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International Scientific and Practical Conference — BDAIM-2025

Big Data and Artificial Intelligence
in Modeling International Socio-Economic Processes

The University of World Economy and Diplomacy (UWED), in collaboration with MGIMO
University and the National University of Uzbekistan (NUUz), hosted the international scientific
and practical conference BDAIM-2025 on May 27, 2025 in Tashkent, Uzbekistan.

The main goal of the conference was to unite researchers, policy makers, experts, and educators
to explore cutting-edge applications of big data and artificial intelligence (AI) in modeling
international socio-economic processes. Particular emphasis was placed on interdisciplinary

approaches and digital transformation in economics, governance, and education.

Key Themes of the Conference:

e Theoretical Foundations: big data processing, machine learning algorithms, interpretability.

e Socio-Economic Modeling: global trade, finance, migration, and digital economies.

Global Challenges: Al for climate change, pandemics, geopolitical risk management.

e International Relations: digital diplomacy, media analytics, conflict forecasting.

Ethics and Regulation: Al governance, data protection, algorithmic responsibility.

Mathematical Models: econometrics, game theory, uncertainty and risk analysis.

The event was conducted in a hybrid format with participation in English, Russian, and Uzbek.
The conference provided a high-level platform for scientific exchange, networking, and policy

dialogue.

The authors are solely responsible for the content and accuracy of their articles
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Al and ICT in Uzbekistan-China Trade Cooperation:
Driving Innovation and Efficiency

Azimova Mokhina Bonu Abbos kizi

University of World Economy and Diplomacy
azimovamokhinabonu@gmail.com
hitps://doi.org/10.5281 /zenodo. 15510125

Abstract of the article: Artificial Intelligence (AI) and Information and
Communication Technologies (ICT) play a crucial role in Uzbekistan-China trade
cooperation by providing innovation and boosting efficiency. This partnership includes
the implementation of 5G technologies, expansion of the digital economy, and application
of AT solutions in different sectors. The collaboration of young experts from Uzbekistan
and China’s advanced expertise has achieved significant technological progress.

Keywords: Information and Communication Technologies (ICT), Artificial
Intelligence (Al), 5G, Uzbekistan, China, trade, cooperation, partnership, digital economy,
GDP.

Introduction:

In today’s fast-changing world of technology, it is becoming vital to implement
digitalization and artificial intelligence into every sector of our lives. Therefore, Uzbekistan
and China are also strengthening their trade partnership by using more tools of ICT
as well as Al. Uzbekistan is still in the early stages of investing in spreading the wide
use of digitalization across the country. However, China has been actively supporting
Uzbekistan with being the country’s largest foreign investor, and 27,9% of the entire
foreign investments come from it [1]. Moreover, China has become a key partner by using
its expertise in advanced technologies to strengthen bilateral cooperation. According to
statistics, in 2023, bilateral trade between the two countries reached 14 billion US dollars
and is expected to rise to 20 billion US dollars [2]. This cooperation has positioned
Uzbekistan as a place for new digital ideas in the area and developed fields such as
logistics, agriculture, and urban development.

Furthermore, their partnership in the Belt and Road Initiative (BRI) has further
fostered the sustainable growth of digitalization [3]. Using AI and ICT together in
trade cooperation could help Uzbekistan attract more investment, grow its economy and
infrastructure, as well as modernize its workforce. However, there are still some barriers,
such as regulatory obstacles and low data security, preventing countries from achieving
success in this field. This article explores how Al and ICT can foster Uzbekistan-China
trade cooperation by creating innovation, and also gives suggestions on resolving the
challenges of the digital landscape.

Analysis of literature:
Among all five Central Asian countries, Uzbekistan is considered to be the first one to

form diplomatic relations with China. Since the establishment of diplomatic partnership,
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various fields in the cooperation between Uzbekistan and China have been advancing
continuously. Starting from 2016, China-Uzbekistan relations were officially changed to a
strategic partnership [2].

ICT is becoming an integral part of our lives, since it brings automation and
simplification of the processes with the use of digitalization. For instance, the book
BDmICT and Productivity: A Roadmap for Empirical Researchs Dk by Kretschmer,
Cardona, and Strobel provides information for understanding ICT’s impact on
productivity, emphasizing methodological approaches such as growth accounting and
econometric estimates. It highlights that ICT’s productivity mostly depends on the
following factors: organizational structures and human capital. Furthermore, it states that
the extent to which technology is used varies, with finance and manufacturing benefiting
greatly [8].

Artificial intelligence is becoming vital in the workplace to achieve efficiency. Therefore,
Uzbekistan’s government is also trying to implement Al in the workplace by creating
necessary policies. For instance, the Resolution of the President of the Republic of
Uzbekistan on the approval of the Strategy for the Development of Artificial Intelligence
Technologies until 2030 is the perfect example of this [9)].

Methodology:

Statistical, analytical, and comparative methods were used in the research process.
Discussion and Results

Current State of Uzbekistan-China Cooperation in AI and ICT

Looking back, the Republic of Uzbekistan and the People’s Republic of China signed
a diplomatic agreement for the first time in 1992 after the collapse of the Soviet Union.
Starting from that period, their cooperation ties have been getting stronger, and several
milestones have been reached with their partnership. For instance, since 2001, Uzbekistan
has been a founding member of the Shanghai Cooperation Organization (SCO), a regional
economic and security partnership. Today, it also involves other countries, including
Kazakhstan, China, Tajikistan, Russia, Kyrgyzstan, India, Iran, and Pakistan.

It is very well-known that bilateral cooperation is a comprehensive strategy involving
all types of relations. Governments should actively communicate in a political way since
it plays an important role in developing partnerships. Therefore, Uzbekistan and China
have also had a number of political visits to each country. If we look at the statistics, it
can be concluded that in the last 30-year period, meetings of leaders of both countries
have reached 23. From 2016 to 2023, alone 12 of these meetings took place. However,
starting from 2000 until 2017,136 political visits from different levels were generally held
4]

Returning to political milestones, both countries signed the 8 BmChina-Uzbek Treaty
of Friendship and Cooperations Bk in 2005. That bilateral agreement focuses on
strengthening cooperation in several sectors, including the economy, trade, fighting
terrorism, and drug transportation.

In 2013, the Belt and Road Initiative (BRI) was launched, and since then, Uzbekistan
has become a geopolitical partner in the region. Despite the fact that Uzbekistan and
China do not share a border, Uzbekistan’s location helps China to get closer to the
country with rich natural gas, Turkmenistan. The Central Asia-China Pipeline runs
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through Uzbekistan, linking Turkmenistan’s gas fields to China’s Xinjiang area.

Trade turnover Uzbekistan - China
(in billion US dollars)

10
8,923

%62 7,452 6,404
6,427 6,438
6 : 5,108 :
4501 4,923

, 7,753 , 3753'558

L9992’254 2J0252J728 , 2,528 1,037 2,529 2,519
mn ml BN BN =N EN B
0

2016 2017 2018 2019 2020 2021 2022
N Export NN Import Overall

Figure-1. Source: Data of the State Statistics Committee of the Republic of Uzbekistan
URL: https://www.stat.uz/img/tawqi_savdo_2024.pdf

If we look at the chart provided above, it can be observed that from the beginning of
the period, the higher proportion was on the import side. In 2019, the trend experienced
a dramatic growth to nearly $2,000 billion, from $3,558 billion to $5,108 billion. However,
next two years, there was a slight fall in the numbers, and at the end of the period, the
indicator saw an increase in imports accounting for $6,404 billion. In contrast, from the
data, it can be concluded that Uzbekistan imports more goods than it exports.

Therefore, for over 10 years, China has held the position of Uzbekistan’s leading
trade partner. According to statistics, bilateral trade volume has grown from less than
$52.5 million in 1992 to $7.44 billion in 2021. This means the indicator saw a nearly
140 times increase during the whole period [5|. Although the tough period during the
COVID-19 pandemic, China successfully continued exporting goods to the country and
has maintained its position as the largest export market in the region.

Role of AI and ICT in Bilateral Cooperation
ICT Infrastructure Development

ICT sector in Uzbekistan is developing at a high rate, mainly with government support.
According to the data provided by Stat.uz, gross value added by ICT services has
shown consistent growth over the six-year period. Between 2019 and 2024, the gross
value added increased by more than triple, indicating the introduction of development
programs focused on the ICT sector to enhance economic development. The most notable
increase occurred between 2023 and 2024 when the value rose sharply from approximately
25,000 billion sums to over 35,000 billion sums. This suggests accelerated investments or
advancements in ICT infrastructure and services during this period.
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Gross value added by ICT services
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Figure-2. Source: Compiled by the author based on the UZSTAT 2024 and 2023 reports.
URL: https://stat.uz/en/press-releases,/50256-for-2024-year

Analysis of local news sites revealed that telecommunications infrastructure is mainly
navigated by Chinese companies, including Huawei and ZTE. The fundamental tools of
ICT are specifically designed on the basis of the technologies of the above-mentioned
organizations. However, experts hold the opinion that these companies bring advantages
only to the ICT infrastructure. On the other side, the software industry, which mostly
uses local resources, does not generally get any benefit from them.

Chinese companies in Uzbekistan
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Figure-3. Source: Ministry of Investments, Industry and Trade of the Republic of
Uzbekistan

Although both countries established their partnership a long time ago, Chinese
companies started rapidly entering the market in the 2000s. Huawei, which is one of
China’s leading companies, has been successfully operating in Uzbekistan for 26 years,
since 1999. The official office in Uzbekistan employs more than 300 people (70% of them
being locals) and has managed to establish partnerships with local telecom operators by
providing tools for the operator segment. Later on, it opened EBG departments, supplying
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solutions for corporate clients, and CBG, which is designed for consumers. Additionally,
Huawei launched several important projects, which were created for the purpose of
improving ICT infrastructure for mobile and fixed communication networks. For instance,
the creation of the following projects: Uzcloud Data Processing and Storage Center, GSM
network of the national mobile operator Uzmobile, RuralStar solution for rural areas
together with UMS, Data Processing and Storage Center for Beeline Uzbekistan, 5G
Internet, and so on [6].

Even though Chinese companies have a large share in the market, that does not mean
that there are no other competitors to them. Uzbekistan is committed to maintaining a
balance between technology companies and is trying to follow this rule. Thus, in places
that are strategically important to the state, Chinese companies are not permitted, and
their services are replaced with European technologies.

Why is ICT important in international trade cooperation?

ICT is becoming an integral part of our lives, since it brings automation and
simplification of the processes with the use of digitalization. It is also impacting
international trade by promoting innovation, increasing productivity, providing efficiency,
and reducing trade costs. To make my point of view clearer, the impact of the WTQO’s
Information Technology Agreement (ITA) on international trade is further explained
below:

Supports Economic Growth

A study by the Information Technology and Innovation Foundation (ITIF) shows that
if ICT tools are expanded under the ITA, it could boost the economy and further revenues.
For instance, developing countries that expanded the products covered by the ITA saw a
significant increase in tax revenue since their economies started to grow. This increase was
actually more than the tariff money they lost, which means both rich and poor countries
could gain from trading. ITIF considers that Brazil’'s GDP could grow by almost $20
billion over 10 years if it joined the ITA. The country will be able to compensate 123% of
its cancelled tariffs because of increased tax revenues from enhanced economic growth.|7|
Using research from Cardona et al. [8], ITIF concludes that if a country’s ICT capital
stock goes up by 1%, its real GDP will likely go up by 0.06%. So, if you multiply a
country’s yearly increase in ICT capital stock by that 0.06 percent, you can get a rough
idea of how much GDP growth they could get by including more ICT products in the
ITA.

Reduces Trade Costs

Nowadays, technologies are continuously developing, and thus, global trade agreements,
including modern ICT tools, are being established to adapt to their development. The
World Trade Organization’s (WTO) Information Technology Agreement (ITA) is a
perfect example of an agreement involving an ICT-based policy framework, promoting
trade liberalization. The ITA’s BDmzero-in/zero-outsHx tariff plan removes taxes on
tech products such as semiconductors, telecommunications equipment, and high-tech
manufacturing tools, helping create a huge global trade environment worth $2 trillion.
A model by ITIF concludes that if the price of ICT goods goes down by 1%, due to the
removal of tariffs, a 1.3% rise can be expected in the consumption of those products,
demonstrating how access to ICT stimulates economic productivity.

Expansion of Cross-Border Services
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Digitally delivered services, mainly in fields such as finance, education, and software
development, now represent the fastest-growing segment of international trade. Data
from the WTO shows that since 2005, these services have grown at an annual rate
of 8.1%, outpacing traditional goods trade. Cloud computing and telecommunication
advancements help companies from developing countries to provide services in the IT
sector remotely without any physical presence requirements. For instance, Indian I'T firms
using high-speed internet and digital platforms offer software solutions to clients from
North America as well as Europe, providing $227 billion in export revenue in 2023.

Al applications

Artificial intelligence is becoming vital in the workplace in order to achieve efficiency.
Therefore, companies are now using them to accomplish their daily tasks as they help to
maintain competitiveness and speed up their workflow. Consequently, Al stimulates the
economy of the country, strengthens its geopolitical positions, and improves the living
standards of the nation.

Uzbekistan’s government is also trying to implement Al in the workplace by creating
necessary policies. For instance, the Resolution of the President of the Republic of
Uzbekistan on the approval of the Strategy for the Development of Artificial Intelligence
Technologies until 2030 is the perfect example of this. Its primary aim is to create suitable
conditions for the accelerated introduction of artificial intelligence technologies and their
widespread use in the country, ensuring the availability and high quality of digital data,
and training qualified personnel [9].

If we look at how China’s leading companies, including JD.com and Taobao, achieved
success, the roles of artificial intelligence (AI) and big data were vital. The main reason for
that is this system analyzes seller behavior, reads customer feedback, and finds suspicious
activities in the transaction process. In the case of Uzbekistan, adopting such technologies
can intensify the efficiency of IPR enforcement and improve the consumer shopping
experience. Integrating Al and data analytics means that platforms can build trust and
navigate their operations while implementing global best practices.

Moreover, in order to implement 5G and 5.5G networks in Uzbekistan is possible by
using ATl as well as big data technologies. They are particularly useful for applying concepts
of smart cities and smart homes, and by doing so, they strengthen the ICT infrastructure
in the region.

Why does Al play an important role in international cooperation?

Artificial Intelligence (AI) has emerged as an essential foundation of modern
international cooperation, changing diplomatic agreements and economic integration. Al
tools are altering how nations collaborate in a world that’s both connected and falling
apart. They are clearly addressing shared challenges, simplifying regulatory policies,
and providing international innovation. Here are the key reasons why AI should be
implemented in international trade cooperation:

Enhancing Global Productivity and Trade

It is projected that by 2030, AI will make a $13 trillion contribution to the global
GDP, highlighting its position as a driver of international business partnerships [10].
Governments understand that achieving dominance in Al development is impossible for
any nation, due to the reliance on interconnected data networks, skilled workers, and
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processing power. For example, how advanced language models such as GPT-4 depend
on international datasets and cloud systems that extend across numerous countries.
This mutual reliance encourages countries to form partnerships for resource exchange;
the U.S.-EU Trade and Technology Council (TTC), launched in 2021, has dedicated
$4 billion to collaborative AI research focused on medical diagnoses and renewable
energy advancements. Likewise, the Global Partnership on Artificial Intelligence (GPAI),
with 29 participating nations, manages Al-powered farming projects that have improved
harvests by 18% in sub-Saharan Africa using shared satellite images and machine learning
techniques.

Solving ecological problems

Rich countries are putting a lot of money into Al research and development. In 2020,
globally, $60 billion was spent on Al investments, and it’s expected to double by 2025.
Meanwhile, poorer nations might not get the advantages that come with Al growth. In
order to overcome this problem, a number of projects are being launched, including the
UN’s Al for Sustainable Development Goals program. It applies Al to different fields,
such as irrigation in dry areas. For instance, Kenya’s work with India’s Al4Bharat group
which has cut water waste by 40% in some dry regions using smart data analysis. These
partnerships help balance the waste in each sector of life, delivering the benefits of Al to
everyone.

Conclusion:

Using AI and ICT in Uzbekistan-China trade cooperation can bring technological
innovation, which in turn enhances efficiency and fosters leadership of Uzbekistan. Because
of partnerships with big tech companies like Huawei, Uzbekistan has not only expanded
its digital infrastructure but also educated its workforce. 5.5G network trials during ICT
Week 2024 and the Seeds for the Future program, which has trained over 300 specialists,
could be perfect examples of the mentioned progress. Furthermore, Uzbekistan follows
international rules, including the WTO’s agreements. This has made them a reliable
partner and helped them attract $3 billion in foreign investments for their IT sector in
2024. As Uzbekistan is working hard to reach its Vision 2030 goals, China’s advanced
technological skills continue to reach breakthroughs in the automation of trade, smart
logistics, and Al-driven healthcare solutions. This collaboration not only helps Uzbekistan
to become a Central Asian IT hub but also shows other countries that a strategic
partnership could lead to achieving sustainable digital transformation.
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Abstract

This article examines the transformative role of big data and artificial intelligence (AT)
in the raw materials and energy sectors, focusing on three key areas: enhancing enterprise
efficiency, driving digital transformation in markets, and reducing environmental impact.
Through case studies from industry leaders like Aramco, GE Vernova, and ADNOC, the
article highlights practical applications of AI and big data. Additionally, it presents a
project on optimizing quarry transport systems using AnyLogic as a specific example
of Al’s application in the raw materials sector. The article underscores the potential of
these technologies to address operational challenges, promote sustainability, and support
economic growth while emphasizing the need for continued innovation and collaboration.
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Digital Transformation, Environmental Impact, Quarry Transport Systems, AnyLogic.
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The raw materials and energy sectors are critical to global economic development
but face significant challenges, including rising energy demands, market volatility, and
environmental concerns. The advent of digital technologies, particularly big data and
artificial intelligence (AI), has introduced innovative solutions to these challenges. Al and
big data enable enhanced operational efficiency, market responsiveness, and environmental
sustainability [1]. This article explores three key areas where these technologies are making
a substantial impact: increasing enterprise efficiency, digital transformation of markets,
and reducing environmental impact. Additionally, it highlights a practical example from
the raw materials sector: a project on optimizing quarry transport systems using AnyLogic
software, which demonstrates the application of Al in improving operational efficiency.

AT and big data analytics have revolutionized operational efficiency in the raw materials
and energy sectors by enabling predictive maintenance, resource optimization, and data-
driven decision-making. In the oil and gas industry, companies like Aramco leverage big
data to monitor and forecast flaring, reducing inefficiencies and environmental pollution by
analyzing data from 18,000 sources [2]. Flaring, the release and combustion of hydrocarbon
gases due to pipeline pressure, is minimized as engineers quickly identify and address
issues. Similarly, Al-powered predictive maintenance systems identify potential equipment
failures before they occur, minimizing downtime and maintenance costs. For example,
generative Al integrates unstructured inspection records with sensor data to improve
asset integrity [3].

In the renewable energy sector, Al optimizes energy production and grid management.
Al algorithms forecast weather patterns to predict solar and wind energy generation,
enabling better integration of variable renewable energy (VRE) sources into power systems
[4].

A practical example in the raw materials sector is a project on optimizing
quarry transport systems using AnyLogic software. Quarry transport systems, vital for
mining, often face challenges like downtime, inefficient resource distribution, and poor
coordination. The project employs discrete-event simulation modeling in AnyLogic to
analyze and optimize transport processes, reducing cycle times, fuel costs, and equipment
usage while improving overall system efficiency. This approach aligns with national
economic and ecological goals, as emphasized in policy statements from Uzbekistan.

Increasing Enterprise Efficiency through Al and Big Data

Application Sector Technology Impact
Flaring Monitoring | Oil and Gas Big Data Reduces inefficiencies and
pollution
Predictive 01l and Gas, Al Minimizes downtime,
Maintenance Utilities improves asset integrity
Weather Renewable Al Optimizes VRE integration
Forecasting Energy
Quarry Transport Raw AnyLogic | Reduces downtime, improves
Optimization Materials (AD) efficiency
Flaring Monitoring | Oil and Gas Big Data Reduces inefficiencies and
pollution
Predictive 0il and Gas, Al Minimizes downtime,
Maintenance Utilities improves asset integrity
Weather Renewable Al Optimizes VRE integration
Forecasting Energy
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AT and big data are reshaping raw materials and energy markets by enabling efficient
trading, resource allocation, and market responsiveness. Algorithmic trading powered
by Al facilitates high-speed, data-driven decisions. For instance, Al optimizes energy
portfolios by analyzing real-time data on pricing, supply, and demand, navigating price
volatility effectively . This enhances market efficiency and resource allocation.

Al also streamlines the integration of renewable energy into markets by predicting
energy generation and demand [5]. GE Vernova uses AI/ML models to forecast renewable
energy production and optimize participation in day-ahead markets, leveraging digital
twin technologies to maximize economic value and ensure grid stability [6]. These
advancements support decentralized energy systems and smart grids, where Al aids in
load forecasting and resource allocation.

Al and big data significantly contribute to reducing environmental impact in the
energy sector by optimizing energy use and lowering emissions. Al-driven initiatives can
reduce energy consumption in buildings and industrial processes. For example, ADNOC
achieved a reduction of approximately one million tonnes of carbon emissions, equivalent
to removing 200,000 gasoline-powered cars from the road. ExxonMobil uses Al to optimize
refinery operations, minimizing gas emissions and atmospheric pollution |7].

In renewable energy, AI enhances system efficiency and supports sustainable
technologies. Al optimizes wind and solar farm placement by analyzing geographical and
meteorological data, maximizing energy output while minimizing land use. Al-powered
smart grids reduce energy waste by dynamically adjusting supply to demand, lowering
emissions |7]. Despite these benefits, Al’s high energy consumption for computation raises
concerns, potentially offsetting gains if not managed [8|.

Reducing Environmental Impact through Digital Technologies

Environmental
Application Technology Example Impact
Emission Reduction Al ADNOC s energy-saving IM tonnes CO2
initiatives reduced
o Rgﬂ_nery Al ExxonMobil’s operations M_lml:_m;ed gas
ptimization emissions
Renewable Energy Wind/solar farm Maximized
S Al output, reduced
Optimization placement
land use

Big data and Al are transforming the raw materials and energy sectors by enhancing
efficiency, reshaping markets, and promoting sustainability. Case studies from Aramco,
GE Vernova, and ADNOC illustrate practical benefits, while the quarry transport
optimization project using AnyLogic demonstrates AI’s application in raw materials.
These technologies drive innovation but face challenges like data privacy and Al’s energy
consumption. Continued collaboration among industry, governments, and technology
providers is essential for a sustainable energy future.
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Abstract

This paper conducts a comparative time series analysis of public education expenditure
in China and Uzbekistan over the period 2000-2024. Using the Neural Network
Autoregression (NNAR) model, we forecast future trends and assess the dynamics of
spending on education. The study reveals divergent trajectories and investment strategies
between the two countries, influenced by economic development levels, policy priorities,
and demographic trends. Our findings highlight the potential of machine learning
approaches in economic forecasting and policy evaluation.

Keywords: Education expenditure, Neural Network Autoregression (NNAR),Artificial
Neural Networks, time series forecasting, comparative analysis, China, Uzbekistan.
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Introduction

Education is a critical sector for sustainable economic growth and social development.
Governments allocate varying proportions of their GDP to education depending on
national priorities. China, a rapidly developing economy, and Uzbekistan, a transition
economy, offer contrasting cases for educational investment. This paper aims to model
and forecast education expenditure (% of GDP) using Artificial Neural Networks (NNAR
models), enabling a data-driven comparative analysis.

Public expenditure on education has long been recognized as a crucial determinant
of human capital development and economic growth. According to Barro [1], increased
investment in education contributes to long-run productivity gains and improved income
distribution. UNESCO |[2] emphasizes that sustained public funding is essential to achieve
inclusive and equitable quality education, particularly in developing countries.

Empirical comparisons of education expenditure trends across countries often rely on
econometric methods. Traditional approaches such as panel regression and time series
decomposition have been used to evaluate fiscal priorities and their macroeconomic
impacts [3]. However, these linear models may not adequately capture nonlinear dynamics
or regime shifts, especially in transition economies.

Recent advances in machine learning and data-driven forecasting have introduced
neural network models as powerful alternatives for modeling complex time series. Neural
Network Autoregression (NNAR), a special case of feedforward networks for univariate
time series, has demonstrated strong forecasting performance in various economic domains
[4],[5]. NNAR models are particularly effective when the data exhibits nonlinear trends,
cyclical fluctuations, or structural breaks—characteristics often present in public finance
series.

This study builds upon the emerging literature by applying NNAR models to a
comparative analysis of education expenditure in China and Uzbekistan from 2000 to
2024. By combining advanced forecasting techniques with a cross-country perspective,
it contributes to the understanding of fiscal policy dynamics in divergent developmental
contexts.

Data and Methodology

Data Description:We used time series data of government expenditure on education
as a percentage of GDP from the World Bank database (2000-2024). The data was
preprocessed to ensure continuity and stationarity. We use annual data (2000-2024) from:

e World Bank EdStats(Government expenditure on education, % of GDP)
e UNESCO Institute for Statistics

Figure 1 shows plot of the Annual data (2000-2024) .
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Figure 1: Data plots.

Methodology:Neural Network Autoregression (NNAR) is a nonlinear time series
forecasting model that uses feedforward neural networks to model the relationship
between past observations of a univariate time series and its future values. It is an
extension of traditional autoregressive models that allows for capturing nonlinear
patterns and complex dynamics that linear models may miss.

The NNAR model is a special case of the Multi-Layer Perceptron (MLP) applied to
time series forecasting, where lagged values of the time series serve as input neurons, and
the output is the forecasted value.

The general form of an NNAR model is:

Y= f(Y-1,Y—2, -, Y1—p) + &

where:

e 3, is the value of the time series at time ¢,

e p is the number of lagged observations used as input,

e f(-) is a nonlinear function approximated by a neural network,
® ¢; is the random error term, assumed to be white noise.

An NNAR model is often denoted as NNAR(p, k), where:

e p is the number of lagged inputs (analogous to AR(p)),
e [ is the number of neurons in the hidden layer.
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The NNAR model uses a single hidden layer feedforward neural network:

k P
Y=o+ Z aj-g (5;’0 + Z Bji%—z’)
j=1 i=1

where:

g(+) is the activation function (typically the logistic sigmoid or ReLU),
Bji are weights connecting input ¢ to hidden neuron j,

a; are weights connecting hidden neuron j to the output,

7; is the predicted value of the series at time t.

Interpretation:

e NNAR models automatically detect nonlinear trends and interaction effects
between lagged observations.

e The number of input lags p is often chosen based on ACF/PACF analysis or by
minimizing a forecast error criterion.

e The number of hidden neurons k is typically selected automatically (e.g., k = |(p +
1)/2]) in R’s nnetar () function, but can also be tuned manually.

e The model is trained by minimizing prediction error (e.g., using backpropagation
with stochastic gradient descent).

Forecasting with ININAR:Once the network is trained, forecasts are produced
recursively:

e For one-step-ahead forecast: use the most recent p observations.
e For multi-step forecasts: predicted values are fed back as inputs.

The forecast () function in R with an nnetar () model can produce:

e Point forecasts
e Prediction intervals via bootstrapping of residuals

Advantages:

e Captures nonlinear relationships in time series.

e Works well for series with complex, nonlinear, or chaotic behavior.

e Can outperform traditional linear models (e.g., ARIMA) when the data is not well-
described by linear relationships.

Limitations:

e Black-box nature—harder to interpret than linear models.
e Requires more computational resources and data preprocessing.
e May overfit if not carefully tuned (e.g., too many hidden neurons).

Results and Discussion

To enhance your NNAR-based comparative analysis with Prediction Intervals (PI)
and visualizations. It includes:

1. Point forecasts 4+ Prediction Intervals

2. Visual plots for both countries
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3. Explanation of PI

China: NNAR Forecast Uzbekistan: NNAR Forecast
525
5.0
o o
a 8 500
O O
Qa5 °
= =
475
4.0
4.50
2000 2010 2020 2030 2000 2010 2020 2030
Year Year

Figure 2: NNAR Forecasts.

A Prediction Interval (PI) quantifies the uncertainty around a point forecast by
providing a range within which future observations are expected to fall with a given
probability level (e.g., 95%). (Figure 2)

Mathematically, if ¢4, is the forecast for ¢ + h, then the (1 — a)% prediction interval
is:

Utrh T 2as2 * Oh

Where:

® 2,/ is the critical value from the standard normal distribution,
e 0}, is the forecast standard error for horizon h.

In NNAR models, prediction intervals are estimated using bootstrapping:

e Residuals from the fitted model are resampled.
e Forecast paths are generated multiple times.
e The interval bounds are derived from the empirical quantiles of the simulated paths.

These intervals are especially important in policy-making as they convey the
confidence bounds of future education expenditures, aiding in risk-aware
planning.
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Comparative Analysis

Figure 2 shows the forecasts suggest China will maintain a moderate increase in
education spending, converging to above 5.5% of GDP by 2030. In contrast, Uzbekistan
exhibits stabilization around 5.25%, with slower growth. The results reflect policy and
fiscal constraints in the respective countries.

Model Diagnostics and Accuracy Evaluation

Residuals from NNAR(1,1) Residuals from NNAR(2,2)
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Figure 3: Model Diagnostics

Figure 3 shows both models show acceptable residual patterns with minimal
autocorrelation, validating the model adequacy for short-term forecasting.

Table 1. Accuracy Metrics for NNAR Models

Test set Test setl
Country China Uzbekistan
ME 8.547151e-05 | 3.240379e-05
RMSE 0.08774232 0.05022510
MAE 0.07421428 0.03489354
MPE -0.03570436 | -0.01131483
MAPE 1.6270669 0.6981453
ACF1 0.0291773 -0.2369596
Theil.s.U | 0.8053589 0.3969111

The table 1 reports the in-sample accuracy metrics of the NNAR models:

e ME (Mean Error): Measures bias. Values near 0 indicate unbiased forecasts.
e RMSE (Root Mean Square Error): Penalizes large errors more than MAE.
e MAE (Mean Absolute Error): Indicates average magnitude of errors.

e MAPE (Mean Absolute Percentage Error): Interpretable in percentage terms,
but sensitive to small actual values.
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e MASE (Mean Absolute Scaled Error): Scale-independent; values < 1 suggest
the model performs better than naive forecasts.

e ACF1: Autocorrelation of Residuals at Lag 1. The ACF1 value represents the
first-order autocorrelation of residuals. Ideally, for a well-fitted model, residuals
should be uncorrelated, especially at lag 1.

e ACF1 = O0: Indicates little or no autocorrelation in residuals - desirable, model
captures serial structure.

e ACF1 > 0.3 or < -0.3: Suggests that some autocorrelation remains, indicating
underfitting.

e A Theil’s U < 1 for both China and Uzbekistan indicates that the NNAR
models outperform naive forecasts, successfully capturing meaningful patterns and
nonlinearities in the data.

These metrics confirm that both NNAR models achieve reasonable predictive accuracy,
with the model for China showing slightly lower error magnitudes, possibly due to
smoother long-term expenditure growth compared to Uzbekistan’s more volatile spending
patterns.

Conclusion

This study demonstrates the effectiveness of NNAR models in analyzing and forecasting
national education expenditure. The neural network approach accommodates nonlinearity
and captures subtle dynamics missed by traditional models. Policymakers can leverage
these forecasts to evaluate investment strategies and align educational financing with
long-term developmental goals.
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Abstract

This article explores the evolving relationship between General English and English
for Specific Purposes (ESP) in the context of Al-enhanced language education. The
integration of Artificial Intelligence (AI) is revolutionizing language instruction by
enabling personalized learning, real-time feedback, and field-relevant content delivery.
Aligning English instruction with learners’ professional goals fosters both language
proficiency and career-ready communication skills.

Keywords: General English, English for Specific Purposes, Artificial Intelligence,
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In the contemporary global landscape, English language proficiency has evolved
beyond its conventional function as a means of communication. It now serves as a
critical instrument for academic advancement, professional mobility, and participation
in international discourse. For students in technical and applied fields, acquiring English
is not solely a linguistic endeavor but a strategic asset that facilitates access to global
knowledge, collaborative networks, and cutting-edge innovations.

The advent of Al technologies,speech recognition, real-time translation and adaptive
learning systems is reshaping how languages are taught and learned. These tools facilitate
more responsive and personalized instruction. [6].

The distinction between General English and ESP lies primarily in their focus, scope,
and application. General English is designed to provide learners with foundational
linguistic skills necessary for basic communication in everyday situations. It includes
instruction in grammar, vocabulary, listening, speaking, reading, and writing, forming
the core competencies that support general language fluency. This broad approach is
essential for non-specialized contexts, where the primary aim is to ensure that learners
can engage in routine interactions across various domains [1].

In contrast, ESP addresses specific linguistic demands of fields such as business,
engineering, law, or healthcare. It emphasizes context-specific vocabulary, discourse, and
communication practices, supporting immediate application in professional settings [4].
Al tools like NLP enhance ESP learning through instant feedback and customized content

7]
Al technologies are driving a shift from generic instruction to tailored learning
experiences. Platforms can assess individual proficiency, suggest targeted activities, and
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provide ongoing feedback. This individualization supports both general fluency and
specialized competency [1].

Al-powered learning platforms-such as virtual reality (VR) simulations and augmented
reality (AR) environments—offer innovative tools that allow students to practice
specialized English in realistic, immersive contexts. These Al-enhanced platforms simulate
professional scenarios, providing students with hands-on opportunities to engage with the
language as it is used in their fields of study [6]. Such immersive technologies allow for
experiential learning, where students can develop not only their linguistic skills but also
their professional capabilities in environments that mimic real-world situations.

Communicative competence in ESP extends beyond vocabulary acquisition to
mastering context-specific discourse and adapting to cultural norms. Effective
communication in global professional environments requires an understanding of both
linguistic and pragmatic nuances |[5].

Teaching ESP presents several unique challenges due to the specialized nature of the
subject matter and the diverse needs of learners. One of the primary challenges is ensuring
that students are equipped with a broad enough range of vocabulary and grammatical
structures to communicate effectively within their specific professional contexts. In many
cases, learners may become overly reliant on a limited set of terms and expressions,
potentially hindering their ability to navigate complex or unfamiliar situations. To address
this issue, ESP instruction must focus on expanding students’ lexical range, encouraging
the use of varied vocabulary, and promoting linguistic flexibility.

One effective strategy to overcome this challenge is to design tasks that require students
to engage in active learning. For example, task-based activities, such as role-playing
professional scenarios, problem-solving exercises, or case studies, can push students
beyond their comfort zones and encourage them to use language creatively and adaptively.
These activities provide opportunities for learners to practice real-world language skills,
enhancing their ability to communicate confidently in dynamic professional environments.

Another significant challenge in ESP teaching is the need for personalized instruction.
Given that ESP courses often cater to students from diverse disciplines, it is essential to
tailor content to meet the specific needs of learners in fields such as engineering, business,
medicine, or law. Al-driven tools can play a crucial role in this respect by analyzing
students’ language proficiency and offering personalized learning paths that adapt to
their progress. These tools can also identify knowledge gaps, suggest targeted exercises,
and provide real-time feedback, allowing instructors to focus on addressing individual
learning needs and fostering a more personalized educational experience [1].

Moreover, ESP teaching should foster independent learning, equipping students with
the skills to continue their language development beyond the classroom. This includes
teaching learners how to engage in self-study, encouraging critical thinking, and developing
problem-solving abilities. Al-powered learning platforms can support this process by
offering students access to a range of resources, such as interactive exercises, instructional
videos, and personalized assessments, allowing them to take ownership of their learning
and continue improving their language skills outside of the classroom setting.

Al-supported applications help learners to improve pronunciation, grammar, and
fluency through real-time corrective feedback. These tools simulate authentic interactions
and guide users in refining their communication skills [7].
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Effective ESP instruction requires a dual focus: grounding in General English and
specialization in professional language use [3]. A major instructional challenge is balancing
general language development with the demands of technical fields.

Task-based learning including role-plays, simulations, and problem-solving tasks
encourages students to use language creatively and adaptively. These activities mirror
real-world tasks and promote professional fluency.

Al tools also aid instructors by identifying gaps, suggesting content, and enabling
personalized instruction across disciplines [1]. AI immersive technologies and global
communication trends will continue to shape ESP. Future instruction will be increasingly
interdisciplinary, intercultural, and technology-driven.

The integration of VR/AR simulations, machine learning, and adaptive content
will create personalized, dynamic learning environments tailored to students’ evolving
professional needs. Simultaneously, emphasis on intercultural competence will prepare
learners to thrive in collaborative international contexts [6].

In addition to technological advancements, the future of ESP will be shaped by an
increasing focus on intercultural communication and global collaboration. As international
partnerships become more common in fields such as research and business, the ability
to communicate effectively across cultures will be essential. ESP programs will need to
incorporate cultural awareness training, ensuring that students are not only proficient
in the technical language of their fields but also capable of navigating the cultural
nuances that influence communication in global contexts. This holistic approach will
enable students to work more effectively in multinational teams and engage with global
stakeholders in a manner that is both linguistically and culturally appropriate.

In conclusion, ESP is evolving into a technology-integrated, learner-focused discipline.
Combining General English foundations with career-specific instruction prepares students
for professional success in a globalized world. Al-enhanced tools not only personalize
learning but also enable lifelong development in language and professional communication.

Key Takeaways:

e ESP must align with professional goals and domain-specific communication needs.
e Instruction should balance linguistic and career-relevant skills.

e Task-based learning bridges theory and real-world application.

e Al enables individualized, immersive, and adaptive instruction.

e ESP fosters lifelong learning and global professional readiness.

By integrating General English with ESP, educators can provide students with a
well-rounded language education that prepares them to face the challenges of both
their professional and personal lives. Through the use of Al-powered learning tools,
students can receive individualized instruction that is adaptive, immersive, and aligned
with their specific career aspirations. This approach equips future professionals with the
communicative competence and cultural awareness necessary to succeed in an increasingly
interconnected and globalized world.
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INTRODUCTION

This thesis explores the integration of satellite imagery and machine learning to predict
socio-economic status (SES) across geographic regions. Traditional SES data collection
methods, like surveys and censuses, are costly and infrequent. This study demonstrates
how Convolutional Neural Networks (CNNs) provide a scalable, costefficient alternative
for estimating SES based on landscape features visible in satellite images.

LITERATURE REVIEW

Traditional models for SES estimation include regression analysis, cluster analysis, and
discriminant analysis, which require structured socio-economic data (Mateo-Garcia, G.,
& Santos, G. 2018). However, these models lack adaptability and are constrained by data
quality and linearity assumptions. Recent research leverages CNNs for SES prediction due
to their ability to learn non-linear spatial patterns in images, offering higher accuracy and
broader applicability.

METHODOLOGY

The approach involves acquiring satellite imagery and corresponding SES data, followed
by preprocessing steps to standardize and normalize inputs. A pre-trained CNN model is
fine-tuned using transfer learning. The model is trained to map visual features to socio-
economic indicators, and performance is validated on unseen data.
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SYSTEM DESIGN

The system architecture comprises modules for image collection, preprocessing, CNN
model training, and prediction. It leverages cloud resources for scalable computation. The
CNN model includes convolutional, pooling, and fully connected layers optimized using
backpropagation.

Model architecture 1: Base-CNN

Convolutional layers ]__.[ Fully connected layers J

Model architecture 2: Transfer-CNN

vea1o Full nnected ; r:
Convolutional layers ully connected layers
Model architecture 3: Custom-CNN

YEG18 Acditions Fully connected layers
Convolutional layers Convolutional layers y Y/

Wealth

Figl. SES System Architecture

IMPLEMENTATION AND RESULTS

The trained CNN model achieved high accuracy in predicting SES from satellite
images. Testing on new regions demonstrated the model’s robustness and adaptability.
Results confirm the viability of this approach for real-time SES estimation in data-scarce
environments.

FUTURE WORK

Future research can improve model performance by incorporating additional data
sources, such as census records, mobile usage, and infrastructure datasets. Ensemble
models and data fusion techniques can enhance prediction accuracy and generalizability.

Conclusion:

This thesis validates the use of machine learning, specifically CNNs, for socioeconomic
status prediction from satellite imagery. The proposed system offers a fast, scalable, and
cost-effective method for SES assessment, particularly useful in regions where traditional
data is sparse or unreliable.
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In modern finance, credit scoring serves as a critical mechanism to evaluate the borrowing
potential of individuals. Traditional models, such as logistic regression, often struggle to
handle complex, heterogeneous datasets at scale. Deep learning approaches, particularly
CNNs, have shown considerable promise in addressing these limitations [1]. This study
introduces a novel hybrid strategy that integrates Convolutional Neural Networks
(CNNs) with classical machine learning algorithms. It utilizes ASCII-based 2D grayscale
transformation of tabular financial data, facilitating the application of CNNs for deep
feature learning.

A hybrid approach is used, combining CNN feature extraction with classical machine
learning classifiers to produce accurate, scalable, and resource-efficient outcomes.

Historically, credit scoring has relied on statistical techniques like logistic regression
and Linear Discriminant Analysis (LDA) [2]. While effective for linear relationships, these
models often underperform on complex datasets.

With the rise of deep learning, CNNs have gained attention for their ability to process
image-based data. Recent advancements show potential in repurposing CNNs for tabular
financial data, particularly by transforming such data into images for classification [3].
Similarly, by employing real world credit card data Zhang et al [4] accomplished credit
card fraud detection models based on the CNN and machine learning algorithms, including
Support Vector Machine (SVM) and random forest by achieving high accuracy results in
both models.

Algorithm 1: Pseudo-code of the grayscale technique
function convertToGrayscalelmage(data, width, height):
grayscalelmage = initialize2DArray(height, width) #Create 2D matrix with 1D data array (data)
for i from 0 to height-1: #Convert 1D data to 2D image
for j from 0 to width-1:
index =i * width + j #1D corresponding index in the array
if index < length(data): #If the index is within the limits of the data
grayscalelmage[i][j] = clamp(data[index], 0, 255) # Keep the value in the range 0-255
return grayscalelmage
function clamp(value, min, max): #Function that keeps the value between 0 and 255,
if value < min:
return min
else if value > max:
return max
else:
return value

Figure 1. Pseudo-code of the grayscale technique
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This study utilizes the 'Credit Score Classification Clean Data’ from Kaggle, comprising
31,695 records labeled as Good, Poor, or Standard (5). According to Pseudo-code of the
grayscale technique, illustrated in Fig. 1 below each record is converted into a 14x14
grayscale image through ASCII encoding, facilitating CNN processing.

The process of conversion by Pseudo-code grayscale method was illustrated below in
the Figure 2. In this study label "1"presents "good"class, label "2"represents "poor"class,
and label "3"indicates "standard"class.
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Figure 2. Transformation process of the data set as 2D Grey Scale image format

Six CNN models are trained, with DenseNet201 and ResNetl8 yielding the most
accurate results. Features extracted from a custom fully connected (NewFC) layer are
merged and refined using the RelieF algorithm. These refined features are subsequently
classified using KNN, LDA, Naive Bayes, and SVM to evaluate effectiveness. To employ
CNN model, 70% of the data set was put in data set as a training set while 30 percent as
a test set. The architecture of CNN model is illustrated in Figure 2.
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Figure 3. Architecture of the 2D CNN model

After 1000 features were withdrawn from each CNN model they were classified. Then,
each CNN model provides 1000 features in the previous layer, so called, fully connected
layer, that means we obtain number of images in the dataset, a feature set with a matrix
of [1000 x 31695], in other words [1000 x number of images].
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Figure 4. Architecture of the 2D CNN model

As illustrated in Figure 3 we used hybrid model which amalgamates deep learning
along with machine learning techniques to classify 2D credit score image dataset. While
testing the data, in the Evaluation of Performance to observe multiple metrics such as
sensitivity, specificity, precision, f-score, and accuracy level following five equations were

computed.
True Positive

S tivity (SE) =
ensitivity (5E) True Positive + False Negative

True Negative

Speci ficity(SP) =
peci ficity(SP) True Negative + False Positive

True Positive

True Positive + False Positive
2 x True Positive

2 x True Positive + False Positive + False Negative

Precision(Pre) =

F — score (F — scr) =
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True Positive + True Negative

Accuracy(Acc) =
y(Acc) True Positive + True Negative + False Positive + False Negative

Among the models tested, DenseNet201 outperformed with a classification accuracy
of 99.47%, closely followed by ResNetl8 at 99.00%. Post-processing using the RelieF
algorithm and traditional machine learning models further improved classification results,
with most classifiers exceeding 99.9% accuracy. Fivefold cross-validation confirmed that
the hybrid approach generalizes well across data splits and maintains high performance
consistency.

The proposed CNN-ML integrated approach provides a highly effective solution
for credit classification, leveraging image transformation to enable CNN processing of
structured data. By combining deep feature learning with efficient traditional classification
techniques, the model demonstrates superior scalability and precision. This work presents
a viable framework for deployment in real-time credit assessment systems and encourages
further research into hybrid architectures for financial analytics.
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Abstract

This article explores the integration of ChatGPT into English language education
at MGIMO University in Tashkent, with a specific focus on building professional and
academic vocabulary among Generation Z students. Building upon current theoretical
frameworks and recent empirical findings, the study examines how Al-enhanced
instruction not only aligns with digital-native learners’ cognitive preferences but also
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actively contributes to vocabulary acquisition in both General English and English for
Specific Purposes (ESP) courses. Going beyond simple implementation, the paper provides
a structured analysis of pedagogical practices, while also addressing observed challenges
and their implications for sustainable Al integration in higher education.

Keywords: ChatGPT, artificial intelligence, ESP, General English, vocabulary
development, Generation Z, MGIMO, digital pedagogy

1. Introduction

The growing presence of artificial intelligence (AI) in education is creating new
opportunities to revisit traditional language teaching methods. Large language models
(LLMs) such as ChatGPT stand out for their ability to support communication, offer
individualized feedback, and keep students engaged. These features are especially relevant
to Generation Z — those born from the mid-1990s onward — who are often considered
"digital natives"due to their lifelong exposure to technology [1,9].

At MGIMO University’s Tashkent branch, this potential is being actively explored
through the implementation of ChatGPT across various English language courses. While
the primary goal has been to enhance vocabulary acquisition in both General English and
ESP contexts, this article takes a critical approach by examining the outcomes of this
integration within the broader academic discourse on Al in education.

To systematically investigate these developments, the study addresses three key
research questions: First, how ChatGPT can support professional and academic
vocabulary development; second, how Al integration corresponds to Generation Z’s
learning preferences; and third, what pedagogical practices optimize the use of large
language models. By answering these questions, the research aims to contribute
meaningful insights to the growing field of Al-supported language learning.

2. Theoretical Framework

According to McCarthy [7], vocabulary learning does not follow a fixed sequence.
It evolves gradually through repeated and contextually diverse language input. This
understanding takes on new dimensions when applied to Generation 7 learners, whose
hyper-connected and visually oriented cognitive styles make them particularly receptive to
digital tools offering immediate, individualized input. Building on this idea, Godwin-Jones
[4] shows that large language models can simulate near-authentic language environments,
particularly when their multimodal functions are actively applied to reflect real-world
communication.

The alignment between Al’s capabilities and contemporary learning theory becomes
even clearer when we examine its potential to personalize learning paths, provide
timely scaffolding, and generate context-specific examples [3,4,6]. Furthermore, when
thoughtfully incorporated into reflective pedagogical design, tools like ChatGPT show
remarkable potential to promote metacognitive awareness [2| and vocabulary retention
[3]. However, it would be remiss not to acknowledge the valid concerns raised by scholars
regarding overreliance on generative models, particularly the risks of factual inaccuracies,
uncritical copying, and diminished learner agency [1,5].

3. Pedagogical Context and Methodology
This research employs a qualitative case study approach enriched by elements of

practitioner research. To capture a comprehensive picture of ChatGPT’s educational
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impact, the author - drawing on firsthand experience as a university instructor - collected
data through multiple channels: reflective observation, detailed analysis of student output,
and targeted classroom-based interventions conducted over two academic semesters. This
multifaceted methodology ensures that the resulting findings authentically represent both
the potential and the limitations of ChatGPT in actual educational settings.

The case study focuses on empirical classroom experiences at MGIMO Tashkent during
the 2024-2025 academic year. Recognizing the need for systematic implementation across
diverse learning contexts, ChatGPT was strategically embedded into curricular tasks for
five distinct student groups representing various academic levels and specializations.

For 1st Year Legal Studies students (General English), the focus was on developing
core communicative skills. Using ChatGP'T, they co-constructed dialogues on practical
topics like filing complaints, university routines, and formal greetings. This approach not
only built functional vocabulary but also helped students contextualize language use in
everyday situations.

In the General English course for 1st Year Business Informatics students, ChatGPT
was applied in a more imaginative context. In completing the "Pieces of Art"project,
students used the tool to analyze and compare cultural materials. This not only helped
them broaden their vocabulary but also improved their descriptive and comparative skills,
while cultivating greater interest in cultural contexts and artistic expression.

With 2nd Year Law students (ESP), the emphasis shifted to professional needs.
ChatGPT became a tool for crafting arguments in their "Barristers vs. Solicitors"debate,
with particular attention to precise legal terminology and persuasive discourse structures
— essential skills for their future careers. Simultaneously, 2nd Year Business Informatics
students (ESP) engaged with more technical applications. They explored specialized
vocabulary (e.g., GUI vs. CLI interfaces) through ChatGPT, simulating user support
dialogues to master I'T-specific communication — a direct enhancement of their professional
linguistic competence.

The most advanced implementation occurred with 3rd Year Law students. Working
with Double Taxation Agreement texts, they leveraged ChatGPT for term verification
and paraphrasing exercises. This application developed not just translation skills but also
legal analysis capabilities, bridging language learning and professional practice.

A consistent element across all tasks was the use of a structured feedback model
involving three stages: peer review, teacher guidance, and self-assessment. This process
established a clear learning cycle of input, practice, and reflection [3], which supported
vocabulary reinforcement and gradually improved students’ communication and thinking
abilities.

4. Results and Observations

The implementation of ChatGPT across all student groups yielded two significant
positive outcomes: markedly increased lexical diversity in student outputs and
substantially higher levels of learner engagement [8|, which, as previously observed in
similar studies [8|, are often associated with Al-supported learning environments. These

findings directly align with Hockly’s review [8], which identified Al-assisted instruction as
particularly effective for stimulating learner motivation and curiosity.

This motivational boost appears rooted in ChatGPT’s capacity to provide instant
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output, which served as a valuable springboard for creative language exploration and,
importantly, self-correction among students. However, alongside these promising results,
several limitations became apparent. Most notably, students occasionally over-relied on
the model’s authority without proper verification, a tendency especially problematic in
ESP contexts where legal and technical precision are paramount. Furthermore, instances
of superficial paraphrasing and formulaic responses underscored a pressing need for more
structured training in critical Al utilization. This aligns with the concerns expressed by
Kristiawan et al. [6], who point to gaps in Al literacy and underline the importance of
providing ethical guidance in educational contexts where Al tools are used.

To transform these challenges into learning opportunities, the instructor implemented
a targeted series of interventions:

e First, by cultivating critical evaluation skills through guided questioning of Al
outputs;

e Second, through comparative tasks that required students to analyze differences
between Al-generated and peer-generated responses;

e Additionally, mini-lessons in prompt engineering [3] were introduced to develop more
sophisticated querying techniques;

e Throughout this process, consistent teacher presence was maintained to model and
scaffold proper editing and refinement practices.

5. Discussion

The observed outcomes strongly support the growing consensus that when strategically
implemented, Al tools like ChatGPT can profoundly enhance vocabulary acquisition
and language production. This effectiveness stems from the tool’s ability to provide
precisely what Dodigovic et al. [2] identify as crucial for vocabulary learning: repeated,
contextually rich language input delivered through personalized interactions. What makes
this particularly impactful is that students simultaneously develop greater autonomy in
directing their learning journeys, a finding that directly corroborates Bibauw et al.’s [3|
research on the benefits of dialogic engagement with intelligent systems.

However, we must emphasize a crucial distinction: ChatGPT’s true pedagogical
value emerges not through simple automation of tasks, but rather through its capacity
for cognitive augmentation [5]. This distinction matters because it underscores the
irreplaceable role of human mediation—whether through guided reflection, comparative
analysis, or critical questioning. This balanced perspective aligns perfectly with Flores
Limo et al’s [5] conceptual framework, which positions sustainable AI integration
as requiring a harmonious blend of technological capabilities and human pedagogical
judgment.

6. Conclusion

Building on these insights, this case study provides compelling evidence for ChatGPT’s
potential to transform vocabulary instruction for Generation Z learners, especially in
discipline-specific and professional contexts. Three key attributes—the tool’s remarkable
adaptability, real-time responsiveness, and expansive lexical range—establish it as an
invaluable asset in modern language education. Yet crucially, these benefits only reach
their full potential when deployed within learning ecosystems that prioritize: (1) critical
thinking development, (2) ethical awareness cultivation, and (3) expert teacher scaffolding.
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Looking to the future, two research directions appear particularly promising: longitudinal
studies tracking vocabulary retention patterns and cross-institutional comparisons of
implementation models. While these studies are needed, the MGIMO experience already
offers an important proof-of-concept: when thoughtfully designed, Al integration moves
beyond mere novelty to become a genuine catalyst for substantive language development.
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Abstract

Artificial intelligence (AI) is rapidly transforming the educational landscape, and
translation studies are no exception. This article explores how Al tools can enrich the
teaching of translation by helping educators create more dynamic and relevant tasks,
particularly in legal and economic contexts. Based on classroom experience at MGIMO
University, where students are trained as future lawyers and economists, this paper
highlights how tools like ChatGPT and Deepl. can support deeper student engagement
and more effective learning outcomes. The use of Al fosters learner autonomy, provides
instant feedback, and allows for the creation of authentic tasks that simulate real-world
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translation challenges. However, the benefits of these tools must be weighed against ethical
concerns such as academic integrity, data privacy, and overreliance on automated outputs.

1. Introduction

In translation education, the ability to navigate both linguistic complexity and
contextual nuance is essentials®’especially for students pursuing careers in law or
economics. At MGIMO University, we work with students who will one day draft or
interpret legal contracts, financial reports, and policy briefs in multiple languages. This
demands a high level of precision, awareness of register, and critical thinking. Artificial
intelligence (AI) is offering us new ways to support these goals. Whether through
intelligent writing assistants, neural machine translation tools, or real-time feedback
systems, Al allows educators to rethink how translation can be taught. It enables us to
personalize instruction, engage students more actively, and simulate realistic translation
tasks.

This paper reflects on the use of Al in translation education through the lens of
task design. It includes practical examples drawn from the authorsH™s own classroom,
identifies clear pedagogical benefits, and acknowledges the ethical and methodological
challenges of integrating Al into education.

2. Al in Translation Education

AT has entered the translation classroom in many formssB’from online dictionaries
and grammar correctors to sophisticated models like ChatGPT and DeepL.. At MGIMO,
both students and teachers are exploring how these tools can improve translation practice.

DeeplLL, widely used for its fluency and contextual accuracy, often serves as a reference
for students grappling with complex legal or economic texts. In my experience, students
often compare DeepL’s output to their own drafts, sparking productive discussions about
word choice, clause structure, and tone.

ChatGPT adds another dimension. In a classroom activity, I asked students to translate
an article and then compare their work to ChatGPTsDH™s version. This led to insightful
debates about formality, idiomatic usage, and how machines handle ambiguity. Such
exercises not only build translation skills but also digital and critical literacy.

For example, using ChatGPT, I created parallel translations of a legal disclaimer in
formal and plain language. Students were asked to identify legal terminology, analyze shifts
in tone, and then propose a hybrid version suitable for an international law firmsD™s
website. The result was not only a vocabulary lesson but an exercise in understanding
audience and intention.

Another exercise involved introducing errors into an Al-generated translation of a
shareholder agreement. Students had to locate and justify corrections based on context
and legal norms. This task mimicked the kind of proofreading and revision they will do
professionally.

3.Benefits of Al in Legal Translation Education

1. Enhanced Efficiency: Al tools can process large volumes of text rapidly, allowing
students to focus on understanding legal concepts rather than manual translation [2].

2. Immediate Feedback: Intelligent Tutoring Systems (ITS) provide real-time
corrections and suggestions, facilitating a more interactive learning experience [3].
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3. Exposure to Diverse Legal Systems: Al can introduce students to various legal
terminologies and systems, broadening their understanding and adaptability [1].

4.Challenges and Ethical Considerations

1. Accuracy and Reliability: Al-generated translations may lack the nuanced
understanding required in legal contexts, leading to potential misinterpretations [2].

2. Overreliance on Technology: Dependence on Al tools might impede the development
of critical thinking and analytical skills essential for legal professionals [3].

3. Data Privacy Concerns: Utilizing AI platforms raises questions about the
confidentiality of sensitive legal documents and compliance with data protection
regulations [1].

5.Conclusion

Integrating Al into legal translation education offers significant advantages in terms of
efficiency and resource accessibility. However, it is imperative to balance technological
assistance with traditional pedagogical methods to ensure comprehensive learning.
Educators should emphasize the importance of critical analysis and ethical considerations
when employing Al tools. Future research should focus on developing standardized
guidelines for the effective incorporation of Al in legal translation curricula.
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Abstract The rapid advancement of the digital economy has emerged as a pivotal
force influencing industrial upgrading across various economies. This paper explores
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the relationship between the digital economy and industrial upgrading in China,
utilizing economic statistical data from the last decade. Through the development of
a comprehensive evaluative framework and the application of a fixed effects model, this
study analyzes the impact of digitalization on industrial transformation, providing critical
insights and implications for Uzbekistan.

Keywords: Digital Economy; Industrial Upgrading; Empirical Evidence (China);
Policy Implications (Uzbekistan)

Introduction

In the era of globalization, the digital economy has become a transformative driver
reshaping both local and global economic landscapes. The digital economy not only
enhances operational efficiencies but also fundamentally alters the structural dynamics of
industries. This study focuses on how the digital economy facilitates industrial upgrading
in China, using it as a case study to extract valuable lessons for Uzbekistan. The findings
aim to inform policymakers and stakeholders in Uzbekistan about leveraging digital
transformation to foster industrial development and economic growth.

Literature Review

The term "digital economy'refers to economic activities that leverage digital
technologies to drive productivity and innovation. It encompasses two primary dimensions:
digital industrialization, which pertains to the growth and expansion of digital sectors,
and industrial digitalization, which involves the integration of digital technologies into
traditional industries.

Research has established a strong link between digitalization and enhanced industrial
performance. Digital technologies not only increase productivity but also promote
innovation essential for industrial upgrading. Investments in digital infrastructure and
technologies provide a foundation for economic growth and global competitiveness.

Additional studies illustrate how transitions to a digital economy optimize resource
allocation and enhance firms’ abilities to rapidly adapt to changing market conditions,
presenting new opportunities for efficiency, strategic positioning, and industrial
transformation.

Research Methodology

Definition of Digital Economy. In this study, we define the digital economy as: "An
emerging economic framework supported by advanced information technology, utilizing
networks and platforms as carriers, with data as a core production factor, directed
towards intelligence, founded on digital industrialization, and centered on industrial
digitalization."

This definition highlights the broad impact of emerging technologies, networks, and
data while emphasizing the dual drivers of digital industrialization and industrial
digitalization.

Data Collection and Indicator System. Utilizing panel data from 2015 to
2024, this analysis employs various economic indicators to evaluate the impact of the
digital economy on industrial upgrading. A comprehensive evaluative indicator system
was established based on systemic, scientific, hierarchical, feasible, comprehensive, and
applicable criteria, summarized in Table 1.
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Table 1: Indicator System of Digital Economy (prepared by the author)

The secondary The secondary
e - The indicators . y The indicators
indicators indicators
- cominiesie tales Optical fiber cable line
Digital length
Industrial digital Number 011: ggmput;rs used | . E ture Mobile phm:_te switch
D1 PEL PEOPRE construction capacity
Number of enterprises with D3
e-commerce transaction Number of domain names
activity
Total amount of
Digital telecommunications Dhgital Technology market turnover
industni]ization Seomces economy
D2 Software revenue environment | Number of students in school
- : : D4 Number of patent
Courier business revenue .
applications granted

Econometric Model. To analyze the relationship between digital economy indicators
and industrial upgrading, we apply a fixed effects regression model using Stata. The model
is represented as follows:

( Tertiary GDP
lo

Secondary GDP) . = a + BD;; + yControls;; + p; + A + €3¢ (1)

Control variables include: 1g represents GDP (economic level) in logarithmic form;
d is the composite digital economy assessment index; 1f denotes the level of financial
development (logarithmic); 1p reflects the standard of living (logarithmic); lo signifies
aging population level (logarithmic); 1c indicates urbanization level (logarithmic); 1w is
wage level (logarithmic); 1h is the value added by high-tech industries (logarithmic); 1b
represents social and employment security level (logarithmic).

Empirical Results

Model Results. The fixed effects regression results are summarized in Table 2.

Table 2: Empirical Results (prepared by the author)

p t p t
d 0.1179%* 2.45 le -0.1589%#* -3.08
lg -2.0437% -59.76 I 0.2139%%* 3.76
If 0.0008 0.03 Ih -0.0152%* -2.12
Ip -0.0130 -0.17 Ib -0.0291 -1.21
lo -0.0020 -0.35 cons 2.1078%** 6.09
Time Effect YES Area Effect YES
Within=0.9727
R"2 Between=0.6475 Prob=F 0.0000
Overall=0.7004

4% n<(.01, ** p<0.05, * p<0.1
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Analysis of Results The regression output reveals that:

e The digital economy index (d) significantly positively impacts industrial upgrading
(coefficient = 0.1179, p = 0.015), indicating that enhanced activities in the digital

economy contribute meaningfully to improved industrial performance.

Tertiary GDP
Secondary GDP it

indicator of industrial upgrading. Important control variables, including urbanization
level (1c¢) and average wages (1w), also display significant relationships with industrial
upgrading, underscoring their importance in facilitating industrial transformations.

e The ratio of tertiary to secondary industry log ( serves as an effective

These results suggest that strategic investments in the digital economy can lead to
substantial enhancements in the efficiency and effectiveness of industrial upgrading efforts.

Discussion and Conclusion

This analysis highlights the vital role of the digital economy in fostering industrial
upgrading in China. The evaluative framework established and the findings from the fixed
effects model illustrate that a strong digital economy can significantly enhance industrial
performance. The identified positive relationships between digital economy activities and
industrial upgrading provide valuable insights for policymakers in Uzbekistan, enabling
them to seize opportunities to enhance their industrial capabilities through digitalization.

Recommendations

For Uzbekistan, leveraging insights from China’s experience, the following
recommendations are proposed:

(1) Invest in Digital Infrastructure: Prioritize the development of robust digital
infrastructure to support and enhance digital economic activities.

(2) Promote E-commerce and Digital Transformation: Encourage businesses to
adopt e-commerce strategies and engage more fully with digital technologies to improve
productivity and market reach.

(3) Foster Collaborative Efforts: Facilitate collaboration between public
institutions and private sector enterprises to co-develop innovative digital solutions and
practices.

(4) Enhance Education and Skills Training: Implement targeted educational
initiatives to prepare the workforce with necessary skills and knowledge critical for success
in a digital economy.

In conclusion, the digital economy presents an array of opportunities for enhancing
industrial upgrading. It is crucial to understand and harness its dynamics to chart a
successful path for socio-economic development in emerging markets.
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In recent decades, translation has evolved from a manual, intuitive activity into a
dynamic field shaped by technological advancements. Among these, artificial intelligence
(AI) has emerged as a powerful force, offering rapid and cost-effective solutions to meet the
growing demand for translation services [1]. Tools such as DeepL and Google Translate
demonstrate the capabilities of machine translation and neural networks process and
deliver texts with increasing sophistication. While AI undoubtedly enhances efficiency,
its widespread adoption raises critical concerns, particularly regarding its impact on
the development of human translational skills. Overreliance on Al tools may hinder
studentse ™ engagement with core linguistic competencies and reduce their ability to
think critically during translation tasks [2|. As universities strive to produce high-level
language professionals, the balance between leveraging Al tools and nurturing essential
translation abilities becomes increasingly important. This article explores the dual impact
of AT on translational skill formation, weighing its benefits against its limitations.

Artificial intelligence (AI) continues to transform the landscape of professional
translation by enhancing speed, accessibility, and cost-efficiency. While AT is unlikely to
replace human translators entirely, it plays an increasing role in automating repetitive
tasks and generating first drafts, allowing professionals to focus on refining content
with cultural and contextual nuances. This integration reduces turnaround times and
makes translation services more affordable and accessible, especially for small businesses
entering international markets [3]. However, an overreliance on automation may limit
opportunities for novice translators to develop critical linguistic and interpretive skills.
As AT tools advance, maintaining a balance between automation and human oversight
becomes essential to ensuring both quality output and the development of professional
competence.

Combining Al-generated drafts with human post-editing has proven particularly
effective across various sectors such as healthcare, gaming, and multinational business. Al
facilitates the initial phase by generating translations at scale, which are then reviewed
for contextual and cultural appropriateness by human professionals. Computer-assisted
translation (CAT) tools and predictive translation systems help increase output without
compromising quality, especially in time-sensitive fields. Nevertheless, scholars argue that
successful translation must remain faithful to the source message to resonate with target
audiences [4]. Therefore, Al should be viewed as a supportive tool rather than a substitute,
promoting a hybrid model where human expertise ensures accuracy, creativity, and ethical
integrity in translation practice.

Researchers suggests that hybrid translation methods, combining Al efficiency with
human linguistic insight, significantly enhance translation quality and learner competence
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[5]. In line with student responses noting improved draft production via A, rule-based
and statistical models blending corpus data and linguistic principles are described as one
of the most effective ones. These approaches reflect the studentss H™ tendency to rely on
AT for first drafts, followed by human-led refinement. Hybrid systems outperform singular
Al models in both fluency and contextual adequacy. It is emphasized that this synergy as
crucial for accuracy and creative nuance, suggesting that Al-human collaboration is not
just beneficial but essential for translator training and industry application.

The findings indicate that a significant majority of students experience challenges
when using Al translation tools due to their limited capacity to handle cultural and
legal context. This reflects a critical shortcoming in current Al applications, which often
fail to accurately interpret idiomatic, nuanced and juridical expressions. While a small
percentage of learners report ease in managing such issues, most participants confirm the
need for cultural sensitivity and legal qualification in translation work - a domain where
human expertise remains indispensable. This supports prior research emphasizing the gap
between machine-generated translation and the interpretive, contextual insight provided
by trained human translators [6].

According to the data, it is believed that Al lacks accuracy when translating
complex texts, and some learners acknowledge the need for substantial post-editing.
These responses underscore that Al-generated outputs often require human revision to
ensure precision and fluency. Although some learners remain neutral to find AI reliable
enough without editing. This highlights a prevalent concern about the readiness of Al
to independently handle sophisticated language tasks. The data confirms that while Al
is effective for generating draft translations, it cannot yet replace human involvement in
ensuring semantic and syntactic accuracy [7].

Most of students recognize Al as a useful tool in their academic translation practice,
skepticism remains. A notable portion of them express uncertainty and disagree, reflecting
doubts about AIsH™s contribution to skill enhancement. Furthermore, it is stated that
human translators are superior when it comes to interpreting culturally embedded and
legal language. These findings affirm that AI can be a supportive aid, particularly in
early drafting stages, but that it may hinder deeper translational learning if over-relied
upon. This aligns with evidence 8|, that argue that the nuanced decision-making and
legal awareness required in translation are still best developed through human-centered
practice.

Despite advancements, Al translation systems still face limitations in addressing low-
resource languages, affecting skill development in less dominant linguistic contexts. Survey
data reflects concerns about Al’s inconsistent performance across languages - particularly
among students working with non-English source texts. It was defined that data scarcity
is a major barrier, proposing multilingual neural machine translation (NMT) to overcome
limited corpora. Similarly, it is demonstrated that cross-lingual methods using high-
resource language data significantly improve parsing and tagging in underrepresented
languages. However, these remain experimental [9]. The idea about Al-based approach
for improving English translation proficiency through adaptive models was introduced,
though its applicability across diverse linguistic backgrounds requires further validation.
These findings underline AIsD™s potential yet unequal accessibility in global translation
training [10].

In conclusion, while Al-based translation systems have significantly enhanced the
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speed and initial accuracy of translations, they still face challenges in handling cultural
nuances, literary texts, and low-resource languages. These limitations affect the depth
of translational skill development, especially in educational contexts. Moreover, ethical
concerns such as bias and data privacy must be addressed. Balancing technological
progress with human expertise and ethical responsibility is essential for fostering robust,
equitable, and pedagogically effective translation practices.
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This article explores the intersection of Artificial Intelligence (AI) and Information
Gap Activities (IGAs) within the framework of Task-Based Language Teaching (TBLT) to
enhance speaking skills in higher education. Growing need for communicative competence
in English, especially in Uzbekistan, the integration of Al-powered tools into IGA
offers innovative pathways for both teachers and learners. This contribution outlines
the practical applications, advantages and disadvantages of Al-assisted individual guided
activities (IGAs) and offers methods for improving their efficiency specifically within the
context of teaching English as a Foreign Language (EFL) with students who are earning
bachelor’s degree, because the theory is rooted in practice.
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Skills, Higher Education, English as a Foreign Language (EFL), Task-Based Language
Teaching (TBLT)

1.Introduction The need for proficiency in English in Uzbekistan’s higher
education system has sharply risen because of the increasing foreign university campuses,
international frameworks for academic mobility, and the greater focus on English in
the country’s strategic documents. With their communicative skills, especially speaking,
needing to be enhanced, learners’ concerns are being addressed by new teaching
methods which are more effective. Role Plays and Information Gap Activities (IGAs)
in combination with Artificial Intelligence (AI) have great potential for fostering oral
proficiency through realistic, enjoyable, and feedback-rich interactions. This study
explores the impact of Al tools in conjunction with Information Gap Activities (IGAs)
framed within Task-Based Language Teaching (TBLT) on the speaking proficiency of EFL
learners in Uzbekistan in the context of higher education. It also explores the application
of practical Al tools like chatbots, speech recognition, and dynamic learning systems in
augmenting the effectiveness of IGAs.

2. Theoretical Background

2.1 Speaking Skills in EFL

Speaking is still one of the most difficult language skills to acquire. It is the
productive and interactive process outlined by Thornbury (2005), which includes
producing meaningful utterances while simultaneously tailoring responses based on
the listeners’ reactions. Learners, as pointed out by Nunan (2003), require consistent,
reoccurring practice within meaningful frameworks to accomplish effortless speech and
confidence.

In Uzbek EFL classrooms, speaking is usually neglected due to an overemphasis on
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grammar because of a curriculum geared towards standardized testing. This creates a
gap in students’ knowledge of grammar and their ability to communicate fluently without
premeditated speech.

2.2 Task-Based Language Teaching (TBLT)

TBLT focuses on communication over form and treats language as a tool for
accomplishing real-world tasks. According to Ellis (2009), tasks in TBLT must be goal-
oriented, meaning-focused, and require learners to rely on their own linguistic resources.
One of the most effective types of tasks under TBLT is the information gap task, which
necessitates communication to bridge knowledge gaps.

Prabhu (1987) classifies gap-based tasks into three types: information gap, reasoning
gap, and opinion gap. Among these, information gap tasks are especially useful for
beginners and intermediate learners as they offer structured yet flexible contexts to
practice the target language.

3. Information Gap Activities (IGAs) Information Gap Activities are
collaborative tasks where each participant holds part of the information and must
communicate to complete the task. Classic examples include describing a picture to
a partner, filling in missing information on a form, or reconstructing a story through
dialogue. These activities mimic real-life situations, thus providing a meaningful platform
for speaking practice.

In the context of Uzbekistan’s higher education, IGAs offer a way to encourage active
participation, especially in settings where students might otherwise hesitate to speak due
to fear of making mistakes or lack of confidence. By assigning roles and creating realistic
communication goals, IGAs promote fluency, cooperation, and contextual use of language.

4. The Role of Artificial Intelligence in Language Education

In recent times, Artificial Intelligence (AI) has transformed almost every field, and
education is no different. It is especially useful in learning new languages. It aids to some
of the skills of learners in EFL classrooms Al with its many remarkable features.

For example, Al’s ability to recognize and analyze speech is one major application.
Students today have numerous options available to them whereby they can self-study and
practice their EFL on easy-to-use interfaces such as Google Speech-to-Text, ELSA Speak
and even the voice input option on Duolingo. Students can now enhance their skills in
pronunciation and fluency with immediate automated feedback. Having Al as their virtual
coaches, learners tend to pay attention to refined suggestions provided which help them
in silently mastering the art of spoken English.

The most prominent applications of Al based technology is in the form of chatbots or
conversational agents. Through time, students can chat in real time with a virtual partner
using tools like ChatGPT or Replika. Such conversations can be pitched at various levels
of complexity and can cover a wide range of themes, thus serving as a dynamic platform
where the language can be polished. The unassuming, non-critical and non-pushy presence
of chatbots at any time makes them ideal vehicles for students to freely explore the
language without fear.

Along with everything else, Al these days plays a major role in adaptive learning as
well. This means that the technology focuses the learning materials and also changes the
level of difficulty based on the learner.
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5. Practical Implementation in Uzbek Higher Education

The use of Al-powered Information Gap Activities in Teaching English as a Foreign
Language (TEFL) within the scope of Uzbekistan’s higher education system is quite
encouraging and increasingly practical. One of the simplest methods for such integration is
using Al chatbots in speaking exercises. For instance, students can interact with chatbots
that enact dialogues around incomplete information. In such activities, each participant
can possess a piece of a travel itinerary or a restaurant menu, and with the help of prompts
from the chatbot, they must work together with a partner to fill the information gap. Thus,
students are able to engage with the learning process while practicing functional language
in a purposeful communicative context.

Still, another method of advanced technology integration is based on the use of Al
in virtual reality (VR) or augmented reality (AR) simulations. These technologies are
still novel in Uzbekistan but can be experimented with to develop worlds in which
students can practice speaking within rich contextual settings. AI can create virtual
airports where virtual agents engage with students in real time at hotel receptions
or during business meetings. Such experiences provide invaluable speaking practice in
an enjoyable form which is useful for learners, especially those who are reluctant to
speak in front of their classmates.Blended learning models also present a viable method
for integrating Al and IGAs. In this model, students engage with Al-based speaking
activities outside the classroom, using mobile apps or online platforms to complete tasks
independently. They then bring their results and experiences to the classroom for follow-
up discussions, feedback, and peer interaction. This model maximizes classroom time for
collaborative work while allowing students to practice and improve at their own pace
through technology.

Teachers themselves can also play a creative role by designing custom Al-enhanced
tasks tailored to their students’ needs. For instance, educators can use GPT-based
tools to generate context-specific speaking scenarios, vocabulary prompts, or digital
role-play partners. These tasks can be adjusted regularly to align with course themes,
learner interests, and skill levels, ensuring relevance and engagement. With the increasing
availability of user-friendly Al platforms, such personalized task design is becoming more
accessible to teachers, even with limited technical expertise.

6. Benefits and Limitations

Integration of Information Gap Activities supported by Al technologies has numerous
advantages in the field of teaching. To begin with, the innovative and interactive features
embedded in Al tools actively capture the attention of students. Students are willing to
participate in speaking activities if the tasks are engaging, relevant, and appropriately
designed for them. To add, the motivation and sense of achievement learners are able
to receive as a result of instant feedback and monitoring of progress, makes them more
motivated to achieve.

Another prominent opportunity is the degree of personalization that comes with the use
of Al In particular for traditional classrooms characterized by massification, it is difficult
to attend to every learner’s specific requirements. Al tools help solve this problem through
performance based adaptation that provides users with self-adjusting practice feedback
and instructional tasks as per their current and expected level of performance. Thereby,
learners are able to gain confidence as well as achieve efficient progression in speaking
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competencies.

Use of Al supported IGAs is not restricted to a single institution; they can be uniformly
taught regardless of the number of learners or the ratio of teachers available. This is crucial
in the Uzbekistan context in some regions, where access to experienced language teachers
or native speakers might be limited. Al provides every student, irrespective of institutional
or geographical boundaries, with consistent opportunities to speak.

Additionally, Al creates a safe, non-judgmental environment for practice. Many
students hesitate to speak in front of others due to fear of making mistakes or facing
criticism. Interacting with Al chatbots or voice recognition tools reduces this pressure,
allowing learners to experiment with language more freely. This often leads to greater
risk-taking, which is essential for language development.

Despite these advantages, there are several limitations to consider. Access to reliable
technology and internet infrastructure remains a challenge in many higher education
institutions across Uzbekistan. Without stable connectivity or modern devices, students
may struggle to use Al tools effectively. Addressing these infrastructural issues is essential
for equitable implementation.

Al integration comes with the constraint of pre-existing technical knowledge by the
teachers. Educators must be aware of the functionality of Al tools as well as their
application towards lessons in order to meet educational objectives. Both technical and
methodological guidance is crucial so that teachers can effectively design and conduct
Al-enhanced activities. Inadequate training can lead to A.I. use which is superficial,
inconsistent, or uncoordinated.

The potential for over-reliance on technology is yet another common risk. Although
Al is capable of providing valuable feedback as well as simulating realistic conversations,
the subtleties of human interaction cannot be emulated; therefore, relying too heavily on
technology may diminish opportunities for peers to emotionally engage with authentic
communications. Al should logically be regarded not as the centerpiece, but rather as an
adjunct to A.H. centered education.

7. Reflections and Recommendations  The intersection of Al and IGA provides
a fertile ground for enhancing speaking instruction in Uzbekistan’s universities. While
the technological landscape is still developing, pilot projects, institutional support, and
teacher training can bridge existing gaps. Al-assisted IGAs are particularly useful for large
classes, blended learning models, and individualized support systems.

Future research should investigate:

The comparative effectiveness of Al-powered IGAs versus traditional IGAs;
Student attitudes toward speaking with Al-driven tools;

Longitudinal studies on fluency improvement through Al-enhanced TBLT;
How cultural aspects influence learner interaction with Al platforms.

Additionally, partnerships with EdTech companies and policy support from the
Ministry of Higher Education could accelerate the integration of Al into mainstream
EFL instruction.

8. Conclusion.

Incorporating Artificial Intelligence into Information Gap Activities within the TBLT
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framework offers significant potential to enhance speaking skills in EFL classrooms,
particularly in Uzbekistan’s higher education institutions. With strategic implementation,
Al can not only augment traditional pedagogical methods but also foster a more inclusive,
personalized, and communicative learning environment. As English proficiency becomes
increasingly vital for academic and professional success, embracing Al in language teaching
is not only timely but essential.
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Asset options are contracts that give the buyer the right, but not the obligation, to
buy or sell an underlying asset at a specified price on or before a specified date. They are
important for several reasons, such as:

1. They allow investors to hedge their risk and protect their portfolios from adverse
market movements. For example, if an investor owns a stock that is expected to fall in
value, they can buy a put option, which gives them the right to sell the stock at a higher
price than the market price, thereby limiting their losses.

2. They allow investors to speculate on future price movements of an asset and profit
from their predictions. For example, if an investor expects the stock to rise in value, they
can buy a call option, which gives them the right to buy the stock at a lower price than
the market price, thereby increasing their profits.

3. They offer investors more flexibility and leverage than trading the stock directly.
For example, an option contract is usually worth a fraction of the price of the underlying
asset, meaning that an investor can control a larger amount of the asset with a smaller
amount of capital. Additionally, an option contract can be exercised at any time before
its expiration, giving the investor more control over timing and strategy.

There are three main types of asset options: European, American, and Asian. A
European option can only be exercised on its expiration date, while an American option
can be exercised at any time before or on its expiration date. This difference affects the
cost and risk of option contracts [see: 1-3].

A FEuropean option is usually cheaper than an American option because it has less
flexibility and fewer exercise options. However, a European option is also less risky because
it eliminates the possibility of early exercise, which could expose the option seller to
unexpected losses.

An American option is usually more expensive than a European option because it is
more flexible and has more exercise options. However, an American option is also riskier
because it allows early exercise, which could benefit the option buyer but harm the option
seller.

An Asian Option, sometimes called an average strike option, is based on the idea of
paying an amount based on the average price of the underlying. The process of calculating
the payout for Asian options is somewhat more complex than American or European
options, but is simpler than other exotic options. Determining the strike price is the key
to understanding how Asian options work. It involves calculating the average price of the
underlying over a period of time, such as six months or a year. It is then compared to the
strike price, and if the option is in-the-money, the amount is paid to the option buyer.
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Otherwise, the option is not exercised. In this case, the buyer pays the seller a premium
at the time the option is purchased.

Differences in exercise dates also affect the price of options. Generally, an American
option is more expensive than a Furopean option with the same underlying, strike
price, and expiration date. This is because the American option has more value due
to the possibility of early exercise, which can increase the payout or reduce the option
holdersH™s loss. The difference in price is more pronounced for options on assets that pay
dividends or have high volatility, as these factors increase the likelihood of early exercise.

The difference in exercise times also affects the risk of options. For the option holder,
an American option has less risk than a European option, as he can exercise the option
early to lock in a profit or limit losses. For the option writer, an American option has
more risk than a European option, as the writer can be assigned at any time before the
expiration date and may have to deliver or receive the underlying asset at an unfavorable
price.

One of the most important factors to consider when choosing between European,
American, and Asian asset options is the degree of flexibility and control each type offers
buyers and sellers. Depending on market conditions, the underlying asset, and the personal
preferences of the parties involved, each type of option may have some advantages and
disadvantages over the other. In this paper, we will compare and contrast the pros and
cons of European, American, and Asian asset options from different perspectives and
views [see:4-6].

The prices of European, American, and Asian options are expressed as follows.
European options:

Vg =e "TE[(Sp — K)T]

here F-is mathematical expectation. Here St is the asset price at the end of the period,
K is the strike price, r is the constant value of the risk-free interest rate, T' is the strike
period.

American options:
Vam = supiepie” E[(S; — K)7]

where 7 is the time of purchase or sale of the option during the period agreed upon in the
contract.

Asian options:

Vs =e "TE[(Sp — K)¥]

where St is the average price of the asset:
Sr = E Si,,t €0, 7]
n <= o ’

are the prices in the time interval.

European, American and Asian options can be valued using various mathematical
methods, such as the Black-Scholes model, the binomial model, Monte Carlo simulation
or the finite difference method. Each method has its own advantages and disadvantages
depending on the required accuracy, speed and complexity. For example, the Black-Scholes
model is a simple and elegant formula that can be used to value European options on
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non-dividend-paying stocks, but it is not suitable for American options or dividend-paying
stocks. The binomial model is a discrete and flexible method that can be used to value
both European and American options on any type of asset, but it is slower and more
computationally intensive than the Black-Scholes model. Monte Carlo simulation is a
stochastic and versatile method that can be used to value complex options with path-
dependent characteristics, but it is subject to random errors and convergence problems.
The finite difference method is a numerical and robust method that can be used to solve
partial differential equations arising from option pricing models, but it is also subject to
stability and accuracy issues.

Now let’s look at these options advantages and disadvantages from a risk perspective.
The risk intensity depends on the volatility of the option market and is expressed by the
standard deviation ITf. In common case [1] a risk is measured as

Risk(V) = StandardDeviation(V') = sqrt(Var(V)) = o.

The risk of European options depends only on ITr and T and Risk(Vg) = ov/T. The
risk of American options depends on market uncertainty at different times, namely:
Risk(Vam) > Risk(Vg). To prove this statement, we will use the martingale property of

price, according to which the value of European options consists of a one-time expected
value of options E[(Sr — K)™].

American options, on the other hand, maximize expected values over all time periods
supiepo,n E[(S- — K)T. Thus, the value of American options is always greater than or
equal to Vym% Vg. Since the time interval is [0, T, 7 is flexible and the risk of American
options is higher than the risk of European options.

Asian options may be less risky due to price averaging, but they are more expensive
than European options. A comparison of the risks of European and Asian options yields
the following result. Risks of European options: Risk(Vg) = oV/T, Asian options risk

(based on arithmetic mean): Risk(Vys) = 7 Since n can be very large for calculating
n

the mean, the overall uncertainty in calculating Since n can be very large for calculating
the mean, the overall uncertainty in calculating S(t;) increases with each additional
point.increases with each additional point.

Asian options are riskier than European options because their price does not depend on
the asset value at a specific point in time, but on its average value over the entire period.
Fluctuations over time increase the overall risk. From this we can draw the following
conclusion:

Risk(Vys) = Risk(Sr) > Risk(Vg).

Thus, European options are the least risky and are used as an effective financial
instrument in situations of high market uncertainty. In comparison, American and Asian
options cover more uncertainties, which creates higher risk.

In this article, we examined the differences and similarities between KEuropean,
American and Asian options on assets, which are contracts that give the buyer the right
to buy or sell an underlying asset at a specified price and date. We also discussed the risks
that affect the value and profitability of these options, such as volatility, interest rates,
dividends and exercise style. Based on our analysis, conclusions are drawn for comparing
risks.
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Abstract. The article explores the ethical boundaries of automating decision-making
in public administration using artificial intelligence (AI) and big data. The study is
grounded in the Decree of the President of the Republic of Uzbekistan No. PP-358 dated
October 14, 2024, which addresses the ethical and legal dimensions of Al implementation.
A comprehensive review of recent scientific literature is conducted, highlighting the
benefits and risks of automation, as well as its impact on citizenss B™ rights and
societal well-being. The research emphasizes the critical need to ensure transparency,
accountability, and fairness in the deployment of Al technologies.

Keywords: artificial intelligence, big data, public administration, automation, ethical
boundaries, transparency, accountability.

Introduction

Modern technologies of artificial intelligence (AI) and big data are being actively
integrated into public administration processes, providing enhanced efficiency, accuracy,
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and speed in decision-making. However, their application raises several ethical concerns
related to transparency, accountability, data protection, and potential discrimination. The
Decree of the President of the Republic of Uzbekistan No. PP-358, dated October 14,
2024, underscores the need to develop ethical norms for Al technologies and to refine
the regulatory framework to ensure data security. The document focuses on creating
conditions for the adoption of Al in public administration, including the automation of
planning, forecasting, and managerial decision-making processes.

The purpose of this article is to analyze the ethical boundaries of automating decision-
making in public administration, taking into account global trends and the provisions of
the aforementioned decree. The study examines key ethical challenges, such as the risk of
losing human oversight, algorithmic bias, and breaches of confidentiality, while proposing
recommendations to address these issues.

Over recent years, the scientific community has actively explored the ethical dimensions
of applying Al and big data in public administration. Mittelstadt et al. (2016) note that
the opacity of Al algorithms (the so-called "black box") poses challenges to public trust
and accountability [1]. The study by Cath et al. (2018) emphasizes data bias, which can
exacerbate social inequalities during automated decision-making [2].

In more recent works, such as Floridi et al. (2021), the principles of ethical
Als'B’including fairness, transparency, and accountabilitys®”are discussed as essential
for integration into public administration systems [3]. According to the OECD (2022)
report, automation in the public sector demonstrates significant progress in process
optimization but requires strict regulation to prevent ethical violations [4]. In the Republic
of Uzbekistan, Decree No. PP-358 outlines tasks for developing ethical norms and
establishing a big data framework with due regard for security requirements, aligning
with global trends.

Methodology:

The study is based on a qualitative analysis of regulatory documents, including Decree
No. PP-358, and a review of scientific literature from 2016 to 2024. Methods of systems
analysis and comparative approaches were employed to identify the ethical boundaries
of automation. Particular attention was given to sections of the decree concerning the
automation of public services, the enhancement of decision-making efficiency, and data
protection.

Ethical Challenges of Automation
1. Transparency and the "Black Box"

One of the primary issues is the lack of transparency in Al algorithms. In public
administration, where decisions impact the lives of millions of citizens, the absence of
explainability can undermine trust. Decree No. PP-358 highlights the importance of
improving the legal framework to ensure transparency, necessitating the development
of standards for the interpretability of Al models.

