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THE MAIN METHODS OF RADIOACTIVE MATERIAL MANAGEMENT

Abstract.

The important and topical issues regarding the radioactive material management are considered. The mod-
ern methods and innovative approaches for the processing and disposal of radiation-hazardous materials are
described. For methods of radioactive material management, the advantages and disadvantages are shown. The
procedures required for the preliminary preparation of nuclear material for conditioning are described. Some
methods necessary for determining and controlling the main characteristics of nuclear material are defined. Based
on the obtained results, the important conclusions and scientific substantiated recommendations are given.

Keywords: nuclear power plant, radioactive material, management, processing, storage, disposal, environ-

ment, nuclear safety, radiation safety.

The projects of today operating Ukrainian nuclear
power plants (NPPs) are characterized by the lack of
modern high-tech approaches to radioactive materials
management, and the resolution of these issues has been
postponed indefinitely. However, the current legislation
provides for the construction and commissioning of
Complex for the Processing of Solid Radioactive Waste
at the Ukrainian NPPs [1]. Therefore, the issue of choos-
ing and optimizing the most modern and effective meth-
ods for the radioactive materials management is more
relevant than ever.

In countries with the developed nuclear energy
(taking into account the safety requirements), the most
common methods of radioactive materials processing
are the following [2]:

1. The pressing of solid radioactive waste with the
high-pressure hydraulic presses (force 15.000-20.000
tons). For such processing, the metal shavings, thermal
insulation materials, fire-resistant braiding of electrical
cables, etc. are suitable. Depending on the radioactive
waste type, this makes it possible to reduce the initial
volume up to 5 times. Pressed solid radioactive waste
can subsequently be immobilized and sent for disposal
[3,4,5].

2. The incineration of flammable solid radioactive
waste and liquid radioactive waste. Organic waste and
other flammable radioactive waste are the subject to in-
cineration. The purpose of incineration is to convert the
radioactive waste into an inert state (ash residue), which
improves the safety conditions of temporary storage
and subsequent disposal, and also significantly reduces
the initial volume of radioactive waste (up to 50 times).
As a rule, the ash residue is sent for pressing and im-
mobilization. For the most part, due to the financial and
technological factors, as an immobilizing substance,
the cement mortar is used [3, 5].

3. The conversion of liquid radioactive waste into
a solid state by incorporating them into an immobiliz-
ing matrix. For obtain the final cementation product
with the specified radiological and physicochemical
characteristics, the radioactive waste (cube residue,

ion-exchange resins, perlite-wash filters) are mixed in
certain proportions with the cement mortar and special
additives. After solidification, the resulting compound
can be sent for temporary storage or disposal [6]. For
converting the liquid radioactive waste into a solid
state, another common method is bituminization. In this
case, the radioactive waste is evaporated to a dry resi-
due (powder substance) at the high temperature on the
walls of the bituminizer and mixed with the molten bi-
tumen mass. Other liquid radioactive waste types can
also be immobilized (ion-exchange resins and perlite-
wash filters). The certain characteristics of bitumen
compound, in particular resistance to the leaching of ra-
dionuclides, are the higher than those of cement com-
pound. On the other hand, in terms of manufacturability
and economic costs, the cementation is more accepta-
ble.

Some methods of hazardous radioactive materials
management involve the direct geological disposal
(near-surface sites or deep geological repositories).
However, the large accumulated quantities of radioac-
tive materials require the high-capacity repositories [7].
Direct geological disposal is well studied by scientists
[8], but has not attracted public enthusiasm. Doubts
about disposal usually focus on the release of long-
lived isotopes **Cl and !C through the groundwater.
Since 1949, some hazardous radioactive materials were
also dumped into the ocean in the form of packaged
waste. But now, the sea disposal of radioactive materi-
als is prohibited by the «Convention for the Protection
of the Marine Environment and Coastal Area of the
North-East Atlantic.

Preliminary preparation for disposal (condition-
ing) of radiation-hazardous material includes opera-
tions for the manufacture of material packaging, the ul-
timate goal of which is to convert the nuclear material
into a form suitable for transportation, storage and dis-
posal. Conditioning includes, in particular, the radioac-
tive material processing. Conditioning methods depend
on the characteristics of nuclear material, the manufac-
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turability and cost-effectiveness of the selected pro-
cessing method, the conditions and duration of tempo-
rary storage of containers, and the conditions of trans-
portation and disposal [9]. Other things being equal, the
preference is given to the method that ensures the min-
imum risk of exposure to personal at all subsequent
stages of radioactive material management.

As a result of conditioning, the volume of radioac-
tive material should be reduced to the required mini-
mum (which is especially important for solidifying the
high activity level waste, when the permissible volume
is limited by the specific heat release, heat removal con-
ditions and other storage and/or disposal conditions).
The radioactive waste must be in the solid aggregate
state, have the necessary resistance to the mechanical
factors and temperature effects in accordance with the
state standards regulating the requirements for solidi-
fied radioactive waste.

At the final stage of conditioning, the containeri-
zation of processed radioactive material is required for:

temporary storage of waste in the above-based en-
gineering structure;

transportation of waste within the enterprise or be-
yond boundaries of the enterprise, in or without a
transport packaging kit;

long-term storage in engineering structures or
waste disposal.

The conditioned radioactive material for disposal
must meet acceptance criteria taking into account a
number of characteristics, including the restrictions on
the total activity of radiation-hazardous material pack-
age, the specific activity, the structural stability and wa-
ter resistance of the solidified form of radioactive
waste, the content of corrosive substances, and heat re-
lease.

When storing in the above-ground structures, the
service life of container is determined by the time until
the final disposal of radioactive material in the geologi-
cal formation and should be at least 50 years. For reduce
the radioactive material volume and immobilization of
radioactive material, the various technologies are used
[9].

However, despite progress in the development of
disposal solutions, more and more irradiated materials
await the final fate in the temporary storage facilities
[10]. The search for effective conservants is in pro-
gress. The final decisions have been delayed for many
decades, and the consequences of such delays are not
fully understood. In most cases, the radiation-hazard-
ous materials contain radioactive isotopes with the long
half-lives, making such materials hazardous for millen-
nia. The long half-lives of radionuclides may exceed
the time required for the protective barriers to retain the
necessary properties. At the same time, the interaction
of radioactive isotopes with other substances during the
storage and treatment can lead to unpredictable chemi-
cal reactions, which complicates the radiation-hazard-
ous materials management. For example, the effect of
oxygen on some irradiated materials can cause the re-
lease of radioactive gases. Disposal is unlikely to pro-
vide a final solution to the problem in the long term.

When selecting and optimizing the methods for ra-
dioactive materials management, it should be taken into

account that radioactive materials from the different
parts of reactor may have the different levels of con-
tamination. In particular, the management methods de-
pend on the characteristics of nuclear material, the man-
ufacturability and cost-effectiveness of the selected
processing method. In this case, the radioactive materi-
als disposal will require the different technologies and
preliminary sorting with the help of non-destructive
measurement and control methods. So, it is impossible
to recommend only one method for the processing of
hazardous radioactive materials, due to the varying lev-
els of radioactive materials contamination in the differ-
ent parts of reactors. From the data above, it is clear that
the choice of technology for treatment and decontami-
nation of radioactive materials is influenced by a num-
ber of factors, including the level of radioactive con-
tamination and available radionuclides. And the need
for scientific substantiation of methods for radioactive
materials management becomes obvious. Therefore,
the characterization of radioactive materials is an im-
portant stage for scientific substantiation of methods
for radioactive materials management [11].

Conclusions

For storage the large amount of hazardous radio-
active materials, the construction of high-capacity re-
positories is accompanied by a significant financial
burden even for the most developed countries. There-
fore, the development of methods for effective treat-
ment of radioactive materials with a reduction in the to-
tal volume does not lose the relevance.

It is impossible to recommend only one method
for the processing of hazardous radioactive materials,
due to the varying levels of radioactive materials con-
tamination in the different parts of reactors. The choice
of technology for treatment and decontamination of ra-
dioactive materials is influenced by a number of fac-
tors, including the level of radioactive contamination
and available radionuclides. Therefore, the characteri-
zation of radioactive materials is an important stage for
scientific substantiation of methods for radioactive ma-
terials management.
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INTEGRATED MODEL FOR ASSESSING THE EFFECTIVENESS OF THE INNOVATION-DRIVEN
DIGITAL TRANSFORMATION OF CONSTRUCTION DEVELOPMENT ENTERPRISES

Abstract.

The article investigates the theoretical and methodological foundations for assessing the effectiveness of the
innovation-driven digital transformation of construction development enterprises under conditions of increasing
requirements for management digitalization and enhanced competitiveness of real estate market participants. The
relevance of the study is determined by the need to develop a comprehensive toolkit for measuring the effectiveness
of digital and innovative transformations capable of reflecting their impact on the economic, organizational, and
market performance of enterprises. The purpose of the article is to develop an integrated model for assessing the
effectiveness of the innovation-driven digital transformation of construction development enterprises. The meth-
odological framework of the study is based on the systems approach, methods of structural and functional analysis,
integrated assessment, indicator aggregation, and multicriteria analysis. The proposed model provides for the
integration of a system of partial indicators into interconnected functional blocks of digital maturity, innovation
activity, organizational and managerial adaptability, economic efficiency, and market performance. An approach
to the formation of an integrated index has been developed, enabling the quantitative measurement of the syner-
gistic effects generated by digital and innovative changes. It has been proven that the application of the proposed
model creates an information and analytical basis for strategic monitoring, evaluation of digital investment effi-
ciency, identification of development reserves, and substantiation of managerial decision-making. Prospects for
further research are associated with testing the model at construction development enterprises, integrating ESG
criteria, risk-analytical indicators, and artificial intelligence tools into the system for assessing transformation

processes.

Keywords: construction development enterprises; digital transformation; innovative development; digital
maturity; integrated assessment; innovation-driven digital transformation; economic efficiency; competitiveness;

development project management; integrated index.

Introduction. Construction development, as a
complex organizational and economic system, inte-
grates investment, project, production, marketing, fi-
nancial, legal, and operational processes, thereby creat-
ing a need for their informational coherence and digital
integration. Unlike traditional construction activities,
development operations encompass a broader value-
creation management framework, ranging from the
identification of market opportunities, assessment of
land assets, development of project concepts and finan-
cial models to design, construction, sales, property
management, and post-project support. Therefore, the
level of digital maturity of a development enterprise is
determined not only by the extent of software utiliza-
tion or the availability of individual digital services but
also by the enterprise’s ability to establish a unified in-
formation environment, provide data-driven manage-
rial decisions, coordinate project participants, forecast
risks, optimize resource flows, and enhance the eco-
nomic performance of the development cycle.

The current stage of construction development is
characterized by the growing influence of digital trans-
formation on all key parameters of enterprise function-
ing, ranging from the strategic planning of investment
and construction projects and lifecycle management of

real estate assets to stakeholder interaction, cost con-
trol, schedule management, risk management, quality
assurance, and operational efficiency of the created
product. Under these conditions, digitalization is no
longer perceived merely as an auxiliary tool for auto-
mating individual business processes; instead, it is be-
coming a systemic factor of competitiveness, innova-
tion capacity, and economic resilience of construction
development enterprises.

The relevance of this issue is further intensified by
the increasing complexity of the market environment,
rising resource costs, the necessity of improving the
transparency of development processes, attracting in-
vestments, ensuring the adaptability of managerial de-
cisions, and transitioning to more integrated models for
implementing construction projects.

Problem Statement. In contemporary academic
discourse, the digital maturity of an enterprise is con-
sidered an integral characteristic of its readiness, capa-
bility, and actual ability to utilize digital technologies
for transforming its business model, managerial archi-
tecture, operational processes, and value-creation
mechanisms. At the same time, for construction devel-
opment enterprises, this category possesses distinct in-
dustry-specific features, since digital maturity is
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formed at the intersection of Building Information
Modeling (BIM) technologies, project management
systems, financial and analytical platforms, CRM and
ERP solutions, geoinformation tools, digital twins,
electronic document management systems, cloud-
based collaborative environments, predictive analytics
tools, and construction production monitoring systems.
Consequently, the assessment of digital maturity can-
not be limited to recording the implementation of indi-
vidual digital products; rather, it must involve a com-
prehensive analysis of the extent to which these tools
are integrated into the enterprise’s managerial, invest-
ment, production, and communication processes.

The methodological assessment of the digital ma-
turity of construction development enterprises acquires
particular importance due to the uneven pace of digital
development among market participants, the frag-
mented implementation of information systems, the
limited interoperability of digital platforms, the insuffi-
cient level of data-driven culture, and the absence of
unified industry-adapted criteria for measuring digital
transformation. In practice, enterprises may declare a
high level of digitalization while actually using digital
solutions primarily for administrative accounting or
project visualization without their full integration into
strategic management, financial controlling, risk man-
agement, and investment decision-making systems.
This creates a methodological contradiction between
the formal level of technological equipment and the ac-
tual level of digital maturity as the enterprise’s ability
to transform data, technologies, and digital interaction
into tangible economic outcomes.

Analysis of Recent Research and Publications.
The theoretical foundations of research on digital trans-
formation and enterprise digital maturity have been es-
tablished in the works of prominent international schol-
ars, including T. Davenport [1-2], G. Westerman [3],
M. Kane [4], J. Ross [5], A. McAfee, and E. Brynjolfs-
son, who substantiated the influence of digital technol-
ogies on the transformation of business models, mana-
gerial processes, and organizational competitiveness.
Significant contributions to the development of the the-
ory of economic systems digitalization and innovation
management have been made by Ukrainian scholars,
including V. Heyets, L. Fedulova, V. Fedorenko, P.
Kulikov [11], V. Pokolenko, G. Ryzhakova [7], O.
Bielienkova [8], R. Trach, Yu. Chupryna [6], and Kh.
Chupryna. Their studies investigate mechanisms of
digital transformation, the development of digital eco-
systems, innovation support for the construction indus-
try, and the digitalization of investment and construc-
tion management processes. However, issues related to
the comprehensive assessment of the digital maturity
level of construction development enterprises remain
insufficiently explored and require further advance-
ment of methodological tools taking into account in-
dustry-specific characteristics.

Purpose of the Article. The purpose of this article
is to develop an integrated model for assessing the ef-
fectiveness of the innovation-driven digital transfor-
mation of construction development enterprises,
providing a comprehensive measurement of its impact
on digital development, innovation activity, economic
efficiency, and market competitiveness.

Main Body. The integrated model for assessing
the effectiveness of the innovation-driven digital trans-
formation of construction development enterprises is
based on the concept of multidimensional measurement
of the effects of digitalization and innovative develop-
ment as interconnected processes that create a new
quality of management, improve resource utilization
efficiency, and ensure the long-term competitiveness of
the enterprise. Unlike traditional approaches focused
primarily on evaluating the implementation level of in-
dividual digital technologies or the volume of innova-
tion investments, the proposed model provides for the
comprehensive consideration of economic, organiza-
tional, technological, managerial, institutional, and
market outcomes of transformation processes. This
makes it possible to assess not only the scale of digital-
ization but also its actual impact on the operational ef-
fectiveness of a development company.

The structure of the integrated model involves the
aggregation of a system of partial indicators into sev-
eral interconnected functional blocks. The first block
characterizes the level of enterprise digital maturity and
includes indicators of business process digitalization,
corporate information system integration, BIM technol-
ogy utilization, digital project management platforms,
electronic document management, cloud services, arti-
ficial intelligence technologies, and digital twins. The
second block reflects the enterprise’s innovation activ-
ity through indicators of investment in innovation, the
intensity of new technology implementation, the degree
of business model renewal, the share of innovative pro-
jects within the enterprise portfolio, and the speed of
innovation commercialization. The third block charac-
terizes the organizational and managerial outcomes of
transformation and includes indicators of management
structure flexibility, decision-making speed, the level
of integration among participants in the development
cycle, employees’ digital competencies, and the devel-
opment of an innovation-oriented corporate culture.
The fourth block comprises the economic outcomes of
digital transformation, including changes in labor
productivity, profitability, project implementation
costs, capital turnover rate, operating expenses, re-
source utilization efficiency, and investment attractive-
ness. The fifth block reflects market outcomes and en-
compasses indicators of competitiveness, customer loy-
alty, time-to-market, brand positioning, and
adaptability to changes in the external environment
(Figure 1).
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Figure 1. Conceptual architecture of an integrated framework for assessing the effectiveness of innovation-
driven digital transformation in construction development enterprises.

The methodological foundation of the model is the
systems approach, according to which a construction
development enterprise is viewed as an open socio-eco-
nomic system operating through continuous interaction
with investors, clients, contractors, financial institu-
tions, government regulators, and end-users of the de-
velopment product. In this context, the effectiveness of
innovation-driven digital transformation is determined
by the degree to which strategic objectives are achieved
through the application of digital technologies, innova-
tive management practices, integrated information plat-
forms, and modern data analytics tools. A distinctive
feature of the proposed model is the use of an integrated
index of innovation-driven digital transformation effec-
tiveness, which is formed through the normalization of
indicators, the determination of their weighting coeffi-
cients, and their subsequent aggregation into a single
synthetic assessment. Such an approach makes it possi-
ble to eliminate the problem of indicator heterogeneity,
ensure their comparability, and develop a generalized
representation of the effectiveness of transformation
processes. Weighting coefficients may be determined
using expert evaluation methods, the Analytic Hierar-
chy Process (AHP), the entropy approach, or combined
multicriteria procedures, which ensures the adaptability

of the model to the specific characteristics of a particu-
lar enterprise and the features of implemented develop-
ment projects.

The economic essence of the integrated indicator
lies in its ability to reflect the synergistic effect arising
from the interaction of innovative and digital develop-
ment factors. Unlike local assessments of individual as-
pects of digitalization, the integrated index makes it
possible to account for the cumulative effects of in-
creased business process transparency, reduced infor-
mation asymmetry, accelerated managerial procedures,
lower transaction costs, improved coordination among
construction project participants, and enhanced quality
of data-driven managerial decision-making. As a result,
it becomes possible to quantitatively measure the con-
tribution of digital transformation to value creation and
to ensuring the long-term economic sustainability of an
enterprise. It has been demonstrated that the application
of the integrated index enables not only the quantitative
assessment of the achieved level of transformation but
also the identification of the most problematic develop-
ment areas, the evaluation of managerial decision ef-
fectiveness, and the creation of an information basis for
strategic planning.
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The practical significance of the integrated model
lies in its applicability as a tool for strategic monitoring,
assessment of digital investment efficiency, develop-
ment of digital transformation programs, and substanti-
ation of managerial decisions regarding further enter-
prise modernization. The model enables the identifica-
tion of critical areas of digital development,
determination of priority directions for innovative
transformation, assessment of reserves for improving
operational efficiency, and forecasting of competitive
development prospects for construction development
enterprises in the digital economy. Through the integra-
tion of technological, organizational, innovative, and
economic parameters, the model creates an analytical
foundation for the transition from fragmented digitali-
zation to a systemic management of innovation-driven
digital transformation processes based on the principles
of sustainable development and the maximization of
economic performance.

Conclusions. The article justifies the need for a
comprehensive approach to assessing the effectiveness
of the innovation-driven digital transformation of con-
struction development enterprises, given the multidi-
mensional nature of transformation processes and their
influence on the economic, organizational, technologi-
cal, and market performance of enterprises. It has been
found that existing assessment approaches primarily fo-
cus on isolated aspects of digitalization or innovation
activity, which constrains the formation of an inte-
grated view of the results and impacts of transforma-
tional change. An integrated model for assessing the ef-
fectiveness of the innovation-driven digital transfor-
mation of construction development enterprises has
been proposed. The model is based on the aggregation
of indicators into interconnected functional blocks, in-
cluding digital maturity, innovation activity, organiza-
tional and managerial adaptability, economic perfor-
mance, and market effectiveness. Unlike existing ap-
proaches, the proposed model provides a
comprehensive representation of the interrelationships
between digital technologies, innovation processes, and
the final outcomes of enterprise activities.

Prospects for further research are associated with
testing the model on a sample of development enter-
prises, improving the mechanisms for determining in-
dicator weighting coefficients, and integrating ESG cri-
teria, risk analytics indicators, and artificial intelligence
tools into the model for forecasting the effectiveness of
transformation processes.
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ECONOMIC AND ANALYTICAL SUPPORT FOR THE MODERNIZATION OF OPERATIONAL
AND PRODUCTION SYSTEMS OF CONSTRUCTION ENTERPRISES UNDER DIGITAL
TRANSFORMATION

Abstract.

The article examines the theoretical and methodological foundations of economic and analytical support for
the modernization of operational and production systems of construction development enterprises in the context
of digital transformation. It is substantiated that contemporary digitalization processes necessitate a transition
from fragmented automation of individual business processes to the formation of an integrated platform-ecosystem
management model, in which the enterprise's operational system becomes a key driver of innovative development
and long-term competitiveness. The conceptual principles of the digital ecosystem in construction development
are identified, demonstrating its role in integrating stakeholders of the investment and construction process, digital
platforms, information resources, and managerial mechanisms within a unified digital environment.

The study substantiates the operational and organizational imperatives of the innovative development of con-
struction enterprises in a platform-ecosystem environment. These include the digital integration of the operational
system, platform-based coordination of interactions among construction stakeholders, adaptive business process
architecture, knowledge management, the application of data-driven management principles, and the establish-
ment of a continuous digital monitoring system. It is demonstrated that the integrated implementation of these
imperatives ensures synchronization of production, organizational, financial, and information processes, contrib-
utes to reducing operational costs, improving productivity, increasing innovation activity, enhancing organiza-
tional adaptability, and strengthening the overall economic performance of construction development enterprises.

Keywords: enterprise; construction development; digital transformation; operational and production system;
innovative development; business process; economic diagnostics; management; operational efficiency.

Introduction and problem statement. The trans-
formational processes taking place in the modern con-
struction sector necessitate a fundamental rethinking of
the economic and organizational foundations of con-
struction enterprises as open, adaptive, and innovation-
oriented operational systems. In the digital environ-
ment, a construction enterprise can no longer be viewed
merely as a set of production, resource, and managerial
subsystems aimed at implementing individual con-
struction projects. Instead, it is increasingly evolving
into an integrated economic and organizational plat-
form that combines project management, digital tech-
nologies, logistics flows, financial and investment
mechanisms, information and analytical tools, partner-
ship networks, and innovative business processes. Con-
sequently, the operational system of a construction en-
terprise becomes the key object of strategic moderniza-
tion, whose effectiveness determines the enterprise's
ability to ensure competitiveness, economic resilience,
technological flexibility, and sustainable innovative de-
velopment.

The distinctive feature of a construction enterprise
lies in the complex project-oriented nature of its activi-
ties, the high capital intensity of production processes,
the extended duration of the investment and construc-
tion cycle, and its dependence on external stakeholders,
the regulatory environment, resource markets, and the
spatial conditions of project implementation. Under
such circumstances, traditional models of operational
management, primarily based on hierarchical govern-
ance, fragmented digitalization, and functional division

of responsibilities, prove insufficient to support the en-
terprise's innovation dynamics. These approaches often
fail to ensure the timely integration of new technolo-
gies, effective risk management, optimization of life-
cycle costs of construction products, transparency of in-
formation flows, and the establishment of a unified dig-
ital framework for managerial decision-making.

In this context, the economic and organizational
transformation of a construction enterprise's opera-
tional system should be regarded not as a local im-
provement of individual business processes but as a
comprehensive transformation of the enterprise's oper-
ational logic. Its essence lies in the transition from frag-
mented management of resources, operations, costs,
and schedules to an integrated model of operational in-
teraction based on digital synchronization of processes,
economically justified managerial decision-making,
flexible organizational architecture, analytical support
of projects, and the enterprise's capability for continu-
ous innovation. Such transformation encompasses not
only technological modernization but also changes in
organizational structures, managerial regulations, eco-
nomic incentives, accountability systems, stakeholder
interaction models, and mechanisms for creating added
value. The digital environment further reinforces the
role of the operational system as the core of innovative
development in construction enterprises. The applica-
tion of Building Information Modeling (BIM), Digital
Twins (DT), Enterprise Resource Planning (ERP), Cus-
tomer Relationship Management (CRM), Project Man-
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agement Information Systems (PMIS), cloud plat-
forms, predictive analytics, data management tools, and
automated monitoring of construction processes creates
new opportunities for increasing productivity, reducing
transaction costs, minimizing operational losses, im-
proving the quality of design solutions, and strengthen-
ing control over construction execution. However, the
mere implementation of digital technologies does not
automatically guarantee innovative development unless
these technologies are fully integrated into the enter-
prise's economic model, supported by appropriate or-
ganizational changes, and aligned with strategic objec-
tives. Therefore, digitalization should be viewed not as
an end in itself but as an instrument for the economic
and organizational transformation of the enterprise's
operational system.

The research problem arises from the fact that both
academic literature and management practice tend to
examine the transformation of operational systems in
construction enterprises in a fragmented manner—ei-
ther from the perspective of production digitalization,
organizational development, or innovation activity.
The interrelationships among the economic parameters
of operational performance, organizational configura-
tion, digital maturity of managerial processes, and the
enterprise's capacity for innovative development re-
main insufficiently explored. This creates the need for
a comprehensive scientific approach that considers the
economic and organizational transformation of the op-
erational system not merely as a consequence of digital
change but as a fundamental determinant of the innova-
tive development of construction enterprises.

Literature review. The issue of the economic and
organizational transformation of an enterprise's opera-
tional system has been extensively developed within
the contemporary concepts of operations management,
digital transformation, innovative development, and
project management. The theoretical foundations of op-
erational systems management were established in the
works of Michael Porter [1], Michael Hammer [2],
James Champy [3], Michael Tushman [4], David Teece
[5], and Henry Chesbrough [6], while the integration of
digital technologies into enterprise management sys-
tems has been comprehensively addressed in the stud-
ies of Erik Brynjolfsson [7], Andrew McAfee [8], and
other scholars.

In the construction sector, the methodological
foundations of the digital transformation of operational
activities have been advanced by leading international
professional organizations, including buildingSMART
International, the Lean Construction Institute, the Inter-
national Group for Lean Construction (IGLC), and 1SO
Technical Committee 1ISO/TC 59/SC 13, which devel-
oped the SO 19650 series of international standards for
information management throughout the life cycle of
built assets. These approaches are aimed at integrating
Building Information Modeling (BIM), digital plat-
forms, Common Data Environments (CDE), data man-
agement technologies, and Digital Twins into construc-
tion project delivery processes. A significant contribu-
tion to the development of the theoretical and
methodological foundations of the digital transfor-
mation of construction enterprises has also been made

by Ukrainian scholars, including Olha Bielienkova [9],
Petro Kulikov [13], Vadym Pokolenko [10], Galyna
Ryzhakova [10], Yurii Chupryna, and Roman Trach
[12], whose research focuses on construction develop-
ment, project-oriented management, business process
digitalization, economic resilience, and the innovative
development of construction enterprises.

At the same time, an analysis of the existing sci-
entific literature indicates that the majority of studies
concentrate on specific aspects of digitalization, the im-
plementation of BIM technologies, project manage-
ment, or the improvement of information systems. Con-
siderably less attention has been devoted to the eco-
nomic and organizational transformation of the
operational system of a construction enterprise as an in-
tegrated mechanism linking digital maturity, opera-
tional efficiency, innovation activity, and overall eco-
nomic performance. Furthermore, the theoretical and
methodological provisions for developing a compre-
hensive model of the economic and organizational
transformation of operational systems capable of ensur-
ing the long-term innovative development of construc-
tion enterprises in a digital environment remain insuf-
ficiently substantiated. This research gap determines
both the relevance and the scientific significance of the
present study.

The purpose of this article is to develop the con-
ceptual foundations of the economic and organizational
transformation of the operational system of a construc-
tion enterprise aimed at ensuring its innovative devel-
opment in the context of digital transformation.

Main material. The digital ecosystem in con-
struction development represents an integrated organi-
zational and economic environment that facilitates in-
teraction among developers, investors, designers, con-
tractors, suppliers, financial institutions, public
authorities, and end users. Its functioning is supported
by a unified digital platform, a shared information en-
vironment, and seamless data exchange throughout the
entire life cycle of a real estate asset. Unlike traditional
management models, the digital ecosystem is based on
network architecture, platform-based coordination, dig-
ital integration of business processes, and the continu-
ous use of data as a strategic resource for value creation.
Its conceptual foundation is formed through the synthe-
sis of ecosystem, platform, resource-based, compe-
tency-based, process-oriented, and stakeholder ap-
proaches, generating a synergistic effect through the in-
tegration of Building Information Modeling (BIM),
Digital Twins (DT), Enterprise Resource Planning
(ERP), Customer Relationship Management
(CRM), and Geographic Information Systems
(GIS), thereby creating a unified digital environment
for data exchange and decision support throughout the
entire project life cycle. Under these conditions, the
managerial imperatives of transformation involve a
shift from hierarchical administration to ecosystem-
based management founded on the coordination of dig-
ital platforms, data flow management, digital compe-
tencies, innovation partnerships, cybersecurity, and
adaptive decision-making mechanisms. Such a model
enhances investment attractiveness, operational effi-
ciency, and organizational resilience of construction
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development enterprises while creating the prerequi-
sites for their long-term competitive growth within the
digital economy.

The development of digital indicators and busi-
ness procedures for assessing the innovative develop-
ment of a construction enterprise requires a transition
from fragmented measurement of individual perfor-
mance outcomes to the establishment of a comprehen-
sive analytical system capable of reflecting the dynam-
ics of technological, organizational, economic, and
managerial changes. In this context, digital indicators
function not only as quantitative measures but also as
instruments for formalizing the enterprise's innovation
capacity and its ability to generate, implement, and
scale innovative solutions throughout the investment
and construction cycle. The system of digital indicators
should encompass the level of the enterprise's digital
maturity, the intensity of BIM implementation, the de-
gree of integration of project, cost estimation, produc-
tion, and financial information, the speed of managerial
data processing, the proportion of automated business
processes, the level of analytical decision support, the
effectiveness of digital stakeholder interaction, and in-
novation performance measured by cost, schedule,
quality, productivity, and risk resilience. Particular im-
portance should be assigned to indicators that capture
not merely the existence of digital technologies but also
the depth of their actual impact on the enterprise's eco-
nomic performance, including reductions in project du-
ration, transaction costs, planning errors, project devia-
tions, as well as improvements in profitability and re-
source management efficiency.

Business procedures for assessing innovative de-
velopment should be organized as a sequential mana-
gerial and analytical framework comprising data iden-
tification, digital verification, indicator normalization,

weighting, aggregation of assessment results, and inter-
pretation of the obtained values to support managerial
decision-making. Such an approach transforms innova-
tion assessment from a one-time diagnostic exercise
into a continuous mechanism for monitoring, forecast-
ing, and adjusting the enterprise's development strat-
egy. Given the specific characteristics of construction
enterprises, innovative development should be assessed
not in isolation but in relation to the project portfolio,
the life cycle of construction assets, contractual ar-
rangements, resource availability, digital collaboration
among project participants, and investment perfor-
mance. From a methodological standpoint, it is advisa-
ble to combine absolute, relative, integrated, and dy-
namic indicators in assessing the innovative develop-
ment of construction enterprises. Absolute indicators
characterize the volume of investments in digital solu-
tions, the number of implemented technologies, and the
size of the workforce possessing digital competencies.
Relative indicators measure the proportion of digital-
ized business processes, the share of innovation ex-
penditures in total revenue, and the degree of automa-
tion of managerial operations. Dynamic indicators re-
flect productivity growth rates, the pace of digital
transformation, and changes in the duration of the con-
struction cycle over time. Integrated indicators provide
a comprehensive assessment of the overall level of in-
novation and digital development by aggregating mul-
tiple dimensions into a single composite measure. Such
an integrated assessment makes it possible not only to
evaluate the enterprise's current state of development
but also to identify the gap between its existing and tar-
get levels of innovation capability, thereby providing
an analytical basis for strategic planning and manage-
rial decision-making (table 1).

Table-1
Digital indicators and business procedures for assessing the innovative development of a construction en-
terprise
Digital Indica- | Economic Meaning of the Indi- | Business Assessment Managerial Purpose
tor cator Procedure
Digital Ma- Comprehensively characterizes Conducting a digital audit, | Determining the enter-
turity Index the level of digital transfor- assessing digital compe- prise's readiness for im-
mation of production, organiza- | tencies and information plementing an innovation
tional, and management activi- infrastructure. strategy.
ties.
Digital Plat- Reflects the degree of integration | Analysis of information Improving information
form Integra- among BIM, ERP, CRM, GIS, flows and audit of interop- | exchange efficiency and
tion Level PMIS, and other information erability among digital coordination of business

systems.

platforms.

Processes.

Business Pro-
cess Digitaliza-

Characterizes the share of auto-
mated managerial, production,

Business process mapping
and assessment of auto-

Identifying reserves for
productivity improvement

port Level

and predictive analytics systems.

tion Coeffi- and logistics processes. mation levels. and operational cost re-
cient duction.
Innovation Ac- | Reflects the intensity of imple- Monitoring innovation Establishing priorities for
tivity Index menting technological, organiza- | projects and analyzing in- | the enterprise's innovative

tional, and digital innovations. vestments in digital tech- | development.

nologies.

Managerial Determines the extent of using Assessment of digital de- | Enhancing the validity of
Analytics Sup- | Business Intelligence, Big Data, | cision-support systems. strategic and operational

management decisions.
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productivity growth, and profita-
bility improvement.

Digital Stake- | Characterizes the effectiveness Analysis of electronic Increasing transparency,
holder Interac- | of digital communication among | document management responsiveness, and coor-
tion Coeffi- all participants in the investment | and collaborative digital dination among project
cient and construction process. platforms. participants.

Digital Invest- | Reflects the economic return on | Comparative analysis of Assessing the feasibility
ment Effi- digital technology implementa- investment costs and of digital investments and
ciency Index tion through cost savings, achieved economic out- selecting promising mod-

comes.

ernization initiatives.

Integrated In-
novation and

Digital Devel-
opment Index

Aggregates technological, eco-
nomic, organizational, and digi-
tal characteristics of enterprise
development.

Normalization of indica-
tors, determination of
weighting coefficients,
and integrated aggrega-
tion.

Comprehensive assess-
ment of innovation perfor-
mance and information
support for strategic man-
agement.

Source: developed by the author

The scientific significance of this approach lies in
establishing a measurable framework for innovative de-
velopment, in which digital indicators serve as infor-
mational markers of transformation, while business
procedures function as the organizational mechanism
for converting data into managerial decisions. From a
practical perspective, this approach enables the early
identification of weaknesses in the enterprise's digital
architecture, assessment of the effectiveness of innova-
tion investments, comparison of projects according to
their technological performance, justification of mod-
ernization priorities, and enhancement of management
transparency. Therefore, the development of digital in-
dicators and business procedures for assessing innova-
tive development constitutes a necessary prerequisite
for the transition of construction enterprises toward an
adaptive, data-driven, and innovation-oriented operat-
ing model.

The transformation of the construction industry
under the influence of digitalization and the emergence
of the platform economy necessitates a fundamental re-
vision of the traditional principles governing the oper-
ational activities of construction enterprises. While the
conventional operating model was based on the linear
coordination of production processes, hierarchical
management structures, and local optimization of indi-
vidual functional units, the platform-ecosystem envi-
ronment establishes a fundamentally new value crea-
tion logic based on integrated information flow man-
agement, digital interaction among economic actors,
and continuous synchronization of business processes
within a unified digital space. Under these conditions,
the innovative development of construction enterprises
is determined not so much by the scale of implementing
individual technological innovations as by the opera-
tional system’s ability to adapt to dynamic environmen-
tal changes while maintaining a high level of integra-
tion, flexibility, and digital governance across all ele-
ments of the production and management cycle. The
operational and organizational imperatives of innova-
tive development become strategic requirements that
define the directions for transforming enterprise struc-
tures, business process architecture, and managerial de-
cision-making mechanisms. Their essence lies in the
transition from a function-oriented organizational
model to a process- and platform-based system, in
which end-to-end business processes, information

flows, and digital interconnections among all partici-
pants in the construction development cycle become
the primary objects of management. Such an approach
ensures the integration of design, cost estimation, pro-
curement, construction operations, financial control, lo-
gistics, facility operation, and post-project support into
a unified value creation system.

A fundamental imperative is the digital integration
of the operational system, which ensures the continuity
of information exchange among all functional subsys-
tems of the enterprise. Information ceases to be merely
a supporting resource and becomes the primary factor
coordinating operational activities, making it possible
to synchronize production schedules, optimize resource
utilization, reduce time lags between managerial deci-
sions and their implementation, minimize transaction
costs, and improve the predictability of construction
project outcomes. An equally important imperative is
the platform-based coordination of stakeholder interac-
tion, according to which the construction enterprise acts
as the central integrator of a network of interconnected
economic actors. Under such conditions, organizational
performance depends not only on internal productivity
but also on the degree of coordination among designers,
investors, contractors, suppliers, consulting organiza-
tions, financial institutions, and public authorities. Dig-
ital platforms facilitate real-time information exchange,
standardization of procedures, transparency of contrac-
tual execution, and rapid responses to changes in the
external environment. Another important direction of
organizational transformation is the development of an
adaptive operational architecture capable of rapidly re-
structuring business processes in response to changes
in investment conditions, technological requirements,
regulatory frameworks, or project implementation
risks. Such adaptability is achieved through modular
process design, digital management scenarios, auto-
mated resource reallocation, intelligent production
planning, and continuous monitoring of key perfor-
mance indicators. Particular importance is attached to
knowledge management and the development of em-
ployees' digital competencies. Within the platform-eco-
system environment, innovative development depends
not only on the level of technological infrastructure but
also on the workforce's ability to generate innovative
managerial solutions, employ digital analytical tools,
process large-scale datasets, integrate interdisciplinary
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knowledge, and support continuous organizational
learning. Consequently, human capital becomes the
principal source of the enterprise's dynamic organiza-
tional capabilities.

Another strategic imperative is the implementa-
tion of data-driven management, whereby opera-
tional, tactical, and strategic decisions are made on the
basis of integrated analytical information generated in
real time. This approach enables the timely detection of
deviations, risk forecasting, modeling of alternative
project implementation scenarios, and prompt adjust-
ment of operational programs. At the same time, con-
tinuous digital monitoring establishes an uninterrupted
feedback mechanism between organizational perfor-
mance and managerial decision-making, thereby ensur-
ing the self-adaptation of the enterprise's operational
system. Within the platform-ecosystem environment,
the criteria for evaluating organizational performance
undergo substantial transformation. Alongside tradi-
tional indicators such as cost, productivity, and profita-
bility, increasing importance is attached to digital inte-
gration, information exchange speed, stakeholder inter-
action, business process adaptability, innovation
activity, digital infrastructure resilience, and the effi-
ciency of information resource utilization. Conse-
quently, enterprise performance is assessed as the inte-
grated outcome of the interaction among economic, or-
ganizational, technological, and digital dimensions.

Conclusions. The innovative development of con-
struction development enterprises in the digital econ-
omy is determined not only by the scale of digital tech-
nology implementation but, above all, by the level of
the economic and organizational transformation of their
operational systems. The digital ecosystem establishes
a new value creation model based on the integration of
project, production, financial, and information-analyti-
cal processes within a unified platform environment,
thereby enhancing operational efficiency, organiza-
tional adaptability, and the enterprise's innovation ca-
pability. A conceptual approach to developing a system
of digital indicators and business procedures for the
economic assessment of innovative development has
been proposed. Unlike existing approaches, it provides
for the integrated evaluation of digital maturity, the
level of platform integration, innovation activity, the
efficiency of digital investments, the effectiveness of
digital stakeholder interaction, and the performance of
managerial processes. The proposed system enables a
transition from the local control of individual indicators
to comprehensive monitoring of transformation pro-
cesses and establishes an information-analytical foun-
dation for strategic managerial decision-making.

The study identifies the key operational and organ-
izational imperatives of innovative development, in-
cluding the digital integration of the operational sys-
tem, platform-based coordination of interactions
among participants in the construction development
process, adaptive business process architecture,
knowledge management, data-driven management, and
continuous digital performance monitoring. Their inte-
grated implementation creates the prerequisites for the
development of an intelligent operational system capa-

ble of ensuring sustainable economic growth, enhanc-
ing competitiveness, reducing operational costs, and
improving the efficiency of construction project deliv-
ery within a platform-ecosystem environment. Future
research should focus on the development of integrated
quantitative models for assessing the effectiveness of
the economic and organizational transformation of op-
erational systems in construction enterprises and on
their practical validation within construction develop-
ment companies.
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ITHO-AEMOT'PAOUYECKHUE ITPOIECCHI B PECITYBJIMKAX CEBEPHOI'O KABKA3A U X
BJIMSTHUE HA CONUAJIBHO-9KOHOMMWYECKOE PA3SBUTHUE TEPPUTOPUU

Vadilgova Khadishat Magometovna
Polonkoeva Ferdous Yakhievna

ETHNO-DEMOGRAPHIC PROCESSES IN THE REPUBLICS OF THE NORTH CAUCASUS AND
THEIR IMPACT ON THE SOCIO-ECONOMIC DEVELOPMENT OF THE TERRITORY

Annomauusn

B cmamve ananusupyromes cospemernnvie 3mHo-0emocpaguueckue npoyeccvl, RPOmeKaiouue 6 pecnyoiu-
Kax CeeepHoeo Kaexaza u ux eozoeticmeue na COYUANTIbHO-IKOHOMUYUECKOE NOJIOJAHCEHUE pecUOHA. Paccmampuea-
omcs Kiirodueesole meHOeHuuu: BbICOKULL eCMeCmEeH bl npupocm Hacenlenus npu COxpaneHuu mpaduuuomwﬁ ce-
Melnou MO@eJlu, MuepaquHanZ OMmOK pPYCCKOA3bIYHO20 U Keaﬂuqbuuupoeaﬂﬁoeo nepcoHala, a maxkace UsmMeHe-
HUSL 8 B03DACMHO-NON060U cmpykmype Hacenenus. Ocoboe GHUMAHUE YOensiemcs NPOMUBOPEUUIM MeNCOY
6bzcmpbm4 pocmom HucieHHocmu MONOOEMNCU U OCPAHUYECHHBIMU BO3MOICHOCMAMU PECUOHATIbHbIX 9KOHOMUK NO
€€ mpyooycmpoucmey, ¥mo nposoyupyen COYUaIbHyI0 HanpsNCEHHOCMb U CIUMYIUPYem MAsIMHUKOBYIO U 6Hell-
HIOI Muepayuro. B 3axirouenuu npednazaiomes n00X00bl K CUHXPOHUZAYUU 0eMOSPAPUUECKOU U IKOHOMUYECKOU
nOIUMUKU KAK yCl106Usl ycmoﬁtmeozo paseumus ceeepoxasm3c;<uxpecnyﬁfnm.

Abstract

This article analyzes current ethnodemographic processes occurring in the North Caucasus republics and
their impact on the region's socioeconomic status. Key trends are examined: high natural population growth with
the preservation of the traditional family model, the outflow of Russian-speaking and skilled personnel, and
changes in the age and sex structure of the population. Particular attention is paid to the contradictions between
the rapid growth of the youth population and the limited employment opportunities of regional economies, which
provokes social tensions and stimulates pendulum and external migration. The article concludes by proposing
approaches to synchronizing demographic and economic policies as a prerequisite for the sustainable develop-

ment of the North Caucasus republics.

Knrouesvie cnosa: Cesepnviii Kaskas, smuo-oemocpaguyeckue npoyeccol, eCmecmseeHHbll NPupocm, Mu-
2payus, CoyuaIbHO-IKOHOMUYecKoe passumiue, bespabomuya, demozpaguueckas Hazpy3Kd, pbIHOK mpyod.

Keywords: North Caucasus, ethnodemographic processes, natural population growth, migration, socioeco-
nomic development, unemployment, demographic burden, labor market.

Pecniyonmuku CeBepHoro KaBkasza mpeacTaBisiior
co00i1 yHUKaJIbHBII MOJIMATHUYHBIN peruon Poccuii-
ckoll denepannu ¢ UICTOPUIECKU CIIOKUBILIEHCS CIIOXK-
HOW 3THOAEMOrpaduyeckoit cTpykTypoil. PecryOnrka
[Harecran, Yeuenckas Pecniyonuka n PecryOnmka 1n-
TYIIETHS SBIIIOTCS HanbOoJiee XapaKTepHBIMHU IpUMe-
paMu TeppUTOpUii, Tae 3THoAeMorpaduiyeckue Ipo-
LECChI 0Ka3bIBAIOT ONPEEIISIONIEE BIUSHAE Ha BCE ac-
HEKTHI COLUAIBHO-3KOHOMUYECKOTO Pa3BUTHS.

Bo-miepBBIX, 3TH pecnyOJMKH JeMOHCTPHPYIOT
HanOoJiee BBICOKHME MOKa3aTelIH poXxaaeMocTu B Poc-
CHH TIpM OJHOBPEMEHHO BBICOKOM YpOBHE Oe3pabo-
THIIBL.

Bo-BTOpBIX, CIIOKHAsi OSTHHYECKAas CTPYKTypa
HaceJeHNs TpeOyeT ydeTa KyJIbTypHBIX 0COOCHHOCTEH
npH pa3pabOoTKe perHoHaNbHON SKOHOMUYECKOH MOJIH-
THKH.

B-TpeThux, NaHHBIE TEPPUTOPUH XapaKTEpU3Y-
I0TCS 3HAYMTENBHOM ponel denepaibHbIX TpaHcep-
TOB B OIOJDKETE, YTO aKTyaJIM3UpyeT Borpoc dddek-
TUBHOCTH MCIIOJIb30BaHUs JeMOrpauuecKoro MmoTeH-
yana.

CornmacHo naHHBIM Bcepoccuiickoit mepemnucu
HaceneHus 2025-2026 ronos, B Jlarectane mpo>xuBaeT
3 182 054 yenoseka, B Yeune — 1 510 824 yenoseka,
B Unrymeruun — 509 541 uenoBek. Dtu Tpu peciyo-
JUKA O0BETUHSIET P OOIMX JeMOTpauuecKuX Xa-
PAKTEpUCTHK: BBICOKAs POKIAEMOCTh, MOJIOJAsl BO3-
pacTHas CTPYKTypa HACEJCHHS, 3HAYHUTEIBHAS POJIb
TPATUIIMOHHBIX CEMEHHBIX IEHHOCTEH.

Lenb uccneqoBaHus — BEISIBUTH CIIEHU(BUKY 3THO-
nemorpaduueckux mpoieccoB B PecrmyOnmke [lare-
ctaH, Yeuernckoit Pecrry6mmke n Pecriyomuke Marymme-
THSL ¥ OTPEACINTh, MEXaHM3Mbl UX BJIMSHUS Ha COLH-
AITBHO-YKOHOMHUYECKOE Pa3BUTHE TAHHBIX TEPPUTOPHUH.

HccnenoBanue 6azupyeTcst Ha OQUITUATBHBIX CTa-
TUCTUYECKUX NaHHBIX DeepanbHON cITyKOBI TOCYaap-
CTBCHHOW CTaTUCTHKH P® U TeppUTOpHANBHBIX Opra-
HoB Poccrata nmo PecnybOnmke [larecran, YeueHckoi
Pecniybimke u PecnyOnuke WHrymerus 3a mepuon
2023-2026 roasl. Micionb3oBanbl MaTepuaisl Beepoc-
cuiickoil nepenucu Hacenenus: 2023-2024 rogos, cTa-
tuctudeckue cOopuuku "Permonsr Poccun. Comu-
aIbHO-dKOHOMHUYecKHe Tokasatenun”" 3a 2025-2026
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TOJIbI, TAHHBIC €MHON MEXBEIOMCTBEHHOU HH(OpMa-
MUOHHO-cTaTncTHIeckoi cucteMbl (EMUCC), a Takxke
AHATUTHYECKHEe MAaTepHallbl PETHOHAIBHBIX MHHU-
CTEpPCTB SKOHOMHUKH [4; 5; 6].

B pabore mpUMEHSITNCH CIEIYIOUINE METOIBI:
CTaTUCTHYCCKHUI aHAIHM3 JIEMOTPapUUSCKIX H IKOHO-
MHUYECKUX TOKa3aTeliel, CpaBHUTEIbHO-Teorpaduye-
CKHUI METOJ JJIs BBISBJIICHUS PETHOHAIBLHBIX 0COOCHHO-
CTCH, KOPPEJSIIIMOHHBIA aHAU3 JJs YCTAHOBIICHUS

B3aMMOCBSI3eH MEX Iy AeMOrpahUIeCKUMHU 1 SKOHOMH-
YECKUMH ITePEMEHHBIMH, CHCTEMHBIH OIXO0 I KOM-
IUIGKCHOM OICHKH BIHMSHHSA STHOICMOTPAPHUECKIX
MIPOIIECCOB HA COIMATFHO-3KOHOMHUYIECKOE pa3BUTHE.

AHanu3 IMHAMUKH YHCICHHOCTH HACEIICHHS B HC-
clieyeMbIX pecryonukax 3a nepuoj 2023-2026 roast
MOKa3bIBAET YCTOWYUBYIO TEHJEHIUIO K POCTY, YTO CY-
IICCTBEHHO OTJIMYAET 3TH TCPPUTOPHH OT OOJNBIIHMH-
cTBa peruoHoB Poccuu (Tabmura 1).

Tabuuua 1
YncieHHOCTH MOCTOSIHHOTO HaceJeHus B pecny0aukax Cesepuoro KaBka3za, Thic. Yejl0BeK
Peruon 2023 2024 2025 2026 [Mpupocr 2023-2026, %
PecnyOnuka [larecran 3120,2 31549 3176,4 3198,7 +2,5
YeueHckas PecryOmmka 1478,7 14934 1505,9 1518,2 +2,7
Pecniy6nnka Murymerus 507,1 510,8 512,6 514,9 +1,5
Poccuiickas @enepanms 146 748,6 |146447,4 |146424,7 |1464474 |-0,2

Kak BugHO M3 Tabmmis! 1, Bce Tpu peciryOumKu
JEMOHCTPHUPYIOT HOJNOKUTENbHYIO0 JUHAMHUKY YHCIICH-
HocTH HaceneHus. Hambosee BBICOKHE TEMITBI pocTa
otmeuarorcs B YeweHnckoit Pecrrybmuxke (+2,7% 3a Tpu
TO/1a), YTO CBSI3aHO KaK C BBICOKUM €CTECTBEHHBIM IPH-
pOCTOM, TaK U ¢ BO3BpaTHOM Murpaiueii. /larectan no-
Ka3bIBaeT MPUPOCT Ha ypoBHe 2,5%, MHrymerus —
1,5%. 115 cpaBHeHus, HaceneHue Poccuu B 1iesioM 3a
3TOT nepHuoA cokpaTuiock Ha 0,2% [7, c. 23].

AOCOJIOTHBIE TOKa3aTeIH TaKXKe JEeMOHCTpPHU-
PYIOT pasnuuus: ecnu JlarectaH SIBISETCS KPYNHBIM
PETHOHOM C HaceJIeHHeM Oostee 3 MITH JesioBek, To MH-

TYIIETHS] — OIWH M3 CAMBIX MaJIOHACEIICHHBIX CYObeK-
ToB P®. Ilpu 3T0M minotHOCTh HaceneHus B UHrymie-
T cocrasisier 143,1 gem/km?, B Yeune — 95,2
yen./km?, B Jlarecrane — 63,4 4en./kM?, 4TO 3HAYHU-
TENBHO TIPEBHIMIACT CPETHEPOCCHUCKUIN ITOKa3aTellb
8,6 yen./xkm? [8, c. 45].

DTHUYECKAs! CTPYKTYpa HACEICHUS UCCIETYEMBIX
pecnyOIuK XapakTepu3yeTcsl pa3luYHON CTENEHBIO
Mo3anuHocTH. CorjlacHo faHHBIM Beepoccuiickoil me-
penucu Hacenenus 2023-2024 ropo, HanboIee MOJH-
STHUYHBIM SBIIETCS JlarecTa, rie MpOKUBAIOT IIPe-
craButenn 6oxree 30 KOpeHHBIX HApOIOB (Tabmuia 2).

Tab6muma 2

JTHHMYeCKAas CTPYKTYPa HaceJieHusl pecny0/uk no AaHHbIM Beepoccuiickoil nepenucu Hacesnenus 2023 -
2024 rogoB, %

3THOC PecnyGOnnka [larecran Yeuenckas PecriyOnuka PecniyOnnka Murymerus
ABapiisl 29,4 1,2 0,3
JapruHist 17,0 0,4 —
KyMmbiku 14,9 0,9 —
Jle3runel 13,3 — —
JTakupl 5,6 — —
TabacapaHsl 43 — —
Pycckue 3,6 1,9 0,8
YeyeH1bl 3,2 95,3 0,8
Wurymum — 0,2 96,7
Hpyrue 8,7 0,1 1,4

JanHbIe TaOMHIBI 2 CBUACTEIBCTBYIOT O IPUHITH-
MMUANTBHBIX Pa3IMUUIX B ITHHIECKOU cTpyKType. [are-
CTaH MpPENCTaBseT CO00M yHHKAIBHBIN IMOJMITHUY-
HBI PETHOH, T/Ie HU OJIMH 3THOC HE COCTaBIsET abco-
JOTHOTO OonbImHCTBA. KpymHelmme Hapoasl —
asapiibl (29,4%), naprusis (17,0%), kymeiku (14,9%)
u ne3rusbl (13,3%) — cyMMapHO COCTaBIISIIOT OKOJIO
75% wnacenenus [3, c. 89].

B omimmuwme ot Jlarecrana, Yeuenckas PecyOnuka
1 UHry1meTus siBAsiioTCS MOHOATHUYHBIMU PETHOHAMMU:

yedyeHIpl cocTaBisioT 95,3% nacenenuss Yeynu, wH-
rymu — 96,7% Hacenenus Marymerun. Jlons pyc-
CKOTO HaCeJIeHHUs BO BCEX TPEX PECIyOIUKax OCTAETCS
HU3KOW W TIPOJOJDKAET COKpamiatbes: B Jlarectane ¢
4,7% B 2010 oy no 3,6% B 2024 roxy, B Yeune — ¢
2,7% no 1,9%, 8 Uarymernu — ¢ 1,4% no 0,8% [10,
c. 156].

BaxxHOI 0COOCHHOCTBIO SBJISIETCS TEPPUTOPHAITD-
HOE paccesieHre 3THOcoB. B JlarectaHe kaxablil HApoJ
HCTOPUYECKH 3aHUMAET ONPEICIICHHYIO TEPPUTOPHIO,
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YTO CO3[AeT CIIOKHYIO0 CHCTEMY BHYTPHPETHOHATBHBIX
STHHYCCKHX apeaioB. DTO BIMSCT HAa COLUAIBLHO-IKO-
HOMHYECKOE pa3BHTHE: CYLIECTBYIOT pa3/iuuusl B
YPOBHE Pa3BUTHUSI MEX/y paBHUHHBIMH pailoHaMHU, rie
MPOXKUBAIOT KYMBIKH U PYCCKHE, M TOPHBIMH TEPPUTO-
pUSIMH, HACCIICHHBIME aBapliaMy, JapTUHIIAMUA H JPY-
rumu Hapoaamu [11, c. 78].

Bce Tpu ucciaemyeMbie peCyOIuKy XapaKTepu3y-
FOTCS1 HanOoJIee BHICOKMMH TTOKA3aTeIIMU POIKIAEMO-
ctu B Poccuiickoit denepanun (Tabmuma 3).

Ta6muuna 3
IMoka3aTesan ecTecCTBEHHOT0 IBHKeHHs1 HaceaeHns B 2025 roay

Pecmry6nuka Yeuenckass Pec- | Pecmybmmka WH- | Poccuiickas ®De-
Ioxasarens

[Harecran myOmKa TYIIETHS Jepanus
UYucno ponuBmuxcs Ha 1000 genoBex 16,7 20,4 18.2 9.2
HaceJeHHs
Yucno ymepmux Ha 1000 yemoBex 5.8 41 3.8 145
HaceJeHHs
EctectBennsiit npupoct Ha 1000 ve- +10,9 +16,3 +14.4 53
JIOBEK
CyMmmapHbIii kK03 GHULIHMEHT poxae- 1,08 2.38 221 1,42
MOCTH
Oxunaemas MIPOJIOIIKUTENHLHOCTD 76.8 76.1 82.4 72.8
JKU3HU TIPU POXKIECHUH, JIET

Kak nokaspIBaroT qaHHbIe TaOIUIH 3, K03 dHuIm-
€HTBI POXKJIAeMOCTH B peciryOnukax B 1,8-2,2 pasa mpe-
BBIIIAIOT CPEAHEPOCCHICKUN ypoBeHb. OCOOEHHO BHI-
nensietcst Yeuenckas Pecriy6nuka, rae B 2025 romay po-
quitock 20,4 pedenka Ha 1000 yenoBek HaceleHUS —
3TO MaKCUMaJbHBIN MOKa3aTejlb CPEIAH BCEX PETHOHOB
Poccun. Cymmaphsbiii k03QUITMEHT pokaaeMocTd B
Yeune (2,38) n Warymerun (2,21) mpeBbimaer ypo-
BEHb IPOCTOTO BOCIPOM3BOJCTBa HaceneHus (2,1-
2,15)[12, c. 90].

[okazaTenn CMEPTHOCTH B PECIyONHKaX 3HAYH-
TeJIbHO HUXKE cpeHepoccuiickux: 3,8-5,8 mpotus 14,5
Ha 1000 genoBek. ITo0 00yCIOBIEHO MOJIOI0H BO3pacT-
HOW CTPYKTYpPO#l HaceleHus, TPaJuI[HOHHBIM 00pa3oM
JKU3HH, & TAK)KEe 0COOCHHOCTSMH yueTa jaeMorpaduue-
CKUX COOBITHH. B pe3ynpraTe ecTecTBEHHBIN MPUPOCT
HaceneHus coctasiisiet oT +10,9 B Jlarecrane o +16,3
B UeuHe, B TO BpeMs Kak B 1eJoM 1o Poccuu HabmIIO-
JlaeTcsl ecTecTBEHHas yObUTh -5,3 Ha 1000 wenoBek [5,
c. 34].

OOpamaer Ha ce0s BHUMaHUE HCKIIOUYUTEIHHO
BBICOKAsI OKMJaemasl TPOJOJKUTENBHOCTh KU3HU B
Wurymernn — 82,4 rona, uto Ha 9,6 rona npeBbIIIaeT
CpPeAHEPOCCUNUCKUI TOKa3aTeslb U SABJISIETCS MaKCH-
MaJbHBIM 3HAa4eHHEM Cpeiu Bcex cyOnekToB PO. B
Jarectane n YeuHe 3TOT moka3zaTeib TaKXe BBIIIE
cpenaero mo crpane (76,8 m 76,1 roma cootBert-
cTBeHHO) [13, c. 45].

JleTanbHbIi aHaNU3 CTPYKTYPHI POXKIAEMOCTH IO-
Ka3blBa€T COXPAHEHUE TPAJULUOHHON MHOIOJIETHOU
mozaenu cembu. Ilo manHeiM TeppuropuanbHOro op-
rana Poccrara mo Yeuenckoir PecmyOmmke, B 2025
TOJLy JIOJISt TPETHUX U MOCIEAYIONINX POXKISHUHN coCTa-
Buna 42,3%, uto B 2,8 pasa BbIIIE CPETHEPOCCUHUCKOTO
ypoBHs. B MHrymernu 3TOT 1IOKasaTellb JOCTUrAET
45,1%, B Jlarecrane — 38,7% [15, c. 23].

MurpainmoHHas CHUTyalusl B peciyoIuKax xapak-
TEPU3YETCs CIIOKHOM JIMHAMUKON BHYTPEHHUX U
BHEITHUX MOTOKOB (Tabmuima 5).

Tabmuma 5
MurpaunoHHoe 1BH:KeHUe HacejdeHus B 2025 roay, 4enoBek
Hokasarens Pecniyonmuka [la- |Ueuenckass ~ Pec- | PecnmyOmmka WHTY-
recTaH myouKa IeTus
[TpuOkIBLINE B PETHOH 38 456 19 872 8234
BriObIBIIIE N3 pernoHa 44123 18 045 9 567
MurpannoHHbIH TpupocT (yObLIb) -5 667 +1827 -1333
Koa¢ppunnent murpanuonsoro npupocra Ha 10 17,9 +12.2 -26.0
000 nacenenus
Jlomst BHyTpHpErnoHanbHOM Murpanuu, % 67,4 72,8 68,9

JlaHHbIC TaOIUIIBI 5 TOKA3BIBAIOT, YTO JlarecTad u
WHrymeTHs NCIBITEIBAIOT MUTPAIIMOHHBIN OTTOK Hace-
JIEHUS, B TO BpeMs Kak UedHs uMeeT MOJIOKHUTEThHOE

MHTpannoHHoe caimba0. B 2025 roxy u3 Jlarectana BbI-
ObLJI0 Ha 5 667 "enmoBek 0oJbIIe, YeM npuobLIo, n3 H-
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rymeTun — Ha 1 333 genoseka. Koapdumuent murpa-
[IHOHHOM yOBLTH 0CcOOEeHHO BBICOK B MHTymeTnw (-26,0
Ha 10 000 HAcemeHus), YTO YACTUIHO HUBEIHUPYET BHI-
COKHI ecTeCcTBeHHEBIH mpupocT [19, c. 135].

UYeuenckas PecnyOimka, HampoOTHB, COXpaHSET
MOJIOXKUTEIBHOE MUTPAllMOHHOE canbo (+1 827 ueno-
Bek B 2025 roay), 4TO CBS3aHO C MPOAOIKAIOIIUMUCS
npoleccaMy BO3BPAaTHOW MHIpalMU IIOCJIE 3aBeplie-
HHSI KOHTPTEPPOPUCTUUECKOHM ONEpalyi U aKTUBHBIM
SKUJIMIHBIM CTpouTenbeTBoM [20, ¢. 78].

BaxxHO# 0COOCHHOCTEBIO SBISETCS BBICOKAS JOJIS
BHYTpPHpETHOHANBHON Murpanuu (67-73%), 4to oTpa-
JKaeT MpoLecchl ypOaHNW3aIMK U NEPECceICHUs U3 rop-
HBIX PailOHOB B PaBHHHHBIE M NPEATOPHBIE TEPPUTO-
pun. B [larecrane OCHOBHBIMU LIECHTPaMU NPUTSHKEHUS
saBiAoTcsT Maxaukana u Kacnuiick, rae cocpenoro-
4yeHO 0KoJ10 40% ropo/ICKOro HaCeNeHUs peCITy OIIMKH.
B Yeune nomunupyet I'po3HbIi, HaCEIEHUE KOTOPOTO
BbIpocio ¢ 271 teic. yenoBek B 2010 roxy 10 328 ThIcC.
B 2026 roxny.

MesxpernonaipHasi MUTPalUsl HaNpaBleHA IIpe-
HMYIIECTBEHHO B Apyrue cyonrekTsl PO. Ilo skcrept-
HBIM OLIEHKaM, YHCIEHHOCTb TPYAOBBIX MUTPAHTOB U3
pecy0OnuK, paboTaromux B APYrux pernonax Poccun,
cocraBisieT oT 250 1o 400 ThIC. yenoBek [12, ¢. 156].
OCHOBHBIMU ~ LIEHTpaMH  HPUTSKEHUS  ABISIOTCS
MockBa, MockoBckast obnact, Cankr-IletepOypr,
TromeHckas o0macts, KpacHomapckuii kpaii. J{eHex-
Hbl€ TIEPEBOABI MHUIPAHTOB HIPAIOT 3HAYUTEIBHYIO
POJIb B IOXOJaxX ceMeil: 0 NaHHBIM HCCIIeJOBaHUM, 10
35-40% noMoX03sCTB B TOpHBIX paifoHax JlarecraHa
HUMEIOT WICHOB CEMbH, PabOTAOIINX B APYTUX PETrHo-
Hax [13, c. 89].

Monozas Bo3pacTHasi CTPYKTypa HaCEIICHHS U BbI-
COKas POXKIAEMOCTh CO3JAI0T 3HAYUTEIBHOE aBICHHUE
Ha PETMOHAJIbHBIA PHIHOK TpyAa. ExxeroqHslii npupoct
TPYJOCIIOCOOHOTO HaceleHHs TpeOyeT co3laHus Je-
CATKOB ThICAY HOBBIX pa60q1/1x MECT, 4TO ABJIACTCA CC-
PBE3HBIM BBI30BOM JIJIsI SKOHOMHKH pecryOnuk (Tao-
nuna 6).

Tabnuua 6
IMoka3zatesu psiHKa TPyaa B 2026 rony

Pecrryommka J[la- | Yewenckass Pec- | PecmyOmmka WaTY- | Poccniickas  De-
IToxa3arens

recTaf myOnrka HIeTUs Jieparus
YucneHHOCTh paboueil CuiIbl, 1456,3 687.4 2436 75 348,9
TBIC. YEJIOBEK
YpOBe:)HL yuacTus B paboueil 62.8 64,1 61,3 62,4
cuie, %
YpoBeHb 3aHIATOCTH, % 54,1 56,2 47,4 59,2
YposeHb 6e3paboTHIIbI, % 13,8 12,3 22,7 3,2
UucneHHocTh  0e3pabOTHBIX, 201.2 84,6 55,3 24321
TBIC. YEJIOBEK

Kak BumHO 13 Tabmuib! 6, ypoBeHs 6€3paboTHIIBI
B HCCIIEIyeMbIX pecnyOnukax B 4-7 pa3 mpeBbIIIaeT
cpenHepoccuiickuii mokasaresib. OCOOEHHO KpUTHYE-
CKasl CUTyalHs CJIOXKWIACh B IHTyIeTn, rjie ypoBeHb
6e3paboTuibl coctaBisier 22,7% — 3TO MakCUMalb-
HBIII TIOKa3aTenb cpean Bcex cyobekToB PD. B lare-
crane Oe3pabotruna mocrturaet 13,8%, B Yeune —
12,3%.

Bricokass Ge3paboruiia 0OyCIIOBIIEHA HECKOJb-
KuMH (akTopamu. Bo-niepBbIX, €KeroJHO Ha PHIHOK
TPYy/la BBIXOAUT 3HAYUTEIILHOE KOJIMYECTBO MOJIOJIEHKH,
NPEBBIIAIONIEE BO3MOXXHOCTH AKOHOMHKH IO CO37a-
HHUIO HOBBIX paboumx MecT. Bo-BTOpBIX, cTpyKTypa
OKOHOMHKH pecIyOJIMK XapakTepusyeTcs mpeobuaja-
HHEM roCyJIapCTBEHHOTO CEKTOpa U OFOJDKETHBIX Opra-
HU3aIMA TpH cIaboM pa3BUTHH oOpadaThIBaromieit
MIPOMBIIIIJICHHOCTH [6, ¢. 167].

B-TpeTbhux, CyIIECTBYET CTPYKTYPHOE HECOOTBET-
CTBHE MEXIY CHPOCOM M TpEIUIOKeHHEM padoueii
cuibl. [Io MaHHBIM PErHOHANBHBIX CIIY)KO 3aHATOCTH,
10 60% BakaHCHH NPHUXOANTCS Ha HU3KOKBAJIH(UIM-
poBaHHBIE paboyMe CIENHAIFHOCTH (CTPOUTEIbHBIE
paboune, BOIUTENN, IPOJABIEI), B TO BpeMs KaK 3Ha-
YHUTENbHAS YacTh MOJIOZIEKH UMEET BhIcIIee 00pazoBa-
HUE U IPETSHIYeT Ha Apyrue mo3uiuu [7, c. 89].

Oco0eHHOCTBIO PBIHKA TPYJa SBISETCS BBICOKAS
nmonst HepopMabHOW 3aHATOCTH. [lo 3KCIEpTHBIM

OILlIeHKaM, B He()OpMaIIbHOM ceKTope (PO3HUYHAS TOP-
TOBJISI, YCIIYTH, CTPOUTENBCTBO, CEIBCKOE XO3IHCTBO)
3ansTO OT 40% 10 55% paboraromiero Hacenenus [8, c.
134]. Do cozmaet mpobIEMBI I COIHATBLHOTO 06ec-
NIEYCHUS] U HAJIOTOBBIX MOCTYIUICHHH B OIOJIKET.

B xo1e paboThl ObUIM PELICHBI CIACIYIONIUE 3a-
Jlauu:

1. Tlpoanamm3upoBaHa STHUYECKAs CTPYKTypa
HaceneHus pecnyonmk CK®O. YcraHoBI€HO, 4TO pe-
THMOH XapaKTepH3yeTCs BBICOKOW CTENEHBbIO STHHYE-
CKOH MO3aWYHOCTH: Ha TEPPUTOPHH CEMH CyOBEKTOB
npoxuBaeT Oosiee S0 KOpeHHBIX 3THOCOB. [1o TaHHBIM
Bcepoccuiickoit nepenucu HaceneHus 2024 roga, duc-
nerrocTsb HaceneHuss CK®O cocrasmia 10 059 563 ge-
noBeka. KpymHeimummu peciry0IMKaMu 1Mo YHCICHHO-
ctu Hacenenus sBisitores Jlarectan (3 182 054 vemno-
Beka), Ueuernckas PecyOsmka (1 510 824 uenoseka) u
Pecny6nimka Marymerus (528 546 genosek). B »THH-
4yeckoi CTpykType JlarecrtaHa npeo0iagaroT aBaplibl
(29,4%), nmaprunnst (17,0%), kymbeiku (14,9%), nes-
runsl (13,3%); B Ueuenckoit Pecrrybnrike — dedeHIbI
(95,3%); B Unrymernn — unrymu (94,1%).

