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Introduction

The planned development of large cities leads not only to the complication of
utility networks, but also requires colossal human labor and large capital investments
even at the design stage. Specialists designing and operating such network systems
are faced with the task of designing engineering networks taking into account the
capacity reserve and the possibility of quickly changing the structure and parameters
of trunk and distribution networks in conditions of growing demand for the target
product. In connection with this, there is a need to effectively solve the tasks of
finding resources for the intensification of the work of engineering networks
within a limited time, to determine the optimal characteristics and parameters of
communication lines, sources of the target product, regulators already at the design
stage, to determine the possibility of eliminating emergency situations, to determine
the functional algorithms of networks under automatic control conditions. Therefore,
solving the problem of automating engineering network design in terms of their
projected development is important.


http://www.konferenciaonline.org.ua/ua/article/id-2073/

Main text

The use of mathematical methods in the design of national and economic
objects allows to improve their technical level and quality, shorten the terms of their
development and implementation in industry. The automation of design is especially
effective, if from the automation of the execution of individual engineering
calculations, they move to complex automation, and automated design systems
(CAD) are created for this purpose.

One of the ways to solve the problem of overcoming the contradiction between
the tasks and the possibilities of solving them in an acceptable time frame is the
development and widespread use of CAD, based on modern computing equipment,
application program packages and data banks.

Project solutions, in addition to satisfying functional, technological and other
requirements, must be optimal in some sense, i.e. realize the possibility of
economical use of almost always limited material and technical resources. As the
analysis of existing design methods [1] shows, this is not always possible. Therefore,
an effective, if not the only, method of solving existing problems is the development
of design automation systems based on the wide use of mathematical methods and
computer technology, which ultimately allows [1]:

- solve multi-criteria problems of analysis and synthesis of engineering
networks with minimal manual labor costs;

- to increase the efficiency of the work of designers due to a sharp reduction in
the terms of execution of project works;

- dramatically increase the accuracy of calculations, improve the reliability of
networks, which is especially important in the conditions of the growing shortage of
the target product (gas, water, heat).

As a result of the conducted research, a systematic approach to the design
of developing engineering networks was developed. The systemic approach, as a
rule, deals with the perspective of development. Therefore, any information about
the future — situations, resources, discoveries and inventions — is of maximum
interest.

Therefore, forecasting is the most important and most difficult part of the
analysis. By analysis we understand the real or imaginary division of an object into
Its component parts.

System approach means [2] that each system is an integrated whole even when
it contains separate functional systems and subsystems. Each system has a number of
targets and the balance between them can vary widely from one system to another.
System engineering methods are aimed at finding the minimum target functions of
the system by individual indicators and achieving the maximum interchangeability of
the constituent parts of the system.

Subsystems must be implemented and function independently of other
subsystems. The unity of system-wide requirements is ensured by the CAD project
service.



A systematic approach to design considers the design process as a means
of achieving the goal — the creation of systems that optimally satisfy the set
requirements, for the selection of the most essential and general, which is inherent in
design. It makes it possible to meaningfully imagine the stages of the decomposition
of the design process and the design object, which allows you to formulate the
main principles that underlie the design automation systems (including CAD of
engineering networks), their components and support [3]:

- the principle of new tasks; system approach to design; the first manager;
system unity; development; inclusion; invariance; complexity; and information unity;
compatibility; standardization.

The principle of the system approach to design is that the object of design is
considered as a single system to achieve the set goals, first of all, due to the
controlled interaction of subsystems. A systematic approach to design defines design
as a process of achieving goals, allocating resources, organizing information and
ensuring coordination in such a way that all major aspects and problems are precisely
defined and linked to sub-processes in accordance with a previously constructed
scheme.

Implementation of the principle of a system approach to the design of
engineering networks means:

- decompose the general design task at the level with target orientation and
stages with procedural localization.

- build a scheme for exchanging project solutions between cells, stages and
levels with iteration cycles.

- to determine the goals and criteria of design systems.

- to build a (multi-story) hierarchical system of evaluations of project solutions
to build a multi-criteria optimization procedure according to the «cost-effectiveness»
indicator.

Summary and conclusions

As a result of the work, the principles of a system approach to the creation of
CAD of engineering networks were proposed. The main practical significance of
the implementation of the principles of the system approach to the creation of CAD
of engineering networks is to increase the quality and technical and economic level
of objects designed during their creation and application, increase labor productivity,
shorten the design time of engineering networks, reducing the cost and complexity of
designing network systems.
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Introduction. Sorting algorithms are among the fundamental areas of
computer science, representing a means of data organization and retrieval. Even
considering their simplicity, the clear understanding of such algorithms' efficiency in
various scenarios stands very important for the purpose of software performance
optimization.

Sorting algorithms are complex, and their behavior depends on many input
characteristics and hardware considerations. An in-depth look into the different
algorithms provides information on their actual efficiency captured not only by the
theoretical complexities of the algorithms.

Sorting algorithms can be summarized as comparison-based algorithms,
including QuickSort, MergeSort, and HeapSort, and non-comparison-based
algorithms, including Counting Sort and Radix Sort. Each class has different
strengths and weaknesses, which make the performance very context-dependent.

Time complexity is a theoretical yardstick for sorting algorithms. Whereas
algorithms like MergeSort and QuickSort have an average-case time complexity
of n times logarithm of n, simpler ones like Bubble Sort have n squared. In practice,
actual performance often differs because of real-world considerations like constant
factors and input distribution.

Memory consumption is one of the important factors while choosing an
algorithm. In systems where memory is very limited, an in-place algorithm such as
QuickSort will be preferred. Whereas algorithms like MergeSort would need some
supplementary amount of space for intermediate results.

Stability means maintaining relative order of equal elements. It is important in
applications such as database sorting. In such scenarios, stable algorithms such as
MergeSort and Bubble Sort would be preferred while QuickSort has to be modified
to make it stable.
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Efficiency of sorting algorithms depends on input properties such as size order
and range QuickSort performs well on average but struggles with sorted or nearly
sorted data necessitating optimizations like randomized pivot selection.

Sorting large datasets creates new challenges: disk 1/0 and distributed
processing. MapReduce-based sorting algorithms, such as QuickSort, distribute the
workload among clusters to address these issues.

Sorting performance depends on hardware properties such as CPU cache size
and disk access latency. Cache-efficient algorithms, like Timsort, take advantage of
hardware properties such as CPU cache size and disk access latency and are often
much faster than traditional algorithms.

Applications in databases, search engines, and machine learning pipelines
demonstrate realistic trade-offs for the choice of a sorting algorithm. Timsort is the
default sorting algorithm in Python and Java due to its robust handling of diverse data
patterns.

Aim. This thesis is supposed to check the efficiency and applicability of
different sorting algorithms under different computational and data-driven scenarios.
The task is to provide a framework through which an appropriate algorithm can be
chosen for particular use.

Materials and Methods. Theoretical studies of complexity, empirical
benchmarking on standard datasets, and simulations on different hardware
configurations were used to perform a comprehensive evaluation of sorting
algorithms.

Results and Discussion. Empirical results show large deviations in
performance across algorithms and pinpoint the importance of context in algorithm
selection: whereas QuickSort is efficient in the average case, it can degrade in
performance under particular patterns of input; MergeSort and Timsort consistently
showed high performance on various datasets, thus showing stability and
adaptability; parallel implementations have substantial speedups for large datasets
but introduce additional complications into previously complex implementation and
debugging process. These findings bring up trade-offs between theoretically optimal
and practically applicable.

Conclusion. Whereas essential, the challenges of sorting algorithms introduce
subtlety, making essential their careful consideration in respect to input
characteristics, hardware environments, and application requirements. The thesis
underlines the context-driven approach to algorithm selection, opening ways for
optimized data processing within diverse computational landscapes.
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INTRODUCTION. The rapid advancement of information technologies and
the exponential growth in data volumes have necessitated new approaches to data
storage and processing. As organizations generate vast amounts of data through social
media, 10T devices, e-commerce, and other digital interactions, the limitations of
traditional relational databases (RDBs) become increasingly apparent.

While RDBs have been reliable for managing structured data, they often
struggle to meet the scalability and flexibility requirements of modern applications.
Their fixed schema necessitates predefined data structures, making it difficult to
accommodate the dynamic nature of today’s data, which can include unstructured
and semi-structured formats.

In contrast, non-relational databases, or NoSQL databases, have emerged as
flexible alternatives that address these limitations. NoSQL databases are designed to
handle diverse data types and support rapid scalability.

This report examines the challenges developers encounter when creating and
iImplementing non-relational databases, focusing on key aspects such as data
consistency, high availability, distributed data management, and optimal architectural
choices. By analyzing these challenges, we aim to clarify when non-relational
databases are the most suitable option compared to traditional relational systems,
ultimately providing insights for effective data management strategies.

AIM. The aim of this report is to investigate and outline the challenges
encountered in the development and implementation of non-relational databases.

MATERIALS AND METHODS. Modern demands for storing and processing
large data volumes are driving the development of new approaches and technologies.
Traditional relational databases (RDBs) remain important due to their structured
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design, SQL query capabilities, and robust support for transactions. However, with
the rise of Big Data and new business requirements, certain limitations are revealed
by relational systems. For instance, RDBs face difficulties with horizontal scaling,
which can reduce their efficiency in large-scale systems. Moreover, the rigid structure
of relational data requires predefined formats, which may not suit applications with
frequently changing structures.

RESULTS AND DISCUSSION. During the development of non-relational
databases, several challenges arise. One of these is the necessity to balance
consistency, availability, and partition tolerance, as outlined by the CAP theorem.
Maintaining consistency is particularly challenging, as non-relational databases often
follow the BASE (Basic Availability, Soft-state, Eventually Consistent) principle
instead of ACID(Atomicity, Consistency, Isolation, Durability), which creates
additional difficulties in upholding data integrity. Scaling and data management
also require significant resources: while non-relational databases scale well,
distributed data management demands substantial effort. Security is another key
concern, as limited transactional security in non-relational databases necessitates
additional protective measures.

Despite their advantages in flexibility, scalability, and handling diverse data
types, the development of non-relational systems presents ongoing challenges.
Specifically, choices must be made between consistency, availability, and partition
tolerance (the CAP theorem), while also ensuring consistency and security, since non-
relational databases often rely on BASE rather than ACID. Although non-relational
databases are ideal for high-load, modern applications, the choice between them and
relational databases depends on the task.

CONCLUSIONS. The choice between relational and non-relational databases
depends on the project’s specific needs: relational databases remain essential for
complex transactions, while non-relational databases suit adaptable, scalable systems
where fast data processing and flexibility are essential. Understanding each model’s
characteristics enables better decisions in database architecture, ensuring system
efficiency.
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Introductions. Databases are used in many areas of life where large amounts
of information need to be stored, organized, and processed. Simply, a database is
a place to keep data. Databases are used everywhere, and with careful observation,
a they can be found in the most unexpected places. For example, they can be a bus
schedule, a shopping list, a school diary, banking systems, even Instagram and
Facebook. Managing data well is necessary because it helps businesses work better,
follow rules, and keep information safe.

Modern database management systems (DBMS) are valuable for working with
large and complicated data. A DBMS is software that helps store, organize, and
manage data in an easy and effective way. It has two main parts: the database, which
is a collection of data, and the management system, which makes it possible to access
and work with the data.

There are different types of databases. Hierarchical databases are designed
to organize data in a tree-like structure, where each record has a "parent-child"
relationship. This is a bit like a binary tree, but in this structure, a parent record can
have many child records, while each child record is connected to only one parent.
This makes hierarchical databases suitable for data that follows a clear and fixed
hierarchy. It works well for organizational charts or file directories. However, this
model has difficulties when adding new relationships or accessing data outside the
hierarchy.

Network databases are similar to hierarchical databases, but they allow child
records to connect to multiple parent records. This mechanism creates a flexible
network of relationships. For instance, in a university database, a student record can
be linked to both a department and a club. This model is more complex but provides
better support for "many-to-many" relationships, a concept often studied in courses
like "Requirements Analysis" or "Introduction to Software Engineering."
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Object-oriented databases store data in the form of objects, similar to how
data is represented in object-oriented programming. Each object contains both data
(attributes) and the operations (methods) that can be performed on it. This approach
Is ideal for applications that involve multimedia, complex data types, or real-world
modeling, such as CAD systems or simulations. It allows developers to reuse code
and create more realistic data models.

Cloud databases store data in virtual environments that are accessible over the
internet. They allow organizations to store and access data on platforms like Amazon
Web Services (AWS), Google Cloud, or Microsoft Azure. Cloud databases provide
scalability, flexibility, and cost efficiency, making them suitable for businesses that
need to handle large amounts of data or support remote access. They also offer
features like automatic backups and disaster recovery.

Relational databases organize data into tables, where rows represent individual
records and columns represent attributes of those records. These tables are connected
using keys: primary keys uniquely identify rows in a table, while foreign keys
establish relationships between tables. This model is widely used because of its
simplicity and ability to handle large datasets. It is especially popular in applications
that require structured tabular data, such as customer information systems or
e-commerce platforms. Relational databases can be worked with using SQL,
for example, through tools like PgAdmin 4.

Non-relational or NoSQL databases are designed to handle unstructured or
semi-structured data, such as JSON files, XML documents, or multimedia content.
Unlike relational databases, they do not rely on fixed schemas or tables, which makes
them more flexible for applications with diverse or evolving data needs. NoSQL
databases, such as MongoDB or Cassandra, are optimized for big data, real-time
analytics, or social media platforms. They allow horizontal scaling by distributing
data across multiple servers.

According to the text, databases and DBMS make it easier to store, access,
and use data. They are important for current life because they help keep information
safe, organized, and ready to use.

Aim. Consider relational and non-relational databases, compare them, and
choose the best one.

Materials and methods. To research this topic, English-language sources
were involved, and methods of information analysis and systematization were
used.

Results and discussion. The main difference between relational and
non-relational databases is how they organize and store data. Relational databases
follow strict rules and focus on strong links between pieces of data. It makes them the
best choice for systems that need highly accurate and consistent data, where even
small mistakes are not allowed.

Non-relational databases are more flexible. They are good at handling large
amounts of unstructured or semi-structured data. Social media platforms often use
non-relational databases to manage their data. These databases can adjust to changing
data needs, making them a good choice for fast and flexible systems where speed and
storage are more important than following strict rules.
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Conclusions. In some cases, the hybrid approach that combines different types
of databases may be needed to achieve the best performance. This approach allows
leveraging the strengths of each database type. To choose the right database for a
specific project, it is important to analyze the needs of the system carefully, such as
data volume, type, and expected growth. Expert’s advice guarantees the right solution
of project goals.
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The modern web relies heavily on the Domain Name System (DNS) to
translate human-readable domain names (like www.example.com) into the IP
addresses that computers use to communicate. While seemingly simple, the
traditional DNS system faces significant challenges regarding both performance
and security. Users experience latency due to the multiple recursive lookups
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often required to resolve a domain name. Furthermore, traditional DNS queries are
typically unencrypted, making them vulnerable to eavesdropping and manipulation.
This exposure allows attackers to intercept and alter DNS responses, potentially
redirecting users to malicious websites or stealing sensitive information. Even worse,
unencrypted DNS queries reveal a user's browsing history to anyone monitoring the
network, raising serious privacy concerns.

To address these critical shortcomings, several key technologies have emerged:
HTTPS DNS records (a specialized type of Service Binding (SVCB) record),
DNS-over-HTTPS (DoH), and Encrypted ClientHello (ECH).

This article argues that the synergistic combination of HTTPS DNS records
and DoH significantly improves both web performance and security. By securing
DNS lookups and providing optimized connection information, these technologies
create a faster, more private, and more secure browsing experience. We will explore
how these technologies work, examine their individual benefits, and demonstrate
how their combined use creates a powerful solution for the challenges facing the
traditional DNS system.

Technology Overview

« HTTPS records are a specialized type of Service Binding (SVCB) record
designed specifically for HTTPS services [1]. These records provide clients with
comprehensive information about how to connect to a web server. An HTTPS record
includes the hostname and port of the server, the supported HTTP versions (e.qg.,
HTTP/2, HTTP/3), and crucial security parameters, including configuration details
for Encrypted ClientHello (ECH). By providing this information directly in the DNS
response, HTTPS records optimize the HTTPS connection process, reducing latency
and enabling support for ECH.

Table 1. HTTPS DNS packet structure

Element Description

TCP Header Contains information for reliable, ordered delivery of data between applications.
Includes source and destination ports, sequence

* ClientHello The client initiates the handshake, advertising supported ciphers, TLS versions, and
extensions

* (Other Further exchanges (key exchange, etc)
Handshake)

Encrypted Data

* DNS-over-HTTPS (DoH) enhances user privacy and security by encrypting
DNS queries. Instead of sending queries in plain text over traditional protocols like
UDP or TCP, DoH encapsulates them within HTTPS traffic [2]. This prevents
eavesdroppers, such as ISPs or network administrators, from viewing or manipulating
DNS requests. DoH offers increased privacy, protection against DNS-based attacks
like tampering and spoofing, and the potential to bypass censorship in some
situations.
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» Encrypted ClientHello (ECH) is a feature of the TLS protocol that encrypts
the Server Name Indication (SNI) field within the TLS handshake [3]. The SNI is a
crucial piece of information that tells the server which website the client is trying
to access. Without ECH, this information is sent in plain text, revealing the user's
browsing history to anyone monitoring the network. ECH encrypts the SNI,
protecting user privacy by hiding the websites they visit.

These technologies work together synergistically to enhance both web
performance and security. DoH ensures that HTTPS record lookups are themselves
secure and protected from manipulation. The HTTPS record then provides the client
with all the necessary information to establish an efficient and secure HTTPS
connection, including the configuration needed to use ECH. As an example, let’s
explore a connection process with DoH and SVCB applied:

1. A user attempts to visit https://www.example.com.

2. The Dbrowser, configured to use DoH, sends a DNS query for
www.example.com over HTTPS to a DoH resolver. This query, including the domain
name, is encrypted.

3. Because the query is encrypted, eavesdroppers cannot see which website the
user is trying to access. The query is also protected from tampering.

4. The DoH resolver performs the DNS lookup, potentially retrieving an
HTTPS record (SVCB record) for www.example.com. Critically, the HTTPS record
itself is fetched securely via DoH.

5. The DoH resolver returns the HTTPS record to the browser, encrypted
within the HTTPS response. This record contains all the information needed for
a secure and optimized connection, including the server's IP address, supported
protocols (like HTTP/2 or HTTP/3), and ECH configuration.

6. The browser uses the information in the HTTPS record to establish a direct,
secure HTTPS connection to the server. If ECH is configured, the SNI is encrypted
as well. The connection is faster because the browser has all the necessary details
upfront, avoiding additional lookups or redirects.

Summary and Conclusion

The combination of HTTPS DNS records, DNS-over-HTTPS (DoH), and
Encrypted ClientHello (ECH) offers significant improvements in web performance,
user privacy, and overall security:

e Privacy: DoH encrypts DNS queries, preventing eavesdropping and
protecting user privacy. Traditional DNS queries are sent in the clear.

» Security: DoH protects against DNS manipulation and spoofing. Traditional
DNS is highly vulnerable to these attacks.

e Performance: The HTTPS record provides all the necessary information for
a secure connection in a single, secure DNS lookup, reducing latency. Traditional
DNS often requires multiple lookups and may involve redirects.

* End-to-End Security: With DoH and HTTPS records, the entire process,
from DNS lookup to HTTPS connection, is secured. This end-to-end security is a
significant improvement over the vulnerable traditional approach.
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Introduction. Hierarchical decomposition of power systems is an important
tool for modeling, analyzing, and managing complex networks. Modern electrical
systems cover vast territories and consist of thousands of elements and
interconnections, making their analysis as a whole exceedingly challenging.
To effectively address these challenges, the system is often divided into subsystems
that can be studied separately, taking into account the key dependencies between
them [1]. This division simplifies the computational processes and enhances the
ability to pinpoint critical points in the network. One approach to this decomposition
relies on graph theory, where a power system can be represented as a graph.
The METIS algorithm, which specializes in efficient graph partitioning, enables this
division by maintaining balance between the parts and minimizing the number of
connections between them. This optimization improves the efficiency of calculations
and analysis, which is particularly relevant when dealing with large networks [2]. The
goal of my research is to apply the METIS algorithm for hierarchical decomposition
of a power system. This approach opens up new possibilities for efficient modeling,
simplifying the handling of large datasets, and enhancing the accuracy of decision-
making processes in the energy sector.
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Relevance of the topic. The decomposition of power systems is becoming
increasingly relevant due to the rapid complexity of their structure and operation.
Modern power networks encompass various types of generation, transmission,
and distribution, driven by the growing share of renewable energy sources and
the integration of digital technologies. These changes pose new challenges for
both analysis and management, as processing such systems as a whole can be
excessively resource-intensive and time-consuming. Hierarchical decomposition
makes it possible to divide a complex power system into simpler, interrelated
components that can be analyzed independently [3]. This significantly facilitates the
analysis of both normal and emergency operating conditions, while also accelerating
the system's adaptation to changes. Such an approach is particularly critical for
ensuring the reliability and resilience of power networks, where even local failures
can have wide-reaching consequences. The need for efficient decomposition
algorithms becomes even more pronounced in an environment where large volumes
of data must be processed in real time [4]. The METIS algorithm, which excels
at optimal graph partitioning, can greatly improve the speed and accuracy of these
processes. This makes its use highly relevant in contemporary research aimed at
advancing the management of power systems.

METIS algorithm is designed to handle the partitioning of large and complex
graphs, making it a powerful tool for various applications in network analysis,
including power systems. At its core, METIS performs what is known as graph
partitioning, where the goal is to divide a network into multiple smaller subgraphs
(or partitions) while optimizing certain criteria. The algorithm seeks to minimize the
number of connections (or edges) between these subgraphs and ensure that each part
is roughly equal in size, which is essential for maintaining balance in computational
workloads [5]. In the context of power systems, representing the network as a graph
helps capture the structure and relationships between different system components.
Nodes in this graph correspond to important elements such as power plants,
substations, or consumers, while edges represent the transmission lines or other
physical connections between these components. An optimal partitioning can isolate
different regions of the network, allowing engineers to analyze individual sections
independently without compromising the overall system’s coherence. A major
challenge in partitioning such graphs is to prevent over-segmentation or unbalanced
partitions, where certain parts may become too interconnected or too large compared
to others. This imbalance can lead to inefficiencies during simulations, such as
uneven processing times and bottlenecks in parallel computations. METIS addresses
these challenges through a series of optimization techniques that ensure the partitions
are not only balanced in terms of node count but also exhibit minimal "cross-
boundary" dependencies (connections between different partitions). The algorithm
Is particularly advantageous for large-scale systems where manual decomposition
would be impractical. Power grids, which can have thousands or even millions
of nodes and connections, require sophisticated partitioning strategies to support
real-time simulations and analysis. For example, in cases of emergency response,
such as a blackout or overload, having the network already divided into manageable
subsystems can accelerate decision-making by enabling targeted analysis and
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localized solutions. Furthermore, METIS supports multi-objective optimization,
which allows users to prioritize different aspects of the partitioning depending on
the problem context. For example, in a power system, priorities might include
minimizing the number of critical nodes (those with many connections to other
partitions) or ensuring that key infrastructure (e.g., major power plants) is evenly
distributed across partitions. Overall, the METIS algorithm provides a robust
foundation for large-scale hierarchical decomposition, ensuring both scalability
and efficiency in network analysis. Its effectiveness in minimizing interconnections
between subgraphs while maintaining balance makes it a critical tool in modern
energy system research and management.

The METIS algorithm is built upon a multilevel partitioning strategy, which is
designed to enhance both efficiency and accuracy when dividing large graphs. This
approach involves three key stages: coarsening, initial partitioning, and uncoarsening
(or refinement). Each stage serves a specific role in simplifying the partitioning
problem while maintaining an optimal balance and minimizing interconnections
between partitions. In the coarsening phase, METIS progressively reduces the size
of the graph by merging nodes and edges. This process, called graph contraction,
aggregates nodes that are closely connected, forming “super-nodes" that represent
groups of original nodes. By reducing the graph size, the algorithm simplifies the
structure and decreases the complexity of the partitioning task. During this phase,
the algorithm carefully selects which nodes and edges to combine based on factors
such as edge weights and connectivity. The goal is to preserve the overall structure
and relationships of the original graph so that the partitioning results remain
meaningful even after the graph is reduced. Once the graph has been coarsened to
a manageable size, METIS performs an initial partitioning on this simplified graph.
Since the reduced graph has far fewer nodes and edges, this step can be completed
quickly using relatively simple partitioning techniques. The goal here is to generate
a rough but reasonably balanced division of the graph into the desired number of
partitions. While the initial partition may not be perfect, it serves as a starting point
for further optimization. The algorithm uses heuristics to ensure that partitions are
approximately equal in size and that cross-boundary connections are minimized as
much as possible at this stage. After the initial partitioning, the algorithm enters
the uncoarsening phase, where the graph is gradually expanded back to its original
size. As each level of the graph is restored, METIS refines the partitioning by
adjusting node assignments to improve the overall balance and reduce inter-partition
connections. This iterative process involves moving nodes between partitions if doing
so decreases the number of cross-boundary edges without disrupting the balance
of partition sizes. This refinement process ensures that the final partitioning is
optimized both in terms of balance and connectivity. METIS uses techniques such
as multi-objective optimization and greedy refinement to achieve high-quality results
efficiently.

The METIS algorithm offers several distinct advantages that make it a valuable
tool for the decomposition of large, complex networks such as power systems.
These benefits include its scalability, processing efficiency, and ability to maintain
a balanced partitioning. These characteristics are crucial for systems that require
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high-performance analysis and parallel computing, where imbalanced partitions can
cause bottlenecks and reduce the effectiveness of simulations. One of METIS’s
greatest strengths is its ability to handle large graphs with millions of nodes and
edges. By using a multilevel partitioning strategy, METIS efficiently reduces the
problem size through graph coarsening, allowing it to perform partitioning operations
that would otherwise be computationally prohibitive. This scalability makes it
particularly suitable for modern power grids, which involve extensive networks
of generators, substations, and consumers connected by thousands of transmission
lines. In large-scale power systems, where multiple regions and components interact
dynamically, scalable partitioning is essential to facilitate both localized and
system-wide analysis. METIS ensures that these analyses can be performed on
smaller, independent subsystems without compromising the integrity of the overall
network structure. The efficiency of METIS stems from its ability to minimize both
the number of inter-partition connections and the computational cost of partitioning.
The coarsening and refinement phases significantly reduce the amount of time and
resources needed to achieve high-quality partitioning. This performance optimization
is critical for applications that require frequent updates or real-time analysis, such
as load balancing, fault detection, and network reconfiguration in power grids.
By balancing the sizes of partitions, METIS prevents overloading of individual
computational nodes in parallel processing environments. This allows researchers and
engineers to run multiple simulations or analyses concurrently, thereby reducing
overall processing time and improving system performance. Maintaining balanced
partitions is essential for efficient resource utilization in parallel and distributed
computing. Imbalanced partitions, where some parts of the system contain
significantly more nodes or connections than others, can lead to delays and
inefficiencies in simulations. METIS addresses this by ensuring that partitions
are of approximately equal size, thereby distributing workloads evenly across
computational resources. In power system analysis, balanced partitioning helps avoid
scenarios where certain regions of the network dominate processing time, allowing
for more consistent performance across all subsystems. This is particularly beneficial
when simulating power flows, demand forecasting, or system reliability under
various operating conditions. The practical applications of METIS in power systems
research and management are extensive. Key use cases include:

« Simulation and modeling: Partitioned networks allow for faster simulations
of power flows, fault scenarios, and system stability.

 Real-time monitoring: Large-scale networks can be broken into manageable
segments for localized analysis and faster response to operational changes or
emergencies.

» Planning and optimization: By reducing the complexity of the system,
METIS helps optimize network expansion, maintenance schedules, and resource
allocation.

Overall, METIS provides the tools necessary to simplify complex networks
while preserving their essential characteristics. Its scalability, efficiency, and balanced
partitioning capabilities make it an indispensable resource for improving the
performance of modern power systems. Through effective decomposition, METIS
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supports both theoretical research and practical decision-making in the energy sector,
enhancing system reliability and adaptability in an increasingly complex energy
landscape.

Novelty of the application. The novelty of applying the METIS algorithm in
my research lies in its adaptation for hierarchical decomposition of power systems,
which enhances the efficiency of analyzing complex network structures. Traditional
approaches to power system decomposition are often based on physical or
geographical characteristics, which may not always provide optimal results for
control and simulation tasks [4]. My approach involves utilizing the multilevel
strategy of METIS to build a hierarchical structure of subsystems that supports better
management of computational processes. This enables parallel analysis of individual
subsystems without significant losses in accuracy or complex synchronization
requirements. Moreover, the algorithm minimizes the number of critical connections
between parts of the system, contributing to increased resilience against local failures.
This allows the application of advanced data processing methods for modeling and
forecasting in large-scale networks, opening new opportunities to improve power
system management.

Expected results. The application of the METIS algorithm for hierarchical
decomposition of power systems is expected to significantly improve the efficiency
of network analysis and management. Dividing the system into subsystems will
reduce the computational load during modeling and monitoring. This should enhance
the system's ability to respond quickly to changes or emergency situations, which
is crucial for maintaining reliability. Another important outcome is the possibility
of using parallel computing to analyze different parts of the network. This will
accelerate calculations in large systems and allow more efficient use of computational
resources. By maintaining balance between subsystems, the risk of overloading
individual components is minimized, ensuring a more even distribution of loads.
Additionally, minimizing interconnections between subsystems will enhance system
resilience. In the event of a local failure, the issue can be isolated within a single
subsystem, reducing the risk of cascading effects across the network. This is
particularly important in modern power systems, which increasingly face challenges
related to structural complexity and the integration of diverse energy sources. Thus,
the application of METIS not only improves system analysis and modeling but also
lays the groundwork for enhanced reliability, resilience, and management efficiency
in an ever-evolving network environment.

Conclusions. The application of the METIS algorithm for hierarchical
decomposition of power systems offers new possibilities for efficient analysis and
management of complex networks. By enabling the division of the system into
balanced subsystems with minimal interconnections, the algorithm simplifies
computational processes and enhances data processing speed. This capability allows
for timely responses to operational changes and failures, which are key factors in
ensuring system reliability. The novelty of this approach lies in using METIS's
multilevel strategy to optimize the decomposition structure not just by geographical
or functional criteria, but by the graph parameters of the system. This provides
additional advantages in resource management and supports the integration of new
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monitoring and forecasting methods in large-scale energy networks. The expected
results confirm the feasibility of implementing METIS in power system
decomposition tasks. Improvements in calculation accuracy, the ability to perform
parallel subsystem analysis, and enhanced network resilience form a strong
foundation for further research and the development of modern power management
systems. Consequently, algorithmic methods like METIS are becoming essential tools
for ensuring stability and efficiency in the face of rapid changes and increasing
complexity in power systems.
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CEPBEP IOT-CUCTEMMH JJIs1 AHAJII3Y ¥ BI3YAJII3ALIL JAHUX
PIBHS OCBITJIEHOCTI TA 3BYKY

InTepuer-anpeca myomikallii Ha CauTi:
http://www.konferenciaonline.org.ua/ua/article/id-2071/

Beryn. Cydacui texHomorii 300py ¥ aHami3y JaHUX 3HAYHO PO3IIHPIOIOTH
MOXKJIUBOCTI aBTOMaTH3allii Ta onTuMmizamii y pi3Hux cdepax, 30kpema B [oT
(IatepueTt pedeii). B ymoBax 3pocTaHHsI KUTBKOCTI MIIKITFOYEHUX MPUCTPOIB BUHUKAE
norpeba y po3poOiri HaIIHHUX PIICHB 711 OOPOOKH BENWKHX O0O0CSATIB 1H(OpMAIIii,
ix 30epeKeHHs Ta aHaJi3y B PEeKUMI peanbHOro yacy. OJHI€I0 3 KIOYOBUX MPOOIieM
€ 3a0e3MeyeHHs1 cTaOUIbHOI B3a€MOJII MIXK KIIIEHTOM 1 CEPBEPOM Yy IMO€JHAHHI 3
eexTrBHOIO 00pOOKOIO naHuX. He meHm BaxiauBuM € muTaHHs 1HTerpaiii [oT-
CUCTEM 3 PIZHUMH JKepesnaMmu iH(opmalii Ta 3a0e3nedeHHs] iX MaciTaboBaHOCTI.
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VY mif poOOTI BHUCBITIIOETHCS Tpoliec CTBOpeHHS BebO-uactuHu loT-cuctemu, ska
0a3yerbca Ha BukopuctanHi REST API, cywacHux metoniB aBTopu3alii Ta O0e3neKu,
BKJIFOYAIOYH CECIi, KyKU i OTHOCTOPOHHE MU PYBAHHS.

AHani3 npobGuaeMu. [0JOBHOIO CKIAJHICTIO € 3a0e3MedyeHHs CTaOUIbHOCTI
Ta HafgiiiHocTl BeO-yacTuHU loT-cucremu, sika Mae 0OpOONATH BeIMKI 00CITU
iHpoOpMallii Bl YUCICHHUX CEHCOPIB Y PEXKHUMI pealibHOro uacy. barato icHyroumx
pIlIEHb 3aCTOCOBYIOTh CTAaTUYHI MIAXOAM 1O KIIEHT-CEPBEPHOI B3a€MOAll, IO
YCKJIAIHIOE OHOBJIGHHS Ta pO3MMPEHHsS (QyHKUioHaNy cucteMu. Kpim Toro,
HEJOCTAaTHA yBara J0 O€3MeKH MO)Ke MPU3BECTH JI0 BTpaTH abo KOMIpOMeTallii
JaHUX, OCOOJIMBO SKIIO MOBa HIE TPO CEHCOpPU, IO KOHTPOIIOKTh KPUTHUHI
napaMeTpH, Taki SK TeMIepaTypa, OCBITJICHICTh YW pPIBEHb 3BYKOBOTO THCKY.
HeoOxiaHicTh 1HTErpaiii aaropuTMiB BHUSBICHHS aHOMAJIIA TaKOX 3aJIMILA€THCS
BKJIMBUM 3aBIaHHSIM, SIKE BUMArae BIOCKOHATICHHS.

3anponoHoBaHe TexHiuHe pimeHHs. /[ BUPINICHHS 3a3HauYeHUX MPOOIEM
Oyino 3ampomoHOBaHO CTBOpeHHsS loT-cucTemm, sika CKIATAEThCS 3 amaparHoi Ta
pOTpaMHOI YaCTHH:

AnapaTtHa 4YacTMHAa BKJIOYAaE CEHCOPH JUIsi BHMIPIOBaHHS TapaMeTpiB
CEpeOBHINA, TAKUX SK TEMIIEpaTrypa, PiBeHb OCBITICHOCTi, 3BYKOBHI THCK TOIIO.
Ili mpucTpoi mepenaroTh AaHi yepe3 Oe3IPOTOBI MEpeXki 3a JOMOMOTOI0 MPOTOKOJIB
MQTT ta HTTP, mo no3Bossie MiHIMI3yBaTu 3aTPUMKHU Ta 3a0€3MEUNTH €PEKTUBHUN
0oOMiH iH(DOpMaITi€rO.

[Iporpamua yactTuHa po3po0ieHa y BUIIIAII B€O-3aCTOCYHKY 3 BUKOPUCTAHHIM
REST API, mo 3a6e3neuye THy4yKy Ta MacIITaOOBaHY B3a€EMOIII0 MDK KIIEHTOM 1
CEpBEPOM.

[adopmarriss 30epiraeTbess B pensliiHIA 0a31 JgaHUX, CTPYKTypa SKOi
ONTHUMIi30BaHa JJis pOOOTH 3 BEIMKUMU MAaCUBAMHU JIAHUX.

ABTOpH3aIIiI0 KOPUCTYBaYiB peayizoBaHO uepe3 cecii, KyKu Ta OJHOCTOPOHHE
mudpyBaHHs, MO 3a0e3medye BHCOKUN pIBEHb OC3MEKU. AJTOPUTMH aBTOpH3aIlii
JO3BOJISIIOTh  PO3MEXKYBAaTH JOCTYN A0 (QYHKIIH CHUCTEMH 3aJie’)KHO BiJl TMpaB
KOpPUCTYyBaya.

[arepdeiic kopucTyBaya BKJIIOYA€ CTOPIHKM IS YHOPAaBIiHHA JaHUMH,
HaJAIITyBaHHSMHU, CTATUCTUKOIO Ta aHaNiTUKOW. ['padivni 3BiTH Ta TabIUIN JAlOTh
3MOTy 3pYy4YHO Bi3yamidyBaTH iH(opMaliio, a MeXaHI3MH AHANTHKHA JTO3BOJISIOTH
BUSBIIATH aHOMAJIIl y TaHUX.

VY pa3i BUSABICHHS KPUTUYHHX aHOMAJIK cucTeMa iH()OpMye KOPUCTYBadiB MPO
HEOOX1THICTh BKUTTS 3aXO1B, IO MiABUITYE €(EKTUBHICTh MPUHHATTS PIIICHb.

Cucrema peanizye CRUD-omnepartii myist po60oTH 3 JaHUMU Ta KOPUCTYBa4aMmH.
Ile nmo3Bomsie momaBaTH, 3MIHIOBATH, BHJIANATA Ta TMEPErIsAaTH 3amucu B 0asi
naHux. Bci omepariii cynmpoBOMKYIOTECS 1HGOPMATUBHUMH TOBIJOMIICHHSMH TIPO
ixHI cTaryc. 3amponoHOBaHa apXiTEKTypa JO03BOJSIE JIETKO PO3IIMPIOBATH CHCTEMY,
JOJIJal0YM  HOB1 THUMHM CEHCOpIB a00 IHTErpyroud il 3 IHIIUMH HOPOrpaMHUMU
pIIICHHSIMU.

BucnoBku. Pe3ynsratrom mpoBeneHoi po6oTu ctano ctBopeHHs loT-cucremu,
sKa 3a0e3neuye e(heKTUBHE 30MpaHHs, aHaII3 Ta YIPaBIIHHS JAaHUMHU PO MapaMeTpu
cepenoBuiia. Be0-3acTOCYHOK NPOJEMOHCTPYBaB BUCOKY (DYHKI[IOHAIBHICTh Ta
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CTaOUIBHICTh MiA Yac TecTyBaHHSA. Po3poOineHe pilieHHsS Mo)ke OyTH BUKOPUCTaHE
K OCHOBA JUJISl MOJAJIBIIMX HAYKOBUX JOCIIIXKEHb a00 MPaKTUYHUX BIPOBAIKEHb Y
pi3HUX ramy3sx. JlaHuil miaxia A0BIB CBOKO JOLUIBHICTH 1 €EKTUBHICTh, OCOOIHUBO Y
CLIEHApisIX, 0 BUMAratoTb BUCOKOIO PiBHS aBTOMATU3allil Ta HaAIMHOCTI.
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Beryn

besneka maHWX € OIHIEID 3 KIIOYOBHX BHMOT Y CYYaCHHX CHCTEMax
ynpaBiriHHsg Oe3niorHUMHU JitanpbHuMU anaparamu (BITJIA). IlIBumgke 3pocTaHHs
KUTBKOCTI JPOHIB, a TaKO PO3BUTOK 3aCTOCYBaHHA O€3MUIOTHUX CHCTEM A
BICHPKOBHMX, KOMEPIIIMHMX 1 TPUBATHUX 3aBIaHb CTaBUTh HOBI BHKJIHKH TIEpe
IHXKEHEepaMHy, PO3pOOHHKAMHU Ta omeparopamMu. B ymoBax, koiu TOTpiOHI HamiiHI
criocobu nepemadi iHGopmarlii mpo MoJIbOTHI IUIAHM, 1IeHTU(DIKAIIIIO arapaTiB, aHai3
MapIIpyTiB 1 YIPaBIiHHA TIOBITPSHUM TIPOCTOPOM, OJIOKYEHH-TEXHOJIOTIi 37aTHi
3a0€3MeYNTH BUCOKY CTYITIHb 3aXUCTY Ta IHTErparii JaHuX.

Meroro 1i€i poOOTH € PO3MIISIA OCHOBHHUX IepeBar yrnpoBaKeHHS OJOKYCHHY
B cucreMu ymnpasiinHsa Tpadikom BITJIA (UAV Traffic Management, abo UTM),
a TAKOX aHaJi3 MOTCHI[IMHUX BUKJIUKIB, 3 SKUMU MOXYTh 31ITKHYTHCSI PO3POOHHKH 1
PETYIATOPHI OPTaHu MPH BIPOBAKEHHI TAKUX PIllICHb.

1. AKTyaJIBHICTh Ta NMepeAyMOBU BUKOPHUCTAHHSA 0JI0KYeiiHY B yNpPaBJIiHHI
BILJIA

be3minoTHI miTanpHI amapatd aKTUBHO BUKOPHUCTOBYIOTHCS JJII MOHITOPHUHTY
1HGPACTPYKTYPH, CUIBCHKOTO TOCHOJAPCTBA, TOMIYKOBO-PATYBAJIBLHUX —OIEpallii,
JIOCTaBKHA TOBApiB Ta IHIIMX KOMepIiHuX cdep. Pazom i3 X mommpeHHSIM BHHUKAE
norpeba B e()EKTUBHOMY yMpPaBIiHHI TMOBITPSHUM TPOCTOPOM, IMOO0 YHUKHYTH
3ITKHEHD, 3aIll00IrTH HECAHKI[IOHOBAHMM MOJLOTAM Ta 3a0€3MIEYUTH 3aXUCT
KOH(D1ACHIIMHUX JTaHUX.

TpanuiiiHo OOMIH JaHUMH TIPO TOJALOTH (HAMPUKIIAM, JUCIIETYECPCHKI
CHUCTEMHM, CXEMH IMOJAULY MOBITPSHOIO MPOCTOPY) 0a3yeThCsd HaA IEHTPaI30BAHUX
mnatdopmax. Ile o3Hadae, MO OAMH YM JEKiIbKa IEHTPAJIbHUX CEPBEPIB KEPYIOTh
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mpolecamMu aBTeHTH(IKaIlll, BIACTEKEHHs 1 KoopauHauii. Taka Moziens ypas3jiuBa J10
kiOeparak, MOX€ MaTH HU3bKY €(QEKTUBHICTh y MIKOBHUX HAaBAHTAXKEHHSAX, & TaKOX
CTBOPIOE €JUHY TOUKY BIIMOBHU.

bnokueliH-TexHOOrIs 3a0€e3meuye po3noAiIeHe 30epiraHHs JaHUX y BUIVISIAL
JaHIora OJ0KIB, K1 OB’ s13aH1 Ta 3aXUIIEH1 KpunrorpagpiyHuMu MerogaMu. OCHOBHI
nepeBaru:

1. lenenTpaJjizanifa: Hemae MOTpPeOU y IEHTPAIBHOMY IOCEPEAHUKY YU
cepBepi, 0 3HUKYE PU3UK BIIMOBU CUCTEMHU.

2. Ilpo3opicTh Ta He3MiHHiCTB: yci 3MIHM (IKCYIOTBCSA Yy JAHIIOTY OJIOKIB,
3aMucaTu «3aaHIM YUCIOM» a00 BUAAIUTH 1H(OPMALiI0 (PAKTUIHO HEMOKITUBO.

3. Bucokuii piBeHb 0e3meKH: KpUNTOrpaiuHl MeXaHI3MH TapaHTYIOTh
HaAlMHY Bepu]iKallilo TpaH3akUId Ta yOe3NmeuyloTh Bl HECAHKI[IOHOBAHOTO
BHECEHHSI 3MIH.

