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ARCHITECTURE OF A WEB-BASED SYSTEM FOR THE
ANALYSIS OF TACTICAL PATTERNS AND THE AUTOMATED
DETECTION OF ANOMALOUS DEVIATIONS IN CHESS GAMES

Abstract

The article discusses approaches to building a distributed web-based
information system for the intelligent analysis of sports data that combines tactical
pattern categorization and anomalous play detection within a single software
solution. The aim of the study is to design a conceptual microservice architecture,
develop the mathematical framework, and implement a scalable web application
capable of automating the full cycle of processing, retrospective analysis, and
statistical evaluation of digital chess records in PGN format.

The methodological foundation consists of software engineering patterns,
distributed systems theory, and mathematical statistics, in particular the
calculation of average centipawn loss, the Z-score statistical deviation index based
on the three-sigma rule, and the match rate metric relative to top chess engine
evaluation lines.

A modular approach to design was used: the user management business logic,
the analytical core, relational data storage, and inter-service communication
mechanisms were separated. As a result of the research, a system topology was
proposed that ensures the integrated execution of two key tasks-formalizing an
individual playing style and ensuring academic or sporting integrity against
computer assistance (cheating). The paper describes the core relational system

entities, the mechanism for asynchronous non-blocking request dispatching via

5



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 6.

HTTP protocol, and the approach to service deployment, in which the base API is
implemented in C# (.NET Core), and the resource-intensive analytical processing
module is implemented as a separate service on FastAPI (Python) interacting with
the Stockfish engine via the UCI protocol.

The practical significance of the results lies in the ability to use the proposed
solution by chess referees, coaches, and analysts for monitoring fair play,
conducting deep performance evaluation, and automated generation of analytics
reports without the need for local infrastructure deployment. The developed
system can serve as a foundation for further improvement through the integration
of time-series analysis for time management, adaptation of models to shortened
time controls (blitz and bullet), and the implementation of deep learning methods
for advanced tactical style clustering.

Keywords: distributed systems, microservice architecture, chess analytics,

centipawn loss, Z-score, FastAPI, .NET Core, anti-cheating.

Introduction. The rapid digitalisation of the sports industry and the
integration of cutting-edge information technologies into traditional analytical
processes have significantly transformed the methodology of training and
performance evaluation in modern competitive chess. Thanks to the emergence
and scaling of global gaming platforms (such as Chess.com, Lichess, etc.), chess is
increasingly evolving towards Big Data, where millions of games are generated
daily in digital formats. This vast array of information contains unique hidden
regularities, behavioural markers and strategic patterns, the expert analysis of
which is practically impossible to carry out manually due to limited human
resources and the highly time-consuming nature of the process.

In this context, there is an urgent scientific and practical need to create
automated intelligent systems capable of performing comprehensive retrospective

and real-time analysis of digital records of chess games. The importance of this
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task stems from two key aspects. On the one hand, there is a need to formalise and
categorise a chess player’s individual playing style (identifying favourite tactical
manoeuvres, opening repertoire, typical mistakes and areas of risk), which forms
the fundamental basis for constructing an effective training process. On the other
hand, the issue of ensuring academic and sporting integrity in the context of
remote competitions has become critically important. The availability of extremely
powerful local and cloud-based chess engines has led to an unprecedented
proliferation of computer assistance (the unauthorised use of third-party software
during a game — so-called cheating).

Solving this problem requires combining modern software engineering
methods, distributed systems theory, statistical analysis and machine learning
within a single architectural solution. The creation of a scalable web-based
platform that allows referees, coaches and analysts to seamlessly upload large
volumes of match data, automatically calculate metrics of deviations from the
initial lines of computer analysis, and classify playing patterns is an important
scientific and technical challenge. It directly influences the development of sports
analytics, the cybersecurity of gaming platforms, and the methodology of data
mining.

Analysis of recent research and publications. The issue of data mining in
sports disciplines, particularly in chess, has been the focus of many researchers in
the field of applied computer science and artificial intelligence over the past
decade. General approaches to constructing evaluation functions and search
algorithms in the game are laid out in the fundamental works of the developers of
classical chess engines, which are based on alpha -beta pruning, as well as in
modern research into deep neural network architectures such as NNUE
(Efficiently Updatable Neural Networks) and reinforcement learning algorithms,

implemented in projects such as AlphaZero and Leela Chess Zero [1-3].
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Kenneth W. Regan has made a significant contribution to the mathematical
modelling of a chess player’s behaviour and the identification of deviations from
natural human play [4, 5]. His mathematical models of game thinking are based on
the analysis of probability distributions of human move selection depending on the
complexity of the position and the engine’s evaluation, which allows statistical
deviations and suspicion indices to be calculated using probability theory and the
Chi-square goodness-of-fit test. Scientific journals and works of industry experts
have also extensively covered the use of classical machine learning methods, in
particular support vector machines, random forests and logistic regression, for
classifying playing styles based on features such as average game duration,
frequency of tactical combinations and patterns of piece manoeuvring [6, 7].

However, despite the availability of powerful mathematical tools and local
analysis scripts, the engineering and technological aspects of creating open,
integrated systems have not been sufficiently covered in the literature. Most
existing solutions fall into two distinct categories:

1. closed commercial anti-cheat systems of major gaming platforms (e.g.,
Chess.com algorithms), whose internal architecture, data models and metrics are
trade secrets and inaccessible to external researchers or local federations;

2. local academic scripts (most often written in Python), which effectively
solve narrow tasks of analysing individual PGN files, but have low scalability, do
not support multi-user data processing and require a high level of user expertise to
configure the infrastructure (engines, databases, etc.).

The previously unresolved aspects of the overall problem lie in the absence
of flexible architectural solutions that combine the analytical potential of chess
microservices and classical machine learning models with reliable enterprise-grade

backend platforms within a single web-oriented solution. This article is dedicated
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to addressing this technological gap by designing and justifying the architecture of
a distributed web system that separates the resource-intensive computations of
chess analysis from the business logic and provides the end user (referee or coach)
with a convenient toolkit without the need for local deployment of heavy software.

Aim of the article (statement of the problem). The aim of this study is to
design a conceptual microservice architecture, develop the mathematical
framework, and implement a scalable web-based information system that
automates the full cycle of processing, retrospective analysis, and categorisation of
digital records of chess games in PGN format.

To achieve this objective, the following tasks must be addressed:

1. propose and justify the topology of a distributed web system that separates
the business logic of user management and report storage from the resource-
intensive computations of chess analysis;

2. develop a relational data model and database schema that ensures the
storage of structured information about the course of games, accuracy metrics and
detected anomalies;

3. formalise the mathematical framework for evaluating game metrics (in
particular, average centipawn loss and the Z-score statistical deviation) to
construct an algorithm for the initial detection of anomalous play;

4. demonstrate the software implementation of the core analytical
microservice based on the Python programming language, utilising specialised
chess libraries and an interface for interacting with chess engines via FastAPI.

Main part. The development of high-load information systems for the
intelligent analysis of sports data requires the use of architectural patterns that
ensure high scalability, fault tolerance and the ability to flexibly allocate

computational resources. The process of processing and analysing chess games
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using modern engines (such as Stockfish) is characterised by high utilisation of the
central processing unit (CPU) or graphics processing unit (GPU), as the search for
variations and the calculation of position evaluations for each move require a
significant number of computational operations per second.

With this in mind, a distributed microservice architecture for the system was
designed and implemented as part of this research. Conceptually, it consists of two
key isolated components:

1.  Core backend service implemented on the enterprise-grade .NET Core
platform (C# programming language). This microservice is responsible for user
authentication and authorisation, maintaining profiles of chess players, coaches
and arbiters, managing queues of requests for analysis, as well as storing final
reports and providing access to them via a RESTful API.

2. Analytics service implemented using the Python programming language
and the FastAPI web framework. Python was chosen due to the availability of a
well-developed ecosystem of libraries for working with chess data (python-chess)
and tools for machine learning and statistical analysis (scikit-learn, numpy). This
service runs in an isolated container, interacts directly with the compiled binary
files of the Stockfish engine via the UCI (universal chess interface) and performs
complex mathematical calculations on demand.

Interaction between microservices is organised using an asynchronous HTTP
protocol (or message queues), which prevents the main user interface from being
blocked during lengthy game calculations. A conceptual diagram of service

interaction and load distribution is shown in Fig. 1.
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Figure 1 — Conceptual architecture of a distributed system

An important stage in system design is the development of a relational data
model, which must ensure the efficient storage of structured information and rapid
retrieval for the creation of analytical dashboards. Based on an analysis of the
subject area, a database schema was developed (Fig. 2), which contains the
following key entities:

— user — stores account details (ID, password hash, role: referee, coach,
player, email);

— chess player — an entity representing the profile of a specific player whose
games are to be monitored (surname, current Elo rating, national federation);

— chess game describes the general metadata of the uploaded game (date,
tournament, result, player’s piece colour, link to the PGN file);

— game move — a weak entity associated with a specific game. It stores the
move number, notation in SAN format, timestamp (number of seconds spent per
move), and the engine’s position evaluation before and after the move;

— the analytical report links the user who made the request to the game being

analysed. It contains the resulting integrated metrics: average centipawn loss
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(ACPL), Z-score, identified stylistic patterns (e.g., a tendency towards tactical

complications) and the system’s final verdict on the presence of anomalies.
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Figure 2 — ER diagram

For the mathematical formalism of evaluating the quality of moves and
identifying potentially anomalous deviations in a chess player’s actions,
Centipawn Loss (CPL) [8] was chosen as the base metric. A centipawn is one-
hundredth of a pawn and serves as the standard unit of measurement for advantage
in modern chess engines.

Let a game consist of a sequence of moves by player T = {t;,t,, ..., tn},
where n is the total number of moves made by the player under study. For each
move t; the chess engine calculates, at a given fixed search depth (e.g., depth =
20), a vector of evaluations for the best possible continuations in the position.

Let E,,qx (i) denote the engine’s evaluation of the absolutely best (optimal)
move in the position prior to move tj, and E (i) denote the engine’s evaluation

of the move t; actually made by the player. Then the loss of centipawns on the i-th

12



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 6.

move (ACPL;) is defined as the difference between the mathematically optimal
value and the value of the actual move:
ACPL; = Emqx (1) — Eqee (i) (1)

By definition, if a player makes the best move from the engine’s perspective
(the first line), then ACPL; = 0. In the event of a mistake or the selection of a
weaker continuation, the value ACPL; > 0.

To obtain an overall assessment of the entire batch, the average centipawn
loss (ACPL) is calculated using the following formula:

ACPL =% " ACPL; )

A low ACPL value (0-15 centipawns) indicates exceptionally high playing
accuracy, which is unusual for human-level chess players (particularly in complex
tactical positions) and is typically only seen in supercomputers.

However, relying solely on the average value is insufficient, as even a
beginner can achieve a zero centipawn loss in simple ‘forced’ positions or
endgames with few pieces. Therefore, to identify artificial interference, the system
calculates a standardised deviation score (Z-score) for each game relative to the
player’s historical profile.

Suppose that, for a particular chess player, based on their previous M fair
games, the mathematical expectation (historical mean) of centipawn loss, p, and

the standard deviation, o, are known; the latter is calculated using the formula:

1 2
o= \/Ezyzl(ACPLj — ) (3)
The statistical anomaly index (Z-score) for the new batch analysed, denoted

by ACPLnew, is then calculated as:

ACPLpew—H

. 4)

In accordance with the principles of mathematical statistics and the law of the

7 =

normal (Gaussian) distribution:
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- If |Z|<2, the game falls within the natural variance of the player’s ability;

- If =3 < Z < —2, a significant and suspicious improvement in the accuracy
of the game is observed.

- If Z<-3, the accuracy of the game exceeds three standard deviations (the
three-sigma rule), which, with a probability of P>99.7%, indicates the presence of
external computer assistance (an anomaly), as a human is physically incapable of
consistently demonstrating such performance.

In addition, the analytical microservice calculates the Match Rate (MR),
which reflects the percentage of a player’s moves that fully match the first or

second lines of the Stockfish engine in critical (unforced) positions:

MR = Xmateh 5 1009 (5)

Neritical

where Kmatch is the number of moves made by the computer’s first lines, and
Neritical 1S the number of moves in positions where the player had a choice between
several alternative options with different ratings. The combination of the ACPL,
Z-score and MR metrics provides a reliable mathematical basis for decision-
making by the system’s anti-cheating module.

To ensure compliance with enterprise development standards, high
modularity and maximum isolation of computational threads, the core of the
analytical microservice has been broken down into two logical service
components. The first component is responsible for parsing, validating and
processing incoming native data in PGN format_[9], whilst the second component
encapsulates the asynchronous logic for interacting with the chess engine via the
UCI transport protocol and the calculation of differential metrics.

Below is the software implementation of the first module (written in Python
with chess library [10]), which performs the import, stream-based parsing of the
move tree, and the transformation of the text array of information into a structured
game state object.

class ChessDataParser:

14
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@staticmethod
def parse_pgn_stream(pgn_data: str) -> chess.pgn.Game:
If not pgn_data or not pgn_data.strip():
raise ValueError("The input PGN stream must not be empty")
pgn_io = i0.StringlO(pgn_data)
game = chess.pgn.read_game(pgn_io)
if game is None:
raise ValueError("Parsing failed: the PGN structure is corrupted or
invalid™)
return game

The ChessDataParser class described here implements the object factory
pattern, transforming raw text into a main-line move tree. The next component,
which is the most critical in terms of CPU utilisation, is the computational service
that directly manages the Stockfish chess engine subprocess and implements
mathematical algorithms for evaluating positions.

To ensure the scalability of computational processes and the implementation
of the Separation of Concerns pattern, the architecture of the ChessAnalysisEngine
analytical component is based on the principle of hierarchical decomposition. The
top level of abstraction is responsible for initialising the interaction session with
the chess engine via the UCI transport protocol, iterative management of input
data streams, and the final statistical aggregation of calculated metrics. The
software implementation of the base control interface class, which handles query
dispatching and the lifecycle management of system resources, is shown in the
listing below (written in Python).

class ChessAnalysisEngine:

def __init__ (self, engine_path: str, default_depth: int = 20):
self.engine_path = engine_path
self.default_depth = default_depth

15
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async def compute _game metrics(self, game: chess.pgn.Game,
custom_depth: Optional[int] = None) -> dict:
depth = custom_depth or self.default_depth
transport, engine = await chess.engine.popen_uci(self.engine_path)
board = game.board()
total cpl: float = 0.0
moves_count: int=0
match_count: int =0
try:
for move in game.mainline_moves():
cpl, is_match = await self._evaluate_single_move(engine, board,
move, depth)
if cpl is None:
continue
total_cpl += cpl
moves_count += 1
if is_match:
match_count +=1
finally: await engine.quit()
acpl = round(total_cpl / moves_count, 2) if moves_count > 0 else 0.0
match_rate = round((match_count / moves count) * 100, 2) if
moves_count > 0 else 0.0
return {"acpl": acpl, "match_rate": match_rate, "evaluated moves":
moves_count}
To achieve high cohesion and isolate the computational context, the logic for
the atomic evaluation of each game state transition has been encapsulated within a
protected asynchronous method. This low-level service component interacts with

an instance of the UCI process, performs a double scan of the position tree (before
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and after a player’s move is recorded) and calculates differential deviations in
centipawns. The source code for the secure method of evaluating individual game
situations and detecting the first computer line is presented below.
async def _evaluate single move(self, engine: chess.engine.UciProcess,

board: chess.Board, move: chess.Move, depth: int) -> Tuple[Optional[float],
bool]:

analysis_before = await engine.analyse(board,
chess.engine.Limit(depth=depth))

score_before = analysis_before["score"].white() if board.turn ==
chess.WHITE else analysis_before["score"].black()

if score_before.is_mate():

board.push(move)
return None, False

best_eval = score_before.score(default=0)

top_engine_move = analysis_before["pv"][0] if "pv" in analysis_before
else None

Is_match = (move == top_engine_move)

board.push(move)

analysis_after = await engine.analyse(board,
chess.engine.Limit(depth=depth))

score_after = analysis_after["score"].black() if board.turn ==
chess.WHITE else analysis_after["score"].white()

actual_eval = -score_after.score(default=0)

cpl = max(0.0, float(best_eval - actual_eval))

return cpl, is_match

To ensure the integrity of a distributed information system, it’s critical to

design a robust protocol for inter-service communication. As the FastAPI-based

analytics microservice is stateless and focuses exclusively on mathematical
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calculations, the coordination of the request lifecycle is handled by the main
backend service ((NET Core).

Interaction between the application gateway, the PostgreSQL relational
database, and the compute nodes is implemented using an asynchronous
HttpClient within the REST architectural style. Upon receipt of a new request
from the user (a .pgn file), the business logic service performs initial string
sanitisation, registers the transaction in the database with a ‘Processing’ status, and
forwards the deserialised JSON payload to the secure endpoint of the analytics
module. The asynchronous non-blocking waiting mode allows the web server to
process other client connections in parallel, minimising infrastructure downtime.

To confirm the functionality and validate the mathematical models of the
designed architecture, comprehensive system testing was carried out using real
sets of game data. The test sample consisted of groups of chess players of varying
skill levels (from amateurs to grandmasters), as well as move sequences generated
by commercial chess programs.

It has been established that, when analysing games played by players in the
mass ranks (Elo rating 1200-1600), the ACPL varies between 45 and 80 units,
whilst the MR doesn’t exceed 35-42%. For qualified masters and grandmasters
(rating >2500 Elo) in complex strategic games, the ACPL metric drops to between
18 and 30 centipawns, whilst the MR rises to 55-68%.

Figure 3 shows a graph of the distribution of differential accuracy indicators,
generated by the information system’s analytical microservice based on the results
of a comparative analysis of a test sample of games. The visualisation illustrates
the mathematical and stylistic difference between natural human play (with its

inherent error dispersion) and artificially simulated computer intervention.
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Figure 3 — Graph showing the distribution of centipawn losses across
different categories of players

Graphical analysis confirms that the anomalous profile of computer hints is
devoid of any signs of human factors (fatigue, emotional pressure,
miscalculations). This visualised gap in the values provides empirical confirmation
of the effectiveness of the system’s mathematical software.

When simulating artificial intervention (or cheating), where a third-party
engine with a search depth of depth=20 was used to select moves, the developed
microservice recorded a drop in the ACPL metric to an anomalous level of 2.4-6.1
centipawns, and the match rate with Stockfish’s first line reached 92.5%. The
standardised deviation index, calculated based on the player’s historical profile,
was Z=-3.84, which, in accordance with the three-sigma rule, allowed the system
to automatically generate an analytical report with a verdict on the presence of a
critical anomaly and a high probability of the use of computer hints.

Conclusions from this study and prospects for further research in this area.
Within the scope of this study, a pressing scientific and practical challenge has
been successfully addressed: the design and justification of a conceptual

architecture for a distributed, web-based information system for the automated
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analysis of tactical patterns and the detection of anomalous deviations in chess
games.

The main scientific and practical results of the work:

1. A distributed system topology has been proposed with a clear separation of
the business logic for managing user accounts and analytical reports (implemented
on the enterprise-grade .NET Core platform) from a resource-intensive analytical
microservice based on Python and FastAPIl. This approach has ensured high
scalability, fault tolerance and isolation of the computationally intensive chess
analysis threads.

2. A relational data model has been developed that optimises the storage of
structured information on the course of games, move-by-move position
evaluations and integral anomaly indices, ensuring rapid report generation for the
end user.

3. A mathematical framework has been formalised, based on the detection of
the centipede loss differential, average centipede loss and the statistical deviation
coefficient Z-score, using the player’s historical profile. Experimental testing
confirmed the model’s ability to identify anomalous play with high accuracy
(P>99.7%), indicating the use of third-party software.

4. A professional software implementation of an asynchronous analytical
microservice core with strict data typing and guaranteed lifecycle control of the
Stockfish chess engine processes has been demonstrated, which prevents RAM
leaks on the server infrastructure.

Prospects for further research in this area are aimed at expanding the
system’s analytical capabilities. A critically important direction is the integration
of time-series analysis modules to evaluate a player’s time management (the ratio
of time spent on a move to the complexity of the current position on the board).
There’re also plans to adapt mathematical models to the specifics of shortened

time controls (blitz and bullet), where the variance of human errors is significantly
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higher, and to introduce deep machine learning methods for a more detailed

clustering of individual tactical styles among chess players.
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DESIGN OF TETYANA POKOTYLO’S AUTHORIAL DOLLS IN
THE CONTEXT OF CONTEMPORARY DECORATIVE ART

Abstract

The article examines the design of authorial dolls created by Tetiana
Pokotylo in the context of contemporary decorative art, focusing on the
transformation of traditional Ukrainian folk toys into modern artistic objects. The
relevance of the study is the growing need to preserve national cultural identity
under the conditions of globalization, which often imposes standardized models of
mass culture and leads to the gradual loss of ethnic authenticity. In this regard,
traditional forms of folk art, particularly the motanka doll, are considered as
important carriers of cultural memory, symbolic meanings, and intergenerational
continuity.

The research analyzes the evolution of the traditional motanka doll into an
authorial artistic form that integrates archaic symbolic structures with
contemporary design approaches. It is emphasized that the modern authorial doll is
no longer merely a decorative object but becomes a complex semiotic system
capable of expressing deep social, cultural, and philosophical ideas. Special

attention is paid to the preservation of traditional techniques, such as the knot-
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based construction method and the use of natural materials, which ensure
continuity with historical prototypes while allowing for innovative interpretations.

The creative work of Tetiana Pokotylo is presented as a vivid example of
the synthesis of tradition and innovation in ethnodesign. Her artistic practice
demonstrates a gradual evolution from experimental forms to conceptually rich
compositions that reflect both personal and collective experiences. The use of
authentic embroidery, natural textiles, and symbolic elements contributes to the
revitalization of cultural heritage and enhances the artistic value of each piece. The
authorial dolls created by Pokotylo often embody patriotic, philosophical, and
social themes, responding to contemporary challenges and serving as visual
narratives of modern Ukrainian reality.

Particular attention is given to the symbolic and communicative functions of
the dolls, which are expressed through encoded visual elements, inscriptions, and
compositional solutions. The integration of traditional motifs with modern artistic
language allows these works to function as tools of cultural reflection, identity
formation, and emotional expression. The study highlights various thematic
groups within the artist’s collection, including ritual, everyday, patriotic, and
literary compositions, each contributing to a broader understanding of the role of
decorative art in contemporary society.

The findings confirm that the authorial motanka doll represents a complex
socio-cultural phenomenon that combines aesthetic, symbolic, and educational
functions. The reinterpretation of traditional forms within modern design practices
not only preserves cultural heritage but also ensures its in current socio-cultural
contexts. Thus, the work of Tetiana Pokotylo demonstrates the potential of
ethnodesign as an effective means of maintaining cultural continuity, fostering
national identity, and creating meaningful artistic expressions in the modern

world.
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contemporary decorative art.

Problem statement

The Ukrainian folk toy is an original and valuable phenomenon of national
culture, reflecting the characteristics of a particular historical era, social
environment, worldview, and folk traditions. It accumulates the spiritual
experience of generations and preserves information about the lifestyle, beliefs,
labor practices, and aesthetic perceptions of its creators. Depending on their
functional purpose and regional characteristics, folk toys acquired various
symbolic and semantic features.

Combining cognitive, educational, communicative, aesthetic, and playful
functions, the folk toy serves as an important means of child development and
education. Through play, a child naturally explores the surrounding world,
develops imagination, emotional sensitivity, thinking, and creative abilities. Play
activity is based on intrinsic motivation and voluntariness; therefore, it generates
positive emotions and contributes to the harmonious development of the
individual.

The folk toy represents a distinctive form of artistic and creative activity
with deep historical roots and an important place in Ukrainian cultural heritage.
The oldest examples of toys discovered on the territory of Ukraine, including clay
figurines of humans, animals, and birds found by archaeologists, date back to the
Trypillian culture period. In ancient times, such objects performed not only playful
functions but also ritual and ceremonial ones. Folk tradition preserved various
types of children’s toys and objects used for play, education, and ritual practices.
In the cultural consciousness, the toy was perceived not merely as an object of

entertainment, but as an artistic image and symbolic representation of the
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surrounding world. For this reason, the folk toy has become an important subject
of scholarly research in the fields of ethnography, art history, pedagogy, and
cultural studies [1].

The forms, motifs, and images of folk toys are largely derived from nature.
They are traditionally made from natural materials such as wood, straw, clay, and
fabric, and reproduce images of animals, birds, and human figures that have long
been closely connected with the everyday life of Ukrainians. The close
relationship between humans and the natural environment contributed to the
emergence of the folk toy as a mediator between nature and the child, helping
children perceive and understand the world through play and artistic imagery.
However, under contemporary conditions, traditional rural culture is gradually
losing its significance, and folk toys are disappearing along with it. They are
increasingly being replaced by technical and digital devices that lack distinct
national characteristics and are primarily oriented toward unified globalized
standards. This creates a risk of weakening ethnocultural identity and losing
traditional spiritual values.

The Ukrainian folk toy is distinguished by an exceptional richness of forms,
images, and artistic solutions. It encompasses a wide range of objects, from
archaic and simplified clay, straw, wooden, and cheese toys to sophisticated
author’s compositions created by professional artists and masters of decorative and
applied arts. The thematic and figurative diversity of folk toys is determined by the
worldview of their creators, the peculiarities of their creative thinking,
professional skills, and local artistic traditions. At the same time, folk toys reflect
the specificity of particular crafts, regional characteristics, historical conditions of
development, ritual traditions, and the availability of natural materials used in their
production.

One of the most common classifications divides folk toys into two main

groups: plastic artistic-aesthetic objects and mechanical toys. The first group
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includes dolls, figurines of birds and animals, as well as various forms of small-
scale sculpture, whereas the second comprises objects whose functionality is based
on movement or sound effects, such as bows, whistles, ratchets, rattles, spinning
tops, and similar items. Folk toys are also classified according to the material and
manufacturing technique. Wooden toys are traditionally widespread in the Yavoriv
region, clay toys are associated with pottery centers such as Kosiv, Opishnia,
Ichnia, and Vasylkiv, while straw and woven toys made from natural materials are
characteristic of Polissia and VVolyn. A special place belongs to cheese toys, which
are common in the villages of the Kosiv region. According to figurative and
functional features, folk toys are divided into anthropomorphic, zoomorphic, and
household-object toys, including miniature furniture, dishes, means of
transportation, and tools [5].

In the contemporary national and cultural space of Ukraine, despite the
rapid growth of scientific knowledge and the advancement of communication
technologies, a clear rupture in historical continuity can be observed, leading to
the gradual loss of ethnic identity and traditional value orientations. Globalization
processes increasingly impose unified standards of mass culture, standardizing
both material needs and the spiritual priorities of individuals. A way out of this
crisis is seen in the creative reinterpretation and practical implementation of the
fundamental values of traditional culture, which, in the Ukrainian context,
actualizes the aspiration to restore historical memory and ethnic self-awareness.
Scholarly research in the field of socio-cultural continuity confirms that tradition
Is the critically important condition capable of ensuring the stability and
harmonious development of society [4].

The growing relevance of traditional forms of folk art lies in their role as
carriers of profound cultural meanings and as means of transmitting ethnocultural
experience across generations. They perform not only aesthetic but also

worldview, symbolic, and educational functions, thereby contributing to the
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formation of an individual’s national identity. The comprehension and
interpretation of such forms within the contemporary artistic and educational space
open up opportunities for their adaptation to current socio-cultural conditions
without the loss of authenticity, ensuring an organic synthesis of tradition and
innovation.

In view of the above, the study of the authorial motanka doll acquires
particular significance as a tool for the actualization of cultural heritage and a
means of visualizing national meanings. The authorial motanka doll ceases to be
merely a decorative object, transforming into a complex semiotic system that
combines archaic meanings with contemporary artistic strategies.

Analysis of recent research and publications

The features, origins, and functional role of the folk toy have been the focus
of numerous domestic and foreign researchers. In particular, its diversity has been
explored in the works of such scholars as O. Vovchyk-Blakytna, S. Ladyuvir,
K. Mateiko, T. Pirozhenko, and others.

Various aspects of the folk toy have been comprehensively examined in the
studies of prominent Ukrainian art historians, including L. Herus, V. Danylenko,
N. Kachkovska, O. Naiden, and M. Stankevych. V. Danylenko emphasizes the
phenomenon of the authorial artistic doll as an intrinsically valuable work of art
within the cultural space of contemporary Ukraine. Particularly profound historical
and cultural insights into the image of the motanka doll are provided by the
research of the Ukrainian art historian, ethnologist, and cultural scholar O. Naiden,
who interprets it not merely as a toy or souvenir, but as a deeply symbolic image
reflecting the anthropological and regional characteristics of a specific locality [2].
These ideas are further developed in the scholarly research of N. Kachkovska,
which examines the design of both traditional toys and contemporary author’s

dolls within the context of modern artistic practices [6].

28



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 6.

In the studies of L. Demydchuk, N. Roman, I. Kozlova, and other scholars,
the evolution of the folk doll is traced in relation to its educational, cultural, and
aesthetic impact on the child’s personality. Particular attention is given to the
motanka doll as a means of fostering national consciousness, cultivating respect
for traditions, as well as developing fine motor skills, imagination, and figurative
thinking.

A separate research direction is represented by the works of A. Stakhurska-
Kozoriz, V. Stepanova, and Yu. Soloviova, in which the motanka doll is
interpreted as a tool of ethnotherapy, pedagogical practice, and the affirmation of
cultural identity. Such studies provide grounds for considering the contemporary
motanka as an effective means of national self-awareness and a spiritual link with
traditional cultural origins.

A significant place in contemporary academic and public discourse is
occupied by the issue of the artistic transformation of the motanka doll. In
particular, the artistic project «Portraits of Motankas» by artist M. Pitchuk
represents an organic synthesis of deep symbolic meanings with a contemporary
interpretation of the female image. This demonstrates a broader tendency toward
the preservation of traditional forms alongside the active introduction of new
stylistic solutions in color, materials, and decorative techniques. In design practice,
the motanka appears as an element of contemporary culture in the form of
accessories, souvenir products, and interior objects, notably in the works of O.
Tsyupa, L. Teslenko-Ponomarenko, and I. Verbytska. Their works demonstrate
that, while losing its original ritual function, the decorative doll retains its
ethnocultural identity and symbolic essence.

Purpose of the article

The purpose of the article is to analyze the transformation of the folk toy

into a contemporary author’s motanka doll and to examine the artistic and
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semantic features of ethnodesign based on the creative work of craftswoman
Tetiana Pokotylo.

Presentation of the main material of the study

As a type of decorative and applied art, the folk toy encompasses a wide
range of objects differing in form and meaning, made from natural,
environmentally friendly, and safe materials. These works combine artistic
expressiveness with practical function in a harmonious way. Their content is
conveyed through concise means, using a generalized and symbolic image that
achieves maximum expressiveness within a small form while maintaining
functional relevance. A particular value of the folk toy lies in the creative concept
itself, which represents both the process and the result of the master’s artistic
activity. The formation and development of artistic traditions of the folk toy were
influenced by natural and geographical conditions, the level of socio-economic
development, as well as contacts with other ethnographic groups and peoples.

Traditional ethnic toys were predominantly made from natural materials
available in a specific region, such as wood, clay, textiles, straw, wicker, and
wool. The choice of material was determined both by practical considerations and
by symbolic meanings, as each material was associated with particular natural
forces. The handcrafted work of the artisan gave each toy uniqueness and
irreproducibility.

Folk toys performed an important educational function, contributing to the
formation of moral values, diligence, and respect for traditions. Through play,
children assimilated social roles, behavioral norms, and concepts of good and evil.
Thus, the folk toy served as an effective means of folk pedagogy [3].

Folk toys, in particular motanka dolls, represent an essential component of
the traditional culture of a people and reflect its worldview, aesthetic perceptions,
and value system. They emerged in close connection with everyday life, beliefs,

and ritual practices, fulfilling not only recreational but also educational, protective,

30



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 6.

symbolic, and ceremonial functions. Through simple forms and generalized
images, folk toys conveyed ideas about the surrounding world and the place of
humans within it.

The traditional link between the folk toy and the contemporary author’s
motanka doll has a profound evolutionary character. Both artifacts are based on
the same knotting method and needle-free technique, where the principles of
wrapping fabric and securing it with thread remain an unchanged foundation. Even
in elaborately designed author’s works, the internal structure of the doll often
preserves archaic forms, such as the column-like or cross-shaped base, which were
characteristic of toys from earlier centuries.

The symbolic and semantic content also demonstrates a direct transmission
of ancient beliefs, as the author’s work inherits the protective function from the
folk model. The use of sacred signs, such as the solar cross on the face, transforms
the artifact into a medium for conveying ideas of protection and harmony.

Material affinity is reinforced through the shared use of natural textiles,
linen, jute, embroidery, and other traditional decorative techniques, which creates
a tangible connection between generations by preserving ancestral memory within
a contemporary object.

The transformation from a simple play form into an independent art object
marks a shift from collective experience to an individual author’s vision; however,
ethnic roots remain the primary identifier. The ability of the motanka to adapt to
contemporary realities through new and modernized imagery demonstrates that
this form of art is not a static museum artifact. Thus, the folk toy functions as a
primary foundation, while the author’s doll becomes its intellectual
reinterpretation, enabling tradition to remain a living language in a globalized
world.

The creative output of craftswoman Tetiana Pokotylo, artistic director of the

Yaniv Cultural Center and head of the children’s workshop «Creative Studio» of
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the Berezivka community in the Shostka District of Sumy Region, represents an
evolutionary trajectory from experimental forms to deeply meaningful examples
of contemporary ethnodesign. The initial stage of her artistic practice was
characterized by the use of jute and the transformation of mass-produced dolls
through thread wrapping, which brought these works closer to the concept of an
authorial interior doll. Subsequently, the priority direction of her work became the
revitalization of antique textiles; in particular, the incorporation of fragments of
authentic embroidery into doll decoration not only preserved unique ornamental
motifs but also endowed the works with significant historical and cultural value.
Such dolls as «Kniahynia» («Princess») and «Berehynia of the Family» («Female
protective spirit») are distinguished by their monumental scale, reaching up to 80
centimeters in height.

A special place in Pokotylo’s collection is occupied by conceptual,
patriotic-themed images that emerge as a direct reflection of contemporary
challenges. Among them is the multi-figure composition «Mother Ukraine» in
which the central maternal figure, embodying Ukraine, embraces 25 smaller dolls
representing the 24 regions of Ukraine and the Autonomous Republic of Crimea,
symbolizing the territorial and cultural integrity of the state. The philosophical line
of the patriotic doll continues in the composition «Unbreakable» which employs a
binary opposition technique. The figure is visually divided into two parts: one
embodies peacetime through symbols of tenderness and a dove held in the doll’s
hands, while the other represents the period of wartime resistance, conveying the
resilience of contemporary women and the use of healing herbs as protective
elements.

The symbolic and communicative function of the artist’s works is expressed
through techniques of encoding verbal meanings, particularly through the

embroidered appeal «Come back alive» which grants the doll «<Hope» the status of
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a contemporary protective talisman. This doll carries a unique personal narrative
and is intended to support a woman whose husband has been reported missing.

A separate group in the collection consists of female images, in particular
the doll «Defender» which, through the combination of a traditional structural base
with attributes of military equipment and contemporary weaponry, visualizes the
transformation of the Ukrainian woman’s image within the context of recent
historical realities. The tragedy of the present is reflected in the image «Angel of
Ukraine» with scorched wings, which protects a female refugee, becoming a
visual document of wartime experience.

Within the creative output of Tetiana Pokotylo, another distinct group is
formed by conceptual compositions, among which the image «Bride» stands out.
It is complemented by a traditional attribute — a dowry chest. An important artistic
feature of this work is the wax wreath, personally recreated by the author based on
an authentic wedding headdress from 1955, which emphasizes the continuity of
family traditions and the deep symbolic meaning of the wreath as a national
protective symbol and marker of cultural identity.

In addition to monumental forms, the collection also includes miniature doll
specimens, in particular the 5-centimeter doll «Kopiyechka» which serves as a
domestic talisman intended to attract financial prosperity and well-being.

The research interest is represented by a series of everyday and festive dolls,
in which archetypal roles and ritual traditions of Ukrainians are revealed through
artistic imagery. A separate cycle consists of ritual dolls dedicated to the Honey,
Poppy, and Apple Spas (Saviour) feasts. Their artistic specificity lies in the
combination of textiles with hand-painted acrylic decoration and small-scale
sculptural elements made of self-hardening clay, which detail the theme of each
feast through corresponding attributes such as honeycombs, bees, or symbolic

key-amulets.
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Regional identity and individualization are expressed in the works «My
Sumy Region» and a series of personalized angel dolls. These works actively
employ a stenographic embroidery technique, in which geographical names or
personal names are encoded into the fabric through geometric symbols,
transforming each doll into a personalized sacred object.

A humorous line is embodied in the image of the hostess doll «Mother-in-
law» and the doll «Sowing Maiden» which represents spring ritual traditions
through the symbolic act of sowing grain and conveys ideas of peace, agricultural
abundance, and social prosperity.

The expeditionary and ritual dimension in Tetiana Pokotylo’s artistic
practice is further expanded through the image «Traveler» which functions as a
companion for travelers. A distinctive feature of this work is the inclusion of a
map of the Berezivka community through which the doll has traveled, as well as a
detailed route placed in a small pouch. This transforms the traditional protective
doll into an interactive ethnographic and local-history object.

The theme of the sacred calendar is further complemented by multi-figure
compositions — Nativity scenes and vertep (Christmas puppet theatre) —
arrangementsmade of coarse burlap and jute, which emphasize the archaic
character and natural origin of the materials.

A fundamental aspect of the collection is the representation of motherhood
In various states: from the image «Expecting Mother» to the figure of a multi-child
mother-guardian. These dolls visualize the idea of unconditional protection and
care, functioning as keepers of family well-being. Male images are represented by
figures of Cossacks, in particular the Cossack Mamai. The conceptual basis of this
work draws on the graphics of H. Narbut, creating an artistic link with the local
history of the Hlukhiv region. The Cossack images are complemented by
traditional attributes such as the bandura and the pipe, symbolizing courage and

national resilience.
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Sensory interaction with the works is provided by the «Herbal Women» and
«Coffee Dolls». The former are filled with blends of mint, lavender, yarrow, and
immortelle, functioning as natural air fresheners, while the latter feature garments
tinted with coffee solution and are filled with ground coffee beans.

Seasonal cycles are reflected in the images «Spring Girl», «Bountiful
Autumn» and thematic dolls inspired by natural phenomena, such as «Field
Flower». A separate mystical group is formed by double-sided dolls («Day-
Night»), which, through their dual structure, regulate the symbolic order of
domestic space depending on the time of day.

An important place in the craftswoman’s authorial collection is occupied by
the literary and historical series, which recreates images of prominent figures,
writers, and characters of Ukrainian culture. This includes doll-images of Taras
Shevchenko and Lesia Ukrainka, as well as compositions based on their literary
works («Kateryna», «I Was Thirteen Years Old», «Forest Song (Mavka and
Lukash)»), and a commemorative doll dedicated to the ethnographer Pelahiia
Lytvynova-Bartosz. The collection is originally complemented by Easter-themed
images, where, alongside authentic embroidery, the technique of block printing is
used, demonstrating a synthesis of various textile decoration techniques.