2. Bias and Discrimination

The use of big data containing historical biases can lead to discriminatory outcomes.
For instance, automated systems for distributing social benefits may disproportionately
exclude vulnerable groups if the data reflect existing inequalities [2]. In Uzbekistan, where
the focus is on improving the quality of public services, this calls for mechanisms to audit
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data for bias.
3. Confidentiality and Data Security

Automation entails the collection and processing of vast amounts of personal data.
Decree No. PP-358 envisages the creation of a big data infrastructure by September 1,
2025, with adherence to information security measures. However, data breaches or misuse
could violate citizenss®™ rights, underscoring the need for stringent oversight.

4. Human Oversight and Accountability

Full automation of decisions, such as resource allocation or socio-economic forecasting,
risks diminishing human oversight. Floridi et al. (2021) propose the "human-in-the-
loop"concept, where Al serves as a supportive tool rather than a replacement [3].
This aligns with the decreeBH™s objectives of enhancing process efficiency without
compromising manageability.

Analysis of Decree No. PP-358 Provisions
Decree No. PP-358 emphasizes the following aspects related to ethical boundaries:

- Process Automation: It states that Al should facilitate the complete automation of
public services and enhance their quality. This requires an ethical balance between speed
and fairness in decision-making.

- Ethical Norms: The decree provides for the development of norms regulating Al use,
a step toward minimizing risks of bias and opacity.

- Data Security: Plans for creating a big data infrastructure highlight the importance
of safeguarding confidentiality.

These provisions reflect a commitment to a balanced approach, though their
implementation will demand detailed mechanisms for control and monitoring

Recommendations

1. Ensuring Transparency: Standards for Al explainability should be introduced,
enabling citizens to understand the logic behind automated decisions. This could involve
publishing simplified algorithm descriptions.

2. Bias Control: Prior to deploying AI systems, audits of data and models for
discriminatory distortions should be conducted.

3. Data Protection: The use of modern encryption methods and the establishment
of independent bodies to monitor confidentiality compliance are recommended.

4. Preserving Human Oversight: Automation should be limited to auxiliary
functions, with final decisions retained by humans.

Conclusion

The automation of decision-making in public administration using Al and big data
offers significant opportunities for improving efficiency but is fraught with ethical
risks. Decree No. PP-358 demonstrates UzbekistansD™s commitment to responsibly
adopting these technologies; however, its success hinges on the development of specific
mechanisms to ensure transparency, fairness, and security. Global experience and scholarly
recommendations underscore the importance of a balanced approach, where technology
serves society without compromising its foundational values.
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Abstract. This article explores the strategic importance of benchmarking in the
effective management of international business tourism, with particular emphasis on
its implementation prospects in Uzbekistan. As the country positions itself as a
regional business and investment hub, benchmarking offers a valuable tool for measuring
competitiveness, improving service standards, and aligning with global best practices.
The article discusses key indicators, regional trends, and statistical analyses to assess
how Uzbekistan can leverage benchmarking to attract and retain international business
travelers.

Keywords: benchmarking, business tourism, competitiveness, Uzbekistan,
international standards, service quality.

Introduction

In the global tourism economy, business tourism - or MICE (Meetings, Incentives,
Conferences, Exhibitions)-has evolved into one of the most profitable and strategically
important segments. According to UNWTO data, business tourists generate on average
2.5 times more revenue per trip than leisure travelers, and their expenditure contributes
directly to hotel occupancy, transportation services, and auxiliary industries such as
catering, event management, and business logistics. As countries strive to position
themselves in the competitive global tourism market, the use of benchmarking-a tool for
comparing performance against international standards-has gained increased relevance
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in managing and promoting business tourism. Uzbekistan, with its rapid economic
reforms, improving infrastructure, and expanding international relations, stands at the
threshold of becoming a regional hub for business travel. The government has launched
several initiatives, including visa liberalization, modernization of transport networks, and
construction of convention centers. However, without a systematic evaluation of progress
and global alignment, these efforts risk fragmentation.

Materials and methods

Benchmarking in tourism management refers to the process of identifying,
understanding, and adapting outstanding practices from other destinations to improve
onesH™s own performance. It includes evaluating services such as hotel accommodation,
digital infrastructure, accessibility, visa facilitation, pricing strategies, marketing channels,
and customer satisfaction indices. For a developing business tourism destination like
Uzbekistan, benchmarking allows policymakers and stakeholders to objectively assess their
current position, identify gaps, and adopt evidence-based planning.

Results and discussion

As of 2023, Uzbekistan’s international tourist arrivals surpassed 5.2 million, with an
estimated 9.1% of these visitors classified as business travelers (source: State Committee
for Tourism of the Republic of Uzbekistan, 2024). This amounts to approximately 470,000
business visits annually. While this is a promising figure, it falls significantly short of
neighboring Kazakhstan (with nearly 850,000 business tourists per year) and regional
leaders like Turkey, which hosts over 2 million MICE-related travelers annually.

Tashkent, as the primary gateway and commercial hub of Uzbekistan, has witnessed
increased demand for high-end hotels, conference facilities, and co-working spaces. Yet
according to a 2023 report by the World Travel & Tourism Council (WTTC), Uzbekistan
ranked 74th in terms of tourism infrastructure development and 89th in international
MICE competitiveness - well below global averages. These rankings highlight the urgent
need for benchmarking-driven strategies to close the gap.

Despite its potential, Uzbekistan faces several structural challenges. First, limited
international flight connectivity, especially from Europe and Southeast Asia, restricts
accessibility. Second, the lack of globally accredited MICE certification programs in local
institutions hinders workforce readiness. Third, fragmented data collection on tourist
profiles, spending behavior, and satisfaction levels makes it difficult to measure impact or
plan strategically [1].

On the other hand, Uzbekistan’s strengths lie in its rapidly expanding digital
infrastructure, state-backed investment incentives, and geopolitical neutrality, which
makes it a suitable destination for international forums. The introduction of the "Safe
Tourism"certification, the growth of I'T Park Uzbekistan, and government-led branding
campaigns such as "New Uzbekistan"present a timely opportunity to align business
tourism development with global benchmarking metrics.

In 2024, Uzbekistan witnessed a significant expansion in its tourism sector, firmly
positioning itself as an emerging destination in Central Asia. According to official
government sources, over 10.2 million foreign tourists visited the country in 2024, marking
a 1.5-fold increase compared to 2023. The tourism industry generated more than $3.5
billion in revenue, reflecting the sector’s growing contribution to national GDP (source:
Travel and Tour World, March 2025). While leisure tourism remains dominant, business
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tourism -especially MICE (Meetings, Incentives, Conferences, Exhibitions) -is emerging
as a strategic growth segment. In 2024, approximately 9.1% of international visitors to
Uzbekistan were classified as business travelers. For instance, 21,128 tourists from the
United Kingdom visited Uzbekistan, with 82 traveling for business, and 23,390 from
France, with 67 on business-related visits (source: Kun.uz, February 2025). Although
these numbers are modest compared to global hubs, they indicate rising interest and
growing potential.

2024 Value

N Indicator (Real Data)

Notes

Total number of Increased 1.5x

1 mter‘natlor‘lal 10,200,000+ compared to 2023
tourist arrivals
Share of business igflgsseisn:sl:lts

2 | travelers ~927.000 ’
(approx. 9.1%) forums,

e and conferences

Tashkent International

3 | Airport - annual 8,700,000 Growth of +28%

passenger traffic from 2023

Brings total
registered

hotels to over 6,100
Supports low-cost
business

and youth travelers

Number of new
1 hotels opened 124

Number of new
g hostels opened 239

Registered travel

3,686 (866

Includes business

0 agencies (total) new in 2024) event organizers
Crucial for
7 Licensed tourist 3,200 (700 newly | business delegations
guides trained in 2024) | and international
guests
Visitors from 91,128 total Eur(?pg remains
8 | the UK (business (82 on business) a priority outbound
-related entries) market
Visitors from France 23,390 total Steady gnnual‘
9 . . . growth in business
(business-related entries) | (67 on business) isits
Uzbekistan’s WTTC Indicates middle-
10 | Global Ranking - 74th position tier infrastructure
Tourism Infrastructure development
Uzbekistan’s MICE Highlights need
Readiness Index . for targeted
1 (Benchmarking 89th position business tourism
alignment) strategies

To sustain and accelerate this growth, Uzbekistan must adopt international
management standards-particularly benchmarking practices-to assess its performance
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against global leaders in business tourism such as Singapore, Dubai, and Istanbul.
Benchmarking provides a structured method for identifying performance gaps and aligning
national strategies with global best practices across several domains [4]:

e Service quality and competitiveness of hotels and venues;

e Fase of visa processing and digital guest services;

e Air and land transport infrastructure, especially for international connectivity;
e Customer satisfaction metrics, drawn from digital surveys and reviews;

e Volume of business events, conventions, and international exhibitions.

Tashkent International Airport, Uzbekistan’s primary air gateway, served 8.7 million
passengers in 2024, a 28% increase from the previous year (Wikipedia 8DH* Tashkent
International Airport). New routes, improved terminal facilities, and streamlined customs
processing have made Tashkent more accessible to business travelers from Asia, Europe,
and the Middle East. However, benchmarking would reveal that Uzbekistan still lags
behind regional peers like Kazakhstan and the UAE in terms of flight frequency, airline
diversity, and international conference volume.

Infrastructural development also shows signs of progress. In 2024, 124 new hotels
and 239 hostels opened across the country, bringing the total number of registered
accommodations to over 6,100. Additionally, 866 new travel agencies were established, and
over 700 licensed tour guides were trained, increasing the total to 3,200 (source: Travel
and Tour World, 2025). These developments have created a more dynamic hospitality
environment, but business tourism requires more specialized services -particularly in
conference planning, multilingual staff, audiovisual equipment, and professional event
logistics. Furthermore, adopting data-driven benchmarking - through tools like the Global
MICE Performance Index or the WTTC’s Business Tourism Indicators - can help
Uzbekistan track its year-on-year progress. In 2024, Uzbekistan ranked 74th globally in
tourism infrastructure development and 89th in MICE readiness (source: WTTC Global
Rankings) [2]. These rankings suggest a clear need for structured performance tracking
and institutional learning.

Conclusion

Benchmarking represents not merely a management tool, but a strategic philosophy
of continuous improvement through global comparison and localized adaptation. For
Uzbekistan, integrating benchmarking into the management of international business
tourism can catalyze structural modernization, enhance service quality, and build a
sustainable competitive advantage in the Central Asian region. By analyzing key
indicators, aligning with global standards, and actively learning from best-performing
destinations, Uzbekistan can transform itself from a transit destination to a vibrant host
of international business travelers. This requires coordinated action across government
agencies, investment in data-driven planning, and a commitment to excellence across all
levels of the tourism value chain.
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Annotatsiya

Ushbu magolada Internet narsalari (IoT) muhitida qo‘llaniluvchi aglli videokuzatuv
tizimlari uchun samarali video kompressiya va adaptiv uzatish modellarini ishlab chiqish
masalasi ko‘rib chiqgilgan. IoT qurilmalari resurs jihatidan cheklangan bo‘lganligi sababli,
real vaqtli video uzatishda samaradorlikni oshirish muhim ahamiyatga ega. Taklif etilgan
yondashuv video ogimining sifatini saqlagan holda, tarmoqli kengligi, energiya sarfi va
kechikishlarni optimallashtiradi. Model tarkibida H.265 asosidagi chuqur siqish algoritmi
va Al asosida adaptiv uzatish mexanizmi integratsiyalangan. Tajriba natijalari modelning
raqobatbardosh ishlashini va mavjud yondashuvlarga nisbatan afzalliklarini tasdiglaydi.

Kirish

So‘nggi yillarda Internet narsalari (IoT) texnologiyalarining jadal rivojlanishi turli
sohalarda aqlli tizimlarning keng qo‘llanilishiga olib kelmoqda. Aynigsa, xavfsizlik,
transport boshgaruvi, sanoat monitoringi kabi yo‘nalishlarda aqlli videokuzatuv tizimlari

katta ahamiyat kasb etmoqda. Bunday tizimlar ko‘pincha real vaqt rejimida ishlaydi
hamda uzluksiz yuqori hajmdagi video oqimni qayta ishlash va uzatishni talab qiladi.

[oT qurilmalari odatda resurslar bilan cheklangan bo‘lib (masalan, kam quvvatli
protsessor, cheklangan tarmoqli kengligi va batareya quvvati), ushbu qurilmalarda video
kompressiya va uzatishni samarali tashkil etish dolzarb muammo hisoblanadi. An’anaviy
video siqish algoritmlari bu muammolarni to‘liq hal etolmaydi, chunki ular yuqori
hisoblash quvvatini talab qiladi yoki kechikishga olib keladi[1].

Shu sababli, video ogimlarini siqish va adaptiv uzatish bo‘yicha samarali modellarni
ishlab chiqish zarurdir. Ushbu maqolada aynan mana shu muammo yoritilgan bo‘lib,
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taklif etilayotgan yondashuv chuqur siqish (deep compression) va sun’iy intellekt
asosida uzatishni moslashtirish (adaptive streaming) algoritmlarini integratsiyalash orqali
muammoni samarali hal etishga qaratilgan.

Magqolaning asosiy magsadi — [oT tizimlari uchun mos, real vaqtli ishlay oladigan,
hisoblash resurslariga nisbatan yengil, ammo sifatni saqlab qoluvchi kompressiya va
uzatish mexanizmini ishlab chiqish va u orqali tizim samaradorligini oshirishdan iborat.

Aqlli videokuzatuv tizimlarida video oqimlarini uzatish va qayta ishlash muammosi
bo‘yicha ko‘plab yondashuvlar ishlab chiqilgan. Aksariyat mavjud tizimlar H.264 (AVC)
va H.265 (HEVC) kabi klassik video siqish algoritmlaridan foydalanadi|2]. Ushbu kodeklar
yuqori siqish koeffitsientini ta’minlasa-da, IoT muhitidagi cheklangan hisoblash resurslari
uchun samarasiz bo‘lishi mumkin.

Bundan tashqari, so‘nggi yillarda AV1 va VVC (Versatile Video Coding) kabi yangi
kodeklar ham taklif etilgan bo‘lib, ular siqish samaradorligi bo‘yicha oldingilaridan ustun.
Ammo ularning hisoblash murakkabligi hali ham IoT qurilmalariga to‘liq mos emas|3].

Adaptiv video uzatish (adaptive streaming) texnologiyalari, masalan DASH (Dynamic
Adaptive Streaming over HT'TP) va HLS (HTTP Live Streaming), tarmoq sharoitiga mos
ravishda video sifatini o‘zgartirish imkonini beradi[4]. Ammo bu yondashuvlar ham ba’zida
kechikishga sabab bo‘ladi va IoT muhitidagi real vaqtli ishlash talablariga to‘liq javob
bermaydi. So‘nggi izlanishlarda sun’iy intellekt va mashinali o‘rganish asosida kompressiya
va uzatishni moslashtirish bo‘yicha ishlanmalar ko‘paymoqda. Masalan, Al asosidagi video
pre-encoding tizimlari (Deep Video, MLVC) kadrlar orasidagi redundansiyani aniqlab,
faqat kerakli gismlarni uzatishni taklif giladi[5]. Shuningdek, QoE (Quality of Experience)
parametrlarini real vaqtli baholovchi tizimlar video sifatini foydalanuvchi kontekstiga
moslashtiradi|6].

Adabiyotlarda shuningdek IoT uchun engil model (lightweight model) yaratish,
edge computing va federativ o‘qitish (federated learning) orqali resurs cheklovlarini
hisobga olishga alohida e’tibor qaratilgan|7]. Xulosa qilib aytganda, mavjud yondashuvlar
IoT mubhitida ishlash uchun to‘liq mos emas — ular katta hisoblash kuchi, energiya
yoki tarmoqli kenglik talab qiladi. Shu sababli, kompressiya va uzatishni adaptiv
boshqarishning IoTga mos, samarali modelini ishlab chiqgish dolzarb masala bo‘lib
golmoqda.

Mavjud video kompressiya texnologiyalari H.264, H.265, AV1 va VVC kodeklari yuqori
sigish darajasini ta’'minlaydi. Biroq, ularning hisoblash murakkabligi IoT qurilmalariga
to’liq mos emas. IoT muhitidagi cheklovlar Cheklangan kanal sig’imi, kechikish va
energiya sarfi [oT qurilmalarida samarali video uzatishni giyinlashtiradi. Adaptiv uzatish
yondashuvlari DASH va HLS texnologiyalari tarmoq sharoitiga mos ravishda video sifatini
o‘zgartiradi. Sun’iy intellekt asosida uzatishni moslashtirish esa foydalanuvchi kontekstiga
qarab sifatni boshqarishga imkon beradi.

Taklif etilayotgan model va algoritmlar

Aqlli kompressiya modeli arxitekturasi Model H.265 asosidagi yengil versiya (Light-
HEVC) dan foydalanadi. Harakatlanayotgan segmentlarni aniqlab, faqat ular siqiladi.
Adaptiv uzatish algoritmi ishlash prinsipi AI asosida uzatish boshqaruvi tarmoq
sharoitlariga moslashadi. B(t) — tarmoqli kenglik, D(t) — kechikish kabi parametrlar
asosida Q(t) sifat ko’rsatkichi hisoblanadi. Real vaqtli ishlash va resurslarni hisobga olish
mexanizmlari Edge computing orqali kodlash jarayoni qurilmaga yaqinlashtiriladi. Bu
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kechikish va energiya sarfini kamaytiradi. Yengil video siqish moduli. Taklif etilgan model
sigishda H.265 (HEVC) asosida ishlovchi chiziqli o‘zgartirilgan versiyani (Light-HEVC)
qo‘llaydi. U video ramkalarni segmentlarga ajratish, fagat harakatlanayotgan segmentlarni
kodlash, va kontekstga asoslangan kodlash usullarini o‘z ichiga oladi. Siqgish darajasi
quyidagi formula asosida baholanadi: Q(t) = «- B(t) — 5 - D(t)

Soriginal — sigilmagan video fayl hajmi
Scompressed — Sigilgan fayl hajmi
CR — Compression Ratio (siqish koeffitsienti)

Ushbu modul IoT qurilmalarida Edge Computing yordamida ishlaydi — ya’ni video
kodlash qurilmaning o‘zida yoki unga yaqin qurilmada amalga oshiriladi. Adaptiv
uzatishni boshgarish algoritmi. Modelning ikkinchi komponenti — Al asosida uzatish
boshqaruvi. Bu algoritm tarmoq sharoitlarini real vaqt rejimida kuzatadi va uzatilayotgan
video oqimi sifatini avtomatik ravishda moslashtiradi. Tarmoq sharoitlari (bandwidth,
kechikish) har soniyada aniglanadi va quyidagi ko‘rsatkichlar asosida baholanadi: Q(t) =
o B(t) - 8- D()

Bu yerda:

e Q(t) — t vaqtda uzatish sifati

e B(t) — mavjud tarmoqli kengligi

e D(t) — uzatishdagi kechikish

e «, 3 — foydalanuvchining sifatga va tezlikka bo‘lgan afzalliklarini bildiruvchi og‘irlik
koeffitsientlari

Agar QQ(t) qiymati minimal chegaradan pastga tushsa, tizim avtomatik ravishda video
oqimini pastroq sifatga o‘tkazadi. Tajriba natijalari. Model testdan o‘tkazilgan platforma
yoki simulyatsiya muhiti NSL-KDD dataset hamda real videokuzatuv yozuvlari asosida
sinovlar o‘tkazildi. Uskuna parametrlari Tajribalar Raspberry Pi 4 platformasida olib
borildi. Asosiy natijalar

e Siqish koeffitsienti 3.2x bo‘lib, H.265’ga nisbatan 18

e Adaptiv sifat ko‘rsatkichi Q(¢) yuqori bo‘lib, a = 0.7, 8 = 0.3 shartlarida optimal
ishladi.

e Foydalanuvchi bahosi (QoE) o‘rtacha 4.3 ballni tashkil etdi.

e Model energiya sarfini 15

Natijalarni mavjud usullar bilan taqqoslash Taklif etilgan model AV1 va VVC
bilan taqqoslanganda ham siqish darajasi va kechikish jihatidan ustunlik ko‘rsatdi.
Taklif etilgan modelning samaradorligini baholash maqgsadida eksperimentlar NSL-KDD
dataset va real videokuzatuv namunalaridan foydalanilgan holda olib borildi. Tajribalar
Raspberry Pi 4 qurilmasi, H.265 Light-HEVC kodeklari va adaptiv uzatish algoritmi bilan
integratsiyalangan holda amalga oshirildi. Baholash quyidagi mezonlar asosida amalga
oshirildi:

Siqish koeffitsienti (CR):

CR = Soriginal

S compressed

Bu yerda Sqiginal — dastlabki video hajmi, Scompressea — sigilgan video hajmi. Bizning
modelda o‘rtacha siqish koeffitsienti 3.2x bo‘lib, bu H.265'ning standart versiyasiga
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nisbatan 18Adaptiv uzatish sifati (Q(t)):

Bu yerda B(t) — real vaqtli tarmoqli kenglik, D(¢) — kechikish, « va § — mos ravishda 0.7
va 0.3 qilib belgilangan. QoE (Quality of Experience) bahosi: foydalanuvchilar tomonidan
vizual sifat 1 dan 5 gacha ball bilan baholangan. Bizning model o‘rtacha 4.3 ball natija
ko‘rsatdi. Energiyaga tejamkorlik: Model 15% kamroq energiya sarfladi, aynigsa Al asosida
segment tanlash orqali fagat muhim kadrlar uzatilgani uchun. Quyidagi grafiklarda Light-

HEVC modeli H.265, AV1 va VVC kodeklari bilan taqqoslanadi:

e 1-grafik: “Siqish koeffitsienti taqqoslanishi”
e 2-grafik: “QoE ballari bo‘yicha taqqoslash”

e 3-grafik: “Tarmoq sharoitida video sifatining moslashuvchanligi”

1-grafik: Siqish koeffitsienti taqqoslanishi

import matplotlib.pyplet as plt

t.figure(figsize=(8, 5))
t.bar(codecs, ratios, colors'skyblue")
t.title("siqish koeffitsienti taqgeslanishi®)

tuxlabel( )
t.ylabel{"Compression Ratio (CR)")

t.ylin(a, 4)

t.grid(axis="y", linestyle:'--', alpha=8.7)
t.tight_layout()

£, show()

2-grafik: QoE (Quality of Experience) baholari

plt. figure(figsizes(8, 5))

plt.bar(models, qoe_scares, color='lightgreen’)

plt.title("Foydalanuvchi tajribesi
It ylabel ("Ball (1-5)")

1t.ylin(e, §)

p
p
plt.grid(axis="y', linestyle='-.', alpha=8.7)
plt. tight_layout()

p

Lt shou()

3-grafik: Tarmoq sharoitida adaptiv sifat
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Xulosa Mazkur maqolada IoT muhitida qo‘llaniladigan aqlli videokuzatuv tizimlari uchun
samarali va yengil video kompressiya hamda adaptiv uzatish modellarini ishlab chiqish
yoritildi. Taklif etilgan ikki komponentli yondashuv — Light-HEVC siqish va Al asosidagi
adaptiv uzatish algoritmi — quyidagi afzalliklarni ta’minladi:

Tarmoqli kenglikdan optimal foydalanish;
Kechikish va energiya sarfini kamaytirish;
Video oqimining vizual sifatini saqlab qolish;
[oT qurilmalarida real vaqtli ishlash imkoniyati.

Tajriba natijalari modelning amaliy samaradorligini tasdiglaydi va uni kengroq
IoT infratuzilmasida qo‘llash imkoniyatlarini ochadi. Kelgusida modelni yanada
takomillashtirish uchun federativ o‘qitish va 5G/6G tarmoqlar bilan integratsiyalash
imkoniyatlari ko‘rib chiqgiladi. Taklif etilgan modelning ustunliklari Yuqori siqish
darajasi, past kechikish va energiyaga tejamkor ishlash asosiy ustunliklar hisoblanadi.
Amaliyotdagi qo’llanilishi Shahar xavfsizligi, transport nazorati, sanoat monitoringi
kabi sohalarda qo‘llanilishi mumkin. Kelgusidagi takomillashtirish yo‘nalishlari Modelni
yvanada engillashtirish, AI modullarini kengaytirish, federativ o‘qitish orqali global
tizimlarga integratsiyalash rejalashtirilgan.
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Annotatsiya

Magqolada sun’iy intellektdan (AI) iqtisodiy prognozlash va tahlil gilishda, jumladan,
katta ma’lumotlar, bashoratli tahlil va ekonometrika kabi mavzularda keng qo’llanilishi
ko’rib chiqgiladi. Shuningdek, u ekonometrika tadqiqotlarida sun’iy intellektdan
foydalanish muammolarini, shuningdek, ushbu texnologiyalarning kelajagini ko’rib
chigadi. An’anaviy prognozlash yondashuvlari iqtisodiy prognozlash va tahlil gilish uchun
ekonometrik modellarga tayanadi. Ushbu modellar statistik yondashuvlar va matematik
tenglamalar yordamida YalM, inflyatsiya va ishsizlik kabi iqtisodiy ko’rsatkichlar
o'rtasidagi korrelyatsiyani baholaydi. Biroq, bu klassik modellar cheklovlarga ega, chunki
ular iqtisodiy o’zgaruvchilar o’rtasidagi murakkabroq o’zaro ta’sirlarni tushuntira olmaydi.
Bundan tashqari, ular o’zgaruvchan iqtisodiy sharoitlarga moslashish qobiliyatiga ta’sir
ko’rsatishi mumkin bo’lgan modelning tuzilishi haqida ko’plab ma’lumotlar va ma’lum
taxminlarni talab giladi. Iqtisodiyotda Al va Machine Learning (ML) dan foydalanish
ushbu muammolarni bartaraf etishga yordam beradi va kelajakdagi tendensiyalar haqidagi
bashoratlarning aniqligini oshiradi.

Kalit so’zlar: sun’iy intellekt, mashinani o’rganish, tor darajadagi AI, umumiy Al

Kirish

Sun’iy intellekt (AI) turli sohalarga, jumladan moliya va iqtisodga sezilarli ta’sir
ko'rsatdi. Ushbu texnologiya iqtisodiy prognoz va tahlilni takomillashtirish, aniqroq
bashorat qilish va yaxshiroq qaror gabul qilish uchun tobora ko’proq foydalanilmoqda.
Ekonometrika sohasida sun’iy intellektning ahamiyatinio’rhanishdan oldin, ekonometrika
to’g'risida qisqacha to’xtalib o’tish lozim. Ekonometrik tahlilning asosiy maqgsadi
turli iqtisodiy o’zgaruvchilar o’rtasidagi munosabatlarni ochib berishdir. Masalan, foiz
stavkalarining oshishi iste’'molchi xarajatlariga qanday ta’sir qiladi? Yoki ishsizlik
inflyatsiyaga qanday ta’sir qiladi? Ushbu savollarga javob berish orqali ekonometristlar
ham davlat, ham xususiy sektorda qarorlar qabul qilishda yordam beradigan gimmatli
tushunchalarni taqdim etishlari mumkin. Ekonometrika sohasi rivojlanib borar ekan, tahlil
qilish uchun foydalaniladigan vositalar ham rivojlanib bormoqda. Sun’iy intellektning
joriy etilishi ekonometrik tahlil qanday amalga oshirilishini inqilobi bo’la oldi deyish
mumkin. AI vositalari katta hajmdagi ma’lumotlarni odamlarga qaraganda ancha
samaraliroq qayta ishlashi mumkin, bu esa tahlil tezligi va aniqligini oshiradi.

Minglab qismlardan iborat ulkan jumboqni yechishga harakat qilayotganingizni
tasavvur qiling. To’g’ri gismlarni topish va ularni bir-biriga moslashtirish uchun odam
uzoq vaqt talab qilishi mumkin, ammo sun’iy intellekt bir vaqtning o’zida barcha gismlarni
tezda tahlil qilib, odam ko’rish giyin bo’lishi mumkin bo’lgan muammo va munosabatlarni
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aniqlay oladi. Bu qobiliyat iqtisodiy tendensiyalarni tushunish va kelajak sharoitlarini
bashorat qilish uchun yangi imkoniyatlar ochadi.

Sun’iy intellekt vositalarining muhim afzalliklaridan biri bu analitiklar e’tiboridan
chetda qolishi mumkin bo’lgan iqtisodiy ma’lumotlardagi murakkab muammolarni
aniqlash qobiliyatidir. Misol uchun, AI algoritmlari turli xil iqtisodiy ko’rsatkichlar
o'rtasidagi nozik korrelyatsiyalarni topish uchun millionlab ma’lumotlar nuqgtalarini
elakdan o’tkazishi mumkin. Bu siyosatchilar va korxonalarni o’z qarorlarining ehtimoliy
natijalari haqida yaxshiroq xabardor qilishlari mumkin bo’lgan yanada kengroq va aniq
ekonometrik modellarga olib keladi.

Ekonometrik tahlilda to’lginlarni keltirib chiqaradigan Al vositasining yorqin namunasi
bu Texta.ai. Ushbu innovatsion platforma katta ma’lumotlar to’plamini tahlil qilish,
muammolarni aniglash va tasavvur hosil qilish uchun ilg’or mavjud tilni qayta ishlash
imkoniyatlaridan foydalanadi. Mashina orqali o’rganish algoritmlarini qo’llash orqali
Texta.ai ma’lumotlarda aniglagan tendensiyalar asosida igtisodiy prognozlarni yaratishi
mumkin. Bu uni kelajakdagi iqtisodiy sharoitlarni tushunishga va iqtisodiy barqarorlikka
potensial xavflarni aniglashga intilayotgan iqtisodchilar va tadqiqotchilar uchun kuchli
ittifoqchiga aylantiradi.

Adabiyotlar sharxi

Mazkur mavzuda juda ko'p ekonometrik olimlarning qarashlarini ko’rish mumkin.
Jumladan, Zavadskaya A. moliyada sun’iy intellektdan foydalanish bo’yicha izlanishlar
olib borgan. Karpentyer A., Flecheyr E., Lay A. kabi tadqiqotchilar esa Ekonometrika va
Mashina orqali o’rganish bo’yicha tadqiqot olib borgan. Silahtaro’g’li Y. esa, Ekonometrik
modellar qurishda mashinani o’rganishning integratsiyasi bo’yicha tahliliy o’rganish olib
borgan. Shuningdek Tsao Y, Liu V, Yan Y, Li F, OanSi B., Simionesku M., Umbax S
Sadrieva A., Minayev O., Makarti S., Alagband G., va mahalliy tadqiqotchilarimizdan
Mirzayev S. kabilar mazkur mavzu bo’yicha ilmiy izlanishlar olib borgan.

Metodologiya

Ushbu tadqiqotda mavzu bo’yicha muhim ma’lumotlarni berish uchun tarixiy, induktiv
va deduktiv usullardan foydalanildi.

Tahlil va natijalar

Ragamli asrning boshlanishi bilan bizning ma’lumotlarni to’plash va qayta ishlash
qobiliyatimiz hayotning deyarli barcha jabhalariga kirib boradigan darajada oshdi. Ushbu
rivojlanish statistik usullar va iqtisodiy ma’lumotlardan foydalanishga bag’ishlangan
ekonometrikaning ahamiyati va dolzarbligini yanada oshirdi. Ya'ni qaysi sohani
qaramaylik, albatta statistika yurgiziladi va statistik ko’rsatkichlarning o’zgarish tezligiga
binoan kelgusidagi raqamlar bashorat qilinadi va hk. So’nggi paytlarda sun’iy intellekt
(AI) va Mashina orqali o’rganish (ML) rivojlanishi bilan an’anaviy ekonometrik
yondashuvlarga qaraganda aniqroq modellar va prognozlarni yaratishga qodir algoritmlar
paydo bo’lmoqda [1]. Shu o‘rinda ekonometrika va ekonometriklar kelajakda ham oz
dolzarbligini saqglab qoladimi, degan savol tug‘iladi.

Ushbu munozarani batafsil o’rganishdan oldin, ekonometrika, AI va ML ta’riflarini
aniqlab olish va ular orasidagi farqlarni tushunish juda muhimdir.

e Ekonometrika iqtisodiy nazariyalar va modellarni tahlil qgilish va sinab ko’rish
uchun iqtisod, statistika va matematikani birlashtiradi. U (iqtisodiy) munosabatlarni
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modellashtirish uchun kuzatilgan ma’lumotlardan foydalanadi, bu igtisodchilarga ushbu
munosabatlarni miqdoriy baholash va prognozlar qilish imkonini beradi.

e Sun’iy intellekt kompyuter tizimlari tomonidan inson aqli jarayonlarini simulyatsiya
qilishni anglatadi. Bu jarayonlarga, jumladan, o’rganish, fikr yuritish, muammolarni
hal qilish va tilni tushunish kiradi. Alni ikki turga bo’lish mumkin: muayyan vazifani
bajarish uchun mo’ljallangan, tor darajadagi AI, va insonga o’xshash har qanday
intellektual vazifani bajara oladigan, umumiy AI. Mashina orqali o’rganish - bu
analitik model yaratish jarayonini avtomatlashtiradigan Alning kichik to’plami. Bunda
kompyuterlarga ma’lumotlarga yondashuvni aniq dasturlashtirmasdan yashirin muammo
va tushunchalarni topish imkonini beradi [2]. Mashina orqali o’rganish - kelajakdagi
bashoratlar uchun asosiy voqelikni aks ettiruvchi modellarni yaratishga bag’ishlangan
sun’iy intellektning kichik to’plami bo’lgani uchun ushbu tahlilda ko’proq e’tiborimizni
shunga garatamiz.

Ekonometriya va Mashina orqali o’rganish turli metodologik paradigmalarga
amal qiladi. Ekonometrik modellar odatda iqtisodiy nazariyaga asoslanadi, model
spetsifikatsiyalari faraz qilingan iqtisodiy munosabatlardan kelib chiqadi. Aksincha,
Mashina orqali o’rganish ko’proq ma’lumotlarga asoslangan. U algoritmlarga to’g’ridan-
to’g’ri ma’lumotlardan o’rganish imkoniyatini beradi, asosiy munosabatlar haqida
oldindan tasavvurlarsiz modellarni yaratadi.

Jadval 1. An’anaviy va sun’iy intellekt tomonidan kengaytirilgan
ekonometrik modellarni taqqoslash|3]

Aspekt

An’anaviy ekonometrik
modellar

AT takomillashtirilgan
modellar

Ma’lumotlar bilan
ishlash

Strukturaviy ma’lumotlar
bilan cheklangan;
chiziqlilik va statsionarlikni
qabul qiladi

Yuqori o’lchamli,
strukturalanmagan va chiziqli
bo’lmagan ma’lumotlarni
qayta ishlay oladi

Bashoratli aniqlik

Murakkab, chiziqli
bo’lmagan stsenariylarda
past aniqlik

Chizigli bo’lmagan
muammolar va o’zaro ta’sirlarni
o’lchash qobiliyati
tufayli yuqori aniqlik

Talqin (tarjima)
qilish qobiliyati

Modellarning
soddaligi tufayli
yuqori talgin

SHAP va LIME kabi
texnikalar modelning
tushuntirilishini yaxshilashi
mumkin bo’lsa-da, izohlash
qobiliyati past

Hisoblash quvvati

Kamroq hisoblash
intensivligi

Katta hisoblash
resurslarini talab qiladi,
aynigsa chuqur
o’rganish modellari uchun

Hagqiqiy hayotga
talqini

Yaxshi belgilangan,
chiziqli munosabatlar
bilan cheklangan

Makroiqgtisodiy
prognozlash,
moliyaviy bozorlar
va siyosat tahlilida
keng qo’llaniladi

Yashirin tabiati tufayli ko’pincha “qora quti” deb ataladigan ko’plab mashinalarni
o'rganish modellarining murakkab

ichki ishi
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yondashuvga zid ko’rinishi mumkin. Biroq, bu farqni afzallik sifatida ham ko’rish
mumkin. Mashina orqali o’rganish katta ma’lumotlar to’plamidagi murakkab muammolar
va chiziqli bo’lmagan munosabatlarni kashf etishda ustundir, bu ko’pincha chizigli va
oldindan belgilangan tuzilmalarga tayanadigan an’anaviy ekonometrik modellar uchun
qiyin bo’lishi mumkin2. Ekonometrikada an’anaviy usullarning cheklovlarini bartaraf etish
uchun tartibga solish, guruh tarzida o’rganish va chuqur o’rganish kabi mashinalarni
o'rganish usullari tobora kengroq qo’llanilmoqda. Ushbu usullar tadqiqotchilarga
chiziqli bo’lmagan munosabatlarni modellashtirishga va katta ma’lumotlar to’plamlarini
samaraliroq boshqarishga imkon bermoqda [3| [4]. Misol uchun, Uzoq qisqa muddatli
xotira (LSTM) tarmoqlari kabi chuqur o’rganish modellari SARIMA [5] kabi an’anaviy
usullardan ustun bo’lib, YaIM kabi iqtisodiy ko’rsatkichlarni prognoz qilishda yuqori
samaradorlikni namoyish etdi [6]. Shunday qilib quyida an’anaviy ekonometrik modellar
va sun’iy intellektga asoslangan modellarni taqqoslab ko’ramiz.

1- jadval an’anaviy ekonometrik modellar va sun’iy intellekt bilan takomillashtirilgan
modellar o’rtasidagi asosiy farqlarni ta’kidlab, murakkab ma’lumotlarni qayta ishlash va
bashorat qilish aniqligini oshirishda ularning afzalliklarini ta’kidlaydi.

e Makroiqtisodiy prognozlash Sun’iy intellektga asoslangan modellar makroiqtisodiy
prognozlarning aniqligini sezilarli darajada oshirdi. Misol uchun, LSTM tarmoqlari YaIM
o’sish sur’atlarini bashorat qilish uchun muvaffaqgiyatli qo’llanildi, an’anaviy modellar
ko’pincha o’tkazib yuboradigan vaqt gatorlari ma’lumotlaridagi murakkab muammolarni
yechishga muvaffaq bo’ldi [7]. Xuddi shunday, neyron tarmoqqa asoslangan faktor
modellari inflyatsiya va ishsizlik darajasi kabi asosiy makroiqtisodiy ko’rsatkichlarni
prognozlashni kuchaytirdi [8].

e Moliyaviy bozorlar va risklarni boshqarish Moliyaviy bozorlar sohasida yuqori
chastotali ma’lumotlarni tahlil qilish, anomaliyalarni aniglash va bozor tendensiyalarini
bashorat qilish uchun AI usullari qo’llanilishi boshlangan. Masalan, tabiiy tilni qayta
ishlash (NLP) moliyaviy yangiliklar va hissiyotlarni tahlil qilish, hamda bozor dinamikasi
haqida tushuncha berish uchun ishlatilgan [9]. Bundan tashqari, AT modellari potensial
xavflarni ko’rsatishi mumkin bo’lgan moliyaviy ma’lumotlardagi murakkab muammolarni
aniqlash orqali risklarni boshqarishni yaxshilagan [10].

e Siyosat tahlili va qarorlar qabul qilish AI shuningdek, siyosatni tahlil qgilishda
go’llanmalarni topdi, bu siyosatchilarga turli siyosat aralashuvlarining ta’sirini
simulyatsiya qilish imkonini beradi. Masalan, pul-kredit siyosati qarorlarining iqtisodiy
natijalarga ta’sirini baholash uchun Mashina orqali o’rganish modellari qo’llanilgan, bu
siyosatchilar uchun aniqroq va 0’z vaqtida tushunchalar olish imkonini beradi [11].

Xulosa va takliflar

Alning ekonometrikaga integratsiyalashuvi iqtisodiy tadqgiqotlar va siyosatni ishlab
chigish uchun yangi yo‘llarni ochdi. Mashina orqali o’rganish usullaridan foydalangan
holda, ekonometristlar endi murakkab iqtisodiy muammolarni yanada aniqroq va
gisqa muddatda hal qilishlari mumkin. Biroq, sun’iy intellekt modellari bilan bog’liq
muammolarni hal qilish ularning sohadagi salohiyatini to’liq ro’yobga chiqarish uchun
muhim bo’ladi.

Qiyinchiliklar va cheklovlar Muhim yutuqlarga qaramay, Alning ekonometrikaga
integratsiyalashuvi  qiyinchiliklardan  holi emas. Modelning talqin  qilinishi,
ma’lumotlarning maxfiyligi va ishonchli tekshirish usullariga bo’lgan ehtiyoj kabi
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muammolar muhim muammolar bo’lib qolmogda. Bundan tashqari, AI modellarining
murakkabligi ba’zan haddan tashqari moslashishga olib kelishi mumkin, aynigsa kichik
ma’lumotlar to’plamlarida, ehtiyotkorlik bilan model tanlash va tartibga solish usullari
zarurligini ta’kidlaydi [12].

Kelajakdagi yo’nalishlar

Ekonometrikadagi Al ning kelajagi istigbolli bo’lib, multimodal ma’lumotlarni tahlil
qilish, uzatishni o’rganish va yirik til modellarini iqtisodiy tadqiqotlarga integratsiyalash
kabi sohalarda potentsial yutuglar bilan. Bundan tashqari, yanada shaffof va talqin
gilinadigan AI modellarini ishlab chigish ularning ekonometrik amaliyotlarda keng
qo’llanilishi uchun hal giluvchi ahamiyatga ega bo’ladi [13].

Hulosa qilib aytganda, sun’iy intellekt orqali ekonometrik tahlilning ahamiyati
kelgusida ancha oshishi kutilmoqda. Bir qancha qiyinchiliklari ham yo’q emas, biroq
tahlillarning ko’p narsani inobatga olishi, an’anaviy ekonometrik tahlildan ustunligini
ko'rsatadi.
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Dunyo energetika tizimi hozirgi vaqtda jiddiy o‘zgarishlar davrini boshdan kechirmoqda.
Iqlim o‘zgarishi va global isish bilan bog‘liq muammolar, energiyaga bo‘lgan talabning
o‘sishi, shuningdek, atrof-muhitga zarar yetkazadigan omillarning kuchayib borayotgani
neft sanoatini o‘z strategiyasini qayta ko‘rib chigishga undamoqda. Bugungi kunda ko‘plab
neft kompaniyalari qayta tiklanuvchi energiya manbalarini o'z faoliyatiga integratsiya
qilish orqali ekologik va iqtisodiy barqarorlikka erishishga intilmoqda. Bunda quyosh,
shamol, geotermal, suv va biomassa kabi energiya manbalari asosiy rol o‘ynamoqda .
Xalgaro Energetika Agentligi (IEA) ma’lumotlariga ko‘ra, 2023-yilda qayta tiklanuvchi
energiyaning ulushi global energiya ishlab chiqarishda 29% dan ortigni tashkil etdi. Bu
esa neft sanoatining yangi yo‘nalishga o‘tishini tezlashtirdi. Neft va gaz kompaniyalari
tomonidan qayta tiklanuvchi energiya manbalarini integratsiya qilishiga bir nechta omillar
bog’liq. Birinchidan, bularning eng muhim sababi - karbon chiqgindilarini kamaytirish
va iglim o’zgarishiga qarshi kurashish zarurati. Shuningdek, qayta tiklanuvchi energiya
manbalarining narxlari ham kamayib borayotgani sababli, ularning integratsiyasi iqtisodiy
jihatdan ham magbul bo’lib qolmoqda.

1-jadval. Quyosh va shamol energiyasi narxlar o’zgarishi

. . 2010-yildagi | 2020-yildagi narxdagi
Energiya manbasi ngrx ¢ nzi,rx ¢ o’zgarish g(%)
Quyosh PV (1 kWh) 0.36 USD 0.07 USD -80%

Shamol (1 KWh) 0.08-0.14 USD | 0.04-0.09 USD “10%
Offshore Shamol (1 kWh) 0.16 USD 0.07 USD -50%

*Manba: Integration of Renewable Energy Sources in Oil and Gas Operations a Sustainable Future” by Mohsen
Kiamansouri IntegratingRenewableEnergySolutionsintoOiland GasOperations.
ABusinessCaseforSustainableProfitability.pdf

Masalan, IRENA (Xalqaro Qayta Tiklanuvchi Energiya Agentligi) ma’lumotlariga
ko’ra, 2010-yildan beri quyosh fotovoltaik (PV) texnologiyalarining narxi 80% ga, shamol
energiyasining narxi esa 40-50% ga kamaygan. Ushbu o’zgarishlar qayta tiklanuvchi
energiya manbalarini an’anaviy yoqilg’ilar bilan solishtirganda ancha raqobatbardosh
qilishga yordam bermoqda. Bu esa neft va gaz kompaniyalarini o’z faoliyatida ushbu
texnologiyalarni joriy qilishga undamoqda.
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Muvofaqqiyatli loyihalar. Yevropa davlatlari renewable energy loyihalarida
yetakchilik gilmoqgda. Masalan, Norvegiyaning Equinor kompaniyasi tomonidan yaratilgan
Hywind Tampen loyihasi — dunyodagi birinchi suvdagi shamol fermasi bo‘lib,
Shimoliy dengizdagi neft platformalariga elektr yetkazib bermoqda. Loyiha 88 megavatt
(MW) quvvatga ega bo‘lib, beshta platformaning yillik elektr ehtiyojining 35 foizini
qoplaydi [Equinor, Hywind Tampen Fact Sheet, 2023]. Bu orqali yiliga taxminan 200
ming tonna CO2 chigindilarining oldi olinmoqgda. Ushbu loyiha garchi 7.4 milliard
Norvegiya kroniga (taxminan 700 million AQSh dollari) tushgan bo‘lsa-da, uning
ekologik va iqtisodiy samarasini hisobga olganda bu sarmoya o‘zini oqlamoqda. Yaqin
Sharq mamlakatlarida ham bu boradagi ishlar jadallik bilan davom etmoqda. Masalan,
Birlashgan Arab Amirliklarida joylashgan ADNOC kompaniyasi 2022-yildan boshlab
quruqglikdagi barcha neft obyektlarini quyosh va yadroviy energiyaga o‘tkazdi [ADNOC,
All onshore operations powered by clean energy, 2022|. Shuningdek, u orqali dengiz
platformalarini ham HVDC kabellari yordamida toza energiya bilan ta’'minlamoqda. Bu
orqali kompaniya o‘zining dengizdagi operatsiyalaridagi karbon chigindilarini 30 foizgacha
kamaytirishni rejalashtirgan Shimoliy Amerikada ham xususan AQSh va Kanadada,
bu jarayon ancha ehtiyotkorlik bilan olib borilmogqda Chevron kompaniyasining
Kaliforniyada amalga oshirilgan "Coalinga Solar-to-Steam" loyihasi neft sanoatida
qayta tiklanuvchi energiya manbalarining muvaffaqiyatli integratsiya misolidir. Bu loyiha,
quyosh energiyasini konsentratsiya qilish orqali ishlab chiqarilgan bug’ni neft qazib olish
jarayonida ishlatadi. Natijada, Chevron har yili 31,000 tonnaga yaqin CO2 gazining
chigindilarini kamaytirishga erishmoqda [11]. Ushbu loyiha Chevronning operatsion
xarajatlarini ham pasaytirgan, ya'ni tabily gazdan foydalanish o’rniga quyoshdan
foydalanish orqali sezilarli darajada iqtisodiy samaradorlikka erishilgan. Bundan tashqari,
minglab kichik quyosh tizimlari uzoqdagi nasoslar, SCADA tizimlari va quvurlarni elektr
bilan ta’'minlab, dizel generatsiyasi xarajatlarini kamaytirmoqda.

2-jadval. Muvaffaqiyatli qayta tiklanadigan energiya loyihalari

. Loyihaning Atrof-muhitga
Kompaniya Turli Integratsiyasi Yutuq Ta’sir
Coalinga Solar- 317009 t(?nna CC.)Q CO2 chigindilarini
Chevron o kamayishi, energiya ..
to-Steam Facility . S kamaytirish
samaradorligi oshishi
Shell Borssele III/IV Yillik 825,000 ta uy Shamol energiyasidan
¢ Offshore Wind Farm | uchun energiya ta’minoti foydalanish
Norvegivanin Shimoliy dengizdagi neft | 200 ming tonna CO2
E iii,lor & Hywind Tampen platformalariga elektr chigindilarining oldi
4 yetkazib bermoqda olinmoqda
Neft obyektlarini quyosh C .
ADNOC (BAA) ADNOC va yadro energiyasiga Carbon chlqlndllar.ml.
o’tkazdi 30% gacha kamaytirdi

Equinor, Hywind Tampen Fact Sheet, 2023 and ADNOC, All onshore operations powered by clean energy, 2022

Texnologik jihatdan olganda, neft sanoatiga quyidagi qayta tiklanuvchi texnologiyalar
faol integratsiya qilinmoqda. Quyosh PV panellari — quduglar, kompressorlar
va monitoring tizimlarini elektr bilan ta’'minlashda ishlatiladi. Aynigsa, quyoshli
mintaqalarda samaradorligi yuqori.

(0]



3-jadval. Yevropa Ittifoqi (EU) mamlakatlarining 2017 va 2022 yillaridagi issigxona
gazlari (GHG) chiqindilari bo’yicha ma’lumotlar

| 2017yl GHG | 2022-91l GHG 5417 5095 yillardagi
EU mamlakatlari chiqindilari chiqindilari , .
(million tonna) | (million tonna) o’zgarish (%)
Avstriya 47.6 43.7 -9%
Belgiya 71.6 65.2 -9%
Bolgariya 46.6 43.8 -5%
Xorvatiya 13.7 11.6 -15%
Kipr 5.8 5.8 0%
Chexiya 84.6 76.9 -9%
Daniya 59.3 53.9 -9%
Estoniya 19.1 11.6 -39%
Finlandiya 42.2 33.6 -11%
Fransiya 264.3 253.2 -4%
Germaniya 655.4 542.4 -17%
Gretsiya 56.7 53.8 -5%
Vengriya 39.5 35.7 10%
Irlandiya 41.7 40.1 -4%
Ttaliya 261.1 2477 5%
Latviya 7.2 6.1 -15%
Litva 10.1 8 -21%
Luksemburg 7.5 7 -T%
Malta 1.5 1.3 -13%
Niderlandiya 151 120.3 -20%
Polsha 300.2 276.4 -8%
Portugaliya 49.6 45.2 -9%
Ruminiya 65.5 54.4 -17%
Slovakiya 11.9 10.1 -15%
Sloveniya, 10.6 8.8 -17%
Ispaniya 216.9 181.4 -16%
Shvetsiya 37.4 32.8 -12%
BB.“yu.k 480 410 -15%
ritaniya

Manba: Air emissions accounts by NACE Rev. 2 activity Statistics | Eurostat

Quyosh issiqlik texnologiyasi (CSP) — og'ir neftni yerdan chigarish uchun
kerakli bug‘ni quyosh orqali ishlab chiqarish. Ummonning Miraah loyihasi buning yaqqol
namunasidir (loyiha 600 million dollar atrofida turadi va 80% bug' ta’minlaydi).

Shamol energiyasi — aynigsa dengiz platformalarida muhim rol o‘ynaydi. Misol
uchun, Hywind Tampenni aytishimiz mumkin.

Gibrid tizimlar — quyosh, shamol zaxira generatorlar va akkumulyatorlarni
birlashtirib, 24/7 elektr uzluksizligini ta’'minlaydi.

Energiya saqlash texnologiyalari — batareyalar, gidro saqlash, vodorod ishlab
chigarish va boshqa usullar yordamida elektr ta’'minoti barqarorlashtiriladi. Ammo bu
integratsiya jarayoni bir qator muammolarga duch kelinmoqda.

Quyosh va shamol energiyasining o‘zgaruvchanligi — bu energiya manbalarining
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uzluksiz emasligi sababli zaxira tizimlarga ehtiyoj tug‘iladi.

Yuqori boshlang‘ich xarajatlar — qayta tiklanuvchi loyihalar katta sarmoyani talab
qiladi.

Infratuzilmani moslashtirish — mavjud neft obyektlariga yangi texnologiyalarni
integratsiya qilish texnik va moliyaviy jihatdan murakkab.

Siyosiy va iqtisodiy mnoaniqliklar — subsidiyalar, karbon soliglari va ESG
talablaridagi o‘zgarishlar kompaniyalarni ehtiyotkorlikka undaydi.

3-jadvalda aksariyat yevropa mamlakatlar uchun 2017-2022 yillarda issiqxona gazlari
chigindilari pasayganligi ko’rsatilgan. O’rtacha pasayish 10% atrofida bo’lib, ba’zi
mamlakatlar (Estoniya, Litva, Germaniya, Niderlandiya)da bu pasayish juda sezilarli,
20% dan ortiq. Eng kata pasayish Estoniya (39%), Germaniya (17%), va Niderlandiya
(20%) kabi mamlakatlar 0’z chiqindilarini sezilarli darajada kamaytirgan. Bu mamlakatlar
ekologik transformatsiya va CO2 chigindilarini kamaytirish uchun jiddiy chora-tadbirlarni
amalga oshirgan. Ammo Kiprda esa bu o’zgarish 0% ga teng bo’lgan chunki bu davr
mobaynida Kipr hech qanday chora tadbirlar olib bormagan [11]. Germaniya va
Buyuk Britaniya kabi yirik iqtisodiyotlarda chiqgindilarning kamayishi sanoat va ishlab
chiqarish jarayonlarining yanada ekologik tarzda rivojlanishi bilan bog’liq. Yangi energiya
samaradorligi texnologiyalarini tatbiq etish va qayta tiklanuvchi energiya manbalariga
o’tish jarayoni bu pasayishga sabab bo’lgan.

Xulosa qilib aytadigan bo’lsam, neft sanoatining qayta tiklanuvchi energiya
manbalarini integratsiya qilish tendensiyasi global energetika tizimining zamonaviy
o'zgarishlariga javob sifatida jadal rivojlanmoqda. Iqlim o’zgarishi va uglerod
chigindilarini kamaytirish ehtiyoji neft kompaniyalarini qayta tiklanuvchi energiya
manbalarini o’z faoliyatlariga integratsiya qilishga undamoqda. Shuningdek, qayta
tiklanuvchi energiya texnologiyalarining integratsiyasi nafaqat ekologik barqarorlikni
ta’minlash, balki iqtisodiy samaradorlikni oshirishga ham xizmat gilmoqda. Quyosh va
shamol energiyasi kabi manbalarning narxlari pasayib borayotgani, ularni integratsiya
qilishni yanada qulay qiladi.
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Annotatsiya

Ushbu maqolada ikki karrali integralni hisoblashda, berilgan soha orqali chegara
o’rnatishda va o’zgaruvchi almashtirishda Geogebra dasturi orqali tahlil gilish hamda
karrali integrallarni hisoblashda sun’iy intellektlardan foydalanish samaradorligi va
kamchiliklari haqida gisqacha to’xtalib o’tilgan.

Kalit so’zlar: ikki karrali integral, yopiq soha, o’zgaruvchi kiritish, Geogebra dasturi,
ChatGPT, Grok sun’iy intellektlari.

Kirish

Oliy ta’limda matematik analiz yoki oliy matematika fanlarida ko'p o’zgaruvchili
funksiyalarning aniq integral tushunchasi ikki yoki uch karrali integrallar tushunchasiga
olib keladi. Berilgan oraliqda yopiq soha bilan chegaralangan shakl orqali funksiyaning

karrali integralini hisoblashda, sohaning ko’rinishini va o’zgaruvchilarning o’zgarish
oraliglarini aniqlash zarur.

Asosiy qism

Quyidagi misol orqali Geogebra dasturidan foydalanib, o’zgaruvchilarga chegara
qo’yish va karrali integralda o’zgaruvchi kiritish usulidan foydalanamiz.

1-masol:
Ikki karrali integralni ma’lum sohaga nisbatan hisoblang.
Yechish: Avvalo sohaning ko’rinishini aniglaymiz. Buning uchun Geogebra dasturidan

foydalanamiz.
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Geogebra yordamida soha chegarasini aniqlash

Sohada har ikkita o’zgaruvchi musbat bo’lgani sababli, koordinatalar tekisligining
birinchi choragi olinadi. Chegaralar murakkab bo’lgani sababli o’zgaruvchi almashtirish
usulidan foydalanamiz:

r=u, y= f(u,0)

Yangi o’zgaruvchilarning chegaralari aniqlanadi. Karrali integralda o’zgaruvchilar
almashtirishda Yakobian quyidagiga teng bo’ladi:

Berilgan ikki karrali integral:

/f (ty + 2y®) da dy
ol

D={(x,y) eR?|w>0,y>0, 42" - 3y° <4, 4° — 32® < 4}

va soha quyidagicha berilgan:

1. Soha tahlili

Berilgan cheklovlami bir oz o'zgartiramiz:

. 4x2—3y2£4—>w2—2y2 1
. 4y2—312£4—>y2—1—£12

1A A

1

Bu ikkita tenglama ikkita giperbola ifodasi hisoblanadi, ammo cheklangan birinchi chorakda (ya'ni & >

0,y = 0).

Yakobian hisoblash

Barcha qgiymatlarni integralga qo’yib, hisob-kitob bajariladi. Misol natijasida integral
quyidagi giymatga teng deb topiladi:

[ sparay=[3
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Hisoblash
Birinchi ichki integral:

: . . 1 . .
];_] (u+ v)dv = u- (yuqori — quyi) + 2 (yuqorlz - quylz)

3

Yakuniy ikki karrali integralni hisoblab chigamiz (men bu yerda allagachon hisoblab chigganman):

ffD(I“y + zy®) de dy = [8]

Natija:

// (*y + zy*) de dy = 8
D

Integral qiymatini hisoblash

Endi ushbu misolni ikkita sun’iy intellekt vositasida ham tekshirib ko’ramiz.
ChatGPT yordamida hisoblash:
https://chatgpt.com/

Integral:

4 et w+ v
[ / du dv
0 Jid 4

Ichki integral:

(G aem) () wed
(2 +uv- 1 — D) +v- 3

(4 + 3v)? . v(4+3v) (dv—4)? w(dv-—4)
32 4 18 3

Buni hisoblash uchun tashqi integralni olamiz:

1 f ((4 +30)° (4 +3) (40 4) o(dv 4)) do

1 32 4 18 3

ChatGPT natijasi

Grok yordamida hisoblash:
https://grok.com
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Bu integralni alohida hisoblaymiz: _
& & @ @
1 02 14
4+ 30)° 1 ; 1 , ; 448
%dv* —f l(i+24v7()v2)d'o* = [lﬁv+ 12u’+3-u-‘] (64 192 +192) = =1
0 3
4+3L 4
/ v /(4 3 dv = 7 [20* +0°] = 4(32 64) =24
4 9
=4, f 1607 — 320 + 16) do — — 160 i aps] = L (124 psgpq) o L M8 _ 48 2
b 18 T 18, 18] 3 , 18\ 3 18 3 54 27
4
fL(‘“ ) f(ﬂ 4 d—i—-zu? 1 (256 _go)_1 160 160
3|3 . 3.3 33 9

Umumiy:

1 224 160
! vz 20 10)

9
14424 =38
160 480 224 480 704

gg 704 102 704 _ 322
T 27 21 27

1322 322 161

127 108 54

oL
54

Grok sun’iy intellekti natijasi

Javob:

Xulosa

Bugungi kunda matematika, texnika, iqtisodiyot va tabiiy fanlar sohalarida axborot-
kommunikatsiya texnologiyalari va sun’iy intellektdan keng foydalanilmoqda. Biroq
olingan natijalarning ishonchliligi doimo tekshirib borilishi zarur. Sun’iy intellekt
yordamida hisoblash ishlaridan ko’ra, grafiklar va boshlang’ich tahlil uchun foydalanish
samaraliroq bo’ladi.
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2.B.A.Shoimqulov va boshqalar. Matematik analizdan mustaqil ishlar. Toshkent, 2008.
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Yuqgori texnologiyali tovarlar xalgaro bozorining
ekonometrik tahlili

Umarova Sh., Erkinov T.

Jahon iqtisodiyot va diplomatiya universiteti
shumarova@uwed.uz
https://doi.org/10.5281 /zenodo.15510711

Annotatsiya: Ushbu maqolada yuqori texnologiyali tovarlarning xalqaro iqtisodiy
munosabatlar tizimidagi o’rni, ularning shakllanish omillari va global bozor sharoitidagi
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rivojlanish dinamikasi tahlil gilinadi. Yuqori texnologiyali mahsulotlarning iqtisodiyotni
raqamlashtirish, innovatsion salohiyatni kuchaytirish va xalqaro raqobatbardoshlikni
oshirishdagi roli nazariy va konseptual asosda asoslab berilgan. Mazkur yo’nalishda ilg’or
mamlakatlar tajribasi asosida olib borilgan izlanishlar, yuqori texnologiyalar bozorining
tarkibiy xususiyatlarini aniqlash, tasniflash va ularni xalqaro maydonga olib chiqish
mexanizmlarini chuqur o’rganishga xizmat qiladi. Tadqiqot doirasida zamonaviy ilmiy
yondashuvlar va iqtisodiy modellashtirish metodlaridan foydalanilgan.

Kalit so’zlar: R&D, intensivlik, sectoral yondasahuv, mahsulot yondashuvi, OECD

Yuqori texnologiyali tovarlar ilmiy-tadqiqot faoliyati bilan yaratilgan, murakkab,
maxsus texnik bilimlarni talab giluvchi mahsulotlardir. AQSh Mehnat statistikasi byurosi
yuqori texnologiyali firmalarni an’anaviy ishlab chigarish kompaniyalariga nisbatan ikki
baravar ko’p texnik xodimlarni ishga oluvchi va ilmiy-tadqgiqot hamda rivojlantirish
(R&D) faoliyatiga ikki baravar ko’p resurs ajratuvchi tashkilotlar sifatida ta’riflaydi.
Iqtisodiy hamkorlik va taraqqiyot tashkiloti (OECD) yuqori texnologiyali tovarlarni
ilmiy-tadqiqot va ishlanmalar darajasi yuqori bo’lgan mahsulotlar sifatida tavsiflaydi va
biri sanoat tarmoqlari (sektoral yondashuv) bo’yicha, ikkinchisi esa ishlab chiqarilgan
mahsulotlar (mahsulot yondashuvi) bo’yicha yagona mezon R&D intensivligi bo’yicha
guruhlarga ajratgan. Texnologik intensivlik bo’yicha klassifikatsiyasida sanoat tarmoqlari
to’rt guruhga ajratilgan:

Yuqori texnologiyali sanoat
O’rta-yuqori texnologiyali sanoat
O’rta-past texnologiyali sanoat
Past texnologiyali sanoat

Yuqori texnologiyali sanoatga aerokosmik sanoat, komputerlar, ofis uskunalari,
elektronika va telekommunikatsiya va farmatsevtika sohalari misol bo’ladi. Mahsulot
yondashuvida esa faqat yuqori texnologiyali tovarlar ro’yxati keltirilgan bo’lib, bu sanoat
yondashuvida paydo bo’lgan kamchiliklarni oldini olish uchun yaratilgan. Tadqiqotchilar
yuqori texnologiyali sanoatning o’ziga xos quyidagi xususiyatlarini belgilab berishgan:

(1) yugori texnologiyali bozor 8T bu global bozor bo’lib, u fagat mahalliy darajada
B Dmyuqoris Bk bo’lishi mumkin emas, balki butun dunyo bo’ylab o’ziga xoslikka ega va
faqat bitta milliy bozorga emas, balki butun sohaga ta’sir ko’rsatadi. Bundan tashqari,
alohida bir mamlakat bozori odatda yangi texnologik yechimlarni ishlab chigish uchun
yetarli darajada katta bo’lmaydi;

(2) yuqori texnologiyalar tez-tez o’zgaruvchanlik bilan xarakterlanadi, ya'ni ularning
hayotiy tsikli qgisqa bo’ladi. Bitta aniq texnologiyalar doirasini yuqori texnologiyalar
sifatida belgilash mumkin emas, chunki kecha sDmyuqori texnologiyalis Bk deb
hisoblangan texnologiyalar bugun keng tarqalgan oddiy texnologiyalarga aylanishi
mumKkin;

(3) yuqori texnologiyali biznes xavfli hisoblanadi, chunki rivojlanayotgan texnologiya,
mahsulot yoki xizmatning uzoq muddatli gqiymatini aniqlash qiyin;

(4) yuqori texnologiyali biznes, yangi texnologiya yoki mahsulot ishlab chigarish katta
hajmdagi tadqiqotlarga sarmoya talab qilganda ham, yangi xizmatlar taklif etilganda
ham (ularga kerakli texnologiyalar va mahsulotlar uchun sarmoya zarur bo’lsa), moliyaviy
investitsiyalarga yuqori darajada bog’liq bo’ladi. Qayd etish lozimki, OECD tomonidan
yuqori texnologiyali sanoat va tovarlar ustida doimiy izlanish olib borilmoqda va
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muntazam ravishda to’ldirib va takomillashtirilib borilmoqda.

Yuqori texnologiyali tovarlar eksportini ekonometrik modellar asosida tahlil qilish
uchun 19 ta mamlakatning 13 yil mobaynida Yalpi ichki mahsulot, To’gridan-to’gri
investitsiyalar, Yuqori texnologiyali tovarlar eksporti kabi o’zgaruvchilarning panel
ma’lumotlar yondashuvi tahlil sifatida foydalanilgan. Amalga oshirilgan maxsus testlarda
keyin fiksirlangan model orqali 2010-2023-yillar mobaynida yuqori texnologiyali tovarlar
eksportiga ta’sir giluvchi asosiy tenglama olindi.

YTeksport;t = —59.901 + 2.079InY I M;t + 0.062T Tinvest;t + p;t

Olingan model parametrlarining bahosi

Estimate Std. Error t-value Pr(> [¢])

(Intercept) -59.901 31.041 -1.930  0.054
InYIM 2.079 1.181 1.760 0.079
TTinvest 0.062 0.021 2.908 0.003**
R*=10.9174 adj. R =0.91
F-statistic = 122.7 p-value < 2.22 x 10716

Modelning bahosi:

Powe = 222 -107% < o = 0.05 bo’lgani uchun determinantsiya koeffisenti
ahamiyatli deb olinsin. Ya'ni yuqori texnologiyali tovarlar eksportini yalpi ichki mahsulot
va to’g’ridan to’g’ri investitsiyalar qo’shimcha shartlar asosida tushuntirish mumkin.

Modelda Yalpi ichki mahsulot va To’g’'ridan to’g’ri investitsiyalar va davlatlar faktor
o’zgaruvchi qilib olinganda Buyuk Britaniya, Fransiya, Isroil, Janubiy Koreya, Kanada,
Niderlandiya, Shvetsariya, Shvetsiya, Xitoy, Norvegiya kuchli ta’sir ko’rsatadi, chunki har
birining Py qiymati 0.01 dan katta , 95% ishonchlilik darajasi bilan modelni yaxshi
tushuntira oladi.

R? ning qgiymati 0.91, ya’ni modeling 91% foizini yaxshi tushuntira oladi Natija shuni
ko’rsatadiki, to’g’ridan-to’g’ri xorijiy investitsiyalar (FDI) va YIM yuqori texnologiyali
eksportlarga ijobiy va ahamiyatli ta’sir ko'rsatgan ekan.

Shuningdek, tadqiqot davomida O’zbekistonda yuqori texnologiyali tovarlar holati
o'rganilib chiqildi. Barqaror iqtisodiy islohotlar va sanoat rivojiga e’tibor kuchayib
borayotganiga qaramay, O’zbekistonning ishlab chiqarish sohasi hanuz past va o'rta
texnologiyali ishlab chiqarish tarmoqlarida jamlangan bo’lib, yuqori giymatli global
ta’minot zanjirlariga integratsiyalashuvi cheklanganligicha qolmoqda. O’rta va yuqori
texnologiyali eksportlar sohasida global o’'zgarishlar fonida O’zbekistonning ishlab
chiqarish sohasidagi texnologik tuzilmasini baholash, raqobat ustunliklarini aniglash
va yuqori texnologiyali sohalarning ulushini oshirish imkoniyatlarini o’rganish muhim
ahamiyatga ega. Bugungi texnologik ishlab chiqarish manzarasini hisobga olgan holda
quyidagi siyosiy tavsiyalar O’zbekistonda o’rta va yuqori texnologiyali tarmoqlarni
mustahkamlash hamda global raqobatbardoshlikni oshirishga xizmat qiladi.
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Birinchidan, sanoat va eksport siyosatini kuchaytirish yuqori texnologiyali eksport
ulushini oshirishga yordam beradi. Buning uchun yuqori texnologiyali kompaniyalarni
rag’batlantirish va mahalliy ishlab chiqaruvchilarni texnologiyalarni keng ko’lamda ishlab
chiqarishga jalb etish lozim. Sanoat siyosatini zamonaviy tendensiyalarga moslashtirish
texnologik tafovutlarni bartaraf etish va sanoat transformatsiyasini jadallashtirishga
xizmat qiladi. Bundan tashqari, sanoat investitsiyalari tarkibi yuqori texnologiyali va
go’shimcha giymatga ega tarmoqlarga yo'naltirilishi kerak.

Ikkinchidan, O’zbekiston yuqori texnologiyali sanoatlarga xorijiy va xususiy
investitsiyalar xavfsizligini ta’minlash uchun investitsiyalarni himoya qilish qonunlarini
kuchaytirishi zarur. Bunga yuqori texnologiyali eksport ulushi katta bo’lgan rivojlangan
davlatlar bilan ikki tomonlama investitsiyalarni himoya qilish bo’yicha bitimlar imzolash
kiradi. Bu investorlar ishonchini oshirib, texnologiyaga asoslangan sohalarga kapital
oqimini kuchaytiradi.

Uchinchidan, tadqiqot, ishlanma va tijoratlashtirish bo’yicha davlat qo’llab-
quvvatlovini kengaytirish zarur. Texnologiyani uzatish va innovatsion tarmoqlarni yaratish
orqali oliy ta’lim muassasalari, sanoat va startaplar o’rtasidagi hamkorlikni kuchaytirish
kerak. Bu esa yangi texnologiyalarning ishlab chiqilishi va joriy etilishini tezlashtiradi
hamda biznes subyektlari uchun innovatsiyalarni ishlab chigarishga tezkor integratsiya
qilish imkonini beradi.

To'rtinchidan, hukumat investitsiya siyosatini faol davom ettirib, modernizatsiya,
texnologik yangilanish va yangi yuqori texnologiyali korxonalar barpo etilishini
rag’batlantiradigan ustuvor loyihalarga e’tibor qaratishi lozim. Bu farmatsevtika,
elektronika va aniq muhandislik kabi ilg’or ishlab chigarish yo'nalishlariga investitsiya
kiritishni o’z ichiga oladi, natijada BDmMade in Uzbekistans Dk yorlig’idagi yuqori
texnologiyali mahsulotlar ichki va xalqaro bozorlarda raqobatbardosh bo’ladi.

Beshinchidan, O’zbekiston erkin iqtisodiy zonalar va texnoparklarni faol ravishda qayta
tiklab, ularga xalgaro texnologik kompaniyalarni jalb etishi zarur. Bundan tashqari,
Germaniya, Janubiy Koreya va Yaponiya kabi ilg’or texnologiyali davlatlar bilan strategik
hamkorliklar texnologiya transferi, bilim almashinuvi va global qiymat zanjirlariga
integratsiyani kuchaytiradi. Bu esa O’zbekistonning bilimga asoslangan, yuqori
texnologiyali igtisodiyotga o’tishini ta’'minlaydi va xalgaro hamkorlikni mustahkamlaydi.
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XXI asrda transmilliy korporatsiyalarni boshqarish strategiyalari - raqgamlashtirish,
ilmiy-texnologik inqilob va ijtimoiy jarayonlar transformatsiyasi kabi zamonaviy
omillar ta’sirida sezilarli o‘zgarishlarni boshdan kechirmoqda. Ushbu o‘zgarishlar
tashkilotlardan o‘zgarishlarni boshqarishga kompleks yondashuvni, shu jumladan,
o‘zgarishlarni tushunish, ularni to‘g‘ri yo‘naltirish va samarali boshqarishni talab qiladi.
So‘nggi 5 yil ichida sun’iy intellekt texnologiyalarining jadal sur’atlarda rivojlanishi
biznes subyektlarini boshqarishda - zamonaviy menejmentning dastlabki tasavvurlarni
o‘zgartirmoqda va an’anaviy boshqaruv amaliyotini qayta ko‘rib chigishni talab qiladi.

O‘zgarishlarni boshqgarish kontseptsiyasining asosida yangi g‘oyalarni qo‘llash orqali
tizimning barqarorligini ta’minlovchi kuchlarni o‘zgartirishga bo‘lgan xohishni amalga
oshirilishi yotadi. U innovatsion faoliyat bilan chambarchas bog’liq bo’lib, o‘zgarishlarni
samarali jalb qilish uchun qo‘llanilishi mumkin bo‘lgan g‘oyalar, strategiyalar va
ko‘nikmalar to‘plami sifatida e’tirof etiladi. Bu kompleks jarayon bo’lib, o‘zgarishni
amalga oshirish bilan birga o‘zgarishlarga jalb qilingan insonlar va tizimlarni tayyorlash,
qo‘llab-quvvatlash va moslashishiga yordam berishni nazarda tutadi.

O‘zgarishlarni boshqarishga etakchi korporatsiyalardan biri International Business
Machines (IBM) korporatsiyasi hisoblanadi; u xalqaro bozorda 113 yillik faoliyati
davomida tashqi muhitdagi imkoniyat va xavflardan unumli foydalanishga va ularni
samarali boshqarishga muvaffaq bo‘lgan. Bugungi kunda IBM korporatsiyasi 175 dan ortiq
mamlakatda faoliyat yuritadi, 108 ta sho‘ba korxonalariga, 6 ta mintaqada joylashgan 19
ta ilmiy-tadqiqot laboratoriyalariga ega; 293 mingdan ortiq xodimni ish bilan ta’minlaydi.
IBM global bulutli texnologiyalar bozorining 2% va server yechimlari segmentining 3,2%
ulushiga ega. 2024-yil yakunlari bo’yicha korporatsiya $62,7 mlrd daromad va $206
mlrd bozor kapitallashuviga erishib, dunyoning eng yirik dasturiy ta’minot yetkazib
beruvchilari qatoridan o‘rin oldi [6]. IBM korporatsiyasining 18 mahsuloti 13 toifada G2
Best Software Awards 2025 mukofotini qo‘lga kiritdi. Xususan, IBM watsonx Assistant va
watsonx.ai - sun’ily intellekt sohasidagi eng yaxshi yechimlar deb topildi [5]; TrustRadius
Buyer’s Choice Awards 2025 doirasida IBM mijozlarning yuqori darajadagi qoniqishini
ta’minlagani uchun IBM Apptio va IBM Cloudability yechimlari bilan e’tirof etildi, IBM
SPSS Statistics esa narx va sifat nisbatining a’lo darajadaligi, funksionalligi hamda
mijozlarga ko‘rsatilgan yordami uchun mukofotga sazovor bo‘ldi |7]. Shuni ta’kidlash
joizki, bugungi kunda IBM ning sun’iy intellekt sohasidagi biznes portfeli 6 milliard dollar
giymatga ega [8].

IBM korporatsiyasi faoliyati asosan 4 ta segmentda asoslanadi, bular dasturiy ta’minot,
konsalting, infratuzilmalar va moliya segmentlaridir. 2023-yil holatiga ko‘ra IBMga
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eng yuqori daromad keltirgan segment bu dasturiy ta’minot bo‘lib, umumiy hisobda
korporatsiyasiga tahminan $26 mlrd daromad keltirgan. Konsalting xizmatlaridan kelgan
daromad tahminan $20 mlrdni tashkil etdi. Infratuzilmalar segmentidan kelgan daromad
$14.593 mlrd bo‘ldi. Moliyaviy xizmatlar ko‘rsatish orqali esa korporatsiya $741 mln teng
daromadga erishdi [4].

IBM korporatsiyasining umumiy daromadi va ”:.":.i-,"g o'sish
dinamikasi 393% o

2,20%
0.57%

0,00%

5,00%

Umumiy daromadmird ) Umumiy daromad o'sishi
-27,49%

2014 2015 2016 2017 2018 2019 2020 2021 Z0zx2 2023

Rasm 1. IBM korporatsiyasining so‘nggi 10 yillik umumiy daromadi va uning o‘sish
dinamikasi
Manba: IBM ning 2015-2024 yillik moliyaviy hisobotlari asosida mualliflar tomonidan tuzilgan;
https://www.ibm.com/downloads/IBM Annual Reports/us-en/2017-2024

Korporatsiyaning global bozorda faoliyati tahlili shuni ko’rsatdiki, 2024-yil so‘nggi
moliyaviy choragida umumiy daromadining $5,8 mlrd Yevropa, Yaqin Sharq va Afrikaga
to‘g'ri kelib, 33,04% ni tashkil etgan. Yil davomida Osiyo-Tinch Okeani mintaqasi
$3,2 mlrd daromad keltirgan va bu umumiy daromadning 18,23% ni tashkil etgan.
Daromadning katta gismi Amerika mintaqasiga to’g’ri keladi va bu umumiy daromadning
tahminan 47% tashkil qilgan.

IBM korporatsiyasining mintagalar bo'yicha
daromadi, %

QU

20%

lanubiywa Shimoliy Amerika B Osiyo-Tinch Okeani

EMEA[Yevropa, Yagin Sharg va Afrika)

Rasm 2. IBM ning 2024-yilda umumiy daromadining mintaqalar bo‘yicha tagsimlanishi
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Manba: IBM ning 2015-2024 yillik moliyaviy hisobotlari asosida mualliflar tomonidan tuzilgan;
https://www.ibm.com/downloads/IBM Annual Reports/us-en/2017-2024Manba: Yahoo Finance tomonidan
berilgan ma’lumotlar asosida mualliflar tomonidan tuzilgan; IBM (IBM) International Revenue Performance

Explored

Shuni ta’kidlash joizki, 2024-yilda dunyodagi eng yirik o‘nta sun’iy intellekt ishlab
chiqaruvchilarining umumiy bozor kapitallashuvi $16 trlnni tashkil etgan. Xususan, IBM
ham o‘zining sun’iy intellekt sohasidagi muvaffagiyatli innovatsion ishlanmalari yordamida
ushbu o‘nlik ichida 8-o‘rinni egallagan.

Sun’iy intellect ishlab chigaruwchilarning bozor kapitalizatsiyasi
bo'yicha TOP-10 taligi (trin §)

10. Dynatrace | 0,01

5. Palantir 1 0,17

Rasm 3. IBM korporatsiyasining so‘nggi 10 yillik umumiy daromadi va uning o‘sish
dinamikasiBozor kapitalizatsiya bo‘yicha dunyodagi eng yirik sun’iy intellect ishlab
chiqaruvchilarning TOP-10 taligi
Manba: Companies Market Camp ma’lumotlari asosida mualliflar tomonidan tuzilgan

https://companiesmarketcap.com/artificial-intelligence/largest-ai-companies-by-marketcap

IBM kuchli ragobat sharoitida, o‘z raqobatchilaridan ortda qolmaslik va doimiy
igtisodiy o‘sishga erishish uchun tadqiqot va rivojlanishga juda katta mablag® ajratuvchi
korporatsiya sifatida tan olinadi. Hozirda IBM sun’iy intellekt, bulutli texnologiyalar
va kvant hisoblash texnologiyalari kabi ilg‘or sohalarga faol sarmoya kiritmoqgda. IBM
uning ushbu sohalardagi innovatsiyalari 2024-yilda 7 mlrd AQSH dollaridan ortiq tadqiqot
va rivojlanish (R&D) xarajatlari bilan qoplangan. 2014-2019 yillar oralig‘ida IBM ning
R&D ga sarflagan xarajatlari sof foydaga sezirarli ta’sir qilganini ko‘rishimiz mumkin.
Ammo, sof foydaning 2017-yildan boshlab $5.75 mlrdga pasayishi IBM ni R&D ga
xarajatlarni oshirishga majburlagan. Pandemiya davridan boshlab IBM R&D faoliyatini
keskin kengaytirgan va bu orqali zamonaviy texnologiyalarga asoslangan mahsulotlar
ishlab chigarishni magsad qgilgan. Ushbu yondashuv kompaniya tomonidan uzoq muddatli
strategik qaror sifatida qgabul qilinib, kelajakda innovatsiyalardan barqaror daromad
olishni ko‘zlaydi.
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IBM korporatsiyasida R&D xarajatlari va sof foyda dinamikasi

rajatlar{mird $} O Sof foyda|mird 5)

Rasm 4. IBM korporatsiyasi R&D xarajatlari va sof foyda ko‘rsatkichlarining
2014-2024 yillardagi dinamikasi
Manba: IBM ning 2015-2024 yillik moliyaviy hisobotlari asosida mualliflar tomonidan tuzilgan;
https://www.ibm.com/downloads/IBM Annual Reports/us-en,/2017-2024

IBM sun’iy intellektning keskin rivojlanishiga fagatgina hissa qo‘shayotgan emas,
balki moslashayotgan korporatsiya hamdir. Sun’iy intellekt sohasida yetakchilik
qilish uchun kompaniya o‘zining ichki boshqaruv tizimini yangilashga, yangi biznes
modellarini yaratishga va ijtimoiy mas’uliyatli yondashuvlarni amaliyotga tatbiq qilishga
muhim e’tibor qaratmoqda. Tahlillar kompaniya sun’iy intellekt va avtomatlashtirish
texnologiyalarini insonlarning kundalik faoliyati, xizmat ko‘rsatish jarayonlari va
mijozlarga xizmat ko‘rsatish tizimlarida faol qo‘llash orqali o‘zgaruvchan muhitga
moslashish zaruratini chuqur anglaganini ko‘rsatdi. Xususan, IBM Watson chatbotlarini
qo‘llovchi tibbiyot muassasalari sun’iy intellektdan foydalanib, klinik ma’lumotlarni
boshqaradi, natijada bemorlarning xarajatlarni va kutish vaqtlarini kamaytiradi [2].
Moliya sohasida IBM sun’iy intellekt texnologiyalari orqali banklar va sug‘urta
kompaniyalari mijozlariga xizmat ko‘rsatishni takomillashtirmoqda. IBM Watsonx
Assistant yordamida sugurta kompaniyalari mijozlarga polis tanlash, da’volarni
topshirish va to‘lovlarni amalga oshirishda yordam beradigan sun’iy intellekt chatbotlarini
yaratish ustida ish olib bormoqdalar. IBMning o‘zgarishlarni boshqarish strategiyasi
faqatgina texnologik yangilanishlar bilan cheklanmaydi, balki tashkilotning tashkiliy
tuzilmasi, inson resurslari siyosati va global bozordagi o‘zgaruvchan sharoitlarga
moslashish kabi keng qamrovli masalalarni ham oz ichiga oladi.
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Sug’urta faoliyatining iqtisodiy ko‘rsatkichlari tendensiyalarining panel retrospektiv
(statistik) ma’lumotlari asosida adekvat modellarni aniqlash orqali istigboldagi rejalarni
belgilash va sohada olib borilayotgan ishlar natijalarini kuzatish imkoniyati yaratiladi.

Tahlillarimizda 2019-2023 yillar bo’yicha 13 ta hududlar kesimida asosiy qishloq
xo’jaligi ekinlari bo’yicha sug’urta faoliyati panel ma’lumotlarlari gravitatsion panel
modellari yordamida tahlil gilingan.

Panel ma’lumotlardagi geterogenlikni qanday modellashtirishga ko’ra, quyidagi model
turlari mavjud:

(i) umumiy effekt modeli (ing. Common Effect Model - CEM).

Umumiy effekt modelida turli birliklar bo‘yicha ma’lumotlar individual farqlar bo‘yicha
hech qanday taxminlarsiz birlashtiriladi:

Yie = Bo + Bixrie + ... + BeTrir + i

bu yerda y; — bog'liq o‘zgaruvchi; xy; — k-mustaqil o‘zgaruvchi; u;; — xatolik; 5y —
kesishma; f1,..., 8 — struktura parametrlar.

Bunda quyidagi farazlar o‘rinli:

E(u)
E(uu)
rank(X)
E(u|X)

+1<NT

(ii) sobit effekt modeli (ing. Fixed Effect Model - FEM).

Modelda
Yie = 0 + P1T1ie + - oo+ BiTrir + Uit
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individual kesishmalar (c;) individual va vaqt o‘zgarmas xususiyatlarini nazorat qilish
uchun kiritiladi. Ushbu kesishmalar sobit effektlar deb ataladi. Ruxsat etilgan effektlar
individual geterogenlikni qamrab oladi.

cov(uit, uis) # 0
(iii) tasodifiy effekt modeli (ing. Random Effect Model - REM).
v =a+ X B+uy, i€{l,....,N}, te{l,...,T}.
Xatolik komponenti (u;) individual tasodifiy komponent (u;) va idiosinkratik farqlar
(e;¢) yig'indisidir:
Uip = Ji + Eigy  Ji ™ N(ONT,Z)» ei ~ N(0,07).

Tadqgiqotimizda qishloq xo‘jaligi ekinlari bo‘yicha sug‘urta faoliyati ma’lumotlari asosida
ushbu shakllantirilgan bo‘lib, ulardan qishloq xo‘jaligi ekinlari bo‘yicha sug‘urta faoliyatini

baholash uchun eng munosib modelni aniglash uchun ushbu ba’zi muntazam testlar
o‘tkaziladi: Chou testi, Hausman testi va Lagrange Multiplier (LM) testi.

Chou testi model tanlashda foydalidir va umumiy effekt hamda sobit effekt modellari
o‘rtasida qaror qabul qilish imkonini beradi (Helpman et al., 2008). Hausman testi
regressiya xatoliklari bilan mustaqil o?zgaruvchilar o?rtasidagi bog'liglikni tekshiradi va
REM hamda FEM o?rtasidagi eng mos modelni aniglashga yordam beradi (Baldwin &
Taglioni, 2006). LM testi esa umumiy va tasodifiy effekt modellarini taqqoslaydi.

Dastlab, bog’liq o’zgaruvchi sifatida tanlangan sug’urta shartnomalari soni uchun
ma’lumotlar asosida aniglaganimiz barcha panel gravitasion modellarni keltirib o’tamiz.

1-jadval. Qishloq xo’jaligi ekinlari bo’yicha sug'urta shartnomalari sonining panel

Ko’rsatkichlar 1-model 2- model 3- model
(CEM) (FEM) (REM)

R? 0.95 0.97 0.95

Adj R? 0.94 0.92 0.94

Regressiyaning 0.499 0.559 0.499

standart xatolioi

Darbin Uotson 2,718 3.659 2.718

Model xulosasi Fisher F-statistikasi: Fisher F- Fisher F-statistikasi:
05220 statistikasi: 05.220
p-qiymati: 0.000 22.792 p-qiymati: 0.000

p-giymati: 0.000

Izoh: Qavs Ichida standart xatolik keltirilgan. Ahamiyvatlilik darajasi.: *** 0.01, **0.05,;* 0.10.

Barcha o 'zgaruvehiular logarifmlarda berilgan.

1-Jadvaldagi Qishloq xo’jaligi ekinlari bo’yicha sug’urta shartnomalari sonining panel
gravitasion modellar natijalaridan ko’rinadiki, umumiy effekt modeli (CEM), sobit effekt
modeli(FEM) va tasodifiy effekt model (REM) lari Fisher F-statistikasiga ko’ra ahamiyatli
modellar sifatida baholangan. Qurilishi jihatdan umumiy effekt (CEM) va tasodifiy effekt
(REM) modellari o’xshash bo’lib, Regressiyaning standart xatoligi kamligi jihatdan FEM
modelidan ustunroqdir, FEM modeli esa bu modellardan farq giladi. O’zgaruvchilarning
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nisbatan ko’p qamroviga va yuqori ahamiyatlilik daragasiga ko’ra, CEM va REM modellari
REM dan ko’ra yaxshiroq deb xulosa qilish mumkin. Modellar ichidan eng yaxshisini
aniqlash uchun tahlillarni ishonchliligini ta’'minlash magqgsadida, modellarni solishtiruvchi
gepotezalar tahlillarini amalga oshiramiz.

