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CHAPTER 1. MODERN BASICS OF ECONOMICS, MANAGEMENT AND
TOURISM

1.1. Containerized Transportation - History, Application, Prospects, Actualization

The transport sector of any country is a vital and integral part of its production
and socio-economic system. The overall pace of development of the industrial-transport
complex creates conditions for the economic growth of national production and the
improvement of the population's living standards.

Global practices in freight transportation by rail indicate the growing importance
of intermodal transport, including cross-trailer shipments using specialized vehicles.
This allows for the implementation of an intermodal approach and enhances
transportation services in Ukraine. Intermodal transport refers to a method of freight
movement that utilizes multiple modes of transport (road, rail, water, etc.) for shipping
cargo in a specialized container, often along with the transport vehicle itself [1].

Containerized transportation is one of the most relevant methods of freight
delivery in the modern globalized world. Its popularity is attributed to several factors,
including versatility, cost efficiency, and enhanced security. In the context of growing
global trade, container transport enables the fast and reliable movement of goods
between countries and continents. Containers are standardized, facilitating the seamless
combination of different modes of transport (maritime, rail, road) while minimizing
additional handling operations.

The prospects of container transportation lie in reducing transportation costs and
minimizing environmental impact.

Firstly, the use of containers lowers the risks of cargo damage and loss, providing
reliable protection against mechanical impacts and adverse weather conditions. This
benefits the economy of any country by ensuring the preservation of goods, reducing
losses, and increasing customer trust in logistics companies.

Secondly, container transportation is part of sustainable development, allowing
for more efficient logistics planning and reducing harmful emissions into the
atmosphere, particularly CO, emissions. This is especially crucial in the context of
environmental commitments.

In the context of globalization and the active development of international trade,
cross-trailer transportation is becoming increasingly relevant. Most countries choose
this type of transport to optimize logistics processes and improve the environmental
situation.

Intermodal freight transport involves using multiple modes of transportation
(trains, ships, airplanes, trucks, etc.) to move goods in mixed containers or transport
vehicles without handling the cargo itself during the transition between modes. This
method reduces cargo handling, enhances security, minimizes damage and loss, and
enables faster transportation of goods [2].

Cross-trailer transportation, as a type of combined transport service, operates as
follows: a truck delivers the cargo to a railway station, where the semi-trailer or
container is loaded onto a specialized railway platform for long-distance transportation.
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Upon arrival at the final railway terminal, another truck picks up the cargo for further
delivery to the customer. This transportation method is part of an intermodal transport
system, allowing the combination of multiple modes of transport without the need for
unloading and reloading the goods.

The advantage of this type of transportation is the reduction of costs compared to
using road freight transport. Cost savings are achieved by minimizing the time required
for short-distance road transportation.

Other benefits include resource savings, reduced environmental impact, decreased
road congestion, and enhanced safety, as rail transport is considered one of the most
reliable and secure methods of freight delivery. Additionally, it is fuel-efficient,
particularly for long-distance shipments.

Cross-trailer transportation can be divided into two types:

1. Accompanied transportation, where the driver remains in a separate
passenger car during transportation on the mainline.

2. Unaccompanied transportation, which does not involve a driver escort. This
method is used for the delivery of containers, detachable trucks, trailers, semi-trailers,
and similar units.

The high efficiency of unaccompanied cross-trailer transportation is achieved by
allowing a greater number of logistical units to be utilized over a longer period. As a
result, there is a pressing need for driving personnel, equipment at specific departure
and destination points, and infrastructure for the storage and handling of semi-trailers,
trailers, and road trains.

The practical application of cross-trailer transportation can be explained as
follows: to optimize logistics routes, reduce downtime, and ensure driver rest, cross-
trailer (rail container) transportation has been introduced on certain routes, where semi-
trailers or trucks are loaded onto railway platforms.

Among the countries with successful transport systems implementing container
transportation are France, Switzerland, Austria, Italy, and Germany. Railways adapted
for transporting vehicles (Rolling Highways) pass through regions such as the Alps.

A successful example of cross-trailer transportation implementation is the
operation of the French company Lorry-Rail SA. This operator provides services on a
1,050 km railway line, enabling rail container transport between Luxembourg and
Perpignan in 14.5 hours compared to 17-22 hours required for traditional road freight.

Other major cross-trailer routes in France include "VIIA Britanica" (Calais - Le
Boulou), "Alpine" (between Chambéry and Turin), as well as routes from Sete to Paris
and Zeebrugge.

Over 15 years, more than 1 million trucks have been transferred from roads to rail
transport. This has significantly reduced carbon dioxide emissions into the atmosphere.
As a result, European governments even subsidize this mode of transportation.

The main challenge in launching cross-trailer train routes in Europe was the
inability to transport trucks on standard platforms due to the limited dimensions of
tunnels. This issue was resolved by developing a low-floor platform design (only 225
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mm above the railhead). These wagons were introduced by the French company Lohr.
They can accommodate standard 4-meter-high trucks.

A train can consist of 18 double platforms, capable of carrying up to 36 trucks,
with a maximum operating speed of 100 km/h.

A specialized rapid loading and unloading technology was also developed,
enabling the loading process to take as little as 15 minutes. Corresponding terminals
have been equipped to support this system.

However, not all regions can expand the use of cross-trailer (rail container)
transportation. The challenges preventing the simplification of logistics include
difficulties with customs inspections, the lack of agreements between carriers or freight
forwarders regarding the regulation and coordination of multimodal transportation
(delivery using various transport modes), and the absence of adequate infrastructure.
This includes insufficient loading and unloading equipment, an inadequate number of
titting platforms (rail rolling stock for container transportation), and other necessary
facilities.

The implementation of this type of transportation helps reduce delivery costs by
providing rest time for driving personnel. It also ensures the convenience of loading
and unloading operations, improves the interaction between different modes of
transport, such as rail container shipping, and accelerates delivery times.

Thus, logistics optimization enables the regulation of material flow loads on
highways, shifting part of the burden to railways. Additionally, the diversification of
transport systems worldwide promotes the development of intermodal transportation
on international routes. Rail container shipping also contributes to addressing
environmental issues in congested transport hubs [3].

For Ukraine, this direction is particularly relevant due to its strategic geographic
location between Europe and Asia, which opens up significant opportunities for the
development of transit transportation. The country’s railway infrastructure requires
substantial modernization, which is one of the main factors hindering the development
of this type of transport. Given the current environmental requirements and the need
for economic development, cross-trailer transportation potential must become one of
the key elements of Ukraine's logistics system.

The history of cross-trailer transportation shows that it all began in 1872 when an
American circus applied an innovative plan to load its equipment onto a train platform.
It took them a long time to load and secure the trailer on the road, but they managed to
transport it safely. Transport companies recognized this technology as an opportunity
to move various types of cargo. However, it was not until 1926 that a working
prototype was created, allowing for this type of freight transportation on an industrial
scale.

Initially, this system was used in Austria under the name "Running Highway." In
1960, a revolutionary invention — the roll-trailer — was created. This transport vehicle
was a combination of a regular trailer and a railway car. The trailer was equipped with
railway wheels, allowing it to stand on rails and move as part of a train. However, this
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type of rail transport had several issues, one of which was its enormous additional
weight, which prevented it from traveling on most American roads.

Research continued, and human thinking progressed. As a result, in 1990, a new
approach to cross-trailer transportation was invented in the United States. The process
involved rolling the trailer onto a railway carriage.

The carriage was brought to the truck with the trailer, and the trailer, on its own
air suspension, would be lifted. At this moment, the tractor would roll it onto the
carriage, and then, using its own hydraulics, the trailer would be lowered onto the
railway carriage. Only one trailer could fit on the carriage, while the second trailer was
secured behind the first one, which was fixed on the carriage. Once the two trailers
were secured, it was only necessary to connect the hoses that supply air to the braking
systems of the carriage, and the journey could begin.

As a result of this, a new type of light rail transport emerged that can efficiently
transport goods [4].

Today, one of the main methods of cross-trailer transportation and their
installation on platforms is the use of standard lifting devices, such as portal cranes.

Cross-trailer transportation has the advantage of combining the qualities of two
dominant modes of transport — the maneuverability, speed, and efficiency of road
transport with the high productivity, weather independence, and safety of rail
transport. Thus, the most attractive "door-to-door" delivery principle is realized in the
transportation services market.

When it comes to European experience, cross-trailer transportation is not new. It
has been known since 1960, with the same classic American wagons. However, the
main difference is that European countries actively support this type of transportation
due to its environmental benefits. Companies involved in such transportation receive
compensation from the government under environmental protection regulations, which
can amount to €220,000 and €500,000 under road quality support programs.

In Europe, an organization has been established to integrate leading countries that
use cross-trailer transportation. These countries include Slovenia, Italy, Belgium,
Estonia, the Czech Republic, Germany, Luxembourg, Spain, Austria, France, Hungary,
Switzerland, the United Kingdom, Bulgaria, Romania, and Greece.

Each country has several company representatives developing this method of
transportation, who work together on integration and the development of new
solutions for this transport type.

Europe has five main corridors used by cross-trailers, with a total length of
approximately 4,800 km. These corridors currently handle a significant freight turnover
of over 70 million tons annually. According to the European Railways Association,
cross-trailer transport in the EU grows by 5-7% annually. In Germany, in 2022, cross-
trailer transportation accounted for around 15% of the total freight rail transport
volume, whereas in Ukraine, this figure remained below 1%.

The dynamics of cross-trailer transport in Ukraine and the EU have certain
characteristics and differences in scale. In the European Union, cross-trailer transport is
actively developing and plays a significant role in the transport system. Cross-trailer
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freight flows in the EU grow by 20% annually, which significantly increases their
volume. This growth is driven by government subsidies to support this type of
transport, as well as the environmental benefits and efficiency of international
transport.

The issue of financial support for environmentally friendly transport, including
cross-trailer transport, is one of the key aspects of European sustainable development
policy. Cross-trailer transport, as an efficient way of transporting large cargo over long
distances, has traditionally been associated with the use of diesel-powered tractors,
which significantly pollute the environment. However, recognizing the need to
transition to more environmentally friendly types of transport, European countries are
implementing a range of measures aimed at promoting the development of electric and
gas-powered cross-trailer transport [5].

One of the most common financial support tools is direct subsidies to companies
that invest in eco-friendly transport. Governments reimburse part of the costs for
purchasing or leasing electric and gas-powered tractors, as well as for the installation of
charging stations. In addition, tax benefits are widely used, which reduce the tax
burden on companies using environmentally friendly transport.

Credit lines provided on favorable terms to finance investments in eco-friendly
technologies also play an important role. Another incentive for fleet renewal is
premiums for the recycling of old diesel tractors. Moreover, companies using eco-
friendly transport can expect preferential tariffs for infrastructure use, including toll
road access and parking in designated areas.

Among European countries that actively support the development of eco-friendly
cross-trailer transport, Germany, the Netherlands, Sweden, and France stand out. Each
of these countries has its own specific approach to implementing policies that
encourage eco-friendly transport.

Such active support for eco-friendly cross-trailer transport is driven by several
factors. First, there is a desire to reduce greenhouse gas emissions and improve air
quality. Second, it reflects the goal of reducing dependence on fossil fuels and ensuring
energy security. Finally, it aims to create new jobs in promising sectors of the economy.

However, despite significant progress, certain challenges remain on the path to
fully transitioning to electric transport in the cross-trailer sector. These include the high
cost of electric trucks, limited charging infrastructure, and the lack of unified standards.

Ukraine’s integration into the European Union requires modern organizational
forms and the adoption of advanced technologies in the transportation sector. Cross-
trailer transport is one of the tools for developing Ukraine’s transportation system,
whose implementation demands the harmonious integration of all components. Despite
the potential for trade and transport network development, as well as its unique and
advantageous transport-geographical position, Ukraine does not fully utilize the
opportunities offered by cross-trailer transport [6].

The main reasons for this are:

1. Limited demand for cross-trailer transport.

2. Existing trade conditions.
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3. Imbalances in cross-trailer flow.

4. Complexity of customs procedures.

5. Low efficiency in coordination and cooperation between different modes of
transport.

6. Instability of transport tariffs.

7. Lack of critical infrastructure elements of adequate quality (e.g., absence of
routes, transport-logistics centers, inadequacy of border checkpoints).

8. Unsatisfactory condition of transport vehicles, service infrastructure, and
differences in technical requirements between Ukraine and EU countries.

9. Differences in permit systems, insurance conditions, quotas, control measures,
etc.

10. Shortage of railway rolling stock for container transport, specifically fitting
platforms.

11. Insufficient quality of cargo preservation during transportation.

In Ukraine, despite significant potential, the development of cross-trailer transport
is progressing slowly. One of the reasons for this is the limited demand and
complexities in customs procedures, which impact the overall volume of transportation.
From 2019 to 2024, the development of such transportation in Ukraine mainly occurred
within strategic programs, such as the "Ukrzaliznytsia" Development Strategy.

In 2019, the Cabinet of Ministers of Ukraine approved a strategy aimed at
developing multimodal transportation, including cross-trailer transport. However, its
share in the total volume of railway transportation remained low [7].

In Ukraine, the first regular cross-trailer trains were launched in 2003. However,
the technology did not develop further and is no longer in use. In recent years,
Ukrzaliznytsia has conducted test runs on routes such as Kyiv-Budapest and Kyiv-
Poland, indicating progress toward creating conditions for expanding this type of
transportation.

The development of cross-trailer transportation in Ukraine is crucial given its
advantageous geographical location and role as a transit state, especially within the
context of international transport corridors between Europe and Asia. Implementing
such technologies requires significant investment and the development of appropriate
infrastructure. Global examples demonstrate that the success of cross-trailer
transportation depends on active government involvement, such as subsidies for rail
transport and partial reimbursement of costs to vehicle owners.

Competition with road transport is another factor influencing the development of
cross-trailer transportation in Ukraine. Road transport remains a more flexible and
faster solution for freight transport, especially over short distances. To make cross-
trailer transportation competitive, it is necessary to offer attractive tariffs and develop a
logistics infrastructure that optimizes the transportation process.

One practical example of cross-trailer transportation in Ukraine is the project for
transporting goods along the Odesa-Krakovets route. On this route, semi-trailers with
containers are loaded onto railway platforms at the Port of Odesa and transported by
rail to the Krakovets border checkpoint on the Ukrainian-Polish border. There, they are
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transferred to trucks for further delivery to EU countries. This route is actively used for
transporting agricultural and industrial goods.

In 2020, cross-trailer transportation between Ukraine and Slovakia was launched
on the Kyiv-Ko$ice route. This connection successfully reduced logistics costs,
shortened transportation times, and improved environmental impact by reducing CO2
emissions.

In Ukraine, according to estimates from the Ministry of Infrastructure, the volume
of cross-trailer transportation in 2021 amounted to approximately 200,000 tons of cargo.
In 2022, this figure increased by 10% due to active efforts to develop transport corridors
between Ukraine and the EU [8].

Table 1
SWOT-analysis of the use of containerized transportation in Ukraine
Strengths Weaknesses
Ukraine's favorable geographical location | ¢ Underdeveloped railway
between Europe and Asia. infrastructure.
High speed and guarantee of cargo delivery in A limited number of

accordance with the train schedule (Just in
time).

Safe transportation in all weather conditions.
Reduced time for border and customs control.
Fuel savings and reduced costs for long-distance
transportation.

Preservation of highways.

Reducing CO2 emissions and improving the
environment.

Cost savings on shipping documents.

There are virtually no weight restrictions for the
transportation of road trains by rail.

specialized  platforms for
container transportation.

High dependence on public
funding and investment.
Competition  with  road
transport on domestic routes.

Potential for integration with European
transport corridors.

Opportunities Threats
Expansion of international transportation Political  instability = and
corridors between Europe and Asia. economic crises.
Investments in infrastructure and new Insufficient government

deadlines.

Cooperation with European partners to develop
joint projects.

Implementation of innovative technologies to
optimize transportation.

Attracting foreign investment to modernize
transport infrastructure.

funding for the development
of railway infrastructure.
Rising energy prices.
International competition on
key routes.
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In the future, cross-trailer transportation could significantly reduce road traffic
and fully integrate Ukraine into the European transport system. The primary
requirement for organizing combined transportation is the availability of technical
resources.

Against the backdrop of the Russian-Ukrainian war, Ukraine is rapidly reorienting
its logistics toward a European focus. Since Western neighbors perceive military risks in
this process, domestic companies must be constantly prepared for various scenarios
involving shifts in cargo flow directions.

Diversification could become a key operational strategy. Flexibility and
adaptability to different situations are skills that Ukrainians have honed over the past
three years. One option for such flexibility is the ability to transport road freight by rail,
both in emergencies and on a regular basis.

Cross-trailer transportation in Ukraine began testing even before the war. Semi-
trailers were delivered by ferry from Turkey to Ukraine, and tractors distributed the
cargo to local shippers. However, this initiative, which lasted about six months, was
discontinued when the full-scale war started, and the sea route was closed.

When considering the transportation of semi-trailers by rail through western
crossings, cargo is transported between Ukraine and EU countries for both imports and
exports. Last year, such transportation did not exist at all, but this year regular trains
are already operating, indicating a positive trend.

Unfortunately, the current shortage of drivers could become an additional
incentive for companies to utilize domestic cross-trailer transportation. Especially since
Ukrzaliznytsia has announced its full support for this type of transport.

The main limiting factor today is that cargo owners compare the costs of cross-
trailer and road transportation as the sole criterion. The costs of road logistics are highly
volatile. For comparison, the price of cross-trailer transportation may be cheaper today,
but more expensive next week.

Rail transportation is more stable in terms of pricing and offers many other
advantages. A key condition for the development of cross-trailer transportation is
understanding that, beyond the situational price advantage, there are other factors that
provide businesses with predictability and ultimately offset this cost difference. These
include delivery times of up to 7 days and the ability to transport large shipments of up
to 1,000 tons of products at once.

The more shippers adopt this approach, the more platforms will be needed for
transporting semi-trailers by rail. As always, business serves as the driving force behind
the development of logistics.

Cross-trailer transportation, as an integral part of modern logistics, is undergoing
significant changes under the influence of technological progress. Thanks to the
integration of modern solutions, this industry is transforming into a high-tech sector
that ensures efficiency, safety, and transparency at all stages of freight delivery [9].

One of the key elements of this transformation is the implementation of intelligent
Transportation Management Systems (TMS). These systems, equipped with artificial
intelligence algorithms, are capable of optimizing routes by considering multiple
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factors, from road conditions to the congestion of transport hubs. The result is a
reduction in delivery times, lower fuel costs, and a decrease in environmental impact.
Additionally, TMS allows for real-time vehicle movement monitoring, which enhances
safety and helps respond promptly to unforeseen situations.

The Internet of Things (IoT) also plays an important role in modern cross-trailer
transportation. Thanks to numerous sensors installed on vehicles and containers,
detailed information about the cargo's condition, temperature, humidity, and other
parameters can be collected. This data ensures the preservation of goods during
transport and allows for the timely detection of potential issues. Additionally, IoT
technologies are used for forecasting the technical condition of vehicles, minimizing the
risk of breakdowns and downtime [10].

Artificial intelligence (Al) is increasingly being applied in logistics. Al algorithms
are capable of analyzing large volumes of data and predicting demand for
transportation services, which helps optimize the use of vehicles and improve planning
efficiency. Furthermore, Al is used to automate routine operations, such as creating
schedules and optimizing vehicle loading.

Blockchain technology provides a new level of transparency and security for
cross-trailer transportation. Thanks to blockchain, it is possible to create a unified,
independent register of all operations related to the movement of goods, from the
manufacturer to the consumer. This allows for tracking the product's history, protecting
against counterfeiting, and ensuring trust among all participants in the supply chain.

Conclusions. Modern logistical challenges require the search for innovative
solutions that can ensure efficient freight transportation with minimal environmental
impact. One such solution is intermodal transportation, which integrates the
advantages of road and rail transport. It helps optimize costs and improves the
environmental situation, making it an attractive choice for many countries.

Intermodal transportation in Ukraine holds significant potential not only for the
development of the national transport system but also for integration into European
transport corridors. Supporting this approach can help reduce the ecological footprint
of the transport sector and make the Ukrainian logistics system more flexible and stable.
The implementation of this type of transport ensures a reduction in transportation costs,
improvement of the environmental situation, and an enhanced economic outlook for
both national and international market participants.
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1.2. E-Commerce Market in Current Conditions of Uncertainty:
Trends and Challenges

Introduction. The Internet appearence and digital technologies has revolutionized
the way business is conducted, giving rise to a new phenomenon known as e-
commerce. E-commerce involves the buying or selling of goods online. E-commerce
services have the potential to radically transform the global marketplace. This virtual
marketplace removes the limitations of physical distance and opens up new ways for
businesses to connect with consumers, making it an essential aspect of modern
commerce.

The e-commerce industry is rapidly growing worldwide as consumers prioritize
convenience in their shopping. Global e-commerce sales exceeded $6 trillion in 2024,
accounting for 24% of all online retail purchases. The e-commerce market is expected to
exceed $7.9 trillion by 2027, with $2.71 billion of people currently shopping online. E-
commerce revenue is projected to grow at a compound annual growth rate (CAGR) of
9.49% from 2024 to 2029, reaching $6.48 trillion by 2029. Globally, China accounts for
more than 50% of all online sales worldwide. The country’s annual e-commerce sales
are over $3 trillion. US retail sales are forecast to show steady to moderate growth
through 2028, while e-commerce will grow more than four times faster than in-store
sales [1].
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However, despite positive forecasts, business should rely on market trends, taking
into account the conditions of uncertainty. After all, understanding the concept essence
of uncertainty in modern conditions is very important for developing strategies and
making decisions in complex and changing situations. Uncertainty in the modern world
is manifested in the fact that the conditions in which society and business find
themselves are constantly changing and often cannot be predicted or known in
advance. Uncertainty covers various aspects, such as economic instability, political
turbulence, social and military conflicts, technological changes, natural disasters, etc. In
this regard, business management in the e-commerce sector must be flexible, adaptive
and respond to current challenges and changes in the environment [2].

Results. E-commerce has evolved from a new concept into a multi-trillion dollar
industry, transforming the traditional retail process and changing consumer behavior.
The ease of access, convenience, and endless variety of products and services available
on e-commerce platforms have attracted a huge number of customers, fundamentally
changing the way people shop and interact with companies. The e-commerce landscape
is characterized by constant evolution, driven by innovations in payment systems,
logistics, user interaction, and data analytics [3]. Key factors driving the growth of the
global e-commerce market:

1. COVID-19 Pandemic: adoption of e-commerce as consumers shifted to online
shopping due to safety concerns and lockdowns. 19% worldwide e-commerce market
growth between pre-and-post COVID-19 timeframes in 2020 observed (Fig.1).

- 636
525 .

Pre COVID-19 Post COVID-19

B Furniture and appliances B Food and personal care M Electronics and media

Toys, hobby and DIY W Fashion

Fig.1. E-commerce market growth between pre-and-post COVID-19 timeframes
in 2020, billion $
Source: [4]
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2. Digital Transformation: the shift towards online shopping due to digital
transformation, accessibility and convenience. The widespread Internet availability,
coupled with increased access via smartphones and other devices, has enabled a larger
portion of the world’s population to shop online. According to the Digital 2024 Global
Report, of the world’s 8.08 billion people, 5.61 billion (+2.5% annual growth) use mobile
phones, and 5.35 billion (+1.8% annual growth) use the Internet for various purposes,
spending 6 hours and 40 minutes of their time on it [5]. As more people gained access to
the Internet, the potential customer base for e-commerce continued to expand.

3. Product Diversification: a wide range of product categories, from electronics
and fashion to food and groceries, attract a broad consumer base. The most popular
categories for online shopping are considered from two perspectives: how much money
the category brings in and how popular it is. The electronics category is the sales leader
(fig. 2), which offers a wide range of products from smartphones to drones and smart
home gadgets. On the other hand, fashion is the highest-paying category among
shoppers [6].

Toys and hobbies | 89,9
Tobacco products [ 116,6
Beauty and personal care | 169,6
Media NG 1939
Furniture [N 220,1
DIY and hardware items [N 220,2
Beverages NN 2487
Food IS 160,1
Fashion I 760
Electronics I 0225

Fig. 2. Top e-commerce products categories worldwide in 2024, billion $
Source: [6]

4. Global Expansion: E-commerce platforms expanding internationally and
reaching untapped markets contribute to market growth. The growth of e-commerce
has led to an increase in the supply of platforms for commerce. E-commerce platforms
offer comprehensive solutions for scaling businesses and have expanded their range of
marketing functions to ensure efficiency. The larger the platform, the more difficult the
competition. List of main players in the E-Commerce Market: Amazon.com Inc.,
Alibaba Group Holding Limited, JD.com Inc.,, Walmart Inc., eBay Inc., Shopity Inc.,
Rakuten Inc., Zalando SE, ASOS Plc., Flipkart Online Services Pvt. Ltd., Noon AD
Holdings Limited, MercadoLibre Inc. and others. Figure 3 shows the main sales
channels for e-commerce products in 2024.
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Fig. 3. Global e-commerce market by sales channel
Source: [7]

5. Improved Logistics: efficient logistics and delivery services contribute to
customer satisfaction and growth in e-commerce. The integration of e-commerce
experiences into everyday life has significantly changed consumer expectations
regarding delivery times for different product categories. New features that enhance
consumer convenience are often taken for granted. The average number of days that
consumers are prepared to wait for their orders across all product categories fell from
2,36 days in 2022 to 2,15 days in 2023 (fig. 4).

Grocery NN 123
Health and pharmaceuticals [ NNNENEGNNNNNNNNN 159
Household products [ GGG 2,22
Beauty |, 2,24
Technology [N, 2,42
Luxury | 253
Clothing and fashion [N 2,57

Fig. 4. Average number of expectation days by product categories
Source: [8]
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For many consumers, e-commerce has significantly changed their expectations
regarding delivery times for different product categories. Although the average
consumer is prepared to wait under 24 hours until they receive their online grocery
order, a surprising percentage of consumers is much more impatient: 40% of
respondents expect grocery delivery within two hours (fig. 5).

. - 40%
. 21%
Household products | 40%

Technology : 359,
Luxury 170% 339,
; : 16%
Clothing and fashion 309,
M Less than 2 hours M Less than 24 hours

Fig. 5. Share of consumers expecting delivery within 2 or 24 hours by product category
in 2023
Source: [8]

6. Payment Innovations: various payment methods and secure online transactions
make e-commerce more accessible. In today’s fast-paced technological realities, the
online payments sector is one of the most dynamic. Technological changes have led to
changes in the payment space, replacing cards, checks, and cash with cryptocurrency, e-
wallets, and one-click online payments (fig. 6). The emergence of modern payment
gateway software helps optimize online transactions.

E-commerce has become integrated into consumer purchasing behavior and will
only expand over the years. The proliferation of smartphones and the Internet, along
with improved supply chains and payment systems, have made online shopping
accessible to people in all corners of the world. Fig. 7 shows the share of e-commerce
revenue in the total income by countries in 2023. This share will only grow if businesses
timely and correctly take into account the trends and challenges of modernity,
especially functioning in conditions of uncertainty.
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2%
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m Debit card = Creditcard = E-wallet = Cash = Charge card

Fig. 6. The most popular online payment methods for consumers in 2023
Source: [9]

United Kingdom s s 7,80%
France e 8,10%
Germany I 8,23 %
USA s . 8,999%
Japan e 9,23 %
Australia T 9,36%
Global e 9,49%
Indonesia T 9,57 %
Spain e 9,72 %
Canada M 9,76 %
Italy . 9,94.%
China e 9,05.%
South Africa . 10,42%
Argentina e 10,55%
Mexiko e 11,26%
India e 11,45%
Brazil e 11,56 %
Turkey - 11,58%

Fig. 7. Share of e-commerce revenue in total income in 2023, by countries
Source: [10]

The Ukrainian e-commerce market has been growing rapidly over the past decade,
driven by growing internet penetration, smartphone adoption, and digital literacy.
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However, the war in Ukraine that began in 2022 has had a profound impact on all
aspects of the country’s life, and the e-commerce sector has been no exception. [11]:

1. Reducing in purchasing activity and changes in consumer behavior. In
conditions of uncertainty and economic instability, from 2022 Ukrainians began to
primarily purchase goods such as grocery, medicines and household goods.

2. Logistics problems and rising shipping costs. The war caused major
disruptions in logistics, including port closures and difficulties with international
deliveries. This led to increased shipping costs and order fulfillment times.

3. Infrastructure Challenges: Power and Internet. Missile attacks on Ukraine’s
energy infrastructure have led to frequent power outages and unstable Internet
connections. This directly impacts online stores, slowing down their operations and
lowering customer service.

Despite the ongoing war with russia, Ukraine’s digital economy remains resilient,
and e-commerce is playing a key role in the country’s economic recovery. Given the
scale of russian aggression, it was expected that it would take a long time to reach pre-
war levels. However, the market has begun to recover rapidly, and by 2023, volumes
had reached $1.7 billion [12].

According to the press service of the EVO group of companies (owner of the
country’s largest online stores), in 2024, almost $4 billion worth of transactions were
made in the Ukrainian e-commerce segment, which is about a third more than in 2023.
The orders number is growing, with analysts boldly predicting that by 2040, 95% of all
purchases in the world will be online [11].

As in the rest of the world, in Ukraine, orders are mostly placed from mobile
devices. This, by the way, is one of the factors behind the growth in the number of
orders. Mobile internet coverage is improving, especially in large cities, as is the
growing network of delivery services - receiving an order from a courier or picking it
up at a post office is easier and faster than going to the store. Saving time is one of the
reasons why consumers prefer online shopping, in addition to lower prices and the
availability of a wide range of products (Figure 8).

Consumer purchasing habits in Ukraine have changed significantly due to the
war. Consumers have changed their values, needs and expectations from brands,
becoming more frugal and cautious. They are buying fewer goods and switching to
more affordable brands. Fig. 9 shows the categories of goods where sales volumes have
increased.
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m Time saving = Assortment » Convenient search system
Ability to read reviews u Flexible discount system m Affordable price
m Safety

Fig. 8. Patterns of purchasing goods online by Ukrainian customers
Source: [13]

Gaming consoles and video games IEEEEEEEGGGGG—_—_— 14%
Books and educational materials G 6%
Children's toys and baby products I ——— 9%
Sporting goods and fitness equipment GGG 13%
Groceries and food delivery I 25 %
Beauty and personal care I 20 %
Laptops and tablets GGG 3%
Clothing and footwear GGG 12%
Home appliances . 10%

Smartphones and mobile devices IIEEEEEEEEEEGEGGNGNGNGNGNGNNGNNG——— 15%

Fig. 9. Growth of best-selling products in Ukrainian e-commerce in 2024
Source: [14]

The growth in some product categories is explained as follows [14]:

* The 15% share increase of smartphone and mobile devices sales is driven by
the growth of mobile commerce and increased mobile Internet coverage.

* The 10% share increase of household goods sales is driven by the increase in
demand for energy-efficient household goods due to the energy crisis.
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* The 12% share increase of clothing and footwear sales is explained by
consumers' adaptation to life in wartime conditions and a focus on functional, high-
quality and durable clothing, especially Ukrainian-made.

* The 8% increase share of laptop and tablet sales is explained by the transition
to remote work and online education, which requires arranging a workspace at home.

The widespread introduction of new technologies in the online payment security
tield has also helped Ukrainians get used to online payments in just a year. According
to EVO, approximately 15% of orders in 2023 were paid by card at the purchase time,
which is almost twice as much as in 2020, and the share of marketplaces in the e-

commerce segment is 60% and continues to grow (fig. 10).
7 o 70%

12,80%
44,90%
= Rozetka
15,40%
= Prom.ua
Aliexpress

EpicentrKua

m Lamoda
19,20%

Fig.10. Market share of major Ukrainian marketplaces in 2024
Souyce: [14]

Despite the challenges posed by the russian invasion, the Ukrainian e-commerce
market has adapted to operating in an environment of uncertainty for both businesses
and consumers. However, to ensure the projected growth, businesses must take into
account the following trends [14, 15]:

1. Growth of mobile commerce (M-commerce). In 2024, mobile shopping
accounted for 72,9% of total e-commerce due to the growth of mobile internet
penetration. Ukrainian consumers are increasingly choosing to shop via mobile apps
due to the convenience, personalized user experience, and affordability of smartphones.
Retailers are actively investing in creating mobile platforms and mobile-optimized sites.

2. Social commerce. Social media has become an important sales channel in
Ukraine, and platforms like Instagram, Facebook, and TikTok allow companies to
directly engage with a young audience who engage in interactive shopping through
live broadcasts, especially in the fashion and beauty sectors.

3. Marketing automation. The widespread use of software to automate routine
marketing campaign tasks such as email sending, social media posting, and ad
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management. This allows brands to increase the efficiency and productivity of their
marketing efforts, as well as improve customer personalization and segmentation.

4. Growth of Payment Solutions and Fintech Integration. The expansion of
digital payment methods has been a key driver of Ukrainian e-commerce growth. In
2024, over 80% of e-commerce transactions were paid for electronically, including using
credit cards, mobile banking apps, and e-wallets such as Apple Pay and Google Pay.

5. Security and Trust Issues. Ukrainian consumers are still wary of online
shopping due to concerns about fraud and privacy. Despite improvements in
cybersecurity, payment fraud and personal data security remain common. To support
sustainable growth, e-commerce platforms need to invest in encryption technologies
and fraud detection systems.

6. Augmented Reality. Augmented reality allows to add virtual objects to the
real world. AR can be used to enhance shopping, learning, entertainment, and other
experiences. Clothing and cosmetics brands are using AR to allow customers to try on
products without leaving their homes.

Conclusions. E-commerce is one of the most promising sectors of global retail,
growing despite the financial and logistical crisis. To succeed in 2025, it is important for
e-commerce companies to be flexible and present where their customers are. This
means working on completely different platforms: promotion on marketplaces and
social networks, as well as promotion of their own online stores. People are used to
switching between platforms and gadgets, they can start looking for furniture or clothes
on a smartphone, continue on a laptop, go to YouTube and return to Instagram.
Therefore, it is important for businesses to adapt strategies to different sales channels.
In the face of high competition and the availability of multitude offers, customers expect
to receive not only the highest quality product, but also exceptional service at all stages
of the purchase process. People increasingly prefer brands that are able to provide fast
and convenient service. Conversely, companies that do not meet these expectations risk
losing customers. To remain competitive in changing conditions, it is important for
businesses to adapt strategies to current market trends.

The e-commerce market is developing in Ukraine. The peculiarity of e-commerce
is that the poorer the buyer, the more chances e-commerce has. This is because buying
online is cheaper and the buyer has more choice than offline. Therefore, online in
Ukraine is developing and increasing its market share. In the long term, the Ukrainian
e-commerce market will continue to grow, with a projected compound annual growth
rate (CAGR) of 15-20% in 2025. The main drivers will be mobile commerce, the
development of payment technologies and improved logistics infrastructure. However,
companies must take into account the conditions of uncertainty and be flexible to solve
problems related to security, regulation, war. As the digital environment develops, e-
commerce will continue to play a key role in shaping economic recovery.
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1.3. Logistics Services Market: Digital Transformation and Innovation

The logistics market is a dynamic and complex ecosystem encompassing various
modes of transport, technologies, and industries. Its primary function is to ensure the
efficient movement of goods between destinations. In today's digital transformation, the
logistics industry is undergoing significant changes, especially in cargo transportation.
The growth of e-commerce has increased the demand for fast and accurate delivery of
the '"last mile," which stimulates the automation of transport logistics. Using
multimodal transportation - road, rail, water, and air transport - allows you to optimize
routes, reduce costs, and increase transportation efficiency. In addition, the popularity
of environmentally friendly transport solutions, such as electric trucks and alternative
tfuels, which contribute to reducing environmental emissions, is growing. Innovative
technologies, particularly blockchain, artificial intelligence (AlI), and the Internet of
Things ( IoT ), are key in improving transport logistics. Real-time monitoring systems
allow companies to track cargo movements, predict delays, and minimize risks. Sensor
technologies and augmented reality are used to improve warehouse management and
increase the accuracy of navigation and transport routing. The logistics market serves
various industries, including manufacturing, pharmaceuticals, retail, and defense.
Outsourcing logistics services and cooperation with third-party logistics operators is
shared, allowing companies to focus on their core business while ensuring efficient
transportation of goods. Trade agreements, intelligent transport systems, and digital
technologies are shaping the future of the logistics industry. Route optimization,
Internet of Things-enabled devices, and automated logistics chain management increase
the accuracy and speed of delivery. Thus, transport and logistics continue to evolve
under the influence of the digital revolution, driving innovation, efficiency gains, and
sustainable development on a global scale.

