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FINANCIAL ACCOUNTING IN THE DIGITAL AGE: DEVELOPMENT
PROSPECTS AND CHALLENGES FOR ACCOUNTANTS
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YV cmammi nooana ingopmayis npo enaue yugposizayii Ha Qinancosull 001K,
nepcneKxmusy 1020 po36UmMKy ma GUKIUKY, 3 AKUMU cmukaomovcsa oyxearmepu. Posensanymo ponv
CY4acHUX MexHoN02il, 30KpeMa XMApHUX cepeicie, wmyuHo2o iumenexkmy ma OlOK4elH-
MexHoI021l, Y Ni0sUWeHHi MOYHOCMI ma epekmusHocmi (hiHaHCcoB80T 36iMHOCMI.

Knrouosi cnosa: yugposizayis, asmomamuzayis, XMapHi mexHo102ii, wmyyHutl iHmeaiexkm,
Oyxeanmepis, MiIXCHAPOOHI cmanoapmu, PiHAHCO8A AHANIMUKA.

The article provides information on the impact of digitalization on financial accounting, its
development prospects and the challenges faced by accountants. The role of modern technologies,
in particular cloud services, artificial intelligence and blockchain technologies, in increasing the
accuracy and efficiency of financial reporting is considered.

Keywords: digitalization, automation, cloud technologies, artificial intelligence, accounting,
international standards, financial analytics.

The digitalization of the economy has a significant impact on the transformation of financial
accounting, opening up new opportunities and challenges for accountants. The use of modern
technologies, such as cloud services, artificial intelligence and blockchain, allows you to automate
routine processes, increase the accuracy of financial reporting and ensure the transparency of
transactions. In this context, modern technologies in financial accounting play a key role, which
provide automation of processes and contribute to increasing the accuracy and reliability of
financial information [1].

1) The introduction of information technologies into accounting allows you to automate data
processing, reducing the number of errors and increasing work efficiency.

2) Cloud services provide access to accounting information in real time, which contributes
to the prompt adoption of management decisions.

3) Artificial intelligence and machine learning are actively used to analyze large volumes of
financial data, predict key performance indicators of enterprises and identify anomalies in
transactions.

4) Blockchain technology ensures the immutability and transparency of financial records,
which is important for increasing trust in financial reporting [2].

It is expected that further digitalization will lead to the full automation of routine accounting
operations, allowing specialists to focus on strategic tasks and financial analysis. The use of
advanced artificial intelligence algorithms will contribute not only to the processing of large data
sets, but also to the identification of hidden patterns, which will help enterprises make more
informed financial decisions. As digital technologies continue to change financial accounting,
accountants face a number of new challenges.

- Updating knowledge and skills - accountants need to constantly improve their
competencies, master new software products and analytical tools.

- Cybersecurity and data protection - the growth of digital threats makes the issue of
cybersecurity critically important. Unauthorized access to financial information, data leaks, and
attacks by attackers can cause significant financial and reputational losses for companies.



- Rapid changes in legislation - the regulation of digital financial processes is constantly
changing, which requires accountants to promptly monitor legislative innovations.

- Changing the role of the accountant - automation of accounting processes reduces the
volume of routine tasks, but at the same time increases the role of the accountant as a financial
analyst and strategic consultant.

- Adaptation to international standards - the unification of financial accounting and
reporting standards requires accountants to know international norms and principles of financial
reporting, which is especially relevant for companies doing business in a global environment [3, 4].

Thus, the digital era brings significant changes to the field of financial accounting, offering
both new opportunities for improving efficiency and challenges associated with the need to adapt to
rapid technological and regulatory changes. To work successfully in these conditions, it is important
for accountants to constantly develop their professional competencies, implement modern
technologies, and adhere to high standards of ethics and security.
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THE BALANCE BETWEEN AUTOMATION AND HUMAN MANAGEMENT:
FINDING HARMONY IN THE DIGITAL AGE
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Y yiv pobomi oocnidocyemvcs Kpumuunuil OANAHC MIdC MEXHONOLIAMU A8MOMaAmu3ayii ma
JIOOCHLKUM YIPAGIIHHAM Y CyYacHUx opeauizayiax. Ha ocnoei ananizy emnipuunux 00caiodicens, mMu
BUBHAEMO, K KOMNAHIL MOJNCYMb 00CASMU ONMUMATLHOL THmMe2payii wmyyHo2o iHmenekmy ma
npoyecie npuiiHamms piuieHs 100uroio. Hawi pesyremamu ceiouamo, wjo KOMNAHIL 3 HAUSUUI0TO
ehekmusHicmio  NIOMPUMYIOMb  CMPAMe2iYHULl  TH0OCLKULL  HA2A0 3d  ABMOMAMU308AHUMU
cucmemamy, 6npo8aAodA’CYIOMb NPO30Pi CMPYKMYPU VNPAGTNIHHA WMYYHUM [HMeNeKmom ma
cnpusoms  Kyibmypi 0e3nepepsHozo HaguauHs. Y pobomi 3anponoHoeano cmpykmypy Ol
NOOOIAHHS BUKIUKIE ABMOMAMU3ayii, 00HOYACHO NOCUNIOIOYU POJIb TIOOCbKO20 YNPAGILIHHAL.

Knrwouosi cnosea: asmomamuszayis, 1100cbKe  VAPAGNIHHA,  WIMYYHUU  IHMeENeKm,
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This paper explores the critical balance between automation technologies and human
management within modern organizations. Through analysis of empirical studies, we investigate
how companies can achieve optimal integration of artificial intelligence and human decision-
making processes. Our findings suggest that organizations achieving the highest performance
maintain strategic human oversight of automated systems, implement transparent Al governance
frameworks, and foster a culture of continuous learning. The paper offers a framework for
navigating the challenges of automation while enhancing the role of human management.

Keywords: automation, human management, artificial intelligence, organizational
management, human-Al collaboration

The accelerating integration of automation technologies into organizational processes
presents both unprecedented opportunities and complex challenges for modern management. As
artificial intelligence (Al) systems increasingly handle tasks traditionally performed by human
managers, organizations face the critical question of how to balance technological efficiency with
human judgment, creativity, and ethical oversight [1]. This tension represents one of the most
significant challenges in contemporary organizational theory and practice.

Recent studies indicate that while automation can significantly enhance operational
efficiency, organizations that completely remove human oversight often experience unintended
consequences in decision quality, employee engagement, and ethical outcomes [2]. This paper
examines the current research landscape to identify optimal approaches for balancing automation
and human management.

The application of automation technologies to management functions has expanded
dramatically over the past decade. Artificial intelligence now supports or independently handles
numerous management tasks, including personnel scheduling, performance monitoring, and
resource allocation [3]. Research by Brynjolfsson and McAfee demonstrates that automation
technologies significantly impact managerial work by changing the nature of decisions rather than
simply reducing management positions [4].

Despite technological advances, research consistently identifies dimensions of management
that remain distinctly human-centered. Wilson and Daugherty's study of Al implementations found
that companies achieving the greatest performance gains were those that reimagined their business
processes to leverage complementary human and machine capabilities rather than simply replacing
humans [5].

This research employs a systematic review methodology to analyze empirical studies
examining the balance between automation and human management published between 2018 and
2024. We identified relevant studies through academic databases including Web of Science,
Scopus, and Business Source Complete, using search terms including "management automation,"
"Al management,” and "human-Al collaboration.”

Analysis of high-performing organizations reveals several consistent patterns in their
approach to balancing automation and human management:

1. Strategic Task Allocation: Organizations achieving optimal balance strategically
allocate tasks based on comparative advantages. Automated systems typically handle data-intensive,
repetitive, and analytical tasks, while human managers focus on relationship building, ethical
oversight, and creative problem-solving.

2. Transparency and Explainability: High-performing organizations prioritize
transparency in algorithmic decision-making. Managers maintain oversight capability through
explainable Al approaches that allow human understanding of automated recommendations.

3. Collaborative Intelligence: Rather than viewing automation as a replacement for
management, successful organizations implement collaborative intelligence frameworks where
automated systems augment human capabilities and vice versa [6].

4. Continuous Learning Systems: Top-performing organizations implement feedback
mechanisms that enable both continuous improvement of automated systems and ongoing
development of human management capabilities.



Organizations achieving optimal balance between automation and human management
demonstrated several performance advantages:

1. Decision Quality: Improvement in decision quality compared to organizations over-
relying on either automation or human judgment alone.

2. Adaptability: Faster response to market changes and disruptions.

3. Employee Satisfaction: Higher employee engagement scores, particularly where

automation reduced administrative burden on managers.
Based on our analysis, we propose a framework for balancing automation and human
management comprising four dimensions:

1. Governance Structure: Establishing clear accountability for automated
management systems, including human oversight responsibilities.

2. Capability Development: Developing both technological infrastructure and human
skills necessary for complementary operation.

3. Process Integration: Redesigning management processes to leverage the strengths
of both automated systems and human managers.

4. Cultural Alignment: Cultivating organizational culture that values both

technological efficiency and human judgment.

Our findings contribute to organizational theory by suggesting that the most effective
integration of automation does not follow a simple substitution model. Instead, successful
organizations demonstrate what might be termed "augmented management"” — a reconfiguration of
management functions that fundamentally changes both human and technological contributions to
create new capabilities [7].

The balance between automation and human management represents not a zero-sum conflict
but rather an opportunity for synergistic integration that can enhance organizational performance
beyond what either approach could achieve independently. Organizations that view the automation-
human management relationship as dynamic and complementary rather than static and competitive
will be best positioned to leverage technological advances while preserving the essential human
dimensions of effective management.
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Justification the idea of using social media as an affordable way to advertise small and
medium-sized businesses. Popular digital platforms for promoting products and brands are
analyzed. The advantages of certain social networks and their key algorithms are studied.
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Thanks to modern digital technologies and global communication, social media has become
one of the most valuable digital tools and plays an important role in information distribution. It is
not only a means of communication between people but also an effective tool for promoting
information, including advertising. With low entry costs, a wide audience, and targeted advertising
options, social media allows businesses to promote their products and services without spending
significant amounts on traditional advertising channels. Using social platforms for advertising helps
achieve high conversion rates and consumer engagement, significantly improving a company's
market position.

Small and medium-sized firms, which sometimes lack substantial financial resources, rely
heavily on their capacity to sell goods and services in order to grow. One of the easiest and least
expensive methods to accomplish this is through social networking. With the help of these
platforms, business owners can swiftly react to changes in the market, engage with their audience in
real time, and develop customized advertising campaigns. The capacity to accurately target
advertisements, which enables businesses to draw in new clients based on their tastes, is one of the
key benefits. Additionally, social media guarantees two-way communication between companies
and customers, fostering loyalty and trust.

Among the most popular social platforms for promoting small and medium-sized businesses
are TikTok, Instagram, and YouTube. Each of these platforms has its own features and algorithms
that define their effectiveness in different industries. TikTok is a relatively new social network
based on short videos that have a high level of user engagement due to their simplicity. The main
advantage of this platform is the speed of content distribution thanks to its algorithms, which allow
videos to become viral even without significant financial investments. Small and medium-sized
businesses can use TikTok to create low-cost creative advertising campaigns that will become
recognizable among users and help attract new customers.

Instagram is one of the most popular platforms for visual marketing. It allows businesses to
use photo and video content, stories, live streams, and ads, providing broad opportunities for
business promotion. The main advantage of Instagram is its integration with Facebook and the Meta
digital ecosystem, enabling businesses to set up detailed targeting for potential customers. Content
that creates significant levels of user engagement is given priority by the platform's algorithms.
Instagram allows businesses to submit customer reviews, highlight products, and work with
influencers, all of which greatly increase the efficacy of advertising campaigns.



The most effective video platform right now is YouTube, which enables business owners to
produce long videos for their viewers. The main feature of YouTube is prolonged user interaction
with videos, which helps build trust in brands. Videos have a good impact on customer loyalty and
the development of long-term clients since they can contain comprehensive product reviews, usage
guidelines, customer testimonials, and entertaining material. An important advantage of YouTube is
the ability to monetize content and generate additional revenue through partner programs and
advertising. As a result, this platform is a useful instrument for developing a brand's image as well
as for direct product advertising.

Overall, the use of social media as a tool for advertising small and medium-sized businesses
opens up vast opportunities for entrepreneurs, allowing them to attract customers effectively,
increase brand recognition, and boost sales. The choice of platform depends on the business's
specifics, target audience, and marketing strategy. TikTok is best for viral marketing and
widespread content distribution, Instagram is ideal for visual product promotion and direct
consumer engagement, while YouTube allows businesses to provide detailed product information
and build customer trust. In the future, social media will continue to evolve, offering even more
tools for businesses, making digital marketing specialists who understand communication platform
principles and advanced targeting strategies even more valuable.
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It was established that the rapid development of technologies creates unprecedented
opportunities for the Ukrainian economy, and the integration of innovative solutions in various
industries is a key factor in increasing the competitiveness of Ukrainian enterprises in the world
market.
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The role of information in the economy is steadily growing, and the ability to process it is
becoming a key factor in the success of companies on the market. The transition to the post-
industrial stage of economic development became possible thanks to the fact that information has
turned into one of the most important resources. The increasing importance of information in
business has led to an increase in the share of the information market in the overall economy.

According to research firms, the global IT market is expected to reach $5 trillion by 2023
[1]. The economy, work, and everyday life are becoming increasingly automated and
interconnected. Technological progress appears to be on the verge of another major breakthrough as
the pace of innovation continues to accelerate. Modern technologies are accelerating globalization,
opening up new opportunities for socio-economic development of businesses, but at the same time
they are creating serious challenges that can lead to crises, poverty, and inequality both within and
between countries.

Ukrainian companies should implement innovative technologies to increase the efficiency of
their activities. The main tools of innovative development are actively used by Ukrainian
enterprises to achieve success in both domestic and international markets (Table 1).

Ukrainian industrial enterprises are gradually introducing the latest technologies into their
production processes, moving to a more technological level.

Table 1 Use of innovation by industrial enterprises

Company Branch Using digital marketing
Oiland gas | Gas and The company, following the example of its foreign
electricity partners, has implemented the SAP S/AHANA management
production system, which should ultimately save Naftogaz time and
money.
IDS Energy Created the MODUS program, one of the main results
Borjomi of which is the construction of underground communication
Ukraine infrastructure (Wi-Fi) at a depth of 500 m in the mine. This is
the only project in Ukraine and one of the first in Europe
Dniproazot | Chemical Production of nitrogen oxide reductant for automotive
diesel engines based on urea
Antonov Aircraft Developed the UAV (unmanned aerial vehicle
construction complex), developed such projects as "Gorlytsia”, "Strategic
UAV", "Target Complex”, as well as various specialized
aircraft modifications

Source: generated by the author using [2]

Ukrainian enterprises actively use innovative technologies in their work [2]. As of 2020, the
share of agricultural exports reached 39.4%, which is quite expected, since a significant part of
companies in the agro-industrial complex is export-oriented. | am confident that the integration of
modern technologies can become a powerful factor in the development of Ukrainian business [3]

In a world where global development is constantly taking place, the latest technologies are
becoming increasingly popular, as they not only speed up processes in companies, but also optimize
costs, ensuring efficient use of resources at every stage.
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The publication provides an overview of the rational design of bioplastic from natural
resources. Research on the impact of bioplastic waste regarding degradation and recycling is
discussed.

Keywords: bioplastic, natural resource, waste recycling, sustainability, biodegradability.

Bioplastics — typically plastics manufactured from bio-based polymers — stand to
contribute to more sustainable commercial plastic life cycles as part of a circular economy, in which
virgin polymers are made from renewable or recycled raw materials. Carbon-neutral energy is used
for production and products are reused or recycled at their end of life (EOL) [1].

However, in some literature, bioplastic also includes petrochemical-derived, biodegradable
plastic. "Biodegradable™ is defined as the capability to be degraded well in a natural environment.
Bioplastics take less time to degrade, reduce fossil fuel consumption, create new streams for plastic
waste recycling, reduce the space required to manage waste, and reduce the amount of greenhouse
gas (GHG) emissions [2].

Among the reasons why bioplastics have so far failed to make a big impression on the
market are high prices, low availability and limited performance compared to fossil plastics. Its
disposal also remains a problematic issue [3].

Broadly speaking, materials are classed as biodegradable if they are capable of undergoing
degradation into their smallest constituent components (e.g. carbon dioxide, oxygen and
ammonia) with the help of microorganisms or enzymes, and are classed as biobased if they consist
of renewable primary products. The bioplastics most commonly used in packaging today include:

. Starch-based blends

. Polylactic acid-based blends (PLA blends)

. Bioplastics made from thermo-plastically modified starch (TPS)
. Bioplastics made from PLA

. Cellulose-based plastics

. Biobased bioplastics (bioPE, bioPET)
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Blends typically consist of compounds containing one biobased and one biodegradable fossil
component. PLA and PLA blends are, for instance, used in the manufacture of films and foils, cans,
beverage and yoghurt containers, vegetable trays and bottles. Accounting for around 80 percent of
the bioplastics market, thermoplastic starch is currently the most prominent and widespread
representative of the bioplastics family. In Europe, Africa and North America, its main plant-based
sources are corn, wheat and potato, whereas in Asia it is mostly made from tapioca.

Although, to all intents and purposes, bioplastics are a worthwhile concept, there is still some
way to go where a number of the more practical aspects are concerned. In the future, we are likely
to see bioplastics which will be more eco-friendly than their conventional fossil fuel equivalents.
The long-term aim should be to replace conventional plastics with bioplastic alternatives in all cases
— bioplastics that are produced from renewable biomass sources and are biodegradable too [3].
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In this article, I will explore the impact of wind power plants on the environment, focusing
on their benefits and drawbacks. I will examine how wind power plants help reduce greenhouse gas
emissions and dependence on fossil fuels, as well as analyze their potential negative effects on
birds, bats, landscapes, and local ecosystems.

Keywords: Wind power plants, renewable energy, energy security, waste recycling.

Wind power plants have become one of the key elements in the transition to renewable
energy sources. They help reduce greenhouse gas emissions and dependence on fossil fuels, making
them an important tool in the fight against climate change. However, like any technology, wind
power plants have both positive and negative impacts on the environment. This article explores the
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main aspects of the impact of wind power plants on ecosystems, as well as possible ways to
mitigate their negative effects.

Wind power plants generate energy without burning fossil fuels such as coal, oil, or gas.
This significantly reduces emissions of carbon dioxide (CO:) and other greenhouse gases, which are
the primary cause of global warming. For example, according to the International Renewable
Energy Agency (IRENA), a single wind turbine can prevent the emission of thousands of tons of
CO:2 annually compared to traditional power plants. The use of wind energy reduces reliance on
limited resources such as oil, gas, and coal. This not only minimizes environmental impact but also
enhances energy security for countries, making them less dependent on fuel imports.

Wind energy is a renewable source because it relies on natural processes that are
inexhaustible. Unlike fossil fuels, which may run out in a few decades, wind will always be
available. This makes wind power plants a sustainable solution for meeting the energy needs of
future generations. Traditional power plants that use coal or gas often pollute the air with harmful
substances such as sulfur dioxide (SO:) and nitrogen oxides (NOx). Wind power plants do not
produce such emissions, which improves air quality and human health. Additionally, they do not
require large amounts of water for cooling, unlike nuclear or coal-fired power plants, reducing
water pollution. Although wind power plants can impact local ecosystems, their overall effect on
biodiversity is less significant compared to fossil fuel power plants. For example, they do not cause
acid rain, which destroys forests and water bodies.

One of the most discussed problems is the collision of birds and bats with wind turbine
blades. This is particularly true for large birds such as eagles and falcons, which often die due to
collisions. Bats are also affected by changes in air pressure near turbines, leading to their death.
Wind turbines generate noise during operation, which can affect local communities and wildlife.
Although modern turbines have become quieter, noise remains an issue for people living near wind
power plants. The installation of wind turbines often requires changes to the natural landscape,
including deforestation or terrain modification. This can disrupt local ecosystems, alter animal
migration routes, and affect vegetation. Studies show that large wind power plants can affect the
microclimate of a region by altering wind patterns or air temperature. This can have indirect effects
on agriculture and natural ecosystems. Wind turbine blades are made of composite materials that
are difficult to recycle. After their service life ends, they often end up in landfills, creating new
environmental problems.

These aspects demonstrate that, despite numerous benefits, wind power plants require
careful planning and the implementation of technological solutions to minimize their negative
impact.

To protect wildlife, monitoring systems are used to detect the approach of birds or bats and
temporarily stop turbine operation. These technologies are based on radar, cameras, and artificial
intelligence, allowing for effective reduction in collision rates. Special materials and designs that
absorb sound waves are used to reduce noise. Moreover, turbines are installed at a sufficient
distance from residential areas to minimize the impact on people. New methods for recycling
composite materials used in blade production are being developed. For instance, they can be used to
produce building materials or energy through pyrolysis. This helps reduce the amount of waste sent
to landfills.

Wind power plants are a crucial element of modern energy systems, helping to reduce
greenhouse gas emissions and dependence on fossil fuels. They are a key tool in the fight against
climate change and the transition to renewable energy sources. However, like any technology, wind
power plants have both positive and negative impacts on the environment. On the one hand, they
reduce air pollution, support biodiversity, and provide a sustainable energy source for future
generations. On the other hand, their operation can lead to collisions of birds and bats, noise
pollution, landscape changes, and other environmental issues. In the future, wind energy can
become even more efficient and environmentally friendly thanks to innovations and international
cooperation. To achieve this, it is essential to strike a balance between environmental benefits and
potential risks, as well as to continue investing in research and the development of new
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technologies. Wind power plants are not only a source of clean energy but also an important step
toward creating a sustainable future for our planet.
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Der Artikel untersucht die Merkmale der Mikrobiota von Sauerteig-Starterkulturen, die zum
Brotbacken verwendet werden. Es wird die Zusammensetzung der mikrobiellen Gemeinschaften,
einschlieBlich Hefen und Bakterien, insbesondere Milchsaurebakterien, die in Sauerteigen
dominieren, beschrieben. Es wird festgestellt, wie wichtig eine genauere Untersuchung der
Bildungsmechanismen und der Dynamik der Mikrobiota fiir die Erhaltung traditioneller Sauerteige
und die Gewahrleistung der Nachhaltigkeit ihrer Eigenschaften ist.

