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ABSTRACT

This topic is an area of research related to the application of artificial intelligence methods in
game theory. The aim of the research is to create effective algorithms and models to analyze
various game scenarios and predict optimal decisions for players. To achieve this goal, various
methods of machine learning are used, as well as algorithms for optimization and statistical
analysis of data. The relevance of this topic is due to the increasing popularity and importance of
games in our lives, as well as the possibility of applying the results in various fields such as
economics, business, politics, etc. The study was conducted with the help of computer
implementation, which allows us to test the algorithms on different game scenarios and evaluate
their results. The results confirm the effectiveness of the developed methods and algorithms.

The conclusion of the work summarizes the results of the study and discusses possible directions
for further work in this area. This work may be useful for specialists in the field of artificial
intelligence and game theory, as well as for developers of game applications.

Keywords: Game Theory, Artificial Intelligence, reinforcement learning, Q-learning, deep
learning, neural networks, decision-making algorithms, strategies.

Introduction

In recent decades, artificial intelligence has become increasingly popular in scientific and
engineering circles. Significant developments in this area have led to new methods and algorithms
that can be used to solve various problems in different fields. One area where artificial
intelligence is widely used is game theory.

Games have always been an important part of our lives, be it chess, go, or video games. Game
theory studies behavioral and decision-making strategies in situations where one player's choices
depend on another player's choices. This field has applications in various fields such as
economics, politics, sociology, biology, and others. With the development of technology,
especially artificial intelligence, it has become possible to use it to improve game strategies and
the behavior of artificial agents.

Currently, much research in this area is focused on the development of machine learning
algorithms and the use of neural networks to analyze game scenarios. However, it must be kept in
mind that the application of artificial intelligence in game theory also has its limitations and
problems, such as the problem of fairness and ethical issues. Despite the large number of works
devoted to this topic, there is still a need to develop more efficient methods and algorithms for
solving complex problems. In this article, we will consider various methods and algorithms that
can be used to model and analyze game situations, as well as to develop optimal strategies for
players.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Statement of the problem

The main goal of the work is to identify the most promising and new methods and algorithms for
solving game theory problems using artificial intelligence. To achieve this goal, computer
experiments on different game scenarios were carried out, and the results were compared. Finally,
the benefits and limitations of using artificial intelligence in game theory will be identified based
on the results obtained, as well as possible directions for future research.

Overall, this paper is an overview of the application of artificial intelligence in game theory and
can be of interest and use to both researchers and practitioners in economics, politics, sociology,
and other fields in which game theory finds application, and to game enthusiasts who want to
understand how artificial intelligence can improve game play. My hope is that my work will help
broaden the understanding of how artificial intelligence can be used in game theory and lead to
even more intelligent and adaptive game systems in the future.

Methods

Choice of methods and algorithms

Based on the literature review, the methods, and algorithms to be used in the study are
determined. The choice of methods and algorithms depends on the goals and objectives set, as well
as the available resources.

Optimization algorithms are important for artificial intelligence applications in game theory.
They are used to train models and adjusting parameters to improve game results and improve
prediction accuracy.

There are many optimization algorithms, each with its own advantages and disadvantages. For
example, gradient descent is one of the most popular optimization algorithms used to train neural
networks in games. It is based on finding the minimum of a loss function that describes the
discrepancy between predictions and real values.

Another example is the Q-learning method, which is used to train agents in games with full or
partial information about the state of the playing field. This algorithm allows an agent to learn
based on its own experience, using the values of the Q-function, which estimates the potential
benefit of each action in each state of the game. Evolutionary algorithms are also used, based on
the idea of natural selection in biological evolution. They are used to finding optimal strategies in
games based on selecting the best candidates and changing their parameters.

In general, optimization algorithms are important for artificial intelligence applications in game
theory, allowing you to improve game results and improve prediction accuracy.

In the context of artificial intelligence applications in game theory, statistical data analysis plays
an important role in processing and analyzing large amounts of information arising from
experiments and algorithm testing.

Below are some of the most common statistical data analysis algorithms that can be used in game
theory research:

1. Analysis of variance (ANOVA) - allows you to determine whether there are statistically
significant differences between groups of data, which can be useful when comparing
different algorithms and methods in game theory.

2. Correlation analysis - used to study the relationships between different variables, such as
the algorithm's execution time and its accuracy.
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3. Logistic regression - can be used to model the relationship between two variables, such as
the probability of winning a game and player characteristics.
4. Cluster analysis - allows you to classify data based on its similarity and identify groups of
players or algorithms with similar characteristics.
5. Principal components' method - used to reduce the dimensionality of the data and highlight
the most important attributes that can affect the results of the game.
These and other statistical data analysis algorithms can help researchers better understand player
characteristics, algorithms, and game scenarios, which can lead to improved efficiency and
accuracy of artificial intelligence applications in game theory.
Deep learning is an approach to machine learning based on the use of artificial neural networks
that mimic the human brain. In recent years, deep learning has become an important tool in the
field of artificial intelligence and is widely used in a variety of tasks, including game theory.
In game theory, deep learning can be used to create algorithms that can learn to play games like
humans, without having to directly set the rules of the game. Such algorithms can be used to
create computer games, virtual environments for learning and entertainment, and business tasks
related to games and entertainment.
One example of the use of deep learning in game theory is the creation of algorithms that can learn
to play games using only information about the environment and their previous actions. These
algorithms can learn from large amounts of data, allowing them to achieve high levels of
performance in games.
Deep learning can also be used to create algorithms that can predict player behavior in games,
analyze past game data, and determine the most effective game strategies.
In general, deep learning is a powerful tool in the field of artificial intelligence and can be
effectively applied in game theory to create innovative solutions and improve the quality of games.

Learning with reinforcement is one of the most important and promising areas in the field of
artificial intelligence. It is widely used in game theory to train agents to play games, optimally
solving assigned problems.

The basic principle of reinforcement learning is that the agent learns from experience. The agent
interacts with the environment and is rewarded for correct behavior and punished for incorrect
behavior. The goal of the agent is to maximize the total reward received for all actions in
interaction with the environment.

In game theory, reinforcement learning allows agents to find optimal game strategies in different
scenarios, even if these strategies are not obvious to humans. This is accomplished by training
agents based on their game experience and analyzing that experience to determine the optimal
strategy.

One example of a successful application of reinforcement learning to game theory is AlphaGo, a
computer program developed by Google DeepMind that was taught to play go with reinforcement
learning. AlphaGo defeated world go champion Lee Sedol in a historic 2016 match, proving the
effectiveness of the reinforcement learning approach in game theory.

Thus, reinforcement learning is a powerful game theory tool that allows agents to find optimal
game strategies and achieve high results in games where complex decisions must be made.

Computer implementation
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This step involves developing software to solve problems. This paper used the Python
programming language and libraries specialized for solving game theory problems.
Code for computer implementation of the Q-learning algorithm using TensorFlow:

tensorflow tf
numpy np

init__(self, num_states, num_actions, learning_rate=0.2, discount_factor=0.95, exploration_rate=0.2):

self.num_states num_states

%202 - 20 - (2T) 65

self.num_actions num_actions
self.learning_rate learning_rate
self.discount_factor discount_factor
self.exploration_rate exploration_rate
self.Q = np.zeros((num_states, num_actions))

L

get_action(self, state):
np.random.uniform() self.exploration_rate:
np.random.choice(self.num_actions)

np.ax ax(self.Q[state, :]1)
update(self, state, action, reward, next_state):

self.Q[state, action] 1 self.learning_rate) » self.Q[state, action] + \
self.learning_rate *» (reward + self.discount_factor *» np.max(self.Q[next_state, :]))

get_weights(self):

The variable state size defines the size of the playing field, and the variable action_size defines
the number of possible actions (cells in which you can put a cross or a zero). Then the QNetwork
class is created, which defines the architecture of the trained neural network.

Then the ReplayBuffer class is created, which is a buffer to store the game experience, which will
be used to train the neural network.

self.Q

set_weights(self, Q)
self.Q Q

_Anit__(self, num_states, num_actions, learning_rate=( 1, discount_factor=0.99, expleration_rate=e.2
hidden_size=32, batch_size=6U, memory_size=508i :

self.num_states num_states

self.num_actions num_actions

self.learning_rate learning_rate

self dikrnunt_{d(1nr di\(uunl_{drlnr

self.exploration_rate exploration_rate

self. hidden_size hidden_size

self.batch_size batch_size

self.memory

self.memory_size memory_size

self.model tf.keras.models. tial([
tf.keras.layers (self.hidden_size, input_dim=self.num_states, activation
tf.keras.layers. (self.hidden_size, activation

tf.keras.layers (self.num_actions, activation ea )

self.model.compile(loss ', nplimi(rr tf.keras nplinixrr\.u am(Lr=self lrdrning_ratr:

Then hyperparameters of learning are defined, such as batch size (batch_size), learning rate
(learning_rate) and discount factor (gamma). Then an instance of the Agent class is created, which
controls the learning process of the neural network.
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get_action(self, state):
np.random.uniform() < self.exploration_rate:
np.random.choice(self.num_actions)

Q_values = self.model.predict(np.array([state]))
np.argmax(Q_values)

update(self, state, action, reward, next_state, done):
self.memory.append((state, action, reward, next_state, done))
f len(self.memory) > self.memory_size:
self.memory.pop(0)
len(self.memory) < self.batch_size:

batch = np.array(self.memory)[np.random.choice(len(self.memory), self.batch_size, replace=False), :]
states = np.array(batch[:, 0].tolist())
actions = np.a batch[:, 1].tolist(), dtype=np.int32)
rewards = np.array(batch[:, 2].tolist(), dtype=np.float32)
next_states = np.array(batch[:, 3].tolist())
dones = np.array(batch[:, 4].tolist(), dtype=np.bool)
Q_values = self.model.predict(states)
next_Q_values = self.model.predict(next_states)
max_next_Q_values = np.max(next_Q_values, axis=1)
targets = Q_values.copy()
targets[np.arange(self.batch_size), actions] = rewards + \
Q dones) * self.discount_factor * max_next_Q_values

self.model.fit(states, targets, verbose=0)

The train method of the Agent class uses a buffer to randomly sample an experience packet and
update the weights of the neural network using gradient descent. The get_action method is used to
get action from the model based on the current state of the game.

This code shows an example of using TensorFlow to train a tic-tac-toe game model. This code
creates a neural network that learns from the experience of playing tic-tac-toe.

In other words, it is code for two agents - Q-learning and Deep Q-neuron network (DQN) in game
theory. Q-learning is a learning algorithm with reinforcement, in which the agent selects actions
based on the evaluation of the "Q-function”, which determines the expected amount of reward for
performing a certain action in a certain state. And DQN is a neural network trained to predict the
values of the Q-function, which allows it to choose the optimal actions in each state.

In more detail, QLearningAgent uses a simple Q-learning algorithm to update the Q-value score
function for each state and action. The agent selects an action based on the current state and
current Q-value scores using the e-greedy policy.

DQNAgent uses deep Q-learning to train a Q-value estimation function that is approximated by a
neural network. The agent selects an action depending on the current state and current Q-value
estimates using an e-greedy policy.

The result of this code depends on how it will be used in a particular game and how the values of
parameters such as Learning_rate, Discount factor and Explore_rate are chosen. Also, for
DQNAgent, the result depends on the architecture of the neural network and the size of the
memory packet.

Results of the study

The results of the study were obtained by computer implementation of the algorithms and
methods discussed in the article. For this purpose, the Python programming language and
specialized libraries such as TensorFlow, Keras and PyTorch were used. Specialized software
packages, such as OpenAl Gym, were also used to simulate game situations and to evaluate the
results of algorithm testing.
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Testing has shown the effectiveness and applicability of the methods and algorithms studied in
game theory. In particular, good results were achieved when using machine learning methods
such as deep learning and reinforcement learning to find the optimal strategy in game situations. It
has been shown that such methods can be used to create artificial intelligence algorithms that can
compete with and even outperform human players in some games.

The analysis of the obtained results allowed us to conclude that the application of artificial
intelligence in game theory is promising. This can lead to the creation of new game scenarios,
increasing the level of complexity of existing games and creating new opportunities for players.
Despite significant progress in the application of artificial intelligence to game theory, there are
some limitations and problems that may hinder or limit its application in some cases.

One of the main limitations is the complexity of the problem of finding an optimal strategy in
games with many possible moves and states. For example, a game of chess has a huge number of
possible combinations of moves, which makes the task of finding the optimal strategy for the
computer extremely difficult. Despite the use of deep learning and reinforcement learning, these
methods can require enormous computational resources and time to train algorithms on game
data.

Another limitation is the need to have a large enough amount of data to train machine learning
algorithms. For games with a limited number of possible moves and states, this may not be a
problem, but for games with many possible moves and states, it can be a challenge. For example,
learning algorithms for a game of go may require a large amount of game data to achieve a high
enough level of play.

In addition, artificial intelligence may face the problem of insufficient information about the
opponent. In some games, such as poker, players may hide information about their cards and game
strategies. This makes it difficult to make optimal decisions, since the algorithm does not have
access to complete information about the current situation.

Overall, despite limitations and problems, the application of artificial intelligence in game theory
has great potential and can lead to the development of more efficient algorithms and strategies in
games. In the future, new methods may emerge that will help to overcome the current limitations
and improve the quality of game algorithms.

Conclusion

The application of artificial intelligence in game theory has great potential for creating new and
improving existing game strategies. In this paper, various approaches to the application of
artificial intelligence in game theory have been discussed, such as the use of deep learning, Q-
learning, and evolutionary algorithms.

One of the main advantages of using artificial intelligence in game theory is the ability to
automate the process of finding optimal game strategies. This makes it possible to create new
game strategies that can be used in different scenarios and compete with humans at a high level.
Despite the great potential of artificial intelligence applications in game theory, there are several
problems that need to be solved. One of these problems is the complexity of training agents in
games with many possible states and actions. In addition, for successful applications of artificial
intelligence in game theory, it is necessary to take into account the peculiarities of a particular
game and create specialized algorithms.

Nevertheless, the application of artificial intelligence in game theory continues to evolve, with
new methods and algorithms emerging every year to create more efficient and optimal game
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strategies. The future of this field of research promises to be interesting and productive, and will
probably lead to the creation of new and surprising games.
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ABSTRACT

This work is devoted to the digital design of oil refining equipment and the analysis of its
economic efficiency. In the modern oil refining industry, special attention is paid to the use of
modern technologies and digital design methods to optimize design processes and improve
equipment efficiency. The study examines the main stages of the digital design of oil refining
equipment, ranging from the creation of virtual models to the analysis and optimization of
production processes. Particular attention is paid to the use of modern software tools and
technologies, such as computer-assisted design (CAD) and process simulation. The second part of
the study is devoted to assessing the cost-effectiveness of digital design in the context of the oil
refining industry. The costs of introducing digital technologies, payback periods, and projected
economic benefits are analyzed. It also examines factors influencing the final results, such as
changes in operational efficiency, reductions in design time, and improved quality of the final
product. The study provides an overview of current trends in the digital design of refinery
equipment and makes the case for the adoption of these technologies to improve the
competitiveness and sustainability of enterprises in this industry.

Keywords: digital engineering, refinery equipment, computer-assisted design (CAD), virtual
models, process simulation, cost efficiency, technology implementation costs, return on
investment, operational efficiency, competitiveness, enterprise sustainability, process
optimization, digital engineering trends, oil refining industry, product quality.

Introduction

The purpose of this work is to explore and evaluate the potential of digital design in the field of
oil refining equipment, with a focus on identifying the cost-effectiveness of introducing modern
technologies. The main tasks aimed at achieving this goal include: analysis of modern digital
design methods, that is, to review current digital design methods and technologies used in the oil
refining industry; creating virtual models of equipment, developing virtual models of oil refining
equipment using computer-assisted design (CAD) systems and other modern tools; process
simulation and optimization, conduct simulation of production processes based on virtual models
in order to optimize equipment operation and improve production efficiency; estimate costs and
payback, analyze the costs of introducing digital technologies, estimate payback periods and
provide a reasoned analysis of cost-effectiveness; assessing the impact on production
performance, explore the impact of digital design on production efficiency, reducing design time
and improving the quality of the final product; formulation of recommendations, based on the
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analysis, develop recommendations for enterprises in the oil refining industry regarding the
implementation of digital design, taking into account its economic efficiency.

Objective

“Digital design of oil refining equipment and its economic efficiency” is determined by several
important factors:

1. Technological progress: modern digital design technologies, including computer-assisted
design (CAD) systems, provide unique capabilities for creating virtual models, process
simulation, and equipment optimization, which significantly improves design in the oil refining
industry.

2. Production efficiency: The introduction of digital technologies in the design of oil refining
equipment can significantly improve the efficiency of production processes, reduce time and
financial costs, and improve the quality of the final product.

3. Enterprise Competitiveness: Enterprises that proactively embrace modern digital design
techniques can improve their competitiveness through faster innovation, faster time to market, and
lower costs.

4. Social responsibility and sustainability: The use of digital design can also help improve the
environmental and energy efficiency of oil refining equipment, which meets modern requirements
for sustainable development and social responsibility in business.

5. Global Challenges: In the face of changing energy policies and the growing need to reduce
emissions and improve energy efficiency, digital design represents an important tool for coping
with the challenges of modern energy.

Thus, the study of the digital design of oil refining equipment and its economic efficiency is a
relevant and promising area that can make a significant contribution to the development of the oil
refining industry.

Experimental base and test methods

As part of the study "Digital design of oil refining equipment and its economic efficiency™ as an
experimental basis, it was carried out by employees of the Research Laboratory "Nanomaterials
and Nanotechnologies™ and the Department of Petroleum and Chemistry of the Azerbaijan State
University of Petroleum and Industry, and test methods can cover the following aspects:

1. Virtual laboratory tests: creation of virtual laboratory conditions for modeling production
processes and operation of oil refining equipment. Using CAD and other software to create three-
dimensional virtual models. Virtual laboratory testing in the context of digital refining equipment
design is the creation of computer environments that allow the simulation of production
processes, the functioning of equipment, and their impact on the final products. The use of
computer-aided design (CAD) systems and other software tools is a key element of this approach.
Here are some aspects of virtual laboratory testing:

*Creation of 3D models: Three-dimensional virtual models of oil refining equipment are created
using CAD and other tools. These models may include various components, such as piping,
reactors, heat exchangers, and other elements of production systems.

*Modeling of production processes: Virtual laboratories allow you to simulate oil refining
processes in real time. This includes the simulation of chemical reactions, heat transfer, material
flows, and other physical and chemical processes.
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*Testing various scenarios: Virtual laboratories provide the ability to test various scenarios of
equipment operation, change process parameters, and evaluate their impact on the final results.
*QOptimization and analysis of production parameters: Virtual experiments allow optimization of
production parameters, which can lead to improved process efficiency and cost reduction.

*Staff Training: Virtual laboratories can serve as a training tool for staff, allowing them to
become familiar with manufacturing processes, respond to different scenarios, and make decisions
in a virtual environment.

*Reliability and safety analysis: Virtual laboratories can also be used to analyze the reliability and
safety of equipment by simulating possible emergency situations and assessing their
consequences.

Overall, virtual laboratory testing plays a key role in modern digital refining equipment design,
enabling more efficient and safer design, analysis, and optimization of production processes. Let's
look at an example of a virtual laboratory test for the design and analysis of oil refining equipment
using CAD.

-Creating a 3D model:

*Engineers use CAD software to create a 3D model of an oil refinery plant.

*The model includes various elements such as distillation columns, reactors, heat exchangers, and
pumps. Using advanced tools to create highly interactive 3D models of oil refining equipment
with detailed views of each component. The ability to scale, rotate, and zoom in on models for
more detailed analysis.

-Modeling of production processes: Using a virtual laboratory, engineers simulate the processes of
destruction of raw materials, catalytic reactions, and fractionation of petroleum products. -
Visualization of production processes using graphs and diagrams that allow you to analyze the
dynamics of changes in parameters over time. And modeling algorithms take into account thermal
and chemical interactions between various equipment components.

- Testing various scenarios: Engineers conduct virtual tests by changing process parameters such
as temperature, pressure, and raw material flow and evaluating how changes in conditions affect
output products, energy consumption, and process efficiency.

-Optimization and analysis of production parameters: Using virtual tools, engineers optimize
parameters to achieve maximum productivity and minimize costs and explore various scenarios,
such as changing the composition of raw materials or optimizing equipment configurations.
-Personnel Training: The virtual laboratory can be used to train operators and engineers, allowing
them to become familiar with equipment operation, respond to emergency situations, and make
decisions in a virtual environment.

- Reliability and safety analysis: Engineers conduct virtual tests of emergency scenarios such as
leakage, overheating, or equipment failure to assess the reliability and safety of the system.

This approach allows engineers and designers to gain a deeper understanding of production
processes, minimize risks, and reduce development time, which ultimately helps improve refinery
efficiency.

Some well-known companies and their projects in the field of digital design and oil refining can
be mentioned:

*Siemens Digital Industries Software: Siemens provides digital design and simulation software
products for a variety of industries, including petroleum refining. They offer solutions such
as Teamcenter and Tecnomatix.
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*Aspen Technology: AspenTech specializes in software for process modeling, optimization, and
control in industries including petroleum refining.

*AVEVA: AVEVA provides engineering, design, and asset management software, including
solutions for the petroleum refining industry.

* Honeywell Process Solutions: Honeywell provides manufacturing and process automation
solutions, including petroleum refining. Their systems include virtual simulation tools.

*Bentley Systems: Bentley Systems provides infrastructure modeling software solutions,
including digital design technologies, for the petroleum refining industry.

Please refer to the latest news, company websites, and reviews for the latest information on their
projects and products in the field of digital refining equipment design.

2. Process simulation: Use of production process simulators to analyze the operation of
equipment in various modes. Modeling of chemical, thermal, and mechanical processes associated
with oil refining.

In the field of process simulation in oil refining, various software tools are used to simulate and
analyze the operation of equipment under various conditions. Simulation programs allow
engineers to conduct virtual tests, optimize production parameters, and predict system behavior.
Here are some examples of tools used to simulate processes in oil refining:

*Aspen HYSYS: Aspen HYSYS is one of the most popular process simulation tools in the
chemical and petroleum refining industries. It provides simulation of chemical, thermal, and
hydrodynamic processes such as distillation, cracking, reactions, and others.

Aspen HYSYS is manufactured by Aspen Technology; Inc. Aspen Technology is a global leader
in engineering and simulation software for the process industry. The Aspen HYSYS product is
part of their software portfolio and is widely used in chemical, oil and gas, and other industries to
simulate and optimize production processes. Aspen HYSYS is manufactured by Aspen
Technology; Inc. Aspen Technology is headquartered in the USA. However, as a global company,
Aspen Technology serves customers around the world, providing engineering and simulation
software and solutions for a variety of industrial sectors, including chemical, oil and gas,
pharmaceutical, and other industries.

*UniSim Design: UniSim Design, provided by Honeywell, offers process simulation capabilities
for the chemical, refinery, and other industries. It includes libraries of models for various pieces
of equipment and processes.

UniSim Design is manufactured by Honeywell. Honeywell is an international corporation
headquartered in the United States. Honeywell specializes in automation and control, providing a
variety of technological solutions for a variety of industrial sectors, including chemicals, oil and
gas, energy, and other industries. UniSim Design is part of their software and engineering
solutions for modeling and optimizing manufacturing processes.

*COMOS Process: COMOS Process, developed by Siemens, provides an integrated solution for
the simulation and design of industrial processes, including petroleum refining. It provides
simulation of thermal, hydraulic, and chemical processes. The COMOS Process is manufactured
by Siemens AG, which is headquartered in Germany. Siemens is a large international
conglomerate providing a variety of technology products and services in a variety of industries,
including energy, healthcare, transportation, and industry.

COMOS Process is part of Siemens software designed for the engineering and life-cycle
management of industrial facilities.
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*ProMax: ProMax, provided by Bryan Research & Engineering, is designed for process
simulation and optimization in the chemical and petroleum refining industries. It allows you to
simulate various operations such as distillation, absorption, and reactions. ProMax software is
produced and provided by Bryan Research & Engineering (BR&E). BR&E is an American
company headquartered in the United States. They specialize in the development of software
products for the modeling and simulation of chemical processes, including those in the chemical,
oil and gas, and other industries. ProMax is one of their products designed for engineering
simulation and process optimization in the chemical industry.

*KBC Petro-SIM: Petro-SIM, provided by KBC Advanced Technologies, provides a
comprehensive process modeling solution for the petroleum refining industry. It includes tools for
analysis, optimization, and control of production processes.

KBC Petro-SIM is manufactured by KBC Advanced Technologies. KBC is an international
consulting and engineering company specializing in the energy and chemical industries. KBC
headquarters are in the UK.

Petro-SIM is software for the simulation and optimization of processes in the oil, gas, and
chemical industries. This is an innovative solution that allows you to simulate complex
technological processes, predict their operation, and optimize parameters to achieve maximum
efficiency.

These tools enable engineers to create virtual models of refinery equipment, conduct tests, analyze
production parameters, and optimize processes.

3. Prototype testing: If there are physical prototypes of the equipment, conduct experiments
using real samples to verify and confirm the results of virtual models. Testing physical prototypes
of equipment in the oil refining industry may involve creating mock-ups and prototypes to
conduct real-life experiments and verify results obtained from virtual simulations. Some
companies specialize in creating prototypes and conducting physical tests in this area. Here are
some examples:

*TNO (Netherlands Organization for Applied Scientific Research): TNO is an organization for
applied scientific research in the Netherlands. They provide testing and prototype development
services to a variety of industries, including petroleum refining.

*Fluor Corporation: Fluor is a global engineering and construction contractor. The company
provides prototyping and testing services to the chemical, oil, and gas industries.
Fluor Corporation is headquartered in Irvine, Texas, USA.

*Emerson Process Management: Emerson provides technology solutions and services, including
prototyping and testing, for industrial applications. Emerson Process Management has been
renamed Emerson Automation Solutions. Emerson Automation Solutions is a division of Emerson
Electric Co. and specializes in providing automated solutions for a variety of industries, including
oil and gas, chemical, and other industries

Emerson Electric Co. has a global presence, and they have offices and representative offices in
various countries around the world. Emerson Electric Co. Headquarters is located in St. Louis,
Missouri, USA.

*Wood Group: Wood Group provides engineering services, including prototyping and testing, to
the oil and gas industry. The Wood Group merged with Amec Foster Wheeler to create the new
Wood Group. The new company adopted the name Wood. Wood's headquarters are in the UK.
Wood's main office is in Aberdeen, Scotland.
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*Schlumberger: Schlumberger is a leading global technology company for the oil and gas
industry. They provide hardware testing and prototype development services. Schlumberger is a
large international company with offices around the world. Schlumberger headquarters is in
France, in the city of Paris. However, Schlumberger has offices and representative offices in
various countries and cities around the world, including the USA, Russia, Saudi Arabia, and
Brazil. Azerbaijan, and many others. These companies offer engineering services, including
creating physical prototypes and conducting testing to validate the results obtained from the
virtual simulation process.

4.Tests on pilot plants: In the case of pilot plants for oil refining, carry out experiments and
measurements on these plants to collect data for the analysis of production parameters. Pilot
plants in the petroleum refining industry are small functional models that are used to conduct
experiments, test new technologies, or optimize processes. Pilot plant tests provide valuable data
to analyze production parameters and evaluate efficiency before scaling up production to full-
scale plants. Here's how to imagine a pilot plant and some general testing rules:

Pilot installation:

*Scaling: Pilot plants can be scaled-down versions of full production equipment, allowing
scientists and engineers to study processes under realistic conditions.

*Miniature Processes: Pilot plants simulate major petroleum refining processes such as
distillation, cracking, hydrotreating, and others using reduced volumes of feedstock.

* Equipment Simulation: Pilot plants contain scale models of equipment such as reactors,
distillation columns, and heat exchangers to simulate operating conditions.

Test rules:

*Defining Goals: Defining test goals could be process optimization, evaluating the effectiveness
of a new technology, or adapting to changes in raw materials.

*Monitoring Systems: Installation of monitoring systems to record real-time data such as
temperature, pressure, flows, and chemical composition.

*Control Measurements: Conducting regular measurements of parameters related to product
quality, energy consumption, and other key indicators.

*Modifications and Experimentation: Make changes to process parameters or experimental
conditions to evaluate the effect on results.

*Safety: compliance with safety standards during pilot plant operation.

*Data Analysis: Collect and analyze data to identify trends, determine optimal conditions, and
make decisions based on the results.

*Scaling: In the case of successful trials, developing a strategy for scaling successful results to
full-fledged production. Pilot plants provide valuable knowledge and experience that can reduce
risks and improve the efficiency of introducing new technologies and processes into the oil
refining industry.

5. Evaluating the effectiveness of changes: Experimental implementation of digital technologies

in real production conditions, followed by evaluation of changes in production efficiency, product
quality, and reduction in design time. Measuring the effectiveness of changes introduced using
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digital technologies into production processes is a key step to confirm the positive impact and
make decisions about scaling. Here's an example of what it might look like:

An example of the implementation of digital technologies in oil refining:

Goal: Improving the efficiency of the production process for the destruction of heavy oil fractions
using digital technologies.

Steps:

*Digitalization of the Process: Development of a virtual model of the destruction process using
digital twins and digital design tools.

* Integration of Sensors and IoT: Installation of sensors and IoT devices to monitor real
parameters in real time (temperature, pressure, raw material consumption).

* Optimization with Artificial Intelligence: Implementation of an artificial intelligence system to
analyze data and optimize process parameters in real time.

*Experimental Implementation: Stage-by-stage implementation of digital technologies in real
production condition with evaluation of effectiveness at each stage.

*Monitoring and Evaluation: systematic monitoring of production parameters in real time,
comparison with previous data, and analysis of results.

*Product Quality Analysis: Assessing the impact of changes on the quality of the final product,
including analysis of chemical composition and compliance with standards.

*Economic Analysis: Calculates the economic benefits of digital technology, including reduced
design time, reduced energy costs, and increased productivity.

Results: After the successful experimental implementation of digital technologies, the following
results were achieved:

*Increased Efficiency: Reduce energy costs by 15% and increase productivity by 10% by
optimizing process parameters.

*Product Quality: Improving the quality of the final product based on analysis of the chemical
composition and compliance with standards.

*Reduced Design Time: Reduce design time for new technologies and processes by 20% through
the use of digital twins.

*Economic Benefit: calculation of positive economic benefits, including saved energy costs and
reduced design time.

This example demonstrates how digital technologies can be successfully integrated into
manufacturing processes and then evaluated for improved efficiency, quality, and cost benefits.

6. Measurement of economic parameters: Collecting data on the costs of introducing digital
technologies, measuring the return on investment, and other economic indicators. Measuring the
economics of digital adoption includes collecting cost data, measuring the return on investment
(ROI), and other key economic indicators. Here is an example of assessing economic parameters
for a project to introduce digital technologies into the production process:

An example of assessing economic parameters:

Project: Implementation of a digital monitoring and control system in an oil refining plant.

Project goal: improve operational efficiency, reduce costs, and increase productivity using digital
technologies.

Project Stages:
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*Investment: Purchase and installation of digital sensors, monitoring systems, and software for
digital control. Training.

*Costs: Costs for purchasing technological equipment, updating software, training personnel, and
integrating the system into the current infrastructure.

*Production Time Loss: Estimate the time required to implement and integrate new technologies
and productivity losses during the transition period.

*Qperating Costs: Forecasting operating costs such as energy costs, maintenance, and technology
upgrades.

Performance Measurement:

*Improved Productivity: Measures productivity improvements due to the introduction of digital
technologies (for example, reduction in equipment downtime).

* Energy Saving: Measure energy savings and determine the impact on operating costs.

*Product Quality: Evaluation of product quality improvements, if any.

ROI assessment:

*Cost calculation: calculation of the total investment and operating costs associated with the
project.

* Benefit Calculation: Estimating economic benefits such as cost reduction, increased output, and
increased efficiency.

*ROI Calculation: Calculate ROI as the ratio of benefits to costs, expressed as a percentage.

Approximate Result:

*After the introduction of digital technologies, the project demonstrated a cost reduction of 15%
due to optimization of production processes. Increase productivity by 10%. The payback period
for investments is less than 2 years. This example highlights the importance of systematically
measuring and evaluating economic parameters when introducing digital technologies in order to
assess their impact on business processes and enterprise performance.

7. Data Analysis: Application of statistical methods to analyze data obtained from experiments in
order to identify statistically significant differences and dependencies. Data analysis in the context
of the oil refining industry may include processing information about production parameters,
product quality, equipment efficiency, and other key indicators. Here is an example of data
analysis to optimize processes in an oil refinery plant:

Data Analysis Example:
Goal: Optimization of the cracking production process to improve the efficiency and quality of
the final product.

Data Analysis Steps:

*Data Collection: Record data on temperature, pressure, raw material and product flows, chemical
composition analysis, and equipment operation.

*|dentification of Key Performance Indicators (KPI): Determination of KPIs such as raw material
utilization rate, cracking efficiency, and percentage of target product yield.

*Trend ldentification: Using data visualization to identify time trends and patterns in the
operation of production processes.
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*Correlation Analysis: The study of relationships between various process parameters, such as
how changes in temperature affect efficiency.

*Anomaly Analysis: identification and analysis of anomalies or abnormal situations that may
affect production. Optimization of Parameters: Modeling of various optimization scenarios,
changing process parameters, and analyzing their impact on KPlIs.

*Optimization Effect Monitoring: Implementation of optimal parameters and monitoring their
impact on production in real time.

Example Result:

*Trend Identification: Analysis showed that increasing the temperature in the reactor leads to an
increase in cracking efficiency.

*Optimization of Parameters: Changes in temperature parameters resulted in an 8% increase in
raw material utilization without an increase in unwanted products.

*Production Impact: Implementation of optimal parameters has resulted in increased overall
process efficiency and reduced downtime.

*Economic Impact Assessment: Calculation of economic benefits from increased productivity and
reduced energy costs. Data analysis allows you to identify patterns, optimize production process
parameters, and make informed decisions to improve efficiency and economic productivity. In
general, a combination of virtual and real experiments will allow us to fully evaluate the
effectiveness of digital design of oil refining equipment and determine its potential benefits from
the point of view of economics and production processes.

Results of digital design and technology and their discussions.

The results of digital design and technology implementation in the oil refining industry can have a
significant impact on production efficiency, product quality, resource savings, and other key
aspects. The discussion of these results is an important part of the decision-making and
management strategy of the enterprise. Here are a few areas that can be considered when
discussing the results of digital design and technology implementation:

1. Improving Efficiency: Discusses specific improvements in manufacturing processes achieved
through digital design. This may include optimizing parameters, reducing equipment downtime,
and improving overall efficiency.

2. Product Quality: Consideration of the impact of digital technologies on the quality of the final
product. Discuss improvements in quality control, predictive maintenance, and other factors that
contribute to quality improvement.

3. Economic Benefit: Analysis of economic indicators such as cost reduction, productivity
improvement, and ROI. Discuss the financial benefits of digital innovation.

4. Integration with Management Processes: Discussion of the integration of digital data into the
management processes of an enterprise. Information is used to make strategic decisions and plans.
5. Reducing Design and Startup Time: Consider the results of reducing the time to design new
processes and start up new equipment. How digital technologies affect the speed of
implementation of new solutions.

6. Development of Digital Culture: Discussion of how the introduction of digital technologies
affected the corporate culture and competencies of employees. What efforts have been made to
train and develop staff
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7. Risk and Safety Analysis: Assessing results in the context of risk management and safety. How
digital solutions help reduce risks and improve security.

8. Plans: Discussion of plans for the further development and implementation of digital
technologies. What technologies or strategies are planned for future phases.

Discussing the results of digital design and technology is important to create a common
understanding of the results achieved, identify learning points, and identify future directions for
development.

Conclusion

As a result of the study, it can be concluded that the digital design of oil refining equipment has
great potential for increasing the efficiency and competitiveness of the oil refining industry. The
use of modern tools and technologies such as computer simulation, virtual prototyping, and data
analysis can speed up and improve the design process, reduce testing costs, and ensure greater
accuracy and quality of products. In particular, when using software packages such as
SolidWorks, it is possible to develop equipment for additional purification of oil from mechanical
impurities with high accuracy and speed. This significantly improves the design process and
reduces product development time. However, it should be noted that digital design cannot
completely replace physical testing and inspection. It is important to conduct comprehensive
testing of equipment in practice to ensure its functionality and effectiveness. Thus, the digital
design of oil refining equipment is an important tool for improving production efficiency and
reducing the cost of developing new products in the oil refining industry.
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ABSTRACT

Finding nonlinear features from raw data is a challenge to perform discriminative tasks in big data
analytics. Deep learning algorithms can be used in this scenario to extract complex non-linear
features from huge datasets, and then simple linear models are used to perform discriminative
tasks taking the extracted features as input. The main advantages of this approach include adding
non-linearity to the data analysis and computationally efficient implementation of linear models
that are easier to implement than extracted features, which are automatically a major advantage in
big data analytics. Thus, a large amount of input data is used to develop non-linear features, which
IS a great advantage for data analysts, as the knowledge present in the data can be effectively used.
In this way, data analytics can be greatly benefited by applying deep learning techniques. Also,
the paper considered such methods as Big Data, Semantic Indexing, Deep Learning, Frequent
Pattern (FP) Tree and set of Frequent Elements, Machine learning algorithms, Supervised
Learning, etc. These methods were represented in analysis of sick people at diagnostics of
diseases.

Keywords: Big Data, analysis, Tree Projection, Machine Learning.

Introduction

Managing large volumes of different types of data is a major challenge faced by all organizations.
The right analytics platform is essential to manage this data. In addition to analytics, incident
correlation, metrics calculation, and statistics development are included and may vary depending
on the scenario.

Machine learning is ideal for exploiting tacit knowledge in these large, disparate databases with
very little manpower. It learns from available inputs and/or outputs, is strictly data-driven, and
operates at machine scale, able to handle the large number of variables as well as the complexity
of data essential in today's big data world. Machine learning consists of various data analysis
disciplines ranging from predictive analytics and data mining to pattern recognition, and various
algorithms are used for these purposes.

In the era of big data, innovative tools and techniques are required to extract, process and store
large amounts of data and to find structured insights from the database. These techniques must be
scalable enough to support on-demand demand and also distributed to allow for parallel
processing. Several such algorithms are briefly described in the following section. Frequently
used pattern search in large databases is a very important and expensive task in the world of data
mining in the last few years. The FP Growth algorithm is an efficient and effective way to handle
huge datasets that are scalable in nature. It was found that this algorithm performs better than
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other similar algorithms like Apriori algorithm and Tree Projection. The main reason for the
improved performance is in the methodology of finding frequent item sets without using
candidate generation. The main feature of this method is the presence of a special data structure, a
Frequent Pattern Tree (FP tree), which is responsible for storing information related to a set of
elements. A brief description of the methodology is described below [15,16].

* FP tree is constructed using 2 passes, compressing input databases to represent Frequent
Patterns.

* As a next step, the compressed dataset is divided into conditional datasets, where each number
represents a frequent sample.

* Finally, each conditional database is extracted separately. As a result, the frequent item set can
be extracted directly from the FP tree.

Problem statement

The main methodology of this algorithm is divided into two stages: Frequent Pattern (FP) Tree
and Set of Frequent Elements.

Deep learning is a new field of machine learning, and its main goal is to bring machine learning
closer to one of its main goals - artificial intelligence. One of the important features of deep
learning is the ability to analyze unsupervised datasets, which is highly demanded in big data
analytics because the data here is unlabeled and uncategorized. Fewer-known applications include
extracting complex patterns from huge databases, faster data retrieval, data labeling, and more
concentrates. Its main advantages are its robustness, generalizability and scalability. In this
learning methodology, no pre-design of features is required, features are automatically learned to
be optimal for a specific task. Because the learning is automatic, it is also robust to the natural
variability of the data. It is also generic as it can be used for several applications and data.
Scalability is another very important feature of this methodology, as the performance here
improves with increasing data and can be massively parallelized. Another great advantage is that
it can extract representations from unsupervised data without manual intervention, which is
extremely effective in big data because the volume of data is large.

Below are some common applications of deep learning in big data analytics [18].

Information retrieval is one of the main tasks of big data analytics, and it is highly dependent on
efficient storage and retrieval process. Here, the problem increases as the volume of data is large.
In this case, semantic indexing is extremely useful, presenting information more efficiently,
automatically aiding in the process of knowledge discovery and understanding. Deep learning
enters the picture because it can generate high-level abstract data representations that can be used
for semantic indexing. Since data representation plays an important role in data indexing, deep
learning is used to provide semantic and relational understanding of complex data along with
vector representation of data patterns, leading to faster search and information retrieval. In the
world of big data, large and heterogeneous datasets are two major challenges for traditional
approaches such as trial and error to extract meaningful information from these datasets. Also,
very few tools allow processing this huge, complex dataset in a short amount of time. Machine
Learning, a new and rapidly expanding field of research, provides an effective and efficient
solution to the above issues by applying relevant machine learning techniques that differ from
traditional approaches [19].

The solution of the problem
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There are several learning styles or learning models that a machine learning algorithm can adapt
to achieve the desired result. Common learning styles include Supervised Learning, Unsupervised
Learning, Reinforcement Learning, Transduction, and Learning to learn. A brief description of
these learning styles is described below [20, 21].

For neural networks, it is used to find the error of the network and make necessary adjustments to
the network to minimize it. Figure 3.2 illustrates the basic methodology in supervised learning.
The main goal in supervised learning is to build a model that can make predictions based on
evidence under conditions of uncertainty. To do this, it first takes known input data and, based on
it, trains a model to be able to generate a prediction with a new set of inputs [23, 24]. Support
Vector Machine (SVM). A Support Vector Machine (SVM) is a supervised machine learning
algorithm that can be used for both classification and regression problems, although it is mainly
used in classification problems. Here, we describe each data item as a point in an n-dimensional
space, where n denotes the feature number. The value of the specific coordinate is basically the
value of the feature. The following example explains it better.

