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Abstract

There is no doubt that the introduction of alternative fuels into the maritime economy can
significantly reduce greenhouse gas emissions. One possible solution is to use ammonia as a fuel
for both combustion engines and fuel cells. Ammonia is a potential low-cost, carbon-free energy
carrier with a high energy density. The most the results of work on fuel cells are promising. Using
ammonia as a fuel is not a new idea. Research into its use as a direct fuel source and as a source
of hydrogen, which can then be used to operate a fuel cell, has been conducted for over thirty
years. Despite the promising results of these studies, the risks associated with the use of
ammonia should be considered. It is a toxic, flammable gas which, when mixed with air, creates
an explosive mixture (ranging from 15 to 33.6% by volume). Nevertheless, it is much safer than
other fuels - for comparison, the auto-ignition temperature of ammonia is 651°C, diesel fuel is
230°C, and gasoline is 300°C. Unlike hydrogen, ammonia leakage is accompanied by a strong,
characteristic odor, noticeable at concentrations above 5 ppm. The undoubted advantage of
ammonia is its high-octane number of 110-130. The safety of ammonia transport is based on
many years of experience in transporting NH3 by sea.



Keywords: Ammonia, energy storage, green vessels, sustainable energy system

Introducation

Existing energy storage technologies are not up to the task, and the high cost of batteries
and the low energy density of hydrogen make them less attractive solutions. Ammonia is low-
energy, inexpensive and emission-free and can be used as a direct fuel source or as a source of
hydrogen to power fuel cells. However, you must remember about the dangers associated with
the use of ammonia. Ammonia is toxic, flammable, gaseous and forms an explosive mixture with
air. Most ammonia is currently produced using fossil fuels, making it subject to similar cost
trends. Ammonia can be used as a fuel and burned in its pure form or blended with other fuels
to reduce carbon dioxide emissions, or it can be used as a hydrogen carrier. It can be supplied
to gas turbines along with fuels such as crude oil and methane to reduce carbon dioxide
emissions in stationary units used to generate power. Work is underway on combustion engines
burning ammonia. Compared to hydrogen, ammonia has a higher boiling point, making it easier
to store and maintain. Pressurized liquefied ammonia can be used as fuel and directly fed to a
solid oxide fuel cell (SOFC), which can be converted to electricity with an efficiency of over 60%.
Ammonia also has some disadvantages, such as toxicity to humans and the need for a large
amount of fuel, which takes up a lot of space on board.

Properties of Ammonia

The use of ammonia as a fuel is not a new idea (Cornelius, 1965) (Starkman, 1967). For more
than thirty years, research has been conducted on its use as a direct fuel source and as a source
of hydrogen, which can then be used to power a fuel cell. However, the dangers of using
ammonia must be kept in mind. Ammonia is a toxic, flammable gas that forms an explosive
mixture when mixed with air (in the range of 15 to 33.6 percent by volume). Compared to other
fuels, it is much safer - the auto-ignition temperature of ammonia is 651°C, diesel 230°C, and
gasoline 300°C. Unlike hydrogen, ammonia leakage is accompanied by a strong, characteristic
odor detectable already at concentrations above 5 ppm. Ammonia has the advantage of a high
octane number of 110-130. Ammonia is safe for transportation by sea. Most ammonia is
currently produced using fossil fuels. Therefore, the cost of ammonia follows a similar trend to
that of fossil fuels.

Ammonia can be used as a fuel itself, which can be burned in its pure form or blended with
other fuels to reduce carbon dioxide emissions, or it can be used as a hydrogen carrier. For
combustion, ammonia can be supplied to gas turbines along with fuels such as kerosene and
methane to reduce carbon dioxide emissions (Erdemir, 2021). This is done on stationary units
that are used for power generation. In addition, work is underway on internal combustion
engines that burn ammonia. Compared to hydrogen, ammonia has a higher boiling point of -
33.10C at 1 bar, making it easier to store and maintain. This liquefied ammonia under pressure
can be used as a fuel and directly fed into a solid oxide fuel cell (SOFC- Solid Oxide Fuel Cell),
which can be converted into electricity. an SOFC process using ammonia as fuel can achieve
efficiencies of more than 60% (The Royal Society, 2020). Ammonia also has some disadvantages.
It can be toxic to humans, and a leak on board can be fatal. The energy density of ammonia is
lower compared to fossil fuels, so a large amount of fuel is required, which takes up a lot of
space on board (ABS, 2021).

Ammonia by nature is a carbon-free molecule. It is chemically expressed as NHs. It contains
17.65% hydrogen by weight (The Royal Society, 2020) and can therefore be a good hydrogen
carrier. Unlike hydrogen, ammonia can be stored at lower pressures and higher temperatures.
It can also be used as a direct fuel for spark-ignition engines, diesel engines, gas turbines or fuel



cells. Hydrogen can either be separated and then used in fuel cells, or with advanced technology
such as a solid oxide fuel cell (SOFC) (Ryste, 2019), it can be used directly and generate
electricity. No carbon dioxide emissions are produced, whether the ammonia is burned in
internal combustion engines or used in fuel cells. The byproducts of combustion are nitrogen
oxides and water, which can be removed by SCR- Selective Catalytic Reduction (Haldor Topsoe,
2020). Ammonia also does not contain harmful sulfur oxides, so there is no need for sulfur oxide
removal technologies such as scrubbers.

Ammonia Production

The technologies for ammonia production can vary and can have different levels of carbon
dioxide emissions, but the final product will remain the same. There are three main methods
for producing ammonia. They are as follows:

Conventional/Brown Ammonia

This ammonia is produced from fossil fuels, primarily natural gas. The production method is
based on the Haber-Bosch process in which hydrogen obtained from the steam reforming of
natural gas is involved in a catalytic reaction with nitrogen obtained from air separation units.
The reaction takes place under a pressure of 150-300 bar and a temperature of 350-500°C. This
process is highly energy-intensive, and 90% of the carbon dioxide emissions come from the
production of hydrogen (The Royal Society, 2020).

The reaction proceeds as follows:

N2 + 3H2 -> 2NH3 + heat is released

Blue Ammonia

Blue ammonia is produced in the same way as conventional ammonia, but the carbon
emitted in the process is captured, processed (liquefied), and stored. The carbon used to
produce blue ammonia comes from the steam reforming process using natural gas. During this
process, the carbon is emitted into the atmosphere, but it is captured and processed through
liguefaction and storage. This process, known as carbon capture and storage (CCS), allows for a
reduction in the emissions of carbon dioxide into the atmosphere (The Royal Society, 2020).

Green Ammonia

Green ammonia is produced without the use of fossil fuels and by renewable electric power,
as well as sustainable water and air. It is assumed that the carbon footprint of green ammonia
is zero, but a detailed analysis is required to estimate any insignificant emissions. Preliminary
assessments show that 90% of the emissions reductions in the entire life cycle can be achieved
using electric power from wind energy and 75% of the reductions using solar energy. It is
expected that this reduction will increase in the future with the greater use of renewable energy
and sustainable equipment design, such as wind turbine blades and photovoltaic cells (The Royal
Society, 2020).

Storage of ammonia

Ammonia can be liquefied at a much higher temperature and pressure compared to
hydrogen. It is usually stored in special isothermal tanks and spherical pressure stores in
liquefied form keeping it at a low temperature (Agencja Energii, 2021). Ammonia has a vapor
pressure of less than 10 bar and 20°C. For marine applications, ammonia can be stored on board
in special tanks to remain liquid at ambient temperature. It has a very high mass density and
high energy density compared to other fuels. Ammonia can be stored at atmospheric pressure
at -33°C or at ambient temperature at 10 or 20 bar, depending on the quantity. For quantities
greater than 10,000 tons, the former is usually preferred (Haldor Topsoe, 2020).

Safety
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For years, ammonia has been transported as cargo and as a refrigerant on board ships. There
are international regulations to ensure safe handling of ammonia on board. The International
Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code)
provides guidelines for protecting personnel with ammonia on board. This includes respiratory
and eye protection, protective clothing, and a decontamination shower. Anhydrous ammonia is
lighter than air and dissipates easily in dry air but has a high affinity for water. As a result, it
reacts with moisture in the air and stays close to the ground. Because of this high affinity for
water, it can cause significant damage to marine ecosystems because it is toxic, although safety
systems are in place to avoid such accidents (Haldor Topsoe, 2020).

Results and Conclusions

Ammonia as an energy source has significant potential to reduce greenhouse gas emissions
and is a sustainable and cost-effective alternative to traditional fossil fuels. Ammonia also has
some disadvantages, such as being toxic to humans and requiring the use of large amounts of
fuel, which necessitates increasing storage space. It is important to continue research and
development of environmentally friendly methods of producing ammonia and to counteract the
risks associated with its use to minimize them and ensure its safe and effective implementation.
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Abstract

This paper highlights the pivotal role of artificial intelligence in medicine, focusing on its
applications in detection, prediction, and early diagnosis. The role of LLM and big data is also
discussed. Specifically, the utilization of Al in diagnostic imaging is explored, showcasing its
ability to enhance the quality and clarity of medical images for precise pathology localization.
Through advanced algorithms, Al is revolutionizing radiographic examinations, enabling faster
and more accurate assessments of lung parenchyma and related structures. The integration of
Al across imaging modalities is improving diagnostic capabilities and facilitating personalized
treatment strategies.

Keywords: LLM, big data, pathology, radiographic examinations

Introduction to the role of artificial intelligence in medicine

Artificial intelligence is finding its role in the world of medicine, taking its place in the
diagnosis and treatment of a number of patients suffering from various diseases. One of the
applications of artificial intelligence lies in diagnostic imaging, where an increasing number of
innovations are taking place. Telemedicine and pharmaceutical supply, known since the Cold
War, are constantly evolving. Important data is collected through artificial intelligence(Zhao et
al, 2024) which is a necessity in emergency situations where every minute is crucial. Nowadays,
infectious diseases are in the forefront as a life threatening factor due to incomplete medical
equipment and not well exemplified images that do not give accurate and clear information
about a diagnosis. The solution to reduce the complications and deaths of infectious and
incurable diseases comes with the introduction of an artificial intelligence algorithm presenting
higher quality and clearer images for detection and diagnosis. In the radiographic(Umapathy et
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al, 2023) studies, after studies, it is proved that without the application of artificial intelligence,
the images obtained are not visible enough even for the radiologists themselves, which
sacrifices the lives of many patients. It has been proved that with the introduction of high
performance algorithm(Al/ML Algorithms for Early Disease Detection and Medical
Diagnosis, 2023, Binariks), results in images that are sharp and quickly visible to doctors, making
their job easier to diagnose life threatening diseases, saving lives in time. The integration of
artificial intelligence in medical science and education is yielding visible positive results not only
in the training of students, but also in the important life-saving decisions doctors make for their
patients.

Considering the rapid development of technology in the field of artificial intelligence and
medicine, in imaging it can be used to diagnose cancer and other diseases by analyzing medical
images. This technology can complement the work of doctors and help them diagnose the
diseases of patients earlier. One major factor influencing the application of Al(Zewe, 2023) in
medical imaging is its proven success in cancer diagnosis. Another example of the application of
Al is its use in the development of new proteins could be the key to the production of innovative
biomaterials that could have a revolutionary impact on industry and the environment. Proteins
that are created through this technology can be specifically designed to organise and stabilise
materials, which could give them unrivalled mechanical and physical properties. This is leading
to a boost in support for the rapid and efficient processing and analysis of large amounts of data
relating to proteins and their interactions, which could lead to rapid and accurate predictions of
protein structure. This can be extremely useful in new drug discovery, as knowledge of protein
structure can help build drugs. The process of traditional drug discovery is too lengthy and
expensive. The use of artificial intelligence can both help reduce the time and cost associated
with this process, and much of the process can be aided in the quality of new drug discovery.

The role of Large language models (LLMs) and Big data in detection, prediction and support
of early diagnosis

Large Language Models (LLMs) are advanced artificial intelligence systems that train on large
amounts of textual data to understand patterns and relationships between words and phrases.
This allows LLMs to generate human-like text(Menon, 2023) with a high degree of clarity and
logical consistency. The basic structure of an LLM is primarily based on a specific type of deep
learning architecture(Foy, 2024) called a "transformational network"(Wand, 2023). These
transformers are able to understand context and meaning by analyzing in detail how different
elements, such as the words in a sentence, are related to each other. LLMs are made up of
several components called "transformer blocks" or "layers," including self-monitoring layers,
feedforward layers, and normalization layers. By orchestrating these different layers together,
the transformers can accurately interpret the input data and generate appropriate results
during inference. To improve their capabilities, these models stack multiple blocks on top of
each other, creating deeper and more complex transformers capable of handling increasingly
complex language tasks.

LLMs differ from traditional language models in several ways, including scale, prior learning,
fine-tuning, transformer architecture, and text generation capabilities(Fig. 1)(Yadev, 2023).
They have a large number of parameters, often in the billions or trillions, allowing them to
capture the complexity of human language. LLMs go through an initial pre-training phase where
they are exposed to huge sets of textual data such as books, articles and websites. During this
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phase, the model learns to predict the next word in a given sequence, building an understanding
of language, grammar, facts, and even biases in the data. After initial pre-training, LLMs can be
further refined on more specific datasets to specialize in specific tasks or knowledge areas, such
as answering questions or generating code. LLMs have a wide range of applications and help
solve some of the world's most complex problems. They can read, write, code, and compute,
improving human creativity and productivity across industries. However, like many Al-based
models, LLMs face challenges such as ensuring the accuracy and reliability of the content
generated, as well as dealing with potential bias and ethical issues.

Fig.1. Structuring of GPT through SCA and transforiming block
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Big data, on the other hand, refers to extremely large data sets that can be computationally
analyzed to reveal patterns, trends, and associations (The role of big data in medicine,2015,
McKinsey&Company). Big data is usually characterized by its volume, velocity and variety. The
volume of big data refers to the sheer amount of data generated, which can be measured in
terabytes, petabytes, or even exabytes. The velocity of big data refers to the speed at which it
is generated and processed. Finally, the variety of big data refers to the many different types of
data(Ristevski, Chen, 2017) that are collected, which can include structured data such as
numbers and dates, semi-structured data such as XML and JSON, and unstructured data such as
text, images, and videos.

In the medical field, LLM and big data are used in various ways to aid detection, prediction,
and early diagnosis. For example, LLM can be used to analyze patient records and identify
patterns that may indicate the presence of a particular disease. This can help doctors make more
accurate diagnoses and provide more effective treatment. Big data (Dash et al, 2019)can also
be used to analyse large groups of patients and to identify trends and associations that may not
be obvious when looking at individual patient records. This can help to identify risk
factors(Applications of Big Data in Health,2024,Sydle) for certain diseases and to develop more
effective prevention strategies. One example of how LLM and big data are being used in
medicine is in the field of radiology. Radiologists use LLM to analyze medical images, such as X-
rays and MRIs, and identify signs of disease. Big data is then used to analyze large numbers of
medical images and to identify patterns and trends that may indicate the presence of a
particular disease. This can help radiologists make more accurate diagnoses and provide more
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effective treatment. Another example is in the field of genomics, where LLM and big data are
used to analyze genetic data and identify risk factors for certain diseases. By analyzing genetic
data of large populations, scientists can identify genetic markers that are associated with
increased risk of certain diseases. This can help identify individuals who are at higher risk of
developing a particular disease and provide them with early interventions and treatment.

Clinical case in practice. Detection of lung cancer

Certainly, despite the advances of Al in diagnostic imaging, there are still shortcomings in
making correct decisions and diagnosing patients correctly. According to the National University
of Seoul, Korea(Lee et al, 2023), by using a new Al algorithm results in a better, accurate and
precise image of the pathology (disease, abnormality) localized in a specific organ or system. By
exposing the algorithms with high performance computing, clear and high quality medical
images are provided giving information to the treating physicians by fusion, segmentation,
recording and classification of the image. As a result of a survey conducted on radiologists with
different years of experience, it is found that they experience difficulty in evaluating
radiographic examinations due to poor quality chest images obtained. With the help of artificial
intelligence with high performance algorithm, the work of physicians has been observed to be
facilitated by providing faster and qualitative assessment of disease affecting the lung
parenchyma (the part of the lung involved in gas exchange or transport. This includes the alveoli,
alveolar ducts and respiratory bronchioles) and the space outside it. Consequently, a positive
trait is also seen in the rate of correct diagnosis, which increases the proportion of people
undergoing treatment versus those still seeking the correct diagnosis, waiting for a cure for their
disease. To date, there are various imaging modalities such as ultrasound, MRI, CT, X-ray and
other technologies used to obtain a clear image for local diagnosis. A specific example with the
application of artificial intelligence in diagnostic imaging is the X-ray. With equipment without
Al's innovative algorithm assigned, informative images are produced that result in the detection
of lung cancer, but not as high quality and clear. When contrast agent is applied, suspicious
findings are seen, whereas the equipment with the algorithm applied shows an accurate image
of the given pathology, its localization and the structures affected around it. This is a proof that
by introducing Al in this type of equipment, imaging has evolved and diagnosis and treatment
has become easier and faster, giving many patients a chance to be treated at the right time and
increasing the chances of cure from various infectious, tumor diseases and trauma.

In Fig. 2 (High Accuracy Al Improves Lung Cancer Detection,2023, RSNA) are the results of a
radiographic study conducted by the Department of Radiology and the Institute of Radiation
Medicine at Seoul National University College of Medicine. Radiography is a photographic
method that uses ionizing radiation, X-rays, gamma rays, or neutrons to image internal
parenchyma and organs.The clinical case is of a 71-year-old man who during a health
examination, a radiologist with years of experience found no pathology when a normal
radiographic examination (A) was performed(Nia, Kaplanoglu, Nasab, 2023). When Al is
introduced, after a second examination of the lung parenchyma (B), the Al detects a large-sized
finding in the right hemidiaphragm that stains red, yellow, and blue.The radiologist ultimately
reports the pathological changes and diagnoses lung carcinoma, a malignancy that is the most
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common cause of death.(D, E) are the results of an examination of the same patient -
introducing enhanced contrast on scanning shows a lung mass (finding) of 6.8 cm in the right
lower lobe in the axial (horizontal plane that divides the body and limbs into two parts, upper
and lower) (D) and coronal (vertical plane that divides the body into two parts, anterior and
posterior) (E) planes.A proven conclusion is that this mass is an invasive mucinous
adenocarcinoma -a type of breast cancer in which the tumor cells are surrounded by a thick fluid
called mucin .The conclusion about the use of artificial intelligence in imaging diagnosis shows
visible and clear results that the treating physician can safely and confidently make a correct
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diagnosis of a patient without doubt.

Fig.2.Radiographic examination
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In conclusion, the role of artificial intelligence in the medical field, especially in diagnostic
imaging, is proving to be a revolutionary force. Through the use of high-performance algorithms
and advanced technologies, artificial intelligence is revolutionizing the way healthcare
professionals approach the detection, prediction, and early diagnosis of various medical
conditions.

One of the major benefits of incorporating artificial intelligence into diagnostic imaging is
the improvement of radiographic examinations, especially in cases where poor quality chest
imaging poses a challenge to accurate assessment. Studies have shown that Al-based algorithms
can facilitate faster and higher quality assessment of lung parenchyma, leading to improved
diagnostic accuracy and a higher rate of correct diagnoses. By providing clear and detailed
images of pathologies affecting the lung and surrounding structures, Al-equipped imaging
modalities, such as X-rays, enable healthcare providers to make more informed decisions and
initiate timely treatment interventions. Furthermore, the application of Al in diagnostic imaging
is not limited to radiography, but extends to other modalities such as ultrasound, MRI, and CT.
By harnessing the power of Al-driven algorithms, medical professionals can obtain precise, high-
quality images that aid in disease localization and characterization, ultimately streamlining the
diagnostic process and improving outcomes for patients.
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In addition to improving diagnostic capabilities, artificial intelligence plays a critical role in
identifying individuals at higher risk of developing specific diseases, enabling early interventions
and personalized treatment strategies. By analyzing vast amounts of data and identifying
patterns and trends, Al systems can assist healthcare providers in making more accurate
diagnoses, predicting disease progression, and tailoring treatment plans to individual patient
needs.
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Abstract

The goal of our project is to provide an in-depth series of suggestions for the future
regulation of autonomous ships to recognized maritime organizations (Classification societies)
and administrations around the Globe.

We believe that autonomous shipping is the immanent future of maritime industry and a
close one too. We already have a variety of experimental projects seeking to make autonomous
shipping into a reality, so far largely successful.

A major issue for the adoption of autonomous shipping is precisely the question we intend
to answer here "How to regulate autonomous shipping?". All the major regulations so far (the
ones like COLREG, STCW and others like them) have only accounted for manned ships.

During the presentation of our project, we will explore various suggested regulations and
major topics connected to them, such as: separation of autonomous and manned ships,
maritime communication with autonomous ships, suggested standards of control and oversight
over autonomous ships, autonomous ships maintenance and repair and a significant number of
other topics..

Opportunities

We seek to separate the autonomous and manned vessels for a variety of practical reasons
such as:

-A significant potential for difficulties in communication between the manned and
autonomous ships;

-The inability to predict the action of autonomous vessels by human seafarers and vice versa;

-Reduction in sailing time in areas with only autonomous vessels, due to their height,
compared to human seafarers, efficiency.
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We seek a professional and reliable solution for communications between autonomous
vessels and their manned counterparts as well as between different autonomous vessels.

The solution is most likely to rely in some way or another on the satellite internet (similar to
«Star-link») that must subsequently be mandated to all autonomous vessels. We would even go
as far as to suggest that we should also mandate a level of redundancy, so that if «Star-link»
malfunctions for whatever reason, there is a different way of connecting to the internet for such
communications.

We seek to provide a vision for a series of relatively minor updates update of Collision
Regulations (COLREGs) and, possibly, other regulations concerning the maneuvering of vessels
on the open seas, channels, ports and in harbors.

We seek to introduce the concept of autonomous vessel into COLREG, and provide a clear
and reliable definition, while expanding upon the existing regulations to be inclusive to
autonomous vessels.

Suggestions for COLREG

Autonomous Vessels are defined as the type of vessel completely devoid of crew and
operating either fully autonomously or under remote control (ex. Russian autonomous ro-ro
vessels “Marshal Rokossovsky” and “General Chernyakhovsky”).

An important statement to make is that all the COLREG rules (initially made for manned
vessels) are to be followed by autonomous vessels, unless explicitly stated otherwise.

In this paragraph we provide a broad overview of the changes we suggest for COLREG. We
suggest including into COLREG Part C a new Rule to add a specific sound and light signal, as well
as a daily shape, to indicate the presence of autonomous vessels. Speaking more specifically
that entails making the light signal a Magenta light (fig. 1), as for the sound signal, we suggest
280 Hz frequency noise for (4 to 8 to 12 seconds, depending on the size of the vessel), as well
as a daily shape of 2 Triangles and 1 Circle in between (the picture is attached below). We
suggest implementing a separation between manned and autonomous vessels using TSSA
(Traffic Separation Scheme for Autonomous vessels) in order to minimize the contact between
the two. We further suggest an update to the system established by COLREG Rule 18 that
determines which vessel has the right of the way and which vessels must give way to others.
The broad concept of this reform would be to give the autonomous vessels the right of way
above most of the normal ones so that they shall give way to autonomous vessels, in cases when
such interaction. The reasoning for all the abovementioned suggestions will be presented and
explained in detail in the paragraphs below.

Our sound and light signal, as well as daily shapes are designed to be as distinct as possible
in order to be easily perceived by mariners from manned vessels, as distinguishing the
autonomous vessels from manned ones. Magenta color from our light signal is easily
distinguishable from other colors used in COLREG (green and red) as well as from any natural
terrain.