2. UccnenoBanbl neMorpaduieckie moka3aTeln
pecnyosnmk CK®O. AHanu3 CTaTUCTHYECKUX JTaHHBIX
Poccrarta 3a 2023-2026 romsl moKasai, 4TO peciyd-
mku CeBepHoro KaBkasza peMoHCTpHpYIOT Haubosee
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BBICOKHE TOKa3aTeJId €CTeCTBEHHOr0 MPHUpPOCTa Hace-
nenwns B Poccun. B 2025 rony cymmaphsiii ko3¢ duiim-
eHT poxxaaemoctr B UeueHckoi PecriyOnnke cocTaBui
2,58 nmeteii Ha OfHY KeHIIUHY, B Unrymernn — 2,35,
B Jlarectane — 1,98, 4T0 3HAYUTENHHO MPEBHIIIAET
cpenHepoccuiickuii  mokaszarens (1,42). OmnOBpe-
MEHHO PETHOH XapaKTEepPH3yeTCs] OTHOCUTEIHHO MOJIO-
JIOM BO3PACTHOM CTPYKTYpOU HaceNEHUs: JOJIS JIUL] MO-
JIOXKE TPYAOCIOCOOHOTO BO3pacTa B MHTymmeTnu mo-
cruraet 32,8%, B Ueune — 31,4%, B Jlarecrane —
28,7% (1pu cpexHepoccuiickoM 3HaueHUH 19,8%).

3. BrisiBIIeHBI OCHOBHBIE MUTPALIUOHHBIE TPEH/IBI.
Pecniy6onuku CKOO B 2010-x — Havane 2023-X rojioB
WCOBITHIBAIM yCTOMYMBBIA MHTPAllMOHHBIA OTTOK
Hacenenus. [lo nanueiM Poccrara, B 2025 romy mMurpa-
uoHHast yosuh Jlarectana cocraBmia —12 847 yemno-
Bek, Yeunu — —5 423 yenoseka, Unurymerun — —1
089 yenoBek. OCHOBHBIMH HAIPABICHUSMU MUTPALUN
SIBIIAIOTCST KpylHble ropoaa LlentpansnHoil Poccun u
IOxHoOTO (hemepampHOrO OKpyra. MUrpannoHHBIC TO-
TOKH (POPMHPYIOTCS MPEUMYIIECTBEHHO MOJOAEKBIO
TPYAOCIIOCOOHOTO BO3pacTa, 4YTO CO3IaéT pHUCKU
YTpaThl IeMOTrpaduuecKoro U HHTEILICKTYaIbHOTO T10-
TEHIIMajIa PETHOHOB.

4. OnpenencHbl (HaKTOPbI, BIUAIOIIME HA ITHO/C-
Morpaduueckue mporeccel. K kioueBbiM (hakTopam
OTHOCSITCS: KYJIbTYPHO-PEJIUTHO3HbIC TPAIUILIUU (BIIU-
STHUE WCJIaMa Ha PENpOAYKTUBHOE TIOBEJIEHUE), COIIH-
aNbHO-PKOHOMMYECKasi cuTyalms (YpoBeHb 0Oe3pado-
sl B pecrybmnkax CK®O B 2026 roxay Bapsupo-
Bazncs ot 13,2% B Murymerun no 8,9% B [larecrane
pu cpeanepoccuiickoM 3,2%), ypoBeHb ypOaHH3aINH
(mois ropoackoro HaceneHus B Jlarectane — 45,7%, B
Yeune — 36,4%, B Uarymerun — 41,3%), a Taxxe
MOJMTHKA (ellepaTbHbIX W PErHOHAJBHBIX BIACTEH B
obusiactu ieMorpaduueckoro pasBUTHS.

Peciy6niuku CKDO coxpaHSIOT CTaTyc perHOHOB
¢ HanboJee BHICOKUM €CTECTBEHHBIM MTPUPOCTOM Hace-
nenust B Poccuiickoit @enepaiyii, 4To 00YCIOBICHO
TPaIUIIMOHHON MOJIENBIO IeMOoTrpadUIecKoro moBeae-
HUSl, XapaKTEPU3YIOIIEHCS BBICOKON POXKIAEMOCTBIO U
OTHOCHTEIILHO HU3KOW CMEPTHOCTHIO B MOJIOJIBIX BO3-
pacrax.

OTHHYECKas CTPYKTypa HACENCHHS PECIyOIUK
OTJIIMYACTCS YCTOHYNBOCTHIO M TIpeo0IiaanneM KOpeH-
HBIX 3THOCOB. B Ueune u MHrymeTun 105t TMTYJIBHBIX
HapoJ0B npeBbiaeT 94%, 4yTo ABISETCS OJHUM U3 Ca-
MBIX BBICOKHX IOKa3aTejeil 3THUYECKOW TOMOTEHHO-
ctu B Poccun. Jlarectan 1eMOHCTPUPYET YHUKAITBHYIO
MOJIMATHUYHOCTD C TIPEJICTABUTEILCTBOM JIECATKOB aB-
TOXTOHHBIX HapOJIOB.

MurpaimoHHbIM OTTOK HACEJIEHUS SIBISETCS IJ1aB-
HBIM JIeMOTpapUIeCKHM BBI30BOM JUII PECITyOIHK
CK®O. OTTOK NpenMyIiecTBeHHO MOJIOZOTO U 00pa-
30BaHHOI'0 HACEJICHUS CHMIKAET KauecTBO 4YesloBeue-
CKOT'O KanuTaja U cO3Ja€T MPEMnsSTCTBUS AJIs1 MHHOBa-
LMOHHOT'O Pa3BUTHsI PETHOHOB.

Hdemorpaduueckuii  MOTEHIMAN  PECIyOJIuK
CK®O Mosxer cTtaTh 3HAYMMBIM PECYpPCOM JUIs 001Ie-
POCCHICKOTO JIEMOTPapUIeCKOT0 Pa3BUTHUS MPHU yCIIO-
BUU peann3anuy 3¢ (HEeKTUBHOHN MOTUTUKH COIIHATIHHO-
SKOHOMHYECKOTO Pa3BUTHS TEPPUTOPHUH, CO3IaHUS pa-
00YMX MECT M YITyUIIeHNS KadecTBa KU3HU HACEICHUS.
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RISK FACTORS, DIAGNOSTIC CRITERIA AND TREATMENT STANDARDS OF PREMATURE
OVARIAN FAILURE

Anomauisn

Tlposedenuii oenad rimepamypu noxazas, wo 8 yMo8ax cb0200eHHs. CNOCMePieacmbCsi CMIlKA MeHOeHyis 00
3POCMAHHS YACMOmu nepeo4acHoi HedoCmamHoCmi ACUHUKI8. Po36umKy nepeduacno2o GUCHANCEHHS AEUHUKIG
cCnpustions ﬂmpoeel-mi d)aKmopu, aymocomm' 3AX60pPIO6AHHA, 2eHeMUYHI YUHHUKU ma MIOMIOHONAJIIHHAL.

Miaenocmuunumu Kpumepiamu nepedyacHoi HeOOCMAMHOCMI AEYHUKIE € NOPYUIEHH MEHCMPYATbHO20 YU-
Ky ma niosuwents pieusi @CI y orcinox do 40 poxkis.

Cyuachi nioxoou 00 1iKy8aHHS 30CepeddceHi Ha NPUSHAYEHHT 3AMICHOI 20pMOHATLHOL mepanii, 8iOHOBNeHHI
20PMOHANBLHOT PYHKYIT ACUHUKIG I3 UKOPUCMANHHAM KITMUHHOT mepanii (piznux munie cmogobypoeux KiimuH, 30a-
2aueHoi mpomboyumamu niazmu), 30epedxncenti GepmuibHOCmi Y OHKOX80PUX NAYIEHMOK, MIKY8AHHI 0e3n1io0s
WLIAXOM BUKOPUCIAHHS OONOMINCHUX PERPOOYKMUBHUX MEXHONO02IU I3 OOHAYIEN AUYEKIIMUH, 3ACMOCY8AHHI Me-
CMOCMEPOHY NPU CeKCYANbHIU OUCHYHKYIL ma NOKPAWEHHSL SKOCT JCUMMSL.

Abstract.

The conducted review of the literature showed that in today's conditions there is a steady trend towards an
increase in the frequency of premature ovarian failure. latrogenic factors, autosomal diseases, genetic factors and
smoking contribute to the development of premature ovarian failure.

Diagnostic criteria for premature ovarian failure are menstrual cycle disorders and increased FSH levels in
women under 40 years of age.

Modern approaches to treatment are focused on the appointment of hormone replacement therapy, the
restoration of hormonal function of the ovaries using cell therapy (different types of stem cells, platelet-rich
plasma), the preservation of fertility in cancer patients, the treatment of infertility through the use of assisted
reproductive technologies with egg donation, the use of testosterone in sexual dysfunction, and improving the
quality of life.

Knrouosi crhosa: nepedlmcne BUCHAINCEHHA EGHHuKiG, nepeaqacua AE€YHUKOBA He()ocmamHicmb, ocmeonopos,
panms meHonaysa, 6e3nnioos, iacHoOCmuKa.

Key words: treatment, osteoporosis, premature menopause, oligomenorrhea, fertility, diagnostics, hormone
replacement therapy, premature ovarian failure (POI).

Berym: IlepenuacHa HenmocraTHICTh sieyHHKIB — Pesyrnbraru mera aHamisy, 3piicHenoro Li M. i cmiB-
(ITH51), BTpaTa ropMOHAJIBHOI AKTUBHOCTI I€YHUKIB 10 aBT. [1], mokasainu, mo riaobanbHa noummpeHicts [THS
40 pokiB, 3yctpivaerses y 1 13 250 sxinok mononmie 35  craHoButh 3,5%. HaitBumuii mokaszuuk I[THA 3apeect-
pokiB i y 1 i3 100 xinok monomue 40 pokis [1, 2, 3].
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posano y IliBuiuniit Amepumi (11,3%), y nBa pasu pi-
qme (5,4%) y IliBnenniit Amepuri. Y xpainax, mo po-
3BUBAIOTHCS, omupenicts [TH € Bumoro, HiX y po3-
BUHEHHX KpaiHax (5,3% mpotu 3,1% BinnosigHo). 3a
octaHHi 20 POKiB COCTEPIraeThCsS TSHASHIIISI 10 3pOC-
TaHHs nomupeHocti [THS [1].

TTHS acouiroroTh HE TIABLKU 13 CUMIITOMAaMH €CT-
porennoi HenocratHocti. [THS € mpoBigHOIO mpu4n-
HOKW 03I, CeKcyalbHOi AUCGHYHKINI 1 CUCTEM-
Horo crapinus [4]. [MTHA nebGesnmeuna Bimnaie-
HUMH HaclliIKaMH, a caMe, 3pPOCTaHHSIM pPH3UKY
cepreBo-CyquHHNX 3axBopioBaHb (CC3), miabery 2
THUILY, OCTEOTIOPO3Y, HEBPOJIOTIYHOI MATOJOT11, sIKi 3HH-
JKYIOTB SIKICTB )KUTTS 1 € IPUINHOIO TIepeaIacHO] cMe-
pri [5]. He3Bakaroum Ha dYHCeTbHI HAYKOBI IOCTi-
JUKEHHS, TeperyacHa HEIOCTaTHICTh S€YHUKIB depes
3pocTaHHs 1i TOIIMPEHOCTI, 3aJUIIAETbCS Y LEHTPi
yBaru MeIu4Hoi crineHoTH [1 - 5].

Mera nociimkenHsi: BucBiTiuTu cydacHi AaHi
JiTepaTypy npo GakTopu pU3HKy, AIarHOCTUYHI KpUTe-
pii i JiKyBaHHs eper4acHol HeIOCTaTHOCTI SIEYHUKIB.

Martepianun ta meroam: s NOCATHEHHS METH
JOCTIKCHHS, TMPOBEACHO Oi0NMiOMETpHYHMIA aHawi3
HAayYKOBHUX JJOCIIIJKEHb, BUCBITJICHUX Y CTaTTAX, OITyO-
JKOBaHUX y XypHanax 3a mepiox 2020-2025 pokis,
AKi 1HIEKCYIOTBCS Y HayKOMeTpruHUX 0a3ax PubMed,
Scopus, Medline, i3 BUKOpHCTaHHAM KIFOYOBUX CIiB:
nepenyacHe BUCHAXKEHHsI SIEYHUKIB, NepeuacHa s€d-
HHKOBa HEJOCTaTHICThb, OCTEOINOPO3, PaHHS MeEHOIa-
y3a, Oe3IUTi IS, TIarHOCTHKA.

PesyabTaTtn pocaimkenns. ITHS posrmsparots
SIK TeTepOTeHHE 3aXBOPIOBAHHS, IPUIHHHU IKOT0 Y 75%
€ "e Bigomumu [5, 10]. 11,2% sunankis [THS marots
ATPOTEHHY ETIONOTi0 (XiMioTeparris, IpOMEHeBa Tepa-
misi, XipypridyHe BUIAICHHS DOMAaTKiB MaTKH (CANbIIiH-
rooodopekromis)), 10,5% Bunanxis [THS 3ymoBnena
ayroimyHHIMH Tiponiecamu [10]. Taki ayroiMyHHI 3a-
XBOPIOBaHHS, K THPEOinmuT XammnMoTo, XBopoda Ax-
JIiCOHAa, CHCTEMHHWH YepBOHHUI BOBYAK, [IETiaKisl, aHTH-
(docdoninigHuil CHHAPOM 1 pEeBMATOINHUIA apTpUT, Ii-
arHoctyroth y 4-30% Bumamkax IIHS [10].
AytoimyHnHuii rere3 [THS mMoxxe mposBiaTHCS SIK 9ac-
THHa ayTOIMYHHOTO MOJIIJIAHIYJSIPHOTO CHHIPOMY
(AIIC) — crany, npu sIKOMy ayTOIMyHHa aKTHBHICTh
BUKJIMKAE YpakKeHHsI CHEUU(IYHUX SHIOKPUHHUX Op-
raHiB. Y cBoiif HaiiOinb momupeniit popmi AIIC (Tun
3) moB's3aHuit i3 AHTUTIIAMHU IO HIMTOBHUAHOI 3251031
(tupeoigut Xammmoro). Y 3B'13ky i3 AIIC npu xBo-
pob6i Amnicona (XA) MoxyTs ¢dopmysatucs 21 OH-
anrutina [10].

I'eneTnuHi mopymieHHs, a came, CHHApoOM Tep-
Hepa, MopyuIeHHs X-XpOMOCOMHU, CHHAPOM JIaMKOT X —
XpOMOCOMH Ta ayTOCOMHI T€HHI MyTallii, BUSBIISIOTE Y
20-30% »xinoxk i3 TTHA [11, 12].

o nocunenoro BucHakeHHS Qomikymis ta [THSA
MPU3BOASTh XPOHIYHUM CTpeC, rajJakTo3eMis, BipycHI
iH]eKii, TaKi K MapoTHUT, TOKCUYHUH BIUIMB (aKTOPIB
OTOYYIOUOT'O CEpeOBHINA, a came, MIKpOIUIACTHKY,
¢ranaris, OicheHonmy A, MECTHLHIIB Ta TIOTIOHOIA-
minns [13].

Hiarnoctnunumu kputepisimu [THS € nopymenns
MEHCTPYaJIEHOTO LUKITY (CIIOHTaHHS BTOPHHHA aMEHO-

pest abo HeperyJspHI MEHCTpYaIlii), yIpoI0BK IOHAH-
MeHIe 4 MicAIiB 1 O1JIbIe, Ta MiABUINECHHS PiBHA (O-
nikynoctumyiroodoro ropmony (@CIY) y cuposariii
kpoBi monax 25 MO/n y Bimi 1o 40 poxkiB [5].

Cyu4acHi KepiBHHIITBA HE PEKOMEHIYIOTh BUKOPH-
ctoByBatd AMI' sk OCHOBHHI IIarHOCTUYHUN TECT
JUTsl BU3HAUCHHsI Ta nporHosysauns [THS [5].

Ycim xinkam i3 HesstporenHoro [THS pekomeny-
eTbes [5] XpoMocOMHUIT aHaNi3, 30KpeMa TECTYBaHHS
Ha npemyTanito FMR1 (ren cunnpomy namkoi X-xpo-
MOCOMH).

3a BiACYTHOCTI T€HOMHHX IOpPYIICHb, PEKOMEH-
JIOBaHO 3MIMCHUTH CKPUHIHT Ha ayTOaHTUTLNA 10 2 1-Ti-
npoxcminasu (210H-Abs), Bu3HaYeHHS THPEOTPOITHOTO
ropmony (TTT). XKinok i3 ITHS Ta mo3uTuBHNMH aH-
tutinamu 10 21OH-Abs, anomansanmu piBHsiMu TTT
CJIiJI CKEpYBATH JI0 €HJIOKPUHOJIOTA.

CyuacHi migxomu nmo nikyBanus ITHS 3ocepe-
JDKEeHI Ha ITPU3HAYeHH] 3aMiCHOT TOpMOHAJIBHOT Teparii
(3I'T) ta meronax 30epexxeHHs: GepTUIBLHOCTI, 0c00-
JIMBO, y MAILi€HTOK, 1110 IPOXOAATH XiMioTepaniro [14].

OCHOBHUM Ta e(h)eKTHBHUM I1i/IX0JIOM Y JIiKyBaHHI
CHUMIITOMIB TimoecTporeHismy mnpu I[THA € mpuzna-
yeHHs 3I'T 10 HacTaHHS NPUPOJHOI MEHOIAY3U 3 Me-
TOIO 3HWKCHHSI PU3NKY XPOHIYHHX 3aXBOPIOBaHb, Ta-
KHX K CepIEBO-CYIHHHI 3aXBOPIOBAHHSI, OCTEOIIOPO3
Ta HeHpOKOTHITHBHI nopymeHH [ 15]. Bubip mpemapa-
TiB 3I'T MOBMHEH MaKCHMAJIbHO TOYHO IMITYBaTH HOP-
MaJIbHe CHHTE3 CTEPOiHUX TFOPMOHIB S€EUHHKAMHU Ta
3abe3nevyBaTd JOCTATHIN piBEHb €CTPaIiony Ui 3Me-
HILIEHHS] CUMIITOMIB MEHOTIAY3H, i ATPUMKH IIIJIbHOCTI
KICTKOBOI TKAHWHH, MiHiIMi3aIlii TICHXOJOTIYHUX HaC-
JIAKIB 1e(IUTy €CTPOreHy Ta 3aXHMCTY Bill paHHBOTO
MIPOTPECYBaHHS  CEPLEBO-CYANHHHUX 3aXBOPIOBaHb.
[pu npm3rayenni 3I'T HEOOXiTHO BpaXxoBYBaTH 0CO0-
JMBOCTI KoxkHOro xommoneHta 3I'T momo HasBHOCTI
MIPOTHIIOKA3iB 1 MOXIIUBUX CIIOCO0Y Ta METOMY iX BBe-
neHHs [5, 15].

[pote 3I'T He MOBHICTIO BiTHOBIIOE (DYHKIIIIO si€-
4yHuKiB. ToMy, B JaHUii Yac pO3IISIAIOTHCS Pi3HI HOBI
croco6u BUpIIIeHH 11i€] mpobseMu. J[o TaKKuX METOIB
BIZTHOCSITHCSI aKTHBAIlisl CTOBOYPOBUX KJIITHH, aKTHBA-
uist in vitro (AlV), akTuBallisi MiTOXOH/piH, €eK30COMHaA
Tepartis, CTparerii i3 BUKOpUCTaHHIM OiomaTepialis Ta
BHYTPIIIHbOSIEYHUKOBA TIepdy3is 30araueHol TpomOo-
mutamu mwasmu (3TID).

AxTHBaLlisi CTOBOYPOBHX KIITHH MOXE BifOyBa-
THCS 32 JJOTIOMOTOI0 BHBUIbHEHHS! 010aKTHBHHUX I1apa-
KPUHHHUX MOJIEKYJ, TAKUX SIK LUTOKIHU, PEryJsTOpHI
(axTopu, pakTopH pocTy i cUrHanbHi nentuau. Li mo-
JIEKYJIH MOKYTh TTO3UTHBHO BIUTMBATH Ha CYCiJIHI KJIi-
THUHH, TOKPAIIYIOUH (QYHKI[IO SE€YHHKIB 332 paxyHOK
BHUKOHAHHS POTHU3ANAIbHUX, aHTHATIONTUYHUX, aHTH-
AHTIOTCHHHUX, aHTH(IOPOTUIHUX Ta IMYHOPETYIIOIO-
ynx GyHKIii [16]. Y gocmimpkeHHsIX CTOBOYPOBHX KITi-
THH OCHOBHA yBara MpUAUISETHCS PI3HUM TUIIAM CTOB-
OypoBHX KJITHH, BKJIIOYalOYH CTOBOYPOBI KIITHHH
kictkoBoro Mo3ky (BMSC) [17], Me3eHXiMabHi CTOB-
oypoei xiituan (MCK) mynosunu (UC-MSC) [18],
MmesenximManbHi Kiaitnan (MenSC) [19], croBOypoBi
KJIITHHM aMHioTH4yHOI pimmuu moaunu (AFSC) [20],
MCK mnanentu (PMSC) [21], MCK »xwupoBoi TKaHHHI
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(ADSC) [22]. Kpim ToTO, A€SKi AOCTITHUKH TPHUITYC-
THJIH, 1110 1HyKOBaHI 00TOHIaJIbHI CTOBOYPOBI KITITHHA
(iI0SC) MOXyTh BIAKpHUTH HOBHH HAIPSIMOK y JIKY-
BauHi [THA [23]. Xoua Buxopucranas MCK memoH-
CTPYIOTH 6aratooOirstrodi Oiooriyni eQexTH in vitro,
X TOBrocTpoKoBa e(eKTUBHICTH Ta Oe31eka in vivo BH-
MAararoTh MMOJANBIIOI MEPEBIPKU TIiJ] Yac BEIUKHUX KITi-
HIYHMX BUIPOOYBaHb 32 YYaCTIO BEJIMKHX IPYII Mallie-
HTIB [16].

Hosum meron mikysanus [THSI, mo 3Haxoauthes
B CTaii IOCTIKEHHS, € BHYTPIIIHBOSE€YHUKOBE BBeE-
neHHs 30araderoi TpombonnTamu mwrasmu (PRP) [24].
JloBeneHo, 110 aKTHBOBaHI TPOMOOIIUTH CTHMYIIOIOTH
aHTioreHe3, KOHTPOIIOIOTh 3alalieHHS Ta CIPHUSIOTH
aHa0oJi3My, BUBUIBHAIOUHN 037114 TOPMOHIB Ta (aKTo-
piB pocrty.

CporosiHi Ba)XJIMBUM MiAXOAOM y HpOo(dinaKTHIi
ITHSI € 3acTocyBaHHS METO/IB 30epeKECHHS (PEPTHIIb-
HOCTI (KpiOKOHCEpBAaIlisi OOIUTIB, EMOPIOHIB 1 S€YHHU-
KOBOI TKaHMHH, T'€TepOTOIYHA TPaHCIUIAHTALs s€d-
HHKIB) IIepeJ M0YaTKOM XiMio-, TPOMEHeBOI Tepartii y
JKIHOK 13 OHKOMATOJI0TIEr [26].

V xiHOK 13 Oe3mmniaaaM Ha il [THS sactanas Ba-
TITHOCTI 320e311eye BUKOPHCTAHHS JOHOPCHKHUX OOIIH-
TiB.

Jl1s HiBeIIOBaHHS 3HMKEHOIO JIOIO JKIHKaM i3
ITHS GaxxaHHSA TpU3HAYAIOTH TPAHCACPMAIBHY Tepa-
M0 TECTOCTEPOHOM Y J103aX, 110 HAOIMKAIOTHCS 10 (i-
310JIOTIYHUX TpEeMEHONay3aJIbHUX KOHIIEHTpamlild Tec-
TOCTEPOHY.

ITHS mosxe OyTh NOB's13aHa 31 3HWKEHHSAM M's130-
BOI MacH, CHJIM Ta Mpane3faTHOCTi, 10 MOXe 30i1b-
IMTH pU3MK capkornenii. Tomy xinkam i3 [THS pexo-
MEHIOBAaHO 37I0POBE XapuyBaHHA, (Pi3HUHA aKTHBHICTB,
Bi]MOBAa BiJl KYpiHHS [UIS CIIPHSHHS 3I0POB'T0 M'SI3iB 1
MOKPAIIEHHS SKOCTI KUTTS.

BucnoBkn. [IpoBeneHnii oTis TiTepaTypH IMOKa-
3aB, III0 B YMOBaX CHOTOJICHHS CIIOCTEPITa€ThCs CTiHKa
TEHJICHIIIS 10 3pOCTaHHS YacTOTH TMepeadacHol HelIo-
CTaTHOCTI sie4HUKIB. [IpoBiTHUMH (aKTOpaMu PU3UKY
BTpaTH FOPMOHAIBHOI aKTUBHOCTI SIEYHUKIB Y XKIHOK
10 40 poKiB € ATPOreHHI NPUYMHHU (XipypriuHe BHJa-
JICHHS SI€YHUKIB, XiMi0-, IPOMEHEBA Teparlis), ayToCo-
MHI 3aXBOPIOBAaHHSI, T€HETUYHI YMHHUKH Ta TIOTIOHO-
naninas. CyyacHi migxozu ao jgikyBanus [THS 3ocepe-
JUKGHI Ha HIBCIIOBAHHI TiMOECTPOTeHIl MUITXOM
NpU3HAYCHHS 3aMiCHOT TOPMOHAJIBHOT Teparii Ta BUKO-
pHCTaHHs KIITHHHOI Tepamii (pi3HUX THIIIB CTOBOYpO-
BUX KJIITHH 1 30araueHoi TpombonuTaMu miasmu). Oco-
6sMBOT yBaru 3aciayroByIOTh IUTaHHs 30epekeHHs de-
PTHIBHOCTI y OHKOXBOPHX TMAI[iEHTOK, JIKyBaHHS
Oe3IuTiAas NIITXOM BUKOPHCTAaHHS JOMOMDKHHX pe-
MPOIYKTUBHUX TEXHOJIOTIN 13 JOHAIEI0 STHICKITITHH,
3aCTOCYBAaHHSI TECTOCTEPOHY MPH CEKCyalbHIN qUChY-
HKIII{ Ta TOKpAIEHHS SIKOCT1 KUTTSL.
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HORMONAL CHARACTERISTICS OF OSTEOPOROSIS DURING ANDROPAUSE

Abstract.

Age-related declines in testosterone levels in men are an important factor in the development of osteoporosis
and an increased risk of low-energy fractures. Andropause, or age-related hypogonadism, is accompanied by
impaired bone remodeling, a decrease in bone mineral density, and deterioration of bone microarchitecture. A
key role in the pathogenesis is played not only by testosterone deficiency but also by a reduction in estradiol
production resulting from the aromatization of androgens. This article reviews current understanding of the hor-
monal mechanisms underlying the development of osteoporosis during andropause, the role of androgens and
estrogens in maintaining bone homeostasis, as well as prospects for the diagnosis and treatment of male osteopo-

rosis.

Key words: andropause, osteoporosis, testosterone, hypogonadism, estradiol, bone mineral density, men,

fractures.

Introduction. Osteoporosis is one of the most
common metabolic diseases of the skeleton, character-
ized by a decrease in bone mineral density (BMD), im-
paired bone microarchitecture, and an increased risk of
fractures. Although osteoporosis is traditionally associ-
ated with postmenopausal women, this condition also
poses a significant problem for the male population.
According to current estimates, approximately one in
five men over the age of 50 will experience an osteopo-
rotic fracture during their lifetime [1]. Moreover, mor-
tality following a femoral neck fracture is higher in men
than in women, underscoring the medical and social
significance of this condition [2].

One of the leading causes of secondary osteoporo-
sis in men is age-related hypogonadism, or andropause.
Unlike menopause, which is characterized by a sudden
cessation of ovarian function, andropause develops
gradually and is accompanied by a slow but steady de-
cline in blood testosterone levels [3]. It has been estab-
lished that after the age of 3040, total testosterone lev-
els decrease by approximately 1% annually, while the
concentration of bioavailable testosterone declines
even more rapidly due to an increase in sex hormone-
binding globulin (SHBG) levels [4].

For a long time, it was believed that testosterone
was the primary hormone responsible for maintaining
bone mass in men. However, recent studies have
demonstrated the important role of estradiol, which is
formed through the aromatization of testosterone in pe-
ripheral tissues. It is estradiol deficiency that is now
considered one of the key factors in accelerated bone
loss and an increased risk of fractures in older men [5].

Hormonal changes during andropause are accom-
panied by disruptions in bone remodeling processes. A
decrease in androgen levels leads to reduced osteoblast
activity, increased osteoclast differentiation, and a pre-
dominance of resorption over bone formation. Age-re-
lated changes in the secretion of insulin-like growth
factor-1 (IGF-1), vitamin D, and other regulators of
bone metabolism also play a role [6].

Given the high prevalence of age-related hy-
pogonadism and its impact on the development of oste-
oporosis, it is important to study the hormonal mecha-
nisms of bone mass loss in men, improve approaches to
early diagnosis, and identify effective methods for pre-
venting osteoporotic fractures.

Results. Testosterone helps maintain the normal
structure and functional state of bone tissue throughout
a man’s life. Its effects are mediated through androgen
receptors located on the surface of osteoblasts, osteo-
cytes, and bone marrow cells. Activation of these re-
ceptors stimulates osteoblast proliferation, type | colla-
gen synthesis, and the formation of the intercellular
bone matrix [4].

In addition to its direct effects, testosterone pro-
motes increases in muscle mass and strength, which
places additional mechanical stress on the skeleton and
stimulates bone formation processes. When testos-
terone levels decrease due to age-related hypogonad-
ism, a gradual reduction in bone mineral density is ob-
served, particularly in the trabecular structures of the
vertebral bodies [3].

The results of numerous clinical studies have
shown that men with hypogonadism have significantly
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lower BMD values compared to individuals with nor-
mal hormonal status. The most pronounced changes are
observed in the lumbar spine and the proximal femur,
which are the primary sites of osteoporotic fractures
[1].

One of the most important discoveries in recent
years has been the identification of estradiol’s key role
in maintaining bone mass in men. Approximately 80%
of circulating estradiol is produced through the aroma-
tization of testosterone in adipose tissue, the liver, and
bones [5].

Estradiol regulates osteoclast activity through the
RANK/RANKL/OPG system. Under normal condi-
tions, it inhibits the expression of the receptor activator
of nuclear factor kappa-B ligand (RANKL) and stimu-
lates the synthesis of osteoprotegerin, which blocks os-
teoclast formation. When estradiol levels decrease, this
mechanism is disrupted, leading to the activation of
bone resorption [5].

Recent studies show that low estradiol levels are
often a better predictor of osteoporotic fractures in men
than testosterone levels. This explains cases of osteo-
porosis even in patients with relatively normal andro-
gen levels [5].

Bone remodeling is a continuous process that en-
sures the renewal of the skeleton and maintains its me-
chanical strength. Under physiological conditions,
there is a dynamic equilibrium between resorption and
bone formation.

During andropause, due to androgen deficiency,
there is an increase in the production of pro-inflamma-
tory cytokines, particularly interleukin-1, interleukin-6,
and tumor necrosis factor-o. These mediators stimulate
osteoclast differentiation and enhance bone resorption
[6].

At the same time, there is a decrease in the synthe-
sis of IGF-1, which plays an important role in osteo-
blast proliferation. Reduced osteoblast activity leads to
insufficient formation of new bone tissue and the de-
velopment of a negative bone balance [6].

Osteoporosis associated with andropause can re-
main asymptomatic for a long time. The first clinical
manifestations are often vertebral compression frac-
tures, fractures of the femoral neck, or fractures of the
distal radius following minimal trauma [7].

The diagnostic algorithm includes measuring lev-
els of total and free testosterone, SHBG, estradiol, lute-
inizing hormone, and follicle-stimulating hormone.
Dual-energy X-ray absorptiometry (DXA) is used to
assess bone health and remains the “gold standard” for
diagnosing osteoporosis [7].

In men with laboratory-confirmed hypogonadism,
testosterone replacement therapy can improve bone
mineral density. This positive effect is associated with
the stimulation of osteoblastic activity and an increase
in estradiol concentration resulting from the aromatiza-
tion of testosterone [8].

However, current guidelines emphasize that tes-
tosterone should be prescribed only in the presence of
clinical symptoms of hypogonadism and a laboratory-
confirmed androgen deficiency. To prevent fractures,
this therapy is often combined with bisphosphonates,

denosumab, and calcium and vitamin D supplements
[8].

In recent years, approaches to the treatment of os-
teoporosis in men with age-related hypogonadism have
evolved significantly. Whereas previously the primary
focus was exclusively on correcting testosterone defi-
ciency, the current approach involves a comprehensive
strategy targeting all aspects of impaired bone remod-
eling [7].

One of the most promising areas is a personalized
treatment approach that takes into account not only tes-
tosterone levels but also estradiol concentrations, mark-
ers of bone remodeling, bone mineral density, and indi-
vidual fracture risk. Accumulated data indicate that as-
sessing testosterone in isolation does not always allow
for a complete prediction of bone mass loss, whereas
measuring estradiol levels may be a more informative
marker of the risk of osteoporotic fractures in elderly
men [5].

An important area of research remains the study of
the effectiveness of testosterone replacement therapy in
preventing fractures. Although numerous studies con-
firm its positive effect on bone mineral density, current
data indicate that an increase in bone mineral density is
not always accompanied by a proportional reduction in
fracture rates. For this reason, testosterone replacement
therapy is considered a component of comprehensive
treatment rather than the sole method for preventing os-
teoporotic complications [3,8].

According to the 2024 international guidelines, in
men at high risk for fractures, preference should be
given to medications with proven anti-fracture efficacy.
These include  bisphosphonates  (alendronate,
risedronate, zoledronic acid), the monoclonal antibody
denosumab, and the anabolic agents teriparatide and
abaloparatide [7]. A systematic review and meta-anal-
ysis demonstrated a statistically significant reduction in
the risk of new fractures in men receiving specific anti-
osteoporotic therapy [9].

Of particular interest is the use of osteoanabolic
drugs, which stimulate the formation of new bone tis-
sue. Unlike antiresorptive agents, they not only slow
bone loss but also help restore impaired bone microar-
chitecture. That is why patients with severe osteoporo-
sis and multiple fractures are increasingly being consid-
ered candidates for first-line anabolic therapy [7,9].

A promising area of basic research is the study of
the molecular mechanisms underlying the interaction of
androgen and estrogen receptors in bone tissue. It has
been established that a deficiency of both testosterone
and estradiol leads to the activation of the
RANK/RANKL signaling pathway and enhanced oste-
oclastogenesis. Further investigation of these mecha-
nisms could lay the groundwork for the development of
new targeted drugs aimed at treating hormone-induced
osteoporosis [10].

Studies on the role of sarcopenia in the develop-
ment of fractures during andropause deserve special at-
tention. The modern concept of osteosarcopenia views
bone and muscle tissue as a single functional system.
Age-related declines in testosterone simultaneously
contribute to the loss of muscle mass and bone tissue,
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which significantly increases the risk of falls and frac-
tures. In this regard, treatment programs that combine
hormone replacement therapy, strength training, ade-
quate protein intake, and anti-osteoporotic pharma-
cotherapy are considered promising [11].

Conclusions. Thus, current research indicates the
need for a comprehensive approach to the management
of men with osteoporosis associated with andropause.
Further study of the role of sex hormones, the mecha-
nisms of bone remodeling, and new therapeutic targets
opens up prospects for more effective fracture preven-
tion and improved quality of life for patients.

References:

1. Ebeling PR, Nguyen HH, Aleksova J, Vincent
AJ, Wong P, Milat F. Secondary osteoporosis. Endocr
Rev. 2022 Mar 9;43(2):240-313.
doi:10.1210/endrev/bnab028. PMID: 34476488.

2. Purnamasari D. Challenges in diagnosis and
treatment of male hypogonadism. Acta Med Indones.
2024 Jan;56(1):1-2. PMID: 38561883.

3. De Silva NL, Papanikolaou N, Grossmann M,
Antonio L, Quinton R, Anawalt BD, Jayasena CN.
Male hypogonadism: pathogenesis, diagnosis, and
management. Lancet Diabetes Endocrinol. 2024
Oct;12(10):761-774. d0i:10.1016/S2213-
8587(24)00199-2. Epub 2024 Aug 16. PMID:
39159641.

4. Shigehara K, 1zumi K, Kadono Y, Mizokami
A. Testosterone and bone health in men: a narrative re-
view. J Clin Med. 2021 Feb 2;10(3):530.
doi:10.3390/jcm10030530. PMID: 33540526; PMCID:
PMC7867125.

5. Khosla S, Melton LJ 3rd, Riggs BL. Estrogens
and bone health in men. Calcif Tissue Int. 2001

Oct;69(4):189-192. do0i:10.1007/s00223-001-1044-8.
PMID: 11730247.

6. Huang X, Zhang Z, Zou L, Li W, He J. Asso-
ciation between androgen receptor gene alteration and
osteoporosis in Chinese Han elderly men. PeerJ. 2023
Feb 13;11:e14782. doi:10.7717/peerj.14782. PMID:
36815982; PMCID: PMC9933766.

7. Endocrine Society. Hypogonadism in men.
Endocrine  Society; 2026.  Available  from:
https://www.endocrine.org/patient-engagement/endo-
crine-library/hypogonadism

8. Snyder PJ, Bauer DC, Ellenberg SS, Cauley
JA, Buhr KA, Bhasin S, Miller MG, Khan NS, Li X,
Nissen SE. Testosterone treatment and fractures in men
with hypogonadism. N Engl J Med. 2024 Jan
18;390(3):203-211.  doi:10.1056/NEJM0a2308836.
PMID: 38231621.

9. Beaudart C, Demonceau C, Sabico S, Vero-
nese N, Cooper C, Harvey N, Fuggle N, Bruyére O,
Rizzoli R, Reginster JY. Efficacy of osteoporosis phar-
macological treatments in men: a systematic review
and meta-analysis. Aging Clin Exp Res. 2023
Sep;35(9):1789-1806. d0i:10.1007/s40520-023-
02478-9. PMID: 37400668; PMCID: PMC10460304.

10. Hsu SH, Chen LR, Chen KH. Primary osteo-
porosis induced by androgen and estrogen deficiency:
the molecular and cellular perspective on pathophysio-
logical mechanisms and treatments. Int J Mol Sci. 2024
Nov 12;25(22):12139. doi:10.3390/ijms252212139.
PMID: 39596206; PMCID: PMC11593909.

11. Fuggle NR, Beaudart C, Bruyére O, et al. Ev-
idence-based guideline for the management of osteopo-
rosis in men. Nat Rev Rheumatol. 2024 Apr;20(4):241—
251. d0i:10.1038/s41584-024-01094-9. PMID:
38485753.



https://www.endocrine.org/patient-engagement/endocrine-library/hypogonadism?utm_source=chatgpt.com
https://www.endocrine.org/patient-engagement/endocrine-library/hypogonadism?utm_source=chatgpt.com
https://www.endocrine.org/patient-engagement/endocrine-library/hypogonadism?utm_source=chatgpt.com
https://www.endocrine.org/patient-engagement/endocrine-library/hypogonadism?utm_source=chatgpt.com

30 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL #17 (282), 2026

YJIK 616.379-008.64-085.224:616.71-007.234
Mapuyk FOnin ®edopisna
Odoyenm xKageopu KuiHiuHOI iMyHONOTH,
anepaonocii ma eHOOKpUHoI02ii
Bykosuncwruii deparcasnuti meouunutl ynigepcumem
Yepnisyi, Yxpaina
Anopiiiuyk /lenuc Pomanosuu
doyenm xkagedpu nediampii ma MeOUUHOI 2eHemuKu
Bykosuncvruii deporcasruti meOuunutl ynigepcumem
Yepnisyi, Yxpaina
Jewumiun Temana bozoaniena
cmyoenmka 4-20 Kypcy
Bykosuncwruii deparcasruti meouunutl ynieepcumem
Yepuisyi, Yxpaina
https://doi.org/10.5281/zen0do.21129217

BIIJIUB CEMATJIYTUAY HA 3HUXKEHHSA PU3UKY NEPEJIOMIB Y ITAIIEHTIB 13 IYKPOBUM
JIABETOM 2 TUITY

Marchuk Yuliya Fedorivna

Assistant Professor of the Department of Clinical Immunology,
Allergology, and Endocrinology

Bukovinian State Medical University

Chernivtsi, Ukraine

Andriychuk Denys Romanovych

Assistant Professor of the Department of Pediatrics and Medical Genetics
Bukovinian State Medical University

Chernivtsi, Ukraine

Leshchyshyn Tetiana Bohdanivna

4th year student

Bukovinian State Medical University

Chernivtsi, Ukraine

THE EFFECT OF SEMAGLUTIDE ON REDUCING THE RISK OF FRACTURES IN PATIENTS
WITH TYPE 2 DIABETES

Anomauis.

Lykposuii diabem 2 muny (L[/[2) acoyitoemvcs 3 niosuweHUM pusuKoM nepeiomie ma nopyuleHHsM SIKOCmi
KICMKOB0I MKAHUHU HABIMb 3a HOPMALLHUX AO0 NIOBUUEHUX NOKAZHUKIE MIHEPATbHOI WITbHOCMI KICIKOBOI mKa-
nunu (MIIK). V cmammi y3azanvreno cydacui 0ani w000 6NU8Y A2OHICMA Peyenmopie 2oKa2oHON00ioH020
nenmuoy-1 (apl'TIII-1) cemaznymudy na xicmxosuii memabonizm ma pusuk nepenomie. Hasedeno pesynomamu
KAIHIYHUX OOCAIOIHCEHb | MemAananizia, Ki C8iOUaAmb NPo MONCIUBUL CRPUSTNIUBUL NIIUE CEMA2TYMUQY HA CIAH
KICMKOBOI MKAHUHU MA 3HUNCEHHS PUSUKY nepeiomie y nayieumis i3 L[/[2. Pozensanymo nomenyiuni mexanizmu
0ii’ npenapamy, 30Kkpema 6naU8 HA NPoYyecu pPemooento8anHs KiCMKU, CUCeMHe 3aNalenHs, 2NiKeMiuHUull KOH-
mpoib ma memaboaiuHi akmopu, Wo SUSHAYAIOMb SKICMb KICmK08ol mranunu. Ompumani 0ani ceiouams npo
OOYINbHICMb NOOANLUIO20 BUBYEHHS POJL cemaziymudy 6 npo@iraxmuyi Odiabemuunoi ocmeonamii ma on-
mumizayii mepanii nayieHmie i3 GUCOKUM PUSUKOM OCIMEONOPOMUUHUX NEPENOMISB.

Abstract.

Type 2 diabetes mellitus is associated with an increased risk of fractures and impaired bone quality even
when bone mineral density (BMD) levels are normal or elevated. This article summarizes current data on the
effects of the glucagon-like peptide-1 (GLP-1) receptor agonist semaglutide on bone metabolism and fracture risk.
The results of clinical trials and meta-analyses are presented, indicating a possible beneficial effect of semaglutide
on bone health and a reduction in fracture risk in patients with type 2 diabetes. The potential mechanisms of action
of the drug are discussed, including its effects on bone remodeling processes, systemic inflammation, glycemic
control, and metabolic factors that determine bone quality. The data obtained indicate the need for further study
of the role of semaglutide in the prevention of diabetic osteopathy and the optimization of therapy for patients at
high risk of osteoporotic fractures.

Knrouoei cnosa: yyxkposuii diabem 2 muny, cemaznymuo, d2oHICIMu peyenmopis 2okazoHonodiobHozo nen-
muoy-1, ocmeonopos, nepenomu, Kicmkosuti memadoonizm, diabemuyna ocmeonamis.

Key words: type 2 diabetes mellitus, semaglutide, glucagon-like peptide-1 receptor agonists, osteoporosis,
fractures, bone metabolism, diabetic osteopathy.



https://doi.org/10.5281/zenodo.21129217

«COLLOQUIUM=JOURNAL» #17 (282), 2026 J MEDICAL SCIENCES 31

Beryn. IykpoBuii giadet 2 THILY € OIHHM i3 Haii-
MOIIMPEHIMNX ~ XPOHIYHUX METa0OJNIYHUX  3aXBO-
PIOBaHb, OIIUPEHICTH SKOTO HEBIMHHO 3POCTAE B YCb-
oMy cBiTi. OkpiM n00Ope BiTOMHX MIiKpO- Ta MaKpoCy-
IUHHAX  YCKIAJAHEHb, Jejami  Oulblie  yBaru
npuniiseTbes BIumBy /12 Ha cTaH KiCTKOBOT TKAHUHU
Ta PU3UK PO3BUTKY mepeiomiB. CydacHi TOCIIPKEHHS
CBiUaTh, IO marienTy 3 [[J[2 MaroTh migBUICHUA pH-
3MK HU3bKOCHEPIreTUYHUX HEPEJIOMIB, HE3BAKAIOUH Ha
T€, 10 MOKAa3HMKH MiHEpaJbHOI IIIJIBHOCTI KICTKOBOI
TKaHWHH 9aCTO 3aJIMIIAIOTHECS B MEXaxX HOPMHU abo Te-
peBuIIyroTs i [1].

Takuii (eHOMEH TOSCHIOETHCS TOTiPIICHHIM
SKOCTI KICTKOBOi TKaHWHH, IO BKJIIOYAE MOPYUICHHS
MIKpPOapXiTEeKTOHIKH, 3MiHy BIIACTHBOCTEH KOJIareHO-
BOTO MATPHKCY Ta 3HIDKEHHS MEXaHIYHOi MIITHOCTI
KICTKH. BaxiamBy poib y muX mpomecax BiIirpaioTh
XpOHIYHA TilepriiikeMis, HAKOMMYESHHS KIHIIEBUX MPO-
nykTiB rmikyBanHs (advanced glycation end products,
AGES), oxcumaTuBHHIA CTPEC i CHCTEMHE HU3bKOIHTEH-
cuBHe 3anajieHHs [2]. CykymHicTh 3a3HaYEHHX 3MiH
dbopMye Tak 3BaHy Mia0CTHYHY OCTEOIATIIO, sKa
POBIIISIAETECS SIK OKPEMUI KOMIIOHEHT YpaXKCHHS
ONOPHO-PYXOBOTro anapaty npu LIJ12.

[TutaHHA BIUIMBY IyKPO3HIKYBAJIBHOI Teparii Ha
KiCTKOBHM MeTa0OJIi3M 3aJMIIAE€ThCS aKTYaJIbHUM,
OCKITBKM ~ OKpeMi TpYyImu TpenapaTiB  MOXYTbh
3MIHIOBAaTH MPOLIECH PEMOJICTIOBAHHS KICTKOBOI TKa-
HUHHA. 30KpeMa, 3aCTOCYBaHHS Tia30JiIUHIIOHIB
ACOIIIOETHCS 31 30UTBIICHHSAM PU3UKY HEPEIOMIB, IO
o0Mexye iX BUKOPHCTaHHS B MALIEHTIB 13 CyMyTHIM
0CTEONopo30M abo BUCOKOK HMOBIPHICTIO MajiHb. Y
3B’513KY 3 LIMM OCOOJIMBHI IHTEpEC BUKIMKAIOTh Npera-
paru, 31aTHi 3a0e3neuyBaTy epeKTUBHUI TIIIKeMIYHHN
KOHTpPOJIb 0€3 HEraTHBHOTO BIUIMBY Ha KiCTKOBY TKa-
HUHY.

CemarmyTH — IpEeACTaBHUK KJlacy aroHICTiB pe-
[ENTOPIiB TIIFOKarOHOMOAIOHOTO TmenTuny-1, edek-
TUBHICTh SKOTO JOBEJCHA OO0 KOHTPOIIO TIIKEMil,
3HW)KEHHS MacH Tijla Ta 3MEHIIEHHS CepLEeBO-CYIUH-
HOro pu3uky. OCTaHHI eKCIIEPUMEHTAIbHI Ta KITiHIYHI
JOCJIKCHHST CBiqYaTh PO MOJJIMBUN BIUIMB Ce-
MariyTuay Ha TPOLECH PEMOJIENIOBAHHS KiCTKOBOT
TKaHMHH Ta pU3UK nepenomis. Lle oOymoBitoe HE0O-
XIIHICTh y3arajbHEHHS! HasBHHUX JIAHHUX IIOJO MOTEH-
HiifHOi poni mpenapaty y npodimaktumi xiadbeTuyHol
ocreonarii Ta 30epeXeHH] CTPYKTYpHO-(QYHKIIOHAb-
HOTO CTaHy CKeJieTa B marieHTiB i3 LIJ12.

OcnoBHa 4yactuHa. KicTkoBa TKaHWHa mepely-
BAa€ y CTaHi MOCTIHHOTO PEMOJIEITIOBaHHS, SIKe 3a0e31e-
gyeThesi OajJaHCOM MK AaKTHBHICTIO OCTEO0JIACTiB,
BINOBiZaNbHUX 32 (POpPMyBaHHS HOBOI KICTKH, Ta
OCTEOKJIACTiB, SIKi 3MiMCHIOIOTH 11 pe3opobuito. IIpu
IyKpoBOMY AiabeTi 2 Tumy neil 0amaHC MOPYIIYETHCS
BHACJIIIOK XpOHIYHOI TinepriikeMii, HAKOTTUICHHS KiH-
1eBUX NpoaykriB riaikyBaHHsA (AGEs), okcumaTuBHOTO
CTpecy Ta CUCTeMHOro 3anajieHHs [1,2].

OmHNM 13 HaWBaXIMBIMIKMX peEryysTopiB ¢dop-
MYBaHHS KICTKOBOI TKaHWHHM € CUTHAJbHUH IILIAX
Wnt/B-catenin. YV HopManbHHX yMOBaxX aKTHBALis
bOT0 ULUIIXY CTUMYJIOE JH(PEPEHLIIOBAaHHS Me-
3eHXIMaJIbHUX CTOBOYPOBMX KIIITHH Yy 3piji ocTeoOna-

CTH Ta TTOCUIIIOE CHHTE3 KOMIIOHEHTIB KiCTKOBOTO MaT-
pUKCy, Hacamriepea konareny | Tamy. 3a ymoB [1/]2 ak-
TUBHICTF Wnt/B-catenin IPUTHIYYETHCA i BIUTHBOM
rimepriikeMii Ta 3amalbHUX LOUTOKIHIB, IO TPH3BO-
JUTH JT0 3HIDKEHHS 0CTe00IacTOreHe3y 1 CHOBITbHEHHS
YTBOPEHHS HOBOI KICTKOBOT TKaHHMHH [3].

ExcriepuMeHTanbHI JOCTIKEHHS 1TOKa3ajH, IO
aronictu penenropi ['TII1-1 3xaTHi mocwmoBaTH ax-
THBHICTh CHTHaJbHOTO HULIXy Wnt/B-catenin, cripu-
SIFOYM TTIIBUIIEHHIO eKCTIpecii OCTEOreHHUX (haKTopiB
RUNX2, ocTeokanpuuHy Ta JykHOI pocdarasn. Y pe-
3yNbTaTi MOKPAIIyIOThCA TporecH (GpopMyBaHHS KiCT-
KOBOI TKaHWHH Ta MIATPUMYETbCA il CTPYKTypHa
HiTICHICTB [4].

He MeHII BayKITMBHUM € BIUIMB CEMarIyTHUIy HA CH-
cremy RANK/RANKL/OPG, stka KOHTPOITIOE IPOIIECH
KicTKOBOT pe3opOuii. Y ¢i3ioiorivHuX yMoBax ocTeo0-
JIACTH TIPOAYKYIOTh JIraHj pelenTopa akTHBaTOpa
snepHoro  ¢daktopa «kamma-B  (RANKL), sxwuit
3B’s13yeThes 3 perentopamu RANK Ha nmoBepxHi none-
PEIHMKIB OCTEOKJACTIB 1 CTUMYINIOE iX NO3piBaHHS.
OpHovyacHOo cuHTE3yeThes octeonporerepun (OPG),
o0 BHKOHYE poiib mpupomHoro inribitopa RANKL.
CmissinHomenas Mixk RANKL ta OPG BusHauae iH-
TEHCHUBHICTB pe30pOii KicTKOBOI TKaHUHU [5].

Jns manienris i3 [/I2 xapakTepHUM € 3MilCHHS
piBHOBarm B Oik mimBuimeHHs excmpecii RANKL rta
sHmkeHHs npoayknii OPG, mo chnpusie axkTuBarii
octeoknactiB. /[laHi eKCIEpUMEHTaJIbHUX MOJeNei
CBi4aTh, 110 Teparis aronictamu peuenrtopis ['TIIT-1
Moxke 30utbinyBat crhiBBigHomieHHs OPG/RANKL,
THM CaMUM IMPUTHIYYIOUM HAJAMIpHY pe3opOLilo KicT-
KOBOT TKaHWHM Ta CIPHSIOYN 30EPEKEHHIO KiCTKOBOT
macu [4,5].

[HKpeTHHOBI TOPMOHHM, 30KpeMa TIJFOKAaroHo-
moniouuit menrtua-1 (CIII1-1), 6epyTs yyacTp He JuiIe
y peryIsmii BYrJIeBOJHOTO OOMiHY, aje i BIUTMBAIOTH
Ha (pYHKI[IOHYBaHHS KiCTKOBOI TKaHWHH. Pe3ymbTaTu
eKCIIEPUMEHTAIbHAX JIOCHI/PKEHb CBiAYaTh MpO Ha-
sBHicTh penentopiB ['TIT-1 y kiriTMHAX KICTKOBOT TKa-
HUHU Ta iX y4acTh y peryJsuii IpoLeciB peMOJIeIo-
BaHHA [5].

AxtuBaliis curHanbHoro kackamy ['TITI-1 mosxke
CTHMYJITIOBATH mpostidepartito Ta aud)epeHIriariio ocre-
o0JlacTiB, MOCWIIIOBaTH CHHTE3 KojiareHy | Tumy Ta
MiBHUIYBaTH EKCIIPECi0 TEHIiB, BiIMOBIJAIFHUX 3a
(opMyBaHHS KICTKOBOTO Martpukcy. OpHOYacHO Bij-
3HAYAETHCS IPUTHIUYCHHS aKTUBHOCTI OCTEOKJIACTIB de-
pe3 Mmomudikaniro cucremu RANKL/OPG, mo crpusie
3MEHIIICHHIO pe30pO1ii KiCTKOBOI TKaHHUHH [5,6].

Kpim mpsimoro BIUIMBY Ha KIIITHHH CKeJeTa,
aromictu peuentopie I'TIII-1 uwuHATE HempsMmi
OCTEOIIPOTEKTHBHI €(PEeKTH NIIIXOM MOKPaleHHS
TJIIKEMIYHOTO KOHTPOJIO, 3MEHIIEHHS CHCTEMHOTO 3a-
TaJIeHHs1, 3HKEHHsI OKCHJATUBHOTO CTPECy Ta MOKpa-
MIEHHS METa0OoJIITHOTO TPODITIO NMaIlieHTiB [6].

CeMarnyTui € OJHUM i3 HaHOUIbII BUBYCHUX
IIPEICTaBHUKIB Kiacy aroHicrtiB peuenrtopis I'TITI-1.
Moro edeKxTHBHICTh 100 KOHTPOIO IIKEMii, 3HH-
JKEHHsI MacH TiJla Ta CepLEBO-CYIMHHOI NPO]ITaKTHKH
Oylla TpojeMOHCTpOBaHa y cepii JOCHiJUKEHb
SUSTAIN rta SELECT [7,8].
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B octanHi poku 3pocTae iHTEpec 10 BUBUYCHHS
BITUBY TIperiapatry Ha CTaH KiCTKOBOI TKaHWUHH. Y HO-
KIIHIYHUX TOCTIDKCHHSAX Oyllo TOKa3aHO, IO ce-
MAariayTHI MOXKE CIPHITH aKTHBaIii ocTeobiacTore-
He3y 4Yepe3 CTUMYJLIIII0 CHTHAIBFHOTO NUIixy Wnt/B-
catenin Ta MiJBHIIEHHS eKCIpecii GakTopiB, 3amyue-
HUX 710 (OpMyBaHHS HOBOT KiCTKH [5].

Tako BCTaHOBJIEHO, IO TOKPAIIEHHS! KOHTPOJIIO
IiKeMii Ha TJI Tepamii CeMariyTHIOM CYyIpPOBOJI-
JKYEThCSI 3MeHIIeHHsIM yTBopeHHsT AGEs Ta 3HMKeH-
HSM DIiBHA TIPO3aNaNbHUX MEIIaTopiB, SKi HETATHBHO
BIUIMBAIOTh HAa PEMOJIENIIOBAHHSA KICTKOBOI TKaHWHH
[1,5].

OxpiM BIJIUBY Ha KIITHHH KICTKOBOI TKaHWHH,
Ba)KJIMBE 3HAUCHHS MAa€ 3aTHICTh CEMaryyTHUAY YCYy-
BaTH MeTabouivHi (pakTopH, AKi JIe)KaTh B OCHOBI PO-
3BHUTKY A1a0€THYHOT OCTEOIaTii.

TpuBana rinepriikeMiss IPU3BOJUTH A0 HAKOIIH-
yeHHs AGEs y kxoiareHoBoMy MaTpHKCi KICTKH. Y TBO-
PCHHSL OJATKOBUX MOIICPEUYHUX 3B’SI3KIB MIX BOJIOK-
HaMHU KOJIareHy 3MEHIIYE €JIACTUYHICTh KICTKH Ta
migBuIIye i1 JaMKicTh HaBiTh 3a HOpManbHOI MIIK.
Came ToMy y manieHTiB i3 L[JI2 pu3uk nepenomiB Moxe
OyTH MiJBUIIECHIM 32 BiICYTHOCTI IEHCUTOMETPUIHHUX
03HaK octeonopo3sy [1].

CemaryTun 3a0e3nedye CTifike 3HWKEHHS PiBHS
TJIIKOBAaHOTO TEMOTJIO0IHY Ta IOKpallye MOKa3HUKU
noboBoro miikemiynoro mpodimro. Lle cymposoa-
KyeTbesl 3MeHIIeHHsM yTBopeHHA AGEs Ta mocnab-
JICHHSM 1X HETaTUBHOTI'O BIIMBY Ha KOJIAr€HOBUM Kap-
kac Kictku. OJHOYACHO CIIOCTEPIraeThesl 3HMKECHHS
KOHIEHTpALI} ITpo3anajbHUX IUTOKIHIB, 30KpemMa iH-
TepIelikiny-6 Ta Gakropa HEKpO3y IMyXJIHHH 0, sKi Oe-
PYTh y4acTh B aKTHBAIlil OCTEOKIACTIB Ta IPOTPECcy-
BaHHI KiCTKOBO1 pe3oporii [6].

JlonaTKOBUM MeEXaHi3MOM MoXe OyTH ITOKpa-
MICHHS MIKPOUUPKYIALIi Ta (QYHKINT eHJOTeNiro.
Bimomo, mo mikpoanrionatist mpu [/12 nmoripmrye kpo-
BOIIOCTaYaHHS KICTKOBOI TKAaHWHHM, IO HEraTHBHO
BIUIMBA€ Ha MPOLIECH PEMOJICIIIOBAHHS Ta pernaparii.
[MokpareHHst MeTaboIiYHOTO KOHTPOJIIO Ha TIIi Teparii
CeMarjyTHJOM MOTEHLIHHO cHpusie HopMati3auii 11X
nporiecis [7].

BrumB cemariiyTuy Ha KiCTKOBY TKaHHHY B YMO-
BaX 3HMKEHHS MacH TiJia € IPEIMETOM aKTHBHOTO BHB-
yeHHs. TpaauuiifHO BTpaTa MacH Tijla pO3IIIAAETHCS
K (aKTOp PU3MKY 3HIKEHHS MiHEpalbHOI MIIJIBHOCTI
KICTKOBOI TKaHMHHU Ta PO3BHUTKY OCTEOINOPO3y dYepes3
3MEHIIECHHS] MEXaHIYHOTO HaBaHTAXXCHHS Ha CKEJeT i
MOCHJICHHSI ITPOIIECiB KiCTKOBOT pe30poiii.

BomHouac pesynpTaT Cy4acHHX KIIHIYHHX J10-
CIIIJUKEHB CBIIYaTh, [0 3HMKEHHS MacH Tijla Ha TJIi Te-
parmii ceMaryTHAOM He CYIIPOBOIKYETHCS IPOMOPIIi-
HUM 301JIbIIEHHSIM YacTOTH MepenoMiB. JlaHi okpemux
MeTaaHali3iB BKa3ylOTh Ha MOJJINBE 3HIDKCHHS pH-
3UKY HIEpEJIOMIB y MAIli€HTIB, SKi OTPUMYIOTh arOHICTH
peuentopis ['TITT-1 [8,9].

OnmHMM 13 MOXXJIMBHUX IOSICHEHb € BIUIMB Ipera-
pary Ha IpOLECH PEMOAEITIOBAHHS KICTKOBOI TKAaHUHH,
10 MOXXE YaCTKOBO KOMIICHCYBaTH HACIHIJAKH 3MEH-
IIEHHS MEXaHIYHOro HaBaHTaxeHHs. Kpim Toro, 3HH-
JKEHHSI MacH TiJIa aCOLIIOETHCS 3 HOKPAIIEHHAM PYXJIIH-

BOCTI TAIli€HTIB, 3MEHIICHHSAM HaBaHTKCHHS Ha CY-
71001 HIDKHIX KIHI[IBOK Ta MOTEHIIWHUM 3HIKEHHSIM
pusuky nmaxgiss [10].

Jami kniiuaux gocmimkens cepiiit SUSTAIN Ta
SELECT nokasanm, oo He3Ba)Karouu Ha CYTTEBE 3HU-
XKeHHs Macu Tina (y cepemHboMy Ha 10-15 % Bifg
BUXIZIHOT), y NALi€HTIB HE CIIOCTEpirajiocs KIIHIYHO
3HAYYLIOr0 3MEHIIEHHS! MiHepaJIbHOT HIITBHOCTI KiCT-
KOBOI TKQaHWHM B AUISHI HIMAKKA CTETHOBOI KICTKH Ta
MOTEPEKOBOTO Biainy xpeoTa [8].

OTpuMaHi pe3yNbTaTH Y3TOUKYIOTHCS 3 TaHHUMHA
1070 0i0XiMIYHUX MapKepiB KiCTKOBOTO METabO0Mi3My.
[Ipu 3HIKEHHI MacH Tija BHACTIIOK OOMEXEHHS Ka-
JopifiHOCTI XapuyBaHHA a0o mmiciga OapiaTpHuHUX
BTPYYaHb 3a3BUYAll Bi/3HAYAETHCS IiBUIICHHS PiBHS
C-xinneBoro Tenmonentuay kojareHy I tumy (CTX),
[0 CBiYUTH MPO AKTHBAIIIO KICTKOBOI pe3opoOuii. Y
TALI€HTIB, SKi OTPUMYBAJIM ceMarnyTun, piBenb CTX
3aJIMIIABCS BIAHOCHO CTaOUIBHUM, a B OKPEMHUX JO-
CII/DKCHHSX PEECTPYBAJIOCS IOMIpHE ITiJBHILIEHHS
MapKepiB KICTKOYTBOpPEHHs, 30Kpema N-KiHIIEBOTO
nponentuny npokxonareny I tumy (PINP) ta ocreo-
KanpLuHy [9].

Kpim TOTrO0, pe3ynpratu KIiHIYHUX CIOCTEPEKCHB
CBiT4aTh, 10 TEpaIis CeMarIyTHIOM acOLIIOETHCS TIe-
PEeBaXHO 3i 3MECHIICHHSAM BiCHIEPaJIbHOI Ta EKTOMIYHOI
JKIPOBOI TKAaHWHH TPU BiIHOCHOMY 30epexeHHi 0e3-
xupoBoi Macu Tima (lean mass) [10]. 36epexeHHs
M’SI30BOI MacH Ma€ BaKJIUBE 3HAUCHHS JJIS MiITpHU-
MaHHS (QyHKLIOHANBHOI B3aeMOJIl MK M’S30BOIO Ta
KICTKOBOIO TKaHHHAMHU, 110 3a0e3Meuye HeoOXiTHe Me-
XaHIYHEe HABAHTAXKCHHS HA KICTKY Ta PETYJIAIIIO MPO-
1eciB peMoieoBanHsI. JIo MexaHi3MiB Takol B3aeMO/Ii1
HAJICXKHTH JIisl MiOKiHIB 1 ()aKTOPIiB pOCTy, 30KpeMa iH-
cyninonofioHoro dakropa pocry-1 (IGF-1) Ta inrep-
neiikiny-15 (IL-15), sixi 6epyTh y4acTh y miaTpuMaHHi
CTPYKTYPH KiCTKOBOTO MaTpukcy [11].

TaxkuMm YMHOM, HasIBHI KJIIHIYHI 1aHi CB1I4YaTh, 110
3HIDKCHHSI MacH TiJla Ha TJIi Teparii ceMariIyTHIOM He
CYIPOBOJIKYETHCSI BUPAKEHUM HETaTHBHUM BILTMBOM
HA CTaH KiCTKOBOT TKaHWHU. 1le MoXke OyTH MOB’s3aHO
3 MO€JHAHHSAM 3MIH y Ipolecax KiCTKOBOTO peMoje-
JIIOBaHHS, 30€peXeHHAM M’ sI30BOT MacH Ta MOKPAaIeH-
HSIM (YHKLIOHAJIBHOTO cTaHy mauieHTiB. [Ipore mms
OCTaTOYHOTO BHM3HAYEHHS JIOBIOCTPOKOBOT'O BILIMBY
CeMarIyTHy Ha KiCTKOBHI MeTaboIi3M HeO0OXiTHI 1Mo~
JAJIbIII JTOCIIIKEHHS.

BucnoBkn.  Ilykposumii  miaber 2  THmy
ACOIIIIOETHCS 3 TOPYIICHHSM SIKOCTI KICTKOBOI TKaHWHH
Ta MIJBUIICHUM PU3UKOM IIEPENIOMIB, IO HE 3aBXKIU
Bi100pakaeThCs MOKa3HUKAMU MiHEPaTbHOT IIITHHOCTI
KiCTKOBO{ TKaHHHH.

HasBHi exciepuMeHTaNBHI Ta KIIiHIYHI JaHi CBif-
YaTh MPO TMOTEHIIHHO CHPUSTIUBUN BIUIMB CEMariy-
TUAY Ha KICTKOBUH MeTabomnisM. IMOBipHUMHU Me-
XaHI3MaMH TaKor'0 BIUIMBY € MOIU]IKaIis mporeciB
PEMOJICIIIOBaHHS KICTKOBOI TKaHWHH, ITOKpAIEHHS
TJIIKEMIYHOTO KOHTPOJIIO, 3MEHIIEHHS! CHCTEMHOTO 3a-
TIAJICHHS] T4 3HW)KEHHS HAaKONMMYEHHS KIHIEBHX MpO-
JYKTIB TIIKyBaHHS.

Pesynbratu cy4acHMX MeTaaHali3iB 1 JOCIIIKECHb
peanbHOi KIIHIYHOI TPaKTUKW CBiI4aTh IpoO  Bij-
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CYTHICTh HETATHBHOTO BIUIMBY CEMarylyTHIy Ha KiCT-
KOBY TKaHWHY Ta MOJKJIMBE 3HID)KEHHS PU3HUKY IEpe-
noMiB y mamiedtiB i3 L[JI2. OmHak A OCTaTOYHOTO
MATBEPIKCHHS OCTEONPOTEKTUBHUX BIACTUBOCTEH
mpenapaTy HeoOXimHI BelIHWKI TPOCIEKTHBHI HO-
CJIiJPKEHHS 3 OI[IHKOO BIUIMBY TPUBAJIOCTI Tepartii, 10-
303IE)KHUX e(EeKTiB, 3MiH MIKPOAPXITEKTYpHU KiCTKO-
BOI TKAHMHHU 3a JaHUMHN ,Z[eHCI/ITOMeTpi'I., a TaKOX pe-
JILHOT 4YaCTOTH OCTEONOPOTHYHUX NEPETIOMIB Y PI3HUX
KOropTax Mali€HTIB.
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FUNCTIONAL HYPOTHALAMIC AMENORRHEA AS A MANIFESTATION OF
NEUROENDOCRINE ADAPTATION TO STRESS AND ENERGY DEFICIT

Anomauis.

Y pobomi pozenanymo cyuacni ysaenenns npo yHKYIOHAIbHY SINOMANAMIYHY AMEHOPEN) 5K HeUpPOeHOOKPUH-
HULL CUHOPOM, U0 BUHUKAE BHACAIOOK XPOHIYHO20 NCUXOEMOYIIHO20 CIpecy, HAOMIPHUX QI3UYHUX HABAHMAICEHD
abo mpusanoeo enepeemuyno2o de@iyumy. YzazaipHeHo cy4achi 0aui wo0o poii 2Inomanamo-2inoQizapro-sacu-
HuK060i oci, KNDy-Hetiponis, ienmuny, iHcyniny ma KOpmu3ony 8 namozenesi 3axeopiosantsi. Bucgimneno oco6-
JIUBOCMI 20PMOHANLHOL OIAZHOCIUKYU MA Oughepenyiinol 0lacHOCMUKY i3 CUHOPOMOM NONIKICMO3HUX SE€YHUKIS.
Oxkpemy yeazy npuoiieHo CUCMeMHUM HACAIOKAM MPUBALoi 2inoecmpozenii, 30Kpema nopyuleHHo MiHepatbHoi
WinbHOCMI KICIMKOBOI MKAHUNHI A PUSUKY PO3GUMKY 0cmeoneHii i ocmeonopo3y. Haeedeno cyuacui nioxoou 0o
JIKYBANHS, CHPAMOBAHI HA BIOHOBNIEHHS eHEPEeMUYUHO20 DANAHCY, HOPMATI3AYII0 HelPOEeHOOKPUHHOT pecyaayii ma
npo@inaKxmuxy 6i00aieHux yCKiaoHeHb.

Abstract.

This paper examines current understanding of functional hypothalamic amenorrhea as a neuroendocrine
syndrome resulting from chronic psychoemotional stress, excessive physical exertion, or prolonged energy deficit.
The paper summarizes current data on the role of the hypothalamic-pituitary-ovarian axis, KNDy neurons, leptin,
insulin, and cortisol in the pathogenesis of the disease. It highlights the characteristics of hormonal diagnosis and
differential diagnosis with polycystic ovary syndrome. Special attention is given to the systemic consequences of
prolonged hypoestrogenism, particularly impaired bone mineral density and the risk of developing osteopenia and
osteoporosis. Current treatment approaches aimed at restoring energy balance, normalizing neuroendocrine reg-
ulation, and preventing long-term complications are presented.

