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Al models to support decisions on the selection of the optimal
alternative fuel for specific routes and vessel types

Sonia Maria Rudzinska
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bgdde3s69egd0: Magdalena Kaup,
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Abstract

The maritime industry is undergoing a significant transformation driven by stringent
environmental regulations and the urgent need to reduce greenhouse gas emissions. A key
challenge in this transition is selecting the most suitable alternative fuel for specific vessel
types and shipping routes, considering a wide range of technical, economic, and operational
factors. This study investigates the application of artificial intelligence (AI) models to
optimize decision-making in alternative fuel selection, with a particular focus on methanol
as a promising low-carbon fuel. By integrating machine learning (ML) and multi-criteria
decision analysis (MCDA) techniques, the proposed Al-driven framework evaluates multiple
variables, including fuel availability, energy density, engine compatibility, cost fluctuations,
and route-specific conditions such as weather patterns and port infrastructure.

The research compares the performance of various Al models, including ensemble methods
(e.g., Random Forest, XGBoost) and deep learning architectures, in predicting the optimal
fuel choice based on efficiency, cost, and emissions reduction. Special attention is given to
ammonia and hydrogen. The results demonstrate that Al-driven decision support systems can
significantly enhance the maritime industry’s ability to adopt sustainable fuel solutions while
maintaining operational efficiency. This study contributes to the ongoing discourse on
maritime decarbonization by providing a data-driven methodology for fuel selection,

ultimately supporting the industry’s transition toward net-zero emissions.

Keywords: alternative marine fuels, Al-driven decision support, sustainable shipping,

maritime decarbonization



Ecological improvement of ship engines: modern
environmental regulations (ECA, IMO 2020) and their impact on
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Abstract

The maritime transportation sector, responsible for over 90% of global trade, faces
unprecedented environmental regulatory pressure as governments and international bodies
implement stringent emission control measures to address climate change and marine
pollution. This study comprehensively examines the transformative impact of the
International Maritime Organization's (IMO) 2020 sulfur regulation and Emission Control
Areas (ECAs) on marine engine technology, operational practices, and industry-wide
compliance strategies.

The IMO 2020 regulation mandated a dramatic reduction in marine fuel sulfur content from
3.5% to 0.5% globally, with even stricter 0.1% limits within designated ECAs, fundamentally
reshaping the maritime fuel landscape. This regulatory shift has accelerated technological
innovation in marine propulsion systems, compelling manufacturers to develop advanced
solutions including dual-fuel engines, selective catalytic reduction (SCR) systems, exhaust gas
recirculation (EGR) technologies, and sophisticated exhaust gas cleaning systems (scrubbers).
Our research analyzes the technical challenges associated with regulatory compliance,
including fuel compatibility issues, combustion optimization requirements, and integration
of real-time emissions monitoring systems. We examine alternative fuel adoption strategies,
particularly liquefied natural gas (LNG), methanol, and emerging hydrogen-based propulsion



systems, evaluating their environmental benefits against operational and economic
considerations.

The study reveals significant operational implications, including increased maintenance
complexity, crew training requirements, and substantial capital investments for retrofitting
existing vessels or acquiring compliant newbuilds. Through detailed case studies of successful
implementations, we demonstrate how industry leaders are improving environmental
compliance with economic viability.

Furthermore, this research addresses future regulatory horizons, particularly the IMO's
ambitious net-zero carbon emissions target by 2050. It explores emerging technologies
including ammonia propulsion, carbon capture systems, and hybrid-electric solutions. The
findings provide critical insights for shipowners, engine manufacturers, and policymakers
navigating the transition toward sustainable maritime transportation while maintaining
global trade efficiency.

Keywords: Marine engine technology, IMO 2020, Emission Control Areas, sulfur regulations,
exhaust gas cleaning systems, alternative marine fuels, NOx reduction technologies.
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Abstract

Green management and sustainable development are reaching their peak of popularity in
today's modern global world. Most of the world's corporations are trying their best to
completely switch to green management principles in the shortest possible time. Of particular
importance is the maritime industry, which has become not only a strategic axis of
transportation, but also of global interdependence and economic stability and is considered a
sector of critical importance that combines economics, technology and environmental
protection, therefore green management and sustainable development play an important role
in the development of the maritime industry.

In the modern world, environmental problems and climate change have become a central
part of the international agenda. The maritime industry, as a key segment of global trade,
moves approximately 90% of the world's cargo and is one of the largest sources of emissions.
Against this background, green management and sustainable development acquire a crucial
importance. This paper is relevant and aims to provide a deep analysis of the concept of green
management in the maritime industry and develop practical recommendations for achieving
sustainable development.

The study discusses the assessment of modern management models from an environmental
perspective, which aim to minimize environmental impact, increase energy efficiency and
ensure compliance with regulations. The paper also presents the social and economic aspects
of green management, including raising environmental awareness and social responsibility.
The study concludes that green management is not just a technological innovation or response
to regulations, but rather a new type of management approach that combines long-term

strategic thinking and multidisciplinary cooperation in the maritime industry.

Keywords: Green management, Sustainable development, Maritime industry, Environmental

protection, Social responsibility.
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Abstract

In the 21st century, electronic commerce has become one of the main driving forces of the
global economy. Ordering and delivering goods to any location worldwide has become
possible within a few clicks through electronic platforms. However, the smooth execution of
this process is unfeasible without efficient logistics systems. In this context, maritime logistics
occupies a particularly significant position. The dynamic growth of e-commerce has triggered
fundamental changes in the global supply chain and has brought the critical importance of
maritime logistics to the forefront. This study explores the complex and multifaceted role of
maritime logistics within the e-commerce ecosystem. It analyzes the key challenges and
opportunities emerging at the intersection of these two sectors. Within the scope of the
research, the impact of e-commerce on container shipping, port operations, and supply chain
efficiency is examined. Additionally, the paper highlights technological innovations such as
digitalization, automation, and data analytics, which support maritime logistics in adapting
to the increasing demands of online trade. Ultimately, the study presents future perspectives
and concludes that the success of the maritime logistics sector directly depends on its ability
to become more flexible, transparent, and sustainable in order to effectively meet consumer

expectations in the digital age.

Keywords: maritime logistics; electronic commerce; digital transformation; autonomous

transportation systems.
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Abstract

The aim of our project is the creation of a concept for the introduction of green technologies
into the maritime industry. We seek to achieve this aim by developing the economic potential
of hydrogen technology in shore adjacent zones and on short fixed routes. The basis of our
concept lies in the replacement of diesel fuel with its more ecologically sound alternative —
hydrogen fuel along with the development of the infrastructure required for its use.

This project aims at supporting consistent development of green energy, as used on various
vessels, and at the creation of a decentralized system of fuel production, independent from
outside deliveries. Along with that, our system will also be capable of conducting a full cycle
of production of hydrogen fuel using clean solar and offshore wind energies. On the specific
example of ferries going from Swinoujscie (Poland) to Ystad (Sweden) we have shown both
economic and environmental utility of the potential use of hydrogen fuel in liner shipping,
which plays a crucial role in the transportation system of the region. In the full project we
present complete graphical representations of stations, which would produce hydrogen-
derived fuel, using coastal water. In it we also present our concept for retrofitting the engines
originally meant to run on diesel fuel, to run on alternative propulsion fuel instead. Then
shall be presented our calculations, comparing the CO2 emissions, produced by either fuel on
the same route.

To ensure the implementation of our concepts we intend to introduce changes into MARPOL,
specifically introducing limits of CO2 emissions into the atmosphere into Annex 6, which

already mandates restrictions for NOx and SOx emissions. We suggest prioritizing such
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restrictions for particular regions, where, due to high volume of maritime traffic,

environmental damage is prominent, such as in the Baltic Sea.

Keywords: economy, ecology, infrastructure, hydrogen, shipping.