Dastlab, CEM va FEM o’rtasida panel ma’lumotlarini baholash modelini tanlash uchun
gepotezalar yordamida ehtimollik Chou testini amalga oshiramiz:

2-jadval. Chou testi (Likelihood Test) natijalari

Ko’rsatkichlar 1-model 2- model 3- model
(CEM) (FEM) (REM)

R? 0.95 0.97 0.95

Adj R? 0.94 0.92 0.94

Regressiyaning 0.499 0.559 0.499

standart xatoliei

Darbin Uotson 2.718 3.659 2.718

Model xulosasi Fisher F-statistikasi: Fisher F- Fisher F-statistikasi:
05.220 statistikasi: 05.220
p-qiymati: 0.000 22.792 p-qiymati: 0.000

p-qivmati: 0.000

Izoh: Qavs Ichida standart xatolik keltirilgan. Ahamiyatlilik davajasi.: *** 0.01, **0.05,* 0.10.

Barcha o zgaruvchiular logarifinlarda berilgan.

2-jadvaldagi ehtimollik-test natijalari shuni ko’rsatadiki, Chi-kvadratning ehtimollik
giymati 0.346 ni tashkil giladi va u ehtimollik giymati 0,05 dan katta (72 =0.346>
p=0.005). Test natijalariga asoslanib xulosa qilish mumkinki, ikkala modeldan eng yaxshi
panel ma’lumotlarini baholash modeli CEM hisoblanadi.

Keyingi bosqgichda Hausman testi yordamida FEM va REM o’rtasida taqqoslashini
bajaramiz. Hausman testi FEM va REM o’rtasidagi eng yaxshi modelni aniglash uchun
amalga oshiriladi. (3-jadval).

3-jadval. Chou testi (Likelihood Test) natijalarHausman testi natijalari

Test Statistika Erkinlik darajasi Ehtimolligi
F-test 0.582 (12,13) 0.822
¥> (Xi-kvadrat) 13.322 12 0.346
Qaror qabul qilish:
Gepotezaning qo’yilishi: Agar Chi-kvadratning ehtimollik qiymati =
Ho: CEM afzalroq 0,05 bo'lsa, Ho qabul qilinadi. Agar Chi-
H1: FEM afzalroq levadratning ehtimollik qiymati < 0,05 bo'lsa,
Ho rad etiladi.

Jadvaldagi Hausman testi natijalari shuni ko’rsatadiki, tasodifiy kesishmaning
ehtimollik giymati > 0,05 ekanligi tasodifiy effekt modeli REM ning sobit effekt
modeli FEM dan yaxshiroq ekanligini anglatadi. Diagnostik baholashlarga asoslanib, o0’z
navbatida, Chou testidan aniqlangan CEM va Hausman testi natijalaridan aniqlangan
REM modellarini solishtirish uchun Lagranj multiplikatori (LM) test sinovlarini amalga
oshiramiz.
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4-jadval. Lagranj multiplikatori (LM) testi natijalari

Ko’rsatkichlar 1-model 2- model 3- model
(CEM) (FEM) (REM)

R2 0.95 0.97 0.95

AdjR? 0.94 0.92 0.94

Regressiyaning 0.499 0.559 0.499

standart xatoligi

Darbin Uotson 2.718 3.059 2.718

Model xulosasi Fisher F-statistikasi: Fisher F- Fisher F-statistikasi:
95.220 statistikasi: 05,220
p-qiymati: 0.000 22.792 p-qiymati: 0.000

p-giymati: 0.000

Izoh: Qavs Ichida standart xatolik keltirilgan. Ahamivatlilik darajasi.: *%% 0.01, **0.05,;* 0.10.

Barcha o zgaruvchiular logarifinlarda berilgan.

Lagranj multiplikatori (LM)testi natijalariga ko’ra p=0.0969>0.05 ekanligidan xulosa
qilishimiz mumkinki, gishloq xo’jaligi ekinlari bo’yicha sug’urta shartnomalari sonini eng
yaxshi ifodalaydigan panel gravitasion model sifatida umumiy effekt CEM modeli ekanligi
aniglandi.
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PazBuTne 1udpoBbIX TEXHOJIOTHII B HACTOLAINEE BPEeMsl IIPUBEIO K CO3JAHUI0 UCKYC-
creennoro unresieakta (). Cosnanne U obsierdaer 4esioBeKy BBITIOJIHEHUE MHOKE-
CTBA 3a/1a4 U MO3BOJISET PerraTh Hanbosee Tpyaubie TpodieMbl 3(PMEKTUBHO 38 KOPOTKHIT
IIPOMEZKYTOK BPEMEHH. PaCH_H/IpeHI/Ie BO3MOXKHOCTHU MCIIOJIb30BaHHA HCKYCCTBEHHOI'O HWH-
TeJJIEKTa JaeT UMILYJIbC JIJIsl HOBOTO CKadKa O0IeCcTBEHHOro mporpecca. Ho B Toxke Bpems
repe;t 00IIEeCTBOM OTKPBBIAIOTCS Pl IIPOOJIEMHBIX BOIIPOCOB, CPEJI KOTOPBIX IPUOPUTET-
HOe MECTO 3aHUMaeT IpobJieMa IMPaBOBOTO PErIaMeHTHPOBAHUS JIESITETLHOCTH CUCTEMBI

nn.

B coorBercrBun co Crparerueil pa3BuTus TEXHOJOTHIT HCKYCCTBEHHOTO MHTEJIJIEKTA JI0
2030 roma, npungroro Ilocranosnenuem Ilpesunenrta Pecrybiukn Vzoekucran Ne IT111-
358 or 14 oktabps 2024 roja, OCHOBHBIMU IIEJIIMH U B HAIpaBJIeHUU (DOPMUPOBAHUS
HOPMATHUBHO-IIPABOBOI 0a3bl, HAIIPABJIEHHON Ha Pa3BUTHE TEXHOJIOTHIl MCKYCCTBEHHOT'O
MHTEeJJIEKTa OIpesesIeHbl: pa3paboTKa M COBEPIIEHCTBOBAHNE HAIMOHAJIBHBIX 3aKOHOIA-
TEeJIbHBIX AKTOB Ha OCHOBE MEXKJLyHAPOIHOTo ombiTa [1].

V3b6ekucran mo uroram 2024 r. momHsiica Ha 17 mO3UIM B MHIEKCE TOTOBHOCTH K TJIO-
bansuoit I Oxford Insights, 3ansas 70-e mecTto w3 188 cTpaH, 9TO CBUIETEIHLCTBYET O
pacrymeM morerHraste crpaibl B obstactu M. C pesynbratom 53,45 basa Y30ekucran
sanumaer 3-e Mecto B FOxuoii u Ilenrpanbhoit Asun nocie upnu u Typruu [2]. Do
MO3UIIMOHUPYET CTPaHy KakK pernoHabHoro jmjaepa B LlenTpaabnoit Asuu u maer crumys
I JajibHelinero passutus. [losromy nepes opuctamu Y30eKucraHa CTOUT Psi aKTy-
aJbHBIX 33124, YKA3aHHBIX BBIIIE.

[IpaBoBoe perynupoBanue padboTbl cucreM NI 3HAYUTEIHHO OTCTAET OT MHTEHCUBHO-
ro Pa3BUTHS UCKYCCTBEHHOI'O MHTEJIJICKTA, 8 9TO CBA3AHO C IMOTEHIUAIbHBIMUA PUCKAMU.
[IpecraBisitor GOMBITON MHTEPEC U SIBJISIOTCS BeCbMa TOJIE3HBIMU JIJIsI HAIell CTpaHbl
UCCJIEJIOBAHUS OIBITA BEIYIIUX MOCYJIAPCTB B 00JIACTU MPABOBOT'O PErYJIUPOBAHUSA UCKYC-
CcTBEeHHOTO mHTe/IeKTa. [1o mokazare/iiM MUPOBBIX PEHTHHIOB KOHKYPEHIIUSA 32 JIUIUPYIO-
e nosunun B cdepe NN pazsopaunBaerca mexy CILIA n Kuraem, stu cTpanbs! geadar
[aJbMy [EePBEHCTBO — IIepBOE U BTOPOe MecTo, coorBercTBeHHO|3]. Stanford — Mnuekc
HNCKYCCTBEHHOI'O MHTEJIJIEKTa OIYyOJIUKOBAJI JAHHBIE, UTO B IOCJEHEE BPEeMs PE3KO yBe-
JITIUJIOCH KOJTMYIECTBO HOPMATHUBHO-IIPABOBBIX aKTOB, PETIYIUPYIOMNX AesdTe/bHocTh V.
Camoe OoJibiioe KoJmm4aecTBO akToB Ob110 puHsaTO B Coequrenubix [lltaroB Amepukun,
ux quciao upesbicnao yxe 800 [4, 5]. B 2017 6bur npunsar mokymenT «VIcKyccTBeHHBII
MHTEJUIEKT: MCCJIeIOBaHNs, pa3paboTku u peryaupoBanues [6]. CrepkHeBoil 3aKOH ObLI
npuaAT Takxke B 2017 rojy, rje ObLIN 3aKOHO/IATETHLHO 3aKPEIICHbI OPeIeIeHUusT U T10-
wsatus [7]. puniune: sruarocT ObLIH 3aKperuieHbl 3akoHOM B 2020 roty: HaJIeXKHOCTb,
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YIPaBJISIEMOCTh, CIPABEJJIMBOCTD, TIOCTOAHHbBI MOHUTOPUHI U OTBETCTBEHHOCTH [8|. Bo-
Jlee aKTUBHYIO IIO3UIIMIO B 3TOM BOIIPOCE 3aHUMAIOT YacTHble KOMIIAHUU, KOTOpblEe 3aHU-
MmaroTcs paszpaborkoit I u Takoit 1momaxo/1 mpaBUTEILCTBO HAXOIUT BEChbMa yIOOHBIM U
ONITUMAJILHBIM, J1abbl HEe CTABUTH IIPABOBBIE INPErpajibl /s yCKopeHHoro passutusa N

[9,10].

OinH U3 MUPOBBIX JIHJIEP B chepe NCKYCCTBEHHOTO MHTEJIJIEKTa TPUIEPKUBACTCA WHOM
TaKTUKN B 00jiacTu mpaBoBoro perynupoBanus, dem CIIIA. B 2015 roxy. Kurait npunst
rocynapcreernyio mporpammy passurus KHP «Made in China 2025» [11]. Kpowme s1o-
ro, ObL1a nmpuHaTa [IporpamMmma pa3BuTHs UCKYCCTBEHHOTO MHTE/LJIEKTA HOBOI'O IIOKOJICHHS,
rje oba3HavYeHbl TaKle aMOUITNO3HbBIE Mejin Kak K 2025 rojy crarh JujJepoM B OOJIBIITNH-
ctBe cdepax NN, a yxe xk 2030 roay 3aHATH JUIAUPYIOIIHE MO3UIIMUA B MUPE U CTATh
MeKTYHAPOIHBIM HUHHOBAIMOHHBIM IIeHTpoM B cdepe MN. st BeIoHEHNST 3TUX aMOu-
IIMO3HBIX IeJIeli /U1 HAYAJI0 BbIIEJICHbI 3HATUTeIbHbIE HHBeCTHIMN B oTpacss 1 (12, 13].
[Tonmutuka Kutas B chepe MeKTyHAPOTHOTO COTPYIHIYECTBA 00YC/IOB/IEHa CTPEM/IEHIEM
pacIpocTpaHuTh KuTajickue crangapTsl |14, 15]. B mpaBoBoe peryiuposatue B obaactu
N B Kutae HOCUT IpEeUMYIIECTBEHHO CTPATErNYeCKUl XapaKTep W HalleJIeH Ha BBIXOJT B
smaupytorue nmosurmn B Mmupe B cepe M. Kak u B CIITA, tak u B Kurae He memaercs
aKIeHT Ha 3Tu4eckue HOpMbl. B orimmame ot CIIIA B Kurae orcyrcrytor rpanunsr NI,
BTOPKEHUE B JIMYHOE TTPOCTPAHCTBA W YACTHYIO KU3Hb YeJI0BEKA.

B orymmune or CIIIA n Kuras, EBpocoios ropasmno 60blie 3a00TUTHCS 00 3THIECKOIT
pernamenTamnuu cucreMbl . Bakon, npemioxkennsiit EBporeiickoit komuccneit 21 ampesist
2021 rojia, HAIIpaBJIeH Ha CO3J/IaHKe 00IINeil HOpMATUBHO-TIPABOBOI 0Aa3bI JIJII UCIIOIH30Ba~
HUsI MCKYCCTBEHHOrO nHTe/UteKTa [16, 17].

PaccvoTpes ocobennocTu mpaBoBoro perysiaupoBanus VckyccTBeHHOro MHTE/LTIEKTa B
CIIA, Kurae, EC, moxu0 ormeruts cieaytoriee. B CIITA mpeobiamator naTepech O6ms-
Heca, ucciaeoanus B cpepe U BeryTest B 4aCTHBIX KOMITAHUSX, OHU 00JI€€ aBTOHOMHBI
U KOMITAaHUSM JIaeTcsd ¢BOOOIa ucceoBannsd. ['ocy1apcTBO MOIJIEPKUBAET UCCICTIOBAHUS
NN B cdepe oboponbl n GezonacuHoctu. B Kurae mporpaMMbl 110 pa3BUTHIO U IIPOJIBU-
JKEHUIO MCKYCCTBEHHOI'O MHTE/IEKTa MHUIMUPYIOTCS TOCYIapCTBOM, IIPUYEM IPUOPUTET
OTJAETCA TeM HaIlPABJICHUSIM, TJe OILyIIaeTcss HeXBaTKa CIICIUAJINCTOB, HAIIPUMED, B 00-
JlacTu 3j7paBooxpanenus. Kurait crpemurcs npojasurath csou cramgaptel U B Mmupe u
rak:ke Kak CIITA axtusaOo BHempsier 1 B BoeHHOI MPOMBINIIEHHOCTH. A Ipe3MepHOMY
BHe Ipennio srudeckux HopMm Kak B CIIIA,| rak u B Kurtae He nmpugatoT 60/bI10€ 3HAYMEHHTE,
T.K. TocjieiHne MOoryT nputopmosutsh pazsutue V. Hanporus, EC Bo rmaBy yria cra-
BHUT STHYECKHE HOPMBI, MHOXKECTBO 3allPETUTE/ILHBIX HOPM, IPEJIOTBPAIIAIONIEe PUCKH,
orpanmnuenne NI B cdepe BMernaTenbcrBa B 4aCTHYIO KU3HD dejioBekal18|.

B macrosiee BpeMs OYEBUIHBIM CTAHOBUTCS, UTO HEOOXOJIUMO CO3JIaHME HAIMOHAIb-
HOT'O 3aKOHOJIATEJILCTBA, CIIOCOOHOTO I'MOKO PEryJIMpoOBaTh OOIIECTBEHHbIE OTHOIIIEHUS CU-
cTeMbl UCKyccTBeHHOro nHTe/ekTa. Onbir EC roBoput o ToM, 4TO IpeBampoOBaHue ITU-
YeCKMX HOPM BejieT K TopMmoxkeHuto paszsutus orpaciu WUN. Tlostomy BechbMa BarKHBIM
SIBJISIETCS] BBIOPATD ONTHMAJIbHOE IIpaBoBoe perynuposanue cucreMbl N, dopmupyroriee
HAITMOHAJILHOE TIPABOBOE I10JI€, B KOTOPOM JIeATETbHOCTh UCKYCCTBEHHOI'O MHTEJIJIEKTa HE
OyJeT orpaHuveHa, 3alpeTaMy U IPaBOBBIMU Oapbepamu, ¢ ojHoi croponbl. Hy a ¢ jipy-
roif CTOPOHBI, 9TO IMPABOBOE IOJIE TTO3BOJIUT IPEJIOTBPATUTh HETATUBHBIE U BPEIOHOCHBIE
nocyenctsusg VW misa obmrecTsa.

KakoBbl ke MoryT OBITH OCHOBHBbIE HalpabjeHus Konnennnit Bo-mepBbIX, ciexyer
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JlajIbHellIee pa3BUTHe MOHATUIHOTO alapaTa, 9To BIIOJHE OTBeYaeT TPeOOBAHUAM pa3-
putus V1. Bo-BTOpbhIX, 0003HAYMNTHL MPUHIIUIILI, B TOM Yucjie u dtudeckue. [Ipu meso-
CcTaTKe 3aKOHOATEJTbHBIX HOPM UMEHHO ITPUHIIUAIIBI MOT'YT 3aIIOJTHATH HEJIOCTATKU U ITPO-
OeJIbl B 3aKOHOJ/IATE/THLCTBE. VIMEHHO TMPUHITUIIBI OMPEJIE/IAIOT TOT MPaBOBOI (DyHIaMEHT,
Ha KOTOPOM OyJIyT cTpouThcd mpaBoBoe perysupoBanua NN. B moknajge OyayT mpuse-
JICHBI OCHOBHBIE IIpeJijIaraeMbl IPUHIUIILI. B-TpeTbux, HEOOX0IMMO B COOTBETCTBUU CO
Crparerueii-30 ompe/1e/TMTh TPUOPUTETHDBIE HAIIPABICHIS PA3BUTHS CHCTEMbI HCKYCCTBEH-
HOT'O MHTEJIJIEKTa. B-4eTBepThIX, OJTHIM U3 KJIIOUEBBIX BOIIPOCOB SIBJIETCS OIIPE/Ie/IeHne
npasosoro craryca . Cunraem, aTo Hanbosee mpaBUILHBIM sBJIgeTCst MHenue, uro VI
SABJIETCS OOBEKTOM, HO He cyObeKToM mpaBa. Vcxosa u3 9Toro neodXoIMMo 3aKPENuTh B
[IPABOBOM aKTe, UTO CUCTEMa UCKYCCTBEHHOIO MHTEJIJIEKTa He 00JIa[aeT IPaBoCyObeKTHO-
crbio. B-tigThix, npusnars M ncrouyHnkoM moBbIIIIEHHO# onacHocTH. PUcKM U yrpo3bl
JIECTBUTE/IHHO MOTYT CYIIECTBOBATH, HO OINEHUBATH MX HY?KHO KOMILIEKCHO, YIUTHIBATD
X peajbHOCTh 1o pakTam. B jasbHeiimeM HEOOXOMMO BBECTHU MOPSIOK JIUIIEH3MPOBAa-
HUS JIeATETbHOCTH Pa3pabOTINKOB UHTEJIIEKTYAIbHBIX HH(POPMAIMOHHBIX CUCTEM, U CEpP-
TuduKanua nocaeHnX. B-MIecThIX, cile/lyeT 3aKpenuTh, YTO aBTOPCKHUE MIpaBa paspa-
6oTankoB M. Ocraercs moka OTKPBITBIM BOIIPOC 10 ABTOPCKHUM ITpAaBaM MTPOU3BEICHUN,
co3taBaeMoii camoit cucremoii 111. B-cegbMbIX, ciieyeT BBeCTH IIPABOBblE OrpaHUYe-
Hug ucnoJib3oBannsg U mis ciexkenuns 3a Jiio/IbMU,BMEIIATETHCTBE B JTUIHYIO 2KU3HDb U B
JITYHOE TTPOCTPAHCTBO Y€JIOBEKA.

MHoroobpa3ue TexXHOJIOrni, 6e3ycjI0BHas HOBU3HA Pa3BUTHUS MUCKYCCTBEHHOI'O WHTEJI-
JIEKTA, OTCYTCTBUE ODIEMUPOBOTO TOXOJA JE/IaeT MPOIECC TPABOBOIO PEryJINPOBAHUS
BecbMa CJI0KHBIM. CJielyeT OTMETUTh, YTO YeJI0BEYECTBO ¢ TAKO# ITPOOIEeMOit 38 MHOIO-
MUJIJITMOHHYIO CBOIO SBOJIIOIUIO HE BCTPEYATIOCH. BIOJIHE BO3MOXKHO, 9TO 9TO IIPObIIEeMa
erie ABJIACTCA HEeJTOOINEHEHHON U Yepe3 OTHOCUTEIbHOE KOPOTKOE BpeMs MPU TAKUX TEM-
nax pasputug N desoBedecTBO MOXKET CTOJKHYTBHCA ¢ 0OJiee CIOKHBIME MPOOJIEMaMHU.
[TosToMy ITpaBoOBOE peryJimpoBaHre CUCTEMbI HCKYCCTBEHHOIO MHTE/JIEKTa Y2Ke ceifvac sB-
JITeTCs XKU3HEHHO BasKHBIM BolpocoM. HecomHeHHO, caMbIM ITPaBUILHBIM OBLIO IPUHATHE
yuupepcasbuoit Konreniuun OOH 1o npaBoBomy perynuposanuto VIV, B koTopoit 66110 ObI
JaHO OlIpeaesicHrne NCKYCCTBEHHOMY HMHTEJIJIEKTY U 6BIJII/I IPUHATBI YHUBEPCAJIbHBIE ME2K-
JIYHApOJ/IHbIe HOPMBI B 31Ol cdepe. Hopmarusnoe 3akperuienne cranjgaproB N takxke
TpedyeT hokyca BHUMaHUA. BrioHe nemecoodbpasno, eciau crangaptel U, ma u apyrue
HOPMBI OY/IyT pa3pabaTbiBaThbcd B 00IIEpernoHaIbHOM MacIiTabe, HanpuMep, ¢ Kazaxcra-
HOM.
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Texnosiorum 60JALIINX AaHHbIX 1 MCKYCCTBEHHOI'O
NHTEJIJIEKTAa B CbIPbEBbLIX OTPACJ/IAX
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Annoranusi: B cratbe paccmaTpuBaeTcs BIUSHUE HA ChIPHEBBIE OTPACIN TEXHOJIOTUI
Bonbmux Jamabix u UckycerBennoro MuTeekra. AKTyaabHOCTb JIAHHOTO HAIPaBJIe-
HUs 00YCJIOBJIEHA HEOOXOIMMOCTBIO TIOBBITIEHUS 3(DPEKTUBHOCTU U YCTOMIUBOCTU ChIPbe-
BBIX CEKTOPOB B YCJIOBUSIX PACTYIIMX SKOJOINIECKUX TPEOOBAHUI U PHIHOYHON HECTaOMTh-
Hoctu. MarmuuHoe oOydeHne M KOMIIbIOTEPHOE 3pEHNe MCHOJIB3YIOTCA JIJIsT ONTUMI3AIIN
IIPOIIECCOB T'€0JIOTOPA3BEJIKU, JTOOBIYN U epepaboTKU MOJIE3HBIX NCKOIaeMbiX. B pabore
00CY2KJIaIOTCS MIPUMEPbI YCIENTHOIO MPUMEHEHUS 9TUX TEXHOJIOTHI, & TAKXKe BBI3OBBI U
Oapbepbl, CBA3AHHbIE C UX BHEJpeHneM. TakxKe 1MoI9epKUBaeTCs BayKHOCTh UHBECTUITUOH-
HOT'O IT0JIX0/1a K MU POBU3AIUN U HEOOXOMMOCTH Pa3BUTHS KBAJIU(MUIIMPOBAHHBIX KA/IPOB
JIJIS TOCTUKEHU S KOHKYPEHTOCIIOCOOHOCTU U YCTOMYNBOTO Pa3BUTUS CHIPHEBBIX KOMITAHUIMA
B COBPEMEHHBIX YCJIOBUSIX.

Kuarouesbie cioBa: Bosbmue [lannbie, Mckycersennniit nTenekT, cbipbeBbie OT-
pac/, ONTUMUA3AIU TTPOTECCOB, MIUMPOBU3AIIUS.

BBenenne

ChIpbeBbIE OTPACIN TIPEJICTABIAIOT COOON OCHOBOIIOIATAIONININ SJIEMEHT MUPOBOiT 9KO-
HOMWKW, [TPEJIOCTABIIAS IPYTUM OTPAC/ISIM BarKHbIE PECYPCHI, TAKNe KaK MeTaJslIbl, MITHe-
paJIbl U KCKOTIAeMOe TOILJINBO. XOTs 3TH CEKTOPa TPAIUITMOHHO OB KOHCEPBATUBHBIMU, B
HACTOSIIEe BPEMs OHU IT€PEKUBAIOT 3HAYUTEIbHbIE M3MEHEeHUs 0J1aroJiapsi CTPEMUTEIHLHO-
My YBEJIHYEHUIO 00HEMOB JAHHDBIX U JIOCTUKeHUsM B obstactu VlckyccrBennoro Unresuiex-
ta (IN). Takue texnosnorun, kak Bosbime Janubie u NI, 0OTKpBIBAIOT HOBBIE TOPU30H-
TBI JIJIs YJIYUIIIeHUs TPOIECCOB, TOBBIIIEHUS YPOBHsI O€30IIaCHOCTH, CHUXKEHUS PACXO/I0B
U JIOCTUZKEHUs YCTOMYNBOIO pa3BUTUA. B yCIOBUAX MCTOIIEHUS JIETKOJOCTYITHBIX PECyp-
COB, BO3PACTAIONINX YKOJIOITICCKUX TPEOOBAHNI 1 HECTAOMILHOCTH Ha, PHIHKAX BHEIPEHUE
9TUX TEXHOJIOTUI CTAHOBUTCS HE IPOCTO IMPEUMYIIECTBOM, & HEOOXOIUMBIM YCJIOBUEM ISt
BBIZKMBAHUS W YCIIENITHOTO Pa3BUTHS.

Anmveiiia @. m OsmmBeiipa A. yTBep:K1ai0T, 9YTO «B CHIPHEeBOM cekTope Bosbimme Jlannbre
IIPEJICTABIAIOT COOO# CIOXKHBIE TTOTOKH MHMOPMAaIUN, KOTOPhIE MOYKHO OXapaKTePU30BaTh
HECKOJIbKUMHE aclieKTaMu. Bo-1epBhIX, JaHHbIE TeHEPUPYIOTCSA B OIPOMHBIX 00beMaxX — OT
TepabaiiToB ceicMIIecKOit mHPOPMAIIUN JI0 TOCTOTHHBIX ITIOTOKOB JAHHBIX ¢ MHOTOUNC/IEH-
HBIX JATUYMKOB Ha IIPOMU3BOJCTBEHHBIX ILIONaaKax. Oxumaercs, 91o K 2025 romgy odobem
JIAHHBIX B MUpe JoCTUTHET 175 3eTTabaiiT, IpudeM 3HAYUTE/IbHAA YaCTh OYIET CBdA3aHA
C TPOMBIIILJIEHHBIMU CceKTOopaMu. Bo-BTOPBIX, CKOPOCTH MOCTYILIEHUS JIAHHBIX TpeOyeT nux
00pabOTKM TPAKTUIECKH B PEaIbHOM BPEMEHU, YTO KPUTUIHO JIJIsd YIIPABJICHUS aBTOHOM-
HBIMH CUCTEMAaMU U IIPEIOTBPAICHUS aBapUii».
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IIpeumymiectBa u mpobjieMbl ucHoJib3oBaHus Bosbmimx manabix u I B
CBIPBEBBIX OTPACJIISAX

UckycerBennbiit THTEIIEKT TO3BOJISIET CHCTEMAaM BBITIOJIHATE 38/1a9Hl, KOTOPbIE 00bIU-
HO TPeOYIOT YeJI0BEYECKOI0 BMEMIATETLCTBA. B CHIPHEBOM CEKTOPE K/IIOYEBBIMU TEXHOJIO-
TUSIMU ABJISIOTCA MAIUHHOE 00y4YeHre, KOTOPOe IMMOMOTaeT BBIABIATH 3aKOHOMEPHOCTH 1
MIPOT'HO3UPOBATH PE3Y/IbTATHl HA OCHOBE JIAHHBIX, a TaKXKe INIyDOKOoe 00ydeHue, UCITOJIb3Y-
I01Iee€ MHOTOCJIOHBIEC HEMPOHHbBIE CETH I AHAJIN3a M300PaXKEHU U CJI0ZKHBIX BPEMEHHBIX
ps0B. KoMmmbioTepHoe 3peHune 1mo3BoJisgeT aHaJIu3upoBaTh BU3yabHbIE JIaHHbIE ¢ pa3/Ind-
HBIX UCTOYHUKOB /[IJIsI MOHUTOPUHTA U OIEHKH.

Big Data u nckyccTBeHHBIN MHTEJIEKT CTAHOBATCS BaXKHBIMU MHCTPYMEHTAMH B ChI-
PbEBBIX OTPAC/IAX, OCOOEHHO Ha Pa3/IMIHBIX dTallax ITPOU3BOJICTBEHHOIO Iporecca. [eo-
JIOrOpa3BeJiKa, M3-3a CBOEHl BBICOKOH CTOMMOCTU M PHCKOB, 3HAYUTEILHO IIpeodpasyercs
OJrarosapst HOBBIM TEXHOJIOTUSIM. AJITOPUTMBI MAIIUHHOTO U TJIyOOKOro oOyueHust oOpa-
O6aTBIBAIOT OOJIBINNE OOBEMBI JAHHBIX, BK/IOUAs CeficMUIeCKne U MAarHUTOMETPHIECKUE
HCCJIEIOBAHMSI, YTO IIOMOTIAeT BBISIBJIATH AHOMAJINN, TIOTEHIINAJIHHO YKA3bIBAOIINe Ha Ha-
Jimane MuaepaJsioB. [Ipumenenune N MoxkeT yBeIMYINUTD YCHENTHOCTD TTOUCKOBLIX paboT Ha
10%, a BpeMsi mHTEpIpPETAMA JAHHBIX COKpaTuTh 10 H0%.

DTall IJIAHUPOBAHUS U MPOCKTUPOBAHUS TOPHBIX PAOOT TAKYKE MEHAETCS O] BIMAHU-
em . AnropuTMbl ClIOCOOHBI aHAJTU3UPOBATH ME€OJTOTHICCKUE JIAHHBIC U SKOHOMUYIECKHE
YCJIOBUS JIJIT ONTUMU3AIUU Pa3pabOTOK, YTO MOXKET CHU3UTH KallUTAJIbHbIE 3aTPATHI Ha
6% W MOBBICUTD YUCTYIO IPUBEICHHYIO cTOMMOCTH IpoekTa Ha 10%. Kpome Toro, Texmo-
JIOTWH TPOTHO3UPOBAHUSI PUCKOB MOMOTAIOT 3apaHee BbISBJIATH BO3MOXKHbBIE MTPOOJIEMBI,
CBSI3aHHBIE C YCTOMYUBOCTBHIO ITTAXT.

Ha cragum 1066 n nepBudHOI 11epepaboTKM NCKYCCTBEHHBIN MHTE/JIEKT U OOJIBITTIE
JIAHHBIE TIOKA3BIBAIOT OCOOEHHO BIEYAT/IAIONINE pe3yabTaThl. lcroab3oBaHne aBTOHOM-
HOIl TEXHUKW, HAIPUMED, OECIIMIOTHBIX CAMOCBAJIOB, YK€ aKTUBHO BHepsieTcs. CorytacHO
uccienoBarusm B.H. Babua n E.A. Kupnosoii, «takne MaIimHbl MOTYT TOBBICUTH TTPO-
U3BOANTEILHOCTD Ha 16% 1 cHusnTh pacxoas Ha Tomimso Ha 10%». ITpumenenne mpe k-
THUBHOT'O OOCITY?KIBAHIS, KOTOPOE TIO3BOJISET IIPEJICKA3bIBATH ITOJIOMKH 00OPY/IOBAHIS, MO-
JKET COKPATUTh He3allJIaHnPOBAaHHbIE TIPOCTOU Ha 37%, ¢ MOTEHIMAILHON SKOHOMUEH [
KoMmanuii B pazmepe 10 $30 mupa k 2025 roxy. B obsactu oboramenus NN yupasiger
IIPOIIECCAMHE B PEXKHMME PeasIbHOIO BPEMEHU, YTO MOXKET ITOBBICUTDH U3BJIEYEHUE ITOJIE3HBIX
KOMIIOHEHTOB Ha 3% U cHU3UTH noTpedsenue pecypcos Ha 10%.

Yro KacaeTcss SKOHOMHIECKOro 3 @deKkTa 1 PhIHOYHBIX TEHIEHIIN, KaK II0IIepKuBa-
or A.C. Bopucos u C.A. Kynukos, «1/1o0a/ibHbIIl PRIHOK UCKYCCTBEHHOI'O MHTEJLIEKTa B
HedTerazoBoOM CEKTope OBbLT OlleHeH B 2,5 MUJLIUAP/Ia Jo/utapoB B 2022 rojly u, coriacHo
MIpOrHO3aM, BbIpacTeT 10 4,2 munnuapaa 1oa1apoB K 2027 romy, TeMOHCTPpUPYS CPeJIHe-
ronosoii Temn pocta 10,8%». Anasornanble TeMIbl HaOIIOAAIOTCS U B TOPHOI00BIBAIOIICH
oTpacu. Bemyiipe KoMtaHuu akKTHBHO UHBECTUPYIOT B mudpoBusaiuio. Tak Hampumep,
komitanusi Vale Bioxkuia 6osiee $160 mumnonos B cgoii Lentp Mcekyccrsennoro Mure-
sekTa, a Shell u BP cozganmu crenuaibHble mMoapasieseHust s paboThl ¢ aHAJIUTHKOMN
naHubix u M.

HecMmoTrps Ha 3HAYUTE/IBLHBIN TOTEHIIMA, BHEJIPEHUE TEXHOJIOIU OOJIBIIUX JAHHBIX U
HUCKYCCTBEHHOT'O MHTEJLJIEKTA B CHIPHEBBIX OTPAC/IAX CTAJIKNBAETCI C MHOYXKECTBOM TPYIIHO-
creii. IlepBoHadasibHbIe NHBECTUIIMN B HOBOE ODOPY/IOBaHME, IIPOrPaMMHOE obecliedeHne
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n nHGPACTPYKTYPY MOI'YT OBIThH BeChbMa 3HAYUTEIbHBIMU. Tak:Ke CYIIeCTByeT HeXBaT-
Ka KBaJIMQUIMPOBAHHBIX CIEINUATICTOB (AaHAJUTUKA JIAHHBIX, HHKEHEPBI [0 MAIITUHHOMY
0OYUEHHIO), YTO 3aTPY/IHIAET MPOIECC aJIalTallii HOBBIX TE€XHOJIOTUIA.

C10:KHOCTH MHTEIPAIH COBPEMEHHBIX II(POBLIX PEIIeHHil ¢ yCTapeBIINMU CHCTEMa-
MH TakK:Ke IPeJICTaB/IsI0T coboii cepbe3Hyro mnperpaay. K Tomy xke, juid 3¢dpdeKTuBHOI
paboThl TpebyeTcsi 00eCIeInTh BBICOKOE Ka9eCTBO U JIOCTYIIHOCTH JAHHBIX. Y BeJIUYeHne
IUCTIa TOAKIIOUEHHBIX YCTPONCTB U CHCTEM CO3/aeT JIOMOJTHUTEIbHBIE PUCKUA B 00/1aCTH
KnOepbe301acHOCTH, 9TO TpebyeT 0co60ro BHUMAHUSI.

3akJiroueHue

Komnanum, KoTopble THBECTUPYIOT B MM POBU3AIINIO, PA3BUBAIOT HEOOXOMMbIE HABBI-
KN U aJallITUPYIOT CBOM OM3HEC-TIPOIECCHI, He TOJIHKO YKPEIJISIOT CBOIO KOHKYPEHTOCIO-
COOHOCTH, HO M BHOCAT BaXKHBIN BKJIAJ B cO3jaHue OoJiee ycToiunBoilt u 3¢pdeKTuBHO
ceIpbeBoil unmycTpun Oymayiero. [Ipeojosienue cymecTByonux 0apbepoB TpedyeT KOM-
IJIEKCHOT'O TIOJIXO/IA, BKJIIOYAsl PA3BUTHE KA POBOI'O IOTEHIUAJA, CO3/IaHUE OTPACIEBBIX
CTaH/IAPTOB JIAHHBIX M obecliedeHne KubepOe30macHOCTU. TeM He MeHee, JIOJrOCPOIHbIe
BBITOJIbI OT UG POBOI TpaHC(HOPMAIINK CHIPHEBBIX OTPAC/IEH ABJISAIOTCA HEOCIIOPUMBIMU 1
KPUTUYECKU BayKHBIMU JIJId UX JlajbHeiinero pa3sutusd B X XI Beke.
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OnTtuMu3aliis IIOCTaBOK KapOoHaTa 6apus C MOMOIIBIO
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Annaoranusi: B craTtbe paccMOTpeHbI aKTyaJIbHbIE ITOAXO0/IbI K YIIPABJIEHUIO TOCTABKAMUI
kapbonara Gapusi (BaCO3) B crpanax CHI. YuursiBas mmpokyio cdepy mpuMeHeHust
BEIECTBA, O0ECIIEYEHHOCTh CBIPHEBON 0a30#f M POCT MPOMBINIJIEHHOTO CIIPOCA, AKTya-
JINBUpYyeTCsl 3ajada TOBbIeHnsT 3MMOEKTUBHOCTH JOTUCTUIeCKuX 1ernovek. OcHoBHOE
BHUMAHIE YJEJeHO BHEJIPEHNIO MU(MPOBBIX U aBTOMATU3UPOBAHHBIX PEIeHN B yIIpaB-
JIEHEe TPOU3BOICTBEHHO-COBITOBBIME TIPOIECCAMHU, & TaKyKe OPTaHU3aIuN yCTONIUBBIX
KaHAJOB CHAOXKEHNsI BHYTPHU PErMOHA.

KuroueBbie ciioBa: Kapbonat bGapus, mmoctaBku, joructuka, crpanbl CHI', aBromaru3za-
s, U POBU3AIIHA.

BBE/IEHUE

Kapbounar 6apusi (BaCO3) — BaKHeiilllee HEOPraHHYECKOE COEIMHEHUE, AKTUBHO

IIPUMEHAEMOE B CTEKOJIbHOM, KepaMUYeCKON, MeTaJlJIypPrudecKoil, 3JIeKTPOHHON U XUMU-
geckoit orpacisx. B crparnax CHI' ciipoc Ha Hero crabmiIbHO BBICOK, OCOOEHHO CO CTOPOHBI
MPEeIPUATAN, CIeNUaTU3UPYIOMNXCs Ha TPOU3BOJICTBE CTEKJIOKepaMUKU, (heppuTtoB u
TEIION30JIAIMOHHBIX MaTepuasos [1].
HecmoTpst Ha Hamdme KpyHmHBIX MeCTOPOXKJEHUII OapuTa W PasBUTON IepepadaThIBaIO-
11eil TPOMBINIJIEHHOCTH, B PErnOHe COXPAaHAIOTCH MPOOJIEMBI, CBA3AHHBIE C YIIPABJIEHUEM
[OCTaBKAMM: yCTapeBIlas JIOrucTudeckasg uHpacTpyKTypa, ciaadas udpoBu3alus
YVIPABJICHUS IEIMOYKAMU IIOCTABOK, 3aBUCHUMOCTH OT CE30HHBIX U T'€OHOJIUTHIECKUX
dbakropos (2, 3]. DTm 1upobIEMBl TPEOYIOT CHCTEMHOIO MOAXOAA K MOJEPHU3AINN
[IPOU3BOJICTBEHHO-JIOTUCTUICCKIX TTPOIIECCOB.

CroipbeBasi 6a3a U IPOU3BOACTBEHHBbIE IEeHTPbI OCHOBHBIMU IIPOU3BOIUTEISIMUI
kapbonara OGapust B CHI' aBisrores npeanpusatus B Poccun, Kazaxcrane, Ysbekucrame
u Apmennu.

Poccust pacmosiaraer kpynHedmmmu G6apuTOBBIME MeCTOPOXKIeHnsaMEu (Xakacusi, 3a-
Gaiikaibe) W MOIIHBIME nepepabarbiBaromumu MorHocTsivu |3]. Kasaxcran passubaer
coOCTBEHHOE TTPOU3BOJICTBO Ha Oaze Mecropoxkienuit B zKamObLickoit obactu, ¥Y30eKku-
craH 1 ApMeHUs aKTUBHO HAPAIUBAIOT 00BEMBI ITepepaboTKu bapuTa ¢ OpueHTaInel Ha
sKcropt B crpanbl Llenrpanbroii Asun n 3akaBKasbs [2].

Taxum 0OpazoM, permoH pacrojaraeT yCTONInBOi MPOU3BOACTBeHHON Oazoit. O iHako 6e3
9 DHEKTUBHOTO JIOTUCTUIECKOTO 0OECIIeYeHNsT U MOJIEPHI3AINN YIIPABICHUS TOCTABKAMH,
MOTEHITHAJT TUX ITPOU3BOJICTB HE MOXKET OBITh peaIm30BaH B MOJIHOM Mepe. Pertenns cire-
JIyeT MCKaTh B 00JIACTH MU(PPOBU3AINKA ¥ aBTOMATU3AIUN MIPOIECCOB. ABTOMATU3AIUS
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u nudpoBu3anus JOrUCTUIECKUX IHpoiieccoB CoBpeMeHHbIE YCIOBUST TPEOYIOT Iie-
pexojia K yIpaBJIeHUIO [TOCTaBKAMU Ha OCHOBE IIQPPOBBIX IIATGOPM, HHTETPHPOBAHHBIX
ERP-cucrem 1 mHTE/IEKTYaIbHBIX HHCTPYMEHTOB aHasm3a 4], [6].

OCHOBHBIE HAIIPABJICHUS aBTOMATH3AIIIIL:

e ERP-cucremsr (Hanpumvep, SAP, 1C:ERP) nosBosisiior BecTr y9éT 3amacoB, aBTOMa-
TU3UPOBaTh (POPMUPOBaAHUE 3aKA30B, yIPABJIATH rpacdukaMu oTrpysku [6].

e Cucrembl MouuTopunra tpancrnopra (TMS) ofecriednBaioT KOHTPOJIbL 3a TEPe/IBH-
JKEHUEM MPOJLYKIMU, COOJIIOIEHNEM CPOKOB MOCTABKK, MapIipyTusaiueii [4].

o WMS-cucrembl TpUMEHSIOTCS JIJIst TOBBIIIeHUsT 3(DMOEKTUBHOCTUA YIIPABICHUS CKJIa-
JJaMU U CHUZKEHUS YPOBHS MOTEPh IPU XPaHEHUM.

e Anaymrtuka crpoca Ha 6aze VU mo3Bossier mporHo3upoBaTh 00BEMBI TTOTPEOIEHUS
U aJalTupOBaTh IPOU3BOJCTBEHHbIE IIJIAHBI IO/ MOTPEGHOCTH PHIHKA [4].

Hecmorpst Ha Hasmaue obimero skonomudeckoro npocrpancrea (EADC), B morucruke
KapboHaTa Oapus COXPaHSIOTCA BBI3OBbI:

® BLICOKAd JI0JIF PYYHOTO YIIPaBJICHUS;
e cjabas MMPO3PAYHOCTH IEIMOYEK TOCTABOK;
® OTCYTCTBHE €JIMHOTO IMU(MPOBOTO MTPOCTPAHCTBA MEXKJTy CTPAHAMU;

® HEJIOCTATOK CIIENUAIN3UPOBAHHOIO TPAHCIOPTa (B YACTHOCTH — PePMETUYHBIX I1U-
CTepH U KOHTefiHepoB) [3].

BosMmozxaBIMEI IIyTAMU peHieHudA YKa3aHHbIX HpO6JI€M MOI'yT ABJIATBHCA:

Cozmanue obreit nudpoBoit maaTdopMbl Jijisi TPOU3BOAUTEIEH U TOTpeduTe /el B

CHT [4].

PasBurue mHTEPMONAJIBHON JIOrUCTUKU (aBTO; K.JI., KOHTEHHEPHbIE MEPEeBO3KU) C
yaérom reorpadun mocraBok |[1].

(DOpMI/IpOBaHI/Ie PEruoHaJIbHbIX pacCIIpeae/IMTe/JIbHBbIX HEHTPOB B KJ/IIOYEBbLIX TPaHC-
mopTHBIX y31ax — Anma-Are, HoBocubupcke, Tamkente, Epesane.

Bueapenne EDI-o6Mena (3/1€KTPOHHBIH JTOKYMEHTOOOOPOT) MEXKJly CTpaHAMHU, BXO-
JIAIIAME B COTJIAIeHusI O CBOOOHOI Toprosiie [5].

DkxoHoMu4YecKuii 3Pp@eKT U yCTONYINBOCTh MNOCTABOK Npu MU POBU3ANUS
JIOTUCTUYECKHUX MPOIECCOB

[HudpoBuzanus u MojiepHI3aIUs JIOTUCTHIECKUX TTPOIECCOB ITPU MOCTaBKaxX KapOo-
HaTa O6apus IMO3BOJISIOT:

CokpaTuTh JIOTUCTHYECKHE U3Aep:KKn 710 20
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e [loBBICHTH TOTHOCTH U IPEeJICKa3yeEMOCTDb ITOCTAaBOK;

e VBeuunTh SKCHopTHBIA noTeHnman crpan CHI' 6aromapst yiydineHHO# KoopanHa-
[N MEXKJIy MPOU3BOIUTENAME U TToTpebuTessimu [1];

o CHUBHUTDH yIJIEPOHBIN CJIeJ] JOTUCTUIECKNX OIEPAIil 38 CIET ONTUMU3AIUN MaPIII-
PYTOB U CHHUKEHHUsI TIOPOXKHEro mpobera [4].

ITepcriekTuBBI pa3BuUTHS MOCTABOK KapboHaTa Gapus s gaibHERero moBbl-
meHus 3(pHEKTUBHOCTH YIIPaBJIeHUs ITocTaBKaMi Kapbonarta bapus B crpanax CHI' neob-
XOJIMMO aKTUBHOE BOBJIEUECHUE MEXKIYHAPOIHBIX U PErHOHAJIbHBIX HHCTUTYTOB. [loTeHIu-
aJIbHbIEe HAITPABJICHUST BKJIFOYAOT:

e Uurerparus c¢ waumuaruBamu «I{udpoBoro mejakoBoro myTus»: COTPYIHUYIECTBO C
Kuraem B pamrax mporpavmmbr «OJIUH MMOSIC — OJIMH IIYTh» MOYXKET CIOCOOCTBOBATD
MOJICPHU3AIME TPAHCIOPTHON U 1 POBOil HHPPACTPYKTYPbI, OCOOEHHO Ha Tepece-
veHnn MapripyToB B [lenTpaabnoit Azun.

e [IpuBjicueHne WHBECTHIUN OT MEXKJyHAPOJIHBIX OpraHu3aiuii: (pUHAHCHPOBAHUE
[IPOEKTOB 110 aBroMarusaimu joructuku u nudposusanuun or EABP, EBPP um
Asnarckoro 6aHKa pa3BUTHSA MOXKET CTATh KaTaJu3aTOPOM YCKOPEHHBIX Ipeodpaso-
Banuii [4].

e Pa3zpaboTka eJIMHBIX TEXHUYECKUX CTAHJIAPTOB M PEIrVIAMEHTOB: COTJIACOBAHUE
CTAHJAPTOB YIIAKOBKHU, XPaHEHUsd U TPAHCIOPTUPOBKM KapOOHAaTa Oapus MeXKTy
crpanamu CHI' cHUBUT n3/1ep2KKY Ha CTHIKAX JIOTHCTHYECKUX Ternodex [1].

e PasBurne «3eJ16HOI» JIOTUCTUKH: BHEIPEHIE TEXHOJIOIHH CHIKenus BbiopocoB CO?,
BKJIIOYAsT TIepexo/| Ha IeKTPU(MUINPOBAHHBIEC BUJbI TPAHCIOPTA M HMCIOIb30BAHUE
9KOJIOTHIECKH IHCTBIX YIIAKOBOUHBIX MATEPUAJIOB, CIIOCOOCTBYET JTOCTHKEHUIO KJIH-
MaTHIeCKUX Teseif [4].

OTU Mephbl, B COUYETAHUM C CHCTEMHO# IudpoBHU3alneil U KOOpJAUHAIEN IeicTBUi
YYaCTHUKOB Ieleil II0CTaBOK, CO3JalyT YCTOMYMBYIO OCHOBY JijId POCTa XUMHUYECCKOH
IPOMBIIIIJIEHHOCTU PErMOHA M YCUJIAT €€ MO3UINK Ha I100aJIbHOM PhIHKE.

SAKJIFOYEHUVE

s crparn CHI', rme mponsBojcTBo u norpebienne KapboHaTa Oapusi pacipeeIeHbl
HEPABHOMEPHO, KJIIOYEBBIM (DAKTOPOM YCTONYIMBOCTH PBIHKA CTAHOBUTCS BBICTPOEH-
Has CHCTeMa YIIpaBIeHUs MMOCTaBKaMu. BHeapeHne MuMPOBBIX pelreHnit, yHuUKAIIST
JIOTHCTUYECKHUX IIPOIECCOB U KOODJMHAIMA JEHCTBUI MeXKy CTpPaHaMU IIO3BOJISIOT
3HAYUTE/IHLHO IOBBICUTH 3(M@MEKTUBHOCTh U CHU3UTH 3aTpaThl JaHHON JIeITe/IbHOCTH.
PasBurue mHTErpupoBaHHONW JOTMCTUKUA U ABTOMATU3AIUU IIPOIECCOB IIOCTABOK CTAHET
BaKHBIM (DAaKTOPOM IMOBBIIIEHUs] KOHKYPEHTOCIIOCOOHOCTH PEruOHATBLHON XUMUUIECKO
IIPOMBIIIJIEHHOCTH.
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BBenenune

SKOHOMI/I‘IGCKI/IIU/I7 (bI/IHaHCOB}:cIIU/I7 KPU3UCHI U PAI IMOJIUTUICCKUX cobnITHi II0CJIe JHUX
IIATH JIET OKa3aJli 3Ha4YUTEJIbHOE BJIMAHME Ha ACATCJIbHOCTD pOCCHfICKHX koMmIranuii. He
NCKJIIOYECHUEM ABJIAIOTCA U 6aHKI/I, KOTOpbI€ JOJI2KHBI II€peCTpanBaThb CBOIO AEATCJILHOCTD
B COOTBETCTBHUHU C HOBBIMU YCJIOBUAMMU.

HeﬂOCTaTOqHaH I‘I/I6KOCTB, YCTapeBIIne CTpaTeruu, HE OTBeYdYalolnue COBPEMEHHBLIM
YCJOBUAM, WA HECBOEBPEMEHHBIE KOPPEKTUPOBKU CTPATETUA MOTYT NIPUBECTU K Pa3BU-
THIO KPU3UCHON cuTyaruu B Oanke. B 9Toil ¢Bsa3u 0cOOYIO aKTyaJbHOCTH MMEET IMOUCK
IIyTed 1 HOBBIX BO3MOXKHOCTEIl M HAIIPABJICHUNA J1eATEJIbHOCTU, HOBBIIIAIOIINX yCTONYN-
ByIO 1 3 heKTuBHYI0 paboTy OaHKA.

OJHUM W3 TaKMX HalpaBJIeHUi siBjisieTcst pabora ¢ KiameHTCKol 6asoil [2]. Kimentot
6aHKa XapaKTepu3yITCsA PA3JINIHBIMU IOKA3aTe/ISAMI, CPEJH KOTOPBIX — I'0JI0Basl BBIPY Y-
Ka, IIPOBeJIeHNe BHEITHESKOHOMUYECKO JedATe/IbHOCTH, HaJINIie BhICOKOPUCKOBBIX Ollepa-
Ui, UCIOJIb30BAHUE NIPOJIYKTOB OaHKa u Jp. HecMoTpsa Ha 3HaYUTEIbHBIE PA3INIUA B
TaKNX XapaKTEePUCTUKAX, MOXKHO BBIABUTH OOIIME UePTHI U MOTPEOHOCTH KJINEHTOB, ITO
MO3BOJIACT C y9eTOM IPEAIOYTeHNl TPy IpeylaraTb CTPaTerun, MO3BOJIAIOIIIe OIITH-
MHU3UPOBAThH B3aMMO/IeHCTBIA OaHKa ¢ KJIHEHTaMN.
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B permennn takoii 3a1aun O00JIBIION BKJIa/T MOYXKET BHECTU HCIIOJIL30BAHNIE COBPEMEHHO-
r'o MHTEJJIEKTYaJIbHOI'O aHAJIN3a JIAHHBIX, ITO3BOJIAIONIET0 ITPOBECTU CerMEHTAIIUI0 KJIMEeHT-
CKOIl 6a3bl 1 pa3paboTarTh aJpecHble EPCOHAM3UPOBAHHBIE TTPEIJIOKEHIS /ISl TIOXOKUX
10 TIEJIEBBIM ITOKA3aTeIsIM I'PYII KJIMEHTOB.

[IpenmyrecTBa TAKOTO POJIA MOJXOJIOB OTMEYAETCH U B PsAJie COBPEMEHHBIX HAyYHBIX
UCCJIEJIOBAHUN, TOCBANIEHHBIX IIOUCKY ITyTell MOBbIeHNs 3D (MEeKTUBHOCTH PAOOTHI ODAaHKA.
Tax, manpumep, B pabore Commarkunoit M.B. moggepkuBaercst akTyaJbHOCTD ITOIX0/I0B
CerMeHTaIuN TOTpeOuTesell ¢ MeIblo N3yYeHNs UX MOTPEeOHOCTel M MPeAIOYTeHnit it
YCIIEITHOTO Pa3BUTHs OU3Heca B yCJOBUAX pacTyllell KOHKypenuuu [3|. ABrop ucciemy-
€T BO3MOXKHbBIE TOJXOJIbl K PEIeHUI0 TAKOro POJia 3a/iad, BbIJe/IsgeT B KadecTBe 0a30BO-
ro HAIPABJEHUS METOJIbl CEIMEHTAINN OOBLEKTOB, IMO3BOJIAIONINE BLIJIEIATDL CXOJIHBIE 110
UHTEPECYIOMMUM OaHK MOKA3aTeIsIM 00bEKThI, HHTEPIPETUPOBATDH MTOJIYYCHHbBIE TPYIIIbI U
YIPAaBJIATb UX PA3BUTHEM, ITPOBOJIA MOJAEPHUBAINIO TTOCTPOCHHONW MOJEN CEerMEHTAITIH.

OCHOBHBIMHI BBIBOJAMU CTATbU SIBJSIIOTCS PEKOMEHIAINH 10 BBIOOPY HOIXOISIINX Me-
TOJIOB KJIACTEPU3AIUNA B 3aBUCUMOCTU OT CIENUMUKAIINT JaHHBIX U IeJIeil cerMeHTaIlnuu,
a TaKzKe MOoIIepPKHUBaeTCss HeoOXOINMMOCTD AaJIbHEHIINX NCC/IeJOBAHUI 110 COBEPITEHCTBO-
BaHUIO TIOJIXOJIOB M Pa3pabOTKe HOBBIX METOOB JIJI YJIyUIICHUs MPOIECCa CErMEeHTAITI
1 TOBBIIIeHNsT 9OPEKTUBHOCTH MapKETUHIOBBIX CTPaTEruii.

AHanornvnbie BOIPOCHl PacCMOTpEHbI B pabore [5], 4To mo3BosIsier aBTopaM c/eaTh
BBIBO/I O IIPEUMYIIECTBAX CerMEeHTAINH moTpebuTteseii 1 3hPEeKTUBHOCTH PAbOTHI KOM-
nanuii. Mcrnonb3oBanne COBpeMeHHBIX TTO/IX0/I0B K aHaIN3y JaHHbIX, B YaCTHOCTH, METO/I0B
KJIacTepU3aIui U KiaaccuuKaiun 00beKTOB ITO3BOJISIOT KOMIAHUSIM CJIe/IaTh MapKeTHH-
roBble KOMIAHUU 00Jiee YCIENHBIMUA U &JIPECHBIMU 32 CUYeT WHIUBHUYAJTM3AIUIN [IPOJIaXK
U [PeJJIOKEHNN M, B KOHYEHOM cYeTe, JJOOUTHCA BBLICOKUX PE3YJIbTATOB JIE€ATeTbHOCTA 1
HCIIOJIb30BaHUSI PECYPCOB.

Meroaunka mncciegoBaHus

B pabote npe iytaraercss aBTopcKasi METOJIMKA Pa3ieeHns KJIUEeHTOB OaHKa Ha OJTHOPO/I-
HbIe TPYIIBI C UCIOJIb30BAHIEM COBPEMEHHBIX METOJOB KJIACTEPU3AINN 00bEKTOB, CPeIn
KOTOPBIX HepapXudecKre 1 NTEPAIMOHHbBIE AJITOPUTMBI, & TaKKe IJIOTHOCTHBIN aJrOPpUTM
IPOCTPAHCTBEHHON Kiacrepusaiuu ¢ npucyrersueM myma (DBSCAN) [1,4]. Meroauka
BKJIIOYAET B ce0s psijl MOC/IeI0BATEIbHBIX IIIaroB, CPeIr KOTOPDIX:

1. Coop BUTPHUHBI JJAHHBIX;

2. Pabora ¢ nporyckaMu 1 aHOMaJIbHBIMK HaOJIIOIEHUSME, UCCJIEI0OBAHIE 3aKOHA PacIpe-
JleJIeHUsl OTOOPaHHBIX IOKA3aTeJIe;

3. N3ydenune cBA3U ME¥XKIy TI€PEMEHHBIMHU.

4. KﬂaCTepI/IBaL[I/IH O6'beKTOB C UCIIOJIb30OBaHUEM Pa3JIMYIHbIX aJII'OPUTMOB I/IHTe.H.HeKTya.Hb—
HOT'O aHAIN3a JAHHBIX;

5. IlpoBepka TOYHOCTH U aJIeKBATHOCTH ITOJIyI€HHBIX PE3yJIbTaTOB.

6. MaTepuperaliust KJIacTepOB U Pe3y/IbTaToOB PabOTHl aJrOPUTMOB.

7. PazpaboTka peKoOMeHIaIuii 1 TapreTHPOBAHHBIX CTPATErHii 110 YLy IIIEeHNIO B3anMO,Ieii-
cTBUA OAHKa C KJIMEHTAMHU.

Anpobanys mpeIoKeHHo METOINKN OCYIIECTBIISIach Ha OCHOBE JaHHBIX O 10 ThbIC.
KJIMeHTax 6aHka, 06C/IeJ0BaHHbBIX 110 16 mokaszaTe isiM (HapuMep, CAHKIIUH, CPEJIHUI JIOJIT,
PEfTHHT, JT0X0J1, BajIoBasi MPUOBLIb, BHEITHEIKOHOMIIECKAs! JIeATeIbHOCTD ).
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IlosyvyeHHbIE PE3yILTATHI

B pesyabrare paboThl aJaropuTMOB U SKCIEPTHOIO aHAIN3a MTOJIyIEHHBIX PE3Y/IbTAaTOB
OBLIO MPEJJIOKEHO BBLIEIUTDH YeThIPe OJHOPOIHBIE TPYIIILI KJINEHTOB OaHKa, CXOKUX 110
CBOUM XapaKTEePUCTUKAM U BKJIIOYAIOIIMX JIOCTATOYHO MHOro HabsomeHuit. CaemaHHbIe
BBIBO/IbI IIOATBEP2K/ICHBI C IIOMOIIIBIO TPEX HE3aBUCHUMbIX METOJ0B KJIaCTCpHU3allun O6’beK-
TOB, OCHOBaHHbBIX Ha Pa3HbIX IIOAXO/JaX K pa36I/IeHI/HO O6’beKTOB Ha KJIaCCBI. Pe3yﬂbTaTbI
paboThl HEPAPXUIECKOTO arJIOMEPATUBHOTO aJITOPUTMAa KJIACTEPU3AINH IIPEJ/ICTABICHBI Ha,
puc.1.

Dendrogram

Distance

Sample Index

Puc.1./lesaporpamma pa3sjejieHnsl KJINEHTOB ODaHKa Ha KJIACTepPhI
Ucrounuk: nocmpoero asmopamu

J171s1 BBIJIEJIEHHBIX KJIACTEPOB ObLIIO IIPEJIJIOXKEHO YeThIPE CTPATErUH, KOTOPhIE MOT'YT ObITh
HCIOJIb30BaHbl GAHKOM IIpU paboTe ¢ PasJIuIHbIMU IPyIIaMu KaneHToB (Tabir.l).

Ornupasich Ha MOJIydeHHbIe Pe3yIbTaThl 1 pa3padaThiBas aJipecHble cTpaTeruu padboThl
C BBIJIEJICHHBIMU TPYIIIAMU KJIUEHTOB, ODAHK CMOYKET OINTHUMHU3UPOBATH CBOM 3aTPATHI U
HOBBICUTD 3(PHEKTUBHOCTD CBOEH PAOOTHI B I1E/IOM.

B kadectBe nasbHefIux HampabjeHuir padOThl MOXKHO IPEIIOXKUTH PACITUPUTD
CIIEKTP MCIOJIb30BAHHOTO WHCTPYMEHTApUs, a TaK»Ke IPOBECTU OIEHKY MOTEeHITNAJIHLHOMN
9KOHOMUYIECKOM BBITOJIbI OT BHEAPEHNUS IPEJIOXKEHHBIX CTPATErnil, BKIIOYasT OIEHKY BJIH-
AHUA Ha YBEJUYEHUE JIOXOJI0B, CHUXKEHUE 3aTPaT, YIydIlleHue KadecTBa O0CTyKUBAHUA U
yJep2KaHue KJIMEHTOB, & TaKyKe aHaJIn3 BPEMEHHON MTePCIIEKTUBBI U PUCKOB.
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Tabmma 1

Hpe,q.naraeMbIe cTpaTerum AJid KJiacTepoB KJINMEHTOB

HazBanme kiacre- | Uuciio Habrome- IIpengsaraemast
.. XapaKTepuUCcTUKa KJIacTepa

pa HHUI B KJjacTepe cTparerus

Bricokasi nmoxomHOCTBH, KpYyIHBIE
Kpynabie u crabuiib- 1266 KJIMEHTBI,  WCIOJB3YIOT  MHOTO | YIepKaHue KJINEH-
HbIE€ KJIMEHTHI MIPOYKTOB, 0€3 PUCKA, C XOPOIINM | TOB

peiiTuHrom

Beoicokasi moxommOCTB, KpyIHBIE
Kpynusle, HO pucko- 847 KJIMEHTBI, WMEIOT MHOro Hpoiyk- | OnruMmusanus mopr-
BBbIE KJIMEHTBI TOB, UCIIOJIB3YIOT PE3epBBbI, UMET | desrst

CAHKITUU

JIOXOHOCTD HUYXKE CPEIHErO, Cpejl-
HoBble um mepcrek- HHEe U MeJIKHe KJIUEHTbI 0e3 puc-

957 AkTuUBHOE pa3BUTHE

TUBHBIE KJINEHTHI K&, HCIOJIB3YIOT MaJjio IPOIYKTOB,

He UMEIOT JIOXOJIOB B DaHKe
Mesnikue KJIIEHTBI C JloXOTHOCTh HUKE CPEHETO, CPEeJl-
PUCKOBaHHBIMHU oOre- | 2463 HUEe U MeJIKue KJUEHTHI, UCo/b3y- | CokpalleHue rpy bl
parnusMu IOT PEe3€PBBI

Wcrounuk: paspabomaro asmopamu
3akJrroueHne

Takum 06pazoM, UCIIOTH30BAHIE COBPEMEHHBIX MO/IX0/I0B K aHAJIN3Y JAHHBIX IO3BOJISIET
HE TOJILKO TIOJIYIUTh MH(POPMAIINIO O KJIUEHTCKON 0ase m ee 0COOEHHOCTSAX, HO U pa3pa-
6oTarh 3P deKTUBHBbIE CTpATEruu B COOTBETCTBHUU C IOJUTHUKON Oanka. Pazpaborannast
METO/IMKA aHAJM3a U IIPEJJIOYKEHHbIE CTPATErnH 10 PaboTe ¢ KJIUEHTCKON 0a30ii siBJis-
I0TCsl JIOCTATOYHO YHUBEPCAJIbHBIMU U MOTYT OBITh UCIIOJIb30BAHbI KaK OaHKAMU, TAK U
pUHAHCOBBIME OPraHU3AIUSIMU B KAUECTBE OJIHOTO M3 BO3MOXKHBIX ITyTell, MO3BOJISIONINX
ONITUMU3UPOBATH CBOIO JI€ATETbHOCTD U BBIHTH HA yCTOWYUBOE PA3BUTHE.
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HNcnonb3oBanne aJropuTMOB MAIIMHHOTO OOyYeHUs AJIsI
MO/IeJIMPOBAHUA TOKa3aTeJell ypoKailHOCTU

Apxunosa M.}O., Cuporun B.II.

Havuonanrvrol uccaedosamenvcrkutl yrusepcumenm
"Bwicwas wxosa sxonomury 2. Mocksa.
Archipova@yandex.ru
https://doi.org/10.5281/zenodo. 15510800

BBenenne

B coBpemennoMm mwupe i Jii000# opraHuzanum ocoOyio BayKHOCTH ITPHOOPETAIOT BO-
IIPOCBI CHU2KCHHNA H3JAEP2KEK IIPOU3BOACTBA M IIOBBIINICHUA SCI)CI)GKTI/IBHOCTI/I JedTeJIbHO-
CTHU. He NCKJIIOUEHUEM SIBJISIOTCA U CEJIbCKOXO3sICTBEHHBIE OpraHu3alnuu, Ha pe3yJibTaT
JIeATETLHOCTH KOTOPBIX OKA3bIBAET BJIMAHUE OOJIBINOE 9HC/I0 (HAaKTOPOB. TOUHDIH yuer
9TUX (PaKTOPOB U PACIIUPEHNE KPYTa JOCTYITHBIX TOKA3aTe/eil, KOTOPhIe MOT'YT OBITH HC-
[I0JI30BAHBI TIPU TTPOTHO3UPOBAHUN PE3YJIBTATOB JIEATETLHOCTU CEJIbCKOXO3SHCTBEHHBIX
KOMITAHU, CYIECTBEHHO BIUSIOT Ha TOYHOCTH MOCTPOEHHBIX MOJIEJIEN U MOT'YT HCIIOJIB30-
BaTbLCS JIJIsl ONTUMU3aInu 3aTpar Komnanuii. CoBpeMeHHbIe cpe/icTBa cOopa nudopMaimn
(big data) HaxomsT MUPOKOE MPUMEHEHNE B PA3JINIHBIX 00JIACTAX, HO eIlle HEeJOCTATOTHO
UCIIOJIB3YIOTCS B CEJIbCKOXO3SIHCTBEHHBIX TPOU3BOJICTBAX.

COBpeMeHHbIe TeHA€eHIIN B BbIpalliluBaHUUM 3€PHOBbLIX KYJIBTYD

WcciteoBanme MOCEBHBIX TLIOMIAJIENH CETHCKOXO3IMCTBEHHBIX KY/IBTYP 10 Poccuiickoii
Deneparun (1Mo KATEropusiM X03sIfiCTB) MOKA3aJI0 X CHUXKEeHHe Kak B 1ejoM 1o PD, rak
U I10 3€PHOBBIM U 3¢pHOO0O0BBIM KysbTypaM. Eciu B 1995 r myoma b 3¢pHOBBIX U 3€p-
H00000BbIX KYy/IbTYP 110 P® B niesiom cocrasisna 102540,49 Toicad rektapos, To K 2021
cocraBuia 80437. To ects majierne npakTundecku B 1,3 pasa. Takue namMeHeHns cka3aanuch
Ha 00bEMAX U CTPYKTYpe BbIpAIUBaeMbIX KyJbTyp. Ce/lbCKOXO3SHCTBEHHbIE OpraHu3a-
U [IePEOPUEHTHPOBAJINCH Ha BbIpariuBanue mireHuibl (poct ¢ 1995 mo 2011 rr. ma 17
ILIL. U KyKypy3y — POCT Ha 5 ILIL), IPU 9TOM COKPATUJIACH J0Jisl siuMeHs (majerne Ha 10
I.11.), oBca (majeHne Ha 9 1.I.) U pxku (majeHne Ha b I1.11.) AHAJOrMYIHAST KAPTHHA [IPO-
CMaTpHUBAETCH U IIPU U3YUYEeHUH aOCOJIIOTHBIX TOKa3aTeseil: pocT 3aceBaeMbIX ILIOMA et
HIeHuIeld u KyKypy3oil (Ha 4893 u 2322 Thicsd reKTapoB, COOTBETCTBEHHO) MTPH MAIeHIN
3aceBaeMbIX TUIOMIAJIEH sTIMEeHeM OBCOM U poxKbio (2211, 6533 u 5637, COOTBETCTBEHHO).
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Puc. 2 JlunamMuka cTpyKTypbl 3¢PHOBBIX U 3¢pPHODOOOBBIX KYJIBTYD, ThIC. T€KTaPOB

JlaHHbIE TEHJIECHIINT MOTYT OBITH 00bsICHEHDBI ypOaHU3aIeil, TPUBOISIIE, ¢ OMHOI CTO-
POHBI, K POCTY TOPOIOB, C JPYrOil CTOPOHBI, COKPAIIEHUIO ILIOMAIN 00pabaThIBaeMbIX
3eMeJTh.

O0630p auTepaTypbl U ONpejjiaraeMas MeTOAUKa MCCJIeJOBAHUS

[Ipoucxojsinme n3meHenns TpeOYIOT TIATEIBHOIO aHAJIM3a, OTMPAIOIIETOCA Ha HOBBIE
COBPEMEHHbBIE BO3MOYKHOCTHU OOJILITUX JIAHHBIX U UCKYCCTBEHHOI'O MHTEJLIEKTA, ITOMOTalo-
IMUX 32 CYeT YBeJWYEeHHs UNCIIa MToKa3aTeseil M yIydlleHns coOmpaeMoil mHMOpMAIun
IIOBBICUTH TOYHOCTH IPOTHO3HBIX MOJE/EH yPOXKARHOCTH 3€PHOBBIX KYJIBTYD.

B IIocJjie e roabl B Poccun IIOJIB3YIOTCA IIOIYJIAPHOCTBIO METO/bl, OCHOBaHHbLIE Ha
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HEeHPOCEeTEBOM MOJIEJIMPOBAHUN U TEXHOJIOTUAX KOMIIBIOTEPHOTO 3PEHMsI, KOTOPBIE ONUCa-
HBl B PsIJIe MCCJIEJIOBATEILCKUX pabOT M XOPOINO 3apEeKOMEHIOBAIN ceOs I PEIeHHst
3a1a1 Takoro poja [1, 3, 5-9]. B pabotre [4] aBTOpBI OnMCHIBAIOT IPENMYIIECTBA, KOTOPbIE
JIOCTUTAIOTCS 34, CYET MCHOIb30BaHns 00pabOTKN M300parKeHnii, oIy YeHHBIX ¢ BUICOKA-
Mep. HpI/I 9TOM CaMH BUIACOKaMeEpPbl MOI'yT 6bITb YCTaHOBJICHBI B Pa3/IMYHbLIX MeCTaX B
3aBUCUMOCTH OT IIeJIM UCCIeI0Banus. BuIibop Helipocereil B KadecTBe OCHOBHOI'O MHCTPY-
MEHTa aHaJn3a He CIy9IacH M BO MHOTOM CBSI3AH C UX NPEUMYMICCTBAMU MO CPABHEHHIO
C JpPyTMMHM aJbTePHATUBHBIMHA TIOAX0JaMu. B paboTe mpemiaraercss HapaBHE ¢ TPaIIN-
OHHBIMH TTOKA3aTEeJIAMM, MCIIOJb30BATh HOBbIE BO3MOKHOCTH GOJIBINUX JAHHBIX, J100aBUB
HOBBIE IIEPEMEHHBIE, XapaKTEePU3YIOIIue 0COOEHHOCTH UCCIELyeMBIX TOJIeil 3a cueT ndop-
MAIH1, OIYYEHHON ¢ KOCMUYIECKNX (POTOCHUMKOB.

Pe3yJIbTaTI:>I nccijieJjoBaHnusd

Jl1st IpoBeieHnsT UCCIEIOBAHUST Mbl UCIIOJIL30BAJIN JIAHHBIC, COOPAHHBIE B CEJIHCKOXO-
34iCTBEHHBIX pernoHax Poccum, KoTopble XapaKTepusyioTcs OJIaronpusaTHBIMUA YCIOBUSA-
MU JIJTsI BBIpAIUBaHUs 3¢PHOBBIX KYJILTYp U 0000BBIX KY/IbTYP. B pabore TecTupoBauch
pa3/IMIHbIe MOJIE/IA, BK/IIOYAsS TPAJIUITMOHHBIC SKOHOMETPUUIECKNAE MOJIC/I U PA3JTHIHBIC
BBl Heifpocereii. JIydmme pe3ynbraThl OBLIN MOJIYYeHBI MPU MCHOJIH30BAaHUU TpEThEi
MOJICT HA CMEIIAHHBIX JIaHHBIX. OHM TPEBOCXOAMINA TI0 TOYHOCTH IKOHOMETPUUECKHE
MOJIes iU (BKJIIOUYAs SKOHOMETPUUIECKYIO MOJIEJIb TI0 YCEYEHHBIM JIAHHBIM) U [epBbIe JIBe
HelfpoceTeBbIe MOJIEN.

3akJiroueHue

CoBpeMeHHble BO3MOXKHOCTH UCIOJIB30BaHUS OOJIBINNX JAHHBIX ¥ UCKYCCTBEHHOI'O WH-
TeJJIEKTA BHOCIT CBOU KOPPEKTHUBBI B UCIIOIHL3YEMbIE B aHAJIMTUKE MOJIC/IH, TIOBBIMIAIOT UX
TOYHOCTH U JJOCTOBEPHOCTD MOJIYIaeMbIX PE3y/IbTaTOB. JKCIIEPTHBIC U NHTEJICKTYaIbHbIE
CUCTEMBbI, OCHOBAHHBIE HA HEHPOCETSIX M aJIrOPUTMAX KOMIIBIOTEPHOT'O 3PEHNUsI BCE TIPOTHEE
BXOJISIT B MTOBCETHEBHYTO JIESTETHHOCTD CEJIbCKOXO3IHCTBEeHHBIX opranu3aruii. Hactpoiika
mapaMeTpoB MoJIesIe 3a CIeT BKIIOUeHHsT HOBBIX TIePEeMEeHHBIX TI03BOJISeT T0ONBATHC JTy -
T1eif TPOTHOCTUYIECKOI CiJIbl. B KadecTBe HOBBIX ITepEMEHHBIX, HADaBHE C TPAIUIINOHHO HC-
MOJIB3YEMBIMU, MOT'YT OBITH 33/IeiCTBOBAHBI TaKNe MepeMeHHble KaK, TUIl BO3JIeIbIBAEMOit
MOYBbI, MUHEPAJIU3AIMS ITIOUBbI, COCTOSHUE OTJIEIbHBIX YACTell 1OJIsI U ero 0COOEHHOCTH.
Taxkwue repeMeHHbIE MOT'YT HOCUTH KaK YHCJIOBON, TaK M HEYUCJOBON XapaKTep U 3Ha-
YUTEJIbHO BJIMATH HA TOYHOCTDH MPOrHO3UpOBaHus. OTMETUM, 9TO JlaKe HE3HAUUTE/IbHOEe
yBEJINUE€HNEe TOTHOCTHU ITPOTHO3HBIX OIEHOK TT03BOJISET MOy YU Th CYIIEeCTBEHHBI SKOHOME-
qecKuit 3hdexT. DTo BIOIHE 00bICHUMO, TaK KaK 00Jiee TOUHBIE IIPOrHO3HBIE TIOKA3ATE TN
MTO3BOJISIIOT COATAHCUPOBATE YIIPABIEHUIECKIE PeIeHnsl, OMUPAIONINecs Ha PACIeT CTOU-
MOCTHU XPaHEHUsI 3€PHOBBIX KYJIBTYD, HOJATOTOBKY 3€DHOXPAHUINUII, BEICTPANBAHNE JIOTU-
CTUYECKUX TeTI0YeK, 3aKJII0UYeHne JOTOBOPOB C MOAPSTHBIMIA OPTaHU3aIUsIMI, YMEHBITATH
mrpadbl 3a cOpBaHHble ocTaBKu [1].
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IlepcnekTuBbI BHEApPEHNS NCKYCCTBEHHOI'O MHTEJLJIEKTA
B Tamkenrckom dpuanajge MI'IMO

BakoeB Mateky6 TermaeBuy

Axkanemuaeckuit qupexTop, npodeccop. Tarmkenrckmit pumman MockoBckoro
rOCYIapCTBEHHOIO MHCTUTYTa MeKLyHAPOJHBIX oTHOmeHui (YHrusepcurer) MU/
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B craTbe paccMaTpuBaioTCd COBpEMEHHbIE TEHCHITUN U MTePCIIEKTUBBI BHEPEHUS TEX-
HOJIOTHI UCKyccTBeHHOTO nHTe/teKTa (M) B 06pasoBaTesbHBII TIPOIece n aIMIHICTPA-
TUBHYIO JIeATeTbHOCTh TanrkeHTcKoro dgpuimana MOCKOBCKOrO rocy1apCTBEHHOI'O WHCTH-
TyTa MexkayHapogHbix otHomenuint (MITIMO). Anagusupyrorcs BO3MOMXKHBIE HAlpaBJie-
Hug ucrosib3oBanus VU, mpenMyiecTBa 1 BBI3OBBI, a TaKKe CTpaTernYecKre PEKOMeH1a-
IIUU 110 UHTErPAIUYA UHHOBAIIMOHHBIX TEXHOJIOTUH i NOBbIIIeHns 3(PHEKTUBHOCTU 00Y-
YeHUs U yIIPABJIEHUS.

Bsegenne

CoBpeMeHHBINT MUDP XapaKTePU3yeTCs ObICTPBIM PA3BUTUEM TEXHOJIOIUI HCKYCCTBEH-
HOI'O MHTEJIJIEKTa, KOTOPbIC HaXOIAAT IMHPOKOE IIPUMEHEHUE B PA3JIMYIHBIX chepax — OT
IIPOMBIIIJIEHHOCTH J10 obpa3oBanusd. B ycioBugx riobasmsarnuu u 1iudpoBu3aum oopa3o-
BaTe/IbHBIX yUPeXKJIeHn ocoboe 3HadeHue npuobperaer BHejpenue VN jjis nmoBbieHus
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KavyecTBa 00pa30BaHus, ONTUMU3AINN 8 IMITHICTPATUBHBIX ITPOIECCOB U PACIIUPEHUS BO3-
MOXKHOCTEH JIJIsE CTYJIeHTOB U tpenojasareseit [1-3]. Tamkenrckuit punmnags MTIMO, kak
IEHTP [IOJI'OTOBKY CIIEIMAIUCTOB B 00/IACTU ME¥KYHAPO/IHBIX OTHOIIICHUI, CTPEMUTCS 1C-
MOJTb30BaTh MHHOBAIIMOHHBIE TEXHOJIOTUN JIJIs YKPEIJIEHUsT CBOUX IMO3UINNA U TIOBBIICHUS
KOHKYypeHTOcocobHocr [3].

CoBpeMeHHOe cocTosiHuEe u HeobxoaumocTb BHeapenus VN B TamikeHTCcKOM
dbummane MT'IMO

B ycioBusix crpeMuTe/IbHOrO pasBUTHUs MIMPOBBIX TEXHOJIOIUN M TJIOOAJBHBIX BBI3O-
BOB COBpeMEHHOTO obpazoBanusi, Tamkenrckuit dpumanr MI'TIMO akTuBHO mCmoIb3yeT
naopMannonHo-obpasosareabayto cucremy (YOUC) Moodle aist oprarusanuu yae6HO-
ro rnporecca. Ha ceropusamnmii ieHb cucteMa obecriednBaeT pa3MeleHne yaeOHbIX MaTe-
PHUAJIOB, MOHUTOPUHT ITOCEIIAEMOCTH, OTC/IE;KUBAHNE yCIIEBAEMOCTH CTYIEHTOB, & TaKyKe
GYHKITMOHUPYET B PaMKax Pas3IuIHbIX 00pa30BaTEIbHBIX ITPOrPaMM — JIUIEHCKOTO YPOB-
Hsl, OaKaJlaBpraTa ¥ MaruCTpaTyphI.

Tekymue Bo3amoxkuocTu cucreMbl Moodle

e Y4yebOHBbIe MaTepHUaJibl: IIPEoJaBaTe/In 3arPyKalT JEKINN, IPE3eHTAINH, TeCThI
U 3a/IaHU.

ITocemaemocThb: aBroMaTuIecKuii cOOp JTAHHBIX O TIOCEIIIEHUN 3aHI T CTY/IEHTAMHU.
YcneBaeMoOCTb:cucTeMa (PUKCUPYET OIEHKH, IIPOTPECC U PE3Y/IbTATHI IK3aMEHOB.
JIngHbIl KaOWHET y4uuTesieil M CTYJEHTOB: O0ECIeYnBaeT JIOCTYII K YIeOHbIM

MaTepuasiaM, OleHKaM, PACIUCAHUIO ¥ KOMMYHUKAIUN.
VY4yebHas aHaJIUTUKA: cOOP U aHAJIU3 JAHHBIX 110 aKTUBHOCTH CTY/JIEHTOB, X IIPO-
rpeccaM u poOJIEMHBIM 30HAM.

HecmoTpst Ha y»Ke JIOCTUIHYTBHIA ypOBeHb aBTOMATHU3AIMK U ITH(POBU3AIMHI, CYIle-
CTByeT HEOOXOJIUMOCTh JIaJIbHEHIIero pa3BuTs CUCTEMbI ¢ BHEJIPEHUEM TEXHOJIOTHIl mc-
kyccrBerHoro uaresuiekra (M), aro mo3sosut noBbicuTh 3bhEKTUBHOCTD 06pa30BATE Ib-
HOT'O IIPOIeCcCa U YIIPABIECHICCKUX PeIIeHHiA.

ObocuoBanue HeOOXOMMOCTH BHEApenus: V1

1. Anamuruka 6oabmmx ganabix (Big Data):Cospementbie cucreMbl cOOHPAIOT
OTPOMHBI 00beM HH(MOPMAIME O CTYIEHTAaX: IOCEIaeMOCTb, OIEHKH, aKTUBHOCTD
B cucreMe. VcnonbzoBanue M no3osmT rimyb:ke aHAJIM3UPOBATDH 3TU JIAHHDLIE JIJIdA
BBISBJIEHUA 3aKOHOMEPHOCTEH, MpecKa3aHus YCIeBAeMOCTH U PAHHErO BBISBJICHUA
CTY/JEHTOB ¢ PUCKOM CHUXKEHUsI MOTUBAIIUU WU OTYUCICHUS.

2. Ilepconanuzamnus odoydenus: Nl-rexnosornn MoryT co3iaBaTh HHIUBHLYaIbHbIE
yueOHbIe TPAEKTOPUHU HA OCHOBE aHaJ/IM3a KOMIIETEHITNI KaxK 00 CTY/IEHTa, €ro CUJIb-
HBIX U CJIA0BIX CTOPOH. DTO IMOBBICUT MOTHUBAIMIO M KAYECTBO YCBOEHUsI MaTepHaJa.

3. ABToMaTu3anus OIeHKM M obpaTHoli cBsi3u: BHeapeHue cucreM aBTOMaTHYE-
CKO¥l TTPOBEPKU TECTOB, 3CCE U MPAKTUIECKUX 3a/aHuil ¢ ucnoab3oBanueM VN ycko-
PUT IIPOIIECC OIEHKHU U o0eciednT Dosiee 00 bEKTUBHYIO OOPATHYIO CBSA3b.

4. IHaTeNIeKTyaJIbHBbIE TIOMOITHUKY (1aT-60ThI): BupryanbHble acCHCTEHTHI CMO-
I'yT OTBEYATh HA BOIPOCHI CTYJIEHTOB 110 YIeOHBIM MaTepHuaJiaM, PacluCAHUIO WJIN
aJIMUHUCTPATUBHBIM Borpocam 24 /7.
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5. Ilogmeprkka mperofgaBareieii: AHaJnTHIecKie NHCTPYMEHTBI TIOMOTY T TIPeTiojia-
BaTeJIsIM JIydIlle TOHATh JUHAMHUKY OOydeHUs B I'PYIIIe, OHPEJIeUTh IIPOOJIeMHbIE
TeMbl ¥ CKOPPEKTUPOBATDH yIEOHBIN ILIaH.

6. PazButue kKomnerennwuit: Buenpenue VI criocoberByer pa3sBuTHio y CTYJAEHTOB
HABBIKOB PA0OTHI C COBPEMEHHBIMY TEXHOJIOIUSMU, YTO BAXKHO JIJIs TIOJATOTOBKU CIIe-
[IMAJINCTOB MEXKJTyHAPOIHOTO YPOBHS.

Cospemennoe cocrosiane cucrembl Moodle B Tamkentckom dpumane MI'IMO nemon-
CTPUpYeT BBICOKMIT YPOBEHDb aBTOMAaTU3aInn y4uebHoro mporecca. OgHAKO JIJTsT JTIOCTHZKE-
HIS HOBBIX BBICOT 3(PEKTUBHOCTH HEOOXOoAnMo uHTerpuposaTh VHW-rexmomorum — or
AHAJIMTUKN OOJIBIIUX JIAHHBIX 70 MEPCOHAJIM3UPOBAHHOIO 00yUeHUsT U aBTOMATU3UPOBAH-
HOl OIIEHKHU. DTO IMO3BOJIUT HE TOJIBKO IMOBBICHUTH KAUeCTBO 0OPa30BaHUsI, HO U ITOAIOTO-
BUTHb CTYJIEHTOB K BBI30BaAM COBPEMEHHOI'O MUPA C €ro TPeOOBAHUSIMU K KOMIIETEHIIASAM
B obs1acTu mudpoBbix TexHosoruil. Ha ceromusimunii enb B TalkenTckoMm duinalie pe-
AJM3YIOTCS IIPOrPAMMBI OOYYEHHsSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HHQMOPMAaIIMOHHBIX
texnosioruii. OTHAKO MOTEHITUAJ UCKYCCTBEHHOTO MHTEJIJIEKTa eIle He MOJTHOCTHIO PeaJIi-
zoBaH. Buejgpenue VN mo3BouT aBroMaTu3upoBaTh PYTUHHBIE 331841, TEPCOHATI3UPO-
BaTh O0yYeHHE, aHAJTU3UPOBATH OOJIBIITNE OO BEMBI JIAHHDBIX JIJIs IPUHATHS CTPATETTICCKUX
pEIIeHni.

IlepcnekTuBHBIE HaNpaBJieHUsT UcIoJib3oBaHusa N

1. Nurenekryanbablie cucrembl obyuyenusi (MV-o6pa3soBanue)

e [lepconanusupoBannble yueOHBIE IIJIaHBI HA OCHOBE aHAJIM3a IIPOrPecca CTY/IeH-
TOB.

e BupryajbHble aCCUCTEHTBI I MOJJICPKKU CTYJICHTOB U IIPEIO/IaBaTe e,

e ABTOMaTHYecKas IPOBEPKa 3HAHUI M 0OpaTHas CBA3b.

2. Anajmmruka JaHHbIX W ITPOTHO3UPOBaHHUE

e Anau3 akaJeMIIecKOil YCIeBaeMOCTH JIJIsl BBISABICHUS PUCKOB OTYUCJICHU HITH
CHVZKEHUSA MOTHBAIUH.

e [IporuosupoBanue MoTpedHOCTEN PBIHKA TPY/Aa C IEJIbI0 aJaIlTallii IIPOIPAMM
o0y JIeHNs.