Recent publications on innovative technologies in transport and logistics focus on
key areas of digital transformation in the industry. In particular, Marinov E.'s study
analyzes the impact of IoT, Al, autonomous transport, blockchain, big data analysis,
and cloud solutions on transport logistics management [ 1 ]. Another study on digital
transformation and logistics flow management emphasizes that introducing modern
digital technologies opens up new opportunities for improving the quality of logistics [
2 ]. At the same time, these studies require further improvement to ensure the optimal
functioning of transport logistics and the effective implementation of new approaches
to innovative technologies. In this regard, it is advisable to substantiate the research
issues more thoroughly, in particular, to identify key aspects of the economic potential
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of the logistics services market, particularly in the context of transport logistics, which
will contribute to increasing its efficiency and competitiveness.

Digital transportation is the process of converting manual operations into digital
format. For example, 30 years ago, freight transportation management was carried out
mainly through paper documentation and phone calls between transportation
coordinators and shippers working in offices or so-called Transportation Management
Centers. Today, most of these tasks are performed semi-automatically, thanks to high-
tech transportation software and a well-organized digital workflow. The development
of technologies such as GPS, telematics, software solutions, and predictive analytics has
contributed to increasing the accuracy of transportation costs, which, in turn, has made
the transportation sector more cost-effective. An example of digital transformation is
the contactless card system for public transport passengers, which has significantly
reduced carriers' operating costs. Thanks to such initiatives, the costs of transport
company Transport for London ( TfL ) revenue collection rates have decreased from
15% to 8%, and in the future, this figure is predicted to reduce to 6% due to the growing
popularity of contactless payment [ 3 ].

Rapid technological change and growing consumer demands are the main drivers
of digital transformation. Logistics and transport companies must accelerate the
implementation of models based on data analysis to make the most of new market
opportunities. Digital transformation is already happening, and both public authorities
and private companies are actively promoting its implementation, as it makes
environmental and economic sense.

According to a Business Report Wire, the global Al market in the transportation
and distribution sectors reached $3.1 billion, up from $2.6 billion the previous year. The
average annual growth rate was 19.4%, indicating this industry's dynamic development
of AI applications. Introducing Al technologies in the transportation sector helps
accelerate freight transportation processes by optimizing logistics routes, minimizing
delays, reducing congestion, and reducing delivery times[ 4 ].

The dynamics of global logistics costs show significant fluctuations due to global
economic factors (Fig. 1).
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Fig. 1 Dynamics of global transport logistics costs 2018-2025.
Source: [ 4 ]
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Thus, in 2020, this figure decreased to 9.1 trillion US dollars, probably due to the
consequences of the COVID-19 pandemic for the global economy. However, starting
from 2021, there has been a rapid growth in logistics costs, which reached 15.65 trillion
US dollars, which indicates a fast recovery and development of the logistics sector after
the crisis period. Thus, by 2025, it is predicted that the global transport and logistics
market will undergo fundamental changes due to the active implementation of
innovative technologies and intelligent systems. These processes have already begun,
contributing to increasing the efficiency of logistics operations, optimizing supply
chains, and the overall digital transformation of the industry [ 5 ].

North America is one of the leading players in the global logistics market. In 2021,
the market volume was 433.25 billion US dollars and is projected to show a steady
CAGR during the forecast period. The main factor in the success of the region's logistics
industry is a developed infrastructure, which includes a modern road and rail transport
network, contributing to the efficient functioning of supply chains. A high level of
integration of transport systems ensures the smooth movement of goods through
various modes of transportation, including air, express delivery, freight rail, sea, and
road freight transport. The USA plays a key role in the regional logistics sector due to
its strategic geographical location and developed trade ties. In 2023, the US share in the
logistics market was 23.9%, which confirms its importance in global logistics processes.
[6].

The European logistics market is the second largest in the world, driven by the
growth of e-commerce and significant investments in logistics research and
development. Germany holds the largest market share in Europe, while the UK is
showing the fastest growth in the logistics sector in the region. A significant skilled
labor supply and developed transport infrastructure in European countries create
favorable conditions for developing logistics services. Despite the positive outlook, the
development of the logistics sector in Europe is being held back by the slowdown in
global economic growth, which is causing a decline in demand for freight transport.
This creates specific challenges for the industry, which needs to adapt logistics
strategies to changes in the global economy.

The Asia-Pacific region is the global market, holding the largest revenue share,
which in 2023 was 35.0%. In addition, the region demonstrates the highest compound
annual growth rate (CAGR), equal to 7.6%. Rapid economic growth in countries such as
China and India, coupled with government initiatives to modernize transportation
infrastructure, drives demand for logistics services. The industry is also driven by a
growing middle class and the rise of e-commerce, which require effective supply chain
management solutions. The Asia-Pacific region plays a strategic role in global trade,
which necessitates further expansion of logistics capacities and improvement of
transport processes, making this market one of the most dynamic in the world. [7].

Since transport logistics plays a key role in ensuring the efficient movement of
goods and services, contributing to increased productivity and the development of

international trade, it is advisable to consider the main aspects of its economic potential
(Table 1).
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The modern transport industry faces several large-scale challenges, most of which
cannot be solved in the short term. In particular, the issue of strengthening state
regulation of transportation processes is relevant since companies often do not have
time to adapt to dynamic changes in the competitive environment. In addition to these
challenges, more detailed problems can negatively affect the smooth operation of the
transport system (Table 2 ).

The transport industry is undergoing a massive digital transformation driven by
rapid technological advances and changing consumer behavior. This is shaping the
future of transport and creating new opportunities for the industry to modernize.
Below are the key trends in digital transformation in transport and logistics in the
logistics services market ( Fig. 2).

IoT and sensor technologies are key factors in transforming logistics operations.
These innovations enable real-time data collection from physical objects and the
environment, providing unprecedented supply chain analysis and management
opportunities. IoT sensors embedded in vehicles, cargo, and warehouses capture a wide
range of metrics, including temperature, humidity, location, and movement of goods.
This data enables logistics companies to accurately track the status and location of cargo
throughout the supply chain. The integration of these technologies also significantly
improves fleet management and dynamic route planning. Real-time traffic data allows
for rapid route adjustments based on traffic conditions, helping ensure timely cargo
delivery, optimize fuel consumption, and reduce carbon emissions. Analytics obtained
through IoT and sensor technologies enable logistics companies to make informed
decisions, increase operational efficiency, improve customer service, and drive
innovation in the industry [9].

Table 1
Key aspects of the economic potential of transport logistics
Elements Characteristic
economic
potential
Decrease By optimizing logistics processes, companies can reduce transportation, storage, and
expenses chain management costs for supplies. This leads to a reduction in the cost of
production and increasing competitiveness in the market.
Increase Efficient logistics helps companies reduce delivery times, increase the turnover of
efficiency goods, and reduce the risk of losses due to delays.
business
Global Logistics contributes to the expansion of international trade by ensuring access to new
integration markets and facilitating the transportation of goods between countries. This
stimulates the development of foreign economic relations and increases imports and
exports.
Constant Transport logistics has the potential to contribute to environmentally sustainable
development development. Investments in energy-efficient vehicles, use of alternative energy
sources, and emission reduction of greenhouse gases during transportation contribute
to developing a green economy.
Development Infrastructure projects related to transport logistics (development of ports, railway
regions junctions, and highways) stimulate regional economic development, attract
investments, and create new jobs.
Source: [1]
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Table 2
The main challenges of the transport industry

Challenge

Description

Network
complexity

The high complexity of transport networks and dependencies in supply chains make
the transportation planning process uncertain and unpredictable. The interaction of
numerous carriers, logistics partners, and other supply chain participants requires
effective information exchange and digitalization of documentation.

Automation

Increasing the productivity of companies is possible through the automation of work
processes, which contributes to the optimization of data exchange, improved task
planning, more accurate routing, and effective tracking of vehicles. The lack of such
capabilities leads to reduced productivity and increased costs.

Integration

Stakeholders in the transportation industry work across multiple information systems
that require effective integration based on standardized electronic data exchange
methods. This is especially true when using legacy ERP systems that are rarely
updated. Lack of proper integration makes it difficult to interact with modern
software solutions and limits the possibilities of digital transformation.

Adaptability

Flexibility in the transport industry is a key factor for effectively responding to market
fluctuations and growing demand. The lack of adaptation mechanisms complicates
the management of transport activities and limits the opportunities for strategic
development of companies.

Source: [ 8 ]

) Integration of IoT and sensor technologies into logistics processes

) Autonomous vehicles and automation

) Mobility as a Service

) Smart infrastructure and traffic management

The development of e-commerce and innovation in last-mile
delivery

Fig. 2 Main trends of digital transformation in the logistics services market

Source: own development based on [ 3 ]

Autonomous vehicles, including driverless cars, are one of the key areas of
innovation in the modern transportation industry. Using Al, sensor technologies, and
machine learning systems allows vehicles to be driven independently without human
intervention. Even though fully autonomous cars are still in the testing stage,
automation technologies are already actively integrated into various types of
transportation, including driverless cars, autonomous trucks, unmanned drones, and
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automated rail transport. Autonomous transport is expected to radically change
logistics processes, particularly in the last mile, reducing delivery costs, optimizing
routes and reducing congestion, improving environmental friendliness, and reducing
the risk of accidents. Autonomous transport technologies continue to improve, and
their use will likely become widespread in the coming decade. This will significantly
change the transportation structure, increase the transport industry's efficiency, and
promote the development of intelligent transport systems ( Intelligent Transportation
Systems, ITS)[ 8 ].

The mobility concept as a service ( MaaS ) involves the integration of different
modes of transport into a single digital platform that allows users to plan routes and
book and pay for transport services conveniently and centrally. The implementation of
this model contributes to increasing the availability of transport services, stimulates the
use of environmentally friendly means of transport, and helps reduce road congestion.
The main principle of MaaS is integrating transport services from different providers,
including public transport, car sharing, taxis, ride-sharing services, bicycle and scooter
rental, and other alternative types of mobility. Users can choose between single trips or
subscriptions to monthly service packages, depending on individual needs. Public
transport plays a central role in Maa$S, providing a reliable, environmentally safe, and
affordable way of moving. Its integration with other modes of transport allows for a
more efficient and convenient transport system[10].

The development of intelligent transport systems, ITS, and digital technologies is
significantly changing approaches to road traffic management. The implementation of
smart infrastructure is aimed at increasing the efficiency of the transport network,
reducing congestion, optimizing mobility, and improving road safety. The main
components of innovative transport infrastructure are intelligent road traffic
management systems, which use modern technologies for collecting, analyzing, and
processing data in real-time. Key elements of such systems include adaptive traffic
lights and intelligent intersections, dynamic traffic flow management, intelligent road
signs, and information panels. Despite significant advantages, the implementation of
intelligent transport infrastructure faces specific difficulties, including high cost - the
deployment of systems requires substantial investments; the need for regulatory
regulation - compliance with existing legislative norms and the development of new
standards; cybersecurity - protection of transport systems from cyberattacks and
unauthorized intervention. The development of smart infrastructure and the
implementation of intelligent traffic management systems are essential steps for the
modernization of urban transport. Introducing modern technologies contributes to
reducing congestion, increasing road safety and efficiency, and improving the
environmental situation. Therefore, public and private institutions should actively
support the development of these technologies to create an innovative transport
ecosystem [8].

E-commerce is one of the key drivers of change in the logistics sector, driving
rapid innovation in last-mile delivery. The growing demand for fast, accurate, and
efficient delivery of goods is driving companies to adopt new technologies that help
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optimize logistics processes and improve customer experience. Among the factors
influencing the development of e-commerce and last-mile logistics, one can single out
the growth of online sales, namely, the expansion of e-commerce causes a significant
increase in logistics operations, which requires fast and flexible solutions for effective
management of transport flows. Another factor is consumer expectations, i.e., modern
customers expect speedy delivery (within one or several days), flexibility in choosing
the time and place of receipt of the goods, and the ability to track the order in real-time.
The growth of urban populations and infrastructure congestion creates challenges for
efficient logistics. The introduction of innovations helps to reduce congestion and
optimize delivery routes. Companies strive to reduce carbon emissions by introducing
electric transport, autonomous vehicles, and alternative delivery methods. To overcome
these challenges, companies are implementing innovative technologies that increase the
efficiency of autonomous transport processes, micromobility in urban logistics, and
intelligent delivery management systems [3].

The main trends of digital transformation in transport and logistics outlined above
provide an opportunity to present the positive aspects of digital transformation (Table 3
)-

Table 3
Positive aspects of digital transformation in the logistics services market

Positive aspects Opportunities

Productivity Digital transformation helps increase operational efficiency by optimizing

improvement logistics routes, reducing downtime, and reducing fuel costs.

Improving customer Real-time tracking, booking systems, and personalized services contribute to

collaboration increased customer satisfaction.

New sources of The development and implementation of transport technological solutions

income contribute to forming new sources of profit and expanding partnership

relationships.

Increasing security technologies, in particular collision avoidance systems and real-time traffic

alerts, contribute to improving the safety of transportation systems

Infrastructure The development of digital infrastructure, particularly a network of charging

development stations for electric vehicles, creates the prerequisites for attracting investment
and contributes to the further development of the industry.

Regulatory compliance with updated regulatory requirements regarding emissions, safety,

compliance and protection of confidential data stimulates the implementation of innovative

solutions

Urban planning and
sustainable
development

Digital transformation contributes to the effective planning of transport systems
in cities, which reduces congestion and pollution and improves the overall
quality of the urban environment.

Source: own elaboration based on [8]

Modern logistics companies are actively implementing digital technologies to
improve the efficiency of operational processes. Some of the most significant
innovations in this area are Al, machine learning, IoT, and autonomous vehicles.
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Company FedEx is positioning itself as a leader in digital transformation in logistics,
actively using modern information technologies. One of the key steps in this direction
was the creation of the FedEx Platform Dataworks in early 2020, demonstrating the
company's commitment to big data analytics and predictive modeling. Integrating
digital and physical networks has improved supply chain efficiency and ensured the
sustainable development of logistics infrastructure. Al technologies have contributed to
improving real-time data collection and analysis, increasing logistics operations'
transparency and predictability. This has allowed the company to respond quickly to
changes in demand and minimize the risks associated with supply chain disruptions.

China's |D.com, one of the leading e-commerce platforms, has made significant
progress in its digital transformation by deploying autonomous vehicles to deliver
orders. Advanced machine learning and Al algorithms provide safe and efficient
movement of such cars in urban environments, allowing for last-mile delivery without
human intervention. The use of autonomous vehicles helps improve the efficiency of
logistics processes and meets the growing demand for fast delivery in large cities. In
addition, /D.com is investing in robotic fulfillment centers that automate the picking,
packing, and shipping processes. The use of robotic technology optimizes logistics
operations, increases productivity, and contributes to increased customer satisfaction.
Integrating digital technologies allows JD.com to increase its competitiveness in the
dynamic e-commerce environment.

Amazon is one of the largest investors in logistics automation, which allows it to
maintain high efficiency and meet customer expectations for fast delivery. Using
thousands of automated devices, robotic fulfillment centers play a significant role in
this process. This has reduced order processing time by 50%, which has allowed the
company to implement the concept of same-day or next-day delivery. In addition to
warehouse automation, Amazon uses a predictive analytics system based on artificial
intelligence. This system analyzes consumer behavior, considers external factors, and
optimizes inventory levels, preventing shortages and overstocking of goods. In
addition, the company is exploring the possibility of using drones to deliver orders
within the Prime service Air. Despite regulatory restrictions, the potential of uncrewed
aerial vehicles in logistics remains significant, especially for optimizing last-mile
delivery [11 ].

The modern logistics sector is in a profound innovation transformation caused by
the rapid development of technologies and the need to adapt to growing market
demands. While companies have traditionally used reactive strategies, current trends
indicate a transition to innovation-oriented management, which ensures long-term
growth, increased efficiency, and resilience to change. The key drivers of this evolution
are Al, automation, digitalization, and cloud technologies, which are shaping the new
reality of transport logistics. In particular, Al plays a crucial role in modernizing
logistics processes, increasing the accuracy of demand forecasting, the efficiency of
supply chain management, and the quality of management decision-making. According
to DHL Logistics Trend Radar, among the most promising technologies, we can single
out Computer Vision, Audio Al, Generative Al, Al Ethics, and Advanced Analytics [12].
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Their implementation will contribute to increasing automation, optimizing resources,
and ensuring the flexibility of logistics systems. It is predicted that in the period 2023-
2030, logistics will become one of the most dynamically growing industries, which will
be due to the active development of e-commerce, increased demand for fast logistics
solutions, and technological progress. An important direction of digital transformation
is transitioning from traditional paper documents to digital solutions, which ensures
process automation, error reduction, and overall productivity improvement. The next
stage in the development of logistics will be the implementation of IoT, robotic systems,
big data analytics, and autonomous transport, which will allow the creation of flexible,
adaptive supply chains capable of quickly responding to market changes. In addition,
innovations contribute to solving issues of sustainable development, which is becoming
increasingly relevant due to regulatory pressure and changing consumer priorities. In
particular, companies are actively implementing intelligent monitoring systems that
ensure logistics processes' transparency, efficiency, and environmental compliance.
Thus, the future of transport logistics directly depends on implementing innovative
technologies that will determine the competitiveness and sustainability of companies in
the global environment. The integration of advanced solutions will contribute to
increasing the efficiency of operations, reducing costs, and meeting the requirements of
sustainable development, which are key priorities of the modern logistics industry.
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1.4. Administration and Personnel Management in LLC "Trading House "Galka"

AIMIHICTPYBAHH TA YIIPABJIIHHA IIEPCOHAJIOM B
TOB «TOPITOBVM OIM «I'AJIKA»

B ymoBax 1mmdpoBoi TpaHcdopmaliil Ta MHOCTIMHMX 3MiH Yy 30BHIIIHBOMY
CeperIoBUIII YIIPaBIIiHHS TIEPCOHAIIOM HabyBae 0coOIMMBOrO 3HaYeHHs. VIoro po3BUTOK
Ta edeKTMBHe aJMiHICTpyBaHHS BiflirpaloTh KIIIOYOBY POJIb y 3abe3lleueHHi yCIixy
HiJIIPUEMCTBA Ta VIOTO KOHKY PeHTOCIIPOMOXKHOCTI. Bukopucranmsa niepenoBix MeToziB
yIpaBIiHHs [IePCOHAJIOM CIIPUSE ITIABUIIIEHHIO TPOAYKTUBHOCTI, ITOKPaIeHHIO SIKOCTI
BUKOHYBaHMX POOIT, 3HVDKEHHIO PiBHS IUIMHHOCTI KaIpiB i CTBOPEHHIO CIIPUSTIIVIBOIO
TICVIXOJIOTIYHOTO KJIiMaTy B KOJIeKTwBi [1].

YnpasiiiHHA KagpoBMM IIOTEHIiaJIOM OXOIUIIOE INMPOKUI CHeKTp IIPOIIeciB,
30KpeMa IUIaHyBaHHS, Iif0ip i BinOip Kampis, HaBUaHHS, PO3BUTOK, OIiHIOBaHHS Ta
MoOTMBallito epcoHasty [2]. Taknt mimxin 6a3yeTbcs Ha KOMIUIEKCHOMY YIIpaBIiHHI, sgKe
IepegOadae  BeIeHHS  BIANOBIIHOI  JOKyMeHTaril, 3acTOCyBaHHS  Cy4acHUX
iHopMaLiIHIX TeXHOJIOTiV, edpeKTUBHY OpraHisallifo HUIOBOJCTBa Ta dpopMasli3allito
YIPaBIiHChKVX IIPOLIeAYP.

3rigno 3 gocrimkenHsm [locsamoka O. [3], popMyBaHHS KagpOBOro MOTeHITiaTy
TICHO IOB's3aHe 3  HOPMAaTMBHO-IIPAaBOBUMMM  perjlaMeHTaMM, BHYTpilIHIMU
OOKyMeHTaMM MinnpueMcTBa Ta (iHaAHCOBUMMM OOMeXeHHSMM. Y IIbOMY KOHTEKCTi
JOITPHO IMpoaHasli3yBaTV OCHOBHI BUV JOKYMEeHTallii, 110 3aCTOCOBYIOTHCS B ITPOIIeci
aJMiHiCTpyBaHHS Kanpis (Tadi. 1).

35


https://www.shippingcollege.com/blog/five-key-trends-shaping-transportation-and-logistics-in-2023
https://www.shippingcollege.com/blog/five-key-trends-shaping-transportation-and-logistics-in-2023
https://adexin.com/blog/digital-initiatives-transportation/
https://www.invensis.net/blog/digital-transformation-in-logistics
https://futuremobilityfinland.fi/
https://www.capital-commerce.com/insight/logistics-40-the-digital-transformation-journey-and-the-roadblocks-ahead
https://www.capital-commerce.com/insight/logistics-40-the-digital-transformation-journey-and-the-roadblocks-ahead
https://www.dhl.com/discover/en-global/logistics-advice/logistics-insights/%20logistics-trends-to-transform-your-sme
https://www.dhl.com/discover/en-global/logistics-advice/logistics-insights/%20logistics-trends-to-transform-your-sme

European Vector of Modern Education,
Science and Production - 2025

Tabmmra 1
OcHOBHIi TMIIV JOKyMeHTaIlii, HeoOXiTHOI 115 agMiHicCTpyBaHHs NepCcOHATY

Ty moKymeHTarii ITpuxstagy JOKyMeHTIB

IlepconasibHa JOKyMeHTallid Oco0wicTi cipaBy IpalliBHUKIB

KonTpakTyt Ta TpyoBi yrogmu

JHoKymeHTallis 3 ypasiiiHHsa Kagpamyu | Hakasm Ta posnopspkeHHs

ITocamosi iHCTPYKIIiT

KopniopaTuBHi KOgeKcy IToOBegiHKM

[IITaTHMV pO3INC OpaliBHUKIB

JToKymeHTal1is 3 HaB4aHH: Ta po3BUTKY | I D1aHm HaBYaHH:A Ta pO3BUTKY IIepCOHAITY

Kypnarm o0s1iKy HaBYaHHS

JJoKyMeHTallid 3 OI[iHKI poOOTI ATecTaliviHi JIMCTU Ta BiITyK1

OniHroBasIbHI KapTKNU

Kaptu 0671iky pobouoro gyacy

Cucremmn KPI

JJoxymeHTartiisg 3 001Ky Ta 3BITHOCTI 3BiTH 3 00JIiKYy TPYIOBOI IisSUTBHOCTI

AHaTiTryHi 3BiTH TOIIO

* cgpopmoBario abmopamu

Orox, mif yac agMiHICTpyBaHHs IIepPCOHaly BUKOPVICTOBYIOTHCS Pi3HOMaHITHI
TUIV JTOKYMEeHTIB, siKi (iKCYIOTh KaJIpOBi Ipollecu Ta 3a0e3IedyloTh IIPaBOBY OCHOBY
IUIA TIPUVIHATTS YHOPaBIIHCBKMX PpilleHb. lle, cBO€O 4Yeprorw, CTBOPIOE OCHOBY IS
3aCTOCYBaHHs PI3HOMAHITHMX METO/IB aJMIHICTpyBaHHsI Ie€PCOHAJIy, SIKi T03BOJIAIOThH
edeKTMBHO YIIpaBIIsSTH JIIOACBKVIMI pecypcaMyl B OpraHi3ariil.

CyuacHi MeTomyu afMiHICTpyBaHHSI KaJpoOBOro IIOTeHIliajly HaOyBaloOTh Bce
6isbroro 3HaueHHs. Cepe HMX MOXXHa BuauINTH 360° aTecTarrito, OeHUMapKiHT, METO
acecMeHT-leHTpy, HR-aHamiTUIKy Ta iHmIi iIHCTpyMeHTH, IO CIIPUSIOTh KOMIUIEKCHOMY
YIIPaBJIiHHIO Ta PO3BUTKY II€pCOHAITY.

3akoHOomaB4a 0a3a, IO BIUIMBAE Ha aAMIHICTPYBaHHS II€pPCOHAITy, Bifirpae
BOXINBY poiIb y 3a0e3redeHHi edeKTMBHOrO PO3BUTKY JIIOACBKMX pecypciB Ha
MAITPUEMCTBI, OCKUIBKM BM3HAYa€ IIPaBOBi OCHOBM, Ha SIKMX 3[iVICHIOETbCS Minbip,
HaBYaHH$, OIliHKa Ta MOTMBYBaHHS IIpalliBHMKIB. B yMoBax moBHOMacITaOHOI BirTHM,
III0 TpMBa€ B YKpaiHi, OCOOJIMBY yBary BapTO HPUAUISTI PeryIlOBaHHIO TPYIOBUX
BITHOCVH, OCKIIBKM BOHM ITOTPeOyIOTh afanTariil 70 HOBMX BUK/IMKIB. 3aKOH YKpalHU
«ITpo opranisariifo Tpy/I0BMX BiJHOCMH B YMOBax BOEHHOTO CTaHy» [4] yxBajieHO /i
3a0e3meueHHsl CTAOUIPHOCTI B TPyHOBi cdepi Ta 3axmcTy IIpaB MpalliBHUKIB i
poboTtoaasliiB. 30KpeMa, CIIPOIY€eThC MpoLiedypa HalMy i 3BUIbHEHH, CKOPOUYIOThCS
TepMiHU IIOIlepe/)KeHHs IIpO 3BUIbHEHH:, 1110 JI03BOJISA€ IIBYJIIIe pearyBaT Ha 3MiHMN.
KomdopTHi ymMoBM mpaili Ta OeslleKka IpalliBHMKIB BUXOIATh Ha IPIOPUTETHNI piBeHb
[5]. 3axkoHomaBua 0asa, IO peryJroe JOKYMEHTOODOIr B yIIpaBiliHHI KaIpOBUM
IOTEeHIIiaJIoM, CTBOPIOE OCHOBY I CHCTeMaTHu3allii Ta opraHisallii iHdopMallimHmx
HOTOKIB y mifmpueMmcrsax. OOpobka Ta 30epiraHHs iHdOpMaLlil Ipo MpaliBHUKIB, 110
HeoOXimHa 19 aAMiHICTpyBaHHS KapiB BKIIOYAE BUKOPWCTAHHS Pi3HOMAHITHMX
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porpaMHMX IIPOAYKTiB. BinmoBimHO 10 3aKOHOIABCTBa, ITANPUMEMCTBO ITOBMHHO
3a0e3reuyBaTyt KOH(IIEHIIIVHICTD i 3aXVICT epCOHAIBHMX JaHMX, 1110 0OpOOIIIIOThCS B
iHdpopMaminHMx crucreMmax. Lle perysoerbcs 3akoHaMM, 30KpeMa TaKUMM gK: 3aKOH
Yxpaian «IIpo indopwmariito» [6] Ta 3akoHoM Yxkpaiam «[Ipo 3axuct iHdopMarii B
iHdopMalrIiiHO-TesleKOMYHiIKaIliH1X cucteMax» [7]. Takox 30epexxeHHs, 0pOpMIIeHHS
Ta 00poOKa IlepCcOHa/IbHMX AaHMX PO MpalliBHUKIB BiOyeTbcs 3rimfHO 3 3aKOHOM
Yxpaiau «IIpo 3axucT nepcoHasibHUX OaHux» [8]. IHdopmaris, sika HeoOxigHa I
YIIPaBJIiHHS KaJpOBMM IIOTeHITiaJIoOM MOXe 30MpaTics 3 pisSHOMaHITHMUX JIXepeJl, 10 B
CBOIO Yepry perysoe 3akoH Ykpaiuu «[Ipo mocrym go my6miunoi indopmartii» [9].
EdexTnBHiCTP BUKOPWCTaHHS JIIOOCBKNMX pecypciB OesrocepeqHbO IIOB'sg3aHaA 3
diHaHCOBMMM Ta ONepaliiHUMM pe3yJibTaTaMU [IisUIBHOCTI IiIIPUEMCTBA, OCKUIBKM
CTaOUIBHICTH BUPOOHMIITBA Ta PUHKOBI YCIiXM CTBOPIOIOTH II€PEIyMOBM IS
BAOCKOHA@JIEHHs YIIPaBJIIHCBKMX IIpoLlefyp 1 PO3BUTKY IHepcoHaly. TakmM YMHOM
poaHa/JIi3yeMO aIMiHICTpyBaHHSA Ta yIHpaBliHHS HepcoHajioM Ha npuxiagi TOB
«Topropum pim «l'ajyika». 3Bakaroum Ha Te, IO OCHOBHMM BuaoMm AisibHOCTi TOB
«Topropmmm pmim «l'ajlka» € HecneliayisoBaHa ONTOBa TOPIiB/IsA  ITPOAYyKTaMM
Xap4dyBaHHS, HalOsAMM Ta TIOTIOHOBVIMM BUpPOOaMy, IPOBEIEMO PeTPOCIHEeKTVBHUII
aHaJIi3 KaHaIiB 30y Ty miAmpueMcTsa. (Tabr.2).
Tabsmria 2
PerpocnekTnBHMI aHa1i3 KaHasTiB 30yTy TOB «Toprosui gim «lanka»
3a nepioxn 2020-2024 pp.

ITepiox Kanam 36yTy

o 2020 | Ekcopt mo  KpaiH-cycimis, Icmanii, Ispaimo, xpain JlaTmHcbkol

POKy Awmepuky, Kanagy ta CIIA. yyacts y TeHnmepax Prozorro; Tpu BracHi
MarasuHM-KaB'gpHi y M.JIpBiB mpomax y ¢ipMoBoMy MarasuHi Ha
dabpmniii (Bys1. 3anosiTHa, 1)

2020 pix Ti x, mo y mo 2020 poky, a TakoX: BMXi[T Ha PMHOK e-comimerce;
BigkpuTTs comianbHMX Mepex (Facebook, Instagram) Ta 1x mpocyBaHHA

2021 pix Buxing Ha pyHOK IpMOasITIVICKMX KpaiH y 3B'SI3KY 3 BIIKPUTTSM 3aBOLY
B JINTBI; aKTMBHA CIIiBOpald 3 MiCLIeBMMV KaB'SpHSIMIL.

2022 pix 3MmillHeHHSI MO3ULIM Ha HOpUOAJITIICBKOMY PUHKY, CIIBIIpamsg 3
6raroginHIMM doHITAMM

2023 pik 3MmillHeHHsI MO3NUIINI B e-commerce; HOBI IlapTHepu B cdepi
po3mpibHOro mpomaxy

ciuenp - | [lormbrenHs cmoiBmpami 3 BEJIMKMMM TOPTOBEIBHVMUL  MepeXKaMu

BepeceHb | (Hanpukiiazn: Pykasuuka, Emintenrp, Aspopa, ®opa)

2024 poky

TakvM 4YMHOM, MiOIIPUEMCTBO IIPOHAEMOHCTPYBAJIO CTAaOUIBHWUII PO3BUTOK,
ajanTyoun CBOIO crparerito [0 3MiH Ha puHKy. TOB «Toprosmmm pim «l'anka»
3[IiVICHWIO BUIXi[] HAa HOBi pMHKM, 30KpeMa e-commerce Ta IprOaITivIChKi KpalHu. 3apa3
3Ha4yHa yBara HOPUOUIIETBCSI PO3BUTKY OHJIAMH-IIPOJaXaM, PO3BUTKY COIHaJIbHVIX
MepeX, CIiBIpalli 3 OjarogiHuMM ¢poHIaMy, HaBdaIbHUMM 3aKiIagaMu. 3 2024 poky
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aKlleHT Ha CHiBIIpall0 3 BeJIMK/UMM TOPTOBeJIBHUMIM MepeXaMM CBiIUUTh ITpO
IparHeHHs 10 3MillTHeHHs KOHKYPeHTHMX ITO3UIIiVl Ha PUHKY.

[IpoBemeMo aHaTi3 OCHOBHMX (DiHAaHCOBMX IIOKA3HMKIB, IO BigoOpa’karoTh
BUTpaTV Ha aJMIiHICTpyBaHHs, OIUIATy Mpalli, a TakKOoX 3IFICHMMO pO3paxyHOK
NPOAYKTMBHOCTI IIpalli, 3apIUIaTOMICTKOCTi, 3apIivlaTtoBigmaui (tabsi. 3). Li mnani
JO3BOJIATh OLIIHUTYU 3arajibHy edekTusHicTh pobotu nepcoHairy TOB «Toprosuit mim
«['ajika» Ta IXHill BHECOK Y JOCATHeHH: (PiHAaHCOBMX pe3yJIbTaTiB MiAIIprUeEMCTBaA.

Tabmma 3
OninroBaHHA eeKTMBHOCTI afMiHiICTpyBaHHA i yIIpaBsliHHsA nnepcoHasiom TOB
«Toprosum nim «I'asika» 3a mepiox 2019 - 2023 pp.

TToka3zHuk Ilepion, AOcormoTHe
2019 2020 2021 2022 2023 BiOxmIeHHS
2023/2019 p
KiyibKicTp IpaliiBHMKIB, OC 50 51 51 53 53 +3
KinpkicThb KepiBHVIKIB Ta | 38 39 39 43 43 +4
CIIeITIaJTiCTIB, OC
Bigcorok IpariBHMKIB 3|69 71 71 75 75 +6

BUIIIOIO OCBITOIO, %

ApnMiHiCTpaTMBHI Butpaty, | 10 949 13217 16 875 18 149 17154 +6205
TWC. TPH

Burparm wHa omwiary mnpani, | 14 504 19722 20371 23 216 22911 +8407
TWC. TPH

Burpatn Ha comianpHi 3axonm, | 1451 1650 1 861 2152 2145 +694
TVC. TPH

@oHy, omwIaTH IIpaili, TUC I'PH 15 955 21372 22232 25 368 25 056 +9101

ITponykTmBHICTH pari +3995

KEPIBHVIKIB Ta CHELIATICTIB 34 | 11555 | 11483 | 10910 | 13057 | 15206
obcsiroM peartizariil IpOIyKIIii,

TUC.IPH Ha 0coby

3apIuIaToMicTKicTh, % 0,036 0,048 0,052 0,045 0,038 +0,002
3aprulaTosingada, % 27,57 20,96 19,14 22,13 26,10 -1,47
CepennbopiuHMI doHn +153,7

orIaTu pari Ha 13191 419,1 435,9 478,6 472,8
HpaliBHIKA, TUC. TPH

CepennboMicsiuHa  3apobiTHa | 26,59 34,92 36,33 39,89 39,40 +12,81
wiata 1 mpaniBHMKa, THC. TPH

[IpoTsiroM [OOCIIKYBaHOIO IIepiofly CHOCTepiraeTbcs IIOCTYIIOBE 3POCTaHHSA
KiTbKOCTI TpariBHMKiB, 3 50 1o 54 oci0, TakoX Iie BifIOBifae 30UIBIIIEHHIO KiJIbKOCTI
KepiBHMKIB Ta CIIeliaJIicTiB, siKi Oe3locepeqHBO 3aisiHi y AucTpuOyLil ToBapis. Buia
OCBiTa CHIBpPOOITHUMKIB € BaXJIMBUM (PaKTOPOM ISl YCILIIHOrO (PyHKIIIOHYBaHHS
MiIIPUEMCTBA, OCKUIBKM BMCOKOKBaslidpikoBaHi IpalliBHMKIM MOXYThb OUIblIle CIIPUATH
IHHOBALIiIM Ta Kpallle po3BMBaTU CBill IToTeHIiasl. [ [poTe, He3BaXkatouyt Ha MiIBUIIIeHHS
PiBHSI OCBiTH, € HEOOXiIHICTB Y ITOCTIIHOMY HaBYaHHi Ta PO3BUTKY .
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[MTo cTocyeTbcst anMiHICTpaTUBHMX BUTpAT, ixHe 30UtbiIeHHs 3 10 949 Tuc. rpH y
2019 pomui fo 17 154 Tuc. rpH y 2023 powi BKa3ye Ha 3pOCTaHHs BUTpaT, IIOB'A3aHMX i3
yIIpaBIiHCBKMMM (PYHKIIAMM TIampueMmcrsa. lle Moxe OyTm HaciIiZKoOM He TUTbKMU
PO3IIVIPEHHS IITaTy, ajle VI BIIPOBa/l)KeHHsI HOBVX TeXHOJIOTIV Ta CUCTeM yIIpaBJIiHHS.
BurpaTtn Ha oruiaTy mparli TakoX 3a3HaJIM iCTOTHMX 3MiH, OCKUIbKM 30iIbIIVIIMCA 3 14
504 Tuc. rpa y 2019 poui no 22 911 tuc. rpH y 2023 poui. e migsuiieHHs 1o si3aHe i3
3pOCTaHHSIM CcepeJHbOMICSYHOI 3apo0ITHOT IUIaTH, sika cTaHoBWIa 26,59 Tuc. rpH y 2019
poui Ta nocsarmia 39,40 tuc. rpH y 2023 poui. IligeuieHHst 3apoOiTHOI IUIATU €
BaXJIVBUM acIleKTOM Il yTpVMMaHHS KBalipikOoBaHMX IIpalliBHMKIB, ITpOTe TaKOX
HOTpPiOHO CHiBBIIHOCKTY 11e 3Ha4eHHH i3 IIPOIyKTUBHICTIO.