2. MexaHi3Mu iHTerpamii 0/i0k4eilHy B CHCTeMH YNpaBJiHHA Tpadikom
BILJIA

OmuuM 13 xirodoBux acrnektis UTM € MOXIMBICTH HMIBHAKO W OJHO3HAYHO
1IGHTU(IKYBaTH KOXK€H JpOH, SKHUM TMepedyBae B TMOBITPIHOMY MpocTOpl. 3a
JIOTIOMOTOI0  OJIOKYEHY MO)kHa 30epiraTé yHikaiabH1 igeHTudikaropu BITJIA, o
JI03BOJIIE MHUTTEBO IEPEBIPUTH BJIaCHUKA arapara, HOro TEXHIYHI XapaKTePUCTHKH
Ta iICTOPIIO MONIKOTIB. [leleHTpatizoBaHa Mepexa, e KOKeH yUYacCHHK 30epirae KoIrito
peecTpy, MepenIkoKae crpodam miApoOUTH 1aHl TPO BIACHICTh YU CTaH JPOHA.

1106 yHUMKHYTH 3ITKHEHb 1 KOH(QUIIKTIB y MOBITPSHOMY MPOCTOPi, ONeparopu
BIUVIA moBMHHI CHUIBHO BHUKOPHUCTOBYBAaTH MOJBOTHI IUIAHM 1 JlaHI IpO 4Yac Ta
MapuipyT MOJBOTY. Y TPaJMIINHINA LIEHTpai30BaHiid CHUCTeM1 3MIHM y 0a3l JaHHuX
IUTaHIB TOJIbOTY MOXKYTh CTAaTH BPA3MBUMU JJIA aTakK Yd MOMUIOK. Y OJOKYEHHI XK
KOYKE€H HOBWIH 3armuc (TpaH3aKIlisg) MPOXOAUTh MPOIEAYPY Y3TOMKEeHHS (KOHCEHCYCY)
MDK yciMa ydacHHMKaMH Mepexi. lle rapanTye, 1m0 3amuc Npo TMOJTBOTHHH IIIaH
JIWCHO HAJINWIIOB B/l YIIOBHOBA)XKEHOTO OllepaTopa Ta He OyB 3MIHCHHIA.

3aBasku OJIOKUelHY Jierko copMyBaTH JAeTajbHYy ICTOPiIO TOJBOTIB JIPOHA.
Koxuuii 6110k mMicTuTHIME 1H(POPMAIIiIO PO ATy, Yac, MapuIpyT Ta iHIII MapaMeTpH.
VY pa3i BUHHUKHEHHS IHIUACHTIB (3ITKHEHHS, HECAHKI[IOHOBAHWH TIOJIT TOIIO)
po3ciimyBaHHs Oyne cropormieHe: Bcs iHGoOpMarlisit TEepeBipsSeThCS 3a 3a3nalieriib
MIATBEPHKCHUMH OJI0KaMU, 10 YHEMOXIIUBITIOE i IMiIpoOKYy.

CMapT KOHTpPaKTH MOXYTh AaBTOMATH3yBaTH TMpaBWiIa B3aEMOMIl MIXK
YY4aCHHKaMH TOBITPSHOTO pyxy. Hampukiajg, MokHa BCTAaHOBUTH YMOBY TIpO Te€,
10 IPOH HE 3MOKEe OTPHMATH JIO3BLT Ha 3JIIT, JOKH He Oy/ie BUKOHAHO TICBHI BUMOTH
3 Oesmexu (oHOBNEeHHs [13, mepeBipka CIpaBHOCTI CEHCOPIB, cruiaTa 300piB TOIIO).
VYce 1e peanizyeThCsi MPOTPAMHUM CHOCOOOM y Mepeki OJIOKYeiHy, 1m0 pPOOUTH
BUKOHAHHS IUX YMOB O0OB’SI3KOBUM Ta HEKOPEKTOBAHUM 330BHI.

3. [lepeBaru Ta BUKJIMKH BIPOBaIKeHHs Ojiokueiiny B UTM

3.1. IlepeBaru

1. llokpamena OGe3meka il HaAiWHiCTb: 3MEHIIYEThCS PU3UK KiOeparak, 00
JUIs1 aTaky MOTPIOHO Oylle CKOMIIPOMETYBATH OLIBIIICTh BY3JIiB MEPEXK1 OTHOYACHO.
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2. IlinBuieHa Mnpo3opicTh: yCl YYaCHUKU MOXYThb BIACTEKYBAaTH 3MIHU B
peanbHOMY 4aci, II0 CIPOIILYE AyIUT 1 KOHTPOJIb.

3. YcyHeHHsI mocCepeIHHUKIB: Biamanae norpeda y AOBIpI 0 LEHTpaIbHUX
OpraHiB — IOCTOBIPHICTb JAHUX TAPAHTYETHCS CAMOIO OJIOKYEHH-APXITEKTYPOIO.

4. BiakpuTicTh I iHHOBaWLiii: MOXJIMBICTH PO3pPOOJSATH HOBI CEpBICHM Ha
OCHOB1 CMapTKOHTPAKTIB, SIKI B3aEMOAIIOTh 31 CTOPOHHIMHU Iu1aropmMamu (JIOTICTHKA,
CTPaxOB1 KOMIaH1i, MUTHULS TOLLO).

3.2. BUKJMKH Ta 00MeKeHHsA

1. MacmitaGoBaHicTh:  OJIOKYEHH-Mepexi  3a3BMYail  MOBUIBHINIL,  HIXK
LEHTpaIi30BaHl 0a3u JaHUX, OCOOJIMBO SIKIO MHAETbCS NPO BEIUKY KUIBKICTD
TpaH3aKIllil y peaJbHOMY Yaci.

2. PeryqfAiTopHi  acmeKTH: 3aKOHOJABCTBO 0OararboX KpaiH 1e He
OPUCTOCOBaHE JI0 JACIEHTPali30BaHUX pimeHb. [loTpiOHE OHOBIIEHHS NPABOBUX
HOpPM 1 CTaHAapTiB, MO0 €(PEeKTUBHO IHTETrpyBaTH OJOKYEHH y cdepy ynpaBiiHHSA
TIOBITPSTHUM PYXOM.

3. Butpatu Ta BHOPOBAKEHHS: IHTErpaiis OJOKYEHHY B HasBHI CHCTEMH
BUMarae 3Ha4yHUX 1HBeCTHIlIH. KpiM TOro, HaB4aHHS IMEpCcOHANy MO0 POOOTH 3
OJI0KYeHTHOM TIOTpeOy€e pecypciB 1 yacy.

4. KoHCeHCYCHI aJirOpUTMH Ta E€HEeProcmoKMBAHHS: KIACUYHI MPOTOKOJIH
(nmampukiman Proof-of-Work) crokuBatotes Oarato pecypciB. IlorpiOHO mgo0uparu
oinpin  eneproedexrtuBHi aiaroputmu (Proof-of-Stake, Proof-of-Authority Tta in.),
amanToBaHi st 3axad UTM.

4. IlepcnieKTHBH Ta MOKJIMBI HANIPSIMHA PO3BUTKY

4.1. InTerpanisi ITy4HOI0 iHTEJIEKTY

[Toennanus mryuroro iHTenekty (III) Ta OnokdueliHy MoKe MiABUIIATH
e(DeKTUBHICTh YINPaBIIHHS JIPOHAMH, JO3BOJISIIOYM B PEalbHOMY Yaci IPOTHO3YBaTH
3aBAHTAXXEHICTh TMOBITPSHOTO TMPOCTOPY, BHU3HAYATH ONTHUMAJIbHI MapIIPyTH Ta
pearyBaTu Ha HerepeaOadyBaHi cHUTyallii. blokuelH y 1IbOMYy BHITQJIKy 3a0e3mnedye
JIETITUMHICTB 1 30epiraHHs HaBYaJbHHUX JAHUX, [0 OCOOJIMBO BAXKIIMBO JIUISI MOJIEIICH
MalTMHHOTO HaBYAHHS.

4.2. CtangapTu3aiis Ta Mi’kKHapoIHe ciBPOOiTHMITBO

st Toro, mo06 Onok4YeHH-pimeHHsT Oynu Ti€BUMU Ha T00aTbHOMY PiBHI,
MOTPIOHO CTBOPUTH YHIBEPCAJbHI CTaHIAPTH Ta MPOTOKOIH OOMIHY JaHUMHU MIXK
pi3HUMHU KpaiHaMu Ta aBialllIiHUMM areHIiIMU. MDbKHApOIHI OpraHizallii, Taki sSK
Mixuaponna opranizamis nuButbHOT aBiamii (ICAQO), MOXyYTh 3irpaTH KIIIOYOBY POJIb
y BUPOOJICHH] TaKUX CTaHIAPTIB.

4.3. HoBi moneuti 6i3Hecy

3aBISKM MOXIMBOCTI (popMyBaHHSI cHUCTeMi «IpoH-sk-mociyray (DaaS) na
0a3i CMapTKOHTPAKTIB, OMEpaTopu M KIIEHTH MaTUMYTh MPO30PUN aAITOPUTM
B3aemonii. Hanpuknan, nara 3a BHUKOPUCTAHHS JpOHA MOXE BiIOyBaTuCS
ABTOMATHYHO TICIIS MIATBEPKSCHHS 3aBEPIICHHS MapIIPyTY.
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4.4. PozButok l0T-indgpacTpykTypn

BIUUTA wacto po3rismaroTh sk MoOUTbHI By3nu I[aTepHery peueit (10T).
[HTerparis 6JI0KYEHHY B 1[I0 €KOCUCTEMY JTO3BOJIUTH O€3MEUHO MepejaBaT BeINYe3H1
MacHBH JaHUX, OTPUMaHMUX 13 CEHCOpIB 1 KaMep Ha Ooprax npoHiB. Lle Moxe OyTu
3aTpe0yBaHO B JIOTICTHIIl, arPOCEKTOPi, MOHITOPUHTY JOBKLUIIS TOIO, /1€ HEOOXiTHA
BHCOKa Oe3IeKa 1 JOCTOBIPHICTb 1H(pOpMallii.

BucHoBku

[aTerpamiss  OMOKYEHH-TEXHOJOTIM Yy CHUCTEeMH  yNpaBliHHSA  Tpadikom
OC3MUIOTHUX JITAJIBHUX arapaTiB Ma€ 3HAYHUA TOTEHIlAN JJIsS  MiABUIIECHHS
piBHA Oe3meKku, MpO30pOCTi Ta HaAIMHOCTI OOMIHY AaHuUMU. JleneHTpamizaiis Ta
KpunTorpagiyHa 3axMILEHICTh OJIOKYEHHY O0MOMaraloTh YCYHYTH BpasjiMBl MiCIIS
LEHTPAII30BAHUX PIlIEHb, 3a0€3MEUyI0Th YITKY ICTOPiI0 MOJBOTIB Ta PO3BUBAIOTH
HOBI CEPBICH, 30KpeMa Ha 0a3i CMapTKOHTPAKTIB.

Bonnouac mnepen po3poOHMKaMHM Ta aBlalllIiHUMU PErylsaTOpaMH  CTOITh
HU3KAa BHKJIHUKIB: TOTPIOHO BIOCKOHAJIUTH TEXHIYHI aJarOpuTMU (OCOOJHMBO B
YacTHHI MacluTaOyBaHHs), aJanTyBaTd 3aKOHOJABYl HOPMU Ta CTaHIAPTH [
JEIEeHTpAII30BaHl  PIIIEHHS, a TaKoX BHUPIIIATH THUTAHHA CHEPreTHYHUX 1
(diHAaHCOBUX BUTpAT Ha BIPOBAKEHHA. Ta Bce kK, BPAXOBYIOUM CTPIMKHI PO3BUTOK
TEXHOJIOT1M, € IMiJICTaBU OYIKYBaTH, IO Y HaWOIMKIOMYy MalOyTHROMY OJIOKYCHH
CTaHEe OJHUM 3 KJIIOYOBUX IHCTPYMEHTIB MOOyIOBH Oe3neuHoi Ta edeKTHBHOL
CUCTEMHU YIPaBIiHHSA JPOHAMHU, IHTETPOBAHOI 3 IIMPOKUM CIIEKTPOM IHIIKX
U (pPOBUX CEPBICIB.
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MYJBTUMOJAJIBHUNA AHAJII3 TAHUX
JJIA PO3INI3BHABAHHSA EMOLIN
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Beryn

[IBHIKMI PO3BUTOK IITYYHOTO IHTEJIEKTY Ta MAITUHHOTO HABYAHHS JO3BOJISE
aHaJli3yBaTH JIFOJACHKI €MOIlli 3a JIOMOMOTOI0 MYJIbTUMOMAIbHUX JaHux [1].
Po3mizHaBaHHS eMOIliii 4Yepe3 1HTOHAIII0O MOBHM, BHUpa3 oOOJIMYYS Ta TEKCTOBI
MOBIJIOMJICHHSI JIJa€ 3MOTY CTBOPIOBAaTH IHTCJICKTYajdbHI CHCTEMH JUIS OIIHKH
IICUXOJIOTIYHOTO CTaHy KOPHCTYBadiB. BpaxoByrouu 3pocTarouuii piBEHb CTpecCy
4yepes3 30BHINIHI (aKTOPH, Taki K BiiiHA, EKOHOMIYHA HECTAOUTLHICTh Ta COIlabHUM
TUCK, MOTpeda B aBTOMATH30BAHMX IHCTPYMEHTAX JUIsi MOHITOPUHTY €MOIIIMHOTO
CTaHy 3Ha4yHO 3pocia. bararo nofeil Heoxodye 3BEPTAIOTHCS O TCHUXOJIOTIB Yepe3
MUTaHHs KOHQIAEHIIHOCTI a00 quckoMOPT Mij Yac CIUIKYBaHHS 31 CIeliaTiCTaMHU.
Cucrema MyJIBTUMOJAJFHOTO PO3IMi3HABAHHS €MOILIM MOXe CIyryBaTd IU(GPOBUM
ACHCTEHTOM, IO HAJa€ ICUXOJIOIIYHI OI[IHKKH Ha OCHOBI KOMOIHAIlIT BXIJHUX JTaHHX.
[Tim MyTpTUMONAIBHUMHU JaHUMHU MOTPIOHO PO3yMiTH HAOIp TaKUX BXIJHHX JaHUX,
SIKAUWA MICTUTH BiJI€O, ay/lio Ta TEKCT.

Meroro 1bOTO  JOCHUDKEHHS € po3poOKa CHCTEMH, IO IHTErpye
MYJABTUMONAJIBHI  JTaH1 JJI1  PO3Ii3HABaHHS €MOIlId, TMOKpaNlyloul TOYHICTh
kiacudikaiii MOPIBHSIHO 3 OJHOMOJAIBLHUMM Tiaxomamu. JlOCIHIKEHHS OXOILTIOE
pi3HI apXiTeKTypu HEHUpoHHUX Mepex, Bkmoydatoun CNN [2], LSTM [3]
Ta TpaHcpopMmMepH, JUIsl BHU3HAUEHHS ONTUMAJIBHOI KOH(irypamii 00poOku
MYJBTUMONAIBHUX JIaHUX. TaKo)K OIIIHIOEThCS BIUIMB PI3HUX HAOOpIB JTaHWX Ta
METOJIIB TONEPEaHL0T 0OpOOKH Ha TOYHICTH 1 HAIIHHICTH MOJCIICH PO3Mi3HABAaHHS
EMOTIii.

1. MyJasTuMoOaJIbHE PO3NI3HABAHHSA eMOWii Ta HOro aKTyaJbHICTh

Po3mizHaBaHHS €MOIIii CTajl0 KIOYOBOIO CPEpOr0 B JIOAUHHO-KOMIT IOTEPHIN
B3a€EMOJIi, 3 3aCTOCYBaHHSMH B OXOpPOHI 370pOB’s, Oesmeri, MapKeTHHTY Ta
oOcyroByBaHHI KJIi€HTIB. TpaauiiitHi MeTOnH pO3Mi3HABAHHS €MOIlI OPIEHTYIOTHCS
Ha OIHOMOJATBbHI BxOomW, Taki sk Bupaszu obmmuus (FER)[4] aGo posmizHaBaHHS
emoriiii y mosnenHi (SER)[5]. Omnak MymbTUMOJANBHUN MIiAXiJ, IO TOETHYE
TEKCTOB1, Bi3yaJibHI Ta ayaiofaHi, 3HAYHO IMIJIBUIIYE€ TOYHICTh pPO3Mi3HABAHHS,
BUKOPHCTOBYIOUN KOMIUIEMEHTAPHICTh PI3HUX MOJATBLHOCTEH.

O6poOka MyIbTUMONAIBHUX JAHUX BHMAara€ BEJIIMKUX Ta PI3HOMAHITHHUX
Ha0OpiB JaHUX JUIsl OXOIUICHHS Baplaliii y BupaxeHHI emouid. OnmHum 3
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HalnomupeHimux HabopiB nanux € CMU-MOSEI, sikuii MicTUTHh MOHAJ 65 ToauH
AHOTOBAHOTO BIJICOKOHTEHTY, 1110 POOUTH MOTO 17icalIbHUM JJIsl HABYAHHS Ta Basigarlii
MYJABTUMOAATBHUX HEHPOHHUX MEPEXK.

2. ApXiTeKTypH HEeHPOHHMX Mepex NI MYJAbTHMOAAJILHOI0
pO3MiZHABAHHA eMOUil

[le  nmocmikeHHS  po3DIsiAa€  KUIbKAa — apXIiTeKTyp  Ajig  oOpoOKu
MYJABTUMOAATBHUX JAHUX:

* CNN s po3mizHaBaHHSI BUPa3iB 00JIMYYsi: 3TOPTKOBI HEHPOHHI MEpPEKi
(CNN) BUTATYIOTH NMPOCTOPOBI O3HAKU 3 300pakeHb OOMWMYYs il 1meHTUdIKaIii
eMOIIiil.

* LSTM nns o0poOku MOBJIEHHSI: JOBrOTpMBaJia KOPOTKOYAacHa MaMm’ STh
(LSTM) ananizye 4yacoBi 3aJIe)KHOCT1 B ay[loCUTHAIaX JJI pO3Mi3HABAaHHS €MOIlii Ha
OCHOB1 MOBJICHHS.

* Tpancdopmepu 1 aHaJi3y TeKCTy: TpaHchopMepH, Taki sk moxeni TS,
00pOOJISIOTH TEKCTOB1 BXOMIU JUIsl aHATI3Yy CEHTUMEHTY Ta €MOIIIIHOTO KOHTEKCTY.

* Moneai MyabTHMOJAJBLHOIO 3JMTTHA: TMOPIBHIOIOTHCS PI3HI CTpaTerii
3IUTTS, BKJIIOYAIOUM pPAaHHE 37UTTS (MOEIHAHHS O3HAK HAa BXON1) Ta MI3HE 3JIUTTA
(o0’eqHAaHHS TPOTHO31B OKPEMUX MOJEJNICH), M00 BHU3HAYUTH HaWeEKTUBHIIUN
MAX11 10 IHTerpaItii.

Ha pucynky 1 mpeicTaBieHO CXeMy 3alpONOHOBAHOI  apXiTEKTypH
MYJIBTUMOAAIBHOT MOJIETIL.
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Puc. 1. Cxema MynbTUMOAQIBLHOT MOJIETTI

3. IlonmepeaHsi 00poOKa TaHUX TAa HABYAHHS MoJeTi

[lomepenuss o00poOka 3abesmeuye CTaHAAPTHU3AIIIO BXITHUX JaHUX IS
onTUMaibHOI poOoTH Mozneni. Lle Bkitoyae:

* O0poOKky 300paxeHb OO0JHYYA: KAAPU BUTATYIOTBCA 3 BIJEO,
KOHBEPTYIOTHCS Y BIATIHKK CIpOTO, @ PUCH OOJMYYSI BU3HAYAIOTHCS 33 JTOTIOMOTOIO
OpenCV.

* Bugisiennsi o3Hak aynio: MOBHI CHTHAJIM 3HIDKYIOTBCS 7O CTaHIAPTHOI
YaCTOTH TUCKPETHU3AIIIT Ta IEPETBOPIOIOTHCS Y MEJI-CIIEKTPOTPaAMH.

* TokeHi3anio TeKCTy: peYEHHS TOKEHI3YIOThCS 3a JIOMOMOTOI0 MONEPEIHBO
HABYEHUX TOKEH13aTOPiB TS /i MOJErmeHHsl TEKCTOBOI Kilacu(ikallii eMOLIii.
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4. Pe3ynbraTu Ta 00rOBOPEHHA

Po3pobnena wmynbTUMONAbHA MOJEIL JOCAIVIAa 3HAYHOIO  IMOKpPAIllCHHS
MPOAYKTUBHOCTI MOPIBHSHO 3 OJAHOMOJAJBHUMH IMIJIXOAAMH, JI€ pe3yabTar OyB B
Mexax 21-24%. JleranpHull aHaji3 MoKas3as, 110 TOYHICTh PO3MI3HABAHHS B PeajbHUX
yMoBax focsma 51%, 1mo € 3HauHuM JocsarHeHHaM. Ha pucyHky 2 nmokaszaHo rpadik
TOYHOCTI HABYaHHS Ta TECTYBaHHS, IO JEMOHCTPYE MOCTYNOBE MOKpAIIEHHS
pe3yJIbTaTIB ITi/1 Yac HaBYAHHS.
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Puc. 2. I'padik TouHOCTI HABYaHHS MOJIENI

AHani3 noMuIoK mMozeni (puc. 3) CBIIUUTH, 110 CUCTEMa HalKpalie po3mi3Hae
no3uTuBHI emorii (98%), Tomni Sk HEUTpalbHI eMOIlli MalOTh HAWHIKYNN TOKA3HUK
TouHOCT1 (67%). lle mosicHIoeTbCS CyO0'€KTHUBHICTIO HEUTPAIBbHOTO CTaHy, IO
HiATBEPIKYETHCS pe3yabTaTaMU 1HIIUX JOCTKEeHbB Y I Tary3i.
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5. IlepcneKTHBHM Ta BUKJIUKH

OgHuM 13 KJIIOYOBHX HANPSMKIB TOJMANBIINX JOCIIDKEHb € ONTHMI3allis
aJTOPUTMIB, 110 JO3BOJIUTH MOKPAITUTH IIBUIAKICTE OOPOOKH BiICOITOTOKIB Y PEKUMI
peanmbHOro yacy. Kpim Ttoro, interpamis WebRTC m103BoaWTE 3HAa4HO 3HHU3UTH
3aTPUMKY IepeIaBaHHs JaHUX.

Hactymaum etanmom Oyne po3MIMpPEHHS HABYAJIBHOTO HAOOPY JAHUX MIISTXOM
BUKOPHMCTAHHS HOBUX JDKEPEN BIJICOKOHTEHTY, IO MICTITh PI3HOMAaHITHI €MOIlIHHI
BHpa3H B PCalIbHUX YMOBaX.
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BucHoBku

3anpornoHOBaHA ~ MYJIbTUMOJAAJIbHA  CHUCTEMa  pO3Mi3HABAHHS  €MOIlIN
JEMOHCTPY€E€ 3HAa4YHI IMepeBard HajJ OJHOMOJOBHMHM TIAXOAaMH, 3a0e3Meuyrouu
TOYHIIIE Ta HaAIMHINIE BHU3HAYCHHS TICUXOEMOLIMHOTO CTaHy KOPHUCTYBAyiB.
[Momanpun  gociimkeHHsT OyayTh CHOpPsIMOBAaHI Ha BJOCKOHAJEHHS aJITOPUTMIB,
PO3IIMPEHHA HAOOpPIB JTaHUX, ONTHUMI3allil0 POOOTH CUCTEMHU B YMOBAX PEabHOTO
qacy Ta NOKpPAIEHHS MYJIbTUMOJAILHOTO 3JTUTTS.

Jlireparypa:
1. Mayer, J. D., Roberts, R. D., & Barsade, S. G. (2008). Human abilities: Emotional
intelligence. Annual Review of Psychology, 59 (1), 507-536. https://doi.
org/10.1146/annurev.psych.59.103006.093646
2. Li, Z. (2017). Facial expression recognition using convolutional neural networks
[Video]. YouTube. Retrieved from https://www.youtube.com/watch?v=zXntbSIqgjds
3. Bui, H., & Tien, L. (2021). Facial expression recognition with CNN-LSTM.
Proceedings of the Conference, 549-560. https://doi.org/10.1007/978-981-15-7527-
3 52
4. Song, Z. (2021). Facial expression emotion recognition model integrating
philosophy and machine learning theory. Frontiers in Psychology, 12, 759485.
https://doi.org/10.3389/fpsyg.2021.759485
5. Trends, M. (2020, July 25). Speech emotion recognition (SER) through machine
learning. Analytics Insight. Retrieved from https://www.analyticsinsight.net/speech-
emotion-recognition-ser-through-machine-learning/

3abonouvkuii Onez Bacunvosuu, mazicmpaum, kageopa

Komn tomepHux cucmem ma mepedc, Haguanono-nayxosuii

IHcmumym ¢hi3uxo-mexHiuHux ma Komn romepuux Hayk, Yepriseyvruil
HayionanvHutl yHieepcumem imeni FOpis @edvkosuua, m. Yepnisyi

PO3POBKA MOBLIBHOI'O 3ACTOCYHKY JIJISI AHAJI3Y i
BI3YAJIIBALILL IAHUX PIBHS OCBITJIEHOCTI TA 3BYKY

InTepuer-anpeca myomikallii Ha CanTi:
http://www.konferenciaonline.org.ua/ua/article/id-2072/

Beryn. CydacHi TeXHONOTiT JO3BOJISAIOTH CTBOPIOBATH MOOUTBbHI 3aCTOCYHKH,
SKi CTIPONIYIOTh MOHITOPMHT TapaMeTpPiB HABKOJIHUIIHHOTO CEPEAOBHINA, TAKUX SIK
piBEHb OCBITJICHOCTI Ta 3BYKOBHMM THUCK. BiACYTHICTH yHIBEpCadbHUX IHCTPYMEHTIB
JUTSI TaKMX BUMIPIOBAHb CTUMYIIIOE PO3POOKY pIIIeHb, SKI MOXYTh IHTETPYBAaTHCS
B exocuctemy loT, 3abesmeuyroun edexTtuBHUN 30ip, aHami3 1 mepemady AaHUX.
OCHOBHOIO METOIO POOOTH CTal0 CTBOPEHHS MOOLILHOTO 3aCTOCYHKY, IO TIOETHYE
(YHKI10HAJIBHICTh, 3pYYHICTh BUKOPUCTAHHS Ta Cy4aCH1 TEXHOJIOT1i pO3POOKH.

AHaJi3 npodiaemMu. B iCHyloUMX pIlIEHHSX JJisI BUMIPIOBAHHS EKOJOTTYHUX
rapaMeTpiB YacTO CIIOCTEPIraloThCsl 0OMEXKEHHS, 30KpeMa:

* oOMesKeHa 1HTerpallis 3 IHIIUMH NpUCTposiMu Ta cucteMamiu [oT;

29


https://doi.org/10.1146/annurev.psych.59.103006.093646
https://doi.org/10.1146/annurev.psych.59.103006.093646
https://www.youtube.com/watch?v=zXntbSlqjds
https://doi.org/10.3389/fpsyg.2021.759485
http://www.konferenciaonline.org.ua/ua/article/id-2072/

* HU3bKa TOYHICTh a00 CTaOUIbHICTh MEpenayl JaHuX;

* CKJIAJIHICTb 1HTep(ercy A 3BUMailHUX KOPUCTYBaYiB;

* HEIOCTATHS MIATPUMKA 0OpPOOKH JaHUX Yy PI3HUX PopMarax.

3anponoHoOBaHUN MOOUIBHMII 3aCTOCYHOK HALUIEHWH Ha YCYHEHHS IHMX
npoOsieM dYepe3 BIPOBAXKEHHS THYYKOI apXITEKTypH, 3py4HOro I1HTepdeicy Ta
Cy4acHHMX aJITOPUTMIB TIepeaayl JaHUX.

3anponoHoBaHe TeXHIYHE pilICHHS.

OYHKIIOHAJIBHICTH 3aCTOCYHKY:

1. PeanizoBaHO BUMIPIOBAHHS PIBHS OCBITJIEHOCTI 3a JIOIOMOTOI0 CEHCopa
OCBITJICHOCTI.

2. J1nst BuMiptoBaHHs 3ByKoBOro tucky BukopuctaHo APl MediaRecorder, mio
3a0e3nevye BUCOKY TOUHICTh JTaHUX.

3. [ani Bi3yani3yloThCsl B peajibHOMY Yacl y BUIVISAI TpadikiB i3 MOKIMBICTIO
aHaJi3y MIHIMaJbHUX, MAKCUMAJIbHUX 1 CEpeAHIX 3HAYCHb.

4. KopuctyBaui MOXyTh 30epiratu oTpuMani pe3ynbratd y dopmari CSV s
O AJIBIITOT 0OPOOKH.

[arepdetiic:

1. [aTyiTuBHO 3po3yMinuii rpadiunuii iHTepdeiic, CTBOpEeHUH y BIAMOBIIHOCTI
no npunnunis Ul/UX-au3aiiny.

2. [lepenbavueno (QyHKIIT 3MIHM PEXHUMIB pOOOTH, TMay3W Ta BIAHOBIEHHS
BUMIPIOBaHb, 1110 3a0€3Meuy€e THYYKICTh BUKOPUCTAHHS.

[lepenava nanux:

1. JIns mepenadi 1aHUX Ha cepBep BUKOpHUCcTaHO 0i0mioreky WorkManager, sika
JI03BOJISA€ MIPAIlOBaTH Y POHOBOMY PEXHMI Ta B peaibHOMY 4aci.

2. [lepenbadyeHo cTabuTbHY CHHXpPOHI3aIil0 3 0a30l0 JaHUX CEpBEpY, IO
rapaHTye HaJIHHICTh 30epeKeHHs pe3ybTaTiB.

Texnomnoriyna 6a3a:

1. 3actocyHOK po3po0iieHO Ha MOBI Java 3 BHUKOPUCTaHHSM CEpEIOBHIIA
Android Studio.

2. 3aBmsiku Bukopuctanuro WorkManager Ta crangaptHux ceHcopiB Android
3a0e3nedeHo e(heKTUBHICTh poO0TH 6€3 MoTpedu B J0JaTKOBOMY O0JIa HAHHI.

Oco6mBOCTI peaizalii:

1. BukopucTaHo MOIYABHUN MIAX1A 71 KPaIoi MacIITabOBaHOCTI CUCTEMU.

2. [nTerpoBaHo anTOpUTMH MEPEBIPKH TOYHOCT1 BUMIPIOBAHb 1 MepeIadi TaHuXx.

3. 3abe3mnedyeHo 30epexxeHHs iHPpopMaIllii B TOKaIbHIN 06a31 JaHUX, IO TI03BOJISIE
npaioBatu 6e3 10CTymy 10 [HTepHeTy.

Pesynbratn TecTyBaHHS:

1. IlepeBipero cTabinbHICTH POOOTH BHMIPIOBaHb pPIBHS OCBITIICHOCTI Ta
3BYKOBOTO THCKY B PI3HHX yMOBaXx.

2. TecTyBaHHA TIATBEPAUIO KOPEKTHICTh Tepenadi JaHUX Y peXuMax
peanbHOro yacy Ta GOHOBOI poOOTH.

3. [IpoBeneno orminky iHTepdeiicy KopucTyBauaMu, MO TIOKa3ania BHUCOKY
3pYYHICTh B3a€EMO/I11 3 IPOTPAMOIO.

4. 3acTOCyHOK BIANOBIZAa€ CcydyacHMM Bumoram o loT-momarkiB, 110
MIATBEPHKEHO 1] Yac TECTIB Ha CHHXPOHI3aIIiIo 13 CepBEpHOIO 03010 TaHUX.
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BucnoBku. Po3pobOneHuit  MOOUTBHMI ~ 3aCTOCYHOK €  €()EKTUBHHUM
IHCTPYMEHTOM [Jii BHUMIpPIOBaHHS PIBHA OCBITJIEHOCTI Ta 3BYKOBOTO THCKY. BiH
3abe3reuye:

* BUCOKY TOYHICTh BUMIPIOBaHb Ta Nepeayl JaHUX;

* 3pY4HICTh BUKOPUCTAHHS 3aBASKU IHTYITUBHOMY 1HTEpQENCy;

* cTaOUIBbHY pOOOTY B pealibHOMY Yaci Ta B aBTOHOMHOMY PEXHUMI;

* MOXJIMBICTB 30epiraru nani y ¢popmari CSV, M0 po3muproe MOXKIUBOCTI IS
aHalizy.

[Tonmanpuri nepcrneKTUBM:

1. [arerpariis 3actocyHky 3 iHmuUMH loT-mpuctposimu.

2. Po3mupenHst (yHKI[IOHATY, BKJIIOYAIOUYM MIATPUMKY IHIIUX EKOJOTTYHHUX
napameTpiB.

3. CtBopeHHs BeO-Bepcii Ajig poOOTH 3 JaHUMU Ha PI3HUX IIaTGopMax.

Po3poOka BiAKpHBa€E HOBI MOXJIMBOCTI JJii MOHITOPUHTY HaBKOJUIIHBOTO
cepeloBHUIIa Ta MOXKe OyTH BHUKOPUCTaHA SK HABYAJIbHUU MPOEKT, IHCTPYMEHT MJIs
JOCIIJKeHb YK yacTuHa exocuctemu [oT.

Jlesuenxko Muxaiino Audpiniosuu, mazicmp, Hayionanonuu
aepoxocmiuHull yHigepcumem im. M. €. JKykoecvkoeo
«Xapkiscokui asiayiunuil incmumymy, M. Xapkis, Ykpaina

ORCID: 0009-0000-1086-3588

Benuuko Cogpia /Imumpisena, macicmp, Hayionanonuti
aepoxocmiuHull yHigepcumem im. M. €. JKykoecbkoeco
«Xapxiecokuil asiayiunuu incmumymy, m. Xapkie, Ykpaina

Cyxomnin JIroomuna Bonooumupiena,

KAHOUOAm eKOHOMIYHUX HayK, ooyenm, Hayionanvrui
aepokocmiunuti yHieepcumem im. M. €. JKykoecvrkoco
«Xapxiecokuii asiayiunuu incmumymy, m. Xapkie, Ykpaina

CTBOPEHHS CYYACHOI KAPTOI'PA®IYHOI OCHOBHU JJ151
IINIAHYBAJIBHUX TA 3EMJIEOIIIHOYHHUX POBIT
Y IPOI'PAMHOMY KOMIUIEKCI ARCGIS

InTepuer-anpeca myomikaiii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-2082/

Jnst  eeKTUBHOTO TPOEKTYBaHHS, MPOIECIB OIIHKM YA TMPOCTOPOBOTO
TJIaHYBAaHHS BOKJIMBUM € HASBHICTh CydacHOi KapTorpadiuyHoi ocHoBu. Lle mo3Bossie
MaTH HE JIUIIE 3arajbHy iH(pOpMaIlil0 PO MPOCTOPOBUIN 00’€KT, aje i aHami3yBaTu
MOTOYHUM CTaH, MJIAHYBAaTH MEPCIEKTUBHUMN PO3BUTOK, (hOopMyBaTH 1HHPACTPYKTYPY,
3MIICHIOBATH 30HIHT Ta BUPIITYBaTH O€3MEKOB1 MUTaHHS.

Ha pucynky 1 3mozensoBaHo HaOlp iHGopMaliiHUX IIapiB AJjisl MOTPeO
OL[IHKH.
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Puc. 1. CTpyKTypHO-JIOT14Ha MOJIENIb CY4aCHOI KapTorpa@piyHOi OCHOBU

[Iporiec ocydacHeHHs KapTorpadiuHoi OCHOBH Tiepenadadae CTBOPEHHS
nudpoBUX TeMaTHUYHMX ImapiB Ha ©6a31 GIS mnpoaykTiB 13 3acTocyBaHHSIM
CTaHIApPTHOTO YW PpO3MIMPEHOr0 3a TWIiATpymaMu HaO0Opy TEMAaTHYHHUX IIapiB
BIMOBIAHO /0 MOTpeO KOpHUCTyBaya. Y SKOCTI JOCIHIIKYBAaHOTO 0OO0’€KTYy OOpaHO
cenmuie AHTOHIHM XMENBHHIIBKOI 00JIacTi J1eé 3a JOMOMOTOK IPOTPamMHOIO
komruiekcy ArcGIS [1] chopmoBano TemaruyHi mapu (puc. 2), 3riIHO CTPYKTYpHO-
JIOT1YHOT MOJIeJi HaBEJIEHO1 Ha PUCYHKY 1.
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Puc. 2. TematnuHi mapu cenuia AHTOHIHM po3po0JieHi B mporpami

ArcGIS nns nnanyBaHHS Ta OL[IHKH 3€MeIlb
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Jist naHoro 00’ekty Oya0 CTBOpPEHO 15 OCHOBHMX TE€MaTHMYHMX IIApiB, SKI
BKJIIOUaroTh B cede 110 miarumis.

Bizyanizamis niHiiHEX 00’ekTiB, Takux sk JIEII, popoxHe mOKpUTTS,
ra3onpoBil, BOAONPOBIA MOXE CKIAAaTHCS 13 TPhOX CTAHAAPTHUX TEMATHUYHHUX
mapiB, HAMPUKIAA JJIsl Iapy JIHIN eJeKTpoMepex 1€ Oe3MoCepeIHbO JIHIT MEpPeK;
mapy TOYKOBUX 00’ €KTIB (TFeHepyrodl 00’€KTH €Hepro3ade3NeuyeHHs, 3HIKYIOUH
MiJCTaHIll, TpaHcOPMATOPHI MIACTaHIII) Ta IIapy CaHITapHO-OXOPOHHUX
oOMeXeHb, BU3HAYEHUX 3TIHO 3aKOHOAABUYMX HOpM. Po3mivpeHi TeMaTH4H1 IIapw,
AK MPaBUIIO, IETANI3YIOTh 3a JOJATKOBUMH MapaMeTpamMu TaKUMH SIK PIBEHb HANPYTU
(enexTponoctauanHs Hamnpyroro 35-110 (150) kB, mepexi nanpyroro 6-10 kB,
posnonuibHl Mepexi 0,4 kB); 3a TumoMm mpokiagaHHsA Tpac; 3a TEXHIYHHUMU
napamMeTpaMu mMarepiajiB 3 SKUX BOHU BUTOTOBJIEHI, TOIIIO.

Ha pucynky 3 nmnoka3aHo nmnpukiag poOOTHM 3 JaHUMHU  IIapy 3
€JIEKTPONOCTAaUYaHHs, [0 BKJIOYA€ JIiHII eJeKTporepeaady BHUCOKOI Ta HH3BKO1
Hampyrv, a TaKoX pO3TallyBaHHS TpaHC(OpMATOpiB Ta CTOBIIB C(HOPMOBAHOIO
Ha OCHOBI1 MarepialiB rpomasu [2].
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Puc. 3. Bizyanizais niniitaux 06’ extiB: JIEII, nopoxHe MOKPUTTS, Ta30MPOBI,
BOJIOTIPOBIJT 3 BIAMOBITHUMH OOMEKCHHIMH CeIUIa AHTOHIHU

OTxe, 3acTOCyBaHHA Cy4dacHUX IHCTpyMmeHTIB mporpamu ArcGIS nae
MOXKJIMBICTh IIBHJIKO OHOBIIFOBAaTH Ta JOTOBHIOBAaTH KapTorpadidyHy OCHOBY, IO
JI03BOJIIE OTPUMATH aKTyalbHI JdaHi i Oyap SKUX TOTped Ta KOPUCTYBadiB.
CdopmoBani TeMaTHuYHiI IMapu JO3BOJISIIOTH JETAJbHO BUBYHTH TEPUTOPIIO,
MpPOaHAN3yBaTH CTaH IH)KCHEPHUX MEpPEeX, BCTAHOBUTH KPHUTHYHI TOYKHU IS
MOJIAJTBIIIOTO PO3BUTKY TPOMAJIH.

BpaxoByroui BUMOTH 3aKOHOJABCTBa 1 3ampoBajpkeHHs 3 cigHs 2025 poxy
KOMIUIEKCHMX TUJIaHIB TPOMaJ, a 0COONMMBO Ha mepio iX po3poOKH, Ie MOKPaIIuTh
30ip JaHWX, MABUINUTH SKICTh YMPABIiHHA TEPUTOPISIMH Ta CTBOPUTH YMOBH IS
€(hEeKTHBHOTO €KOHOMIYHOTO 3pOCTaHHs rpomMaan [3].
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Tomy ¢gopmyBaHHS cyyacHOi KapTorpadiyHoi ocHOBH 3a nonomoror ArcGIS
€ KIIoUOBUM (akTopoM €(GEeKTUBHUX IUIaHYBAJIbHUX Ta 3€MJICOIIHOYHHUX POOIT.
Ile momomoke Tpomanl BOPOBAJKYBaTHU Cy4yacHl IH(PACTPYKTYpHI HPOEKTH Ta
3a0e3nedyBaTy CTaJIMi PO3BUTOK.

Jliteparypa:
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HABYAJBHUI TPEHAXKEP JJI51 OITEPAIIIN 3
HEAETEPMIHOBAHUMU CKIHHEHHUMU ABTOMATAMMUA

[aTepHeT-ampeca myomikallii Ha CanTi:
http://www.konferenciaonline.org.ua/ua/article/id-2090/

VY cydacHHX yMOBax PO3BUTKY KOMIT IOTEPHHX TEXHOJOTIA nefani OuTbmiol
aKTyaJIbHOCTI HaOyBarOTh MUTAHHS aBTOMATH3AIlll IPOIIECIB HABYAHHS TCOPETUUHUM
TUCITUIUTIHAM, 30Kpema Teopii aBTomariB. HemerepmiHOBaHI CKiHUEHHI aBTOMATH
(HCA) € BaxumBHM KJTacoM Mojeliell y Teopii ¢popmansHux MoB i aBTomariB [1-3],
10 3HAXO/ATh 3aCTOCYBaHHS B PO3Ii3HABaHHI MOB, KOMITUIAIT Tiporpam [2], aHami3i
CKJIaJIHUX CUCTEM TOUIO.

3amaua CTBOpPEHHs HaBYaJbHOTO TpeHaxkepa juis omepaiiii 3 HCA naOysae
0cOONMMBOI aKTyallbHOCTI 3 ONIAAy Ha noTpeldy 3a0e3nedeHHs SKICHOTO Ta
IHTEpaKTUBHOTO TIPOIIECY HAaBUaHHA. Takuil TpeHa)Xep 03BOJSIE IHTEPAKTUBHO
MpaIfoBaTH 3 aBTOMATaMM, PO3B'SI3yBaTH 3a/1adi Ta OTPUMYBATH HEOOXiTHI HABUYKU
JUTSL PO3YMIHHSI Ta TIPOEKTYBAHHS CUCTEM, 110 BUKOPUCTOBYIOTH aBTOMATH.

Ils poGora mpHCBIYEHA CTBOPEHHIO HABYAIBHOTO TPEHAXKEpA JUIsl OIeparlii
13 HeJAETepMIHOBAaHUMM CKIiHYeHHMMH aBromaramu. OCHOBHa MeTa poOoTH —
3a0€3MeYUTH JOCHIIHUKIB 1HCTPYMEHTOM, SKWUW JO3BOJIUTH DIHOIIE 3pO3yMITH
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NPUHIUON poOOTH HenerepMmiHOoBaHMX CcKiHYeHHHX aBtoMariB (HCA), a Takox
HABYUTHCS BHUKOHYBAaTH OCHOBHI oOmepaiii 3 HHUMH, TakKi SK KOHKaTeHallis,
aJbTepHATHBA Ta ITE€palis.