Suppose we have a sample set that is 50% male and 50% female. Following the characteristics of
this sample set, we need to create some rules so that it is possible to correctly determine the
gender of a new person based on this set of rules. This is basically a classification domain
problem that can be effectively solved by a Support Vector Machine. Example characteristics for
observation here are height and hair length. First, we plot the data based on these two features that
clearly classify the set into two segments. Here, the circles represent the female population and
the squares represent the male population.

The support vector is the coordinate of an individual observation. Here (45, 150) is the support
vector representing the female. A Support Vector Machine is a boundary that can optimally
separate two groups. Since many frontiers may exist in the market problem, there are various
strategies that are quite efficient to find the optimal frontier. The simplest way to understand the
objective function in SVM is to find the smallest minimum distance of the boundary from the
closest support vector that can belong to any class. After finding all distances for all boundaries,
we simply select the boundary with the maximum distance from the nearest support vector.

A support vector machine finds the best way to classify data based on the position relative to the
boundary between the positive class and the negative class. This boundary is known as the hyper-
plane, which maximizes the distance between data points of different classes. Like decision tree
and random forest, support vector machine can be used in both classification and regression, SVC
(support vector classification) is for classification problem.

from sklearn.neighbors import KheighborsClassifier
knn = ENeighborsClassifier ()

knn.fit (X _train, ¥ _train)

y_pred = knn.predict (X_test)

Reinforcement Learning is a very popular technique in today's machine learning world, where an
agent learns to perform a task based on its learning experiences from its environment. The basic
idea is that reinforcement is positive if a goal is achieved and negative if an obstacle is
encountered. Video games and robotics are areas where this learning methodology is widely
applied. In general, there is an agent, a game character or a robot, that moves through the
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environment. An agent is allowed to perform a task while moving. If he encounters obstacles
while moving, the result is negative, if he reaches the goal, it is positive.

Results

This learning technique is also used to optimize anemia management in hemodialysis patients.
This is a very well-known problem in nephrology, the suitability of this methodology is the
solution to the problem of achieving long-term stability in patients' hemoglobin levels. If the
patient is in a certain position, this technique suggests a sequence of actions that guides the patient
to the best possible position [32].

Another real-life application of this learning is marketing campaign optimization. A basic
approach is to use information from a marketing campaign to suggest company policies to achieve
long-term organizational goals achieved through the implementation of such learning [32].

During the differentiation of "lung" diseases, when analyzing complaints and anamnesis, the most
common symptoms require special attention:

- shortness of breath,

- speed of development,

- shortness of breath,

- temperature,

- humidity (external factors) etc.

The importance of big data in obtaining real results on the basis of block scheme with the help of
"data" obtained below is emphasized.

Basic information:

Table 1.
Disease types
Covid-19 (A) | Asthma(B) | Pneumonia(C) | AXOX*(D)
Physical examination (F.m
Temperature Regular cough Temperature Pathological sputum
Cough Wheezing, Difficult breathing Musculoskeletal pain Chronic cough
Difficulty breathing Choking fits Cough Tobacco addiction
Loss of taste and smell Respiratory Sore throat (ds) Occupational factors
inflammation (exposure to chemicals,
dust)
Sore throat Chest pain (da4) Shortness of breath
(dyspnea)
Table 2
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< X-ray (Lung) and Computed Tomography (CT)
N 1-R12,3,4,56,78,9-R2
o
N 1 Normal
~ 2 | Damaged: 1 segment of 1 share
< 3 1 segment to 1 share
§ 4 | 1-sided damage
e 5 | Bilateral damage - both sides
o) 6 | Total and subtotal damage
7 | 3orless foci of induration less than 3 cm
© 8 "Frozen glass" type solidification in more than 3 foci less than 5 cm
N 9 | "frozen glass" diffuse hardening and consolidation of lung tissue with reticular changes
Table 3
Temperature (T) Degree Stethoskope (S) PZR test (PZR)
Subnormal 36°C asagi Number of breaths: Pozitive
Normal 36,4°-36,8°C a. Up to 25 per minute Neqgative
Subfebril 37,1°-38°C b.min. 25+
Febril 38,1°C c.min. 30-40
Letal max 43°C d.min. 40+
Table 4
Blood test (Q)
1-Q1
2,3,4,5,6-02
1 Normal
2 Moderate leukocytosis
3 Leukocytosis
4 Leukocytosis, anemia
5 The number of leukocytes, neutrophils, platelets is normal
6 Marked leukopenia, lymphopenia, eosinophilia, thrombocytopenia

The importance of big data in obtaining real results on the basis of block scheme with the help of
"data" obtained below is emphasized.
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Yes
IfR=F2 &0=0Q2& F.m=d3
Y

| Covid-19 | @_— Asthma
¥ v v ;

End

Conclusion

In today's era of big data, by applying unstructured traditional algorithms/methods, environmental
studies, biomedical science, engineering, etc. It has become a real challenge to get meaningful
insights with complex datasets in fields such as So, various innovative tools, technologies and
frameworks have been developed to solve these problems. The following considerations were
reflected in the issue:

- Storage and processing of large data sets is analyzed using Hadoop distributed file system and
Map Reduce programming paradigm;

- framework, various NoSQL data warehouses with flexible schema example, several machine
learning algorithms such as supervised, unsupervised and reinforcement learning are considered;

- various tools, technologies, machine learning algorithms and their application in the field of
analytics are described in detail;

- the application methodology of machine learning algorithms is explained
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ABSTRACT

Brachiopods are a widespread and rapidly evolving group of organisms that are extremely
important for the development of the biostratigraphy of Devonian deposits. Devon was their
heyday. Their special significance for the stratigraphy of Devonian deposits is also determined by
the fact that the first subdivision of the Devonian in the type sections of Western Europe was
made mainly based on brachiopods. At present, in almost all regions, Devonian deposits are
divided into local or regional zones based on brachiopods. Brachiopod zones of zoo geographic
provinces are compared with each other by stepwise correlation, through intermediate sections
based on linking with zones identified by other groups.

The article provides a correlation of local stratigraphic units and biostratigraphic zones, identified
only in the Upper Devonian deposits of Transcaucasia, with synchronous units of Western Europe
and other regions of Eurasia.

Keywords: section, deposits, formation, zone, stage, fauna, horizon, biostratigraphic zones, sub-
formation.

Introduction

Devonian deposits in the Southern Transcaucasia are distributed over a limited area - in the
western part of the Nakhchivan Autonomous Republic, but here they are widespread and are
represented by all three well-characterized faunal departments. Moreover, if the Lower and
Middle Devonian deposits are distributed only in the western part of the territory of the
Nakhchivan Autonomous Republic, then the Upper Devonian deposits are also developed in the
adjacent areas. Currently, a scheme has been developed for the zonal division of Devonian
deposits developed in these areas, identifying 16 local stratigraphic units (formations) and 20
biostratigraphic zones.

Biostratigraphic zones, formations and sub-formations identified in the Devonian deposits of the
Nakhchivan Autonomous Republic and adjacent areas, based on the study of the entire complex
of organic remains, mainly brachiopods and conodonts, can be compared with synchronous
deposits of typical sections of Western Europe (Ardennes and Eifel Mountains) and many regions
of Eurasia, etc. Despite the great distance of most of these regions from Transcaucasia, thanks to
the general and characteristic species of brachiopods and representatives of other faunal groups,
almost all local divisions of the Devonian, including the Upper Devonian of Transcaucasia, are
correlated with synchronous deposits established in these regions.

Problem statement

The Famennian stage in the Devonian sections of Transcaucasia is represented by six local
formations: Noravank, Ertich, Kadlin, Shamamidzor, Gortun and Arshakiakhbyur; Each substage,
with a three-member division of the stage, corresponds to two formations.
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The Noravank Formation, which belongs to the lower Famennian substage in continuous sections
of the Upper Devonian of Transcaucasia, is recognized within the Mesoplica meisteri brachiopod
zone. The stratotype is located within the Amagu-Gnishik anticline in the Gnishik River gorge,
under the Noravank monastery (Armenia). The lower limit is drawn by the appearance in the
section of the index species, Cyrtospirifer asiaticus Brice (=C. archiaci Murch., sensu Verneuil,
1845) and other accompanying species.

In addition to the stratotype section, deposits of the Noravank Formation are exposed in the
Ertichsky and Yaydzhinsky (parastratotype) sections and in the lower reaches of Bagarsykh-
Deresi. They are represented by thick, light, often sugar-like quartzites and black, brownish-black
clayey shales, which include layers and interlayers of dark gray, sandy limestones and light bluish
siltstones. The thickness of the formation ranges from 60-151.5 m; it reaches its maximum in the
Yaydzhinsky section, and its minimum in the Bagarsykh-Deresi region.

Limestones often contain organic remains: brachiopods, foraminifera, conodonts, algae, etc.

In the sediments of the Noravank Formation, 10 species and subspecies of brachiopods were
found (see table): Mesoplica meisteri (Peetz), M.tasadyrica (Nal.), M.kayseri Khalfin,
Ripidiorhynchus griasica Nal., Cyrtospirifer asiaticus Brice, Tenticospirifer cf.tenticulum ( Vern.,
sensu Tien, 1938), etc.; of these, 8 species appear in the Noravank Formation itself [1].

Of these brachiopods, Mesoplica meisteri is the guiding form for the Meisterian layers of the
lower Famennian of Kazakhstan. M.tasadyrica was described by D.V. Nalivkin (1937) from the
upper Meisterevian layers of Kazakhstan. Ripidiorhynchus griasica is a common and leading form
for the Yelets layers (lower Famennian) of the Leningrad and Voronezh regions of the Russian
Platform. Cyrtospirifer asiaticus is one of the characteristic, guiding forms for the lower
Famennian stage. Tenticospirifer tenticulum comes from the Bureg layers of the Urals, etc.[3].
Thus, almost all brachiopod species found in the Noravank Formation of Transcaucasia date its
age as Early Famennian.

In the sediments of the Noravank Formation, 13 species and subspecies of conodonts were
identified (identified by V.G. Khalymbadzhi): Icriodus cornudus Sannem., l.alternatus (Br.et
Mehl,), I.subterminus Joung., Polygnathus aff.desorosus Stauffer, Pol. sagittalis Khalym.sp.nov.,
Pol.szulcewskii Matysa, Pol.procetus Br.et Mehl. and etc.

Analyzing the above conodont complex, V.G. Khalymbadzha (1979/5) concludes that with the
exception of Pol.streeli, all other species are most often distributed in the lower Famennian stage.
In general, V.G. Khalymbadzha believes that the Noravank Formation may correspond to the
Palmatolepis triangularis conodont zone [2].

Thus, the Noravank formation corresponds to: the Zadonsky horizon of the Russian platform, the
lower part of the Izhemsky formation of Southern Timan, the lonishsky formation of Lithuania,
the Makarovsky horizon of the western slope of the Southern and Middle Urals, the Koglysaysky
horizon of the Middle Tien Shan, the Meisterevsky layers of North-Eastern Kazakhstan and their
analogues in others regions.

In Belgium, the lower part of the Senzeil beds (Fala) probably corresponds to the Noravank
Formation. In the Rhineland, the lower part of the Nekhden Formation should be compared with
the Noravank Formation of Transcaucasia. In Afghanistan, the lower part of the so-called 9th
zone with Cyrtospirifer asiaticus can be correlated with the Noravank Formation (according to D.
Brice, 1977).

The Ertichi Formation is accepted within the scope of the Cyrtiopsis orbelianus - Cyrtiopsis
davidsoni famenniana brachiopod zone. The stratotype of the formation is located in the basin of
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the Eastern Arpachay River, along its left bank, near the ruins of the village of Ertich. The lower
boundary is established by the appearance in the section of index species of the corresponding
zone and representatives of the accompanying brachiopod complex: Ptychomaletoechia omaliusi
(Goss.), Centrorhynchus baitalensis Reed, etc. Sediments of the Ertich Formation are exposed in
the basin of the East Arpachay River - in the Ertich (stratotype) and Yaydzhinsky (parastratotype)
) sections, as well as in the middle part of the Shamamidzor gorge.

Lithologically, the deposits of the Ertic Formation are represented by limestones, quartzites and
black, brownish-black clayey shales. The thickness of the formation in the stratotypical Ertichsky
section is 82.5 m, and its greatest thickness is in the Yaydzhinsky section - 256 m.

Limestone strata and interlayers, especially sandy ones, contain a very rich fauna, the
predominant of which are brachiopods. The formation includes several layers and interlayers
consisting entirely of calcareous algae.

The Ertic Formation includes 57 species and subspecies of brachiopods (see diagram):
Schuchertella chemungensis Conrad, Productella chitralensis Reed, Pr.lachrymosa Hall,
Mesoplica tasadyryrica (Nal.), Praewaagenoconcha speciosa (Hall), Pareliana Modell.,
Ripidiorhynchus ferguensis (Goss. ), Ptychomalotoechia omaliusi (Goss.), P.depradi (Mansuy),
P.turanica (Roman.), P.charakensis Brice, Centrorhynchus letiensis (Goss.), C.baitalensis (Reed),
Eoparophorhynchus triaqualis (Goss.), Paryphorhynchus cf.fatima Hal.,, Pugnoides nana
Martynova, Yunnanella synplicata Grabau, Camarotoechia ex gr.sobrina Stainb., Cyrtospirifer
verneuili yunnanensis (Mansuy), C.whitneyi (Hall), Cyrtiopsis orbelianus (Abich.), C.davidsoni
famenniana Paeck. , Athyris gurdoni (Reed), etc. From this complex, 42 species and subspecies
appear in the Ertich Formation itself.

The vast majority of species from this complex are known from the Famennian stage of Eurasia
and North America, and they are mainly distributed in the lower Famennian and the above
brachiopod complex determines the Early Famennian age of the Ertich Formation of
Transcaucasia. For example, Schuchertella chemungensis in North America comes from the
Upper Devonian Chemung Beds. In Kazakhstan, this species is common in the Meisterian layers
of the lower Famennian, etc.

Thus, the Ertic Formation, based on the richest complex of fauna, primarily brachiopod fauna, can
be correlated with: the Yeletsk horizon (with small upper layers of the Zadonsk horizon) of the
central regions of the Russian Platform, with the upper parts of the Meisterian layers of North-
Eastern Kazakhstan, the Makarovsk horizon of the Urals and their stratigraphic analogues in other
regions. In the Franco-Belgian basin, the section interval of the Ertic Formation of Transcaucasia
apparently corresponds to the Mariembourg layers (Falb) with characteristic forms of
Ptychomaletoechia omaliusi (Goss.). In the Rhineland, the considered section interval of the Ertic
Formation corresponds to the middle most part of the Nechden Formation. In Afghanistan, this
interval apparently corresponds to the upper part of the so-called 9th zone with Cyrtospirifer
asiaticus Brice (=C. archiaci Vern., 1845; non Murchison, 1840), C. quadratus Nalivkin, etc.

The Kadrli Formation is accepted within the scope of the Dmitria seminoi Zone. It conformably
overlies the Ertich Formation. The lower limit is established, first of all, by the appearance of the
index species in the section - D.seminoi (Viq.).

The deposits of the Kadli suite are most developed on the territory of Armenia - in the
Shamamidzor gorge (stratotype); within the Amagu-Gnishik anticline - in the gorge of the
Chrakhana River (left tributary of the Gnishik River), southwest of the village of Gnishik; in the
Ararat region, on the banks of the Araks River, near the village of Shikhlar, on one of the isolated
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hills. And on the territory of the Nakhchivan Autonomous Republic - in the vicinity of the village
of Nizhny Yayji (parastratotype); on a large territory located between the Bagarsykh-Deresi river
in the east and the Dzhaanam-Deresi river in the west, in a strip closer to the watershed part of the
Bagarsykh ridge.

Lithologically, the formation is represented by alternating units of limestone, quartzite, mudstone
and sandstone; Quartzites and mudstones are predominant. The thickness of the formation in the
stratotype Shamamidzor section is 106 m, and in the parastratotype Yaydzha section - 105 m.

The formation contains brachiopods, corals (rugosas), conodonts and foraminifera. Of the
brachiopods, 24 species and subspecies were found in the Kadlin Formation: Schizophoria ex gr.
impressa (Hall), Schellwienella cf.percha Stainb., Productella cf.herminae Frech., Pr.lachrymosa
Hall, Whidbornella caperatiformis (Abr.), Mesoplica ex gr.simplicior Whidb., Ptychomaletoechia
omaliusi (Goss.), P.charakensis Brice , Centrorhynchus letiensis (Goss.), Cyrtospirifer verneuili
yunnanensis (Mansuy), C. sinensis mut. alfa (Grabau), Dmitria seminoi (Vig.), Athyris
pseudoglobularis (Reed.), etc. Of those species that appeared in the section of the Qadli
Formation: Dmitria seminoi was established in the Upper Devonian of Iran. In Afghanistan, this
species is found in the "archiaci" zone and the Ptychomaletoechia(?) turanica zone of the Upper
Famennian, with its two-member division. Schizophoria impressa Hall in North America is found
in the Chemung layers, in Kazakhstan - in sulciferic layers. Schellwienella percha in North
America, in the area of New Mexico, comes from the Percha Formation, and in Afghanistan -
from Upper Famennian deposits, etc. Many species originate from the Lower Famennian, i.e.
appeared in the underlying sediments. At the same time, a number of species appeared in the
section from the base of the formation under consideration, and they, as well as most of the
indicated transit species, are generally distributed in the upper Famennian of different geological
provinces of the world, in a two-member division of the stage. Consequently, the presence in the
complex of many Lower Famennian elements and the appearance in the community of many new
species, common in younger formations than the Lower Famennian ones, give grounds to
establish the age of the Kadlin Formation as the basis of the Middle Famennian substage, with its
three-member division.

Thus, the Kadlinsky formation can be correlated with the Lebedyansky horizon and the lower part
of the Dankovsky horizon of the Russian Platform (Mtsensk layers). In the Southern Urals, an
analogue of the Kadlin Formation may be the lower part of the Murzakaevo Horizon, which also
corresponds to the rhomboidea and marginifera conodont zones. The Kadrlin Formation of
Transcaucasia can be correlated with the lowermost part of the sulciferous layers of Kazakhstan.
In the Franco-Belgian basin, perhaps, the formation under consideration corresponds to: Esnier
layers (Falc), Souvenir-Pré layers (Fa2a) with Centrorhynchus letiensis (Goss.), etc., which also
correspond to the rhomboidea and marginifera conodont zones. In Germany, the upper part of the
Nekhden Formation (Falc-Fa2a) and the lower part of the Hemberg Formation (Fa2b) are
synchronous with the Kadlin Formation of Transcaucasia. In Afghanistan, the so-called 10th zone
with Dmitria seminoi is synchronous with the formation under consideration (according to D.
Brice, 1970; 1977).

The Shamamidzor Formation is accepted within the scope of the Cyrtospirifer pamiricus -
Enchondrospirifer ghorensis zone. The stratotype is located in the Shamamidzor gorge, within the
Kadli anticline. The lower limit is established by the appearance in the section of index species of
a given zone and many other characteristic species (representatives of the genera: Sentasia,
Araratella, Syntectirostrum, etc.). They are common in all structures where the underlying

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



sediments of the Kadlin Formation are exposed and lie conformably on them. In addition, there
are beautiful outcrops of the Shamamidzor formation: in the area of the village of Danzik, not far
from the ruins of the village of Mamadasan; in the lower reaches of Bagarsykh-Deresi, near the
village of Mahmud-Kend; There are also small outcrops at the southwestern foot of Tezhgar
[9,10].

The formation is represented by limestones, mudstones, siltstones and quartzites, interspersed
with each other. The limestones are highly sandy and replete with organic remains, mainly
brachiopods. The thickness of the formation is 33-60 m, with a maximum thickness in the vicinity
of the village of Nizhny Yaydzhi, and a minimum in the Shamamidzor gorge. In other cuts, they
are not completely exposed.

The Shamamidzor Formation is very richly represented paleontologically, especially by
brachiopods. 49 species and subspecies of brachiopods were found here: Aulacella cf.interlineata
(Sow.), Schizophoria ex gr. impressa (Hall), Schuchertella chemungensis Conrad, Productella
herminae Frech, Mesoplica tasadyrica (Nal.), M.simplicior Whidb., Planoproductus hillsboroensis
(Kindle), Sentosia retiformis (Kr.et Karp.), Ptychomaletoechia ex gr.dumonti (Goss. ),
Centrorhynchus baitalensis (Reed), Eoparophorhynchus triaqualis (Goss.), Araratella
dichotomians Abr., Camarotoechia sobrina Stainb., C.tenisica Martynova, Cyrtospirifer verneuili
cyringothyriformis Paeck., C.tarbagataicus (Vas.), C.choui (Grabau) , C. pamiricus Reed, C.
procumbens Simorin, Enchondrospirifer ghorensis Brice, Athyris sulcifera Nal. and etc.

Of these, only 15 species are characteristic of the formation under consideration. Of these:
Aulacella interlineata in England occurs in the Pilton Beds; it is quite often found in Famennian
deposits of the Urals and Kazakhstan (in the Meisterian and sulcifer layers). Planoproductus
hillsboroensis in North America, in the New Mexico area, occurs in the Percha formation.
Productella baitalensis in Afghanistan - at the Ak-Baital Pass (Pamir) - in the lower Famennian
and at the base of the upper Famennian, with a two-part division of the stage. Sentosia retiformis
comes from the Kynov horizon of the Urals and the lower Tournaisian of Berchogur. Cyrtospirifer
tarbagataicus is distributed in the Famennian deposits of Tarbagatai (Kazakhstan - lower Neo-
Devonian). C. pamiricus comes from the Famennian stage of the Ak-Baital region in the Pamirs.
Enchondrospirifer ghorensis is found in the upper Famennian of Central Afghanistan, with a two-
member division of this stage, etc.

In the conodont complex, Pelekysgnathus inclinatus is distributed from the velifer zone to the
lower costatus; Polygnathus streeli and Pol. collinsoni - from the styriacus zone to the costatus
zone. The complex contains species that usually do not rise above the velifer zone and species that
arise in the lower styriacus.

Thus, the Shamamidzor Formation, which we attribute to the upper middle Famennian, apparently
corresponds to the middle part of the Dankovsky horizon of the Central regions of the Russian
Platform and the upper most part of the Murzakaevsky horizon of the Urals. It should be
compared with the Sairam horizon of the Middle Tien Shan, with the middle part of the sulciferic
horizon of northeastern Kazakhstan and their stratigraphic analogues. This can be confirmed by
the following species found here, in addition to the index species: Planoproductus hillsboroensis
(Kindle), Camarotoechia tenisica Mart., Cyrtospirifer procumbens Sim. etc. In the Dinant basin,
the Monfort layers (Fa2b) and the lower Evieux layers (Fa2c) should be compared with the
Shamamidzor formation. In Afghanistan, the Shamamidzor Formation should be compared with
deposits of the so-called 11th zone with representatives of Araratella, Enchondrospirifer,
Dichospirifer, etc., including index species.
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The Gortun Formation, accepted in the volume of the brachiopod zone of Paurogastroderhynchus
nalivkini, to the lower part of the Upper Famennian, with its three-member division. The
stratotype of the formation is exposed in the gorge of the Aratso River, south of the village of
Gortun. The lower boundary is determined by the appearance in the section of the index species of
the zone and, in general, by a sharp reduction in the faunal complex and a change in the
lithological composition. Its deposits, in addition to the stratotype section, are distributed in the
southern part of the Eastern Arpachay river basin: in the area of the village of Nizhny Yaidzhi, - at
the northern foot of the city of Gerankalasy (parastratotype); on the eastern, northeastern ridge
with the peak of Munkh-Bala ogly; in the lower reaches of Bagarsykh-Deresi, - south of the city
of Kabakhdag; at the western and southwestern foot of Tezhgar; on the spurs of the city of Birali-
Kuzey, along a narrow strip stretching west to the southern foot of the Urtsky ridge and into the
Shamamidzor gorge.

Solution of the problem

It is composed of terrigenous rocks (variegated clayey shales and siltstones) with interlayers and
packs of ferruginous clayey (partly sandy), highly micaceous limestones, usually brownish-gray
and brownish. The thickness of the deposits ranges from 28 m in the stratotype to 112 m in the
parastratotype Yaydzhinsky section.

Limestones of the Gortun Formation often contain numerous shells of brachiopod fauna, mainly
isolated valves of P.nalivkini. In general, the formation contains 31 species and subspecies of
brachiopods, of which: Bagrasia chonetiformis (Kr.et Karp.) is common in the upper reaches of
the Upper Famennian and in the Etrenian layers of the Southern and Northern Urals. B.scabricula
(Martin) is found in the upper Devonian and lower Carboniferous of England, the Ardennes and
in several areas of Asia and Eastern Europe, as well as in Afghanistan. Paurogastroderhynchus
nalivkini was established in the deposits of the Gortun Formation of the Upper Famennian of
Transcaucasia and is the leading form for this formation; It was found at approximately the same
stratigraphic level in Afghanistan (D. Brice, 1977). Cyrtospirifer insulcifer lectus Mart. comes
from the upper part of the sulciferic layers of Central Kazakhstan. Species Cyrtospirifer
krestovnikovi Nal., Spirifer distans Sow. and S.pseudosuavis Kr.et Karp. known from Etren shell
rocks of the Southern Urals. Athyris squamigra Kon. and Actinoconchus struniensis (Dehee)
originate from the Etren zone of the Dinant Basin stratotype region. In the deposits of the Gortun
Formation, many species that appeared in the Middle Famennian section continue to exist; these
comprise 17 species. At the same time, those that reappeared in the Gortun Formation (12 species
in total) in many regions of the world are characteristic of the upper Famennian layers and the
transitional layers of the Devonian and Carboniferous [6,7,8].

Thus, the Gortun Formation, attributed to the bottom of the Upper Famennian, with its three-
member division, should be compared with the top of the Dankovo horizon, i.e. with the
Kudeyarov layers of the Russian Platform; Upper Zelenets subhorizon of the Timan-Pechora
province; Ust-Karaganda layers and the lower part of the Simorinsky horizon of Kazakhstan;
Kushelga horizon of the Urals and their analogues in other regions. In the Franco-Belgian basin,
the Gortun Formation should be compared with the ammonoid zones: Gonioclimenia speciosa,
Kalloclimenia subarmata and Wocklumeria sphaeroides. That is, in the Franco-Belgian basin with
the Gortun Formation of Transcaucasia, one can compare the upper part of the Evieux layers
(Fa2c), the Combline-Pont layers (Fa2d), at least the lower half of this unit. In the Eifel
Mountains, the Dasberg Formation (Fa2c) and the lower part of the so-called Waclumer layers
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(Fa2d) are synchronous with the formation under consideration. In Afghanistan, the Gortun
Formation of Transcaucasia corresponds to the so-called 12th zone according to D. Brice (D.
Brice, 1977) with Paurogastroderhynchus nalivkini (Abr.), Buxtonia scabricula (Sow.), etc. In
North America, the Percha Formation corresponds to the Gortun Formation (Percha formation)
with Schellwienella percha Stainb., Camarotoechia sobrina Stainb., Cyrtospirifer kindlei St. etc.,
at least its lower half. From here a large complex of conodonts has been identified [4,5].

The Arshakiakhbyur Formation, accepted within the scope of the brachiopod zone Spinocarinifera
niger - Hamlingella goergesi - Sphenospira julii, now - after at the joint plenum of the ISC
commissions on the Devonian and Carboniferous systems (Minsk, April 1986), the decision was
made to indicate the interval of analogues of the zone Etren in the former USSR should be
transferred from the base of the Carboniferous to the tops of the Famennian stage, and on the
basis of this decision, the Devonian commission of the MSK recommended adopting a three-part
division of the Famennian stage in the former USSR - refers to the tops of the Upper Famennian
substage. The stratotype of the formation is located in the gorge of the Arshakiakhbyur River
within the Kadlin anticline, on its southwestern wing. The lower boundary of the formation is
quite clear, it corresponds to the beginning of the transgressive sedimentation cycle and is marked
by the appearance of sandy-clayey, somewhat lumpy, usually reddish-brown limestones, with an
abundant brachiopod fauna: Spinocarinifera niger (Goss.), Mesoplica praelonga (Sow.),
Sphenospira julii ( Dehee) and other species characteristic of this formation. The upper boundary
is drawn at the base of a unit of mudstones with thin platy layers of sandy and sandy-clayey
limestones with Rhipidomella michellini (L'Ev.), Undispirifer of the U.tornacensis group (Kon.),
U.ussiensis Tolm., Camarotoechia panderi (Sem.et Moell .), Syringothyris cf.hannibalensis
Winch. and other characteristic species for the lower parts of the Carboniferous system.

The deposits of the Arshakiakhbyur Formation are exposed in those sections where the deposits of
the Gortun Formation of the Upper Famennian are developed and lie conformably on them.
Lithologically, the formation is represented mainly by alternating units of yellowish-gray sandy
limestones and black shales, which also include layers and interlayers of sandstones and
quartzites. Thickness - 60-100 m.

Results and discussion

Among the organic remains, numerous brachiopods, corals, bivalves, crinoids, foraminifera,
calcareous algae, conodonts, etc. are found, and for almost all groups of fauna its Etrenian age is
clearly determined. Thus, the faunal complex of the Arshakiakhbyur Formation is close to that of
the Etroeungt layer (Tnla) and, possibly, the lowermost Hastier layers (Tnlb) of the Franco-
Belgian Basin. In Germany, the formation under consideration is adequate to the upper half of the
so-called Waclumer layers (Tnla). The Lytvinsky horizon of the Southern Urals, the ore-bearing
layers of the Liman formation of the Dnieper-Donets depression, the “C a” deposits of Donbass,
the upper most part of the Simorinsky horizon of Kazakhstan are synchronous with the
Arshakiakhbyur formation (now all these stratigraphic units, according to the decision of the
MSK, have been transferred to the tops of the Upper Famennian). In the western and central parts
of the Russian Platform, the Arshakiakhbyur Formation corresponds to the Trans-Volgian
horizon. In the Kuznetsk Basin, the Abyshevo Horizon can be compared with the Arshakiakhbyur
Formation. The Arshakiakhbyur Formation can be compared with sediments at the level of the
Etren zone in Iran and Afghanistan; in Afghanistan, these deposits are part of the so-called 12th
zone (D. Brice, 1977). In North America, the upper part of the Percha formation, New Mexico, as
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well as the lower layers of the Kinderhook series (Bushberg and Hannibal layers) of the Missouri

{S5N: 2298-0946 (Print), 155N: 1987-8114 (Oniine)

River basin can be compared with the Arshakiahbyur Formation (Scheme 1)

Scheme 1. Biostratigrapic division of the Upper Devonian of the South Transcaucasus
(Nakhichevan Autonomous Republic and adjacent regions).
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Conclusion

The practical value of the work is determined by the development of the most detailed
stratigraphic scheme of the Devonian of Transcaucasia, which can serve as the basis for a legend
for the State Geological Map at a scale of 1:50000 and larger scales and linking it with the ISC.
The great importance of brachiopods is determined by the fact that they are one of the most
effective groups of fauna not only for dating the age of sediments in natural outcrops, but also
give good results when conducting broad interregional correlations.
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ABSTRACT

In this paper an automatic intelligent irrigation system is considered. Irrigation regimes for
agricultural crops provide the determination of scientifically based norms of irrigation, depending
on the soil, physiological, climatic and technical characteristics of the irrigated array. In modern
irrigation systems, the parameters of irrigation regimes are calculated similarly to traditional
methods. But to solve the problem of efficient irrigation, it is necessary to take into account the
weak formalizability, which makes it difficult to use accurate mathematical models to describe the
control system. The solution of this problem would be partially possible if there were many
qualified experts who, taking into account the linguistic nature of the variables, are able, using
their experience without constructing any dependencies, to determine the optimal irrigation rates.
In the absence of such reference experts in intelligent irrigation planning systems, mathematical
models based on Soft Computing should come forward. Our model is based on Z-information, as
an important qualitative attribute of information on which decisions are based is its reliability. The
concept of Z-number relates to the issue of reliability of information, especially in the realms of
decision analysis. Z-number valuations, take into account the uncertainty of the experts™ opinion
in estimation of the options.

Keywords: Z-numbers, uncertainty, reliability, fuzzy logic, linear interpolation, similarity

Introduction

In the last century, water infrastructure has been developed considering the growing demand for
agricultural products in the Azerbaijan Republic. International experience shows that the priorities
for achieving efficiency in irrigation agriculture depend on the level of economic development of
the country, the degree of development of science, the existing potential of highly qualified
personnel. Methodical approaches and problem-solving methods for systematic evaluation of
irrigation and melioration systems should be adapted to the current situation. The main
characteristics of the measurement quality are accuracy and reliability. Increasing the accuracy of
the measurement due to the reduction of its error is technically difficult, expensive and laborious.
Therefore, the level of accuracy to which one should strive is determined by the criterion of
expediency, which depends on specific conditions and the purpose of measurements.

Various methods, including using of fuzzy logic, have been developed to make an automatic
irrigation design. For example, a fuzzy logic controller was suggested for a drip irrigation system
in Qatar. The following parameters were used in fuzzy rules for decision-making in the Mamdani
model: soil moisture, water consumed, solar radiation, and temperature [9]. Fuzzy Logic is used
in [6] for the evapotranspiration, that takes into consideration recent rainfall, humidity, radiation,
and a crop coefficient. Authors in [7] used fuzzy logic for the automatic control of water pumps.
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In this work, we consider the automatic irrigation system based on Z-information. Prof. Zadeh
introduced the concept of Z-numbers to describe the uncertain information, which are more

generalized notions. A Z-number is an ordered pair of fuzzy numbers (A B). Here A is a value

of some variable and B represents an idea of certainty or other closely related concepts, such as
sureness, confidence, reliability, strength of truth, or probability [10]. It should be noted that in
everyday decision-making most decisions are in the form of Z-numbers, for example:

(Probability of the state of nature, big, not sure)

(Outcome of the state of nature, medium, very likely)
Zadeh suggests some operations for computation with Z-numbers, using the extension principle.
This theme was extended in [10]. It was shown how to use these Z-numbers to provide
information about an uncertain variable in the form of Z-valuations, assuming that this uncertain
variable is random. In [10] the author offers an illustration of a Z-valuation, showing how to make
decisions and answer questions. Also, an alternative formulation is used for the information
contained in the Z-valuations in terms of a Dumpster-Shafer belief structure that makes use of
type-2 fuzzy sets. A simplified version of Z-valuation of decision relevant information is
considered in [5]. Z-number theory was applied to a lot of problems, for example, a linear
programming problem [1], the approximate reasoning problem [4], where the approximate
reasoning with Z-rules was considered, etc. The paper is organized as follows. In Section Il we
present required preliminaries, formulate a statement of the problem and present a method used to
solve it. In Section 11, we cover the application of the suggested method to a real-life irrigation
problem. Concluding comments are included in Section 1V.

Statement of the problem
Definition. A Z-number [2,3]. A Z-number is an ordered pair of fuzzy numbers, (A, B). A-isa

fuzzy restriction on the values which a real-valued uncertain variable is allowed to take. Bis a
measure of reliability of the first component.

Our problem is to find the Z value of consequence Y; for the Z-values of the current inputs X
given the Z-rules [4]:

Rule 1:If X, is Zy ; =(A ;. By j)and...and X is Z, ,=(A, ; By ,)

ThenYis Z,,=(A,,B,,) ...

Rulen: If X, isZ, ,=(A .. By ,)and...and X, is Z, . =(A, By )
ThenYis Z,, =(A ,.,B,,)

Let the Z-values of the current inputs are the following:

X[ is Zy =(A, By )and...and X, is Z; =(A; ,B; ).

We suppose that the antecedents of the given and current inputs don't overlap. For this purpose,
we use the interpolation approach for Z-rules suggested in [4]. For a new Z-valued antecedent, a
corresponding Z-valued consequence should be determined as an interpolation of Z-valued
consequences.

Solution of the problem
The Z-value of the current output is determined by the following equation [4]:
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where w; are the coefficients of linear interpolation and are determined as follows ,
5.(Z4,.Z,)

5.2, Zy,)
k=1

k=1,..., n are coefficients of linear interpolation, s represents a similarity between given input and
current Z-valued antecedent.

Let A ={a,,,a,,a;3,8,rand A ={a,;,a,,,a,,a,} be A-subparts of Z-numbers.
The distance between two A-subparts as trapezoidal fuzzy numbers is determined as

WSECETY

Where U is a universe of discourse and u=max(U)—-min(U).
The similarity between A subpart will be as follows:
1
S(A,A) =1~

4xu®

xd(A,A)"

In order to characterize the relationship between two subparts of Z numbers, we have to determine
the similarity measure of probability distributions p;, using the method described in [8].

The restrictions will be as follows:
n n
Z;‘ Pj; =1 Zl PijHa, = Bj
i= j=

Where Ha, be the membership function of A-subpart .
Thus, we can represent the similarity measure for probability distributions as

S(Py: Pa,) =1—ma><(2 Pa, = pAsz

j=1
The general similarity measure between two A-subparts of Z-numbers can be determined as a half
of a sum of A-parts similarity and a similarity between probability distributions.

GS(Al! Az) = O-S(S(A&’ Az) + S(ppli Pa, )
$(Z,,Z,) = 0x3(B;, B,) +(1- @) xGs(A, A))]

Where @, 0< w <1, is a weight value depending on experts™ opinion.
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Application of an approach in an irrigation system
Let the input and output variables for the evaporation model be represented as Z-numbers. We
will denote input variables: soil moisture as Z_,, solar irradiance as Z, air temperature as

Z,,air humidity Z,, and the output variable — pump voltage as Z ,.We use this model because

pump voltage impacts directly on the rate of flow of water [3]. An increase in pump voltage will
decrease the rate of flow of water. We use three linguistic terms for each of the inputs: low,
normal and high for soil moisture (Z, ., Z Zg, ign); dim, normal and bright for solar

Zg ol Zsiprigne )» €0ld, normal and  hot for air temperature

si?

sm,normal ?

irradiance  (Z

si,dim?
(Zatcoidr Zatnomars Zatnot)s 10W, normal, high for air humidity (Z,, o, Zannomars Zannign) and five
linguistic terms for output variable —pump voltage: very low (Z ), low (Z,,,), normal

pv,very low

(va,normal )’ hlgh (va,high)’ very hlgh (va,very high )

The parts for antecedents and consequence are the membership functions with the following
parameters [7]:

1. Soil Moisture (the percentage). It ranges from 0 to 100.

Low—{0 0 35], Normal—[20 40 50 60], High—[45 100 100];

2. Solar Irradiance (watts per square meter). It ranges from 0 to 1000.

Dim—{0 0 500], Normal—[350 400 500 675], Bright—[500 1000 1000];

3. Air Temperature (degrees Celsius). It ranges from 0 to 50.

Cold—[00 0 22.5], Normal—[17.5 21 23 27.5], Hot—[22.5 50 50];

4. Air Humidity (the percentage). It ranges from 0 to 100.

Low—[0 0 0 50], Normal—{[35 45 60 70], High—[52.5 100 100 100];

Pump Voltage (volts). It ranges from 0 to 13.

Very low—I[0 0 0 3.3], Low—(2 3 4 5], Normal—[3.3 5 6 7], High—[5 7 8 10],

Very high—[7 13 13 13].

The linguistic terms for inputs and output are shown in Fig. 1 (a, b, ¢, d and f).

We will use the linguistic term “Usually” =(0.1, 1, 1) for all antecedents and consequence. The
codebooks for reliabilities are given in Fig.2.

The total number of Z- rules is equal to the product of the number of linguistic rules for
antecedents. i.e. 81. The mathematical model of this system is the following [7]:

Pump voltage is inversely proportional to the rate of flow of water and is proportional to (Solar
Irradiance x Air Temperature) / (Soil Moisture x Air Humidity).

We construct our linguistic rules based on this mathematical model. For example, we can consider
the following two linguistic rules:
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0 10 20 30 40 50 60 70 a0 50 100
Figure 1 (a). Linguistic terms for Soil Moisture
Dim I I I INurmﬂll I I I I Bright
1
0 1 1 1 1 L ) ) ) ) £
0 100 200 300 400 500 500 700 200 00 1000
Figure 1 (b). Linguistic terms for Solar Irradiance
Cald I I I r:JurmﬂI I I I I I Hot
1
0 5 10 15 20 25 30 35 40 45 50
Figure 1 (c). Linguistic terms for Air Temperature
Law I I I I NIIJFITIE|| I I I I High
1
0 10 20 30 40 50 60 70 a0 50 100
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Figure 1 (d). Linguistic terms for Air Humidity

Very ow Low Mormal High Very,igh

| . %
Seldom
Rarely el
arely Usually Almost always

Always

Figure 2. Linguistic terms for reliability.

Rule 1: If Solar irradiance is (Normal, Usually) and Air temperature is (Cold, Usually) and Soil
Moisture is (Low, Usually) and Air humidity is (Normal, usually) Then Pump voltage is (High,
Usually).

Rule 2: If Solar irradiance is (Bright, Usually) and Air temperature is (Cold, Usually) and Soil
Moisture is (High, Usually) and Air humidity is (Low, usually) Then Pump voltage is (Normal,
Usually).

Let the current Z-values for antecedents be the following:

Z! =(A,.B.) = ((10 20 25 40),(0.10.2 0.3)),
Z! = (A, B}) = ((300 350 400 500), (0.1 0.3 0.5)),
Z!, = (A, BL) = ((15 20 25 35),(0.5 0.6 0.7)),

Z., = (A, B.,) = ((40 50 60 70),(0.6 0.7 0.8)).