3arasioM NpOAyKTMBHICTE Ipalli KepiBHMKIB Ta CIIeliasIicTiB, sika 30uIpmIacs 3 11
573 Tuc. rpH Ha ocoby y 2019 poui go 15 206 Tuc. rpr y 2023 porii, cBigunTh mIpo
3pocTaHHs ePeKTUBHOCTI BUKOPUCTAHHS TPyHoBUX pecypcis. OgHaK, He3paKaouy Ha
HO3UTUBHY [IVHaMIKy, BaXJIVMBO 3BepPHYTW yBary Ha TeHeHIIii, 10 BKa3ylOTb Ha
3MeHIIleHHs IponyKTtuBHOcTi mpami 3 2019 mo 2021 poky. Lle BmMarae OmiIbHOIO
KOHTPOJIIO 3 OOKYy KepiBHMIITBA Ta BIIPOBA/K€HHS HOBWMX METOMIB YIIpPaBJIiHHS, SKi
MOXYTb HiIBUIINTY e(PeKTUBHICTh pOOOTH ITIepCOHATY.

Takyim umHOM, pe3ysIbTaTu aHajli3y BKasylOTb Ha IIO3UTWBHI TeHIEHLIi B
MigBUIeHHI KBaslidikaliil IlepcoHasly, IIpOTe TaKOXX BUSBJIAIOTh HeraTVBHI acIeKTH,
TaKi 49K 3pOCTaHHS 3apIUIaTOMICTKOCTI Ta 3HVDKeHHs 3apIUIaTOBifadi, BiICYyTHICTb
JiTKO BCTAHOBJIEHVX K/IIOUOBMX IIOKa3sHMKIiB e@eKTMBHOCTI Ta KOHTPOJIIO 3a
pesyybTaTaMM [isJIbHOCTI OKpeMMX IIpaliiBHMKIB, a He HianpueMmcTBa 3arajiom. lLle
noTpebye MOAaJIbIIIOr0 MOHITOPUHIY 1 BIIpOBa/KeHHSI CTpaTeriy, SKi COpUATUMYTb
MiIBUINEHHIO IPOAYKTMBHOCTI IIpalli, ONTWMMI3allii BUTpaT Ta IIOKPaIleHHIO
ynpasiiHcbkux Iponeayp B TOB «Toprosum mim «l'anka».

BinnosigHo fo mrratHoro posnucy TOB «Toprosuit gim «['ajika», Ha IiAIPUEMCTBI
mmpartiroe 53 ocobm, cepeq, sIKMX HamOUIbINA KiJIbKICTh (paxiBIIiB 3 METOAIB PO3IIMpPEHHS
puHKy 30yTy. KBasidikoBani nmpariiBHuku B 1it cdepi BUKOHYIOTh BaXXJIMBY POJIb Y
nigsuineHHi edpekTmBHOCTI OisyibHOCTI TOB «Toprosuit nim «['anka». 3aBAgKy IXHbOMY
npodecionanismy, TOB «Toprosum nim «['ajika» MoXke poO3IIMpIOBaTV acCOPTHUMEHT
HPOAYKILii, BBOAUTYM HOBI TOBapy Ha PUHKM i 3HaxXoauTn edeKTuBHI KaHam 30yTy. Lle,
B CBOIO 4epry, IPM3BOAUTD OO0 30UIbIIeHHs (PiHAHCOBMX ITOKA3HMKIB i POCTYy aKTMBIB
HiITpVEMCTBA.

Y TOB «Toprosumm pim «l'ajika» mis edeKTMBHOroO aaMiHICTpyBaHHS Ka/piB
BUKOPVCTOBY€ETbCA Pi3HOMaHITHa JIOKYMEHTallisl, sKa OXOIUIIOE BCi eTally yIIpaBJliHHSA
nepcoHasioM. [lo-miepirie, mrraTHUI pos3mmc BigoOpakae CTPYKTypy IiAIPUEMCTBA,
BM3HAUAIO4M KUIBKICTh T0ocazl, a PyHKIIOHaJIbHI 0OOB'SI3KM KOXKHOIO i3 ITpalliBHUKIB
BKaszaHi y mocagoBux iHcTpykmisix. Lle e ocHoBoro [mid dQopMyBaHHS KalpoOBOi
HomiTUKMU. TpydoBi [OroBopm peryjroloTh BiIHOCMHM MDK poOoTopaBleM i
HpalliBHMKaMM, OKpeCJIIoI0ul IIpaBa, 00O0B'I3KM Ta YMOBM ITpalii.

Oco0wicTi crrpaBy MpalliBHMKIB MICTSTh BCIO HEOOXiIHY iHdOpMallito, BKIIIOYaloun
pe3foMe, KomMil JTOKYMEeHTIB Ta 3aIlvcy IIpo HiBuineHHsd Kpastidikarlii. KpiM 1iporo B
TOB «Toprosum gmim «l'ajika» 300py iHdopMmallii mpo IpaliBHUKIB HPUAUISETHCA
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3Ha4yHa yBara. JIJOKyMeHTyBaHH JTaHMX, TaKMX SIK JaTa HapOKeHHs, PiBeHb OCBITU Ta
TPyZJoOBa MHisUIbHICTB, I03BOJIS€ 3abe3leumTyt KOHTPOJIb 3a KaJpOBUMW pecypcamu
HiIpreMcTBa Ta cOpMyBaTV KapOBUIL pe3epB.

BryTpimmi HopMaTwBHI akTy, Taki 4K MOJITMKM Ta IHCTPYKILi, BMU3HaA4alrOTh
npouenypu poOOTM 3 MepcOHAJIOM Yy IWUTaHHSAX HalIMy, 3BUIbHEHHs, aTecTallil Ta
HaBuaHH:. [IpoTe, HemoIiKOM y agMiHICTpyBaHHI KaJpOBOIO MNOTeHIIially € BiACYTHICTb
CHCTeMaTM30BaHMX 3BIiTiB IIPO BMKOHAHHS IUIAHIB, gKi (PIKCYIOTh pe3ysIbTaTMBHICTh
poboTy IIpalliBHMKIB Ta [IeMOHCTPYIOTh IIOKa3HMKM ITPOMYKTMBHOCTI BUKOHAHHS
BCTaHOBJIEHMX IIijTert. Tako)X Ha IHMiOIIPMEMCTBI HeMa€ YiTKO ITPOIVICAHMX IOMICAYHMX
KPI (xmouoBux HOKa3sHMKIB e(geKTMBHOCTI) [JId KepiBHMKIB Ta CIIy>XOOBIiB i He
BUKOPVCTOBYIOThCS CIIelliajli30BaHi IIpOrpaMHi IPOAYKTV [IJIA 3[iVICHeHHS YIIpaBJIiHH
IIepCOHAJIOM.

[TpuiHATTS ycix KIOYOBMX pillleHb y cdepi agMiHICTpyBaHHS Ka/JpOBOTO
HOTeHIiaJly 3[IVICHIOE TeHepaJIbHUI OUPEeKTOp, sKWI BiAIOBiae 3a 3arajbHe
KepIBHUIITBO MIJIIPMEMCTBOM Ta CTpaTeriuHmm po3BUTOK. HuM 3aTBepmKyroThes
pillleHHsI MOAO0 KampoBOi IIOJNTMKM, TaKi $K IUIaHyBaHHS IIOTpeOM B Kampax,
BU3HAUEHHsI OCHOBHVX HaIIPAMKIB PO3BUTKY IIepCOHaly, a TaKOX MOJITUIKM IIOJIO0
yTpVIMaHH: IpaniBHUKIB. Lle cBimunTh I1po J0BOIII BUCOKMVI piBellb IeHTpasIi3arlii.

Ha omneparuBHOMYy piBHI [esKi pillleHHs MOXYTb IIPUVMATWCSA KepiBHUKaMU
BIIIUTIB, $Ki BIAIOBINAIOTH 3a peasi3allifo KOHKPeTHMX YIIPaBIIHCBKUX IIPOLIeIyP,
TaKMX 4K IIpOBeeHHs CIiBOecis CIUIBHO 3 AMPEKTOpPOM, aTecTallii Ta HaBUYaHHS
nepcoHairy. HavanpHuky BinaIiB, 30KkpeMa: HadyaJbHUK BifgiyTy po3mpiOHOI TOpriBii,
HaYaJIbHUK BifIUTy 30BHIITHBOEKOHOMIUHMX 3B's13KiB Ta HavaJIbHVMK Bimjinny dipmoBoi
TOPIiBJIi BiIirpaloTh KJIFOYOBY PoJIb y pOpMyBaHHI i peastisaliil mporenyp, IOB'd3aHNX 3
Oe3nocepenHiM yIpaBIIiHHSAM CBOIMMU ITiJIETJIVIMIAL

IIpoBemeMo OIIIHKY CWJIBHMX Ta CIa0KMX CTOpPIiH CHUCTeMM aaMiHiCTpyBaHHS
IepcoHally, a TaKOX BUABMMO MOXJIMBOCTI Ta 3arposm mig TOB «Toprosmit gim
«[anka» (Tabi. 4).

Tabmmns 4

SWOT - anasni3s agmiHicTpyBauHs nepcoHainy B TOB «Toproswmi gim «'aika»

CwibHI cTOpOHU

Ci1abki ctoponn

1. KsasidikoBaHi mpalliBHUKM 3 BUIIOIO
OCBITOIO, 5IKi MAIOTh 3HAYHMI JOCBi/, poOOTH
Ha IIIIPVEMCTBI.

2. AKTUBHI iHBecTUIIii B IIOKpallleHHsI YMOB
Ipalii Ta 3pocTaHH4 3apobiTHOT TUIATH.

3. BuyTpimHi TpeHiHrM I HaBYaHHHA
HepcoHaIy.

4. PossuHeHa KopHopaT/BHa KyJIbTypa.

1. HepgocraTHe 3pocTaHHs IIPOAYyKTMBHOCTI
oparii.

2. 3pocTaHHd  3apIUIATOMICTKOCTI  Ta
3MeHIIIeHH: 3apIUlaToBiAaadqi.

3. BigcyTHicTh yiTkO BcraHoBIeHMX KPI g
KO>KHOTIO ITpalliBHMKA.

4. Buicokum piBeHb IleHTpasIi3allii, OCKUIBKMI
BCl KJIFOYOB1 piteHHs 1010
agMIiHICTpyBaHHS KaJpOBOTO 3a0e3redeHHs
Ta YIpaB/IiHHSA IIePpCOHAJIOM IIPUIIMAIOThCA
reHepaJIbHVIM JUPEKTOPOM.

Mo>xIMBOCTI

3arposu

1. TligBuienHs Kpatidpikallii mepcoHary

1. KoHKypeHIlist Ha pUHKY Hpalli, 1110 MOXe
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LUIAXOM MiXKHApOIHMX TPeHIHTiB Ta OOMiHY
ITOCBIIIOM.

2. BropoBajkeHHsI Cy4YacHMX ITpOrpaMHMX
IIPOIYKTIB I MOHITOPVHIY Ta YIIPaBJIiHHA

IIepCOHAJIOM.
3. PosmmpenHs: obcsriB 30yTy Ta BuXiH, Ha
HOBI  PpWMHKM  3aBASKM  KpeaTVBHUM

PpillIeHHsIM ITPalliBHUKIB.

npusBecTt 110  HedilnMTy  KagpiB  Ta
MiBUILEHHS BUTPAT Ha iX 3aJTyYeHHs.

2. 3pauni iHBecTMIil y  HaBYaHHA
NpaniBHUKIB, III0 3yMOBJIEHI pPO3BUTKOM
TEeXHOJIOTIV, TPeH/IiB TOLLIO.

3. BB mmoBHOMACIIITaOHOI BiFIHM Ta 3MIiHM
B €KOHOMIiYHIiV cuTyallii YKpaiHu.

4. 3MiHM B 3aKOHO/IABCTBI.

4. 3ajtyyeHHs MOJIOOMIX CIIELiaJIiCTiB, sKi
IIPVHOCATE HOBI /el Ta cydacHMiI IiIxXiz 10
pobotm.

3a pesysbTaTaMy OPOBEAEHOTO aHaslisy cvwibHUMM cropoHamu TOB «Toprosui
niMm «J'ajika» € HasgBHICTP KBalIipikOBaHMX IIpalliBHMKIB 3 BUIIOI OCBITOIO Ta
OaraTopiuHMM [1OCBiTOM poOOTM Ha MiAIIPMEMCTBI, aKTMBHi iHBeCTMUIIil B 3pOCTaHHSI
3apoOiTHOI IUIaTK, IIO IiABUIIYE MOTMBAIlilO IIPAIliBHMKIB, a TaKOX BHYTPillIHi
TpeHiHIM I HaB4aHHs IepcoHaiy. Lle cTBopioe craOuibHy Gasy i 3abesnedeHH:
XOPOIIIOT IKOCTi poOOTM Ta MiABUIIIEHHS KOHKYPEHTOCIIPOMOXXHOCTI Ha pUHKY.

IIpote, aHa/mi3 TakoX BWUSBMB KiIbKa BaXIMBUX CIa0KMX CTOPIH, TaKmX SK
HeIIOCTaTHE 3POCTaHHS MIPOAYKTMBHOCTI Ipalli, 30UIbIIIEHHS 3apIUIATOMICTKOCTI Ta
3HVDKeHHs 3apIularosiggadi. Lle cBigumTh mpo Te, 110, He3BaXkKarouM Ha iHBeCTWUIIT B
OIUIaTy IIpalli, IIPOOYKTMBHICTh He 3pOCTa€ Ha JAOCTaTHbOMY piBHI. Bucokmi piBeHb
LHeHTpasIi3alii B OPUMHATTI KIIOYOBMX PpillleHb ITOA0 aJMIiHICTPYBaHHS yIIpaBJIiHHA
IIepCOHAJIOM MOKe OOMeXXyBaTy IHYUKICTb i OIlepaTUBHICTh pearyBaHHs Ha BUKIIVIKA.

Pasom 3 TvM, MOXJIMBOCTI [IJIsI PO3BUTKY BKJIIOYAIOTh ITJIBUINEHHS KBaslidikariil
IepcoHaJly 4Yepe3 He JIVIIle BHYTPIIlIHI IIporaMu, a " MbKHapO[Hi TpeHiHIM Ta oOMiH
nocsigoM. Takox aBTOMaTw3allis ITPOLECiB MO0 YHPaBIiHHS IIOTEHIiaJIOM BUMarae
BIPOBa/DKeHHs Cy4acHVX NPOrPaMHMX HMPOMYKTIB IS MOHITOPUHIY 3a JIOCATHEHHSAMM
MNpariBHMKIB, IO € HeOOXiAHMM Yy Cy4acCHOMy KOHKYPEHTHOMY CepeqOBVIII.
BuxopuicranHg Takux iHCTpyMeHTIB MOXe 3Ha4HO IIIBUMINUTH edeKTUBHICTb poOoTH
IepcoHasly, IIOKpalllUTV KOHTPOJIb 3a BMKOHAHHSM 3aBHaHb 1 3HM3UTU KUJIbKICTb
IIOMIJIOK B YIpaB/IiHChKMX pilteHHsix. PosmmpenHsa obcsris 30yTy Ta Buxin Ha HOBI
PVHKM MOXHA [IOCATHYTM IUIIXOM PO3BUTKY 3aBOSKM KpeaTMBHVUM pillleHHAM
HNpaliBHVIKIB, a8 TAKOX IIUIAXOM 3aJTyYeHHs MOJIOAVX CHelliaJIiCTiB, 10 HPUHEeCyTh HOBi
imel Ta cygacHwmi migxig go poborn. Lle moxe cyrreBo mimBmimmTy edeKTMBHICTD i
HMPOAYKTMBHICTB IIpalli, a TaKOX 3a0e3rmeunTnt cTabiIbHe 3pOCTaHHS KOMIIAHIl B yMOBaX
KOHKYPEHTHOI'O PUHKY.

TaxkyM YMHOM, IS YCIIIIHOIO afMIiHICTPyBaHHS 1 YIIpaB/IiHHSA II€pCOHAIOM
kepiBHMITBY TOB «Toprosum nim «lajka» HeoOXimHO 30cepenmTHCcsd Ha KUTBKOX
OCHOBHMX HaIllpsiMKax. IlepIi 3a Bce, BaXXJIMBO 3MEHIINUTV BIUIMB iCHYIOUMX CJIaOKMX
CTOpiH, IO YCKJIAJHIOIOTh VIIpaBJliHHA IlepcoHasIoM. [l 1poro HeoOXigHO
BIIPOBAAUTM UiTKi MexaHi3MM MOHITOPMHIY 1 OLIHKM edeKTMBHOCTI poboTu
OpaliBHVIKIB, a TaKOX YIJOCKOHaJIMTV IIPOILlecH YIIpaBIiHHA Kagpamu. Kpim Toro,
3Ha4YHy POJIb Bifirpae 3alpoBa/KeHHs CHUCTeMM MOTMBallil, 1mo Oyae BinmosimaTut

41




European Vector of Modern Education,
Science and Production - 2025

peaJlbHMM  IHOTpebaM  MpalliBHMKIB 1 cTUMymoBaTm IX [0  IiABUIIEHHS
Ppe3yJIbTaTUMBHOCTI, TeHepallil HOBMX ijevi Ta ITpodecifiHOro pO3BUTKY.

[ yCHiIIHOroO PO3BUTKY afMiHICTpyBaHHS yHpabliHHA IepcoHasiom B TOB
«Toprosuit mim «l'ajika» HeOOXimHO BXWUTNM 3aXOiB, CIPSIMOBAaHMX Ha YCYHEHHs
BVIABJICHVX HeOJIIKIB Ta peasIizallito ITIOTeHIiajly IIpalliBHUKIB.

OpmHyM i3 BaXIMBMX METOMiB, IO [AOIIOMara€ yIIpaBIATU IIepCOHaIOM, €
MOTMBAllis, fKa Biirpae KJIOYOBY POJIb y INIBUIIEHHI IIPOJYKTVBHOCTI, 3aI0BOJICHHSI
poboTo0 Ta yTpMMaHHI TaJIaHOBUTMX KafpiB. 3BaKaloouy Ha e, 1JId edeKTUBHOIO
yIpaBIiHHs IIePCOHA/IOM, KepiBHUIITBY CJIiJ BIIPOBa/pPKyBaTM Pi3HOMaHITHI MeTOmu
3a0X0YeHHs CIiBpOOITHMKIB. Y cydacHMX ymMoBax, 0coOJIMBO IIifi 9ac BOEHHOTO CTaHY,
TPaAuIIiViHIi MEeTOAM MOTMBAIlii MOXYTb OyTM [OIOBHeHi HOBMMM IIIXopaMmu, sKi
BPaxoOBYIOThb crlelndivuHi moTpeOu Ta 0OCTaBMHYM IIPALliBHIUKIB.

OnHuM 3 edpeKTMBHUX MIIXOMIB € HaJlaHH: THY4YKOro rpadika podoTn. Lleit metor,
IO3BOJINTDH IIpalliBHMKaM Kpallle OaJlaHCyBaTM MK IIpodeciViHMMM Ta OCOOMCTUMM
000B a3KkaM1, 1110 0COOJIMBO BaXXJIMBO B CTPecoBMX yMmoBax. [Tporpamm mcmxosorigyxol
JIOTIOMOT M TaKOXX MAarOTh BeJIMKe 3HaudeHHs, OCKUIbKV BOHU IIIATPVMYIOTH MeHTaJIbHe
300POB’s CHIBpOOITHNKIB, JOTIOMAaralo4n iM CIIpaB/IsSTUCS 31 CTPecoM Ta IIiIBUIITyBaTH
CBOIO CTPeCOCTIVIKiCTh. [JomaTKOBi MaTepiajlbHi CTMMYJIV, TaKi K OJHOpa30Ba I'PoIIoBa
JIOIIOMOTa, OIUIaTa OpeHAaM XWumia abo HagaHHS KOPHOPATMBHOIO JKMTIA, TAKOX
MOXYTb 3HAUHO MiABUINNUTHU JIOSUIBHICTH HpalliBHMKIB. lle ocoOmmBO akTyaibHO It
TUX, XTO CTMKA€ETBCS 3 EKOHOMIUHVMMM TpyOHOIIaMu abo mnorpelye TOAATKOBOY
MIIATPVIMKY Y 3B’ $I3KY 3 IlepeMillleHHsIM 411 BTpaTaMyl, CIPUYMHEHVIMI BilTHOIO.

Kpim Toro, B ymMoBax BOEHHOIO CTaHy 3 gBJISIOTBCS HOBI MeTOAM MOTMBALIil, III0
0asyroTbcsl Ha B3aeMOAONOMO3i Ta B3aeMmominTpwmili. CITIbHI BOJIOHTEPCHKI ITPOEKTM
Ha IMNANPUEMCTBI MOXYTh OO'€OHyBaTV IIPAIiBHMKIB HaABKOJIO CIUIBHOI MeTw,
MIABUIIYIOYM TXHIO COLiaJIbHY BiNIOBiHaJIBHICTh Ta 3TyPTOBAHICTh. 30MpaHHS KOIITiB
111 MOOUITi30BaHMX IIpalliBHMKIB Ta WIEHiB IXHiX ciMeVl CTBOPIOE BiTUyTTs CIUIBHOTH i
MATPUMKMY, IO 3MIITHIOE BHYTPIIIHI 3B SI3KM 1 IiABUIIye MOTMBALIIO IIpalffoBaTyi Ha
Os1aro minmpreMcTBa.

1o aybTepHaTMBHMX HaIIPsIMKIB aJIMiHICTpyBaHH:A IepCOHaly MOXHa BiHECTU
TakKi:

1. BnpoBamkeHHs mnporpaM poTallii IepcoHally, OCKUIBKM 1IIe JO03BOJIsI€
HpariBHMKaM HaOyBaTy HOBMX HAaBWYOK 1 JIOCBidy, IIpallfOIouy Ha Pi3HMX IIocagax
BCepenVHi KommaHil. lle crrprisie THyYKOCTI Ta afallTMBHOCTI CIIiBpOOITHIIKIB, TIiABIIITy€
X MOTMBAILilO i 3a0e31euye OUTBIIT MIMOOKe PO3YMIHHS BCiX aCIeKTiB IiIIpreMCTBA Ta
II03BOJISIE PO3KPUTM IX ITOTEHITiaJl.

2. InBecTyBaHHS B KOYYMHI i MEHTOPCTBO IS IIIATPVIMKIM PO3BUTKY IIpalliBHVMKIB.
Lle cripugaTime 1iepenadi 3HaHb i IOCBiAY, HMIABUIIIEHHIO PiBHSA KOMIIETEHIIIVI 1 PO3BUTKY
JIJIePCHKMX SIKOCTEV.

3. Peastizaliist mporpaM ympas/liHHSA TaJlaHTaMU, IO HOJIATa€e Y po3po0lli cTpaTeri
i mporpaM 1id imeHTMiKalil Ta PO3BUTKY TaJlaHOBUTMX CIiBpoOiTHMKIB. Lle Moxe
BKJIIOUATV OIIIHKY IIOTeHIlially, CTBOPEHHs IHOVBIAyaJIbHMX IUIaHIB PO3BUTKY Ta
Kap'epu TOILIO.
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1.5. Public Debt of Ukraine 2024: Current State and Impact on the Country's Economy

Public debt is an objective economic phenomenon caused by the state attracting
additional financial resources on credit terms to ensure the implementation of the
functions and tasks assigned to it. Public debt deforms the economy, slows down the
development of real economic processes and ultimately does not allow the country to
develop effectively. A large burden falls on the state budget. It is constantly in a crisis,
which is deepening more and more. This determines the formation of a significant part
of the domestic debt in Ukraine, which is growing more and more. In the economy of
Ukraine, public debt is increasingly becoming not only a financial, but also a socio-
political problem, which is directly related to the problem of the country's economic
security. The issue of managing and servicing public debt in the context of the economic
difficulties that Ukraine is experiencing is gaining importance. On the other hand,
public debt is sometimes profitable, it allows you to maintain a constant level of
consumption and finance the necessary investments. It is worth noting that the growth
of public debt and debt burden is currently characteristic of both developing countries
and leading countries.

The issue of public debt becomes particularly relevant during a full-scale war in
Ukraine. After all, a significant part of public financial resources will be forced to be
directed to defensive actions and measures of our country, which, in turn, also affects
the increase in the size of public debt.

Today, in many countries of the world, in particular in Ukraine, the problem of
public debt is acute. The example of Greece has shown that excessive debt is dangerous
for the economy. An increase in public debt significantly affects the most important
economic indicators, such as: inflation, economic growth, interest rates on government
bonds.

It is impossible to say for sure whether high public debt hinders the economic
development of the country. Theoretically, less economically developed countries,
given financial constraints and economic needs, should have a higher level of public
debt relative to GDP than highly developed countries. However, comparing data on the
ratio of public debt to GDP in EU member states, it can be noted: higher indicators are
in more developed countries. The latter, in fact, are the largest creditors of the world
economy, while having the largest amounts of public debt both in absolute terms and in
relation to GDP.

Such a situation may indicate a relatively positive impact of public debt on the
economic development of these countries, or a positive impact of economic growth on
the size of public debt. However, the experience of many countries, both economically
highly developed and developing, indicates that too high a ratio of public debt to GDP
can lead to increased investment risk in the country, an outflow of foreign capital and,
as a result, a depreciation of the national currency.

Obviously, this situation will negatively affect the rate of economic growth. It is
also possible that a small public debt slows down economic growth, and low growth
means a decrease in budget revenues and an increase in debt. A certain number of
countries, in particular in Western Europe, are aware of the negative economic
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consequences of excessive public sector debt. Some of them have already implemented
reforms to save money, others are going to do this. After all, the higher the value of
public debt, the greater the likelihood of a public finance crisis. Rising unemployment,
falling GDP and declining wages are just some of its consequences that hinder the
country's economic development. As a result of the unsatisfactory financial condition of
the public sector, household savings are spent on repaying higher-level obligations,
rather than financing the development of companies. This will become a problem for
future generations - they will have less capital at their disposal.

Public debt is an important component of public finances. The issues of public
debt in Ukraine and the world, comparison of public debt indicators, its essence,
features of implementing various measures for its repayment, were studied in their
works by Ukrainian scientists and economists: O. Baranivskyi, O. Bec, L. Bench, T.
Vakhnenko, A. Galchynskyi, S. Horska [3], V. Zhuravel, A. Ilarionova, A. Yerina, V.
Lyzovenko, G. Menkiw, A. Sarkiyants.

The presence of public debt, its size, location and repayment methods directly or
indirectly affect almost all aspects of the economic life of the state, such as: the state
budget deficit, the size of the money supply in circulation, which determines the
inflation rate, the narrowing or expansion of aggregate demand and supply, etc. This
makes public debt not only a means of raising funds to finance state needs, but also an
important instrument of state financial policy, the improper use of which can lead to
significant complications or even a financial crisis.

The purpose of the study is to study and analyze the main trends and specific
features of the formation of public debt in Ukraine, as well as to develop practical
recommendations on the mechanism of its impact on economic growth on this basis.

According to the current legislation of Ukraine, public debt is defined as the total
amount of debt obligations of the state for the repayment of received and outstanding
credits (loans) as of the reporting date, arising as a result of public borrowing. In Art. 2
of the Budget Code of Ukraine defines that public debt is the total amount of debt
obligations of the state to repay received and outstanding credits (loans) as of the
reporting date, arising from public borrowing; state-guaranteed debt is the total amount
of debt obligations of entities - residents of Ukraine to repay received and outstanding
credits (loans) as of the reporting date, the performance of which is secured by state
guarantees [1].

In the global economy, the total world debt is growing annually and is 2.5 times
higher than the annual earnings of the world's population. This was preceded by a
number of different reasons, due to which states were forced to borrow funds. Today,
the problem of public debt is one of the main ones in Ukraine. This is due to the fact
that our country, like many other states in the world, regardless of the level of their
financial and economic development, is unable to concentrate in the budget enough
funds for its functioning. The full-scale war in our country undoubtedly has a
significant impact on the growth of the amount of public debt.

As of September 30, 2024, the total state debt amounted to 6,404,002.0 million
UAH. The state debt itself arises as a result of financial borrowings by the state,
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contracts and agreements on the provision of credits and loans, prolongation and
restructuring of debt obligations of previous years. The total debt obligations of the
state also include state-guaranteed debt, which arises as a result of guarantees assumed
by the state for the obligations of third parties, or third party obligations assumed by
the state. The full structure of state and state-guaranteed debt according to the Ministry
of Finance of Ukraine as of September 30, 2024 is provided in Table 1. The total amount
of Ukraine's state debt in dollars is 155,563.8 million USD. According to research,
Ukraine's total debt has been growing steadily over the past five years, and in 2022
there was a sharp jump, as a result of which the state debt increased by 52.4%.

Table 1.
Structure of the state and state-guaranteed debt of Ukraine as of 30.09.24
(mln. UAH)
(mln. UAH) external internal total

national debt 43932149 | 68.6% | 1723806,8 | 26.9% 6117 021,7 95.5%

guaranteed debt 219 776,4 3.4% 67 203,9 1.0% 286 980,3 4.5%
cumulative 4612991,3 | 72.0% | 1791010,7 | 28.0% 6404 002,0 | 100.0%

The dynamics of the state debt in 2024 are given in Table 2:

Table 2.

State and state-guaranteed debt of Ukraine in 2024 (mln. UAH)

Total debt External debt Domestic debt
As of 31.12.23 5519 483,9 7.8% 3 862 987,6 1 656 496,3
As of 31.01.24 5488 047,3 -0.6% 3817 649,8 1670 397,5
As of 29.02.24 5490 098 4 0.0% 3824714,5 1 665 383,9
As of 31.03.24 5924 253,8 7.9% 4 239 526,2 1684 727,6
As of 30.04.24 6 010422,3 1.5% 4298 920,3 1711 502,0
As of 31.05.24 6115 263,5 1.7% 44101159 1705 147,6
As of 30.06.24 6167 972,6 0.9% 4 456 377,7 1711 594,9
As of 31.07.24 6374 089,1 3.3% 4 633 078,9 1741 010,2
As of 31.08.24 6371 687,6 0.0% 4 621 215,7 1750471,9
As of 30.09.24 6 404 002,0 0.5% 4612991,3 1791 010,7
Table 3.
Dynamics of Ukraine's total public debt and GDP from 2009 to 2024
(million UAH)
Public debt (total) Gross Domestic Product (GDP) public
debt /
GDP
31.12.09 316 885 2009 913 345 34.7%
31.12.10 432235 | 4115351 | 36.4% | 2010 1082569 | 169224 | 18.5% | 39.9%
31.12.11 473122 | +40886 | 9.5% 2011 1316600 | 234031 | 21.6% | 35.9%
31.12.12 515 511 42389 | 9.0% 2012 1408889 | 92289 | 7.0% | 36.6%
31.12.13 584 114 68604 | 13.3% | 2013 1454931 | 46042 | 3.3% | 40.1%
31.12.14 1100564 | 516450 | 88.4% | 2014 1566728 | 111797 | 7.7% | 70.2%
31.12.15 1572180 | 471616 | 42.9% | 2015 1979458 | 412730 | 26.3% | 79.4%
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31.12.16 1929759 | 357579 | 22.7% 2016 2383182 | 403724 | 20.4% | 81.0%

31.12.17 2141674 | 211916 | 11.0% 2017 2982920 | 599738 | 25.2% | 71.8%

31.12.18 2168 627 | 26953 1.3% 2018 3558706 | 575786 | 19.3% | 60.9%

31.12.19 1998275 | -170352 | -7.9% 2019 3974564 | 415858 | 11.7% | 50.3%

31.12.20 2551936 | 553660 | 27.7% 2020 4194102 | 219538 | 5.5% | 60.8%

31.12.21 2671828 | 119892 | 4.7% 2021 5459574 | 1265472 | 30.2% | 48.9%

31.12.22 4071 683 | 1399856 | 52.4% 2022 5191028 | -268546 | -4.9% | 78.4%

31.12.23 5519484 | 1447801 | 35.6% 2023 6537 825 | 1346797 | 25.9% | 84.4%

30.09.24 6404 002 | 884518 | 16.0% 2024

Analyzing the data, we can state the fact that Ukraine's public debt is negligible
compared to the leading countries of the world, which allows us to draw the following
conclusion: the amount of total debt directly depends on the level of economic
development, that is, the more developed a country is, the greater its debt.

For many years, economists have attempted to assess the dependence of GDP
growth on the size of public debt. K. Reinhart and K. Rogoff, in their work “Growth in
the Time of Debt,” investigated the question of whether public debt slows down
economic growth. The scientists analyzed data from 44 countries over 200 years and
obtained about 3,700 development models [4]. As it turned out, public debt is of little
importance until it exceeds 90% of GDP. Otherwise, real economic growth slows down
significantly. The dynamics of Ukraine’s total public debt and GDP from 2009 to 2024
are shown in Table 3[2]. As we can see from the data provided by the Ministry of
Finance in Table 3, the ratio of public debt to GDP has been constantly growing in
recent years and in 2023 amounted to 84.4%. The significant increase in this indicator is
due, first of all, to the full-scale war in our country.

At the same time, it would be appropriate to mention the largest debtor - the USA,
whose public debt in 2023 exceeded 34 trillion dollars [5], most of which is domestic
debt. However, despite this, the USA is one of the world's main lenders, as well as the
most economically developed country. According to research, only 2 countries out of
206 have zero public debt [7]. These are East Timor and Macau (autonomy within
China). 25% of Macau's GDP belongs to the tourism sector, and 40% to the gambling
business. In terms of revenue received from this business, Macau has long overtaken
Las Vegas. The basis of the economy of Brunei and Libya (countries with the lowest
public debt) is oil and gas production; about 90% of GDP is provided by this industry.

Among the EU member states, Estonia (8% of GDP), Luxembourg (21.7%) and
Bulgaria (23.1%) have the lowest debts [7]. Estonia is the only post-socialist country that
has managed to avoid excessive debt, although it does not have rich natural resources.
This country has managed to achieve success thanks to a responsible economic strategy
and high state reserves. Japan has the worst ratio of public debt to GDP, it is 236%. The
advantage is that the main creditors of the state are its citizens. Greece's public debt is
324 billion euros, or 183% of GDP.

The US is a debtor to China, Japan, the UK, Switzerland, Taiwan, Brazil, that is,
those states that export oil, hold bonds, have mutual investment funds. But the bulk of
the US debt is owed to its citizens, companies and government organizations. The
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largest debt is to the Federal Reserve System (FRS), which serves as the country’s
central bank. Since GDP grows by 3% annually, this makes it possible to maintain
record low Fed rates - debt servicing costs only 0.25-0.5% of GDP per year [5].

The national debt of Ukraine is the total debt obligations of the state to all
creditors (legal entities and individuals, foreign states, international organizations, etc.).
The national debt consists of the debts of the central government, regional and local
authorities, as well as the debts of all corporations with state participation, proportional
to the state’s share in their capital” [6].

Undoubtedly, the causes and consequences of public debt in different countries
are very different. Therefore, public debt can have a negative, positive and neutral
impact on economic development. For example, 1,000 euros spent by the governments
of the Netherlands and Portugal have completely different meanings for domestic
development and public debt, in particular due to differences in GDP sizes and the
presence of a shadow economy.

The feasibility of public debt depends on the effectiveness of the organization of
fiscal policy, political, judicial systems and many other factors. However, one cannot
definitely hope that a large loan will provide significant growth, and the consequence of
increasing debt may be a slowdown in economic development and rising inflation. In
most countries of the world, the size of public debt is regulated by law. Of course, any
country is interested in reducing or completely repaying public debt. In Ukraine, the
issue of public debt management is determined by medium-term strategies (3-4 years),
as well as short-term (annual) public debt management programs. According to Article
16 of the Budget Code of Ukraine, such a strategy is developed by the Ministry of
Finance of Ukraine, approved by the Cabinet of Ministers of Ukraine every year, no
later than June 1 of the year preceding the planned one. The strategy itself is formed on
the basis of indicators determined by the Budget Declaration and the Law on the State
Budget of Ukraine. At the moment, these strategies are not entirely relevant, as they are
designed for a stable economic situation within the country, however, starting from
February 2022 with the introduction of martial law, as a result, revenues to the state
budget aimed at repaying this debt were reduced, which leads to a discrepancy
between the current situation and the defined strategy. They were reduced as a result of
the destruction of critical infrastructure of cities, a decrease in tax revenues, an increase
in spending on defense and critical infrastructure and ensuring national security.