Schlusselwdrter: Sauerteig-Starterkulturen, Bakterien, Hefen, das Brotbacken, Mikrobiota

Das Brotbacken ist ein uraltes Handwerk, das mehr als 10 000 Jahre in das neolithische
Asien zuruckreicht. Alle Brote waren friher natirlicherweise durch die vorhandenen
Mikroorganismen gesdauert; mit der Professionalisierung der Brotherstellung wurde die spontane
Fermentation beim Brotbacken jedoch seltener. Durch den gezielten Zusatz von ausgewéhlten
Hefen konnten die Triebfiihrung beschleunigt und das Risiko von Fehlgarungen minimiert warden

[1].

Mikrobiologische Sauerteiggemeinschaften setzen sich aus zwei funktionellen Gruppen
zusammen: Hefen und Bakterien. Mit dem Reifegrad eines Sauerteigs nimmt die Vielfalt der
Bakteriengattungen in der Sauerteiggemeinschaft ab. Die Mehle sind hauptsachlich durch
stoffwechselaktive Gattungen besiedelt, die zu den Phyla der Proteobacteria (Acinetobacter,
Pantoea, Pseudomonas, Comamonas, Enterobacter, Erwinia und Sphingomonas) oder der
Bacteroidetes (Chryseobacterium) gehoren. lhre relative Haufigkeit variiert mit dem Mehl. Gut ein
Tag nach der Vermehrung ist diese Population mit Ausnahme der Enterobacteriaceae fast
vollstandig gehemmt. Obwohl Mitglieder des Phylum Firmicutes in den Mehlen in sehr geringen
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oder mittleren relativen Haufigkeiten vorhanden sind, werden sie schon nach einem Tag der
Vermehrung dominant. Bei den Firmicutes dominieren ganz stark die Milchsdurebakterien [2].

In der Literatur Uber Sauerteig werden mehr als 60 gangige Arten von Milchsdurebakterien
beschrieben,  darunter  Fructilactobacillus  sanfranciscensis, Levilactobacillus  brevis,
Limosilactobacillus fermentum, Lactiplantibacillus plantarum, Leuconostoc mesenteroides,
Weissella cibaria und Weissella confusa; allerdings kommen nicht notwendigerweise alle diese
Arten in einem bestimmten Starter vor. In der Tat werden die meisten reifen Sauerteig-Kulturen von
einer bis drei Bakterienarten dominiert. Dabei kommt F. sanfranciscensis besonders haufig vor und
ist meist auch dominant. Eine Genomanalyse von F. sanfranciscensis hat gezeigt, dass das Genom
zwar das kleinste innerhalb der Familie der Lactobacillaceae ist (ca. 1,3 Mbp), die ribosomalen
RNA — Operons aber in der hochsten Dichte aller bekannten Genome freilebender Bakterien
vorhanden sind. Diese Eigenschaft konnte es diesem Bakterium ermdglichen, rasch auf die
wechselnden Bedingungen des Sauerteigs zu reagieren und ein schnelles Wachstum mit einem
fermentativen Stoffwechsel einzuleiten [3, 4].

In Sauerteig kdnnen ebenfalls Essigsaurebakterien vorkommen, wenn auch deutlich weniger
haufig als Milchsdurebakterien. Sie sind negativ mit F. sanfranciscensis, aber positiv mit einigen
Hefen assoziiert. Es ist wenig bekannt, welche Faktoren ihr Vorhandensein beeinflussen. Die
Essigsdurebakterien sind eine meist Ubersehene Gruppe im Sauerteigmikrobiom. Sie werden in den
Literaturtibersichten ber die mikrobielle Vielfalt von Sauerteig haufig nicht oder nur am Rande
behandelt [3].

Hefen sind einzellige Pilze, die sich klonal vermehren kénnen, aber nicht in der Lage sind,
echte Hyphen zu bilden, weshalb sie sich gut fiir die Brotherstellung eignen. Mit der Produktion
von CO; tibernehmen sie eine entscheidende Rolle fur die Sauerteigbildung. Im Laufe der globalen
Geschichte des Backens wurden Hefen darauf selektioniert, dass sie eine schnelle Fermentation und
eine maximale CO»-Produktion begunstigen. Hefen produzieren verschiedene Klassen von
Alkoholen, Estern und organischen Sduren, die sowohl die Aktivitat der Bakterien als auch den
Flavor des Sauerteigs beeinflussen [5].

Zu den Sauerteighefen gehoren Arten verschiedener Gattungen innerhalb der Ordnung
Saccharomycetales. Zu den (blichen Sauerteighefen gehoren unter anderem Saccharomyces
cerevisiae, Kazachstania humilis, Candida krusei, Kazachstania exigua, Torulaspora delbrueckii,
Wickerhamomyces anomalus und Pichia kudriavzevii. S. cerevisiae wird oft als die «klassische»
Sauerteighefe angesehen, da sie in den meisten Startern dominant vorhanden ist und oft mit den
ersten Sauerteigbroten in Verbindung gebracht wird [4].

Mikrobielle Sauerteig-Gemeinschaften konnen sowohl einfach, als auch komplex
zusammengesetzt sein. Spontane Fermentationen fihren tendenziell zu eher komplexen Systemen,
wogegen der Zusatz von ausgewdahlten Starter-Mikroorganismen zu eher einfachen mikrobiellen
Systemen flihrt. Weitere Studien missen durchgefuhrt werden, um die verborgenen Mechanismen
aufzudecken, die der mikrobiellen Zusammensetzung, Dynamik und Stabilitdt von Sauerteig
zugrunde liegen. Das Verstandnis solcher Mechanismen ist unabdingbar, um die am besten
geeigneten Bedingungen zu ermitteln, die es ermdglichen, einen bestimmten traditionellen
Sauerteig als stabiles mikrobielles Okosystem zu erhalten und so die typischen Merkmale des
entstehenden Produkts im Laufe der Zeit zu bewahren.
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The development and widespread use of the Internet and digital technologies have
dramatically transformed modern marketing. These technologies have influenced all areas of our
lives, including the way we obtain information, communicate and make purchases. It is
digitalization that has become an incentive for innovative business progress in the new digital era.
With the help of digital tools, companies can quickly and efficiently solve various marketing tasks,
both strategic and tactical.

Here are the benefits of using digital technologies in marketing:

- digital technologies allow you to reach an audience around the world, expanding the
market for business;

- the ability to communicate directly with customers and receive feedback, which helps to
improve products and services;

- digital technologies are often more cost-effective than traditional marketing methods,
especially for small and medium-sized businesses;

- use of various content formats (video, images, text) to attract the attention of the audience
and increase interest;

- use of advanced analytical tools to respond quickly to changes in market conditions,
consumer needs and behavior;

- improving the quality and speed of customer service, and enhancing the service.

Social media has become a key tool in modern marketing, especially in the context of the
crisis and martial law in Ukraine. For many companies, they are almost the only way to develop and
maintain their business, as the number of Internet users and their activity in social networks is
constantly growing[1].

Modern digital technologies are constantly evolving, providing marketers with more and
more opportunities to work in social media. As a result, social media marketing is becoming more
efficient and comprehensive. New tools and platforms are emerging that allow for the
implementation of various marketing strategies, including advertising, PR, direct sales, and
personalized communications. Social media marketing (SMM) is no longer just a separate tool, but
a full-fledged digital marketing area. It can exist both independently and in combination with other
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marketing technologies, creating a communication system. Promotion of a company, brand or
product through social media.

Current research shows that Facebook and Instagram are the most important channels for
engaging with the audience, communicating and influencing consumer behavior. Facebook is the
undisputed leader among global social platforms, uniting millions of users. For marketers, it is a
valuable resource that requires special attention and marketing efforts. Instagram, in turn, is
extremely popular among young people. Both platforms serve as a place where potential buyers
search for information, communicate with each other, and share their shopping experiences. Groups
are created here to discuss goods and services and evaluate the work of companies. Instagram is not
only a communication channel, but also a sales channel focused mainly on a young audience. About
67% of Instagram users are between the ages of 18 and 34, of whom 55% are women[2]. The
advantages of using Facebook and Instagram are that both platforms offer opportunities for precise
targeting of specific audience segments based on various parameters (age, gender, interests, etc.).
The platforms also provide opportunities for active communication with the audience, contests,
polls, and other interactive events. Facebook and Instagram provide detailed statistics on the
audience and the effectiveness of advertising campaigns, which allows you to optimize your
marketing strategies. The full-scale war waged by Russia against Ukraine has had a significant
impact on the use of social media, including Facebook and Instagram.

According to Savytska, social media marketing provides companies with a great opportunity
not only to attract customers but also to build strong relationships with them, turning them into a
loyal audience and even brand ambassadors. To achieve this goal, there is a whole arsenal of
marketing tools. One of the key elements of success is community management. It involves active
communication with the audience, responding to comments and questions, creating interesting and
useful content that helps attract and retain subscribers. Content marketing is equally important.
High-quality and interesting content, whether it is texts, images, or videos, is the basis for attracting
audience attention and building a positive brand image. It is important to create content that meets
the interests and needs of your target audience. Effective work with social media interfaces also
plays an important role. A user-friendly and intuitive interface facilitates better navigation and user
interaction with your content. Finally, social media monitoring is essential for tracking mentions of
your brand, analyzing audience sentiment, and responding to negative reviews or comments in a
timely manner. This allows you to maintain a positive image of the company and solve problems
that may arise in a timely manner. The use of these tools in combination allows companies to
effectively use the potential of social media to build a loyal audience, create a community of
customers, and successfully develop their business [3].

Promotion on social media is not only about spreading information about a brand or product,
but also about creating an active community where members of the target audience can
communicate and exchange opinions. For well-known brands with a wide audience that already
actively uses social media, promotion can be particularly effective and cost-efficient. However, for
new products or companies seeking to increase their visibility and build customer loyalty, more
comprehensive and painstaking work is required. It is important not only to “convey” information
about the product, but also to emphasize its key advantages - price, quality, design, and consumer
culture. In many cases, online contact alone is not enough; it needs to be combined with offline
marketing tools, such as presentations, sales pitches, and others.

Customer support on social media is of particular importance. Creating special groups or
blogs where customers can get advice and answers to their questions is an effective way to reduce
call center and customer service costs. Instead of contacting the call center, customers can get the
information they need on a platform that is convenient for them, which helps to increase their
loyalty and satisfaction. Thus, social media is a powerful marketing tool that allows not only to
reach a wide audience but also to build strong relationships with customers, turning them into loyal
brand advocates.

Social media has become an integral part of many people's lives. That's why managing
social media reputation is critical to the success of any brand. This process involves constantly

18



monitoring brand mentions and actively participating in discussions on various platforms. It is
important not only to collect feedback from the audience, but also to respond to it promptly, as well
as to gently influence the formation of public opinion. Effective reputation management requires a
comprehensive approach and coordination of all elements of the marketing mix. So if the quality of
the product leaves much to be desired, no PR activities will be able to radically change the negative
impression of the audience. Only after improving the quality of the product can reputation
management be used to regain the trust of dissatisfied customers. In order to detect and respond to
negative mentions of a brand or product in a timely manner, it is necessary to constantly collect and
analyze information from various social networks and blogs. Given the huge number of such
platforms, it is better to automate this process with the help of special services such as Babkee.

Thus, social media monitoring is a mandatory step before launching any communication
campaign. It helps to find out the audience's attitude towards the brand and track the dynamics of
this attitude in the future. It's important to remember that the success of social media marketing
depends on many factors, including the specifics of the product and the way the company operates.
They influence the formation of the target audience and the choice of effective communication
tools.
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Y emammi posenanymo aoanmayiio pecionie 0o 3mMiHu Kiimamy, a came 6nau8 KiiMamudHux
3MiH Ha eKOHOMIKY ma ekocucmemu. Onucano OCHO6HI niOX00u 00 aodanmayii, maxi sK
MoOepHizayin Hppacmpykmypu, a2pOHOMIYHI piUleHHsT Ma CUCIeMU DPAHHbO2O NONEPEeONHCEHHS.
Hasedeno npuxnaou ycniwnux aoanmayitinux 3axo0ié y pisHUX pecioHax, 30Kpema 8 YKpaiHi.
Busnaueno kniouosi euxknuku aoanmayii, maki Ak Opaxk QinaHcyeanHs ma HeoOXiOHICMb
KOOPOUHAYIT MIdC OpeaHamu 61aou.

Knrwowuosi cnoea: smina kiimamy, adanmayiini  3axo0u, eKoJociyHa  Oesneka,
iHghpacmpykmypa, cmanuii po36umox

The paper examines regional adaptation to climate change, specifically the impact of
climate change on the economy and ecosystems. The paper describes the main approaches to
adaptation, such as infrastructure modernization, agronomic solutions, and early warning systems.
Examples of successful adaptation measures in different regions, including Ukraine, are provided.
Key challenges to adaptation are identified, such as lack of funding and the need for coordination
between authorities.
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Climate change is a global problem that affects the socio-economic development of regions.
Temperature increases, changes in mineral precipitation, extreme weather events - all this requires
the use of adaptation measures to reduce the negative impact on ecosystems and the population. An
important aspect is the development of regional strategies that take into account the specifics of
local climatic conditions, infrastructure and resources.

Climate change has consequences for regions depending on their geographical location. For
example, coastal zones face the risks of sea level rise and flooding, while inland regions may suffer
from drought or water shortages [1]. Ukraine is already experiencing changes in climatic
conditions, leading to an increase in the number of natural disasters, such as floods and heat [2].
These are specific features for agriculture, forestry and water resources.

Adaptation to climate change occurs in the implementation of measures aimed at
minimizing damage and increasing resilience to climate impacts. The main approaches include
infrastructure changes, agronomic adaptation measures, and early warning development.

Several successful practical adaptations can be identified from the example of European
countries and the USA. For example, in the Netherlands, adaptation of coastal zones to sea level
rise works through the creation of comprehensive flood protection systems [3]. In California, water
resources management strategies have been adopted in conditions of prolonged drought, in
particular through the use of innovative technologies in scaling up [4]. In Ukraine, the greatest
attention is paid to measures to restore and preserve water resources that are under threat due to
changes in the precipitation regime. For example, in the Carpathian region, projects have been
implemented to preserve natural water sources and increase the resilience of forest ecosystems to
climate change [5]. Many countries have developed national strategies for adaptation to climate
change. In Ukraine, the “Strategy of Environmental Security and Adaptation to Climate Change
until 2030 has been adopted [6]. According to this document, the main environmental threats to
Ukraine are a significant level of pollution of atmospheric air, water and land resources, an
imperfect system of state supervision (control) and monitoring of the environment. There is also a
critical situation with the generation, accumulation, storage, processing, utilization and disposal of
waste. This Strategy defines the main areas of adaptation measures, including energy efficiency,
biodiversity conservation and prevention of natural disasters, as well as measures to increase energy
efficiency and improve infrastructure.

Climate policy, despite the war, remains among the main priorities of environmental
reforms, and the post-war recovery of Ukraine should take place with ultimate climate goals and the
implementation of measures to adapt to climate change. This year we also have many climate
achievements - the National Climate Strategy until 2035 and the Action Plan until 2026 were
approved [7]. The project experts calculated the required number and cost of adaptation measures
for three pilot regions — early warning systems, protective engineering structures, irrigation and
drainage systems, smart grids, etc. The total cost of 168 climate change adaptation measures for
Lviv region is 273.7 million euros, for Mykolaiv region it is recommended to implement 171
measures worth 155.7 million euros, and for Ivano-Frankivsk region 158 measures worth 152.650
million euros are needed [8].

One of the key problems of adaptation is insufficient funding and coordination between
national and local authorities [9]. Effective implementation of measures requires comprehensive
planning that includes both environmental and socio-economic aspects. The prospects for
adaptation depend largely on the ability of regions to introduce innovations, cooperate with
international organizations and attract funding from global climate funds.

Therefore, adaptation of regions to climate change is a necessary condition for their
sustainable development. Integration of adaptation measures into state programs, innovative
solutions and international cooperation are key elements of successful adaptation. It is important

20



that these measures are aimed at minimizing risks to ecosystems and the population, as well as
supporting the economic stability of the regions.
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Cmamms auanizye €8poneucokull 00C8i0 cmanoapmu3ayii 20meabHux nocay2 y KOHmMeKCcmi
inmeepayii Ykpainu oo €C. Pozensanymo ocuoeni cucmemu cmanoapmu3zayii (Hotelstars Union,
HOTREC, ISO, "Green Key", "Eurom Accessibility") ma ocobnusocmi cepmugpixayii comenvbHo2o
bisHecy. Busnaueno ennug eoennux Oitl Ha cghepy 20CMUHHOCMI ma nepcnekmueu ii 8i0HOBNeHH s,
30Kpema yupposizayiro, po3suUmox ekocomenis i 600CKOHANCHHs 3AKOHO0A8CMEa 05 iHmezpayii 6
€8DONEUCLKULL PUHOK.

Knrowuosi cnosa: cmanoapmusayis, eomenvui nociayeu, €gponeticokuii Coro3, Hotelstars
Union, HOTREC, cepmudikayis, MmixcHapoOHi cmanoapmu, mypusm, 2omeibHe 20CNn00apcmeo,
AKICMb  00CTY208Y8AHHSA, B0CHHI YMOBU, adanmayis, exocomeiui, yu@posizayis, O0epicasHe
PpecynoBaHHsl.

The article analyzes the European experience of standardizing hotel services in the context
of Ukraine's integration into the European Union, looks at the basic standardization systems
(Hotelstars Union, HOTREC, 1SO, Green Key, Eurom Accessibility) and the characteristics of the
certification of the hotel business, and looks at the impact of the war on the sphere of hospitality
and the prospects for its recovery, including digitization, the development of ecotourism and the
improvement of legislation for integration into the European market.
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Since Ukraine has set a course for joining the European Union, hotel service standardization
is becoming increasingly relevant. In the modern European space, the following standardization
systems exist: star rating standardization, HOTREC (Hotels, Restaurants & Cafes in Europe),
Hotelstars Union (European star certification system), ISO (International Organization for
Standardization), the European "Green Key" system for environmental certification, and the
"Eurom Accessibility" certification for accessibility. EU countries have special laws, strategies, and
policy documents aimed at developing tourism and hospitality. Some countries provide financial
support and invest efforts into marketing campaigns for international promotion.

International standards — are adopted by international or regional standardization
organizations focused on standardization, metrology, and quality. They develop terms and
definitions, testing methods, work procedures, and products that are objects of foreign trade.
International standards: — establish requirements and indicators that correspond to the global
technical level; — regulate issues of compatibility, interchangeability, technology, transportation,
and storage of various types of products [1, p.28].

According to national legislation, hotel categorization is not mandatory. Standards for
categorization should be developed based on the European Hotelstars Union system. Since June 1,
2021, Ukraine has become a member of the European community of national associations of hotels
and restaurants HOTREC. In modern conditions, there should be an improvement of the current
legislation on tourism and the hotel industry through the development and adoption of effective
regulatory legal acts aimed at the development of the country's tourism complex[1. p.198].

At the interstate level, quality requirements are determined by the ICO 9000 standards.
According to the international ICO 9000 standards, to ensure quality, it is necessary to:

- an appropriate material base for the hotel enterprise;

- qualified workers who perform professional duties with high productivity;

- a justified organizational-functional structure and professional management of the
enterprise, as well as quality management of services in particular[3].

The services of hotel enterprises are subject to mandatory certification. In Ukraine,
mandatory standardization can only be conducted by state-owned enterprises authorized as
certification bodies for hotel services. These bodies are aware of all the requirements and the
procedure for conducting certification of hotel services.

Only those hotel businesses that already have a star status and want to improve it are subject
to certification. Hotel businesses must undergo certification of compliance every five years. Hotel
enterprises that carry out economic activities without a certificate of compliance are subject to
financial impact measures - penalties in the amounts provided by law[3].

In the current military conditions, the hotel industry in Ukraine has proven to be particularly
vulnerable, which is manifested through infrastructure destruction and the absence of hotel service
consumers. As a result of active hostilities, a large number of hotels in various territories of Ukraine
have been destroyed and are not subject to restoration. The situation with hotels located in occupied
territories is complicated.

Despite active military actions in most of Ukraine, the State Tourism Development Agency,
together with the Association of Hotels and Resorts of Ukraine, is implementing a project to test the
European hotel classification system "Hotels Stars Union". The current military situation in Ukraine
allows identifying promising areas for the development of the hotel industry:

- relocation of the hotel business to safer areas of Western Ukraine;

- transition of hotel services to the rehabilitation of individuals affected by active hostilities,
which is in greater demand in the current military time. Activation of resort hotels;

- increase in the number of hotels with apartments, which are more suitable for
accommodating families and comfortable long-term stays;
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- deferred demand for tourism and promotion of Ukraine at the international level will
activate tourism activities after the end of the war, which will also affect the hotel industry;

- adaptation of hotels to the realities of wartime and the search for new forms of service;

- formation of "deferred supply” in the hotel market, which will activate competition and
improve services in the country's hotel enterprises;

- re-equipping hotels taking into account safety requirements and autonomous operation
(availability of bomb shelters, autonomous power sources);

- development of eco-hotels with a focus on alternative energy;

- strengthening control over the origin of investments made in the hotel industry;

- bringing hotel industry standards closer to European Union standards;

- development of new enterprises and re-equipment of existing ones by attracting funds from
various post-war recovery funds[4].

Our country has great potential for the development of tourism and the hotel business, but
this market has its characteristics and requires improved state regulation for its development. It is
necessary to introduce new comprehensive legislation that will take into account the problems of
the hotel sector in modern conditions. Digitalization and innovative solutions will also help in
solving many problems. But first of all, the end of military operations is needed to normalize and
attract foreign investment.
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Y nybnixayii  nposedeno  oensio  eadcausocmi — eemepunHapHoi  meouyunu.  byno
NPOAHANIZ08AHO OOCTIONCEHHS. MaA poOoui OOKyMenmu, wob niokpecaumu ii 6Hecox y 000podbym
MBAPUH, 2POMAOCHKE 300P08 sl MA HAYKOGI IHHO8aAYil .

Knrouosi cnosa: éemepunapra meouyura, meapunu, Haykosi innosayii, EBVM, epomadcoke
300p08 5.

The publication reviews the importance of veterinary medicine. Research and working
papers were analyzed to highlight its contributions to animal welfare, public health and scientific
innovation.
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Veterinary medicine encompasses the prevention, diagnosis, and treatment of diseases in
animals. Beyond animal care, veterinarians significantly impact public health, food safety and
biomedical research. This publication examines the important roles of veterinarians in various
sectors and highlights the need for their contribution to society.

The primary responsibility of veterinary medicine is to maintain and enhance animal health.
Veterinarians address a wide range of health issues in animals, from common ailments to complex
diseases. Their expertise ensures the well-being of pets, livestock and wildlife, contributing to
ecological balance and biodiversity [1].