VY poboTi po3pobieHo nmporpamMHe 3a0e3MeUueHHs, sike 3a0e3meuye:

* 3pyuHe cepenoBule s mooynoBu Ta Bizyanizamii HCA;

* BUKOHaHHS OCHOBHUX ornepaitiil i3 HCA;

* MOXJIMBICTh 1HTEPAKTUBHOTO HAaBYaHHS IUISXOM IOKPOKOBOTO TMOSICHEHHS
BUKOHaHUX onepailiil i3 HCA.

[Ipu cTBOpEHHI TPOEKTY BUKOPUCTOBYBAIUCH TaKl TEXHOJIOT'11:

 Graphviz — HaOip iHCTpYMEHTIB Jis1 Bizyaui3allii rpadis, IKUil BAKOPUCTOBYE
MoBy omnucy rpadpis DOT. Bin no3Bosisie cTBOproBaTH, 00OpoOJIATH Ta Bi3yalli3yBaTh
OpIEHTOBAaHI W HeopieHTOBaHI Trpadu y BuUIIANI 300paxkeHb ab0 IHTEPAKTUBHUX
CXEM;

* nlohmann/json — o6iomiorexka mnst podotu 3 JSON y C++. Bona nHamae
3pyuHuid 1HTepdelc s TapcuHry, cepiaiizamii Ta MaHimymaoBaHHs JSON-
00'exkTamMu;

* Visual C++ (VC++) — cepenosuiiie po3podku C++ Big Microsoft, o Hamae
PO3IIMPEH]I MOXJIMBOCTI KEpyBaHHS IaM SITTIO, 30KpeMa aBTOMAaTHYHE KEepyBaHHS
pecypcamMu 4Yepe3 CMapT-BKa3IBHUKM Ta ONTUMI30BaHUM BIUIarojKyBad IUis
BUSIBJICHHSI BUTOKIB am’ SITI.

5! HasuaneHuii TpeHaxep 4nA onepauiil 3 HEZETEPMIHOBAHUIMK CKIHYEHHWMK AETOMATaMK — *

AgTomar M1 AgTomat M2

M1 = (Q1, £1, 81, g1, F1) M2 = (Q2, £2, 52, q2, F2)

KinskicTe cTanis: |4 : gl: |s0 w KinekicTe cTanie: |3 = g2: |s0 ~

F1:fabe ] F1: [s0.52 52 [abe ] F2: [s2

&1 &1

State | Finalty | a b € State | Finality | a b €

51,82 s O |ss S6

51 O 52 52 S5 O S6 55

52 52 53 S6 S6

53 O 51

3reHepyeam marpamy Jrexepysami garpamy
nepexogis M1 @ E nepexomgis M2 B E‘

Onepauii
[ ltepauia M1* [ ITepauia M1+ M1 koHkaTeHauia M2 [ M1 ansTepraTuea M2 TrrermEeT TemmieET

onepauii

O ItepauiaM2* [] Itepauia M2+  [] M2 koHkaTeHauia M1

Puc. 1 — Beegenuns asromaris M1 1 M2.
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85! M1 koHkaTerauia M2 — x
M=(Q,Z5,q0,F)

Q: |[S0.51.52. 53, 54, S5, S6 qO S0

¥ |abc F: |56

[
State Finality a b [ "~

O si.s2.[sise

s1 O [s2  [s2

s2 O [ss [szss.

s3 O st

s4 O [ss [s6

s5 O s6  s5 .
[ Semp—

Puc. 2 — Konkarenarisg asromaris M1 1 M2.

OTpuMaHuii HaBYAIBHHI TPEHAXKEP 3HAWE MIMPOKE MPAKTHYHE 3aCTOCYBAHHS
B OCBITHBOMY IIpOIleCi, 30KpeMa B Kypcax, IOB’SI3aHUX 13 TEOPIEI0 aBTOMATIB,
GopMarbHUMH MOBaMHU Ta KOMIT IOTEpHUMHU Haykamu. BiH HamacTh MOXKIUBICTH HE
JUIIEe O3HAWOMHUTHCS 3 OCHOBHMMH TPUHIMIIAMH POOOTH 3 HEIETEPMiHOBAHHMH
CKIHYCHHUMH aBTOMAaTaMH, a ¥ 3aCTOCOBYBATH Ili 3HAHHS Ha IMPAKTHII, BUKOHYIOUH
pI3HOMaHITHI omeparlii. 3aBIsSKd IHTEPAKTUBHOMY IiAXOAY JO HaBYaHHS, MOXKHA
e(eKTUBHIIIE 3aCBOIOBATH TEOPETUYHUN MaTepian, Kpaiie pO3yMiTH allfOPUTMH
00poOKH aBTOMATIB Ta PO3BUBATH HABUYKH AaHATITUYHOTO MHCJICHHS, HEOOXITHI ISt
MOJIAJIBIIIOT POOOTH B Tajay3i MpOrpaMyBaHHS Ta TEOPETUYHOT iHPOPMATHUKHU.
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2. Compontok, T. M., Conponmwok, A. 0., JIpo6ot, A. B. ®a3u nmoOy10Bu MOBHOTO
nporecopa mis tuiarhopmu .NET. BykoBuHCEKMH MatemarndHud >xkypHani, 2023,
T. 11, No 2, C. 71-84. [Enexrponnuu pecypc]. Pexxum mocrtymy: https://doi.org/
10.31861/bmj2023.02.07]
3. Lawson M. V. Finite Automata. — Edinburgh: Heriot-Watt University, 2009.
250 p.

36



Iloosopurwk Onvea Onexcanopisna, suxiaay

YUK080i Komicii 0ino8o0cmea ma inghopmayitinoi disibHoCmi
Bonooumupcvkozco nedacociunozo ghaxoeozo xkonedicy
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BEB-CAWT SIK IHCTPYMEHT NONYJISIPU3AIIIL COEINIAJBHOCTI
029 «IHOOPMAIINHHA, BIBJIIOTEYHA TA APXIBHA CITPABA»:
CYYACHI TEHJEHIII TA NIEPCIEKTUBU

[nTepHeT-anpeca myomikalli Ha CauTi:
http://www.konferenciaonline.org.ua/ua/article/id-2094/

[TocTtanoBka mpoOnemu. B ymoBax CTpPIMKOTO pO3BHUTKY iH(OpMAIIHHOTO
CYCIIUJICTBA Ta 3POCTAHHS KOHKYPEHIli Ha PHUHKY OCBITHIX TMOCIYI, OCOOIUBO1
aKTyaJIbHOCTI HaOyBae e(ekTHBHA pekiaMa Ta TMOMYJISpu3allis CreriaaIbHOCTeH,
noB'si3aHuX 3 1HPopMaliiHUMKU TexHonoriaMmu. CrnemianbHicTh 029 "IHdopmariiina,
010;i0TeUHa Ta apxiBHa crpaBa" MmoeaHye B co01 KiacuuHi Tpaauilii 6i6ai0TeuHol
Ta apXiBHOI CHpaBHM 3 HOBITHIMH 1H(POPMAIIMHUMHU TEXHOJOTIIMU, IO POOUTH
il HaA3BUYAaWHO TMEpPCIEKTHUBHOI B CcydacHoMy cBiTi. OpHak, [Js 3alydeHHS
a0iTypieHTIB Ta (OpPMYBAHHS IMO3UTUBHOTO IMIJKY CIEHIiaJIbHOCTI, BaXIHUBO
aKTUBHO BHUKOPHCTOBYBATH Cy4yacHi iH(oOpMaIiiHi TeXHOJOoril s ii pexiamMu Ta
oMY pU3aIlii.

AHani3z npocnimkeHb. IlutanHs BUKOpUCTaHHS 1H(GOPMAIIHHUX TEXHOJOTIH
B OCBITI JOCIDKYBaJIM TakKi BITYM3HSHI Ta 3apyOikKHI HaykoBIi, sk B. Bbukos,
H. bonmupera, A. TI'ypxiii, H. Mop3e, E. Ilatapakia ta iH. IlpobGnemu pexiamu
Ta TOMYJISIpHU3allii OCBITHIX IMOCIYT 3a JOMOMOro iHGOpPMAIlIHHUX TEXHOIOTIH
po3mIsAmanucs B Tparsgx Takux aBTopiB, Sk B B. ®iminoBuu, S. Hinbcen.
Hes3Bakaroun Ha 3Ha4YHy KUIBKICTh JOCHIIKCHb, IPHUCBIUYCHUX BHKOPHUCTAHHIO
iHbOpMAIITHIX TEXHOJOTIM B OCBITI, NUTaHHSA peKJIaMU Ta TMOMyIApU3aIii
cnemianbHOCTI 029 "lHDOpMariitna, 6i0mioTeuHa Ta apXiBHa crpaBa' 3aUIIAETHCS
HEJ0CTaTHHO BUBYCHUM.

Meta nocHiKEHHS — TpoaHai3yBaTH Cy4yacHI TEHJICHII Ta MEpPCHEKTHUBH
BUKOPHUCTaHHS 1HOOpPMAIIHMX TEXHOJOTIM B pekiaami Ta MOMyIspu3arii
cnemianbHOCTI 029 "lHDOpMariiina, 6i16mioTeuHa Ta apXiBHA cripaBa'.

VY cydacHomy iH(OpMAIIHHOMY CYCITUIBCTBI BEO-CAWT HABYAIBHOTO 3aKJIaIy
€ BAXIWBUM IHCTPYMEHTOM KOMYHIKallii Ta peKJIaMH OCBITHIX mocuyr. Jlms
eextuBHOrO TpocyBaHHsA cnemianbHOCTI 029 "IHdopmariiina, O6i6mioTeuHa Ta
apxiBHa cmpaBa" BeO-caliT Mae MICTHTH JeTalbHY 1HGOpPMAIIIO MPO CHEIIaIbHICTB,
HAaBYAJIbHI TIIJIaHW, TICPCIICKTHBH TPAICBIANITYBAaHHS BUIYCKHUKIB, a TaKOX
B1ZIOMOCTI IIPO HAYKOBY Ta MPAKTUYHY AISIBHICTH Kadeapu. BaxxauBum eneMeHTOM
€ BI3yasbHe OQopMIeHHs cailTy, BukopuctaHHsi ¢dotorpadiif, BimeomMarepiaiis,
IHTEPAKTUBHUX €JIEMEHTIB.
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3riHO 3 YMHHUM 3aKOHOAABCTBOM YKpaiHH, a came 3akoHoM Ykpainu «IIpo
aBTOPChKE MpaBO 1 CYMDKHI IpaBa», BeO-CAlT BH3HAYAETHCA SK CTPYKTypOBaHa
CYKYMHICTb JaHUX, eJNeKTpoHHOi (uudpoBoi) iHopmamii Ta IHIKUX OO'€KTIB
aBTOpchkoro mpasa 1 (a00) CyMDKHUX T1IpaB, NOB'I3aHMX MDK co0OK00 Ta
IIGHTU(IKOBAaHUX Yy MeEXax ajapecu BeO-caliTy Ta (abo) OOJIIKOBOro 3amucy ioro
BlacHUKa. JlocTynm 10 3a3HaueHHX OO'€KTIB 31MCHIOETHCS 32 JOMOMOTOI0 MEpexi
[aTepHeT yepes aapecy, 0 MOKe BKIKOYATH JOMEHHE 1M'sl, 3allMCU MPO KaTraJioru abo
BUKJIMKH, & TAKOK YHCIIOBY ajipecy 3a [HTepHeT-poTokosom [7].

VY HaykoBiil JiTeparypi 3ycTpidaroThbesl pi3Hi AediHilii moHATTs "BeO-cailT".
3okpema, nociaigHuk B. diniHOBUMY BU3HAauae BeO-calT gk iHGOpMaIIiHUI pecypc,
IO CKJIAJAEThCS 13 B3AEMOIMNOB'SI3aHUX TINEPTEKCTOBUX JIOKYMEHTIB, BIIOMHUX SIK
BeO-cTopinku. Lleit pecypc po3miniyeTbcsi Ha BeO-cepBepi Ta 1IEHTHQPIKYEThCS 3a
JIOTIOMOTOI0 YHIKaJIbHOI afipecu [6, c. 17].

Be06-caiit Bonogumupcekoro menaroriyHoro (paxoBOoro KOJEIKY IMEH1
Araranrena KpuMcbKkoro mae i€papxiuHy CTPYKTYpY, IIO CKIAJAEThCS 3 TOJIOBHOI
CTOPIHKM Ta BKJIAJICHUX CTOPIHOK (PO3/LIiB) PI3HOTO PIBHS.

Python
# Make a list of the key elements from the text

key elements = ["rooBHOT cTOpiHKHU", "CTOPIHKYM YU PO3IiTY MEPIIOTO piBHSA",
"CTOPIHKM JIPYroro Ta HaCTyMHUX PIBHIB"]

# Count the number of elements in the list
num_elements = len(key_elements)

# Combine the elements into a single string if there are multiple elements
if num_elements > 1:
# Join the elements with commas and the word "ta" before the last element

result_string =", ".join(key_elements[:-1]) + " ta " + key elements[-1]
# Otherwise, return the single element
else:

result_string = key_elements[0]

# Display the string

print(result_string)

Pesynbrar BBIIONHEHWS KOJA TOJIOBHOI CTOPIHKH, CTOPIHKA YH PO3AUTY
MIEPIIIOTO PIBHS Ta CTOPIHKH JIPYTOro Ta HACTYITHUX PIBHIB

[onoBHa cTOpiHKAa € OCHOBHUM BY3JIOM, IO HAJa€ JJOCTYN JO PO3ALUIIB
MEepUIOro PiBHS, AKI, B CBOIO YEPry, MICTATh MOCHUJIAHHA HA CTOPIHKU JIPYyroro ta
HacTynHUX piBHIB. Taka cTpykTypa 3a0e3rnedye JOriyHy opraHizamito iHdopmaiii ta
MOJIETHIY€E HABIrallll0 KOPUCTYBaviB CATOM.
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S. HinbceH Haronomlye Ha Ba)KJIMBOCTI OpIEHTAlli Ha KOPHUCTyBadya MpHU
po3po011i  BeO-cailTiB. 3pydHICTh, MPOCTOTAa Yy BUKOPUCTAHHI Ta BIAMOBIAHICTH
norpedaM ULUIbOBOI AyAMTOPIl € KIYOBHUMH (paKTOpaMU YCHINIHOCTI BeO-CalTy
[5, c. 12].

OCHOBHMMHM 3aBHaHHAMH BeO-caiiTy BomomuMupchKoro memgaroriyHoro
KOJIEJIKY €:

- peKJiama CreliaibHOCTEH, CepBICy, 111eH;

- MPOJaX cepricy, iHpopMmarlii, i1eH;

- Oe3oruiatHe HaJaHHS 1H(OPMAILIIT YU TOCIYT;

- MiITPUMKA KJI€EHTIB Ta iH. [5].

BeO-caliTu  memarorivHoro  KoJIeKy BUKOHYE  PI3HOMaHITHI — (yHKIIII,
cIpsIMOBaH1 Ha 3a0e3nedyeHHs 1H(opMaliiHUX MOTped PIZHUX TPYyN KOPUCTYBadiB.
J10 OCHOBHUX (PYHKI[IM HaJeXaTb:

- iH(dopMaTUBHA: HAJAHHSI BUIKPUTOrO JOCTyny 10 iHQopMmauii mpo
HaBUAJIBHHNA 3aKJIaJ], HOTO JISUTBHICTH, CIIEiaJbHOCTI, YMOBHU BCTYITY TOIIIO;

- iHTerpaliifHa: 00'eHaHHS PI3HUX MIAPO3IUTIB KOJEIKY Ta 3abe3nedeHHs
BHYTPIIIHbOI KOMYHIKaIIii;

- KOMYHIKaIliiiHa: BCTAHOBJICHHS Ta MiJTPUMKA 3B'SI3KIB 3 30BHINIHIM CBITOM,
BKJIFOYAIO4M a0ITypi€HTIB, CTYAEHTIB, 0aTbKiB, MAPTHEPIB TOIIIO;

- KOOpIWHYIOYA: OpraHizaimis Ta TPEACTABICHHS KOHTCHTY [UISl PI3HHX
IIJTHOBUX ayIUTOPIH;

- Kynbrypodopmyroda: hopMyBaHHs 1HGOPMAIIHHOI KYIbTYpU KOPUCTYBAdiB,
CIPUSIHHS PO3BUTKY LIM(PPOBOI IPaMOTHOCTI;

- npodeciiiHo-opieHTyI04a: HafgaHHs 1H(opMalii po npodeciiHy IisUTbHICTD,
Kap'epHi MOKIUBOCTI, MPodibHI pecypcu Toio [6].

i ¢yskmii TicHO mTOB'A3aHI MDK CO0OK0 Ta CHPHUSAIOTH €(PEKTUBHOMY
(GYHKITIOHYBaHHIO BeO-CaliTy SIK BaKJIMBOTO IHCTPYMEHTY KOMYHIKaIlii Ta IPOCYBaHHS
OCBITHIX IMOCIIYT TIEAArOri9HOrO KOJICIKY.

VY cyuacHux yMoBax BeO-CaliTM 3aKiiaJiB OCBITH BIJIrPalOTh BAXKIMBY Ta
3pOCTaO4y poJIb Yy 3a0€3MEeUeHHI CBO€YACHOTO 1HGOPMYBAHHS, OIEPATHUBHOTO
Ta €(QEKTUBHOTO 3aJI0BOJICHHS TMOTPeO CTYACHTIB, abITypi€eHTIB, iXHIX OAaTbKIB,
aaMiHICTpaIii Ta TEeAaroriyHoro KOJIGKTHBY. 3a  JOMOMOIOK  BeO-caiTiB
MOXXJIUBO PO3IMIMPUTH Ta YPI3HOMAHITHUTH CIEKTP HABYAJIHbHO-METOAMYHOTO i
iHbOpMAIIIITHOTO CcepBicy, a TakoX 3pOOUTH 1HGOPMAIIMHO-OCBITHE CEPEOBUIIE
3aKJIa/1y OCBITH BIIKPUTUM JIsl KOXKHOTO KOPHUCTYBaua.

EdextuBHa pexmama cnemianeHocTi 029 "lHdopmariiina, 6i6iioreyHa Ta
apxiBHa cmpaBa" Ha BeO-CalTi KOJNEIKY JOCSATAETHCS IUIAXOM PO3MIIICHHS
aKTyaJlbHOI Ta I1ikaBoi iH(opMarlii mpo chemianbHICTh, il TepeBaru, MEPCIeKTHBU
MpareBIaMTyBaHHS, @ TAKO)K BUKOPUCTAHHS Cy4YaCHUX MYJIBTUMEIINHIUX TEXHOJIOTIN
Ta IHTEPAKTUBHUX CJIEMEHTIB IS 3aTy4eHHS a0ITypi€HTIB.

Otxe, BeO-caliT € He TUIbKM 1H(OpPMALIMHUM pecypcoM, ajie W MOTYKHUM
THCTPYMEHTOM MAapKETHHTY, 110 COpUSIE MOMYISPU3allii CeI1aJbHOCTI Ta 3aJIy4YCHHIO
TaJIAHOBUTHUX CTYACHTIB.
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CUCTEMA TEXTATTRIBUTOR SIK IHCTPYMEHT
ITAPAMETPU3ALII TEKCTIB

[aTepHeT-anpeca myomikalii Ha CanTi:
http://www.konferenciaonline.org.ua/ua/article/id-2104/

CydacHICTh 3MYIIIY€ HAC YCBIIOMUTH BaXKJIUBICTh KYJABTYPH POOOTH 3 TEKCTOM,
0COOJIMBO B acmleKTi (iIbTpallii, OmparfoBaHHs Ta 3aCBOEHHS 3aKJIaJeHOI B HHOMY
iHpopMaIIii, siKka 1HOI1 € pe3yJabTaTOM BTOPHHHOI a00 TpeTHHHOI iHTepmperarii. [e
TaKOXX CIOHYKa€ 10 OCMHUCIICHHS THX MEXaHi3MiB, SIKi HE JIMIIE XapaKTepPU3YIOTh
TBOpYE CTaBICHHS JO MOBJCHHEBOTO TBOPY, a W MOXYTh CIYI'yBaTd MiJIsM
HABMUCHOTO BHUKPHBICHHS (AKTOJIOTIYHUX J@HWX, ICTOPUYHOI mam’sATi Ta
pYWHYBaHHS [IHHICHUX OPIEHTUPIB OCOOMCTOCTI.

[Tapamerpu3zaniss — 1e Opouec BUSBICHHS pe(EepeHTHOro Miana3zoHy METPUK
00MeXeHOT KITBKOCTI mapaMeTpiB I Kiacudikaiii TEeKCTIiB TIEBHOTO THITY, KaHPY
ab0 CKJIaJJHOCTI.

AwmepukaHcbkui miHreict Jlyrmac baiiGep cTBepmkye, M0 JIHTBICTUYHI
rnapaMeTpd MaroTh IEBHUM pPO3MOAUT Y TEKCTaX pI3HUX TUIMIB. Pi3HOpiIBHEB1 3a
CKJIQJIHICTIO TEKCTU Ta PI3HUMHU MNPEIMETHUMHU OOJIACTAMU MOXKYTh OyTH ONHCaHI
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3a JOMOMOIrOK JOCTaTHbOrO HAaOOpy MapameTpiB, METPUKH SKUX € CTaOUIbHUMU
BeIMYMHaMH [1].

Y  nmocmpKeHHI po3nisiHeMo BeO3acrocyHok  TextAttributor 1.0, skwmid
po3pobiiennii (axiBisiMu KHiBChKOro HalllOHAJBHOTO YHIBepcHUTeTy iMeH1 Tapaca
[Ilepyenka JJsi aBTOMATMYHOTO JIIHTBOCTATUCTUYHOIO aHami3y YyKpaiHCbKOMOBHHX
MeIIHUX TeKCTiB. BiH J03BoJisie KOpHUCTyBauaM aHaJI3yBaTH TEKCTU 3a PI3HUMU
napaMeTpaMu: KUIbKICTh CIIB, peueHb, 0OCST CIOBHHUKA Ta iHII. CUCTEMa TaKOX
reHepy€e EeKCHEepTHUN BHCHOBOK Ta HaJla€ rpadiuHe YHAOUHEHHS CTUJIEMETPUYHOIO
MOPIBHSHHS TEKCTIB 3 €TAJIOHHUMHU XapaKTEPUCTUKAMU YKPAiHCHKOTO MENIMHOro
CTHITIO.

Jlo ocHoBHux ¢yHkKIik TextAttributor 1.0 Hanexars [3]:

1. Jlineéocmamucmuunuyi auaniz: CUCTEMa aHaJI3ye BBEACHUM TEKCT 3a 18
CTaTUCTHYHUMH TIapaMeTpaMH, HaJaroud JCTalbHI JaHl MPO HOro CTPYKTypy Ta
MOBH1 0COOJIMBOCTI.

2. Excnepmuuii 6uCHO80K: TEHEPYE CKCIICPTHHM 3BIT HAa OCHOBI MPOBEIACHOTO
aHajizy, M0 MOXXe OyTH KOPUCHHM JUIS JOCHIAHUKIB Ta (axiBIiB y raiysi
JIIHTBICTHKH.

3. Cmunomempuute nopieHaHHs: TO3BOJISE TIOPIBHIOBATH OAMH a00 J1Ba TEKCTH
3 ETaJOHHMMH XapaKTePUCTUKAMH MEIAIHHOTO CTHIFO YKPaiHChbKOi MOBH, IO €
KOPUCHUM ISl BCTAHOBJIEHHS aBTOPCTBA a00 aHai3y CTUIIIO.

4. Mooyne «llopiensanns ampubyyii mexcmigy: BU3HAYAE CTYIIHb CXOXOCTI
MDK JBOMa OOpaHUMHU KOPHUCTYyBaueM TEKCTaMH, IO JIOMOMAarae y 3aBIaHHIX
BCTAHOBJICHHS aBTOPCTBA.

5. Mooyne  «Jlinegicmuuna excnepmu3a mMOKCUYHOCMI meKcmyy: HaJae
CHUCTEMAaTH30BaHI  JIIHTBICTUYHI Ta  CTAaTUCTHYHI JaHi TPO  TOKCHUYHICTH
YKpatHCbKOMOBHOTO MEIITHOTO TEKCTY.

Cuctema obOuucimoe 18 CTaTUCTHYHUX TapaMeTpiB, 3 SKHUX IMEpIIl TPU €
KIMbKICHUMU OAHUMU NPO 00Cs2 CLOBHUKA, MEKCMY Ma KilbKICMb peueHb y meKcmi.
Takok OKpeMHM PSIIKOM IOJAaHO KUIBKICTh CIJIIB aHaJII30BAaHOTO TEKCTY, SKI HE
o0po0Oreni cuctemoro. Lli cioBa He BXOMSTH J0 YUCIOBOTO 3HAYEHHS OOCATY CIiB
TEKCTy 1 MOXYTh CBIAYUTH TMPO TOXUOKY JIIHTBOCTATUCTUYHOTO JTOCIIIKEHHS.
Jlo Takux CiiB Halexarb, JO MPUKIATY, MIAJICKTH3MHU, PYCHU3MH, OKa310HATII3MHU.
Hactymni 15 mapaMmeTpiB — CTaTUCTHYHI 1HAEKCH, 3rPyMOBaHi TAKUM YHMHOM [3]:

1) 3a  gopmanvrumu ma  epamamuyHuMu  JTIHEGICIUYHUMU  O3HAKAMU
00UUCTIOBATLHUX OOUHUYD.!

* KUIBKICHE CHIBBIIHOIIEHHS CIIIB PEECTPY CIOBHUKA Ta 00CATY TEKCTOBHX
CJIOBOBKMBAaHb;

* KUIBKICHE CIHIBBIIHONICHHS JIEKCUKO-TPAMAaTHYHUX KJIAaciB CIiB (YacTHH
MOBH) Y TEKCTI;

* KUIBKICHE CITIBBITHOIIICHHS CIIOBOCIIOJIYYCHB Ta PCUCHD Y TEKCTI;

2) 3a NCUXONIHSBICMUYHUMU OZHAKAMU,

3) 3a cemaHmMuyHO0 O3HAKOKW HE2AMUBHUM CEHMUMEHNMOM MEKCMY.

AKTyanbHE JOCHUIKEHHS IPYHTYBaJOCh Ha NPUKIAJl aHali3y HOBHUHHOIO
JTUCKYpCY 3a TaKUMHU MapameTpaMu: KLIbKICHO20 CNi8BIOHOUEHHS CIi8 peccmpy
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COBHUKA ma 00csA2y MeKCMOBUX CHOBOBHCUBAHL, KINbKICHO20 CNi6BIOHOUIEHHS]
CIOBOCNONYYEHb MA peyeHb V MeKCmi ma KiIbKICHO20 CHIBBIOHOULeHHS JIeKCUKO-
epamamuyHux Kuacie ciie¢ y mekcmi. Pe3ynpTaTh aHamizy TEKCTy BiIOOpaxeHl y
BUTIISAJII PUCYHKIB [2].

Jopatu HOBUI TEKCT
Hassa Tekcrty Craryc PeueHb Cnis

Hawa nosepgiHka

y coumepexxax:

AK MU MOXXEMO O6pobneHo 119.00 1,181.00 1)
HawkoauTu cobi

Ta iHWUM

Puc.1.

CTaTucTU4HIi NnapameTpy KiNlbKiCHOro
CcniBBiAHOLWEHHA CNiB peECTpy CNOBHUKA Ta
006CcAry TeKCTOBUX CNIOBOBXXWBaHb:

\J
IHOekc 0.52 o
3 0.50
bararcTea
- v
IHOekc 0.69 ot0
. 0.80
BUHATKOBOCTI
CroBHMKA |
| A 4
HOEeKC 0.36 0.20
= 0.70
BVMHATKOBOCTI
TeKkcTy |

Puc.2.

CraTucTHYHI TapaMeTpH KUTbKICHOTO CIIBBIIHOIICHHS CJIIB PEECTPY CIOBHUKA
Ta 00CATY TEKCTOBUX CIIOBOBXHBaHb (Puc.2.):

1) imgexc OararctBa (ib) — BHpaxkae BiTHONMIEHHS OOCATY CIIOBHUKA [0
o0cATy TEKCTYy, CBIIUWTH TPO PI3ZHOMAHITHICTH CIOBHUKOBOTO 3amacy; OOEpPHEHO
MPOTIOPIIAHUI TOBKUHI TEKCTY, TOOTO, IO JOBIIMKA TEKCT, TO MOTCHIITHO MEHIIEe
3’ SIBISIETHCSA B HHOMY HOBHX CJIiB;

2) 1HIEKC BHUHATKOBOCTI TekcTy (ivt) — BHpaXkae BIIHOIICHHS KUIBKOCTI
CITIB-TAMakciB, M0 3yCTPUTUCS B TEKCT1 OIMH pa3, M0 0OCATY TEKCTYy — CBIIUUTH MPO
JIEKCUYHE OOMEXKEHHS / JISKCHUHE 0ararcTBO TEKCTY;

3) iHIeKC BHHSATKOBOCTI clioBHWKa (ivl) — BHpajkae BIIHOIIEHHS KUTBKOCTI
CJIIB-TaMakKcCiB, 110 3yCTPUIACS Yy TEKCTI OJUH pa3, 10 OOCSATY CIOBHUKA — CBIIYUTH
PO JIEKCUYHE 0OMEKEHHS / TIEKCHYHE 0ararcTBO CJIOBHHUKA.
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CraTucTHYH1 MapamMeTpu KUIbKICHOTO CIIBBIAHOIIEHHS CJIOBOCIOIYYE€Hb Ta
peuensb y tekcTi (Puc.3.):

1) ingexc auHamigHocTi (idyn) — BHpaskae BIZHOIICHHS CyMH I€CTIBHUX
CJIOBOCITONTYYEHbB (J1ieci.+iMeH.) + (miecn.+upuci.) + (aienpucia.+iMeH.) + (IEMpUKM.
+ TpHCI.) 0 CyMHU IMEHHUX CIIOBOCIONYyYeHb (IMEH. + iMeH.) + (MpUKM. + IMEH.),
BKa3y€e Ha CTAaTHYHICTH/IMHAMIYHICTh TEKCTY, TOBUIbHE/CTPIMKE PO3TOPTaHHSI TIOIH;

2) iHJEKC 3B’SI3HOCTI MOBIEHHS (izV) — BUpakae BITHOIICHHS CYMH KiIBKOCTI
NPUUMEHHHMKIB Ta CHOJYYHUKIB J0 KUIBKOCTI PEUYEeHb Yy TEKCTi, CBIAYUTH IIPO
BUCOKHUI/HOPMAJbHUM/HU3BKUM PIBEHb 3B’S3HOCTI MDK ONUCYBAaHUMH TIOIISIMH,

SIBUIIIAMU, CUTYAI[ISIMH.

CraTtucTuyHi napameTpu KinbkicHoro
CNiBBIAHOWEHHA CNOBOCNONYYEHb Ta PeYeHb
¥ TeKCTi:

.
IHOeke 0.74 050
. . 0.80
AVHaMIYHOCTI
i
—_—y
IHaeke 0.59 0.60
: 1.00
3B'A3HOCTI
MOBREHHS |

MecuxoniHreicTU4YHI cTaTUCTU4HI NapameTpu:

KoediujeHt 1.48 030

N 3 0,60
Tpeiirepa '
KoediujeHT 0.51 _'—'!o_an
onpeAMETHEHOI 050
i L

o Y
KoediujeHt 0.15 009
arpecuBHOCTI o
Puc.3.

CraTucTuyHi napameTpu KinskicHoro

TPaMaTHYHUX

knacie cnis y TexcTi:

IHpexc 2.89
iMeHHnxX

o3HaueHb '

Inpexc 0.52
niecnisHnx

osHaqeHs |

CTyniHe 1.94
HOMIHANLHOCTI
Inpexc 0.08

NpoHOMiHaNI3aujl

IHpexc 0.05
MOAANBHOCTI

i
Inpexc 0.30

CyBCTaHTUBHOCTI

Puc.4.
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CraTucTHYH1 napaMeTpy KUIbKICHOTO CIIBBIJHOIIEHHS JIEKCUKO-TPAMAaTUYHUX
KJaciB ciiiB y Tekcti (Puc.4.):

1) iHgeKc IMEHHUX O3Ha4YeHb, abo emireTn3aiii, (110) BHpa)kae BITHOIICHHS
CYMHU BXHMBaHb IMEHHUKIB 10 CYMU BXKHMBaHb MPUKMETHHUKIB — CBITYUTH MPO CTYIIHb
eniTh3aIlli TeKCTY: 110 MEHIIIE IMEHHUKIB, TO BUIIUMI CTYIIHb €MITU3AIlIT;

2) iHJEKC JIECTIBHUX O3HaueHb (ido) — BUpaKae BiTHOIICHHS CYMHU BXKHBAaHb
MPUCIIIBHUKIB JO CyMHU BXHBaHb J1€CIIB — CBIAYUTH IPO CTYMiHb BHUSBY O3HAKU JIii
B TCKCTI;

3) cTymiHb HOMIHAJIBHOCTI (Stn) — BHUpa)Ka€ BIIHOIICHHS CYMH B)KHBaHb
IMEHHUKIB 10 CyMH BXKMBaHb JIIECIIB — CBIJYUTH MPO CTYIIHb HOMIHAJIBHOCTI TEKCTY;

4) iHpekc mnpoHoMiHamizamii (ipro) — BUpaXka€ BIIHONICHHS KITBKOCTI
0CO0OBUX 3aliMEHHMKIB JI0 00ciIry ciaoBoGOpM TEKCTy, BH3HA4a€ CTYIIHb
KOope(epeHTHOCTI TEKCTY;

5) inmexkc momanbHOCTI (imod) — BHpaka€ BIAHOIICHHS KUIBKOCTI YacTOK 0
KUTBKOCTI CJIIB y TEKCT1 — CBITYUTH MPO CTYIMIHb EMOTUBHOCTI TEKCTY;

6) ingekc cyOctanTHBHOCTI (isub) — BHpaka€ BiJHOIICHHS KUIBKOCTI
IMEHHUKIB /10 00OCSTy CIOBOBXKHBAHb TEKCTY — CBIIYUTh NPO HACHUYECHHS TECTY
IMEHHUKaMH, CTaTUYHICTh CTHITIO.

XapaKTepucTUka posropTanns oAl

XapaxTepucrixa GaratcTaa / aumaTkoBOCTI
cnoswmKa Ta Texer

EKCNEPTHUI BUCHOBOK
ATPUBYLII TEKCTY
Tekct Hawa nosepginka y coumepexax: sk

MW MOXeMO HawkoauTn cobi Ta IHwum
cknapaeTben 3 119 pevens | 1181 cnosogopm.

3a 06cAroM CNOBOBXWUBAHL HANEXUTL Ao
TEKCTIB CepefiHbOl [AOBXUHM

HeraTmenoro

TeKery:

o (itox-0.91)Oanam inioctimnio (B aa

HOPMY M WO): IHAEKE TOKCHYHOCTH

B 0,9, wo caiguums Npo NIABKLEHHA

XapaKTepUCTIKE NCHXONIHIBICTUUHIX O3HAK JAraNbHOMEr aTMBHOl TOHANLHOCTI TEKCTY,
Texcry:

o NOPIBKAHO 13 TUNOBIUM SHAYEHHAM ANA

. [«

MEAIRKOO CTUNI0

Puc.5.

OTpuMaHi pe3yabTaTd 4YITKO JEeMOHCTPYIoTh (Puc.5.), 1m0 MOHITOpUHT
KOHIIETITYaJIbHOTO MPOCTOPY € BAXKJIUBHUM JIJISI BUSIBIICHHS HOBUX ()OPM JECTPYKIIi B
MacMeia, a TaKoXK JUIsl CTBOPEHHS BIOCKOHAJIICHUX CUCTEM JUIsl pOOOTH 3 TIOTEHITIHHO
HeOEe3NEeYHUMHU TEKCTaMU 13 3aCTOCYBaHHAM HEMpOMEepek 1 MAIIMHHOTO HaBYAHHS.
3anponoHoOBaHa TMapaMeTpu3allis MeIIaIuCKypCy 03BOJISIE BUSBUTH Ta 3M1MCHUTH
KOMIUIEKCHY WMOBIPHY OIIIHKY MOXJIMBHUX PHU3HUKIB 100 MOTECHI[IHHUX I[UIei
1H(pOopMaLIHUX aTaK.
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AHAJII3 TA OLHIHKA CUCTEM BE3IIEKHA
Y ®PEMMBOPKY BLAZOR

[aTepHeT-anpeca myomikallli Ha CauTi:
http://www.konferenciaonline.org.ua/ua/article/id-2095/

VY cTarTi mpoBEeNeHO KOMIUIEKCHHUM aHalli3 CHCTEeM Oe3neku (HperMBOPKY
Blazor, sixuif € cydyacHOIO TEXHOJIOTIE0 JUIsl po3poOKu BeO-momarkiB Big Microsoft.
Hocmimkeno apxitekTypHi ocoomuBocTi Blazor Server ta Blazor WebAssembly 3
TOUYKH 30py O€3NeKH, MpOoaHali30BaHO BOYIOBaHI MEXaHI3MHU 3aXHUCTy Ta MOTCHIIIHHI
BpaznuBocTi. OcoOnuBYy yBary MNpUAUIEHO MeTofaM 3a0e3nedyeHHs Oe3neKH,
BKJIFOUAIOUM HajamTyBaHHS aBreHTHdikallii, 3axuct Big CSRF-arak Ta Oe3meune
30epiranHs JaHuX. Po3poOiieHO mpakTH4YHI peKOMEHAIlll MO0 IMiIBUIICHHS PIBHA
Oesnekn Blazor-momarkiB Ta 3ampoOrOHOBAHO TNMEPCHEKTHBHI HAMPSIMKH IOAATBIINX
JTOCITIIKeHB Yy 1M ramysi.

VY cyudacHOMY CBITI Be0-IONATKH CTalM HEBII'€MHOI YacTUHOI Oi3Hec-
MPOILIECIB Ta MOBCAKACHHOTO XUTTS KOPUCTYBadiB. 3 PO3BUTKOM TEXHOJIOT1H 3pocTae
1 CKJIaIHICTh KiOep3arpo3, o poOUTh MUTAaHHS Oe3MeKu BeO-T0aTKIB Ha3BUYAIHO
aktyanbHUM. OCOONMHMBOI yBaru 3aciiyroBy€ aHaii3 0e3MeKu HOBUX TEXHOJIOT1H, cepen
SAKUX BOXJIMBE Miclie rocigae ¢ppeitmBopk Blazor Big Microsoft.

Blazor npencrasnsie co00r0 IHHOBAIIMHUN TiAXIT 10 pO3pOOKH BeO-T0IaTKIB,
0  J03BOJIIE  CTBOPIOBATHM  IHTEPAKTHUBHI  KOPHCTYBallbKi  iHTEpdehcu 3
BukopuctanasaM C# 3amicte JavaScript. Llg ocoOauBicTH HE TUIBKH CIIPOIIYE
po3pobky misi .NET-po3poOHHKiIB, aje W CTBOPIOE HOBI BHKJIMKHA 3 TOYKH 30Dy
0e3MeKn, OCKUTbKM TPAIUIIiHI MEXaHI3MHU 3aXHCTy BeO-JA0AaTKIiB TOTPEOYIOThH
ajanTariii 10 ocoobnmuBocTer apxiTektypu Blazor.

MeTol0 HaHOro MJOCIIIKEHHS € KOMIUIEKCHHM aHall3 CUCTEM Oe3leKu
y (peiimBopky Blazor, BusiBIeHHS MNOTEHUIMHUX Bpa3IMBOCTEH Ta po3podOKa
peKoMeHanii momo ix ycyHeHHS. OCHOBHUMH 3aBIaHHSIMH € JOCIHIJKEHHS
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apxiTeKTypHuX ocoOnuBocTeil Blazor 3 Toukum 30py Oe3neku, aHaii3 BOYIOBaHUX
MEXaHI3MIB 3aXHCTy, OI[IHKA MOTEHLUIMHUX 3arpo3 Ta pPO3poOKa MNPaKTUUYHUX
pexkoMeHaaIii moao 3ade3neueHus 0e3neku Blazor-nogarkis.

OpeiimBopk  Blazor mpomnonHye 1aBa OCHOBHMX MIAXOAU 1O pPO3POOKH
BeO-nonarkiB: Blazor Server ta Blazor WebAssembly, koxeH 3 sikux mae cBOi
0co0IMBOCTI 3 TOUKHU 30py Oe3neku. B Blazor Server Bech koa 104aTKy BUKOHYETHCS
Ha cepBepi, a B3aeMoOjis 3 KIIEHTOM BinOyBaeTbest yepes SignalR. Ile 3abesmeuye
BHUCOKHUM piBeHb O€3MEKH, OCKIIbKUA YYTIMBHUMA KOJA Ta JaH1 HIKOJIM HE MOTPAIUISIOThH
Ha KIIEHTCbKY cTopoHy. Haromicte, Blazor WebAssembly Bukonye kon
Oe3nocepelHb0 'y Opay3epi KOpUCTyBada, IO CTBOPIOE JIOAATKOBI BUKIUKHA JIJIs
3a0e3neueHHs Oe3MneKu.

BOynosani mexani3mu aBTeHTH(iKalii Ta aBropusauii B Blazor 6asyrorbcs
Ha craHgaptHuX MoxumBocTax miaargopmu NET Core. Cucrema aBTeHTH(iKAIil
OIATPUMYE  PI3HOMAHITHI MpOBaifepu 1AEHTUYHOCTI, BKIo4aroun Windows
Authentication, Identity Server, Azure Active Directory Tta ixmi. ABTopu3allis
peamnizyeTbcsl 4epe3 JeKIapaTUBHI aTpuOyTH Ta MporpamMHi NEPEeBIpKM Ha piBHI
KOMIIOHEHTIB.

Oco0OyuBy yBary BapTO HPUAUIMTH Oe3melll KOMYyHIKaIlli MK CepBepoM Ta
kiieHToM uepe3 SignalR y Blazor Server. Lleit mexanizm BukopuctoBye WebSocket
3'ennands 3 aBromarnuyHuM fallback ma Long Polling y pa3i HeoOximHocti. Jis
3axuCTy nepenadi ganux 3acrocoByerbcss HTTPS nportokon Ta BOynoBaHi MexaHi3MU
aHTHIIPoOKu (anti-forgery).

Blazor Server mae cnenudivni Bpa3auBOCTi, MOB'sI3aH1 3 0COOIMBOCTIMH HOTO
apxitektypu [1, c. 1]. OcHOBHUM pHU3UKOM € MOXJUBICTh DOS-artak yepe3 BiAKpUTI
SignalR 3'eqHaHHS, OCKUIBKM KOXKHE KITIEHTCHKE MIAKIIOYCHHS CIIOKHUBAE CEPBEPHI
pecypcu. TakoX ICHye pHU3UK BHUTOKY MaM'siTi MPU HENPABUILHOMY YIPaBIiHHI
KUTTEBUM IMKJIOM KOMIIOHEHTIB Ta MOTeHIHa BpasnuBicTe 10 CSRF-arak mpu
HemocTaTHhOMY 3axucTi SignalR endpoints.