Currently, several main factors that form national security are recognized:
political, economic, ideological-cultural and military. The level of state debt and budget
surplus/deficit are currently not considered separate factors of national security, both
in society and in the government. First of all, this is due to the fact that state debt and
budget deficit are purely economic factors, according to the government. But it affects
both the economic state of the country and the political one.

In Western countries, the state budget not only provides for the accumulation of
resources that finance a number of specific financial and economic issues, but also to
maintain the right social mood within the state and strengthen security. In Ukraine,
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such functionality has not been developed even theoretically, not to mention practical
developments.

The government should form an effective debt management system that would
ensure financial stability. Important measures to improve debt policy are the
development of a medium-term debt strategy, the use of borrowing for development
purposes, debt structure diagnostics, orientation to the domestic market and
stimulation of business activity, etc. [8].

One of the most effective measures to reduce Ukraine's public debt is the de-
shadowing of the country's economy. It should be noted that the amount of funds that
the state budget of Ukraine received from de-shadowing in 2024 can be compared to the
assistance provided by Canada for this year. Canada is among the top 5 countries in
terms of the volume of support for Ukraine. Thus, the removal of businesses from the
shadows and the elimination of illegal schemes brought the country $ 1.67 billion.
Revenues from de-shadowing on taxes administered by the State Tax Service reach
6.1% of the international assistance provided this year.

Resolving the problem of servicing the public debt is one of the most important
factors in ensuring macroeconomic stability in Ukraine. The nature of the debt problem
determines the country's fiscal potential, the state of its foreign exchange reserves and,
thus, the stability of the national currency, interest rates, the investment climate, the
behavior of all segments of the domestic financial market and the impact of government
borrowing on the financial system and the economy.

The main problem is the lack of a permanent strategy for working with debt and
certainty regarding debt instruments, which are currently quite chaotic and situational.
It is difficult to predict future participation in international capital markets due to
uncertainty and situational factors in the choice of debt instruments. Thus, international
investors have a certain interest in Ukrainian debt instruments, their activities are
largely restrained, speculative and conditioned by excessively high interest rates from
the point of view of global lending.

At the same time, the general trend indicates a gradual increase in investor
confidence in the Ukrainian economy. It is especially encouraging that foreign investors
are paying more attention to the Ukrainian Eurobond market, which has demonstrated
positive development dynamics in recent years. Periodic improvement of Ukraine's
creditworthiness as a sovereign borrower, assignment of credit ratings to a number of
Ukrainian companies and banks contributes to Ukraine's increased participation in
international debt capital markets and contributes to more favorable lending conditions.

Since external borrowing is an actual export of capital outside the country, since it
essentially involves the sale to non-residents (even if they are conditional residents) of
the right to receive part of the profit from residents of Ukraine, that is, the capitalization
of the national economy, Ukraine's external debt should be kept at a relatively low
level. In this context, internal borrowing, as a means of redistributing income within the
country, seems more acceptable for an economy with a capital deficit.

However, debt financing of the budget deficit seems acceptable in addition to the
needs for servicing past debts only if it represents the potential for future development.
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This applies to both direct budget investments and the creation of conditions for
sustainable, rapid and high-quality economic growth of the economy as a whole. Such
conditions may include, in particular, the improvement of production, transport,
energy, information, etc., infrastructure. Part of the investment in the development of
human capital should be included in the same category, especially in the training and
retraining of workers in accordance with the requirements of the labor market, the
development of relevant educational institutions, etc. Today, the above-mentioned
challenges for our country, in conditions of martial law, are relevant and to some extent
uncertain.

The task of the administration of obligations is strategically to maintain the correct
ratio of debt and fiscal financing of budget expenditures. In the short term, the
attraction of borrowed funds makes it possible to reduce the tax pressure on the
economy in the sense of using additional funds attracted by enterprises for their
development. At the same time, in this way, current budget expenditures will be
financed at the expense of resources of future value added, so long-term economic
development slows down.

Based on the above, the strategy for forming and maintaining the government
loan market should be based on scientifically sound principles. To ensure a balanced
budget, stable economic growth and a strong financial system, it is necessary to forecast
the structure and size of the government debt for several years and even decades.
Without such a strategy, the economic crisis will worsen, and the government debt will
grow.

The Ministry of Finance needs to constantly analyze and monitor the situation
within the country and monitor the reaction of foreign investors to Ukrainian bonds. It
is also necessary to be guided by the attraction of long-term credit funds for the
implementation of large projects that will become a significant part of the national
economy in the future, and not short-term loans only to cover the deficit.

In the long-term post-war period, it is worth paying attention to increasing the
return on public investments. Which is the most important factor for the successful
receipt and expenditure of borrowed funds. This requires the following main tasks:
optimization of programs receiving public investments; reduction of the number of
public programs; preparation of a medium-term investment budget; development of
economic criteria for the distribution of budget investments. When solving these
economic issues, changes should occur that will lead to more effective use of debt and
reduce the impact of borrowed funds on the national economy as a whole.

The high volume of Ukraine's public debt, its imperfect structure, and its
significant level relative to GDP require decisive action in favor of its limitation.

Based on the above material, it is possible to formulate proposals that will have a
significant impact on economic growth and reduction of public debt:

- not external loans, but internal borrowings are economically justified. In this
case, debts do not increase the monetary base and the turnover of financial funds is
carried out within the state;
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- it is necessary to change the structure of public expenditures, which involves
increasing the share of development expenditures. It is of principle that expenditures on
innovation and entrepreneurship prevail in their structure. It is also necessary to fully
and effectively use the resources of international funds;

- entrepreneurship, which will stimulate economic development, requires
systematic and consistent support, and this requires stable conditions for the
functioning of enterprises in the long term;

- it is necessary to ensure discipline in income and expenditure of public finances
along with the simultaneous simplification of the system of fiscal burdens in order to
increase the effectiveness of their implementation.

According to the results of the study, it can be noted that there is a direct
relationship between the budget deficit and the growth of public debt, which indicates
the need for effective financial management and control over budget expenditures.
Different methods of financing the budget deficit have their advantages and
disadvantages, and it is important to choose the optimal approach for each specific
situation, for example, the issue is, although simpler, but more detrimental to the
economy than a government loan. The structure of public debt differs depending on the
level of development of the country, which may affect its economic stability and ability
to repay debt. Also, public debt management both in Ukraine and around the world
requires effective strategies and control, which requires further research and
improvement.
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1.6. Administration of the Intellectual Potential of a Higher Education Institution in
the Context of the Implementation of the European Educational Vector

The Encyclopedia of Modern Ukraine states that "intelligence (from the Latin
intellectus - understanding, reason, cognition) is a relatively stable structure of an
individual's mental abilities" [2]. Throughout life, a person develops and realizes his or
her intellectual abilities. At the same time, the development of an employing
organization depends on the level of intellectual potential of employees and the
conditions created for its realization.

Intellectual potential (IP) is a category that is constantly in the field of interest of
both domestic scholars S. Vovkanych, O. Hridin, V. Doroshenko, V. Kasatkina, Y.
Kanygin, O. Kendyukhova, S. Kniaz, N. Kuzminska, B. Malytskyi, V. Mamonov, Y.
Sytnyk, as well as foreign scholars L. Edvinson, R. Lucas, S. Palianytsia, O. Plaksiuk, P.
Romer, I. Schumpeter, J. Strickland and many others. The problems of formation,
development and assessment of intellectual potential are studied in the works of these
and many other scholars. However, the problem of administration of the intellectual
potential of higher education institutions has not yet been studied sufficiently.

Intellectual potential (IP) is a set of undiscovered capabilities based on knowledge,
skills, abilities, and competencies that can be realized to achieve high end results.

Intellectual potential is a system of accumulated knowledge, skills, abilities,
qualifications and experience of personnel, which is formed under the influence of
natural abilities and investments in them for further economic efficiency of the
enterprise, necessary self-development, improvement of the quality of working
conditions in modern society, etc.

V. Lapotkov distinguishes primary and secondary components of intellectual
potential[5]. As for the primary ones, they are of a personal nature and include:

- employees' intelligence, which is expressed in their knowledge, skills and
professionalism;

- the ability to search, research, and analyze

-ability to cooperate with other organizations in the development and exchange of
intellectual resources;

- ability to develop corporate culture.

Secondary (representative) components of intellectual potential include the results
of intellectual potential realization embodied in certain products:

- innovative goods, services, solutions that are the embodiment of intellectual
potential;

- intellectual property objects (inventions, industrial designs, trademarks,
rationalization proposals) obtained by the enterprise as a result of intellectual activity of
employees;

- the company's brand and reputation.

Some scholars are of the opinion that administration is bureaucratic management,
which is realized by means of influence on subordinates through the authority and
power of managers, through the use of administrative methods (orders, instructions,
resolutions, instructions, etc.).
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Administration, according to M. Voynarenko and O. Kostiuk, is a professional
activity of managers aimed at finding the best ways to fulfill the tasks received from top
management [1].

The definition of the essence of administration, formulated by Y. Myronenko, as a
set of interrelated management operations used in the process of implementing
administrative activities by making changes to the activities of the object of
administration, is quite thorough [3].

In our opinion, IP administration is a type of management activity that is
implemented through the influence of the management system on the managed system
(employees) in order to identify, develop and implement abilities, knowledge, skills,
competencies through the use of formalization and regulation tools in the process of
performing management functions (organizational rules, regulations, instructions,
standards, guidelines and job descriptions, procedure manuals, etc.)

In today's world, without intellectualization of science and education, it is
impossible to ensure the development of the modern economy, solution of social
problems and development of Ukrainian society.

I. Prokopenko and O. Melnikova consider higher education as a factor of economic
growth in Ukraine. In order for it to really contribute to the economic growth of the
Ukrainian economy, in their opinion, it is appropriate to take a number of measures
aimed, firstly, at improving the quality of education; secondly, at its informatization;
thirdly, at its internationalization [6].

When administering the intellectual potential of scientific and pedagogical staff in
Ukraine, a higher education institution (HEI) should aim to increase the
competitiveness and integration of the institution, each researcher and student into the
European and world educational, scientific and economic space. Thus, V. Mudrak
emphasizes that higher education, which promotes the transfer of knowledge, is
becoming the main factor in the resource provision of social transformations, social and
economic development. It is the knowledge and intellectual potential of an individual
who creates new resource-saving technologies, offers new models of socio-economic
growth; ultimately, it is the educated, creative individual who becomes the main
resource of the postmodern economy [4].

In the context of the development of higher education in Ukraine in the European
educational space, the professional competence of the teaching staff, the reorientation of
their thinking to the awareness of modern requirements for their professionalism, is of
particular importance. The ability of the academic staff to meet these requirements is
closely related to the personal qualities of the teacher.

Academic staff should take into account the fact that the new generation of
students has high criteria for life and people, well-reasoned judgments, and is acutely
aware of the teacher's genuine passion for his or her work, sincere interest in the
transfer of knowledge, and the uniqueness of the teacher's personality or lack thereof.

Therefore, the modern academic staff needs not only to adapt to the realities of
today, but also to realize the conceptual position of the need for lifelong learning,
continuous self-improvement and self-development of their intellectual potential.
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Continuous intellectual development of the SPS is a condition for the success of his/her
professional career.

The carriers of intellectual potential that ensure the integration of higher education
institutions into the European and global scientific and educational space are, first of all,
scientific and pedagogical staff working as professors, associate professors, senior
lecturers, and assistants at the relevant departments. The conditions created by
managers of different levels of higher education institutions determine the ability of the
academic staff to realize their intellectual potential in the form of writing scientific
papers, educational and methodological activities, conducting research, developing
new courses, and participating in various projects.

The administration of intellectual potential at the departments is carried out in
accordance with the regulations governing the activities of higher education institutions
(HEIs). The quality of administrative measures depends on the professional qualities of
managers at different levels of management, on the competence of employees and on
the environment in which they work.

Policies, rules and procedures approved at the level of the HEI determine the
vector of IP administration in structural units.

When administering the intellectual potential of an HEI, the activities of managers
(heads of institutes, faculties, departments) should be based primarily on regulation
(establishing rules, norms, standards), administration (issuing orders, instructions,
instructions), coordination and control.

The use of certain rules and procedures in the process of IP administration
determines the specifics of interaction between managers and subordinates. The
effectiveness of intellectual potential administration is determined by the organizational
structure, administration methods and organizational culture. The organizational
structure of management should be built in such a way as to ensure the participation of
employees in the development of management decisions, promote the intensification of
intellectual activity, and create conditions for the continuous development and
realization of the SPS potential. Administration methods ensure and determine the
direction of realization of employees' functional duties, and thus the peculiarities of
their intellectual activity. Organizational culture, which is represented by moral values,
customs, and the cultural environment of the enterprise, has a significant impact on the
realization of employees' IP.

When it comes to administration procedures, they are primarily determined by job
descriptions that regulate the types and procedure of management activities and
functions of academic staff.

The process of intellectualization of higher education institutions can be divided
into the following stages:

- The first stage is the involvement of scientific and pedagogical staff with an
appropriate level of intellectual potential, according to the regulation on competitive
selection of candidates for vacant positions of scientific and pedagogical staff;

- second - development of the intellectual potential of the SPS;

54



Collective Monograph Publishing House NES s.r.0.,
Nova Dubnica, Slovak Republic

- third - capitalization of intellectual potential results (transformation of
intellectual potential into intellectual property objects and capital of the departments,
and thus of the HEI).

The administration of intellectual potential at the institutional level of HEI
management should be aimed at forming a personnel policy that would ensure its
intellectualization.

The task of department heads should be to ensure the second and third stages of
intellectualization:

- determination of the directions of use of the intellectual potential of each research
and development center, taking into account the specifics of the potential it possesses;

- formation of a reserve of intellectual potential through the recruitment of
graduate students and applicants;

- searching for investors to capitalize on the results of the intellectual potential
implementation;

- creating the conditions necessary for the development of intellectual potential.

When forming the intellectual potential, the requirements for the intellectual level
of officials are stipulated at the stage of contracting. The HEI has a regulation on the
competitive selection of applicants for vacant positions of academic staff, which
specifies the requirements for personnel, educational, scientific and international
potential that determine the intellectual potential in the relevant areas. Among the main
requirements:

- level of education

- knowledge of the state language;

- knowledge of a foreign language at the B2 level;

- advanced training;

- knowledge and experience of working with Internet services;

- publishing activity - availability of articles, manuals, electronic teaching and
learning materials, etc;

- ownership of intellectual property protected by a relevant security document;

- performance of economic contracts, research and development works, scientific
and technical programs, grants, etc.

An important place in the administration of the intellectual potential of the
departments is occupied by the administrative activities of the head of the department
and his/her deputies, which are related to

- ensuring the fulfillment of licensing requirements and provisions of the HEI;

- creation of conditions for the realization of the intellectual potential of the
academic staff of the department;

- participation in the formation and approval of indicators for assessing the level
of intellectual potential;

- control over the fulfillment of the terms of the contract, job descriptions and
targets;
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- formation of programs for the development of intellectual potential of the
scientific and pedagogical staff of the department through internships, advanced
training;

- participation in the formation of rules and regulations on organizational aspects
of the Department's activities.

When administering the intellectual potential of the departments' academic staff, it
is important to take into account the specifics of its components and the factors
influencing the personality, and hence its potential. Accordingly, we can distinguish
internal and external personal factors that determine the specifics of IP administration.
Internal factors are related to the inherent natural potentials, psychological capabilities,
and the results of changes in the subject in the process of personal development.
External - reflect the conditions of the social environment and the person's reaction to
the process of gaining social experience.

Among the internal personal factors that need to be taken into account when
administering the IP of scientific and pedagogical staff of the departments are the
following;:

- physiological state (health, adaptation, quality of rest, external attractiveness);

- the ability to make transformations in the material and spiritual environment,
to apply creative abilities (communication skills, creativity, professional activity, self-
development);

- mental, motivational readiness of a person to engage in various activities to
achieve a goal (professional competence, entrepreneurship, meaningful life, critical
thinking);

- emotional and volitional state (stress resistance, values, responsibility,
dominant emotions).

The external personal factors of the administration of the IP of scientific and
pedagogical staff include:

- the degree of satisfaction of their material needs (availability of housing,
financial capabilities, attractiveness of clothes, acceptability of income)

- social relations (social status, family, support of friends, relations with
colleagues);

- information space of life, reflecting the specifics of world perception (access to
information, availability of Internet resources, security of personal information);

- the environment of professional activity (corporate culture, support for
initiative, material and technical support, working conditions).

An important task of department heads is to work with academic staff on:
identifying motivational preferences, strengths and weaknesses of an individual;
forming innovative and creative thinking; generating ideas; striving for continuous self-
development and self-education; continuous improvement of qualifications, skills,
abilities, competencies, level of knowledge, etc.

Under martial law, Ukrainian higher education institutions are forced to adapt to
extraordinary circumstances. HEIs are making changes to their administration methods,
moving from a traditional to a more flexible approach, which helps them better face the

56



Collective Monograph Publishing House NES s.r.0.,
Nova Dubnica, Slovak Republic

challenges of today, make important management decisions and respond quickly to a
changing environment. Nowadays, the problems of rapid implementation of changes,
rethinking traditional systems of management of scientific and pedagogical staff and
introducing modern management models, strategies and goals are becoming especially
important for the departments. These new approaches are aimed at preserving and
developing the intellectual potential of the departments, helping to maintain
productivity and adapt to new conditions, which is extremely important in such
difficult circumstances.

In the context of the war with Russia, the intellectual and, accordingly, mental
burden on academic staff increases due to the number of conflict and stressful
situations. Scientific and pedagogical staff are constantly in a situation of choice,
uncertainty of the future, and several potential courses of action. All this negatively
affects the realization of their IP.

An important factor in the preservation and development of intellectual potential
is the motivation of SPS. In today's conditions, psychological assistance programs and
one-time financial aid may become additional incentives for teachers. Along with the
well-known ones, new methods of motivating teachers under martial law can also be
identified, such as mutual assistance and mutual support, which are expressed in joint
volunteer projects at the departments, fundraising for mobilized employees, their
families, etc.

Among the factors that negatively affect the administration of intellectual
potential are the factors of the macro environment and the micro environment of the
higher education institution.

Macro-environmental factors were formed under the influence of the war in
Ukraine and, therefore, their impact is primarily negative:

a) increased migration of labor force and potential applicants abroad;

b) a sharp change in the structure of the economy;

c) shortage of budget revenues;

d) aggravation of social and demographic problems;

e) growth in the number of socially vulnerable groups of the population;

f) inflation;

f) decline in investment activity;

h) weakening of economic sectors;

i) increased spending on military operations and defense;

h) unexpected financial losses due to the war.

Constant risks and significant limitations in state funding lead to a gradual
destabilization of the situation in the education system.

The micro-environment of the departments is formed primarily under the
influence of the management system of the HEI:

- insufficient funds for the renewal of fixed assets;

- rising cost of educational services;

- reduction of expenses for staff development.
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The administration of the intellectual potential of higher education institutions is
aimed at strengthening their competitive position in the domestic and foreign markets
of educational services, given the limited state funding in times of war. To this end,
innovative approaches should be implemented at the university, institute and
department level to intensify marketing, investment, management, educational and
research activities. Accordingly, the goals of intellectual potential administration will be
aimed at its realization in these areas.

At the level of departments, these goals should be achieved by

- fulfillment of orders for research activities on the basis of economic calculation;

- conducting career guidance;

- organization and effective implementation of the contract form of education,

- attracting students from other countries to study;

- attracting investments for the implementation of activities;

- development of the material and technical base on a grant basis, etc.

The recommendations that will improve the administration of the intellectual
potential of the departments relate primarily to improving the administration
technology in accordance with the specifics of the management object, identifying
priority areas for the development of the intellectual potential of scientific and
pedagogical staff, and improving administration methods using IT technologies.

The general concept of administration is influenced by the policy of development
of the intellectual potential of the SPS chosen by the management of the HEI, which
should be aimed at:

1. Adaptation of the individual workload of the teacher based on the revision of
the workload, taking into account the situation in the country, to maintain their
productivity;

2. Retention / retention of professional scientific and pedagogical staff.

3. Providing psychological support and creating safe working conditions.

4. Stimulation of professional development and participation in international
projects. Active use of such teaching methods as coaching, e-learning and self-study.

5. Sharing knowledge among departments by organizing round tables and
scientific seminars.

6. Ensuring access to knowledge through access to databases of foreign
educational institutions

7. Support in the process of processing documents for the protection of intellectual
property of the department

8. Encouraging the conversion of ideas into intellectual objects.

Given the difficult situation in Ukraine, it is necessary to focus on the SPS, the
bearers of intellectual potential, who are in difficult psychological, financial and
material conditions. These conditions, as well as the results of the analysis of other
factors, should be taken into account and the existing strategy and policy of
administration of the development of intellectual potential of the academic staff of
higher education institutions should be improved.
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To improve the administration of IP, it is necessary to adjust the strategic and
tactical goals:

1) strategic goals:

- clarification of the strategy of intellectual potential administration;

- clarification of the indicators used to assess the components of intellectual
potential (human, scientific, educational potential) in the process of its formation,
implementation and development;

- determination of the optimal resource provision for quality IP administration;

- ensuring the development of intellectual potential with due regard to risks.

2) tactical goals:

- analysis of the state of each element that has intellectual potential or is its
embodiment;

- organization of work on the implementation of strategic directions of intellectual
potential administration;

- assessment of the level of realization of the intellectual potential components
(personnel, scientific, educational potential) by the SRP of the Department;

- search and implementation of effective methods of intellectual potential
administration.

The conditions of martial law require a deliberate choice of administration
methods to preserve and develop the HEI's SPS. Revision of the personnel policy is an
important step in ensuring the stability and security of the SPS.

To improve the process of departmental administration, attention should be paid
to:

a) monitoring of the IP administration system. At the same time, the objects of
monitoring should be the processes of implementation of administration functions;

b) distribution and level of fulfillment of duties, powers and tasks by the subjects
of administration (the management of the department and the SPS);

c) the external and internal environment of the departments and the HEI;

d) identification of problematic aspects in the administration of IP of departments
with specification of factors and objects, subjects that are the most problematic;

e) conducting an interim assessment of the effectiveness of administration by
components of the intellectual potential of the departments;

f) to formulate recommendations for improving the administration of the
departments' IP.

The quality of administration of the intellectual potential of the SPS and the level
of realization of the intellectual potential of scientific and pedagogical staff is
determined by such an important component as managerial intellectual potential.
Managerial IP is expressed in the progressive forms and tools of administration used by
the manager to comprehensively unleash the potential of subordinates.

Today, most HEIs do not have separate criteria for rating the managerial
intellectual potential of managers at different levels of management. Assessment of the
intellectual potential of department heads is based on the same criteria as that of the
SPS. However, it is necessary to take into account the specifics of the realization of their
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managerial potential and assess its specific components. The IP of the managerial
component, represented by managers of different levels of management, is an
administration tool that ensures the functioning of the HEI and the achievement of the
set goals through the realization of the intellectual potential of its own and the SPS. At
the same time, the administration should ensure the rational use of all resources,
optimize their movement, determine the efficiency of processes and the effectiveness of
intellectual activity of the SPS. The managerial intellectual potential is determined by
the managerial resource, which should be professional, innovative, creative, should
make rational management decisions, and ensure the progressiveness of the
management system.

In order to determine the main determinants of the development of managerial
intellectual potential, it is necessary to perform the stages of forming the concept of
assessment and forecasting of managerial potential development based on a human-
centered value approach; systematize the determinants by components; formulate the
main approaches to assessing the indicators of managerial potential development and
the relationship between its components; determine quantitative indicators of financial
support for the components of managerial potential development.

In our opinion, when administering the IP of the departments, attention should be
paid to

- formation of information flows about the availability, quality, results of the
intellectual potential of the departments;

- monitoring the effectiveness of processes (educational, scientific) as a result of
the development of intellectual potential and its implementation;

- analyzing the results of the department's scientific and pedagogical staff rating to
assess the effectiveness of administration;

- conducting activities to assess and identify problems of intellectual potential
administration;

- improvement of information analysis systems for making optimal decisions in
the process of intellectual potential administration.

Let us consider the technology of IP administration in accordance with our vision:

1. Formation of the IP administration strategy.

2. Defining the goals of intellectual potential administration (general and specific).

3. Use of administration tools for the realization of IP (principles, functions,
methods, solutions).

4. Determination of criteria for assessing the intellectual component of human,
scientific, educational, managerial potential.

5. Evaluation of individual indicators of the level of IP of the SPS, and, on their
basis, general for the department.

6. Evaluation of compliance of indicators with the plan, determination of the place
of the SPS in the ranking of the department by the level of realization of its potential
and the impact of their indicators on the results of the department.

7. Analysis of the influence of the parameters of managerial intellectual potential
on the indicators of the use of the department's potential.
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8. Implementation of corrective measures in the administration system, if the
results of the assessment of the SPS and managers indicate the need to improve the
intellectual potential.

9. Checking the effectiveness of corrective measures by determining the change in
the indicators of the use of the intellectual potential of the department after their
implementation.

The following methods of IP administration should be used:

1) organizational methods - participation in the development and implementation
of administrative norms on IP; issuance of orders, instructions and guidelines for the
formation, implementation and development of IP; control over the implementation of
job descriptions; approval of staffing, approval of individual workload, formation of
educational programs, formation of plans for professional development, formation of
regulatory documentation;

2) economic methods - search for customers to conclude business contracts,
material incentives for the work of the SPS, search for patrons;

3) socio-psychological methods - formation of corporate values, hiring, promotion
of persons with high IP; improvement of the positioning of departments using career
guidance activities; development of partnerships between teachers and students;
mentoring for adaptation of new employees;

4) legal methods - application of regulations on licensing and accreditation of
educational programs, copyright regulation, application of regulations on relations
between the department and service consumers;

5) technological methods - the use of technological and design documents used in
management activities and in the provision of services.

Participation in international projects, most of which are funded by EU countries,
is an important area that will allow raising funds for the implementation of measures to
administer intellectual potential and implement the ideas of the SPS. These are, first of
all, the international educational projects Erasmus+CA2, Erasmus+Jean Monnet.
"Horizon Europe, EUREKA (European Research Coordination Agency), the Eurasia
Program of the Fulbright Program, and others. Services for finding information about a
potential international partner for the implementation of educational and research
projects are:

The services for finding information about a potential international partner for the
implementation of educational and research projects are:

1. The European Commission's Funding & Tender Opportunities portal, where
you can find information about EU-funded projects.

2. The CORDIS platform, which contains information on all research projects
funded by the EU under its framework programs: research areas, participants, repoSPS,
links to publications.

3. The EURESEARCH search service, which contains information on cooperation
opportunities under the EU's Horizon Europe program.

4. The Net4Society database, which aims to provide advice to researchers and
other relevant stakeholders in their effoSPS to obtain EU funding.
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5. The Enterprise Europe Network Cooperation Opportunities database, which
helps enterprises, including universities and research institutes, to innovate and grow
internationally.

6. The website of the National Agency Erasmus+ Ukraine, which is related to
education and aims to develop human potential.

7. Otlas offers a variety of international projects and partners for their
implementation.

8. The eTwinning platform, which promotes the development of international
cooperation in education through the implementation of joint projects, participation in
professional development activities, obtaining quality awards, and participation in
conferences.

9. EPALE platform, which is designed for adult learning, funded by the European
Union through Erasmus+.

Another area that should be addressed by the IP administration is the licensing of
new educational programs that will be practical, modern and interesting for applicants.
Even more ambitious for Ukrainian higher education institutions is to obtain a
certificate of compliance of the educational program with international standards from
the European Association for Quality Assurance in Higher Education.

Thus, improving the administration of IP will contribute to the implementation of
the intellectual potential of the SPS in concrete results, such as quality educational
services, development of research and scientific activities, innovative intellectual
products presented in scientific publications in foreign and domestic editions,
participation in international programs and projects.
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CHAPTER 2. INNOVATIVE AND MODERN FOUNDATIONS OF PEDAGOGY
AND PSYCHOLOGY

2.1. Inclusive Education of Children With Intellectual Disabilities in the Context of
Ensuring Their Right for Quality Education

In the context of the current historical changes in the country, we are witnessing
the implementation of more reforms in the field of education than have been carried out
since Ukraine's independence. And one of them is the introduction of inclusive
education, which brings us closer to the European principles and standards of life
chosen by the people of Ukraine. After all, the level of consciousness of the nation and
the degree of development of the society in which we live is determined by the level of
support, humanism and tolerance towards people with developmental disabilities.

Every person, regardless of their health status and the presence of a
psychophysical disability, has the right to receive an education of the same quality as a
person with normal development.

This principle is reflected in numerous international documents and is
implemented in the organisation of inclusive education to ensure that children with
special educational needs have the right to choose an educational institution and form
of education at their place of residence, and the state guarantees the provision of all the
necessary conditions for this.

Inclusive education is a system of educational services based on the principle of
ensuring a child's fundamental right to education and the right to study at the place of residence
in a general education institution.

The United Nations Convention on the Rights of the Child, ratified in Ukraine by a
resolution of the Verkhovna Rada in 1991, as an internationally recognized legislative
act, immediately imposes requirements on each state to bring its national legislation
into line with this “universal constitution of the rights of the child’. Ukraine, as a
sovereign state, a member of the United Nations, is making progress on this path. In
recent years, the state's support for children with psychophysical developmental
disorders and the promotion of an inclusive, harmonious educational space have been
intensifying.

A study of international experience in the rehabilitation of children with physical
or mental disabilities shows that the realisation of their right to education and the
maximum development of their abilities is of particular importance for the full life of
such children and the well-being of society.

The Law of Ukraine ‘On Education” guarantees access to education for all and
gives parents the right to choose educational institutions, educational programmes,
types and forms of education for their children.

Inclusive education has become one of the most important topics in Ukraine in
recent years. The Ukrainian government has passed laws and developed programmes
aimed at developing inclusive education in the country. However, inclusive education
in Ukraine has its own peculiarities.

64



Collective Monograph Publishing House NES s.r.0.,
Nova Dubnica, Slovak Republic

A number of prominent Ukrainian scholars have explored the role of inclusion in
general and inclusive education in terms of helping children with special educational
needs and humanising society as a whole.

Inclusive education for children with psychophysical developmental disorders in
foreign countries and in Ukraine is analysed in detail in the research of A. Kolupaieva,
S. Mironova, V. Hladush, V. Syniov, and I. Kuzava.

In her monograph, A. Kolupaieva conducted a study of historical and scientific
approaches to the process of involving people with disabilities in the general education
space; analysed international and Ukrainian legislation on the organisation of education
for this category of people; revealed the peculiarities of introducing inclusive education
in the national education system.

I. Kuzava substantiated the methodological foundations of the conceptual
framework of inclusive education in preschool; conducted an experimental study of the
peculiarities of the readiness of subjects and objects of inclusive education; outlined the
essence of modern technologies for the practical implementation of the inclusive
education system aimed at correcting the development and socialisation of preschoolers
with psychophysical developmental disorders.

V. Gladush analysed the introduction of inclusive education in the educational
system of Ukraine. He provided statistical data on the development of inclusive
education in Ukraine in recent years, critically analysed the problems inherent in the
current situation that need to be addressed, and convincingly formulated promising
areas of pedagogical activity and psychological support for inclusive education of
children with special educational needs.

The world experience of correctional and rehabilitation work with children with
physical or intellectual disabilities proves that ensuring their right to education and
maximising their opportunities is crucial for the full life of this category of children and
the well-being of society. solving this problem. New, non-standard, innovative
approaches are needed to address these issues.

The modern education system is becoming more and more mobile, more open to
international experience. Therefore, the issue of the optimal choice of the form of
education for children with special educational needs (special (special school,
educational and rehabilitation centre), integrated, inclusive, individual forms), as well
as raising the level of professional competence of teachers, is becoming crucial today.

In Ukraine, the right to education for children with special educational needs is
enshrined in law and provides them with the opportunity to receive education in all
educational institutions and to receive psychological, pedagogical, correctional and
developmental assistance.

Inclusive education is not only a change in pedagogical approaches, the use of
new methods and the placement of children with special educational needs in general
education institutions, but also a means of socialisation and integration that will help
them find their own place in the human community. Pre-school and, especially, general
education institutions are trying to meet the needs of all children, making the necessary
changes to curricula and seeking new resources to ensure equal opportunities for all
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children. It is through inclusive education that children with developmental disabilities
can feel part of society, find friends and adopt generally accepted behavioural patterns.

The basic principle of inclusive education is:

-all children should be educated together whenever possible, regardless of any
difficulties or differences that exist between them,;

-educational institutions should recognise and accommodate the diverse needs of
their students by providing different types and paces of learning;

-ensuring quality education for all through the development of appropriate
curricula, organisational arrangements, teaching strategies, use of resources and
partnerships with their communities;

-children with special educational needs should receive any additional assistance
they may need to ensure their success in the learning process. They are the most
effective means of guaranteeing solidarity, participation, mutual respect and
understanding between children with special needs and their peers.

Undoubtedly, the introduction of inclusive education has many advantages and is
a progressive form of organising the educational process.

For children with special educational needs:

-targeted communication with peers improves children's cognitive, motor,
language, social and emotional development;

-peers play the role of models for children with special educational needs;

-mastering new skills and abilities is functional;

-learning is based on children's strengths, abilities and interests;

-children have opportunities to build friendships with healthy peers and
participate in community life.

For other children:

-Children learn to naturally accept and tolerate human differences;

-children learn to establish and maintain friendships with people who are different
from them;

-children learn to cooperate;

-children learn to behave in a non-standard way, to be creative, and to empathise
with others.

For teachers and professionals:

-Teachers in inclusive classrooms have a better understanding of the individual
characteristics of students;

-teachers master a variety of pedagogical methods, which enables them to
effectively promote the development of children, taking into account their
individuality;

-professionals (doctors, special educators, other specialists) begin to perceive
children more holistically and learn to look at life situations through the eyes of
children.

Without questioning the need to introduce inclusive education, participants in the
educational process should be prepared for the various difficulties that will inevitably
be overcome.
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When it comes to developing an inclusive culture in educational institutions, it is
tirst and foremost important to create an environment in which diversity is respected.
This includes respect not only for physical diversity, but also for the diversity of ideas
and opinions, cultural, historical and religious backgrounds, and personal traits.

Components of creating a culture of inclusiveness in an educational institution.

Respect for the individual.

An inclusive culture means respect for every person, regardless of their physical
or mental-emotional development. This respect is manifested in the adaptability and
flexibility of the space (e.g. colours, comfortable and functional ramps, lifts, furniture,
etc.) Respect for the individual is fostered in an environment where the problem is not a
child with special educational needs who cannot, for example, move around the school
in a wheelchair, but rather the lack of adaptability of the school or the institution's
unwillingness to provide quality educational services to such a child. In times of war, it
is also worth paying special attention to children who have lost their homes and loved
ones because of the war. The material should be adapted so as not to traumatise
children when studying the topics of ‘my family’, “‘my apartment” or organising family
trips with parents. Mentioning one's own home, room, relatives, etc. can be traumatic
for the child's psyche.

Respect for cultural and religious experiences.

In order to respect cultural and religious diversity, you need to know it. This can
be done by studying the traditions of ethnic groups living in the area where the school
operates, celebrating holidays together and learning about their traditions. In this way,
the school will set an example of a tolerant environment that is enriched by learning
about different cultures.

Respect for the family.

All families are respected and valued, regardless of race, colour, language,
religion, political or other beliefs, citizenship, social origin or property status. Everyone
has equal rights and freedoms. Fostering a sense of belonging Every child should feel
wanted and valued, and have a clear and stable sense of ‘their” school, where they are
safe, comfortable and engaged. To ensure this, educational institutions should pursue a
policy of unconditional pedagogical support for students in the learning process and
promote a psychologically comfortable environment that is tolerant of violence.

Sensitivity to the emotional state of children and teachers, understanding of
emotions and the ability to control them.

The issue of sensitivity to the emotional state of children and teachers, especially
in wartime, is an important aspect of building an inclusive culture in schools. First and
foremost, it is the task of educational leaders to know, understand and take into account
the traumas and losses faced by participants in the educational process.

Content of education.

All school students study according to the educational programme of the
educational institution. However, it is important to organise the educational process
with a focus on each individual child. By taking into account the child's educational
needs, adapting and/or modifying the school's curriculum, it will be possible to achieve
the maximum realisation of the child's potential and ensure the progress of his or her
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development. In this process, it is important for teachers to think through the content of
educational materials, homework, and classroom discussions in order to avoid creating
additional traumatic situations for students.