Veterinarians are at the forefront of monitoring and controlling zoonotic diseases — illnesses
transmissible between animals and humans. Their vigilance in disease surveillance and management
is crucial in preventing outbreaks that could have severe public health implications. For instance,
the detection of West Nile virus in New York City in 1999 highlighted the essential role of
veterinarians in identifying and managing emerging health threats [2].

Veterinary professionals ensure the health of livestock, directly influencing the safety and
quality of the human food supply. By implementing health programs and monitoring for diseases in
food-producing animals, veterinarians help to prevent foodborne illnesses and ensure the
availability of safe animal products for consumption.

Veterinary medicine contributes to medical research through comparative studies and the
development of new treatments. Research in veterinary science often parallels human medicine,
leading to advancements that benefit both animals and humans. The application of outcomes
research principles in veterinary medicine, for example, has enhanced the development and
evaluation of veterinary pharmaceuticals and biologics [3].

The integration of evidence-based practices in veterinary medicine ensures that clinical
decisions are informed by the best available research. This approach enhances the quality of care
provided to animals and supports continuous improvement in veterinary practices. The Royal
College of Veterinary Surgeons emphasizes the importance of EBVM in promoting effective
clinical governance and improving patient outcomes.

Veterinarians play a role in environmental conservation by monitoring the health of wildlife
populations and investigating the impact of environmental changes on animal health. Their work
contributes to the preservation of species and the maintenance of healthy ecosystems [4].

In conclusion, veterinary medicine is integral to various aspects of society, from ensuring
animal welfare to safeguarding public health and advancing scientific research. The diverse roles of
veterinarians underscore the necessity of supporting and advancing the field of veterinary medicine
to promote a healthier world for both animals and humans.
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Y ecmammi pozenadaemocsa enaue nandemii COVID-19 na ceimogy Kpyizwy iHOycmpiio.
Jlocniodiceno O0CHOBHI Kpu308i acnekmu, CHPUHUHEHI NAHOeMIEl0, a MAaKoMC 3axoou, SKi
3acmoco8yomscs 0Jisl 8I0HOGeHH s eany3i. [Ipoananizo8ano eKoOHOMIYHI HACAIOKU NAHOEMIl, 3MIHU Y
8UMO02ax 00 Oe3nexu, JaHY2 NOCMAYAHHA MA NePCReKmMusU PO3BUMKY KPYi3HO20 Mypusmy 8
Ykpaini.

Knrouoesi cnoesa: kpyizuuii mypusm, nanoemis COVID-19, 6e3nexa, 8i0HO81EHHS, NACANCUDU.

The impact of the COVID-19 pandemic on the global cruise industry is examined in this
article. The main crisis aspects caused by the pandemic, as well as the measures applied for the
industry's recovery, are studied. The economic consequences of the pandemic, changes in safety
requirements, and supply chain disruptions are analyzed

Keywords: cruise tourism, COVID-19 pandemic, safety, recovery, passengers.

Cruise tourism is one of the fastest growing sectors of the tourism market. It attracts millions
of tourists due to the high level of comfort, diverse itineraries and high-quality service on board the
liners. However, the COVID-19 pandemic has radically changed the situation in the industry,
leading to its rapid decline. Mass closures of ports, restrictions on international travel and high
levels of infection on board ships have become key challenges for the cruise industry.

The COVID-19 pandemic has caused a major crisis in cruise tourism, as cruise ships have
become hotspots for the spread of the virus due to the large number of passengers in a confined
space. Many countries have closed their ports to cruise ships, leading to mass cancellations.
According to the Cruise Lines International Association (CLIA), cruise ship mobility in 2020
decreased by 19.57%-42.77%. Some cruise lines have been forced to suspend operations
completely, and a significant part of the ships have been sold or decommissioned.

The cruise industry has suffered massive financial losses due to the pandemic. Border

closures and travel restrictions have led to a sharp decline in passenger traffic, which in turn has led
to a decline in cruise companies' revenues. Many travel agencies specializing in cruise tours have
gone bankrupt. To reduce financial losses, companies have been forced to reduce staff and even sell
their ships. For example, Carnival Cruise Line has laid off more than 26,000 employees.
In order to overcome the crisis, cruise lines are developing new strategies to restore travel demand.
One of the main directions is to improve the level of safety and hygiene on board the liners. New
ventilation and air purification systems are being introduced, sanitary control measures are being
strengthened, and restrictions on the number of passengers on board are being introduced. Some
companies are focusing on domestic routes to minimize the risks of crossing international borders.

The pandemic has also impacted the cruise tourism supply chain. Border closures and
quarantine restrictions have disrupted the delivery of food and other essential supplies to ships.
Many suppliers have been unable to meet their obligations due to delays in logistics processes.
Changes in sanitary control regulations have also impacted the requirements for transportation and
storage of products, making it difficult to provide ships with the necessary supplies.

The COVID-19 pandemic has thus caused an unprecedented crisis in the cruise industry,
resulting in massive cancellations, economic losses and changes in travel safety regulations. The
recovery of the industry requires a comprehensive approach, including the implementation of new
sanitary standards, optimization of routes and improvement of conditions on board ships. In
addition, cruise companies are forced to adapt to the new realities, reviewing their business models
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and developing innovative approaches to attract passengers. It is expected that in the coming years
the cruise market will gradually regain its position, but with new standards of safety and travel
organization.
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Hocnioocennss npucesauene auaniizy CYYACHUX ASPAPHUX MEXHONO02Il, MAKUX AK MouHe
3emaepobcmeo, OIOMEXHON02I ma eKoN02IUHO CMIUKI Memoou 6e0eHHs 20Cno0apcmed, sKi
CHpuUsAIOmMs  NiOBUWEHHIO NPOOYKMUBHOCI MaA  eheKMUBHOCMI  CilbCbKO20 20CN00apcmaa.
OKpecneHo 0CHOB8HI GUKIUKU, PUSUKU A NEePCREeKMUBU iX 8NPOBAON’CEHHS Y KOHMEKCMI 2100anbHOT
npo0oeobyoi besnexku. Buceimaeno poav imHosayiinux piweHb ma MINCHAPOOHOI chisnpayi y
NOOONAHHI NPOOIEeMU HeCayi NPOO06OIbCMEA.

Knwuogi cnosa: npooosonvua 6esnexa, citbCbke 20CNO0APCMB0, APApHi MEXHOI02I,
moyHe 3emaepoocmeo, 6iomexHono2li, cmanicmo, 2100aNbHI BUKTUKU.

This study analyzes modern agricultural technologies, such as precision farming,
biotechnology, and sustainable farming practices, which contribute to improving agricultural
productivity and efficiency. The paper outlines key challenges, risks, and prospects for their
implementation in the context of global food security. It highlights the role of innovative solutions
and international cooperation in addressing food shortages and ensuring sustainable food
production.

Keywords: food security, agriculture, agricultural technologies, precision farming,
biotechnology, sustainability, global challenges.

By the end of the first quarter of that 21st century, 2025, world population will approach 8
billion people, an increase of 2.5 billion from the 1990s. Recent projections suggest something less
than 8 billion but still project a more than 2 billion increase. Nearly all of this increase will be in
developing countries. The population of SubSaharan Africa will more than double. But the increase
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in the number of mouths to feed is only part of the challenge. Income growth also drives the
demand for food. With modest income growth, food needs in the developing countries could nearly
double in the next 30 to 40 years. Further, by 2025, population in developing country cities will
increase by about the same number, 2.5 billion people. With rising incomes and urbanization, the
composition and characteristics of food demand will be significantly different [1].

Increasing population and consumption are placing unprecedented demands on agriculture
and natural resources. Today, approximately a billion people are chronically malnourished while
our agricultural systems are concurrently degrading land, water, biodiversity and climate on a
global scale. We can all agree, regardless of our background, that feeding everyone while
maintaining the Earth’s ecosystems are critical goals. But how can this be done?

We know that agriculture plays a key and direct role in achieving the Sustainable
Development Goal (SDG 2) to end hunger, achieve food security and improved nutrition, and
promote sustainable agriculture. However, to meet the world’s future food security needs, we need
to make sure agriculture is also central to strategies to address other SDGs on poverty, water,
biodiversity, sustainable cities, sustainable energy, and climate change [2].

Agriculture plays a crucial role in overcoming the food crisis. Modern agricultural practices
allow for increased production efficiency and the rational use of resources. One such technology is
precision farming, which utilizes satellite monitoring, GPS systems, and sensors to optimize crop
management and reduce fertilizer and water consumption.

Biotechnology also plays an important role in ensuring food security. Genetically modified
crops have enhanced resistance to pests, diseases, and adverse weather conditions, which helps
increase yields. Moreover, vertical farming and hydroponic methods enable food production
without soil, which is particularly relevant for regions with limited agricultural land.

Sustainable agricultural development is another essential aspect of food security. Organic
farming, agroforestry, and the use of environmentally friendly production methods contribute to
biodiversity conservation and improve product quality.

To ensure food security, it is essential to consider a comprehensive approach that integrates
several strategic directions. First and foremost, protecting the interests of domestic producers is a
priority. Improving the legislative framework that regulates food production, distribution, and
storage will be a key step in creating competitive market conditions, protecting against unfair
participants, and ensuring high product quality. Governments play an active role in supporting local
production. Through various support programs, grants, and preferential lending, it is possible to
stimulate production growth. This, in turn, will contribute to the modernization of technologies and
the expansion of production capacities. Another important aspect is infrastructure development.
Effective logistics and modern food storage facilities will help optimize costs, reduce food losses,
and ensure product freshness. The development of transport infrastructure, the construction of
modern warehouses, and refrigeration complexes will address these challenges. Finally, public
education and the promotion of healthy consumption play a key role in shaping a conscious
consumer. Informing citizens about the importance of healthy eating, proper food selection, and
storage will help create a culture of quality nutrition and enhance food security [3].

In conclusion, agriculture remains the foundation of food security in the 21st century. The
implementation of innovative technologies, sustainable development, and efficient resource
management will help to increase food production and ensure the stability of the global food
system. However, achieving this goal requires a comprehensive approach that includes government
support, scientific advancements, and raising public awareness.

Through international cooperation and technological progress, it is possible to create a
reliable and resilient food supply system for future generations. Investing in modern agricultural
practices, improving infrastructure, and promoting sustainable farming methods will not only
enhance food security but also strengthen the global agricultural economy and ensure a better
quality of life for people worldwide.
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OcHnoeéna mema 00CHI0NCEHHA NONA2ANA Y GU3HAYEHHI GNAUBY COpmy COi Ha
8POJICAUHICMb 34 OOHAKOBUX YMO8 BUpowysanHs. Jlocniodcenns niomeepouno 6aniciusy pofb
copmy 8 Q0CsCHEeHHI 8UCOKUX 8poxcais coi. [1o0anvuui 00CaiONCEHHSA 8 YbOMY HANPAMK)Y 003801Mb
po3wupumu 3HaHHA npo 0ionociuni ocodausocmi coi ma po3pooumu Oinbu echekmusHi mexHoN02ii
i1 Upouyy8amnHsi.

Knwuoei cnosa: cos, epooicaiinicms, copmu, OLIOK, AMIHOKUCIOMU, BUPOUYBAHHS,
00CNI0HCEHHS

Das Hauptziel der Studie bestand darin, die Auswirkungen der Sojabohnensorte auf den
Ertrag unter gleichen Anbaubedingungen zu bestimmen. Die Studie bestétigte die wichtige Rolle
der Sorte flir das Erreichen hoher Sojaertrage. Weitere Forschungen in dieser Richtung werden das
Wissen (ber die biologischen Eigenschaften der Sojabohne erweitern und effektivere Technologien
fir ihren Anbau entwickeln.

Schltsselworter: Sojabohne, Ertrag, Sorten, Protein, Aminoséuren, Anbau, Forschung

Sojabohne (Glycine hispida) ist eine der wichtigsten Hulsenfriichte der Welt. Sein Korn
ist eine echte Quelle fur Proteine und Aminosauren, die der menschliche Kdrper braucht. Aufgrund
seines hohen Proteingehalts (30-55 %) und seiner Vitamine wird Soja oft als pflanzliches Fleisch
bezeichnet. Darliber hinaus ist es eine wertvolle Futterpflanze und aus seinen Samen wird
hochwertiges Ol gewonnen.

Sojabohnen sind wérmeliebende Kurztagpflanzen. Damit die Samen keimen kdnnen,
muss die Bodentemperatur in 10 cm Tiefe mindestens 10-14 °C betragen. Die Kultur stellt hohe
Anforderungen an die Feuchtigkeit, insbesondere wéhrend der Bliitezeit und der Bohnenbildung.
Feuchtigkeitsmangel kann zu erheblichen Ernteverlusten fiihren. Sojabohnen sind in der Lage,
atmospharischen Stickstoff zu binden und so den Boden anzureichern.

Die Wahl der Sojabohnensorte ist einer der wichtigsten Ertragsfaktoren. Verschiedene
Sorten unterscheiden sich in folgenden Eigenschaften: Resistenz gegen Krankheiten und
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Schédlinge; Sorten, die gegen hdufige Krankheiten resistent sind, bendtigen weniger chemische
Behandlungen; schnelle Reifung, frihe Sorten ermdglichen es Ihnen, Herbstfroste zu vermeiden;
Pflanzenhohe, hohe Sorten neigen eher zum Lagern; Ol- und Proteingehalt, Sorten mit hohem
Olgehalt eignen sich besser fiir die Olproduktion und solche mit hohem Proteingehalt besser fiir die
Lebensmittelindustrie.

Eine an vier Sojabohnensorten (Ezra, Commander, Mentor, Kyoto) durchgefiihrte Studie
zeigte, dass die Ertrédge selbst unter gleichen Anbaubedingungen erheblich variieren kénnen. Den
hdchsten Ertrag erzielte die Sorte Ezra, den niedrigsten die Sorte Commander. Dies zeigt, dass die
richtige Sortenwahl das Endergebnis maRgeblich beeinflussen kann.

Sortenname Ertrag, c/ha
Esra 35,2
Kommandant 27,4
Mentor 29,8
Kyoto 31,5

Sojabohnen sind eine wertvolle Nutzpflanze mit vielseitigen Anwendungsmadglichkeiten.
Um hohe und stabile Ertrdge zu erzielen, miissen die biologischen Eigenschaften der Pflanze
berucksichtigt und die richtige Sorte ausgewahlt werden. Die Ergebnisse der Studie bestatigen, dass
die Sortenwahl einer der wichtigsten Faktoren flir den Erfolg des Sojaanbaus ist.
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CRYPTOGRAPHY: BASIC METHODS OF ENCRYPTION AND DECRYPTION
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B oaniu pobomi pozensinymo nowsmms Kpunmoepaghii, nokazaHo O0esKi 3 aneopummis
wughpysanns a maxooic ix sacmocysanns 6 icmopii i cyuacnomy ceimi. byna nposedena oyinka
HAOIIHOCMI HABEOEHUX ANICOPUMMIB | NOKA3AHO 3ACO0U deuudpy8aHts NOBIOOMIEHD.

Kniouosi cnoea: kpunmoepaghis, «roughioenyitinicmo, KibepOesneka, wugpysanns,
Odewughpysanms, Kpunmoauais, areopummu, Wu@dpu.

This research examines the concept of cryptography, shows some of the encryption

algorithms, their application in history and the modern world. The reliability of the above
algorithms was evaluated, and the means of decrypting messages were shown.
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Keywords: cryptography, privacy, cybersecurity, encryption, decryption, cryptanalysis,
algorithms, ciphers.

Cryptography is the practice of encrypting messages to conceal their meaning from
unauthorized parties. The primary goal is to transform a message using an algorithm so that only the
intended recipient can decipher it. There are several main types of encryptions: symmetric and
asymmetric. This research will focus only on symmetric encryption.

Before delving into these, it's necessary to introduce some terms. Plaintext refers to
information that is not yet encrypted or information after decryption. A key is a specific parameter
known only to the sender and recipient. It enables the decryption and understanding of the
transmitted information.

Symmetric encryption includes algorithms in which the key is the same for both the sender
and the recipient (in asymmetric encryption, the keys are different, and it is widely used in the
modern world). It is the oldest and fastest type, but it also has a significant drawback — the key must
be transmitted to both parties without disclosure to outsiders. One of the most popular ciphers is the
Caesar cipher. In it, the plaintext is altered according to the following principle: each letter in the
message is replaced by the nth letter to the left or right in the alphabet. The key here is the
numerical value by which the offset is made. For example, the word "text" can be encrypted with a
key of 3. That is, we need to count three positions to the right in the alphabet, and the result will be
"whaw". This example also shows that when the alphabet ends at the letter "x", the counting starts
from the beginning, as if in a circle. If there were a minus sign before the number in the key, we
would move to the left.

The Caesar cipher is based on the substitution method. The example above is a
monoalphabetic substitution cipher. Its disadvantage is the possibility of applying frequency
analysis for decryption. In any language in the world, there are letters or symbols that occur more or
less frequently in text. Knowing the average frequency of all letters, one can compare them with the
frequency of symbols in the encrypted text and crack the cipher. However, frequency analysis is
most effective with large messages, as the more data, the more accurate the frequency will be.

The polyalphabetic method was invented to protect against frequency analysis. However, the
name of the method does not mean that alphabets of different languages are used. The name comes
from using the same alphabet multiple times. Let's consider an example of one of the most
important polyalphabetic ciphers in the history of cryptography — the Vigenere cipher. First, we
need the Vigenere square, a table in which all the letters of the alphabet are written, and with each
new row, the alphabet starts with an offset of one letter (the first row starts with "A", the second
with "B", etc.), and the letters that were removed from the beginning are written at the end. It is
necessary that both columns and rows are written according to this principle. Now we need to come
up with a key word which we will encrypt. Let it be "cipher"”, and the plaintext to be converted will
be "I want to believe". First, we repeat the key word to match the length of the message —
"ciphercipherci”. The first letter "I" will be converted to "K" (shifted two positions to the right,
since "c" is the second in the alphabet, counting from zero), the letter "w" to "e", and so on. The
complete message will look like "kepuxkgjtsmvxm®. The principle is as follows: we take a letter
from the plaintext and the corresponding letter from the key and shift it by as many positions as the
place of the letter from the key. The place of the letter is counted from zero ("a"=0, "b"=1, etc.), so
the shifts for our key will be "2 8 157 4 17". In this example, the space symbol or "_" was not used,
so the encrypted message is written together, but there are cases with the inclusion of this symbol in
the table.

For a long time, the Vigenere cipher was considered unbreakable, because with the addition
of length to the key and the reduction of its repetitions, the complexity of breaking it increased. But
in modern times, it is not used to protect important information, as there are much more robust
encryption methods and better methods for breaking it, such as Charles Babbage's method. It is
based on finding repeating sequences of symbols and the distances between them, to then determine
the length of the column. Knowing the length, you can break the encrypted text into columns with
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the length of one key and then apply frequency analysis to each of the columns. This will be the
final step to determining the offset, and therefore the key.

Cryptography is a science that is constantly evolving in attempts to create and break more
reliable ciphers. Now more than ever, data confidentiality, integrity, and availability are important,
so the development of cryptographic systems will only accelerate and adapt to different conditions.
This can be traced even in the history of this science, when before the advent of computers, people
could rely only on their brains and the ciphers were very simple, so that they could be solved by a
person. Now, for decryption, computer calculations are almost always used, and a person compared
to them is thousands of times slower.
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Problem statement. Aroma marketing in the hotel business is an important element that
affects the emotional perception of guests. The use of fragrances allows hotels to create a unique
atmosphere, which helps to increase customer loyalty and create a positive first impression. The
challenge is to effectively select fragrances so that they match the hotel's concept and do not cause
negative reactions from guests, especially when fragrance technologies are widely used. Successful
implementation of aroma marketing allows hotels to significantly improve the level of service and
increase the number of repeat visits.

Purpose and objectives of the study. The purpose of the study is to determine the role of
aroma marketing in improving the comfort of hotel guests and its impact on the emotional
perception of the brand. Evaluating the effectiveness of aromatization in different areas of the hotel.
To study the impact of odors on guest satisfaction and their decision to return to the hotel.
Consideration of aromatization methods and technologies used to increase the effectiveness of
aroma marketing in the hotel business.

Presentation of the main material. Aromamarketing in the hotel business is an important
component of a strategy that allows creating a unique atmosphere and positive emotional perception
among clients. It involves the use of various types of scents and technologies to enhance the visitor
experience, allowing the establishment to stand out from competitors.

Scents can be effectively used in different areas of the hotel, strengthening the emotional
connection with guests depending on their location within the hotel. For lobbies and corridors,
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scents that create a feeling of calm and comfort are usually chosen (for example, lavender or
vanilla), while for restaurants, 'tasty’ smells that stimulate appetite are selected (aroma of spices,
citrus fruits, or fresh baked goods). [1] For rooms, it's important to choose moderate scents that
complement the interior but do not dominate (for example, woody notes or citrus scents).

The main principles of hotel aromatization include the use of various air fresheners in key
areas: lobbies, corridors, rooms, and restaurants. Special attention should be paid to selecting scents
depending on the zone: for the restaurant, ‘tasty' scents are used, and for the lobby.

Conclusion. To summarize, fragrance marketing is an important tool for increasing
customer loyalty and creating an unforgettable experience for hotel guests. With the right choice of
fragrances and technologies, hotels can improve their service delivery, make their atmosphere
unique and encourage guests to return. Effective aromatization is an important element in
maintaining a high standard of service in a competitive hotel market.
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The article examines the impact of physical activity on a person's psycho-emotional state.
The role of sport in reducing stress, cortisol and adrenaline levels, as well as increasing endorphins
and serotonin levels, is examined. The biochemical mechanisms of improving mood and cognitive
functions through regular physical exercise are analyzed. The importance of team sports in
strengthening social skills and mental well-being is highlighted. Special attention is paid to the
positive impact of physical activity on children, adolescents and the elderly.
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Physical activity has a significant impact on mental health and can be an effective means of
supporting it. The relationship between sports and mental health has been known for many years
and has been studied for many years. Exercise and physical activity have a positive effect on
emotional state, cognitive functions and overall stress levels.

Regular physical activity significantly reduces the level of cortisol (stress hormone) in the
human body. Cortisol is released in stressful situations and has a negative effect on our health,
especially the brain. When the level of adrenaline and cortisol decreases, negative mood decreases,
symptoms of depression and anxiety are reduced, and sleep disorders disappear.