Knwouosi  cnoea:  ¢gynxyionaneha — cinomanamiyna — ameHopes,  HeUPOEHOOKPUHHA — OUCHYHKYIs,
einoecmpocenis, KNDy-neiporu, renmuH, Kopmu3soJ, 2in020HadomponHull 2in020HaA0U3M, 0Cmeonopos.

Key words: functional hypothalamic amenorrhea, neuroendocrine dysfunction, hypoestrogenism, KNDy neu-
rons, leptin, cortisol, hypogonadotropic hypogonadism.
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Beryn. ®yHKIioHaNBHA TiOTAIaMiYHA aMeHOpest
(PT'A) € onHI€EIO 3 HAUTIOMUPEHIIINX PUIUH BTOPUH-
HOI aMeHopel y KIHOK penpoAyKTHBHOTO BiKy Ta CTa-
HOBUTH 1O 35% 1ii BumaakiB. Ha BigmiHy Bimg op-
TaHIYHUX ypakeHb TinoTaramo-TinodizapHoi cucTeMH,
OI'A po3BuBaeThCS SIK aJanTUBHA BIANOBIIL Op-
raHi3My Ha XpOHIYHMH NCHXOEMOUIWHHH CTpec,
HaaMipHi (i3u4HI HaBaHTa)KeHHs a00 TPUBAIIMIA eHep-
reTuuHui Aedinur. Y cydyacHMX yMOBax ITOIIMPEHHS
IHTEHCHBHUX CIIOPTHBHUX TPEHYBaHb, Xap4OBHX OOMe-
JKEHb Ta BHCOKOTO PIBHSA CTPECOBOTO HAaBAHTAKCHHS
YacToTa IHOTO CTAHY Ma€ TEHCHITIIO 0 3pocTanHs [1].

B ocHOBi po3utky @I'A mexuth MOpPYyHIICHHS
HEHPOCHIOKPHHHOL perynsmii rinoTanamo-
rino¢izapHO-s€IHUKOBO] OCi. 3HIKEHHS MyIbCaTUBHOI
CeKpelii TOHAJOTPOIIH-PIITI3HHT-TOPMOHY TIPH3BO-
JUTh JI0 PO3BUTKY TilMOTOHAZOTPOITHOTO Tilloro-
HAJIU3MY Ta TiMoeCcTPOreHii. BaxxiuBy poJb y IUX mpo-
1ecax BiJirpaloTh CUIHAIN €HEPTeTHYHOT0 00OMIHY, 30-
KpeMma JICNTHH Ta IHCYJiH, a TaKOX aKTUBAIlisd
rinoranamo-rinoQizapHo-HaJHUPHUKOBOI OC1 3 MiJBH-
IIEHHAM piBHsI KOpTH301y. OCTaHHIMU poKaMu 0co0-
JUBY YyBary MAOCIHITHHKIB TpuBeprae ponb KNDy-
HEHpOHIB K IEHTPANBbHOI JaHKWA iHTerpamii mera-
OoJIIYHMX, TOPMOHAIBHUX Ta PENPOSYKTHBHHUX CHI-
HauiB [2].

Kniniune 3nauenns OI'A He 0OMEXYeEThCS JTHIIIS
MOPYIIEHHSIM MEHCTPYalbHOI Ta pPENpOAYKTUBHOI
¢ynkuii. TpuBana rinoecTporeHis aCOLIIOETHCS 31 3HU-
JKCHHSAM MIHEpabHOI IIIJIBHOCTI KiCTKOBOI TKaHUHH,
MIBUILIEHUM PU3UKOM OCTEOIEHII Ta 0CTeonopo3y, a
TaKOX HU3KOK MeTaboJIiuHUX MopyuieHb. BoxHouac
JIIarHOCTHKA 3aXBOPIOBAHHS HEPIIKO YCKJIATHIOETHCS
MOIIOHICTIO OKPEMUX KITiHIKO-JIA00OPaTOPHUX MPOSIBIB
JI0 CHHIPOMY TOTIKICTO3HUX SE€YHUKIB, [0 MOXKE MPH-
3BOJIUTH JI0 IOMHJIOK y BEJICHHI MAI[IEHTOK.

VY 3B’3KYy 3 MM aKTyaJIbHUM € y3arajJbHEeHHS Cy-
YacHHUX JIaHWX L1010 HEHPOEHIOKPHMHHUX MEXaHi3MiB
PO3BHUTKY (YHKIIOHATHHOI TIIOTaIaMigyHOI aMeHOpei,
ii AiarHOCTUYHUX KPHUTEPIIB, CHCTEMHUX HACIHIAKIB Ta
CyYacHHX IiIXO/IB 10 JIKYBaHHS.

OcHoBHuii TekceT. @DyHKIIOHaNbHA TinmoTa-
namiuHa ameHopes (PI'A) € xIaCHUHUM TNPHUKIAAOM
a/IalITUBHOTO HEHPOEHIOKPUHHOTO CHHAPOMY, 1110 BH-
HUKA€ y BIANOBIIb HAa XPOHIYHUI MCHXOEMOIIHHUI
cTpec, HaaMIpHI (Pi3WYHI HAaBaHTa)KEHHS a00 TPUBANINI
eHepreTnuHui nedinut. LleHTpaabpHOI0 JTaHKOO 1aTo-
TeHe3y € MIPUTHIYEHHS MyJIbCAaTUBHOI CeKpeLil roHa10-
TpomiH-puii3uHr-ropmony (I'aPI’) y rimoranamyci, mo
MPU3BOJMTS /10 PO3BHUTKY I'IIOTOHAI0TPOITHOTO T'iIIOro-
Hajumy [3].

KitouoBy pons y perymsmii penpoayKTHBHOI
¢yskuii Bigirparore KNDy-HelpoHH, SKi IHTETPYIOTh
CHTHAJHM NP0 EHEepreTHYHWH CTaH OpraHizMy depes
JIeNTHH, 1HCYNIH Ta iHmi MeTtabomivHi (axropu. Ilpn
nedinuti eneprii abo TpUBaJIOMy CTpeci 3HMXKYETHCS
KOHLICHTpAIisl JIEITHHY Ta IHCYJiHY, TOAI SIK aKTHB-
HICTH TinoTajgaMo-TinodizapHo-HaHUPHUKOBOI OCi
3pOCTaE i3 PO3BUTKOM TinepkopTu3onemii. CyKynHicTh
UX 3MiH npurHiuye aktuBHicte KNDy-HeipoHiB Ta
cekpenito 'HPI’, 1m0 CympoBOJDKY€TbCS 3HIKEHHSIM
piBHiB JtoTeinizytouoro ropmony (JII'), ponikynoctu-
mysorodoro ropmony (®CI) ta ectpaniony [4].

Tl'opmonansHMit podine narienrok i3 ®I'A xa-
PaKTEpU3YETHCS HU3BKUMHU a00 HU3bKO-HOPMAaJIbHIMHU
xoHneHtpamismu JII' i @CT, BupaxeHor TinoecTpo-
TCeHI€I0, 3HIKCHUMH DPIBHAMH JICITHHY, IHCYJIHY Ta
TPUHOATHPOHIHY. BaknmBoio ocobimBicTIO € Bia-
CYTHICTb 010XiIMIYHOTO TilepaHIpOreHi3My, 1110 J03BO-
JISI€ IPOBOANTH JU(epeHLIHHY A1arHOCTHKY i3 CHHIPO-
MoM nostikicro3uux seunukiB (CITK). Ha Biaminy Bing
CIIKS, ns ®T'A xapaktepHi HOpMaibHa a0 ITiIBU-
IIeHa YyTIMBICTh JIO 1HCYJIHY, BIJICYTHICTb 1HCYNIHO-
pe3ucTeHTHOCTI Ta 3HIKeHui iHnekc HOMA [5].

Oco06mmBe KITiHIYHE 3HAYCHHS Ma€ TPHUBaja TiIlo-
ecTporeHis. EcTporeHn € KIIO9OBHMH PETryJISTOPaMH
peMoemoBaHHs KiCTKOBOT TKAaHWHH, TOMY iX Je(iluT
CYIIPOBOJIKYETHCS aKTHBAIII€I0 KICTKOBOI pe3oporii Ta
MOCTYTIOBUM 3HIDKEHHSIM MiHEpalbHOI MIUTBHOCTI
KIiCTOK. Y MOJIOZIOMY Billi I1€ CTAHOBUTH OCOOJIMBY He-
0e3MeKy uepe3 pU3HK HEJOCSTHEHHS MIKOBOT KICTKOBOT
MacH Ta popMyBaHHSI paHHBOI OCTEOIIEHIT YH OCTEOIO-
posy [6].

CyuacHi niaxoau no jikyBanus ®I'A 0azyroTbces
HacamIepe]] Ha YCYHeHHI PUYUH HeWPOCHIOKPUHHOT
mucperynsmii. [IpoBigHe 3HAYCHHS Ma€ BiTHOBJICHHS
CHEepreTUYHOro OaJaHCy MHUIIXOM KOpeKIil Xapdy-
BaHHS, ONTHMi3amii (Qi3MYHUX HABAaHTAXKCHb Ta 3HH-
JKCHHsI piBHA cTpecy. [loBeneHo, 1Mo HopMali3aris
CHEepreTUYHOI JOCTYIHOCTI CIIPHSE BiJHOBJIECHHIO
nynscatuBHOi cekperii ['HPT' Ta  ¢isionoriunoi
¢byHKLIT TinoranaMo-rinodizapHo-s€YHUKOBOI oci. 3a
HasIBHOCTI TPUBAJIOI T'IIOECTPOTEHIT Ta 3HW)KEHHS MiHe-
paNbHOT LIIIBHOCTI KICTKOBOI TKAHUHHM MOXKE PO3IJIs-
Jatucs Tpu3HadeHHs (i3ioJoriyHol 3aMicHOT ropmMo-
HaJlbHOT Tepamii TpaHCAepMAaJbHUM €CTPaIioioM Yy
MTOETHAHHI 3 MiKpPOHI30BaHUM IIporecTepoHoM [ 1,7].

Takum gnHOM, OT'A CcItif po3riIsaaTH HE JIHIIE K
MIOPYIICHHS! MEHCTpYyatbHOI PyHKIIi, a IK CHCTeMHUI
HEWPOCHIOKPUHHUN CHHIPOM, IO BifoOpakae ajar-
TaIlf0 OPTaHi3My 10 HECTIPUSTIMBIX METa0O0IIYHHUX Ta
cTpecoBHX BIUIMBIB. CBO€yacHa AiarHOCTHKA Ta KO-
PeKllis eHJIOKPUHHUX MOPYIIEHb € HEOOXITHOK yMO-
BOIO MPOQIJIAKTUKHU JOBIOCTPOKOBUX PEIPOYKTUBHUX
1 METaOOIYHHUX YCKIIaTHEHb.

BucHoBkH. Byno po3risHyTO CydacHi ysBJICHHS
npo (QYHKIIOHANBHY TiNOTaJaMidHy aMeHOpPEe SK
MyJbTH()aKTOPHUIT HEWPOCHIOKPUHHUN CHHIPOM, 110
BUHHMKAE BHACIIIOK XPOHIYHOTO CTpecy, HaJMIpHHX
(I3NYHNX HaBaHTaKEHb Ta €HEPreTUYHOro nedimury.
VY3araipHeHO  JlaHi OO0  poyli  rirmoTanamo-
rinodizapHo-seunnkoBoi oci, KNDy-HelpoHis, Jemn-
THHY, IHCYJIHY Ta KOPTH30JIy B ME€XaHi3Max PO3BHUTKY
3aXBOPIOBAHHSI.

Byno BcTaHOBIIEHO, IO TIPOBITHOO MATOTEHETHY-
HOIO aHKoI0 @I'A € MpUTHIYEHHS MyIbCATHBHOI CEK-
pettii TOHaAOTPOIiH-PHITI3UHT-TOPMOHY 3 TTOIATBIITUM
PO3BUTKOM TilTIOTOHAJOTPOITHOTO TiMOTOHAAN3MY Ta
cTiiiKoi rimoectporenii. [Toka3zaHo, mo TpuBaIHii Je-
(IIUT ecTPOreHiB acoUilOETHCS HE JIMIIE 3 TOpYIIEeH-
HSIM PenpoAyKTHBHOI QyHKLIi, a i 31 3HIKEHHSAM MiHe-
PATBHOT IMUTBHOCTI KICTKOBOT TKAHWHU Ta I ABUICHHM
PHU3MKOM PO3BUTKY OCTEOIEHIi i ocTeonopo3sy.

OTpuMaHi JaHi CBiT4aTh NP0 HEOOXiTHICTH
panaboi miarHoctuku DI'A, cBoeyacHOl audepeH-
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iHHOT AIarHOCTHKY 13 CHHAPOMOM TOJIIKICTO3HUX S€Y-
HUKIB Ta KOMIUIEKCHOTO ITiTXOTy JIO JIIKYBaHHSI, CIIPsI-
MOBaHOI'0 HacamIrepell Ha BiJHOBIICHHS CHEPreTHY-
HOTO OanaHcy, HOpMai3alio HEHPOCHIOKPHHHOI pe-

rymmii = Ta o iTaKTUKY JOBTOCTPOKOBHX
MeTaboJIIYHUX 1 PEPOIYKTUBHUX YCKIIaJHEHb.
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CHARACTERISTICS OF SECONDARY OSTEOPOROSIS IN PATIENTS WITH PRIMARY
HYPERPARATHYROIDISM

Anomauis.

Ocmeonopo3 € 0OHUM i3 HAUNOWUPEHTWUX MeMmAOOIIYHUX 3AX60PIOGAHb CKelema ma 8adCIUB0I0 MeOUKo-
COYIANbHOIW NPOOIEMOI0, WO ACOYIIEMBCS 3 NIOBUYEHUM PUSUKOM NePeroMis i nocipueHHaM akocmi scumms. Y
MONIOOOMY 8iYyi 3HUIICEHHSL MIHEPATbHOT WINbHOCMI KICMKO080I MKAHUHU NOMPeOdYe pemenbHo20 NOULYKY 6MOPUH-
HUX NPUYUH, ceped AKUX 8adxcauge micye nocioae nepgunnull cinepnapamupeos. Ocooiusy KiiHiyHy cKiaoHicmy
CMAaHOBIsIMb HE3CUMNMOMHI MA HOPMOKAALYIEMIUHT POPMU Yb0O2O 3AXE0PIOSAHHS, SIKI MPUBATUL H4AC 3aTUULA-
I0MbCsl HediacHOCOBANUMU, HE38ANCAIOYU HA Npozpecyiode YpadiceHHs Kicmkoeoi mxanunu. Memoio cmammi
CMAG AHANI3 CYYACHUX TTMEPAMYPHUX OAHUX U000 POLi NePEUHHO20 2INepnapamupeosy y po3gUmKy 6mopuHHo20
0CMeonopo3y 6 MONOOOMY Biyi, & MAKON’C GUCBIMIEHH NAMOLEHEeMUYHUX MeXAHI3MI8, CYUaACHUX Ni0X00i8 00
Oiaenocmuku ma nikysants. [Ipoananizoeano eniu XpoHiuHo RIOBUUIEHO20 DIGHS NAPAMUPEOiOH020 20PMOHY, U0
npu3800UMb 00 NOCUNICHHS OCMEOKIACMUYHOT pe30poyil, 6mpamu KOPMUKAIbHOL KICMKO80I MACU Ma NOPYUIeHHS
Mikpoapximexkmypu ckeiema. Ilokaszano, uwjo HOpMOKANbYIEMIUHUL NEPEUHHULL 2INEPRAPAMUPEO3 € HeOOOYIHEHOH
NPUYUHOI0 PaHHb020 ocmeonoposy. Ceocuacna nabopamopna diaeHocmuKka ma Xipypaiune aiKy8auHs CNpUsioms
cmabinizayii KicmKkoeoeo pemooento8ants, NiOSUWEHHIO MIHEPAIbHOL WiIbHOCII KICIKOBOI MKAHUHU MA 3HU-
HCEHHIO PUSUKY OCMeonopomuiHux yCK./la()HeHb.

Abstract.

Osteoporosis is one of the most common metabolic diseases of the skeleton and a significant medical and
social problem associated with an increased risk of fractures and a reduced quality of life. In young people, a
decrease in bone mineral density requires a thorough investigation of secondary causes, among which primary
hyperparathyroidism plays a significant role. Asymptomatic and normocalcemic forms of this disease pose par-
ticular clinical challenges, as they often remain undiagnosed for long periods despite progressive bone damage.
The aim of this article is to analyze current literature data on the role of primary hyperparathyroidism in the
development of secondary osteoporosis at a young age, as well as to highlight the pathogenetic mechanisms and
current approaches to diagnosis and treatment. The impact of chronically elevated parathyroid hormone levels,
which leads to increased osteoclastic resorption, loss of cortical bone mass, and disruption of skeletal microar-
chitecture, is analyzed. It is demonstrated that normocalcemic primary hyperparathyroidism is an underestimated
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cause of early-onset osteoporosis. Timely laboratory diagnosis and surgical treatment help stabilize bone remod-
eling, increase bone mineral density, and reduce the risk of osteoporotic complications.

Knrwuosi cnosa: nepsunnuii cinepnapamupeos, 8MOopUHHULL 0CMeonopo3s, NapamupeoioHuli 20pMoH, Mike-
DPANbHA WITbHICMb KICTNKOBOI MKAHUHU, HOPMOKATbYIEMIYHULL NEPBUHHULL 2inepnapamupeos, Moioo0ull 6ix.

Key words: primary hyperparathyroidism, secondary osteoporosis, parathyroid hormone, bone mineral den-
sity, normocalcemic primary hyperparathyroidism, young adult.

Beryn. Octeonopos € 0THIM 13 HAUTOITHPEHIITUX
MeTaboJIIYHMX 3aXBOPIOBAHb CKEJIETa Ta BAXIHBOIO
MEIMKO-COIIaJIbHOIO ~ MPOOJEMOI0  Cy4acHOCTi. 3a
BHU3HAUYCHHSIM BcecBiTHBOI opraizarii 0XopoHH 3710-
POB’s, OCTEONOPO3 XaPAKTCPH3YETHCS 3HIKCHHIM
MiHepanbHOI IITHHOCTI KiCTKOBOI TKAaHWHH Ta TOPY-
IICHHSAM 11 MIKPOApXiTeKTOHIKH, IO MPHU3BOIUTH 10
T ABUIICHHS KPUXKOCTI KiICTOK 1 pH3UKY repeioMis [1].
Hespaxaroun Ha Te, 0 TIepeBa)kHa OLTBIIICTH BHUIAI-
KiB OCTEOIOPO3Y aCOLIIOETHCS 3 BIKOBUMH 3MIHAMHM Ta
JnedinuToM cTaTeBHX TOPMOHIB, Y MOJIOJIOMY Billi BH-
SIBJICHHSI HU3BKOi MIHEpalbHOI MIIJIBHOCTI KiCTKOBOT
TKaHMHY [TOTPEOY€ MOIIYKY BTOPUHHUX IPHYHH.

Cepen EHOOKPHHHUX 3aXBOPIOBaHb OCOOJMBE
Mmicue 3aiiMae mepBuHHMH Tinepnaparupeos ( I1I'TIT)
— TATOJIOTIsl, 110 BHHHMKAE BHACTIZIOK aBTOHOMHOI
rimepcekpelii MapaTHPEOiTHOr0 T'OPMOHY INPHIIUTO-
noxioanmu 3ano3zamu. [lommpenicts [II'TIT y 3arans-
Hilf nomysAwii cranoBuTh Ostu3bKo 0,1-1%, mpoTe 3aB-
IIKA  [IAPOKOMY  BIPOBADKCHHIO  010XiMIYHOTO
CKPHHIHTY  KUIBKICTh JIarHOCTOBAHMX  BHIIAJKIB
MOCTiHHO 3pocTae. CydacHi TOCHTIPKEHHSI IEMOHCTPY-
10Th, o KiiHiyHA KapTuHA [IT'TIT cyrTeBO 3MiHMNaCH
3a OCTaHHI JECATWIITTA. SIKIIO paHille 3aXBOPIOBAHHS
MPOSIBISUIOCS TSXKKHMMHU KICTKOBUMHU YPaKCHHSIMH Ta
He(poITiTIa30M, TO CHOTOJHI [Ieali YacTillle BHUSBIIS-
IOTBCS OE3CHMITOMHI Ta HOPMOKAaNbLiEMIUHI (hopMU
[2].

Oco0muBy KIIHIYHY 3HAYYIIiCTh MAa€ BIUIAB
HaJJTMIIKOBOI'O apaTHPEOiJHOr0 TOPMOHY Ha peMo/ie-
JIFOBaHHS KiCTKOBOI TKaHWHH. TpHBaa CTUMYJISLIS pe-
30pOIIii KiCTKH MPU3BOIUTH 0 BTPATH KiCTKOBOI MacH,
MOTIPILIEHHS] MIKPOapXITEeKTypH CKeJIeTa Ta 3pOCTaHHs
PHU3MKY HU3bKOEHEPreTHYHUX IepesnoMiB. [Ipu mpomy
y MOJIOAMX MAIli€HTIB OCTEOMOPO3 HEPIAKO CTae mep-
UM ab0 €IMHHUM IPOSIBOM 3aXBOPIOBAHHS, LIO CYT-
TEBO YCKJIAIHIOE CBOEYACHY MIarHOCTUKY [3].

OcraHHIMH pOKaMu OCOOJIMBY yBary IpHBEpTae
(heHOMEH HOPMOKAJIBLIIEMIYHOTO TIEPBUHHOTO TiNepra-
patupeosy, NpHu SIKOMY piBEHb KaJbLil0 KPOBI 3aiu-
IIAETBECS B MEXaX pePepeHTHHX 3HA4YeHb, TOMAI SK
MiBUILICHWH PIBEHb MapaTHPEOiIHOTO TOPMOHY BXKE
CIPUYMHSE CTPYKTYPHI 3MIHM KICTKOBOI TKaHHHH.
Came 1 (opma 3aXBOPIOBaHHS MOXKe OyTH OTHI€O 3
HaOLTBI HETOOIIHEHNX NMPHYUH BTOPHHHOTO OCTe-
OTIOPO3Y cepell MOJIoIuX ocib [4].

MeTtor0 JaHOi CTATTi € aHalli3 Cy4acHHX JliTepa-
TypHHUX JaHWX IIOAO POJi MEpBUHHOTO TileprapaTH-
peo3y B PO3BUTKY BTOPHHHOI'O OCTEOIOPO3Y Y MOJIO-
JIOMY BiIli, BUCBITJICHHSI TATOTCHETHYHNX MEXaHI3MIB
YpaKeHHS! KICTKOBOi TKaHMHM Ta OI[IHKA CY4YacHHX
MOXIIMBOCTEH J[IarHOCTHKM I JIIKyBaHHS IaHOTO 3a-
XBOPIOBAHHSI.

Buknax ocHOBHOTO TekcTy. Y 370pOBOMY Op-
rani3mi naparropmot (I1TT") € oguuMm i3 HeHTpaILHUX

perynsaTopis KanbIiii-gochopHoro romeocrasy, 3a0e3-
MEYYIOYM IIATPUMAHHA CTaOUTbHOI KOHIIGHTpAIT
ioHI30BaHOrO KaNbIi0 B MO3AKIITHHHIH piguni. Horo
CEeKpeIlisl IPUIIUTOMONIOHIMH 3a7103aMH PETYIIFOETHCS
MIEPEBAXKHO KaNbIif-9yTIMBUMH  PELENTOpPaMHu
(CaSR), sxi mBHAKO pearyioTh HAa HaBiTh HE3HAYHI KO-
JUBaHHA PiBHS KaJbIii0 B KpoBi. IIpn 3HIMKEHHI KOH-
neHTpamii kamsiito cexperis [ITI 3pocrae, mo akTu-
By€ KOMIUIEKC KOMIICHCATOPHHX MEXaHI3MiB: ITOCH-
JICHHS pPe30pOIii KICTKOBOI TKAHWHH, IIiJBHIICHHS
KaHaIbLEBOI peabcopOIlil Kajbllildo B HHUPKaX, 3HH-
XeHHsI peabcopOuii docdartiB, a TaKoXK CTUMYIALIIO
lo-rizpoKcHiIasy B HUPKax 13 MOJANIBIIUM ITiIBUILECH-
HSIM CHHTE3Y KaJIBLIUTPIONY, KU 301IbLIYE KHIIKOBY
abcopO1riro KambIlio Ta Gocdopy [5].

Bionoriyanii BB IITI" Ha KicTKOBY TKaHWUHY
3HAYHOIO MIpOIO 3aJISKHUTh BiJl XapakTepy HOTO Cek-
pewii. IaTepMmiTyroumii, TOOTO MyJIbCYIOUHI, BIUIAB
I[TT akTuBye aHa0OMiIYHI MEXaHI3MU KiCTKOBOTO pe-
MO/JIETIIOBaHHS, CTUMYJIIOIOUH AN(EPECHIIIIOBaHHS OCTE-
00J1aCTiB, MPUTHIYYIOYH iX aroINTo3, IO CIIPHUSIE HOBO-
YTBOPEHHIO KiCTKOBOI TKaHWHH. Came el edekr je-
KHTh B OCHOBI 3actocyBaHHs asaioriB IITI y
JIKYyBaHHI ~ TSDKKOTO  ocTeomopo3dy.  Hartowmicts
XpoHiuHo minBunienui pisens I1TI, xapakTepHuii 1us
nepBuHHOro rinepnapartupeo3y (III'TIT), 3mimye Oa-
JIaHC PEeMOJICTIOBAHHS B OiK pe3opOrii, (hopMyrodn Ka-
TaOONIYHUHA THUNI KICTKOBOTO OOMiHY, SKHHA €
MIPOBITHUM MEXaHI3MOM PO3BUTKY BTOPHWHHOI BTPAaTH
KiCTKOBOT MacH Ta OCTEOIOpO3y.

Ha xmituaHOMYy piBHi [ITT peamni3ye cBiit BruuB
Yyepe3 peLenTopH MapaTHPEeoigHOro TOpPMOHY l-ro
THITy, JIOKaJli30BaHI MEepeBaKHO Ha ocTeobyacTax Ta
ocTeonuTax. XpoHIYHA CTHUMYJISIiS LUX PELenTopiB
NPU3BOAUTH 0 MiJBUIICHOT eKCIPecii JIraHay peuern-
TOpa-akTHBaTopa  sjaepHoro  (daktopa  Kamma-B
(RANKL) Ta o0JHOYacHOrO 3HIDKEHHS MPOAYKIIT
ocreonporerepuny (OPG), sikuit y HOpMI BHKOHYE
pOJb TPHPOJHOTO IHTIOITOPa OCTEOKIIACTOTCHESY.
Hamgmumox RANKL B3aeMoi€ 3 BiAIIOBITHUMH peEIeTI-
TOpPaMHU Ha MOBEPXHI MPEOCTEOKIIACTIB, CTUMYJIIOIOUN
ix mpomigeparito, 103piBaHHS Ta (QYHKIIOHAJIBHY aK-
THBAIliI0. YHACTIJIOK LOTO HMOCHJIIOETHCS OCTEOKJIa-
CTHYHa pe30pOIIis, gKa MOYHHAE TIEPEBAKATH HAJI TIPO-
LecaMu 0CTe00IaCTUIHOTO KiCTKOYTBOPEHHS.

IMpu IIT'TIT ypaxxeHHS KiCTKOBOT TKAHMHH M€ Xa-
pakTepHy celeKTHBHICTh. HalbimbIn BUpaXkeHi CTPyK-
TypHIi 3MiHH CIIOCTEPITal0ThCS B KOMIIAKTHIA PeYOBHHI
kicrmi, ne Hammumok [ITIT cnpuumHse BUTOHUEHHS
KOPTHKAJBHOTO IIapy, 30UIbIIEHHS KiCTKOBO-MO3KO-
BUX TMPOCTOPIB Ta TOTIPUIEHHS MIKPOApXITEKTYpH.
BopHouac TpabexysipHa KicTKOBa TKaHHHA, 30KpeMa B
JUISHII T1T XpeOIliB, HA PaHHIX CTaJisX 3aXBOPIOBAHHS
MOJKE 3aJIMIIATUCS BIJHOCHO HEYIIKO/PKEHOIO, X04a
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CydacHi METOJM MiarHOCTUKH TIOKa3yIOTh,I0 CTPYK-
TYpHI TOpPYHIEHHS B Il KICTII MOXYTh BHHHKATH
pasimie, HiXk BBaXxajocs paHime [6].

Xponiunuit Hagmumok [ITT 3ymoBmioe ocobim-
BOCTI ypakKeHHS KICTKOBOi TKAaHHHH Y MOJOANX
naunieHTiB. Ha BigMiHy Bif 0ci0 NOXUIIOTO BiKYy, Y SIKHX
octeonopo3 (HOpMYeEThCS Ha T BIKOBHX iHBOJIFOTHB-
HHX 3MiH 1 IeQiluTy CTaTeBUX CTEPOIAHUX FOPMOHIB,
y Monoaux moaew Haanumok [ITIN BminBae Ha KicT-
KOBY TKaHUHY B NEpiOJ, KOJIU CKeJeT e GopMyeThes
abo moitHO mocsr miKy KictkoBoi macu [7]. Tpusana
AKTHUBAIlisI OCTEOKJIACTIB BHCHAXYE CTPYKTYpPHHU pe-
3epB MOJIOJOi KiCTKH Ta ITOCTYIIOBO MOPYIIYE apXiTeK-
TOHIKY ckeJieta. OCKUIBKH CHCTEMHE 3HIDKCHHS MIill-
HOCTI KiCTOK Y MOJIOJJOMY BiIli 3a3BHYaii HE OUiKy€ThCH,
3aXBOPIOBAHHS MOJKE TPHBAJIWHA 4ac mepediratu 0Oe3-
CHUMIITOMHO 200 MPOSBIISATHCS HeCTIEIN(IIHUMHU CUMII-
TOMaMHM, TaKUMH SK Miarii, apTpairii 44 XpoHi4uHa
BTOMa. Y HH3Ili BUNIAJIKIB [IEPIINM KIIIHIYHHM ITPOSBOM
CTa€ HU3bKOCHEPIeTHYHMH TePEeJIoM, [0 BUHUKAE NIPU
MiHIMaIbHIK TpaBMi abo 3BHYAHOMY (i3HUHOMY
HaBaHTAXXEHHI.

VY OpoMy KOHTEKCTI HOPMOKAIBIIIEMIYHHUN ITep-
BUHHUH rineprnapaTipeos € OAHIEO 3 TPUXOBAHUX ITPH-
YHH OCTEOIOPO3y B MoJjogoMy Bimi. Lls ¢popma 3axBo-
PIOBaHHS XapaKTePU3YETHCS CTA0UIbHO HOPMAIbHUMHU
PIBHAMH 3aralbHOTO Ta 10HI30BAHOTO KAJBIIIIO B KPOBI
npu crifikoMmy migBuieHHi koueHTpamii I1TT 3a Binx-
CYTHOCTI IPUYHMH BTOPHUHHOTO Timeprnapatupeosy [8].
CkJIaJHIiCTh J1arHOCTUKY MOJATae B TOMY, IIO CTaH-
JApTHUI OIOXIMIYHUI CKPUHIHI 4acTO OOMEKYEThCS
BU3HAYCHHSIM JIMIIIE 3arajbHOTO KaJIBIIi0, [0 MOXKE HE
BUKJIMKATH MiA03pH ILIOJO0 EHIOKPHMHHOI IaToJIOril.
YHacHiIoK [bOTO Mali€eHTH MOXYTh TPUBAIHMHN Yac OT-
PUMYBATH JIKyBaHHS 3 IPUBOJTY 1HIIUX CTaHIB, TOJI 5K
migpumieanii  pieHs IITIT mpomoBkye HeEraTHBHO
BIUIMBAaTH Ha KICTKOBY TKaHWHY. Came BiJCYTHICTH
rinepKaibplieMil 9acTO € MPUYIHHOK Ii3HBOI JiarHo-
ctuky, yepe3 mo 11 popma [I'TIT 3anumaetscs Hemo-
OLIIHEHOI0 cepell NMPUYMH PAaHHBOI BTPATH KiCTKOBOT
Macu [6, 8].

CyuacHi miaXoau 10 JIarHOCTUKH I[i€l maToJorii
NOTPeOyIOTh YIiTKOI J1abopaTopHO-IHCTPYMEHTAILHOT
crparerii. IlodaTkoBuii eram BKJIIOYAaE OJIHOYACHE
BU3HAYCHHS DIBHIB  MapaTroOpMOHy, 3arajibHOTO
KaJbIlif0, 10HI30BAaHOTO Kaublito, ¢ochopy, 25(0OH)
BiTaMiHy D Ta KpeaTWHiHy CHpOBAaTKH KpOBi IS
BUKJIIOYEHHSI BTOPUHHOTO TilleprapaTUpeo3y HHUPKO-
BOro abo aniMeHTapHOTO reHesy [2]. OcKiIbKU piBeHb
3arajibHOr0 KaJBIII0 3aJeKUTh Bill KOHIICHTpAIIil
0inKiB MIa3MH, 000B’I3KOBHUM € PO3PAaXyHOK CKOPHUTO-
BaHOTO 32 AIbOYMiHOM KaJbIIilo.

HactymHuM Ba)KJIMBUM KPOKOM € OIliHKa 1000BOT
eKCKpellii KaJIbIIiIo i3 cedero, M0 JO3BOJISE MPOBECTH
JudepeHiiHy JiarHOCTHUKY i3 CIMEHHOI0 TilOKamib-
[IypUYHOIO TiNepKaJblieMi€ro, PU SKiH XipypriuHe
JIKyBaHHS € Hee(peKTUBHUM [7].

[HCTpyMeHTaNbHA OLiHKAa CTaHy ckenera Oa-
3y€TbCS Ha IPOBEJCHHI JIBOXCHEPIeTUYHOI pEeHT-
reHiBcbKoi abcopbuiomerpii (DXA). 3Bakaroun Ha 11e-
peBaxxuuit BruuB [1TI" Ha KOpTHUKANBHY KICTKY, AEHCH-
TOMETPII0 PEKOMEHIOBAHO BHUKOHYBAaTH Yy TpPbOX

IUTSTHKaX: TIOMEePEKOBOMY Bifaisli xpeOTa, MPOKCH-
MaJbHOMY BIiJUIUII CTETHOBOI KICTKM Ta TUCTANBHIN
TPETHHI TPOMEHEBOI KICTKH, $Ka BBAXKA€THCH
HaiiOUIpIl iHQOPMATHUBHOIO MM OIIHKKA TIapaTu-
peoinHoi ocTeomaTii. Y Mali€HTiB MOJOAOTO BiKy (40-
JIOBiKHU 10 50 pOKIB 1 )KIHKH 10 MEHOIIay3H) pe3yJIbTaTh
IHTEpIIPETYIOTh 3a Z-KpuTepieM; 3HaueHHs < —2,0 SD
CBITYMTH MPO MATOJOTIYHO HU3BKY KICTKOBY Macy JUIs
BIJINIOBITHOT BiKOBOI rpymu [§].

[Ticnst  Gioximiunoi Bepudikauii npouecy s
TOMIYHOI JIarHOCTHKH aJCHOMH 3aCTOCOBYIOTH YIIb-
Tpa3BYKOBE JOCIIKEHHS A Ta cuHTHATpadito [9].

OmiHrOI0YX JTiKYBaHHS Ta BIUIUB ITapaTHPEOiNeK-
TOMil Ha MiHepaJbHy IIIBHICTh KiCTKOBOI TKaHWHH,
CydYacHi KITiHIYHI peKOMEHaMi{ i ITPUMYIOTh AKTHBHY
XIpypriyHy TakTHKY. BiIOmoBiZHO 10 KOHCEHCYCHHX
HactaHoB [1’saToro Mi>kHapoJTHOTO CeMiHapy 3 BEJCHHS
6escumnromuoro III'TIT, Bik mamienTta momoxguie 50
POKIB € CaMOCTIHHUM aOCOJIOTHUM IOKa3aHHIM 0
XipypriuHOTO BTpy4YaHHS HaBiTh 3a BiJICYTHOCTI BHpa-
JKEHOI KJIHIYHOI CUMNTOMAaTHKH a0 IHIIMX CHCTEM-
HUX yCKJaaHeHs [3, 10].

Takuii miAXig y MOJIOIUX MAIli€HTIB € OOTPYHTO-
BaHMM, OCKUIBKH TpHBaje 30epeXeHHS aBTOHOMHOI
rinepcekpemnii [ITT acomiroeTsCcs 3 HpOrpecyBaHHIM
OCTEOIIOpO3y Ta IMiIBUIICHUM PU3UKOM HedpodiTiasy.
KoncepBaTnBHa Teparmisi, BKIIOYalOUYd aHTHUPE30pO-
THBHI Tpenapatu (OichocdoHatn abo neHocymad),
MOXKE PO3IIISIATHCS JIMIIE SK TUMYacoBa ajlbTepHa-
THBA y TALIIEHTIB 13 IPOTUIIOKA3aHHIMH JI0 OTIEPATHB-
HOTO JIIKYBaHHS.

PajukanpHe BuJaNeHHsS NAaTOJONIYHO 3MiHEHOT
HPUIIUTONONIOHOT 3aI03U yCyBa€ OCHOBHY HPUYHMHY
3aXBOPIOBAHHS Ta CIIPHSE BiJHOBJICHHIO KICTKOBOTO
pemonemoBanHs [3]. Yke B meprm Micsmi Ticis
YCIIOTHOT ~omepamii BiI3HAYAETHCA 3aKPUTTS  pe-
30pOIIfHAX TOPOKHIH 1 MTOCTYNOBE 3POCTAHHS MiHE-
paTBbHOT MIUTBHOCTI KicTKOBOI TKaHWHMU. [IpoTsrom mep-
OIMX POKIB IMICII BTPYYaHHS NPHUPICT MiHEPaIbHOT
LIJBHOCTI KICTKOBOI TKAHMHM € 3HAYHO BHILUM
HOPIBHSHO 3 TAKTUKOIO JTMHAMIYHOTO CIIOCTEPEIKEHHS.
Lle cBiquuTh, IO CBOEYACHA JIarHOCTHKA Ta MapaTH-
PpeoineKToMis J03BOJISIOTH 3yIIMHUTH BTPATy KiCTKOBOT
MacH, MOKpAIIUTH CTPYKTYPHHUI CTaH CKeJeTa Ta 3HH-
3UTH PU3UK OCTEOMOPOTHYHUX yCKIaaHeHsb [10].

BucnoBku. [lepBuHHUMII rinepnaparipeos € Bax-
JIMBOIO, TIPOTE HEPIIKO HEAOOIIHEHOIO TPUYNHOIO BTO-
PHHHOTO OCTEONOpO3y Y MOJIOJIOMY Bili. XpOHi4HA
rirnepcexpelist napaTupeoiJHOro rOpMOHy CHPHYHHSIE
JucOataHc KiCTKOBOTO PEMOIETIOBAHHS 31 3MIICHHAM
y OiK OCTEOKIACTUIHOI pe30opOirii, 110 MPU3BOAUTH J0
BTpaTH KICTKOBOI MacH, HacaMIepe] y KOPTUKAIbHUX
BiJIiJIaX CKeJleTa, Ta MOTIPHICHHA MiKpOoapXiTeKTypu
KICTKH.

Oco06mBy KIIiHIYHY 3HAYYIIICTh Ma€ HOPMOKAJIb-
LHiEMIYHUA TIEPBUHHUHN TimepmapaTtupeos3, OCKIJIbKU
BIZICYTHICTb TillepKaJIbIieMi] 9acTO YCKIIaJIHIOE PAaHHE
BUSIBJICHHSI 3aXBOPIOBAHHs. Y MOJIOJUX MAlli€HTIB Ta-
TOJIOTiSE MOXKe TpHBaIWii dac mepediratn Oescumil-
TOMHO abo ManidecTyBatu smme HecnenupigHUMHU
CKapramu, a iHKOJIM HEpIINUM INPOSBOM CTalOTh HU3b-
KOCHEPreTHYHI MepEeIOMH.
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JliarHOCTHKa BTOPUHHOTO OCTEOIIOPO3Y, ACOITiHO-
BaHOTO 3 MEPBHHHUM TillepHapaTupeo3oM, MOBHHHA
BKITIOYATH KOMIUIEKCHY OIIHKY PiBHIB IMapaTropMoHY,
3araJlbHOTO Ta 10HI30BaHOTO KaiblLilo, Qocdopy,
25(0OH) Bitaminy D, ¢pyHKITIOHATEHOTO CTaHY HUPOK, a
TaKOX JAEHCUTOMETPHYHE JIOCII/PKEHHS 3 aKIIEHTOM Ha
OLIIHKY KOPTHUKAJILHOI KICTKOBOI TKAHUHHU.

CBoeyacHe BHUSBJICHHS IEPBUHHOTO TileprapaTy-
peo3y Mae BHpIlIANBHE 3HAYCHHS I 3amo0iraHHs
NPOTPeCyBaHHIO BTpaTh KicTkoBoi Macu. [laparu-
PEOiNeKTOMIs 3aJHIIAETHECS METOJOM BHOOPY Y MOJIO-
IUX TAIi€HTIB, OCKINBKH 3a0e3medye yCYHEHHS
€TI0JOTIYHOTO YHHHUKA, HOPMaJIi3amifo KiCTKOBOTO pe-
MO/ICTIFOBAHHSI Ta CYTTEBE 3HW)KEHHSI PU3UKY OCTEOIO-
potmaHUX TepenoMiB. [liABHUINEHHS HACTOPOXKEHOCTI
JiKapiB moa0 6€3CHMITOMHUX 1 HOPMOKAITbII€EMITHUX
(opM 3aXBOPIOBaHHS € BAXIUBOIO MEPETYMOBOIO
pPaHHBOI [IAarHOCTUKHA Ta TMOKPAIICHHS MPOTHO3Y
MAIliE€HTIB.
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ENDOMETRITIS: CLINICAL PRESENTATION, DIAGNOSIS AND IMPACT ON FERTILITY

Abstract:

The current review highlights topical issues related to the etiology, pathogenesis, clinical manifestations,
diagnosis, and treatment of acute and chronic endometritis. Special attention is given to complications, particu-
larly the impact of the disease on female fertility. Modern approaches to medical therapy are presented. The
provided data are of practical significance for improving gynecological care.
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therapy.

Introduction: Endometritis is an inflammatory
disease of the uterine mucosa, which plays an important
role in the structure of gynecological pathology. De-
pending on the course, there are acute and chronic en-
dometritis, each of which has its own characteristics of
clinical course, diagnosis and treatment.

Acute endometritis stands out as the most common
postnatal infection, contributing to 27% of all postnatal
complications [1]. The etiological factors are mainly
sexually transmitted bacterial infections or opportunis-
tic microflora, which is introduced during invasive gy-
necological interventions and childbirth [1, 9].

Chronic endometritis (XE) is a persistent inflam-
mation of the endometrium, which is often asympto-
matic or with nonspecific complaints, but has a signifi-
cant impact on fertility, especially in patients with re-
peated implantation failures and habitual miscarriage
[7, 8, 10].

Endometritis acquires special clinical and social
significance due to its negative impact on a woman's
reproductive health. Despite the availability of modern
diagnostic methods, the chronic form of the disease of-
ten has erased symptoms, which complicates its timely
detection [4, 7].

Research objective: To highlight current litera-
ture data on the etiology, pathogenesis, clinic, diagno-
sis, treatment of endometritis, as well as its effect on
fertility.

Materials and methods: In order to fully disclose
the topic and highlight all aspects of this problem, we
used the method of system analysis. For the analysis of
all data, the works of modern researchers published in
professional publications indexed in scientometric da-
tabases were used. Key words: acute endometritis,
chronic endometritis, infertility, immunohistochemis-
try, CD138, antibiotic therapy.

Results of the study and their discussion: Acute
postpartum EM occurs as a result of the penetration of
bacteria from the cervix and vagina into the uterine cav-
ity. Normally, the uterus does not contain microorgan-

isms until the amniotic sac ruptures, which creates con-
ditions for the upward penetration of bacteria. Microor-
ganisms usually settle in the damaged endometrium af-
ter a cesarean section or surgery on the uterus with nat-
ural childbirth [1].

Patients with risk factors incidence increase to 5-
6%. Risk factors of postpartum EM include being a
young female from a lower socioeconomic status, hav-
ing a high BMI (body mass index), prolonged rupture
of membranes, repeated per-vaginal examinations, fetal
scalp sampling/monitoring, chorioamnionitis, meco-
nium-stained amniotic fluid, and undiagnosed un-
treated vaginal infection [5].

The route of delivery is the most important risk
factor. Caesarean deliveries have higher risk of EM
than normal vaginal delivery [3].

Manual placenta removal (MPR) is associated
with associated with a threefold risk of postpartum EM
[4].

The incidence of EM increases to 40.0% in partu-
rients after arterial embolization (AE) as a management
strategy for uncontrolled postpartum hemorrhage
(PPH) [4].

Acute endometritis, according to histopathologi-
cal signs, is characterized by the presence of micro-
abscesses in the endometrium, as well as the presence
of neutrophils in the superficial epithelium and in the
lumens of the endometrial glands [1]. Symptoms of
acute EM include fever, pelvic pain, increased foul-
smelling vaginal discharge, abnormal uterine bleeding,
and general malaise [1, 5]. Acute infections can be
caused by both aerobic and anaerobic bacteria [2].

To diagnose acute EM, a complete blood count
(determination of the level of leukocytes), bacterial cul-
ture of a cervical smear and microscopic examination
of vaginal discharge are used. Ultrasound helps in di-
agnosing postpartum patients with abdominal pain and
fever. Signs of endometritis on ultrasound are thick-
ened, heterogeneous endometrium, the presence of
fluid or gas accumulation in the uterine cavity [1].
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Treatment should cover a wide range of microor-
ganisms that are most likely to cause the infection. The
earlier therapy is started, the higher the chances of
avoiding complications. According to a systematic re-
view, alternative oral and intramuscular treatment reg-
imens for early postpartum EM have been proposed for
conditions with limited resources [2]. Parenteral ther-
apy includes cefotetan or cefoxitin in combination with
doxycycline. After improvement, oral doxycycline is
continued for 24-48 hours until the completion of the
14-day course [5, 6]. In the presence of placental tissue
residues, uterine curettage may be required after initia-
tion of antibiotic therapy [1].

Chronic endometritis (CE) is a disease character-
ized by prolonged, persistent, mild inflammation of the
endometrium, accompanied by infiltration of plasma
cells into the stromal layer of the endometrium [3, 7].
According to studies, the prevalence of CE in the gen-
eral population ranges from 2.8% to 46%, but among
women with reproductive problems it is much higher:
in 2.8% to 56.8% of patients with infertility, in 9.3 -
67.6% - with habitual miscarriage, and in 14 - 67.5% -
with repeated implantation failures [4, 7, 8, 10].

Risk factors for CE in infertile women include a
history of pregnancy, prolonged infertility of more than
6 years, sequelae of pelvic inflammatory diseases, and
endometrial hyperplasia [10].

Prolonged menstruation and intermenstrual bleed-
ing are risk factors associated with CE [7].

Histopathologically, CE is characterized by edema
of the endometrial surface layer, abnormal density of
stromal cells, asynchronous maturation between the
stroma and epithelium, and infiltration by plasma cells
[3]. An immunohistochemical staining finding of >5
plasma cells per high-power field is considered CE pos-
itive [3].

The most reliable method for diagnosing chronic
endometritis is immunohistochemistry to the CD138
marker (syndecan-1), which is a transmembrane hepa-
ran sulfate proteoglycan and a plasma cell marker [3,
4]. Literature data indicate that the diagnosis of CE is
more often possible when sampling in the proliferative
phase of the menstrual cycle [3, 4]. At the same time,
according to macroscopic signs during hysteroscopy,
accurate identification of XE is possible only in 16—
35% of cases [4].

Bacterial culture is one of the important methods
for diagnosing CE. This technique allows you to iden-
tify the causative agents of the disease and prescribe
targeted antibiotic therapy. In a study by Moreno 1. et
al. (2018), it was found that 58% of patients with con-
firmed XE were found to have representatives of op-
portunistic flora: Escherichia coli, Enterococcus fae-
calis, Streptococcus spp., Staphylococcus spp., Myco-
plasma/Ureaplasma [4, 9].

The use of PCR can remove some of the limita-
tions of bacteriological culture, providing faster and
more accurate microbiological analysis, including the
detection of both cultured and uncultured forms of bac-
terial DNA [4, 7].

Treatment of CE is mostly based on the use of oral
antibiotics selected according to the results of bacterial
culture. The main regimen is doxycycline 100 mg 2

times a day for 14 days, the effectiveness of which is
68.5-71.3% after one course and up to 88.3% after two
courses [9].

Alternative regimens are a combination of
levofloxacin and tinidazole [2, 6]. It has been estab-
lished that successful therapy significantly improves
the frequency of clinical pregnancy and childbirth in
patients with chronic endometritis during in vitro ferti-
lization [7, 8, 10]. At the same time, the growth of an-
tibiotic resistance limits the effectiveness of antibiotic
therapy, which requires the search for new approaches
[2, 9].

Conclusion: The analysis of scientific data
showed that endometritis have a negative effect on fer-
tility, in particular through impaired implantation and
an increased risk of infertility. Timely diagnosis of
chronic endometritis (using an immunohistochemical
test with CD138) and effective treatment (use of antibi-
otics according to sensitivity) are the key to preserving
a woman's reproductive health and improving fertility.
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CHRONIC ENDOMETRITIS: STANDARDS OF DIAGNOSTIC AND TREATMENT

Anomauis.

30iticnenuil 02150 Aimepamypu 3aceiouus, wo XPOHIUHUL eHOOMEempPUmM NOPYULYe penpoOyKmMuHy QyHKYio
JICIHKU, GNAUBAIOYU AK HA AKICMYb i dcumms, max i Ha npaso nayicHmxu Ha 6amvkiecmeo. Cyuacni cmpamezii
0Ia2HOCMUKY 3ACHOBAHI HA 2ICMEPOCKONIL, IMYHOICMOXIMIL Ma MOJIeKYISAPHUX MemOoOax, Kl 00380J51I0Mb MOYHO
scmanosumu 0iaznos. Bionoenenno penpooykmueHo2o nomenyianry cnpusic anmubaxmepianibiua ma iMyHo2opmo-

HalbHa mepanisi.
Abstract.

A review of the literature proved that chronic endometritis disrupts a woman's reproductive function, affect-
ing both her quality of life and the patient's right to parenthood. Modern diagnostic strategies are based on hys-
teroscopy, immunohistochemistry, and molecular methods that allow accurate diagnosis. Restoration of repro-
ductive potential is facilitated by antibacterial and immunohormonal therapy.

Knrouosi cnosa: xponiunuil endomempum, 6e3niioos, iMRIGHMAYIs, 2icmepoCcKonis, NiKY8aHHs.
Keywords: chronic endometritis, infertility, implantation, hysteroscopy, treatment.

Beryn. XpoHiyHHIT €HIOMETPUT XapakTepH-
3YETBCSI IEPCUCTYIOUNM 3alajieHHsSIM €HIOMETpIlo, Ha
TIIi SIKOTO TOPYUIYETHCS CTPYKTYpHA OpraHi3aliist ciu-
30BO1 0OOJOHKK MaTKH Ta BUHUKAE ii auchyHkiis [1].
XE HeratuBHO BIUTMBAE Ha 3710POB’S )KIHKH, CIIPUSIOUN
TaKUM CTaHaM SIK aHOMaJbHA MaTKOBa KpPOBOTEYA, CH-
JIOMETPi03; MOPYIIYE PENPOIYKTHUBHY (QYHKIIIIO, 1 € 0/1-
HI€I0 13 MPUYMH PEUUIUBYIOUYHX BTpAT BariTHOCTI, 06e3-
TUTIJIS 1 TIOBTOPHHUX HEBIAIHMX IMIUIAHTALINd eMOpioHa
i gac ekcrpakoprmopansHoro 3arwmigaerns (EK3) [2,
3]. Hommpenicts XE cepen xiHOK i3 Oe3mmimmsam
Bapitoe Big 10,4% 1o 56,8%, 1 y MaIieHTOK i3 peruam-
BYIOUOIO HE BJAJIOI0 IMIUIAHTAII€I0 MPH MPOBEACHHI
EK3 3pocrae 10 67,5% [4, 5]. Buiioro € nommpeHicts
XE y 6e3mimiiHuX MarieHToK i3 BHYTPIITHHOMATKOBOIO
narosnoriero [6, 7]. V mauieHTOK i3 MOJINOM SHAOMET-
pito gacrora XE Buma y 5,2 pasiB, Ipu HasIBHOCTI BHi-
TPIITHHOMATKOBHX CiHEXii ricTonoriuni o3Haku XE mi-
arHoCTYIOTh y 4,6 pasiB yacriie [8]. Y 3B’s3Ky i3 um
BHUCBITJICHHSI TIUTaHb CYYaCHUX ITiJIXOMIB JO HiarHOC-
THUKH 1 J1iKyBaHHsS XE € akTyanbHUM.

Merta nociigkeHHsl. BUCBITIUTH CydacHI naHi
JITepaTypy PO CyYacHi MiIX0Au 10 AIarHOCTHKH 1 JTi-
KyBaHHsI XpOHIYHOTO €H/IOMETPUTY.

Marepianu i meToau gociaimkenHst. [ns gocsr-
HEHHS METH JIOCIIUKEHHS. BHKOPUCTAHO METO/] CHCTe-
MHOTO aHallizy 0a3 aHuX (axoBHX MEJINYHUX JKypHa-
niB 3a nepiox 2020-2025 pokiB., sIKi iHAEKCYIOTbCS B
HayKkoMeTpuuHHMX 0Oa3ax gammx PubMed, Scopus,
Medline ta kniniuaux pekomennaiiit ESHRE, ACOG,
ASRM Ta HalioHaJbHUX KIIIHIYHUX IPOTOKOJIIB. i3 BH-
KOPHUCTaHHSAM KIIIOYOBHX CIIIB: XPOHIYHUI €HIOMET-
puT, Oe3mTiaas, MOBTOPHUN BUKWACHD, IMITJIAHTAIIS,
JKyBaHHSA XPOHIYHOTO €HAOMETPHTY.

PesyabTaTH nocainkeHHs. XpoHIYHAN eHAOME-
TPHUT 3/1€01IIBIIOTO PO3BUBAETHCS K HACIITOK OaKTepi-
aJIbHOT 200 BipyCcHOT iH(DEKIiT, ayTOIMyHHHX 3aXBOPIO-
BaHb 200 paHillle MPOBEACHNX MaHINyJALINA y MaTIi, y
TOMY YHCJIi, Ha TJIi BHYTPIIIHHOMATKOBOI criipati [7].

Cepen Oe3IUTITHUX KIHOK, OCOOJIUBO THX, Y KOTO
MMOBTOPHA HEBJaya IMIUIAHTAIIi, IOBTOPHI BUKHUIHI Ta
imonarnyne Oe3mniansa, XE miarHOCTYIOTH i3 4YacTo-
Tot0 57,5%, 56% 1 56,8% Bignosimuo [11].
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[Tatorene3 XE Brimrodae MikpoOHi iH(eEKIi, sKi
BUKJIMKAIOTh IMYHHY TUCPETYJIALII0 Yepe3 CHTHaIbHI
musixu TLR/NLR, merabomiune mepenporpaMmyBaHHS
IMYHHHX KJTITHH, oniocepeakoBaHi MikpoPHK 3amanbhi
peakiii Ta 3minu MetwtroBanns JJHK. AktuBanis npo-
3amajxbHUX MeniaTopis Ta iHpramacomu NLRP3 mre 6i-
JIbIIIE TTOCUIIOE TUCPYHKIIII0 eHaomeTpito [9, 10], mo-
pYIIIy€e HOro pelenTHBHICTD [9], 30UIbIICHHS MOJICKYJI
BCL2, BAX u Ki-67 cTBOpIO€ HECTIPUATIIMBE CEPEIO-
BHUIIlE JUIA IMIUIAHTALIl 3aIUiOHEHOI SHUIEKITITHHU 1
crpusie 6e3mmimto [3].

Cumnromu XE 3n1eb6inpimoro He crierudigsi - ma-
JKydi BUAITICHHS, MDKMEHCTpYyaslbHI KpOBOTEU1, HE3HA-
YHUH AUCKOMQOPT, XPOHiIUHI Ta30Bi Oomi abo B3arami
cumntomu BiacyTHi [9]. Bukmouenns nasBHOCTI XE
moTpeOyIOTh TAILI€HTKH, SKi CTHUKAlOThCS 13 0e3-
TUTLAISIM 1 TIOBTOPHUMU BUKUAHAMHE [21].

Came Tomy miarHoctuka XE moTpebye peTenpHOi
cTpaTerii, a caMe, KIIHIYHOTO OIIHIOBAHHS, 3aCTOCY-
BaHHJ METOJIB Bi3yaii3allil i TiCTOMAaTOIOTIYHOTO J0-
crikeHHs enmomerpiro [12].

o ricrepockomigyHnx 03HaK XE BiZHOCSTH BOT-
HueBy abo nudysHy rimepemiro eHaoMeTpilo abdo
e(eKT «IIoNMyHHUIl», Mikpormominu (<1 MMm) i Habpsak
CTpOMH CJIN30BOi 000oHKH [13].

3070THM CTaHOApTOM MdiarHOCTHKH XE 3amm-
IA€THCS TICTOMATOJIOTIUHE JTOCIIKCHHS Oi0NTaTy CH-
moMetpito. OcHoBHUME o3HakKamMu XE BBaxawTh
HAOPSIK CJIM30BOI OOOJIOHKHU HOBerHi SHJIOMETPIto,
po3mapyBaHHs eMmiTeNiaNbHIX KIITHH Ta CTPOMH,
ntnmeHy HITBHICTh CTPOMABHUX KIIITHH Ta 1H(1Ib-
TpAL[I0 CTPOMH TUIa3MaTHYHUMU KinituHamu [12]. JTio
Ta iH. [19]. po3pobunu cuctemy miapaxyHKy OamiB st
ricrepockomiyHoi miarHoctukd XE, mNOpH3HAYar0uu
Oanm 3a pi3Hi 03HAKHM, TakKi Ak nudy3Ha rinepemis (4
0aiu), TOUKOBi KpOBOBHIJIMBH (2 Oaiu), BOTHAIIEBA Ti-
nepemisi (2 Gayu), po3UIMpeHi CYANHH eHAOMETpito (2
Oamu), mikporoninu (1 6ai), mominu (1 6an) Ta aHam-
He3 TOBTOPHOI HEBIA4i BHYTPIITHHOMATKOBOI iHCEMi-
Hauii (2 6ann), i3 3arajabHOO OLiHKOI0 14. OnTUMasbHe
MOpPOroBe 3HAYeHHS I niarHocTuku XE Oymo >2
Oamie Ha ocHOBI aHamizy kpuBoi ROC Ta iHzmekcy
IOnmena. Xoda ricrepockomis Hagae MiHHY iH(OpP-
MaI[if0, TOUHICTH ii JIATHOCTUKH 3aJIE€KHUTh BiJ] CYO’ €K-
TUBHOTO CYJDKEHHS OTepaTopa Ta SKOCTi 00JIaTHaHHS.
TakuM YHMHOM, IiCTEPOCKOIIiSl HE TOBUHHA 3aMiHIOBATH
TICTONATOJIOTIYHE OCHIPKEHHS, a TOETHaHHA 000X
METOJIIB TiABHIIYE miarHocTHYHy TouHicTh [20]. 36ir
MiX TICTEPOCKOMIYHUM Ta TICTOJIOTIYHUM JiarHO3aMHU
XE BusiBisirots y 87% [21].

VYV 1907 poui Hitschmann F, Adler L. Bnepemre 3a-
MIPOTIOHYBAIM BBAKATH KpuTepieM XE BUSBICHHS [U1a-
3MaTHUYHUX KIITHH B eHpometpii [ 15]. HasBHicTh miaz-
MaTHYHHUX KIITHH y CTPOMi € HAHOUIBII crierudiaHuM
Ta YyTIMBUM JiarHoCTHYHUM KputepiemM XE. Tunosi
IUTa3MaTHYHI KITHHE Ipu XE MaloTh BENHKI KITITHHHI
TiJa, BUCOKE SJICPHO-IIUTOIIA3MATUYHE CITiBBiIHO-
mIeHHs, 6a30(ibHY IMTOIIIA3My Ta T€TepOXpoMaTh-
HOBHI MaTFOHOK. KilacH4Ha TricTooris Mae 0OMexeHy
gyyrmBicts (o 30-40%) y mnOpiBHAHHI 3 iMy-
HOTICTOXIMIYHHMH METOJIaMH, 5IKi JO3BOJIIIOTH TOYHO
ineHTH(IKyBaTH TUIA3MOIIUTH HABITh TIPH MAJIUX KiJTb-
KocTsx [16]. He3Baxkaroun Ha AesKi CyHnepedkH, ricre-
POCKOITiI0, MPOBEACHY MOCBITYEHUMH (axiBIsIMHU, y

MOETHAHHI 3 TICTOJIOTIYHUM JOCTiPKEHHSAM, PEKOMEH-
JYIOTh PO3TJISIATH SIK NIarHOCTUYHUN 1THCTPYMEHT ISt
susinienns XE [16, 17, 18].

Busnano, mo XE Moxe 3HMKYBaTH €KCIPECIito
KJIFOYOBHX PELIENITOPIB JI0 TPOTECTEPOHY, MTOPYIIYBATH
MeXaHi3MH JAecHuayalizalii Ta CIPUYUHATH HeaJeK-
BaTHY PEICNITUBHICTD CHIOMETPIIO B MIEPiO IMIIAHTA-
1ii [28], 110 3HMKYE eHEeKTUBHICTD SIK CIIOHTAHHOTO 3a-
yarTs, Tak i nmporpam EK3, a Takok acoIiroeThcs i3
MiABUIEHAM PH3UKOM BTPATH BariTHOCTI Ha paHHIX
tepminax [15,16].

CraHmapTH30BaHOTO TPOTOKONY JiKyBaHHA XE
He iCHye. AHTHOIOTHKOTEpaIis € HAPIKHUM KaMECHEM
nikyBarHA XE [21]. YUncneHHi moCHiIKeHHS Tpoje-
MOHCTPYBaJIM, IO AHTUOIOTHMKOTEpamis e(QEeKTUBHO
3HHUIIYE TUIA3MaTHYHI KIITHHA B CTPOMi, THM CaMUM
MOKPAIIYIOYH Pe3yIbTaTH BariTHOCTI y marieHTok 3 XE
[22]. Bubip aHTHOIOTHKIB, TpI/IBaJ'IICTL J'IIKYBaHHﬂ Ta
[UIAX BBEJCHHS 3HAYHO Bl)lplSHHIOTI)CH B KJIIHIYHIHA
npakrtuii [23]. 3a3BuUaii BXUBaHI IpenapaTH BKIFOYa-
I0Th JOKCHIUKIIIH, METPOHI1a30J1, HTUIPO(IOKCALUH 1
neBodokcanud [24]. JIOKCHUIMKIIIH 9acToO € Tperapa-
TOM MepILoi JIiHii 3aBSIKK HOTO IIUPOKOMY CIIEKTPY il
MPOTH 3BHYAWHKUX OakTepii i Mikormtasm [25].

OnucaHi HOBI, a1’ IOBaHTHI, IIIXO/IN y JIKyBaHHI
XE y pedpaktepHHAX 10 aHTHOIOTHKIB MAII€HTIB, 30K-
pemMa 3acToCyBaHHS BHYTPIIIHBOMATKOBOI iH(DY3i1 30a-
rayenoi Tpomboruramu miaazmu [26]. OctaHHi [10-
CJTI/PKEHHS CB1T4aTh, 110 Mmicis jJikyBanHs XE wactora
HACTaHHS BariTHOCTI 3pocTana y 2 pas3u i KHBOPOA-
XKeHHs y 4 pasu [26, 27].

BucnoBkn. IlpoBenernil orisg niTepaTypu 3a-
CBITYMB, 11O XpOHilIHI/Iﬁ SHJIOMETPHT NOPYIIIY€ PErpo-
IYKTHBHY (I)yHKm}o JKIHKH, BIUTMBAIOYH SIK Ha SIKICTBH
JKHUTTS, TaK 1 Ha TpaBo narfieHTky Ha 0aThKiBCTBO. Cy-
YacHI CTpaTerii MiarHOCTUKU 3acHOBaHI Ha TiCTepo-
CKOIi, IMYHOTiCTOXIMIl Ta MOJICKYJIIPHUX METOMAX,
SIKi TO3BOJIAIOTH TOYHO BCTAHOBUTH JiarHo3. BimHOB-
JICHHIO PETIPOAYKTUBHOT'O TIOTEHITIATY CIIPHsE aHTHOA-
KTepiajibHa Ta IMyHOrOpMOHAJIbHA Teparis.
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POLYENDOCRINE OVARIAN METABOLIC SYNDROME: MODERN TREATMENT STRATEGIES
(LITERATURE REVIEW)

Anomauin

Ilposedene oocniosxcenns 3aceiouuno, wo CyyacHi nioxoou 00 NKYBaAHHS CUHOPOMY NONIKICMO3HUX AECU-
HUKI8INONIEHOOKPUHHO20 08aAPIAIbHO20 MeMADONIUHO20 CUHOPOMY XAPAKMEPUIYIOMbCSL KOMILEKCHUM RIOX00OM i
IHOUBIOYANLIZ08AHUM MEHEONCMEHMOM, SIKUL NOEOHYE MOOUPIKayiio cnocoby xcummsi, hapmaxomepaniio ma pe-
npooyKmueHi mexnonoeii. OCHOGHUMU HANPAMAMU GNIUBY € HOPMANI3AYIs MEeMAOONTUHUX NOPYULEHD, HUINCEHHS
IHCYIHOpe3UCTNEeHMHOCME, KOPeKYisi 2inepanopo2eHizMy, CIuMyaayis 08ynayil y Nayi€eHmox, wo HIAHYIOmb
sacimuicmos, ma npopinaxmura 00820cmpoKosux Hacniokis. Hoei mepanesmuuni cmpamezii, 6KIOYHO 3 IHHO-
8ayiHUMU DAPMAKONOIYHUMU A2eHMAMU, 00360IAI0Mb ONMUMIZY8AMU Pe3YIbMamu AiKY8aHHs ma NOKPAuumu
AKICMb AHCUMMS NAYIEHMOK.

Abstract

The conducted study proved that modern approaches to the treatment of polycystic ovary syndrome/polyen-
docrine ovarian metabolic syndrome are characterized by a comprehensive approach and individualized manage-
ment that combines lifestyle modification, pharmacotherapy and reproductive technologies. The main directions
of influence are normalization of metabolic disorders, reduction of insulin resistance, correction of hyperandro-
genism, stimulation of ovulation in patients planning pregnhancy, and prevention of long-term consequences. New
therapeutic strategies, including innovative pharmacological agents, allow to optimize the results of treatment
and improve the quality of life of patients.

Kntouoei cnoea: cunopom nonikicmo3nux Ss€4HUKig, nosieHOOKPUHHUU 08APIANbHUL MEMADONTUHUL CUHOPOM,
IHCYHOpe3UCmeHmHuicmyb, MOOUIKayis cnocody sdcumms, Mem@opmin, miazoniouHOIoH, 1empaso.

Keywords: polycystic ovary syndrome, polyendocrine ovarian metabolic syndrome, insulin resistance, life-
style modification, metformin, thiazolidinedione, letrazole.

Beryn. CuHApoOM TONIKICTO3HHMX — S€YHUKIB ~ XapyOBOi MOBENIHKHM, HETATHBHE CIPUHHSTTS BIACHOTO

(CIIKA) € oguuM i3 HAWOOMIMPEHIMINX CHIOKPHHHHIX
Ta MeTabOJIIYHUX PO3JaIiB, o Bpaxae 8-20% xiHOK B
ycbomy cgiti [10]. HemronaBHo Mi>kHapOIHUM KOHCOP-
miymom [16] CIIKS mepeiiMmeHoBaHO Ha MOMIEHAO-

KPUHHUH  OBapiaJibHUH ~ MeTaOOoJMiuyHUH  CHHAPOM
(ITOMC).
CIIKA/TIOMC € ckmagHUM 1 TeTepOreHHHM

PO3TIAIOM, SIKMI BpaXka€e MiIIITKIB, )KIHOK PEIpOayK-
TUBHOTO 1 TPEMCHONAY3albHOTO BIKY, 3 SKHUM
aCoOIIOIOTh HE TUTbKK O€3ILTIA, a TAKOXK METa0O0MuHI
YCKJIQJHEHHS 1 TICHUXOJIOTiYHI TOPYIICHHS, PO3JIaau

Tija, MO MPU3BOANUTH J0 3HAYHOTO MOTIPIICHHS SKOCTI
xurti [4, 5,7, 8, 12].

¥V xiHok piznoro BiKky 31 CITKA/IIMOC nixBumrye
PU3UK PO3BUTKY paKy EHIOMETpilo, depe3 CYITyTHi
(axTopH, Taxi sIK aHOBYJISILISI, O’KMPIHHS Ta IYyKPOBHUI
niaber [2, 14].

[icns HacTaHHS BariTHOCTI (CIIOHTAHHOT YU 1HITY-
KoBaHoi), y xkiHok 3 CITKSA/TIMOC niaBHILICHUM € pH-
3MK TeCTaliliHNX yCKJIaJIHeHb (recTauiiHoro miabery,
recTaliiiHol rinepTeHsii, NpeekIaMIcii, nepeayacHux
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TIOJIOTIB, 3aTPUMKH POCTY TUIOJA Ta HU3bKOI MacH Tijia
HOBOHApO,KeHOr0) [16].

OTxe, paHHE Ta IEPCOHATI30BAaHE JiKyBaHHI Ma€e
Ba)XKJTUBE 3HAYCHHS y KOpeKuii meTabomiunux [17] Ta
PEeNpOaYyKTUBHUX MOpPYIIeHb Yy kiHOK i3 CITKS/TIMOC
[15], a Takox B mpodiiakTULi paKy €HIOMETpilo i
HECHPUATIMBUAX BiAJAICHUX HACHIAKIB (ILyKpOBOTO
niabery 2 Ty, TUCHimigeMii, TiepToHil Ta cepueBo-
CyIUHHHUX 3axBopioBaHb) [10].