Mild frequency (280 Hz) noise was selected for being distinctive enough among other noises,
yet not too hurtful to the human ear. The length of the sound signal is as follows: 4 seconds for
autonomous vessels of less than 50 m, 8 seconds for vessels of more than 50 m, but less than
100 m, all vessels more than 100 m in length are to make sound signal for 12 seconds.

Daily shapes are to be 2 triangles and one circle in between to provide visual distinction, and,
to further improve it, both triangles face upwards.

Fully autonomous vessels are to be provided the right of way, for a series of reasons, the
biggest of them being that autonomous vessels are an undertested technology, and thus may
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malfunction in some catastrophic ways, as machines do not possess human virtues of common
sense and good seamanship.

For remotely controlled autonomous vessels a set of problems still exists, that would provide
a good reason to give them a right of way, as the control exerted upon such vessels from a
remote controller is more limited than the control traditional seamen enjoy over the manned
vessels. The crews on manned ships have access to direct visual observation and auditory
perception of the circumstances around them, which a potential remote controller does not
have. Neither does a remote controller have direct access to the vessel itself.

Most importantly, any remote controller (or observer in fully autonomous vessels) is likely
to grow accustomed to the kind of work that does not entail enough intervention or
communication with other professionals to keep up his knowledge and expertise, which is
problematic for its own set of reasons. First and foremost — lack of knowledge and experience
of dealing with complex situations at sea that inevitably results from the lack of real-world
practice such a controller is likely to encounter. Secondly, the lack of teamwork, which would
be a consequence of a singular seaman leading a vessel completely on his own, which is likely
to lead even competent people towards making mistakes.

For that series of reasons, we consider the autonomous vessels of all kinds (especially the
fully autonomous ones) to be definitively more liable towards all sorts of rare, yet disastrous
mistakes and accidents.

Consequently, we consider it reasonable to advise that autonomous vessels should, in the
majority of cases, be given the right of way by manned vessels. The exceptions to that rule
should be:

. Vessels restricted in their ability to maneuver;

. Vessels constrained by their draft;

. Vessels not under command;

. Other (special) types of vessels defined by the Administration.

TSSA (short for Traffic Separation Scheme for Autonomous vessels) concept is based upon
previous TSS, adapted for the purposes of autonomous vessels and towards following the
principles of our regulations. All regulations concerning TSSA, that we do not advise towards
changing or implementing, are to stay the same as regulations for traditional TSS. TSSA are
designed to fit the specific weaknesses of autonomous vessels. One such weakness is their
inability to detect nets and other sorts of fishing gear, as well as deal with potentially complex
collision situations such may cause.

Thus, we think it strongly advisable that inside the TSSA fishing vessels and their activities
should be banned. Furthermore, due to the abovementioned increased liability towards highly
significant accidents, likely characteristic for autonomous vessels in practice, we think it
reasonable to reduce contact between autonomous and manned vessels to practicable
minimum inside the TSSA. Thus, the manned vessels shall be forbidden from entering the TSSA,
for purposes aside from passing straight through it, at the angle most practicably close to 90
degrees.

We further suggest limiting the number of areas on the TSSA, where such passing is allowed,
to sea areas where heavy maritime traffic is already common, and clearly outlining such areas
so that it is easy to know where such areas start and end. In such areas a remote controller of
the autonomous vessel is obliged to take direct control of it to avoid creating a potentially
dangerous collision situation.

Suggestions for STCW
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As mentioned, partly, in the previous part of our project the control of autonomous vessels
is going to present a variety of complex issues that the current system of training and
certification of seafarers (regulated by the STCW) is, in our strong opinion, not ready to face.
Thus, we propose a wide series of reforms of the STCW Convention to properly address an ever
more pressing need for the proper training and education for the controllers of the future
autonomous vessels. We seek an overhaul of the maritime training system that would help the
maritime industry of the future to accomplish such purposes.

Let us start with outlining the challenges presented to future seafarers by the future
automation of shipping. Going further, we will determine the implications of such challenges on
the way we train and educate future seafarers. We will suggest changes and potential
expansions to regulations concerning training and certification of seafarers, mainly STCW.

The biggest issue likely to arise with the introduction of autonomous vessels is the isolation
of the controller from the vessel. More specifically that entails that the controller of such vessel
must be thoroughly capable of controlling the vessel and carrying the responsibility of doing so
from the context of his living space (or, alternatively, an office of some kind, as we recommend).

The problems with that are multiple: to begin with, most people in general are not capable
of keeping their attention concentrated on one matter for extended periods of time, much less
so in the context of their home. That has to do with the way most educational institutions work,
in that they teach people little self-discipline, instead focusing on filling their memory with the
information they are supposed to remember to pass a test.

The other problem is the lack of supervision, It is connected with the first one as people tend
towards “slacking off” when unsupervised — another consequence of the current education
system, but, more importantly, an unsupervised individual, even fairly competent is prone
towards making mistakes due to the lack of mental capacities or the absence of required
information in his memory or in a readily available source. That problem could be mitigated by
the decision to dedicate the work to special offices with supervisors observing the work of many
autonomous ship controllers, that, however, is a topic of another chapter. In the meantime, we
must, however, prepare future seafarers to be ready to work with little to no supervision.

The last problem is the potential lack of appropriate dedication and seriousness on the part
of the controller of autonomous vessels, as they may experience the psychological effects of
dissociation from the vessels they control. Some may feel that the sort of remote control,
experienced by the controllers of autonomous vessels, is reminiscent of videogames, which may
cause a detrimental association to arise, hindering the perception of the importance of work
performed by the controller. More importantly, a lack of direct presence of controller on the
autonomous systems may cause said controller to not dedicate an appropriate amount of their
effort and attention to controlling the vessels properly, as such controller may lack a feeling of
real direct connection to a vessel.

The other major issues such as lack of communication, teamwork or appropriate experience
as well as that of limited control are discussed in the last paragraph on page 3 and the first two
paragraphs of page 4.

Now, with those issues in mind, we will present our suggested additions and changes to
regulations concerning training and certification of seafarers, mostly outlined in STCW.

To mitigate the potential problems outlined above we suggest basing the education of
controllers of autonomous vessels on practical tests that closely emulate their future job
environment. High quality navigational simulators are and have long been available for the
training of seafarers, our suggestion is merely expanding their role in maritime education. We
seek a more practice focused education that teaches people how to deal with situations one
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encounters in real operation. The “know-how” is retained in memory far better than the “know-
what” our current education system focuses on, which is critical for controlling the autonomous
vessel well. Working often on simulators will also teach the future navigators to solve complex
problems on their own, while, hopefully, developing their work ethic. We think that this would
allow seafarers to be better adapted to controlling autonomous vessels and make them more
adapted to working with little supervision. Even more importantly, extensive use of simulators
will give students crucial experience for their future job, which they may otherwise lack.

Furthermore, we would suggest implementing a more student-focused approach to
maritime education in general, as that would make students more independent and education
itself far more efficient and useful. We suggest making the attendance of most theoretical
subjects (those not directly connected to controlling the vessel) non-mandatory for the
students, as they may take away from the focus on practical education. As long as a student
passes the theoretical subject, attendance is of little significance. Giving students choice will
empower them and teach them to be more flexible and efficient.

We suggest changing, in so far as it is practicable, the test system for theoretical subjects to
reduce the number of traditional written tests and exams in favor of oral examinations. Passing
them favors general understanding of the subject over simply learning by heart a certain set of
facts, furthermore, it makes cheating close to impossible.

To further improve the educational outcomes of the students we suggest introducing a
mentorship system where, after one year of study, a student can choose a mentor from among
his teachers. The role of mentor is to help the student with questions regarding education and,
more importantly, share his experience in the field. Thus, the individual educational needs of
the student are more thoroughly met.

The focuses of our suggested changes to maritime education allow for students to be more
independent, work with less supervision, and be more in tune with practical challenges of the
kind they would face controlling the actual autonomous vessels. Students with better skills and
knowledge would, in turn, make for better, more competent navigators of the autonomous
vessels of the future.

Administration of the workflow at the stations of autonomous piloting of ships

At the previous chapter we alluded to the possibility of creating a sort of offices, or, more
appropriately, stations in which many pilots at the time will gather to control their respective
vessels under certain supervision. The details of our suggestions are provided below.

At the moment, there is no standard for the administration of institutions of this type, and
in this chapter, we want to address, in our opinion, one of the most significant problems,
namely, the problem of aptitude and productivity. We consider one of the most effective
methods to be the use of a fatigue monitoring system in cooperation with a mentor observer,
the main purpose of which will be to prevent overworking and monitor the quality of work, as
well as assist during emergencies. Such as: the threat of collision with another vessel, running
aground, the threat of capsizing, etc.

Each pilot of an autonomous vessel after the start of the watch is responsible for the vessel
assigned to him and bears the legal consequences in case of improper operation.

The main purpose of creating such institutions is to organize the coordinated work of
specialists in an environment suitable for conducting ship surveillance by the watch method.
The watch method is used by analogy with real ships to prevent the ship from being left without
specialist control at some point in time.
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Only employees who meet the level of education and experience will be able to monitor
autonomous courts in such institutions. So, to start working in this industry, a specialist must
have a diploma of specialized education and mandatory certificates that prove his professional
aptitude.

The work of the autonomous ship management station will also consist in the release of
guides for the management of autonomous merchant marine vessels. The guides should
describe in detail all the procedures that should be performed in certain situations. They must
also be approved by the authorities of the state in which the control station is located.

Control stations, like any other high-risk facilities, must undergo regular inspections to
maintain safety standards and verify the quality of their work. Since the stations are responsible
not for one vessel, but for a large number of them, the vessels themselves must undergo regular
technical condition checks. Checking communication equipment plays a key role in the safety of
autonomous navigation, since without communication with the control center, the vessel
becomes uncontrollable and can become an object creating a dangerous situation.

A significant role in the control station will also be played by the development of the most
appropriate ways of delivering goods. These routes will have to combine speed, safety and
remoteness from other trade routes of ships of a different class. Developments in the field of
separating autonomous navigation from classical navigation should also be developed and
tested at autonomous piloting stations in cooperation with government services on the territory
of which they are located.

Conclusion

Our project addresses in depth the various challenges regarding the early implementation
and regulation of autonomous vessels. We gave a series of well thought out solutions,
implementations of which we propose to international regulatory bodies. We suggest multiple
changes in major international regulations such as COLREG and STCW to account for the
inevitable rise of autonomous vessels. Reasoning for all our suggestions was provided in our
work as well.

We did our best to offer a forward-looking regulatory framework that is going to allow
maritime industry to adapt to the drastic changes caused by the progress in technology while
keeping up, or even improving the already impressive level of safety achieved through current
regulation. We seek to integrate the autonomous vessels into the regulatory framework of
maritime industry in a seamless, safe and practical manner.
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Abstract

This article describes technologies revolutionizing modern maritime energy solutions:
Floating Storage Regasification Units, or FSRU, Floating Liquefied Natural Gas or FLNG platforms,
and CO2 carriers. It defines the critical role of these technologies as the global energy sector
strives to attain more sustainability. FSRU is presented to illustrate the areas where FSRU can
provide fast, flexible, and inexpensive solutions in places with low access to maritime
infrastructure. FSRU acts as storage units as well as regasification solutions for liquefied natural
gas. Meanwhile, FLNG platforms are relevant to address the ways to monetize ubiquity of
stranded gas fields and minimize the environmental footprint of onshore liquefaction. Similarly,
regulatory, and economic aspects affecting the deployment or operationalization of these
technologies are described.

Keywords: Maritime Science, FSRU, FLNG, CO2 carriers, FSU.

Introduction

Maritime industry facilitates new developments such as FLNG, FSRU, FSU, CO2 carriers, and
further changes in the energy supply chain for the increased energy security and lowering the
footprints on the environment. All these changes were well evidenced in the maritime sector.
New technologies referred to are the floating liquefied natural gas, next-generation floating
storage and regasification units, floating storage units, and CO2 carriers. Firstly, these
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technologies make more energy resources accessible and allow for better, sustainable
management of these resources across diverse and often remote locations. FLNG technology
presents a chance for removing, liquefying, and transferring the resultant natural gas offshore.
It, therefore, comes as a breaking point through which tapping of gas reserves can take place
from now on. FLNG units are less expensive to construct, therefore realization of gas fields
offshore is relatively cost-effective. In contrast, FSRUs increase energy flexibility and level of
responsiveness by compressing the duration between import delivery and supply to the
consumer markets, which either lack structures or require temporary energy solutions. They
also provide essential logistics and storage support infrastructure assurance, stabilizing the
supply chains and assisting in the management of supply-demand dynamics. CO2 carriers have
formed a significant part of the carbon capture and storage value chain, setting the pace in the
environmental scene. They are chartered with carrying CO2 from the sites of emission to sites
of storage; consequently, they have emerged as an essential piece of infrastructure in the global
efforts in the attainment of footprint carbon reduction and abating climate change. This paper
discusses how these new, emergent marine technologies are changing the latest game of the
energy business with a promise of new operational flexibility and increased economic benefit,
combined with substantial environmental gain. With the wind at their back, these technologies
hold the promise that they can meet the growing global demand for energy but to do so in an
environmentally responsible and sustainable manner.

Floating Liquefied Natural Gas (FLNG)

In the dynamic and evolving landscape of global energy, Floating Liquefied Natural Gas
(FLNG) technology stands out as a revolutionary advancement. FLNG solutions have emerged as
a pivotal development in the natural gas industry, enabling the exploitation of offshore gas fields
that were once deemed uneconomical due to their remote locations or the prohibitive cost of
traditional pipeline infrastructures. This paragraph delves into the inception, technological
advancements, and operational dynamics of FLNG, underscoring its significant role in reshaping
the maritime energy sector.

Technological Overview and Development

FLNG technology integrates the entire liquefaction process of natural gas into a floating
offshore platform, diverging fundamentally from conventional onshore liquefaction plants. The
concept of FLNG encompasses extraction, processing, liquefaction, storage, and offloading
operations—all conducted at sea. This integration not only simplifies the supply chain but also
reduces the environmental footprint and infrastructure costs associated with traditional LNG
production.

The development of FLNG technology was driven by the need to access stranded gas fields,
which are abundant but were previously inaccessible due to economic and technical constraints.
Innovations in marine engineering, cryogenic technology, and offshore operations have
collectively enabled the realization of FLNG facilities. These facilities are designed to withstand
harsh marine environments, including cyclonic conditions, providing resilient and secure
operations throughout their deployment.
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Key Components and Functionality

The FLNG production process begins with the extraction of natural gas through wells drilled
directly into the seabed. The extracted gas is then transported to the FLNG facility where it
undergoes pretreatment to remove impurities such as water, carbon dioxide, and hydrogen
sulfide. Following purification, the gas is cooled to approximately -162°C (-260°F), transforming
it into liquefied natural gas (LNG).

Key components of an FLNG facility include:

Gas Treatment Systems: These systems are crucial for removing contaminants that could
freeze under low temperatures and impede the liquefaction process.

Liquefaction Technology: Utilizes refrigeration cycles to cool the natural gas. The technology
must be highly efficient and adapted to the confined spaces of a floating facility.

Storage Tanks: Specially designed cryogenic tanks store the LNG until it can be offloaded.
These tanks are insulated to maintain the necessary low temperatures.

Offloading Systems: Facilitate the transfer of LNG to shuttle tankers, which then transport
the product to global markets. These systems must ensure safe and efficient cargo handling in
potentially rough sea conditions.

The deployment of FLNG technology offers numerous advantages over traditional onshore
LNG operations, including:

Reduced Environmental Impact: FLNG significantly decreases the need for land-based
infrastructure and large-scale dredging and land reclamation, thereby preserving coastal and
marine environments.

Economic Efficiency: By eliminating the necessity for lengthy pipelines and onshore facilities,
FLNG reduces capital expenditure and operational costs, making previously uneconomic gas
fields viable.

Flexibility and Scalability: FLNG units can be relocated to different gas fields, providing
operational flexibility and allowing developers to respond quickly to changing market conditions
or resource availabilities.

Despite its benefits, FLNG technology faces several challenges:

Technical Complexity: The integration of multiple complex processes on a floating platform
presents considerable engineering challenges.

Weather Sensitivity: FLNG facilities must be engineered to withstand extreme weather,
which can impact stability and operational safety.

Regulatory and Safety Standards: Stringent international regulations govern the
construction and operation of FLNG units, necessitating high compliance costs and rigorous
safety protocols.

FLNG technology is a cornerstone in the ongoing transformation of the maritime energy
sector, offering a more flexible and environmentally friendly approach to natural gas
production. As the technology matures and its adoption increases, FLNG is expected to play a
crucial role in meeting the world's growing energy demands.
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Figure 1. FLNG Prelude

Source: Shell — Prelude FLNG [2]

The Prelude FLNG facility (Figure 1), operated by Shell, represents a monumental
achievement in the energy sector, holding the title of the largest floating liquefied natural gas
platform in the world. Situated off the coast of Western Australia, Prelude is specifically
designed to access offshore gas fields and is capable of producing up to 3.6 million tonnes per
annum (MTPA) of LNG, along with 1.3 MTPA of condensate and 0.4 MTPA of liquefied petroleum
gas (LPG). The facility exemplifies the cutting-edge advancements in FLNG technology,
highlighting its capacity to revolutionize natural gas extraction and processing by minimizing the
environmental footprint and optimizing economic returns on investments in remote gas
reserves.

FSRU

Floating Storage and Regasification Units (FSRU) have emerged as a transformative
technology in the global LNG supply chain, addressing the critical needs for flexibility and rapid
deployment in natural gas markets. As integral components of the infrastructure needed to
import liquefied natural gas (LNG), FSRUs convert the shipped LNG back into gas form before it
is piped to onshore networks (Figure 2). This chapter explores the development, operation, and
strategic importance of FSRUs in the context of the growing demand for cleaner and more
adaptable energy solutions.

FSRU technology was developed as a solution to the logistical and economic challenges
associated with traditional onshore LNG regasification terminals. By adapting LNG carrier
vessels to include onboard regasification technology, FSRUs eliminate the need for extensive
land-based facilities, significantly reducing both the environmental footprint and capital
expenditures. The mobility of FSRUs also allows for temporary or permanent positioning at
strategic locations, thereby enhancing the energy security of regions without long-term
investments in infrastructure.

An FSRU essentially serves as a floating LNG terminal, and its main components include:

Storage Tanks: Insulated tanks on the FSRU store LNG at cryogenic temperatures (-162°C),
maintaining its liquid state during transit and storage.

Regasification Plant: This facility onboard the FSRU heats the LNG to convert it back into a
gaseous state. The regasification process typically involves seawater heat exchangers or
submerged combustion vaporizers.
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Mooring System: FSRUs require robust mooring systems that secure the unit to a docking
station or enable it to connect with a subsea pipeline infrastructure.

Offloading Arms: These are used to transfer LNG from incoming carriers to the FSRU and are
crucial for maintaining a continuous supply chain.

The operations of an FSRU are characterized by their operational flexibility. These units can
be deployed and become operational within months, compared to the years required to
construct onshore regasification plants. The strategic deployment of FSRUs can follow seasonal
patterns, demand spikes, or serve as interim solutions while permanent infrastructure is
developed. Furthermore, FSRUs can be relocated in response to changing market needs or
geopolitical conditions, providing a significant strategic advantage in global energy markets.

FSRUs offer several economic and strategic benefits:

Cost-Effectiveness: The capital cost of an FSRU is significantly lower than that of building a
traditional onshore regasification terminal. Additionally, the operational costs can be reduced
by relocating the FSRU to optimize supply chains.

Speed to Market: FSRUs provide a quicker response to emerging markets or changing supply
demands, facilitating faster market entry for LNG suppliers and ensuring energy supply stability.

Flexibility: The ability to move FSRU units between locations or scale operations up or down
based on demand makes them highly adaptable to market conditions.

Despite their advantages, FSRUs face several challenges:

Environmental Concerns: While FSRUs reduce the need for land-based development, the
environmental impact of their operations, especially in terms of marine ecosystems, requires
careful management.Regulatory Compliance: FSRUs must adhere to stringent international
maritime and environmental regulations, which can vary significantly by region and affect
operational flexibility.

Technical Reliability: The complexity of integrating regasification technology on a floating
vessel demands high levels of technical expertise and ongoing maintenance to ensure
operational reliability and safety.

Figure 2. FSRU concept
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CO2 Carriers
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In the global effort to combat climate change, the transportation and storage of carbon
dioxide (CO2) have become crucial elements in strategies such as Carbon Capture and Storage
(CCS) and Carbon Capture, Utilization, and Storage (CCUS). CO2 carriers play a pivotal role in
these strategies by providing a means to transport liquefied CO2 from emission sources to
storage or utilization sites.

CO2 carriers are specialized vessels designed to transport CO2 in a liquefied state under high
pressure and low temperature. These carriers have been developed in response to the need for
efficient, safe, and economically viable solutions for transporting large volumes of CO2 over long
distances. The design and operation of CO2 carriers are heavily influenced by technologies
developed for liquefied natural gas (LNG) and liquefied petroleum gas (LPG) carriers, but are
uniquely tailored to handle the specific properties of CO2, including its higher density and
corrosive nature when mixed with water.

The main components of a CO2 carrier include:

Containment Systems: CO2 carriers use tanks that are capable of maintaining CO2 at its
critical pressure and temperature, ensuring that it remains in a liquid state. These tanks are
typically cylindrical and made from materials resistant to CO2's corrosiveness.

Cryogenic Systems: Given that CO2 must be kept at about -31 degrees Celsius or cooler to
stay liquid at atmospheric pressure, sophisticated cryogenic systems are crucial.

Safety Systems: Robust safety mechanisms are essential to manage the high pressures and
potential hazards associated with transporting CO2, including systems to handle any leaks or
changes in pressure.

Operational Dynamics:

CO2 carriers are integral to CCS and CCUS frameworks, where captured CO2 is transported
from power plants or industrial sites to locations where it can be permanently stored
underground or used in secondary applications such as enhanced oil recovery (EOR). These
vessels are designed to dock at specialized terminals equipped to handle the high-pressure
transfer of liquefied CO2, ensuring a seamless integration into the CCS value chain.

Economic and Strategic Advantages:

Enabling CCS/CCUS: By facilitating the transport of CO2, carriers are crucial for implementing
CCS and CCUS on a global scale, particularly in regions where pipelines are not feasible or
economically viable.

Flexibility: Similar to LNG carriers, CO2 carriers offer flexibility in destination and scheduling,
allowing for dynamic responses to market and regulatory conditions.

Market Expansion: As more governments and industries commit to carbon neutrality, the
demand for CO2 transportation is expected to grow, expanding the market for these specialized
vessels.

Floating Storage Units (FSUs)

Floating Storage Units (FSUs) are pivotal in enhancing the efficiency and flexibility of the
global liquefied natural gas (LNG) supply chain. As intermediary components that store LNG at
sea, FSUs provide a critical logistical link between production and delivery phases, ensuring the
continuous availability of LNG for global markets.
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FSUs are essentially modified tankers or purpose-built vessels designed to store LNG in bulk
under cryogenic conditions. They are often anchored offshore near LNG receiving terminals or
used as part of offshore gas field developments where they can receive processed LNG directly
from FLNG facilities. This arrangement allows for a more flexible response to fluctuating market
demands and serves as a buffer to manage supply variability.

Key aspects of FSU operations include:

Storage Capacity and Conditions: FSUs are equipped with insulated tanks capable of
maintaining LNG at the required cryogenic temperatures of approximately -162°C. Their storage
capacity is crucial for managing supply peaks and troughs, ensuring that LNG is available when
needed.

Loading and Offloading Mechanisms: These units are fitted with robust systems that
facilitate the safe and efficient transfer of LNG to and from LNG carriers or directly from FLNG
facilities. This includes advanced mooring systems that allow for ship-to-ship transfers in
potentially challenging marine environments.