Creating a non-discriminatory space.

Accessibility, barrier-free and safe educational space characterise the degree to
which a school is adapted to the needs of children. After all, it is the school that should
do everything possible to make the child feel comfortable, independent and not in need
of additional assistance by eliminating areas that can be excluded, such as high
thresholds, narrow doors, lack of handrails, ramps and classrooms not on the ground
floor. The main task of schools in this area is to provide an environment where children
with special educational needs feel safe and can work at their own pace and ability, and
to ensure communication with other children in the team.

Support for all.

Inclusion means access to education, socialisation and individualisation.
Therefore, creating an individual support model for each student can help educational
institutions provide quality education and prevent children from being overwhelmed
or falling behind in the classroom.

Ensuring a comfortable psychological environment.

Teaching children with special educational needs in the classroom does not
require changes to the curriculum or the curriculum. At the same time, the
psychological comfort of children is facilitated by the adaptation of the learning space,
materials and an individual approach based on the needs of a particular child. A
comfortable psychological environment is an environment of coordinated cooperation,
partnership and tolerance to bullying/harassment and discrimination. Encouraging
children to take responsibility for their own learning.

Encouraging children to be motivated to learn, to follow through and to take
responsibility for their own decisions helps to develop perseverance and responsibility.
Success in empowering students and children to take responsibility for their own
learning is considered successful. Consider the needs of learners and ensure that they
know, accept, understand and progress towards their ultimate goals at different stages
of learning. A culture of inclusion in schools promotes positive student development,
prepares students for a diverse world, and helps create a community where all students
can fulfil their potential and succeed.

Encourage helping others.

Ordinary acts of kindness, such as opening the door for a mum pushing a
wheelchair, helping a child with SEN get ready for class or starting a conversation with
a shy classmate, are simple things that can help foster a culture of tolerance and
communication. Teachers and parents should motivate children to do the same:

- enable students with special educational needs to participate in groups and
activities; - share their knowledge and skills and teach each other;

- participate in the arrangement of educational space with due regard to the
special needs of children;

- advocate for the rights of classmates with special needs when they face
discrimination and abuse.
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Use of correct designations and terminology.

An inclusive culture in an institution is also reflected in the language used. It
should always be remembered that we are talking about a person, not their
characteristics. Therefore, the correct use of names and terminology speaks about the
culture of the institution even before the child enters the physical environment.

Most children with special needs are in the preschool age group together with
their peers, while the smallest proportion of integrated students with special
educational needs are in the senior grades. Analytical data shows that the attitude of
teachers in educational institutions to working with students with special needs largely
depends on their experience, level of professional training and proper support from the
administration and parents of students. The least willing to integrate students with
special needs are teachers in educational institutions when it comes to emotional or
behavioural disorders.

A study of the experience of educating children with special educational needs in
European countries shows that in most of them inclusive education is the main form of
education for people with developmental disabilities, while they have the opportunity
to receive education in both special educational institutions and general education
institutions.

The main humanistic experience of democratic education is that special
institutions function and provide assistance to children with psychophysical
disabilities, but they are not segregated locations. The boundaries between special and
general education are transparent, as the values of civil society are promoted, based on
the ideas of equality, tolerance and inclusion.

According to Professor Stangvik S.: “The process of inclusion has several stages:
from overt or covert resistance, through passive perception to active acceptance. Today
we are approaching the final stage. However, it took about 20 years to get there.’

Instead, for many years in Ukraine, the majority of children with special
educational needs were educated in special general education institutions, and the
traditional system of special education was quite comprehensive. At the present stage,
the decrease in the number of students in residential institutions is explained by the fact
that children with developmental disabilities are studying in inclusive education
institutions together with their peers.

A basic requirement for the success of inclusive education in any institution is the
cooperation of teachers with parents, doctors and other specialists to identify the needs
of a child with developmental disabilities, develop high-quality curricula based on
information about the development of students, appropriate professional training of
teachers and their continuous professional development. The educational institution
should create conditions for all children to feel valued and to take an active part in all
school affairs. The active participation of parents in the educational process is an
extremely important condition for establishing partnerships and organising joint
teamwork.
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Parents should be the main link in the team. According to A. Kolupayeva, there
are three main models of teamwork:

e Multidisciplinary model: the child and family are in the centre of attention, but
specialists do not contact each other, there is no interaction between team members,
research and services are isolated;

e [nterdisciplinary model: the focus is on the child and family, but professionals
are more connected to each other;

e Transdisciplinary model: the child and family are at the centre of attention and
there is a strong relationship between them and professionals. There is also a mixed
approach, in which the child is seen in a holistic way, i.e. all achievements and services
are fully integrated.

The most appropriate approach to working with children with special needs is a
multidisciplinary approach, which involves effective information sharing between team
members and a sense of shared responsibility for the overall outcome. All team
members should actively cooperate in the development of the child's individual
educational plan.

In correctional work with children with special needs, it is more correct to
evaluate the child's individual achievements in accordance with the set goals than to
compare them with the achievements of developmentally typical peers. An important
aspect of the correctional component is the process of observing children's development
in the dynamics. Analysis of the results helps teachers identify the strengths, abilities
and needs of children with special needs. All this is a step towards developing
appropriate measures to solve the child's problems. The child is monitored on a regular
basis, the results are analysed and further actions of teachers and other specialists are
adjusted based on the results of the analysis. Planning individual work with a child is a
kind of prediction of the child's area of immediate development.

Since children with developmental disabilities need more time to acquire
functional skills, teachers should focus on teaching children with developmental
disabilities skills that expand their independence and give them a sense of self-esteem.
The primary task of teachers in inclusive classrooms is to promote the formation of a
strong children's team. All children, regardless of their health status, should have the
same rights and opportunities. An enabling environment encourages all children,
regardless of ability, to explore, be motivated and creative, ensuring successful learning
and development. A sense of belonging is crucial for children. Therefore, educators
should create favourable situations of social relationships for students. By interacting
with peers, children develop emotionally and socially and build self-esteem.

Significant progress in the socialisation of children with special educational needs
can only be achieved with the active involvement of the family, especially parents. In
this regard, the problems of families of children with developmental disabilities are
among the most pressing. The Concept of Family and Family Education emphasises
that ‘a modern family should become the main link in the upbringing of a child,
providing him or her with appropriate material and pedagogical conditions for
physical, moral and spiritual development’. It is impossible to build a full-fledged
national school without the active participation and support of families.
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With the recent introduction of inclusive education, which actively involves
parents in the educational process, pedagogical theory and practice are increasingly
focusing on the study of families raising children with special needs. Experts focus not
only on the development of new skills and abilities in children, but also on the family as
the main stabilising factor in the child's adaptation. It is from the family that children
first get an idea of moral and human values, norms of behaviour and the nature of
relationships. In the family, children not only imitate their relatives, but also focus on
their social and moral attitudes. That is why the psychological maturity of parents, their
ideals and experience of social communication are crucial for the child's development.

The family is the microsociety in which a child's moral qualities, attitude towards
people and understanding of the nature of interpersonal relationships are formed. And
this fact should not be overlooked either in the diagnosis of children with
developmental problems or in further correctional work.

Unfortunately, the conditions of upbringing in modern families are not always
tavourable for the growth and development of children with mental and physical
disabilities. In addition, raising a child with developmental disabilities is a particularly
difficult and demanding responsibility. Parents have a responsibility to their children
and to society. If a child with special needs is deprived of proper care, his or her
personal development is exacerbated and he or she may become a burden to the family
and society.

The process of development of children with special educational needs is
extremely complex, and the family is their first social and educational institution.

Psychological and pedagogical assistance to parents should be aimed at breaking
down unnecessary barriers built by the wounded psyche of parents: ‘My child is not
like other children, worse’. Such resentment and disappointment will disappear when
the child's first successes appear. The role of parents is important when children with
special needs are in an inclusive environment. This is due to the fact that parents are
partners, active participants in the educational process, who choose the child's future
path and ensure his or her first successes.
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2.2. Equine-Assisted Therapy as an Innovative Method Rehabilitation of the
Soldiers at Educational and Rehabilitation Institution of Higher Education
«Kamenets-Podilskyi State Institute»

X INIOTEPAIIIS SIK IHHOBALIVIHVV METO[I PEABUIITALLII
BIVICbKOBOCITY>KBOBLIIB Y HABYAJIbHO-PEABUNITALIITHOMY 3AKJTIAI
BUILIOI OCBITU «KAM’SIHELIb-TIOOUTbCHKM JEPYKABHUV IHCTUTYT»

Opmniero 3 HaaKTYaIBHIIINX CydacHMX ITpo0sieM HallloTo CYCIIUIbCTBA € BUBYEHHS
HeraTMBHMX €eMOIIiIHMX CTaHiB BiVICbKOBOCITYy>KOOBIIiB y4YacHMKIB OovoBmx il i
po3po0Ka Ha I1ivT OCHOBI CHICTEMM IX COLiaJTBHO-IICXOJIOTIYHOI peabimiTariil.

CydacHi IICMXOJIOTiUHI JOCTIIKEeHHsSI MepeKOHYIOTb, IO BilICbKOBOCITYXOOBII
y4acHMKM OOVOBMX [ill HpaKTWYHO 3aBXOM HepeOyBaloTh y cTaHi ¢isMyHOro Ta
ncuxiyHoro HampyxkeHHs [8; 11; 16]. Ciiig BpaxoByBaTu Te, IO IIPU IIHOMY BOHU
OTPUMYIOTh He Jivile pi3uyHi, a 1 YMCJIeHHi rcuxiuHi Tpasmu. HasiTh 3a BifcyTHOCTI
3HAUYHMX TUIGCHMX YIIOKO[DKeHb Ta COMaTWMYHWMX 3axXBOPIOBaHb  ajarTarlis
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BiVICBKOBOCJIY>KOOBLIiB y9acHVKiB OOVIOBMX i, SIKi IIOBEPTAIOTHCS O MUPHOTO XXUTTS,
YCKJIQJHIOETbCA (PYHKIIIOHYBaHHSIM IIOCTTpaBMaTMUYHMX CTaHIB, SKi HPU3BOAATH [0
YMCIIEHHVX COIliaJIbHO-TICHXOIoriuHmMx mpodiieM. ToMmy cremiamicram moTpiOHO Yy
HaVIKOPOTIIM TepMiH 3HaWTV BIANOBiOL Ha 3aNUTaHHS: SKMM YMHOM IICHMXOJIOTU
MOXYTb HOIIOMOITM JIKyBaHHIO paH BiliHM, $K IIATPUMYyBaTM 1 IIOBepTaTV [0
IIOBHOLIIHHOTO XUTTS HaIllVX BeTepaHis [4; 5].

OcCHOBHMM 3MiCTOM IOHSTTA «pealuliTallis» € KOMIUIEKCHa J/JOIIOMOTa,
CIIpsIMOBaHa He JIVIlle Ha KOMIIEHCALil0 po3/Ia/iB, a VI Ha MOBEpHEHHs IIOCTpaXaasIol
JIIOAVHN 110 CYCIIUIBCTBA, ii sIKOMOTa IOBHIITYy ocoOmcTy i mpodpeciviHy iHTerpailito B
couiym. Cepen BuiB peabitiTarlii 3a3Bm4alt BUOUIAIOTH [IBi BeJIMKi TPyHIu: MeAWUHY i
couiaTbHO-1IcMXosI0Tiuny. ColiaIbHO-TICHXOJIOTIUHVMIM  TeXHOJIOTisAMM  peabistiTarii
0CODOMCTOCTI € CYKYHHICTh IPWUITOMiB, METOIB, TEeXHIK, IIJ0 BUKOPVUCTOBYIOTbCS IS
MiATPpVMAaHHS 1 BiTHOBJIEHHS 3/1aTHOCTI OCOOVICTOCTI 110 JKUTTeTBOpeHHH [4; 11].

OkpeMuM HecTaHAAPTHMM METOIOM Yy pealbiTtiTallii € imoTeparis - JIiKyBaHHS 3a
JIOIIOMOTOI0 BEpXOBOI I13[M Ha KOHI IIiff HaMIAAOM JliKaps imorepameBTa abo X
CIleriaJIbHO HaBYEHOIO IHCTpyKTopa BepxoBoi 13au. Lle BcecBiTHBO BM3HaHUII MeTOf,
peabimiTaril mcis pisHOMaHITHIMX 3aXBOPIOBaHb. YHIKaJIBHICTh TaKOI Teparlil IojIArac B
OJIHOYaCHOMY (i3MYHOMY, IICHXOJIOTiYHOMY Ta eMOLVIHO IO3UTMBHOMY BIUIMBaX Ha
MaIli€eHTiB i3 HEBPOJIOTTYHMMM, TICVIXIYHVMY, (PI3VYHVIMM Ta IHIIVIMY TTOPYIIEHHAMM [2;
6; 12].

Te, 0 TBapuHa 30aTHa MaTV IIO3UTVMBHUI BIUIVB Ha JIIOAVHY, He € HOBMHOMW. €
HaBiTh OMIUiVHMII HaOpsIMOK B IICHMXOJIOTII Ta MeOWIIMHI, SKUII Ma€ Ha3By
aHiMasIOoTeparlisg - Ile inoTeparisi, TOOTO BUKOPWUCTaHHSA B SIKOCTi «IiKiB» KOHeW Ta
BepXx0BOI 1311. Xo4a HeVt MeTof, 111e 3aJINIIAEThCA He Ay>Ke BiIoOMMM, ajle BiH He TaKum
yxe i HoBuii. Havmepmmn sgoran Ipo Te, IO KOHI MOXYTh JIKyBaTH, HaJIeXWUTb
lmokpary, mikapro w4aciB CrapomaBHboi [I'pemii. VYuenumn crBepmXKyBaB, IO
OesriocepeniHiI KOHTAKT i3 MMM TBapMHaMM IOIIOMara€ XBOPUM OJlyXaTy Habarato
HIBUJIIIIE Ta pe3yJIbTaTUBHIIlle HDK yHaCTi/JOK JIIKyBaHH: 3BMYHVMM MeTofaMu. 3a 1i0ro
CIIOCTepeXXeHHSAMI, BepXoBa I371a 3BUIbHSE XBOPMX JIOOEV BiJl TeMHMX HOyMOK i
BUKJIMKAE CBITJIi, BecesIi Ta IIO3UTUBHI eMOTIiT [2].

Po3poOHMKOM imOTepareBTMUHOI KOHIIEMIIil BBa)KA€TbCd (PPAHITY3bKMUII JHKap i
rcuxosior 0. Jlawtepi, Akumt mobadms y HbOMY MeTOJi MOXJIMBOCTI IICMXOCOMAaTUYHOL
Tepamil i BW3HAYMB VIOrO OCHOBHY MeTy - HajaTy XBOPiMl JIIOOVHI MOXJIVBICTbH
IIPUCTOCYBATUCS 10 HOBUX 0o0cTaBMH 11 XUTTS, TOIIOMOITV TOCSATHEHHIO pyxoBoi Ta
IICMIXOJIOTIYHOT He3asIeXXHOCTI Bifj orouyrounx. fO. Jlajutepi BBaXas, 1110 34i0HOCTi KOHeN
110 JIKyBaHHS JIIOAeVl BelndesHi. 3 JIKyBaJIbHOIO MeTOIO CIIJIKYBaHHS 3 KiHbMU
IIOKa3aHO MallieHTaM 3 IIOpYLIeHHSIM PyXOoBuMX (YHKII MiciIs IIOJHOMIENITy Ta
AUTSYOro Mapajlivy, XBOPUM, SIKi CTpaXX[IaroTh Ha XBOPOOM IICUXiuHi, ceplieBO-CyAVNHHI,
XBOpOOM HMPOK, a TaKOX JIOAAM 3 TSDKKMMM 3aXBOPIOBaHHSIMM OpTaHiB YyTTs Ta
[JIYXOTOIO.

3HauHy 3allikaB/IeHICTh LM BUJIOM Tepallii crellialicTyt peabiIiTosIorM modasm
BUISIBJISITU JIVIIIe Y ApPyTiv 1ostoBmHi XX crostiTrs. HamOuibimmi posBUTOK Lievt B
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JIIKyBaHHSI OTpuMaB y KpaiHax 3axigHoi €Bponm, Cxanpunasbii, CIIIA, Ilosbm,
KpaiHax basrrii Ta B YKpaiHi.

Y 50-x pokax XX cT. inoTeparisi HaOys1a nommpeHHs B €Bpori, a 3 KiHg 60-x - y
CIIA. TlouaTkoM icTopil cy4acHol inmoTepamii BBaxatoTb 1950 pik. Lle Oys pixk XV
Osmimminicekux irop y Tlembcinki, me ngpyre wiciie OyJio 3aBOMOBaHO JAHCHKOIO
crioprcmenkoro J1is Xapresur, Baxko XBOpPOWw Ha moriomieniT. [i sikap, posymioum
HelpecBHUI CTaH CBOEI MAlli€eHTKM, JId eKCIepUMEeHTY IIPOTSIroM OaraTbox PpOKiB
peKOMeH/IyBaB CHHOPTCMEHIIi BepXOBy i311y. PesyiibTaT BUABMBCA CeHCALIIHMIM: iBYMHA
3MOIJIa He JIVIIe IOMOTTHMCSI MavbKe TIOBHOTO Oy KaHHs, ajle 11 3000yJia mepeMory Ha
Osmimmminicekmx irpax [3].

Ieprmmm y cBiTi crientiastbHmyt LleHTp Jj1iKyBasIbHOT BepX0BOI 1341 (irtoTepartil) ms
miteni-inBaiinis Oys crBopenunt y 1953 poui B Hopserii. Hapani mientpu 3 inoteparrit
cTa/M BigKpwmBaTucs: B Oararbox KpaiHax csiTy. Ha ceoromni B CIIA ix yxe Oisbiie
1000, Tomi sx y BenmkoOpuranii - Oimbmre 700. 3apas imoTeparnito YCIHIIHO
3aCTOCOBYIOTh Y OaraTbox KpaiHax CBITy $IK OiIlifiHO BM3HAHWI BUJ, JIiKyBaHHH. [lo
npukiangy, y @paHilii miAroroBKoro mpodecinHmx ¢axiBLiB i3 iroTeparii 3aliMaroTbCs
Ha JepxaBHoOMYy piBHi. @akynbTeT inoreparii Bigkpuro B IlapmsbkoMy yHiBepcuTeTi
cnopty Ta 3gopos’sa. Y TOimici B ['pysmHCEKi MemymaHin akazmeMii BigkpuTa Kadempa
JIOK i panpareparii. ITurasHam inoTtepartii Oy IpuUcBS9eHNI CIIeliaIbHIY KOHI'PeC Y
FamOyp3i B 1982 pori. OctaHHIM uyacoM B 3axigHMX KpaiHax 3 SBWINCH OpraHisallii
Animal Assisted Therapy (Tepamiss 3 gomoOMOror TBapwH), KOTPi BUKOPUCTOBYIOTH
TBapVH [1JIs JIIKyBaHHS XBOPUX 3 (pisyuHMMYM abo IIcuxiuHuMM ITpobsieMamu [3].

Y CIIIA BBaxaloTh, IO BepxoOBa I37la PO3BMBAE AK 30BHIIIHIO IIOCTaBy Tak i
BHYTPIIIIHIO CTiVIKiCTh, Maro4y Ha yBasi i3nuHe i HcuxiuyHe O300POBJIEHHS MiTen i3
NOPYIIEHHAMM IICUXIYHOrO pO3BUTKY. BracHy imoTepamneBTwdHy CTpaTeriio peasiisye
OeprIiHCHKMIL JIeTaCTeHIYHMI IIEHTp (JIeracTeHis — MOPYIIeHHs ICUXIYHMX MexaHi3MiB
YMTaHHS Ta IMcbMa). ABTOp mpoekty, ripodecop 3irdpin Lllybenrt, nepekonanm, o
KOHI KOHTaKTyIOTb 3 [iTbMM Kpallle HDK Killlku Ta cobaky i BBaXkae KOHeV
«IIPUPOIPKEHVMM IICHXOTepaneBTaMm». Y VIOro HeHTpi JIKYIOTbCA JiTU 3 TSDKKVMU
po371afaMy IICUXIKY, SIKi He 3[IaTHI CIIpUMaTy IIpaBila YATaHH: Ta IrcbMa [12].

Haruacrime inoTeparneBTUYHI 3aHATTS BUKOPWUCTOBYIOTH I i3sydHOI Ta
COLiQJIPHO-TICMXOJIOTIYHOI pealimiTamii [iTent Ta [opocamx i3 3axBOPIOBaAHHSIMMU
HEepPBOBOI CHCTeMM Ta OIIOPHO-PyXoBOro amapary. CyTHiCTH imoTeparii y TOMy, IO
BepxoBa 13[1a HaJla€ CyTTeBe (pi3yyHe HaBaHTaKeHHs BCiM rpyHaM M s3iB. Po3BuBaeThCs
KOOpAOMHallisl, piBHOBara, IOKpallyeTbcsd isyaHmii craH. JIikyBajbHI 3aHATTSA
OpU3BOAATh 1 [0 eMollinHol rapmosil. IloctymoBo BimOyBaeTbcs BiJHOBIIEHHS
BTpayeHVX HaBMYOK i ITOpylIeHnX PyHKIIiV OpraHi3My XBOPOI JIFOIVIHAL

CydacHa ¢axoBa JiiTepaTypa MiCTUTBh JOCTAaTHbO ITyOJIiKarliili mpo MO3UTUBHUI
IIOCBi/] UMCIIEHHMX OCIKEeHb, IIOB S3aHMX i3 BpaXkalouMM BIUIMBOM iIloTeparrii Ha
3arajibHy pyXoBY (PYHKIIil0, KOTHITMBHY Ta adeKTMBHO-eMOIIiVIHy aKTMBHICTb JIiTen [2;
9]. ABTOpM HMX AOCIIIKEHb BU3HAYAIOTH iMIOTEpariiio SK HOBUW BUJ, Teparlil, SKum
BUKOPVICTOBYE KOHeVNl Yy MOeqHaHHI 3 ¢i3nuHO0, NpodeciiHOI i MOBJIEHHEBOIO

74



Collective Monograph Publishing House NES s.r.0.,
Nova Dubnica, Slovak Republic

Tepalli€ro, MOKpallye MOTMBAIIIO, yBary i 3arajioM SKIiCTb yChOIO TepareBTUYHOIO
BTpy4YaHH: [14].

Ha pnymky [I. 3aBiTpeHKO, mporpama inoTepaneBTUYHMX 3aHATH IIOBMHHA
CKJIafIaTuCs 3 JeKUIBKOX MOMIYJIB: Iepllle 3aHsTTs, IT0ocafKa Ha KOHs, IIpOOHe 3aHATTH,
ocHoBHi 3aHsTTH [3]. Ilepmmit eranm HalyleHMII Ha CTBOPeHHSI CIPUSTIMBOL
JiKyBaJIbHOI aTMocdepmn. ImorepameBT 3HaVIOMUTBH MHallieHTa 3 KOHeM, IIOKasye, e
OyayTb IIPOBOOWTICS 3aHSTTS, [O3BOJIA€ IOITIAAUTM TBapUHY. Y MallieHTiB BUHMKAE
HO3UTWBHA MOTHMBallis Ha 3aHATTA. [locamka Ha KOHs - CKJIagHWUI eTall I Halli€eHTiB,
SKi MalOTh IIpo0JIeMN 3 pyxOBOIO HistbHicTIO. Poitb dpaxiBIis y 11ev1 yac Ayke aKTMBHA i
BiJITIOBilaJIbHA. Y>Ke KOJIVM Hali€eHT OBOJIOJi€ MiHIMaJIbHMMM HaBWYKaMV, illOTeparieBT
oOwmpae macuBHY CTpaTeriro: IIPUTPUIMYE, JOIIOMara€ BTpUMAaTUCS.

Ilepmre 3ausTTs (TpMBasticTs 10-15 XBWIMH) IPOBOANTECS 3 METOIO (POPMyBaHHS
iHTepecy [0 3aHSThH (IIOCTYIIOBO TPMBAICTb 3aHSTh 30UIBIIYEThCA 4O OIHi€T romyHM).
[HCTpYyKTOP HepeBipsie di3nuHi MOXIIMBOCTI BepIITHMKA, CKJIajla€ IuIaH BIpas. OCHOBHI
CceaHCV BMMaramoTb PeryJIIpHOIO BilBilyBaHHSA 3aHATb, BUKOHAHHA IUIaHY
pealimiTaliiHMX 3axoiiB. BripaBu OIOBHIOIOTHCS, BUIO3MIHIOIOTHCS BiAIIOBIIHO 10
TOTO, 5IKi HaBMYKM (POPMYIOTECS y BepIIHMKa. 1iciid 3aHSATh BifOyBaeThCs MOHITOPVHT
CaMOIIOUYTTs 1 IICUXOJIOTIYHOIO CTaHy HaimieHTa. ID1aH 3aHATL CKIagaeThCs
irmoTeparneBTOM BiATIOBiIHO 110 TOTO, 3 KOO IIPO0OIEMOIO 3BepHYBCS IaIli€eHT. Baxxinso,
IO Haj Po3poOKOIO imoTepamneBTMUYHOI pealuTiTAliiHOI IIporpaMy IIPalfoloTh
MapajleJIbHO [eKiJIbKa (paxiBlliB, TOMy IO illoTeparisi € MeToAoM, IIOo IHependadae
KOMIDIOKCHMII ITIIXiIT.

IlepiognuHICTh 3aHATH — AeKUIbKa pasiB Ha TVDKIEeHb; KypC 3aliMae Bi MIcAIld 1
IOBIIle 3JIEXXHO Bif, edekTy Tepariil i BjIacHOro OakaHHs TIalli€eHTa. 3LiJIeHHS Bif
BaXKMX (POPM XPOHIUHMX 3aXBOPIOBAHBb iHOAI BMMarae He MicAIliB, a GaraTbox pOKiB
peryJsipHOI inoTepaneBTNYHOI peabititamii [3].

IToTpiOHO BpaxoByBaTy, 110 Ha JAHUI Yac Ille HeMa€e KOHKPETHO po3po0IieHo1
3araJIbHOI IIporpaMyM Ta YiTKMX HAyKOBMX PeKOMeHMalliyl jId ilIoTeparneBTUYHOIO
JIiKyBaHHs. YcIiX JIiKyBaHHS OaraTo B 4OMy 3aJIeXXWUTh Bif, J1OCBimy Jiikaps i mocsimy
IHCTpyKTOpA.

JIk BBakae O.bopuctok, inoreparmis, §IK i yci HanpsAMM aHiMayIoTepallil, HOKJIMKaHa
BUKOHYBaTV TaKi PyHKIIIL:

— ncuxodisionoriudHa yHKIIiA (B3aEMOJIid 3 TBApMHAMM MOXKe 3HIMaTU CTpec,
HOpMaJIi3yBaTu poOOTy HEpBOBOI CHCTEMMY, TICUIXIKY B LILJIOMY);

— IcuxoTepalleBTM4Ha QYHKIliA (B3aeMOfiss JIofell 3 TBapMHaAMM MOXe

— peabiniTaiiiHa dyHKIlS (KOHTAKTM 3 TBapMHAMM € JOJATKOBMM KaHaJIOM
B3a€MO/il OCOOMCTOCTI 3 HABKOJIMIIHIM CBiTOM, IIO CHpMs€ SK IICUXidyHOI, Tak i

— @YHKIIisA 3a/10BOJIEHHS IIOTPeOV B KOMIIeTeHTHOCTI (IToTpeOa KOMIIeTeHTHOCTI,
110 BUPaKa€ThCst POPMYIIOIO «si MOXKY», € OHI€IO 3 HaMBaXIMBIIIVX TIOTPe0 JIOAVHM);
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— (dyHKIig caMmopeaisanii (O4HiI€O 3 HaMBaXIMBIIIMX MOTped JIIOOVMHMU -
rorpeba B peajtizaliil CBOro BHYTPIIIHBOTO IIOTeHIlialy, HoTpeba OyTy 3HAUYIIVM IS
iHIIX);

— (JyHKIiA crniIKyBaHHS (OAHIEI0 3 HaMBaXJIMBIIIMX (PYHKIIiV, SKY MOXYTb
3iVICHIOBaTV TBapMHM B IPOIleci B3aeEMOIl JIIOAVHN 3 HUMMU — Iie PYHKIIis ITapTHepiB
CHiyIKyBaHHH) [2].

@opMm inoTeparii MOJUIAIOTECSA Ha HACTYIIHI:

— BJIacHe inorepamniss - dpopMa iroreparii, 3 SIKOI OYMHAETHCS 3aCTOCYyBaHHS
LBOTO JIKYBaJIBHOTO METOAY [JId Oydp-sIKoro marjieHTa. [loBefeHo, IO U1 YacTUHU
MallieHTiB 119 dopMa € JIMIIe IIepIIO0 CXOAVHKOIO 10 MOAAJIbIIOrO BUKOPMCTaHHS
IHIIMX, 3HAYHO CKJIafHIMMX dopM imnoTeparii BigIIOBIZHO OO IX ICUMXOQI3WUHMIX
MOXJIMBOcTent. Llevt By imoTeparlii 3ajIMIIaETbCA €AVHO IIPUVHATHVIM I TPUBAJIOrO
mporiecy peaOuriTariii. 3aHATTS i3 «BjacHe imoTeparmil» 3aBXOM IUIAHYIOTBCS,
BPaxoOBYyIOUN iHAMBIAYaJIbHI 0COOIMBOCTI, MOXJIIMBOCTI 1 Oa’kaHHS IallieHTa.

— JliKyBaJIbHa BepxoBa i3fa. lle dopma imorepamii, KoJM MallieHT IIOYMHAE
BUKOPVICTOBYBATV 3acOOV KOHTPOJIIO KOHSA. 3aHSTTS Ha IIbOMY eTaIli MOXYThb OyTu
iHAVBIOyaJIPHMMM 1 TPYIOBMMM, ajle IIOYMHAIOTHCS OOOB'S3KOBO 3 iHAVBIAYyaJIbHVIX.
besnocepenHbo 10 1IbOrO eTamy MOXKHa BiIHECTV IPOTYJITHKOBY BEPXOBY 1371y, SKOIO
3BUYAVHO 3aMMalOThCS OUTBII 340pOBI IAIieHTM, $Ki MalOTh BIIACHMX KOHeW i
ocobucTix TpeHepis. Lli marieHTH, 3aj1eXXHO Bil IXHIX MOXJIMBOCTeN i yMiHb, 13[SThb
CaMOCTiVIHO a0o Iifl HaIJIAI0M TpeHepa B IapKy, JIici, Ha I10JTi;

— KiHHWV CIOPT IS iHBaJIi/AiB — MOTY>XHWUI YMHHMK COLiaJIbHOI Ta 0COOMCTICHOT
peabimitamil ocib i3 oOMeXxeHVMYT MOXXIIMBOCTSIMY, 11e HaVIBUIIVI CTYIIiHb JTiIKyBaJIbHOL
BEpPXOBOI 131111,

— iHmn popmu inorepartii. IcHyIOTE 11le Tpu pO3NOBCIOIXKeHI pOpMM ilToTepartii,
gKi Oe3r1ocepelHBO OB sI3aHi 3 yUacTIO B HIX KOHeT, ajle He IIOB s13aHi 3 13010 BepXU SK
TaKOIO: BOJIBTVDKMPOBKA (TIMHACTMKa Ha KOHIi); KepyBaHHSI KiHHUMM VIIPsDKKaMU
(TpamBiHr); irpu Ta BIpaBu BepXu Ha KOHsIX [3].

Crrenidika inoreparmii Iossira€ B TOMY, IIO:

— KOHI CTBOPIOIOTBH BIAUYTTsl XOMIHHS JIIOAVHN TPUBUMIPpHUM pyXxoMm. Pyx KoHs
IepelacTbcsl BEPIIHMKY, 3MYIIYIOUM pyxaTucs BIleperd, i Haszajd, cxwiaATucs BOIK,
IIPOBOKYIOUM OOepTasbHI PyXM HaABKOJIO BEpPTMKaJIbHOI oci xpebra. biomexaHiuHO 11i
PyXy NpPaKTUYHO IIeHTWYHI KOJIMBJIBPHMM pyxaM Ta3a OpW XOIiHHI, TOMy
BiIIPalibOBYIOThCA HOPMaJIbHI PyXM Bifl IUIedell BHU3 O Ta3y, IO Ja€ MOXJIMBICTb
JIIOVIHI HAaBUMTMCS XOOUTU «0e3 XOIIHHS»;

— KiHb 3MeHIIye M's130By Hamnpyry. IIoIIKomKeHHSI IIeHTpaJIbHOI HEpPBOBOL
CHICTeMV MOXKe IIPM3BECTM A0 30UIbIIIeHHs Hallpyru M s13iB, ocoOimBo B KiHmiBkax. ITig
yac imoreparii CKOpOYeHHsS MOXJIMBO IUISIXOM pO3irpiBy M’si3iB i IPOCTOro
BUKOPMCTAaHHS M 3iB [IJIS IX peJlaKkcallil;

— KiHb BiTHOBJIIOE IIOPYIIEHY CHUMeTpil0 M's3iB TyiIyOa. 3a HOIIOMOIOI0 PyXy
TBapVHI Y TIalli€HTa IIOIepeMiHHO HaIIPYXYIOTbCS 1 PO3CIabIIgOThCA M SI3M IIOCTaBU
JIiBOI Ta IIPaBOI CTOPiH TiJIa, cj1alIt M’ s311 3MIITHIOIOTHCS;
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— KOHI 3amno0iraroTb 00OMeXXeHOCTi pyxy B cyryiobax. 3a JOIOMOIOI PyXiB «Ta3
BepIIHMKa - TIOTO XpebeT - Iulede - pyKa» IMAIi€HT MOYMHAE PUTMIYHO i M’SIKO
HpalffoBaT yciMa M’ si3aMu i cyrsiodbamm;

— KiHb CTMMYJIIOE€ BiUyTTd i CIOpWUIMaHHS, TOOTO pyX CTUMYJIIOE BimdyTTs
piBHOBarM i 30py; IIeTMHA 1 BOJIOCCSA 3 IPUMBM Ta XBOCTa CTUMYJIIOIOTH BiguyTTs i
CIIpUVIMaHHs TeMIlepaTypw; 3allaX CTUMYJIIO€ HIOXOBI BIIUYTTs, a CJIIyXOBi BIAUYyTTS
CTUIMYJIIOIOTD IITyMV HaBKOJIMIITHBOTO CepeoBUINa 1 3BYKH, 110 BUJIAE KiHb;

— imorepamiss Hagae HeoOMeXeHi MOXJIMBOCTI [Id IHporpecyBaHHsS i
nudepentiarii  piBHoBaru. IIpuckoprorounce 1  CHOBUIBHIOIOUNCH, 3MiHIOIOUM
HaIPsIMOK, PO3TOVAYIOUNCh, 3YIVUHAIOYNCh, PyXalOoulCh, BUKOPUCTOBYIOUN CHellia/IbHi
PO3KJIaZIKV, BIAIOBIIHI BOpaBM Ta irpy, pyX KOHS CTa€ IIOTY>XKHUM TIeHepaTOpOM
piBHOBaru;

— KiHb HOJIMIIye poOOTy OpraHiB (CTMMYJIIOIOUNM €HIOKPWMHHY CUCTeMy, 1371a
BepXy MOKpallly€e KpoBooDir, AyxaHHs, poOOTy KMUIIIKiBHMKa i HaBiTk iMyHiTeT) [3; 9].

Kpurepii oninkm edpeKTMBHOCTI imoTeparmil NOOUIAIOTE Ha [IBi IpyIn: MeIn4Hi Ta
COITiaJIBHI.

Menyani Kpurepii:

— 3MillHeHHsI ¥ oOcoOJMBe TpeHyBaHHs M's13iB. BigOyBaeTbcsd opHOUacHa
CTUMYJIALSL ocIabiieHX abo Helpalloumx M'g3iB i po3cialieHHs IpyIl M S30BOrO
arapary, II1o IepeOyBaroTh y HaIlpy>XeHOMY CTaHi;

— 3MillHeHHs piBHOBarW. BrHacmimoxk HeoOXximHocTi 30epiratm piBHOBary
IIPOTATOM YCBOTO 3aHSTTS BifOyBa€eThCs TpeHyBaHHS BeCTMOYIISIPHOTO ariapary;

— TIIOKpallleHHs KOOpAuHallil Ta opieHTalii y mpocropi. 1lim yac TpeHyBaHH:A
MallieHT OPIEHTYEThCA Ha MalJIaHUYMKy a0O B MaHeXi, BMHMKAIOThb 30pOBi acolliariil,
PO3BUBAEThCA CIIYXOBa i 30poBa KOOpAMHALIis;

— TOKpallleHHs IICMXOeMOLIHOTO CTaHy, INIBUIIEeHHs piBHA camoortinkm. ITig
yac 3aHATh 3HMKAE BIIUYTTs TOTO, IO JIOAMHA XBopa i Oe3nopamHa. 3aBAsKy CUIIHHIO
BepX/ Ha KOHi 1 yIpaBIiHHIO HUM QOPMYETbCA JliJlepcbKa HOTKA, IIOJIMIIYEThCS
HacTpin i 3’ siBiisieThCs OakaHHs XUTH i OopoTics i3 3axBoproBaHHAM. [1pu1 BepxoBiii 13711
He BUKOPWUCTOBYIOTbCS IIpeAMeTV, $Ki BMKOPMUCTOBYE JIIOOMHA 3 IHBaJLIHICTIO B
3BUYAVIHMX ITOOYTOBVIX yMOBaX, III0 IIPAKTUYHO HaOIVDKAE 1i 4O BiTUyTTs IlepeOyBaHHA
B CBITI 3JOPOBVIX JIIOIEVL.