VY Bumnanky Blazor WebAssembly ocHOBHiI 3arpo3u moB's3aHi 3 BHKOHAHHSAM
KOJly Ha CTOpPOHI KJIi€HTa. 3IIOBMUCHUKH MOXYTh crpoOyBaru MomudixyBatu abo
nexkommimoBaty NET 30ipku, 1m0 3aBaHTaXYyHOThCsA B Opaysep. Kpim Toro, icHye
PU3UK BUTOKY YYTIMBUX JIAHUX 4Yepe3 JIOKAJbHE CXOBHUIIE Opay3epa Ta MOKIUBICTbH
HecaHKIioHoBaHOTo goctymy a0 API endpoints.

[lopiBHsTbHUE aHaMI3 3 IHIMUMH BeO-(QpeiMBOpKaMU BHUSBISE SK CHUTHHI
acmiekTu Oesnmekw, Tak 1 yHiKambHI ocobmuBocTi Blazor, 30kpema BOymoBaHi
MEXaHI3MHU 3axXUCTy, NPO SKi TaKOXK 3TaayloTh B poOOTax 3 aHamizy Oe3neKu
BeO-(peiimBopkiB [3, c¢. 1]. Ilomibno mo Angular ta React, Blazor crukaerbcs
3 TUMOBUMH Bpa3IMBOCTAMH KIIE€HTCHKOTO PEHIEPHUHTY, TakuMU K XSS-araku
MIpU HEMpaBUJIbHIN caHITHU3alli KOPUCTYBALIbKOIO BBOJY, Bpa3IMBOCTI KEpyBaHHS
CTAHOM JOJaTKy Ta PU3UKH, MOB'SI3aH1 3 YIPABIIHHAM 3aJIEKHOCTSIMH Yepe3 MaKeTHI
MeHemkepu. Bel Tpu ppeiiMBOpKH TakoX MOALISIOTH MpoOaeMH Oe3MeKH, MOB'sI3aH1
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3 pEHAEPUHIOM Ha CTOpPOH1 cepBepa (SSR): moTeHIiliHI BUTOKHA NaM'sTi, Bpa3JIMBOCTI
cepiaiizanii JaHuX Ta HeoOX1AHICTh 3axucTy Bix CSRF-arak.

Opnnak Blazor mae cyTTeBi BIIMIHHOCTI B MexaHi3Max Oe3neku. Ha BinMiHy Bif
Angular, sxuii BukopuctoBye TypeScript, Ta React, mo 06a3yerbca Ha JavaScript,
Blazor WebAssembly xommimtoe C# wonm y WebAssembly, mo 3a6e3neuye
JOJATKOBUM PIBEHb 3aXUCTYy BiJl PEBEPC-IHKUHIPUHTY Ta MAHIMYISLIA 3 KOJIOM.
SignalR 'y Blazor Server npononye BOymoBany miaTpumky WebSocket 3
aBTOMaTUYHUM IM(PYBaHHSIM Ta CTHCHEHHSAM AaHUX, ToAl sk y Angular Ta React
noJi0Hy (yHKIIOHAIBHICTh MOTPIOHO pealizoByBaTH OKpemo uepe3 Socket.io abo
1HII11 610J110TEKH.

[urerpamiss 3 exocuctemoro .NET nagmae Blazor pgoctym 10 mNOTYXHHX
BOY/IOBAaHMX MEXaHI3MIB 3axHCTy, cepel skux: cucrema Data Protection API
(DPAPI) nns Oe3meuHoro 30epiraHHs KPUTUYHUX JaHUX, BOyJIOBaHa MiATPUMKA
KpunrTorpagiyHux omnepaunid uepe3 System.Security.Cryptography, aBromaruyHa
Bajijamisa Ta caHituzaiis Gopm uepe3 DataAnnotations, MexaHIi3M MOMEPEKEHHS
CSRF-arak uepe3 antuniapo6ni Tokenu (AntiforgeryToken), Ta po3mupena cucrtema
kepyBaHHs 1aeHTHYHICTIO ASP.NET Core Identity. /lomatkoBo, Blazor ycmagkoBye
Bix .NET HanmiliHy cucteMy Tumizaiii Ta KOMIUIALII, 1[0 3MEHIIY€E PU3UK MMOMUIIOK
Ii/1 Yac BUKOHAHHS Ta MIABUIIYE 3arajibHy O0€3MeKy 101aTKY.

HanamryBanus aBreHTH(ikamii B Blazor BHMarae KOMIIJIEKCHOTO MIIXOTY.
Hns Blazor Server pexomeHayeThcsi BuUkopucToByBatd Cookie-aBTeHTHDIKAIIIIO
3 HaJCKHUM HaJalITyBaHHSAM IapameTpiB Oe3meku cookies. Y Bumagky Blazor
WebAssembly ontumanbHuM € BUkOpucTaHHS JWT-TOKEHIB 3 KOPOTKHM TEPMIHOM
nii Ta MmexaHisMoM oHoBieHHA. [Hterpamiss 3 OAuth 2.0 ta OpenlD Connect
3abe3reuye HaTiiHy aBTeHTH(]IKaIIiF0 Yepe3 30BHIIIHIX MpoBaiiepiB. TakoX ICHYIOTh
PHU3UK HETIPAaBUIILHOTO HaNamTyBaHHs aBTeHTU]ikalii y Blazor WebAssembly, mio €
OJTHIEI0 3 OCHOBHHX IMPOOJIEM, 3 SKUMU CTUKAIOTHCSI pO3poOHUKH [2, ¢. 389].

3axuct Bim CSRF-arak peanidyerbcs depe3 BOyIOBaHMI  MeXaHI3M
anTuniapookn TtokeHiB y Blazor Server. Ims Blazor WebAssembly BaxkiuBo
3a0e3neunTy HanexxkHy Bamifgaiiro JWT-TokeHIB Ha cepBepi Ta BHUKOPHCTOBYBATH
MexaHi3M SameSite cookies. [lomarkoBo pekoMeHayeThes imruiemMeHTyBaTH CORS
IMOJIITUKY Ta BaJIIAIll0 3ar0JIOBKIB 3aIIUTIB.

besneune 30epiraHHs JaHUX Ha KIIEHTI BUMarae ocoOnmBoi yBaru y Blazor
WebAssembly. UytnuBi mani He moBWHHI 30epiratucs y localStorage, HaromicTh
PEKOMEHIYEThCS BUKOPHUCTOBYBATH sessionStorage abo crieriaiizoBaHi pillleHHS IS
mudpyBaHHS JaHUX HA KIIEHTI. BaXIuBO Takox 3a0€3MeYnTH OYHINCHHS JaHUX MPU
BUXOJI1 KOPUCTYBa4a 3 CUCTEMH.

3axuct API endpoints moBMHEH BKIIFOYATH BaJiallifo Mojeseh, (iIbTparito
BXIJTHUX JaHUX Ta MmexaHizmu rate limiting. [{ns Blazor WebAssembly kputudno
BAXKJIMBO pealli3yBaTH HaJIeKHY aBTOopu3aliio Ha piBHI API, OCKUIbKU KII€EHTCHKUM
KOJl MOxke OyTH MOIU(IKOBaHUH.
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IIpu po3pobui Oe3neunux Blazor gomaTKiB BaXIMBO AOTPUMYBATHUCS
NPUHIMIY HalMEHIIMX NpHUBUIEIB Ta 3a0e3medyBard OaraTOpIBHEBUH 3aXHUCT.
PexoMeH1yeThCSI BUKOPUCTOBYBATH BOYIOBAaHI MEXaHI3MM Balijaiii opM Ta 3aXUCT
Bi1 XSS-arak uepe3 BOynoBanuii HTML-canitaiizep. BaxinBo Takox 3abe3nedyuTu
HaJIe)KHE JIOTYBaHHS O€3MEKOBUX MOAIM Ta BOPOBAAUTH MEXaHI3MH BHSBICHHS
aHOMaJTIH.

Kondirypanis 6e3nexku Ha piBHI MPOEKTY MOBHUHHA BKJIIOYATH HAJIAIITYBAHHS
HTTPS, xopexTtHi 3aronoBku 6e3neku (Briatodaroun CSP), Ta HanexxHy KOHGIrypailito
aBTreHTH(}IKalii Ta aBTopu3auii. Jns Blazor WebAssembly BaxinBo HanmamTyBatu
integrity checks s 3aBaHTaXXyBaHUX pECypCiB Ta peajizyBaTd MEXaHi3MU
OHOBJICHHS KJIIEHTChKHUX 010JT10TEK.

MoHiTOpyHI Ta ayguT Oe3NeKu MOBUHHI 3A1MCHIOBATUCS HA PETYISpHIM
OCHOBI. PekoMeH1y€eThCS BUKOPHUCTOBYBATH THCTPYMEHTH CTATUYHOIO aHaNi3y KOAY,
OpOBOIUTU penetration testing Ta BNPOBAIUTH CHUCTEMY MOHITOPUHTY O€3MEKOBUX
IHIUEHTIB. BakiMBO TakoK 3a0€3MEUUTH PETYIsIpHE OHOBICHHS 3aJIC)KHOCTEH Ta
KOMITOHEHTIB (ppeiMBOPKY.

[IpoBenene mociikeHHS JAEeMOHCTpye, 1o (QpelimBopk Blazor nanae
MOTYXH1 BOY/IOBaHI MEXaHI3MU O€3MEeKH, ajie BUMAarae PeTeNbHOrO IMIXOAYy M0 iX
HaJalITyBaHHS Ta BUKOpHUCTaHHSI. OCHOBHMMHU BHUKJIMKaMU € 3a0e3MeueHHs Oe3neKu
SignalR xomynikamii B Blazor Server Ta 3axuct kiieHTChkoro koxay B Blazor
WebAssembly.

Jns mokpamienHs: 6e3neku Blazor monaTkiB peKOMEHIY€eThCS: BIIPOBAIKESHHS
KOMIUIEKCHOTO TIX0AY /10 aBTeHTU(iKaIlii Ta aBTopu3allii, BAKOPUCTAHHS Cy4YaCHUX
KpUINITOTpaiYHUX METOJIB, PETYIIPHUM ayauT Oe3MeKH Ta HaBYaHHS PO3POOHUKIB
o0 cuernudigHnx acrekTiB 6e3nexku Blazor.
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INPOBJIEMH ETUKH 1P BUKOPUCTAHHI HITYYHOI'O
IHTEJIEKTY B OCBITI

InTepner-aapeca myOmnikalii Ha CaiTi:
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[MudpoBi TexHOJOTII, 30KpeMa MTYYHUN IHTEICKT HMIUPOKO BHKOPHCTYIOTHCS
y BUIMX HaBUAJBHUX 3aKjajax YKpaiHU 32 OCTAHHE JECATUPIYYs, 110 CIIPUYUHECHO
HE TUIBKW TEXHOJOTTUHUMHU BIIKPUTTIAMH Y CBITi, ajie 1 JOBrOTPUBAIIUMHU IME€piogaMu
Covid-19 manmemii, 3a KO0 TOCITIITyBaJia MIUPOKOMACIITAOHE BTOPTHCHHS KpaiHH-
arpecCcopky, 10 YHEMOXUJIMBUIN TPAAWIiiHE HaBYAHHS JJi1 OUIBIIOCTI CTYACHTIB,
Akl 3700yBarOTh OCBITY MOWCTaHLIWHO. BTiM, mepexin Ha OUCTaHLIAHY OCBITY 1
70 OUTBII HIMPOKOTO 3aCTOCYBAHHS IITYYHOTO IHTENEKTY aKTyalli3yBaB MpoOieMu
CTHKHU.

AKTyanbHICTH pOOOTH 3yMOBJICHA SBHHUM TMPOTHUPIYYSIM: 3 OJHOTO OOKY,
TEXHOJIOT1i IITYYHOTO I1HTENEKTY € CKIAJHUMHU 32 CBOEI CTPYKTYpOIO, 3 IHIIOrO
OOKy BOHM JIETKO JOCTYNHI B 3aCTOCYBaHHI IIMPOKOMY KOy KOPUCTYBauiB, IO
«MOYXE TIOCHJIUTH ICHYIOY1 THIIA 3arpo3 akaJeMidHid JT0OpOYeCHOCTi, Takl SK ece,
dabpukairist Ta danbcudikailis JaHuX Tomo» [9].

[IpoGneMu e€TUKM y BHKOPHUCTAHHI IITYYHOTO IHTEJICKTY BXOASATH Yy KOJIO
HAyKOBHUX IHTEpPECiB SK 3apyOiKHUX, TaK 1 BITYU3HSIHUX JOCHIIHMKIB. Tak,
[Mumunenxko H. M., I'y6aps O. I., Yupsa I. M. mocmimkyBaiau €THYHI acCHEKTH
BUKOPUCTAHHS IITYYHOTO IHTENEKTY y HaBYaJbHUX IpoIlecax Ta poOOTi 3 JaHUMH
3no0yBauiB ocBitu [11]. Ilamamap C. II., Haymenmxko M. C. 3ocepemkyBaiucs
HAa BUKOPUCTAHHI IITYYHOTO I1HTEJNEKTY O€3 MOpYUIEHHS NPUHIIMITIB aKaJAeMIqHOT
nobpouecHocTi [5]. Jocmimauku €Bponeiicbkoi Mepexki akaaeMiqHOl JoOOpOYeCHOCTI
(ENAI) T. ®ontunex, C. b’eno6ada, 1. I'mennminniar, 3. Pe3za Xan, P. Cantoc,
I1. MaBnetiu Ta FO. KpaBsap po3pobunm pekoMeHaamii OCBITHINA CIIIBHOTI 3 MTUTaHb
€TUYHOTO BUKOPUCTAHHS TEXHOJOTIH MITy4HOTO IHTENEKTY [9].

Meta gaHoi poOOTHM — 3°SICyBaTH 3MICT E€THYHHUX AaCIEKTiB BUKOPUCTAHHS
MITYYHOTO 1HTEJICKTY Y BHIIIM KO, aHATI3yBaTH MPOOIeMH TIOPYIICHHS] €TUKH TIPH
3acrocyBanHi Il y Bumiii mrkosi, OKpeCIUTH MOMIJIHBI MIJISXU 3aM00IraHHS TaKUX
mpooIeMm.

B ykpaiHChKMX BHINMX HAaBUAJBHUX 3aKJaJaX aKTHBHO 3aCTOCOBYIOTBHCS Taki
TEXHOJIOT1i IITYYHOIO IHTEJIEKTY SIK €KCHEPTHI CUCTEMHU, 4aT-00TH, 1HTEJIECKTyallbH1
pENeTUTOpy, TMEepPCOHANII30BaHI CHUCTEMHM HaBYaHHS,BI3yami3allisi Ta BIPTYyalibH1
HaBUAJIbHI CEPEeJOBHUINA, TEXHOJOrii MamumHHOro HaB4yaHHa [2]. Ll TexHomorii
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CIPUSIIOTH TIJBUIIEHHIO SIKOCTI OCBITHU, ONTHUMI3AIlli HaBYAJIbHUX IPOIIECIB Ta
NIATPUMIL 3700yBaviB BUILOT OCBITH.

ETnuni acnexktu BukopucTaHHs mTy4yHoro iHTenekty (II) BkimroyaroTe HU3KY
MUTaHb, TMOB'SI3aHUX 3 TUM, SIK CTBOPIOIOTHCS Ta BUKOPHCTOBYIOThCS cuctemm L1
3 ONIAy Ha CYyCHUIbHI, MOpajibHI Ta MpaBoBI HOpMH. BOHU € pe3ynbraToM
y3araJlbHeHHs Ta CHUCTeMaru3allii AyMOK 0ararbox €KCIepTiB Ta JOCIIIHUKIB, TAKUX
gk Keti O'Hin, Ilomana 3y6odd, Hik Boctpom Ta BKIt04atoTh:

- KOHQiAeHIiHHICTh (3abe3neyeHHss 3aXuUCTy JaHUX Ta IPUBATHOCTI
KOPHUCTYBadiB, 30KpeMa, sIK 30UparoThCs, 30epiraloThCsi Ta BUKOPUCTOBYIOTHCS
JaHi);

- npo3opicts (ITorpeba B sICHOCTI Ta 3pO3YMIIOCTI TOTO, SK MPAIIOIOTh
anroputmu 111, BKITFOUar09M poIiecy MPUHHATTS PIIICHB);

- BiAmoBiganapHICTh (BU3HAaYEHHS, XTO HECe BIIMOBIAAIBHICTh 32 HACTIAKH JiH
a6o pimenb, npuitHaTux I);

- crnpaBemuBICTh (3abe3neueHHs Toro, b6 cucremu Il HE crnpuyuHsIM
JUCKPUMIHAIlIi a00 yIiepe/KeHb MPOTH TIEBHUX TPYI JIFOACH );

- akagemiuHa goOpouecHicTh (Bukopuctanns I nns 3abe3nedeHHss 4€CHOCTI
Ta CIIPABE/JIMBOCTI B HABYAIBHOMY MPOIIECi);

- Oe3neka (3axuct cucteM IIII Bix kibepaTak 1 37JOBKHBAHb).

L1 acriekTy € Ba)JIMBUMH JUIsl 3a0€3MEeUeHHs €TMYHOTO Ta BiAMOBINAIBHOTO
Bukopuctanns LI, ocobnuBo B Takux 4yTIHBUX cPepax, sIK OCBITa.

Sk 3a3HaueHo y 3BiTi BukoHaBYOro areHtcTBa €BpOIEHCHKOI OCBITH Ta
KyabTypu €Bporeiicbkoi Komicii, 1yis 3a6e3rneueHHs BiIMOBIIaIbHOTO BUKOPUCTAHHS
B OCBITHIX ycTaHOBax cucteM 1 TexHosorik Il BaxkimuBo ycBimomiroBaTH OajaHc,
10 HEOOX1THO TOCITTH MK BUKOpucTaHHAM niepenar LI Ta ominkoio i yHUKHEHHSIM
MOTEHIIHHUX PHU3UKIB, 3a0€3MeUEeHHSIM TOTO, 100 rapaHTyBaTH JIOACHKUMA HAIIISA Ta
30eperTH JIOIChKI IIHHOCTI [8].

B VkpaiHi icHye BiAIOBIIHA 3aKOHO/IaBYa 0a3a I CTBOPECHHS TAKOTO OalaHCy:
OCBITHE CEpPEJOBHUINE Ta aKaJeMidHa CHUIBHOTA KEPYIOThCS €JUHUMU HOPMaMU
3aKOHOJJAaBCTBA, KOXKEH YYAaCHHK OCBITHBOTO TMPOIIECY MAa€ 3armodiratd mposiBaM
aKaJIeMIYHOI HEYECHOCTI Ta CBIJOMO JOTPUMYBATHUCHh IPHUHIIMIIIB, HOPM, IPaBHI,
Bu3HaueHUX y ctarti Ne 42 3akony VYkpainu «IIpo ocBity». BriMm, HaykoBIli
BUOKPEMIIIOIOTh TaKli TPOOJIEMH €THUKH, SIK TOPYIIEHHS KOH(QIAEHIIHHOCTI Ta
Oe3rekn, HemoCTaTHIN piBeHb C(OPMOBAHOCTI MU(POBOT KOMIIETEHTHOCT] B aCIeKTi
MTYYHOTO 1HTENEKTY, (parMeHTapHICTh HABYAIBHOTO W HAYKOBO-METOIUYHOTO
3abe3neuenns BrpoBamkeHHs Il B ocBiTHIN mporec (pekoMeHmallii, METOIUKH,
Mozei Toto) [2].

KpacHomMoBHUMEM € pe3ynbTaTH BIAMOBiNEW Ha 3amWTaHHSA, B pPaMKax
nociimkendss HaykoBuiB Ilamamap C. II., Haymenxko M. C., uu € 3acTocyBaHHs
TEXHOJIOTI IITy9HOTO IHTENEKTy IIJl Yac BHUKOHAHHS 3aBAaHb 3 HaBYAIHHUX
JUCUUIUIIH YW HAyKOBUX pOOIT TNOPYUIEHHSM HOPM aKaJeMIYHOI YECHOCTI
AHani3 pe3yabTaTiB OMUTYBAaHHS 11010 JAHOTO 3alUTaHHS CBIIYWTD, IO «OUIBIIICTh
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PECIIOHJICHTIB HE MOXE BIAMOBICTU OfHO3HAYHO (45,9 %), 29,7 % He BBaXKarOTh,
o 3actocyBaHHs TexHojyorid LI B HaBYaHHI MOPYIIYIOTh TPUHIMIMN aKaJAEMIYHOI
no6pouecHocTi, 21,6 % BIAMITHIIH, 110 BBAKAIOTH 1€ TOPYIICHHIMY [5].

[HII1 HayKOBLI 3a3HAa4ar0Th, 110 HAWOUIBII MOIIMPEHI BUMAAKH MOPYLIEHHS
€TUYHUX HOPM Cepell CTYAEHTIB — 3acTocyBaHHs TexHojorii LI mix yac BukoHaHHSA
3aBlaHb HaBUAJIBHUX JTUCIUIUIIH YU JOCIITHUIILKUX MPOEKTIB; MPH IbOMY BHKJIagadi
HE 3aBXIM MOXYTh PO3PI3HUTH, J€ 3aBAaHHS BUKOHAHI CTYyACHTOM, a Ji¢ — 3a
JOMIOMOTO0 TEXHOJIOT1T ITY4YHOTO iHTeNnekTy [11].

OxpiM TOTO, ONpaIfOBaHHS W HAJaHHA KOPUCTyBadyy JaHUX 3a 3alUTOM
Bi/I0yBarOThCsl 0€3 3a3HA4YeHHS JpKepelia, 4acTo MPHU I[bOMY MOPYIIYIOUU aBTOPCHKE
NPaBO, OCKUTBKU TEXHOJIOTIT MITYYHOTO 1HTEICKTY MPAIIOI0Th 3a MPUHIIAIIOM TOIIYKY
3araJIbHOAOCTYMHOI iHGopMaIllii uepe3 6a3u JaHUX MOIIYKOBUX CUCTEM.

Hns  BupimenHs Takux npobiem, Hik boctpom, nupextop IHCTHTYTY
MalOyTHROro JrofacTBa B OKCPOPACHKOMY YHIBEPCUTETI MPOMNOHYE MOTEHIIINHI
METO/M, SIKi JoromararTh koHTpomtoBatu 111, 30kpema cTpuMyBaHHS, 0OMEKCHHS
MOXJIMBOCTEH a0o 3HaHb IIII, 3ByXCHHS OINepaliiHOro KOHTEKCTY (HampHKIaJI, 0
BIJIMOBIICH Ha 3alUTaHHA) a00 «CIONYYSHHs» (IarHOCTHUYHI MEXaH13MH, SIK1 MOXKYTh
NPHU3BECTH JIO 3yITHHKH.

Ha namy nymky, kontpomtoBanHs LI HemocratHbo, mOTpiOHO BIPOBAIUTH B
VYkpaidi 3araqpbHONPUHHATY B €BpoIi Mojeiab (PYHKI[IOHYBaHHS €TUYHUX KOMITETIB.
Kpim Toro, 3100yBadi OCBITH MalOTh BUBYATH MpaBuia eTUYHOro BUKopucTanHs LI
B CEpelIHINd IKONi, A 3arnobiraHs HeHadexkHoro Bukopuctanus I, mo moxe
BBKATUCS aKaJeMIYHUM TOPYIICHHSM Y BHIIIH IIIKOJTI.

[Tutanns Oe3meku Ta KOH(DIACHIIHHOCTI AaHUX € IIe OJHIEI0 KIFOYOBOKO
npobsiemoto Bukopuctanus Il y HaBuanpHMX mporecax. 3 BIPOBAKECHHIM
IITYYHOTO 1HTEJIEKTY 3pOCTAa€ PHU3UK IOPYIICHHS Oe3MeKH OCBITHIX CHCTEM 1
HEMPaBOMIPHOTO BHUKOPHUCTaHHSA a00 JOCTYIy JO OCOOHMCTHX JaHUX 3/100yBadiB
ocBitTh. IcHye paymKka, IO KOMEpIlIHI opraHizamii Ta 3akjiaad OCBITH MOXYTh
BIIPOBA/KYBAaTH CUCTEMH, KEPOBaHI INTYYHUM IHTEJIEKTOM, HE BPAaXOBYIOUU €TUYHI
YM 1HIII PU3KUKH I 3100yBadiB [3].

Jlnst mpotuii TaKUM TOPYIIEHHSIM BaXKJIMBO PO3POOIIATH Ta BIPOBAKYBATH
HaJIHI Ta €TUYHI aJTOPUTMH, CIPSIMOBaHI Ha 3a0e3medeHHs Oe3NeKH Ta 3aXUCTy
MPUBATHOCTI KOPHUCTYBadiB [4], 0 03HA4a€ pO3yMHUN BHOIp TEXHOJIOTINA Ta CUCTEM
mupyBaHHS; PETYISPHY NIEPEBIPKY Oe3neku; 3a0e3medeHHs] 0013HaHOCTI MEPCOHATY
II0JI0 TPUHIIMITIB 3aXUCTY JaHWX Ta KoHpiaeHIiHHOCTI [1]. 3 00Ky 3aKOHOIaBYIB
opra”iB YkpaiHu iMOBIpHO TOTpiOHA poOOTa TO BCTAHOBJICHHIO Ta IMOCTIHHOMY
OHOBJICHHIO CTaHJAPTiB 1 HOPM TOBEIIHKH, SIKI TAPAHTYIOTh €THYHE BUKOPHCTAHHS
mry4yHoro intenekty. Ha nymky ITamamap C., Haymenko M. iHCTUTYyIIIfHA MOTITHKA
«IMOBUHHA: BU3HAYWTH CTAHAAPTHI MpaBWiia IIOM0 TOTO, KOJMU Ta SK CTYICHTaM,
BHKJIaJladaM, JIOCIIITHMKAM Ta IHIIMM 3alllkaBJI€HUM CTOPOHAM OCBITH J103BOJICHO
BUKOpUCTOBYBaTH pi3Hi BuAM iHcTpyMeHTiB IIII. Ha piBHI kypcy Mae OyTu micue asis
crieriaabHuX mpaBuil. [lomiTuka Ta mpaBuiaa MalTh OyTH YITKO JOBEACHI 10 Bigoma
BCIiX 3alliKaBJICHUX CTOpin» [5].
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BucnoBku. ETuyH1 acnekT BHUKOpPUCTaHHS IUTydyHOro iHtenekry (LHI)
y BUIIIA MmKoJAl B  YKpaiHl BKIIOYAIOTh KOHQIIEHUIWHICTh, MPO30PICTh,
BIIMOBINANBHICTh, CIPABEMJIMUBICTh, aKaJAEMIYHy JIOOPOYECHICTH Ta OE3MeKy.
JloBenieHo, 110 OUIBLIICTh CTYACHTIB CXWJbHA IMOPYUIYBaTH €THYHI HOPMHU MpHU
Bukopuctanui LI, JIng nmomonmanHs wiXx mpoOieM 3ampoNOHOBAHO BOPOBAIUTH B
VYKpaiHi €eTUYHI KOMITETH; MIOYUHATH BUBUCHHS IIPAaBUJIa €TUUHOTO BUKopucTanHs LI
B CEpelHIM HIKOIi; 3aKOHOAABYIM OpraHaM YKpaiHW MHPOMOHYETHCS BCTAHOBJIEHHS
Ta TOCTIMHE OHOBIICHHSI CTaHAApPTIB 1 HOPM IMOBEIIHKU, SKI TapaHTYIOTh €TUYHE
BUKOPHMCTAHHS IITYYHOTO IHTEJIEKTY CTYACHTAMH Ta BUKJIAJauaMHU.
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Beryn

[IyOniuni 3akymiBial — 1€ OAMH 13 KJIIOYOBUX MEXaHI3MIB JIePKaBHOTO
yIpaBiHHA, KU 3a0e3neuye e(eKTUBHE BUKOPUCTAHHS OMOHKETHMX KOIITIB IS
3aJI0BOJICHHS MOTPeO aeprkaBw, rpomMaau Ta Oi3Hecy. B VYkpaini us cdepa 3a3zHana
3HaYHUX pedopM, 30KpeMa Miclid BIPOBAHKEHHsI €IEeKTPOHHOI cucteMu Prozorro,
IO CIHpHsUIa MIABUIIEHHIO MPO30pOCTi Ta KOHKypeHIii. [IpoTe € meBHI BUKIHUKHU
Ta MpoOJieMH, sIKI MOTPEOYIOTh MOAANBIIOTO BAOoCKoHajeHHs. [lyOmiuHi 3akymiBii
IPOrpecyloTh KIIOYOBY poJib Yy 3a0e3nedeHHl e(EeKTUBHOIO BHUKOPHCTAHHS
Nnep>kaBHUX (HIHAHCIB, CIPHUAIOTH PO3BUTKY €KOHOMIKH, TIATPUMIIl Majioro Ta
CepeHbOro OI3HECy, a TaKOX 3HIDKEHHIO KopymuiiHux pusukiB. 3 2016 poky B
VYkpaiHi gi€e eJeKkTpoHHa cucTtema Prozorro, sika 3Ha4HO TMOKpaluia MPO30PICTh
TEHJEPHUX TIPOLEIYP, MPOTE KUIBKICTh BHUKJIWKIB, SKI MOTPeOyIOTH IOMAIBIIOTO
BIOCKOHAJICHHSI.

MeToro 1BOro JOCHTIKCHHS € aHali3 Cy4acHOTO CTaHy CHUCTEMHU MyOIIYHHX
3aKymiBesib B YKpaiHi, BUBHAYCHHS KIIOUOBUX MPOOJIeM Ta po3poOKa peKOMEH Al
LI00 1X YCYHEHHH.

IMocranoBka mnpodaemu. Ictopis myOmiyHMX 3aKkymiBenb B YKpaiHi Oepe
CBI IIOYAaTOK 3 4YaciB HE3aJIe’KHOCTi, KOJM BHHHUKIA T0oTpeda B e(PEKTUBHOMY
BUKOPHCTAHHI JIEPKABHUX PECypciB. 3 PO3BUTKOM €KOHOMIKM Ta CYyCHUIbCTBA.
Cucrema myOnmiYHMX 3aKymiBedb 3a3Haja YHUCIEHHUX 3MiH 1 pedopm. BaxmmBum
eTanoM cTana pedopma MmyOTiYHMX 3aKymiBenb, mo modanacs B 2015 pori. Komn
Oyno 3anpoBakeHo cucrtemy Prozorro.

3aKoHOJaBYE PETYIIOBAHHS IMyOIIYHUX 3aKyIiBelb B YKpaiHi 3MIHCHIOETHCS Ha
OCHOBI:

* 3akony Ykpainu "[Ipo my6miuni 3akynim" (Ne 922-VIII Big 25.12.2015 p.),
SIKAW BCTAHOBJIIOE MTPABOBI1 3aX0/AM 1I0A0 MPOBEJICHHS AeP>KaBHUX 3aKymiBeisb [1].

* IlocranoBa Kabinery MiHicTpiB VYKpaiHW, siKa TOYMHAE MPOLEAYPU
MIPOBEACHHS TEHJIEPIB Ta YMOBH BUKOPUCTAHHS NIEPErOBOPHOT Ipouenypu [2].
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* Hopmu eBponeiicbkoro 3akoHofaBcTBa, 30kpeMa Jupekrusu €C 2014/24/€C
ta 2014/25/€C, sKi peryioTh 3aKymiBlIl B Mekax Yroad NOpo acoliamiioo 3
VYkpainorw Ta €C [3].

OCHOBHMM 3aKOHOM, WI0 peryawe cdepy 3akymiBedb, € 3aKoH YKpaiHu
"IIpo myOmiuni 3akymiBmi", yxBajgeHuidl y 2015 poui ta onoBinenuit y 2020 porii.
3anpoBajkeHa €JIeKTpOHHA cucTema Prozorro 3a0e3mneunsia BIIKPUTICTh TOPTIBIIL,
MIHIMI3yBaJla KOPYNUIMHI PU3MKH Ta pO3LIMpHIa KOHKypeHUio. HezanexHo Bin
HAI[IOHAJTFbHOTO 3aKOHO/ABCTBA, YKpaiHa aJamnTye CBOI 3aKyIMiBeJlbHI MPOIENypU A0
HOopM E€Bporneiicbkoro Coro3y B Mexkax Yroau npo acoriaiiito 3 €C.

OcHoBHOI0O MeTOI0 pedopMHu  OYyJI0 MIABUIICHHS MPO30POCTI MPOIECY
3aKyITiBEJIb, 3HWKCHHS PIBHA KOPYIIii, TIMOKpalIeHHs KOHKYPEHIII cepen
NoCTavajJbHUKIB Ta 3a0e3neueHHss ¢()eKTUBHOTO BUKOPHUCTAHHS JEP>KaBHUX KOIITIB.
AKTyaJIbHICTh 11€1 peopMHU 3aJIUIIAETHCS BUCOKOIO, aJKe MpPOo30pi Ta e(eKTUBHI
3aKyMiBIi € KIIOYOBUM (PaKTOPOM JIJISi CTAJIOTO PO3BUTKY €KOHOMIKH Ta J0OPOOyTY
CYCITLThCTBA.

OnHMM 13 HaWBaroMmimuM JIOCATHEHb pPedOpPMH CTaO 3ampOBaKCHHS
CJIGKTPOHHOI CHUCTEeMH 3aKymiBenb cucremu Prozorro. Llg cumcrema mo3Borsie
OPOBOIUTHU BIJKPUTI TOPTU 4Yepe3 IHTEPHET, IO 3HAYHO MIJBUIIYE MPO30PICTh
MPOIIECy Ta 3HIKYE MOXJIMBOCTI JIJIsi KOPYMIIHHUX Ail. 3aBASKH i cUCTEM1 yCi
3aIliKaBJICHI CTOPOHW MOXYTh CIIOCTEpIraTd 3a TMPOIECOM 3aKyMiBeldb Yy PEKUMI
peanbHoro vacy. lle 3abe3neuye mia3BITHICTh 1 3HMKYE PU3UKU KOpymilii. Bimkpuri
JaHl TIPO 3aKyMiBJl J03BOJISSIOTH TPOMAJICBKUM opraHizaiisM ta 3MI moHiTOpUTH
IPOIIEC Ta BUSBISTH MOXKIIUBI OPYIIEHHS.

3aBasku  pedopmi TyOdidHI 3aKyIiBJIl CTald OUIBII KOHKYPEHTHUMH.
YYyacHUKKM MalTh PIBHI MOXJIMBOCTI B3SATH y4acTh y TEHJEpax, IO CTUMYIIOE
MOCTa4aIbHUKIB TTPOTIOHYBATH HaMKpali yMoBH. Lle no3Bosie nepkaBi OTpUMYBaTH
TOBapH Ta MOCIYTH BHCOKOI SKOCT1 32 HAWKpAIIUMU I[IHAMHU.

Pedpopma myOmiuamx 3akymiBenb B YKpaiHi Opi€HTOBaHAa Ha BIAMOBIIHICTH
MDKHApOJIHUM cTaHaaptaMm. lle chpuse 3anydeHHIO 1HO3EMHHUX I1HBECTOPIB Ta
MOCTa4YaIbHUKIB, 110 30UTBITYE KOHKYPEHIIIIO Ta MOKPAIY€E SKICTh 3aKyIMiBEb.

Otxe, 3HauHI JOCATHEHHS pedopMH IMyOTIYHMX 3aKyIiBeNb TaKi: 3MIHEHHS
PiBHA KOPYIIIIii uepe3 000B'I3KOBY MyOIIYHICTh TaHUX; €KOHOMIsI OIOMKETHUX KOIITIB
3a paxyHOK KOHKYpPEHIIi cepel TNOoCTavyajJbHUKIB; aBTOMAaTH3allis IMPOIECIB Ta
udpoBizailis, Mo 3MEHITY€E BILUTUB JIFOACHKOTO (pakTopa.

AJe momnpu 3HA4YHI JOCSITHEHHS, ICHYIOTH II€BHI HEIONIKH B 3aKOHOAABYIH
0a3i, sAKki TOTPeOyrTh moompamroBaHHsA. lle BKIIOYae mNHTaHHS pPETYIIOBAHHS
OKpEMHX AacCIeKTiB 3aKymliBelb Ta 3a0e3ledeHHs OUThIOI THYyYKOCTi cuctemu. Ha
JaHUN MOMEHT BHHUKIIM Taki MpoOJeMH 1 BUKIUKHA Y cepi myOmidHUX 3aKyIiBeIb:
KOPYMITIHI pU3UKA Ta 3JOBKUWBAHHS (BUKOPUCTAHHS AUCKPUMIHAIIMHUX YMOB JJIS
OoOMEXCHHS KOHKypeHIi [6]; 3MoBa YYaCHHMKIB TOPTiBIi 3 NPHU3HAYCHHSIM
MaHINYJAIll pe3yJbpTaTaMy; HE3aKOHHE 00’ €qHaHHS TEHIASPHUX MPOLEAYp uepe3
MOJIUT 3aKyMNiBeNlb Ha ApiOHI CyMH); HU3bKUU PiBeHb Mpo(decioHaII3My 3aMOBHUKIB
(HemocTarHs KBamidikallisl 3aKymiBeJbHUKIB MIKOAUTH 1 MPU3BOAUTH 10 MOMHIIOK
y TEHJEpHIA JOKyMEHTaIlli, BIACYTHICTh €(QEeKTUBHOI CHCTEMH HaBYaHHS Ta
miaBUILEeHHS KBamidikauii [7]); mpoOiaeMu 3 OCKapKEHHSMH 3aKymiBeiab [8]
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(mpouenypa ockap>kKeHHS B AHTUMOHOIOJNBHIA KOMICIT YKpaiHU € TpUBajiow 1
CKJIAJHOI0, 3aMOBHMKM 4YacTo mnpuiiMaroTh pimeHHs AMKY, mo ycknaaHioe
MPaBOBUM 3aXUCT YYaCHUKIB); BUKIMKH y KOHTEKCTI BOEHHOTO cTaHy [9] (cmporeHi
3aKymiB/Il 0€3 KOHKYPEHTHUX MpOLEAYyp CTBOPIOIOTh PU3MKHM 3aBHUILEHHA LIH 1
KOPYNIIHHUX CXEM, BIJICYTHICTh MOBHOIL[IHHOTO KOHTPOJIO 3a 3aKyIMiBISAMH, IHILIA
YacTHHA JIaHUX TPUXOBYETHCS 3 MIPKYBaHb O€3MEKN).

Buxoasuu 3 BHUINECKAa3aHOTO, MOXHA HAMITUTH TEPCHEKTUBH 1 MUISXH
BJOCKOHAJIEHHSI CHCTEMM 3aKyIliBeJlb uepe3: 1) MOCHIEHHS aHTHUKOPYMLIHHUX
3aX0/1B — BIPOBA/KEHHS ABTOMAaTHYHHUX AJTOPUTMIB MOHITOPUHTY PHU3UKIB IS
aHai3y TEHJEpiB Ha MpeaMeT 3MOB Ta 3aBHIIEHHS IiHU [10], CTBOPEHHS €IMHOTO
peecTpy HeAoOpOCOBICHMX YYAaCHHKIB 3aKyIiBellb, MIBUINCHHS BiAMOBIIATBLHOCTI
3a TMOpYLIEHHS 3aKyMiBEJIBHOIO 3aKOHOAABCTBA; 2) MpodeciiHy MiArOTOBKY
3aKyMIBEJIbHUKIB — 3alpOBa/PKEHHsI OOOB'I3KOBOTO HaBYaHHA Ta ceprudikamii
JUISL TIOCaJIOBUX OCI0, BIJAMOBINAJIBHUX 3a 3aKyMiBJi, MIABUINCHHS KBadiikailii
3aKyIiBEIbHHUKIB MUIIXOM PETYISPHUX TPEHIHTIB; 3) yIOCKOHAJICHHS TPOIECTypH
OCKap)XCHHSI — CKOPOYCHHS TepMiHiB po3rsiay ckapru B AMKY, aBromarmzarris
IPOIIECY OCKApKCHHsI 4Yepe3 ENEKTPOHHY CUCTeMy; 4) BHKOPHCTAaHHS IUPPOBUX
TEXHOJIOT1H OJIOKYEHH /Jii CTBOPEHHS PEECTPY yroJ Ta MiHIMI3alii MaHIMyJISIind
3 mokyMeHTaMu [11], BUKOpPHCTaHHS IITYYHOTO IHTENEKTY JJIsi aHaji3y TeHAEpPHOI
JOKYMEHTAIII1 Ta BUSBJICHHS BUIUMUX PU3HUKIB.

BucHoBku

[TyOniuH1 3aKymiBil € BAXIJIMBOIO C(Peporo Iep>KaBHOI MOTITHKH, sIKa TTOTpelye
NOCTIHOTO BIOCKOHAJICHHS. € Ha 3HAYHHUX JIOCATHEHHSX, 30KpeMa 3a JOMOMOTOI0
cucteMu Prozorro, iHdopMmarmii Tpo YHUCICHHI BHUKIUKW, TaKi SIK KOPYIILis,
HEJAOCTaTHS KBaTi(iKaris 3aKyMmiBeIbHHUKIB Ta CKJIQJHICTh IMPOIECY OCKaAPKEHHS.
JlomaTkoBui pO3BUTOK ITi€l chepr MOBUHEH BKIIFOUATH TOCWICHHS aHTUKOPYIIIIHHUX
3aX0/[iB, HABUaHHS CIICIaJIiCTIB, aBTOMAaTH3alIlil0 IIPOIIECIB Ta BIPOBAKECHHS
iHHOBalIMHUX TexHoyorid. Ile mo3Bosisie VYkpaiHi HE TUIBKM — €()EKTUBHO
BUKOPUCTOBYBATH OIOMKETHI KOIITH, & ¥ BIJMOBIAaTH €BPONEHCHKUM CTaHIapTaM Y
cepi nepkaBHUX 3aKyIiBEIIb.
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OPTAHIBAIIIMHI CTPYKTYPU CYYACHOI'O
KOPIIOPATUBHOI'O YITPABJIIHHA
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Crnemudika cydyacHHX OI3HEC-TPOIECIB MOB’sA3aHa 31 CKJIQJHUMU BUKIHMKAMH,
K1 3arpOKYIOTh CTIHKOCTI Ta aJalnTUBHOCTI MiANpUeMCTB. OIHUM 3 KIHOUOBHUX
IIUTaHb y IbOMY 3B’SI3KY € €(eKTUBHICTh YIPABIIHHSA, KA 3aJCKUTh HE TUIBKU BiJl
BUOOPY MPaBWIBHOI CTparerii, aje ¥ BiJ BIAMOBIAHOI OpraHi3amiiiHOT CTPYKTypH
cy0’exta rocmopaproBaHHs. [lurtaHHs monsrae B TOMY, SIK OOpaTH ONTHUMAaIbHUUN
TUI OpPTaHi3aliifHOl CTPYKTYpPH, 10 BpaxoBye crenuiky opraHizailii Ta 3ade3mneuye
edexTrBHE QYHKITIOHYBAHHS PI3HUX 11 MIPO3ALTIB.