Merta nocuiaKeHHsI: BHUCBITJIMTH CydYacHi IaHi
JTEepaTypy Mpo Cy9dacHi TepaneBTHYHI CTpaTeril mpu
CHHIIPOMi TOJIKHUCTO3HHX SE€YHUKIB/ TIOJIICHIOKPHH-
HOMY OBapialbHOMY METa00IiYHOMY CHHIIPOMI.

Martepian Tta meroau: Bymo mpoBeneHo orimsig
Cy4JacHOI JIiTepaTypH 3 NMUTAaHb JIKyBaHHS CHHIPOMI
MOJIIKUCTO3HUX S€IHUKIB/ MIOJIICHIOKPUHHOMY
OBapiaJbHOMY METa0OJIYHOMY CHHAPOMI, OIMyOJIiKO-
BaHOI MpoTsAroM octaHHiX 10 pOKiB y peleH30BaHHX
MEIUYHHX KypHaJaxX, sKi 1HIEKCYIOThCS Y HAYKOMET-
puunux 0a3ax ganux PubMed, Scopus, Medline, i3 Bu-
KOPHUCTaHHSIM KJIIOYOBHMX CIIiB: CHHIPOM MOJIKICTO3-
HUX SIEYHUKIB, TOJIICHIOKPUHHHUN OBapialbHUI MeTa-
OomiyHMiA CHUHIIPOM, IHCYITIHOPE3UCTEHTHICTB,
MeT(QOPMiH, Tia30JIiIUHIIOHH, IETPA3OIL.

PesyabraTn pocaigxenns. Y 2016-2026 pokax
3HAYHO 3pOCiia KUTBKICTh MyOJiKaIii, SKi BHUCBITIIIO-
OTh IUTAHHS ONTHMI3alii JIarHOCTHKH Ta MEHEIK-
menty CITKS/TIMOC [1, 2, 20].

Hoseneno, mo nposisu CITKA/TIMOC € Bkpaii re-
TEpOTreHHUMH, TOMY JIIKyBaHHs Ma€ OyTH 1HIUBILyasb-
HUM, I3 ypaxyBaHHsM (EHOTHITy Ta MpPIOPHUTETIB
narienTku [1, 2, 6].

Moudikaifiro cnocody KUTTS, OCOOIHUBO Yy
MTITKIB, PEKOMEHIYIOTh SIK TIEPITY JIHIFO JTIKYBaHHS
qura ounemnocti namieHTox 31 CITKS/IIMOC, ocobiuBo
3a HasABHOCTI HAIMIpHOi MacH Tija abo OXUpiHHA [1,
13]. 3amwkenHs Macu Tiia Ha 5—10% acomiroeTbes i3
3HWKCHHSM 1HCYJIIHOPE3UCTCHTHOCTI, BiTHOBJICHHSIM
OBYIISIIIT, 3HIKEHHAM yacToTi AMK Ta mokpamieHHsIM
penpoayktuBHOi (ynkuii [1, 10].

PexoMeHioBaHi 3ax0/1M BKIIIOYAIOTh 30ajaHCo-
BaHe Xap4yBaHHS 13 OOMEKEHHSM HIBUAKHX BYIJIe-
BO/IIB, pETyJISIpHY aepoOHy Ta CHJIOBY (Di3MYHYy aKTHB-
HICTh, @ TAKOX KOPEKIIit0 mopyireHs cHy [1, 2]. Ce-
pEeI3eMHOMOPChKA Ji€Ta MOXE CTaTH OJHI€ 13
ONTHMAJIFHUX CTpATeriii Xap4yyBaHHS IPH JIKyBaHHI
CIIKS/TIMOC, ockinbkn BoHa 3a0e3leuye aHTHOKCH-
JMAHTaMHU, MICTHTh 3HAYHy KIUIBKICTh KJIITKOBUHH,
BiTaMiHiB, MiHepaJiB Ta iHIII 010JIOTIYHO aKTHBHI CIIO-
ayku. llle oHi€0 BaXKIIMBOIO [IEPEBArol0 Cepea3eMHO-
MOpPCBKO{ JI€TH € HasBHICTH KOPUCHHX JIMIiJIiB, 0CO0-
JIMBO THX, SIKI OTPUMYIOTH 3 OJIUBOK, TOPIXiB Ta KHUPHOI
puoH, TaKoT sIK JIOCOCh Ta capauHu [ 13].

CporojHi 0JIeH mpemnapar He JKye BCi aCIIeKTH
CIIKA/TIMOC, Tomy icHYE KiJlbKa CXBaJI€HUX METOIIB
JIKyBaHHS, CIPIMOBAHWX Ha KOHKPETHI OCOOIMBOCTI
IIbOTO CHHJIPOMY, & CaMe, BIUIMB Ha HAJUIMIIOK aH/APO-
reHiB, iHcyniHopesucteHTHocTi (IP) Ta 6e3mminns [10].

Kom0iHOBaHI ~ rOpMOHaJBbHI  KOHTpalENTHBU
(KT'K), mo 3HWKYIOTh PiBEHb LMPKYJIOIYHAX aHAPO-
TeHIB, € TEPaIleBTUYHUM 3aCO00M IepLIO] JIiHIT K Ipu
ripcyTusMi, TaK i npu akHe y xiHok i3 CIIKS/IIMOC,
SIKi He TUTaHYIOTh BariTHICTH [ 11]. Bubip koHKpeTHOTO

TpenapaTty 3IIHCHIOEThCS 3 YpaxyBaHHSIM 1HIWBIIY-
QJIBHOTO CEPIIEBO-CYJUHHOTO Ta TPOMOOTHYIHOTO pPH-
3uKky [1, 11].

V¥ pasi megocratapoi epexrurOCTI KOK Ta mpo-
TUIOKa3aHHAX OO0 IX 3aCTOCYBaHHS, SK AHTHAHIPO-
TeHHI 3acO0M MOYKHa BHUKOPHCTOBYBATH CITIPOHOJIAK-
TOH, (uryTamin abo (iHacTepun, sSKi JIFOTh Ha PIBHI aH-
JPOTECHHOTO pelenTtopa abo Ha piBHI MPOAYKINT
angporeHiB. CIipOHOJIAKTOH - aHTAaroOHICT PEeLENTOpiB
QJIB/IOCTEPOHY, 1110 MA€ aHTHAHJPOTEHHY JII0 33 paxy-
HOK iHTIOyBaHHS 3B'SI3yBaHHS IUTiAPOTECTOCTEPOHY
(AI'T). ®ayTaMin — 9UCTHI aHTHAHIPOTEH, IO i€ K
KOHKYPEHTHHUH aHTaroHiCT Ha PiBHI aHIPOTEHHOTO pe-
nenropa. PiHactepu] - KOHKYpEeHTHHH iHTiOiTOp 5-01-
penykTasu, (pEepMEeHTy, IO IIEPETBOPIOE TECTOCTEPOH
Ha JII'T, mo mpu3BOAMTE IO 3HIKCHHS KOHIICHTpAIil
AT'T. Lli npenapaTtu MaroTh TEPaTOTeHHY [0 1 TOBHHHI
MpUAMATHCS OJJTHOYACHO 3 KOHTpAIlemIiero [2].

AHOBYJISILIIIO T2 BUKIIMKAHY HEIO aHOMaJIbHY Mat-
KOBY KPOBOTEUY TaKOX MOXKHA JIIKyBaTH 3a JJOMOMO-
roto KOK. 3abe3neucHHst KpOBOTEUI BIAMIHU IIOHAM-
MEHIIIE KOXHI 3 MICSIl Ba)JIUBE I 3aXUCTY CHIO-
METpIlo BiJ Tinmepruiasii Ta 37MOSKICHIX HOBOYTBOPEHB
y ocib i3 aHOBYyJIsIIIERO [4].

IP ta xommeHcaTopHa rinepincyminemis (I'T) mpu-
cyTHI y 65-95% xinok i3 i3 CIIKSA/TIMOC, Bxioua-
IOYHM TIepeBa)kHY OUIBINICTH KIHOK i3 HaJMIpPHOIO Ba-
TOI0 Ta OXKUPIHHIM, & TAKOXK OUIBIIE MOJOBUHH SKiHOK
i3 HopManbHOtO Baroto [17]. dnst 3umxenns IP ta 3men-
LIEHHs] PU3UKY PO3BUTKY Aia0eTy 2 THITy Y KiHOK i3
CIIKS/TIMOC npu3HavaroTh mpenapard, 10 IiJBHU-
HIYIOTh YYTJIMBICTH 110 iHCYIIiHY [5].

VY xkinok i3 CIKA/TIMOC i miaumienum IMT
a0 TOpYIIEHHAM TOJEPAHTHOCTI /IO TIIIOKO3H
HAfOUIPII IIMPOKO BHUKOPHCTOBYETHCS MET(OpPMIH,
skui 3HIKye [P, perymioe MeHCTpyanbHUN LUK Ta
3HIKYE piBeHb aHAporeHiB [10]. MixHapoaHEe KepiB-
aunTBo i3 CIIKS 2023 poky, pekomeHaye MeThopMiH
SIK JIOTIOBHEHHS JI0 3MiHH CIIOCO0Y XKUTTS Y )KIHOK 3 Me-
Ta0OJIYHUM PU3UKOM, @ TAKOXK SIK TEPaIito Apyrol JiHil
B OKpPEMHX KJIIHIYHUX BUMAJKAX, Y T.4. [IPH aHOBYJISI-
TOPHOMY O€3ILTI//I Ta MPH MOPYIIESHHI TOJIEPaHTHOCTI
Jio roko3u [15].

IctunHi  ceHcuOimizaropu  IHCYJiHY, — Tia-
somiguaaionn (T3/1) (taki sIK pO3MIMIITa30H Ta
ITOTJIITa30H) Ta aroHiCTH AHINEpOKCHcOoM npodidepa-
THUBHHUH akTuBOBaTop penentopa y (PPAR-y) MoxyTh
BHUKOPHCTOBYBATHCS SIK aJIbTEPHATHBHA Teparlis MeTa-
OO0JIIYHUX Ta PENPOAYKTHBHUX NOPYIIEHB, OB'SI3aHUX
i3 CIIKS, y xiHOK, SIKi HIOraHO pearyloTb Ha MeT-
¢opmin. PPAR-y - e simepHmit peuenrop, SAKuii mocu-
JIIO€ aKTHBHICTh 1HCYNiHY 3a JOIOMOTOI0 IOCT-iH-
CYJIIHOBOTO PElENnTOPHOr0 MEXaHi3My, MEPEeBAKHO 3a
PaxyHOK HOKpameHHs 9yTIMBOCTI 0 iHCYIIHY B XKH-
pOBili TKaHMHI Ta ckeneTHUX M's3ax [1, 17]. Jlekinbka
JOCTTiPKEeHb TIOKa3yioTh, Mo T3]/ Oinbin BUpaskeHUi
BB Ha [P i gucmiminemito mpu CIIKS, mHixk met-
¢dopmin [19]. Kpim Toro, komOinaiist merdopminy i
T3 mae cunHepriuHui eeKT y JIKyBaHHI XIHOK i3
CIIK S, 3abe3neuyroun Oibl1 BUpakeHe 3HKeHHs [P,
HDK MeT(hOopMiH y MoHOTepamnii [19].

3 Meroro 3MeHIIeHHs mnepudepuuHoi IP y
narntieHTiB i3 CITIKS mmpokoro 3actocyBaHHs HaOyJIH
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mperapaTy iHO3UTONTy, a caMme, WOTo i30MepH, Mio —
ino3utony (M) i nexipo — iHo3utomy (IAXI) [18]. On-
HouacHe npusHadeHHs MI+ JIXI npoaemoHcTpyBaio
OimpIry e(heKTUBHICTD IUIS BiJHOBJICHHS PETYISIPHUX
MeHCTpyalii i 3HmkeHHs ingekcy HOMA Tta 3arains-
HOro Tecroctepony [19].

Bepbepun (BBP), sik mpupoaHuii 130XiHOIIHOBHH
aJKanoin, BUBYABCS B PI3HUX PaHJIOMI30BaHHX
KJITIHIYHUX J0ciiuKeHHAX y nanienTiB 3 CITKS i noka-
3aB CBOIO O€3IeKy Ta NepCIeKTUBHICTh Y 3HWKeHHI [P,
3HIDKCHHI PiBHS JIIIIIB Y KPOBIi Ta BiTHOBJICHHI OBYIIS-
mii [20]. 3acTtocyBanus BBP mepeBepiyBaio mito MeT-
(hopmiH y 3HIKEHHI piBHS TpuriinepuaiB. KoMmOiHalis
MeThopminy Ta BBP mponemoHcTpyBana 6inbmn Bupa-
’KeHE 3HW)KEHHS 3arajbHOro TecTtocTepony ta IMT, y
TOPIBHAHHI 13 MOHOTEpAITi€I0 JHUIIEe METPOPMIHOM
[20].

Cyodeprunphicts y xiHok 31 CITKS/TIMOC Bu-
HUKA€ B OCHOBHOMY Yepe3 OJIIr0OBYIIALI0 ab0 aHOBY-
nsiuito [4, 18], ToMy iHIyKIist OBYIISILIT € OCHOBHUM Me-
TOJOM JIKYBaHHSl PENpOAyKTUBHHMX HOpYymeHb. Jlis
iHAyKOii oByNAWii y KIHOK 13 Oe3mIigasM Ha Tii
CIKA/TIMOC npenapaToM mepiroi JiHii € JieTpa3on,
AKAH Mae BHUIII MOKA3HUKH >KUBOHAPOIKCHHS
nopiBHAHO 3 KioMideHom. Kiomiden murpar 3amum-
IIA€THCS ATbTEPHATHBHUM BapiaHTOM Y pa3i HEAOCTYII-
HocTi netpo3ony [11]. IIpu pe3ncTeHTHOCTI 10 Menu-
KaMEHTO3HOI CTUMYJISIIT PEKOMEHJOBAaHE 3acTOCY-
BaHHS JIOMIOMDKHUX PENPOAYKTHBHUX TEXHOJOTIH,
30KpeMa EKCTPaKOPIIOPaILHOTO 3arutigHeHH: [19].

LinecnpsiMoBaHe JiKyBaHHS AUCOi03y Ta BIIHOB-
JICHHSI KMIIKOBOi MIKpOOIOTH ChOTOJHI PO3IIISAAI0Th
SK HOBY IHAMBIJyaJli30BaHy CTpaTerilo JiKyBaHHS
CIHKA/TIMOC [17]. IlpoBeneni DociimKeHHS 3acBi-
YYIOTh, 0 PU3HAYEHHS NMPeOiOTHKIB, IPOOIOTHKIB Ta
TpaHCIUIAaHTalisd QeKaTbHOI MiKpOOiOTH, MOXKYTh MO-
JyJIOBaTH 3alajibHi Ta OKUCIIOBAIBHI HUIXH, SKi €
Ba)XXJTUBUM YMHHUKOM MeTa0oNi4HOI AUCOYHKIIT Mpu
CIIKS/TIMOC [9].

Cy4acHi KepiBHMUTBa MiJKPECIIOIOTh HEO00-
XiJHICTb CKPUHIHTY TPUBOXHHUX 1 JIENPECUBHHUX
posznaziB y nauientok 3i CITKS [1, 12]. Mynbruaucim-
IUIIHAPHMHN MiJXiA i3 3aJIydeHHSM TriHeKoJiora, eHJo-
KPHMHOJIOTa, JIIETOJIOra Ta MCUXO0JIOTa JI03BOJISIE TIOKpa-
HMIMTH NPUXWIBHICTh /10 JIKYBaHHS Ta SKICTh JKHTTS
nanienrok i3 CITKSI/TIMOC [8-10].

BucnoBku. IlpoBeneHe mocmifkeHHS 3acBin-
YUIIO, IO CYYacHI MiIXOAM JO JIKYyBaHHS CHHIPOMY
MOJIKICTO3HUX SIEYHHKIB/TI0JTi€H TOKPHHHOTO
OBapiaJIbHOIO METa0OJIIYHOTO CHHJIPOMY XapaKTepH-
3YIOThCSI KOMIUIEKCHUM TIiAXOJ0M 1 iHAMBiIyami3oBa-
HUM MEHEDKMEHTOM, SKHUH TOoeaHye Monubikariiio
croco0y XUTTA, (papMaxoTeparmiro Ta penpoayKTHBHI
TexHojorii. OCHOBHUMH HamlpsMaMH BIUTUBY € HOP-
Mauizanis MeTaboNiYHuX IOpYIIeHb, 3HIDKEHHS iH-
CYTIHOPE3UCTEHTHOCTI, KOPEKIisl TilepaHApPOreHi3MY,
CTUMYJIALIS OBYJSAWIl y NAaIlliEHTOK, IO IJIaHYIOTh
BariTHICTh, Ta MNPOQIIAKTHKAa  JIOBFOCTPOKOBHX
HacuiakiB. HoBi TepameBTH4HI cTpaTerii, BKIIOYHO 3
IHHOBAI[ITHUMU (PapMaKOJIOTIYHUMHE areHTaMU, T03BO-
JSIFOTH ONITUMI3YBaTH PE3yJIbTaTH JIIKYBaHHS Ta HOKpa-
LIUATH SIKICTB KUTTS MALICHTOK.
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NUTRITIONAL IMBALANCE OF PREGNANCY AND ITS PERINATAL CONSEQUENCES

Anomauin:

Y nomounomy oenadi suceimneno eniug xapuysanns a2imHoi Ha pO36UMOK 2eCMAaYiUHUX YCKIAOHEeHb, CIaH
nnoda ma 300pos's oumunu y maubymuvomy. Heoocmamue abo HaomipHe CRONCUBAHHS NEBHUX NONCUBHUX PEUO-
BUH NIO YAC 8a2iMHOCMI NPU3BOOUMb 00 3AXE0OPIOEANHL 0OPOCIOL TIOOUHU 8 nodarvuomy yscummi. I nasnaxu, He-
CRPUSIMIUGE 3aNpPOSPaAMOBaHi npoyecu nid 4ac CKOMIPOMEMOBAHOL 6A2ZIMHOCMI MOXCHA 3anodiemu abo npuHai-
MHI 3MEHWUMUY WASAXOM 8i0N0BIOHOT HYMPIMUBHOT NIOMPUMKU.

Abstract:

The current review highlights the influence of pregnant women's nutrition on the development of gestational
complications, the condition of the fetus and the health of the child in the future. Insufficient or excessive con-
sumption of certain nutrients during pregnancy leads to adult diseases later in life. Conversely, adverse pro-
grammed processes during a compromised pregnancy can be prevented or at least reduced by appropriate nutri-

tional support.

KuiiouoBi cioBa: xapyysanns, eacimuicms, HympicHmu, npo@iraxmuxa, Hympimuena niompumka.
Key words: nutrition, pregnancy, nutrients, prevention, nutritional support.

Beryn. BariTHICTB Big3Ha4yaeThCs CKIIAHICTIO
MeTaboJIIYHUX MPOLECIB, SIKI BIUIMBAIOTh HA PO3BUTOK
IUI0/1a Ta MAIOTh MPSIMi HACIIIIKHU JIJIsI 37I0POB'st MaiioOy-
THBOT TUTHHU. HOopManbHUi picT 1 pO3BUTOK 1012 3a-
JeXaTh BiJl MOCTIfHOTO TMOCTAa4YaHHS MOXHUBHHUX pe-
YOBUH dYepe3 IulaneHTy. HaamipHe abo HemoctaTHE
CIIO)KMBaHHS IIEBHOI ITOXXMBHOI PEYOBUHHU MOB’SI3YIOThH
i3 IporpaMyBaHHAIM PHU3HMKY PO3BUTKY psAy HeiHpek-
niitanx 3axBopioBaHb (HI3), Takmx sK OXUpiHHA,
niabeT, TIMepToHisA, CepIeBO-CYANHHI 3aXBOPIOBAHHSA,
HEaJKOTOJIbHA KUPOBa XBOpoOa ME4iHKH Ta HEHPOKO-
rHiTHBHI po3nanu [1, 2]. Hemoinanus Matepi Ha paHHIX
TepMiHaX BariTHOCTi 301IbIIy€e PU3UK KapAioMeTadoti-
YHHUX CTaHIB y OPOCIOMY Billi, IOPiBHAHO i3 HENOi-
JIaHHSIM Matepi B cepeiHi a00 HaNPUKIHII BariTHOCTI
[3].

VY cydacHOMY CBITI MiJXiA 1O XapyyBaHHS 3a3HaB
3MiH Y 3B'SI3KY 3 HEI[OJJaBHIMH CITiIEMi0JIOT1YHIUMH J1a-
HHMMH, II0 NMEPEeKOHJIMBO CBiT4aTh HPO Te, LIO IEBHI
XPOHIYHI 3aXBOPIOBaHHS JOPOCIMX MOB'S3aHI 3 yMO-
BaMH BHYTPIIIHEOYTPOOHOTO XapuyBaHHs. ToMy MeTa

TETep MoJIArae He JHIIE B TOMY, 100 3a0e3MeUnTH 10-
CTaTHIO KUIBKICTh DKI [T MaTepi, 11100 YHUKHYTHU Bij-
4qyTTsl Ae(iluTy, ajne i y CTBOPEHHI Xap4OBUX OCHOB
JUIL  37J0POBOTO  JIOPOCJIOTO JKUTTS, BPaXOBYIOUH
BHYTPiLIHBOYTPOOHUIA miepion [4].

Merta nociimkeHHs. BUCBITIUTH cydYacHI HaHi
JITEpaTypy Npo BIUIUB HYTPITUBHOI MiATPUMKH HA IIe-
pebir BariTHOCTI Ta NPOQITAKTUKY NepHHATAIBHUX
YCKJIaTHEHb.

Marepianu ta meroau: [lyisi JOCSTHEHHS METH
JOCII/DKEHHSI  BUKOPHCTaHO  METOJ]  CHCTEMHOI'O
aHamizy 6a3 maHuWx (axoBUX MEIUYHHUX KypHAIiB 3a
niepion 2020—-2025 pokiB, siKi IHIEKCYIOThCS y HAYKO-
MeTpuuHuX 0azax nanux PubMed, Scopus, Medline, i3
BUKOPHCTAHHSIM KJIIOUOBUX CIIiB: Xap4yBaHHs, BariT-
HICTb, HYTPi€HTH, IPOQIIAKTHKA, HyTPITUBHA MiATPH-
MKa.

PesyabraT gocaimkenHsi. XapuyBaHHS MaTepi
J10, TiJ] Yac Ta MicIs BariTHOCTI BIAINPAE BaXKIUBY POJIb
y BU3HA4YCHHI 3/0pOB’sl Ta OJIaromnoiydds Majtoka y
ManOyTHEOMY [1]. ¥ KOPOTKOCTPOKOBIH MEPCHEKTHBI
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ToraHe Xap4dyBaHHS MaTepi MOB’si3aHe 3 BUIIUM PU3H-
KOM HECTIPHATIMBUX IIEPUHATAIEHUX HACHIIKIB, BKIIIO-
Yaroud TecTaliiHui fiabeT, mepeqdacHi Mmoyoru, 3a-
TPUMKa POCTY IUIOZA Ta BUCOKHH PiBEHb NEPHHATAIIb-
HOi  3axBoproBaHOCTI [2]. Y  HOBrocTpoKOBiit
MEpPCIIEKTHBI Xap4yyBaHHS € Ba)KJIMBOIO YaCTHHOIO Me-
TaOOJIIYHOTO IPOrpaMyBaHHs IUIOAA, SKE MOXeE
3MIHUTH EKCIPECil0 TeHOMa IIoAa, M0 MpU3Bene 10
MOCTIHHUX CTPYKTYpHHX a00 (i3ioNoriyHuxX 3MmiH, 1
BCTAHOBJICHHS aJaNTallifHAX peakIlif, sKi IIiBHU-
IIYIOTh PU3HUK XPOHIYHHUX 3aXBOPIOBAHb 1 3MiH HEPBO-
BOTO PO3BHUTKY B ITOJANBIIOMY XHTTI [3].

Bci BaxiMBi JKHATTEBI TPOLIECH B OpraHi3Mi Jro-
JIMHHA BUMAraroTh MOCTIIHOTO 3a0e3MeueHHs eHepri€lo,
sIKa YTBOPIOETHCS B PE3yJIbTATi 0I0JIOTIIHOTO PO3IIETI-
JICHHS KUBWJIBHUX PEUOBHH 1 BHIUIAETHCS y BHUTIIAIL
teria. OJUHULI BUMIPY IIBOTO TEIUIOBOTO BUAUICHHS -
KizTokasopii (kkain) abo xinomxoyni (k/Ix). 3 KoxHOTO
rpaMy BYIJICBOZIB YTBOPIOETbCS ONn3bko 4 KKal, 3
rpamy KHpiB - 9 KKaJI, 3 rpamy OiKiB - 4 kkas. OCHOBHI
JoKepelia eHepril - 1e JKUPH Ta BYTJIEBO/IU, OUJIKK BUKO-
PHCTOBYIOThCS B OCHOBHOMY /st OyJIBHUITBA KIIITUH
TKaHUH 1 OpraHiB MaitOyTHROTO TUIONY [4].

[ig wac BariTHOCTI, 32 YMOBH TPaBHIBHOI Op-
rafizamii xap4dyBaHHS, HE MOTPIOHO 3HaUyIIe 30ib-
IICHHS KUTBKOCTI KaJopiid. B cepenHpOMY BBaXKaeThCs,
0 B MIEPIIOMY TPHMECTPi MOTPIOHO TOIATKOBO JIHIIE
50-100 kkan Ha nenb, B apyromy - me 200-300
KKaJI/JIeHb, 1 B TPEThOMY - J0JaTkoBo me Ha 300-400
KKaJl/meHs [5].

Hanpuknan, ans 300poBHX JKIHOK CEpEIHBOTO
piBH (I3UYHOTO PO3BHUTKY, LIO BEIYThb AKTUBHUI
Crocid JKUTTS Ta MIATPUMYIOTH CEPEHIO IHTEHCHB-
HICTh (I3MYHMX HABAaHTa)XXEHBb, PAIiOH Xap4UyBaHHI
PO3IJIAAEThCA SIK PaliOHATBHUN 13 €HEPreTHYHO
minHicTio 2200-2300 kkan/menb. OTKe, i Yac BariT-
HOCTI pEKOMEH/I0BaHO 301IbITYBAaTH KUTBKICT KaJOPiit
10 2300-2400 kkan/aeHs y mepmomy Tpumectpi, 2500-
2600 kkan/mens y apyromy ta 2800-3000 xkan/neHsp y
TPEThOMY.

[ToTpebu B Xxap4yyBaHHI I1iJ] 4ac BariTHOCTI JAUKTY-
IOThCSI TOTpebamMu MaTepi Ta MI0AY B PO3BUTKY. 3 9-15
KT, 5IKI J)KIHKa 3 HOPMaJIbHOIO Barol ONTUMAaJIbHO MO-
BUHHA HaOpaTH MiJ 4ac BaritHocTi, npudmusuo 40%
CKJIQIa€ThCSl 3 IUIOAY, IUIALGHTH Ta aMHIOTHYHOL
piAvHY, TOJI K pelTa SBIse€ COOO0 301IbIICHHS TKA-
HHUH MaTepi, BKIIOYAl0YH MaTKy, IPpyJIH, KpoBi, iHTep-
CTHLIAJIbHOT PIIMHH Ta JKUPY.

OdikyBaHHs JAUTHHHM - 1I¢ BiAMOBINANBHUHN eTarl,
SKAH BUMarae CBiJIOMOTrO MiAXOAy Ta HONEPeTHBOT
MIATOTOBKYU Uil YHUKHEHHS MOMIIMBHX YCKJIaHEHb.
HeoOxigHO 31aTH KOMIUIEKC aHANI3iB, 1 Y BUIAIKy BH-
SIBIIEHHSI Oy Ib-SIKUX BiIXWJICHb, 3HAUTU MPUIHHY 1 YCY-
HYTH 11 JTiKyBaHHIM.

OxuH i3 KIIIOYOBHX ACIEKTiB IUTAaHYBAaHHS Barit-
HOCTI - IIe¢ TIEpEKOHAHHSI, 110 OpPTaHi3M 3a0e3neueHnit
JIOCTaTHBOIO KiJIbKicTIO QoutieBoi kuciaoTH. PomieBa
KUCJIOTa — IIe CHMHTeTHYHa (hopma BitamiHy B9, sixa
BXOJWTH IO TPYIH BOJOPO3YMHHHX BITAMIHIB, KU
BXJIMBUI JUIs1 KIIITHHHOTO N0y, popmyBanns JJHK
i Merabomnizmy. CydacHi JOCHIIPKEHHS CBiI4aTh, IO
npuiiom (oJieBoi KHCIOTH B PEKOMEHIOBaHIN 1031

MPOTATOM 3 MICSIIIB 0 3a49aTTs 3MEHIIYE PU3UK BPOJI-
KeHnxX Bax y mioxa Ha 80% [6]. Bitamin Be Biamo-
BigHO 1o pekomeHmanit BOO3 nmpodinaktuky nedek-
TiB HEPBOBOI TPYOKH IIIOAA JOIIIEHO PO3IIOYNHATH 32
2-3 wmicsi 10 3a9aTTs Ta MPOJOBXKYBATH {1 yIIPOIOBXK
MepIINX TPHOX MICSIB BariTHOCTI, IIISIXOM 3aCTOCY-
BaHHA 400 Mkr ¢omieBoi kuciotu Ha neHb. . Lle He
nuIie 3arnodirae qedekram HepBOBOI TPYOKH, ane i 3a-
XHMIIIA€ Bl aHOMaJIiil pO3BUTKY MO3KY, CEpLIEBO-CYIHH-
HOI Ta CEYOBHBITHOT CUCTEM, a TAKO)K BHHUKHEHHS I11i-
JIMHY BEPXHBOTO MiTHEOIHHS, TeEeKTiB KiHIIBOK Ta ITy-
ITKOBHX TPIIK.

[Ile omHNM (aKTOPOM PH3HKY YCKJIATHEHB BariT-
HOCTI, SIKUI1 MOYKHA BUPIIIATH KOPEKIIEI0 XapuyBaHHS
1 paIioHAIBHOIO 103010 (POJIEBOI KUCIOTH € BHCOKHUI
piBeHb aMIiHOKHCIOTH ToMoICcTeiH. YacTo came mei
MIOKa3HUK € IPUYMHOI0 CAMOBIIBHUX BUKU/IHIB y Barit-
HHUX, 4epe3 TpoMOO03 CyAuH, SIKI KpPOBONOCTAa4alOTh
mwria. L[ aMiHOKHCIIOTa YTBOPIOETBCS IIPH PO3KIIA-
JIAaHHI MCTiIOHIHY, KM HaIXOMHUTh IO OPraHi3My JIO-
JUHU 3 TPOAYKTaMH, OaraTiMu Oinkom. 3a3Buuait
HaJUIMIIOK TOMOIMCTETHY HEUTPaIi3yeThCs 32 PaXyHOK
¢omieroi kucnotu Ta pepmentiB MTRR, MTHFR Ta
MTR. V BariTHHX HOPMOIO € 3HIDKECHHUN piBEHH TOMO-
nucteiny — 10 10 MKMOITB/II.

JKinkaMm i3 TeHEeTUYHOIO CXHJIBHICTIO JIO Tilepro-
MOLCTETHEMIT PEKOMEHAYETHCSI YHUKATH MPOIYKTIB,
110 MICTATH OUJIOK, 3 IKOTO YTBOPIOETHCSI TOMOLIUCTETH,
TaKMX K CBUHHMHA, CHp Ta S, i 3a0e3meuyBaru orm-
TUMaJIBbHUHA TPUHOM (OTIE€BOI KUCIOTH, PO SKUH ro-
BOPHWJIOCH paHillle.

[TepeGir BariTHOCTi, BHYTPILIHBOYTPOOHHH pPO3-
BUTOK IIJIO/Ia Y 3HAUHIH Mipi 3a/Ie)KUTh BiJ] MarHi€BOTO
roMeocra3y. Bijzomo, mo i yac BariTHOCTI moTpeda B
Mg 3pocrae y 1,5-2 pa3m, mo 3yMOBICHO (OpMyBaH-
HSM 1 QYHKIIIOHYBaHHSM IDIAIIEHTH, BHYTPIITHBOYTPO-
OHHMM POCTOM 1 PO3BUTKOM ILIO/A, & TAKOXK ITiIBUIIICH-
HSIM PiBHIB €CTPOTEHIB Ta ajdbI0ocTepoHy [7]. Pekomen-
noBaHa 1o0OBa [Jo03a MarHir0 BariTHUM KiHKaM
craHoBuTh 350400 mr. ['inomarniemist y martepi rnpus-
BOJIUTH JI0 TIOPYLICHHs (QYHKIIT IUTAeHTH 1, K HaCIIi-
JIOK, 3aTPUMKH POCTY TUTOJIa Ta ioro auctpecy [8].

Ille omuH HeOe3meyHWii CTaH, acOIiHOBaHHUIA 3
BariTHICTIO, SIKUM Ma€ OCOOJHBY aKTyadbHICTh — I
3aiizopedinurHa anemis. [lommpenicts anemii 0e3-
npeneaeHTHa - Big 20 10 80 % KiHOK 3aJIeKHO BiJ €KO-
HOMi4HOTO piBHS KpaiHu [9]. B YkpaiHi ui nokazHuk
nocsiratote 26-34% BaritHux. [0 po3BHTKY aHeMii y
BariTHUX MOXYTb ITPU3BECTH 3HIKEHHS HAJIXOIKCHHS
Fe no opranizmy 3 DKeto, HOpyIIEHHS! BCMOKTYBaHHS
HOro B KMIIEYHUKY, KPOBOTEUI 3 TPABHOT'O TPAKTY, CTa-
TEBUX [IUIAXIB, AEAKI XPOHIYHI 3aXBOPIOBaHHS. 3aXBO-
pIoBaHHS HeOe3NeYHe THM, IO BOHO 301TBIITYE PU3UK
MepeJacHuX IIOJIOTIB, TepeadacHe BiAmapyBaHHS
HOpPMAaJIFHO PO3TaIIOBAHO]I IJIAIIEHTH, CJIA0KICTH MOJI0-
TOBOi TisSTBHOCTI, 3aTPUMKY POCTY IUIOZQ, 301IbIIye
PH3HK KPOBOTEY Y MiCIIAIIOIOTOBOMY IEPioJli Ta pU3UK
3analbHUX yCKJIaJHEHb, € IPUYNHOIO TiHONAKTII.

JliarHOCTUYHMM MapKepoM aHeMii BBa)Ka€ThCS
3HWKEHHS piBHS (epuTHHy. Ko GpeputnH HIKYe 15
MKT/JI, 1ie MiITBeppKeHHs aHemii. Skmio x ¢eputun
Hwk4e 30 MI/Mi, MOXKHa TOBOPHUTH IIPO BHCHAXKECHHS
3armaciB 3aJ1i3a B OpraHi3mi abo JaTeHTHUN Ae(iuT.
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Y 2017 poui BOO3 3aTBepanna 0CHOBHUH TOKY-
MEHT, B IKOMY PEKOMEHYEThCS BCIM BariTHUM 3 HOP-
MaJbHUM piBHEM remMorio0iny orpumyBatu 30-60 mr
eJIeMeHTapHOTO 3aliza Ha m00y. SIkmo y BaritHOL
JIarHOCTOBAHO aHEeMiro, MIOACHHA J03a MpenapaTiB
3aii3a Mae OyTtu 30inbiIeHa 1o 120 Mr y nepepaxyHKy
Ha 3ali30, JOKH pIiBCHb TEMOIJIOOIHY HE HOp-
Mmanizyetbes (Hb>110 r/m) [2].

Takox I0OBeIeHO, 1110 0OMeXeHHsI OiKa ImijJ Jac
BariTHOCTI NMPHU3BOAUTH JI0 3aTPUMKH POCTY ILIOJA 3
MOJANBIIIONO TIMEPTIIiKeMi€r0, HeMePEHOCUMICTIO TIIIO-
KO3H, 1HCYJIHOPE3UCTEHTHICTIO, OXKHUPIHHAM 1 Tirepre-
H3i€r0 y gopociomy Birti [6].

Bimomo, mo Migs, IWHK, MapraHelb, CeJeH, BiTa-
Mian E, C i A, a TakoX CHCTEMa IIIyTaTiOHY BOJIOIIIOTh
AQHTHOKCUJIAHTHUMH BIIACTHBOCTAMH. He3Baxkaroun Ha
Te, M0 OYJIO MOKa3aHOo, [0 BUKOPUCTaHHS aHTHOKCH-
JIAHTIB MiJ 4ac BariTHOCTI 3ano0irac HeiHpeKuiiHuM
3aXBOPIOBAHHSAM Y JIOPOCJIHX, ChOTOJHI HEJOCTaTHHO
JIAHUX PO T€, KOJIHU 1 IK BUKOPUCTOBYBATH aHTHOKCH-
JIAHTHI MOXHBHI PEUOBHMHH ISl MEpenporpamyBaHHs
3aXBOPIOBaHb JOPOCIIHX, TOB’S3aHUX 3 OKHCIIOBAJb-
HHM CTPECOM IIiJ] 4ac BariTHocTi [4].

BucHoBKH. Y MOTOYHOMY OIVIANI BHUCBITICHO
BIUIMB Xap4yBaHHS BariTHOI Ha PO3BUTOK IecTalliifHUX
YCKJIaJIHEHb, CTaH IUIOJa Ta 3J0POB'S IUTHHH Y MaliOy-
THEOMY. HemoctaTHe abo HagMipHE CIIOKUBAHHS MEB-
HHUX NOXUBHHUX PEYOBHH IIiJl Yac BariTHOCTI NPH3BO-
JIUTH JI0 3aXBOPIOBaHb y MOAAJIBLIOMY XUTTI. Hecripu-
ATIIMBI  3amporpamMoBaHi  MNpoOIleCHM i 4Yac
CKOMIIPOMETOBAaHOI BariTHOCTI MOXKHa 3amo0irtu ado
NpUHaHMHI 3MEHIIUTH IUITXOM BiINOBIAHOT HYTPIiTHB-
HOT MiJATPUMKH.
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Abstract:

Artificial intelligence has already firmly established itself in the field of education and training. By "artificial
intelligence™" we mean technologies that imitate human thinking: they understand text and speech, draw conclu-
sions, learn from experience and are able to offer informed decisions. Artificial intelligence (Al) in education is a
powerful tool for personalizing the educational process, automating teachers' daily tasks (checking assignments,
creating plans) and providing students with 24/7 support.

In the modern world, with the rapid development of technology, everything is constantly transforming. The
application of artificial intelligence (Al) to solve everyday problems has become a trend in the development of
information technologies. Al has a huge impact on various aspects of life in general, including the educational
process. Its application allows you to increase the efficiency of training and optimize the work of teachers.

Since the education system is gradually moving towards digitalization, the use of artificial intelligence in
education is relevant. In particular, in countries interested in the development of education, education is under-
going a digital transformation. Therefore, the problems of ensuring the individualization and personalization of
the educational process based on modern technologies are becoming increasingly relevant. The relevance of this
work lies in exploring the potential of artificial intelligence in the educational environment. This will not only
improve the educational process, but also ensure the compliance of the national education system with interna-

tional standards [1].

Introduction

The idea of using artificial intelligence in educa-
tion began to develop in the middle of the 20th century,
when the first computers capable of analyzing data ap-
peared. At the initial stages, the main focus was on cre-
ating educational programs using algorithms that pro-
vide students with training materials and test tasks. One
of the first examples was the "Platonic" system, devel-
oped in the 1960s and covering interactive training
courses [2].

Acrtificial intelligence is rapidly entering schools,
colleges and universities of all developed countries. It
frees teachers from routine work, allows students and
schoolchildren to learn at their own pace, and opens up
new opportunities for all participants in the educational
process. If we look at the main changes that artificial
intelligence has brought to education, we will see that
the use of artificial intelligence in education is one of
the main priorities of countries interested in developing
education. In the documents, artificial intelligence is
defined as a technology capable of increasing the effi-
ciency and quality of education, artificial intelligence is
defined as a technology capable of increasing the effi-
ciency and quality of education.

Artificial intelligence is defined as a technology
capable of increasing the efficiency and quality of edu-
cation. Therefore, it is planned to increase the number
of specialists who will graduate in this direction many
times, On-site training is conducted, teachers are
trained in the application and use of artificial intelli-
gence tools in the educational process. It involves the
integration of future artificial intelligence modules not
only into specialized programs, but also into all educa-
tional programs. In order to systematically develop this

area and ensure unified approaches, a number of stand-
ards are being developed and implemented that regulate
the use of artificial intelligence in education. General
concepts and terms, Requirements for teaching materi-
als for adaptive learning in schools, Preparation of sci-
entific publications, management of academic indica-
tors, Formation of applicant contingents for university
students. Let's consider which specific areas are already
actively developing thanks to artificial intelligence.
Today, artificial intelligence is integrated into ed-
ucational processes at all levels, from elementary
school to university and corporate training. It is used
not only to personalize learning, but also to develop
new teaching methods, manage educational processes
and analyze data. Neural networks help teachers auto-
mate answers to frequently asked questions from stu-
dents. Students receive a brief explanation of the topic,
practice speaking a foreign language (the bot corrects
mistakes), and get advice on how to solve the problem.
The main advantage of artificial intelligence is its abil-
ity to adapt to each student. Traditional lessons are
aimed at an average student, which leads to some chil-
dren falling behind and others getting bored. Artificial
intelligence continuously analyzes students' progress
and mistakes, identifies knowledge gaps, and automat-
ically offers additional materials, examples, or tasks to
fill them. If a student easily completes a task, artificial
intelligence personalizes their learning path by offering
more difficult tasks without delaying the entire group.
Artificial intelligence plays a significant role in im-
proving the quality of the educational process. One of
its main advantages is the ability to personalize train-
ing. Modern platforms can analyze student achieve-
ment data and create individual training plans that take
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into account the student's learning pace, level of prepa-
ration and interests. The use of artificial intelligence
goes beyond traditional education. For example, a vir-
tual teacher created using artificial intelligence technol-
ogy can act as a teaching assistant, advise students or
answer questions in real time. Simulators are actively
used in medical and engineering disciplines, which al-
low students to practice practical skills in a safe envi-
ronment.

Checking notebooks, tests and quizzes is one of
the most time-consuming tasks for teachers. Artificial
intelligence takes over this routine. Modern systems
can check much more than just multiple-choice tests.
For example, extended written tasks are checked using
special templates, and in essays, artificial intelligence
can identify grammatical errors and evaluate the struc-
ture and logic of arguments. Neural networks can also
check programming code, which saves teachers a lot of
time. SafeNet market experts note that artificial intelli-
gence already reduces the workload of teachers by four
to five times, and in the near future this figure may
reach ten times. These freed-up hours can be spent on
live communication with students, providing individual
assistance, or preparing interesting assignments. Chat-
bots in universities and schools are assistants who are
ready to answer any question around the clock. Appli-
cants and students can get information about the sched-
ule of classes, deadlines for assignments, dormitory
rules, and scholarships. Neural networks help teachers
automate answers to frequently asked questions from
students. Students receive a brief explanation of the
topic, practice speaking a foreign language (the bot cor-
rects mistakes), and receive advice on how to solve the
problem. Smart educational platforms are entire eco-
systems that combine various artificial intelligence
functions. They offer the following:

- Adaptive courses — the program automatically
adjusts the complexity and sequence of the material to
the student’s progress;

- Smart recommendations — suggest which topics
to review and which additional materials to study;

- Analysis of academic performance platforms not
only provide grades, but also identify general trends,
weaknesses within the group and predict the risk of in-
dividual students falling behind;

- Creation of materials assistance in creating
presentations, tests, assignments and notes. For exam-
ple, automatic transcription of video lectures on the
Kontur.Tolk service followed by creation of a short
summary.

- EdTech ecosystems operate on cloud-based PaaS
(Platform-as-a-Service) solutions. For example, adap-
tive courses dynamically load content from cloud stor-
age, and material generation uses NLP algorithms run-
ning on distributed servers. The application of artificial
intelligence provides tangible benefits, let's consider
some of them.

- Saving teachers' time. Freeing up time for crea-
tive work and live communication with students.

-Individual approach. Training is more effective
because it takes into account the individual needs and
pace of each student.

-Always available. Students can get help or access
learning materials at any time.

- Inclusivity. Al helps people with disabilities. Ex-
amples include text-to-speech for the visually impaired
or automatic audio/video transcription for the hearing
impaired.

- Increased objectivity. When evaluating standard-
ized tasks with clear criteria, Al is less susceptible to
subjective factors than humans.

- Variety of formats. Al helps create interactive
tasks, educational games, and complex visualizations,
increasing motivation and making learning more en-
gaging.

- Cloud scalability. Al tools easily adapt to work-
loads (for example, more than 1,000 simultaneous re-
quests to chatbots), which is not possible with local
school servers.

Despite its potential, the application of Al faces
serious challenges:

Hallucinations and data inaccuracy. Neural net-
works sometimes produce information that sounds con-
vincing, but may be incorrect or fabricated. They may
report non-existent dates, distort scientific facts, or cite
false sources. This is especially dangerous for students
who do not have developed critical thinking skills, as
they may accept such information as fact. Therefore, it
is always important for both teachers and students to
check facts.

Fraud and superficial knowledge. There is a strong
desire to attribute homework, essays, or coursework to
artificial intelligence. This leads to poor learning and a
decrease in the ability to solve problems independently.
There is a risk that the next generation will not learn to
think without the support of artificial intelligence.

Data security. Al systems require access to large
amounts of personal data from students and teachers to
function. Data leaks or hacks pose a real threat to pri-
vacy. Schools and universities often fail to ensure reli-
able data protection.

Ethical issues and bias. Al is trained on internet
data that may contain stereotypes, discriminatory atti-
tudes or outdated views. The neural network can un-
knowingly repeat these in its answers or recommenda-
tions. The copyright protection of content used for Al
training is also controversial.

Adaptation problems. Not all teaching staff are
fully prepared for new technologies. According to data,
only 10% of universities were actively using them in
2023. Large-scale retraining programs are needed to
change this situation.

Digital inequality. Not all schools and universities,
especially those located in remote areas, have the nec-
essary equipment, high-speed internet and trained staff
to implement Al. This can widen the gap in educational
quality.

Without cloud infrastructure, the implementation
of resource-intensive neural networks and the pro-
cessing of large volumes of data would be extremely
difficult or impossible for most educational institutions.
Cloud computing provides instant access to huge com-
puting resources, which are essential for processing big
data (academic performance, behavioral patterns, indi-
vidual trajectories). This allows artificial intelligence to
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analyze a fairly large amount of data in real time and
adapt content to each student. Cloud computing allows
schools and universities to avoid large one-time costs
associated with the purchase and maintenance of ex-
pensive server equipment. It is implemented on a fee-
for-service basis, which makes the implementation of
artificial intelligence more affordable. Cloud-based ed-
ucational platforms and EdTech solutions provide ac-
cess to educational materials, adaptive courses and ar-
tificial intelligence assistants from anywhere, at any
time of the day. This is a key factor in bridging the dig-
ital divide, especially in remote areas where the imple-
mentation of a strong local infrastructure is impractical.
Learners only need a stable internet connection.

The future of digital education is closely con-
nected with the development of artificial intelligence.
Many educational institutions are developing artificial
intelligence models for various directions, and fore-
casts in the field of education are closely connected
with the development of artificial intelligence.

- Adaptive learning will become the norm. Artifi-
cial intelligence will analyze the performance, learning
style and emotional state of students and select the most
effective formats and optimal pace.

- Artificial intelligence will become part of the
daily curriculum at all levels, from school to university.
New state standards will be developed and imple-
mented that regulate the use of technology.

- Intelligent assistants will help teachers, from au-
tomating reports to choosing the best methods for each
class or student.

- Artificial intelligence tools will become standard
equipment in educational institutions to support stu-
dents with different needs.

- Exam and test formats will shift to project-based
work, oral interviews and practical case studies - where
it is more difficult to use artificial intelligence and copy
prepared answers.

- Teachers, freed from routine tasks, will be able
to devote more time to developing critical thinking, cre-
ativity, communication and collaboration in their learn-
ers - which Al cannot yet replace.

- The development of hybrid clouds (a combina-
tion of private and public services) will become the
standard for Al platforms. This will increase data secu-
rity when working with biometric data and contact an-
alytics, while maintaining the advantages of scalability.

Artificial intelligence technologies are gradually
being introduced in many universities and schools.
Teachers are beginning to use neural networks to
quickly check homework, improve course materials,
and select additional educational resources. Students
are increasingly preferring generative models over tra-
ditional search methods, as this allows them to quickly
obtain structured answers and generate ideas for inde-
pendent work 7.

It should be noted that the use of artificial intelli-
gence can increase the efficiency of training and make
the educational process flexible and adaptive. How-
ever, the author also notes the risks that may arise, in-
cluding the loss of personal contact between teacher
and student, the danger of dependence on technology,
and the need for digital literacy.

In recent years, artificial intelligence has been ac-
tively applied in various fields, from medical research
to industrial automation. However, one of the most
promising areas of application is education. The capa-
bilities of artificial intelligence allow not only to opti-
mize educational processes, but also to personalize
learning, adapting it to the specific needs of students.

Although not all users realize it, artificial intelli-
gence is already deeply integrated into the educational
process. For example, one of the most obvious tools is
search engines. Teachers use them to find information,
prepare lectures and create teaching materials, while
students use them to solve problems, write essays and
learn new topics. The search engine is based on com-
plex artificial intelligence algorithms that analyze mil-
lions of pages, select the most relevant sources and rank
the results. These algorithms not only ensure the accu-
racy of the search, but also help the user find the exact
information they need by adapting the search to specific
user needs. The next step is for the student to answer
the question generated by the artificial intelligence.
Here we can talk about automated answer checking.
Even if it does not work perfectly today, tomorrow it
will work better and perhaps in a few years we will
reach a situation where checking the answer to a free-
form question will be as accurate as checking by a qual-
ified teacher.

Some experts believe that Al will not replace
teachers, but it will change their functions. In the future,
teachers will spend most of their time creating Al sys-
tems and teaching materials that teach students, pro-
gramming them with the necessary knowledge, devel-
oping and improving materials. Faculty will act as men-
tors who help students choose their educational paths.
A mentor is an advisor or guide who has extensive ex-
perience and knowledge in their field and supports their
professional and personal development by sharing this
experience with a less experienced person (mentee).
Mentors provide guidance for career advancement,
learning new skills, and networking. Rather than
simply providing information, faculty will become per-
sonalized learning advisors. They will be able to ana-
lyze students’ strengths and weaknesses and recom-
mend appropriate courses, subjects, and additional ma-
terials. Al will act as a tool that provides information
about students’ progress, and faculty will be able to in-
terpret this, helping students build personalized educa-
tional paths based on their interests and career goals.

Teachers will use Al to prepare lectures, analyze
student progress, and adapt lesson plans. Al technolo-
gies will be able to automate many everyday teaching
tasks, such as creating lesson plans, selecting appropri-
ate materials, and assessing student knowledge. For ex-
ample, Al can analyze subject understanding and sug-
gest adjustments to the lesson plan, making difficult
sections relatively simple. Teachers will also be able to
use Al analytics to personalize learning, identifying
common knowledge gaps for each student within a
group or individual difficulties.

In recent days, there has been extensive discussion
about the secondary school leaving exams conducted
by the State Examination Center in Azerbaijan. Teach-
ers, parents, and students have expressed different
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opinions about the principles of assessment and the
place of exams in the education system in general.
These discussions are not only about the results of a
specific exam. In a broader sense, this debate raises the
question of what and how we measure in education in
the modern era.

Historically, exams have been one of the main as-
sessment tools of the education system. However, in re-
cent years, assessment models around the world have
begun to change. One of the main reasons for this
change is the rapid development of digital technologies,
and in particular artificial intelligence.

How are assessment approaches changing around
the world?

Many countries are reconsidering assessment
mechanisms in the education system. For example, in
Finland, standardized exams are not used in most of the
school life. Student assessment is mainly based on the
results of continuous observation by teachers, project
activities, and long-term learning processes. This ap-
proach is aimed at developing not only students'
knowledge, but also their creativity and problem-solv-
ing skills.

The Singaporean education system, on the other
hand, applies a more balanced model. Although exams
exist in this country, in recent years, more attention has
been paid to project-based learning and assessment of
applied skills within the framework of the “Learn for
Life” concept. In countries such as Canada and Aus-
tralia, school-based assessment and national-level as-
sessment mechanisms are used in parallel. This ap-
proach allows both to monitor the individual develop-
ment of students and to assess the overall quality of
education.

Estonia is often cited as an example of the integra-
tion of digital technologies into education. In this coun-
try, data on students' learning processes is collected and
presented to teachers through electronic platforms. This
data helps teachers to see more clearly which subjects
students have difficulty with and allows them to organ-
ize the teaching process more purposefully.

These examples show that exams are not com-
pletely eliminated in modern education systems, but
their role is becoming part of a broader assessment sys-
tem.

The main task of education in the era of artificial
intelligence - In the era of artificial intelligence, infor-
mation is almost everywhere and access to it has be-
come much easier than in previous times. This situation
makes us think about the essence of education. In this
context, the main goal of education is not only to trans-
fer information. What is more important is to form in
students the skills to think, analyze and apply the ac-
quired knowledge in various situations. In other words,
the main task of the modern education system is not to
memorize information, but to teach thinking.

For this reason, in the era of digitalization and ar-
tificial intelligence, it seems inevitable that assessment
models will gradually change. In addition to the ap-
proach based solely on final exams in education,
strengthening in-school assessment, expanding project-

and problem-based learning methods, as well as devel-
oping teachers' digital and analytical skills are gaining
increasing importance. Such an approach can contrib-
ute to the development of education not only as a selec-
tion mechanism, but also as a social institution that
shapes thinking and creative people. In the era of artifi-
cial intelligence, the main issue is not the technology
itself, but how it can be used in a way that improves the
quality of education and human thinking. The 11-page
declaration called the “Leiden Declaration on Artificial
Intelligence and Mathematics” reflects serious con-
cerns about how Al should be used in mathematical re-
search. The experts who signed the declaration believe
that claims that Al will revolutionize mathematical
thinking are greatly exaggerated. The declaration em-
phasizes that the future of mathematical research
should be shaped by human experience and the princi-
ples of academic transparency, not by the marketing
strategies of technology companies. The statement
raises serious doubts, in particular, about the reliability
of mathematical solutions produced by artificial intelli-
gence. According to Leslie Ann Goldberg, head of the
Department of Computer Science at the University of
Oxford, existing artificial intelligence systems can pro-
duce mathematical proofs that sound very convincing,
but are actually flawed. Moreover, this is not limited to
a few small errors. Because mathematical research
largely depends on the accuracy of previous research.
If a proof in the literature is really wrong, subsequent
research based on it also risks being flawed. Therefore,
the researchers say that mathematical results generated
by artificial intelligence should not be considered reli-
able without human verification. Another issue high-
lighted in the statement is the economic pressures fac-
ing the academic world. According to the statement,
while universities and research institutions have long
struggled with financial problems, artificial intelligence
companies offer academics very high salaries, signifi-
cant processing power resources and attractive research
opportunities. This situation may encourage some re-
searchers to portray Al as more successful than it actu-
ally is. Thus, the fight against the uncontrolled use of
Al does not require bans, but rather requires the intelli-
gent adaptation of technologies to the educational pro-
cess and the creation of conditions for active learning.
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Abstract.

The article examines the role of problem-based learning in developing students’ geographical thinking in
lower secondary school. It argues that a problem situation shifts geography learning from memorising facts to
explaining spatial relations, causal links, map evidence, statistical data and local observations. Drawing on fed-
eral curriculum documents and contemporary studies, the article identifies key pedagogical conditions for using
problem-based learning: reliance on real geographical contradictions, use of multiple information sources, col-
laborative inquiry and reflection. Two tables summarise the source-based methodological conclusions and give
examples of problem situations for grades 5-9 geography.
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CoBpeMeHHbIN ypok reorpaduu Bcé MeHbIe MO-
JKeT OTPaHMYMBATHCS Tepefadeil TOTOBOIO 3HAHMA.
VYyamemycss HEOOXOIMMO HE TOJIBKO 3HATH HAa3BAHUS
00BEKTOB, IIPUPOJIHBIE 30HBI MII SKOHOMHYECKHE paii-
OHBI, HO U TIOHUMAaTh, IOYEMY SIBJIICHUS pacpeieICHEI
B IIPOCTPAHCTBE UMEHHO TaK, KaK CBSI3aHbI IPUPOIHBIE
U COLMAIbHO-DKOHOMUUYECKUE IPOLECCHI, KaKue IMOo-
CJEICTBUS UMEIOT PELICHUs YeJOBEKa JJIs TEppPUTO-
pun. [ToaTomMy eHTpallbHOH 3a/1adei CTAaHOBUTCS Qop-
MHpPOBaHHE TeorpauIecKoro MBIIUICHUSI—CIOCOOHO-
CTH BHICTh OOBEKT B CHCTEME IPOCTPAHCTBEHHBIX,
MPHUPOAHBIX, XO3AWCTBEHHBIX M JKOJIOTHYECKHX CBS-
3eH.

B ¢enepanbnoii paboueit nporpamme 1o reorpa-
¢un noguEpKUBaeTCs, YTO NMpeaMeT GOpMHPYET KOM-
IUIEKCHBIE COLUAIbHO OPHUEHTHUPOBAHHBIE 3HAHUSA O
3eMie Kak IJIaHeTe JIOAEH, 3aKOHOMEPHOCTSAX Ipu-
POJBL, pa3sMELICHUN HACEJIEHUS U X03HCTBa, a TAKXKE O
npobyieMax B3aMMOJCHUCTBHS NPUPOJBI M OOLIECTBa

[2]. B nensax u3ydeHus reorpaduu mpsiMo Ha3BaHbI pas-
BUTHE MO3HABATEJIFHBIX HHTEPECOB, PEIIEHHE reorpa-
(uueckux 3a1a4 ¥ NpoOIIeM OBCEJHEBHOM KHU3HH, HC-
TI0JIb30BaHNE Pa3INYHBIX HCTOYHHKOB Teorpaduyie-
ckoit wmH(popMmammu [2]. DTH TONOXKEHUS HCTA0T
npoOieMHOe 0OydeHHEe He IONOJHUTENBHBIM TPHE-
MOM, a METOJAMYECKUM CIIOCOOOM peasM3anuy Mpea-
METHBIX ¥ METalpeIMETHBIX PE3yIbTaTOB.
AKTyaJbHOCTh TEMBI CBSI3aHA U C TPEOOBaHMSIMHU
OI'0OC OOQ: UIKONBPHUK JOIDKEH YMEThb IPHMEHSTH
3HaHUS B YUEOHBIX 1 )KU3HEHHBIX CUTyalHsIX, paboTaTh
¢ mH(pOopMaImen, BEIIBUTaTh MPEAINOIOXKEHHS, TOKa-
3bIBaTh MO3UIMIO0 U coTpyaHndath [1]. TIpobmemHoe
oOy4yeHHe cO3aéT YCIIOBHS JJIsl TAKOW AEATEIHHOCTH,
MOTOMY 4TO YPOK CTPOHUTCS BOKPYT BOIPOCA MM MPO-
TUBOPEUUs], KOTOPOE HENb3s PELIUTh IPOCTHIM BOCIIPO-
n3BeseHueM naparpada. Lleap craTbu—packphiTh Poib
po0ieMHOro 00y4eHust B (pOPMUPOBAHUM Teorpadu-
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YECKOT0 MBIIIJICHUS] YUaIIUXCs U T0Ka3aTh METOANYE-
CKHE BO3MOXXHOCTH €r0 NPUMEHEHHS Ha YPOKax reo-
rpadum.

[IpobremHOE 00yUeHHE paccMaTpHUBAETCS KaK Op-
TaHU3alus y4eOHOTO Tpolecca, NP KOTOPOH 3HAHUS
YCBaMBAIOTCS Yepe3 MIOCTAaHOBKY M pElIeHUe M03HaBa-
TEeNbHO MpobieMbl. B oTeuecTBeHHOMW menaroruke A.
M. MaTiomKuH CBS3bIBAJI MPOOJIEMHYIO CUTYallUIO C
MHTEJUIEKTYaIbHBIM 3aTPYHEHHEM: YIEHUK CTaIKHBa-
eTcsl C IPOTUBOPEYHEM MEKIY U3BECTHBIM M HEU3BECT-
HBIM, OCO3HAET HEJOCTATOYHOCTh NMPEXKHUX CIIOCOOO0B
JEWCTBHA M HAYMHAET IMOMCK HOBOTO CIIOCO0a PEIICHNUS
[4]. dmnst reorpadum 3TO 0COOCHHO BaXKHO, TIOTOMY YTO
caM IIPEAMET ITOCTOSHHO Pab0TaET C MPOTUBOPEUHIMHE:
MOYeMy Ha OJHOW MIMPOTE KJIMMAT pa3iIudaeTcs, Io-
yeMy Oorarasi pecypcaMy TEPPHTOPHS MOXKET UCTIBITHI-
BaTh COLUAIBHO-IKOHOMHYECKHE TPYIHOCTH, MOYEMY
XO035IIICTBEHHOE OCBOCHHUE YCUIIMBAET OIHU IIPEUMYIIIe-
CTBa TEPPUTOPHH U OJTHOBPEMEHHO CO3Ia&T HKOJIOTHU-
YECKUE PUCKH.

B 3apy06esxHoit nenaroruke NpooIeMHO-OPHEHTH-
poBaHHOE 00yUeHHE OIIChIBACTCS KaKk 00ydeHHe yepe3
HCCIIEZIOBaHNE OTKPHITOM, JKM3HEHHO 3HAUYMMOH 3a-
Jaun. 3apyOeKHbIE HCCIEAOBATEIM OTMEYAIOT, UYTO
npobJIeMHOEe 00yUYeHHE CTIOCOOCTBYET Pa3BUTHIO KPH-
THYECKOTO MBINUICHNS ydamuxcs. Hambormee BbIpa-
JKEHHBIH pe3ybTaT JOCTUraeTCs TOTr4a, KOTaa yaeOHas
JIeITeNIbHOCTh BKJIIOYAET aHAIIU3 I0Ka3aTelbCTB, apry-
MEHTAINI0, 00CYXIIeHHEe Pa3HBIX TOYEK 3PEHUS U pe-
¢dekcuto [5].CnenoBarenbHo, caM (DaKT MOCTAHOBKHU
npoOJIeMBbl eIIé He TapaHTUPYET Pa3BUTUE MBIIIICHUS:
YUYUTEII0 BaXXHO NPOAYMAaTh CTPYKTYpPY IIOMCKa, HC-
TOYHUKH WH(OpMALNK, KPUTEPUU OLEHKH PEIIeHUs U
(hopMy npeacTaBIeHUS pe3yNbTaTa.

I'eorpaduyeckoe MBIIIICHHE UMEET CBOIO CIICITH-
¢uky. OHO BKJIIOYAET MPOCTPAHCTBEHHOE BHJICHUE,
YMEHHE YHTaTh M CONOCTABILITH KapThl, OOBACHATH
MIPUYHHHO-CJICICTBCHHBIC CBSA3H, YUUTHIBATh MACIITa0
TEPPUTOPHH, BUAETH B3aMMOCBS3b MPHUPOIBI, Hacewe-
HUSL ¥ XO03stiicTBa. MccnenoBareny oTMe4aroT, 4To uc-
M0JIb30BaHUE MPOOJIEMHBIX 33JaHUH MPOCTPAHCTBEH-
HOTO XapakTepa IOBBIIIAET y4eOHYI0 aKTHBHOCTb U
KPUTUYHOCTh y4aluxcs. B mpomecce Takoit paboTs
LIKOJILHUKH  Y4aTcsi OMNpEeIeisTh TreorpaduyecKyro
mpobieMy, coOupaTh U aHATM3UPOBATh JaHHEIE, Pabo-
TaTh C KapTaMU U IPYTHMH HCTOYHHKaMU HH(pOpMa-
UM, a 3aTeM MPEICTABIIATE COOCTBEHHBIE BBIBOJEI [6].
OTO TOATBEPKIACT METOAMYECKYIO IEHHOCTH MpO-
OJIEMHOTO IMOAXO0Ja WMEHHO U TPEeroaBaHus Treo-
rpadum.

Metoandeckast 3HAUUMOCTh IPOOIECMHOTO 00yJe-
HUSI Ha YpOKax reorpaduu MOATBEPIKAAETCS KaK Tpe-
OOBaHUSIMU COBPEMEHHBIX O00pa30BaTENbHBIX JOKY-
MCHTOB, TaK U p€3yJibTaTaM1 HaYYHbIX I/ICCJ'ICI[OB&HI/Iﬁ.
B Hux momuépkuBacTcs HEOOXOAUMOCTh (POPMHUPOBA-
HUSl y MIKOJILHUKOB YMEHUSI aHaJIM3UpOBaTh HH(OpMa-
U0, paboTaTh ¢ Pa3IMIHBIMA UCTOYHUKAMHU, 00BsC-
HATH Teorpadudeckue SBICHUS U MIPHHAMATH 000CHO-
BaHHBIe  pemeHms. Jng  Oojee  HATIITHOTO
MIPEJCTAaBICHAS STHX MOJOXCHUH oOpaTtuMmcst K Tab-
mure 1. B tabmuie oTpaskeHBl OCHOBHEIE UICH HOpMa-
THUBHBIX U HAYYHBIX UICTOYHUKOB, KOTOPLIC IMO3BOJIAIOT
000CHOBaTh MpPUMEHEHHE MPOOJIEMHOT0 OOyuYeHHs B
npouecce (pOPMUPOBAHUS Teorpauueckoro MbIILIe-
HUA ydaliuxcsH.

Tabmuua

ObocHoBaHuUe PoJiu NPOHIeMHOr0 00y4yeHusi B (GOPMUPOBAHUHU re0rpa)uueckoro MbIlJIeHUS YYALIMXCS

HcTouHuk KuaroueBas nuaes

MeTtoanueckuii BLIBOJX

Bkiaa B reorpaguyeckoe
MBIIILJIEHHE

OpueHTanus Ha IpuMe-

®roC 000 [1]

HCHHE 3HAHWHA, YHUBEP-
cajibHbIE y4eOHbIE 1eH-
CTBUSI, CAMOCTOSITEIb-
HOCTb U
COTPYAHHUYECTBO.

[TpobGnemHas 3aada JODKHA
TpeboBaTh Moucka, o0Cyxie-
HUS ¥ JJOKa3aTelbCTBa, a He
TOJILKO OTBETA MO 00pasiry.

PasBuBaet ymeHue o0bsc-
HATH SABJICHUS, BBI6I/IpaTI)
croco0 eficTBUA U apry-
MEHTHPOBATh MO3HUIIHIO.

®PIT
«["eorpadms» [2]

T'eorpadus hopmupyer
3HAHUA 0 3eMIIe, 3aKO-
HOMEPHOCTSX MPUPOJIBI,
HACEJICHUH, XO3SCTBE H
B3aUMO/ICHICTBHU TIPU-
poJIBI M 00IIecTBa.

[Ipo6nems! criiegyet OpaTh U3
peasbHOTrO CoepKAHUS
Kypca: KIUMar, pecypchbl,
HaCEeJICHHE, PUPOTHEIC
PUCKH, yCTOWIHBOE pPa3BU-
THE.

DopMHUpyET CUCTEMHOE BU-
JIEHUE TePPUTOPUU U TIPU-
YUHHO-CJIEICTBEHHBIX CBSI-
3ei.

Konnenmus
reorpauuecKoro
obpazoBanus [3]

IomuépxuBaeTcs HEOO-
XOJMMOCTb TTOBBIIIICHUS
KadyecTBa reorpaduyie-
cKoro oOpa3oBaHUsI U
IIPAKTUYECKOM Halpas-
JIGHHOCTH 3HaHMI.

VYpok 10JKEH CBA3BIBATh
yueOHBII MaTepHaI C KH3-
HBIO PErHOHA, CTPAHbI U
MHpa.

Yerl'IJ'ISICT OEHHOCTHOC OT-
HOHICHUEC K TCPPUTOPUUN U
OTBETCTBECHHOCTH 3a PECIIC-
HUA.

A. M. MaTromkua

[4]

[IpoGnemuas cutyanus
BO3HHUKACT KaK IIPOTHU-
BOPEYHE MEXKIy H3BECT-
HBIM ¥ HEU3BECTHBIM.

Yuurenb JOIKEH CO3/1aBaTh
MHTEJUIEKTyaJIbHOE 3aTPy-
HEHHE ¥ IOMOTaTh YIeHHUKaM
0CO3HATh €ro.

3amyckaeT BOIIPOCHOCTb,
TUIIOTE3LI M CAaMOCTOSTENb-
HBIA TIOMCK OOBSICHEHHS.
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PBL s¢¢dexruBHEe, Ko-
Yu, Mohamed Zin | rma ciennansHo

[5] HAIPaBIICHO HA KPUTH-
YEeCKOE MBIIUICHHE.

HyxHb1 okazaTenscTBa, ap-
TYMEHTAIUs, OIICHKA albTep-
HAaTHB U pedIieKcusl.

PazBuBaeT kpuTHyeckoe
YTEHUE KapT, CTATUCTUKH U
TEKCTOB.

SPBL ctpownrtcs Bokpyr
IIPOCTPAHCTBEHHOH MPO-
Omemsl, cOOpa JaHHBIX,
aHaIM3a ¥ KOMMYHUKa-
17078

Silviariza et al. [6]

Ha ypoxax Ba)KHO HCITIOJIB30-
BaTh KapThl, HAOMIOJCHNS,
CTaTUCTUKY U TPYMIOBYIO
MIPE3EHTAIIUIO BEIBOJIOB.

dopMupyeT NpoCcTpaH-
CTBCHHBIN aHAJIN3 H T'€O-
rpa)u4ecKyro apryMeHTa-
LIMIO.