Firstly, we determine the similarity between A- parts of given inputs and current antecedents, for
example, for the first rule, assigning p=2.

d (AL Ay o) = (010 +]0— 20| +]0—25[* +]35-40[)? =33.91
d (A, A pomar) = (350 —300]" +]400—350[" +|500—400|" +|675-500|")"'2 = 213.6
d (AL, Ay o) = (015 +]0—20[" +]0—25[" +]22.5-35")"2 =37.5
d (A, Anjon) = (0—40[" +]0—-50[" +]0—60[" +[3.3—70[")"2 = 95.03
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u,, =40-0=40; u; =40-0=40; u, =40-0=40; u, =40-0=40
1

S =1-————x33.91 =0.82
(A§m A&m,low) 4)(402 X

1
SUA 1-——x213.6°=0.918
(A%l KI normal) 375
S(Aat’Aatcold) 1- 135 x37.5° =0.713

1

s(A, =1- 95.038% = 0.539
(Aﬂh Aah,low) 4)(702 X

As the probability distributions for A-subparts are the random numbers that add up to one then we
can suppose that we have the following distributions, for example for soil moisture:

p},gm .=0.16/0+0.19/3.5+0.06/7+0.22/10.5+0.04/14 +

+0.04/17.5+0.01/21+0.01/ 24.5+0.08/ 28 +0.04/31.5+0.13/35
p:,, =0.17/0+0.18/35+0.06/7+0.21/10.5+0.04/14+

+0.04/17.5+0.01/21+0.01/24.5+0.08/28+0.04/31.5+0.12/35
pim,.ow =0.16/0+0.17/3.5+0.05/7+0.20/10.5+0.04/14 +

+0.08/17.5+0.01/21+0.01/24.5+0.07/28+0.04/31.5+0.12/35

p},tm =0.29/10+0.16/13.33+0.05/16.66 +0.18/19.99+0.04/23.32 +
+0.08/23.32+0.01/26.65+0.01/29.98 +0.07/33.31+0.04/36.64+0.03/ 40

p;lsm =0.25/10+0.14/13.33+0.11/16.66+0.16/19.99 + 0.03/23.32 +

+0.08/23.32+0.01/26.65+0.03/29.98 +0.07/33.31+0.03/36.64 +0.03/ 40
pzm =0.21/10+0.13/13.33+0.07/16.66 +0.15/19.99+0.03/ 23.32 +

+0.07/23.32+0.01/26.65+0.03/29.98+0.07/33.31+0.15/36.64+0.03/ 40
Using the equation of similarity for probability distributions, we determine

s<p;m,p&m,w>=1—max[ 3 _}o,n
i1

pAsm.J - pAsm,Iow.J

For simplicity, we will take the same membership functions values for other probability

distributions and consequently the value of similarity measure will be the same.
Thus, the general similarity measures will be as follows:

GS(AS'm’ A%m,low) =0,72; GS('%i ) Asi,normal) =0,819;
GS(A;t’ Aat,cold) = 01 7165! GS(A;h, Aah,low) = 01 6295

Similarity of reliability measures can be determined by the same method as for A-subparts.

Then the similarity measures for reliability parts will be as
s(Bsm' sm, Iow) O 45 S(Bsw Si, normal) 0 62

S(Bat’ atcold) 082 S(B ) 085

ah ah low
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Let the value of weight be @ =0.5. It means that we estimate the importance of restriction and
reliability subparts of Z-numbers equally.
Then the weighted value of the similarity measure will be as follows

S(Zsm’ sm, Iow) 0 SXS( sm? sm Iow) + (1 O 5) XGS(Am’ A%m Iow)] 0 585

S(Z si1 “si, normal) 0.5x S( si v Psi, norma|)+ (1 0. 5) ><GS('A§| ) A&l normal )] 0.7195
S(Zat’ at, cold) 0.5% S( at 1 at cold ) + (1_0 5) X GS(Aat’ Aat cold )] =0.768

s(Z;, ahlow) 0.5xs(Bj,, ahlow)+(l OS)XGS(Aah'AahIOW)] 0.739

Analogously, we have calculated the similarity measures for the second rule” inputs. We choose
the minimum value between the similarity measures for the first rule, and it is equal to 0.585.
Analogously, we have determined the minimum similarity measure for the second rule. And it is
equal to 0.46.

According to (1) the coefficients of linear interpolation are determined as follows:

w, =0.585/(0.585+0.46)= 0.146

w, =0.031/(0.0053+0.031)= 0.853
The Z-values for consequences for the first and the second rules are as follows:
Z,,=(5,710),(0.1,1,1)), Z,,=(3357)0.1,1,1)).

Using a methodology of direct calculation over Z- numbers [6] we can determine
Zy =WZ,,+W,Z, , =((4.245, 6.113, 8.67);(0.044, 0.4634, 0.9233)).

Based on the distance between the determined Z-value of consequence and the given values of
linguistic terms for consequences, we can determine that the current value of consequence for the
case of two rules is defined as

Z, =((Normal); (Usually)).

Conclusion

In this paper, we constructed the irrigation control system based on Z-information. An important
qualitative attribute of information on which decisions are based is its reliability, as it allows
taking into account a degree of experts’ qualification. This solution provides us a better precision.
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ABSTRACT

The paper proposes an approach for safe navigation when changing lanes in a road scenario. The
aim of this approach is to create the baseline value of the decision making module for the lane
changing task with multiple agents to avoid collisions. The paper describes three models of the
project. Model-1 is a working method for implementing modeling. Model-2 is a way to build a
decision-making module using safe zones. Model-3 is the proposed way to build a decision-
making module using value functions.

The paper presents a multi-agent approach to adjust traffic lights depending on traffic situations to
reduce average delay time. The traffic lights of each intersection are controlled by a mobile agent.
This approach creates a classical non-stationary environment, as each agent's decision affects
neighboring agents. Therefore, each agent must not only learn from past experience, but also take
into account the decisions of its neighbors to rule out dynamic changes in the traffic network.
Fuzzy Q-learning and game theory are used to develop new policies based on previous
experiences and decisions of neighboring agents. The results obtained from the simulation show
the advantage of the proposed method over fixed time management, fuzzy Q-learning and fuzzy
Q-learning methods.

Keywords: intelligent agent, behavior planning, goal planning, action planning, agent
simulation, simulation simulation, neural network, fuzzy Q learning

Introduction

Planning safe navigation for mobile vehicles depends on many factors. From this point of view,
the topic of navigation planning can be classified into action planning, goal planning, behavior
planning. Motion planning establishes the movement path of any vehicle, taking into account its
dynamic parameters. The goal is to optimize the path to reach different control points taking into
account the planning time, distance or the various maneuvers required. Behavior planning allows
tactical management decisions to be made regarding the maintenance of distance, lane change and
interaction with neighboring vehicles [1].

The aim of the work is to build a decision-making module based on value functions [2, 3]. The
paper looks at planning the behavior of a multi-agent mobile vehicle under uncertainty conditions.
Agent modeling is a relatively new method. Initially it was mostly the subject of theoretical
considerations in academic circles, but since the 2000s researchers have started to use it in
practice [4].

The task of simulation modeling in the agent approach is to describe the characteristics of the
state of agents and the environment, to study the behavior of agents in various interaction
situations and changing states of the environment. It is known that the simulation modeling
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method is widely used to investigate complex dynamic systems. Research shows that this method
is used when it is difficult to formulate a solved problem, when it is not possible to study the
system, object, processes studied by analytical and numerical methods in sufficient detail. From
this point of view, it becomes important to use new methods that make it possible to solve the
problems of management of complex objects. One such method is the method of agent modeling.
The essence of agent simulation is that the local behavior of agents operating according to their
own rules shapes the overall behavior of the system as a whole (bottom-up design concept).
Existing agent architectures can be classified as follows:

1. Agent architectures based on the principles and methods of an intelligent system (IP)

(advisor agent architectures).
2. Reactive architectures based on behavior and response to external environment events
(reactive agent architectures).

3. Layered architectures based on behavior and methods IS (Hybrid Agent Architecture)
The organization of agent architecture based on the principles of artificial intelligence has
advantages in terms of the availability of methods and tools of symbolic representation of
knowledge developed within the framework of artificial intelligence, but at the same time, the
creation of an accurate and complete model of the environment poses serious difficulties in
representing the processes and mechanisms of justification. These types of architectures include
- Production system-based architecture
- Classification-based architecture
- Architecture with a hierarchical knowledge base etc.
The main advantage of the architectural agents listed above is the presence of a developed mental
subsystem that forms the intellectual component of the agent.
Agent-centered modeling (AVM) is a modeling technique used to study and predict the formation
of complex group behavior patterns by modeling the activity and interaction of many autonomous
agents in specific scenarios [5-7].
Agent-oriented simulations are widely used in academia such as game theory, complex problem-
solving, and information processing systems. Traditional motion planning and control methods
such as PID regulation, linear feedback, or predictive modeling are designed to predict the future
motion trajectories of other participants to avoid collisions, but real-world motion scenarios
assume complex interactions between different participants (schwarting, Planning and Decision-
Autonomous Vehicles, MIT, 2018). To solve this problem, they resort to action planning taking
into account new trends - learning-based approaches and behaviors.
Agent-oriented modeling is a powerful method for modeling dynamic complex systems and
observing their emergent behavior. Using this method, it is possible to model the movement
scenarios of airplanes on the runway and the movements of robots in a manufacturing plant.
Agent models are known to extend the application possibilities of simulation modeling to solve a
number of problems that cannot be solved by system dynamics or event-driven modeling
methods.
This approach differs from the traditional "top-down™ approach to designing a simulation model,
in which the behavior of system elements is determined by global laws. The behavior of the agent
is determined by a set of rules. As a result of modeling, the final results of the activity of the
entire socio-economic system can be predicted. This can be called a "bottom-up” approach: based
on the behavior of individual elements of the system (individual agents) it is possible to infer the
functioning of the whole.
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From a practical point of view, agent modeling is a method that investigates the behavior of the
modeled agents and how it affects the behavior of the whole system.

The reason for the high interest in this model is the wide range of possibilities and agility of the
models.

In the context of agent technologies, a systematic analysis and a methodological concept of the
management of weakly formalized multicomponent systems is prepared.

Statement of problem

System modeling. Suppose it is necessary to plan the collision-free movement of given moving
objects (n-objects). The structure of the management system is given in figure 1. Multi-agent
systems use agent-cars and agent-regulators that interact with each other to minimize the stopping
time of cars at intersections.

Agent automobile Agent controller
ID query of nodes and the
«<— value of the connectionto —
. Arrangement of
Prediction them
the path
— response —_—
«— traffic light signal ——
Short-term
, _ Movement
planning <——— current coordinates ———

Figure 1. Agent-car and agents-regulator interactions in multiagent systems

When cars start moving, each automobile agent calculates the optimal path obtained from the
regulator in the exchange of information about the projected road situation. Regulatory agents
provide this information on the basis of the results of their own forecasting system, which collects
and analyzes the information coming to it during the agent's working time. The vehicle agent
sends information to the regulatory agent about its position in the driving process, at which point
it sends it to the intersection. Based on the overall assessment of the speed and position of all
machines approaching it, the regulator decides to change the signal of the traffic light. In addition,
regulators can exchange messages with neighbors to work together and create the optimal
automotive flow.

In order to perform the task of planning vehicle behavior in an uncertain, multi-agent
environment, a road model with intersections with a fuzzy controller is built in MATLAB
package. A complete road map consists of several intersections [12, 13]. The full route of the
vehicle consists of a set of roads/intersections on which it moves. Photo 2 shows the intersection
of two roads. Four cars arrive at the intersection. During T, vehicles a (car 1 - blue), b (car 2 -
green), c (car 3 - purple), d (car 4 - yellow) aim to cross the intersection in a straight line.
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As you can see from the figure, the movement in each of the possible directions is organized in a
separate lane. This circuit was chosen because the inputs vary.

The parameters, i.e. the number of cars approaching the intersection for each lane, can change the
configuration: by setting the number of cars to zero, a certain lane can be excluded from the
model. This creates a cross-sectional pattern of arbitrary configuration. In the model created, in
order to simplify the calculations, the traffic is chosen in such a way that the number of cars
waiting to move in each lane increases with a certain probability at each specified time interval.
At the same time, for each interval of the signal, the number of cars waiting at the stop line in the
respective lane decreases. Let's look at Figure 3.
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Figure 3. Vehicle traffic at the intersection. a) Normal movement of cars at an intersection. b) a
collision event.

Cars approaching from below and from the right (Figure 2).3 (a)) move up, left and right
respectively. In this case, the exit procedure is strictly determined - only the purple car on the left
does not intervene, so the intersection passes first. The orange car does not move because the
green car intervenes on the right. The yellow car cannot turn left and get ahead of the purple car
moving from the opposite side. The blue car is likewise waiting for the interference on the right to
disappear.

Conclusion

This paper addresses the reactive control of an autonomous mobile robot that needs to safely navigate in
a crowded and unknown environment to reach the desired goal. A successful way to structure the
navigation task to solve the problem is to use behavioral approaches to navigation. In this study,
questions related to the design of individual behavior will be solved using a fuzzy logic approach.
Simulation results show that the fuzzy controller can effectively control every movement of the
robot from its current position to its final movement.
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ABSTRACT

The article is devoted to the obtaining of organic-mineral fertilizers based on solid household
waste. During the obtaining process of fertilizers, solid domestic waste, which is generated in
large quantities in our republic, and minerals with large reserves containing 40-60% gypsum were
used as raw materials. During the experiment, the ratio of solid household waste to drywall was
taken as 95:5 and 90:10. In the article, the chemical analysis data of both raw materials used
during the purchase of fertilizer are given, and the obtained results are explained in detail. During
the experiment, the temperature of the process was 50°C and the speed of mixing was 120
revolutions per minute. Under these conditions, the amount of decomposition of the mixture of
solid household waste with drywall depends on time and the transition of the main components to
the solution within 5-50 minutes. In the variant with a ratio of solid household waste to drywall of
95:5, the degree of decomposition of the mixture is 83%, the amount of nutrients passing into the
solution is P.Os—70%, total N was -77%, and organic compounds were -70%. In another option,
that is, when the ratio of solid household waste to drywall is 90:10, the above-mentioned
temperature of the mixture and the degree of decomposition over time are 65%, the amount of
nutrients passing into the solution is P20s (65%), K20 (70%), total N (75%), and the amount of
organic compounds is 80%. In both options, increasing the duration of the process by an
additional 25 minutes did not significantly affect the degree of decomposition or the amount of
nutrients transferred to the solution.

During the technological process, the residue with a solid organic content formed in the form of
waste is used for salinized soils. A trial to study the effect of improvement was carried out, and it
was determined that the degree of salinization of soils can be reduced from 2.094% to 0.386%
during washing with the application of a meliorate, and salinity can be completely eliminated.
Keywords: Solid household waste, mineral fertilizer, late, salinization, morphological
composition, washing, density, granulometric composition, ameliorant.

Introduction
High-speed development of the country's industry, establishment of new industries, agricultural
processing enterprises, exploitation of natural mineral deposits and their enrichment processes
have led to an increase in the amount of waste generated in the country. According to its origin,
waste generated in the country can be divided into three groups:

1. Waste of industrial enterprises;
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2. Waste obtained in the process of processing and enrichment of natural resources;

3. Waste in the form of cuttings from oil and wastewater treatment [1, 2].
Currently, a very important and necessary work is being carried out in the country to save raw
materials, rational use of natural resources and protect the environment in the field of waste
disposal, their reuse, as well as the use of low-waste or non-waste technologies. In the field of
waste management, advanced methods are used, and extensive research is being carried out in this
direction. The construction of new residential areas, the development of suburban areas has led to
a sharp increase in the amount of household waste [10, 11]. Due to the fact that the main part of
its contents are organic matter and water, solid household waste (SHW) begins to rot in a very
short time and creates favorable conditions for the growth of insects and microorganisms that
cause many diseases. If this type of waste is not disposed of quickly, it can seriously damage the
health of people living in the area and cause an ecological imbalance in the environment. At the
same time, it should not be forgotten that solid household waste is an inexhaustible source of raw
materials and energy that intensifies various technological processes and plays an important role
in the modernization of technologies. The dry part of this waste is used as fuel, and some of it is
used as additional raw material in various industries [3].

Statement of the problem
It is the development of chemical ameliorants and the development of washing technologies
with their use on the basis of solid household waste, which increases the efficiency of washing
of soils with heavy granulometric composition, exposed to various degrees of salinization and
salinization, reduces the washing time and rate. These substances are prepared based on
domestic and industrial waste in order to increase their economic efficiency without reducing
their ameliorative effect.
As a result of many years of research (since the beginning of the last century) to improve soil
fertility, it was determined that elimination of salinity, ecological restoration of saline soils is
impossible without the intervention of chemical elements, i.e. in the absorbing complex of such
soils, sodium ions must be replaced by calcium ions, which can be done in two ways:

e Adding calcium-containing substances to the soil [6, 7];

e This is the decomposition of calcium carbonate in the soil and its transformation into

calcium salts, readily soluble in water [12-14].

Azerbaijan State Oil and Industry University is conducting research to solve this problem. The
employees of the department have developed a technology for the preparation of many
ameliorants and applied them in production. One of these ameliorants is an organic-mineral
complex ameliorative substance produced on the basis of solid domestic waste and drywall.

Materials used and research methodology. It was determined that, on average, 0.41-0.48 tons
of household waste is generated per person per year. One of the main indicators of the SHW is its
physical properties, which also depend on the morphological and fractional composition of waste,
moisture. The morphological composition varies in different proportions according to the seasons.
Thus, there is an increase in the composition of wastes, especially fruit and vegetable residues,
and a decrease in the percentage of metal and glass products, due to the low use of canned
products in spring and summer [4].

Table 1. About SHW statistics formed per capita per day in Azerbaijan.
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Years 1990 1995 2000 2005 2010 2014 2017

SHW statistics
formed per day, 105-120 | 125-130 150-170 180-200 300-350 410-470 420-480
with gram

The main indicators of the chemical properties of the SHW are the content of organic matter,
minerals and hydrocarbons, its richness in nutrients (N, P, K) and organic matter makes it a
valuable raw material for the preparation of organic and mineral ameliorative substances
necessary for the normal development of plants.

Table 2. Chemical composition of solid household waste, with %.

Cities Organic ompounds NO; P,0s K20 H.0 pH
Ganja 40,0-52,0 1,3-1,36 0,77-0,87 0,5-0,9 35,0-40,0 6,1-7,9
Sumgayit 39,0-50,0 1,2-1,45 0,65-0,75 0,4-0,6 30,0-35,0 6,3-7,7

Drywall is one of the largest natural resources in the country, widely used in agriculture [5]. The
amount of gypsum in the composition ranges from 40-60%. The rest is mainly calcium carbonate.

Table 3. The chemical composition of the drywall, with %.

Si02 Al203 | Fe203 | CaO MgO N20 | Na20 | P205 | SO3 H20

157214 |31-19 |2153,05 | 26,9238 | 1,17- 0,89- |060- |11,35 |3570-29.25 | 0,38-1,03
1,08 045 | 0,40

195-175 | 4.95-45 | 055230 | 22,88- | 0,25- - 126- |- 38,23-34,27 | 1,50-0,65
25,78 2,10 2,09

As a result of the analysis, it was found that the density of its framework is 1.3-1.4 g / cm3, the
density of the solid phase is 2.0-2.4 g / cm3, and the porosity is 42-45%. In strength, it resembles
loose rocks. Maximum moisture capacity 37-40%, capillary moisture capacity 32.5-34.6%,
dehydration -5.5-5.6 mm / sec, irrigation 1.0 cm / min. Its water absorption capacity is quite high -
14.0 mm / sec.

Solid household waste, cleaned of all impurities and added with a delay, is fed into a 500 ml
reactor containing a 25% sulfuric acid solution, and the mixer is started. During the process, the
temperature in the reactor is kept at 500°C and the mixer speed is kept at 120 rpm. During the
experiment, SHW is mixed with drywall in two ratios - 95: 5 and 90:10, i.e. the amount of SHW
is 95 and 90 parts by weight, and the amount of drywall is 5 and 10 parts by weight.

Solid household waste, cleaned of all impurities and added with a delay, is fed into a 500 ml
reactor containing a 25% sulfuric acid solution, and the mixer is started. During the process, the
temperature in the reactor is kept at 500°C and the mixer speed is kept at 120 rpm. During the
experiment, BT is mixed with gypsum in two ratios - 95: 5 and 90:10, i.e. the amount of UN is 95
and 90 parts by weight, and the amount of gypsum is 5 and 10 parts by weight.

The amount of the mixture is adjusted so that the ratio of liquid to solid in the reactor. The process
takes 75 minutes. Every 5 minutes, a sample is taken from the reactor and analyzed to determine
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the degree of SHW decomposition and dissolution of the main components. At the end of the
technological process, the solid part is separated from the liquid part by filtration.

All chemical analyses performed during the investigation were performed according to standards.
Determination of the amount of total nitrogen in fertilizer (GOST 26715-85); determination of the
amount of ammonia nitrogen (GOST 20851.1-75); determination of the amount of absorbable
P20s (GOST 20851.2-75); determination of the amount of potassium in a flame photometer (FP
6431, Flame Photometer) (GOST 12533-76); weight method of moisture content designation
(GOST 26713-85); determination of the amount of organic substances (GOST 27980
Determination of the amount of nitrate form of nitrogen that can be assimilated in the soil (GOST
27894.4); determination of the amount of ammonia nitrogen (GOST 27894.3); determination of
absorbable P2Os (GOST 54650-2011); flame photometer (FP 6431, Flame Photometer) (GOST
26726-85); determination of the amount of humus (GOST 26213-84).

The study of the effect of the obtained meliorate on soil salinization is carried out in experimental
conditions according to the following methodology: the agricultural tests of the meliorates were
carried out in laboratory conditions in special containers with a height of 30 cm, a diameter of 5
cm, and a mesh bottom. Air-dried, pre-salting, and desalting graded soil samples are crushed and
sieved. The soil sample determined by the investigation is mixed with a chemical meliorant,
poured into special containers, and lightly beaten until the density of the soil is 1.4 g/cm3. A
calculated amount of washing water is supplied to the soil from the top of the containers. After the
washing rate of 5,000 m®ha, the filtration rate is measured, and samples of the filtered water are
taken for chemical analysis. 3-4 days after the full washing rate is given, the soil is emptied from
the washed containers, dried for 5-10 days, depending on the weather, and prepared for the
chemical analysis [8, 9, 15-17].

Solution of the problem

The purpose of the experimental experiment is to study the genetics of a mixture of SHW with
drywall under the influence of an acid solution, the decomposition of the main components over
time, and the transition of nutrients into solution in 5-75 minutes. The results of the study are
presented in table 4. As can be seen from the data in the table, the rate of decomposition of SHW
in 5-50 minutes is 83% of the rate of decomposition of the mixture in a ratio of 95: 5, the amount
of nutrients in the P205 solution is 70%; K20 -70%; Ntotal-77% and organic compounds -70%.
Alternatively, i.e. the ratio of the mixture in the ratio 90:10 during the specified period is -65%,
and the amount of nutrients in the P205 solution is -65%; K20 was -70%, total -75% and organic
compounds -80%. In both cases, an additional increase in the duration of the process by 25
minutes did not have a significant effect on the rate of decomposition or the transfer of nutrients
into the solution (table 4).

As a result of our first research, it was found that, the filtered liquid-organic mineral complex, rich
in nitrogen, phosphorus, potassium and organic compounds, can be widely used in agriculture as a
liquid fertilizer. The solid part, consisting of organic compounds and gypsum, is completely
suitable for use as an ameliorative agent in the ameliorative of saline soils. At the same time, it is
possible to increase or decrease the amount of gypsum in the ameliorant by changing the ratio of
SHW to drywall.

The ameliorative effect of the obtained ameliorant on saline soils was studied in comparison with
other ameliorants. The experimental experience was carried out at a leaching rate of 1500 m3/ ha,
which gives 10 tons of ameliorant per hectare. During the experiment, a soil sample with a heavy
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particle size distribution (92% of physical clay), a high carbonate content (21.41%), and a weak
gypsum (0.227%) with an initial salinity of 2.31% was used. The experiment was carried out 5
times in special containers:

Table 4. Decomposition of drywall mixture with solid household waste over time and the
transition of the main components to the solution, with % (process temperature 50°C, Movement
speed of the mixer 120 cycle/ minute).

The Time, minute
main

compon g 10 [15 20 [25 [30 [35 [40 [45 [50 [55 [60 [65 [70 |75
ents of

the
mixture

95:5

P205 8,0/7 | 19/ | 22/1 | 28/2 | 37/3 | 43/3 | 50/4 | 63/5 | 77/6 | 83/7 | 84/7 | 85/7 | 84/7 | 84/7 | 84/7

K20 7,0/5 | 16/ | 18/1 | 23/1 | 35/3 | 40/3 | 49/4 | 60/5 | 70/6 | 80/7 | 83/7 | 83/7 | 83/7 | 83/7 | 83/7
0 14 |6 9 0 6 0 3 4 0 4 7 6 6 6

Ntotal 19/1 | 37/3 | 44/3 | 50/4 | 61/5 | 71/6 | 82/7 | 84/7 | 85/8 | 85/8 | 85/8 | 85/8
8,5/7 |17/ |19/1 |6 5 9 4 6 4 7 9 0 1 2 2
.3 15 |6
Organic 9/7 19/1 | 36/3 | 41/3 | 48/4
compou 18/ | 19/1 |6 0 3 0 59/5 | 69/6 | 81/7 | 85/7 | 85/7 | 85/8 | 85/8 | 85/8
nds 17 |6 0 1 0 7 8 0 0 2
90:10
P205 44/3
10/8, | 19/ | 23/2 | 28/2 | 37/3 | 7 49/3 | 50/4 | 64/5 | 77/6 | 84/7 | 84/7 | 85/7 | 85/7 | 85/7
0 17 |0 4 5 5 1 2 5 2 0 2 5 5

K20 9,0/8 | 16/ | 19/1 | 24/1 | 36/3 | 42/3 | 50/4 | 61/5 | 72/6 | 80/7 | 84/7 | 85/7 | 85/7 | 85/7 | 85/7
,0 15 |6 9 2 7 0 4 8 0 6 6 6 6 6

Ntotal 7,0/6 | 17/ | 19/1 | 25/2 | 38/3 | 44/4 | 52/4 | 62/5 | 71/6 | 82/7 | 85/8 | 85/8 | 85/8 | 85/8 | 85/8
0 16 |6 2 6 0 4 6 9 7 0 2 2 2 2

Organic | 9,0/ | 18/ | 19/1 | 32/2 | 37/3 | 48/4 | 60/5 | 70/8 | 82/8 | 85/8 | 85/8 | 85/8 | 85/8 | 85/8 | 85/8
compou | 8,0 17 |6 4 2 0 0 0 0 0 0 2 0 0 2
nds

An air-dried soil sample is crushed and passed through a 1 mm sieve. The required amount of
calculated soil (with a density of 1.4 g / cm3) is weighed, pre-mixed with an ameliorant, poured
into special containers (h = 35 cm; d = 5 cm) and washed. During the washing period, the water
level is always maintained at a height of 5 cm above the soil layer. After every 5000 m3/ha
washing norm, the filtration rate and the amount of filtered water are measured to determine the
mineral content.
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Table 5. Changes in soil salinity after washing with various chemical ameliorants, with %.

Options HCO3 | CI SO4 Ca Mg Na Total of | Dry
salts residue

Before the experiment 0,022 0,022 0,022 0,022 | 0,0220, | 0,022 2,31 2,32
0,36 0,36 0,36 0,36 36 0,36

Washing with water 0,024 0,024 0,024 0,024 | 0,024 0,024 1,18 1,21

(controlled) 0,39 0,39 0,39 0,39 0,39 0,39

Washing by giving 0,024 0,024 0,024 0,024 | 0,024 0,024 0,73 0,74

drywall 0,39 0,39 0,39 0,39 0,39 0,39

Washing with prepared | 0,024 0,032 0,021 0,042 | 0,020 0,096 0,54 0,55

ameliorant 0,39 0,90 6,70 2,10 1,70 4,19

Analyzing the results of the experiment, it was found that the initial salinity as a result of flushing
decreased to 1.18% on dry matter in the case of washing with water. At the same time, the content
of the chlorine ion decreased to 0.106%, and the sulfate ion to 0.676% of the washed components.
The weakest washed salt was Na2SO4. So, as a result of washing in this variant, the amount of
Na2S04 salt decreased by 0.046% to 0.770%, and NaCl decreased by 0.961% to 0.174%.

When the results obtained with leaching with chemical improvers were compared with
conventional water leaching, it was determined that the soil salinity decreased to 0.73% in the late
leaching, however, in this case, 75.79 % of the total residual salts were harmful salts (NaCl -
0.078%; Na2S04 - 0.361; MgSO4 - 0.112%).

Table 6. The hypothetical composition of residual salts after washing with the use of various
chemical ameliorants, with %.

Total Including
Options Ca(HCOs), | CaSO: | MgSOs | Na,SOs4 | NaCl | of Harmful | Amountin
salts | salts % of the
total
Before the 0,029 0,184 0,143 0,816 1,135 | 2,307 | 2,094 90,76
expriement
Washing with 0,032 0,071 0,132 0,770 0,174 | 1,179 | 1,076 91,26
water (controlled)
Washing by 0,032 0,144 0,112 0,361 0,078 | 0,727 | 0,551 75,79
giving drywall
Washing with 0,032 0,116 0,102 0,234 0,050 | 0,535 | 0,386 72,73
prepared
ameliorant

Using a recently purchased ameliorant, soil salinity was reduced to 0.54% as a result of leaching
in the leach option. Compared with the late leaching option, the amount of Na2S0O4 from harmful
salts in the soil decreased by 0.127%, the amount of MgSO4 decreased by -0.010%, and the
amount of NaCl decreased by 0.028-0.234%; 0,102% respectively( table 6).

Re-chemical analysis of the absorbed bases after washing showed that the influence of
ameliorants on soil salinity is different. Although there was a slight decrease in salinity in the
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water wash option, these values were significantly higher in the case of chemical ameliorants. The
resulting organo-mineral complex was used to reduce the amount of absorbed sodium in the soil-
absorption complex from 14.2% to 3.5% when washing saline soils by introducing an ameliorant,
as a result of which a complete elimination of salinity was achieved. As a result of the research, a
technology was developed for obtaining an organo-mineral complex liquid fertilizer and
ameliorative substance containing organo-mineral raw materials, and a technological scheme was
developed (Figure 1).

W H2804
T Drywall
i ‘ ‘:'j'
\ N\
1 2 =l >3 E
Dﬂ[j 5
W /0
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NV S
—
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Figure 1. Technological scheme for obtaining liquid organo-mineral fertilizers and organo-
mineral ameliorants from SHW with the drywall additive.

1. Sorting section; 2. Chopper; 3. Reactor; 4. Sulfuric acid tank; 5. Screw vise;

6. Neutralizing; 7. Dryer drum; 8. Sieves 9. Organo-mineral fertilizer in liquid form

Explanation of the scheme. The pre-sorted (1) and crushed (2) SHW and also the gec (5) are fed
to the reactor (3) with a pre-poured 25% sulfuric acid solution. SHW and drywall are
preliminarily fed into the reactor (3), where 25% sulfuric acid solution is poured. The mixer starts
up. After the mixture is mixed in the required amount, the resulting wash enters the screw (5),
where the solid part is separated from the liquid part. The solid part passes through the neutralizer
(6) and is fed to the dryer (7). The meliorant coming out of the dryer is passed through sieves (8)
and sent to packaging. The liquid part (9) is packaged for use as an organic mineral complex
liquid fertilizer.

Conclusion

Organic-mineral complex ameliorative substance and organic-mineral liquid fertilizer obtained
from SHW with the drywall additive are irreplaceable substances for ecological restoration of
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saline-saline soils and increase of their fertility, increasing the productivity of agricultural crops.
Since they are produced on a waste basis, their application to production is quite economical.
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ABSTRACT

It has been shown that Bingham viscoplastic fluids include oil disperse systems, polymeric fluids,
many types of food materials, cement solutions, oil paints and others, which exhibit viscous,
plastic and highly elastic properties.

However, some viscoplastic fluids exhibit properties that do not obey the Bingham equation. Such
fluids are commonly described by other rheological equations of the Ostwald-de-Ville or
Herschel-Balkley type, which are widely used to describe the flow of plastic greases, heavy oils
and petroleum disperse systems.

This is due to the presence of various particles of the dispersed phase in the liquid, and as a result,
such systems are prone to form coagulation structures up to the formation of aggregate clusters
and frameworks. In addition, the coefficients included in the rheological equation will depend on
concentration, particle size and properties, as well as temperature and many other parameters.

At therefore, here is no consensus on the mechanism of non-Newtonian flow in oil disperse
systems and therefore the many flow or rheological viscosity equations used in practice are
mostly empirical or semi-empirical. However, despite many works and a diversity of approaches
to the rheology of structured disperse systems, including petroleum disperse systems, there is as
yet no satisfactory quantitative theory linking the rheological properties of bodies to the
parameters of their structure. It is possible that this is due to the formation of various disordered
structures that affect the type of rheological model and the nature of the dependence of the
effective viscosity of the dispersed system on the stress and shear rate.

The dependence of liquid viscosity on shear stress is obtained for viscoplastic, dilatant and
Newtonian liquids.

Keywords: non-Newtonian oil, rheology, viscoplastic fluid, viscosity, shear rate.

Introduction

The main problem of the rheology of non-Newtonian oils is studying the regularities of their
behavior under the action of external deforming stresses, taking into account their structure.
Concurrently, are considered the processes associated with irreversible residual deformations and
the flow of various viscous and plastic materials, as well as the phenomena of stress relaxation,
elastic aftereffects, etc. The rheological parameters of non-Newtonian oil allow investigating of
fundamental properties of oil disperse systems that are characterized by shear stress, and effective
viscosity, corresponding to a certain disordered structure of the system. The effective viscosity of
non-Newtonian oils depends on temperature and pressure, as well as shear strain rate, disordered
structure properties, asphalt-resin content and dispersed phase concentration and determines the
degree of oil transportability in its production and processing [1-5].
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The high content of asphaltene-resinous, paraffinic substances and solids of various grades and
nature in non-Newtonian oils creates a special physical structure that gives them viscoplastic
properties, which are described using the Bingham, Herschel-Balkley and Ostwald-de-Weel
rheological models. These high-viscosity oil systems are formed by combining oil emulsions with
water droplets, and oil suspensions with a solid phase in the crude oil and gas suspensions. The
complex physical structure of non-Newtonian oil predetermines the potential for more complex
coagulation structures that negatively affect rheology [6,7].

Statement of the problem

A non-Newtonian fluid with constant differential viscosity is called a perfect plastic fluid or a
Bingham fluid.

Bingham viscous-plastic fluids include oil disperse systems, polymeric fluids, many types of food
materials, cement solutions, oil paints and others that exhibit viscous, plastic and highly elastic
properties. They differ from Newtonian fluids in that some finite stress has to be applied to initiate
flow, which necessitates the development of appropriate rheological models.

Solution of the problem
The rheology of viscoplastic fluids is described by the Bingham equation

r=1,+n7, 7>0 (1)
where zand 7o — shear stress and yield stress respectively , # — viscosity, y — shear rate.
And, if =0, 1o 7 <7,. In this equation, the shear rate y can be represented as a gradient of the

flow velocity:
d(dx/dy) d(dx/dt) av

y = = = X 2
T dy dy @)
From expression (1), the viscosity of a viscoplastic oil can be defined as
T—-1,
n=—:
v
Assume that the change in relative viscosity is proportional to linear strain in the form of
o (2
S m (ﬂ.y) (3)

where AX— increment of linear strain by changing Ay, m coefficient of proportionality, P —is a
measure of the degree of nonlinearity.

In the limiting case Ay —0 , passing to the differential form, we take a non-linear form of writing
the expression (3)

dn _ dx\ Pt dx
Considering that dx/dy = AdV, / dy = Ay, we have
2 = m()P () 5)

With consideration of the initial and infinite viscosity, solution (5) can be written as
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n—C= (n,— Cext(Z (1)?) (6)
where C — liquid concentration, A - relaxation time. And, if y —o0, 50 C =7, . As a result, the
dependence of fluid viscosity on shear stress at m = 1 — n, we obtain the dependencies of

viscosity on shear rate for viscoplastic(n>1), dilatant (n<1)and Newtonian fluids(n =1) in the

form:
7= =exp[%(/1;})p], n>1 m,>0 (7)
no_noc p
M:exp[_&(@})p], n<l, m,<0 (8)
770_7700 p
n=mn, n=1 m=0 ©)

Present the last expression as

/A - exp[—&(/l;?)p] = 1 (10)
o — M p >\P

Decomposing the exponent into a series exp((ﬂy)p) =1+(47)" + %(;L;})Zp +......., obtain

- 1

o =11, o L ™
0 [1+(,1y)"+2(/1y)2"J

Most formulas for determining the viscosity of a viscoplastic fluid, taking into account the linear
exponent decomposition, are based on (11). In particular, to describe the rheology of viscoplastic
polymeric fluids, the most effective is the Carreau-Yasuda rheological model [8,9], represented as

A/ :[1+(,17')p](" " (12)
o — 1,

herern,, n, is the value of the viscosity of liquid at the beginning and at infinity, P - is a

dimensionless coefficient characterizing the transition from the region with initial viscosity to the

region with finite viscosity. As noted in [8], equation (12) describes the rheology of polymer

liquids at various concentrations and temperatures. In [8] a simpler form to describe viscoplastic

fluidsat 7, =0

o

=— 13
T 1 4 (13)

In [10] the following rheological models are proposed for viscoplastic Bingham and Herschel-

Balkley fluids
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It is also important to note the relationship between viscosity and shear stress in the following ©

empirical formula
(n=n.)/(n~n.) =exp(~(27)") (16)

Figure 1 shows the viscosity versus shear rate for a viscoplastic fluid.
In [11], the viscosity of a non-Newtonian polymer fluid containing particles of different

concentrations is defined as a function of shear stress as follows (Fig. 2)

_ o
7 1+(mz)’ )

It should be noted that the coefficients entering equation (17) 77,, M, N depend on concentration
(volume fraction), particle material and temperature.

n.Pa
10004

1001

q

0ot 0 01 T, 1

Figure 1. Dependence of fluid viscosity on shear rate for different equations:
1-(6.17), 1, =500Pas, 2=10s; 2 — =1, ~by*[1]; 3= (17-1.) /(11 —11..) =exp(-2.37°*)
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Figure 2. Dependence of viscosity on shear stress for different equations:

1- =095/ (1+ (0.0467)1'055) ; 2— n=1.15exp(-0.21z°*") +0.01

Figure 3 shows curves describing experimental values [184] of viscosity changes of polymer
liquids by equations (8) and (9).

n.Pas

1000+
100

10

b 01 1 L
V.5

=

Figure 3. The viscosity of polymer liquids versus shear rate: 1 — 0.75% polyacrylamide in 95/5
mixture by weight of water and glycerin (p=2, m,/ p=0.4); 2 — 7% aluminum soap in decalin

and m-cresol (p=2, m,/ p=0.3)

The given calculations and comparison with experimental data allow confirming the correctness
of the accepted hypothesis about the proportionality of the relative deformation viscosity (3).

In principle, rheological models for various non-Newtonian fluid flows do not obey physical laws
but are empirical and semiempirical approximations and formulas describing flow curves in a
certain range of shear rates. Experimental measurements are approximated by some kind of
approximated empirical or semiempirical equations, and the choice of the most convenient one is
largely determined by the degree of maximum approximation of calculated and experimental
measurements or by the simplicity of applied formulas in solving applied problems.
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Conclusion

It is determined that the rheological equations of viscosity of oil disperse systems used in practical
studies are empirical or semi-empirical. It is related to the formation of various disordered
structures, which affects the structure of the rheological model and the nature of the dependence
of the effective viscosity of the oil disperse system on the shear stress and shear rate. The
dependence of fluid viscosity on shear stress for viscoplastic, dilatant and Newtonian fluids is
obtained.
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ABSTRACT

Currently, the search for associative rules is one of the most relevant topics related to information
technology. That is why the article pays considerable attention to the definition of associative
rules. In particular, the article uses "Apriory" algorithm to solve the problem of finding
associative rules, as well as speed up the process of detection of associative rules. Using the
subtleties of the Apriori algorithm, this approach, as a concrete example, demonstrates the
originality of the applied approach "Association Rule Mining".

In this article, the authors consider the problem of identifying hidden dependencies between data,
and also explore and solve the problem of finding association rules using the method Association
Rule Mining B cpene XL Miner.

In recent years, the abbreviation «data mining» and its English synonym from the merging of two
words is very often found in the special literature: Data Mining

This method - searches for associative rules in huge transactions through the information base of
the installation of catalytic cracking. It identifies inputs that affect the output of the catalytic
cracking unit, and also identifies hidden dependencies and useful knowledge. On the basis of this
model there is a prediction of the quality of the output product (for example the relationship
between output and output parameter). The difference between an association’s classification and
clustering tasks is that the search for patterns is not based on the properties of the object being
analyzed, but between several events that occur simultaneously. As a rule, associative rules are as
follows: if (condition), then (result), where the condition is not usually a logical expression (as in
classification rules), but a set of objects from the set | to which the objects (associated) included
in the result of the given rule are connected.

For example, the installation of catalytic. Cracking, based on the analysis of the information base,
in order to predict the quality of the received product of the installation using one of the methods
of Data Mining, namely the search for associative rules, determine the dependencies between
input and output parameters, and also reveal hidden patterns. In this connection, ED-AVQ-6
(ELOU-AVT-6) considers the problem of detecting data dependency related to parameters of the
rectification column.