CydacHi Oi3HEC-TIpOIECH  XapaKTePU3YIOThCA IIBUAKUMH 3MIiHAMU Ta
HAJ3BUYAMHOI0  CKJIAJMHICTIO.  [HTeHcH]iKallis  TEXHOJOTIYHOTO  PO3BHUTKY,
robamizalliss pUHKY Ta IOCTIMHI 3MIHM CHOXKHBYMX BIOJ00aHH BHMAaraloTh Bij
KOMITaHIM TOCTIHHOT amanTamii 1m0 HoBuX YyMOB. lle cTBoproe ocoOnHBY
OpraHi3aliiHy CHCTEeMY, B SKIA IOHATTS «CTAOUIBHICTB» 3HHUKAE, a «IWHAMIKa»
cTae HOpMOK0. Tomy KOMMaHii MOBHHHI MaTH MOXKJIMBICTH IIBHUJKO pearyBaTd Ha
3MiHH, BIPOBA/DKYyBaTH IHHOBAIlli Ta ONTHMI3yBaTH CBOi BHPOOHHYI TIPOIECH,
o0 3ajumIaTcs KOHKypeHTocnpoMmoxaumu [1, ¢. 69]. Taka nuHamika BUCyBae
ocoOnmmBi BUMOTH 10 €(GEKTUBHOTO YMPAaBIiHHA MIINPUEMCTBOM. BogHowac
KJIACUYH1 METOAM MOXYTh OyTH Hee(EeKTUBHHUMH, OCKLIbKM BOHM OpIEHTOBaH1 Ha
CTaOUIBHICTh, @ HE Ha 3MIHU. ToMy e(eKTUBHE YNpaBIIHHS BHUMAara€ THYYKOCTI,
3/1aTHOCTI MPUUMATH YMPABIIHCHKI PIIIEHHS Ta CTPATEeTIYHE IUIAHYBaHHS. 3JaTHICTh
aHaJ3yBaTH BEJMKI OOCATU JAHUX 1 MpUUMaTH OOIPYHTOBAHI YIPAaBIIHCHKI PIIICHHS
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€ BaXJIMBOIO, TaK CaMO SIK 1 BAKJIMBICTh CUCTEMAaTUYHOTO YNPAaBIiHHA. 3a0€3MeueHHs
€(EeKTUBHOTO YMpaBIiHHA B TaKOMY CEpEIOBHUIIl TAaKOX BHMAara€ THYYKOi
OpraHizaliiiHOi CTPYKTypHu. TpaauuiiiHi I€papXidHi MOAENIl MOXYTbh OyTH
HEJAOCTATHbO aJaNTUBHUMH, TOMAl SIK MaTpU4Hl CTPYKTypH Ta THYYKI KOMaHJHI
CTPYKTYpH MOXKYTh OyTH OUIBII TPUJATHUMHU [JIs8  BUPIMICHHS  CKJIQJHUX
YIPaBIIHCHKUX 3aBJaHb Y IbOMY MIHIMBOMY cepefoBuili. Bei i BuMoru ¢GopMyroThb
0COOJMMBOCTI CydacHHMX Oi3HEC-TpoLeCiB, 1 JJIsI TOro, 100 IOCATTH 1 30epertu
KOHKYPEHTHY TepeBary, KOMMaHIIM HEOOXIHO MOCTIHHO aJanTyBaTUCs, IIBUIKO
pearyBaTd Ha HOBI MOXJIMBOCTI 1 BHMKJHKH, a TaKOXX THYYKO 3MIHIOBAaTH CBOI1
YIIPaBIiHCHKI Ta OpraHizaiiiiHi cTpykTypu [2, c. 140].

Cneundika  (QyHKI[IOHYBaHHS  Cy4yaCHMX  MIJINPUEMCTB  THependadae
3aCTOCYBaHHSI HE JIMIIE HOBHX, OUIBII JOCKOHAJIHMX OpraHi3alliiHUX CTPYKTYyp, aje
i B OararbOX BUNAJKaX BHU3HAYAE JOUUIBHMUM Ta C€()EKTUBHUM BHKOPUCTAHHS
TpaAuIIMHUX MIIXOAIB JI0 opraHizaiii Oi3Hec-mporieciB. ToMy Ha MPAKTHUIl MOXHA
BUJUTMTH PSJT BUKOPUCTOBYBAHUX THIIIB OPraHi3alliiHOl CTPYKTYpH MiANPUEMCTBA,
SKi TIOETHYIOTHCS Yy BIUIMOBIIHMA KOMIUIGKC, a TaKOXX Ha TIPAKTHIII MOXYTh
yTBOproBaTH crnenndidni noeananus [3, c¢. 135]. Ilpu npomy 3anexHo Bix po3Mipy
HiANPUEMCTBA Ta WOTO 1LUJIEH, OpraHi3aiiiiHa cTpyKTypa Moxe Oyt pizHoro. Koxen
il BMO Mae CcBOi TepeBard 1 HEMONIKW; OJHAK ICHYE yHIBepcajdbHa KOPHCTh
BiJl BCTAHOBJICHHS WYITKOi OpraHi3aliiHOi CTPYKTYpH, OCKUIbKM I1I€ J0IoMarae
npaiiBHUKaM 3pO3yMITH CBOIO pOJIb B OpraHizailii, oo J03BOJisi€e iM KepyBaTu
ouiKyBaHHSMH Ta IUIAMU. Kirod g0 BUOOpY HaMKpaiioi opraHi3aliifHOI CTPYKTypH
JUIS KOMIIaHIi MojiArae y BpaxyBaHHI JeTaJiel i TIsJIbHOCTI, pO3MIPY Ta CKJIQIHOCTI
onepariiii. [Ipu 11boMy BaXXJIMBO 3a0€3MEYUTH UITKY l€papXir0, pO3MOALT 000B’SI3KIB
1 BIAMOBIAAJIBHOCTI Ta HAJNEKHY KOMYHIKAIIIO MDK MIIPO3JiIaMUd OpraHizalrii.
BogHouac, THyYKkicTh Ta aJanTHUBHICTh TaKOXX MalOTh BHpIIIAJbHE 3HAYEHHS
HAa MIHJMBOMY CY4YaCHOMY pHUHKY. 3arajiioMm, e(exkTuBHUN BHOIp oOprasizamiiHoi
CTPYKTYPH CHpHS€ MIABUIICHHIO MPOIYKTUBHOCTI, PaIlliOHAJIbHOMY BHUKOPHUCTAaHHIO
pecCypciB Ta TOCATHEHHIO CTpAaTEriyHuX Hineld kommanii [4, ¢. 141].

TakuM YWHOM, MOXXHA 3pOOWMTH BHCHOBOK, IO B Cy4YacHId IIpaKTHIIi
VIOpaBIiHHS MIAIPUEMCTBAMHM OpraHi3allifHa Teopis Ta OpraHizalliiiHa CTPYKTypa
BIIIrPAalOTh YK€ BAXKIWBY POJb Y JOCATHEHHI BHCOKOi €(EeKTUBHOCTI Ta
KOHKYPEHTOCIIPOMOXKHOCTI ~ MIANPUEMCTB. BomHowac, po3yMiHHS  TPHUHIIMUIIB
moOyIOBH OpraHi3aIiifHOI CTPYKTYPH MOXKE JOTIOMOTTH BCTAHOBUTH YITKY CHUCTEMY
B3a€EMOJIIT MDK MiAPO3aiIaMH Ta CHPHUSATH ONTHMAaJIbHOMY PO3MOILIY 3aBAaHb 1
BiAmoBimanpHOCTI. OpHAK, OCKUIBKH Oi3Hec-opraHizamii d9acTo TMpamfoTh ¥y
JUHAMIYHO MIHJIMBOMY CEpEIOBHINI, MOXXEe OyTH Ba)XKKO 3aCTOCYBAaTH TEOPETHYHI
KOHIICTIIIT HAa TMpakTuill. ToMy THYYKICTh Ta ajamnTallisi OpTraHi3allifHUX CTPYKTYp
€ BOXJIWBAMH yMOBaMH ITJIBUIICHHS €(EKTUBHOCTI MIAMPUEMCTB Y IKOPCTKOMY
KOHKYPEHTHOMY CEpENOBHUIIl. TakKuM UYMHOM, TOE€JHAHHS TEOPETUYHHX 3acaja Ta
MPaKTUYHUX TIAXOAIB CIPHUSE€ TMOKPAIICHHIO KOPHOPAaTUBHOTO YIPABIIHHS Ta
CTBOPIOE TEPETYMOBH TSI IOBFOCTPOKOBOTO YCITIXy Ta CTAJIOTO PO3BUTKY KOMTMaHii.

58



Jlireparypa:
1. JleonoB O., JleonoBa T. Teopis oprasizauii Ta oOprasizauiiiHi CTPYKTYpH
Cy4acHOI0 KOpPHOpaTuBHOTO ympaBiiHHSA. ExoHoMmika Ta cycniibcTBO. 2023. Ne 54.
C. 67-75.
2. Hzsamynmua M. 1., IlImarkoBchka T. O. VmoparimiHHS PO3BUTKOM TNEPCOHATY
MIAIPUEMCTBA B yMOBaX €KOHOMI4HOI rio0anizaiii. Ekonomiunuit popym. 2020. Ne 3.
C. 138-142.
3. IMorbomkina O. B., I3amynuu M. 1., llybGana 1. B. CrumyntoBaHHsa mpaii siK
YUHHUK 3a0e3MedyeHHs] e(EeKTUBHOCTI BUKOPUCTAHHS nepcoHany. ExkoHOMiuHUI
dopym. 2019. Ne 1. C. 132-137.
4. Yamoxk FO. O. lerepminanTu uudposizalii eKOHOMIKH Ta cycniibcTBa. HaykoBuid
exoHoM1yHM xypHan «IaTenekr XXI». 2020. Ne 5. C. 138-143.

Hauenko Muxkona leanosuu,
KAHOUOAm CilbCbKO20CN00APCbKUX HAYK, OOYEeHM,
Vmancokuii Hayionanvrutl ynisepcumem cadieHuymea, M. Ymauo

ORCID: 0000-0003-4997-5020

HPIOPUTETHU PO3BUTKY CUUIbBCBKOI'O I'OCIHOAAPCTBA TA
CLIIbCHKHUX TEPUTOPIN B YKPATHI HA IEPCIIEKTUBY

[aTepHeT-ampeca myomikallii Ha CauTi:
http://www.konferenciaonline.org.ua/ua/article/id-2091/

OpHuM 13 TPIOPUTETHUX HANpAMIB YKpaiHM € CTBOPEHHS HAaJIEKHUX
MOKJIUBOCTEH 1JIsI €(PEKTUBHOTO PO3BUTKY CUIBCHKOTO TOCIOIAPCTBA Ta CLIBCHKUX
TepuTopiid. Buxoasuu 3 1iporo 7 yepBHs 2024 poxy MiHICTEpCTBO arpapHOi MOTITHKH
Ta MPOJOBOJIBCTBA CHUIBHO 3 MpoekToM €C «lHcTuTyliiHA Ta momiTHYHA pedopma
ApiOHOMACIITaAOHOTO CLIBCHKOTO rocrmomapcTBa B Ykpaini» (IPRSA) npencraBmnm
Crparerito po3BUTKY CUIBCHKOTO TOCIIOIAPCTBA Ta CUTBCHKUX TEPUTOPiil B YKpaiHi Ha
nepioz 10 2030 poxky.

B Crparerii #iaeTscss MOBa TpO CTpaTeriuHi Il PO3BUTKY CLIHLCHKOTO
rOCIOIapCTBa Ta CUIBCHBKUX TEPUTOPI B KOHTEKCTI e€BpoiHTerparii. Crpareris
po3polisiiack Jyig  peaiizamii  JepaBHOI TOMITHKA y cdepi  CUIBCHKOTO
rOCIIOIapCTBa, 30KpeMa TOB’S3aHUX 3 HaJaHHSAM YKpaiHi ctarycy Ha Bctym B €C
Ta IHITUX MDKHAPOIHUX OpraHi3ariii.

VYpsia 3atBepauB CTparerito po3BUTKY CUIBCHKOTO TOCIIONAPCTBA Ta CUIBCHKUX
teputopiit 70 2030 poky siky po3poouB Kabiner MinicTpiB Ykpainu Ta onepariiHui
T1aH 3axo/iB 3 11 peamizanii y 2025-2027 pokax [1].

HNana Crpareris sika Oyma po3poOieHa ypsjaoM mepeadadae JOCSITHEHHS
HACTYITHUX OCHOBHUX IIUJIEH, a caMme:

- po30yzoBa 1HKJIIO3UBHOI MOJITUKU PO3BUTKY CUILCHKOTO TOCHOJApPCTBA Ta
CUTbCBKUX TEPUTOPIH;
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- 3a0€3Ne4eHHsI CTIMKOCTI CUILCHKOTOCIOAAPCHKOIO BUPOOHUITBA, MIATPUMKA
CTaOUIBHOTO  Ta  CHOPaBEMJIMBOIO  JIOXOAY  BHUPOOHMKIB  MIABUIIEHHS  iX
KOHKYPEHTOCIPOMOKHOCTI;

- e(exTuBHE BUKOPHUCTAHHS 3€MeJb CLThCHKOTOCTIONAPCHKOTO MTPU3HAYCHHS;

- MOJEpHI3allisi arpapHoro CEKTOpy: pPO3BUTOK TMepepoOKH, I1HHOBAIIIH,
nudposizaiiis Ta 0OMiH 3HaHHIMU;

- CTBOPEHHSI YMOB JJISI PO3BUTKY CUTbCHKUX TEPUTOPIH, TOIIIO.

Crparerieto TakoXx MependayeHo, MO y pe3ynbrari ii YCHIIIHOI peami3arii
Ha nepioa A0 2030 poky macTh MOAIIMBICTh MiABUIIUTA Ha 20% MNPONYKTUBHICTH
mpall Ha OJHOTO 3alHSTOrO MpalliBHUKA B CLILCHKOTOCTOAAPCHKOMY BUPOOHMUIITBI.
[InanyeThcs TakoXX TOBEPHYTH JO TOCHOAApPChKOTO 00iry moHan 17% HuHi
HEJIOCTYITHUX CUIBCHKOTOCIIONAPCHKUX 3eMelb; B 1,5 pa3u 30UTBIIUTH BiJICOTOK
BUKOPUCTAaHHS ab0 mepepoOKH BIIXOAIB CUIBCHKOTO TOCIONAPCTBA; MalKe MOJBOITH
o0csru mepepoOHOT CUTLCHKOTOCIIONAPCHKOT CUPOBUHU 1 3HAYHO 30UIBIIUTH YaCTKY
npuOyTKOBUX CUIHCHKOTOCTIOAAPCHKUX BUPOOHUKIB [2].

Crpareris PO3BHUTKY TaKOXK CIPHUSITHME (hOopMyBaHHIO
KOHKYPEHTOCTIPOMOXHOCTI, CTINKOTO 1 nuBepcudikoBaHOTO CUIbCHKOTO
rOCIOJIapCTBA, 110 3a0e3Meuye JOBrOCTPOKOBY MTPOJIOBOIIEYY OE3IIEKY.

Oco0nuBoi yBaru y Crparerii 3aciiyroBye MHUTaHHS MOJEpHI3allll arpapHOro
CEKTOpY; PO3BUTOK MepepoOKH, IHHOBAIIM, a TAKOK CTBOPEHHS YMOB JIJISi PO3BUTKY
CUTBCBKUX TEPHUTOPIM, KOHIICHTPYIOUM YBary Ha HIATPUMKY MOJoauX (epmepiB Ta
PO3BUTKY K1HOYOTO IMiIITPUEMHUIITBA.

Po3pobnena Crpaterissi po3BUTKY CUIBCBKOTO TOCIOAAPCTBA 1 CUIBCHKHUX
TEPUTOPIN IIHHA II€ ¥ TUM, 110 B OJJHOMY CTpaTeTriuyHOMY JOKYMEHTI 00’ €qHaHO JBa
HaAIPSAMKH SIK1 PI3HI 3a CBOEIO CYTTIO, ajie JIOMOBHIOIOTh OJIUH OJIHOTO, I1¢ HaMaraHHS
JOCSITTH BHCOKOI MPOAYKTUBHOCTI CLIBCHKOTO TOCIIOAAPCTBA Ta CTBOPCHHS POOOUHX
MICIIb, HEJIOMYIIICHHS 3HETIOMHOCTI CIIIbCHbKUX TEPUTOPIN TOIIIO.

SAx BigMiTHB MiHICTp arpapHOi MOJITHKHA Ta IpoAoBoibecTBa Bitaniit Koans —
11 ICTOPUYHHMKN JTOKYMEHT SIKHM € He TUIBKHM HAIllUM MAasKoM, a # 000B’SI3KOBUM JIJIs
KpaiHu-KaHauaara 10 BCTyly B €Bpocoro3. Ile moporoBkas, ik MU pO3BUBATUMEMO
Hale cutbChbke TocmomapcTBo [3]. I TyT cimig BIAMITHTH, IO BaXKJIWBA POJIb OyIe
HaJexatu poOoTi Jopaguux ciayx0. B mpomy mmaHi 3HauyHa pobOTa ChOTOIHI
MPOBOAMTHCS Ha YepkamuHi, a came 1o (HOpMyBaHHIO €(PEKTHBHOI Ta JOCTYITHOT
MEpEeXi CUIBCHKOTOCTIONAPCHKUX JTOPAAUUX CIIyX0, M00 3aJ0BOJBLHUTH MOTPEOHU
CUIBCHKOTOCTIONAPCHKUX TOBAPOBUPOOHUKIB, a TAaKOX MIABUIIUTH €()EKTUBHICTH
iX TrocmojmaproBaHHS Ta PO3BUTOK CIUIbCBKUX TepuTopit [4]. TpuBamuii dac
pETiOHATLHUM KOOPAMHATOPOM TI0O POOOTI 3 JOpamuyuMu CiyxOamu B o0OmacTi
OyB YMaHCBHKHII HAIlIOHATBHUI YHIBEPCUTET CAJIBHHUIITBA, & BUKOHABIIEM — JIOKTOP
eKOHOMIYHUX Hayk, mporecop C. M. Ilpwmminko, SKW OIISTXOM ITiIBUIEHHS
npodeciiHuX 3HaHb, NPAKTUYHUX HABHYOK MPOBOAWB iHPOpMAIIHHY Ta
TEXHOJIOT1YHY JIONIOMOTY B MPOBEJEHHI PO3BUTKY CUILCHKUX TEPUTOPINA UepKaniuHu.

3BHUYAHO, 110 31 CTOPOHHM EKCIEPTIB MaloTh MiClie MOOOIOBAaHHA, IO JaHa
Crpareriss € He 30BCIM JOCKOHAJIOK 1 MEPEKOHJIMBOIO, 1[0 3a3HAYEHI HEraThBHI
SBUINA SKI MalOTh B HIA Micie 0e3 HaJeKHUX 3aXOJIB YHEMOXXJIHBIIOIOTH CTaIui
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PO3BUTOK Ta BIJHOBJIECHHS BHUPOOHHUIITBA, HETAaTMBHO BIUIMBATUMYTh Ha J00poOyT
HACEeJIeHHS 1 JOBKULISA, a TAaKOXX MOXYTh CTAaHOBUTH PU3MKU i 3a0€3MEUEHHS
MpOAOBONIBYOI Ta ekojoriyHoi Oesmeku. o y micisiBoeHHMH mnepiog B YKpaiHi
MOKE CIOCTEPIraTucsl HeAoCTaya poOOYOi CUITH, 10 MOXKE MPU3BECTH 0 3HUKEHHS
pIBHS 3alHATOCTI HACENEeHHs, MOTIPHICHHS AeMorpadiuHoi cuTyalii y CUIbChKIN
MICIIEBOCTI, HEJIOCTAaTHHOTO PO3BUTKY O13HECY Ha CUILCHKUX TEPUTOPISAX BCE 1I€ MOXKE
HETaTUBHO BIJKJIACTUCh HA PO3BUTKY Ta MOJEpHI3Allli arpapHOrO CEKTOpy Ta
€KOHOMIIII KpaiHU B LIJIOMY.

[IIo6 mporo He cramocs Ciif 3a0e3MeUUTH CTaIUi PO3BUTOK CLIBCHKOTO
rOCIO/IapCTBa 1 CUILCHKUX TEPUTOPIA KpaiHU, CTBOPUTH YMOBH ISl (PYHKIIIOHYBaHHS
KOHKYPEHTOCIPOMOXHOCTI Ta CTIMKOTO PO3BUTKY arpapHOro CEKTopy OCOOJIMBO 1€
CTOCYETBCSI XapuoBOi Ta NEPepOOHOT MPOMHUCIOBOCTI.

Ha ocHOBI npoBeeHnX JOCIIIKEHb MOXKHA 3pOOUTH BUCHOBOK, 10 MIATPUMKA
CUILCHKOTOCTIOAAPCHKOrO BHUPOOHMIITBA 3 OOKy JepXaBu IOBMHHA 3a0e3MeunuTu
MO3UTUBHUN PO3BUTOK CUIBCHKUX TepuTOpiil. He3Baxkaroum Ha 3ayBa)KeHHs €KCIIEPTiB
Crparerisi € NEepCNEeKTHUBHOIO 1 B HiM 4ITKO OOIPYHTOBaHI CTpaTeriuHi LIl IIO0A0
CUIBCHKOTO TOCIOIApCTBA, BPAXOBYIOUM iXHI BIUIMB Ha CUIBCBKUI PO3BHUTOK.
I romoBHe, MU TOBHHHI PO3yMiTH, W0 0€3 HAJICKHHX 3aXOMIIB 3 TUTaHb
YIOCKOHAJIEHHSI 30ajaHCOBAHOI JEP’KaBHOI TMOJITUKH, HAJIEKHOTO KOHTPOJIIO Ta
e(eKTUBHOI MIATPUMKH 31 CTOPOHU JEp’KaBH, TMPUBEACHHS BITYM3HSIHOTO
3aKOHO/IaBCTBAa Y BIANOBIAHICTH A0 BUMOI 1 craHzapriB €C, MM HE 3MOXEMO
3a0€e3MeYnTH CTAJMH PO3BUTOK CUIBCHKOTO TOCIOAAPCTBA 1 CLIBCBKUX TEPUTOPIN
Ha MEePCIEKTUBY.
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E®EKTUBHICTDb 3ACTOCYBAHHS PICT-PEI'YJIIOIOYUX ITPEITAPATIB
Y CUCTEMI BUPOIIIYBAHHS JIBOHY OJIIMHOI'O

[nTepHeT-anpeca myomikalli Ha CauTi:
http://www.konferenciaonline.org.ua/ua/article/id-2077/

JIbon omiviHmit (Linum usitatissimum L.) € nepcreKTHBHOIO /ISl TIOIIUPECHHS B
VYkpaiHi CUTbCHKOTOCTIONAPCHKOI0 KYJIBTYpPOIO, SIKa 3HAXOAWUTH HIMPOKE 3aCTOCYBaHHS
B XIMI4HIH, mapyMepHii, eleKTpOTeXHIYHIN, aBialliifHIi MPOMHUCIOBOCTI, & TaKOX
BUKOPHUCTOBYETHCSI SIK CHUPOBHHA JUIS IHIIMX MPOAYKTIB [2]. BionoriuHa IiHHICTH
JUISHOT OJii, Tepmr 3a BCE, 3YMOBJCHA BHCOKHM BMICTOM MOHOHCHACHYCHHX Ta
MOJIIHEHACUYCHUX JKUPHUX KHCIIOT, BHUCOKOIO IIO)KMBHICTIO CaMOro HACiHHA a
Tako)k Oaratux Ha OUIOK BIAXOMIB OTpUMAaHHS oOii. 3aBASKH BHCOKOMY BMICTY
HEHACUYCHMX KHUCJIOT Ta IXHIA 3aTHOCTI OKHCIIIOBATUCS, IIBHUJIKOBHUCHUXAIOUMX
JUISTHA OJIisl IIHHA JJIE BUPOOHUIITBA O, aJKIAHUX CMOJI, OJIMHUX JIAKIB, M’ SIKUX
COpTiB MuJIa Toio. He MeHII MepCneKTUBHUM € JIIKApChKe, MEAMYHE Ta KOCMETUYHE
BUKOPUCTAHHS HACIHHS JIbOHY Ta [JI1 OTpPUMaHHS MPOAYKTIB MOro Ccy4dacHOi
nepepoOKH.

VY rocmnomapchkoMy BiAHOIIEHHI 11€ THUIOBA HillleBa KYIbTypa, 3a0e3MeyeHHs
BUPOIIYBaHHS SKOi 3AIMCHIOETHCS M0 3aJIMIIKOBOMY TpuHIUMY. OHAK JbOH
oniHMM (Kyapsm abo KydepsBelb) Ao0pe pearye Ha 3axoAu IHTEHCHQIKaIlii.
Takumu 6€3yMOBHO € CydacHi IpemnapaTH, sIKi MPOSBIISIIOTh PICTPETYIIOYNNH eheKT
Ta OaraTorpaHHH BIUTMB HA PICT 1 PO3BUTOK pociuHu [1].

MeTor0 poOOTH € KOMIUIEKCHA OIliHKa BIUIMBY OKPEMHUX PICT-PETYIIOIUNX
mpernapariB  Ha 3pOCTaHHA POCIWH JIbOHY ONIHHOTO Ta ¢GOpMyBaHHS HOTO
MPOAYKTHBHOCTI B CrielM()IYHUX yMOBax 30HU bymKakchbKoro creny YKpaiHu.

Hocninn mnpoBogmmu B TOB  «Jlpyxx6a CBK». Ipyntu rocmomapctsa
YOpHO3EMU: TIBJACHHI Ha JiecaXx Ta 3BHYAlHI MINEIIPHO-KapOOHATHI, IO
BUPI3HSIOTHCS BHCOKOIO poparodicTio. IlpoTe BupakeHHUM 0OMEXyrouuM (HakTopoM
€ 3a0e3meyeHHs MOCiBiB BOJIOror0. [lorogHi yMOBU POKY JOCIHIIKEHb OyJId TUTIOBUMH,
MEPEeBKHO CHPHUSATIMBAMH [JI1 BUPOIIYBaHHS KYIBTYpPH Y TEpIIid TOJOBUHI
BereTarrii.

[TociBu npony omiiiHoro copty Borui [Jninporecy oOpobiusiu y ¢aszi 2-4 nap
CIpaBXHIX JIMCTOUKIB OpraHo-MiHepalibHUM mpenaparoMm ['ymicon mitoc (1,5 n/ra); y
¢dazy OyToHi3alli 0akoBo cymimiiio npenaparis Birazum 1 n/ra +Mikposit 1 21/ra;
a Takok Ha novarky UBiTiHHA Cuimant (0,5 n/ra). 3a cBOiM CKIIaJIoM MpeCTaBIeHl

62


http://www.konferenciaonline.org.ua/ua/article/id-2077/

npenapatd € Momi-(QyHKIIOHAJbHUMH 332 MAalOTh BUPAXEHHHU PpPICT-pEryirOl0uMii
edexr.

JloCIiKEHHSIMU  BCTAHOBJIEHO, 110 YCI 3a3HAu€Hl Mpenapard MO3UTHUBHO
BIUIMBAJM Ha POCTOBI MpPOLIECHM Ta OPraHOTr€HEe3 POCIHH, W0 NPOSBUIIOCH Y
30UIBIIICHH] KUIBKOCTI POCIHWH, IO BWKWIW, 30UIBIICHHI IUJIOIIl JIUCTS, BUCOTH
POCIIMH, KUIBKOCTI TaKUX €JEMEHTIB NPOAYKTHBHOCTI $IK KUIBKICTb KOpPOOOUOK,
HaciHHsA Ta Macu ix 1000 mT. Y HacHiAoK TakuxX 3MIH CIIOCTEPIrajgocs IMiJABUIIECHHS
IHAMBIAYaJIbHOI HACIHHEBOI MPONYKTUBHOCTI oAHIel pociunu Ha 4,8% 1pu
BUKOpHCTaHHs npenapaty ['ymicon mmtoc (1,5 n/ra), va 20,5% 3a 00poOku Bitazum
1 n/ra + Mikposit 1 2n/ra tTa Ha 17,8 % mpu 06pob6ui Cwrirutant (0,5 n/ra).
Ile 3yMoBMIIO BapitOBaHHS YPOKaMHOCTI HaciHHS (Tabu. 1).

Tabnuis 1. Briius picT-perysiorounx rnpenapariB Ha IpOAYKTUBHICTb JIbOHY
oniiiHOro copty Borni JlHinporecy.

Bapiantu ¥ pOXAHHICTE, YMoBHUY BUX1] 01, KI/Ta
T/ra
KonTponb 1,52 646
I'ymicon mroc (1,5 n/ra) 1,66 722
Bitazum 1 n/ra + Mikpogirt 1,5 n/ra 1,87 845
Cuirmutant (0,5 n/ra) 1,81 809
HIP 05 0,073

3a 00poOku mociBiB mpenapatom ['ymicon mmoc (1,5 n/ra) ypoxalHICTB
HACIHHs 30UThIIMIIACS BiTHOCHO KoHTpoito (1,52 1/ra) ma 0,14 T/ra, mo ckiamae
9,2%. Bin BukopucTaHHs Ha mMociBax KyneTypu mnpemnapary Cumiriant (0,5 n/ra)
ypOKaliHICTh KyJAbTypu 3poctana Ha 19,1%. Ilpore HallBUIIUX pe3yibTaTiB Oyiio
OTPUMAHO TIPU 3alpOBAPKEHHI Y TEXHOJIOTII0 BHUPOIIYBaHHS KYJIbTYPH OOpOOKH
Birazum 1 n/ra + Mikposit 1 21/ra, ne ypoxaitHiCTh HaciHHsA ctaHoBuna 1,87 T/ra,
110 MePEBUITYBaIO KOHTPOIb Ha 23,0%. Pe3ynpraTtu aucnepciifHOro aHasizy cBia4arhb
PO JOCTOBIpHE MIBUIIEHHS YPOXKAWHOCTI HACIHHS Bl KOXKHOTO 13 JTOCIIIKYBaHUX
BapiaHTIB.

VY HacnmigoK 3aCTOCYBaHHS MpenapariB BCTAHOBICHO MIABUIICHHS OJIAHOCTI
HaciHasg Ha 1,0-2,7 myHktr. HaiOimbmnuii MO3WMTHUBHHUMA BIUIMB HAa OJIMHICTH MAajlo
3actocyBaHHs Bitasum 1 n/ra + Mikposit 1 2 n/ra ne moka3Huk ckiangas 45,2%,
a takoxk Cwumiturant (0,5 n/ra) me wactka csrana 44,7%. Tomy mpu 3acToCyBaHHI
Bitazum 1 n/ra + Mikpogit 1 211/ra yMOBHUH BHXiJT Oii JJOCSATAB HAMBUINX 3HAYCHbD,
BiH 30UThIIMBCS BigHOCHO KOoHTpomo Ha 30,8% mo 845 kr/ra. Ilpm 3acTocyBaHHi
npenapaty Cunimnant (0,5 n/ra) ymoBHME Buxin onii ckiagaB 809 kr/ra, mio
MEPEeBULLYBAJIO KOHTPOJIb Ha 25,2%.

3a pe3ynpTaramMu JOCHIAXKEHb MPU BUPOIIYBAaHHI JIbOHY OJiifHOrO 00poOKa
nociBiB y ¢azy Oyronizauii 6ioctumynstopom Birazum (1 n/ra) + mikpogoOpuBo
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MikpoBit 1 2 1n/ra, 3a0e3neuyBajio ypoxaiHiCTh HaciHHA 1,87 T/ra, oTpumaHHs
BasioBoro npuOytky 11,56 Tuc. rpa/ra 13 pentabenbHicTIO 52,3%. OOpobOKa MociBiB
y a3y LBITIHHA PIOAKUM MIKpOJOOpUBOM 13 perymorouuM edpekroMm Culiriant
(0,5 n/ra) no3Bonsuio mocsartu ypoxannocti 1,81 T/ra, orpumaru npulytok 11,78
THUC. TPH/Ta 13 peHTa0eIBHICTIO 56,6%.
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THHOBAIIIMHA YYTJIUBICTb, EKOHOMIYHA IHEPIIS TA
IHBECTUIHINHA NTPUBABJIUBICTD B KOHTEKCTI
PO3BUTKY EKO®EPM YKPAITHU

[aTepHeT-ampeca myomikallii Ha CanTi:
http://www.konferenciaonline.org.ua/ua/article/id-2083/

VY cydJacHHMX yMOBax pO3BHUTKY arpapHOro CEKTopy YKpaiHh ocoOIHMBOI
aKTyaJTbHOCTI HaOyBa€ MUTAHHS CTAHOBJICHHS Ta PO3BUTKY €KOJIOTTYHOTO hepMepcTBa
SK 1HHOBAIIMHOTO HAMNpPSIMYy CLIBCHKOTOCTIONAPCHLKOTO BUPOOHHIITBA. [HHOBAIlIHA
Yy TIMBICTh €] ramy3i, i1 eKOHOMIUHA 1HEPIIIHHICTh Ta IHBECTHUIlIHHA TTPUBAOIUBICTD
bOpMYIOTh CKJIAAHUK KOMIUIEKC B3a€EMOTIOB'SI3aHUX (aKTOpiB, IO BH3HAYAIOTH
MEPCTIEKTUBU PO3BUTKY eKopepM B YKPaiHCHKOMY KOHTEKCTI [3].

[HHOBaIIfHA YYTAWBICTh EKOJIOTTYHOTO (hepMepCTBa TMPOSBISETHCS Uepes3
3MATHICTh Tally3l CHOpPUMMAaTd Ta BIPOBAHKYBaTH HOBITHI TEXHOJOTil, METOIU
TOCIIO/IapIOBAHHS Ta YIPABIIHCHKI pimieHHs. B ymMoBax YkpaiHu 111 XapaKTepUCTHKa
HaOyBae 0COOJIMBOTO 3HAYCHHS, OCKUIBKH TMEPEXia 10 €KOJOTIUHMX METOMIB BEJACHHS
CUTHCHKOTO TOCIOJAPCTBA BUMAarae CyTTEBOi TpaHcdopMallii TpaauIiifHUX ITIXOMIB.
VYkpaiHcbki ekoepMH JIEMOHCTPYIOTh BHUCOKHW pIBEHb CHPUHHATIMBOCTI JI0
1HHOBallll y cdepax OIOJOrIYHOTO 3aXHUCTy POCIHUH, OPraHIYHOIO YHNOOpEHHS,
eHeproe(peKTUBHUX TEXHOJIOT1H Ta 1udposizaiii BUpoOHUUYUX mpolueciB. BoaHouac,
rajgy3b XapakTEepU3YETbCA 3HAYHOK EKOHOMIYHOIO I1HEPI[IE0, IO MPOSIBISETHCS Y
TPUBAJIOMY TEPiO/l MEPEeXOoAy BII TPAAULINHOIO JI0 OPraHiuyHOrOo BUPOOHHUIITBA.
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[Iporec ceprudikaiii 3eMelnb i OPraHiuHOrO 3eMJIEepoOCTBa 3aliMae IIOHAWMEHIIIE
TP POKH, TPOTATOM SKUX (EepMEPChKI TOCMOAAPCTBA MAIOTh JOTPUMYBATHUCS
CYBOPUX BUMOI IIOAO BIJIMOBHM BIJ BUKOPUCTaHHS XIMIYHUX JOOpPUB Ta 3aco0iB
3axucTy pociuH. s iHepUiiHICTh CTBOPIOE MEBHI €KOHOMIYHI BUKIWKH, OCKUIbKU B
nepexiTHui nepiof BUPOOHUKH YaCTO CTHKAIOTHCA 31 3HWKEHHSIM ypOKalHOCTI IpH
30epe’keHH1 BUCOKMX BUPOOHUYMX BUTPAT.

[uBecTuuiiiHa NpUBaOIMBICTE  €KOJOT1YHOrO  (epmepcTBa B YKpaiHi
dopMyeTbCcsl MiA BIUIMBOM JEKUIbKOX KitodoBuX (akrtopiB [1]. [lo-mepmie, ue
3pOCTalO4Mil I100aNbHUN MOMUT HAa OpPraHiuHy MPOAYKILII0, IIO0 CTBOPIOE 3HAYHUN
eKCIOPTHUHN moTeHmian. €Bponeiickkuii Coro3, K OAUMH 3 HAWUOUIBIINX PHUHKIB
OpraHiyHoi TPONYKLii, mpeacTapnsie oOcOOMMBHIA iHTEpec I YKpaiHCHKHX
BUPOOHUKIB, OCOOJMBO B KOHTEKCTI €BpoiHTerpaimiinux mpoueciB. I[lo-apyre,
HasBHICTh B YKpaiHi 3HAYHUX TUIOII POIIOYMX 3€MeJb, SKi HE 3a3HaJM IHTEHCUBHOTO
XIMIYHOTO BIUIMBY, CTBOPIOE TPUPOIHI IMEPEAYMOBH JUISI PO3BUTKY OPTraHIYHOTO
BUPOOHMIITBA. Ba)KIIMBUM acCTIeKTOM PO3BUTKY ekodepM € iXHs poib y 3abe3rneueHH1
CTajJoro PO3BUTKY CUIBCBKUX Teputopil. OpraniuHe BUPOOHULITBO CIIpUsIE
30epeXeHHIO O10pI3HOMAHITTS, MOJIMIIEHHIO CTaHy IPYHTIB Ta BOJHUX PECYPCIB,
[0 Ma€ JIOBFOCTPOKOBE 3HAYEHHS JUISl €KOJIOTIYHO1 CTIMKOCTI arpoekocucteM. Kpim
TOT0, PO3BUTOK €KO(epM CTBOPIOE HOBI PoOOUYl MICIS B CUIBCHKIM MICIIEBOCTI Ta
cipusie OpMYyBaHHIO JTOKAJIIBHUX MPOAOBOJIBINX cUCTEM [2].

[HHOBaAIlIiHA CKJIaJioBa PO3BUTKY ekodepM B VYKpaiHi TICHO TIOB's3aHa
3 BIPOBAPKCHHSM CYYaCHMX TEXHOJIOTIA precision farming, ski J03BOJSIOTH
ONTUMI3YBaTU BUKOPUCTAHHS MPUPOJHUX PECYpCiB Ta MiABUIIUTH €(PEKTUBHICTH
BUPOOHHUIITBA. BuKOpHCTaHHA JApPOHIB JUII MOHITOPMHTY IIOCIBIB, CHCTEM
KparnenapHoro 3pomreHHs, GPS-Hapiramii s TeXHIKM Ta IHIIUX I1HHOBAI[IMHHUX
pillieHb JT03BOJIIE eKodepMaM JIOCATaTH BUCOKOI MPOAYKTUBHOCTI TPHU 30epeKeHH1
€KOJIOTTYHUX IMPUHITUIIIB TOCIIOIapIOBAHHS.

ExonoMiuHa iHeEpIisi B CEKTOPi EKOJIOTIYHOTO (epMepcTBa MPOSBISETHCS
HE JHIIEe 4Yepe3 TPHUBAIICTh MEPEeXiTHOTO TMepioay, ane W dYepe3 HEOOXiTHICTh
dopMyBaHHS ~ HOBHX JIAHIIOTIB  TOCTA4aHHS, HAJNAroKEHHS  3B'I3KIB 3
nepepoOHNKaMu Ta peainizaropamu opraHiyHoi mponykiii. CTBopeHHS e(eKTHBHOT
iHbpacTpyKTypH A 30epiraHHs, IepepoOKu Ta NUCTpUOYIIi OpraHiuHOT MPOAYKITiT
BUMara€ 3HAa4YHMX IHBECTHIIM Ta dYacy g CTAaHOBICHHS. I[HBecTwHIliliHa
MpUBAOIUBICTh €KOPEPM MIAKPIIUTIOETHCS 3POCTAIOYMM BHYTPINIHIM TOMUATOM Ha
OpraHiuHy WPOAYKI[iI0, OCOOJIMBO B CETMEHTI CEPEeIHBOTO Ta MPEeMiyM-KIacy.
dopmyBaHHS  KYIbTypH CIOXWBAaHHS OpPTaHIYHMX TMPOAYKTIB, MIABUIICHHS
0013HAHOCT1 HACEJICHHS IIOJI0 MepeBar €KOJIOT1YHO YMCTOTO Xap4yyBaHHS CTBOPIOIOTH
MEePEeNyMOBH IS PO3IMIUPEHHS BHYTPIITHBOTO pHHKY. lle 0coOmmBO BakauBO 3
ONNISIAYy Ha HEOOXIHICTh AuBepcU(ikailii puHKIB 30yTy Ta 3MEHIIEHHS 3aJI€KHOCTI
B1Jl €KCIIOPTHO1 Opi€HTAII].

BaxnuBum QakropoM po3BUTKY exodepMm € JepkaBHa MIATPUMKA Ta
perynsitopHa nonituka. [I[pUudHATTS 3aKOHY NpO OpraHiyHe BUPOOHUITBO Ta 00Ir
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OpraHiyHOi MPOAYKIIii CTBOPHIIO MPABOBY OCHOBY JIJIsl pO3BUTKY ramysi. [Iporte icHye
norpeda B yJOCKOHAJIEHHI MEXaHi3MIB JEp>KaBHOI MIATPUMKH, OCOOJIMBO B YaCTUHI
(piHAaHCYBaHHS MEPEXIAHOr0 MNEPIOoAYy Ta CTUMYJIOBAaHHS IHBECTHULIM B OpraHiyHe
BUPOOHUIITBO. |[HHOBalIHA YYTIMBICTh €KO(PEpM MPOSBISETHCS TAKOXK Y 3[aTHOCTI
ajanTyBaTHCs O KIIMaTMYHUX 3MiH Ta BIPOBAJKYBAaTH TEXHOJOrIi, CIPSIMOBaHI Ha
MIJBUILICHHS CTIMKOCTI BUPOOHMIITBA. lle BK/IIOYa€E BUKOPHUCTAHHS IMOCYXOCTIMKHUX
COPTIB POCIIMH, BIPOBA/KEHHSI CUCTEM PAHHBOTO MOMEPEHKEHHS PO HECTPUATINBI
MOTOJTHI YMOBH, PO3BUTOK TEXHOJIOT1H 30€peKEHHS BOJIOTH B IPYHTI.

ExoHOoMIYHa i1HEpIis B CEKTOPl YaCTKOBO KOMIIEHCYETHCS BHUIIOIO JIOAAHOIO
BapTICTIO OPraHivyHOl MPONAYKIII Ta ImpeMmialdbHOIO 1iHOIO Ha puHKY. Lle mo3Bomsie
exopepMamM, TMICAS TPOXOKEHHS MEpPexXiHOro TNepioAy, MAOCsIratd BHILO1
pEHTA0ENbHOCTI MOPIBHAHO 3 TPAAULIAHUM CUIBCBKMM rocrnogapctBoM. OHak
BAXXJIMBOIO YMOBOIO € 3a0€3MEUCHHs] HaJEKHOT SKOCTI MPOMAYKINi Ta BIAMOBIIHOCTI
MDKHApOJAHUM CTaHAapTaM OpPraHiuHOTro BUPOOHUITBA. [HBeCTHUIIiHA TPUBAOIHUBICTh
exoepM MOCUITIOETHCS MOMIIMBOCTAMU JUBEpcUPIKaIlii TiIsTTEHOCTI Yepe3 PO3BUTOK
arpoTypusMy, OCBITHIX MporpaM, NpSIMHX MpOAaXiB croxuBadam. lLle cTBoproe
JOJIaTKOB1 JDKEpesia JOXOAy Ta IiJBHUINYE CTIHKICTh Oi3Hec-momeni. Kpim Toro,
ekopepMH YacTO CTalOTh IIEHTpaMHU TOIIMPEHHS 3HaHb Ta JOCBiLy B cdepi
OpraHiYHOTO BUPOOHUIITBA, 110 CIIPUSE PO3BUTKY raily3i B I1IJIOMY.