Introduction

The aim of our project is to support the UN goal of sustainable development by means of
reducing the environmental impact of maritime industry. To that end, we suggest a gradual
integration of clean energy, which will inevitably include a transition to alternative fuel
types, including the suggested here hydrogen fuel. Such changes will help reduce CO2
emissions produced by the ships, particularly in vicinity of ports.

The main challenge such a transition presents is the contemporary lack of necessary
infrastructure for the production and storage of hydrogen fuel, as well as a lack of various
other pieces of required equipment, both in ports and on vessels. Current technologies require
significant modernization to feasibly keep up with the ecological requirements necessary for
protecting our environment.

It is crucial to mention that while UN does posit a serious strategic goal to reduce the
greenhouse gasses emissions, the specific restrictions are yet to be imposed. Contemporary
international conventions of the likes of MARPOL have proven useful in reducing other
kinds of harmful emissions into water and air, such as SOx and NOx, but none, barring EEDI,
which imposes only broad requirements (e.g to reduce the CO2 emissions of Ro-Ro vessels
by 30%) currently restrict CO2 emissions, which greatly hampers any potential development
of green technologies that could reduce the carbon footprint of maritime industry.

The main advantage of a transition to alternative fuel types, such as hydrogen which we
suggest, is a monumental reduction in CO2 emissions of whichever vessel that uses it.

In fact, the use of hydrogen allows us to forego the burning of carbohydrates near entirely,
which makes it a particularly promising type of green fuel. All of that, provided we can make
a series of changes to ship energy stations, an example of which shall also be presented within
our project. Along with the straightforward ecological benefits of using hydrogen fuel is the
fact that it can be throughly optimized in production and delivery, while only using green
energy to that end (wind and solar being the most practical options). The optimizations we
propose will, in turn, drive down the cost, associated with the use of hydrogen fuel and make
it reasonably energy effective. Using the book “PEM Water Electrolysis”, we studied the

electrolysis process, the knowledge of which we applied in our project.
Analysis of the environmental benefits of hydrogen fuel

Hydrogen fuel is a promising type of green technology, introducing the potential for a

substantial advancement in the production of green energy. As a universal fuel derivable from
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various renewable sources -such as solar and wind - it is also frequently produced as a
byproduct in processes associated with energy generation, including electrolysis of water and
pyrolysis of natural gas. Such examples show us the great potential of Hydrogen as a clean
energy source. The use of Hydrogen fuel is going to be of particular use in reducing the
emissions of greenhouse gases, as its burning process results exclusively in the production of
water vapor and heat.
International Maritime Organization has set a goal to reduce the emissions of greenhouse
gasses, this goal being laid out in its resolution MERC.377(80), adopted on the 7th of July
2023. The main task is the complete de carbonization of the international marine traffic by
2050. In the early stage, IMO aims to reduce the average emissions of CO2 per tonne-mile of
sailing by, at least, 40% by year 2030, in comparison to 2008. One of the most promising and
ecologically sound means of reduction carbon footprint produced by vessels is the use of
Hydrogen in the vessels energy systems. Hydrogen fuel is fit for use in the internal
combustion engines and fuel elements, while having low hydrogen content and producing
very limited greenhouse emissions.
Roll-on/Roll-off Passenger Vessels (RoPax) are particularly suited for the implementation of
hydrogen technologies. These vessels sail along a short, regular route from Swinoujscje to
Ystad, which allows for the accurate calculation fuel usage, which, in turn, would allow for
the creation of necessary infrastructure in the ports.
Ferries are also spacious enough as vessels to be fit for installation of Hydrogen tanks and fuel
elements. A specific schedule for refueling of the vessels with Hydrogen fuel can be created
due to the regularity of their sailing.
The specific route duration (approximately 6-7 hours) aligns with the capabilities of modern
hydrogen systems, while RoPax vessels typically complete one round trip daily in each
direction, providing ample opportunity for refueling.
According to statistics, the ferries use a G ZAL 405 engine with shaft power 17280 kW. The
most commonly used diesel fuel is GAZOLE 2. From this, we can calculate the approximate
carbon dioxide emissions per voyage:
Formula for calculating CO2 emissions:

CO,(t) = FC X CF
FC - fuel consumption per voyage (in tons)

CF - coefficient of CO2 emissions, depends on the type of fuel:
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Figure 1. Coefficients of CO; emissions for different types of marine fuel
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Source: IMO MEPC.245(66)

Calculation of fuel consumption (FCd):

Cd =P xT x SFC
P=17280 kW (shaft power) T=6,5 h (average voyage time)
Dd=45.5 M]/kg (energy density of diesel) Dh=120 M]/kg (energy density of hydrogen)
SFC=205 g/kWh=0,205 kg/kWh=0,000205 t/kWh (average fuel consumption for GAZOL2)
FCd = 17280 x 6,5 x 0,000205 = 23,0256 tons of diesel fuel

Calculation of fuel consumption hydrogen (FCh):

FCh =FCd x Dd / Dh
FCh = 23,0256 x 45,5 x / 120 = 8,73 tones of hydrogen fuel
FCd = tones of diesel fuel; FCh = tones of hydrogen fuel
Calculation of CO2 emissions:
CO_2=23,0256x3,206=73,8201 tones of CO:
Calculations of CO2 emissions when using hydrogen fuel:
CF=0, since the product of combustion is water.

CO_2=8,73x0=0 tones of CO-

H2 production station
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On the figure number 2 we present our concept of a station, aimed simultaneously at

Figure 2. H2 production station
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hydrogen fuel production as well refuelling of the vessels using it. With the use of green
energy in such a station we are going to achieve fuel production with minimal carbon
footprint. The process begins with the pumping and subsequent purifying of water, to be used
later in the process of electrolysis.

The first stage - purification and desalination, the use of salt water being problematic due to
its effect of oxidizing the active elements and depositing onto them of toxic Chlorine. Due to
that fact one must either use some of the newer electrolysis systems, capable of using
saltwater, or only use freshwater as an input (desalinated seawater, tap water or the water
from the nearest available freshwater bodies).

The second stage - electrolysis, which aims at transforming water (HO2) into hydrogen (H2)
by facilitating the break down of water molecules with electric current. The process is highly
eco friendly, provided, that is, that the electric energy, used for carrying it out, is itself clean:
solar, wind or tide energy, as well as some others. In our project we are using the wind energy,
as it is comparatively most viable in the Baltic region, due to its meteorological realities. That
way we shall minimize the emissions of CO2 into the atmosphere.

The third stage - after the process of production, Hydrogen is transported to the reservoirs,
in which it can be stored near indefinitely, and put under the pressure of around 500 bars to
minimize the space required. We found it more practicable to store fuel itself, as the power
derived from wind turbines fluctuates from overproduction of energy to complete lack of it.
Storing fuel itself circumvents both problems while not relying on expensive and ecologically
challenging electrical batteries. This will improve efficiency as well, which will, in turn, make
the fuel produced here cheaper. Some ports store Hydrogen in its liquid state of -253 degrees
Celsius, but we dismissed this idea as overly expensive for our purposes. The fourth - is the
final element of our scheme, it consists in transporting the produced Hydrogen fuel and

refueling the vessels with it. Currently, most Baltic Sea ports carry out ship refueling process
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using trucks, loaded with cisterns of fossil fuels, which, in its own right, negatively impacts
the environment. Our concept circumvents this requirement, as the Hydrogen fuel can be
transported from reservoirs using a pumping station. Hydrogen gets pumped into smaller
reservoirs on a specialized pier, after which the vessels need only be connected to them, so as

to carry out a safe refueling operation.