Cortisol is an indicator of stress. High levels of this hormone in the morning are associated
with depression and neurosis. The level of cortisol in the blood increases when the body is out of
balance, for example, during sports. However, in this case it can be beneficial. The release of
cortisol during physical activity is associated with increased availability of substrates for
metabolism. After exercise, blood levels of the hormone are lower in adolescents and adults than
before. Cortisol has also been shown to remain suppressed for 24 to 48 hours after intense exercise.
Like cortisol, adrenaline is released by the adrenal glands in response to stress, leading to arousal,
anxiety, increased heart rate, increased breathing, and the fight-or-flight response. After exercise,
adrenaline levels also decrease compared to baseline.

Physical activity also releases chemicals called endorphins and serotonin. Endorphins and
serotonin play an important role in improving mood, reducing pain and stress, and supporting
overall mental health.

Regular exercise has been shown to increase blood flow to the brain and improve its
structure. Lack of physical activity is strongly linked to an increased risk of heart disease, stroke,
and type 2 diabetes, which are also risk factors for dementia. In addition, regular walks (15-30
minutes) before bedtime improve sleep quality, cognitive function and emotional self-regulation.
Improving cognitive function improves memory, concentration, motivation and learning speed.
Incorporating physical activity into your daily life often leads to improved mood.

At the same time, you should monitor your heart rate during physical activity. Maximum
heart rate (MHR) during physical activity is calculated using the formula 220 (men)/226 (women)
minus age. It is important not to exceed your maximum heart rate.

Studies have shown that playing sports, especially team sports, improves psychological
well-being and is generally associated with better mental health compared to people who are
physically inactive and sedentary (people who do not meet physical activity recommendations are
called “sedentary” or “sedentary”).

Regular exercise and all types of physical activity can help reduce symptoms of depression
and stress, improve overall quality of life, strengthen self-esteem, social skills, and relationships
with others, including at work, and have a positive impact on academic and work performance.
People diagnosed with anxiety and stress-related illnesses have been shown to improve cognitive
abilities such as memory, vocabulary, and creative thinking.

There is now a link between the type of physical activity (ball games, aerobic exercise,
weightlifting, dancing) and mental health in young people. In some studies, team sports are
associated with better mental health than individual physical activity (e.g., running, cycling,
swimming). Ball games and dancing are associated with reduced depressive symptoms in young
people who are constantly under stress. Participating in team games also has positive effects on
social well-being, including significant improvements in interpersonal communication and mood.

In children and adolescents, any physical activity (team or non-team sports) is associated
with higher life satisfaction and a lower likelihood of developing depressive symptoms. Playing any
sport during adolescence is also associated with a lower risk of developing anxiety symptoms later
in life (including panic disorder, generalized anxiety disorder, social phobia, and agoraphobia) in
early adulthood and with higher levels of emotional well-being. In addition, there is a positive
correlation between playing sports in childhood and improved cognitive function in late
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adolescence. At the same time, stopping playing sports in childhood is associated with more severe
depressive symptoms later in life compared with those who continued playing sports. It is also
associated with higher self-esteem and lower symptoms of stress and depression in early adulthood
if adolescents continue to participate in team sports (but not in individual sports). This may be due
to encouragement from coaches and the team and good results on the playing field.

In older adults, group physical activity (e.g., group walking) and sports (e.g., golf) have been
shown to improve self-esteem of mental health, reduce depressive symptoms, and increase the
frequency of laughter in both men and women. Physical inactivity and irregular exercise may be
associated with mild to severe symptoms of depression.

Therefore, sports are an effective way to improve a person's psychological and emotional
state, contributing to stress reduction, improved cognitive function, self-esteem, and social
adaptation. Regular physical activity can be used as a preventive and therapeutic tool to support
mental health and overall well-being.
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The article provides information about the tourism market of Ukraine, its flexibility, the
influence of external factors and tax policy on the development of the industry, business profitability
and accessibility of tourism services, as well as the need to optimize taxes to stimulate tourism.

Keywords: tourism activity, geographical features, basic taxes.

The tourism market is characterized by high flexibility and the ability to quickly recover
from the impact of negative factors. However, it is very sensitive to any changes in society and
external factors that have a direct impact on it. These changes significantly affect the tourism
market situation, that is, the state of supply and demand for a tourism product in a particular
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region during a certain period. It is known that the tourism market situation is quite volatile and
depends on political, economic, social and other processes.

According to the Law of Ukraine "On Tourism", tourism activities include the activities of
legal entities and individuals who create a tourism product and provide tourism services. These
services include transportation, temporary accommodation, catering, excursion, resort, sports,
entertainment and other services. In addition, this may include intermediary activities in the
provision of characteristic and related services. This category also includes citizens of Ukraine,
foreigners and stateless persons (tourists, excursionists, visitors, etc.) in whose interests tourism
activities are carried out [1].

State tax policy affects the tourism business through the level of tax burden, the
availability of benefits, the ease of tax administration and the conditions for attracting
investments. The main taxes related to the tourism sector in Ukraine include:

« Corporate income tax (18%) — affects the profitability of tourism companies.

* VAT (20%) — increases the cost of tourism services and reduces their competitiveness.

* Single tax for small businesses — favorable for the development of the hotel and
restaurant business and private excursion companies.

Tourist tax is a local tax, the funds from which are credited to the local budget. The
amount of the tourist tax is determined by the decision of the local self-government body and is
set for each day of stay in places of residence (overnight stay):

* up to 0.5% of the minimum wage - for domestic tourism;

* up to 5% of the minimum wage - for inbound tourism [2].

Ukrainian regions have different conditions for the development of tourism, and the tax
burden is often a key factor in choosing a form of business. For example:

* Carpathians and Western Ukraine - thanks to the tourist tax, local budgets receive
additional revenues, but high VAT rates make domestic tourism less accessible to citizens.

» Odessa region - active sea tourism, but the seasonality of the business makes it difficult
to pay taxes under general conditions.

 Kyiv and large cities - attractive for business tourism, but high taxes on rent and real
estate reduce the interest of small businesses.

The strategic goal of tourism development in Ukraine is to create a product that will be
competitive on the world market and will maximally satisfy the needs of people. This will ensure
the comprehensive development of territories and their socio-economic interests, while
preserving geological balance and historical and cultural heritage [3].

The tourism development concept should reflect the strategic goals, objectives and
priorities of the recreation and tourism development sector. It should serve as a guideline for state
authorities and local governments when implementing tourism development policies.

Data collection is often the biggest challenge at sub-national levels. Benchmarking results
allow for gaps to be identified and detailed analysis to understand the scale and nature of the
problem. It is necessary to identify and understand the measures and strategies that have helped
individual regions of the country to achieve success. Benchmarking is a tool that helps to improve
efficiency. The information collected during benchmarking can become the basis for further
policy recommendations and be used for economic planning of the region or country [4]. The
results of SWOT analysis and benchmarking allow for a complete and objective assessment of
the competitive position of the tourism industry.

Tourism plays an important social, economic and humanitarian role. It is a source of
foreign exchange earnings, provides employment for the population, contributes to the
diversification of the economy, develops related industries, raises the standard of living of the
population, and also stimulates the development of production and social infrastructure in tourist
centers. In addition, tourism contributes to the formation of a harmoniously developed personality
and the development of peaceful, friendly relations between countries.

The tourism market is an important sector of the economy, characterized by high
flexibility and the ability to quickly recover from the impact of negative factors. At the same
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time, it remains vulnerable to changes in the political, economic and social environment, which
directly affect its situation. Demand and supply for tourism services largely depend on the level
of tax burden, business conditions, government support and investment climate.

Tax policy in Ukraine plays a key role in the development of the tourism business. Taxes
such as corporate income tax, VAT, and tourist tax can both stimulate and restrict tourism
activity. High tax rates can reduce the competitiveness of domestic tourism, while the availability
of preferential conditions promotes the development of small and medium-sized businesses in
this area.

For the effective development of the tourism industry, it is necessary to create a
competitive tourism product that meets international standards and meets the needs of domestic
and foreign tourists. This will contribute not only to economic growth, but also to the
development of infrastructure, improvement of the standard of living of the population, and
preservation of cultural and natural heritage.

SWOT analysis and benchmarking play an important role in shaping a tourism
development strategy, helping to identify the strengths and weaknesses of the industry, identify
opportunities and threats. The information collected can become the basis for developing
effective policies to support the tourism business and help increase its competitiveness.

In general, tourism plays an important socio-economic role, as it provides employment,
attracts investments, promotes the development of related industries and stimulates the economic
growth of regions. In addition, it is a powerful tool for strengthening the international image of
the country and developing friendly relations between states. Therefore, state policy in the field
of tourism should be aimed at creating a favorable environment for doing business, stimulating
investments and expanding tourism opportunities in Ukraine.
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The publication emphasizes the decisive role of rational and effective management of the
agro-industrial complex for sustainable development and the country's food security. It underscores
the importance of implementing modern technologies, investing in human capital, and adapting to
climate change to optimize resources, enhance product quality, and preserve ecosystems.

Keywords: agro-industrial complex, rational use of resources, effective management,
sustainable development, food security, globalization, modern technologies, precision agriculture,
biotechnology.

Intelligent and effective management of the agro-industrial complex serves as the foundation
of sustainable economic development and ensures the country's food security. In the context of
globalization, this sector faces many challenges, but we must not forget that along with challenges
come new opportunities. Rational use of resources ensures not only long-term land productivity but
also the preservation of natural ecosystems. It is important to remember that modern technologies
can greatly assist in this; for example, the integration of technologies such as precision agriculture
and biotechnology will help optimize the use of water, fertilizers, and pesticides, which in turn will
increase crop yields and product quality.

Effective management necessarily includes the development of infrastructure and logistics,
which contributes to reducing the costs of transporting products to consumers and enhances
competitiveness in both external and internal markets.

It is also worth mentioning that another key aspect is investment in human capital.
Improving the qualifications of workers, implementing educational programs, and encouraging
young specialists contribute to the industry's development. Equally important is the financial
stability of agro-industrial enterprises, which is ensured by state support programs and the attraction
of private investments.

Transitioning to organic farming or developing the processing industry will reduce risks
associated with market fluctuations and climate changes. This promotes not only the stability of
enterprises but also income stability. Adaptation to climate change is an urgent necessity. The
development of new plant varieties that are resistant to drought or pests, for example, and other
research will help minimize the negative consequences of environmental changes.

Therefore, based on the overall situation and relying on the aforementioned facts, we can
confidently assert that rational use of resources will help preserve the planet as it is now. Effective
management will help direct these resources where they are needed right now to avoid
overproduction or, conversely, resource shortages.
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YV Oocnioscenni suceimaeno ocHogHi emanu egontoyii naamixcuux cucmem. Pozensanymo
207106HI nepesazu, AKi 3a0e3nevye 6NPoB8aAOIHCEeHHS eleKMPOHHUX NIAMINCHUX MEXHOI02I, a MAKOH#C
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ma oxapakmepu3z08aHo iXHill CY4acCHUll CMAaH pO36UMKY Y KPaiHi.
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The study highlights the main stages of the evolution of payment systems. The main
advantages provided by the introduction of electronic payment technologies are considered, and the
key risks associated with their functioning are analyzed. Particular attention is paid to the
legislative framework regulating the activities of electronic payment systems in Ukraine, and their
current state of development in the country is characterized.

Keywords: payment system, digitalization, innovation, customer experience, inclusiveness.

The competitiveness of modern economic entities is largely determined by the ability to
implement innovative approaches in the field of payments. Payment systems are developing rapidly,
offering customers more and more convenient and unique services every year. This emphasizes the
importance of studying both the historical development of payment systems and the stages of their
evolution, as well as analyzing the current state and forecasting future prospects. Understanding
current trends and development opportunities will help economic entities effectively adapt their
activities to today's requirements [1].

The rapid development of technologies, which resulted in the digitalization of the world
economy, contributed to the emergence of a multitude of payment instruments based on innovative
principles. Yu. Kozyr conducted a study of the conditions necessary for the functioning of
electronic payment systems. Among such factors, he identified rapid progress in the field of
technology, the growth of the number of mobile devices, unhindered access to the Internet, the
emergence of new service providers, a decrease in the cost of using the network, the active
development of Internet commerce, as well as changes in consumer behavior, among which the
tendency to remote interaction with banks and online shopping dominates.

The development of electronic payment systems includes improvements in mobile payment
applications, online wallets, payment gateways, and cryptocurrency technologies. These
innovations contribute to increasing financial inclusion by simplifying access to services, and also
help reduce cash circulation. However, along with numerous advantages, there are also challenges,
among which cybersecurity remains the main problem [2].

The evolution of payment systems can be conditionally divided into three key stages,
summarized in the study of M. Pozhydayeva, taking into account domestic and international
approaches:

1. The first stage (late 18th - late 19th centuries): formation of the legal basis for the
introduction of the first electronic payment instruments, such as checks, bills of exchange and
payment documents, which were based on the netting mechanism.
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2. The second stage (20th century): the emergence and widespread use of electronic
payment instruments, including the launch of the first forms of electronic money.

3. The third stage (21st century - to the present): global digitalization of financial
settlements, the introduction and popularization of payment services such as PayPal, Payoneer,
Skrill, etc., as well as the active development of cryptocurrencies, digital currencies and QR code
technologies [3].

The rapid development of electronic payment systems is due to the numerous advantages
they provide both for the economy and for their users. The main advantages include the following:

— increasing the speed and convenience of financial transactions;

— expanding access to financial services (financial inclusion);

— reducing the costs associated with printing, circulation and servicing cash;

Such systems open up new horizons for the modernization of the modern economy, making it
more flexible and efficient.

The development of electronic payment systems spans over a century and a half, however, the
most active stage of this development began in the 2000s. In Ukraine, payment systems are actively
developing even in wartime conditions, and their further development trends correspond to global
ones. Thus, in 2024,it is planned to introduce a digital currency of the central bank and regulate the
market of cryptoassets, modern technologies (artificial intelligence, etc.) continue to develop and be
implemented, and inclusivity is increasing.
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Y cmammi  Oocnioscyemvcs  meopemuuHi ma NpaKMudMi - ACNEKMU  YNPAGIIHHS
MamepianpHuMUu pecypcamu 8 Oi3Hec-npoyecax cyyacHux nionpuemcme. Posensnymo cymmuicme
MamepianbHux pecypcié AK eKOHOMIYHOI Kameeopii, npoaHanizoéaro ix poiv y 3a0e3neyenHi
eghekmusnocmi 6izHec-npoyecis.

Knrouosi cnosa: mamepianvui pecypcu, ynpasiinus, 0OisHec-npoyecu.

The article examines theoretical and practical aspects of managing material resources in
the business processes of modern enterprises. The essence of material resources as an economic
category is considered, their role in ensuring the efficiency of business processes is analyzed.

Key words: material resources, management, business processes.
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In conditions of increased competition and economic instability, the problem of effective
management of enterprise resources, particularly material resources, becomes especially relevant.
Material resources are the foundation of production and economic activity and determine the
competitiveness of products.

Planning of material resources is a concern for many industries, as the operation of the entire
enterprise depends on it [1].

Material resources are a set of objects of labor used in the process of manufacturing
products, performing works, or providing services. Material resources include raw materials,
materials, components, fuel, packaging, spare parts, etc. Material resource management is a
purposeful activity of planning, organizing, motivating, and controlling the processes of providing,
using, and reproducing material resources in accordance with the goals of the enterprise.

The methodology of material resources management in business processes is based on the
integration of various scientific approaches and concepts, in particular system, process, situational
and innovative approaches. The system approach involves the consideration of material resources as
a coherent system consisting of interrelated elements and has a certain structure, functions and
mechanisms of self -regulation.

The process approach is based on considering the activity of the enterprise as a network of
interrelated business processes aimed at creating value for the consumer. The main principles of the
process approach are: focus to the end result, responsibility for processes, their constant
improvement, measurement of results.

The situational approach emphasizes the importance of adapting methods of material
resources management to the specific conditions of functioning of the enterprise, taking into
considering the features of the industry, the size of the enterprise, its financial condition,
technological equipment and other factors.

The innovative approach to material resource management involves the implementation of
new technologies, methods, and tools aimed at improving resource efficiency and reducing negative
environmental impacts.

An important aspect of material resource management is inventory management and control,
which goes through several stages: determining inventory requirements, setting goals, ensuring
replenishment techniques, and monitoring inventory usage [2].

The current stage of development of material resource management systems is characterized
by the following trends:

o digitalization and automation of material resource management processes;

o introduction of forecast analytics and artificial intelligence technologies;

o development of the supply chain management concept (SCM);

o integration of material resources management with other functional areas of
management;

o increasing the flexibility and adaptability of material resource management systems;

o strengthening environmental requirements for material resources management.

Modern strategies for optimizing material flows in business processes are aimed at
achieving a balance between minimizing the cost of acquiring, storage and use of material resources
and ensuring the continuity of the production process.

Modern information technologies play a key role in material resource management,
providing automation of planning, accounting, control, and analysis of resource usage. Among the
most common information systems used for material resource management are Enterprise Resource
Planning (ERP) systems, Supply Chain Management (SCM) systems, Warehouse Management
Systems (WMS), and Computer-Aided Design/Computer-Aided Manufacturing (CAD/CAM)
systems.

Evaluation of the efficiency of material resource management is an important element of the
enterprise management system, which allows to determine the effectiveness of resource use and
identify reserves to improve efficiency. To evaluate efficiency, a system of indicators that can be
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divided into three groups is used: indicators of efficiency of use of material resources, indicators of
inventory management, and indicators of efficiency of procurement activities.

Modern enterprises face a number of problems in the field of material resources
management, in particular: instability of prices for raw materials and materials, problems with
deliveries, complexity of forecasting the need for resources, inefficiency of logistics processes, lack
of integration between different systems of resource management, insufficient level of automation
of resources management processes.

The conducted research has allowed identifying the main problems faced by enterprises in
the field of material resource management and determining promising directions for the
development of the resource management system.
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CRM systems and loyalty programs help businesses retain customers, increase sales, and
automate processes. They allow for personalized offerings, improve customer interactions, and
simplify service. Protecting customer data and providing effective analytics is also important.

Keywords: CRM system, loyalty, automation, personalization, sales, analytics, data
protection, service efficiency.

CRM systems and loyalty programs help businesses retain customers, increase sales, and
automate processes. They enable personalized offers, improve customer interaction, and streamline
service. Data protection and effective analytics are also key.

In today's world, there is a lot of competition among businesses, and of course, people like
to be remembered and receive personalised offers. Such systems are called loyalty systems, or
CRM.

CRM stands for Customer Relationship Management, but with the help of CRM, it is
possible not only to manage relationships, but also to set up the system for easy management of
business processes, to set up loyalty programmes for customers. Loyalty programmes are quite
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relevant because there are a lot of competitors and you need to retain customers and attract new
ones. Personal offers of discounts, reminders return a certain number of customers and attract new
ones as guests bring friends and relatives. [1]

How CRM works The programme records your data, such as date of birth, phone number,
surname and name. When you go to an establishment or store systematically, each of your visits is
recorded in the programme, and when your visits have not been recorded in the system for a certain
time, the programme sends you a reminder message or a personal offer just for you. Similarly,
before the holidays, you receive messages with a reminder or a personal offer. Thus, the institution
or store reminds you of itself and reminds you of the holiday or a gift that can be bought on
favourable terms.

When implementing a CRM system in a business, it can be customised individually to meet
the needs of the entrepreneur. This system can also be connected to social networks. Example: a
potential customer asked about the price, the manager responded and told them more about the
product, and the customer said that he was not satisfied with the price. The system keeps the
information that the price is not satisfactory, and when there is a discount for this product, the
customer receives a notification about the price change. And if the customer is still interested in the
product and is satisfied with the price, then the moment of purchase and customer acquisition
occurs. This is often used by online and Instagram stores.

How loyalty systems and CRM affect business:

o - Increase in sales

This happens by understanding your target audience and attracting new customers and
partners. Solving a problem with the offered product or service. By making individual or
commercial offers.

o - Improving the quality of service

Automation of most processes, communication, support when sending goods, availability of
goods and many other functions are simplified by the CRM system. All these actions become faster
and increase the speed of service and quality, as the manager does not need to write down the stage
of his order, because the system itself does everything. And the employee can serve more customers
without losing quality.

- Speed of analytics

The system has automatic reporting, you just need to select the format and make some
settings to get analytics on product sales or financial soundness at any time.

- Protection of customer data

Due to limited access, confidentiality of communication history, own server, all customer
data and consumers are protected, which gives confidence in the company.

- Process automation

By optimising the processes of mailing, sms messages, answering frequently asked
questions, sales analytics, advertising and other operational processes, it reduces V per employee
and does not require hiring other employees.

So CRM and loyalty system is a necessary part for business and any enterprise. These
systems help and simplify the management of the business and increase its efficiency. For the hotel
and restaurant industry, this is also an important component as it helps to retain existing customers
and attract new ones. It is also important that the data is protected and used only for analytics and
personalised offers. CRM is a reliable and useful assistant for any business seeking to develop and
expand.

There are a large number of CRM systems on the market, so every entrepreneur and
businessman will find exactly what he needs, and the company he chooses will help him with
setting up the system for the necessary needs.
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The article examines the features of accounting in the public sector. The main regulatory
legal acts regulating accounting in this area are identified, in particular the National Regulations
(Standards) of Accounting in the Public Sector. The issues of organizing the accounting process in
public sector institutions, as well as the features of preparing financial statements, are considered.

Keywords: accounting, public sector, regulatory and legal regulation, financial reporting.

Today, Ukraine is in the process of reforming the accounting and financial reporting system
in the public sector, taking into account the requirements of international accounting standards for
the public sector by introducing national regulations (standards) for public sector accounting,
developed on the basis of international standards.

In order to implement the Strategy for Modernizing the Accounting System in the Public
Sector for 2007-2015, approved by the Resolution of the Cabinet of Ministers of Ukraine dated
January 16, 2007 No. 34, the Ministry of Finance of Ukraine has taken a number of measures to
improve the accounting system in the public sector, in particular, national regulations (standards)
for accounting in the public sector have been fully adopted, the application of which is provided for
by the Budget Code of Ukraine and the Law of Ukraine "On Accounting and Financial Reporting in
Ukraine™ [1]. In addition, the chart of accounts for accounting in the public sector was approved,
developed taking into account the budget classification, which contains subaccounts for reflecting
in accounting information about operations on budget execution, managers of budget funds and
funds of mandatory state social and pension insurance, and the procedure for its application;
financial reporting forms and the procedure for filling them out; typical regulations on the
accounting service of a budgetary institution.