Keywords: "Apriory" algorithm, associative rules, "Association Rule Mining", improvement,
probability of accidentally, Data Mining.

Introduction

The rapid development of information technology, in particular, storage and advances in
information processing techniques, has enabled many oil enterprises to collect large amounts of
information that needs to be analyzed. Today, the direction related to the intellectualization of
information processing and analysis methods is developing intensively. As a result, automatic
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data analysis is achieved. In this article, widely used method of a new technology called Data
Mining. This method - searches for associative rules in huge transactions through the information
base of the installation of catalytic cracking. It identifies inputs that affect the output of the
catalytic cracking unit, and also identifies hidden dependencies and useful knowledge. [1]

In recent years, the abbreviation «data mining» and its English synonym from the merging of two
words is very often found in the special literature: Data Mining.[5].

Speaking about the problem situation, it is necessary to note that, unlike statistical methods, the
intellectual approach gives the opportunity to identify the inherent in the data uncertain patterns.
In particular, associative rule searches reveal input and output factors as well as dependencies
between them. In order to speed up the process of finding associative rules, the algorithm Priori.(
7)

Problem statement

The one of local refinery has been constantly renewed and developed since its inception. This
tradition continues to this day. In the last ten years, the N-22 (ED-AVG- 6) plant has been
commissioned as a new kerosene and diesel fuel unit with high performance. At the moment, the
capacity of the catalytic cracking unit is 3.0 million tones per year. To achieve this figure with
UOP USA, in order to increase the productivity of the plant, with the firm FW (Foster Wheeler),
the firm "Hamon Thermal Europe” of France were signed contracts.

Today, the local refinery has three certifications: real 1SO-9001 in quality, ISO-14001 in ecology,
TS-18001 in safety.

In order to predict the products listed above, to improve the quality of the output product, methods
of Data Mining technology are widely used.

In literary sources, Data Mining (IAD) is defined by Data Mining technology and IAD practically
refers to undefined and useful knowledge. In this context, knowledge acts as information stored in
the data.

For example, the installation of catalytic. Cracking, based on the analysis of the information base,
in order to predict the quality of the received product of the installation using one of the methods
of Data Mining, namely the search for associative rules , determine the dependencies between
input and output parameters, and also reveal hidden patterns.

In this connection, ED-AVQ-6 (ELOU-AVT-6) considers the problem of detecting data
dependency related to parameters of the rectification column.

To identify a functional dependency:

1) Recovery column, ED-AVQ-6 refinery installation, is predicted based on data input factors
analysis related to the settings in this installation.
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Figure 1. Cracking Mouth.
2) Based on the information base, we constructed the table below.

Table 1. Cracking Raw Materials and Products Characteristics.

Indicators primary products Cracking Products

Vacuum Recycled gas oil Petrol catalytic gas oil

distillate

light heavy
Relative density:
293 0,9100 0,9330 0,7600 0,9300 0,9400
O277
288 0,9131 0,9340 0,7641 0,9330 0,9420
Pags

Boil-off limits, K 623-773 468-773 313-468 468-623 623-773
Molecular mass 360 248 105 200 340
Average molecular 683 582 384 548 676
boiling point, K
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As a result of the analysis of Data Mining methods, the choice fell on the method of finding the
association rules.

Solution of the problem

Data Mining (knowledge extraction) — the search process of various mathematical and statistical
algorithms based on the analysis of clustering, regression and correlation, trends, relationships and
patterns. The purpose of this search is to build a model of dependence. On the basis of this model
there is a prediction of the quality of the output product (for example the relationship between
output and output parameter). The difference between an association’s classification and
clustering tasks is that the search for patterns is not based on the properties of the object being
analyzed, but between several events that occur simultaneously. As a rule, associative rules are as
follows: if (condition), then (result), where the condition is not usually a logical expression (as in
classification rules), but a set of objects from the set | to which the objects (associated) included
in the result of the given rule are connected.

The number of associative rules can be very large and difficult-to-understand for a person. In
addition, not all the built-up rules carry useful information. The following values are introduced to
assess their usefulness:

Support - shows the percentage of transactions that support this rule.

Since the rule is built on the basis of a set, it means that the rule X=>Y has support equal to the
support of the set F, which consists of X and Y:

Obviously, rules based on the same set have the same support,
for example, support for Supp(if (Vacuum distillate, Gas Recirculating Oil), then (gasoline) =
Supp(Vacuum distillate, Gas Recirculating Oil, Gasoline) = 0.5.

Confidence - shows the probability that the presence of a set X in the transaction follows the
presence of a set Y in it.

The validity of a rule X=>Y is the ratio of the number of transactions containing X and Y to the
number of transactions containing a set X:

E'onf..k’ == ¥V = |Dp =gyl — SuppX Uy (2)
| x| Suppzx

Conf(if (Vacuum distillate), (Gas Recirculating Qil)) = 2/3;

Conf(if (vacuum distillate ), then (gasoline)) = 2/3;

Conf(if (Recirculating Gas Oil, Vacuum Distillate), then (Gasoline,)) = 1;

Conf(if (Gasoline), (Catalytic Gas Qil, Gas Oil Recycling)) = 2/3.

If the percentage of Y in a transaction, provided that it contains a set X, is less than the percentage
of unconditional Y, i.e.:

SuppXul¥

ConfX=>=V= p—

< Supp¥. 3
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This means that the probability of accidentally guessing the presence of a set of Y in a transaction
is greater than that of predicting it with the rule X=>Y.
To remedy this situation, an improvement measure is introduced.

Improvement - shows if the random guessing rule is more useful. Rule improvement is the ratio
of the number of transactions containing sets X and Y to the product of the number of transactions
containing a set X and the number of transactions, containing a set of Y:

. |[DF=Xu¥| SuppXu¥

ETIIFH‘X ==V = | o D¥] =_'-'-'upp.5|.‘:-1’ (4)

At present, the problem of constructing associative rules in the light of the discovery of
knowledge in data, in particular finding patterns between related events, is very topical. And the
support and validity of these rules should be above certain thresholds, called respectively
minimum support (min support) and minimum reliability (min confidence). For this purpose, the
software implementation of the Priori algorithm is made in the XL Miner package.

Table 2. Object-feature transaction table.

TID Items

A. Vacuum Distillate, Fuel Oil
B. Gas recirculating oil

C. Gasoline, Kerosene

D. Catalytic gas oil (light, heavy)

Table 3. Normalized transaction table.

X1 X2 X3 X4
1 1 0 1
0 1 0 1
1 0 1 0
0 1 1 0
1 1 0 0
1 1 0 1
0 0 0 0
0 1 0 0
0 1 1 0
1 0 0 0
1 1 0 1
0 0 0 1
1 0 1 1

From the XL Miner menu, select the Association Rules Set the Minimum support values
(#transactions and
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Figure 2. Model for representing association rules

Conclusion
In this article, the question of identification of generalized associative rules was considered. In
order to speed up the process of finding associative rules, the Apriori algorithm is used.
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BJIMSTHUE MATHUTHOM BYPH, CO3JIABAEMOM BCIBIIIKOM HA
COJIHIIE, HA U3MEPEHUSI MATHUTHOTI'O IIOJISI CHCTEMBI HA
3EMUIE

'Apud Mamen-3ane, >@ary.ia Haszapos, *®atuma Beiicanosa, */lzxasua Anues,

STeilimyp Meamnkos,*Pena Mycradaesa, 'dabnyp Anusaze,
Tpodeccop, Benyuuii Hayunslii cotpyanuk, JI.1.H., a.mammadzade45@gmail.com
?Benymmuii HayuHbli coTpyaHuK, K.X.H.,

SMnanmumii Hay4HbI# COTPYIHUK,

“Munaamuil Hay4HbIH COTPYIHUK,

SMunammii HayYHBIH COTPY/HUK,

louent, K.x.H.,

" Acniupanr.

PE3IOME

B nmanHO# cTaThe M3yuaeTcs BIMSHHE MarHUTHOM Oypwu, co3naBaemoii ConHIIEM, HAa U3MEPEHUS
MarHMTHOTO IIOJII B 3a30pe Ceple4YHMKa J3JieKTpomarHuTa. [lomydeHo, 4ro B mepuop
F€OMarHUTHOM Oypu SKCIIEPUMEHTAJBHBIE JIaHHBIE MCCIEAYEMOro OOBEKTa MOTYT CHJIBHO
OTIMYaTbCAd OT peanbHOro 3HaueHus! JUId OKpyXKaroolleld cpeipl TaKUE HM3MEHEHHMS MOTYT
CYLLIECTBEHHO BIUATH Ha pa3BuTre (iopsl, GayHbl U Ha CAMOYYBCTBHE JIIOJEH.

KiroueBple c0Ba: HM3MEPEHHME MAarHUTHOTO MOJs, W3MEHEHME MArHUTHOIO IOJIA 3E€MIIH,
TEXHOTEHHBIE T10JIs1, MarHuTHbIe Oypu CoJHIa.

[Tpu mpoBeneHUH UCCIIEJOBaHUM, BKIIOYAIOMIMX W3MEPEHUE MAarHUTHOIO MOJS “OTKpPBITON” (He
U30JIMPOBAaHHON MarHUTHO HENPOHMILIAEMBIM JKPAaHOM) CHUCTEMBI, Ha HCCIEIyeMOe MarHUTHOE
10JIe MOTYT HaKJIaJbIBaTbCs BHEUIHHE MOJIs (M3MEHEHHE MarHUTHOTO IM0Jd 3€MJIM, TEXHOT€HHbIE
noJsi, MaruuTHele Oypu CoHIa, U T. 1.).

B nanHO# cTatbe M3yuaeTcsl BIMSHME MAarHUTHOM Oypu, co3naBaeMoil ColiHLIEM, HA U3MEPEHUS
MarHuTHOTO IIOJIS B 3a30pe CEpACYHMKA DJIEKTPOMArHuTa, CXema KOTOpOro IpHUBEICHA Ha
pucyske 1[1,2].
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1 — uccnemyemblii 00BEKT, 2 — CEpACYHUK HIEKTPOMArHUTHON KaTYIIKH, 3 — aMIepMeTp,
4 — npeobpazoBaTesb NEPEMEHHOI0 TOKA B IOCTOSIHHBIM.

Puc.1. Cxema skcriepuMeHTaIbHON YCTaHOBKH.

W3mepenuss Ha yCTaHOBKE UIi OOpaOOTKH HCCIEAyeMOro oO0beKTa | MarHWTHBIM TIOJIEM
3aKIroyvaeTcs B cienyronieM. Ha Beixoae npeoOpa3oBaTenis IEPEeMEHHOT0 TOKa B TOCTOSTHHBINA TOK
4 ycraHaBIMBAaeTCs HANPSDKEHUE TOCTOSIHHOrO asekrpudeckoro nosng U. C  nomolnsio
MarHUTOMETpa OIpeleNIIeTCsl HalpsHKeHHOCTh MarHuTHoro nosist H B Touke C, paconioskeHHOH B
CepeMHe CepJIeYHHKA BJIEKTPOMAarHUTHOM Karymku 2. [lomydeHHble 3Ha4YeHHs] 3aHOCSTCS B
TabJIUIly, Ha OCHOBE KOTOPO# cTpouTcs 3aBucuMocts H ot U, cMoTpu puc.2.

Jlata mpoBeneHMs] DKCIIEPUMEHTa Ompenensigach W3 TaOmuiel 1, KOTOpas yKa3blBaeT HU
reoMarHUTHbHIX Bo3mylleHnit B Mae 2023 B ropoae baky, onmy6nukoBanHoi B nuHTepHeTe [3].
HccnenoBanus NpoBOIMIKNCH B CIEAYIOLIEH MOCIEI0BATEIbHOCTH.

Ha pucynke 2 nmpusenens! rpaguku 3aBucumoctd H ot U 10 marHutHoOM Oypu Ha 3emuie moa
nevictBueM Bcnblikk Ha CosHIlE — KpuBas 1, B MOMEHT MarHUTHOW Oypu Ha 3emiie — 2, mocie
MarHuTHoOM Oypu Ha 3emse — 3. KpuBas 1 — Obuta mosydeHa B npouecce usmepenus B 11.00
gacoB 10.05.23 mo marnuTtHO# Oypu Ha 3emie (B Tabmuue 1 3nauenue 4!). Kpupas 2 — Obuia
noJty4yeHa B riporiecce u3mepenus B 14.42 vacos 11.05.23 B MOMEHT CHIILHOM MarHUTHOW OypH Ha
3emie (B Tabnuue 1 3naueHue 6!). KpuBas 3 — Obu1a monyyena B mporiecce uzmepenus B 13.00
gacoB 12.05.23 B MOMEHT 1OCJie MAarHUTHOM Oypu Ha 3emiie. (B Tabnuie 1 3HaueHue 3!)

Taoauna 1.

Yacer 0 3 6 9 12 15 18 21
Hun

1 3 2 1 1 2 3 3 3
2 3 3 2 2 4 4 4 3
3 3 2 1 1 2 2 2 2
4 2 2 2 1 2 2 1 1
5 0 1 1 1 1 2 3 2
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1 — HeT 3aMeTHBIX BO3MYIICHUN; 2 — HeOOobIIe BO3MYIICHHUS;

3 — cnabast reoMarHuTHas Oypsi; 4 — Manas reoMarHuTHas Oyps;

5 — yMepeHHas TeOMarHuTHas Oypsi; 6 — cuibHas TeOMarHuTHas Oypsi;
7 — ®eCTKUI T€OMarHUTHBIA ITOPM; 8 — 9KCTpEeMaNIbHBIN HITOPM.

3 puUCyHKa 2 CJICOYyCT, UTO OO0 U TIOCJIC T€OMarHuTHOMN 6ypI/I SHAYCHUS KPHUBLBIX, CO3AaBACMOI'0

SJICKTPOMAaroiuToM HCKYCCTBCHHOI'0O MAarHUTHOI'O IIOJIA, MMCIOT FJ'IaI[KI/Iﬁ XapaKkTep (<<3TaJ'IOHHa$[
I(pI/IBa}I))) H, C YYCTOM NOTI'pCHIHOCTU 3KCIICPUMCHTAJIbHBIX JAHHBIX, IPAKTUYCCKU COBIIAAAIOT.
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Puc. 2. 3aBucuMOCTh HANPS’)KEHHOCTH MAarHUTHOrO 1noJisi H oT HanpskeHHust HOCTOSIHHOTO
aneKTpudeckoro moss U.

B mpouecce pelicTBUS TeOMarHMTHOM OypH, 0pH MajblX 3HAUYEHHUAX CO3/1aBa€MOr0
AJIEKTPOMAarHUTOM HCKYCCTBEHHOI'O MAarHUTHOTO TOJs, KpUBas HAXOIUTCS 3HAYUTEIBHO HUKE
«3TaNOHHOM KpuBO» 110 3HaueHusa U = 60 BoibT. Brilie 3THX 3HaUeHUH CJIerKa yBEIMUNBaeTCs U
npu 3HaueHuu U = 90 BOJIBT U BbIIIE MPAKTUUYECKH COBMAJIACT C «ITAJIOHHOM KPUBOW».

BriBoabI

1. Orcrona cienyer, 4yTo B NEpUOJ TE€OMATHUTHOW Oypu »SKCIEpUMEHTaJIbHbIE JaHHbIE
HCCIIETyeMOro 00beKTa MOT'YT CUIIbHO OTJIMYAThCS OT PEaIbHOTO 3HAYEeHHUs !

2. JIns okpy>Karoleil cpesibl Takue U3MEHEHHsI MOTYT CYLIECTBEHHO BIIMATH HA pa3BUTHE (IIOPHI,
(ayHbI 1 Ha CAMOYYBCTBHE JIOACH.

Jdexnapauuu
Pykomnuch He OblIa TIpeACTaBIeHa B KAKOW-THOO JPYTOH KypHAI UK Ha KOH(EPEHITHIO.

Orpannqennﬂ HCCJICJ0BAHUA
OFpaHH‘-IeHPIfI, KOTOPBIC MOTJIA OBl MOBJIUATH HA PE3yJIbTAaThl UCCIICAOBAHUA, HCT.

HoarBepxkaenue

ABTOp XoTen Obl BBIPa3UTh OJaroJapHOCTh PAOOTHHUKAM CIYXKObl TOIIEPKKA U TOXKUIBIM
JIOASIM, KOTOpPbIE MPHUHSIN y4acTHE B 3TOM HCCIEIOBaHUH, MOACIUBIINCH CBOUMH OECIIEHHBIMU
3HAHUAMHU M ONBITOM. MX COTpyJHMYECTBO U OTKPHITOCTh B 3HAUYUTEIHHOW CTENEHU
CIOCOOCTBOBANIM TITyOMHE U OOTraTCTBY pe3yJIbTaTOB MCCIEIOBAHUN.
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ABSTRACT

Application of technologies based on world experience in industrial enterprises is important for
increasing efficiency and optimizing industrial processes. Among these technologies are
technologies such as industry 4.0, cloud computing, 10T (internet of things), artificial intelligence
(Al) and block chain. The application of these technologies enables enterprises to achieve a higher
level of process automation, data analytics and data management. The world experience is
developing more as a result of the rapid and effective functioning of industrial enterprises with the
application of these technologies. This helps enterprises to strengthen their position in the field of
competition by reacting to work faster. As a result, industrial enterprises continue to grow, which
in turn promotes the future development of the economy as a whole. Application of new
technologies based on world experience enables enterprises to gain competitive advantage and
increase compliance with industry standards. As a result of the application of technologies in
industrial enterprises, the reduction of labor demand and the faster execution of automated
processes make it possible to clear employment. The results of technologies applied in industrial
enterprises result in faster fulfillment of product demand, on-time delivery of the student and
increased customer satisfaction.

In the article, the current situation of the field of robotics in the experience of Kazakhstan and
Turkey and the steps taken for its development, forecasts are reflected. The importance of
supporting this field by both integrators who know the local market well and by the state was also
noted. In both experiments, the effect of robotization and automation on the industry is reflected
in the article, which accelerates the development of the country's economy and strengthens its
competitive position compared to the countries of the world.

In the experience of Turkey and Kazakhstan, the successes and indicators achieved in recent years
in artificial intelligence, robotic technologies, biotechnologies, nanotechnology, metaverse, virtual
reality, Big Data, energy technologies, super-fast computing, agricultural technologies, cyber
security and other fields have been noted.

Keywords: Industrial enterprises, world experience, innovation, digitization, robotics,
modernization, industry 4.0.

Introduction.

The word "technology" is derived from the Greek words "techne” (art, skill) and "logos™ (word,
description). The distinction between the concepts of technique and technology lies in the fact that
technique refers to the implementation of tasks using specific machines and tools, whereas
technology encompasses processes and methodologies used to innovate, enhance productivity,
and ensure competitiveness.
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Every enterprise aims to address the challenges it faces in production activities with a specific line
of development by learning new technologies. Several factors influence the spread of
technological innovations at the national level and their acceptance by individuals. These factors
include cultural changes, societal norms, communication technologies, the characteristics of
innovations, technology culture and compatibility, technology policy, and technology standards.
According to Heinich, technology is the systematic application of science to practical tasks and
the accumulation of acquired information. He also associates technology with the following five
main factors.

The topic of "Application of technology based on global experience in enhancing efficiency
models in industrial enterprises” is a matter of increasing interest and practical application in
recent years. This model is a strategy aimed at enhancing efficiency and productivity in industrial
enterprises by making maximum use of technologies. Technologies based on global experience
provide effective tools in the industrial sector to improve quality and productivity, minimize
financial expenses, and enhance efficiency. The implementation of this model results in a
significant increase in performance among enterprises and significant advancements in efficiency,
productivity, and innovation.

remanufacturing

communication

influence Technology and control

consistent and
decision-
making

reliability

Figure 1. The factors affecting technology. [2].

The application of technology in industrial enterprises enhances efficiency and enables production
to be carried out more effectively. Through the implementation of technologies, automation and
optimization of production processes improve product quality and create a competitive advantage
among stakeholders. The application of technologies in industrial enterprises allows for more
effective management and sharing of information, thereby speeding up decision-making

processes.[1]
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As a result of the application of technologies in industrial enterprises, there is a reduction in labor
demand and the streamlining of automated processes leads to cleaner job roles. The
implementation of technologies that reduce labor, material, and energy consumption decreases the
financial expenditures of industrial enterprises and enhances the content of the product. The
application of technologies in industrial enterprises improves the efficiency of repair and service
operations, thereby requiring less time and financial investment in maintenance services.

It is possible to categorize technologies as follows (Figure 2).

Technologies
I |
Engineering Informaion Management
technologies technologies technologies

Figure 2. Types of Technologies. [2].

The outcomes of implementing technologies in industrial enterprises result in quicker fulfillment
of product demand, timely delivery, and increased customer satisfaction. By applying
technologies, industrial enterprises establish well-secured and managed databases, enabling swift
decision-making and adaptability of strategies. The automation and monitoring of business
processes serve as significant means for enhancing efficiency in industrial enterprises and
promptly identifying and resolving potential issues. The application of technologies in industrial
enterprises fosters the promotion of innovation and incubation centers, making industrial
enterprises more receptive and adaptable to other technologies.

The indicators of using industrial robots in the world experience during 2019-2023 are shown in
Figure 3.
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Figure 3. The number of industrial robots deployed worldwide in the years 2019-2023. [3]

By 2025, it is expected that the global robotics market will exceed $499 billion. Leading industrial
robot manufacturers include ABB (Sweden), FANUC (Japan), KUKA (China), Mitsubishi
Electric (Japan), and Yaskawa (Japan).[2]

According to the International Federation of Robotics, a total of 553,000 industrial robots were
deployed worldwide in 2022, with over 50% of these robots in China. Compared to 2022, the
number of industrial robots increased by 7% in 2023, reaching 593,000 units.

In the Republic of Kazakhstan, favorable conditions are created for the development of robotics,
supported by both local integrators and government initiatives. Due to the rapid development in
this field, KUKA, one of the influential industrial robot manufacturers, plans to relocate its
headquarters from Russia to Kazakhstan. In addition to these steps, Kazakhstan is a member of
the Robotics and Automation Association. To promote the development of robotics technology,
the national standard ST RK 3824-2022 was adopted in 2022.

Emphasis should be placed on integrating learning standards and instructional strategies with
examples from the Technology Integration View features. It is important to increase instruction
by professionals in the use of technology to meet learning needs. [5]

According to data from the Kazakhstan Automation and Robotics Association in 2022,
Kazakhstan had only 4 robots per 10,000 industrial workers. Although this number is twice as
high as the indicators in 2017, it still indicates that Kazakhstan lags behind leading countries in
terms of robotization. South Korea leads in the number of robots per worker, with 1,000 robots
per 10,000 workers, followed by Singapore with 670 robots and Japan with 399 robots. According
to global averages, there are 141 robots per 10,000 workers.

In recent years, Turkey has achieved significant success in various fields such as artificial
intelligence, robotics, biotechnology, nanotechnology, metaverse, virtual reality, Big Data, energy
technologies, supercomputing, agricultural technologies, cybersecurity, and others. In 2023,
Turkey transitioned to 5G services, introducing faster and next-generation technologies to its
population. Work on 5.5G is expected to begin between 2025 and 2030, aiming to provide
services with even faster and higher-level technologies.

Today, the R&D and innovation ecosystem play a crucial role in positioning Turkey as a leader in
household appliances, commercial vehicles, solar panels, and cement production in Europe. The
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Ministry of Industry and Technology continues its efforts to lead Turkey's progress through
investment, production, employment, and trade policies, aiming to maintain independence,
increase high-tech exports, and expand value-added production. Due to its geographical position,
Turkey is capable of producing for the entire world, including the Arctic, and is enhancing its
cooperation with other countries to increase its diversity in this area.[6]

Turkey utilizes a range of innovation and methods for the modernization of its industry. Some of
these are highlighted below:

Turkey focuses on Industry 4.0 technologies such as automation, Internet of Things (loT),
artificial intelligence, and cloud computing to promote digitization.

Many industrial enterprises in Turkey invest in smart manufacturing systems for modernization.
These systems are used to increase production efficiency, reduce failure rates, and improve
product quality.

Digital design and prototyping methods are crucial for the development of innovative products.
Through these methods, the development process is accelerated, and production costs are reduced.
Turkey supports continuous development through investment in clean production methods and
eco-friendly technologies. In this framework, investments in Renewable Energy and strategies for
reducing emissions are crucial.

Industrial enterprises use technologies such as artificial intelligence and data analytics to optimize
production processes. This provides advantages such as predicting equipment failures, improving
inventory management, and better understanding customer demands.

Turkey establishes education and innovation centers to facilitate the adoption of new technologies
by industrial workers and entrepreneurs. These centers provide education programs and
infrastructure for learning and implementing new technologies.[7]

The effectiveness of innovative technologies and methods used for the modernization of Turkey's
industry depends on several factors. Increasing productivity, innovative technologies and methods
can enhance the efficiency of production processes. Technologies such as automation, robot
systems, and smart manufacturing systems can reduce labor costs and increase production speed.
Cost reduction, modern technology, and methods can help companies reduce operating expenses.
More efficient inventory management, energy-saving systems, and emission reduction strategies
can increase a company's profitability. Improving quality, innovative technologies and methods
can improve the quality of products and services. Digital design and prototyping improve the
development process of the product, while quality control systems and data analytics can help
improve product quality.

Turkey's efforts to modernize its industry are aimed at enhancing its international
competitiveness. Industry 4.0 technologies and digital transformation strategies enable Turkish
companies to be more competitive internationally. The use of innovative technologies stimulates
research activities and promotes innovation. Research centers and technology parks in Turkey
enable companies to develop innovative ideas and offer new products and services. Modern
technology and equipment can contribute to environmental sustainability. Green technologies and
eco-friendly production processes help protect natural resources and reduce environmental
impact. The application of innovative technologies and methods contributes to the development of
labor reserves. Training and improvement programs help workers learn and apply new
technologies. Industrial modernization contributes to Turkey's economic growth. A more efficient
and competitive industry can increase a country's exports and contribute to economic
development.[3]

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Companies that successfully implement Industry 4.0 and increase their productivity outpace their
competitors in competitive races. As the advantages of Industry 4.0 become apparent, these
successful companies serve as examples to others. Companies that successfully apply Industry 4.0
technologies, lead the fourth industrial revolution, and demonstrate the advantages of Industry
4.0:

Understanding the economic aspect can be challenging as it considers both negative and positive
economic outcomes and involves analyzing and deciding on a matter based on economic
indicators, effects, and impacts. The economic aspect is used to evaluate the necessity, efficiency,
and negative effects of economics.

The economic aspect is the evaluation of a business's economic activity from several perspectives,
which can be divided into various types:

Financial aspect: Financial indicators such as the organization's finances and budget, income and
expenses, profit margin, liquidity, and management of loans form the basis of this aspect.
Technological aspect: Technological indicators such as the organization's level of technology
usage, degree of automation, application of new technologies, and development of technology
infrastructure are part of this aspect.

Human resources aspect: Factors such as the productivity of workers and employees, job training,
workforce management, employees' position within the organization, and quality of life are
significant aspects of this category.

Productivity aspect: Indicators of productivity such as the quality of the organization's products
and services, increase in revenue, efficiency of production processes, product development, and
innovation are included in this aspect.

Market aspect: Market indicators such as the organization's market share, market share,
acceptance of products and services by customers, customer loyalty, and competitiveness form
part of this aspect.[4]

Each of these types helps evaluate various aspects of a company's operations and plays a
significant role in improving the efficiency and competitiveness of industrial enterprises.

The economic aspect understanding refers to evaluating a concept, event, or issue from an
economic perspective. This understanding involves considering economics, industry, commerce,
finance, and other economic activities. The economic aspect helps analyze a matter in terms of
economic indicators and effects. It is used to assess a business's profits, expenses, revenues, and
other economic issues. This perspective is an important tool for planning, managing, and
evaluating a business's activities. The economic aspect also helps assess the financial efficiency of
industrial enterprises and their activities. This understanding is a significant guide for discussing
issues related to a business's interests, goals, and objectives. The economic aspect understanding
helps evaluate and improve the efficiency of products, services, and business processes. This
perspective is an effective tool for assessing and planning a business's current situation.[8]

As a result, learning about such relationships can be realized through several methods, including:

- Using specific indexes and indicators;

- Valuation of all available reserves;

- Replacement of all reserves with labor equivalents;

- Use of special equivalents for the analysis of individual group reserves.

It is necessary to differentiate between economic aspect understanding and production potential
understanding. The economic aspects of industrial enterprises vary according to many sources,
but mainly include the following issues:
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1. Production: Industrial enterprises engage in production activities and support the economy by
creating products. Industrial enterprises have a significant impact on the economy by increasing
production and raising the national budget.

2. Production Independence: Industrial enterprises influence the economy positively by increasing
the supply of goods through their own production processes. Activities in the industrial sector
provide a significant opportunity to create jobs and reduce unemployment.

3. Labor Supply: Industrial enterprises value workforce supply and play a significant role in
reducing unemployment and supporting the economy by creating a wide workforce base.
Industrial enterprises finance new projects and research to develop technologies.

4. Innovation: Industrial enterprises promote innovations and engage in various fields by investing
in research and developed technologies. Companies operating in the industrial sector gain
advantages by improving product quality and gaining customer trust.

5. Product Content and Quality: Industrial enterprises strive to improve product content and
quality to meet customer demands and gain market share. Industrial enterprises play an important
role in the development of foreign trade and international economic cooperation and attract
foreign investments to the country.

6. Investments and Finance: Industrial enterprises play a significant role in supporting new
projects and technologies through financial investments. Companies operating in the industrial
sector support cultural development and infrastructure improvement and enrich the country
culturally.

7. Foreign Trade and Economic Relations: Industrial enterprises support foreign trade and play an
important role in the development of economic relations between countries. The activities of
industrial enterprises are significant in terms of increasing income and collecting industrial taxes
in the country.

8. Infrastructure and Engineering: Industrial enterprises play a role in the development of
infrastructure and the implementation of engineering projects. Activities in the industrial sector
support infrastructure development and restrict transportation, energy, and communication
infrastructures.

These aspects confirm the importance of industrial enterprises in the economy and their
significant role.

Improving the economic aspects of industrial enterprises is an important issue for increasing their
efficiency and improving productivity.
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ABSTRACT

The purpose of this report is that the Karabakh and East Zangezur economic regions, which are
known as the regions that will benefit agriculture more, have been under occupation for almost 32
years, the lack of information about the actual use of the lands located in those zones creates the
need for the assessment, economic evaluation, and updating of the quantitative and qualitative
indicators of those lands. It is possible to complete the information gap created in those areas by
completing land construction works on the basis of cadastral data.lt is no coincidence that the
establishment of a modern road-transport infrastructure here is one of the main priorities within
the framework of the rehabilitation program of the territories freed from occupation after the
victory.

Jabrayil, Zangilan, Gubadli, Lachin Kalbajar, Aghdara, Aghdam, Shusha, Khankendi regions have
quite a large tourism potential. The new roads designed as part of the rehabilitation program will
provide easy access to the liberated areas even in the winter months. In short, the roads built in
different directions in the liberated territories are of great importance both economically and
socially. The restoration of territorial integrity as a result of victory will change the thinking of
national identity. Because the main obstacle to the completion of the national identity was the
occupation.

Keywords: victory, road-transport infrastructure, territories freed from occupation, restoration of
territorial integrity, national identity thinking
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Bu moruzonin maqgsadi kond tosarriifatina daha sox fayda verocok rayonlar kimi taninan Qarabag
vo Sorqi Zongozur iqtisadi rayonlarmin 32 ilo yaxin isgalda olmasi, homin zonalarda yerlogon
torpaqlarin faktiki istifado voziyyoti barodo olan molumatlarin azlii, homin torpaglarin
bonitrovkasi, iqtisadi qiymetlondirilmasi, komiyyast-keyfiyyot gostoricilorinin yenilonmasi
tolobatini yaradir.

Mohz  homin orazilordo yaranan informasiya boslugunun doldurulmasina yerqurulusu
layiholorinin kadastr molumatlar1 asasinda nail olmaq miimkiindiir.

Yerqurulusu islorindo kadastr molumatlarinin totbiqi isgaldan azad olunmus orazilords
formalasacaq I©D-nin vo IOV-nin qonsuluq hiidudlarmin  miioyyonlosdirilmasi, yasayis
montogolori tiglin orazilorin ayrilmasi, emal vo infrasturuktur obyektlorinin tolob edilon sahslorinin
formalagdirilmasi, ixtisaslasmaya uygun uqodyalarin togkiline imkan veracok. Homginin, geyri
kond tasarriifatt sahalorinin toskili, yollarin vo diger komunikasiya xatlorinin, qurgu ve korpiilorin
planlasdirilmast vo miiasir toloblora cavab veron idaroetms sisteminin totbiqine bdyiik imkanlar
yaradir.

[Ik andan homin orazilords yol-noqliyyat infrastrukturunun toskili, enerjiys olan tolobatin
garsilanmast ticlin igiq xotlorinin ¢okilmasi, kicik SES-nin qurulmasi, yeni qaz xotlorinin
cokilmosi, on osas1 iso yiini sohor ,qosoba vo kondlorin salinmasi {igiin tolob edilon kadastr
molumatlari asasinda plan, xarito vo profillar tortib edilir.

Isgaldan azad edilmis orazilorin borpasi proqrami gorgivesindo burada osas prioritetlordon biri
Kimi muasir yol-nogliyyat infrastrukturunun qurulmasinin miioyyanlogdirilmasi he¢ do tosadiifi
deyil. Cobrayil, Zongilan, Qubadli, Lagin Kolbacor, Agdors, Agdam, Susa, Xankondi
rayonlarinda turizm potensiali kifayat gqodor boyiikdiir. Borpa proqrami ¢orgivasindo
layiholondirilon yeni yollar isgaldan azad olunmus orazilors qis aylarinda da rahat gedis-golisi
tomin edacok. Bir sozlo, isgaldan azad olunmus orazilorde miixtalif istigamatlords ¢akilon yollar
ham iqtisadi, hom do sosial baximdan bdyiik 6nom dastyir. Zofor noticesinds orazi biitovlilyiliniin
borpasi milli kimlik diisiincasini doyisocokdir. Ciinki milli kimliyin tamamlanmasinin qarsisindaki
osas maneo iggal idi.

Respublikamizin 14 iqtisadi rayonundan biri olan Qarabag iqtisadi rayonu-torkibindo Agdam,
Agdora, Bords, Flzuli, Xocali, Xocavond, Susa, Tortor inzibati rayonlar1 vo Xankondi
sohori daxil olmagla 7330 km? orazini, Sorqi Zongozur rayonu iso torkibindo Cabrayil, Kalbacoar,
Lagmn, Qubadli vo Zangilan rayonlarini ohato etmoklo 7448 km? orazini . ohato edir. Mohz dovlot
vo 0zal sirkatlotlorin xidmatloring osason dagidilmis yasayis maskonlori, kond tasorriifat: toyinatl
torpaqlar, mesalor vo digor toyinatli torpaqlarin, o ciimloden onlarin hiidudlari daxilinds yerloson
biitlin komponentlorin koordinatlar1 ¢6l-6l¢ma islori miitoxassislor torofindon miiasir cihazlarla
toyin olunur. Orazido Global Positioning System (GPS) vasitasilo ¢6l-6l¢ma islorini aparmaq tigiin
fasilosiz foaliyyot gostoron AzPOS stansiyalarina istinad edilir, naturada (yerds) mdvcud olan
biitiin név daginmaz amlak obyektlori geydiyyata alinir.

Col olgmolori moalumatlarina osason orazide movcud vaziyyatlo bagli gostericilor geydiyyata
alinir. Orazilords voziyyoto uygun catismamazliglar agkarlanir vo onlara qarsi miibarizs todbirlori
nozords tutulur. Hazirlanmis molumatlar nozorde tutulan I9D-ri {izro tolob edilon islahat islorinin
hayata keg¢irilmasini vo miilkiyyat ndvlarinin miisyyanlosdirilmasing imkan veracok

Isgal miiddotindo flora vo faunaya, iimumilikdo torpaq fonduna doymis ziyan isgaldan ovvalki
illora nazoron miioyyyanlosdirilmis isgal¢1 torofin beynolxalq toskilatlar qarsisinda 6dayacayi
kompensasiyanin miqdar1 doqiqlesdirilmisdir.
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Aparilmis ¢6l Olgmolorinin vo onlardan alinan informasiyalarin tohlili Elektron Moalumat
Bazasinin (EHM totbiqi ilo) formalasmasini, VDTF-na homin zona iizra nozarati borpa etmoklo
torpaglardan toyinati izro somorali istifado edilmasini miioyyonlogdirir.

Acgar sozlor: zofor, yol-naqgliyyat infrastruktu, isgaldan azad olmus orazilor, orazi biitdvlilyiiniin
borpasi, milli kimlik diistincosi
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ABSTRACT

Objective: This article explores the impact of digital transformation on fostering professional
competencies among advertising students, underscoring the integration of digital tools and
artificial intelligence (Al) into educational practices. Focused on the current Ukrainian context, it
investigates how educational technologies, including information and communication
technologies (ICT), gaming, and practice-oriented approaches, are applied within a competency-
based framework. The research highlights the necessity for both students and educators to access
technical resources and develop digital skills to successfully incorporate innovative methods
alongside traditional pedagogies.

Methods: Through a comprehensive methodology that combines literature review, analysis of
educational practices, case studies, surveys, interviews, and comparative analysis, the study
assesses the effectiveness of gamified learning and Al tools in improving educational outcomes
for future professionals in advertising and public relations. It identifies the digital tools and Al as
crucial for cultivating professional competencies amidst the ongoing digital shift. This includes an
in-depth evaluation of modern digital technologies, gamification strategies, and Al's role in
enhancing key professional attributes such as creativity, analytical prowess, innovation capacity,
and adaptability to a fast-evolving media landscape.

Results: Findings reveal that the utilization of digital tools and Al not only aids in acquiring
technical know-how but also enriches students' comprehension of the creative and strategic
dimensions of advertising work. This dual approach effectively prepares students for the dynamic
field of marketing communications. Although challenges related to accessibility and the
development of digital skills persist, the advantages of digital transformation in promoting
learning achievements and professional readiness are substantial.

Conclusion: Conclusively, the article advocates for an assertive integration of digital
technologies and Al in advertising education, emphasizing ongoing educator professional
development to adeptly manage digital pedagogy's intricacies. Contributing to the discourse on
digital transformation in higher education, this research offers significant insights for educators,
curriculum planners, and policymakers, aiming to synchronize advertising education with the
digital age's requisites.

Keywords: digital technologies, advertising student competencies, educational technologies,
online games, artificial intelligence.

Introduction
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Contemporary education cannot be conceived without the quest for new teaching and learning
approaches. The COVID-19 pandemic in Ukraine, followed by the ensuing war, catalyzed a
transformative shift in the educational sector, promoting a transition from traditional face-to-face
instruction to online learning modalities. This enforced gambit towards remote education became
feasible thanks to the exponential growth of digital technologies.

The initiation of our research is tied to the recognition that, in today's era of societal
informatization and the advancement of innovative information and communication technologies
(ICT), educational technologies have emerged as one of the most potent tools for preparing
specialists for the marketing communications market. These technologies are continually
influenced by the gradual digital transformation. The trend towards digitization is expected to
accompany education in the forthcoming years, increasingly intensifying virtual pedagogy and the
exploration of active educational applications [1]. In this context, the application of digital tools to
support more traditional educational processes through a competency-based approach in the
training of advertising students is of current relevance.

The objective of this article is to explore the impact of digital transformation on the development
of professional competencies among advertising students, focusing on the incorporation of
contemporary digital tools and artificial intelligence into the educational process. This paper seeks
to evaluate the potential and challenges of integrating cutting-edge technologies into teaching and
learning, as well as to examine the effectiveness of using gamified learning formats and Al-based
tools to enhance the quality of education for future professionals in advertising and public
relations.

The research object is the educational process of advertising students in higher education
institutions, particularly the use of digital tools and artificial intelligence as means to develop
professional competencies in the context of digital transformation.

The subject of the research encompasses the methodologies and tools of digital transformation
employed in the teaching process for preparing advertising students. This includes an analysis of
modern digital technologies, gamified educational technologies, artificial intelligence, and their
application for developing key professional skills such as creativity, analytical thinking, the
capacity for innovation, and the ability to adapt to a rapidly changing media landscape.

The scientific novelty of this article lies in its comprehensive exploration of the integration and
application of digital tools and artificial intelligence (Al) in the education of advertising and
public relations students amidst the ongoing digital transformation. It provides a methodical
analysis and classification of modern digital instruments, including Al-based software and online
games, assessing their suitability and potential drawbacks for the specified educational program.
This research pioneers in systematically examining the impact of these tools on enhancing
professional competencies, creativity, and technical skills among future specialists. Further, the
study introduces an innovative approach to teaching and learning by demonstrating how Al and
digital technologies can be effectively used to consolidate theoretical knowledge through
interactive and engaging means. It emphasizes the role of Al in automating routine tasks, thereby
freeing students to focus on creative idea generation and strategic planning. The article also
underscores the necessity for continuous professional development of educators to adapt to the
rapid advancements in technology and integrate them into the curriculum. By highlighting the
benefits and challenges of incorporating Al into the educational process, it opens new avenues for
research on the balance between technological innovation and maintaining academic integrity and
standards. In essence, this research contributes to the academic discourse by offering a novel
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perspective on the pedagogical implications of digital transformation in the field of advertising
and public relations education, providing a roadmap for future research and practical application
in curriculum design.

Research Methodology.