Conclusions

Based on the conducted analysis, it can be stated that the author’s ethnostyle
doll is a complex sociocultural phenomenon that harmoniously combines archaic
folk traditions with contemporary artistic strategies. The contemporary author’s
doll continues to perform the function of an identifier of national culture,
employing methods of textual coding and the creation of conceptual patriotic
Images to convey profound social meanings. An analysis of the creative output of
craftsvoman Tetiana Pokotylo demonstrated a high level of artistic reflection,
where the revitalization of traditional embroidery and the introduction of

contemporary images of protectresses or angels transform the works into visual
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documents of the present era. Creative reinterpretation of tradition within the
framework of design serves as an effective means of overcoming identity crises
and preserving historical memory, which confirms the viability of folk heritage

under conditions of its continuous renewal.
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"KAHPOBI MEXAHI3MH HOPMAJII3ALII CYCHIJIBHUX
HAPATHUBIB Y PO3BAKAJIBHUX MEJIA: TOK-LIOY, PEAJITI-IIOY
TA IT'POBI ITPOT'PAMUA

GENRE MECHANISMS OF NORMALIZING SOCIAL NARRATIVES IN
ENTERTAINMENT MEDIA: TALK SHOWS, REALITY TV, AND GAME
SHOWS

Anomauis

Y craTTi AOCHIIKEHO, SK PO3BAXKAJIbHI TENEBI3iMHI Ta IHIDKATAIbHI
dopmaTtu B YKpaiHi He JUIIE BIAA3EPKATIOIOThH COIMIAIbHI YSIBICHHS, a i aKTUBHO
HOPMAJI3YIOTh iX Yepe3 >KaHpOB1 MpaBHIia, CIOKETHI PaMKH, KACTHHT, MOHTaX,
CHUCTEMY OIlIHIOBAaHHS, TyMOp, 3IpKOBY ydYacThb Ta pUTyald B3aeMOJli 3
aynutopiero. [locTaBneHO MOCTIIHUIIBKE MUTAHHS: SKUMH caMe >KaHPOBUMU
MEeXaHI3MaMH TOK-III0Y, PEATiTI-III0y Ta irpOBi MPOrpaMu poOJIATH MEBHI CYCIIbHI
HapaTUBU 3BUYHUMHU, OPUUHATHUMH a00 mnpecTHKHUMU? TeopeTMuHO CTaTTs

CIIUPAEThCA HA MIAXOAM JO MAacoBOl KOMYHIKalii, (peuMiHry, pUTyaJbHOT
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MPUPOAN MEIIAKOMYHIKAIIll, 8 TAKOK Ha YKpPAiHChbKI CTYAli TEJIEBI3IMHUX KaHPIB 1
Tabnoigu3auii. EmnipuyHy 0a3y CTaHOBIATH OQIUIAHI CTOPIHKA mporpam i
eni3o/iB yKpaiHChKHX MOBHUKIB 2024-2026 pokiB, Hacamnepen 1+1 VYkpaina,
CTBb, Hoswuit kanan i TET. YcraHoBieHO, IO TOK-IIIOY HOPMaTI3YIOTh IMyOI14HE
MOpalbHE CY[KCHHS 4Yepe3 Jpamaryprilo BUKPUTTS, EKCIEPTHI paMKu Wi
MpoIleAypyd Ha KIITAIT mnojirpada; peamTi-lioy — uepe3 KOHTPOJIbOBaHE
3iCTaBJICHHS JKUTTEBUX MOJENCH 1 MepeBEACHHS MPHUBATHOTO JKUTTS y BHUMIp
nyOnaiyHOi OI[IHKM; 1rpoBl QopMatd — 4Yepe3 NEepPeTBOPEHHS “HApOJHOT”
BIJMOBI/l, PETIOHAJIBHOI 1JEHTUYHOCTI Ta KYJIbTYpPHOIO KaHOHY Ha Jerky,
NOBTOPIOBaHY ¥ €MOIIfHO BHHArOpoJUKyBaHy Tpy. llpakTuuHe 3HAYCHHS
BUCHOBKIB TIOJISITA€ Y MOJKJIMBOCTI TOYHIIIE OMHCYBAaTH BIUIMB PO3BAKAIBHOTO
KOHTEHTY Ha YSBJICHHS IMPO CIM 0, YCHiX, HalliOHAJIbHY CHUIBHOTY, TPaBMy Ta
eTUYHI Mexi1 myOJiunocTi. [1]

Kntouosi crosa: nopmanizallisi; CyCIiibHI HapaTUBH; KAaHPOB1 MEXaHI3MHU;
TOK-IIIOY; PpeaTiTI-IlIoy; IrpoBl MporpaMu; po3BaxajdbHI Menia; YKpaiHa,

dbperiMinT; TabIoiau3aIris.

Abstract

This article examines how Ukrainian entertainment television and digital
formats do not merely reflect social beliefs but actively normalize them through
genre conventions: framing, casting, editing, scoring systems, humor, celebrity
participation, expert authority, and audience rituals. The central research
question is: which genre mechanisms in talk shows, reality TV, and game shows
render particular social narratives ordinary, acceptable, or desirable? The study
combines theories of mass communication, framing, ritual communication, and
Ukrainian scholarship on television genres and tabloidization. Its empirical
corpus consists of official program and episode pages from major Ukrainian
broadcasters in 2024—2026, primarily 1+1 Ukraina, STB, Novyi Kanal, and TET,
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alongside Ukrainian academic sources. The analysis shows that talk shows
normalize public moral adjudication via confession, expert commentary, and
forensic-like devices; reality formats normalize social roles by comparing and
evaluating competing life models under controlled conditions; game shows
normalize “common sense,” gender scripts, regional identity, and national
cultural knowledge by turning them into repeatable entertainment. The article
concludes that genre is not a neutral shell for content: it is the very mechanism
through which entertainment media convert selective social meanings into
habitual public common sense. [2]

Keywords: normalization; social narratives; genre mechanisms; talk show;

reality TV; game show; entertainment media; Ukraine; framing; tabloidization.

Ilocmanoska npobaiemu

Po3BaxkanbH1 Mezia B YKpaidi qiF0Th HE JIUIIE SIK TPOCTIP BIAMOYUHKY, a i
K WIOJICHHUI MeXaHi3M BUPOOHMIITBA ‘‘3BUYHOTO” — TOTO, IO AYAUTOPis
NOYMHAE CIPUUMATH SIK HOpPMaJbHE, MOpaJbHO NPHUIHATHE ab0 COLIATBHO
O6axxane. Ile ocob6amBO momiTHO B riOpuaHMX dopmarax, e po3Bara MEXYe 3
COITIaJIbHOIO Tepali€ro, 3MaraHHsAM, MOPAJbHUM apOIiTpakeM 1 KYyJIbTypHOIO
ocBiTor0. Cami yKpaiHChKI MOBHUKHU OMHUCYIOTH 111 TPOEKTH Y TOJABIHHIN JIOTIIII:
1+1 nmo3urtionye «I'0BOpUTH BCs KpaiHay SIK COIliajibHE TOKIIOY, aje BOJHOYAC
PO3MIIITy€e HOro B pyOpHIll pO3BAKAIBHUX MI0Y; «MIHSIO XKIHKY» TIPSIMO 3asBIIsE,
mo ‘“‘pyiHye crepeotunu’ U “‘mociimkye 3MiHHM cycminbHux HopMm; CThb
Bm3Hauae «CymepmaMy» SK TICUXOJIOTIYHE peaiTi 3 YITKOK CHUCTEMOIO
omintoBanHs; TET ommcye «f mobmto YkpaiHy» SK JIETKy W PO3BAKAIbHY
dopmy mizHaHHA Kpainu; HoBwii xanan y «ellutandi» mpomoHye ydacHUKam
po3rajyBaTd  “JNOTIKY COTHI yKpaiHIiB”. VYke Ha piBHI OQIimiiiHUX
CaMONPE3CHTAIllll BUAHO, IO pO3BaXaTbHUH ¢GopMaT OJHOYACHO BHKOHYE

Mi3HaBAJIbHY, MOPAJIbHY Ta coIlializyBalibHy QyHKIT. [3]
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JocnigHuIbKE NHUTaHHSA 1i€i CcTaTTl (QOPMYNIIOETbCS TaK: SIKUMHU
KAHPOBUMHU MEXaHI3MaMHM TOK-IIOY, peajiTi-uloy Ta IrpoBI MpPOrpaMu
HOPMAaJII3yIOTh CYCIUIbHI HapaTHUBU B CYYaCHHUX YKPAiHCbKUX pO3BaKaJIbHUX
Menia? Ilig Hopmadizaliero y ik poOOTi MPOMOHYETHCS PO3YMITH MOBTOPIOBAHE
MeJlliiiHe HaJaHHA BUOpPAHUM YSBJIEHHAM CTaTycy OyJIeHHOoi “HopMu” dYepes
aKIICHTYBaHHS OJHHUX AacleKTIB peaJlbHOCTI, iX €eMOILIHe 3aKpiIUIeHHS Ta
pUTyallbHE TIOBTOPEHHS y (opmaTi, 1o 31a€Thes MpUpoaHUM. Lle Bu3HAUCHHS €
poOoyoto cuHTe30t0 ¢peitminry PobOepra EnTMaHa, puTyaqbHOro miaXoay
Jlxeitmca Kepi, ykpaincbkoi Teopii MmacoBoi koMmyHikalii Bonoaumupa PizyHa ta
KHY3bKHX PO3BLIOK MPO Tabnoiau3aiiro MeniakomyHikaiii. CycniabHi HApaTUBU
— 1€ CTIMKI CIOKETHI MOJIeN Mpo “IpaBUIIbHY’ CIM’10, MaTEPUHCTBO, T€HIEPHI
pOJIi, YCHiX, PEriOHabHY Ta HAaIllOHAJIbHY 1IEHTHYHICTh, TpaBMy, TypOOTy W
IrpOMaJIIHCHKY MOBENiHKY. JKaHpOBI MexaHI3MU — 1€ HE aOCTpakTHI TeMH, a
KOHKpPETHI 1HCTpyMEHTH (opmaTy: pOJb BEIy4Oro, MOHTa)KHI PO3PHUBH,
€KCIIEpTHE KOMEHTYBAHHS, KAaCTUHI KOHTPACTHMX IMEpPCOHaXIB, MpaBujia IpH,
6amu, paynau, nonirpad, JHK-rect, cmix, ammogucmentu, Bubip “HapoaHOi”
BIJINTOBI1/Ti, CCHTUMEHTaJbHA a00 KOH(DIIIKTHA Ipamarypris. [4]

Oan0 nimepamypu

VYkpaiHcbka akajemiyHa ©0a3za JUIS TaKOro aHam3y € JOCTaTHBO
pPO3ray’KeHOI0, X04Ya HEe 3aBXKIu 310paHO0 B OJHY MOPIBHSIBHY pamky. s
HAIIOTO JOCTIHPKEHHs] KOPUCHUMH cTaju mpaii Bomoammupa Pizyna 3 Tteopii
MacoBoi KOMYyHikallii, HaB4anpbHUU mociOHMK Bitm T'osn Ta Onecs ['osHa 3
TeJICPATIOKYPHATICTAKH, a TakoX mocioHuk Onera JIxonoca «IIpomrocyBaHHS B
ayIioBi3yaJbHHX MeJlia», PEKOMEHIOBaHHMH 10 ImyOurikalii BueHow pamoro HHIK
y 2024 pomi. OkpeMO BapTO 3ayBaKUTH, IO KapeApaJbHHH 1 JOCITITHUIIbKHI
KOHTeKCT TeneBi3iiHux crymii y KHY Hunai pempesentye cepen iHmMMX 1

npodecopka Bita ['osH. [6]
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VY BiacHe JKaHPOBOMY BHMIpl OCOOJIMBO IIHHUMHU € TEKCTH, IO
JO3BOJISIIOTh MOOAYUTH TENEBI3IMHUM (OopMaT K CYKYNHICTh HNOBTOPHOBAHHUX
BUPOOHMYMX 1 cMuciIoBUX pimeHb. Y «HaykoBux 3ammckax IHcTuTyTy
KypHalicTUKU» 3adikcoBaHo crtartio A. B. HOcunosuu «Tunum mnporpam
po3BaXkaabHOrO Telie0aueHHsT YkpaiHu» Ta mpamw M. 1. HemomuraHchkoro
«TeneBi3iiiHE TOK-UIOY: CEKPETH MOMYJIAPHOCTI Ta BUPOOHULTBAY; Y TOMY X
IHCTUTYLIHHOMY 1oJi MicTuThes npats €. C. lumbanenka npo tabinoigu3aiiio
MeiakoMyHiKatiid. Pazom 111 mkepena BaKJIWBI TUM, IO J03BOJSIOTH MOETHATH
aHalli3 *KaHPOBOI opraHizallii, BUpOOHUYOI JIOT1KH Ta CTUJICTUYHUX 3CYBIB BiJl
1HGOpPMYBaHHS 10 €MOLIMHO-BUIOBUIIHOI Mojaadl. CUMOTOMATUYHO, IO came
«HaykoBi 3amucku [HCTUTYTY >KypHalliCTUKWM» BH3HAYAIOTHCSA SIK TPOBIIHUN
(axosuii yaconuc KuiBchbkoi HAyKOBOI KO KypHATICTHKH. [7]

B. M. CynpyH y cTaTTi mpo Cyd4acHi COIllajibHI TOK-IIOY TMOKa3ye, II0
dopmaT mpuBabIIOE AyIUTOPII0 KOMOIHAIIEK “BIYHMX® TEM, PEadiCTUIHOCTI
MO/l Ta KOMYHIKATHBHOTO YOTHPUKYTHHUKA “TepOi — eKCIEepTH — BEAYyUHl —
cTyniiaui rasgay’”’; Ipuna Ilynsta Harosomye Ha €CTETHUIIl CIOBa 1 300pakKeHHs
y COIlaIbHUX TOK-IIOY Ta Ha iX NOTEHUINHIA TepaneBTUYHIN QyHKITIT,
Onexcannpa PomaHIOK omucye peaniTi-IIoy SK OKPEeMHUH >KaHp TeNIeBi31MHOTO
JTUCKYypCy 3a dopMalbHUMHU, (DYHKIIOHATRHUMHU W 3MICTOBHUMHU KpHTepismu; .
B. HabGokoBa mporoHye AWUBHTUCA Ha pO3Ba)kKajJbHI MpOrpaMH sSIK Ha IrpoBi
comianbHi mpakTuku. Came I JiHIS OCOOJIMBO MPOAYKTHUBHA [JII aHATI3Y
ITpOBHX TIpOTpam, Jie HOpMa BUPOOIIAETHCS HE Yepe3 NpsIMy TUIAKTUKY, a dyepes
3aJI0BOJICHHS Bijg rpu. [8]

Ornsin miTepaTypu MOKa3ye MOMITHY aCUMETPII0: YKPAaTHCHKI TOCTITHUKHU
BXK€ 10Ope omucanu abo COIialibHI TOK-MI0Yy, a00 peatiTi-mioy, a0 TUIIOJIOTiI0
PO3BXKATBHUX MPOTPaM OKPEMO; HATOMICTh MOPIBHSAIBHUN aHANI3 TOTO, SIK CaMe
’KaHpP HOpMai3y€ CYCHUJIbHI HapaTUBU B Cy4aCHOMY YKpPAaiHCbKOMY KOHTEKCTI1

2024-2026 poxiB, JHUIIAETHCS HEIOCTATHBO PO3rOpHYTUM. JlogaTKOBOTO
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3HAYEHHS L1 JaKyH1 Hajae rmiatdopMiszallis KOHTEHTY — HalpHUKJIaJ, Mepexis
«I'oBoputh Best kpaina» g0 YouTube-only momeni — Ta BOEHHHUH KOHTEKCT
BUPOOHUIITBA pPO3BaXKaJbHUX (POpPMATIB, SIKUUA YK€ BIJOOPAKEHHH y caMHX
o(imiifHUX omucax mporpam i kKactuHris. [9]

Memooonocis

Emnipuuny 0a3y cpopMoOBaHO 3a HPHUHIMIIOM I[UIECIPSIMOBAHOI SIKICHOT
BUOIpkU. [0 Kopmycy BHECEHO TI MpPOEKTH, $KI OJHOYACHO BIAMOBIAAIOTH
YOTUPHOM KpUTEpisM: 1) MaloTh YiTKy po3BaXkajibHY abo riOpuany infotainment-
NO3UIII0 B OQIUIHHUX omucax; 2) IEeMOHCTPYIOTh BIATBOPIOBaHI (opMaTHi
npaBuia, 4epe3 SKi MOXKHA IMPOCTEXKHUTH MEXaHi3MH HopMaiizalii; 3) MaroTh
3araJbHOHAIlIOHATbHE TIOMIMPEHHSI a00 CWIbHY IUKUTAIBHY TPUCYTHICTH; 4)
CYIIPOBOKYIOTBCSL JIOCTYMMHUMU O(DIMIHHAMH METaJlaHUMU — HAa3BOKO IIIOY,
CTOPIHKOIO BHITYCKY, JaTOI0, KaHAJIOM, KOPOTKUM aHOHCOM. 3a IIUMH KPUTEPIsIMH
Bi/1IOpaHO IIICTh OCHOBHUX KeHciB: «['oBoputh Bcs kpaiHa Onliney, «OnuH 3a
BCix», «MiHs0 KIHKY», «CynepMmamay, «XTo 3Bepxy?», «ellutanus na HoBomy».
JIns miACWIICHHS aHAJITHYHOTO TJIa BUKOPUCTAHO TaKOX OQIiIiiHI cTOpiHKH «S1
000 YKpaiHy» SIK CyMIKHOTO 3pa3Kka MaTpioTHYHOTO irpoBoro ¢opmary. [10]

MertoaudHo poOoTa MOENHYE >KAaHPOBHHM aHami3, ¢perdMiHr-aHami3 1
NOPIBHSUTBHUM  Kelc-aHani3. Ha piBHI JKaHPOBOTO aHaji3y IOCIIKYIOThCS
npaBmwiIa ¢opMaTy: XTO TOBOPHUTH, XTO OI[IHIOE, XTO CMIETHCS, XTO Ma€ OCTaHHE
CJIOBO, SIK CTPYKTYPOBAaHO KOHQJIIKT 1 SIKUM € KpUTepiil nmepeMoru abo mpasiu.
Ha piBHI QpeiiMiHTy BUBYAETHCS, SKI caMe€ aCTEeKTU PEalbHOCTI MiJACBIUYIOTHCS
AK TOJOBHI: BHWHA, TypOOTa, YCHiX, CTEPEOTHII, PETiOHATHHUNA KOJIOPHUT,
“HapojHa” ITyMKa, TpaBMa, Tepoi3M, CeKCyalbHICTh, camopeanizaimis. Ha piBHi
MOPIBHAHHS KEHCIB BIACTEKYETHCSA, IK PI3HI KaHPHU MO-PI3HOMY NEPETBOPIOIOTH
OJTHI 1 Ti caMi coIliaJibHI TEMH Ha 3BUYHI ClieHapil cipuiHATTA. [11]

BaxnuBuM OOMEXEHHSM € Te, IO JDKepeidbHa 0as3a CKIAJa€ThCs

NepeBaxHo 3 OQIIHHUX CTOPIHOK MPOrpaM 1 emi3o/iB, a 0Txe PIKCye nepeaycim
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3a/IeKIapoBaHy pelaKkUiiHy JIOTIKy Ta myOJIlYHYy YIAKOBKY KOHTEHTY, a HE MOBHI
TPaHCKPUNTH a00 MOHTaKHI1 JILCTH. BogHOUac came 114 “yrnakoBKa” 1 € CYTTEBOIO
YaCTUHOIO MEXaHI3My HOpMati3aiii: HallMeHyBaHHS €Mi30ly, aHOHC, OIHUC
MpaBuJjl, MEepesiK KOHKYpciB abo Crocid mpencTaBieHHS T'epoiB YK€ 3a/1ar0Th
paMKy 1HTepmpertamii A0 QakTH4HOro mneperisny. Tam, npe odimiiine
MOBIJIOMJIEHHSI HE HA3MBa€ TOYHY HA3BYy €Mi30y a00 KOHKPETHUN CETMEHT, y
CTATTI II¢ CTeIiabHO MO3HAYCHO K HEYTOYHCHE/HE BKa3aHe B MeTagaHux. [12]

Ananimuuna vacmuna

Tox-woy.
VY couiagbHUX TOK-IIOY HOpMai3allis BiIOyBa€EThCS uyepe3 MOEJHAHHS TPhOX
PSKHUMIB: MOpalbHOI JApaMH, CKCIIEPTHOTO TIYMA4CHHS Ta MPOICAYPH
nyOigHOTO 3’sICyBaHHS TIpaBAU. Y HOBOMY ce30HI «['OBOpHUTH BCS KpaiHa
Onliney, sixkuii craptyBaB 24.04.2026 nHa YouTube-kanani 1+1, odimiliHuii aHOHC
npsSMO HazuBae mojirpad “kKiaro4YeM 10 BIAMOBiAEH” y pE30HAHCHHX I1CTOPIfX;
NEepIINi BUMTYCK CE30HY OYIyeEThCS HABKOJIO icTOpii mpo ¢akruune padcTBO 19-
pPIYHOTO XJIOMIIS, a ILIEHTpaJbHE NHUTAHHS (OPMYIIOETHCA HE JUIIe SIK (aKT
HACHUJIbCTBA, a SK IIepeBipka MaTepi Ha 3HaAHHSA/HE3HaHHs mnpo 1e. Jpyrui
AHOHCOBAHHUM €I130]1 IEPEBOJAUTH CIMEIHE 3BUHYBA4YCHHS Y neao(urii y IIomuHy
“mo B MM PO3IMOBiAI MpaBaa, a 110, MOXKJIMBO, BUraaka?”’. dopmaT THM caMuM
poOuTh myOdiYHE TECTyBaHHS POAMHHOI TpPaBAM JETITUMHUM, a IHTUMHHUUN
KOH(IIKT — COIllaJJbHO BHJMNMHUM 1 KOJICKTHBHO OIliHIOBaHUM. Te, mo 1+1
OJIHOYACHO TPUMAE M€l MPOEKT Yy JIOTIII COoIiampHOi Micii Ta B pyOpwuii
pO3BaXANBHUX IOy, JIMIIE TMIACWIIE HOPMali3yBalbHy cuiry (opmarty:
BUPIIICHHS TOCTPUX COIIAJIbHUX TPOOJIEM TOMAEThCS K JOCTYMHUH, €MOIIIIHO
3aydabHUN 1 CepiiHUN Meaiitamid putyan. [14]
Y CTb-iBcbkomy «OmuH 3a BCiX» MeXaHI3M NOMIOHWMA, aje aKICHT
3MIIMIEHUI [0 OUIBII >KOPCTKOro mnyoOsmiyHOro apoitpaxy. Bumyck 13 Bix

08.06.2025 BuOynoBY€ThCA JOBKOJA 3arvOeii BIMCHKOBOTO MICHS peadimiTalrii:
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CTOpIHKa €Mi30y 0Jpa3y 3aJa€ KOHKYpYyUl Bepcli MPOBHHM MiX Martip’io 1
IPYKUHOI, BBOJSAYM Tisjada HE B COLIaJIbHY MpoOJieMy BiffHM W TpaBMHU SIK
TaKy, a B paMKy CIMEHHOro 3BHHYBA4YE€HHsI, J€ HEOOXIJHO BHU3HAYMUTH, XTO
“noBiB”, xto ‘“HaknenaB” 1 um noTpiben JHK-tect. Take KOHCTpyrOBaHHS
poOUTH HOPMOIO MOpajbHY OlHapH3aIlil0 CKJIaAHOI CHUTYyallli: HaBITh KOJU B
OCHOBI JIS)KUTHh BOEHHE MTOPAHECHHS W MOBEPHEHHS 0 IUBILILHOTO KHUTTS, CIOKET
HacaMmIiepe] AMCHUIUIIHYE Tisjgada 10 BUOOPY CTOPOHH, a HE N0 PO3TIALY
CTpyKTypHOi mpobsemu. Came 1e nyxke TouHo BiamoBigae te3i B. M. Cymnpyn
Opo colliajibHe TOK-UIOYy sIK opmat, Je Trepoil, excrepTu, Beayuuil 1 cTyAiiHa
ayIUTOpis BUKOHYIOTH 3a/laHl pOJIi B CIUIBHOMY BHPOOHMIITBI MOPAIbHOTO
BUCHOBKY. [15]

Y miacyMKy TOK-IIIOY HOpMalli3ye HE JIHIIe KOHKPETHY TMO3UIlII0 IIOA0
KOHKPETHOTO Tepos, a ¥ caM crocid CyCHIJIbHOTO CY/KEHHS: ICTMHA TYT Mae€
OyTH po3Ka3zaHa, NepeBipeHa, eMOIIHHO MpoXKuTa W 3adikcoBaHa B crymii. 3
OIHOTO OOKy, IIeé Ja€ TOoJIOC TpaBMi, HACWIbCTBY, HEBUIUMUM CIMEHHUM
KOH(]IIKTaM 1 NpaBoOBiii 0€3MOpPagHOCTI; 3 JPYroro — CTBOPIOE CIIOKYCY
peayKyBaTH CyCHUJIbHI MPOOJeMH 10 icTopii okpeMoi “BUHHOI” abo “mpaBemHOI”
cim’i. CaMe TYT TOK-IIOY SIK JKaHpP € OCOOJMBO CHWJIBHHUM MEXaHI3MOM
HOpMaJIi3allii: BOHO HE CTUIBKH MEPEKOHYE apryMEHTaMHU, CKUTbKU BCTAHOBIIOE

pHUTyaJ KOJICKTUBHOI eMoIliiiHo1 roctuiii. [16]

Peanimi-woy.
ko  TOK-MIOy HOpMalidye depe3 MmyOnmiyHuUN po30ip, TO peaiTi

HOpMaJIi3y€e 4epe3 KOHTPOJIbOBAHUI EKCIEPUMEHT HaJl KUTTEBUMHU MOJICIISIMH.
Ile BumHO Bke 3 o(imiiHNX camoBu3HaueHb. Ha 1+1 cropinka «MiHsIO KIHKY»
npsIMO 3a3Hadvae, mo 16-i Ce30H Jae TepoiHsSM HOBHUH JOCBiJ, NCHXOJOTIUHY
TpaHchopmaliio, “pyiHye cTepeoTHnu’ Ta “JAOCHIIKYE 3MIHH CYCIUIBHUX
HOpM”. Y HOBOMY CE€30HI, SIK PO3MOBiIaE MPOAIOCEPKA, 10 OOMIHY 3aTydar0ThCs

MaMa-MoJIIIISIHTKA, BIMCBKOBOCITYKOOBHIl, IIaxTapka, Oaillkepka, >KIHKa, sKa
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BUUTHCS KepyBaTH OOMOBHM JPOHOM, Ta IHIUI MOCTaTl, 10 HPSIMO BIUCYIOThH
CIMEWHE peasliTi y BOEHHUN 1 MOCTBOEHHUN KOHTEKCT. Lle o3Havae, mo HOopma
CIMEHHOIr0 XKUTTA B CYYaCHOMY YKPAaiHCBKOMY pEaliTi B€ HE 3BOJUTHCS 10
XaTHBO1 pOJIi; BOHA BKJIIOYA€ BOJOHTEPCTBO, BIMCHKOBUU AOCBiJ, Mpodeciiiny
camopeaizailio, Kpu30BYy CTIHKICTh 1 MOBHO-IIHHICHI KOH(uIKTH. [17]

[lokazoBUMHM € KOHTpacTHI Keiicu. Y Bulycky «MIHAIO >KIHKY» BiJ
27.09.2024 odiuiiinuii aHOHC (OPMYIIOE CIOKET BIApa3y sK 3ITKHEHHS
“nokipHoi MaM#” 1 “MaMU-JIEGUTEHAHTKH , sIKA 3BUKJIA KOMaHAYBaTH; Y BUILYCKY
Bix 15.11.2024 — sk mpOTHUCTaBJIEHHS KOHCEPBATUBHOI 0araToMiTHOI Mamu Ta
NIATPUEMHUII, sIKa ‘““KUBE TYT 13apa3”. ¥ KOKHOMY pa3i Misiaqy NpornoHYy€eThCs
HE HEWTpajbHE 3HAWOMCTBO 3 JBOMa POJAMHAMH, & KUTTEBUN EKCIEPUMEHT 13
3a37aieriib KOHTPACTHUMH €THYHUMHU Kojaamu. CaMme mpaBuiao OOMiHY CiM’siIMU
3MyIIy€ pi3HI MOAel MoOyTy, MaTepUHCTBA, KIHOYOI aBTOHOMII Ta BIaaud B
POJIMHI KOHKYPYBAaTH B MEKaX €JMHOTO HAPATUBY. Y pe3yJbTaTi HOPMATI3YETHCS
cama ifes, WO ciMeliHa HopMa — IIe¢ Te, M0 MOXXHa MPOTECTyBaTH,
nepeOyIyBaTH i MOPIBHATH Ha ovax y myOsiku. [18]

VYV «Cynepmami» 1eii MEXaHi3M CTa€ IIe >KOPCTKImKUM, 00 HOpMa TYT HE
POCTO TMOPIBHIOEThCA, a KBaHTU(]iIKyeTbes. Odimiitnuii onuc CTH Bu3Hauae
IIPOEKT SIK ICUXOJIOTIYHE pealiTi, ¢ MaMHu 3 KapJUHAILHO PI3HUMH MOTJIAIaMU
HAa BHUXOBaHHS INOTWXKHA OLIHIOIOTH OJIHA OJHY 3a TphOMa KPUTEPISIMH:
BHXOBaHHS JITEH, TOCIIOAPHICTD 1 caMmopeaiizalis; y (iHaii CBOO OIIHKY J0J1a€
Benyunit Imutpo Kapmados. Lle nmepeBoauTh MaTEpUHCTBO 3 MPUBATHOI chepu y
nybniuHo BuMiptoBaHuil mepdpopmanc. Bumyck 16 Big 23.04.2026 mpeseHTye
6i3aecBymMeH Oxio K “BUMOTIIMBY Mamy’’, sSKa TparHe BUXOBATH ‘‘CHIIBHUX
xk1HOK”; Bumyck 24 Bim 07.05.2026 oOpammtoe Hiny sk Mamy, 1O CTaBUTh y
LEHTP MEHTaJbHE 370pOB’d JHUTHHU W pPO3BHBAaE OpEH] BUIIMBAHOK,
“nonyisipu3yr0un YKpaiHChKUM MpoayKT . Taki CI0KETH CBIIYATh PO MOMITHUM

3CyB: HOPMOIO B YKpaiHCBKOMY peajiTi Jeaanl dacTile cTae IOo€IHaHHS

45


https://1plus1.ua/minyayu-zhinku
https://1plus1.ua/minyayu-zhinku/novyny/miniaiu-zhinku-16-sezon-novyi-vypusk-simiamy-obminiaiutsia-pokirna-mama-ta-leitenantka-yaka-zvykla-komanduvaty-dyvytysia-onlain

STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 6.

TypOOTH, €MONIHHOI  T'PaMOTHOCTI, MpodeciiHOoi  caMmopeanizamii  Ta
IPOMAaISTHCHKO-KYJIBTYPHOT BKIIFOUEHOCTI. Ajie BoJHOUYac caM (hopMaT iepapxizye
MAaTEepUHCTBO, IEPETBOPIOIOYM MOro Ha cepiilHe 3MaraHHs 3a CHUMBOJIYHY
nepuricTs. [19]

OTxe, peamniTi-lIoy HOpMaii3ye COliaibHI HapaTUBU HE 4YEpe3 BEPIUKT
CTy[i, IK TOK-II0Y, a Yepe3 NOBTOPIOBAHUH CLIEHApi TpaHchopmalii: € BUXiHA
pOJib, € KOHTPACTHA POJIb, € TUMUYACOBE 3aHYPEHHS B UYXKE€ JKUTTA, € OIIHKA 1 €
CUMBOJIIYHUNA Bux1iJ 13 “ypokom”. Came s TpaHcpopmaliiiHa Jorika poOUTh
peaniTi HaA3BUYailHO €()EeKTUBHUM IHCTPYMEHTOM IMOBCSKIEHHOI'O COII1AJIbHOTO
nexarorisMy. BoHa ogHOYacHO pO3LIMPIOE pernepryap JIOMyCTUMOTO —
HAMPUKJIIAJ, JEriTUMYE KIHKY-BINCHKOBY a00 MaMy, II0 TOBOPUTH MOBOIO
MEHTAJbHOTO 3/JI0pOB’S, — 1 CTBOPIOE HOBY KOHKYPEHTHY HOPMY, JiI€ HaBITb

npuBaTHA TypOOTa Mae OYTH BUIOBHUIIHO J0BeAcHA iepe iHmuMu. [20]

Ieposi npocpamu.
VY game-show moriii HopMajizalis MpaIroe Ie “M’sKiie”: 4depe3 CMix,

TEMII, MpaBWia PayHIy, KOJEKTHBHI €MOIlli Ta BUHAropoay mnpaBuibHOCTI. Ha
oimirinomy YouTube-kanami «XTo 3Bepxy?» (opmaT OmMcaHO SAK IOy, IO
BIJIMOBIJIa€ Ha 3alUTaHHS, “XTO KEpye IJIAHETOK — YOJOBIKM YM KIHKU?”, a
KOHKpETH1 emi3oau 14-ro ce3oHy OYIyIThCA SK IMOCHIAOBHICTH pPayHIIB, J€
YOJIOBIUl W KIHOYI KOMAaHIM 3MararoThbCsl Yy CJIOBaxX, IIBHAKOCTI, yBa3l Ta
JTOTEMHOCTI. Yike cama Oa3oBa pamka (opMaTy NEpeBOJHMTh TEHIEP M0
rpailiuBoi, ane CTiikoi O1HApHOI OMmo3uIlii, IKy MOXKHa 0e3 KiHIl BiITBOPIOBATU
3 HOBUMU 3ipkamu ¥ KoHKypcamu. Bumyck 10 Big 04.12.2025 migkpecitoe, 110
JlanTec “He BTOMIIFOETHCS TOBOPHTH JiBYaTaM KOMIUIIMEHTH , a TIEPIIAA payH]T
MoJisira€ 'y CKJIQJaHdl CiiB  “pykaMu W HOTaMu’; OTXE KOMIIETCHTHICTb,
TIJIECHICTH, KOMIUIIMEHT, (QIIIPT 1 CYIEPHUIITBO MPAITIOIOTH SIK €TMHUI aTPaKIIiOH.

I'ymop TyT HaueOTO po3psaxkae KOHQIIKT, aje mapajieibHO POOUTH 3BUYHUM
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camMe YSBJEHHS, L0 CYCIHUIbHUN CBIT MPUPOJHO OPraHi30BaHUWA HABKOJIO
qosioBiue/kiHovoi ayeni. [21]

VY «ellutanni Ha HoBomy» MeXaHI3M IHIIMNA: TYT HOPMAaTi3ye€ThCs HE
CTUIBKM TeHJAEpHa OIHApHICTh, CKUIbKM ‘“‘HapoiHa” BIAMOBIIb K MIPHIO
comianbHO1 oueBUAHOCTI. OPiliiiHI CTOPIHKK BUITYCKIB MOBTOPIOIOTH (HOPMYITY
npo ‘“nmoriky coTHi ykpainmiB”. Y Bunycky 8 Big 01.05.2026 xomangu
XMenpHUYUMHN W OpaHKIBIIMHU MAIOTh PO3TajaTH, IO YKPaiHIll TyMalTh PO
BECUIbHI TpaJullii, TEHCIIHI Mpii, YOJIOBIYl CIa0KOCTI, pO3Baru 3 MHUHYJOrO Ta
TE, 0 JOPOCIi poOJIAThH Ha MEPIIOMY MOOAUYEHHI ““3a BEPCI€r0 AITEH”. Y BUITYCKY
10 Bix 29.05.2026 GatTi 4eMIIOHOK 1 TYMOPHUCTIB 00€pTA€ThCA HABKOJIO 3alUTaHb
po Te, sIKy CTPaBy YOJIOBIKA HIOMTO TOTYIOTh Kpalle 3a >KIHOK 1 SIKHM CTOpT €
“naiicexkcyanpHimmm”. Lleit ¢opmaT mepeTBOpPIOE CTATUCTHUYHO/KOJICKTUBHO
ySIBJICHY BIAMOBiP HA HOPMATUBHUU TOPU30HT MOBCSKICHHOTO 3J0POBOTO
TIIy3ly: BUTpa€ TOHW, XTO Kpallle Brajye He ICTUHY, a COIlIaJIbHO OYIKyBaHY,
HaWTOIIUpEHIITy Bepcito. [22]

VY cymixnomy dopmarti «S 060 Ykpainy» TET mie BigBepriiie mokasye,
AK Tpa MEepPEeTBOPIOE KYJIbTYPHUN KAHOH Ha MOBCAKIEHHY HOpMy. Kanan omucye
0y $IK Croci0 mi3HaBaTH YKpaiHy “B JIETKIM 1 po3BaxanabHii (Gopmi”’, 3HOBY
“3aKoXyBaTHCs” B 11 BEJIUY 1 Kpacy, a CTpyKTypa nmporpamMmu — 1ie 6—8 payHIiB i3
3alUTaHHSAMM TPO KYJIbTYpYy, MOJITHKY, Tpaaullii Ta Bigomux mwoaed. Tyt
HOPMAaJli3yeEThCS BXKE HE NOOyTOBa BIAMOBiAL OUIBIIOCTI, a HAIIOHAJIBHO
OaxxaHuii HaOlp 3HAHBb 1 €MOIlii: 3HATU ‘“‘CBOE€”, MOOUTHU “CBOE” 1 MEPEKUBATU
CHIIBHI POIMHHI eMoIlii JoBKoia rpu. [IopiBHSHO 3 TOK-IIOYy YW peaiTi, Ie
MeHII KoHQIIKTHa, 3are nayxe edexkrmBHA (opMa M’SKOi KyJIbTYypHOI
cranmaprtu3aiii. [23]

3BiiCM BUILIMBA€ TOJOBHHMI MOPIBHSUIBHUI BHUCHOBOK: Y TOK-IIOYy HOpMa
3’ABIISETHCA SIK MOPAJIbHUM BEPAMKT, y peajiTi — SK MOJENb, L0 BHUTpaja

MOPIBHSHHS, a B IrPOBUX (popMaTax — SIK OYEBUAHICTb, SIKA MPUHOCUTH PAIICTh
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yIi3HaBaHHS,

CMIX 1

nepemory. Came TOMY

6.

iIrpoBa mporpama He €

“JerkoBa)KHIIOK” 3a TOK-IIOY YM pEealliTi; BOHA MPOCTO HOPMaJi3ye M’SKIIE,

IIBUJIIIE 1 Maibke 6e3 onopy, 60 BUNTH HE Yyepe3 NMOBUYAHHS, a Yepe3 3aJ10BOJICHHS

BiJ yuacTi. [24]

[Tporpama /| Nara i JlomiHaHTHI Sxuii  HapaTHB
Kanp enizon KaHaJl Kopotkuii keiic | MexaHI3MH HOPMaJi3y€eThCs
Tox-moy T'oBoputs  Bcs | 24.04.2026, | IcTopis Ipo | Ter-a-TeT, [TyGniune
kpaina Online, | YouTube- | daktuune PE30HAHCHUI BUINIPOOYBAaHHS
npemM’ epHUN kaHan 1+1 | pabcTBO 19- | aHOHC, MpaBaIu B
BUIIYyCK HOBOTO pIYHOTO noJirpag, pouHI
CE30HYy; HasBa XJTOTILISE; MOpaybHe MONAETBCA 5K
IIepUIOro LEHTpaJIbHE PO3CIIAyBaHHS, | JIETITUMHHM
BHUITYCKY B NUTAHHS — YH | eKCIIEPTHICTh TIISX bi (0]
aHOHCI HE 3HaJa MaTh Ta CTpaBeITUBOCTI
BKa3aHa qu MorJ1a [25]
BPSTYBAaTH CHHA
Tok-moy Omna 3a Bcix, | 08.06.2025, | 3aru0enb MOJISIpU3AITIS CknamHa BO€HHA
BHITYCK 13; | CTh BIICBKOBOTO MTO3HUIIIHN, TpaBMa
Ha3Ba OKpPEMOTO HICIIS BEIy4Hid SK | IEPEeBOJIUTHCS B
Keicy Ha peaburiTartii apoirp, 3pO3yMiny IS
CTOPIHIII HE paMKy€eTbcsl  SIK | pOJMHHA MacoBOi
rojiaHa crip MDK | KOHQpOHTAIlis, | ayauTopii
MaTip 1o Ta | eKclepTHa MODAJILHY
JIPYKUHOIO TIpO | IHTpHUTa TIIEMY 3
IIPOBUHY, 3 noTpeboo
[IABEIEHHAM 10 0o0patu CTOpOHY
JTHK-nepeBipku [26]
Peanitri-moy | Minsro  xinky, | 27.09.2024, | OoMmin KOHTPACTHUHN Cimeiina HOpMa
“nokipHa mama” | 1+1 pOJMHAMH MDK | KACTHHT, MOCTa€e sIK Taka,
VS “mama- | Ykpaina TepOTHIMH 3 | TIpaBUIIO 1o mijIsarae
JeUTEeHaHTKA” OPOTUICKHUMU | OOMIHY, TECTYBaHHIO,
MOJAETSIMU 3aHYpeHHsI B | MEperisay i
BJIAJH B CIM’1 “qyxe” KUTTS, | KOpEeKii i
YpOK TUCKOM  IHIIO{
tpaHcdopmarii | mogeni [27]
Peaniri-moy | Cymepmama, 07.05.2026, | YuacHuns HIOTHKHEBE MarepuHCTBO
sunyck 24 — | CTb MOENIHYE OIIIHIOBaHHS, HOpMaJli3y€eThCs
“mama 3a caMmocCTiiiHe TPU  KpHUTepii, | AK nyoJIiYHO
MEHTAJIbHE MaTEpHUHCTBO, nyosiyHe BUMIpPIOBaHUHN
310poB’s” OpeHn paH)KyBaHHS, OanaHc
BUIIMBAHOK Ta | €KCIEPTHUH TypOOTH,
aKIEHT Ha | (iHanpHUI Oan | camopeanizaiii
eMOLIITHOMY Ta CHMBOJIIYHO
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[Tporpama /| Hara 1 JlomiHaHTHI Sxuii  HapaTHB
XKanp emi3onn KaHall KopoTkwuii keiic | MexaHi3MHU HOPMAJTi3y€eThCS
PO3BUTKY “npaBUIBHUX
JINTAHU iHHOCTeH [28]
IrpoBa XTto0 3Bepxy?, 14 | 04.12.2025, | Yonosiku i | renaepHUi I'ennepHa
nporpama ce30H, Bumyck | Hosuii KIHKH Oatin, rymop, | 6iHapHICTh i
10 KaHall 3MararoTbcs  y | 3ipKOBi POJIBOBI
MIBUIAKICHUX 1 | KOMaHIH, CTEpPEOTHUITH
KYMEJTHUX TUIECHI B1JITBOPIOIOTHCS
payHzax, a | KOHKYpCH, K “mpupoaHa”
¢uipT 1| TeMI 1 ouku 1 Becena pamka
KOMILUTIMEHTH CYCIUIBHOTO
BOYJIOBaHO B cBity [29]
cam orHC
BUITYCKY
IrpoBa cllutagus Ha | 01.05.2026, | Komauamn yrajgaika “Haponna”
porpama Hogowmy, 5 | Hosnit MarTh OuTBIIOCTI, BIJNOBIIb  CTa€
CE€30H, BUIIYCK 8 | KaHal posragatu perioHallbHUM | MIpUJIOM
— “IIOTiKy  COTHI | OpEeHIUHT, HOPMH, a
“dpaHKiBIIMHA YKpaiHiiB” TyMOp, perioHanbHa
VS moo BecipHux | celebrities, IIEHTUYHICTh —
XMenpHuY4rHA” TpaJMIIIH, MIBUIIKI Oe3meuHuM,
TIEHCIi, answers ITPOBUM
no0aueHb 1 crocobom
YOJIOBIYMX KOHCTPYIOBaHHS
ciabkocTeit cnuteHOcTI [30