In continuation of the tasks of the aforementioned Strategy, the Ministry of Finance of
Ukraine has developed a Strategy for Modernizing the Accounting and Financial Reporting System
in the Public Sector for the Period Until 2025, which was approved by the Resolution of the Cabinet
of Ministers of Ukraine dated June 20, 2018 No. 437-p [2].
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The implementation of the main objectives of this Strategy will allow to continue the
modernization of the accounting system and improve the quality and comparability of financial
information. In particular, the following results are expected to be achieved:

o increasing the level of openness, reliability and transparency of financial
reporting in order to ensure the effectiveness of management decision-making in the field of
public finances;

o ensuring comparability of financial reporting indicators of the public sector of
Ukraine and the public sector of other countries;

o ensuring consolidation of financial reporting at various levels;

o introduction of a qualitatively new system of training and retraining of
accounting services personnel of public sector entities;

o improving the status of heads of accounting services of public sector entities

and the efficiency of their activities [3].

Therefore, public sector accounting is critical to ensuring transparency, accountability, and
effective management of public resources. It differs from commercial accounting in its unique
objectives and regulatory environment.
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The article examines the development of Agro Logistics in Ukraine, which faces a number of
serious obstacles that hinder the efficiency and competitiveness of the agro-industrial complex.
Keywords: agrologistics, development, obstacles, infrastructure, management, personnel,
finance, regulatory and legal regulation, agro-industrial complex, efficiency, competitiveness.

Logistics is needed in almost every industry in developed countries of the world today [1].
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Foreign experience and innovative technologies for using logistics have long proven its
effectiveness, especially in the agricultural sector. Despite the fact that the agricultural business is
becoming more and more attractive for investment every year and exports of products are growing
(according to the State Statistics Service of Ukraine, in 8 months grain and oilseed crops accounted
for 17.5% of national exports, and the volume of supplies increased by more than 18% compared to
the same period last year), developing agriculture needs an updated fleet of equipment to ensure this
growth [1,2].

The dynamics of agricultural machinery sales are influenced by a complex of factors:

o political situation;

o unregulated legislation;

o military actions;

. devaluation of the hryvnia;

o instability of the exchange rate;

o introduction of duties on imports of agricultural equipment;
o prices for agricultural products.

At the same time, global manufacturers of agricultural machinery consider the Ukrainian
market to be one of the most promising in Europe [3].

The statistics of agricultural machinery imports in recent years look disappointing. Since the
end of 2022, there has been a trend of reducing sales of imported agricultural machinery. According
to the State Fiscal Service of Ukraine, in 2022, agricultural machinery worth about $667 million
was imported, and in 2023, its import amounted to only $177 million. The high cost of imported
machinery has allowed domestic agricultural machinery manufacturers to increase production
volumes and become more competitive. In conditions of increasing competition, manufacturers are
also ready to go for special financial solutions: in addition to traditional installments, sellers often
provide the opportunity for seasonal repayment.

An important factor in the proper operation of equipment during the season is timely
diagnostics and repair. When the combine is working in the field, in case of its breakdown, a quick
delivery of spare parts is necessary. A logistics partner is ready to provide such an important task,
taking responsibility for the transport and customs procedure [4].

One of the successful examples of developing a logistics solution is a project to optimize the
logistics supply chain of spare parts for one of the largest importers of agricultural machinery in
Ukraine.

A team of logistics specialists and engineers from GEFCO Ukraine has developed and
implemented a project to supply spare parts from Europe to Ukrainian dealers located in different
regions of Ukraine. Various supply schemes and the use of consolidation warehouses in Europe
were calculated, and as a result, the most optimal scheme in terms of transit time and costs was
selected. Every week, on certain days and hours, vehicles loaded with spare parts for specific
dealers are shipped from a warehouse in Germany and headed to Ukraine. Dispatchers track the
vehicles and their transit time at each point of movement. This scheme has allowed to optimize
logistics costs, receive additional discounts on products, and significantly reduce transit time for
delivery [4,3].

Modern logistics companies are responsible for both their own business and the business of
their partners. The current requirement of the time is to equip vehicles that deliver goods with
alarms and GPS monitoring. A high liability limit for cargo insurance provides additional
guarantees for the supply of expensive products (equipment for the construction of grain complexes
and terminals, elite seeds, agricultural machinery, etc.)

The development of agrologistics in Ukraine is at an early stage. There are already good
forecasts that we should expect high efficiency in the development of this industry in our country,
provided that the main obstacles in the formation and improvement of the agrologistics system at
agribusiness enterprises in Ukraine are overcome [2].
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The development of agrologistics in Ukraine is critically important for increasing the
efficiency and competitiveness of the agro-industrial complex. However, there are a number of
serious obstacles on this path that require a comprehensive and systematic solution. First of all, it is
necessary to modernize the outdated transport infrastructure, build modern logistics centers and
warehouses. This will reduce transportation costs, reduce product losses and ensure its timely
delivery to consumers.
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The theses examine risks, challenges, and methods of solving problems using technology in
the food security of the hotel and restaurant industry of Ukraine after the war. The country's post-
war recovery requires special attention to food security. The study includes an analysis of modern
approaches and methods that can be used to prevent risks that will arise in the post-war period.

Keywords: situation, Ukraine, hotel and restaurant industry, food security, technology,
development.

The full-scale invasion of Russian troops into the territory of independent Ukraine, the
introduction of the legal regime of martial law and the conduct of active hostilities have had a very
strong impact on the lives of all Ukrainians. In this difficult time, it is necessary to adapt to new
realities, change approaches to organizing the economy, industry, and the social sphere, and find
new ways to create and develop one’s own business. Negative factors have also affected
representatives of the hotel and restaurant industry, who have suffered significant losses and are
faced with reviewing approaches to their own activities. Problems have arisen with organizing
current work, planning and forecasting the activities and development of the industry in the future.
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Ukrainian restaurateurs are forced to engage not in a strategy for improving their establishments,
but only in short-term planning. As noted by Darya Verenyova, head of the economic department of
the information portal “24 Channel”, “...today the restaurant business market has decreased by
approximately 25% compared to February 2022. In some regions, the market decline was more than
50% (Kharkiv, Mykolaiv, Zaporizhia, Luhansk regions), in Kyiv, Odessa, Dnipropetrovsk regions -
a drop of up to 30%. At the same time, positive dynamics are observed in the western regions: in
Lviv and the region, the number of restaurants and cafes increased by approximately 30%, in
Zakarpattia, Chernivtsi, Ivano-Frankivsk regions, an increase of approximately 20% was noted” [1].
Thus, investors in the restaurant industry began to pay more attention to the cities and regions of
Western Ukraine, considering these territories more attractive, socially oriented and economically
profitable. According to Vladlen Zhukov, Candidate of Economic Sciences, Associate Professor of
the Semyon Kuznets Kharkiv National Economic University, “...restaurant and hotel businesses
have their own distinctive features in terms of risk manifestation. Carrying out its activities, a hotel
and restaurant business enterprise sets very specific tasks — to obtain a certain profit, to get ahead of
competitors in the catering or hotel business market, to expand the branch network, etc., at the same
time it calculates the costs that will be required to implement the set goals and the effect of the
proposed development strategy at the enterprise. Thus, it plans its activities. But, choosing one or
another development strategy, the enterprise may lose its funds, that is, receive an amount less than
planned, which is due to the uncertainty of the situation in the restaurant or hotel. Therefore, the
risks that determine this situation must be managed” [2, pp. 33-34]. Thus, today's severe challenges
in the restaurant business are explained by the need to respond quickly, adapt to changing consumer
behavior, and constantly improve restaurant service.

According to the authors, the development of various sectors of the economy in Western
Ukraine plays an important role in the restoration of other regions and oblasts. For example:

1. Western oblasts can share with the affected regions stocks of pipes, valves, measuring
instruments, welding machines and other equipment necessary for the repair and restoration of
GDS.

2. Qualified engineers, technicians and installers from the western oblasts can help in
restoration work, transferring their knowledge and experience.

3. Specialists from different oblasts can jointly develop GDS restoration plans, taking into
account the specifics of each region and the priority of tasks.

4. Western oblasts can share with colleagues from other regions their experience in the field
of GDS operation and repair, as well as innovative technologies and methods.

5. Organization of joint training programs and seminars to improve the skills of GDS
workers in the affected regions, in particular: - provision of temporary housing and humanitarian
assistance to GDS workers from the affected regions;

- logistical support in the delivery of equipment and materials;

- assistance in attracting investments and international assistance for the restoration of the
GDS. This is also really important.

According to Oksana Davydova, Doctor of Economic Sciences, Professor of the Semyon
Kuznets Kharkiv National Economic University, “...one of the most relevant areas of enterprise
development is the development and implementation of an innovative management system.
Historical chronology shows that at almost all stages of the emergence of economic crises,
innovative economic theories, views, and developments were developed and implemented, with the
help of which enterprises resumed their work, expanded and conquered new markets” [3, p. 23].

It is worth noting that specialists and representatives of the hotel and restaurant industry
should actively use the full potential of information and communication technologies and computer
tools to develop the industry and expand their own business. As noted by Leonova B., a student of
the specialty "Hotel and Restaurant Business" of the State University “Zhytomyr Polytechnic”,
"...today the hotel industry uses many new information technologies: global computer reservation
systems, integrated communication networks, multimedia systems, management information
systems, etc." [4, p. 269]. First of all, it is recommended that representatives of the hotel and
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restaurant industry create their own website and pages in popular social networks, fill them with all
the necessary elements, secondly, to launch an active information and advertising campaign, thirdly,
to attract IT specialists who will effectively regulate computer and network processes, ensure digital
protection and further development of the hotel and restaurant business.

The need to introduce innovations in the hotel and restaurant business stimulates
competition, additional conditions and market requirements. Consumer preferences are changeable,
this is also worth paying attention to. According to Yulia Zemlina, Candidate of Pedagogical
Sciences, Associate Professor of the Kyiv National University of Culture and Arts,
“...understanding the hotel business from the point of view of its social content consists in
satisfying the specific needs of consumers: foreign and domestic citizens, passengers of various
types of transport, business people, government representatives and government delegations,
persons on business trips, local population of different age groups and employment in the national
economy” [5, p. 127].

According to the authors, the opinions and proposals of Oksana Davydova, Doctor of
Economics, Professor of the Semyon Kuznets Kharkiv National Economic University, are
interesting: ““...to maintain and develop the restaurant industry in Ukraine, it is necessary to provide
for the following important measures: support from the state (legislative, tax systems, etc.); to
ensure the flexibility of the enterprise’s work, the ability to quickly adapt to the crisis situation and
changes in consumer demands; development and implementation of innovative technologies that
will allow the establishment to get out of the crisis and ensure its effective operation” [6, p.29]. The
authors live in the south of Ukraine and are well acquainted with the hotel and restaurant industry of
the region. The main aspects that will need to be paid attention to after the end of active hostilities
and post-war recovery are as follows:

1. Assistance to hotels and restaurants that suffered due to the war (financial assistance,
reduction of taxes and rents).

2. Infrastructure restoration to improve the accessibility and convenience of the region for
tourists.

3. Advertising campaigns to attract visitors to the region.

4. Cooperation with international organizations to obtain assistance.

5. Training and retraining of hotel and restaurant employees.

The last point deserves special attention, since qualitatively preparing new personnel for
work in the hotel and restaurant business is a task of many higher education institutions. It is
necessary to update educational and methodological materials, take into account the specifics of
work in this field, pay attention to increasing the moral and psychological resilience of young
specialists, their ability to actively get down to work, and restore the hotel and restaurant business
and tourism to the pre-war level.
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The publication provides an overview of current trends in veterinary surgery. Research on
the impact of modern surgical techniques and technologies on animal health and treatment
outcomes has been analyzed.

Keywords: veterinary surgery, minimally invasive procedures, laser surgery, orthopedic
surgery, anesthesia, tissue engineering, University of Cambridge, regenerative medicine.

In the modern world, with increasing attention to animal health and welfare, advancements
in veterinary surgery are playing a crucial role in improving treatment outcomes and recovery
times. These innovations not only enhance the precision of surgical procedures but also minimize
risks and discomfort for animals. In this article, we will explore the latest trends in veterinary
surgery.

One of the key directions in veterinary surgery is minimally invasive procedures. Research
conducted by the University of Cambridge has shown that laparoscopic and endoscopic surgeries
reduce post-operative pain, speed up recovery, and lower the risk of infections compared to
traditional open surgeries [1]. These techniques are becoming increasingly popular in treating
conditions such as gastrointestinal disorders and joint diseases.

Another significant advancement is the use of laser surgery. Laser technology allows for
highly precise tissue cutting with minimal bleeding and inflammation, making it ideal for soft tissue
procedures such as tumor removals and eye surgeries in animals [2].

Orthopedic surgery has also seen remarkable progress with the development of advanced
implants and prosthetics. 3D printing technology has enabled the creation of customized implants
for animals suffering from bone fractures or degenerative joint diseases, significantly improving
mobility and quality of life [3].

Advancements in anesthesia have also played a crucial role in veterinary surgery. The
development of safer and more effective anesthetic agents has reduced surgical risks, particularly
for older or critically ill animals. Research conducted by Stanford University has demonstrated that
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modern anesthetic protocols can significantly enhance surgical safety and post-operative recovery
[4].

Regenerative medicine and tissue engineering are emerging as transformative fields in
veterinary surgery. Stem cell therapy and bioprinting techniques are being explored to regenerate
damaged tissues and treat chronic conditions in animals [5].

In conclusion, modern advances in veterinary surgery are revolutionizing the field, leading
to safer and more effective treatments for animals. As research continues, these innovations will
further enhance surgical precision, recovery, and overall animal well-being.
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The publication raises the issue of the need to apply fertilizers to the soil. Positive and
negative aspects of fertilizers for soil and plants are discussed. Data on the types of fertilizers are
analyzed.

Keywords: fertilizers, soil, plants, fertility, impact.

High and stable crop yields are impossible without timely replenishment of nutrients
removed from the soil with the harvest. Knowing how this system works helps farmers not only to
get good quality crops year after year, but also to maintain soil fertility at the proper level to avoid
soil degradation [1].

Fertilizer, natural or artificial substance containing the chemical elements that improve
growth and productiveness of plants. Fertilizers enhance the natural fertility of the soil or replace
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chemical elements taken from the soil by previous crops. Fertilizer is an integral part of plant and
soil life, and avoiding it will not only harm the plants, but also hit your pocketbook [3].

Soil fertility is the quality of a soil that enables it to provide compounds in adequate
amounts and proper balance to promote growth of plants when other factors (such as light,
moisture, temperature, and soil structure) are favourable. Where fertility of the soil is not good,
natural or manufactured materials may be added to supply the needed plant nutrients. These are
called fertilizers, although the term is generally applied to largely inorganic materials other than
lime or gypsum. Fertility is a fundamental aspect of agriculture that is critical for plant growth [1,
5].

Nutrients play a key role in maintaining and improving the physical and chemical properties
of the soil, replenishing humus, and performing a number of functions:

- Replenishment of nutrient reserves necessary for normal plant vegetation;
- Improvement of soil structure, aeration, water regime, which contributes to the development of the
root system of crops;
- Enriching the soil with beneficial soil microflora by increasing the number of beneficial
microorganisms in it;
- Preventing soil erosion by creating a thick vegetation cover;
- Reducing the acidity or alkalinity of the soil solution by liming or gypsumising the soil;
- Increasing the resistance of crops to diseases and pests, as healthy plants that receive the required
amount of nutrients are less susceptible to them, which reduces the need for pesticides.

What are the types of fertilizers.

Depending on the composition, origin and form, all products are classified into groups:
organic, mineral, organo-mineral, complex, microfertilizers.
Each type of fertilizer has its own varieties, role and timing.

To begin with, organic. There are different types: manure (rotted), poultry manure, ash,
compost, peat, green manure. Organic fertilizers improve soil structure, air permeability and
moisture content, and provide enrichment with easily digestible nutrients. Application time: for
autumn ploughing (increases soil fertility), in spring to increase plant nutrition.

Now mineral. Types: nitrogen, phosphorus, potassium complex fertilizers. They improve the
growth of vegetative mass (nitrogen), root development and flower formation (phosphorus),
increase plant resistance to pathogens and stress factors (potassium), and contain nutrients in a
balanced form (complex). Application time: In spring as the main fertilizer and in summer as a top
dressing. Organo-mineral. Composted mixture with tusks, bio humus with minerals, peat-ammonia
complex. Provide cultivated plants with nutrients in optimal proportions. Main and pre-sowing
application, fertilization.

Compound (complex). Nitrogen-phosphorus, nitrogen-potassium, nitrogen-phosphorus-
potassium. Increase soil fertility and enhance its ability to retain water, which contributes to good
root development. If nitrogen is present in the composition, fertilize in spring, in the absence of this
element - in autumn. During the growing season, it is applied as a top dressing[1].

Micronutrients include boron (B), chlorine (CI), cobalt (Co), copper (Cu), iron (Fe),
Manganese (Mn), molybdenum (Mo), nickel (Ni) and Zinc (Zn) [4].

I have listed five types of fertilizer, and dozens of varieties. Every fertilizer plays a unique
role in the life of soil and plants, and it is difficult to overestimate their value, but there are also
negative effects. For example, mineral fertilizers, although very important for plant formation and
development, have a negative impact on the environment. They can pollute the soil, water and air,
which has a negative impact on the ecosystem as a whole. Exceeding the application rate. Fertilizer
is chemistry, and you cannot take the doses of certain elements (nitrogen, phosphorus, potassium)
applied to the soil lightly. Incorrect calculations and subsequent application rates can have a
negative impact on the plant and the environment. Dependence of plants on fertilizers. The constant
use of mineral fertilizers can lead to a dependence on them, which can reduce the ability of plants to
provide nutrients on their own[]. Even when growing a living organism (plant) on a living organism
(soil), you need to be precise in your actions[2].

51



Well, summing up, we can note the following. Soil is a complex organism that has its own
certain, of course, like any other organism, features. A plant depletes nutrients from the soil during
development, but by applying fertilizers, we can help the soil remain full-fledged and stable. And
by helping the soil, we help plant. Neglecting, underestimating the importance and value of
fertilizers will only lead to negative consequences in the form of yield losses, loss of crop and soil
quality. In particular, the loss of soil quality will negatively affect future crops. If a farmer invests
the necessary, albeit painful, amount in his sown areas, as a result he will receive a positive result
and profit. Thank you very much for your attention.
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The article discusses information about the features of using pumped-storage hydroelectric
plants, their advantages and disadvantages; current state and prospects for development in
Ukraine.
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A pumped-storage hydroelectric plant is a power plant that uses a set of generators and
pumps or reversible hydroelectric units that can operate in both generator and pump modes. During
the nighttime “slump” of energy consumption, the pumped-storage hydroelectric plant receives
cheap electricity from the grid and uses it to pump water. During the morning and evening peaks of
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energy consumption, the hydroelectric power plant releases water and thus produces expensive
“peak” electricity for the grid.

The optimal number of pumped-storage hydroelectric plants makes the power system
resilient and stable to mainline failures and unforeseen peak consumption, sudden failures at other
generating facilities. Electricity in the form of water is cheaper than similar energy stored in the
form of compressed air, stored gas or batteries.

The flexibility provided by pumped-storage hydroelectric plants allows hydropower to
quickly adapt and respond to changing energy market dynamics. The use of pumped storage allows
for improved strategic planning and optimization of electricity production to maximize revenues
and support the power system.

Currently, 3 PSHPs operate in Ukraine: Kyiv PSHP (235.5/135 MW), Dniester PSHP
(1296/1684 MW), Tashlyk PSHP (453/649.5 MW). [1]

A key advantage of pumped-storage hydroelectric plants is their ability to provide storage
durations much longer than is currently possible with batteries. It is a proven technology with a very
long service life and low operating costs, making it cost-effective for storing and releasing large
amounts of energy. Batteries are more cost-effective for delivering small amounts of stored energy
for short periods of time at high power levels.

Hydroelectric storage systems have more complex siting constraints and require more
planning, design, and construction time than battery energy storage systems, but once operational, a
hydroelectric power plant has a lifespan that is many times longer than that of utility-scale batteries.
Therefore, capital costs cannot be directly compared and must be calculated over the entire
expected life cycle. Another advantage of hydroelectric plants is that their degradation is close to
zero. With proper maintenance, peak power can be maintained indefinitely. In contrast, batteries
degrade with age, reducing the amount of energy they can store. To maintain reliable and consistent
storage capacity as batteries age, large-scale battery plants will require continuous, phased cell
replacement. [2]

The main challenges facing hydropower in the 21st century are diverse and include both
technical and environmental, social and economic aspects. Here are some of them:

» Safety: Ensuring the reliable operation of hydroelectric power plants is critical to
preventing accidents and disasters.

* Climate change: Climate change can affect hydrological cycles, reducing the amount of
water available in some regions, which leads to a decrease in the productivity of hydroelectric
power plants.

« Balance between energy and environmental needs: Finding a balance between the need for
electricity production and preserving the environment in the face of missile attacks on hydropower
infrastructure is an important and, at the same time, difficult task.

» Aging infrastructure: The bulk of existing hydroelectric power plants were built many
years ago and need modernization for efficient and safe operation. Ukrhydroenergo pays significant
attention to the modernization of hydroelectric power plant equipment and increasing its efficiency.
A global renovation is underway at the company's stations.

* Innovation and technological development: The introduction of new technologies to
improve the efficiency and environmental safety of hydroelectric power plants is a significant
challenge for the industry.

« Post-war reconstruction: As a result of hostilities, many hydroelectric power plants, dams
and reservoirs were damaged or destroyed, which led to significant losses of production capacity
and destabilization of the country's energy system. The restoration of this critical infrastructure will
require significant financial resources, technical efforts and time. [3]

Pumped-storage hydroelectric plants projects require significant capital investment. A key
point for the successful development of the project is the identification of a good location for
construction. Choosing the right location is a matter of identifying a site with ideal topography and
geology, an adequate water source, minimal social and environmental impact, and proximity to the
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power grid to maximize the efficiency of electricity transmission in both directions and minimize its
losses.

The draft action plan for the implementation of the Energy Strategy of Ukraine for the
period until 2050, published on the website of the Ministry of Energy on December 11, 2024, plans
to study the possibility of building new PSHPs:

- Zakarpattia PSHP (1,200 MW);

- Zaporizhzhia PSHP based on a granite quarry;

- PSHPs in the quarries of the Poltava Mining and Processing Plant.

In 2025, Ukrhydroenergo plans to begin construction of the first hydroelectric power plant
in Cherkasy Oblast with protection based on the example of South Korea. The Kaniv PSHP will
have a capacity of 1,000 MW and cost $1.5-2 billion. [4]

Hydropower plays a key role in ensuring the stability of the country's Unified Power
System, especially in a military context. In conditions where thermal power plants are damaged or
destroyed, hydroelectric power plants become critically important for maintaining reliable power
supply and stability of the power system.