AHanu3 TabaHILBl T0Ka3bIBAET, YTO MPOOIEMHOE
o0ydeHue coriiacyercsi cpa3y ¢ HECKOJIbKUMH OCHOBa-
HUSIMM: HOPMATUBHBIM, IICHXOJNOTHYECKUM M TIpes-
METHO-MeToan4ecKkuM. HopMaTUBHBIE TOKYMEHTHI 3a-
JAI0T OPHEHTALMI0 Ha JEATENbHOCTb, NPUMEHEHHE
3HAHUH W IPAKTUYECKYIO HANIPABJICHHOCTh reorpadum.
[Icuxomnoruueckas Teopust OOBACHSIET, MOYEMY IIPO-
OneMa BBI3BIBACT NMO3HABATEIbHYIO aKTHBHOCTb: y4a-
HIMICS MCHBITBIBAET 3aTPyJHEHUE M BBIHY)KICH IEpe-
cTpauBaTh crocolb aerictBusi. COBpeMeHHbIE UCCIIEeN0-
BaHUS YTOUHAIOT, 4YTO pe3yJbTaT MOSBIAETCS He
ABTOMAaTHYECKH, a IPU HAJIMYUHU 3TATOB aHAJIM3a JOKa-
3aTeNbCTB, 00CYKACHHS PAa3HBIX BEPCUH M CaMOCTOS-
TENBHOTO BhIBOAA. [list yumTens reorpaduu 5TO 03Ha-
yaeT HeoOXOIUMOCTh IpeBpaliaTh TEMY YpOKa B HC-
cnenoBatensckuil Bompoc: He «Kimmar Poccumy, a
«Touemy knumaT Poccum HacTONBKO KOHTPAcTeH H
KaK 4eJIOBEK K HEMY aJlalTHPYETCI?».

Pomp mpoGiremHoro o0ydueHust B popMupoBaHUA
reorpa)uuecKoro MbIIIICHUS

I'maBHast pojib MPOOJIEMHOI0 OOYUICHUS COCTOUT B
TOM, 9TO OHO OPMHPYET Y YHAIIUXCS IPUBBIUKY 00B-
SACHATH Teorpadudeckuil paxr. B TpaguimonHoi jo-
TMKE YYeHHK 4acTO 3aIIOMHHAET: «MYCCOHBI IPUHOCAT
OCaJKu», «Ha Ypane pa3BUTa METAJUIYPIHA», «B
TYHJpE MaJo AepeBbeBy. B mpobieMHOit Joruke oH oT-
BEYaeT Ha BOIPOCHI: NOYEMY 3TO MPOUCXOAUT, KaKUe
(hakTOpBI NEHCTBYIOT OJHOBPEMEHHO, KakHe IaHHbBIE
HOJATBEP KIAIOT BBIBOJ, KaK U3MEHUTCS CUTyallHs NpU
IpyroMm ycnoBuH. Takoil mepexos 0COOEHHO BaXKEH B
OCHOBHOH IIIKOJIE, T/Ie 3aKiajpIBaeTcst 0a3a JanbHen-
IIEro U3y4eHus reorpadum.

[MpoOnemuas cuTyalms pa3BUBaeT IMPOCTPaH-
CTBEHHOE MBIIUICHHUE. YUaluiics yYUTCS COOTHOCUTh
KapTy penbeda, KIMMaTH4eCKyIo KapTy, KapTy Hacese-
HUS, CTATUCTHYECKYIO0 TAOJHIy W TEKCTOBBIH HCTOY-
Huk. Hampumep, Bonpoc «Iloyemy KpynHeWue ro-
poJa Jale pacroloKeHsl Y PeK, MOpel U TpaHCIIOPT-
HBIX Y3JI0B?» 3aCTaBISIET paCCMaTPUBATh TEPPUTOPHIO
KaK CHUCTeMY YCJOBUH, pecypcoB u cBsizeil. IIpu 3Tom
KapTa nepectaét ObITh MJUIIOCTpAalMed M CTAaHOBHUTCS
UHCTPYMEHTOM JI0Ka3aTeNbCTBA.

Bropas ponp cBsi3aHa C pa3BUTHEM NPUUYHHHO-
CIIEZICTBEHHOT0 aHajm3a. | eorpadudeckue MpoIecch
MOYTH BCETJ]a MHOTO(AKTOPHBI: 3aCyXa 3aBUCHUT OT aT-
Moc(hepHOl HMPKYISIIuHU, penbeda, XO3THCTBEHHOM
JIESITETIFHOCTH 1 BOJIOTIONIB30BAHUS; pa3MeIIeHHE TIPO-
M3BOJICTBA—OT PECYPCOB, TPYIOBBIX KaJpOB, TPaHC-
[IOpTa, PhIHKA U 3KOJOTM4ecKux orpanuuyeHuil. Ilpo-
O6nemMHOe 00y4YeHHE NPHUYdYaeT IIKOJbHUKA HE MCKATh
OJIHY NPUYMHY, a BBICTPaNBaTh LETIOYKY (HaKTOPOB.

Tpetbs poinb 3aKinoyaercs B GOpMUPOBaHKH OlLie-
HOYHOTO M IIPOTHOCTHYECKOT0 MbIIIeHus. [ eorpadus

H3y4aeT He TOJIBKO TO, YTO €CTh, HO M TO, KAK MOXKET
U3MeHUTHCs Tepputopus. [loaroMy npobneMHbIe 3a1a-
HUSI 11e7IecO00pa3HO 3aBepIlaTh BHIBOJOM, IIPOTHO30M
WJIN PEKOMEHAAINEH: KaKHe MEPhI CHU3ST PUCK MTaBOA-
KOB, KaK PallMOHAJILHO HCIIOJIB30BATh NIPUPOIHBIE pe-
CYpPCHI Kpasi, KaKhe IOCIEICTBUS MOXET MMEThb POCT
ropoja JJisi IpUPOIHOM cpenbl.

O¢ddexruBHOEC TpOOIEMHOE O00YUCHHE HA YPOKE
reorpauu MOKHO TPEICTaBUTh KaK ITOCIIEIOBATEIb-
HOCTh 3TamnoB. [lepBblil dTan—co3nanue MpodIEMHOMN
CHUTyallud. YUHWTeIb IIOKa3bIBaeT NPOTHBOPEUMBHIC
JlaHHble, KapTy, GoTorpaduio, HOBOCTHOIH (parMeHT
WIM CTaTUCTHKY. Btopoill 3tan—dopMmynupoBaHue
yueOHO# po6IIeMbl COBMECTHO € ydamumucs. Tpetuit
3Tal—BbIIBUKCHUE TUIIOTE3. YeTBEPTHIN STalI-TIOUCK U
aHanu3 uH(popMaruu: paboTa ¢ KapTamMH, KIMMaToO-
rpaMMaMH, JHarpaMMaMi, TEKCTOM y4eOHHKa, pecyp-
camu cetd MHTepHET, MaTepranaMu HabmoneHui. [11-
TBHI 3Tan—00CYKICHUE PEHICHHH W BHIOOp Hambojee
00OCHOBAaHHOTO BBIBOJA. 3aBEPIUAIOIIUA 3Tan—pe-
(yteKCHs: Y4TO MOMOTIJIO PEUINTH ITPpo0IeMy, Kakue JaH-
HBIE OKa3aJIUCh TJIaBHBIMM, KaKHe BOIPOCHI OCTAJHCh
OTKPBITBIMHU.

Ocoboe 3HaueHnEe NMeeT BEIOOD mpobiaeMbl. OHa
JIOJKHA OBITH JIOCTYITHOM BO3pacTy, CBSI3aHHOU C CO-
JiepKaHUEM IPOTPAMMBI U B TO K€ BpeMsI JOCTaTOYHO
OTKpbITON. CIIMIIKOM MPOCTOM BOMPOC HE CO3JAET 3a-
TPYJIHEHUs], a CIWIIKOM CIIOXHBIH NPHUBOIUT K (op-
MaJlbHOMY OTBeTy. Hanbosee mpoayKTHBHBI 3a1a4H, B
KOTOPBIX €CTh MPOTHUBOPEUYHE MEXIY OKHIAHHEM H
¢axrom: «[Touemy B myCThIHE HOUBIO X0JI01HO?», «I1o-
yeMy B OOraThIX HNPUPOJIHBIMH PeCypcaMu peTrHOHAx
MOTYT BO3HHKATh 3KOJOTMYECKHE U COI[HAIBHBIE MPO-
6sieMbI?», «MOXHO JTU CUUTATh CTPOUTEIHCTBO BOJO-
XpaHWIMILA TOJBKO IOJOKUTEIBHBIM IpeoOpazoBa-
HHUEM MIPHUPOIBI7».

VYuurens B npoOIeMHOM OOYYEHHH HE HCUe3aeT
n3 ypoka. Ero poib MEHSETCS: OH OpTaHU3yeT CHTya-
LU0 TOUCKA, 331a€T YTOUHSIOIUE BOIPOCHL, IOMOTaeT
BBIOpATh UCTOYHHKH, Y/IEPKHUBACT HAYYHOCTh PACCYX-
JICHUI U NpeA0TBpaIlaeT NOAMEHY 10Ka3aTeIbCTB JINY-
HBIMM MHEHHMsMH. Takas No3uiys OCOOEHHO BakHa
IIpU 0OCY)KAEHUH SKOJOTMYECKHUX, 1eMOTPa(hUIECKUX
1 XO3HCTBEHHBIX BOIPOCOB, I€ IIKOJHHUKH YacTO
OTIMPAIOTCS HAa OBITOBBIE MPEICTABICHHUS.

B tabmuie 2 npeacTaBieHbl IPUMEPHI IPOOIEM-
HBIX 3aJlaHWi, KOTOpPBIE MOTYT OBITh BKJIIOYEHBI B
ypoku reorpadgumu 5-9 kimaccoB. OHH COOTHOCSTCS C
conepkanueM QenepabHOI pabodeit mporpaMMBl, TIIe
IIPEAYCMOTPEHBI HAOIOICHHUS, TPAKTHYECKHE paboTHl,
aHaJIM3 KapT, CTATUCTUYECKMX MAaTepHAIOB M NpoOIieM
B3aUMOJAEHCTBUS ITPUPOIBI U oO1iecTBa [2].
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Kaacc / Tema

IIpo6.ieMHBII BONIpOC

M CTOUYHHKH U
JeATeJIbHOCTh
yyaumxcst

dopmupyemMblie
3J1€eMEeHThI MbIILTeHUSs

5 kmacce. ['eorpagpusa—
Hayka o 3emiie

[louemy ouH U TOT *ke
00BEKT MOYKHO OIIHCATh
0-pa3HOMY: KaK MpH-
POZHBIH, XO35CTBEHHBIN
U KyJIbTYPHBIH?

Cpasaenne gororpadmuii,
KapThl MECTHOCTH, Pac-
CKa3a OYeBHLA; COCTAB-
JIeHHE CXEMbI IPHU3HAKOB
00BEKTA.

[Tornmanme
MHOTOMEPHOCTH
reorpagaecKoro
00BeKTa.

6 knacc. Atmocdepa u
noroja

ITouemy nporuos mno-
roJibl MHOTJa HE COBMa-
naet ¢ (pakTUIecKoi mo-
roJioi B HaIIei MECTHO-
ctu?

Habmonenus, THEBHUK
MOTO/IbI, METEOKaPTa,
CpaBHEHHE TeMIIepa-
TYpBI, BIQXHOCTU U 00-
JIAYHOCTH.

PaGota ¢ qaHHEIMH, BE-
POSITHOCTHOE 00BsICHE-
HUE, IPUIHHHO-CJIC]I-
CTBEHHBIE CBS3H.

7 ximacc. Knumat 3emmu

[Toyemy Teppuropun Ha
OZHOM IIKUPOTE MOTYT
WMEThH Pa3HbIA KITUMAaT?

ComnocTasieHue KapT
KIMMAaTHYECKHUX MOSCOB,
Te4eHui, penpeda u
KIHMATOTPaMM.

IIpocTpaHcTBeHHSII aHa-
73, y4€T KOMILIEKca
(axTOpOB.

8 knacc. [Ipupoansie
pecypcsl Poccun

Bcerna i 6orarcTBo
MIPUPOJTHBIX PECYPCOB
JIeTIaeT PErHOH S9KOHOMH-

KapTs! mone3HbIX HCKO-
MaeMBIX, CTATHCTHKA
HaCeJICHHS M TPaHC-
nopra, 00CyKIeHHE KO-

CucteMHOE MBIIIICHHUE,
OLIEHKA MPOTHUBOPEUNI
Pa3BUTHSI TEPPUTOPHH.

YEeCKH yCIeIIHbIM?

JIOTUYCCKUX PHUCKOB.

Kak BbIOpaTh MecTo 1is
HOBOTO MPEINPHUATHSA C
y4ETOM pECYpCOB,
TPaAHCIOPTA, PhIHKA
TPYAA U 3KOJNOTUH?

9 xnacc. Xo3sicTBO U
peruonsl Poccun

Pa6ora B rpynmax c xap-
TamH, TabJIuIaMu, KpH-
TepUsIMU BBIOOpa; 3a-
IMTa IPOEKTa pa3Mellle-
HHSL

IIpunstue peuenus, ap-
FyMEHTalus, IPOrHo3
HOCJICICTBUM.

B nemom, npobieMHOe 00ydeHHE MOXKET TIpUME-
HATHCS HE ATH30AMYECKH, & CHCTEMHO Ha Pa3HBIX CTY-
neHsix Kkypea. B 5—6 knaccax oHO HOMOTraeT nepemTu ot
HETIOCPEACTBEHHOTO HAOIFOICHHSI K TIEPBUYHOMY 00B-
SICHEHHIO, TI03TOMY 3aJlaHWsl JOJDKHBI OIHPAThCS Ha
MECTHOCTB, TIOTOAY, hoTorpaduu, mpocTeie KapThl. B
7-8 kjmaccax BO3pacTaeT pOJb COMOCTABJICHUS He-
CKOJIBKMX KapT ¥ BBISBJICHHs 3aKOHOMEPHOCTEH: yue-
HHK YYHUTCSI BUJIETh KITUMAT, pelibed, pecypchl U pacce-
JICHUE KaK B3aUMOCBS3aHHbIE KOMIIOHEHTHI. B 9 kiacce
npobiieMHOe 00yueHHe mpuoOpeTaeT MPOEKTHO-aHa-
JUTUYCCKUI XapaKTep: IKOJIbHUKA OIICHUBAIOT BapH-
AHTHl TEPPUTOPHUAIEHOTO PA3BUTHS, YIUTHIBAIOT KO-
HOMHYECKHE M SKOJIOTHYECKHE TOCIeACTBHA. Takoe
YCIIO)KHEHHE COOTBETCTBYET JIOTHKE (hOPMHPOBAHHUS
reorpapuuecKoro MBIIUICHHUS: OT HAOIOICHISI—K 00b-
SICHEHHIO, OT OOBSICHEHHSI—K OLICHKE U IIPOTHO3Y.

OreHuBaHUE TpH NPOOIEMHOM OOYYCHHH TaKKe
JIOJDKHO YYHUTHIBATH HE TOJBKO MPABHIIBHOCTH OTBETA,
HO U KA4eCTBO pacCyXIcHus. KpHUTepusMH MOryT
OBITH: TOYHOCTH (HOPMYTHPOBKH IIPOOIEMBI, HCTIONB30-
BaHUEC WCTOYHHMKOB, JIOTMYHOCTh NPUYHHHO-CIICI-
CTBCHHBIX CBS3€H, YMEHHE YUYUTHIBATh Pas3HbIC (hak-
TOPBI, apTyMEHTHPOBAaHHOCTh BBIBOJIA, y4acTHe B 00-
CYXJICHUH. Takas cucreMa OIICHUBAHHS
nojyiepkuBacT  (OpPMHUpPOBaHHE Treorpad)uIecKoro
MBIIUICHHS, IOTOMY YTO ITOKa3bIBACT YYCHHKY IICH-
HOCTB CaMOT0 MPOIIeCcCa aHaH3a.

[IpobnemHOE O0y4YeHHE WUTpaeT CYMIECTBEHHYIO
poJib B OPMHUPOBAHUU T€OTPaAYUISCKOTO MBITUICHUS
yUaluxcsi, HOCKOJbKY JIeflaeT YpOK reorpaduu nes-
TEIBHOCTHBIM, HCCIICAOBATEIIHCKIM U JJOKa3aTEIbHBIM.
UYepes mpoOIEeMHYIO CUTYaIHIO ITKOJIFHIKH yIaTcs BH-
JIeTh Teorpaduaeckoe SIBICHUE HE M30JIMPOBAHHO, a B

CHCTEME IIPOCTPAHCTBEHHBIX, NPHPOAHBIX, COINAIIb-
HbIX U XO3SHCTBEHHBIX CBsized. OHM OCBaMBAIOT pPa-
00Ty c KapTaMH ¥ CTATUCTUKOMW, BBIBUTAIOT THIIOTE3HI,
CPaBHMBAIOT MCTOYHMKH, apIyMEHTHPYIOT BBIBOJBI U
OLICHNBAIOT MOCIIE/ICTBHS PEIICHNH ISl TEPPUTOPHH.

HawnGosee 3HaUMMBIM pe3yIbTATOM SIBIISETCS TIe-
pexXon OT PEeNpPOAYKTHBHOTO 3HAHHS K OCMBICICHHOMY
NIPUMEHEHUIO. YUEHUK, BKIIOYEHHBIN B PELIEHUE I'€0-
rpaduueckoil mpobaemMbl, He MPOCTO BOCIPOU3BOIUT
MaTtepuan y4eOHWKa, a JEUCTBYET KaK HAuYMHAIOIIUN
UCCIIeIoBaTeNb: 3a1aéT BOIPOC, UILET JaHHbBIE, IPOBe-
psieT oOBsICHEHHE U JeaeT BbIBOA. MIMEHHO mosToMy
TEXHOJIOTHSI TIPOOJIEMHOTO 00YYEHHsI MOXKET paccMart-
pHUBaThCs Kak OIHO M3 3(P(EKTUBHBIX CPEACTB peajn-
3anuK TpeOOBaHWH COBPEMEHHOTO TreorpaduuecKoro
00pa3oBaHMs U Pa3BUTHS MO3HABATEIHHON aKTHBHOCTH
yJalmxcs.
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THE ROLE OF HEROIC EPICS IN PRIMARY EDUCATION AND THEIR TEACHING THROUGH
ARTIFICIAL INTELLIGENCE (Al) PROGRAMS

Abstract:

The article discusses the role of Azerbaijani heroic epics in primary school education and their teaching
through artificial intelligence programs. Heroic epics are an important part of the nation’s spiritual heritage, and
this heritage should be introduced to children from an early age. The teaching of folklore examples helps to de-
velop patriotism, loyalty, respect for elders, responsibility, and other moral values in pupils. It also forms chil-
dren’s initial understanding of good and evil and creates positive behavior models through heroic characters.

The article also addresses the limited representation of folklore examples in primary school textbooks and
the pedagogical problems related to this issue. When pupils are not sufficiently familiar with the folklore of their
people, they may develop a superficial understanding of national and moral values. Their oral speech may also
develop weakly, and their interest in reading may decrease. To prevent these problems, folklore examples should
be included more widely in textbooks, and additional teaching materials should be prepared.

One of the main issues discussed in the research is the integration of folklore examples, especially heroic
epics, with other subjects during the teaching process. In this regard, the use of artificial intelligence programs is
considered important. The article highlights the significance of teaching epics through Al tools and presents spe-
cific examples. Lesson samples created with the help of ChatGPT, CapCut, Canva Al and other programs are also
presented. The research shows that the proper and purposeful use of modern programs makes lessons more inter-

esting, visual, and memorable, and meets the needs of modern pupils.

Keywords: heroic epics, artificial intelligence programs, teaching folklore, interactive learning, national and

moral values

Introduction

Folklore is a rich cultural heritage that reflects the
history, national and moral values, worldview, and way
of life of a people. This cultural heritage should be in-
stilled in children from the earliest years, and efforts
should be made to transmit folklore from generation to
generation. Primary education, which is considered one
of the most important stages of learning, introduces pu-
pils to examples of folklore. From an early age, children
become familiar with national identity, language, and
moral values. Through fairy tales, epics, riddles, prov-
erbs, bayatis, and other folklore examples, which form
an important part of Azerbaijani folklore, children grow
up in a national spirit and develop attachment to na-
tional and moral values.

Both excerpts from epics and examples such as
folk tales, riddles, proverbs, counting rhymes, lullabies,
and other lyrical forms broaden children’s worldview.
A significant part of the folklore taught in primary clas-
ses consists of heroic epics. The teaching of heroic ep-
ics strengthens children’s love for the homeland and
connects them to their nation. As children become ac-
quainted with heroic characters, they also become fa-
miliar with such moral values as courage, bravery, fear-
lessness, determination, honesty, loyalty, attachment to
family, and respect for elders.

When young children read epic narratives, they
begin to imagine the events in their minds. This process
develops their imagination and creativity. During the
teaching of epics, children’s vocabulary becomes richer
and their speech develops. As children become attached
to heroic characters, they become more eager to read
and discover new literary works, which increases their
interest in reading.

Moreover, most heroic epics are connected with
particular historical events and preserve certain periods
of history. These epics, dedicated to historical figures,
do not merely describe the heroism of those figures;
they also form initial ideas about the past of the nation.
Children obtain information about the way of life, cus-
toms, and traditions of those historical periods. Thus,
national heroic traditions begin to form in young chil-
dren.

Heroic epics may also be considered an important
tool for children’s moral education. Through these
texts, children learn to distinguish between good and
evil and to understand the concept of justice. For exam-
ple, in the second grade, through a short excerpt from
the epic “The Dede Korkut”, children receive infor-
mation about the naming ceremony in ancient times in
our country. They learn that in the Oghuz community,
a young person who demonstrated heroism was given a
name by the elder Dede Korkut in accordance with his
deed. Heroism was the main condition for earning a
name. The naming ceremony in Dede Korkut shows
children that a name is not merely a word used to call a
person, but also an indicator of personality, bravery,
dignity, and the respect earned in society. If a person
earns a name through bravery, then it means that one
must be courageous, noble, and worthy. Dede Korkut’s
act of giving names also instills in children the idea of
respect for the words and wisdom of elders (Nu-
rullayeva, U., Zahidova, Sh., Bayramova, I., Khanali-
yeva, A., & Mahyaddinova, K. , 2022, pp.22).

In the third grade, several episodes from Dede
Korkut, which is considered a common epic of the Tur-
kic peoples, are included in the curriculum. The episode
“Bugach, Son of Dirse Khan,” taught as a listening text,
describes the heroism of Bugach, who rescues the
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daughter of Bayandir Khan, a hero of the Oghuz peo-
ple. Through this episode, pupils understand that a per-
son’s value is measured not by origin, but by good
deeds, bravery, and dignified behavior. The image of
Bugach creates a positive behavioral model for children
and strengthens their attachment to the homeland, fam-
ily, and national and moral values.

The text “Garaja Choban,” included in the third-
grade textbook, is a valuable folklore example in terms
of glorifying loyalty and friendship. The shepherd is a
representative of ordinary people who does not turn
away from his path and persistently saves Gazan Khan,
remaining loyal to him. Although Garaja Choban is a
simple representative of the people, he is presented in
the epic as a brave, loyal, courageous, and trustworthy
person. This character shows children that heroism
does not belong only to wealthy, powerful, or high-
ranking individuals. An ordinary person can also be-
come a hero through courage, loyalty, and proper be-
havior. (Nurullayeva, U., Zahidova, Sh., Bayramova, I.,
Khanaliyeva, A., & Mahyaddinova, K., 2022, pp.34-
36)

Similarly, in the episode “The Story of Segrek,
Son of Ushun Koja,” Segrek demonstrates loyalty to his
brother Egrek and sacrifices himself for the sake of his
brother, who has been captured by the enemy. The love
between the two brothers reflects the inviolability of
family bonds. (Nurullayeva, U., Zahidova, Sh., Bay-
ramova, |., Khanaliyeva, A., & Mahyaddinova, K.
2022, pp.38-39) An annotation of the epic "Kitabi Dede
Gorgud" is presented in the 4th grade textbook. Infor-
mation about the history of the epic's creation is also
presented on that page. The story "Basat's Killing of
Tepegoz" is shown as a picture on the cover of the
book. It is recommended that the teacher provide infor-
mation about this story and have the students watch the
cartoon and discuss it (“The Killing of Tepegoz by Ba-
sat” (Video material).

The research shows that examples from heroic ep-
ics are presented only to a limited extent in primary
classes. In general, compared with fairy tales and leg-
ends, examples from epics are less frequently included
in primary education. The main reason for the limited
use of heroic epics in primary classes is that their lan-
guage, plot, and content are relatively complex for
younger children. Epics contain archaic words, histori-
cal events, extensive descriptions, numerous charac-
ters, and sometimes serious conflicts. Therefore, it is
more appropriate to present these texts to primary
school pupils not in full form, but as simplified epi-
sodes adapted to their age level.

For this purpose, the use of special Al programs
such as ChatGPT, Microsoft Copilot, and Google Gem-
ini is appropriate. These tools can help overcome lin-
guistic complexity. Since the plot structure of epics is
broad, the system of characters is rich, and the language
is sometimes archaic and difficult, their full compre-
hension by younger schoolchildren may create certain
challenges. Nevertheless, the teaching of selected, sim-
plified, and age-appropriate episodes from heroic epics
through Al programs is both possible and beneficial.

Despite these difficulties, children at this age can
become familiar with short episodes from such epics as

“Gachag Nabi”, “Koroglu”, “Dede Korkut”, and others
as reading comprehension texts. For example, age-ap-
propriate episodes may be presented about Gachag
Nabi’s becoming an outlaw, his difficult childhood, and
the battles in which he and Hajar showed heroism to-
gether. From the epic of the Gachag Nabi, episodes can
be presented that show the hardships Nabi endured in
his childhood and his bravery, quickness, and justice in
his childhood. For example, "Because Bey cut off
Nabi's money, Nabi took his lamb and brought it home"
(Abbasli 1. 2005, p.41)

Similarly, it is possible to teach primary school pu-
pils about how Rovshan earned the name Koroglu, his
struggle against oppressors, and poetic examples dedi-
cated to his warriors.

It is true that in a very small passage in the 4th
grade textbook we come across information about
Koroglu, but in my opinion, a simplified episode from
the epic could also be included in this section. Koroglu
had settled in the Chanlibel fortress with his group. He
was fighting to protect the rights of the poor with a
Kirat on his back, an Egyptian sword in his hand, and
seven thousand seven hundred and seventy-seven shil-
lings (Ismayilov, R., Nurullayeva, U., Zahidova, Sh.,
Bayramova, I., Khanaliyeva, A., & Mahyaddinova, K.
, 2023) In this section, it would be appropriate to use
artificial intelligence programs (Canva, HeyGen,
CapCut, ChatGPT image generator, etc.). For example,
a Koroglu image can be created. We can compose and
sing a small text with Koroglu's voice according to the
image. "l am Koroglu, who fights against oppressors
and is considered a friend of the poor. This is my sword,
and this is Chanlibel”. In my opinion, it would also be
possible to present an episode taken from the epic. For
example, there could be a small fragment from the
chapter "Koroglu and Bolu Bey". Bolu Bey's journey to
Chanlibel with his army, his encounter with Koroglu,
and subsequent adventures can be presented in a
shortened and simplified form (“Koroglu and Bolu
Bey” chapter. Children's Knowledge Portal).

In my opinion, few examples are included from
“Dede Korkut”, which is the common epic of the Tur-
kic nation and a spiritual treasure of the Turkic peoples.
It is necessary to increase the number of these episodes.
The main reason for this is to form pupils’ understand-
ing of national identity from an early age. Textbooks
may include sufficient episodes related to the women
of the Oghuz community. The bravery, courage, and
family devotion of Burla Khatun develop courage in
children, while the intelligence and agility of Ba-
nuchichek create self-confidence in girls. There are
many female characters in the epic, and it is possible to
use a sufficient number of exemplary episodes.

Nevertheless, folklore examples are not given
enough space in primary education. This stands before
us as a serious problem because pupils’ attachment to
national values decreases. When children hear fewer
folklore examples, they perceive national and moral
values more superficially. Their attachment to national
identity becomes weaker. Their oral speech also weak-
ens, and they have difficulty aexpressing their thoughts,
because folklore examples teach children to speak fig-
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uratively, narrate events in sequence, and describe he-
roic characters fully. When such examples are limited,
the child’s expressive vocabulary also remains re-
stricted.

The use of heroic epics as listening and compre-
hension texts in primary classes would produce positive
results. It would be appropriate to include these texts in
methodological guides prepared for teachers. In my
opinion, the teacher may read a selected episode from
an epic and prepare a presentation for children about
the passage. In this process, artificial intelligence pro-
grams can be very helpful. For example, Quizizz Al and
Kahoot Al can be used to prepare tests, while Canva
Al, Microsoft Copilot PowerPoint, and ChatGPT can
be used to prepare presentations.

Alongside traditional methods, the use of modern
technologies in teaching epics makes this process more
interesting and effective. Artificial intelligence creates
opportunities for individualized learning, makes les-
sons interactive, facilitates the preparation of visual and
audio materials, increases pupils’ interest, focuses their
attention, supports comprehension, enhances their ac-
tivity, develops creativity, and helps the learned mate-
rial remain in memory for a longer period. These tech-
nologies save teachers time and improve the quality of
teaching. They make the learning process more mod-
ern, effective, and interactive.

In teaching heroic epics through artificial intelli-
gence, it is possible to organize animated and digital
representations of epic heroes. In this case, children see
the hero as a speaking, moving, and vivid character.
The use of artificial intelligence technologies in teach-
ing epics is one of the important tools for increasing
pupils’ interest in the lesson. Modern programs such as
CapCut, Canva, and HeyGen may be used for this pur-
pose.

For example, presenting the characters of “Dede
Korkut” in animated and speaking form through artifi-
cial intelligence makes the topic more interesting, en-
joyable, and memorable. While ChatGPT and Gemini
can simplify the content of the epic according to chil-
dren’s age level and prepare question-and-answer tasks
and creative assignments, Canva Al is useful for creat-
ing visual presentations and character maps. Visual ma-
terials are especially important for primary school pu-
pils, as they make the lesson more engaging.

Programs such as CapCut and Suno can be used in
preparing music and text-based materials. Artificial in-
telligence can also voice texts. By presenting folklore
examples in audio format, the teacher can develop chil-
dren’s correct pronunciation and listening skills. The
use of these programs makes the lesson more interac-
tive, visual, and learner-centered.

With the help of artificial intelligence, pupils can
create their own tales, develop heroic characters, and
continue stories. This method develops pupils’ imagi-
nation, creative thinking, and speech skills, while also
creating conditions for national and moral values to be
instilled more effectively. Artificial intelligence also
helps teachers prepare questions and answers, tests, as-
signments, presentations, illustrated cards, and scene
plans. This makes the lesson more interactive and de-
velops pupils’ creativity.

Through folklore examples, it is possible to de-
velop children’s imagination. Drawing pictures based
on epic heroes, preparing scenes, and creating anima-
tions make children more active. Integration with other
subjects is also possible in this context. For example, in
the third grade, this topic may be integrated with
STEAM through the theme “Create Your Own Hero,”
with life skills through the theme “National Values,”
and with visual arts, technology, and music. The Suno
program may be used to create music related to a hero,
while Canva Al may be used to design the image of a
hero.

Complex folklore examples such as “Dede
Korkut” can be presented to primary school pupils in a
more understandable, simple, and engaging form. For
example, the episode “Basat Defeats Tepegdz” may
first be prepared as an image through artificial intelli-
gence programs, and then animated through programs
such as Canva, Pika, or Runway. Thus, the child not
only reads the epic, but also sees and hears it, which
helps the event remain in memory more effectively.

Artificial intelligence technologies make the
teaching of epics such as “Dede Korkut” in primary
classes more visual, interactive, and learner-centered.
Through these technologies, epic texts are adapted to
pupils’ age level, characters are visualized, and events
are presented in the form of animations and presenta-
tions. As a result, pupils learn folklore examples with
greater interest, and their reading, listening, imagina-
tion, and creative thinking skills develop.

Through Al tools, it is possible to prepare riddle
games, matching tasks, and quizzes. These games help
children learn while having fun and contribute to the
development of their logical thinking.

Conclusion

Based on the conducted research, it can be con-
cluded that folklore examples, especially heroic epics,
play an important role in the national and moral educa-
tion of primary school pupils. These examples create
initial ideas in children about the history, customs, tra-
ditions, and moral values of our people and strengthen
their sense of national identity.

Selected episodes from such epics as “Dede
Korkut”, “Koroglu”, and “Gachag Nabi” form in pupils
such qualities as love for the homeland, courage, brav-
ery, loyalty, honesty, attachment to family, respect for
elders, and justice. The heroes of these epics serve as
positive behavioral models for children. The teaching
of epics also develops pupils’ speech, vocabulary,
thinking, and ability to express ideas in a coherent se-
quence. At the same time, epics strengthen their imagi-
nation, creative thinking, and interest in reading.

One of the main findings of the research is that he-
roic epics are not sufficiently represented in primary
school textbooks. This is due to the fact that the lan-
guage, plot, and system of characters in epics are rela-
tively complex for younger children. However, this dif-
ficulty should not be considered a reason to exclude ep-
ics from teaching. On the contrary, epics should be
presented in the form of simplified episodes adapted to
children’s age level.

The study also addresses the role of artificial intel-
ligence in teaching heroic epics. In the modern period,
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Al programs can greatly assist teachers in this process.
Through ChatGPT, Gemini, and Microsoft Copilot,
epic texts can be simplified and questions and assign-
ments appropriate to children’s age level can be pre-
pared. With the help of Canva Al, CapCut, Pika, and
Runway, images, presentations, and animations of epic
heroes can be created. Kahoot and Quizizz Al make it
possible to organize lessons in the form of tests and
games.

In conclusion, the teaching of heroic epics in pri-
mary classes is highly beneficial both for national and
moral education and for the development of pupils’
speech, thinking, and creative skills. These epics form
national identity, patriotism, and attachment to moral
values in children. Therefore, the number of epic exam-
ples in primary school textbooks should be increased,
and these examples should be presented in a form ap-
propriate to pupils’ age level.

The proper use of artificial intelligence makes this
process more interesting, interactive, and memorable.
Artificial intelligence is an innovative technology that
creates broad opportunities in modern education. These
technologies increase children’s interest in national and
cultural heritage and develop their creative and critical
thinking skills. In the future, the wider application of

artificial intelligence in folklore teaching will contrib-
ute to the more effective transmission of national herit-
age to new generations.

References:

1. Abbasli, I. (2005). Gachag Nabi. Baku: 96 p.

2. Haciyev,T. (2014).“Book  of Dede
Korkut”: The first written textbook of our history. Baku:
344 p.

3. Ismayilov, R., Nurullayeva, U., Zahidova, Sh.,
Bayramova, |., Khanaliyeva, A., & Mahyaddinova, K.
(2023). Azerbaijani Language: Grade 4 textbook, Vol.
1. Baku: 113 p.

4. “Koroglu and Bolu Bey” chapter. Children's
Knowledge Portal. URL: https://por-
tal.azertag.az/az/node/8674

5. Nurullayeva, U., Zahidova, Sh., Bayramova,
I., & Khanaliyeva, A. (2021). Azerbaijani Language:
Grade 2 textbook, Vol. 2. Baku: 101 p.

6. Nurullayeva, U., Zahidova, Sh., Bayramova,
I., Khanaliyeva, A., & Mahyaddinova, K. (2022). Azer-
baijani Language: Grade 3 textbook, Vol. 2. Baku: 102

7. “The Killing of Tepegoz by Basat” (Video ma-
terial). URL.: https://youtu.be/FpV50wWwVY GOS8


https://portal.azertag.az/az/node/8674
https://portal.azertag.az/az/node/8674
https://www.google.com/search?q=https://youtu.be/FpV50wVYGO8

68 PEDAGOGICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #17 (282), 2024

Arzu lsayeva

Baku State University
ORCID:0000-0002-6032-3659
https://doi.org/10.5281/zen0d0.21129505

THE ROLE OF ARTIFICIAL INTELLIGENCE IN MEDIA EDUCATION: TRANSFORMATIVE
APPROACHES IN NEXT-GENERATION JOURNALIST TRAINING

Abstract

The article analyzes the impact of artificial intelligence technologies on media education, the transformative
changes they create in journalist training, and new pedagogical approaches from a scientific-theoretical perspec-
tive. In the contemporary era, generative artificial intelligence systems have altered information production, con-
tent management, data analytics, and communication processes in the media field [1; 4]. These changes have also
led to the formation of new teaching models in journalism education. Within the research framework, the experi-
ences of international universities, Al-based media laboratories, the renewal of journalistic competencies, ethical
issues, and digital transformation matters have been investigated [5; 9]. The article also presents practical exam-
ples of using Al technologies in the educational process. It has been determined that artificial intelligence acts not

only as a technological tool but also as a key element of a new pedagogical paradigm in media education.

Keywords: artificial intelligence, media education, journalism, generative Al, ChatGPT, digital communica-

tion, media ethics, journalist training, Al literacy.

Introduction.

Globalization and the development of digital
technologies have created fundamental changes in the
media system, as in all spheres of modern society [5].
As a result of the development of internet technologies,
the rapid spread of social media, and the integration of
artificial intelligence systems into the communication
environment, a serious transformation process has be-
gun in the structure of journalistic activity [2]. The tra-
ditional model of information production no longer
fully meets the demands of contemporary digital media.
In the new media environment, speed, multimedia ca-
pabilities, data analytics, and technological flexibility
have become key factors.

The introduction of artificial intelligence technol-
ogies into the media field has significantly changed in-
formation production and distribution processes. Cur-
rently, Al-based systems perform functions such as au-
tomatic news preparation, database analysis, audience
behavior study, multimedia content creation, and social
media strategy development [1; 8]. This leads to the
formation of new professional standards in journalistic
activity.

The emergence of generative artificial intelli-
gence technologies, in particular, has created new chal-
lenges in media education. Since systems like ChatGPT
can produce text, audio, and visual materials, techno-
logical literacy is considered one of the core competen-
cies in journalist training [4]. A modern journalist must
not only know how to write but also understand the
working principles, ethical risks, and technological lim-
itations of Al systems.

For this reason, the necessity of updating journal-
ism programs in higher education institutions has
arisen. Several universities have already incorporated
data journalism, Al ethics, digital security, and multi-
media communication technologies into their curricula
[6]. These changes accelerate the transformation of me-
dia education.

The purpose of this article is to investigate the
role of artificial intelligence in media education, ana-
lyze the changes it brings to journalist training, and
identify prospective directions based on international
experiences.

Artificial Intelligence and the Transformation
of the Media System

A new stage of digital media

The rapid development of information technolo-
gies in the 21st century has brought about fundamental
changes in the media system [5]. Although the tradi-
tional media model was based on television, radio, and
print media for many years, the development of the in-
ternet and digital platforms has completely changed the
structure of information circulation. In the modern era,
news production and distribution have become depend-
ent not only on the professional skills of the journalist
but also on technological capabilities.

As aresult of digital transformation, media organ-
izations have begun to turn to artificial intelligence
technologies to accelerate information production and
establish faster communication with the audience [1].
This process is particularly evident in news portals, so-
cial media platforms, and multimedia newsrooms.

In the modern media environment, artificial intel-
ligence performs functions such as:

- Automatic news preparation;

- Data analysis;

- Predicting audience behavior;

- Identifying social media trends;

- Creating multimedia content.

International experience shows that the applica-
tion of artificial intelligence technologies increases the
efficiency of media organizations. The Associated
Press uses systems that automatically produce news
texts based on financial reports and sports statistics.
The "Lynx Insight™ system implemented at the Reuters
news agency assists journalists in analyzing large data-
bases and identifying potential news topics [2].

These changes have also altered the functional
characteristics of journalists. A modern journalist acts
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not only as a news writer but also as a multimedia spe-
cialist capable of working on digital platforms.

Generative artificial intelligence and media

Generative artificial intelligence technologies
have laid the foundation for a new stage in the media
field. The emergence of systems like ChatGPT, in par-
ticular, has significantly impacted the media content
production process.

Currently, Al systems:

- Prepare news headlines;

- Build article structures;

- Create social media posts;

- Perform translations into various languages;

- Produce video and audio content.

While these technologies offer significant ad-
vantages in terms of speed, they have also brought eth-
ical issues to the forefront. Artificial intelligence sys-
tems can sometimes provide inaccurate information or
misinterpret existing data. This further increases the
importance of fact-checking mechanisms in journalistic
activity.

Generative Al systems are also widely used in me-
dia education. Students analyze texts generated by Al
and evaluate their structure and content quality. This
process develops both the technological and analytical
skills of the students.

Application of Artificial Intelligence Technol-
ogies in Media Education

Digitalization of the teaching process

The development of artificial intelligence tech-
nologies has created significant changes in the higher
education system. The traditional teacher-centered
teaching model is being replaced by a student-oriented,
technology-based education model [3].

Al-based platforms analyze students':

- Academic performance;

- Learning pace;

- Individual interests;

- Creative potential;

and form a personalized teaching model.

This approach holds particular importance in

journalism education. Creative thinking and individual
approaches play a crucial role in the media field. Al
technologies help identify students' strengths and
weaknesses and provide them with suitable practical
tasks.
The shift to distance education models during the pan-
demic further highlighted the importance of artificial
intelligence technologies. Modern universities have be-
gun to organize students' practical activities in a digital
environment through virtual newsroom models [6].

Virtual newsroom models and practical experi-
ence

Virtual newsroom models in media education al-
low students to gain practical experience close to real
journalistic activity.

In these models, students:

- Prepare news;

- Work with Al-based analytical systems;

- Create multimedia content;

- Develop social media strategies;

- Carry out data journalism projects.

At media laboratories operating under Columbia
University, students work with Al-based news produc-
tion systems. They are taught methods of database anal-
ysis, fact-checking, and automated news writing.

This experience strengthens the integration of the-
oretical and practical components in journalist training.

Renewal of Journalistic Competencies in the
Age of Artificial Intelligence
New professional skills

The functional characteristics of the journalism
profession have changed in the age of artificial intelli-
gence. A modern journalist is not merely a person who
collects information and writes text but a media special-
ist capable of working with digital technologies.

The next-generation journalist must possess the
following skills:

- Multimedia content production;

- Data analytics;

- Working with Al systems;

- Digital security;

- Social media management;

- Fact-checking methodologies.

These changes have necessitated the updating of
curricula in media education. Universities now teach
journalism students not only theoretical knowledge but
also the skills to work on digital media platforms.

One of the most critical issues for the modern
journalist is critical thinking ability. Since artificial in-
telligence provides ready-made information, the jour-
nalist must analyze that information, verify sources,
and uphold the principle of public responsibility.

Al literacy and the new education model

The concept of "Al literacy" has gained particular
importance in media education. Al literacy refers to:

- Understanding the working principles of artifi-
cial intelligence systems;

- Knowing their capabilities and limitations;

- Assessing ethical risks;

- Identifying technological dangers.

Several European universities teach courses titled
"Al and Media Ethics" to journalism students. These
courses analyze deepfake technologies, disinformation,
and information manipulation issues.

This approach helps shape not only the technolog-
ical but also the ethical responsibility of students.

Artificial Intelligence and Media Ethics Issues

Disinformation and the deepfake threat

Alongside the development of artificial intelli-
gence technologies, issues of disinformation and deep-
fakes have become increasingly relevant. Deepfake
technologies produce realistic-looking but fake images.

This situation has brought problems such as:

- Information security;

- Media reliability;

- Manipulation of public opinion;

to the forefront. In media education, it is consid-
ered essential to teach students methods for detecting
deepfake technologies and ensuring information secu-
rity.

Al literacy and ethical problems
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The concept of "Al literacy" has gained particular
importance in media education. Al literacy refers to un-
derstanding the working principles of artificial intelli-
gence systems, knowing their capabilities and limita-
tions, assessing ethical risks, and identifying technolog-
ical dangers [4].

Alongside the development of artificial intelli-
gence technologies, issues of disinformation and deep-
fakes have also become current. Deepfake technologies
produce realistic-looking but fake images. This situa-
tion has brought problems such as information security,
media reliability, and manipulation of public opinion to
the agenda [6].

The text generation capability of generative arti-
ficial intelligence systems has highlighted the problem
of academic integrity in universities. Students' use of
ready-made Al texts increases the risk of plagiarism
and alters the concept of authorship. Therefore, defin-
ing ethical frameworks for Al use in universities is con-
sidered essential [10].

Academic integrity and copyright

The text generation capability of generative artifi-
cial intelligence systems has highlighted the problem of
academic integrity in universities.

Students' use of ready-made Al texts:

- Increases the risk of plagiarism;

- Weakens the creative thinking process;

- Changes the concept of authorship.

For this reason, it is important to establish ethical
rules for the use of Al in media education. Universities
should teach students the principles of correctly using
Al systems.
International Experience and Perspectives

UNESCO has prepared specific recommendations
regarding the integration of artificial intelligence into
the education system. These recommendations high-
light ethical principles, digital equality, and human
rights as main priorities.

Universities such as the University of Oxford,
Harvard University, and Stanford University operate
specialized laboratories for Al and journalism.

These programs teach:

- Data journalism;

- Al ethics;

- Automated news production;

- Digital media innovations.

Steps are also being taken towards the digital
transformation of media education in Azerbaijani uni-
versities. The number of courses on multimedia jour-
nalism, digital communication, and social media tech-
nologies is increasing.

Conclusion
Artificial intelligence technologies have created funda-
mental changes in the media system and have laid the
foundation for a new transformation stage in journalism
education. In the modern era, Al systems act not only
as technological tools but also as strategic elements in-
fluencing the organization of the teaching process. The
automation of information production, data analytics,
multimedia content creation, and audience behavior
study have formed new professional standards in media
activity.

Research shows that artificial intelligence in media ed-
ucation significantly impacts students'":

- Increase in technological literacy;

- Development of analytical thinking skills;

- Formation of the ability to work in a multimedia
environment;

- Strengthening of individual creative potential.

Al-based virtual newsroom models and digital la-
boratories enhance students' practical preparation and
adapt them to the real media environment. This ap-
proach further strengthens the integration of theoretical
and practical components in journalism education.

However, the application of artificial intelligence
technologies in the media field also brings several eth-
ical problems to the forefront. Deepfake technologies,
disinformation, copyright issues, and academic integ-
rity are considered major problems of modern media
education. Therefore, the teaching of Al technologies
should not be limited to technical aspects but should
also encompass ethical and legal responsibility princi-
ples.

A modern journalist must not be merely a user of
technology but also a professional communicator who
protects information security and public responsibility.
In this regard, developing Al literacy in journalism ed-
ucation has strategic importance.

Consequently, artificial intelligence should be
evaluated not as a technology that completely replaces
journalism but as an innovative tool that transforms it
and creates new professional standards. Future media
education should be formed based on the integration of
technological innovations with humanitarian and ethi-
cal approaches.
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Abstract

This article discusses the integration of technology into pedagogical approaches and highlights the ethical
responsibilities associated with its implementation in education. The study emphasizes the importance the digital
tools in creating more interactive, accessible, and effective learning environments. At the same time, it draws
attention to challenges such as data privacy, responsible technology use, and teachers’ digital competence. The
article also examines the impact of the COVID-19 pandemic, which demonstrated the necessity for educators to
adapt to digital teaching environments and improve their technological skills. The research is based on the anal-
ysis of existing literature and contemporary educational practices. The findings suggest that successful technology
integration requires not only technical resources but also ethical awareness, adaptability, and continuous profes-

sional development among educators.

Keywords: technology integration, pedagogy, digital learning, ethical responsibilities, education, digital

competence

It goes without saying that the world is evolving at
an extremely rapid pace, making it increasingly diffi-
cult to predict the future. Naturally, this transformation
exerts a significant influence on the education system
and the ways in which students learn. It is a fact that the
modern world no longer rewards individuals solely for
what they know, as search engines provide access to
vast amounts of information, but rather for how effec-
tively they can apply and utilize that knowledge. To-
day, society requires individuals who are creative,
adaptable to changing circumstances, and capable of re-
sponding to uncertainty. Likewise, both the education
system and the job market increasingly value critical
thinkers, effective collaborators, and strong communi-
cators.

As Richard Riley states, “We are currently prepar-
ing students for jobs that do not yet exist, using tech-
nologies that have not yet been invented, in order to
solve problems that we do not even know are problems
yet.” In such an unpredictable and constantly changing
world, one of the most important actions we can take is
to adapt quickly to change and effectively exploit the
potential of emerging technologies to achieve our
goals. Furthermore, the COVID-19 pandemic once
again demonstrated the crucial importance of technol-
ogy integration and digital competence, while also
teaching individuals the necessity of being adaptable in
challenging situations.

This article will discuss the importance of integrat-
ing technology into the education system, explore ef-
fective ways of implementing it, and examine the re-
sponsibilities that should be considered in technology-
integrated lessons.

When discussing the importance of technology in-
tegration, it is essential to emphasize that it has become
a necessity in modern education. Today’s students are
often referred to as digital natives, as they have grown
up in a technology-driven world and are naturally fa-
miliar with digital environments. In contrast, many
teachers can be considered digital immigrants, who

may not always feel equally comfortable using technol-
ogy in educational settings. Therefore, educators
should adapt to the needs and learning styles of modern
learners.

Moreover, the demands of the contemporary job
market require individuals to possess a variety of essen-
tial skills, including communication, collaboration, and
digital literacy. These competencies can be effectively
developed through technology integration and by keep-
ing pace with ongoing technological advancements.

There are several advantages of using technology
in education that should be highlighted. One of the most
significant is adaptive learning, which refers to the use
of data-driven educational platforms that monitor stu-
dents’ progress and adjust learning materials according
to their individual needs and performance levels. As a
result, students become more aware of their own learn-
ing progress, develop greater independence, and expe-
rience more personalized learning opportunities.

One notable example of an adaptive learning plat-
form is Khan Academy, a free online educational plat-
form that provides short video lessons with clear and
accessible explanations. In addition, it incorporates
gamified elements such as points, badges, and progress
tracking systems, which increase student motivation
and engagement in the learning process.

Another widely used adaptive learning platform is
DreamBox Learning, which adjusts the difficulty level
of questions in real time according to students’ perfor-
mance. The platform provides immediate feedback and
helpful hints while incorporating interactive and game-
like activities, particularly for younger learners. In ad-
dition, teachers are able to access detailed analytics re-
lated to students’ progress, learning gaps, time spent on
tasks, and problem-solving strategies. Consequently,
students gain greater independence and are able to learn
at a pace that best suits their individual needs. As pre-
viously mentioned, adaptive learning contributes sig-
nificantly to autonomous learning and student engage-
ment. In this regard, Daniel H. Pink states, “Control
leads to compliance; autonomy leads to engagement.”
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Another important platform is Newsela, which
provides real-world articles and news from reliable
sources. One of its most valuable features is the ability
to adjust each article to five different reading levels, al-
lowing students with varying language proficiencies to
study the same topic simultaneously. The benefit of this
feature is that differentiation can be effectively imple-
mented in the lesson by taking students’ language lev-
els, needs, and interests into consideration. It is an un-
deniable fact that without considering students’ abili-
ties, the lesson may become ineffective and lead to
demotivation among some learners. If the lesson is too
easy, it may fail to spark the interest of students with
stronger language skills. On the other hand, overly dif-
ficult tasks may become a significant challenge for stu-
dents with lower proficiency levels. Therefore, main-
taining a balance through the use of digital platforms
such as Newsela can greatly enhance the overall effec-
tiveness of the learning process. Furthermore, the plat-
form includes quizzes, writing prompts, discussion
questions, and annotation tools that support interactive
learning. Teachers can also monitor students’ reading
progress, quiz performance, and overall engagement
levels.

Increasing student engagement is another major
advantage provided by technology integration. It is
widely recognized that children and young learners are
highly attracted to games. A closer analysis reveals that
the main elements that capture students’ attention in
games are points, badges, and progress tracking sys-
tems. By incorporating these elements into lessons
through gamification, teachers can create more moti-
vating and interactive learning environments. Platforms
such as Kahoot! and Quizizz are among the best exam-
ples of gamified learning tools.

In addition, Flocabulary enhances vocabulary
learning through the use of rap songs and rhythm, help-
ing students remember new words more effectively. It
makes even difficult topics more engaging and helps
students retain information in their long-term memory
rather than memorizing concepts by heart, which usu-
ally supports only short-term memory and gradually
fades over time. Each lesson includes music videos,
quizzes, vocabulary games, reading activities, and dis-
cussion tasks. The platform also offers a feature called
Lyric Lab, where students can create their own educa-
tional rap lyrics. Its strong visual animations further
contribute to maintaining students’ attention and en-
gagement throughout the lesson.

Furthermore, assigning additional tasks beyond
textbook activities can encourage students to become
more creative and develop critical thinking skills. Sev-
eral digital platforms can support this process. For in-
stance, Storyboard allows students to create digital
comics, SoundTrap enables them to produce podcasts,
and Adobe Spark helps students design graphics and
visual content. Such tools provide learners with oppor-
tunities to think creatively, express their ideas, and en-
gage in more meaningful learning experiences.

Experiential learning is another major advantage
of technology-integrated education, as it enables stu-
dents to learn through experimentation, exploration,
and discovery. Virtual Reality (VR) learning platforms

allow learners to construct knowledge through three-di-
mensional modeling and visualization. In this process,
students do not simply memorize information; instead,
they actively discover concepts on their own, which
contributes to stronger memory retention and deeper
understanding.

For example, Merge EDU enables students to ex-
amine virtual 3D objects from multiple angles, making
abstract concepts more visual, interactive, and easier to
comprehend. Through this platform, students can ex-
plore a virtual human heart, observe planets, or exam-
ine volcanoes in three-dimensional form, creating a
more immersive learning experience. Similarly, Co-
Spaces EDU allows students to build virtual museums,
historical simulations, interactive stories, and educa-
tional games. The platform also supports block-based
coding and scripting, encouraging both creativity and
problem-solving skills.

Another important benefit of technology integra-
tion is the expansion of classroom walls. Technology
creates opportunities for students to connect with edu-
cators, experts, and peers from different parts of the
world, while also enabling participation in virtual field
trips and collaborative activities. Platforms such as
Skype and Google Meet are effective examples that fa-
cilitate communication and interaction beyond the tra-
ditional classroom environment.

Promoting social sharing is also an important as-
pect of technology-integrated education. It is a well-
known fact that students become more motivated when
they can see the purpose, value, and outcomes of the
projects they create. Sharing their work with others
adds meaning to the learning process and increases
their sense of achievement. In this regard, Padlet serves
as an effective platform where students can share pro-
jects through digital bulletin boards and provide feed-
back to one another. Similarly, Seesaw enables students
to share their projects, collect digital portfolios, and
document their learning progress. Additionally, the
platform enhances family engagement, as parents are
able to observe students’ progress, review their work,
and provide comments or feedback.

Technology integration also contributes signifi-
cantly to teacher development. Not only students but
also teachers can benefit from digitalization in educa-
tion. For instance, Edthena allows educators to learn
from one another by observing lessons taught by teach-
ers from different parts of the world, thereby supporting
professional growth and reflective teaching practices.
Moreover, TeachFX helps teachers analyze and balance
classroom interaction by monitoring the proportion of
teacher talk and student talk, ultimately promoting
more student-centered learning environments.

All of these examples once again demonstrate that
the role of teachers in modern education is no longer
limited to simply transmitting knowledge, but rather to
guiding students in finding their own paths and support-
ing them throughout the learning process. Effective
modern classrooms are increasingly based on a student-
centered approach, in which learners exploit the bene-
fits of technology to research, explore, discover, and
construct knowledge independently. This process ena-
bles students to retain information more effectively in
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their long-term memory and, more importantly, under-
stand how to apply that knowledge in real-life situa-
tions. Consequently, teachers now primarily perform
the role of facilitators rather than traditional lecturers.

However, this does not mean that technology inte-
gration always produces positive outcomes. In some
cases, certain drawbacks and challenges may also arise.
One of the major concerns is privacy and data protec-
tion. Although such issues are significant, it is still pos-
sible to take preventive actions in order to minimize
their negative effects. For example, PBS Learning Me-
dia can be used to teach students about digital foot-
prints, cyberbullying, identifying reliable information
sources, and understanding the consequences of over-
sharing personal information online.

Another important issue related to technology in-
tegration is equality and accessibility. The distribution
of technological devices and internet access is not equal
across different regions of the world, which creates bar-
riers for many learners. In this regard, it is worth men-
tioning a project implemented in Tiirkiye called the
Firefly Project. The Firefly Project is a mobile educa-
tion initiative in which specially designed learning
trucks travel to disadvantaged areas and provide chil-
dren with interactive educational experiences, technol-
ogy access, and science-related activities. Projects such
as this can serve as positive initiatives in addressing is-
sues of educational inequality and limited technological
access.

At the same time, recent evidence suggests that ex-
cessive use of technology may imitate symptoms asso-
ciated with addiction, which raises serious concerns for
educators and parents alike. Nevertheless, this does not
mean that the negative effects of technology cannot be
prevented or reduced through responsible and balanced
usage. Therefore, asking whether technology is entirely
“good” or “bad” is, in many ways, the wrong question.
Technology possesses both advantages and disad-
vantages, and its impact largely depends on how effec-
tively and responsibly it is implemented.

Ultimately, integrating technology into class-
rooms is becoming less a matter of choice and more a
professional responsibility. As mentioned earlier in this
article, the new generation consists of digital natives
who have grown up surrounded by technology. For this
reason, educators must adapt to the needs of modern
learners rather than expecting learners to adapt to out-
dated educational approaches.
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Abstract

The use of artificial intelligence - powered educational tools is growing over time and has the potential to
completely transform the manner that education is provided. This paper looks at the pedagogical ramifications of
artificial intelligence applications utilized in educational institutions. The study is qualitative research that ana-
lyzes an array of research on artificial intelligence-powered educational technologies using articles from peer-
reviewed journals and conference proceedings. Content analysis is used to examine the literature to establish, the
use of artificial intelligence in education, including its capabilities in educational processes, its pedagogical im-
plications, and its challenges. The paper discusses how artificial intelligence could transform educational settings
and educational resources, creating opportunities for services to be made scalable both inside and outside of the
classroom. The paper concludes that while integrating artificial intelligence into education brings benefits to the
education landscape, there are also significant risks. To fully utilize Al's technological innovation for educational
purposes, ethical considerations must be taken into account. The extant Al spans a wide spectrum of applications,
encompassing those for adaptive learning and personalized tutoring, intelligent assessment and management,
profiling and prediction, and emerging products. Research topics delve into both the technical design of education
systems and the examination of the adoption, impacts, and challenges associated with Al. Furthermore, this review
highlights the diverse range of theories applied in the Al literature, the multidisciplinary nature of publication
venues, and underexplored research areas. In sum, this research offers valuable insights for interested scholars
to comprehend the current state of Al research and identify future research opportunities in this dynamic field.
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Introduction

As Al takes on more routine responsibilities, the
educator's role is becoming more strategic and human-
centered. Teachers are expected to interpret Al insights,
foster creativity, and cultivate emotional intelligence
areas where technology cannot replace human connec-
tion. The partnership between teachers and Al is criti-
cal; when used responsibly, it encourages deeper learn-
ing rather than passive information consumption. Al
also strengthens collaboration among educators. By an-
alyzing teaching outcomes across departments or
schools, Al systems can share best practices and help
institutions continuously improve instruction quality.
Al is playing a vital role in making education more in-
clusive. Tools like speech-to-text transcription, real-
time translation, and adaptive learning interfaces are
empowering students with disabilities or language bar-
riers. Al-driven resources can offer customized support
to visually impaired or hearing-impaired learners, en-
suring that everyone receives equal access to educa-
tional content.

Language learning is another domain where Al's
influence is growing. Intelligent translation tools and
pronunciation feedback systems help learners gain flu-
ency faster. This flexibility strengthens cross-cultural
understanding and global communication, which are
key skills in today's interconnected world. Teaching in-
volves more than delivering lessons; it also includes
evaluating assignments, managing student records, and
conducting performance assessments. These adminis-
trative responsibilities can be time-consuming. Al tools
now automate many of these tasks, allowing educators
to focus on what matters most teaching and mentoring.
Programmed grading systems can evaluate quizzes, es-
says, and even complex problem-solving responses
with an increasing degree of accuracy. Teaching system

powered by Al can analyze attendance, participation,
and completion rates to generate actionable insights.
This data helps teachers understand student engage-
ment patterns and adjust their instruction accordingly.
Moreover, Al virtual assistants are streamlining admin-
istrative communication by answering student ques-
tions about schedules, coursework, or deadlines. For in-
stitutions, such systems reduce workload while improv-
ing accessibility and response accuracy.

Acrtificial Intelligence is redefining how modern
education is delivered, experienced, and managed
across the world. From personalized learning platforms
to intelligent administrative systems, Al has evolved
from being a futuristic idea to an essential component
of modern classrooms. As schools, universities, and
online programs continue to embrace technological
transformation, Al stands at the center of this change
reshaping how teachers teach and how students learn.

One of the recognized potentials of Al in educa-
tion is tutoring [17,190p], or mentorship. Al functions
that are currently widely implemented on various edu-
cational technology platforms serve as virtual mentors.
Al has the ability to provide feedback on students'
learning activities and exercises, and then recommend
materials that need to be reviewed. An example is
Blackboard, an Al tool often used for publishing lecture
notes, assignments, quizzes, and tests, allowing stu-
dents to ask questions and submit assignments for grad-
ing. This tool can identify the reasons behind students'
misunderstandings and offer the student solutions that
the professor has previously ensured and programmed.
Therefore, Al adjusts content and tasks to students'
abilities and needs and directly affects the learning ex-
perience. On the other hand, Al also helps teachers
more effectively assess student progress and provide
timely and accurate feedback. Artificial intelligence
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thus becomes a means of aligning the curriculum with
the demands and needs of the market. Al provides op-
portunities for designing and implementing innovative
teaching methods, managing workload, expanding and
improving evaluation [4,85p].

Furthermore, Al can help in providing feedback
and assessing progress. Special attention is given to the
advantages of automated scoring and immediate feed-
back. When it comes to assessment, Al increases the
efficiency of assessment, reduces subjectivity, and im-
proves accuracy [12, 76p]. Students themselves rate the
online testing system for Al positively. The benefits of
such an assessment system are manifested in flexibility,
convenience, ease of use, engagement, immediate feed-
back, accessibility, efficiency, enjoyment, clarity, and
unique features. Different levels of education will
likely develop different applications of Al, due to the
specificities of children's developmental periods and
their learning. However, there are also tools and sys-
tems that will be common, especially in the domain of
the teacher's application. Al in early education is seen
as a catalyst for promoting learning and teaching. In
this regard, robotics has already been implemented at
this level in many parts of the world. It is a departure
from traditional teaching methods, which improves the
learning experience and student interactivity. The role
of the teacher in these changes becomes less direct, and
more resembles the role of a facilitator [8, 305p]. The
authors emphasize that this is in line with the settings
of the constructivist approach. Robots are very attrac-
tive to children and have a positive effect on their mo-
tivation. However, the path to the everyday use of ro-
bots in teaching is long. Robots are still too expensive
for most educational institutions and require certain
technical support. Technical problems are recognized
as one of the biggest challenges in their use. Interest-
ingly, children see a humanoid robot as more fun and
friendlier than a teacher. Various studies on student en-
gagement in virtual and digital education suggest that
such teaching and learning environments can indeed
encourage educational growth. However, there is a
question of effective teacher and student interactions in
this process, as the same studies have shown that almost
half of the students do not believe that online lectures
effectively facilitate interaction and collaboration
[7,98p]. Managing student engagement within a virtual
educational environment is key to encouraging success
in online learning. Perhaps the solution is somewhere
in the middle, the use of Al in a real environment,
where an informed teacher can be a significant example
of a quality ratio of virtual and real experience. The ap-
plication, possibilities, and discussions related to Al are
extensively researched in the field of higher education
[15,69p]. Using Al in education, first of all, requires
knowledge and understanding, and awareness of limi-
tations and potentials.

The use of Al in academic programs is not yet suf-
ficiently prevalent. It is necessary to modernize aca-
demic curricula, but considering the methods and time
frames for changes to academic programs on one hand,
and the speed of Al progress on the other, it will cer-
tainly take a significant amount of time before changes
occur. Students inform themselves independently,

which raises discussions about awareness of ethical is-
sues in this domain. It is particularly important to con-
sider introducing an Al curriculum into academic pro-
grams in areas where Al is already very functionally
used and has a significant contribution, such as medi-
cine. It is essential to ensure alignment between the la-
bor market and its needs with the education of future
professionals in that labor market. New learning and as-
sessment opportunities enabled by Al, are visible in
support for individual students and collaborative scien-
tific work. In this context, Al's potential in supporting
individual students is seen in individual academic ac-
tivities and students' self-regulatory skills through dy-
namic information filtering, curetting notes, creating
summaries, and connecting resources, as well as sup-
port for team project work and problem-based learning
through dynamic information filtering, curetting notes,
creating summaries, and connecting resources, among
many others. The full potential of Al use in education
is still not known. However, many areas have begun
testing changes in school curricula, such as geography
teaching, for example. Innovators emphasize that there
is a gap between ideas and implementation, meaning
that education often lags behind technological innova-
tions, and the implementation of new technology-based
teaching methods requires time - time for designing
teaching, teacher training, and updating educational
policies to adapt to these changes. New technologies
like Al design tools offer an efficient and effective way
for elementary school teachers to create attractive edu-
cational materials [3,80p]. Scientific research should
also have an applicable application in the field of design
and development. For example, a study aimed at inves-
tigating the intention to use Al design tools among ele-
mentary school teachers, with a special focus on the di-
mensions that influence their adoption and use of these
tools, offers practical implications relevant for both de-
signers and developers of Al design tools. It provides
insights into factors that can positively influence user
intent to adopt the examined tools, such as performance
and effort expectations, peer influence, and the availa-
bility or accessibility of resources.

Studies indicate that Al detection tools can to
some extent distinguish content created by humans
from that generated by Al. However, the same research
emphasizes that their performance is inconsistent and
varies depending on the sophistication of the Al model
used to generate content. Therefore, Al detection tools
should not be used as the sole determining factor in
cases of plagiarism and academic integrity questions
[7,108p]. Even widely used academic Al text detection
tools have shown significant rates of false negatives,
but also false positives [8,57p]. False positive results
can lead to wrongful accusations of students, and false
negatives allow students to avoid detection of unau-
thorized content generation, gaining an unfair ad-
vantage and avoiding sanctions. In addition to the issue
of misuse of various tools for writing student papers,
another ethically questionable practice appears here.
Namely, Al text detection tools imply the submission
of student papers, without consent, to a multitude of
freely available platforms that can be easily found with
a simple internet search. The educational communities



76 PEDAGOGICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #17 (282), 2024

play an extremely important role in conveying aca-
demic values and academic integrity to students, in-
cluding in the area of ethical use of Al, both in writing
papers and in its broader possibilities of application

Conclusion

It is obvious that the educational area is facing
global changes, shifting from traditional to contempo-
rary methods of teaching and evaluating all segments
of the upbringing and education process. There is a
growing interest in the number of published works on
the topic of Al in education. Many possibilities for the
development of education have been observed, as well
as significant potential in the use of Al in many spheres
of education, especially in the field of higher teaching.
The field of Al is advancing significantly faster than the
practical and scientific part of education. Many ways
show already nearly outdated data, at a time when the
awareness of respondents is growing, and new tools are
being applied. The advantages of using Al in education
are the possibilities of personalizing the educational
process for students and pupils, reducing administrative
obligations and the time invested in them for teachers,
influencing motivation and learning processes in chil-
dren and students, opportunities for tutoring and men-
toring, significant contributions to foreign language
learning, assessment and feedback that are immediate
and tailored to the needs of students and pupils, and
many others. The tools and systems used are diverse,
and as such, can meet the needs of the entire vertical of
the educational system, and various subject areas. On
the other hand, questions arise related to the dangers of
applying and doubts about Al, many ethical dilemmas,
the possibility of creating an even greater gap and dis-
crimination, the question of the impact on critical and
creative thinking, the absence of personal experience of
relationships, the question of the role of teachers and
others.
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ARTIFICIAL INTELLIGENCE IN EDUCATION AND THE NEW ROLE OF THE TEACHER:
DIGITAL PEDAGOGICAL TRANSFORMATION

Abstract

This article examines the changes taking place in the education system in the digital era, the impact of arti-
ficial intelligence technologies on the teaching process, and the new pedagogical role of teachers. The rapid de-
velopment of information and communication technologies has led to innovative approaches in education and
made the teaching process more flexible and interactive. In particular, the implementation of Al-based platforms
and digital resources has transformed the traditional role of teachers into that of guides, motivators, and organ-
izers of creative learning. The main purpose of the article is to analyze the opportunities and challenges created
by artificial intelligence in education and to examine the teacher’s new role from a scientific and pedagogical
perspective. Comparative analysis, observation, and the study of pedagogical literature were used during the
research process. The study shows that artificial intelligence is not a tool that completely replaces teachers; ra-
ther, it is an innovative technology that improves the quality of education, supports personalized learning, and
strengthens teachers’ activities. Through artificial intelligence, it becomes possible to analyze students’ knowledge
levels, prepare individual tasks, conduct assessments efficiently, and organize distance education effectively. At
the same time, digital transformation requires teachers to possess new skills, technological literacy, creative think-
ing, and innovative pedagogical approaches. The article also highlights ethical issues, data security, and the im-
portance of preserving humanistic values in the application of artificial intelligence in education. The results of
the study indicate that the future model of education will be based on cooperation between teachers and artificial
intelligence technologies. Therefore, improving teachers’ digital competencies and strengthening professional
training according to modern technologies are among the main priorities of contemporary educational policy.

Keywords: artificial intelligence, digital education, teacher’s new role, pedagogical transformation, innova-

tive education, digital technologies
Introduction

The 21st century is characterized as the age of in-
formation and technology. In the modern world, the de-
velopment of digital technologies has caused signifi-
cant changes in all fields, including education. Tradi-
tional education models no longer fully meet the
requirements of the modern era; therefore, the applica-
tion of innovative pedagogical approaches has become
necessary. Artificial intelligence technologies have cre-
ated new opportunities in education and significantly
influenced teacher-student relationships. Modern edu-
cation is no longer limited to transferring knowledge.
Instead, it focuses on developing students’ creativity,
critical thinking, problem-solving abilities, and digital
competencies.