The theoretical and methodological foundation of the study is grounded in the research of
Ukrainian and foreign scholars on educational technologies and the competency-based approach
to bachelor's preparation using innovative tools in teaching and learning. In the course of the
research, various general scientific and specific methods of inquiry were employed: structural
analysis and logical generalization for analyzing trends in the development and implementation of
digital technologies in learning and teaching processes; classification-analytical method in the
classification of software products, online games, and artificial intelligence tools designed for
creating advertising materials and training skills in their development.

Theory and Calculation.

The extraordinary pace at which information spreads and the previously unattainable scales of
information reach significantly enhance the possibilities and quality of teaching and learning.
Scholars argue that contemporary education is undergoing a transformation as we stand on the
threshold of a "digital technology culture” [2]. This necessitates a more thoughtful approach to the
integration of digital tools, taking into account the specifics of their application for certain
specialities in higher education institutions.

Both fields — digital technology and education — are highly dynamic and susceptible to change.
Digital means have transcended their novelty status outside the traditional analog world and have
permeated all aspects of life [3, 4]. Consequently, the relevance of traditional tools is steadily
declining. The internet continues to evolve rapidly — futures lie in virtual and augmented realities.
For instance, in Germany today, 47% of young people under the age of 25 prefer communicating
in virtual spaces over the real world. The younger the individuals, the quicker and more readily
they adopt new technologies. "Live" videos have long replaced pamphlets or letters [5]. A trend
towards smartphone saturation is observed globally. The contemporary individual rarely parts
with their smartphone, using it to perform numerous operations, saving time and not being
confined to a specific place for information retrieval. People continue to read, but increasingly do
so online via their devices. Mobile access facilitates almost continuous information search and
serves as an essential communication channel. *Mobile blindness" describes the behavior of the
modern individual. In Japan, they refer to the "Oyayubi sedai” or the "thumb generation™ [6, p.
53]. With the introduction of the ChatGPT service in 2022, artificial intelligence has made
significant inroads into many aspects of our lives. These trends have not gone unnoticed by the
realms of science and education.

One of the key competencies of the "Advertising and Public Relations™ educational program is the
development of students' skills in applying information and communication technologies [7].
Recent research has extensively addressed the formation of this competence. The challenge of
preparing specialists capable of meeting the demands of the current digital society has been
analyzed by M.I. Pukalo [8]. Smart technologies and cloud computing for the training of future
economists have been explored by T.V. Nalyvayko [9]. The peculiarities of preparing students for
professional activity through distance educational technologies have been delineated in the
dissertation by H.M. Aliyev [10]. The use of digital technologies to support learning processes has
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been examined in numerous studies by Western researchers, such as the works of R. Lazarides, L.
Seiler, M. Kuhnel, A. Honal, D. Ifenthaler [11, 12]. However, there is a scarcity of up-to-date
research findings that reveal the extent to which digitization alters the competencies and abilities
necessary for working in advertising and public relations, due to the rapid development of
information technologies. The analysis of approaches to applying digital technologies in the
professional training of future advertisers can be found in the works of researchers from the USA:
G.A. Auger, M.A. Cho [13]; and from Austria and Germany: J. Bernhard, U. Russmann [14].
Digitalization permeates our world; yet, analog and digital means in education cannot be
considered in isolation [3, 4]. Let's examine traditional educational technologies—systems of
interaction between the educator and the student, whereby the latter develops certain
competencies relevant for a competitive specialist in the field of marketing communications:
information and communication technologies (ICT); gaming; practice-oriented technologies, and
the nuances of their implementation amidst digitalization.

It is theoretically posited that the integration and successful application of cutting-edge
technologies within more traditional teaching and learning processes primarily depend on access
to hardware and software for participants in the educational process, as well as the digital skills of
the educator themselves [15, 16].

Information and Communication Technologies (ICT) aims to develop students' ability to work
with software products in professional activities. The digitization of advertising and public
relations has created a demand for new skills regarding the use of specialized software. According
to R.R. Golub, D.A. Gorbachova, and I.E. Shcherbakov, educational and training processes in
advertising through information and communication technologies are nothing but processes of
preparing and transmitting information, facilitated by computer equipment and technologies. This
is essential for the future advertiser, whose competencies include the ability to use IT tools in
advertising development [17].

Undoubtedly, the formation of such skills is impossible without specialized software [18]. The
software that can be used in the educational process for the development of advertising materials
is shown in Table 1:

Table 1. Software for the Development of Advertising Materials.

N | Software Name Main Functions of the Product

0

1. | Adobe Creative Graphic design, photo and video editing, web development.

Cloud

2. | GIMP Functions similar to Adobe Photoshop and partially Adobe Illustrator.

3. | Corel Draw Vector graphics editor for creating illustrations, branding, photo editing, text
formatting, and layout.

4. | Sketch Vector graphics editor used for designing mobile app interfaces and websites.

5. | Inkscape Vector graphics editor for creating artistic and technical illustrations.

6. | Vectr Graphic editor for creating and editing vector graphics.

7. | Photo Pos Pro Editor for photo retouching. Offers various effects and filters, cropping, colour
correction, and layer work.

8. | Krita Raster graphics editor for digital painting: illustrations, comics, animations, concept
art, or storyboarding.

9. | Artweaver Raster graphics editor with emulation of many artistic effects.
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10 | Photoscape Software for editing and formatting photographs taken with digital cameras or

. mobile phones.

11 | Gravit Designer Cross-platform vector graphics editor with an online version that works in the

. browser.

12 | Infogram Creation of presentations and infographics, data visualization through interactive
marketing reports, sales data, real-time interactive maps. Visual effects for social
networks.

13 | Vecteezy Editor Creation of vector designs directly in the browser.

14 | Renderforest Tool for creating presentations, branding, mockups, print materials, SMM, and

Graphic Maker advertising creatives.

15 | PixIr Cloud suite of image editing tools, including several photo editors and a photo-

. sharing service.

16 | Canva Online web service for graphic design creation.

17 | Prezi Online editor for creating presentations.

18 | FIGMA Web design software.

19 | Creately Software for creating diagrams and flowcharts.

Modern digital tools, most suitable for the educational professional program "Advertising and
Public Relations", have both advantages and disadvantages, and their use will depend on many
factors. For example, most programs are paid, the availability of ready-made templates leads to
uniformity of created materials, and some programs require considerable time for mastering and
installation on computers.

One of the basic forms of activity in contextual learning is quasi-professional activity — game
forms of organizing education. In the game, the subject, social, and psychological content of a
specialist's professional activity is recreated — the context of professional activity. Traditional
methods of game educational technologies are applied with the aim of developing practical skills
and expanding theoretical knowledge through simulation modelling. Research shows that the
perception of this technology by higher education students is positive and significantly effective
in mastering disciplines [19].

Recently, digital games have become widely popular as an interactive, personalized, constantly
updated learning tool and communication channel. They offer the opportunity to stimulate the
search process for educational material within the game itself, as well as to link virtual spaces
with the real world. Games can have levels, which require specially designed tasks to be
completed for progression. They can be integrated with a website where additional information
sources are available. Networked games with a group of participants allows them to interact with
each other and engage in team play.

Interactive online games can be utilized for advertising students to master new tools, practice
copywriting rules, design, and the development of core professional skills such as compositional
construction, typography, and color work. This engaging and informative approach solidifies
existing skills and facilitates the acquisition of new ones [20]. The functional purpose of games in
education lies in providing information and organizing learning, taking into account the individual
capabilities of each student. Multisensory elements in games, such as visual feedback, support the
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assimilation of new knowledge and the memorization of material through the repetition of game
actions.

Games used in the education of advertising students can be categorized into demonstrative and
formative types. Demonstrative games can offer visual information and illustrate the processes
involved in creating advertising and PR materials.

Furthermore, there are games designed to develop knowledge, skills, or competencies. These
include computer simulators that mimic real processes and situations for the student, aiming to
reinforce skills, and computer programs founded on gaming technology that manage the learning
process to achieve educational goals

Particular attention, in terms of the possibility and appropriateness of use for advertising student
education, is merited by online games, as listed in Table 2:

Table 2. Online Games for Consolidating Theoretical Material and Acquiring Professional Skills
by Advertising Students.

Main Functions
Displays desaturated logos of famous brands, challenges players to recall their

No. | Game Name
1 Brandseen (Identify

the Brand) shade and match it on the color wheel.
2. Its C_entreld That Trains visual estimation and quick identification of errors in element placement.
(Designer's Eye)

3. The Bézier Game Enhances skills in working with vector objects.
Introduces operations for quick creation and modification of 2D shapes in

vector graphic editors.

4, Boolean Game

Type connection

Facilitates mastery of combining typefaces online, enhances knowledge of the

> (Font Matchmaking) | history of typography and font creation, and practices English language skills.
6. Typewar A trainer for identifying fonts.
7. I shot the serif Trains the speed of font recognition.
Helps acquire kerning skills to improve text readability or logo creation, also
8. Kern Type familiarizes students with information on typeface names, their creators, and
the times of creation.
9. Shape Type Allows for the refinement of creating vector shapes and letterforms.
10. | color Aids in developing color perception: shades, saturation levels, as well as

complementary, analogous, and triadic color combinations.

The interactive game Brandseen (ldentify the Brand) is particularly beneficial for students
studying advertising and PR. This game displays desaturated logos of well-known brands,
challenging players to recall their hue and select the most appropriate color on the color wheel.
The accuracy of each response is scored on a scale from 0 to 100, with the percentage of correct
answers displayed at the end [21].
The game It's Centered That, or "Designer's Eye," is excellent for training visual judgment and
helps quickly identify placement errors of elements. The student's task is to determine whether a
point is located at the center of a shape. The game is challenging, as the points are often
positioned very close to the center [22]. Through It's Centered That, students can in an engaging
and exciting way:

e Test their understanding of design concepts;

e Deepen their knowledge of design fundamentals such as spacing, alignment, and color;

e Train their eyes to recognize subtle nuances in design;
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e Improve their ability to detect visual errors in design elements;

e Gain tips to quickly alter the overall appearance of a design and see it in different contexts.
The Bézier Game facilitates the refinement of skills in working with vector objects. It offers
mastery of the "Pen" tool (fig. 1) for creating contours [23].

Figure 1: Contour Formation in The Bézier Game

The Boolean Game introduces operations designed for the rapid creation and modification of 2D
shapes in vector graphic editors [24].

Typeconnection allows for the mastery of typeface pairing principles. Students can, in an online
mode, pair the most harmonious fonts. This interactive trainer aids in developing a design sense,
teaching the differentiation of similar text drawings, and recognizing differences. Additionally, it
enhances knowledge in the history of typography and font creation [25].

Typewar is a font identification trainer. In each round, a letter appears on the screen, and the
student must choose the correct font name from two options (fig. 2). Answering questions can
lead to gaining or losing points, with the amount depending on how many players correctly
answered the same question. Instant feedback, real-time statistics, and the discovery of lesser-
known fonts make this an engaging and educational tool [26].

We've now what typeface is this?
launched

Quests I

Figure 2: Font Identification in Typewar.
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The game | shot the serif tests how quickly a student can recognize fonts. Initially, two letters are
displayed. The task is to "shoot™ the letter with serifs by clicking on it before time runs out (fig.
3). As the game progresses, more letters appear simultaneously, making font recognition
increasingly challenging [27].

ase studies our services  cli

the team 2020 vision opportunities desk space testimonials ~calendars shop

fun

I
SHOT

THE
SERIF. w W

But | did not shoot the sans-serif.

Figure 3: Font Recognition in the Game "I shot the serif".

The game Kern Type assists in acquiring skills in kerning (the spacing between two characters) as
a method to improve text readability or logo creation (fig. 4). For each word, the student scores
points, up to a maximum of 100. It's possible to switch between three views: the student's
solution, optimal kerning, and their combination for comparison. Additionally, the student is
introduced to information regarding the names of typefaces, their developers, and times of
creation [28].

KERNTYPE

Figure 4: Working with Kerning in Kern Type

The game Shape Type allows for the correct shaping of letters by dragging various anchor points
(fig. 5). Shape Type not only enables the refinement of skills in creating vector shapes, but it also
offers an excellent way to closely examine the construction of different fonts [29].
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Figure 5: Letter Construction in Shape Type

The Color game is crucial for educating advertising students as it aids in developing color
perception. Within a set time, participants need to identify shades and saturation levels, as well as
complementary, analogous, and triadic color combinations. While the choice may seem simple
initially, the colors gradually become more similar to each other. As a result, skills in discerning
even the subtlest differences in the color palette are formed, aiding in the creation of more
thoughtful designs. An interactive color wheel is displayed on the screen, with a specific color or
colors positioned at its center (fig. 6). The task is to determine the color within 10 seconds. The
challenge intensifies when required to select shades for different color schemes [30].

Figure 6: Forming Color Schemes in the Color Game.

Online games offer an opportunity to reinforce theoretical material through visual animations.
They develop compositional thinking through interactive trainers, building knowledge and skills
regarding the nuances of color design in publications. Practicing font application rules helps
establish a visual hierarchy, ensure text readability, and better convey its content through imagery,
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appropriateness, and harmony in typeface combination. Understanding fundamental design
principles can aid students in creating projects while avoiding common mistakes, and develop
their imagination, artistic, and technical abilities.

With each passing year, artificial intelligence (Al) plays an increasingly significant role in human
life. Initially, there was a notion to ban the use of this technology in education, but attitudes have
since shifted towards welcoming Al's application in educational contexts. For example, a survey
conducted among Stanford University students in January 2023 revealed that nearly 20% of
students had already used ChatGPT to assist with homework, exams, and educational projects [31,
32].

According to O. Pasichnyk, finding a balance between educational needs and the tools to meet
them, between innovation and tradition, and technological solutions and their application context
is essential [33]. O. Sodel believes that educators and educational institutions must embrace this
technology and find ways to integrate it into their teaching methods while maintaining academic
standards and ensuring academic integrity. With careful control and proper management, artificial
intelligence (Al) tools can be powerful for both students and teachers [34].

We agree that the use of artificial intelligence in education presents both challenges and
opportunities. In our view, students should be prepared for work in the advertising sector, where
many functions are already performed by artificial intelligence. It cannot be ignored or banned.
Below are opportunities for applying artificial intelligence technologies to facilitate and improve
the process of developing advertising material layouts, and its use in the initial training process of
advertisers:

e Best Practices Analysis. Machine learning algorithms allow students to analyze
advertisements.

e |dea Generation for Advertisements. Based on the analysis of potential audience
preferences and behaviors. Al can analyze data on search queries, interests, and social
media activities to suggest new approaches to add creation.

e Personalization. Al can create personalized images for each user based on their online
behavior, gender, age, purchase history, and other data.

e Ensuring Advertisements or Corporate Identity Meet Latest Global Trends.

e Ad Creation and Automatic Design. Students can create advertisements using deep
learning algorithms that optimize ad appeals for the best outcome regarding optimal color
balance, balanced composition, readable fonts, and other design elements.

e Analysis of the Compositional Organization of Advertisements. Al can improve design
quality, identify weaknesses, e.g., object placement — following the law of subordination,
using color, and choosing attributes for text to determine which elements harmoniously
complement each other and create a cohesive composition, and which could be improved
or replaced.

e Color Scheme Selection. The complex work of forming a color palette requires a lot of
time. Al can suggest the best color combinations in advertising based on various
parameters such as theme, mood, and associations.

e Font Recognition. Students can use Al to recognize fonts in images and find alternatives,
helping them choose the most appropriate typeface for their design.

e Creating Images for Advertising with Generative Adversarial Networks (GANSs) and other
machine learning technologies. Generative adversarial networks, introduced by lan
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Goodfellow in 2014, are a class of Al algorithms used in unsupervised learning. This
technique allows the creation of photographs that, at a glance, appear real and contain
many realistic elements [35].

e Image Optimization. Al can optimize images for different platforms and devices to ensure
they look as effective as possible. For example, determining the optimal size and format of
an image for each social network, website, or advertising channel.

For instance, Al-based tools applicable in advertising development [36] are outlined in Table 3:

Table 3. Al-Based Tools for Developing Advertising Materials.

No. Tool Main Functions
. Generates design mockups from text prompts, converts hand-drawn sketches to
1. Uizard L : - .
digital wireframes, and creates editable project screenshots.
2. Midjourney Creates images from textual descriptions.
3. Fontjoy A web tool for generating font combinations using deep learning systems.
4 Copy.ai Content generator for creating text, product descriptions for online stores, digital
' ) ads, emails, SMM, and blog content.
5. Khroma Website for creating color combinations.

Let's delve deeper into the Al-based tools listed in Table 3.

Uizard is a free alternative to Figma, designed with speed, ease of use, and customization in mind.
Utilizing machine vision and learning, it scans sketches and automatically converts hand-drawn
images into digital screens and components. Uizard enables the creation of websites and software
interfaces without special training, making it an ideal tool for advertising students unfamiliar with
design. Its Al development assistant offers a user-friendly interface, collaborative capabilities, and
the ability to quickly transform sketches into wireframes, generate ideas and text, and import
themes from other websites. Uizard works on all platforms and operating systems: Windows,
Linux, Chrome, and Mac, without the need for software or plugin installation. It provides students
with 10 templates and allows the creation of three projects for free, offering 100 frame scans per
month, conversion of screenshot images into editable Ul designs, theme creation from images,
URLs, and Sketch files, and a text assistant. This enables students, especially those new to
advertising design, to perform basic tasks and automate the implementation of their ideas [36].
Midjourney is Al software that creates images based on textual descriptions using generative
adversarial network technology. Users generate images by sending commands to a bot in the
Discord messenger: entering a message with a verbal description of the desired image, then
choosing the best out of four images generated by the program [37]. Midjourney is used in
professional settings; for example, the British magazine The Economist used Midjourney to create
its cover for the June 2022 issue.

Font joy is a web tool that generates font combinations. Choosing harmonious fonts is crucial, for
instance, in creating brand graphics or formatting headlines and main text in advertising
publications. Developers seek fonts that share common characteristics and sufficient contrast to
avoid visual conflict. Fontjoy uses deep learning technology to create such pairs, taking into
account many specified font characteristics (fig. 7). Students are presented with a map showing
typefaces from which they can select several for further design work [11].
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Figure 7: Selecting Font Combinations in Fontjoy.

Copy.ai is a content generator that aids in creating texts, product descriptions for online stores,
digital advertisements, emails, SMM, blog content, headlines, and much more using artificial
intelligence for subsequent publication on social media and websites. Users simply enter a brand
or product name and a brief description. To start with Copy.ai, a project template is created,
where the final publication source, theme features, product details, and other parameters are
selected. The service offers ready-made templates that help the Al create content relevant to the
theme. Copy.ai generates texts within seconds, offering several options. These can be saved,
copied, edited, or more variations can be requested. The service produces content in 25 languages.
Khroma is a free website for creating color combinations. Al identifies the user's preferred colors
and then generates many palettes based on the gathered data for further use in corporate identity
design and advertising publications.

Artificial Intelligence (Al)-based functions simplify complex design tasks, enabling students to
create professional-quality advertisements. Integrating Al into advertising design offers several
advantages, including significantly reduced development time, as Al can quickly generate
composition elements and layouts based on user input. It also facilitates collaboration between
teams. Artificial Intelligence can provide suggestions for advertising idea development using
information from vast datasets that humans cannot process quickly. Moreover, Al automates
repetitive tasks, allowing focus on more creative and strategic aspects of advertising work.

Al can also streamline the teaching process in terms of data search, processing, and basic analysis.
This opens new creativity horizons for educators in lesson preparation, as Al already knows how
to generate and visualize specific queries. The importance of this new direction in education is
highlighted by the fact that the global integration of Al into the educational process in Ukraine is
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currently discussed at expert conferences, roundtables, and informational campaigns by the
Ministry of Education and Science and other government institutions [31].
Overall, the development of Al systems in education and their global implications are
distinguished by preparing for socio-economic changes through promoting the modernization of
education and training systems, supporting talents, diversity, and interdisciplinary.
Practice-oriented educational technology involves students performing practical tasks. This is an
educational-professional activity where the student functions as a specialist: industrial practice,
participation in creative expeditions and competitions, conferences, and forming an author's
portfolio. At this stage, educational activity is transformed into professional activity [17].
Knowledge gained through interdisciplinary integration from a range of subjects such as
"Marketing Communications”, "Advertising”, "Mass Communications”, "Design in Advertising",
"Computer Graphics in Advertising”, "Layout in Advertising", "Advertising Technologies", etc.,
is poised for experimental and creative breakthroughs. Participation in advertising contests and
festivals allows for self-expression, portfolio enhancement, and the collection of diplomas and
awards, while providing educators with opportunities to adjust course programs based on
competition outcomes.
Students undertake numerous educational projects utilizing specialized software. For instance, in
the process of working on a project to develop a corporate identity for a company, students are
required to complete the following tasks:
e Conduct an analysis of the company name using an online phonosemantic word analysis
service.
e Justify the concept and create elements of the corporate identity using CorelDraw or
Adobe Illustrator.
e Develop a corporate identity standards manual in the publishing system Adobe InDesign.
e Design advertisements using elements of the corporate identity in the graphic editor
Adobe Photoshop.
e Prepare an electronic presentation in MS PowerPoint or Canva — an online application for
graphic design and presentations.
The best projects participate in creative competitions, significantly emphasizing this educational
technology. It allows future specialists to apply theoretical knowledge, methodology, and develop
practical skills [16, p. 29]. Showcasing developed projects at exhibitions, contests, and festivals is
a primary evaluation criterion. For instance, in 2020-2021, students from DTEU won 55 awards in
various creative competitions. Despite the war in Ukraine, dozens of students participated and
won prizes in student competitions both in Ukraine and abroad during 2022 and 2023.
Another key issue is the professional-pedagogical qualification of teachers, who are advocates of
innovative knowledge. The modern educational process encompasses many innovations: artificial
intelligence, flexibility of educational offerings, digitization of the educational environment, and
transformation of the teacher's role. According to Ya. Lisun, social transformations and new
university requirements for teaching indicate new learning methods where accessibility,
flexibility, and mediation of learning in virtual and hybrid environments are priorities. There is a
need for virtual and hybrid models, combining face-to-face and virtual sessions, utilizing
electronic and blended learning systems (b-learning). Digitization and the COVID-19 pandemic
have changed the requirements for not only student but also teacher training programs. Ideally,
teachers who exhibit leadership qualities are needed. This involves a lot of creativity and
innovation to continuously implement new ideas and creatively develop various ways of
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accessing knowledge. This underscores the necessity for quality teacher training, including
participation in various professional community events: conferences, roundtables, marketing and
advertising festivals, workshops, internships in advertising agencies and other universities,
international academic mobility as a component of European integration, various professional
development courses, and most importantly — continuous self-education.

Ukrainian science and education are significantly focused on improving the training and
qualifications of pedagogical staff, for instance, through the incorporation of digital technologies
with Al elements into the educational environment. With the support of the Ministry of Education
and Science (MoES) and the Institute for the Modernization of the Content of Education, the
Association for Innovative and Digital Education and UBOS.tech company organized an
advanced training course for educators titled "Artificial Intelligence in Education”. Prometheus, in
collaboration with Microsoft, offered a free course "Getting Started with ChatGPT" [32].

In the academic sphere, significant emphasis is placed on the development and implementation of
technologies for managing information hygiene. In this context, it is imperative to cultivate in
students not only the technical skills to work with advanced digital tools but also an understanding
of their role in societal processes. Educational programs for future advertisers should encompass
the study of information hygiene, ethics in digital advertising, and the critical analysis of media
content. This holistic approach ensures that students are well-equipped to navigate and contribute
positively to the digital landscape, particularly in the realms of marketing and advertising, where
ethical considerations and the ability to critically assess information are paramount.

It is imperative to acknowledge that in the context of global urbanization and digitalization, social
life, particularly in urban environments, is being enriched with new social forms and challenges
for preserving identity. The training of advertising students necessitates a focus on understanding
urban changes and the development of adaptive digital advertising strategies. Educational
programs should cultivate critical thinking and the capacity for innovation in advertising among
students, considering the dynamics and complexity of contemporary urban processes. This
approach ensures that future professionals are adequately prepared to navigate and effectively
respond to the evolving landscape of urban life and digital integration, thereby contributing
meaningfully to the discourse on identity and social cohesion in the digital age.

In the context of digital transformation and the use of innovative advertising tools, social
networks represent key platforms for brand communication with their audience. Social networks,
with their advantages of multimedia, interactivity, and accessible analytics, become an integral
tool in advertising strategy. Training should encompass the development of visually appealing and
targeted content, considering the significance of visual perception on platforms like Facebook and
Instagram. Students must learn to create content that not only enhances brand recognition but also
fosters active engagement with the audience. Preparing future specialists involves not only the
technical mastery of social media tools but also the formation of a deep understanding of the
dynamics of digital communication and its impact on consumer behavior. This approach ensures
that advertising students are equipped to navigate and leverage the complexities of social media in
crafting effective and resonant advertising campaigns.

In conditions where remote learning has become the new standard due to the pandemic and the
subsequent full-scale war in Ukraine, universities are tasked with adapting the educational process
to the changing circumstances. This is particularly pertinent in the training of specialists in the
field of advertising, where a proficient approach to the use of new digital tools is essential. Stress
and procrastination during remote learning can significantly impede this process, highlighting the
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need for effective teaching methods. Adapting to new digital technologies and tools becomes a
key aspect of preparing advertisers. In this context, gamification and the use of interactive digital
platforms can contribute to increasing student motivation, reducing stress levels, and combating
procrastination. Teachers and educational institutions must not only provide access to modern
advertising tools but also support their mastery, helping students adapt to the rapidly changing
market demands. In times of war, it is particularly important for universities to offer students not
just material, but also psychological support, easing the transition to new learning formats. Thus,
it is crucial for universities to adopt a comprehensive approach to teaching, combining theoretical
knowledge with practical digital skills. Preparing advertisers to use new digital tools amidst
digital transformation and social challenges should be a priority for educational programs aimed
at producing competitive specialists in the advertising industry.

Conclusions

This research initiative is driven by the development of digital technologies that are actively
integrated into educational processes, optimizing them, including in the formation of professional
competencies for students — future marketing communication specialists.

The successful use of cutting-edge technologies in teaching and learning processes primarily
depends on the ability of all participants in educational communication to access technological
equipment and the digital skills of the educator themselves.

The educational technologies we have examined — systems of interaction between the educator
and the student, in which the latter develops specific competencies relevant to a competitive
specialist in the field of marketing communications, namely: information and communication
technologies (ICT); gaming; practice-oriented, are gradually transforming under the influence of
technical innovations. Modern education must integrate new achievements into its teaching
methods, while maintaining academic standards and ensuring academic integrity.

Our study can serve as a foundation for further analysis aimed at identifying, classifying, and
applying modern digital tools most suitable for the educational professional program "Advertising
and Public Relations,” many of which have both advantages and disadvantages. Their use will
depend on numerous factors, such as the majority of programs being paid, the presence of ready-
made templates leading to uniformity in created materials, and some programs requiring
significant time to master and install on computers.

Online games offer the opportunity to consolidate theoretical material in vivid, animated forms.
Understanding and assimilating the fundamental principles of advertising through gaming can
help students create projects while avoiding common mistakes, and develop imagination, artistic,
and technical skills.

Al-based tools can simplify the process of creating advertising materials, assisting future
advertisers and PR specialists in exploring and utilizing rapidly evolving information
technologies. This liberates time for generating creative ideas by eliminating the performance of
routine operations.

This research initiative is driven by the development of digital technologies that are actively
integrated into educational processes, optimizing them, including in the formation of professional
competencies for students — future marketing communication specialists.

The successful use of cutting-edge technologies in teaching and learning processes primarily
depends on the ability of all participants in educational communication to access technological
equipment and the digital skills of the educator themselves.
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The educational technologies we have examined — systems of interaction between the educator
and the student, in which the latter develops specific competencies relevant to a competitive
specialist in the field of marketing communications, namely: information and communication
technologies (ICT); gaming; practice-oriented, are gradually transforming under the influence of
technical innovations. Modern education must integrate new achievements into its teaching
methods, while maintaining academic standards and ensuring academic integrity.

Our study can serve as a foundation for further analysis aimed at identifying, classifying, and
applying modern digital tools most suitable for the educational professional program "Advertising
and Public Relations,” many of which have both advantages and disadvantages. Their use will
depend on numerous factors, such as the majority of programs being paid, the presence of ready-
made templates leading to uniformity in created materials, and some programs requiring
significant time to master and install on computers.

Online games offer the opportunity to consolidate theoretical material in vivid, animated forms.
Understanding and assimilating the fundamental principles of advertising through gaming can
help students create projects while avoiding common mistakes, and develop imagination, artistic,
and technical skills.

Al-based tools can simplify the process of creating advertising materials, assisting future
advertisers and PR specialists in exploring and utilizing rapidly evolving information
technologies. This liberates time for generating creative ideas by eliminating the performance of
routine operations.

The development and implementation of cutting-edge tools in the educational process necessitate
the continuous professional development of educators. In conclusion, the journey towards
cultivating professional competencies in advertising students within the digital transformation
framework is both challenging and rewarding. It calls for an educational ethos that is adaptive,
innovative, and supportive, fostering a learning environment where students can thrive both
technically and creatively. As we advance, the prioritization of digital competencies, coupled with
a commitment to holistic development, will be instrumental in shaping advertising professionals
who are not only adept at navigating the digital sphere but are also ethically grounded and
critically engaged, ready to meet the demands of the advertising industry in the digital age.
Adapting the outcomes of this research in teaching and learning will help ensure a highly relevant
education by implementing a competency-based approach in the training of advertising
students.Adapting the outcomes of this research in teaching and learning will help ensure a highly
relevant education by implementing a competency-based approach in the training of advertising
students.
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ABSTRACT

The article examines the pros and cons of globalization of modern migration and legal processes
from a socio-philosophical perspective. It is well known that the history of mass migration dates
to ancient times. Philosophical, legal, and political studies have already addressed the problems of
numerous waves of migration in societies. Social science concepts help to explore the causes and
consequences of migration in global society. Methods of social allows research to allow us to
study the causes and consequences, political and legal aspects of contemporary global issues that
we face in the academic sphere.

I consider the topic, based on research approaches, as a process of modernity and in connection
with multicultural synthesis. The work has managed to conceptualize aspects of describing
migration processes, which makes it possible to systematize them in terms of socialization and the
transition of society from traditional to modern in times of conflict and war, as well as the
peculiarities of social transformations in times of social upheaval. Aspects of migration in the
globalized world are related to acculturation and assimilation, which are problems of modern
societies where migrants can preserve their religious and cultural identity.

Keywords: globalization processes, convergence, evolution of civilization, migration,
multiculturalism, modern societies.

Objective

the article examines the problem of modern migration in the global world, which is an objective
aspect of social, cultural, philosophical, economic, and political life. The focus is on the causes of
migration and methods of solving acculturation problems in a globalized world. The research is
based on methodology, social surveys, conclusions of classic and modern authors of a similar
problem. Recognizing that we are studying the experience of countries with a traditional influx of
migrants and how the country deals with these issues at the state and socio-cultural level.
Focusing on the processes of globalization now sweeping Europe, the southern United States, and
other regions of the planet contributes to the debate about how countries should absorb or reduce
the flow of immigrants into countries. | relate questions about the causes of migration to aspects
of contemporary culture, politics, sociology, religion, which are conceptualized as capable of
shaping global responses and remaining important players along the way.

Methods

The work is based on the method classical evolutionism proposed by G. Spencer sample of the
British school of sociology and philosophy of religion; the representative French sociological
school E. Ethis, where culture is the central meaning of modern politics; Théofil I. Kis and E.
Martyniuk analyzes convergent processes in socio-religious life, to study multi-confessionalism in
society. D. Soros, S. Huntington, Z. Brzezinski paid attention to the study of this problem in the
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USA as lawyers and politicians. M. Herskovits, R. Lintonu, J. Powell, R. Redfield — studied
acculturation processes. On the base given the results of sociological surveys modern societies
and | would like to reflect on

a) the societies evolution — from homogeneity to diversity;

b) consolidation and differentiation;

c) culture and socio-geographical features;

d) convergent processes of modern society.

Results

The modern world is facing many long-term problems of humanity, among which are wars,
transformations of societies, legal foundations of society, political relations, and changes in
cultural and religious foundations. Globalization processes in the world play a special role in
almost all modern processes taking place today. As a result, the phenomenon of mass migration in
Eastern Europe, the United States, and the Middle East has once again become one of the most
pressing and historically determined issues. The global world only confirms its forms of
existence, which is emphasized by cultural, religious, and socio-political discourse.

The article is based on the study of the aspects of "globalization™, which appeared as a concept in
the 60s of the XX century and was initially used in economics as a process of transcending state
borders, forming a single market and economic zone. Today, globalization is seen as a
multidimensional process that includes the heterogeneity of interstate economic, political, social
and cultural ties, the transformation of the world economy, the spread of democratic values, their
convergence and divergence.

Some of the first researchers and founders of globalism are considered to be: Karl Popper
[Popper], Jacques Attali [Attali], Immanuel Wallerstein [Wallerstein], Francis Fukuyama
[Fukuyama], Alvin Toffler [Toffler], Zbigniew Brzezinski [Brzezinski], Samuel Huntington
[Huntington] and others who laid the foundations of the modern social theory of globalization as a
form of political, economic, cultural and religious phenomena that transcends the borders of a
single country.

The various aspects of globalization that resulted from this process manifested themselves in the
diversity of social, cultural, and political life in countries. These aspects have subsequently
become the objects of modern scientific research.

In the context of our research, we must define the optimal forms and ways, aspects of freedoms,
security of the citizen and the process of globalization of legal concepts in the world, in the
context of integration and secularization, which allows for a reasonable combination of national
and international interests.

In the context of our research, we need to define the optimal forms and ways, aspects of freedoms,
security of the citizen and the process of globalization of legal concepts in the world, in the
context of integration and secularization, which allows for a reasonable combination of national
and international interests.

From my point of view, it is necessary to outline a system for describing migration processes in
the era of globalization, which I managed to conceptualize while writing this paper. Migrations
are divided into:

- cultural — the principles of which outline the types and forms of cultures of societies in the
process of acculturation of ethnic groups;

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



- Integration — where the phenomenon of multiculturalism is understood as the integration of
migrants into the host society;

- demographic — description of differences in demography, national communities under the
influence of endogenous and exogenous immigration;

- ideological — concepts of national ideologies;

- political — application of the principles of multiculturalism as a political programme aimed at
systematizing relations between the state and the minority groups that make up the state;

- legal — to regulate relations in social minorities.

This analytical perspective invites consideration of several aspects of migration processes in
global society, leading to informed conclusions. Faced with this challenge, I show how to do so
by examining the processes and foundations of migration processes in today's globalized society.
The doctrinal foundations of modern multicultural processes allow us to characterize the
processes of migrants' adjustment to new societies. It is well known that the phenomenon of
acculturation in society is the mutual influence of cultures (heterogeneous). Assimilation, on the
other hand, is a process that leads to the disappearance of cultures through absorption by another
culture. At the same time, acculturation occurs at the level of social groups and can lead to both
enrichment and erasure of cultures. The phenomena of global migration also affect the processes
of inculturation, which take place individually and become the subject of convergence or
divergence in societies.

Legal globalization, including the observance of legal norms on freedom of religion in the country
receiving migrants, implies the formation of a modern system of legal regulation of social life.

In this context, questions arise about freedom and human rights in a global society. Issues related
to the new challenges of the twenty-first century: terrorism and wars, hybrid, and environmental
threats, etc. At the same time, the role of the state in guaranteeing the rights of citizens in society
remains open.

Here is an opinion on societies after the second half of the twentieth century. Immanuel
Wallerstein tries to explain what to do when economic interests prevail over ideological ones: that
the current world system is entering a period of transition, that the privileged people who run it
are not ready to give up their positions, and that the rulers are not united around a common project
to start a "war" for succession. [Wallerstein 3]; [Paquot]

One of the problems of our time, according to Balibar Etienne and Wallerstein Immanuel, is why
racism is growing in the world after the defeat of Nazism, and after decolonization and the
recognition of the civil rights of African Americans? Scholars come to the idea that this is the
basis of social relations and "bourgeois” universalism. At the same time, convergent solutions to
these trends arise in the analysis of social conflicts, in the space of world politics, where the crisis
of the national form is accompanied by an outbreak of nationalism. [Balibar]

The idea of the "right to be different” in society in the 1980s and 1990s - the consequences of
multiculturalism - aroused interest and provoked resistance. Today, with the resurgence of
xenophobic sentiments in the world and the fear caused by terrorism, the policy of
multiculturalism may be questioned in the societies of democratic countries that have adopted it.
The concepts of "moral universalism and cosmopolitan federalism" appear in the political scientist
Seyla Benhabib's works and draw attention to the "rights of others", echoing the statements of
philosopher Immanuel Kant. She advocates for non-open, but even transparent borders,
recognizing the rights of refugees and asylum seekers to be admitted, as well as regulatory rights
in democratic countries. "The Rights of Others is an important contribution to contemporary
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political theory that will be of interest to a large number of students and professionals in politics,
law, philosophy, and international relations.” [Benhabib]

Let's look at the consequences of migration, which lead to changes in the perception of cultures,
assimilation, or acculturation, and how society responds to this. The multiculturalist theorist R.
Brubaker advocates "differentiated citizenship™ and "special rights of subordinate minorities".
Elsever, "The ambiguity and two-dimensionality of appeals to ‘the people’ do not result from the
conflation of populism and nationalism; they are a constitutive feature of populism itself, a
practical resource that can be exploited in constructing political identities and defining lines of
political opposition and conflict”. [Brubaker]

According to Michel Vivercq, a French sociologist and author of texts on violence, terrorism,
racism: accepting a globalized and multicultural worldview, this means introducing political
measures and legal exceptions to guarantee equal treatment for ethnic minorities when existing
standards do not work for them. These measures allow, for example, for the adaptation of the
national calendar or dress code to minority traditions (a paradigmatic case in the literature on
multiculturalism is the Sikh turban and kirpan in Canada, a country where the law allows
members of this community to deviate from the rules on wearing helmets and weapons).
[WIEVIORKA]

At the same time, we note that perception in the context of civic status, a particular culture,
confirms the dominance of an identity that is considered an accepted civilizational norm.
However, in such a culture, the acceptance of the identities of others is marginalized. Therefore,
the rights and responsibilities of minorities need to be accepted and systematized at the state level.
The universalism of human rights must accept equality in society. In this direction, it should also
embrace "diversity and difference”, i.e. promote the political representation of dominated and
non-dominated groups to include them in the process of socialization and globalization.
Understandings of contemporary multiculturalism and multi-religious societies touch on this
issue.

However, the diversity of cultures does not exclude, but presupposes the universality of

human rights as universal human interests, needs and diversity, as well as when they embody

the cultural and social representations of a person, generated by relations that characterize the
individual's position, both factual and legal, in each state. [Bessarabov V.G.]

The concept of "multiculturalism," according to Robert Stam, Ella Shohat R. Stam, and E. Shohat
of New York University, can vary: "Rather than attacking Europe as such, anti-Eurocentric
multiculturalism, in our view, relativizes Europe as a geographical fiction that equal to the
cultural diversity of even Europe itself. Europe has always had its peripheral regions and
stigmatized communities, such as: Jews, Irish, Gypsies, Huguenots, Muslims, peasants, women,
gays, leshians. We also do not support Europhobic sentiments, our own text appeals to European
thinkers and concepts. We emphasize the "reverse side” of European history, and this does not
mean that we do this to recognize the "reverse side" of scientific, artistic, and political dogmas.
[Stam R.]

Today, Europe is faced with a flow of migrants from Ukraine who are forced to leave their
country due to the invasion of the Russian Federation after February 2022. Let's turn to some of
the reasons for migration today, which were determined even before the full-scale war in Ukraine.
According to the religious expert, head of the State Service of Ethnopolitics and Freedom of
Conscience of Ukraine Viktor Yelenskyi, even in 2020 it was believed that religion has become a
serious factor of anti-Ukrainiane, and the structures of the Moscow Patriarchate on the territory of
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Ukraine are one of the most organized and legally existing forces that demotivate resistance to
aggression, spread Kremlin narratives and spread capitulatory sentiments. The refusal of the
priests of the Moscow Patriarchate to condemn the Russian invasion and, in fact, to support the
Armed Forces of Ukraine against the background of an openly accommodative policy towards the
aggressor country and the occupation administrations, caused a wave of indignation in Ukraine. A
group of People's Deputies of the Verkhovna Rada initiated a draft law that provides for a special
status of religious organizations whose management centers are in a state recognized by the
Verkhovna Rada of Ukraine as an aggressor state. [Yelenskiy V.]

In 2016, Ukraine created a Draft Law on the special status of religious organizations whose
management centers are in a state recognized by the Verkhovna Rada of Ukraine as an aggressor
state.

Scientists have already drawn attention to the circumstances of the development of Ukraine, the
formation of the Ukrainian community on the border of civilizations, the intersection of
Orthodox-Byzantine and Catholic traditions. In particular, the academic S. Huntington noted that
the fault line between civilizations, which separates the West from Orthodoxy, has been passing
right through its center for several centuries [Huntington: 312].

It is known, for example, that one of the main reasons for migration from Mexico to the USA

is the difference in economic development. GDP per capita in Central American countries is
about 10 times lower than in the United States. [Koval'chuk YA. S.] These strategies involve
fortuitous alliances today when the US migration field is heavily used during the 2024 election
campaign.