CormiabHi KpuTepii:

— TIOJIIIIIeHHs KOMYHIKaTVBHMX MOXJIVBOCTeV;

— IOKpallleHHd $KOCTi ¥ edeKTMBHOCTI IMpollecy colliajli3zallii JIFOOVMHM 3
OoOMeXeHMMM MOXJIMBOCTSIMM 3a [JOIOMOTOIO 3MilTHeHHS (Pi3MYHOTO 3IO0POB s,
BUPiBHIOBAHHS IICVIXOJIOTI9HOTO OastaHcy i crabinizarii eMOMilTHOTrO cTaHy;

— 3pocTa€ iHTerpailis JIOAVHM 3 IHBaIJIHICTIO B CYCIUIbCTBi, pO3IIMPIOIOTHCS
TOPU30HTM 1X MOXJIVBOCTEV, BilOyBa€eThCs 110I0JIaHHS IICUXOJIOTiUYHMX Oap’epis;

— BiZOyBa€ThCd PO3BUTOK TPYHOBVX HAaBMUOK IIif] 4ac JOIIISY 3a KOHEM.

HoBeneHo, 1110 iroTeparis [1ae JIiKyBajIbHMUM edeKT He JINIIe BiJl BepXoBoi 1311, a
Ile ¥ 3aBAdKM Oe3locepegHbOMY KOHTAKTy Ta MHOIVIANY 3a TBapuHOIO. Takuit
KOMIUTeKCHUV TIOXiM [0 JIKyBaHHS HAOIIOMAara€ yCyHyTHM CTPeCOBUWM CTaH, II030yTucs
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HaIpyT¥, CTpaxiB i TpUBOIM. IImoTepaneBTNYHI 3aHATTS TaKOX JIOIIOMaraloTh PO3BUTKY
TaKMX OCOOWMCTICHMX SIKOCTeM K YBaXHICTb, UyWHICTb, IIBWAKICTb peakxlir,
BIIEBHEHICTb, I1030aBJISIOTh arpeCcVBHOCTI, 30yIMBOCTI Ta 3aMKHYTOCTi. BinOyBaeThcs
IICMIXOJIOTIUHA Ta COLliaJIbHa aJamTallisd XBOPpOT JIIOOVHY, 3HVKAE CTPax, HeBIIeBHEHICTH,
CIIOCTepira€TbCs MO3UTMBHMI BIUIMB Ha MOTHMBAllil0 Ta BOJIIO, 3HMKAE IOYYTTS
HEeIOBHOLIIHHOCTI, 6e31opagHOCTI 1 psAfL MOAIOHMX IICVIXOJIOTIYHVIX KOMIUIEKCIB [9].

oo disMyHMX MNO3UTUBHMX 3MiH Bil illOTepaleBTMUYHMX 3aHATh dQaxiBIii
3a3Ha4YarOTh BiTHOBJIEHHs BTPadyeHMX HABUUOK i MOpyIIeHMX (YHKIIiV, ITOKpallleHHs
KoopauHariil pyxis. [Tokparyerbcsi KpoBoobir, ajke TeMmrepaTypa Tila KoHs Ha 1-2
rpajgycy BUIlla, HDK B JIIOAVHM, 3IVICHIOETbCS YHIKaJIBHUI MiKpOMacaX KiHIIIBOK
BEPIITHNKA, CIIOCTePirae€TbCsl TAKOX i ITOJIIIIIIeHHsST poOOTM HEPBOBOI Ta €HIOKPVHHOL
CHCTeM, IO MO3UTMBHO BIUIMBAE Ha (PyHKIIIOHYBaHHS BHYTPilIHiX oprasis. ITpm i3mi
Ha KOHi TpeHYIOTbCs BCi TpyIy M's3iB BepIlIHMKa, a 3aBIsAKM IOCWIeHi poboTi cepiis
CTUMYJIIOETbCS ~ MO3KOBUM  KpoBOOOir. [lesiki BueHi HpuMIlycKalOTh HasBHICTb
OioeHepreTMyHOro OOMiHy, KOJIM PUTM pyXiB BeplIHMKa Ta CKaKyHa BXOAUTb Yy
pe3oHaHc i3 6ioprTMOM MO3KY Jronvau [9; 14].

[yXe BaxImMBO, IO pealiIiTaris 3a JONOMOrOIO irmoTeparii He Ma€ BiKOBUX
obmexeHb. biyplire TOTO, imOTeparris 103B0OJIEHA TPV CKJIQIHVIX 3aXBOPIOBAHHSX, KON
MIPOTUIIOKAa3aHO OUTBIIICTE peabiymiTamivtHyx mpuioMis [3; 14].

Buxopmsium 3 BuilleckaszaHoro, imorepariss € OOCUTh e(eKTMBHUM Cy4YacHUM
MeTO/IOM y peabitiTarlil BilicbKOBOCITYy>XOOBLIiB y4YacHVMKIB OOMIOBVX iVl IIpM JIKyBaHHI
HeBpo3iB, penpecii, crpaxi, IITCP, ockiipkm y mpolleci B3aeMofil 3 TBapWMHOIO,
3HIDKYEThCS arpecid i 30yKeHHsI, BITHOBJIIOETbCS AYIIIEBHUI CIIOKill Ta piBHOBara, 1o
CIIpMsA€ MIBU/IIITIOMY Oy >KaHHIO.

Imorepamnia B YKpaiHi sK JIKyBaJIbHUII METO[] JIMIIIe IIOYMHAE PpO3BMBATUCA. Y
OaraTpox MicTax BiIKpmTO pealimiTarinHi IIeHTpH, [Ie i€ Iporpama iroreparii I
COLIiQJIBHO-TICMXOJIOTiYHOI peabimitariii BiricekoBux. Y HapuasbHO-peaOiniTariniHoMy
3axaai Buioi ocBitm «KamsHerb-IlogiIbcbkum gepXKaBHUM iHCTUTYT» (peKTop -
3aciykeHUM IIpalliBHMK OcBiTM YKpainu, akagmemik HAH Buimoi ocsitm YkpaiHu,
IOKTOp eKOHOMIUHMX HayK, HIOlleHT, mnpodecop Kadempm diHaHciB, 00Ky Ta
onopatkyBaHHsa iMeHi C. IOpis Map’su Tpimak) 10 ciums 2025 poky BimOystoch
ypouncte BigKpuTTA LleHTpy BeTepaHCHKOTO PO3BUTKY, A€ OOHMM i3 HaIIpsIMKiB
peabistiTarlil BivICbKOBOC/Ty>KOOBIIiB y4acHMKIB OOVIOBMX iVl 3aII04aTKOBAaHO IIPOIrpaMy
inmoreparii. Pektop Map’'sa Tpinak 3asHaums: «Harm 3aximaz € mpuKiIazioM TOro, SK
ocBiTa MOXe 00’e€mHYyBaTH JIfofen i OyTu pylrieM MO3UTMBHMX 3MiH. Mu 3 ropmicTio
BinKpmBaeMo nBepi lleHTpy BeTepaHCBPKOrO PO3BUTKY IS HaIIMX IepoiB i TOTOBi
IIpallfoBaTy IS IXHBOTO OJ1ara.

Ockibku 'y HapuasibHO-peabitiTanivtHoMy 3axiian BuIoi ocBiTu «Kawm'siHellb-
IToguIecbKMM HepKaBHUM IHCTUTYT» HaBYalOThCSA 3[000yBaui 3 iHBaJliHICTIO, TO
iroTepaneBTUYHI 3aHATTS IS 1X peaOuIiTallil yCIIIITHO IIPOBOOSATHCS y>XKe He HepIIuit
pix [1]. OTxe, nepen mpalliBHMKaMM 3aKjIaJy Ha Cy4acCHOMY eTalli CTOITh 3aBJaHHS
po3poOuTit i BTUIMTM B XXUTTA TakKy IIporpaMy KOMIUIEKCHOI peabimirTariii, 1o
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IO3BOJIUTH CTabLTi3yBaTM CTaH IICMXIKM BiICBKOBMX, SIKi ITepeOyBalOTh Ha pOTallii, SIKi
HPUIIIDIN 3 1071 000 i 3HAXOASATHCS Y CTPeCOBOMY CTaHi.

IIpoekT, saxuii peamisyerbcd LleHTpom BerepaHchkoro possutky Hasuasbro-
peabimiTaminiHoro 3axiamy Buiol ocBiTm «Kam'siHenp-Ilogimbcpkmin - mepkaBHUI
IHCTUTYT», Ay>Ke BaskIMBUIA 171 HAIIIVIX BIICbKOBOCIY>KOO0BI1iB. MeTo0 TaKoro mpoeKxTy
Mae OyTu 0300pOBJIEHHSI TijIa, PO3YMy Ta JIyXy BiMICbKOBOCIY>KOOBIIiB 3a JI0IIOMOIOIO
TepaneBTN4YHOI poboTtn. Hactinku ydacTi B 00m1oBuX [isix, 30KpeMa 11 IlepeOyBaHHS B
IIOJIOHI, TOTPeOyIOTh CeprO3HOI pOOOTN 3 BiJHOBJIEHHS IICMXiYHOTO 3[I0POB’Sl HaIIMX
BOTHIB.

Criip 3a3HaYMTY, IO 1 3a0e311eueHHs BUKOHAHHS HeoOXimHMX peabitiTartivtHmx
3aXOiB 3 BiVICBKOBOCITY>KOOBIISIMM y4acHMKaMM OOMOBMX iVl Y BiOZiI IICHMXOJIOTiYHOL
miaTpuMky LleHTpy BeTepaHCBHKOrO PO3BUTKY 3ajlyueHi IICMXOJIOrHM, peabiytiTororw,
MeOu4YHi IIpaliBHMKV, COLHaJbHI MpalliBHUKK, BOJIOHTEPW, IICMXOTepareBTMU.
Croemiasictu BBaXaloOTh, 1o KOMILJIEKCHW TTiXin hate] peaOiiTaril
BiVICBKOBOCITYKOOBIIiB IIpuHece OUIblI edeKTMBHMI pe3ysbTaT. IlpakTnuni 3axomm
KOMIUIEKCHOI peabistiTallil BilIcbKOBOCIyKOOBIIiB yuyacHMKiB OovioBux gint LlenTpy
BETEPAHCBKOTO PO3BUTKY HapuaspHO-peabiriTaminiHoro 3axiamy BUINOI  OCBITH
«KaM'grenp-ITogitecbkiyt  gep>kaBHUM — IHCTUTYT» — Hepen0adaloTb  IO€IHAHHS
pi3HOMaHITHMX iHHOBALIVHMX MeTOMiB, eQEeKTMBHICTh SKMX Oyae BU3HAYATHCH
CBO€YACHICTIO, IOC/IJOBHICTIO, HACTYIIHICTIO peabuUTiTAaIliIHMX 3aX0/1iB i MaKCHMMaIbHO
iHOMBiAya/Ti30BaHUM IIIIXOIOM A0 KOXXHOTO BiVICBKOBOCIYXKOOBIIF i3 ypaxyBaHHSIM
10T0 TICXOEeMOLITTHOrO 11 Pi3MUHOro CTaHy, OCOOMCTICHMX I1ijIeVl Ta YIIOL00aHb.
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2.3. Methodological Aspects of the Use of Artificial Intelligence in
Vocational Education

Introduction

Despite the difficult political and economic circumstances caused by Russian
armed aggression and the COVID-19 pandemic, Ukraine continues to actively
implement electronic government services. In 2021, the Cabinet of Ministers of Ukraine
approved a strategic document that defines the directions of development of artificial
intelligence (Al) in the country until 2030. This document provides for the active use of
Al technologies in education, economy, public administration and other areas to
increase Ukraine’s competitiveness in the global market. The following year, the
Ministry of Education and Science presented an ambitious program «Education 4.0»
designed to modernize the education system in accordance with modern challenges and
taking into account the recovery plan of Ukraine. This program is part of the national
strategy for the development of artificial intelligence (National strategy for the..., 2021).

Ukraine is demonstrating significant progress in artificial intelligence research.
Scientists from institutions such as the Institute of Cybernetics named after Glushkova,
the Institute of Artificial Intelligence Problems, and Taras Shevchenko National
University of Kyiv are actively working on the development of new algorithms, models,
and applications of Al Their research covers a wide range of areas and has already
yielded a number of important results that have significant potential for the
development of Ukrainian science and economy (Baranovsky, Bomba, Lyashko, 2022;
Awasthi, Soni, 2023). According to V. Bykov, D. Mykulovsky, O. Muravchyk, S. Svitsky,
and M. Shyshkin (2020), education 4.0 is a new paradigm of education that is designed
to prepare people for life and work in the era of digital technologies. It is based on the
principles of flexibility, individualization, collaboration, and extended learning. One of
the key components of education 4.0 is the use of artificial intelligence. Al systems can
analyze data about each vocational education student to create personalized curricula;
can automate numerous tasks that are typically performed by teachers, such as
assessment, lesson planning, and administration. Artificial intelligence programs have
the potential to make education more accessible to students around the world; can be
used to create simulations and virtual environments that allow students to practice their
skills in a safe and realistic environment, and can make learning more interesting and
engaging for students by using games, quizzes, and other interactive elements.

In his research, S. Chaka (2023) proves that the use of artificial intelligence in
vocational education can automate numerous educational processes, opening up new
paths for students and facilitating the work of teachers. In order to compensate for the
lack of time in the era of education 4.0, when the world's information base is updated
every day at a fairly rapid pace, teachers need to use artificial intelligence programs to
make learning more diverse and interesting. This can be done by creating creative tasks
of varying levels of complexity. Al is able to generate different task options. Thanks to
artificial intelligence, it becomes possible to experiment with different question formats
and teaching methods, taking into account the different capabilities and opinions of
students. However, it is important to note that many experts believe that the presence
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of a teacher in classes remains irreplaceable. Al can only complement and facilitate the
work of a teacher, but not completely replace him.

The world of work is changing rapidly due to technological progress, and
vocational education must keep pace with these changes. In numerous scientific works,
C. S. Gonzalez-Gonzélez, J. Mufnoz-Arteaga, C. A. Collazos (2021) argue that Al offers
many opportunities to improve vocational education and train future professionals in
this field who meet the needs of the modern labor market. The researchers identified
the main key arguments in favor of using Al in vocational education: personalization of
learning, improvement of practical skills, increasing accessibility of education,
preparation for working with artificial intelligence, improving the effectiveness of
teachers. It is proven that the use of artificial intelligence in vocational education also
has certain challenges, such as the potential bias of artificial intelligence systems, the
need to ensure cybersecurity and data privacy, as well as ethical considerations
regarding the use of artificial intelligence in education. However, the benefits of using
artificial intelligence in vocational education far outweigh the risks. Al has the potential
to revolutionize vocational education, making it more personalized, accessible,
effective, and relevant to the needs of the modern labor market. It is important to note
that Al should not replace teachers, but complement their work. Teachers play an
important role in ensuring that students receive high-quality vocational education
based on the use of digital educational resources.

The purpose of the study was to comprehensively study, evaluate, and improve
the process of applying artificial intelligence systems in the professional training of
future vocational education specialists.

Taking into account the above statements, the objectives of the study are as
follows:

1. To investigate the methodological foundations of the application of artificial
intelligence systems in vocational education in higher education institutions of Ukraine.

2. Identify readiness components and develop a model for the successful
implementation of the process of effective implementation of artificial intelligence
programs in vocational education.

3. Identify methodological tools aimed at improving the process of using artificial
intelligence in vocational education.

Materials and methods

As part of the experimental study, the methodology for using artificial intelligence
in vocational education was implemented. The methodology included the development
of a model for training future specialists in the field of vocational education and the
selection of readiness components for the implementation of the outlined model,
namely: motivational, content-technological and criterion-evaluation. Also, as part of
the study, a selection of methods was carried out to check the formation of readiness
components at the ascertaining and formative stages of the experiment.

The study was conducted during the 2023-2024 academic years and was carried
out at Khmelnytskyi National University (Khmelnytskyi National University, 2024).
The sample consisted of 42 respondents studying at the Humanitarian and Pedagogical
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Faculty at the Department of Technological and Vocational Education and Decorative
Arts in the Educational and Professional Program «Professional Education. Technology
of light industry products (Sewing products)» and «015 - Vocational education.
Transport (Maintenance and repair of cars)». The control group included 20 higher
education applicants, and the experimental group included 22 participants.

It is recommended to implement the motivational component of readiness by
implementing project activities (involving students in creating their own projects that
allow them to apply the knowledge gained in practice); involving respondents in group
work (creating conditions for cooperation and mutual assistance between students);
contests and competitions (organizing educational competitions and contests to
increase motivation); mentoring (collaboration with more experienced students or
teachers). To implement the content-technological component of readiness, the
discipline «Fundamentals of Artificial Intelligence» was introduced into the educational
process of training applicants for vocational education in the context of studying the
educational and vocational programs «Vocational education. Technology of light
industry products (Sewing products)» and «015 - Vocational education. Transport (Car
Maintenance and Repair)».

The purpose of the academic discipline «<Fundamentals of Artificial Intelligence» is
to form in students systemic knowledge about the principles of design and
development of intelligent systems that are capable of learning, reasoning and decision-
making in conditions of incomplete information. As part of the course, students are
introduced to classical methods of artificial intelligence, modern approaches to
knowledge representation and machine learning, as well as current problems and
prospects for the development of the industry.

The implementation of the criterion-based evaluation component was carried out
by developing an evaluation scale that took into account the theoretical knowledge and
practical skills of students in using artificial intelligence systems; conducting regular
reports, where the effectiveness of task performance was assessed. The implementation
of the criterion-based evaluation component was carried out by developing an
evaluation scale that took into account the theoretical knowledge and practical skills of
students in using artificial intelligence systems; conducting regular reports that
assessed the effectiveness of task performance.

To assess the theoretical knowledge and practical skills of students in using
artificial intelligence systems according to the criterion-based evaluation component, a
four-point evaluation scale was developed that took into account the following criteria:
depth of theoretical knowledge, ability to apply knowledge in practice, creativity,
ability to self-study and adherence to ethical norms. Regular, monthly reports were
made in the form of presentations, during which students presented the results of their
work. The evaluation was carried out using rubrics that took into account the
correspondence of the work to the tasks set, the quality of design, originality of the
approach and compliance with deadlines.

At the ascertaining stage of the experiment, an anonymous survey was conducted
among respondents in the control and experimental groups. The questionnaire
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contained 8 questions related to the methodology of using artificial intelligence in
education. The questionnaire included the following questions: Are you familiar with
artificial intelligence programs SlideBot, Quizlet, DALL-E, Bard, ChatGPT. Do you use
the ChatGPT program to complete assignments in academic disciplines. Does the use of
Al programs affect the use of plagiarism in works. Indicate the role of using artificial
intelligence systems in professional education. Is there a need for universities to
develop rules for using artificial intelligence in the educational process.

After the introduction of the model of implementing artificial intelligence in
professional education, repeated testing of respondents from the control and
experimental groups who studied using the experimental method was conducted.

Results

Substantiation of methodological aspects of the use of artificial intelligence in
vocational education

The term «artificial intelligence» in the framework of the study refers to a
powerful field of computer science with great potential, which seeks to create intelligent
agents that can reason, learn and act autonomously. Artificial intelligence systems are
able to process large amounts of data, detect patterns in them, make predictions and
make decisions, similar to how people do it (Velykanova, Korchak, Klepikova, Kibets-
Pashutina, Shyrokova-Murarash, 2022).

The rapid development of artificial intelligence demonstrates its enormous
potential. Al is increasingly used to analyze data, automate routine tasks and develop
innovative solutions, demonstrating significant potential. Its advantages, such as the
ability to replace humans in routine tasks, increase productivity and make effective
decisions, are becoming increasingly obvious. Artificial intelligence algorithms are
capable of processing data sets inaccessible to human perception (Pisica, Edu, Zaharia,
Zaharia, 2023; Kovachev, Sychikova, 2023).

Modern vocational education in Ukraine is increasingly faced with the problem of
ensuring a continuous educational process in conditions of unstable power supply. The
use of artificial intelligence and cloud technologies can be an effective solution. They
allow you to diversify learning by creating interactive materials and personalize the
educational process, improve access to knowledge by providing students with the
opportunity to independently study complex topics using Al tools, and increase the
efficiency of learning by automating routine tasks (Marienko, Shyshkina, Konoval, 2022;
Jackson, 2022).

AI undoubtedly affects the pace, forms and results of scientific progress in the
field of vocational education. With the help of artificial intelligence programs, it is
possible to automate routine tasks, such as collecting, cleaning and analyzing data,
freeing up time for creative and analytical work; to identify hidden patterns and
connections in data that people might miss; to minimize human error and bias, making
research more reliable; to integrate data from different sources, which stimulates
cooperation between scientists from different fields.

However, the introduction of artificial intelligence into vocational education is
associated with a number of challenges, namely: the risk of a digital divide and the
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need to adapt to new working conditions. For the successful implementation of artificial
intelligence in vocational education, it is necessary to ensure access to retraining
programs for teachers, develop research in the field of artificial intelligence by
stimulating scientific developments in Ukraine, and create a favorable environment for
innovation by involving business in cooperation with education.

However, in addition to the advantages, the use of artificial intelligence programs
also has disadvantages that cannot be ignored. In particular, there is a risk of
establishing total control over people and collecting a huge amount of personal data,
which can lead to the restriction of personal freedom (Nguyen, Ngo, Hong, Dang,
Nguyen, 2023). Artificial intelligence algorithms can be complex and opaque, which
makes it difficult to understand how they make decisions. This can lead to distrust of
research results and ethical issues related to bias and discrimination. Using artificial
intelligence, it is possible to automate many tasks that were previously performed by
specialists. This can lead to job losses and the degradation of scientific skills. Al can be
used to personalize learning, adapt educational programs to the needs of higher
education students, and automate assessment. However, this can lead to the
standardization of education and a decrease in the role of teachers (Moroianu, Iacob,
Constantin, 2023).

However, given the rapid development of technologies, there is reason to believe
that in the future the active implementation of Al will be able to overcome the existing
shortcomings. Thanks to a smart combination of artificial intelligence, the human factor,
state control and a qualitatively developed methodological system for the use of
artificial intelligence in vocational education, it will be possible to create an effective
and safe system of vocational training in higher education institutions in Ukraine based
on digitalization. It is important that the use of artificial intelligence in vocational
education is carried out ethically and responsibly, taking into account all possible risks
and benefits. It is necessary to develop clear ethical principles and standards that will
regulate its use in scientific research and educational activities. The use of artificial
intelligence in the educational process causes ambiguous assessments from the point of
view of academic integrity. On the one hand, there is a risk of plagiarism and other
violations, because artificial intelligence programs can be used to generate texts,
translate languages, and perform tasks without a deep understanding of the material.
On the other hand, Al can be a tool for better understanding and assessing students’
knowledge, as well as for personalizing learning.

It is important to note that the ethical and responsible use of Al programs is a key
factor in maintaining academic integrity. Educators need to clearly outline the rules and
expectations for the use of Al in the educational process, as well as teach students the
ethical principles of working with this technology (Ungerer, Slade, 2022; Popenici; Kerr,
2017). Al systems and professional education are becoming increasingly inseparable.
Professional education students are already actively using Al systems to search for
information, complete homework assignments, and prepare for exams. It is important
for educators to understand and use Al to improve the educational process, making it
more dynamic, interactive, and personalized. Al can help educators: automate routine
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tasks such as checking work and assessing knowledge, create individual learning plans
for each vocational education student and provide them with access to additional
learning resources and tools, evaluate the effectiveness of learning and make necessary
adjustments. Neural networks are complex machine learning algorithms that can
simulate the work of the human brain. They are able to learn from data and make
predictions, which makes them a valuable tool for vocational education.

In vocational education, neural networks can be used for: recognizing speech and
visual images, personalizing learning and adapting it to the needs of each vocational
education seeker, automatically assessing knowledge and providing feedback, creating
interactive learning environments (Ouyang, Zheng, Jiao, 2022). In Ukraine, artificial
intelligence systems in vocational education and academic integrity are new concepts
that have been actively developing over the past decades (Glazunova, Shyshkina, 2018).

Ukrainian society is still getting used to these new directions, so it is important to
have a constructive dialogue about their ethical and legal aspects. Al has significant
potential to transform education, making it more dynamic, interactive, and
personalized. It is important to use artificial intelligence ethically and responsibly.
Modern artificial intelligence technologies offer a wide range of tools that can
significantly facilitate the work of teachers and make vocational education more
effective. The following artificial intelligence programs have been proposed for use in
the field of vocational education.

SlideBot - automatic creation of presentations based on entered text. This tool
saves time on preparation, allowing the teacher to focus on teaching methods. SlideBot
also offers an optimal slide structure for better assimilation of the material by vocational
education students.

Quizlet - creation of cards with questions and answers, automatic generation of
tests, interactive games, automatic checking of answers, analysis of results,
recommendations for further learning. Quizlet helps the teacher better understand the
needs of vocational education students and offers an individual approach to learning.

DALL-E - creation of images and videos based on text descriptions. DALL-E
allows you to visualize historical events, generate videos with audio description, make
learning more exciting and promote deeper immersion of students in the material
(Pankratova, Sholokhov, 2019; Sabzalieva, Valentini, 2023).

The introduction of artificial intelligence into the educational process of vocational
education can significantly increase its efficiency and quality by reducing preparation
time, automating routine tasks, saving resources, using an individual approach to
learning, adapting to the needs of each vocational education student, differentiating
tasks, increasing motivation and interest in the subject, deeper immersion in the
material, using interactive and exciting learning formats, collecting data on learning
outcomes, identifying topics that require additional study, and monitoring the progress
of vocational education students (Holzinger, Keiblinger, Holub, Zatloukal, Miiller,
2023).

For the effective introduction of artificial intelligence into vocational education, it
is necessary to clearly define the priority areas of its application. Analysis of successful
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cases will help to formulate recommendations for the development and implementation
of new Al solutions that will be most relevant for Ukrainian vocational education
institutions. Al has significant potential to revolutionize scientific research and the
educational process. However, it is important to be aware of the ethical dilemmas
associated with its use and take measures to resolve them. Only with an ethical and
responsible approach can artificial intelligence become a truly valuable tool for the
development of vocational education.

Features of improving methodological aspects of the use of artificial
intelligence in vocational education

The methodology for introducing artificial intelligence into the field of vocational
education opens up new opportunities for improving the quality of education,
personalizing the educational process and training specialists who meet the challenges
of the modern labor market. However, for the effective use of artificial intelligence in
this area, a clear methodology is needed that takes into account the specifics of
vocational education and the needs of its participants.

In the process of conducting an experimental study, the methodology for using
artificial intelligence in vocational education was implemented. The outlined
methodology consists of the following components.

1. Analysis of needs and opportunities. Assessment of current processes (detailed
analysis of existing curricula, assessment methods, infrastructure and resources).
Identification of problem areas (identification of areas where Al can bring the greatest
benefit, for example, personalization of learning, automation of routine tasks, analysis
of large volumes of data). Assessment of technical readiness (analysis of the availability
of the necessary equipment, software and infrastructure to support Al systems).

2. Development of an implementation strategy. Definition of goals (clear
formulation of the expected results from the implementation of Al, for example,
improving the quality of learning, increasing student motivation, optimizing the work
of teachers). Selection of Al tools (research and selection of appropriate Al tools that
meet the needs of the educational institution). Creation of a roadmap (development of a
detailed implementation plan, including stages, deadlines, responsible persons and
necessary resources).

3. Training of pedagogical personnel. Teacher training (conducting trainings and
seminars to familiarize teachers with the capabilities of Al and providing them with
skills to work with new technologies. Changing the role of the teacher (rethinking the
role of the teacher in the context of using Al, focusing on the development of creative
and communicative skills). Creating a community of practitioners (forming a
community of teachers to exchange experience and support each other).

4. Building infrastructure. Technical support: Ensuring the availability of the
necessary equipment (computers, network, software) for the operation of Al systems.
Data protection (implementing measures to ensure the security and confidentiality of
student data). Systems integration (integrating Al systems with existing information
systems of an educational institution).
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5. Phased implementation and evaluation. Phased implementation (starting with
small projects and gradually expanding the scope of Al applications). Collecting
feedback (obtaining feedback from students, teachers, and administration on the
effectiveness of the implemented Al tools). Monitoring and evaluation (regular
monitoring of the results of the implementation and making the necessary
adjustments).

6. Continuous development. Updating technologies (monitoring the latest
achievements in the field of Al and timely updating of the tools used). User support
(providing users with constant support and assistance in solving problems). Improving
curricula (constantly updating curricula taking into account new Al capabilities).

Key aspects of successful implementation of the methodology in vocational
education are taking into account the specifics of each educational institution and the
needs of its students. Involving all stakeholders in the implementation process
(teachers, students, administration, parents). Phased implementation of Al to avoid
overloading the system. Regular evaluation of the results of the implementation and
making the necessary adjustments. Providing constant support to users and teachers.

Taking into account the outlined components of the model, a survey was
conducted at the ascertaining stage of the experiment, the results of which determined
that 82% of respondents are familiar with artificial intelligence programs SlideBot,
Quizlet, DALL-E, Bard, ChatGPT, 43% of respondents used ChatGPT to complete
assignments in academic disciplines, 78% of respondents understand that the use of
artificial intelligence systems can lead to plagiarism, 14% of respondents admitted that
they used artificial intelligence systems to complete assignments, passing off the result
as their own, 52% of respondents believe that the use of artificial intelligence systems in
professional training can be useful if it is used ethically, 87% of respondents believe that
universities need to clearly define the rules for using artificial intelligence in the
educational process. Thus, the conclusions were drawn that vocational education
students, in general, have a positive attitude towards the use of artificial intelligence
programs in education and use them.

To determine the levels of readiness of higher education students to use artificial
intelligence in professional education at the stage of the ascertaining experiment, a
model was built based on which three components were distinguished: motivational-
target, content-technological, and effective. The motivational-target component
provides a methodological basis for the use of artificial intelligence in professional
education. The purpose of creating the model was the need to improve the
methodological component of the use of artificial intelligence in professional education;
motivation of vocational education students to use artificial intelligence in their
professional activities. The following approaches were taken as a basis: systemic,
personality-oriented, activity-based, conceptual, and multi-subject. The following
principles were used in the work: clarity (use of visual materials, such as pictures,
diagrams, tables, for better understanding and assimilation of information); nature-
conformity; activity (stimulating the active participation of vocational education
students in the educational process, using interactive teaching methods and artificial
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intelligence); systematicity and consistency (ensuring a logical connection between
topics and classes, gradual complication of educational material); perspective and
continuity (taking into account the prospects for the development of students'
knowledge and skills, ensuring a connection between the previous and subsequent
educational material); humanization (creating an atmosphere of trust and cooperation,
respect for the student's personality, his thoughts and feelings).

In the context of the formation of the cognitive-activity component of readiness,
knowledge of the methodology and the ability to apply artificial intelligence systems in
vocational education are included. For this purpose, a methodology for using artificial
intelligence in vocational education was developed. Software based on artificial
intelligence was selected and a methodology for their use was presented. The results of
training were regularly evaluated in order to make the necessary adjustments.

The performance-evaluation component in the context of the digital
transformation of education plays a key role, as it allows assessing the effectiveness of
using artificial intelligence systems in the educational process. The outlined component
helps to adapt the educational process to the requirements of modernity and ensure
high-quality preparation of vocational education students for life in a digital society.

The results of the formation of readiness components at the ascertaining stage of
the experiment are presented in Figure 1.
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Figure 1. Results of the assessment of the development of professional
competencies using the updated methodology for using artificial intelligence in
vocational education in the control and experimental groups at the stage of the

ascertaining experiment

Considering the obtained research results, there is a need to develop clear rules for
using artificial intelligence in vocational education, including the definition of
permissible and unacceptable practices; conduct training of students on the ethical use
of artificial intelligence systems and academic integrity; offer students alternative
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methods and tools for performing tasks that do not require the use of artificial
intelligence; develop a model of the updated methodology for using artificial
intelligence in vocational education, conduct further research on the impact of artificial
intelligence on the educational process of vocational education and academic integrity.

The results of the study at the ascertaining stage of the experiment showed that
respondents from both the control and experimental groups have a low and medium
level of motivation to use artificial intelligence systems in their professional activities.
This indicates their unwillingness to develop in a professional direction. The
insufficient level of formation of the cognitive-activity component also emphasizes the
need to update the methodological system for using artificial intelligence in vocational
education. The conceptual-target component of readiness needs improvement. This is
due to the fact that it is important to be able to evaluate one's achievements and
knowledge in this area. Thus, there was a need to conduct a formative stage of the
experiment. Its goal was: to introduce a methodological system for using artificial
intelligence in vocational education into the educational process. This methodology is
an author's model of professional training of future teachers of vocational education
with technologies for forming its components. In the control group, classes were
conducted according to the traditional methodology, and in the experimental group -
according to the proposed methodology, using digital educational resources based on
artificial intelligence.

The proposed model includes the following stages. Analysis and definition of
needs (conducting a comprehensive study of the needs and expectations of vocational
education stakeholders (teachers, students, employers, government agencies, etc.),
identification of key competencies and skills that should be formed in students as part
of vocational training, analysis of available resources and infrastructure for the
implementation of artificial intelligence in vocational education). Development of
methodological principles (definition of methodological principles for the use of
artificial intelligence in vocational education, taking into account ethical norms,
principles of accessibility and inclusivity, development of methodological
recommendations for the selection and integration of artificial intelligence tools in
vocational education; creation of curricula and courses for training teachers to use
artificial intelligence in vocational education). Implementation and piloting
(development and implementation of pilot projects on the use of artificial intelligence in
vocational education in different fields and at different levels of training, assessment of
the effectiveness of the use of artificial intelligence tools and their impact on student
learning outcomes, adjustment of methodological principles and recommendations
based on the results of the pilot implementation). Scaling and dissemination
(development of a strategy for scaling the use of artificial intelligence in vocational
education at the national and regional levels, creation of platforms and resources to
support teachers and students in the use of artificial intelligence, ensuring cooperation
with government agencies, employers and other stakeholders to promote the use of
artificial intelligence in vocational education). Monitoring and evaluation (ensuring
continuous monitoring and evaluation of the effectiveness of the use of artificial
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intelligence in vocational education, collecting and analyzing data on the impact of
artificial intelligence on learning outcomes, student motivation, teacher and employer
satisfaction, making changes to the methodology and practice of using artificial
intelligence based on the results of monitoring and evaluation).

The implementation of this model of improving the methodological aspects of the
use of artificial intelligence in vocational education expects: improving the quality and
efficiency of vocational training, personalizing the educational process and adapting to
the individual needs of students, developing new competencies and skills in students
that meet the challenges of the modern labor market, increasing the motivation and
involvement of students in learning, improving cooperation between teachers, students,
employers and government agencies.

The use of Al has significant potential for transforming vocational education and
training specialists who meet the needs of the modern economy. The proposed model of
improving the methodological aspects of the use of artificial intelligence can serve as a
guideline for the development and implementation of effective strategies for using
artificial intelligence in this area.

Al is flowing into education, transforming it into an individual and adaptive
process. E-learning platforms such as Enlearn use machine learning to create
personalized curricula that meet the unique needs of each student. This approach not
only accelerates the acquisition of knowledge, but also makes learning more interesting
and effective (Khan; Lulwani, 2023).

Learning management systems (LMS) play a key role in this transformation. They
not only centralize learning processes, but also facilitate collaboration between teachers
and students. Thanks to LMS, organizations can create flexible and dynamic learning
environments that meet modern requirements. Al transforms e-learning from passive
content consumption to an active process of interaction. For Generation Z, which strives
for self-development and continuous learning, Al opens up new opportunities to
achieve their goals.