The concept of retrofitting of internal combustion engine

On the vessels that were designed to use the more traditional types of fuel we suggest adding
some systems to the number of already present, more precisely we should add: a system for
the introduction of hydrogen into the main engine, a hydrogen fuel storage system, as well
as a system for refueling and maintenance of safety during storage. As previously mentioned,
hydrogen is supposed to be stored under specific conditions, which, when they are not met,
are going to make it impossible to store in large quantities, or may even cause a critical breach
in safety.

In total there are two way to store hydrogen. The first one would be to cool it to its liquid
form, at -253 degrees Celsius, this reduces the storage space required but demands a
continuous application of intense cooling, which tends to require a lot of energy, as well as
some expertise and attention to handle properly (it will take 130m”3 to store on a vessel, if
we will take into a count previous calculations). The other and more straightforward way to
store hydrogen is to compress it, as we decided to do for our larger storage systems in ports,
it being an easier, cheaper and more reliable way to store hydrogen, the only negative being
that the fuel storage required would be significantly larger on ships that use this method (it
will take 250m”3 to store on a vessel, if we will take into a count previous calculations).
Now we shall go deeper into the steps of such change:

Step one - an engine, using the diesel fuel it was originally intended for, starts and runs for
some time to reach a number of turns, which allows us to sidestep the necessity for a new
system of fuel ignition. The load level on the pistons in the case we use hydrogen during start
increases significantly which would leave a negative mark on the systems longevity. It is
greatly beneficial for the reliability of the engine to start it, as we intend to do, with the fuel
it was originally intended to use. Step two - introduction of hydrogen, after the the starting
and subsequent heating of the engine we start to gradually introduce hydrogen into it untill
it becomes the only fuel used, which is going to ensure a safer and more economical use of

the engine.

Introduction of CO2 emission limits in MARPOL Annex VI
With the aim of reducing the impact of maritime operations on the environment, we suggest
adding new regulations into the International Convention for the Prevention of Pollution

from Ships (MARPOL) Annex VI. Specifically, the regulation will seek to limit CO2 emissions
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in various contained bodies of water. The water bodies in question are the following seas:

Baltic, Black, Mediterranean, Azov, Adriatic, Marmara, and others.

Figure 3. Map of regions*

——

a
*(The map does not include all of the regions in which the regulation is intended)

The limitations we suggest are not intended for all vessels, instead they are only for those that
operate, primarily or exclusively, in coastal areas (10-20 miles from the port). The limitations
we propose shall not concern merchant vessels, moving along long, normally irregular,
routes, as such limitation would impose onto them an intolerable economic strain, along with
being overall impractical for their purposes. Normally, vessels operating close to the coast
move along short regular routes, which aids in any potential transition to green energy, while
also making it practicable for the shipowners to calculate vessels emissions, allowing them to
comply effectively and reliably with the limitations imposed.

In short, our regulation ought to be imposed upon the majority of merchant vessels operating
primarily or exclusively within coastal areas or river deltas.

The regulation suggested is, indeed, aligned, and substantially so, with the global goals set by
the United Nations, which concern sustainable development, primarily SDG 13 - fighting
climate change and SDG 14 - preserving marine ecosystems. Taking into account the
attention directed towards limiting the environmental impact of maritime operations, such

regulation can be an important step towards overall decarbonization of maritime industry.

Conclusion
The implementation of our project on the sustainable development of the maritime industry

is not only a response to global environmental problems, but also represents an important
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direction for the infrastructural, technological and economic development of coastal zones.
The introduction of hydrogen technologies will contribute to a significant reduction of CO2
emissions and other greenhouse gases, which will comply with future international
environmental standards; those should be mandatory as a result. In addition, the integration
of such solutions lead to the use of clean energy, such as solar and wind, ensuring efficient

and expedient energy supply, especially on ships following short fixed routes.
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Abstract

The paper explores the role of digital transformation in decarbonising maritime transport,
focusing on data analytics and artificial intelligence (AI) as key enablers of operational
efficiency and emissions reduction. According to the International Maritime Organization
(IMO, 2023), the sector is committed to a “net-zero by 2050” trajectory, intensifying the
demand for real-time data flows—AIS signals, IoT sensors, digital twins and blockchain-based
documentation. Using a mixed-methods approach (chronological policy review and semi-
structured interviews with Batumi Navigation University students and industrial partners),
the study shows that Al-driven just-in-time routing can cut fuel use by 12-14 %, while
predictive maintenance halves unplanned downtime. The paper also addresses cybersecurity

and data-ethics challenges that are critical for an open-data ecosystem in Georgia.
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Abstract

The maritime industry is undergoing a profound transformation with the advent of
autonomous vessel technologies. This research examines how the increasing automation of
ships is reshaping traditional maritime professions, focusing on the evolving roles from
conventional seafaring positions to new technology-centered careers. The study analyzes
current autonomous shipping projects, industry forecasts, and emerging job descriptions to
identify key professional transitions. Findings indicate that while certain operational
positions may decline, new specialized roles are emerging that combine maritime expertise
with technological skills. The research reveals that traditional navigation officers are
increasingly required to develop competencies in systems monitoring, data analysis, and
remote operations. Furthermore, educational institutions are adapting curricula to prepare
future maritime professionals for hybrid roles. This transformation necessitates a
collaborative approach between industry stakeholders, regulatory bodies, and educational
institutions to facilitate smooth professional transitions and address potential workforce
challenges. The implications suggest that the maritime industry is not facing job elimination
but rather job evolution, requiring significant reskilling initiatives and regulatory framework

updates to support this transition.
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Education, Technology Integration.
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Abstract

The article is devoted to the life and work of the first professional women sailors. It describes
the careers of American, Russian, Polish, Swedish, French, and Chinese women sailors. It
notes that since the beginning of the 20th century, organizations defending women's rights
and equality with men have been increasingly active, resulting in women gaining many rights

and freedoms.

Keywords: Navy, equality, women’s rights, female sailors.
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Abstract

Have you ever wondered why every widely popular branded product—Ilike the iPhone—Is
associated with social appeal? This very question became the driving force for us to explore
and present to the audience a deeply important topic: “Social Behaviors Under the Shadow of
Marketing Strategies and How They Govern Our Daily Lives.” The primary aim of this paper
is to highlight the social influence that marketing techniques have on consumers’
subconscious, values, self-identity, priorities, and more. Modern-day marketing no longer
focuses solely on selling a product or service—it seeks to shape perceptions of what a
prestigious lifestyle looks like, what it means to be successful or authoritative. These ideas are
created through emotional appeal, symbolic visuals, communication strategies, and beyond.
Given that marketing affects mass behavior trends, even the smallest microbusinesses attempt
to trap consumers using manipulative tactics to increase profitability.

Therefore, to address this issue, it is necessary to delve into and understand the strategies that
are used daily to mislead consumers. This awareness is essential for strengthening critical
thinking in today’s world.As a result, each reader will gain insight into how to avoid wasting
their budget and will be better equipped to manage their finances wisely in the future.

By engaging with this paper, we will come to understand that marketing is not merely a
sales-enhancing tool—it is a social force that shapes public opinion, everyday behavior, and
social status. In conclusion, it will be discussed how marketing, beyond constructing a sense
of reality, also actively circulates stereotypes that consumers adopt and propagate—making

them an inseparable part of societal discourse.
Keywords: Marketing, Strategies, Influencers, Public relations, Manipulation.
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Abstract

Hepatitis C remains one of the most serious public health concerns, particularly in countries
with historically high prevalence rates. This paper aims to analyze the epidemiological
situation of hepatitis C in Georgia, with a focus on transmission mechanisms, prevention
strategies, and available treatment options. Special attention is given to the national
elimination program, through which Georgia has achieved significant progress in screening
expansion, improved diagnostics, and highly effective antiviral therapies.