The use of FSUs offers several economic and strategic benefits:

Cost-Effectiveness: FSUs reduce the need for expensive onshore storage facilities and
associated infrastructure. Their deployment can be significantly cheaper and quicker than
constructing permanent onshore storage solutions.

Enhanced Flexibility: By providing additional storage capacity at strategic locations, FSUs
enable energy companies to optimize their supply chains and react swiftly to changes in demand
or production without the constraints of onshore facility capacities.

Market Stabilization: FSUs play a crucial role in stabilizing LNG markets by balancing supply
and demand dynamics. They act as shock absorbers in the supply chain, mitigating the impact
of sudden market fluctuations.

Conclusions

Technological breakthroughs in marine energy industries such as FLNG, FSRU, FSU, and CO2
carriers — epitomize the dawn of new energy. Some of these innovations stride with the giants
in adherence to the operational efficiency of natural gases and carbon dioxide management,
therefore being much less environmentally impactful at the core of the global sustainability
race.

The integration of such technologies has driven the movement toward more sustainable and
resilient systems for energy. The adoption and expansion of FLNG, FSRU, FSU, and CO2 carriers
feature several challenges critical in the high standards of the safety protocols, environmental
regulations, and complex technology management. It is here that continued innovation and
regulatory adaptation will be essential levers. These technologies will play ever-greater roles in
the maritime energy sector. The FLNG, FSRU, and FSU, as well as CO2 carriers, will ensure that
hydrocarbon energy resources are delivered efficiently and flexibly in the most environmentally
friendly way, matching the fast rise in the global demurrage of energy, with the pace heightened
by environmental considerations. Constant innovation and technological improvements drive
development through new opportunities, contribute to a secure and sustainable energy future,
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and re-establish the pivotal role played by the maritime sector—another growing, unceasingly
pursued purpose: broad sustainable development in this area.
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Abstract
Every state develops and exists in a complex environment, shaped by the impacts of

globalization, the integration of economic activities, and fierce competition among national
economies and transnational organizations. Reducing the impact of such phenomena should be
a key aim of state security policy.

Security shapes perceptions of the "comfort" level of the state and its regions, providing the
necessary positions for development. It serves as a tool to assess this level of comfort. For a
comprehensive study of Ukraine's national security issues during the transition period, it is
essential to consider its unique features, the goals of reforms, and the ways to achieve these
goals. Actions within internal and external policies that threaten the state's existence, its
political and economic independence, or aim against achieving these goals and do not align with
national interests, pose threats to national security.

The central element of the national security system is the concept of economic security,
which is influenced by both external and internal environments. Ensuring economic security is
the main goal of implementing state policy. Economic security is the fundamental basis of an
economically efficient state.

In the broadest sense, an economically efficient state is one that defends its national
economic positions and ensures economic security amidst significant international competition.
Economic security is defined as a state of being provided with necessary resources at a level
that guarantees the development and growth of the economy, protection of the social sphere
(with maximum utilization of its potential), while protecting economic interests from a system
of external and internal threats. Maintaining an adequate level of security requires forming a
comprehensive systemic dynamic—maximizing macroeconomic indicators of most components
of economic security.
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Given the complexities of modern state and regional economies, studying the regional
aspect of economic security helps identify the strengths and weaknesses of regional economic
systems, as well as favorable and threatening trends. This forms the basis for developing
measures to improve state policy in the field of economic security. Therefore, the national level
of economic security is determined by the level of regional systems.

An important aspect is studying economic security issues under influence of external
aggression, which affects security by: 1. impacting development parameters (minimizing trend
formation indicators); 2. breaking existing ties and dependencies between different structures
and processes of economic security; 3. exacerbating security policy imbalances.
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Abstract

Statistics, the science of collecting, analyzing, interpreting, and presenting data, has become
increasingly relevant in the modern era. With the vast amount of information available today,
the techniques used to handle this data have evolved significantly. Modern queries to statistics
have seen a shift towards more sophisticated methods and approaches to uncovering insights
and trends.

One of the key advancements in modern statistics is the emphasis on big data. With the rise
of the digital age, enormous amounts of data are being generated every second. Traditional
statistical methods may not be sufficient to handle this volume of data effectively. As a result,
statisticians are turning to techniques such as machine learning and artificial intelligence to
extract meaningful information from big data sets.

Statistics plays an important role in scientific and practical fields, providing methods for data
analysis, decision-making, and forecasting. However, there are a number of problems and
challenges faced by specialists at different stages of statistical research. The article analyzes the
challenges and demands faced by modern statistics and emphasizes the need to take into
account ethical considerations in the process of statistical research.

Keywords: statistics, ethics, code of professional ethics.

Introduction

Statistics is a key tool for analyzing data in various fields, including science, economics,
medicine, and social research. Statistics plays a crucial role in analyzing, interpreting, and
presenting data to make informed management decisions. The application of statistical
methods allows us to create a holistic view, taking into account aspects beyond the main
financial indicators.

Machine learning, a subset of artificial intelligence, is a powerful tool that allows computers
to learn from data and make predictions or decisions without being explicitly programmed. This
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technology has revolutionized the field of statistics by enabling statisticians to analyze complex
data sets quickly and accurately. Machine learning algorithms can uncover hidden patterns,
predict future trends, and automate decision-making processes.

Another modern query to statistics is the increasing focus on data visualization. With the
abundance of data available, presenting this information in a clear and understandable way is
crucial. Data visualization techniques such as interactive charts, graphs, and dashboards help
statisticians communicate their findings effectively to a non-technical audience. Visualization
not only enhances the presentation of data but also aids in the discovery of patterns and
relationships that may not be apparent from raw data alone.

In addition to big data, machine learning, and data visualization, modern statistics also
encompasses areas such as Bayesian statistics, spatial statistics, and causal inference. Bayesian
statistics, for example, provides a framework for updating beliefs and making predictions based
on new evidence. Spatial statistics focuses on analyzing data that have a spatial component,
such as geographic location. Causal inference seeks to understand cause-and-effect
relationships from observational data.

Main Text. The development of digital technologies and the growth of data volumes
determine a new stage in the development of statistics - its new era. The main problems that
arise when conducting statistical research in modern conditions are as follows.

Big Data analysis. The growth of data volumes creates a need to develop methods of
statistical analysis and interpretation of big data. The use of artificial intelligence algorithms is
becoming increasingly necessary to obtain effective information based on large amounts of
data.

Measurement of new phenomena. Digitalization creates new phenomena and processes
that are often difficult to measure and analyze. For example, assessing the impact of social
media on public opinion or measuring the effectiveness of online advertising requires further
development of new methods and analysis tools.

Ethical aspects. The use of statistical methods is also associated with ethical issues, such as
data confidentiality, compliance with rules and regulations on the use of human data, and
distortion or manipulation of statistical data to shape public opinion. The collection and use of
statistical data potentially raise ethical issues related to privacy, fairness, and discrimination.

Lack of experts. The rapid development of digital technologies has led to complications
related to the lack of qualified professionals who can adequately analyze and interpret statistical
data.

In today's environment, statistics as a science and a field of activity must evolve in line with
new challenges and opportunities. We believe that it is advisable to prepare and implement a
system of measures to overcome the problems that arise in the implementation of statistical
research (as illustrated in Table 1).

We follow the position of modern scholars that it is necessary and important to create tools
for analyzing unstructured data, such as texts, images, and videos; develop methods for auditing
and correcting algorithmic bias; rigorously test algorithms for bias; and analyze the impact on
different user groups to overcome the problems of statistics.

In our opinion, ethical aspects are becoming increasingly important. The formation and
development of any scientific field and professional activity, including statistics, is based on
ethics as a basic concept. Thus, the collection, analysis, and interpretation of data in statistical
research are subject to ethical considerations. By adhering to ethical principles, scientists and
statistical professionals promote accountability, reliability, and transparency.
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An ethical statistician uses relevant and adequate methodology and data; works without
favoritism or bias; and produces objective, interpretable, and reproducible results.

The implementation of ethical principles in statistics is a rather problematic and complex
issue. Unethical behavior of specialists can occur at any stage - from data collection to data
interpretation.

Abroad, many scientists actively study the issue of professional ethics in statistics. For
example, Surya Edcater [1] explores ethical considerations in statistical science in the context of
achieving a balance between innovation and confidentiality. Polish scientist Bogdan
Wyznikiewicz [2] studies the ethical dimension of the rules governing statistics and the
consequences of unethical and quasi-unethical operations with statistical data.

Table 1. Directions of statistics development

Direction The purpose of the implementation

automated verification methods data cleaning to identify errors and

anomalies

development of standards and methodology for
data collection

improving the quality and consistency of
statistical information

mechanisms of data anonymization and
pseudonymization

ensuring the privacy of users

strict policy and security measures

protecting data from unauthorized access
and leaks

integration of big data analysis, machine learning
and artificial intelligence methods

obtaining new knowledge from large
amounts of data

ensuring data reliability and integrity

infrastructure for cloud computing and data
storage

ensuring accessibility and scalability

development of educational programs and courses
in data analysis, statistics and machine learning

training of specialists who are able to work
effectively with digital data

support for research and development in the field

search for new methods of problem solving

of statistics and analysis

Andrew Gelman [3] presents recommendations for solving fundamental ethical dilemmas in
statistical practice and communications based on the study of the dependence of ethical
decision-making on the level of knowledge (education) [4]. Mark Edmonds [5] proves the
importance of ethical considerations in statistical research. Jamal Daoud and M. Azram [6]
studied ethical issues in the use of statistical analysis in research.

In the United States of America, for example, the Committee on Professional Ethics of the
American Statistical Association adopted the Ethical Guidelines for Statistical Practice [7]. They
include the following principles:

. Professional integrity and responsibility.

. Integrity of data and methods.

. Responsibility to science/public/funders/clients.

. Responsibilities to research subjects.

. Responsibilities to colleagues in the research team.

o Responsibility for allegations of misconduct.

38



. Responsibilities of employers, including organizations, individuals, attorneys, or other
clients who hire practicing statisticians.

In March 2024, the Conference of European Statisticians, which includes more than 60
member countries, was organized by the United Nations Economic Commission for Europe in
Geneva [8] and held a Seminar on Ethics in Modern Statistical Organizations to address the
following issues:

o Ethics in the institutional context.

o Ethics in everyday working life.

Ethics of new data sources and technologies.

. Ethics and proactive communication.

The ethical aspects of modern statistics cover a wide range of issues related to the
observance of the principles of fairness, confidentiality, transparency, and human rights in the
process of collecting, analyzing, and using statistical data. Below are some of the most important
ethical aspects of modern statistics:

A. Confidentiality and data protection: maintaining data confidentiality is one of the main
ethical principles in statistics. Researchers must ensure that the personal data of respondents
remain protected and anonymous, and are not used against their interests or without their
consent.

B. Fairness and impartiality: statistics should be used fairly and impartially, without
distortion or manipulation of data to achieve certain interests or results. Researchers should
avoid bias when analyzing data and ensure that results are objective.

C. Informed consent: When collecting data, especially when using personal information,
researchers must ensure that participants give their informed consent and explain the purpose
and methods of the research and the possible consequences of participation.

D. Publication and transparency: Researchers should publish their methods, data, and
results, ensuring that information is transparent and available for evaluation and verification by
other researchers.

E. Use of data with respect for human dignity: statistics should not be used to
discriminate, stigmatize, or violate human rights. Researchers should consider ethical aspects
and potential negative consequences of their research for society and individuals.

F.  Datasecurity: researchers should ensure the security of data from unauthorized access,
hacking, or leakage of information using appropriate methods of information protection.

G. Responsibility and integrity: researchers must be responsible for their actions and must
adhere to high standards of honesty and ethical behavior in their work.

In general, adherence to ethical principles in modern statistics plays a key role in ensuring
public trust in research results and in maintaining the integrity of the process of scientific
knowledge.

It should be noted that in Ukraine, the ethical aspects of statistics are not given due
attention, which negatively affects its quality. It is necessary to intensify the activities of the
statistical professional community in Ukraine to develop and implement a professional code of
ethics.

Results and Conclusions

Statistics plays an important role in the modern world, but it also faces many problems that
may affect its reliability and use. Solving these problems requires joint efforts on the part of
researchers, educational institutions, and government agencies, as well as continuous
development of data analysis methods and raising awareness of ethical standards.
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Overall, modern queries to statistics reflect the changing landscape of data analysis in the
21st century. By embracing new technologies and methodologies, statisticians can unlock
valuable insights from data that were previously unimaginable. As the field continues to evolve,
statisticians need to stay current with the latest trends and tools to address effectively the
challenges of today's data-driven world.

Digital transformation provides enormous opportunities for the development of statistics,
but it also requires solving many complex problems. The development of new methods of data
analysis and processing, compliance with privacy and security rules and regulations, as well as
consideration of ethical aspects of data processing, are key areas of statistical development in
the modern environment.
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Abstract

The war in Ukraine has inflicted devastating damage on the nation. Cities lie in ruins,
infrastructure is destroyed, and the environment bears the scars of conflict. However, amidst
the destruction, there are glimmers of hope. One such beacon is the potential of artificial
intelligence (Al) and machine learning (ML) to accelerate and enhance Ukraine's rebuilding
efforts after the war, particularly in creating sustainable transport systems.

Initial Stage of Reconstruction

The initial stage of reconstruction requires a comprehensive understanding of the damage
inflicted. Traditionally, this could be a labor-intensive process, but Al and ML offer faster and
more efficient solutions. Satellite image analysis using Al algorithms can automatically detect
damaged buildings and infrastructure. Companies like Azenzus are already using this technology
to optimize data collection for the "Rebuilding Ukraine" project. This allows for quicker
prioritization of reconstruction efforts, directing resources to the most affected areas.

Strategic Resource Allocation

Rebuilding the country requires strategic allocation of resources — materials, labor, and
finances. Here, ML algorithms can provide invaluable assistance. By analyzing data on resource
availability, logistics networks, and reconstruction needs, ML models can optimize resource
distribution and supply chains. This ensures that necessary resources reach the right places at
the right times, minimizing waste and maximizing efficiency.

Coordination and Collaboration. Al can also play a key role in coordinating the efforts of
various stakeholders involved in the reconstruction process. Al-based platforms can facilitate
real-time communication, collaboration, and data sharing between government agencies, non-
governmental organizations, and private companies, ensuring a unified and well-coordinated
approach.

Infrastructure Repair

The backbone of any country is its infrastructure — roads, bridges, power grids, and
communication networks. The war has severely damaged these systems, necessitating
extensive repairs. Al-based pattern recognition can be a valuable tool in this process. By
analyzing drone footage and photographs, Al systems can quickly assess the extent of
infrastructure damage, allowing engineers to prioritize repairs and allocate resources efficiently.
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In addition to damage assessment, Al can facilitate the actual repair process through
predictive maintenance. Al models can analyze data from sensors embedded in infrastructure
to predict which components are likely to fail and when. This allows for proactive maintenance,
reducing the likelihood of unexpected breakdowns and extending the lifespan of infrastructure
components.

Furthermore, Al can optimize the logistics of repair operations. By analyzing traffic patterns
and resource availability, Al systems can schedule repairs at times and locations that minimize
disruption and maximize efficiency. This is particularly important for road and bridge repairs,
where traffic flow needs to be managed carefully to avoid significant delays and congestion.

Sustainable Transportation Development. Al and ML can significantly contribute to the
development of sustainable transportation systems in post-war Ukraine. Sustainable
transportation focuses on reducing the environmental impact of transportation while improving
efficiency and accessibility. Here are two key ways Al and ML can aid in this endeavor:

Optimizing Public Transportation

Al can revolutionize public transportation by making it more efficient and responsive to
demand. Machine learning algorithms can analyze data from various sources, such as GPS
systems, passenger counts, and traffic sensors, to optimize routes and schedules in real-time.
This ensures that public transportation services are available when and where they are needed
most, reducing waiting times and improving the overall user experience.

Moreover, Al can be used to manage dynamic pricing and incentivize the use of public
transportation during off-peak hours, thereby balancing demand and reducing congestion.
Implementing Al-driven systems can also enhance the integration of different modes of
transportation, such as buses, trams, and bike-sharing services, creating a seamless and efficient
urban mobility network.

Promoting Electric and Autonomous Vehicles

The transition to electric and autonomous vehicles (EVs and AVs) is a cornerstone of
sustainable transportation. Al and ML can accelerate this transition in several ways. For electric
vehicles, Al can optimize charging infrastructure by predicting demand patterns and ensuring
that charging stations are strategically located and efficiently managed. This reduces the
inconvenience associated with charging and encourages more people to adopt EVs.

For autonomous vehicles, Al is essential for developing safe and reliable self-driving
technologies. ML algorithms process vast amounts of data from sensors and cameras to enable
vehicles to navigate complex environments autonomously. The deployment of AVs can
significantly reduce traffic congestion and emissions, as these vehicles can optimize routes and
driving behaviors in real-time.

Additionally, Al can facilitate the integration of EVs and AVs into smart grids, where vehicles
can communicate with the grid to optimize energy usage and storage. This interaction supports
the stability of the electricity grid and promotes the use of renewable energy sources.

Long-Term Sustainability. Additionally, Al-based modeling can be used to simulate the
impact of different repair strategies, optimizing reconstruction plans, and ensuring the long-
term sustainability of infrastructure projects. Implementing Al and ML in Ukraine's
reconstruction process can bring significant economic benefits. Some key points include:

. Cost Reduction: Al can help optimize resource use, reducing costs for materials, labor,
and logistics.

. Accelerating Economic Recovery: Faster damage assessment, resource allocation, and
reconstruction planning can help restore economic activity more quickly.
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o Increasing Productivity: Applying Al in infrastructure projects can improve construction
and repair efficiency, reducing overall project costs.

e  Attracting Investments: Foreign investors may be more inclined to invest in Ukraine's
reconstruction, knowing that Al is being used for effective project management.

o Creating New Jobs: The development and use of Al and ML technologies will create
new jobs in data analysis and software development sectors.

Economic Impact and Workforce Development. However, it is important to recognize that
the use of Al will also have certain economic consequences. For example, automating certain
tasks may lead to job reductions in traditional sectors. Therefore, measures must be taken to
retrain the workforce and promote the development of new skills required for an Al-driven
economy.

Integration into the Global Economy. Rebuilding Ukraine is not just an internal task.
Integrating the country into the global economy is a key factor for its long-term success. Al can
play a significant role in this process in several ways:

Facilitating International Cooperation: Al-based platforms can facilitate collaboration with
international partners, investors, and donors. These platforms can ensure transparent data
sharing, project management, and joint decision-making.

Enhancing Competitiveness: Implementing Al in Ukrainian industries can increase their
competitiveness in the global market. For example, Al can be used to optimize production
processes, develop innovative products and services, and improve marketing strategies.

Attracting Technology Investments: Ukraine can position itself as a center for Al innovation
and development, attracting investments in research and development. This can create new
jobs and contribute to the development of a high-tech economy.

Conclusion

The path to rebuilding Ukraine will be long and challenging. However, amidst the
destruction, there is an opportunity to create a better future. By harnessing the power of Al and
ML, Ukraine can embark on a smarter, faster, and more efficient reconstruction process. This
technology can transform various aspects of rebuilding, from damage assessment and resource
management to infrastructure repair and social support. Applying Al can help Ukraine not only
rebuild its physical infrastructure but also create a more sustainable, competitive, and
technologically advanced society integrated into the global economy.
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Abstract

This article will examine the role of deterrence in international and national security affairs.
Two types of deterrence will be explored - nuclear deterrence, as the primary deterrence of the
Cold War era to now, and biological weapons-based deterrence. The role of artificial intelligence
in these types of deterrence will be presented. The topic of regulations and counter-regulations
is addressed.
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Introduction to deterrence. Overview of past and present

Deterrence is a fundamental concept in the international relations, national security and
foreign policy of any state, alliance or organization. By itself, it refers to the ability of a state to
discourage another state or entity from taking a particular, often offensive, action, most often
through the threat of retaliation or the imposition of sanctions(Mazarr, 2018). The main purpose
of deterrence is to maintain peace and stability by deterring aggression and violence. In the
context of international relations, deterrence serves as a means to prevent conflict by reassuring
enemies that any attack will be met with a response of appropriate force and severity('What Is
Deterrence?,2023, Council on Foreign Relations). For deterrence to be effective, two
prerequisites must be present: severity and credibility. Severity means threatening an adversary
with retaliation that would outweigh the potential benefits he could hope to gain from the
attack. Credibility, on the other hand(Garamone, 2021), means to make the adversary assume
further aggression will provoke retaliatory, more serious actions. In the context of international
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relations again, great powers are states that possess significant economic, military and political
potential, allowing them to determine global events and maintain their interests. On the other
hand, great power competition(Geist, 2023) refers to the rivalry between those states that are
vying for influence, resources and security. Throughout history, great powers have used various
tools to achieve their goals, including military force, economic coercion, and diplomacy. In the
realm of nuclear and biological weapons, great powers have traditionally relied on these
weapons as a means of deterrence, constraint and intimidation (Report on Deterrence in a
World of Nuclear Multipolarity',2023, US Department of State,). Examples of such actions
include Operation Praying Mantis and the Gulf War.

The concept of deterrence itself dates back millennia, with ancient civilizations such as the
Romans using public executions to deter would-be criminals. During the Cold War, the United
States and the Soviet Union used nuclear deterrence to prevent direct conflict, with both
countries building huge nuclear arsenals to ensure mutually assured destruction. This strategy,
while risky, successfully prevented large-scale conflict between the two superpowers. In the
post-Cold War era, deterrence continues to evolve as states adapt to new security challenges
and emerging threats. The proliferation of nuclear weapons, the rise of non-state actors, and
the growing importance of cyber warfare have contributed to a more complex and dynamic
security environment.

Today, deterrence remains a vital component of national security strategies. However, the
effectiveness of deterrence is not without its limitations, and the changing nature of
international relations and emerging technologies pose new challenges for policymakers and
strategists (Bush et al., 2010). The advent of artificial intelligence is one of these emerging
technologies that is changing the landscape of biological and nuclear deterrence. As artificial
intelligence becomes more sophisticated, it has the potential to both enhance and undermine
deterrence strategies. On the one hand, Al can improve the speed and accuracy of decision
making, enhance early warning systems, and optimize response times. On the other hand,
artificial intelligence can also increase the risk of accidental nuclear war, escalate tensions
between nuclear states, and create new vulnerabilities in command and control systems. As we
navigate the complexities of artificial intelligence and deterrence(Sagan, 2023), it is essential to
consider the implications of these emerging technologies for biological and nuclear deterrence
and develop strategies that reduce risks while reaping the benefits.

Introduction to deterrence. Overview of past and present

A biological weapon is highly contagious in nature. They are designed for military scenarios
and cause mass destruction by affecting the economic, environmental and social characteristics
of a country. According to the Deputy Director of the Converging Risks Laboratory and
Biosecurity Project Manager at the Strategic Risk Council, Yong-Bee Lim, biological weapons are
the 'Poor Man's Atomic Bomb' ('Poor Man's Atomic Bomb' Made of Dual-Use Biological,
Chemical Material Replaces Nuclear Weapon for Non-State Actors, First Committee Told,2022,
United Nations,). Biological weapons refer to those that contain replicating infectious and
deadly life forms, including bacteria, viruses, fungi, protozoa, prions, or poisonous chemical
toxins produced by living organisms. The mechanism of transmission is often by air, water, or
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food - examples, but there are also those that are transmitted by the faecal-oral route - example.
Bioweapons are responsible for the spread of dangerous diseases with high levels of morbidity
and mortality. They can multiply in the human body and be transmitted to other individuals,
leading to mass geographical spread. Key characteristics of biocontrol agents include low
production costs, ease of cultivation and long shelf life. Individuals who have not been exposed
to these agents generally lack immunity to them and are more susceptible to infection.
Bioweapons are difficult to diagnose and treat because they have highly hostile animal
reservoirs. Starting from a historical pattern of biological terrorist attacks and disease
outbreaks, it is clear that biotechnology has accidentally spawned a new threat to humanity in
the form of virulent bioweapons capable of causing mass casualties and devastation.