Systems like ALEKS adapt learning to the needs of each vocational education
seeker, analyzing his knowledge and offering personalized tasks. The uniqueness of
ALEKS lies in the fact that it does not just provide learning materials, but creates an
individual learning path for each vocational education seeker. The system first assesses
the student's level of knowledge and then builds a personalized plan that helps him
focus on important topics and consolidate new material. Al is used in education for
various purposes: from creating individualized lesson plans (as in ALEKS and Squirrel
Al) to automating routine tasks such as checking homework (Holmes, Porayska-
Pomsta, Holstein, Sutherland, Baker, Shum, Santos, Rodrigo, Cukurova, Bittencourt,
Koedinger, 2022).

Thus, after conducting the ascertaining stage of the experiment, information was
obtained about the initial state of the use of artificial intelligence systems in the process
of training vocational education applicants, artificial intelligence programs were
studied and the methodology for their use was outlined, and an experimental updated
methodological system for the use of artificial intelligence in vocational education was
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developed and implemented. The updated methodology was verified by determining
the readiness of vocational education applicants to use the outlined components of
artificial intelligence systems. The results of the distribution of respondents by levels at
the stage of the formative experiment are presented in Figure 2.
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Figure 2. Results of assessing the development of professional competencies using
the updated methodology for using artificial intelligence in vocational education in the
control and experimental groups at the stage of the formative experiment

Based on the obtained research results, it was found that the updated
methodology for using artificial intelligence in vocational education makes sense, since
in the experimental group at the formative stage of the experiment the indicators
increased to an average and high level compared to the data obtained at the
ascertaining stage of the experiment.

It was determined that students in the experimental group showed greater
motivation to use artificial intelligence in their educational activities. Factor analysis
allowed us to identify three main factors that influence students' readiness to use Al:
motivation, digital competence, attitude towards technology. The results of the
regression analysis showed that the level of digital competence is the strongest
predictor of students' readiness to use artificial intelligence.

Analysis of the survey results showed that students in the experimental group
who participated in educational activities using SlideBot, Quizlet, DALL-E, Bard,
ChatGPT demonstrate a significantly higher level of knowledge about the principles of
artificial intelligence and the possibilities of its application in the educational process
compared to students in the control group.

The use of artificial intelligence in scientific research opens up new opportunities
for improving the efficiency and quality of work. However, to ensure academic
integrity, clear rules must be followed. Plagiarism, data falsification, and the use of Al
for the mass production of low-quality publications are unacceptable. Each researcher
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must independently analyze the results obtained using Al, and ensure correct citation
of all sources used, including data and Al algorithms. In addition, it is important to
consider the potential risks associated with algorithm bias and data privacy protection.
Thus, artificial intelligence is closely related to open science through work with big
data. It organizes information, analyzes it, and facilitates further research. In education,
artificial intelligence can be a teacher’s assistant, creating personalized learning.
However, there are risks: reducing the role of the teacher, reducing the creativity of
vocational education students, and deepening the digital divide.

Al opens up new horizons in education and scientific research. In the training of
future professionals in the field of vocational education, artificial intelligence systems
can personalize learning, providing an individual approach to each student. In science,
artificial intelligence automates routine tasks, analyzes large data sets, and helps
generate new hypotheses. However, it is important to understand that artificial
intelligence does not replace human intelligence, but is its powerful tool. For the
effective use of artificial intelligence, it is necessary to develop ethical standards and
take into account potential risks, such as reducing the role of the teacher in education
and possible biases in artificial intelligence algorithms.

Al has the potential to revolutionize education by making it more personalized,
effective, and accessible. However, it is important to understand that AI does not
replace the teacher, but is a powerful tool for him. The key to successfully using Al in
education lies in the intelligent combination of technology and the human factor.

Discussion

Ukraine aspires to become a leader in the field of artificial intelligence. To achieve
this goal, a large-scale strategy has been developed for 8 (2023-2030) years. It provides
for the phased implementation of measures under the control of the government. The
legal basis of the strategy is provided by the country's Basic Law and a number of
specialized laws. This document will serve as a roadmap for the development of Al in
Ukraine, as it will be used to develop state programs and adopt new laws (Cabinet of
Ministers of Ukraine, 2024).

The above document justifies the need for urgent transformation of educational
programs in Ukraine in order to train highly qualified specialists in the field of artificial
intelligence. According to the presented strategy, it is planned to introduce elements of
artificial intelligence into the school curriculum and educational programs of higher
education institutions in order to form basic knowledge and interest in this field among
young people. The creation of specialized bachelor's, master's and doctoral programs
focused on training researchers and engineers in the field of artificial intelligence is a
modern requirement. There is a need to develop online courses, mobile applications
and other interactive tools for distance learning and advanced training, to intensify the
interaction of universities with IT companies to develop joint curricula, conduct
internships and create research laboratories. Inviting leading world experts in the field
of Al to conduct lectures, seminars and joint scientific research. Ensuring stable
tinancing of scientific projects in the field of Al from the budget and through private

investments (Crompton; Burke, 2023).
93



European Vector of Modern Education,
Science and Production - 2025

The expected results include increasing Ukraine's competitiveness in the global
technology market, creating new jobs in high-tech industries, accelerating the
development of the innovative economy, and strengthening the country's scientific
potential. Key advantages of the proposed strategy: coverage of all levels of education
from school to postgraduate studies, emphasis on obtaining practical skills and
implementing innovations, combining the efforts of specialists from different fields of
knowledge, including Ukraine in the international scientific and educational space.
Implementation of the proposed strategy will allow Ukraine not only to catch up with
world leaders in the field of artificial intelligence, but also to become one of the centers
of global innovation (Uzwyshyn, 2023).

Investigating the issue of using artificial intelligence in education, I. Garcia-
Martinez, J. M. Fernandez-Batanero, J. Fernandez-Cerero, S. P. Le6n (2023) revealed the
key characteristics of artificial intelligence. In particular, the researchers' opinion on the
need to introduce artificial intelligence into the educational process of training
vocational education applicants as a requirement of the digital society is continued. The
use of the outlined approach is considered appropriate because artificial intelligence
systems use complex algorithms to analyze and interpret data from various sources,
such as texts, images, audio, and sensory data. They are able to learn from their own
experience and improve their work over time. This can be done through machine
learning, which involves automatically detecting patterns in data without explicit
programming. Artificial intelligence systems can make autonomous decisions based on
the data they analyze and the knowledge they have accumulated. They can perform
various tasks, such as image recognition, machine translation, text generation, planning,
and navigation.

S. Z. Salas-Pilco, Y. Yang (2022) actively studied the methodology for
implementing artificial intelligence in the training of future specialists. Researchers
have identified the following types of artificial intelligence: narrow (focused on
performing one specific task or set of tasks, for example, face recognition or playing
chess); general (possesses general cognitive abilities); superintelligence (surpasses
human intelligence in all aspects). The use of the outlined approach is considered
appropriate, since the types outlined by the researchers were used in the process of
developing a methodological system of artificial intelligence. It is proven that the
implementation of the developed methodology is quite relevant, since in the near future
the emergence of «digital universities» based on virtual reality and artificial intelligence
is predicted. This indicates the active implementation of digital technologies in the
transformation of the educational process. However, given the problems with material
and technical support, the primary task is to transform the education system precisely
to overcome these problems. For this purpose, a variety of educational resources and
digital platforms are being created to support educational content, as well as to create it.

The study by O. Yara, A. Brazheyev, L. Golovko, V. Bashkatova (2021) is based on
the concept of adaptive learning, which involves the constant modification of the
educational process in accordance with the individual achievements of higher
education students. Analyzing the results obtained during the study, it is clear that the
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next stage of development of the application of machine learning algorithms allows Al
systems to analyze large volumes, identify patterns and predict the further
development of each higher education student. The authors of the study demonstrate
that artificial intelligence in vocational education can not only automate routine tasks of
a teacher, but also contribute to a deeper understanding of the educational process.

For example, H.-C. Chu, G.-H. Hwang, Y.-F. Tu, K.-H. Yang (2022) in his
numerous studies indicated that the readiness of higher education students to
effectively use artificial intelligence is a complex phenomenon that includes not only
technical skills, but also understanding, attitude and willingness to adapt to the changes
that the development of artificial intelligence brings. The researchers continued their
opinion and the main components of readiness are divided into the following groups.
Technical skills include understanding the basic principles of artificial neural networks,
machine learning, deep learning and other key concepts, the ability to work with
programming languages used to develop Al models (Python, R, Java, etc.), the ability to
work with various tools and platforms for creating, training and deploying Al models
(TensorFlow, PyTorch, Google Colab), the ability to collect, clean, process and analyze
data for training AI models. Digital literacy includes knowledge of modern digital
technologies and their application in various fields of activity, confident use of a
computer, the Internet and various software products, the ability to critically evaluate
information obtained from different sources and detect fakes. Soft skills consist of the
ability to generate new ideas and non-standard solutions, the ability to analyze
information, identify errors and make informed decisions, effectively communicate
with people, work in a team and present the results of one's work, understanding the
ethical aspects of using artificial intelligence and responsibility for the consequences of
one's actions. Understanding the potential and limitations of artificial intelligence:
knowledge of the potential negative consequences of using Al (for example, job loss,
algorithm bias), the ability to assess the quality of the work of an AI model and identify
its shortcomings. Willingness to cooperate with artificial intelligence lies in the
understanding that artificial intelligence is a tool that helps a person, not replaces him,
and the ability to adapt to new ways of working that arise due to the use of Al The
development of these components in higher education students is an important task for
universities and educational institutions.

This will allow preparing specialists in the field of vocational education who will
be able to effectively use artificial intelligence to solve complex problems and contribute
to the development of an innovative economy. K. Alhumaid, S. Nagbi, D. Elsori, M.
Mansoori (2023) believe that in modern conditions there are several models that try to
describe the future development of artificial intelligence. Some of them are: exponential
development: (assumes that the development of Al will occur exponentially, i.e. faster
and faster); S-curve (assumes that the development of Al will occur along an S-shaped
curve, i.e. first slowly, then quickly, and then slowly again); technological singularity
model (assumes that in the future Al will surpass human intelligence and lead to
radical changes in society). The use of the outlined approach is considered appropriate,
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as the outlined models are reflected in the presented study of methodological aspects of
the use of artificial intelligence in vocational education.

Thus, the application of artificial intelligence in vocational education has a number
of advantages. Artificial intelligence systems allow for the creation of personalized
curricula that meet the needs and learning style of each higher education student, can
automate many tasks, freeing up teachers' time for more creative work with higher
education students, artificial intelligence can make education more accessible to
students with different abilities. Al is becoming an increasingly powerful tool for
improving education. Due to its capabilities for personalization, automation and
accessibility, artificial intelligence has the potential to revolutionize this field.

Conclusions

Artificial intelligence is increasingly integrated into the educational process,
offering new opportunities for personalizing learning and automating routine tasks. At
the same time, the widespread use of Al raises concerns about its impact on the role of
the teacher, the development of creativity of vocational education students and the
deepening of the digital divide. The study proved that ensuring high-quality
implementation of professional training of vocational education applicants in higher
education institutions of Ukraine should be based on a high-quality methodology for
organizing work with artificial intelligence programs.

It was determined that artificial intelligence is becoming a driving force of global
changes. Its influence is felt in all spheres of life, from economy to culture. The content
of the concept of "artificial intelligence" is determined and its features and features are
revealed. This work presents a model and an updated methodology as a component of
the model for the successful implementation of the introduction of artificial intelligence
systems in the training of specialists in the field of vocational education. A model for
the successful implementation of the methodology for using artificial intelligence in the
process of professional training of future specialists has been developed, which includes
three interrelated components: motivational-targeted, content-activity, and criterion-
evaluation.

The conducted analysis of scientific literature allowed to systematize the idea of
the application of artificial intelligence systems in professional education and to
determine the main ways to solve this problem in the training of future specialists. An
innovative model was developed, which provided for the structuring of the educational
process according to three main components: motivational, content-technological and
criterion-evaluation. To empirically verify the effectiveness of the proposed model,
ascertaining and formative experiments were conducted, during which appropriate
diagnostic methods were used.

Promising areas of use of artificial intelligence in the educational process are
ethical aspects of using Al in education (development of ethical principles for using Al
in education, ensuring fairness and preventing discrimination); data protection
(development of effective methods for protecting students' personal data used by Al
systems); cooperation between humans and artificial intelligence (research of optimal
models of interaction between humans and Al in the educational process); development
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of detailed methodological manuals and instructions, creation of specialized courses
and trainings, development of university standards and codes of ethics, cooperation
with IT companies and scientific institutions, systematic assessment of effectiveness,
creation of a community of practitioners.
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CHAPTER 3. THE LATEST BASICS OF AGRICULTURAL DEVELOPMENT
3.1. Determination of Parameters for a Crimp-Roller Shredder

Problem Statement. One of the pressing challenges in Ukraine's agricultural
production is the maximization of efficiency in implementing advanced crop
production technologies at every stage of technological processes. Among these,
particular emphasis is placed on technologies such as minimum tillage, direct seeding,
harvesting with retention of crop residues and other plant debris on the field surface,
and similar practices. The decreasing application of organic fertilizers during crop
production is a concerning trend, observed in nearly every farming enterprise. This
issue is primarily associated with the decline of the livestock sector and farmers' efforts
to reduce operational costs in agricultural production. A direct consequence of this
phenomenon is the rapid depletion of humus content and a general decline in soil
fertility.

The experience of leading agricultural nations demonstrates that effective
utilization of crop residues remaining on the field surface after the harvest of the
preceding crop, coupled with their timely and efficient preparation, can significantly
improve the physical and mechanical condition of the soil. It also partially addresses the
issue of organic matter deficiency in the soil environment, reduces humus losses, and
mitigates the effects of wind and water erosion. Moreover, timely preparation and
shredding of crop residues on the field surface can serve as a foundational element of
soil conservation farming. Importantly, it does not require substantial financial
investment or the use of complex, energy-intensive machinery.

Given this context, the introduction of operations for preparing crop residues left
on the field surface after harvesting the preceding crop, along with the improvement of
machines and tools for handling plant residues, can enable the establishment of soil
conservation systems within farming operations.

Research Justification. The degradation of soil fertility due to declining levels of
organic matter has become a critical issue in modern agriculture. This situation is
exacerbated by the insufficient incorporation of plant residues into the soil and the lack
of effective field preparation technologies. Current agricultural practices in Ukraine
frequently overlook the importance of plant residue management, which could serve as
a cost-effective alternative to mitigate the challenges posed by the scarcity of organic
fertilizers.

The introduction of plant residue management technologies, including shredding
and even distribution of residues across the soil surface, offers a practical solution for
maintaining soil structure and fertility. These technologies contribute to improving the
soil's physical and mechanical properties, enhancing moisture retention, and promoting
organic matter decomposition. Additionally, the use of specialized shredding
equipment minimizes the need for multiple soil preparation operations, thus reducing
fuel consumption and operational costs while ensuring sustainable soil management
practices.

100



Collective Monograph Publishing House NES s.r.0.,
Nova Dubnica, Slovak Republic

Objectives of the Research. The primary objective of this research is to enhance
the operational efficiency of agricultural machinery designed for plant residue
management. This includes optimizing the performance parameters of shredders
equipped with active working elements to ensure uniform residue shredding and
distribution. By doing so, the research aims to:

1. Improve the integration of plant residues into the soil to mitigate humus loss
and enhance fertility.

2. Develop and validate technical solutions for improving the design and
functionality of shredding equipment.

3. Reduce the dependence on energy-intensive soil preparation methods,
contributing to overall energy efficiency in agricultural operations.

4. Address the challenges of wind and water erosion by promoting sustainable
residue management practices.

Expected Outcomes. The study anticipates several benefits from implementing
improved plant residue shredding technologies, including;:

- Enhanced soil conservation through better residue management.

- Increased cost-efficiency of field preparation operations due to reduced
machinery usage and lower fuel consumption.

- Improved ecological safety of agricultural practices by minimizing carbon
emissions and mitigating erosion risks.

- Long-term sustainability in crop production through the preservation and
enhancement of soil fertility.

This research underscores the critical importance of advancing plant residue
management systems as a cornerstone of sustainable agricultural practices in Ukraine.
By focusing on practical, scalable solutions, the study aims to provide farmers with
effective tools and techniques to overcome the challenges of modern agricultural
production.

Analysis of Key Studies and Publications. Despite the proven and well-
substantiated benefits of utilizing crop residues of preceding crops during the
cultivation of agricultural products, subsequent technological operations—such as
minimum tillage, direct seeding, and others—are often performed under extreme
conditions. This challenge arises due to the substantial volume of plant residues, which
hinders the implementation of technological processes, leading to clogging, reduced
stability of soil penetration, and impaired movement of implements such as tillage tools
and seed drills. Consequently, these operations are carried out with performance
indicators that fail to meet existing agrotechnical requirements.

For an extended period, disc implements—mainly heavy and medium disc
harrows and disc cultivators—have been utilized for shredding crop residues [1, 2].
However, spherical discs are recognized as some of the most erosion-prone tools.
Furthermore, their efficiency in shredding crop residues, particularly high-stalk crops
like sunflower and maize, remains suboptimal. For these reasons, such implements are
not recommended for use in residue management [3, 4].
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A clear alternative to disc implements is the use of crop residue shredders [5],
which, depending on their design and purpose, can efficiently shred stubble, weeds,
straw windrows, maize stalks, and sunflower stems into fragments of up to 20 cm in
length, with subsequent even distribution across the field surface.

Considering the technical capabilities of crop residue shredders, both domestically
and internationally, special attention should be given to non-driven machines, whose
primary working element is a roller equipped with prominent blades [6, 7]. These
crimp-roller shredders are characterized by relatively simple designs, high operational
productivity, and the ability to ensure high-quality shredding processes at working
speeds of up to 25 km/h. Numerous studies [8] confirm that such high-speed operation
modes of crimp-roller shredders provide sufficient quality in residue shredding.
However, a significant drawback has been noted: the clogging of the inter-blade space
with plant-soil mass, a problem that intensifies with increased soil moisture and
moisture content in large crop residues.

This issue necessitates the identification of solutions to ensure the effective use of
crimp-roller shredders for shredding plant residues following the harvest of high-stalk
crops, such as sunflower and maize. Addressing this challenge will help optimize
residue management technologies and improve the sustainability and efficiency of
agricultural operations.

Thus, the objective of this study is to justify the design and experimentally
determine the optimal parameters of crimp-roller shredders for crop residues, ensuring
the prevention of clogging in the inter-blade space with plant-soil mass.

Presentation of the Main Material. The technological process of shredding crop
residues with crimp-rollers involves the rolling of the roller over the field surface,
during which flat blades fixed to the roller’s surface press the plants to the ground,
cutting them with the blade edges and leaving them on the field surface. It is worth
noting that ensuring reliable and high-quality execution of this shredding process is not
always achievable.

According to the requirements for the performance of crop residue shredders
established by the National Scientific Center "Institute of Mechanization and
Electrification of Agriculture" (NSC IMESA) [9], such machines must shred all crop
residues remaining on the field surface into particles smaller than 20 cm. Under these
conditions, the shredded residues can either be easily incorporated into the soil during
subsequent tillage operations or not hinder the following sowing processes.

To meet these performance criteria, two conditions must be fulfilled. The first
condition is that the spacing between the blades fixed on the cylindrical drum of the
shredder must correspond to the desired length of the plant stem fragments, which is
typically 20 cm. The second condition relates to the mass of the crimp-roller or the mass
applied per blade, which must be sufficient to cut or crush the most resilient stems of
crops like maize, sunflower, weeds, and other plants.

The standard blade height for commercially produced machines of this type
ranges between 12 to 15 cm. When shredding porous plant residues with stems that
easily break upon contact with blades, cylindrical drums with base diameters of 200 to
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250 mm are commonly used. Considering this, to maintain the required distance
between the blade edges on the cylindrical drum surface, no more than 7 to 8 blades can
be attached (Fig. 1, a). The angle between the working planes of these blades is
approximately 50°.

With such a design, even when the cylindrical drum blades partially penetrate the
soil, only one blade will be in full contact with the soil and plant residues at a time. The
next blade will begin its function sequentially as the preceding blade lifts off the field
surface. Under these working conditions, the plant-soil mass cannot become trapped
between adjacent blades, and the likelihood of clogging is minimal.

However, crimp-rollers with small drum diameters, due to their low weight,
perform poorly in fields with significant plant residue and are unable to effectively cut
through high-stalked plant residues.

A closer analysis reveals that these conditions are closely interdependent. For a
blade to effectively cut through crop residues, it must have a certain height. This blade
height must be sufficient to exert pressure on the plant stems, pressing them against the
soil surface or, in some cases, embedding them into soft soil to a depth where the
reaction force of support cutting occurs, effectively breaking the stem.

Figure 1 - Blade Arrangement on the Surface of the Crimp-Roller Drum for Plant
Residues:
a - Small Diameter Roller; b - Large Diameter Roller
Source: Developed by the authors using [12]
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For operation on fields with a large amount of plant residues and for shredding
tall-stemmed crops, it is advisable to use crimp-rollers with a large mass, often reaching
up to one ton [ 10]. These working organs operate under entirely different conditions,
and such mass is achieved by significantly increasing the working diameter of the drum
and enabling the option to fill the drum with water or other materials. Under these
working conditions, based on the requirement to shred plant residues to a length of no
more than 20 cm, the specified distance between the blade edges, and the large drum
diameter, the number of blades on the drum increases significantly, which immediately
leads to a substantial reduction in the angle of divergence between them (Figure 1, b).
This particular roller design ensures the simultaneous full contact with the soil of two
or, in some cases, three blades, which, during operation, results in the cutting of stems,
accompanied by their compression along with soil particles between neighboring
blades. The likelihood of blade clogging with plant-soil mass sharply increases as the
material’s moisture content rises. Consequently, as a certain critical amount of plant-soil
mass accumulates between the blades of the crimp-roller, the technological process
halts.

One approach to solving this issue is the justification of rational design parameters
for large-diameter knife drums. However, for this, it is necessary to have information
about several, at least, key influencing factors on the process and the nature of these
factors' impact on the clogging of the space between the blades with plant-soil mass.

According to the results of previous studies [5], it was established that among the
most influential factors on the probability (P) of clogging the space between blades are:
among the design parameters - the angle of divergence between adjacent blades (a),
and among the technological parameters - the working speed of the aggregate (V).

Information about the interrelationship between the above parameters allows for
solving this problem by selecting rational design-technological parameters for the
shredder's knife drum. To achieve this, a standard method for planning a multifactorial
experiment was applied, during which experimental studies were conducted to
examine the effect of the angle of divergence of the knives (x1) and the working speed of
the aggregate (xz2) on the optimization parameter (Y1), which is the probability of
clogging the space between the blades with plant-soil mass (Table 1) [6]. During the
conducted studies, an evaluation was made of the number of clogging cases detected
over twenty measurement plots, each 50 linear meters in length.

Table 1
Factors and levels of their variation for experimental studies of the
crimp-roller operation

Upper Lower Variation
No Factor Name Symbol Level (+) Level (-) Interval
1 Angle of E)lade divergence X, 75 45 10
(a °, degrees)
Working speed of the
X
2 aggregate (V , m/s) ? 14 70 28
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During the experimental studies, the MTZ-130 tractor was used as the aggregation
means, and the experimental crimp-roller was the serial plant residue shredder PK-4.5,
produced by the company "Savitsky M.L." (Fig. 2). The experimental research was
conducted in the fields of the agricultural firm "Zlagoda," located in the Malovyskivsky
district of Kirovohrad region.

Figure 2 - Overall view of the experimental plant residue crimp-roller PK-4.5:
a - Crimp-roller during field testing. b - Drawing of the plant residue crimp-roller:
1 - Frame with hitch device; 2 - Crimp-rollers with knives; 3 - Hydraulic transport
position mechanism; 4 - Hydraulic cylinders for lifting the side crimp-rollers; 5 - Spring-
loaded guide fingers.
Source: Developed by the author using [8]

The machine is designed for shredding both green plants, cover crops, and their
residues after harvest. It does not require a drive for the working components and
operates at working speeds of up to 25 km/h, ensuring high productivity of up to 8
hectares per hour [5]. The increased shredding efficiency is also ensured by the presence
of spring-loaded guide fingers 5, which are designed to orient the plant stems relative
to the knives in the transverse direction. The number of knives on the drums and their
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arrangement are optimized to prevent clogging with plant residues. When shredding
tough plant residues (for example, corn stalks), the drums are filled with water, which
increases the overall weight of the machine, thus enhancing its shredding capacity.
During transportation, the side sections of the drums 2 are raised by hydraulic cylinders
4 into a vertical position, ensuring a transport width within 2.5 meters. The transport
mechanism 3 provides a ground clearance of up to 50 cm, guaranteeing safe
transportation.

During the field experiments, the field was divided into 20 experimental plots,
each 50 meters long. If, during the operation of the crimp-roller, the inter-blade space of
the drum became clogged with plant residues and soil at least once in any of the 20
plots, the probability of clogging was considered 5%. Furthermore, if clogging occurred
across all 20 plots, the probability was considered 100%.

The angle of the knives on the crimp-roller drum was changed by adjusting the
number of knives fixed to the cylinder’s surface. This adjustment process was
simplified by the fact that, in the serial machine design, knives were mounted in three
rows on the crimp-roller drum with a specific offset. This design feature allowed a
significant reduction in the number of test runs since, on a single crimp-roller, three
different angles of knife inclination could be installed simultaneously (see Figure 2).

The results of the experiments were recorded in a journal. Under stationary
conditions, the probability of clogging was calculated in percentage terms, which was
considered in the subsequent statistical analysis of the process.

According to the standard methodology, in the STATISTICA 10 software suite,
after conducting the experiment, a regression equation was obtained, which allows
assessing the influence of the factors on the optimization criterion. The equation has the
following form:

Y (P) =280, 7264 —9,6474x, —9,1932x, +0,0829x’ +0,1612x,x, —0,1345x; .

The obtained equation indicates that both the angle of inclination between
adjacent knives and the working speed of the aggregate have the most significant
impact on the probability of clogging of the inter-blade space with plant and soil mass.
Additionally, there is a significant effect of the pairwise interaction of both factors and
the quadratic term of the working speed.

The graphical interpretation of the experimental data in the form of a response
surface and contour lines (Figure 3) shows that both an increase in the working speed of
the aggregate and a higher angle of inclination between adjacent knives contribute to
reducing the probability of clogging of the inter-blade space with plant and soil mass.

For a crimp-roller similar to the ITK-4,5 design, the recommended working speed
is in the range of V =7 - 8 m/s, with the angle of inclination between the adjacent
knives a = 42 - 46°. At these constructively-technological parameters, the probability of
clogging of the inter-blade space (P) does not exceed 8%.
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Figure 3 - The dependence of the probability of clogging between the knife spaces
with plant-soil mass (P, %) on the angle of divergence between the knives of the
shredder (a, °) and the operating speed of the aggregate (V, m/s):
- a - response surface; - b - contour lines.
Source: developed by the author.

The experimentally determined range of speeds from 15 to 24 km/h considers the
specific conditions under which the crimp-roller operates in the field, including the
movement of the aggregate over both slopes and humps of the terrain in both vertical
and horizontal planes [11, 12]. With these velocity values, it is important to account for
the air resistance force [4]. A drum with knives behaves similarly to a lobed wheel. At
operational speeds, the knives generate resistance to its rotation, both in the soil and in
the air. It has been established that traction resistance increases by 12% at speeds
ranging from 15 to 25 km/h [1, 12].

Let us consider height b, of the half cylinder drum with blades cross-section with

the angle values —g <p< g (Fig. 4).

We determine the height projection b, in relation to the angle ¢ if b, >R,
- by =(h+R)-cose [m], 1)
where: R - radius of the cylinder drum, m;
h - height of the blade, m.
When the crimp-roller is operating with a certain number of blades z it may
happen that the surface of the cylinder drum is seen between the blades b, <R (Fig. 4,
b), then b, =R.
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Figure 4 - Cases with blade placement:
a - even number of blades (z=24 pieces);
b - odd number of blades (z=23 pieces);

B - angle between the blades, g = ZT” ;

b - cross-section of the height of half cylinder drum with blade on the axis 0Y.

Let us consider the cases with even and odd numbers of blades z. With even
number of blades the value of the height projection b, on the axis 0Y is b, =b,. Let us

consider the case with odd number of blades on the cylinder drum of the crimp-roller.
With odd number of blades:

b, =(h+R)-cos(§—(pj,where Oswsg; b, =(h+R).cos(§+<p],where —gS(pSO.

So, we have general expression to determine the height projection of the half

£ B

cylinder drum’s cross-section with a blade, where -5 <p< E:

b, :(h+R)-cos(§—|¢|j. [m] @

Much the same, when the crimp-roller is operating with a certain number of
blades z it may happen that the surface of the cylinder drum is seen between the blades
b, <R, then b, =R.

Mechanically, the blades are fixed on the cylinder drum of the crimp-roller in such
a way that the case when b, <R and b, <R cannot be possible.

In general situation the height projection of the cylinder drum’s cross-section with
even and odd numbers of blades z will be determined in the following way:

b((p)z(h+R)-(Lzl)ﬁl-cos((pyr#-cos(g—lfplj} [m] 3)
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where the angle value will be in the limits of —% << %

There is no sense to use formula (3) for further calculations because it is impossible
to set the initial angle of the cylinder drum with blades. There is a need to have
additional calculations which will take into account the calculation’s errors. That will
enable introducing equal-area projection of the height of cylinder drum’s cross-section.

Let us determine the equal-area height b for

b, =£.Ib(¢)d¢,[m] (4)

For an even number of blades

b =% .

“ 2.z

2-7-(R+h)

T

b(p)dp=

.sin[Z], [m] 5)

z

NN — |y

Let us find the ratio error §, which is formed as a result of taking into account
equal-area projection of the height of the bladed cylinder drum’s cross-section during
one complete revolution.

The function cos((p—z—ﬁzj where —% <p<0 increases to its highest level value, if
¢=0.
Let us consider the cylinder drum revolution on one blades —% <@ S% for the even

number of blades

b(p)  2:(R+h)-(cosp)  7-cos(p)
where —%swsz.

o 2'(R+h)'z-Sin(”) z-sin[”)
T z z
z

The highest value of the error s is when the cylinder drum is rotating with the

values of the angle ¢ = —% Ta ¢= %, will be

72'-COSz
5=[1- Z1.100% =

. T
Z-SIn—
z

Let us assess the error of the accuracy of the force determination as a result of

1—§-ctg %‘.100%. [%] (6)

introduction of b, for the odd number of blades when —% <p<0

b(e) ) ﬂ-COS(—;Z)'COS(q)-ﬁ-;Z).

. T
b, z-sin~
z

where Os(psg
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b(e) ”'COS(;Z)COS((/’_ZZ)

. T
z
the highest value of the error ¢ is when the cylinder drum is rotating with the
values of the angle ¢ = , 0=0and ¢ —%
5= ‘1— 2” 100%. [%] (7)

Let us determine the error &, which is mtroduced by the indeterminateness of the

initial angle set of the cylinder drum with blades while applying the exact
determination of the height projection of the cylinder drum’s cross-section b. For the
even number of blades

5 -2 (R8O g -1 L1000 [%] 8)
2-(h+ R)-cosg cos%
For the odd number of blades

(h+R) (cos Droax + cos |(ﬂmax |)j

5 =p-
COS*
2.

‘ -100% = 1—— :100%, [ %] )
(h+R [cos - +cos |(pmln D‘

V4
55"

Graphic interpretations (Fig. 5) of the research findings of the influence of the
equal-area projection of the height b, on the accuracy of the description of the air

where: ¢, :O:—% ) Poae =—

resistance force showed that the ratio error decreases by 1,5 times. That is explained by
the indeterminateness of the initial angle set of the cylinder drum with blades and
equals: for the odd number of blades is §=1%, & =16%; for the even number of blades is

(z=24 pieces) (z=23 pieces) §=2,2%, & =35%.

z=23 pieces
Jt, 0
15 °\\
ot
1,0 Q.
0.5 k;(\
o
0 5] =%y

b) 10 15 20  z pieces
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Figure 5 - Dependence of the ratio errors 5 and &, on the number of blades z:
5 - the error which is formed as a result of introduction of b, equal-area
projection of the height of the cylinder drum with blades;
5, - the error which is formed as a result of the indeterminateness of the initial
angle set of the cylinder drum with blades;
a - odd number of blades (z=11...23 pieces);
b - even number of blades (z=10...24 pieces).

Taking into consideration formulae (5, 6) the force to overcome the air resistance
can be determined in the following way

R=kk L, b, (%-5,,)", [N] (1)
where: k is the number of cylinder drums with blades on the crimp-roller, pieces;
k, is a coefficient which takes into account the type of environment;

L, is the length of the blade, m;
4, is the wind speed, m/s;
4., is the speed of the aggregate, m/s.

The purpose of the field trials is to assess the quality of the plant residue
shredding process for corn under farm conditions, depending on the speed of the
aggregate. Research objective: To determine the effect of the aggregate’s movement
speed on the shredding performance. Object and methodology of the study. The object
of the study was the technological process of shredding plant residues using
agricultural machinery with non-driven working components. The crimp-roller PK-4.5
was tested in the fields of the Kirovohrad region, Kompaniivskyi district, on a 7.15-
hectare field after corn harvesting. The testing conditions were in line with the regional
average (Table 2).
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Table 2
Testing Conditions (Agricultural Crop - Corn)
No. Parameter Unit of Value
Measurement

1. Crop - Corn
2. Row spacing between stems cm 75

3. Distance between stems in the row cm 22-25
4. Stem diameter (corn) mm 9-21
5. Stalk moisture content % 89

6. Plant residue mass kg/m? 0.72
7. Crimp-roller aggregation - Towed
8. Working width m 4.5
9. Aggregate movement speed km/h 15-23

Results of the study. On the measured area of the field, which was marked by a
wooden frame of 1x1 meters, all plant residues were collected from the field surface,
their total mass was determined, and the ratio of their lengths was established. The
repeatability of measurements was five times. Based on the analysis of the obtained
results, a histogram of the distribution of corn plant residues by length 1 was generated
using an applied software package (Fig. 6). The resulting graph-analytical dependence
indicates that most corn plant residues had a length in the range of 40-80 cm.
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Figure 6 - Histogram of the distribution of the length of the plant residues of corn
before cutting (L) and after (h)
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Numerical tests of the crimp-roller were conducted in fields after harvesting corn
and sunflower [5-6]. The quality indicator was the percentage of plant residues, the size
of which, after shredding, did not exceed the established limit value Lg; = 200 mm.
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Figure 7 - Histogram of corn stalk residue distribution by length (L) after
processing at different implement speeds:
a - fragmentation degree C = 88% at a speed of 15 km/h;
b - fragmentation degree C = 93% at a speed of 18 km/h;
c - fragmentation degree C = 94% at a speed of 21 km/h;
d - fragmentation degree C = 96% at a speed of 24 km/h.

The analysis of the histogram of corn stalk residue distribution by length (L) after
processing (Fig. 7a-b) showed that the largest number of residues has a length of 100-
200 mm. This length is explained by the fact that the distance between the knives of the
shredder roller is 150 mm. An increase in the implement speed ensures the
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fragmentation of plant residues into smaller sizes. In other words, the number of plant
residues with a length up to 150 mm increases, while the number of residues longer
than 200 mm decreases. It should also be noted that the number of unshredded or
incompletely shredded plant residues decreases. The experimentally determined speed
range of 15 to 24 km/h takes into account the operating conditions of the shredder
roller in the field, specifically the movement of the implement on slopes and inclines,
both vertically and horizontally. Exceeding a speed of 24 km/h may affect the
maneuverability of the implement and increase the load on the frame, the working
parts of the shredder roller, and the tractor hitch mechanism. According to the
requirements for the execution of the shredding process proposed by the National
Scientific Center "IMESG" of the Ukrainian Academy of Agricultural Sciences, the size
of plant residues should not exceed 200 mm. In this regard, almost 100% of the
shredded plant residues (Fig. 7a-b) do not exceed the specified maximum value.

Similar field studies were conducted on a 6.4-hectare field after sunflower harvest.
The conditions for the trials corresponded to the regional average in the Kirovograd
region (Table 3).

Table 3
Testing Conditions (Agricultural Crop - Sunflower)

No. Parameter Unit of Measurement Value
10. | Crop - Sunflower
11. Row spacing between stems cm 75
12. | Distance between stems in the row cm 22-25
13. | Stem diameter (corn) mm 9-21
14. | Stalk moisture content % 89
15. | Plant residue mass kg/m? 0.72
16. | Crimp-roller aggregation - Trailed
17. | Working width m 4.5
18. | Aggregate movement speed km/ 5-23

Figure 8 - Sunflower field area after processing.