The study is based on the latest statistical data from international health organizations and
Georgia’s National Center for Disease Control. It evaluates serosurvey results from 2015 to
2023, infection rate trends, access to treatment, and hepatitis C—related mortality patterns.
Findings indicate that Georgia is making strong progress toward achieving the World Health
Organization’s global targets for hepatitis C elimination by 2030. Nevertheless, challenges
persist, including insufficient treatment engagement among diagnosed individuals and
continued mortality associated with the virus. The paper contributes to the evaluation of
Georgia’s elimination efforts and informs future health policy planning.

Keywords: Hepatitis C, elimination program, epidemiology, prevention, treatment, Georgia,
health policy.
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Lodo@mnggermdo C 3935300l 393033wgds obGHmMmowe@ ds0swwo ogm. 2015 ool
LYOMI30YIOMELMAOMOO 33930l Jobgz0m, HBOHELEWMWO Fmbobegmdol 5.4%-U
(©ssbmgdoo 150,000 306L) 3Jmbs JOmbozmwmo HCV obggdgos. 2021 fFarol

2396sbEgd o 330930m, gl Bsh3z9bgdgwo 1.8%-8qg 9933060 — M3 ISHBLMGOOm
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67%-056 3¢q0sL 60dbogl o Fomomgdl 3608369 mzs6 3BMYMgliBy 0bxzozoMmgdol
39930690530 (Gvinjilia et al., 2022).

abowo 06939430900l farom®o 9sh396909w0E 056808030 03egdlL: 2015 Fgarl
132 sbsgno 89dmbgggzs 100 000 dcmbsbergbg, beenm 2022 gl — dbmenm 52 d90mbggzs
100 000 dmbobangbg (CDC, 2023).

9600369900 9er0dobszool 3GHma™msdol BodMawgddo, 2015-2024 Fagddo ssbarmgdom
2.5 9doombds BOEILEONMEIs 306035 (ssbn. 89.3%) o000  bEHOLbyMEgdHY
ALGHoMYds. bL3IM0BObYOL Fotymgddo GgEoMmEs HMYMOE 3006039MH0 BMALsbwyMmgdol
dmdbdogdgdo,  dbggg  Bowoo  MOLZOL  TJmby  XAWMBIOO  (DoRdOMS,
6563000593009 900 s 3960396300 LolEgIol 3s@0dMgdo) (NCDC, 2024).
136M060690L FgYAO Fodmgzwobs 164 951 sbEHOLbgMEwom sEIdoMO Fgdmbgggs (56w
6.7% BgLEGHOMIOME0b). Fo0ob ssbwmgdom 107,604 50530566 ©sa0boo
39Bommo 0b6g39J30s (RNA-5©gd0m0). dmeoem 99g39L9d0m, Lado®mzggermdo dodobsty
Je™bozmeo HCV 0bggdgool 8s@etmgdeadol Gsmoqbmds 130,000-0¢0gs, H®8gemomagsb
82.8% 05abmbomgdemos (CDC, 2023).

939960b5¢mdol dsh39bgdgdo Towowos: 87,047 3530961 339 ©o9Tym 939Mbormds
(©dobmgdom 86.1% ©0sabmBoMgdMwmoysh), bmwm 60,449 35309630s LOMWS©
Q5oLMES 33MOBEMBS. 49637MbgdoL 35B3969d9w0 99%-005, MG 300306 Imddgo
36&H030HMlo 360935003 g00L (DAA) 939JE0sbmdob 8ggaos (Gvinjilia et al., 2022).
0019b9535 98 Fo03oGHg0gdols, C 393530GH00 299mf39mwo 110330w0sbmds 33¢s3
3OMdEgds  MBgds: 30OLo  3g3sBodom (B s C ghmo) @o9mfi3gmwo
1033000056MdOL FsB39690gero 2015 §gerl oym 6.3/100,000-bBg, bmerm 2023 Howl -
7.8/100,000-%y, o3 33w03 5098s3gds WHO-U  gwodobszool Lsdobby begzsml
(6/100,000) (NCDC, 2024).

C 39353030 Lododmggarmdo (2015-2024): bEHsGHoLE03S ©s 3OMmyMgbo. L3Mobobyo
Ldqbol  dobggzom. Lodomzgermdo 2015-2023 fergddo  bd@obobyo  RsGmme
23099xMdgLs: 2023 {erol dmermbmgol osbarmgdom 2.5 dowombo bMEILGWMEO
3000 350505  9BGHOLLYMgdoL  EguBoMmIds (ssbermgdom 87% HBOHEILOMEW®mS).
0mbs399900 Fommomgdgb, ®MI 05953539000 @ORbMBOL  Tsbgz9bgdgwro  Towowos:
L553500094mBMmgdol  ghmferosbo  13M0bobaol  3MMyMsdol  Imbsggdgdom, 291,975
BOHEILOWWO 353096EH0LYb 252,848 (86.6%) d90m{jos s Tomysb 4.9% 3mbodowdo
5©0dmBbs. 05953539000  40-49  fiwol  sbd3do  0bxzoEoMmIPRdMms  3BMm39bGO
396L5379009B0m Jowowo (17.4%), bmerm Jowgddo 53 xawBdo dbmeme [04%. xsddo,
2015-2023 §eogddo  Lgmobobyoom  godmgwgbowo  s65@0LbyMgdom  ©IIBIOMNO
39000b303000 ssbeErmgdom 164,951 (6.7%) oym.

0030595 1. C 39353 0G0l L3MObobyom 298M3IZGME 30OHMS MOMPYHMdS
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C 3gdatonnb bieebobzom godmizmanema dabms Gampbmos bggbol dnbgznm (badobmzaemm, 2015-2023)
450000 [ —— 8083303900

Joemgdn
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200000 |

3080330960 MamEghmds
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Baemn

LdqLbol dobggom LodsGmgzgermdo (2015-2023).

13060690 s153MIMG0Z0 K FMBIOOL J0bYPZ0m. FJPIMIOOM sboEREBMS s dLv3M3560

Jowgdo wxGdm bdocMs LJM0bobawgdm©bgh, mMIEs ©sEIdomo Jgdmbgzgzgdol

36 396GH0m 3585353900 §59Y396 3MbBo0sby 0y3bab. Fglifogaroll dobgwzom, 18-29

ool sbs3do Joegdol (Jowms Losdo) L3MOBobOMmPdMWMS MomEYbmds Bo@o 0.,

053658 ©©JBI0NO BHYLEHO 3500396 0830505 IMTBEIGS, GMI0EIBsE I30Mg Bofforo

50dmBbs  0bx3ogoMmgdMmo. 40-49 fiewol 059535300 XxaMBdo  sbEoLbggdom

0bg030Mgd0L 3583969090 17.4%-b dgo09960o.

2016-2017 §ergdob 3mb3o@s@weo 33930l doMHomoo 8obgdqdo:

* 439woBY oo sb6EHoLbbyom oEIdomo J5B3969d9wo oxodboMos 40—-49 erol
05053539000 (17.4%).

* bogOom  bGobbgmwom  osgdomo  3sB39bgdgero  ogm  6.8%  BOHOILEY
dmbobargmdsdo.

2021 §emols dmbo3gdgdols doMomaso doabadgdo:

* 9bGHOLbgmwom sgdomo Fgdmbzgzgdol MomEabmds 33wz Jowaos 4049 {jerol
abo3MBIMOZ X AYBA0, Mo G9gLodsdgds Hobs 33¢g30L BoabadgdL.

* Loghom  s6EoLbYMom ogdomo 8sB3969d9wo Gx8E0Mm©s, GoE B0IMOMGOL
136M060bgOLS s F39MBIMBOL 3GrIMYMSTJOOL 9BRIJBH0DMBdSBY.

™m603g 990mbggzo80 4049 (ool sLogmdMOZ0 KXAMBO COEIOHMBL, Moz JommomgdlL

06399300 LGB0 oo A53M(3ggdsDY 58 SLo3MdMOZ Lyadgb@do.
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©053M505 2. Fot3bgbs oMo 30Mm396G Mo Tsh39b690mgdo 2016-2017 Fargdol
30b30GOWMIM0 330193006. Forx39bs OsMSTs: glodsdolo slsd3MBGOZ0 X yIBJIOL
dobg300 ©sEYd0mMO 890:mbz93900L MomEgbmds 2021 fgwl.