Viewed through the lens of historical events(Frischknecht, 2003) in bioterrorism, there are
a number of examples highlighting proven facts about the effect of a biological weapon on the
human body. Clarifying the fact that biological agents can cause serious health problems and
are responsible for the spread of many diseases with high levels of morbidity and mortality. The
characteristics of bioagents make them potentially effective tools for biological warfare(Bajema,
2022), but they essentially present a significant safety and security risk. From this, it can be
concluded that the inappropriate use of biological agents can cause diseases to spread over a
very wide area and cause serious threats to the daily lives and health of people. Examples of this
go back to the First World War - 1915 - when the Germans were accused of using biological
weapons - cholera on Italy and then plague on Britain. In 1916, they were accused of using
anthrax in Bucharest, Romania. The first case of biological warfare was documented during
World War I, when millions of deaths were recorded due to the 1918 outbreak of the Spanish
influenza virus pandemic, which is making its mark on history. An example of one of the most
recent cases of lethality to man is the poison agent X is a deadly nerve agent known by the
name: VX. It is an amber colored, oil-like liquid that targets the body's nervous system. Applying
even a single drop to the skin can cause a lethal effect in minutes. As an example, North Korea
is believed to have used VX to kill Kim Jong Un's estranged half-brother at a Malaysian airport
in 2017. Kim Jong Nam(Bradley, 2017) suffered severe paralysis, dying in about 20 minutes from
a weapon of mass destruction.

Looking at these examples, the effects and consequences of the use of biological weapons
become clear, affecting not only a specific individual, but also an area of an entire country - an
epidemic, and sometimes even an entire continent - a pandemic. Despite recent advances in
genetic engineering, new biological weapons continue to be discovered(Juling, 2023) in the field
of bioterrorism, and rapid detection, diagnosis and treatment are becoming increasingly difficult
to neutralize. One detection method and technique, for example, is biosensors, which are
devices designed to detect biological warfare agents by generating an electrical signal in
response to their interaction with biological components. This biological response is then
converted into a detectable form by a specialised transducer that marks the presence of any
biological warfare agents in the sample. Biosensors offer significant advantages in terms of high
specificity and selectivity, making them indispensable for use in military, industrial or forensic
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environments where rapid and efficient detection and identification of biological agents is
required.

Overview of the threat of biological weapons

A biological weapon is highly contagious in nature. They are designed for military scenarios
and cause mass destruction by affecting the economic, environmental and social characteristics
of a country. According to the Deputy Director of the Converging Risks Laboratory and
Biosecurity Project Manager at the Strategic Risk Council, Yong-Bee Lim, biological weapons are
the 'Poor Man's Atomic Bomb' ('Poor Man's Atomic Bomb' Made of Dual-Use Biological,
Chemical Material Replaces Nuclear Weapon for Non-State Actors, First Committee Told,2022,
United Nations,). Biological weapons refer to those that contain replicating infectious and
deadly life forms, including bacteria, viruses, fungi, protozoa, prions, or poisonous chemical
toxins produced by living organisms. The mechanism of transmission is often by air, water, or
food - examples, but there are also those that are transmitted by the faecal-oral route - example.
Bioweapons are responsible for the spread of dangerous diseases with high levels of morbidity
and mortality. They can multiply in the human body and be transmitted to other individuals,
leading to mass geographical spread. Key characteristics of biocontrol agents include low
production costs, ease of cultivation and long shelf life. Individuals who have not been exposed
to these agents generally lack immunity to them and are more susceptible to infection.
Bioweapons are difficult to diagnose and treat because they have highly hostile animal
reservoirs. Starting from a historical pattern of biological terrorist attacks and disease
outbreaks, it is clear that biotechnology has accidentally spawned a new threat to humanity in
the form of virulent bioweapons capable of causing mass casualties and devastation.

Viewed through the lens of historical events(Frischknecht, 2003) in bioterrorism, there are
a number of examples highlighting proven facts about the effect of a biological weapon on the
human body. Clarifying the fact that biological agents can cause serious health problems and
are responsible for the spread of many diseases with high levels of morbidity and mortality. The
characteristics of bioagents make them potentially effective tools for biological warfare(Bajema,
2022), but they essentially present a significant safety and security risk. From this, it can be
concluded that the inappropriate use of biological agents can cause diseases to spread over a
very wide area and cause serious threats to the daily lives and health of people. Examples of this
go back to the First World War - 1915 - when the Germans were accused of using biological
weapons - cholera on Italy and then plague on Britain. In 1916, they were accused of using
anthrax in Bucharest, Romania. The first case of biological warfare was documented during
World War I, when millions of deaths were recorded due to the 1918 outbreak of the Spanish
influenza virus pandemic, which is making its mark on history. An example of one of the most
recent cases of lethality to man is the poison agent X is a deadly nerve agent known by the
name: VX. It is an amber colored, oil-like liquid that targets the body's nervous system. Applying
even a single drop to the skin can cause a lethal effect in minutes. As an example, North Korea
is believed to have used VX to kill Kim Jong Un's estranged half-brother at a Malaysian airport
in 2017. Kim Jong Nam(Bradley, 2017) suffered severe paralysis, dying in about 20 minutes from
a weapon of mass destruction.
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Looking at these examples, the effects and consequences of the use of biological weapons
become clear, affecting not only a specific individual, but also an area of an entire country - an
epidemic, and sometimes even an entire continent - a pandemic. Despite recent advances in
genetic engineering, new biological weapons continue to be discovered(Juling, 2023) in the field
of bioterrorism, and rapid detection, diagnosis and treatment are becoming increasingly difficult
to neutralize. One detection method and technique, for example, is biosensors, which are
devices designed to detect biological warfare agents by generating an electrical signal in
response to their interaction with biological components. This biological response is then
converted into a detectable form by a specialised transducer that marks the presence of any
biological warfare agents in the sample. Biosensors offer significant advantages in terms of high
specificity and selectivity, making them indispensable for use in military, industrial or forensic
environments where rapid and efficient detection and identification of biological agents is
required.

Nuclear Weapons Threat Overview

A nuclear weapon is a force that is produced by the release of massive amounts of energy
or destructive effects generated by specific nuclear reactions that can be controlled to produce
catastrophic consequences. It is one of the most destructive and dangerous weapons on the
planet. It is capable of causing mass destruction and rendering a large area around the blast site
uninhabitable. Various forms of nuclear weapons, such as nuclear bombs and missiles, can cause
catastrophic consequences if they are inadequately managed or used in inaccurate warfare.
Furthermore, nuclear weapons are regulated by international treaties and agreements, as their
use can cause serious consequences for the entire planet.The role of nuclear weapons is to
threaten or destroy the enemies of a state. They are a means of defence or attack and can cause
mass destruction and loss of life.

History is familiar with two prominent examples of nuclear attack - there are examples of
the use of nuclear weapons in military conflicts, such as the strikes on Hiroshima and Nagasaki
in World War Il. The atomic bombing of Hiroshima and Nagasaki was a military operation carried
out by the US Air Force against the Japanese cities of Hiroshima and Nagasaki on 6 and 9 August
1945, and the consequences were millions of casualties and damage that was difficult to repair.
The most powerful nuclear bomb ever used was the Russian Tsar Bomba ( Burr, Kimball, 2022),
tested in 1961. Its destructive power of about 50 megatons made it the most powerful nuclear
bomb in history. The testing of this bomb is considered one of the most terrifying moments of
the Cold War and demonstrates the high level of nuclear power available to states possessing
such weapons. Nuclear bombs(Pifer, 2010) are one of the most dangerous types of weapons,
and in recent years there have been serious international treaties and agreements to limit their
proliferation and use in military conflicts.

An issue that affects current actions, future implications, and a potential threat to national
security is the deployment of nuclear weapons in space. This, in turn, would cause great anxiety
and tension between states on earth, as it would be believed that the sole purpose is to threaten
or provoke military conflict. In the event of a nuclear war, strikes as a consequence of the
deployment of nuclear weapons in space could have catastrophic effects not only on the living
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environment of the planet, but also on the satellite systems and spacecraft that link us to other
countries. In addition, the deployment of nuclear weapons in space could cause the danger of
catastrophic debris from active weapons being rejected by other components and falling into
areas of the earth with very serious consequences for the environment and human health. One
of the most important things for everyone's safety is to establish international treaties and
agreements regulating the deployment of weapons in space.

The role of artificial intelligence to support and strengthen multidimensional deterrence

Artificial intelligence plays a key role in supporting, enhancing, and modernizing deterrence
strategies in the context of national security and defense. Through the integration of Al-driven
technologies, states can significantly improve their capabilities to deter potential adversaries,
manage conflict, and maintain strategic stability in a variety of domains, including nuclear,
bioweapons, conventional, cyber, and space(Lynch, Morrusin, 2023).

Integrating machine learning algorithms and techniques into nuclear command(ARTIFICIAL
INTELLIGENCE FOR NUCLEAR DETERRENCE STRATEGY 2023', Office of Advanced Simulation and
Computing & Institutional Research and Development Programs, Office of Defense Programs,
National Nuclear Security Administration, Department of Energy), control, and communications
(NC3) systems enables faster and more accurate decision-making processes. This, in turn,
increases the ability to respond quickly to potential threats and reduces the risk of
miscalculations that could lead to conflict escalation. Al-driven decision-making tools can help
military leaders assess complex situations, anticipate adversary behavior, and select the most
effective and efficient courses of action. Furthermore, artificial intelligence can significantly
improve the effectiveness and efficiency of intelligence collection and analysis, enabling better
situational awareness and early warning capabilities(Whehsener, 2023). By processing massive
amounts of data in real time, artificial intelligence systems can identify patterns, anomalies, and
potential threats that human analysts might overlook. This proactive approach to threat
detection enhances deterrence by enabling preemptive action or timely responses to emerging
security challenges.

In addition, artificial intelligence can be used to improve cybersecurity measures by
protecting critical infrastructure and communications networks from cyber threats that could
undermine deterrence efforts. Cybersecurity systems aided or fully managed by artificial
intelligence can detect and mitigate cyberattacks more effectively, reducing vulnerabilities and
strengthening the overall capacity to deter cyber adversaries.

Autonomous systems and unmanned vehicles powered by artificial intelligence can be used
for surveillance, intelligence, and strategic deterrence purposes. These platforms can operate
in high-risk environments, gather intelligence, and execute missions with precision and speed,
thereby enhancing deterrence through demonstrations of military strength and readiness.
Artificial intelligence-driven algorithms can analyze massive amounts of data from a variety of
sources, including satellite imagery, intelligence signals, and information from open sources, to
identify potential threats and anomalies in real time. This proactive approach allows military
forces to detect and respond quickly to emerging threats, thereby deterring potential aggressors
and reducing the likelihood of surprise attacks.
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Artificial intelligence can also optimize deterrence strategies, enabling dynamic and adaptive
responses to changing security challenges(Deep, Scharre, 2024). Through machine learning
algorithms and predictive analytics, artificial intelligence can assess and predict adversary
behavior, identify patterns of escalation, and recommend tailored responses to effectively deter
aggression. By continuously analyzing and updating threat assessments based on real-time data,
Al enables decision makers to adjust their deterrence postures in response to changing
geopolitical dynamics, emerging threats, and technological advances.

Conclusion

In conclusion, the interaction of artificial intelligence with biological and nuclear deterrence
marks the beginning of a new phase fraught with strategic ambitions and national security
challenges. Analyzing the historical context and contemporary threats posed by biological and
nuclear weapons highlights the urgent need for credible deterrence mechanisms to guard
against catastrophic consequences. The transformative potential of artificial intelligence to
enhance decision-making processes, strengthen early warning systems and improve threat
analyses represents a promising way to strengthen deterrence capabilities, albeit with nuanced
risks and complexity. As states navigate the complex landscape of security threats, skillful
integration of Al technologies is key to strengthening defenses, reducing risks, and preserving
global stability. By leveraging Al-based innovations for rapid threat detection, precision
decision-making, and adaptive responses, stakeholders can proactively confront emerging
challenges in biological and nuclear deterrence. Furthermore, the strategic use of Al in
cybersecurity measures and biosensing technologies underscores the multifaceted utility of Al
in strengthening national security architectures.

In conclusion, effectively combining artificial intelligence with deterrence strategies requires
a holistic approach involving policy alignment, technological advances, and international
cooperation. By harnessing the power of artificial intelligence to navigate the changing threat
landscape, states can build sustainable deterrence frameworks capable of deterring aggression,
reducing risks and safeguarding global peace.
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Abstract

The Dead Sea, also called the Salt Sea, is a salt lake bordering Jordan to the east, and Israel
to the west. Its surface and shores are 427 metres below sea level, Earth's lowest elevation on
land. The Dead Sea is 306 m deep, the deepest hypersaline lake in the world. With 34.2% salinity
(in 2011), it is also one of the world's saltiest bodies of water, though Lake Vanda in Antarctica
(35%), Lake Assal (Djibouti) (34.8%), Lagoon Garabogazkél in the Caspian Sea (up to 35%) and
some hypersaline ponds and lakes of the McMurdo Dry Valleys in Antarctica (such as Don Juan
Pond (44%) have reported higher salinities. It is 9.6 times as salty as the ocean. This salinity
makes for a harsh environment in which animals cannot flourish, hence its name. The Dead Sea
is 50 kilometres long and 15 kilometres wide at its widest point. It lies in the Jordan Rift Valley,
and its main tributary is the Jordan River.

The Dead Sea has attracted visitors from around the Mediterranean basin for thousands of
years. Biblically, it was a place of refuge for King David. It was one of the world's first health
resorts (for Herod the Great), and it has been the supplier of a wide variety of products, from
balms for Egyptian mummification to potash for fertilisers. People also use the salt and the
minerals from the Dead Sea to create cosmetics and herbal sachets.
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Abstract

The Maritime Industry is one of the most significant contributors to the global economy.
However, it is also a high-risk industry where accidents can happen in a split second, leading to
devastating consequences. Maritime safety is an essential aspect of the shipping industry, and
it involves various measures that ensure the safety of ships, crew, and cargo. It encompasses
several factors, such as effective communication, proper training, and the use of advanced
technology. The importance of maritime safety cannot be overstated, as it has a significant
impact on the shipping industry's efficiency and profitability. In recent years, many
organizations, including the GSCC, have intensified their efforts to promote and maintain high
standards of maritime safety. Maritime safety regulations are an essential aspect of the shipping
industry. It's a means to ensure the safety of seafarers and the environment while maintaining
the efficiency of maritime transportation. Without maritime safety regulations, seafarers would
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face numerous safety hazards, causing an increase in accidents and fatalities. Although the
shipping industry is highly regulated, there are still gaps that need to be addressed to ensure
that the industry is safer for seafarers. In recent years, many organizations, including the GSCC,
have intensified their efforts to promote and maintain high standards of maritime safety.
Maritime safety regulations are an essential aspect of the shipping industry. It's a means to
ensure the safety of seafarers and the environment while maintaining the efficiency of maritime
transportation. Without maritime safety regulations, seafarers would face numerous safety
hazards, causing an increase in accidents and fatalities. Although the shipping industry is highly
regulated, there are still gaps that need to be addressed to ensure that the industry is safer for
seafarers.

Keywords: safety equipment, GSCC, regulations, shipping industry.

d0LEMIIB0: Lobmom 0bEYLEMNS gamosmMmyMo J3mbmdnlol Jho-ghoo y3zgmsby
0603369mm3560 BogEMM0s. ob sb737 Fomomo Mobiol dgxdiE3mgmns, Losis NdgEYMO
070006373700 §od0l dgobgcedn dgndegds Ambgls, Mabsi Momomgds Pbs sdsbgmgzgmo
070093900 dm3yzg0s. 580@ma, LybBmzsm NLaBMNBMYdOL NBMYL37MYMBS gosdHyzad&ns
07bm3oMgdal, 088Bo3madnl o gomadmL  Logmabmmal sLogsssc. LaBm3oM
JLoxmmnbmgdols shbgdomo sL33dE0 IBITGIM0 3MBNb03sEns, Lomsbsem GMybnban,
L3gE0omYMo sFnmM3nmmods, Nobmmgbo Gadbmmmangdol godmygbgdss. dmmm fmngdal
890003tmm0sdn, 093M3d> MMasbnbBoEnsd, dso dmMmol GSCC-3s, gosdmogms dognolibdgss
Lobmzom Ybsxzzmmbmgodals domamo LESbIMEYONL by dgHymools o
0760MmAY6700b30L. LSBM3SM YLoBMMbMgdal MygymseEngdo P3bnd3bgxmm356gL0s. gb
stol 9gBm309Mg00ls s gomadmb PLbasxwmMbmgdol PBMNO63x3Mmymazal  Lsdnomgods
LoBm3om  EMIbL3AMMEGNL gBIJGNMMOOL TbomAYbadnm. Lobm3zsom HLoBMObMydOL
M31mo30g00lb goMmgdy, 03Bm309MadlL  9Jdb30000  IMo3zomo  PLOBMNBMYOSLISO
0535300M3019am0  LomwMmmbygdon, Moy 0§333L  v30M0JdNL O EomY330L d78mmblgx3900L
Bhsl. doynbyeszs 0dnbs, MmB LybBm3sm PLoBMNBMYOSL dogMmnsb oo ynmoemgds
900Mds, o d8s3Mmymo d3s3Mo@ JmbEMmmommyds, 8s0bg oMol bom3zgbgdo.
500&mABoi, 3930 LoxMmobomg, ©8330M370s, 35L0boLOgIOMMBS, dgLodsdnbn Lsdydom
890mE3EnmIdy, 3m333@36305 sMLgdnmo sL3xJGJd0..

Lo 3356dm LoGy3g00: LEBEM3sM YLsBMNbMYdS, MIaNMOENJIdN, Labmzsm nbLBMny,
Loghosdmmabm Lo3MbLYymEssnm 3Mma33s56ns (GSCC).

808myg630mo modamsGaMms

Cole C., Pritchard B. and Trenkner P. Maritime English Instruction — ensuring instructors’
Competence. IBERICA Journal, 14, 2007.

IMO STANDARD MARINE COMMUNICATION PHRASES. Resolution A.918(22) Adopted on 29
November 2001

54



Hult, Carl, & Sndberg, Jan. (2013). Wasted Time and Flag State Worries. Marine Navigation

and Safety of Sea . CRC Press
Turker, F, & Er, ID. (2007). Investigation the root causes of seafarers’ turnover and its impact
on the safe operation of the ship. International Journal on Marine Navigation and Safety of

Sea

55



LonbazmMAdE3M-bLo3mMdNnbazogom &3jbmanmgngdo
o M 05b60 gMm36 Mo godmEadn: gomabEono
39mbmbosemymMmn Ambo3337300L O(335b3?

Lodo bxady
0035mo3M0
83930 §amgonemabl Lobgeadfoxzm ybo3zgMmbon@g@n

by adm356gm0: sMnby Lognsd)
33930 faMmgoramab Lobymadhoxzm Pba3gaMLoGIG L M3 L3gEgnsmabBo
omdmba3zmaom 93mm3nb Ybo3zgmLondy@ ol cmi@mmmsbdn

d0LEGMIIG0
LEOB0olb G0Bobos dgobHozemmb LLN3 - FgBsbLgdals ©s FodmEEadal JMmm3bymo
326®Mol  (390gmB83o0 - (336@Mn) Bogh  ghonsbo  gmm3bnyamo  gsdmEydnl

530b0bEMoMmyxdnl dobBboo dg7dbamoa gengd@Mmmbrnamo LobEg8ol (9g0amadon - LobiGgds)
07033md0m 39MbmbagyMmo dmbsg8700L ednds3g00l 3Mad@ngss.

LESE0S 3365M0BIOL 2 (mMM0) 3ob3EbaIdMAL, MMIIM NS850 JMm-gMo0 Md35¢ dobos
LESG0sdn HomBmeagbomo sMs3sbmbagmo bJgdal ALB3xM3MO S MVbsgsbaEbogdgmo,
Mmdgmbsg goohbos Loxynd3mosbo dndo 0daobs, MmI Jgbodmms snmm3gl 8obo
39Mbmbsemymo dmbogdgool dgbabgd NBMdYO0. S853MMINMIE, LGSG0S YyyMomadsls
5056300m70L 396@M0LY s 3gMlmbsgnm dMbsEgdms 30l LadLsbMal 3MAYbnlsEosl
LoLEGG0L 39093)MONM d3eMN36E Y 39MLMBIEYM0 AMbsE]x8700L s37do3700L TgLobgo.

LEOBNsTn HomImmagbomons dmLobMmgds, MmI LLN3 - Jgmrsbgdoly s adsdmEEIdal
96hm36mo 3b@Mo 390 PBMY633MYyMBL sd0GNMObG M 3gMLmbsgmnm dmbsggdoms
00335 (335, MMAgmoE godmmogbeszl dglbedy 3noMmos G0xM 33m03sbGE0L Logsdmem
mbanb 3MhmxzznmBg nbigon Lobolb Y3sbmbm H3oMAsl, MmMAmal gocmzsmabHnbyds 3gb&mL
979dmos s J39M70s 30073. smbndbmol 3sMmamgmymo, 3gmbmbsgmym 8mbsggdms
©5330L LodLabYMo 0bIMOL (396& MOl 831558067 3ModB 030l s dobdsMmEosl 3b®Mmab
00 ooEadm badoxgdl 3gmlbmbogmnmo 3mbsgdgdol o330l NBMmM Fosmamo
LEObsMENL dobomPHazsco.

donbgszse  Bgdmombndbymobs, 8obdbswadmado 80m0mldgb  s3m0356@ M
39Mbmbogmyn  Ambog)8d0l o330l BMM  domommo  LASbsMGAL  dom§a3al
LogoMmgdety o LLN3 - JgBabgdaLs S godmEEldal JMM3bYMm 396GML LCW3sBMOY6
00%660L domHa30L 3MB3MIBGYM LodnsmMgdb.

89633boxdmMId0n 087c0mM367096, MmMA 336&M0 gdonmM35malfnbadL Boc dmLsBMydYOL
5 393asaL 3MbiMa@nm bodnx oL 93emMn306E 0L bogsdmEm 3hmaznmby bydalbdogmo
Lobol P396mbm H3oMBnl 3M7336300L B0BONO.

56



bog396dm Lo@y3zgdn: ghmonsbn JMm3bymo godmEEgdn, 3gMbmbsmyMma dmbssydgdn,
MobgnMmadymo bns, L3gEnsmyMo 3men, Sd0ENMNI6ENL 3mMGsma.

1. sofgMoammods

1.1. 3Mmdaydal sMbo

39MbmbsgmyM dmbsggdms sE30L LoBLsbYMBn omMyaalBmames Lods byxsdalbs s
gfom-ghon s00@YM0gb@ol dndomm3zs, Mmdgmoi dgxgbgds LLO3 - aodmEEIdNLs s
07x30bg00L  ghm3bymmo  3gb®Mmol  Jogh  gMmomosbo ghm3byma gedmEegdol
530bobBMmomgdol  80Bboor  d7386nemo  gamgd&mmbymo  LobEGJ8ol  B333gMd0m
39MbmbsgmyMn dmbsEg8700L od1nds3g0sb.

Loynmomadms Mmd  0obogebdEbogdgmo  shol  sd00&YM0gbB0, Mmdgmdsg
0000bsmg Hamb AssdsMms ghonsbn gmm3bnmao godmEegdn. bmmmm, Lods byxsdg 1337
LEAYEIO6EG0S, MMAgMAdE M 0360 JMM367m0 godMEEION AssdsMs 2018 Hamb.