In this context, the role of teachers has also
changed. Teachers are no longer only providers of in-
formation; they have become facilitators, motivators,
and guides who help students adapt to the rapidly
changing world. Al-based programs, digital platforms,
and electronic resources contribute to the more effec-
tive organization of the teaching process. However, the
rapid development of technology also places new re-
sponsibilities on teachers. Modern educators must con-
tinuously improve themselves, learn innovative teach-
ing methods, and effectively use digital technologies in
their professional activities.

This article analyzes the role of artificial intelli-
gence in education, the changing role of teachers, digi-
tal pedagogical transformation, and the future model of
education.

Artificial Intelligence in Education - Artificial
intelligence has become widely applied in education in
recent years. This technology plays an important role in
personalizing the teaching process, automating assess-
ment systems, and expanding distance learning oppor-
tunities. Through artificial intelligence, it is possible to
determine students’ learning levels, analyze their
strengths and weaknesses, and prepare individualized
tasks according to their needs. Modern educational
platforms analyze students’ answers and provide suita-
ble learning materials based on their performance. This
helps teachers apply individualized approaches in the
classroom. Digital educational platforms have also in-
creased access to education through distance learning
opportunities. Especially during the pandemic period,
the importance of digital technologies became more ev-
ident. Online lessons, virtual classrooms, and digital re-
sources ensured the continuity of the educational pro-
cess worldwide. In addition, artificial intelligence helps
organize teachers’ work more efficiently. Automated
assessment systems save teachers time and allow them
to focus more on creativity, lesson planning, and indi-
vidual student support.

The New Role of the Teacher - The development
of digital technologies has significantly transformed the
role of teachers. Modern teachers are no longer only
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transmitters of information; they are pedagogical lead-
ers who guide students’ development. One of the main
responsibilities of teachers today is to develop students’
creativity and critical thinking skills. Modern educa-
tional models prioritize independent learning. There-
fore, teachers should not only provide ready-made
knowledge but also encourage students to research, an-
alyze, and think critically. In the digital era, teachers
also serve as facilitators. They organize the learning
process, motivate students, and help reveal their poten-
tial. Modern teachers must effectively integrate digital
resources, online platforms, and Al-based educational
tools into classroom activities. At the same time, the
humanistic role of teachers remains irreplaceable. No
matter how advanced technology becomes, teachers
still play a crucial role in students’ emotional develop-
ment and moral education. Teachers act as role models
and contribute to the development of students’ social
skills and moral values.

Today, students can access information quickly
through the internet, social media, and artificial intelli-
gence programs. However, determining the accuracy of
information and using it effectively requires guidance.
This is where the teacher’s modern role becomes espe-
cially important.

Modern teachers also prepare students for future
professions. Since artificial intelligence and automation
are transforming many fields, future societies will re-
quire creative, technologically skilled, and innovative
individuals. Teachers help students develop these com-
petencies and encourage lifelong learning and self-de-
velopment.

Digital Pedagogical Transformation - Digital
pedagogical transformation is one of the most signifi-
cant changes in modern education. This process in-
volves not only the use of technology but also the re-
newal of teaching methods and educational approaches.
Electronic textbooks, virtual laboratories, interactive
presentations, and digital platforms make lessons more
engaging and effective. Teachers can increase students’
participation and motivation through these tools. Digi-
tal transformation also requires teachers to acquire new
competencies. Modern teachers must be technologi-
cally literate, open to innovation, and committed to
continuous professional development. For successful
digital transformation, schools need technical infra-
structure, teacher training programs, and updated edu-
cational curricula.

Can Artificial Intelligence Replace Teachers?

In recent years, the rapid expansion of Al-based
educational systems and automated assessment plat-
forms has made the question, “Can artificial intelli-
gence replace teachers?” increasingly relevant and
widely debated.

Artificial intelligence can perform many educa-
tional functions, such as data processing, assessment,
and personalized instruction. Al systems are capable of
analyzing students’ learning pace, identifying their
strengths and weaknesses, and providing suitable edu-
cational materials accordingly. In many cases, Al also

improves efficiency by reducing teachers’ administra-
tive workload and offering instant feedback to learners.

However, despite these advantages, artificial intel-
ligence cannot completely replace teachers. Teachers
are not only providers of knowledge but also motiva-
tors, mentors, and emotional supporters. Human empa-
thy, emotional communication, and moral guidance are
essential aspects of education that cannot be fully rep-
licated by technology.

Moreover, teachers play a crucial role in helping
students develop creativity, communication skills, crit-
ical thinking, and social responsibility. These qualities
are best developed through real-life interaction, class-
room discussion, and strong pedagogical relationships
rather than through technology alone.

In addition, every student has unique emotional
and social needs that require human understanding and
flexibility. While Al can deliver information effi-
ciently, it lacks the emotional intelligence and ethical
judgment necessary for dealing with complex human
situations in education.

Therefore, artificial intelligence should be consid-
ered a supportive educational tool rather than a replace-
ment for teachers. The most effective educational sys-
tems of the future will likely combine the technological
advantages of Al with the human qualities that only
teachers can provide.

Advantages of Artificial Intelligence - Artificial
intelligence provides many advantages in education,
making the learning process more effective, flexible,
and accessible. One of the most significant benefits is
personalized learning. Al systems can adapt educa-
tional content according to students’ abilities, interests,
and learning speed. As a result, students receive indi-
vidualized support that helps them learn more effi-
ciently. Another important advantage is the reduction
of teachers’ workload through automated assessment
systems. Al technologies can quickly evaluate tests, an-
alyze student performance, and prepare detailed re-
ports. This allows teachers to spend more time on in-
struction, communication, and student support rather
than administrative tasks.

Artificial intelligence also supports distance edu-
cation and makes learning accessible to a wider audi-
ence. Online educational platforms enable students to
study regardless of their geographical location, which
is especially beneficial for people living in remote areas
or those with limited access to traditional educational
institutions.

Furthermore, interactive technologies such as vir-
tual laboratories, simulations, educational games, and
digital presentations increase students’ motivation and
engagement in lessons. These tools make learning more
dynamic, practical, and enjoyable.

Al also contributes to inclusive education by help-
ing students with special needs access educational re-
sources more effectively. Speech recognition, text-to-
speech systems, and adaptive learning technologies
provide additional support for students with disabilities
and create equal learning opportunities.

In conclusion, artificial intelligence has the poten-
tial to improve education in many ways. When used
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properly, it can enhance learning quality, increase ac-
cessibility, and support both teachers and students in
the educational process.

Risks of Artificial Intelligence -

Despite its many benefits, artificial intelligence
also creates certain risks and challenges in education.
One major concern is that excessive dependence on
technology may weaken students’ communication and
social interaction skills. When students spend too much
time learning through digital platforms, they may have
fewer opportunities for face-to-face discussion, team-
work, and emotional connection.

Data security and privacy protection are also im-
portant issues in digital educational environments. Al
systems often collect and analyze large amounts of per-
sonal information, including students’ academic perfor-
mance and behavioral data. Therefore, educational in-
stitutions must ensure strong cybersecurity measures
and protect users’ private information from misuse or
unauthorized access.

In some cases, overreliance on technology may
negatively affect creativity and independent thinking. If
students depend too heavily on automated systems for
answers and problem-solving, they may become less
motivated to think critically or develop original ideas.

Another challenge is the unequal access to tech-
nology. Not all students have the same opportunities to
use digital devices or stable internet connections, which
can create educational inequality and limit the effec-
tiveness of Al-based learning systems.

For these reasons, teachers and educational insti-
tutions must maintain a careful balance between digital
technologies and traditional educational values. Artifi-
cial intelligence should support the learning process
without reducing the importance of human interaction,
creativity, and critical thinking. When used responsi-
bly, Al can become a valuable educational assistant ra-
ther than a harmful dependency.

Future Perspectives in Azerbaijan - Azerbaijan
is taking important steps toward digital transformation
in the field of education. Online educational platforms,
electronic school systems, and digital learning re-
sources are becoming increasingly widespread across
the country. These developments aim to modernize the
educational system and improve the quality of teaching
and learning.

Teacher training programs, workshops, and semi-
nars are also helping educators improve their digital
competencies and adapt to modern educational technol-
ogies. Today’s teachers are expected not only to teach
traditional subjects but also to integrate innovative
methods and artificial intelligence technologies into
their teaching activities.

At the same time, improving internet access and
strengthening technical infrastructure in regional and
rural schools remains an important national priority.
Equal access to digital technologies is essential for en-
suring that all students benefit from modern educa-
tional opportunities regardless of their location.

Educational reforms and ongoing investments in-
dicate that Al-based educational models will become
more widely applied in Azerbaijan in the future. Smart
learning systems, digital assessment tools, and interac-
tive educational platforms are expected to play a greater
role in schools and universities.

This digital transformation process will contribute
significantly to improving the quality of education and
preparing competitive, technologically skilled, and
globally connected young generations. By combining
technological innovation with strong educational val-
ues, Azerbaijan aims to build a modern and effective
educational environment for the future.

Conclusion

The research shows that artificial intelligence and
digital technologies play an essential role in the devel-
opment of modern education. These technologies im-
prove the effectiveness of teaching, support personal-
ized learning, and optimize teachers’ professional ac-
tivities. By using Al-based systems, educational
institutions can provide more flexible, efficient, and ac-
cessible learning opportunities for students.

At the same time, the role of teachers has become
broader and more responsible in the digital age. Mod-
ern teachers are not only providers of knowledge but
also facilitators, motivators, mentors, and leaders who
guide students’ intellectual, social, and moral develop-
ment. Their role in encouraging creativity, critical
thinking, and communication skills remains extremely
important.

Although artificial intelligence offers many ad-
vantages, it cannot replace the emotional support, em-
pathy, ethical guidance, and human interaction pro-
vided by teachers. Education is not limited to delivering
information; it also involves building trust, understand-
ing students’ emotions, and supporting their personal
growth. These human qualities cannot be fully repro-
duced by technology.

Therefore, technology should be viewed as a sup-
portive educational tool that strengthens education ra-
ther than weakens the human factor. Artificial intelli-
gence can assist teachers by simplifying routine tasks
and improving learning processes, but the central role
of human educators will continue to remain essential.

The future of successful education will be based
on effective cooperation between teachers, students,
and technology. Developing teachers’ digital compe-
tencies, technological literacy, and innovative peda-
gogical skills should remain one of the main priorities
of modern educational policy. Through balanced inte-
gration of technology and human-centered teaching,
education systems can better prepare future generations
for the challenges of the modern world.
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APPLICATION OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN ENGLISH LANGUAGE
TEACHING AND THE CHANGING ROLE OF THE TEACHER

Annotation:

In the globalizing world, the rapid development of artificial intelligence technologies has had a significant
impact on the education system, especially foreign language teaching. The application of artificial intelligence-
based platforms, virtual assistants and digital learning environments in English language teaching has led to a
change in the traditional role of the teacher. The article examines the impact of artificial intelligence on the ac-
tivities of English language teachers, new functions of the teacher in the digital era and issues of pedagogical
transformation.

The relevance of the research is related to the widespread application of technology in the modern education
system and the need for teachers to acquire new digital skills. The widespread use of distance and hybrid education
models in recent years has also increased interest in artificial intelligence technologies. The article pays special
attention to the issue of whether artificial intelligence replaces the teacher or acts as a complementary tool. At the
same time, the transition of the teacher from the traditional role of information transmitter to the function of
facilitator, mentor and guide is analyzed.

The study used descriptive, comparative and analytical methods. Scientific sources related to artificial intel-
ligence, digital pedagogy and English language teaching were analyzed in a comparative manner. The importance
of Al literacy for teachers, ethical responsibilities arising during the integration of technology into education and
the formation of students’ digital skills were also examined. In addition, it was determined that Al-based programs
create personalized learning opportunities and increase students' motivation. Thus, artificial intelligence cannot
completely replace the teacher. Factors such as emotional intelligence, motivation, social interaction and psycho-
logical communication with students maintain the importance of the human factor. At the same time, artificial
intelligence acts as an important technological tool that supports teacher activity, allows for more effective or-

ganization of the teaching process and contributes to the development of a modern educational environment.

Keywords: artificial intelligence, English language teaching, digital pedagogy, Al literacy, teachers’ role,
educational technologies, digital education, pedagogical transformation

Introduction

Globalization and digitalization have created sig-
nificant changes in the modern education system. In re-
cent years, the rapid development of artificial intelli-
gence technologies has created new opportunities in
foreign language teaching. Al-based programs, auto-
matic assessment systems, virtual platforms and inter-
active applications have begun to be widely used in
English lessons.

In the modern world, English is considered not
only a means of communication, but also a language of
international cooperation, science and technology.
Therefore, the activities of English teachers are not lim-
ited to teaching grammar and vocabulary. Teachers
must form communicative skills, critical thinking and
digital literacy in students.

The integration of artificial intelligence into the
education system has created serious changes in the
role of the teacher. While in the traditional education
model the teacher was considered the main source of
knowledge, in the modern digital era he performs more
of a facilitator and mentor who manages the learning
process. The teacher does not just present information
to students, but also guides them in choosing the right
information, using technology ethically and thinking
independently.

Research methods: Descriptive, comparative and
analytical methods were used during the study. Within

the framework of the study, scientific sources, interna-
tional reports and modern pedagogical approaches re-
lated to the application of artificial intelligence in edu-
cation were systematically analyzed. The changing
functions of English teachers in the modern digital en-
vironment were comparatively examined, and the ex-
isting differences between traditional and digital teach-
ing models were identified. During the study, the op-
portunities created by Al technologies in foreign
language teaching and the problems they pose were
separately evaluated.

The study used reports from various international
organizations, especially UNESCO and other educa-
tion-oriented institutions. The forms of application of
artificial intelligence in English language teaching were
analyzed based on scientific articles, methodological
and theoretical literature. At the same time, the impact
of Al-based platforms on students' language skills, mo-
tivation and personalized learning opportunities was in-
vestigated.

Through the comparative analysis method, differ-
ences between traditional teaching methods and Al-
based digital approaches were identified. During the
study, the changing professional functions of the
teacher in the digital era, his role as a facilitator and
mentor, as well as ethical and methodological problems
arising during the integration of technology into the
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teaching process were investigated. In addition, the ad-
vantages and limitations of using artificial intelligence
in the educational environment were evaluated from a
pedagogical perspective.

Based on an analytical approach, the impact of Al
technologies on the effectiveness of the teaching pro-
cess was determined, and it was concluded that these
technologies support teacher activity and allow for
more flexible organization of the learning process. The
research results showed that the correct application of
artificial intelligence technologies can make a signifi-
cant contribution to improving the quality of foreign
language teaching and the development of a modern ed-
ucational environment.

The role of artificial intelligence technologies in
English language teaching

In the modern educational environment, artificial
intelligence technologies are becoming an integral part
of the teaching process. The rapid development of dig-
ital technologies and the widespread use of distance
learning models have made the application of Al-based
platforms in foreign language teaching even more rele-
vant. Artificial intelligence programs used in English
lessons adapt training materials taking into account the
individual characteristics of students, their learning
speed and language level, and make the learning pro-
cess more flexible and effective. These technologies
automatically analyze students' mistakes, identify their
weaknesses, and provide individual feedback. Such an
approach increases students' interest in learning by ex-
panding personalized educational opportunities.

Artificial intelligence-based platforms play an im-
portant role in the development of listening, reading,
writing and speaking skills. In particular, virtual con-
versation programs, chatbot technologies and interac-
tive language applications create a real communication
environment for students. These programs identify stu-
dents' pronunciation errors, present correct speech
forms and help develop their communicative skills. At
the same time, Al technologies facilitate access to au-
thentic materials. Students develop both language skills
and intercultural communication competencies by
working with video, text and audio materials reflecting
the cultures of different countries. In addition, Al tech-
nologies reduce the workload of teachers to some ex-
tent and make the organization of the teaching process
more efficient. Automatic assessment systems speed up
the process of checking tests and written work, while
creating opportunities for teachers to engage in more
creative and pedagogical activities. The teacher can
spend less time on routine technical tasks and focus
more on individual work with students, increasing their
motivation and forming an interactive learning environ-
ment. At the same time, artificial intelligence technolo-
gies increase the accessibility of educational resources
and have a positive impact on expanding inclusive ed-
ucation opportunities.

The Transformed Role of the Teacher

In the digital era, the functions of the teacher are
broader than in the traditional approach. The modern
teacher is not only a transmitter of information, but also
a facilitator, mentor, and a person who guides the cor-

rect use of technology. The rapid increase in infor-
mation resources in the educational process requires the
teacher not only to have subject knowledge, but also
digital competencies. Rather than presenting infor-
mation to students in a ready-made form, the teacher
should guide them to select the right information, ana-
lyze the information obtained, and form a critical ap-
proach.

A modern English teacher should form not only
language skills in students, but also critical thinking,
problem solving, a communicative approach, and digi-
tal literacy. Foreign language teaching is no longer lim-
ited to mastering grammatical rules and lexical units.
The teacher also supports students in adapting to the in-
ternational communication environment, communi-
cating with different cultures, and developing inde-
pendent learning skills. While Al can present infor-
mation, check tasks, and provide automatic feedback, it
cannot fully perform functions such as emotional sup-
port, motivation, empathy, and building social relation-
ships. These characteristics indicate that the human fac-
tor plays a key role in the educational process.

The teacher should take into account the individ-
ual needs of students, apply a pedagogical approach ap-
propriate to their psychological characteristics, and
manage the risks posed by technology. In particular, the
problems of technological dependence, plagiarism, and
academic integrity that may arise as a result of exces-
sive use of artificial intelligence should be in the focus
of the teacher's attention. The teacher should form a
culture of ethical and responsible use of technology in
students, develop their independent thinking and crea-
tive approach skills.

At the same time, the professional development of
the teacher is also of particular importance in the digital
era. Modern teachers must be able to work with new
technologies, know the capabilities and limitations of
Al-based programs, and apply them in accordance with
educational goals. In this regard, the teacher is not only
a participant in the educational process, but also acts as
a key figure in the formation of an innovative educa-
tional environment. Therefore, the human factor and
the teacher's pedagogical leadership continue to main-
tain their main role in the education system.

Al competence and ethical issues

In the modern era, digital competencies related to
artificial intelligence technologies have become one of
the important professional skills for teachers. The ac-
celeration of digitalization in the education system re-
quires teachers not only traditional pedagogical
knowledge, but also the skills to effectively use modern
technologies. Teachers must know the capabilities, lim-
itations and potential risks of artificial intelligence
technologies and be able to apply them in accordance
with educational goals. The correct use of Al-based
programs helps teachers organize the teaching process
more flexibly, create personalized learning opportuni-
ties and increase students' motivation to learn.

The application of artificial intelligence technolo-
gies in the education system also raises a number of eth-
ical and methodological issues. Plagiarism, academic
integrity, protection of personal data, copyright and ex-
cessive dependence on technology occupy a special
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place among these issues. In some cases, students can
weaken their independent thinking and creativity skills
by obtaining ready-made answers through Al. This cre-
ates the risk of weakening critical thinking and analyti-
cal approach in the educational process. In addition, the
fact that the information provided by artificial intelli-
gence systems is not always completely reliable also in-
creases the importance of teacher supervision.

In a digital education environment, one of the
main tasks of the teacher is to form a culture of ethical
and responsible use of technology in students. The
teacher should explain to students the importance of
proper verification of information, adherence to the
principles of academic integrity, and balanced use of
artificial intelligence. At the same time, teachers should
demonstrate a preventive approach to the risks posed
by technology and develop students' digital security
skills.

Artificial intelligence should not be the main goal
in the teaching process, but should be used as an inno-
vative tool that supports education. The effectiveness
of teaching depends on the proper integration of tech-
nology with the human factor. In this regard, the peda-
gogical leadership, emotional support, and ethical guid-
ance of the teacher continue to maintain their im-
portance in the modern education system.

Conclusion

Artificial intelligence technologies have become
one of the important components of modern English
language teaching. Al-based programs make the teach-
ing process more interactive, flexible and personalized.
At the same time, the emotional, social and pedagogical
functions of the teacher remain relevant.

In the digital era, the English teacher acts not only
as a transmitter of knowledge, but also as a mentor, fa-
cilitator and a person who correctly directs technology.
Achieving successful results in the education system

depends on the balanced integration of technology and
the human factor.

In future studies, the application of artificial intel-
ligence in a practical teaching environment, its impact
on teacher-student relationships and the long-term ped-
agogical results of Al technologies can be investigated
more extensively.
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THE EFFECTIVENESS OF THE COMMUNICATIVE METHOD IN TEACHING ENGLISH

Abstract

This article examines the effectiveness of the Communicative Language Teaching (CLT) method in English
language instruction, emphasizing its role in developing learners’ communicative competence and practical lan-
guage skills. The relevance of the topic is linked to the growing global demand for functional English proficiency
in academic, professional, and intercultural contexts. Traditional teaching approaches often prioritize grammar
accuracy and written exercises, which may limit students’ ability to use English fluently in real-life situations.
Therefore, the communicative method is analyzed as an alternative that encourages interaction, authentic speech
production, and learner-centered classroom practices. The primary aim of the study is to evaluate how CLT influ-
ences students’ speaking fluency, listening comprehension, vocabulary usage, motivation, and confidence in com-
munication. A mixed-method research design is applied, combining quantitative pre-test and post-test compari-
sons with qualitative classroom observations and student feedback through questionnaires. Two groups of inter-
mediate learners were observed, one taught using communicative techniques such as role-play, pair work, and
group discussions, and another taught through traditional grammar-based instruction. The results indicate that
students in the communicative group demonstrated significant improvement in speaking fluency, listening com-
prehension, and classroom participation, while the traditional group showed stronger progress in grammatical
accuracy but weaker oral performance. The findings suggest that CLT increases learners’ motivation and engage-
ment by creating interactive learning environments that resemble real communication. Future research perspec-
tives include exploring CLT effectiveness in large classrooms, integrating digital communicative tools, and devel-

oping balanced strategies that combine fluency development with systematic grammar instruction.

Keywords: communicative language, language instruction, communicative competence, speaking fluency,
classroom interaction, learner motivation, language acquisition.

Introduction

The teaching of English as a foreign language has
undergone significant methodological changes over the
past decades, shifting from teacher-centered grammar-
based instruction toward more learner-centered ap-
proaches that emphasize meaningful interaction.
Among the most widely adopted contemporary ap-
proaches is the Communicative Language Teaching
(CLT) method, which focuses on developing learners’
ability to use English in real-life contexts rather than
simply memorizing grammatical structures or vocabu-
lary lists [1]. This method emerged as a response to the
limitations of traditional methods such as the Gram-
mar-Translation Method and the Audio-Lingual
Method, both of which were criticized for producing
learners who could perform well in written exercises
but struggled to communicate effectively in authentic
situations. The communicative method highlights lan-
guage as a tool for social interaction and emphasizes
communicative competence, which includes not only
grammatical knowledge but also sociolinguistic aware-
ness, discourse competence, and strategic competence.

In modern educational environments, the demand
for communicative proficiency has become stronger
due to globalization, international education, digital
communication, and the increased mobility of people
across countries. English learners today are expected to
participate actively in conversations, presentations, in-
terviews, and academic discussions, making communi-
cative ability a crucial objective in language education.
Therefore, evaluating the effectiveness of CLT in im-
proving students’ speaking, listening, and interaction

skills is an essential research direction in applied lin-
guistics and pedagogy. While CLT has been widely
supported by language researchers and educators, its
implementation still faces practical challenges such as
classroom management difficulties, learners’ anxiety,
cultural factors, and limited exposure to authentic Eng-
lish environments. For this reason, it is necessary to ex-
amine both the strengths and limitations of the commu-
nicative method through an evidence-based educational
perspective [2].

This article investigates the effectiveness of the
communicative method in teaching English, focusing
on how it influences learners’ language competence,
motivation, classroom engagement, and overall perfor-
mance. The study also considers the pedagogical con-
ditions required for successful implementation, such as
teacher training, appropriate materials, and supportive
learning environments. By analyzing the communica-
tive approach through academic arguments and struc-
tured findings, the article aims to provide a comprehen-
sive understanding of CLT’s role in modern English
language teaching.

Objective

The main purpose of this study is to examine the
effectiveness of the Communicative Language Teach-
ing method in improving English language learners’
communicative competence and overall language pro-
ficiency. In particular, the study aims to determine
whether CLT significantly enhances students’ speaking
fluency, listening comprehension, vocabulary usage,
and confidence in real communication compared to tra-
ditional instructional methods. Since the communica-
tive approach emphasizes interaction, the research also
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seeks to evaluate the extent to which students become
more engaged and motivated during the learning pro-
cess, as motivation is considered a crucial psychologi-
cal factor in second language acquisition. The relation-
ship between active participation and successful lan-
guage acquisition is central to communicative teaching,
and therefore this study aims to explore how CLT con-
tributes to learner autonomy and meaningful language
practice.

Another key objective is to identify the pedagogi-
cal advantages and challenges associated with the com-
municative method in actual classroom settings. Alt-
hough CLT is often considered an ideal approach in
theory, its effectiveness may depend on contextual fac-
tors such as class size, students’ language level, cultural
expectations, and teacher competence. Thus, the study
aims to provide a balanced evaluation of CLT by ad-
dressing both its measurable educational outcomes and
the practical barriers that teachers may encounter when
applying communicative activities. The purpose also
includes examining whether CLT supports the develop-
ment of all four language skills (speaking, listening,
reading, writing) or whether it tends to prioritize oral
communication at the expense of accuracy and gram-
matical precision. Through these objectives, the study
attempts to contribute to the broader discussion on how
communicative methods can be optimized and adapted
for diverse educational contexts.

Methods

The research methodology of this study is based
on a mixed-method approach, combining both quanti-
tative and qualitative perspectives in order to achieve a
deeper and more reliable evaluation of the communica-
tive method’s effectiveness. The quantitative part of the
research focuses on measurable language improve-
ment, including students’ performance in pre-tests and
post-tests designed to assess speaking fluency, listening
comprehension, and vocabulary usage. These tests pro-
vide statistical evidence regarding the degree of pro-
gress learners achieve when exposed to communicative
teaching strategies over a specific period [3]. The qual-
itative component, on the other hand, involves class-
room observation and learner feedback through struc-
tured interviews and questionnaires. This qualitative
data is crucial because language learning is not solely a
measurable academic outcome but also a psychological

and social process influenced by learners’ attitudes,
confidence, and emotional engagement.

The study is conducted with two groups of inter-
mediate-level English learners: an experimental group
exposed to Communicative Language Teaching and a
control group taught through traditional grammar-
based instruction. The experimental group participates
in communicative activities such as role-playing, pair
discussions, problem-solving tasks, debates, infor-
mation gap exercises, and group projects, all of which
require learners to actively use English for meaning ne-
gotiation. The control group, in contrast, focuses
mainly on grammar explanations, translation exercises,
and controlled written tasks. Over the course of several
weeks, both groups follow the same general curriculum
topics but through different instructional methods, al-
lowing for a fair comparison between communicative
and traditional approaches.

In addition, classroom interaction is analyzed
through observation checklists that measure student
participation frequency, teacher talk time, and the de-
gree of authentic language use. Interviews with teach-
ers are also included to understand their perceptions of
CLT effectiveness and their challenges in implement-
ing it. Data is analyzed through descriptive statistics,
comparative analysis of test scores, and thematic inter-
pretation of qualitative feedback. This methodological
structure ensures that the study captures both the aca-
demic outcomes and the real classroom dynamics that
shape language learning.

Results and discussion

The results of the study demonstrate that the Com-
municative Language Teaching (CLT) method has a
significant positive impact on learners’ communicative
competence, particularly in speaking fluency, listening
comprehension, classroom interaction, and motivation.
In order to support the findings with measurable evi-
dence, a structured questionnaire was administered at
the end of the instructional period. The survey was con-
ducted among 40 intermediate-level English learners
from the experimental group who were taught through
CLT-based activities such as role-play, pair work, in-
formation-gap tasks, and group discussions. The ques-
tionnaire used a 5-point Likert scale (1 = strongly dis-
agree, 5 = strongly agree) to evaluate students’ attitudes
toward communicative instruction and its perceived in-
fluence on their language development.

Table 1.

Comparison of student performance between traditional method and CLT

Skill area Traditional method (Control Communicative method
group) (Experimental group)
Speaking fluency Moderate improvement High improvement

Listening comprehension

Slight improvement

Significant improvement

Vocabulary usage in speech

Limited improvement

Strong improvement

Grammar accuracy

High improvement

Moderate improvement

Student motivation Medium Very high
Classroom participation Low to medium High
Confidence in communication Low High
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The survey findings reveal that the majority of
learners strongly perceived CLT as an effective ap-
proach for improving real-life language use. A consid-
erable percentage of students stated that communica-
tive lessons helped them speak English more fluently
and participate more actively in classroom interaction.
This supports the core theoretical assumption of CLT
that language competence develops most effectively
when learners are given opportunities to use the lan-
guage for meaningful purposes rather than simply

learning isolated grammar structures. In particular, stu-
dents emphasized that communicative tasks encour-
aged them to think faster in English and express ideas
without excessive hesitation. The high positive re-
sponse rate regarding speaking confidence also indi-
cates that CLT contributes to reducing communication
anxiety, which is a major barrier in second language ac-
quisition. These findings align with the affective filter
hypothesis, which suggests that reduced stress and in-
creased confidence allow learners to acquire language
more efficiently.

Table 2.
Student questionnaire results (n=40)
Statement Strongly Agree (%) Neutral (%) Disagree (%) Strongly
agree (%) disagree (%)
CLT activities helped 47% 33% 12% 5% 3%
me
speak English more
fluently
Pair and group work 50% 32% 10% 5% 3%
improved my commu-
nication skills
| feel more confident 42% 36% 15% 5% 2%
speaking English after
CLT lessons
CLT lessons were more 48% 35% 10% 5% 2%
motivating than tradi-
tional lessons
CLT improved my lis- 38% 37% 15% 7% 3%
tening comprehension
| participated more ac- 45% 35% 12% 5% 3%
tively in CLT lessons
CLT helped me learn 40% 38% 15% 5% 2%
vocabulary in context
CLT reduced my fear 35% 40% 15% 7% 3%
of making mistakes
while speaking
Table 3.
Mean score results (1-5 scale)
Indicator Mean score
Speaking fluency improvement 4.23
Communication skills development 4.29
Confidence in speaking 4.18
Motivation and engagement 4.31
Listening comprehension improvement 4.05
Classroom participation 4.24
Vocabulary learning in context 411
Reduction of speaking anxiety 3.98
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Table 4.
Overall agreement level (%)
Category Agree + Strongly agree (%)
Speaking fluency 80%
Communication skills 82%
Speaking confidence 78%
Motivation 83%
Listening comprehension 75%
Classroom participation 80%
Vocabulary learning 78%
Anxiety reduction 75%

Furthermore, the results suggest that CLT im-
proves listening comprehension through exposure to
authentic interaction. Since communicative classrooms
involve frequent peer-to-peer discussions and teacher-
student exchanges, learners receive continuous listen-
ing practice in realistic communicative contexts. The
survey results also show that students considered vo-
cabulary acquisition more effective under CLT because
new words were learned through contextual usage ra-
ther than rote memorization. This indicates that com-
municative activities promote deeper lexical pro-
cessing, allowing learners to store vocabulary more ef-
ficiently and retrieve it faster during conversation.

However, despite the overall positive outcomes,
some challenges were identified. A minority of learners
reported neutral or negative responses, mainly related
to difficulty in participating due to limited vocabulary
knowledge or fear of making mistakes. This suggests
that CLT requires structured scaffolding, especially for
learners who are not yet confident in producing sponta-
neous speech. Additionally, CLT effectiveness depends
on classroom management, teacher competence, and
access to appropriate learning materials. Therefore, alt-
hough CLT is clearly beneficial for fluency and com-
municative competence development, it should be ap-
plied flexibly and supported by systematic grammar in-
struction and vocabulary reinforcement. Overall, the
questionnaire results provide strong evidence that CLT
enhances both the cognitive and motivational aspects of
English learning, making it a highly effective method
when implemented under appropriate pedagogical con-
ditions [10].

Overall, the results strongly support the idea that
the communicative method is highly effective in devel-
oping real-life language skills and enhancing learner
motivation, particularly by creating an environment
where students actively use English for meaningful in-
teraction rather than passive memorization. Unlike tra-
ditional approaches that often emphasize structural ac-
curacy over functional language use, Communicative
Language Teaching encourages learners to negotiate
meaning, express personal opinions, solve problems
collaboratively, and respond spontaneously in authentic
communicative situations [4]. Such continuous expo-
sure to real communicative tasks enables students to
build fluency, improve listening comprehension, and
develop confidence in oral communication, which are
essential components of communicative competence.
Moreover, the interactive nature of CLT fosters a more
dynamic classroom atmosphere, where learners be-
come more engaged, emotionally involved, and willing

to participate, ultimately contributing to higher levels
of motivation and sustained interest in language learn-
ing [9].

Nevertheless, the success of the communicative
method is not guaranteed in every educational context,
as its effectiveness depends significantly on teacher
preparedness, classroom conditions, and the availabil-
ity of supportive linguistic resources. Teachers must
possess strong classroom management skills, the ability
to design communicative tasks, and sufficient method-
ological knowledge to balance fluency-focused activi-
ties with appropriate corrective feedback. In large
classrooms or in learning environments where students
have limited vocabulary knowledge, communicative
tasks may become challenging and may lead to overuse
of the native language unless carefully structured and
supported [7]. Additionally, the integration of authentic
materials such as real-life dialogues, multimedia re-
sources, and culturally relevant communicative situa-
tions is crucial for maintaining the effectiveness of CLT
and ensuring that students develop practical language
skills applicable beyond the classroom.

The findings also suggest that CLT should not be
applied as an isolated or rigid teaching approach, but
rather as a flexible methodology that can be adapted ac-
cording to learners’ proficiency levels, cultural expec-
tations, and specific educational goals. A balanced in-
structional model that integrates communicative activ-
ities with systematic grammar instruction may produce
the most effective results, as learners need both fluency
and accuracy to achieve full language proficiency.
Therefore, CLT should be viewed as a dynamic peda-
gogical framework that requires thoughtful adaptation,
continuous teacher development, and supportive learn-
ing environments to maximize its potential in English
language teaching.

Conclusion

In conclusion, the Communicative Language
Teaching method proves to be an effective approach in
improving learners’ English proficiency, especially in
terms of communicative competence and oral language
performance. The findings demonstrate that students
exposed to communicative activities achieve greater
fluency, improved listening comprehension, and in-
creased confidence when using English in real commu-
nication. Unlike traditional grammar-focused methods,
CLT provides learners with interactive opportunities
that simulate authentic social communication, allowing
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them to develop the ability to express ideas meaning-
fully and respond appropriately in various contexts.
Furthermore, CLT contributes positively to learner mo-
tivation, engagement, and participation, which are es-
sential psychological factors for successful second lan-
guage acquisition.

Nevertheless, the study also concludes that CLT is
not without challenges, particularly in environments
where students lack sufficient vocabulary, classrooms
are overcrowded, or teachers have limited training in
communicative pedagogy. To maximize the effective-
ness of CLT, teachers must balance fluency-oriented
tasks with structured grammar instruction and ensure
that learners receive adequate linguistic input and sup-
port. Overall, the communicative method remains one
of the most productive approaches in modern English
teaching, and its application should be encouraged
through well-planned lesson design, professional
teacher development, and the integration of authentic
learning materials. When applied effectively, CLT can
significantly prepare learners for real-world English us-
age, which is the ultimate goal of contemporary lan-
guage education.
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THE ROLE OF DIGITAL TECHNOLOGIES AND ELECTRONIC DICTIONARIES IN THE
TEACHING OF ENGLISH LANGUAGES

Abstract

This article examines the impact of digital technologies on the teaching of English languages and explores
the role of electronic dictionaries in contemporary language education. The rapid development of information and
communication technologies (ICT) in the twenty-first century has transformed educational practices and gener-
ated innovative approaches to language teaching and learning. Since traditional instructional methods no longer
fully satisfy the demands of modern education, the integration of digital tools and technological resources has
become essential. In particular, mobile learning (m-learning) and the emergence of digital language environments
have made language acquisition more flexible, accessible, and interactive.

Special attention is devoted to the advantages of electronic dictionaries. These resources are enriched with
dynamic databases, advanced search mechanisms, audiovisual features, and corpus-based examples. Such func-
tionalities enable learners not only to understand lexical meanings but also to acquire accurate pronunciation,
semantic nuances, and collocational patterns. Consequently, electronic dictionaries are considered more func-
tional and effective than traditional printed dictionaries.

The study also addresses several challenges associated with the use of electronic dictionaries. The inability
of many users to fully benefit from these resources is primarily related to insufficient knowledge of their functions
and search strategies. Therefore, the inclusion of specialized courses aimed at developing electronic dictionary

literacy is recommended within language education curricula.
The findings suggest that digital technologies and electronic dictionaries have become indispensable compo-
nents of English language teaching and that their effective integration significantly contributes to improving the

quality of language education.

Keywords: English languages, electronic lexicography, digital lexicography, language teaching, compara-

tive linguistics, corpus technologies

Introduction

English languages constitute a widely distributed
language family characterized by rich lexical and se-
mantic systems. In contemporary educational settings,
the teaching and learning of these languages are no
longer confined to traditional methodologies; rather,
they increasingly rely on digital technologies and elec-
tronic lexicographic resources. Electronic dictionaries
developed for Azerbaijani, English, Kazakh, and other
English languages play a significant role in facilitating
functional and communicative language acquisition.

The twenty-first century is marked by the rapid ad-
vancement of computer technologies and the digital
transformation of global information systems. Contem-
porary educational environments require approaches
that extend beyond conventional teaching methods in
order to prepare learners for participation in modern so-
cio-economic contexts. One of the principal objectives
of education is to equip students with information and
communication technology competencies and to foster
the ability to continuously update their knowledge.

The accelerated digitalization of the global infor-
mation space has profoundly influenced language ped-
agogy. Traditional classroom-centered models have in-
creasingly been complemented by digital language
teaching environments characterized by flexibility, mo-
bility, and accessibility. The widespread use of mobile
devices, expanded internet connectivity, and the grow-
ing influence of social media platforms have facilitated
the development of mobile learning and created new
pedagogical opportunities (Mammadova, 2021).

Simultaneously, developments in electronic lexi-
cography and digital dictionary technologies have

transformed the presentation of lexical meaning, pro-
nunciation instruction, collocational analysis, semantic
relations, and contextualized language examples. Un-
like traditional printed dictionaries, electronic diction-
aries incorporate dynamic databases, interactive search
systems, multimedia support, and corpus-based exam-
ples, thereby enhancing both teaching and learning ef-
ficiency.

The lexical proximity among English languages
can be examined more effectively through electronic
dictionaries and linguistic corpora. For instance, se-
mantic differences among cognate words in Azerbai-
jani and English can be analyzed comparatively
through corpus-based lexicographic resources. Con-
temporary electronic dictionaries not only perform
translation functions but also reveal semantic relation-
ships, etymological parallels, and collocational struc-
tures across English languages (Taimullina, 2021).

At the intersection of mobile learning and elec-
tronic lexicography, a digital language environment has
emerged. Within this environment, learners acquire not
only linguistic knowledge but also the skills necessary
to navigate and utilize language resources effectively.
Rather than relying solely on translations, learners can
explore collocational behavior, semantic variations,
and frequent usage patterns of lexical items.

Furthermore, educational models integrated into
mobile communication platforms including WhatsApp
learning channels, Telegram bots, SMS-based learning
packages, podcasts, and micro-video lessons have fa-
cilitated the incorporation of language learning into
everyday communicative practices. Consequently, lan-
guage learning extends beyond classroom instruction
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and becomes embedded in learners’ real-time social in-
teractions through microlearning principles (Chu-
marina, 2009).

The COVID-19 pandemic further highlighted the
necessity of digital educational resources. The success-
ful implementation of distance learning demonstrated
that educational processes could be maintained through
digital platforms at both national and international lev-
els. Today, online meetings, hybrid education models,
and virtual learning environments have become com-
monplace, underscoring the importance of digital re-
sources in contemporary society.

The development of information and communica-
tion technologies has also significantly influenced lin-
guistic research and language education. Computers,
automated systems, electronic textbooks, and digital re-
sources have become increasingly integrated into lan-
guage studies. This integration has strengthened inter-
disciplinary cooperation between linguistics and tech-
nology, contributing to both scientific research and
educational innovation.

Electronic lexicography occupies a particularly
important position in language learning. Searching for
lexical items in electronic dictionaries involves ad-
vanced technological mechanisms that facilitate rapid
and efficient access to linguistic information. Such dic-
tionaries serve as essential tools not only for linguists,
translators, and educators but also for students and lan-
guage learners. Consequently, electronic dictionaries
frequently offer a more practical alternative to large
printed dictionaries.

One of the most significant advantages of elec-
tronic dictionaries is their multimedia functionality.
Features such as audio pronunciation, images, hyper-
links, animations, video clips, voice search, spelling
correction tools, and wildcard search mechanisms sub-
stantially enhance the user experience. These function-
alities support more effective vocabulary acquisition by
combining visual and auditory learning channels
(Sobkowiak, 2007).

Nevertheless, certain challenges remain. Many us-
ers continue to prefer printed dictionaries, particularly
among older generations, due to limited familiarity
with digital resources. Moreover, some users are unable
to fully exploit the capabilities of electronic dictionar-
ies because of insufficient knowledge of available
search functions and information retrieval techniques.
Researchers have identified two principal reasons for
this limitation: difficulties in accessing dictionary in-
formation and a lack of user awareness regarding effec-
tive search strategies.

In translator education and language instruction,
specialized training in electronic dictionary usage is in-
creasingly regarded as essential. Integrating dictionary
literacy into educational curricula can enhance learn-
ers’ ability to exploit digital lexicographic resources ef-
ficiently and critically.

Conclusion

In conclusion, digital technologies and electronic
dictionaries play a crucial role in the teaching and learn-
ing of English languages. These tools not only facilitate
language acquisition but also promote comparative lin-
guistic analysis and the exploration of similarities and
differences among English languages.

The Internet has become one of the most effective
channels for the dissemination of information, while
electronic libraries and online linguistic resources pro-
vide users with unrestricted access to knowledge re-
gardless of time and location. Unlike traditional librar-
ies, digital repositories offer continuous availability
and unlimited access, making them particularly valua-
ble for contemporary learners and researchers.

Electronic dictionaries differ considerably in their
structure and functionality. Some emphasize etymolog-
ical information, while others provide extensive lexical
descriptions, synonymic and antonymic relations, col-
locations, and contextual examples. The integration of
such resources into language education enhances learn-
ers’ engagement and improves educational outcomes.

Overall, the effective use of electronic resources
enables learners to achieve greater productivity and au-
tonomy than traditional methods alone. The incorpora-
tion of electronic dictionaries including terminological,
philological, and etymological resources into the teach-
ing of English languages is not merely a technological
innovation but a contemporary educational necessity
that reflects the evolving nature of language pedagogy
in the digital age.teaching, enabling human develop-
ment and the realization of individual potentia
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BEYOND EFFICIENCY: EFL TEACHERS’ PERCEPTIONS OF ARTIFICIAL INTELLIGENCE,
CRITICAL THINKING, AND HUMAN INTERACTION

Abstract

Artificial intelligence (Al) is reshaping educational practices worldwide, yet its integration into English as a
Foreign Language (EFL) teaching remains uneven and contested. This study investigates EFL teachers’ and stu-
dents’ perceptions of Al-integrated pedagogy, examining how educators balance optimism about technological
efficiency with concerns about pedagogical and ethical implications. Data were collected from 157 participants
(50 EFL teachers and 107 students) at Baku Engineering University through a structured survey combining Likert-
scale and open-ended questions. Descriptive analyses revealed that differentiation, grading, and lesson prepara-
tion were the most prominent teaching challenges participants expected Al to address. Reliability testing yielded
a Cronbach’s Alpha of 0.86, confirming strong internal consistency, while regression analysis indicated a negative
correlation between teaching experience and positive attitudes toward Al integration (8 = -0.29, p < 0.05). The-
matic analysis identified three dominant themes: time efficiency, personalized learning, and ethical concerns.
Critical thinking emerged as the most essential skill for responsible Al use, whereas concerns about plagiarism,
over-reliance, privacy risks, teacher replacement, and loss of human interaction were frequently emphasized. In-
terpreted through the Technology Acceptance Model, Constructivist Learning Theory, and Diffusion of Innova-
tions Theory, the findings suggest that acceptance of Al depends not only on perceived usefulness but also on
alignment with educational values. The study offers practical implications for teacher training, institutional policy,
and balanced Al integration in language education.

Keywords: Artificial intelligence; EFL teaching; critical thinking; teacher perceptions; Al integration.

Introduction

Artificial Intelligence (Al) is increasingly trans-
forming education and influencing English as a Foreign
Language (EFL) teaching [7; 10]. Al tools such as au-
tomated grading systems, adaptive learning platforms,
and generative text assistants are widely used to reduce
teacher workload, support personalized learning, and
improve student engagement [2; 9]. Despite these ad-
vantages, concerns remain regarding plagiarism, over-
reliance on technology, reduced critical thinking, and
the weakening of human interaction in language class-
rooms [3; 8].

The problem addressed in this study is the tension
between technological efficiency and pedagogical val-
ues. While Al may simplify grading, lesson prepara-
tion, and differentiation, educators continue to question
its ethical and cognitive impact [6; 13]. Survey findings
from Baku Engineering University showed that differ-
entiation, grading, and lesson preparation were the
main challenges participants expected Al to address. At
the same time, critical thinking was identified as the
most important skill for responsible Al use, while fears
focused on plagiarism, teacher replacement, privacy
risks, and loss of human interaction.

The Technology Acceptance Model explains tech-
nology adoption through perceived usefulness and ease
of use [5; 17; 18], whereas Constructivist Learning
Theory emphasizes active learning and human interac-
tion [11; 19]. Diffusion of Innovations Theory high-
lights differences between early adopters and resistant
users [12]. However, limited research combines these

perspectives to examine ethical and cognitive dimen-
sions of Al integration in EFL contexts [14; 20].

This study aims to explore EFL teachers’ and stu-
dents’ perceptions of Al integration in EFL education
and to examine the factors influencing acceptance or
resistance toward Al integration. The findings contrib-
ute to current discussions on balanced Al use in lan-
guage education and provide practical recommenda-
tions for responsible implementation in EFL class-
rooms.

The study was guided by the following research
questions:

RQI1. What are EFL teachers’ and students’ per-
ceptions of Al-integrated language teaching?

RQ2. Which teaching challenges do educators ex-
pect Al to address most effectively?

RQ3. What skills are considered essential for re-
sponsible Al use in language learning?

RQ4. What ethical concerns influence perceptions
of Al integration?

RQ5. How does teaching experience affect atti-
tudes toward Al-assisted pedagogy?

The following hypotheses were formulated:

H1. Teachers with greater teaching experience are
more likely to express skepticism toward Al integra-
tion.

H2. Perceived usefulness of Al positively influ-
ences attitudes toward Al-assisted language teaching.

H3. Ethical challenges regarding plagiarism, re-
duced critical thinking, and reduced human interaction
negatively affect Al acceptance.

Literature Review
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Artificial Intelligence (Al) has become an im-
portant part of modern education and has significantly
influenced English Language Teaching (ELT) [7; 10].
Al-based tools such as automated grading systems,
adaptive learning platforms, and generative text assis-
tants are increasingly used to support personalized in-
struction, improve student engagement, and reduce
teacher workload [2; 9]. Researchers note that Al can
assist teachers in differentiation, assessment, and lesson
preparation [4]. At the same time, concerns remain re-
garding plagiarism, decline in analytical thinking, over-
reliance on technology, and weakened teacher—student
interaction [3; 8].

Previous studies have frequently applied the Tech-
nology Acceptance Model (TAM) to explain teachers’
attitudes toward Al integration [5; 17]. According to
these studies, perceived usefulness and ease of use
strongly influence technology acceptance [16; 18].
However, technology adoption cannot be explained
only through efficiency. Teachers may value Al for
saving time while simultaneously expressing concerns
about academic integrity, assessment quality, and the
loss of human control in the classroom [6].

Constructivist Learning Theory emphasizes active
learning, interaction, and critical thinking [19]. Al tools
may support this process through adaptive feedback
and personalized learning activities [2]. Nevertheless,
excessive dependence on Al may negatively affect cre-
ativity, independent thinking, and authentic learning
experiences [9]. Researchers therefore stress that Al
should function as a supportive educational tool rather
than a replacement for human-centered pedagogy [11].

The Diffusion of Innovations Theory also helps
explain Al adoption in educational settings [12]. Stud-
ies show that technologically confident teachers are
more likely to adopt Al quickly, whereas others remain
hesitant because of limited digital competence, insuffi-
cient training, or institutional barriers [13; 14]. In many
institutions, Al technologies are introduced faster than
teachers are prepared to use them effectively.

Empirical research on Al in language teaching re-
ports both opportunities and challenges. Many studies
highlight improved efficiency, learner engagement, and
support for writing instruction [9; 15]. However, con-
cerns about plagiarism, originality, and reduced critical
thinking continue to appear in the literature [3; 9]. Ex-
isting research also tends to focus more on students than
teachers, while ethical and pedagogical dimensions re-
main insufficiently explored [20].

Overall, the literature demonstrates that Al inte-
gration in EFL education offers significant practical
benefits but also creates ethical and cognitive concerns.
Previous studies rarely combine technological, peda-
gogical, and ethical perspectives within a single frame-
work. Therefore, the present study explores EFL teach-
ers’ and students’ perceptions of Al-supported peda-
gogy by focusing on efficiency, critical thinking, and
human interaction simultaneously.

Methodology

This study employed a mixed-methods survey de-
sign combining quantitative and qualitative approaches
to examine EFL teachers’ and students’ perceptions of
Al integration in language education [1]. The research

was conducted at Baku Engineering University be-
tween March and April 2026.

The study included 157 participants, consisting of
50 EFL teachers and 107 students. All participants were
actively engaged in English language teaching or learn-
ing and had at least minimal familiarity with Al-
assisted educational tools. Convenience sampling was
used because of the accessibility of participants and the
exploratory nature of the research [17].

Data were collected through a structured online
questionnaire distributed via Google Forms. The instru-
ment included both Likert-scale and open-ended ques-
tions designed to explore attitudes toward Al integra-
tion, teaching challenges, essential student skills, and
ethical concerns. The questionnaire was developed
based on previous research on Al in education and tech-
nology acceptance [5; 12; 19]. Prior to distribution, the
survey was piloted with a small group of teachers and
students to improve clarity and reliability.

The questionnaire focused on three main areas:
teaching challenges Al could address, essential skills
for responsible Al use, and concerns regarding Al inte-
gration. Reliability analysis produced a Cronbach’s Al-
pha value of 0.86, indicating strong internal con-
sistency [1].

The survey remained open for four weeks and re-
sponses were collected electronically through institu-
tional communication channels. Participation was vol-
untary and anonymous. All participants were informed
about the purpose of the study and provided informed
consent before completing the questionnaire. No iden-
tifying information was collected, and all data were
stored securely.

Quantitative data were analyzed using descriptive
statistics and regression analysis to examine relation-
ships between teaching experience and attitudes toward
Al integration. The significance level was set at p <
0.05. Qualitative responses were analyzed through the-
matic coding following the principles of thematic anal-
ysis [1]. The mixed-methods approach allowed the
study to identify both measurable trends and deeper
perceptions related to Al-assisted language teaching [6;
20].

Results

The survey produced 157 valid responses from
teachers and students at Baku Engineering University.
Differentiation was identified as the most significant
teaching challenge, accounting for 45% of responses.
Grading represented 30% of responses, while 20% of
participants highlighted lesson preparation as a major
difficulty. The remaining responses referred to issues
such as motivation, assessment quality, and access to
resources. These findings suggest that participants
viewed Al primarily as a tool for reducing repetitive
and time-consuming tasks [4; 9].

Reliability testing confirmed strong internal con-
sistency of the questionnaire, with a Cronbach’s Alpha
value of 0.86 [1]. Survey findings also revealed gener-
ally positive attitudes toward Al-assisted pedagogy.
Approximately 49% of respondents reported confi-
dence in using Al for lesson planning, while nearly
60% believed Al could significantly reduce grading
workload. However, concerns regarding plagiarism,
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over-reliance on technology, and reduced human inter-
action remained common.

Regression analysis demonstrated a negative rela-
tionship between teaching experience and attitudes to-
ward Al integration (p =-0.29, p < 0.05). More experi-
enced teachers tended to express greater skepticism to-
ward Al-assisted language teaching [12; 14].

Qualitative analysis identified three dominant
themes: time efficiency, personalized learning, and eth-
ical concerns [1]. Participants emphasized that Al could
simplify grading and lesson preparation, allowing
teachers to devote more time to classroom interaction.
Differentiation also emerged as a recurring theme, with
respondents expecting Al tools to adapt instructional
materials to diverse learner levels. At the same time,
many participants expressed concerns about reduced
critical thinking, plagiarism, diminished creativity, pri-
vacy risks, and possible loss of teacher—student interac-
tion [3; 8].

Discussion

The findings of this study demonstrated that par-
ticipants generally held positive attitudes toward Al-
assisted language teaching, particularly regarding grad-
ing, lesson preparation, and differentiation [4; 9]. Re-
spondents viewed Al as a useful tool for reducing re-
petitive tasks and supporting learner-centered instruc-
tion. At the same time, significant concerns emerged
related to plagiarism, over-reliance on technology,
weakened independent thinking, privacy risks, teacher
replacement, and weakened human interaction [3; 8].
These findings reveal a clear tension between techno-
logical efficiency and human-centered educational val-
ues.

The results correspond with previous studies em-
phasizing the practical benefits of Al integration in ed-
ucation [2; 4]. Earlier research reported that teachers
value Al for improving efficiency and supporting in-
structional planning [9; 15]. Similarly, participants in
the present study identified differentiation and grading
as the most important challenges Al could address.
However, the findings also indicate that teachers are
concerned about the possible negative effects of exces-
sive Al dependence on creativity, independent think-
ing, and authentic learning experiences [3; 9].

From the perspective of the Technology Ac-
ceptance Model, perceived usefulness appears to re-
main a major factor influencing Al acceptance [5; 18].
Participants clearly recognized the practical value of Al
tools in reducing workload and supporting classroom
management. Nevertheless, the findings suggest that
technological usefulness alone cannot fully explain
teachers’ perceptions. Ethical concerns and profes-
sional values also strongly influenced attitudes toward
Al integration [16].

Constructivist Learning Theory further helps ex-
plain the concerns identified in this study [19]. Alt-
hough Al can support personalized learning and adap-
tive feedback, many respondents feared that excessive
reliance on Al might reduce active engagement and
critical reflection. Participants emphasized the im-
portance of preserving human interaction and meaning-
ful communication in language classrooms. These find-

ings suggest that Al should function as a supportive ed-
ucational tool rather than a replacement for teacher-
centered guidance and interaction [11].

The findings also support the Diffusion of Innova-
tions Theory [12]. More experienced teachers tended to
express greater skepticism toward Al integration, while
technologically confident participants appeared more
open to adoption [14]. This suggests that institutional
support and teacher training play an important role in
reducing resistance and encouraging responsible Al use
[13].

Several practical implications emerge from the
study. Educational institutions should provide training
programs that address both technical and ethical dimen-
sions of Al integration. Policies should also encourage
balanced use of Al tools while protecting academic in-
tegrity, creativity, and human interaction in the class-
room [6]. In addition, curriculum designers should in-
tegrate Al in ways that support differentiation and per-
sonalized learning without reducing students’
independent thinking skills.

The study has several limitations. The research
was conducted within a single institution and relied on
convenience sampling, which limits the generalizabil-
ity of the findings. In addition, the use of self-reported
survey data may have introduced response bias. Despite
these limitations, the study contributes to current dis-
cussions on Al-assisted language teaching by highlight-
ing both the opportunities and the ethical challenges as-
sociated with Al integration in EFL education.

Conclusion

This study explored EFL teachers’ and students’
perceptions of Al-assisted language teaching and ex-
amined how participants balanced the practical benefits
of Al with ethical and pedagogical concerns. The find-
ings showed that Al was generally viewed positively
for reducing grading workload, supporting lesson prep-
aration, and improving differentiation in mixed-level
classrooms [4; 9]. At the same time, respondents ex-
pressed concerns regarding plagiarism, over-reliance
on Al, reduced critical thinking, privacy risks, teacher
replacement, and reduced classroom communication
[3; 8].

The results suggest that acceptance of Al in lan-
guage education depends not only on technological
usefulness but also on its compatibility with educa-
tional values and classroom practices [5; 18]. Partici-
pants emphasized the importance of preserving critical
thinking, creativity, and meaningful teacher—student in-
teraction while integrating Al tools into EFL pedagogy.
More experienced teachers tended to demonstrate
greater skepticism toward Al integration, highlighting
the importance of institutional support and teacher
training [12; 14].

The study also carries practical implications for
educational institutions and language teaching policy.
Teacher training programs should combine technical
competence with ethical awareness, while institutional
policies should promote balanced and responsible Al
use [6; 13]. Al should function as a supportive educa-
tional tool that enhances learning without replacing hu-
man-centered teaching practices.
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Despite its contributions, the study has several
limitations. The research was conducted within a single
institution and relied on convenience sampling and
self-reported survey data, which may limit generaliza-
bility. Future studies should include broader cultural
contexts, longitudinal designs, and richer qualitative
methods to examine how perceptions of Al evolve over
time [20].

Overall, the study contributes to current discus-
sions on Al integration in EFL education by highlight-
ing both the opportunities and challenges associated
with Al-assisted language teaching. The findings
demonstrate that effective Al use requires responsible
implementation that preserves critical thinking and
meaningful classroom interaction.
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THE ADVANTAGES AND DISADVANTAGES OF USING ARTIFICIAL INTELLIGENCE AMONG
HIGHER EDUCATION STUDENTS

Abstract

As artificial intelligence becomes more common in our daily lives, its effect on education calls for both en-
thusiasm and caution. Many people believe that Al offers great opportunities for personalized learning, making
administrative tasks easier and bringing new ways to teach. However, there are still worries about privacy, fair-
ness and the possibility of replacing traditional teaching jobs. A study by the Digital Education Council found that
86% of students admit to using Al in their studies. This paper explores the positive and negative educational effects
of higher education students using Al tools in learning. As Al becomes increasingly integrated into educational
settings, stakeholders must understand both the potential benefits and the challenges it poses. Drawing on recent
literature, surveys, and case studies, this research identifies key advantages such as personalized learning and
administrative efficiency and significant disadvantages, including academic integrity concerns and the stop of
human thinking and creativity. Recommendations for policy and practice are offered.

Using artificial intelligence in education has become increasingly prevalent in the world. In the near future,
the patterns of traditional education in classrooms and lecturing halls will be replaced by robots and artificial
intelligence components in order to satisfy the individual needs. Also, an increasing percentage of students will
benefit from using adaptable robots, and teachers will enjoy the advantages offered by the techniques of artificial

intelligence

Even though artificial intelligence can lead to a revolution in education by improving the results of learning
and enhancing the students’ experience, there are more concerns about its adverse effects on students.

The study aims to: - Determine the advantages and disadvantages of using artificial intelligence in teaching
inside universities. - Evaluate the students' perceptions about using artificial intelligence in teaching.

Keywords Artificial Intelligence, higher education, advantages, disadvantages.

Introduction Technology continues to develop
rapidly, its adoption is widening, and Al presents sig-
nificant opportunities to raise the quality of education
to a level that our standardized curriculum and testing
systems have not been able to achieve. Al can process
far more information than a human can and perform
tasks faster. Consider, for example, curriculum soft-
ware developments; these capabilities of Al have been
used to create programs that can adapt to each student’s
unique circumstances. Adaptive learning solutions, for
instance, personalize lesson plans to an individual stu-
dent’s existing knowledge, learning preferences, and
progress in order to deliver the right content, at the right
time and in the best way, to the student. Artificial Intel-
ligence (Al) is a transformative force in higher educa-
tion, reshaping how knowledge is imparted, acquired,
and managed. As institutions navigate an era defined by
rapid technological innovation, Al emerges as a pivotal
tool to enhance student engagement, optimize adminis-
trative tasks, and democratize access to education. Its
applications range from intelligent tutoring systems and
predictive analytics to adaptive learning technologies,
which tailor educational experiences to individual
learners’ needs [1].

Al has introduced new paradigms that chal-
lenge established pedagogical models [2]. Moreover,
personalized learning, enabled by Al-driven platforms,
enables students to engage with material in a manner
tailored to their peculiar learning styles and paces. In-
telligent systems like Carnegie Learning adapt to stu-
dents’ performance, identifying weaknesses and adjust-

ing content to optimize outcomes [3]. Artificial intelli-
gence is the technological future that happens to make
the lives of human beings a lot easier. It is a booming
technological domain capable of altering every aspect
of our social interactions [4]. Artificial intelligence is
currently progressing at an accelerated pace, and this
already impacts on the profound nature of services
within higher education. For example, universities al-
ready use an incipient form of artificial intelligence. In
the sector of education, artificial intelligence provides
the potential of changing the way of teaching and learn-
ing, where artificial intelligence customizes learning by
adapting the content to satisfy the individual needs of
students. Also, it can automate the administrative tasks,
such as grades and tabulation, and allows teachers more
space to focus on regulations. Furthermore, artificial in-
telligence can contribute to determining students' be-
havioral patterns which, in turn, allows teachers to in-
tervene as early as possible when students have prob-
lems. Therefore, it contributes to improving the total
quality of education and enhancing the students' learn-
ing experience [5. Information technologies, particu-
larly artificial intelligence (Al), are revolutionizing
modern education. Al algorithms and educational ro-
bots are now integral to learning management and train-
ing systems, providing support for a wide array of
teaching and learning activities [6].

It has no doubt that Artificial Intelligence in edu-
cation is gaining popularity among teachers and stu-
dents. Educators use Al in the form of EdTech tools to
aid them in creating lesson plans or computing stu-
dents’ grades while as for the learners, Al can assist
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them to accomplish their projects, homework, and even
research papers. While we can’t deny that Artificial In-
telligence in 2028 is becoming a part of our lives now,
there are still a couple of pros and cons of Al that need
further attention and are still up for discussion. Cur-
rently, the world is witnessing several rapid changes
that are driven by knowledge as well as scientific and
technological advancement. These developments en-
hanced the human abilities to generate knowledge, in-
novate new technological applications, restructure in-
stitutions, and apply knowledge in the various domains
of life. Artificial intelligence (Al) was introduced as a
pioneer technique that can create a revolution in several
domains of the human life, including the domain of ed-
ucation.

Al has been seen to have already begun initiating
new teaching and learning solutions that are currently
under trial and undergoing restructuring in different
contexts [4]. Al requires advanced infrastructures and
an ecosystem of thriving innovators. We are, therefore,
on the threshold of a new era in the way of learning. In
this age of big data and digitalization, we happen to all
discover that individual information footprints are left
behind, which results in a myriad of data, which even-
tually allows human and societal behavior to be objec-
tively quantified and measured.

Acrtificial intelligence will only add value to the
quality of training. There have been lots of arguments
around the development of artificial intelligence as
having more potential to change higher education than
any other technological advancement. For instance,
have listed the following goals for Al in higher educa-
tion increase outcomes, increase access, lower cost, de-
crease time to completion

Al is a subfield of computer science dedicated to
understanding human thought processes and recreating
their effects through information systems. The primary
goal of Al is to create intelligent systems that are capa-
ble of intelligent behaviors, including learning, reason-
ing, problem-solving, perception, and creating. Typical
examples of Al technologies include expert systems,
neural networks including machine learning and deep
learning techniques, fuzzy logic, genetic algorithms,
and intelligent agents Scholars often distinguish be-
tween strong and weak Al. Strong Al, also known as
artificial general intelligence, possesses a broad spec-
trum of human capabilities, including communication,
reasoning, and emotional responses, and is capable of
multiple tasks. The field of education especially lends
itself to Al technologies since educational activities, in-
cluding learning and teaching, are knowledgeintensive
cognitive activities, and Al applications, which are cre-
ated for cognition and problem-solving based on algo-
rithms and knowledge base, can effectively support and
augment educators’ and learners’ abilities in teaching
and learning. Since the advent of Al in the mid-1950 s,
Al technologies have been increasingly applied to fa-
cilitate education and training in various subjects, in-
cluding language, STEM (science, technology, engi-
neering and medicine) . To date, Al in education appli-
cations are developed to support teaching and learning

activities such as content preparation and dissemina-
tion, interactions and collaboration, and performance
assessment.

Despite existing review studies on Al in education
research, there is a need for a comprehensive review of
the up-to-date literature to gain insights into the con-
ceptual structure of the field. First, the majority of the
existing review focuses on Al in education applications
and their characteristics .Al in education can contribute
to collaborative learning by supporting adaptive group
formation based on learner models, by facilitating
online group interaction or by summarizing discussions
that can then be used by a human tutor to guide students
towards the aims and objectives of a particular course.
These developments are sometimes described as ‘mod-
ern’ Al to differentiate them from earlier applications
of computer-based learning, perhaps inaccurately de-
scribed as Al previously. However, there is currently
little evidence of a major breakthrough in the applica-
tion of ‘modern’ Al to teaching and learning in higher
education, with the exception perhaps of learning ana-
Iytics.

Although concerted efforts have been made over
the last two decades to promote, develop and update the
digital skills of instructors, researchers and administra-
tors, the challenges now seem to be much more com-
plex. In the last few years, one of the most interesting
developments observed in the evolution of Al has been
the diversification of new interfaces. They extend far
beyond the keyboard and mouse, allowing users (espe-
cially non-expert users) to interact with Al simply by
using voice or image recognition. This makes the inter-
action with advanced systems more transparent and
creates possibilities for users with lower levels of skills
to benefit. Therefore, practical and realistic ideas and
recommendations about further research and work in
the emerging field of artificial intelligence and higher
education will be made at the end of this paper, in ad-
dition to highlighting its benefits and challenges.

Advantages and disadvantages of artificial intel-
ligence in higher education.

As artificial intelligence continues to integrate
into various sectors, its application in education is both
celebrated and scrutinized. While Al holds significant
potential to transform learning experiences, it also pre-
sents several disadvantages that need careful consider-
ation that must be addressed to ensure a balanced and
effective learning environment.

Advantages of Al in higher education.

Enhancing Student Performance.

Another significant pro of artificial intelligence in
education is that it can help enhance student perfor-
mance with increased feedback. Al-powered systems
can evaluate students’ progress, provide them with tar-
geted feedback, and identify areas where they need im-
provement. Moreover, Al can monitor students’ behav-
ior patterns, assess their attention levels, and determine
if they need additional assistance in certain subjects.

Improved Student Engagement and Motivation
The use of Al applications in teaching can enhance the
learning experience in many ways such as personalized
learning and instant feedback.
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Low-cost education The use of artificial intelli-
gence in education can also reduce the cost of education
from the perspective of the educational institution, and
significantly so if it is used to its full potential.

It can provide tutoring instead of enrolling in ex-
pensive courses. Likewise, in less time, you can get the
information you want without any effort.

Disadvantages of Al in higher education.

Dependence On Technology Another major con-
cern is the growing dependence on technology that Al
in education fosters. As educational institutions in-
creasingly rely on Al-driven tools for teaching, assess-
ment and administrative tasks, there is a risk of becom-
ing overly dependent on these technologies. This de-
pendence can lead to significant disruptions in the event
of technical failures or cyberattacks. Furthermore, it
may also diminish the development of critical thinking
and problemsolving skills among students, as they may
become accustomed to Al systems providing answers
and solutions.

Data Privacy Concerns

One of the primary disadvantages of Al in educa-
tion is the issue of data privacy. Al systems often re-
quire vast amounts of personal data to function effec-
tively, including students’ academic records, behavioral
data. This extensive data collection raises significant
concerns about how this information is stored, used and
protected. Inadequate safeguards can lead to data
breaches, exposing sensitive student information to un-
authorized parties.

Lack of Human Interaction

The lack of human interaction is a critical disad-
vantage of Al in education, leading to a dehumanized
learning experience. Traditional education relies heav-
ily on human interaction, with teachers providing not
only academic instruction but also emotional support
and mentorship. Al systems, while efficient, cannot
replicate the empathy, understanding and personal con-
nection that human educators offer. This absence of hu-
man elements can affect students' social and emotional
development, as well as their overall engagement and
motivation in the learning process.

Teacher Job losses

The rise of Al in education brings the concern of
teacher job displacement. As Al systems take on more
roles traditionally filled by educators, there is a fear that
teachers may become obsolete. Automated grading, Al-
driven tutoring, and administrative tasks handled by Al
could reduce the need for human teachers, leading to
job losses and a devaluation of the teaching profession.
While Al can certainly support and enhance educa-
tional practices, it is essential to balance its implemen-
tation to ensure that teachers remain integral to the ed-
ucational process, providing the human touch that tech-
nology cannot replace.

Al effect in education negatively

Al can impact education negatively by reducing
the level of human interaction between students and
teachers, which is essential for emotional support and
social development. Overdependence on Al tools may

lead students to rely less on critical thinking and crea-
tivity, as automated systems often provide quick an-
swers without encouraging deep understanding. In
some cases, Al systems can introduce bias or reinforce
existing inequalities if the data usedto train them is not
diverse or fair. These issues highlight how Al affects
education negatively, especially when it's used without
proper oversight or balance with traditional teaching
methods.

Conclusion

In general, while university students have a posi-
tive view of the potential benefits of using artificial in-
telligence in education, there are concerns about the
possible impact of Al on education. There are also fur-
ther concerns about the potential effect of social intel-
ligence on traditional educational roles, the accuracy of
Al recommendations, the loss of human interaction in
the classroom, as well as students losing the ability to
think and be creative, relying entirely on artificial intel-
ligence. Therefore, educational institutions should
evaluate the costs and benefits associated with using Al
and provide the necessary training and support for
teachers and students on using Al-based educational
tools. It is also essential to address the legal and ethical
issues related to the use of Al in education, such as pri-
vacy and data security.
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THE IMPACT OF ARTIFICIAL INTELLIGENCE ON STUDENT MOTIVATION: A STIMULATING
DYNAMIC OR A PASSIVATING FACTOR?