Conclusion
This article is based on research conducted in the field of contemporary migrant environment in a
globalized society. The consequences of the processes of multicultural society - the "right to be
different” caused a certain interest in society earlier. Today, in connection with new xenophobic
attitudes and fear caused by terrorism, multicultural societies are somewhat questioned in the
democratic countries that have adopted them.
The adoption of an inductive point of view inspired by the study of the causes of migration today
can be attributed to religious, social, political factors that lead to new ways of solving this
problem in a globalized world.
In addition to the heuristic contribution of the research, social processes: conflicts, wars, hybrid
attacks historically lead to migrations, it is worth noting that public opinion and the state
apparatus always perceive it ambiguously. Migration, which leads to the development of
multiculturalism in globalized societies, is a multifaceted socio-political phenomenon, and its real
impact is still being investigated by scholars. It is necessary to note the processes of convergence
and divergence in modern social life, which are often euphemistically called the consequences of
civilizational trends. Regarding modern migrants, for whom the primary priority is not the
perception of traditions, which are often erased in a globalized society, but the perception of them
themselves from the point of view of the rights (responsibilities of the migrants themselves) in the
host state.
Migrations lead to:

- to a multicultural picture of the world;

- political processes of societies;

- globalization of politics, economy, traditions, religious views;
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- assimilation and acculturation;

- changes and mixing of society's values;

- legal and state reforms.
In the work, it was possible to conceptualize aspects of the description of migration processes in
the era of globalization, which provides opportunities for their systematization. Today, world
communities are on the threshold of transforming the legal framework for new waves of
migration, the causes, and consequences of which are still being considered in the global world.
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ABSTRACT

The work explores the content, significance, classification of crises and crisis phenomena,
identifies the impact of war on the economy, construction, oil and gas industry, and
entrepreneurial activity in Ukraine. It discusses methods for forecasting crisis phenomena in the
activities of enterprises in the construction and oil and gas industries, evaluates the impact of
crisis phenomena on the effectiveness of the limited liability company "Ukrainian Service Drilling
Company-1", proposes directions for improving the efficiency of the process of forecasting crisis
phenomena in the activities of the limited liability company "Ukrainian Service Drilling
Company-1" and assessing their possible consequences, as well as developing measures to ensure
the development of enterprises in the oil and gas industry under the influence of crisis
phenomena.

Keywords: efficiency, enterprises, construction and oil and gas industry, crisis phenomena,
forecasting.

Introduction

Forecasting crisis phenomena in the activities of oil and gas industry enterprises is a critically
important aspect of strategic management. It enables enterprises to anticipate and prepare for
potential disruptions that could adversely affect their operations. In a dynamic business
environment, enterprises are exposed to various risks such as economic downturns, market
fluctuations, natural disasters, technological issues, and geopolitical events. By utilizing
forecasting methods, enterprises can gain insights into potential crisis scenarios and develop
proactive strategies to mitigate their impact.

One of the key aspects of forecasting crisis phenomena is risk management. By identifying
potential crises in advance, enterprises can implement risk mitigation strategies to minimize
negative consequences. This proactive approach not only helps preserve the financial health of the
enterprise but also enhances its resilience to unexpected challenges. Additionally, forecasting
allows enterprises to efficiently allocate resources, ensuring they are well-prepared to navigate
turbulent times. Considering the above, along with the high level of uncertainty in the external
environment during wartime conditions, the chosen research topic can be recognized as highly
relevant.

Form starts.

The aim of the research is to conduct a critical analysis of theoretical and methodological
approaches to forecasting crisis phenomena in the activities of construction and oil and gas
industry enterprises, assess their possible consequences, and develop practical recommendations
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for improving this process using the example of the limited liability company "Ukrainian Service
Drilling Company-1" (LLC "USDC-1").

The main objectives of the work are as follows:

to disclose the content and significance of crises and crisis phenomena;

to determine the impact of war on the economy, construction, and entrepreneurial activities in
Ukraine;

to examine methods of forecasting crisis phenomena in the activities of enterprises in the
construction and oil and gas industries;

to assess the impact of crisis phenomena on the effectiveness of oil and gas industry enterprises
using the example of LLC "Ukrainian Service Drilling Company-1";

to propose directions for improving the efficiency of the process of forecasting crisis phenomena
in the activities of LLC "Ukrainian Service Drilling Company-1" and evaluate their possible
consequences;

to develop measures to ensure the development of enterprises in the oil and gas industry,
including LLC "Ukrainian Service Drilling Company-1", under the influence of crisis phenomena.
The object of the research is the process of forecasting crisis phenomena in the activities of
enterprises in the oil and gas industry, using the example of LLC "Ukrainian Service Drilling
Company-1", and assessing their potential consequences.

The subject of the research is theoretical and methodological approaches to forecasting crisis
phenomena in the activities of enterprises in the oil and gas industry.

During the research, the following methods are employed: theoretical generalization to determine
the essence of crises and crisis phenomena; comparative analysis to analyze models and methods
for assessing the crisis state of enterprises in the oil and gas industry; economic-statistical and
techno-economic analyses; SWOT analysis; balanced scorecard system; Edward Altman's
bankruptcy prediction model, Taffler's bankruptcy diagnostic model, Roman Lys model,
Springate model, Matviychuk model, Tereshchenko model, as well as the Beaver coefficient for
forecasting crises in LLC "Ukrainian Service Drilling Company-1" and assessing the probability
of enterprise bankruptcy; graphical and tabular methods for better visualization of the research
results; planning and forecasting for the development of measures aimed at ensuring the
development of the researched enterprise, and so on.

Let's analyze the literature on this issue. The paper [1] addresses describes several transmission
channels of the two major global crises which have been following covid pandemic and military
conflict in Ukraine. The economic development of countries is influenced by many factors with
effects that can be modified only to a very limited extent by these countries. Raw material
dependence, migration, climate change, or imported inflation are just some of the phenomena to
which countries are exposed and which are indirectly transmitted to inhabitants and business
entities. Besides the fact that risk management techniques must be applied for securing
enterprises, inhabitants as employees are the immediate receivers of the benefits that risk
management brings to enterprises, Hudakova (2017) or Moskova (2021). Lange emphasizes that
the state should be able to provide sufficient resources for solving crisis phenomena, KeliSek
(2011).

The present paper [2] investigates discusses how the concept of the circular economy can inform
responses to such crises by addressing four elements of a socio-economic system: technological
innovation, supply chains and markets, public policy, and consumer behaviour. Synthesizing
emerging insights from the scholarly and policymaking arenas, the article identifies the following
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ways that the circular economy concept can be effectively framed as crisis response: focusing
on circularity in a more holistic way, adopting global value chains as the primary unit of analysis,
pinpointing specific circularity aspects like drivers and barriers in value chains and business
models, and extending the prevailing focus on technical aspects and material flows to often
overlooked trade and geopolitical considerations. This discussion aims to articulate lessons for
industry, policymakers, and scholars in leveraging a circularity approach to address the world's
most pressing issues.

The following study [3] focuses on the analysis of the economic category "multi-crisis”. These
risks can cause societal disruption and political instability in times of uncertainty, as evidenced by
the water crisis, stagflation, COVID-19, population growth, and wars. Hence, it is critical to
mitigate geopolitical risks and promote peace. These risks can have significant impacts on
government effectiveness, the rule of law, and political stability.

Also, a number of authors [4] explore the concept of economic efficiency and develop measures
to enhance it. According to their view, economic efficiency of an enterprise is one type of
efficiency, the criteria of which are determined by the ratio of the achieved result of an industrial
enterprise to the incurred expenses. Several measures to improve the efficiency of industrial
enterprise activities have been proposed.

The article [5] examines efficiency as one of the key aspects of enterprise functioning in a market
environment. It is proven that an essential prerequisite for increasing efficiency (productivity) in
production enterprises is a sufficient level of development and active operation of various
institutions of market, production, and social infrastructure. The level of economic and social
efficiency of production depends on numerous factors that determine it. Classification features of
factors contributing to efficiency growth are identified.

Main Body

In conditions of a state of war and the accompanying negative consequences, the increased level
of risks and crisis phenomena existing in the external environment make it crucial to assess the
effectiveness of enterprise functioning. There is no single methodology for conducting such an
assessment; however, contemporary scholars mostly recommend using methods and models for
forecasting the probability of enterprise bankruptcy. Moreover, such an evaluation should be
conducted dynamically, covering a minimum period of three years.

To assess the impact of crisis phenomena on the effectiveness of LLC "Ukrainian Service Drilling
Company-1", the following models were used: the Altman five-factor model, the Taffler model,
the Beaver model, the Springate model, the Lys model, the Tereshchenko model, the Matviychuk
model, and the Kovalyov model.

The simultaneous use of such a variety of models will allow for the consideration of various
aspects of the enterprise's activities and coefficients that take into account different aspects of the
effectiveness of LLC "Ukrainian Service Drilling Company-1".

Edward 1. Altman is a finance professor who developed the Altman Z-Score, a widely used
bankruptcy prediction model. The Altman Z-Score is a formula that combines several financial
ratios to assess a company's financial health and predict the likelihood of bankruptcy.

The Z- the indicator is calculated based on these five financial ratios, and the result is used to
classify companies into different zones, indicating their financial distress or bankruptcy risk.
These zones are:

Z- the indicator > 2,99 — low bankruptcy risk;
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1,81 < Z- the indicator < 2,99 — the indicator points to caution and moderate bankruptcy risk;

Z- the indicator < 1,81 — high bankruptcy risk.

Table 1 provides an assessment of the probability of bankruptcy for LLC "Ukrainian Service
Drilling Company-1" using the Altman model.

Table 1. Assessment of the probability of bankruptcy for LLC "Ukrainian Service Drilling
Company-1" according to the Altman model in 2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.

K1 -1,10 -0,39 -0,42

K2 0,005 0,202 0,054

K3 0,006 0,210 0,073

K4 -0,365 0,066 0,127

K5 2,574 0,973 1,415

Zy 1,06 1,52 1,31

Probability of bankruptcy | High risk of bankruptcy High risk of bankruptcy High risk of bankruptcy

According to the Altman model, LLC "Ukrainian Service Drilling Company-1" has consistently
exhibited a high risk of bankruptcy throughout the entire study period. It is noteworthy that an
improvement in the financial condition of LLC "USDC-1" occurred in 2021, coinciding with a
highly favorable external environment. In 2020, the operations of LLC "USDC-1" were adversely
affected by crises associated with the Covid-19 pandemic, while in 2022, the full-scale war and its
negative consequences had a significant impact.

Another model is the Taffler bankruptcy diagnostic model. Professor Richard J. Taffler is known
for his work in accounting and finance, particularly in the field of bankruptcy prediction. Taffler's
work has contributed to the development of models aimed at forecasting the likelihood that a
company will encounter financial difficulties or bankruptcy. According to this model, if the value
Z < 0,2 — the probability of bankruptcy is quite high; 0,2 < Z < 0,3 — bankruptcy is possible; Z >
0,3 — the probability of bankruptcy is low. Table 2 presents the assessment of the probability of
bankruptcy for the company according to this model.

Table 2. Assessment of the probability of bankruptcy for LLC "Ukrainian Service Drilling
Company-1" according to the Taffler model in 2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.
T1 0,13 0,29 0,42
T2 0,30 0,59 0,53
T3 1,46 0,91 0,85
T4 2,57 0,97 1,41
Zr 0,78 0,55 0,67
Probability of bankruptcy The probability of bankruptcy is low

According to the Taffler model, the probability of bankruptcy for LLC "Ukrainian Service
Drilling Company-1" remained low throughout the analyzed period. This contrasting result
compared to the Altman model is due to the fact that the Taffler model incorporates different
financial coefficients, which provided a higher level. When assessing the effectiveness of the
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company's operations, it is necessary to consider the results from various models, which will
allow for a reliable conclusion and monitoring critical coefficient values.

The Roman Lys model has gained widespread use for assessing the probability of bankruptcy of
companies in the United Kingdom, and it is also used for domestic companies. The threshold
value for this model is set at 0.037. Therefore, if Z, if itis less than 0.037, then it is characterized
as a crisis state of the enterprise. Table 3 provides an assessment of the probability of bankruptcy for
LLC "Ukrainian Service Drilling Company-1" according to the Roman Lys model.

Table 3. Assessment of the probability of bankruptcy for LLC "Ukrainian Service Drilling
Company-1" according to the Roman Lys model in 2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.
L1 -1,10 -0,39 -0,42
L2 0,19 0,27 0,36
L3 -0,74 0,02 0,07
L4 -0,37 0,07 0,13

2L -0,094 0,001 0,011
Probability of bankruptcy Crisis state of the enterprise

According to the results obtained from the Roman Lys model for LLC "Ukrainian Service
Drilling Company-1" throughout 2020-2022, a crisis state is evident. Similar to the calculations
from previous models, it is noticeable that the situation slightly improved in 2021. However, the
impact of negative crisis phenomena such as war and its several adverse consequences had their
influence, negatively affecting the effectiveness of the operation of the investigated company.

The Springate model, according to which, if Z- the indicator < 0,862, the company is considered
a potential bankrupt. Table 4 provides an assessment of the probability of bankruptcy for LLC
"Ukrainian Service Drilling Company-1" according to the Springate model.

Table 4. Assessment of the probability of bankruptcy for LLC "Ukrainian Service Drilling
Company-1" according to the Springate model in 2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.
A -1,10 -0,39 -0,42

B 0,006 0,210 0,073
C 0,004 0,23 0,09

D 2,57 0,97 1,42
Zc -0,084 0,783 0,419
Probability of bankruptcy The probability of bankruptcy is high

The Springate model calculations indicate that LLC "Ukrainian Service Drilling Company-1" had
a high probability of bankruptcy throughout 2020-2022. In 2020, the company was considered a
potential bankrupt according to this model. The situation significantly improved in 2021, but the
full-scale war and its negative consequences once again worsened the financial condition of the
investigated company in 2022. Based on this, it can be concluded that LLC "Ukrainian Service
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Drilling Company-1" is quite susceptible to various crisis phenomena and has a low level of
adaptation to new challenges.

The calculation of the probability of bankruptcy for the company using the rating assessment
method of the financial state of the enterprise (rating score) is provided in Table 5.

Table 5. Assessment of the Probability of Bankruptcy for LLC "Ukrainian Service Drilling
Company-1" using the Rating Assessment Method of the Financial State of the Enterprise in

2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.

K3 -1,10 -0,39 -0,42

K 0,32 0,60 0,56

Ki -5,62 10,78 9,26

Km 0,07 0,27 0,25

Kpsk -0,01 3,25 0,48

Z -2,596 3,514 0,549
Probability of Financial crisis situation Stable financial condition Fmaqc_lal crsis
bankruptcy condition

According to the rating assessment of the financial condition of LLC "USBC-1," a crisis financial
condition was characteristic, resulting in a high probability of bankruptcy in 2020 and 2022.
Interestingly, in 2021, LLC "USBC-1" exhibited a stable financial condition according to this method.
A similar trend is observed with other models assessing the probability of bankruptcy of the company.
The negative impact of economic crises in 2020 and 2022 deteriorated the financial performance of
LLC"USBC-1."

The A. Matviychuk model was developed for Ukrainian enterprises, where the resulting indicator
is a value of 1.104. Table 6 provides an assessment of the probability of bankruptcy for LLC
"USBC-1" according to the A. Matviychuk model.

Table 6. Assessment of the probability of bankruptcy for LLC "USBC-1" according to the A.
Matviychuk model in 2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.

M 0,89 1,22 0,89

M 1,77 1,07 1,67

M3 -4,48 15,69 12,54

My 0,39 1,03 0,71

Ms -2,09 -0,65 -0,80

Ms 1,58 0,94 0,89

My -0,37 0,07 0,13

Zy 0,02 1,05 1,11

Probability of Threat of financial crisis and high The fln_anmal cpndltlon is satisfactory, but the

bankruptcy prabability of bankruptcy enterprise requires the development of a
complex of crisis management measures

According to the model by A. Matviychuk, the threat of financial crisis was only present in 2020
for "USBC-1" LLC, while during 2021-2022, the financial condition was considered satisfactory.
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However, even a minor deterioration in the calculated coefficient during 2021-2022 could lead to
a precarious situation. Therefore, it would be advisable for "USBC-1" LLC to develop crisis
management measures in case of any deterioration in its financial condition.

The most widely used bankruptcy diagnosis model in Ukraine is O. Tereshchenko's model. The
discriminant model developed by O. Tereshchenko has significant advantages over traditional
domestic methods. Let's outline the main ones:

ease of application;

incorporation of modern international practices when using domestic statistical data;

resolution of critical indicator issues through the utilization of various modifications of the basic
model for enterprises of different types of activities;

consideration of the industry-specific characteristics of the enterprise.

Table 7. Assessment of bankruptcy probability for LLC "USBK-1" according to the
Tereshchenko model in 2020-2022.

Coefficient 2020 p. 2021 p. 2022 p.

X1 1,77 1,07 1,67

X2 0,69 1,10 1,18

X3 0,003 0,325 0,055

X4 0,003 0,216 0,052

Xs 0,10 0,03 0,003

X -4,48 15,69 12,54

Z 3,14 2,29 1,63

Probability of !Bank_ruptcy is not Bankruptcy is not imminent F_inancial stability is
bankruptcy imminent disrupted

According to Tereshchenko’s model, there was no threat of bankruptcy for LLC “USBC-1”
during 2020-2021, but in 2022, the situation significantly deteriorated, and the company
experienced disrupted financial stability. Therefore, the company needs to take measures to
improve its financial situation and adapt to the new challenges of the external environment. It is
crucial for the company to develop a continuous monitoring system for the financial state of LLC
“USBC-17. Figure 1 illustrates the bankruptcy probability assessment using the Beaver ratio.

0.25 022

0.2
0.15

0.1
0.05 0.06

0 0.003
2020 2021 2022
Year

Figure 1. Dynamics of the Beaver Ratio for LLC “USBC-1" for the years 2020-2022
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The Beaver Ratio clearly indicates that the best financial condition for LLC "USBC-1" was in
2021. During this period, the national economy also experienced growth after the negative
consequences of the COVID-19 pandemic. In 2022, amidst the state of war, the situation
resembled that of the pandemic period, and the financial condition of the company deteriorated
significantly.

The calculations assessing the scale of the crisis at LLC "USBC-1" and its bankruptcy probability
are summarized in Table 8.

Table 8. Assessment of the crisis scale at LLC "USBC-1" in 2020-2022 and its bankruptcy
probability.

Models of bankruptcy diagnosis 2020 2021 2022
1. Altman's bankruptcy prediction model 1,06 1,52 1,31
2. Taffler's bankruptcy diagnosis model 0,78 0,55 0,67
3. Roman Lys's model -0,094 0,001 0,011
4. Springate's model -0,084 0,783 0,419
6. Financial condition rating method (rating 2,596 3,514 0,549
number)
7. A. Matviychuk's model 0,02 1,05 1,11
8. Tereshchenko's model 3,14 2,29 1,63
9. Beaver's coefficient 0,003 0,22 0,006
Probability of bankruptcy High Low Average
The financial equilibrium
. . is disrupted, but with the
- _Th_e company | The f_|r_1an9|al implementation of crisis
The scale of the crisis isina condition is
financial crisis | satisfactory Mmanagement measures,
there is a possibility of
stabilization

Summarizing the results of the calculations, we can conclude that LLC "USBC-1" had its best
financial condition in 2021, which is in line with the stability of the Ukrainian economy and a
favorable environment for business development during the post-pandemic recovery. However,
the positive trends changed with the disruption of financial equilibrium for LLC "USBC-1" in
2022, which can be attributed to the impact of war and its negative consequences on the entire
business activity in Ukraine. Therefore, this confirms that crisis phenomena in the economy
significantly affect the efficiency of operation of the researched company.

Thus, a range of modern methodologies and models were used to assess the impact of crisis
phenomena on the efficiency of LLC "USBC-1". The obtained results indicate that crisis
phenomena have a significant impact on the efficiency of the operation of the researched
company. During periods of economic crises in the country, the financial condition of LLC
"USBC-1" deteriorates significantly, affecting its operational efficiency. Based on the data
obtained, it can be concluded that in 2020, LLC "USBC-1" experienced a financial crisis and had
a high probability of bankruptcy. In the stable market environment of 2021, the financial
condition improved significantly, and the company experienced stable financial status. However,
during the war in 2022, the situation deteriorated significantly again, and LLC "USBC-1"
experienced disrupted financial equilibrium.
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Considering the high level of turbulence in the external environment, significant risks and threats,
and the dependency of LLC "USBC-1" on them, it is advisable for the company to develop
strategies to enhance the effectiveness of forecasting crisis phenomena in its operations.

In the conditions of external instability and significant threats and crises for LLC "USBC-1", it is
important to establish a systematic assessment of its financial status, bankruptcy probability, and
monitoring of the market environment. Such a mechanism will allow timely detection of negative
changes, identifying their causes, forecasting possible development scenarios, and reacting to
them. To this end, it is advisable for LLC "USBC-1" to organize an early crisis diagnosis system.
The idea is to apply bankruptcy prevention measures before LLC "USBC-1" falls into a crisis
"pit", and to adjust the main strategy in case of negative trends, taking into account the possible
development of crisis phenomena and anticipating measures to overcome them. During normal
operation of the enterprise, the early detection and resolution system of financial crises serves as a
control tool, and in crisis situations, in addition to its control function, this system acts as a kind of
signaling system about the possibility of emergence or occurrence of danger. In other words, the
early detection and resolution system of financial crises involve making a binary decision about
the presence or absence of a crisis situation in the enterprise. In our opinion, these measures will
contribute to financial stability and prevention of crisis situations at LLC "USBC-1".
Additionally, the proposed early diagnostic system will not only cover the internal environment
but also encompass factors from the external environment. This will allow LLC "USBC-1" to
analyze the state of the external environment, forecast potential changes in its individual factors,
and adapt its operations accordingly.

The rationale for the need to establish a reliable early crisis diagnostic system at the enterprise is
based on the constantly changing business environment and the inherent risks associated with it.
In today's dynamic and interconnected global economy, LLC "USBC-1" faces numerous
challenges, ranging from economic downturns and market instability to natural disasters and
geopolitical uncertainties. LLC "USBC-1" needs to recognize the inevitability of crises and
actively develop mechanisms for detecting, assessing, and responding to potential threats at their
inception.

In this regard, we propose to establish a task force at LLC "USBC-1", which will hold weekly
meetings. These meetings will focus on discussing the current company situation, addressing new
challenges from the external environment, refining the development strategy, and formulating
measures to mitigate risks and overcome crises. The existence of such a team and the regularity of
such meetings will provide senior management with a comprehensive understanding of the
current state of LLC "USBC-1", allowing for the timely detection and resolution of potential
crises and threats at early stages. In the event of external threats, LLC "USBC-1" will have the
opportunity to develop a pre-planned action plan aimed at mitigating any adverse impacts.

The proposed crisis early diagnosis group at LLC "USBC-1" will include top management of the
company. Each of them is responsible for a specific strategic direction of the company's activities.
Accordingly, each participant of the group will report changes in key performance indicators
(KPIs) for the key areas of the company's operations: operational, human resources, marketing,
financial, etc. If there are noticeable negative changes or initial signs of a crisis, employees will
brainstorm ideas and explore options to change the situation. The main goal is to identify the root
cause of deteriorating performance indicators in order to focus on addressing it effectively.
Creating such a group will ensure timely crisis management. The effectiveness of further actions
by the company depends on the informational support regarding the status of LLC "USBC-1".
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Establishing a crisis early warning system for LLC "USBC-1" is important for several reasons.
Firstly, it allows LLC "USBC-1" to identify crisis indicators and emerging issues before they
escalate into a full-blown crisis. Timely identification provides a valuable window of opportunity
for implementing preventive measures and strategic interventions, mitigating the impact of
potential disruptions on the company's operations, reputation, and ultimate outcome.

Moreover, an effective early diagnostic system contributes to the resilience of LLC "USBC-1".
By fostering a culture of preparedness and adaptability, LLC "USBC-1" can better overcome
unexpected challenges and maintain business continuity. This resilience serves not only as a
competitive advantage but also as a means of protecting the interests of stakeholders, including
employees, clients, and shareholders.

A proactive approach to crisis management not only protects the enterprise but also contributes to
the stability of supply chains, financial markets, and society as a whole. Establishing an early
diagnostic system for crisis phenomena is a strategic imperative for LLC "USBC-1" in today's
rapidly changing environment. By acknowledging the inevitability of crises and proactively
preparing for them, LLC "USBC-1" can enhance its ability to withstand crisis events, protect its
stakeholders, and become more competitive.

The integration of advanced technologies and data analysis plays a crucial role in enhancing
forecasting capabilities. Leveraging predictive modeling, artificial intelligence, and machine
learning algorithms can enable LLC "USBC-1" to identify patterns, anomalies, and potential crisis
indicators in real-time. By harnessing the power of big data, LLC "USBC-1" will be able to gain
valuable insights into market trends, consumer behavior, and external factors that may impact
their operations, allowing them to proactively identify potential crisis triggers.

It should also be noted that regular reviews and updates of forecasting methodologies are
necessary to adapt LLC "USBC-1" to the dynamic business environment. LLC "USBC-1" should
continually evaluate the effectiveness of its crisis forecasting processes, taking into account past
experiences and staying informed about new trends. Flexibility and adaptability to change are key
elements for LLC "USBC-1" to effectively adjust to new challenges in the external environment.
Enhancing the efficiency of crisis forecasting processes at LLC "USBC-1" requires a multifaceted
approach. By utilizing advanced technologies, fostering a risk-aware culture, promoting
collaboration, and maintaining a commitment to continuous improvement, LLC "USBC-1" can
strengthen its ability to anticipate crises and successfully overcome them. This proactive stance
will not only protect LLC "USBC-1" but also empower it to thrive in uncertain conditions.

The proposed early crisis diagnosis system for LLC "USBC-1" consists of the following
subsystems:

data collection and storage, which ensures the collection and storage of large volumes of external
and internal information;

data analytics processing, which provides modeling of enterprise operations, real-time analytical
processing, and intelligent data analysis;

decision-making, which is based on the use of data processing and opinion modeling procedures
to assist managers in decision-making.

Thus, in conditions of martial law and increased risk levels, LLC "USBC-1" requires seeking to
enhance the effectiveness of forecasting crisis phenomena in its operations and assessing their
potential consequences. To this end, it is proposed to establish an early crisis diagnosis system for
LLC "USBC-1". This will allow the enterprise to be proactive, accurately predict potential crises
at LLC "USBC-1” and anticipate economic crises that affect its operational efficiency. To achieve
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this, it is proposed to establish a permanent crisis management team consisting of the director, the
financial director, the chief engineer, and the HR manager. To ensure proper information support
and automation of this process, the implementation of specialized software is suggested. The latter
will allow the automated collection, analysis, and processing of information, conducting analysis
and evaluation of key indicators of crisis emergence, providing decision support, modeling
different scenarios, and forecasting the occurrence of crises and crisis phenomena. Moreover, this
software enables assessing the crisis not only based on the internal environment but also
considering external factors.

Also, considering that the financial stability of LLC "USBC-1" is compromised and there is a real
possibility of bankruptcy, there is an urgent need to develop effective measures to ensure the
company's development in the face of crisis influences.

In addition to effective forecasting of crisis phenomena and their impact on the functioning
efficiency of LLC "USBC-1", it is also necessary to develop measures for the development of the
investigated company. Since the preliminary diagnosis has shown that LLC "USBC-1" currently
has disrupted financial stability and a large number of calculations indicate a high probability of
bankruptcy of the investigated company. The situation is further complicated by the still
unsatisfactory state of the external environment, characterized by a high level of uncertainty,
risks, and threats. Therefore, the development of measures to ensure the development of LLC
"USBC-1" in the face of crisis influences is essential.

Ensuring the stable development of LLC "USBC-1" is only possible through a comprehensive
approach that takes into account all aspects of its activities. To achieve this, a balanced scorecard
system has been utilized, and a strategic development roadmap for LLC "USBC-1" for the years
2024-2028 has been formulated.

All business processes of LLC "USBC-1" are closely interconnected, so changes in one inevitably
lead to a general increase or decrease in the effectiveness of the company's operations as a whole.
Therefore, changes need to be implemented systematically while simultaneously improving all of
the company's business processes.

In the area of personnel, LLC "USBC-1" needs to strengthen cooperation with leading higher
education institutions, particularly with the National University "Poltava Polytechnic named after
Yuri Kondratyuk," which educates future specialists in the oil and gas sector and has a well-
developed research base. Such cooperation and combining efforts will allow finding better
solutions in the field of exploration activities. This collaboration will enable the company to
attract top talent. Additionally, in the personnel sphere, it is necessary to establish a fair reward
system that includes paying employees based on their performance results.

In the conditions of war and economic recession, many potential clients of LLC "USBC-1" have a
low level of solvency and are unable to pay for the company's services on time. Therefore,
conducting effective marketing activities to win the competition for "better” clients is extremely
important. In this regard, it is advisable for LLC "USBC-1" to create its own website to increase
its presence on the Internet. Additionally, it would be appropriate to establish a loyalty program
for clients, offering discounts for long-term cooperation with the company. The marketing
activities of LLC "USBC-1" require optimization and a review of the policy regarding the
recovery of accounts receivable, which currently has quite high indicators.

LLC "USBC-1" faces the threat of bankruptcy according to various indicators, and the company
has an unstable financial position. Alongside this, investment in the development of the
company's infrastructure, intensification of advertising, etc., are necessary. Therefore, it is
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pertinent for LLC "USBC-1" to seek alternative sources of financial resources. In particular,
participation in international government grant programs, attracting funds from the state within
the framework of public-private partnerships, as well as utilizing financial leasing opportunities
for the adoption of innovative technologies, could serve as such alternatives.

Figure 2 illustrates prospective innovative technologies aimed at enhancing the efficiency of the
investigated company's operations.

The production sector of "USBK-1" LLC, which generates the main revenue for the company, is
in most urgent need of improvement, as its efficiency significantly declined in 2022. Additionally,
the natural gas and oil extraction industry remains quite promising. Therefore, "USBK-1" LLC
can capitalize on this opportunity to expand its production capacity and enhance its capabilities.
The use of 3D modeling for reservoirs stands out as a highly effective and innovative strategy for
exploring oil and gas deposits. This approach relies on specialized software for creating three-
dimensional images. These 3D models offer "USBK-1" LLC valuable access to information,
simplifying decision-making processes related to drilling operations. By applying 3D modeling to
the reservoir, various drilling options can be prepared, optimal extraction technologies can be
identified, safety issues can be addressed, and excellent economic and qualitative results can be
achieved. The geological model of the reservoir is becoming increasingly important and beneficial
in the smart management of resource reservoirs. Planning exploration goes beyond simply
selecting a drilling location. The implementation of 3D modeling in the activities of "USBK-1"
LLC enables strategic planning of geological exploration, determination of on-site resources,
reservoir 3D modeling, as well as optimization and assessment of resources according to
international standards and best industry practices.

Additionally, the implementation of 3D modeling will enable "USBK-1" LLC to diversify its
services. Currently, the company is limited to providing drilling services due to the lack of
specialized software and innovative technologies. The introduction of new technologies and
software aims to expand the range of services, leading to additional sources of income.

The new solution involves the use of wireless green seismic exploration technology, an innovative
seismic approach using wireless recording devices. This technology is deployed using compact
all-terrain vehicles, eliminating the need for traditional clear-cutting, which could reach up to five
meters. This environmentally conscious seismic exploration method helps preserve forests. The
abandonment of heavy equipment by "USBK-1" LLC significantly reduces fuel and lubricant
expenses, minimizes impact on land and soil, and enhances industrial safety. "Green™ seismic
technology is now an industry standard in geological exploration, providing optimal efficiency
and accuracy in hydrocarbon exploration while demonstrating the company's commitment to
environmentally responsible project implementation.

Up to this point, "USBK-1" LLC has exclusively offered drilling services to depths of up to 3,500
meters. However, with the depletion of existing reservoirs and the need to ensure Ukraine's
energy security, gas extraction companies are now drilling to depths of up to 7,000 meters.
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Figure 2. Promising Innovative Technologies to Enhance the Efficiency of "USBK-1" LLC

Unfortunately, "USBK-1" LLC currently cannot undertake such projects, leading to the loss of
clients and the inability to execute significant deep drilling projects. To address this issue, it is
crucial for the company to acquire state-of-the-art drilling rigs specifically designed for depths of
up to 7,000 meters. It is expected that this strategic investment will enable "USBK-1" LLC to
successfully implement large-scale projects, optimize the drilling process, and enhance overall
operational quality.

To enhance the production base of "USBK-1" LLC, it is proposed to strengthen the elements of its
innovative potential. Increasing qualifications will promote the systematic integration of
innovative entrepreneurship, ensuring the adoption of advanced scientific and technological
achievements. For financing inventive projects, the proposal suggests using financial leasing and
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engaging in state programs for financial support and public-private partnerships. To engage
people in innovative entrepreneurship, it is recommended to incentivize them to generate
inventive ideas and provide additional bonuses for acquiring knowledge of innovative
technologies. To enhance the scientific and technical potential of "USBK-1" LLC, it is
recommended to establish cooperation with educational institutions, particularly with the National
University"Yuri Kondratyuk Poltava Polytechnic".

On Figure 3, the strategic initiatives and development goals of "USBK-1" LLC for the period of
2024-2028 are summarized.

It is expected that the implementation of these measures at LLC "USBC-1" will significantly
increase its innovative potential, leading to the activation of innovative entrepreneurship. Priority
should be given to the implementation of innovative technologies such as 3D modeling of
deposits, the application of wireless "green seismic exploration™ technology, and the acquisition
of advanced drilling equipment for deep drilling. Next, we determine the economic efficiency of
the proposed measures. It should be noted that a favorable outcome of implementing the
proposed measures will be an increase in revenue from service and work sales.

The exact amount of additional revenue from sales is quite complex, as it is influenced by many
factors. Therefore, we will use probabilistic and expert assessment methods. It is anticipated that
by investing in the development of the material and technical base of LLC "USBC-1," it will be
possible to increase the number of offered services. In particular, the acquisition of drilling
equipment for deep drilling not only ensures the efficiency of the service but also expands the
scope of the service. To determine the potential additional income from sales, we surveyed four
experts: the director, chief engineer, and financial director.

According to the expert assessment, an average increase in revenue from sales of 21.66% is
forecasted. Accordingly, in 2022, the company generated revenue from service and work sales
amounting to 34,980.8 thousand UAH. Taking into account the expected growth of 21.66%, the
projected increase in revenue will be 7,576 thousand UAH in the first year, with this figure
increasing annually by an average of 5.
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Figure 3. Strategic Initiatives and Development Goals of LLC "USBC-1" for 2024-2028

In Table 9, we will present the summary indicators of the effectiveness of the proposed measures.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



. 2298-0946 [Print), IS5N: 1987-6114 (Online)

Table 9. Summary indicators of the effectiveness of proposed measures.
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5 year 9208,675 3038,863 6169,81 308,49 5861,32 4884,43
Total 41862,18 18814,52 23047,66 3482,63 19565,04 15470,86

The preliminary calculations indicate that implementing the proposed set of measures for LLC
"USBC-1" is economically advantageous and will ensure the company's additional profit. The
initial investment is estimated at 5 million UAH. LLC "USBC-1" will be able to cover this
amount from its own profit and finance the remaining part through financial leasing or
participation in an international grant program. The critical importance of LLC "USBC-1" in the
national economy facilitates easier access to financial resources. The projected increase in
revenue stems from the company's ability to enhance the quality of its services, increase labor
productivity, and expand the volume of work performed simultaneously. However, all forecasts
are based on subjective factors, particularly the expert survey of the senior management of LLC
"USBC-1". More precise results will be determined after the initial months of implementing the
proposed measures. According to preliminary forecasts, it is expected that LLC "USBC-1" will
generate a cumulative profit of 23,047 thousand hryvnias over 5 years. Additionally, this will
contribute to strengthening the company's competitiveness, enhancing its image, increasing
national mineral extraction, and other benefits.

Thus, to ensure the development of LLC "USBC-1" in the face of crisis phenomena, a strategy for
2024-2028 has been developed, which includes a set of measures to improve the company's key
areas of activity: marketing, personnel, production, and finance. Key measures within this
framework include the following: purchasing 3 new drilling rigs, implementing Drill Lab software
for 3D modeling of deposits and wireless technology for "green seismic," annual reinvestment of
a portion of profits in the development of the material and technical base, introduction of
coaching for staff development and skills enhancement, implementation of a performance-based
pay system for employees, strengthening cooperation with the National University"Yuri
Kondratyuk Poltava Polytechnic" and using financial leasing to acquire innovative technologies.
The preliminary forecast assessment has shown that implementing the proposed measures will
allow LLC "USBC-1" to achieve a cumulative net profit of 23 million UAH over 5 years, with a
payback period for the initial investments of up to 2 years. These results provide grounds for
making a decision regarding the feasibility of implementing the proposed measures into the
practical activities of LLC "USBC-1".
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Conclusion

The article evaluates the impact of crisis phenomena on the efficiency of TOV "USBC-1".
Various contemporary methodologies and models were utilized to assess the influence of crisis
phenomena on the functioning efficiency of TOV "USBC-1", which belongs to the construction
and oil and gas industries. The obtained results indicate that crisis phenomena significantly affect
the efficiency of the investigated company's operation. During periods of economic crises in the
country, the financial condition of TOV "USBC-1" deteriorates significantly, affecting its
operational efficiency. Based on the gathered data, it is concluded that in 2020, TOV "USBC-1"
experienced a financial crisis and a high probability of bankruptcy. However, in 2021, amidst a
stable market environment, the financial condition improved significantly, leading to stable
financial status. Nevertheless, during the period of war in 2022, the situation deteriorated
substantially again, leading to disrupted financial equilibrium for TOV "USBC-1".

The proposed directions for enhancing the efficiency of forecasting crisis phenomena in the
activities of TOV "USBC-1" and assessing their potential consequences have been outlined.
Given the presence of an elevated risk level during wartime conditions, TOV "USBC-1"
necessitates seeking improvements in the process of forecasting crisis phenomena and evaluating
their potential impacts. To achieve this, the establishment of an early crisis diagnosis system for
TOV "USBC-1" is proposed. This system will enable the enterprise to proactively anticipate and
accurately forecast potential crises and economic downturns affecting its operational efficiency.
To facilitate this, the creation of a dedicated crisis management team comprising the director,
financial director, chief engineer, and HR manager is recommended. Additionally, for proper
information support and automation of this process, the implementation of specialized software
such as Microsoft Power BI is proposed. Furthermore, the implementation of this software will
enable automated processes for data collection, analysis, and processing, facilitating the analysis
and evaluation of key indicators of crisis emergence. It will provide decision-making support,
facilitate scenario modeling, and forecast crises and crisis phenomena. Moreover, this software
allows for crisis assessment not only based on internal factors but also considers external
influences. The adoption of these proposals will establish an effective early crisis diagnosis
system, enabling proactive responses at the earliest stages of their inception.

Measures have been developed to ensure the development of LLC "USBC-1" in the face of crisis
phenomena. With the aim of ensuring the development of LLC "USBC-1" in the conditions of
crisis phenomena, a strategy for 2024-2028 has been developed, which includes a complex of
measures to improve the main areas of the company's activities: marketing, personnel, production,
and finance. Key measures within this framework include the following: acquisition of new 3
drilling rigs, implementation of Drill Lab software for 3D modeling of deposits and wireless
"green seismic" technology, annual reinvestment of part of the profit in the development of the
material and technical base, implementation of coaching for staff development and enhancement
of their qualifications, introduction of KPI system for payment and motivation of employees,
strengthening cooperation with National University™Yuri Kondratyuk Poltava Polytechnic”, Using
financial leasing to acquire innovative technologies. Preliminary forecasting assessment has
shown that implementing the proposed measures will allow LLC "USBC-1" to achieve a
cumulative net profit of 23 million UAH over 5 years, with a payback period for the initial
investments for the company of up to 2 years. The obtained results provide grounds for making a
decision regarding the feasibility of implementing the proposed measures in the practical
activities of LLC "USBC-1".
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ABSTRACT

In the context of global changes and upheavals, there is a growing interest in the spiritual potential
of the individual. The article examines how crisis situations expose the shortcomings of existing
models of self-realization, making them ineffective. Against this background, the restoration of
connection with eternal religious values appears as an auxiliary factor for people seeking the
meaning of life. The study aims to identify and comprehend the relationship between religious
experience and personal fulfillment in the context of global transformations and challenges. It
thoroughly analyzes the influence of religious experience on personal self-realization in the
context of modern global changes. The authors explore aspects of religious worldview that can
influence personal development, especially in times of significant global change. The article also
examines how religious beliefs can contribute to the formulation of strategies for personal self-
realization in the face of global challenges. Various methods and approaches were used to
formulate theoretical conclusions, including textual analysis of literature, systematization and
coding of information, phenomenological analysis of religious texts, and the study of expert
statements. The authors highlight the impact of globalization on human understanding and
awareness of the meaning of life. In particular, the emphasis of Christian existentialism on deep
individualism and personal responsibility to God and oneself becomes crucial in times of global
upheaval. It emphasizes the importance of engaging with other people, community, and moral
values, offering valuable guidance in times of global upheaval. The authors conclude that a
religious and anthropological approach allows people to perceive themselves as part of a larger
spiritual order. In the context of global change and upheaval, religious values provide a stable
basis for self-realization. Faith and spirituality become a support and moral force in difficult
times. Religious concepts of the meaning of life, suffering, and justice offer guidelines for self-
realization and understanding one's place in the world.

Keywords: self-realization, religious spiritual search, religious anthropology, globalization.