First, hydroelectric power plants are able to quickly regulate power, which allows them to
effectively respond to fluctuations in electricity demand. This is especially important in situations
where other energy sources may be unavailable or unstable. Hydropower plants can quickly come
into operation during peak loads and compensate for insufficient generation from other sources.

Second, pumped-storage hydroelectric plants can play the role of "power banks", storing
excess energy generated during low demand and releasing it to the grid during peak loads. This
allows for balancing electricity production and consumption, increasing the stability and reliability
of the power system. In wartime, when many energy infrastructure facilities are damaged or
destroyed, the role of PSHPs becomes even more important for the functioning of the economy and
the livelihoods of the population.
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AND CROP PRODUCTIVITY
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YV nybnixayii nposedeno o210 ma auaniz 6npoeaodxicenHs 0i0000pu8 y CilbCbKoMYy
eocnoodapcmsi. Posensanymo ocnosHi nanpsamu 3acmocysants 6io000pue, 6Kuo4ayu . NOKpaujeHHs
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pooiouocmi IpyHmy, OnmuMizayilo BUKOPUCIAHHS pecypCi8 ma 3MEeHUleHHs eKON02IYH020 6NIUB).
Ilpoananizoéano nepegsacu mexuono2ii, maki AK: NIOBUWEHHs epeKmUeHoCmi BUPOOHUYMEA,
CKOPOUeHHs BUmMpam i RIOMpUMKA CMaio2o po3sUMKY depoCUCmeM, a MaKkolc npoodaemu, no8 a3ami
3 HeoOXiOHicmio adanmayii 00 PI3HUX ACPOKTIMAMUYHUX YMO8 ma nompeOoi 6 CcheyiaibHux
YMOBax 30epieants 3 MONCTUBUMU eKOHOMIYHUMU Oap €epamu.

Knwuoegi cnosa: 6iooobpusa, cmanuii po3eumox, pyHmosea pooiodicms, MIKpOOpeaHizmu,
eKoJio2iune 3emMaepobcmeo, npoOYKMUGHICMb Kyabmyp.

The publication reviews and analyzes the implementation of biofertilizers in agriculture. The
main areas of application of biofertilizers are considered, including improving soil fertility,
optimizing resource use, and reducing environmental impact. The advantages of the technology,
such as increasing production efficiency, reducing costs, and supporting sustainable agricultural
systems, as well as the challenges associated with adaptation to different agro-climatic conditions,
storage requirements, and potential economic barriers, are analyzed.

Keywords: biofertilizers, sustainable agriculture, soil fertility, microorganisms, organic
farming, crop productivity.

Main Types of Biofertilizers: Nitrogen-Fixing Bacteria (Rhizobium, Azotobacter) help
plants absorb atmospheric nitrogen, which is essential for their growth, especially for leguminous
crops, as they can fix nitrogen from the air and make it available to plants. Phosphorus-Mobilizing
Microorganisms convert insoluble phosphate compounds into forms that are accessible to plants.
This is important for improving soil fertility as phosphorus is one of the main nutrients needed for
plant development. Mycorrhizal Fungi enhance the absorption of water and mineral elements
through symbiosis between fungi and plant roots. These fungi help plants better adapt to stress
conditions such as drought or high soil acidity. Organic Biofertilizers (Vermicompost, Compost
Extracts) are natural fertilizers that enrich the soil with organic matter, improving soil structure,
water retention capacity, and biological activity. Potassium-Mobilizing Microorganisms help
convert insoluble forms of potassium into available forms for plants, ensuring the plants receive
adequate potassium, which is vital for their growth and development.

Mechanism of Action of Biofertilizers: Biofertilizers activate processes that enhance the
availability of essential nutrients such as nitrogen, improve soil microbial activity, protect plants
from pathogenic microorganisms, and increase plant resistance to stress conditions [1].
Biofertilizers as the Basis of Sustainable Agriculture: Biofertilizers are an important element of
sustainable agriculture as they help maintain soil fertility, reduce the negative impact of chemical
fertilizers on the environment, and decrease dependency on inorganic resources [2]. Impact of
Biofertilizers on Soil Structure: Biofertilizers improve the physical properties of the soil,
particularly its structure. They enhance soil aeration, promote water retention, and reduce the risk of
erosion, which is especially important in the context of climate change and uneven rainfall
distribution [3]. Improvement of Soil Microbial Activity: Biofertilizers contain organic compounds
that serve as food for beneficial soil microorganisms, such as bacteria and fungi. This helps restore
the biological balance in the soil, improving its health and self-regeneration capacity [4]. Increasing
Soil Fertility through Organic Carbon: Biofertilizers provide the soil with organic carbon, a key
element for the development of the soil microbiota. This enhances moisture retention and improves
the overall condition of the soil, ultimately contributing to higher crop yields [5]. Reduction of
Toxic Substance Concentration in the Soil: Biofertilizers reduce the level of toxic compounds in the
soil, such as heavy metals, pesticides, and chemical fertilizers. They activate processes that convert
these substances into less harmful forms or remove them from the soil [6]. Improvement of Soil
Water Regime: Biofertilizers enhance the water-holding capacity of the soil, helping plants better
adapt to drought conditions. This is particularly important in regions with water scarcity or in the
context of climate change [7]. Improvement of Nutrient Availability for Plants: Biofertilizers
increase the bioavailability of essential nutrients like nitrogen, phosphorus, and potassium. This
ensures that plants receive the necessary nutrients for growth and development, which directly
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impacts yield [8]. Increasing Plant Resistance to Diseases and Pests: Biofertilizers stimulate the
natural defense mechanisms of plants, strengthening their immunity. This helps reduce the use of
pesticides and maintain ecological balance, preventing harmful environmental impacts [9].
Reduction of Water Pollution: The use of biofertilizers reduces the risk of water pollution from
nitrates and other toxic substances, which is a common consequence of synthetic fertilizers [10].
Increased Yields and Improved Product Quality: Biofertilizers contribute not only to higher yields
but also to the improved quality of agricultural products, increasing the content of beneficial
substances in fruits while reducing the accumulation of harmful compounds [11]. Types of
Biofertilizers: Organic and Microbiological: There are two main types of biofertilizers: organic
(manure, compost, green manures) and microbiological (preparations based on beneficial
microorganisms, such as nitrogen-fixing bacteria). Each type has its advantages and can be selected
according to specific needs and soil type [12]. Economic Benefits of Using Biofertilizers: Using
biofertilizers reduces costs for chemical fertilizers and pesticides. This is especially important for
small farming enterprises as it allows them to lower costs for agrochemicals and achieve better
economic outcomes [13]. Beneficial Environmental Impact: Biofertilizers have a lesser impact on
the environment compared to chemical fertilizers since they do not pollute the soil and water with
toxic compounds and do not contribute to atmospheric greenhouse gas pollution [14]. Prospects for
the Development of Biofertilizers in the Context of Climate Change:

In the context of climate change, biofertilizers are gaining particular significance. They help
increase the resilience of agricultural crops to extreme weather conditions such as drought or floods,
making them indispensable for ensuring future food security.
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AKTUELLE TRENDS IN DER AGRONOMIE: EINSATZ NEUESTER
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LANDWIRTSCHAFT
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Y crarti OyJO pO3MJISHYTO CTpaTerivHi MiAXOAW afanTallii CilbChbKOr0o TOCIOAapCTBa 10
3MiH KJIIMaTy Ta 3aXO/AH 3 MOro IMOM'SKIIEHHS. ABTOPH OOTOBOPIOIOTH PI3HOMAHITHI CTpaTerii, ki
MOXYTb JOMOMOITH (hepMEPCHKUM TOCMOJAPCTBAM 3MEHIINTH HEraTUBHUI BIUIMB HA HABKOJUIIIHE
CEpeaOBUILE, 30KpEMa Yepe3 OINTUMI3allil0 BUKOPUCTAHHS PECypCiB 1 ajamnTalilo O HOBHX
KJIIMaTUYHUX YMOB.

Knrouosi cnosa: 3MiHa KiiMaty, MallliHHE HaABYAHHS, CIIbChKE TOCHOAPCTBO, TEXHOJOTI,
MPOrHO3YBaHHS BPOXKAMHOCTI, arPOHOMIs.

In dem Artikel wurden strategische Ansatze zur Anpassung der Landwirtschaft an den
Klimawandel und Minderungsmanahmen betrachtet. Die Autoren diskutieren verschiedene
Strategien, die landwirtschaftlichen Betrieben dabei helfen kdnnen, ihre negativen Auswirkungen
auf die Umwelt zu reduzieren, insbesondere durch die Optimierung des Ressourceneinsatzes und
die Anpassung an neue Klimabedingungen.

Schlusselworter: Klimawandel, maschinelles Lernen, Landwirtschaft, Technologie,
Ertragsprognose, Agronomie.

Agronomie ist eine Wissenschaft, die sich mit der Erforschung und praktischen Anwendung
von Methoden des Pflanzenanbaus, der Verbesserung der Bodenqualitat, der Bek&mpfung von
Schadlingen und Krankheiten sowie der Optimierung aller Prozesse befasst, die den Ertrag und die
Nachhaltigkeit landwirtschaftlicher Systeme beeinflussen. Angesichts des raschen Klimawandels
und der wachsenden Nachfrage nach Nahrungsmitteln wird die Agronomie zu einem
Schlisselelement fiir die Gewahrleistung der globalen Ern&hrungssicherheit. Unter modernen
Bedingungen, wenn die Welt mit den Herausforderungen des Klimawandels, des
Bevolkerungswachstums und der Notwendigkeit der Gewahrleistung der Ern&hrungssicherheit
konfrontiert ist, wird die Agronomie nicht nur zu einer wichtigen Richtung der Wissenschaft,
sondern auch zu einem wichtigen Faktor der wirtschaftlichen Entwicklung. Der Einsatz modernster
Technologien in der Landwirtschaft tragt dazu bei, viele Probleme zu 16sen, darunter die Steigerung
der Produktivitét, die Verringerung negativer Auswirkungen auf die Umwelt und die nachhaltigere
Gestaltung der landwirtschaftlichen Produktion.

Prazisionslandwirtschaft ist eine landwirtschaftliche Managementstrategie, die Daten
verschiedener Sensoren, Satellitenbilder und anderer Quellen nutzt, um den Pflanzenanbau prazise
zu steuern. Einer der grofiten Vorteile der Prézisionslandwirtschaft ist die Einsparung von
Ressourcen und die Steigerung der Ertrdge. Dank der Verwendung von GPS-Systemen und
Satellitenbildern kénnen Landwirte die Boden- und Pflanzenbedingungen genau iberwachen und
die Bewadsserung und Dlngemittelverteilung optimieren. AufRerdem kénnen Sie dadurch die Kosten
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fur Pestizide und chemische Dungemittel erheblich senken, wodurch deren negative Auswirkungen
auf die Umwelt verringert werden.

Auch Gentechnik und Biotechnologie spielen eine wichtige Rolle bei der Ertragssteigerung
und Nachhaltigkeit in der Landwirtschaft. Durch den Einsatz gentechnischer Verdnderungen ist es
mdoglich, Pflanzen zu schaffen, die resistent gegen Schadlinge, Krankheiten und Stressbedingungen
wie Trockenheit oder hohe Temperaturen sind. Gentechnisch verénderte Pflanzen kdnnen hohere
Ertrage erzielen, sich besser an unterschiedliche klimatische Bedingungen anpassen und erfordern
auch weniger Pestizideinsatz. Pflanzen wie Bt-Mais und gentechnisch veranderte Sojabohnen sind
von Natur aus resistent gegen einige Schadlinge und kénnen in widrigen Klimazonen wirksamer
sein. Trotz aller Vorteile erfordert der Einsatz solcher Technologien jedoch eine sorgfaltige
Uberwachung und Bewertung ihrer Auswirkungen auf die Umwelt und die menschliche
Gesundheit.

Die Einfiihrung autonomer landwirtschaftlicher Maschinen wie unbemannte Traktoren,
Drohnen und Robo-Harvester veréndert die Art und Weise, wie wir auf den Feldern arbeiten. Diese
Maschinen konnen eine Vielzahl agronomischer Arbeiten ohne menschliches Eingreifen
durchfuhren, darunter Bodenbearbeitung, Aussaat, Bespriihen von Pflanzen und Ernten von
Feldfriichten. Autonome Technologien ermdglichen es, die Arbeitskosten deutlich zu senken, die
Arbeitsgenauigkeit zu erhdhen und den Zeitaufwand fur die Durchfihrung grundlegender
agrotechnischer Manahmen zu verkiirzen. Solche Technologien haben ein grofies Potenzial zur
Effizienzsteigerung und Reduzierung der negativen Auswirkungen landwirtschaftlicher Systeme auf
die Umwelt.

Ziel der modernen Agronomie ist es, mithilfe innovativer Technologien die Effizienz der
Landwirtschaft zu steigern und die Erndhrungssicherheit angesichts des Klimawandels und der
wachsenden Nachfrage nach  Nahrungsmitteln zu gewadhrleisten. Technologien  der
Prézisionslandwirtschaft, genetischer Veranderungen, 10T, Big Data und Robotik ermdglichen es,
Ertrdge zu steigern, Ressourcenkosten zu senken und die Nachhaltigkeit der landwirtschaftlichen
Produktion sicherzustellen. Gleichzeitig bleiben Fragen der nachhaltigen Entwicklung und der
Schonung natirlicher Ressourcen wichtig, die die Grundlage fur eine erfolgreiche und 6kologisch
sichere Zukunft der Agrarwirtschaft bilden.
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Y cmammi pozensnymo ingopmayito npo 3akoHu ma cmammi 8 pi3HUX 3AKOHOOABYUX
opeamax AKI 3axXuwarme npoea ma @Gopmyrnms 0008 A3KU 2pOMAOAH 3 NUMAHbL eKoJo2li ma
eKOJI02T4HOT be3neKu.

Knrouoei cnosa: exonocis, exono2iuni npag ma 0608 ’s13ku, npasoei akmu, 3aKOHU.

The article reviews information about laws and articles in various legislative bodies that
protect the rights and form the responsibilities of citizens on issues of ecology and environmental
safety.

Keywords: ecology, environmental rights and responsibilities, legal acts, laws.

Environmental rights and obligations of citizens of Ukraine are established and guaranteed
by the state opportunities in the field of using natural resources, protecting the environment and
ensuring environmental safety.

A person's life largely depends on what surrounds him; what water he will drink, what air he
will breathe, what products he will consume. After all, where the environment is unfavorable, the
number of diseases increases sharply, life expectancy is reduced. That is why the Constitution of
Ukraine proclaimed the right to a safe environment for the life and health of citizens.

With the adoption of international agreements in this area, the relevant principles of
environmental protection and certain environmental rights began to be reflected in national legal
systems.

Thus, Article 50 of the Constitution of Ukraine (1996) establishes that everyone has the
right to an environment safe for life and health and to compensation for damage caused by the
violation of this right. Everyone is guaranteed the right to free access to information about the state
of the environment, the quality of food products and household items, as well as the right to
disseminate it. Such information may not be classified by anyone.

The Law of Ukraine "On Environmental Protection™ provides for the environmental rights
of citizens of Ukraine (Article 9). Namely, every citizen of Ukraine has the right to:

a) an environment that is safe for his life and health;

b) participation in discussing and making proposals for draft regulatory legal acts, materials
on the placement, construction and reconstruction of objects that may negatively affect the state of
the environment, making proposals to state authorities and local governments, legal entities
participating in making decisions on these issues;

c) participation in the development and implementation of measures to protect the
environment, rational and integrated use of natural resources;

d) implementation of general and special use of natural resources;

e) association in public environmental protection formations;

) free access to information on the state of the environment (environmental information)
and free receipt, use, dissemination and storage of such information, except for restrictions
established by law;

g) participation in public hearings or open meetings on the impact of planned activities on
the environment at the stages of placement, design, construction and reconstruction of facilities and
in conducting public environmental expertise;

h) receiving environmental education;
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i) filing lawsuits against state bodies, enterprises, institutions, organizations and citizens for
compensation for damage caused to their health and property as a result of negative impact on the
environment;

J) judicial appeal of decisions, actions or inaction of state authorities, local self-government
bodies, their officials regarding the violation of environmental rights of citizens in accordance with
the procedure prescribed by law.

Article 12 of the Law of Ukraine “On Environmental Protection” also establishes the
obligations of citizens in the field of environmental protection. Namely, citizens of Ukraine are
obliged to:

a) preserve nature, protect, and rationally use its resources in accordance with the
requirements of environmental protection legislation;

b) carry out activities in compliance with the requirements of environmental safety, other
environmental standards, and limits on the use of natural resources;

c) not violate the environmental rights and legitimate interests of other entities;

d) pay fines for environmental offenses;

e) compensate for damage caused by pollution and other negative impacts on the
environment.

Literature:
1) Exonoriuni mpaBa Ta  00OB’s3KM  rpoMaasiH.  Acoyiayii  YKpaiHCbKux
npasnukis. Jlveiecvka Kkpatiosa opeanizayis. URL: https://jurists.lviv.ua/articles/environmental -
rights-full.php (mara 3Bepuenns: 05.03.2025).

2) Cratts 9. Exonoriuni npaBa rpomajsH YkpaiHu - IIpo oxopoHy HaBKOJIMIIHBOIO
NPUPOIHOrO cepenoBuilia - 3akoHW Ykpainu. Protocol. beskowmoenuii cepgic 0ns eupiwienms
FOpuouunux numans Nel 8 Yrpaini!

URL.: https://protocol.ua/ua/pro_ohoronu_navkolishnogo_prirodnogo_seredovishcha_stattya 9/
(marta 3Bepuenss: 05.03.2025).

YAK 811.111

ECOLOGICAL SAFETY AND NUTRITION QUALITY: ECONOMIC
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byno nposedeno ananiz 6esneunocmi xapyoux npoOyKmie ma po3Kpumo OCHOBHI 3a2po3u
0718 300p08 s HacenenHs. Budineno uunnuku, wo enauearoms Ha AKiCmb NPOO0BOILCMEA, A MAKOIC
ocobnusocmi exonociunoeo xomwmponio 6 Vkpaiui. Cgopmynvoeano nepcnekmusHi Hanpsamu
PO36UMKY cucmemu 3a0e3neueHts Xapyogoi be3nexu ma 3anponoHo8aHo eghekmusHi cmpameeii ii
6NPOBAOINCEHHSL.

Knwuosi cnosea: xapuosa 0Oe3nexa, eKONOIUHUL KOHMPOIb, AKICMb NPOOYKMIS,
npo00B80OILYA NOJIMUKA, YAPABTIHCHKT PIUUEHHS.

The article analyzes food safety and reveals the main threats to public health. The factors
affecting the quality of food, as well as the peculiarities of environmental control in Ukraine, are
highlighted. Promising directions for the development of the food safety system are formulated and
effective strategies for its implementation are proposed.
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Food plays a key role in human interaction with the environment. Ensuring food safety is
one of the most important factors in preserving public health and the genetic pool. After all, it is
through food and water that the lion's share of harmful substances enters our bodies.

The purpose of the study is to assess the level of food safety in Ukraine, identify the main
threats and develop strategies to ensure food quality and safety.

Prominent researchers who have made a significant contribution to the study of food safety
are Savchuk E. V., Malchevska K. V., Prokina A. V., Tolok G. A., Tolok E. V. and others.

The rapid development of industry and agriculture has led to an increase in the amount of
hazardous industrial waste in liquid and gaseous states that pollute the environment. Hundreds of
types of pesticides of both chemical and biological origin are actively used in modern agriculture.
Many of them end up in raw materials for the food industry and subsequently in food. Thus, the
increase in food production comes at the expense of a significant decrease in its quality.

Studies conducted in Ukraine have revealed a high level of food contamination with toxic
substances, bacteria and other harmful microorganisms. This problem is related to the negative
impact of industry on the environment, the low level of agricultural technology, and violations of
the rules for the use of chemicals in agriculture.

Food products can accumulate all environmentally harmful substances from the environment
and concentrate them in large quantities. From the environment, 70% of hazardous substances enter
the human body from food of plant and animal origin [1].

Food safety is guaranteed by clearly established standards for the content of harmful
impurities and constant monitoring of their compliance with these standards. The main goal of the
state policy in the field of nutrition is to improve the quality of life of the population by ensuring
that everyone has access to genetically safe food, which will help restore and maintain health, as
well as prevent the development of chronic diseases.

Tolok G.A. and Tolok E.V. emphasize [2] that studies have confirmed the feasibility and
effectiveness of food quality control not at the final stage of its production or, even worse, at the
stage of sale, but step-by-step control at the so-called critical points - the stages of the technological
process at which control is possible and which is essential for preventing or eliminating a risk that
threatens food safety or for reducing it to an acceptable level.

Raw materials for food production must be grown in environmentally friendly conditions
without the use of harmful substances. All subsequent stages of production, from processing to
storage, must be organized in such a way as to maintain product quality and avoid contamination.

Ensuring safe and high-quality food for the population is a priority for Ukraine. To do this, it
IS necessary to: provide a varied diet; make healthy food available to all; produce high-quality
products with health benefits; improve the food culture of the population; and produce raw
materials in environmentally friendly conditions.

The main direction in the formation of food security in Ukraine at the present stage is the
priority of preserving human health and environmental protection compared to obtaining economic
benefits from the use of GMOs [3].

Environmental pollution and the use of hazardous chemicals in agriculture mean that the
food we consume may contain harmful impurities. This poses a serious threat to public health and
requires urgent action. To ensure food safety, it is necessary to implement modern quality control
systems at all stages of production - from growing raw materials to selling finished products. It is
also important to stimulate the production of environmentally friendly products and ensure access to
healthy food for all segments of the population. Preserving the health of citizens should be a priority
of state policy, and economic interests should not be placed above food safety.
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Y pobomi oxapaxmepuzosano inancosuii meneoxrcmeHm AK cucmemy — YAPAGIIHHA.
Ipoananizosano Qynxyii, cymuicme, 3a0aui ma ocobausocmi. Taxooic, ysaea 6yna 30cepeddicena
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npoyec YnpaeinHs.

The paper describes financial management as a management system. The functions, essence,
tasks and features are analyzed. Also, attention was focused on the tasks and mechanisms of
financial management, as it is an integral component of the market economy. Financial
management is precisely that specific system without which there is no management of cash flows
and movements of financial resources of the relevant organizations and institutions.

Key words: financial management, efficiency, cash flow, finance, management process.