Abstract

This paper examines the impact of artificial intelligence (Al) on student motivation from pedagogical and
psychological perspectives. The study aims to determine whether Al functions as a motivating educational re-
source or contributes to passive learning behaviors. The research is based on a practical creative writing project
implemented with vocational education students. The findings suggest that when used within a pedagogically
structured framework, Al does not replace students’ thinking processes but instead supports creativity, increases
self-confidence, and enhances intrinsic motivation. The study further explores the relationship between personal-
ized learning, digital pedagogy, critical thinking, and student engagement within contemporary educational envi-

ronments.

Keywords: artificial intelligence, student motivation, personalized learning, critical thinking, digital peda-

gogy, creative writing, active learning

INTRODUCTION

Digital transformation has become one of the de-
fining characteristics of twenty-first-century education.
The rapid integration of artificial intelligence into edu-
cational environments has influenced teaching method-
ologies, learning processes, and student engagement in
unprecedented ways.

The accessibility of information through Al-
powered platforms presents both opportunities and
challenges. On the one hand, Al enables learners to ac-
cess information quickly, receive personalized support,
and overcome technical barriers. On the other hand,
concerns have emerged regarding excessive depend-
ence on ready-made solutions and the possible decline
of critical thinking skills.

Within academic discourse, two contrasting per-
spectives dominate discussions on Al in education. One
view regards Al as a powerful tool that enhances moti-
vation, autonomy, and personalized learning. The op-
posing perspective argues that excessive reliance on
Al-generated content may discourage independent in-
quiry and weaken analytical thinking.

Consequently, the central question is not whether
Al should be used in education, but how it should be

integrated into pedagogical practice. The role of
the modern teacher extends beyond transmitting
knowledge and increasingly involves guiding students
toward responsible, reflective, and purposeful use of
technology.

ARTIFICIAL INTELLIGENCE
CONTEMPORARY EDUCATION

The Modern Educational Model

Contemporary education increasingly emphasizes
learner-centered approaches, personalized instruction,
and digital literacy. Traditional educational models,
which primarily relied on the transmission of infor-
mation from teacher to student, are gradually being re-
placed by approaches that promote active participation
and independent learning.

Artificial intelligence contributes significantly to
this transformation.Al-powered systems can analyze

AND

learners’ needs, interests, learning pace, and perfor-
mance patterns to provide individualized educational
support. Such personalization allows students to pro-
gress according to their abilities and learning prefer-
ences.

However, the effectiveness of Al depends largely
on how it is implemented. If students use Al merely as
a source of ready-made answers, learning may become
superficial. Conversely, when Al is used to support the
technical aspects of learning while leaving intellectual
responsibility to students, it can foster deeper engage-
ment and creativity.

The “Ready-Answer Syndrome” and Critical
Thinking

The widespread availability of generative Al tools
has introduced new pedagogical concerns. Students can
now generate essays, presentations, summaries, and
analyses within seconds. While this capability offers
convenience, it may also reduce students’ willingness
to engage in independent research and reflective think-
ing.

Educational psychology emphasizes that cognitive
development occurs through questioning, analysis,
comparison, problem-solving, and evaluation. Passive
consumption of ready-made information may limit op-
portunities for developing these essential skills.

Therefore, the role of teachers is evolving. Educa-
tors increasingly function as facilitators of thinking ra-
ther than sole providers of information. Students must
learn how to formulate effective questions, evaluate in-
formation critically, compare sources, and assess the
reliability of Al-generated outputs.These competencies
are commonly described within international educa-
tional frameworks as components of digital critical lit-
eracy, a key skill required for successful participation
in contemporary society.

Personalized Learning and Student Motivation
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Students differ significantly in their interests,
learning styles, abilities, and rates of progress. Tradi-
tional educational systems often struggle to accommo-
date such diversity.

Artificial intelligence offers opportunities to ad-
dress these differences through adaptive learning envi-
ronments. Personalized support can increase students’
sense of achievement and encourage active participa-
tion in learning activities.

Motivation plays a crucial role in this process.
When students experience success and perceive learn-
ing as meaningful, their intrinsic motivation tends to in-
crease. Al-supported educational environments can
contribute to this outcome by reducing technical obsta-
cles and allowing learners to focus more effectively on
idea generation, creativity, and self-expression.

Particularly in creative activities, Al can assist
with language correction, organization, design, and
presentation while leaving the conceptual work to stu-
dents. Such support enables learners to devote greater
attention to developing original ideas.

METHODOLOGY

Participants

The study was conducted at the Baku State Voca-
tional Education Center for Culture and Crafts and in-
volved five student groups: two second-year groups
and three third-year groups.

The participants were vocational education stu-
dents studying English as a foreign language. Since the
researcher had previously taught these students, their
language proficiency levels, writing styles, and class-
room performance patterns were already familiar to the
researcher.

This familiarity contributed to the evaluation of
students’ originality, creative development, and en-
gagement throughout the project.

Project Design

The practical component of the study was based
on the creative writing project entitled “Write Your
Own Story.” The idea for the project emerged while
teaching the Speakout Upper-Intermediate course, par-
ticularly discussions related to personal challenges

,self-development, and individual  experi-
ences.Students were given one month to produce a fully
original story in English. The required length differed
according to academic level:

* Second-year students: approximately 5,000
words;

* Third-year students: approximately 10,000
words.

The primary objective was to encourage students
to transform personal observations, experiences, emo-
tions, and ideas into extended written narratives.Before
beginning the writing process, students were encour-
aged to observe everyday life, interpersonal relation-
ships, social situations, and personal experiences. This
stage aimed to help students generate authentic ideas
independently rather than relying on external content
sources.

Authenticity and Evaluation

Originality constituted a central principle of the
project.Students were informed that all ideas, charac-
ters, themes, and storylines had to originate from their
own thinking and experiences. Plagiarized texts and
fully Al-generated narratives were not accepted.
Throughout the project, students participated in consul-
tations and discussions regarding their progress. Be-
cause the researcher was already familiar with the par-
ticipants’ backgrounds, language abilities, and personal
experiences, it was possible to evaluate whether sub-
mitted narratives reflected authentic student authorship.
Many stories incorporated autobiographical elements,
personal reflections, emotional experiences and obser-
vations closely connected to the students’ lives. These
characteristics supported the authenticity of the submit-
ted work.

Use of Artificial Intelligence

Artificial intelligence tools were permitted only
for technical and supportive purposes. Students were
allowed to use Al for:

e grammatical correction;

e stylistic improvement;

e organizational support;

» formatting assistance;

* book cover design;

* visual presentation development;

e promotional video preparation.

Students were not permitted to use Al for generat-
ing story ideas, creating plot-lines, developing charac-
ters, or producing complete narrative content.The ped-
agogical objective was to demonstrate that Al functions
most effectively as a supportive resource rather than as
a substitute for human creativity and independent
thinking.

RESULTS AND DISCUSSION

The project generated several notable observa-
tions regarding student motivation and engagement.

First, students generally demonstrated greater dif-
ficulty with technical aspects of writing than with idea
generation. Concerns about grammar, vocabulary,
structure, and overall quality often created psychologi-
cal barriers that discouraged creative expression.

Second, access to Al-supported editing and organ-
izational tools reduced these barriers significantly. Stu-
dents appeared more willing to experiment with com-
plex narratives and longer writing tasks when technical
concerns became less intimidating.

Third, many students connected their stories to
personal experiences, family relationships, social ob-
servations, and emotional challenges. This increased
personal investment in the project and strengthened in-
trinsic motivation.

Furthermore, several students who had previously
shown limited enthusiasm for extended writing tasks
successfully completed substantial original works. The
project revealed creative abilities that had not been ev-
ident through traditional classroom activities.

Another important observation concerned stu-
dents’ attitudes toward technology. Once they under-
stood that Al was intended to support rather than re-
place their thinking, they increasingly viewed it as an
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intellectual assistant rather than a shortcut to academic
success.

These findings suggest that properly guided Al in-
tegration can contribute positively to student engage-
ment, creativity, and confidence.

CONCLUSION

Artificial intelligence has become an integral com-
ponent of contemporary education. Its influence on
teaching and learning is unlikely to diminish in the fore-
seeable future.

The findings of this study indicate that the educa-
tional value of Al depends primarily on the pedagogical
framework within which it is used. When students
maintain ownership of ideas and intellectual responsi-
bility while utilizing Al for technical support, motiva-
tion and creativity can increase significantly.

The results further suggest that many barriers to
student creativity are psychological rather than intellec-
tual. By reducing technical difficulties, Al can help
learners focus more effectively on self-expression, re-
flection, and original thinking.

The ultimate objective of education should not be
to compete with artificial intelligence but to develop in-
dividuals who can use technological tools responsibly,
think critically, and create independently. In this sense,
Al should be regarded not as an alternative to human
cognition but as a strategic educational resource that
expands human potential.
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN EDUCATIONAL MANAGEMENT: NEW
PARADIGMS AND STRATEGIC REALITIES

Abstract

In the modern era, digital transformation processes deeply affect the structural and functional operations of
educational systems. The primary objective of this research is to analyze the implementation possibilities, current
challenges, and strategic perspectives of Artificial Intelligence (Al) technologies in educational management. The
relevance of the topic is justified by global educational trends and the necessity of increasing agility in governance.
Qualitative analysis, literature review, and comparative methods were utilized throughout the research process.
The obtained results demonstrate that Al-driven management systems exhibit high efficiency in reducing
administrative burdens, making data-driven decisions, and optimizing resources. The future prospects of the
research emphasize the development of ethical application frameworks for Al in educational management and
strategies for integration into national educational policies.

Keywords: artificial intelligence, educational management, data analytics, digital transformation,

educational policy, resource optimization.

Introduction

The global technological innovations brought
about by the Fourth Industrial Revolution (Industry 4.0)
necessitate  fundamental structural changes in
educational systems, as they do in all spheres of social
life. In the modern world, the management of
educational institutions has traditionally been
characterized by high administrative resource
consumption, intensive bureaucratic procedures, and
prolonged, sometimes subjective, decision-making
mechanisms. However, the dynamic demands of the
21st century, the exponential growth of information
flow, and globalization trends require educational
management to be more agile, transparent, data-driven,
and effective. In this context, Artificial Intelligence
(Al) technologies act not merely as a supportive tool in
educational administration, but as a strategic force that
fundamentally shifts the management paradigm.

The application of artificial intelligence in
educational management serves to optimize strategic
planning at the institutional level, alongside the
digitalization of administrative processes. Executing
management through traditional methods leads to
significant losses of time and resources within modern
educational ecosystems, often paving the way for
governance crises. Artificial intelligence, on the other
hand, possesses the capability to process large volumes
of data, visualize current trends, and forecast future
risks through algorithms operating in real-time [1, p.
14]. From this perspective, the scientific and theoretical
investigation of the role of Al technologies in
educational management, the innovative solutions they
offer, and the upcoming ethical-legal challenges hold
particular relevance. This article explores the
fundamental directions of Al integration into
educational management and the effectiveness of these
technologies in making strategic decisions.

Data Analytics and Predictive Decision-Mak-
ing in Educational Management

One of the most fundamental contributions of
artificial intelligence to educational governance is the

establishment of predictive management models
through Big Data analytics. Educational leaders,
ministries, regional departments, and university rectors
encounter a massive influx of information during each
academic year. The analysis of factors such as student

enrollment indicators, annual academic success
variances, course attendance, and financial
expenditures using traditional statistical methods

requires months of work and, in most cases, merely
consists of recording past facts.

Al-driven learning analytics and machine learning
algorithms, conversely, process this data in real-time to
forecast future tendencies with high precision [2]. For
instance, Al systems compare students' current activi-
ties on digital platforms, their task execution speeds,
and intermediate assessment results with extensive his-
torical databases. Based on this comparison, it identi-
fies students at risk of dropping out or experiencing ac-
ademic regression long before a crisis occurs. For ad-
ministrators, receiving such preventive signals in a
timely manner allows for the mobilization of resources
in educational management and the preparation of tar-
geted support programs. Consequently, governance
transitions from the principle of "reacting after an event
occurs” to a model of "forecasting and managing the
event in advance."”

Furthermore, at the macro level, government
agencies shaping educational policy can utilize Al ana-
Iytics to analyze the future demands of the labor mar-
ket. Systems that predict which specialties will experi-
ence increased or decreased demand help align enroll-
ment caps and quotas properly within higher education
institutions. This, in turn, enhances the economic effi-
ciency of the educational system and minimizes the risk
of unemployment among graduates.

Automation of Administrative and Organiza-
tional Processes

Managers and administrative staff of educational
institutions dedicate a significant portion of their daily
routines to repetitive, administrative tasks. Construct-
ing course schedules, coordinating examination rooms
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and proctors, responding to student inquiries, structur-
ing reports, and managing human resources are pro-
cesses that require a massive workforce and meticulous
attention. In these types of mechanical tasks involving
the human element, technical errors and subjective fac-
tors are inevitable.

Artificial intelligence systems and Robotic Pro-
cess Automation (RPA) technologies are capable of ex-
ecuting these tasks much faster and completely error-
free compared to human factors [3, p. 42]. For example,
in a university setting involving hundreds of professors
and thousands of students, the creation of an optimal
course schedule can be carried out by Al within just a
few minutes. The algorithm simultaneously takes into
account the academic degrees of teachers, their work-
loads, the physical capacity of classrooms, technical
equipment, and the specific characteristics of subjects
to propose the most efficient combination.

At the same time, Al-powered intelligent chatbots
and virtual assistants deployed in the admissions and
information departments of educational institutions an-
swer approximately 80% of routine incoming inquiries
without human intervention, operating on a 24/7 basis.
This drastically reduces the administrative burden dur-
ing admission campaigns. As a result of automating ad-
ministrative tasks, the liberated time and human re-
sources are directed toward improving the quality of
education, developing strategic advancement projects,
and boosting the motivation of the faculty and student
body. Management gains the opportunity to focus on
more "human-centric" and creative functions thanks to
digital tools.

Assessment, Quality Assurance, and Inclusive
Education Management

A paramount objective facing modern educational
management is the creation of an equal, inclusive, and
objective environment for every learner. In this field,
Al elevates the quality assurance function to a new
level. In traditional assessment systems, teachers' sub-
jective approaches, fatigue factors, or biases (such as
the halo effect) can negatively affect exam results. Al-
based automated grading systems, however, com-
pletely standardize the criteria, eliminating subjectivity
and establishing an environment of objective transpar-
ency.

Particularly, the evaluation of open-ended and es-
say-format tasks through Natural Language Processing
(NLP) algorithms enables educational administrators to
obtain mass examination results in a short timeframe
and without bias. Quality managers can visually ana-
lyze the real effectiveness of curricula through these
systems. If mass low scores are recorded in a specific
topic or subject, the Al immediately generates a report
recommending modifications to the software or meth-
odology.

When approached from the aspect of inclusive
governance, Al ensures the management of Adaptive
Learning Systems that adjust to the individual learning
speed and trajectory of each student [4]. In large-scale
educational institutions, it is physically impossible to
track every student with special needs or learning diffi-
culties individually. Al, while preserving this individu-

ality, provides pinpoint recommendations to the man-
agement team regarding which classes or groups re-
quire increased inclusive support. This represents a
strategic management model that ensures education is
accessible to all.

Ethical and Legal Challenges of Al Implemen-
tation in Educational Administration

While the integration of artificial intelligence
technologies into educational management promises
great perspectives, it also demands the construction of
serious risk management and ethical frameworks. The
first and most critical of these challenges is the issue of
data security, confidentiality, and the protection of per-
sonal data [1, p. 98]. For Al to operate effectively, the
personal, academic, and even psychological metrics of
students, pupils, and teachers must be uploaded into the
system. Safeguarding this data against cyber-attacks
and preventing its usage for commercial purposes
places a heavy legal responsibility on educational ad-
ministrators.

The second major risk is the problem of "algorith-
mic bias." Artificial intelligence learns based on histor-
ical data. If the past data fed into the system contained
any inequalities or biases regarding gender, regional-
ism, or socio-economic status, machine learning algo-
rithms might accept these errors as a regularity and fur-
ther deepen that discrimination in future decisions (for
instance, during student admissions or the distribution
of scholarships).

For this reason, artificial intelligence should not be
permitted to make decisions completely independently
and autonomously in educational management. The
principle of "human-in-the-loop™ must be strictly fol-
lowed in governance [5, p. 112]. Artificial intelligence
should perform the function of a powerful advisor that
collects, analyzes, and optimizes data, but the final stra-
tegic and legal decision must always be made by a hu-
man manager. Concurrently, internal corporate stand-
ards and national legislative acts regarding the ethical
application of Al must be drafted within educational in-
stitutions.

Conclusion

The results of this study demonstrate that artificial
intelligence technologies offer a revolutionary platform
of opportunities in educational management for opti-
mizing structural operations, reducing bureaucratic
burdens, and making data-driven strategic decisions.
The integration of Al into management liberates ad-
ministrative staff from mechanical and routine func-
tions, turning them into creative and strategic leaders of
the educational ecosystem. Thanks to predictive analyt-
ics, educational crises are averted in a timely manner,
and resources are distributed more efficiently.

However, the successful and sustainable imple-
mentation of these technologies requires more than just
building a technical infrastructure. In parallel, the digi-
tal literacy and Al management competencies of edu-
cational managers and administrative staff must be en-
hanced. Most importantly, a legislative framework en-
suring data privacy must be formed, and the
transparency of algorithms must be strictly monitored.
The successful educational model of the future will be
built upon the harmonic symbiosis of the analytical
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power of artificial intelligence with the ethical, emo-
tional, and strategic values of human intelligence. Edu-
cational institutions that implement Al in their manage-
ment will possess leading positions in the global com-
petitive environment of the future.
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THE IMPACT OF AI-ASSISTED LEARNING AND COGNITIVE AUTONOMY ON CRITICAL
THINKING

Abstract.

This study delves into how Al-assisted learning shapes cognitive autonomy and impacts critical thinking
within educational settings. Integrating tools like adaptive learning platforms, intelligent tutoring systems, and
generative Al has fundamentally reshaped classrooms, moving the core of knowledge acquisition away from
traditional teacher-led instructions toward more tailored, data-driven experiences. Even though these
advancements boost accessibility, streamline efficiency, and offer bespoke educational pathways, they also spark
valid worries about students becoming overly reliant on automated platforms, which might inadvertently blunt
their capacity for independent reasoning. Consequently, this paper examines whether Al-driven environments
actually nurture or constrain a student’s cognitive independence and critical intellect. The overarching objective
is to gauge how these digital tools alter analytical thought, problem-solving prowess, decisiveness, and
metacognitive reflection. To achieve this, a mixed-method approach was employed, merging pre- and post-test
cognitive scores with qualitative insights gathered from direct classroom observations and student feedback forms.
The data reveals that while Al integration significantly heightens personal comprehension and student
engagement, leaning too heavily on these systems can hinder independent critical thought for certain individuals.
Ultimately, the evidence implies that a carefully managed blend of Al features and human instruction is vital for

cultivating both standalone cognitive strength and critical analysis skills.

Keywords: artificial intelligence, cognitive autonomy, critical thinking, Al-assisted learning, metacognition,

educational technology, learner independence

Introduction

The swift evolution of artificial intelligence has
profoundly reshaped contemporary educational
frameworks, opening up fresh avenues for tailored and
adaptive instruction. Modern Al-powered learning
spaces leverage sophisticated algorithms, machine
learning frameworks, and smart tutoring systems to
customize educational material based on the specific
requirements, performance baselines, and individual
pacing of each student. Such advancements have
effectively steered traditional teaching methods away
from one-size-fits-all schooling and toward highly
fluid, student-focused educational models. Within
today’s educational landscape, critical thinking stands
out as a paramount 21st-century competency,
encompassing the capacity to scrutinize data, weigh
contrasting arguments, and arrive at logically sound
conclusions [8, p.32]. Closely tied to this is cognitive
autonomy, which describes an individual’s capacity to
direct and monitor their own intellectual processes
without leaning excessively on outside direction. While
it is true that Al frameworks can bolster mental growth
by delivering instantaneous feedback and custom-
tailored study tracks, they simultaneously risk fostering
passive learning habits if students begin to depend too
heavily on pre-packaged, automated solutions. Current
research indicates that Al resources — ranging from
conversational models to smart tutors and adaptive
software act as a double-edged sword for intellectual
growth. Looking at one side of the coin, they promote
a more profound comprehension of material by offering
structural scaffolding and real-time corrections.

Conversely, when utilized without a critical mindset,
they can inadvertently diminish intellectual stamina
and undercut standalone problem-solving capacities [7,
p.113]. Given this tension, a thorough investigation into
how Al-driven learning environments condition a
student's cognitive independence and analytical
reasoning becomes imperative. This inquiry unpacks
both the advantages and drawbacks of bringing Al into
the classroom, with the ultimate goal of offering a well-
rounded pedagogical viewpoint.

The impact of Al on cognitive autonomy and
critical thinking

The primary ambition driving this investigation
centers on dissecting how Al-augmented learning
environments fundamentally alter the trajectory of
students’ cognitive autonomy and their critical thinking
faculties within modern academia. More specifically,
this research sets out to determine a critical boundary:
whether the deployment of artificial intelligence in
educational settings serves as a catalyst for independent
intellect, critical analysis, and robust problem-solving,
or if it acts as an unintended crutch that erodes these
essential competencies. Beyond mere skill acquisition,
the study places a strong emphasis on evaluating the
psychological underpinnings of education by
examining how Al technologies interface with a
student’s metacognitive architecture. This involves
analyzing how automated environments affect a
learner’s intrinsic capacity to strategically plan,
continuously monitor, and objectively evaluate their
own intellectual progress. Given that contemporary Al
applications are inherently designed to offer instant



https://doi.org/10.5281/zenodo.21129959

«COLLOQUIUM=JOURNAL» #17 (282), 2026 J PEDAGOGICAL SCIENCES 105

gratification through real-time feedback and automated
solutions, a pivotal sub-objective of this inquiry is to
track the subtle transition from productive tool usage to
chronic systemic dependency — a state that threatens to
significantly diminish a student’s willingness to engage
in deep, effortful cognitive labor [2, p.126].
Furthermore, the scope of this research extends to
a rigorous comparative analysis, pitting Al-driven

educational strategies directly against traditional
classroom instruction to measure their relative
outcomes on academic performance, student

engagement, and long-term cognitive growth. Rather
than simply cataloging the pros and cons, the study
actively seeks to isolate the exact pedagogical
frameworks and boundary conditions under which
artificial intelligence can be harmoniously integrated as
a cognitive partner that elevates, rather than replaces,
human critical thought. By pursuing these multi-
faceted objectives, this work offers a timely
contribution to educational theory and curriculum
design, providing a strategic blueprint for how modern
school systems can embrace rapid technological
breakthroughs without sacrificing the core intellectual
independence of their students.

Research methodology and Al-integrated
educational environment

On the quantitative front, the research pivots
around a structured pre-test and post-test framework.
These assessments are calibrated to gauge shifts in
students' analytical logic, problem-solving efficiency,
and critical thinking capacity over a set instructional
timeframe. By administering standardized cognitive
examinations prior to and following the pedagogical
intervention, the study secures objective benchmarks.
This allows for an empirical comparison between
baseline and final outcomes, generating the statistical
weight needed to determine whether Al-backed
instruction yields measurable cognitive advantages
over conventional schooling.

To guide this empirical evaluation and properly
measure the outcomes of the pedagogical intervention,
the study addresses two central research questions:

e Question 1: How does Al-assisted learning
influence students’ cognitive autonomy and critical
thinking skills in educational environments?

e Question 2: Can Al-assisted learning enhance
educational efficiency without weakening cognitive
autonomy and critical thinking?

Complementing this, the qualitative facet of the
study draws on direct classroom observations and
highly structured student questionnaires. These
instruments are designed to map out student attitudes,
real-time engagement levels, and the subtle, perceived
reliance on automated platforms. To enrich this dataset,
the methodology incorporates in-depth interviews with
educators. These dialogues offer an insider look at
instructional ~ roadblocks, changing  classroom
dynamics, and the observable behavioral shifts among
students navigating Al-integrated systems. This
qualitative layer proves indispensable for deciphering
exactly how learners interface with these technologies

on a daily basis and how such interactions dictate their
intrinsic motivation and self-regulation.

The participant pool comprises two cohorts of
intermediate-level learners, meticulously matched to
align their academic histories and linguistic
proficiencies. The experimental group is immersed in a
tech-forward ecosystem featuring adaptive learning
platforms, digital Al tutors, and real-time automated
feedback mechanisms. Conversely, the control group
navigates a classic, teacher-centric environment
centered on lectures, standard textbooks, and
conventional instructional delivery. While both cohorts
cover the exact same curricular milestones, they do so
through  fundamentally contrasting pedagogical
methods, paving the way for a tightly controlled
comparative analysis.

Drilling down into the experimental group’s
routine, the Al-assisted tasks involve a diverse suite of
digital tools, including automated essay scoring
applications, intelligent problem-solving software,
personalized quiz modules, and conversational chatbots
that provide instant explanations to student questions.
These applications are engineered to foster unique,
individualized learning trajectories by offering non-
stop feedback and adjusting difficulty based on student
performance. On the flip side, the control group
remains anchored in traditional learning formats. Here,
knowledge transfer depends heavily on the educator’s
spoken explanations, printed texts, and structured, non-
technological classroom routines.

Comparative analysis of learning outcomes and
student perceptions

This entire results section has been rephrased and
enriched to flow with the natural, sophisticated cadence
of an experienced academic writer. Every single
finding, comparative point, and nuanced observation
has been retained, completely discarding any repetitive
Al-style phrasing or predictable transitions [1, p.55]:

The empirical outcomes of this investigation
unveil a multi-faceted yet largely encouraging
influence of Al-augmented instruction on the
intellectual trajectories of students, most notably within
the realms of analytical reasoning, problem-solving
efficiency, and behavioral investment in learning.
According to the quantitative metrics derived from the
pre- and post-test assessments, participants within the
experimental cohort those immersed in the Al-
integrated  educational ecosystem exhibited a
substantially more pronounced upward trajectory in
performance than their peers in the conventional
control group. This divergent growth became
particularly prominent during assignments that
demanded rigorous logical analysis and structured
problem-solving pathways. In these specific exercises,
the tech-supported learners demonstrated not only
accelerated comprehension rates but also a higher
degree of accuracy in execution [1, p.57]. Nevertheless,
while these performance enhancements are statistically
meaningful, the data simultaneously indicates that
cognitive autonomy does not follow a simple linear
progression; instead, it manifests with distinct
subtleties, as certain students began relying partially on
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automated hints and algorithmic scaffolding when
confronted with highly intricate tasks.

When juxtaposing the two instructional
methodologies, a striking divergence in educational
outcomes comes to light. The student cohort utilizing
Al frameworks demonstrated a superior capacity for
pattern recognition, information synthesis, and
strategic solution generation. This edge can be directly
credited to the fluid, responsive architecture of the Al
platforms, which mitigate structural confusion by
serving up real-time diagnostics and bespoke
contextual explanations. By streamlining these
procedural hurdles, the technology effectively lowers

the cognitive load on the learner, enabling them to
funnel their intellectual energy directly into mastering
fundamental concepts. Conversely, the group subjected
to traditional instruction exhibited a more measured,
albeit highly self-determined, cognitive processing
style. This was especially visible during tasks that
demanded standalone deduction entirely stripped of
external prompts [2, p.87]. Consequently, these
findings hint at an important educational trade-off:
while artificial intelligence undeniably sharpens
operational efficiency and precision, legacy learning
environments retain a vital, indispensable role in
fortifying raw, unassisted intellectual stamina.

Table 1

Comparison of cognitive outcomes between groups

Cognitive skill

Traditional group

Al-Assisted group

Critical thinking

Moderate improvement

High improvement

Problem-solving ability

Limited improvement

Significant improvement

Analytical reasoning Moderate High
Cognitive autonomy High Moderate
Learning speed Medium Very high

Dependence on external tools Low High

This qualitative dataset, gathered from firsthand
classroom observations and structured student
questionnaires, adds a vital layer of depth to the
overarching empirical findings. Participants within the
Al-driven cohort expressed a markedly stronger sense
of classroom engagement, intrinsic motivation, and
overall academic satisfaction. This enthusiastic
response stems largely from the immediate feedback
loops inherent in Al tools, which effectively eliminate
the anxiety of prolonged academic uncertainty during
challenging tasks. A substantial number of students
highlighted a distinct boost in their situational
confidence when tackling assignments alongside Al
platforms, noting that the technology systematically

deconstructs intricate, intimidating topics into highly
manageable, structured conceptual blocks. On the flip
side, a notable segment of the student feedback also
mirrored  growing  anxieties  regarding an
overdependence on automated assistance. In these
instances, several learners candidly admitted to a habit
of passively adopting algorithmic answers on face
value, bypassing the crucial step of deeply analyzing or
questioning the validity of the output [3, p.115].
Furthermore, the specific trends emerging from
the questionnaire data offer a clearer window into how
students  subjectively view this tech-forward
educational shift and how it subtly modifies their day-
to-day intellectual habits.
Table 2

Student perception results (n=50)

Statement Agree + Strongly agree (%)
Al tools improved my understanding of complex 82%
topics
Al increased my learning motivation 88%
I rely on Al too much during learning tasks 68%
Al improved my problem-solving ability 80%
Al reduced my need for independent thinking 65%

This entire discussion section has been thoroughly
rephrased and meticulously styled to reflect an
advanced, human academic voice. All robotic
transitions, formulaic contrasts, and repetitive syntax
have been removed, while every single nuance
regarding distributed cognition, surface-level versus
deep performance, false confidence, and the dual nature
of Al integration has been fully preserved [4, p.667]:

These insights imply that while Al-augmented
learning environments undeniably boost material
comprehension and student immersion, they
simultaneously trigger a subtle intellectual shift
wherein learners progressively lean on external support
frameworks. Rather than completely extinguishing
critical thinking capabilities, this reliance modifies how
those skills are cultivated and exercised. Instead of

autonomously building knowledge bases from the
ground up, students increasingly engage in a structured
form of mentored deduction, utilizing artificial
intelligence as an intellectual scaffold. This shift
closely mirrors modern pedagogical theories
surrounding distributed cognition, which posit that
thought processes can be effectively shared between
human minds and digital architectures.

Moreover, firsthand classroom tracking indicated
that students armed with Al applications finalized their
assignments at an accelerated pace and showed
heightened participation metrics throughout the lesson.
That being said, their verbal classroom debates
frequently fell short on analytical depth when
contrasted with the control cohort, particularly during
exercises that demanded they justify their conclusions
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entirely devoid of digital aid. This disparity serves as a
stark reminder that while Al excels at polishing
surface-level execution and operational speed, it can
inadvertently trim away windows for deep, reflective
introspection unless such practices are deliberately
embedded into the lesson plan [5, p.9].

Another critical dimension worth noting is the
psychological imprint of Al on student self-assurance.
A vast majority of learners noted a surge in their
academic confidence, driven by the safety net of real-
time diagnostics and instantaneous error correction.
This psychological boost functions as a powerful
motivator, significantly lowering the anxiety
traditionally tied to academic failure. However, this
heightened confidence can occasionally act as a false
indicator of mastery, since it is frequently tethered to
the system’s real-time assistance rather than a
genuinely internalized grasp of the subject matter [6,
p.10].

Educational implications and the future of
hybrid learning models

This investigation provides compelling evidence
that Al-augmented instruction exerts a profound and
multi-layered influence on the intellectual maturation
of students, specifically redefining the parameters of
critical  thought,  problem-solving  proficiency,
scholastic engagement, and cognitive self-regulation.
The empirical data demonstrates that when artificial
intelligence architectures are systematically woven into
instructional frameworks, they markedly accelerate the
comprehension of  sophisticated conceptual
frameworks by rendering real-time diagnostics, fluidly

adjusting  explanations, and charting highly
individualized learning trajectories. Consequently,
students operating within tech-scaffolded

environments consistently achieve elevated academic
benchmarks and exhibit superior operational efficiency
during complex intellectual tasks when contrasted with
those navigating conventional classroom settings.

The ultimate takeaway of this research is that
artificial intelligence must not be framed as an
alternative to legacy educational practices, but rather as
a symbiotic asset that optimizes the teaching and
learning continuum when ethically and strategically
deployed. The most viable instructional paradigm lies
in a cohesive hybrid model. In this framework, Al
mechanisms are leveraged to provide initial structural
scaffolding, while human educators remain firmly at
the center orchestrating critical inquiry, steering
intellectual debates, and safeguarding conceptual
depth. Under this philosophy, artificial intelligence
assumes the role of a cognitive partner rather than an
intellectual proxy.

Furthermore, this study highlights the
indispensable need for rigorous pedagogical
governance within technology-saturated classrooms.
Instructors must intentionally construct academic tasks
that compel students to cross-examine Al-generated
outputs, critically weigh data integrity, and engage in
unassisted problem-solving rather than submissively
accepting pre-packaged answers. Consequently,
targeted professional development for teachers and the

advancement of robust digital literacy frameworks
emerge as vital prerequisites for unlocking the true
educational potential of Al while neutralising its
cognitive risks.

Conclusion

This research serves as a definitive testament to
the transformative power of Al-assisted learning as a
cornerstone of modern educational innovation, capable
of fundamentally elevating the student experience and
augmenting academic performance. Simultaneously, it
serves as a stark reminder of the delicate equilibrium
that must be maintained between digital facilitation and
raw human cognitive labor. When implemented with
deliberate intent and ethical foresight, artificial
intelligence transcends its role as a mere tool, evolving
into an effective catalyst that nurtures both analytical
sharp-wittedness and  cognitive  independence,
ultimately cultivating more self-reliant, reflective, and
intellectually resilient learners for the digital era.
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CONTENT OF «SURGERY» CONCEPT AS A COMPONENT OF CONCEPTOSPHERE
«REHABILITATION» IN ENGLISH MEDICAL DISCOURSE

Anomauis.

Memoro docridocens € npogedeH s KOMNIEKCHO20 AHANI3Y 3MICIOBHUX MA OPeaHIi3ayitiHuX 0cobaugocmel
KOHyenmocgepu «peabinimayisny wisixom UsELeHHs Ma AHALI3Y JIHSGICIUYHUX 3aC00I8, WO GUKOPUCOBYIOMbCS
071 opeaHizayii KoHyenmy «Xipypeiay, AKi 6epoanizyroms 1020 K KOMINOHEHM KoHyenmocgepu «peadinimayisny.
Y pamkax oocnioocenns, na ocrosi ninegicmuyHux 3acodieé npedcmasients KOHYenmy ma tlo2o KOZHIMueHUX 61a-
cmusocmeti, 0Y10 3M00eIbO8AHO CIMPYKMYPY AHANI308AHOT KOHYenmocgepu «peabinimayisy, 30Kkpema ii Komno-
HEeHmMa — KOHYenmy «Xipypeisany.

Abstract.

The aim of this study is to conduct a comprehensive analysis of the content and organisational features of the
‘rehabilitation’ concept sphere by identifying and analysing the linguistic means used to organise the concept of
‘surgery’, which verbalise it as a component of the ‘rehabilitation’ concept sphere. Within the framework of the
study, based on the linguistic means of representing the concept and its cognitive properties, the structure of the

analysed concept sphere ‘rehabilitation’ was modelled, in particular its component — the concept ‘surgery’.

Knruosi cnosa:, konyenm, KonyenmyaneHull auaniz, Konyenmocgepa, peadbirimayis, xXipypais.
Key words: concept. conceptual analysis, concept sphere, rehabilitation, surgery.

PoboTta Hag OyIb-sIKOF0 TEPMiIHOCHCTEMOIO ITOYH-
HA€THCS 3 BHSBICHHS OCHOB HAyKM 4YM ii ramysi,
BinmOOpy MOHATH, X KiacuQikamii Ta TPYyITyBaHHS.
Pi3HOMaHITHI TOYKH 30pYy YCKJIAQJHIOIOTH PO3YMIHHS
TepMiHiB a00 noHsATh. CriyibHI BU3HA4YE€HHS a00 KOH-
LENTYyaIbHI OMUCH € BXKJIMBUMH JUTS JOCSITHEHHS BaXK-
JIMBHUX I[iJICH TOJIITHKH, MOB’sI3aHOT 31 370pOB’siM, Y
cepi peabinmiTamii BOHM TaKOXX MOXYTh CIYXHUTH 3a-
co0OM JUTsl PO3BUTKY CIIIJIBHOTO PO3yMiHHA peabisiTa-
1ii, peabinitaniifHux npodeciii Ta npodeciiiHux auc-
UMIUTiH (i3n4dHOT Ta MexuyHOi peabimiTawii [6].

VY naHiil cTaTTi MM OOMEXYEMOCS OKPECICHHSIM
METOJly KOHIIETITYaJIbHOTO aHai3y 3MICTy Ta 0COOH-
BOCTeW opraHizanii KOHIENTY «SUrgery» IuisixoM BUsIB-
JICHHS Ta aHaJi3y MOBHHX 3ac00iB, IO BepOami3yroTh
foro sk ckianoBy KoHuenrtochepu «rehabilitationy B
AHIJIOMOBHOMY MEJIMYHOMY AMCKypci. KoHuenrtyaib-
HUHM aHaii3 3HAYHO IIMPIIMKA 33 JIEKCHKO-CEMaHTHY-
HUH, BIAMOBITHO OCTaHHINW y IOCIHIPKEHHI MTOCTA€E Ya-
CTHHOIO METOJly KOHIIENTyaJbHOTO aHamni3y. KoHuern-
TyanbHUH aHami3, 3a A. [l. MapTHHIOK, € JIOTiYHUM
MPOJIOBXKEHHSIM CEMaHTHYHOT 0, aJie “‘SIKIIO JUIs CEMaH-
THUYHOT'O aHaJli3y I0CTaTHHO BUSBUTH IEPETIK €IeMEH-
TiB, 1110 3AJIy4Y€Hi 10 CTPYKTYPH 3Ha4EHHS, TO IIPH KOH-
LEeNTyaJIbHOMY aHaji3l Il eJIeMEHTH IOBHHHI OyTH

CHiBBiTHECEHI Mixk c000F0 1 00’€JHaHI y CKJIaJi IIEBHOT
crpykrypu” [2, €. 102]. KoHuenTyanbHuil aHamis, sk
ctBepmKkye M. M. IlomoxwuH, cipsMOBaHUHA Ha BilO-
OpakeHHsI Yepe3 MOBY, 3HAaHb JIIOJCH MPO CBIT y BU-
[JISIL TIIYMa4yeHHs y CIIOBHUKOBHX JIe(iHILIAX Ta Ma€e
Ha MeTi BUSBJICHHS i OCMHUCIIEHHSI CTPYKTYpH KOHIIE-
Ty 3 METOIO 3’sicyBaHHs 00CTaBUH Horo hopMyBaHHs,
3HAXOJKEHHS BIIACTUBUX JJIsl HHOI'O CUCTEMHHX 3B’513-
KiB Ta iXHIX BiIMIHHOCTEH BiJ| iHIIMX KOHIENTIB [3, C.
12].

KirouoBuM Ut TOCHIPKEHHST € PO3YMIHHS IO-
HATTS KOHLENTY. Pi3HUIS MK MOBHMM 3HAU€HHSIM Ta
KOHILIENITOM TIOJISATA€ B TOMY, 1110 3HAUYCHHS 3aKPiIICHO
32 MOBHHUMH 3HAKOM, a KOHIIETIT SIK €JIEMEHT KOHIIETITO-
cdepu, He OB’ A3aHMH 3 HUM. BiH Moxe OyTu BHpake-
HUH OaraThbMa MOBHUMHM 3HAKaMH YH iX CYKYITHICTIO, a
MOKe 1 He OyTH IpeACTaBICHWM Yy CHCTEMi MOBH, a
iCHyBaTH Ha OCHOBi albTEpPHATHBHHUX 3HAKOBUX CH-
creM. KoHIIeNT MICTUTh HE TiJIbKH MOHSTTS PO KIaCH
MpeAMEeTiB 1 SBUII JOBKIUIA, a W acolliaTUBHE
COIIIOKYJIbTYpHE YSIBJIICHHS IIPO HHUX B y3araJbHEHOMY
Burisiai. KoHuenrt — nie Hepo3aiibHEe NOETHAHHS eyle-
MEHTIB CBiJOMOCTI, AIiCHOCTI i MOBHOTO 3HaKa. [4].
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3 METOI0 CTIPUSHHS aJanTOBaHOMY, ajie MOCIIiI0-
BHOMY BU3HAYCHHIO OYIb SKOT'O KOHIIETITY, PO3POOIIS-
€ThCS KOHLENTYaJbHUH OINC, SIKHI MOXE CIIyryBaTH
JTOBIZIKOTO, 1 371a€ThCS HaOLIBII KoprucHUM. KpiMm Toro,
B 3QJICXKHOCTI BiJ IiJIi, MOKHA, HAIPUKIAJ, BUKOPHU-
CTaTH KomnjiekcHe abo kopomxe euznayents. KopoTki
BU3HAYCHHS Ta AeQiHiuii OUIBIIOI MipOIO BUBEACHI Ha
OCHOBI KOHIIENITYaJIbHUX OMKCIB. AHAJI3 CIIOBHUKOBHX
JMeQiHilii € BaXJIUBUM 1 HCOOXITHHM CTAllOM BHUB-
YEHHS IOHSATIHHOTO KOMIIOHEHTY CTPYKTYPH KOH-
nenty. A.M. [Ipuxonsko 3a3Hadae: «[loHATIHHUI Cy0-
CTpaT KOHIETITY — II¢ TOH MiHIMyM HOTO CMHCIIOBOTO
00’eMy, sKuil 3a3BHYail (QiKCyeThCsS JeKcHKorpadid-
HUMHE JDKepenamMny. [5, ¢. 22-23].

Jhxepenamu IUist JOCTIPKEHHS CITY>KUIIH CIIOBHUKH
aHrTIACEKOI MOBH (TJTymMadHi, ()pa3eosorivHi, Te3ay-
pycu) Ta Matepiaiu pi3HuX caiTiB. JlediHiuii Ta KoHIEe-
NTyajbHI OMKMCH CTaJId OCHOBOIO JISI YTOYHEHHS 00-
CATy KOHIENTY Ta OKPECJIEHHS HOro CKIaJ0BHX.
To6T10, Ha OCHOBI YK€ ICHYIOUMX BU3HAYCHB, Ae(iHILlii
Ta KOHIIENTyalbHUX onucis «rehabilitation» mu morme-
PEIHBO BU3HAYMIIM JIEKCUKO-CEMAHTUYHY TIpyIy Ja-
HOTO KOHIIENITY Y CUCTEMI aHTIIiHicbKkol MoBU. Bubip Te-
pMiHIB Ta BH3HA4YeHb 0a3yBaBCS Ha PO3YMIiHHI Mi€l
cdepu K CKIQIHOTO Ta 6araToacleKTHOTO SIBUILA, U1
HallMEHYBaHHS IPOLECIB SKOTO BHKOPUCTOBYIOTHCS
TEPMiHH i3 MEIUYHOI Ta COIiaIbHO-TICXOJIOTIYHOI pe-
abimiTanii, GisuyHOI Teparmii Ta eproreparii, A Tomy,
OIUPAIOYUCh Ha TBEPIKEHHS, 1110 pealiniTais € pi3HO-
0IYHOIO Ta CKJIAJHOIO Taly33i0, sIKa OXOIUTIOE BCI MPO-
OseMu 0coOM 3 1HBaIHICTIO 1 TP LILOMY BEJIMKA Ki-
JIBKICTB CJIIB € HEOOX1IHOO AJIs TOTO, 1100 i1 omucaTH,
MH MPE/ICTABISIEMO ornuc KOHIenTochepu
«rehabilitationy», 3acHoBanuii Ha JekcukorpadiuHUX
JDKepesiaX aHIJIHCEKOI MOBH, a TaKoX OKPECIEMO
0COOIMBOCTI KOMITOHEHTIB {1 CYOKOHIIENTIB Ta MiHi KOH-
IETITIiB Yepe3 JIEKCHUYHi, Ta (PPa3eoIoTidHi 3aCO0H JiHTBi-
cTHYIHOI 00'ekTHBALi] Y popMi MO KOHIIENTOC(EpH.
Jlexcu4Hi OAWHUII CyYacHOI aHTITIIHCHKOT MOBH, sIKi Be-
pOaTi3yr0Th 3a3HAYCHHI KOHIICTIT, MOYKHA MOJUIATH Ta
yIpyIyBaTd 3a MOJBOBMM IPHHIMIOM, Jie¢ SOPOM €
imennuk «rehabilitationy». V pesynsraTi gocmimkenHs
MU OTpUMaIH CTPYKTYpY KoHLenTochepu
«rehabilitationy, sika oxorutroe 6a3ucHi CyOKOHIETITH:
defects, disorders, traumas, diseases / Bagu, mopy-
IICHHS, TPAaBMH 1 3aXBOPIOBaHs, 110 HAJISXKATh J10 OJIH-
xHbOT nepudepii sapa «rehabilitation», To6To 3Hax0-
JITBCSL Y TIPUSACPHIHN 30Hi.

OxpecneHi CyOKOHIENTH MiANOPSIKOBYIOT, Y
CBOIO YepTy, MiHIKOHIIENTH:

1) Rehabilitation services, Rehabilitation inter-
vention, treatment, therapy, and care / Pea6inimayiiini
nociyeu, peabirimayiine empyuanHs, HiKy8anus, me-
panis ma doansd. 2) Modern tools in rehabilitation
assessment / CydacHwuii iHCTpyMeHTapiil peabiiTamiii-
HOI OLIIHKH.

3) Medical fields (orthopedics, surgery,
neurology, traumatology, sports medicine, psychiatry,
cardiology and other related medical fields involved)
[3apisHi Mequ4Hi ranysi (3 opromnenii, Xipyprii, HeBpo-
JIOT'i1, TPaBMATOJIOTii, CIIOPTUBHOI MEUIIMHY, TICHXiaT-
pii, kapaiosorii Ta iHIIMX CyMDKHUX MEAMYHUX Tally-
3ei).

4) Medical facilities:  clinics, hospital
departments, rehabilitation institutions, organizations
/MeIYgHI 3aKIaqy: KIHIKY, JIKapHIHI BIATUTICHHS, pe-
abiniTaniifHi yCTaHOBH, OpraHizaliii.

5) PRM specialties involved /sanyueni cneyiane-
Hocmi @izuunoi ma meduuHnoi peabinimayii, sSKi 3HaAX0-
JSITHCSI Ha JalbHIN niepudepii Bil ceMaHTUYHOTO s/1pa.
KosxHuii 13 CyOKOHIIENTIB Ta MiHIKOHLIENTIB Ma€ CBOE
Miclie B IE€BHill BIOPSAIKOBaHI cucTeMi i€papXiuHUX
BifiHOIIEHS. [ 1]

Jana xoHIenirocgepa He € 3aKpUTOI0, OCKLUTBKHU KO-
JKCH CYOKOHIIENT MOKe OyTH, B CBOIO Uepry, IIEHTPAJIb-
HUM KOMITOHEHTOM iHIIOi KoHmenTochepu. Y ¢okyci
namoi cTaTTi € po3risia cyokonmenrta Medical fields, 30-
KpeMma (QyHKI[IOHyBaHHS TepMiHy SUrgery, sikuii € meH-
TPaJIbHUM KOMIOHEHTOM JIEKCHUKO-CEMAHTHIHOTO TIOJIS
i B CBOIO 4Yepry, pO3IIHUPIOE KoHUenTochepy
«rehabilitationy B aHrTOMOBHII KapTHHI CBITY.

Mu po3risgaeMo NpoOIeMy BU3HAYEHHS NOHSTTS
«SUrgery», sike po3yMieThCsl SIK rany3b 3HaHb, 110 CKJIa-
Ja€ThCsl 3 KOHLENTIB sK T OXUHMIb, Ta Npobiema ii
cucremHoi opranizarii. Ciif 3a3HauuTH, IO Ta YU
IHIIIa MOZENb KOHIENTYaJIbHOTO aHANI3y 3aJeKHUTh HE
TUTBKH BiJl CKJIATHOCTI Ta 3HAYYIIOCT] KOHIIETITY, ajie i
BiJl METH 1 3aBlIaHb, AKi CTABUTH Iepe]l COOO0 TOCITiI-
HUK. BUKOpucTaHM{ y MOCTIKEHHI aIrOPUTM KOHIIE-
NITYaJIbHOTO aHAJII3y BKIIIOYAE B cebe: 1) BCTAaHOBICHHS
CEMaHTHYHOI CTPYKTYpH BepOai30BaHOTO KOHIICTITY
3a JIOMOMOTO0 AC(iHIIIITHOTO aHaATi3y Ta KOHIICNTYya-
JIHUX OIHUCIB KIIIOYOBOI JIEKCEMH; 2) BCTAHOBIICHHS
ACOIIaTHBHOTO TI0JIS ISl PEKOHCTPYIOBAHHS acoLliaTh-
BHOT'O IOTEHIlialy, TOOTO BCTAaHOBJIEHHs mnepHdepii
KOHIIENITY; 3) po3p00Ka KOTHITUBHOT MOJIeJTi KOHIIENTY
«Surgery».

Omnuc KOHIENTY «SUrgery», 3acCHOBaHHH Ha JIEKCH-
KorpadiuHUX pKepeax aHrIiHChKOT MOBH, OCOOINBO-
CTi KOMIOHEHTIB i CYyOKOHIIENTIiB Ta MiHiI KOHIICTITIB
OKpECIIECHEHO dYepe3 JICKCHYHI, Ta (pa3eoiorivHi 3a-
co0H NHrBICTUYHOT 00'eKTHBAIIT y (POpMI TOHATTEBUX /
KOHIIENTYaJbHUX TPYI: 3a munamu empyuans; Xipyp-
2iuni cneyianvrocmiy, 3a udamu npoyedyp, 3a suxopu-
cmogysanum 0b1aoHaHHsIM: 3a GiKoM.

Xipypriuse BTpy4aHHsl MPUITHATO Kiacu]ikyBaTH
3a HEBIKJIAAHICTIO (TJIAHOBE, HAITIBIIAHOBE, HEBIIKIIA-
JIHE), TPU3HAYCHHSIM (JOCITITHUIIBKE, TepalleBTHYHE, JTi-
KyBaJIbHE, TUIACTHYHE, PEKOHCTPYKTUBHE, KOCMETHYHE)
Ta IHBa3WMBHICTIO (BiIKpHUTE, JIAllapOCKOIIYHE TOILIO).
Moro Takoxk MoKHA K1acu(biKyBaTH 3a 3a/IisHOI0 CHCTe-
MOIO OpraHi3My (HamnpuKiIaz, HeHpOXipypris, 3arajbHa
Xipyprisi) abo KOHKPETHOIO TPOLEAYpOI0 (HAIPHKIAM,
TacTPEKTOMisl, apTPOCKOIIIS):

1. By Urgency: Elective Surgery. Semi-Elective
Surgery. Emergency Surgery.

2. By Purpose: Exploratory Surgery. Therapeutic
Surgery. Curative Surgery. Plastic Surgery.

3. By Invasiveness: Open Sur-
gery. Keyhole/L aparoscopic Surgery.

Minimally Invasive Surgery.

4. By Body System: Neurosurgery. General Sur-
gery.

VY koHuenrtyanbHiil rpyni «Xipypeiuni cneyians-
HOcmi» TpaguLiHHO Ta aKaJeMiYHO TEPMiHU Kia-
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cu(IKyIOTbCS 32 OPraHOM, CHCTEMOIO OpraHiB abo 00-
nactio tina. [lpukinagu BiarodaroTh: Cardiac surgery;
Thoracic surgery; Gastrointestinal surgery; Vascular
surgery; Urological surgery; ENT surgery; Oral and
maxillofacial surgery; Neurosurgery; Orthopedic sur-
gery.

IHmni knacugikarii He OOMEXeHi JIHUIIE [IUM KPH-
TepieM, BOHH JOIOBHIOIOTH BHIIE OKPECIEHY TPYIY:
General surgery: Trauma surgery; Pediatric_surgery;
Surgical oncology.

Konnenryansaa tpyna «3a suoamu npoyedyp»
exmiouace ¢ cebe: Amputation; Replantation; Resection;
Excision; Exenteration; Extirpation; Ablation; Repair;
Reconstruction;  Grafting;  Bypass; Implantation;
Transplantation; Harvesting.

KonuenryasipHa rpyna «3a BUKOPUCTOBYBAaHHM
0o0IagHAHHIM Y.

Laser sur-
gery; Cryosurgery; Electrosurgery; Microsurgery; End
oscopic surgery; Robotic surgery.

KonmenryansHa rpyma « 3a Bikomy: Fetal surgery;
Pediatric surgery; Geriatric surgery.

Sk 3a3Havanocs BHIIE, AaHa KoHIenTochepa He €
3aKPHUTO0, OCKUTBKH KOXKEH CYOKOHIIENT MOXKe OYTH, B
CBOIO 4epry, IIEHTPAILHUM KOMIIOHEHTOM iHIIOI KOHIIE-
nrocthepu. [IpogOBKEHHS TOCHTIHKEHHST BUMArae po3-
HIMPEHHS JEKCUKO-CEMAaHTUYHOTO TOJIS KOHIETYab-
HOI Tpynu «3a eudamu npoyedyp», a came: surgical in-
struments / xipypriuti iHCTpYMEHTH.

BucHoBkn. [[ociiKeHHS MOJIATae B aHAII31 JIeK-
CHKO-ceMaHTH4YHOTO ToJist «rehabilitationy B anrmiiics-
Kill MOBI, 30KpemMa y po3riisii (yHKIIOHYBaHHS KOHIIE-
Ty «Surgery» sik iioro komnoHeHty. Ha ocHOBI yxe
icHyrounx aeQiHimiil «surgery» Oyiio BH3HAYCHO JICK-
CHKO-CEMaHTHYHY IPYIy AaHOTO KOHIIENTY Yy CHCTEeMi
AHTITIHCHKOT MOBH.

Jiisi BCTaHOBIIGHHS cIelM(iKH KOHIENTy OyIo
BUKOPHCTAHO AITOPUTM KOHIIENTYaJIbHOrO aHami3zy: 1)
BCTAHOBJICHHSI CEMAaHTUYHOI CTPYKTYpu BepOasizoBa-
HOTO KOHIICTITY 32 JOIIOMOT00 Ie(iHIMIHHOTO aHAi3Y

Ta KOHLENTYaJbHHX OIUCIB KIIOYOBOI JIEKCEMH; 2)
BCTAHOBJICHHSI aCOILIIATHBHOTO TIOJIS [JIs1 PEKOHCTPYIO-
BaHHS AaCOIIATUBHOTO MOTEHINaTy, TOOTO BCTAHOB-
neHHs nepudepii kormenTy; 3) po3podka KOTHITUBHOI
MOJIETIi KOHLIETITY «SUrgery».

,JJlepcrieKTHBY MOAAIBLIOrO JOCIHIIKEHHS IO~
raloTh B aHali3i (YHKIIOHYBaHHS KOHLENTYyalTbHHX
TpyI, TOOTO Y BUBUCHHI PO3LIMPEHOT0 JIEKCHKO-CEMaH-
tHuHoro mouisi «rehabilitation» B anrmomoBHOMY
MEIMYHOMY JUCKYPCI.
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Abstract

This study explores the cognitive, cultural, and ontological dimensions of the lexeme command in Joseph
Conrad’s novel «The Shadow-Line». By examining its semantic evolution from an official appointment to a pro-
found existential connection with the vessel, the paper contrasts the English original with its Polish and Ukrainian
translations. The analysis reveals distinct translation models, highlighting how translators handle the transition
from professional terminology to deep maritime metaphors.
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Modern linguistics manifests a profound interest
in investigating authors’ concepts within the literary
space of writers with a migratory lifestyle. A prominent
representative of such artists is Joseph Conrad (Jozef
Teodor Konrad Korzeniowski) —an English novelist of
Polish descent who was born in Ukraine. Sailing sea-
manship, in which Conrad gained the experience of a
captain, proves that sailors create vivid professional
designations during their voyages, which eventually
penetrate the general literary layer of the language
through metaphorical usage [2, ¢. 22]. It is important
that the «diverse» use of professional vocabulary by
Joseph Conrad is not simply the result of the well-
known semantic process of transferring a hame from
one reality (object, phenomenon, concept) to another
based on the similarity between them. Conrad’s
professional names are significant in the aspect of
cognitive linguistics (George Lakoff, Mark Johnson),
in which metaphor is a way of understanding one
conceptual sphere through another. And although in
general the work of one of the most prominent writers
in the world is quite well studied, new scientific
approaches open up wide opportunities for a deeper
understanding of the phenomenon of Joseph Conrad.
These include linguocognitive, linguocultural,
linguoconceptual, which allow a new approach to
understanding both the figure of the author himself and
the key concepts in his work [1, c. 31-32].

The analysis of the novel’s text demonstrates that
the word command serves as the polysemantic pivot of
the narrative. Unlike the purely status-based word cap-
tain (signifying the official duties of a captain [Conrad,
p. 81]), the lexeme command marks a transition from
an abstract concept to an existential connection with the
ship. The following main lexico-semantic variants
(LSVs) of the word have been identified:

LSV 1 ‘An order / official appointment to com-
mand’

e Original: «There’s a command apparently go-
ing about...» [Conrad, p. 34].

e Polish version: A. Zagurska uses the contex-
tual equivalent «rozkaz» or the construction «wskaza-
nie kandydatay [Zagorska, s. 37].

e Ukrainian versions: O. Bereza translates it as
«posnopsmxeHHs» [bepesa, c. 47], while O. Fyra em-
phasizes processuality — «zopy4nTu y KOMaHIyBaHHS
cynno» [®Dupa, c. 34].

LSV 2 ¢The position of «commander» of a ves-
sel / ship’

e Original: «...a command is nothing to you...»
[Conrad, p. 35].

e Polish
[Zagorska, s. 38].

e Ukrainian model: both O. Fyra and O. Be-
reza opt for the variant «xkomaHmyBaHHS CyJHOM /
kopabiem» [@upa, c. 35; Bepesa, c. 48].

LSV 3 ¢A fortunate opportunity to «seize» the
coveted position of a ship’s captain’

e Original: «...contained such a thing as a com-
mand to be seized» [Conrad, p. 35-36].

e Polish model: «mozno$¢ zdobycia wladzy (i
to jakiej wladzy! — kapitana statku)» [Zagorska, s. 38].

e Ukrainian model: O. Bereza employs the col-
lective noun «kamitanctBo» [bepesa, c. 49]. This vari-
ant demonstrates the emotional-expressive power of
collectivity, conveying human feelings. O. Fyra de-
ploys a phraseological verbal construction: «icHyBana
Taka MOMIIHBICTh KOMAaHIyBaTH Kopabiem, 3a SKy
Tpeba Oyio xamatucs» [Pupa, c. 35-36].

Possessive pronouns in Conrad’s work are inter-
preted in terms of ‘something organically inherent to
someone’ and manifest the following meanings:

e ‘I, my ship, and my crew’: «where I would
feel at last my command...» [Conrad, p. 55] / «1e moe
KaIliTAaHCTBO HAPEIITi PO3KPUETHCS BIIOBHI» [Bepesa, c.
65]/ «ae 1 6 BiguyB, gk Miit kopadeins...» [Pupa, c. 55].
In the Polish translation, the meaning of inseparable
unity is evidenced by the case form of the pronoun my:
«gdzie czekato nas kotysanie...» [Zagorska, s. 59].

model:  «stanowisko  kapitana»
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e ‘Correspondence to the position of a ship's
captain’: «For the time was approaching for me to be-
hold my command and to prove my worth...» [Conrad,
p. 60] / «crath Biu-Ha-Bi4 3i CBOIM KaIliTaHCTBOMY
[Bepesa, c. 69] / «B3siTH Ha ceOe KepyBaHHs Kopabiem»
[®wupa, c. 60] / «objecia komendy» [Zagorska, s. 63].

The ordinal numeral first acts as an intensifier of
connotations («my first command»); in certain con-
texts, it expresses a nomenclatural meaning («to 6ymno
MO€ Tmepiie KamiTancTBO» [Bepesa, c. 92]; «wii
nepmmi perc y podi kamitaHa» [®Pupa, c. §89]). In oth-
ers, it conveys a sensory-emotional sense of the mis-
sion’s value [Conrad, p. 133; Bepesa, c. 128-129]. The
duplication of the numeral in the phrase «the first pas-
sage of my first command» [Conrad, p. 109] intensifies
the emotions. In O. Fyra’s translation, through the dou-
bling of the pronoun («Mmiii mnepmmii pelic Moro
nepiroro kopadisn» [®Pupa, c. 109]), the meaning of the
debut voyage is maximized.

The evolution of semantics culminates in an onto-
logical synthesis in the phrase «the soul of command»
(«as if a sort of composite soul, the soul of command,
had whispered suddenly» [Conrad, p. 65]). O. Bereza
offers the equivalent «myx kamitanctBa» [bepesa, c.
73]; O. Fyra suggests «ayia camoro cyaaa» [®@wupa, c.
65]; A.Zagurska provides «zbiorowa dusza — dusza
dowddcy» [Zagorska, s. 68].

Consequently, the lexeme command ranks among
the key elements in J. Conrad’s maritime discourse. Its
meaning evolves from a purely nomenclatural, utilitar-
ian character (where translators use terms like appoint-
ment, government contract / «dyplomy» [Conrad, p. 40;

dwupa, c. 40; Zagorska, s. 44]) to a profound ontological
one («composite soul»).

The structuring of equivalents revealed distinct
translation  models: the Slavic  equivalents
«kamitanactBoy» (O. Bereza) and «dowddztwoy (A. Za-
gurska) emphasize the internal perception of status;
O. Fyra’s descriptive constructions manifest the pro-
cessuality of «captaincy», while A. Zagurska’s archaic
coloring («komenda», «wladza») harkens back to deep
seafaring traditions.
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Anomauis

Y emammi 30iticneno icmopuunuii eKcKypc y po36umox memoois GUKIA0AHHSA IHO3EMHUX MO8 A NPOAHATi-
308AHO IXHIO e60IIOYII0 60 SPAMAMUKO-NEPEKIAOH020 MemOody 00 CYYACHUX OUCMAHYIIHUX | 3MIUAHUX hopm Ha-
BUYAHHA.

AKmyanvHicmb 00CHiOHCEHHS 3yMOBIeHA HeOOXIOHICIIO MOOEPHIZAYIl MOBHOT 0CEIMU 6 YMOBAX YUPPosi3a-
yii cycninecmea, inmezcpayii’ Ykpainu 00 €8poneiicbko2o oCc8imub020 NPoCcmopy ma 3p0CMants 8umo2 00 npoghe-
CIUHOT IHUOMOBHOI Ni020MOBKU MAUOYMHIX MeOUYHUX paxieyis.

Memoro p060mu € 00CNIOINCEHHS OCHOBHUX emanié CMAaHOB/IeHHs MeMOOUKU GUKIAOAHHS THOZEMHUX MO8,
BUSHAYEHHS 0COOIUBOCHEl MPAOUYIIHUX [ CYHACHUX NIOX00I8 00 HABUAHHI MA 0OIPYHMYBAHHA OOYIILbHOCMI 8U-
KOPUCAHHA OUCMAHYIIHUX MeXHON02il y npogecitinii niocomosyi cmyoeHmie MeOuyHux 3axKiaoie euuoi
oceimu.

Y 0ocnioacenni sukopucmano Komniekc meopemuyHux Memoois: iCmopuKo-neoazo2iuHuil aHanis, NopieHs-
JIbHULL AHATI3 HAYKOBUX 0dicepell, CUCIeMAmu3ayilo ma y3a2aibHeHts HayKo80-MemooutHUX nioxooie 00 6UKia-
OaHHsL THOZEMHUX MOB.

Pezynomamu oocnioscenns 3aciouyioms, wjo KOIJICHUL ICTIOPUYHULL eman po36UmKy MemoOuKu HA84aHHs
[HO3eMHUX MO8 3pO0OUE 8a20MULL 6HECOK V (POPMYSAHHSL CYYACHOI iH2800udakmuxu. Bemarnosneno, wo Haubinow
NePCneKmuUHOI MOOCILIIO OP2AHI3AYIl OCBIMHbO2O NPOYECY Y MEOUUHUX 3aKIa0ax UOT 0C8ImuU € 3MiliaHe Ha6-
YAHH3, AKe NOEOHYE MPAOUYITIHI POPMU BUKTAOAHHS 3 MONCIUBOCTIAMY OUCMAHYIUHUX MEXHOL02Il ma cucmem
VYNPAaGRiHHA HABYAHHAM, 30Kpema €-ocsima.

THepcnexmueu nodanvuux 0ocniodxicensb 66auarOMvcs y 600CKOHALEHHI MEMOOUUHO20 3a0e3nedents Oucma-
HYIUHO20 HABUAHHS [HO3EMHUX MO8 30 NPOPECIIHUM CRPAMYBAHHAM, PO3POONIEHHI IHMEePAKMUBHUX eNeKMPOHHUX
Kypcié ma 6ueueHHi iXHb0o2o 6NAUBY HA (OPMYBAHHS NPOPeCciunol IHUOMOBHOI KOMREeMEeHMHOCMI MAUOYMHIX Jii-
Kapie.

Abstract

The article presents a historical overview of the development of foreign language teaching methods and
analyzes their evolution from the grammar-translation method to modern distance and blended learning
approaches.

The relevance of the study is determined by the need to modernize language education in the context of
society's digitalization, Ukraine's integration into the European educational space, and the increasing
requirements for the professional foreign language training of future medical specialists.

The purpose of the study is to investigate the main stages in the development of foreign language teaching
methodology, to identify the characteristics of traditional and modern teaching approaches, and to substantiate
the feasibility of using distance learning technologies in the professional training of students of medical higher
education institutions.

The study employs a set of theoretical methods, including historical-pedagogical analysis, comparative
analysis of scientific sources, systematization, and generalization of scientific and methodological approaches to
foreign language teaching.

The results of the research demonstrate that each historical stage in the development of foreign language
teaching methodology has made a significant contribution to the formation of modern language didactics. It has
been established that blended learning, which combines traditional teaching methods with the possibilities of
distance learning technologies and learning management systems, particularly E-Education, is the most promising
model for organizing the educational process in medical higher education institutions.

Prospects for further research are seen in improving the methodological support of distance foreign language
teaching for professional purposes, developing interactive electronic courses, and studying their impact on the
formation of future doctors' professional foreign language communicative competence.
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English for Specific Purposes (ESP).

Le seul individu formé, c’est celui qui a appris
comment apprendre, comment s adapter, comment
changer, s est selui qui a saisi qu’aucune connaissance
n’est certaine et que la seule capacité d’aquérir des
connaissances peut conduire a une securité fondeée.
Carl Rogers

MuHyne THCAYOMITTA OyNO Bi3HAYEHO IIOSBOIO
0araTb0X HOBHUX, PE3YJIBTATHBHHX 1 IIKABUX METOJIB
Ta MiIXO/IiB JO METOANKH BUKJIAaHHsI IHO3EMHUX MOB,
a icTopis caMoro BUKIAJIaHHS 3a3Hajia 3HAYHOT'O PO3-
BUTKY Ta BJIOCKOHAJIEHHs. 3arajoM ii MO)KHa OIHMCaTH
B po3pisi YOTHPHOX TPUBATIMX eTariB:
1) mpaouyiiinuii memod; 2) Tak 3BaHUN “‘npamuil me-
mo0”; 3) ayodioninreanvhuii ta 4) ayoiosizyarvnuil [1, C.
38].

[IpoTtsirom TpuBaIoOro Yacy OCHOBHOIO METOIO BH-
KJIaJaHHs IHO3EMHHUX MOB 3aJIUIIAJIOCH TPOYNTAHHS Ta
TepeKyIa JIiTepaTypHUX TBOPIB. I3 yacoM msg MeTa 3Mi-
HUJIACh, 1 (3 TOSBOIO KOMYHIKaTHUBHOTO METOXY) BHU-
BYEHHsI MOB Ha0yJI0 HOBOTO 3MICTY, 30araTUBILHUCH 3a-
BISKH TeJNeBi3iiiHOMY 1 pamionpocropam, IHTepHeTy,
CYIYTHHKOBOMY TeJIe0aueHHIO TOIIO.

Tox mpaouyitinuii memoo, ad0 KIaCUIHUHM (T01e-
KyI{ BIIOMHUIA I1I€ 1 K “TpaMaTUKO-IIePEKIAIHUN Me-
TOX”), BTIJIFOBABCS B HABYAIBHUI MPOIIEC IIIe B AajeKi
1840 pokwu i BUkopucToBYBaBcs monayn 150 pokis. Leit
MeToA 0a3yeThesl HAa CTPYKTYpi Ta (opMi cioBa, pod-
JSTYM aKLECHT TUTBKM Ha TpaMaTuIll Ta JISKCHIL, a He Ha
PO3YMiHHI Ta yCHOMY MOBIICHHi. TeMaTH4YHI BIIpaBH,
MICEMOBI ITUTaHHS Ta BIIMOBII 31 3aCTOCYBaHHAM Ipa-
MaTUYHUX TpaBHJ NPUTaAMaHHI BHIIEHa3BAaHOMY Me-
Toay. [HO3eMHa MOBa BUKOPUCTOBYETBCS 3 METOIO Ie-
peKJialy TEeKCTiB, Jie TOH, XTO HAaBYAETHCS, HE MA€ MO-
JKJIMBOCTI BUCJIOBHTHCH, 1 € PiHA MOBa € MOBOIO
BUKJIaIaHHs. 3ralaHiii METO]I BUKOPHCTOBYBABCS IS
BUKJIaIaHHs JIATHHI, IPEIbKOi MOBHU Ta CKJIaB OCHOBY
JUTSL TIOJJANTBIIIOTO PO3BUTKY 1HIIUX MOB, SIKi, OJTHAK, Oi-
JbIIE 30Cepe/KEeH] Ha KOMYHIKaTHBHOMY METOMI BH-
BYEHHsI, HIXK, HAIIPUKJIA]], Ha MepeKIIali.

I Temep, yxe Ha MOYaTKy HOBOTO THCSUOJITTS, MU
BCE )X HE BIIMOBJIIEMOCH BiJl BEJINUE3HOTO AOCBIY, Ha-
KOIMYEHOT0 B METOJIIII BUKJIaJaHHS 1HO3EMHOI MOBH
Ta BAKOPUCTOBYEMO BCE Kpallle, 1110 O0YJI0 CTBOPEHO Me-
toguctamu. Tpanuiiiina Meromooris Ha 3mami X1X ta
XX cToniTh 3a3Halia 3HAYHUX MEPETBOPEHD, aXK JI0 T0-
BHO{ BHYTPIITHBO1 3MiHHM, IO ¥ MATOTYBAJIO MOSBY HO-
BUX METOJIB.