Cycninvni echexmu ma emuyri medxici

[To3uTuBHUI CYCHUIBHHN e(QeKT po3BaXalIbHUX (opMaTiB HE BapTo

HepooliHoBaTH. ColliaabHi TOK-IIOY MOXYTh BHHOCHTH B TYOJNIYHUN MPOCTIp
TEMHU, SIKI B IHAKIIOMY BHUMNAQAKY JHUIIAIACS O 3aMOBYAHMMH: HACHIBCTBO,
YCUHOBJICHHSI, KOPYHIIIF0O B JUTAYMX I1HCTUTYIIAX, CIMEHHI KOHQIIIKTH,
MOBEPHEHHSI 3 BIAHM, TICHXOJIOTIYHI HACHiIKU TpaBMu. Peamiti-moy 37aTHI
pPO3MIMPIOBATH  YSABICHHS TIPO JONMYCTHMI MOJENi JKIHOYO1 1ACHTHYHOCTI,
MaTepUHCTBA, MpodeciitHol camopeanizaiii Ta €MOIIWHOI TpaMOTHOCTI. IrpoBi
dbopMaT MOXYTh MPAIIOBATH SIK M’sIKa TPOMAJSTHChKA W KyJIbTypHa IEarorika,
0COOJIMBO KOJIM WIETHCS MPO MOBY, TPAAUIIi, perioHaIbHI BIIMIHHOCTI a00 6a30Bi

3HaHHS Npo KpaiHy. B ykpaincekomy koHTekcTi 2024-2026 pokiB 11e 0COOIMBO
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BaXJIMBO, 00 po3BaXkalibH1 (hopMaTH Jie/1alil YacTilie BKI0Yal0Th BOEHHUHN JTOCBII,
BOJIOHTEPCTBO, BETEPAHCHKY W PETiOHAIBHY CaMOIPE3EHTAIlII0 B CaMy CTPYKTYPY
rpu abo Tpancdopmarrii. [31]

Pa3om 13 TuUM came po3BakaJibHa yHaKOBKa MOCWIIOE W pusuku. Omnuc
Tabjoigu3amii MealaKkOMYHIKaIii cTa€ KOPUCHUM TYT TOMY, IO JO3BOJISE
no0auynuTH, IK eMOLIHA MPUHAJA, 3ar0JOBKOBUM LIOK 1 CIPOIIEHHS MOPaJIbHOI
CIIEHM 3aMIIIYIOTh CKJIaJH1 COIllaJibHI KOHTEKCTU. DaKTUYHO TOK-IIOY ¥ YacTUHA
peaniti GopMaTyOTh ayJUTOPIIO 0 peakilii uepe3 OIHAPHOCTI: KepTBa/BUHHUM,
NOKIpHa/CUIIbHA, TpaAUIIiHa/cCydacHa, “Xopola” MaMa/ ‘HenpaBuiibHa” Mama. Y
TaKOMYy PEXHMI MPUBATHA ICTOPIS TMOYHMHAE BI3yaJIbHO ¥ EMOIIMHO BaXXUTH
Oulbllle, HDK CTPYKTYpHI MNPUYUHU — OIJHICTh, IHCTUTYIIMHA CIaOKICTh,
HACJIJIKKW BIMHU, HEAOCTYMHICTh TICHUXIYHOI JOMOMOTH, TeHACpPHA HEPIBHICTD.
[32]

ETnuni Mexi TYT OKpECHIOIOTbCS HE JIHUIIE pPEeNakIiiHUM CMakoMm, a M
¢daxoBumu HopMmamu. Koslekc eTuKH yKpaiHCBHKOTO KypHallicTa BUMAarae moBaru
70 TPUBATHOTO KUTTSA, TMEPEBIPKH ABTEHTUYHOCTI MaTepialliB, HEIOMYIICHHS
danbcudikamii 3MicTy B peAakiiiiHiii oOpoOIli, BiOKpeMJIeHHS (HaKTIB BiJ
Cy/DKeHb Ta 30aJaHCOBaHOI'O TMPEJCTABJICHHS TMO3WIN omoHeHTiB. J{s
PO3BaXKaJbHO-COIIATBLHUX (DOPMATIB 11€ O3HAYAE, IO HABITh HAWPEUTHUHTOBIIINI
KOH(IIKT HE Ja€ mpaBa IMEPETBOPIOBATH MOHTAX, 3arojlOBOK a00 E€KCIepTHY
pEIUTiKy Ha 1HCTPYMEHT CHOTBOPEHHS pEabHOCTI. Y BHMAAKYy (QopmaTiB, IO
BUKOpUCTOBYIOTh Tonmirpad, JHHK-iaTtpury ab6o iHmi “TexHIKM I1CTUHU,
0COOMBO BAXJIMBO HE MIJAMIHATH CKIJIAIHUANW TPOILEC BCTAHOBICHHS (PaKTiB
BHUJIOBUIITHAM €()EKTOM OCTATOYHOI'0 BepaAuKTy. [33]

Oxpemoi yBarum motpeOye poboTa 3 Bpa3IMBUMH JIOJbMH, Hacammepen 3
TITBMH Ta oco0aMu 3 TpaBMAaTHYHUM JOCBimoM. HamioHanmbHa pama mpsmo
3acTepiraja, IO MeJia, 3ajJlydarodud JI0 MOporpaMm JiTed 13 TpaBMaTUYHUM

JIOCB1IOM, MOXKYTh CHOPUYMHUTHU IXHIO MOBTOPHY TpaBMaTH3alil0. Y MIUPLIIOMY
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paBOBOMY ceHCl YMHHUHN 3akoH Ykpainu «IIpo mexnia» 3ajae akTyalbHy pamMKy
peryiatoBaHHA ¥ BIANOBIZANBHOCTI cyO’ekTiB Meaia. Jlnsg po3BakalbHUX
dbopmatiB, SKi MPaLIOOTh Ha MEXI COLIAJIBHOI JTOMOMOTU M aTpakiioHy, Iie
O3HaYa€ TMPOCTy, ajle BHUMOIJIMBY HOPMY: BCE, IO MiJCHUIIOE TIsAJalbKe
3aIy4eHHs, Ma€ OyTH 3BaXKEHE Ha MPEeAMET MIKOIU IS TepOosi, a He JIUIIE KOPUCTI
i qpamatyprii. [34]

Bucnosku

[TopiBHsIIBHUHN aHaMI3 MIATBEPKYE, IO kKAHP € HE OOOJIOHKOIO, a CaMHUM
MEXaHI3MOM HOpMasi3aiii. ¥ cy4aCHUX YKpaiHChKHX PO3Ba)KaJIbHUX Mejia TOK-
IOy, peajiTi-IIoy Ta IrPOBI MPOrpaMH HOPMANI3ylOTh COILIaJbHI HapaTUBU
PI3HHMH, ajie CTPYKTYPHO IOBTOPIOBAHMMH criocobamu. Tok-moy poOssaTh Iie
gyepe3 JApaMaTyprilo  BUKPUTTS, pOJb BEAyd4oro-meiaiaTopa, MiAKPITUICHHS
EKCIIEPTHUM CJIOBOM 1 MPOIIETYPOI0 BCTAHOBJICHHS iICTUHH, PEANITi-IIIOy — Yepe3
BiIOIp KOHTPACTHUX THUMAXiB, EKCIIEPUMEHTaJIbHE 3ICTABJICHHS  >KUTTEBHUX
MOJICJICH, OIlIHIOBAHHSA Ta CHOXKET TpaHcdopMallii; irpoBi mporpamMu — depes
pUTyasl MPaBWIBLHOCTI, KOJIEKTUBHY PaJlicTh YIi3HAaBaHHs, TyMop, celebrity-edekr
1 3BEJICHHS PI3HOMAHITTS N0 “JIOTIKM OLIBIIOCTI” ab0 10 3MaraJibHOrO 3HAHHS
KyJIbTYPHOTO KaHOHY. [35]

BaknuBuii 3MiCTOBHI pPe3yabTaT MOJISITAE B TOMY, IO YKpaiHChbKa HOpMA,
Ky BHPOOJSIOTH po3BaxkanbHi Gopmatu 2024-2026 pokiB, yke HE TOTOXKHA
JOBOEHHIHN TeneBi3iiHii HOpMi. OditiiiHi OMUCH TPOrpaM MOKa3yKTh MOMITHHH
MMOBOPOT /IO HAPAaTHBIB CIPaBEIJIMBOCTI, MCHTAJIBLHOT'O 310POB’S, CAMOCTIHHOTO
MaTEepPUHCTBA, KIHOUOT TIpo(eciiiHoi CHIH, BOJIOHTEPCTBA, BIICKKOBOTO JIOCBiAY,
perioHaNbHOI 1MEHTHYHOCTI Ta KyJIbTYpHOi camomoBaru. BomHowac cTapi
MEXaHi3MU HE 3HHUKJIU: TeHJepHa OIHApHICTh, 3MarajibHe paHXyBaHHSA TypOOTH,
MpUBaTH3allisl CTPYKTYPHHUX TPoOJeM 1 TaOJIoigHE CHPOIIEHHS KOHQMIIKTY

MPOJOBXYIOTh BIATBOPIOBATHUCS, IIPOCTO B HOBUX TEMATUYHHX JAcKoparisx. [36]
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[IpakTuHMI HACHIOK I[bOIO BHUCHOBKY TaKHWil: pefakilii, mpoarwcepu M
AOCTIAHUKHA MalOTh OI[IHIOBAaTH PO3BAXKATHHUI KOHTEHT HE JIMIIE 32 TEMaMH, a
nepeaycim 3a opMatHoOrO apxiTekTyporo. Came hopMaT BiAMOBIIa€ HA MUTAHHS,
YU MEPETBOPUTHCA CYCHIIBHO BaXKJIMBA TEMA HA JIeJIIKaTHE MyOJIiuHE MOSICHEHHS,
Ha CepiifHe MopaibHE CYIWIHINE, Ha TEparneBTHUYHUN EKCIepUMEHT abo Ha
Becelly, Maii’ke HEMOMITHY CTaHAapTU3allil0 “HapoJHOi’ BIAMOBIIL. Y LBOMY
CEHC1 KpUTHKA PO3BaXKATBHUX MeJia MOBUHHA OYyTH KaHPOBO UYTJIMBOIO: OfHA U
Ta cama TeMa — CKaXIMO, TeHJIep, MAaTEPUHCTBO 200 PErioHaJbHICTh — MpPaIio€e
OPUHIMIIOBO TMO-PI3HOMY B CTYIii BUKPUTTS, B CiMeilHOMYy OOMIHI 4YM B
TesieirpoBomy Oatii. [37]

OCHOBHI TIpOTAIMHM 71l TOJANBIINX JIOCHIKeHb o4deBuAHI. [lo-mepie,
Opakye cuctemHux audience studies mpo Te, SIK came YKpaiHChbKa ayJIuUTOpis
1HTepHAI3ye abo BIAKHIAE HOPMH, IO MPOTMOHYIOThCS UMK (popmatamu. [lo-
Jpyre, OKpeMoro aHamuizy mnorpelye ruiatdhopmizaris TelIeBi3IMHUX >KaHPIB —
nepeayciM mepexii coriaibHoro Tok-moy B YouTube-only cepenouriie i 3MiHa
TEMIy, IHTUMHOCTI Ta KJIMOBOI HUPKyJsmii #oro ¢dparmentiB. I[lo-Tpere,
NEPCIEKTUBHUM € JOCIIKEHHS BUPOOHUYUX PIllIEHh — MOHTaXYy, TUTPYBaHHS,
npomo-cTparerii, A/B-3aronoBkiB, KOpPOTKHX TpeuiepiB — SK OKPEMHUX
MexaHi3MiB HopMaii3aiii. ITo-yeTBepre, moTpiOHa muUpIa eTUYHA TUCKYCIS PO
MEX1 JIOMMYCTUMOTO B PO3BAXKAJIBHOMY MPEACTABICHHI BOEHHOI TpaBMHU,

JUTSYOTO JOCBIAY Ta ciMelHOI KOH(iAeHIIiHHOCTI. [38]
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MODERN APPROACHES TO THE PREVENTION OF PRETERM
BIRTH: A LITERATURE REVIEW

Abstract

Preterm birth remains one of the most important challenges in modern
obstetrics and neonatology, as it is a leading cause of perinatal morbidity,
mortality, and long-term adverse health outcomes in children. Millions of infants
are born prematurely worldwide each year, and complications associated with
prematurity significantly increase the risk of respiratory, neurological, metabolic,
and cardiovascular disorders both during the early neonatal period and later in life.
Despite substantial advances in perinatal medicine, the incidence of preterm birth
remains high, highlighting the need for improved methods of risk prediction and
prevention.

The aim of this review was to analyze current literature regarding risk factors,
pathophysiological mechanisms, screening methods, and contemporary strategies
for the prevention of preterm birth, with a particular focus on personalized
approaches to the management of high-risk pregnancies. The review summarizes
findings from recent clinical studies, systematic reviews, and meta-analyses
evaluating the predictive value of transvaginal cervical length measurement, fetal
fibronectin testing, as well as the effectiveness of vaginal progesterone, cervical

cerclage, and combined preventive interventions.
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The analysis indicates that preterm birth is a multifactorial syndrome in
which infectious and inflammatory processes, cervical insufficiency, multiple
pregnancy, endocrine disorders, and behavioral risk factors play significant roles.
The most effective preventive strategy involves the timely identification of women
at high risk through the use of modern screening methods and individualized
selection of preventive measures. Vaginal progesterone and cervical cerclage
remain the most evidence-based approaches for preventing preterm birth, while
combined strategies have demonstrated promising results in high-risk patients.

Therefore, the contemporary concept of preterm birth prevention is based on
the principles of personalized medicine, including comprehensive risk assessment,
early screening, and the implementation of individually tailored preventive
strategies. Further development of innovative diagnostic technologies and novel
therapeutic approaches may contribute to reducing the incidence of preterm birth
and improving perinatal outcomes.

Keywords: preterm birth, prematurity, progesterone, cervical cerclage, fetal

fibronectin, prevention, high-risk pregnancy, perinatal outcomes.

Problem statement. Preterm birth remains one of the most pressing
challenges in modern obstetrics due to its high prevalence and the substantial risk
of severe perinatal complications. According to international epidemiological
studies, more than 13 million infants are born preterm worldwide each year, and
prematurity remains a leading cause of mortality among newborns and young
children [1, 2]. The significance of this issue is further emphasized by the
increased incidence of neurological, respiratory, metabolic, and cardiovascular
disorders among children born prematurely. Even with advances in neonatal
intensive care, the consequences of prematurity may persist throughout life,

affecting both physical health and cognitive development.
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Current scientific evidence indicates that preterm birth is not a distinct
nosological entity but rather a complex clinical syndrome with a multifactorial
pathogenesis. The principal mechanisms involved include activation of systemic
and local inflammatory pathways, premature cervical remodeling, increased
myometrial contractility, placental dysfunction, and excessive uterine distension
associated with multiple gestation [4, 15]. In addition, social and behavioral
factors, including smoking during pregnancy, chronic stress, inadequate nutrition,
and concomitant maternal medical conditions, play an important role in the
development of preterm birth.

Over recent years, approaches to the prevention of preterm birth have
undergone substantial changes. While earlier strategies primarily focused on
managing established preterm labor, contemporary concepts emphasize the early
identification of women at high risk, the implementation of screening programs,
and the use of personalized preventive interventions. Particular attention is
currently directed toward transvaginal cervical length assessment, the
identification of biochemical risk markers, and the application of combined
preventive approaches.

Despite considerable progress in understanding the mechanisms underlying
preterm birth, no universal preventive strategy has yet been established. The
effectiveness of individual preventive interventions largely depends on maternal
clinical characteristics, the presence of risk factors, and gestational age.
Consequently, modern obstetrics is increasingly guided by the principles of
personalized medicine, which advocate individualized preventive strategies
tailored to each patient. This approach is considered one of the most promising
pathways for reducing the incidence of preterm birth and its associated perinatal
complications.

Analysis of recent research and publications. In recent years, the prevention

of preterm birth has remained a major focus of obstetric research. Numerous
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contemporary studies have investigated the risk factors for prematurity, improved
predictive tools, and the development of effective preventive strategies. Studies
conducted by Ye C.X. et al. (2021) [1] and Zhang Y.J. et al. (2022) [2] confirmed
the multifactorial nature of preterm birth and highlighted the importance of
individualized risk assessment in every pregnant woman.

Particular attention has been devoted to screening methods for predicting
preterm birth, especially cervical length measurement and fetal fibronectin testing
[5, 11]. Considerable interest has also been generated by studies evaluating the
effectiveness of vaginal progesterone and cervical cerclage in women at high risk
of preterm delivery [6, 7, 13, 14]. Recent systematic reviews and meta-analyses
support the use of a personalized approach to preterm birth prevention that
incorporates obstetric  history, screening results, and coexisting maternal
conditions.

At the same time, innovative preventive strategies, including combined
treatment approaches, bioengineering technologies, and localized drug delivery
systems, are being actively investigated [4, 15]. Despite the growing body of
evidence, the optimal combination of preventive interventions and their
individualization remains an area of ongoing scientific research.

Purpose of the article. The aim of this study was to analyze current literature
regarding risk factors, screening methods, preventive strategies, and promising
directions in personalized therapy for preterm birth, with the goal of evaluating
their effectiveness in improving perinatal outcomes.

Presentation of the main material of the study. Preterm birth results from a
complex interaction of multiple risk factors that may act simultaneously or
sequentially throughout pregnancy. Among the most significant factors identified
by contemporary studies are infectious and inflammatory diseases of the
urogenital tract, multiple pregnancy, preterm premature rupture of membranes,

cervical pathology, endocrine disorders, and an adverse obstetric history [1, 2]. In
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a prospective cohort study, Ye C.X. et al. (2021) demonstrated that the risk of
preterm birth increases significantly in women with a combination of several risk
factors, particularly in the presence of infection and structural cervical changes
[1]. Similarly, Zhang Y.J. et al. (2022) showed that the incidence of preterm birth
varies substantially according to gestational age, maternal age, and concomitant
medical conditions, highlighting the heterogeneity of the underlying pathogenic
mechanisms [2]. In modern obstetrics, preterm birth is therefore regarded as a
multifactorial syndrome in which each clinical case requires individualized risk
assessment and a personalized preventive approach.

One of the most important components of contemporary prevention strategies
is the early identification of women at high risk. Currently, transvaginal
ultrasonographic measurement of cervical length during the second trimester is
considered one of the most informative predictive methods. Cervical shortening is
among the strongest predictors of spontaneous preterm birth, particularly in
patients with a history of adverse pregnancy outcomes. Current evidence suggests
that a short cervix reflects processes of premature connective tissue remodeling,
activation of inflammatory pathways, and structural instability of the cervical
canal [5]. Baroutis D. et al. (2025) described a broad clinical spectrum of cervical
insufficiency, ranging from asymptomatic cervical shortening to severe forms
accompanied by prolapse of the fetal membranes and an extremely high risk of
pregnancy loss [5]. Therefore, regular ultrasound assessment of cervical length
enables the timely identification of patients who may benefit from preventive
interventions before the onset of clinical symptoms.

An important role among contemporary predictive tools is also played by the
assessment of fetal fibronectin. This glycoprotein serves as a marker of disruption
of the fetomaternal interface and may be detected in cervical secretions in women
at increased risk of preterm birth. In the large-scale QUIDS study, a predictive

model was developed that combined quantitative fetal fibronectin testing with
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clinical parameters and ultrasonographic findings [11]. The implementation of this
model significantly improved the accuracy of preterm birth risk prediction and
facilitated more effective patient management. This approach is particularly
valuable in reducing unnecessary hospital admissions and avoiding excessive
pharmacological interventions. The integration of ultrasonographic and
biochemical screening methods is currently considered one of the most promising
directions in modern perinatal medicine.

One of the most extensively studied methods for the prevention of preterm
birth is the administration of vaginal progesterone. Its effectiveness is attributed to
its ability to reduce the activity of pro-inflammatory cytokines, suppress
myometrial contractility, stabilize cervical integrity, and support placental function
[13]. Contemporary studies have demonstrated that vaginal progesterone is
particularly effective in women with a short cervix and a high risk of spontaneous
preterm birth. In a randomized controlled trial, Yadav G. et al. (2022) reported that
the use of vaginal progesterone significantly prolonged pregnancy and reduced the
incidence of preterm delivery [13]. Furthermore, a systematic review and network
meta-analysis conducted by Care A. et al. (2022) confirmed the effectiveness of
this intervention in women with high-risk singleton pregnancies [14].
Nevertheless, current guidelines emphasize that progesterone therapy should be
prescribed on the basis of individualized risk assessment and the results of
screening investigations.

Particular attention in recent years has been focused on the prevention of
placental dysfunction as one of the mechanisms underlying adverse perinatal
outcomes. According to Pecheriaha S.V. (2025), the early implementation of a
KOMIUIEKC preventive strategy in pregnant women with low placentation was
associated with improved uteroplacental blood flow, increased chorionic volume
and vascularization, and a reduced risk of developing primary placental

dysfunction. The author reported significant improvements in hemodynamic
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parameters within the maternal-placental-fetal unit, thereby creating more
favorable conditions for fetal growth and development. These findings support the
importance of early identification of high-risk pregnancies and the timely initiation
of preventive interventions aimed at improving perinatal outcomes [16].

Another important preventive strategy is cervical cerclage, which is used in
patients with cervical insufficiency or significant cervical shortening. The
mechanism of action of cerclage involves mechanical reinforcement of the cervix
and reduction of the risk of premature cervical dilatation. Cerclage is most
commonly performed in women with an adverse obstetric history, recurrent
pregnancy loss, or previous preterm birth. However, recent studies have suggested
an expansion of its clinical indications. In particular, Boelig R.C. et al. (2025)
demonstrated that cerclage may be beneficial even in women without a prior
history of preterm birth but with a short cervix detected during ultrasound
screening [7]. These findings reflect a gradual transition from standardized
treatment protocols toward a more personalized preventive approach.

In recent years, increasing attention has been directed toward combined
strategies for the prevention of preterm birth. The combination of vaginal
progesterone and cervical cerclage is currently considered one of the most
promising approaches for women at high risk of prematurity. According to a
systematic review by Aubin A.M. et al. (2023), the combined use of these
interventions was associated with more favorable perinatal outcomes compared
with either method used alone [6]. This approach is consistent with the modern
concept of personalized medicine, whereby preventive strategies are tailored
according to the individual characteristics of pregnancy, obstetric history,
screening findings, and coexisting maternal conditions.

A distinct clinical challenge is represented by preterm birth in multiple
pregnancies. It is well established that twin and higher-order multiple gestations

are associated with a substantially increased risk of prematurity due to excessive
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mechanical stretching of the uterus, accelerated cervical remodeling, and
alterations in hormonal regulation [3, 8]. In his studies, Roman A. (2023)
emphasized that the effectiveness of standard preventive interventions in twin
pregnancies is less predictable and that the management of these patients requires
a particularly careful individualized approach [3, 8]. Therefore, the search for
optimal strategies to prevent preterm birth in multiple pregnancies remains an
important focus of contemporary research.

Behavioral risk factors also play a significant role in the development of
preterm birth. One of the most important among these is smoking during
pregnancy. Hamadneh S. et al. (2021) demonstrated that both active and passive
smoking significantly increase the risk of preterm birth, low birth weight, and
other adverse perinatal outcomes [9]. The detrimental effects of smoking are
associated with placental insufficiency, fetal hypoxia, impaired microcirculation,
and activation of systemic inflammatory pathways. These findings highlight the
importance of incorporating lifestyle modification and preventive counseling for
pregnant women into comprehensive strategies aimed at reducing prematurity.

Antenatal administration of glucocorticoids occupies an important place in
the management of pregnant women at high risk of preterm delivery. This
intervention accelerates fetal lung maturation and reduces the risk of neonatal
respiratory distress syndrome. The use of corticosteroids has been shown to
decrease the incidence of severe neonatal complications, intraventricular
hemorrhage, and neonatal mortality. However, recent studies have emphasized the
need for a careful assessment of the balance between the benefits and the potential
long-term effects of glucocorticoid exposure on child development [12]. Shreeve
N. et al. (2022) stressed that excessive or unjustified use of glucocorticoids should
be approached with caution, particularly in pregnancies where the risk of preterm
birth is not sufficiently high [12]. These findings further support the importance of

individualized preventive and therapeutic strategies.
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Preterm birth has not only immediate neonatal consequences but also long-
term implications for health in adulthood. According to a systematic review by
Markopoulou P. et al. (2019), individuals born preterm have an increased risk of
developing hypertension, obesity, metabolic syndrome, and cardiovascular disease
later in life [10]. This evidence indicates that the prevention of preterm birth is not
only an obstetric concern but also a major public health and socioeconomic issue.

Contemporary research is increasingly focused on the development of
innovative approaches to the prevention of preterm birth. Zierden H.C. et al.
(2021) described promising localized drug-delivery systems capable of providing
sustained therapeutic effects while minimizing systemic exposure for both the
mother and the fetus [4]. Habelrih T. et al. (2024) also highlighted the potential of
bioengineering technologies, molecular therapies, and personalized medicine in
the future prevention of preterm birth [15]. The implementation of these
innovations may significantly transform current approaches to the management of
high-risk pregnancies and contribute to improved perinatal outcomes.

Conclusions. Preterm birth remains one of the most challenging problems in
modern obstetrics, exerting a substantial impact on perinatal outcomes and the
long-term health of children. The analysis of current literature indicates that
effective prevention of preterm birth is possible only through the timely
identification of women at high risk and the implementation of individualized
preventive interventions. The use of contemporary screening technologies in
combination with evidence-based preventive measures improves the management
of these patients and reduces the risk of adverse perinatal outcomes.

At the same time, the multifactorial nature of preterm birth necessitates
further refinement of risk prediction models and the development of novel
preventive strategies. Promising directions include the integration of clinical,
ultrasonographic, and molecular biomarkers of risk, as well as the incorporation of

personalized medicine principles into routine obstetric practice. Such approaches
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may contribute not only to reducing the incidence of prematurity but also to

improving long-term health outcomes and quality of life for children.
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POSTPARTUM HEMORRHAGE AND TRANEXAMIC ACID:
CURRENT EVIDENCE

Abstract

Postpartum hemorrhage (PPH) remains one of the leading causes of maternal
mortality and disability worldwide. According to national clinical guidelines, PPH
is defined as blood loss of 500 mL or more following childbirth or any amount of
blood loss resulting in hemodynamic instability. The primary etiological factor is
uterine atony, accounting for approximately 70% of cases, along with other
components of the "4Ts" concept (Tissue, Trauma, Thrombin). Tranexamic acid is
a potent synthetic antifibrinolytic agent and a lysine analogue that stabilizes the
fibrin clot by competitively inhibiting plasminogen activation and directly
suppressing plasmin activity. The drug rapidly reaches therapeutic plasma
concentrations, has a relatively short elimination half-life, and demonstrates a
favorable safety profile.

The aim of the study was to substantiate the clinical rationale and
pathogenetic effectiveness of tranexamic acid in the comprehensive treatment and
prevention of postpartum hemorrhage in order to reduce blood loss, prevent
coagulopathy, and decrease the need for blood transfusions.

The article analyzes data from large randomized controlled trials, systematic

reviews, and meta-analyses. Timely administration of tranexamic acid within the
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first three hours after the onset of bleeding significantly reduces hemorrhage-
related mortality, the risk of life-threatening complications, the volume of blood
loss (by 32-92 mL depending on the mode of delivery), and the need for blood
transfusions (by 38-39%). Prophylactic use in high-risk women reduces the
incidence of hemorrhagic complications. The greatest therapeutic benefit is
achieved when the drug is administered within the so-called “golden hour."

The safety profile of tranexamic acid is favorable, with the incidence of
thromboembolic events not exceeding that observed in placebo groups. The most
commonly reported adverse effects are nausea and vomiting.

Current evidence confirms the high efficacy and safety of tranexamic acid,
supporting its widespread incorporation into modern protocols for the
management of obstetric hemorrhage and the improvement of maternal outcomes.

Keywords: postpartum hemorrhage, tranexamic acid, antifibrinolytics,

maternal mortality, hemorrhage prevention, hemostasis, obstetric hemorrhage.

Problem statement. Postpartum hemorrhage (PPH) remains one of the most
pressing challenges in modern obstetrics, representing a leading cause of maternal
mortality and long-term morbidity worldwide. According to Order No. 205 of the
Ministry of Health of Ukraine dated March 24, 2014, postpartum hemorrhage is
defined as blood loss of 500 mL or more following the completion of the second
stage of labor or any amount of blood loss resulting in hemodynamic instability.
Clinical classification distinguishes between primary (early) PPH, occurring
within the first 24 hours after delivery, and secondary (late) PPH, which develops
within six weeks postpartum [5].

The strategy for emergency management is based on the rapid identification
of the underlying cause according to the internationally recognized “4Ts” concept.
The most common etiological factor is Tone (uterine atony), which accounts for

approximately 70% of cases of early PPH and is characterized by the inability of
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the myometrium to contract effectively. Other causes include retained placental
tissue (Tissue) in about 10% of cases, trauma to the birth canal (Trauma) in
approximately 20%, and coagulation disorders (Thrombin) in about 1% [5].
Although coagulation abnormalities represent the smallest proportion of primary
causes, they frequently play a crucial role in the development of massive
hemorrhage through the onset of disseminated intravascular coagulation (DIC) and
consumptive coagulopathy [5].

The search for effective hemostatic strategies remains highly relevant
because successful control of postpartum hemorrhage largely depends on the
timely initiation of pathogenetically targeted therapy. In this context, the use of
tranexamic acid has attracted considerable attention. As a potent antifibrinolytic
agent, tranexamic acid promotes stabilization of the fibrin clot, which is critically
important regardless of the underlying “4T” mechanism, since severe blood loss
inevitably triggers excessive fibrinolytic activity. The incorporation of tranexamic
acid into treatment algorithms within the “golden hour” not only minimizes blood
loss but also substantially reduces the need for blood transfusions, fully aligning
with the principles of safety and effectiveness established in national clinical
guidelines [5].

Analysis of recent research and publications. The current evidence
supporting the use of tranexamic acid in postpartum hemorrhage is based on large
randomized controlled trials (RCTs) and meta-analyses.

The landmark WOMAN trial (2017), which included more than 20,000
women with clinically diagnosed postpartum hemorrhage, demonstrated that early
administration of 1 g of intravenous tranexamic acid, with the option of a second
dose after 30 minutes if bleeding persisted, reduced death due to hemorrhage by
31% (RR 0.69; 95% CI 0.52-0.91) when administered within the first three hours

after the onset of bleeding. The beneficial effect was particularly pronounced in
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women with severe blood loss. In addition, the rates of hysterectomy and
laparotomy were reduced by approximately one-third [7].

The TRAAP trial (2018) evaluated the prophylactic administration of 1 g of
tranexamic acid following vaginal delivery in 3,891 women. Although no
significant reduction in blood loss exceeding 500 mL was observed, the incidence
of hemorrhagic complications decreased by 32%, and the need for additional
uterotonic agents was lower compared with the control group [6].

The large international WOMAN-2 trial (2024), conducted among women
with anemia, did not demonstrate a significant preventive effect of tranexamic acid
when administered after childbirth. These findings highlight the importance of
earlier administration and more appropriate patient selection for prophylactic
treatment [13].

Recent meta-analyses published between 2023 and 2025 (Al-Dardery,
Daghmouri, Rohwer, and colleagues) have consistently confirmed a reduction in
perioperative blood loss during both cesarean delivery and vaginal birth,
particularly among women at high risk of hemorrhage [14-16].

A systematic review by Ali et al. (2025) further demonstrated that tranexamic
acid effectively reduces postpartum blood loss and the need for blood transfusions
following both vaginal and operative deliveries [3].

Similarly, a Cochrane-style systematic review on postpartum hemorrhage
prevention conducted by Rohwer et al. (2025) confirmed the effectiveness of
tranexamic acid, particularly among women with an increased risk of hemorrhagic
complications [16].

Collectively, these findings support the recommendations of the World
Health Organization and national clinical guidelines advocating the routine use of
tranexamic acid in the management of postpartum hemorrhage within the "golden
hour" and consideration of its prophylactic administration in selected high-risk

populations.
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Purpose of the article. To substantiate the clinical rationale and pathogenetic
effectiveness of tranexamic acid in the comprehensive management of postpartum
hemorrhage in order to reduce blood loss, prevent the development of
coagulopathy, and decrease the need for blood transfusions in accordance with
current standards of obstetric care.

Presentation of the main material of the study. Analysis of the
pharmacological properties of tranexamic acid (TXA) confirms its status as one of
the most potent antifibrinolytic agents currently available. As a synthetic analogue
of the amino acid lysine, TXA exhibits a binding affinity for plasminogen that is
6-10 times greater than that of its predecessor, s-aminocaproic acid, while its
individual antiplasmin activity is approximately 27 times higher. Following
intravenous administration, TXA rapidly achieves therapeutic plasma
concentrations and has a relatively short elimination half-life of approximately 3
hours, allowing precise control of hemostasis in acute clinical settings. The drug is
primarily excreted unchanged by the kidneys within 68 hours [1, 4].

The mechanism of action of TXA is based on the competitive inhibition of
plasminogen activation. By blocking lysine-binding sites on fibrin molecules,
TXA prevents the binding of plasminogen to fibrin and its subsequent conversion
into the active enzyme plasmin. At higher doses, the drug is also capable of
directly inhibiting plasmin activity. This dual mechanism ensures effective
stabilization of the fibrin clot and protects it from degradation mediated by tissue
plasminogen activator (tPA). In obstetric practice, this property is particularly
Important because it counteracts hyperfibrinolysis, a key pathogenetic mechanism
underlying massive hemorrhage. This effect is supported by evidence
demonstrating reduced D-dimer levels in women receiving TXA therapy [1, 4].

Additional systemic effects of tranexamic acid include preservation of
platelet function through inhibition of plasmin-induced platelet aggregation.

Furthermore, TXA has been shown to modulate the immune response by reducing
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the production of pro-inflammatory cytokines, particularly interleukin-6 (IL-6).
This effect may be of considerable clinical importance in critical obstetric
conditions, where massive blood loss is frequently accompanied by a systemic
inflammatory response and the development of organ dysfunction [1, 2].

The clinical efficacy of TXA in reducing maternal mortality has been
convincingly demonstrated in the landmark WOMAN trial. Administration of the
drug within the first three hours after the diagnosis of postpartum hemorrhage was
associated with a 33% reduction in death due to bleeding. Notably, TXA
demonstrates a unique degree of versatility, as its hemostatic effect is independent
of the underlying cause of hemorrhage, whether uterine atony, birth canal trauma,
or coagulation disorders. This distinguishes TXA from uterotonic agents, whose
effects are limited to specific mechanisms of bleeding. These findings were further
supported by a 2024 meta-analysis involving 54,404 women, which demonstrated
a 23% reduction in the risk of life-threatening hemorrhage [2, 3, 7].

Time to treatment, often referred to as the “golden hour” principle, is a
critical determinant of patient survival. Mathematical modeling has shown that
every 15-minute delay in TXA administration reduces its survival benefit by
approximately 10%. Administration later than three hours after the onset of
bleeding not only diminishes its effectiveness but may also be associated with an
increased risk of disseminated intravascular coagulation (DIC). Consequently,
contemporary research is increasingly focused on preventive strategies. Recent
studies published in 2024 indicate that prophylactic administration of TXA to
women at high risk of postpartum hemorrhage, even before the diagnosis is
formally established, is both safe and clinically justified [3, 4].

Particular emphasis in recent studies has been placed on the safety profile of
tranexamic acid. The most up-to-date meta-analyses published in 2024 have
largely refuted concerns regarding an increased risk of thromboembolic

complications associated with its use. The incidence of thrombotic events in the
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TXA group was 0.2% (50 cases among 26,571 women), which was comparable to
that observed in placebo groups. Such findings support the favorable safety profile
of TXA and allow its use even in patients with complicated medical histories,
where the risk of death from hemorrhage substantially outweighs the potential risk
of coagulation-related adverse events. Furthermore, TXA has been shown to
reduce the need for blood transfusions by approximately 38-39%, thereby
minimizing the risks associated with transfusion-transmitted infections and other
transfusion-related complications [1, 3].

In obstetric practice, TXA has demonstrated a statistically significant ability
to reduce blood loss during both vaginal delivery and cesarean section. Average
reductions in blood loss of approximately 92 mL during vaginal birth and 32.5 mL
during cesarean delivery have been reported. In addition, the efficacy of TXA has
been well established in the management of menorrhagia, where reductions in
menstrual blood loss ranging from 34% to 59% have been observed. By
preserving maternal blood volume, TXA contributes to the prevention of severe
iron-deficiency anemia, facilitates postpartum recovery, and improves overall
maternal well-being [1, 2].

The TRAAP trial, a multicenter double-blind randomized controlled study,
was designed to evaluate the prophylactic efficacy of tranexamic acid in
preventing postpartum hemorrhage following vaginal delivery. Analysis of data
from 3,891 participants demonstrated that administration of 1 g of TXA was
associated with a 32% reduction in postpartum hemorrhagic complications and a
lower need for additional uterotonic therapy. However, no statistically significant
difference was observed in the incidence of blood loss exceeding 500 mL. It is
important to note that the study included a substantial proportion of women at
increased risk of postpartum hemorrhage. One limitation of the study was the
variability in the timing of hemoglobin and hematocrit measurements, as sample

collection procedures were not standardized [6].
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The multicenter open-label randomized controlled EXADELI trial
demonstrated that early administration of high-dose tranexamic acid (4 g) in
patients with postoperative bleeding produced a clinically significant hemostatic
effect [8]. In patients with traumatic injuries accompanied by hemodynamic
instability, an additional 3 g dose administered within the first hour after injury
was associated with reduced 30-day mortality compared with placebo.
Nevertheless, the use of high-dose TXA was linked to an increased risk of adverse
events, including seizures, venous thromboembolic complications, and potential
renal impairment. In contrast, prehospital administration of TXA at doses of 1 g or
2 g did not demonstrate clear clinical benefits [9].

Pregnancy is characterized by physiological activation of the hemostatic
system and the development of a prothrombotic state, which increases the risk of
venous thromboembolism. Consequently, concerns have been raised regarding the
possibility that TXA administration for the prevention and treatment of
postpartum hemorrhage might further increase thrombotic risk. However, the
majority of contemporary studies have failed to demonstrate a significant
association between TXA wuse and an increased incidence of venous
thromboembolic events [6, 7, 10].