C 3gdamndob 86gnbbgnemam wapgdomn dgdmbzgzadnl dgratgds sbsgmdmag gtagnda

2BGHabbgyemon wamydnmn (%) — 2016-2017 wamgboma dgdmbggzgdnb Gompgbmds — 2021
17.4% 6000 5,800

5000
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3000

n
=}
=}
=)

wagdnmn dohzgbgdgena (%)
BgBmbagagdab Bompgbmds

1000

30-39 40-49 50-59
dbagmdtngn 3318900 dbogmbtangn 1aamade

30-39 40-49 50-59

C 3935030l gemodobsgool 3HmyMsdols Jsbso

Lodommggermdo 2015 §geol  ©@ofygdeo  geodobsgool  3GmmyMsdol  RoMawgddo
99000900 3060900 (13Mobobaol)  MIMIgELMds  LoFoMm  Lsdgogobm
000Lob MMV 00gd©s. 2015-2023 {iergddo yzgas %5930 2.5 Joombsdg 30610 450560
L3M060690. Jomysb 164,951 (6.7%) 50dmRBbOs 56E0LHYME GO0 IJOOMO. Fomgsb PCR
ALEGMJOL 4500Ms 138,746 5590560 s Fomysb 107,604 omaobs sd@ommo
(RNA-3mb0@GH0om6M0) 0bxgdios. 130 s00sbsdg JOmbozmwmo 998mbgg3gdowsb 107,604
(83%) ©053bmBoMgdmwo 0dbs. domgsb 94%-bg 9@ 0 0gm 33M@bsermdol 3sboado
©5 LodmBogermE  osbEmadom 86% ©og3d330Ms  33MMbIMdLL.  I3MMboEIMds
QooLMEs 82,516-05 353096300 (94.8% 6006w ms) s Fomyob 61,071 500056l
BomBoms 06639d300L @oloslBMHgdgeo GglGotmgds. domysb 60,449 (99.0%) 3o6o

OO A56039Obs.

0530535 3. C 39353030b 9er0dobsigool 36MmyMsdols 353500 bogs®mggermdo, 2015-
2024.
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1e6 C 3gdspodab gemodobagool 3Gma®madol gobgewe bodotmzgemmdn (2015-2023)
250 2,500,000

2.0F

=
ul

306my Hampgbmds

=
o

0.5F

164,951

107,604 90,000 82,516 60,449

o :\bumﬂ W‘NM—‘ man\) @uﬁ‘dﬁba

a0 oI
® 30> o3
R sgomer S st &

09-3 ©053M585 5B39690L LoxgbmE9dL: LL3MOboby by doyzsbowo 3oMmgdo,
LGOI MEo 0663930900 (PCR-3mB0GH0M0), 3990bs¢0mds olitrvergdveo
5 25639906930 3530963 gd0.

06m36mo 3Ghmamglio s 2030 Ferol Lsdobbygdo

LodoMmmzgerm 30639 4399bgdol dm®ol  ogm, Gmdgwdsg ©@sofign C  3gdsGo@ob

90dobs3ool gfmzbmwo 3MmyMsds 2015 Howb. y3zgms dmgdowsdgl doghimms »gsliem

136M0b0baoLs s 839MbsePMBdOL Fglodwgdermds. 339 2021 Herolmgol Jombozmwo

06939930900 493039 gds 67%-00m 999306 2015 {gewmsb dgstgdom (Gvinjilia et al.,

2022).

%5690b 2030 Ferob gemdswIMo bGMma@Egaoeo bsdobbggdo omzowoliffobydl:

* 06830306900l 8993060905 80%-00);

* 393530300 350mf3999wo L0330 0sbMdOL dgd;30MgdL 65%-00;

* 068030093 ms  90%-08  osEbmMLEMGAL s Fomysb 80%-0l  3399MHbsgomdsL
(WHO, 2024).

2024  faoolb  83G0eol  0mbs3989%0m,  ©0sabmbBodgdMNwo  ogm  82.8%

06830306090 052560, beagnem omyob 86.1%-b ©s§ygdeo 3Jmbos 33MmOmBsemds — Mog

3600369036500 obEm3zgds Aarmdswvy® Lsdobbg 9sh39690c0gdlL (CDC, 2023).

0939, obogro 89dmbzgzgool 99030Mmgds XIOXJOMd0m dbmerme 61%- dgoyqbl,

bowem 1033005bMBs  33sg HBOOL  FHYbabEosl 0bsMBMbdL, o3 Bglodwrms

Bsfomdmog s0m0oEbgol dovdxmdgligdsl ¢3538069dMmEgL.

LodoMmm39wmTo  3OMYModol Fbomds Forowros — sbMdom 396GHM0, SM0sMIBMBOM

0396Bsmdol 990mbggzs s 9353600 dmbo@m®mobyo Jabol 396y boggmadzgel 2030 Ferols

Lodobbygdol F9LHEgdoLbm3z0L. 53539000 299mfig9309 sMBgboero

0683030090930l 0I6EH05035305, M3 Imombmgl 93@MbMI0MMO ©0sRbmMbE030L

5 0693000900 X 96330000 LEAMOEIR0JOOL FodE0gMHYOSL.
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C 39353030 333 Obgds  aemdsm®o  ©s  gemgbmwo  9608369wmdol
LoBMYSMYOO030 X 96INMNIMIOL 3OHMBEGTo, HtIYEOE 359M39390 YL HMYMO3
3963005690m, 0lg 396300056095 J39Y69dd0. BoMbgEsgzo@ 0doby, HMI C 3g3s¢Ho@ob
Lofoboswdgam 35J30bs XgM o6 sOLGdIMBL, s6EH030MLmEo MgMsdool msbsdgrmmag
153995539000 FgLoAE IG5 935JOOL 9539]E060 83MOBsEMdS o 963MMBYDds.
AWMBIWNMS©, 06830E0MJOMEMS MoMmEIbMmds 33wog Fomsos — @ssbermgdom 50
doombo s@sdosbo — s 2022 fgewb 3060HLL 3530060@gds 242 smsbby Tg@o
239M5(335¢gds. X96dmb Jogh slsbyaro JoHbgdol Fgdrmergds dmombmgl 9339000
36mamgLL b3MOBobyoLs s 33MMBsEMdOL bgwdolsfizmdmdsdo. 0bgoEoMgdMEms
dbmemE dgbsdgbg mEbsg Ig@0s OsEbMBoMmYPdIMwo, bmwm Tomgsb 20%-by
6530980 00gdL LOMEIYMBOE B3NS MBSL.