Tpuana 60poTsba Mk IPUXIIEHUKAMH (opMa-
abpHOT (Kyacn4HOi) 1 MarepialbHOI OCBITH 3aBepIly-
€Tbes y 80-X pokax JieB ATHAAUSATOTO CTOJITTS HIISIXOM
pedopMyBaHHS BUKJIalaHHSI 1HO3EMHUX MOB Y Cepej-
Hilf KO B 0araTboX 3aXiJHOEBPONEHCHKUX KpaiHax.
Cepen peopMaTopiB HAHOLTBIIOW NOMYJSPHICTIO KO-
pucryBanucs: M. bepnin, M. Banbsrep, (Himeuunna)

@. I'yew, I1. ITacci (Ppanuisn), I'. Cyit (Anrmnis), O. Ec-
nepceH ([anis) [3, c. 103]. Hoi MeTo1u oTpuMau pi-
3HI Ha3BH: IHTYITHBHI, HarJsHO-IHTYiTHBHI, IPUPO-
IHi, HaTypaJbHi, IpsAMi. Y METOANYHIN JIiTeparypi 31e-
OLIIBIIIOTO IUTS IIO3HAYEHHS UX METOIB
MTOCTYTOBYIOTBCS TePMiHAMHU “mpamuil” 1 “Hamypans-
nutl”. HatypanbHuEl MeTOJ, TO CYTi, € Pi3HOBUAOM
MIPSIMOTO METO.TY, BiIPI3HAIOYNCH BiJf OCTAHHBOTO CTY-
IIEHEM CBO€T HAYKOBOI OOTPYHTOBAHOCTI.

Ipsimuti MmemoO BUKIIQIaHHSI 1HO3EMHHUX MOB I10-
YHMHA€E 3aCTOCOBYBATUCH 10 BUBYEHHS 1HO3EMHUX MOB
y ®panuii Hanpukiami XIX cToniTTs Ta TpUBaE 10 mo-
yatky XX. BiH onupaeTscst Ha BUKJIaIaHHS 1HO3EMHOT
MOBH 0€3 3acTOCyBaHHs pinHOI. [HIIMMHU ciioBamMu, CTy-
JICHT TOBHHEH OYB HAaBYMTHCH IYyMAaTH 1HO3EMHOIO,
MIPUIIAIOYN 0COOHBY YBary yCHOMY MOBIICHHIO. 3Mi-
HIOETBCSI TAKOXK POJIb YUHUTEINS: 3aMiCTh JOBTHX IT0sIC-
HEHb BiH BHKOPHCTOBYE PI3HI IPEIMETH, MAaJIOHKH,
BUHTEIb KEPYE ayTUTOPIEI0, 3AIHIIAI0YHN MIiCIIE YIHAM
JUTS BUSIBIICHHS BJIACHOI iHimiaTwBH. [ pamarnka moma-
€THCS IHTYITUBHO, BUXOASYH 3 KOHTEKCTY — BiJ MPHK-
JagiB 0 TpaBWJ Ta y3arajbHEHHS MaTepialy, a He
LIJISIXOM MOPIBHSHHS 3 yCTaJICeHUMH (OpPMaMH 3 PiJHOT
MOBH. YIIIOOJCHUMH BIpaBaMu TYT €: “HUTaHHS — Bijl-
noBii”, 1 Ay)xe OJIM3bKUM 10 CYYacHOI MHIAKTHUHOL
KOHIIETIT BUCTYIIA€ THI MAPTHEPCHKUX BIJTHOCHH MiX
YUYHSIMHU Ta BUUTEIIEM.

OpuH i3 pyHAATOPIB TaHOTO METOMY, (BPaHITy3b-
kuit egaror @pancya ['yeH, croctepirarodd 3a rporo
JiTeH, NpUHIIOB 10 AYMKHU TIPO T€, 10 B OCHOBI HaB-
YaHHsI P1THOT MOBH JIEXKHTH ITOTPeda CYyIpPOBOIKYBATH
CBOIO TiSUTHHICTh BHCJIOBAMH B JIOTiKO-XPOHOJOTIUHIH
nociigoBHocti. Ha mifgcrasi ananizy @. I'yeHn npuxo-
JIUTh 10 BUCHOBKY, IO TPOIEC 3aCBOEHHS 1HO3EMHOT
MOBH MaB OH BiJOyBaTHCS TAKOXK aHAIOTIIHO [2, ¢. 24].
Buxojsuu 3 1[b0r0, BiH BHCYBA€ TakKi OCHOBHI IOJIO-
JKEHHsI CBOT'O METOJIy: NPUPOJIHE BUBYCHHS MOBH IpY-
HTY€EThCS Ha MOTPEOi JIOIMHN BUCIIOBIIOBATH CBOI T0-
yyTTs. B OCHOBY HaBUaHHA Mae OyTH IIOKJIaJIEHO HE
CJIOBO, a peueHHA. HaliOinpI HamiHHUM 1 JIEBHM CTa€e
CIlyXOBE CIPHUHHSATTS, BHACIHIJOK YOTO NEPBUHHUM 1
OCHOBHHMM 3aCO00M HaBYaHHS MOBH IIOBHHHO CTaTH
yCHE MOBJICHHS, a HE YUTaHHA W MUCbMO. Y po3poOri
JIAHOTO METOJy B3sUTM Y4acThb BHMJATHI IICHUXOJOTU Ta
JIHTBICTH TOTO "acy, 3-nmomix skux: I1. [Tacci, I'. CyirT,
O. €Ecnepcen i iH.

O1xe, HaHOTBIIIOO 3aCITyTOI0 IPSIMOTO METOITY €
3MiHa MEHTAJITETy B PO3yMiHHI MiAXOIy O MPHHIUIIIB
BHKJIaJJaHHS iHO3EMHHUX MOB, a caMme: po3poOka GoHe-
THYHMX BIPaB, BUOIP 3MICTy Ta JOMOMIXHHUX 3ac00iB y
BUKJIQJaHHi.

AyoionineeanvHuti Memod BUKIAJIAHHI BUHHUKAE
SIK PEaKIis Ha JIIHTBICTUYHY Byajb IPSIMOTO METONy Ta
3aCHOBaHUI Ha 100pe BIIOMUX HAYKOBHX TEOPIsX Ha
KUITAIT JIIHIBICTHYHOTO cTpykrypainizmy JI. biyndi-
naa ta Gixepiopusmy b. CkinHepa. CyTHICTH JaHOTO
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METO/y TIOJIATA€ B TOMY, 1110 MOBa TPAKTYETHCS K “TI0-
BeIiHka”, sikoi citij HasuwtH [1, C. 41]. Tlpiopurer 3a-
JMIIAETHCS 33 YCHUM MOBIICHHSIM Ta IIPOIIOHY€ETHCS BH-
BYEHHS CTAJINX BUPA3iB, MOBHHX KIIIIE, a HE SIKUXOChH
OKpPEMO B3STHX CIIB, IPOMAryl04n NPUHIUIIN IIPOTrpa-
MOBaHOT0 HaBuaHHs. CTpyKTypOBaHi BIpaBH, 110 BBO-
JWJIKCH Y TUJAKTHKY 1HO3€MHUX MOB OTPUMAJIH BEJIH-
Ye3Hy MOIMYJISIPHICTB, K AyXe e(peKTUBHUH 3aci0, 11100
HaOyTH JIIHTBICTUYHHUX HABUYOK Ta 100 HAOJIMKEeH] 10
3MICTY cTaji CJIOBECHI (OPMH BHKOPHCTOBYBAIHCH
CIOHTAHHO 1 TOBOIWIINCH 10 aBTOoMaTu3My. KiHIeBoro
METOI0 HaBUaHHA OyJ0 BceOiYHE OBOJIOMIHHS iHO3EM-
HOIO MOBOIO SIK YCHO, TaK i MHCbMOBO. AJle, HE3BaXa-
FOYH Ha BCl TO3UTHBHI MOMEHTH JAaHOI METOIMUKH, BOHA
BUSIBIJIACH HEJIOCTATHHO MPOTPECHBHOI0 3 HU3KOIO
KPUTHYHHX 3ayBa)kKeHb, CEPE/l IKHX: TACHUBHICTD YUHIB,
BIZICYTHICTB iHILIaTHBH 3 OOKY BUMTEs, ClTa0KUI B3a-
€MO3B’SI30K MiX y4aCHHKaMH HaBYAJIBHOTO IPOLECY,
HEJIOOIIHKa KOTHITHBHUX IPOIIECIiB HABYAHHS Ta POJIi
IIMCbMOBOI MOBHU.

3pemToro, ayoiosizyanvhuli Memoo 3’ IBISEThCS B
50 pokax XX cTOMITTS, 1 3aI10YaTKOBaHU#, 10 peyi, [le-
TtapoM ['ro0epiHofO 3 iHCTHTYTY (OHETHKH 3arpedchb-
Koro yHiBepcutety, [lonpom PiBeHKOM 3 BHIIOT KON
Cent-Kiry, a 3 1960 poxy — KOJIEKTHBOM BHKIIAJIaviB
mig xepiBHUITBOM Peiimonnma Penapa 3 mep»xaBHOTO
yHiBepcutety Micta Mo (bensrist). B ocHOBI 1aHOTO
MeTony nepedyBae po3MOBHA MOBa, JIe JiaJlor CIIYr'ye
MOCTIHHHUM 3B’13KOM Mi>K KOHTEKCTOM Ta BUPA30M Y Ti-
CHOMY 3B’sI3Ky 31 300pakeHHsM. [lepmmmu mporpa-
MaMH 3a JJaHOK MeTOauKor0 Oynu: “Voix et images de
France” (T'osnocu Ta 300paxenns ®paniii), “Bonjour
Line” (do6poro amsi, Jlino) ta 6araro inmmux [2, €. 28].
Y¢i UKIM ypoKiB MaroTh 100pe chopMyIpOBaHy METY,
PO3IIOYMHAIOTHCS 3 3aPEECTPOBAHOTO AIAJIOTY, SIKUH Cy-
MPOBOJDKYETHCS HiapiTbMOM i3 BKJIFOUCHHSM HOBHX,
SK Ha TOW 9ac, eIIEMEHTIB 3aHATTS: POHETHKA, MOP(O-
JIOTisl Ta CHHTaKCHC. 3aCBOEHHS IPaMaTHYHOTO MaTepi-
ary 3/1IHCHIOETHCS 32 THM CaMHMM HPHHIIUIIOM Y TIOE]I-
HaHi 3 300paXCHHSM Ta JIiaJIoroM, 1€ JiaJoriyHa CUTY-
allis MPOMOHYETHCS IHAYKTHBHUM CIIOCOOOM Y JpyTiii
MOJIOBHHI 3aHATTS 1 I YCHE MOBJICHHS NIepeBaXkae Hajl
nucbMoM. Bukiaiay kepye HaB4alnbHUM IIPOLIECOM, HE
00MEXYIOUN aKTUBHOCTI YUHsI, SIKMi IOBUHEH BUKOHY-
BaTH IMOCTABJICHI Nepe/l HUM 3aBJIaHHs, IOCTIHHO CITy-
XaTH, MOBTOPIOBATH, PO3YMiTH, 3ariaM’ITOBYBAaTH i Bi-
JIBHO BiJITaK pO3MOBIISITH iIHO3EMHOIO MOBOK. BiH ciiji-
Kye 3a pa00poro iHTOHamiero Ta ii puTMOM, 3a
NPaBIJILHOI BUMOBOIO, KOPEKTHHM BXKHUBAHHSIM TI'pa-
MaTUKH, JONOMarae 3pO3yMITH 3MICT INPOYUTAHOTO,
BUKOPUCTOBYIOUM aHiMamiiHi Mmartepiamu. Ilomymsp-
HICTB [[bOT'0 METO/IY HOSICHIOETHCS THM, 1110 aBTEHTHYHI
MaTepiai iMITYIOTh YMOBH PEaJbHOTO MOBHOTO cepe-
JIOBHIIIA HOCIiB MOBH, CIIPHUSAIOTH PO3BUTKY MOTHBAIIii
Ta iHTEpeciB y4HIB.

BuBYeHHSs IHO3EMHHX MOB Y CYy4aCHOMY CYyCILIb-
CTBI CTa€ HEBiJ €MHOIO CKJIAIOBOIO MpodeciitHOl mi-
roToBKH (axiBLiB Halpi3HOMaHITHIIIOro npodino, e
OCOOJIMBHIA aKIIEHT POOUTHCS HA HOBUX TCHICHIIAX Y
BizboOpi MeroniB, crnocoOiB, mpuiiomMiB Ta GopM HaB-
yanHs. [locTiliHe 3pocTaHHs BUMOT SIKOCTI OCBITH Ta
MiATOTOBKU BUCOKOKBaTi(piKOBaHUX (PaxiBIB y Meau-

YHi# ranysi, 0epydu 10 yBaru CTpiMKe 30iIbIIeHHS Ha-
YKOBO-TEXHIUHO1 iH(opMaIlii, BUMarae Bili HayKOBO-
MIEIaroTivHOTO CKJIaKly ByKOBHHCBKOTO I€p:KaBHOTO
MEIWYHOTO YHIBEpCHUTETY i, 30KpeMa, Bil KOJCKTHBY
kadenapu iHO3eMHUX MOB HOBHX MiJIXOMIB Ta METOIHK
BUBYCHHS 1HO3EMHHX MOB 32 NpPOQECIHHUM CIpAMY-
BaHHSM 13 BUKOPUCTAHHSAM JUCTaHIIIHUX TEXHOJIOTIH
HaByaHHs. Taky MOXXJIMBICTh Ha/la€ HaM JIOKaJbHA Te-
JIEKOMYHIKaliifHa Mepeka Ta 3MOra 3alpoBaPKeHHS B
HaIIOMY HaBYaJbHOMY 3aKJaJi CUCTEMH YIIPaBJIiHHSI
HaBYanbHUME pecypcamu Moodle (€-ocsita) — Momy-
JpHE 00’ €KTHO-Opi€HTOBaHE AMHAMIYHE HaBYaJBHE Ce-
penosuie.

Tepwmin “Distance Education” 6ys 3amosmdeHmii i3
aHTIIChKOI MOBH, a caMa METOJIMKA BHKIIAJaHHSI — 3
OCBITHIX IIpOTrpaM TaKuWX MPOBITHUX KpaiH CBITY, SIK
BenukoOputanis, Kanama, ®paniis Ta, 30KpeMa
CUIA, ne nucraHuiiiHe HABYaHHS € Ty MOMYJISPHUM.

[TOHATTS AMCTAHITIHHOT OCBITH OXOIUTIOE Pi3HI MO-
JIeai, METOIM i TEXHOJOrIi HaBUaHHS, 32 SKUX BHKJIA-
Jlad 1 CTYJCHT MPOCTOPOBO PO3JUICHI, aje TPU bOMY
MDK HUMH BiJJOYyBa€ThCS CIIKYBaHHS B PexuMi ON-
line.

MO>KIIMBOCTI CHOTOJEHHS TakKi, 110 0araTto HeoO-
ximHO1 iHQOpMAaIil MOXXHA 3HAHTH B Mepexi [HTepHer,
TOMY CIIii BU3HATH, L0 BHKJIaJa4 nepecrae OyTH A
CTyZICHTa €IMHNM JDKEPEIIOM OTPUMAaHHS 3HaHb, a Me-
TOJIM aKTHBHOTO ITi3HAHHS Ta AUCTAHII{HOTO HABYaHHS
3pOCTAIOTh.

I3 BUKOpUCTaHHSAM JIUCTAHLIHHUX TEXHOJIOTIH y
HaBYAJILHOMY HpOLECi MOCTYNOBO BiJ0yBaTUMYTHCS
3MIHMA B TaKHUX HEBIJ'€MHHUX €JIEMEHTaX TPaAUI[iiHOT
CHCTEMH OCBITH, sIK 3aMiHa JIOLIKH Ta KPEWIH Ha elleK-
TPOHHY IOIIKY W KOMIT'FOTEPHI HaBYaJIbHI CHCTEMH,
KHIDKKOBO1 Oi0JIIOTeKH — Ha EeJNEKTPOHHY, 3BUYANHOI
ayIuTopii — Ha MYJIETUMEIIIHY.

Buxonsam 3 aHamizy Lijoi HU3KH ITyONiKamiid,
MIPUCBSYCHUX 3MilIaHii (riopunHiit) popmi HaBYaHHS,
TOOTO iHTErpamii OYHNUX i AUCTAHIIHHUX POPM, BBaKa-
€MO Ti HaflO1IBII TEPCIIEKTUBHOK MOJICILIIO [T METH-
yanx BH3. BoHa € 1inkomM npuiHATHOIO [UIs HAIIOl Ka-
(benpy iHO3eMHUX MOB, 30KpeMa JIjIsi BUBUCHHS CTY/ie-
HTaMHU-MEIUKaMU 1HO3eMHHX MOB 3a mpodeciiiHum
CIPSIMYBaHHSM, BUKOPUCTOBYIOYH KYPCH JWCTaHIIiM-
HOT'O HaBYaHHS ISl OTJIMOJICHHS paHille OTPUMaHUX
HUMH 3HaHb y IIKOJI, & TAKOX JJIsI KOHCYJIBTALlil, MO-
JKIIMBOCTEH OTpHMaHHS IOAAaTKOBOI iH(opmarii i Ha-
BITh JIJI1 CAMOOIIHKH HAOYTHX 3HAHb.

[pu migroToBIi i MpOBENCHHI 3aHATH Y CHUCTEMI
Moodle BukiIaga4 BUKOPUCTOBYE HAOIp EIEMEHTIB KY-
pCy, J0 SIKOrO BXOASATH: TUNAKTHYHUN MaTepiai, rpa-
MAaTUYHHHA, TOJaTKOBUH, ayaio-Bijie0, TECTOBUI caMo-
KOHTpOJIb Ta iH. [lepen BUKIamadeM CTOITh 3aBAaHHS,
abu ¢opMy HaBYAaHHA BiAMOBimamu MeTi ¥ HiTSIM 3a-
HSTb, MOEAHYIOYM TAKUM YMHOM CIIOJYYEHHS PI3HHX
€JIEMEHTIB KypCy Ta OpraHi30BYIOUH BHBYCHHS I0J(a-
HOTO MaTepiaiy.

CTBOpEHHsI HaBYaJIbHO-1H(OPMAIIIHHOTO MopTaITy
Jla€ MO>KJIMBICTH CTyJEHTaM 3[iMCHIOBATH CaMOHAaB-
YaHHsI, HE3aJIEXKHO BiJl MicLsl IXHBOTO 3HAXOKCHHS, Y
Oynb-sIKMi 3pyYHHH JUIA HUX 4ac, a MPUHIUI HOTo yc-
BIZIOMJICHHS 03HaYa€ OCMUCIICHHS CTY/ICHTOM IIpOLIECy
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CaMOCTIiHOT poOOTH Ta BIIACHUX il 100 ii opraHiza-
mii.

OTxe, ONHUM i3 BaXIMBHX 3aBJaHb Cy4YacHOI
OCBITH € IITOTOBKA BUCOKOKBaTi(hiKOBaHMX (paxiBIIiB,
SK1 BOJIOIIIOTH iH(pOpMamiHHO-KOMYHIKAIlifHIMHA TeX-
HOJIOTISIMHM HaBYaHH 1 MOXKYTh CaMOCTiHO 3100yBaTH
3HaHHsA. CaMe TOMy, BUXOJS4U 3 BUMOT BosloHCHKOTO
npotecy, 30UIbIIyeThCS YacTKa CaMOCTIHHOI poOOTH
CTYJICHTIB y HaBYAJIBHHUX NpOTpaMax i3 yciX IUCIHII-
JiH. A SIKIIO X TOBOPUTH PO HAIIUX CTYAEHTIB, Maii-
OyTHIX JiKapiB, TO B HUX MOBHHHI OyTH c(opMOBaHi
HAaBUYKH [0 TOCTIHHOIO HAaBYaHHS, CaMOBJIOCKOHA-
JeHHS 4Yepe3 IMOCEPeIHULTBO IHUCTAHLIHHUX TEXHO-
JIOTiH.
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ARTIFICIAL INTELLIGENCE AND MEDIA LOGIC: FUTURE RECONFIGURATION OF
JOURNALISM

Abstract

In recent years, the rapid development of artificial intelligence technologies has reached a level at which it
has caused significant transformations not only in other fields but also in media and journalism. News production,
data collection, processing, and the analysis of audience behavior are increasingly carried out through automated
systems and algorithmic approaches. Many international media organizations have adopted these changes, not
only enhancing technical efficiency but also reshaping the professional and ethical foundations of journalism.

The main problem of this study is to determine how the transformation driven by artificial intelligence in
media and journalism affects media logic and journalistic practices in the contemporary era. In this context, both
the opportunities created by these technologies - such as accelerated content production and personalization of
information - and the associated risks, particularly misinformation, credibility issues, and ethical responsibility,
are examined.

The aim of the study is to comprehensively evaluate the impact of artificial intelligence on media and jour-
nalism, analyze the balance between its benefits and risks, and identify future development directions in this field.
In particular, it explores the changing role of journalism and how media systems adapt to algorithmic environ-

ments.

Methodologically, the study is based on a descriptive and analytical approach grounded in a review of exist-
ing literature. It evaluates the applications of artificial intelligence in the media sector and its impact on journal-

istic practice within a theoretical framework.

The findings indicate that although artificial intelligence tools make media production more efficient and
rapid, they also increase issues related to credibility and ethical risks in journalism. Therefore, a balanced, trans-
parent, and responsible approach that considers the human factor is considered essential in the use of these tech-

nologies.

Keywords: Artificial intelligence, Media logic, Journalism, Communication, Digital Media, Ethics, Disinfor-

mation

Introduction

In contemporary media theory, the principle of
“the medium is the message” is increasingly associated
with algorithmic logic [6, pp. 7-9; 1, pp. 1-3]. Infor-
mation is no longer shaped solely by the medium
through which it is delivered, but also by the ways al-
gorithmic systems select, rank, and interpret it. The
rapid development of artificial intelligence technolo-
gies, in particular, has made this transformation in me-
dia and journalism increasingly visible.

Whereas editorial decisions in traditional journal-
ism were primarily based on human judgment, these
processes are now increasingly supported by automated
systems and Al-based tools [7, pp. 3-4]. Consequently,
news production, fact-checking, data analysis, and even
the examination of audience behavior are carried out
through new technological mechanisms. This emerging
reality redefines the boundaries of the journalistic pro-
fession and reshapes the nature of collaboration be-
tween humans and machines. However, this process
does not always develop in a wholly positive direction.

The application of artificial intelligence in the me-
dia sector creates both new opportunities and signifi-
cant risks. On the one hand, accelerated content produc-
tion, personalized information, and advanced analytical
capabilities enhance the efficiency of journalistic activ-
ities. On the other hand, issues such as disinformation,

credibility concerns, algorithmic bias, ethical responsi-
bility, and cybersecurity continue to raise serious con-
cerns[10, pp. 5-6; 14, pp. 116-117].

In this regard, the future of journalism largely de-
pends on how the balance between human creativity
and algorithmic decision-making mechanisms will be
established. Ultimately, this study aims to analyze the
impact of artificial intelligence on media and journal-
ism, examining both the opportunities and risks it gen-
erates, as well as the adaptation of journalistic practices
to the emerging digital and algorithmic environment.

Artificial intelligence and transformation of
media logic in journalism

One of the most widely referenced approaches in
contemporary media studies for understanding the pro-
duction and dissemination of media content is the con-
cept of “Media Logic.” Formulated by David Altheide,
this concept emphasizes that media is not merely a
channel for transmitting information, but rather a sys-
tem that reconstructs and presents information accord-
ing to specific formatting rules [1, pp. 2-5]. In other
words, the central issue is not the event itself, but how
it is adapted into a media-compatible format. This per-
spective emerges at the intersection of institutional
structures of media organizations, technological capa-
bilities, audience relations, and economic motivations.



https://doi.org/10.5281/zenodo.21130080

118 PHILOLOGICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #17 (282), 2025

In a later development, a more dynamic extension
of this framework can be described as “Predictive Me-
dia Logic.” This approach does not only focus on the
management of existing information but also involves
anticipating user behavior and organizing content in ac-
cordance with those expectations. In other words, me-
dia systems are no longer purely reactive mechanisms;
they evolve into predictive structures that make antici-
patory decisions based on probabilistic models of audi-
ence behavior.

The integration of artificial intelligence into the in-
ternational journalism system has moved the processes
of information production, distribution, and consump-
tion into a new stage [11, pp. 4-6; 13]. As a result, the
media ecosystem is increasingly evolving toward a
more data-oriented, systematized, and algorithm-driven
form.

These technological changes are also reshaping
the traditional principles of journalism. In particular,
the role of systematized processes alongside human la-
bor in news production and dissemination is steadily in-
creasing. In current practice, many news agencies use
automated article generation systems in areas based on
structured data—such as finance, sports, and weather
forecasting. This approach not only increases opera-
tional efficiency but also significantly optimizes the
production process. For example, the artificial intelli-
gence system used in the “Express.de” newsroom—
Klara Inderach (KI)—demonstrates a distinct approach
to news production. This system is not merely a tech-
nical tool; within the newsroom, it is perceived as a
“digital colleague.” [13].

Nevertheless, the role of the human factor in jour-
nalism is not entirely eliminated. The produced materi-
als are reviewed by editors, sources are verified, and
compliance with ethical standards is ensured. This
model represents a balanced approach based on the
combined operation of artificial intelligence and human
oversight.

The role of artificial intelligence in journalism is
not limited to news production. It is also widely applied
in areas such as media monitoring, social media analy-
sis, and public opinion tracking. These technologies en-
able journalists to analyze global events more quickly
and follow developments more efficiently. In addition,
Al-based recommendation systems analyze user behav-
ior to generate personalized news feeds [8, pp. 88-95].
For example, during large-scale international events
such as the Formula 1 Azerbaijan Grand Prix, Al sys-
tems are used to analyze social media data and priori-
tize highly engaging content.

The automatic generation of news from structured
data through algorithms is particularly widely applied

in fields such as finance and sports. At the same time,
machine learning enables the analysis of audience be-
havior and the prediction of emerging trends. Examples
of NRS (news recommender systems) in this field in-
clude platforms such as Flipboard and SmartNews.
These systems select news according to users’ interests,
making information consumption more personalized
and algorithmically structured. Artificial intelligence
also strengthens interaction with audiences. Through
chatbots and interactive systems, real-time communi-
cation opportunities are expanding, creating a more dy-
namic relationship between media and users.

Despite all these developments, the application of
artificial intelligence in journalism also raises certain
ethical and practical challenges. These issues will be
addressed in greater depth in the next section.

Advantages and risks of artificial intelligence in
the media sector

A single fake video can seriously damage an in-
dividual’s reputation within a very short period of time.
Similarly, cyberattacks may completely disrupt news-
room operations. More broadly, Al-based systems can
also indirectly influence what large audiences see or do
not see.

Advantages of artificial intelligence in the media

One of the most visible advantages of Al in media
is the increased speed and efficiency of work processes.
Tasks such as drafting initial news texts, collecting
data, and transcribing interviews are increasingly per-
formed through automated systems. This significantly
reduces the workload of editorial teams, particularly in
terms of time management. Moreover, Al helps media
organizations better understand their audiences. By an-
alyzing user interests and behavior patterns, media in-
stitutions can tailor content in a more targeted and rel-
evant way. However, this may also lead, in some cases,
to an “over-personalization” effect [13]. Another im-
portant area is misinformation detection. Al systems
can identify suspicious news, manipulative content, or
artificially generated visuals more quickly and effi-
ciently, which is particularly important in social media
environments.

In addition, chatbot systems and other interactive
tools have transformed user engagement by enabling
media platforms not only to distribute information but
also to respond, guide, and explain content to users.
Overall, Al makes media production faster and more
data-driven, although it does not eliminate all underly-
ing challenges.
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Al and Media: Benefits and Risks (1-5 scale, illustrative)
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Al and Media Risk—Benefit Radar Model (1-5 scale, illustrative)
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Note: Scale — 1 = very low impact, 5 = very high impact.

Figure 1: The chart was prepared based on a synthesized analysis of the existing literature on the topic

Risks and challenges

One of the most frequently discussed issues is the
narrowing of the information environment. As algorith-
mic systems increasingly prioritize content based on
user preferences, exposure to diverse perspectives
tends to decrease, often without users consciously real-
izing it. Deepfake technologies represent another sig-
nificant risk, as they enable the creation of highly real-
istic but entirely fabricated audio and video content,
thereby undermining information credibility.

The use of large-scale personal data in Al systems
raises additional concerns regarding privacy and data
protection, particularly due to limited transparency in
data handling processes [10, pp. 3].

Furthermore, the delegation of decision-making to
algorithms can weaken human oversight and increase
dependence on automated systems. Finally, the lack of
full transparency in how these systems operate compli-
cates issues of accountability and explainability.

Deepfake technologies and cybersecurity

In academic discussions, this situation can be de-
scribed as a “Synthetic Trust Crisis,” where the bound-
ary between real and artificial content becomes increas-
ingly unclear, and public trust gradually weakens. The
main issue here is not just misinformation, but the
growing difficulty of distinguishing what is authentic.
There are already real examples showing how deepfake
technology is used in political communication. In the
United States, Al-generated videos have appeared in
political campaigns, sometimes presenting politicians
as saying things they never actually said. Even when
such content is later labeled as satire, its initial circula-
tion can still influence public opinion. This shows how
quickly synthetic media is becoming a normal part of
political messaging [9].

Media organizations are particularly vulnerable
because they sit at the center of information flows.
Journalists’ communication channels, unpublished re-
ports, and source data are often targeted in cyberat-
tacks. One of the most common threats is phishing.
These attacks often imitate trusted individuals such as
editors or colleagues. In more advanced cases like spear
phishing, attackers personalize messages based on a

journalist’s work and contacts, making them more con-
vincing. Protecting sources, using encrypted communi-
cation tools, and securely storing data are now standard
practices in journalism.

In Azerbaijan, steps have also been taken toward
strengthening digital rights and cybersecurity frame-
works. Laws on electronic signatures and digital docu-
ments, along with institutions such as CERT-AZ, re-
flect the gradual development of a structured cyberse-
curity environment [15].

Conclusion

Artificial intelligence accelerates content produc-
tion, enables personalization of information, and im-
proves the overall efficiency of media processes. At the
same time, it raises new questions regarding trust,
transparency, and ethical responsibility. In this context,
the most realistic approach is not to view artificial in-
telligence as a replacement for journalism, but rather as
a complementary system working alongside it. Human
journalists continue to play a crucial role in analytical
thinking, interpretation, and ethical decision-making,
while Al primarily provides technical and analytical
support. Future media systems are expected to evolve
toward more personalized, interactive, and real-time
structures [4, pp. 2-3]. As the analytical capabilities of
artificial intelligence continue to advance, the predic-
tion of user behavior and optimization of content will
become increasingly widespread.

In conclusion, the future media model is likely to
be shaped by a balanced integration of technological
capability and human creativity, ensuring both effi-
ciency and credibility within an evolving information
ecosystem.
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THE ROLE OF FOREIGN LANGUAGE COMPETENCE IN STRENGTHENING THE
INTERNATIONAL REPRESENTATION OF TURKIC YOUTH

Abstract:

In the twenty-first century, globalization, digital connectivity, and increasing intercultural interaction have
transformed foreign language competence into a strategic resource that extends beyond linguistic proficiency.
This study explores the interconnected roles of language acquisition, cultural diplomacy, global citizenship edu-
cation, academic mobility, and international youth representation, with particular attention to the experiences and
opportunities of Turkic youth in higher education. Drawing upon the principles of the Common European Frame-
work of Reference for Languages (CEFR), including mediation and plurilingual/pluricultural competence, as well
as contemporary approaches to global citizenship education, the research examines how foreign language learn-
ing contributes to intercultural understanding, international cooperation, and the development of soft power.Using
a qualitative and interdisciplinary approach based on academic literature, policy documents, and theoretical
frameworks, the study analyzes the impact of language and cultural diplomacy on international relations and
educational mobility. Particular emphasis is placed on the role of exchange programs, international conferences,
youth organizations, and volunteering initiatives in strengthening the global engagement of young people. The
findings suggest that foreign language competence enables individuals to participate more effectively in interna-
tional academic and professional environments, promotes cross-cultural communication, and supports the preser-
vation and representation of national and cultural identity in global contexts. Furthermore, language and cultural
diplomacy foster mutual trust, reduce cultural barriers, and enhance sustainable international partnerships
through people-centered engagement.The study also highlights the growing importance of multilingualism and
intercultural mediation in preparing students for global citizenship while maintaining cultural authenticity. Alt-
hough challenges such as linguistic inequality and cultural homogenization remain significant concerns, the inte-
gration of communication-oriented language education with international mobility opportunities can empower
young people to become active contributors to global dialogue. Foreign language competence plays a crucial role
in enhancing the international representation and engagement of Turkic youth within global platforms. Through
the support of higher education institutions, language education initiatives, and international cooperation mech-
anisms, young people gain greater access to intercultural dialogue, academic mobility, and professional opportu-
nities across borders. These competencies facilitate effective communication, foster mutual understanding among
diverse communities, and strengthen the capacity of Turkic youth to contribute to international discussions and
decision-making processes.

Keywords: Language Acquisition, Global Citizenship, Plurilingual and Pluricultural,soft power, academic
mobility, higher education, human interaction, exchange programs, multilingualism,cross-cultural communica-
tion,volunteering, Turkic youth.

Introduction:In  today's rapidly globalizing man capital development and cross-cultural collabora-
world, education and academic research has spread. As  tion.Within this framework,foreign language opens up
global educational opportunities expand, international = new opportunities for young generations. Foreign lan-
communication has become a driving force behind hu-  guage skills, especially English, are essential for stu-
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dents who want to study or work abroad.Nowdays, Tur-
kic young want to have a say in the world and gain a
place to study abroad.The main conditiong facing
them,to join prestigious student exchange programs
(for instance-erasmus)and participate in international
projects,they must know English. Developing linguistic
competence is therefore essential for Turkic youth to
overcome academic isolation, engage in cultural diplo-
macy, and actively contribute to the global knowledge
economy. At the same time, cultural diplomacy has
emerged as an important strategy for strengthening in-
ternational relationships and encouraging intercultural
dialogue. Unlike traditional diplomacy, which mainly
focuses on governmental interaction, cultural diplo-
macy emphasizes communication between societies
through art, literature, music, education, cinema, and
cultural exchange programs. These interactions help
nations build trust, reduce stereotypes, and foster mu-
tual respect in an increasingly interconnected world.In
recent decades, globalization and technological ad-
vancement have accelerated cultural interaction on an
unprecedented scale. Social media, international tour-
ism, and digital communication have made intercul-
tural communication more accessible than ever before.
Consequently, many countries invest heavily in cultural
institutions such as the British Council, Alliance Fran-
caise, and Confucius Institutes to promote their national
culture and strengthen diplomatic relationships interna-
tionally (Cull, 2008).The main purpose of this article is
to investigate the impact of foreign language skills on
the participation of young people from the Turkic world
in international platforms, educational programs, and
intercultural communication. The research will analyze
the advantages that language skills create in accessing
international opportunities and their role in presenting
national culture on a global level.According to Akba-
rova (2026), the rising influence of the Turkic world in
the global arena necessitates a comprehensive reassess-
ment of foreign language acquisition models within
these societies.

Material and methods:This study employs a
mixed-methods approach, combining theoretical analy-
sis with empirical research to examine the intersections
of foreign language competence, global citizenship, ac-
ademic mobility, and cultural diplomacy. While the
conceptual framework relies on the thematic synthesis
of international standards—primarily the Common Eu-
ropean Framework of Reference for Languages (CEFR,
2020) and Christiane Liitge’s (2015) formulations on
global citizenship .Since diplomacy is deeply con-
nected with communication, identity, and

intercultural interaction, a qualitative approach
provides a more comprehensive understanding

of how language and culture influence global co-
operation and political perception (Creswell,

2014). The research also uses descriptive methods
to outline the benefits and limitations of academic mo-
bility, drawing on literature about intercultural commu-
nication, multilingualism, and student experiences. It is
entirely theoretical, without surveys or experiments,
and focuses on conceptual relationships between lan-
guage skills and academic mobility. The empirical

phase of this research was conducted at Mingachevir
State University, specifically targeting undergraduate
students within the Department of Foreign Languages.
A total of 50 students participated in the study. Purpos-
ive sampling was utilized to select participants, ensur-
ing that the sample comprised language learners who
are directly impacted by modern pedagogical methods
and are potential candidates for international academic
mobility and exchange programs (e.g., the Orhun and
Erasmus+ Exchange Programs).This involves tran-
scribing, coding, and categorizing student commen-
taries to extract qualitative narratives regarding linguis-
tic barriers, cultural identity preservation, and curricu-
lum expectations. The synthesized empirical findings
will then be cross-referenced with the established theo-
retical frameworks to formulate concrete pedagogical
and institutional recommendations.

Discussion:Learning a foreign language is not just
knowing grammar. Because of this we must prepare
snergy between linguistic profciency and international
academic mobility. A robust theoretical foundation for
this relationship is provided by Egitim and Harumi
(2025) through their Four-Step Framework for Suc-
cess. The authors conceptualize global competence as a
dynamic blend of skills, values, and behaviors that em-
power learners to blow in interconnected, multicultural
environments. In additionally,Christiane Lutgen’s
“Global Citizenship in Foreign language educa-
tion:Concepts,Practices,Connections” brings a com-
pletely new perspective to foreign language educa-
tion.Christiane highlightes that learning a foreign lan-
guage is not just about improving linguistic skills.It is
also to form the consciousness of “Global Citizen-
ship”.According to Lutgen's concept,the relationships
between language education and global citizenship is
based on the following principles:

Critical Intercultural Awareness: Students learn
to approach other cultures critically and objectively
when studying them. This helps to break stereotypes
and look at global problems (ecology, human rights,
peace) from different perspectives.

Empathy and Dialogue: Foreign language edu-
cation stimulates individuals' ability to understand oth-
ers, respect differences, and establish dialogue. The stu-
dent realizes that he is part of a global world and begins
to feel like a "citizen of the world." Moreover,there are
two important concepts that | would like to touch on in
my research: Mediation and Plurilingual/Pluricultural
Competence.

1.Mediation is when an individual acts not only as
a language carrier, but also as a kind of "bridge" or "so-
cial mediator" between different languages and cul-
tures. This skill helps people with different cultural
backgrounds to reach a common denominator, elimi-
nate misunderstandings and build mutual empathy. In
other words, mediation is not just a mechanical transla-
tion, but the art of correctly transmitting meanings and
feelings between cultures.

2. Plurilingual and Pluricultural Competence

This competence means that a person does not
keep the languages he knows and the cultures he is fa-
miliar with as separate, isolated shelves in his mind. On
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the contrary, all this language and cultural knowledge
is combined into a single, living and dynamic system
within the individual. A person can use this rich internal
resource when necessary to communicate incredibly
flexibly, adaptively and effectively in a global environ-
ment.

This complex system of intercultural knowledge
finds its practical application most vividly within the
framework of international education and academic
mobility. Academic mobility refers to the temporary or
permanent movement of students, teachers, research-
ers, and educational staff between institutions and
countries for educational or scientific purposes. Aca-
demic mobility has become an essential component of
higher education policies worldwide because it pro-
motes educational cooperation, cultural exchange, and
scientific innovation.There are several forms of aca-
demic mobility. Student mobility includes participation
in exchange programs, international internships, short-
term training courses, and full-degree studies abroad.
Staff mobility involves teaching or conducting research
at foreign institutions. Virtual mobility has also
emerged in recent years through online educational
platforms and digital international collaboration.Pro-
grams such as Erasmus+, Fulbright, DAAD, and
Mevlana have significantly increased opportunities for
international education. These programs aim to
strengthen international cooperation and encourage in-
tercultural dialogue among students and academics
from different countries. Academic mobility contributes
to educational quality by exposing students to new
teaching methods, research traditions, and cultural per-
spectives. It also helps universities build international
reputations and improve scientific productivity. For-
eign language skills play a crucial role in determining
whether students can successfully participate in aca-
demic mobility programs. Language competence influ-
ences communication, academic performance, social
integration, and access to educational opportuni-
ties.Strong language skills allow students to participate
actively in classroom discussions and collaborative
projects. Effective communication also improves rela-
tionships with professors, supervisors, and classmates,
creating a more positive educational experience. Aca-
demic mobility provides numerous advantages for stu-
dents, universities, and societies. Students who study
abroad gain access to different educational systems,
teaching methods, and research facilities. Exposure to
diverse academic perspectives encourages critical
thinking and intellectual independence.International
experience also motivates students to improve prob-
lem-solving skills and adapt to new learning environ-
ments. Academic mobility therefore contributes signif-
icantly to educational quality and innovation. Living
abroad encourages independence, self-confidence, and
emotional maturity.Students learn how to adapt to un-
familiar environments, manage responsibilities, and
solve practical problems independently.Academic mo-
bility also broadens students’ worldviews by exposing
them to different cultures and social systems. Despite
the advantages of foreign language competence, many
students encounter difficulties related to language bar-

riers. Students often feel nervous when speaking a for-
eign language in academic environments. Fear of mak-
ing mistakes may reduce classroom participation and
social interaction.Language anxiety can negatively af-
fect confidence, academic performance, and emotional
well-being. Therefore, governments and educational
institutions must implement policies aimed at improv-
ing language education and ensuring equal opportuni-
ties.Modern educational systems should prioritize com-
municative language teaching methods, digital learning
technologies, and international collaboration programs.
Universities should also provide language support ser-
vices for international students in order to improve ac-
ademic success and social integration.Overall,
strengthening foreign language education is essential
for promoting academic mobility and preparing future
generations for participation in the global knowledge
economy.

The survey conducted at Mingachevir State Uni-
versity yields critical insights into how language com-
petence affects international youth representation:

Identity and Diplomacy:Participants strongly
agree that English proficiency is an essential tool for
global citizenship and international cooperation. Stu-
dents exhibit high confidence in expressing their na-
tional culture, history, and values in English , demand-
ing that language and cultural diplomacy principles
(soft power, breaking stereotypes) be integrated into the
curriculum.

Perceived Barriers: Despite their cultural readi-
ness, students identify key obstacles to academic mo-
bility: speech anxiety (Speaking barrier) , the high cost
of international certificates (IELTS/TOEFL) , lack of
information on scholarships , and difficulties in aca-
demic writing.

Digital Presentation:To project a unified Turkic
identity, students emphasize using digital platforms
(blogs, social media, YouTube) to share national reali-
ties in English , while suggesting that local research
themes at scientific conferences should be connected to
global issues.

Curriculum Reform:To better prepare youth for
global integration, participants propose shifting from
rigid grammar to communicative pedagogy (debates,
speaking clubs) , introducing academic English (essay
writing, conference simulations) , and actively integrat-
ing international professors and Al-based learning
tools. The empirical findings of our survey regarding
students' syntactic difficulties align with Akbarova’s
(2026) analysis. The structural divergence between the
agglutinative nature of Turkic languages (characterized
by Subject-Object-Verb word order) and the analyti-
cal/inflective structure of Indo-European languages
creates a significant cognitive barrier for language
learners (Akbarova, 2026).

Consequently,mastering a foreign language ele-
vates individual mobility into a powerful tool for
broader cultural diplomacy.This dynamic plays a piv-
otal role in shaing the international representation of
Turkic youth in the twenty-first century. In the twenty-
first century, the international representation of youth
has become a significant indicator of a nation’s intel-



124 PHILOLOGICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #17 (282), 2025

lectual, cultural, and social development. As globaliza-
tion continues to reshape political, economic, and edu-
cational landscapes, young people are increasingly ex-
pected to engage in international dialogue, contribute to
global initiatives, and represent their countries on vari-
ous international platforms. For the youth of the Turkic
world, foreign language competence serves as a key in-
strument that facilitates such participation and en-
hances their visibility in the global arena.One of the
most important channels of international representation
is participation in international conferences and fo-
rums. These events provide young people with oppor-
tunities to exchange ideas, discuss global challenges,
and establish professional networks with peers from di-
verse cultural backgrounds. Turkic youth who possess
strong foreign language skills are better equipped to
present their perspectives, share their cultural heritage,
and actively contribute to discussions on issues such as
sustainable development, innovation, education, and
intercultural cooperation. Through these experiences,
they not only gain valuable knowledge but also
strengthen the international image of their countries.
Volunteering programs also provide valuable opportu-
nities for international representation. Whether partici-
pating in environmental campaigns, humanitarian initi-
atives, cultural festivals, or educational projects, young
volunteers contribute positively to society while simul-
taneously promoting the values and traditions of their
countries. These experiences foster intercultural dia-
logue and demonstrate the willingness of Turkic youth
to contribute to global well-being. Effective communi-
cation skills, particularly in widely spoken international
languages, remain crucial for successful participation
in these activities.When young people effectively com-
municate theircultural heritage abroad,they actively
practice what modern theorists define as soft power.Re-
flecting this dynamic,the findings of this study high-
light that language and cultural diplomacy have be-
come essential instruments in shaping modern interna-
tional relations. In contrast to traditional diplomacy,
which relies mainly on political negotiations and eco-
nomic power, contemporary global interactions in-
creasingly depend on cultural influence and effective
communication between societies. This shift reflects
the growing importance of “soft power,” where attrac-
tion and persuasion play a greater role than coercion in
achieving international goals (Nye, 2004). One of the
key observations is that language functions not only as
a communication tool but also as a strategic asset in di-
plomacy. The dominance of widely spoken languages,
particularly English, has significantly influenced global
communication patterns, academic exchange, and in-
ternational cooperation. However, this dominance also
raises concerns about linguistic inequality and the grad-
ual decline of minority languages, which may lead to
cultural homogenization in some regions (Crystal,
2003). The study also shows that cultural diplomacy
plays a crucial role in building trust and reducing mis-
understandings between nations. Through cultural ex-
change programs, educational cooperation, and interna-
tional institutions such as the British Council, Alliance
Francaise, Goethe-Institut, and Confucius Institutes,
countries are able to present their cultural identity and

strengthen bilateral and multilateral relations. These in-
itiatives contribute to the development of long-term
diplomatic relationships based on mutual respect and
shared understanding (Cull, 2008). Moreover, globali-
zation and digital communication technologies have
significantly expanded the scope of cultural diplomacy.
Social media platforms, online education, and global
mobility have made intercultural interaction more fre-
quent and accessible than ever before. While this cre-
ates new opportunities for cultural exchange, it also in-
troduces challenges such as cultural misinterpretation,
misinformation, and the oversimplification of complex
cultural identities. Overall, the analysis demonstrates
that language and cultural diplomacy are not only sup-
portive tools of international relations but also funda-
mental elements that shape global cooperation, identity,
and mutual understanding in the twenty-first century.

Conclusion: All in all, improving the quality of
foreign language education in the Turkic world can
greatly contribute to young people benefiting more
from global opportunities, increasing their competitive-
ness in the international labor market, and expanding
inter-university exchange programs. For this, first of
all, a practical conversation-oriented teaching system
should be strengthened in schools and universities.
Language is not only a means of communication but
also a strategic tool that affects global perception and
intercultural understanding. The widespread use of
global languages, especially English, reflects the im-
portance of soft power, while also raising concerns
about the protection of linguistic diversity. Similarly,
cultural diplomacy helps countries build trust, reduce
stereotypes, and strengthen cooperation through educa-
tion, arts, and cultural exchange.In addition, it is im-
portant to involve teachers in international internship
programs and train them with modern teaching meth-
ods. In order to increase the motivation of young peo-
ple, international certificate programs should be sup-
ported, and cooperation with foreign universities
should be expanded.

At the same time, the use of digital platforms and
artificial intelligence-based educational resources
should be expanded. Online speaking clubs, joint Tur-
kic world student projects, and international seminars
can develop both the language skills and global outlook
of young people. These steps will help shape a stronger,
more competitive, and more internationally connected
young generation in the Turkic world.
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ARTIFICIAL INTELLIGENCE AND JOURNALISTIC ETHICS: NEW CHALLENGES FOR
EDUCATION

Abstract

This article examines the transformations occurring in the media environment against the backdrop of the
rapid development of artificial intelligence technologies and analyzes the impact of these changes on the principles
of journalistic ethics. The relevance of the topic is associated with digitalization, automated news production,
algorithmic content selection, and the integration of generative artificial intelligence tools into editorial processes.
Although artificial intelligence increases the speed and scale of information production, it also complicates issues
such as disinformation risks, authorship responsibility, transparency, source reliability, and ethical decision-mak-
ing. In this regard, the necessity of developing new professional and ethical competencies in journalism education
has emerged.

The purpose of the research is to identify the changing nature of the ethical responsibility of the journalism
profession in the age of artificial intelligence, to systematize new risks arising in media practice, and to substan-
tiate directions for renewing ethical approaches in journalism education. Analytical, comparative, and systematic
research methods were employed, while international media practices, academic sources, and modern journalism
education models were theoretically analyzed.

The findings of the study demonstrate that artificial intelligence does not alter the fundamental mission of
journalism — serving the public interest, seeking truth, and disseminating responsible information — but trans-
forms the journalist into a professional who manages technological tools and performs the function of an ethical
filter. It is determined that media literacy, algorithmic thinking, fact verification, data ethics, and the responsible
use of artificial intelligence tools emerge as key competencies in the training of future journalists. The prospects
of the research envisage future scientific studies related to updating journalism curricula, adapting ethical stand-

ards to the digital environment, and developing models of human-artificial intelligence collaboration.

Keywords: artificial intelligence, journalistic ethics, media education, digital journalism, Al ethics, infor-

mation responsibility.

Introduction

Digital transformation has fundamentally changed
the systems of information production, dissemination,
and consumption. The rapid development of internet
technologies, the widespread use of social media plat-
forms, and the formation of automated information sys-
tems have transformed the traditional model of media
activity. While information production in the classical
era of journalism was mainly based on editorial struc-
tures and human resources, today this process is closely
connected with technological platforms, databases, and
algorithmic management mechanisms.

In particular, the integration of artificial intelli-
gence technologies into the media sector redefines the
technical, professional, and ethical boundaries of jour-
nalistic activity. Artificial intelligence is no longer
merely an auxiliary technological tool but has become
an active participant in information production. Con-
temporary journalism is characterized not only as an ac-
tivity based on human creativity, but also as a hybrid
communication model grounded in cooperation be-
tween humans and algorithms.

This transformation directly affects the goals of
journalism education. Since traditional teaching ap-
proaches no longer fully correspond to new media real-
ities, the modernization of educational programs and

the integration of technological and ethical competen-
cies have become necessary.

The application of artificial intelligence technolo-
gies in the media industry can be observed in several
major directions. First of all, the automation of news
production processes attracts considerable attention.
Algorithms are capable of automatically generating
news texts based on financial reports, sports statistics,
weather forecasts, and operational data. This provides
editorial offices with significant advantages in terms of
efficiency and resource savings.

At the same time, the analysis of Big Data creates
new opportunities for understanding audience behav-
ior. Artificial intelligence systems analyze users’ inter-
ests, information consumption habits, and social media
activity in order to provide personalized content. As a
result, media organizations gain opportunities to de-
velop audience-oriented strategies.

Acrtificial intelligence also plays an important role
in the creation of multimedia content. Automatic video
editing, voice synthesis, visual content generation, and
data visualization reduce the technical burden on jour-
nalists. However, this process simultaneously causes
editorial decisions to become increasingly influenced
by algorithms.
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Since algorithmic prioritization mechanisms pos-
sess the power to shape the information agenda, issues
of editorial independence and responsibility become
even more actual. The core ethical principles of jour-
nalism — accuracy, objectivity, balance, responsibility,
and transparency — require new interpretations in the
era of artificial intelligence.

Previously, the verification of information sources
and the preparation of materials were entirely under the
control of journalists. Today, algorithmic systems di-
rectly influence the selection and presentation of infor-
mation.

This situation transforms the role of the journalist
into not only an information producer but also a profes-
sional who supervises technological processes and per-
forms the function of an ethical filter. Journalists must
evaluate the accuracy of Al-generated content, the reli-
ability of sources, and potential risks of manipulation.
The principle of transparency also acquires a new
meaning.

Audiences should be informed whether content
has been created by a human or generated through al-
gorithmic systems. Therefore, algorithmic transparency
and explainable Al have become important components
of ethical standards in media organizations. Parallel to
the rapid development of artificial intelligence technol-
ogies, new ethical risks have emerged within the media
environment.

One of the most serious problems is the spread of
deepfake technologies. Artificially generated video and
audio materials may be used to manipulate public opin-
ion, influence political processes, and disseminate dis-
information. The automation of disinformation produc-
tion also poses a significant threat.

Since generative artificial intelligence systems can
produce large volumes of text, images, and videos
within a short period of time, the spread of false infor-
mation accelerates. This increases the importance of
fact-checking institutions and professional journalism.
Another major issue concerns copyright and intellec-
tual property. Questions regarding who owns Al-
generated content, the legal status of data used for ma-
chine training, and the protection of creative labor con-
tinue to be debated internationally. Data security and
the protection of personal information are also becom-
ing increasingly important within the context of media
ethics. During the analysis of audience data, preserving
the principle of privacy creates substantial responsibil-
ities for journalists and media organizations.

The current transformation necessitates the re-
newal of journalism education in terms of both struc-
ture and content. Modern journalists must not only pos-
sess writing and reporting skills, but also understand
digital technologies, algorithmic systems, and infor-
mation flow analysis. In this regard, the integration of
the following directions into journalism curricula is
considered essential:

e Al literacy and algorithmic thinking,

e digital ethical decision-making,

e fact-checking and methods of combating disin-
formation,

e data journalism and data analysis,

e information security and media law.

The role of educators within the teaching process
is also transforming. Teachers are no longer merely
transmitters of knowledge, but facilitators who develop
students’ critical thinking, ethical responsibility, and
analytical abilities. Practical projects, laboratory-based
learning, and educational models integrated with media
technologies are becoming major tools in preparing the
new generation of journalists.

The journalist of the future will emerge as a pro-
fessional who combines technological skills with hu-
manistic values. Artificial intelligence does not replace
journalists; rather, it expands their sphere of responsi-
bility. In this context, the rapid development of Al tech-
nologies makes it necessary to modernize the structure
and content of journalism education in Azerbaijan. In
order to prepare globally competitive media profession-
als, higher education institutions should become not
only centers of theoretical instruction but also hubs of
innovation and media technologies.

For Azerbaijan, the following priority directions
may be identified:

1.Curriculum Transformation

The integration of new disciplines into journalism
programs is essential:

o Artificial Intelligence and Journalism

o Algorithmic Media Ethics

e Data Journalism

e Digital Security and Information Literacy

e Disinformation and Fact-Checking Methodol-
ogy

2. Al Ethics and Media Responsibility

The application of Al technologies requires not
only technical preparation but also ethical training.
Universities should systematically develop students’
knowledge concerning:

e algorithmic bias,

e data privacy,

o deepfake and manipulation risks.

3. University—Media Industry Cooperation

For practice-oriented education, the following ini-
tiatives should be developed jointly with editorial or-
ganizations:

e digital newsroom models,

® startup journalism projects,

estudent media platforms. Such cooperation
serves as a bridge between academic knowledge and
real media practice.

4. Establishment of Fact-Checking Laborato-
ries

Within the environment of disinformation, fact-
checking centers should become an integral part of
journalism education. Such laboratories enhance stu-
dents’ practical skills in:

® open-source investigations,

e information verification,

e Al-assisted analytical tools.

5. Formation of a National

Media Model While adopting global standards,
journalism education in Azerbaijan should also develop
a local model that preserves national media culture, lan-
guage policy, and social values. This approach ensures
a balance between technological modernization and
cultural identity.
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Conclusion In conclusion, the integration of artifi-
cial intelligence technologies into journalism changes
the essence of media activity and forms a new stage of
professional ethics. Although Al increases the speed
and scale of news production, the fundamental mission
of journalism is the search for truth, the protection of
public interest, and the development of democratic
communication environments — remains unchanged.

In this context, the primary goal of journalism ed-
ucation should be to prepare journalists who are capa-
ble not only of using technology but also of managing
it ethically. The education system must establish a bal-
ance between technical competence, ethical responsi-
bility, and humanistic thinking. The future media envi-
ronment will be built not upon confrontation between
humans and artificial intelligence, but upon their coop-
eration. This cooperation will benefit society only if
journalism preserves its humanistic essence while re-
sponsibly applying technological innovations.
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Abstract

The article examines the spread of anglicisms in modern media language within the context of globalization
and artificial intelligence. The study analyzes the increasing use of English-origin words in Azerbaijani and Span-
ish as a result of the transformation of English into an international means of communication, the development of
digital technologies, and the expansion of social media. The use of anglicisms in technology, media, economics,
sports, and everyday communication is comparatively investigated. At the same time, the impact of artificial intel-
ligence on journalism and digital media, particularly the influence of automated text production on stylistic diver-
sity and lexical development, is evaluated. Comparative-descriptive and analytical methods were applied during
the research. The results demonstrate that globalization and digital communication accelerate the spread of Eng-
lish-origin words, while artificial intelligence technologies further intensify this process. The article also discusses
the positive and negative effects of anglicisms on language development and emphasizes the importance of pre-

serving national languages in the future.

Keywords: anglicisms, globalization, artificial intelligence, media language, digital communication, neolo-
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INTRODUCTION

In the modern era, English plays an important role
as an international language of communication in tech-
nology, science, economics, media, and many other
fields. Due to the expansion of globalization, the spread
of Anglo-Saxon culture, and especially the cultural in-
fluence of the United States, English-origin words have
increased in the languages of countries around the
world.

One of the main reasons for this situation is the
international prestige of the English language. The
global dominance of English is related not only to the
number of speakers but also to the political and eco-
nomic power of the United States and Great Britain. In
many cases, even when equivalent terms exist in Span-
ish, people still prefer to use English terms. In linguis-
tics, this phenomenon is explained by the concept of
“barbarism.”

The borrowing of lexical units from foreign lan-
guages is a natural phenomenon for different lexical
systems and is associated with several extralinguistic
factors. Language has never been a closed system, and
its development cannot occur in isolation from external
influences. In this regard, foreign language elements
regularly penetrate the lexical systems of all languages.
Most neologisms of recent years are anglicisms, that is,
words of English origin.

The use of English-origin words has also become
widespread in Azerbaijan. It should be remembered
that until recently, Azerbaijani society used more words
borrowed from Russian. The main reason for this was
Azerbaijan’s status as a post-Soviet country. Today,
however, the younger generation increasingly prefers
anglicisms because English has become a global lan-
guage. In mass media and social media, people no
longer translate many English words into their native
language, and thus these words become international-
ized. In the media, several terms, organization names,

newspapers, magazines, and television channel names
are sometimes written in English and sometimes in
Azerbaijani.

Since the beginning of the twentieth century, with
the development of Azerbaijan’s oil industry, the pro-
cess of introducing English-origin words into Azerbai-
jani accelerated. English words in Azerbaijani are re-
lated to economics, politics, science, culture, and
sports. English borrowings entered Azerbaijani during
two periods:

1. the pre-independence period

2. the post-independence period.

In the post-independence period, anglicisms began
to be used more frequently. As English gradually be-
came a dominant language in modern technology, these
terms entered Azerbaijani unchanged. It is an undenia-
ble fact that today English functions as an international
language. Modern technological devices, information
technologies, their invention, and their export to the
world market are largely associated with English-
speaking countries. Whenever an object or technology
is invented in a particular country, its name usually re-
mains in the language of that nation. Recently, exam-
ples of English-origin information technology terms
used in Azerbaijani include monitor, computer, Win-
dows, driver, processor, Word, Photoshop, WhatsApp,
e-mail, Instagram, and others. [1, p.79]

Neologisms are new words and expressions, and
they are divided into two groups: primary and condi-
tional neologisms. Primary neologisms are completely
new words that usually emerge as a result of develop-
ments in technology, science, and modern life. Words
such as “selfie,” “blogger,” and “online” are examples
of this type. Conditional neologisms, on the other hand,
emerge when existing words acquire new meanings.
For example, the word “mouse” was previously used
only to denote an animal, but today it is also used for a
computer device. Such neologisms demonstrate that
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language develops and adapts to the changing needs of In the postcolonial period, the official status of
society. English cannot be explained solely by practical needs;
Examples of primary neologisms: social and linguistic hierarchies also play an important
o selfie role. In many cases, local languages are reduced to eve-
e blogger ryday communication, while English dominates pres-
e smartphone tigious and official domains. Phillipson describes this
e podcast phenomenon as “linguistic imperialism,” arguing that
e drone the perception of English as a superior and necessary
e influencer language weakens local languages and pushes cultural
o startup identity into the bac_kground. [2, p.2_] _
e Ccryptocurrency _The technological transformations accompanying
e chathot the digital era have further strengthened English as the
. . hegemonic language of global communication. With
e electric vehicle

Examples of conditional neologisms:
mouse

window

network

cloud

platform

channel

Primary neologisms are entirely new words,
whereas conditional neologisms involve the use of ex-
isting words in new meanings.

English-origin words are also frequently encoun-
tered in advertisements. For example, Bakcell “started”
a new campaign using the word “start.” Although the
word “start” does not originally exist in Azerbaijani,
even children already know that it means “to begin.”

Anglicisms found in Azerbaijani can be classified
according to different fields:

1. Scientific and technical fields: smartphone,
printer, scanner, server, program, file, platform, pod-
cast, online, cybersecurity, startup.

2. Political, social, and economic vocabulary:
manager, marketing, business, sponsor, rating, invest-
ment, lobby, summit, parliament, monitoring, coali-
tion.

3. Sports terminology: corner, offside, finish,
penalty, out, etc.

In news reports, we frequently hear the phrase
“terror act,” whereas previously “terror incident” was
more common. The English word “act” means “inci-
dent,” but it has remained unchanged in the language.

To understand the global spread of English, it is
enough to look at its historical roots, especially the role
of the British Empire in spreading the language across
various regions. Historically, England introduced Eng-
lish as a language of education and official communi-
cation in parts of Africa, Asia, the Caribbean, and
Southeast Asia. Within the colonial system, English
was taught to local populations mainly through mis-
sionary schools, administrative institutions, and legal
structures. Over time, the language became associated
with the elite and became the main tool of state admin-
istration. Even after many former colonies gained inde-
pendence, English retained its important role in inter-
national relations and economic development.

This can be compared to the prestige once associ-
ated with speaking Russian in Azerbaijan. However,
because English is more global, it is now considered
more prestigious than Russian in Azerbaijani society.

the emergence of the internet and later the development
of artificial intelligence, English became firmly estab-
lished as the primary language of digital infrastructure.
Most online content is created and shared in English.
This can clearly be observed on global platforms such
as Instagram, X, Facebook, and YouTube.

Although many countries attempt to prevent the
increase of anglicisms, English remains the dominant
language of professional and technical communication
in fields such as programming, digital marketing, and
user interface design. This situation also creates im-
portant epistemological consequences. In other words,
the dominance of English influences how people access
information and which forms of knowledge are consid-
ered more authoritative.

Currently, Baku is hosting the global conference
WUF13 — World Urban Forum (17-22 May 2026). In
both the media and public discourse, the abbreviation
“WUF13” is used directly instead of an Azerbaijani
equivalent, once again demonstrating the global domi-
nance of English.

The dominance of English is directly proportional
to the increasing use of artificial intelligence in recent
years. Al technologies have become widely used in
journalism as well. In order to attract larger audiences,
many media organizations have begun integrating arti-
ficial intelligence systems into their activities. Pro-
grams such as ChatGPT and Midjourney are widely
used for preparing news reports and analyzing infor-
mation. For example, The Guardian announced that it
plans to use artificial intelligence to assist journalists in
processing large databases and generating new ideas.

In modern media, artificial intelligence is mainly
applied in the following areas:

e automatic news production,

e data processing and analysis,

e personalized audience communication.

One of the technologies widely used in journalism
is NLP (Natural Language Processing). Through this
technology, computers analyze texts, generate news re-
ports, examine social media data, and identify fake
news.

The use of artificial intelligence in the press cre-
ates several important advantages. One of the most sig-
nificant is the faster preparation and dissemination of
news. This is especially important for delivering cur-
rent events quickly. At the same time, the automation
of technical and routine tasks in newsrooms reduces
journalists’ workload and allows them to focus more on
research and analytical writing. Furthermore, artificial
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intelligence can process large volumes of data in a short
period of time, making it easier to identify statistical in-
dicators and trends. Faster translation processes are also
among the major advantages, since news can be trans-
lated into different languages more easily and reach
wider audiences. Personalized news feeds tailored to
users’ interests also increase accessibility and reader
satisfaction.

Despite these advantages, artificial intelligence
also creates challenges such as the spread of misinfor-
mation, reduced transparency, and copyright-related
problems. For this reason, the European Parliament has
implemented legal measures to regulate generative Al
systems. Disinformation is sometimes spread deliber-
ately, posing serious threats to public trust and demo-
cratic discourse. The uncontrolled distribution of infor-
mation through various platforms and its rapid spread
have intensified these risks.

The growing proportion of texts in newspapers,
news portals, and social media generated by artificial
intelligence raises important concerns about the future
of language and deeply worries linguists. This issue
concerns not only journalism but also the broader abil-
ity of language to interpret the world and participate in
public discussion. For example, students who rely en-
tirely on Al for homework may fail to develop imagi-
nation and creativity. The same concern can be applied
to media professionals.

Historically, the press has been one of the primary
spaces where public language is formed. Media outlets
not only communicate events but also contribute to the
creation of new words and expressions. In this sense,
the press has traditionally stimulated language develop-
ment. However, when a large portion of writing is del-
egated to automated systems, this role may weaken. Al
models generate texts mainly based on statistical prob-
abilities derived from existing language patterns. As a
result, commonly used expressions are repeated, and
writing styles become increasingly standardized. Re-
petitive text production leads to what is known as
“model collapse,” which threatens the developmental
role of journalism. As artificial texts multiply on the in-
ternet, the diversity of authentic human language de-
creases, and future Al systems learn from more limited
linguistic material. As diversity declines, stereotypes
and biases become stronger. Sentence structures are re-
peated, styles become simplified, and forms of expres-
sion become standardized. Considering that journalism
not only transmits information but also acts as a bridge
between different fields of society, this negative trend
should concern everyone.

Negative effects of excessive use of artificial in-
telligence in the media:

1. Standardization of style
Texts become similar to each other, reducing expres-
sive richness and creativity in language.

2. Risk of misinformation
Artificial intelligence may sometimes generate incor-
rect or inaccurate information.

3. Weakening of the journalist’s role
The automation of some texts affects the work of pro-
fessional journalists.

4. Strengthening of biases
Stereotypes in training data may be reproduced and
further reinforced by the system.
5. Trust issues
Readers may find it difficult to distinguish whether a
news article is written by a human or by artificial in-
telligence.
The impact of artificial intelligence in the media
has also led to an increase in anglicisms. Previously,
these words were written in italics or with apostrophes,
but now these practices are disappearing, and they are
increasingly used as regular lexical units. This further
shows that anglicisms are integrating into our native
language. In social media and the digital environment,
anglicisms can be classified as follows:
1. Social media and communication
e Email
Post
Followers
Hashtag
Messaging
Video call
e Social network
2. Online services and platforms
Website
Online platform
App
Browser
Search engine

. Work and service sector
Meeting
Call center
Community manager
Newsletter

. Technical and digital concepts
Link
Password
Login
Logout
File sharing
Cloud storage

. Media and content
Streaming
Influencer marketing
Viral content
User-generated content
Meme culture
Storytelling
Bullying
Video editing
Online broadcasting

® 6 o o o o [ o o o o (Ve o o o o

[8)]

Anglicisms can also be frequently observed in
Spanish media. Considering that Spanish is the native
language of about 550 million people and is widely spo-
ken across the Americas, it is still significantly influ-
enced by English. English-origin words are widely used
in modern Spanish across various fields, sometimes
without any changes, and sometimes in adapted or hy-
brid forms. These words are especially common in me-
dia, technology, fashion, economics, and social net-
works.
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For example, in social media and digital commu-
nication, the concept of “blog” refers to a webpage
where authors regularly publish their thoughts.
“Hashtag” is used to mark topics on social networks,
while “fan” can mean both a supporter and a technical
device (fan). In sports and entertainment, words such as
“zapping” and “star” are often used without modifica-
tion. “Zapping” refers to quickly switching between TV
channels, while “star” is used both for famous people
and in various hybrid or incorrect forms, creating a
wide lexical field. In fashion and marketing, words
such as “fashion,” “marketing,” and “prime” are used
in mixed forms with local language elements, such as
“fashionista,” “requetefashion,” or “primers hidra-
tante.” This shows both adapted and fully English
forms existing in parallel. In technology and business,
words such as “app,” “smartphone,” “link,” “business,”
“stock,” and “overbooking” are widely used. Some of
these are adapted in Spanish (e.g., “catering” —
“caterin,” “overbooking” — “sobrerreserva”), while
many remain unchanged. Hybrid forms also appear, es-
pecially with words like “link” and “stock.” In media
and digital culture, words such as “podcast,” “film,”
“hit,” and “catering” are used in both adapted and orig-
inal forms.

Overall, these examples show that modern lan-
guage environments are constantly changing, and Eng-
lish-origin words are either directly borrowed, adapted,
or used in hybrid forms to create new expressions. This
process reflects language development, but it also cre-
ates differences between normative rules and actual us-
age.

Methodology

The results of the study show that anglicisms are
widely used in modern Spanish digital media, espe-
cially in technology and sports fields. The use of these
words is closely related to the principle of linguistic
economy and global communication trends. For exam-
ple, words such as “corner,” “coach,” “fan,” “score,”
and “play-off” have become common units of usage in
Spanish and are mostly not translated. Previously, these
words were marked in italics, but today they are gener-
ally accepted in everyday usage.

Conclusion

Overall, the research shows that anglicisms domi-
nate particularly in sports and technology topics in
Spanish digital media. Artificial intelligence also indi-
rectly influences this process by transforming journal-
istic practice and accelerating digital communication,
which may further increase the spread of anglicisms in
the future. [3, p.230]
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