At the same time, findings from a recent randomized controlled trial
indicated a slightly higher incidence of thromboembolic events during the first
three months postpartum among women receiving tranexamic acid compared with
those receiving placebo (0.4% vs. 0.1%; adjusted hazard ratio = 4.01; p = 0.08).
The investigators suggested that this observation may be related to the use of
higher doses and prolonged treatment duration. Therefore, when prescribing TXA,
clinicians should carefully consider each patient's individual thrombotic risk
profile and exercise caution, particularly in women with pre-existing risk factors

for thromboembolic complications [11].
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Among the adverse events associated with tranexamic acid administration,
nausea and vomiting were reported most frequently. An increase in drug dosage
was associated with a higher incidence of gastrointestinal side effects, and isolated
cases of seizures have also been documented. According to a meta-analysis,
symptoms of nausea and vomiting occurred more often in patients receiving
tranexamic acid than in those assigned to the control group. However, no
significant differences were observed between groups regarding the incidence of
dizziness or photopsia [12].

The thermostability of tranexamic acid and its long shelf life make it
particularly valuable in low-resource settings and in emergency prehospital care.
The World Health Organization recognizes TXA as a life-saving medication, as its
timely administration can prevent the need for radical surgical interventions,
including hysterectomy and repeat laparotomy [4].

Conclusions. Tranexamic acid occupies an important place in contemporary
strategies for the prevention and treatment of postpartum hemorrhage due to its
potent antifibrinolytic activity, well-established clinical efficacy, and favorable
safety profile. Timely administration of the drug contributes to a reduction in
blood loss, decreases the need for blood transfusion therapy, and improves
maternal outcomes. Current evidence supports the incorporation of tranexamic
acid into comprehensive algorithms for the management of obstetric hemorrhage,
particularly in women at high risk of hemorrhagic complications. Future research
should focus on optimizing dosing regimens, refining indications for prophylactic

administration, and evaluating long-term clinical outcomes associated with its use.
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METOAOJIOTTYHI 3ACAJIN CTPATEI'TYHOI'O YIIPABJIIHHA
TPAHCO®OPMALIC€IO HAHIOHAJIBHUX EKOHOMIYHHUX
EKOCHUCTEM Y IU®POBIM EKOHOMIIII

METHODOLOGICAL FOUNDATIONS OF STRATEGIC
MANAGEMENT OF THE TRANSFORMATION OF NATIONAL
ECONOMIC ECOSYSTEMS IN THE DIGITAL ECONOMY

Anomauis

VY crarti AOCHIIKEHO METOJOJIOTIYHI 3acaayd CTPATeridHOrO YIpaBIIiHHS
TpaHcPOpMaIli€r0 HAI[IOHAIBHUX €KOHOMIYHUX €KOCHUCTEM Y KOHTEKCTI PO3BUTKY
mupoBOoi  EKOHOMIKH.  AKTYyaJIbHICTh TEMHU  3yMOBIIEHa  TJIUOMHHUMU
CTPYKTYPHHMH 3MiHAaMH y CBITOBIM €KOHOMIIli, IO TIOB’si3aHi 3 IU(POBI3AIIi€IO,
miatgopMizaliiero Oi3Hec-mporeciB Ta (GOPMYBaHHSM MEPEKEBUX MOJeeH
CTBOPEHHS  BapToCTi. Y  TakMX yMOBaxX TPaAMIiiiHI  MIAXOAU 10
MaKpOEKOHOMIYHOTO YIPaBITIHHS noTpeOyIoTh KOHIIENI TYJIbHOTO

MEPEOCMUCIICHHS Ta IHTETpallil eEKOCUCTEMHOT TapagurMu.
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VY poboTi mpoaHadi30BaHO Cy4YacHi HAYKOBI MIAXOAU 1O TpPAKTyBaHHS
€KOHOMIYHHMX eKocHucTeM Ta 1u(poBoi TpaHchopmalii. BucBiTieHO 0c00JMBOCTI
(GyHKIIOHYBaHHS HU(POBUX €KOCUCTEM Ha PIBHI MIANPUEMCTB 1 TEPUTOPIATIBHUX
rpomaj. IlokazaHo, M0 €KOHOMIYHI €KOCHCTEMHM CIIiJ| PO3TJSJATH K CKIAIHI
aJanTHBHI  CHCTeMH, Yy SKHX KJIIOYOBE 3HAYCHHS Ma€  CTPYKTypa
B3a€MO3AJIC)KHOCTEN MK yYaCHHKaMH, a HE JIMIIE 1HIWBIIyalibHa €()EeKTUBHICTD
OKpeMHX Cy0’ €KTIB.

OO6rpyHToBaHo, 110 IUdpoBa TpaHchopmailisi € GaraTOBUMIPHUM MPOLIECOM,
SIKUWA OXOIUTIOE TEXHOJIOTT4HI, IHCTUTYIIHHI Ta OpraHizaimiiiHi 3MiHU, GOPMYIOUU
HOBI MEXaHI3MH B3a€EMO/JI11 MDXK JIepkKaBoto, 613HecOM 1 criokuBadyaMu. BuzHaueHo,
IO CTpaTeriyHe YNPaBIiHHS HaIliOHAIBHUMH EKOHOMIYHUMH €KOCUCTEMaMHU
MOBMHHO 0a3yBaTHCS HA MPUHIIMIIAX CUCTEMHOCTI, aJIallTUBHOCTI Ta KOOPAWUHAIII1
1HTEpeCiB YUYaCHUKIB IIU(PPOBOTO CEPEOBUIIIA.

3anponoHOBaHO TPUPIBHEBY METOJOJIOTIUHY MOJENb CTPATEriyHOTO
YIpaBIiHHS TpaHCPOpPMaIli€l0 E€KOHOMIYHUX EKOCHUCTEM, IO BKJIIOYAaE Mera-,
Me30- Ta MIKpOpiBeHb aHamizy. JloBemeHo, 10 iHTErpaiisi €KOCHUCTEMHOTO,
IHCTUTYIIIHHOTO Ta  TIOBEAIHKOBOrO  TMIAXOMIB  3a0e3medyye  ITiABUIICHHS
e(hEeKTUBHOCTI CTPATEriYHOTO YIIPaBIIHHSA HAI[IOHAIHHOK €KOHOMIKOIO B YMOBax
1 dposizarii.

OTtpumaHi pe3yiabTaTH MOXYTh OYTH BHKOPHCTaHI M1 (OpMyBaHHS
JIEp’KaBHOI TMOJITUKKA [HU(PPOBOTO PO3BUTKY, YIAOCKOHAJICHHS MEXaHI3MIB
€KOHOMIYHOTO  pEeryJlOBaHHS Ta TMIABUIIEHHS KOHKYPEHTOCIPOMOXHOCTI
HAI[lOHAJbHUX €EKOHOMIYHHUX CUCTEM.

Knwouosi  cnosa: HamioHaNbHI  €KOHOMIYHI  €KOCHUCTEMH, IH(POBa
€KOHOMIiKa, CTpaTeriyHe YMpaBiiHHA, IudpoBa TpaHchopmarllisi, eKOCUCTEMHUN

MiAX11, IHCTUTYIIHHI 3MiHH

Abstract
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The article examines the methodological foundations of strategic manage-
ment for the transformation of national economic ecosystems in the context of dig-
ital economy development. The relevance of the topic is driven by profound struc-
tural changes in the global economy associated with digitalization, platformization
of business processes, and the emergence of network-based value creation models.
Under these conditions, traditional approaches to macroeconomic governance re-
quire conceptual reconsideration and the integration of an ecosystem-based para-
digm.

The study analyzes contemporary scientific approaches to the interpretation
of economic ecosystems and digital transformation. It highlights the functioning
features of digital ecosystems at the level of enterprises and territorial communi-
ties. It is demonstrated that economic ecosystems should be viewed as complex
adaptive systems in which the structure of interdependencies among participants
plays a key role, rather than only the individual efficiency of separate actors.

Digital transformation is substantiated as a multidimensional process en-
compassing technological, institutional, and organizational changes, forming new
mechanisms of interaction between the state, business, and consumers. It is deter-
mined that the strategic management of national economic ecosystems should be
based on the principles of systemic thinking, adaptability, and coordination of in-
terests among participants in the digital environment.

A three-level methodological model for strategic management of economic
ecosystem transformation is proposed, including macro-, meso-, and micro-level
analysis. It is proven that the integration of ecosystem, institutional, and behavior-
al approaches enhances the effectiveness of national economic governance under
conditions of digitalization.

The obtained results can be used for shaping public policy in digital devel-
opment, improving economic regulation mechanisms, and increasing the competi-

tiveness of national economic systems.
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llocmanoska npobaemu. CydacHUM eTan PO3BUTKY CBITOBOI €KOHOMIKH
XapaKTEPU3YEThCS CUCTEMHOIO TpaHC(hOpMalli€lo, M0 3yMOBJIEHA CTPIMKOIO
uudposizaniero, miatdopmizaiiero O6i3Hec-Moene Ta GOpMyBaHHSIM CKJIATHUX
MEpEKEBUX CTPYKTYp B3a€EMOJIl EKOHOMIYHMX areHTiB. Y 1UX YyMOBax
HaI[IOHAJIbHI ~ €KOHOMIYHI CHCTEMH IIOCTYNOBO €BOJIIOI[IOHYIOTh Yy  OiK
E€KOHOMIYHMX €KOCHCTEM, sKi (PYHKI[IOHYIOTh SIK IHTErpoBaHl OaratopiBHEB1
CTPYKTYpU CTBOPEHHS I[IHHOCTI.

Oco0nuBoi akTyaabHOCTI HaOyBae npodsiema GOpMyBaHHS METOIOJIOTTUHUX
3acaji CTPATEri4YHOrO YIPaBIIHHSI TaKUMH €KOCHUCTEMaMH, OCKUIbKH TpaJUIliiH1
MiIXOAM MaKpOSCKOHOMIYHOTO pEryJIIOBaHHS BHUSBISIOTHCS HEIOCTATHIMH IS
3a0e3MedeHHsl  CTIMKOCTI,  aJanTUBHOCTI Ta  KOHKYPEHTOCIPOMO>KHOCTI
HaIlIOHAJLHUX €KOHOMIK Y IU(PPOBOMY CEpEIOBHIIII.

VY HaykoBi#l JiTepaTypi HAroJOIy€eThCs, 0 udpoBa TpaHchopmallis HE €
JUIIE TEXHOJIOTITYHUM TIPOILIECOM, a BHCTYIA€ I1HCTUTYIIHHO-OPTaHi3aliifHOIO
3MIHOIO, SIKa 3MIHIOE JIOT1KY B3a€MO/Iii YUaCHUKIB PUHKY Ta MEXaHi3MU CTBOPECHHS
BaprocTi [3]. BogHouac eKOCHCTEMHME IMiIXia JT03BOJISIE PO3IIISIIATH €KOHOMIKY
K CTPYKTYpOBaHY MEPEKY B3a€EMO3aJICKHUX aKTOPiB, J€ KIIOYOBE 3HAUYEHHS Ma€
KOOPAMHAIIISA Ta apXiTeKTypa B3aemoii [2].

Ananiz oocnioyncenv i nyonikayi. CydacHI HAyKOBI MAXOAH MO
JOCITIHDKCHHS] €KOHOMIYHUX €KOCHUCTeM 1 mporeciB nudpoBoi TpaHchopmarrii
dbopMyrOoTh 0araToBUMIpHY TEOpPETHYHY 0a3zy, IO TO€IHYE CICMECHTHU
CTPATEriYHOTO MEHEKMEHTY, IHCTHTYLIMHOI €KOHOMIKM Ta Teopii CKIIaJHUX
cucteM. Y TIIGHTPl yBarw JOCIITHUKIB 3HAXOJMTHCSA IEPEXiJ BiJ TpaJHIIHHUX
lepapXi9HUX MOJIENEH YIpaBIiHHS €KOHOMIKOIO JI0 MEPEXKEBUX Ta TUIaT(HOpPMHUX
CTPYKTYp, A€ KIIOYOBY POJb BIIIrpace B3aEMOMIS MK YYaCHHMKAMH Ta CITUIbHE

CTBOpeHHS IiHHOCTI [1; 2].
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VY Mexax CcydacHOi €KOHOMIYHOI Teopii €KOCHCTEMHMH MIAX1I pO3risiae
E€KOHOMIYHE CEPEIIOBUIIE SIK CTPYKTYPOBaHY CUCTEMY B3a€EMOIIOB’ I3aHUX aKTOPIB,
Akl (OpPMYIOTh CHUIbHI MPOAYKTH, cepBicH Ta iHHOBarii. [lpu npomy ocoGnuBa
yBara NpUIUISETBCA aApXITEKTYypl B3a€MO3B’SI3KIB, MEXaHI3MaM KOOpJHMHALIl Ta
PO3MOALTY IIHHOCTI MK ydyacHMKaMu ekocuctemu [1]. Takuil migxig A03BOJIsE
MeperTy BiJl aHaAI3y OKPEMHX OpraHizaliid g0 po3MsAy LUTICHUX MEpPEKEBUX
CTPYKTYp, IO € OUTbII aJleKBaTHUM YMOBaM ITU(PPOBOI EKOHOMIKH.

OxpeMuli HayKOBHW HampsM akKICHTYE yBary Ha TOMY, IO CTpaTerivyHe
yIPaBIIiHHS B yMOBaxX (hOPMYyBaHHS €KOCHCTEM IOBUHHO BPAaXOBYBaTH HE JIUIIC
BHYTPIIIIHI PECYPCH OKPEMHUX CYO’ €KTIB, aje i CHCTEMY iX B3a€EMO3aJIeKHOCTEH
[2]. YV 1bOMY KOHTEKCTI €KOCHCTEMa PO3IIISIIAEThCS K JTUHAMIYHA CTPYKTYpa, ¢
CTIHKICTh 1 KOHKYPEHTOCIIPOMOXXHICTh BHU3HAYAIOTHCS HE 130JIbOBAHMMU JIIMU
YYaCHUKIB, a SKICTIO 1X B3a€EMOJI1i, pIBHEM KOOPJWHAIIIT Ta 3JJaTHICTIO JI0 CITUIHHOT
amanrarii.

VY nocnimxeHHX MUGpoBoi TpaHchopMarlii miAKPECTIOEThCS, 1110 BOHA € HE
JIUIIE TEXHOJOTTYHUM SIBUIIEM, a KOMIUIEKCHUM IPOLIECOM TIUOMHHUX 3MIH Y
0i3HeC-MOJIeTIsAX, OpraHi3allifHUX CTPYKTypax Ta YIPaBIIHCBKUX MpakTUKax [3].
Hudposizamis Gpopmye HOBI yMOBH (DYHKIIIOHYBAaHHS €KOHOMIKH, B SKMX JIaHi,
miaThopMu Ta MUGPPOBI IHCTPYMEHTH CTAIOTh KIIFOYOBUMHU PECYpCaMu CTBOPCHHS
BapTocTi. Ilpm 1OMY TpaHcopMaIlliliHi TPOIECH OXOIUIIIOTh OJHOYACHO
TEXHOJIOTIYHUH, OpraHi3aliifHuii Ta IHCTUTYIIHHUHN piBHI [3].

BaxxnuBe Mmiciie y cydacHUX JOCTIDKEHHSX 3aiiMae aHam3 mudposizallii
€KOHOMIYHMX CHUCTEM Ha pIBHI MIAOPUEMCTB 1 TEPUTOPIATbHUX YTBOPECHbD.
30kpeMa,  JIOBEJEHO, IO BIPOBAKCHHS  IUPPOBUX  TEXHOJOTIH Yy
MIANPUEMHHUIIBKE CepeoBHINEe Crpusie (OpMyBaHHIO HOBUX EKOCHUCTEMHUX
MoOJIeNIeld PO3BUTKY, siKi 0a3yrOThCS Ha IHTETpallii pecypciB, 3HaHb 1 UPPOBUX
mwiatpopm [4]. OcoOnuBy poJsib BIAICPalOTh MIAXOAW [0 CTPATEri4yHOrO

YOpaBJIiHHS PO3BUTKOM TEPUTOPIATILHUX T'POMaJl, /i€ 3aCTOCOBYIOTHCS aJlallTUBHI
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smart-moneni, mo 3a0e3neuyyloTh MNIABUUIEHHS €()EKTUBHOCTI YNPaBIIHCHKUX
pIlIEHb Y CKJIAJJHOMY COL1aTbHO-€KOHOMIYHOMY CEepeAOoBHILI [5].

OkpemMo  ciig  BII3HAUUTH  JOCHIDKEHHS  MOBEJIHKOBUX  ACIEKTIB
(GyHKIIOHYBaHHS TU(POBOT €KOHOMIKH, B SIKMX aKIIEHT pOOUTHCS Ha B3aEMOJIT
CIOKMBAYIB 1 KOMIaHi# y nudpoBomMy ceperoBuii [6]. Taki miagxoau T03BOJISIIOTh
rubuie 3po3yMiTH MexaHi3MH (OpMyBaHHS MONUTY, TU(GPOBOI JOSIIBHOCTI Ta
OPUMHSTTS PillIEHb Y CEPEOBUIII BUCOKOT IHPOPMAIIIITHOT HACUYEHOCTI.

JlolaTkOBHI HAYKOBUH IHTEPEC CTAHOBJIATH Mpalli, MPUCBIYCHI ITUPPOBOMY
MapKeTHHT'y Ta OMHIKaHAJIBHHM CTpAaTerisiM, JIeé PO3TIIAJAIOThCS I1HTETpOBaHi
MEXaHI3MHU B3a€MOJI1i Cy0’€KTIB PUHKY 4yepe3 pi3Hi uudposi kananu [7-9]. V uux
JOCIIJDKEHHSIX  TJIKPECIIOEThCA, 10 €(PEKTUBHICTh CyYaCHUX EKOHOMIYHUX
CUCTEM 3HAYHOIO MIpOIO 3aJIEKUTh BiJl 31aTHOCTI 3a0e31neuyBaTu Oe3nepepBHICTS 1
y3rOJDKCHICTh KOMYHIKAIIH y HHU(PPOBOMY CEpPEIOBUIII, IO Oe3MocepeIHbO
BIJTUBAE Ha KOHKYPEHTOCIPOMOXHICTh MiAMPHEMCTB 1 CTIHKICTh €KOHOMIYHHX
€KOCHUCTEM.

TakuM YMHOM, Cy4YacHUH CTaH HAyKOBUX JOCHIIHKEHb CBITYUTH PO
dbopMyBaHHS IUTICHOT MDKIMCIUIUIIHAPHOI MapaJurMH, B SKIH TOEIHYIOTHCS
€KOCUCTeMHUH, I1HCTUTYIIMHHM, TOBEAIHKOBHH Ta MHUGPOBO-CKOHOMIUHHI
nmiaxoau. lle cTBoproe TeopeTHUHE MIATPYHTS Ui TOJAJIBIIOTO PO3BUTKY
METOJOJIOT1i  CTPaTEeriyHOro  YIpaBIiHHSA TpaHchOpMalli€ld  HaIlOHATBLHUX
€KOHOMIYHHX €KOCHUCTEM.

Mema cmammi. MeToio cTaTTi € OOTpYHTYBaHHS METOJOJIOTIUHUX 3acajl
CTPaTEri4YHOT0 YyMpaBIiHHA TpaHC(OPMAIIEI0 HAIIOHATBHUX EKOHOMIYHUX
€KOCHCTEeM y ITU(GPOBIA €KOHOMIII Ta BU3HAYCHHS KOHIICUTYaJbHHUX MIAXOIB 10
ix amanraiii B yMoBax riodanbHoi 1udpoBoi Tpanchopmariii.

Buknao ocnosnoeo mamepiany

1. Konuyenmyanizauia  HAWiOHAIbHOI €KOHOMIUYHOT  eKocucmemu.

HamionanbHa eKOHOMIYHA €KOCHCTEMa Yy CyYacHId HayKoOBIM 1HTeprpeTanii
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PO3MIISIAAETHCS SIK CKJIaJHa, OaraTopiBHEBa Ta JAMHAMIYHA CHCTEMa, 110 00’ €IHY€
B3a€MOIIOB’s3aH1 1HCTUTYLII, MIJIPUEMCTBA, J€pKaBHI Opranu, (HiHAHCOBI
CTPYKTYpPH, HAYKOBO-OCBITH1 opraHizaiii Ta uu¢posi maathopMu. Y Mexkax Takoi
CUCTEMHU BIIOYBa€ThCcsl O€3MEpepBHUII TpoOLEC CTBOPEHHS, pPO3MOALTY Ta
Nepepo3NoALTY eKOHOMIUYHOI I[IHHOCTI, 0 (DOPMYETHCS HAa OCHOBI B3a€MOJI1i BCIX
YYaCHUKIB.

OCOONMBICTIO €KOCHUCTEMHOT'O0 TIAXOAY € Te, 110 TOJOBHUN aKIEHT
3MIIIYETHCS 3 OKPEMHX €KOHOMIYHMX AareHTiB Ha XapakTep 1 SKICTh iX
B3aeMO3B’s3KiB. Came  CTpyKTypa IIMX  B3a€MO3aJCKHOCTEH  BU3HAYae
e(eKTUBHICTh (PYHKI[IOHYBaHHS BCl€l CHUCTEMHM, il CTIHKICTh Ta 3JATHICTH 0
ajanTaimii B yYMOBaxX 30BHIIIHIX IIOKIB 1 TEXHOJOTTYHMX 3MiH [1]. ¥V 1mpomy
KOHTEKCTI E€KOHOMiYHa €KOCHCTeMa IepecTae OyTH TMpOCTO CYKYITHICTIO
IHCTUTYTIB 1 MEPETBOPIOETHCS HAa IHTETPOBAHY MEPEXKY B3AEMO/III, /1€ KIHOYOBY
POJIb BiAITpae KOOPAUHAILIIS Ta y3TOJKEHICTh JTiil.

TakuMm 4YWHOM, CTpaTeriuHe YIpaBIiHHS HAI[IOHAIPHOK EKOHOMIYHOIO
€KOCUCTEMOIO TOBUHHO OYTH CIIPsIMOBAHE HE JIMIIIE Ha IMiJIBUILIEHHS €EKTUBHOCTI
OKpEMHUX €JEMEHTIB, aje W Ha ONTHUMI3alil0 BCi€i MEpeKeBOi CTPYKTypH
B3aEMOJIl, 10 3a0e3medyye (GopMyBaHHS CHHEPreTHYHOro edekTy Ta
JIOBIOCTPOKOBY CTIMKICTh €KOHOMIYHOTO PO3BHUTKY.

2. Hug¢posa mpancghopmauia ax cucmemna 3mina. lludposa
TpaHchopMallisi CydacHOI CKOHOMIKH € KOMIUIGKCHHMM 1 OaraTopiBHEBHM
MPOIICCOM, KUK OXOIUTIOE TJIMOOKI 3MiHM B TEXHOJIOTTYHIN, OpraHizamiiiHid Ta
IHCTUTYIIMHIN mnomuHax. Ha TexHomoriyHoMy piBHI BOHa 0a3yeThCcsi Ha
BIIPOBAPKCHH1 IHCTPYMEHTIB OOpOOKM BEIMKUX JaHUX, MITy49HOTO IHTEJIEKTY,
OJIOKUEHH-PIICHb, XMAaPHUX TEXHOJIOT1H Ta IHINX MU(PPOBUX IHHOBAITIN.

Opranizamniiinuii  piBeHb mnependadae TpaHchopmaliro Oi3HeC-MOeNeH,
dbopmyBaHHs TUIATHOPMHHUX EKOCHUCTEM, PO3BUTOK OMHIKaHAJIbHUX CTpaTerii

B3a€EMOJII Ta 3MIHY MNPUHUMIIB YOPABIIHHA MiANPUEMCTBAMU. [HCTUTYLIMHUI
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piBEHBb BKJIIOYAE QJANTaIlil0 HOPMATHBHO-TIPABOBOTO CEPEIOBHINA, JIEPKAaBHOTO
PEryJIOBaHHS Ta MEXaHI3MIB €KOHOMIYHOI MOJITHUKM O HOBHX YMOB LU(POBOI
€KOHOMIKHU.

Y 1upomy KoOHTEKCTI mudpoBa TpaHchOpMallisi BUCTYNAE HE JIUIIE SK
TEXHOJIOT1YHUHN TIpoliec, a K PyHIaMeHTaIbHa 3MiHA JIOT1KM CTBOPEHHSI BapTOCTi
Ta (PyHKIIOHYBaHHS €KOHOMIYHHMX cucTeM. BoHa ¢popMmye HOBI npaBuiia B3aeEMOAI1
MDK ~ Ccy0’€eKTaMHM  pHMHKY Ta  3MIHIOE  TpaaulidHI  ySBIEHHS  MPO
KOHKYPEHTOCIIPOMOKHICTb 1 €(PEeKTUBHICTH [3].

Ak  HacmigOK, HalllOHAJbHI  €KOHOMIYHI  €KOCHCTEeMH  HaOyBalTh
BJIACTHUBOCTEH AMHAMIYHUX aJaNTHUBHUX CTPYKTYP, Kl MOCTIHHO 3MIHIOIOTHCS i
BIJIMBOM TE€XHOJIOT1YHMX 1IHHOBAI(IX Ta I100aJbHUX €KOHOMIYHUX MPOIIECIB.

3. Cmpameciune ynpagninna exkocucmemamu. CTpaTeriyHe YIpaBIiHHSA
HAI[IOHAIbHUMHM CKOHOMIYHMMHM C€KOCHUCTEMaMH TIPYHTYEThCS HA CHCTEMHOMY
MiAX0/1 Ta Tepeadadae BpaxyBaHHS CKJIQJIHOI MEpeXi B3aEMO3B’S3KIB MIXK yciMma
y4aCHUKaMU €KOHOMIYHOTO MpOoIecy. Y IIbOMY KOHTEKCTI MOKHA BUIUIMTH TPH
0a30B1 MPUHIUIH €(DEKTUBHOTO yIPABITIHHS.

[TepmuM € TIPUHITUIT CUCTEMHOCTI, KU Tmepeadadae po3risi eKOHOMIYHOT
€KOCHCTeMH SK €IWHOTO IIUIOro, Jie 3MIHM B OJHOMY €IEMEHTI HEMHHYYE
BIIMBAIOTh HA BCIO CHCTEMY. J[pyrMM € MpUHIMI aganTHBHOCTI, IO BigoOpakae
3IaTHICTh €KOCHCTEMH IIBUIKO pearyBaTH Ha 30BHINIHI BUKJIUKH, TEXHOJOT14HI
iHHOBAIIll Ta 3MIHM PHUHKOBOTO CEpeAOBHINA. TpeTiM € NMPUHIMI KOOPAWHAIIII,
AKUN 3a0e3nedye y3roJDKEHHS IHTepeCiB PI3HUX YYaCHUKIB EKOCHCTEMH IS
TOCSTHEHHS CITUTBHUX CTPATErIYHUX I[1ICH.

VY cyuacHHMX AOCIIIKEHHSX MIIKPECIIOETHCA, IO CTPATET1s] €KOCUCTEMHOIO
piBHS MTOBMHHA BPaXOBYBaTH HE JIMIIE BHYTPIIIHI PECYpCH OKPEMHUX OpraHizailii,
aie ¥ X 3aJIeKHICTh BiJl 1HIMX y4acHUKIB Mepexi. Came ISl B3a€MO3aIeKHICTh

dbopMye OCHOBY KOHKYPEHTOCITPOMOYKHOCTI Ta CTIMKOCTI BCl€T cucteMu [2].
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4. Incmumyyinnuit eumip uugpoeoi exkonomiku. THCTUTYLINHUNA BUMIP
uuppoBoi TpaHcpopMalii BIAITpaE KIOUYOBY Poib y (OpMyBaHHI €(EKTHUBHOI
Moiell (PyHKI[IOHYBaHHS HAI[IOHAJbHUX €KOHOMIYHUX eKocucTeM. BiH oXormitoe
CUCTEMY MpaBUJI, HOPM, PETYIATOPHUX MEXAHI3MIB Ta OpraHizalliiHuX CTPYKTYp,
AK1 BU3HAYAIOTh YMOBHU B3a€MO/I1i YYACHUKIB PUHKY.

CydacHi JOCHIJKEHHSI JAEMOHCTPYIOTh, IO e(QeKTuBHa UudpoBizaLisd
CeKOHOMIYHMX CHCTEM HEMOXJIMBa 0€3 KOMIUIEKCHOI iHTerpamii aep>KaBHUX
THCTUTYII1, pUHKOBUX MEXaHI3MIB Ta TEXHOJIOTTYHHUX MIaTGOopM yrHpaBiiHHS [4].
Ile nependayvae hopMyBaHHS THYYKOTO PETYISITOPHOTO CEPENIOBHUINA, SIKE 3/1aTHE
aIanTyBaTHCS 10 MIBUAKUX 3MiH U(PPOBOT €EKOHOMIKH.

OcoOnuBe 3HAYEHHS MaloTh smart-MoJleJli  YIPaBIIHHS PO3BUTKOM
TEPUTOPIATBHUX TPOMAJI, SIK1 JO3BOJISIOThH MOEHYBATH €KOHOMIUHY €()EeKTUBHICTh
13 COLIAJIbHOIO CTAOUIBHICTIO Ta CTAUM PO3BUTKOM. Taki MOjell BUCTYMNAarOTh
BKJIMBUM IHCTPYMEHTOM peaizallii [epKaBHOI perioHaJbHOI IMOJITUKU B YMOBax
udposizarii [5].

5.  IHogedinkosi ma  MapKkemuH208i  ACNEKMU  eKOCUCHEM.
OYHKIIOHYBaHHS Cy4YacHUX ITU(DPOBUX EKOHOMIYHHX €KOCHCTEM 3HAYHOI MipOIO
BHU3HAYAETHCH ITOBEIIHKOBUMH MOIEIAMHM B3a€EMOIIl €KOHOMIYHHMX areHriB. Y
IM(POBOMY CEpPEIOBUIII CIIOKKBaYl Ta KOMIIaHII mepeOyBalOTh y IMOCTIHHOMY
npoiieci oOMiHy iHGOpMaIliero, Mo (GopMye HOBI MEXaHI3MHU IOIHUTY, MPOMO3HUIIIT
Ta IPUAHSTTS PIlICHb.

[Hudposizamiss €KOHOMIKA 3MIHIOE XapaKTep CIOXKHBYOi MOBEHIHKH,
poOmsTuM i OUTBIT JUHAMIYHOO, TIEPCOHATI30BAHOIO Ta 3AJICKHOIO Bill U(PPOBUX
miatgopm. e, y cBoro depry, BIIIMBAE Ha CTpaTeTii MiAMPUEMCTB, SKi 3MYIIICH1
aJanTyBaTH CBOi Oi3HEC-MO/IeIi JO HOBUX YMOB PHUHKY [6].

JloaTKOBO, PO3BUTOK OMHIKaHAJIBHUX MapKETHMHIOBHX CHUCTEM 3abe3medye
IHTErpalil0 pi3HUX KaHAJIIB KOMYHIKalli MDK Oi3HecoMm 1 crnoxkuBauamu. lle

JI03BOJISIE CTBOPIOBATHU €AMHE 1HPOpMAIlIiHE CEePEeIOBUILE B3a€MO/II1, M1IBUIIYIOYH
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€(EeKTHBHICTh  CTPATErIYHOTO  YHpPaBIIHHA Ta  KOHKYPEHTOCIPOMOXHICTb
nianpuemcts [7-9].

6. Memooonoziuna modenv cmpameziunozo ynpaeninua. Ha ocHOBI
MPOBECHOTO aHaJi3y MOXKHA 3alpONOHYBATH TPUPIBHEBY METOIOJIOTIUHY MOJEITH
CTpPAaTEeTIYHOr0 YOpaBIiHHA TpaHCGOPMAII€l0 HAIIOHAIBHUX EKOHOMIUHHX
EKOCHCTEM.

[lepmnii piBeHb — Mera-piBeHb — OXOIUIIOE TIJ100ajJbHI MpPOLECU
ugpoBi3allii, TEXHOJOTIUHI TPEHAH Ta CBITOB1 TpaHchopmaliiiti 3MiHu. Jpyruii
piBEHb — M€30-PIBEHb — CTOCYETHCS (PYHKIIOHYBAHHS HAIlIOHATBHUX €KOHOMIYHUX
€KOCUCTEM, Tajly3eBUX CTPYKTYp Ta perioHaJibHUX eKOHOMiK. Tperii piBeHb —
MIKpO-pIBeHb — BKJIIOYA€ MOBEAIHKY MIANPHUEMCTB, OpTaHi3aliid Ta CIOXXUBAYIB y
U (pOBOMY CEpEIOBUIIII.

[HTerpamiss 1MX TPHOX  PIBHIB  J03BOJsiE  chOpMyBaTh  IUTICHY
METOJIOJIOTIYHY OCHOBY CTpPATEri4HOrO YINpaBIiHHSA, B SKIM MOEIHYIOTHCS
€KOCUCTeMHUH, ITHCTUTYIIHHUN Ta ToBeAiHKOBUH minxonu. Lle 3abe3neuye OB
rMOOKe PpO3yMiHHSA mporeciB  mudpoBoi TpaHchopmallii Ta  IMABUILYE
e(hEeKTUBHICTb YIPABIIHCHKUX PIICHh HA BCIX PIBHAX €KOHOMIYHOI CHCTEMH.

Y Tabmumi 1 mpeacTaBiaeHO Yy3araJdbHEHHS OCHOBHHUX METOHOJOTTIYHUX
MiAXOMIB O CTPATEriyHOrO YMpaBIiHHA TpaHcPopMarli€ero HallOHATBHUX
€KOHOMIYHHUX €KOCHCTEM Yy KOHTEKCTi ITU(POBOi EKOHOMIKH.

30KkpemMa, CHCTEMaTH30BAaHO KIIIOYOBI XapaKTEPUCTUKU EKOCHCTEMHOTO,
IHCTUTYIIIMHOTO, TIOBEAIHKOBOTO Ta CHUCTEMHOIO MiJXOIB, BU3HAUCHO PIBHI iX
3aCTOCYBaHHS, @ TAaKOXX OKPECJCHO IXHIO poJiib y 3a0e3nedeHH] edeKTHBHOCTI
mporieciB  1udpoBoi  Tpanchopmamii Ta (HOpMyBaHHI CyY9acHHX MOJENEH

CTpATEri4YHOTO YIPABIIHHS.
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Tabnuys 1

MeTo1010T14H1 M1AXO0AH 10 CTPATErTYHOrO YIPaBIIHHS TpaHCPOpMaLI€ro

HAIOHAJIbHUX EKOHOMIYHMUX €KOCUCTEM

MertoponoriayHuit PiBenn Poub y mudposiit
o KirrouoBa xapakrepucTuka
X1 3aCTOCYBAHHS Tpa"copmanii
Po3srisan eKoHOMIKA K POPMYE HOBY ADXITEKT
Exocucremuui Mepexki B3aEMO3AICKHIX Meso-, pMy€ HOPY ap Py
MIIXig ACHHKIB, II[0 CTBOPIOIOTh | MaKpOPIBEHD B3aEMOL MK ACPAaBOIO,
Y - P Pop 613HECOM 1 Tu1athopmamu
CHUTBHY IIHHICTh
. . 3ale3neyye HOpMaTUBHY
N AHaJi3 mpaBwiI, HOPM 1 .
[HCTHTYIIHMI . . OCHOBY IU(PPOBOT
. MEXaHI3MIB PETYITIOBAHHS MakpopiBeHb
TTIX1T . . Tpanchopmariii Ta
€KOHOMIYHUX MPOTIECIB
peryatoBaHHs
. Busnaugae aganrariiro
. . BuBuenus moBeiHKH
IToBeiHKOBUI L . . nonuTy, tudGpoBy
N CIIOXXHMBAYIB 1 hipM y MikpopiBeHb ) .
MAXIT HPOBOMY CepeIoBUILi B3A€EMO/III0 Ta IPUUHSTTS
1mop ycep pillieHb
o — [HTerparis Bcix eaemMeHTiB | Yci piBHI 3abe3neuye UTICHICTh
i €KOHOMIYHOI CUCTEMH B (MIKpO—M€30— | YIpaBIIIHHS Ta Y3TOHKCHHS
€IMHY CTPYKTYPY MaKpo) CTpaTeriyHuX pillleHb

IDicepeno: ckinaieHo aBTOpamH.

Bucnosku

1.V cyuacnux ymoBax uudpoBoi TpaHchopmallii HalioHaTbHI €KOHOMIYHI

CHUCTEMH TIOCTYIIOBO BTPAYAIOTh KJIACHUYHY l€EpapXIdHy CTPYKTYpPYy Ta HaOyBaroTh

XapaKTePUCTUK CKJIATHUX, TUHAMIYHUX €KOHOMIYHHUX €KOCHCTeM. Taki cCHCTeMH

(GYHKITIOHYIOTh Ha OCHOBI MEPEKEBHX B3a€EMO3B’S3KIB MK yYaCHHKaMH, IO

3abe3reuye OUTBI THYYKY QJIanTallifo J0 30BHINIHIX BUKJIMKIB Ta TEXHOJOTTYHUX

3MiH.

2. EkocucTeMHUN MMAXiJ BHCTYIIAE€ OJHIEI0 3 KIFOYOBHUX METOIOJOTIUHHX

OCHOB CTpAaTEri4HOTO YMPaBIiHHSA CY4YaCHOI €KOHOMIKOw. BiH mo3Bosie

pO3TIIAIaTH E€KOHOMIYHI TPOIECH HE 130JbOBAHO, a SK pPE3yJbTaT B3aEMOIl

BEITMKOi KUTBKOCTI B3a€EMO3AJICKHUX CYO’€KTIB, IO CIUILHO CTBOPIOIOTH JOJIaHY

BapTICTh.
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3. Hudposa TpanchopMmailisi CyTTEBO 3MIHIOE HE JUIIE TEXHOJOTIUHY
OCHOBY €KOHOMIKH, aje ¥ ii IHCTUTYLIHHY, OpraHi3aliiiHy Ta YNpaBIIHCHKY
apxitektypy. BoHa gopMye HOBI mpaBuia B3aeMOlii Mk JepkaBoro, O13HECOM 1
CYCIUJIBCTBOM, a TAaKOXK 3MIHIOE MEXaHI13MU MPUUHSATTS CTPATETYHUX PIllIEHb.

4. EdextuBHE cTpaTeriuHe YHpaBiiHHSA HalllOHATbHUMU EKOHOMIYHUMHU
eKocuCTeMaMu MOoTpeldye 1HTerpamii pi3HMX HAyKOBUX MIAXOIB, 30KpeMa
CHUCTEMHOTO, iHCTHTYLII{HOTO Ta MOBEIIHKOBOIO. X MOEIHAHHS 03BOJSAE GBI
MOBHO BPaXOBYBATH CKJIAJIHICTh CYYaCHUX €KOHOMIYHUX MPOIECIB 1 MiABUIIYBATH
AKICTh YNPABIIHCHKUX PIIICHb.

5. 3anpomnoHoBaHa TpUpIBHEBA MOJIENh CTpPATEriyHOro aHamizy (Mera-,
ME30- Ta MIKpPOpPIBEHb) JAa€ 3MOTY KOMIUJIEKCHO JOCHIIKYBaTH Ta €(EeKTUBHO
YIPAaBIATH TpoIlecaMu TpaHchopMallii HAIIOHATIBHUX €KOHOMIYHUX E€KOCHCTEM,
3a0€3Meuyour  y3ro/DKEHICTh MIXK TJ00QbHUMHU TpEeHAaMHU, HaIllOHAJTbHUMU

0COOJIMBOCTSAIMH Ta TIOBEAIHKOK OKPEMUX €KOHOMIYHHUX areHTIB.
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MODERN ASPECTS OF PLACENTAL DYSFUNCTION: A
LITERATURE REVIEW

Abstract

Placental dysfunction (PD) is one of the most common and serious
complications of pregnancy, characterized by impaired placental function and
inadequate delivery of oxygen and nutrients to the fetus. This condition occupies a
leading position among the causes of perinatal morbidity and mortality, as it is
associated with fetal growth restriction, chronic hypoxia, fetal distress, preterm
birth, and a high risk of neonatal complications. The incidence of placental
dysfunction significantly increases in the presence of preeclampsia, arterial
hypertension, anemia, endocrine disorders, infectious diseases, and maternal
extragenital pathology.

The development of PD is primarily based on impaired placentation,
inadequate trophoblast invasion, alterations in uteroplacental blood flow,
endothelial dysfunction, and oxidative stress. As a result, placental ischemia
develops, leading to impaired transport of oxygen and nutrients as well as
disruption of the endocrine function of the placenta. Decompensated forms of PD
are particularly dangerous, as they may result in intrauterine fetal death and severe

disturbances in postnatal adaptation.
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Current approaches to the diagnosis of PD are based on a comprehensive
assessment of the mother-placenta-fetus unit. The most informative diagnostic
methods include ultrasound fetometry, Doppler assessment of uteroplacental and
fetal blood flow, cardiotocography, and the evaluation of biochemical markers of
placental dysfunction. Early detection of hemodynamic abnormalities enables
prediction of pregnancy complications and facilitates the selection of optimal
management strategies.