In Ukraine, financial management is becoming more and more relevant, since with the
formation of market conditions, the role of enterprise financial management is significantly
changing. Unfortunately, today there is no single definition of the concept of "financial
management”. E.F. Brigham notes that financial management is the broadest of the three branches
and an important area of activity in all types of business, including banks and other financial
enterprises and organizations [3].

Financial management is considered as an integral phenomenon that has various forms of
manifestation. On the other hand, financial management is a system of economic management and
part of the financial mechanism. Financial management is aimed at managing the movement of
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financial resources, relations that arise between business entities in the process of moving financial
resources. Financial management is the process of developing the goal of financial management at
an enterprise and exerting influence using various methods and levers.

Financial management is a specific system of managing cash flows, the movement of
financial resources and, accordingly, the organization. The object of financial management is
precisely the set of conditions for the implementation of cash flow, the circulation of value, the
movement of financial resources and financial relations between business entities [4].

The main tasks of financial management are:

* development of financial strategies

» financial planning

« analysis of financial reporting and forecasting of income

« identification of financial sources of enterprise development

 comprehensive management of fixed and working capital

* determination of optimal directions of investment of financial resources

« rationalization of transactions with securities,

« establishment of effective relations with business entities

Financial management as a management system performs the following functions:

1. development of the financial strategy of the enterprise;

2. formation of effective information systems and technologies;

3. analysis of various aspects of the financial activities of the enterprise;

4. planning of the financial activities of the enterprise in various directions;

5. development of operating systems for stimulating the implementation of management
decisions made in the field of financial activities;

6. effective control

The sphere of activity of financial management is the financial market, where economic
relations between sellers and buyers of financial resources are manifested. The functioning of the
financial market creates the basis for entrepreneurship in the field of financial management. The
effectiveness of the application of financial management is achieved only in a comprehensive
connection with the functioning, operating methods and levers of the financial mechanism.
Financial management will not function successfully without legal, regulatory, organizational and
information support and without an appropriate financial policy [1].

Financial management plays a key role in the activities of enterprises, ensuring effective
management of financial resources, their movement and distribution. In the conditions of the market
economy of Ukraine, its importance is constantly growing, since enterprises need flexible and
effective financial management mechanisms [2]. Effective functioning of financial management is
possible only with a comprehensive approach, which includes the use of modern management
methods, financial instruments and levers, as well as the availability of appropriate regulatory,
organizational and information support. Thus, financial management is an integral part of the
successful development of enterprises in today's competitive environment.
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THE USE OF PROBIOTICS IN VETERINARY MEDICINE
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YV cmammi nooama ingopmayis npo euxopucmauHs npooOIiOmMuKie y eemepuHapii 0ns
HOKpaweHHss 300pos's ma 006pooymy meapun. OnucaHo, 5AK npoOIOMUKU 6NIUBAIOMb HA
MiKpoaopy KuwieuHuxa, niosuwyromes IiMyHimem i cnpusioms npoghiiakmuyi ma JaiKy8aHHIO
3aX60P106AHD.
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The article provides information on the use of probiotics in veterinary medicine to improve
animal health and well-being. It describes how probiotics influence gut microbiota, enhance
immunity, and contribute to the prevention and treatment of diseases.

Keywords: probiotics, gastrointestinal tract, gut microbiota, microorganisms, immunity,
disease prevention, veterinary medicine.

The state of the gastrointestinal microbiota is a determining factor in animal health,
resistance to infectious agents, and the efficiency of nutrient absorption. Currently, probiotic
preparations are considered not only as auxiliary agents in veterinary medicine but also as an
essential component of comprehensive prevention and treatment programs, contributing to the
reduction of antibiotic use in animal husbandry. An important aspect is also the application of
probiotics in combination with prebiotics and symbiotics, which maximizes their effect in
stabilizing the microbiota and strengthening the overall immune status of animals. Modern research
highlights the significant role of probiotics in regulating metabolism, adapting to stressful
conditions, and reducing the environmental impact of animal production [1].

Probiotics are microbial preparations containing viable cultures of beneficial
microorganisms that help restore the balance of intestinal microbiota. Their main mechanisms of
action include:

o Competitive exclusion of pathogenic bacteria;

o Synthesis of biologically active metabolites that promote digestion;

o Restoration of the microbiome after antibiotic therapy;

o Stimulation of local and systemic immunity;

o Synthesis of B vitamins and other essential biological compounds;

o Improvement of intestinal peristalsis and reduction of gastrointestinal disorders;

o Regulation of metabolism and optimization of detoxification processes in the body.

The key probiotic microorganisms used in veterinary medicine include bacteria of the
genera Bacillus, Lactobacillus, Bifidobacterium, and Enterococcus. These microorganisms
contribute to:

. Suppressing the growth of pathogenic bacteria by synthesizing bactericidal
substances;

. Improving feed digestion and absorption of macro- and microelements;

. Detoxifying the body by neutralizing mycotoxins;

. Reducing the incidence of gastrointestinal disorders, especially in young animals;

. Increasing resistance to stress factors, such as dietary changes or changes in housing
conditions;
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. Supporting metabolic balance and optimizing physiological processes in animals.

One of the effective probiotic preparations is "Immunobacterin-D™, which contains
Bacillus subtilis and Bacillus licheniformis, along with enzymes (protease, xylanase, amylase),
ensuring:

. Improved feed conversion;

o Reduced toxic load on the body;

o Increased productivity and livestock preservation;

o Better overall health and reduced stress levels during transportation;

o Faster recovery after diseases and surgical interventions [2].

Probiotics are widely used in livestock farming (cattle, pig, and poultry farming) for:
. Preventing microbiota imbalances in newborn animals;

. Reducing the negative impact of mycotoxins;

. Improving product quality (milk, meat, eggs);

. Lowering the risk of enterotoxicosis and infectious gastrointestinal diseases;
. Supporting reproductive health and improving fertility rates [3].

One of the advantages of using probiotics is that the microorganisms in their composition
produce significant amounts of biologically active substances during reproduction in the
gastrointestinal tract, strengthening natural resistance. Vaccination, disinfection, deworming,
coccidiostatics, and antimicrobial agents can disrupt intestinal microbiota balance. Therefore, every
therapeutic intervention should be complemented by measures aimed at restoring normal
microbiota. The use of probiotics is effective in treating postpartum pathologies in cows and
preventing digestive disorders in newborn calves. Additionally, certain probiotic preparations help
neutralize mycotoxins, positively impacting the quality of livestock products [4].

Probiotic preparations are a promising alternative to antibiotic therapy in veterinary
medicine. They exhibit antagonistic, antibacterial, and immunostimulatory effects, help maintain
microbiota balance, improve productivity, and enhance overall animal health. Furthermore,
probiotics allow for reduced veterinary drug costs, increased environmental safety of products, and
contribute to the sustainable development of animal farming. Further research is needed to explore
the detailed mechanisms of probiotic action, their interactions with other biologically active
substances, and the expansion of their use in veterinary practice, including the development of new
probiotic strain encapsulation technologies.
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This publication examines the concept of vaccination, the main diseases for which animals
are vaccinated, and the benefits of vaccination.

Keywords: animal vaccination, disease prevention, veterinary medicine, diseases, immunity,
animal health.

Vaccination of pets is a crucial aspect of their health and protection from infectious diseases.
Vaccines help not only to protect the animal itself but also to prevent the spread of diseases to other
animals and humans. This is particularly important for populations of domestic pets, as timely
vaccination can save lives and ensure the safety of their owners.

Vaccination is the introduction of antigenic material into the animal's body to prevent
infection or reduce the clinical manifestations of an infectious disease [2].

Vaccines are used for the active immunization of animals against infectious diseases. They
are made from live attenuated (weakened), killed (inactivated) vaccines. Both live and killed
vaccines can be corpuscular (from whole microbial cells). Killed vaccines can be chemically
purified (from antigenic fractions) and toxoids.

Live vaccines are made from weakened strains of microbes. The advantage of live vaccines
is that they provide a strong and long-lasting immunity (lasting up to 12 months or more) within 10-
14 days, with a single dose. Disadvantages include the need for special storage conditions at a
temperature of +4 to +10 °C, and potential post-vaccination complications (fever, reduced or loss of
appetite, weakness).

Dry (lyophilized) live vaccines are more stable and have a longer shelf life [1].

Vaccination of animals is an important part of disease prevention. For example, after birth,
an animal receives passive immunity from its mother through colostrum, which almost disappears
by the 8th week. Therefore, vaccination should be done during this period.

Parvovirus causes acute hemorrhagic gastroenteritis and is highly contagious. This disease
leads to large epidemics and many deaths among puppies. Parvovirus is very resistant in the
external environment, which makes it easier to spread. This is why all dogs must be vaccinated.
Leptospirosis is a serious bacterial disease that can affect humans as well. Dogs most often get
infected in water contaminated with the urine of rodents. If you have a hunting dog or frequently
visit wet areas with it, vaccination against leptospirosis is necessary [3]. Canine distemper. Puppies
are the most susceptible to the causative agent of canine distemper. A pet can become infected with
distemper from sick or recovered dogs that shed the virus into the external environment through
nasal and eye secretions, as well as urine, feces, and saliva [4].

Calicivirus affects the upper respiratory tract. Common symptoms include sneezing, nasal
and eye discharge, conjunctivitis, sores on the gums, lethargy, loss of appetite, and limping. In
Kittens, pneumonia may sometimes occur. Certain strains affect the intestines, liver, and pancreas

[5].

66



Therefore, vaccination can save animals from many diseases, which is why it should be
carried out.

Advantages of vaccination:

1) Vaccination protects animals from dangerous infectious diseases, including rabies,
leptospirosis, and distemper.

2) It reduces the risk of fatal diseases, especially in young animals, such as puppies and
Kittens.

3) It strengthens the animal's immune system, helping it better resist infections.

4) Some diseases, such as rabies and leptospirosis, can be transmitted from animals to
humans. Vaccination of animals helps reduce this risk.

5) Mass vaccination decreases the spread of diseases among animals, helping to prevent
epidemics.

6) Disease prevention through vaccination is cheaper and more effective than treating
diseases [1,2,4].

In conclusion vaccination is not just a medical procedure, but an important investment in the
health and well-being of animals. It not only protects them from serious diseases but also creates a
safe environment for humans, reducing the risk of infection transmission. Regular vaccination
ensures that animals can lead active and healthy lives, while society remains protected from
epidemics. Prevention through vaccination is much cheaper and more effective than treating
diseases, emphasizing its importance in maintaining the health of all living beings on the planet.
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yeazy npudileHo 6nausy Kpu3 Ha OUHAMIKY poOOmMuU KOMAHO, a MAKOMC NPAKMUYHUM CMpameisim
KepieHUKI8, AKI cnpusiomv epekmusenitl aoanmayii 00 3MiH. Buxopucmano emnipuuni oani ma
Ketic-cmaodi 015 inmocmpayii  epexmusnocmi  adanmusrnoz2o nioepcmea. OKpeciieHo  Ki4o8i
BUKIUKU, OOMEINHCEHHSI MA HANPIAMKU NOOANLULUX OOCTIOHCEHD.

Kniouosi cnosa: Aoanmusne nidepcmeo, YNpAaGuiHHA Kpuzamu, KOMAHOHA OUHAMIKA,
CMIUKICMb KOMaHou, cmpameziuna adanmayis, eghpekmugHe aidepcmaeo.

The article examines the concept of adaptive leadership and its impact on teams in crisis
situations. The main principles of the adaptive approach, its connection with existing leadership
theories and its role in increasing team resilience are analyzed. Special attention is paid to the
impact of crises on team dynamics, as well as practical strategies of leaders that contribute to
effective adaptation to change. Empirical data and case studies are used to illustrate the
effectiveness of adaptive leadership. Key challenges, limitations, and directions for further research
are outlined.

Keywords: Adaptive leadership, crisis management, team dynamics, team resilience,
strategic adaptation, effective leadership.

Adaptive leadership is a flexible management style that emphasizes quick decision-making
and real-time learning in uncertain conditions. Unlike traditional approaches, it encourages
decentralized decision-making and innovation. Rooted in situational and complexity leadership
theories, adaptive leadership thrives in volatile environments where conventional methods fall
short.

Crises vary in nature sudden disruptions, prolonged uncertainty, internal or external
challenges each affecting team morale and efficiency. Leaders must anticipate risks and implement
strategies to maintain stability. Organizational structure, readiness for change, and external
pressures further shape a team's response to crises.

Adaptive leaders build trust, psychological safety, and shared decision-making to help teams
manage stress. Transparent communication and a growth mindset foster continuous learning and
efficient problem-solving in dynamic conditions.

Effective adaptive leadership stabilizes or improves performance during crises through
communication and resource allocation. It ensures teams align with evolving priorities while
monitoring cohesion, speed of decision making, and quality of task completion.

Qualitative insights from leaders and teams highlight successful adaptive practices.
Quantitative data on crisis response times, financial stability, and employee engagement measure
leadership effectiveness. Comparing organizations using adaptive versus traditional methods
underscores the advantages of adaptability.

Key strategies include scenario planning, agile communication, and flexible structures.
Leaders must be trained to experiment and adapt. Organizations should invest in crisis simulations
and leadership development to enhance adaptability.

Adaptive leadership expands crisis management theory by bridging hierarchical and agile
structures. Its long-term benefits include sustained productivity, innovation, and improved team
cohesion. Future research should explore cross-industry applications and digital transformation’s
role in adaptive leadership.
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Kniwowuosi cnosa: wyugposa mpancopmayis, wmyuHui —iHmenekm, 6eiuKki  OaHi,
asmomamu3ayis, KIEHMCcbKUll 00C8i0, pO3YMHI MexHoN02il, Kibepbesneka, OIOKUelH, comelbHUll
MeHeOHCMeHM.

This paper explores the transformative role of digital technologies in the hotel and
restaurant industry, emphasizing their influence on customer service enhancement, operational
efficiency, and competitive positioning. The study delves into the adoption of artificial intelligence
(Al), automation, big data analytics, and cybersecurity measures in modern hospitality
management.

Keywords: digital transformation, artificial intelligence, big data, automation, customer
experience, smart technologies, cybersecurity, blockchain, hospitality management.

In the modern era of technological advancements, digital transformation has become a key
driver of success in the hospitality sector. The growing integration of artificial intelligence (Al),
mobile applications, cloud-based solutions, and big data has significantly reshaped business
operations and customer interactions. However, despite the numerous advantages, challenges such
as cybersecurity threats and workforce adaptation remain critical considerations [1,2].

The primary objective of this study is to assess the impact of digital technologies on
customer engagement, operational efficiency, and long-term sustainability in the hospitality
industry. The working hypothesis suggests that the implementation of digital solutions enhances
service quality, reduces operational costs, and strengthens customer loyalty, while also introducing
new complexities [3,4].

Enhancing Customer Experience through Digitalization. One of the most profound impacts
of digital transformation is its ability to revolutionize the customer experience. Al-powered chatbots
and virtual assistants provide seamless customer support, while big data-driven personalization
enhances service offerings [5]. Online booking platforms and mobile payment solutions have
streamlined the reservation process, making it more convenient and efficient [6].

Efficiency Gains and Automation. Automation has redefined various business functions,
leading to optimized workflows. Smart inventory management systems, robotic service assistants,
and Al-driven demand forecasting contribute to cost reduction and error minimization [7].
Contactless technologies, such as QR code menus and digital check-ins, have become essential
tools in the post-pandemic era, enhancing both safety and operational efficiency [8].
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Digital Marketing and Reputation Management. The rise of digital marketing strategies,
including influencer collaborations and targeted social media campaigns, has transformed brand
promotion. Al-driven sentiment analysis tools allow businesses to monitor customer feedback and
refine their marketing strategies accordingly [9]. Additionally, virtual and augmented reality
experiences enable customers to explore hospitality offerings before making reservations [10].

Emerging Challenges and Risks. Despite its numerous benefits, digitalization presents
significant challenges. The hospitality sector faces increasing cybersecurity threats, including data
breaches and hacking, necessitating robust security measures and compliance with data privacy
regulations [11]. Furthermore, the integration of automation and Al may lead to workforce
displacement, highlighting the need for reskilling and upskilling initiatives [12].

Digital technologies have profoundly reshaped the hotel and restaurant industry by
enhancing customer interactions, optimizing business operations, and redefining marketing
strategies. However, to ensure sustainable growth, businesses must proactively address
cybersecurity risks and workforce transitions. Companies that effectively harness digital
innovations will maintain a competitive edge in the ever-evolving hospitality landscape.
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CURRENT PROBLEMS AND PROSPECTS OF THE DEVELOPMENT OF GREEN
TOURISM IN UKRAINE
(CYYACHI NPOBJIEMHU TA IEPCHOEKTUBU PO3BUTKY 3EJIEHOI'O TYPU3MY B
YKPATHI)
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Hayxosuil kepisnux: Pakosa A.FO, suxnaday xagheopu inozemuux moe MHAY

YV cmammi poszensdaromvcs cyuacHi npobiemu ma NepCnekmusu po3UMK)Y 3eieH020
mypusmy 6 Ykpaini. Buceimnioiomvbcs OCHOBHI BUKIUKU, 3 AKUMU CMUKAEMbCA 2ATY3b, MAKI K
Hedocmamus iHpacmpykmypa, Hecmada 0epiHCasHoi RIOMpUMKU ma exkoao2iuni pusuku. Taxooc
AHATIZYIOMbCA NePCNeKmuUU PO3BUMKY Ub020 GUOY MYpusmy, 30KpeMa uepe3 eKoJo2i3ayiro,
BNPOBAOICEHHS YUPPOBUX MEXHOI02I MA MINCHAPOOHE CNIBPOOIMHUYMEBO.

Knwuogi cnosa: 3enenuti mypusm, eKon02iuHUL MYPUIM, A2POMYPUSM, CIMATUU PO3ZGUMOK,
Mypucmuyta ingppacmpykmypa, exon02iuHi iHiyiamueu.

The article examines the current challenges and development prospects of green tourism in
Ukraine. It highlights the key issues facing the industry, such as insufficient infrastructure, lack of
government support, and environmental risks. Additionally, it analyzes potential growth
opportunities for this type of tourism, particularly through eco-friendly initiatives, the
implementation of digital technologies, and international cooperation.

Keywords: green tourism, eco-tourism, agrotourism, sustainable development, tourism
infrastructure, environmental initiatives.

Green tourism is one of the most promising sectors in the development of Ukraine’s tourism
industry. It contributes to environmental conservation, the development of rural areas, and the
promotion of national culture. However, despite its significant potential, the industry faces several
challenges that must be addressed for its further growth. Recent experience and scientific research
show that the accelerated development of rural green tourism can serve as a catalyst for structural
economic reconstruction, ensuring demographic stability and addressing urgent socio-economic
issues in rural areas.

Rural tourism aligns closely with the modern priorities of Ukraine’s sustainable ecological
and economic development, namely: preserving the natural and cultural environment, providing
economic support to local communities, and supplying tourists with locally sourced organic food
products. [2].

The necessity for the development of rural green tourism in Ukraine is determined by
several key factors, which also shape its future prospects:

m The growing demand from urban residents and foreign visitors for rural vacations;
The unique historical and ethnographic heritage of Ukrainian villages;

Rich recreational resources;

The ecological purity of rural areas;

A relatively available rural housing stock for accommodating tourists;

The presence of a free labor force for serving tourists;

The traditional hospitality of local hosts and the affordability of rural vacations;
The opportunity to offer a wide range of additional services, including guided tours,
fishing, berry and mushroom picking, horseback riding, and more [3].

Despite the significance of the existing prerequisites for the development of rural green
tourism, it is also essential to address the challenges that limit and slow down this process,
especially in the context of Ukraine’s socio-economic crisis, including:

o The lack of proper legal support for the development of rural green tourism;

Ooo0oooooao
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i The absence of a mechanism for the rational and ecologically balanced use of natural
and historical-cultural potential for tourism purposes;
i A low level of infrastructure and communication networks;
Inefficient state regulation of rural green tourism and political-economic instability;
The presence of an informal (shadow) sector in the industry;
Ineffective tax regulation;
Insufficient educational and organizational training for rural hosts;
The absence of a marketing and advertising strategy;
The relatively low attractiveness of Ukraine’s image in the eyes of foreign tourists

Oo0ooooaoa

[4].

Problems of green tourism development in Ukraine:

o Insufficient tourism infrastructure. Many rural regions of Ukraine have limited
infrastructure for receiving tourists. This includes poor road conditions, a lack of proper
accommodation facilities, and restricted access to basic services. For example, in many rural areas
of the Carpathians, tourists face difficulties in traveling due to poor road conditions, which
complicates access to remote tourist sites. [5]

o Low level of State support. The development of green tourism often takes place
without adequate state support. The lack of funding, preferential programs, and a clear development
strategy forces local entrepreneurs to solve all problems on their own. For instance, many rural
guesthouse owners do not have access to credit resources for business development due to the
absence of state support programs. [5]

o Environmental risks. Uncontrolled tourism development can lead to the degradation
of natural landscapes, environmental pollution, and biodiversity loss. For example, the mass
construction of tourist facilities without considering ecological standards can negatively affect the
Carpathian ecosystems. [1]

o Lack of information support. Many potential tourists are unaware of green tourism
opportunities in Ukraine. The absence of effective marketing strategies and information campaigns
leads to the low popularity of this type of tourism. For instance, many unique tourist routes remain
unknown to the general public due to a lack of media and internet coverage. [1,6]

Prospects for the development of green tourism in Ukraine

o Greening of tourism. The implementation of environmentally friendly technologies
and adherence to sustainable development principles can make green tourism more attractive to
travelers who care about the environment. For example, using solar panels for energy supply at
tourist facilities or introducing waste separation systems can increase environmental awareness
among tourists and attract new visitors. [1]

o Development of digital technologies. Creating online booking platforms, virtual
tours, and mobile applications can simplify travel planning and make green tourism more
accessible. For example, developing a mobile app that provides information about rural
guesthouses, tourist routes, and local attractions will allow tourists to easily plan their trips and
book services online. [1,6]

o Improving workforce qualifications. Organizing educational programs and training
sessions for guides, guesthouse owners, and other tourism industry participants will help improve
service quality and meet the needs of modern tourists. For instance, conducting seminars on foreign
language learning, hospitality basics, and ecological management will help enhance the professional
level of industry workers. [1,6]

o International cooperation. Exchanging experiences with other countries and
attracting foreign investors can contribute to infrastructure development and higher service
standards. For example, participating in international tourism exhibitions and forums will allow
Ukraine to present its green tourism sector on the global stage and attract new partners for joint
projects. [1,6]
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The development of green tourism in Ukraine requires a comprehensive approach that
includes infrastructure improvement, state support, ecological awareness, and an active information
policy. Only under these conditions can this sector become an essential element of the country's
sustainable development and contribute to the well-being of rural communities.
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Y nybaixayii pozenanymo easxcaugicms 0epicasHo2o YnpasninHs K MeXauizmy pecyao8anHs
CYCRINbHUX npoyecie ma 3abe3neyeHHsi eeKxmueno2o @OYHKYIOHY8aHHA YPAOOBUX CMPYKMYP.
OcHoéna yeaza nNpuoiis€Emvcsa YNPAGIiHHIO 0EPHCABHUMU PeCyPCaMU, BNPOBAON’CEHHIO NYONIUHOT
NOIMUKU, A MAKONHC BUKOPUCMAHHIO NPUHYUNIE e(eKmusHocmi ma eKoOHOMIYHOCMI 8
AOMIHICMPAmMueHiti OiAIbHOCMI.