Introduction

Today, humanity is facing a deep crisis that has a multifaceted nature. One of the most acute
aspects of this crisis is the alienation of people from society, which makes it difficult for
individuals to realize their potential. In the era of large-scale changes that the world community is
experiencing, there is a growing interest in the individual and his or her potential. Crisis moments
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expose the shortcomings of existing models of self-realization, making them ineffective. Modern
social, political, spiritual, and informational upheavals challenge traditional values. Culture is not
always able to offer adequate guidelines for self-realization in the face of constant change [1]. In
this difficult situation, turning to eternal religious values can be a lifeline for a person. Religion
gives a person support, meaning in life, and an understanding of their place in the world.
Therefore, the goals of our research on "Religious and Anthropological Aspects of Personal Self-
Realization in the Age of Global Turmoil” are aimed at revealing and understanding the
relationship between religious experience and the process of self-realization in the context of
global changes and challenges. Our research is aimed at studying how religious experience
interacts with the process of self-realization of the individual, especially in the context of global
changes and challenges. We seek to reveal how faith and religious beliefs can influence an
individual, contributing to his or her personal development in an era of profound transformation in
the world. This study also aims to clarify the role of religion in the context of global challenges
and to determine its potential contribution to the formation of personal strategies for self-
realization in the modern world.

The latest research on religious and anthropological aspects of personal self-realization is, in
particular, related to the following scholars. In particular, the modern scholar P. Zgorecki, tracing
the evolution of approaches in the French phenomenology of religion, focuses on new trends that
highlight the transition from the general philosophy of religion to a more specific analysis of
religious experiences, which is revealed through the phenomenological approach [2], [3]. N.
Catrien, A. Tonnaer examine the interaction between gender and religion in the context of
anthropological discussions of the Anthropocene, in particular, criticizing the traditional threefold
division into "culture,” "nature,” and "supernatural.” Scholars reveal new perspectives on the
interaction between these aspects and highlight their mutual influences in the modern world,
particularly in the context of global changes and challenges of the Anthropocene [4]. Swera
Hafeez examines the interaction of religious beliefs and cultures from the perspective of
anthropological concepts, reveals the factors that cause intolerance, and looks for possible ways to
overcome religious conflicts [5].

Therefore, in the context of global economic, political and cultural integration and unification, the
issue of personal self-realization is gaining new importance [6]. We believe that in an era of
global upheaval, it is important to consider self-realization as a person's search for and finding
God. This is not just a religious act, but also a deeply personal process that leads to the realization
of the meaning of life, one's purpose and place in the world.

Globalization and urbanization are closely intertwined forces that exert significant influence on
the global landscape of economics, politics, and religion. Conventional anthropological theories
fall short in adequately identifying and analyzing phenomena like global migration, diasporas, and
transnationalism. Innovations in anthropology and the social sciences that aim to explore these
and similar trends have the potential to enable us to scrutinize and reshape the theology and
implementation of Christian missions [7].

Globalization is making the world more homogeneous, blurring cultural and national boundaries.
This can lead to human alienation, loss of identity and meaning in life. In this situation, the search
for God can become a lifeline. It gives a person support, meaning in life, and an understanding of
their place in the world.

The search for God can go in different ways: through faith in a traditional religion, through
spiritual practices and self-knowledge, through creativity and service to people. Self-realization as
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a search for God is not a static process, but a constant path that a person goes through throughout
life. This path can be difficult and thorny, but it leads to self-knowledge, self-development, and
spiritual maturity. In the era of globalization, the search for God is becoming one of the most
important aspects of personal self-realization.

Research Methodology

In writing this article, a number of methodological approaches and methods were used to obtain
and process scientific information. Below is a detailed overview of the methods used: textual
analysis of the literature, systematization and coding of information, phenomenological analysis
of religious texts, analysis of expert statements, and formulation of theoretical conclusions. In
particular, for further analysis and synthesis of the concepts, the research works related to the
religious and anthropological aspects of self-realization were selected. The purpose of using the
method of systematization and coding of information is to create a clear methodological structure
of analysis. Phenomenological analysis was used to identify key concepts in religious texts aimed
at personal self-realization. We also conducted a literature review and analyzed the statements of
experts in well-known scientific journals and books. We used the information obtained to
synthesize and formulate conclusions about the religious and anthropological aspects of personal
self-realization.

Results and Discussion

The problem of human self-realization has always been deeply intertwined with various aspects of
the individual and society, attracting the attention of philosophers of all historical periods. The
history of thoughts on this topic has its roots in the mythology of primitive communities, where
obedience to higher powers turned into religious concepts and impressed philosophers of the
Ancient East, Antiquity, and the Middle Ages. In these periods, individual self-realization was
seen as a means to achieve the self-realization of the Universal Soul or God.

The analysis of scientific sources emphasizes the lack of unity in understanding human nature and
the possibilities of its development. Two opposing orientations, which were formed in antiquity
and have survived to the present day, are clearly marked. According to the first, essential
orientation, self-realization is seen as the result of the influence of external factors (social system,
historical or natural-geographical conditions, fate, chance), which limits a person's freedom to
shape his or her own life and realize potential. According to the second, existential, model, a
person is absolutely free from social constraints, realizes his or her value, and can rise above
circumstances and his or her own self to realize his or her self.

The idea of self-realization originated in the philosophy of F. Nietzsche and in the analytical
psychology of C. Jung. Since the middle of the XX century, self-realization of the individual has
become an object of study mainly in humanistic and existential philosophy and psychology (C.
Goldstein, A. Adler, A. Maslow, C. Rogers, V. Frankl, E. Fromm, I. Yalom, G. Allport). The
concepts of self-realization are based on the principles of humanistic cognition and are
phenomenological in nature.

In humanistic psychology (Maslow, Rogers, Fromm), which studies the phenomenon of self-
realization of the individual, there is no clear distinction between the concepts of self-
actualization and self-realization. These scholars identify the characteristics of a self-actualized
personality, which include: a conscious vision of one's choices and goals, the ability to distinguish
between progressive and regressive behavior, active realization of one's own potential and
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abilities, focus on self-knowledge, and openness to new experiences. A characteristic feature is
the rejection of dependence on external influences, instead focusing on internal feelings and one's
own worldview, which serve as the basis for behavior and practical actions.

In V. Frankl's theory of the realization of transcendent values and the meaning of life, values,
meanings, their embodiment and responsibility are key components of personal freedom and self-
realization. G. Allport considers the personality as a developing system that has its own "I" in the
center and the desire for self-actualization, i.e., the disclosure of its inner capabilities. In his
research, C. Horney proceeds from the idea that a person strives for self-realization and full
identification of his or her true capabilities in the process of personal development. The concept
of self-realization is developed in theories of growth, development and achievement, in cognitive
and Gestalt theories. F. Perls considers self-realization as an internal, active tendency to develop
oneself.

Thus, the concept of self-realization in the humanistic and existential approaches is
phenomenological in nature. They are based mainly on philosophical ideas about personality
development. The considered theoretical approaches quite clearly distinguish three aspects of the
consideration of self-realization of the individual: self-realization as a need (aspiration, motive,
goal, meaning); as a process and as a result. The concept of self-realization is presented in
theories of personal growth and development, as well as in cognitive and Gestalt theories. F. Perls
considers self-realization as an internal, active tendency of personal development [8].

Thus, the concept of self-realization, within the framework of humanistic and existential
approaches, is determined by its phenomenological nature, which is based mainly on
philosophical views on personal development. The considered theoretical approaches clearly
distinguish three aspects of understanding self-realization: as a need (aspiration, motivation,
goals, meaning); as a process and as a result.

As you know, the main task of a person is to develop spirituality. In classical European
philosophy, this is often seen as a unique prerogative of the mind, while in the Ukrainian ethical
and philosophical tradition it is seen mainly as the most direct realization of human interaction
with God. Thinkers see the true spirituality of a person primarily in his or her inner world, in the
deepest aspects of his or her being. The act of internal communication with God enriches the inner
world of a person with the necessary existential truths that shape his or her spiritual development.
In general, the philosophical tradition, beginning in antiquity and continuing into the twenty-first
century, with the exception of atheistic existentialism, is based on the concept of the unity of man
and Deity, in which man plays an active and personal role. The limits of human existence are
determined by rational everyday realities, and the individual strives to go beyond them, reaching a
state of meta-rational enlightenment and openness. This transformation of the individual leads to
changes in the world [9].

Religions, as the oldest and most stable factor in human history, play a decisive role in shaping
the key anthropological trait of spirituality. They undoubtedly play a leading role in satisfying the
human need for self-realization and self-actualization.

Religion, as a means of satisfying the human need for self-actualization and self-realization,
affects the deep foundations of immediate existence, activating the spiritual aspects of the
individual. It acts as an essential reality that gives attributive features to the personality (spiritual
"self"), turning it not only into an external transcendental foundation of the soul, but also into a
constructive element of true spiritual reality.
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In an attempt to overcome the tension caused by the culture's forced imposition of standardized
forms of self-realization, the individual complains about irrational methods of perceiving the
world, which are partially reflected in religious traditions. Religious culture acts as an integral
system of socio-cultural regulation for individuals and their groups, expressed in the form of value
orientations. A believer, living a spiritual life, focuses on overcoming mortality. For him or her,
spiritual development becomes a key subordinating factor of self-realization, and the ultimate goal
of life is the transition of the soul to a new stage of existence in the afterlife.

Religious certainty in the process of personal self-realization is manifested in the consideration of
the transcendent idea of God as an integral part of personal cognitive experience. One of the
features of the religious certainty of the studied process is the stimulation of the individual by
means of religious culture for spiritual self-improvement and creative changes in the world to
meet new spiritual needs. Religion offers the individual to abandon the model of self-realization
as being-for-itself, and instead choose being-for-others (through self-denial, service to God, which
can be expressed in monasticism or asceticism) or being-for-itself with an emphasis on being-for-
others.

The content of spiritual search serves as a justification for human activity and existence.
Depending on the level of development of a society, different philosophical systems have their
own level of human need for self-determination, as well as their own means of cognizing the
possibilities and ways of realizing this need. Religious spiritual search is an indicator of the
degree of freedom in the realization of human essence. Religions dramatically rethink the idea of
a person. A person who bears the imprint of the creator's personality gains his or her own intrinsic
value. In Christianity, a person finds a human ideal that is understandable and acceptable to all.
The religious aspect of spiritual search is a reproduction of the human ability to be a subject in his
spiritual activity. In its historical development, it determines the nature and direction of human
activity in comprehending the meaning of life and achieving ideals. Religious spiritual searches
are conducted mainly in two directions: within the religion itself and externally, which is clearly
manifested in the sphere of spiritual culture (philosophy, art, fiction, etc.).

Research shows that high ideals can give a person significant inner strength. In particular,
religious beliefs are the most influential. When spiritual values are located at the top of the
hierarchical model of the universe and above it, strong and stable ties are formed that unite all its
components. The dominance of religious ideas contributes to the stability of the psyche through a
coherent, consistent, and centuries-old system of value orientations. Higher-order goals optimize
the regulation of all lower levels. As a result of their influence, the entire system acquires the
characteristics of a single tool for cognizing reality. The regulating influence of the spiritual ideal
shapes the believer's sense of being, causing a special understanding and perception of the social
environment.

Religious faith can form a powerful sense of purpose in a person, which allows him or her to
overcome the tendency to deviate and search for alternatives to the chosen path. Such extreme
determinism ensures the stability of psycho-emotional balance or even a state of insight. At this
new level of self-awareness, the individual acquires the ability not only to concentrate all internal
resources to follow the chosen course, which requires a special integration of the individual. He or
she also becomes capable of transcendence, i.e., the extension of his or her being beyond the
limits of his or her own life experience.

Thus, the self-realization of a believer consists in the use of irrational methods of cognition of
reality and a transcendental way of communication with the Absolute. The influence of religious
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culture is manifested in stimulating the individual to spiritual self-improvement and forming a
sense of responsibility through the interpretation of certain types of human activity as sinful.

In particular, adherents of religious movements resort to intuitive, emotional and other non-logical
ways of comprehending existence, and seek a transcendent connection with the supernatural. In
addition, the religious worldview motivates the development of the spiritual component and
instills an understanding of the inevitable retribution for committing so-called "sinful" actions
[10].

The life of each person reflects the revelation of infinity, the perception of the divine in humanity,
which manifests itself in finite manifestations through sensations as a means of achieving the
consciousness of the divine that is inherent in Christ as the God-man. Faith gives rise to religious
feelings, and in turn, religious feelings form a “state of faith,” which gains meaning in the
"outdoors"-the rationalization of the intuitive-irrational. Personal religion is most clearly
manifested in mystical experience, where transcending the self means opening the realm of the
Divine to man. This understanding of religion gives it creative aspects in the corresponding
religious states and processes. Religious conversion associated with an existential crisis is
overcome in great trials: the greater the mental suffering, the deeper the transformation of a
person. In this context, holiness is not only a spiritual state in which religious feeling prevails, but
also a way of coexistence and co-creation that leads to the revival of not only the bearer of
holiness, but also others associated with him, and thus, in general, to the renewal of life.
Interestingly, the highest, greatest manifestations of spiritual growth are achieved in interaction
with prayer: in these states-processes, the subconscious mind acts as a specific means that
provides a unique contact between man and God.

The main problem of the modern information society is the spread of simplified forms of self-
identification at the mass level. Religion acts as a traditional method of self-identification that
enables individuals to strive for their own improvement. This traditional method allows an
individual to find an external image and an internal spiritual model of perfection with which he or
she identifies.

Thus, a person who is constantly looking for the image of God in himself enters the sphere of
moral and ethical reflection, where his spiritual development is realized.

The findings of studies by American and Western European psychologists indicate that
transpersonal experiences can lead to significant and lasting positive changes, such as a deeper
sense of meaning, alleviation of existential crisis (E. Sutich, K. Wilberg, Kr. Grof), development
of altruism, compassion, acceptance of oneself, others, and the world around one (C. Tart, A.
Watson, G. Allport, J. Lilly). These experiences expand the understanding and awareness of the
significance of life. Belief in a higher idea acts as a basic component that permeates all aspects of
the personality structure and influences the formation of a person's life strategy.

Christian existentialism emphasizes deep individualism and personal responsibility to God and to
oneself. This philosophical trend, which emerged in the mid-20th century and aims to combine
Christian traditions and existentialist ideas, emphasizes the individual experience of interaction
with one's own existence and relationship to a higher principle.

In Christian existentialism, an important element is the uniqueness of each individual and his or
her attitude to eternal questions such as the meaning of life, good and evil, salvation and faith. A
person is perceived as a free individual who is able to choose his or her own path and make
important decisions that determine his or her spiritual development [11].
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One of the key ideas of Christian existentialism is the notion of absurdity, the lack of meaning in a
world without God. A person faces the absurdity of his or her existence and seeks interaction with
a higher principle, hoping to find meaning and direction in his or her life.

Christian existentialism also emphasizes the importance of interaction with other people,
community, and moral values. The idea of love, mercy, and mutual understanding is defined as a
necessary element for achieving the fullness of a truly human existence.

All of these aspects make Christian existentialism an important philosophical movement that
helps people understand themselves, their place in the world, and their spiritual path in the face of
global upheaval.

Religious philosophy seeks to expand on the Christian doctrine of freedom, emphasizing the
importance of freedom for creativity and personal fulfillment, which are considered to be the
results of responding to God's call. The freedom provided by religious philosophy goes beyond
the moral guidance offered by Christianity. Often this freedom can turn into immorality and
arbitrariness, but this circumstance does not diminish its value at all. In the context of the spiritual
life of a person, freedom is its basis and a necessary element for the expression of the divine in
human existence [12].

The ultimate goal of Christian anthropology is to provide man with guidance on the path of
salvation from what distorts his true image, as well as to direct him to the path of spiritual growth
and union with his Creator [13].

The development of Christian humanities is a stage-by-stage process of integration of traditional
theological knowledge, existential philosophy and reflection on the accumulated practical
experience of personality formation based on Christian values. The use of the educational
potential of Christian humanities to improve the education system in the state can help optimize
the formation of an active personality capable of full self-realization [14].

Self-realization, in the broadest sense, means an active search activity of a personality aimed at
revealing his or her own potential, achieving personal meanings and determining his or her
purpose. This concept reflects the result of the development of a person's inner positive spiritual
essence. Self-realization is interpreted as a way of existence that involves the development of
intentions for self-improvement. The essence of self-realization is to create conditions for the full
manifestation of one's own self.

A person is unique by nature, and this uniqueness is manifested in the complexity of his or her
existence. He belongs to two worlds - the earthly and the heavenly - simultaneously in the
structure of cosmic existence. Man embodies both material and spiritual natures. His body is the
material aspect, and his spirit and soul represent the spiritual aspect. The image of God is
preserved in the spiritual essence of man, and his spirituality determines his interaction with God
and the spiritual world.

Conclusion

Thus, self-realization is viewed as a purposeful process of self-development in which one's own
individuality is asserted by making various life choices. This process involves the prevalence of
internal factors of personal development over external ones. An individual approach to self-
development excludes the possibility of setting a predetermined individualistic goal of
improvement. It is important to note that self-realization is not an end in itself; on the contrary, it
requires an individual to be directed towards the world and other people.
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A religious and anthropological approach can help a person see himself or herself as part of a
larger spiritual order, which opens up new perspectives for self-development and contribution to
society.

Religious spiritual search is an indicator of the degree of freedom in the realization of human
essence and reflects the ability of a person to be a subject in his or her spiritual activity. They
determine the nature and direction of human activity in the context of the search for the meaning
of life and ideals. Religious certainty of self-realization stimulates the individual to spiritual self-
improvement and creative change of the world. In particular, in the current conditions of the
challenges of the twenty-first century, when the alienation of man and society is an urgent
problem, it is important to use religious values in the vision of self-realization as the search for
and finding God.

In an era of global upheaval, religious and anthropological aspects of personal self-realization are
of particular importance and are marked by specific features, in particular: the special significance
of religious values; the search for meaning in a religious context; the specific role of the
community in the religious dimension; dialogue with the inner world; the role of faith in
overcoming difficulties; and the perception of a person as part of a higher, spiritual level.

It is worth noting that in difficult times of global change and instability, religious values can serve
as a stable foundation for self-realization. Faith and spirituality can become a support and a source
of moral support, helping people find meaning and direction in life. In an era of global turmoil,
people can turn to religious beliefs to find answers to complex life questions. Religious teachings
about the meaning of life, suffering, and justice can serve as a guide to self-realization and
understanding one's place in the world. Religious communities can be important factors for self-
actualization. They provide support and an opportunity to discuss spiritual issues. It is through
community in a religious context that a person can find their place and develop their inner
potential.

Religious practice may include elements of meditation, prayer, and conversation with the inner
self. In a globally unstable environment, it can become a means of self-discovery and focus on
inner values. In times of global upheaval, faith can be a source of strength and inspiration. It helps
a person survive difficulties and recover from trials, giving hope for a better future.

In general, the religious and anthropological aspects of personal self-realization in the era of
global upheaval are determined by a combination of faith, spirituality, and the search for meaning,
which is becoming key to identifying inner potential and responding to the complex challenges of
our time.
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XULASO

Bu moruzonin magsadi har bir votondasin oarzaq mohsullar ils etibarli tominatin1 va sosial dayaniqliligini
togkil etmokdir. Odur ki, ohalinin kond tasorriifati mohsullarina vo senayenin xammala olan toloatini
qarsilamaq, miiasir becormo iisullarinin totbiqine osason novbali okin konsepsiyasinin yerqurulusu
layiholorino osason formalagdirilmast giinlin toloblorindondir. Yeni tosorriifatlarin togkili, miiasir
becarmonin talablarine uygun okin sahalorinin qurulmasi(formalasdirilmas) strateji saha olan taxilgiligin
inkisafi daim digqet morkazinds olmalidir.

Isgaldan azad edilmis orazilordo yeni sahalorin kond tesorriifati dovriyyesino colb edilmasi va hor bir
hektarin mohsuldarliginin artirilmasi elmi —texniki toraqqidon genis istifado tolob edir. Bu moagsadls
névbali akin sisteminin totbiqi rotasiya miiddorine uygun torpaqdan diizgiin istifade edilmasini, on az
omoak vo vasait sarf etmokls yiiksok mohsul alinmasini tomin edir.

Okin saholorinin somoroli forma vo miiasir becormo sistemlorinin toloblorine cavab veran
konfiqurasiyalarda qurulmasi, bitkilorinin mohsuldarliginin yiikssldilmasi istigamotindo aparilan
aqrotexniki todbirlarls birgs layihslondirmade névbali okinlorin totbiqi xiisusi shomiyyast kasb edir.
Yerqurulusunun layiholondirilmasi tolimatina uygun olaraq zonalar {izro tortib edilmis rotasiya cadvel
molumatlarina asason kond tosorriifati saholorinin (bitkilorin) bir-birini ovazlomasi tobii miinbitliyin vo
mohsuldarligin armasina tasir edon amillardir.

Planalma orazisinin konfiqurasiyasina, mdvcud iqlim xiisusiyystlorine vo torpaklarin faktiki keyfiyyot
gostaricilorine asaslandirilmis qaydada novbelasdirilmasi, torpaqda qida maddslarinin miqdarinin artmast
ilo birdo xostolik vo ziyanvericilora qarst miibarizonin diizgiin taskiline, torpaqglarin erroziyadan
gorunmasina zomin yaradir.

Kondli fermer tosorriifatlar kicik orazilori shato etdiyindon eyni bitkinin eyni sahads tokraron bir ne¢s il
okilmasi (fitotoksiki maddslorin toplanmasi) mohsuldarliga vo mohsulun keyfiyystino monfi tosir
gostormaklo kond tosorriifatina maragi azaldir. Mohz qabaqcil tacriibolors osaslanaraq monokultura
okinlorindon uzaqlagmaqla, yeni layihslor bitkinin bioloji xlisusiyystine vo becormo texnalogiyalarina
uygun zonalagdirilir.

Novbali okinlor {iciin rotasiya siralamasinda har bir bitkinin zonanin iglim xiisusiyystlorindon asili olaraq
hossasligl nazars alinmali intensiv becormonin tatbiqins nail olunmalidir.

Yerqurulusunun layihalondirilmasinds ndvbali akinlarin tagkili arazi gostaricilarini tohlil etmokls birga har
bir bitkinin sort vo ndviine uygun solaflorinin diizgiin toyini, asas va araliq bitkilorinin diizgiin secilmasi
mohsularligin mijjdasidir. Dovlat ehtiyat fond torpaqlarinin bir hissesinin kend tesarriifati ddvriyyassine
(toyinatinin dayisdirilorak) colb edilmasi hesabina taxil va yem istehsalini artirmagq iiciin yeni “Avropark”
larin togkilini misal gostormak olar.

Bu iso formalasan yeni kondli tesarriifatlarda ndvbeli akinlorin tatbiqine marag: artirmaqla tosarriifatlarin
rentabelliyino miisbat tasir gostoracak.

Acgar sozlor: ndvbali okin, kand tesarriifatt msahsullari, rotasiya miiddasti, aqrotexniki tadbirlar.

ODOBIYYAT
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ABSTRACT

The purpose of this report is to organize a reliable supply of food products and social stability of every
citizen. Therefore, to meet the demand of the population for agricultural products and raw materials of the
industry, it is a requirement of the day to formulate the concept of rotation of crops based on the
application of modern cultivation methods in land construction projects. Organization of new farms,
establishment of arable land in accordance with the requirements of modern cultivation, development of
grain growing, which is a strategic area, should always be in the center of attention.

Involvement of new areas in the agricultural cycle in the liberated territories and increasing the
productivity of each hectare requires extensive use of scientific and technical progress. For this purpose,
the application of the rotational cropping system ensures the correct use of the land in accordance with the
rotation amount, and high yield with the least amount of labor and resources.

The application of crop rotation is of particular importance in designing the fields in an efficient form and
in configurations that meet the requirements of modern cultivation systems, along with the agrotechnical
measures carried out in the direction of increasing the productivity of plants.

According to the information of the rotation table prepared by zones in accordance with the land structure
design manual, the alternation of agricultural fields (plants) are the factors affecting the maintenance of
natural fertility and productivity.

Sorting based on the configuration of the planning area, the existing climate characteristics and the actual
quality indicators of the soil, disease along with the increase in the amount of nutrients in the soil and
creates a foundation for the proper organization of pest control and soil erosion protection. Since rural
farms cover small areas, repeated planting of the same plant in the same area for several years
(accumulation of phytotoxic substances) reduces the interest in agriculture by having a negative effect on
productivity and product quality. By moving away from monoculture crops based on advanced practices,
new projects are zoned according to the biological characteristics of the plant and cultivation technologies.
The sensitivity of each plant depending on the climatic characteristics of the zone should be considered in
the rotation sequence for alternate crops, and the application of intensive cultivation should be achieved.
The arrangement of alternating crops in the design of the land structure, together with the analysis of the
area indicators, the correct determination of the predecessors according to the variety and type of each
plant, the correct selection of the main and intermediate plants is the gospel of productivity.
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An example is the organization of new "Europarks" to increase the production of grain and fodder due to

§ the involvement of a part of the state reserve fund lands in agricultural circulation (by changing their
N purpose). This will have a positive effect on the profitability of farms by increasing the interest in the
N application of crop rotation in newly formed peasant farms.

- Keywords: crop rotation, agricultural products, rotation period, agrotechnical measures.
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ABSTRACT

The great ancestors of Azerbaijanis lived in the territory of the present Republic of Armenia in the
VIII-VII centuries BC. Since ancient times, powerful states of Azerbaijanis have replaced each
other in these lands, written a rich political history and created a rich cultural heritage. At that
time, Armenians still lived in Asia Minor. Since Armenians did not come to the territory of
present-day Armenia, there are no ancient toponyms in the Armenian language. Only during the
period of Karagoyunlu, the center of the Armenian-Gregorian Church was moved to Uchmuazzin
near Yerevan. Mass resettlement of Armenians trying to establish their statehood in Asia Minor
and Ottoman lands to Azerbaijani lands took place in 1828. All this is reflected in Article XV of
the Turkmenchay Treaty. A.S. Griboyedov wrote about this in his notes: "It is necessary to
transfer all Armenians from the regions occupied by the Russian army - Tabriz, Khoy, Salmas,
Maragha to Nakhchivan, Iravan and Karabakh provinces."

Keywords: previous centuries, The Blue Mosque, khanates of Ganja, Karabakh and Nakhchivan.

Introduction

However, let alone the previous centuries, even in the last century the names of the villages whose
population consisted entirely of Armenians and a number of villages where Armenians and
Azerbaijanis lived together were in Azerbaijani. All this shows that Armenians began to live in
those villages later, because the mentioned villages did not have Armenian names [12].

The Blue Mosque, built in memory of Jahan Shah by his wife Khatun Janbeyim in Tabriz, is a
masterpiece of 15th century Azerbaijani architecture. It is no coincidence that Taverniyen called it
"Turquoise of Islam". It is not by chance that this mosque was built in 1465 by the skilled
Azerbaijani architect Nematulla. At that time, Haji Ali Hafiz, who built the famous madrasa in
Herat, Ahmed Shamistan, who built the Majnun Shah Mosque in Mashhad, and Bibi Khanim
Mosque in Samarkand, were famous not only in Azerbaijan, but throughout the East [13].

Main part

Located north of the Araz River, the Iravan khanate bordered Iran, Turkey, Georgia, as well as the
khanates of Ganja, Karabakh and Nakhchivan. The khanate, which united one city and 521
villages, was divided into the districts of Kirkhbulag, Zangibasar, Garnibasar, VVedibasar, Sharur,
Surmeli, Deraken, Saatli, Talin, Seyidli-Akhsakhli, Sardarabad, Karpibasar, Abaran, Darachichak,
Goycha [18]. Shoragil sultanate and Pambak province located in the north of the khanate also
belonged to the Iravan khanate. The total area of the khanate is 21,554 square meters. verst was
[14]. The population (excluding Pembak-Shoragil) was 17 thousand families [18] and about
90,000 (in some sources 115 thousand) [16] people. About 16,000 of this population were Muslim
Kurds (2,924 families), 20,073 Armenians, 324 Yezidi Kurds, and the rest, i.e. 59%, were
Azerbaijanis [18].
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The Khanate's troops consisted of two battalions of horsemen and several six-pounder field guns.
In addition, there was special artillery of fortresses [18].

The list compiled by priest Hovhannes Shahkhatuna answers the question of who ruled the
Yerevan Khanate from 1441 to 1828.

In the works of Jean Baptiste Tavernier, who came to Yerevan in 1655, it is mentioned that only
Muslims live in the city fortress. The toponyms in these sentences, which Sharden wrote at the
same time, in the same road notes, are proof of another reality. The land of the city is watered by
the Qirkhbulag rivers flowing from the southwest and the Zangi rivers flowing from the
northwest. Sardar's palace is a very beautiful, magnificent building. A thousand paces away, a
tower rises up, it is called "Kechi Galasi(it means Goat Castle)" here.

After Tavernien and Chardin, European travelers such as Gemelli, Ger-Perter, James Morien,
Montperaud, Cameron, Lynch, Dubois and others also visited Irevan Castle, Khan's Palace, which
was built with high craftsmanship and rich in remarkable and pleasing architectural monuments,
the Khan's Palace, its name "Shushabandi”. They described with exceptional admiration the
famous hall with mirrors, thousand and one ornate mosques in the castle, swimming pool and
baths, the underground road with marble steps leading down to the Zangi river, the mansions in
the city around the castle, the caravanserai and the squares.

From the end of the 14th century, it was recognized as the administrative center of the 15th
century. Due to its geographical location and local conditions, during the rule of the Garagoyunlu
(1410-1467) and Aggoyunlu (1467-1500), its name was widely spread and it was the
administrative center of the Chukhursad province. A tomb still standing in the village of
Jafarabad, adjacent to the city, is a relic of that period.

The tomb was built of baked bricks and stones. The names of Amir Said and his son Pir Husayn
are mentioned in his inscription. Before Huseyin Pir Yaqub Bey, he was the emir of Chukhursad
province. The inscription also mentions the leadership of Gara Yusif (1410-1420), the head of the
Karagoyunul dynasty, and it is mentioned that his son Pir Budag was a great ruler. Undoubtedly,
the tomb was erected in connection with the decree issued by Kara Yusif to place his son Pir
Budag on the royal throne in Tabriz after defeating the Timurids and capturing the lands of
Azerbaijan, Georgia, Armenia, and Arab Iraq south of Kur [13].

In the first volume of the ten volumes of the French traveler Jean Chardin, who visited Yerevan in
1683, it is shown that the Yerevan fortress can be considered a small city. There are 800 houses in
the castle. Only Turks live here [9].

Armenian historian V. Parsamyan writes: "It is an undeniable fact that Armenians did not live in
this area as a whole during the period when the South Caucasus was annexed to the Russian
Empire.”

The statistical collection of the Central Statistical Office of Armenia published in 1962 shows that
in 1831, 15,992 (85.2%) of the 18,766 inhabitants of Yerevan were Azerbaijanis [10].

The neighborhoods, springs, rivers, gardens, mountains and hills of Yerevan have preserved their
names among the people. Issue. According to Chopin's information, there were three large
neighborhoods of Yerevan in the 18th century. City, Tepebasi, Demirbulag. Those neighborhoods
with the same name are still considered the biggest neighborhoods of the city. The neighborhoods
of sila dyers, soap makers, and blue fabric dyers described by 18th century travelers still bear the
names "Shilachi®, "Sabunchu”, "Boyagchi" as before.

The following facts once again prove that the Azerbaijani language, not Persian, Arabic, or
Armenian, has a superior influence and is widespread in Irevan, as well as in the entire territory
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of the khanate. The letter of Matenadara kept in the archival fund was written by priest Gukas in
1784. In the letter, a list of seeds sent to Georgia to Irakli Il, Beyazid, Isaac Pasha was given, and
the quantity and price were indicated. Although it may seem strange, it is a fact that this priest,
who is a master of the Armenian language, wrote the names of almost all seeds in Azerbaijani:
wheat, watermelon, black watermelon, alfalfa, cucumber, spinach, basil, eggplant, rose...etc.

Place names are given in this order in all works, even in textbooks, where there is a discussion
about the territory and borders of the khanate. From the Arpa River to the village of Gizil Church
- from the village of Haji Bayramali to the mountain of Gabir... from the mountain of Koroglu to
Arazboyu to Nakhchivan, to Sharur... Or let's consider the names of the districts included in the
khanate: Kirkhbulag, Vedibasar, Sharur, Stirmeli, Saatli, Seyidli, Sardarabad, Talin, Zangibasar,
Abaran, Derachichek, Derakand, Garnibasar, Goyche.

There is very little information about the ancient history of Yerevan. One of the reasons for this is
the 366 years of intermittent wars between the Iranians and the Ottomans, the city changing hands
14 times and finally being destroyed in the 1679 earthquake. The first and relatively accurate
information about the number and national composition of the population living here was
provided by I. Chopin gave. According to his calculations, 2,400 families and 12,000 people lived
in Yerevan during the time of the last Sardar. After the city was taken over by the Russians, some
of the local Kubar families moved to Iran, and Armenians returned here from Iran and Turkey. At
the end of the war, the national composition of the population was as follows: Azerbaijanis - 1807
families, 7331 people, Armenians - 567 families, 2379 people.

And in playing the trumpet they play very hard, but sometimes they play so loud that, to tell the
truth, we have to stop our own ears and say to ourselves with horror: "What noisy nonsense we
are hearing!" Probably, in order to show Kutuli how smart Armenians are and how well they
manage to adapt to modern life requirements, they taught him some Armenian proverbs: for
example, "What do you need to know who made this bread?" If it is tasty, even if it is cooked by a
Jew, "eat it", or "live where you find bread!" It is quite legitimate that there is now a large field of
activity for such sages. It is true that whoever follows such doctrines now wins, but | do not
believe that he deserves praise and glory. On the contrary, these proverbs are a disgrace to the
people who created them [5].

In the middle of the 18th century, the Iravan Khanate, a feudal state, was established in a large
part of Armenia. The khanate covers the Agridag valley, the shores of Lake Goycha and a large
area extending southwest from the Araz river. The khanate consisted of 12 districts and these
districts were headed by viceroys. Iravan Khanate was ruled by Hasanali Khan, Huseynali Khan,
Gulameli Khan, Muhammad Khan, Aligulu Khan and other rulers in different years.

Historical facts confirm that Armenians came to the Caucasus and Eastern Asia much later. In
fact, they never called themselves Armenians, they called their nationality "hay", "homeland",
"Hayrenik". Turkic tribes called "Armenians” once lived in the territory of today's Armenia, and
these territories were named "Armenia" after those tribes. The fact that the ethnonym "Armen" is
a purely Turkish word also confirms what has been said. Later, the Hays who moved to these
areas gradually settled in the lands of the local Armenian tribes and began to be called
"Armenian”, i.e. "Armenian”, "Armenian” after the name of those areas [8].

"The territory of the Iravan Khanate is historically the homeland of Azerbaijanis. No matter how
much the Armenians try to turn Yerevan into "Erebuni™ in their own name, the historical facts tell
the truth. This city was built in 1504 by Ravangulu Khan Shah Ismayil's suggestion. The last ruler
of Iravan was Huseyngulu Khan (1828)" [1].
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Armenians are greedy and covetous, seditious and confused, they don't like anyone. They have a
talent for exaggerating a small matter, they love to create intrigue [1].

When Peter 1, who marched to the Caucasus in 1721 and two years later occupied the Caspian
territories of Azerbaijan, including Baku, saw the strong resistance of the local population, he
launched the "Armenian card” and ordered the settlement of Armenians in the historical lands of
Azerbaijanis, especially in Baku and Darbend. The historical testament addressed to the
successors of Peter | formed the basis not only of the Russian Empire, but also of the Bolshevik
repression in the South Caucasus. In 1768, Catherine I, who was the first to act on that situation,
issued a decree on the ownership of the empire by Armenians. In 1802, Tsar Alexander | sent
specific instructions to A. Sisianov, the viceroy of the Caucasus: "Armenians should be used at
any cost to seize the Azerbaijani khanates.” [2].

In the 18th paragraph of the instruction sent to Count V. Zubov, Tsarina Catherine Il stated that
the Iravan province, located on the border of the Ottoman state, and the entire upper part of the
Araz river should be cleaned. He considered it appropriate to entrust this work to the Georgian
Tsar Irakli I1.

Georgian tsar Irakli was also inclined to occupy the Iravan fortress. However, he well understood
that he could no longer take the Iravan fortress by his own strength, and he openly admitted that
he would not be able to cope with this task without the military assistance of Russia.

Some Armenians living in the Iravan Khanate wrote letters to Irakli and tried to tempt him to
attack Iravan. Armenians also addressed V. Zubov with such a letter. Zubov tried to convince
Iraklin that he could attack Yerevan without worrying about Georgia's security when Russian
troops were in Georgia.

The death of Tsarina Catherine Il in November 1776 caused a change in the action plans of the
Russian troops in Transcaucasia, and the attack on the Iravan Khanate was postponed. Russian
troops were recalled from Transcaucasia by order of the new Tsar Paul I.

With the arrival of Russia in the Caucasus, its influence on the local khans began to increase.
After the fall of Ganja, all the Muslim khans located east of Georgia began to become subjects of
Russia one after another. Imeretia, Migrelia and Guria, which are located west of Georgia, have
already accepted Russian citizenship, and the Abkhaz ruler has also started to lean towards
Russia. Baba Khan tried to prevent this activity of Russia by all means. The judges of Yerevan
and Nakhchivan also had a special role in the growth of Baba Khan's hatred towards the Russians.
Thus, Mohammad Khan from Yerevan and Kalbali Khan from Nakhchivan, who were interested
in deepening the contradictions between Russia and Iran, wanted to become independent.
Muhammad Khan was appointed the judge of Iravan by his Safavids on the recommendation of
Baba Khan's mother. Muhammad Khan, who aspired to independence, was able to attract Kalbali
Khan from Nakhchivan, who was enmity with them, after being blinded by Agha Muhammad
Khan, the representative of the Gajars who were in power in Iran. In such a situation, Muhammad
Khan and Kalbali Khan were waiting for a favorable moment to realize their goals in their
fortified fortresses [6].

Sisianov also focused on the subjugation of the Iravan Khanate. At that time, it was necessary for
Russia to clash with Qajar Iran, and the marches to the Iravan khanate were considered in the
thesis from the perspective of strategic goals.

An excuse was needed for the attack on the Iravan Khanate. Such an excuse is the case of Iravan
Khan allegedly interfering in the religious affairs of Armenians - bringing David to the
patriarchate of the Armenian church, seizing all the property of the Echmiadzin monastery.
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However, Sisianov, who hoped to connect the territory of the khanate to Russia in an easy way,
ended in fruitless negotiations with the ruler of Yerevan, Muhammad Khan, which led to the
decision of the Russian troops to march into the territory of the khanate.

Although the Russians continued the siege of Yerevan from July 24 to September 2, 1804, no
serious military operations were conducted by either side during this period.

During the second attack of the Russians on the Iravan Khanate and its fortress, serious changes
had already taken place on both sides, Muhammad Khan was replaced by Huseyngulu Khan, and
Sisianov was replaced by Gudovich. The defense of the Iravan fortress was strengthened with the
help of England and France, who tried to remove the hand of Gajar Iran from the Caucasus, and
serious quality changes took place in the Gajar army.

The Russian side, which had never given up on the plan to invade the Khanate of Iravan, was also
making serious preparations for the upcoming operations. First, it was planned to capture
Shurayel, an important strategic point on the road to Yerevan. Rich in grain, Shoreyel was
important for the Russians both in terms of meeting the Russians' food needs and as a buffer zone
on the border with Russia's Iravan Khanate and Ahalsikh Pasha during the wars with Qajar Iran
and the Ottomans.

The second march of the Russians to the Iravan Khanate is already a test for the brilliance of other
Azerbaijani generals Huseyngulu Khan and his brother Hasan Khan. In response to Gudovich's
appeals for surrender, Hasan Khan said, "We are ready to fight with you not only inside the fort (it
is not difficult), but also in the open field. Let it be known that the garrison of the fortress has
already made its decision™, his words clearly showed that he was determined not to give even an
inch of the territory of the khanate to the enemy.

During the siege of the fortress, which lasted from October 3 to November 30, during the second
march of the Russians to the Iravan Khanate, the bravery shown by the defenders of the fortress
was a high example of the heroic struggle of the Azerbaijani people against the invaders. On the
night of November 16-17, during the attempt of the Russians to attack the fortress, the brave
defenders of Iravan killed the foreign invaders, the enemy was driven back with heavy losses, and
this almost decided the fate of the entire march. The result of the third march of the Russians to
Yerevan was also unsuccessful for the Russians.

Seversamidze, the head of Russian troops, wrote: "Armenians are more useful and loyal in
peacetime” [11]. On July 16, Khan's troops counterattacked and entered Mirak (Shirak), and his
brother Hasan Khan entered Shoragil. The Russian troops were forced to retreat after suffering
heavy losses. "Ravan Sardar and his brother Hasan Khan freed the fortress of Abadan and put to
the sword the Russians who escaped from there and took refuge in Garakilsa. Nomads from the
region are moved to the Ravan side, and some villages of the Gyumru district are moved to the
Ajam side. The princes are thinking of attacking Tiflis" [4]. Baligchay, Sadagachay, Garakilsa and
other guard stations are destroyed. Hasan Khan's troops take control of the Gyumri road. Thus,
Pembak and Shoragil are cleared of invaders for a short time.

At the end of 1826, the general staff developed two drafts of the next military campaign based on
the opinion of Yermolov and Paskevich. According to the second project favored by Paskevich,
the enemy was struck from an unexpected place, and the provinces of Yerevan and Nakhchivan
were unexpectedly and completely separated from other provinces. The main blow was delivered
to Tabriz. Yermolov demanded to be satisfied with occupying the Khanate of Iravan with the
existing forces, to use Armenians in the fortresses, and to arm all Armenians in general. Then,
passing through Meshkin province, Ardabil, Khalkhal and others were to be captured, thereby
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bringing Talysh Khanate into submission [7]. Nikolay the first approved the project approved by
Yermolov.