3. ABTOMaTH3aHI/IH AAMMHHUCTPATUBHLIX IIPOIIEeCCOB

e OOpaboTKa 3asiBJIEHUN, JIOKYMEHTAIIUNA, aBTOMATUYeCKasi PErUCTPAI Ha Kyp-
CBI.
e VmpaBjieHuEe pecypcamMy U IIAHUPOBAHUE MEPONPUATHUN € IMOMOIILIO CHCTEM Ha,

6aze 1.
4. BezonacHOCTb U yIpaBJjieHne MH(POPMAIMOHHOM Cpeoii

e Obecrieuenne KubepOE30MACHOCTH C MOMOIIBIO CHCTEM OOHAPYKEHUSI YyIPO3 Ha
6aze 1.
e Monutopunr nudOpMAIMOHHONH NHMPACTPYKTYPHI.
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IIpenmymiecTtBa BHeapenus NI ‘ Br13oBbI 1 pucku

e [loBbimenne 3ddekTuBHOCTH e HeobxoaumocTh MHBeCTUIIN B
00pa30oBaTeILHOIO MIPOIECCa. UHMPACTPYKTYPY U OOydeHHe
o VuauBuiayaabHBI TOIXOM K [IepCoHAJIA.
KaKJIOMYy CTYJEHTY. ® DTUYeCKUEe BOIPOCHI WCIIOJIb-
° CHI/I)KeHI/Ie 3aTpaT BpEMEHHU Ha 30BaHMdA JaHHBIX CTYICHTOB.
PYTUHHBIE OIIEPAIIN. e Bosmoknbre TEeXHUYICCKUE
e ViydIlleHre KadecTBa aHaJIH- CJIOJKHOCTH I1IPU HMHTerpaluu
TUKW U TPUHSITAST PEITeHnit. HOBBIX CHCTEM.
e HeobOxommMocTh  COOJTIONEHMST
MEZKIyHAPOIHBIX CTaHIAPTOB
0e30IIaCHOCTH.

Crpareruyeckme peKOMeHIAIun

1. Cozmars pabouyto rpytiry 1o BHejgpenuto H-rexHosoruit ¢ yqacruem 3KCIEPTOB B
obsiacTu 0OpazoBaHust, THPOPMAIIMOHHBIX TEXHOJIOIUI U STUKU.

2. [IpoBecTn ayauT TEKyNIIUX PECYpPCOB U OIPEJIEJUTH IPUOPUTETHLIE HaIPaBJIEHUA
Bueapenus: NIN.

3. Oby4uarh HpernogaBaTeIbCKIil COCTaB HOBBIM TEXHOJOTHAM Ue€pe3 CEMUHAPBI U Tpe-
HUHTH.

4. PazpaboTarh TUJIOTHBIE MPOEKTHI C IMOCJIEMLYIONIUM MacITabUupPOBAHUEM YCIIEITHBIX
PpelIeHunii.

5. ObecrieanThb COOIOIEHIE STUIECKNX CTAHIAPTOB IIPU 00PabOTKe JTaHHBIX CTYIEHTOB.
3akJrroueHne

Buenpenne nuckyccrsernroro naresiekta B Tamkerarckom dummane MIIMO orkpeiBaer
MU POKUE TIEPCIIEKTUBDI JIJIsI TTOBBIINEHNS KauecTBAa 00pa30BaHMs, ONTUMUZAIUN YITPAB/ICH-
YeCKUX ITPOIECCOB U YKPEILICHUS MTO3UINN MHCTUTYTa Ha MEXKLyHapOIHOM apeHe oOpa3o-
BaTeJIbHBIX YUpeKJIeHuit Oyyiero. /s ycnenrHoit peaansanum 3TuX 1eseil HeoOXo Mo
cTpaTernvyecKoe MJIaHUPOBAaHNE, NHBECTHUIINN B TEXHOJIOIUU U MOJI'OTOBKY KaJIPOB, & TaK-
JKe COOJTIOJIEHNe STUIEeCKUX CTaHIaPTOB.

JImteparypa:

1. CokosnoB H. B., Bunorpajcknit B. I'. ckyccTBenHBIT HHTE/LIEKT B 0Opa30BaHNN: aHa-
Jin3, nepcreKTuBbl U pucku B PO .I1pobiieMbl cOBpeMEHHOTO Tiearorudeckoro oopa3ona-
Hust. — 2022. — Ne. 76-2. — C. 166-169.

2. TakrapoBa A. B. CoBpeMeHHbIE TEHICHIIMH PA3BUTUsI MCKYCCTBEHHOIO MHTEJLJIEKTA, B
0o0pa30BaHUM U MOJIEJUPYIOIINEe ero NHTe/JIeKTyaabHble cucreMbl. Konrent. — 2024, — Ne,
6. — C. 316-330.

3. Ilocranosyienne [Ipesugenta Peciiyboauku Y30ekucran Ne I111-358 ot 14 okTsiopst 2024
roaa. 06 YTBEpPXKJIeHNN CTpaTeFI/IH Pa3BUTUA TEeXHOJIOT U HNCKYCCTBEHHOI'O MHTEJIJIEKTa
1o 2030 roxa
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HNcnonp3oBaHne 00bMINX A3BIKOBBIX MOﬂeJIeﬁ AJIA
pemeHnd 3aa9 CTPYKTYPUPOBaHUA JaHHBIX

Bunorpagos Bacuinii BasnepbeBuyu

npenojaBaresb Kadeapbl MPUKIAIHOTO aHAJIN3a MeXKIyHapOo HbIX mpodisem, MITIMO
MU Poccun
https://doi.org/10.5281/zenodo. 15510815

BaskHoit 1po6JieMoii COBpeMEeHHON HayKM W IIPUKJIAIHON aHATUTUKE ABJISAETCS HEI0-
craToK jaHHbix. [IpobieMa akTyasibHA HE TOJIBKO JIJIsl UCCJIEI0BATEILCKON JIesITeIbHOCTI
- uHGOPMAIMOHHBIE CHCTEMbBI TPEOYIOT BBICOKO CTPYKTYPUPOBAHHON MHMpOpMAaIuu s
peIleHnst BOIIPOCOB YIIPABJICHNsT 1 MeHezKMeHTa. [1].

B rymanuTapHbIX HayKax cOOp JAHHBIX CTAJKUBACTCA C PAJIOM CJIOKHOCTEMN, KOTOPhIE
MOTYT TIOBJIMSATH Ha KaIeCTBO U JTOCTOBEPHOCTH MccyaenoBaHuil. B Kiaccnieckoit conmoo-
T'UU OJTHOM W3 KJIIOUEBBIX MTPOOJIEM SBJIETCH CYOBEKTHBHOCTE KaK CO CTOPOHBI PECIIOH,IeH-
TOB, TaK ¥ CO CTOPOHBI HCcJie/oBaTesteil. JI1oam MoryT co3HaTeIbHO WM OECCO3HATETHHO
NCKayKaTh MHOOPMAIINIO, CTPEMSICH COOTBETCTBOBATDH COIMAIbLHBIM HOPMAaM UJIU OXKUIAHU-
saMm. Ere ojiHa TpyJIHOCTD CBs3aHa € JOCTYIIOM K PEPe3eHTaTUBHBIM BhIOOpKaM. B Heko-
TOPBIX CJIyYasX UCC/IEIOBATEIN BBIHYKJIEHbI paboTaTh ¢ Y3KUMU WU CHEIU(MUIeCKUMU
IPYIIIAMHI, YTO OPPAHHYUBACT BO3MOXKHOCTH OOOOIIEHNST PE3y/IbTaToB [2].

Texunueckne u MeTOIMYECKUE CJIOXKHOCTH TOXKE WUIPAIOT BaKHYIO poJib. Hampuwmep,
pu aHajms3e OOJIBINUX JIAHHBIX M3 COIMAJILHBIX CETell BO3ZHUKAET BOIIPOC O pPeJIeBAHT-
HOCTH U YINUCTOTe MH(POpPMAIUU. AJITOPUTMBI MOT'YT OTOMpPATH KOHTEHT C OIPE/IeTeHHBIM
YKJIOHOM, 4TO HCKayKaeT peasibHylo KapTuHy. Kpome TOro, JUHAMHUYIHOCTD COIUAJIBLHBIX
MIPOIIECCOB 3aTPY/IHsAET (DUKCAIMIO JAHHBIX: TO, 9TO ObLIO aKTyaJbHO B MOMEHT cOOpa,
MOXKET yTPATUTh 3HAYMMOCTD y¥Ke Uepe3 KOpoTKoe Bpems [3].

ConuaJibiuble UCCIeI0BaHUs CTOJKHYJINUCH C MPOOJIEMOil HENOJHOTHI U HETOYHOCTH
nanabix B 80-e rojpl. HemocraTok cTpyKTypupoBaHHOI HHMOPMAIUU B COBOKYIIHO-
CTU C HEJIOCTATOYHBIM IOHATHIHBIM allllapaToOM OCJIOXKHSJI aHaJu3 U MOJIeJIUPOBaHUE
ME2KTYHAPOTHO-TIOTUTUYECKIX CUTYAIUN U CO3/IaHue OHTOJIOTUN O0ObEKTOB MEK/TyHAPO/I-
HBIX OTHOIIeHui. XpycrtajmeB M.A. oTmedas, 9TO HECTPOrOCTH IMOJUTOJIOIUH BHI3BAHA
OTCYTCTBHEM IEJOCTHON CHCTEMBI olepannoHaabHbix moatuii [4]. Takzxke orcyrcrByor
CTpOTHe Olpesie/IeHns Psijia BaXKHbBIX MTOHSITHUI U UX JEKOMIIO3UIINSI, YTO OCJIOXKHSIET 3a/1a-
YU, CBA3aHHBIE C MOJIEJTMPOBAHUEM U MAITUHHBIM OOyYeHUEM.

Ceroas npobiemMa ¢ HCTOYHUKAMHE JIAHHBIX CTAHOBUTCS BCE MEHee aKTyasbHON. XOTb
¥ [IOUCKOBBIE AJTOPUTMBI CIIOCOOHBI CUJILHO MCKA3UTh PE3YJIbTAThI UCC/IEJ0BAHUS, UIHO-
pUPOBATh HECTPYKTYPHUPOBAHHYIO MHMOpPMAIMIO ceTu VIHTepHeT CTAHOBHTCS BCE TPY/I-
nee. ConuasibHble CeTH, HOBOCTHBIE UCTOYHUKU M TeMATHIECKHE CANTHI CTAaJl BAYKHBIMU
UHCTPpYMEHTAMU OOIeHNsI, OOMeHa MHEHUAME, (POPMUPOBAHUS TOBECTKH, 10ITOMY Beb-
CerﬁHHHF ABJISIETCA BAXKHOU TEXHUKON IIoJIydeHud JaHHBbIX. MMeHHO B Ha4daJie JBYXTbI-
CSYIHBIX 00pesI BTOPYIO IOIYJISIPHOCTh KOHTEHT-aHAJIU3, MO3BOJIAIOININN MOHUTOPUTH I10-
BECTKY, MHEHHS, IIPEJICTABJICHUSA TPYII 00 OObEKTe U IIPOYMe BEIH, JIeXKAIle B HeJlpax
Tekcra [5].
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Beb-ckpeitniuir, HeCMOTps Ha CBOU, Ka3aJI0Ch Obl, HEOTPaHUYIEHHbIE BO3MOYKHOCTH, 00-
JIAJIAET PSAJIOM CEPbE3HBIX HEJIOCTATKOB. Psiji pecypcoB BOBce He MO3BOJIET JIAHHYIO OIlle-
paruio, 6JIOKUpys ToJib3oBaTe . V3BeueHune JaHHBIX ¢ CAWTOB TpeOyeT UX pPa3sMeTKH,
py4HOTO BhIOOpa HYKHBIX html-ayiemenToB. /InunamMmudeckne caiiThbl, NCIIOIB3YIONIAE B CBO-
eit ocHOBe java-script, Tak ¥ BoBce TPeOYIOT OTJE/JbHBIX METO/IMK MapCUHTa, KaK ITPABUIIO
HCIOJIb30BaHMe CIIeNNabHBIX IporpaMM 1 Gpay3epos Hamozobue Selenium [6].

Yactb 51X mpobsieM MOXKHO pPelIuTh Osiarogapss OOJIBIINM SI3bIKOBBIM MOJIEJISIM UM
JKe CIeIUaJIM3MPOBAHHBIM MOJIE/ISIM JIJIs TapcuHra. HelfpoceTn mo3Bo/IgioT aBTOMaTH3MPO-
BaTh cOOP 1 0OPabOTKY JTAHHBIX JlayKe U3 CJI0YKHO CTPYKTYPUPOBAHHBIX UJIN JIMTHAMUIECKHT
U3MEHSIONINXCA UCTOYHUKOB. T pajInIIMOHHbIe METO/IbI, TAKHEe KaK PETYJIAPHbIE BbIparke-
Hug i XPath, qacTo okasbpBaroTCs HEJOCTATOIHO THOKUMU JIjIT PAOOTHI ¢ HEOIHOPO/I-
HBIMH BeO-CTpaHUIIaMU, HO HEfpoceTu MOTYT pellaTh 3TU 3aJa9d 38 CIET CIIOCOOHOCTH
aHAJM3UPOBATH KOHTEKCT U BBISIBJISTH 3aKOHOMEPHOCTH.

Jlpyroe BaxkHOE HAIIpABJIEHUE — ABTOMATHU3AINS B3aUMOJIEHCTBUS C JTUHAMUICCKUMM
BeO-cTpanuriamu. Mojem MOTyT MMUTHPOBATDH IMOBEJIEHUE I0JIHL30BATE s, HAXKUBas Ha
orrpeieJICHHbIE 3JIEMEHTDI, 3aI0/THssd (DOPMBI U JaxKe 00Xo/isd Kam4u. s 3Toro mpumMens-
I0TCA METOJIbI OOYUEeHHS C MOJKPEILICHHEM, T/Ie MOJIE/Ib YIUTCS ONTUMAJILHBIM CIIOCOOOM
B3aMMOJIeficTBOBAThL ¢ MHTEepdeiicoM. DTO OCOOEHHO IMOJIE3HO I MMapCHHTa JTaHHBIX N3
cJIoKHBIX SPA-IpuiozkeHuit, rjie KOHTEHT HOJArpyKaercst acuiHxpoHHo [7]. Takzke Heitpoce-
TH ITIOMOTAIOT B KJIaCCH(PUKAIIUN U CTPYKTYPUPOBAHUN U3BJICUEHHBIX JaHHBIX, HAIIPUMED,
OH MOXKET aBTOMATHUYIECKU OIPE/IE/IATh TOHAIBHOCTh TEKCTA, BBIIESIThH KJIIOUEBbIE TEMbI
WK JJaXKe IPYIIIPOBATh TOXOXKUE BhICKa3bIBaHusd. B pamkax BayTpennero rpanta MI'U-
MO «Ot KoJIOHHATIBHOIO HACJIEIHS K TJI00AIbHOM HIEHTUIHOCTI: CAMOOIIPeIeIeHne CTPAH
[nobanbroro FOras BaxKHOM 9acThIO NCCIEI0BaAHUS SIBJIsIETCS COOp Oa3bl JJAHHBIX JIJIsT BbI-
pabOTKM TEOpEeTHIECKO MoAen (bOpMUPOBaHNS HaeHTUuIHOCTH cTpaH [tobaasaoro FOra,
HEHTPAJIHLHBIM KOMIIOHEHTOM KOTOPO#l fABJIsieTCs KOJIEKTUBHOE JieficTBue. Baza JaHHbIX
JIOJIZKHA, COCTOATD U3 JIBYX OJIOKOB: IEPBbIN OIMMCHIBACT KY/JIbTYPHOE U3MEPEHHE UJICHTUY-
HOCTHU, K 9eMy MOKHO OTHECTH BBICTaBKH, (beCTHBAIN, My3€eiHbIE SKCIIO3UIIUU, BTOPOH —
MOJTUTHIECKOE, TO €CTh BBICTYILJICHUs ITOJIUTUKOB, COBMECTHBIE TOJIOCOBAHUS, PEIICHUS 1
MEMOpaHIyMbl B paMKaxX JIBYCTOPOHHUX OTHOIIEHUN WM MEKIYHAPOIHBIX OPTaHU3AIMIA.
Jlannast MacmTabHas 3aja4da TpedyeT u3BJedeHne OOJIBIIOr0 00beMa JAHHBIX, IO9TOMY
JIJIS PeaJIm3aliud MpeJijiaraeTcd KOMOMHUPOBAHHBIN aJrOPUTM BeO-CKPENUHTA, BKJIIOYAI0-
it B cebst paboTy sI3BIKOBBIX Mojiesieii. B crarbe OyJieT ommcan TOJIBKO Iporiecc ¢op-
MUPOBaHWSA KYJbTYPHOI 0a3bl JAHHBIX BBU/LY CIENU(MUIHOTO UCIOJIH30BAHUS TONCKOBBIX
CUCTEM.

Ha mepBom sTarre peanmsariuu rpaHTa y»ke ObLia I0JIFOTOBJIEHa 0a3a JAHHBIX, COIEP-
JKarrasi B cebe nndopmalmio o crpanax [robanbaoro FOra n cocrosimas n3 HECKOJIbKUAX
TaOJINIL

1. Tabmmmma crpana — kox, crpanbl B popmare [SO  Alphad — momenHoe nnst

2. Tabsurma 361K — Ko, ctpanbl B popmare [SO  Alphad

3. Tabsmria ko crpanbl B popmare [SO — ko1 mepBoro oduiuaabHOro sA3bika B (hopMaTe
ISO_Alpha3 — xom Broporo odwurmanpHoro s3eika B ¢opmare [SO  Alphad — kog
Tperhero opuIraIbHOrO I3bika B hopmate B hopmare [SO  Alphagd.
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Country 1 lang 2 lang 3 lang
Central African Republic fra

Canada eng fra

Switzerland deu fra ita
Chile spa

Ivory Coast fra

Cameroon eng fra

Afohanistan fas pus s
Angola por

Albania sqi

Andorra cat

United Arab Emirates ara

Argentina spa

Armenia hye

Antigua and Barbuda eng

Austria deu

Tabsmma 1. [Ipumep Tabymisl ¢ opunnaaIbHBIMI d3bIKAME CTPaH B (hopMaTe
ISO _Alpha3. Koabr crpan 3aMeHeHbI Ha IMeHA.

Koneunas apxutekTypa pesIdiMOHHON Oa3bl 3aBUCUT OT peasiu3aliuu 1poekTa. Bo3amMokHo
BKJIIOUeHHE OOJIbINEro KOJIMYecTBa O(MUIMAIbBHBIX S3bIKOB U J00aBjeHuE HEOMUIUAb-
HBIX, HO IIUPOKO MCIIOJb3YEMbIX. TaOJIMIBI HYKHbI /I B3AUMOJICHCTBHUSA C TTOMCKOBBIMEI
cucTeMaMu: U3 0a3bl JaHHBIX Oepercs mHdOpMaIlis O JOMEHHOM UMEHU 10 (PUIBTPAIII
CaliToB, & TaK:Ke SI3BIKH /11 (POPMUPOBAHU aPECcHBIX 3a1pocoB. CuabTpalis OCymecTs-
JIETC ¢ MOMOIIBIO ITOMCKOBBIX OIEPAaTOpPOB, BasKHEHUIINM M3 KOTOPBIX SIBJIAETCS <Sitey,
TaK KakK OH II03BOJIsIeT OTOMPATh TOJHKO BEO-CTPAHUIIBI B JIOMEHHOM MMEHU KOHKPETHOI
crpanbl. Hanpumep, 3ampoc Global South site:.ug Beprer Bce yranamiickue caifiTbl, B KO-
TOpBIX ecTh yrnomuHanne [mobanbaoro FOra. B marHOM 6/10Ke ecTh jlomyInenne, KOTOpoe
HCCJIeJIOBAHUE JIOJIZKHO PEITUThCA B JIaJbHEHIeM B XOje pa3BUTHUs IPOEKTa: B CTPaHax
MOT'YT OBITH IONYJIAPHBI CANTHI C JPYTUMUA JJOMEHHBIMA UMEHaMU, HAIIPUMEp, .com. 3a-
IIPOC K TIOMCKOBO# cucreme (hOpMHUPYETCsa IKCIEPTAMU B 3aBUCUMOCTH OT TOI'O, KaKUe
JIAHHBIE HEOOXOIUMO IOJIYy4IUTh. B cOCTaBIEHUU MCIIOJIb3YIOTCS TaKHe IOMCKOBBIE Ollepa-
topbl Kak AND, OR u kaBbIuk# J1j1s1 60j1€€ TOUHOTO pe3yabTaTa. 3ainpochl (POPMHUPYIOTCs
B OTJIEJIBHOI TabJiuIe, PeaJIn30BaAHHON 110 NPUHIIUILY CJIOBAPHOI napbl: 00bEKT/COObITHE
— 3ampoc. B 3aBUCHMMOCTE OT CTpaHBI 3aIllPOC MEPEBOJIUTCH Ha €€ oduinaabHbe ST3bIKI
¢ TIOMOIIBIO sA3BIKOBOH Mosenn. Ha Texyiem starte nccegoBaHusi TECTUPOBAIUCH MOJIe-
s gemmad:4b, qwend:4b, mistral:7b, Ho 1Moka 4TO NpeAOUTeHUs HEe ObLIA OIPEIEIECHDI.
PesyapraThl BhIIaYN TONCKOBOI cECTEMBI 06pabaThIBAIOTCS € MOMOIIBI0 Selenium, mocse
qero BeO-CTpaHUIlA CHOBA OTIIPABJISETCS B A3BIKOBYIO MOJIE/b JJIs Pa3MeTKU pecypca H
U3BJIeYeHUsT TEKCTOBBIX JIAHHBIX JJIsT KOHTeHT-aHam3a. Mojenmn paboTaioT ¢ MOMOIIHIO
nporpammbl Ollama, BeICTyIIaOmel Kak «JIBUXKOK» JIJI aHaJIn3a TEKCTa U BeO-pa3MeTKH,
a Python-ckpunTbl cBs3bIBAIOT JIOTUKY B €JIMHBIN KOHBeiiep. Takoil 10jxo Mo3BOJISIEeT
CO3JIATh TIOJIyaBTOHOMHYIO CHCTEMY I[MapCUHTa, rje OOJIbINas JacTh STAIOB YIIPABJISETCS
Al-arenTaMu, aJanTUPYIOMMMUCS IO Pa3HbIe sI3bIKKA U popMaThl JaHHBIX. [lomydeHnHast
6a3a JAHHBIX MTO3BOJINT OMUCATH WIEHTUIHOCTDH [tobaspaoro FOra, a obias apxurekTypa
MIPOIPAMMBbI UCIIOJIb30BAHA B AHAJIOIMIHBIX UCCJICTOBAHUIX.
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AHHOTaIUS.

B nannoil craTthe paccMaTpuBaeTCs TPUOJIHKEHHOE pelleHrne eHOOOpa3oBaHue Ipo-
U3BOJIHBIX (PUHAHCOBBIX WHCTPYMEHTOB B HEIPEPHIBHOM BPEMEHU C IIOMOIIBIO YpaB-
nenns bimka-Iloymsa. 31ech paccMarpuBarTCa CIIOCOOBI OJIYIEHHS ITPUOJIMKEHHO-
AHAJIUTUYIECKOrO PEIeHNs Ha OCHOBE MeToja mepemeriaemMoro y3ja. C mOMOIIbI MeToIa
IepeMeIaeMbIX y3JI0B TOJIYIeHO TPUOIMAKEHHO-AHATUTIIECKOe PEIIeHne ¢ MCIIOIb30Ba-
HIEM OJTHOTO W TPEX IMepeMelnaeMbIX y3JI0B, TPOBEJIEHO CPaBHEHNE ¢ TOTHBIM PEIeHUeM.
[IpousseieHbI COMOCTABIEHIE TOYHOTO W MPHUOJINKEHHBIX PEIIeHnii Ha KOHKPETHBIX MTPHU-
Mepax.

KuroueBsble ciioBa: ONIMOHBI, YPaBHEHNUS B YaCTHBIX IIPOU3BO/IHBIX, YPaBHEHNE CPOY-
HO# CTPYKTYpbI, ypaBuenne biaka-Illoynsa, mepemerniaemoro y3ia.

BBenenune

NuTepec K 11eHO00Pa30BaHUIO TPOU3BOIHBIX OIIIMOHOB, BBI3BAH TE€M, YTO JaHHbIE (HDU-
HAHCOBBIE HHCTPYMEHTHI IIO3BOJIAIOT MUHIMU3UPOBATH IIOTEPU OT KOJIeOaHmii IeH 6a30BbIX
akTuBOB. /lanHast paboTa MOCBsiIeHa IIEHOOOPA30BAHUIO €BPOIEHCKIX OIIINOHOB B HEIIpe-
PBIBHOM BPEMEHN.

OOl U3 KJIACCHIeCKNX MOjiesielt sBisercsa Mojesasb Bika-Illoynsa [1]. B namnoit pa-
OOTEI paccMaTpUuBaeTCA IIPUMEHEHNE METOHda IIepeMellaceMbIX Y3JIOB K PEHICHUIO YpaBHE-
nus Boska-ITloynza.
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Metos mepemerniaeMbIX y3JI0B codeTaeT B cebe alllIPOKCUMAIINI0 MPOU3BOIHBIX, (HU-
IypUpyIOie B ypaBHEHUH, Pa3HOCTHBIMU OTHOIIEHUSMU U IOJIyYeHHe ITPUOIMKEHHO-
AHAJIUTUIECKOTO BBIDpAYKEHUS PeIIeHnsd 3aja4dd. [Ipm 5ToM MBI MOXKEM IIOJIYIUTh
NPUOJINZKEHHO-aHATUTUIECKOE PellleHne 3a/1a91, KOTOPOe SBJIAeTCS THOPUIOM U3BECTHBIX
MeTo/10B. OTMeTHM, UTO MOy IeHne TPUOINZKEHHO-AHATUTIIeCKOro pereHus auddepeH-
IUaJbHBIX YpaBHEHHE 6a3upyeTcs Ha YUCIEHHBIX MeToAax. [[pupoia duc/jieHHbIX METO/I0B
MO3BOJIAET U TIOJIyUYeHHE PUOINKEHHO-AaHAJIUTUIECKOTO BhIpaxKenus perreHus udde-
pPEHIMAIbLHBIX YpaBHeHnit. {1 9Toro BBOANTCA TaK Ha3bIBAEMbBIN «II€pEeMeNIaeMoil y3ema»

2-3).

Hesbio uccieioBanms siBjseTcs paspaboTKa BBIMUC/IUTENIHHON TEXHOJIOIUU HA OCHOBE
MeTOJIa IepeMelaeMbIX y3JI0B i ypaBHenus bieka-Illoyssa.

ITocranoBka 3aga4u YpaBHeHue Jjisi CTOUMOCTH omiona V(S,t) 6yaeT yaoBieTBo-
psTH JuHeiiHoMy gud depennnaabHoMy ypaBuennio Bimka-IIloyrsa
2

8_V+102528_V+T8_V —rV =0

ot 2 052 oS
rje t — BpeMsI JI0 HMOTAIleHHs OIIINOHa, S — IleHa 6a30BOr0 aKTHBa, S — BOJATHIHLHOCTD
(cpeHeKBaIPATUIHOE OTKJIOHEHHUE TIeH HA30BOr0 aKTUBA 3a T'0/JI), ' — IPOIEHTHAs CTABKA.
Jlannast MoJ1eJib ObLIA IIEPBOil MaTeMaTUIECKOR MOIE/ILIO JIJIs OIIMCAHNS IIEHO00PA30BaAHUSI
OIIMOHOB B HEIIPEPHLIBHOM BPEMEHH.

VYpasuenusi (1) paccmarpusaerca B obmactu: S € [0,L],¢ € [0,7] ¢ HavasbHO-
I'DAaHUYIHBIMU YCIOBUAMUI

V(S,T) =maxS — K,0,V(0,t) =0,V (L,t) =L — Ke (Tt

Baecy T' — Bpems J10 SKCIUPAIUK OMIUoHa (B rojax), K — IeHa UCIIOJTHEHNs ONIHOHA.
st pernteHus 3aJ1a4u 3/1eCh IIpeJijIaraeTcs MpUOJIMKEeHHO-aHATUTUIECKU METOJI, KOTO-
PBIii TTO3BOJIAET TOJIyYeHre TTPUOINKEHHO-aHAJTUTHIECKOTO PelleHns 3a1a49 B auddepen-
MUAJbHBIX YPABHEHUIX.

Ilosrydyenne npubIM>KEeHHO-aHAJIUTUYECKOro penieHnda /g mosydenust
PUOJINZKEHHO-aHATUTHIECKOEe PEIIeHUs 3a/1a9i UCIIOJIb3YEeM METOJI TepPeMEIaeMbIX y3-
J10B. Crrocob MmoJTydeHns: MpUOINKeHHO-aHAJIUTHIECKOTO PeIleHns OYeHb MIPOCT, OJTHAKO,
npeJicrapisgeT 6ojiee rpyboe IpeJICTaBJIeHIs PEIeHns 3a,/1atN.

1. IIpubausicernoe pewenue ¢ 00nuM nepemewaemvim yaiom. Pacemorpum sagady (1)
— (2) u BbIGepeM TPOU3BOJILHYIO TOUKY (S,t) BHyTpH 06JaCTH, IJie WILYTCs PEIeHHUs .
Anmpokcumupyem ypasaenue (1) ¢ mepemerniaembim y3s10M. Tora B3amen ypapuerus (1),
[OJIYIUM HPUOJIM?KEHHOE yPaBHEHUE:

c-vr 1

2 V,—-C C-VI
1 942 P
T —1—205

L—&L—S_‘S—o

V, - Vi
) +rS-2

T—o "¢

Baecy C' = C(S,t) - npubsmxkentoe pemenne V = V(S t) Vcnonw3yst rpanndsbie n
HAYaJILHOE YCJIOBHA HMeeM,

VT =V(S,T),VI=V(0,t) =0,V, = V(L,)(4)

Permmasi anrebpamnieckoe ypaBaenus (3) ¢ y4eToM IDaHHYHBIX U HAYAJILHOTO YCJIOBHIA,
MOJIYIUM MPHUOJIMKEHHO aHAJMTHYeCKoe pelrtenue. 2. [Ipubausicennoe pewenue ¢ mpems
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NEPEMEULAEMBIMY Y3AaMU. LI yaydIneHns TOYHOCTH PeIieHrs HeOOXOMMO YBeJIHIUTh
KOJIMYECTBO IIepeMeIaeMbiX y3J0B. [lonoiHuTesbHbIe TIepeMeriaeMble Y3JIbl BHIOEpeM TakK:

S L+ S
S = 2 Sy = — KonudectBo nnepemeniaeMbIx y3J/10B paBHO TpeM. [ KazKioro mepe-

MEITAEeMOT0 y3J1a HAITUIIEM ypaBHeHHs 10100Ha (3), pelas CHCTeMy ypaBHEHHUE MOy IUM
VIYUIIEHHOE PeIeHne.

a) TOUHOE peleHHe ) MITV 1 yzen B) MITV 1 y3en

Puc.1 Tounoe u npHOmTEEHHOS pPeIIcHHE

2) OHH NepeneImasMEIil vaer 6) Tpu IIV
Prc.2 PazHocTE OpHOMICKEHHOTO H TOYHOTO PEIEHHA.

ITpumepsl. Bygem cpaBauBars Tounoe perrenne 3agadn (1)-(2):

V(S t)=S8 Ny — K -e 7Tt

riae
d1 da 1
Ny = / n,dz, Ny = / n.dz,n, = — =
\/271'6_?
S 2r S 2r
ln(E)+0,502(T—t)(;+1) ln(E) + 0, 502(T—t)(§ —1)

d — ’d =
! oVvT —t ! oVT —t

¢ npubymmkérnom npu napamerpa: r = 0.2, L = 1, K = 0.6,0 = 0.2. Ha puc.1 upu-
BeJIeHbI Tpa(UKNA TOYHOTO U TPUOJIMKEHHBIX PEIIeHNit, MOy IeHHBIX C TTOMOIIBIO METO/Ia
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nepeMernaemMbix y3/0B. 13 rpaduka TpyHO pasMduTh pa3sHUILy MPUOIUKEHHOIO pellre-
uus. llpejacraBiennoit Ha puc.2 pa3HOCTH MPHUOJINKEHHOIO U TOYHOI'O PEIEHUs, TOTHO
MIOKAa3bIBAET IIPEBOCXOJICTBA PEIIeHNs MIOJIyYeHHOe ¢ TpeMs IepeMeliaeMbIMU Y3/ IaMHU.

Sakarouenue. [IpeioxKeHHbIH TOAXO0/ TTOTyYeHUsT TPUOINKEHHO-AHATUTUIECKOTO
pemenus s auddepennuaibaoro ypasuenus bieka-Illoynza aBisercs xopommm 1o/1-
xosioM. Ilonmydenue stum criocobom perrenue auddepeHnnaj bHOr0 ypaBHeHus BJeka-
[Mloy/13a MOXKHO C yCIIEXOM NPUMEHUTH JIJIs PACUYETOB, C JPYTUMU BXOJHBIMU ITapaMeT-
pamu. YBeaudeHne KOJIMIeCTBa IepeMellaeMblX y3JI0B CIIOCOOCTBYeT K YIIydIIeHuI0 aHa-
JINTHYECKOT'O PEITeHUS.
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IHudppoBoe HepaBeHCTBO U MeXKAyHapoaHad MudpoBad
9KOHOMMKA: IIOJAXO0/Ibl K OIeHKE 1 MOIEJINPOBAHIIO

JxypaeBa Pano AonaysiaeBHa

Honent Tamkerrckoro dpumana MI'TIMO MUJT Poccun

djuraevaranol12@gmail.com
https://doi.org/10.5281/zenodo. 15510827

Annoranus. [udposusarus crajga KIOUeBbIM JIpaifiBEPOM II00aJIbHOTO COUATBHO-
9KOHOMUYECKOTO PA3BUTHA, TPAHC(POPMUPYS PHIHKK TPY/Ia, MEXKIYHAPOJIHYIO TOPTOBJIIO 1
dopMupyst HOBbIE MOJIE/IN B3aMMOJIeicTBISA MeK Ty crpaHamu. OTHAKO B YCIOBUSIX CTpe-
MUTEJHFHOTO PAacIPOCTPpaHeHNs IIMPOBBIX TEXHOJIOTUI BCE Hoslee aKTyaIbHON CTAHOBUTCS
mpobsieMa 1@ pPoOBOTO HEPABEHCTBA, KOTOPAas MPENATCTBYET HHK/TIO3UBHOMY yYaCTHIO BCEX
CTpPaH U CONMAJIBHBIX IPYHI B II0OaILHOM 1@ poBoil sKoHOMEKe. [lesth maHHOl cTaThn
— [POAHAM3UPOBATH BJIMSHIE ITU(PPOBOTO HEPABEHCTBA Ha TPAHC(HOPMAIUIO MEXKIyHa-
POJIHBIX COMUAILHO-IKOHOMMYECKHUX ITPOIIECCOB U PACCMOTPETh BO3MOXKHOCTHU ITPUMEHEHU
TeXHOJIONHH ncKyccTBeHHOrO naTesuiekTa (M) u 6oabImix MaHHbIX JJI8 MOHUTOPUHTA 1
OIIEHKU TG POBOr0 pa3pbIBa.

KuaroueBbie ciioBa: nudpoBoe HEPABEHCTBO, UG POBasi IKOHOMHUKA, MK TyHapOTHbIE
COIMATbHO-9KOHOMUYECKHE TTPOIECChI, NCKYCCTBEHHBIN MHTEJIIEKT, OOJIbINNE JTaHHBIE, MO-
semu onenku, joctyn K KT, mudposas nnkIro3us.
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[IubpoBoe HEPABEHCTBO CJIe/lyeT pacCMaTpUBaTh KaK MHOTOCJIOWHOE SIBJIEHUE, OXBATbI-
BaloIlee Pasjindus B J0CTyIE K IIU(MPOBLIM PECypCaM, HABbIKAX ¥ BO3MOKHOCTAX U3BJIE-
YeHUs! BBITOJIbI U3 I poBusanun. Boieasdior Tpu ypoBHs 1udpOBOro paspbiBa: HepBbIil
— pazauuns B (PUBNYECKOM JIOCTYIIE K MHTEPHETY W yCTPOHCTBAM; BTOPOil — pasiudus B
HABBIKAX U CTEIECHH MCIOJIb30BaHus I(POBBIX TEXHOJOIUIT; TPETUil — PA3PBIB B BHIIOJAX
ot 1udposoit Tparcdopmarn [1-5].

[To onenkam MezK1yHapOIHOTO cOI03a JIEKTpoCcBsa3u, B 2023 1. okoJio 2,6 MJIp/T desio-
BEK B MUpe TO-TIPEXKHEMY He MMeJH JIOCTyla K WHTEPHeTY, & MUJLUIMOHBI T0JIb30BaTeseil
CTAJIKUBAIOTCS ¢ HU3KON CKOPOCTHIO U BBICOKON CTOMMOCTBIO TOKIIoueHus [6]. Pasmmaus
B JIOCTyIle K UHTEPHETY MeXKJy CTpaHaMU W PEernoHaMu 3HAYUTeIbHbI. Bosiee 1 mip
qeoBek B HOxkuOiM Aszum u okoso 840 sy B Adpuke Mo-TpekKHEMY HE TOJIb3YIOTCs
untepueroM. [laxke B Kurae, suaupyiomem 1o 49ucily MHTEPHET-IIOIb30BaTE e, OoJiee
400 MTH TpakJiaH OCTaloTcs BHE 1udgpoBoro npocrpancTsa. [lo mamabivm oryera GSMA
Intelligence 3a 2023 r. KaxK/blif 9eTBEPTHIN B CTpaHaX ¢ HU3KUM M CPEIHUM JIOXOJ0M HE
3HACT O CYIIECTBOBAHUU MOOUJIBHOIO HHTEpHeTa [7].

Ha npumepe crpan EC, Poccun n V36ekncrana 9€TKO IPOC/IEKUBAETCS MIMDPOBOIT pas-
PBIB MEXK/ly Pa3BUTLIMU U pasBUBarommumucs rocygapcersamu. B 2023 r. 8 crpanax EC 97%
JIOMOXO3AHCTB UMEJIN JOCTYT K (PUKCHPOBAHHOMY HIMPOKOIOJOCHOMY MHTEpHETY, a 64%
— K OITOBOJIOKOHHOI ceTn [8]. Bostee mostoBunbl Hacessenns obiaiann Xors Ol 6a30BbIME
1udpoBbIMI HaBbIKAMU, 1 0koJio 10 mytH 4enoBek paborasu B chepe MKT. Iludposbie
TEXHOJIOTUY AKTUBHO BHEJIPAIOTCs B OusHec: 32% KoMIIaHUil UCIIO/IB3YIOT aHAJIUTUKY GOJIb-
mux Janubix, 44% — obnagnble pemenns, a 11% — HCKyCCTBEHHBINH WHTEJIIEKT.

B 2023 r. 79% unrepHer-nonbzoBareseil B crpanax EC ucnoab30Bain oHIaiH-KaHAbI
JIJIS TIOJIyYeHHS TOCYJIapCTBEHHBIX yeyT. [lmdposbie rocycyru jijist Ou3Heca 0XBaThIBAIOT
85% omeparuii, a JOCTYII K 3JIEKTPOHHBIM MEJIUIMHCKIM KapTaM uMeror 79% rpaxiaH [8].

Ha sTom done Poccusi m Y3bekucran jpeMOHCTPUPYIOT Oojiee HU3KUN YypOBEHb Tu-
posoii 3penoctu. B Poccnn, mo pannabivm 2022 1., 86% 10MOXO3AMCTB MOJKIIOYCHBI K IITH-
POKOIIOJIOCHOMY MHTEPHETY, HO IU(POBYI0 TPAMOTHOCTL MMEIOT L 27% HaceeHus,
a 12% cesbcKUX TeppUTOpUil OCTAIOTCA BHE 30HBI MOKPBITUA. TOJBLKO HEOOJIbIIAs T0JIst
POCCUICKUX KOMIIAHUI TIPUMEHSET IepeoBble NU(POBbIE TEXHOJIOIMN: UCKYCCTBEHHBII
UHTEJIEKT UCHOIB3YIOT 8%, aHauTHKYy OOJbINX JaHHbix — 11%, a objadnble cepBUCHI
— 30% [9]. B V36ekucrane MOOUIBHBIM HHTEPHETOM OXBadeHbI 98% HACETEHHBIX ITyHK-
TOB, & OKOJIO 65% JOMOXO3SIHCTB MOAKJ/IIOUEHBI K BBICOKOCKOpocTHOM cetu [10], ognako
HaOJTIO/IaeTCsl CUJIbHAST TePPUTOPHAIbHAS U CcoluaibHas JuddepeHImanyst B CKOPOCTH
u jocrymHocT goctyna. OcobeHHO OrpaHWYeHbl B MUQPOBOIl BOBIEUEHHOCTH CETHCKUE
JKUTENIA ¥ TOXKUJTBIE.

B Poccun B 2022 r. cBbime 85% Haceaenus moJab30BaINCh OHIAH-CEPBUCAME, OJHAKO
JIMIIH TTOJIOBUHA B3aMMOJIEHiCTBYET ¢ rOCyIapCTBOM TOJHOCTHIO B IidposoM dhopmare [9)].
B Vsb6ekucrane, HecMOTpsi Ha OBICTPBINT POCT CEKTOPa JIEKTPOHHBIX T'OCYCJIYT, UX OXBAT
OCTaéTCsl OrpaHUYIEHHBIM — OKOJI0 10 MJIH IOJIb30BaTes e, YTO COCTABJISIET MEHee TPETH
HaceJIeHUs CTPAHBI.

DaxTopbl MIMOPOBOIO HEPABECHCTBA BKJIIOYAIOT HE TOJIBKO HH(MPACTPYKTYPHBIE U SKOHO-
MHUYeCKHe 0apbepbl, HO TAKXKe yPOBEHDb IUMPOBOil I'PaAMOTHOCTH, BO3PACT, MOJI, MHBAJIU/I-
HOCTD, S3BIKOBBIE M KYJILTYPHBIE Pa3/ndus. B cOBOKYIHOCTH OHU (POPMUPYIOT YCTONYINU-
BbIe Oapbephl I BKIIOYEHUS 3HAYUTE/IHHBIX CJIOEB HACEJICHUS B IU(PPOBYIO SKOHOMUKY.
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LudpoBoe HEPABEHCTBO HAIPSMYIO BJIHAET HA BO3MOMKHOCTU 3aHSTOCTH W aJalTaIli
K HOBBIM MOJIe/IsIM Tpyaa. OrcyTerBue udpOoBBIX HABBIKOB OIPAHUYUBAET JOCTYII K Ppu-
JIAHCY, yAaJeHHol pabore u ontaiti-o0ydennio. OCoOEHHO YA3BEMBIMU B 9TOM OTHOIICHUN
OKA3bIBAIOTCS COIUAIBLHO HE3AIIUIIEHHDIE TPYIIIIBL, ITO yCYIyOIIseT COHAILHOE HePABEH-
CTBO M CHIKAET MOOMJIBHOCTH paboueit cuist [11].

Paszsurue nudposbix miardopm (3JeKTpoHHasT TOPToBiIs, (DUHTEX, 00pa3oBaTeIbHbIe
CEPBUCHI) TaKKe YCUIMBAET PA3PhIB MEXKJLy CTPaHAMU, 00JIAAIOIIUME BHICOKIM yPOBHEM
1 poBU3AIUT, U TEMH, KTO OrpaHudeH B jioctyrie. Hampumep, Y30eKucTan JIeMOHCTPU-
pyeT pocT B ODJIACTU 3JIEKTPOHHOI TOPrOBJIM U MOOMJIBHBIX IPUJIOKEHUH, OTHAKO BO-
BJICIEHHOCTD B TJIODAJIbHBIE U(MPOBDBIE MEIMOYKH OCTAETCs OrPAHUIECHHON. DTO CHUXKAET
MOTEHIINAJ SKCIIOPTa U YIaCTUA B MEXKyHAPOIHBIX PhIHKAX.

Homunanust riobanbabix nudpossix mwiardopm (Amazon, Alibaba, Meta) ycyry6isier
CUTYAINIO, OIPAHUYNBAsT BO3MOXKHOCTHU BBIXOJIA HA PBIHOK JIJIsi MAJIbIX UT'POKOB, OCOOCHHO
13 pa3BUBAIOIIUXCS CTPaH.

[Iudposas u3oJdIUsg TPENATCTBYET JOCTYILYy K 0OOpPa30BaHUIO, 3JIpaBOOXPAaHEHUIO,
Ky/JbTYPHOMY KOHTEHTY W TOJUTHIECKOMY yYIACTHIO. Pa3pbiB B UCIOJB30BAaHUU TEXHO-
jormit Bo BpeMmst nmangemun COVID-19 ocobenHO sipKO BBISIBIII Oapbepbl B MEIUIINHCKOIA,
obpazoBaTtebHOI 1 (uHAHCOBON cdepax. OTCyTCTBHE KOHTEHTA Ha POJHBIX A3BIKAX U
Hapbepbl MIMPOBON TPAMOTHOCTH YCUJIMBAIOT MAapTUHAJIM3AINIO TPYII HaceJaeHus. B pe-
3yJIbTaTe HAPYIIaeTCsd TPUHITUI CIIPABE/JINBOIO U YCTONYNBOIO PA3BUTHUA, TPOBO3IIAIIEH-
ublii B [lenax ycroitausoro paszsutus OOH (LIYP).

[Ipumenenune W n anaymTuku OOJIBINUX JAHHBIX OTKPBIBAET HOBBIE ITOJIXO/IbI K U3MePe-
HUIO 1 IIPEOJI0JIEHUIO T poBOro HepaencTBa. Takue nmudpoBblie HHCTPYMEHTDI TO3BOJIs-
10T BBISIBJISTH 30HBI MM POBOI YAI3BUMOCTU HA OCHOBE CIIyTHUKOBBIX JAHHBIX, IOBEICHUS
1oJib30BaTe el B udpoBoil cpejie, MOOMILHON aKTUBHOCTH U coticeTeli. B kadecTse mipu-
MEPOB MOYKHO TTPUBECTH:

e KapTorpadupoBanme MIUMPOBOro JOCTYIIA C TIOMOIIBIO aHAJIN3a WHTepHET-TpaduKa, Ha-
npumep, Microsoft Airband Initiative, koTopast ncrob3yer JaHHBIE O CKOPOCTH W HAJTUIUN
HOJIKJIIOUEHNUST JIJIsI BbIsIBJIEHUsT «[[U(POBBIX MYCThIHb» B OTJAJEHHBIX paifonax [12];

® OIleHKa IU(POBBIX HABBIKOB 110 XapaKTePy OHJIANH-aKTUBHOCTHU, KaK 3To0 jesaeT Digital
Skills Indicator or EBporeiickoit komuccuu, orciie:kuBasi J1eificTBUs 0JIb30BaTe/Ieil B UH-
TepHeTe JJIsA OlIpe/Ie/IeHIs yPOBHS UX I poBoil rpamoTHOCTH [13];

e 1IPOrHO3UpOBaHue MU(POBOrO OTCTABAHUS Ha OCHOBE JeMOrpaduuecKux U MpOCTpaH-
CTBEHHBIX MOjIeJielt, HanpuMep, ¢ ucrnojab3oBanneM gaHHbix GSMA Mobile Connectivity
Index, yuuTbIBatomero JoXo/Ibl, IMJIOTHOCTb HACE/IEHNA, YPOAHUZAINIO U JIpyTrue (DaKTOPHI
JIJTsT TPOTHOBUPOBAHNUS 30H PHCKa UdPOBOro orcraBanus |14].

Cucremarudecknit cOOp W WHTepIIpeTaIs TAKUX JAHHBIX MOXKET CTaTh OCHOBOM JIJIst
JIAIITUBHON 1M POBOIl TOJUTUKH, YIUTHIBAIONIEH PErnOHAJBHBIE U COIUAJILHBIE 0COOEH-
HOCTH.

Takum obpaszom, udpoBoe HEPABEHCTBO — 3TO HE TOJHKO TEXHOJOIUUIECKAs, HO TTPEK-
Jie BCEro COIUAIHLHO-9KOHOMUYECKas MpobJieMa, 3aTparuBaolias OCHOBLI yCTOWYUBOIO U
UHKJTIO3UBHOTO pa3BuTus. OHO MpensTcTByeT (GPOPMUPOBAHUIO CIIPABEINBON 1T POBOit
SKOHOMUKM, YCUJIUBAET COIUAIbHOE U PErMOHAIbHOE HEPABEHCTBO, OIPDAHNYNBAECT yIacTue
Pa3BUBAIOIINXCSA CTPAH U YI3BUMBIX T'PYII B IVIO0AJILHBIX ITU(PPOBBIX MPOIECCAX.

JL1g mipeoioiennsi 3TOro BbI30BA HEOOXOJIMMA WHTEIPAIUS IU(PPOBBIX WHINKATOPOB B
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CYIIECTBYIOIINE MOJIEJN IJI00AJBHOIO PA3BUTHUS, UTO IIO3BOJUT TOYHEE YUUTHIBATH MAC-
mTab 1 xapakTep MudpoBoro paspbiBa. BaykHeRmM HalpaB/JI€HUEM BLICTYIAET MEXKTy-
HAPOJ/ITHOE COTPYIHUYIECTBO B 00J1aCTH TU(POBOIT MHKTIO3UH, OOMEH OIBITOM U IO/IJIEPXKKA
Pa3BUBAIOIINXCA SKOHOMUK, ocobenno B 4dactu jocryna K VKT, pazsuruio nudpoBbix
HABLIKOB U O0OECIEYEHUIO YIacTUd B TVIOOAJBHBIX T1aTdopmax. Vcmob3oBanne TeXHO-
gjoruit U1 m anamuTuKu OOJIBINMUX JAHHBIX JIOJ?KHO CTaTh HEOTHEMJIEMO YaCThIO STOM
MOJINTUKH, TTO3BOJIsIsI HE TOJBKO OTCJIEZKUBATH MPOSIBJIEHNUs IIMPOBOIO HEPABEHCTBA, HO
1 BbIpabaThIBATh aJIpecHble, aJallTUPOBAHHBIE K YCJIOBUSIM KOHKDETHOW CTPaHBbI perlre-
nud. [lomieprkka pasBUBAIOIINXCA TOCYIAPCTB B 3TOM IIPOIECCE SIBJIAETCS HEOOXOIUMBIM
YCJIOBHEM JIJIsl CHUZKEHUS II00aJIbHOTO UG POBOT0 pa3phiBa U (hopMUPOBaHUs DoJiee Cripa-
BEJIJINBOTO 1U(PPOBOTO OY/IyIIIEro.
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Binganaue TexHoJsioruii MOOMJIBHOI CBA3UW HA
IKOHOMMYIECKUHN POCT

Hyoununa M.T.
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Texnosornu MOOMILHOI CBS3M UI'PAIOT BaXKHYIO POJIb B COBpeMeHHOI skonomuke. [TIupo-
KO€ UX PACIIPOCTPaHeHKe B 00pabaThIBAOIIEH TIPOMBIIIIIEHHOCTH (OCOOEHHO TEeXHOJIOIUN
5G) umeer GOJIBINOE 3HAUEHNE JJIsi MOBBIMIEHNsT ee 3DMEKTUBHOCTH U IPOU3BOIUTEIHHO-
ctu. BhIcOKasi CKOPOCTH COeMHEeHMs, MaJjas 3aJepKKa CUTHAJIA MMO3BOJISIIOT aBTOMATHU-
3UpPOBaTh IPOU3BOJICTBO, KOHTPOJIUPOBATEL paboTy 000py/I0BaHusd, 0becrieanBaTh He301ac-
HOCTH, COKPAINATh BpeMs JjIs IIepeHacTPOUKHN JIMHUI Ha BBILYCK HOBOW mpoaykimn. Ve-
noJsib3oBanue cereit 5G, TexHosoruil nckyccrBenHoro unresiekta (M) u obiadnbix cep-
BHCOB Ha 3aB0JIaX ITO3BOJIAET MPOBOJUTL MPEINKTHBHOE OOCTYKUBaHIE 00ODPYIOBaHUS,
YCKOPsieT POOOTU3AIMIO 3a CUET UCIOJIL30BAHUS TPEUMYINECTB IMUMPOBBIX TEXHOJOIHUI,
KOTOpBIE 00ECIEeYNBAIOT B3aUMOJIEHICTBIE HE3aBUCUMO DPAbOTAIONIUX POOOTOB B PEIKUME
peaJIbHOr0 BPEMEHU JIJIsl BBITIOJTHEHUSI CJIOKHBIX 3a/1a4.

B objractu MapkeTHHra TEXHOJOTHH MOOWIbHON cBaA3u U VI mo3BOIAIOT yINTHIBATD
WHIMBU/IyaJIbHbIE TTOKYTIATeTbCKIE MPUBBIYKY, aHAJIU3UPOBATEH MOTPEOHOCTU U IIPEJIIIO-
YTEHUS TeJICBOI ay/INTOPUHU U IPEJOCTABIATL YCJIyTd Ha OCHOBE 3TOTO aHajmn3a. B crpa-
HaX ¢ pa3BUTON MOOMJIBLHONW MH(MPACTPYKTYPOil UCIOJIH30BAHIE MOOUIBHBIX TTPUJIOKEHIH
1 MOOUJIBHON PEKJIAMBI CTAJI0 OCHOBHBIM KaHAJIOM B3aUMOJIeiicTBus ¢ oTpeburessmu [1].

Texuosiornn MOOUJILHOM CBA3M OOJETYAIOT JIOCTYII K HOBBIM PBIHKAM U OTKPBIBAIOT
HOBBIE BO3MOXKHOCTH JIJI COTPYIHUIECTBA, YCKOPASd MHHOBAIIMOHHBIN TIporiecc. Pacimpe-
HI€ UCIIOJIb30BAHUS JIEKTPOHHON KOMMEPIIUU U MUMPOBLIX IJIaTeXKel, pacipocTpaHeHne
TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJIJIEKTa, OOJIBIINX JAHHBIX M OOJAYHBIX CEePBUCOB CIIO-
COOCTBYIOT MOJJICPXKAHIIO KOHKYPEHTOCIIOCOOHOCTH B I POBOIT 9KOHOMUKE. [2|

PacrpocTpanenne TexHomornit MOOMIBHOM CBA3M OKAa3bIBAET MOJIOXKUTEILHOE BJINSHNE
Ha SKOHOMUIECKOe pa3BUTHe cTpaH. B pabore [3] ma ocnoBe maneabHbIX JanHbIX 168 crpan
3a nepuog, 2000-2017 rr. nokazano, uro 10%-Hoe yBeauaeHne NpOHUKHOBEHUST TEXHOIOI M
MOOMILHOM cBst3n npuBoauT K pocty BBIT na xymy macenenus B cpeanem na 0,59-0,76%.

Texnoornn MOOUIBHON CBsI3M 0OECIIEINBAIOT OBBIIIIEHHE ITPOU3BOIUTEIbHOCTH U (-
(PEKTUBHOCTH 3a CYET BOZMOXKHOCTH pabOTaTh U3 JIIOOOTO MecTa B JII000E BpeMsi CYyTOK., UC-
I0JIb30BaTh IIPOrpaMMHOe obeciieueHne, NHTEPHET-CEPBUCHI, BHICOKOCKOPOCTHON MOOWTh-
HBII JIOCTYII K JIJAHHBIM B PealbHOM BPEMEHH.

B nannoit pabore ObLT IIPOBEJIEH aHAIN3 BJINSHUS TEXHOJIOIMII MOOWJIBHON CBA3U Ha
HOBBIITIEHNE KOHKYPEHTOCIIOCOOHOCTH IIPOMBINIIEHHOI TpoyKiuu. B kadecTBe 060011a10-
IIero 1oKa3aTesIs Pa3BUTUS STUX TEXHOJIOIUil ObLI MCIIOIH30BAH UHIEKC MOOUIIBLHOI CBS-
su (MCI), paccunrbiBaembiii kKomnanuein GSMA 110 OTHOIIIEHUIO K OCHOBHBIM (haKTOpaM
BHE/[PEHUsT MOOMJIBHOTO HHTepHeTa (MHGPACTPYKTypa, JTOCTYIIHOCTh, TOTOBHOCTD IIOTpe-
Oureneit, KoureHT U ycayru) [4]. VHmeke oneHnBaeT HaIu4dne BHICOKOIIPOU3BOIUTETHHO-
I'O IOKPBITHA CETU MOOHMJIBHOIO MHTEDHeTa, COOTBETCTBUE IleH Ha MOOHWJIbHBIE YCIYI'H U
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YCTPOHCTBa yPOBHIO JIOXOJIOB HACEJCHUsI, HAJUINE Y HACETeHUs HeOOXOIMMBIX HABLIKOB,
6e3011aCHOCTD OHJIAH-KOHTEHTa U JOCTYIIHOCTh MOOMILHBIX ycayr. B 2023 r. caMblii BbI-
cokuit mokazaressb MCI numenn Cunramyp (93,72), Hseiinapus (93,16) u Janusa (93,03),
a camblit Huskuit Ya (23,74), Henrpansroadpukanckas peciyomnka (22,41) u FOxubrit
Cynan (10,41).

Uccnenosanocs Biausiane MCI Ha nHIEKC KOHKYPEHTOCIIOCOOHOCTH MTPOMBIIILIEHHOCTH
(CIP), paspabareiBaemoro UNIDO u orTpazkaroiiero crocobHOCTh CTPaH YBEJIUIHBATDH
CBO€ INPUCYTCTBUE HA MEYKyHAPO/HBIX M BHYTPEHHUX PBIHKAX, OJTHOBPEMEHHO Da3BUBas
IIPOMBIIIIJIEHHBIE CEKTOPA M BUJIBI JIEATEJLHOCTH € 0OJiee BBICOKOH J100aBJIEHHON CTOU-
MOCTBIO U 60Jiee BBICOKMM TEXHOJIOrHUecKuM yposHeM [5]. Pacderst Obuin npoBejieHbl B
nporpamme EViews 1o nanesbHbIM JlaHHBIM 47 cTpaH, BKIodasd Poccuio, 3a 2014-2022
rr. Beibopka Brovasia B ceds crpanst OECD, BPUKC+ u crpanbl ¢ 6bICTPO pacTy-
meit SKoHOMuKoi (Hampumep, Beernam). Tect Ha mprauHHOCTD yKas3aJs Ha OIHOCTODPOH-
nee piugane nujgekca MCI wa CIP. Jlna yuera Biusgaust ocTaabHBIX (DAKTOPOB B MOJIE/TH
BBeJleHa TlepeMenHasi BpeMenu t. TectupoBanue perpeccun ¢ pUKCHPOBAHHBIM 3D PEKTOM
10 CTpaHAM U PEr'PECCHH IO TTOJTHOMY HAOOPY JAHHBIX BBISIBUJIO IPEIIIOYTEHIE PEIPECCH
¢ burcupoBaHHbIM 3ddekToM. McemenoBanne ocTaTKOB IT0Ka3a/10 HOPMAJIbHOCTD UX PaC-
npenenenns. IIpumenenne B3pemennoro MHK 1mo3zBosmiia mpeoioieTb aBTOKOPPEJIAINIO
B ocTaTKax. B pe3ysbrare mojydena Moje/b

CIP = 0.2+ 0.0006 «+ MCT — 0.0045 ¢, R2? = 0.991,

rae t — rog-1999. Onenku Bcex mapamerpoB 3HadnMbl Ha yposue 1%. Taxmm oGpasom,
MOJITBEPZKIEHO HAJINYINE 3HAYMMON MOJIOXKUTETBHON KOPPEIANNA MeXKIy WHIEKCOM MO-
OWJIHHOI CBSI3W M WHJIEKCOM KOHKYDPEHTOCIIOCOOHOCTHU ITPOMBITIJIEHHON TPOLYKITHH.

B 1o ke Bpems uccieoBanne npuannaocTy 1o ['peitnzkepy nokaszaresss MCI u jiora-
pudma BBII na aymry macenenust (namnsie WorldBank [6]) mokaszasio nx B3anmuoe Biusi-
HUE Ha Jlare BbIIe 1-ro.

MCI(t) = =54.947.51xLnGDP(t—1)+0.51x MCI(t—1)+0.2« MCI(t—2), R* = 0.979;
LnGDP(t) = 2.78 + 0.0024 % MCI(t — 1) + 0.72 x LnGDP(t — 1), R* = 0.998.

O06e 3aBUCUMOCTHU TTIOCTPOEHBI 110 MTAHETLHBIM JIAHHBIM ¢ (DUKCUPOBAHHBIM 3P HEKTOM J1j1st
47 crpan 3a nepuoj 2015-2023 rr. OneHkn Bcex NmapaMeTpoB 3HAYMMbI Ha yposHe 1%,
oImmMOKN HOPMAaJIbHO paciipejiesienbl, kKoaddunuent /lapbuna-Yorcona 0M30K K 2, 9TO
CBUJIETEJILCTBYET 00 OTCYTCTBUH aBTOKOPPEJISIIIUU IIEPBOTO MOPSIIKA.

AHaOrugIHBII pe3ysbTaT MOydeH u npu ucciaeaoBannn npuanaaoctu mex iy MCI u
MHJIEKCOM connasibHoro mnporpecca (SPI), KoTopslii siBasieTcss 0600mIa0uM oKa3aTeeM
57 dpaKkTOpPOB, OINEHUBAIOIIUX PA3BUTHE CTPAH I10 TPEM M3MEPEHUsIM: OCHOBHbBIE TIOTPEOHO-
CTH 9€eJI0BEKA, OCHOBBI 0JIArONOJIyYdsi 1 BO3MOXKHOCTH, BBIXOJIAIINE 38 PAMKHA SKOHOMUIe-
CKUX TI0Ka3areJeii |7].

Takum 0b6pa3oM, pa3BUTUE TEXHOJIOTHI MOOMILHOW CBSA3U MOBBIINMIAET KOHKYPEHTOCIIO-
COOHOCTDH MTPOMBIIILJIEHHO PO/ KITUH, CIIOCOOCTBYET POCTY YPOBHS JI0XO/I0B HACEJICHUS U
MHJIEKCa COIMAJIbHOI'O IIPOr'pecca CTPaHbl, HO, B CBOIO O4Yepe/lb, 3aBUCUT OT YPOBHHA 3IKO-
HOMUYECKOT'O Pa3BUTHUSI B IIPEJIIIECTBYIOIINAE IEPUO/IBI.

OHAKO HEOOXOINMO YUNTHIBATH PUCKHU UCIIOIH30BAHIS TEXHOJIOIN MOOMIBHON CBA3M.
[HIupokoe pacipocTpanenre MOOMILHOIO MHTEPHETA ITOBBIIIAET BO3SMOXKHOCTH HECAHKIIN-
OHUPOBAHHOI'O JIOCTYIIA K JAHHBIM, IIO9TOMY obecriedeHue KnOepOe30IacHOCTH sABJISETCS
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BaykHellIell 3a/1adeit Jir00oit crpanbl. Kpome Toro, HEOOXOUMO YUUTHIBATH U MTPOOJIEMbI
OTPUIATEILHOI'O BO3JEHCTBUS 3TUX TEXHOJIOIMI HA YesI0BeKa U OKPYZKAIONLYIO CPeJLy.
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Bueapenue VR-TexHoJIOrnii 1 MCKYCCTBEHHOIO

MHTEJJIEKTa B 00yUYeHle MHOCTPAHHBLIM SI3bIKAM B
MITIMO-OJIUHIIOBO

NkounukoBa Banentuna, IIBepkyn FOnus,
I'punbko OuJiecsi, BormanoBa EBrenus

Odunyoscruti unuanra MI'UMO
https://doi.org/10.5281/zenodo. 15510839

AHHOTaIIA

B crarpe paccmarpubaeTcs u 0000IIAETCS ONBIT PA3JIUYHLIX (aKyIbTeToB OIUHIIOB-
ckoro puwmana MI'MIMO 1o BHeIpeHUIO TeXHOJIOTHIT BUPTYaIbHON PeabHOCTH B IIPOTIECC
IIPEIoIaBaHusd NHOCTPAHHOTO A3bIKa. PaccMorpensbl cirydan npuMmenennsd VR g mperno-
JIaBaHUs OOIIEro sI3bIKa U SI3bIKa CIIEIUAJILHOCTHU, a TaKyKe Ppa3ndHble CIIOCOOBI CO3/IaHUA
crienapuen i VR-cUMyJIAnum, B TOM YHCJIE C HCIOJIH30BAHUEM UCKYCCTBEHHOI'O MHTE/I-
JIEKTA.

KuaroueBbie cjioBa: MHOCTPAHHBIN A3BIK, BUPTyaJbHAA PEAJHLHOCTD, NCKYCCTBEHHBIH
MHTEJJICKT, MCTOANKA IIPEIIOJABAHNA NHOCTPAHHOI'O A3BIKa, MOTABAIINA
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[IpoekT 110 BHEIPEHUIO B MPAKTUKY U3YYEHUs] NHOCTPAHHOT'O S3BIKA TEXHOJIOTUNl BUP-
TyaJibHOI peasibHocTu peasusyercs B MITUIMO ¢ 2022 roma JIunrsuctudeckoit jadopa-
topueit Gakybrera JUHIBUCTUKNA U MEXKKYJIBTYPHOI KOMMYHUKAIIUU B PAMKAX MIPOEKTA
«udposas xadenpar (aBiasgercs dactbio mporpammbl «IIpuopurer 2030») coBmecTHO ¢
naptaepamMu OO0 «BuAp Cynepconuks. B mpoekrte ygacTBytoT uaTh ¢akyabreros MI'N-
MO. Ha nmacrosimuii MOMeHT HamucaHo 43 crieHapust Ha Tpex sa3bikax, n oojee 500 cry-
JIEHTOB HUCIIO/IB30BaIn VR-TexXHOIOTHY B N3y YeHNN aHTJIMIICKOTO S3bIKa, YCIEITHO PO I
crienapuu 6oJiee 1750 pa3 (YUCIO HEMPEPBIBHO PACTET).

CrynenTsl orpabarbiBaloT Ha VR-TpeHaxkepe HABBIKU JTHAJIOITYIECKON PEUU C BUPTY-
aJIbHBIM COOECETHUKOM B BUPTYAJbHON Cpeje 110 3apaHee IOJIOTOBJICHHBIM CIICHAPUIM,
[IPE/LyCMATPUBAIOIIIM HCIIO/IH30BAHKE TEJI€BOM JIEKCUKH U CIIEIUAJIbLHOMN TpodecCnoHa b
HOU TepMUHOJIOTUH.

Ha dakynbrere JUHIBUCTUKA U MEXKKY/JIBTYPHOU KOMMYHUKAITUU JAHHAS TEXHOJIOTHA
UCIIOJIb3YEeTCd Ha 3aHATUIX 110 JIMHIBOCTPaHOBeeHnio. Ha Mex rynapoiHo-rpaBoBoM ¢a-
KyJabTere VR mpuMeHsieTcst Ha 3aHATUSX [0 MHOCTPAHHOMY $I3BIKY (OOIIuUil SI36IK Ha TIep-
BOM U BTOPOM Kypcax). 3aHsaTus Ha VR-TpeHaykepe mpoBOIsITCS B paMKaX OCHOBHOI'O
pacrucanns Ha ayIUTOPHBIX 3aHATUAX, (PaKyJIbTATUBHO U 0 KEJTAHUIO 00y JIaONTIXCS.

DKCIIEPUMEHT, TPOBeIeHHBI Ha PaKyabTeTe JUHIBUCTUKA U MEXKKYIBTYPHON KOMMY-
HUKAIINN, a TaK:Ke Ha MexKIyHapoaHo-ipaBoBoM (akysibrere MITMIMO-O qunioro, moka-
3aJ1 Pe3yIbTaTUBHOCTD UCIIOJIH30BAHUS TEXHOJIOIUN JIJI ITOBBIIICHU KadecTBa 00y IeHUsT
MHOCTPAHHOMY A3BIKY. MOYXKHO YyBEPEHHO I'OBOPHUTH O POCTE TOBEIEHYECKON BOBJIEUEHHO-
CTH CTYJIEHTOB U UX aKTUBHOCTH Ha ayIUTOPHBIX 3aHATHUSIX, a TaKxKe 0 60J1ee pABHOMEPHOM
pacripe/ie/ieHuu PeRTUHTOBBIX OIEHOK C POCTOM MeJunaHHoro 3uadenus. [lpu daxymbra-
THUBHOM HCIIOJIb30BAHUU JIOJIsI HEYIOBIETBOPUTE/IHLHBIX OIEHOK II0 PE3yJIbTaTaM 3a9€TOB B
suMmHeil ceccnn 2023/24 yd. roja CHU3UIACH TIOYTH BJIBOE [0 CPABHEHUIO C IIEPUOJIOM JI0
Hadaja paborel ¢ VR. [Ipu ucnoyib3oBaHuu MTPAKTUKKA B PAMKaX ayJIUTOPHBIX 3aHATHH C
00s13aTeIbHBIM OIEHUBAHUEM HAOJIIOIAETCA POCT aKaJeMUIeCKOTO PEHTHHTa CTY/IEHTOB.

B nepcriekTuBe miaHupyeTcs paciiupeHre oXBaTa CTYAeHTOB, Tak, B 2024 roxy VR-
TEXHOJIOTHS YK€ Havdasa MPUMEHSIThC JIJIsd OO0y YeHusT APYTUM HHOCTPAHHBIM SI3bIKAM, T10-
MUMO aHrIuiickoro. [Lranupyercst cosmanne JOMOJTHUTEIBLHBIX YIeOHBIX ClieHapueB, 60jee
IIIPOKOE BHEIPEHNE MCKYCCTBEHHOIO MHTE/JIEKTa KakK JIJId YIIPOIIEHUsI U YCKOPEHUsS Ha-
IIuCaHu«d ClieHapueB, TaK U JIJId Pa3BUTUA Y CTYAE€HTOB HaBbIKOB CIIOHTaHHOII pedu. TaK}Ke
IJIaHUPYETCA KOMMEPpIUaJIn3alsd IIPaKTUKA.

Ha xadenpe arrmmiickoro si3pika MI'MITMO-O nuaIoBo crienapun s 3aHsaTuii Ha VR-
TpeHakepe pa3pabaThbIBAIOTCS I CASIYIONINX HapaBJIeHW 1 mpoduieil moaroToBKY:
9KOHOMUKA, MEHE/IZKMEHT, OnsHec-nadopMaTnka, Typu3M. TakzKe MPOBOJIATCH 3aHITHS C
ncnosib3oBarneM VR s crymentor Tamkenrckoro dummana MI'IMO B pamkax obsi3a-
TEJIbHBIX MOCKOBCKHUX MOJLYJIEH.

VR-rexnosiorun ucrnonb3yiored Ajisg oOydeHus aHIVIMICKOMY SA3bIKYy B paMKaxX ay/iu-
TopHbIX 3aHdTuil 1o ESP, T.e., g3bIKy crenuagbHOCTU, MPEUMYIIECTBEHHO HA TPETHEM U
geTBepTOM Kypcax. Ha Bcex nampas/enusx mojarorosku VR-ciienapun pazpaboTanbt s
oTpaboTKN TPohecCuOHATBHON TEPMUHOJIOTHH ¢ PEUEBLIX KJIUIIE, IPUCYIINX TPOgECCuo-
HAJIBHO OOYCJIOBJIEHHBIM CUTYaIUsM O0OIIenus. B rpymmax S5KOHOMUYECKNX HaIllpaBJICHUI
MOJITOTOBKY TaKzKe OBLJT ITPOBEJIEH SKCIIEPUMEHT, KOTOPBI TOKa3aJl POCT aKaJIeMUIEeCKOi
ycnesaemocTs B cpeaneM Ha 11% B VR-rpynmnax 1mo cpaBHEHUIO ¢ KOHTPOJILHBIMU I'PYII-
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ITaMH, TakK 9TO OBLIIO pemeHo HECKOJIBKO PAaCIIUPUTDL ITPUMEHEHNE VR.

Yro KacaeTcs HaJIbHERINNX EPCIEKTUB UCII0/b30Bannsa VR-Tpenazkepa i1t 00y IeHust
AHTJIMIICKOMY SI3BIKY, IJTAHUPYeTCsT 0oJiee IIIMPOKOe IIPUBJIeUEHIE CTYAEHTOB K YIaCTHIO B
IIPOEKTE, & TaKxKe pa3paboTKa CIIeHApHUEB I APYTUX HAIPaBJICHUNA ITOJIIOTOBKHU.

Cuenapun aasa VR-cumysismii

B 3aBucuMocTr oT ypoBHS IMOJATOTOBKHU CTYJEHTOB U IMOCTABJIEHHBIX 33/1a4 JJ1s1 pabOThI
B BUPTYaJILHOM CPeJie UCIOJIb3YIOTCH pa3Hble THIILI ciieHapues. [lepBolit — 910 T.H. JuHEl-
HBII ClleHapuil ¢ BBIOOPOM OHOTO TPABUJILHOTO OTBETa U3 IpeyIozKeHHBIX. [Ipu BeIGOpE
HEBEPHOT'O OTBETA, BCTPOEHHBIII MEHTOD JaeT OOPATHYIO CBA3b, HAIIPUMED «CO CJIOBOM
«JlaTay HYKHO HCIOJIB30BaTh JAPYTOil MPeJIOrs WIN «IPUAePKUBAiTeCh OPUITTATHHOTO
cTuiisd obmenus». [Ipn BropoM mpoxoxKieHnn CTYJIeHT BUJINT TPU BapuaHTa OTBeTa U MO-
JKET UX MPOIUTATh (PO cebsi), HO IIPU HAYKATUH HA KHOIIKY PACIO3HABAHUS PEUYU OTBETHI
MCYE3aI0T U OCTAIOTCA TOJIBKO TOJICKa3Ka O cojlepyKaHum oTBeTa. VI, HakoHer, mpu Tpe-
ThEM ITPOXOKJIEHUU, OKUJIAETCs, UTO CTYJAEHT yKe 3allOMHUJI 1IEJIEBYIO JIEKCUKY, TaK YTO
BapUaHThl OTBETOB OTCYTCTBYIOT, €CTb TOJIBKO I10JICKA3Ka.

HpI/I HallMCaHUUN TaKUX COHEHapUueB CyHIECTBYIOT OIIpe/ie/ICHHbIC TEXHUYICCKUE OI'PaHnYde-
HUsA, IIpeKae BCcero, 110 061>eMy TEKCTa — B II0JI€ 3peHud I10JIb30BaTe A JOJI2KHBI IIOMEI[aTh-
csl TpU OTBeTa, I0JICKa3Ka u cobeceHUK-00T. Kpome Toro, ectb n comepkaTeibHbIE ac-
[IEKTHI — BAPUAHTHI OTBETOB JIOJIZKHBI OTJINIATHCS JIPYT OT JIpyTa JI0BOJIBHO 3HATUTEIHHO,
qT00BI M30eKaTh HelpaBUJILHOIO pacio3HaBanusd. [lomckaska He HOKHA OBITH JIOCJIOB-
HOIi, HO JIOJIZKHA OBITH JOCTATOYHO MOAPOOHOM, ITOOBI CTYAEHT MOI ITOCTPOUTDH BEPHBII
OTBET.

Ha 0Gosiee mpoaBuHYTHIX 3Talniax OO0ydYeHUs] HAYUHAIOT IPUMEHATHCS JIPYTHE METOIbI
pabotsl ¢ VR, oT/imuHbIe OT 3KeCcTKO (PUKCHPOBAHHBIX CIIEHAPHUEB, TJIe 3a1adeil CTyIeHTOB
ABJIAETCA IIPaBUJIbBHOE MCIIOJIb30BaHNE CTaH/IaPTHBIX KJIMIIIE U CTaHJIapPpTU3UPOBaHHBIX pe-
IJTNK, OOYC/IOBJIEHHBIX KOHKPETHON cuTyarueit oOIenns. AJTbTePHATHBHBIN METOJ, IIPe/I-
moJjiaraeT CcBOOOJIHOE ODINEeHNe Ha 3aJJaHHYI0 TEMY C BUPTYaJJIbHBIM cODeCeIHUKOM Ha Oa3e
NCKYCCTBEHHOT'O MHTEJJIEKTa JJIsi TPEHHPOBKN KOMMYHUKATHBHBIX HABBIKOB. B JaHHOM
caydae JUTs TIPOXOXKJIEHNsT ClieHapusl TpedyeTcsl yKe He BhIOpaTh MPABUIbHBIN OTBET WU
IIOCTPOUTH €r0 Ha OCHOBE ITOJICKA3K! C HMCIIOJIH30BAHUEM IIeJIEBOI JIEKCHKH UJIN IPaMMa-
tuku. B crenapusix ¢ ucnoab3oBanueM WU cTyneHTy TPUXOIUTCS perraTh KOMMYHHUKAa-
TUBHYIO 3324y, «y0exK1aThy cobeceHuKa, IPUMEHsIsI [0y YeHHbIe Ha yPOKaxX 3HAHUS, a
TaK2Ke aHaJIUSUPOBaThb €I'0 BbICKa3blBaHUA.

g sroro Tpebyercd Teblit KOMILJIEKC Pa3BUTHIX KOMMYHUKATHBHBIX HABBIKOB, IIO-
MHMO IIpeaAMETHBIX 3HAHUN U 3HAHUA TEPMHNHOJIOT' N, HOHI/IMaHI/Ie BBICKa3bIBaHUI 60Ta
Tpe6yeT JO0CTaTOYHO Pa3BUTBLIX HABBLIKOB ayJIUPOBaHUA, 1 aJCKBATHOT'O pearupoBaHugd Ha
BBICKA3bIBAHUS COOECeIHNKA, OETJIOCTH Pedd, YMECTHOI'O UCIOJIb30BAHUA I'PAMMATUKNA U
Jlekcuku. Kpome Toro, 1mojgo0Has CUMyJIsiiiisg MaKCUMaJIbHO MOX0XKa Ha CBOOOJHOE 00IIe-
HIE ¢ HOCUTEJIEM A3bIKa, 9TO WHOT/IA BBI3BIBAET Y CTYJIEHTOB OIPEJIe/IEHHYIO TPEBOKHOCTH
u crpecc. EcTh j1Ba THIa CUMYJIANNUI HA OCHOBE MCKYCCTBEHHOT'O MHTEJLJIEKTA, ITPEeIIIoIa-
raioImx «CBOOOIHOE» OOIEeHNe Ha 3aIaHHYIO TEMY.

Bo-niepBbix, 310 jnebarnl. Buadasne VR HacTaBHUK pacckasblBaeT CTYAEHTY PO 3a/1atdy
CUMYJISIIINN, Jlajiee BUPTYaJIbHbBINA COOECETHUK 3a/1a€T BOIIPOC, O Ue€M XOTeJI ObI IIOMOBOPUTH
CTYZEHT U 3aHUMAaeT ITPOTUBOIIOJIOKHYIO TO3UINI0. MOXKHO paccMOTPETDb 3Ty CUMYJIATIIIO
Ha TpUMepe JIMCKYCCUU O CBOOOIHONW TOPTOBJE, KOTOpasg ITPOBOJUTCA CO CTYJACHTAMU B
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CeJIbMOM CeMecTpe TOCjIe TMPOXOXKJIEHUs COOTBETCTBYIONIEro marepuasa. CTymaeHT Judo
SIBJISIETCSI CTOPOHHIKOM CBOOOJIHOI TOPTOBJIX, JTUOO MIPEIMOIUTAET ITPOTEKIIMOHU3M — 1 60T
OTBeYaeT Ha KarK/Iblil ero JIOBOJ, CBOMM KOHTP/0BOJIOM. [locite muckyccuu BUpPTyasIbHBII
HACTABHUK JIA€T OOPATHYIO CBA3b 110 KAYECTBY U JIOTHMKE apryMEHTAIIUU CTY/ICHTA.

Hecmorps Ha 04eBUTHBII ILTIOC, BO3MOXKHOCTD BeJIeHUsT CBOOOTHOM JIMCKYCCUU, TIPUOTHU-
JKEHHOH K CHUTyallud peasibHOro OOINEeHUs, JIaHHbI (hOpMAT MMeeT U CBOU OI'PDAHUYECHUS.
OcHOBHOE — HEBO3MOYKHOCTH HAIPABJIATH U KOHTPOJMPOBATH X0 Oecesibl, 9TO ObIBAeT
He CJIUIIKOM yJI00HO B y4ueOHOIl cuTyaruu, Korjaa cBoOOIHAs JMCKYCCUs BCe Ke JTOJKHA
Pa3BUBATHCA 110 ONPEIEJIEHHOMY ILIAHY U OXBATBHIBATH OIPE/IeJIEHHbIE MOITEMBI B COOT-
BETCTBUU C U3YUYEHHBIM MATEPUAJIOM.

Bropoit Tum ucnosib3yeMbIx HaMU CUMYJISIINN, pa3roBOpHas IIPAKTUKa, TpedyeT 00JIb-
1€ [OJ'OTOBUTE/IBHON PAOOTHI CO CTOPOHBI IIPEIogaBaTeis, T.K. 3/IeCh IIPEIII0IarafoTCs
He J1e06aThl, & KOHCTPYKTUBHBII JUAJIOT, TOCBANIEHHBIN periennio HeKoit 3amaqn. K rnpu-
Mepy, Peub MOXKeT UJITH O (POPMUPOBAHUU COAJIAHCHPOBAHHOIO 10 PUCKAM U IPHUOBLIb-
HOCTU WHBECTUIIMOHHOTO TOpPTdeId — 9TO Hallla 3ajada. JlanHas cuMysdiums BKJIIOYAET
B cebs ceMb 3TaIlOB — IPUBETCTBUE, 0OCY:KJICHUE (PUHAHCOBBIX MHCTPYMEHTOB B OOIIEM,
XapaKTePUCTUKH aKIUi U OOJIUTaIlNii, IPEMMYIIeCTBa U HeJOCTATKH TOW MJIM UHOM cTpaTe-
U, BIPADOTKa pEeKOMEHJIAIUil 1 oOpaTHas CBA3b BUPTYaJbHOIO HACTaABHUKA, KOTOPBIT,
B JIAaHHOM CJIy4ae, KOMMEHTHUPYET HE TOJbKO JIOTUKY U CBA3HOCTH BLICKa3bIBAHUN, HO U
NIpaBUJIbHOE HMCIIOJIb30BAaHUE TIEJIEBOI JIEKCUKHM Ha KakJioM 3Tare. Ha Bcex sTamax mpe-
[0/IaBaTe/Ib IIPOIKICHIBACT COJEPyKAHUE dTalla, IPUMEPHYIO PEILTHKY 00Ta U IpUMEpPHBIi
TUIOTETUICCKUI OTBET CTYJIEHTa, a TaKKe IeJIeByIo Jiekcuky. Jlaee TekcT mpeobpasy-
eTcd paspaboTYMKaMyi B MHTEPAKTUBHYIO VR-cuMyndimio — npernojaBaTeib MOXKET Bbl-
OpaTh BUPTYaJbHBII CETTUHI U COOECETHUKA, a TAKXKE €ro «HaCTPOEHUE» - IMO3UTHBHOE,
HeHTpaJbHOE WM HeraTuBHOE. BHYTpH CHUMYJIAIUU CTYJIEHT BUJIUAT TOJIBKO CBOEro cobe-
CeJIHNKA, a TaKKe HeDOJIBIIOe OKOIIKO C II0JICKA3KOH — I1eJIeBOil TepMUHOJIOT eI,

[IpenmyIiecTBOM JTAHHOTO BUJIA CIEHAPUEB MOXKHO CUUTATH UX OOJIBIIYIO yIIpaBJise-
MOCTB TI0 CDABHEHHIO €O CBOOOJHBIME jiebaTamu (60T ciiejlyeT 3a/laHHOMY IIaHy Oecepl,
YTO TapaHTUPYET MPOXOXKJIEHHE BCeX 3allJIAaHMPOBAHHBIX STAIIOB pa3roBopa M JIAET OII0-
Py CTyJeHTaM) 1 BO3MOXKHOCTH BBIBECTU Oecely Ha PEIleHre ONpeIeJIeHHO KOMMYHUKA-
THBHOI 3a/a4i, He OrPaHUIMBAsICh COIOCTABJICHHEM apryMEHTOB «3a» U «IIPOTUB». Bce
9TO COYETAETCS C BO3MOYKHOCTBIO JIJI CTYJIEHTOB CAMOCTOSITEIHLHO (POPMYIUPOBATH CBOU
OTBETHI U BBIOMpPATh TAKTUKY BeIEHHUsI pa3roBOpa, UTO JAaeT UM OOJIBIIYI0 CBOOOIY IIO
CpaBHEHHUIO C BBIIIOJIHCHUEM JINHEITHOI'O CreHapusd.

Takum obpazom, MOXKHO cKa3aTh, uTo npuMenenwe WU g cosmanus crieHapues
BUPTYaJIbHOI PeaTbHOCTU CYIIECTBEHHO PACIIUPSET BO3MOYKHOCTH IIPeroaBaTeseil mHo-
CTPAHHOTO A3BIKa I10 IMOJA00PY BapPUAHTOB CUTYAIIUU U OOIIEHUS B STOW CUTYAIINU UCXOJ
U3 KOHKPETHBIX 33/1a9 HA KOHKPETHOM 3Talle 00yJYeHus.

UkonnukoBa Bamentuna AyekcanapoBHa, JI-p (hujios1. HayK, JOMEHT, JeKaH (haKy/abTe-
Ta JIMHIBUCTUKU U MeKKyabTypHOU KomMmyHukarnun MITMIMO Ilsepkyn FOua Bopucos-
Ha, KaHJ. (PUIOJ. HAYK, U.0. 3aBEYIONEro Kadeapoil JIMHIBUCTUKU U [I€PEBOIOBEICHUS
Omuamosckoro dunnaaa MI'MIMO T'puabko Ogeca AjlekcaHIpoBHA, H.0. 3aBEIYIONIETO
kadeapoit anrmuiickoro sizbika Omaunnosckoro duaunasa MI'TIMO Bormanosa Eprenms
BsaeciiaBoBHa, craprmmit mpenogaBaTesib Kadeapbl aHTINNRCKOro a3bika OTUHIOBCKOTO
dumana MI'IMO

129



MeTtogojiorndeckie BbI30Bbl HPUMEHEHUIO
MHCTPYMEHTOB aHaJIM3a JaHHBLIX B cdepe
MeXK/IyHAPOJHbIX OTHOIIEHUN

Ncromun Uropp AjiekcanapoBud

K.NOAUM. H., douenm, 3asedyrouuti Kapedpoti npuksadrnozo anasusa
meancoynapodnvix npobaem MITHMO
i.a.istomin@yandex.ru
https://doi.org/10.5281/zenodo. 15510847

C 2010-X ro/10B HHCTPYMEHTAPHUI aHAII3a OOJIBITNX MACCUBOB JAHHBIX CTAJI IIOIyYIaTh
IMIIPOKOE TPUMEHEHUE B PACTYIIEeM 4ducje objacreil. TeXHOONTUMHUCTBI B3AIUCH YTBED-
XKJIaTh, 9TO paboTa ¢ «rerabaiiraMuy MHGOPMAIIUK TTO3BOJIUT 3aMECTUTh HAYIHBIH METO/T
no3HanusA: «Mbl MOXKeM TepecTaTb UCKaTh Mojies . Mbl MOXKeM aHaIu3upOBaTh JAHHbBIC
0€e3 ruroTe3 0 TOM, 9TO OHU MOTYT HaM cKazaTh. Mbl MoxKeM OPOCUTD YKCIa B caMble 0O0JThb-
IIIe BBIYUCIUTE/IbHBIE KJIAaCTePhl, KOTOPbIE KOIJIa-JIn00 BUJIE/] MUP, W HO3BOJHUTH CTATH-
CTUYIECKHUM aJI'OPUTMaM HAXOJIUTh 3aKOHOMEPHOCTH TaM, IJle UX He MOYKET HalTh HayKa»
[1].