8906033bogomgodl dnshbnsm, Mmd LLN3 TgBRsLYOALS s FodmEEldNL gMm3bymo
326&Mob dogh ghonsb ghm3bym agodmEegdby aodLamam oMoy - s3mM03sbGab
3hmazaomol  ©s330L  odsmn  bLESbEsMGN oMM333L  d3mN3sbE S 3gMLmbognyMm
0mbogdg0L onLLdNMYOMmSE.  3Mmxuomol  ©o330L sdsmo  LEBSbIMENESL
899m3nbomy sMLgdMOL LoLEJFsLESD BgLodg 30M7d0L YISbMBbM §3emMmdnl oMo by.

LLO3 - TgBSLYOOLS O godMEEgoNL ghm3bymo (396&Mol 2021 Homolb 29 bmgdomal
Pafmomol ;obobda, ghonsbo ghmm3bymo godmEgdal As@omadal Halbls s 30mmdgol,
doo dmfob, gMo0sb ghm3bym godmEEadby MagabBmsgool fHabl sMganmomgdl
LogoMmm3gamml gobsmnmgdnls s 333609M70al dnbabGMmob 2011 fenol N19/6 dfMmdsbydom
303033090 ,,0MN0560 ghm367m0 godmEgdoal hs@omadol xdymgds.”

396033boxdMYd8s 3mbndbyb, MM 33mn3s6EJONL 3Mmxomol H3mIsby shlgdymo
LEOboMEN oMm333L doon 3gMmLbmbBagyM AdmMboigdg00L O30l PBEMOLL, 70093
35Mgdmydoms godm:

0oL Jdgdga Moy gMmomoob gMmm3bnam godmEgdby aodbimgmo  83m0356@g00
©3M730LEGHM0M©Id050 LoLEJ0sdn, G006 oMo bmdghls o GamgxrmMbol
bmdgmb, 58 N3965L367MB 93MN356EL dmnl 3Mmn, Mm3gmbsg s3emn3sbEn dgdamaddn
0700003500 0ygb630L LobEGIISLMSL §3EMB0l ILLTYsMIdM 3nfMa bmAgmmsb ghmoco.

B78mombndbymols 3omomgmyMace, gobdgbogdmydal domomgdnm, dsb dxdgmd
Mog LPMEYds Jhmnsbo gmm3bnmo 3o8mMEEION S 33MN336EJd0 0MI036 LdmmMmmm
35bmbgodl dson hofmobznlb dgbobgo, Lbn3 IgBsbgdals s godmEwadal ghm3zbymo ggb@&mo
0oLl mxzognsmyM 330839MBY ©J33ybgdl dogmo  J33ybol BoLAGSG00  SMlgdnm
16039MboG7BJ0d0 FgLsds30bo LoLFszMmm 3MmaMmadol 3moboxngsgonm hsmogbymaos
Losb LHmMyce 08 SMS dxEYymdnbydnl Labnom BmLyam 3nMmdnm 3MEMSL ghoms, Mm3jymos
0900003500 NbsmANbgds 93eM0356EL dogmo LogsdmEm 3gMmomeab gobdszmmodasdon.

89603boxdmMId8s sLY3] ©oldnbgl, MME BxMombodbnmo dmEgdnammool BmbYby,
©s06@9MoLgdnam 3ol og3b dgbodamademmods 0b@gfgbolb  LazgmMmdo  dymezn
500&M076@ 0L 3n0Mmon bmaAmols dm3m3gdal 838cb3g3s9n, Mmdgmog byamdobshzwomadns

57



dsgomomo, Lobimemm gnmbomgdols 83833Md00 S 33839MOE, BdIMNIOSE EIENMNY,
dg9damos dom@Gn3s, smdsIMdNL 3M0bEn3ty oymebmdno BmLobyxmb y3gms ol
3ommoonmo bmdgMmo, MmIgagdoy 853M00sbgdmMNs BgdmbLybgdoymm @gbMomdo 0d
16039MboGIG0L  3mbiMgdnma  3Mmamsdol  J3gd, mmdgmoi dgLodg  3aMmobo3ol
3bmoomny, mmd ofmdmoggbl 3mbima&mmon 500&M0gb& 0l dmadozom
Loasb3sbsMIdMM 3MMaMadals s YB033MLoGIBL.

dbgo3bn  Lggdol  @odmygbgdonom, gobdgbogdgmms  dobgesznm,  bjydoLongm
©3506@7MaLgdYm 30Mb Agndmns 53emM0356@ 0L 3gMbmbsmyMma bogsdmEm nbxmmAasEnnbs
5 3obmSb s 353d0M7xdYM0 EM3INI76EJONL P35bMbme Bob3..

1.2. Ladomogmgoma3zn MYgNMIENS

39Mbmbogmym Imbogdms o330l dgbobgd  Logomomzgmmmb  306mbol  obobdoce
39Mbmbsgmnm Ambsgdms si30L LydLabyMmno sbmMmEngmadL LodoMmozgemmadn dmbsigdoms
0539053700L 306mbogmydals 3MmbEMmMmU. 83 bezgmmdo 3gMmLmbamYM IMbsEgxdmd EsE30L
LoALOBYMOL bogd0sbmdAl dnmomsn dndsMM]dJON.:

5) 8mbo3g8mM (335D E35380MgdYM LoznMbIdBY 3MBLYMESENOL 3o§a39;

0) 0mbs378md EBE35LMVD S35330M]dYMN gobEboId70NL gobbnm3y;

8) 8mbo(3g0ms ad718537300L 306mbngMgdal 898mHagos (0bL3gJB0MYds);

©) bagomm3zgammadn dmbsgdoms 30l 8egmBsmgmonls s Bol;sb s353d0MxdYmN
06033690mm3560 Am3mMybgdal dgbobgd nbazmmasinol Labmagsmgdobozal dofmmads s
90L0 06xMmMBnMxdYMMONL gobm..

508537 396mMbabL 15b5bdTsce 3gMLMBIYM FMbIEJIBMS O330L LudLobnmMo 35eMEIdYMNS
3obobogmml Amboigdms  LYONxIBNL  3obpbogds AmMboE)d700L  887FS3705L0NS0
0535380030000 s 3odmnygbmb LagoMmm3zgmmb 396mMbIEIdMMONm gom3semolfnbydoymo
mmbobdngdgoo.

1.3. oy3b63010m0 dmbm3bs

B0mombndbymosb godmdnbomg, aobdgbocgdmydds dnohbogl, Mm3 LLO3 -
99x5Lg00Ls s gedmEEadal ghm3bnmo 3gb@&Mmn 39M NBMNB63xMYymBL Sd0GYM0gbE MY
39Mbmbsgmym dmbogdms 08g39M oE35L, Mmdgmog godmmoibosl dgbsedg oMo dogh
33am0356@ 0L Logsdmpem 3Mmxzomby obgon Lsbol P39bmbm  §3maslL, Mmdmals
85035am0bH0b700 336&ML Bgndmns S J35aMIdS 30IG.

9Lo0s80boE, gobdsbogdmydds dndsmogl 3gmbmbogmnm dmbosgdoms  oE30L
LodLobYML Mooms dol d7gLHozms 336BMalb Jogh oalbomn 3Mogd@n3s S3mMn3sb@ob
3mmxzznmol §3masbomob ©s3e3dnMadnm s 3ogdomadnbs dgbodsdolo Bmdgdn mgd3gbn
3m337@36300Lb BoMamyddo.

2. 39MbmbagmyMm dmbs3xdms o330l LodlbobyMoab gobdomGgos

0000Mm30L  obobdo, gMmmosb JMm3bymm 8odmEEldby  gobamol  doBbom
500&M07x6E 700 Mya0LbEMMEgd0s6 396&Mal LobEJdsdn s MygabBMmognal 3MmiEgbdo
7000003096 Baamaxmbols bmdghl, MmAgmbBgg 28Be3690000  LoLBJAol  dogM

58



826aMoMydnmo L3gEnsmyMmo 3ma. Ladbobymal gobdsmGJdnm, sbndbymo 3men sMals
16030myMo, 319030 s Sd0GNMNgbENL dngMm oMo bmAghmmsb gMmms gsdmnygbgds
LobBg0sd0 dgbzmobs o dsldn gobmosLgdym Logyomom AmboggdgdBy, oo dmMmal,
JMmo0sbo gMm3bymo aodmEgdol gobMmogolbs o 8309306 COMOSBY 0bxzmmasgnols
00bomyds. Lodbobnmo sby3g slidgbl, Mm3 godmEgdal slimmmydal 338agmad 3gb&Mmo
Logyosfm  390330MEBg  ©J33ybgdol  dogmo  J33ybol  BoLBBSdNDY  SMLgOYM
16039MboGgBJ030 Tgbodsdal L3gEnomMm0O]dBy hAoMmogbym 3oMmos Losl. sMbndbym
L0gddn  S00ENMNIbBOL  0gbENBRNIEGMMO©  3odmnygbgds  (336&MmalL  LoLEdsdo
Mya0LEMmMOEn0LLlL ggbgMmomgdymo 3men, Mmdgmbsg sd00&IM0gB0 3n0Mo bmAghmomob
gfmooce 8ndn3sce nygbgodl bobGgdsdo bogyosm dmbsy8xdbY H3manbozal.

00053501506 o303d0M70000  3gMbmbomym  IMboggdos  ©oE30L  LodbabyMmo
399LoY0MS 3obaEbaegdmMIdL s sLiY3g dgobfazms 396& Ml 390833Mcn. LydLbsbnMmab dngy
dmdngdoymo nbxzmmdsgnnm seagnbos, MmAa 336@&Mmab 370837MBY gMmnsbo gmm3bymo
390m3go0l dxgagdal sMjnzol 39emdo cmoomgnamo fanal ghm3bmo godmeydol
07009380 J37ybads s00&YMNgbENL Logosdmaem bmdmal - 9 (gbMs) 3nxM0sbo 3meals
doonmyodo0m.

58503MmYmoE, mobogebdbogdgm sd0@NMNIbG M0  goboydMmgdol djywaase
3030605, MmA LoLGgIol dogh ggbghomyxdymo 3meo MMIgMULLSE S00&YM076E 0 30Mo
bmdgmosb ghomo 3nedn3zs nygbgolb LnbEJ8s80 Logyomsm dmbaEgdgdby H3emdnborznls
5ol 6 (373L) 3oBMNS60 3MEN S 3 §BMB3]35 Sd0NENMN]6ENL LogsdmEm bmdgmL (sbMs
3083M0sb 3mU), Mmdgmog 3dmdomos Bbmmme s00&NM076E0LM30L. 8337 39MLmbsamnm
0mbog0ms o300l LLdLobyMds smMbndbs, obog, MmA EI6GMOL LobLEGIds odmgsd
LobEQB8s30 dgLslizagmo 3smmob (3ob3Ebogdgmms dngM domncgdmo 6 goBMosbo
3meonb) dgE3emal dgLodmgdammosl.

50b036ym0nsb  godmanbafg, 30000006, 3gMLmbosmyM dmbssgdoms  IE30L
LodLobyMmol Jogh  Amdogdnmo o  EIBYLEJOYMO  0bxzmmMAsEns o gdo;b3g3d
39683bsxdgmms 8ogf Bndsmm3530 nonmgdnm Ambs3g870L, 3sb yomym 336& Mol dngm
3008 M0bE 0L MaaobBMmoznabsl gabgmomydnmo 6 soxrMNsbo 3MmEom sd0GNMNIbG S
LogsdmEem 370333000 o6 b3 IMbS338700L 3odmd33ybadal Bogdo.

33360

MmmgmMi gobdsbogdmgods 035Mmoygl, LLO3 - dgBsLIONLS o FodmEeldol
afmm3bymo 336@mMo 39 NBMNO63gmymal s00EYM0abGMs 3gMbmbsmnm 8mbsggdmes
00335M s(335L, MmMAgmoE godmmogbasl dgLbody oMoy dogm 9303060l Logsdmaem
3MmmxzzombBy obymo Lobol P3sbmbm §3mBol sdysmydals dgbadamgdmmdsl, Mmdmals
850135am0bH0b700 336&ML Bgndns S J35aMIdS 30IG.

39936m Mo 3gMbmobemnm  Ambsgdome oE30L  LoBLobnMal  gobdomEJosL
sx30dboMydnmo 3Mmomydodymo Lognmbolb dgLobgd, aobagbogdgmon Lods byxosdy
9obbadgds  3gmLbmbogmyMm  dmboggdms o330l LLdLsbyMmol dogh  HomBmeagboam
5Mandgb@osnol, omdiss bohommomons. dslb dnshbos, MmA 2018 §amb dob LogsdmEm
LoLEJBSLMSE NISBMBM LH3EMBs SFYsMs LmMgc nd LJgdol godmygbgdnm, MmBjmogs

59



LEOB00L dgbozomdns fomdmeagybomon. 3gmdme, 2018 Hamb godmoygbgdmes 9 (gbMy)
30x3M0sbo 3meo Mmgmma LobEIISLMSL §3emdnl obsdysmadme (30w bmdymmasb
9hos), nbg 3abGMob dogMm godmgd3gybadnm sbMamgddn. gobbb3o3705 gobmezm, b MmMA
326® M35 sdo@dnm 8x8mamm 6 (333L0) 60dbs 3mo s 9 (3BMS) 60dbs 3Mmeals BoElmoc
LHmMge ol godmaygxbgds s3mMn3sbBms dngMm LolEdslosb §3manl EsLLdysmydmaco.
019939, 080 0B05MYOL FMLEBMYOSL, MmA 396&MmAS bofommmdMmn3 goBoms 3gMbmbogmnm
dmobEg0ms o330l LGSbsMEn, 3gMmdme, smom godmaygbgds LobEgdsdn dgbabzmgmo
500&M06@ 0L Logsdmam bmdgma (sbMs GoBM0sbo 3mean) 3nfo bm3xMmsb ghmsc,
5My370 6 (933L) Bn8b6s 3meen, BogMad 33eMa3 3Mmomy8nm Lognmbag dnshbas LobEGgdsbosb
P3c0mdol mmbsxgbnmasbo LobEY8ol shombgdmos. mmbsBIbtyMnsbo nIbGNBn3s300L
LobE00b sbyMma3nl 3730373580 Agndamgdgmo gobads sdxgMmo mMbsy 6 (733L)
60360 3mob 3meEblL dgdmbzgzsdn dgbady oMo dngm LobEGJBsLMSE P35b6mbm H3oManl
©53yYystgonls Igbodmgdmmoe.

B0mombodbymols gom3zsmabfnbgdoom Lods byxsdy I6EGHML LOW33BMOL 70073
My3m37bsinsls:

33m03obBol  Imdogmymby  ym3zgm  xohby  ghoxgMmoo  3meob  dmb3mob
mmboxzgbymosbn  o3@mMMaBogool  LobEgonl obgMmazs 3nMoo  bmdMmals o
My30LEMOE00L cmmlb dmboggdnmo 3meal Ladysmgooom LobEgdsdo dgbzmols ym3zgamo
93amMmonLsL.

899mygbgomnmo moBgMmod&nMmo:

[1] LLE3 - FaBsLYdOLS s odmEEIdal ghm3byma 3ab&Mol Hamomo N: MES 7 21
0001277192.

[2] Lodomozgmmb gobsoramgdnbs s 833607Mad0lL dobabGMmal dMdobgds Nol9/6
“9fmn00b0 gMm3bmo adodmEmadol AsBGoMaool xdNMIdolLs s Loabymdhoxmm
Lobfozmm amob@ol gobofomgdal Fabol sdB3nEgdool dgLobgd”, 2011 Hoamol 18
0509M35emo0, bgmB8obo§3maos 53:
https://www.matsne.gov.ge/ka/document/view,/1210497?publication=0.

[3] LLO3 - FgBSLYOLY s godmEEgdl gMm3b7mMo 336E&M, 2022 fanob sdaGYMIbB S
LogmbinMbm Jnmadoo MebgnMmgdnmo Loo: https://naec.ge/uploads/postData/20-
22/%E1%83%A0%E1%83%90%E1%83%9CHE1%83%IF%E1%83%I8%E1%83%A0%EL1%83%
94%E1%83%91%E1%83%98%E1%83%A1%20%E1%83%93%E1%83%9D%E1%83%99%E1%8
3%A3%E1%83%9B%E1%83%94%E1%83%9C%E1%83%A2%E1%83%94%E1%83%91%E1%83
%98/%E1%83%A0%E1%83%90%E1%83%9ICHE1%83%IFWE1%83%98%E1%83%A0%E1%83
%94%E1%83%91%E1%83%A3%E1%83%9A%E1%83%98%20%E1%83%A1%E1%83%98%E1%
83%90%20-
%20%E1%83%A1%E1%83%90%E1%83%91%E1%83%90%E1%83%99%E1%83%90%E1%83%
9A%E1%83%90%E1%83%95%E1%83%A0%E1%83%9D%20%E1%83%9E%E1%83%A0%E1%8
3%9D%E1%83%92%E1%83%A0%E1%83%90%E1%83%9B%E1%83%94%E1%83%91%E1%83
%98.pdf

60



LojJom3xemmbL Lobmzam EMIBL3MMENL
06003670mmod5 LogMddmmMabm LobBmzom
06c0mLEMNST0

3m3a> dmang3sdg
0035mo3M0
05019080bL 6530893300L LabFoazemm yba3zgMmbodgEn

baaaddm3567amo0: doMmo gghdsns
93mbmanzal ccmi@mmoa, 3hmazgbmmo
0007130l 653085300L LLLHO3ENMNBN3xMLNEIG0

d0LEGMIIBG0

Lodomogammdn  Lodsbmm  g3mbmdngsty gosbamal 3963amogm  3gMomedn
Pofmdmdmodnm 3Mmomydoms dmmolb 3603369mmmM35600 LybBm3sm GmbL3mMmE 0L Lezgmmdo
m0033&IM0 s Lndogddnmo 80BxBgool godm d73d8bngmo 3MmobBosymo 30momyds. dob
sdmg35l  goblbogyomgdymo  3600d36gemmods  od3b o 9d630s  Ladomm3zgmmb
53dmn3030g0m  Lobgmdfoxmmadmoz B8d7670mmdSd, Logstgm  Lazsgmm-g3mbmadogynm
PMhonogmoms gob3znmomyxdsls s dbmamom J3mbmdnlslbosb Lagdoshom3zgmmb g3mbmdngnl
06@33Msnobonnb.

XX-XXI bLon3nbygool doxboby o yxz3mm ImMgnm 39MLL3YJE 035803 Lagdomom3zgmmb
Lodm3zom  GMsbL3mMmMBGobs o J3gybol Jogmo  LsBMobL3mMEmM  3M33mgdLol
89063005M700L 8mAs3zsmo dFnmme s MMasbnmo Y39300Mxds nbGmMonmo oo
50Myd100L  abol smmMdobgdal 3gMmL3gdBn3sl, Gmobgdsl, MmgmMmE g3Mmm3s-sBoal
LoEMIBL3IMMEM EgM]BLNL gob3nmaMmgdal dmadszsmb,d0bn B3NbIoMboMmydal sAMEsbsl,
05603670m7000.

500@ma  Lobmzom  BmMIBLIMMEGOLs o dogmo  LoEMbLIMME™  LolbEydolb
®1bJsomboMmgds  doblLogyoMgdym  sJMmo3mosl 0dgbl  goMmods3zsem o  J33ybols
©33MY30030mmdnl 3gMmomedn - g3mbmdogyMmo Myxsmmagodal ,93mbmadngal gom3gymo
©sMagoal, doom dmmol, GMsbL3mMmEol mMaLEMYIBGIMobozoal, J33ybol 3mmo@osnmo
b139M360&7GNLY S J3MBbMTn3YMo SIMY30EIOMMONL s8330M700L LBSENSB].

Lodommzgamml Lobmzom  GMsbL3mMBOlL gob3znmamgdol Lognmbgdn MmgMmms
Pofbnambo (Mg@&mmL37JB03s), 0by 08bsdgemmsy dagmdsmgmdno s 39ML3JJB 03530
90nsmmee  35300MJ0s  30335L00L  LoBmMbL3MMEM gMmyxibol 837690MmMdNLY o

61



983730560 BYbJ30mbafgdal 3MmdMYTgolL, Moi Gob goblLognogdnm osjGysmmosl
sb0ggol.

23mbmdommyMm J73b0gMgdsdn sagbomoas, Mmd GMmobLb3dmM@n gmoEMmYmMoE
007390036700 do@gmosanymo fomdmAmonls s sMmobofomdmm Lggmml sMmggdl.ogo
9M008gmMgLmsb 830300M70L LsdMgH3gmm LdHoMIMgoL s bymgymals fysmmgdl,
9379y60L Lb3sslbzs Mganmbadol, Jomodadol g3mbmadngsl, Homdmgdsl, dsBsMmb. Lobmasm
GmbL3mMEGn HomBmowggbl Abmazmom Jgnmbymodabs s dsBMAL, Lasgmmsdmmobm
23mbma8nsnmo 06@&gaMo300lb boyd3gamb, dosma gsb3nmomadnl syEnmMIdIMm 3nMmdsc.

89063000M701mM0  LoEMOBL3IMMEM 303d0M700L goMmgdy dgndmgdgmos b6go0LBngMo
d39y60l ,8000 dmMmol  LodoMmo3zgmmb, Lshomdmm dogngdal, 93mbmdngal, gMm3bymo
00BMol benMdognyMmo dob3znmomgds,dnlbon 0b@gamosnol dbmxzenom dgyMbymosLo;sb.
LofomAm-g3mbmaBogn BYB6JE070M86 ghomoe Lobmzeom GMEbL3MMEN NwoEgl Mmmb
Sbfmaadl 3mmo@nignmo PLoxrmnbmgydal, LLAbgEMm ©s LmEosmYM-3PmEYMHNM
Lgzghmdo, ymazs-sbmzmgdsdon.

obodymmsy 89b63000M701MON bm@EnsmYM-3mmo@ngymo 3bm3Mydy,
bobmdmUbobamgmos, 30mamoxr0ymo ©0b5d0b80 06@&3bLoyMmo Lobm3om
LoEMobL3mMEm 303d0M700L dgcegan..

58M03850, Labmzsm GMbL3MME 0 SLMPMIOL MmamMmE Lafomdmm,nlg stsbofamdmm,
058Ma3 Lofomdmm LzgmmLom3zml Labogmebmme snEomydgm BNbIENIOL - gossd3l
&30M700 O 3oa3ys3lb 8gBe3Madn. 580l dgLodsdnbs EMmsbLammEnls cmnogdol yzgmos
©ofman oymxys LLdgbezhm o LaBzomom GMmsbl3mMEol Lobgmdgdsw. o8 db3mo3z
890mbs3mabng, Gogomomae, dombagbnom mbgzscn slomydal gomo@sbs s 367930m-
G&MmsbLl3mMm@n.