Figure 9 - Determining the quantity of residues and

the size of sunflower stems per 1 m? using a frame.
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Figure 10 - Histogram of sunflower stalk residue distribution by length (L) after

a - fragmentation degree C = 88% at a speed of 15 km/h;
b - fragmentation degree C = 93% at a speed of 18 km/h;
c - fragmentation degree C = 94% at a speed of 21 km/h;
d - fragmentation degree C = 96% at a speed of 24 km/h.

processing at different implement speeds:

240

The analysis of the histogram of sunflower stalk residue distribution by length (L)
after processing (Fig. 10 a-b) showed that the largest number of residues has a length of
100-200 mm. This length is explained by the fact that the distance between the knives of
the roller-crimper is 150 mm. An increase in the implement speed ensures the
fragmentation of plant residues into smaller sizes. In other words, the number of plant
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residues with a length up to 150 mm increases, while the number of residues longer
than 200 mm decreases. It should also be noted that the number of unshredded or
incompletely shredded plant residues decreases. The experimentally determined speed
range of 15 to 24 km/h takes into account the operating conditions of the roller-crimper
in the field, specifically the movement of the implement on slopes and inclines, both
vertically and horizontally. Exceeding a speed of 24 km/h may affect the
maneuverability of the implement and increase the load on the frame, the working
parts of the roller-crimper, and the tractor hitch mechanism.

Response Surface: Fragmentation Degree vs Speed and Knife Spacing
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Figure 11 - The response surface that illustrates the dependence of the
fragmentation degree of plant residues (C) on the implement speed (km/h) and the
knife spacing of the roller-crimper (mm).

The experimental results demonstrate that increasing the implement speed
positively impacts the fragmentation degree of plant residues, resulting in smaller
residue sizes. At the same time, reducing the knife spacing further enhances the
shredding efficiency, leading to a higher percentage of residues with lengths below the
critical threshold of 200 mm. The optimal speed range for achieving a fragmentation
degree above 90% lies between 18 and 24 km/h. Exceeding 24 km/h, however, may
introduce operational challenges such as reduced maneuverability and increased
mechanical stress on the roller-crimper's frame and components. These findings
emphasize the importance of balancing implement speed and knife spacing to achieve
effective residue management while maintaining equipment reliability in field
conditions.

According to the requirements for the execution of the shredding process
proposed by the National Scientific Center "IMESG" of the Ukrainian Academy of
Agricultural Sciences, the size of plant residues should not exceed 200 mm. In this
regard, almost 100% of the shredded plant residues (Fig. 10 a-b) do not exceed the
specified maximum value.
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Conclusions:

1. The implementation of technological processes for effective preparation of plant
residues in crop production will initiate a soil conservation system within the farm.

2. It is most advisable to carry out the shredding of plant residues using non-
driven shredder rollers, with the main working organs being a roller with knives fixed
on the cylinder. Depending on the intended use, quantity, and type of plant residues,
rollers with both large and small diameters are practically applied.

3. For shredding tall plant residues, it is recommended to use large-diameter
shredder rollers with the following parameters: aggregate speed V=42-45 m/s and an
angle of divergence between the knives a=7-8°. These parameters of the shredder roller
reduce the probability of clogging between the knife spaces (P) to 8%.

4. The theoretical determination of the equal-area height projection as a function of
the angle of blade setting and the number of blades enables the calculation of the force
required to overcome the air resistance encountered by the crimp-roller. The theoretical
relationships, derived for the first time, facilitate the assessment of the energy
consumption and fuel requirements needed to overcome air resistance at operational
speeds ranging from 15 to 25 km/h. Further research is essential to deepen the
theoretical foundation of the rational design and technological parameters of the crimp-
roller, ensuring optimized performance in agricultural machinery applications.
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CHAPTER 4. FEATURES PROFESSIONAL TRAINING OF ENGINEERING,
EDUCATIONAL AND TECHNOLOGICAL SPECIALISTS IN DISTANCE
LEARNING CONDITIONS

4.1. Theoretical Aspects Professional Training of Specialists in Engineering,
Pedagogical and Technological Fields in Distance Learning Conditions

Distance learning has become an integral part of modern education, especially in
the training of specialists in engineering, pedagogical and technological fields. Recent
years have been characterized by a rapid growth in the use of distance technologies in
the field of higher education. The main prerequisite for the effective implementation of
this format is the development of information and communication technologies (ICT),
which allow providing access to educational materials, organizing communication
between teachers and students, as well as implementing interactive learning methods.
Distance platforms such as Moodle, Google Classroom, Microsoft Teams and Zoom
contribute to flexible management of the educational process [18].

One of the most noticeable trends is the development of adaptive learning, which
allows personalizing the educational process according to the individual needs of
students. Adaptive systems use artificial intelligence to determine the level of
preparation of students, assess their success and offer appropriate educational
materials. This allows significantly improving the efficiency of learning, since each
student receives exactly the content that matches his knowledge and abilities. Adaptive
platforms can also recommend additional resources to study the student's weaknesses,
thereby contributing to the individualization of education [43].

Another important trend is the development of microlearning, which involves the
presentation of educational materials in the form of short, easy-to-learn blocks of
information. Microlearning allows students to learn new material in a short time, which
is especially relevant in the context of limited opportunities for deep immersion in the
topic. Short video lessons, interactive tasks and test modules allow for effective learning
of new knowledge while maintaining the student's concentration. Improvements to
platforms such as Coursera, Khan Academy, as well as specific microlearning tools, are
actively integrated into the educational process [35].

Also important is the trend towards the integration of virtual reality (VR) and
augmented reality (AR) technologies into distance learning. These technologies allow
the creation of realistic learning environments in which students can interact with
objects and processes in virtual space. For engineering, pedagogical and technological
fields, AR and VR open up new opportunities for conducting laboratory work and
modeling complex technological processes. For example, VR can be used to simulate
experiments, and AR allows you to visually demonstrate 3D models for a deeper
understanding of complex technical aspects [34].

Another significant trend is blended learning, which combines the advantages of
tface-to-face and distance learning. This approach allows you to use both traditional
teaching methods and modern digital technologies. Students get the opportunity to
learn both in the classroom and through online platforms, which increases their
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motivation and provides flexibility in the learning process. Blended learning
contributes to the development of important skills of independent learning, critical
thinking and the ability to adapt in a rapidly changing world of technologies [11].

Among the latest trends, one can note the use of big data analytics to improve
learning outcomes. This allows teachers to receive detailed information about the
success of each student, identify problems at an early stage and adjust the educational
process. For example, using big data to analyze course attendance, forum participation,
and assignment completion allows us to more accurately predict students' needs and
provide them with additional support if necessary [39].

The integration of mobile technologies into distance learning is also important,
allowing students to access learning materials from anywhere in the world. Mobile
platforms and learning applications allow for teaching and learning at a convenient
time, providing students with the necessary tools for effective learning. This is
especially important for students who have limited access to stationary computers or
for those who wish to learn in a mobile format [23].

One of the key features of distance learning is the use of various pedagogical
models that allow adapting the learning process to new technological capabilities and
students' needs. In this context, several main models can be distinguished, among
which the most popular are blended learning, asynchronous and synchronous learning,
as well as individualized learning based on adaptive technologies.

Blended learning combines traditional teaching methods with online resources,
providing students with greater flexibility in choosing the learning format. This model
allows for the integration of face-to-face classes with online content, which allows for
the optimization of the learning process. The use of platforms such as Moodle or Google
Classroom allows students to access lecture materials, tests, and the ability to
communicate with the teacher and other students through forums or chats. Blended
learning is extremely effective for engineering, pedagogical and technological
education, as it allows for the combination of theoretical knowledge with practical skills
that can be practiced using online simulations and virtual laboratories [31]. Another
important approach is asynchronous learning, which involves students working
independently with educational materials at a time convenient for them. This model is
especially useful for students who have limited access to online resources or work on a
flexible schedule. In this case, the teacher only provides course materials, but does not
conduct classes in real time. Students can complete assignments, watch video lectures,
take tests, and submit assignments through specialized platforms. Asynchronous
learning allows each student to move at their own pace, which contributes to a deeper
assimilation of the material [13].

On the other hand, synchronous learning allows students to be actively involved
in the learning process in real time through video conferences, webinars and online
lectures. This model provides instant feedback from the teacher, as well as the
opportunity to collectively discuss the topic with other students. Synchronous learning
is especially effective for conducting laboratory work or practical classes, where
interaction with the teacher is important for adjusting the learning process [37].
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It is also necessary to consider the impact of ICT on the training of specialists in
engineering, pedagogical and technological areas. Thanks to the use of ICT, approaches
to learning are changing significantly, in particular in the field of providing access to
educational materials, organizing interactive forms of learning, as well as developing
practical skills in a virtual environment. The integration of modern technologies into
education allows for the creation of new forms of interaction between teachers and
students, and also significantly expands the possibilities for conducting educational and
research work.

One of the most significant aspects is the use of virtual laboratories and
simulators, which allow students to acquire practical skills without having to be
physically present in laboratories. This is especially relevant for specialists in
engineering, pedagogical and technological areas, where the practical component of
training is important. With the help of virtual laboratories, students can perform
experiments, manipulate technological processes, simulate situations, which gives them
an idea of the real production process [20].

Another important aspect is the use of methods focused on the development of
critical thinking, independent work and creative skills. ICTs contribute to the
implementation of interactive forms of learning, such as simulations, modeling, online
quizzes and tests, which activate student participation in the learning process. This
allows students to immerse themselves more deeply in the learning process and
develop analytical skills, which is an important component in the training of specialists
in the engineering, pedagogical and technological fields [36].

The use of ICTs also facilitates the process of assessing students' knowledge and
skills. Using digital platforms, teachers can create interactive tests, surveys, tasks, and
also carry out automatic verification of results. This not only speeds up the assessment
process, but also allows monitoring the progress of each student in real time. In
addition, electronic assessment provides more objectivity and transparency in
calculating results, which is especially important for engineering, pedagogical and
technological disciplines [12].

No less important is the impact of ICT on the organization of distance and blended
learning. With the development of digital technologies, it has become possible to
combine traditional learning with online components. The use of various digital tools,
such as video conferencing, webinars, electronic textbooks, allows for more flexible and
accessible learning. Students can combine independent study of the material with active
participation in lectures and seminars held online, creating new opportunities for
interaction and collaboration [41].

In general, the introduction of ICT in education not only improves the learning
process, but also significantly increases its efficiency. The use of technologies, such as
simulators, virtual laboratories, online courses and platforms for collaboration, allows
students to master complex engineering and technological concepts and skills, which is
important for their further professional activities. Technologies not only create new
forms of learning, but also open up new horizons for self-improvement, mobility and
accessibility of educational resources.
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The development of distance courses is a key aspect in the implementation of
distance learning, since the effectiveness of the educational process depends on the
quality of the course. The development process includes not only the creation of
educational materials, but also the consideration of pedagogical principles such as
accessibility, interactivity, adaptability and assessment of results. All these components
should contribute to the achievement of educational goals and the creation of a
comfortable learning environment.

One of the main aspects in the development of distance courses is to ensure the
accessibility of educational materials for all students, regardless of their level of training
and technical capabilities. To do this, it is necessary to use simple and understandable
interfaces, provide access to materials on different devices, and also take into account
the needs of students with disabilities, for example, by adding subtitles to videos or
using text alternatives for images and graphics [5, 14, 32]. The use of multimedia
resources such as videos, graphics, animations, simulations allow you to significantly
increase the effectiveness of the perception of educational material.

Another important component of distance learning is the interactivity of the
educational process. Since distance learning involves greater independent work of
students, it is important that courses contain elements that stimulate active
participation in learning. These can be interactive tests, tasks for independent work, as
well as the opportunity for students to ask questions or participate in discussions
through forums and chats. Such methods not only help to better learn the material, but
also contribute to the development of self-control and independent thinking skills [4].

Particular attention should be paid to the development of adaptive learning
systems that allow personalizing the learning process. The use of algorithms that
analyze student performance and recommend additional resources or tasks according
to their level of knowledge is one of the most progressive approaches in distance
learning. These systems allow for an individual approach to each student, providing
them with materials that meet their current needs and progress [40]. In this way,
courses become more flexible and effective, increasing the level of material assimilation.

Didactic principles, such as gradualness and consistency of presentation of the
material, are also an integral part of the development of distance courses. The course
should be structured in such a way that students gradually deepen their knowledge,
moving from simple to complex topics. To do this, it is important to carefully consider
the logic of presenting the material, determine the main stages of the course and the
learning objectives of each of them. In addition, it is important to include various types
of learning tasks that allow you to check the assimilation of the material, such as testing,
project work, reviews, etc. [19].

The development of a distance course also includes the stages of testing and
teedback. After creating the course, it is necessary to test it among students, which will
allow you to identify possible shortcomings in the materials or in the organization of
the educational process. It is also important to provide a mechanism for receiving
feedback from students so that they can express their comments on the course, which
will allow you to make adjustments and increase the effectiveness of learning. Taking
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into account the opinions of students allow you to constantly improve the course and
adapt it to changes in educational needs [26, 27].

Special attention should be paid to the use of technologies for integrating virtual
laboratories and simulations in courses. For engineering, pedagogical and technological
areas, this is an important element, as it allows creating realistic conditions for
performing practical tasks. Virtual laboratories make it possible to model various
scenarios of production processes, conduct experiments and testing, which in
traditional conditions is difficult or impossible. Thus, the development of virtual
laboratories significantly expands the possibilities of distance learning in technical and
engineering disciplines [21].

Thus, pedagogical models of distance learning are constantly evolving, integrating
new technologies and adapting teaching methods to the needs of modern students. The
choice of a specific model depends on the purpose of the course, the specifics of the
discipline and the capabilities of the educational institution. It is important to use
combined approaches that allow the most effective combination of the advantages of
different learning models. And modern trends in the development of distance learning
include not only the use of the latest technologies, but also changes in approaches to
organizing the educational process. Personalization of learning, VR/ AR integration, the
development of blended learning and big data analytics are just a few aspects that will
define the future of distance learning in education.

4.2. Practical Aspects Implementing Distance Learning in the Training of Specialists
in Engineering, Pedagogical and Technological Fields

In the context of implementing distance learning, teacher training is a key aspect
that determines the effectiveness of the educational process. Teachers must not only
have professional knowledge of the discipline, but also have a high level of digital
competence to use modern technologies in the educational process. Therefore, the first
step is systematic training of teachers, which should include both technical skills in
working with distance learning platforms (Moodle, Google Classroom, Zoom) and
pedagogical aspects related to the organization and management of a distance course.
In this regard, it is important to organize trainings and seminars for teachers, where
they learn to use various digital tools. Such tools include creating online tasks, using
simulation programs, conducting interactive lectures and seminars. Teachers should
also know how to organize feedback with students through platforms and other means
of communication. For this purpose, tools such as chat rooms, discussion forums, video
conferencing, as well as tools for testing and assessing learning outcomes are used.

The main goal is to ensure that teachers have all the necessary knowledge and
skills to manage the educational process in distance learning conditions, in particular,
how to develop curricula, create content for online courses, and organize effective
communication with students.

Another important aspect is to take into account the specifics of engineering,
pedagogical, and technological disciplines, where the practical component plays a
significant role. Therefore, teacher training should also include studying the methods of
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using virtual laboratories, modeling technical processes, and using software for
technical design. In addition, teachers should have the skills to create interactive
lectures and seminars that allow students not only to listen to the material, but also to
actively interact with it, completing various exercises and tasks.

In order to ensure effective distance learning for students, the organization of the
educational process should take into account not only technological tools, but also
appropriate pedagogical strategies. This includes the use of blended learning,
combining online lectures with practical tasks, as well as providing students with
opportunities for self-education and independent work using interactive platforms. In
addition, an important component is the integration of adaptive systems that allow
personalizing the educational process according to the needs and level of each student.

One of the effective methods of organizing the educational process is the
combination of synchronous and asynchronous learning. Synchronous learning
includes real online lectures and webinars, where the teacher can directly interact with
students, and asynchronous learning provides flexibility, giving students the
opportunity to independently work with course materials at a time convenient for
them. This allows you to create an individual learning schedule and adapt the
educational process to the different needs of students.

The use of digital platforms makes it possible to effectively monitor student
progress. Thanks to electronic testing systems and automated assessment, teachers can
quickly receive data on student performance, which allows them to adjust the learning
process and provide feedback in real time.

In turn, interactive learning tools are an important element in distance learning, as
they allow students not only to gain knowledge, but also to actively interact with the
learning material. This approach provides better motivation for students, contributes to
a deeper understanding of the subject and the development of critical thinking. In the
context of distance learning, interactive tools make it possible to create a learning
environment that supports active learning, promotes the development of collaboration
skills and allows for the practical application of theoretical knowledge.

The main interactive learning tools include forums, chats, video conferences,
electronic tests, as well as learning platforms that allow students to participate in real
learning processes, perform practical tasks and receive feedback. Platforms like Moodle
or Google Classroom allow for the integration of various multimedia resources, making
learning more dynamic and effective. They enable teachers to create interactive lessons
where students can interact with content, discuss material, and work on joint projects.

One of the main advantages of interactive tools is that they stimulate students to
actively work. They allow teachers to create learning scenarios that increase interest in
the learning process and contribute to the formation of practical skills. For example,
when using virtual laboratories, students can work with models that simulate real
production processes, which is especially relevant for engineering, pedagogical, and
technological specialties.

Interactive tools also allow for the creation of personalized learning paths for
students, which is important in distance learning environments, where each student can
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have their own learning pace and individual needs. Adaptive systems that are
integrated into online courses allow for automatic adjustment of the level of complexity
of tasks according to the student's performance, which ensures a high level of
involvement and progress in learning.

Among the popular tools for implementing interactive teaching methods are
various online games and simulators that allow you to create learning situations where
a student can learn through practical activities. Such tools are used to develop critical
thinking, solve real-world problems, and develop problem-solving skills. For example,
in technological disciplines, simulators can be used to study software or manage
production processes, which are important for specialists in these areas.

The use of video conferencing and online seminars makes it possible to conduct
synchronous classes during which students can ask questions to the teacher, participate
in discussions, and work on collective projects. This is especially useful for creating a
sense of presence and interaction among students, which is important in distance
learning.

Thus, interactive learning tools significantly increase the effectiveness of the
educational process in distance learning, allowing you to create dynamic, personalized,
and actively engaging learning environments. They contribute not only to the
acquisition of knowledge, but also to the development of skills necessary for
professional activity, which is especially important for specialists in engineering,
pedagogical and technological fields.

Another important aspect of distance learning for engineering, pedagogical and
technological specialists is the use of virtual laboratories and simulations. These tools
significantly expand the possibilities for practical learning, allowing students to gain
experience that would normally be unavailable due to limited physical resources or the
dangers associated with conducting real experiments.

Virtual laboratories are specialized software products or online platforms that
simulate real laboratory conditions. They give students the opportunity to conduct
various experiments, interact with hardware and software without leaving the
computer classroom. For example, in technological and engineering disciplines,
simulators can be used to model complex technical processes or to work with physical
objects, which is impossible in standard laboratories.

Virtual laboratories have several significant advantages. First, they allow students
to perform complex practical tasks that usually require significant time and resources.
For example, a student can work with models of car engines or study complex physical
phenomena such as electrical circuits or thermal processes without the need for special
equipment or safety risks. Second, these tools allow for repeated experiments, which is
important for deeper learning of the material and development of skills.

Additionally, simulations allow students to receive real-time feedback, which is an
important part of the learning process. For example, in software simulators, students
can see the result of their actions and immediately correct mistakes, which stimulates
them to independently solve problems. This is especially useful for developing critical
thinking and the ability to solve non-trivial tasks.
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The use of virtual laboratories in distance learning is especially relevant for
training specialists, where it is important to combine theoretical knowledge with
practical skills. In conditions where a student cannot directly interact with physical
equipment, virtual simulations provide an opportunity to develop important
professional skills. For example, future engineers can work with virtual models of
machines and mechanisms, testing them for operability, which significantly increases
the effectiveness of their training.

Modern virtual reality (VR) technologies are also actively integrated into the
distance learning system, providing an even deeper level of immersion in the learning
process. The use of VR allows students to "visit" real production facilities or experiment
with equipment, as in physical laboratories, without the need to be on site. This opens
up new opportunities for training in professions where there is a need for practical
classes.

Thus, the use of virtual laboratories and simulations is a necessary element in the
training of specialists in the field of engineering and pedagogy. They allow organizing
high-quality practical training that directly supports students' theoretical knowledge
and provides them with the necessary skills to work in real conditions. The introduction
of such technologies has enormous potential for the development of modern education.

The introduction of distance learning requires the adaptation of traditional
methods of assessing students' academic achievements, since new conditions require a
different approach to measuring their knowledge and skills. Assessment in a distance
learning format should not only be an indicator of the achievement of learning goals,
but also part of a process that supports interactive and active student learning. Let's
consider the main methods of assessment in distance learning.

One of the important aspects of assessment is the use of various forms of feedback,
which allows students to immediately receive corrections and recommendations for
further learning. This is especially important in the context of asynchronous learning,
where the student has more freedom in choosing the time to complete the tasks, but at
the same time it is necessary to have a clear understanding that the result will be
checked.

One of the most popular assessment methods is the use of tests and online exams,
which automate the process of checking knowledge and allow the teacher to quickly
receive the result without the need for manual checking. Modern distance platforms,
such as Moodle or Google Classroom, offer a wide range of test types - from simple
multiple-choice questions to more complex tasks requiring essay writing or analysis.

For a more comprehensive assessment of students' knowledge and skills, project-
based learning methods that involve the completion of practical tasks are effective. In
distance learning, this can be implemented through the development of projects, the use
of simulations or the creation of models, which allows students to apply theoretical
knowledge in practice. This assessment method stimulates critical thinking and the
ability to solve problems independently.

Forum and video discussions are also used to assess student participation in the
educational process. This format allows students to actively engage in discussions of
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important theoretical and practical aspects, which allows them to test their ability to
argue their point of view and interact with other participants. The use of video
discussions can provide a more in-depth analysis of the arguments presented and
allows students to demonstrate their ability to communicate in an online environment.

Additionally, distance learning uses combined assessment methods, when
students' results are assessed based on the sum of scores from several different tasks,
including tests, projects, discussions and other forms of assessment. This allows for a
more objective and comprehensive picture of a student's academic achievements.

Assessment in distance learning is not limited to determining student success, but
also contributes to their development by providing feedback. This helps students to
realize their weaknesses and correct them in a timely manner, and also provides an
opportunity for further improvement in the learning process.

Assessment methods in distance learning should take into account the specifics of
this format: greater student autonomy, the ability to obtain results in real time, as well
as the use of various digital tools to improve the interactivity of the educational process.
This allows to increase the level of student motivation and promotes their active
participation in the educational process.

The introduction of digital technologies into the educational process is an
important step for the development of effective distance learning, as they provide new
opportunities for interactive, accessible and personalized learning. To achieve
maximum results, it is necessary to consider several key aspects and recommendations
that allow for the effective integration of these technologies into the educational
process.

The first thing to consider is choosing the right digital platform for organizing
learning. Platforms such as Moodle, Google Classroom, Microsoft Teams, or Zoom
provide functionality for lectures, sharing materials, conducting tests, and organizing
interactive classes. The choice of platform should be based on the specifics of the
training course, the accessibility of the interface for students and teachers, and the
possibility of integration with other learning management tools [31].

The next important step is to organize the effective use of digital tools for
interactive learning. Modern technologies allow you to create online laboratories,
conduct simulations of production processes, or use virtual and augmented reality to
solve practical problems. For example, in technical and engineering disciplines, digital
simulators can be used to model technical processes or to study mechanisms and
systems in an interactive environment, which significantly increases the level of
practical training of students [24-32].

Interactive learning tools, such as forums, video conferencing, and virtual
classrooms, allow students to actively engage in the learning process. The ability to
discuss course materials in real time is especially important, which allows the teacher to
adjust the lesson depending on the needs of the students, ask additional questions, or
explain difficult points.

Another important recommendation is the implementation of adaptive learning
systems that allow for the creation of a personalized program for each student. Thanks
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to systems such as adaptive tests or intelligent learning platforms, it is possible to
provide an individual approach to each student, taking into account his previous
knowledge and learning needs [24-32]. Such systems help to maximize the potential of
each student, allowing him to move at his own pace.

It is also important to teach students to use digital tools effectively. Since not all
students may have experience with modern technologies, it is important to conduct
additional training in the use of selected platforms and software. This will avoid
unnecessary delays in the learning process and help students adapt more quickly to
distance learning conditions.

The final stage is the assessment of the effectiveness of the implementation of
digital technologies. Regular assessment and feedback from students allow you to
identify weaknesses in the organization of the educational process in a timely manner
and identify problems in working with platforms. Using data to analyze student
success and interaction with content makes it possible to adjust the distance learning
strategy to ensure maximum efficiency.

Distance learning, as one of the main trends in higher education, has great
potential for development in the coming years. Modern technologies, in particular ICT,
are changing traditional approaches to organizing learning, creating new opportunities
for students and teachers. In the future, we can observe a significant expansion of
digital platforms, the integration of the latest technologies, such as artificial intelligence
(Al), augmented and virtual reality, as well as further personalization of the educational
process.

One of the most promising areas of development is the use of adaptive learning
systems that can automatically adjust the educational process depending on the needs
of each student. Such systems use Al algorithms that analyze student performance,
identify their weaknesses, and provide individual recommendations for further
learning [24-32]. This allows for the creation of a personalized learning environment
where each student can receive materials that match their level of knowledge and
learning needs.

Another important perspective is the use of augmented reality (AR) and virtual
reality (VR) technologies. These technologies are capable of creating interactive learning
environments that allow students to work with real objects and processes without
leaving home. This is especially relevant for engineering, pedagogical and technological
specialties, as it allows for practical classes, laboratory work and even modeling of
production processes [24-32]. In particular, VR laboratories can replace physical
experiments, which will allow students not only to see, but also to interact with models
of complex technical systems in real time.

Another important direction is the development of microlearning, which involves
the presentation of educational material in short modules or video lessons. This format
allows for effective use of time and the acquisition of new knowledge even using
mobile devices, which is convenient for students who have limited time for study. The
use of microlearning in combination with interactive platforms makes it possible to gain
deep knowledge in a short time [24-32].
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In the future, it is also important to develop hybrid learning models that combine
online courses with traditional teaching methods, which allows combining the
advantages of both approaches. Such models are already actively used in some
universities, which allows not only to increase the accessibility of education, but also to
improve its quality through interactive and flexible approaches to learning [4, 5].
Blended learning also allows you to adapt the educational process to the specific needs
of students, ensuring more effective learning.

Given the rapid development of technology, an important prospect is also the
further integration of distance learning with other areas of life. For example, the use of
online courses in professional development, where employees can undergo specialized
training without leaving the workplace. This allows for continuous improvement of
professional skills and advanced training in the conditions of a changing labor market
[4, 5].

Thus, the prospects for the development of distance learning are multifaceted. The
use of new technologies, such as artificial intelligence, virtual reality, as well as
innovative approaches to learning, create new opportunities for improving the
educational process, ensuring greater accessibility and quality of education. Taking into
account development trends, distance learning will become even more flexible,
personalized and effective in the future.

The introduction of distance learning in the training of specialists in engineering,
pedagogical and technological areas is a relevant and necessary step in modern
education. The combination of theoretical knowledge with practical skills, the use of
modern technologies and interactive teaching methods contributes to the formation of
competent and sought-after specialists. The preparation of pedagogical staff for work in
distance learning conditions is the key to the successful implementation of educational
programs and ensuring high quality education.
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ANNOTATION

CHAPTER 1. MODERN BASICS OF ECONOMICS, MANAGEMENT AND
TOURISM

1.1. Nataliya Hryniv, Tetiana Gryniv, Kateryna Roshko CONTAINERIZED
TRANSPORTATION - HISTORY, APPLICATION, PROSPECTS,
ACTUALIZATION

The article explores intermodal transportation with a focus on rolling road (Ro-La)
services as a crucial component of modern logistics. It delves into the historical
development, current status, implementation perspectives, and relevance of such
transportation systems in the context of globalized supply chains. The paper reviews
the origins of rolling road services in Europe, their introduction in Ukraine, and the key
challenges and advantages associated with this type of freight transport. Special
emphasis is placed on analyzing international experiences, including the economic and
environmental benefits of Ro-La operations.

The article highlights successful projects implemented both in Ukraine and abroad,
analyzing the role of government support and investments in developing infrastructure
for intermodal transportation. Additionally, it examines the potential of integrating
Ukraine into the European transport network through the expansion of rolling road
services. The authors emphasize the importance of adopting advanced technologies,
such as artificial intelligence, the Internet of Things, and blockchain, to enhance the
efficiency, transparency, and security of this transportation mode.

Keywords: rolling road transport, logistics, multimodal transportation, transport
infrastructure, combined transport, Internet of Things, blockchain.

1.2. Nadiia Vasyltsiv E-F-COMMERCE MARKET IN CURRENT CONDITIONS OF
UNCERTAINTY: TRENDS AND CHALLENGES

The global e-commerce market has been analyzed. The main factors that have caused
the growth of the global e-commerce market have been identified and formed. The
current state of the e-commerce market in Ukraine development and changes in
consumer purchasing behavior in conditions of uncertainty have been analyzed. The
main challenges caused by the military invasion of the russian federation, to which the
Ukrainian e-commerce segment must adapt, have been identified. The main trends of
the e-commerce market in Ukraine have been identified and formed, which it is
important for businesses to integrate into their activities in order to maintain
competitive positions in conditions of uncertainty.

Keywords: e-commerce, conditions of uncertainty, marketplaces, payment methods,
purchasing behavior, social networks, mobile commerce.

1.3. Olha Hirna LOGISTICS SERVICES MARKET: DIGITAL TRANSFORMATION
AND INNOVATION

The publication examines the current state and trends in the development of the
logistics services market in the context of digital transformation. The key factors
determining the economic potential of transport logistics and the industry's main
challenges are analyzed. The impact of innovative technologies on improving transport
logistics is considered, including integrating IoT technologies, developing autonomous
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vehicles, the concept of Mobility as a Service (MaaS), and intelligent transport systems
(ITS). Examples of successful implementation of digital technologies in logistics
companies are given.

Keywords: logistics services market, supply chains, digital transformation, innovation,
transport logistics.

1.4. Orysya Pshyk-Kovalska, Olena Mazurchuk ADMINISTRATION AND
PERSONNEL MANAGEMENT IN LLC "TRADING HOUSE "GALKA"

The article explores administration and personnel management using the example of
LLC "Trading House "Galka". In particular, it examines the theoretical aspects of human
resource administration, considers key methods and influencing factors, and evaluates
regulatory and legal documents affecting personnel management and administration. A
general analysis of the administration of human resources at LLC "Trading House
"Galka" has been conducted.

Keywords: administration, human resource potential, human resource management.
1.5. Yevhenii Podakov PUBLIC DEBT OF UKRAINE 2024: CURRENT STATE AND
IMPACT ON THE COUNTRY'S ECONOMY

Public debt is an important component of a market economy. Today it is difficult to find
a state that would be able to do without borrowing. The state's use of loans is due to the
lack of its own financial resources, which are necessary for financing the state budget.
The purpose of the study is to study and analyze the main trends and specific features
of the formation of the national debt of Ukraine, as well as to develop on this basis
practical recommendations regarding the mechanism of its influence on economic
growth.

Keywords: public debt, budget deficit, internal public debt, external public debt,
detinization of the economy.

1.6. Lesia Sai ADMINISTRATION OF THE INTELLECTUAL POTENTIAL OF A
HIGHER EDUCATION INSTITUTION IN THE CONTEXT OF THE
IMPLEMENTATION OF THE EUROPEAN EDUCATIONAL VECTOR

The article clarifies the essence of the concepts of 'intellectual potential" and
"administration of intellectual potential". The internal and external factors that
determine the specifics of intellectual potential administration are generalized. The
peculiarities of administering the intellectual potential of a higher education institution
in Ukraine are investigated. The technology, process and tools for administering the
intellectual potential of teachers for the active integration of higher education
institutions into the European educational space are proposed. The problems that have
been exacerbated by the war, which need to be addressed at the level of the higher
education institution and its structural subdivisions - departments to improve the
administration of the intellectual potential of scientific and pedagogical staff, are
analyzed. Recommendations have been formulated that will ensure the realization of
the intellectual potential of scientific and pedagogical staff and the quality of its
administration.

Keywords: administration, intellectual potential (IP), higher education institution (HEI),
scientific and pedagogical staff (SPS), European Education Area.
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CHAPTER 2. INNOVATIVE AND MODERN FOUNDATIONS OF PEDAGOGY
AND PSYCHOLOGY

21. Liudmyla Lukaniova INCLUSIVE EDUCATION OF CHILDREN WITH
INTELLECTUAL DISABILITIES IN THE CONTEXT OF ENSURING THEIR RIGHT
FOR QUALITY EDUCATION

Education is a factor that determines the success of any person in society and the
national vector of development in general. It is extremely important to create a new
educational space, which includes inclusive education. In modern conditions, there is a
constant search for innovative ways to organise the education of children with
developmental disabilities.

Keywords: inclusive education, intellectual disability, speech disorder.

2.2. Marian Tripak, Olha Stoliarenko EQUINE-ASSISTED THERAPY AS AN
INNOVATIVE METHOD REHABILITATION OF THE SOLDIERS AT
EDUCATIONAL AND REHABILITATION INSTITUTION OF HIGHER
EDUCATION «KAMENETS-PODILSKYI STATE INSTITUTE»

This article highlights the problems that our society faces in rehabilitating combatants.
The results of the implementation and study of the therapeutic effect of the
hippotherapy rehabilitation strategy at the Educational and Rehabilitation Institution of
Higher Education «Kamianets-Podilskyi State Institute» are presented.

Keywords: hippotherapy, motor function, neurological diseases, riding, therapy,
rehabilitation.

2.3. Inna Marynchenko, Yevhenii Marynchenko METHODOLOGICAL ASPECTS OF
THE USE OF ARTIFICIAL INTELLIGENCE IN VOCATIONAL EDUCATION

The need for reorganization of the methodological system for the implementation of
programs based on artificial intelligence in vocational education is theoretically proven
and the prospects for using the proposed methodology to improve the training of future
specialists in vocational education in the context of educational transformations are
identified. The content of the concept of «artificial intelligence» is determined and its
main features and features are revealed. In the context of implementing the
methodology, the following artificial intelligence programs are recommended for use in
the field of vocational education: SlideBot, Quizlet, DALL-E, Bard, ChatGPT in the
process of studying the discipline «Fundamentals of Artificial Intelligence» in the
process of studying the educational and vocational programs «Vocational Education.
Technology of Light Industry Products (Sewing Products)» and «015 - Vocational
Education. Transport (Car Maintenance and Repair)». A model for using artificial
intelligence in vocational education is proposed, which includes the following stages:
analysis and definition of needs, development of methodological principles,
implementation and piloting, scaling and dissemination, monitoring and evaluation.
The presented model is based on three interconnected components of readiness,
namely: motivational-goal, content-activity and criterion-evaluation. The relevance of
the presented methodology was assessed at three levels: high, medium and low.
Keywords: neural networks, digital technologies, readiness components,
implementation model, electronic services.
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CHAPTER 3. THE LATEST BASICS OF AGRICULTURAL DEVELOPMENT

3.1. Dmytro Bohatyrov DETERMINATION OF PARAMETERS FOR A CRIMP-
ROLLER SHREDDER

Evaluated the drum parameters for shredding plant residues to ensure the reliability of
the technological process. Analyzed the designs of crimp-rollers, including their
structural and technological parameters. Investigated the influence of the blade
inclination angle and the operating speed of the aggregate on the clogging of the inter-
blade space. It has been proven that increasing the speed and blade inclination angle
reduces clogging, even under high moisture conditions.

Keywords: crop residue shredders, crimp-roller, inter-knife space, rotor rolling,
clogging of the inter-knife space, plant-soil mass, knife decay angle, unit operating
speed.

CHAPTER 4. Serhii Onyshchenko FEATURES PROFESSIONAL TRAINING OF
ENGINEERING, EDUCATIONAL AND TECHNOLOGICAL SPECIALISTS IN
DISTANCE LEARNING CONDITIONS

This section of the collective monograph examines the features of professional training
of specialists in engineering, pedagogical and technological areas in terms of distance
learning. An analysis of modern trends and teaching methods used in the distance
format has been conducted, and methodological recommendations have been
developed for the effective implementation of distance learning in the training of future
specialists in engineering, pedagogical and technological areas.

Keywords: distance learning, engineering, pedagogical education, technological
education, information and communication technologies, teaching methodology.
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