Logdommgzgem, 2015 ferosb, §ér0-gMHmo 3o06H3gwmos dbmpeomdo, Gmdgudsg Hodmofym
90m3bmwo  gamodobsgool  3GMmyMsds C  3g3s@o@ol  fobsowdogy. 2024 fiemob
9b5(399900m, 9399496590 ©s9bEMgdom 2.6 Jowombo BHLOMEO JoMo 13M0bobyHy
339 099mfjdgdoreos, o3 ImBOEOo  Inbsbergmdol 89%-bBg dg@L  8gopqbl.
LGOI  Fgdmbgzgzqddo  33MmEmBocrmdol  0boo®madol dsbgzgbgdgero  86%-U
509353909, bmm 25639Mbgd0L d5B396989wo 99%-0s — gl ImbsEgdgdo LEWWs©
399Lsd50905 X 96IML BogH sLb e LsToBbYYOL.

dobgogo 99 oM@ gdgdols, J3ggebsdo  xq6 30093 o6 Mol dowfgmwo
1033000056MdOL 993060900l bsdoBby Fsb39bxdgdO s LsFoMmms dg@o dserolbdgzs
©053bB0MGIM M 30005 LOMERLMZID BsOM35Dg 8371MbsMdsT0. 0bxgzm®IoMmgdol
©Mbol 5850 gds, LoMoLIM ¥awRqdol AsIM3gbs s bGH0adol sdeglzs MRdS
M6 3 990003060l 3998539800, 0lig Lobgdformb MIMNs3MIL 3OHOMOOEIEGHS.
Loghmem 8gxoLgdom, Lods®mgawml sd3l yzgus Logmdzgwo, Mmd 2030 Fuobmgol
LOHMEs dosefoml C 39353H0GH0L 9E0dobsgool gemdsee doBbgdL. sdobomgzol
SMBOWYOYE0s  IMBIBowo  BsMm0gMgOol  sdEg3s o TMbobEgMdol  GsMmm
B0 Mmdol M HOHYb3zgemyma3s s®Lgdeo LgMzolgdoo.

3590g9bgdYEo oG MsBHMGS
1. Lododomggememl  2023-2025 fargdol  306vbmemo  3935¢0@ 900l ganodobszool

96H™369wo LEGMsEYR0s. 2023. MdOEOLO.

2. bogoGoggmmdo C 39353030l gwodobsgool 2016-2020  fergdob gemzbmero
LEHOGIY0s. 2016. MdOEOLO.

3. Advancing Viral Hepatitis Elimination in Georgia

4. Centers for Disease Control and Prevention (CDC). (2021). Progress Toward Hepatitis C
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Answers for Health Professionals.
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program update 2023. CDC.
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5M539Md5¢rMMo 336035305, Hrmym®3 9539JGM®O
1553w95¢09ds 4990l AMs30L MmbTdo

330G dmEg35d)
0535¢05360
05030l 653035300l MbogzgMLOEHIEGO

2e2)dusbetg 306330099
0535¢05360
05030l 653035300l MbogzgMLOEHIEO

3660 3906599
053505360
05030l 653095300l Mbo3zgMLOGHIGO

bgddegs6gwo: bobm dbgemsdg
05030l 653095300l MbogzgMLOGHIGO

BLGMsdGo
05659900039 Lobz5Mm 0bEYLEHMOsT0, Lo bodwydsm as@gdm bdoMms HIsMHosbo s
3996039965  LOMMEIIOOD  IGZOMMNY0S, 9JBIJHIOO  3MTMBoZsgos bgds

239059%Y394H0 Rog B0 MLORONbMGOOLS N LodwgdomU 939G ™dOL
MBOHMB39wboYgmRe.  3obLogMmMgdom  9gdol  dMs30L  momoebdo, Loog bIs®o

DOMsgb  Bg306  3MIMB03OEosl,  9639MBSWMMO  3m3vbozsos  FoMmBmawygbl
393000909 S 9999339 39d960BaL 0bZMETs300L 1139JGIMS© A9s3gd0LmZ0L.
9039999 LGB0  A9BbOWMIOos  9MZ3gMHdsMO  303Mbo3s300l  860d3bgemds
Lob®3sm 065066900l 36Mogd@GH03sdo. 500b0dbgds, MMI Fovbgszs BsgMHmMsTmGolm
Lob@zom  MMBoBsgool (IMO) dogh 8gdw)daggdeo  LEBIOEMo Labrgsm
Lo3mdMb03s30M BMsBgdoLs (SMCP), bdoto FodmFMowos gsdmfi3g3900, 3500 dmMol
5379LGH0399M0 VMMM IBIO0 5 INWEHNMOo 0bGIM3MYGHIE00L Lbgoolbzomds,
653 90 gdL BLE) O MBOZIOLIYE A5GO.

ULEHIG0S 93005MOL MZoebobobm LolGadsl, MmIgeos 9dys®gds bbgmwol gbsts s
bawol g9bEIBL - gb 9GO0 L3309 NMSss d93MTs390ero 3gdol bdorM0sb
39Mgdmdo  3m396035300L  2obsTMFH039dWS.  Fogowomgds©  Imyzsbowros
3Mm6309GM@o  99bBPo0, OMYIMMPO0Ess Yo, ,d9hgMgds”,  ,00mfg3s%,
»39Q050MMBIOS* O BbZs, M3 5500300 gdl 06x3MmMTs3058 065066MgdLs s 9303550 Lbgs
$936G90L  IM0ol, goblogzmm®mgdom 85dob, GmEs  GgdbozmMo  3oHMdgdo  bgdomo
306035300L 250mygbgdsls godmMogbagl.
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31939, 939905 BMOHTCYMHO OO SMSMBOGOIWIMHO 5539MDIWMEMO 3000MbB0 o300l
303900, 3500 InMoL 4odmdbabggero Lobol 4s9mIgEY3gegds, M350l ImdMHOMmds s
3bGOs, OMIgmoz HoMO®  9MO30MHEIZOM0  493wgbs  vd30  3MIMBozgsgoolL
9839dBH056Md5BY.  LESEG05d0  bobyoldmaos, MMI  5M939MBSOO  3mIMbogs300b
9g996¢ 0oL 2osbMYdMEo s Fgmsbbdgdmo gsdmygbgds gqdob 93035790l Fozemgdl
Mol s030Mg0L  25v929dMmMYBYRL s DBOEOL  M3gMH3oo  3MMEgLgdOL
MLSGROMNbMGOLS s LobEMMBSL.

53360l Loboo  Homdmagbowos, ®m3  ggbBgdolb gl LobGgds  FoMmBmowagbl
3960399 BH0M SWGHIMBEH035L BHMOE00 Ls3MmIMB03530M B5dwYsgdgdol 0TI
©5  3Mdgm3s056  39ML39JGH03580 Tsl Fgodwgds  LogBmsdmEmolm  LEGIBIGEOL
LEOAMLO 80560 FMb LobZsm M3gMo309d0L 3MbEJJLEHTO.

Abstract

In the modern maritime industry, where the working environment is often noisy and
technically demanding, effective communication is a critical factor for ensuring operational
safety and workflow efficiency. Especially in the ship's engine room, where high noise levels
limit verbal communication, non-verbal communication emerges as an indispensable and
practical tool for transmitting information accurately and efficiently.

This paper explores the importance of non-verbal communication in the practice of marine
engineering. While Standard Marine Communication Phrases (SMCP), developed by the
International Maritime Organization (IMO), provide a globally recognized system for verbal
communication at sea, numerous challenges persist - particularly acoustic interference and
cultural variations in gesture interpretation - that can lead to miscommunication and
operational errors.

The study introduces a systematic approach using body language and hand gestures
specifically designed for use in noisy environments such as the engine room, boiler space, and
machinery compartments. Examples include standardized signals such as "Start," "Stop,"
"Heave Up," "Rotate," and "Finished," which enable crew members to convey clear
instructions without relying on spoken words. These signals prove especially effective when
verbal communication is impossible due to ear protection or distance between crew members.
The paper also categorizes non-verbal communication into informal and formal types.
Informal non-verbal cues include facial expressions, eye contact, body posture, and tone of
voice, which can unintentionally influence interactions and may vary across cultures. Formal
non-verbal communication, on the other hand, includes intentional hand signals and gestures
used during vessel operations, some of which have been developed into fully functional
alternative languages in other contexts, such as sign language.