G&MmIbL3MME L Lb3sELLB3S OME]IdL, bowny, dobLB3s3790mMO MmmMo ©S SEaNEO
1359300 000m0sb  Lo@mobdmMm@m LobEJ8s80 - G30MMdMYNO35L s  dgbezmgodals
89000Yy3506590. 390l AgLobgd Mgsmym fomdmag)bsl gzodmgsl dgLbodsdaobo bEsGobEngyMo
0oh39630mad0n.  dogomomace, 1988 fHamol dmbogdgdoom,mmeglsi  LagoMozgmmb
GMmbL3MMENL oMmaggon LMYmo sG30MM3000 BNJoMmdES, LSBM3sM EGmMIbL3MMEBY
dmenmes dongmo gogbazmo G30Mmgodnl - 21,9%, M3nba gboby - 15,2%, LyszGmonmmby -
82,7%. &30M0MYb30L dobge30m 30 30M33m sEanmMBY oym LsBmzsm GmobLb3mMm@Go -
79,8%, M30603b0B7 dmoms &30Mmnomnb30l 16,4%,bss3EmMIMmdomm GMmobL3mM@bg 30
3,5%. obgomo  033900M0 3obLb3e370060 LsBM3om, Los3z@MIMdNMM s LaMm3nbogbm
AMbL3MMBL dmMmal &30M0700L goa@ebsdn B30mmdMYb3sdn s0blbgdmes ndno, Mmad
G&30M700L goo@obol  yzgmoby dmm  Jobdogmby  sbmMmEngmads LabBm3zom
AMmobl3mMBn, bmam y3zgmseby dmyammg 3s6domnbg - Losz@mImdomm EGMmobL3mMm@o.
&3d6039M0 o 93mbmaBngnMmo gob3nmaMmadnl 335mmodsBy , bsns LobEydsd oMo
30000MEJ10s  GMIbL3MMBE0L  Lobymdgdo o EsMajdn. 3gMmdme,nddbgds  sbosmo
LoEMOBbL3MMEM LdTYsmYd100,b6JdS sMLgdnmMo Lo@mMbL3MMEM B37db030L gobsbamgdy,
Mol dgwagoss 0BM©ads LoGMIbL3MMEM dmALsbyMydal doMmomscn dsh37690mMyd0
&30mndHgmos, LobMmoxzy, JmidxmMmEGn s I3nMEIdS LsGMIbLIMMEM goobn3nl
bofmxgd0, Hom3modmos sbomo LoGmobl3mmEm LobEg8300, 3Bg00, domTYEI00 s 5.0.

62



U53356dm bnBYy3300: L>BE3>Mm  HM6L3MMAN, UL>33@MIMmdnanm  BM>b6L3mMmA0n,
G30mn0MMb3>

898myg630mo modamsGams

0gMons, 3., (2023), ULogomm3gmml  Lobmzom GMobL3mMEN goMmEsds3sem  ©o
©30mMY30030Mmmd0L 3gMomedn. omdomalin

09Ms0s, 3., (2003), LogoMmm3gmmb Lobmasm GMbL3MMEN goMmsdszsm 3gMomedo.
nod0mobo, bEsdos dgmabo.

63



07bm39nMd BLoJmenmagnnmo IBoeyma3bo

30mMman dmj3sdy

0035mo3M0

0501130 653085300L LLLHo3eM Pb03xMLOGIG0
SM3sbo 053nMmady

0539Md3M0

0001130l 653085300L LoLHoz3em Pb03xMLoGIG0
M335b JoMmmn3gemnd3znma

0035mo3M0

0501130 653085300L LaLHo3em Pb033MLOGIG0

baamddm356gma: BaBomons Fymbas
sbmzoMmydymo 3hmaezgbmmo
0501130l 653085300L LLLHo3em Pb03xMLoGIG0

d0LBGMIIG0

0905 - 97Bm39Mms BLogmmmmaonmo FbosymBbs Bmasby, dmogs3l 08 Lognombl,
m33560L PBomdobomm LozmEgdn Tgbm3zsynmmgol mMomegb YodMmozn agsdmf3gzol §obsdy
Ybadsm amds, MmAmgdnis LEnmeads dsmn dm3smamonl BobBogyM dmobm3badl. gb
050530 0505353900 @ Jomgdn 03056000 gbm3Mgdol bohoml sGsMmydgb ddxmm3zsmy
Pyamddo, boyzsmgmo 5sdnsbldnlgsb AmdmMydnm, JHBM1b3lgemmymezgb 3gdnbs s g3dby
9ymxz0 93035700 boBMNbMgOLL, 065MAYDg076 87303 LobobBmML, Moms gosmsbmb
LoMonamygodo.

50 3o0mH393300L BMBBY BLOgMmmagoymo JdbBsymaebs BabBmzsnmol  PosMob
J303900690005. ol dmoEe3Lb dagMoEmMOsl, 5©3ENMIdSL ©s agmbjydoMmng LoIE3I0EIL
3oM33gnam  3MmdmMYB80msb ©a30Mob3nMmgdol  d0Bboom. Tgbm3onMmgods Nbcs
370060MA6MO s3M3nLnMyds, dnnmmb 3Madngymo gowsfhy3adnmgdgdon Bghmamob J333d o
18333GMsce FoMmomb LGmabo domaamo Malggdol LoGysEnyddo.

50 LEsBGNsGn  HA336 Fob3znbomozom JgbmzsyMmoms BLogmamagonmo IbBosymxzbol
Lobogmabenm 3mB3mbybBgdl, dsor dmMal LobHozmm 0bosns@n3gdlL, dbsmesggmals
LobBGI070L o  @bojdognmMo  xobIMogemmonlL  MaLbyMLYoby  f3cemdolb.  h3]0
hosnmmas3gdnm  LEBMOBJgnadL, mMMAmMdnE  350maygbgds  Lobmasm  0ydyxddo
3000mm@EMgmonlbs s  dgMmomdal snam@&yfmol gobadmogMmydmoco, 0dob
1BM7637mLsymasc, MM dxBm3s7Mxd0 smdnm3nmbo sM0sb Lobsmbbme Mmams 8330
Bm37090, 51737 JoMndbnsb Hymmgddo.

64



97bm3syMmons BLogmammagoymo dbBsymxyzbol 3MhomMmodg@ob 80boggdnom, H336 oMo
dbmameo 30335300 8o 0bN30ENSMIYM 3gN0MEMIMOLL, SMo8je 30dmngymgdm Lobmasm
m373Ms30700L LygMom 933G NMMOSLY s HomBs@gdsl dogm dbmazanomdo.

Lo3306dm LnBY3300: BLogmmmans, BO3sMbbEMOS, FbBomod..

Abstract: The topic - Psychological readiness of seafarers at sea, covers the issue of how
many challenges seafarers face in the vast expanse of the ocean, which go beyond the physical
demands of their duties. These brave men and women spend part of their lives in rough waters,
away from loved ones, ensuring the safety of the ship and her crew, maintaining constant
alertness to overcome difficulties.

In the face of these challenges, psychological preparedness is the cornerstone of a sailor's
ability. It involves resilience, adaptability and mental toughness to face certain challenges.
Sailors must maintain focus, make critical decisions under pressure, and manage stress
effectively in high-stakes situations.

In this article, we discuss the vital components of psychological preparedness for seafarers,
including training initiatives, support systems, and access to mental health resources. We will
go deep into the strategies used to strengthen a sustainability and resilience in maritime
communities, ensuring that sailors are equipped to navigate both as in calm seas as in stormy
waters.

By prioritizing the psychological readiness of seafarers, we not only protect their individual
well-being, but also enhance the overall effectiveness and success of maritime operations
worldwide.

Keywords: Psychology, seamanship, readiness.
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Abstract: E-commerce has become one of the important and necessary events around the
world, because this activity uses a global network - to avoid time and material costs. E-
commerce has given businesses the opportunity to establish close relationships with customers,
suppliers and other possible stakeholders, which in turn has reflected in successful business
operations.

E-commerce has even become one of the important prerequisites for sales, because today
businesses have the opportunity to choose the model they want. In particular, in order to
stimulate sales, he has the opportunity to create his own website and build in it the functionality
of electronic commerce, or on the other hand, to sell his products and/or services with the help
of already existing electronic platforms. Both methods have both advantages and
disadvantages, but with their help the business can reach potential customers, which is related
to the increase in sales and company awareness.

Although the current trends, statistics and implemented reforms in Georgia have had a
positive impact on the formation of the digital market, there are still many obstacles for
business.

The present conference paper discusses the general principles of electronic commerce and
electronic commerce business models in relation to electronic business in Georgia.

The main driving factors of e-commerce, and the circumstances that should ensure the
regulation of the digital infrastructure are studied.

The financial data of the main and largest participants of electronic commerce operating in
Georgia have been analyzed.

At the end of the paper, specific recommendations are formulated in relation to the issues
discussed in the topic.

Keywords: e-commerce, e-business, digital market, business models
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0600369mm3560s 3ob3nbommmoa LoanbBmMAszom s LogmB8nbogsgom Gggdbmemmangdals
890mygbgdoal  3oh39bg0madn  MmgmMg  LoHomdmgodn, obg3zg TnbsdgyMmbymogddo,
Lb3oEslb3s BadBMMIO0l gom3zsmabfnbgdno.

06@9MbgB 0o YBMNb3gmymas ghmm-ghmo 8603369amm356 BoJBHMML GoMmImocaybl,
Mo©asb 0b@IMbyEl ofm Jmbs /o6 sdsma boMmalbo 3nMmsdnm3Mmm3mmEnymae
50bsbgos  gmad&Mmbymon  3mA3gmEnol  3odmygbgdsty. wmgabomszal, 0bEIMbyG0m
bgamBoLoh3emdmdal dsh33690mgdn, Homdmemagbomoas gbmom N1-do. 0bBgMmbydom
7BMNb3gmymazs goblb3o3gds Jomogdlbs (93.1%) o bmazgendo (83.4%), dogmsd mMmn3)
07006333580, fanosb Hmob8eg dBshmo Ggbgbins 8706036705, (LogoMmmzgmmb
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LEHOBOLEBNOL  gmm3byma  LodLobyMmo,  LonbxzmmAszom o  Lo3MBYNbogsgom
&a3bmamangdnl god8mygbgds 80bsd8gyMmbymdgddn, 2024).

gbmogmo N1: 06@gMmby@ oo nbBMyb33mymaiznmo d0bs3gnMmbymdgdol Hoama

bogsGonggee o bexgagero
2016, ogBobio 70,1 79,7 57,4
2017, ogBobio 707 81,8 56,2
2018, ogerobo 75,8 84,2 64,8
2019, egerobo 79,3 86,1 69,9
2020, ogeobe 83,8 90,7 745
2021, ogerobo 86,1 91,4 78,9
2022, ogerobo 88,4 92,8 82,4
2023, ogerobio 89,0 93,1 83,4

Pyotm: LaguBodo

Lo0bEIMgLMS dbY37 MIaomMbym Fhomdo Loznmbol gebboms3s. 06EIMbyEBY f3oMas
8o0bLb3530g0s MYxanmbgdol Bobge3z0m, yzgmoby domomo dsh39b670mMIdn BogboMds
0d0mobLdo s sgaMsdn, bmmm y3gmoby sdsmo gyMmnsdo (83.8%) o Mogs-mmghbndol o
d390m UL35b6gnnl Mgaombaddn (74.2%).  (Lodomozgmmb  LEsGOLEN30L ghm3bnamo
LodLobnMmo, LonbxymMmTsgom s  Ls3MIYbogsgom  Badbmmmagngdol  gsdmygbgods
9065879Mbgmdgddn, 2024).

3pbgmo mdogrobo Toggs Jotragro 43980 oo b39gby-xs33bgmo

72016, ogbobio 559 84,8 58,2

2017, 0360l 53,2 84,6 60,2

2018, ogenobo 63,0 87,5 70,0

2019, oggrobio 65,3 88,4 74,9

2020, oggrobio 70,4 93,5 746 87,8 82,1

2021, oggrobo 736 94,4 79,3 88,6 88,6

2022, oggrobio 83,7 94,8 79,1 90,4 88,0

2023, ogemolio 85,1 942 85,0 87,1 91,8
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2016, ogéolo

2017, ogBobo

2018, oggrobo
2019, ngemobio
2020, ogeolio
2021, ogeobio
2022, ogeolio

2023, ogemobio

s3a60b 5.6

85,3
87,3
89,8
91,9
94.8
93,3

98,2

IO

79,2

84,5

83,8

Pyomm: LogbBsG0

Loznobol EgEsMYMmo HomBmhgbaolom3al, obg3zg Homdmanaggbom
IBROmbo  sbo3ol AmLabagmdol gobofomgdsl 06GIMbyENL

dobg3nom.

Dgobptme T
64,1 60,9
62,2 61,8
728 68,0
740 730
77,0 781
82,0 80,6
821 86,8
841 85,7

82,9

76,6
84,2

Go3>-o0Bbmio

52,7

718

74,2

6 famobs o

390mygbgdool commols

gbMmogo N2: 6 fanols s Pmmbo sboznl dmLabangmodal gobshomgds 0bEgMbyE 0L
omenm godmygbgdol commob dobgezom:

§ 15 ol oo § § 60 femols o
614 ol et 15-29 fiewols 30-59 ol xgbo
Bezpm 3 engols gbRgerndslo 738 56,5 89,0 606 146
2016, o360b0 3 o37b) 8y b fob 14 15 11 19 1.1
bbb 248 421 99 375 843
Beacoe 3 07300 pabBIZErBITO 751 577 89,0 636 77
2017, ogBobo 3 o9 8o bbob Fob. 27 15 12 19 1,0
5OILEHOL 222 408 98 345 813
Beagre 3 ogols pbdgaradado 777 622 936 719 217
2018, ogerobo 3 o339 830 b0l Fob 21 12 09 16 08
fttaisied 201 366 56 265 775
Bz 3 0gob gbidagermdado 873 683 96,2 786 272
2019, oggrolio 3 e237%g 8o bbols fob 10 12 04 14 14
SHILEOML 11,7 305 34 20,0 714
Beagren 3 oogol 33683amdi8o 922 715 97,2 8338 325
2020, ogerolio 3 033%) 8)¢0 blol fob 07 15 04 14 24
GBI 71 27.0 24 14.9 651
Bz 3 30l ga63sgerndsdo 913 75,4 973 872 403
2021, o3em0bo 3 o37b) 8y b fob 18 11 05 13 13
Elehtel il 6.0 235 1,7 11,5 584
Beacen 3 oogols basgEmBIBO 951 76 98,7 89,3 42,9
2022, oggrobo 3 @37%g 8900 bbols fiob 08 12 03 11 21
2OLEOOL 41 211 09 96 55,0
Beazpn 3 exgols palidigepnsdo 93.0 812 98.1 912 520
2023, o3eolo 3 937%) 8¢y Bbols Fob 19 22 09 23 3,0
bbb 51 166 10 6.4 450

Dyomm: LogbBsGo

MmmgmMi gbMomol dmbsgdgdnsb hAsbL,

15-0006 29 fHmodeg LaBmasmMIdal

Ly3d96@0 FgBo 0ygbgol nbBgMmbgdl, 300y YBRMMLO MVMdNL HoMmdMBscaabmgdn. o0

0700063735003,

fmoob fmoedg dbshen Ggbgbgns d7306036700.

8oybys3se

30600g300L 3gMmomeonbs, 60 Hamolbs o PxBMM Sbogol dmLsbemgmdsdn, 2020 §amb

06@9MbgB 0L godmygbgodol odsman doh376707m00.
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LEOBNLEN30L ghm3byma LsdbobyMmo, 6 famolbs s YBMMLo SLo3al TmLsbegmoal
8965§0ama0s 06&IMbyE 0l dmemm godmygbgdols emmol Bobgsnm, 2024).

gbMmomo N3: 15 fmobs o nammbo sbogol dmbsbemgmodol Homo, 306 dgodonbs 56
9977337000 Lagmbgmn/B8mdLobYMgds 0bEIMBaE Nl 879373Md0c:

60 ferol oo
15-29 fieools 30-59 feols meabio

2016, ogbobo

24,8 15,7 53
2017, ogbobo

21,8 15.3 2.7
2018, ogemolio

31,8 171 54
2019, ogemolio

32,2 17,3 6,5
2020, ogemobio

37,3 17,2 6,5
2021, ogemobio

34,6 18,0 9,8
2022, ogemobio

37T 220 8,0
2023, ogeeolio

40,9 30,9 13,0

Pyotm: LaguBo@o

Mmgmbi sbMomosd hsbL, o1y 15-08b6 29 Hamodg bYadgbdn 0bGgMbyEoL
890mygbg00l domomo sJGonmmdom godmomhgzs, 0Ybgomozns, MMI  sSbBomasBMgdds
mbaMo0b 30¢MmMdS YBMm LEMIBO EJF3000 S0M30L7L, 30EMY YBMMULAS NOMOST. oMM,
15-29 famol sbsmgsabmgdal 40.9%-85 870dnbs Logmbgmo s6/s dmBLobyMyds 2023
Poamb, Mo 3.2 3hmgb&nmMo 3nb63@&no 33@ 05 H0bs Hammmsb dxsmgdom. s8s3MmYMS,
30-59 famob sbozol dbmenme 30.9%-0s o 60+ sLozol dmLsbemgmdols 13%-3s dgndnbs
06@Mmbydol 9703gmd0mm 2023 famb. (sbMomo N3) (Lagomozgmml LEsGOLE030L
96m36a0 LLdLobyMmo, 15 Hemob s YBMMULO SLazol dmLsbamgmdol foemo, 3063 dgndobs
56 839337000 Logmbymn/dmBLsbYMYds 06EIMbyBnl 83833Mmdnm, 2024)

Jmad@Mmmbymo  3mdgmool 00BboLL goMgdmlL 0bogs@GMMIdOL TgBsLYOSE
0600369mm35b60  85H39690gem0s  BgLbodemm  godm§33330mob dMmdmensdn. Covid 19-3s
00%67LL YO0das dxgE35MOm GMonEnYmn dnamadgdn, s 3obgz0msMmydnbsc B MY
0bxzmabBMYIENMs. 2023 Gamal damdstmgmonm, 00BbgaLL Lyongd@&Idal 84.4%-b 3Jmbos
P30mas 06@MbyE&Bg Logomozgammadn. (gbMhommo N4).

gbMogo N4: bofomdmos Homo, MmAgmmss 3Jmbosm nb@gMmby@msb §3comads

baofs@dmms Goemo, | 2016 2017 2018 2019 2020 2021 2022 2023 2024
Geadnoomo

97,5% 98,4% 98,5% 93,0% 94,0% 95,0% 84,2% 84,4% 94,4%
3430 Faemds % % % % % % % % %
0B3AbgGb
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Pyomm: LogbBsG0

5boaMnBosb godmnizgms, MmAE dnybgszse nbGymMbyE b §3comdnl dbsmen
LEIBOLE030LS, BoBMNMO g3MLoLEITS 85063 dobY30MaMgdgma MAYdS, 3gMdme: 370-
832Mal godmygbgdolbs s 330-330M©olb dgLodmyxdmmogdnl mby oMol dognsb
305mM0N. 3bMomn N5-sb Asbl, Mmd dghomdg Lndngd&gdal dbmemmeo 14.3%-b 3Jmbos
3790-333Mc0 2023 fanmal dgmdsmgmodnom. 8ogMmsd sbg3] ombobndbozns nbng, Mm3 y3gmaby
domamo  8sh396903m0  390-g33Mal  sMLgdMdNLs xBogLloMgds dLb3lng d0BbyLDTN.
(bLogomm3zgmmb LEGOLEN30L gMm3byma LadbobyMmoa, Lohomdmms fomon, MmBgmoss
3Jmbeso nbEgMby&mob §3comads, 2024).

gbmomo N5: bofomdmas foma, MmBymosg 3Jmbeoo 330Ls0E0/3730837M©0N
2016 2017 2018 2019 2020 2021 2022 2023
443% | 447% | 40,3% | 184% | 184% | 197% | 134% | 14,3%

L3560 oo

Dyomm: bLogbBsGo

LEHOBNLENIMO OmMboEg8700ESb  3ofMmao 0M33]3s, Mmd d7FsMm3y LyodngdGEgob,
Mmmdgmomois 3Jmbso 370-330M0n, ds0biE LdsmNs 370-330M©0l dgLbadagdammogdals
d5h37670aM300. gbMmon N6-sb hobl, MmE y3zgmoty sdsmo doh336707m0
30b0@MMxd00LN30L MBES0b-bogmbaols 56 dmALabyMadol TmMagdol 56 ©oBsnbols
330030580 s 330-LooBol 3gmbmbsMaBgoymo Lomhgzn - Tydozn o6 bBdoMo
3000&mMadol  dg8mb3zg3s080  sabobs.  (Lodomozgmml  LEsBOLEZL  gMm3bymo
LodLobyMma, Lohomdmams foma, MmBgmmog 3Jmbso 330Lo0EN/370830MN, 2024).

gbMmoma N6: bLahoamImms 330Ls0E 0L o6 390333M0l FgbadmMadmMmMdgdNL gobshoamads

2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Lagmbaol/dmdbabrmigbol sefjgs o6 obugm®dsgos asligdby | 28,9% | 29,1% | 29,9% | 26,1% | 23,1% | 30,0% | 33,9% | 31,9%

6206 8933007000 6 236 (23, Lagoeengool 13,7% | 15,2% | 15,3% | 15.9% | 17.9% | 16,3% | 17,8% | 17,8%
) } \ : ) . } : ,
30%03MMgd0Lem30L MBE0B-LodmBaol 56

Bmdbabm@gdol dmmpgdol o oBabol ggwoergdols 91% | 92%| 96%|107% | 98% | 11,4% | 88% | 9,0%
Ggbodangdencds

39Bmagligdao 93390900l mzswoligabgds 56 besdnto | 11,3% | 11,5% | 10,6% | 13,7% | 13,4% | 13,3% | 11,2% | 12,0%
390-LooGob 39@MbmbgroBdemo Lodkjgo dwwdogo o6
bdomo 30DoGmegdolmgal

Laffadbels beygoagr®o 8700l 3hesogegdob wobzgdo - - - - -| 18,9% | 18,3% | 19,5%
3mBaoEgbgosemdol dmnaodogs, 3minopgbgoammdol o o o o "
939830 36 HLsgmHobegdol bydEono3sEo 16.2% | 11,7% | 11,8% | 13,3% | 13,5%
Bmdbdsmgdgeoms Abatigs Famobmzal Bsgol Lgzolo
(Bodem@0, 30MGHEM0 539630 96 3060, Brdguog - - - - - - - -
3sbrgbendls Gmdbdsmgdengdls)

@Bers0b 5303530900 (3963bswgdgdo) Ladrdsm
35356Logd%bY

399 339M©0/390 Lyo@o bgwdolsfizEmdos dobodd me
965%g

Dyomm: LogbBsGo

89% | 96%| 97%| 98%|118% | 10,1% | 10,1% | 9,9%

11,8% | 13,7% | 13,1% | 10,5% | 10,5% - - -

3790-330M0b dgbodmgdmmogdal 31bjsnmbsmals s6sgaBdn ghm-gmaman bonb@gymgbm
Lognmbos  3MbxyNEgbEnsMYMMONL 3mmo@nds o6 JLoxsmmbmgadol LymEGoxr35E0,
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Mmmdmol 3oA376707m0E Lo3BomE EdSMNY, Bmemm 2021 Hennsb nbxzmmMadsEns s sMals
bgamBoboh3emdn. LonbBGymabms 0800, MmME AmAbAsMxdmMIdaLsm3nl 3603369mmM35600
39MbmbsemMmo nbxzmMmTsz00l ESEYEMMOS S YLoBMbmgds, gedmadnbsmg ndywsb, Mmad
qb doh3363030m0 odsms, dgLodmydgmos 3035Monemm, Mmd dmdbAsmyomgdmydl
SmofM 59300 byMm3nmo s 06@3MaLbo MBMsnb d73ndabmb 3MmEYIEn 36/s dmaLsbnmads.
(bLogomm3gemb  LBsBOLE30L ghmm3bymon  LsdbobyMmon, LoGomdmms 370LsnG0lL o6
37083300l dgbodamgdmmodgon, 2024).

LEsBGNLE03NMO BMboEgdgd0L SbagnBol Loxrnd3gmbg sbY3g godmonszgms abog, Mm3
3790-330M©J00L 8odmygbgonl sdsman 8sh336907m0, 3nMsdnM sobsbs 370-3oynw3g0b).
LoHoMmBmU 370-Lon@0m 96 3303530700 oynenmo 3MmEYJE0Ls 56/s BmaLsbymgdal
3mEg6@mo Hoamo oMol 3.1%, 2023 faolb degmdsmgmodnm, bmenm gangd@&mmbnmo
3m3ghool 05BMob 370-bd0GJ00m 36 S3MN33307000, MMAMIdLSE Modgb0dg LoHoMmdm
0ygbgol Logmbmol s6/s dmALLbYMdAL goynce3zal dn0Bbooy 8jsanbs 1.7%, Moy
65030mMo sdsmo 8oh376707m0y.