Knrouoei cnosa: nyoniune ynpaenints, ypso, MeHeOHCMeHm, 0epAHcasHA NONTMUKA.

The publication considers the importance of public administration as a mechanism for
regulating social processes and ensuring the effective functioning of government structures. The
focus is on the management of public resources, the implementation of public policy, as well as the
use of the principles of efficiency and efficiency in administrative activities.

Key words: public administration, government, management, public policy.

Public administration and government administration play a major role in shaping our
communities and influencing our daily lives. From managing public resources and implementing
policies to ensuring efficient governance and societal progress, public administration stands as a
vital field that touches every aspect of our society [1].

Public administration, the implementation of government policies. Today public
administration is often regarded as including also some responsibility for determining the policies
and programs of governments. Specifically, it is the planning, organizing, directing, coordinating,
and controlling of government operations.
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Public administration is a feature of all nations, whatever their system of government [2].

A function of public administration is the implementation of public policy. Public policy
refers to the decisions and actions taken by governments to address societal issues and achieve
desired outcomes. Public administrators are responsible for executing and managing government
programs that aim to address societal issues and achieve desired outcomes. They develop and
manage budgets, allocate resources, and oversee the implementation process to ensure that policies
are effectively carried out.

Public administration is also a field of study that focuses on the organisation and
management of government agencies. Public administration also encompasses public management,
which involves the application of private-sector management techniques to improve the efficiency
and effectiveness of government operations. Public administrators analyse and design
organisational structures, develop management systems, and implement best practices to improve
the efficiency and effectiveness of government operations. They work to ensure that government
agencies are responsive to the needs of the public and accountable for their actions [1].

One more crucial function of public administration is that it provides a wide variety of
services to the public. For example, the government is obliged to ensure the safety of life and
property of the citizens through the maintenance of law and order in the state. If this function is not
carried out effectively, society will be functioning under the law of the jungle. Another example of
public administration’s functions is the national defense of the country. If public administration fails
to perform it, the survival of mankind and national independence would be under threat, along with
opportunities for the progress of social life [3].

A prominent principle of public administration has been economy and efficiency — that is,
the provision of public services at the minimum cost. This has usually been the stated objective of
administrative reform. Despite growing concern about other kinds of values — such as
responsiveness to public needs, justice and equal treatment, and citizen involvement in government
decisions — efficiency continues to be a major goal [2].

Today, public administration is a well-established field with a rich history and a wide range
of career opportunities. Public administrators play a prominent part in managing public resources,
implementing public policies, and ensuring the effective functioning of government. The field
continues to evolve and adapt to meet the changing needs of society, and it remains an essential
component of modern governance [1].
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INFLUENCE OF SEEDLING RATE ON THE PRODUCTIVITY
OF CLARY SAGE
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Y nybnixayii nposedeno awnaniz akmyanbHOCmMi SUPOWYBAHHS e@IPOONIIHUX KYIbMYpP,
30Kkpema waenii myckamuoi (Salvia sclarea), 6 ymosax Ilisoennoco Cmeny Yxpainu. Pozenanymo it
acpomexHiyHi  0coOIUBOCMI, AOANMUBHI  GIACMUBOCMI MA NOMEHYIlUHe BUKOPUCMAHHA )
Gapmayesmuyniti, nappymepuiti i xapuosiu npomuciogocmi. JOCaioNHceHO 6NIUE PIZHUX HOPM
8UCIBY HA NPOOYKMUBHICMb eqhipHOT 0Nl Wasnii MyCKamuoi ma 6CMaHO81eH0 ONMUMATbHY HOPMY
0J151 MAKCUMATILHO20 8UX00Y ehipHOT Olii.

Knrouosi cnosa: eghipoonitini kynemypu, waenis myckamua (Salvia sclarea), Ili0ennuil
Cmen Ykpainu, adoanmuesHni é1acmueocmi, npooyKmugHicms eQiproi oaii, Hopma eUcisy.

The publication analyzes the relevance of growing essential oil crops, in particular clary
sage (Salvia sclarea), in the conditions of the Southern Steppe of Ukraine. Its agrotechnical
features, adaptive properties and potential use in the pharmaceutical, perfume and food industries
are considered. The influence of different sowing rates on the productivity of clary sage essential
oil is studied and the optimal rate for maximum essential oil yield is established.

Keywords: essential oil crops, clary sage (Salvia sclarea), Southern Steppe of Ukraine,
adaptive properties, essential oil productivity, sowing rate.

In recent years, the relevance of growing essential oil crops has increased steadily, which is
related to the growing demand for essential oil and medicinal plant products in the medical,
perfume, and food industries. However, the supply of such plant products in our country remains at
a low level. As of today, Ukraine is able to meet only 40% of the raw material requirements for
essential oil production, with the remaining 60% being imported from abroad [1].

Clary sage (Salvia sclarea) is a perennial plant with a relatively high adaptive ability in the
conditions of the Southern Steppe of Ukraine. This plant is characterized by high drought
resistance, and the main limiting factor in the growing conditions is moisture. This culture is also
highly frost-resistant, making it stable during the winter period of the temperate continental climate.
Proper care is essential for obtaining the highest yield. Consequently, the scientific community in
the field of agriculture is increasingly focusing on agronomic practices and their impact on plant
productivity.

Notably, clary sage exhibits minimal requirements for soil quality and can be cultivated
even in poor, rocky soils, although it performs better on fertile chernozem and loamy soils. The
essential oil of clary sage is utilized in pharmaceutical practice for flavoring medicines and in the
perfume industry as a scent fixative. Its medicinal properties are notable for their anti-inflammatory
and antibacterial effects, which have led to its frequent use in scientific medicine, particularly for
external applications. In addition to these properties, clary sage is a notable antioxidant. Its
economic importance extends to the food industry as well [2].

In the context of the Southern Steppe, the intricacies of cultivating Salvia sclarea remain to
be extensively investigated, underscoring the necessity for further research on the impact of diverse
agronomic practices and systems on plant productivity. In the southern regions of Ukraine, winter
sowing of clary sage is employed at soil temperatures ranging from 3 to 5 degrees Celsius to
prevent seed germination before the onset of cold weather. The emergence of the first shoots occurs
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in the spring, coinciding with an increase in soil temperature to 8-12 degrees Celsius. The
application of phosphorus during sowing has also been observed. Winter wheat has been identified
as a favorable predecessor for clary sage [3].

The study examined the impact of two distinct periods for clary sage seed sowing: spring
and summer. These periods resulted in varying productivity indicators. The study investigated the
influence of different sowing rates at different times on the productivity of clary sage. A control
sample of 6 kg/ha was utilized in the study. The study's findings indicated that the optimal sowing
rate for maximizing essential oil productivity per hectare was 8 kg, yielding an average of 14.3 kg
in the spring and 12.3 kg in the summer. Conversely, the lowest indicators were obtained with a
sowing rate of 4 kg/ha, ranging from 8.4 to 10 kg/ha across different periods. At sowing rates of 6
kg/ha (control) and 10 kg/ha, the indicators were average compared to 4 and 8 kg/ha [4].

In conclusion, it can be posited that the optimal sowing rate for achieving the maximum
amount of essential oil per hectare is 8 kg/ha. The highest conditional yield was recorded at 15.3
kg/ha in the spring period, while the lowest values were observed at 4 kg/ha, and the values for 6
and 10 kg/ha were average. Given the promising results of this study in the context of the Southern
Steppe of Ukraine, further research is necessary to develop the most effective agronomic practices
for cultivating clary sage.
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Y nybnixkayii npoeedeno 0210 ma aumaniz 6NPOBAOI’CEHHS WIMYYHO2O IHMeNeKmy 6
cinbevkomy eocnooapcmei. Pozensinymo ocuoeui Hampamu 3acmocyeéanns LI,  exaouarouu
nIOBUIEHHST NPO30POCMI  XAPY08020 JNAHYI02A, ONMUMI3AYII0 BUKOPUCMAHHA pecypcie ma
3MeHuenHs eKolo2iuHo20 enaugy. IIpoananizosano nepesazu mexuonozii, maxi AK asmomamu3ayis
npoyecie, CKOpoueHHs eumpam i ni08UWeHHs epeKxmueHocmi sUpoOHUYMEd, a MaKoHC GUKIUKU,
nog’szami 3 Kibepbe3nekorw, MexHiuHOW CKIAOHICMI0O ma HeoOXIOHICMIO 3HAYHUX NOYAMKOBUX
iHBeCMUYILL.

Knwuoei cnoea: wmyunuil inmenekm, cCilbCbKe 20CHO0ApCmME0, Npooosovua besnexa,
onmumizayisi pecypcie, npo3opicms Xapuoeo20 IaHyloed, eKoI02iuHA CMIUKICMb, epeKmusHicmb
8UPOOHUYMEA.

The publication reviews and analyzes the implementation of artificial intelligence in
agriculture. The main areas of application of Al are considered, including increasing the
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transparency of the food chain, optimizing the use of resources and reducing the environmental
impact. The advantages of the technology, such as process automation, reducing costs and
increasing production efficiency, as well as the challenges associated with cybersecurity, technical
complexity and the need for significant initial investments, are analyzed.

Keywords: artificial intelligence, agriculture, food security, resource optimization, food
chain transparency, environmental sustainability, production efficiency.

In May 2020, the European Commission introduced the Farm to Fork (F2F) Strategy as a
key component of the European Green Deal, aiming to accelerate the transition toward a sustainable
food system [1]. The strategy outlines 27 measures, including the development of a nutrition
labeling system, improvements in animal welfare, and significant reductions in food waste. Its
overarching goal is to ensure food security, improve nutrition and public health, and guarantee
access to safe, sustainable, and nutritious food for all [2]. While many researchers highlight the
advantages of F2F traceability in promoting agricultural sustainability, transparency [3], and
consumer trust [4], others warn that its widespread global adoption may lead to economic
challenges, reduced international trade, and financial burdens on small-scale farmers [5].

One of the most pressing issues in the agricultural sector is the lack of transparency in the
food value chain [6]. Modern consumers increasingly demand detailed information about the origin,
production methods, and supply chain journey of their food, seeking reassurance about
sustainability, ethical sourcing, and quality control. In addition, smallholder farmers—who play a
crucial role in global food production—face systemic challenges, including inefficiencies in
production and distribution, difficulties in meeting industrial-scale quality standards, and limited
access to advanced technological resources [7]. Due to these inefficiencies, small-scale farming is
often perceived as less competitive than large-scale commercial agriculture. Addressing these
structural disparities is essential for fostering an equitable and resilient food system.

Artificial intelligence (Al) has emerged as a powerful tool for enhancing transparency,
efficiency, and decision-making in agricultural supply chains. Al-driven blockchain technology
ensures secure, tamper-proof record-keeping by creating immutable transaction records, which
enhances traceability and minimizes fraud. Predictive analytics further optimize supply chain
efficiency by ensuring the timely delivery of fresh agricultural products through real-time
monitoring of transportation and storage conditions [8]. Moreover, Al plays a pivotal role in
improving consumer transparency by providing access to detailed product information, including
farming practices, sustainability measures, and quality control protocols [9]. These advancements
help build trust between producers and consumers, reinforcing confidence in the integrity of food
supply chains.

Beyond consumer-focused benefits, Al also streamlines regulatory compliance and
operational efficiency for producers. By automating data collection and documentation processes,
Al facilitates adherence to food safety and traceability regulations, reducing administrative burdens.
The integration of Al with the Internet of Things (10T) allows for continuous monitoring of various
parameters on farms, ensuring comprehensive data collection from planting to harvesting. These
technologies collectively contribute to a more sustainable and well-managed agricultural system
[10].

Despite its advantages, the implementation of Al in F2F traceability presents several
challenges. Cybersecurity risks pose threats to data integrity, necessitating robust security measures
to protect supply chain information [11]. Additionally, Al technologies require substantial
investment, making them less accessible to small-scale farmers who may struggle with high initial
costs, ongoing maintenance, and the technical expertise needed for successful implementation [12].
Regulatory compliance and the human factor also remain critical concerns, as Al cannot fully
replace human judgment in agricultural decision-making. Furthermore, Al-driven automation has
socio-economic implications, including potential job displacement, requiring workforce reskilling
and adaptation to new technological landscapes [13].
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While existing research has explored various aspects of Al in food traceability, there remain
gaps in understanding its broader integration within the agricultural sector. A deeper analysis is
needed to assess both the benefits and risks associated with Al-driven traceability solutions, as well
as the necessary skills and infrastructure required for their effective implementation. Addressing
these knowledge gaps is crucial for maximizing AI’s potential while ensuring an inclusive and
sustainable future for global agriculture.

The integration of Al in agriculture presents both opportunities and challenges that require a
balanced approach. While its adoption continues to grow, addressing technological, economic, and
regulatory barriers remains essential. Future efforts should focus on sustainable implementation
strategies, ensuring that Al-driven advancements benefit all stakeholders in the agricultural value
chain.
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This paper provides an overview of an important field of biotechnology that addresses the
issues and challenges of desert and arid climate zones. The thesis examines the main directions of
brown biotechnology and its key tasks.

Keywords: brown biotechnology, arid zones, deserts, soils, resources, remediation, climate-
smart farms, integrated agricultural systems, innovative technologies.

Climate change, global warming, the presence of many deserts and semi-deserts on our
planet, arid and hot zones, regions with degraded soil, and landscape features make agriculture
more difficult.

Considering these features, utilizing them, and influencing them through science,
engineering, and technology is a relevant and promising task of brown biotechnology.

Brown biotechnology is a branch of biotechnology focused on the use of desert and arid
ecosystems, agriculture in hot and dry conditions, and the restoration of resources in arid zones. It
aims to optimize the use of natural resources in dry environments, conserve water, improve soil
fertility, and develop sustainable agriculture.

Brown biotechnology is especially relevant for countries with hot climates, water shortages,
and soil degradation problems, such as Australia, Mexico, Brazil, Israel, the UAE, Spain, African
countries, and many others [1, 2].

This field focuses on developing technologies that help adapt crop production, water and
land resources, and industry to extreme conditions. These include: developing drought-resistant
genetically modified crops; using irrigation, hydroponics, and aeroponics technologies; cleaning
soil and water from pollutants using microorganisms or special plants; preserving, restoring, and
utilizing desert and arid-zone flora and fauna for agriculture and other industries; combating soil
degradation and desertification; practicing climate-smart agriculture, considering climate change
and regional conditions; developing various strategies and methods for farming in harsh
environments; improving agriculture through modern technologies and equipment.

Not all agricultural plants can grow in hot conditions, so brown biotechnology focuses on
developing drought-resistant plant varieties, including wheat. Drought-resistant crop varieties and
other plants are created using genetic engineering.
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A gene responsible for drought resistance is extracted from a naturally resistant plant and
transferred into a cultivated plant. This method has led to the development of wheat varieties that
can be grown in African, Latin American, and Asian countries, as well as in India and Australia [3].

This branch of biotechnology also works on methods for conserving and remediating natural
resources such as water and soil. A major challenge in arid regions is the lack of water resources,
which must be used efficiently and conserved, making adequate and optimal irrigation more
difficult.

To address these problems, several methods are used: aeroponics and hydroponics;
mulching; using hydrogel; planting different species together; collecting rainwater; special devices:
drip irrigation, irrigation systems, and water dispersion systems.

For biological water purification, special treatment facilities and devices are used, such as
aeration tanks, bioseptic systems, and biofilters. These systems use various microorganisms to clean
water [4].

To break down organic soil pollutants, certain types of bacteria, fungi and worms are used.
These organisms decompose organic matter into simple compounds that are harmless to the
environment [5].

Brown biotechnology not only focuses on eliminating the challenges caused by arid climates
but also on using these conditions beneficially in various aspects of human life. Arid regions are
unique ecosystems home to many animals and plants that can be utilized in agriculture and
biotechnology. For example, desert plant cultivation, breeding desert insects and animals, and their
use in different industries and farming.

Brown biotechnology addresses the issue of desertification and develops solutions to combat
this problem.

"Desertification” refers to the degradation of soil and vegetation cover. This phenomenon is
caused by climate change and human activities.

To mitigate desertification, the following strategies have been proposed: greening affected
areas; rational use of water resources; proper soil treatment; sustainable agriculture; farmer
education; application of biotechnologies [6].

Agriculture and farming are particularly challenging in drought-prone and extreme climate
conditions. One of the key tasks of brown biotechnology is to develop comprehensive strategies,
methods, and systems to support farmers in sustaining and expanding their agricultural activities.

At present, several approaches have been designed to facilitate and optimize farming in
adverse regions: climate-smart farms; integrated agricultural systems; implementation of innovative
technologies.

Climate-smart farms are developed based on the climatic conditions of a specific region,
considering future climate changes.

Their objectives include: providing access to climate information services and climate-smart
agriculture; researching climate change and its impact on agriculture; supporting low- and middle-
income countries (e.g., African nations and Mexico) to help combat hunger and poverty; enhancing
the potential of small farms in arid regions; implementing modern technologies in agriculture [7].

One of the key areas of brown biotechnology is the integrated agricultural system. This
approach involves multiple farming activities within a single area and the close coexistence of
different plant and animal species. In such a system—resembling a mini-ecosystem—each
component supports the others.

For example: animal waste serves as fertilizer and enriches the soil with nutrients; plant
residues are used as fodder for livestock; plant roots and greenery prevent soil erosion and help
retain moisture, reducing the need for irrigation; tall trees provide shade, cooling the environment
and protecting crops and animals from excessive heat.

This practice helps to minimize the environmental impact of agriculture, reduce land
depletion from monoculture farming, preserve ecosystems, and enhance soil productivity [8].

The modern technological approach can significantly ease farming in adverse climatic
conditions. Farmers from arid and desert areas benefit from modern devices that track changes and
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provide information on further actions. Moreover, the digital technological approach addresses the
issue of labor shortages, as it does not require a large number of workers, but does demand
significant investments.

In today's world, precision agriculture uses technologies such as the Internet of Things,
neural networks, artificial intelligence, GPS technologies, robotics, drones, and sensors [9].

In conclusion, brown biotechnology plays an important role in addressing issues and
problems in the fields of ecology and agriculture. This field of biotechnology includes the
development of strategies and methods for resource conservation, combating soil degradation and
water loss, utilizing arid zones for various industries, and adapting agriculture to adverse climatic
conditions.
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byno obmpynmoeano ennuse innosayitl Ha pinancosy eghekmusHicmb NIONPUEMCINGA.
Busnaueno ponv innosayiti y nioguujenHi KOHKYPEHMOCNPOMONICHOCMI Oi3Hecy ma adanmayii 0o
puHkosux 3smin. Ilpoananizo8ano OCHO6HI HANpAMU THHOBAYIUHO20 PO3BUMK)Y NIONPUEMCME MA
chopmybo6aHo nepcnekmusHi nioxoou 00 6NPOBAVIHCEHHS IHHOBAYIUHUX MEXHOI02IU.
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The impact of innovations on the financial efficiency of an enterprise was substantiated. The
role of innovations in enhancing business competitiveness and adapting to market changes was
determined. The main directions of innovative enterprise development were analyzed, and
promising approaches to the implementation of innovative technologies were formulated.

Key words: innovations, financial efficiency, enterprise, competitiveness, technologies,
development, business processes.

The activities of each enterprise are aimed at maximizing profits through the competent
allocation of resources and available financial resources. Therefore, an enterprise must choose the
most functional and optimal way of its further development and, as a result, bring itself to a high
level of financial results. Based on the practice of many enterprises, it can be noted that one of the
most effective ways to obtain a high level of financial results through its production activities is to
use innovations.

This problem, namely the impact of innovations on the financial efficiency of the enterprise,
was studied by O. Aslanian [1], O. Gridin, S. Zaika [2], A. Savchuk, T. Romanchenko, D.
Fayvishenko [3] and others.

To substantiate the impact of innovations on the financial efficiency of an enterprise.

Innovation is the introduction of a new or significantly improved product (good or service)
or process, a new marketing method or a new method of business organization. Innovation implies,
first of all, an innovative approach, innovative processes and implementation of innovative
activities. An enterprise's innovation activity is an activity that has its own specifics and
complexity. The specificity of this activity is determined by the choice of the direction of
development, the method of implementation and use of innovations.

Innovations play a key role in modern business, allowing enterprises to go beyond the
established framework and create competitive advantages [2]. The importance of innovation is
manifested in the following:
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- it allows to adapt to changing conditions with minimal losses;

- it is one of the main conditions for survival in conditions of instability, competition, and a
source of development;

- helps to maintain the efficiency of activities;

- helps to maintain financial results, ensuring their further improvement;

- improves the company's image and competitive status, etc.

Companies that follow the innovative path of development, actively introducing the latest
technologies into production, gain significant competitive advantages. They are able to create
higher quality goods and services, reduce production costs, shorten the production cycle, expand
sales markets by selling unique products, attract the attention of consumers, etc. Innovative products
meet the requirements of the modern market to the fullest extent possible.

Innovations help companies develop new products and services, improve existing business
processes, increase efficiency and cut costs. Innovations help companies to adapt to rapidly
changing market conditions, meet customer needs, attract new customers and strengthen their
market position [1].

An important task for the innovative development of enterprises today is the introduction of
new production and storage technologies that allow them to create high-quality and safe products.
To attract foreign investment, it is important for enterprises to develop innovations that solve global
economic, industrial and social problems [3].

Innovations play a key role in modern business, helping enterprises to be successful,
competitive and sustainable in a rapidly changing market environment. Thus, innovation is the most
important factor influencing the financial performance of an enterprise. Enterprises that actively
implement innovations can gain a financial advantage in the market and ensure sustainable growth
of their business. Therefore, it is important to create an innovative culture in the company,
encourage employees to search for new ideas and be open to experiments. Ultimately, innovation in
action helps companies improve financial efficiency and be successful in today's dynamic business
environment.
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