Modern management of pregnant women with PD includes careful fetal
surveillance, correction of associated maternal disorders, prevention of thrombotic
and hemodynamic disturbances, and an individualized approach to determining the
timing of delivery. Early diagnosis and appropriate treatment contribute to
reducing severe perinatal outcomes and improving both maternal and neonatal
prognosis.

Keywords: placental dysfunction, fetal growth restriction, Doppler
ultrasonography, pregnancy, fetal distress, cardiotocography, perinatal

complications.

Problem statement. Placental dysfunction (PD) is one of the most common
pathological conditions in obstetrics and is associated with high rates of perinatal
morbidity and mortality. Impaired placental function leads to insufficient fetal
supply of oxygen and nutrients, resulting in chronic hypoxia, fetal growth
restriction, fetal distress, and preterm birth. Despite significant advances in
modern medicine, the problem of early diagnosis and effective management of PD
remains relevant due to the complexity of its pathogenetic mechanisms and the
lack of universally accepted approaches to the management of such pregnancies.

Current trends in obstetrics are focused on the early detection of placental
dysfunction before the onset of clinical manifestations. At the same time, the

prevalence of pregnancies complicated by extragenital diseases, arterial
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hypertension, diabetes mellitus, preeclampsia, and other risk factors continues to
increase, significantly elevating the likelihood of PD development. This
necessitates the improvement of diagnostic, predictive, and preventive strategies
for this complication.

Analysis of recent research and publications. Contemporary studies on
placental dysfunction highlight its multifactorial nature and the complexity of its
pathogenetic mechanisms. Recent investigations emphasize the pivotal role of
impaired placentation, oxidative stress, and placental metabolic dysfunction as key
contributors to the development of placental insufficiency [2, 4]. In particular,
alterations in mitochondrial homeostasis and energy metabolism have been
identified as important factors in the pathogenesis of placental dysfunction in
complicated pregnancies [2]. Furthermore, several studies have confirmed the
significance of oxidative stress as one of the principal mechanisms responsible for
placental tissue damage and impaired placental function [4].

An important area of current research focuses on the immunological and
inflammatory mechanisms underlying PD. Cytokine-mediated responses,
particularly those involving interleukins, have been shown to influence
placentation and fetal growth by altering the balance between inflammatory and
adaptive processes [3]. These findings support the concept that systemic
inflammation plays a substantial role in the development of placental
insufficiency.

Another group of studies has examined the clinical consequences of PD.
Placental dysfunction has been identified as a major pathogenetic factor in fetal
growth restriction and increased neonatal vulnerability. Prolonged fetal hypoxia
and impaired nutrient supply have been shown to contribute to long-term adverse
effects on the organs and systems of the newborn [5].

Considerable attention has also been devoted to the diagnosis of PD. Doppler

ultrasonography is regarded as one of the most informative methods for assessing
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uteroplacental and fetal blood flow and for predicting adverse perinatal outcomes
[7, 8]. Alterations in hemodynamic parameters of the umbilical and uterine arteries
have been found to correlate with the severity of placental dysfunction [8, 9].
Moreover, studies have demonstrated the diagnostic value of Doppler assessment
in differentiating fetal growth restriction from constitutionally small fetuses [8].

A separate field of contemporary research concerns the neonatal and perinatal
consequences of placental insufficiency. Placental dysfunction has been identified
as one of the key factors contributing to increased neonatal vulnerability,
particularly among preterm infants. Prognostic models proposed in recent studies
enable the assessment of adverse outcome risks based on a combination of clinical
and ultrasonographic parameters [6].

Contemporary publications also focus on biochemical and molecular markers
of placental dysfunction. It has been established that alterations in angiogenic
factors, particularly imbalances in placental proteins and metabolic indicators,
represent early predictors of placental dysfunction and preeclampsia [11]. These
findings open new opportunities for early screening and the implementation of
personalized approaches to pregnancy management.

In the context of therapeutic and preventive strategies, studies have
demonstrated the effectiveness of anticoagulant and antiplatelet therapies in
reducing the risk of placental-related complications [15]. Several reports
emphasize the importance of preeclampsia prevention as one of the primary
approaches to decreasing the incidence of placental dysfunction [16]. In addition,
novel strategies, including targeted therapies and experimental methods aimed at
improving placental function, are currently under active investigation [14].

Purpose of the article. To analyze current approaches to the diagnosis and
management of pregnant women with placental dysfunction based on a review of

contemporary scientific literature.
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Presentation of the main material of the study. Placental dysfunction is a
pathological syndrome resulting from impaired morphological and functional
capacity of the placenta to ensure adequate exchange between the maternal and
fetal organisms. The placenta performs essential functions throughout pregnancy,
including the transport of oxygen, nutrients, hormones, and metabolic waste
products. Any disruption of its structure or blood supply may adversely affect
intrauterine fetal development and lead to severe perinatal complications [1].

Current evidence indicates that placental dysfunction is a multifactorial
condition. The main risk factors for its development include preeclampsia, arterial
hypertension, maternal anemia, diabetes mellitus, cardiovascular diseases, thyroid
disorders, chronic infections, autoimmune diseases, and thrombophilic conditions
[2]. Harmful lifestyle factors, particularly smoking, also play a significant role, as
they induce vasospasm and chronic fetal hypoxia. The risk of placental
dysfunction is further increased in multiple pregnancies, Rh incompatibility, and
women with an unfavorable obstetric history.

The pathogenesis of placental dysfunction is primarily associated with
impaired placentation during the early stages of pregnancy [3]. Inadequate
trophoblast invasion results in incomplete remodeling of the uterine spiral arteries,
causing them to retain high vascular resistance. Consequently, blood flow to the
placenta is restricted, leading to placental ischemia. Chronic hypoperfusion
promotes the development of oxidative stress, activation of pro-inflammatory
cytokines, and disruption of angiogenic mechanisms [4]. These alterations are
accompanied by endothelial dysfunction, impaired microcirculation, and the
development of fetal hypoxia.

One of the most common consequences of placental dysfunction is fetal
growth restriction (FGR). In this condition, the fetus fails to achieve its genetically
determined growth potential because of insufficient oxygen and nutrient supply

[5]. Chronic hypoxia leads to a compensatory redistribution of blood flow, known
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as the “brain-sparing effect,” in which the majority of blood is directed to vital
organs, particularly the brain and heart. However, prolonged persistence of this
adaptive mechanism eventually results in the exhaustion of compensatory reserves
and increases the risk of intrauterine fetal demise.

Clinical manifestations of placental dysfunction may be subtle, particularly
during the early stages of the disease. Pregnant women may report decreased fetal
movements or changes in fetal activity patterns; however, in many cases, the
condition is detected only through instrumental examination [6]. Therefore, timely
prenatal screening of high-risk pregnancies is of paramount importance.

Ultrasound examination remains the cornerstone of placental dysfunction
diagnosis. Fetal biometry enables the assessment of fetal growth parameters,
determination of gestational age appropriateness, and identification of fetal growth
restriction [7]. Particular attention is paid to the measurement of fetal abdominal
circumference, as this parameter is highly sensitive to chronic hypoxia and
nutritional deficiency. In addition, ultrasound assessment allows evaluation of
amniotic fluid volume, placental structure, and placental maturity.

One of the most informative contemporary diagnostic methods is Doppler
ultrasonography of the uteroplacental and fetal circulation [8]. Assessment of
blood flow in the uterine arteries provides valuable information regarding the
degree of placental perfusion impairment. Increased resistance indices and the
presence of a diastolic notch are indicative of a high risk of placental
insufficiency. Evaluation of umbilical artery blood flow enables assessment of the
severity of fetal hemodynamic disturbances. As the condition progresses, reduced,
absent, or reversed end-diastolic flow may be observed, representing an
unfavorable prognostic sign [9].

Cardiotocography (CTG) also plays an important role in the diagnosis of
placental dysfunction. This method evaluates fetal well-being by analyzing fetal

heart rate, heart rate variability, and the presence of accelerations and
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decelerations [10]. Reduced heart rate variability and the occurrence of late
decelerations may indicate fetal distress and decompensation. Cardiotocography is
particularly valuable during the third trimester of pregnancy and throughout labor.

In recent years, considerable attention has been devoted to the study of
biochemical markers of placental dysfunction. One of the most promising
approaches is the assessment of placental growth factor (PIGF) levels and the sFlt-
1/PIGF ratio [11]. An imbalance of angiogenic factors reflects the severity of
endothelial dysfunction and may be used for the early prediction of preeclampsia
and placental dysfunction. In addition, markers of oxidative stress, placental
proteins, cytokines, and cell adhesion molecules are being actively investigated.

The management of pregnant women with placental dysfunction depends on
the severity of the disorder, gestational age, and fetal condition [12]. The primary
objective is to prolong pregnancy to a safe gestational age while minimizing the
risk to the fetus. Dynamic monitoring of both maternal and fetal conditions is
essential and includes regular ultrasound examinations, Doppler assessments, and
cardiotocography.

Non-pharmacological interventions include an appropriate balance between
work and rest, adequate nutrition, sufficient sleep, reduction of psychoemotional
stress, and avoidance of harmful habits [13]. Particular attention should be paid to
the management of concomitant extragenital disorders, blood pressure control, and
correction of maternal anemia.

Among pharmacological interventions, antiplatelet agents, particularly low-
dose acetylsalicylic acid, are widely used because they improve uteroplacental
circulation and help prevent thrombotic complications [14]. In the presence of
thrombophilic  conditions, low-molecular-weight heparins may also be
administered. Comprehensive therapy may additionally include agents that

improve microcirculation and tissue metabolism. Antioxidant therapy is
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considered a promising approach aimed at reducing oxidative stress and stabilizing
endothelial function [15].

In cases of decompensated placental dysfunction and severe fetal distress,
timely delivery remains the only effective strategy for preventing antepartum fetal
death [16]. The timing and mode of delivery depend on gestational age, the
severity of blood flow impairment, and fetal condition. In the presence of critical
Doppler abnormalities or severe fetal hypoxia, operative delivery by cesarean
section is generally preferred.

Thus, contemporary approaches to the diagnosis and management of
placental dysfunction are based on a comprehensive assessment of the mother—
placenta—fetus unit, early detection of hemodynamic disturbances, and
individualized treatment strategies. The use of modern monitoring techniques
allows timely identification of signs of fetal decompensation and reduces the risk
of severe perinatal complications.

Conclusions. Placental dysfunction is one of the leading causes of perinatal
morbidity and mortality, as it is associated with impaired functioning of the
mother-placenta-fetus unit, chronic fetal hypoxia, and fetal growth restriction.
Modern diagnostic methods, including ultrasonography, Doppler assessment,
cardiotocography, and the evaluation of biochemical markers, enable timely
detection of placental dysfunction and assessment of the severity of pathological
changes. A comprehensive approach to the management of pregnant women with
PD, including careful fetal surveillance, correction of concomitant disorders, and
individualized selection of treatment and delivery strategies, contributes to
reducing the risk of severe perinatal complications and improving maternal and

neonatal outcomes.
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FETAL IMMUNOLOGICAL TOLERANCE: MECHANISMS OF
FORMATION AND THE ROLE OF THE UTEROPLACENTAL BARRIER

Abstract

Fetal immunological tolerance is one of the key mechanisms underlying a
successful pregnancy, ensuring the survival of the genetically semi-allogeneic
fetus within the maternal organism. A central role in this process is played by
the uteroplacental barrier, which not only serves as a physical interface
separating the maternal and fetal circulations but also functions as an active
immunoregulatory complex. Its major components include trophoblast cells,
decidual tissue, regulatory T lymphocytes (Tregs), uterine natural killer (UNK)
cells, placental macrophages, non-classical major histocompatibility complex
molecules (HLA-G and HLA-E), cytokines, extracellular vesicles, and hormonal
factors.

This review summarizes current evidence regarding the cellular and
molecular mechanisms involved in the development of prenatal and postnatal
fetal immunological tolerance. Dynamic changes in the immune environment
throughout pregnancy are discussed, ranging from the controlled inflammatory
response required for embryo implantation to the establishment of a tolerogenic
microenvironment and the reactivation of pro-inflammatory signals preceding

labor. Particular attention is given to the role of HLA-G in suppressing NK- and
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T-cell cytotoxicity, interactions between trophoblasts and decidual immune
cells, the wvertical transfer of maternal immune cells, fetomaternal
microchimerism, and the influence of the maternal microbiota on fetal immune
system programming.

Disruption of uteroplacental tolerance mechanisms is considered an
important pathogenic factor in the development of preeclampsia, placental
dysfunction, recurrent pregnancy loss, preterm birth, and fetal growth
restriction. Current evidence on the long-term effects of intrauterine immune
programming on postnatal immunity is also reviewed, including responses to
infectious agents, dietary antigens, and vaccines. Available data indicate that the
uteroplacental barrier represents a highly specialized immunological system that
determines not only pregnancy outcomes but also the development of immune
competence and long-term health of the child.

Keywords: fetal immunological tolerance, uteroplacental barrier,
trophoblast, HLA-G, regulatory T lymphocytes, uterine natural Killer cells,

placenta, pregnancy.

Problem statement. The development of fetal immunological tolerance is
one of the key aspects of reproductive immunology. Despite being genetically
semi-allogeneic to the mother, the fetus normally avoids rejection by the maternal
Immune system. Current scientific evidence indicates that pregnancy is not a state
of generalized immune suppression but rather a complex, dynamic, and highly
regulated remodeling of immune responses aimed at maintaining tolerance to fetal
antigens while preserving the ability to combat infections [1].

A central role in this process is played by the uteroplacental barrier, which
Is considered not only an anatomical structure separating the maternal and fetal
circulations but also an integrated functional immunological system. Its

components include trophoblast cells, decidual tissue, maternal immune cells
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(regulatory T cells, uterine natural Killer cells, and macrophages), placental
macrophages (Hofbauer cells), extracellular vesicles, cytokines, major
histocompatibility complex molecules (particularly HLA-G), and hormonal
signals [2, 4, 6].

Disruption of the interactions among these components has been associated
with the development of numerous obstetric complications. According to recent
meta-analyses, preeclampsia affects approximately 4.43% (95% CI: 3.73-5.20%)
of pregnancies worldwide, with higher rates observed in low-income countries.
Hypertensive disorders of pregnancy complicate 5-10% of all pregnancies.
Preterm birth remains a major global health challenge: in 2020, an estimated 13.4
million infants were born preterm worldwide, accounting for nearly 10% of all
live births. Recurrent pregnancy loss affects 1-2% of women conceiving naturally
and up to 10-15% of those undergoing assisted reproductive technologies [3, 16].

Immunological disturbances of uteroplacental tolerance play a pivotal role
in the pathogenesis of these conditions and also influence the development of the
child's immune system during the postnatal period, thereby determining
susceptibility to infectious, allergic, and autoimmune diseases later in life [5, 13,
14].

Analysis of recent research and publications. Contemporary studies on
immunological tolerance during pregnancy demonstrate a shift from the traditional
concept of immune suppression toward the understanding of pregnancy as a
process of dynamic immune adaptation. Wang J. et al. (2024) emphasize that
pregnancy represents a complex biological compromise in which the maternal
Immune system balances protection against pathogens with tolerance toward fetal
antigens [1].

The uteroplacental barrier is currently regarded as an integrated
immunological system. Menzies F.M. (2025) describes the placenta as an active

immunological environment regulating interactions between the maternal and fetal
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organisms [2]. Balasundaram P. and Farhana (2025) further highlight the
immunology of the maternal—fetal interface [4, 5].

An important mechanism underlying fetal tolerance is the expression of
non-classical HLA-G molecules on trophoblast cells. Zhuang B. et al. (2021) and
Mao J. et al. (2023) demonstrated that HLA-G suppresses the cytotoxic activity of
NK cells and T lymphocytes, promotes angiogenesis, and supports immune
tolerance [8, 9].

Regulatory T cells (Tregs) play a critical role in maintaining tolerance and
establishing immunological memory. Liu H. et al. (2026) and Thiele K. et al.
(2025) demonstrated that pregnancy-induced Tregs may exert long-lasting effects
on subsequent pregnancies and maternal postnatal immunity [10, 11].

Uterine natural killer cells and placental macrophages, including Hofbauer
cells, contribute to spiral artery remodeling, tissue homeostasis, and protection
against infections (Xu L. et al., 2021; Thomas J.R. et al., 2021) [6, 12].

Breakdown of immune tolerance has been linked to various pregnancy-
related pathologies. Using single-cell profiling approaches, Luo F. et al. (2023)
identified immune dysregulation in preeclampsia, including impaired HLA-F-
mediated tolerance mechanisms [15]. Konnikova L. (2025) emphasized the active
role of the fetus in shaping placental immunity and highlighted the association
between immune dysregulation and preterm birth [17].

The establishment of postnatal tolerance involves the vertical transfer of
maternal immune cells (Stelzer 1.A. et al., 2021) as well as the influence of the
maternal microbiota on immune system development (Cherayil B.J. & Jain N.,
2024; Faas M.M., 2025) [5, 14].

Purpose of the article. The aim of this study was to provide a
comprehensive analysis of the mechanisms underlying the development of fetal

immunological tolerance and to determine the multifunctional role of the
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uteroplacental barrier in ensuring successful pregnancy outcomes based on current
scientific evidence.

Presentation of the main material of the study. Immunological tolerance
during pregnancy represents a complex biological compromise. On the one hand,
the maternal immune system must remain capable of recognizing and eliminating
infectious threats; on the other hand, it must refrain from mounting an immune
response against the fetus, which expresses paternally derived antigens [1].
Contemporary scientific evidence describes this process as a dynamic regulatory
equilibrium that changes throughout the course of pregnancy. In particular, the
first stage, embryo implantation, is characterized by a controlled inflammatory
response, whereas placental development requires the establishment of a
tolerogenic decidual microenvironment. Toward the end of gestation,
inflammatory signaling increases again, facilitating the initiation of labor [4].

The uteroplacental barrier represents the central anatomical and functional
site where this immunological tolerance is maintained. Trophoblast cells not only
provide physical separation between maternal blood and fetal tissues but also
actively participate in the regulation of immune processes [5]. They generate and
transmit immunomodulatory signals, influence immune cell migration, modify the
local cytokine profile, and promote remodeling of the uterine vascular network.
Consequently, the placenta performs multiple functions, acting simultaneously as
a transport, endocrine, and immune organ that plays a crucial role in creating
optimal conditions for fetal development in utero [6].

During early pregnancy, successful implantation depends on the ability of
trophoblast cells to invade the uterine wall and induce remodeling of maternal
blood vessels. This process involves direct interaction between fetal cells and the
maternal immune system but normally does not trigger an aggressive immune
response. Instead, specialized maternal immune cells, including uterine natural

killer (UNK) cells, macrophages, and regulatory T cells (Tregs), actively cooperate
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to support vascular development, tissue remodeling, and the establishment of
iImmune tolerance toward the genetically distinct fetus [7].

An important mechanism underlying this tolerance is the expression of non-
classical major histocompatibility complex molecules, particularly HLA-G.
Trophoblast cells exhibit a unique pattern of HLA molecule expression that
distinguishes them from most other cell types. This enables them to evade attack
by the maternal immune system while simultaneously establishing regulatory
interactions with maternal immune cells. Studies by Zhuang B. et al. (2021)
confirmed that HLA-G is a key mediator of maternal tolerance toward the fetus
[8], whereas Mao J. et al. (2023) elucidated its role in suppressing excessive
activity of T lymphocytes and natural killer cells, thereby preventing fetal
rejection. HLA-G has also been shown to interact with microRNAs, suppress NK-
cell cytotoxicity, and stimulate the secretion of growth factors that support fetal
growth and development [9].

Regulatory T cells (Tregs) play a pivotal role in maintaining the
physiological course of pregnancy. They suppress excessive immune responses
directed against fetal antigens, thereby promoting the establishment of an anti-
inflammatory environment and contributing to the development of immunological
memory associated with pregnancy. Recent studies by Liu H. et al. (2026) and
Thiele K. et al. (2025) suggest that regulatory T cells are not merely transiently
activated during pregnancy but may also generate long-lasting immunological
memory that influences both subsequent pregnancies and the maternal postnatal
Immune status [10, 11].

Uterine natural killer (UNK) cells are actively involved in the formation of
the placental bed, vascular remodeling, cytokine secretion, and interactions with
trophoblast cells. Their activity must remain tightly balanced, as both insufficient

and excessive uNK-cell function may impair embryo implantation, placental
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development, or the harmonious immunological dialogue between the maternal
organism and the fetus [1].

Macrophages of the placenta and decidual tissue are responsible for the
clearance of cellular debris, tissue remodeling, and protection against infections.
However, their activity must be strictly regulated to prevent excessive
inflammation. In particular, placental macrophages known as Hofbauer cells
constitute an important component of the fetal innate immune system. These cells
are capable of adapting their phenotype in response to infections, hypoxia,
metabolic disturbances, and environmental influences. Their remarkable plasticity
explains the ability of the placenta to simultaneously protect the fetus and convey
signals reflecting adverse intrauterine conditions [12].

The establishment of prenatal and postnatal fetal tolerance involves not only
mechanisms that protect the fetus from maternal immune aggression but also the
programming of the developing immune system of the future child. During
intrauterine life, the fetus is exposed to maternal antigens and immune cells that
contribute to the development of regulatory immune mechanisms. Stelzer I.A. et
al. (2021) reported that the vertical transfer of maternal immune cells may
stimulate fetal immune system development [13]. Furthermore, recent reviews by
Cherayil B.J. and Jain N. (2024), as well as Faas M.M. and Smink A.M. (2025),
have emphasized the importance of interactions among the intrauterine
environment, maternal microbiota, and early immune adaptation in newborns [5,
14].

Following birth, postnatal immunological tolerance continues to develop
under the influence of breastfeeding, microbial colonization, exposure to
environmental antigens, and the long-term effects of intrauterine programming.
Prenatal immune signals have a substantial impact on the newborn’s ability to

respond appropriately to microorganisms, dietary antigens, and vaccine
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components, thereby ensuring the balanced regulation of these immune responses
[15].

Disruptions in immune regulation and placental function contribute
significantly to adverse pregnancy outcomes. According to the World Health
Organization, approximately 13.4 million infants were born preterm worldwide in
2020, representing more than one in ten live births. Preeclampsia is currently
estimated to affect 2-8% of pregnancies globally. Recurrent pregnancy loss occurs
in approximately 1-2% of women attempting natural conception, although some
reviews report a prevalence ranging from 3% to 5%, depending on the diagnostic
criteria applied. Although these pathological conditions are multifactorial in origin
and cannot be attributed solely to immunological mechanisms, impaired immune
regulation at the uteroplacental interface remains a key contributor to their
pathogenesis [3, 16].

One of the most extensively studied manifestations of disrupted
uteroplacental tolerance is preeclampsia. Using single-cell profiling approaches,
Luo F. et al. (2023) provided a detailed characterization of immune dysregulation
at the maternal—fetal interface associated with this condition. Among their findings
were disturbances in HLA-F-related signaling pathways and abnormalities in
immunological communication between trophoblast cells and maternal immune
cells [15].

Immune dysregulation has also been increasingly implicated in the
pathogenesis of preterm birth. Konnikova L. (2025) demonstrated that the fetus
actively participates in shaping the placental immune environment and that
disruption of this bidirectional interaction may trigger premature initiation of labor
[17].

Overall, the uteroplacental barrier should be regarded not merely as an
anatomical structure but as a highly specialized immunological system that

coordinates maternal-fetal interactions throughout pregnancy. A deeper
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understanding of the mechanisms underlying fetal immune tolerance may
contribute to the development of novel approaches for the prevention and
treatment of pregnancy-related complications.

Conclusion. The development of prenatal and postnatal fetal immunological
tolerance represents a complex, dynamic, and multilayered process in which the
uteroplacental barrier plays a central integrative role. This unique structure not
only provides physical separation between the maternal and fetal circulations but
also actively regulates immunological communication between the mother and the
fetus through the coordinated actions of trophoblast cells, decidual immune cells,
HLA-G molecules, regulatory T cells, uterine natural killer cells, and placental
macrophages.

Analysis of current evidence indicates that successful immunological
tolerance depends on a delicate balance between pro-inflammatory and anti-
inflammatory signals, which varies throughout different stages of pregnancy.
Disruption of this balance constitutes an important pathogenic factor in the
development of major obstetric complications, including recurrent pregnancy loss,
preeclampsia, fetal growth restriction, and preterm birth. Furthermore, proper
functioning of the uteroplacental barrier has long-term implications, influencing
the programming and maturation of the child's immune system after birth.

These findings highlight the importance of further research into the
mechanisms of maternal—fetal tolerance as a basis for developing novel preventive

and therapeutic strategies in modern obstetrics and perinatology.
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Abstract

Non-obstetric abdominal surgery during pregnancy represents a complex
clinical challenge requiring a multidisciplinary approach involving obstetricians-
gynecologists, surgeons, and anesthesiologists. Physiological changes associated
with pregnancy may mask the clinical manifestations of acute surgical conditions
and complicate their timely diagnosis. In addition, limitations regarding the use of
certain imaging modalities and medications create further challenges in selecting
the optimal treatment strategy. The most common indications for surgical
intervention include acute appendicitis, acute cholecystitis, adnexal pathology,
intestinal obstruction, and other urgent conditions. Delaying necessary surgical
treatment may result in severe maternal and perinatal complications, including
septic conditions, preterm birth, fetal distress, and increased perinatal morbidity.

This review analyzes current literature regarding the diagnosis, anesthetic
management, and surgical treatment of non-obstetric abdominal diseases during
pregnancy. The advantages and limitations of both laparoscopic and open surgical
approaches are discussed, along with specific considerations for patient

management according to gestational age. Particular attention is given to current
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recommendations concerning the timing of surgical intervention, prevention of
complications, and maintenance of maternal and fetal safety throughout the
perioperative period. Contemporary evidence regarding the safety of anesthesia
and laparoscopic procedures for both mother and fetus is summarized.

The analysis indicates that, when clinically indicated, timely surgical
intervention is safe and is associated with more favorable outcomes compared
with unjustified postponement of surgery. In most cases, laparoscopy may be
considered the preferred surgical approach when performed according to current
guidelines and by an experienced surgical team. Early diagnosis and an
appropriate surgical strategy can minimize maternal and fetal risks and improve
obstetric and perinatal outcomes.

Keywords: pregnancy, non-obstetric surgery, abdominal surgery, acute

appendicitis, acute cholecystitis, laparoscopy, anesthesia, perinatal outcomes.

Problem statement. Approximately 1 in 500 women requires non-obstetric
abdominal surgery during pregnancy [1, 13]. Despite the relatively low incidence
of such procedures, they represent a significant clinical challenge due to the need
to ensure the safety of both the mother and the fetus simultaneously. The diagnosis
of acute surgical conditions in pregnant women is often complicated by the
physiological and anatomical changes associated with pregnancy, which may
mask the classic manifestations of disease and hinder the interpretation of
laboratory and imaging findings.

The most common non-obstetric surgical emergencies complicating
pregnancy are acute appendicitis and cholecystitis [14, 15]. These conditions
require timely diagnosis and treatment, as delays in surgical intervention may lead
to severe complications, including peritonitis, sepsis, preterm birth, and
intrauterine fetal death. Other conditions that may necessitate surgery during

pregnancy include ovarian cysts, adnexal masses and torsion, symptomatic
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cholelithiasis, adrenal tumors, splenic disorders, symptomatic hernias,
complications of inflammatory bowel disease, and other rare disorders [16].

Particular attention has been focused on determining the optimal surgical
approach in pregnant patients. More than two decades ago, some researchers and
clinicians considered laparoscopy contraindicated during pregnancy because of
concerns regarding uterine injury during trocar insertion and impaired
uteroplacental perfusion resulting from pneumoperitoneum. However, advances in
minimally invasive surgical techniques, improvements in anesthetic management,
and the accumulation of clinical experience have led to a reassessment of these
concerns. Currently, laparoscopic procedures are widely used for the treatment of
various urgent surgical conditions during pregnancy and are considered a safe
alternative to open surgery when performed in accordance with established
guidelines.

More than 1 in 20 women of reproductive age diagnosed with acute
appendicitis are pregnant [11]. Acute appendicitis remains the leading indication
for emergency abdominal surgery during pregnancy. Previous studies have
demonstrated that timely appendectomy for uncomplicated acute appendicitis is
safe and helps prevent severe maternal and perinatal complications [12].
Nevertheless, the effects of different surgical approaches, anesthetic techniques,
and timing of intervention on pregnancy outcomes and fetal well-being remain
subjects of ongoing investigation, highlighting the need for further analysis and
synthesis of current evidence.

Analysis of recent research and publications. Contemporary studies indicate
that timely non-obstetric surgical intervention during pregnancy can prevent
severe maternal and perinatal complications. A considerable body of research has
focused on evaluating the safety of anesthetic management, determining the
optimal surgical approach, and assessing obstetric outcomes following surgery.

According to ACOG recommendations and recent review articles, no currently
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used anesthetic agent has demonstrated proven teratogenic effects when
administered in standard clinical doses. Particular emphasis is placed on
maintaining adequate maternal oxygenation, hemodynamic stability, and
normothermia throughout the perioperative period.

Recent meta-analyses and clinical studies have confirmed the high
effectiveness of laparoscopic surgery in the management of acute surgical
conditions during pregnancy. However, the impact of different surgical techniques
on pregnancy progression and perinatal outcomes remains a topic of scientific
debate, underscoring the need for continued evaluation and synthesis of available
evidence.

Purpose of the article. The aim of this study was to analyze current literature
regarding the indications, specific features, and outcomes of non-obstetric
abdominal surgery during pregnancy, as well as to assess its impact on maternal
health, the course of pregnancy, and perinatal outcomes.

Presentation of the main material of the study. Non-obstetric surgery may be
required during any trimester of pregnancy, creating the unique challenge of
simultaneously caring for two patients. When surgical management is necessary, it
Is important for the treating physician to consult an obstetrician before performing
non-obstetric surgery as well as certain invasive and endoscopic procedures, as
obstetricians possess specialized expertise in the physiological and anatomical
changes associated with pregnancy that may affect maternal and fetal well-being
during surgery [1, 2].

In the past, laparoscopic procedures during pregnancy were considered
hazardous and nearly impossible to perform safely. However, owing to favorable
clinical outcomes and growing surgical experience, laparoscopy is now
recommended as an operative approach for many emergency conditions

encountered during pregnancy [3, 12].
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According to the recommendations of the American College of Obstetricians
and Gynecologists (ACOG), there is currently no evidence that anesthetic agents
used during surgical procedures have teratogenic effects on the fetus or cause fetal
brain hypoxia at any stage of pregnancy. The guidelines also emphasize that
elective procedures should be postponed until after delivery whenever possible,
whereas urgent and emergency operations should not be delayed [1, 2].

Studies evaluating the risks associated with surgery during different
trimesters of pregnancy have demonstrated several important considerations.
During the first trimester, anesthetic agents themselves do not appear to interfere
with organogenesis; however, prolonged maternal hypo- or hyperthermia,
hypoxemia, hypercarbia, and hypotension should be avoided because of their
potential adverse effects on the fetus. Premedication, including benzodiazepines
and opioids, can generally be administered safely without significant concern
regarding cleft palate formation due to the limited dose and duration of exposure.
The second trimester is considered the safest period for non-elective surgical
interventions because the risk of miscarriage is lower, the uterus remains relatively
small and allows better visualization of abdominal organs, and the major fetal
organ systems have already developed. During the third trimester, the use of
nonsteroidal anti-inflammatory drugs is generally discouraged because of the risk
of premature closure of the ductus arteriosus. Furthermore, anatomical and
physiological adaptations resulting from hormonal changes and progressive fetal
growth must be carefully considered when performing surgical and anesthetic
procedures [2, 4]. Recent evidence suggests that laparoscopic surgery can be
safely performed during any trimester of pregnancy without increasing maternal or
fetal risk [22, 23].

Importantly, postponing necessary surgical procedures until after delivery
has, in some cases, been associated with an increased incidence of complications
for both the mother and the fetus.
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A retrospective 10-year study that included 76 pregnant patients
demonstrated that, in emergency situations, surgical intervention and anesthesia
were not directly responsible for the observed rates of preterm birth (less than
15%) and miscarriage (7%). In contrast, conservative management in these
patients could have resulted in life-threatening consequences. The most common
indications for surgery were acute appendicitis, adnexal pathology, cholelithiasis,
and oncological diseases. Only three patients experienced complications or
required repeat surgical intervention [3].

Using data from a Danish national registry, another group of investigators
conducted a retrospective cohort study and found that surgery during pregnancy
may be associated with an increased risk of adverse birth outcomes. Surgical
intervention during pregnancy was linked to a higher risk of small-for-gestational-
age infants, very preterm birth, and preterm delivery. The risk of miscarriage was
highest during the first week after surgery and gradually declined after two weeks
[9].

A retrospective Australian study using data collected between 2009 and 2018
aimed to address this controversy. According to its findings, the incidence of
adverse perinatal outcomes following non-obstetric surgery during pregnancy was
low and comparable to that observed in the general population [10].

The assessment of the safety of laparoscopic interventions during pregnancy
has demonstrated both high efficacy and a favorable safety profile in the
management of adnexal pathology. In a single-center study, no serious
Intraoperative or postoperative complications were reported among the operated
pregnant patients. Histopathological examination revealed various adnexal lesions,
including high-grade serous ovarian carcinoma, borderline serous cystadenoma,
simple ovarian cyst, endometrioma, and mesosalpinx cyst. Five patients delivered
vaginally at term, whereas one woman underwent a preterm cesarean section

followed by comprehensive surgical staging for ovarian cancer [5].
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Regarding acute appendicitis during pregnancy, the results of a U.S. study
indicate that timely surgical management of complicated appendicitis is associated
with a lower risk of maternal infectious complications without increasing the
incidence of adverse perinatal outcomes. In contrast, unsuccessful conservative
treatment was associated with poorer clinical outcomes for both the mother and
the fetus [6].

Therefore, surgery remains the treatment of choice for acute appendicitis
during pregnancy. Current evidence suggests that antibiotic therapy alone should
not be considered an adequate alternative to surgery because of the increased risk
of severe infectious complications, including septic shock. The choice of surgical
approach remains a matter of debate. Although laparoscopy is widely used in
contemporary surgical practice, some studies and meta-analyses have failed to
demonstrate clear advantages over open appendectomy in pregnant women, and
several authors have reported a higher risk of fetal loss associated with the
laparoscopic approach [17]. During laparotomy, a transverse incision should be
placed at the point of maximal tenderness rather than relying exclusively on the
classical McBurney’s point, due to displacement of the appendix by the enlarging
uterus.

Cholecystectomy is the second most common surgical procedure performed
during pregnancy, with an incidence of approximately 0.8% [18]. Numerous risk
factors are associated with biliary tract disease, including female sex, obesity,
parity, and the normal physiological changes of pregnancy. For example,
mechanical compression by the enlarging uterus may contribute to gastrointestinal
symptoms and biliary dysfunction. In obese women, gestational increases in body
mass index (BMI) have been identified as a strong predictor of gallbladder
disease, including acute cholecystitis. Furthermore, the risk of biliary tract
disorders is higher among multiparous women than among nulliparous women,

with reported rates of 19% and 7%, respectively [19].
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Gallstone disease is characterized by the presence of gallstones within the
gallbladder. Approximately 0.2-2% of pregnant women develop symptomatic
gallstone disease, whereas the majority of cases remain asymptomatic and are
diagnosed incidentally. In addition, elevated levels of estrogen and progesterone
during pregnancy may promote biliary stasis. Specifically, increased progesterone
levels reduce gallbladder emptying, while elevated estrogen levels enhance
cholesterol secretion and increase bile saturation. Consequently, biliary stasis
combined with impaired gallbladder emptying contributes to gallstone formation
[18].

In cases of symptomatic gallstone disease, laparoscopic cholecystectomy is
considered a more effective treatment option than conservative management
consisting of intravenous hydration, electrolyte correction, and bowel rest [18, 19].

Acute pancreatitis affects approximately 1 in 1,000-5,000 pregnancies and
most commonly occurs during the third trimester or in the immediate postpartum
period. Gallstone disease is the leading cause of pregnancy-associated acute
pancreatitis, accounting for more than 65% of cases, followed by alcohol
consumption and hyperlipidemia [20]. Management is generally similar to that of
non-pregnant patients and includes nil per os (NPO), fluid and electrolyte
resuscitation, nasogastric decompression when indicated, and adequate analgesia.
Intensive care unit admission may be the optimal setting for the management of
severe cases [20, 21].

Intestinal obstruction complicates approximately 1 in 1,500-3,000
pregnancies and represents the third most common indication for non-obstetric
laparotomy during pregnancy. Approximately two-thirds of cases are secondary to
postoperative adhesions, although other causes include intussusception, hernias,
neoplasms, and appendicitis. Pregnant women are significantly more likely to
develop obstruction due to volvulus than non-pregnant women. This complication

occurs most frequently during the second trimester because of the rapid
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enlargement of the uterus. Displacement and distortion of the bowel by the gravid
uterus may result in twisting of intestinal loops, leading to bowel obstruction.
Surgical intervention is indicated when conservative management fails [7].

Among the rare complications reported during pregnancy is the incarceration
of a gravid uterus within an umbilical hernia, as described in a case report from
Morocco. The diagnosis was established clinically and confirmed using imaging
modalities, including ultrasonography and magnetic resonance imaging (MRI).
The patient was successfully treated laparoscopically. The authors emphasized the
importance of timely management of umbilical hernias, particularly in women of
reproductive age [8].

Conclusions. Non-obstetric abdominal surgical interventions during
pregnancy constitute an essential component of emergency medical care and, in
most cases, cannot be postponed until the completion of gestation. Current
evidence indicates that the risks associated with disease progression and delayed
treatment often outweigh the potential risks of surgical intervention. Therefore,
treatment decisions should be based on an individualized assessment of maternal
and fetal condition, gestational age, and the nature of the underlying disease.

Advances in minimally invasive surgery and improvements in anesthetic
management have substantially enhanced the safety of surgical procedures in
pregnant patients. When current clinical guidelines are followed, laparoscopic
surgery can be successfully performed for the majority of emergency surgical
conditions during pregnancy. Early diagnosis, multidisciplinary collaboration, and
timely surgical intervention remain the key factors contributing to favorable

maternal and perinatal outcomes.
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TEOPETHUYHI 3ACAIM PO3BUTKY 3ATAJIBHUX
KOMIIETEHTHOCTEW 3JOBYBAUYIB JIPYT'OI'O
(MATTICTEPCBKOI'O) PIBHS OCBITHU

THEORETICAL FOUNDATIONS FOR THE DEVELOPMENT OF
GENERIC COMPETENCIES OF SECOND-CYCLE (MASTER'S LEVEL)
HIGHER EDUCATION STUDENTS

Anomauis

Y crarti  poO3rNSIHYTO TEOPETHYHI 3acalii  PO3BUTKY  3arallbHHUX
KOMIIETEHTHOCTEH 3700yBaviB APYroro (MaricTepchbKoro) piBHS BHIIOiI OCBITH.
[IpoananizoBaHO CydacHI HayKOBi MiIXOAHW O TPAKTYBAaHHS TMOHATTS «3arajbHi
KOMIIETEHTHOCT1», BU3HAYEHO IX CYTHICTh, CTPYKTYPY Ta POJib y mpodeciiHin
migrotoBii  MaiOyTHiX (daxiBiiB. OxapakTepu30BaHO HOPMATHUBHO-TIPABOBI
3acalid PO3BUTKY 3arajJbHUX KOMIIETEHTHOCTEH Yy CHCTEMI BHUIIOi OCBITH
VYkpaiau, 30kpeMa MoJI0KEHHs 3aKOHIB YKpainu y cdepi ocBiTu, Hamionanbaoi
pamMKu KBamidikaiii Ta CTaHAApTIB BHIOI OCBITH. Bu3Ha4eHO OCHOBHI
MeJaroriyii  yMOBHM PO3BUTKY 3arajbHMX KOMIIETEHTHOCTEM 3700yBayiB

MariCTepCchbKOTO PIBHS OCBITH, CEeped SKHX peajizalisi KOMIETEHTHICHOIO Ta
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CTYJI€HTOLIEHTPOBAHOT'O MIIXO/A1B, BUKOPUCTAaHHS aKTUBHUX METOJIIB HaBYaHHS,
IHTerpamiss OCBITHbOI Ta HAyKOBO-AOCIINHOI JIAJBHOCTI, (OpPMYyBaHHSI
aKaJeMI4HO J0OpPOYECHOr0 OCBITHHOTO CEpPEOBHUINA Ta PO3BUTOK IU(PPOBOI
KOMIIETEHTHOCTI. OOrpyHTOBaHO, 110 PO3BUTOK 3arajlbHUX KOMIIETEHTHOCTEW €
HEOOX1THOI0 YMOBOIO HIJIOTOBKM KOHKYPEHTOCHPOMOXKHUX (haxiBI[iB, 3AaTHUX
10 edexTuBHOI nMpodeciiiHol AISTBHOCTI, CAMOPO3BUTKY Ta HAaBUYAHHS BIPOJIOBK
KUTTS.