Jomornmo pabbzomabo 3mM33560700 s oo 30656LYMo S6seM0Bo

LogdoMmon3zgemmdo gamad@Mmmbymo 3m3gmEnal gobznmamgdal 0e30Lgd0YMJdx00L M3
Pomdmhgboboomznl, gobznbommo Modgbndg 3md3sbns, MmImgdoy dsBMoL YoogLl
6ofomb 03537076.

Top.ge-bL OMboEY0x0B] @oyMmEbmonm, mabEmgmdom  Lojosmmzgmmmdn 81
Jmad&mmbymn domaBos oMbgdmoL, 8sa3Mmod yzgms Bomagsbo s x®NbIszombofMgodl.
Jmad@mmbnamo 3mdghgnol goagsb® 3ma3sbngdl Gomdmocagybgb: LL ,aJuEmMS ofgs”
(Extra.ge), 3L ,,go@&MyLo“ (Citrus.ge) o 3L ,LoGMbo“ (VeliStore).

Mmmagmmi  FinSPOT-0b  33amg30d0s  smbndbymo, Homdmeaggbomo 3mo@xmmagdn
domoms BMIYLoMIOYmMbn sMnsb B2C dmegmby. Lsdnzy Homdmeaiboamo 3mad3s60s
LEsMBGe3 MYx0800 BYbJ0MboMgogb, MMIMgd0E JoMmoym dsBombBy 2019-2020 Hangddo
8399mhbb76, IgLodsdnbog, 3oshbnsm dsmm3znl dmmggdmo dosmm3znl d0BbaLL dmegmo.

3mM83560700L  1B0bsbLYMo  SbsgmaBolionzol FinSPOT-8s 2022 §amol dmboggdgdon
899mo33mos. dgdmbazmgdnl BMmwol @xd300 VeliStore gnogmmodl, Moasb 3ma3sbns
00bJ30s 9@ 0YM BoM3g@0baNM 300350000, M3 EIEJONMBE s0bdbs MmamME 3m33sbnnl
36mMdSEMOLYY, s3] ecommerce d3BIMBY S833000MY05BY. (Freelancer dsM3gBnban).

3ma3sb0ol  Lom3ghogom boaMmxgdol domoooe bBofommlb Homdmoggbl dmmaol
SbsBmonMyds s GoM3x&0ban, 3060086 Lagommzgammdo ecommerce-ols oo dornsb
89Yyn33000 LogdomE s0sMNY, 3M3356070L P30 FoM3a®nbanmo bomxgdal goha3e,
39dmeo:

Extra.ge — 422k; (™)

Citrus.ge — 736k; ()

VeliStore — 2.3k dognom©bo.

3mB39MbBI0L dmMmal y3gmoby sdsman, 34%-0560 Bs Extra.ge-8 cssxadLoms,
bmenm Gomomo sbsBmonmgonls o doM3g@nbanmo sabsbafmygdal gom3zsmalbfnbgdoom,
VeliStore y3gmaBg Bomomnob 3m33s600ms Lol 8093036700, Fgemadoom, Labymsgm
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dogmdomgmodsdns Citrus.ge, Moaob domomo Logmoxm dmagdol domgolbs o EsdSMO
Lom3gmogom bomyxgool @mbby, yzgmoby bogmmgd BomommbBy S1ndomol, 3nM3jzmo
Lom3gMmogom faamoa, 30 Bmggodnom abyMms. (Commersant, 2023)

LonbBaMgbms sbg3g B2C gamyd@Mmbymoa  3mByMEnol dsBMal  370-339Mcegdal
30b0@mMM700L LGB LE NI, 3gMdmeo:

2024 Hamb 30B0@mMydol Logmom MomEybmosd Extra.ge-b dgdobzg3zsdo 521 432
070080065, Bounce Rate 3oh376709mas, 30 48.51%, Mo3 30 370980 oM sMal;

2024 b 30B0EmMmMmIdol Loghom MomEibmdsd Citrus.ge-b d580b3g3900 449 535
07008005, Bounce Rate 85h336909mm38y, 30 48.85%, Mo obg37 oM oMol 3o d73®Ia0;

2024 faamb 30B0@mMMgoal Logmom Momegbmosd VeliStore-b 838:b3g3sd0 609 130
070030065, Mo domEol 0133000 dgsmgdnom LogMdbmdmMo s3egdNMNs. (919 413)
Bounce Rate 35h376909m3s, 30 52.31%. gL 3ohH396703m0 FxaMxd0m Fomamns, MoEasb
30b0@MMxd0l Momgbmods extra.ge-bLosb o citrus.ge-Lmsb Gndomogdsdn 8bsfmns.

bodn3zy 3MA335600L dgdmb3zgx3e80 30B0EMMYOOL MomEgbmdys, §obs Hamolb sbsgmagoym
39M0omEmsb dgomadnm gabBmoomons, Moy oEIdNmsE snbobjds gmgd@&mmbymo
3m3gMmEnoL 9@ 39630005MJ08BY.

©l336s

hgdl dngf As@omadymn cgmMmoymo s gd3nmayma Basbonsmal mo@gmo@ymals ©o
33m33300L 8odmboam3nl Loxndlgmbg, dgbadmydgmos 33830 EsL336900L godmEsbe:

Im3IBMMEYmO0 3mBgME0s LogeMM3xMMLM30L 33me3 EoE 3odmi3g3o0 MAJOY;

doybgszse 0dabs, Mm3 Lsnbxzmmdsgnm s Logmdybogsgom GaJdbmmmagngdol
899mygbgdnl comby d0bs8gnMbgm0og08n Bbomens fmosd fmsedwy, Jmad&mmbymo
3m3gh ool 8cogmdsmgmos shbgdomsg oM 033mY0Y;

300L50&700L 3MlgdMONl sdsmMds 3MmE)bGNmMads Boh37690mgdds 30I3 NBRMM
d70030My 37089Yyn3300, MmgmMmi dgnMg, sbY3] Ladnsmm s dbb3namo 3MA3s60700L
9700b373530(;

Lofomdmms 330L50EJ00L FgLboadmgdemmdmMydols 3oh37670mMgd0 Hamosb Hoamodgy
000mJdol PE3mamos, Mo JmaddMmmbymo 3mIghmEnol dsBMoL P30L7dMMOSBY
doo0myol;

Lodomozgmmdn  ombydnmo 1BLB3mgLo  gmadGMmbymo  Fomobngdo (Extra.ge,
Citrus.ge, VeliStore) gommogb gmmgd@®mmbnmo 3mdgmaool gobznmomgdsl dgnHymb
bgamo, 8ogMmad 306 gobgds doBMal YALb3nmMaLlo BMmsdsd] 33eMa3 sd@GomyM Lognmbaco
Mhgoo.

Mg 3mdxba3ng00:

07® 90 9b60s gonbBamoml mobsdgemmsg Gadbmmmagngdbg bamadnfozmamos;
05BM0by s 3Mb3NMgbBJd0L G330 330MI30 S E8330M3709;

90§madab xog30l dgddby;

0obo8ymmsy Bxbwybingdnl godm3zmgbe.
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Idioms as an important aspect of language
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Abstract

English is considered to be not only the most popular and demandable language in the world
but also one of the most beautiful languages. Moreover, the English language is particularly rich
in lexis. Without doubt, idioms play a great role in the enrichment of the English language.
Idioms represent unique cultural and historical information as well as broaden people’s
understanding and manipulation of English.

Idioms are a unique aspect of language that adds color and personality to speech and
writing. Using idioms correctly can help to enhance your communication skills, demonstrate
cultural knowledge, and improve your language fluency.

Idioms enhance communication skills

Idioms help to demonstrate cultural knowledge

Idioms help to improve English fluency

Idioms are a critical aspect of English language fluency. They add depth and nuance to
conversations and communication, allowing for more effective and compelling expressions. By
employing the tips outlined above, you can learn and master the most important idioms to
improve your language skills and understanding of English culture and history.
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English idioms are an important aspect of language that can greatly enhance
communication. They can help convey meaning more efficiently, build rapport and establish
common ground, and demonstrate language proficiency and cultural awareness.

Keywords: effective communication, language skills, verbal, nonverbal communication.
culture.
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Abstract: In 1872, the novel "Matsi Khvitia" by the Georgian writer Anton Furtseladze (1839-
1913) was published in “Mnatobi” magazine. The author had written abovementioned work
during his work as a court investigator in Zugdidi during 1867-1869. The action in this book takes
place mainly in the realms of Samegrelo (Odishi and Samurzakano). It is obvious that the Author,
Anton Furtseladze, was quite familiar with Samegrelo through the local and foreign historical
sources, when the confrontation for supremacy between the heads of feudal families were
taking place. This is also a period when they were trying to show their power to Ottomans in
order to get privileges. For this purpose, the noble families often traded young Georgian women
a man from Samegrelo.

The purpose of this report is to determine how the Slave Trade took place in Georgia in the
XVI-XVII centuries. We mainly base our discussion on historical documents, that were well
studied by Avtandil Kilasonia in his work “Trafficking in Georgia”.

After the conquest of the Kingdom of Trabizon (since 1461) Ottomans tried to make the
realms of Western Georgia their next victims.

It is apparent in the novel that against the background of the combat between the heads of
Odishi and Samurzakano realms, the power enthusiast royal head Gurandukhta uses a robber -
Omar Marghania to reach his goals. It is through him that captured Georgian youngsters are
brought to Ottoman Sultans. In the work, instead of the Russian Empire, the Byzantine state and
its Caesar are allegorically represented. The above-mentioned topics will be discussed by us on
the basis of comparison of historical reality and artistic fantasy.

Key words: Slave Trade, Samurzakano, Odisha
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Abstract: Zingiber officinale ( “janjafili” or “kocha” — Geo.) as natural Raw materials and

ginger essential oil, is known for its high biological activity. Based on literary sources, ginger's
Aroma-forming substances, phenolic compounds and others Together with biologically active
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substances, determines ginger's High biological activity and, accordingly, its extensive use in
medicine During the treatment of various diseases, for example, such as Rheumatoid arthritis.
Observation showed that ginger essential oil as a natural supplementl remedy during medical
treatment of rheumatoid arthritis, positively affected the severity and frequency of the
inflammatory process, swelling and pain, as a result of which the general condition of the sick
people and quality of life improved. In addition, the conference paper presents The organoleptic
analysis of ginger liquor and ginger butter which revealed ginger is an important raw
material,from a sensory point of view and also is a biologically active Source of substances in
cooking and liquor making.

Keywords: ginger, essential oil, gingerol, biological activity, ginger butter.

dgbo3oamo

xobxomomao (Zingiber officinale), 08033 3mds HomBmoagbl Xobxomnmalgdmms
myobol  Mmo3omPHEmM3sb  domobm3zsb  9gbofgl Moo, dmogh  sEmG30mo
3mmobmbGomyMmo BabyMom, bLonEsbss 300m0MEYds Medwbndy mymm. dEgbomab
BMogon dmMmoggmdnmns, 308060560, dmagmdm-mobEg@s BoMBodnm, Mmdmgmog 18-
20 LA LogMdobos o J3xs AbaMy 3I6EGMIMNMIESS EIdSMMINMN. XSb)sBomMOlL MmyMm
LHMIEaMBny, H39MBY P300M5MEJOS Md3mMS30LJOMN y3o30amyn, MmAgeog dmaH3s6m-
dmy30msmm 36 dmnsbodbobggMmmss. yzo3nmydon, MmAgmams bogmdy 5-8 bd-0o S Lngsby
2.5 U9, 0mmo3Lg0mMos  BWIMOMm  dbsBMmgdol 073080, yzs30mbaxzsmo
3830M330b60LgdMns, BomolgdMo. boymxyzn  LsAOYEOSON  gmmmEyns.  Xobxoxzomoab
LoGIMOMME 003MIdS LOAbMgM-o5MAmbLo3mMam sBool Ggbosbo GMmm3ngnmo Gyggon
(060dnbsd3naman, gMody, 2021; https://www.britannica.com/plant/ginger).

XobxomomOlL godmygbgds Lomozgl omadl 5000 famgdol Hob o dobo Lsabgmmo
dm3nbsmymdl d3gamo Lablgmo@&ymo LoBy3nwasb “singabera”, MmAdgmog 60d6s3L- ,,MJols
xammob”. 3mgs 3oMm3zgmo boblgbgdn oym hHobgmo Bommbmumbol, 3I3MbxnEOL,
65dmaAdo h3.§-0c0g V bonznbydo. 3mbBYEL ym3gmozol 0156 3Jmbs XobxoBnma, Moasb
hobgodo 8oL 0ygbgdbgb Logdamols 8m3bymadgmo 3MmEgLgdol gobondxmodgLydMsCo.
abEmmonmo Hyosmmgoom EsbGNMgds, Mmd dns LoY3INbIx0alL g3Mm3sdo Xobxoxznmb
3Jmbes  sxMmeobosl mMI3nd&oEns, Mol gsdmg 8ol bAsmmdbI6 Lolboyzsmymm
M0BYomadLo s b3sslbls 6oygbgxdnl obsdbowydmaw ( © 2024 Grasmere Gingerbread.
https://www.grasmeregingerbread.co.uk/ginger ; Alice White,2017 ; Juliana Harsianti,2018).
8oy 580by, 50YM37x0sL Fgn30bsdn 3mgs dmbLgbngdnmos Mmamms ,,mahaoushadha“s
,Vvishwabheshaja“, mMmdgmog 603603l ,Lon3gogbm  HoBomo” o  ,1b03gMbscyMo
d39Mbsean“(Alice White,2017).

93965Mm0ab LBAINMBSMM MN30L7xdxdN 30M37me SdmhAgboma ngbs hobgodo A3. § -dcon
4500 Hgmnb. 585Loob, d3gam 93303@JmMIdL g3nm3bno 3n0M3ganmods 33gboMyxdnESb
90)MBgg00L  domgdols, MmAmgoLsi LLdIYMBbosm  Esbndbymadno 0yybgdbyb.
070008m3, dgn30bs onb33fhs s yBMm J33IENM0 gobs Lnbogbnmo d7c0035876@ 700
03nMboemods. donbgszsce ndabs, MmE 21-g Loyynbol 87ce0E06s gob3nmomydnmoy,
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oflgdmodl  ghmboignmo  ©os3570700, MmIgmms  goblLoinmbydmo  0ygbgogb
B0EMLOTYOMgOJ0L, MmamMoEss: 93gbsMmanmo Jogmbgmgdn, boygbgdn o LB3s. oM
5MLgdMOL nbgon VS35 J0s,MMAJMNE oM J73900700MJOS BOEGMMIMO305L. 580@MTs,
©MJ356IMMOsdn Xobxoxmnmo omo30L0 PbogomyMmn 307070000 EOELE BSLMOL
07c003306053d0.

mo@dIMmoGymym fysmmgdby oymebmodom, xaM 300093 A336 Hammsmmobzedy,
3mgs 0003@g0s  LodgyMbognm 0(3gboMye, Moy ILEYMEIdS yyMmoboom, olmmodoo,
509M3903L, 5303760L5 S 3MbxyYEOL bsdMmAld00. alensddn §aMmos, MmME MoBMmMSb
d9Mymo xobxoxomal Lodo boggmol oMo dg3s AmMa305b Loddgmmeb Jhomo, 30Man
Lodyomgdss 8gblbngMmadol godmngmgdobom3nl (Hamed Fathi, et al., 2021).

Xo0xox3omal x3gbnmols gboMmy, goEMYbm3sbn smmds@n gob3nmmodgdymoas dob
070500376mmdsdn  osMLgdnmo  smmBoBhomdmagdbgmo  Boghogdol  smlgdmdom,
MmgmMogss: xobxghmano (6-x0bxgmmann), dmagomemo, bBobggmmbn, a-3nMm3ndgbo,
LaL330G&IM3xbgM0bgndgMmnboa, mobagmano, 3atsbomon s Lb3o.
Stma3sBhomdmagabgmadn, GaMm3gbmoyman d7b6sgmogdmsb, Rgbmenym s  bb3s
oommmanymo  sJ&onm  60300gMmydgomb  ghooe  dobLobmamozl  xobxoxzomaols
oomemanym  oJ@Goymmosl o djLodsdobo, dob  860336gmmosl  Lod3yMbsemm-
3hmxzomsgd®oldnmo  godmygbgodol  omzombabmoboo. 830b  goMms, Jmdsl  GgLnmo
899m0ygbgods 33300L dM3Hygammosdn, Lozmboo@mm s majomm-styol Homdmgosdo,
o937 shm3smgMadnsbs s 3mbidgEmmmansdo.

XobxsBoMUL 15b6s3g0MM3gMdS30E Bamome gsdmnygbyodgb, mMmgmmms dgwoEnbado,
obg3g 330006 OMgH3gaMmodsdn, 3mLAYEMMMENdLs o sMmdsmngmadnsdn. 3MmFsligsb
53B5I0mM0  3MY35MB00-65ygbg00, JJuLEBMIIGI00 o JaMBImgdn, Bsmorme
890mnygbgds 8ynEnbodn: sbogdol o G3n30mal, dogMmosbo nodgEal, sSbodal,
09036300L, 300mL, fymnammzsbo 3mmodol, agym-Lobbmdommams 8835 IdJONL,
domoamo  JmegbBgmobol, adosngdol, doznzol, 303xMB76Bools ©o  LB3sLLBIS
abogmemaoymo  dgmdsmamool  LsdnmMbosmmme.  XobxsBomMOLEsd sdbBoEydYm
3M730MoBJ0L  goohboom  os80sbol  mMEsbnbBdby SbBG0MJLoESbEGNMN, SbmgdaL
LoHnboomdmagm,  96B039MEgbMagbyMn,  6B0LY3BNIM0 o 8580930 J073MO
0mg07709. X3bxoxB30mbL Bomome nygbgdgb Mg3ds@moyma shomodol Ladymbsgme
(Long Z. et al.,2023; Szymczak J, et al., 2024). ngn oo Mamgbmdoo dg0353L X0bxaMmab,
Mmmdgmog Lobbemdo C-Myod@oymo gomol (CRP) ombgl §33b odms. 580bL gofs, gL
3m33mb6&0 owidnms Amgdggdl nsd3EN0 35IONM SS80s6790B73, JgMdme,
0§373L MMasbnBddn gamnimbBol cmbols dg030Mg0sL s gannimagbal LonboyBal BMsl
(Iris F.,2011). 833609M1mo 0oslGyMmadnmons Xsbxsxnmal i3gb30l sgdomon 83330
mbimmanyMmo  os35©J100L mmb  JodomogMmodool  3nmLoL  33nh376700L
93Lo830MgdmMoc (Guler Balci Alparslan, et al.,2012).

hobgyamgdds  Loyiynbygdoal §ob  onfhygl  xobxomBomals  3odmygbgds  bombnm
07000306080  0016nMmo  LoLEJIOL  godamogMmadobozol, 0bLbmAbNsL, 39F-boHamozol
0553500707000, sLMT0l s Nd1ENL Lyd3NMbsmme. doMomsEsE BagbyMm dgnEnbsdo
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0yg69096 3mgol Boygbgol, honl L3sslbzs LodyMbagm 8;3960MJ70MS0 S NVBMDLD
g, s, Ms MmJds Y6y, 8nbgsb sdbowydnm goghbBgmb.

Xo0xoB0OMN ELsbenmydnm 115 domemaoyms® sg@nym 3ma33mbyb@L djniasl. ngo
9703036 1-2% 90gMBgogdL, 9oL Boozsm dgdoagbyam Bofoamlb 0bgmamol gofmes
ofmdmocagbl bgbizn@am3gbgamnbagndgmnba (70%), MMBmMoLM30LsE sdsbsbnomyxdgmns
Lobnodm3bm  LyMmbgmo, ogMmgm3g  LYLi3EIM3760b0-dabBOdMEMgbn, mobsemmeno,
8aMabomano s bb3s GgMm3gbmagymon dgbsgMmomgdn. sdnb gomms, 33gbsMmal BabyMms oo
Mmomegbmono 3703530 BIbMmHM BogmgdLsg (XnbxaMmmaman, Bmasmen s 3sMaman),
30@301adL, M3060L, D 30&980b6L, 858601AL, 3oamaydl, boBMmoydl s Lb3s (Iris F.,2011;
00dnbsd3znmao, gfady, 2021).

3mgsl 870508906mmodsdn dg8s35emn xnbxgmmmo o xnbxghmmol  Bogmogdon
boboonEydnsb- Sb@nmgjLosbEyMo, LodLn3bob LoHobsomBgam, sbongdnls
Lof0bsomAgaM s G3030amao85ynhadgmon, sbg3] 96G0dn3MmoONMO sg@n3mdam. bmemm
dmaommo 30- 36EnmJbosbEYM, 360700L LOHbssmBgam, 300mL Lohobssmdgam o
3mmoxzzgmognol LoHobosomdgam sg@n3modnom (Zagdrska J, et al.,2023). domog@oyMm
3m33mbybEms Momybmdmnzn dx35a36mmods sdmingdymo oy Mmdgm J33Yysbsdns
39mE030M301m0 s 31737, sbomons, 07 godmaddmagmon xsbxsxznwma (Iris F.,2011).

X50xoxB0mML goms xoEnbaby, Bosmome gsdmnygbydgb 33300l dMgH3gmmmodsdo,
o30b0 L3gE30303YM0 gaamL, sShmBsBnbs s BIMab godm- LozmboodMmm, cnojomM-smyal,
Mmdol 6sHoMmBnl, ol s PYoeim3menm bobdymgdol Homdmgodsdo. 3ymabsmosdn Tob
0yg69036 xobxsxmomol 3ynbaol, mmEbmdomydal, bmMEol, ™y3Bol, dmLEbINMAL
Mog9L o L3s AMo3sma 3gMmdal AMLOABoEgOME. Shhmdsdol, dgdmbs s BaMab goMmy,
3mgo Lo3370 3MmEYIEIOL S8nEMmdL sbBNdSIBIMOYmo BNBIE0Nm, Mo3 Bamb Ndmal
50580560L MmMagsbnbBado 3s00maxbMn dogd&gM0gdal 3obznmomgodsl.

X506xoBomMUL 5580560 dmobdoml bo@yMomyMmon, IBRJIMN, ©sFsM0bsEIdYMN o6
909MBgmal Lobom. 3mgsdo goghBgomob 3MmbEab@®magns nbMmmyds dol IMIHorgdSLMLD
Jfmooe, s80¢mMa MY3mIgbadnmos Imbazmol smgds 9 m30L Jg0I3. ©dsMnbogdymo
Loboor @omoime 0ygbgdgb sBoyMm 3ymabomonsdn, goblLoznmmydom, Ldobmsb ghooco.
3BINML s ba@yMmommymo Loboom 3o 0ygbg036 ool EsLEEBSEIOMm, sbY3g dJ3Mo
5580560 800M3373L Mdxbonsb gmooco (Iris F.,2011).

B90mombndbnmomsb godmdwnbamy, 83330dmns ©o35L336000, MmB 87cen30bsd0,
339006 0M3H330mmosdn, omdso;gMmadnols o 3mbAgEmamagnsdo sJ@nsmyMo o
060036gmm35b0s  }obxoxmomal  3o8mygbgds. 580l Loxyyd3gmbg, 33emg30L F0BSbL
Pofmdmoagbys, Labmol 3nMmdgdTd0 Xob)xolnmal JoghBgymabl, JoMmadob s ecmajommalb
053B5705 s g7u3gMNTg6E 0L Lobno, XSbxoxmnmal gogmbgmol gedmygbads, MmammM
Lod3YMbosamm-3Mmxzznmogd@osnmo Lodysmgod..