BaxxmBuM acrekToM € po3BUTOK Koomeparlii Mix ekodepMaMi, 10 J03BOJISE
MojIoJIaTh  OOMEXKEHHs, TOB'I3aHl 3 MacmrTaboM BHpoOHUIITBA. CTBOpPEHHS
KOOIIEpAaTUBIB JUISl CIIJBHOTO BHKOPUCTAHHS TEXHIKM, TEPEpOOKH MPOMYKITii,
MapKeTUHry Ta 30yTy J03BOJIS€ MIABUIMUTH €(PEKTUBHICTh JISIBHOCTI Ta
KOHKYPEHTOCTIPOMOXKHICTh ~MaJIUX Ta CEpPedHiX TocrmomapcTB. IHHOBariiiHa
CKJIaJI0Ba PO3BUTKY €KO(EepM BKIIIOYAE TAKOXK BIPOBAKEHHS MU(PPOBUX TEXHOJIOTIN
JUIS. YOpaBIiHHS BUPOOHMIITBOM Ta 30yTOM NPOAYKIli. BuKopucTaHHs cucteMm
yOpaBIiHHA ~(EePMEPCHKUM TOCIOAAPCTBOM, OHJAWH-TIIATGOPM  JUISL  TIPSAMHX
IpofaxiB, OJOKYCHH-TEXHONOTIM uisi  3a0e3leYeHHs IPO30pOCTi  JIAHITIOTIB
MMOCTa4aHHs CTBOPIOE HOB1 MOXKJIIMBOCTI JIISI PO3BUTKY Oi3HECY.

ExoHoMiuHa 1HEpIisl TPOSIBISIETHCS TaKOXK Y HEOOXiMHOCTI (HOpPMYBaHHS
npodeciiHuX KOMMETEeHI[IH Ta HaBUYOK TmepcoHalny ekodepMm. OpraHiude
BUPOOHHUIITBO BUMAra€e TIJIMOOKOTO PO3YMIHHS MPHUPOIHUX TMPOIECiB, 3AATHOCTI
npuiiMatd pilieHHs B yMOBax IMIBUIIEHOI HEBU3HAYECHOCTi, BMIHHA IMpaIlOBATU
3 CydyacCHUMH TexHoJorisiMu. @DOpMYyBaHHA TaKOro KaJpOBOTO TMOTEHIliaITy
BUMara€ 4acy Ta IHBECTHIII B HaB4YaHHs. |HBecTHIliiiHa TpPUBAOIMBICTE CEKTOPY
MIATPUMYETHCS 3pPOCTAIOUYMM IHTEpecoM 3 OOKy MDKHapogHUX (HiHAHCOBUX
IHCTUTYII Ta TpPUBATHUX i1HBECTOpiB. ExomoriuHe ¢epMepcTBO PO3MISAAETHCS SIK
MEPCIICKTUBHUM HampsaM i "3eneHux" 1HBECTHUIH, IO BIANOBIIAE€ TIOOATLHUM
TPEHJaM CTajlor0 PO3BUTKY Ta BIAMOBIAAJIBHOTO IHBECTYBaHHS. BaXiuBum
(dbakTopoM pO3BUTKY ekodepMm € (PopMyBaHHS CHUCTEMH HAyKOBOTO CYIPOBOAY Ta
MIATPUMKH 1HHOBaIiM. CriBmparlsd 3 HayKOBO-AOCIITHUMH YCTaHOBAaMH, CTBOPEHHS
JNEMOHCTpPAlIMHUX  JUISHOK, TPOBEJAEHHS  MOJIbOBUX  JIOCHIIKEHb  CIPUSE
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HAaKOMMMYEHHIO Ta TMOUIMPEHHIO 3HaHb MNpo €(QEeKTUBHI METOAM OpraHI4HOIo
BUPOOHUIITBA B YKPAiHCHKUX YMOBAX.

[HHOBaLIfHA YYTJIMBICTh Tajiy3l MPOSBIAETbCA TAKOXK Yy 3JaTHOCTI IIBUIKO
ajanTyBaTHCs OO 3MIH CHOXKMBYMX HpedepeHIiil Ta BUMOr puHKY. lle Bkirouae
po3poOKy HOBHUX MPOAYKTIB, BIPOBAHKEHHS CYYaCHUX METOJIB TMaKyBaHHS Ta
30epiraHHs, pO3BUTOK HOBHX KaHaliB 30yTy, BKJIIOYAIOYM MPsSAMI TOCTABKU
CIIOXKMBAaYaM Ta OHJIANMH-TOPTriBiI0. EKOHOMIUHA 1HEpIIisl YaCTKOBO JOJAETHCSA YEpe3
PO3BUTOK BEPTHKAJIBHOI IHTErpalii, Koidu eKoepMu CTBOPIOIOTH BIACHI MOTYKHOCTI1
Ui mepepoOku Ta peanmizamii npoaykimii. Ile mo3Boisie oTpuUMyBaTH OUIBIILY
YacTKy J0JaHOi BapTOCTI Ta Kpalle KOHTPOIIOBATH SKICTh KIHIIEBOTO MPOIYKTY.
[uBecTuiiiiHa MpPUBAOIUBICTH €KO(EpPM TOCHIIOETHCS MOMXJIMBOCTSIMHU  y4yacTl
y MDKHapOAHMX TMPOEKTaX Ta TMporpaMax MIATPUMKH CTaJlOro0  CiUTbCHKOTO
rocnogapcTBa. lle cTBOpIOE€ MOAATKOBI MOXJIMBOCTI JJIs 3aJIy4eHHSI TEXHIYHOI
J0TIOMOTH, 0OMIHY JOCBIZOM Ta JOCTYIY /10 HOBUX T€XHOJOTIH.

Po3BuTok exodepm B YkpaiHi Mae Ba)IJIMBE 3HAYCHHS HE JIUIIC 3 €KOHOMIYHOT
TOYKH 30py, aje ¥ B KOHTEKCTI BUPIIICHHS EKOJIOTTYHUX Ta COIiaJbHUX MPOOJIeM
CUIbCBKUX TepUTOpid. OpraHiuHe BUPOOHUIITBO CHPHUSAE BIAHOBIECHHIO MPUPOTHOT
POMIOYOCTI TPYHTIB, 30€pexeHHIO O10pI3HOMAHITTS, 3MEHIICHHIO 3a0pyIHEHHS
HABKOJIMITHLOTO cepenoBuiia. KpiM Toro, po3BUTOK ekoepM CTBOPIOE€ MOXKIMBOCTI
JUISL CTaJOro PO3BUTKY CUIBCBKUX TpoMajl, 30epekeHHs TpaJuliiHUX 3HaHb Ta
KYJABTYPHOI CIIaIIIIHHU.

Takum 9MHOM, B3a€MO3B'S30K MK 1HHOBAILIMHOI UYTJIMBICTIO, €EKOHOMIYHOIO
THEPITIE€I0 Ta IHBECTUIIIMHOI MPHUBAOIMBICTIO opMye CKIAIHY TUHAMIKY PO3BUTKY
exopepm B VYkpaini. VYcmimiHe TONONMAHHSA ICHYIOUMX BHKJIMKIB Ta peaizallis
HAsBHOTO TOTEHI[Ia]y BUMAarae€ CUCTEMHOTO IiJIXOMy, SKUH BPaXoBY€ BCl IlI aCTIEKTH
Ta 3a0e3reuye 30aJaHCOBAHUN PO3BUTOK TaTy3i.
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TA NEPCHEKTUBU MOI'O BUKOPUCTAHHS B YKPATHI
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AwmapanTt (Amaranthus L) 1ocTaTpHbO 3HAHOMHUI Ta IIMPOKO PO3IMOBCIOMKCHHM
pia TpaB'THUCTUX POCIIMH BIIOMUN NMPEICTAaBHUKAMH, SIKi BiJTHOCATH O CETeTabHOT
rpynu. Okpemi BHUJIM 1€ BEJIUKI POCIMHHU, BUCOTOIO 1O 2 M. 13 JIOMIHAHTHOIO
MIOBEIIHKOI0 B arpoleHo3ax, M0 3yMOBIIOE iX BHCOKY TOCIONApPChKYy HEOE3NeKy B
MOCiBaX KyIbTYpHUX pociuH [1, c. 25].

[Ipore MeHII BiIOMO TMPO MOrO MOCTAaTHHO I[iHHI, & B OKPEMHX BHUMAJKax
1 yHIKaJbHI, BJIACTHBOCTI BHWSBIICHI Ta 3aJ0OKyMEHTOBaHI B OCTaHHI1 JECTHIITTS
HayKoBIIMU. [lpy 1bOMY ICTOPUYHO MIATBEPIKEHO TpHUBAjJe BUKOPUCTAHHS
IIPEICTaBHUKIB IILOTO POAY B KYJIbTypi HapoaiB Amepuku [4, c. 24]. duki dopmu
aMapaHTOBUX TPAIUIIHHO BHKOPUCTOBYBAJIMCA HA TEPUTOPIi YKpaiHU SK IIHHUX
3€JICHUHA KOpM JUIsl JIOMAalIHBO1 XymoOuW, BIJJOMa TaKoK TMPAaKTUKA iX XapyoBOTO
3aCTOCYBaHHS. AMapaHT BITHOCATH JIO POCIWH 13 BHCOKMM BMICTOM OijKa,
30aJTaHCOBAHOTO 1 YHIKAJIBHOTO 332 aMIHOKHCIIOTHUM CKJIaJoM. BiH He mocCTyIaeTbes
3a OT0 BMICTOM Ta I[IHHICTIO HE TUIBKH 3JIaKOBUM, a W HaBTh 00OOBUM KYJIBTypaM.
Haii6inpm BimoMUMHM HampsiMaMH BUKOPHUCTAHHS BHJIIB aMapaHTy € 3€pHOBE Ta
OBOYEBE, NJISl IHIIMX MPOJOBOJIBYUX IIJICH, KOPMOBE, JEKOPATUBHO-IU3ANHEPCHKE,
a TOKOX, B OCTaHHIA TMepioN, MIETUYHO-TIKyBaJbHE Ta MEIUYHO-KOCMETHUYHE
3aCTOCYBaHHS. [3 BIAKPUTHX JKEepea BiAOMO, IO 3 aMapaHTy BUTOTOBISIOTH OO,
OOpOIIIHO, KpyIH, IMJIACTIBI, MAHIPYBalbHI cyXapi, XJ11000yI0uHI, KOHTUTEPCHKI Ta
MaKapoHH1 BHpPOOW, MIBUAKI CHITAHKH, (apMalleBTU4YHI MpernapaTd Ta KOCMETUYHI
3aco0u, WOTrypTH, ropuiyaHi BUPOOHM, MPUKOPMKH JJsi PUO, CyMIlIl AJig JUTSYOTO
XapuyBaHHS, KOPMU JIJIsI CUTBCHKOTOCTIONAPCHKUX Ta CBIMCHKUX TBApHH, MOTIAMAPAHT,
eKCTpakTh, (itouad, Tpas'sHi rpanynu [3, c. 309]. 3aBmsgku TakOMy IIHPOKOMY
CIEKTPY BUKOPUCTAHHS YCiX HA36MHHUX OpPTaHIB POCIWHU Ta BHCOKOMY IOTEHITIATy
MPOAYKTHBHOCTI BUPOOHUIITBOM aMapaHTy HIKABIATHCS BCE OLIBIIE arpOBUPOOHUKIB.
MoxxuBicTh OTpUMYyBaau 10 4 1/ra HeciHHS Ta a0 30 T/ra i OuIblIe 3eJeH0i MacH,
3BaKal04M Ha iX IIHY, POOUTHh MOro BUPOIIYBAHHS HAJ3BUYAWHO MPUOYTKOBUM 1
peHTa0CTBbHUM.
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[Ipore, sk 1 KO)KHE CydyacHE IHTEHCMBHE TOBApHE BUPOOHHUIITBO, BUPOLLYBaHHS
amMapaHTy PO3MOYMHAETHCA 13 HASIBHOTO COPTOBOTO CKIIATy, MPUAATHOTO JIO0 MICIIEBHX
IPYHTOBO-KJIIMTUYHUX yMOB. llpu wnpomy o0OexktuBHo. Illo yHiBepcaslbHICTb
3aCTOCYBaHHSI COPTY OOMEXye HOro IiHHI TEXHOJOTT4HI1 Ta CIOXXUBY1 BIACTHUBOCTI
00 OKpPEeMHUX HamnpsAMKIB BUKopucTaHHA. CranomM Ha kiHeub 2024 poky 10
JlepkaBHOTO pEECTPy COPTIB POCIHMH, TPUAATHUX IS TOMMPEHHS B YKpaiHi
BKiItoueH1 18 coptiB Amaranthus L. I3 Hux 10 copTiB 3epHOBOro NpU3HAYECHHS,
3 COpTH CHJIOCHOTO BHUKOPUCTAHHS a TakoX 4 COpPTH 3pI3HOTO Ta JACKOPAaTHBHOTO
BukopuctanHs. Copr XapkiBcbkuil 1 3a3HaueHuil sl K 00’€KT HJIsl JIIKapChKOTO
NpU3HAYeHHA. BakiauBo, 1m0 mepeBakHa OUTBIIICTH COPTIB PEKOMEHIOBaHA st
BUpoInyBaHHs y 30Hax Jlicocreny 94,0% Tta Iloniccs 66,7%. dns mocynuimBux yMoB
CremnoBoi 30HU pekoMeHg0BaHo e 10 copTis, o ckiaagae 55,6% Bif ix 3aranabHOT
kibkocTi. [Ipu boMy 7 coptiB, T06TO 38,9% € npuaaTHUMH 10 BUPOIYBaHHS B YCIX
IPYHTOBO-KJIIMaTHYHUX YMOBax YKpaiHH, IO CBITYUTH PO X BUCOKY TUIACTHYHICTb.
Jlns nexopatuBHUX 1iiel BukopucToByeThes Llupuns Manrteramna (Amaranthus
mantegazzianus Passerini) Ta Illupuns xBoctara (Amaranthus caudatus L.).
Ha BinMiHy BiJ IHIIMX KYIBTYpPHHUX POCIUH B JlepkaBHOMY peecTpi MpencTaBiieHi
BUKJIFOYHOb BITUU3HSAHI COPTH. HallOUIbII aKTUBHO CEJIEKIIIEI0 aMapaHTy 3aiMaeThCs
XapKiBCbKU HaIllOHATBHUM arpapHuil yHiBepcuteT iM. B. B. JlokywaeBa, sikuii €
aBTopoM 8 copriB, Hamionanpauit 6otaniunmii cax iMm. M. M. I'pumika HarionansHoi
akajmemii HayK YKpaiHW, HAyKOBIII SKOTO CTBOpuUJM 6 copTiB. Tkaoxk cenekiio
Ta HACIHHUIITBO AaMapaHTy 3IHCHIOITh I[HCTUTYT KOpMiB YKpaiHCBKOi akaaemil
arpapHUX HayK, Ha paxyHKy SIKMX 3 COPTH Ta [HCTUTYT CUIBCBKOTO TOCIOAApCTBA
ITomiccss YkpaiHcbkoi akaaemii arpapHuX HayK SKi CTBOPWJIM COPT 3E€pPHOBOTO
npusHadeHHs [lominyxk.

BubipkoBuii HayKOBHI aHaJIi3 COPTOBOTO CKJIaly COPTIB aMapaHTy JEMOHCTPYE
iX BIIMIHHICTb 32 TOMEOCTAaTHYHICTIO, arPOHOMIYHOKO CTaOUIBHICTIO, TA TEHETUYHUM
MOTEHITIaJIOM a TaKoXX pIBHEM Horo peanizarmii. Bucoky mnpakTWyHy IIIHHICTH B
CXiHIA YacTHHI JIIBOOEPEKHOTO JicocTenmy YKpaiHu neMoHCTpyBaiu coptu: Jlepa,
Cem 1 XapkiBcbkuil 1, nnsi sSKUX MpUTaMaHHUM SK BHCOKHM PIBEHb T€HETUYHOTO
MOTEHITiaTy, TaK 1 CTyIiHb WOTo peamizaii [2, c. 16].

HocnimxeHas, mo Oylu MpoBeAeHI B yMmMoBaX KpONMBHHUIIBKOTO paiioHy
KipoBorpaacekoi o65acti i3 COpTOM YHIBEpCAJIBHOTO MPHU3HAYCHHS XapKiBChKUil 1
CBITYHUTH MPO HOTO BUCOKY HACIHHEBY MPOAYKTUBHICTH 1,5-2,3 T/ra Ta dopMyBaHHA
HazemMHoi macu 20-31 T1/ra. Lle CBiZUMTHP NPO MOXKIUBICTH OLIBII IIHPOKOTO
BUKOPHCTAHHS KYIbTypW, HANPUKIAL JJIA BIATBOPEHHS POMIOYOCTI TPYHTY,
OTPUMaHHS BITHOBIIOBAJIBHOT €HEPrii Ta BHPINIEHHS EKOJOTIYHUX MpolIemM
CYy4acHOCTI.
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O®IIOPHUHT SIK T'OJJOBHUM ®AKTOP IIIHOYTBOPEHHSI
B ITPOLECI AIAAJIBHOCTI THK

[aTepHeT-anpeca myomikallli Ha CauTi:
http://www.konferenciaonline.org.ua/ua/article/id-2087/

VY cywyacHomy cBITi Oi3Hec ctae Bce Outbm mnobGambhHuMm. THK aktuBHO
PO3IIMPIOIOTH CBOi omeparlii Ha MDKHApoIHI pUHKH. B ymoBax 3pocTarodoi
koukypeHniii THK mykaioTh cmocoOu 3HIDKEHHS BHUTpaT i 30epexeHHs
KOHKYPEHTOCTPOMOXKHOCTI. OPIIOPUHT MOKE CYTTEBO BIUIMHYTH Ha I[IHOYTBOPEHHSI,
MOJIaTKOBY TOJITHUKY, TEXHOJIOTIHHUM TIPOTpec, 1Mo POOUTh HOTO BaXKITMBUM aCIIEKTOM
CTPATETr14HOTO TIaHyBaHHS.

OcraHHIMH poKaMH OYJIO TPOBEICHO HHU3KY JOCHIKEHb, IPHUCBIYCHUX
opmopunry Tta #oro BmmBy Ha THK. Cromsapuyk . M., KoBampuyk K. @,
KoBampuyk C. @. y cBoiii po6ori "IMmmeparuBu Tpanchopmarliii rodanbHOTO
6i3Hec-odmopunry" [1] po3msgaroTbes ra00aNbHI IMIEpaTUBU Oi3HEC-ODIIIOPUHTY
Ta MEXaHI3MH iX BIUIMBY Ha O(IIOpHI omepallii cy0’€KTiB rOCTOJaprOBaHHs Pi3HOI
HarioHanbHOi HanexHocti. HikitiHa T. A. Y pobGoti "OduiopHi kommanii B
MDKHapogHoMy Oi3Heci" [2] mochimKye isIbHOCTI O(IIOPHUX KOMMAaHIN, SKe
PO3KpUBA€E CyTh 1 TEOPETHYHI 3acau OQPIIOPHUX KOMITaHIM, €BOJIOLII0 OQIIOPiB
Ta BU3HA4Ya€ (PaKkTOpW Ta KPUTEPil YCIIIIHOTO PO3BUTKY O(MIIOPHUX OpraHi3ailii.
AnexceeBcbka [. C. posmmamae cywacHi Tteopii THK, Brmrodaroum acmektu
OoUIOPUHTY Ta WOTO BIUIMBY HA JISUTBHICTH KOPHOpaIliid y M00aTbHOMY CEPEIOBHIITI
[3]. Lli mochimkeHHs HAJAIOTh TTMOOKUH aHalll3 CydacHUX TEHJICHIIIN OPIIOPUHTY Ta
fioro BrumBy Ha aisutbHICTH THK y mmo6anpHii eKOHOMIIT.

OduiopuHr CyTTEBO BIUTMBAaE Ha IIHOYTBOpeHHs y misutbHOCTi THK uepes
HU3KY €KOHOMIYHUX, MOJaTKOBUX Ta (pIHAHCOBMX MeXaH13MiB. B Tabnuili 1 HaBemeH1
OCHOBHI CIIOCOOU TaKOT'O BILIUBY.
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Taoauus 1

MexaH13MH BIUIMBY O(IIOPUHTY Ha IHOYTBOpeHHs B AisuibHOCTI THK

MexaHizmu

XapakTepucTHKa

3HMKEHHS
BUPOOHUYMX BUTpAT

THK mnepenocsts BHpOOHWYI MOTYKHOCTI abo0 TeEBHI Oi3Hec-mpouecu
(manmpukinaza, BUpoOHHULTBO, [T-ayrcopcunr, oOciyroByBaHHs KII€HTIB) y
KpaiHu 3 JEHICBIIOI POOOYOI0 CHIIOK, HIDKYMMH TOJIATKAMU Ta MEHIII
KOPCTKUMU peryisiissMu. Lle mae MOXIJIHMBICTH 3MEHITUTH COOIBapTICTH
IPOJYKIIii Ta MOCIYT; IPOTIOHYBAaTH HUXXY1 LIHM Ha TIIOOATBHOMY PHHKY
a00 oTpumyBatu OuTbII MPUOYTKH MPH 30€peKEHH1 PIBHS ITIH.

Buxopucranus THK  3acrocoByloThb  TpaHcepHE  I[IHOYTBOPEHHS —  MITy4HE

TpaHc(hepHOro BCTAHOBJIEHHS BHYTPIUIHBOKOPIOPAaTUBHUX I[IH MDK MIIPO3JIUIaMU

IIHOYTBOPEHHS KoMmmaHii B pi3HUX KpaiHax. lle mo3Bomsie mepemimyBatu mpuOyTOK Y
IOPUCTUKINT 3 HU3BKMMH TII0/IaTKaMH, BCTAHOBIIIOIOYM 3aBUINCHI IIHU
Ha CHpPOBHMHY a00 IHIII aKTHBH, IO MPOJAIOTHCA MDK MIIPO3ALIaMu;
ONTHUMI3YBaTH IMOJIaTKOBI 3000B’SI3aHHSI Ta 3HW)KYBaTW KIHUEBY IIHY
MPOAYKIII.

[Tonarkose Oc¢mopHi 30HM TPONOHYIOTH MUIBIOBI MOJATKOBI PEXHUMH, SKI

IUTaHYBaHHS Ta
3HMKEHHS (ICKAIIbHOTO
HaBaHTaXXECHHS

noszpossitork THK peectpyBatn kommanii y kpaiHax 3 MIHIMaIbHUM
OTIOZIATKYBAHHSIM; 3MEHIIYBAaTH TMOJATKOBI BUTpPaTH, L0 BIUIMBAE Ha
KIHIIEBY BapTIiCTh MPOIYKIii; BUKOPHUCTOBYBATH MEXaHI3MHU MOJATKOBOT
MIHIMI3allil, Taki K "1ogaTkoBi raBaHi".

Joctyn 10 HOBUX
PHUHKIB

Buxigx Ha HOBI puHKH uyepe3 odumopuHr Moxe go3Boiautn THK
PO3IIMPUTH CBOIO KIIIEHTCHKY 0a3y. Lle Moke mpu3BecTH 10 30UTHIICHHS
00csTy MpoAaxiB, IO B CBOIO Yepry MOKe 3HU3UTHU IIHU depe3 e(deKT
MaciTaoy.

I'myukicTs y
CTpaTeriYHOMY
IIHOYTBOPEHHI

Odmopunar po3sosnsie THK amantyBaTu IMiHM 3alIe)KHO B PETIOHY,
KOHKYPEHTHOTO CEpEelIOBUINIa Ta IMOJATKOBHX pH3UKiB. Hampukman:
BCTAaHOBJICHHS HW)XYMX IIIH Yy KpaiHaX 13 BHUCOKOK KOHKYPEHIIIEIO;
BUKOPHCTAHHS JIEMITIHTOBUX CTPATETiil Yy HOBUX PHHKAX UIS BUTICHEHHS
MICIIEBHX T'PABIIIB.

*Chopmosano asmopom na ocnosi [4, 5, 6]

Odmopunr € BaxkiauBuM 1HcTpymMeHTOM st THK, sxkuii Moxe cyTTeBO

BIUIMHYTU HA IXHIO CTPATErii0 I[IHOYTBOPEHHS, MO3BOJISIIOUM 3HM)KYBAaTH BHUTPATH 1
MiABUIIYBATH KOHKYPEHTOCITPOMOXKHICTD.

[Ipomonyto OinbIl gETambHO PO310paTuch, SIK 3a JIOMOMOTOI O(MIIOPUHTY
THK MoxyTh BruMBatd Ha BuUTpaTH BuUpoOHuiTBa. Oduiopunr mo3somsie THK
MEePEHECTH BUPOOHUIITBO 200 MOCITYTH B KPaiHU 3 HIDKYMMH 3apruiaTaMu, HIOKIYUMU
HaKJIQJHUMU BHUTpaTaMH, TakKi SK OpeHJa MPUMINIEHb, KOMYHalbHI TMOCIYTHd Ta
aJMIHICTPAaTUBHI BUTPATH, 3aBISIKA BUKOPUCTAHHIO PECYPCIB B KpaiHaxX 3 HIDKUYUMHU
BUTpaTaMu Ha BeleHHs Oi3Hecy. KpaiHu 3 HM3BKHM piBHEM MOXOAIB (HampUKIas,
[anis, Kurait, B'etnam, @ininminu) mponoHyOTh JEHIEBITY PoO0Yy CHITYy MOPIBHIHO
3 po3BUHEHUMHU nepxkaBamu. Jlns mpuxiamy, Apple BupoOise TexHIKY uepes
KHTaHChKOTO MiapsaHuKa Foxconn, ocKuIbkM cOOiBapTicTh BHUpoOHMIITBA B KuTai
3HauHO HMk4a, HDK y CIIA. Takoxx, HadTOra3oBi KOMIaHIi peeCTPyOTh JOUipHI
KoMIaHii B OQIIOPHUX 30HAaX [Js JOCTyNmy JO JelIeBIIOl NepepoOKu Ta
TpaHcrnopTyBaHHs [12].
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JInsg  3MeEHIIEHHS  MOJATKOBOro  HaBaHTaxkeHHs THK — kopucTyroTecs
O(pIIOPHUMH IOPUCIUKIISIMH, K1 MPOMOHYIOTh MUIBIOBI MOJATKOBI PEKUMH (HU3BKI
KOpPIOpaTUBHI MojaTku abo ix moBHa BifacyTHICTh). THK MoxyTh peecTpyBatu Oi3Hec
y TakuX KpaiHaxX 1 CIUIa4YyBaTH MIHIMaJbHI NOJATKH, 110 O€3MOCEpPEeNIHbO 3HUKYE
Butpatu. [ns npukiany, Google (Alphabet) BukopuctoByBana o(QuIOpHI CXeMH,
taki sk "Double Irish with a Dutch Sandwich", mns minimizamii momartkis [11].
[akonu, THK MOXyTh CTUKHYTHUCH 13 CyBOPUM pETrYIIOBaHHSM Ta €KOJIOTTYHUMU
cTaHAapraMu. Y Oararbox KpaiHax, J1€ MNPaKTUKYETbCS OQIIOPUHI, E€KOJOTI1YHI
BUMOI'M Ta CTaHJIAPTU OE3MEKH Mpall € MEHII >KOPCTKUMHM, IO 3HUKYE BUTPATH
Ha JOTpUMaHHS HopMmaruBiB. Tak, TeKkCTWIbHA MNpPOMUCIOBICTH banrmanemy Mmae
3HAYHO HW4Yl BUTPATH 3aBISKH CIAOKUM EKOJOTTYHUM PEryssuisiM. TakuM YMHOM
opmopunr gae wmoxiuBictk THK cyTTeBO 3HM3UTH BUTpaTH BUPOOHUIITBA,
BUKOPUCTOBYIOUH JICIIEBY pOOOUY CHITY, OJATKOBI MUIbIH, ONTUMI30BaHY JOTICTUKY
Ta JAocTyn 1o nemeBux MarepiamiB. Lle cmpusie 3pocranHio ix npuOyTKiB Ta
KOHKYPEHTOCTPOMOXKHOCTI Ha TII00aTbHOMY PUHKY.

[Ipuknaau KoMIaHii, iK1 BUKOPUCTOBYIOTh O(MIIOPUHT ISl 3HUKCHHSI IIH Ha
IPOAYKIIIFO HABEJICHO B TabuII 2.

Tadanusa 2
[Tpuknaau Bukopuctanusa oppmopunry THK ta ix edext

THK [Tpuknaay BUKOPUCTaHHS ODIIOPHUHTY

Apple Inc. | SIk BukopucTOoBY€E OpIIOPUHT?

Apple nepenae BupoonuntBo iPhone, MacBook ta iHmMX mpuCTpoiB KUTalHChKOMY
nigpsaauKy Foxconn, 110 7103BOJIsi€ 3HU3UTH BUTpaATH Ha pobody cuimy.MKommanis
peecTpye npulyTku B [prnanmii, 1e KOpHMOpaTUBHUIN MTOAATOK HWk4Unid, HbK y CIIIA.
Edexr:

Bapricte BupoOHmnTBa iPhone y Kwurai € nHabGarato Hwkuoro, Hik y CIIA, mo
J03BOJIsIE KOMITaHIl YTPUMYBaTH KOHKYPEHTOCHPOMOXKHI IIIHM TIPH BHUCOKIA MapiKi
npuOyTKy. OnTUMi3allis MoJaTKOBOTO HABAHTKEHHsI yepe3 OQIIOPHI CXEeMH CIPHUSIE
3HIKCHHIO KIHIIEBOT BAPTOCTI IPOYKITIi.

Nike, Inc. | SIx BukoprcTOBYE O(PIIOPHHT?

BUpOOHHIITBO CHOPTUBHOTO B3yTTSA Ta ONATY IMEPEAaHO B KpaiHW 3 HU3BKUMHU
3apruiaramu, Taki sk B’erHam, Kuraii, [nnonesis, [Hais. BukopucTaHHs KOHTPaKTHOTO
BUPOOHUIITBA 3MEHIIIYE BUTPATH Ha MIATPUMKY BIaCHUX (haOpuK.

Edexr:

3aBIsKM  HHU3BKUM BHUpOOHWYMM BuTparam Nike MOKe TIPOIOHYBATH SIKICHE
CIIOPTUBHE B3YTTs 3a MPUHHATHUMHU I[iHaMU. KomIiaHisi peecTpye 4acTUHY MPUOYTKIB
y KpaiHaX 3 HU3bKHUM OIOJIATKYBaHHSM, IO Ja€ MOXKJIMBICTh 3MEHIIYBaTH BUTPATH.

Samsung | SIk BUKOPUCTOBY€E O(PIIOPUHT?

Electronic | OcHoBHe BHpOOHHMITBO CMapT(OHIB Ta eleKTpoHikM neperaHe y B’ernam, Kwuraii,
S Ianito. JlochimHUIBKI HEHTPU PO3MIIIEH] Y KpaiHax 3 JCUIeBIIMMH CHelianicTaMu
(Innis, Yrpaina, [Toneima).

Edexr:

3aB/SIKM JIETIEBIIOMY BUPOOHHIITBY Samsung MO)ke KOHKYpyBaTH 3 Apple Ta iHIIUMU
OpeHIaMH, MPOMOHYIOYM AOCTYIHINI cMapTGoHu Ta rapkeTd. OQIIopHi MoJaTkoBi
CXEMH JOMOMAraroTh 3MEHIIUTH BUTPATH HA KOPIOPATUBHE YNPABIIHHS.
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IIpoooeoicenns Tabauyi 2.

Amazon SIx BUKOPUCTOBYE ODIIOPHHT?

BukopucroBye oQuopHi LEHTpPH MIATPUMKH KIi€HTIB Ta po3pobku I13 B Innii,
Oininminax ta Kocra-Pumi. Yactuna npubytky peectpyerbes B JlrokceMOyp3i, e
MOJJATKOBA CTaBKa HIKYA.

Edexr:

3aBIsKM JICHIEBIIOMY ayTCOPCHHTY Amazon MOKe MPONOHYBAaTH HU3bKI I[IHM Ha CBOL
TOBApH Ta IMBUJKE 00CITYrOBYBaHHSI.

OdmopHi cTparerii JO3BOJSIOTH 3HU3UTH BUTPATH HA OTIepalliiiHe 00CIyroByBaHHS.

Tesla Sk BUKOpHCTOBYE O(IIOpHHT?

Binkpuna riragpabpuky B Kutai (Gigafactory Shanghai), mo 3menmye BupoOHHMUI
BUTPATH Yepe3 TOCTYI /10 ACUIEBUIOI p0O0Y0i CHIIM Ta MICIIEBUX NTOCTaYaJIbHUKIB.
Excnoprye aBromoOuni 3 Kurtato B iHIII KpaiHH, OCKUIBKH BapTICTh BUPOOHMIITBA B
Kwurai 3nauno Hiwkga, Hix y CHIA.

Edexr:

Tesla Model 3, BupobOnenuit y Kwurai, komTye aemeBiie, HDK aHAJIOTTYHUIN
aBToMOOUTb, BurotoBineHuil y CIIIA. Kommanis Moke MIBHIIIE MaclITaOyBaTH
BUPOOHUIITBO Ta 3HWKYBATH I[IHU Ha €JIEKTPOMOOLII.

*Chopmosano asmopom na ocnosi [8, 9, 10]

Odmopunr mae 3mory THK cyTTeBO CKOpOUYyBaTH BUTPATH Yepes:

1. Nemesury po6ouy cuiy (Apple, Nike, Samsung)

2. Ontumizartito mogarkis (Amazon, Apple)

3. JHoctyn no nemeBmux MarepiaiaiB Ta komrnoHeHTiB (Tesla, Samsung)

4. AyTcopcHHT cepBicHUX TTOCayr (Amazon).

Ili xommaHii BUKOPHUCTOBYIOTH OQIIOPHI CXEeMH HE JIMIIE IS 3HWKEHHS
BUTparT, a i Juisi TOro, mo0 3poOUTH CBOI TOBApW JOCTYIHIIIUMHU JJis KIHIIEBOTO
CIIO’KMBaYa.

[Tepenecenns BUpoOHHIITBA a00 MTOCIYT Y KpaiHU 3 HIXKYOIO BapTICTIO poO0OYOi
cun go3Boisie THK cyTTeBO 3MEHIIUTH BUTpATH. 3a JEIKUMHU OILIHKaAMH, €KOHOMIs
Ha BHUTparax mpaimi Moxke ctaHoButd Big 30% mo 70%, 3anexHO BiJ ranmy3i Ta
KOHKPETHOI KpaiHWU.

Buxopuctanas opuopHuX IOPUCAMKINNA 3 HU3BKUMHU MOJAATKOBUMHU CTaBKAMH
a0o0 creriaJbHAMHU TOJaTKOBUMH pexkumamu go3Boisie THK 3MeHmmTH momaTkoBi
3000B's13aHHA. 3a JaHUMU JOCHIJKCHb, JCSKI KOMMAaHIi 3HIWKYIOTh €(QEKTUBHY
MOJIATKOBY CTAaBKY 10 piBHSA HUX4YE 10% 3aBIgKu OPIIOPHUM cXemaM.

OduropuHr BUPOOHUYUX TPOIECIB y KpalHU 3 JCHIEBIIUMHU peCcypcaMu Ta
MEHII )KOPCTKUMU PETYISIIIIMA MOKE TIPU3BECTH 10 3HAYHOI ekoHOMii. Hampukman,
BUPOOHUIITBO €JICKTPOHIKM B KpaiHax IliBmerHO-CxigHO1 A3ii 103BOJISE€ 3HU3UTH
cobGiBapricTh nponykirii Ha 20-50% [7].

VY pesynabrari IOCHKEHHS TpoOsiieMu O(IIOPHUHTY SK TOJOBHOTO (aKTopa
IIHOYTBOPEHHSI B MPOIIECi MISTLHOCTI TpaHcHarioHanpbHUX Kopropaiid (THK) Oymo
BCTAHOBJIICHO, 1[0 O(IIOPUHT € KIOYOBUM IHCTPYMEHTOM ONTHMI3allli BUTPAT Ta
(dbopMyBaHHS 1[IHOBOI MOJITUKHU HA II100aJIbHOMY PUHKY.

OdmopuHr € NOTY)KHUM YHMHHHUKOM, IO Bu3Hadae miaxomu THK o
LIHOYTBOPEHHSI, JO3BOJISIIOYM 3HUXKYBAaTW BUTparu Ta (OpMyBaTH THYYKI I[IHOBI
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ctparerii. IIpore HOro mupoke BUKOPUCTAHHS BHUKIMKAE HEOOXIIHICTh MOLIYKY
OanaHcy MDK KOPIOpPaTMBHUMH IHTEpECaMHM Ta CIpPaBEAJIUBUM OIOJATKyBaHHSIM.
[lomanbuni jmocnmigpkeHHd Yy Wi cdepl MOBUHHI 30CEpPEIKyBaTUCS Ha aHami3i
PErYIATOPHUX MEXaHI3MIB Ta OILIHII JOBrOCTPOKOBHX HACHIJKIB O(IIOPUHTY AJIs
CBITOBO1 €KOHOMIKH.
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CydacHu#l CBIT CTPIMKO 3MIHIOETHCS 1]l BIUTUBOM IHHOBAI[IMHMX TEXHOJOTIMH,
III0 CTBOPIOE HOBI BUKIIMKH Ta 3arpo3u. CTpaxyBaHHS K 0COOIMBUHN BHJ (hiHAHCOBOT
JISUTBHOCTI BIJITPa€ KIIOYOBY POJIb Yy 3aXUCTI TPOMAJSH 1 MIANPUEMCTB Bl PU3UKIB
Ta HeOe3IeK.

Crorogni YkpaiHa 3a3Hae CEpHO3HMX COIaJbHUX Ta EKOHOMIYHHMX BTpar
gyepe3 30poiiHy arpecito pociiicekkoi ¢enepaitii. CTpaxoBUi PUHOK, MOKIMKAHUM
3a0e3reuyBaTl CTaOUIbHICTh COIIAJIbHO-€KOHOMIYHOTO CEepEeJIOBHINA, 3ITKHYBCS 3
HOBHUMH BUKJIMKAMU Ta 3pPOCTaHHSAM PiBHS pU3HKIB [1, c. 44].

B Vkpaini 3pocrae iHTEpec 10 TaKWX BHAIB OCOOHUCTOTO CTpaxyBaHHS,
AK MEIUYHE CTpaxXyBaHHs, CTpPaxXyBaHHsS BIIMOBIJAIBHOCTI, @ TaKOX CTPaXOBHUX
IMPOAYKTIB JIJII Majioro Ta cepeaHboro Oi3Hecy. OKpiM ILBOTO, iTKUTAI3AIlisS Ta
BIIPOBAKCHHS IHHOBAIIMHUX TEXHOJOTIH y CTpaxoBiii cdepi BIAKpHBAIOTH HOBI
MOJKJIMBOCTI JJISI TIJIBUILICHHS €(PEKTUBHOCTI Ta KOHKYPEHTOCIIPOMOYKHOCT1 KOMITaH11
[2, c. 60]. OgHax BiiicbKOBI [ii, EKOHOMIYHA HECTAOLIBHICTH Ta PeOPMHU CYTTEBO
BIUIMBAIOTh HAa CTPYKTYpY IMOMUTY 1 MPOMO3MIli HAa PUHKY CTPAaXOBHX TIOCIYT.
B ymoBax BiiiHM 3HA4HO 3pPOCTAlOTh PU3UKHU JJIs OI3HECY, IHBECTOPIB Ta HACEJICHHS,
M0 MIJCHIIOE IHTEPEC 1O MAaiHOBOIO CTpaxyBaHHS, CTpaxyBaHHS JKUTTS Ta
CTpaxyBaHHs] BOEHHUX PHU3HUKIB.

CrpaxoBuil puHOK YKpaiHUW NPOMOBXKYE 3pOCTaTH, JEMOHCTPYIOUM MO3UTHUBHI
teHaeHIli y 2024 pori Ta mokparieHHs (iHAHCOBUX PE3YIbTATIB CTPAXOBHKIB, HE
TUBISIYUCH Ha BiHY B YKpaiHi. KibKICTh y4acHHKIB CTPaxOBOTO PUHKY YKpaiHu
ctanoM Ha 12 rpynns 2024 poky CKOpOTHIACh M0 57 PU3MKOBHUX CTPAXOBHKIB, SIKi
3aiiMaroThcsl non-life crpaxysanusm (#a 30 gepsas 2024 6yno 78 CK, na 30 TpaBHS
2023 — 115CK).

CrpaxoBuii puHOK YKpainu 3a 9 wmicsaniB 2024 poky, sk i 3a Il kBapradn,
MOKa3aB 3POCTAaHHSA YCIX KIFOUOBUX IMOKAa3HUKIB - aKTHBIB, CTPAaXOBHX MpeMiil Ta
BUIIJIAT CTPAXOBHKIB. 3arajbHi BaJOBI CTpaxoBi mpemii 3pociu Ha 12,3% 3 34,2 mupn
rpa a0 38,4 mipa rpH, piBeHb BUIIAT ckiaB 41%. [IpeMii pU3UKOBHX CTPaxOBUKIB
3pocTanu JABa KBapTanu nocnuib — Ha 12% kB/kB Ta 10% p/p. Y cTpaxoBuKiB
KUTTS TIpeMii BIAHOBUIIM 3pOCTaHHs micis 3HWxkeHHs y II kBaprani — Ha 10% kB/kB
Ta 9% p/p.
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Basnogi npemii pu3HKOBOTO CTpaxyBaHHS 3pOCTalid APYTHil KBapTaji NOCHUIb Ta
3a 9 micsamis 2024 poxy 3pociu 3 30,6 mupa rpH Ao 34,3 mipa rpH, 30UTBIICHHS
BUIUIAT TpuBajio 3 movarky 2023 poky depe3 IHQUISIIIO Ta JEBalibBAIlilO
HaIllOHAJIBHOT BaJIIOTH, PIBEHb BUILIAT 3p13 3 36% 10 41%.

CrpaxoBl BHMIUIATH MPONOBXKYBAJIM 3pPOCTAaTH, Xo4ya 3 PI3HOIO JIUHAMIKOIO.
Y pusukoBOMy CTpaxyBaHHI BOHM miIBUIIWIKCS Ha 1% KB/KB, 30epirarouu
TEeHACHI[II0, 1o copmyBanacs Ha moudatky 2023 poky, MpoTe TEMIIM MPUPOCTY
CIIOBUTbHUJIUCS.

OOcsr BallOBUX CTpPaxoBUX TMpeMid, MepelaHuX Yy TMepecTpaxyBaHHs, 3a
kBapTai 3pic Ha 7%. PiBenp Bumiar 3a TpancnopTHuMm cTpaxyBaHHAM (KACKO,
OCLIIB, “3enena kapTka™”) y Ci4HI — BEpECHI MEPEBUIIUB MOKA3HUKU aHAJIOTIYHOIO
nepioay MUHYJIOTO poKy Ha 3-4 B. 1.

HaiiGinpiie 3pocTaHHsS B TPAHCIOPTHOMY CTpaxyBaHHI 3a(iKCOBaHO 3a
«3enenoro kaptkoro» (+13% kB/KB), 110 BIJNOBIAAE TMOMEPEAHIM TEHACHIIISIM.
VY cdepi ocobUCTOro crpaxyBaHHsS HAMOUIBIIUN MPHUPICT JAEMOHCTPYIOTh ACHUCTAHC
Ta TYpUCTUYHE cTpaxyBaHHA (+83% KB/KB).

3arajioM TpaHCIOPTHE Ta OCOOMCTE cTpaxyBaHHsS 3abe3neuyioTh noHan 80%
ctpaxoBux mnpemii 1 90% Bumiar Ha punky. Cepeln IHIIMX TPOAYKTIB 3HAYHE
3pOCTaHHS CIIOCTEPIraeThCsl y CTpaxyBaHHI (iHAHCOBUX pHU3UKIB (+25% KB/KB) Ta
BaHTaxXI1B 1 0araxy (+18% KkB/KkB).