In conclusion, the findings indicate that the deliberate and consistent use of non-verbal
communication - particularly standardized hand gestures—enhances the reliability and
clarity of onboard instructions. The study envisions that such a gesture-based system could
be internationally adopted as a recognized standard for communication in large and noisy
ships, serving as a viable alternative or supplement to existing communication protocols.
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3309 s L33 Bd0BBYLOL BobBLYYMO sEMOEbas

@maobE03mem Lgd@m®do
365 sbsensdg
0535¢05360
05030l 653095300l MbogzgMLOGHIGO

b9dde3s6gwo: msdoms JoMEogzsdy
050030l 653035300l MbogzgMLoGEGO

BLBMsdEo

93069 5 Lodwowm doBbgbo (ALB) LadsOMZzaE ML §3:mbMT03oL GOHM-gMHMO Y39wsbY
39300 s 360d3690m3560 bsfowos. s0bodbmemo dmbsfowgmdl Gmame s sbowo
LodMdom 50 gdoL Tgddbsdo, s193g 99gdGHOMMIOL 5EROWMDdMOZ 93MmbMT0Iol, Fbob
mbLBOL sboen 000ggdLs s 0bMZ30gdL s byl MFYMAL bm 0o LESBOWMOMBOL
239683303905L. 59 33093500 FobboMns, MY MMM dmddggdl dbd Lbgswslbgs
9085607 qd00 - ©oLJdgds, HJA0MbMo 256300060905, 0bMZo30MMO 93mboLEBITOL
399965 5 bLeEOSEMGO BIOMNMYWMBOS.

39BL53MMNMIOME0 YBHEPYDdS JNTMBS 00 MYSEIME Togow0omYdL, HMIEOOE 35MYS©
3babagl, ) MM (330l dBd 553056900l ymzgEEome (3bmgMmgdsl - 0dbgds gl
093900 9mgddgo bsmxsbm LsbiGmdehm, 00gMgmdo 3 dsMg 83otMg 080l Lsfs®m
09y Jogro 9gfocmdol doge dgJdboero 93m-3mbdgEHozol dMgbo. sbg3zg dodmbowrveos
530b65BLMMO sMmOobgoL LoLEGgdol Mo Ld-0b 4b30MsMdId0 s 00 LEBSBIMEJdOL
399myggbgds,  MHmIwgdog  LojoMmzggemdo  dmgdggdl  dgoMg s LEdmowm
Lofo@dmgdobmgol (IFRS for SMES).

OB, OHMES 93MmbMd03s LEMBI© (3350090505, ALd MBOM s WROM J9BS© 093939
d304b0l  49B30msMgdoLs s ByMIEMdoL  LoyMgbo,lfmMg  sdo@md
9608369035605, ™I ol 3Jmbgl Lszdsmolio AbsMOFIMHs MmO E Lobgwdfogm,
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Abstract
Small and medium-sized businesses (SMEs) are one of the most active and important parts of
the Georgian economy. They contribute to the creation of new jobs, stimulate the local
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economy, pave the way for new ideas and innovations, and contribute to strengthening social
stability. This study examines how SMEs operate in various areas — employment, regional
development, creation of an innovative ecosystem, and social inclusion.

Particular attention is paid to real-life examples that clearly demonstrate how SMEs change
people’s daily lives - whether it’s a family guesthouse in Tusheti, a small honey factory in
Imereti, or an eco-cosmetics brand created by a female entrepreneur. The role of the financial
accounting system in the development of SMEs and the use of standards that apply to small
and medium-sized enterprises in Georgia (IFRS for SMES) are also reviewed.

Today, when the economy is rapidly changing, SMEs are increasingly becoming a pillar of
the country's development and sustainability, which is why it is important that it has
sufficient support from both the state and the private sector. Therefore, state support
mechanisms for small and medium-sized businesses are discussed.

The logistics sector is a rather multifunctional and developing sector, especially for a country
with such a transit-important and favorable geographical location as Georgia. As a result of
the elaboration and analysis of the issues discussed in this topic, recommendations are
presented, the consideration of which will further develop the logistics sector.

Keywords: Financial accounting; logistics; transportation.
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Abstract

Activities in the educational space always require adherence to basic principles of academic
integrity, such as: reliability, validity, objectivity, transparency, adherence to ethical norms
of the research process, etc. This issue has always been a subject of interest and debate for
both academic staff and young people.

The goal of our research is, on the one hand, to identify the knowledge of students of Batumi
Navigation Training University related to the mechanisms of detecting plagiarism and
preventing it, Understanding the importance of academic integrity when working on
scientific papers and, on the other hand, promoting awareness of plagiarism, enriching
knowledge about the ethical norms and quality of objectivity of academic writing. It is clear
and obvious to everyone that students should understand the necessity and importance of
protecting intellectual property both in the educational space and Also, outside of that, in
everyday life, they should fully understand the dangers they may face if they violate the
norms of academic integrity or are found to have committed plagiarism.

The research topic has become particularly relevant in recent years, As the detection of
violations of academic integrity norms has been simplified by special programs that
specifically serve to detect plagiarism and are actively used in the academic space (Turnitin).
For this article, we conducted a survey among students regarding plagiarism based on pre-
developed questionnaires, we then processed the results and conducted a survey to analyze
students' views using statistical, quantitative, and qualitative analysis methods. Based on the
statistics obtained from the survey, conclusions were drawn regarding the protection of
academic integrity and the detection of plagiarism.

Our conclusions are based on only a certain number of students, the target group (52
students). Obviously, the issue requires extensive research, and the survey we conducted is a
prerequisite for continuing the further research and exploration process.

Keywords: academic integrity, plagiarism, research objectivity.
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Abstract

In the maritime industry, personal safety is not merely a protocol—it is a mindset that begins
the moment a seafarer steps on board. The phrase “SAFETY FIRST” is more than a slogan
painted on bulkheads; it represents a culture of vigilance and responsibility that every crew
member must internalize.

The first step toward personal safety begins with thorough checks of one’s accommodation:
life jackets, immersion suits, emergency exits, fire extinguishers, EEBDs (Emergency Escape
Breathing Devices), and the muster list must be carefully reviewed. Familiarization with the
ship's layout is essential so that in case of emergency, every crew member knows how to
reach the muster station quickly and safely.

Seafarers are also required to complete several safety-related forms and checklists within a
few days of joining. These include the Pre-Familiarisation Form, Departmental
Familiarisation Form, MARPOL Declaration, and the Personal Duty Form. These documents
serve as both a record and a commitment to personal and environmental safety.

Particular attention must be paid to the engine room—an area full of complex machinery,
high temperatures, steam systems, and combustible materials. Wearing personal protective
equipment (PPE), maintaining good housekeeping, and following proper procedures when
working on or around machinery are non-negotiable habits for safety.

This abstract emphasizes that personal safety is not just the responsibility of individual
seafarers, but a shared duty among the entire crew. By following established protocols and
remaining alert, seafarers can ensure not only their own well-being but also contribute to the
safe and efficient operation of the ship.
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Abstract

The modern maritime industry operates in a globalized working environment, where crew
members often come from diverse linguistic and cultural backgrounds. In such a reality,
Maritime English-as a unified and standardized means of communication-plays a crucial role
in ensuring the safe operation of ships and effective coordination among crew members. This
paper aims to analyze the functional role of Maritime English in practical settings and to
answer the key question: Is a standard phrase merely a formality, or is it a mechanism for
saving lives?

The research is based on the analysis of real-life cases, which reveal the contribution of
communication errors to maritime incidents and accidents. The study closely examines the
Standard Marine Communication Phrases (SMCP), developed by the IMO, and their practical
use within multilingual crews. Special attention is given to the challenges posed by
multicultural environments and the practical methods of teaching Maritime English in the
Georgian context.

The findings show that well-chosen and clear communication has a decisive impact on
maintaining safety on board. Knowledge of standard phrases is not merely a procedural
requirement-it is one of the most effective mechanisms for ensuring safety. The paper
presents recommendations for maritime educational institutions, including practice-oriented
language teaching models, the integration of simulation-based training, and approaches
aligned with industry demands.