33m930b md033GJd0 s 3333900

909MB0b EsbedBoEldMsE godm3nygbgo bymo xobxoxznmo s mMasbnmo
899bLbgamn, hA3g6L Fg0mb3g35d0 Byoobal Bgomon, 0ndss dgodmyds sbJ3g Jmgmbol,
ypidbab §03Hab, s3m3somb Bgool godmygbgdss. Bgooybal Byol o3ndo@go 3oMmas
07968533090 X9bx B0, 530G 67 39MBIGYMe EsbyMym FyMmgdamdo, Moo
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o dmdbosmoym shmds@ymo 6030009M70700L ©obogoMman s IM3s003Lgon Hymol
505B5065%7. go3ohgmgo 2-3 Losmn s gogmomydol dgdcega, m3sms3bgo ddmom, gmogm,
3B0b Lbn3xd0Lgsb OENM sanMBg MM 3300l gobds3zemmosdon.

dmbes xobxoxmomal goghbgoal mmasbmmgddngnma dgBslyds, 0go oMol
dmyzomommm  dgxzghmommonl, dbyLbszn, 8933mo  ggdmon,  xobxoxzomoabozols
335bsbnsmydgmo L3y oMo bYbom s FoGMYLM3560 shmds@oo (Moo 1).

d0mg0mo  gogmbgon  godm3nygbgor  ggL3gMndgbBnl  AsLodomgdmoe, Mooy
0930x135Lg00 00y MoBgbo gxryIGNMoe dmdadggdl ngn SPBMNIYENM O83500x03DY,
39Mdme 30 M3385@moEnmM sthanmo@by.

h396 1337 9306036790, MMAB XobxsBNMN oEgdomse dmJadgegdol My38s@GmnEymon
shomo@nom 350701  5©s80sb30%g, 3JgMmdme, o830Mo0L  sbogdoom  3mEgLl
mMmasbnB8d0n s dgLsdsdnbo, LabLlMgdal 87893705L s Lofomamgl (K.C. Srivastava, et.al.,
1992; Srivastava K.C, et.al.,1989).

dm30y3560 dgLodsdolb dogsmnmydl:

dogomoonn 1. ©o330M3700L6 mO0NJJAL ©oo3510s 3n0Mm3gmoce 13 Hamolb sbogdo
31306y, 0133600mMo M3385&MnEMO shoMmodo. 887595 sMol 3msdgxdo Hamal,
Lbodomang-172 L3, §mbo-55 33, C-Mgojddonamo oo (CRP) Lolbamol dMo@do,
Momegbmomonzn -11.540 33/ (bmM3s <5.000) s sm)bndbydmes mMmo3g Bybmol
070713700, 05535700 5580560 1 mM30L gobdszemodsdn ym3zgmemaymse 0330070
05b0970b X 5bxsBOMOL JOgMBIMNm S TG00 MIOYMMMOES 1,5 3gMed Xobxsxmznmoal
boygbl. gMmoo om30L 970783, 33am930L  m00gdB0l  dgmdsmgmos  dglbadhbyssc
8o90xmM0OgLoy, 33813700 dx030MES s C-MJ5dG0Ymo somob Momegbmosis d303nMm..

dogomomo 2. 75 fannb, 03300 famos sfbgol My3ds@moymo shomodo bdoMmo
8909303900000, 97x035076@¢MBNM  A3nMbosemmdsLosh ghooe  0ygbgol gomyasbo
9mbasmgdoolonznl xobxoxomal Bymob Loxrgbadl mado mMx M. s330M3300L MdNIIEL
060336gmm3bo0  dgndLndydes bBmaon Jdamdsmymods, dgdsnmes  gsd§35370700L
330bBmegd0 s Lnddndy. 3xEsMad0m doNdxMOgLES MsdMMsGmMaymn dmbozg87006.

dogomoonn 3. 38  famob, Mg30s@moeymo  3mmoshomodol  ©osgbmBoo.
§o8smmbodgnmboamm LodNsmMyd31dmMsb gMmms sg@nnmoe nygbadl xsbxoxznmal cdomo
9009MBgonl 3md3MmgLgol LobLMJdNL sbngdal godH393700L MmL, Momol dgnMmgds
560900l bobdnMg s Lnddndy, LobLlMgdal Lofooang, 83893705 s B3030M0.

dogomomo 4. 45 Gamab, sfbgolb Mg3ds@moeymo shofmodon, bLablmgdol 79137000,
&3030m0 Y dmdmomool  JgbBomyne3m. 83035876 mMmBYMo  3nMbsgnmodnl
3oMamgmyMo, ccmado 2-3 ¥ 03307g0L Xobxsxznmal Bgomab Loxzgxbgodl, bmenm mgdo
gfmobgan - dbnond dsbogl cmodomo }obxsxromol Bgomoom. ©s330M3300L MO0xIAL
LobLMgdol dgdy3gds dgydgoMmes, B3n30mog dgdgnmes s dgbodsdolbo dmdmomonl
3MmMOmgds3 3o1N8xMdgLEY.

dogomomo 5. 52 famal, Mg3ds@moeymo 3mmosmonmo@ol e0sgbmBoom. ss35wxd0b
Mg30L0ob 3gMmomedn xobxomomalb Bgol nygbgds Loblmgdaol 8bYdYJo obsgolozal
330Mm5do 1-2-xgM ;mdomo Bgoolb 3ma33mabolb Losboom. s330M3700L MdNgldEL MJBoLool
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39Momeon Ly3dome goynbabamdmnzs, Amdmomodal 3hmdmgds s G3030man dgLsdhbgzec
9790101 3s s EsBN67OYmN LobLMgdNL Lofonoamg 3603365mm3bsco FgdnMcos.

doMmonomony, 3700063733006 MomEabmods xobxsxnmal Bgoal godmygbgdoom oM sMmals
0o S 3Moddngymoe dndmgdgmos Ladmmmm  obi3zbol gozgomgds, 8ogmod
©506500030M70000 S  EIEILENMIOYMoE d70dmgds 0;gd3sl, Mmd Yobxoxznmoal
909MBgN8s aegdomse ndmddgyms sbogdoma 3MmEgLol LNAH3s33Ls s LnbdnMmgby,
070713700Ld o B3030amBY, Mol J7I8EIE goNTXMOJLES EV535JOYMN SES305b6700L
Bmascn dgmasmgmos.

05358YB50g00 Y¥9bxoxomal majommon, godms3nygbgo 30 gmodn byomo xsbxsxzomo, 4
8Mo80 oBJymo smohnbn, 150 g dogdomon, cmodmbols ggms, 300 8gm Hysemo s 0,5 am.
sfoyn.  fysmo o dogomo 10-15 fnon 351nmgo Lodysmm @gsbambg, Lofmazo
d7353M0mgm, ©o3ndsBgo smohobo, bmam, 3oMaoE dogmomlxdYmb 393G IM
8obgbomon xobxoxznmoan, cndmbol 3gEMms s sMmayn. domgdoymo Lsbdgmo gMomo 330Ms
©5354m3690, 838038 893BOMEMION s Foe30GbIm 3JMYGYMeE sbyMmym dobal
Fafmgamdo.

X56xoxm8omab bLyMbymoo goxgMmadymo mogdomMmoa HomImsoggbl Mmoo ys3znbazgmo
d7x39M0monl LobBgmlb, mbsg AbyLbogn, gboMmg ggdmmo s MmNdmbal s smahnbals
9bnongdo, ELdSMSbLgOYMmN GmMbydno (sbMomo 1). acagdomMo Yxsbxsxzomoom, mndmbal
39M0o s esMmohnboo HomB8mowggbl dglsebndboz 3m3dnbsinsl, Mmdgmog gMmndsbymb
o3bg0L oy FomEm  Loggdm3bm  ™m30L707000, oMo  Lb3solbzs  OYbyoMozn
068M0096@700L356 BMIBoxdNM 3Mmend&do d78s35amo LobaMmajzdamm bomogmydgdo
M3 goba3nmmogoL Ladmemm 3Mmeyd@&ol domam bafmobbl.

093001093000 }obxomomol  3ofmogdol  MyEa3do,  Mmdmol sLsdboydmsc
3°59m30ygbgo 500 dgm 3bndnsbo dg, 40 g gobgbomo xobxoxomoa, gMmomo gomo Ladysem
Bmdob modmbol 330y, babgzsmo anndmbob §3760 s 2 3 Bomogman. Mdolgsb sdm30y3s6gm
39Mmsdn, go3Mysbgom godnbamy 303 fysendo. 30Modl o3585E g0 Xobxosxroman, cndmbols
3aMy, mdmbol §3360, BoMmomo s LegnmEgYImMmE 339M0Jo. 3B Fobs dm35ma3Lgmn
LobYM3gm MM s JoMaga do3saMmomam Lbsdsinzmm 3nMmdgddo.

X5bxomomob  3oMmogdol mMasbmaa3d@ognmo  8oh33690md0L  3obLabBm3nl mMmL
078sLs 3MmengE 0l gomyabymao Loby, BgMo ggdm s shmds@on (gbMomao 1).

930033200 > 3500 3dobLxs

5330039008 k3365, MmA  GoMmdoBgdnmo  LEMOBJZ00S XobxoBnmal  Bgomol
899mygbgds MmamME sds@ydnmon 09b6g0Mn30 Lodnsmyds, MY3ds@moEnmo shoMma@ol
Po0omUbodgyMmboamm Lodynomgogdnm 93nMboemmdal 3MmEgLbdo. Xobxoxomoal Bgool
0000 3Mm33MaLol o6 Loxygbol godmynxbads s AundnJo Fobogol gozgomads 8@303b6gnm
530MJ0BY, ogdnmsE dmJdimIdl  ©o3510YM SEsdnsbby, 3gMmdme, s3znfgol
S6g0000 3MmEgLl o, JgLboodsdoboac, ULabLMgdol dxdn3gdol o Lohoomgl, Mo
513xmodgLgol gbm3zmgdol bofmalblL. os3sg00L My3oLool 3gMomedn xobxsxnmal
Bgool godmygbgds Loblgdal dbndngo dsbagobozolb s 330Msdn 1-2-x3M Mdamao Byomob
3mad3mgLn, 060036gemm3bo BMEOlL os350g00l Mgdobool 3ghomel, s53LYoONJgoL
&3030mUL s EsB0sb7OYm LoblMmyoBy Lo§oormggdl sdEnMgob.
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gbmomo 1. x3bxox8omal Jmgmbgomal, mogomMol s 3oMmagdol mMmasbmagd@ognmo

0oh37670Mg00
36medob Bubagbgdergdo
@babyergds | p3Gpbwe | ByGo bigBo 3090 @5 s6eBsdo
baby
1| xobysmowmaol desbiho dmggooms | xabixsowmol ablbago, gbady ggdmmo ©s
JOgHBImo bomby e 3ol 303®Lob sBmbsdom.
Bgmg@o | @sdsbsbosmgd
emdols g
2 | xobyosozomol | dBgdooge O wabyonjowol, | mebsg dbmbbago, xsbysaowobomgol
@0domOo 890ma®gmano | gogoban | @odmbob o ©y3bobosmgdgmo oy,
oMo ®0, atobobol borolbiosbo pgdmmo, wodmbolb @o
Bogngdoom mJGobey [ @odaemoblgdy) | odohobol dbwdwydo, abggfowo
ol wo &™MBgdom, EadIBLYdwo,
09600 by@bgmoomn 3amdmbomero sem3mdcom.
3 | xobyosmogol | gfmpgzstegs ©0s xobyxsnowol xabxs0@ol Eadasbligdygmo,
Jotaado Bo 8330030 | gzomge | @s godenlol | wbodzbymme dbebbago agdnmo,
dols, o Bs%o 3oGEMLol Ba%®o, babiosdmgbo
xobxsgowmoly be@Bgeom 3®MmbaBom goxg@gdeeo,
©> odembols 2obobig@awogndmaro Esdmeregdom.
GIRO0L
Babstongdom

58M0go, mo@amo@nmym fysmmydby oymebmdom s A336L dogm ho@smadnmo
99L33M0d36@F0L oS boyd3gmby,  dga30damos
053533600, M3 XobxsB0oMO MmamMmE dgbsmManmo byemgymo, gedmomhgzs Logdsm

mfasbmmy3Gognmo  sbsmobol
ddogmo, L3xEnB0YMo LPbom, Lubnsdm3zbm df33mo shmdsGoom s Bosmamo domemano
5J&03mo0no. Xobxsmomo
3mxaomsd@&ngnmo m3smbsBMaboom, Mmagmmz sds@gdnma 09bgdomozn Lodnsmyds
0900035096@mMbnMm 939MbsmmmdsLSb ghoo, sbg3y, dBs 3mendenol bamolbol o
33700000 0MJOYEYO0L goboydxmoglgdmom @ bdggdm3bm m30L70700L EOLLb3gHoco.
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Abstract
Can a single writer accurately depict the essence of an era through their work?
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- Yes, indeed! and the clear confirmation of this is the artistic heritage of one of the
outstanding modern writers, the president of the Rustaveli Society, the ambassador of Georgian
culture, David Shemogmedeli.

His poems, minimalist poetry, short stories, and literary-critical letters bear the spirit of the
era he writes about.

Davit Shemogmedeli stands among those writers who were tested in an eternal "duel".
The allure of his poetry resides in the vividness of landscapes, the simplicity of poetic language,
and the depth of emotions conveyed.

A true creator with his worldview must clearly go beyond narrow national frameworks
because, without universal ideas, he will lose relevance and will not stand the test of time.

A writer should feel the greatest responsibility towards the country and the readers. This
is how David Shemogmedeli appears among his contemporaries. His every word and action is a
proof of his selfless love for the motherland and its people. The purpose of our conference
theme is to highlight the personal and creative portrait of David Shemogmedeli.
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Abstract: In agricultural production, organic waste can be transformed into biofertilizer by
earthwormes living in the soil, which play a major role in the process of soil formation, improving
its structure and properties, increasing soil fertility and humus, nutrient elements, mixing fertile
and infertile layers together. The presence of earthworms is the best bioindicator of soil fertility.
One of the best ways of recycling organic waste, soil regeneration and detoxification is
vermicomposting, which is based on the ability of worms to absorb and transform organic
waste. As a result, worm compost or biohumus is obtained, which is a microbiological fertilizer
and ensures soil recovery. Biohumus is obtained without the use of any chemical additives,
therefore, it is an environmentally friendly fertilizer, which contains a large amount of enzymes,
vitamins, antibiotics, plant growth stimulants, which promotes the growth and development of
plants and provides environmentally friendly products. The article discusses the role of
earthworms in the processing of organic waste, the technology of making biohumus, compost
and their use in order to make it possible to obtain a stable ecologically high-quality harvest.

Key words: worm, vermicomposting, biohumus, organic waste.
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Abstract

The paper presents the types, evolution and practice of e-business. The distinct differences
between e-business applications and models are analyzed. Also presented is the so-called
extended SCOR model, developed by combining ideas from the original supply chain operations
reference (SCOR) model and Porter's value chain model. The SCOR model is proposed as a
mechanism for testing current business applications and models, and it can also be used to
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B. Wall et al.
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' Intemal or Exernal

Your conpary

d0fmegd0b xog30L HomBmeagyboom 53 3MmEgLnb Loddxbydam denm3xdal godmygbydom
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3MmEaLgon s YMhonghomiszdomo Bofmegdal xogd30L cncmynmm Mgmanl mMab.

6ob.2. gomsmomydnmo SCOR dmegmo (Thoben et al. 2002)
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Abstract

A marine LNG engine is a dual fuel engine that uses natural gas and bunker fuel to convert
chemical energy in to mechanical energy. Due to natural gas' cleaner burning properties, the
use of natural gas in merchant ship propulsion plants is becoming an option for companies in
order to comply with IMO and MARPOL environmental regulations. The natural gas is stored in
liquid state (LNG) and the boil-off gas is routed to and burned in dual fuel engines. Shipping
companies have been cautious when choosing a propulsion system for their fleets. The steam
turbine system has been the main choice as the prime mover on LNG carriers over the last
several decades. The decades-old system on steam propelled LNG carriers uses BOG (boil-off
gas). LNG carriers are heavily insulated to keep the LNG at around -160 °C — to keep it liquefied.
Despite insulation, the LNG containment area is penetrated by heat which allows for naturally
generated boil-off gas (BOG).

LNG shipping first became a possibility in 1959 when the Methane Pioneer, a converted
WWII freighter safely transported Liquefied Natural Gas into the United Kingdom. After proving
that LNG can be safely transported across the ocean, the LNG shipping industry boomed and
now employs 200 billion dollars annually in capital. Since the start of the LNG industry in 1964,
international trade has increased 50 times over, production capacity has increased 10 times
over, and individual ship capacity has increased 5 times over. The LNG tanker design was initially
created by Worm's and Co. This design is now referred to as the Gaz Transport Design. The tanks
were initially created to hold 34,000 cubic meters, but the design has transformed into 71,500
cubic meters. Spherical LNG tanks showed up in 1973, when Hoegh built the Norman Lady.
Spherical tanks are common among modern LNG vessels. In 1999, Samsung Heavy Ind. created
the largest New Membrane-type LNG carrier of its time. She was the largest single hull vessel of
her time, with a length of 278.8 meters, and the capability of 20.7 knots. The Arctic Princess,
delivered in 2006, was the largest LNG tanker ever created. She is 288 meters long, and has a
capacity of 147,000 cubic meters. Since 2006 capacities have continued to climb. New build LNG
vessels delivered to customers in 2018 are often designed to fit through the expanded Panama
Canal (neopanamax) and have 170,000 cubic meter capacities.
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The natural gas that fuels dual fuel engines is carried on ships as a boiling liquid and
transported at slightly higher than atmospheric pressure. When tank insulation is penetrated by
an influx of heat, it causes the temperature of the liquefied natural gas to rise which allows for
vaporization from liquid to gas. When heat penetrates the tank, the tank's pressure increases
due to the boil-off. The insulation of the tanks is designed with the most advanced technology.
Even still, the insulation of the tanks is penetrated by heat. The boil-off occurs during the ships
voyage. During a storm, the LNG cargo moves and sloshes around in the tanks. The boil-off gas
represents 0.1% - 0.25% of the ships capacity per day. Tanks need to be maintained at a steady
pressure. If the pressure in tanks gets too high, relief and safety valves open, venting the boil-
off into the atmosphere until the excess pressure is relieved. Due to the fact that on-board LNG
re-liquefaction is uneconomical for most ships, the gas produced by the boil-off gets routed to
the ship's propulsion system and used as fuel for power plants such as steam boilers and dual
fuel marine diesel engines. This reduces the use of bunker fuel, therefore reducing fuel and
equipment maintenance costs.

Samsung's Supreme was a Mark-IIl type LNG container ship that was the largest of its kind.
The Supreme had the newest technology seen in LNG ships. She features tanks completely
surrounded by double bottom hull, and a cofferdam between tanks. Each tank stores its cargo
at -163 degrees Celsius. This is a standard storage temperature for LNG this is accomplished by
250 mm of insulation, and a 1.2 mm thick stainless steel membrane. Each cargo tank has
submerged centrifugal pumps to unload cargo rapidly. This is the standard unloading method
for LNG tanks. The maximum drought for LNG ships is typically 12 meters. This is due to harbor
facilities sizes and restrictions. The most common size of LNG vessels ranges between 120,000
and 180,000 cubic meters because of ship dimensions. (Propulsion Trends in LNG Carriers Two-
stroke Engines, 2017).

The two common types of LNG carriers are Moss and Membrane. Moss type carriers feature
spherical tanks to hold LNG, while Membrane style carriers feature more traditional rectangular
style tanks with a stainless-steel membrane. Membrane tankers are more common because
they are smaller than moss ships for the same amount of LNG fuel carried, but they create more
boil-off gas than Moss style ships.

A study by MEC Intelligence found said that LNG will be the primary fuel source for all
merchant ships within 40 years. Many companies have already begun looking at the process of
switching their fleets over to LNG propulsion systems.

LNG vessel propulsion systems typically come equipped with WHRs, because they can lead
to reduced emissions, reduced fuel consumption, and better efficiency. Switching to LNG
powered vessels is a complicated task for companies, but combined with modern Waste Heat
Reduction systems (WHRs), LNG vessels can be more efficient than diesel or steam propelled
vessels.

Most propulsion systems in LNG carriers use the BOG and liquid fuels. In a steam plant, the

BOG is used to fire the boilers and produce steam. The steam drives the turbines and propels
the ship. The advantage to this type is that when the LNG cargo tank pressure is elevated the
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excessive BOG is burned simultaneously with liquid fuel. If there isn't enough BOG, liquid fuel
(heavy fuel oil or HFO) is used to keep the plant operating. An alternative to the steam turbine
engine is the dual-fuel marine diesel engine. Commercial ship propulsion system manufacturers
such as Finland's Wartsila and Germany's MAN Diesel are producing large bore dual-fuel diesel
engines. The MAN B&W ME-GI Engines have extremely flexible fuel modes that range from 95%
natural gas to 100% HFO and anywhere in between. A minimum of 5% HFO for pilot oil is
required as these are compression ignition engines and natural gas is not self-combustible.
Steam turbines are exclusively the primary moving source for LNG ships, even though 2-stroke
diesel engines are more efficient. This is because the boil-off gas from LNG needs to be utilized.

Recent research has been focused on using LNG for fuel on ships other than LNG tankers.
These studies show that LNG stands out in terms of emissions reduction and reduced
operational costs. Some economic incentives have been shown to be advantageous to running
an LNG propulsion system. When certain systems such as waste heat recovery (using waste heat
to do work rather than dissipate) are added to the power plant, significant savings can be
observed. One study shows that an LNG engine with a WHR system saves money compared to
a diesel engine with WHR. There is a higher initial investment cost but it is a cost efficient
method and environmentally sound one.

Natural gas consists mainly of methane, which has a much stronger greenhouse effect than
CO2 ref: Global warming potential. Climate impacts of methane are due largely to methane
leakage. For example, there is an issue called methane slip. Methane slip is when gas leaks
unburned through the engine. Methane has a GWP (20) (20-year global warming potential)
which is 86x higher than CO2. If methane slip is not controlled, environmental benefits to using
natural gas are reduced and can cancel out the advantages over diesel or bunker fuel due to the
high greenhouse effect of the methane. Another challenge is hazards associated with the LNG
being stored at very low temperatures. Insulation of the tank is critical, and there's possibilities
of structural brittleness and personnel frostbite injuries. Essentially, since it is established that
LNG for ship propulsion reduces CO2 and other pollutants compared to common heavy fuel oils,
LNG implementation depends on these key factors: Gas availability, demand for ships, emission
limits (emission controlled areas), LNG tank installation, and safety requirements. Challenges
related to the use of LNG should be taken into consideration. Challenges such as the lack of
infrastructure in the majority of commercial ports, crew's limited experience running engines
with gas fuels, the future price of gas, and the required safety measures all are critical points to
be considered.

Use of LNG reduces Sulfur Oxides by nearly 100 percent, and it reduces Nitrogen Oxide
emission by about 85 percent. There is considerable debate as to whether use of LNG results in
reduced greenhouse gas emissions, with studies finding that methane leakage negates climate
benefits.

The requirements concerning the use of LNG fuel in shipping, in particular technical and
safety requirements are set out in International Code of Safety for Ships Using Gases or Other
Low-flashpoint Fuels, abbreviated as the IGF Code.

Benefits of LPG propulsion
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These world’s first LPG dual-fuel engines will reduce emissions of Sulfur Oxides (~97%),
Particulate Matters (~90%), Carbon Dioxide (~15%) and Nitrous Oxides (~20%). This means that
vessels powered by LPG will be in full compliance with current and future SOx emission
requirements, including for Emission Control Areas (ECAs) and Sulfur Emission Control Areas
(SECAs).
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https://education.nationalgeographic.org/resource/tidal-energy/
https://en.wikipedia.org/wiki/Tidal_power
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