Buejipenue ajaropuTMoB MAIUHHOTO O0ydeHUs erié 0oJiee YCUIUIO TTO3UIUU CTOPOH-
HUKOB CTATUCTUYIECKOTO WHIYKTUBU3MA, PACIIAPUB BO3MOXKHOCTHU HAXOXKJICHUSA HESIBHBIX
3aBUCHUMOCTEN MEKIy SBJECHUSIMHU W MPOTHO3WPOBAHUA NEPCHEKTUB PA3BUTUSA CUTYAIINN
Ha UX OocHOBe. VHTepec K aHan3y JAaHHBIX HA OCHOBE MAIIMHHOIO OOyYeHUs CTaj PACTH,
B TOM YHCJIe CPeIN TPeJCTaBUTeNell TONTUIeCKNX HayK, HalpuMep, B KpyTrax MCCJIeN0-
Baresiell KOH(MJINKTOB [2].

Wcnonb3oBanns HHCTPYMEHTOB aHAN3a JAHHBIX W aJTOPUTMOB MAITUHHOTO 00y dIeHUs
DU OIEHKE MEXKYHAPO/HOM 0OCTAHOBKH BOCTPEOOBAHO BBU/Ly TOTO, UTO PEIIEHUE ITON
3aJladar TpedyeT MHTerparuu OOJIBIINX 00BEMOB CJIa00 CTPYKTYPUPOBAHHON M PA3HOOO-
pasznoit nuudopmarun. OHa OXBATHIBAET CBEJIEHUsI O PA3JIMIHBIX O0bEKTUBHBIX ITOKa3aTe-
JIIX B3aUMOJIEHICTBYIOMUX CYOBEKTOB, BKJIIOUas reorpaduieckoe B3anMOPACIIOIOKeHne,
JieMorpaduIecKnii 1 SIKOHOMUIECKUI TOTEHITUAJ, BOCHHYIO MOIIb, BHY TPUIIOJIUTHIECKYIO
CUTYAINIO, a8 TAK¥XKe CYObEeKTUBHBIX OCOOEHHOCTIX B3AUMHOIO BOCIIPUATHSA, OIIPE/IEISTEMO-
r0 B TOM YHUCJIe UCTOPUIECKNM OITBITOM OTHOIIEHUI, a TaK:Ke WHINBUIyaAJIbHbIE UINOCHH-
Kpasnu JInIepos [3).

Kak cienctBue, TpaJIuImOHHbBIE CTATUCTUYECKNE MOJIE/N, JIaXKe UCIOIb3YIOIINe IIIPO-
KOe YHCJIO 3aJIaHHBIX IIEPEMEHHBIX, JIEMOHCTPUPYIOT KpailHe OrpaHUYeHHbIE PE3YIbTATHI.
Uccnenopanne C. Kpanmepa u B. /lemape 1mpoieMOHCTPUPOBAJIO, UTO CaMble JIydIIne
CTATUCTUYECKHE MOJIE/IN O3BOJIAIOT IPOrHO3UPOBATEL He Oojiee 7% ciydaeB MExKIocypap-
CTBEHHBIX KOHMDJIUKTOB [4]. DKcIepTHbIe CyKIEHHS 110 TPObIeMaM MeXK Iy HapOHON II0-
JIMTUKH, KaK TTOKA3bIBAIOT IIPOBEJIEHHBIE NCCJIETOBAHNA, TaKKe XapaKTePU3yITCs HU3KOM
TOIHOCTEIO [5]. HeymoBieTBOpEHHOCTH TAKOTO pOjia Pe3y/IbTaTaMi IIOPOXK/IaeT 3apoc Ha
aJbTePHATUBHBIE MHCTPYMEHTHI TOTyYEeHNS ITPOTHO30B C OIMIOPON HA BHOBD MOABJIAIONTAECS
[IpOTrpaMMHBIE CPeJICTBA.

Bwmecte ¢ Tem peaMeTHasd 00J1aCTH «MEXKAYHapOAHbIe OTHOIICHUA» XapaKTEepU3yeTcd
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pPA4a0oM OCO6€HHOCTGI>1, KOTOPbIE OCJIOZKHAIOT IIPUJIOZKEHNE NHCTPYMEHTOB aHaJIN3a JJaHHbIX
JJId pelleHnAd HpO(i)eCCI/IOHaJIbeIX 3a/Ja9 KaK B Hay‘IHO—I/ICCJIe,HOBaTeJIbCKOﬁ pa60Te, TaK
" C IPpUKJIaJIHBIMHA IEJIAMU.

B nepByio odepejib, TPYJIHOCTH OOYCJIOBJIEHBI CIEMU(PUKON 3389 U COOTBETCTBEHHO
JIAHHBIX, C KOTOPBIMU TPUXOJIUTCA paboTaTh. XOTs OOIENPU3HAHHOE OIIPeIeIeHIe BhIpa-
JKeHus «O0JIbIINe JJaHHbIE» BHIPAO0TATH HE YIAI0CH, YTBEPINICH KOHCEHCYC OTHOCUTETHHO
TOr'0, YTO OHO OITMCBLIBAET TAKOE MHOYKECTBO CBEJICHMII, KOTOPOE HEBO3MOXKHO 006paboTaTh
BPYYHYIO WJIN C HCIIOJB30BaHUEM 0A30BOr0 MPOrpaMMHOT0 obecrievenus. [Ipore rosopd,
10JT «OOJIBIIMMI» MOHUMAIOTCS TaKUe MaCCHUBBI JAHHBIX, KOTOPbIE HE MOJIYYUTCH 3arpy-
3uTh B Excel.

[Ipr 5TOM OHHM OTJIMYAIOTCS HE TOJBKO OOBEMOM, HO U BBICOKHM Pa3HOOOpasweM u
CKOPOCTBIO OOHOBJIeHHsI. TeM He MeHee, 3TH KPUTEPHUil OTHOCATCH K BXOJSIIUM JTAHHBIM,
HO 3a49aCTyIO HEIIPpUMCEHHNMbI K T€M KJIIOYE€BbIM CO6bITI/IHM, B OTHOIIEHHUMU KOTOPBIX IIPO-
U3BO/IUTCA OllcHMBaHUE PE3YJIbTATUBHOCTU M OIITUMHU3alUd B XOJC aHaJIU3a. HaHpI/IMep,
B OM3HEC-aHAIUTUKE COOMPAETCS MHOYXKECTBO CBEJIEHMI O IMOKYIATE IsIX, BKIOYas TOTEH-
[UAJbHBIX, HO PE3YJILTUPYIONIEN METPUKON BBICTYIIACT TPUOOPETEHUE COOTBETCTBYIOINIETO
TOBapa WM YCIyTH. AHAJIOTHIHBIM 00Pa30M B MPEIBLIOOPHBIX KAMITAHUSIX BOCTPEOOBAHBI
pa3andHble JaHHbIe 00 M30MpaTesdaX, HO UMeeTcs IeTKuil Kpurepuili 3pOeKTUBHOCTH —
rOJIOCOBAHUE 3JIEKTOPATA.

B MexkyHapoHbIX OTHOIIEHUSAX OTCYTCTBYET TAKOTO poJia elnHas MeTpuka. Bmecto
HeE MHTEPeC MPeJICTaB/IsgeT MHOXKECTBO TUIIOB cOObITHil. B TOM 4nc/ie aHaJIuTHKYN CTAJIKU-
BaIOTCS C 3aJadaMy BBISIBJIEHUS U ITPOTHO3UPOBAHUS CJIYUAEB WHUITUUPOBAHUsI, 000CTpe-
HUS W JIeICKAJIAIUN KOH(DJINKTOB, & TaKXKe 3aKJIIOUEHUs Pa3JIUIHOIO POJIA COTJIAIIEHMI.
Takoe MHOrOOOpa3ME OCTIOKHAET BHIPAOOTKY YHUBEPCAJIBHBIX MOJIE/IeH OTIEHKN MeXK Ty Ha-
pojiHOI 06cTaHOBKU. MexK Ty TeM, MHCTPYMEHTBI, (DOKYCUPYIONecsd Ha KaKOM-TO OJHOM
THUIIE Pe3YJILTATOB (HAIIPUMED, JTOCTHKEHUN COTJIAIeHUH NI WHUIUAPOBAHUN KOHMIINK-
TOB) Oy/yT YIycKaTh CYIIECTBYIOIIME MeXKJIy HUMU B3aUMOBJIMSIHUS M B3auMOCBsi3u. B
JIAHHOM cJIydae TokasaresieH BbIBOJ [viena CHaiiflepa 0 B3aUMOYBA3KH JUJIEMM B OTHO-
MIEHUAX MEXKJY COIO3HUKAMHU C JIMJIeMMOI 6€30IMaCHOCTU B OTHOIIEHUSIX C IPOTUBHUKAMUI
[6].

[Ipu sTOoM B OlleHKe KOHMJIMKTHOCTH 3a9YACTYIO CJIOYKHO BBIJIEIUTDL UETKUE KPUTEPUU
JleMapKaIii OTJIe/IbHBIX cTaiuil (1ipobJjiemMa «KpacHbIX JIMHUN» ), BBHJLY TOIO YTO W3MEHE-
HUsI HOCAT I'PaJIyasibHBIiA, & He JIUCKPeTHbI xapakTep |7]. B cBoo ovepe/ip 3ak/odaeMbre
COTJIAIIIEHUS 3a9aCTYI0 HOCAT HehOpPMAJILHBIN 1 Jlayke HeBepOaIM3npyeMblii xapakTep. Ta-
KOI'0 pOjia OCOOEHHOCTH CO3/AI0OT TPYAHOCTHU W JIJI TPAJIUITUOHHBIX METOJIOB OCMBICICHUS
MeZKTyHAPOIHOM TTOJINTHKE, HO B CJIyvae aHAJIN3a JAHHBIX PA3MBITOCTH KATETOPUil OCIOXK-
HSET PelreHnii 3a/1a9 KIaCCUPUKAIII.

Crenuduka IpeaMeTHol 00JIacTh 3aKJII0YAeTCsI B TOM, UTO HCCJIEJI0BATENSAM IIPUXO-
JIUTCA UMETh JeJI0 He IIPOCTO ¢ Pa3sHOOOPA3HBIMU U ILIOXO CTPYKTYPHPOBAHHBIMEU, HO C
BBICOKOKOHTEKCTHBIMU JIAHHBIMEU (TO €CTh TAKWMU, 3HAYEHUE KOTOPBIX MOYKET DEUHTEp-
[IPETUPOBATHCS B 3aBUCKMOCTH OT DOJIBIIOTO YUC/Ia BHEIIHUX YCJIOBHi). Mexk 1y Tem, yaér
IIMPOKOI'O KOHTEKCTA OCTAETCs C1aboi CTOPOHO# CyINEeCTBYIOMUX aJIrOPUTMOB MAIITMHHOIO
obydeHus1, XoTs paboTa B 9TOM HalpaBIeHUU BenéTcs [8].

Hpe,ZLI_HGCTBYIOHlaH KPUTHUKaA OIIMPaCTCd Ha JIOTHYECKHE 3aKJ/IIOYeHUd, BbITCKaIOIIue
U3 TECOPETUYICCKUX ITPEIITOJIOZKEHU . ﬂﬂﬂ olpejgeseHusd CTEeIICHU IIPOABJICHUA OIIMCaHHBIX
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TPYAHOCTEN TIPU IPUMEHEHIN WHCTPYMEHTOB aHaIn3a JaHHbIX U MaIllUHHOIO O0yJYeHus B
OIIEHKE MEeXK Iy HapO HOM 00CTaHOBKM, a TeM D0J1ee HAXO0XKIEHHSI CIIOCOOOB UX IIPEOI0ICHUST
TpebyeTcs mpoBejieHnst sMiupudeckue ucciaegopanns. C 2025 roga oHM OBLIN BKIIOYUEHBI
B IPOEKT U3YYEHUsI IKCIIEPTHOTO ITPOTHO3UPOBAHUS, Pean3yeMblil HayIHbIM KOJLIEKTHU-
BoM Ha Oaze Kadeipbl IpUKIaIHOIO aHa/JM3a MEXKIyHAPOIHLIX 1podseM u Mucruryra
MezK TyHapoHbIX uccaemoanuit MT'TTIMO [9].

B nacrosinee BpeMs TOJYYEHBI MIEPBbIE SKCIEPUMEHTAJIBHBIE JIAaHHbIE, HCIIOJ/Ib3yeMble
JUIA JTaJibHelimeit kaanOpoBku Hay4dHO! paborbl. Hampumep, B paMKax MaiicKoil BOJI-
HbI 9KCIIEPTHOIO aHKETUPOBaHUs ObLI 3ajaH Bolpoc «KakoBa BepOATHOCTH COTJIAIIICHUS
vexkay KHP n CIHIA o cHm:KeHHM TaMOXKEHHBIX MONLIMH 10 1 okTsadps 2025 roma?s.
Ha mero Ob110 moJsiydeno 15 0TBETOB OT PECHOHAEHTOB M3 UHC/Ia POCCHUIACKUX SKCIIEPTOB-
MEXKIYHAPOJTHUKOB. 8 Masl IMapaJsiiejibHO TOT Ke BOIPOC OBLI ITOCTABJIEH Py BEIYIITHX
6osbIuxX A3bIKOBBIX Mojiesieit, Bkiodas ChatGPT 4o, DeepSeek, Qwen3, Mistral Al. 12
Masi OH OBLJI CHSIT C PAaCCMOTPEHUS B CBA3M C MOSIBJIEHHEM cOoDIeHns o 3aksrouenus KHP
u CIIA cmenku 10 CHUZKEHHIO TOProBbixX moruinH [10].

HecmoTpst Ha ncmoib30BaHme OIMTHAKOBOTO IIPOMTA, OIEHKHU MOJIe el CYIeCTBEHHO pas3-
smaauck. [Ipn aTom Tosbko DeepSeek cieas mporuos, 9To 3aK/IOYUeHNEe COTJIAIEHUST
6ostee BeposiTHO, deM ero orcyrcersue (55%). Haubosbimii ckencuc mpoieMOHCTPHPOBAIT
Qwen3 (20% BepositHoCcTh), onenku Mistal (30%) u ChatGPT (40%) pacuosoxuiucs
ocepenHe. JTH Pe3yabTaThl He CHJIBHO OTJIMYAJINCh OT OIEHOK SKCIIEPTOB, KOTOPBLIE
pamxkupoBasuch B npomexyrke or 0 go 70%. Ilpm sToM Tpoe pecroHIeHTOB OIEHIIN
BEPOSITHOCTD CJIEJIKH TI0JIOKUTETHHO (J1Boe 13 HuX BbIie, yeM DeepSeek), emé Tpoe jpain
orseT 50 Ha 50.

Takum obpasom, B JJaHHOM KOHKPETHOM CJIydae He IPOCJIE:KMBAETCs IIPEUMYIIEeCTBa B
oIleHKaX OOJIBIINX sI3BIKOBBIX MOJIEJIell 10 CpaBHEHHIO ¢ dKcIepraMu. B paMKax mpoekTa
KaK OCHOBHAasi MeTpHKa HCIoJib3yercsa nneke Bpuepa, npejcrasiidonuii coboit KBajpart
OTKJIOHEHUsI [TPOTHOZUPYEMOii BEPOSATHOCTU COOBITUS OT PEATHHON BEPOSITHOCTH (TIOCTIE]I-
Hsist MOKeT npuHuMaTh 3Hadenus 0 u 1). [lo mansoMy Bompocy cpejuuii nokasaress UB
y 4eThIpéx Mojieneit cocrasiigeT nopsiyika 0,4. Vexons n3 161 panee 3a/1aHHBIX BOIPOCOB
B paMKax uccienoBanus, cpejauii Ib y skcnepros naxogurcs B paitone 0,21, 4ro cyrie-
CTBEHHO BBIIIE TTOKA3aHHOIO pe3ysbrara (dem Gosbine Tounoctu, Tem Ommke K 0). Ilpn
9TOM XapakKTep SKCIIePUMEHTa OJIaronpusiTCTBOBAJI IPUMEHEHUIO MAIIMHHOTO O0yYeHMUsI,
TaK Kak IIpeJoaraj OleHKY U30/JJMPOBAHHOI0, YETKO KJIACCUMUITUTPYEMOTIO COOBITHS.

OueBWIHO, ITO JAHHBIX O OJHOMY BOIIPOCY HEJJIOCTATOYHO JIJIsi CKOJBKO-HUOY/IH Te-
HepaJn3yeMbIX BBIBOJIOB. BMecTe ¢ TeM NpUBEJIEHHDIN TTPUMEpP TO/ITBEPK,IaeT BOZMOXKHO-
CTHU 3KCICPUMCHTAJILHOIO CPABHCHUA PE3YJILTATOB TPAIUIIMOHHOIO KCIEPTHOIO aHAIN3a
U aJITOPUTMOB MAaITMHHOTO 00ydeHns. B pamMkax peam3yeMoro mpoeKTa IIPeJoIaraeTcs
JTaJbHEllIee paclImpenre HCCIe0BaHUs ¢ UCTIOJIb30BAHINEM He TOJIHKO OOIMIETPIMEHIMbIX
DOJIBINUX sAI3BIKOBBIX MOJIeJIel, HO U CIeIHUaIbHO JI000yIaeMbIX HefipoceTeii.
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Jlormyeckme MeToabl ICKYCTBEHHOIO MHTEJLJIEKTA U
AJTOPUTMHI3AIINA B KNOEepOe30macHOCTHI

KaoysioB A.B.

d.m.m., npod., xapedpo. « Undopmavuonnas bezonacrocmsvy Hayuonasvrozo
YyHusepcumema Vabexucmana anvarkabulov@mail.ru
https://doi.org/10.5281/zenodo.15510855

Annoranusa. B nannoit pabore npejaraercs HUCIOIb30BaTh labsmipl OyHKIIMOHIPO-
pauus (Td) B KadecTBe MHTErPUPOBAHHOI Mojen obecriedeHns HHPOPMAIUOHHON 6e3-
OIIACHOCTH IIyTeM BBIABJICHUd U HeliTpajmsanun yrpo3. Pazpaborana meTojo/iorus, code-
tatorasg T ¢ aIropuTMIIECKIMHI CHCTEMaMI 1 MHOT'O3HAYHO ITPOYKIINOHHOM JIOTUKON
JI7Is1 OOHAPYZKEHUA, KIacCu(PUKAIINN 1 YCTPAHEHUS YIPO3 B JUHAMUYIHBIX IU(MPOBBIX Cpe-
nax. Ilomxon BrmovaeT B cebA MeXaHH3MBI OOHOBJIEHUS TUIOB YIPO3 U MeD 3all[UTBEI B
T®, rpynmmpoBKy yrpo3 IO XapaKTePHCTHKAM, a TaKzKe ITOITAIIHYIO0 CHCTEMY MOHUTO-
PHUHTa JaHHBIX B peajJbHOM BpeMeHH, HjaeHTuduKanuy u pearupoBanud. Hapsamy ¢ stum
IpeJIozKeHa MoJiesIb, OCHOBaHHas Ha IIPOJYKIIMOHHOII JIOTHKe, I103BOJIAIONIas OlleHUBAaTh
YI'PO3bL B yCJIOBUAX HEOIPEJCJIEHHOCTH, C IIPUMEHEHIEeM B3BEIIeHHBIX JIOIMYeCKUX ollepa-
Uil B MHOI'O3HAYHBIX JIOTMYECKUX BbIpazkeHusx. lIpenoxens! dopMasibHble ajaredpan-
YecKre KOHCTPYKINHU, 00eCIIeYNBAIONINE COIVIACOBAHHOCTD, aJAIITUBHOCTD U SKCIEPTHYIO
HACTPOIKy Mojeseit yrpos. Paspaborannaa cucreMa ycmimBaeT BO3MOXKHOCTU pearupo-
BaHM: HA YI'PO3BI U HOJJIEPKUBAET UX JUHAMIYECKOe OOHOBJIEHHE, CO3/1aBas OCHOBY I
IOCTPOCHNSA NHTEJIEKTYaJIbHBIX SKCIIEPTHBIX CUCTEM B 00J1acTi KnbepOe301acHOCTH.
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Bsenenne

JlaHHble cXeMbl HJLIIOCTPUPYIOT IIPOIECCH aHAJIN3a CeTeBOTr0 TpaduKa U (DaiiIoB ¢ Iie-
JIBIO BBISBJICHUsT YIPO3. B mepBoM ciiyuae BXoJdinue JaHHble (cereBoil Tpaduk, 1moura,
Be0-3aIIPOCHI) COOUPAIOTCSI, COXPAHSIOTCS W MPOXOJST TpeodpaboTKy. Ilocie uzBieue-
HUA THPOPMATUBHBIX TPU3HAKOB ITPOBOJINTCSA KJIACTEPHBIN aHaIn3, Pe3yJIbTaThbl KOTOPOTO
dbopmupyror 6a3y npenegentos (URL, durmar, DDoS u np.). Kaxkpiii Bxojsmuii maker
KJIaCCUpUITUPYETCs: TP 0OHAPYKEHUU yI'PO3bl 0a3a OOHOBJISIETCs, B ITPOTUBHOM CJIydae
TpaduK cunTaeTCcsd HOpMaJIbHBIM. TakuM o0pas3oM, cucremMa camMoodydaeTcs U aJalTupy-
ercs K HOBbIM yrposaM [1| (Pucynok 1).
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Macer [ =T
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OGHOBTICHIE fath phishing. DDOS

Hopsamsae Tpaduk MpEeIeHToR

Pucynok 1. ®yHknmoHnpoBanue NAeHTUMUKAINN U KIACCUPUKAIIUU yTPO3bI

Bo BTOpoM ciiyuae aHAJIM3UPYIOTCS KaK CeTeBbIe MAKEThI, TaK U UCIHOJTHIeMbIe (DailIbl
(PE, EXE u ap.). I3 HuX u3B/I€KAIOTCS IPU3HAKH, [IOCJIE Y€r0 IPUMEHSIOTCS Pa3/InIHbIe
METO/Ibl AHAJM3a: CHITHATYDHBIN, 9BPUCTUYCCKUil (BKJIIOUAs aHATN3 CKPUIITOB M TEXHO-
JIOTUH MAIIMHHOTO O0yUeHMs ), a TakKe SKCHepTHbIH. Kaxkaas u3 9Tux mporeayp mpu-
HUMaeT pelleHne M0 WHIIEHTY, Ha OCHOBE Uero (hOpMUPYeTCs UTOTOBBIH BepaukT. [Ipu
OOHAPY?KEHUHU YI'PO3bl WK HOBOT'O €€ THUIa CBEJCHUs J00aBJIAIOTCA B Oa3y IPEIeIeHTOB;
GesonacHblil Tpaduk nporyckaercs gubo ynansercs (Pucynok 2).
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Pucynok 2. Texnosiorusi o6Hapy>KeHus U UJIeHTU(PUKANN YyTPO3

B nomnosnenne K cyIecTBYOINMM CHCTEMaM IIpejjiaraeTcs IIpuMeHeHne MeToj0B 1ao-
st byskimonuposanust (T®) Kak KOMILIEKCHON MoJie/1u obecrievder st HHOOPMAIMOHHO
GesonacHoctu [1]. Heobxommmo paspaborarh aJropuTMUIecKue METOIbl U IPOrPAMMHOEe
obecriedenne I BBISIBJIEHNsT U yCTpaHeHusi yrpo3 Ha ocHope T@. D10 BKIIIOUAET aHAIN3
CYIIECTBYIOIIMX CUCTEM, IOCTPOEHUE MOJEJIU WM aJrOPUTMOB, I'PYIIIUPOBKY yI'PO3 IO
XapaKTePUCTUKAM JJIsi ONTUMAaJbHOIO KCIIOJb30BAHUSA PECYPCOB, & TaKKe MeXaHU3MbI
J100aBJIeHUsT HOBBIX THUIIOB YIPO3 M METO/OB 3aIuThl. TakxKe TpedyeTcs co34aTh CUCTEMY
U IIporpaMMmHuoe obecriedeHne Jjisi aBTOMATHICCKOTO OOHAPY2KEHUsI U YCTPAHEHUs yrpo3
na Gaze T |2].

1. KonTpo/simpoBaTh BXOJISIINE JAHHBIC Ye€pe3 YKA3aHHYIO CETh;
2. Unentudukarus JaHHBIX U CPABHEHUE C CYIIECTBYIONUMU IPYIIIAMU yTIPO3.
3. BammTa U MPOTUBOJIEICTBIE YyTpO3e.

Konmpoav exodswur dannur no ykazannot cemu

Ha pammom sTarte cucremMa TOJHOCTHIO KOHTPOJIUPYET BCe BXOJSAINNAE W HUCXOJAIINE
[P-ajipeca u OpTHI CEPBEPOB, TJie YCTAHOBJIEHO MPUJIOKEHHE. DTO BKJIIOYAET MOYTOBYIO
nepenucky, oomen januabiMu depe3 urepuer, FTP u http/https-nporokosbr. [Tomumo
OJIOKUPOBKH BHEIITHUX YI'PO3, CUCTEMA TAKXKe 3allUInaeT KOH(UIEHIINAILHYIO HHMOD-
MAIMIO IIyTEM aHaJM3a U CPABHEHHUS JIAHHBIX ¢ OasaMu, IPEeJOTBPAIIEHUs YTEeUKH,
OIIOBEINEHNsT &/IMIHUCTPATOPOB U yIipaBjenus TpadukoMm. Bupychble annble 04nmaioT-
Csl IIyTEM COIIOCTABJIEHHsI ¢ AHTHBUPYCHBIME Oazamu [3].
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Mopens IIpoayKimoHHO# JTOTUKA

Mogenbp  onenku yrpo3 B cdepe BBICOKHUX TEXHOJOTHWII OCHOBAaHA HA JIOTUKO-
BO3MOYKHOCTHOM TIOJIXOJI€ U IIPEJIIIOIAraeT BBIUYUC/IEHUE PUCKOB C HEOIPEICICHHBIMI 3HA-
qenusivu B uHTepBase |0,1] ¢ ucrnosp3oBaHeM 3aKOHOB IPOJLYKITMOHHON JIOTHKH. DKC-
[IEePTHBIE 3HAHUS IPEJICTAB/IAIOTCI B BHUJE MHOTOYPOBHEBBIX <«JIEPEBBEBY», TJIE <«JIUCThS»
OTPasKatoT BEPOSTHOCTU BO3HUKHOBEHUS YI'PO3, & CBI3U HA BEPXHUX YPOBHSIX MOJIEINPY-
I0TCS Uepe3 KOHBIOHKTHBHBIE U N3 bIOHKTUBHbIE OTHOIIEHUsT ¢ Becamu u3 [0, 1]. 3mene-
HUE cpeabl MHMOPMAIMOHHON 0e30IaCHOCTH TPeOYET MepecMOTPa IKCHEPTHLIX OIEHOK 1
Jlorndeckux cpsseil. g pacdéra yrpos mpuMeHSIOTCsS (hOpMaIbHbIE BbIPAYKEHUsT MHOTO-
BHAYHON JIOTUKY U (PYHKIIUU TPOJLYKITMOHHON JIOTUKH.

Opnako nipu Bbraucienun 3unadennit dynkimit [1J] He yuauTsiBatoTcs Beca orepariuii,
ucnoJib3yeMbeix B ynkimsax. CiemoBareibHo HeobxouMa paszpabdborka ssiementos [1JI ¢
[ePEeMEHHBIMU BECAMU OITEPAIHIA.

Oyuknun B 1LJI 3amarorcesa ¢ UCIoIb30BaHeM Olepalil: Au3bloHKInn f1 = bV ¢ =
max(b, ¢) u xkoublouKINKH fo = b A ¢ = min(b,c¢) s pacuéros 3uadennit Gynkuit [1]
MOTYT HCIOJIb30BAThCs CJIeAyIONIne aareOpandecKrue BbIPa KeHUs:

fi=bVe=b+c—be,
fo=bAc=1bc

N3BecTHBI (hopMaIbHBIE BHIPAXKEHUS /sl BEITUCECHUS (PYHKITUI U OT TPEX U OOJIBIIIEro
qucia aprymenToB. s yuéra B mporiecce Bhramcienus snadenus gyakimun MJI Beca
oneparun, (hopmasibuble Bhipaxkenus [1JI zanmimmem B Bujie:

fi=bVie fa=bA%c

3/IeCh Yepe3 a MpeJICTaBIeHbl 3HaYeHNS Beca oleparuii T3 bLIOHKINT 1 KOHbIoHKIun [1J]1.
Pacemorpum nioctpoenrie (hbopMasbHBIX BbIpazkeHuil nmpoykimonsoit joruku (I1JI) ¢ me-
PEMEHHBIMU BeCaMU JIOTUIECKUX OIEepaITuii, TIPU 3TOM BBOJISATCS OIPAHUYEHUS, KOTOPHIM
TaKWhe BbIpayKEHUS JIOJIKHBI YJIOBJIETBOPSTHL. Bec jlormveckoil onepanum He MOXKET pac-
CMaTPHUBAThCS KaK JIONOJHATEIbHAs epeMenHast 9Toil xke oneparun|4]. Ilepemennasi, 3a-
JTafoIas Bec, MOKeT NPUHUMATDH JIFOOble 3HaYEeHUs HE3aBUCUMO OT OCTaJIbHBIX IepeMeH-
HbIX. [Ipu npeobpazoBannsax GopMaIbHOTO BBIPpAXKEHHSI YIET Beca He JOJIKEH ITPUBOIUTH
K UCKJIFOUEHHUIO N3HAYAIbHO 38/ IaHHBIX IIepeMeHHbIX. KpoMe Toro, BKJI0UYeHne Beca B Bbl-
pazkeHre He JIOJIZKHO BBIBOJUTD €ro 3a mpejesbl Kiacca soipazkenuit [1J1 [5,6]. Ilyctsb BbI-
pazkeHusi (2) ¢ y4éTOM BBOJMMOIL [IEPEMEHHOlI Olepaluy a IpeJICTaBIeHbl B BuIe (3/1eCh
MBI PACCMATPUBAEM PA3JIMIHbIE BADUAHTHI BBEJIEHUS IEPEMEHHON Beca Olepalliu a):

fi=bA"c=(anb)A(aNc)=aAN(bAc)

)
fa=bVic=(aVb)V(aVvec)=aV(bVc)
fs=bA"c=(aVbA(aVec)=aV(bAc)
fa=bVic=(anb)V(aANc)=aN(bVc)

Paccmorpennsie BapuanTst (3) BBegenus Beca onepanuii V u A I1JI npoanajusupyem
C TOYKH 3PEHUsT BBEJEHHBIX BBIIIE OrPAHUIEHUN 2) 1 3).
[Iycts a > b, ¢, Tor1a:

fir=bAc=(aANb)AN(aNc)=aN(bAc)=bAc
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fia=bVic=(aVb)V(aVec)=aV(bVc)=a
fis=bAc=(aVb)AN(aVec)=aV (bAc)=a
fia=bVic=(aAb)V(aAc)=an(bVc)=bVe
[Iycts a < b, ¢, Tor1a:
far=bAc=(aANb)AN(aNc)=aN(bAc)=a
fao=0bVic=(aVb)V(aVec)=aV(bVec)=bVe
foz=bA"c=(aVb)A(aVec)=aV(bAc)=bAc
faa=bVic=(aANb)V(aNc)=aN(bVc)=a

YauTeiBast TO, 9T0 QYHKIUH JIOJZKHBI COJepKaTh Bee epeMennble u3 (4) u (5), ocras-
JIAeM TOJIbKO BBIPazKeHUH:

1=bA"c=(aANb)A(aNc)=aA(bAc)=bAc
fia=bVic=(aANb)V(aNc)=aN(bVec)=bVec
fao=0bVic=(aVvb)V(aVec)=aV(bVec)=bVe
fag=bAc=(aVb)AN(aVec)=aV (bAc)=bAc

Beipazkenust fi1 1 foo IPU UCKIIIOYEHUH CKOOOK IIPOTUBOPEYAT OIPAHUYECHUIO 2) U UX
MOXKHO He paccMarpuBarb. OcTalorcd JBa BbIpaxKeHHdA f14 U fo3 KOTOPBIC HO3BOJIAIOT
yuuThiBaTh Beca onepanuii I1JI. 3amumem nx B okoHIATEILHOM BHJIE:

fia=bVic=aN(bVc)
faz=b0Ac=aV (bAc)

[Tosryuennble BhIpaKeHUsT OCTAIOTCA B Kjacce (popMaabHbIX Bbhipaxkenuit [1J1, uro mom-
TBepK/IaeTcs BbinosHeHneM 3akona Jle Moprana (8).

aN(bVe)=aV(bAc)

aV(bAe)=aN(bVec)

B asrebpandeckom Bujie Bhraucsaenue 3nadennit gpynkmuit [1JI ¢ BBeiéHEBIMU BecaMu
oTrepaIiil OCYIIECTBIISETCS COIVIACHO BBIPAXKEHSIM:

fia=bVic==aA(bVc)=albVc)=alb+ c—bc)
fos=bAN"c==aV (bAc)=aVbc=a+ bc— abc

PaccMoTpuM mpuMep — CTPYKTYPY B3auMOCBsi3eii yrpos|7| B HEKOTOPOH BBIYUCIUTE b-
noit cucreme (BC), ornennBaemoii skcrepramu.

SakJirrouenue. Vcnonszosanue Tabun OyHKIMOHUPOBAHUSA COBMECTHO C IIPOLYKITU-
OHHOII JIOTMKOII 0obecrieanBaeT CTPYKTYPUPOBAHHBIN U aIallTHBHBIN TI0/IX0/T K BBISBJICHIIO
u HefiTpanusaiun yrpo3 nHdopMaImoHHoi be3onacHocT. Pa3zpabotannast cucreMa 0bec-
1nedrnBaeT MOHUTOPUHT Tpa(bI/IKa, K.HaCCI/ICbI/IKaHI/HO yrpo3 mn aJallTalluio K HOBBIM aTaKaM.
NuTerparusa SKCHEPTHBIX 3HAHUN B JIOTHYECKYIO CTPYKTYPY YCHJIMBAET IPUHATHE peIire-
HUII B YCJIOBUSIX HEOIIPEJIEJIEHHOCTU U TO/JIEPXKUBAET MOJIeJIMPOBAHIE B3aUMOJIENCTBUS
yI'po3, co3jaBasd OCHOBY JIjI MHTE/IEKTYaJbHOU 3aIliuThl NH(MOPMAIIMU B MEHAOIIEHCs

undpoBoii cpeje.
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CrpemutebHOE pa3BUTHE TEXHOJOTHI MCKYCCTBEHHOrO MHTesIekTa (mamee — 1) B
[IOCJIEJTHUE TOJ/IbI IPUBEJIO K 3HAUNTE/IHHBIM M3MEHEHUsIM B Pa3/IMIHBIX aClleKTaX yKU3HMU,
BKJTIOYAsT CO3/[aHNE U UCIIOIb30BaHne 00 beKTOB HHTEIIEKTyaabHBIX TIpaB. C yBennaeHnemM
npumenenus VI B pa3nmuaabIX 00JaCTAX, TAKUX KaK HAIMCAHUE TEKCTOB, CO3JIAHUE MY-
3BIKU, TeHepalis U300pazkeHuil 1 Bujieo (IIPUMEHEHNEe TaK HA3bIBAEMOI'O TeHEPATUBHOTO
1), pacrer u 6eCOKOWCTBO JIH0jieil, 0COBEHHO Mpe/icTaBuTe Iell TBOPUECKUX MPO(heCcCHii.
OTU TEXHOJIOTUU CTAHOBSITCs Bce OoJjiee CI0XKHBIME U CIIOCOOHBI CO3/IaBaTh IIPOU3BE/ICHU,
HEOTJIMYUMbIE OT CO3JIAHHBIX UejoBeKoM. [IpociekuBaercss HEOOXOIUMOCTH Pa3zpabOTKU
HOBOT'O CIIEIUAIBHOTO PErYJUPOBAHUS JIEITETbHOCTA CUCTEM HCKYCCTBEHHOT'O MHTEJLIEK-
Ta, & UMEHHO B YaCTU PEryJupoBaHus cbopa JIaHHbIX g ooydenus .

I/ICTO‘{HI/IKI/I peryjampoBaHnd B ,Z[‘aHHOI;‘I TeMe MO2KHO YCJIOBHO pa3e/InTh Ha JB€ I'PDYIIIIBI:
HOPMBI, PEeryJupyfoIiye JesaTeIbHOCTh HCKyccTBeHHOro nHTesutekta (M) B mesom, u mo-
JIO?KeHHsSI 00 aBTOPCKOM IIpaBe, ocKoIbKY NI obpabarbiBaeT jlaHHbIE, BKIIOYasd 00 bEKThHI
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uHTeIIeKTYa bHbIX TpaB. [logaxoasr Poccun u CIITA k perynuposanuto NN cymecTBeHHO
pazyimyaiorcs. B Poccun nieficTByroT crparernvueckue JIOKYMeHTBI, B ToM uucje Harmo-
HasibHast crparterus passutug VW mo 2030 roga (3], a takxe Penepanbublii 3akoH «O
nepcoHasIbHBIX JaHHbIX> [2]. B CHIA perymuposanue 6osee (pparMeHTHPOBAHO: UCIIOJb-
3ytoTCs pekoMeriarn HannoraibHoro nacTuTyTa cragaapto u rexuosoruiit (NIST) [5],
Bakon o HanmonaybHON wHunKaTuBe B obmactu VUM (National Al Initiative Act) [4], a
TaKyKe CAaMOPETyJIMPOBaHUe U KOPIIOPATUBHBIE cTaH1apThl. Poccuiickas Mozens OoJtee TieH-
TpaIn30BaHa, aMepUKAHCKasg — I'MOKas U WHHOBAIIMOHHO OPUEHTHPOBAHHAS.

O06e cTpaHbl SIBJIAIOTCA yaacTHHKaMu Beprckoit n BecemupHoit konpertmit 06 aBTOp-
CKOM TIpaBe, YCTAHOBUBIIIMX MeKyHapoIHble crangapTel. B Poccun ocnoBHBIM BeTOUHU-
KOM aBTOpCcKOro npasa ssisercs yactb [V 'K PO, ocobenno riaswt 69-71, perynupyiomiue
UCKJIIOYUTE/IbHBIE IIpaBa U 0COOEHHOCTH WX IpuMeHenus. [lo3akonHble aKThI — HAIPU-
Mep, [locranosienne IlpaBurenbcrea PO Ne 992 u npukassl MUHKYJIBTYPBI — KacaroTCst
KOJIJIEKTUBHOTO YIIPABJICHUs IpaBaMu. Takke JAefiCTByeT yroJIOBHASA W & IMUHUCTDATUB-
Hasl OTBETCTBEHHOCTH 3a Hapyiierus (cr. 146 YK PO, cr. 7.12 KoAll P®). /s samurst
npaB B nHTepHeTe puHAT 3akoH Ne 187-D3. B CIITA peryaupoBanne oCHOBaHO Ha 3aKOHE
06 aBropckom mpase (Title 17) uw DMCA (1998), KoTOpbIii BBET MeXaHU3MBbI UMPOBOI
3alUThI, BKJIIOUYasl TIOJIOXKeHUsI 0 «6e30macHoli raBann» Jijid nposaiigepos (pasen 512)
u 3anper obxoja 3amuTHbIX Mep (paszgen 1201). O6e cTpaHbl MpeycMaTPUBAIOT IPaK-
JIAHCKYIO, aJIMUHUCTPATUBHYIO U YTOJIOBHYIO OTBETCTBEHHOCTH 38 HAPYIIEHUs, CTPEMSIChH
K OaJlaHCy MexK/ly 3allUTOl aBTOPOB U CBOOOION UCIIOJIb30BAHUSI.

B ocuose paborsr reneparusnoro NN yiexkut aaropurm, cobuparoriuii 1 o0padaThiBa-
IOIMUI JJAHHBIE U3 PA3JIMIHBIX UCTOYHUKOB. [l0CKO/IBKY MHOTME OXpaHsieMble aBTOPCKIM
PABOM OOBEKTHI PAa3MEIeHbl B OTKPBITOM JOCTYIe, HEfPOCeTb IMOydaeT K HUM JI0-
CTYyIl W HCIOJb3YeT WX IPHU CO3MaHUU KOHTEHTA. IDTO IOPOXKaeT BOIPOC: SIBJISIETCS
JIN Takoe HCIojb3oBanue mpaBomepubiM?! OObEéM uHMOpMAIME B MHTEPHETE OI'POMEH,
a MeXaHW3MOB KOHTDOJIA 3a HApPYIIEHUSIMHU HPAKTUYECKH He CYIIECTBYeT. ¥ aBTOPOB
3a9aCTyI0 HET PECYpPCOB JIJII MOHUTOPHHTA WCIOJIb30BaHWs WX IMpom3BeeHuit. Tem He
MeHee, B CJIyvae BbIsIBJIEHUs HAPYIIIEHNs, BAHOBHOE JIUIIO 00I3aHO HECTU OTBETCTBEHHOCTD.

Cospemennbie U-cucreMbl IO3BOJISIOT IO 3AIIPOCY MOIH30BATEIIS B CINTAHHBIE CEKYH-
JIBI CO3/IaBATH N300PaKeHNe, TeKCT WJIH ayu0 B CTHJIE KOHKPETHOI'O aBTOPa. JTO IPUBEJIO
K POCTY YHCJIa UCKOB K pa3padoTYMKaM HeipoceTeil 3a HelpaBOMEepHOe UCIOIb30BAHUE
00bEKTOB MHTE/JIEKTYAJIbHBIX TpaB. OanM n3 npumepos saBisiercsa jgeao Getty Images
nporus Stability Al [7], manHOe fen0 sBIsIeTCS BAXKHBIM IIPHIMEPOM KOHMDIIMKTA MeK-
JIy TIpaBoob/IaIaTe/IIMI U pa3paboTINKaMu UCKyccTBenHoro nureiekra. Getty Images,
OJ/lHA U3 KPYIHeNIuX u Hanbosiee U3BECTHLIX B MuUpe (pOTOOAHKOB, MOJAJ UCK B CYyJI Ha
Stability Al, komnanuu, 3annMaroreiicst pa3paboTKO 1 KOMMeEpPITHATIU3aIeil HCKYCCTBEeH-
HOT'O MHTEJLJIEKTa, KOTOPBII MOXKeT IreHepupoBaTh n3odpazkenus. Vcrerr yrBepKiaer, ITo
OTBETUMK WCIOJIb30BA MUJIMOHBI M300parKEeHUN W3 KOJICKIINH HUCTIA O€3 IOJIyueHus
JINTIEH3UU it O0ydeHus CBOeil HefpoceTu. JTO, M0 MHEHHUIO HCTIA, SBJISIETCS MTPIMbIM
HApPYIIEeHNeM aBTOPCKUX mpaB. Ha JTaHHbBII MOMEHT JeJ10 BCE eIe HAXOJUTCH Ha CTaJIN
cy/1eOHOTO pa3bupaTebCTBa, M OKOHIATE/IFHOE PelleHne 1moKa He mpuHATo. Obe cTOpOHbI
AKTUBHO IIPEJICTABIISIOT CBOM apT'yMEHTBI, I UCXOJ[ 3TOTO JleJla BHIMATEJIHHO HAOIIOIaeT-
ca kak B unjyctpun VU, Tak u B coobiiecTBe mnpaBoobiiajareseit. [Tomumo storo cirydas
IpyIIa Xy/JI0XKHIUKOB B 3aIlUTY CBOMX MHTepecoB oOparuiach B cyl na Google LLC u ero
marepunckoit komnanuu Alphabet Inc. [8], 1o cxoxemy ocroBanuio uro u «Getty Images».
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ITo JaHHOMY JeJIy TaKz>Ke IIOKa HE OBLJIIO BHIHECEHO pemenue. Takue CJIydan IIOJHHUMalOT
Ba2KHbI€ BOIIDOCHI O IIpaBaX aBTOPOB B 3II0XY NCKYCCTBEHHOI'O MHTEJIJIEKTa.

O iHuM U3 pereHuit MOXKeT CJIYKHUTD TOJIXO0J1, IPEeJIoyKeHHbI B upekTuBe 06 aBTOp-
CKOM IIpaBe M CMEXKHBIX [IPaBax Ha eJMHOM ImdpPoBOM pbIHKE |1], mpemgycmaTpuBaomnieit
OrpaHUYeHNe UCKJIIOYUTE/HLHBIX ITPaB Ha WCIOJJIHL30BAHUE IMPOU3BEICHUN B TedX 00yde-
nus U, B coorBeTcTBUU CcO cTarbeil 3, aKKpeIMTOBAHHBIE MCCJIE/IOBATEILCKAE U KYJIb-
TYPHBIE OPraHU3aIUN MOTYT HCIIOJIB30BATD JAHHBIE IIPU COOJIIOJICHUH ITPUHITUIIOB OTKPbI-
TOT'O JIOCTYIIA WK 110 COTVIAIEHUTO ¢ TIpaBoobiiaiaresigmu. CtaTbs 4 MO3BOJIAET 9aCTHBIM
OpraHU3AIMAM HCIIOJIb30BATH TaKWe JIaHHbIe, eCJIM 9TO He HAPYIIAeT MHTEPEChl IPaBO0D-
JlajlaTesieit, Ho TPy 3TOM JIOITYCKAeTCs OrpaHnYeHne TaKOro UCIOIb30BAHNS HA OCHOBAHUU
3asgBJIEHAsS aBTOPA.

Onwmpasich Ha BBIIIECKA3aHHOE, MbI MOYKEM T'OBOPUTH O TOM, UTO TaKOil ITOIXO B pery-
JINDOBAHWUY JIAHHON ITPOOJIEMBI JIaeT OOJIBIIYIO CBOOOJLY MCCJIE/I0BATEIHCKUM OPTraHU3AIN-
AM II0 CpaBHEHUIO C YaCTHBIMHU OPraHU3alluAMMN. Ba)KHO OTMETUTDb, 9TO HpaBOO6JIa,D;aTe.Hb
BIIpaBe B JII000# MOMEHT IOTpeboBaTh MCKJ/IOUYEHNsI CBOEI0 KOHTEHTa U3 00ydaeMoil Mac-
cel. OJIHAKO ecjIu MOJIh30BaTe/IbCKIE COTJIAIEHNsT MHTEPHET-TIaT(OpM Oy/IyT MEHSThCS
B CTOpPOHY 3allpeTa 00pabOTKM JIAHHBIX 0e3 pa3perieHus, JOCTYI YaCTHBIX CTPYKTYD K
TaKUM JIAHHBIM MOKET OBITH CYIIECTBEHHO OIPpAHUYEH, YTO HETATUBHO CKAXKETCs Ha Pas-
sutuu I u nudpposoro topuectra. Kak ormegaer H.A. HazapoBa, «uHTe/I/1€KTya/IbHAS
CcOOCTBEHHOCTDh M3HAYAIBHO CO3/1aBajIach KaK MOHOIIOIHUS BO OJIaro HayIHO-TEXHUIECKOTO
porpecca, 0JJHaKO Ta MOHOIOJIUS BCerjla UMesia pasyMHble mpejennr» [6]. Ciuemyer o1-
METUTb, YTO CaMO II0 cede pa3sBUTHE TEXHOJIOIUiI MAIIMHHOI'O TBOPYECTBA U IIPOrpecca
HCKYCCTBEHHOI'O WHTE/IJIEKTa He 00g3aTe/IbHO BJIedeT 3a CO0ON KOMMEpPYEeCKHUil MHTEpec
paszpaborunka. Bo3smMoxKHO, y IPpOrpaMMUCTOB CYIIECTBYET IPEUMMYIIECTBEHHO HAyIHBIMN
nHTEepec K cOopy n oOpaboTke JIaHHbIX. TakuMm 00pa30M, MPeIOCTaB/IeHIE TAKONH BO3MOXK-
HOCTHU UCKJIIOUUTEJILHO ITPaBO0O/IaIATE/ IO IIPEICTABSICTCS HE BIIOJIHE TTOC/IC/I0BATEIbHBIM
U JIOTUIHBIM.

[Iepeitiém K Bolpocy pacipe/ie/ieHrst OTBETCTBEHHOCTH 3a HAPYIIeHNe aBTOPCKHUX ITPaB
IpU TeHepanuyu KOHTeHTa. KJIIOUeBbIM dABJIAETCA OIpeJie/IeHre, KTO OCYIIECTBIISAeT Ha-
CTPOMKY W BBOJI JAHHBIX B cucremy. B ciydae camoobydaemoro N pasymMHO BO3IOKHUTD
OTBETCTBEHHOCTDH Ha Pa3spabOTINKOB U BJIAJIE/bIEB, IIOCKOJIBKY UMEHHO OHU KOHTPOJIUPY-
IOT IIPOIecC 0OYUeHUsT U BHIOOP MCXOJIHBIX JAHHBIX. [Ipu McIob30BaHIN HECAHKITMOHUPO-
BaHHBIX NCTOYHUKOB OTBETCTBEHHOCTb HECYT JIMIA, OIPEIEIUBIINE 00y YAy BEIOOPKY.
Ecan ke peub naér o HacTpanBaeMoM I1oJib3oBaresaeM I, orBeTcTBEHHOCTh MOXKET OBbITh
BOBJIOXKEHA Ha, II0JIb30BaTE s, KOTOPbI BBOAUT JTaHHBIE, 3aIIAIIEHHBIE aBTOPCKUM IIPABOM,
0€e3 ToJIydeHUs] COOTBETCTBYIOIIETO PA3PEIIEeHU.

Ha cerommsiiunmii JeHb HEI poccuiickoe, HI aMepUKaHCKOe 3aKOHOIATEeIbCTBO HE COIAEP-
JKaT JOCTATOYHON KOHKPETU3AIMU CYObEKTOB OTBETCTBEHHOCTU B TAKUX CUTyaIusx. Tem
He MeHee, (paKT HECAHKIIMOHMPOBAHHOI'O HCIIOJIH30BAHUS OXPAHSIEMOTO KOHTEHTa OJIHO-
3HAYHO KBaJaudUIIpyeTcs KaK HapylleHne aBropckux mnpas. B Poccuiickoit @epeparun
JIAHHBIE OTHOIIEHUsI PEryJIUPYIOTCs |'paxKIaHcKuM KojekcoM (riasa 70), mpeaycMarpu-
BAIOIIUM KaK CIIOCOOBI 3aIlUThl MCKIIOUYUTEIbHBIX IIpaB, TaK M MEPbl OTBETCTBEHHOCTHU:
OT I'pazKJIaHCKO-TIPABOBOI 10 aaMuHuCTpaTuBHOI 1 yrojaosHoil. B Coemunénnbix [ITarax
anasornanyto ynknuio Beiosaasier Copyright Act of 1976 (Title 17), comepxxkaruii 1o-
JIO?KEHHSI O KOMIIEHCAITH yIepba, cy/leOHbIX 3alperax U CAHKIUAX BILUIOTH JIO JIUIIECHUS
CBOOOJIDI.
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JI1s1 TIOBBIIIIEHHST TIPaBOBOl OlpeieieHHOCTH B cdepe ucrosb3oBannsg NN rHeobxo -
MO 3aKOHOJIATETHHO 3aKPEIUTh 00SI3aHHOCTh Pa3pabOTINKOB UCIIOIH30BATH IIPABOMEPHBIE
JIAHHBIE ¥ BHEJIPATH CHCTEMBI (DUJIBTPAIINN KOHTEHTA, a TaK:Ke 00eCIeInThb IIPO3padHOCTh
MCTOYHUKOB U ITPOUCXOK IeHN JIaHHBIX. [Tosib30oBaTe/m HefipoceTeit TaKKe JT0JI2KHBI HECTH
IPsIMYIO0 OTBETCTBEHHOCTb 3a BBOJI OXPaHsIEMOI'0 KOHTEeHTa 0e3 pa3pelleHus, [P ITOM
TpedyeTcsd nHMOPMUPOBATH UX O BOZMOXKHBIX IIPABOBBIX IOCJIEJICTBUAX U IIPEYCMOTPETD
MEXaHU3MbI KOHTPOJIA. JlOMoIHUTEIbHO, /1t 00X IOPUCTUKIIAN ITPEICTABIISIETCS EIeCO-
00pa3HbIM BHEJIPEHUE KOHIIEIINH COBMECTHON OTBETCTBEHHOCTH — B TEX CJIydasX, KOTJa
HapYIIEHHe ITPOU3OIILIO BCJIEACTBUE HEI00POCOBECTHBIX JAEHCTBUI 10/IH30BATE A TIPU OT-
CYTCTBUU JIOCTATOYHBIX IPEJIOCTOPOXKHOCTEH CO CTOPOHBI paspabordmka. Takoil moaxor
obecrieunT OaJlaHC THTEPECOB U HO3BOJIUT BBICTPOUTH YCTONYIUBYIO IIPABOBYIO MOJEb pe-
ryJimpoBanus reameparupuHoro V.
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Annortamumsi. Crarbs TOCBdAIEHa aHaan3y unsecturimonnoit crparerun [TAO «JIy-
Koityi» B Pecnybsinke Y30ekucran. PaccMaTpuBaroTes 1esin U 3a/1a9u KOMIIAHUHU, peaJsii-
3yeMble ITPOEKThI, HHCTUTYIIMOHAIbLHBIE YCJIOBHS, 8 TaK»Ke COIUAIbHbIE U SKOJOIUIECKUe
nocseacTust. OTne/lbHOE BHUMaHUE YJIE/Is1eTCsl BbI30BaM U IEPCIEKTHBAM Pa3BUTHS Ha
done Tpanchopmalun SHEPrEeTUIECKOro cekTopa. [leraercs BBIBOI O JI0JITOCPOYTHOM U
YCTOMYNBOM XapaKTepe MapTHEPCTBa MeXKy «JIyKOHI0OM» U rocy1apcTBOM.

KuaroueBble cjioBa: mHBeCTHINN, SHepreTnka, Jlykoiin, Ysoekucran, CPII, razosas
OTPaC/Ib.

Bsenenune

DHepreTnka Y30eKUCTaHA UTPAET CTPATETMIECKYIO POJIb B 9KOHOMUKE CTPaHbI. B yco-
BHSX POCTa TJI0O0AJIBHOTO CIIPOCa Ha SHEPTOPECYPCHI MPABUTEIHCTBO AKTUBHO ITPUBJIEKAET
nHOcTpanubie naBecTuru. OHUM U3 BeIYIIUX TapTHEPOB B HedTera3zoBoil cdepe aBIIs-
erca [TAO «Jlykoitny», HagaBImee cBOIO JAedATeIbHOCTh B cTpade B 2004 romuy.

Komnanus naBecTupyer B pazpabOTKy MeCTOPOXK/IEHUI, CTPOUTETLCTBO IepepadaThl-
BaloIeil "HOPACTPYKTYPHI U SKCIOPTHYIO JIOTUCTUKY, BBICTYIIAs HE TOJIHKO KaK WHBECTOD,
HO W KaK COIMAJIbHO OTBETCTBEHHBIN mapTHEp. Hacrodinee mccienoBanne aHaJm3upyer
CTPATErui0 KOMIIAHUU B Y30eKHCTaHe C YyI6TOM €€ BKJIaJa B SKOHOMUKY, WHCTHUTYIUO-
HaJIbHOT'O B3aUMOJIEHICTBUS U TIEPCIEKTUB.

Iean u npuopurersr crparernu [TAO «JIykoiim»

V30eKkucTan 3aHIMaeT BayKHOE MeCTO B MEXKJIYHapOJIHOI crparerun «Jlykoitiay O1a-
rojiapsi BBICOKIUM 3allacaM ra3a M BBITOJHOMY reorpadbuaecKoMy MOJIOKeHn. depes mo-
gepuioio cTpykTypy LUKOIL Uzbekistan Operating Company xKoMmmanust peajn3yer Mac-
mTabHble TIPOEKTHI Ha OCHOBe cortariennii o paszzese npoxykmuu (CPII) [1].

Omnepammonnas  gearenbHocTh cocpenoroderna B LUKOIL Uzbekistan Operating
Company. [IpumensieTcss IpoeKTHO-MAaTPUYIHAs CTPYKTYpa, obeciiednBarorias 3pdeKTuB-
HOCTbH, IIPO3PAaYHOCTh U COOTBETCTBHE IIPABOBBIM HOpMaM. VICIIOIL3YIOTCS MEK Ly HAapO,I-
Hble CTaHJIApPTHI B O0JIACTH SKOJIOIMH, OYXIaJTepCKOro ydéra M OTYETHOCTH. BarKHbIM
QJIEMEHTOM 4ABJIAETCA CO6JHO,Z[€HI/IG IIPUHIIUIIOB KOMILJIa€HCa K1 aHTI/IKOppyrH_H/IOHHOIU/I I1O0JIN-
TUKUN.

[less cTparernn komMmanuu — JuBepcuUKAIA pPecypcHoil 0a3bl 3a mpejenamu Poc-
CUU U YKPeIlJIeHUe TIO3UINH Ha a3UaTCKUX PbIHKaX. B mpuopurere — ycToitunBoe pa3BuTHe,
COOTBETCTBUE ME2KAYHAPOAHBIM CTaHAapTaM, Pa3BUTHUEC Y€JIOBEYIECKOI'O KalluTaJla U I1apT-
HEPCTBO C TOCYJAAPCTBEHHBIME CTPYKTYPAMHE.
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JIykoiir paccmaTpuBaeT cedbst KAK CTPATErMIeCcKOro MapTHEPA MPaBUTEILCTBA Y 30eKH-
crana. B pamkax cornamenuii ¢ «Y36ekuedrerazoms, MunucrepcTrBoM SHEPreTUKU U JIPY-
I'MMU BEJIOMCTBAMU KOMIIAHUs 00s3yeTCsl HHBECTHUPOBATH B COIMAJIBHYIO cepy, co3/1aBaTh
paboune MecTa U obecrednBaTh Pa3BUTHE PETMOHAJIBHON MHPPACTPyKTyphl. KomMmanus
CTPEeMUTCs ObITh HE NPOCTO UHBECTOPOM, & «KOPIIOPATUBHBIM I'PazKIaHUuHOM». B Y30eku-
CTaHe Pean3yI0TCs IKOJIOTTIEeCKHe TPOEKTHI, TPOTPaMMbl TPO(MECCHOHATIBHOIO 00Pa30Ba-
HUs, a TaKyKe COIMaJbHbIe MHUITUATUBBI — CTPOUTEIHCTBO IIKOJ, MEIUIIMHCKAX ITYHKTOB,
BOJIOIIPOBOJIOB [2].

OcHoBubie naHBecTuIiMoHHBbIEe TPoeKThI ITAO «Jlykoiim»

IIpoekT «Kanabim — Xayzak — [Hlaaer — Kyurpaa». Kpynneiimuit kyractep KoMm-
[AHUU, OXBATHIBAIOIINI ra30KOH/IEHCATHBIE MeCTOpOXKaeHusi B Byxapckoit obsractu. [lo-
CTPOEH COBPEMEHHBIN razonepepadaTbiBatonuii 3aBoj B KanipiMe, MOIHOCTBIO Oosiee 8
MIpH Ky0. M. B rof. IIpoekT peamusyerca ¢ 2004 roga, MHBECTUINN HPEBLIIAIOT $4 M.

ITpoekT «IOro-3amammuerit I'uccap». Bkiouaer 8 mecropoxkiaennit B Karkaia-
pbuHCKOI obstacTr. OTIMYIaeTcsa CJIOXKHOM Te0 IoTHeil, IpUMeHsIeTCs TOPU30HTAIbHOEe OY-
peHne U TEXHOJIOTMH PeAJIbHOIO BPEMEHH. 3allyCK OCHOBHOTO mpou3BojcTBa — 2017 ro.

O6a npoekra ocytmectBisgioress 1o CPII, uro obecieunBaer GaJlaHC HHTEPECOB MEXKTY
HHBECTOPOM U TOCYIapCTBOM |[3].

ConmanbHbie U 3Kosiorudeckmne 3pdekTol gesreapnoctu 1TAO «Jlykoiim»

[IpucyrcTBue «/Iykoitnas B peruoHax OKa3bIBA€T MO3UTUBHOE BIUSIHUE HA COIUATBHYIO
nHpacTpyKTypy. IlocTpoeHbl MKOIbI, MEIUIMHCKNAE TYHKTHI, BOJIOIPOBOILI U JTOPOIH.
Cozmano 6ostee 2000 pabouux MecT, aKTUBHO Pa3BUBAETCA CHCTEMa, MOJI'OTOBKH KaJIPOB,
BKJIIOYasi CTaXKUPOBKY U 0OOPYI0BaHNe KOJLIe kel [4].

DKoJIOrnYecKas TOJUTHKA HallpaB/JeHAa Ha MUHUMHU3AIWIO BO3JEHCTBUS: DPEAIN3YIOT-
Csl TIPOEKTHI YTUIM3AIUU OTXOJI0B, BHIOPOCHI KOHTPOJUPYIOTCS, TTPOBOIUTCS PErysispHas
9KoJIornvueckas orenka. Kommanus myO/mKyeT OT9€Thl 00 yCTORYNBOM PA3BUTHHU, COOT-
BercTBytomue crafggapram GRI.

BpizoBbl n nepcriektuBbl pa3dButus ITAO «JIykoiiia» B Y3bekucrane
Hecmorpst Ha ycnexu, cTparerus CTaJIKABACTCS ¢ PSIJIOM BBI30BOB [5).:

[eononmuTuveckne puCKM M CAHKIIMU ITPOTUB POCCUICKUX KOMITAHUIA;
BostarnmibHOCTS 1IeH Ha Ta3 U HeCTaOMILHOCTH PHIHKOB;

Ilepexon K «3e1€HOI» IHEPTETHUKE;

HeobxoaumocTh coBepIIeHCTBOBaHNS MWHBECTUIIMOHHOIO 3aKOHOIATEIbCTBa Y 30€K1-
craHa.

Tem He Menee, mubepaau3alus CEKTOPA U OTKPBITHE HOBBIX YYACTKOB CO3/IAIOT MOTEH-
IUAJT JIJIs pACIIUpenusi. ¥Y30eKUCTaH IJIaHUPYyeT IIPUBJIEKATH NHBECTOPOB B HeTEra3oBble
TEHJIEPbI ¥ CTUMYJIUPOBATH Pa3BUTHE SKCIIOPTHON MHMPACTPYKTYPHI.

3akJiroueHue

Nupecrurmonnas crparerus ITAO «JIykoiti» B Y36ekucrane JeMOHCTPUPYET IPUMED
9P HEKTUBHOIO MAPTHEPCTBA MEK/Ly OM3HECOM U TOCYAAPCTBOM. 34 JIBa JECATUICTHS KOM-
NaHusd BHECA 3HAYUTEbHBIN BKJIAJ] B PA3BUTHE T'a30BOIl OTpac/u, HHPPACTPYKTYPLI 1
Ka/IPOBOT'0 IIOTEHIHAsA CTPaHb [6)].
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JlanbHeiinee TPUCYTCTBAE KOMIIAHUU 3aBUCUT OT TMOKOCTU CTPATETUH B YCJIOBUSX TJIO-
OabubIx u3MeHenuit. OiHaKO €€ TexHoJorndeckas 0a3a, yrupaBaeHIecKas MOJIEIb U pe-
Iy Tallsl [O3BOJISIOT PACCUUTHIBATD HA YCTONYINBOE Pa3BUTHE U HOBbIE COBMECTHBIE MHU-
IUATUBBI B PAMKaxX HEPreTUIecKoil Tpancdopmaruu Y306eKucrana.
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DTUYIecKne acHeKThl IIPUMEHEHNS NCKYCCTBEHHOI'O
MHTEJIJIEKTa B MeIUINHEe: OCOOEHHOCT! 1 HpHUMeHeHNe B
o raabMmosorNNn

MyxammamkanoBa Maguaa
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AnHOoTausa

Paszsurue texunosornii nckyccrsennoro naresiekta (111) okaseiBaer Beé Gosiee 3amer-
HO€ BJIMAHHNE Ha 3PpaBOOXpPaHEHUEC. ABTOMaTI/IBI/IPOBaHHbIe CUCTEMBI IIPUMEHAIOTCA B J1-
AI'HOCTHUKE, IIPOTHO3UPOBAHNUN U Ja2KE B IIPUHATUN KJIMHUYIECKNX peH.IeHHfI. OILH&KO In-
pokoe BHeJpeHue NI conpoBoKaeTcst MEeIbIM PSJIOM ITHYECKHX BOIIPOCOB, TPEOYIONIX
BHIMATEIbHOIO aHa/n3a. B JaHHON cTaThbe PaccMaTPHBAIOTCA OCHOBHBIE STHYECKHE JIV-
JIEMMBI, BO3HUKaoIe Ipu ucnojab3opannn VMV B MeaunuHCKOI IIPDAKTUKE, & TakzKe 00-
CYZKJAIOTCs IIPUMEPBI U3 00Js1acT 0PTaJIbMOJIOTNN, OJHON U3 HanboJlee TeXHOJIOTMIECKI
IIPOIr'PECCUBHBIX JAUCIMUILJIUNH COBPEMEHHON MEIUIIAHBI.

Bsenenne

[Ipumenenne NI B meaurubue — ojHa u3 HamboJiee 00CYXKJIAEMbIX TEM B COBPEMEH-
HOI Hay4IHOI M PO ecCuoHaILHON cpejie. TeXHOIOrn MaIMHHOTO 00YYeHus, 0COOEHHO
IJIyOMHHOTO OOYYeHUs, TIO3BOJIAIOT JIOCTUTATH BBICOKOI TOYHOCTHU IIPU MHTEPIIPETAIINY BU-
3yaJIbHBIX JIAHHBIX, aHAJIM3e aHAMHe3a, ITPOTHO3UPOBaHUN TedeHus 3abosieBannii. Tem He
MeHee, CTOJIb CTPEMUTEHHOE DAa3BUTHE TEXHOJIOrMi TpeOyeT IepecMOTpa ITUYECKUX U
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IIPpaBOBbIX PaMOK. OTo KacaeTca Kak COXPaHHOCTHU MEJIUIUHCKUX JJaHHbIX, TaK W1 OTBET-
CTBEHHOCTH 3a OIHI/I6KI/I, JOITYIIIEHHBIC NN-cucremamu.

dTU4decKnue BbI30OBbI

1. KondugennuaapbHoCcTh U 3amuTa JaHHbIX. VU Tpebyer orpoMHbBIX 00bEMOB JaHHBIX
JIJ1s1 00y "IeHmsI, 0COOEHHO M300ParKeHU i, JIEKTPOHHBIX MEJIUITUHCKIX KaPT ¥ NFeHEeTUIECKOM
nadopmanyn. Jaxke npu 006e31MINBaHIN BO3MOXKHO ITOBTOPHOE YCTAHOBJIEHUE JIMTHOCTH
HarmeHTa, 0COGEHHO eCJIn JaHHBIe TIepeceKatoTcs ¢ Apyrumu 6asamu [3]. Tlosromy kpaiire
BasKHO BHE/IPSITH TEXHOJIOTUH M POBAHUST, AHOHUMHI3AIUU 1 KOHTPOJIUPYEMOT0 JOCTYIIA.

2. IIpozpaunocts pertenuit U1 Muorue aaropuTmbl, 0COOEHHO TVIYOOKHE HEHpPOCETH,
OCTAIOTCSI «HEIMPO3PAdHBIMI» Jaske JIJIsi CBOMX cozjareseil. BpadaMm TpyaHO MOHATH, Ha
OCHOBAHWU KaKUX IPU3HAKOB CHCTEMa cJlesiajia TOT Wik WHOM BeIBOJ, [1]. D10 MOKeT BbI-
3bIBATh HEJIOBEpUE KaK Y MEIUIMHCKUX CIIEIHAJNCTOB, TaK U Y HaIlMeHTOB, 0COOEHHO B
caydasx, korga NN npemjiaraer HeoKuJaHHbIE WU CIIOPHBbIE PEKOMEHIAITIH.

3. OrercrBennocTh HOpuanieckast u MopaJjibHast OTBETCTBEHHOCTD 3a OIIUOKH, JIOIY-
mennbie IV, ocraéres nepeménnoit mpodemoii. Ecyim Bpad rojiaraercs Ha peKOMEH AT
CUCTEMBI U IPUHUMAET HEBEPHOE pellleHne, KTO BUHOBAT — Bpad, pa3paboTunK WU IPO-
usBojuresn? [7].

4. OrpaHU9eHHOCTD JTaHHBIX AJITOPUTMBI, OOy I€HHbIE HA HEPEIIPE3EHTATUBHBIX BHIOOD-
KaX, MOT'YT JIEMOHCTPUPOBATH ITOHUKEHHYO TOYHOCTD IIPU aHAJN3€E MAIIUEHTOB U3 JIPYTUX
STHUYECKIX, BO3SPACTHBIX WJIM PeHJEPHBIX TPy [4]. DTO BBI3BIBAET HEKOTOPBIE ONACEHHsT
B OTHOIIIEHUU CIIPABEJIJINBOCTU MEIUIIMHCKOIO OOC/TyKUBAHUA.

NN B odpranbmMosiorun: BO3MOX>KHOCTU M OrPaHUYEHUS

Odranbmosioruss — oHa U3 HEMHOTHX MEJIUIMHCKUX creruaibHocTeit, e NN yxe
AKTUBHO WUCIOJIb3YETCS B KJIMHMYECKOW mpakTuke. Tak, cucrema IDx-DR, omobpennas
yIPAaBJIEHHEM I10 CAHUTAPHOMY HAJ30PYy 3a KAUeCTBOM IUIIEBBIX MPOJYKTOB U MeJMKa-
menToB (FDA), Moxer juarHocTupoBaTh JUabeTHIECKY0 PETHHONATHIO 6e3 yaacTus od-
tasibMoJiora [2]. TN rak»Ke MIMPOKO MPUMEHSIETCSI TIPH AHAJII3E ONITUIECKOi KOrepeHTHOM
tomorpacdun (OKT), anrnorpadunm n n3obpazkeHuil rirasHOro JHA, JOCTHUras BBICOKOM
qyBcTBUTEIbHOCTH 1 criennduarocTu [6]. Oqrako ocrarorces mpobaembl. B kianHIIecKoOi
MPAKTUKe HEPEJKO BOSHUKAET CUTYAINs, IPU KOTOPOII MAIMEHT JTazKe He TI0JI03PEBAET, ITO
€r0 MeJIUIIMHCKIE JIAHHbIe aHAJIU3UPYIOTCS HE CHEIUAJINCTOM, a aBTOMATH3NPOBAHHOW CU-
cTEeMOi1. DTO MOPOK/IAeT BOIPOCHI JIOBEPUS U NTHPOPMUPOBAHHOCTU, OCOOEHHO B KOHTEKCTE
MOJIYU€HUsl COIVIaCUsl HA MCIIOIb30BaHUE MTOIOOHBIX TeXHOJIOrHi. MHOrne ajJropuTMbl pas-
paboTaHbl HA OIPAHUIEHHBIX BBIOOPKAX, UTO CHUZKAET TOYHOCTb B HOBBIX HOIYJIsIusiX [4].
Kpowme toro, Ul-cucrembl XyzKe CIpaB/IAIOTCA C PEJIKUMU TATOJOTUSAME WU aTHITUIHbI-
MU CJIy9asiMH, YTO MOYKET IIPUBECTU K JIOXKHOOTPUIIATE/IHHBIM pe3ybTraTaM. Bo3HuKaeT u
MIPaBOBOI BOIIPOC: JIOJIZKEH JIN IMAaIUeHT JaBaTh WH(MOPMUPOBAHHOE COTJIACUE Ha UCIOIb-
soanne VU B nporecce nuarnoctuxu? [5], [7].

IlyTtu pemenuns

st stuanoro npumenenus: I B 3apaBooxpanenun mpejiiaraercs: 1. [IpunsaTue mex-
JIYHAPOJTHBIX 3TUYECKUX CTaHIapTOB, BKI0Yas pekomeraruu BO3 [5]; 2. Obsazarenbuas
HezaBucuMast Baauaius N-cucrem Ha penpesentaruBHbIX BeiGopKax [4], [6]; 3. O6paszo-
BaTeJIbHBIE TIPOIPAMMBI JIJIst Bpadeii 1o padore ¢ UM-uncrpymenramu |7]; 4. YBesudenue
[PO3PATHOCTH AJTOPUTMOB (pa3paboTKa Tak Ha3bIBAEMbBIX OObLIACHUMBIX Mojeseii) [1]; 5.
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Cozmanne MeXaHU3MOB IOPHINIECKON OTBETCTBEHHOCTH, B TOM YHC/Ie KOJIJIEKTUBHOI (Bpad
+ pa3paboTduK + yUIpexKeHHe).

3akJiroueHue

N — momublit ”HCTPYMEHT B PyKaX MEJIUIUHBI Oy IyIIero, HO ero BHEIPEHUE JIOJZKHO
OBITH OO/lyMAaHHBIM, TTOITAITHBIM U TOJIKPEILIEHHBIM dTrudecKuMu pamMkamu. OcobeHHO 9TO
BayKHO B TaKUX BU3YAJHLHO OPUEHTUPOBAHHBIX JUCIUILIMHAX, KaK O(PTaIbMOJJIOIU, T
N moxkeT HE TOJBKO TTOMOYb, HO U HaBPEJIUTH, €CJIA UCIOIb30BAThL €ro 06e3 J0JIZKHOTO
KOHTPOJI. BOIIPOCHI 9THKY 3/1eCh HE BTOPUYHBI — OHU OIPEJIC/IAIOT TPAHUIIBI JOITYCTUMOTO
U 3alllUIIAI0T MHTEPEChl KaK Bpada, TaK U IallheHTa.
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yﬂyqﬂleHI/Ie AJITOPUTMOB POd 9aCTUIll C IIpuMEeHeHNneM
KBaHTOBbIX METO/J0B

Myxamenuena /1.T.

HauUOHa/le?)Lﬁ uceaedosamenvekull yHusepcumem «Tawxenmexud uHcmumym
UHHCEHEPOB UPPULAUUU U METAHU3SAUUU CEABCKO20 To3Atcmeas
https://doi.org/10.5281/zenodo. 15510877

B crarbe paccMaTpuUBaiOTCsS TPU KJIIOUYEBBIX aJrOPUTMa B 00JACTH ONTUMHU3AIUU, OC-
HOBAHHBIX Ha IPUHIMIIAX KBAHTOBOH MexaHuku: KsanTopwlii Asropurm Pos Yactuig
(QPSO), Ksanrossiit Anroputrm Pos Yacrtun wa OcuoBe Murpanuu Pasnoobpaszus
(QDPSO) u Ksanrossiit Ajiropurm Post Hacrun ¢ Biiokuposkoit Bpemenn n Murparnueii
Pasznoobpaszusi (BWM-QPSO). DT aaropursMbl SBISIOTCS PACIINPEHTEM KJIACCHIECKOTO
anropur™a pos dactui; (PSO) u nmpuMeHSIFOT KBaAHTOBbIE METOJMbI JJisl YJIydIeHus -
dexruBHOCTH TIoNCcKa perternit. QPSO mpecraBisier coboit 3HAIUTETEHOE YIIyUIIIEHUE TI0
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cpaBHeHUIO ¢ TpaauimonHbiM PSSO, BHeIpsiss KBAHTOBbBIE TPUHITUIIBL JIST MOJIETUPOBAHMS
CJIyJaHbIX MEpPEeMeIeHnii JacTull. B 3ToM ajaropurMe HCI0JIb3yeTcsi KBAHTOBOE MPeoDd-
pasoBaHue Jijisi OOHOBJICHHS ITO3UIIMI YACTHUIl, UTO TO3BOJISET Y/IyUIIUTh UCCICIOBAHUE
[IPOCTPAHCTBA PEIeHnil U IPEIOTBPATUTE IIPeXKIeBpeMeHHY0 cxoauMocTb. QDPSO pac-
mupsier QPSO, 1o6aBisist crpaTernio MUrpanuu pasHooopas3us. ITOT MOIXO/T TTO3BOJISTET
IO/I/TIEP?KUBATH BBICOKWIT YPOBEHb PA3HOOOPA3MUs B MOIYJISIIMN YACTHUI], 9TO CIIOCOOCTBYET
6os1ee 3HEKTUBHOMY TOUCKY M U30EraHUIO JIOKAJIbHBIX MUHUMYMOB. MeXxaHu3M MHIpPa-
mun B QDPSO ocnoBan Ha BBIOOpEe YaCTHI] HA OCHOBE X MPHUCIOCOOIEHHOCTH U PacCTO-
AHUi XAMMUHTa, 9TO yiaydiraeT riaodabubiit monck. BWM-QPSO npencrasisger coboit
emie Oostee ycoepiencTBoBannyio Bepcuio QPSO u QDPSO, unrerpupys KOHIEHITUIO
6JIOKUPDOBKHU BPEMEHU U MEXaHU3Ma, MUTPAIIUU JIJIsl JIOCTHKEHUS JTOMOJHATEIbHOM THOKO-
CTU B YIPABJICHUU TEPEMENIEHUSIMU YACTHUI]. JTOT aJTOPUTM HCIOJb3YeT YIIyUIIIeHHYIO
BEPCUIO0 KBAHTOBOTO MMOTEHIINAIA U MUTPAIU, YTOObI 3(hPEKTUBHO HAXOINTH PEIIEeHUs B
CJIOYKHBIX U BBICOKOPa3MEPHBIX MpOoCTpaHcTBax moucka. CTaTbs JeTATH3UPYET MaTeMa-
TUYEeCKNEe OCHOBBI U aJITOPUTMHUIECKUE YIIYUIIeHUST KazKI0T0 U3 PACCMOTPEHHBIX METOIOB,
a TaKKe MPEJIOCTAB/IACT CPABHUTEIBHBI AHAJIN3 UX TPOU3BOIUTETLHOCTH HA PA3INIHBIX
TECTOBBIX (DYHKINAX. Pe3ysibTaThl MOKA3bIBAIOT, YTO UHTErPAINS KBAHTOBBIX ITPUHITUIIOB
U CTpaTernii MUTPAIMK 3HAYUTE/IHHO yirydinaeT 3(hGeKTUBHOCTD MOUCKA U CTaOMIBHOCTD
aJIropuTMOB onruMusarmu [1,2].

Omymmanst Mety 00bIIHBIM ajiropuTMoM post dactutl (PSO) u KkBaHTOBBIM aIropuTMOM
pos yactur, QPSO, QDPSO u BWM-QPSO Mo0xKkHO BBIpAa3uTh Uepe3 OCHOBHBIE MATEMa-
Tudeckne (POPMYJIbI, UCIOJIB3YEMbIE B aJrOPUTMAX.

Anaropurm PSO.
Nuanmmammsanus nosunun x;(0) u ckopoctu v;(0) i KayKI0i IacTUIbI 1.

Ormpeiesienne mapaMerpoB: KOJMIecTBO JacTull [V, KoahduImenTs 00y IeHust ¢ 1 Co,
MHEPIMOHHBII Bec w, ciiydaifHble ducia 1 U o u3 auamnasona [0, 1].

O6HoBJIEHIE CKOPOCTH U ITO3UITUN:

OGHOBJIEHHE CKOPOCTHU YacTHUIIbI i M0 (popmyie:
vi(t 4+ 1) = wo;(t) + 171 (Ppest,i(t) — xi(t)) + cara(goest (t) — :i(2)).
OO6HOBJIEHNE MO3UIUK YaCTHUIBI | 110 PopMyJIe:
zi(t +1) = 25(t) + vi(t + 1).

OG6HoBJIeHNE JIOKATBHBIX JIy4IINX NO3UIUIM Ppest;, €CJIN TEKylIas ITO3UILNA
JIydIIie:

zi(t),  ecan f(@i(t)) < f(Prestalt)):
pbest,i(t + 1) =
Dbest,i(t), uHAIC.

Oo6HoBJIeHNEe TJIO0AJIBHBIX JIYyYHINX IMO3UIUAN (hest, €CJIM TEKYINAas IMO3UIIUS
JIyJIIie:
s (£ + 1) = arg min f (et + 1),

KsanTossriit PSO (QPSO)

147



Wunnmasmsarms mozunuu x;(0) 171 KayK 101 9acTUIs .

Ornpenienienue nmapaMerpoB: KoJn4ecTBO dacTull [V, KoadduimenTsl 00yIeHus ¢ u Co,
MHEPIMOHHBIN Bec w, cJydailHble Yucia 11 U ry U3 auanasona [0, 1].

O6nosJienue HeHTpHpOBaHHOﬂ IIOBUIUNU YaCTUIIBI P; BBIYHUC/IAETCA KaK:

) = C1T1Pbest i (t) + CaT2Gbest

i (L
p( C171 + CaT2

O6HOBJ’I€HI/I6 IIO3UINN 9aCTUIIbI 1 C HCIIOJIb30BaHUEM KBAHTOBOI'O IIOBEJJCHMA:

x;(t +1) = p;(t) + Bsign(u — 0.5) log (1 _1|u|) 5

riae u — ciydaitHoe qnciao u3 guanasona [0, 1], § — KBAHTOBBIN mapameTp.

OG6HOBJIeHUE JIOKATBHBIX JIyYIINX MO3UIUIN Ppest;, €CIN TEKyIlIas ITO3ULNA
JIyJIIie:

z;(t), ecimu f(zi(t)) < f(Prest.i(t)),
pbest,i(t + 1) =
Poesti(t), nHATC.
Oo6HoOBJIeHNE TJIO0AJIBHBIX JIYYHINX IMO3UIUAN (pests, €CJIM TEKYINAS ITO3UIIUS

JIydie:
Grest(t + 1) = arg miin f(Poest.i(t +1)).

B o6brarom PSO wucrosnbsyercst ckopocts v;(t) st OOHOBJICHUST TO3UITIH:
Vit + 1) = woi(t) + 171 (Prest.i(t) — () + cara(gpest (t) — xi (L)),

B QPSO ckopocth He mncmosib3yercs. BMecTo 3TOro BBIYHCISIETCS MEHTPUPOBAHHAS
MTO3UTIASA P
) . Clrlpbes‘n,i (t> + CaT'20pest

(T
pz( C171 + Cara

1 obuosjienune IIOBUMIIMM BBIIIOJIHACTCA C MCIIOJIBb30BaHUEM KBaHTOBOI'O IIOBEJICHMA:

. 1
zi(t + 1) = p;(t) + BR,(um) sign(u — 0.5) log <1 — ’U|) ,
rjie:
R, (um) — KBAHTOBBI TEHT BpaICHUs HA YTOI UT,
cos () —sin (%)

—qin (4 um
8111(2) COS(2)

R, (um) =

u — caydaitHoe mcsio u3 quanaszona [0, 1], § — mapamerp, 3aJa0uii BeJIMIINHY Bpa-
IICHNS.
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Bwmecto Toro 4TobbI IPOCTO J00ABIATH CydailHOe IepeMenieHne, Mbl MOXKEM IpUMe-
HUTH KBAHTOBBIN I'efiT K TEKYIIEMY COCTOSHUIO YACTUIIBI s OOHOBJIEHUS WX TIO3UIUU:

rie R,() — KBaHTOBBIN TefiT BpallleHusl HA yroJ (3, KOTOPBI M3MEHSeT MO3UIIIIO
YACTHIBI B 3aBUCUMOCTH OT 3HaYeHUd 3.

CBsA3b MeXKJIy KBAHTOBBIM IAPAMETPOM 3 M KBAHTOBBIMU T'edTaMU IO3BOJISIET MO/IE-
JIMPOBATH CJIy4ailHble IePeMEIeHNs] YacTull C UCIOJb30BaHNEM KBaHTOBBIX ITPUHIIUIIOB.
[Tapamerp [ MOKHO WHTEPIPETUPOBATH KaK YrOJ BpallleHnss B KBAHTOBOM TeiiTe, UTO
MO3BOJISIET UCIOJIH30BaTh KBAHTOBBIE ITPEOOPA30BaHUs JJIs YIPABIEHUS IIepeMeleHneM
YACTHI] B AJITOPUTME ONTHUMHU3AINU. DTA CBA3b JI00ABJISIET HOBBIIl YPOBEHb I'MOKOCTU U
HMOTEHITHAJIA JJI yJrydIneHns 3(phEeKTUBHOCTU ITOUCKa B KBAHTOBBIX BEPCUAX aJI'OPUTMOB
pOsl YaCTHIL.

s onenku apdexruroctu asropurmo QPSO, QDPSO u BWM-QPSO wucnosbzo-
BaJIMCh CTAH/IAPTHBIE TECTOBBIE (DYHKIIUU ONTUMU3AINHT, BKIOYast (pyHKImn PacrpuruHa,
[IBedens, 3epasana, [osbamvuara u apyrue.

Ot d)yHKILI/II/I OXBaTbIBalOT PA3JIMYIHbIC TUIILI CJIO2KHOCTEN U MOI'yT IIOMOYb B OI€HKE
Pa3JINYIHBIX aCIIeKTOB ITPOU3BOAUTE/JILHOCTHU aJITOPUTMOB OIITHUMU3AIIUN.

Pt | Furction 3 Fusction 3 [

P aen. Furataon & Fusctspn 7

“EUNNE NS
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B nannom umccsenoBanun ObLIa IPOBEJIEHA BCECTOPOHHSS OIEHKa KBAHTOBBIX aJITOPUT-
MOB posi dactutl, Briodasg Ksanroswiit Asjropurm Posi Hactun (QPSO), Ksanrossrit
Asropurm Pog Hactury na OcuoBe Murpanuu Pasnoobpasus (QDPSO) u Ksanrossrit
Asropurm Post Hacrur ¢ Biiokuposkoit Bpemenn u Murpanueit Pasnoobpasus (BWM-
QPSO). Ha ocHoBe MaTeMaTnaecKoro MOJIEIMPOBAHUS U SMIMPHIECKUX TECTOB ObLIN BbI-
SIBJICHBI KJIIOYEBbIE OCOOCHHOCTU U IPEUMYIIECTBA KaKJIOI'0 M3 PACCMaTPUBAEMBbIX aJIIO-
putMmoB. VcenetoBanne mokasaJso, 9To IpUMeHeHNne KBAHTOBBIX IPUHIIAIIOB B aJTOPUTMAaX
posi gacTHIl crocobecTByeT Oosiee 3PPEKTUBHOMY HCCJICTOBAHUIO TPOCTPAHCTBA PEITeHI
U IIPEJIOTBPAIAET MPOOJIEMBI TPEXKIEBPEMEHHON CXOTUMOCTH.

HNcnosb30oBaHHAasT auTEpaTypa

1. C. Janiesch, P. Zschech, K. Heinrich, Machine learning and deep learning, Electron.
Mark. 31 (3) (2021) 685-695, http://dx.doi.org/10.1007/s12525-021- 00475-2.

2. B. Klimova, M. Pikhart, A.D. Benites, C. Lehr, C. Sanchez-Stockhammer, Neural
machine translation in foreign language teaching and learning: a systematic review, Educ.
Inf. Technol. 28 (1) (2023) 663-682, http://dx.doi.org/10.1007/ s10639-022-11194-2.
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MyxunaaunoBa /Iuépa MyxuaanHoBHA

MaructpanT Tamkenrckoro ¢hummasa MI'MIMO MU/ Poccun
dierae@mail.ru
https://doi.org/10.5281/zenodo. 15510885

Annoranusi. B pabote paccMarpuBarOTCs pe3yIbTaThl UCCIIEI0BAHNI, TOCBIIEHHBIX
CO3/IAHUIO0 NHTEJIEKTYAJIN3NPOBAHHBIX CUCTEM yIPABJIEHUA 1 MOHUTOPUHTA MaruCTPaIb-
HBIX 1a301POoBOI0B. OCHOBHOE BHUMAHUE YIC/ISICTCA UHTEIPAIMH UCKYCCTBEHHOTO MHTEJI-
JICKTa JIJId MOBBIIIEHUS HaJIE?KHOCTU TPAHCIIOPTUPOBKHU IIPUPOJHOIO Ira3a U COKpAICHUAA
9KCILJIYaTAITMOHHBIX U3JIePKEK.