Keywords: Maritime English, communication, safety, multicultural crew, maritime accidents.
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Abstract

Language is a means of communication between people and it is continuously evolving. On
this path of language development various processes take place. The use of modern
technologies and variety of social networks contributes to the introduction of foreign words
into the language, their frequent use and spontaneous spread. The innovations introduced
through the contacts between people and dialogue between cultures have direct influence on
the processes of language development. Taking into consideration the today's reality, the
frequency of the invasion of English words into the language is especially noteworthy. The
spread of barbarisms is facilitated not only by socio-cultural factors. It is also determined by
the frequent use of social networks, as well as the constant transfer of internationally
recognized terms into the native language by people working in the field of computer
technologies. Despite the fact that the role of technology today has reached an immense scale,
the use of foreign-language terms without paralleling with appropriate Georgian equivalents,
causes some threat.

The objectives of the following article are to analyze several cases of the invasion of foreign
words into the Georgian language and evaluate the potential risks and threats, to highlight
the main aspects of the purposes why we use or prefer words and barbarisms from foreign
languages, and why we do not give preference to forms already existing in our native
language.

In the study, primary methods of research are survey, statistical, quantitative and qualitative
analysis methods. At the first stage, using a pre-developed questionnaire, we identified
students' attitudes towards barbarisms. At the next stage, data selection, processing, and
quantitative and qualitative analysis of the results were conducted. Based on these stages of
research, the most frequently used barbarisms among students and the frequency of their use
were identified and determined. Based on the acquired statistical data, assessments and
conclusions were made regarding the cases of use of barbarisms.
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Obviously, the conclusions we have come to, require further validation based on large-scale
research and extensive empirical material, which implies the need to continue research in the
future.

Keywords: Georgian language, barbarism, foreign words.
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Abstract

The problem of atmospheric air pollution is global in nature and is a very acute and serious
problem for many countries. Substances and particles emitted, formed and trapped in the
atmosphere have a negative impact on human health and pose a threat to living beings.
Therefore, it is important to quantitatively assess these processes, based on the analysis of
indicators, determine the degree of atmospheric air pollution in a regional context in order
to identify the safest and most dangerous areas.

The main goal of the study is to identify the main statistical trends in atmospheric air
pollution in the country and analyze them.

To achieve this goal, the following tasks were set: to analyze air pollution indicators in the
world, by regions and countries, to analyze the indicators of harmful substances produced,
emitted and trapped in Georgia; Analysis of the indicators of capture and emission of harmful
substances into the atmosphere by categories, comparative analysis with the indicators of
neighboring countries, etc.

Methodology: Statistical observation, aggregation-grouping methods were used in the
research process.

Results and conclusions: In conclusion, we can say that air indicators are increasing in the
world. Unfortunately, air pollution statistics in Georgia are also noteworthy. In Georgia, as in
many other countries of the world, catastrophically high air pollution indicators are observed
in many cities, especially in large cities.

Therefore, it is necessary to: promote air pollution education; improve access to air pollution
information; improve the system for monitoring and assessing atmospheric air quality; reduce
emissions of harmful substances from various sources of pollution in the transport, energy,
industry and agricultural sectors, etc.

Keywords: atmosphere, pollution, quality, regional breakdown, analysis.
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Abstract

The paper discusses the role and significance of academic writing, its specific characteristics
in the modern reality, and the influence of technologies and ethics on the academic writing
process. It fosters critical thinking, research skills, and the establishment of scientific ethics.
Although academic writing is an integral part of the educational process, it influences and, to
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a certain extent, shapes society for development. The paper reviews the challenges and
opportunities of academic writing, which we consider important at Batumi Navigation
University. Academic writing is a solid foundation for intellectual education and culture,
which further strengthens the establishment of scientific ethics.

In an era of changing and growing knowledge, academic writing represents an intellectual
frontier through which the author creates knowledge, shapes ideas, and participates in
scientific discourse. Academic writing is a space where thought gains precision and structure.
UNESCO (2020) emphasizes the development of writing skills as part of the core
competencies of the 21st century. According to data from Georgian researchers (Gorgiladze,
2023), structured writing courses increase the quality of student papers by 35%.

Academic writing is a fundamental tool for knowledge management, ethical responsibility,
and the formation of professional identity. It should be integrated into the education system
systematically and methodically. "Writing teaches us how to think publicly.".

Keywords: Academic writing, plagiarism, ethics, research, education, digital technologies.
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Abstract

This study investigates selected phenolic compounds transferred into bread enriched with
Qvevri Kisi wine. Qvevri Kisi wine is distinguished by its well-developed varietal aroma,
specific flavor tones, and harmonious bouquet. The total phenolic content of the wine is 785
mg/L, catechins 471 mg/L, and antioxidant activity 53.4%. After adding 30 mL of Qvevri Kisi
wine during bread-making, the phenolic content in the bread was measured at 255 mg/L,
catechins at 153 mg/L, and antioxidant activity at 17.3%. The results demonstrate that the
inclusion of Qvevri Kisi wine positively influences not only the sensory properties of the
bread but also its nutritional value. The phenolic compounds transferred from the wine and
other valuable nutrients enhance the bread's functional properties, supporting both
therapeutic and preventive potential.

Keywords: Bread, Qvevri Kisi wine, Phenolic compounds, Antioxidant activity.
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Abstract

In today’s digital world, most of society spends hours scrolling through social media and
watching videos instead of immersing themselves in books. However, when it comes to
reading, people often favor modern, simple works that do not require deep understanding,
sustained concentration, or the comprehension of complex vocabulary. Accordingly, the
significance and relevance of time-honored literary masterpieces - such as the works of
William Shakespeare — are increasingly called into question. This speech explores how the
concept of literary value is being reframed in an era dominated by digital media.

Younger generations frequently overlook the greatness of the classics, despite the fact that
Shakespeare’s plays still correspond to contemporary social issues, emotional experiences, and
philosophical ideas. His works include timeless emotional themes such as love, power,
identity, and jealousy that remain deeply relevant. Meanwhile, digital storytelling — including
online fan fiction and novels popularized on TikTok — is gaining popularity and gradually
replacing the classics. The question arises: can they be regarded as literature in the traditional
sense? What are the standards and values of written works today?

This speech does not seek to belittle contemporary writing but rather emphasizes the
importance of not disregarding the classics. Preserving the balance between classical texts and
modern forms is crucial for cultural continuity and a deeper appreciation of textual heritage.
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Abstract

The study explores development trends in ecotourism within the Lagodekhi Protected Areas.
A combination of research methods including interviews, documentary analysis, and
statistical evaluation was employed to assess visitor dynamics and the socio-economic impacts
of ecotourism. Findings indicate notable growth in tourist activity prior to the COVID-19
pandemic, a sharp decline during the crisis, and partial recovery in the post-pandemic period.
The analysis emphasizes the need for improved infrastructure and highlights the critical role
of local community engagement in advancing sustainable tourism.

Keywords: Ecotourism, Lagodekhi, Protected Areas, Tourism Statistics, Pandemic,

Sustainable Development.
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Abstract

Higher education is one of the most powerful tools for human development, independent
thinking, and the promotion of dignified reintegration into society. Individuals in
penitentiary institutions, despite their restricted freedom, should have the opportunity to
harness the power of education as a means of transforming their lives. This paper aims to
analyze the accessibility of higher education within Georgia’s penitentiary system and
explore ways to expand these opportunities. The research examines the existing legal
framework, current policies, and practical mechanisms that determine access to education
within prison settings. Particular emphasis is placed on the positive developments observed
in recent years — including the emergence of digital learning opportunities and the initial
steps toward collaboration with higher education institutions. The integration of education
into the penitentiary environment not only offers individuals a renewed perspective on life,
but also contributes to building a safer, more humane, and development-oriented future for
society as a whole.The integration of education into the penitentiary environment not only
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offers individuals a renewed perspective on life, but also contributes to building a safer, more
humane, and development-oriented society.
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