Knrouosi cnosa: 3arajibHl KOMIIETEHTHOCTI, KOMIICTEHTHICHHM IIIAXIJ,
Opyruil (MaricTepchbKuii) piBeHb OCBITH, akajeMiyHa J0OpoYecHICThb, IU(ppoBa
KOMIIETEHTHICTh, CTYJICHTOLICHTPOBAHE HaBYaHHA, MpodeciiiHa MiAr0TOBKA,

SIKICTb OCBITHBOTO mpouecCy, HaBUaHHA BIIPOJOBIK KUTTA.

Abstract

The article examines the theoretical foundations for the development of
generic competencies of second-cycle (Master’s level) higher education students.
Contemporary scholarly approaches to the interpretation of the concept of
“generic competencies” are analyzed, and their essence, structure, and role in the
professional training of future specialists are determined. The study characterizes
the regulatory and legal framework governing the development of generic
competencies within the higher education system of Ukraine, including the
provisions of the national educational legislation, the National Qualifications
Framework, and higher education standards. The main pedagogical conditions
for the development of generic competencies among Master’s degree students are
identified, including the implementation of competency-based and student-
centered approaches, the use of active learning methods, the integration of
educational and research activities, the establishment of an academic integrity-
oriented educational environment, and the development of digital competence. It

Is substantiated that the development of generic competencies is a prerequisite
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for preparing competitive professionals capable of effective professional
performance, self-development, and lifelong learning.
Keywords: soft skills, competency-based approach, second-cycle (Master’s
level) education, academic integrity, digital competence, student-centered
learning, professional training, quality of the educational process, lifelong

learning

Ilocmanoska npooremu.

Ha cydacHoMy erami pO3BUTKY BHIOI OCBITH BaXJIHUBO 3a0€3MEUNUTH
SKICHUW OCBITHIA MpOIEC MIATOTOBKU (PaxiBIliB, 3AaTHUX €(PEKTUBHO TIATH B
yMOBax AWHAMIUYHHMX CYCIUIBHUX 3MiH, U(poBi3alii, riiodanizaiii Ta 3pocTaHHs
o0cariB iH@opMmamii. Y 1MX yMOBax TMPIOPUTETHOTO 3HAYEHHs HalOyBae
KOMIIETEHTHICHUNA TMiAXiJ, SKUW OpIEHTYE OCBITHIA TMpoOIEC HE JuIle Ha
3aCBOEHHS 3/100yBayaMU CUCTEMH 3HaHb, YMiIHb 1 HABUYOK, a i HA PopMyBaHHS
KOMIUIEKCY KOMIETEHTHOCTEH, HEOOXIAHWUX IS yCHimHOI mnpodeciiHol Ta
comianbHOi AistbHOCTI [1].

OcobnuBe Miclle B CTPYKTYpl KOMIIETEHTHOCTEH (axiBIsd 3aliMaroTh
3arajibHi KOMIICTEHTHOCTI, sIKi 3a0e3meuyloTh 37aTHICTh JO KPUTHYHOTO
MUCIICHHSI, €(QEeKTUBHOI KOMYHIKalii, poOOTH B KOMaHIi, MPUUHITTA
OOTPpYHTOBAHUX pIillIeHb, 3AIWCHEHHS IOCTIAHUIBKOI MISIBHOCTI, JOTPHUMaHHS
MPUHIIMIIB aKaJeMIdyHOi J0O0podYecHOCTI Ta Oe3mepepBHOro mpodeciitHoro
po3BuTKy. Came 11 KOMIIETEHTHOCTI CTBOPIOIOTH OCHOBY IS YCIIIIHOTO
dopmyBaHHs cremianbHUX ((PaxoBUX) KOMIETEHTHOCTEH 1 IMiJBUINYIOTh
aJanTHBHICTh BUITYCKHUKA J0 3MIHHUX YMOB MPOQECiifHOTO cepeI0BHIIA.

VY 3B’s3Ky 3 UM BUHUKAE MOTpeda B CUCTEMHOMY aHaji3l TEOPETHYHHUX
3acal  PO3BHUTKY  3araJbHUX  KOMIIETEHTHOCTEH  3100yBadiB  Jpyroro
(MarictepchbKoro) piBHS BHILOI OCBITU SIK HEOOXIJHOI YMOBHU IMiJITOTOBKHU

KOHKYPEHTOCIIPOMOXHHUX 1 COIIATLHO BIAMOBIAAIBLHUX (haxiBIIiB.
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Ananiz ocmannix 0ocniodcens i nyoaikayiu

[IpoOnemMa pPO3BUTKY 3arajlbHUX KOMIIETEHTHOCTEHW 3100yBayiB APYyroro
(MaricTepchbKoro) piBHS BHINOi OCBITH TOCIa€ BaXKJIMBE MICIIE B CYYaCHHUX
MeJaroriyHuX JOCIIDKEHHSAX, 10 3YMOBJIEHO NEPEeX0JO0M BHIIOI OCBITH 10
KOMIIETEHTHICHOI MOJeNl MIArOTOBKM  (axiBLiB. YIPOJOBXK OCTaHHBOIO
JECATUIITTS HAYKOBII MPHUAUISIOTH 3HAUYHY yBary TEOPETUYHOMY OCMHCIICHHIO
CYyTHOCTI ~ KOMIIETCHTHOCTEHW, BHM3HAYCHHIO I1X CTPYKTYpH, MEXaHI3MiB
dbopmyBaHHS Ta poii y mpodeciiiHoMy CTaHOBJIECHHI MaOyTHIX (axiBIIiB.

TeopeTnko-MeTON0IOT14HI 3aca M KOMIIETEHTHICHOTO MIAXO0AY PO3KPUTO Y
npangx C. Kienka [1], sikuii po3risgae KOMOETSHTHICHUN MiAXiA AK MPOBIAHY
OCBITHIO TapajurMy, CIPSIMOBaHY Ha JOCSATHCHHS pPE3yJIbTaTiB HaBYaHHS Ta
dbopMyBaHHS 31aTHOCTI OCOOUCTOCTI €PEKTUBHO AIATH B PI3HUX NpodeciiHux 1
collialbHUX  CHUTyamisX. HaykoBelp  Harojomye, 1[0 KOMIETEHTHOCTI
BUCTYTAIOTh IHTETPOBAHUM PE3YJIbTATOM OCBITH, KWW MOEJHYE 3HAHHSA, YMIHHS,
HABUYKH, IIIHHOCTI Ta OCOOWCTICHI siKocTi (axiBus. I[lomiOHUX BHCHOBKIB
JTOTPUMYIOTBCS W 1HIIN JOCTITHUKH, K1 PO3TIISIIA0Th KOMIIETCHTHICHUN TIX11T
SK OCHOBY MOJIEpHI3allii CHUCTEeMH BHIOi OCBITH Ta  TMIATOTOBKH
KOHKYPEHTOCIIPOMOKHUX BUITYCKHHKIB.

3HayHa KUIBKICTh JIOCHIDKCHb TIPUCBSYEHA BHU3HAYEHHIO 3MICTy Ta
CTPYKTYpH 3araibHuX kommereHTHocTed. Tak, C. MakeeB [2], aHamizyrouu
PO3BHTOK KOHIIENI(i KIIOUYOBUX KOMIIETEHTHOCTEH Yy €BPOMEHCHKOMY Ta
YKpaiHChKOMY OCBITHBROMY MPOCTOPI, MAKPECITIOE iX YHIBEpCAIBHUIN XapaKkTep Ta
3HAYCHHS IS TpodeciitHol MOOITBHOCTI, COIliabHOT ajanTaiii # 0COOMCTICHOTO
PO3BHUTKY. ABTOp HAroJyiomrye, mo cydacHuil (axiBemb MOBHHEH BOJIOAITH HE
munie mpodeciiHUMHU 3HAHHSMH, a ¥ HaBHUYKaAMU KOMYHIKaIlii, KPUTHYHOTO
MUCJICHHSI, CAMOPO3BUTKY Ta BIATOBIAATHLHOTO MPUNUHSATTS PIlICHb.

OkpeMuii HampsiM JOCIIDKEHb TMOB’SA3aHUM 13 BHUBYEHHSIM OKPEMHUX

CKJIQJOBMX 3arajbHUX KommeTeHTHocTer. 3okpema, O. OmekcieHko Ta A.
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Po3ckazoB [3] mochmimKyrOTh PO3BUTOK  YHPABIIHCHKOI KOMIIETEHTHOCTI
3100yBayiB BUIIOT OCBITH, pO3IMIANAI0OYM il SK BaXXJIMBUH KOMIIOHEHT
npodeciiHoi MIATOTOBKM MalOyTHIX (¢axiBuiB. ABTOpPH JTOBOASATH, IO
(dopMyBaHHS 34aTHOCTI 1O NPUHHATTA pillleHb, OpraHizalii AISIBHOCTI Ta
BIIMOBIIAJIBHOCTI 3a pe3yJbTaTU Mpall € HeOoOXiAHOK YyMOBOK MpodeciiHol
YCHIITHOCTI BUITYCKHUKIB.

BaxnmuBe  Mmicme  cepem  3araJbHHX ~— KOMIIETGHTHOCTEW  Iocizmae
KOMYHIKaTHBHA KOMIETEHTHICTh. Y  nmocmipkenHi T. Cykanenko [4]
OOTPYHTOBaHO, 10 KOMYHIKATUBHAa KOMIIETEHTHICTh €  IHTErPaJbHOIO
XapaKTEePUCTUKOIO OCOOUCTOCTI, sika 3abe3nedye e(peKTUBHY B3a€EMOJII0 B
npodeciiHOMy Ta COIliaJbHOMY CEPEJOBHINI, CHPHSIE PO3BUTKY KYJIbTYpH
CIIUIKYBaHHS Ta npodeciiHoi camopeaizallii 3100yBadiB BUIIOT OCBITH.

Y cydacHux ymoBax uu(ppoBOi TpaHcopmallii OCBITU Bce OUIBIIOT
aKTyaJIbHOCTI HaOyBarOTh JOCIIIKEHHS ITU(DPOBOT KOMIIETEHTHOCTI. 30Kpema, T.
[Macka [5] posrasgae 1UGPOBY KOMIIETEHTHICTh SIK OJHY 3 KIOYOBHX
KOMIIETEHTHOCTEH cydacHOro ¢axiBIld Ta HAroJjionye Ha HEO0OXI1THOCTI
dbopMyBaHHS HaBUYOK KPHUTUYHOTO OIlIHIOBAaHHS iHGOpMaIii, BHUKOPUCTAHHS
IU(POBUX PECYPCIB 1 BIAMOBINAIBHOTO 3aCTOCYBAHHS CYYaCHHMX TEXHOJIOTIH Yy
npodeciitHii TisSIbHOCTI.

Bonnowac 3HayHa yBara B HAayKOBUX MpansgX HPUAUISETHCS MUTAHHIM
aKaJIeMIdHOi ~ JTOOPOYECHOCTI  SK  BAXKIMBOMY  CKJIQJIHHUKY  3arajlbHUX
KOMIIETCHTHOCTEH 3/100yBaviB BuIoi ocBith. H. Paguenko [6] migkpeciroe, mo
aKageMiuHa JOOpPOYECHICTh Ta aKaJeMiuHe TMHUCHBMO CIPHUAIOTH PO3BUTKY
BiIMOBITAJIBHOCTI, CAaMOCTIHHOCTI, KPUTHYHOTO MHUCJCHHS Ta JOCIITHUIBKOT
KyJabTypu MaWOyTHIX  ¢axiBmiB. AHJIOTIYHOI TMO3UII  JTOTPUMYIOTHCS
JOCIITHUKY TIPoOJIeM BIPOBAIHKCHHS MPUHIIUIIB aKaJAeMIdHOT JOOPOYECHOCTI Y
3aKJiajiaXx BUILOI OCBITH YKpaiHH, K1 PO3MISAAIOTh 1i SIK HEBIJ €MHY CKIIaJIOBY

SIKOCT1 BUI[O1 OCBITH Ta NPOo(deciiHOI €TUKHU.
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HopmaTuBHe  miAIpyHTd  JOCHIIKYBaHOiI  MPOOJEMATUKH  CYTTEBO
po3mupuiioca micias 3aTBepixkeHHd y 2021 poui npodeciiiHOro craHaapty Ha
rpyny mnpodeciii «Bukinagaui 3aknaaiB BHUILOI OCBITH». JIOKYMEHT BHU3Haudae
Mepenik 3arajbHUX 1 MpodeciiHuX KOMIETEHTHOCTEH, HEOOXIIHUX IS
YCIIIITHOTO 3/1IICHEHHSI HAYKOBO-TIEaroriyHoi AisSJIbHOCTI, Ta aKIEHTY€E yBary Ha
PO3BUTKY KOMYHIKAaTHUBHO1, HU(PPOBOI, €TUYHOI, TOCTIAHUIBKOT i yIPaBIiHCHKOT
KOMITETCGHTHOCTEeH. Ile CBimUMTh TPO TOCHUJICHHS YBarw JEpXKaBH JIO
KOMIIETEHTHICHUX DPE3yJIbTaTIB BUIIOI OCBITH Ta HEOOX1IHOCTI iX (popMyBaHHS
BXK€ Ha MaricTepCchbKOMY pPiBHI.

Otxe, a”Hali3 HAYKOBUX Tpallb 3acBiUy€ HASBHICTh 3HAYHOI KUIBKOCTI
JOCITIJKEHb, TPUCBSIYCHUX KOMIIETEHTHICHOMY IMiIX01y, (OPMYBAaHHIO OKPEMHUX
3arajlbHUX KOMIICTCHTHOCTEH, TIMTAHHSIM aKaJeMi4HOi JIOOPOYECHOCTI Ta
HOPMATUBHOMY 3a0e3MeueHHI0 MpodeciiiHol MIATOTOBKU 37400yBayiB BHIIOT
ocBiTU. BoaHoyac HeNOCTaTHHO BHUCBITICHUMH 3QJIHINAIOTHCS MHUTAHHSA
KOMILJIEKCHOTO ~ TEOPETUYHOrO  OOTPYHTYBaHHS  PO3BHUTKY  3aralbHHUX
KOMIIETEHTHOCTEH came 3100yBayiB JIPyroro (MaricTepchbKOro) piBHS BHUIIOT
OCBITM B ymoBax It poBizallii OCBITHROTO MPOIECY, MOUIUPECHHS TEXHOJOTiH
IITYYHOTO 1HTEJIEKTy Ta BIPOBAHKCHHS HOBHX BHMOT J0 MpodeciiHol
nigroToBku (axiBmiB. lle 3ymoBiIr0€ HEOOXIAHICTH MOAAIBIINX HAYKOBHUX
TOCIIIKEHb 3a3HA4e€HO1 MpoOJeMHU Ta MIATBEP/KYE 11 aKTyaJdbHICTh IS
CydacHOi Teopii i MPaKTUKHU BUIIOI OCBITH.

Mema cmammi

MeTor CTaTTi € aHali3 Ta Yy3arajlbHCHHS TEOPETHYHHUX MiAXOMIIB 10
PO3BHUTKY 3araJIbHUX KOMIIETEHTHOCTEH 3700yBadiB JAPYyroro (MaricTepchbKoro)
pIBHsI BHUIIOi OCBITH, BU3HAYCHHs iX CYTHOCTI, poJii B MpodeciiHiil mATOTOBIII
MaOyTHIX (axiBIiB Ta OOIPYHTYBaHHS TEAArOTIYHUX YMOB iX €(EKTUBHOTO

PO3BUTKY B CY4aCHOMY OCBITHbOMY CEpPEIOBHIIII.
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Buknao ocnoenozo mamepiany

VY cydacHId mneaaroriyHid Hayll MOHSATTA «3arajbHl KOMIETEHTHOCTI»
PO3TISAAETHCS K OJHA 3 KIHOYOBUX KATEropi KOMMETEHTHICHOTO MIAXO01Yy, L0
BHU3HAYa€ pe3yJibTaTU HaBUYaHHS Ta PIBEHb TOTOBHOCTI OCOOUCTOCTI 10 YCHIIIHOT
npodeciiiHoi, comianbHOl i TPOMaASHCHKOI IisIbHOCTI. He3Bakatoun Ha mupoke
BHKOPHCTAHHS IIbOTO TIOHATTS B HOPMAaTUBHUX JOKYMEHTaX Ta HAyKOBHX
JOCIIJDKEHHSIX, €IUHOTO MiAXO0JIy JO0 HOTO TpakTyBaHHS HE CPOpPMOBAHO, IO
3YMOBIIIO€ ICHYBaHHSI Pi3HUX HAYKOBHX IM1AXO/A1B 1O PO3YMIHHS HOr0o CyTHOCTI Ta
smicty [1].

Y Mexax KOMIETEHTHICHOTO IAXOJMYy 3arajbHi  KOMIIETEHTHOCTI
PO3TIISAAIOTHCS K YHIBEpCalbHI 3JaTHOCTI OCOOMCTOCTI, SIKI HE 3ajiekaTh Bij
KOHKpPETHOI podecii uu creniagbHOCTI Ta 3a0€3MeuyoTh €(heKTUBHY TisNIbHICTD
y PI3HUX >KUTTEBUX 1 MpodeciiHuX CcHUTyalisx. 3TIAHO 3 PEeKOMEHIAIsIMU
npoekty Tuning Educational Structures in Europe, 3araibHi KOMIETEHTHOCTI
BU3HAYAOTHCS SIK  CYKYIHICTh 1HCTPYMEHTAJIBHUX, MIDKOCOOHMCTICHHX 1
CUCTEMHUX KOMIIETEHTHOCTEH, HEOOXIJTHUX IS YCHImHOI mpodeciiHol
TISJIBHOCTI Ta Oe3MepepBHOTO HaBYaHHSA. [0 HUX HaJle)KaTh 31aTHICTH JI0 aHAJII3y
i cuHTe3y iH(opmallii, KpUTUYHE MUCJCHHS, KOMYHIKallis, podora B KOMaH/I,
JIIEePCTBO, 3JaTHICTh O CAMOOCRBITH Ta a/IanTaIlii 10 HOBUX YMOB.

Y 4YUMHHHUX HOPMAaTUBHUX JOKYMEHTax YKpaiHU TMOHATTS 3arajbHUX
KOMIIETEHTHOCTEH TaKOX TMOB'SI3YEThCS 3 YHIBEPCAIBHUMHU pe3yJbTaTaMU
HaBYaHHA. BiamoBigHO 10 CTaHIAPTIB BHUILOI OCBITH, PO3POOJICHUX I PI3HUX
CHEIIaIbHOCTEH, 10 MEepeiiKy 3araibHUX KOMIIETEHTHOCTEH 3a3BHUYail BHOCATH
3MaTHICTh A0 aOCTpaKTHOTO MUCIEHHS, aHali3y Ta CHHTe3y; YMIiHHSA
3aCTOCOBYBAaTH 3HAHHS Ha MPAKTHII; 3AATHICTh JO KOMYHIKaIlil JepKaBHOKIO Ta
1HO3eMHOTO MOBaMU; BUKOPUCTAHHS 1H(bOpMaIIHHO-KOMYHIKAI[IHHAX
TEXHOJIOT1M; MPOBEAEHHS JOCHIIXKEHb;, poOOTa B KOMaHAl;, HOPUUHATTSA

OOTPpYHTOBAHUX PillIEHb; JOTPUMAHHS €TUYHUX HOPM Ta MPUHIUITIB aKaJIeMIYHO1
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T00pOYECHOCTI.

Jlns 3mo0yBadiB apyroro (MaricTepchbKoro) piBHS BHINOI OCBITH, SK1
HABYAIOThCA 3a OCBITHIMHM IIporpaMaMH TEXHIYHOTO CHpSMYBaHHS, 3arajibHI
KOMIIETEHTHOCTI MaloTh HE MEHIIE 3Ha4YeHHs, HIXK crerianbHl (¢daxoBi)
komnerentnocti  (hard  skills).  Crpimkuii  po3BUTOK  TEXHOJIOTIH,
MDKIMCUMIUTIHAPHUM XapakTep CYYaCHUX I1HXEHEPHUX pIIIEHb 1 MPOEKTIB, a
TAKOXX 3pOCTAaHHS poJdi KOMaHAHOI poOOoTH B mnpodeciiiHiil AIATbHOCTI
3YMOBIIOIOTh HEOOXIJIHICTh (DOPMYBaHHS y MailOyTHIX (paxiBIiB 31aTHOCTI A0
ajanTanii, camoopraHizamii, Oe3nepepBHOro NpPo(eciiHOro poO3BUTKY Ta
HaBYaHHS BIPOJOBXK JKHUTTA. 3a TaKUX yYMOB BaXKJIMBUM CTa€ YCBiIOMIICHHS
3n00yBayaMu TOro, IO yCIimiHa mpodeciiiHa Kap’epa BU3HAYAETHCS HE JIMIIIE
piBHEM (axoBOi MIATOTOBKH, a 1 YMIHHSAM €(QEKTHUBHO B3a€EMOJISATH 3 IHIIUMHU
y4acHUKaMH PO eciifHOTO CepeI0BHIIA.

Po3BuTOK 3araqbHUX KOMIETEHTHOCTEH 3100yBayiB BHINOi OCBITH B
VYkpaiHi TIPYHTYEThCS Ha KOMIUIEKCI HOPMATUBHO-TPABOBUX aKTiB, SKi
BU3HAYAIOTh CTpaTeriuHi HampsMH (YHKIIOHYBaHHsS Ta MOJAEpHI3allli CUCTEMH
BUIIIOI OCBITHM BIANMOBIIHO JO €BPOINEHCHKUX CTaHAAPTIB 1 MPUHIUIIB
bononcekoro mpomecy. OCHOBHUMHU JOKYMEHTAMH, [0 PETJIAMEHTYIOTh
dbopMyBaHHS KOMIIETEHTHOCTEH 3100yBauiB OcBiTH, € 3axkoHU Ykpainu «IIpo
ocBity» Ta «IIpo Bumty ociTy», Harionanpna pamka kBamiikailiid, CTaHIapTH
BHUINOI OCBITH 3a CHEMIaIbHOCTAMH, a TakKoX TmpodeciiiHi cTaHgapTH IS
OKpPEMHX BHUJIIB JISIBHOCTI.

Ha crworonmni crtanmaptu BUIIOi OCBITH IS JAPYroro (MaricTepchbKOTro)
pIBHS BUIOT OCBITH MICTSITh 3arajbHi KOMIIETEHTHOCTI, SKi KOXHa Tpymna

PO3pOOHUKIB BBakajia BAKIJIMBOIO (IMB. TAOJIUIIIO).
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Tabnmuus — Ilepenmiku 3araJbHUX KOMIIETEHTHOCTEM B CTaHJapTax
CHELIAIBHOCTEN Ipyroro (MaricTepchbKOro) piBHsI BULIO1 OCBITU
Ha3sBa Ilepesik 3araJbHUX KOMIIETEHTHOCTEM
CIICHIAJBbHOCTI

101 ExoJoris

3MaTHICTH BUUTHUCS 1 OBOJIOIBATH CyYaCHUMH 3HAHHSAMU; IPUIMATH
oOrpyHTOBaHI pillICHHS; TeHEPYBATH HOBI i/1€i (KPEaTHBHICTH);
PO3pOOIIATH Ta YIPABIIATH MPOSKTAMU; CIIUTKYBATHUCS IHO3EMHOO
MOBOIO; IITyKaTH, 0OpOOIATH Ta aHANI3YBaTH iH(OPMAIliF0; MOTUBYBATH
JrO/IEH Ta pyXaTHCh 0 CHiTbHOI MeTH. J0AaTKOBO JJIsl OCBITHBO-
HayKOBHUX IMPOrpaM: 3/1aTHICTh MPOBEAECHHS JOCIIIKEHb.

122 Komm’orepHi
HAYKHU

31aTHICTH /10 a0CTPaKTHOTO MUCJIEHHS, aHANII3Y Ta CUHTE3Y;
3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAIIX; CIUIKYBaTUCS
JIEpKaBHOIO MOBOIO (YCHO Ta MHUCHMOBO); CIIUIKYBATHUCS 1HO3EMHOIO
MOBOIO; BUMTHCS 1 OBOJIOJIIBATH CY4aCHUMHU 3HAHHAMMU; OyTH
KPUTHYHHUM 1 CAMOKPUTUYHHUM; T€HEPYBaTH HOBI 171€1 (KPEaTUBHICTD).

125 Kibep6e3neka | 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAI[ISIX; IPOBOIUTH
JOCTIPKEHHS Ha BIANOBIIHOMY PiBHI; 10 aOCTPaKTHOTO MUCIICHHS,
aHaJI3y Ta CUHTE3Y; OILIHIOBATH Ta 3a0€3Me4uyBaT SKICTh BUKOHYBaHUX
pOOIT; CIIIKYBAaTUCS 3 MPEICTaBHUKAMHU 1HIINX IPOdeCcIiHUX Ipymn
PI3HOTO PIBHSL.

126 Indopmaniiini | 31aTHICTH 10 aOCTPAKTHOTO MHUCIIEHHS, aHAI3y Ta CUHTE3Y;

CHCTEMH Ta CHUIKYBAaTHCS 1HO3EMHOIO MOBOIO; CIIUIKYBATHCS 3 MPEACTaBHUKAMU

TEXHOJIOTii HIIKX TpodeciitHUX TPyIl; po3pOOIISTH MPOEKTH Ta YIPABIATH HUMU;

OIIHIOBATH Ta 3a0€3IeYyBaTH SKiCTh BUKOHYBAaHUX POOIT.

131 llpuknaaa
MexaHika

3MaTHICTh BUSIBIIATH, CTABUTH Ta BUPIITYBaTH 1H)XCHEPHO-TEXHIYHI Ta
HayKOBO-TIPUKJIAHI MPOOJIeMH; BUKOPUCTOBYBATH 1H(GOPMAIliifHi Ta
komyHikariitHi TexHosorii (IKT); renepyBatu HOBI i11e1 (KpEaTUBHICTD);,
PO3pOOISTH IPOCKTH Ta YIIPABJIATH HUMHM; CIIUTKYBaTHCS 3
MpeJACTaBHUKAMHM HIIUX TPOQECIHHUX IPYIT; BAMTHUCS 1 OBOJIOAIBATH
CYy4aCHUMHU 3HAHHSMU; CIUIKYBATUCS IHO3EMHOIO MOBOIO. J[0/1aTKOBO
JUIsl OCBITHRO-HAYKOBUX MTPOTPaM: 3/IaTHICTh MPOBEIICHHSI TOCIIKCHb.

133 I'asty3eBe
MAIIMHOOYTyBaHHS

3natHicTh BukopuctoByBaTt IKT; BUNTHCS 1 OBOJIOAIBATH Cy4YaCHUMH
3HAHHSMH, JI0 TIOITYKY, 0OpOoOIeHHs Ta aHAMI3y iH(popMarlil; OyTh
KPUTHYHUM 1 CAMOKPUTUYHHM,; JIO aJanTailii Ta Aii B HOBil CUTYaIlii;
reHepyBaTH HOBI 171€1; BUSBIISITH, CTABUTH Ta BUPIIIYBaTH MPOOIEMU;
npuiiMaTtu oOrpyHTOBAaHI PillIEeHHs; IpaIfoBaTH B KoMaHi. JlogaTkoBo
JUIS OCBITHO-HAYKOBUX MPOTPaM: 3/IaTHICTh MPOBEACHHS JOCITIIKEHb.

144
TensioeHepreTuka

3HaHHA Ta PO3yMIiHHS MPeAMETHOI 001acTi Ta mpodeciifHOl AISITBHOCTI;
3JIaTHICTbH J10 a0CTPAKTHOT'O MUCJICHHS, aHANII3Y Ta CHHTE3Y; BMIHHS
BUSBIIATH, CTABUTH Ta BUPIIITYBAaTH MPOOIEMHU; 31aTHICTh CITUTKYBATHCS 3
NpeACTaBHUKAMH HIIMX NMPOQeCiiHUX TPYH; 3AATHICTD JISITH COLIAIBHO
BIAMIOBITAJILHO Ta CBiIOMO.

163 bBiomegnuna
IH:KeHepis

3MaTHICTH /10 a0CTPaKTHOT'O MUCIIEHHS, aHAJI3y Ta CUHTE3Y; 10 MOIIYKY,
00po6eHHs Ta aHanizy iH(OopMallii; BMIHHS BUSBISATH, CTAaBUTH Ta
BUPILIYBATH MPOoOJIEMH; 3AaTHICTh MIPALIOBATH B KOMaH/1; 3JaTHICTb
MPALIOBATH B MDKHAPOIHOMY KOHTEKCTI. J[01aTKOBO 7151 OCBITHBO-
HAyKOBUX MIPOTpaMm: 3/1aTHICTh T€HEpyBaTH HOBI ifel.
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B ananizi BuIe3ragaHux CTaHAAPTIB BUIIOT OCBITH JJISI MaricTpiB pi3HHUX
CIICIIaIbHOCTEH MOXXHA BUIUIMTH KIIbKa 3arajlbHUX KOMIICTCHTHOCTCH, SKI €
IIEHTUYHUMHU a00 MaKCUMAaJbHO MOIOHUMU JJIs1 OUTBIIOCT1 HAMIPSIMIB.

Tak KOMIETEHTHICTh «3JaTHICTh N0 aOCTPAKTHOTO MMCIICHHS, aHali3y Ta
CHUHTE3y» € 0a30BOI0 I OuIbInocTi TexHiuHuX Ta IT-cnemianbrocTei (122, 125,
126, 144, 163); «3naTHicTh reHepyBaTH HOBI imel (kpeatuBHicTh)» (101, 122,
131, 133, 163); «3maTHIiCTh BUYMTHCS 1 OBOJIOAIBATH Cy4acHMMH 3HaHHIME» (101,
122, 131, 133); 3pmaTtHicTh CHiIKyBaTHCsA iHO3eMHOKO MoBoio (101, 122, 126,
131); 3naTHICTH CHUIKYBaTHCS 3 TPEACTABHUKAMHU IHIIMX MPOQECiiiHUX Tpym
(125, 126, 131, 144); 3aaTHIiCTh po3pO0ISTH MPOEKTH Ta ynpabiatd Humu (101,
126, 131).

Ii 36iru cBiuaTh IPO €AVMHUN MiAXiA A0 GOPMYBaHHS 1HTEIEKTYyaIbHOTO
Ta KOMYHIKaTUBHOTO (yHIaMEHTY Marictpa.

dopMyBaHHS OCBITHIX CTaHAAPTIB Ta JOJYYEHHS 10 iX pPO3pPOOJICHHS
npoBiTHUX (HaxiBIiB BIAMOBIMHOI Trajdy3l CBIIYUTH MPO Te, IO CYyYacHi
poboToaBIli Aeaani OuIbIe 3arikaBiieHl y GaxiBIgX, AKI 3/JaTHI HAJIaroKyBaTH
e(heKTUBHY KOMYHIKAIII0 13 3aMOBHHUKaMH, MapTHEpaMH Ta IMOCTavyaJbHUKAMU,
JOTPUMYBATHCA BCTAHOBJICHHUX TEPMIiHIB BHUKOHAHHS 3aBllaHb, IPOJYKTHBHO
IpaIoBaTy B KOMaH/I1, Opatu Ha cede 0COOUCTY M KOJEKTUBHY BiJMOBIAaIbHICTD
3a pe3yJIbTaTH JISJIBHOCTI, @ TAaKOXK JEMOHCTPYBATH 1HIIIATUBHICTH 1 TOTOBHICTH
70 BUpIIIEHHA HECTaHAApTHUX mpodeciiiHux 3aBaaHb. CamMe TOMY PO3BHTOK
3arajbHUX  KOMIICTCHTHOCTEHM €  BaXXJIHMBOK  CKJIQAOBOIO  ITIATOTOBKHU
KOHKYPEHTOCIIPOMOKHOTO (haxiBIlsi TEXHIYHOTO MPOQiII0 B YMOBaX Cy4acCHOTO
PUHKY TIpail.

OcobnuBe Mmiciie cepesi HOpPMAaTUBHUX JOKYMEHTIB Mocifae mpodeciiHuii
cTaHaapT Ha rpyny mnpodeciii «Bukmamadi 3aknamiB Bumoi ocitu» (2021 p.),
SKMM BH3HAYa€ TEpeNliK 3arajibHUX KOMIETEHTHOCTEH, HEOOXITHUX JIs

3M1MCHEHHSI HAayKOBO-TIEJAroriyHoi nisuibHOCTI. Cepel HMX — KOMYHIKaTHBHA
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KOMIETEHTHICTh, JIIEPCTBO, 3/IaTHICTh 10 MPO(eciiHOro po3BUTKY, HHUpOBa
IPaMOTHICTh, KPUTUYHE MUCJICHHS, €TUYHA BIAMNOBIAAIBHICTh Ta JOTPUMAaHHS
NPUHLUIIB aKaJeMiuHoi aoOpodecHocTl. Po3ymMiHHS Ta AOTpUMaHHS BUMOT
bOI0 CTAaHAAPTY € OCOOJIMBO BAXKJIMBUMU JJIsl 3700yBayiB JAPYroro OCBITHHOTO
PI1BHS, SIK1 IUNIAHYIOTh TPOQECIHHY AISIBbHICTh y cepil OCBITU Ta HAYKH.

BuknananHs HaBYaJdbHUX JUCHMIUIIH Ha IbOMY OCBITHBOMY pIiBHI
0a3yeThcsi HE TUIBKM Ha HOpPMAaTHBHIN 0a3i, ajge ¥ Ha HU3II KIOYOBUX
NeAaroriyHUX yMoB, $KI Yy KOMIUIEKCHIM peani3anii MaloThb CHPUSATH
dbopMyBaHHIO KOHKYpPeHTOCTIpOMOXHOTO (haxiBis. Ilonainepie, MmoBa ¥ae mpo
OpraHizamilo  SKICHOTO  OCBITHBOTO IMpOIECY Ha OCHOBI  MPHUHIMUIIIB
CTYJICHTOLICHTpU3MY. 3/100yBa4 € aKTUBHHM Cy0O €KTOM HABUYaHHS, SKHH Mae€
NpUiMaTH y4acTh Yy IUIAHYBAaHHI BJIACHOI OCBITHBOI TPA€EKTOPii, CaMOCTIHHO
3100yBaTH 3HAHHS Ta PO3YMITH BJAacHY BIANOBIJAIBHICTE 3a pPeE3yJbTaTH
HaBYaHHS.

Po3Butky 1 mpodeciiiHuX 1 3arajJbHUX KOMIIETEHTHOCTEH CIPUSIOTH
aKTHBHI Ta IHTEPAKTUBHI METOAM HABUYaHHs: 3acCTOCYBaHHS MPOOJIEMHOIO
HAaBYaHHS, KEWC-METOMy, IPOEKTHUX TEXHOJIOTIH, JIIOBUX Irop, TPEHIHTIB,
JUCKYCIH Ta KOMAaHJIHUX TIPOEKTIB CTBOPIOE YMOBH i (opMyBaHHS
KPUTHYHOTO MHMCJICHHS, KOMYHIKAaTHBHMX HAaBHYOK, JIJIEPCHKUX SKOCTEH 1
3MaTHOCTI TMpalIOBAaTH B KOJEKTUBI. 3adydeHHsS 3J00yBadiB 110 BUPIIICHHS
peanpHUX abo HaOmWKeHHX g0 TpodeciiHOi TPaKTHKWA 3aBAaHb CIPUSIE
PO3BHUTKY HABUUOK MPUUHSITTS PIllICHb Ta BIAMOBINATHLHOCTI 32 X pe3yJIbTaTH.

Po3BUTOK 3aralbHUX KOMIIETEHTHOCTEH HEMOXJIMBUN 0€3 BHXOBAHHS
BIIMOBITAJIBHOCTI, YECHOCTI, TMOBard JO IHTEJIEeKTyaJdbHOI BIIACHOCTI Ta
JOTPUMAaHHS €TUYHUX HOPM HAYKOBOI ¥ mpodeciiiHoi AisIbHOCTI. Marictpam
BKpail HEOOXITHO JIOHECTH PO3YMIHHS BaXJIUBOCTI JOTPUMAaHHS HOPM 1
MIPUHIIUITIB aKaJeMI4HO1 J0OPOYECHOCTI, HarajaTu HEOOXIHICTh

JOTPUMYBATUCh MPU BUKOHAHHI JOCHIIHUI[BKUX Ta HaBUYaJbHUX POOIT MpaBUII
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aKaJeMIYHOTO  MHCbMA,  KOPEKTHOrO  IIUTYBaHHA Ta  BHUKOPHCTaHHS
iH(popMaLIfHUX pecypciB. B yMoBax CTpIMKOIO pO3BUTKY LUTYYHOTO IHTEJIEKTY
0CcO0IMBOI aKTyaJabHOCTI HaO0yBae (OpMyBaHHS B 3100yBayiB HABUYOK €TUYHOTO
Ta paliOHAJBHONO BHUKOPUCTAHHS TaKUX IHCTPYMEHTIB Yy HaBYaJbHIM 1
npodeciiHiil A1STBHOCTI.

Bucnoexu

VY pesynbrari JOCHI)KEHHS BCTAHOBJIEHO, IO PO3BUTOK 3arajbHUX
KOMIIETEHTHOCTEH 3100yBaviB JIpyroro (MaricTepchbKoro) piBHs BHUIIOi OCBITH €

BaXXJIMBOKO  CKJIaZOBOIO HiI[FOTOBKI/I CY4aCHOTO KOHKYPCHTOCIIPOMOIKHOT O

daxiBig. AHali3 HAyKOBUX IJAXOJIB 3acBiA4MB, 10 3arajbHi
KOMIIETEHTHOCTI MAalTh YHIBEpCAJIbHUM XapakTep 1 OXOILIIOITH
3MaTHICTh JO KPUTHYHOTO MHUCJCHHS, €(EKTUBHOI KOMYHIKAIli,
KOMaHJIHOI poOOTH, camMoopraHizallii, Oe3lepepBHOTO HABUAaHHSA Ta

BIIMOBIIAJILHOT MPOoQeciiiHoi MisIbHOCTI. BOHU € Heo6ximHOw yMOBOIO
npodeciiHoro Ta OCOOMCTICHOTO CTAaHOBJICGHHS MAriCTpaHTIB, a IOJaJbIIli
JTOCITIKEHHSI TOLUIBHO CHPSAMYBATH Ha PO3p00JIeHHS €(PEeKTHUBHUX METOIUK 1X

dbopMyBaHHS B OCBITHROMY IIPOIIEC 3aK/IaiB BUIOT OCBITH.
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DEVELOPING MOTIVATION FOR ENVIRONMENTALLY
RESPONSIBLE ACTIVITY IN THE PROFESSIONAL TRAINING OF
FUTURE TEACHERS OF TECHNOLOGIES

Abstract

The article examines the problem of developing motivation for
environmentally responsible activity in the process of professional training of
future technology teachers. The relevance of the study is determined by the need
to form environmentally competent teachers capable of implementing the
principles of sustainable development and environmental education in their
professional activities. Based on the analysis of psychological and pedagogical
literature, the essence of motivation, motives, environmental values, and their role
in shaping environmentally responsible behavior is clarified. Particular attention is
paid to the relationship between environmental values and internal motivation as
key factors in the development of environmental competence.

The study substantiates the importance of increasing students’ motivation for
environmentally responsible activity as a pedagogical condition for developing
environmental competence. The article characterizes the value-motivational
component of environmental competence and highlights the role of environmental
values in fostering responsible attitudes toward nature and environmental
problem-solving.

The effectiveness of various pedagogical means aimed at developing

students’ motivation is revealed. These include environmental educational
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trainings, participation in environmental projects, campaigns and initiatives,
activities of the student scientific club “Upcycling,” and practical training with
environmental content. It is shown that the implementation of these forms and
methods contributes to students’ emotional involvement in environmental
activities, promotes reflection, enhances environmental awareness, and strengthens
their readiness for environmentally responsible professional practice.

The findings indicate that the development of motivation for environmentally
responsible activity should be considered a key component of the professional
training of future technology teachers and an important prerequisite for the
successful formation of their environmental competence.

Keywords: environmental competence, motivation, environmentally
responsible activity, environmental values, future teachers of technologies,
professional training, environmental education, sustainable development,

upcycling, environmental training.