KuroueBble cjioBa: MarucTpajbHbBIA Ta30IIPOBO/I, aBTOMaTH3alus, KOHTpoJb, VI,
ACKVYT, TpancropTupoBKa rasa.

BBenenune

MupoBas TeHJIeHIUs YBEJIUUEHHUS CIIPOCA HA IIPUPOHBIN ra3 CIIOCOOCTBYET paciiupe-
HUIO UHAPACTPYKTYPbl MaruCTPaJIbHBIX ra3onpoBoioB. OCHOBHOMN 3ajadeil TaKux 00b-
eKTOB ocTaércst becriepeboiinas u Ge3omacHas [0CTaBKa sHepropecypca. dhdeKTuBHOCTh
TPAHCIOPTUPOBKHU BO MHOT'OM OIIPE/IE/ISIETCS CTAOUIBHOCTBIO KAYeCTBA ra3a U OTCYTCTBH-
€M TI0TE€Ph B MPOIECCe IKCILTyaATAIIHMN.

OpHaKko JIIMTE/IFHOE MCIIOJIb30BaHME Ta30IPOBOJOB U MX 3HAUATEIbHAST MPOTIKEH-
HOCTDb ITOPOXKJIAIOT TEJIbI KOMILIEKC TTPOOJIEM, CPEJI KOTOPBIX — YTEYKHU, KParKu, U3HOC
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00OpyIOBaHMS, HEJOCTATOUYHBIN YPOBEHb aBTOMATH3AIUN U YesIoBevecKuil hakTop. ITu
PUCKU MOTYT CYIIECTBEHHO CHU3UTH 3(hdHeKTUBHOCTHL mocTaBoK. [losTomy B mocse/Hne
roJIbl 0cOD0E BHUMAHUE YIE/IIeTCsl BHEIPEHUIO MIUMPOBBLIX PEIIeHN U aBTOMaTU3UPOBAH-
HBIX cucreM |1, 2|, cOCOOHBIX 3HAYMTEIBHO IIOBBICUTE CTENEHb KOHTPOJISI U YIIPABJICHHS
TEXHOJIOTUYECKUMU IIPOIECCAMU.

OO 13 BarkKHEHINNX 3a/1a9 B Y 30eKIUCTaHe OCTAETCS MUHUMMI3AIIAs TaK HA3bIBAEMOIO
ra3oBOro pasbaJiaHca, BBI3BAHHOI'O KaK TEXHUYIECKUMU, TaK U OPraHU3aI[MOHHBIMUI ITPUYIN-
HaMmu. ONTEMaJIBHBIM HAIIPABJIEHNEM B PEITeHnN JTaHHON MpoO/IeMbl CTAHOBUATCS ITPUMe-
HEHMEe WHTEJIEKTYaJbHBIX [OJIX0JI0B K aBTOMATH3AIUI [IPOIECCOB KOHTPOJIA U yuéta |3,
4], Brinouas ucnosbzosanue VU i MOBbIMIEHNs] TOYHOCTH U IPO3PATHOCTH OIE€PAIIUii.

PazButue u npeunmymniecrBa cucteMbl ACKVYI' ¢ npuMmeHeHneM MCKyCCTBEH-
HOT'O WHTEJIJIEKTA.

Beenienne uckyccrsennoro uaresiekra B cucremy ACKYI cozmaér ycioBust s re-
pexojia K MOJTHOCTHIO aBTOMATU3UPOBAHHOMY YIIPABJICHUIO ra30BbIMU HoToKamu. Cpean
OCHOBHBIX IIPEUMYIIECTB TaKOil MOJIEPHU3AIMU — BO3MOXKHOCTH OIIEPATUBHOI'O IIOJIyUe-
HUsI U aHAJIN3a JIAHHBIX B PealbHOM BpeMmeHH [3| 6e3 yuacrus omeparopa.

e Buejipenne MHTEIEKTYAJbHBIX AJTOPUTMOB ITO3BOJIUIO: YCTPAHUTH OIIUOKM, BbI-
3BaHHBbIE Ue/IOBeYeCcKUM (hbaKTOPOM IIpu pacuérax oO0bEMa rasa;

® aBTOMAaTH3WPOBATH IOJHBIN UK/ YIETA MOCTABJIEHHOTO PECYPCA;

® COKPATUTH IIOTEPU B CUCTEME MTOTPEOICHUA;

® OCYIIECTBJIATH IMOCTOAHHBIH KOHTPOJIb 38 00bEMaMU MOTPEOICHUS CTPATErnIeCKN
BayKHBIX OOBEKTOB U (DUKCUPOBATH HECAHKIIMOHUPOBAHHOE BMEIIATE/ILCTBO B CUET-

YUKW,

e 00eCIevYnThb JIOJTOBPEMEHHOE XPAHEHHE JIAHHBIX € BO3MOXKHOCTBIO ITOCJIEYIONIErO
aHaJIN3a;

® OIIePATUBHO BBIABJIATH TEXHUIECKUE HEUCIIPABHOCTU B M3MEPHUTEILHBIX yCTAHOBKAX
2, 4].

Hecmorpst na mmpokoe BHEJIpeHHE aBTOMATH3AIINK, YEJOBEK OCTACTCH BAaXKHBIM 3JIe-
MEHTOM B cucTeMe: (PYHKIIMH OIepaTOPCKOr0 KOHTPOJIA Peau3yloTcs JIUCIIETIEPCKUMEI
cayK0aMu, HaOJIIOMAIONINME 3a BCEl CEThIO MOIKII0UYEHHBIX CEHCOPOB. ucreTyepnl B pe-
JKMMe peasibHOrO BPeMEHHU IOy YaloT OJIHbIE JIaHHbIE O BXOJIHBIX IIapaMeTpax Ha ydacT-
Kax ra3olpoBo/ia — BKJIOYas JaBJIeHNe, TEMIIEPATYPy, 00bEM, a TaKKe COIIOCTaBICHUE Te-
KYIIIUX [TOKa3aTe/eil ¢ JaHHBIMU MIPE/IbLIy X 1epuoioB. Nudopmarius Busyaan3upyercs
B ¢dopme rpadukoB, a HOTPEeOUTEN TOJIYUAOT JOCTYII K COOCTBEHHBIM CTATUCTUIECKIM
JIAHHBIM 9Yepe3 JINYHbIe KaOuHeTH |5, 6].

3akJiroueHue

[IpenBapurenbabie pe3yabTaThl BHeApeHus VI B cucreMy KOHTPOJISI TPAHCIIOPTUPOBKA
MPUPOJTHOTO Ta3a B Y30eKHCTaHe CBUJIETEIbCTBYIOT O 3HAYUTEILHOM pPocTe 3D PEeKTUBHO-
ctu. To/IbKO 3a 1epBble IATh MecdareB 2024 rojia yaa0ch mpeoTBpaTuTh norepu 6osee 50
MUJIJTAOHOB KyOOMETPOB ra3a, UTO IO3BOJIMIO CIKOHOMHUTH MOpsaka 20 MUJLIHAP/IOB CY-
MOB. [6] JlasibHeiilee pa3BUTHe TEXHOJIOTUH [IPEJIIOJIAraeT paciupenne (yHKIMOHATLHO-
CTH CHCTEMBI 1 60J1ee IIyOOKYI0 HHTEIPAIMI0 HHTEIEKTYAJIbHBIX PEIIeHN B yIIpaBIeHUe
BCEU ra3oTPaHCIIOPTHON CEThIO CTPAaHbI.
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Tengennuu pa3sBuTHUs MAPOBOIO
3JIEKTPOYHEPTETUYECKOTO PhIHKA B YCJIOBULAX IIEepPexo/ia

K BO300OHOBJIIEMBbIM NCTOYHUKAM dHeprum
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Awnnoranus. B jannoit cratbe paccMaTpuBaioOTCs IVIOOAIbHbIE TEHJIEHIINN TIePexoja
K BO30OHOBJ/ISIEMBIM UCTOYHMKAM SHEPIUU, COKPAIIEHNE YIJIEPOIHBIX BHIOPOCOB, POCT UH-
BECTUIINI B «IUCTYIO» SHEPrETUKY, YBEJUUEHUE T00BIMN KPUTHIECKN BAYKHBIX METAJLIOB
u paciupenne moraocteit BUD. Ormeuaercs muaeperso Kuras u norennman BUD aisa
[IOJTHOT'O YIOBJIETBOPEHUS OYIyIINX MMOTPEOHOCTEN B 3JIEKTPOIHEPIUH.

KuaroueBbie cJjioBa: 3JIEKTPOIHEPTETUUECKUI CEKTOP, BO30OHOBJISIEMbIE MCTOYHUKHI
sueprun, BU9-reneparius, 3eéHast SHEPTUsi, COJTHETHAST SHEPTUsI, BETPOBast SHEPIUsT, TH/I-
POHEPTHSI, SJHEPTETUIECKNI [TEPEXO/T.

Bsenenue

B nocsiegame mecstuieTs MEPOBOH 3/IEKTPOIHEPTETUIECKUI PHIHOK ITEPEKUBAET MAC-
mrabHble IPeobpa30BaHusl, CBsI3aHHBIE C IVIO0ATbHBIM IIEPEXOJ0M K YCTOWYHUBBIM U KO-
JIOTUIECKU YUCTBIM UCTOYHUKAM SHEPIUH. YCUIMBAIOIIEeCss BHUMAHUE K IIPOOIeMaM U3-
MEHEHHs KJuMaTa, Y»KeCTOUYEeHHe SKOJOTMIECKHX CTaHIapTOB, a TaKyKe CTPEeMUTEIbHOE
pa3BUTHE TEXHOJIOIHH B 00J1aCTH BO30OHOB/IIEMBIX UCTOYHUKOB Heprun (BUY) dopmu-
PYIOT HOBBIE TEHJICHIINN, KOTOPbIE MEHSIIOT CTPYKTYPY W HPUHIUIBI (PYHKIIMOHUPOBAHUS
SHepreTuIecKnx cucreM. /[aHHBIE TEHIEHITUHN MEPEKINKAIOTCS C MEISIMU 3aKPEIIEHHBIMI
B [lapmKcKOM coryialeHnn, o KOTOPOMY OXKHIAeTCs JIOCTUKEHUe YIJIePOIHON HedTpaIb-
HOCTH BO BTOpOii nostoBuHe X XI Beka. TakxKe Ki109eBbIMU I100aIbHBIMEI JIOJITOCPOIHBIMUI
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TpeEHIaMU ABJIAIOTCA HIIMPOKOE BHEJIPEHUE LII/ICprBbIX TEXHOJIOTUH B IIpoIecc reaepalmumn
QJIEKTPOSHEPTUN " eé JeeHTpaJIn3allsd.

CorytacHo oruéry Dueprerndeckoro macrutyra (The Energy Institute) kosmuectso
SMUCCHUU YTJIEKUCJIOTO T'a3a MPU TeHepalluyd dHepruu coctaBmia 35129.8 MaH TOHH, TIpH

9TOM BKJIa/J] A3UaTCKO-TUXOOKEAHCKOIO PETHOHA B JIAHHBII [IOKA3ATE/b COCTABIIAET TOPS/I-
Ka 54% (rab. 1) [1].

Tabsuma 1. O6bEMBI BLIOPOCOB YTIJIEKHUCJIOTO Ta3a MPU IeHeparuu SHeprun
o peruonam c¢ 2014 o 2023 roapl, (MJIH. TOHH)

Peruoun 2014 2017 2020 2023
Cepepnast Amepuka 6299,8 6044.9 5382.,4 5649,1
FOxmnas u lenrpanbuas Amepuka 1375,9 1315,3 1114,8 1308,1
Esporma 4203,5 4310,8 3625,0 3546,8
CHT 2063,2 2021,1 1987,2 2178,8
Cpemnnit Bocrok 1936,8 2086,4 2041,7 2258.,3
Adpuka 11979 1273.,5 12314 1335,1
ABnaTcKo-TUXOOKEHCKHIT pernoH 15728,1 16294,7 169594 18853.5
Bcero: 32805,2 33346,5 32341.,8 35129,8

Ucrounuk: Statistical Review of World Energy, The Energy Institute 2024
[Dsekrponnbiit  pecypc]. — Pexum  gocryna:  https://www.energyinst.org/
statistical-review

JdunHamuka u nocjieqctBus pasputusi BUUD B mupe

[IpeBammpytomas B JIaHHBIE MOMEHT MUPOBAas dHEpPreTHYecKas MOJMTUKA OKA3bIBaeT
CUJILHOE BJIMSIHME HA MTPUBJIEKATEIHHOCTD CETMEHTa BO30OHOB/ISIEMOI SHEPTeTUKU /I WH-
BECTOPOB B MHPOBOil TormBHO-3HepreTudeckuii komiureke (TOK). Ecan no 2015 roga
BKJIIOUMTEILHO 00beM mHBecTuIuii B cermeHThl 19K, cBa3ammble ¢ /100bIYeHl yIIIEBOIO-
POJIOB, TPEBBIMAIN 00bEM WHBECTHIIUN B CEI'MEHT «YUCTON SHEPreTHKU», TO B IEPHUOJL
2016-2018 rr. maHHbIe MOKa3aTe/ M OBLIM MPAKTHIECKH paBHbBI, a HaunHas ¢ 2019 rojia Mbr
BUJIMM yBeJIMUeHre NHBECTUIINIT B reHepaliuio suepruu mpu rmomoiu B, koTopoe ¢ kax-
JIBIM T'0JIOM TOKA3bIBAET 3HAYUTE/ILHOE [IPEBAIUPOBAHUE IO OTHOIIEHUIO K MHBECTUIUSIM
B cepy J06bIMU yTIIeBOI0POJIOB [2].

Hannas munavmuka maBectunuii B BIID um mupoBas sHepreTuveckas IOJUTHKA, Ha-
IpaB/IEHHAs] HA CHMXKEHHE HCIOJb30BaHUs YIVIEBOJOPOIOB, ODECIIEUMBAIOT JTaJIbHENIIee
cumkenne cebecronmoctn BUD-reneparun, a Takyke yBeJIUUINBAET CIIPOCA HA METaJIbI.
[To marabIM Mex myHapoHOro sHepreTndeckoro areHTcrea (MDA), Bo30OHOBIISIEMBIE HC-
TOYHUKN SHEPTUH U TaKWe CEeTMEeHTBI, KaK JIMHUH 3JIeKTPOIepeTadr, HAKOMUTEIN JJIeK-
TPOSHEPI'UH, 3JIEKTPOTpaHcIopT, obecredar 10 40% obmero MupoBoro obbema cupoca Ha,
MeJb U peJIKo3eMesbHbIe MeTaslibl, 10 60% — Ha Hukeab n kobaasT u nodrn 90% — na
quruit [3]. CrarucTuyeckue JaHHble TIOKA3BIBAIOT MPAMYIO KOPPEIAIMIO MK Ly 0OHEMOM
UHBECTUINH B cerMeHT “ancToit sueprun” MupoBoro TOK u obbémamu J00bMH BbIIIEYKa-
3aHHBIX MeTa/I0B. HambosbIuit pocT ObLT MOKa3aH B 00bEMax MUPOBOH JTOOBIYMN JIUTHS,
KOTOPBIH SIBJISIETCS OJHUM U3 KJIIOUEBBIX METAJIJIOB Iporecca jgekapborusarun. Jlanubrit
1okasaresib yBejaundanicda oosiee ueM B H pa3 ¢ 36 j10 190 Teicsia TonH ¢ 2014 1o 2023 rospr.
Jlob6braa KobaIbTa 3a TOT Ke IEePUOJ, BLIPOCaa B 2 pasa, Hukeas u mean Ha 42% m 19%
COOTBETCTBEHHO.
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PesynbraTel ucciesoBanunii, HapaBIeHHBIX HA OIEHKY ITOTEHIINAa PAa3BUTHUS BO300-
HOBJIIEMOI SHEPTeTUKU, MMOKA3aJIM, YTO JIAHHBIII MCTOYHUK SHEPIUU BO MHOTO pa3 IIpe-
BBIIIIAET POCT MOTPEOHOCTEl Beex cep MUPOBOil SKOHOMUKM B 00603puMoM OyayimieMm. [To
OIeHKe yU€HBIX, TeXHIIeCKnil morenimas BVD-rerepariun (00Iuii HOTeHIMA PeHepaIin
SHEPI'UH, KOTOPBIN MOKET ObITh JOCTUTHYT IIPH HBIHEITHEM YPOBHE Pa3BUTHsI TEXHOJIOIHIA )
coctasigeT 780 000 muip. T.H.3. /lannyio mudpy MOXKHO COIIOCTABUTH C MUPOBBIM ITOTPEO-
serne sHeprun 3a 2021 roj, KOTOpbI paBHsaica 14,21 Map/. T.H.3. U TPOTHO3UPYEMBIM
norpedsenueM sueprun Ha 2040 roj, KoTopas MpH TEKyIIeil CKOPOCTH Pas3sBUTHA OyJieT
paBuATbCd 18 Mupj. T.H.9. Bosbinag gacts norennuasia BUID-renepanuu mpuxoInThCs
Ha COJHEYHYIO HEPIuio, KoTopas cocrapiser Gosee 62% oT 00LIEro IpeimnoaraeMoro
obbema suepruu [5).

[To pamabiM MeKIyHaApPOJHOTO AreHTCTBA MO BO30OHOBJISIEMBIM UCTOYHUKAM SHEPIUU
(IRENA) mosst MupoBbIx MomaOCTel Ha ocHoBe BUD ¢ 2014 1. mo 2023 1. yBesmvniach
B 2,27 paza 10 3865 I'Br [6]. B paspese pernonos HanbosbImmit pocT moKa3aJl a3uaTCKuit
PErnoH YBEJUYUB BBIMICYKA3aHHBIN TOKa3aTe/ b 60jiee 9eM B TPHU pas3a u JOCTUTHYB 1959

I'Br. (1ab. 2).

Tabsmna 2. O6bEM MUPOBBIX MOITHOCTe Ha ocHoBe B mo permonam 3a
2014-2023 rr., (I'BT.)

Peruon 2014 2017 2019 2021 2023
Azus 633,1 920,6 1125,1 1456 1959
Erporma 440 513 574,8 651,4 785,8
Cepepnast Amepuka 287.5 349,6 393 462,2 527
FO:xnas Amepuka 170,1 202,7 223.,6 247,2 289,7
Espazus 84,7 96,6 104,3 115,8 1221
Oxeanust 24,2 29,2 40,3 52,2 64,4
Adpuka 32,5 429 50,3 55,6 62,1
Cpenunit Bocrok 16 17,1 21,4 25,9 35,8
Henrpanbras Amepuka u 10,2 14 15,9 17,1 18,6

Kapubckuit bacceita

IIpu srom nonsg Kurasg B manHoM mokasaTese cocrapisger mnopgiaka 74,2 % or obmeit
MOIIHOCTH peruona, mwin 37,6 % or Muposoii momuoctu. Janmbie mudpbl 00yCIOBICHBI
nuBecTunusavu Kuras B passutue BUD-suepreruku, koropwie coctapuin B 2023 rojy
6omee 500 mupa. mommapos CIIA um ammepcTBOM B IPOM3BOICTBE COJTHEYHBIX IaHesei
1 BETPSHBIX TypOWH. Tak»Ke TOCyIapCTBEHHAsT TporpamMMa «3estéHbiit Kuraity, mompaepx-
ka BUD (cybeuauu B 9Ty OTpac/b), TepPUTOPHAIbHBIE OCOOEHHOCTH CTPAHBI (BO3MOK-
HocTh 3hdekrrpHoro ucnosbzopanuss COC u BOC) u kécrkue sKoJOrMIecKne HOPMbI
JIJISE YPOJIBHOM T'eHepaliy BHEC/IM CBOi BKJIaJ[ B akTuBHOe pasputue BUI-reneparuum B
JanHoit crpane. [lo mcrouyHnKaMm reHepaluy 3a paccMaTPUBaeMbIil TEePUOJL HAMOOIbITNIA
poct B yBejudenun mornHocreit BUD nokaszasna cosneunast suepreruka (poct B 7,9 pas)
U TeHepalny SHePIuu Ha OCHOBE BeTpa (pocT B 2,9 pas).

3akJIroueHue

[To mporuozam Mex 1yHAPOTHOTO SHEPIETUIECKOTO areHTCTBa cekTop BUD mpososr-
JKHT JIEMOHCTPUPOBATH BBICOKHE TEMIIbI POCTA U B OJIMZKAMIIINE I'0JIbl U 3HAYUTE/ILHO yBe-
JIMYUT CBOIO JIOJIIO B MUPOBOI HEprorenepanuu. B mporao3upyeMoit MUpoBOil renepanun
ssekTposreprun 32542 TBr*u B 2027 roay nona B gocrurner 40% 3a cuer BBHICOKHX
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TEMIIOB POCTa IPU HPAKTUIECKH HEM3MEHHOM 3HAYEHUN TeHEepAIuy JeKTPOIHEPIUH U3
YIJIeBOJIOPOJIOB [7].
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NI B nepcoHam3mpoBaHHOM OOyYeHHN: IIPUMEPHI U3
ESP n nepeBomvecknxX acneKTOB MpenoJaBaHUs.

ITaxk C.B.

npenodasamentd Kaghedpvl UHOCTMPAHHIT A3BIKOS,
MI'UMO Tawxenm npu MHUJ] Poccuu.
Email: s.park@Quzb.mgimo.ru
https://doi.org/10.5281/zenodo. 15510958

Annoranusi. /lanHast craThbs MOCBsiIieHa TpaHCHOPMAIMOHHOMY BJIMSHUIO UCKYCCTBEH-
woro unTestekTa (M) Ha nepconanmmsupoBaHHoe 00yUeHNEe B PAMKAX ACIEKTOB aHIJINIi-
CKOro s3bIKa Jyist crenuasbubix 1eneir (ESP) u nepesoma. Ilo mepe Toro, kak Bbiciee
obpa3oBaHMe BO BCEM MUpEe OCBamBaeT MU(MPOBbIe HHCTPYMEHTHI, IIePCOHAIN3AI Ha OC-
nose I npejmaraeT mepcueKTUBHBIN Iy Th /I aIalTAIlid 00y IeHUsT K WHTUBUTY A TbHBIM
npoduIsaM ydammmuxcst. B ctaTbe, MOCBSIIEHHON MK IyHAPOIHBIM U POCCUIACKUM HCCJIeI0-
BaHUAM U IIPpaKTHUKE IIPEIIo/aBaHUA, paCCMaTpUBalOTCA OCHOBHBIE O6ﬂaCTI/I IIPUMCECHEHUI,
neaarorudeCcKue 1nmpeuMyimecTBa U 3TUIECKUe aCIlIEKThbl MCIIOJIb30BaHUA I/II/I JJId IIOBBIIIE-
HUA SCbeGKTI/IBHOCTI/I Iperno/JaBaHnd d3bIKa. B 3aKJIIOYECHUN IIOAYECPKHUBACTCA BazKHOCTDb
COXpaHeHHsI «9eJI0BEYECKOr0» MOIX0/1a, IS COXpaHeHnsT 00pa30BaTe/IbHBIX IIEHHOCTEH Ipu
HCI0JIb30BAHUU TEXHOJIOTUIECKUX TTPENMYIIECTB.
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KiroueBbie ciioBa:/[ucKycCcTBEHHBI MHTEIEKT, MEPCOHAJM3UPOBAHHOE O0yUeHue,
ESP, nepeBos, ajantuBHoe o0ydenne, oOpa3oBaTe/ibHbIE TEXHOJIOIUH.

[Tepconanmm3anus craja OUPEJETAIONIM IPHOPUTETOM COBPEMEHHOIO 00pA30BaHUS,
0COOEHHO B JINHI'BICTHYECKHX U B QYINTOPUSX ¢ PA3HOOOPA3HBIMU KOTHUTUBHBIMHE CIIOCO0O-
HOCTSIMU. 'TpajInInOHHbIe YHUBEPCAJIBHBIE METOJIbI TIPEOIaBaHus IacTO HE MOTYT IIPH-
CITOCOOUTBHCST K PA3HBIM YPOBHSIM BJIQJICHUS sI3BIKOM, CKOPOCTH ODyUeHHsT U 1POheccro-
HaJIbHBIM TeisiM |7]. B orBer Ha 910 mckyccrBennbiii nnretekr (M) cranoBurcs: un-
CTPYMEHTOM, KOTODBIil [I03BOJISIET AHAJM3UPOBATH JTAHHBIE B PEKIME PEATbHOIO BPEMEHH
U JIMTHAMIYHO KOPPEKTUPOBATh yuebHblil npornecc. CiresoBaTebHo, H3ydeHne ero HHCTPY-
MEHTOB JIJIsI IEPCOHAIMBAINN CTAHOBUTCA BAYKHBIM KPUTEPHEM IS [IPEIO/[aBaTeIeil HHO-
CTpPaHHBIX sI3bIKOB |3]. B mamHoii craThe paceMaTpuBaeTcs, Kak IMepCOHATM3AIINs Ha OCHOBE
NN mensier negaroruky ESP u mepeBojia, 0cOGEHHO B YHUBEPCHTETCKUX ayUTOPUSIX CO
CMEITaHHBIM YPOBHEM MOTOTOBKIL.

[Ton nmepconanuzarueit obydenus ¢ nomomibio UM nmonmmaercs mcrnoJib30BaHme ajro-
PUTMOB MAaIIIMHHOI'O O6yquI/I${ 1 aHAJIUTUNYCCKUX JaHHDbIX JIJId aJallTallil y‘{e6HOFO KOH-
TEHTA, TeMIIa, OOPATHOM CBA3M U OICHOK K IMOTPEOHOCTAM OT/IC/IBHBIX yUamuxcd. B oTiu-
e OT CTATUYIHBIX KYypCoB, cucteMmbl UM ocTosgHHO cOOMPAIOT 1 HHTEPIPETUPYIOT TaHHbIC
00 y4eOHOM TIOBEJICHIUH, TAKNE KAK PE3y/IbTAThl TECTOB, BPEMS BBITIOJIHEHUS 38/ JAHAN 1 MO-
JIeJTI B3aUMOJIEHCTBHS, YTOOBI TIPEJJIOKUATH COOTBETCTBYIONIUIT KOHTEHT UJIH MOJIJIEPIKKY.
K k/1101ueBbIM TEXHOJIOTUSIM OTHOCSTCS:

e Nll-vyar6ors! n omnaitH-uncTpymentsl, Takue kak TWEE
e CucreMbl aHAJINTUKU U aJIallTUBHBIE CHCTEMBI yipasierus: ooydenueM (Moodle)
e ABTOMATH3MPOBAHHBIE CHCTEMBI OlleHKH 1 06paTHOil cBa3u (Grammarly, QuilBot).

B koHTekcTe g3bIKOBOIO 0Opa30BaHUS T WHCTPYMEHTHI O0ECIeYUBAIOT MI'HOBEH-
HOE UCIIpaBJIEHNEe IPaMMaTHKH, aJallTUPOBAHHbIE MATEPUAJIbI JIJIT YTEHUsd, KOHTEKCTHO-
3aBUCHUMbBIE PEKOMEHIAIINHN 110 JIEKCUKE U KOPPEKTUPOBKY TeMITa 00yvIeHUsI Ha, OCHOBE JIaH-
HBIX, TIOJIYIEHHBIX OT YUYCHUKA.

Kaxk npernogasaress, crenuagnsnpyomnuiica Ha npenogasannn ESP u mepesoa, s Mo-
I'y TOATBEP/UTH, YTO STU OOJACTH SABJIAIOTCH WIEATbHON Cpeloil s MepCOHATM3aIIN
¢ nomornibio N, mockobKy OHU OPUEHTHPOBAHBI Ha KOHKPETHOE COJIep:KaHue ¥ ITUPO-
KUl CIIEKTP MOoTpebHOCTel yuanuxcs. ['oBopenne 4acTo ABISeTCs CAMbIM IICUXOJIOTTIECKT
CJIOYKHBIM HABBIKOM JIJIsi M3yUalomuX 3blK. CTpax mnepej omubdKaMu, OCyKJIeHIe CO CTO-
POHBI CBEPCTHUKOB U OIPDAHUYEHHOE BPEMs HA BBICTYIJICHHE B KJIACCE IMPUBOJAT K KOM-
myHukaTHBHO narHOumn [1]. Uacrpymenrsr W cHmkaror st Gapbepsl, mpejyaras:
Pa3rOBOPHYIO TPAKTUKY 0€3 OCY2KJIEHUS; BOSMOKHOCTD ITOBTOPEHUS TIOIBITOK TOBOPEHUS;
JIANTAINA K WHTPOBEPTHBIM UJIM TPEBOXKHBIM yIAITIMCS.

CytecTByeT HECKOIBKO TMPUJIOYKEHHH, KOTOPbIe aKTUBHO MCIOJIB3YIOTCs TPeroiaBare-
JsMu U crygeHTamu B TamkenTckom dummane MITIMO misa perternst 1mo100HBIX TTPO-
osiem. Kak 110/ITBEp:K/IAI0T MCCIIEIOBAHNA, YIIPpABIgeMble HCKYCCTBEHHBIM WHTE/IJIEKTOM
4aT-00Thl MOI'YT 3HAYUTE/ILHO OBBICUTH YBEPEHHOCTH CTYJ/IEHTOB, CHU3UTH YPOBEHL Tpe-
BOXKHOCTU U O0ECIIeUNTh HEMEJJIEHHYI0 KOPPEKIUIO BO BpeMs ycTHOU npaktuku [1]; [6].
Yar-60ThI ¢ HCKYCCTBEHHBIM HHTE/JIEKTOM UMATHPYIOT B3AUMO/ICHCTBHE B peabHOM MUPE
(HaIpUMep, MEeperoBOphI 0 KOHTPAKTY WM CyJIeOHBIN 1Iporecc) u 00ecredanBaioT WHII-
BHULYaJIbHYIO KOPPEKINIO U 00bICHEHNE, ITO OCOOEHHO TIOJIE3HO B MOJLYJIAX IOPUINIECKOTO
AHTJIAHCKOTO.
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- Cucrembl na 6aze U, Takue kak Twee, MMO3BOJIAIOT MPEINOIABATEISAM JIABATH JIUd-
depeHIpOBaHHbBIE 33/IaHUS 110 TOBOPEHUIO, & CTY/EHTAM - BLIOMPATH MAaTEPUAJI, COOTBET-
crByforuii ux komdopry n kKorautusaoMmy [2|. [Trardopma Twee moxkeT reHepupoBaTh
TeMaTUYeCKNe TeKCThI JJIsl 3a/laHMil 110 TOBOPEHUIO U NIUCbMY, OPUEHTUPOBaHHbIE Ha, KOH-
KPETHBII YPOBEHb, U BKJIIOYAET UHCTPYMEHTHI JIjId ITPEe00PA30BaHusi MOHOJIOTOB B JIMAJIOTH

2]
- Korya peus maer o mepepojie, Takme mHCTpyMeHTHI, Kak Grammarly mmm Deepl,
MHTEIPUPOBAHHBIE C AHAJUTUKONW OOyYeHWs, MMO3BOIAIOT CTY/IEHTaM HOJyIaTh 0OpATHYIO

CBSI3b IO CHHTAKCHYECKOI ACHOCTH, CBA3HOCTU W TEPMUHOJIOINYIECKOMY COOTBETCTBHUIO B
pexKuMe peaJJibHOI'O BpEeMEHH, 9YTO OY€Hb BazKHO JIJIdA IIOJT'OTOBKHU IIE€PEBOJYNKOB.

- IIporpecc y4vamuxcsg OOBIYHO MOYKHO OTCJIE2KMBATH C IMOMOIIBIO 00PA30BATEILHOIM
LMS-rrardopmbr Moodle. [IpernosasaTresin MOryT HoJIyduTh JOCTYI K HHPOPMAIIMOHHBIM
HAHEJIsIM, TTOKA3bIBAIOIIUM TPY/IHOCTH yUAIUXCs, BPEMsl, 3aTPadnBacMOe Ha BBIIOJTHEHUE
3aJIaHU, U MOJIE/TM BOBJICUEHHOCTH, ITO ITOMOTAeT UM ILJIAHUPOBATH 11eJIEBbIC 38 IaHUS JIJTs1
3aHATUN.

[IpenmytiecTBa BiMAHUA IepcoHan3anmu Ha ocnose NI Ha ombIT nipenogaBanus Mo-
I'yT OBITH CJIEIYIONIAMHU:

- lloBblleHne BOBJIEYEHHOCTH yUaluxcs OJiarojiaps akTyaJbHOMY U COOTBETCTBEHHO
CJIO?KHOMY KOHTEHTY

- [loBbImenne ypoBHS 3aIIOMUHAHUS W YBEPEHHOCTH B cebe OJrarofaps WHINBULYAJIb-
HOMY TIOJIXO/LY U TeMITy O0yJIeHus;

- DKOHOMUsI BpEMEHHU TIperojiaBaTe el Ipyu BhICTABICHNN OTIEHOK U IIJIAHUPOBAHUU KOH-
TEHTA;

- Pannee BoIsgBIeHnE CTYJI€EHTOB I'DYIIIIBI PUCKa C IIOMOIIIbIO HOBe,H‘queCKOfI aHaJIUMTUKHA.

OMIUPUYECKUE UCCIIEI0BAHNS IOATBEPAKIAIOT 3TN pe3y/ibrarsl. Hampumep, yuarmuecs
B cpe/ie, epcoHasn3uposanuoit N1, 1eMOHCTPHPYIOT CTATUCTHYECKN 3HAYUMBIE YLy dIIe-
HUA B YCIIEBACMOCTHU U IIOCJ/IEJOBATE/IBHOCTU IIO0 CPaBHEHHUIO C CTaHJapPTHBIMU I'DYIIIIaMHU
obyenus [5].

Opimako tipu BrHepenun VU B mporece obyteHust Hem30eKHbI HEKOTOPBIE MTPOOJIEMBI.
NI B obpa3oBanum MoJHUMAET BayKHEUINE STHIECKUE BOIIPOCHI:

- [Ipeasasarocts anropurmon: Mogeaun NN, oOy4ennble Ha y3KuX HaOOpax JaHHBIX, MO-
I'YT HECTIPABE/IJINBO CTABUTH B HEBBITOJIHOE TTOJIOYKEHIE OTIPEJIe/IEHHBIE TPYIIHI Y IaIIXCS.
Konrent, cosmannbiit NI, yacto MoxKeT cojiep:KaTh OIMIUOKKM UJIM BBOJIAIINAE B 3201y K 1e-
HUe JlaHHbIE [2].

- Koundunennuambaocrs ganabix: COOp IMOBEAEHYECKUX JaHHBIX CO3/Ia€T PUCKH, €C-
Jin He 00eCIeunBaTh IPO3PAIHOCTDh U OE30MMaCHOCTD, & PacIpocTpaHgeMasi HHpOpMaIus
JOJIZKHA BCETJIa IMTPOBEPSATHCH B HECKOJILKUX NCTOUHUKAX.

- Upesmepnag aBromarTuszarus: Upe3mepHad 3aBucuMocThb oT VIV moxkeT mpuBecTu K
CHUZKEHUIO YPOBHS Y€JIOBEYECKOTO CYZKJIEHNS, KPeaTUBHOCTU U sMITaTun B o0ydenuun. 111
He MOKET 3aMEHUTH MOJJIMHHOE YeJI0BeYIecKoe OOIIEeHNe NI PasbsCHeHnst yauress [1].

st pemenust stux mpobsem Murncrepcerso obpazosanust CIIIA [4] pekomenyer wc-
MIOJTb30BAThH IOJIXO0JT, «9€/I0BEYECKOTO BMEIATETbCTBAaY, 00ECIIeINBAIONINIA TIeJlaroraM KOH-
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TPOJIb HA/JI PEMIEHUsIMA, IpUHIMaeMbIMi Ha ocHOBe VIV, 1 KOHTEKCTHYIO MHTEPIPETAIIIO
Pe3yIbTaTOB.

B szaksouenne g xoresa Obl MOMYEPKHYTH, YTO UCKYCCTBEHHBIH WHTEJIEKT IIPE/I-
cTaBjsseT cOOO# MOIHYIO BO3MOXKHOCTB JIJIsl TIEPCOHAJIUBAINN SI3LIKOBOTO 0Opa30BaHUs,
ocobenno B pamkax ESP u ob6y4uenus nepesoy. Opaako npu nnrerparun VN meodxommmvo
VJIEJISITh TIEPBOCTEIIEHHOE BHUMAHUE I1€JIarOTMIEeCKON e IeHAIIPABICHHOCTH, STUIECKUM
rapaHTUsSM U PACIIIPEHNIO BO3MOYKHOCTeH mpenojaparesd. [lpn npasmibHOM Oajtance
N moxker ycminTh, a He 3aMEHHTHb YeJ0BedecKuil (pakKTop B M3YUEHNU SA3bIKA, CIIe/1aB
obpasoBanue 60J1ee CrIpaBeJInBbIM, 3(PHEKTUBHBIM U yBJIEKATE/IHHBIM.
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CpaBHUTEJIbHBIN aHAJJAN3 TPAJAITAOHHBIX
9KOHOMETPUYECKNX METOJA0B M MCKYCCTBEHHBIX

HeIfPOHHBIX ceTeil B IMMPOrHo3MpPOBaHUN (PMHAHCOBBIX
BPEeMEHHBIX pdAd0B Ha mpuMmepe maaekca PTC

ITpurynna JI.C., KaBun FO.A.
https://doi.org/10.5281/zenodo. 15510969

Annorarusi. B pabore mpoBejieHO cpaBHUTEIbHOE HCCIeHoBanre 3(DMOEKTUBHOCTA CTa~
TUCTUIECKUX IKOHOMETPUIECKUX METOJOB M HMCKYCCTBEHHBIX Heiiponubix cereii (MTHC)
JIJIT TTPOTHO3UPOBAaHUS (PUHAHCOBBIX BPEMEHHBIX PsA/ioB Ha mpumepe wunjgekca PTC
(2015-2021 rr.). Tpa unuoHHBINA IOAXOJ BKJIOYAT IOCTPOEHHE KYCOYHO-THHEHHOTO
TpeHja ¢ (PUKTUBHBIMU II€PEMEHHBIMU W CE30HHBIX TapMOHHMK METOJIOM HAWMEHBIIIX
kBajipatoB (MHK), Torna kak THC peanuzoBana depe3s MHOTOCIOWHBII TEPCENITPOH B
MATLAB. O6a MeTojia mpojieMOHCTPUPOBAIN BBICOKYIO TounocTh (R? = 0.91), oanaxo
HEPOHHBIE CeTH MOTPEOOBaJM aJAITUBHOTO MEPEOOYUEHNs J/IT MUHUMUABAINN OITHOOK
[POrHO3a. BBISIBJIEHO, YTO CTPYKTYDHbIE U3MEHEHUs JAHHbIX (cKadok uHjekca B 2020
I.) KPUTHYECKU BJIMSIIOT Ha KadecTBO Mojesei. KiroueBoil BBIBOJ: TpaJMIIMOHHBIE Me-
TOJBI 00ECIeInBaOT PO3padHOCTh U cTabmiabHOCTh, a NHC — rubkocth mpu ycjioBuu
JIMTHAMUYIECKOTO OOHOBJIEHUS JIAHHBIX. [IpesioykeHbl peKOMEHIAINN 110 BBIOOPY IO/IXO/a
B 3aBUCHMOCTH OT 339 aHAJIM3A.

CoBpeMeHHbBIE METOIbI aHAIIN3a (DUHAHCOBBIX BPEMEHHBIX PSAJIOB CTAJIKUBAIOTCA C IIPO-
OsieMOil ajanTanun K CTPYKTYPHBIM M3MEHEHUsIM, TAKUM KaK KPU3UCHI WM MTaHIeMUH.
Kaccnaeckne sKOHOMeTpUYECKHE MOJIENN, OCHOBaHHBIE Ha TPEHIAaX U CE30HHBIX KOMIIO-
HEeHTaX, 00eCIeunBAIOT UHTEPIPETUPYEMOCTh, HO TPeOyioT pyuHoil Hactpoiiku [1-2|. B
IPOTHBOBEC UM, UCKyccTBeHHble Heliporubie cetu (THC) mpeiaraior aBroMaTu3npoBaH-
HOe 00yUeHme, 0JHAKO UX 3(PHEKTUBHOCTD BHE 00yUaroIeil BEIOOPKH OCTAeTCs IIPEIMETOM
muckyccnii. Lenms paboThl — CcpaBHATH TOYHOCTH M YCTONYIUBOCTD JABYX ITOAXO/0B Ha IIPH-
Mepe nngekca PTC, moasep:kennoro pesknm KojaebauusiM B nepuos nauaemun COVID-19.

Ncnoab3oBanue TPaIUIINOHHBIX 39KOHOMETPpUYYeCKUuX MeTOJ0B

[lepen mocTpoeHneM ¢ IMOMOIIBIO PA3JIMYHBIX TPOTPAMMHBIX MTPOYKTOB SKOHOMETPU-
YECKUX MOjIie/ieil 33/ IaHHOI0 BPEMEHHOTO psijia, OMHChIBatomniero n3Menenne uugekca PTC
BO BpeMeHH, ObLII IIPOBE/IEH BU3YAJIBHBIN aHAIN3 JIAHHOTO IIPOIECCa, B XOJe KOTOPOT'O BbI-
scHUI0Ch, 4To B 1esiom unjiekc PTC comepxxut Bocxomsmmit Tpena. [Ipu sTom mocste
60 mecsreB HabJIIO/IEHNs XapaKTep MHJEKca Pe3Ko m3Mmensercs. [Ipumenenune kpurepus
Yoy 1o3BoJIgeT cjiesIaTh OJIHO3HAYHBIN BBIBOJ, O HAJIUYNE CTPYKTYPHOT'O CJIBUTA B XapaK-
Tepe pacCMaTPUBAEMOTO SBJIEHNs, B CBA3U C 4YeM I OoJiee KadeCTBEHHOM alllIpOKCU-
Mallid BPEMEHHOI'O psijia HEOOXOJUM HCIOJIb30BaTh KYCOYHO-JTMHEWHBIH TPEHJI U BBECTH
B PacCMOTpeHHe COOTBeTCTBYoIne (bUKTHBHBIE TI€PEMEHHbIe CIBUTa U HakJoHa |1, 3-4,
7]. Kpome Toro, mostydeHHble IPU 9TOM OCTATKH BPEMEHHOT'O DPsijia He SIBJISIIOTCS CTAIHO-
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HAPHBIM CJIYYaflHBIM IIPOIECCOM, UTO SABJISETCH 00SA3aTEIbHBIM C TOUKH 3PEHUS BLITIOJIHE-
Hus yesouit aycca-Mapkosa. B pesysibrare npumenenust vajactpoiitku MS Excel Anasms
JnaHHbIX - AHaau3 Pypbe ObLIO YCTAHOBJ/IEHO HAJUYUE B IOy YEHHBIX OCTATKAX BPEMEH-
HOTO psiJia IMUKJIMYECKON KOMIIOHEHTHI B BHJIE JIBYX JIOMUHHPYIONUX rapMoHuk. llocse
BBIYMTAHUSA W3 MCXOJIHOTO PAJia TPEHJA, & TaKzKe IUKJIMIECKON KOMIIOHEHTBI, ITOJTyYeH-
Hble OCTATKM MPHOOPETAIOT KadeCTBA CTAIIMOHAPHOTO CJIYYAifHOrO IMPOIECCa, MMEIOIIETO
ABTOKOPPEJIANMOHHY IO (DYHKIIMIO ¢ HU3KUM YPOBHEM OOKOBBIX JieriecTKOB. CTPoro roBops,
COCEeJTHUE OTCUETHI OCTATKOB OCTAIOTCS KOPPEJIMPOBAHHBIMU, UTO BCE-TAKU HAPYIIAET OJTHO
u3 ycsoBuii ['aycca-Mapkosa. OHako MOJe/Ib B BUJIe CYMMbI KyCOYHO-JIMHEHHOTO TPEH 1A
U [UKJINIECKON KOMIIOHEHTBI U3 JIBYX I'APMOHHMK PA3HBIX YaCTOT U aAMILIUTY/JI MOYXKET ObITh
HCIIOJTb30BaHa Jjisi iporuo3uposanus nujekca PTC na 6mmkaiintyio nepcrektusy|l. 8.

Jluctiepcuonnblit aHa/ U3, OCHOBAHHBIN HA pacdeTe obIIeil quctepcuu, HeoObsCHEHHOM
1 00bSICHEHHON YacTh OOIIIeil JUCTIEPCUN, TIO3BOJIET PACCUUTATH KOI(DDUIIUEHT JIeTepMU-
HAIUU ¥ C(HOPMYJIUPOBATH BBIBOJ, O Ka4eCTBE MOCTPOCHHONW SKOHOMETPUUIECKONW MOJICIIH.
Kosdpdunmenr gerepMunaiiny Jiid JAHHOW MOJIC/IH, YIUTHIBAIONEH U TPEH, U CE30HHYIO
BOJIHY, JlocTHTaeT Beamamanl B2 = 0,91, 9To aABjdgeTcs BechbMa 3HAYHTENLHON BeImdn-
HOIl M CBUJIETEJILCTBYET O BBICOKOM KAadeCTBe AIMIPOKCUMAIIUU C ee ITOMOIIBIO MCXOIHBIX
CTATUCTUIECKUX JTAHHBIX.

HNcnosb3oBanue nporpaMMHOro Komiuiekca Matlab

[Iporpammusriit kommieke Matlab mo3Bosissier MUHOBATE CTOJIB TPYIOEMKHIT IIPOIIECC TT10-
CTPOEHUS SKOHOMeTpHIecKoi Mojiesu. [ljst sToro Hasmo ncnosib3oBath Regression Learner
Ha BKJajKe APPS Ha JsilenTe, ub0 MpUMEHNTH alliapaT UCKYCCTBEHHBIX HEHPOHHBIX Ce-
reit (MHC), koTopelii peayin3yercsi ¢ MOMOIIbI0 Takux HHCTPyMeHToB Kak Neural Network
Toolbox min Neural Network Fitting [1, 3-4].

C moMoIpio BEIOOPKH, BKJIOUAONIE 7 BCero 00beMa NMEIOIINXCS NCXOIHBIX TaHHBIX,
poBeieM oOydeHne HefpoHHOU ceTu, ucnob3ysa agaroputMm feedforwardnet. IlycTs Heii-
POHHasI CeTh COJIEPKUT JBa ¢J1osi ¢ 10 HelipoHaMU B CKPBITOM cjioe. B ToMm cityvae, Korja
[IPOTHO3HBIE MOMEHTHI BPEMeHH BBIXOJAT 3a IPEeJIe/Ibl 00ydaroleil BBIOOPKU, TOYHOCTH
[IPOTHO3MPOBAHUST 3HAUUTEIBHO YXYIIIAeTCs, Pa3dpoc TEKYIUX 3HAYeHU KOHTPOJIbHOI
BBIOOPKHU OTHOCUTEJIBHO ITPOTHO3HBIX 3HAUEHUN CUJIHLHO BO3PACTAET.

Jlns obecrnievennsi MpUeMIEMOl TOYHOCTH IIPOTHO3a, IeJeco00pa3HO C ITOsSBJICHHEM
KazKJI0r0 OY€pEeIHOI0 M3MepPeHUsl U3 KOHTPOJILHON BBIOOPKH, BKJIIOYATH 9TO U3MEPEeHHe
B oOy4JaroIyo BeIOOPKY u mnepeodbydarsb NHC nHa manHOM CKOMB3siieM mHTepBaJie. [Ipu
9TOM IIpeJICKa3aHHbIe 3HAYEHUsI B COCTaBe JAHHOIO JMHAMUYECKOTO IMalla30oHa, 3HAUH-
TeJBHO JIYUIIe AIMIPOKCUMUPYIOT HCXOIHBIA MaccuB JaHHBIX. OmmOKa OIeHWBAHUS II0
duKCcHpoBaHHOI BBIOOPKE, KPOME TOT0, BKJIIOYAET B CBOW COCTAaB BeCbMa 3HAUNTEIHHYIO
CUCTEMATUIECKYIO KOMIIOHEHTY, B OTJIMYUE OT OIMIUOKHU OICHUBAHUA Ha CKOJIb3AIIEM HH-
tepBaJie. OTcIofa CeyeT OYeBUIHOE ITPEBOCXO/ICTBO ITPOTHO3UPOBAHMS 110 BBIOOPKE IIe-
PEMEHHOUN NJIAHBI.

Kpowme yxke yrnomMssHyTBHIX HHCTPYMEHTOB B coctaBe Matlab nmeercs takzke mnmporpamm-
Hasi KOMIIOHEHTa ¢ BechbMa yI00HbIM uHTepdeiicom Econometric Modeler, koTopasi 1mos-
BOJISIET CO3/[aBaTh MOJIEJIN ABTOPErPECCUU M MHTEIPUPOBAHHOIO CKOJIB3LAIIErO CPEIHEro
ARIMA B ToM 4mcIie U ¢ yIEeTOM HE TOJBKO TPEH/Ia, HO M C€30HHOM KOMIIOHEHTHI Season
ARIMA. lIx ncrionb3oBaHme MO3BOJISET PeaIn30BaTh BBIIOJHEHIE TAKOIO yCIoBHs [aycca-
MapkoBa KakK OTCYTCTBHE KOPPEIUPOBAHHOCTHU IIOCJIEIOBATEILHBIX 3HAYEHUN OCTATKOB
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spementoro psizia [1]. Kpome toro, Econometric Modeler nossosisier paccunrarh 3Hade-
nus uHdopmarmonubix KpurepueB Akanke AIC u Baiteca BIC. Jlanubie kpurepun, ¢ 071
HOl CTOPOHBI, YIUTHIBAIOT TOYHOCTD MOJINOHKN SKOHOMETPUIECKON MOJIEN 110 UCXOTHBIE
JlaHHbIe, & C JAPYTroil CTOPOHBI - CJIOZKHOCTDH IIOCTPOCHHON MOJIEJIN.

BoiBoapl. TpaiuiinoHHbI 110AX0/1 K 00pabOTKe BpEMEHHBIX PsiJIOB COCTOUT B IIOCTPO-
€HNHM SKOHOMETPHUUIECKON MOoJie/In B BUJIE YPaBHEHHs, KOTOpPOe dallle BCero BKJIIOUAET B
cebst TPEH T U IUKJInIecKoe (ce30HHOe) Kosiebanue. [lapaMeTpbl n TpeH/ia, U rapMOHIYe-
CKOT'O IUKJIMIECKOTO KOJIeDaHUsI OIEHNBAIOTCA B COOTBETCTBUN C KPUTEPHEM HAUMEHbBIITNX
KBa/IpaToOB. XapaKTePHON 0COOEHHOCTHIO JAHHOIO IOJIX0/Ia ABJISIETCS IIPOCTOTA TIOJIyYe-
HUsI [IPOPHO3HOIO 3HAYeHUsl (IIyTeM IIOJCTAHOBKU B IIOJIYYEHHOE YPABHEHUE).

AJbrepHATHBHBIM TI0JIX0JIOM K MOCTPOEHHIO KPUBOii perpeccun (TpeHja B caydae Bpe-
MEHHOI'0 PsiJia) sIBJISIETCs IPUMEHEeHNe UCKyCcCTBeHHbIX Heitporubix cereil (THC). Onnako
B CJIydae MOJIyYeHUsl [PEJCKA3aHHOrO (IIPOIHO3HOIO) 3HAYEHUsI BHE IPEJIEJIOB 00y Jaro-
H_LeIU/I BbI60pKI/I CUJIbHO BO3PaCTalOT IMOI'PEHITHOCTU OICHUBAHMA. ,Z[.Hﬂ CHUZKEHUA TaKUX I10-
I'PEITHOCTEN IIpe/IIaraeTcs IPUMEHNTE 00y IaiolLyo BEIOOPKY Ha CKOJIb3SIINEM HHTEpBaJIe,
BKJIIOYAsI B HETO KaKJI0€e OvYepeHOe HOBOE M3MEpEHNe U MCKJIoYasl U3 WHTEepPBaJIa MCTO-
pudeckn camoe crapoe. Takum oOpazoM IPUMEHSETCS CKOIb3Iasd 00yvaronias BHIOOpKa
puKrcupoBaHHOTO 00beMa, KOTopasi CABUTAETCS BIIPABO C MOABJIEHHEM KasKI0TO OYepe/i-
HOI'O M3MEpEeHUsI.
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Bo16op mmppoBbIX THCTPYMEHTOB JIJIs PellleHnd 3a1a9
IIPOTrHO3UPOBAHUS

ITputumnna JI.C., Kasun FO.A., ITaBioBckuii U. C.

MI'UMO MU/ Poccuu
https://doi.org/10.5281/zenodo. 15510981

Annotaiuga. B pabore nposegeno cpaBHerne 3(h@EKTUBHOCTH TPEX MPOrPAMMHBIX
npoaykros (MATLAB, SPSS Statistics, Loginom) jijisi I0CTpOEHMsI CE30HHBIX IKOHOMET-
pudeckux Mmojeneit SARIMA Ha mpuMepe BPEeMEHHOTO psijia KOJUYIECTBA MACCAYKUPOB
aBuarpancrnopta B PO 3a nepuoy 20182023 rr. B kadecrBe KpuTepueB OIEHKH MO/Ie-
Jeit ucnonbzoBanbl Koaddurument gerepymunanuu (R?) u undopMannoHHBI KpuTepuit
Akanke (AIC). PesynbraTs! mokasasam BBICOKYIO COIVIACOBAHHOCTH IPOIHO30B MEXKIy WH-
crpymentamu (R? = 0,937 — 0,971), omuako miardopma Loginom mnpojeMoHcTpupoBaia
HAWIYdIIue TOKa3aTeJu TOYHOCTA M YA00CTBa MHTepIpeTannu. PaspaboraH MeTojude-
CKUII TI0JIX0JT K BBIOOPY ITPOrpaMMHOI0 obecIieueHns Jijisd 3a/1a9 SKOHOMETPUUIECKOTO ITPO-
THO3MPOBAHUS, YIUTHIBAIONINN OaTaHC CJIOKHOCTU MOJIEJIM U TOYHOCTH AITPOKCUMAIIH.

KimroueBbie ciioBa: BpeMEHHOI psJl, SKOHOMETpUYecKas MOJIEb, Ce30HHAasd KOMIIO-
HeHTa, NH(MOPMAIMOHHBIN KPUTEPUil, aBTOKOPPEIAIMonHas (DYHKINA, KOppeJorpaMMa,
ABTOPErPeCcCHs, CKOJIb34IIEee CPeJIHEe, CPETHEKBAIPATIHIECKAs ONNOKA.

[Ipu pemennn 3KOHOMETPUYECKUX 3aJ@9 BeCbMa BaXKHYIO POJIb UI'PAET ITPABUIbHBII
BBIOOP MPUMEHSAEMBIX IIPOIPAMMHBIX CPEJICTB, KOTOPBIE JIOBOJILHO YaCTO HA OJHOM M TOi
JKe BPEMEHHOI BBIOOPKE JIAI0T Pa3/IMYHbBIA Pe3y/IbTAT.

[IpornosupoBanue coOMaIbLHO-IKOHOMUYECKIX TOKa3aTes el TpedbyeT yuéra CTPYKTYp-
HBIX OCOOEHHOCTEH JAHHBIX, BKJIOYasd TPEHJ, CE30HHOCTb U aBTOKOPPEJISIUIO OCTAT-
KoB. Kitaccudeckne MeTo/bl PErpecCHOHHOTO aHaJ IM3a, OCHOBAHHbIE Ha yCJIOBUAX [aycca-
MapkoBa, 9acTO OKa3bIBAIOTCS HEITPUMEHUMBIME N3-33 KOPPEJAIUN MEXK/y MTOC/Ie0Ba-
TeJIbHBIMU HaOJIOIeHuAMI BpeMeHHBIX psanoB [1-3]. Mogear ARIMA (AutoRegressive
Integrated Moving Average) 1mo3BoJISIeT IPEOI0JIETh 9TO OrPAHUYEHHE 3a CIET KOMOMHA-
IIUU ABTOPEI'PECCUH, CKOJIB3AIIETO CPeIHEro u A depeHInpoBaHust ¢ yIETOM CE30HHOCTH.
Huzke Oyzer paccMOTpeHO IpUMEHEHHe TPeX IIPOIPAMMHBIX ITPOJAYKTOB JIJIsl TOCTPOSHUS
JaHHOI Mojenu, a mMmeHHO: Loginom, Matlab u SPSS. B kadecTBe mcXomHBIX TaHHBIX
UCIIOJIb3YETCA OJIHA U Ta yKe BLIOOPKA KOJUYECTBA [1aCCAKUPOB, IIEPEBE3CHHBIX ABUAIIOH-
HbIM TpancroproM B P® 3a nepuos ¢ ausapg 2018 r. o jiekabpb 2023 T

Ananurnyeckass miardgopma Loginom mpegocrasiisieT BO3MOXKHOCTb IMHPOKOTO
BBIOOpaA MHCTPYMEHTOB JIJII SKOHOMETPHUYECKOro aHa/u3a. B jlanHoil pabore mpuMeHs-
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snck jiBa u3 Hux: ABrokoppensiusa 1 ARIMAX. Biiok ABrokoppessiiust ¢hopMupyeT as-
ToKOppessiinonnyo dyarnmuio AK®D, a Tak:ke 9aCTHYIO aBTOKOPPEJIAINOHHY IO (PYHKITHIO
HAK® zamanHoro crarmcrmdeckoro mokasaress Transportation (mepeBoskn), mpejiHa-
3HAYEHHbIE JIJIS EPBUYHONO CTATUCTHYECKOro aHasimsa |3, 5-6]. B cBoio ouepens 670K
ARIMAX npemrasHadeH HEIOCPEICTBEHHO JJIsi IIOCTPOEHUsT MOJEIN CE30HHO aBTOpe-
I'PeCCHy U MHTEIPUPOBAHHOTO CKOJb3smero cpemaaero SARIMA.

Ha puc. 1 npejcraBiienbl pe3y/ibTaTbl MOJICJIMPOBAHNA: TPadUK UCXOJHOIO BPEMEHHOT'O
psjia, TpaduK MPOrHo3a B cOOTBeTcTBHE ¢ Mojie/ibio SARIMA na mHTepBase Hab/It0IeHNTS],
U IIPOrHO3 Ha IpecTodmme 12 MecseB BIepel, a TaK»Ke OMUOKN aIllPOKCUMAIINN UCXOI-
HBIX JAHHBIX IOCTPOEHHON MOJIEIBIO.
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Puc. 1. Hexodnvie darrvie 3K0HOMEMPUNECKO20 NOKAZAMENA, MPOZHO3 U OUWUOKA
annpoKCUMAUUL

B pesynbraTte naa nocrpoennoit Mogemn SARIMA kosddumuent nerepmunanmu R?
cocrapui 0,971.

B wnTepecax mocrtpoenus skonomerpuaeckoit mojesm Season ARIMA 1o tem ke
HCXO/HBIM JIAHHBIM C YIETOM CE30HHOI KOMIIOHEHTHI BhIOpaH mHCTpyMeHT Econometric
Modeler nakera nporpamm Matlab [1-3]. Kak u B ciayuae npuvenerns mrardopMbl
Loginom, npu ucnosib3oBanuu Kconometric Modeler crpomnuce rpacdukn dyukmmit AKD

nu HAKO.

Ha puc. 2 npuBenensr pesynbrarbl npumenenus: mogenn SARIMA un paccamranzbie
KO3 PUITUEHTHI yPaBHEHUST MOJICIIH.
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Puc. 2. Peayavmamovr npumerenus u xkoapduruenmot ypashernus modeau SARIMA

Kpome Toro, Ha puc. 2 npejicraBieHsbl 3HadeHnsT THOOPMAIMOHHBIX KPUTEpUEB AKanke

AIC u Baiieca BIC.

Nudopmarimontbie KpUTEpUH MPUMEHAIOTCH B SKOHOMETPUKE TIPU CPABHEHUM Pa3JInd-
HBIX METOJIOB PeIIeHHUsI OIHOI M TOi Ke IKOHOMeTpudeckoil 3agaqdn. [Ipu sTom ¢ omxHOIt
CTOPOHBI YUYATBHIBAETCH CTENEHb ITOJTOHKH MOJEJN MO, UCXOJHBbIE TAHHBIE, a C JIPYTroil CTO-
POHBI YUUTBHIBAETCA CJIOKHOCTb HOCTPOECHHON MOJE/IN, TO €CTh KOJIMYECTBO OILEHUBAEMBbIX
napameTpos [3-4.

Tak, nHanpumep, nHGOPMAIMOHHBII KpUTEpHit AKanKe MOXKHO PACCIUTATD 10 (DOpMYJIE:
ok
AIC = == +In 62
n

3jiech 62 - OlEHKa JMCIepCHn caydaiiHoii omubkn (cymMMa KBaJIpaTOB OCTATKOB, Jie-

JIeHHas Ha 00bEM BBIOODKH );
k — KOoJIM4IeCcTBO OIEHUBAEMBIX IAPAMETPOB B MOJIEJIH;
n — 00beM BBIOOPKHU.
Yem MenbIle KpUTEpUil, TEM JIyUIlIe [IPEIJIOZKEHHAs MOJIEIb.

Ucnonbayst nudopMamoHubie KpUTEPUU YI00HO CPABHUBATH HIPEJICTABJICHHBIE B JIAH-
Hoit pabore Tpu mojesin ARIMA, mocTpoeHHbIE ¢ TTOMOIIBIO TPEX PA3JINIHBIX TPOTPaMM-
HBIX POYKTOB. Tak, Hampumep, B ciaydae npumenerns Matlab mmeem AIC=603,8601.

B mporpammHoM mnakere craructudeckoro aHasim3a SPSS Statistics taxixe
MMeeTCsT BO3SMOXKHOCTD mocTpoernst Mojesin ARIMA ¢ yuerom ce30HHO# KOMIIOHEHTHI |1,

3).
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Ha puc. 3 npejicraBieHbl MOy YeHHbIE CTATUCTUKEU 1TOCTpoeHHOoit Momen ARIMA.

CTaTMe Thde Mo e M

CTATHCTHEN ROAMOHIN MOSENK Q-cramwiTend Nuowra-bonca (18)
Yucno CTIuMOHIDH e
Mogens npagncTopos | Wi R-rpagpar R-u#agpar CTamecTien OF PO lipocon

ARHANADEFOII-

Mogens_1 1 37 937 25,480 " 030 0

Puc. 3. Onucanue nocmpoennoti modeau ARIMA

[Ipu sTom xoadpduiment R? = 0,937, 4T0 CBUAETEILCTBYET O BHICOKOM KauecTBe I10-
CTPOEHHOI MOJIeJI, XOPOIIO OMUCHIBAIONIEH UCXO/IHbIE CTATUCTUIECKUE JTAHHbBIE.

B xoje wuccireioBannst BBISICHUIOCH, 9TO MporpaMMubie kKomiuiekesl Matlab, SPSS u
Loginom maroT mpuMepHO OJMHAKOBBIN Pe3yJIbTaT, OJHAKO IMPENOYTEeHNe CJIeyeT BCe-
TaKW OTJIATH IOCJICIHEMY U3 [IE€PEUUCTCHHBIX.

O tHUM U3 BaKHBIX HAYTIHBIX PE3YJIbTaTOB IPOBEIEHHBIX UCCIIEIOBAHII SIBJISIETCS Pa3-
paboOTaHHBII METOIMIECKHIl IMOIX0/ K OIEHKE M BBIOOPY IPOIPAMMHOIO CPEJICTBA s
peleHnsi SKOHOMETPpUIecKnX 3aJad. [[paBusibHbIil BHIOOD IU(POBOrO MHCTPYMEHTa Ha
OCHOBE ITPEJIIOXKEHHOTO T0JIX0/1a TTO3BOJISIET TTOJIYIUTh MAKCUMAJILHO TOYHBIE PE3YJIHTATHI
aHaJM3a (PUHAHCOBBIX U COINAIbHO-9KOHOMUIECKUX IIPOIECCOB, YTO OKA3bIBAET HEIIOCPE/I-
CTBEHHOE BJINAHIE Ha KAYeCTBO MIPUHUMAEMBIX PEIIeHU.
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Onenka 3¢pdeKTUBHOCTN pUCK-MeHEIKMEHTa

MHBECTUIIMOHHBIX OAHKOB C ucmnojb3oBanuem AHP
MOJIeJINn
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yHUS@pCUm@m MUpOGOﬁ IKOHOMUKY U OUNAOMAMUL graimova@uwed.uz
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AnHoTausa

Ileabio HACTOSIIETO UCCIETOBAHUS SABJISIETCS MOCTPOEHUE U IMITMPUIECKOE TECTUPO-
BaHUEe MOJIE/IN ONEeHKN 3PPEKTUBHOCTH 1 HEIPDHEKTUBHOCTU PUCK-MEHEKMEHTa CHCTEM-
HO 3HAYUMBbIX HMHBeCTHIHOHHBIX OaHKOB CIIIA B ycimoBusax rmobasibHOrO (hUHAHCOBOTO
kpusnca 2008 roma. B pabore nmpumensiercss meron anasnusa uepapxuit (AHP), mosso-
JIAIONIHI arperupoBaTh KOJUYIECTBEHHbIE U KadeCTBeHHbIE TOKa3aTe/ M B PaMKax JIOrnJe-
CKHU CTPYKTYPHUPOBAHHON mepapxuu. AHajm3 oxBarbiBaeT naTh OaHkoB: Goldman Sachs,
JPMorgan, Morgan Stanley, Merrill Lynch u Lehman Brothers. Pazpatorannbie mojenun
JIEMOHCTPHUPYIOT ycroituuBoe gomuHupoBaHue Goldman Sachs 1o mHTErpaJbHBIM METPH-
KaM 3(pDEKTUBHOCTH 1 MUHUMAJIBHbIE 3HAYEHU TToKa3aTereil neadpdexktusnoctu. Pabora
MIOJITBEPZK/TAET BBICOKYIO MHMOPMATHBHOCTE U npuMeHnMocTh Metona AHP g onenku
KOMILJIEKCHBIX (PUHAHCOBBIX PHUCKOB.

BBenenune

Mexiynapojubiii puHancoBbiit Kpusuc 2008 roja 0OHAXKUI CUCTEMHbBIE YA3BUMOCTH
11062 TbHOTO OAHKOBCKOT'O CEKTOPA, BEI3BAHHBIE KAK MAKPOIKOHOMUYECKUMU MIOKAMH, TaK
U MHCTUTYIINOHAIHHON HeI00IeHKON pruckoB. Ocoboe BHUMAHNE B ITIOCTKPU3UCHON JTUTepa-
Type yJeadeTcsd NHBECTUITMOHHBIM OaHKaM, MHOTHE U3 KOTOPBIX UI'PAJIA KJIIOUEBYIO POJIh
B pa3pacTaHUM CUCTEMHOI'O PUCKA U B IOCJEIYIONEM KOJLIAICE JOBepus Ha PbIHKe. Tem
CaAMbIM BO3HUKAET HEOOXOIMMOCTH KOJIMYECTBEHHON OIEHKH YCTONIMBOCTH U (P hEeKTUB-
HOCTH IIPUHATHIX B 9TUX OPraHU3AINAX PEIIeHU 10 yIpaBaeHuio puckamu. CoBpeMeHHbIe
MeTO/Ibl MHOrOaKTOPHOIO aHAIN3a, B YaCTHOCTH MeTost aHan3a uepapxuii (AHP), nator
BO3MOKHOCTH HHTETPHUPOBATH KaK KOJINIeCTBEHHbIE METPUKH (JIMKBHU/IHOCTD, KAINTAIA3a-
IMsl, yPOBEHb TOKCHYHBIX AKTHBOB), TAK U SKCIIEPTHBIE OIEHKH KaIeCTBA KOPIIOPATHBHOIO
yupagpjierus. Nmenno mostomy AHP mtpescrasisier coboit ajileKBaTHBII WHCTPYMEHT JJTsT
OIIEHKN PHCK-MeHEe/PKMEHTa B YCJIOBUAX HEMOJHON mian dbparMeHTapHON nHMOpMaI,
TUITTYHON JIJIsT KPU3UCHBIX [T€PUOJIOB.

JIntepatypHbIii 0630p

Meron, AHP, npemnoxennsiit Caaru (1980), moaydmi mupokoe pacupocTpaHeHUe B
3ajlauax ylpasjeHus, iannposanns u ornenku puckoB (Kou et al., 2021; Zavadskas et
al., 2020). B 6ankoBckom cekrope AHP wucnosib3yercst Kak jijisi CTpaTernieckoii OneHKn
daKTOpPOB yCTONYUBOCTH, TaK U JJIsi TAKTHYECKON KAJTUOPOBKYM BHYTPEHHEN CUCTEMbI KOH-
TpoJisg puckoB. [IpenmmyImecTBoM moax01a AB/IsieTcs ero yHuBepcaabHoctsh — AHP mpume-
HUM KaK [PU HAJTUYIUU TOTHBIX YUCJIOBBIX JAHHBIX, TAK U IIPU HEOOXOIMMOCTH yINTHIBATD
CcyObEeKTUBHBIE TTPUOPUTETHI U IIPEIIOITEHNUS.

166


https://doi.org/10.5281/zenodo.15510992

Cpenu ucciieioanmii, HanboJiee pejleBAaHTHLIX HAIEll 3ajade, CJIeyeT OTMETHUTb pa-
6oror Sarker et al. (2019), B koropeix AHP ucronssyercs jyist cpaBaenust puck-tpoduiieit
OaHKOB pa3BUBAIOININXCS CTPAH, & TaKKe IyOJUKAINK, HallpaB/IeHHbIe HA aHaJIN3 TTOC/Ie/I-
creuii kpusucos (Nguyen & Roca, 2016). Onnako npumenenuit AHP x smmupnaeckomy
anaym3y numerHHo Kpusuca 2008 roga ¢ oKycom Ha MHBECTUIIMOHHBIE OAHKU B JINTEPATYPE
KpaifHe MaJio, 9TO MOITBEPXKIAeT aKTYaJIbHOCTh U HOBU3HY HACTOSIIETO MCC/IEIOBAHMUS.

Mertoaosioruss 1 MOCTpOeHUEe MoeJieit

s anammsa mocrpoensr 1Be AHP-momenmm: oqra nampasiena Ha o1eHKY 3¢ HeKTUB-
HOCTH, BTOpas — Ha OleHKY Hedd(DEeKTUBHOCTU PUCK-MeHEKMEHTA.

CrpykTypa uepapxun 3(pdeKTuBHOCTH:

Mojiesib cOCTOUT U3 YeThIpEX IOCIeI0BATE/ILHBIX YPOBHEH, KaXKIbIil 13 KOTOPBIX JIe-
TaJU3UPYyeT MPEIbLIYyInil 1 obecrevnBaeT KOMILIEKCHYIO OIEHKY CUCTEMbBI YIIPaBJICHUS
pUCKaMH.

IlepBblit ypOBeHBb OIIpejieisieT OCHOBHYIO IeJIb MOJEIN, KOTopas 3aKJII0YaeTcs B
orieHke 3HPEKTUBHOCTH CUCTEMbI YIIPaB/IeHUS PUCKaMu. /[aHHBI yPOBEHDb CJIyKUT KOH-
HENTyaJbHOI OCHOBOII JIJIs TTOC/IeIYIONIEN JIEKOMIIO3UITNN KPUTEPHUEB U MOKa3aTesell.

Bropoii ypoBeHBb BK/IOYaeT KJIIOYEBbIE KPUTEPUU, HEOOXOIMMbBIE I aHAmM3a -
deKTUBHOCTH yIIpaBjeHUsd pucKaMu. K HUM OTHOCATCA KalMTaJI, TUKBUIHOCTD, KAT€CTBO
AKTUBOB, KOPIOPATUBHOE yIIPABJIEHNE U PBIHOYHBIE PUCKH. DTU KPUTEPUU OXBATHIBAIOT
OCHOBHbBIE aCIEKThl (PUHAHCOBON YCTOWYIMBOCTU U OIEPAIMOHHON JIeATETbHOCTH ODAHKOB.

TpeTuit ypoBeHb jeTaJu3upyeT KaxK/Iblii KPUTEPHUil uepe3 CucTeMy MOJIKPUTEPHUEB.
i kanuTajia paccMaTpPUBAIOTC Takue Mokaszarean, Kak Kamurasa Tier 1, obmme mare-
puabHble akKTUBBI U KOd(Dduipent mieda (JgeBepuik). JIMKBUJIHOCTD OIEHUBACTCS Ue-
pe3 MOKPBITHE JINKBUHOCTH, KPATKOCPOUYHOEe (hOHIUPOBaHNE U 00bEM 3aUMCTBOBAHUI y
OPC. KavecTBO aKTUBOB aHAJU3UPYETCsl HA OCHOBE JIOJIM aKTUBOB 3-T0 YPOBHs, IPOOJIEM-
HBIX KPEJIUTOB U MOKPBITUS PE3EPBOB Ha MOTEPH 110 ccypaM. KoprioparuBHoe yiipas/ieHne
BKJIFOYAET MOKA3aTEIN CMEHbI PYKOBOJICTBA, CKOPOCTHU IIPU3HAHUS YOBITKOB, & TAKKe Ha-
Jimansi TPadOB U UCKOB. PBIHOUHBIE PUCKHA U3MEPSAIOTCA € TOMOIIBIO CPEJIHETHEBHOTO
VaR n dakTryeckux TOpProBbIX MOTEPD.

YerBepThlil yPOBEHB IIPEICTABISIET aJlbTePHATHUBBI — IISITh CUCTEMHO 3HAYNMbBIX OaH-
KOB, KOTOPBIE TTO/IBEPTAIOTCS CPABHUTEIBHOMY aHAIN3Y B PAMKAX TIPEJIOZKEHHON MOJIE/IH.
B ux guciio Bxoggar Goldman Sachs, JPMorgan, Morgan Stanley, Merrill Lynch u Lehman
Brothers. Beibop 3tux uHCTUTYTOB 00YC/IOBJICH X BIUSHUEM Ha (DUHAHCOBYIO CHCTEMY U
JIOCTYITHOCTBIO JIAHHBIX JIJIST OTIEHKH.
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Pucynoxk 1. Uepapxuueckas cTpyKTypa MOJEIU ONEHKHU 3D OEeKTUBHOCTH
PUCK-MeHEe TZKMEeHTA.

Cxema BU3yaJM3UPyeT KPUTEPUH W TMOJAKpUTepnn 3P MEKTUBHOCTH, BKJIOYAA TOKA3a-
TeJIM KalnuTaaa, JUKBUJIHOCTHA, KA9eCcTBa aKTUBOB, PHIHOYHBIX PUCKOB M KOPIIOPATUBHOTO
yIIpaBJIEeHUS.

CrpyKrypa uepapxuu HeddPEKTUBHOCTH:

IlepBblii ypoBeHBb omnpenesisieT Iiejb MOJENN — OIeHKY He3(dEKTUBHOCTHU
CUCTeMbI yIIpaBJieHus puckamu. /lanubiii ypoBeHb 3ajiaeT obiee HAIIPaBICHUE UCCIIe-
JioBaHUs, (DOKYCUPYSICh HA BBISIBJICHUU CJIA0BIX MECT B PUCK-MEHEKMEHTE (hUHAHCOBBIX
MHCTUTYTOB.

Bropoii ypoBeHb BKJIIOYAE€T OCHOBHBbIE KPHUTEPHUH, IO3BOJISIOIINE OIEHUTH
crenneHb HeaddekTtuBHOCcTH. K HUM OTHOCATCS DUHAHCOBBIE IIOTEPU, KAUECTBO aKTU-
BOB, 3aBUCHMOCTH OT BHEITHeH MO/JIEPKKU, PIHOYHOE J0BEpUE U KOPIIOPATUBHOE yIIPaB-
JleHne. DTU KPUTEPUU OTPaKAOT KJIFOUYeBble (DaKTOPBI, CIIOCOOHBIE CUTHAIU3UPOBATH O
HEeJI0CTaTKaxX B YIIPaBJIEHUN PUCKAMHU.

Tpetuii ypoBeHb JieTalIn3upyeT KaxK/Iblii KpuTepuii yepe3 HaboOp NoJIKpuTe-
pueB. PUHAHCOBBIE TIOTEPH OIEHUBAIOTCS [0 TAKUM IOKA3ATEIAM, KAK YUCTBIH yOBITOK
(Net Income), crimcanust u Topropoeie yobITKH. KauecTBo aKTHBOB aHAIM3UPYETCsl Yepe3
JIOJTIO aKTUBOB 3-T'0 YPOBHs, ITPOOJIEMHBIX KPEJIUTOB U CJIOXKHBIX CTPYKTYPUPOBAHHBIX ITPO-
ayktoB (CDO/SPV). BaBucumMocTs OT TOIEPKKI H3MEPSeTCss 00beMOM 3anMCTBOBAHHI
y ®PC, nosyuenuem momormu 1o nporpamve TARP u cBoeBpeMeHHOCTBIO ee BO3BpaTa.
PriHouHOe /10Bepue oreHnBaeTcs 110 cHuzKennto karmrasusanun (Market Cap) u nornzxke-
HUIO KPEJIUTHBIX peiiTuHroB. KoproparusHoe yrpas/ieHne BKIIOYaeT TaKNe aCIeKThI, KaK
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JacTasd CMeHa PYKOBOJICTBA, Ype3MepHble KOMIIEHCAIIUNA TOI-MeHe/zKMEeHTa 1 3al103/1aJ10€e
[pu3HaHUE YOBITKOB.

YerBepThlil yPOBEHDb MPECTABISIET aJIbT€PHATUBBI — HSATh CUCTEMHO 3HAYU-
MbIX ODAaHKOB, KOTOPbIE O/IBEPTAIOTCSI CPABHUTEJIbHOI OolieHKe. B BHIOOPKY BXO/ISIT
Goldman Sachs, JPMorgan, Morgan Stanley, Merrill Lynch u Lehman Brothers. Ananun3
JaHHBIX MHCTUTYTOB IIO3BOJIAET BbIABUTDL PA3JIMYNA B SCI)CI)GKTI/IBHOCTI/I VIiIpaBJieHUA PUC-
KaMU U OIPEJIEUTh KII0UeBbie (DAKTOPHI, CIIOCOOCTBYIOIINE UX ySA3BUMOCTH.

1

PriHodHoe KopnopatMeHoa

ECTEG 8ETY
pHe ¥NPEBEHIE

YncTan npbsun AKTHBEL 3-TD
[yGurem) YPOBHRA

Mapanue
PEAHOYHORN
KANMTANMIELHA

Dced Ma Mopras

Mopran CTannm-
Yemo L2

FongmMaH CaKc

Pucynoxk 2. Uepapxuueckas cTpyKTypa MOJEIN OIEHKN Hed(pHEKTUBHOCTU
PUCK-MeHeIZKMEeHTA.

Cxema BuU3yau3upyeT KPUTEPUU U MOJKPUTEPHH HedIDPEKTUBHOCTH, BKJIIOYas pu-
HAHCOBBIE TIOTEPHU, 3aBUCUMOCTH OT TOJIEPIKKH, KAIeCTBa aKTHBOB, PHIHOYHOTO JTIOBEPHUSI
1 KOPIIOPATUBHOIO YIIPABJIEHUSI.

Metoanka pacdyeToB
Metoy ananusa nepapxuii (AHP) npumensiicst B HECKOJILKO 3TAIOB:

1. ®opmasnmzanus nepapxun. CTpyKTypa OIEHKH BKJIIOYa/a YeTbipe ypoBHs: (1) 1esb,
(2) xpurepuu, (3) nogkpurepun u (4) asprepHaruBbl. Takas JEKOMIIO3UIMS TO3BOJIHIIA
CTPYKTYPHPOBATD CJOXKHYIO 33/[ady OIEHKN PHUCK-MEHE[PKMEHTA, U 3a/1aTh YETKIE BECOBBIE
OTHOIIECHUST MKy KOMIIOHEHTAMH.

2. Ilomrapnoe cpaBHenue 31eMeHTOB. OIeHKa OTHOCUTEIBHON 3HAUUMOCTU KPUTEPUEB U
MOJIKPUTEPUEB TIPOBOIMIACK TI0 JieBaATubOa LIbHOM mKasie Caatn. Ha ocHOBe 9THX O1EHOK
dopmMupoBaIICh MAaTPUITHI TAPHBIX CPABHEHUM, W3 KOTOPBIX BBIYUC/ISIACH COOCTBEHHBIE
BEKTOPBI /ISl U3BJICYCHUA BECOB 3JIEMEHTOB.

3. Omenka corjacoBaHHOCTH. Hal€KHOCTD CyKJIEHUIT OIEHNBAIACH Uepe3 MHIEKC CO-
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rinacoBarHoctu (CI) u ornomenue corsacosannoctu (CR):

Amax — N CcI
Cl = —— CR=—
’ RI

n—1

IJI€ Amax — HamOOJIbIIee COOCTBEHHOE 3HAYeHUEe MATPHUIIbL, 1 — €€ pa3MepHOCTb, RI
— TabJMYIHOe 3HaUYeHue cirydaitHoit cormacoBannoctu. [Ipuagaro snatenne C'R < 0,1 kak
JIOIYCTUMBIIl yPOBEHDb COTVIACOBAHHOCTH.

4. HopMmasuzalius KOJIMYeCTBEHHBIX JTaHHBIX. Bce KoJimdecTBeHHbIE TTOKa3aTe I ObLITI
[pUBEJIEHBI K ejnHoMy Macitaby (Hampumep, ot 0 710 1) it obecriederust conocTaBuMO-
ctu. g 3Toro nNpuMeHsIMCch MeTO/Ibl JIMTHEHHONW HOPMAJIM3AIUN U MTKAJTUPOBAHUS.

5. Boruucienne riobasibHbIX npuopuTeToB. TOroBble Beca ajibTepHATUB PACCUUTHI-
BaJIUCh IIYTEM CBEPTKM JIOKAJIBHBIX IIPUOPUTETOB 110 KaXKJIOMY IOAKPUTEPUIO C BEcaMmu
COOTBETCTBYIOIIUX KPUTEPUEB. ATPErnpOBAHHBIN TPUOPUTET aJIbTEPHATUBBL J:

P; = sz‘ “ Dij
i=1

rjie w; — BEC NOJKPUTEPU ¢, P;; — OLUEHKA aJbTEPHATUBDI j 110 HEMY.

6. IIporpammuas peanuzarnusg. Bce pacdéTbl MPOBOJMIMCH B OHJIAWH-KAJIBKYIATOPE
BPMSG AHP Calculator mis obecrieuennst oIHOM BOCIPOU3BOAMMOCTH MOJIEIIH., a JIaH-
Hble CTPYKTYPUPOBAHBI U IIPOBEPEHBI BPYIHYIO. DTO 00ECIEIUIO TPO3PATHOCTD U TTOBTO-
PSIEMOCTD ITPOIIETYPHI.

Tabymnbl IeMOHCTPUPYIOTT UCHIOIB3yeMble B Mojiesin AHP kpurepuu n nogkpurepnn,
a TaKrKe COOTBETCTBYIOIIME UM Beca, IOJyYeHHbIE B pe3yJibTaTe IONapHbIX CPaBHEHMUII.
Bec kpurepus orpaxkaer ero OTHOCUTE/ILHYIO 3HAUUMOCTD B ODIIENl CTPYKTYpe MOJIeNH, a
1epedeHb MMOJIKPUTEPUEB KOHKPETU3UPYET €ro M3MepUMble aCIeKTHI.

PesynbraTsl onieHkn 3(pHEKTUBHOCTU PUCK-MEHEI?KMEHTa

WNurerpanbubie mpuoputeTshl 1m0 3¢ dekruBHocTu. Ha ocnoBanun momen AHP
ObLIM pacCYUTaHbl MHTErpaJIbHbIe MoKa3aTe/ i 3(PPEKTUBHOCTH CUCTEM YIIPABJIEHUS PUC-
KaMU JIJTsI TIATH KPYITHeRmnx naBecTuiinonabix 6ankoB CIIIA. B tabure 1 mpejgcraBiienbr
NTOTOBBIE ArPErNPOBAHHBIE 3HAYUEHUSI, TIO/Ty IeHHbIE ITyTEM B3BEITUBAHUS JIOKAJIbHBIX ITPU-
OPUTETOB TI0 KaxKJIOMY TOJIKPUTEPUIO.

Bank WNnuTerpanbHbIili mokazaTeab 3QPPEKTUBHOCTHI
Goldman Sachs 0.575121629
JPMorgan 0.074256281
Morgan Stanley 0.122693858
Merrill Lynch 0.119233001
Lehman Brothers 0.108695231

Tabauna 1 — Murerpasbabie oleHKN 3(POEKTUBHOCTH PUCK-MEHEPKMEHTa,
uHBecTUIMOHHBIX OaHkoB (AHP)
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O¢dPeKTUBHOCTb CUCTEMbBI YNIPAB/IEHUS PUCKAMMU

0.108695231

0.119233001

0.122693858

0.074256281

= Goldman Sachs = JPMorgan = Morgan Stanley = Merrill Lynch = Lehman Brothers

Pucynoxk 3. lepapxudeckas CTPYKTypa MOJIEIN ONEHKU 3DIHEKTUBHOCTU
PUCK-MeHe PKMEHTA.

Hauboawimuit nokazaress addexkTusnoctu 6611 3adurkcuposan y Goldman Sachs, aro
[IOJITBEPZKJIAET €ro YCTONYIMBOCTb M BBICOKYIO JIMKBuHYIO no3uruio B 2008 romy. Hau-
MenbIinue 3navenus Haosogaorca y JPMorgan, Merrill Lynch u Lehman Brothers, uro
OTPaXKaeT MX BBICOKYIO YSI3BUMOCTDb U HECIIOCOOHOCTH CBOEBPEMEHHO aIAllTUPOBATH CUCTE-
My VIIpaBJI€HUs] PUCKAMU B YCJIOBHUAX KPHU3HUCA.

PeBy.TIbTaTI)I OII€HKHA HeB(b(l)eKTI/IBHOCTI/I PUCK-MeEHeA2KMeHTa

WNnaTerpanbabie npuopuTteThbl o HeadPeKTuBHOCTHU. B pamMkax a/ibTepHaTUBHO
AHP-Mmonenn Ob111 onpeiesieHbI arperupoBaHHbIe TTOKa3aTe M Hed(MMEKTUBHOCTH IS TEX
JKe AT WHBECTUITMOHHBIX OAHKOB. /laHHas MOJe/ b MO3BOJIsAeT KOJIUIECTBEHHO OIEHUTH
ciabble CTOPOHBI CUCTEM YIIpaBJIEHUs PUCKAMH B YCJIOBUAX Kpusuca. Hurke mpusejieHbI
HHTerpaJibHble 3HAUEHUsI, IOy IeHHbIe Ha OCHOBE BECOB KPUTEPHUEB U TOJIKPUTEPUEB HEID-
dEeKTUBHOCTH.