Menuune cTpaxyBaHHs MPUHECTO 3 MIIpA TPH, 10 CTaHOBUTH 17% y moptdernti
cTpaxoBukiB. Cyma CTpaxoBUX BHIUIAT ckiana 1,7 mipa TpH, piBeHb BHUIUIAT —
56,84%. OCALIB 3i6pano 3,4 miapn rpH, mo craHoButh 20,12% vy mnoptdeni
ctpaxoBuka. Ilpupict crTpaxoBux miaTexiB ckiaB 32,55%, a cyma CTpaxoBHX
BUIUIAT — 2 MJIpJ TpH. 3eJieHa KapTka 3i0pana 2 MIpI IpH, MO CTaHOBUTH 19,3% vy
noptdeni ctpaxosuka. [Ipupict mnarexis cknas 1,82%, a cyma Buruiat — 1 mupa rpH,
piBeHb BUIiaT — 45,37%.

Cyma ctpaxoux miatexiB 3a KACKO ckmama 5 Mapa TpH, IO CTaHOBHUTH
29,22% y noptdeni crpaxoBuka. [Ipupict mmarexiB cknaB 30,57%, cyma Buriar —
2,5 Mupp TpH, piBens Buruiat — 48% [3].

3a 3 poKkM TOBHOMACIITA0OHOTO BTOPTHEHHs Oararo KOMMaHiii BUMYIIEHI
Oynu TmepeMBUTHCS Oi3HEC-CTparerii Ta KII€HTChKUI cepBic. Jlesiki CTpaxoBUKHU
BUTPUMAJU BUMIPOOYBAHHS BAXKKUMHU YacaMu, Jeski - Hi. Cepen THX CTPaxoOBUKIB, XTO
3aiiMae JiAepchbKi MO3UIlii, palftoe 3 mpudyTkoM Ta gornomarae 3CY MoXHA BUIUIUTH
ctpaxoBi kommaHii «ARX», «kKAPCEHAJI CTPAXYBAHHS», «YHIKA», «VUSO»,
«UNIVERSALNA) Ta iHmIi.

3 mouaTky MOBHOMACIITA0HOI BIfHM CTPAaxXxOBHKH 3MYIICHI OylnH ONEpaTuBHO
YXBAJTIOBATH HU3KY CEPBICHHUX PIIICHB, AAANTYIOYHCh 10 OE3MPee/IEHTHUX 00CTaBHH
1 BpaxoBYIOYH CKJIQIHE CTAHOBHUIIE CBOIX KJTIEHTIB.

byno 3ampoBamkeHO BIACTPOYKY CIUIaTH TPEMid, TOJOBKEHO TEPMIiHH
MOBIIOMJIEHHSI TPO 30WUTKH, JO3BOJEHO BpETyIlOBaHHA O€3 JOKYMEHTIB MOJIIIIii,
a TaKOXX 3HATO OOMEXCHHS Ha BPETYJIIOBAHHS 3a €BPOIMPOTOKOIIOM. B iHIMMX BHmax
CTpaxyBaHHS IIBUAKO BIPOBAIKYBAJIM JOAATKOBI CepBicH, M0 Oyld OCOOJIHUBO
3arpe0yBaHl B HOBHUX YMOBax, 30KpeMa TeJeMeIUYH1 KOHCYIbTAIll JJi1 KIIEHTIB 3a
KOPJIOHOM 1 TEXHIYHHMI aCUCTaHC Y paMKaxX MPOAYKTY “3ejeHa KapTka’.
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Takoxx 3MIHIINCA YMOBU TYPUCTUYHOTO CTPAaxXyBaHHS: HOTO CTalIO MOXKIUBUM
oopMITIOBaTH 3-3a KOPJAOHY, a BIK 3acTpaxoBaHMX Oyno 30uiblieHo. Jyis G6aratrox
YKpalHIiB TYpUCTHYHUN TMOJIC CTaB aJbTEPHATHBOI MEAMYHOMY CTPaxyBaHHIO.
KpiM TOro, crpaxyBajJbHMKaM HaJadd MOXIIMBICTb 3BEPTATUCSA JO KOMIAHIA 3
Oy/Ib-IKOT TOUKH CBITY 3aBJISKH OHJIaH-cepBicaM [4].

Maiixe 3a yciMa BUJIaMHU CTPaxXyBaHHsS B OUIBLIOCTI BHUIAJIKIB JOKYMEHTH Ha
BPETY/IIOBaHHSI MOXKHA TMOJaBaTH BifaleHO. BUKITIOUEHHAM € TOKYMEHTH, MOB’sI3aHi
3 mporecoM ineHTudikaiii/Bepudikailii, ajie B Takiid CHUTyallii JOoMoOMarae MPOEKT
MinictepctBa 1mudpoBoi Tpanchopmariii JIS. Ha el yac HanaromxkeHi mpoiiecu
BiAaneHoi inenTudikaiii/sepudikanii kiienta yepe3 AIO. Knienty qocrarabo Matu
JOCTYNl 110 3acTocyHky ab6o mopramy [IS, ID kaprky abGo OioMeTpuuHMiA
3aKOPAOHHUHN MACTHOPT, TPOXU 4acy (mporec 3aiimae A0 15 XBUIMH, CHIBPOOITHUK
KOMITaH11 KOOPAUHYE 1T KIIIE€HTA).

CrpaxoBi koMnaHii — Jigepu 3MorH 3aByacHo nepemictutu IT mnarpopmu Ha
XMapHi cXoBuIa. MakcumanbHa JUDKATATIZALlS CTala Y IPUroji, o0 BropaTucs 3
HOBHMH BHUKIIMKAMH, 3 SKUMH CTPAXOBHUKH PAHIIIE HE MaJii CIIPaBH.

HaBiTh y BOEHHMII 4Yac CTpPaXOBHKH TIPOIOBXKYIOTh PpO3IIMPIOBATH CBIid
NPOIYKTOBUU P, 3alpOBADKYIOYM HOBI Tporpamu, Taki sk “bponesaxuct”,
“MiniKACKO” ta “KACKO 3anizHuii Kynoia”, a TakoX YIOCKOHAJIOIOYU MOOUIBHI
3aCTOCYHKHU JJIsI KJTI€HTIB.

TakuM 4YHHOM, PO3BUTOK CTPAXOBOIO PHUHKY B yMOBaX BIHH MOTpedye
KOMITJIEKCHOTO ~ MIJIXOAY, W0 BKIIOYA€E CTBOPEHHS IHHOBAIlIMHUX CTPAXOBUX
NPOAYKTIB, 30KpeMa CTpaxyBaHHS BIMCHKOBUX PHU3UKIB, XHUTTSI Ta 370pOB’s
BIMICHKOBUX, a TaKOX 3aXHCTy OI3HECy B yMOBax BiiiHHM. BrpoBamxkeHHs 1udpoBuX
TEXHOJIOT1H, TaKUX SIK OHJIAWH-CTPAaXyBaHHS Ta BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY
JUISL OILIHKKA PH3MKIB, CIPUATHME aJanTaiii cTpaxoBoi Tamy3l JO CydYacHHX
BUKJIMKIB.
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E®EKTUBHICTDb OPTAHO-MIHEPAJIBHUX TOBPUB Y CUCTEMI
ZKUBJIEHHS TA BUPOIIYBAHHSA AYMEHIO APOI'O
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Spwuii TYMiHE BaXKJIMBa 3€pHOBA KYJIbTypa 3 IIMPOKUM apeajioM MOIIHUPEHHS
Ta PI3HOMAHITHUMM TPAAMIIISIMU 3aCTOCyBaHHS. BiH BiAirpae BaXXJIUBY pOib Y
3epHOBOMY OanaHci YKpaiHH, BUKOHYIOUH POJIb CTPaxXOBOi KYJIBTYPH, KOMIEHCYIOUH
BaJOBE BHUPOOHUITBO 3€pHA, Yy pa3l 3MEHIICHHS TIOCIBIB O3UMHUX KYIBTYp,
3abe3neuyroun GypakHuil OajaHC Ta IBSIFOYMCH 00’ €kToM excropty [1, c. 56].

VY IHTEHCUBHHUX TEXHOJIOTISX, SIKi CIPSIMOBaHIN Ha MaKCUMaJbHE BUKOPHUCTAHHS
TE€HETUYHOTO TMOTEHIIIAly COPTIB SYMEHIO, KJIIOUOBY pOJIb BIAIrparoTh MpaBHIIbHE
BHECEHHS MIHEpaJbHUX J0OpUB, edeKTUBHA CcHUCTeMa OOpOOITKy IpPYHTY,
dopMyBaHHS TPOAYKTHUBHOTO CTEOJOCTOI0 Ta HAMIMHUN 3aXUCT POCIUH BIJ
IIKIJIMBUX OpraHi3MiB. Y KOMIUIEKCI arpoTeXHIYHMX 3aXOJiB BaXIWBUM €
PO3MIIICHHS STYMEHIO B TOJISIX CIBO3MIHM 3 JIOCTaTHBOIO POAIOUYICTIO, HA BUCOKOMY
arpoHoMiyHOMY (OHI Ta piBHEM 3a0e3leueHHs KYJIBbTypH €JIeMEHTaMU »KUBJICHHS,
mepI 3a Bce a3otoM [2, ¢. 83]. Bucoka BapTicTh MiHEpaIbHHX JOOPUB Ta 3HIKCHHS
iXx okymHocTi (opMyIOTH TOTpeldy TOIIYKYy IHIIUX CHCTEM, HaIPHUKIIAJ
3aCTOCYBaHHSIM Cy4YacCHUX OpraHO-MiHEpaJbHUX JOOPHUB, SKI ITUPOKO IpPEICTaBICHI
Ha arpapHoMy puHKY [3, c. 12].

[TonboB1 mochmimkeHHs Oylnd TPOBENEHI B TPYHTOBO-KIIMAaTHYHHX YMOBax
bino3zepcrkomy paitoni XepcoHCbKOi 00JacTi Ha TEMHO KaIITAaHOBUX IpPYHTax.
Pik OyB XapkuMmM Ta TOCYIUIMBUM, IO CYTTEBO BIUIMHYJIO Ha €(EKTUBHICTH
CUCTEM JKHUBICHHS. Y Jochifi 3actocoByBatu aszotHe m00puBo KAC 32 Ta
opraHo-MinepaibHe n100puBo ['ymar kamiro AKTUB i3 migBuiiieHuM BMICTOM a30Ty.
OcHOBHE BHECEHHS MPOBOIWIM TiJ TEPEANOCIBHY KYyJIBTHBAIlIIO, a ITIKABICHHS
y ¢a3zy KymieHHs Ta TpPyOKyBaHHs. Y JOCIHiJAlI MPOBOAWIN TOPIBHSIHHS CHCTEM
KUBJIICHHS Ha OCHOB1 MiHEpaJIbHUX JOOPHUB Ta TOETHAHHS MiHEPATbHUX JTOOPUB Y
OCHOBHOMY BHECEHHI Ta JBOX MII)KHBICHb OpPraHO-MiHepaidbHUM ao0puBoM ['ymar
karnito AKTHB.

OcHOBHE BHECEHHSI IOOPHUB Ta MPOBEACHHS MHIIKUBJICHb MOKPAIyBajlo CTaH
¢itorieHo3y. Crnocrepiranocsi 30UIbIIEHHS 3arajibHOi 1 MPOJYKTHUBHOI KYIIUCTOCTI,
BHUCOTH Ta CyXOi Macu POCJHH, KUIBKOCTI 3€peH Ta MacH KOJIOCa, 1[0 MAaJIO BIUIUB HE
MPOAYKTUBHICTh KYJABTYpU. YPOXKAWHICTh 3€pHA SIMMEHIO COPTY AJANT KOJIUBABCS B
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Mexax Bif 2,66 1/ra Ha koHTpodi A0 3,0 T/ra npu BHECEHHI i KyabTuBaiito Nio Ta
MPOBEJICHHS MIJKUBJIEHB y (pa3y KyUIeHHs Ta TpyOKyBaHHS npenaparoM ['ymar kamnito
AKTUB (0,8 n/ra) (tabm. 1).

TaOnuis 1. YpoxaliHICTh 3epHa STUYMEHIO SIPOro cOpTy Apant
3aJIEKHO B1Jl CUCTEMH >KUBJICHHS, T/Ta

Crnoci0 BHeCeHHs YpoxaitHICTh 3epHa I[TpubaBka Bif
MEpEANOCiBHA T1KUBJICHHS T/ra + HVPIUBICHA,
KyJIbTHBALIS A - T/ra
bes no6pus 2,66
bes no6pus N1 2,72 0,06 0,06
N4o 2,88 0,22
N4o N1g 2,91 0,25 0,03
I'ymar kaniro
N4o AKTHUB 2,89 0,23 0,01
I'ymar kaniro
AKTHB
N4o + Tymar Karito 3,00 0,34 0,02
AKTHB
HIPO05= 0,06 T/ra

3a paxyHOK MIDKUBJICHHS y a3y KymeHHs a30ToM Nig yposkallHICTh 3epHa
3poctana Ha 0,06 T/ra. [Ipu nbomy came ocHoBHe BHeceHHs Nag 3a0e3nedyBaiio
orpumanHs aoxarkoBo 0,22 T/ra 3epHa. Ha takomy ¢oni mimxuBienas KAC 32 i3
po3paxyHky Nig 3abe3neuyBaB mpubasky 0,03 T/ra 3epHa. PesynpraTuBHHM Oyio 1
BUKOPHUCTAHHSI OpraHO-MiHEpAJIbHUX JOOPHUB JUIS MiHPKUBICHHS Y a3y KyIICHHS Ta
TpyOkyBaHHs. Ha ¢oni ocHOBHOro BHeceHHs Nio BiJl 3aCTOCyBaHHS MIKHUBICHHS
y ¢azy kymeHHs rymarom kaiito AKTHB poszoro 0,8 n/ra HE BCTaHOBICHO
JIOCTOBIPHOTO MiABUIICHHS yposkaro 3epHa. [lepeBunierHs: GOHOBOTO PiBHSI CKIaAa0
0,01 1/ra mpu 3uauenni HIP 05 0,06 1/ra. JIBopa3oBe 3actocyBaHHs ['ymary kamito
AKUTHB 3abe3nedyBaio JOCTOBIpHE 3pOCTaHHS YPOKAWHOCTI, MO CKJIAIAJIO
0,12 t/ra. TakuM YMHOM IIO€AHAHHS B CHUCTEMI >KHUBJICHHS OCHOBHOT'O BHECEHHS
a30Ty Ta MIDKUBICHb OpraHo-MiHepaidbHUMHU mpenaparom ['ymar kamiro AKTHB
MPOSIBIJIO TTO3UTUBHUY BIUIMB HA CTaH IMOCIBIB, YPOXKANUHICTh STUYMEHIO Ta PE3YIbTaTH
BupomyBanHs. [Ipu BimHOCHO HU3BKIM BapTocTi ['ymar kanmito AKTUB Ta Butparax
Ha #oro BHECEHHS OylIO MIATBEPI)KEHO BHUCOKHW PIBEHb OKYITHOCTI TaKOTO
nomarkoBoro 3axomy [4, c¢. 312]. Anamizyrouum OTpUMaHI pe3yabTaTd HEOOXITHO
3Ba)KaTH, 0 B AHOMAJIBHO TMOCYINUIMBHX YMOBaX, SKUM OyB PIK JOCITIIKEHHS
OKYMHICTh MIHEPAIbHUX JOOPUB PI3KO 3MEHIIYETHCSI.

3a ¢ony xuBneHHs: Nio + nimkusieHHs y a3y kymeHHs Nig ypoxxalHICTb
ckiana 2,91 Tt/ra, Oymo oTpumaHo yMOBHuUM mpuOytoxk 5,08 THC.TpH/Ta, Ta
penTabenpHicTh 27,9%. Ha doni xxuBnennst Nag + y dasy kyuieHHs: Ta TpyOKyBaHHS
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nipxuBiaeHns ['ymar kanito AKTUB (0,8 n/ra) ypoxaliHicTs 3epHa 3poctana 10 3,0
T/ra Opu UbOMY Oya0 oTpuMaHo 5,3 THC. TpH/Ta YMOBHOrO MpUOYTKY 3a
peHTabenbHoCTI 28,3%.
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OnTumanbHa TONATKOBA CHUCTEMA € KIIOYOBMM YHMHHUKOM CTHMYITIOBAaHHS
€KOHOMIYHOTO 3pOCTAaHHsS KpaiHu, aJKe BOHA OJIHOYACHO BpaxOBY€ IHTEPECHU
IUTATHUKIB TIOAATKIB 1 CHOpPHSE COIIAJIbHO-EKOHOMIYHOMY Tiporpecy. BaxmmBo,
mo0 Taka cucTeMa 3a0e3reduyBajia CBO€YACHE 1 MOBHE HAIXOMKCHHS TMOJATKOBHUX
TJIaTeXIB, MO CTIPHUsE TTOKPAIICHHIO PiBHS KUTTS HaceneHns [1, c. 110].

Opnak Garato HaAyKOBI[IB Ta MPAKTUKYIOUMX EKOHOMICTIB TOTOKYIOThCS,
mo noroyHa cTpykrypa I[lomarkoBoro komekcy YkpaiHM HE BIATNOBITa€ BUMOTaM
ONTHMAaJbHOCTI. BOHM BBa)KarOTh, IO JUIS IMJBHUINCHHS €()EKTUBHOCTI ITOIATKOBOT
CUCTEMHU HEOOXITHO 3ampoBaJAWTH HU3BKI CTaBKM IMIONAaTKy HAa MPHOYTOK Ta
MPOTPECUBHI CTAaBKM JUIsl OIMOMATKyBaHHS JOXOAiB (i3myHMX 0ci0, 30KpemMa
MPUBATHUX MIANPUEMIIIB. BakKIMBUM TakKoX € CTBOPEHHS MUIBIOBUX YMOB IS
pPI3HMX KaTeropid TIUIAaTHUKIB TOMATKiB 1 KopuryBaHHs cTaBok [IJIB s
30BHIITHLOEKOHOMIYHUX orepartii [1, c. 110].

Po3mairts mnomatkoBux cucteM Yy €Bpomneiicbkkomy (Coro3l  MiJIKPECITIOE
HEOOX1THICTh PO3POOJICHHS HAYKOBO-METOAWYHMUX IIJAXOJIB /IO OI[IHIOBAHHS 1XHBOI
KOHKYPEHTOCITPOMOKHOCTI, III0 JTOTIOMOYKE ONMTHUMI3YBAaTH IXHIO IISUTBHICTH B YMOBaxX
mobamizauii. e mo3BonuTh He numie 3a0e3nedntd e(eKTUBHE (PYHKI[IOHYBAHHS
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MOJATKOBUX CHCTEM, alie¢ i CTUMYIIIOBATH €KOHOMIYHHI PO3BUTOK Ha MIXKHAPOTHOMY
PiBHI.

Tum yacom, 3HauHa YacCTHMHA JOCIIPKEHb CKOHIICHTpOBAaHA Ha aHai3l
MUDKHApOAHOIO 1HAEKCY THOAATKOBOiI KOHKYPEHTOCIPOMOXHOCTI, SIKHM 4acTo
BUKOPHUCTOBYETbCS JUIsl TOPIBHSAHHSA TMOJATKOBUX CHCTEM pI3HHUX KpaiH [2].
®ponoa H. B. [3] y cBoeMy AOCHIIXEHHI 30CEPEIKYEThCSI HA ONOAATKYBaHHI
npulOyTky mignpuemMctB 3a Merogukoro Center for Global Tax Policy (USA),
aHaJI3yloud OCHOBHI KOMIIOHEHTH Ili€i cHCTeMH B VYKpaiHl Ta iX BIUIMB Ha
MDKHApOJHY KOHKYPEHTOCIPOMOXHICTh. Takok aBTOpKa TMPOMOHYE MUIAXH
NiIBUIICHHS €(QEeKTUBHOCTI YKpPaiHCHKOI CHUCTEMH OMNOJATKyBaHHS MNPUOYTKIB Ha
OCHOB1 MIXKHApOJIHUX MTPAKTHUK.

3rifHO 3 aHaJI30M JOCHIIKEHHS [4], BUCOKA MO3HUIlis KpaiHW Yy PEUTHHTY
MiXHapOIHOTO IHACKCY MOAATKOBOI KOHKYPEHTOCIIPOMOXKHOCTI KOPETIOE 3 BUCOKUM
piBaeM BBII na nymy HaceneHHs, M0 CBIIYUThH NpPO Te€, MO €()EKTUBHI MOJATKOBI
CUCTEMH CIIPHUSIOTH 3arajJJbHOMY €KOHOMIYHOMY OJIarOmoIyyyro.

i [mochikeHHS HAroJoOIIYIOTh Ha BaXKJIMBOCTI IIIMOOKOTO PO3YMIHHS
MOJATKOBUX CHUCTEM Ta BIUIMBY ITOATKOBOI MOJITUKK HAa €KOHOMIKY, MiAKPECIIOIUN
HEOOXITHICTh BUKOPUCTAHHS KOMIUIEKCHOTO TIAXOAY JUIsl  OI[IHIOBAaHHA Ta
pedopMyBaHHS IMOIATKOBUX CHCTEM Ha HAIlIOHAJBLHOMY Ta MI)KHAPOTHOMY PiBHSX.

HaykoBuii iHTepec 10 OIIHKU IOJATKOBHX CHCTEM TIOUIIUPIOETHCS HAa Pi3HI
aCmeKkTd 1 METOJWKH, WI0 J03BOJisie OaraTrorpaHHO aHalli3yBaTH 1 MOPIBHIOBATH
MOJIaTKOBI MOJITUKHK PI3HUX KpaiH. BUBUEHHS pI3HOMaHITHOCTI MiAXOMIIB 10 BHOOPY
IHAUKATOpPIB Ta METOAIB OI[IHIOBAaHHS BIIKPUBA€ HOBI TMEPCHEKTUBU IS
BIOCKOHAJICHHS TTOJJATKOBUX CUCTEM.

[anexc MbkHapomHOi TmomarkoBoi kKoHKypeHTocmpoMmoxHocTi (ITCI), mio
omintoe momatkoBi cuctemu 38 kpaiH OECP, cnyrye sk wmipka s
BU3HAUYCHHS ©€(EKTUBHOCTI IIOJAATKOBHX TOJITHK BIJAMOBIAHO JIO KpHUTEPiiB
KOHKYPEHTOCTIPOMOXKHOCTI Ta HEWTpadbHOCTI. B  igealbHOMY MOAATKOBOMY
KOJIEKCl, SIKUM MiATPUMYE HHU3bKI Map>KUHAJIBHI CTAaBKH 1 MIHIMI3ye EKOHOMIYHI
CIIOTBOPEHHS, HE Mae OyTH IepeBar g OKpEeMHUX BHUIIB MISUIBHOCTI abo rpym ocio,
110 3a0e3mevye OqHAKOB1 YMOBH JJIS BCIX YYaCHHUKIB €KOHOMIKH.

ITCI 3anmyuae 43 iHmuKaTtopu, pO3MOAUICHI y M'SITh OCHOBHUX KaTETOPIW:
KOpPIIOPATUBHE  OMOMATKyBaHHS, OMOJATKyBaHHS  1MoXomiB  (i3myHUX  0cCi0,
OTOMAaTKyBaHHSA  CIIOKUBAHHS, OIOJATKyBaHHS  BJIACHOCTI Ta  MDKHapOIHE
omomarkyBaHHsa. [li kareropii 1 mimkareropii J03BONAIOTH BCEOIYHO aHali3yBaTH
Ta OIIHIOBATH TOJATKOBY TONITHKY, BUXOJSYH 3 SKICHMX Ta KUIbKICHUX IapaMeTpiB,
1 € BOKIIMBUM THCTPYMEHTOM JIJIsi PO3POOKH PEKOMEH IAIliN 3 OMTUMI3aIlil TOJaTKOBUX
CUCTEM Ha HAI[IOHAJIbHOMY Ta MI>KHAPOJHOMY PIiBHSX [2].

Awnaniz METOI0JIOTIT Innexcy MIDKHapOJHOT IMOJAaTKOBOT
koHkypeHTtocnpomokHocTi (ITCI) nmns VYkpainum BusiBise meBHI OOMEKEHHS Ta
MOXJIMBOCTI JiJIsi ii BAOCKOHaseHHs. llepiie oOMexeHHs mojsirae y BUKOPUCTaHHI
3HAYHOI KUTBKOCTI MOKA3HHKIB, IO MOXKE MPU3BOAUTH IO CTATUCTUYHUX MTOMHUIIOK
y migpaxyHkax. lle Moke BIJIMHYTH Ha JOCTOBIPHICTH 3arajbHUX pE3YJbTaTiB,
aJpKe BUIIAJIKOBI MOMUIIKM y BEJIMKIM KUIBKOCTI MOKa3HUKIB MOXYTb CIOTBOPUTHU
KIHIIEBY OIIIHKY.
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Jpyre oOMeXeHHsI CTOCYETHCSI METOIUKU PO3PAXYHKY OLIHOK Y IiJIKaTeropisx,
K1 BKJIOYAIOTH JEKUIbKA MMOKa3HUKIB. OCOOIMBO 1€ CTOCYEThCS IMiJIKaTeropii,
7€ pPI3HOMaHITHI TOKa3HUKA MalOTh OJHAKOBY Bary, 110 MOXE HE BlAoOpaxaru
iX peanbHMI BIUIMB Ha IMOJATKOBY cucTeMy KpaiHu. Hanpukman, y kareropii
BIJILIKOAYBAHHS BUTpAaT pPI3HI acHeKTH, SK KUIbKICHI TaK 1 SIKICHI, OLIHIOIOTHCS
OJTHAKOBO, 10 MOXKE MPU3BECTH J10 HEMPOMOPLIMHOT OI[IHKH IX BaXKJIMBOCTI.

Tperss mpob6nema BumuBae 3 Toro, 1mo ITCI po3paxoByerhbcs mnuiie s
kpain-wieHiB OECP. Lle cTBoproe BUKIMK 111 YKpaiHU, OCKUIBKH ii HEMA€E y CIHUCKY
KpaiH, 10 BUBYalOThCs. Lle oOMexye MOKIMBICTh NOPIBHSAIBHOTO aHAJI3y 3 IHIIUMU
KpaiHaMHu, SKI MOXYTh OyTH BaKJIMBUMHM [JIsl 30BHIIIHHOCKOHOMIYHUX 3B'SI3KIB
VYKkpaiHu.
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Plate structures, which include laminar composites, are widely used in various
industries. Quite difficult to detect damages, such as corrosion and delamination in
composite structures, can occur in these components. Due to this, there is a need
to implement methods for monitoring the condition of the structure, as well as
non-destructive evaluation. Examples of cost-effective techniques that can help
ensure safe and reliable operation of structures incorporating composite inserts
include radiographic testing [1], eddy current testing, magnetic particle testing [2],
and many others. The engineering implementation of these methods usually requires
various precautions and time-consuming verification processes. The analysis of
acoustic and guided wave propagation results underlies most methods for detecting
damage in layered structures.

The vibration mode of the plate structure is provided by the propagation of
mechanical waves in the form of Lamb wave packets. Wave characteristics such as
attenuation, reflection, scattering coefficients, and time of flight are often used to
detect and identify faults using various signal processing techniques. Guided wave
propagation patterns are complex and difficult to analyze due to their dispersive and
multimodal behavior [3]. Therefore, issues of improving damage detection efficiency
require isolation of wave modes. This can be achieved based on wavenumber
analysis. Wavenumber spectroscopy algorithm successfully localizes and visualizes
thickness change caused by damage initiation [4]. Local wave number estimation can
lead to efficient and quantitative assessment of the size and depth of delamination
in composite plates. In addition, efficient quantitative assessment of damages
occurring in the bulk of the composite structure requires the implementation of both
instantaneous and local wave number filtering to the Lamb directed wave packet field
data. A prerequisite for the analysis of multimodal directional wave fields is the
ability to separate propagating, transformed and reflected wave modes using wave
number filtering. In this case, energy wave mapping after processing consisting of
wave number filtering is effective for damage visualization. It should be noted that
in some cases the wave energy is insufficient to identify mechanical damage,
especially in composite structures. This creates several problems, including the need
to increase the number of sensors and actuators, as well as the averaging procedure,
which is expensive in terms of numerical calculations.
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The technique using the full stationary wave field is free from these drawbacks.
The technique of acoustic wave spectroscopy uses standing waves to detect damage
instead of guided waves. The results of these studies showed that different types of
damage can be detected using wave number analysis. In particular, the wavenumber
mapping method allows detection and visualization of small defects such as cracks.
It uses a single excitation with a fixed frequency in a steady state. The advantages
of such a technique include: efficient energy injection into the composite structure,
which leads to the appearance of higher magnitude waves; the need to use only a few
cycles of wave measurements to record the behavior of wave packets at each
scanning point. The implementation of the wavenumber filtering technique involves
a modification of the scanning process. The measurement of the full stationary
wave field is performed using a piezoelectric transducer mounted on the surface of
a composite plate. plate. The transducer generates a stationary excitation at a single
frequency. Scanning is performed over a uniformly discretized two-dimensional grid
M x N of the spatial scanning area, where M and N are the numbers of spatial points
in the x and y directions, respectively. After the scanning process is complete,
the measured response is reconstructed into an M x N x T 3D matrix v [X, V, 1],
where t represents the data in the time domain. The discrete Fourier transform
allows processing the entire array of data on the response of the Lamb wave packet
receiver.

The paper presents a modified 2D wavelet-based damage detection method
based on wavenumber analysis. The wavenumber, the inverse of the wavelength,
has a fixed value for a given frequency, thickness and material properties. Therefore,
a change in wavenumber is an indication of structural damage in a composite.
The wavenumber spectra of the steady-state response v [X, Yy, t] are a superposition of
several propagating modes existing at the excitation frequency.

In a fixed frequency range, the response contains symmetric (SO) and
antisymmetric (AO) modes of zero order. Isolation of the wave mode is of utmost
importance for wavenumber-based damage detection. The reason is that the presence
of several modes creates difficulties for automated analysis of wave number spectra.
The method of laser scanning of the wave field of a stationary state used in the
work allows focusing on one mode. The performance of the wavelet-based composite
volume damage detection technique is determined by the mother wavelet function.
The results of numerical calculations and their comparison with the available
experimental data show that the structural damage can be clearly identified with
higher accuracy by filtering the 2D wavelet wavenumber. It is found that the wavelet
damage indicator function can accurately identify the wavenumber change in a much
higher spatial resolution compared to the 2D Fourier transform.
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Solid solutions based on germanium telluride are considered to be among the
most efficient medium-temperature p-type thermoelectric materials to date [1]. High
thermoelectric figure of merit has been achieved for GePbBiTe solid solutions, where
the figure of merit is approximately 2.3 at T = 700 K [2]. This value can be further
increased, in particular by optimizing doping and further improving the material
growth technology. Improving the composition and structural properties, such as
grain size and dislocations, can contribute to increasing the efficiency of the material
for thermoelectric applications over a wider temperature range.

In the study of hard GePbTe and GeBiTe solutions, an approximation was
used to calculate the electronic component of thermal conductivity, in which it was
assumed that a non-parabolic zone of light holes is located higher in the energy
spectrum. As a result, important conclusions were obtained regarding the location of
the Fermi level [3], on the basis of which an increase in the thermoelectric figure
of merit ZT was explained when lead (Pb) and bismuth (Bi) atoms were added to
GeTe.

Due to differences in the numerical values of the band parameters specified
in [1-2] and used in [3], this work calculates the Fermi level and the electronic
component of the thermal conductivity coefficient based on experimental data [3].
The main objective of the study was to identify possible differences in the numerical
values of these parameters due to the choice of a specific model of the GeTe band
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structure. The work also focuses on the effect of doping on changes in the conduction
band parameters, which allows for more accurate optimization of the thermoelectric
properties of materials for use in thermocouples.

The first step in calculating the electron component of thermal conductivity
Is to determine the chemical potential of electrons (the Fermi level). As a rule,
these values, including in works [1-3], are obtained from experimental dependences
of the Seebeck coefficient S(T). In this calculation, a model of a parabolic and
non-parabolic valence band was used, considering the possible degeneracy of charge
carriers.

The results of the Fermi level calculations are shown in Fig. 1. It can be
observed that the parabolic model predicts a deeper location of the Fermi level
compared to the non-parabolic model. For the non-parabolic band, at two different
values of the band gap Eg(T) (according to [2] and [4]), the Fermi level p differs by
approximately 0.02 eV, which, at a temperature of 500 K, corresponds to about 40%.
In the temperature range corresponding to the cubic phase, the difference between
the u values decreases, as the Eg values obtained in [2] and [4] are close in this
temperature range.

These differences in the Fermi level position are crucial for modeling the
electronic and thermal properties of materials, as they affect conductivity and
thermoelectric characteristics. The correct choice of the model is essential for
accurately predicting the material’'s properties and optimizing its applications in
thermoelectric devices (Fig. 1).
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Fig. 1. The temperature dependence of the Fermi energy of Ge0.96Bi0.4Te was
determined from the experimental dependence S(T) from [3] for different models
(A ,A —parabolic valence band model; m, o — non-parabolic valence band model
(Eg(T) — [2]); ¢ — non-parabolic valence band model (Eg(T) — [4]); curve without

markers — parabolic band model and without taking into account carrier degeneracy).
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Special attention should be paid to the analysis of another important parameter
of the theoretical calculation — the mechanism of scattering of charge carriers. In most
studies concerning the interpretation of the properties of GeTe and solid solutions
based on it, it is believed that holes are scattered by acoustic phonons, and the
parameter rrr is taken to be zero. For most compounds of the A4B6 type, this
approach is justified. However, as shown in [1], for solid solutions of GePbBiTe, only
up to a temperature of approximately 400 K does the dependence u(T) ~ T-3/2, which
Is typical for the mechanism of scattering by acoustic phonons. For pure GeTe,
this interval can be conditionally taken to be up to 500 K. However, at higher
temperatures, the deviation of experimental data from such an approximation
becomes significant. The obtained results indicate that to describe the scattering
mechanism at high temperatures it is necessary to take into account additional factors
that can have a significant impact on the behavior of charge carriers, such as
scattering by optical phonons or crystal lattice defects.

Solid solutions based on GeTe are weakly degenerate semiconductors,
whose electronic properties — such as Fermi energy and the electronic component of
thermal conductivity — depend on the chosen band structure model and band gap
value, especially in the non-parabolic band model. Further experimental studies are
needed to confirm the relative positions of light and heavy hole bands, determine the
dominant carrier scattering mechanism, and refine effective mass values.
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Thin films of cadmium telluride (CdTe) and lead telluride (PbTe) are promising
materials for microelectronics and optoelectronics, particularly in infrared radiation
sources, X-ray and gamma radiation detectors, and thermoelectric energy converters.
This study investigates the transport phenomena in these polycrystalline films,
focusing on charge carrier mobility, scattering mechanisms, and activation energies.
The results reveal that grain boundary scattering and surface effects significantly
impact electrical properties, influencing film performance in various applications.

Cadmium and lead telluride films exhibit unique electronic and transport
properties, making them highly valuable for advanced device applications. CdTe
is particularly suitable for photovoltaic converters, with a theoretical efficiency of
29%, though practical values remain at 12% due to transport property limitations.
In contrast, PbTe films show potential for thermoelectric and infrared applications.
Understanding the influence of film thickness and microstructure on charge transport
is critical for optimizing these materials.

The films were obtained using the hot wall method, with deposition on glass
substrates. The thickness was controlled by deposition time. Structural studies were
conducted via X-ray diffraction, electron microscopy, and optical metallography.
Electrical conductivity was measured in the temperature range of 77-300 K using the
compensation method in constant electric and magnetic fields. The experimental
setup included four Hall and two current contacts, with measurements performed
under a magnetic field of 0.8 T. The measured sample had four Hall and two current
contacts.

The Hall mobility of PbTe films exhibits a sharp decrease as thickness is
reduced below 0.1 um. This reduction is attributed to enhanced scattering
mechanisms at grain boundaries and film surfaces.

The temperature dependence of the Hall mobility follows the power law

W= poT,

where n(d) depends on film thickness and dominant scattering mechanisms.
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Carrier scattering is primarily influenced by surface and grain boundary effects,
leading to a resistivity dependence described by Matthiessen’s rule:

1 1 1
—= =4+ —,

B M

where [ 1s the total mobility, ps is the surface mobility, and pub is the grain
boundary mobility. Surface mobility was estimated using:

s = py(1 + A/d)’

where A is the mean free path, and pyv is the bulk mobility. The model shows
good agreement with experimental data for films thinner than 0.1 um.

The average crystallite size (D) in PbTe films increases with film thickness
according to:

D = 3,8 10°%d'*

Smaller crystallites result in an increased density of grain boundaries, which
act as potential barriers for charge carriers. Activation energy calculations indicate
barrier heights of 0.09 eV for CdTe films and 0.06-0.1 eV for PbTe films, increasing
with decreasing crystallite size (Fig. 1).

The conductivity of PbTe and CdTe films decreases with decreasing
temperature due to enhanced scattering at grain boundaries. The observed activation
energies suggest that thermionic emission over grain boundary potential barriers
dominates carrier transport. A decrease in crystallite size increases the barrier height,
further reducing mobility. The temperature dependence of carrier concentration
indicates that acceptor levels are fully ionized in the studied temperature range, ruling
out their contribution to conductivity changes.

o, Om'cm?
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Fig. 1. Temperature dependence of electrical conductivity of p-CdTe (a)
(L=10-4 cm, Eb = 0.09 eV), p-PbTe films (b) (L, cm: e —1 10-6, A — 2 10-7;
Eb, eV: @ —0.04, A —0.1) with different sizes of crystallites.
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The temperature dependence of transport coefficients in p-CdTe and p-PbTe
thin films was analyzed. The activation energies of intergrain potential barriers
were determined to be 0.09 eV for p-CdTe films and 0.06-0.1 eV for p-PbTe films.
It was demonstrated that the potential barrier model with traps, considering
thermionic emission of charge carriers, effectively describes transport phenomena
in these films. The results provide insight into optimizing polycrystalline thin films
for improved electronic and thermoelectric performance, highlighting the role of
microstructural control in enhancing material properties.
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AHAJII3 TA PO3BUTOK TEXHOJIOTIH BE3TPAHIIEMHOI PEHOBAIIIT
TPYBOIIPOBO/IB I3 3ACTOCYBAHHSIM TAT'OBOT'O ITOPIIIHSA
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Miceki TpyOOmpOBimHI Mepexi MPOKIaNeHi y O0aratbox Ba)KKOAOCTYITHUX
MICIIIX: T JAOpOTaMH, pidKaMH, y TYCTOHACEICHHX palioHaX, ICTOPUYHHX 30HAX,
napkax tomo. Yepes 1e iX JIarHOCTYBaHHA Ta PEMOHT YacTO YCKJIAJIHEHi, a aBapii
MOXXYTh CHPHYMHATH Cepiio3Hi Hacmigku. CHTyallisi BECh 4ac MOTIPIIYETHCS 4Yepes
3HOIICHICTh TPYOONMpPOBITHUX Mepexk, ska gocsarae 60-90 %, a okpeMi IUISHKH
eKCIUTyaTyloThcsi moHaa S50 pokiB, MawOTh 3HAYHI KOPO3iiiHI MOIIKOJ>KEHHS,
C1aOKUi KaTOJHUN 3aXUCT Ta A€PEKTH 130JSUIMHOr0 MOKPUTTA. BrumB Omykaroumx
CTPYMIB 1 3HAQYHUX MEXAHIYHUX HABAHTAXEHb Yy MICTaX MPUCKOPIOIOTh 3HOC
TpyOONpOBO/IIB. 3yMOBJIEHI aBapisIMU BUTOKHM EHEPrOHOCIIB y Ba)KKOJOCTYIHUX
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MICIISIX TPYOONpPOBOJIB HE TIIBKH BaXKKO BUSBUTH, aje€ W CKIAIHO JIIKBITYyBaTH.
VY TakoMy BHNAJIKy Tra30Bl MepeXl B MICBKMX YMOBAaX CTaHOBJISATh OCOOJIUBY
HeOe3neKy uepe3 pu3MK BHOYXIB, a aBapii TEIJIOMEPEX MOXKYTb CHPUUYUHSITH
MacmTaOHl MOIIKOJKEHHS 1HPPACcTpyKTypH. BakKogoCTynHICTh 0ararboX AUISHOK
YCKJIQJHIOE MIBUJIKE YCYHEHHSI TMOIIKO/KEHb, IO MIABUIIYE PU3UK EKOJOTTYHUX 1
TEXHOTEHHHUX KaTacTpod.

[Ilo6 3amo0irtu CyTT€BOMY 30UIBILIEHHIO aBapldiHOCTI TPYOONPOBOIIB
MICBKUX TpPYOONPOBIAHUX MeEpEX HEOOXIJHI PErylIsipHO BUKOHYBAaTH OOCTEKEHHS
Ta 3aCTOCOBYBaTH CYy4acHI METOIM PEMOHTY. PEeMOHT MiIChKHUX TpyOONpOBOAIB Y
BAXKKOJIOCTYITHUX MICISIX € CKJIaJHUM 3aBJIaHHSIM, OCKUIBKUA TPAAMIIAHI TpaHIICHHI
METOAM BHUMAaralroTh BEJIMKUX BUTpar 1 MPU3BOAATH 1O PYHHYBaHHS MICBKOI
iHGpacTpykTypu Ta OararboX IHIIMX HETraTUBHUX HacHiAkiB. ToMmy o0co0IMBOi
yBaru NoTpeOyroTh METOau Oe3TpaHIIeHHOI peHOoBaIlii, pEMOHTY, sKi Jal0Th 3MOTY
MIHIMI3YBaTH BTPYYaHHS y MICbKY 1HQpacTpykTypy. HallepekTUBHIIIMMH TaKUMU
METOJJaMH € TIPOTATYBAaHHSA PI3SHOMAHITHUMH CIOCOOaMH TMOJTIETUICHOBUX TPYO,
PEMOHTHHMX cuUcTeM. Taki pillleHHS MIHIMI3YIOTh €KOJIOT14HI PU3HKU Ta 30epiraroThb
Oomaroyctpiii Mict. IIpoTre, BaXKOIOCTYNHI JUISTHKM BCE 1€ 3aJUIIAIOThCS
NpOOJICMHMMHM, IO BHMAara€ HOBUX IH)KCHEPHUX pilllecHb. TOMYy JOIUIBHHUMH €
NoJajbIlll JOCHIKEHHS CIPSMOBaHI Ha pO3pOOKy O€3TpaHIIeHHUX TEXHOJOTIMH,
SKi JaJyTh 3MOTYy BHKOHAaTH PEMOHT HaBITh HAWBaXXKOJOCTYIHIMINX UISTHOK
TPyOOTIPOBOJIIB MEPEK.

ANBTepHATUBHUMHU TIAXOAaM € BUKOPUCTAHHS MOPIIHIB Uil MPOTATYBaHHS
HOBHX IOJIIETHIEHOBUX TpybompoBoaiB [1], pykasiB [2] y 3HoIIeHi craneBi. Y pasi
3aCTOCYBaHHSI TaKMX TEXHOJOTIH MOXHA CYTTEBO 3MEHIIUTH OOCATH MIATOTOBYMX
poOit. IlopmieHs 37aTeH HE TUIBKM BUKOHYBATH TMPOTIATYBAaHHSA, a H OYMIIYBaTH
nedexrauit Tpyoonposia. Ilpu 1mboMy He TOTPIOHO MPOKIANATH TATOBUM TPOC 1
PO3pOOJIATH BEJIMKI KOTJIOBAHH JIJI PO3TAIIyBaHHS 00JIa HAHHS.