Problem statement. The current stage of educational development is
characterized by increasing attention to the issues of environmentalization of the
educational process, the formation of environmental awareness, responsible
attitudes toward the natural environment, and readiness for environmentally
responsible activity. These issues are of particular importance in the professional
training of future technology teachers, as they are expected to ensure the
development of students’ environmental competence, responsible consumption
culture, and skills in the rational use of materials, resources, and technologies.

The problem of developing motivation for environmentally responsible
activity is one of the key aspects of forming environmental competence in future
technology teachers. Possessing knowledge about environmental problems does
not automatically ensure a person’s readiness to act in an environmentally

responsible manner. Environmentally responsible behavior becomes sustainable
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only when it is based on internal beliefs, values, needs, interests, and
professionally significant motives. Therefore, an important task of higher
education institutions is to create pedagogical conditions that promote not only the
acquisition of environmental knowledge but also the formation of an internal need
for environmental protection, eco-transformative, and educational activities.

One of these pedagogical conditions is increasing students’ motivation for
environmentally responsible activity. Its implementation involves the formation of
environmental values, the development of value-based attitudes toward nature, and
the involvement of students in environmental training sessions, campaigns,
projects, scientific clubs, and practical and pedagogical activities with an
environmental focus.

Analysis of recent research and publications. The problem of motivation
occupies an important place in psychological and pedagogical studies. Motivation
i1s defined as “a set of stable motives and incentives that determine the content,
direction, and nature of human activity and behavior” [1]. The concept of a motive
refers to an incentive for activity associated with satisfying a particular need and
serves as the driving force behind actions and behavior [2]. Motives are
considered relatively stable personality traits or manifestations [3].

According to the source of influence on the formation and activation of
motives, researchers distinguish between external and internal motivation.
External motivation is associated with external conditions, influences, and
circumstances aimed at forming or strengthening a particular motive [4]. In the
context of environmental activity, it may manifest itself through fines, sanctions,
rewards, or social approval. Internal motivation is determined by an individual’s
needs, interests, beliefs, inclinations, and desires without external pressure [4]. It is
reflected in actions that correspond to personal values and convictions and is
accompanied by satisfaction derived from the activity itself, its outcomes, and an

awareness of its social significance.
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The analysis of scientific literature indicates that various motives can
encourage individuals to engage in environmental activities. However, such
activity becomes environmentally responsible only when “the undeniable value of
nature is reflected in a person’s consciousness” [5, p. 239] and when it is driven by
“an altruistic desire to preserve the environment” [6, p. 13]. Under these
conditions, environmental value orientations function as an internal incentive for
environmentally responsible behavior and activity.

Of particular importance to our study is the view of O. Dubaseniuk, who
argues that “the motivation of a future teacher is determined by professional
interests, value orientations, and ideals. It manifests itself both in professional
activity as a whole and in individual pedagogical situations, influencing the
perception of external events and the logic of behavior” [7, p. 86]. Thus, a future
teacher’s motivation is directly related to professional development, value
systems, and readiness to act responsibly in the educational environment.

One of the leading determinants of personal self-activity is the system of
values, which internally determines the direction and content of activity as well as
its motivation [8]. A value is considered in two dimensions: social, where it is
viewed as a property of an object or phenomenon capable of satisfying human
needs and interests, and personal, where it is expressed through an individual’s
attitude toward reality manifested in value orientations, social attitudes, and
personality traits [8].

S. Tolochko, N. Bordiuh, and L. Mironets define environmental values as
“nature, its objects, conditions, and resources that create an optimal environment
for human existence and needs (landscapes, biodiversity, natural resources,
ecosystem components, etc.), the preservation of which should occur regardless of
the benefits they provide” [9, p. 9]. Environmental values are expressed through a

person’s attitude toward the natural environment [8, p. 35].
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Purpose of the Article. The purpose of the article is to theoretically
substantiate the peculiarities of developing future technology teachers’ motivation
for environmentally responsible activity in the process of professional training and
to reveal pedagogical means of its formation.

Main Findings and Discussion. In the context of this study, environmental
values are understood as a set of norms, attitudes, and ideals aimed at ensuring
harmonious coexistence between humans, nature, and society, oriented toward
sustainable development, biodiversity conservation, responsible resource use, and
maintenance of ecological balance.

Developed environmental values serve as a source of motivation and a
regulator of environmentally responsible behavior and activity among future
technology teachers. They influence attitudes toward nature, interest in solving
environmental problems, and aspirations to develop both personal environmental
competence and that of future students.

The development of motivation for environmentally responsible activity
was achieved through the formation of the value-motivational component of
environmental competence. This component includes the development of values,
motives, needs, and interests that determine students’ attitudes toward the natural
environment; willingness to participate personally in solving environmental
problems, including eco-transformative activities; and aspirations to develop their
own environmental competence and foster environmental competence in school
students.

To strengthen students’ motivation for environmentally responsible activity,
a series of environmental educational trainings was developed and implemented.
Their purpose was to identify students’ priority values, determine their attitudes
toward their own value systems, shape environmental worldviews, and increase

awareness of the importance of environmental protection activities.
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These trainings ensured students’ emotional involvement in environmental
activities, emphasized the importance of preserving the natural environment as a
global challenge, and encouraged emotional experiences that contributed to the
formation of value-based attitudes toward nature. They also facilitated the
acquisition of environmental knowledge, skills, and practical experience,
promoted reflection on previous environmental behavior, and contributed to
transforming objective environmental values into personally meaningful ones.

To broaden students’ understanding of environmental values and increase
their interest in environmental activities, the training session “Environmental
Values” was conducted. The program consisted of introductory, main, and
concluding stages. During the introductory stage, participants identified the most
important values in their lives. This was followed by discussions emphasizing
nature as one of the fundamental values of human existence.

A role-playing activity entitled “The Trial of Nature” was used to engage
participants and encourage them to defend the value of the natural environment,
justify the need for its preservation, and reflect on the consequences of consumer-
oriented attitudes toward nature. The main stage included a mini-lecture
accompanied by a presentation on environmental values, their classification,
influence on human behavior, and examples from different cultures and societies.

An important component of the training was a questionnaire designed to
identify students’ environmental values. Participants evaluated their awareness of
environmental problems, assessed their own environmental behavior and
activities, proposed ideas for improving environmental conditions in their city and
university, and reflected on actions they were willing to take to protect and restore
the environment. Group discussions and collaborative problem-solving activities
followed, during which students proposed solutions to environmental issues based

on their own environmental values.
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The concluding stage involved reflection and feedback. Participants

b

accepted an “environmental challenge,” committing themselves to developing a
specific environmental value through practical actions such as reducing plastic
use, organizing clean-up campaigns, using reusable shopping bags, or conserving
water.

Additional environmental trainings implemented during the experimental
work included “Responsible Consumption,” “Environmentally Friendly
Lifestyle,” “Harmony with Nature: Developing Environmental Ethics,” and
“Environmental Thinking and Creativity.” These trainings focused on fostering
environmental worldviews, responsible consumption habits, awareness of human—
nature interdependence, and creative approaches to solving environmental
problems.

An effective means of developing motivation for environmentally
responsible activity is involving students in environmental campaigns, initiatives,
projects, and problem-solving groups. Such collective activities contribute to the
formation of environmental awareness, responsibility, initiative, determination,
fairness, cooperation, and environmentally responsible decision-making.

To promote environmental competence through the design and production
of upcycling projects and to motivate students toward environmentally responsible
activity, a student scientific club entitled “Upcycling” was established. Its
objectives included familiarizing students with the concept and significance of
upcycling, developing creativity and artistic abilities, forming skills in reusing and
transforming waste materials, improving project-technological competencies,
promoting sustainable development and responsible consumption, and fostering
environmental responsibility in everyday life.

The club’s activities resulted in the creation of interior items and
decorations for university facilities, upcycled furniture, participation in scientific

conferences, seminars, round tables, workshops, exhibitions, and presentations, as
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well as dissemination of information through social media. Such activities
contributed not only to students’ professional development but also to reducing
waste and promoting sustainable resource use.

Student scientific work within the Upcycling Club contributed to the
development of value-motivational and activity-technological components of
environmental competence. Participation in these activities enabled students to
acquire environmental knowledge and experience personal involvement in solving
environmental problems.

Practical training also played an important role in developing motivation for
environmentally responsible activity. During technological, pedagogical,
extracurricular, and assessment-based teaching practices, students had
opportunities to apply environmental knowledge and approaches in real
educational settings. This helped them realize the importance of environmental
competence as a component of professional readiness and encouraged them to
implement environmental education and upbringing among school students.

Environmental tasks were incorporated into the content of these practical
placements. Students analyzed opportunities for integrating environmental issues
into technology education, developed environmentally oriented lesson
components, organized student mini-projects, prepared environmental educational
activities, and used recycled materials in project-based technological activities.

Motivation increased through the practical application of acquired
knowledge and skills in authentic educational contexts. Future technology teachers
realized that environmental competence is an essential component of professional
readiness, enabling them to organize educational processes based on sustainable
development, responsible consumption, resource conservation, and environmental
culture.

Conclusions. The development of motivation for environmentally

responsible activity is an important pedagogical condition for forming
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environmental competence in future technology teachers. Motivation determines
the direction of personal behavior, readiness to act responsibly toward the natural
environment, willingness to participate in solving environmental problems, and
commitment to fostering environmental competence in school students.

The study has shown that the formation of environmental values plays a
decisive role in motivating future technology teachers. These values serve as an
internal source of environmentally responsible behavior and a regulator of
professional activity. A value-based attitude toward nature facilitates the transition
from external motivation to internal motivation grounded in beliefs, responsibility,
interests, and professional ideals.

Effective means of developing motivation for environmentally responsible
activity include environmental educational trainings, participation in
environmental initiatives, campaigns, projects, the activities of the Upcycling
Club, and environmentally oriented tasks during teaching practice. These forms of
work promote students’ emotional involvement, reflection, environmental
experience, and awareness of the professional significance of environmentally
responsible activity.

Further research should focus on developing methodological tools for
assessing the level of motivation of future technology teachers toward
environmentally responsible activity and determining the effectiveness of specific

pedagogical means used to foster such motivation in professional training.
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TH®OPMAIIMHO-AHAJITUYHUM TA OPTAHIBAIIIMHUM
MEXAHI3MM 3ABE3INEYEHHS CTIMKOCTI CEKTOPY BE3NEKH 1
OBOPOHU B YMOBAX TEXHOJIOI'TYHOI TPAHC®OPMAIIII
BOMOBOI'O CEPEJOBHIIA

INFORMATIONAL, ANALYTICAL AND ORGANIZATIONAL
MECHANISMS FOR ENSURING THE STABILITY OF THE SECURITY
AND DEFENSE SECTOR IN THE CONDITIONS OF TECHNOLOGICAL

TRANSFORMATION OF THE COMBAT ENVIRONMENT

Anomauis

Y crarti  gochipkeHo  iHGOpMAIiHO-aHANITUYHI Ta  OpraHi3alliiHi
MEXaHI3MU 3a0e3MeueHHsl CTIHKOCTI CeKTopy Oe3meku 1 OOOpOHM B yMOBax
TEXHOJIOT14HO1 TpaHchopMallii 00HOBOTO CepeIOBHUIIIA.

Buokpemieno YIPaBIIHCHKY, iHdOopMaIiiHy, oprasizaifiiny,
G yHKITIOHANIBHY, KaJIpOBY Ta TEXHOJOTIUHY CKJIAQIoOBi cTiiikocTi. OOIpyHTOBAHO,
mo iH(GopMaIiitHO-aHATITHIHUN MeXaHI3M 3a0e3nedye MOHITOPHHT 0OCTaHOBKH,
BUSIBIICHHS PHU3MKIB, OIIIHIOBAaHHS YpPa3JWBOCTi, IMPOTHO3YBaHHS CIICHApIiB Ta
HIATPUMKY TPUHHATTS pimeHb. OpraHizallifHUN MeXaHI3M CHpsIMOBaHHM Ha
THYYKICTh CTPYKTYPHU YIPaBIiHHS, pE3EpPBYBaHHSI KPUTUYHHUX (PYHKIIIH,
nyOtoBaHHS KaHATIB 3B’S3KY, PO30CEPEIHKCHHS CHII 1 3aco0iB, MOIYJIBHICTH
MiIPO3ALIIB Ta MIKBIIOMYY KOOPIUHAIIIIO.

JloBeneHo, 1m0 peanbHa CTIAKICTh (OpMyeTbcs HE dYepe3 13071bOBaHE
3aCTOCYBAaHHSI OKPEMUX 3aXO0/I1B, a uepe3 B3aeMOAI0 1HGOpMalIiHO-aHATITUYHOT O
Ta OpraHi3amifHOTO MEXaHI3MiB. 3alpONOHOBAHUN MiAX1T JO3BOMSE MEPESUTH Bif
pPEaKTUBHOI MOJENI YNpPABIIHHSA 10 aJanTHBHOI, CKOPOTHUTH 4Yac pearyBaHHS,
3HU3UTH CUCTEMHY YpPa3iIUBICTh 1 MIJBUIIUTH CIPOMOXKHICTh CEKTOpPY O€3MeKH 1

000pOHH BUKOHYBATH 3aBJAaHHS B YMOBaX BUCOKOI TEXHOJOTTYHOI TUHAMIKH.
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VY crarrti yTOYHEHO CYTHICTh CTIMKOCTI CEKTOpYy Oe3neku 1 00OpOHH SIK
IHTErpOBaHO1 3JaTHOCTI OpPraHiB YyIpPAaBIIIHHS, CHJI, 3acCO0IB Ta (PYHKI[IOHAIBHHX
MiACUCTEM 30€epiraTi KepOBaHICTh, IUIICHICTh, (PYHKIIOHAIbHY CIIPOMOKHICTH 1
aJanTUBHICTh B yMOBaX 3MIHHU 3arpo3, Ypa3jauBOCTI Ta XapakTepy NpoTHOOpPCTBA.

CucreMaTu30BaHO Ta HAYKOBO OOTPYHTOBAHO 1H(OpMalIHHO-aHAIITHUYHI Ta
oprasizaliifHi MexaHi3Mu 3a0€3MeUYeHHs CTIMKOCTI CEeKTOpy Oe3mneku 1 000pOHU B
yMOBaXxX TEXHOJOT14HOT TpaHchopmallii 60i0BOro cepeoBHILA.

Knrwouosi cnosa: cextop Oe3neku 1 OOOpPOHM, CTIMKICTh, TEXHOJIOT1YHA
TpaHnchopmaillisi, OoloBe cepenoBuile, 1H(GOpPMaIIHO-aHATITUYHUNA MEXaHi3M,

opraHizaliiHui MexaH13M, aJanTUBHE YIIPaBIIIHHS, Aep>KaBHA Oe3IeKa.

Abstract

This article examines the informational-analytical and organizational
mechanisms for ensuring the sustainability of the security and defense sector amid
the technological transformation of the combat environment.

The managerial, informational, organizational, functional, personnel, and
technological components of resilience are identified. It is argued that the
information and analytical mechanism ensures situation monitoring, risk
identification, vulnerability assessment, scenario forecasting, and decision-making
support. The organizational mechanism is aimed at ensuring flexibility in the
management structure, redundancy of critical functions, duplication of
communication channels, dispersal of forces and resources, modularity of units,
and interagency coordination.

It has been demonstrated that true resilience is achieved not through the
isolated application of individual measures, but through the interaction of
information-analytical and organizational mechanisms. The proposed approach
allows for a transition from a reactive management model to an adaptive one,

shortens response times, reduces systemic vulnerability, and enhances the security
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and defense sector’s ability to perform tasks in conditions of high technological
dynamics.

The article clarifies the essence of resilience in the security and defense
sector as the integrated capacity of management bodies, forces, assets, and
functional subsystems to maintain controllability, integrity, functional capability,
and adaptability amid changing threats, vulnerabilities, and the nature of the
conflict.

The informational, analytical, and organizational mechanisms for ensuring
the sustainability of the security and defense sector in the context of the
technological transformation of the combat environment have been systematized
and scientifically substantiated.

Keywords: security and defense sector, resilience, technological
transformation, combat environment, information-analytical mechanism,

organizational mechanism, adaptive management, state security.

Ilocmanoexka npobaemu. AKTyalbHICTH TEMH 3YMOBJIIEHA THM, IO CydacHe
00MOBE CepelOBHUIIE XapaKTEPU3YEThCS 3POCTAHHSAM POJIi OC3MIIOTHHX CHCTEM,
3aco0iB  pajioeNeKTpOHHOI 00poThOM, UHU@PPOBUX IUIATGOPM  yIpaBIiHHSA,
aBTOMAaTH30BaHUX CHCTEM 300py i oOpoOku iH(opMarlii, a TaKOX IMiABUIIICHHIM
IPO30pOCTi Mot 60r0. Taki 3MIHU CKOPOUYYIOTh Yac Ha MPUUHSTTS YIIPABIIHCHKUX
pillieHb, MABUIIYIOTh YPa3IUBICTh OPTaHIB yHPaBIiHHSI, CHII, 3aCO0IB, JJOTICTUKHU
Ta KPUTHYHUX OO’ €KTIB, MO0 TMOTpeOye MEeperiisiay TPaAMIIMHUX MiTXO0IB 0
3a0e3MeYeHHsI CTIHKOCTI.

TexHnonorigyHa TpancopMmallisi OOWOBOTO CEpPEIOBHUINA 3MIHIOE HE JUIIIE
3aco0u BeJICHHS BiliHU, a i caMy JIOT1KYy 3a0e3MeUeHHs CTINKOCTI CEKTOpy Oe3meKu
1 obOoponu. 3pocTaHHS POJI OE3MUIOTHUX CHCTEM, LH(PPOBUX TEXHOJOTIMH,

PazloeIeKTPOHHOT OOPOTHOH, 1H(POPMAIIIITHO-TICUXOJIOTTYHUX BIUIMBIB T4 BHUCOKOi
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MPO30POCTi TOJIST OO0 CYTTEBO BIUIMBAE Ha MIBHIKICTh MPUHHSATOTO PIllICHHS Ta
CIIYT'y€e MPSMOIO 3arpo30t0 AJig opraHiB ymnpasiinas, OBT.

Y mMx yMoBax CTIMKICTh CEKTOpy Oe3meku 1 OOOpOHH HE MOXKe
3a0e3MevyyBaTuCsl JUIIEe HApOIIyBaHHSIM pecypciB abo MOCHICHHSIM OKPEMHX
nigpo3nuiiB. Bona morpebye moegHaHHS — iHQOpMaUIMHO-aHATITUYHUX 1
OpraHi3alliiHMX MEXaHI3MIB, SKi Jal0Th 3MOry CBO€YACHO BHSBISATH 3MIHU
00CTaHOBKH, TPOTHO3YBaTH PHU3HMKH, aJalTyBaTH YIPABIIHCHKI PINICHHS Ta
30epiraTu ClipOMOKHICTh CHCTEMH JI0 BAKOHAHHS 3aBJIaHb.

[IpoTtupivusa nossrae y notpedi 3abe3reueHHs CTINKOCTI CEKTOPY O€3MeKu 1
000OpOHM B yMOBax pI3KOTO YCKJIQJHCHHS TEXHOJIOTIYHMX 3arpo3 Ta
HEJOCTAaTHLOIO  aJanTOBaHICTIO  HAasBHUX  1HQOpMAIIiHO-aHATITUYHUX 1
opraHizaliiHiuX MEXaHi3MIB 0 HOBOi IMHAMIKH OOWOBOTO CEPEIOBHIIIA.

Ananiz ocmauHix oocniodcens i nyonikayit. Y HAYKOBHX Ta HOPMATHUBHUX
JoKepesax ImpooyieMa CTIMKOCTI CEKTOpYy Oe3Ileku 1 00OpOHU PO3TISAIAETHCS Y
KUTBKOX B3a€MOIOB’ I3aHUX HAIPsIMaXx.

[lepmunii HarpsiM TOB’sI3aHUMN 13 HOPMATUBHO-TIPABOBUM BU3HAYEHHSIM 3acajl
HaIllOHAJBbHOI OC3MEeKH, BOEHHOTO CTaHy Ta (YHKI[IOHYBaHHS CHJI CEKTOPY
Oesmeku 1 oboponu. 3akoH Ykpainu «[Ipo HamioHanpHy Oesmeky Ykpainu» [1]
BHU3HAYAE 3acajy JIep)KaBHOI TOMTHKH y cdepax HalioHaabHOI Oe3meku i
oboponu, a 3akoH VYkpainu «[Ipo mpaBoBHil peXHM BOEHHOTO CTaHy» [2]
BCTAHOBJIIOE OCOOJIMBHI MPaBOBUN PEeXKUM (DYHKITIOHYBaHHS JIEpP>KaBH B YMOBax
30pOIHOI arpecii uu 3arpo3u Hamamy.

Jpyruii HampsM OXOIUTIOE JIOCTIDKEHHS poyii CHll Oe3MeKH, 30Kpema
HamionanmpHoi TBapaii Ykpainwm, ska BigmoBimHOo 10 3akoHy Ykpainu «IIpo
Harmionaneny TBapaito VYkpainm» [3] € BiiicbkoBUM (QopMyBaHHSIM 3
npaBooxopoHHUMHU GyHKIissMU. [le cTBOproe miaArpyHTS mns  po3risamy il
JISTBHOCTI SIK Takoi, IO MO€AHYyE OONHOBUM, MPAaBOOXOPOHHUN, OXOPOHHUH,

cTabuTI3aliiiHU Ta yIPaBIlHCbKUM ACTIEKTH.
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Tperiii HampsiM cTOCyeThbCsl KOHUeNMii criiikocti. Y migxomax HATO
CTIMKICTh PpO3TISAJAETHCS SIK HEOOXiHAa OCHOBAa CTPUMYBaHHS W OOOpOHHU, a
[MBUIbHA TOTOBHICTh — SIK KPUTUYHUN €JIEMEHT 3JaTHOCTI JIep>KaBu Ta
CYCHUIBCTBA MATPUMYBaTH (QYHKIIIOHYBaHHS B yMOBax Kpu3 [4].

UeTrBepTuil HampsM TOB’SI3aHUN 13 TEXHOJOTIYHOI TpaHCHOpMaIli€ro
6oitoBoro cepeoBuIa. Muerses mpo 3poctanns pori brJIA, mudposizauii, PEB,
BUCOKO1 IIBUAKOCTI OOMIHY JlaHMMH, BIAKPUTHX JoKepenl 1H(opmarii,
aBTOMAaTH3allii aHATITUKA Ta CKOPOYCHHS IHMKITY BUSBJICHHS — PIIICHHSA — JisI»
[5].

Pa3om 3 TuM, HasBHI JOCIIKEHHS YacTO PO3IIISIAOTh I1i ACTIEKTH OKPEMO '
a00 sk muTaHHs 00MOBOrO 3aCTOCYBaHHS, 200 sIK MpoOJeMy YIpaBiiHHS, a0o0 SK
iH(popMaIliiHO-aHATITHYHE 3a0e3eYeHHs TaKUMH BueHuMHU, sKk: Jx.Yoraiar [10],
H.Peiinonpac [11], M.Kodman [12], M.Taneorti [13], JI.®piaman [14]. Oxanak,
HEJIOCTAaTHLO PO3POOJEHUM 3aJUIIAETHCS IUTICHUM TMIAXIA, y MeXax SKOTo
iHbOopMaIliifHO-aHATITUYHI Ta OpraHi3alliiiHi MeXaHI3MU pPO3MVBIAAIOTECS  SIK
B3a€EMOTIOB’ I3aHa CUCTEMa 3a0e3MeUYeHHS CTINKOCTI CEKTOPY Oe3meKku i 000pOHHU.

Mema cmammi — cucreMaTtu3allisi Ta HayKOoBe OOIpYHTyBaHHS
iHOopMaIliifHO-aHAMITHYHUX 1  OpraHi3amifHuX MeXaHi3MiB  3a0e3meueHHs
CTIHKOCT1 CEKTOpY Oe3neKku 1 0OOpOHH B YMOBaX TEXHOJIOTIYHOI TpaHchopmalrii
0O0MOBOIr0 CepeIOBHIIIA.

Buknao  ocnoenoco  mamepiany  Oocniodxcenus.  Po3ristHEMO — BIUIMB
TEXHOJIOT1YHOT TpaHchopmailii O00HOBOTO cepeloBUIla HA CTIHKICTh CEKTOPY
Oesreku 1 oboponu. TexHomoriuHa TpaHcdopMmallis OOHOBOrO cepeoBHINa
MPOSIBIIIETHCST y 3POCTaHHI poiii 0e3mutoTHUX cucteM, 3aco0iB PEB, mudpoBux
m1aTGopM yIpaBIIiHHS, aBTOMAaTH30BAaHUX CUCTEM 300py i 00poOku iHbopmariii,
3ac00iB PO3BIIKH, CIIOCTEPEIKECHHS Ta ypaxeHHs. Lle mpu3BoANTH 10 MiABUIIEHHS
MPO30POCTI OOMOBOTO MPOCTOPY, CKOPOUCHHS Yacy Ha pearyBaHHs Ta 301IbIIICHHS

PHU3HKIB JJIsl OpraHiB yIpaBJiHHSI, JIOTICTUKH, PE3EPBIB 1 KPUTUYHUX 00’ €KTIB.
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3a TaKUX yMOB CTIHKICTh CEKTOpPY Oe3MeKH 1 00OPOHHU Ma€ PO3TIIAJATUCS K
3MaTHICTh OPTraHiB YyMOpPaBIiHHA, CHJI, 3ac00IB 1 (YHKI[IOHATBHUX IiJICUCTEM
30epiraTd KepOBaHICTh, IUIICHICTh, CIPOMOKHICTh /10 BUKOHAHHS 3aBJaHb Ta
aJIaNTUBHICTH J0 3MiHHU 3arpo3 [7].

[lig crifikicTIo cekTopy Oe3neku 1 OOOpOHM B YMOBAaX TEXHOJOTTYHOI
TpaHnchopmariii O00HOBOr0 cepeloBUIlla JOIUIBHO PO3YMITH 3[aTHICTh MOTO
OpraHiB yNpaBliHHS, CHJI, 3aC00IB Ta (PYHKI[IOHAJIbHHUX MIACUCTEM 30epiratu
KEPOBaHICTh, LIUTICHICTh, PYHKIIIOHATIbHY CIIPOMOXHICTh 1 3JaTHICTH J0 ajanTailii
B YMOBaXx 3MiHH 3arpo3, ypa3JIMBOCTI Ta Xapakrepy npotudopcrsa [9].

OCHOBHI CKJaJ0B1 CTIMKOCTI CeKTopy Oe3neku 1 OOOpOHM B yMOBax
TEXHOJIOT14HO1 TpaHchopmallii 60H0BOTO cepeloBuUIla HaBeeH1 B TabuIi 1.

Tab6anmg 1
CxuazioBi CTIHKOCTI CeKTOpY Oe3mneKku 1 000POHU B YMOBAX TEXHOJIOTTYHOT

TpaHchopmMaliii 600BOTO cepeI0BUIIA

CkiazoBa 3MicT

VYrpaBniHChbKa | 3aTHICTh, OpPraHiB yOpaBIiHHA NpUAMaTH W peaizoByBaTH
pillleHHsI B yMOBaX HEBH3HAYCHOCTI

[adopmartilina | 3MaTHICTH OTPUMYBATH, MEPEBIPSITH, aHATI3YBATH U TIepeaBaTH
aHi

OpraHizaifiiina | rHy4KiCTh CTPYKTYpH, PO3MOALT (PYHKIIM, pe3epByBaHHA
KPUTUYHUX €JIEMCHTIB

DyHKIIIOHAJIBHA | CIPOMOJKHICT, BUKOHYBAaTH 3aBJaHHS HaBITh INPU YaCTKOBIii
BTPATi pecypciB

Kanpora TOTOBHICTh TEPCOHANY A0 Jid B yYMOBaX BHCOKOi JHHAMIKH
3arpos

TexHomoriyHa | 3MaTHICTP  BHUKOPHUCTOBYBATH, 3axuIaTd W  aJanTyBaTH
TEXHOJIOTTYH]1 CUCTEMHU

[HpopMariiiHO-aHATITAYHNIA MEXaHI3M 3a0e3MeUYeHHs] CTIMKOCTI — 11
CYKYIHICTh TPOIEAYp, IHCTPYMEHTIB 1 OpraHi3amifiHUX i, CIpPSIMOBAaHUX Ha
MOHITOPUHT OOCTaHOBKH, BWSBJICHHS pU3HKIB, OI[IHIOBAHHS YpPa3JIMBOCTI,
MPOTHO3YBaHHS CIIEHApliB PO3BUTKY CHUTyallli Ta MIATOTOBKY BapilaHTIB

YIPaBIiHCHKUX pinieHb [14].
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Anroput™ 1H(pOpMAIIHHO-aHATITUYHOTO MEXaHi13My 3a0e3MeUYeHHs CTIMKOCTI

MOJIJaHa HA PUCYHKY 1.

N TepeBipKa Ta OL[IHIOBAHHS PU3UKIB 1 TIPOTHO3YBAHH
y3arajbHeHHs 1HdopMaii Ypa3niBOCTEN CLIeHapiiB
301p IaHUX ¢
1HbOpMALIHHUN CYIIPOBIA . L
Dl o C e yip <¢— MIr0TOBKA BaplaHTIB pILICHb
peaiisarii pilieHHs

Pucynok 1. V3arasbHena cxema 1HQOpMaliifHO-aHATITHYHOTO MEXaHI3MY
3a0e3MeUeHHs CTIMKOCTI CeKTOpy Oe3neku 1 000OpOHM B yMOBaxX TEXHOJOTTYHOT

TpaHcopMaliii 00HO0BOro cepeoBuUIIa

Ilefi MexaHi3M J03BOJISE CKOPOTHUTH 4YaCc MDK IIOSBOIO 3arpo3W Ta
YIPABIIHCHKOIO PEaKIli€r0, MIABUIIUTA OOIPYHTOBAHICTh PIlIEHb 1 3MEHIIUTHU
PH3UK 3aIMi3H1Ioro abo HeaaekBaTHOro pearyBanHs [13].

Opranizamiiinuii  MexaHi3M 3a0e3IleueHHs] CTIHKOCTI OXOIUIIOE CHUCTEMY
YIOPABIIHCBKUX, CTPYKTYpPHHX 1 TMPOLUEAYPHUX PIllIeHb, CHPSIMOBAaHHX Ha
migTpuMaHHgd (QYHKI[IOHYBaHHS CEKTOpy Oe3meku 1 O0OOpOHHM B yMOBax
AecTabiri3yrounx BIuBiB [12].

OCHOBHI €JeMEHTH OpraHi3aliifHOTrO MeXaHi3My 3a0e3MeueHHs CTIMKOCTI
HaBeleHl B Ta0auI 2.

B3aeMonis iH(popMaIliiiHO-aHATITUYHOTO Ta OPraHi3allifHOr0 MeEXaHI3MiB
MOJIATAE B TOMY, IO 1H(POpPMaIiifHO-aHATITUYHHM 1 OpraHi3aIliiHuil MeXaHI3MH HE
MOBHHHI (YHKITIOHYBaTH OKpeMo [8]. AHamiTiuka 0e3 opraHi3aiiiiHol ajanTarii He
7A€ MPAKTHYHOTO PE3yJbTaTy, a OpraHi3alliiHi pilieHHs 0e3 SKICHOI aHaIITUKH

MOXYTb OyTH 3aIi3HUIMMU a00 HEaJeKBAaTHUMU.
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Tabmuna 2

EnemenTtu opranizaimiiiHoro MexaHiaMy 3a0€3MeUeHHs CTINKOCTI CEKTOPY

0e3reku 1 000pOHHM B YMOBAX TE€XHOJIOTTYHOI TpaHchopmarlii 60H0BOTO

cepenoBuUIla

Enement IIpu3HayeHHs
['HyukicTh CTPYKTYpPH | IIBUJKA 3MIHA MOPSAKY YIPaBIIHHS 3aJIEKHO BIJ
yIPaBIIIHHS cuTyaii
PesepByBaHHS ~ KpUTHYHUX | 30€peKEHHS MPALE3IaTHOCTI CUCTEMU NPU BTpaTi
byHKII# OKpPEMUX €JIEMEHTIB
JyGntoBaHHs KaHaJliB | 3a0e3reueHHs Oe3nepepBHOCTI YIPaBIiHHS
3B’ SI3KY
Po3ocepemkeHHs  Cuil 1| 3HIKEHHS  ypa3lMBOCTI Bl ~ BUCOKOTOYHOTO
3aco0iB YpaKCHHS

MoaynbHICTb TIAPO3ALTIB

MOKJIUBICTh IIBUAKOTO (DOPMYBAaHHS MOTPIOHOTO
yrpyNOBaHHS

MixBigoMuYa KOOPAUHAIIISA

Yy3rOJDKCHHST T MIK

Oe3rexu 1 000poHU

CKJIAJJTOBUMH  CEKTOPY

3arajpHa JIOTiKa iX B3a€MO/I1i HaBe/leHa HA PUCYHKY 2.

Came Taka B3a€MOJIisl TO3BOJISE€ TIEPEUTH BijJ] pEaKTUBHOI MOJIEII yIPaBIiHHS

JI0 aJanTHUBHOI,

y AKId cucTeMa He JMIIe pearye Ha 3arposd, a u

BUIIEPE/KYBAJILHO 3MIHIOE BJIACHY CTPYKTYPY, MOPSAIOK M1 1 PO3MOALT pecypcCiB

[11].

J10 OCHOBHMX HampsIMiB YIOCKOHAJICHHSI IOLJIBHO BITHECTH:

1. pPO3pOOJICHHST CHUCTEMH TOKAa3HUKIB CTIMKOCTI CEKTOpy Oe3meku i
000poHH;

2. BITPOBA/KCHHS aJIallTUBHUX 1H()OPMAIIHHO-aHATITUHYHUX KOHTYPIB;

3. CKOPOYECHHS ITUKITY MPUAHATTS Ta peatizallii ynpaBIiHChKUX PIllICHb;

4, PO3BHTOK MDKBiJOMYO0i KOOPAWHAIIIT,

5. yIOCKOHAJICHHS TIATOTOBKMA KaJApiB O POOOTH B yYMOBaX BHUCOKOI

TE€XHOJIOT1YHOI JTUHAMIKH;

6. IHTErpalil0 CLUEHAPHOIO0 MOJEIIOBAHHS Ta OI[IHIOBAaHHS PHU3HKIB Y

IIPpOLCCH IINIaHYBAHHA,
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7.

aKTyaJi3allilo HOpMaTHBHO-METOANYHOTO 3a0e3nedeHHs [10].

BUABJICHHA 3aIpO3u

v

(v

TMOBTOPHE OIIHFOBAaHHSI CTIHKOCTI

OIIHIOBaHHS BIUIMBY Ha CTIMKICTh CEKTOPY O€3TeKH 1 000pPOHU B YMOBAX
TEXHOJIOT1YHO1 TpaHc(opmartii 00HOBOTO cepeoBuIIa (CUCTEMA TIOKa3HUKIB
CT1MKOCT1)

Y

MPOTHO3YBAHHS PO3BUTKY CUTYaIlll (IHTETpalis ClieHapHOT'0 MOJICTTFOBAHHS Ta
OI[IHIOBaHHS PU3UKIB Y MPOLIECH UIAHYBAHHS)

Y

BUOIp yNPaBIIHCHKOTO PIlICHHS (CKOPOUEHHS MKy IPUMHATTS Ta peanizanii
yNPaBIiHCHKHUX PIllIEHb )

oprasizalfiiine KOpUTYBaHHS CUCTEMH (BIPOBAKEHHS aIallTUBHIX
iH(opMali HHO-aHATITUYHIX KOHTYPIB, PO3BUTOK MKBIIOMYOT KOOPAMHAILII,
yIOCKOHAJIEHHS MIATOTOBKU KaJpiB 10 pOOOTH B YMOBaX BUCOKOI
TEXHOJIOTIYHOT IMHAMIKH, aKTyaJi3allisi HOPMAaTHBHO-METOINYHOTO
3a0e3MeyeHHS)

Pucynok 2. V3aranpHeHa cxema B3aeMojii iH(opMaIiiiHO-aHATITHYHOTO Ta

OpraHizaiiiHoOro MexaHi3MiB 3a0e3MeYeHHS CTIMKOCTI CEKTOPY Oe3neku 1 000poHHU

B YMOBaX TEXHOJIOT1YHOT TpaHchopmaIllii 00HOBOTO cepeIoBHUIIa

OriHioBaHHS BIUIMBY Ha CTIMKICTH CEKTOpY Oe3mekw i 000pOHH B yMOBax

TEXHOJIOTIYHOT TpaHcdopmailii OOMOBOrO CEpeloBUINA TMPOMOHYETHCA  3a

JIOTIOMOTOI0 CHCTEMH TMOKAa3HUKIB CTIHKOCTI (hopmaiizoBaHiil giarpamoro Icikasw,

PUCYHOK 3.
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Yupasaincbka Indopmaniitna Oprani3aniiina

qac NPHHHATTA pillleHb JOCTOBIPHICTD JaHHX —

THYYKIYTb CTPYKTYpH

KOOPIHMHAL A po3mozin GyHKIiK

TNOBHOTA iH(popMamii

aJIaNTHBHICT pillleHb 3aTpUMKa nepejayi Pe3epBYBAHHS

0e3nepepBHICTD YIPaBIiHHS CTIliKICTh KOMYHIKaITiit Y3TOJIKEHICTh B3aEMOJIii

CTIHKICTH
CEKTOpY
0e3meKH i

>
l 30epeskeHHs CIIPOMOKHOCTEH Oﬁop()].m

JOCTYIHICTb 3aC001B

aJIANTHBHICTh NIEPCOHATY CYMICHICTb CHCTEM

piBEHb MiATOTOBKH BiIMOBOCTIHKICTh pecypcHa CTIHKICTb

3aXHMILIEHICTD 4ac BiTHOBJIEHH S

—o—e—e—e J -eo—e—e—e—

YKOMHJ'ISKTOBaHiCTb

Kaxposa Texuosoriuna @ynkuionaabHa

I IICHXOJIOTIYHA CTIHKICTh

Pucynox 3. Jliarpama IcikaBu cHCTeMH MOKa3HUKIB CTIMKOCTI CEKTOpPY
Oesrekd 1 OOOpPOHM B yMOBax TEXHOJOTIYHOI TpaHcdopMmalrii 00HoBOTO

cepeoBHIIa

Texnomoriuna TpaHcdopMalrisi O0HOBOTO CEpeOBHINA 3MIHIOE HE JIMIIE
IHCTPYMEHTH BEJICHHS OOMOBHMX i, a W caMi yMOBH 3a0e3IeueHHs CTIMKOCTI
cekTopy Oe3meku 1 OO0OpOHHM, TOMY KJIIOUOBUM 3aBJaHHIM JCP)KaBHOTO
yopaBiaiHHS cTae (GOpPMyBaHHS aJanNTUBHUX 1H(QOpMamiiHO-aHATITUYHUX 1
OopraHizaliiHUX MEXaHi3MiB, 3JaTHUX 3a0€3MCUUTH CBOEYACHE BHUSBIICHHS 3arpo3s,
IIBUIKE KOPUTYBAHHSI PIllIEHb 1 3HIKEHHS CUCTEMHOI YPa3JIUBOCTI.

Bucnosku. Texnonoriuaa Tpanchopmariisi 00OBOTO CepeIOBUIIA BILUIUBAE HA
3MIHM YMOB 3a0€3MeUeHHs CTIHKOCTI CEKTOpY Oe3neKku i 000pOoHH. 3pOCTaHHS POITi
brJIA, PEB, mmdposizamii, BHCOKOI MPO30pOCTi OOWOBOTO MPOCTOPY Ta
CKOpOYECHHS Yacy Ha pearyBaHHs MOTpeOye Mepexoay BiJ TPaauIliiHUX MOJeNen

YIpaBJIiHHS 10 aJalITHBHUX MEXaHI3MiB 3a0€3MCUCHHS CTIMKOCTI.
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BusnaveHo, 110 CTIHKICTh CEKTOpY Oe3neku 1 000pOHU AOULIBHO PO3IIsSaaTH
AK IHTETPOBaHY 3AAaTHICTh OPraHiB YHPaBIIHHSI, CUJ, 3aCO0IB 1 ()YHKIIIOHAJbHUX
MiACUCTEM 30€epiraTi KepOBaHICTh, IUIICHICTh, (PYHKIIOHAIbHY CIIPOMOKHICTH 1
aJanTUBHICTh B yMOBaX 3MIHHU 3arpo3 Ta ypa3auBOCTI.