Bank Nurerpanbublii mokaszareib HeI(HEKTUBHOCTHU
Goldman Sachs 0.180992634
JPMorgan 0.181080181
Morgan Stanley 0.222038372
Merrill Lynch 0.22935377
Lehman Brothers 0.186535044

Tabuuiia 2 — Nurerpasnbubie oneHkn HeIMMEKTUBHOCTH PUCK-MEHE2KMEHTA
naBecTUIOHHBIX OankoB (AHP)

Hawubosbmmuit ypoBenb Hea(hPEKTUBHOCTH, COIVIACHO Pe3yJ/IbTaTaM MOJIE/H, TTPOJIEMOH-
crpupoBayim Lehman Brothers u Merrill Lynch. Hanmennmuit nokazarens neaddexkTus-
noctu 3adukcnpoBan y Goldman Sachs, uTo mojTBepKIaeT pe3yabTaThl Mojen hder-
THUBHOCTH.

171



HesddexTuBHOCTH cHCTEMBI YyIIpaBI€HUsS PUCKAMU

= Goldman Sachs = JPMorgan = Lehman Brothers

= Morgan Stanley

= Merrill Lynch

Pucynok 4. epapxudeckas CTPYKTypa MOJIEIN OIeHKU HedDHEKTUBHOCTH
PUCK-MeHeIZKMEHTA.

WnaTerpanbHbIil MHAEKC YCTONYNBOCTU

OTHollleHrne TJ100aJIbHBIX HIPUOPUTETOB 110 3P PEKTUBHOCTI U HedIPDEeKTuB-
HOCTH [0JIyYeHHOe B paMKax MerToja anaansa nepapxuit (AHP), uareprnpernpyercst Kak
WMHTErpaJIbHbIN WH/IEKC YCTOMYMBOCTU CUCTEMbI yIIpaBjeHUus puckamu. /lannbiii mo-
KasaTe/lb OoTpazkaeT OajaHC MeXK/1y CHJIbHBIMU M CJIaObIMH CTOPOHAMH aJbTepPHATUBBI U
MOXKET CJIY2KUTh KpuTepueM eé o0Ieil Ha/Ie?KHOCTU B YCJIOBUSX HEOIIPEICIEHHOCTH U KPU-
3UCHBIX BO3JIEHCTBUIA.

Cornocrasienue pesysabraroB aByx AHP-momeneit — onenku s dekTuBHOCTH U HEID-
(PEKTUBHOCTH — TIO3BOJISIET BBISBUTH CTPYKTYPHBIE 3aKOHOMEPHOCTH U TIOJTBEP/IUTH BHYT-
PEHHIOIO COIVIACOBAHHOCTDL IIOCTPOCHHON aHAJIUTUYECKON apXUTEKTYPHI.

Tonaman J>keit IIn Mopran | Meppuaa | Jleman

Mozeas./Bank Cakc Moprau Yeiic | CTaHaN JInau Bpazepc

Db dexTuBHOCTD 0.575122 0.074256 0.122694 | 0.119233 | 0.108695

Hesdpdexruprocrs | 0.180993 0.181080 0.222038 | 0.229354 | 0.186535

Uripexc 3.177597 0.410074 | 0.552579 | 0.519865 | 0.582707
YYTOHIHNBOCTHI

Tabauna 3 — Unrerpanbubiii nngekce ycroitansocrun (AHP)

CorJyiacoBaHHOCTBH Pe3YJIbTAaTOB

Goldman Sachs 3anumaer epoe Mecto 110 3¢ dexrusaoctu (0.5751) u o HOBpeMeHHO
JIEMOHCTpHpYeT HanMeHbIyo HeadbdekrusrocTsh (0.1809), uro momrBepKaeT ycroiiun-
BOCTH €0 PUCK-MEHE/KMEHTa KaK ¢ TOYKU 3PEHUsl CHJIbHBIX, TaK M CJ1abbIX cTOpoH. B
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IIPOTUBOIOJIOKHOCTH 9ToMy, Lehman Brothers — nanmenee sddexkTuBHbIil OaHK U OJHO-
BPEMEHHO JIMJIEP 110 COBOKYITHON YSI3BUMOCTH, UTO IOJIHOCTBIO COIVIACYETCs C €ro OaHK-
porcreoM B 2008 rojry. D10 oTpazkaer BaauHOCTh Metojosorun AHP B ycioBusix perpo-
CIIEKTUBHOI'O aHAJIN3a CHUCTEMHBIX COOEB.

BBaI/IMO,Z[OHOJ'IHﬂeMOCTb MO,Z[eJIEﬁ

Hecmorpst Ha JIOrMYecKyro MHBEPCUIO MOJIE/IeN, UX Pe3yJIbTaThl HE MPOCTO OOpPATHBHI.
OHU TOTIEPKUBAIOT pa3HbIe aCIeKThI: MOJETh 3(DPEKTUBHOCTH AKIIEHTUPYET BHUMAHUE
Ha CUJIBHBIX CTOPOHAX — TAaKWX KaK JUKBUJIHOCTH W KallMTaJ, B TO BpeMs KaK MOJIE/b
HEe(HEKTUBHOCTH BBIAB/IAET C/Iabble 3B€HbsI — HAIIPUMED, YPE3MEPHYIO 3aBUCUMOCTH OT
AKTHUBOB 3-TO YPOBHS WU JeMUIMT PHIHOTHOIO JIoBepHsd. B cOBOKyIHOCTH 00e MOJIe/
MIO3BOJISIOT MOy IYUTh cOAJTAHCUPOBAHHYIO KAPTUHY, IPUTOTHYIO KaK JJIsi CTPATErnIeCKOro
ayJinTa, TaK 1 JIJIsi CTPECC-TECTUPOBAHUSI.

3akJiroueHue

Hacrosiee ucciieioBanme mpojeMOHCTPUPOBAIO BO3MOXKHOCTUA TTPUMEHEHUS METOJIa
anasm3a nepapxuit (AHP) 11 KOMIUIEKCHON KOJIMYECTBEHHO OIEHKH CHCTEM YIIpaBJie-
HUsI PUCKAMU B KpyIHenmux uaBectuninoHubix Oankax CIIIA B ycinoBusix xkpusnca 2008
rojia. [Tocrpoennbie Mojien — Ha 3PHEKTUBHOCTD 1 HEIPDEKTUBHOCTH — MO3BOJIIIN 00b-
€KTUBHO COTIOCTABUTDH ISATh KJIOUEBBIX yIacTHUKOB pbiHka: Goldman Sachs, JPMorgan,
Morgan Stanley, Merrill Lynch u Lehman Brothers. PesysnbraTsr nokazasnan ycroitansoe
smpepcrBo Goldman Sachs, 3aHsiBIIIEro mepBoe MeCTo IO HHTErpabHON 3h(HeKTUBHOCTH
U TI0CJIe/IHee — TI0 COBOKYIHOM HeaddekTuBHOCTH. B TpoTnBOnoiozKHOCTL 3roMy Lehman
Brothers npogemoncTpupoBas nauxyime 3Ha4€HUs B 00€UX MOJIE/ISIX, UTO COIVIACYeTCs
¢ ero pakTuIecKuM OAHKPOTCTBOM M OTPAXKAET YSI3BUMOCTH 110 KJIIOUEBLIM ITapaMeTPaM:
pUHAHCOBBIM MTOTEPSIM, KA9eCTBY aKTUBOB U pbiHOYHOMY stoBepuio. Mogenn AHP, moctpo-
€HHbIE 110 HE3aBUCUMBbIM KPUTEPHUAJIHHBIM U IMOJKPUTEPUATBLHBIM CTPYKTYPAM, BBIIBUIN
BBICOKYIO CTeIleHb BHYTPEHHell coryiacoBanHOCTH (0OpaTHast Koppessiiust 7 270.93), moj-
TBEPK A HAJIEKHOCTH METO/I0IOTTIECKOTO TTOIX0/IA.

Hcnonp30Banne nepapxudeckoi JeKOMIIO3UIINN OKa3aa0 ceds Kak 3D PeKTUBHBIN MH-
CTPYMEHT aHaJu3a B YCJIOBUAX HEMOJHON MHMOPMAINU, XapaKTepPHOU s CUCTEMHBIX
kpusucoB. AHP okazajics mosiesen He TOJIBKO JIJIsT pAHKUPOBAHUS AJIbTEPHATHB, HO U
JUT TJIyOOKOI'O TIOHMMAHUS JIeTePMUHAHT 3(P(MEKTUBHOCTA U YSI3BUMOCTU B DAHKOBCKOM
cexkTope. Pazpaborannble MOJIe/ I MOTYT OBITh &IallTHPOBAHBI IS eJIeil PEeryIsTOPHOrO
HAJI30Pa, CTPECC-TECTUPOBAHUS, ay/IUTa U IOCTPOCHUsI CTPATEI Wil YCTONINBOCTUA B COBPE-
MEHHBIX yCJIOBUAX (DUHAHCOBON HECTAOUILHOCTH.
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AnHOTaIIA

B wucciienoBanun npumensiercs ajaroputm Random Forest s anaanza puckoB TpaHc-
HAIMOHAJIBHBIX HepTera3oBbix Kommanuii. [TocTpoensl KiaccndukamonHast MOJIEb COBO-
KYITHOT'O PUCKa U IIATHh PErPECCUOHHBIX MOJEJIe 10 OCHOBHBIM KaTeropuaMm. Pe3ybraTb
ITOKA3aJIl BBICOKYIO TOYHOCTD U ITO3BOJINJIN BBISIBUTDH KJII0UEBbIe (paKTOPHI prucka. Moieb
OATBEP:K1aeT 3(PHEKTUBHOCTH MAIIUHHOTO O0yUeHHsI B PUCK-MEHEI?KMEHTE.

KuroueBble ciioBa: TpaHCHAIIMOHAJIBLHBIE KOPIOpPAINK, (DUHAHCOBBIE PUCKHU, MAaINH-
Hoe obyuenune, Random Forest, puck-menekMenT, 60J1bIne JaHHbIe, HebTEra3oBhIil CeK-
TOP.

BBenenune

B ycioBuax ycummBaroreiics ri1obaabHOI HeOPeIeIEHHOCTH U BOJATHILHOCTH (DITHAH-
COBBIX PBIHKOB BOIIPOCHI OIEHKH U YIIPaBJIEHUS KOPIIOPATHBHBIMU PHCKAMU TPUOOPETAIOT
0c0o0yI0 aKTyabHOCTH. OCOOEHHO OCTPO 3Ta MPodIeMa CTOUT Iepe]i TPAHCHAIIMOHAIbHbI-
mu koproparusivu (THK), fgesitelbHOCT KOTOPBIX CONPSIZKEHA € BBICOKUME KAIUTAb-
HBIMU 3aTpPaTaMi U 3aBUCHT OT MaKPOIKOHOMHYECKHUX KoJiebanuit. B Takux orpacisx,
Kak HedTerazoBasi IPOMbINLIEHHOCTh, PUCKH ITPOSABJISIOTCS KOMILIEKCHO — OT PBIHOYHOI
HeCTaOMJIBHOCTH JI0 BHYTPEHHUX OIEPAIMOHHBIX COOEB, U TPEOYIOT I'MOKUX MHCTPYMEHTOB
JIJIsT TIPOTHO3UPOBAHUS U KOHTPOJIS.

O 1HaKO TpaUITMOHHBIE CTATUCTUYIECKUE METO/IBl AHAIN3a PUCKOB — TaKne KakK JIMHEel-
Has perpeccus, TMCKPUMUHAHTHBIN aHAJIN3 U PaDOTa ¢ arperupoOBaHHBIMU KO DUIMeHTa-
MM — JEMOHCTPUPYIOT OIPAHUYCHHBIE BO3MOXKHOCTH IIPY HAJIMYNK HEJIMHCHHBIX B3aUMO-
cBsi3eil, MyJIbTUKOJJIMHEAPHOCTU U PA3HOTHUITHBIX UCTOYHUKOB JAHHBIX. DTU OI'DAHUYIEHUS
MOOY2K/TAI0T K HCIIOJIL30BAHUIO MHTEIEKTYAJbHBIX MTOJIX0/IOB, B YACTHOCTH AJI'OPUTMOB
MAIIUHHOTO 00y YeHUs, CIIOCOOHDBIX CIIPABJIATHLCS C MHOIOMEPHBIMU U HEOJIHOPOIHBIMU (u-
HAHCOBBIMU CTPYKTYPaMH.

Hacrosiiee ucciieiopanue HampaB/ieHO Ha SMITUPUICCKOE IPUMEHEHUE OHOIO U3 TAKUX
aroputrMoB — Random Forest — ny1s mocrpoenns nByX TUIIOB MOJIEJIei:

® KJIaCCU(PUKAIIMOHHON MOJIEN JIjTsi OlleHKN coBOKymnHOro pucka THK;
® DErpecCUOHHBIX MOJIe/IeH It KOJIMIeCTBEHHOMN OIEHKU PUCKOB TI0 TATH KaTErOPUsIM:
JINKBUJTHOCTH, MPUOBLILHOCTHU, OIEPAIMOHHOTO, PHIHOYHOIO U XEPKUPYIOIEro.

OOBbeKTOM aHa/M3a SABIAIOTCA TPU KPYITHEHIne TPpaHCHAIIMOHAIbHbIE He(TerasoBbie
kopropariuun — BP, Shell u ExxonMobil. Ha ocHoBe cobpaHHBIX HaHHBIX 3a IIEPHO/I
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2006-2024 rr. 6nuta cchbopmupoBana maHe b u3 16 KI04UeBbIX (PUHAHCOBBIX U PHIHOYHBIX
1okKasareJsieil, MCIO/Ib30BAHHBIX [IJIsI IIOCTPOEHUs] OOYUAIOININX M TECTOBBIX BBIOOPOK. B
X071e pabOThI IIPOBEJIEH PsiJT BEITUC/IUTETbHBIX IKCIIEPUMEHTOB, & TAKKE BBIIIOJTHEH aHAJIN3
3HAYMMOCTHU TIEPEMEHHBIX U WHTEPIPETAINSA KJII0UEBBIX (DaKTOPOB PHUCKA.

UccnenoBanue jieMOHCTPUPYET MOTEHIIMA COBPEMEHHBIX aJITOPUTMOB MAITUHHOTO 00Y-
JeHns KakK 3(@PEeKTUBHONO MHCTPYMEHTA CTPATErnIeCKOr0 PUCK-MEHE[2KMEHTa, TT03BOJIs-
FOITETO MOBBICUTH TOYHOCTDH OIEHKN W UHTEPIPETUPYEMOCTH PUCKOB B TPAHCHAIIMOHAJIb-
HBIX KOPIOPATUBHBIX CTPYKTYPaX.

Metonosaorus

Bp16op Mmoaenn. B kadecTBe 0OCHOBHOIO MHCTPYMEHTa KOJIMYECTBEHHOI'O aHan3a Obl-
Jta, BeIOpana Mmojsiesib Random Forest — ancaM0O/ieBbIii MeTOJT MAIIMHHOTO OOYyYeHUs,
npejioxkennbtii JI. Bpeiimanom [1]. Asropurm 6asupyercs Ha IIOCTPOEHHU MHOXKECTBA
PEIIAIOININX JI€PEBhEB, KaXKJI0€ U3 KOTOPBHIX 00yvaeTcs Ha CJIydailHO# 1MoABBIOOpKE 00y da-
IOIUX JIAHHBIX C 3aMenoil (bootstrap sample), a TakzKe MCHOJIB3YeT CIIydailHblii 110 1HAOOD
IIPU3HAKOB IIPU PACIIEIIEHUH Y3JIOB JiepeBa. Takoii 1moaxo 1 06ecriednBaeT yCTOMIMBOCTD
K HepeO6yquI/HO n K IIyMy, U IIO3BOJIACT BBIABJIATL CJIO2KHBIC HeJINHelHble 3aBUCUMOCTHI
MeXK/Ty nepemeHnsiMu [2],[3].

Random Forest ne tpebyer npeiBapuTe/IbHOTO MACIITAOUPOBAHUS TPU3HAKOB, YCTO-
YUB K MYJIbBTUKOJUTMHEADHOCTH W MOXKET paboTaTh ¢ MPOIYHIEHHbIMUA 3HadeHusMu. On
TaKzKe [PeJI0CTaB/IgeT BCTPOCHHYIO OlIeHKY BayKHOCTH npu3Hakos (feature importance),
YTO MOBBIIAET HHTEPIPETUPYEMOCTD MOJIE/IN U JIEJIAeT €€ 0COOEHHO MPUBJIEKATETLHON T
aHaJIn3a PUCKOB B YCJIOBUSX BBICOKOW B3aMMOCBSI3aHHOCTH M PA3HOOOPA3Ms BXOJIHBIX JIAH-
HBIX.

Crpykrypa mauabiX. Mojenb nocTpoeHa Ha OCHOBE MCTOPUYECKUX JAaHHBIX 3a
2006-2024 roapl 1O TpeM TpaHCHAIIMOHAJIbLHBIM HedTerazoBbiM Kopropamuam: BP,
Shell 1 ExxonMobil. [/Iyist kaxoro obobexra Hab/I0IeHnsT (KOMIIAHUS B OIPEIEIEH-
HbIT 10/1) OBLT chopMUPOBaH BeKTOP 13 16 PUHAHCOBBIX M PHIHOYHBIX IMOKa3aTeJeii,
pa3/1e€HHBIX Ha D KaTeropuil pucka:

e Puck smkBugnoctu (Liquidity Risk): Current ratio, Quick ratio, Interest coverage,
Net Debt to EBITDA, Altman Z-score, Debt to Equity;

e ITpuGbutbHOCTSE (Profitability Risk): ROA, ROE;

e Omnepamuonnbiii puck (Operational Risk): Operating Cash Flow, Gross Profit
Margin;

e PoiHounbtii puck (Market Risk): Stock Price Volatility, Beta, VaR, CVaR;
e Xemxkesblit puck (Hedge & FX Risk): Foreign Exchange Exposure, Hedge Ratio.

Busyanuzamust obieit Moge/n mpeacTaBieHa HIxKe:
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Buayannsauua moaenu

Profitability Risk

Indicators

Operational Risk

Market Risk

1. Cument Ratio 1. ROA 1. Operating 1. Stock 1. Hedge
2. Quick Ratio 2. ROE Cash Flow Price Ratio
3. MNetdebtto Volatili

EBITDA 2. Gross ‘olatility 2. FX
4. DIE Profit 2. Beta Exposure
5. Interest Margin 3. VaR

Coverage 4. CVaR

Ratio
6. Altman Z-

SCOra
Pucynok 1. Busyasmsanus monenn Random Forest. (cocrasiiena aBropom)

[Ipumep BbIYMC/IEHMiT 3HAYEHMIT 5 TPYII PUCKOB Jj1d Komnanuu BP npuseen B nuxe-
ykazanHo# Tadbsuibl. Bee 16 mokazareseit 66 pas3/ie/leHbl 110 TPYIIIAM PUCKOB B 3aBU-
CUMOCTH OT WX SKOHOMHUYECKOT'O COJIepXKaHNA U (PYHKIIMOHAJIBHON TpuHajiexknoctu. Ko-
JMYECTBEHHBIE 3HAYECHUA 10 KaKJI0N IPyIIe PaCCUNTBIBAJINCH KaK arperupoBaHHbIE JOJIA
HOPMUPOBaHHBIX TTOKa3aTeseil. [Toydennbie pe3ysibTaTbl ObLIN pa3jeacHbl Ha 4 YPOBHS
PUCKa Ha OCHOBE YCTAHOBJICHHBIX IIOPOT'OB, C IIBETOBON BU3yaJIU3allMed: 3eJICHbII — HU3KUH,

ZKEeJITBIII — YMEPEHHBI, OpaHzKeBbIil — BBICOKUI U KPACHBI — KPUTUYICCKUI.

Tabmura 1. 5 rpynn puckos 110 16 (puHAHCOBBIM MOKA3ATEISAM ISt

(cocraBiieHa aBTOPOM )

rkoMmIitanuu BP.

Current ratio
Quick Ratio
Net Debt to EBTDA
Operating Cash Flow
D/E
Interest Coverage Ratio
Altman Z-score
ROE
ROA
Gross Profit Mar
Stock Price Volatility
Beta
Foreign Exchange
Hedge Ratio
Value at Risk
Conditional VaR

Interest Coverage
Altman Z-score*0,15
Current ratio® 0.2
quick ratio® 0.2
net debt to ebitda®0.15
DfE*0.15
Liquidity and Solvency
ROE*0.6
ROA*0.4
 Profitability risk
Operating Cash Flow*0.5
Gross Profit Margin*0,5
Risk

Beta®0.25
Value at risk®0,25
CVaR*0,25
[ Market Risk
Foreign Exchange
Hedge Ratio *0,5
 FXand Hedge Risk
Comman Risk Index

2006
099
0,034
0861

0,12934
026
-0.019
-0,0248

5355
051
o020

0.0068
0,0915
0.1701

0,15798 0.13554 014238 0.10176 -0.0236 014196

2007 2008
102 0951
0,048 0,117
078 07096
24709 38095
1236 1359
232 28
31 34
22,59% 2373%
B36%  949%
028% 17.99%
02166 05249
0,90 0,99
03252 050613
0,565 04056
00232 -0,0534
00298 -0,0814
348 342
0485 05
020 018
00092 00234
0,117 010644
0,1854 0,20385

2009 2010 2011 2012 1013 2014 2015 2016 017
114 112 1,17 144 133 137 129 1,16 1,16
0,76 0,81 086 108 093 1,08 1,03 0,86 0.87

0029 04841 00922 00999 o018 o8 14 .z 15

27716 13616 22154 20479 21100 32754 19133 10691 18931

1329 1,416 1,411 15 1,52 154 1,56 157 1,58

238 3,184 332 179 29,3 55853 6,11 -0,37 4,46
2,8427 2,5562 25985 26165 27536 5 55 52 54
16,96% -3,94% 2366% 5,35% 1794% 3,01% -6,18% 0,12% 3,40%

7.15% -146% 885% 368% 759 124% -2.30% 0.04% 1.26%
21,51%  740% 1770% 1371% 1597% 12,95% 1023% 1320% 15B9%

032 0,44 031 0,22 0,15 0.20 028 030 0,15

094 1,01 100 121 0,68 095 1,18 145 0,64
03265 -0.02 0,09 031 0.24 0.82 024 017 0.08
02823 0,3067 04141 046 02405 0,3181 03661 04068 02708
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B kadgectse eJIeBbIX IIepeMEHHbIX HCIIOJIb30BaJINCh:
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® JIJIA KHaCCH(bHKaHHOHHOﬁ MOAEJIN — COBOKyngIfI NHJIEKC pUCKa, OHpe,ZLeJIGHHI)IfI Ha
OCHOBE arperupoBaHusd IIATHA I'PYIIIL;

® JIJIgl perpeCCUOHHBIX MO,ZLG.TIGfI — KOJIM4YECTBCHHBIC SHa4YCHMA 11O Ka}I(,ZLOﬁ rpy1iie puc-
Ka.

IlocTpoenune mogeseii
WccenenoBanne BKIIIOYAET JIBaA MOIXOA:

1) Kmaccudukanmonnas moaesab Random Forest 6biia ocrpoena jijist IporHo-
3UPOBaHUs COBOKYITHOT'O YPOBHSI PUCKA, KOTOPOMY IOJIBEPYKEHA KOPIOPAIUd B KOHKPET-
HbIIl Tosi. B KadecTBe Ie/IeBOil TIepeMeHHON BBICTYTAJ arperupoBaHHBIN MHJIEKC PUCKA,
MOJTYYCHHBIN IIyTEM WHTErPAIUN KOJMYECTBEHHBIX 3HAYCHUI TATH KATEropuil PUCKOB:
JINKBUJTHOCTH, TTPUOBLILHOCTU, ONEPAIIMOHHBIX, PHIHOYHBIX U Xe pKupytomux. [lomyden-
Hble 3HAYeHWs] ObLIM OTHECEHbI K OJIHON M3 YeThIpEX KaTeropuili pucka (HU3KUIL, yMe-
PEHHBII, BBICOKUIl, KPUTHYIECKUIT) Ha OCHOBE IIPEJIBAPUTEIBHO 3aaHHBIX IIOPOTOB, YTO
MO3BOJIIO CPOPMHUPOBATH KATErOPHAJBHYIO IEePEMEHHYIO I 3aJad KJIaCCU(DUKAIIIH.
Obyuartorast BEIOOPKa BKJIIOYAJIa BEKTOPHI U3 16 MPU3HAKOB, ONMUCHIBAIONINX (DUHAHCOBO-
9KOHOMUYECKOE COCTOsIHME KOMIIAHUM Ha MOMEHT Habsrosenns. Ha ocHoBe 310l BBIOOpKHT
ObL1a 1ocTpoeHa Kjaccudukarmonnas Moaeab Random Forest ¢ mombopom rurepuapa-
MeTpoB (ntree, mtry) u nocseayomieil Bagunaiueii mo merpukam Accuracy u AUC.

2) Perpeccuonnble Mojenun: msTh oT/ebHbIX Mojeseii Random Forest Regression
— 110 KaxKJIO# rpyIiie PUCKOB. 3/IeCh IejieBas MepeMeHHasi IPeJICTaBIgeT coboil Kommae-
CTBEHHBII WHJIEKC YPOBHS PUCKA, PACCINTAHHBIN KAK B3BeNICHHAS CYMMa 3HAUCHUA KO-
YeBBIX KOI(MDMUIMEHTOB ¢ SKCIIEPTHBIMEI BECAMU.

DTaribl IIOCTpOEeHunud MOoJeJIn

1. Barpyska u wHTErpalus JaHHBIX 110 (DUHAHCOBBIM U HE(PUHAHCOBBIM ITOKA3ATE/ISAM;

2. YiajeHnne BBIOPOCOB U OYEBUIHBIX AHOMAJINIA;

3. MacmrrabupoBanue nIpU3HAKOB, TJie TPeHOBAIOCH (TOJIBKO JJisi BUSYATU3AIMNA 1 KPOCC-
MoJIesIeit );

4. lenenue Boibopku Ha obyuatontyto (80%) u recrosyro (20%);

5. Ilocrpoenne mogeneit Random Forest ¢ non6opom runeprapamerpos (ntree, mtry) u ¢
UCIIOJIb30BAHUEM KPOCC-BAJIH AN,

6. Onenka kadectBa Mojesteii o merpukam Accuracy, AUC (s kiaccudukanum), R?,
RMSE u MAE (j1s1 perpeccun);

7. Amanus BakHocTu npusHakoB Ha ocHoBe Mean Decrease Accuracy u Mean Decrease
Gini;

8. DKOHOMHIYECKasT HHTEPIIPETAIMS PE3YIHTATOB C BBISBIEHIEM KIIOUEBBIX (DaKTOPOB PUC-
Ka.
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PesysbraTbl KiaaccuduKaIrmoHHON MOIeJIn:

Confusion Matrix and Statistics

Reference

Prediction Low Moderate High Cnitical

Low 5 0 0 0

Moderats 0 2 0 0

High 0 0 0 0

Critical 0 0 1 2
Overall Statistics

Accuracy: 0.9

95% CI: (0.555, 0.9975)

No Information Rate: 0.5
P-Value [Ace > NIR]: 0.01074
Kappa: 0.8462

Menemar's Test P-Value: NA

B BB OEOE 8

Pucynok 2. Marpuiia ommubok

Accuracy (TouHocTb kinaccudukarmum) cocrasmia 0.90, 4To 03HAYAET, 9TO MOJIEIIb
BEPHO IIpeJIcKa3aa yposeHb pucka B 90% ciydaes Ha TECTOBOI BLIOODKE.

P-value (Acc> NIR) = 0.01074 — 5T0 CTATHCTHYECKN 3HAYHMOE 3HAUEHUE, [10]I-
TBEPKJIAIOINIEE, YTO TOYHOCTb MOJIE/IH CYIIECTBEHHO BBIIIE, YeM IPHU CAyYailHOM yra/ibl-
sarnu (No Information Rate = 0.5).

Kosddumuent kanna (Kappa) = 0.8462 — oueHb BbICOKHI TIOKA3aTe b COMIACO-
BaHHOCTU MEK/Iy IIPEJICKa3aHHBIMUA U Pea/IbHbIMU KjaccaMu. 3HavdeHus Bbiie 0.8 yKas3bl-
BalOT Ha MOYTH UJI€AJTbHOE COIJIaChe, UTO CBUJIETEIbCTBYET O HAJIEXKHOCTH MOJIEIH.

Marpuna ommbOK IM0Ka3bIBaeT, 9TO MOJIE/Ib:

IPaBUJIbHO Kjaccuduiumposaia see 5 ciaydaes Hu3koro pucka (Low),
IpaBIIbHO KJaccuduimposasia 2 ciydas ymepentnoro pucka (Moderate),
1 coryqait Beicokoro pucka (High) 6bu1 nipejickasan npaBujbHO,

2 coryuas kputndeckoro pucka (Critical) 6buin TakzKe paco3HaHbI TOTHO.

ROC-anaims moaTBepauI IPeBOCXOIHYI0 JTACKPUMUIHAIMOHHYIO CIOCOOHOCTL MOJICIN:
wrorma (b o Kpusoii (AUC) coctamiia 1, 9To SBASETCS MICaTbHBIM 3HATEHIEM.

Onenka BakKHOCTH IepeMeHHBIX 1m0 MeTpukaMm Mean Decrease Accuracy n Mean
Decrease Gini BeIsiBIIIa, 9TO HAMOOJIbINEE BIIMSHAE HA TOYHOCTH MOJIEN OKAa3aJIU CJIELY0-
mue mokasaresn: onepannonnbiii genexkubiii morok (OCFE), CVaR, ND.EBITDA, SPV, a
rakke ROA nu ROE. D710 noguépkuBaer nx KJI0UYEBYIO POJib B GOPMUPOBAHUN OOIIETO MH-
JleKca pruckKa. Busyaamzaiiust Ba;kHOCTH (paKTOPOB HOATBEPIMIIA 3HATUMOCTD (DUHAHCOBO-
OIIEPAIMOHHBIX METPHUK B IIPOIECCE KIACCU(PUKAIIMHN.

DkoHOMUYECKas MHTepIliperanus Mojean: C SKOHOMUYECKON TOUKU 3PEHUs, MO-
JIeJIb MOKET IPUMEHSITHC JIJIs PAHHETO TPy IIPEXKIeHUs XYy IIeHUsT (PMHAHCOBOM yCTO-
YUBOCTH, BBIJIEJIEHUST KOMIIAHUI C TIOTEHITUATBHO KPUTUIECKIMU PUCKAME U (POPMHUPOBaA-
HUs cOAJTAHCUPOBAHHBIX CTpATEruil ynpasJieHud. BblcoKash 1yBCTBUTEILHOCTH U CIIEIU-
PUIHOCTD, & TaK¥Ke yCTONINBOCTH MOJIEN K MIYMY JEJIAI0T €€ IPUTOTHON JIJIsi KCIIOJIB30-
BaHNA B paMKaxX PHUCK-aHAJN3a, NTHBECTUIIMOHHOIO CKOPUHIA M KOPIIOPATABHOI'O MOHUTO-
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putra. OcobeHHO BaXKHO, YTO MOJIE/Ih BBISIBJIAET KJIIOUYEBbIe (haKTOPHI PUCKA, OKA3bIBAIO-
e HanboJIbIee BJIMsHNAE HA YPOBEHb COBOKYITHOI'O PUCKA, YTO MOBBIIMIAET IPO3PATHOCTH
7 MHTEPIIPETAPYEMOCTD YIIPABJICHICCKAX PEIICHUI.

Pe3ynbTaThl perpeccCuoHHbIX MOjeJIeit:

CpaBHUTeIbHBIN aHAJIN3 MOJEJEH IIpeJIcTaB/IeH B CIeayomeil Tabmie

Tabsmra 2. Kiodesbie pesysibraTsl MO MOJEIAM (COCTABICHO aBTOPOM )

I'pynna puckoB | RMSE | MAE R2 Koppensaiusa
Liquidity Risk 0.1836 | 0.1392 | 0.9328 0.967
Profitability Risk | 0.1814 | 0.1457 | 0.9531 0.955
Operational Risk | 0.2471 | 0.1439 | 0.9149 0.991
Market Risk 0.209 0.172 | 0.9517 0.966
Hedge Risk 0.4808 | 0.3485 | 0.9001 0.919

Haunnyamme snagennss RMSE u MAE Obuin mostydenbl B MOJIe/IsIX 71T TPYIIITBL TIPH-
oeutbHOCTH (Profitability), rme cpeanexBagparnanas omubka cocrasmia 0.1814, a cpej-
Hsist abcostorHas ommnoka — 0.1457 npu koaddunmente gerepmunanun R2 = 0.9531. 1o
YKa3bIBAeT Ha BBICOKYIO 3(DPEKTUBHOCTH MOJIEN B TOYHON AIlllIPOKCUMAIIH ITOKa3aTe el
PEHTA0EIbHOCTH U CTPYKTYPbI KalluTa/a OpraHm3alliii.

Mojiesib, mocTpoeHHad Jj1s OIEHKN OIIEPAIlMOHHOTO PUCKA, ITPOJIEMOHCTPUPOBAJIa Hau-
Boiciee 3Hadenne Koppessinuu (0.991), 9ro moaTBepKIaeT CUIBHYIO CBSI3b MEXKJIY BbI-
OpaHHbIMEU (DAKTOPAME U YPOBHEM OIEPAIMOHHBIX PUCKOB. OJIHAKO HECKOJILKO MOBBIIICH-
Hoe 3uauernne RMSE (0.2471) ykasbiBaeT Ha HaJM4ue yMEPEHHOI'O YPOBHsI OIMUOOK IIpU
[IPOTHO3UPOBAHUHU. AHAJIOTMIHO, BBICOKAs TOYHOCTH ObLIa 3a(UKCUPOBAHA U B MOJIETU
pbiHouHOro pricka (R? = 0.9517), rie kiroueBbiM (haKTOPOM BIIMSHUS BBICTYIAJA PBIHOY-
Has O6eTa KOMITAHUN.

Haumenee ToUHON OKa3ajach MOJEIb, I[TOCTPOCHHAS JJI XEJKUPYIOIMIUX PHUCKOB
(RMSE = 0.4808, MAE = 0.3485, R2 = 0.9001), uro, BeposiTHO, CBsI3aHO ¢ OoJjiee BbI-
COKOIT BOJIATUILHOCTBIO COOTBETCTBYIOMINX IOKa3aTe el U TPYAHOCTHIO KOJINIECTBEHHOIO
y4éTa HecTabWJILHBIX CTpaTeruii xelxkKuposanud. Tem ne menee, yposenb R? Boime 0.9
HOATBEPKIACT IIPUTOJHOCTDL MOJIEH JIJIst OOODIIEHHON OICHKN.

Tabsmna 3. Kpocc-Basmaariust

I'pynna pucka | Ontumanpusbiii mtry | RMSE | R2 | MAE
Market 12 0.331 | 0.951 | 0.265
Operational 22 0.277 | 0.985 | 0.211
Profitability 22 0.329 | 0.936 | 0.242
Hedge 22 0.398 | 0.790 | 0.361
Liquidity 22 0.333 | 0.949 | 0.256

Bee narh Mogesteii mokasaan BbICOKHE 3HadeHUsi Koadbduimenta gerepMuHanuu (0T
0.79 110 0.985), 4TO CBUIETETHCTBYET O CIOCOOHOCTH MOJIEJIEH XOPOIIO OObSICHATD JTUCIIEP-
CHIO TIeJIEBBIX TepeMeHHbIX. OCcOO0EeHHO TOYHBIMU OKA3aIUCh MOJIE/IH 110 OIEPAITHOHHOMY 1
muksuaHoMy pucky (R2 ~ 0.985 u 0.949 cooTBeTCTBEHHO).

180



Tabaumna 4. OneHka Ha TECTOBOI BHIOOPKE

I'pymma pucka | RMSE | R2 | MAE
Market 0.211 ] 0.963 | 0.165
Operational 0.179 | 0.972 | 0.149
Profitability 0.181 | 0.953 | 0.146
Hedge 0.337 | 0.845 | 0.268
Liquidity 0.109 | 0.977 | 0.085

Ha TecToBBIX JaHHBIX MOJIE/N TOATBEPINIA CBOIO BHICOKYIO IIPOrHOCTUYIECKYIO CIIOCO0-
HocTh. OcobeHHO TOYHOI OKazaJach Mojaeb aukpuaHocT: R2 = 0.977 u RMSE = 0.109,
YTO FOBOPUT O MUHUMAJIBHBIX OTKJIOHEHUSX IpeJicKa3anuii or ¢dpakropa liquidity. Mojenn
10 XEJKUPYIONINM PHUCKAM ITOKa3a/1a HAUMEHBIITYI0 TOYHOCTh, HO BCE €Ié IPUEMJIEMYIO

(R2 = 0.845).

Tabsuria 5. [Iporuos mo ypoBusiM pucka

I'pynna pucka | ¥YpoBHu pucka mojesiu | Intepnperanus pe3ysbTraTta
Market JInanazon: Moiesib xoporrto
arke "
ot Low mo Critical nuddepeHIpyer Bce ypoBHU
. [IpucyrcTBytoT Mopennb ynaBimBaeT
Operational o N
Low u Critical KpaiiHue 3HaYeHns
. 4 KpUTHUYECKHUX Ormnanas puddepeHualus
Profitability P L Anddepernyan
6 HU3KUX ypOBHEI KJIACCOB
Hedee Touno ysraBmBaeT Hanéxnas momenn,
& KJTIOU€eBbIe TIOKA3aTe TN HO M€eHee YyBCTBUTEJbHAs
o Bosmozken jgucbamanc
Liquidity Bce o6bekThr = Low A
KJIACCOB / HOPMAJIH3aIUsI

Motesin 110 IPUOBLILHOCTH, PHIHOYHBIM U OITEPAIMOHHBIM PUCKAM JIEMOHCTPUPYIOT YBe-
peHHoe pacro3HaBaHue KPUTUIECKUX W HU3KUX YPOBHeN pucka. {1 pucka JTUKBUJIHOCTU
IPOT'HO3bI OBLIN CMEINEeHBbI B CTOPOHY KJjacca 'Low’, 9To oObsCHSEeTCsS cTaHgapTU3amueit
U/ WIN JJOMIHAPOBAHUEM 9TOIO YPOBHSI B TECTOBOI BBIOOPKE

DKOHOMUYECKAsT WHTEPIPEeTAIs:

[TocTpoennble perpeccuoHHbIE MOJIEIHN TTPOJIEMOHCTPUPOBAJIN BHICOKYIO TOYHOCTD W WH-
TEPIPETUPYEMOCTD, ITO3BOJIUB KOJTUIECTBEHHO ONEHUTH BJIMAHUE KJIIOYEBBIX (DUHAHCOBLIX
nokasareseil Ha Kaxkjyto rpyiiy puckoB. Mogens smkBugaoctu (R2 = 0.977) moka-
zaJta, 9To Koaddunuents! Texyieit auksuganoctr, Net Debt /EBITDA u Altman Z-score
HAJIEZKHO OTPAKAIOT YCTONYIMBOCTh KOMIAHUN K KPATKOCPOYHBIM o0sg3aTenbcTBaM. Mo-
nesb npubbutbHOCTH (R2 = 0.953) noarsep/miia 3HAYMMOCTD TAKUX [TOKa3aTe e, Kak
ROA, ROE u ¢ounaHCOBBIi pbIdar, B OIeHKE CIIOCOOHOCTH NeHEPUPOBATH CTaOMJIBHYIO ITPHU-
6bu1b. B Mogenu oneparmonnoro pucka (R2 = 0.915, koppessiust 0.991) manbosibiee
BJINSIHUE OKA3aJI OIIEPAINOHHbIN JEeHEXKHBIN IIOTOK, YPOBEHb 38 I0J?KEHHOCTU U 1yBCTBU-
TEJIbHOCTHb K PBIHOYHBIM U3MEHEHUSM, UYTO CBUJIETETLCTBYET O TECHOU CBA3W BHYTPEHHEH
ornepannoHHoil 3bdeKTuBHOCTH ¢ YpoBHeM pricKa. PorHounbl puck (R2 = 0.963) oka-
3aJjics HamboJiee WyBCTBUTENeH K BojaruiabHocTu akimii, VaR, CVaR u nmpoussoaubiM
MHCTPYMEHTaM, 9TO JIeJIaeT MOJIE/Ib MOJIe3HON JIjId aHaJIu3a YCTOWYIMBOCTU K BHEITHUM
mokam. Hecmorpst Ha oTHOCHTEIBHO Gotee Hu3Koe 3Ha4deHre R2 (0.845), Moesb xemKu-
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pymoiero puckKa I103BOJIAE€T BbIgBUTL YA3BUMOCTU B BaJIIOTHOU 1 HpOHeHTHOfI 3aluTe,
IpeaoCcTaBJidd OPUEHTUDPDI JIJId COBEPIIECHCTBOBaAHU A CTpaTGFI/Iﬁ XeJI2KUPOBaHN .

BriBos,

[IpoBeniénnoe wucciesoBaHue IMOATBEPINIO BBICOKYIO 3(hMEKTUBHOCTH aJropuTMa
Random Forest mis 3a7a1 anamza u nporHo3upoBaHus (hUHAHCOBBIX PUCKOB TPAHCHA-
IMIOHAIBHBIX Koprioparumii. [locTpoennbie KitaccudukanonHasi 1 PerpecCHOHHBIE MOJIETN
IPOJIEMOHCTPUPOBAJIN HAJIEXKHBIE PE3y/IbTaThl Ha TECTOBBIX BBIOOPKAX, 00ECIIEYNB BHICO-
KIe TI0Ka3aTeIn TOYHOCTH ¥ WHTePIpeTupyeMocTi. Moie/ib COBOKYITHOTO PUCKA ITO3BOJIN-
JIa YBEPEHHO OTHECTU KOMIIAHUU K OJHOMY U3 YeTBIPEX yPOBHEH PUCKA, & PErPecCHOHHBIE
MOJIEJIU 110 TISITH KATeropusiM (JIMKBUHOCTH, TPUOBLILHOCTD, OMEPAIMOHHBIE, DBIHOYHbIE
U XeJKUPYIOIINEe PUCKN) MOKA3AJIN BBICOKYIO IIPOIHOCTUYIECKYIO CIIOCOOHOCTH, OCODEHHO B
OTHOIIEHUY JIMKBUJIHOCTU U ONEPAIMOHHON 3P (DEKTUBHOCTU. DKOHOMUIECKAs UHTEPIIpe-
TaIys pe3y/IbTaTOB IMO3BOJIIIA BBISBUTH HANDOJICE 3HAMUMBIE TIOKA3ATE/IH, BIUIIONIAE Ha
YPOBEHb KOPIIOPATUBHOIO PUCKA, CPEIN KOTOPBIX — OIEPAITMOHHBIN JICHEXKHBIH TOTOK, KO-
s¢durmentsr ukBugHOCcTH, Net Debt /EBITDA, ROA u CVaR. Ilpejcrasiennas Mmojesb
MOKET OBITh MCITO/Ib30BAHA B CHCTEMAX CTPATErMIeCKOr0 PUCK-MEHEKMEHTa U MHBECTHU-
IIIOHHOTO aHAIN3a, /IS TIO/JICPKKH PEIICHI Ha YPOBHE TPAHCHAIIMOHAIHLHBIX KOMIIAHU,
a TaKzKe CJIYKUTb 0a30il 715 TaIbHEHIINX UCCIeI0BAHNN B 00IaCTH TPUMEHEHUST MAITHH-
HOTO O0ydYeHUs B (pUHAHCOBOIN aHAUTHKE.
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B yciioBusix crpemMuTesibHOro pocta 06beMOB 1M POBOl HHMOPMAIINKA BO3PACTAET I10-
TPeOHOCTH B 3(h(HEeKTUBHBIX cUcTEMAX HH(POPMAIMOHHOTO ToncKa. CoBpeMeHHbIE TEXHO/I0-
I'UH UCKyCCTBeHHOTO nHTe/TekTa (Al), BKI0Yas MammuHHOe 00y YeHne, HePOHHBIE CeTH 1
SI3BIKOBBIE MOJIEJIH, TIOJTHOCTBIO U3MEHUIIN MTOIXO/IbI K TONCKY MH(MOPMAIIH, 00ecIieanBast
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boJiee pesieBaHTHBIE, KOHTEKCTHO OCMBIC/IEHHBIE U [T€PCOHAJIM3UPOBAHHBIE Pe3yIbTaThl. B
CTaThe pacCMaTpPUBAIOTC KJIIOUeBble TexHojorun Al, mpumeHsieMble B cHCTEMaX IIOMCKA,
nHMOPMAIINH, & TAKZXKE IIPUMEPbl COBPEMEHHBIX [TOUCKOBBIX IJIAT(OPM U UX APXUTEKTYP-
Hble 0COOCHHOCTH.

Nudopmannonnerit nouck [1-5, 8] - 910 mporecc HAXOKEHHUsT PEJEBAHTHBIX JTAHHBIX
3 OOJILIIOrO O0beMa HEeCTPYKTypupoBaHHON wuHMoOpMaru. Pannue mnHMOpPMAIMOHHO-
nouckoBbie cucteMbl (I1C) ocHOBBIBaIMCH HA WHBEPTHPOBAHHBIX HHJEKCAX ¥ MTPOCTHIX
ajropuT™max pamxkupoBanusg. OHu obecriednBasu ObICTPBIN MOUCK, HO HE YIUTHIBAJINA Ce-
MaHTUIECKYIO OJIN30CTh TepMUHOB. PaszBuTne MammHHOrO 00yvueHus TPUBEJIO K IMOsIBJIe-
HUIO aJITOPUTMOB, CIOCOOHBIX O0y4YaTbCd Ha JIAHHBIX U yJIydIIarTh KadecTBO moucka. C
BHEJIpeHnEM ITyOOKOTO 00ydeHus U TpaHC(hOPMEPOB CTaI0 BOSMOXKHBIM U3BJIEKATH DOJiee
CJIOYKHBIE KOHTEKCTHBIE 3aBUCUMOCTH MEKJIy 3allPOCAMU M JOKYMEHTAMU. DTH CUCTEMBbI
CIIOCOOHBI YYUTBIBATH CEMAHTUKY 3aIlpOCa, KOHTEKCT MOJIb30BaTe/sd U JlaXKe IPEeJICKa3bI-
BaTh €r0 HAMEPEHUs, YTO 3HAYUTETHHO MOBBIIIAET TOYHOCTH U CKOPOCTDb ITOUCKA.

Tpamummonnsie I1C npuasaTo Ha3bBATh JOKYMEHTAJIBHBIMUA CUCTEMAMM — B OTBET
Ha 3allpOoC II0JIb30BaTeEJid TaKWME CHUCTEMbBbI BbIJIalOT CCBLJIKKM Ha OTACJbHbIC JOKYMEHTDI.
Kaxkaprit m3 TOKyMEHTOB MOKET OBITh PA3HOTO 00beMa W BKJIYATH JIONMOJHATETHHYTO
nHMOPMAaIIIIO, KOTOpast MOKeT ObITh He CBA3aHa C 3aIlpOCOM IoJb30oBaress. Takum 00-
pasoM, JOKyMeHTabHbIE CHCTEMBI B OTBET Ha 3aIpoC I0JIb30BaTe st (POPMUPYIOT HADOP
JIOKYMEHTOB MJIM TEKCTOB, a He HerocpejcTBeHHO "oTBer Ha Borpoc'. Cucrema dacto
He "moHuMaet" cojiepKuMoe JOKYMEHTOB HOJTHOCTBIO — OHa, CKOPee COIOCTAaBJISET 3aIlIpOC
C MeTaJaHHbIMU JOKYMEHTOB, KJ/JIIOYEBbIMHU CJIOBaMHM, MHIACKCaMMU WUJIX JIPYI'UM CHOCO6OM.
Jls1 moncka mHGOpPMAIIKA B TaKO CHCTEME ITOJIb30BaTE/I0 HeOOXOMUMO 3aTPATUTh 3HAa-
YUTeJIbHOE BPEMsA Ha aHaJInu3 Haﬁﬂ‘eHHbIX JOKYMEHTOB, BMeCTe C T€éM IIOJITHOTa TaKOoro
MOMICKA SIBJIIETCsI BBICOKOM — MOYKeT OBITH HailIeH IITMPOKHI CIIEKTP OTBETOB Ha, 3aI1POC.

[Ipumepamu Takux cucrem siBisgoTea Google, Aunexe, Bing u mp.

B npoTrBOIOIOKHOCTE TPAJAUIMOHHBIM cucTeMaM, coBpemenubie [1C, ocHOBaHHBIE Ha
texnosiorustx Al, B KagecTBe pe3y/braTa BbIIAIOT MOJIb30BATENIO TOJTHOCTHIO TOTOBBIH OT-
BET Ha 3alpoc — peansyor pakrorpaduydeckuii mouck nudopmanuu |3, 5, 8. Takum
00pa30oM TOJIL30BATEIb TOJIYIaeT OJUH OT/IE/IbHBII JIOKYMEHT B KOTOPOM COOpaHbI BCE Ca-
Mble BarKHbIe (DAKThI U CBeJieHus Haiigennble cucremoii Al ma 3amnpoc. TounocTh Takoro
IMMOMCKA OY€Hb BBICOKA, 4TO II03BOJISIET OBICTPO MOJIYyIUTh OTBET. B drakTorpaduaeckoit
cUCTEeMe OCHOBY COCTaB/sieT 06a3a 3HAHUI, KOTOpas XpaHUT (PaKTbl B CTPYKTYPUPOBAH-
HOM WJTH CEMaHTHYECKOM BuJie (HAIpUMeD, B BHJIE OHTOJIOIHIH, rpadoB 3HAHUI HJIN BECOB
Heiipocern). CrucreMa MPUMEHSIET aHAJII3 CMBICJIA 3AIIPOCa, C UCIIOTH30BAHIEM METOIOB 00-
paborku ecrectBenHOro si3bika (NLP) wiu sormaeckoro BeiBojia. Bompoc mob3oBaresist B
TAKOM CHUCTeMe MOXKET MHTepPIPEeTUPOBAThCAd Ha YPOBHE CYNIHOCTEH U OTHOIICHUI.

[Tpumepsr Takux cucrem: MS Bing Copilot, OpenAI ChatGPT, Google Gemini, fugexc
Aumica u ap.

Takxke ciejlyeT OTMETUTb — B IOC/IE/IHEE BpeMs aKTUBHO PA3BUBAIOTCA T'UOPHIIHBIC
CHUCTEMBI, KOTOPbIE COBMEIIAIOT BO3MOXKHOCTH JOKYMEHTAJbHBIX U (haKTOrpaduIecKux
[1C: cnagaa HaXOAATCS JJOKYMEHTHI, & 3aTeM U3BJIEKAIOTCs U3 HUX (paKThl U (DOPMUPYETCST
TOYHBII OTBET HA 3aIIpPOC.

Paccmorpum nastee mogpobuee daxrorpacduteckue [IC u ux ocobeHHOCTH, a TaKKe
texHosioruu Al, jiexkariye B ux OCHOBe.
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Ha ocnoBe uznoxkennoro, dgpakrorpaduieckas CucTeMa J0JZKHA TOHITH €CTECTBEHHO-
SI3BIKOBOII 3aIIpOC TI0JIb30BATENs, HaiiTn B 6a3e 3HAHUN (MJIM B TEKCTAX) PEJIeBAHTHBIE
¢akThl WM BBIBECTH HOBBIE (haKThI JJOrUIECKUM I1yTeM. Heliporubie ceTu, npuMeHsieMbie
B TAKUX CUCTEMAaX, YJIYUIIalOT KaxK/IbIil 9Tal: MOHUMaHue 3aI1poca, MMOUCK (PaKToB, U3BJIe-
YeHUe OTBETA, BBIBOJL HA 3HAHUAX.

TexHOJIOTN HEPOHHBIX CETEl B COBPEMEHHBIX (pakTOorpadmiecKux CUCTe-
Max:

e Large Language Models (LLMs). Peasusytor monnManue BOIIPOCOB: MOJIEJIH TIO3BOJISI-
0T UHTEPIPETUPOBATH CJIOXKHDBIE, MHOTO3HAYHBIE NI KOHTEKCTHBIE BOIPOCH. [lepe-
dpasupoBaHme 3alpoca: IpuBeIeHne 3a1poca K popme, IIOHATHOIM /1711 6a3bl 3HAHMIA.
Matching (comocrasiienue) 3anpoca u NOTEHIUAIBHBIX (DAKTOB Yepe3 CeMaHTHIeCKUe
BeKTOPBI. Mojiesin TpancdopMepoB 00yUIatoTCsi Ha OOJIBIIIX KOPITycaX TEKCTOB, HC-
nob3ys 3amaan Tuia Masked Language Modeling wim Next Sentence Prediction,
9TO JIAET UM ITyOOKOE SI3bIKOBOE MOHUMAHUE.

e Neural Information Retrieval (Neural IR). Heiipocetn yuarca He mpocTo HaXOIUThH
¢akThI, HO paHKUPOBATH MMOTEHIINAIBLHBIE OTBETHI M0 BEPOSITHOCTH TPABUIHLHOCTH.
Wnorna mcrnonb3yercs JAByXITAHAs apXUTEKTypa: cHada a ObICTpOe H3BJICUYCHUE
KaH/IUIATOB, IOTOM UX TUIyOOKas IepeoreHKa HefpoHHoN Momenbio. s peanmmsa-
muu roro nojaxoia npumensiercst Mojgeb ANCE (Approximate Nearest Neighbor
Negative Contrastive Estimation).

e Neural Knowledge Graph Completion. Eciiu dakra sgBHo HeT B Oaze 3nanwuii, Heifpo-
CeTu MOTYT BBIBOJIUTH HOBBIE (hbakThl. [Ipumenstorcs momesm: Graph Neural Networks
(GNNs) u Knowledge Graph Embeddings. Dtu mojenn peaimsyoT JI0OMOJHEHIE
HEIOJTHBIX 0a3 3HaHUI.

e Extractive m Generative Question Answering. Extractive QA: momens HAXOIUT OT-
BeT Kak (pparMeHT CYIIeCTBYIOIIEero Tekcra min 0a3bl 3Hanmit. Generative QA: mo-
JIeJIb TeHepUpyeT OTBeT Ha OCHOBE (hakToB mim TekcToB. ApxurekTyphl Tuiia RAG
(Retrieval-Augmented Generation) koM6uHUpyoT onck dpakTos (retrieval) u ux nc-
I10JIb30BaHNEe B T'eHepaIul OTBeTa ¢ rmomoribio LLM.

Oinoit u3 manbosiee TexnoorundHbIX rudpuannix [1C, peaynsyonmx moucK Ha OCHOBE
Al gasnsierca MS Bing [6-7|. B ocHoBe dyHKIMOHUpOBaHMST 9TON CHCTEMBI HAXOJISITCS
rexuojiorun kommanun OpneAl (mogemu cepun GPT-4). Jlannoe perienue oty Iuio Ha-
spanue Prometheus Model, ono cosmemaer: Web Search (nowck B mnrepnere), Large
Language Model (LLM) — momens cepun GPT-4), Factual Grounding (mpussiska K pe-
aJbHBIM (baKTaM dYepe3 MOUCK ), He30MacHOCTh U KOHTPOJIb (TI0CTO6pabOTKA OTBETOB).

Teneps Bing obpabaTbiBaeT 3aIpoc MOJIB30BATENST IBYMS CIIOCODAMMU:

e Ilepemaqaa 3ampoca B Web Search. Kaccumaecknit nBmkok Bing BbIosiHsieT JT0KYy-
MEHTAJIBHBII TIOUCK: CTPOUT peJIEBAaHTHBIE PE3YIbTATHI, UCIOJIb3Ys TPa UITMOHHbIE
meTozibl [TC (06paTHbie UHJEKChI, PAHKUPOBAHUE U JIP. ).

e [lepenaua 3anpoca B LLM. 3ampoc obpabarsiBaercs GPT-4, koropas paboraer c
ydeToM HafigeHHbIxX JokyMeHTOB B Web Search. U3 naiieHHBIX JOKYMEHTOB BBIIIOJI-
HsIETCS U3BJIeUeHIE (DAKTUICCKOH MHMOPMAINYT 1 KPATKOE COJIEPKUMOE JIOKYMEHTOB
(amHOTAIMM) TIepenaercs B LLM Kak KOHTEKCT BMeCTe € 3alpOCOM IOJIH30BATEII.
D10 mo3BoJisieT JaBarh LLM 6ojiee TOUHBIE OTBETHI U yKA3bIBATH CCHLIKHA HA MCTOY-
HUKH ¢ nHOpMaIpeil, 9To0bl M0/Ib30BATEb MO TPOBEPUTH (DAKTHI.
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[1C Bing wacTto paboTaer Jydiiie KJIaCCUIECKUX MOJIXOJ0B BBU/LY CJIEIYIONTIX OCHOBHBIX
ocobennocreit. LLM moxkeT mpaBuIbHO HHTEPIPETUPOBATD CJIOZKHDBIE WU HEOHOZHAUHDBIE
BOIpoChl. Bing onmpaercs Ha peasibHble PE3YJILTATHI IIOUCKA, CHIXKas KOJIMYECTBO BbIJLY-
MaHHBIX OTBETOB. TOYHBIE OTBETHI Ha 3aITPOCHI (POPMYIUPYIOTCS HA €CTECTBEHHOM $I3bIKE,
MOHATHOM TIOJIb30BATE/I0. Y Ka3aHUe Ha UCTOYHUKU JI€JIAeT CUCTEMY MPO3PAYHOI.

Hecmotpst Ha mporpecc B coBpeMeHHbIX THOpuHbIX [1C, cymecTByeT psiji BBI3OBOB,
JIJIT KOTOPBIX €eIlle HeOOXOIMMO OyJIeT HAfTH pereHus: HeoOX0IMMOCTh OOJIBIITIUX 00HEMOB
obyuaronux JaHubix Jjyig LLM; BbicOKasg BbIYucCInUTEIbHas HArpy3ka U TpebOBaHUsS K
almapaTHbIM pecypcam; Mpod/ieMbl HHTEPIPETUPYEMOCTH MOjesieil; STHIecKue BOIPOCH:
duabrpanug nHGOPMAIUHT, 3alUTa IIePCOHATbHBIX JIaHHbIX, O00ph0a ¢ dQelikamu.

IlepcriektuBbl pazButus rudbpuanbix IIC odeHb mupokue u OTKPHIBAIOT HOBBIE
BO3MOYKHOCTHU JIJIsI TTOJTb30BATE S

e llcriosb30Banne MyJIBTHMOJIAIBHBIX MOjieseil (0ObeuHeHne TeKeTa, n300paKeHuii,
BUJIEO0) JIIsi OTBETOB Ha 3aIPOCHI TI0JIb30BATE/IEI.

e Pacmupenue Bo3zmoxkuocteit zero-shot u few-shot obyenus.

e VruybJieHue mepcoHaIn3aln 1 KOHTEKCTHOM a/lallTalli.

e [losbimmenne nmpospadnocTn u 00bsIcHUMOCTH pertennit Al-cucrem.

Cospemennbie Al-cucrembl nHGOPMAITMOHHOTO TOUCKA, JIEMOHCTPUPYIOT 3HATATETHHBII
IIPOI'PECC B IOHUMAHUU €CTECTBEHHOI'O sI3bIKa U IPEJIOCTAB/ICHUN PEJIEBAHTHON nH(MOpMa-
nuu. VIx BHepenne TpancOopMUpPYET MOIX0/bI K TOUCKY U B3AUMOJIEHCTBUIO ¢ nH(MOpMA-
1nuei, genas ux 00J1ee HHTEIEKTYaJIbHBIMIA, aJallTUBHBIMUA U 3P HEKTUBHBIMHA.
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Annoranusi: B cratbe paccMaTpuBaeTCsl TEKYINEE COCTOSTHAE U TePCIIEKTUBBI PA3BUTHUS
nedrTerazonoit orpaciu Peciiybsimku ¥Y30ekucrtan. [logaepkuBaercs crparernyeckas BaK-
HOCTH OTPACJIH JJIsi SKOHOMUKHU CTPAHBI U €€ BJINSIHUE Ha COMMATbHO-IKOHOMUIECKOE Pas-
BUTHE, BK/IIOYas 0becIiedeHne 3aHATOCTA HaceeHuA. AHATM3UPYIOTCA PE3YIbTATHI JT00bI-
qn raza kommaauamu B 2023-2024 rr. u poib AO «Y30eknedTeras» B 9HEPreTHIECKOM
cexkTope. Ocoboe BHUMaHUE YJIESIETC JIeATeIbHOCTH WHOCTPAHHBIX KOMIIAHUN B HedTe-
ra30Boil orpac/iu Y30eKucTana, nx BKJIaJy B 9KOHOMUKY ¥ JIMTHAMUKE JIOOBIYU TTPUPOIHOTO
raza. Takzke paccMaTpUBaIOTCS U3MEHEHUd B MOTPEOJIEHUH ITPUPOJIHOTO I'a3a B PErHOHaX
pecIryOJINKM.

KumoueBnbie ciaoBa: Hedreraszosasi orpacib, Y30eKucTaH, SKOHOMUYECKOe Pa3BUTHE,
WHBECTUIINN, THOCTPAHHBbIE KOMITAHWH, IPUPOJIHBIN ra3, PErUOHBbI.

BBE/IEHUE

HedrerazoBasi orpacib 3aHEMAET CTPATErMYECKH BayKHOE MECTO B SKOHOMHKE U WUT-
paer KJIOUYEBYIO POJIb B KOMILIEKCHOM pa3suTuu crpasbl [1]. C KaxKIbiM T0J0M 0Tpac/ib
IIOKa3bIBaeT BCE OOJIbINee BIUSHUE HA COMUATbHO-9KOHOMUYECKOE pa3BUTHE CTPAHbI, 00eC-
nednBasd 3aHATOCTL HpuMepHo 2% macenenus. Ha IpOTSKeHHH BeexX JeT HE3aBUCHMO-
cru Y30eKucTaHa pa3BuTHe TOILUIUBHO-9HEpreTnieckoro Komiuiekca (TOK) u mosbimenne
ero IOTEHINAJIa CTAJH IPUOPUTETHBIMU HAIPaBJIEHUAMHI B paMKaX IIPOIPaMM OOIIEro
CONAATHHO-3KOHOMUIECKOT'O PA3BUTHUs CTPAHBI.

HedrerazoBasi orpac/ib BIIEISETCS aKIIEHTOM HA HHBECTUIMOHHBIE TPOTPAMMBI (IIPO-
eKTbl) peajin3yeMble B paMKax MOJUTUKU MOCY/IaPCTBA, HAIIPABJIEHHbBIE HA CO3/IaHUEe HOBBIX
BBICOKOTEXHOJIOTMIHBIX ITPOU3BOJICTB, KOTOPbIE OCHAIIEHBI COBPEMEHHBIM 000D/ I0BAHUEM.
DTO TO3BOJISIET HE TOJIBKO 00€CIIeInTh ITyOOKYI0 epepabOTKy YIIeBOIOPOIHBIX PECYPCOB,
HO U OJIArONPUATHO BJIMAET Ha CO3J/[aHWE HOBBIX Pabodnx MecT. MOKHO HPEJIIOoI0KHITD,
9TO B Oy/IyIIeM IPHOPUTET OYIAET OTJaH TeM KOMIIAHUSIM, KOTOPbIe CMOTYT BHEJIPUTDH UH-
HOBAIIMOHHBIE TEXHOJIOTHH B He(TEra3oByIO IPOMBIIIICHHOCTD U PACIIUPUTD SKCIIOPTHBHIE
BO3MOXKHOCTH 3TOi chephl.

HesitenbaOocTb AO «Y306eknedTeras»

AO «V¥Ysb6eknedreraz» — KpylHeiIas rocy/lapCTBeHHas Hedrera3soBas KOMIAHUS Y3~
OeKmcTaHa, 3aHIMAIONIAsACH PA3BEIKON, JI00bIUell, TepepadOTKON U TPAHCIIOPTUPOBKOI yT-
steBosiopo1oB. OcuoBarHast B 1992 roty, KOMIAHUsST UTPAET KJIOYEBYIO POJIb B SHEPTeTH-
YeCKOM CEKTOpEe CTpaHbl, obecrieunBas 3HAYUTE/ILHYIO YaCTh BHYTPEHHETO TMOTPEOICHUS
SHEPIOPECYPCOB.

Ceromass AO «¥Y3beknedTrerass — 9T0 COBpeMeHHasi MHOI'OYPOBHEBas BEPTUKAJBHO-
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MHTErPUPOBAHHASA KOMITaHUs, 00beIMHSoNas cBbiie 50 MpernpusaTuii, BKrodas 13 cos-
MECTHBIX HpeanpusaTuii, 10 OCHOBHBIX IPEIIPUATHI 110 JT0ObIYe U IepepaboTKe yIJIeBOI0-
POAOB, a TaKzKe LEeJIblil Pl KyPUPYEMBIX LIPEIIIPUATUI.

O6mmit obbeMm 100b1Yn rasa kommnanuein B 2024 r. cocrasma 29 286 muiH M3, 9TO HA
1 414 vuta M3 (+5%) Gosbie, gem B 2023 1. Jlugepom 1o nmpupocty JA00bIYH B paMKax
KOMIIAHWY ITPUPOJIHOTO Tra3a sdBjsiercs Ycrioprcekoe [JIY, nmokaszasiiee mpupocT J0O0bIYH B
32%, 9TO KOMIIEHCUPYET CHMKEeHUE JOObIYHM Ha, JIPYTUX HPEIIPUATAIX.

CHukenue 10611 MpUpoHOro rasa, Hadbmomgaemoe B lypranckom HIJTY (-4%) u Ta-
s HTZLY (-0,4%), Tpebyer npucraibHOro BHUMAHUS HaJL TTOIpa3/ie/ieHIsIMUA 1 pa3paboT-
KU CTPATErWH 110 CTaOMIM3AINE WJIM KOMIIEHCAIIUH TI0TEPh, JIJI YMEHBITEHUsT HEraTHBHOTO
sdderTa 0ObEMaM JTOOBIYN IPUPOIHOIO I'a3a KOMIIAHHUEI.

Hauaso qo6eran OO0 «Uz-Gas Project» B 2024 r. (373 muti M3) mojraepkuBaeT HEOOXO-
JIIMOCTD PeaJIN3alluil HOBbIX HHBECTUIIMOHHBIX IIPOEKTOB JIJIsI IIO/[JIEPIKAHIA U YBEJINIEHUA
00beMoB J100br4u B Pecrybiinke.

JlesaTe IbHOCTh MHOCTPAHHBIX KOMIIAHU

B nociiennune necaruietus: ryiodam3anus SKOHOMUKHU Ce/Iala Me¥KTyHapO/IHOe CO-
TPYJIHUYECTBO B OOJIACTU SHEPreTHKU elle 0oJjiee aKTyaJbHBIM, YeM Korja-an0o. Pec-
nyosimka Y30ekucraH, obJajiasg 3HAYUTETbHBIMU 3allacaMi ITPUPOJIHBIX PECYPCOB, PU-
BJIEKAeT BHUMAaHIE KPYIIHBIX HHOCTPAHHBIX Koproparmii Takme xak "JIYKOIJI "Tas-
mpom "Epsilon "SANEG "xenaomux nHBECTHPOBATDH B Pa3pabOTKy 1 J00BITY SHEpreTnte-
CKHUX PECYypPCOB, aKTUBHO TOJJIEPXKUBAS [TOJIUTHKY TOCYIaPCTBA 3aK/IH09as J0JT0CPOIHBIE
KOHTPAKTBI O pazjelie MPOAYKINU. ¥Y30eKCKas ra30Bas OTPAC/b CTAJTKUBACTCS C CEPbEe3-
HBIME 33J[a9aMU ¥ HEOOXOMMO HAPACTUTH JOOBIUY Ta3a Jijisl YAOBJIETBOPEHUsT BO3pacTa-
IOIET0 BHYTPEHHET'O CIIPOCA U MOJJICPKKU SKCIIOPTHBIX BO3MOXKHOCTEI!.

JIVKOWJI siBiisiercsa JaepoM cpe/in MHOCTPAHHBIX KOMIIaHHI 110 ofbeMan 1o6bram (11
408 mue M3 B 2024 1), HO TOKa3bIBaET 3HAYMTEIbHOE CHIZKeHEE 7100bran (-21% k 2023
r.). JlaHHas TeH/IeHINS BhI3BAHA TEXHOJIOTUIECKOH aMOPTU3aIliell U UCTOIIEHIEM MeCTO-
POK/IeHNUi, B 9aCTHOCTHU, MecTOpoxK IeHuil Karapivckoit rpymmbel. HecmoTpst Ha cHIzKeHMe
00BEMOB JIOOBIYH, KOMIIAHUA TaK KE OCTACTCS JIUJIEPOM CPEJId MHOCTPAHHBIX TPEITPUs-
THI.

['ABITIPOM Ttak:ke cHE3WI 00beMbl, HO He3HaunTe bHO 10 140 muta M3. Kommanus
BeJla peain3alio IIPOEKTOB B 00JIACTU T€0JIOTOPA3BEIKH U JOOBIUN IIPUPOIHOTO ra3a Ha
[TaxmaxThl KOHTPAKT KOTOPOIo 3aKOHYM/ICA B Jekadbpe 2024 roaa.

EPSILON pe3sko napactus go00bray — poct B 7 pa3 70 2 102 myia M3, KOMITaHUS 3aKJII0-
YUJIa HOBBIE JIOTOBOPHI C IIPABUTEILCTBOM HA PEAJIN3AINI0 MHBECTUIINOHHBIX IIPOEKTOB B
obracT JOOBIYN IIPUPOAHOro raza [2]|. 3amycK HOBBLIX MECTOPOXKICHUI U MHBECTUIUH B
JTOOBITY TTOKA3bIBAIOT HAIVISTHBIA PE3YIbTAT.

SANEG mnoxkasbiaer crabuibiblii 1 yBepennbiii poct #a 13% mo 1 739 mum m3, uro
TOBOPUT O MO3UTHUBHON JTUHAMUKE PA3BUTUS KOMIIAHWH.

JAunamuka pernoHajbHOro norpedsienus ra3a B Tabsmie 1 npejcraBiennbl JaH-
HbIE O JJUHAMUKE TOTpeOJICHIS TTPUPOTHOrO Ta3a HacesjaeHueM B Pecrybiimke Y30ekucTan
B 2023-2024 rT., KOTOpas JEMOHCTPUPYET POCT MOTped/eHns 10 BceM permonam. ['opos
TamkeHnT gBjsieTCs JUAECPOM ¢ 00BEMOM IOTPEOJICHNsT ITPUPOJTHOrO ra3a 00bEMOM B 2,7
MJIDJL M3, KOTODBIH pacrer exkerouo [3]. B messix obecriedenust moTpeGHOCTU HACEEHMsT
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QHEPIreTUIeCKNMU pecypCcaMn aKTyaJ/IbHO Ha CGFO,ZLHHHIHI/Iﬁ JE€Hb paBpa6aTblBaTb HOBBIC
NHBECTUIIUOHHbIE IIPDOEKTbLI B OTPacCJ/Ib, 9YTO IIOBBICUT 9HEPIE€TUYIECCKYIO CTaOUJILHOCTDL B
OTpacjidX 3KOHOMHKU.

Tabuma 1. O6bEMbI TOTPEOIEHUS TPUPOIHOTO ra3a B Pecrybinke Y30eKucTan B
2023-2024 rr. 6e3 yuera IPOMBIIIIEHHOTO CEKTOPa (MJTH. M3).

Perron 2023 2023 2023 2024 2024 2024
(O6aacTh) Beero | Hacenenme |OnToBan | Beero |Hacenenme | OnroBan
Auzszax 835.1 530.2 304.9 845.3 529.1 316.2
Kamkagapea 762.8 373.9 388.9 785.7 372.4 413.3
Cupnapea 500.5 342.7 157.8 5114 343.0 168.4
Cypxannapba 675.9 226.8 449 1 690.8 225.0 465.8
Anmmran 701.3 301.1 400.2 716.7 297.8 418.9
Byxapa 721.8 3214 399.6 734.5 319.2 415.3
@eprana 082.4 282.3 399.8 096.2 279.4 416.8
Hamanran 088.6 289.5 399.1 707.1 286.1 420.0
Camaprasn 709.9 309.2 400.7 724.0 307.9 416.1
TamxeHT 0001 783.2 381.1 401.3 799.5 378.7 417.4
XopesMm 661.7 260.9 400.8 673.8 259.2 416.9
Hagonit 0641.3 241.7 399.6 054.6 239.3 417.6
Kapakanmaxcran 652.1 2514 400.7 663.3 249.8 416.5
TamxkenT (ropox) 2703.5 1499.8 1203.7 | 2759.2 1493.4 1265.8
SAKJ/IFOYEHUE

Ucxoms 3 tekyteit cutyannn pocta moTped/ieHns IPUPOTHOTO Ta3a B Y 30eKucTaHe n
HCTOINEHNsT 3aI1aCOB TEKYIINX MECTOPOKJIEHIIT, CTPYKTYPa peaTn3alini ra3a KOMITaHISIMI
B OyyIneM MOXKeT CyIlecTBeHHO m3MeHmTcd. [lo mporrozam Hemenkoit kommepdeckoit
rpymnsl (GET) #a 2030 rog obmias norpebHOCTD B IpUpoiHOM rase Pecrybinkn Y36eku-
cTaH BbIpacTeT 110 45,6 Mapa M3 B TOJl, 9TO HMOTPEOYET IOJHOIO IepeHAIPaBICHIT BCEX
[OCTABOK (BKJIIOYAsT IKCIIOPTHBIE 00bEMbI) Ha BHYTPEHHUIT PBIHOK CTpaHbI [4].

Cnucok aureparyphbl:

1.CoBpeMeHHOE COCTOSIHUME U TIEPCIEKTUBBI Pa3BUTHs HeTErazoBoro KoMiiekca Pec-
nybukn Ysbexucran [lonaesa I'B. — PI'V wedru n raza um. .M. I'ybkuna // [Diek-
TpoHHBIH pecypc| — Pexum mocryma: https://cyberleninka.ru/article /n/sovremennoe-
sostoyanie-i-perspektivy-razvitiya-neftegazovogo-kompleksa-respubliki-uzbekistan
2.0TKpbITHE  Ta30KOHJEHCATHOI'O  MECTOPOXKJeHus B  Y30ekucrane AMepuKaH-
ckoit  kommanmeit Epsilon //  [Qmexkrponmbiit  pecypc] — Pexum  gocryna:
https://neftegaz.ru/news/Geological-exploration /541502-amerikanskaya-epsilon-otkryla-
v-uzbekistane-ocherednoe-mestorozhdenie-gazokondensatnoe/

3.Ilporros  Hewmemnckoit ~ kommepueckoit  rpymmet  (GET)  //  [Quexkrponnbrit
pecypc| - Pexxnm JIOCTYIIA: https://www.german-economic-team.com/wp-
content /uploads/2022/02/GET _UZB PB 05 2021 RU.pdf

4. TormmBHO-3HEpTeTUYECKUE  TMOKasaTejn  PecnyOiukn — Y30eKuctan — oduIluab-

188



Hble JlaHHBIe AreHcTBa 1O crarucruke // [Duexrponuslii pecypc| — Pexum mo-
cryna; https://www.stat.uz/ru/ofitsialnaya-statistika/energoeffektivnost-i-toplivno-
energeticheskij-balans

Ilepeocmbiciienne gomalmnHero 3ajanus B snoxy MU: ot
dopMaIbHOIO BOCHPOU3BEJIeHNs K AKTUBHOMY
SI3LIKOBOMY B3aMMOJIeiCTBIIO

TagxunbaeBa /.

nokTop dunocodun no neparorndeckum xaykam (PhD), norent kadenpor mHOCTpaHHBIX
sa3bikoB MI'IMO-TamkenT
diltadsh@mail.ru
hitps://doi.org/10.5281 /zenodo. 15511039

Annoranmsa B nannoii craTbe paccMaTpUBAIOTCS MTPOOJIEMbI O0YIEHUS WHOCTPAHHBIM
sI3bIKAM B 910Xy IudpoBu3anyuu 1 uckyccrsennoro unresekra (M), aprop obpariaer
BHUMAaHIE Ha HEOOXOIMMOCTb OOHOBJIEHUsT METOIMK 00y1ueHus B smoxy W n anasmsupyer
HOBBIE TEHJIEHIINN COBPEMEHHOI'O YPOKa MHOCTPAHHOI'O SI3BIKA.

Kuaro4eBbie cioBa: VcKyCcTBeHHBIH HMHTENIEKT, KPU3UC TPAIUIMOHHOIO IOJIXOJa
00y4eHust, COBPEMEHHbIE MEeTOJbI 00yUYeHHMsl MHOCTPaHHbIM s3bikaM, Computer-Assisted
Language Learning (CALL), Flipped Classroom.

[losiBuBIIAsics B obpasoBare/nbHBIX Jjebatax 1970-x romoB  dpasza «Tod der
Hausaufgabe» (B mepeBose ¢ Hemenkoro — «CMepTh JIOMAITHErO 3a/IaHUsI» ) CTajIa CHM-
BOJIOM HAPACTAIOIIET0 KPU3NCA TPAIUIIMOHHOTO MIKOJIBHOTO MOIX0a K O0YIEeHU0. DTOT
JIOBYHT OTPpazKaJI IPOTECT MIPOTUB PYTUHHOM 1 (hOpMaIM30BaHHON 00Pa30BaTE/ILHOM ITPaK-
TUKHU, B KOTOPOI yJaIluecs BBITIOJIHSIN JJOMAIITHUE 38/IaHUsT MEXaHUIeCKU, He TIOrPYKasiCh
B CMBIC/I y4eOHOIO MaTepuaJia U He BCTyIas B akTUBHOe B3auMojeiictsue ¢ HuM. |7| Tlep-
BOHAYAJIbHO 3Ta (POPMY/JIUPOBKA MO[MUYEPKUBAIa KPUTHKY MOJIEH 00ydIeHUs, OPUEHTHPO-
BaHHOI Ha YHUMDUIIMPOBAHHBIE 3aIaHUsT U UTHOPUPYIOIIEH NHINBU/Lya/IbHbIE TTOTPEOHOCTH
YUIEHUKOB B OCBOGHUU 3HAHUIT Y€PE3 OCMBICJIEHHYIO JeATEIbHOCTD. B yC/I0BUsIX Ke CTpeMu-
TEJILHOT'O PA3BUTHUS UM POBBIX TEXHOJIOTHI 1 0COOCHHO UCKYCCTBEHHOTO MHTE/IJICKTA, JIAH-
Hasl ujes MpruodbpeTaeT HOBOE 3By4daHue. B coBpeMeHHOM 00pa30BaTe/IbHOM ITPOCTPAHCTBE,
e M1 MozKeT BBITOTHATE TPaUITMOHHbIE 33/1a91 (IIepeBO/] TEKCTa, COCTABJIEHIE OTBETOB,
pellenne TpaMMATHIeCKUX YIIPAYKHEHN{T) ¢ BBICOKOH CKOPOCTHIO M TOYHOCTHIO, TPAKTHKA
MIPOCTOTO HA3HAYEHUs JIOMAIITHETO 38 /IaHns 0e3 KOHTEKCTa U COIPOBOXKICHUS TEPsAeT CBOIO
9P HEKTUBHOCTL. ITO OCOOEHHO aKTYaJbHO B 00JIACTH OOYyUYE€HUT WHOCTPAHHBIM si3bIKAM,
/i€ KJII0OUYEeBbIM CTAHOBUTCS HE CTOJIBKO 3HAHUE MIPABUJ, CKOJIBKO CIIOCOOHOCTD ITPUMEHSITh
s3bIK B peajibHbIX KOMMYHHKATUBHBIX cuTyanusx. ObpasoBarenbHas cpelia, B KOTOPOIt
00ydJaroTCs COBPEMEHHbBIE yUalliecs, HACHIIEeHa UMPOBLIMU UHCTPYMEHTAMU U HWHMOP-
Marueit. BO3MOXKHOCTH MTHOBEHHOTO MOy Y€HIs TOTOBOI'O OTBETA, ITEPEBOJIA, MJTH JIaXKe CO-
CTaBJICHHS SCCE MPU TOMOIIM TaKUX MHTe/LUIeKTyaIbHbIX cucteM, Kak ChatGPT, Gemini,
Copilot mmu Google Translate, meaer BbIO/HEHNE TPAIUIINOHHBIX JIOMAITHAX 38 IaHUI
HE TOJIbKO MaJI0d((MEKTUBHBIM, HO U 3a4aCTYIO JIMIIIEHHBIM MOTHBAIUU. B 3THUX yca0BusIxX
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BCE Yallle CTABUTCS ITI0J COMHEHUE caMa I1eJ1eCO00Pa3HOCTh JOMaIlHeil paboThl B €€ Ipu-
BbIUHO# (hopme. C BHeJIpeHNEM UHTEPAKTUBHBIX ILIAT(MOPM, MYJIBTUMEIUITHBIX PECYPCOB
U CPEJICTB UCKYCCTBEHHOT'O MHTE/JIEKTa 3HATUMOCTD TPAJUIIMOHHBIX (hOPM JIOMAIITHEH pa-
OOTBI CHUZKAETCH 110 HECKOJILKUM TPUIHHAM:

e CrangapTHble yIPayKHEHUs] YaCTO HE PA3BUBAIOT ITOJTHOIEHHOW KOMMYHUKATUBHOMN
KOMITIETEHIINN, OCTaBasdCh HA YPOBHE PENPOIYKIIMN OTIEJAbHBIX A3BIKOBBIX CTPYKTYD.

e Yualiuecs HEPEJKO UCIOIb3YIOT CTOPOHHUE UG POBBIE PECYyPChI, BKJIIOYasi CUCTEMbI
NU, nna aBTOMATHYIECKOTO BBITIOJTHEHUSA 38 /IaHNN, YTO CHUKAET YPOBEHDb JIMIHOT'O BOBJIE-
YeHUs B yIeOHBIN ITPOIIeCC.

e DOpMATTBLHBII TOIXO/ K BBITOJHEHHIO 3a/IaHUI IPUBOUT K TOMY, 9TO OCBOCHHUE A3BIKA
CBOJIUTCS K MEXaHUYECKOMY BOCIIPOU3BEJIEHHIO MPABUI U (dbpas, 6e3 Pa3BUTUs A3BIKOBOTO
Mblnutenus. |1; 3-5]

B orBer Ha 3TH BBI30BBI 0OOpa3oBaTe/bHAS ITPAKTUKA IIpe/ijlaraeT MHHOBAITMOHHbBIE TTO/I-
XOJIbI, COUYeTaloNnne aKTUBHBIE MEeTO/bl 00yueHnsa u 1mdposbie TexHogorun. Cpean HUX
ocobenHo 3naunMbl MeTosibl Computer-Assisted Language Learning (CALL) u Flipped
Classroom (mepeBEpHYTHII Ki1acc), KOTopble (hOPMUPYIOT HOBYIO JUIAKTHIECKYIO Tapa-
JIUTMY, OPUEHTUPOBAHHYIO HA PEAHHOE sA3BIKOBOE B3aMMOJIEHICTBUE U OCMBICJIEHHOE YCBO-
enne marepuasa. Merog Computer-Assisted Language Learning (CALL) mpeacrasisier
co0O0I1 TTOIX0/ K 0O0YyYEHUI0 MHOCTPAHHBIM S3bIKaM, OCHOBAHHBII Ha MCIIOJIb30BAHUA KOM-
MBIOTEPHBIX U MUQPOBBIX TexHOo0THi. OH OXBATHIBAET MUPOKUIl CIIEKTP IIMPOBLIX WH-
CTPYMEHTOB, HAIIPABJICHHBIX HA PA3BUTHE PA3JIMIHBIX ACIEKTOB SI3bIKOBON KOMIIETEHITHHI
[2; 57-71]. Cpesu HUX MOXKHO BBIJIEJIUTH CJIELYTOIITE:

e llurepakTuBHbIE 33/IaHUS U TPEHAXKEDPDI, [IPEJICTABICHHbIE HA TAKUX IJIaT(OpMax,
kak Duolingo, Busuu u jp., npeiocTaB/isiioT BO3MOXKHOCTHU JIJIsi WHJIMBUIYaIbHON OTpa-
OOTKHN I'paMMaTUIECKUX CTPYKTYDP, JIEKCUKH, IPOU3HOIICHUS.

e MybruMe/ InitHbIe PECYPChI, TaKKhe KaK BUJICOJIEKITNH, [TOIKACThI, aHUMAIIMOHHbIE PO-
JIMKU, TTO3BOJAIOT YYaIIUMCH BOCIPUHUMATH A3BIK B €CTECTBEHHOM KOHTEKCTE, YTO CIIO-
CcOOCTBYeT Pa3BUTUIO HABBIKOB Ay IMPOBAHUSA U MEXKKY/JILTYPHOI KOMIIETCHITHH.

e CucreMbl NCKYCCTBEHHOTO MHTEJIIEKTA, TaKNe KakK MHTEJIEKTyaIbHbIE PEIeTUTOPDI
U aJalTUBHBIC 00ydJaloue m1aTdopMbl, IMPEIOCTABIAIOT IEPCOHATUZUPOBAHHYIO 00paT-
HYIO CBSI3b, QHAJU3UPYIOT TUIHUYHBIC OMMUOKU W Ipe/laraioT 3a/JaHud C yIeTOM YPOBHS
BJIQJICHUS SI3BIKOM U WHJIMBUIYAJIBHBIX TOTPEOHOCTEH CTYIEHTA.

Cospemennble uccieopanus (Hanpumep, paborel A. Karunckoit u apyrux) moagdaép-
kuBaioT, uro npumenerrne VW B pamkax CALL 3uaunTenpro mosbimaer 3pGHeKTHBHOCTD
obyuenusi. OcOOEHHO BBIJIESIOTCS CJIEIYIONIIEe BO3MOXKHOCTH:

o lIl-anropuT™bl aIalTUPYIOT CJIOYKHOCTH YIPaXKHEHUN B 3aBUCUMOCTH OT YPOBHHA
3HAHUN yYallerocs, 4To JejaaeT odydenue OoJiee 1eIeHapaB/JIeHHbIM U MOTHBUPYIOIIIM.

e llcnosb3oBanne dar-6oto (Hampumep, Replika) mpegocrasiisier BO3MOXKHOCTD Tpe-
HUPOBKH YCTHO# peun B 1OJIy(OpMaJIbHON 0OCTaHOBKE, MOJEIUPYS YKUBOE ODIINEHHE C
HOCHUTE/ISIMH S3bIKA, 9TO JIACT BOZMOXKHOCTH IPAKUTHKOBATH PA3TOBOPHYIO PEUb.

o llucrpymentsr U criocobHBI B peaibHOM BPEMEHU JTUArHOCTUPOBATH I'PaMMaTHYe-
ckre n (poHETHIeCKne HEeTOYHOCTH, MPEJOCTaBIIsdAs OllepATUBHBIE PEKOMEHJIAIUN 110 UX
ucnpasiennio. [1; 3-24]
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METO/, IIEPEBEPHYTOI'O KJIACCA (FLIPPED CLASSROOM)

OpauM U3 SpKAX IPUMEPOB TpaHChOpMaIni 00pa30BaATEILHOIO TOJAX0AA SIBJIACTCH
mogiestb nepesépuyroro kiacca (Flipped Classroom). Briepsbie ona 6bl1a peaim3oBaHa B
2007 romy nemaroramu /[zxonaranom Beprmanom u Aaponom Camcom, mperoiaBaTesissMu
mkosibl Woodland Park High School (CIIA). CTosKHYBIIHCH ¢ OTPaHUIEHHBIM BpEMEHEM
Ha O0'bSICHEHNE TEOPUH B KJIacce, OHU HAYAJIN 3alINChIBATH KOPOTKHE BUJIEOYPOKH C JIEKIIH-
OHHBIM MaTepHaJjioM, KOTOPBI YIeHUKN JIOJIZKHBI OBLIN M3ydaTh JOMa. TakuM oOpasoM,
ayJINTOPHOE BpeMsi BBICBOOOXKIAJIOCH JIJISI TPAKTUIECKON JIesITeIbHOCTH, TPYIIIOBBIX 00-
CYKJIeHWH 1 aHaJn3a CJIOKHBIX BOIPOCOB.|4; 451-463] OcHoBHBIE IpEMMYyIIECTBa METO/IA
Flipped Classroom 3ak/i09aloTcs B CJIEIYIOIIEM:

o VunuBuyaabHbIil TeMIl OOyUeHus: CTYJIEHTHl MOT'YT U3ydaTh TEOPETHUYECKUil MaTe-
puaJt B yJ00HOE Ik HUX BPEMs U C HYKHOI CKOPOCTBIO, IlepecMaTpuBas IIpu Heob-
XOJIUMOCTH CJIOZKHBIE (DPATMEHTHI.

o [loBbIlienne BOBJIEYEHHOCTU: 3aHATUS B KJIACCE CTAHOBATCS NHTEPAKTUBHBIMU, BKJTIO-
YalOT POJIEBBIE UT'PBI, TPOEKTHYIO PaboTy, 00CYKJIeHNE PEAbHBIX KECOB.

o DopMuUpoOBaHrEe KPUTUIECKOT'O MBIIILICHUS: yUYaIlllnecs He IPOCTO YCBAUBAIOT MaTEPH-
aJI, HO yJaTcs ero aHaJN3UpPOBaTh, OOCYZK/IATh U TPUMEHATH B HOBBIX CUTYaIIIX.