Opnak, TaKUMH TEXHOJIOTIIMM MOXKHa BHMKOHAaTH PEHOBAIlI0  TUIBKU
IPOTSDKHUX JIUITHOK TpyOompoBoay. JlJisi peMOHTY JOKalbHUX Je(EeKTiB CTIHKU
TpyOHu 3acTocoByroTh OaHjaxi. [1[06 BuKOHAaTH OE3TpaHIICHHO PEMOHT JIOKAJILHOTO
nedexTy CTIHKH TpyOu Tpeba 0 HHOTO JIOCTaBUTH PEMOHTHHH OaHaax. OcoOnauBO
BAXKKO 11€ BUKOHATH, SKIO N€(PEKT CTIHKKA TPYyOH PO3TAIIOBAHUN Y BAXKKOAOCTYITHOMY
MiCIli TpyOOTIPOBOY, HAMTPHUKJIA/, 32 KPYTOBUTHYTUM BiBOJ0M ab0 TpiiiHukoM. 1106
e 3AIUCHUTH po3po0OsieHo TexHouoriro “TsaroBuit mopmeHsb” [3], ska Oa3zyerbcs
Ha BUKOPUCTAaHHI OallmacHOro (3 MOB3MOBXKHIM HACKPI3HMM OTBOPOM) TOPIIHS 13
CIWJTIKOHOBOTO KOMIIAyHJa, SIKHM Ma€ BHCOKY €JaCTHYHICTh 1 3MaTHUH TPOXOIUTH
CKIaJHI TEOMETPUYHI NUISHKU TpyOompoBony. [lopmieHp pyxaeTrbes M HI€0
CTHUCHEHOTO TIOBITPSI 1 MPOTATYE 32 COO0I0 PEMOHTHY CHCTEMY Ta THYUYKY TPYOKY, sKa
PO3MOTY€EThCS 13 TOMIIIEHOTO B FEpMETUYHY Kamepy Oapabana. PemoHTHa cuctema
CKJIQJIa€ThCA 3 3aKPIIUICHOTO HA CINACTHUYHIA OOOJOHIII IPOCOYCHOTO CIHEIiaJbHOI0
cMoror0 OaHmaka. ['epMernyHa kamepa TpHETHAHA O IOYATKy PEMOHTOBAHOI
OuistHKY  TpyOoonpoBoay. Komu OaiinacHuii mopiieHs gocsarae AeeKkTHOro Micis
TpyOOIpOBO/ly THYUKa TpyOKa po3MOTY€eThCsl 3 OapadaHy MOBHICTIO 1 rajJbMye HOTO.
VY 1eil MOMEHT MOTIK MOBITPS MPOXOAWTH Y€pEe3 HACKPI3HUU OTBIp B MOPIIHI, L0
3ano0irae po3puBy rHydkoi TpyOku. Toal B rHydky TpyOKy KOMIIPECOPOM MOJAI0Th
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MOBITPsI, SKE HAMOBHIOE €JIACTUYHY OOOJOHKY 1 MPUTHCKAE PEMOHTHUN OaHIax
10 BHYTPIIIHBOI CTIHKA TpyOompoBoay B Micui naedekty. ExcneprumeHTaabHO
MIATBEPKEHO, 110 OalmacHU MOPIICHh MOXE MPOXOAWUTH BIABOAM Ta TPIMHUKU
TpyOONpOBOAY 1 MpOTAryBaTM 3a COOOK pPEMOHTHY cucTteMy. Takox
€KCIIEPUMEHTAJIbHO BHU3HAYEHO ONTUMAJbHUN [1aMETp HACKPI3HOTO OTBOpPY B
OalilmacHOMYy TMOpPIIHI Ta TUCK y eJlacTu4Hiil oOosoHii. IIpomucioBa ampobariis
MITBEpAUIa Tpale31aTHICTh PO3POOICHOT TEXHOJIOT1T 1 TEXHOJOTTYHICTh BUKOHAHHS
ycix omepauii. Taka TexXHOJOriss Ja€e 3MOry BHUKOHYBaTH  JIOKQJIbHHIMA
BHYTPIIIHBOTPYOHUH PEMOHT Je(eKTy CTIHKA TpyOH y Ba)KKOAOCTYIHOMY MICII
TPYOOIPOBITHOT MEPEXKI.
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AHAJIT3 BIIVIMBY TEMIIEPATYPHUX YMOB HA ITIOXUBKH
TEH3O0OPE3UCTOPHHUX BUMIPIOBAHb MEXAHIYHUX BEJINYNH
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TeH30pe3ucTOpr € BOXKIMBUM €JIEMEHTOM CHCTEM BHUMIPIOBAHHS MEXaHIUYHUX
BEJIMYMH, TaKUX SK HampyxeHHs, gedopmamii Ta cuin. OJHaK TOYHICTD
TEH30METPUYHHUX BUMIPIOBAHb 3HAYHOIO MIPOIO 3aJIEXKUTh BIJ] TEMIIEPATYPHUX YMOB,
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[0 BIUIMBAIOTh HAa EJIEKTPUYHI Ta MEXaHIYHI XapaKTEPUCTUKU TEH30PE3UCTOPIB.
TeMmepaTypHi KONMHBaHHS MOXYTh CIPUYHHSITH MOXWOKH BUMIPIOBaHb, IO 3HIKYE
TOYHICTh 1 HAJIAHICTh OACPKYBaHUX JaHUX. BuBUEHHs TemriepaTypHHUX €(EKTIB Ta
iX KOMIIEHCAIlli € aKTyaJlbHUM 3aBJaHHSM JJIsl TIABUIIEHHS SKOCT1 BUMIPIOBAJIBHHX
cucrtewm [1].

OcHOBHI (pakTOpU BIUIMBY TEMIEPATypU Ha MOXUOKH TEH30PE3UCTOPHUX
BHUMIpPIOBaHb:

- 3mina omopy marepiaay: Temneparypa 3MIHIOE €IEKTPUYHUI omip
Marepiaiy TEH30pe3UCTOpa, IO BIUIMBAE€ HA CUTHAJ, MEpelaHuil BHUMIipIOBAIBLHOIO
cUCTeMOI0. BinxuieHHs omopy MOKe MPHU3BECTH A0 TMOMHIIKOBUX TOKa3aHb. Lle
O0COOJIMBO aKTyaJbHO JUIsl MaTepiajiiB 13 BUCOKMM TeMIlepaTypHUM KoedilieHToM
onopy (TKO), o moTpeOyoTs BUKOPUCTAHHS KOMIICHCAIIHHNAX CXEM.

- Tepmomexaniuna nedopmailis ocHoBH: bazoBa OCHOBa TEH30pe3UCTOpa
TaKOXK 3a3Ha€ TEPMIYHMX pO3MIHMPEHh Ta CKOPOYCHb, IO TMEPEJAEThCS Ha
TEH30PE3UCTOp 1 MPHU3BOAUTH 10 MHoro wexaHiyHoi aedopmamii. Lle cTBOproe
JOJIaTKOB1 CHTHAJIH, SIKi HE MOB’s3aHi 3 MEXaHIYHUMH HaBAaHTA)KCHHSIMH Ta 3HWKYIOTh
TOYHICTh BUMIPIOBAHb.

- BiuiuB TemMmepaTtypu Ha aare3ilo TeH30pe3ucTOpa A0 OCHOBM: Ajresis
MK TEH30pE3UCTOPOM Ta OCHOBOIO 3a3HA€ 3MIH MPHU TEMIEPATypHUX KOJWBAHHSAX,
10 MOXKE€ BHUKJIMKATH BiAIIapyBaHHS ab0 3MillleHHS TeH30pe3uctopa. Taki nedexru
3HIKYIOTh UYTJIMBICTH Jardydka 1 BHUKIWUKAIOTh HEJIIHIMHOCTI y TepenaHux
CUTHAJIax.

- TemneparypHuii 3CyB HYJbOBOro MNOKAa3HMKA: TemmepaTypHi 3MiHU
BUKJIMKAIOTh 3CYB HYJIBOBOTO 3HaueHHs curHany (drift), mo mnpusBomguth 10
CHUCTEMaTHYHOI MOXuOKU. Takuii 3cyB Moke OyTH MOCTIHHMM ab0 BapilOBaTHCh Y
3aJIC)KHOCT1 BiJI 4aCTOTH 3MIHM TeMIIepaTypH, IO BIUIMBAE HAa TOYHICTh TPUBAIUX
BUMIpPIOBaHb.

- TemneparypHa HecTaOlIbHICTh €JEeKTPOHHMX KOMNOHeHTIB: Kpim
CaMOT0 TEH30PE3UCTOPa, CJIEKTPOHHI KOMIIOHEHTH BHMIPIOBAJIBHOI CXEMHU TaKOXK
gyTiuBi 10 TemrepaTypu. OcoOJMBO 1€ CTOCYETbCS PE3UCTOPIB, MIJCHITIOBAYIB 1
JDKeper KUBIICHHS, JIe TEMIIEpaTypHi 3MiHU MOXKYTh IPU3BOIUTH JI0 3MiH HAMPYTHU Ta
J0JJATKOBUX TIOXMOOK CUTHAITY.
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TemmepaTypHi yMOBH € CYTTEBUM (DaKTOpOM, IO BIUIMBAE HA TOUYHICTH
TEH30PE3UCTOPHUX BUMIPIOBaHh MEXaHIYHUX BeMWYWH. OCHOBHI IMOXMOKHM MOB'3aH1
13 3MIHOIO OIIOPY TEH30PE3UCTOpa, TEPMOMEXAHIYHOK AchopMalli€l0 OCHOBH Ta
TEMIIEPATypPHUM 3CYBOM HYJIHOBOTO MOKAa3HUKA.

JIist 3HWDKEHHS BIUIMBY TEMIIEpAaTypyd BHUKOPUCTOBYIOTHCS PIi3HI METOAH
KoMIieHcarlii. TeMmepaTypHO-KOMIIEHCOBaHI TEH30PE3UCTOPU 3a0€3MEeUYIOTh BHCOKY
TOYHICTh, aJic MalwTh BHCOKY BapTiCTh. ENEKTpoHHa KOMIEHCAIliA J03BOJISE
cTabL1i3yBaTu MOKA3HUKH, ajieé BUMAarae CkjiajaHoi cxeMu OanaHcyBaHHs. [Iporpamua
KOMIICHCAIliS THYYKa, ajieé 3alleKUTh BiJl TOYHOCTI ceHcopiB. Tepmocrtabimizamis
MOBHICTIO YCYBa€ TeMIIEpaTypHUH BIUIUB, IPOTE AOPOTa i EHEPrOEMHA.

3aeXHO Bl KOHKPETHHX YMOB BUMIPIOBAHHS BUOIp METONY 3aJI€KUTh BiJl
0anmaHCy MDK TOYHICTIO, CTaOUIBHICTIO, BapTICTIO Ta CKJIAIHICTIO peai3aliii.
Y mpoOMHCIOBOCTI YacTO BUKOPHUCTOBYIOTH E€JICKTPOHHY KOMIICHCAII0, Y TOYHUX
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JTOCHIIKEHHSIX — TeMIEpaTypHO-KOMIICHCOBaHI Marepiain abo TepMOocCTaluIi3alliio,
a B 3MIHHHX YMOBaX — MPOTPaMHYy KOMITEHCAIIifO.
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BE3IIEYHA EKCIIVIYATAIIAA MATICTPAJIBHUX T'A30-
TA HA®TOITPOBO/IB: BUKJIMKH TA 3AXOAU
3 NONEPEJXEHHS ABAPII
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MarictpanpHi ra3o- Ta HaQTONPOBOAM € BAXJIUBUMH 00’ €KTaMH KPUTHYHOT
1H(QpacTpyKTypH, 110 3a0e3MeUyl0Th TPAHCTIOPTYBAHHS €HEPropecypciB B YKpaiHi Ta
3a 1 MexxaMu. [xHs HaziiiHa Ta Oe3nevHa eKCIUTyaTallisl € KJIF0YOBOIO JIJisi CTaOUTbHOIO
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(GYHKIIOHYBaHHA €HEPreTHYHOI CHCTEMH, 3aXUCTY HABKOJHMIIHBOTO CEPEelOBHUINA Ta
MIHIMI3all1i pU3UKIB JIsl HACEJICHHS.

[MazoTpancnoptHa cuctema YKpaiHU € OJHI€I0 3 HAWOUIBIIMX y €Bpomi Ta
BKiItoyae moHaa 38 200 kM MaricTpajlbHHX Ta30MpOBOJIB, 3HAUYHA YacTHUHA SKUX
exkciutyaryetbess moHan S50 pokiB. IlomgiOHa cuTyalisi cHocTepiraeThCs 1 B
HaTOTpaHCIIOPTHINA CUCTEMI, & OCHOBHI TpyOormpoBoau Oynu 30ymoBaHi y 1970-x
pokax. Benuka wactuHa 1H(QpacTpyKTypH BHUYEpIiaja CBId pecypc, IO MIABUIILYE
pU3MK  aBapiMHHUX CHUTyallld Ta 3HWXKYE €QEeKTUBHICTh TPAHCIOPTYBaHHS
E€HEePropecypcis.

OCHOBHI ~ BUKIWKH, IO CTOSATh TMEpel CHCTEMOI0  MariCTpalbHUX
TPyOONpPOBO/IB, TMOB’S3aHI 3 iXHBOK (PI3UYHOIO 3HOIIEHICTIO, KOPO3IMHUMU
OpolecaMy, 30BHIIIHIM BTPYYaHHSM, MOPYHIEHHSAMU T1pu OymiBHUUTBI Ta
ekcrutyararii. OkpeMy 3arpo3y CTaHOBJISITb BOEHHI JIii, SIKI MOXYTh MPU3BOIUTH 0
MOIIKOKEHb TPYOOTIPOBO/IIB Ta 3HAUHUX €KOJIOTTYHUX 1 EKOHOMIYHUX BTpAT.

3 MeTOo0 MiIBUILEHHS 0e3MeYHO01 eKCIuTyarallii MaricTpaibHUX TPyOOIpPOBOIIB
iCHye psI HOPMAaTMBHHUX JIOKYMEHTIB, 1[0 pPENIAMEHTYIOTh iX TEXHiuHe
00CITyroByBaHHsI, KOHTpOJIb CTaHy Ta NOPANOK Aif y pa3i aBapiiHHUX CHUTYyaIlii.
J10 OCHOBHMX HOPMAaTHBHUX aKTiB HAJIEXKATh:

- HITAOIT 60.3-1.01-10: "IlpaBuna Oe3reuyHoi eKcruryaTallii MaricTpajibHUX
ra3onpoBo/IiB", 3aTBEpKeH1 HaKa3oM Jlep:KaBHOTO KOMITEeTy YKpaiHu 3 IPOMUCIIOBOI
Oe3IeKr, OXOPOHU Tpalli Ta ripaudoro Harsiay Big 27.01.2010 No 11.

-COY  49.5-30019801-115:2014:  "IlpaBuma  TexHIYHOI  eKcIUTyararlii
MaricTpajabHUX Ta30IPOBOIIB".

- HITAOIT 0.00-1.21-07: "IlpaBuma ©Oe3meku I dYac eKcIUTyararii
MaricTpajibHUX Ha(TOMpOBOAIB", 3aTBep/KeHI Haka3oM Jlep)KaBHOTO KOMITETY
Vkpainu 3 MpPOMHCIOBOT O€3MeKH, OXOPOHW Mpalll Ta TIPHUYOTO HAIISAY BiX
23.05.2007 Ne 110.

- BBH B.2.3-00013741-06:2007: "MaricTpaisHi TpyoonpoBoau. bymiBHUIITBO.
3aranpHi BUMOTH .

HenotpuMaHHs IMX HOPM MOXKE IMPHU3BECTU 10 BUHUKHEHHS TEXHOTCHHHX
katacTpod (pucyHox 1).
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S i y < B LA TN LY
Pucynok 1 — Texnorensi karactTpodu Ha MaricTpaJIbHUX
Ha(TO- Ta ra30MpoBoOIaxX

OCHOBHMMHM  TIpUHIMIIAMH  OE3MEYHOi  eKCIUTyararmii  MaricTpaJbHUX
TpyOOIIPOBOJIIB € CBOE€YACHE TEXHIYHE OOCITYrOBYBaHHs, KOHTPOJIb KOPO31MHOTO
CTaHy, JOTPUMaHHS pPEXKUMIB TPAHCIOPTYBaHHA, JiKBimamis JedexTiB y
MaKCUMaJIbHO CTHCJI TEepPMIHM Ta PO3pOOJICHHS IUIaHIB JoKaizamii 1 JiKBimarii
aBapiiiHuX cutyamii. OcobnvBa yBara TPHUAUIAETHCA MOTEHIIIHO HeOe3neyHuM
TUITHKaM, TaKUM K KOPO31MHO aKTHBHI 30HHU, NIEPEXOAH Yepe3 MPHUPOJHI Ta MITY4YHI
MIEPEIIKO/IU, & TAKOK TEPUTOPIi 3 BUCOKUM PU3UKOM 3CYBIB.

VY pasi aBapii nepHIoYeproBUMM 3aX0JaMH € BHSBICHHS MICIS ITOITKOKESHHS,
Jokamizailis HeOe3nmeuHoi 30HH, iH(QOpPMYBaHHS BIAMOBITHUX CIYXO Ta eBakKyarlis
HaceJIeHHS Yy pa3i HeoOximHocti. Ha rasompoBomax 0cCOOJHMBO BaKJIUBHM €
orepaTUBHE MEPEKPUTTS 3aIipHOI apMaTypu Uil 3yIIMHKH BUTOKY ra3y Ta KOHTPOIIb
MOBITPSIHOTO CEPENOBHUINA JUIsl 3amobiraHHs 3aiiMaHHSA. Y BHINAAKy aBapiidi Ha
HaTOMpOBOMAaX HEOOXiTHO 3MaiiCHIOBAaTH 30ip po3nutoi HadTH, OYIIBHHUIITBO
TAMYACOBUX 3arOpO/DKEHb I OOMEXKEHHSI TMOIIMPEHHS Ha(TOMPOMYKTIB 1
HEOIMYIICHHS IXHBOTO MOTPAIITHHS Y BOJOMMU Ta HACEJIEH] ITyHKTH.

PeMoHTHI pOOOTHM BHKOHYIOTHCS BIAMOBITHO 1O PETIAMEHTIB O€3meKu, i3
3QJIy9CHHSIM CIICIialli30BaHUX aBapiMHUX CIyXKO Ta BUKOPUCTAHHSIM 1HIWBITyaTbHUX
3aco6iB 3axucty. Ilicms mikBimamii aBapii TPOBOAUTHCS peTeNbHA MEpeBipKa
TpyOOTIpOBOMY, BHMPOOYBaHHS HOTO MIITHOCTI Ta JOKYMEHTYBaHHS BCiX
BiTHOBJTIOBAJILHUX 3aXOIIB.
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3a0e3neueHHa  Oe3aBapiiHOT  eKCIUlyaralii MaricTpajJbHUX Tra3o- Ta
Ha(TONPOBOMIB BHMAarae KOMIUIEKCHOIO MIAXOAY, IO BKIIOYAE MOJAEPHIZAIIIIO
IHQPaCTPYKTypH, BIPOBA/UKCHHS  CyYaCHHUX  TEXHOJIOTi  MOHITOPUHTY  Ta
JIarHOCTUKH, JOTPUMAHHS HOPMATMBHUX BHUMOT 1 €(QEKTUBHY KOODPJIUHAIIIO i
yCiX BIINOBIAQNBHUX CIyKO. Jlumie cucteMHUM MiOXiq 10  eKCIuTyaTailii
TPYOONPOBITHUX CHUCTEM JO3BOJUTH 3HU3UTH PHU3MKU aBapiii Ta 3abe3neduTu
cTabUIbHY POOOTY €HEPreTUYHOI IHPPACTPYKTYPH KpaiHu.

Jliteparypa:
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IHTEI'PAISA BE3NIJIOTHUX JITAJIBHUX AITAPATIB Y BYJAIBEJIbHUM
IPOIIEC: TOPIBHSIHHS TPAIULINHUX METO/IB I CYUACHUX
THHOBAIIMHUX TEXHOJIOT' I
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http://www.konferenciaonline.org.ua/ua/article/id-2093/

VY OyniBenbHIN Tamy3i iCHye HarajbHa MOTpeda y MiABHINECHHI €()EeKTUBHOCTI,
TOYHOCTI Ta Oe3neku OyaiBenbHOro mpoiecy. TpaauuidHi MeTOAM, 3aCHOBaHI Ha
BUKOPUCTAHHI HAa3€MHOIO T€0I€3UYHOr0 OOJaJHAHHS, BUMAraiTh 3HAYHUX BUTpAT
4acy 1 TPYIOBHUX PECypCIB, a JIOACHKUN (PaKTOp 4acTo MPU3BOAUTH 0 MOMUIIOK MPHU
300pi Ta 00pOOIIl TaHUX.
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BukopucTtaHHsi CydacHHX TEXHOJIOTIM B OyIIBEIbHOMY KOMIUIEKCI HaJacThb
MOXJIMBICTh €()EKTHBHIIIE BIiIHOBIIOBATH I1HPPACTPYKTYPY VIIKOMKEHUX MICT,
MPUILBUAIIUTU Ta/ab0 peaHIMyBaTl pO3BUTOK OymiBENIbHOI chepH, 1110, B CBOIO YEPTy
JOTIOMOKE PO3BUHYTH 1HIII cepu €KOHOMIKM KpaiHu. ToMmy ICHye HEOOXIIHICTb
y BHUKOPHUCTaHHI I1HHOBAL[IMHUX TEXHOJOTIH, a came OE3NUIOTHUX JITAJIbHHUX
amaparis.

besninoruuii miraneauid anapat (bIIJIA) 31e0utbiioro BUKoHye iHpopManiiny
(YHKII}0O — J0mMoMararoTh MPOBOJUTH AHANITUKY OyHiBEIbHUX pOOIT, HANPHUKIAJ
KOHTpPOJIb SIKOCTI, TeoAe3UyHa 3HOMKa, TOH[0. 3 KOXKHUM JIHEM o00JlacTh iX
3aCTOCYBAaHHS TUIBKU PO3IIUPIOETHCS.

Iarerpamiss BIUUIA y OyaiBauurBo movanacs B 2010-x pokax 3 mpoctoi
aepooTO3MOMKH, ajie MIBUIKO TIEPETBOPHUIACS HA IHTETPOBAHI KOMIUICKCHI PIllICHHS.
CydacHi JIpOHM OCHAlIEHI MOTY)KHUMH KaMepaMu 1 CEHCOpaMHu Ta IHTEeTpOBaH1 3
NepeloBUM NPOrpaMHUM 3a0€3MEUYeHHsIM, TakuM SK reorpadiuni iHdopmamiiHi
cuctemu (I'lC), ndopmaniiine moxemoBanus Oyaiens (BIM) 1 gororpammerpis.
Ile nmo3Bomsie cTBOproBaTH BHCOKOTOYHI 3D-Momeni OyaiBenbHUX MPOEKTIB 1
POBOJUTH JIETATbHUNA aHATI3 TaHUX.

CratucTU4H1 JaHl MIATBEPIKYIOTh e(eKTUBHICTh BrpoBajkeHHs BIIJIA:
rajgy3b JIEMOHCTPYE 3pOCTaHHS BUKOpHCTaHHS JpoHiB Ha 239%. Ilpomecu, ski
paHilie 3aiiMaiy JBa-TpU TIKHI, TENEp MOXHA 3aBEPIIUTH 32 OAWMH-YOTHPHU MHI,
a BUTpATH CKOPOTWUJIMCA OUIBIN HiXK Ha 75%. 3 omiaay Ha Te, IO IIOPOKY Ha
OymiBeNbHUX MalJaHuuKkax TparisieTbess moHan 600 000 HemacHUX BUTIAJKIB.
Bapricte HemacHux BumnankiB Ha OymiBHUIITBI B CILIA mnepeBumiye 1 TpuibiioH
nonapiB CHIA. Oco6nuBoro 3HadeHHs HaOyBa€ BIPOBAKEHHS OE3MUIOTHUKIB Y
CeKTop Oe3IeKu OyIBHUIITBA.

Hocnimkenas noka3ano, mo BITJIA maroTh MHMpOKH CHEKTP 3aCTOCYyBaHHS
B OymiBenbpHIM ranmy3i. HalinmommpeHimuM 3actocyBaHHSAM € (oTodikcallis Xomy
OyniBHUIITBAa (55 KOMIMaHii), Aaii ¥ae CTBOPEHHs pEKIaMHHUX 300pakeHb (32
KOMMaHii) Ta Bi3yaJlbHUH KOHTPOJb mpoliecy OymiBHuITBa (31 kommanis). Takox
aKTUBHO BHKOPHCTOBYIOThCS Teojie3nyHa 3ioMka (21 xommanis) Ta dikcaris
MOTOYHOTO cTaHy OyaiBens (20 xommaniit). Cepen IHIIMX 3aCTOCYBaHb — OXOPOHHE
BijleocnocTepekeHHs, 3D-MoaentoBaHHs, KOHTYpHE KapTorpadyBaHHS MICIIEBOCTI Ta
dboTorpammeTpisi.

Y mopiBHsHHI 3 TpamuuiiauMu Metogamu, bBIIJIA mpomoHyoTh 3HauHI
nepeBard, Taki SK TMIJBHUILIEHHS TOYHOCTI BHUMIPIOBaHb, CKOPOYEHHS POOOYOro
qacy, 3HWKCHHSI BUTpAT 1 MiBUIICHHS OE3MEKH MPAI[iBHUKIB 3aBISKA MOXKIHUBOCTI
OpaloBaTl y BAXKKOAOCTYIMHHUX HEOE3NMEeYHHX 30HaX. TEXHONIOTis J103BOJISE
CBOEYACHO BUSBJIATH Je(PEKTH Ta BIIXWJICHHS BiJl MPOEKTHOI JOKyMEHTAIlii, 110
CIIPHSIE MIIBUIIICHHIO SKOCT1 Ta TOBTOBIYHOCT1 KOHCTPYKIIIH.

JI1s MoAanblIoro PO3BUTKY M€l TEXHONOTIl HEOOXITHO BHUPIIIUTH HHU3KY
npoOneM, BKIIOUAIOYM  PO3pOOKY  HOPMATUBHO-NPABOBOI  0a3W, CTBOPEHHS
CIELIaJII30BAHOTO MPOrpaMHOro 3a0e3ledyeHHs] Ta MIArOTOBKY KBaJIi(iIKOBAHHUX
daxiBIliB. YCIIIIHE BUPIMICHHS IIMX 3aBJIaHb JO03BOJUTh MAaKCHMAaJIbHO BUKOPHUCTATH
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noreHuian BIIJIA B OyaiBenbHIM ramy3i Ta 3poOuTH OyniBeslbHI poOOTH OUIBII
e(pexTuBHUMU, OE3MEUHUMHU Ta STKICHUMHU.

OTxe, aHaNI3YyI0UM 3aKOpAOHHMM 0ocBi BUKOpucTaHHs BIIJIA y OyaiBHUIITBI
Ta MPOEKTyBaHHI OyIIBENIb Ta CHOPYA, MOXHa 3pOOUTH BHCHOBKH, IO IMOBHICTIO
aBTOMAaTH30BaHl CUCTEMHM MOXYTh 3MEHIIUTH BUTPATU Mpall 3 MOHITOPUHTY IiJ
yac 3BeleHHd. KpiM Toro, ix BHUKOPHUCTAHHS JO3BOJIIE€ BUSBISATH MOPYLIECHHS
Ha OyAMalilaHuMKY, KOHTPOJIOBATU CKJIAJyBaHHs, 30€piraHHs Ta IepeBe3CHHS
OyniBenbHUX MarepiaiiB. [Hdopmanis 3 ApoHy o0OpoOIsS€ThCS aBTOMATUYHO,
3aMOBHMK MO’KE HIBUAKO OTPUMYBATH JAaHHI 3 OyAMaiijaHuMKA.
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3ACTOCYBAHHS JIOKCHUJY BYIVIELIO JJIS1 NIJABUIEHHS
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Beryn

[TinBumeHHs: HaQTOBIAAAY1 IJIACTIB € BAYKJIMBUM 3aBJIaHHAIM JIJIs1 3a0€311eUeHHS
€HEPreTUYHOI He3aleKHOCT1 YKpaiHu. 3 Omsiy Ha 3MEHIIEHHs 00CATIB BUAOOYTKY
3 TpaauLIHHUX POJOBUII, BCE OUIBIIOrO 3HAYCHHS HAOYBAaIOTh METOAM 30LIBIIICHHS
KOeIIIEHTY BWIyYeHHs HapTH 3 TUX POJOBHIN, IO BXKE EKCILTyaTyIOThCS.
VKpaiHCbKl KOMIIaHii, MIUPOKO BMPOBAKYIOTh Cy4acHI METOAW IiJBUILIEHHS
HadTOBiIIAYl SIS 30UTBIICHHS BHAOOYTKY HA BHCHAXXEHUX POJOBHUINAX, MparHydu
nocsArTH  KoeilieHTiB Ha(TOBMIIyYeHHS Ha piBHI MDKHApOAHUX HadTOra3oBHuX
KOMITaHi.

OpHUM 3 MepCHEKTUBHUX HAMPSMIB € 3aCTOCYBaHHA Alokcuay Byrelio (COy).
3akauyBanHs CO: y HaTOBI MiIacTd TO3BOJSE TOKPAIIUTH BUTICHEHHA HapTH Ta
30UTBIINUTH 11 00’ €M, TUM CaMUM 3MIHIOIOUH (I3UKO-XIMIYHI BIaCTUBOCTI HA()TH.

VY ny6mikarii 6yge po3misinyTo BIDiMB CO: Ha (i3UKO-XIMIYHI BIACTHBOCTI
HadTH, TPOAHATI30BaHO JOCBIJ BUKOPUCTAHHS I[bOTO METOJY Ha PI3HUX POJOBHIIAX,
a TaKOX OIIIHEHO IEePCIIEKTUBH HOTr0 3aCTOCYBaHHS B YKpaiHi Ui TMiABUIIECHHS
€HEepPreTUYHO1 O€3MeKH KpaiHu.

Brnue CO: Ha (i3uko-XiMiuHI BIACTUBOCTI HA()THU Ta yMOBH ILJIACTA.

Harnitanus CO: y Ha@TOBI TOKIaAM CYTTEBO 3MIHIOE TEPMOIUHAMIYHY
piBHOBary Had)TH, MO NPU3BOAUTH N0 3MIHU 1i (PI3UKO-XIMIYHUX BIACTHBOCTEH.
Pozunnennst CO: B HaTi 3MeHIITYe B'A3KICTH 1 TYCTHHY, BOAHOYAC 30UTBIIYIOYH 00'€M
HaTH 3a paxXyHOK HaOyXaHHS — SIBHINA, 3yMOBJIEHOTO BHCOKOIO po3unHHICTIO CO:
y BymeBonHaX. Lle#t edext HaOyxaHHS MiABUIIYE PYXJUBICTh HadTH, 00'€THYIOUN
po3'ennani HadTOBI TUIIMU B OesmepepBHY a3y, 0 MOKpamlrye e(QeKTUBHICTH
BUTICHEHHS TIiJl Yac TMpoIeciB IMmiaBuimeHHs HadToBignaui. Ilpore, HarHiTaHHS
CO: moxe pnecraburizyBaTh HA(PTy NOUISXOM BWJIYYEHHS JIETKUX 1 MPOMIDKHHX
KOMIIOHEHTIB, 1[0 MOX€E MPU3BECTU A0 BUNAJaHHs ac(halbTeHIB, OCOOIHMBO Y JETKUX
Hadrax abo 3a HuU3bkUX Temmeparyp [1]. YMoBM B miacTi, Taki SK THUCK 1
TeMIeparypa, JOJATKOBO BIUIMBAIOTh Ha I B3a€MOJli; BHIIl TeMIEpaTypH, 5K
MpaBUJIO, MOKPaAIyIOTh HaTOBIIauy, 3MEHIIYIOUU CTAOUIBHICTh ac(asbTeHiB, TOM1
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K TIABUIIEHUN THCK CHpuse po3uyuHHOCTI Ta MHoHizamii CO., BIUIMBaIOYM Ha
PO3UYMHEHHS MIHEPAJIIB 1 3MiHY MPOHUKHOCTI y MJIacTi [2].

Po3unnennss CO: y cupiil HadTi 3MeHUIye ii B'SI3KICTh HUISIXOM PO3BEIECHHS
BYIJIEBOIHEBOI CyMillll Ta MOCIa0NeHHs] MIKMONEKYIsIpHUX cuil. Hanmpuknana, Hadru,
HacudeHi COz, 1EMOHCTPYIOTh 3HMAKEHHS B'sI3KOCTI 10 80% 32 HaAKPUTUUHUX YMOB,
nokpaiywoun miuHHICTh [1, 3]. T'yctuHa 3MeHmyerbes, OCKUIbkH Mosiekynu CO:
3aiiMaroTh MDKBY3JIOBI MPOMIKKM B Marpull Ha(TH, 3HIKYIOUHM 3arajibHy Macy Ha
oauHUI0 00'eMy. OIHOUACHO 3 UM, 00'eMHUHN Koe(ilieHT (Koe]ilieHT HaOyXaHHS)
30UTBIIYEThCA TponopiiiHo 10 TUCKy CO:2, posmmproroun 06'em HadTu 10 40% 3a
BUCOKOTO TUCKY (Hampukiaa, 10 MIIa) [3]. 1li 3MiHM 3aiexars Bijg TemmepaTypu;
BUIIl TUTACTOBI TEMIEPATypH TMOCWIIOIOTh 3HIDKEHHS B'I3KOCTI, ajne MOXYTh
3MEHIIUTH PO3UMHHICTH CO:2, 10 CTBOPIOE KOMIIPOMIC TPU MPOEKTYBaHHI METO[IB
nifgBuiieHHs HadToBimmayi [1, 4].

Hakonnmuennst CO: Ha Mexi po3auly HadTa-Boga 3MeHIIye MiK(a30BHI
HATAT, YTBOPIOIOYM CTa0LTI3yIouy IJIIBKY MK (dazamu. MoaeatoBaHHSI MOJIEKYJISIPHOT
JMHAMIKY TIOKa3ye, o HagkpuTHaHuii CO:2 BUTICHSE BYIJICBOIHI 3 TIOBEPXHI PO3ILTY
da3, crBoprotoun Oararuii Ha CO: map, crabil30BaHUN BOAHEBHMH 3B'SI3KaMU 3
Bonoto [3]. s mmiBka po3pipkKye MOJSPHI KOMIOHEHTH (Hampukiaa, acajabTeHu)
Ta 30UIbLIyEe IMHUPUHY MDK(Da3HOT Mexi, 3HWKYHUHd MiKdazoBuit Harar no 50%
B cHCTeMax 3 apOMarTMYHUMHU BYIJIEBOJHAMH, TaKHUMH K KCWiol abo OeH30:.
3MeHIIeHHs MDK(Ga30BOro HATATy Mokpainye 3MimyBaHicTh Mbk CO:2 1 HadTOlO,
MOJICTIITYIOUM KaITUISpHE BUTICHEHHS Ha(TH 1 MIIBUIIYIOYH €()EKTUBHICTh OYHMIIICHHS
1] 9ac 3aBOAHEHHS [3].

Harnitanus CO: BUKIMKa€E TeOXIMIYHI peakiii 3 MiHepajaMu IUIacTa,
3MIHIOIOYH TIPOHUKHICTB. Y miactax, 6aratux Ha kapoonatu, CO2 po34unHsE KaJIbIIUT
1 JIOJOMIT UIUIAXOM MIAKHUCICHHS (3HWKeHHs pH), 30UIbIIyIOYM TOPHUCTICTH 1
IIPOHMKHICTh Ha TModaTtkoBoMy etami [2]. Ilpore, BTopuHHE MiHEpaJOyTBOPEHHS
(manpukiaza, kapOboHatu abo KpeMHE3eM) MOXKYTh OJIOKYBaTH THpJa IMOp, 0COOIHUBO
B HH3BKONIPOHWUKHHUX a00 TpINMHYBaTuxX Kojekropax [2]. Hampuknax, xepHm
MCKOBHKIB, IO migmaroTbes BImBy CO: mix BucokuMm THCKoM (50 MIla),
JTEMOHCTPYIOTh 3HIKEHHSI MPOHUKHOCTI Ha 20-30% uyepe3 HaOyxaHHS TIMHUA a0o
Mirpamiro apiOHMX 4YacTHHOK [5]. Mepexa tpimuH mnocuitioe audysito CO:, ane
MOXK€ TOCHUJIUTH HEPIBHOMIPHICTh IOTOKY, IO MPHU3BOAWTH 10 KaHAJII3yBaHHS
Ta 3HIWKCHHS €(EKTHBHOCTI mpouumieHHs. KpiM TOro, HacHYeHHS MOPOBOTO
MPOCTOPY BOMOIO Iiie Oinbine ynoBimbHIOE MU(py3it0 CO2, YCKIATHIOWYNA JUHAMIKY
MacomnepeHocy [35, 2].

JIoCBi BHKOPUCTAHHS METOAIB MiABUINEHHS HA(TOBiIAMAYi 13 3aCTOCYBaHHSIM
TIOKCUTY BYTJICIIFO

BnpoBamkennst  TexHosori  miaBuieHHs — HadToBuwiyudeHHs (EOR) 3
BUKOpUCTaHHAM Jiokcuay Bymieno (CO:2) AeMOHCTpye 3HAUHMN MOTEHIIAT st
30UIbIIIEHHS] BUAOOYTKY HaTH Ta OJHOYACHOTO 3MEHILIEHHSI BUKHU[IB MapHUKOBHX
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ra3iB./[ani kopoTko po3misiHeMo gocBif 3actocyBaHHs CO2-EOR Ha pi3HuX HAPTOBUX
POJIOBHUIIIAX CBITY:

Typeubko-SMOHChKUIA MUIOTHUM MPOEKT Ha popoBuili Iki3tene B TypeuuuHi,
[0 XapaKTepu3yeThcsi BUCOKOB’s13k010 HadToro (0.936 Ila-c), ycmimmHo peanizoBaHO
NUJIOTHUN MPOEKT HeiMmiciiHoro 3akauyBaHHs CO: y cnoiBmpani Japan National Oil
Corporation (JNOC) ta Turkish Petroleum Corporation (TPAO). HocnimxeHHs
MOKa3aJl0 3HAauHE 3pOCTAaHHA MNPUHOMMCTOCTI IIJIACTIB IIcAs Oe3MmepepBHOrO
3akauyBaHHs CQO:, a 3actocyBaHHs wuKiIiyHOro wmerony "huff-and-puff’ nHa
MOYaTKOBOMY €Tami JO3BOJIMJIO JOAAaTKoBO BuaoOytu 2748 ™*® Hadtu 1pu
3akauyBaHHl 9.6 muH M? CO.. I[IpoekT mNpoaeMOHCTPYBaB NEPCIEKTHUBHICTD
COz-TexHONOr1i AJisi pO3pOOKH TYpELUbKUX POJOBHUII Ba)KKOi HAQTH Ta MiIATBEPIAUB
MOXJIUBICTh 3HAYHOTO 30UIBIIEHHS BUJIOOYTKY 3a JOMOMOIOK HEIMICIHHOTO
Haraitaauas COz [6].

VYpsaa Tpunimany 1 TobGaro posmisigae iHTeHcHdikaiito 3a gonomorow CO:
SK CTpaTeTIyHUM HaANpsSMOK I 30UIBIICHHS JOXOMIB BiJ HadTOBUIOOYTKY Ta
ckopoueHHs: BUKUAIB CO2, CTBOPUBIIM CIEUIATbHUNA KEPIBHUM KOMITET ISt
MacimTabHuX mpoekTiB. [lomepemHiit MOCBiA 3acCTOCYBaHHS IILOTO METOAY Ha
ponoBumax Forest Reserve Ta Oropouche 3 1975 mo 2000 poku 103BOJUB BUIOOYTH
nonarkoBo 636 000 m* HadTu, BukopuctoByrouu 1.15 mupa kr CO.. Ha pomosuiax
31 CEpeHBOI0 TYCTHHOI HAa(PTH IMMICIHHUN MeTon iHTeHcHikalii 3a J0MOMOTO0
CO: moxka3zaB e(peKTUBHICTh Ha PIBHI J0HaTKOBUX 2—8% BiJl MOYATKOBHX 3araciB
HaTH.

Kanancekuit npoext Beibepn — 3pa3ok ycmimuoro 30epiranas COz. 3 2000
POKYy ITiJ1 3eMitro 3akadaHo 13 minbitoHiB ToHH CO2, 110 Jaj10 101aTKOBO 21 MUIBHOH
KyOoMeTpiB HaTH.

Y CxangunaBii (mpoext Sleipner) 3 1996 poky CO2, oTpumanuii mpu
BUJIOOYTKY rasy, 3aKadyroTh Imia 3emiato. Hakomumuenuit oOcar — 25 MUIbHOHIB TOHH
COs.. Sleipner — oauH 3 mepuux KOMepIidHUX MPoekTiB 30epiranus CO:z [7].

B Vkpaini nabupae obeptiB pocBia 3akauyBanHs COa, ge [TAT «Ykpradtar
JTAMpYyeE, BOPOBAHKYIOUH MIJIOTHI MPOEKTH Ha 3aX0fi KpaiHu. « YKpHa(Ta» BU3ZHAYNIA
JIECATh POMIOBUII, MEPCIEKTUBHUX s 3akadyBaHHs CO:z, Ta TOTy€ MUTOTHUMA TPOEKT,
mo noeaHae CO2-EOR 3 ymoBmroBaHHSM, yTHIi3alli€l0 Ta 30€piraHHSAM BYIJICITIO
(CCUS). Merta — 30umpmuT BUAOOYTOK HapTH Ta 3abe3neuntu mnormuHaHHS CO:2
s BigmoBimHOCTI exojoriuamM  ctaHpaptam €C. Oxpim CO:-EOR, kommasnis
BIIPOBA/DKYE TMIATPUMKY IUIACTOBOTO THCKY, TEXHOJOTII0 HHU3BKUX JIETPECiid Ta
TIIPOPO3pUB TUIACTA, MIO BXKE 3HAYHO 301IBIINMIO BHUIOOYTOK, 30KpeMa Ha JESKHX
cBepaioBuHax — 3 4 1o 100 ToHH Ha 100y [8].

BucnoBok

3actocyBanHsi agiokcuay Bymiemio (CO:2) mis miABUIIEHHS HadTOBiIIadl
MJIACTIB € TMEPCIEKTUBHUM HAMPSMKOM, III0 J03BOJISIE€ TIOKPAIIUTH BUITYyYeHHST HadTH
3aBASKH 3MiHI ii (DI3UKO-XIMIYHHUX BJIACTUBOCTEM Ta yMOB IutacTa. MibKHApOIHUIMA
nocBin, 3okpemMa B Typewuwmni, Tpunimami 1 Tobaro, Kanami ta CkanauHaBii,
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JIEeMOHCTpY€e e(eKTUBHICTh 1HTeHcHuikaiisa 3a gomnoMoror CO: s 301IbIIEHHS
BUJIOOYTKY Ta OJHOYACHOTrO 30epiraHHs Bymiewnt. B Ykpaini, komnanis «YkpHadTa»
AKTUBHO JOCJHI)KY€E Ta BIPOBAIKYE MUIOTHI NPOEKTH, PO3MIANAI0YU LI METo[
K BaXJIMBUWA IHCTPYMEHT IS MIABUIICHHA BHAOOYTKY Ha(TH Ta JOCATHEHHS
€KOJIOTTUHUX IIUJICH.
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