OOrpyHTOBaHO, 110 iHQOpPMaALIMHO-aHATITUYHUI MexaHI3M 3abe3nedye
MOHITOPUHTI OOCTAaHOBKM, OI[IHIOBAaHHS PHU3MKIB, MPOTHO3YBaHHS CLEHApIiB 1
OIATPUMKY TPUHHATTS pillleHb, TOJA1 AK OpraHi3aliiHUNA MexaHI3M 3abe3rneuye
THYYKICTh ~CTPYKTYpH  YIpPaBJIiHHSA, pE3CpBYBaHHSI KPUTHYHHX (DYHKIIIH,
pO30Cepe/KEHHsT CUJl, aJamnTallil0 B3aeEMOJIl Ta MIATPUMAHHS (YHKUIOHATBHOT
CIIPOMOIKHOCT1 CHCTEMH.

JloBeneHo, 1m0 peaidbHa CTIMKICTH (OPMYEThCS HE Yepe3 130JbOBaHE
3aCTOCYBaHHSI OKpEMHX 3aXO/liB, a Uepe3 B3aEMOIiI0 iH(OopMaIliitHO-aHATITUYHUX
Ta opraHizaliiHux wmexaHi3miB. Came 1X TO€IHAHHS JIO3BOJIAE TIJBHUIIUTH
aJanTUBHICTh YIPaBIiHHA, CKOPOTUTH Yac pearyBaHHs, 3HU3UTH CHUCTEMHY
ypa3IuBICTh 1 3a0€3MEUYNTH BUKOHAHHS 3aBJaHb CEKTOpPY Oe3mekw 1 00OpOHU B
yMOBax TEXHOJOTTYHOI TpaHcopmarlii 60i0BOTO cepeIoBHUIIIA.

[TomanbIni KOCTiKEHHS JOIUILHO CIPSIMYBAaTH Ha PO3POOJIEHHS KPUTEPIiB 1
MOKAa3HUKIB  OIIIHIOBAHHS  CTIMKOCTI, CTBOPCHHS NPHUKIATHUX  MOJCIICH
iHbOopMaIiitHO-aHATITUYHOT MIATPUMKH PIMIeHh Ta (POPMyBaHHS METOJIHMYHHUX
peKOMEeHaIlii 100 OpraHi3amiiiHol ajamnTailii ceKkTopy Oe3meku i 0OOpOoHH 10

HOBHUX TEXHOJIOTTUHUX 3arpos.
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Anomauis

CrarTio  OPUCBIYEHO  JIOCHIIKEHHIO  OCOOJIMBOCTEM  MPOEKTYBaHHS
napameTpuyHux 3D-moneneit BupoOiB s TexHosorii FDM-npyky Ha npuknaii
(YHKIIOHAIBHOTO  KpOHIUTEWHa.  Po3risHyTo  CydyacHi  OiAXoAM 7O
napamMeTpUyHOTO MOJEIIOBAHHS B CUCTEMaX aBTOMAaTU30BaHOTO MPOEKTYBAHHS Ta
MPOAHANI30BAHO iX 3HAYEHHS JJId MIATOTOBKM BUPOOIB [0 aJUTHUBHOIO
BUTOTOBIICHHS. BW3HA4eHO OCHOBHI KOHCTPYKTHBHI BHMOTH JO MOJIEIEH,
NpU3HAYEHUX  JUIS  TMOMIAapoBOro  (OopMyBaHHS  METOJIOM  EKCTpy3ii
TEPMOILJIACTUYHUX MaTepianiB. Y poOOTI BUKOHAHO PO3POOJIEHHS MapaMeTpUYHOI
3D-mozeni kpoHmTeitHa y nporpamHomy cepenoBuii SolidWorks, mocmimxeHo
OCHOBHI €Tamu CTBOPEHHS UMQPPOBOT MOJEIl Ta MPOBEAECHO aHami3 1i
F€OMETPUYHHUX XapakTepucTHK. OcoOIMBY yBary MpUAUICHO MIATOTOBII MOIENT1
70 aTUTUBHOTO BHPOOHMIITBA MUIIXOM ekcropty y gopmat STL Ta mepesipii ii
NPUIATHOCTI 10 MOJAJIBIIOr0 BUKOpUCTaHHS y TexHojorii FDM-apyky. Otpumani
pe3yabTaTH MiATBEPIKYIOTh €(QEKTUBHICTh 3aCTOCYBAaHHS NapaMeTPUYHOTO
MOJICJTFOBaHHS JUIS CTBOPEHHsI (PYHKIIOHAJILHUX BHpPOOIB, 3a0e3MeueHHS
THYYKOCTI TPOEKTYBaHHS Ta ajanTarii KOHCTPYKIIM 0 BHUMOI CY4YacCHHUX
aJIUTUBHUX TEXHOJIOTIH.

Kniouosi cnosa: 3D-MonentoBanHs, NapaMeTpUUHE MOJEIIOBAaHHS, aIUTUBHE

BupoOHUITBO, FDM-npyk, CAD-monens, SolidWorks, STL, kpoHIITeHH.

Abstract

The article is devoted to the study of the design features of parametric 3D
models for FDM printing technology using a functional bracket as an example.
Modern approaches to parametric modeling in computer-aided design systems are
considered, and their role in preparing products for additive manufacturing is
analyzed. The main design requirements for models intended for layer-by-layer

fabrication using thermoplastic material extrusion are identified. A parametric 3D
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model of a bracket was developed in the SolidWorks software environment, and
the main stages of digital model creation as well as its geometric characteristics
were investigated. Particular attention was paid to preparing the model for additive
manufacturing through export to the STL format and evaluating its suitability for
subsequent use in FDM printing technology. The obtained results confirm the
effectiveness of parametric modeling for the development of functional products,
ensuring design flexibility and facilitating the adaptation of structures to the
requirements of modern additive manufacturing technologies.

Keywords: 3D modeling, parametric modeling, additive manufacturing, FDM
printing, CAD model, SolidWorks, STL, bracket.

Ilocmanoska npobaemu. CTpIMKUHA PO3BUTOK TEXHOJIOTIH aJIUTHBHOTO
BUPOOHUIITBA CIPHUSAE iX [IHPOKOMY BIPOBAKCHHIO Yy IPOMHCIIOBICTB,
MalMHOOYyTyBaHHs, modirpadiro, ocBiTy Ta cdepy MBHIAKOTO MPOTOTHITYBaHHS.
OnHuM 13 HAaHO LTI JOCTYITHUX 1 MOMTUPEHUX METOJIIB aIUTUBHOTO BUTOTOBJICHHS
e Ttexnonoris FDM-npyky (Fused Deposition Modeling), ska 3a0e3nedye
nomrapose ¢GopMyBaHHS BHUPOOIB 13 TEPMOIUIACTHYHHMX MaTepialiB Ha OCHOBIi
U (QPOBUX TPUBUMIPHUX MOJICIICH.

EdextuBHicTs BHKOpHCcTaHHs TexHosnorii FDM-apyky 3Ha4HOIO MIpOIO
3QJICKATh BT SKOCTI MIATOTOBKM 1mudpoBoi wmoxaemi BupoOy. Ha erami
MPOEKTYBAaHHS HEOOXITHO BPaxOBYBAaTH HE JHIE (YHKI[IOHAIbHE MPU3HAYCHHS
JeTai, a i 0COOJUBOCTI AIMTHBHOTO BUTOTOBIICHHS, 30KpeMa OPIEHTAIIIF0 BUPOOY
Ha miaThopmi APyKy, HEOOXITHICTh BUKOPUCTAHHS MIATPUMYBAIBHUX CTPYKTYD,
T€OMETPUYHY CKJIQJHICTh KOHCTPYKIII Ta MOXJIHMBICTh 3a0€3MeYeHHs] JOCTaTHBOT
MEeXaHI4HOi MIITHOCTI roToBoro BupoOy. HemoctatHs yBara mo 1mux ¢akTopiB
MOX€ TPHU3BOJUTH 10 30UIBIIEHHS BUTpaT Marepiaidy, TMOTIPIICHHS SKOCTi

MOBEPXH1 Ta BUHUKHEHHS TEOMETPUYHMX BIIXUJICHD MiJ] 9ac JPYKY.
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OcoOnuBoro  3HaueHHs  HaOyBa€  BHUKOPUCTaHHSA  HapaMeTPUYHOTO
MOJICJIIOBaHHS, SIK€ JO03BOJIA€E CTBOpIOBAaTH IU(POBI MoAenl 31 3MIHHUMH
reOMETPUYHUMH TapaMeTpaMu Ta 3a0e3Mevye MBUIKEe BHECEHHS! KOHCTPYKTUBHUX
3MiH 0e3 HEOOXIIHOCTI MOBHOIO MepenpoeKkTyBaHHS BHpoOy. Takuil migxin e
e(eKTUBHUM IiJ] 4ac po3poOJieHHs (YHKIIOHATBHUX JIeTaliel, 10 MOTpeOyIoTh
ajanTailii 10 pi3HUX YMOB eKcIuTyaTalli Ta BAPOOHUYUX BUMOT.

OgauM 13 TUNOBUX  (YHKIIOHAJIbHUX  BUPOOIB,  SIKI  IIUPOKO
BUKOPUCTOBYIOTBCSL B 1HXKEHEPHIM MpakTULl Ta MOXYTh OyTH BHUIOTOBJIEHI
metosioM FDM-npyKy, € KpOHIITEHHU pI3HOTO MpU3HayeHHs. g Takux neranei
BOXJIMBUMH € TOYHICTh BIATBOPEHHS reoMeTpli, parioHaibHa KOHCTPYKIIis pedep
’KOPCTKOCTi, MpaBWJIbHE PpO3TAIIyBAaHHS MOHT)XHUX OTBOPIB Ta 3a0e3MEUYCHHS
JOCTaTHBOT MIIHOCT1 KOHCTPYKIIIi.

VY 3B'I3KYy 3 UM aKTyaJIbHUM € JIOCHIJUKCHHS O0COOJMBOCTEH MPOEKTYBAHHS
napameTpuyHux 3D-mogneneil QyHKI[IOHANBHUX KPOHILITEHHIB, aJanTOBaHUX 0
BuMor TexHoisiorii FDM-apyky, a Tako» aHali3 eTamiB MIATOTOBKH HHU(POBOT
MOJZIeNIl 10 aJUTUBHOTO BUTOTOBIIEHHA. Lle mo3Boisie MiABUIIMTH €(EKTHUBHICTD
IPOIIeCy MPOEKTYBAHHS, 3MEHIITUTH BUPOOHHYI BUTPATH Ta 3a0€3MEYUTH BUCOKY
SIKICTb TOTOBUX BHPOOIB.

Ananiz ocmanuix docaioxcens i nyonikayiu. Texnomnorii 3D-monentoBaHHs Ta
aIUTHUBHOTO BHPOOHMIITBA AaKTUBHO PO3BHUBAIOTECA MPOTATOM  OCTaHHIX
JECSATUIITh 1 TTOCTYIOBO MEPEXOJATh Bill chepu IMIBUAKOTO MPOTOTUITYBAHHS IO
MOBHOI[IHHOTO BUTOTOBJICHHS (YHKIIOHATBPHUX BHPOOIB. 3HAYHUN BHECOK ¥
PO3BUTOK TEOPETUYHUX OCHOB aauTUBHOTO BUpoOHHUITBa 3pobunu C. K. Chua Ta
K. F. Leong [1], siKi cucteMaTu3yBaii OCHOBHI MPUHIIMITA CTBOPEHHS ITU(POBUX
Mojenel, Kiracu]ikaiiro TEeXHOJOTId TPUBHMIPHOTO APYKY Ta OCOOIMBOCTI iXx
MPAKTUIHOTO BUKOPUCTAHHS B IHXKCHEPHIN MiSITBHOCTI.

KommuiexkcHuii aHani3 Ccy4acHUX TEXHOJIOTIH aJUTUBHOIO BUPOOHUIITBA

HaBeaeHo y mpaiil I. Gibson, D. Rosen ta B. Stucker [2]. ABTOpu AeTtanbHO
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PO3MIISIHYJIM OCOOIMBOCTI IU(PPOBOTO MPOEKTYBAHHS BUPOOIB, METOAM MIATOTOBKHU
MoJeNel 0 APYyKy Ta MEpPCHeKTHBU BUKOPHCTAHHS aJUTHBHUX TEXHOJIOTIH Yy
BUPOOHUYUX TIpollecax. 3HA4YHY YyBary NPUIUIEHO NUTAaHHAM TOYHOCTI
BUTOTOBJICHHSI BHUPOOIB Ta B3a€EMO3B’A3KY MDK HUPPOBOIO MOACIIIIO 1
napaMeTpamu JIpyKy.

Opniero 3 HaOUTBII IMTOBAHUX Ipallb Y chepl aAMTUBHOTO BUPOOHUITBA €
nocnimpkenas T. D. Ngo, A. Kashani ta G. Imbalzano [3], y sxoMmy y3arajibHEHO
CyJacHWH CTaH pO3BHUTKY TexHojoriii 3D-apyky, mnpoaHamizoBaHO OCHOBHI
MaTepiand, METOAM BHUTOTOBJICHHS Ta HAMpPSIMH TOJANBIIOTO BIOCKOHAJICHHS
aIUTUBHUX TPOIeCiB. ABTOPH BIJ3HAYAIOTh, IO SKICTh TOTOBOTO BHPOOY
3HAYHOIO MIPOIO 3aJICKUTh Bl KOPEKTHOCTI CTBOpEHHs IupoBOi mMojeni Ta ii
ajanTailii 10 KOHKpETHO1 TEXHOJIOT1i APYKY.

BaxnuBe wmicnie y mporeci MIATOTOBKA BUPOOIB /10  aJUTHBHOTO
BUTOTOBJICHHS 3aiiMae mapameTpuyHe mMojientoBaHHs. Oco0IMBOCTI 3aCTOCYBaHHS
napaMeTpu4yHoOro maxoay mochimkyBaau T. Sham, L. Wang ta Y. Pan [5]. V
CBOIll poOOTI BOHM TMOKAa3aJiM, L0 BUKOPUCTAHHA MapaMETPUYHUX MoOJeNen
J03BOJISIE 3HAYHO CIPOCTHUTH BHECEHHS KOHCTPYKTUBHHUX 3MIH Ta MIIBUIIUTH
e(hEeKTUBHICTh NMPOEKTYBAHHS CKJIAJHUX BUPOOIB, IO € OCOOJIUBO aKTyTBHUM JIJIs
netanel (QyHKIIIOHATBLHOTO MTPU3HAYCHHS.

[IpakTUyH1 acCieKTH BUKOPUCTAHHSA MporpamMHoro 3adesneueHus SolidWorks
JUIsI CTBOPEHHSI MapaMeTpUYHUX Mojelield po3risHyTto y poboti S. Tickoo [4].
ABTOp [eTambHO OMHCYE€ METOAM TOOYIOBH €CKI3iB, CTBOPEHHA 00’ eMHOT
reoMeTpii Ta QOpMyBaHHS MMApaMETPUYHHX 3AJECKHOCTEH MDK OKPEMUMH
€J1€MEHTaMH KOHCTPYKIIII.

[Tutanus iHTETpaIlii MUGPOBOro MOAEITIOBAHHS Ta AAUTHBHOTO BUPOOHUIITBA
BucBiTIeHO y mpami B. Redwood, F. Schoffer ta B. Garret [6]. Jlocmigauku

3a3Ha4alTh, IO eQeKTUBHICTh mporecy FDM-apyky 3HA4HOIO  MIpOIO
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BU3HAvYaeThes KicTio STL-Mozeni, mpaBUibHICTIO i OpieHTaIlli Ha TuiaTdhopmi Ta
KOPEKTHICTIO mapaMeTpiB slicing.

[Toganbiuii pO3BUTOK TEXHOJOT1M aAUTUBHOTO BUPOOHUIITBA BIIOOPAkKEHO Y
po6oti A. Gebhardt Ta J. S. Hotter [7], ne npoaHanizoBaHO Cy4acHI MIAXOIU J10
MPOEKTYBaHHs BUpOOIB mist 3D-npyky Ta HaBeneHO peKoOMEHAallli o010
onTUMi3alii KOHCTPYKLIM 3 ypaXyBaHHAM OCOOJIMBOCTEH  IOIIAPOBOIO
BUTOTOBIICHHSI.

Texnonoriyni acrnektu npouecy FDM-npyKy po3risiHyTi y JociixeHH1 B.
N. Turner, R. Strong ta S. A. Gold [8]. ABTopHu BCTaHOBWJIM, 1[0 F€OMETPUYHI
XapaKTepUCTUKH BUPOOIB 3ayie’kaTh HE JIMIIE BiJ MapaMeTpiB JpyKy, a W BiX
KOHCTPYKTHBHUX OCOONMBOCTEH WHMQPPOBOI MOENi, CTBOPEHOI Ha eTari
POEKTYBAHHSI.

3HaYHMI iHTepeC CTAaHOBIATH MOCIIIKEHHS BIacTUBOCTEe PLA-mmacTuky sik
OJIHOTO 3 HalOUIbII omupeHux MarepianiB 11 FDM-npyky. ¥V po6orti S. Farah,
D. G. Anderson Ta R. Langer [9] mnpoananizoBano ¢i3UKO-MEeXaHIUHI
XapaKTepUCTUKH MaTepially Ta OCOOJMBOCTI HOro BUKOPUCTaHHS ISt
BUTOTOBJICHHS (DYHKITIOHATBHUX BUPOOIB.

Cepen yKpalHCBKHX JOCIIKEHb CiIia BigzHauuTH podoty M. T. Jlabenpkoi
[10], y sKiii PO3TJISHYTO CydYacHI HampsMHu 3acTocyBaHHS 3D-TexHoyoriid Ta
NEePCIEKTHBY X BUKOPHUCTaHHS y BUPOOHHWYIM 1 OCBITHIM IisNIBHOCTI. ABTOD
HAroJIoNye Ha 3pPOCTaHHI poJIi MU(PPOBOTO MOICIIOBAHHS K HEBIJ €MHOT
CKJIQJI0BO1 CY9aCHUX aJUTHBHUX TEXHOJIOTIH.

[IpoBenenmii aHamiz JiTEpaTypHHX JDKEpeN T[OKa3aB, [0 MUTaHHS
MapaMeTpUYHOTO  TMPOEKTYBaHHS  BHUPOOIB  mmst  texHomorii  FDM-mpyky
3aNMIIAIOTECA AKTyalbHUM HAMpsSMOM JOCITipKeHb. He3Baxkaroum Ha 3HAYHY
KUTBKICTh  poOIT, TPUCBSIYCHUX AJUTUBHOMY BHPOOHHIITBY, OCOOIHBOCTI

pO3pOOJIEHHST ~ MapaMeTpUYHMX  Mojesiedl  (QyHKUIOHAaNbHMX  JeTaier 13
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ypaxyBaHHSIM BHMOr Tnoganemioro FDM-apyky mnoTpeOyroTh MOAAIBLIOTO
BHUBUYEHHS, 110 1 3yMOBHJIO HAMPSAM JAHOTO JOCIiIXKEHHS.

Mema cmammi. Meta cTaTTi TOJSITaE y JOCTIIKEHHI OCOOJIMBOCTEMN
MPOEKTYBAaHHS NapaMmeTpuyHux 3D-moneneil ¢GyHKUIOHATBHUX BUPOOIB IS
texHoJsiorii FDM-npyKy Ha Tpukiaai KpOHIITEHHA, a TaKOXX aHajli3l OCHOBHUX
eTariB CTBOPEHHs ITU(POBOI MOJIe, 1i MATOTOBKHU /10 a[IUTUBHOTO BUTOTOBIICHHS
Ta OLIIHIOBAaHHI MPUAATHOCTI KOHCTPYKIIi A0 MOMIApOBOro (GOpMyBaHHS METOIOM
eKCTpy3ii TePMOIUIACTUYHUX MaTepialliB.

Buknao ocnosrnoco mamepiany oocniodicenus.

1. TeopeTnuHi 3acaaun NPOEKTYBaHHS BUPOOiB A TexHosorii FDM-apyky.

1.1. OcobauBocti mnapamerpudHoro 3D-moxentoBaHHS (YHKIIOHATBHUX
neraneii. [lapamerpuane 3D-MonmentoBaHHA € OJHUAM i3 HAWOLIBII TOMIUPEHUX
MIAXOMIB 7O CTBOPEHHA IM(POBUX Mojelie BUPOOIB 1Jii  aJUTHUBHOTO
BUPOOHHUITBA. 1Oro OCOGMHBICTIO € BUKOPHCTAaHHS MapaMeTpiB i 3alexHOCTeil
MDK OKpPEeMHMH €JIEeMEHTaMH KOHCTPYKIIII, IO J03BOJISiE€ IIBUAKO 3MIHIOBATH
reoMeTpito BUpoOy 6e3 MOBHOTO MepenpoeKTYBaHHS Mojieni [4, 5].

3actocyBaHHS ~ NapaMeTPUYHOTO  MiAXOAYy  3abe3neuye  IiJBHUILECHHS
e(hEeKTUBHOCTI MPOEKTYBaHHS (YHKI[IOHATBHUX JIETAJICH, 30KpeMa KPOHIITEHHIB,
KOPIyCHUX €JIEMEHTIB Ta MOHTaXHHUX BY3liB. Ha ertami ctBopeHHS nm$ppoBOi
MOJCII BH3HAYAIOTHCS OCHOBHI T€OMETPUYHI  XapaKTePUCTHKU  BHPOOY,
pO3TallyBaHHS OTBOPIB, TOBIIMHA CTIHOK Ta KOHCTPYKTHBHI €JEMEHTHU
’KOPCTKOCTI, SIKI BIUTMBAIOTh HA €KCIUTyaTaIliliHI BJIACTUBOCTI roTOBOi aerani [1,
2].

[Tin ywac mpoextyBaHHs BupoOiB s TexHonorii FDM-apyky HeoOXimHO
BpPaxOBYBAaTH OCOOJMBOCTI MONIAPOBOTO (POPMYBaHHS KOHCTPYKIlii. ParioHanbHe
BUKOPUCTAaHHS  MMapaMETPUYHOTO  MOJICTIOBAHHS  JIO3BOJIAE  3a0€3MEUYHUTH
TEXHOJIOTIYHICTh BUPOOY, 3MEHIIUTH KUIBKICTh MIATPUMYBAJIBHUX CTPYKTYp Ta

MIJABUIIATH €()EKTUBHICTH MOAAIBIITOTO aIUTUBHOTO BUTOTOBJICHHS [6, 7].
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O -

OYHKUIOHaNbHICTB leomeTpis TexHOoMoriYHICTb

G-CODE _o
>

MapameTpu

" A 7 N\ APYY 7 N J

AkicTe BUpoby

Puc. 1. IlocninoBHICTh pOpMYBaHHS MapaMETPUYHOT MOJIEII BUPOOY IS
texHosorii FDM-npyky

JIxepeino: copMoBaHO aBTOpaMH Ha OCHOBI [4—6].

1.2. KOHCTpYKTHBHI BUMOTH 10 BHPOOiB, mpu3HadeHUX s FDM-apyky.
SxicTh BUpOOiB, BUTOTOBIEHUX MeTO0M FDM-npyKy, 3HaUHOIO MIPOIO 3aJIEKUTh
BiJl IPABWJILHOCTI MPOEKTYBaHHS iX KOHCTPYKIi. Ha BigMiHy Bin TpaauIiiHHX
METOJ[IB BHT'OTOBJICHHS, TEXHOJIOTiA TOMAapoBOTO (opMyBaHHS Tependayae
BpaxyBaHHS CIenu(pIYHUX BUMOT JI0 T€OMETpii MOJeii Ie Ha erari IudpoBoro
MPOEKTYBaHHS [2, 6].

OgHuMU 3 OCHOBHUX KOHCTPYKTMBHHMX TMapaMeTpiB € TOBIIMHA CTIHOK,
HasIBHICTh HABHCAIOYMX EJIEMEHTIB, PO3TAlllyBaHHS OTBOPIB Ta BUKOPUCTAHHS
pebep kopcTkocTi. HemocTaTHs TOBIIMHA KOHCTPYKTHBHHMX €JIEMEHTIB MOXKE
MPU3BOJUTH JIO0 3HWKEHHS MIIIHOCTI BHpPOOYy, TOJ1 SK HaJaMipHa KUIBKICTh
HaBHCaHb 30UIBIIYE TMOTPEOy y MIATPUMYBAIBHUX CTPYKTypax Ta YCKIIAIHIOE
micasio0poOKy netaini [7, 8].

[Tin wac mpoexTyBaHHS (DYHKI[IOHATIBHUX KPOHIITCHHIB OCOOJMBY YBary
MPUAUIAIOTH 3a0€3MEUYeHHIO KOPCTKOCTI KOHCTPYKITIT Ta pIBHOMIPHOMY PO3TOILTY
HaBaHTaXeHb. [[7 OO BUKOPUCTOBYIOTH pedpa >KOPCTKOCTI, 3a0KPYTJICHHS
BHYTPIIIHIX KYTiB 1 pallioHAIbHE PO3MIMICHHS MOHTaXHUX OTBOPiB. Takuii miaxina
CTIIpHSIE MIBUICHHIO HAMIMHOCTI BUPOOY Ta MOKPAIIY€E YMOBH MOTO BUTOTOBIICHHSI
metonom FDM-napyky [1, 9].

2. Po3po0Oiienns napamerpuuHoi 3D-moieni KpoHITeiiHa
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2.1. OOrpyHTyBaHHs BHOOpPY KOHCTpyKLii BupoOy. Jlid mnpoBeaeHHs
JOCIIJPKeHHsT O0y710 o0paHO (YHKIIOHAIBHUN KPOHIITEHH SIK OJIUH 13 HAWOLIbII
MOIIMPEHUX THUIIB JeTalel, 10 BUKOPUCTOBYIOTHCS NJISI MOHTaXy Ta KpPIMJICHHS
PI3HOMAHITHUX  KOHCTPYKTUBHHUX  €J€MEHTIB. Taki  BUpOOM  IIMPOKO
3aCTOCOBYIOTHCS B MAIIMHOOYyBaHHI, €IEKTPOTEXHIL, TOOYTOBUX MPUCTPOSIX Ta
HIIUX Taly35X, € BAKJIMBUMU € TOYHICTh T€OMETPUYHUX MMapaMeTpPiB 1 JOCTATHS
KOPCTKICTh KOHCTPYKIIIT [2].

Bubip xkponmTeitHa sAK 00’€KTa JOCHIDKEHHS OOYMOBJICHHH TaKOX
MOJKJIMBICTIO €()€KTHBHOTO BUKOPHCTAHHS MapaMETPUYHOTO MOJCITIOBAHHS Tij
yac Horo mnpoekTyBaHHSA. KOHCTpykKiisi BHpPOOY MICTUTh THUIIOBI €JIEMEHTH,
XapakTepHi Jisi 0aratbox (QPyHKIIOHATBHHUX JeTajieii: MOHTaXXHI OTBOPH, OIMOPHI
MOBEPXHi Ta pedpa KopcTKOCTI. e 103BoJIsIE OIIHUTH MOKIIMBOCT1 3aCTOCYBaHHS
cydacanx CAD-cuctem 11l CTBOPEHHS MOAENEH, MPUAATHUX 10 TOAAIBIIOTO
BUTOTOBJICHHSI MeTOoioM FDM-npyky [4, 5].

[Tpu po3poOaeHH1 KOHCTPYKITi ocoOMBa yBara mpualIsuiacs 3a0e3MmedeHHI0
TEXHOJIOT1YHOCTI BUpOOy. ['eoMeTpis KpoHIITeHa (opMyBajgacs TaKUM YUHOM,
o0 MIHIMI3yBaTH KUIBKICTh HABHCAIOUMX EJIEMEHTIB 1 3MEHIIUTH MOTpedy Yy
BUKOPHUCTAHHI MIATPUMYBAJIBHUX CTPYKTYp IiJ Yac ApyKy. Takuil miaxij crpuse
CKOPOUYCHHIO BUTpAT MaTepiajly Ta CIPOIIY€E IPOIeC IcIsI00poOKH TOTOBOTO
BUpOOY [6].

BA30BA PEBPA CTBOPEHHSA FOTOBA
= FEOMETPIA —>>KOPCTKOCTI_> OTBOPIB = 3D-MOLE/b

£
26

BA30BA PEBPA CTBOPEHHSA FOTOBA
FEOMETPIA XOPCTKOCTI OTBOPIB 3D-MOAENb

ECKI3

Puc. 2. OcHoBHI eTanu noOy10BU MapaMeTpudHoi 3D-Mojieni KpoHIITeHHA.

Jlxepeio: po3poOJIeHO aBTOpaMH.
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2.2. CrBopenHst uudgpoBoi Mojeni KpoHiuTeiHa y cepenoBuili SolidWorks.
Jns  ctBopeHHs 1u(ppoBOi Mojaedal BUPOOY BUKOPUCTOBYBAJIOCS MpOrpamMHe
cepenoBuuie SolidWorks, sike Hanexuts 1o HaiOuib nomupenux CAD-cuctem
JUISL  TTApaMETPUYHOTO TIPOEKTYBaHHSA. 3aCTOCYBaHHS JIAHOTO IPOTPAMHOTO
3a0€e3MeUeHHs] J03BOJII€E CTBOPIOBATH TPUBHUMIPHI MOJEIl PI3HOTO PIBHS
CKJIAJTHOCTI Ta 3a0e3Meuye MOMKJIMBICTh MMOJAIBINOI MIATOTOBKU BUPOOIB 10
aJIUTUBHOTO BUTOTOBJICHHS [4].

[To6ynoBa Moaeni KpoHIITeHA 3/11iCHIOBaacs moeTanHo. Ha moyaTkoBomy
erani Oynmo cdopMoBaHO ©0a30BHI JBOBUMIPHUN €CKI3 13 BUKOPHUCTAHHSIM
r€OMETPUYHMX TMPUMITHBIB Ta TapaMmMeTpuyHux posmipiB. Ilicig 1poro
BUKOHYBAJIOCS CTBOPCHHS OCHOBHOI 00'€MHOI reomeTpii METOJOM BUTSATYBaHHS
eckidy. Hacrymaumu eranamu Oynum (OpMYyBaHHS MOHTaKHHUX OTBOPIB Ta
J0/1aBaHHS pedep KOPCTKOCTI IJIs MiIBUIIICHHS MIITHOCT1 KOHCTPYKIIII.

3aBepiaIbHUM €TaroM MPOEKTYBAHHS CTajda TEpeBIipKa TeOMETPUYHOT
KOPEKTHOCT1 Mojesli Ta il BIANMOBiAHOCTI BuUMoram TexHoisiorii FDM-mpyky.
OcobOnmBa yBara mpuAUIIIacS BIACYTHOCTI Je(EKTIiB reoMeTpii, MpaBUIBHOCTI
po3TallyBaHHS KOHCTPYKTHMBHUX €JIEMEHTIB Ta 3a0e3MeUeHHI0 MOXKJIMBOCTI
MOJIaTIBIIOr0 eKkcnopTy Mojeni y dopmat STL.

CrtBopeHa 1mudpoBa MOJIENb T03BOJISIE ONMIEPATHBHO 3MIHIOBATH I'€OMETPHUYHI
napaMeTpu BUPOOY IIJISXOM KOPUTYBAHHS OKPEMHX PO3MIPIB Ta KOHCTPYKTUBHHUX
3anexHoctei. [le 3a0e3neuye THYYKICTh MTPOEKTYBAHHS Ta MOXKIIMBICTh aJarnTaiii
MOJIeIi IO PI3HUX YMOB BHUKOPHUCTaHHS 0€3 HEOOXIHOCTI MOBTOPHOI MOOYIOBHU
BCi€T KOHCTPYKITI.

2.3. AHami3 TEeOMETpPHUYHHX MapaMeTpiB po3pobneHoi wmoxem. [licis
3aBepIIeHHS MOOYyA0BH HUGPPOBOI Mojaeiai Oyno MpoBeJeHO aHadi3 ii OCHOBHHX
reoMeTpuyHnX mapaMmetpiB. OIiHIOBaHHS 3IHCHIOBAIOCS 3 METOKO IEPEBIPKH

BIIMOBIIHOCTI KOHCTPYKIIi BUMoram TtexHojorii FDM-npyky ta 3a0e3neueHHs
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MO>KJIMBOCTI MOJANBIIOIO BUTOTOBJIEHHS BUPOOY 0€3 CYTTEBUX KOHCTPYKTHBHUX
3MiH.

[lin Yac mpOeKTyBaHHS KpOHIITEHHA BPAaXOBYBAIHMCS BHMOTH IIIOJAO
3a0€3Me4YeHHs]  JOCTaTHbOI ~ JKOPCTKOCTI ~ KOHCTPYKIi,  paliOHaJIbHOTO
po3TallyBaHHS MOHTQXHUX OTBOPIB Ta 3MEHIIEHHS KUIBKOCTI €JIEMEHTIB, SKl
MOXXYTh MOTPeOyBaTH BUKOPUCTAHHS MIATPUMYBATBHUX CTPYKTYP Mif Yac JPYKY.
Oco6nuBa yBara npuauisiacsa GopMyBaHHIO pedep KOPCTKOCTI, MO JTO3BOJISIIOTh
OIIBUIIUTH MEXaHIYHY CTIMKICTh BUpOOy 0€3 3HayHOro 30UIbLIEHHS BUTPAT
Marepiany.

OCHOBHI T€OMETPUYHI XapaKTEPUCTUKH PO3POOJICHOI MOJENi HaBeIeHO B
Tabmmmi 1.

Tab6anmg 1

OcCHOBHI T€OMETPUYHI MapaMeTPu apaMeTPUYHOTO KPOHILITEHHA

[TapameTtp 3HaueHHs

3aranibHa JIOBXKWHA BUPOOY 80 MM

3arasibHa BUCOTa BUPOOY 60 MM

[[IuprHa OCHOBU 40 MM

ToBmHA CTIHOK 4 MM

JliaMmeTp MOHTaXHUX OTBOPIB 8 MM
KinbKiCTh MOHTa)KHUX OTBOPIB 2

ToBmmHa pedep KOPCTKOCTI 3 MM

Jl>xepeno: po3po0JIeHO aBTOpaMHu.

AHami3z CTBOPEHOI MOIeNi TMOKa3aB, IO KOHCTPYKIIS XapaKTEePHU3YEThCS
JIOCTaTHBOIO MPOCTOTOI0 TE€OMETPUYHOI (OpMHU Ta mpuAaTHA IJIT BUTOTOBIICHHS
metronoM FDM-npyky. HasBHICTh mapaMeTprUHHUX 3aJI€KHOCTEH MK OKPEeMHMHU
eJeMEeHTaMH 3a0e3rnedye MOMIIMBICTh IIBUAKOTO KOPUTYBaHHS PO3MIPIB BUPOOY

3aJIE’KHO B1Jl BUMOT KOpHUCTyBaya ab0 yMOB €KCIUTyaTarlii.
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Otpumani  pe3ynbTaTH  MIATBEPIKYIOTb  JOLUIBHICTH  BUKOPUCTAHHS
napamMeTpUYHOTO MIAXOAY MiJ Yac MPOEKTYBAaHHS (PYHKIIOHAJIBHHUX JIETajell s
aauTHBHOrO BHUpOOHMITBA. CTBOpEHAa MOJENh MOXKE OYTH BHKOPHCTAaHA s
noAanbinoi miarotoBku 10 FDM-npyky nuisixom ekcriopty y dopmar STL Ta
HaJIAIITyBaHHS ITapaMeTPiB BUTOTOBIIEHHS Y TIporpaMHOMY cepenoBuili Cura.

3. Excnopt mapamerpuuyHoi mozem y ¢opmar STL. Ilicns 3aBepuieHHs
POEKTYBAHHS MapaMeTPUYHOT MOJIEJI1 KPOHIITETHA OyJI0 BUKOHAHO ii MIATOTOBKY
70 aJUTUBHOTO BUTOTOBJICHHS. [lepmmM eramom IbOTO MPOIECY CTaB E€KCIOPT
mudpoBoi moxeni 3 mporpamHoro cepenosuiia SolidWorks y ¢opmar STL
(Stereolithography), stkuif € omHUM 13 HAWOUIBII TOMHMPEHUX (GopmaTiB OOMIHY
naHuMu B TexHojorisix 3D-npyky [1, 6].

®opmar STL BUKOPUCTOBYETHCS IS MPEACTABICHHS T€OMETpii BUpOOY y
BUTJISIZII TIOJIITOHAIBHOT CITKH, IO CKIAAEThCSA 3 TPUKYTHUX €JIEMEHTIB. SIKICTh
chopmoBanoi STL-moneni 6Ge3nocepeHbO BIUIMBAE HAa TOYHICTH BIATBOPEHHS
reoMeTpii miJ Yac NOJAJbIIOr0 JPYKY, TOMY Ha eTall eKCIOpPTY BaKJIUBO
3a0€3IMeunTH JOCTaTHINA piBeHb JeTalli3allii MOBEPXOHb Ta KOPEKTHICTh MOOYI0BHU
MOJIITOHAJILHOT CTPYKTYpH [2].

Ilepen excrmoproM Oyj0 TPOBEACHO TEPEBIPKY MOJENII Ha HaSIBHICTH
TCOMETPUYHHUX MTOMUJIOK, HE3aMKHEHUX KOHTYpIB Ta Je(]eKkTiB moBepxoHb. Taka
nepeBipka J03BOJIIE YHUKHYTH MPOOJIEM ITiJ Yac MOJaiIbIol 0OpoOKH Mojenl y
mporpami-ciaiicepi Ta 3abesnedye cTabinbHICTh (QopmyBanHs G-komxy s 3D-
npuHTepa [4].

Y pesynbrari exkcropty Oyno otpumano STL-daiin, npumatHuii mis
MOAANbIIOr0  BUKOpUCTaHHS y  TexHonorii FDM-npyky.  30epexeHHs
T€OMETPUYHNX XAPAKTEPUCTUK Ta BIJICYTHICTh TMOMUIIOK IMOJITOHAIBHOI CITKH
MIATBEPAWIN KOPEKTHICTh BHKOHAHOTO IMApPaMETPUYHOTO TMPOEKTYBAaHHS 1

TOTOBHICTH MOJIEJI1 0 HACTYIMHUX €TaIliB aIMTUBHOTO BUTOTOBJICHHS.
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Napamerpuara CAD-Moaent STL-moaens (TpuxyTHa cirka)

Puc. 3. [leperBopenns mapametpuunoi CAD-moneni kpoHITeHa
y ¢opmatr STL

JI>xepeno: po3po0IeHO aBTOpamu.

Bucnoexu.  IlpoBeneHe — NMOCHIIDKEHHS  JTO3BOJNIMJIO  MPOAHATI3yBaTH
OCOOJIMBOCTI BHKOPHCTAaHHS TmapaMeTpuyHoro 3D-MojenroBaHHS I 4ac
NpO€EKTyBaHHA BUpoOiB st  TexHojorii FDM-apyky. BcrtanoBineno, 1o
3aCTOCYBaHHS TapaMETPUYHOTO ITIXOMY CHPOIINYE BHECEHHS KOHCTPYKTHBHHUX
3MiH, MIABUIIYE THYYKICTh MPOEKTYBAaHHSA Ta 3abe3neuye ePpeKTHUBHY aJamnTalliro
UG POBUX MOJEIIEH 10 BUMOT aJUTUBHOTO BUPOOHUIITBA.

Po3pobneno mapamerpuuny 3D-monens (yHKIIOHATBHOTO KPOHIITEHHA Yy
nporpamHoMy cepenouii  SolidWorks. Ilig uyac mpoekTyBaHHS BpaxoBaHO
OCHOBHI BHMOTH JIO BUPOOIB, MPU3HAYEHUX JJIsI BUTOTOBJICHHS MeTojoM FDM-
JIPYKy, 30KpeMa 3a0e3leueHHS  JOCTaTHhOI  JKOPCTKOCTI  KOHCTPYKIIIi,
pallioHaJILHOTO PO3TAllyBaHHS MOHTaXKHUX OTBOPIB Ta MiHIMI3aIlii €JIEMEHTIB, 1110
MOTPeOyIOTh BUKOPUCTAHHS MIATPUMYBAIBHUX CTPYKTYD.

JlocnimpKeHO OCHOBHI €Tanmu CTBOPEHHS MUGPOBOI MOJEIl Ta BUKOHAHO il
MIATOTOBKY J0 AJUTHBHOTO BUTOTOBJICHHS ILIAXOM ekcrnopTy y (opmar STL.
[IpoBenennii aHami3 MIATBEPAWB NPHUIATHICTH PO3POOJICHOT KOHCTPYKIII 0
MTOAANBIIIOT0 BUKOPUCTAaHHS B TexHoorii FDM-apyky.

PesynpraTé mOCHIIKEHHS MIATBEPAUIN €(PEKTUBHICTh MapaMeTPUIHOTO
MOJICITIOBAHHS SIK IHCTPYMEHTY IHU(PPOBOTO MPOEKTYBAHHS BUPOOIB, TPU3HAYCHUX

JJI1 BUTOTOBJICHHSA 3acobaMu CydaCHUX aAMTHBHHUX TEXHOJIOT1H.
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