Paskevicin Irovan komendant: ilo gdriismok istoyino cavab olaraq sordar 6zii yazirdi: “Ogor
sOhbat galanin toslim edilmasindon getmirss icazo verirom, oks halda bu monasizdir. Man qalani
he¢ vaxt toslim etmorom”. Qalami ala bilmoyacoyino omin olan Paskevi¢ bu isdon vaz kegir.
Serbatova goro hotta qalanin miihasirasi qosunlarin qiivvosi xaricindo idi. Abbasabad vo
Sordarabadda olo kegirilon orzaq vo harbi sursat ruslari yarim il tomin etmoyo imkan verirdi. Hotta
Paskevi¢ bunsuz Irovanin miihasirasinin neca olacagini tosavviir eda bilmodiyini bildirirdi [17].
Irovanin alinmas ilo bagh Paskevi¢ I Nikolaya raportunda yazirdi: “...Miihasiro zamani divarmn
alt1 qazilmig vo artilleriya ola islomisdir. Qurtulus yolu tapmayanlar silahi atmis, digorlori miidafio
olunmagq istomislor. Lakin darvaza sindirildigdan sonra qala tam toslim olmusdur” [3].

Iravan miiollimlor seminariyasinin miiollimi olan Sulgin bu moqaloni 6z sagirdlorinin vasitasilo
ermonilorin yash adamlarinin verdiyi sifahi molumatlarin asasinda yazilmisdir. Moqalado XIX asr
rus tarixsiinasligmma xas olan car Rusiyasinin Qafqazda apardigi omoliyyatlarin buradaki yerli
xalglarm Iran vo Tiirkiyonin osrlor boyu biri-birini ovoz etmoklo davam edon agaligindan,
zilmiindon azad etmok mogsadi dagimasi xotti daim Ozlni gostorir. Misllif rus ordusunun
ozomotindon, moglubedilmozliyindon miiollif torofindon xiisusi vurgulanmaqgla, Irovanin
alinmasinda ermanilorin “xiisusi xidmatlori” do miisllif torafindon qeyd olunur.

Artiq 1827-ci ilin aprelindo sohor ohalisi ailolari ilo birlikde irovan qalasina kdgiir. Hoson xan iso
stivarilorilo birgo Coforabadda moévqge tutmusdu. Qalanin miihasiresi 8 giin davam etmis vo
oktyabrin 1-do ruslar torofindon almir [19]. Paskeviglo olagoys giron ermonilor qalanin
miidafiosindoki zaif yerlori ona bildirirlar.

On the 4th day of the siege, when Huseyin Khan wanted to leave the fortress in white clothes and
attack the Russians on a white horse, he was dissuaded from this idea by some of the leaders of
the fortress defense because he could be more easily hit by the enemy's bullets [19].

One year after the capture of Yerevan, Griboyedov's play "Gore ot uma" is staged for the first
time in the hall of mirrors in the Sardar's palace [19].

The Sardar palace, two mosques, and several administrative buildings are located in the Iravan
fortress. The castle is surrounded by a moat on three sides and two fairly high fences (walls). One
side of the castle walls is steep and adjacent to Zangi river. On the right side of the river rises a
mound called Mount Irakli, which was named after the Georgian Tsar Irakli's march to Yerevan.
The castle walls are made of small stones and clay mixed with straw. Water was pumped
underground to the castle from Zangi and Kirkhbulag rivers. There were 800 houses in the castle
before it was occupied by Russia, most of which were destroyed during the occupation of the
castle [15].

It was built by Huseyn Khan, located on the left bank of Araz with Sardarabad Castle, which is a
little distance from Iravan Castle. Its 2-story castle walls are also designed for cannons with 10
bullets. There was a sardar's palace and up to 700 houses. There was 1 mosque, 16 mills, khan's
garden, 1 dyehouse, 4 oil mills and 33 market places belonging to the Sardar [15].

On March 21, 1828, according to the decree issued by Nicholas I, the Nakhchivan and Iravan
khanates were abolished, and in their place, the Armenian province was established in our ancient,
ancestral lands. More than 40,000 Armenians were resettled here. The goal of the resettlement
policy was to Armenianize the place. The Armenian province existed until 1850, and from that
year it became the Iravan governorate.
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Conclusion. To sup up, Irevan was given to Armenia when the Azerbaijan People's Republic was
established, precisely by the Azerbaijan People's Republic. Most of the people living in the Iravan
Khanate were Azerbaijanis. All the inhabitants of Zangezur district were Azerbaijanis. So, from
the historical point of view, this is our land.

REFERENCES

1. Azorbaycan qozeti. 31 mart 2001-ci il soh.3, 4

2. Azorbaycan gozeti. 30 mart 2005-ci il soh.6

3. Azorb. MLTA, 288, siya.sax.7, v.2-2 arx. Osmanli Devleti ilo..., II kitab, s.208-211

4. Bora Cevdet Hariciye, nz 5594 — Bax: Osmanl devleti ilo..., I kitab, s.111-112

5. Cavcavadze 1.Q. “Ermani alimlori vo foryad edon daslar” — Baki, “Azarbaycan” nosriyyati,
1995, soh. 33 (80 soh.)

6. Dubrovin N.F. Zakavkaz"ye ot 1803-1806 goda. SPb.: 1866, 542 s.

7. Dubrovin N.F Istoriya voyny i vladychestva russkikh na Kavkaze, t.VI, Spb.: Sklad
izdaniya u V.A.Berezovskogo, 1888, 756 s.

8. Olokborli ©. Qadim Tiirk-Oguz yurdu- “Ermonistan”. Baki — “Sabah”, 1994, soh.18
(sah.208)

9. Xalq gozeti. 1 dekabr 2010-cu il, Ne263 (26613)

10. Xalq gozeti. 30 mart 2011-ci il, Ne65 (26704)

11. QAKA, VI cild, sanad 1372

12. Qeybullayev Q. Qadim tiirklor vo Ermonistan. B.: Azarnasr, 1992, soh. 65 (140 soh.)

13. Mommodov I., Osodov S. Ermonistan azorbaycanlilart vo onlarm aci taleyi. — Baka,
“Azorbaycan” nosriyyati, 1992, soh. 8,13

14. Obozreniye rossiyskikh vladeniy za Kavkazom v statisticheskom, etnograficheskom,
topograficheskom i finansovom otnosheniyakh, ch. 1, SPB.: Tipografiya departamenta
vneshney torgovli, 1836, s. 22;303.

15. Obozreniye Rossiyskikh vladeniy Zakavkaz'ya. T.4, Spb. 1836 g., str.290-292 (401 s.)

16. Ryumin V.A. Kratkiy istoricheskiy i etnograficheskiy ocherk Azerbaydzhana -
Azerbaydzhanovedeniye, Baku, 1924, s.381. Shcherbatov. General-fel"dmarshal knyaz
Paskevich, yego zhizn" i deyatel"nost". T. I, SPb.: 1890

17. Shopen 1. Istoricheskiy pamyatnik sostoyaniya Armyanskoy oblasti v epokhu yeye
prisoyedineniya k Rossiyskoy imperii. SPb., 1852, 5.482-488

18. Shul'gina K. Vzyatiye g. Erivani. CMOMPK, t. V. Tiflis: Tipografiya
Glavnonachal'stvuyushego grazhdanskoyu chastiyu na Kavkaze,1884, s. 34-39

19. https://ilhamaliyev.preslib.az/docs/i09.pdf0

Publication history

Avrticle received: 22.03.2024

Article accepted: 12.04.2024

Avrticle published online: 30.04.2024
DOI: 10.36962/CESAJSC59022024-155

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS

202 - 20 - (2T) 6S

19T



EDITORIAL BOARD & INTERNATIONAL ADVISORY

Australia

Shahid Khan

Monash Business School. Sessional Lecturer. PhD in Management.
Vikash Ramiah

UNISA School of Commerce. Associate Professor. PhD in Applied Finance.

<
N
o
N
1
N
o
1
—~
N
—
~
(©)]
Lo

Azerbaijan

162

Abbas Ismayilov

Azerbaijan State Agricultural University. Director of the Biotechnology Center, Faculty of Agronomy Department, Associate Professor.
PhD in Biology Science.

Alakbar Huseynzada

Azerbaijan State Oil and Industry University, Scientific researcher at “Geotechnological Problems of Qil, Gas and Chemistry”,
Scientific researcher at “Chemistry of alkenylphenols”, Eesearch laboratory, Chemistry of petroleum and chemical technology
department, Faculty of Chemistry, Baku State University, PhD in Chemistry.

Almaz Mehdiyeva

Azerbaijan State Oil and Industry University.Associate Professor. PhD in TS

Aytekin Hasanova

Azerbaijan Medical University. Department of medical biology and genetics, Senior teacher, PhD in Medical Biology.

Arif Mammadzade

Azerbaijan State Oil and Industrial University. “Geotechnological problems of oil, gas and chemistry” Scientific Research Institute.
Doctor of technical sciences. Professor.

Bilal Asadov

Azerbaijan Medical University, Psychiatry Department, Professor. Doctor of MS.

Elchin Suleymanov

Baku Engineering University. Associate Professor of Department Finance. PhD in Economy.

Elmira Valiyeva

Azerbaijan State Agrarian University Senior teacher of the Chair of Languages.

Elshan Hajizade

Azerbaijan State University of Economics, Head of department. Doctor of Economic Science.Professor.

Emin Mammadzade

Institute of Economics of ANAS. Economic institute. Phd in Economy. Associate professor.

Farda Imanov

Baku State University, Vice-rector, Chair of Hydrometerology, Professor.

Garib Mamedov

Baku State University, Chief of Soilscience Department of Biology Faculty. Doktor of biological sciences, Professor.

Heyder Guliyev

Azerbaijan State Agricultural University. English Teacher. PhD in Philology

Ibrahim Habibov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor

Irada Sultanova

Azerbaijan Medical University, | obst-gynecology department, Associate professor.

Lala Bekirova

Azerbaijan State Oil and Industrial University. Department of Instrumentation Engineering, Doctor of TS.

Leyla Djafarova

Clinic "Medium" Baku. Doctor of Medical Sciences. Professor.

Mahmud Hajizade

Sector Director of State Fund for Information Technology Development of the Ministry of Communications and High Technologies of
the Republic of Azerbaijan, Ministry of Transport, Communications and High Technologies of the Republic of Azerbaijan.
Naila Guliyeva

Azerbaijan Medical University. Assistant in "Immunology" Program at Paediatrics Diseases Department. Docent and Academic
Manager in "Allergology and Immunology" Department.

Nigar Kamilova

Azerbaijan Medical University, Faculty | Obstetrics — Gynecology, professor.

Rafig Gurbanov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor

Rafig Mammadhasanov

Azerbaijan Medical University, Il Internal Medicine department, Professor.

Ramiz Gurbanov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor

ANAS. Giography Institute. Doctor of Technical Sciences. Professor. Academician.

Rashad Abishov

Dental Implant Aesthetic Center Harbor Hospital, Azerbaijan State Doctors Improvement Institute. PhD.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Rena Gurbanova

Azerbaijan State Oil and Industrial University. Deputy of Faculty of Chemical Technology, Associate Professor. PhD in Chemistry.
Saadet Safarova

Azerbaijan Medical University, | Obstetrics- gynecology department, Associate professor, PhD in Medicine.

Soeadat Sultanova

Azerbaijan Medical University, | Obstetrics- gynecology department. Professor.

Sabina Ozbekzade

Azerbaijan State Oil and Industry University, Instrumentation Engineering. Assistant professor.

Sadagat Ibrahimova

Azerbaijan State Oil and Industrial University, PhD in Economics, Associate professor.

Sain Safarova

Azerbaijan Medical University,ll Internal Medicine department, Associate professor, Doctor of Medicine (M.D.)

Samira Mammadova

Sumgayit State University. Senior Teacher of History and its teaching methodology in History Faculty. PhD in History.
Sayyara Ibadullayeva

Institute of Botany. National Academy of Sciences. Professor. PhD in Biological Sciences.

Sevinj Mahmudova

Azerbaijan State Agrarian University. PhD. Senior teacher, Researcher.

Tarbiz Aliyev

Innovation Center of National Academy of Azerbaijan Republic. The deputy of director. Doctor of Economical Sciences.Professor.
Tariel Omarov

Azerbaijan Medical University. Department of surgical diseases. PhD in Medicine.

Tofig Ahmadov

Azerbaijan State Oil and Industrial University. Doctor of Geology and Mineralogy Sciences. Professor

Tofig Baharov

Azerbaijan State Oil Company. Scientific Research Institute. Head of department. Doctor of Geology and Mineralogy Sciences
Tofig Samadov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor.

Tubukhanum Gasimzadeh

Azerbaijan National Academy of Sciences. Institute of Dendrology of Azerbaijan NAS. Scientific Secretary of the Vice Presidential
Service, Presidium. PhD in Biological Sciences, Associate Professor.

Vusal Ismailov

“Caspian International Hospital”. Orthopedics Traumatology Expert. MD. Azerbaijan.

Zakir Aliyev

RAPVHN and MAEP. PhD in Agricultural Sciences, Professor of RAE academician.

Zakir Eminov

ANAS. Giography Institute. Doctor of Georgraphy Sciences. Associate Professor.

Bahrain

Osama Al Mahdi
University of Bahrain, Bahrain Teachers College. Assistant Professor. PhD, Elementary Education and Teaching

Bangladesh

Muhammad Mahboob Ali
Daffodil International University. Department of Business Administration . Professor.

Bosna & Hercegovina

Igor Jurci¢

Head of marketing Business group for VSE/SME. Telecommunication Business and Management.
Ratko Pavlovich

University of East Sarajevo. Faculty of Physical Education and Sport. Professor.

Brazil

Paulo Cesar Chagas Rodrigues
Federal Institute of Education, Science and Technology of Sao Paulo. Professor. PhD in Mechanical Engineering.

Bulgaria

Desislava Stoilova

South-West University “Neofit Rilski”. Faculty of Economics. Associate Professor. PhD in Finance.

Eva Tsvetanova

Tsenov Academy of Economics, Svishtov, Bulgaria Department of Strategic Planning. Head assistant professor. PhD in Economy.
Jean-Frangois Rougé

University of Technology, Sofia. PhD in Business law

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS

%202 - 20 - (2T) 65

€97



Milena Kirova
Sofia University “St. Kliment Ohridski”. Professor. PhD in Philology.

Croatia

Dragan Cisi¢
University of Rijeka. Department of Informatics, Full professor. PhD in Logistics, e-business.

Egypt

59 (12) - 02 - 2024

Abdelbadeh Salem

Professor at Faculty of Computer and Information Science, Ain Shams University.

Neyara Radwan

King Abdul-Aziz University. Jeddah. KSA. Business Administration Department. Faculty of Economics and Administration. Assistant
Professor. Suez Canal University. Mechanical Department. Faculty of Engineering. Assistant Professor.

164

France

Michael Schaefer
L’Association 1901 SEPIKE International, Président at SEPIKE International. PhD of Economical Sciences.

Georgia

Anzor Abralava

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Archil Prangishvili

Georgian Technical University. Doctor of Technical Sciences. Full Professor.

Avtandil Silagadze

Correspondent committee-man of National Academy of Georgia. Thilisi University of International Relationships. Doctor of
Economical Sciences. Full Professor.

Badri Gechbaia

Batumi Shota Rustaveli State University. Head of Business Administration Department. PhD in Economics, Associate Professor.
Dali Sologashvili

State University named Akaki Tsereteli. Doctor of Economical Sciences. Full Professor

Dali Osepashvili

Professor of Journalism and Mass Communication TSU (Thilisi State University), Head MA Program "Media and New Technology"
Davit Narmania

Thilisi State University (TSU), Chair of Management and Administration Department. Professor.

Davit Tophuria

Thilisi State Medical University. Head of International Students Academic Department, Associate Professor. PhD in HNA.
Eka Avaliani

International Black Sea University. Faculty of Social Sciences and Humanities, Professor of History.

Eka Darchiashvili

Thilisi State University named after Sv. Grigol Peradze. Assistant of professor. PhD in BA.

Enene Menabde-Jobadze

Georgian Technical University. Academical Doctor of Economics.

Eter Bukhnikashvili

University of Georgia, Department of Dentistry of the School of Health Sciences, PhD in Dentistry. MD dentist.

Evgeni Baratashvili

Georgian Technical University. Head of Economic and Business Department. Doctor of Economical Sciences. Full Professor
George Jandieri

Georgian Technical University; Chief scientist, Institute of Cybernetics of the Georgian Academy. Full Professor

George Malashkhia

Georgian Technical University. Doctor of Economical Sciences. Full Professor.

Giorgi Kepuladze

Business and Technology University, Associate Professor, PhD in Economics.

Gulnara Kiliptari

Thilisi StateMedical University. Head of ICU department. Associate professor.

lamze Taboridze

David Aghmashenebeli University of Georgia, Head of the Center for Scientific Research and Continuing Education, PhD in biological
sciences. Associate professor.

Ketevan Goletiani

Batumi Navigation Teaching University. Dean of Business and Logistics Faculty, Professor, Batumi Shota Rustaveli State University.
Doctor of Business Administration, Assistant-Professor

Lali Akhmeteli

Thilisi State Medical University, Surgery Department #1, Direction of Surgical, Associate Professor. General Surgery.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Lamara Qogqiauri

Georgian Technical University. Member of Academy of Economical Sciences. Member of New York Academy of Sciences. %
Director of first English school nhamed "Nino". Doctor of Economical Sciences. Full Professor. —
Larisa Korghanashvili '5
Thilisi State University (TSU) named Ivane Javakhishvili. Full Professor ~
Larisa Takalandze o
Sokhumi State University, Faculty of Business and Social Sciences. Doctor of Economic Sciences. Professor. 'I\’
Lia Davitadze N
Batumi Shota Rustaveli State University. Higher Education Teaching Professional. PhD in Educational Sciences. 8
Lia Eliava ~
Kutaisi University.Economic expert in the sphere of economy and current events in financial sector.Full Professor.

PhD in Business Administration.

Lia Matchavariani N
Ivane Javakhishvili Thilisi State University (TSU). Head of Soil Geography Chair, Faculty of Exact & Natural Sciences (Geography a

Dep.), Full Professor.

Loid Karchava

Doctor of Business Administration, Association Professor at the Caucasus International University, Editor-in-Chief of the international
Scientific Journal "Akhali Ekonomisti" (The New Economist)

Maia Matoshvili

Thilisi State Medical University. The First University Clinic. Dermato-Venereologist. Assistant Professor. PhD in DAPS.

Mariam Darbaidze

Davit Aghmashenebeli National Defense Academy of Georgia. The Head of Education Division. PhD in Biology.

Mariam Kharaishvili

Sulkhan-Saba Orbeliani University, School of Medicine, Associated Professor, PhD in Medicine, MD.

Mariam Nanitashvili

Executive Director - Wise Development LTD (Training Centre). Associated Professor at Caucasus University. PhD in Economics
Nana Shoniya

State University of Kutaisi named Akakhi Tsereteli. Doctor of Economical Sciences. Full professor

Natia Beridze

LEPL National Environmental Agency of Georgia, Invited Expert at International Relations and PR Division. PhD in Political Science.
Natia Shengelia

Georgian Technical University, Business Technology Faculty, Associate Professor.

Nelli Sichinava

Akaki Tsereteli State Universiry . Associate. Professor. PhD

Nino Didbaridze

Microbiology and Immunology Department. Immunologi Direction. Tbilisi State Medical University. PhD MD.

Nino Gogokhia

Thilisi State Medical University. Head of Laboratory the First University Clinic. Professor.

Nino Museridze

GGRC Georgian-German Center for Reproductive Medicine, Owner and Clinical Director. The Doctor of Medicine, Full Professor.
Nino Pirtskhelani

Thilisi State Medical University, Department of Molecular and Medical Genetics, Associated Professor. Alte University, Ken Walker
International University, Professor.

Paata Koguashvili

Georgian Technical University. Doctor of Economical Sciences. Full Professor. Academician. Member of Georgia Academy of
Sciences of Agriculture.

Rati Abuladze

St. Andrew the first-called Georgian University of the Patriarchate of Georgia. Faculty of Economics and Eusiness Edministration.
Manager of the Faculty Quality Assurance Office. PhD in Business Administration.

Rusudan Kutateladze

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Rusudan Sujashvili

School of Medicine, New Vision University, Ivane Beritashvili Center of Experimental Biomedicine, Professor, Doctor of Biology.
Tamar Didbaridze

Thilisi State Medical University, Microbiology Department, Associate Professor First University Clinic. PhD in MD.

Tamar Giorgadze

Thilisi State Medical University. Department of Histology, Cytology and Embryology. Assistant Professor.

Tamila Arnania-Kepuladze

Akaki Tsereteli State University. Department of Economics. Professor.

Timuri Babunashvili

Georgian Business Academy of Science. Doctor of Economical Sciences. Full Professor.

Vladimer Papava

Thilisi State Medical University. Assistant-Professor. PhD. MD.

Zurab Khonelidze

Sokhumi State University. Doctor of Political Sciences. Professor.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS


https://www.facebook.com/beritashvilicenter

59 (12) - 02 - 2024

166

Germany

Alexander Dilger

University of Minster. Professor of Business Economics. PhD in Economy.

Hans-Juergen Zahorka

Assessor jur., Senior Lecturer (EU and International Law, Institutions and Economy), Chief Editor of "European Union Foreign Affairs
Journal", LIBERTAS - European Institute, Rangendingen

Greece

Margarita Kefalaki
Communication Institute of Greece. PhD in Cultural Communication. President of Institute.

Hungary

Nicasia Picciano
Central European University. Department of International Relations and European Studies.

India

Federica Farneti

University of Bologna. Department of Sociology and Business Low. Associate Professor. OhD in Economic & Management.
Prasanta Kumar Mitra

Sikkim Manipal Institute of Medical Sciences. Deptartment of Medical Biotechnology. PhD in Biochemistry.

Samant Shant Priya

Lal Bahadur Shastri Institute of Management, New Delhi, Associate Professor in Philosophy PhD in Marketing.

Sonal Purohit

Jain University, Center for Management Studies, Assistant Professor, PhD in Business Administration, Life Insurance, Privatization.
Varadaraj Aravamudhan

Alliance University, Professor.

Iraq

Rana Khudhair Abbas Ahmed
Irag, Baghdad, Alrafidain University College. Lecturer, Global Executive Administrator, Academic coordinator. PhD in Scholar (CS).

Iran

Azadeh Asgari
Asian Economic and Social Society (AESS). Teaching English as a Second Language. PhD

Italy

Simona Epasto

University of Macerata. Department of Political Science, Communication and International Relations. Tenured Assistant Professor in
Economic and Political Geography. PhD in Economic and Political Geography

Donatella M. Viola

London School of Economics and Political Science, London, Assistant Professor in Politics and International Relations at the
University of Calabria, Italy. PhD in International Relations.

Jordan

Ahmad Aljaber

President at Gulf University. German Jordan University, Founder / Chairman of the Board. Ph.D in Computer Science
Ahmad Zamil

Middle East University (MEU). Business Administration Dept. Associate Professor. PhD Marketing

Ikhlas Ibrahim Altarawneh

Al-Huessien BinTalal University. Business Department. Full Professor in Human Resource Management.

Asmahan Majed Altaher

Arab Academy for Banking and Financial Sciences. Associate Professor. PhD in Management Information System.
Sadeq Al-Hamouz

The World Islamic Sciences & Education University (WISE), Vice Dean of the Faculty of Information Technology.
Chairman of the Department of Computer Science. Professor.

Safwan Al Salaimeh

Aqaba University of Technology. Sofrware Engineering Department. Information Technology Faculty. Dean of information technology
faculty. Professor.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Kazakhstan

Ainur Tokshilikova

West Kazakhstan Marat Ospanov Medical University, PhD in Medicine, Department of Anesthesiology and Reanimatology.
Alessandra Clementi

Nazarbayev University School of Medicine. MD, GP. Assistant Professor of Medical Practice and Family Medicine

Anar Mirzagalieva

Astana Internationl University. Vice-President. PhD in Biology.

Anna Troeglazova

East Kazakhstan State University named Sarsen Amanjolov. PhD

Gulmira Zhurabekova

Marat Ospanov West-Kazakhstan State Medical Academy. Department of Human Anatomy. Associate Professor

Nuriya Kharissova

Karaganda Medical University. Associate Professor of Biological Science.

Nikolay Kurguzov

State University of Pavlodar named S. Toraygirova. PhD. Professor.

Zhanargul Smailova

Head of the Department of Biochemistry and Chemical Disciplines named after MD, professor S.O. Tapbergenova NAC Medical
University of city Semey.

Zhanslu Sarkulova

West Kazakhstan Marat Ospanov Medical University, Doctor of Medical Sciences, Professor, Department of Anesthesiology and
Reanimatology.

Libya

Salaheddin Sharif
University of Benghazi, Libyan Football Federation- Benghazi PhD in Medicine (MD)

Latvia

Tatjana Tambovceva
Riga Technical University. Faculty of Engineering Economics and Management, Professor.

Lithuania

Agne Simelyte

Vilnius Gediminas Technical University, Associate professor. Phd in Social Sciences (Management)

leva Meidute — Kavaliauskiene

Vilnius Gediminas Technical University. Doctor of Technological Sciences. Head of Business Technologies and Entrepreneurship
Department, Faculty of Business Management.

Vilma (Kovertaite) Musankoviene

e-Learning Technology Centre. Kaunas University of Technology. PHD

Laura Uturyte

Vilnius Gediminas Technical University (VGTU). Head of Project Manager at Pl Gintarine Akademy. PhD in Economy.

Loreta (Gedminaité) Ulvydiene

Professor of Intercultural Communication and Studies of Translation. Vilnius University. PHD

Zhaneta Simanavichiené

Mykolas Romeris University, Head of the Sustainable Innovation Laboratory, Public Security Academy, professor. Honorary Consul of
the Republic of Estonia in Lithuania

Macedonia

Liza Alili Sulejmani

International Balkan University. Head of Banking and Finance department. Assistant Professor. PhD of Economics.
Learta Alili Ademi

Pediatrician in University, Clinic for pediatric diseases, department of neurology.

Malaysia

Anwarul Islam

The Millennium University. Department of Business Administration. Associate Professor.

Kamal Uddin

Millennium University, Department of Business Administration. Associate Professor. PhD in Business Administration.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS

ol
©
~—~~
'—\
N
N—r
1
o
N
1
[N
o
N
~

19T



AN {\SSN: 2298-0346 (Printl, IS5N: 1987-6114 (Online)
T

Morocco

Mohammed Amine Balambo
Ibn Tufail University, Aix-Marseille University. Free lance. Consultant and Trainer. PhD in Philosophy. Management Sciences,
Specialty Strategy and Logistics.

Nigeria

Bhola Khan
Yobe State University, Damaturu. Associate Professor, Depatrment of Economics. PhD in Economics.

<
N
o
N
1
N
o
1
—~
N
—
~
(©)]
Lo

Norway

168

Svitlana Holovchuk
PhD in general pedagogics and history of pedagogics.

Pakistan

Nawaz Ahmad
Shaheed Benazir Bhutto University, Associate Professor, PhD in Management.

Poland

Grzegorz Michalski

Wroclaw University of Economics. Faculty of Engineering and Economics. PhD in economics. Assistant professor.

Kazimierz Waluch

Pawel Wlodkowic University College in Plock, Assistant Professor at the Faculty of Management. PhD in Economy.

Robert Pawel Suslo

Wroclaw Medical University, Public Health Department, Health Sciences Faculty, Adjunct Professor of Gerontology Unit. PhD MD.
Tadeusz Trocikowski

European Institute for Eastern Studies. PhD in Management Sciences.

Qatar

Mohammed Elgammal
Qatar University. Assistant Professor in Finance. PhD in Finance

Romania

Camelia Florela Voinea

University of Bucharest, Faculty of Political Science, Department of Political Science, International Relations and Security Studies.
PhD in Palitical Sciences.

Minodora Dobreanu

University of Medicine and Pharmacy of Targu Mures. Faculty of Medicine. Professor, MD, PhD in Medicine, Romanian Association of
Laboratory Medicine. Editor-in-chief.

Odette (Buzea) Arhip

Ecological University of Bucuresti. Associate Professor. PhD in Social Sciences.

Saudi Arabia

Ikhlas (Ibrahim) Altarawneh

Ibn Rushd College for Management Sciences. PHD Human Resource Development and Management.
Associate Professor in Business Administration

Salim A alghamdi

Taif University. Head of Accounting and Finance Dept. PhD Accounting

Serbia

Jane Paunkovic

Faculty for Management, Megatrend University. Full Professor. PhD, Medicine

Jelena Purenovic

University of Kragujevac . Faculty of Technical Sciences Cacak . Assistant Professor . PhD in NM systems.

South Korea

Aynur Aliyeva
The Catholic University of Korea. Department of Otorhinolaryngology, Head and Neck Surgery. MD, PhD.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Sultanate of Oman

Nithya Ramachandran

Ibra College of Technology. Accounting and Finance Faculty, Department of Business Studies. PhD

Rustom Mamlook

Dhofar University, Department of Electrical and Computer Engineering College of Engineering. PhD in Engineering / Computer
Engineering. Professor.

Sweden

ol
©
~—~~
'—\
N
N—r
1
o
N
1
[N
o
N
~

Goran Basic
Lund University. Department of Sociology. PhD in Sociology. Postdoctoral Researcher in Sociology.

Turkey

69T

Fuad Aliew

Gebze Technical University, Department of Electronics Engineering, Faculty of Engineering,Associate professor, PhD in Automation
engineering

Mehmet Inan

Turkish Physical Education Teachers Association. Vice president. PhD in Health Sciences, Physical Education and Sport Sciences
Melis Gondlal

University of Health Sciences, izmir Tepecik Training and Research Hospital, Associate professor.

Muzaffer Sanci

University of Health Sciences. Tepecik Research and Teaching Hospital. Clinics of Gynecology and Obtetrics Department of
Gynecologic Oncologic Surgery. Assocciated Proffesor.

Vugar Djafarov

Medical school at the University of Ondokuzmayis Turkey. PhD. Turkey.

Yigit Kazancioglu

Izmir University of Economics. Associate Professor, PhDin Business Administration.

UK

Christopher Vasillopulos

Professor of Political Science at Eastern Connecticut State University. PhD in Political Science and Government.

Frances Tsakonas

International Institute for Education Advancement. Ceo & Founder. PhD in Philosophy.

Georgios Piperopoulos

Northumbria University. Visiting Professor, Faculty of Business and Law Newcastle Business School. PhD Sociology and Psychology.
Mahmoud Khalifa

Lecturer at Suez Canal University. Visiting Fellow, School of Social and Political Sciences, University of Lincoln UK. PhD in Social
and Political Sciences

Mohammed Elgammal

Qatar University. Assistant Professor. PhD in Finance.

Stephan Thomas Roberts

BP Global Project Organisation. EI&T Construction Engineer. Azerbaijan Developments. SD 2 Onshore Terminal. Electrical engineer.

Ukraine

Alina Revtie-Uvarova

National Scientific Center. Institute of Soil Structure and Agrochemistry named Sokolovski. Senior Researcher of the Laboratory,
performing part-time duties of the head of this laboratory.

Alona Obozna

Mykolaiv National Agrarian University, Department of Hotel and Restaurant Business and Business Organization, PhD of Economics,
Associate Professor.

Alla Oleksyuk-Nexhames

Lviv University of Medicine. Neurologyst at pedagog, pryvaty refleksoterapy. MD PD.

Anna Kozlovska

Ukrainian Academy of Banking of the National Bank of Ukraine. Associate Professor. PhD in Ecomomic.

Bogdan Storokha

Poltava State Pedagogical University. PhD

Dmytro Horilyk

Head of the Council, at Pharmaceutical Education & Research Center. PhD in Medicine.

Galina Kuzmenko

Central Ukrainian National Technical University, Department of Audit and Taxation, Associate Professor.PhD in Economiy.
Galina Lopushniak

Kyiv National Economic University named after Vadym Hetman. PhD. Doctor of Economic Sciences, Professor.

Hanna Huliaieva

Institute of Microbiology and Virology, NASU, department of phytopatogenic bacteria. The senior research fellow, PhD in Biology.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS


http://www.multitran.ru/c/m.exe?t=7236480_1_2&s1=%EA%E0%ED%E4%E8%E4%E0%F2%20%E1%E8%EE%EB%EE%E3%E8%F7%E5%F1%EA%E8%F5%20%ED%E0%F3%EA

59 (12) - 02 - 2024

170

Hanna Komarnytska

Ivan Franko National University of Lviv , Head of the Department of Economics and Management, Faculty of Finance and Business
Management, Ph.D. in Economics, Associate Professor.

Iryna Skrypchenko

Dnipropetrovsk State University of Internal Affairs. Head department of physical education & technical and tactical training. PhD,
associate professor.

Iryna Trunina

Kremenchuk Mykhailo Ostrogradsky National University, Head of Business Administration, Marketing and Tourism department,
Faculty of Economics and Management, Professor.

Katerina Yagelskaya

Donetsk National Technical University. PhD

Larysa Kapranova

State Higher Educational Institution «Priazovskyi State Technical University» Head of the Department of Economic Theory

and Entrepreneurship, Associate Professor, PhD in Economy,

Lesia Baranovskaya

Igor Sikorsky Kyiv Polytechnic Institute, Department of Mathematical Methods of Systems Analysis, PhD, Associate Professor.
Liana Ptaschenko

National University «Yuri Kondratyuk Poltava Polytechnic». Doctor of Economical Sciences. Professor

Liliya Roman

Department of Social Sciences and Ukrainian Studies of the Bukovinian State Medical University. Associate professor, PhD in
Philology,

Liudmyla Fylypovych

H.S. Skovoroda Institute of Philosophy of National academy of sciences of Ukraine, Leading scholar of Religious Studies Department.
Doctor of philosophical sciences, professor.

Lyudmyla Svistun

Poltava national technical Yuri Kondratyuk University. Department of Finance and Banking. Associated Professor.

Mixail M. Bogdan

Institute of Microbiology and Virology, NASU, department of Plant of viruses. PhD in Agricultural Sciences.

Nataliia Bezrukova

Yuri Kondratyuk National Technical University. Associate Professor, PhD in Economic.

Nataliia Shalimova

Central Ukrainian National Technical University, Audit, Accounting and Taxation Department, Dean of the Faculty of Economics, Dr.
of Economics, Professor.

Nataliia Ushenko

Borys Grinchenko Kyiv University, Department International Economics, Doctor of Economic Sciences, Professor.

Olena Syniavska

Kharkiv National University of Internal Affairs, Department of Law Enforcement Activity and Policeistics, Doctor of Legal Sciences,
Professor.

Oleksandr Voznyak

Hospital “Feofaniya”. Kyiv. Head of Neureosurgical Centre. Associated Professor.

Oleksandra Kononova

Prydniprovska State Academy of Civil Engineering and Architecture (PSACIA), Assoc.professor of Accounting, Economics and
Human Resources Management department. PhD. in Economic Science.

Oleksandr Levchenko

Central Ukrainian National Technical University, Kropyvnytskyi. Vice-Rector for Scientific Activities. Professor.

Olena Cherniavska

Poltava University of Economics and Trade, Doctor of Economical Sciences. Professor

Olga Gold

Aix Marseille University, Mesopolhis, Mediterranean sociologic, political and history sciences researcher, Associate Professor.
Olga Gonchar

Khmelnytsky National University, Economics of Enterprise and Entrepreneurship, Doctor of Economic Sciences, Professor.
Olha llyash

National Technical University of Ukraine the “Igor Sikorsky Kyiv Polytechnic Institute”, Professor, Doctor of Science.in Economics.
Roman Lysyuk

Assistant Professor at Pharmacognosy and Botany Department at Danylo Halytsky Lviv National Medical University.

Sergei S. Padalka

Doctor of Historical Sciences, Professor, Senior Researcher at the Department of Contemporary History and Policy at the Institute of
History of Ukraine National Academy of Sciences of Ukraine.

Stanislav Goloborodko

Doctor of Agricultural Sciences, Senior Researcher. Institute of Agricultural Technologies of Irrigated Agriculture of the National
Academy of Agrarian Sciences of Ukraine

Svetlana Dubova

Kyiv National University of Construction and Architecture. Department of Urban Construction. Associate Professor. PhD in TS.
Kyiv Cooperative Institute of Business and Law

Svitlana Onyshchenko

National University “Yuri Kondratyuk Poltava Polytechnic”, Finance, Banking and Taxation Department, D.Sc. (Economics),
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ESIF NGO The Southern Caucasus Scientific Journals seeks to be the world’s premier open-
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Corresponding author’s email:
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Article Type: Refer to the section policy of journal for acceptable article types.

ABSTRACT

(Times New Roman, 12)

The manuscript should contain an abstract within 300 words. The manuscript should have a self-
contained, citation-free abstract and state briefly the purpose of the research, methodology, key
results and major conclusions. Abstract should be in a single paragraph with running sentences.
Do not use any subheading or point list within the abstract. Also, non-standard or uncommon
abbreviations should be avoided, but if essential they must be defined at their first mention in the
abstract itself.

Keywords: Authors are advised to writes 3-5 keywords related to the article, separated by
comma. These keywords will be used for indexing purpose.

Introduction (Times New Roman, 12)

Mostly Papers starts with introduction. It contains the brief idea of work, requirement for this
research work, problem statement, and Authors contribution towards their research. Sufficient
recent reference citation [1] from last 2 years should be included for showing the existing
challenges and importance of current work. This section should be succinct, with no subheadings
unless unavoidable [2, 3]. State the objectives of the work and provide an adequate background
related to your work, avoiding a detailed literature survey or a summary of the results.

Research Methodology (Times New Roman, 12)

This part should contain sufficient detail to reproduce reported data. It can be divided into
subsections if several methods are described. Methods already published should be indicated by a
reference [4], only relevant modifications should be described. Methodology should be written
concisely in detail by maintaining continuity of the texts.

Theory and Calculation (Times New Roman, 12)

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents
a practical development from a theoretical basis. Do not add extensive basic definitions or well-
known theories, instead highlight theoretical background and its specific usages in view of your
work only.

Mathematical Expressions and Symbols (Times New Roman, 12)

Mathematical expressions and symbols should be inserted using equation tool of Microsoft word.
References may be added for used equations to support its authenticity, e.g. this result has been
analysed using Fourier series [5].
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Results and Discussion (Times New Roman, 12)
This section may each be divided by subheadings or may be combined. A combined Results and
Discussion section is often appropriate. This should explore the significance of the results of the
work, don’t repeat them. Avoid extensive citations and discussion of published literature only,
instead discuss recent literature for comparing your work to highlight novelty of the work in view
of recent development and challenges in the field.
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Preparation of Figures and Tables (Times New Roman, 12)

Authors are supposed to embed all figures and tables at appropriate place within manuscript.
Figures and tables should neither be submitted in separate files nor add at the end of manuscript.
Figures and Tables should be numbered properly with descriptive title. Each Figure/Table must be
explained within the text by referring to corresponding figure/table number. Any unexplained or
unnumbered Figure/Table may cause rejection of the paper without being reviewed.

Formatting Tables (Times New Roman, 12)

Table should be prepare using table tool within the Microsoft word and cited consecutively in the
text. Every table must have a descriptive title and if numerical measurements are given, the units
should be included in the column heading. Formatting requirement has been summarized in the
Table 1.

Table 1: Summary of formatting requirement for submitting paper in this journal.
(Times New Roman, 12)

Layout Size Margin (Normal) | Header Footer
Single column A4 (8277 X Top=1~ Do not add So not add
11.697) Bottom=1" anything in the | anything in the
header footer
Left=1”
Right=1"
Font Article Title | Headings Subheadings Reference list | Text
Times New Times New Times New Times New Garamond, 11
Roman, 16 pt, | Roman, 11 pt, Roman, 10 pt, Roman, 8 pt, pt, Justified
Bold, centred | Bold, Left aligned | Bold, Left Justified
aligned
Line Spacing 1.15 1.15 1.15 1.15 1.15
Page number We will
format and
assign page
numbers

(Times New Roman, 10)
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Figure 1: Logo of the IRETC Publisher (Times New Roman, 12)

Formatting Figures (Times New Roman, 12)

All figures should be cited in the paper in a consecutive order, author may be asked to provide
separate files of the figure. Figures should be used in bitmap formats (TIFF, GIF, JPEG, etc.) with
300 dpi resolution at least unless the resolution is intentionally set to a lower level for scientific
reasons. If a bitmap image has labels, the image and labels should be embedded in separate layer.
Figure 1 shows the logo of AIJR Publisher.

Conclusions (Times New Roman, 12)

Each manuscript should contain a conclusion section within 250-450 words which may contain
the major outcome of the work, highlighting its importance, limitation, relevance, application and
recommendation. Conclusion should be written in continuous manner with running sentences
which normally includes main outcome of the research work, its application, limitation and
recommendation. Do not use any subheading, citation, references to other part of the manuscript,
or point list within the conclusion.

Declarations (Times New Roman, 12)

Study Limitations (Times New Roman, 12)
Provide all possible limitation faced in the study which might significantly affect research
outcome, If not applicable write, none.

Acknowledgements (Times New Roman, 12)

All acknowledgments (if any) should be included in a separate section before the references and
may include list of peoples who contributed to the work in the manuscript but not listed in the
author list.

Funding source (Times New Roman, 12)

Provide funding source, supporting grants with grant number. The name of funding agencies
should be written in full, if no funding source exist, write, none.
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Human and Animal Related Study (Times New Roman, 12)
If the work involves the use of human/animal subjects, each manuscript should contain the
following subheadings under the declarations section-

Ethical Approval (Times New Roman, 12)

Provide ethical approval authority name with the reference number. If ethical approval is not
required, provide an ethical exemption letter of not required. The author should send scan copy (in
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Informed Consent (Times New Roman, 12)
Write a statement of informed consent taken from the participants to publish this research work.
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