B KOHTeKcTe TpenojiaBaHnsl MHOCTPAHHBIX SA3BIKOB JAHHBIN ITOIXO0JT TIO3BOJISET Tepe-
HECTHU STAIl O3HAKOMJIEHUS C FPAMMATUYECKIMU CTPYKTYyPaMU U JIEKCHKOI B JOMAIITHIOIO
30HY, & HA 3aHATHUAX COCPEIOTOUYNTHCS HA peaslbHON sI3bIKOBOI IIPAKTUKE — JINAJIoraxX, JI1C-
KYCCHSIX, MOJIC/INPOBAHIM KOMMYHUKATUBHBIX cuTyaimii. [5; 33| MaTerpaiust TeXHoI0rnit
HCKYCCTBEHHOT'O MHTEJJIEKTA B MOJIE/b IIEPEBEPHYTOrO KJIaCCa OTKPHIBAET HOBBIE BO3MOK-
HOCTHU JIjId TTePCOHAIM3AINA U THOKOCTU y4ueOHOro Iporecca. [Ipumepsl Takux perrenmit
BKJIIOYAIOT:

e U111 criocoben oTciie:KuBaTh, Kakue (hparMeHThbl 00y4JaloNuX BUIEO BBIZBIBAIOT Y CTY-
JIEHTa, 3aTPY/IHEHUsI, U Ha OCHOBE 9THUX JAHHBIX IpeJIararh JOMOJTHUTEIbHBIE PA3b-
SICHEHUS NJIN 33 IaHUA.

e Ha OCHOBe aHa/mM3a Iporpecca cryienta NI moxker aBromMaTndecku (pOpMHPOBATDH
3aJIaHUs, COOTBETCTBYIOININE TEKYIIEMY YPOBHIO 3HAHWUI U OOYYAIOIIIM IIEJISIM.

e U1 moxkeT OleHUBATH YCTHBIE U MMMCHbMEHHBIE OTBETHI YUAIerocs, BhISIBIIsAs OIUOKI
U Ipejyiaras IMyTU UX UCIHPABJIEHUS, YTO YCKOPSET MpOoIecc OOyUIeHUs U MOBBIIIAET
ero 3¢ dekTuBHOCTS. [6]

Takum 06pa3oM, B YCJIOBUSIX CTPEMUTEIHLHOTO TEXHOJIOTMIECKOTO MIPOIPEecca U aKTUB-
noro BHeipernd N B obpazoBanne cTaHOBUTCSH 0YEBHTHON HEOOXOIUMOCTD IIEPEOCMBbIC/Te-
HUSI TPAJUIMOHHBIX (hOPM 00y UeHusI, BK/I04Ias poJib goMarraeir paborsr. Metonsr CALL u
Flipped Classroom, ocobeHHO B cOYeTaHNUN C WHCTPYMEHTAMHU MCKYCCTBEHHOTO MHTEJLIEK-
Ta, CO3/AI0T yCJIOBU JJIs MOCTPoeHns Hosiee TUOKOI, MOTUBUPYIOMIEN M Pe3yIbTaTUBHOMN
sI3BIKOBOM cpejibl. OHM CITOCOOCTBYIOT MEPEXO/y OT (hOPMAJIBHOTO BOCIIPOM3BE/IEHUS Ma-
Tepuajia K ero OCMBICJIEHHOMY OCBOEHUIO U IMPAKTUYEeCKOMY IPUMEHEHUIO, YTO OCOOEHHO
BakKHO B 00yYeHUU MHOCTPAHHBIM si3bikaM B XXI Beke.
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Hecmorpst na conpaibHO-3HAYNMBIC [[EIM COBEPIICHCTBOBAHNSA JOCTYIIHOCTH W Kade-
CTBa OKA3AHUA MC/UIMHCKOIT IIOMOIIIH, HCIOJIB30BAHNE HCKYCCTBEHHOIO HHTEIIJICKTA B Me-
JUAIMHE CBS3AHO C BBICOKMMM DHCKAMH IPUYMHEHUS BPEJIA YKU3HU U 3J0POBBIO I'Dazk-
jganuna. PaspaboTka HOBBLIX METOJOB JHAIHOCTHKH ¥ JICUCHHsI HPEJIIOIAraeT yCTAHOB-
JICHUE JIOJIZKHOI'O IIPABOBOTIO PErYJIMPOBAHUA, OLPEEAIONICI0 HEOOXOANMbIE PABOBBIC
MEXaHU3MDBI JIJId CHHU2KEHHA PHCKOB, BOSHHKAIOIIUX B IIpOoHECcCe IPpUMEHECHUA TCXHOJIOI'NU
HCKYCCTBEHHOrO mHTesIeKTa (gamtee - UIT).

Texnosornu NN B MeTUIIUHCKO# JIeATETLHOCTH CETOJIHS B OCHOBHOM BBITIOJTHATIOT (DY HK-
IO <«IIOMOIIHUKA Bpaday, MMPeI0CTaBJIgs BO3MOXKHOCTb OblcTpee n 3 heKTuBHEe MIPO-
aHAJIM3UPOBATHL OOJIbININE JAHHBIE JIJIs TIOCTAHOBKM Juartnosa. Ho paspabordukamu yke
CO3JIAHBI M HAYMHAIOT BHEJIPSIETCS B MeINIIMHCKYIO MpakTuKy Texuosorun NI, paborao-
Ie aBTOHOMHO ¥ He 3a/IefiCTBYIOIIE MHEHIE Bpavia, B YaCTHOCTH PA3BUTHE ITPUMEHEHU T
apronomuoro U nanupyercs pazpabordnkaMu B TeX cepax MeJIUIMHCKON JiesdTeIbHO-
CTHU, TJIe PUCKU €I'0 UCIO0JIb30BaHus 0e3 KOHTPOJIs Bpada OIEHUBAIOTCS KaK MUHUMAJIbHBIE.
Taxue perrenns Obln BHepeHbl B arpese 2024 roja, Korja CTajgo U3BECTHO O HaJaje
npumenenus apronomuoro M B perrrenosoruu.

Hecmorps Ha akTuBHOe BHejpenue Texnosoruit U B MeumumHCKyYI0 TPAKTUKY CTOUT
OTMETUTH OTCYTCTBUE YETKOI'O 3aKPCIJICHUA ITPaBOBOI'O pe2KMMa MCKYCCTBEHHOI'O MHTEJI-
JIEKTa M, B TIEJIOM, TO PEryJIMPOBaHME, KAKOe Mbl MMEEM Ha, CErOJIHANIHUI JIeHb HOCHT
9KCIIepUMEHTAIbHbI Xapakrep [1].
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[Toka mpaBoOBOII PEKUM HMCKYCCTBEHHOI'O WHTE/JIEKTA HAXOIUTCS Ha cTaguu (hpOpMU-
poBanusi, Texuojioruu MM daxkTrndaeckn BBOAATCA B IpaskIaHCKUN 000POT dYallle BCEro B
cocTaBe IIPOTPAMMHOTO 0ODeCIedeHns U PErncTpupyorTca PocrmareHToM Kak IIpOrpamM-
Hble IPOJYKTHI ¢ HcHosb3oBanneM TexHosorun U (2], a 3aTeM mpoxomsT perncrpario
B Ka49eCTBE MCIUITMHCKUX HBILGHHfI JJIgd BOSMOZKHOCTH UX ,HaﬂbHefH_HeFO HNCIIOJIb3OBAaHU A
B MeJIMITNHCKOM mpakTuke. IIpu srom Ha Havasmo 2025 roga B Poccun 3aperucrpupoBaHo
yxke 6ostee 30 memunuackux uzgesuit (B Buge 110), ncnonpsyomux rexunosiornn UM u
UMEIOIINX JICHCTBYIOIIEE perucrpaironnoe yiaocropepenne Pocsnapasnasizopa. [lpu pern-
CTpaIlUK YIUTHIBAIOTCA TosiokeHus «[IpaBui Kiraccudukanmm MeIu3/ et B 3aBUCUMO-
CTH OT MOTEHIUAJILHOTO PUCKA IPUMEHeHUs > (3], rjie B COOTBETCTBUH € II. 45 TIPOrpaMMHOe
obecrieuenue ¢ npuMenenneM Texnosornn VM orHeceno K caMoMy BBICOKOM KJIACCY PHCKa,
(kacc 3).

Ceromnst Hambojiee akTUBHasi paboTa BeIeTCss B 00JIACTH TEXHUYIECKOTO PEryanpoBa-
Hus TexHosiorun U, aTo Ha HavabHOM 3Talie IPeICTaB/ISeTCs B 1I€JIOM JIOTUIHBIM, HO
AKTUBHOE BHEJPEHNe MCKYCCTBEHHOI'O MHTE/JIEKTa B I'PaXKIAHCKHUI 000POT JIOJIZKHO CO-
MIPOBOKIATHCST TIOHNMaHUEM er0 0COOEHHOCTEeH BCeMU yIacTHUKaMI 000POTa, & yINThIBas
BO3MOYKHBIE PHUCKHU €ro IMpPUMeHeHHs JOJIKHa OBITh BhIpaboTaHa crcTema OOINEero mu Crie-
[IAJIHBHOTO PETYINPOBAHNUsI, HE TOJIHKO HHMOPMAIIMOHHOIO, HO W I'ParkIaHCKO-IIPaBOBOTO,
MeIMITTHCKO-TIpaBoBoro u Jip. IlepcrekTuBy pocrta obopora NN mam nmoxkasan Mun3smapas
B 2024 ro/y, YCTAHOBUB PEruoHaM PEKOMEHAIMHU 10 3aKyIKaM U BHEIPEHUIO MeJIn3/1e-
it ¢ U1 (B pamkax mpoekTa eamHoro mudpoBoro KOHTypa B 3apaBooxpaHennn) [4]. B
YACTHOCTH, PEKOMEHIOBAHO MIPUOOPETATh U3/IEIUS JIBYX TUIIOB:

— W3JIeJINS, UHTEPHPETUPYIONINE JIaHHbIEe JIYYEBbIX, JJADOPATOPHBIX WM MHCTPYMEH-
TaJbHBIX METOJI0B JTUArHOCTUKMY;

— U3/eJUs, THTEPIPETUPYIONINE JJAHHBIE 3JIEKTPOHHON MEIUIIMHCKON KapTHI.

Buenpenune cucrem MM B pabory ¢ mammeHTaM# JIOJZKHO IIPEIIOJIaraTh HaJMINe Y
Bpadva JIOJIZKHOI'O YPOBHS JIoBepus K HuM. JleficTByIoIne TeXHUIECKHe CTaHIapThl Ollpe-
JIEJIAIOT JIOBEpHe K CHUCTEMe MCKYCCTBEHHOTO MHTEJIJIEKTa TOJIBKO B Clydae HaJIU4us y
oJib3oBaTe i u pazpadborunka VI, a Takyke HHBIX 3aMHTEPECOBAHHBIX CTOPOH YBEPEHHO-
CTH B TOM, UTO CHCTEMa CIIOCOOHA BBINTOJIHATH BO3JIOYKEHHBIE Ha Hee 3a/1a9l ¢ TPeOYeMbIM
KauecTBoM [5].

B cBa3m ¢ ueM BO3HMKAET BOIPOC — KAK OIPEJIE/IATh Ka4eCTBO pabOThI UCIIOIb3YEeMbIX
B MeuirHe Texuosioruit? OTBeT Ha HEro Mbl MOZKEM IOIBITATHCH HANTH CHOBA B TEXHUYE-
CKUX aKTaxX, IJie 0/l MoKa3aTeseM kadecTBa cuctembl VU nmonnmaercst «cTenenb cOOTBET-
CTBUSI [IPEJICTABUTEHHONO HAOOPa CYIIECTBEHHBIX (3HAUMMBIX) XaPAKTEPUCTHK CHCTEMBI
HCKYCCTBEHHOIO MHTEJIJIEKTa TPeOOBAHUAM (IIOTPEOHOCTSIM /OKIIAHUSIM ), KOTOPBIE yCTa-
HOBJIEHBI, OOBITHO ITPEJIITOIAraloTC WIH ABJISIOTCH 00d3aTeTbHBIMU JIJIS 9TON CHCTEMBI».
OueBUIHO, YTO TOJTKOBATH MOKA3ATE/N KAUeCTBA MOXKHO JOBOJILHO MIUPOKO, OCOOCHHO €C-
JI IPUMEHATD JJId OIIPEJICJICHAA COOTBETCTBUA HE YETKO YCTAHOBJICHHBIC XapPaKTEPUCTUKHA
CUCTEMBI, a T€, KOTOPbIe «OOBIMHO IIPEJIIIOIAraI0TC .

TyT ke cTOUT OTMETHUTD, YTO MBI CET'O/IHS TOHUMAEM IO/ UICKYCCTBEHHBIM HHTE/IJIEKTOM
«CIOCOOHOCTH TEXHUICCKOI CUCTEeMbl UMUTHPOBATH KOTHUTUBHBIC (DYHKIIUY Y€/I0BEKA, TJ1e
KJIIOUEBBIM (PAKTOPOM MMHUTAIUU CJIE/IyeT BBIIEJUTH criocobroctb I k camoobydeHuio
U TIONCKY COOCTBEHHBIX DellieHuii 6e3 3apanee 3ajanHoro agroputmas [6]. Tlepex mamun
BCTaeT 3a/a4a ONpPeJIe/IeHNs] BO3MOXKHOCTH COYETAHUS BBIINICHA3BAHHBIX KPUTEPUEB Kave-
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CTBa C €ro OCHOBHOW OCOOEHHOCTBHIO - caMOOOyUIeHNeM U TIOMCKOM pelleHnii 6e3 3apaHee
3aJaHHOI0 aJITOPUTMAa, IJIe Pe3y/abTaT 00ydeHusT MOKET ObITh HEIIPEICKAa3yeM, a COOTBET-
CTBEHHO HEIPEJICKA3YEMBIM U PE3YJIBTAT €ro PA0OThI, OCOOEHHO B C/Iydae IPUMEHEHUs ero
B IIPOIEcce MEJIUIIMHCKOrOo BMeIaTe/ becTBa. U cieayer orMeTuThb, 9To B HOstOpe 2023 ro-
J1a yKe ObLIT 3aperucTpUpOBaH IEPBBIi IIPENeeHT BbIABICHUs PUCKa IIPUIUHEHHUS BPeIa
3/10poBbI0. Poc3npaBHa30p IPUOCTAHOBUII IIPUMEHEHHEe MeIUIMHCKOTro useus ¢ M1 —
cucreMbl aHans3a nsobpaxkenuii Botkin.Al. Ilpuamnoii cTaio BhIsIB/IeHNE OTKJIOHEHHUI B
xapakrepucTrkax (pesysbrarax paborsl 110 ¢ UI), oTHOCHTENHHO 3asBIEHHBIX TIPH €10
roCy/IapCTBEHHON PEerucTpalium.

[Ipu ncnonnbzoBannu M B MeaunmuHCKO# AeITeIbHOCTH 0CO00 OCTPBIM BCTAET BOIIPOC
KaK O PUCKaX MPUINHEHUsI BPeJia KU3HUA U 3/I0POBBIO MAIIUEHTa, TOMOIIb KOTOPOMY ObLiTa
oKazaHa ¢ mpuMeHeHueM TexHojoruu VI, Tak m Bompoc pacrpejie/ieHus PUCKOB OTBET-
CTBEHHOCTH 3a NPUYINHEHUE BPeJia MEXKJly pa3paboTInKaMu U MEIUIMHCKUMU OPraHu3a-
nugamu, npuMensiomumu VI B cBoeil j1essTe/IbHOCTH.

Bompoc pactipejiesiernst puckoB OTBETCTBEHHOCTH MOYKET ObITh PACCMOTPEH € IIOMOIIBIO
puMeHeHus B oTHOIeHnn TexHoyiorun VI mpaBoBoro pexxmva MCTOYHUKA MOBBIIEHHON
onmacHoctu (UITO), T.K. TOI HUM MBI MOXKEM MOHUMATH JIIOOYIO JIesITeIbHOCTD, KOTOPast
CO3JIaeT TIOBBIIEHHYIO BEPOSTHOCTh NMPUINHEHUS BpeJa M3-38 HEBO3MOXKHOCTH IOJIHOTO
KOHTPOJIsI 3a Hell co cTOpoHbI veoBeka |7]. Takoil ke TOYKM 3peHus MOJIePKUBAIOTCSA
u Jipyrue aBTOpbI, omnpejensioniue pexkum UITO kak nambosiee 3dhdheKTUBHYIO MOJIE/b B
IIPOIECCe YCTAHOBJIEHUSI OTBETCTBEHHOCTH B C/Iydae IPUINHEHHSI BPeJia P KCII0/Ib30Ba-
HIUU CHCTEMBI HCKYCCTBEHHOI'O HHTEJICKTA. |8]

[Ipu sTom, B iporecce npumenenns N mMemuiunckast opranusanus Kak 1M0/Ib30BaATENb
MOKeT OBITh ITPUBJIEYEHA K OTBETCTBEHHOCTH, €CJIM OHA OYJIEeT NpU3HAHA BJIAJIC/IBIIEM UC-
TOYHHKA TIOBBIIIEHHOI OIIACHOCTH, U B CJIy4ae, €CJIU JI0 Hee ObLIN JI0BE/IeHbl TPeOOBAHUS 110
PABUJILHOM SKCILTyaTallu TeXHo 0T, HeMamoBaKHbIM (paKTOPOM OIpejie/IeHIs CyOb-
€KTa OTBETCTBEHHOCTH TaKKe MOYKHO CUNTATh IMPOBEJIEHNE OIEHKN TPAaBUILHOCTH cHOp-
MYJINPOBAHHBIX TPEOOBAHWIA 110 UCIOJIB30BAHUIO (MX YETKOCTU, JIOPHYHOCTH U B IEJIOM
HOHSITHOCTH TI0JIb30BATEIIO), YIUThIBAas OTCYTCTBUE Y MOJIb30BATEIsI JIOJKHBIX 3HAHUN B
TEXHUYIECKON 00JIacTu.

Bompoc onpeiesienusi cyObeKTa-BJI1a/1e/IbI[a HICTOUYHUKA TOBBIIIEHHON OITACHOCTH TaKZKe
MOZKET OBbITH CIIOPHBIM, MBI MOYKEM PACCMATPUBATH B KAUECTBE BJIAJIC/IbIA KaK pa3padoT-
YUKA, TaK W MEJIMIIUHCKYIO OPraHn3alliio, KOTopas IIpuodpesia MpaBa Ha ITPOrDaMMHBII
NPOJYKT ¢ nnpuMenenueM Texuosiornn VM. lannbiit Bompoc MozKeT ObITh pelleH B 3aBUCHU-
MOCTHU OT BBIABJICHUS TPUIHMHHO-CJIEJICTBEHHBIX CBA3EH MEXK/Ty JIeHCTBUAME pa3paboTanKa
(1epes ompejiesieHne HAJIEKHOCTH Pa3pabOTAHHOTO TPOJYKTA) U MPHYNHEHHEM Bpe/Ia, Jii-
60 JeiicTBusiMU Bpada (MeJIUIMHCKON OPraHM3aIii ), HEIPABUIBHO TPUMEHSTIOIINMU JIAH-
HBIfl TPOrPAMMHBII MTPOJYKT B CBOEH JIeATEJbHOCTH W HETATHUBHBIMU TIOCJEJICTBUAMU B
pe3yJibTaTe TaKOTO ITPUMEHEHMUS.

Beuny cnemuduku padorst I u Toro, uro paspaborunk nanbosiee nHbOOPMUPOBAH
0 TEXHUYIECKUX CBOICTBaX mcroyb3yeMoit Texunosoruun VN, craBurcs Borpoc o HeoOXo u-
MOCTH OCYIIECTBJIEHUSA KOHTPOJISI HAJI Heil B IIePBYIO O4Yepe/ib CO CTOPOHBI pa3padOTYnKa,
HO TaKKe CJIeJlyeT OTMETUTH BayKHOCTH OCYIIECTBJIEHUsI KOHTPOJIsI CO CTOPOHBI TOCYIap-
CTBEHHBIX OPI'aHOB.

B 3akmouenne Xo4eTcs cjieslaTh aKIEeHT Ha HeOOXO/IMMOCTH pa3pabOTKH IOJIOZKEHM,
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GOPMEUPYIONTUX TPABOBYIO OIPEIEIEHHOCTh BO B3aMMOOTHOIIEHUAX MEXKJLy pa3padOTIn-
KOM TEXHOJIOTMH U OpraHu3alipeil, mpuobpetatormieit ee. Ha HavaabHOM 3Talle BUIUTCS
11e/1eCO00OPA3HBIM TaKue IOJIOXKEeHNA (POPMYIUPOBATH Ha OTPACIEBOM U MEXKOTPACIEBOM
YPOBHAX B pPaMKaX IIOJI3AKOHHOI'O PEryJUPOBAHULA B IPOIECCEe MEXKBEIOMCTBEHHOI'O B3au-
MOJIEICTBHUA.

B oeJjioM, JOCTHU2KeHHUE IIOHMMaHUA pacClIpelde/IcHUs PUCKOB OTBETCTBECHHOCTU MEXKJ1Y
yY49aCTHUKaMM BO3MOXKHO 4Y€pe3 pelieHue CaAeJyronmnux 3ajlaq:

1. YcranoBjenue 9eTKON perjiaMeHTAIIMU MPAB U OOS3aHHOCTEH MEXKIy pPa3paboTIu-
koM VU u meaunuHCKoil opranusalyeii myteM 3aK/JII09eHnsT OPraHu3aIuoHHOro (a He
TOJIBKO JINTIEH3UOHHOT0) J0roBopa 06 ucrosb3oBannu U, lanHblil 7oroBop MoxKer
UMeTb TUIIOBYIO (POPMY U MOXKET OBITH pa3paboTan deaepabHbIMI OpranaMu UCIIOJI-
HUTETHHOM BJIACTH (COBMECTHO), PEryIUpYIOMUME chepy HHMOPMAIMOHHBIX TEXHO-
joruit u cepy 3apaBooxpanenus (B ciaydae ¢ ucnosb3oBanuem VW B memunune).
B morosope B KadecTBe CYIIECTBEHHBIX YCJIOBUN HEOOXOIMMO OIPEIEIUTh ITOPSAI0K
B3aUMO/IEHICTBUS U KOHTPOJIA 3a dyHKIuoHuposanueM cucrem WU B memunmuckoit
OpraHU3aIi, 00SI3aHHOCTh CUCTEMATUIECKOTO (POPMUPOBAHUST OTIYETHBIX ITOKa3aTe-
Jeil (MOHUTOPHHT Ge30IacHOCTH) B KOHTpoJMpyonuii opran (Pocaapasraizop).

2. PazpaboTrka ajiropurMma jeiicTBuil npu oOHapyzkerun Herounoit padborsr MU we Tosb-
KO B paMKaxX TEXHHYECKOro peryjmpoBanus (jijis pazpaborankos). Ceroas HeoOXo-
JUMa IIPaBOBad perJaMeHTallud HOPAJIKa JICHCTBUNA Bpaqa/ MEJIMIIUHCKON Oopranus3a-
U Kak B obJjiacTu mpaBuiibHOro npuMenenusi I, Tak u B Bompocax IpOrHO3UPO-
BaHUs PUCKOB €0 UCIOJIb30BaHUsd, JIJIT Yero JIOJZKHBI ObITh pa3pabOTaHbl TMOPS KN
OKa3aHWd MeIUIIMHCKON TTOMOIIH ¢ MCIO/Ib30BaHNEM MCKYCCTBEHHOTO MHTELIEKTA.
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Pazpaborka MeTOoAuKN MOATOTOBKM AAHHBIX JAJIA OIEHKN
(PUHAHCOBBIX PUCKOB IIPEANPUATHS C MCIIOJIHb30BAHIEM
TexHoJorun Data mining.

TypabekoBa MaJjsimka

Tamkenrckuit bumunags MI'TIMO MUJT Poccun
https://doi.org/10.5281/zenodo.15511059

B coBpemerHOM MUpe KIOUEBYIO POJIb B YCIIENTHOM (DYHKITMOHMPOBAHUHE W KOHKYPEH-
TOCITOCOOHOCTHU UI'PaeT (PUHAHCOBOE COCTOsTHIE KOMIIAHWH, BHE 3aBUCHMOCTH OT JI€SITeIh-
Hoctu. OTHAKO, 38 CYeT HeCTAOMIIBHOCTH PBIHKOB, KOJIEOAHUI BATIOT U JPYTHUX (PaKTOPOB,
dbuHaHCOBBIE PUCKHU IOAPBIBAIOT (DMHAHCOBOE 3/10poBhe Kommanuu. g 3dbdekruBHOrO
ylpaBJieHis (PUHAHCOBBIMU PUCKaAMU HEOOXOIMMbI HHCTPYMEHTBI aHAJIN3a U ITPOrHO3UPO-
BaHUs, K IIPUMePY, Takoil Kak TexHosornd Data mining. /laHHas TeXHOJIOIUs O3BOJIAET
aHAJIM3UPOBATH U 00pabaThIBATHL OOJIbIINE 0OBEMBI JJAHHBIX, JI/Is aHaJM3a HHMOPMAIIIH,
3aKOHOMEPHOCTEN U TeHACHIIUNA.

AkTyaspHOCTH TTPOOJIEMBI OOYCJIOBJIEHA TEM, YTO HETOYHOCTH JIAHHBIX MOXKET WC-
KaXKaTh Pe3yJIbTAaThl aHa/JU3a U IMPOTHO3MPOBAHMUSA (PUHAHCOBLIX PHUCKOB, YTO B CBOIO
odepe/Ib MPUBOJUT K IMPUHATHAIO HEITPABUJIbHBIX OM3HEC PEITeHuUil.

[Ipumenenue Texnosiornn Data mining 1mo3BojisieT MOJIYYIUTb TOYHYIO UHMOPMAIUIO O
pUHAHCOBBIX acHeKTax IMPeIPUATHS, ONTUMUA3UPOBATEL OMEPAIIMOHHBIE MTPOIECCHl U TIO-
BBICUTH KOHKYPEHTOCIOCOOHOCTD.

Bazxueiimmm ycioBuEM IIPUHATUA IIPAaBUJILBHOI'O YIIPDABJIEHYECKOI'O peHIeHUA, ABJIAdeTCA
— OII€HKa (bI/IHaHCOBOI‘O COCTOAHUA IIPpEAIIPUATHA, KOTOPad COCTOUT M3 TPEX B3aMMOCBA-
3aHHBbIX YacTell: aHaJIu3 d)HHaHCOBOI‘O IIOJIO2KEHM A, aHaJIU3 (bI/IHaHCOBbIX PE3YJIBTATOB 1
OIE€HKa BO3MO2KHDLIX IIEPCIIEKTUB.

AHa/m3 U nNporHO3MpOBaHUE JAHHBIX — 3TO TO, Oe3 Yero He OyJeT CyNIEeCTBOBATH HE
ojaun 6uznec. CyIiecTByeT pasje/ieHne STUX MPOIECCOB Ha CJIEIYIONNe BUIbI:

e Indopmanmonno — MOMCKOBON M BU3yaJIbHBIN aHa/m3 Kak mpaBujo B Imporecce Ta-
KOI'0 aHaJjin3a, He IPUOOPeTaloTCs HOBbIe 3HAHUS O IIPeJIMeTe, MOABIAETCA BO3MOKHOCTD
PaACCMOTPETH IPEJIMET 110 9acTsM C Pa3HbIX TOYEK 3PEHUs, UCIO/IB3Yd YeTKO CHOPMYJIU-
POBaHHBII 3aIIPOC K PEJISIIIMOHHOI Oa3e JaHHbIX.
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e OneparuBHo — anajurndeckuil anaans, OLAP B orymunm ot nngopmanmonto — nouc-
KOBOT'O aHAJIM3a, OIIEPATUBHO — aHAJUTHICCKUIl aHAJIHN3 1103B0JIgeT OOHAPYKHUTH 3aKOHO-
MepHOCTHU B JIaHHBIX. [Tpudem 3akoHOMepHOCTH Pa3/IMYHOIO BUJa U KOJIMYECTBa, KOTOPbIe
HeJIb3s1 OBLIO ObI 3aMETUTH JIPYTUM CIIOCOOOM.

e lnre/rexryasnsueiii anamms (Data mining) VMmenno sror Bujx anaimsa HalpasIeH Ha
BBIABJIEHUA CKPBITBIX 3aKOHOMEDHOCTEll M aHOMAaJIMil B JaHHLIX. K mpumepy, Takoro po-
Jla 3aKOHOMEPHOCTH MJIM aHOMAJIMM MOTYT OBITH IPEJICTABJICHbI B BUJE HOBTOPAIOIINXCH
JIAHHBIX, OOJIBLIINX 3HAYEHUH, BHIONBAIOIINXCH U3 OIIPeJIeIEHHOTO JINAlla30Ha JIAHHBIX M
Ha0OOPOT CJIMIIKOM MaJIeHbKUX 3HaYeHuil, moj, KOTOPBIMHU II0J[pa3yMeBaloTCA aHOMAaJINN.
VMupiMu cioBaMi, HHTEJUIEKTYaJIbHbIA aHaIu3 MOXKHO IIPEJCTaBUThL B BUJIE MOJE/IH, JIJId
JIydIIero IOHUMaHNs JaHHBIX.

OcCHOBBI HHTEJIJICKTYaIbHOTO aHAJII3a JIAHHBIX OBLIN 32JI02KEHDI eI¢ B COBETCKUIT ITepu-
0/1, KOIJla MaTeMAaTUKAMU ObLII TIPEJIJIO?KEH METO/I, U3BECTHBIN KaK OOOOIMIEHHBIN TTOPTPET.
CyTb 10/X0/1a 3aKJ/II0YaIaCh B IIOCTPOCHUH HAWIYUINel pa3ie/isionieil TuIepIioCKOCTH,
IIPA 3TOM KPHUTEPUEM OINTUMAJHHOCTU BBICTYIAJIO0 MAKCUMAJILHOE YJaJIeHuEe 00ydaronmx
00BEKTOB OT 3TOi moBepxHOCTH. [[0 cjroBaM ydeHBIX MOIYJIApPHOCTb TexHojoruu Data
mining ceroiHs CpaBHUMAa C TOI Ke TEXHOJIOTHel, HO C MEHBIINM TOTEHIIHAJIOM B IIPO-
NII0M. Briaromapst TeXHU4eCKOMY U TEXHOJIOTMYECKOMY COBEPIIIEHCTBOBAHUIO, TEXHOJIOTUS
MHTEJUIEKTYAJIHHOIO aHAJIN3a JAHHBIX ITPUOOPesIa OOIBINNI MOTEHITUAJ JIJIs PEIIEHUs Y7Ke
COBPEMEHHBIX 3a/1a4. Barknoe nosioxkenne Data mining 3aksiodaeTcss B TOM, 9TO Hail/1eH-
HbIE MA0JIOHBI JOJIZKHBI OTPazKaTh HEOUEBU IHbIE, HEOYKUJIAHHBIE PETYJISIPHOCTH B JIAHHBIX,
KOTOPbIE COCTABJIAIOT CKPBITHIE 3HAHUSI.

OTcroga MOXKHO ¢esiaTh BBIBOJ, 94TO Data mining 9To u ecTh mporecc oOHAPYKEHHS B
CBIPBIX JIAHHBIX paHee HEeM3BECTHBIX, HETPUBUAJIBHBIX U JOCTYIHBIX UHTEPIPETAIIUNA 3Ha~
HIII, KOTOPbIE B CBOIO OYEpE/Ib ITO3BOJIAIOT IPUHUMAThH PEIleHusl B Pa3IuvIHbIX cdepax
nesareabrocTr. [1o HeOUEeBHTHBIMU JAHHBIMU TOHUMAIOTCS Te JAHHBIC, YTO HEJIb3s BbI-
SABUTH JAPYTUMU METOJIAMU, CTAHIAPTHBIMUA METO/IaMi 00pabOTKM JIaHHBIX.

[Tox MeToaMU TEXHOJIOTHHM UHTEJIEKTYATLHOTO aHAJIM3a JIAHHBIX TTOHUMAEeTCA CIIOCO-
ObI K1accuUKAIMT, MOJICTUPOBAHIS, AaHAJIN3a U IIPOrHO3UPOBaHUA JaHHBIX. C IOMOIIBIO
9TUX METOJIOB CTAHOBHUTCS HE O0S3aTe/IbHBIM HMETh CIENUAJbHYI0 MaTeMaTHIecKyIO
MIOJIOTOBKY JIJIsI WCIIOJIb30BaHUs MHCTPyMeHTapueB Data mining m HarjisiITHOTO TIpeI-
CTaBJICHUS PE3YJIbTATOB aHAJTUTHIECCKON PabOTHI.

Mero/ibl, IpuMeHsIeMble B NHTEJIEKTYAJIbHOM aHAIN3€ JaHHBIX, IIPUHATO Kiaccudu-
[UPOBATH HA JiBa OCHOBHBIX THuIa: obydenue ¢ yauresneM (Supervised learning) u o0y denue
6e3 yaurens (Unsupervised learning).

B pamkax mojxomia ¢ yauTesieM CHCTeMa 0DydaeTcs Ha 3apaHee PasMeUeHHBIX ITpUMe-
pax — 9TO O3HAYAET, YTO KaXKJOMY OOBEKTY U3 00ydaloleil BHIOOPKH 3apaHee U3BECTEH
MpaBUJILHBIN pe3yabraT. Hanpumep, npu KaaccuUKAIMK IPOIECC BKIIOYAET HECKOJIBKO
9TaIoB: cHavaIa (hopMUpyeTcs 00y UaroIast MOJIe/b (KIacCupUKATOD), 3aTeM OHa, ITPOXO-
JuT dTan odbydenusd. Lleapio gBjsieTcss BocCTaHOBJIeHHE (DYHKIIMOHAJIBLHON 3aBHCHMOCTH,
MO3BOJIAIONIENl ¢ BBICOKON TOYHOCTBIO IPEJICKA3BIBATD PE3Y/IbTaT JIJIT HOBBIX OOBHEKTOB.
O6y4enune poIOIKAETCS JI0 TEX TIOP, ITOKa He OYIeT JIOCTUTHYTO 3aJaHHOEe KaIeCTBO WU
HE CTAHET OYEBUJIHO, UYTO BLIODAHHBINA aJrOPUTM HEIPUMEHUM K JJAHHOMY THUITY JaHHBIX,
JbO caMu JIaHHBIE HE COJEPKAT YETKON CTPYKTYPHI, IMO/IAOIIECsT BBISBIEHUIO.
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B npoTuBOIOsIOKHOCTE STOMY, METOJIbI 0€3 yUUTe s MPEeIIoJIaraloT aBTOHOMHOE 00Y-
YeHUe CUCTEMbI 0e3 ydacTus desioBeka. OHU aKTyaJIbHbI B CUTYAIUX, KOI/Ia HEOOXOINMO
O0HAPYKUTH CKPBIThIE CBsA3U, 3aKOHOMEPHOCTU WM TI'PYIIUPOBKUA BHYTPH HabOpa JIaH-
HBIX, HE NMEIOIIEro 3apaHee 33/ IJaHHBbIX METOK.

Cpe,ZLI/I CaMbIX paCHpOCTpaHéHHbIX METOA0B MHTEJIJIEKTYaJIbHOI'O aHaJIn3a JaHHbIX CTO-
UT OTMETHUTH KJIACCH(PUKAINIO, PETPECCUOHHbBIN aHAIN3, aHAJIM3 IPU3HAKOB U JIUCIEPCH-
OHHBLIN aHaJIu3 JaHHDBIX. BCG 9TU II€peYUCJICHHbIE METOIbl KaK II0 OTAE/JIbHOCTH, TaK 1
CYMMAPHO TTOJIXO/ISIT JIJIsT OIEHKU (DUHAHCOBBIX PUCKOB MPEJIIPUSITHSA, JJIsI DoJtee jieTaib-
HOT'O TIOHMMaHUS OyJIeT IpejcTaBieHa Tadbuia 1.

Tabnumna 1. Baxkueitmue metojibl Texnosorun Data mining

HaunmenoBanmue Omnucanne ITean
3akJII09aeTCst B IOWCKE OOIUX XapaKTEePUCTUK
Habopa 00bLEKTOB JIAHHBIX B 0a3e JJAHHBIX U pa3jie-
ComnocraBuThb 3JIEMEHTBI
JIEHUW WX Ha Pa3/IUYHBbIE KJIACCHI B COOTBETCTBUU
. JNAaHHBIX B 0a3e JJaHHBIX C
Kuaaccudukanusa IaH- | ¢ KiaaccudUKaAIMOHHOM Mojenbio. K pacopocrpa- . .
BBIOPAHHON KaTeropueit c
HBIX HEHHBIM aJIFOPUTMAaM KJIACCHU(MUKAIMA OTHOCATCS

IIOMOIIBIO  KJIACCU(PUKAIIU-

JIepeBbs PEIIeHHil, MAIINHBI OIIOPHBIX BEKTOPOB .
OHHOI MOJIEJIN.

(SVM), npocrsle GaitecoBckue KiaccuduKaTOphI
U HEpPOHHBIE CETH.

Ero ocHoBHBIE wmCCemo-

BaTEJIbCKHE IpOo0JIEMBI
OTpaxkaeT BpeMEHHBIE XapaKTEPUCTUKU 3Hade-

. . BKJIFOYAOT B cebsl  TpeH-
HUT aTpuOyTOB B 6a3e JAHHBIX TPaH3AKIMA, CO-

IOBBIE XapaKTePUCTAKH

- 31aBast PYHKIUIO, KOTOPAs COMOCTABJISET JIEMEH- .

PerpeccuoHHbIil aHan3 N [IOCJIEOBATETLHOCTEN  JTaH-
ThI JIAHHBIX C [IEPEMEHHOMN TPOrHO3UPOBAHUS Pe-

HBIX, MIPOrHO3UPOBAHUE

aJbHBIX 3HAYEHU, 1 OOHAPYKUBasl 3aBUCUMOCTD

OCJIeI0OBATEIbHOCTER  J1aH-
MEXK/y ITePEMEHHBIMHU WJIH aTPUOyTaMu.

HBIX U KOPPEJAIUIO MEXIy

JIAHHBIMH.
OTO Ba)XHBI TAll MHTEJUIEKTYAJIbHOI'O aHAJIN-
3a JAHHBIX, I[EJIBI0 KOTOPOTO SIBJISIETCSI ONIPEIesIe-
Hue u BbI6Op Hanbosiee nHGOPMATUBHBIX pu3Ha- | CHU3UTH Pa3MepPHOCTD,
KOB JIJIsI PeIIIeHHsI IIPODJIEM HJIH IPOTHO3UPOBAHUS | yCTPAHUTH n36BITOYHY IO
AHanu3 IpU3HAKOB 3HadeHnit mepeMenHbx. OH BKIOYAET B cebst CTa- | MHOOPMAIIHIO, TOBBICUTD

THCTUYECKUI aHAJIN3, BU3YAJIU3AINIO U HCCIIE0-
BarTesibCKuil ananms nanHbix (EDA) mpusHakos,
4TOOBI IIOHATH B3AUMOCBA3b U BaXKHOCTb IIPH3HA-
KOB.

TOYHOCTbL ¥ MHTEPIpeTupye-
MOCTB MOJEJIH.

ducriepcnoHHbIN aHAIN3

9TO CTATUCTUIECKUN METOJ, MCIOJb3YEeMbIN JIJIst
CPaBHEHHsI 3HAYMMOCTU PA3JINIUN MeXKAy IABYMS
wim 6osee rpymnnamu. OH oOnpejiesisieT 3HAYNMbBIE
paz3jmm4uud MexKIy I'PyIIaMyi, aHAJIU3UPYyd DA3JId-
que MeXK/y BHYTPUIDYNIIOBOM U MeXKI'DYNIIOBOU
JUCTIIepCue.

CpaBHUTB, CyIIECTBYET JIU
3HAYUTEJIbHAST pasHuIa
MeXIy CPeIHUMHI II0Ka3a-
TeAAMU [ABYyX Wiand OoJiee

IpyMHI.

[Io mpoBeieHHOMY aHAJIM3Y MOYKHO CJIeJIATh BBIBOJL, YTO METO/IbI MHTE/JIEKTYAJIHLHOTO aHa-
JIN3a JIAHHBIX SBJISIOTCS OECIEHHBIM WHCTPYMEHTOM B OIEHKE (DUHAHCOBBIX PUCKOB U HE
TOJIBKO, TIOMOTasi OPraHU3aIUsIM BbISIB/IATH, AHAJIU3UPOBATH U CHUKATH IMOTEHITUAIbLHBIE
pucku. Bor ciemytornue MeTobl, KOTOpble Oy/IyT BHEJIPEHBI B ILIAT(MOPMY OIEHKH (Du-
HAHCOBBIX PUCKOB M HA OCHOBE KOTOPBIX M OYyJIET CTPOUTHCH METOJOJIOTUS IMOJTOTOBKHI
JTAaHHBIX:

e PerpeccuonHblii anajamns — Jijisi IPOrHO3UPOBAHUST Psijia HEITPEPBIBHBIX JaHHbBIX. C

198



€ro TOMOIIBI0 MOYKHO ITPOIHO3UPOBATH (PMHAHCOBBIE TIOKA3aTEIN, K IMIPUMEDY, Kpe-
JIUTHBIE OAJLIbI UJIM BEPOATHOCTDH jiedhosiTa.

e AHajn3 BPEMEHHBIX PSJIOB — JIJIsl aHAJIN3a TeHIEHIINI BO BpEMEHU. DTO [TO3BOJIUT
[IPOrHO3UPOBATH Oyayiine (pUHAHCOBbIE PUCKU HA OCHOBE UCTOPUYECKUX JAHHBIX,
WJIA, MTHBIMU CJIOBAMU, HA OCHOBE TIPEJIBIIYIINX (DUHAHCOBBIX TOKA3aTe/ el KOMITAHUN
WJIM Ha OCHOBE BOJIATUJILHOCTU PBHIHKA U KOJIEOAHUIT ITPOIEHTHBIX CTaBOK.

e Accommanmum — JJid BBISIBJIEHUs] BayKHBIX B3aMMOCBS3€H MeXKJIy ITepeMEHHBIMU B
60sIbIIIX 0a3ax JTAHHBIX. JTO MOMOXKET BBISBUTD B3AUMOCBSI3U MEXKJLY Pa3/IMIHBIMI
dpUHAHCOBBIME TTOKA3aTEIsIMUA, KOTOPBIE IPUBOAT K PUCKAM.

e HeiipoHHble ceTu — I MOJEIMPOBAHUS CJIOKHBIX HEJIMHEHHBIX B3aMMOCBI3€N,
XapaKTepHBIX Jisd hpuHaHCcOBOI cdepbl. OHM 0CODEHHO XOPOIIH It IIPOrHO3UPOBA-
HUA HEJIMHEHHBIX PUCKOB, KOTOPbIE TPYJIHO MPEICKA3aTh C TTOMOIIBIO TPAIUITNOHHBIX
CTATUCTUIECKUX METOOB.

o OOHapy>keHre aHOMAJIUI — JIJIsI BBISIBJIEHNsT BBIOPOCOB WM HEOOBITHBIX CJIYYIAEB
B JIAHHBIX. DTO MOXKET ITOMOYb B BBISIBJICHUU MOIIEHHUYIECTBA WJIA OIEPAIHOHHBIX
PUCKOB JI0 TOr0, KaK OHU CTaHYT CEePhe3HBIMH ITPOOIEMAMH.

B coBpeMEHHOM MUpe IEPeJIOBbIX TEXHOJIOIHMI He MOIJIO He CyIIeCTBOBATH TaKOi
CHCTEeMBI WK IJIAT(OPMBI, YTO O3BOJIMIA OBl YIIPOCTUTEL PabOTy CIENUAJIUCTOB U YJIyd-
IIUTHh KAa4eCcTBO PabOThI B Pa3IUYHbIX cdepax IesaTelTbHOCTH, 0COOEHHO B (PUHAHCOBOIA.
st anam3a y»Ke CyIIecTBYIOIMIMX CUCTEM U ILIaT(OPM JIJIst OIIEHKN (DUHAHCOBBIX PUCKOB
Oyaer npejcrapieHa Tabanma 2.

Tabsuna 2. IlaardopMbl aHAJIN3BI JAHHBIX
HammeHnoEaHHE Ommcanne OcobeHHOCTH My CEI Iena
(sEcmTyaTaman’
BHEIpEeHHA)
SAS (CHcrenma | 3To Habop | Hagewman cpega ama | CnooskHa®r H O TpyaHax And | CaHTaerca ofgHOH
CTAaTHCTHYECKOTO | IPOTPaMMHOTO aHamH3Ia JAHHEIX, | HIYIEHHT, OCOOSHHO 74 | H3 CaMEDX
aHATH23) obecnedeHHA 1 | BETOHAST B Ce0H TAKHE | MOIBI0BATENeH, HE | JOPOTHX
OHZHEC — AHANHTHKH. | METOJEI K3K PErPeccHi, | HMEOIIHK CTATHCTHYECKOro | miardopis
Brmogaet & ceda: EIACTEPHIALHA H | obpazoeanHa. Ee dacto | CTOHMOCTE
PACITHPEHHYVIO IepEeEBA PelIeHHH, | KPHTHEYIOT 332 VCTAPeEIIHH | MHIEHZHH oT 2
AHATHTHKY, HCIIOMBE3YETCA B | IONB20BATRIBCKHA THICAY  VCIOEHEIX
MHOTOMEPHEI aHATH:; | YIPAEICHHH pHCKaMH | HHTepdeiic. € THHHIT.
OH3HEC — AHATHTHEY, | 1A [POrHOZHPOEAHHT
YIIPABIEHHE JAHHBIMH, | MPOCPOTeHHOR
NPEeTHETHEHVIO 33TOLKEHHOCTH,
AHATHTHEY. MOIIEHHHISCTER H
OaHKpPOTCTEA.
IBM SPSS | ILaardopna o1 | [MopgepamEeaet CnoxeH B HcnomsziopaHmy, | IeHa
Modeler IPETHKTHEHOH pa3MHEYHEIE IIPOLECCEL | Tpedyer ITHTEIEHOIO | EAPEHPYETCA B
aHATHTHKH,  KOTOpai | HHIS/UIEKTYATEHOIO o0ygeHma. Taike MOIYT | 3aBHCHMOCTH OT
oDecneYHEaeT [IOHCK | aHATH3a JAHHEIX, | IOTPE0OBATECH 0a30BEIX BEPCHH H
IAHHEIX, AHATH? | BETHOYAS JOTMOTHHTENEHEIE  MOTYIH, | KOPIOPATHEHEIX
TEECTOE, ETaccHpHEAIHTO, UT0 VESMHIHEAeT od0mywo | eepcud. Ot 1
PACITHPASMOCTD c | KIACTepHIAIHEKY H | CTOHMOCTE. THICAYH YCIOEHELX
OTEPBITEIM HCXOJHEIM | 0OHAapyHeHHS € THHHII.
KOJOM, HHTEIPAllHK} C | AHOMATHH.
OONIBIIHMHE JaHHEMH H
OeCIIpeISICTECHHOS
BHEJIpeHHE E
TPHIOHEHHA.
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HammernoeraHHe Ommcanne OcobeHHOCTH MYy CEI Iena
(sRcIUTyaTamEn’
EBHEIPEHH)
SAS (Cucrenma | 3to Hatop | Hagesnan cpema gmna | Cnoksas H TpyaHas gnd | CuHTaercd oJHOH
CTATHCTHEECKOTO | IPOTPaMMHOTO AHATH3A JAHHEIX, | H3YUEHHI, OCOOSHHO 1A | H3 CAMEIX
aHaTH33) obecnedeHHA 014 | BEMIOYAeT B Ce0A TaKHE | MOIBI0EATENEH, He | JOpOTHX
OHZHEC — AHANHTHKH. | METO/JEI K3K PErPeccHi, | HMEIOHK CTATHCTHYECKOoro | miatdopas
Brmo9aeT E cedd: KIACTEpHAMHA H | obpazoeaHmAa. Ee dacto | CToHMOCTE
PACITHPEHHVIO TIepeEEA PeMISHHH; | KPHTHKYIOT 33 VCTAPEeBIIHE | MHIEHIHH oT 2
AHATHTHKY, HCIOMBE3VETCA B | MOIB20BATEIBCKHE THICAY VCIOEHEIX
MHOTOMEDHEI aHATH:; | YIPABICHHH pHCKaMH | HHTepdeiic. € ITHHHII.
OM3HEC — AHATHTHEY, | 1A [POTHOSHPOEAHHA
YIIPABIEHHE JaHHBIMH, | IPOCPOTeHHOH
MPeTHETHEHVIO 33T0LKEHHOCTH,
AHATHTHKY . MOIIEHHHIECTER H
OaHEpPOTCTEA.
IBM SPSS | ILmardopma o1a | [Togzepameaet Cnoxen B HchoonszoBaHmuH, | LleHa
Modeler NpeTHETHEHOH PAMHYHEIE IIPOLECCHE | TpedyeT JTHTEIEHOTO | EapEHPYETCH E
AaHATHTHKH,  KOTOpad | HHISIEKTYATEHOTO o0ygeHra. Takke MOIYT | 3aBHCHMOCTH OT
0DECIeYHEAET TOHCK | aHamH3a I3HHEIX, | OOTPeDOBATECA D320BED{ E&PCHH H
JIAHHEIX, AHATH? | BEIHOYAA JOTINIHHTENTEHEIE  MOTYJIH, | KOPIIOPAaTHEHEIX
TEECTOE, ETaccHpHEAIHTO, UT0 VESMHYIHEAeT o0myio | eepcud. Ot 1
PaCITHPAEMOCTE € | KIacTepHIAMEID H | CTOHMOCTE. TBICAYH VCIOBHEDL
OTEPBITEIM HCXOJHEIM | 0DHapy:#eHHe € THHHII.
KOJOM, HHTEIPAlHK} € | AHOMATHHA.
OONIBIIHMHE JAHHEMH H
OeCIIpeIITICTECHHOS
BHEJpPEHHE B
TPHIOKEHHA.
HammernoeraHHe Ommcanne OcobeHHOCTH MYy CEI Iena
(sEcruTyaTaman’
EBHEIPEHH)
SAS (Cucrenma | 3to Hatop | Hagesnan cpema gmna | Cnoksas H TpyaHas gnd | CuHTaercd oJHOH
CTAaTHCTHIECKOTO | MPOTPAMMHOTO aHaTHIa JAHHEIN, | H3YUEHHI, OCOOSHHO J7I4 | H3 CaMEDL
aHaTH33) obecnedeHHA 014 | BEMIOYAeT B Ce0A TaKHE | MOIBI0EATENEH, He | JOpOTHX
OHZHEC — AHANHTHKH. | METO/JEI K3K PErPeccHi, | HMEIOHK CTATHCTHYECKOoro | miatdopas
Brmrogaet £ ceda: EIACTEPHIANMHA H | obpazoeanma. Ee dacto | CTOHMOCTE
PACITHPEHHVIO TIepeEEA PeMISHHH; | KPHTHKYIOT 33 VCTAPEeBIIHE | MHIEHIHH oT 2
AHATHTHKY, HCIOMBE3VETCA B | MOIB20BATEIBCKHE THICAY VCIOEHEIX
MHOTOMEPHEI] aHaTH:; | YIPAEICHHH pHCKaMH | HHTepdeiic. € THHHII.
OM3HEC — AHATHTHEY, | 1A [POTHOSHPOEAHHA
YIIPABIEHHE JaHHBIMH, | IPOCPOTeHHOH
MpeTHETHEHVIO 33TOLEEHHOCTH,
AHATHTHKY . MOIIEHHHIECTER H
OaHEpPOTCTEA.
IBM EPSS | ILzardopma oaa | ITogzepameaet Cnoxen e HchoomszoeaHHH, | [leHa
Modeler NpeTHETHEHOH PAMHYHEIE IIPOLECCHE | TpedyeT JTHTEIEHOTO | EapEHPYETCH E
AaHATHTHKH,  KOTOpad | HHISIEKTYATEHOTO o0ygeHra. Takke MOIYT | 3aBHCHMOCTH OT
0DECIeTHEAET [IOHCK | aHATHIA IO3HHELX, | OOTPeOOBATECA D320BED{ E&PCHH H
JIAHHEIX, AHATH? | BEIHOYAA JOTINIHHTENTEHEIE  MOTYJIH, | KOPIIOPAaTHEHEIX
TEECTOE, ETacCHpHEAIHTO, UT0 VESMMYIHEAeT o0myio | eepcad. Ot 1
PaCITHPAEMOCTE € | KIacTepHIAMEID H | CTOHMOCTE. TBICAYH VCIOBHEDL
OTEPBITEIM HCXOJHEIM | 0DHapy:#eHHe € THHHII.
KOJOM, HHTEIPAllHK} C | AHOMATHH.
DOMBIMHME JaHHEIMH H
OeCIIpeIITICTECHHOS
BHEJpPEHHE B
TPHIOKEHHA.

[Tocste mpoBeieHHOrO aHAIN3a HAIIPAIITUBAETCA BBIBOJI O TOM, UTO Jla, CETOHS JIeHCTBU-
TEJBHO OI'POMHOE KOJIMYECTBO IIATMOPM JIjIs OTIEHKU (DUHAHCOBBIX PUCKOB C PA3JIMTHBIM
bYHKITMOHAIOM, ITPEUMYIIECTBAME U HEJ0CTATKaMU, HO OOJIBIMMHCTBO M3 9TUX ITPOTrPaAMM
peHa3HAYEHb] JIJI CHEINAJINCTOB, UMEIOIIX KBATNMUKAIIIO B 3TOM.
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Takum obpazoM, pazpabOTKa METOJUKHU MOJI'OTOBKH JAHHDBIX JIJIS ONEHKN (PMHAHCOBBIX
PUCKOB NIPEIPUATHS C UCIOJb30BaHUeM TeXHoJjioruu Data mining jrokHa mpeycMar-
pUBATDH CO3J/IAHUE JIOCTYITHOTO W MHTYUTUBHO MOHATHOTO MHCTPYMEHTAPUS, KOTOPBIN 1103-
BOJIMJI ObI 3(P(HEKTUBHO MHTEIPUPOBATH AHAJTUTHIECKUE METO/IbI JIazKe CIEIUAINCTaM 0e3
JIyOOKUX 3HAHUN B 0DJIACTH CTATUCTUKHU WU TporpammupoBanns. OCHOBHOE BHUMAaHUE
JIOJIZKHO OBITBH YJIEJIEHO dTalaM IIPeIBapuTeIbHON 00pabOTKU JAHHBIX, BKJIIOYASd OUUCT-
Ky, HOPMaJIN3AINIO0, KOJNPOBAHNE KATErOPUAJIBHBIX IIePEMEHHBIX, YCTPAHEHNEe BBIOPOCOB
U TIPOIYIIEHHBIX 3HAYEHN, & TaKXKe KOPPEKTHYIO BBIOOPKY MPU3HAKOB.

Metoto/torndyeckmii oIxo1, JOJIKEH MPElyCMAaTPUBATL YHUMDUITUPOBAHHYIO MTPOTIETY-
Py IpeIBapUTeIHLHON 00paOOTKY U aJIAIlTAIlluU JAHHBIX JIJIs TOCJIeIYIONIEro MPUMEHEeHUs
B 3a/la9aX MAIMHHOIO O0yUYeHUs U MHTE/UIEKTYAJIbHOro anaan3a. OcobeHHo BaxKHO (hop-
MHUPOBaTh IEJIOCTHBIN aHATUTHYICCKUT KoHBeliep (pipeline), B KOTOpOM STalbl OYUCTKH,
npeobpa30BaHms U MTOCTPOEHUS MO IOTHYECKU CBA3aHbI MEK Ty COOOU M MOTYT OBITh
MMOBTOPHO UCIIOJIb30BaHbI IIpU paboTe ¢ JIpyruMu HAOOpaMM JTAHHBIX. TaKoii IMOIXO0J, CIO-
CcOOCTBYET MOBBIIEHNUIO TOYHOCTU ITPOTHO30B U MUHUMUBUPYET PUCKH, CBA3aHHDLIE C BO3-
MOKHBIMU OIIMMOKAMU CO CTOPOHBI OTIEPATOPA.

Cite Iy fommuM 3TaloM sSBJISIETCA TOCTPOCHUE W BaJIHJIAIA MOJIEIel, TPOrHO3UPYIONTNX
dunancoBble pucku. [ljist 3T0ro HEOOXOANMO BHIOPATH ONTHUMAJIbHBIE AJITOPUTMBI B 3a-
BUCHUMOCTHU OT clenudUKN JaHHBIX U Ieseil ananu3a. Vcmonb3oBanme MeTOJI0B KpPOCC-
BaJIUJIAINN, HACTPONKA THUIlepIIapaMeTpOB U MHTEPIPETAllds Pe3yJIbTATOB MOJIEN C TIO-
morbio explainable Al (manpumep, SHAP win LIME) obecriegar He TOJBKO TOYHOCTD, HO
U IIPO3PaYHOCTL PEIICHUN.

3&K.HIOHHT€JH:HBIM KOMIIOHEHTOM METOJUKHU JOJI2KHO CTaTb BU3YAJIU3UPOBAHHOE IIPEI-
CTaBJIEHUE aHAJUTUYECKUX PEIYJIBTATOB, KOTOPOE MO3BOJIUT I10JIb30BATEAM UHTYUTUBHO
IIOHATDH BbIABJICHHbBIC PUCKHU, X MCTOYHUKNU WU BO3MO2KHBIC ITOCJICJICTBUA. TaKI/IM o6pa30M,
texnosiorug Data mining B paMKax JaHHONH METOIUKN CTAHOBUTCA HE IIPOCTO UHCTPYMEH-
TOM TEXHUYECKOTO aHAJIN3a, & MOJTHOIEHHBIM 3JIEMEHTOM CUCTEMbI MOJIEPXKKA yITPaBJICH-
YEeCKUX PEIICHNN.

Breapenune npejioKeHHO METOIUKN MOYKET 3HAYUTE/BHO MOBBICUTH (DHUHAHCOBYIO
YCTONYINBOCTD HMPEAIPUATHI 38 CIET H0JI€e TOUHOTO ITPOrHO3UPOBAHNS PUCKOB, OIIEPATHB-
HOT'O PearnpoBaHUs Ha M3MEHEHUsl PHIHOYHON KOHBIOHKTYPHI 1 OOecieueHns a allTuBHO-
ctu OusHec-Mojieieil. IT0 0COOEHHO aKTyaJbHO B YCJIOBUSX IVIOOAIHHON IKOHOMUUIECKOM
TYypOYJIEHTHOCTH, HECTAOUJILHOCTH BAJIIOTHBIX PBIHKOB U BO3pacCTaIONUX TpeboBaHUN K
nH(GOPMAIMOHHON 6€30TIaCHOCTH U YITPABICHUIO JTAHHBIMH.

Takum obpazom, pazpaboTKa MeTOIMKHU IOJAIOTOBKH JAHHBIX C IIPUMEHEHUEeM TeXHO-
JIOTUW UHTEJJIEKTYAJbHOTO aHaJIM3a HE TOJHBKO OTBEYAET BBI30BAM COBPEMEHHOCTH, HO U
dopMEpyeT OCHOBY JIjI Iepexo/ia K HOBOMY YPOBHIO UG POBOTO YIIPaBICHUS PUCKAME B
KOPIIOPATUBHOU CpeJIe.
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Bansgaue nckyccTBEHHOTIO MHTEJJIEKTA, COIMAJIbHBIX
ceTeil 1 MeIuadaHHBIX Ha (DOPMUPOBAHNIE

MEXK/TYHAPOJTHOTO 0O0IeCTBEHHO-IIOJINTITIECKOTO
AUCKYyPpca

Typcunbaes A.

JIoJIKHOCTD - HadaJIbHUK yueOHO-MeToau1deckoro oraesra MI'TIMO-TamikenT.
https://doi.org/10.5281/zenodo. 155110677

B coBpemennyio snoxy HabJIoaeTcs 3HAYUTEIHLHOE BJIUSHUE COIUAJILHBIX CETell U Me-
JIMJTAHHBIX Ha (POPMHUPOBAHIE MEXKTYHAPOTHOTO OOIIECTBEHHO-TIOJIUTUIECKOTO JIUCKYPCa.
Hudpposbie mrardopMbl CTAHOBATCA WHCTPYMEHTAMHU HE TOJHBKO MACCOBON KOMMYHUKA-
IIUU, HO U KaHaJIAMU BO3JICHCTBUS Ha OOIECTBEHHOE MHEHHE, JTUILJIOMATUIECKUE ITPOIECCHI
1 1106aJIbHBIE COTMATbHO-9KOHOMIYecKre TpeH bl [1]. Ilesb manuoit crarbn 3aKkI09aeTcst
B aHAJIM3€ POJIM MeJIUaJIAaHHBIX U COIUAJIBHBIX ceTeil B (pOpMUpPOBAHUN MEXK Ty HAPOHO-
ro JINCKypca, OMOCPEI0BAHHON BCE OOJIBIITMM ITPUMEHEHHEM HUCKYCCTBEHHOI'O MHTEJIIEKTA.
BaxKHO OTMeTUTH, 4TO MCKyccTBeHHbIH uHTesiekT (M) ucnosib3yercs He TOJBKO Jis
00paboTKM W aHaInu3a MeINaJaHHbIX, HO U JjIs aKTUBHONO (pOpMHUPOBaHUA HHGMOPMAaIIU-
OHHBIX TIOTOKOB U IPUJIAHUA JUHAMUKK KoMMyHUKanmu. [Ipu sTrom MU ncnosib3yercs kak
JIJIS JISTUTUMHOTO aHAJIM3a OOIECTBEHHOIO MHEHUS, TaK U JIJIs1 CKPBITHIX MaHUITYISAIUI.

[lonaTtue nuckypca B Hay4dHOI JUTEepaType TPAKTyeTCd KaK COBOKYIIHOCTH TEKCTOB,
BBICKA3bIBAHUN ¥ COIUAJIbHBIX IIPAKTUK, KOTOpPble (POPMUPYIOT W OTParKarT CUCTEMY
B3IUISIIOB U 1eHHOCTeil B obriectse [2]. O6mecTBEHHO-TIONUTHYECKHUI JTNCKYPC OXBATHI-
BaeT KOMMYHUKATABHBIE NEHCTBUA, HAIIPABJIECHHBIE HA TPOU3BO/ICTBO, BOCIIPOU3BO/ICTBO 1
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TpaHChOPMAIMIO OJIMTHIECKUX U CONUAJIbHBIX oTHOmenui [3]. Mexanusmbl popMupo-
BaHUS MEXKJIyHAPOJIHOTO OOIECTBEHHO-TIOJIUTUYECKOTO JUCKYPCa BKJIIOYAIOT B3aUMOJIEl-
CTBHE HHCTUTYIIMOHAJBHBIX AKTOPOB, MEJIMITHBIX TIAT(OPM U MOJIb30BATETHCKOI0 KOHTEH-
Ta, TJie 3HAYUTEIbHYIO POJIb UIPAIOT aJITOPUTMbI 1 IudppoBbie ocpeanuku. Cpejin Taknux
MEXaHU3MOB MOYKHO BBIJICJIUTH MPOIECCHI AJITOPUTMUYECKON (DUIbTpaIy NHMOPMAIIIH,
HCIIOJIb30BaHUE aBTOMaTU3UPOBAHHBIX CHUCTEM JIJIsI BBISIBJIEHUS] U yCUJIEHUSI TIOBECTKH, &
TaKyKe ydJacThe HeilpoceTeBBIX I'eHepaTopoB KOHTeHTa. Kak oTMedaroT mccienoBaTelu,
NI me mpocTo orpazkaeT CymIeCTBYIONINE TEHJEHIINHA, HO aKTHUBHO YYacTBYeT B (hOpMU-
poBaHUU ODOIIECTBEHHO-TIOJIUTHIECKOTO JUCKYPCa, U3MEHss JTUHAMUKY KOMMYHUKAIIUA 1
YCHJIMBas OIpe/ie/IeHHble HApPATUBLI [4].

Menuaiannublie peJICTaBISIOT COO0M COBOKYITHOCTD ITUMPOBBIX CJIEIOB OJIb30BATE b
CKOIl aKTUBHOCTHU, TAaKUX KaK <«JIAfKW», KOMMEHTAPUU, PEIOCTBI, TPOCMOTPDI, UCTOPUS
MIOMCKOBBIX 3aITPOCOB, METa/IAHHBIC T'€O0JIOKAIINUA U JIAHHBIE O BPEMEHU B3aUMOJICHCTBUS
¢ KOHTEHTOM, KOTOPBbIE MOTYT OBITh HMCIIOJIB30BAHBI JIJIsT MOJICTUPOBAHUST OOIECTBEHHBIX
HACTPOEHUI, aHan3a NH(MOPMAIMOHHBIX TOTOKOB U ITPOTHO3UPOBAHUST MEK Ty HAPOIHBIX
nporieccoB. KII0YeBbIMU METOJAMU aHAIM3a SABJISIOTCS KOHTEHT-aHa u3 (H3ydeHue co-
JeprKaHusl COOOIIEeHNIl 1 myOINKAIWil), ceTeBoll aHaIn3 (BbISBJIEHNE CTPYKTYPHBIX CBsi-
3eil MeXK/ly yUYaCTHUKAMU ¥ y3JaMU CeTH), a TaKKe IPUMEHEHUE aJIlOPUTMOB MAITUHHOTO
obyuenHusi (Mojiesieil, ClIoCOOHBIX BBISIBISATH 3aKOHOMEPHOCTHU ¥ JICJIATH MPEJICKA3AHIS Ha
OCHOBe DOJIBIIIX MAaCCUBOB JaHHbIX). Ocoboe BHUMaHUE B HAYTHON JINTEpAType y/Ieisier-
cs mpobJyieMaM UHTepHuperupyeMocT Mojeseii IV u ajropuTMudecKoil npeB3aToCTH, Ha-
[IpUMep, HEKOPPEKTHOMY 00y UIeHUIO MOJIesIeil Ha BBIOOPKAX € COTUATbHBIME UJIN TTOJTUTHIYE-
CKUMU MCKAYKEeHUSIMU, 9TO TIPUBOJIUT K yCUIeHuo crepeoTurios |5]. Ha ceropusiauii 1ennb
NCKYCCTBEHHBI NHTE/JIEKT AaKTUBHO IIPUMEHSIETCS B COIMMUATBHBIX CETSIX JIJIsT TIePCOHATN3a-
U KOHTEHTa, aBTOMaTHIeCKOI'O MOJEePaTOPCTBA, PACIIO3HABAHUS N300paKeHWl U BHUJIEO,
a TaKKe JIJIs BbISIBJIEHUS TPEHJIOB U MATTEPHOB [IOBEJIeHNs ToJb30oBarTeeii [6]. Asropurmbt
N coznaior u MHOXKAT Me/INaTaHHbIe, aBTOMATUYECKU TeHePUPYsT PEKOMEHTAIuu, T007-
pasi KOHTEHT, yIPaBJisdsd PEKJIAMHBIMU COOOIIEHUSIME, ONTUMU3UPYS MOPSIOK HOBOCTHBIX
JIEHT ¥ T€M CAMBIM BJIMsisl HA TOBECTKY JiHs. Harmpumep, pekoMmeHaTe bHbIE CUCTEMbI
YouTube moryT npejiyiarats Bcé 60s1ee paJinKaIbHble BUJIEOPOJTUKHU, YCUIUBA TOJITPU3a-
IO B3TJIAJI0B nosib3oBaTesteir. B 2016 romy mmardopma Facebook nojsepriiach kpurnke
3a co3jaHne MHMOPMAIMOHHBIX ITy3bIPeil, KOTOPhIE CIIOCOOCTBOBAJIM PACIPOCTPAHEHUIO
nesnndopMarmu B xoj1e npesugeaTcKux BeioopoB B CIIIA. Takxke BaXKHyI0 poJib Urpaer
"scbderr sx0-Kamepwr" (echo chamber), kKoryja mosb3oBaTE N B3aNMOJIEHCTBYIOT TOJBKO
C €JINHOMBIIIIEHHUKAMY, YTO JIONOJHUTETHLHO yYKperysgeT ux yoexkjenus. B pesynbrare
CHUKaeTCs pazHoobpasre MHEHUI B MeIMAIIPOCTPAHCTBE, a OOIECTBEHHOE MHEHIE CTaHO-
BUTCs GoJiee TpeaB3aThIM |7]. AjropurMudeckasi 1mojjada HOBOCTEH B CONUAIBHBIX CETSIX
MOZKET CIIOCOOCTBOBATH ODOCTPEHUIO KOHMJIUKTOB, YKPEILIsds BPayK/IeOHble HAPPATHUBHI.
UccnenoBanus noka3piBaior, 4To uctojb3oBanue NN yeumsaer addexT nndopmanmon-
HBIX ITy3bIPeil 1 CIIoCOOCTBYET YCUIEHNIO KOTHUTHBHBIX NCKAXKEHUI, BJINsIsI HA BOCIIPUITHE
MEZK Iy HAPOJIHBIX COOBITHIT [8]. ArOPUTMBI COIMABHBIX CeTell aHAJIN3UPYIOT TOBEIeHIe-
CKUe JaHHBIE T0JIh30BaTe /el — UX JIAWKW, PEIOCThI, TPOCMOTPBI — U MTOIONPAIOT KOHTEHT,
COOTBETCTBYIONIHIT yKe c(HOPMUPOBAHHBIM IIPEMOUTEHUSIM. DTO IIPUBOJUT K TOMY, ITO
YeJI0BEK BUJIUT MTPENMYIIECTBEHHO HMHMOPMAITUIO, TTO/ITBEPKTAIONTY IO €0 B3IJIAIBI, & ajlb-
TepHATUBHBbIE MHEHUS OCTAIOTCS 3a IpeJiesiaMi ero HHMOPMaInOHHOro 1oJid. Takoii mpo-
niecc HaszbiBaeTcs "duibrpanmonabiM my3sipem” (filter bubble), u on ycuiusaer adbdekt
I'PYIIIIOBOIO MBIILICHUS, CHUYKAs KPUTUIECKOE BOCIIPUITHE U IIPEIATCTBY S OObEKTUBHOMY
anasm3y HoBocreit |9]. Takum obpazom, U e TosibKO aHamu3upyeT 1 GUIBTPyeT Me/a-
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JIaHHBIE, HO W aKTHUBHO (hopMuUpyeT MHMOPMAIMOHHYIO CPeJLy, B KOTOPOIl Olpe/ie/ieHHbIe
HAPPATUBBI TIOJIyYAIOT PEUMYIIECTBO IePeJl APYTUMEA. DTO CO3IAET CEPbE3HbIE BHI3OBBI
J11 OO BEKTUBHOCTU MEZK/IYHAPO/IHOT'O OOIIECTBEHHO-TTOJTUTHIECKOTO JTUCKYPCa U TpedyeT
pa3spabOTKN MEXaHU3MOB, PErYJIUPYIONUX PadOTy PEKOMEHIATETHHBIX aJrOPUTMOB.

Kpome Toro, aBromarndeckue OOThI U T'eHEpPATUBHBIE MOJEIN MOI'YT WHUIUUPOBATDH
MaCCOBO€ PACIIPOCTPAHEHHNE COOOIEHU, KOTOPbIe B COBOKYITHOCTU MEHSIIOT HAIPaBJICHUE
r100aJIbHBIX JIUCKYPCUBHBIX TTOTOKOB [10]. BOTBI B corpaibHBIX CeTAX — IPOIPAMMbI, IMH-
TUPYIOIINE aKTUBHOCTH peaJIbHBIX IOJIb30BaTE/IEH, — MOTYT IIyOJMKOBATH, KOMMEHTHPO-
BaTh U PEIIOCTUTH COODINEHNS, CO3/laBasi BUIUMOCTh MaCCOBOI TOJIJIEP:KKH UJIN HETr0JI0Ba~
HUs 110 OIIPEJIE/IEHHON TeMe. DTO BJIMAET Ha OOIIECTBEHHOE MHEHHUE, TaK KaK IT0JIb30BATE I
BOCIIPUHUMAIOT TOIY/IsipHbIE MHEHHS KaK 0oJjiee 3HAYMMBbIE U O0bEKTUBHBIE.

leneparupabie mozesn, Takue Kak GPT-4 mim Gemini, MOryT aBToMaTuIecKu CO3/1a-
BaTb TEKCTbI, CTATbH, KOMMEHTAPUH, & TAKXKE OTBEYATH HA BOIPOCH B (hOpyMax U UaTax.
Ucnonb3oBanne TaKMX TEXHOJOTUI B MOJTUTUIECKUX WU SKOHOMIIECKUX TEJISTX CIIOCOOHO
HE TOJIBKO ITOJICTPANBATHL OOIIECTBEHHO-TIOJIUTHIECKU JIUCKYPC TIOJT OIIPe/ie/IeHHbIe Hap-
PATHUBBI, HO 1, KaK y2Ke ObLIO 3aMeYeHO BBIIIe, H3MEHATh OOITeCTBEHHOE BOCIIPUSITHE KJTIO-
4eBbIX coObiThil. Tak, aBToMaTHIecKue GOTHI AKTUBHO MCIOJIB30BAINCH B Twitter (Hbrae
X) s dhopmupoBanusi HHGOPMAIMOHHBIX KAMIIAHUHA BO BpeMsl BBIGOPOB B PA3HBIX CTPa-
HaX, MAHUIYJIUPYs 00CyKIeHneM Kauuaaros [11].

Takum obpasom, NM-cucreMbl He POCTO PETPAHCIUPYIOT ONpPEIeIeHHYI0 HHPOpMa-
[0, HO AKTUBHO yYIACTBYIOT B (POPMUPOBAHUN TJI00AIHHOTO OOIIECTBEHHO-TIOJIUTHIECKOTO
JIICKYyPCca, co3/laBasi HOBbIE IIOTOKH CMBICJIOB U BJIMSS Ha BOCIIPHUSTHE MEK/IYHAPOIHBIX
COOBITHIA.

[Ipu sTOM OCHOBHBIE PUCKU CBsI3aHBI C IOJIsipU3allieil obImecTBa B pe3yJbrare Jeii-
CTBUA KaK aJropUTMOB II€PCOHAJIN3UPOBAHHBIX PEKOMEHIaINii, TaK U HeJJ00POCOBECTHOTO
ucnoab3oBanust N mst cozpanmust deep fake koHTeHTa 1 MAHUITYJIAIINI ¢ Me A TaHHBIMEI
[12]. D10 cTaBuT Bompoc 0 HEOOXOIUMOCTH, C OJIHOI CTOPOHBI, Pa3pPabOTKN MHCTPYMEHTOB
JIJIS BBISABJICHUS U IIPOTUBOJIEHCTBUS HEI00pOCOBECTHOMY ucIiojib3oBanuio VI B conmasib-
HBIX CETSX, U, C JPYTOil CTOPOHBI, pa3pabOTKU MEXK/IyHAPOHBIX HOPMATHBHBIX DPaMOK
110 KOHTPOJI0 3a reHepatuBHbiMu N-cucremamu. Hapsijty ¢ aTuM 0cobyro akTyabHOCTD
UMEOT IIPoOJIeMbl pa3paboTku Oojiee nHTEpIpeTupyeMbix Mojesteir W, pazsutus megua-
IPAMOTHOCTH Yy TIOJIb30BaTe el connaabHbIX ceTeil, hopMupoBaHus 60/1€€ OTBETCTBEHHOIO
OTHOIIIEHUS K ITU(POBBIM UHHOBAITUSIM.
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MeToabl 1 cpeJicTBa IIPUMEHEHNs TeXHOJIOTUiA
MCKYCCTBEHHOI'O MHTEJIJIEKTa B obJiacTu obeciieueHus:
Knbepbe3onacHOCTU

®enoceeB Cepreii ButanbeBuya
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Texnosiornn KnbepObe301acHOCTH, OCHOBAHHBIE Ha, UCIOJIb30BAHUU CUCTEM UCKYCCTBEHHO-
ro unresiekTa (1) HempepblBHO COBEPIIEHCTBYIOTCS U OOJIQJIAI0T B HACTOAIIEE BPEMsI
HECOMHEHHBIMH ITPEUMYIIECTBAMU 110 CPABHEHUIO ¢ TPAJIUITUOHHBIMU PEHNICHUSIMHU B 3TO
obstactu. TexHOIOTMH NCKYCCTBEHHOI'O MHTEJLIEKTa HAXOIT IITMPOKOE IIPUMEHEHHUE TIPEesK-
Jile Bcero B cucreMax obHapykenust Bropxkenuii (Intrusion Detection Systems, IDS) u
cucremax npejoreparierusi Bropxkenuii (Intrusion Prevention Systems, IPS) Ilpeumyte-
crBa TexHosoruit I mipu 5ToM OCHOBBIBAIOTCS Ha, CIIOCOOHOCTU 0OpadaThiBaTh U IIOBEP-
raTh aHaJM3y OOJIbIIINE 00'beMbI JIAHHBIX B PEXKIME PeaslbHOI'O BPEMEHU, YTO rapaHTUPyeT
OBICTPYIO HEHTPAJIM3AINIO BO3HUKAIONIUX YIPO3.

OCHOBHBIMU METOAMHU MUCIIOIb30BaHust TexHooruit I B obactu nmpodmrakTukn K-
OEepIPECTYITHOCTU SIBJIAIOTCS:
MalllUHHOE YYeHHe — MeTO/, OCHOBAHHBII Ha UCIOJIb30BAHUU JAHHBIX ITPEIbIIYIIUX OIlb-
TOB (9TW O HPEIBIIYIIMX KHOepaTakaX U HOPMAJILHOM MOBEJIEHUN CHCTEMBI);
reHeTUIeCKHe aaropudMbl — METO/I OIITUMHU3AIINN, KMATHPYIOIIUI IIPOIECC eCTECTBEHHOTO
oTOOpa M UCIIOJIb3YEMBbIIT 00beM JIJIs OIPeJIeIEHNs] ONTUMAJIBLHBIX ITapAMETPOB U HACTPOEK
cUCTeM OOHAPYKEHUs U IPEyIPEXKIeHNsT KUOepaTaK;
HEHPOHHBIE CETU — OHU CIIOCOOHBI 00padATHIBATH CJIOXKHBIE 9TH, YCIEITHO PEIIATh MHOIOTIa-
paMeTprIecKre 3a1a91 KJIacCu(pUKAIIIT U B IIPOIECCe MIPero/aBaHusl HOBbIIATh 3P deK-
THBHOCTH CBOEI'O IIPUMEHEHU JIJId aHAJIM3a, CETEBOI0 TpaduKa U OOHAPYKEHIS aHOMAJIHII.
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,HOHOJIHI/ITGJII)HI:;IG CBeJAEHUA O IEPEIUC/ICHHBIX METOaX IIPUBEJICHBI B Ta6JII/ILIe 1.

[IpuBeiennbIe BbIIIE METO/IBI B PA3IMYHBIX COYETAHUAX UCIIOJIb3YIOTCI B IIPEJICTABIIEH-
ubix Ha VT pbiake nadOpMaImoHHO-IIPOIPAMMHBIX CPEJICTBAX obecrevunBanms Kubepoes-
OTIACHOCTH, peaJIn30BaHHBIX HA OCHOBE TEXHOJIOTMIl MCKYCCTBEHHOI'O MHTEJIJIEKTA.

OTH CPeJICTBA PABIUIAIOTCA 10 COOCTBEHHON (DYyHKITMOHAIBHOCTHU, CJIOXKHOCTU, CTOU-
MOCTHU TIPUOOPETEeHUsI, BHEIPEHUS U COITPOBOXKJIEHUS, ITOJJHOMOYHUsT MACIITaOMPOBAHUS U
110 MHOTHUM JIPYTUM TIOKA3aTEJISTM.

B 3aBucuMocTH OT pemraeMbIX 3aJad, HYKHON (DYHKIIMOHAJIHHOCTH, (DUHAHCOBBIX
OTpaHWYEeHNII W JIPYTUX YCJIOBUI NCIOJIH30BaHUS CJI€/yeT OCTAHOBUTH BBIOOD HA TaKOM
MHMOPMAIIMOHHO-TTPOTPAMMHOM CPEJICTBE, KOTOPOE B CaMOil OOIIIBITION CTEIIeHN COOTBET-
CTBYET TPEIbABITEMBIM TPEOOBAHUSIM.

Tabaura 1.
MeTtomp! ucnosibzoBanus rexuosoruit U1 B obnactu npodurak Tuku
KHOEPIPECTYITHOCTH.
Metoa OnucaHHe I[IperMymecTBa OrpaEH9eHAA
OpHEMeHEHHAA
Mammuaroe | Henoassosanme — Brlcokas — Tpebyerca doasImoR
obyaenHe ATTOPHTMOE H OTTOMEHHOCTE DOBeM JAHHEY I
MoJgerxed paa 0OHAPY HeHHA 00VIeHHA
00HApY HeHHA — CnocodHOCTE — BoaMoEHOCTE
AHOMATHH H IATTEPHOE | 00YVYaTECH Ha HOBRIX HEEEPHEIX
B CETEBOM Tpadiuke JAHHBIX CpadATHIE aHHA
— AETOMATH3aITHA — HestbdexTHEHOCTE
NpOUECCa EEIAEIEHHAE | [PH HOBLIX THITAX aTaK
I'enernueckse | Henonszoranue — ARTOMATHYIRCKOE — Bricokas
aTropH(MEEL | IBOTHIIHOHHEX HaX0EICHHE EBITHCIHTEIEHAT
AITOPHTIMOE J1A ONTHMATILHEIX CIOEHOCTE
ONTHMHZATHH HapaMeTpoR — Tpedyerca
MaPaMETPOE CHCTEMEL — CnocobHOCTE TPAHTHOZHOSE
BEIAETIEHHA KHOSpaTay | NpHCOoCcoOHTECT K EOIHYeCTED EPEMEHH
HOEBIM THITAM 3TIE 1% EBII0THEHHA
ANTOPHTMA
Hefporsele | HcnoanzoeaHue — Bricorax — Tpebyerca bonbmoH
CETH CHHTETHIEC KHX Iy HETY AT5HOCTE DOBeM JAHHE 1T
HeHpOHHEIX ceTell ona | oOHapyHeHHA 00VIeHHA
oDHApYHKeHHA — CnocobHOCTE — Bricoras
AHOMATHH H IATTEPHOE | 00YVYaTECH Ha HOBRIX EEITHCIHTEIEH AT
B CETeBOM TpadHKe JAHHELX 3ATPYIHHTEIEHOCTEE
— ARTOMATHYEECKOE
HIEJICHcHHE
HEDOpMAaITHE
P HZHAKOE
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K nanboJiee mpuMeHsgeMbIM HHMOPMAaIMOHHO-IIPOIPAMMHBIM CPEJICTBaM, 00eCIIeInBaI0-
UM KubepOe30acHOCTh U UCIHOJIB3YIOMIUM CIIEIITEXHOJIOIMMH UCKYCCTBEHHOI'O MHTEJLIeK-
ta, orHocarcs:Darktrace, Vectra Al, SentinelOne, Cynet, Balbix, CyberRiskAl.

Paccmorpum  HamboJiee  TMOAPOOHO — XapaKTEPUCTUKKM — TUX  UHPOPMAIMOHHO-
MIPOTPAMMHBIX CPEJICTB.

Darktrace. IIpoxykr Darktrace mpumer ma Boopy:KeHMe METOILI MaITUHHOTO 00Y-
YeHUs JIJI  CO3JIaHUsl BHYTPEHHEH Mojen (QYHKIMOHUPOBAHUSA I JIIOOOM CceTH,
YCTPOWCTBA U TOJIb30BaTe st VICXOas W3 9TOr0 pa3sBUBAIOIIETOCsT TTOHUMAHUS ' TUITATHO-
ro" dyHKIIMOHNPOBaHUS, TPOJAYKT MOMXKET O0HAPYKUBATH MOTEHIUAIbHBIE OIMACHOCTH IO
Mepe UX IOsIBJIEHHs B pPeKUMe peajbHOro BpeMeHn [IpoiyKT BHU3yaIum3upyeT ceTeByIO
TEeMIIEPAMEHTHOCTD B I0JIb30BATEIbCKOM HHTEePdeiice.

Vectra Al Ilpoaykr Vectra Al aBromaTusupyer mokasbiBaHue yrpo3, uctosib3yer N1
JIJIS aHAJIN3a TOBEJIEHNS 3JIOYMBIITIJIEHHUKOB W aBTOMATUYECKOT'O UCIIOJIb30BaHUsT COPTH-
POBKU ysI3BUMOCTE Y TPO3bI KJIACCUMUIIUPYIOTCS, ¥ KA2KJI0MY UHITUJICHTY 3aIUIIEeHHOCTI
MPUCBANBAETCS IIPUOPUTET.

SentinelOne. IlpogykT KOMIIaHUU HUCIOJIbB3yeT MAIIUHHOE JIUKOE3 I MOHUTOPUH-
ra IepCcoOHAJLHBIX KOMIILIOTEPOB, yeTpoiicTB VHTEepHeTa Beleil 1 00/I1auHbIX TPYAAIIIXC
HATPY30K.

Cynet. Ilponykr Cynet - 310 yHUBEpCaibHas maaTdopMa, KOUsl UCIOIb3yeT MaIlnH-
HOe OOyUeHMe, NCKYCCTBEHHBIN MHTEJIJIEKT U ABTOMATU3AINIO JJId YIIPABJICHUS yA3BUMO-
CcTsIMH W 0030pa, yI'Po3, aHAJIU3a [TOBEJICHUS T0JIb30BaTe el 1 obecriedeHns 3aIuThl (-
HAJILHBIX TOYEK B PAMKaXxX IEHTPAJN30BAHHO O0O0beuHeHHON cucteMbl OH MOJIJIEPKIUBAET
SaaS, TaaS, rubpu/iibie U JOKaJIbHbIE PA3BEPTHIBAHUSI.

Balbix. [Tpoxykr Balbix Mexanuuecku anajn3upyeT KOPIOPATHBHYIO CPEJLY € UCIIOJIb-
30BaHMEM TEXHOJIOTUI HeeCTeCTBEHHOI'O MHTEJIJIEKTa, oDecliednBaeT TOYHOE IIPEeJICTaBIIe-
Hue o pucke B3jioMa [IpoJyKT BBISBIAET yA3BUMOCTH, XapaKTEPU3YETT MPUOPUTETHOCTD
yrpo3, obecreynBaeT UX aBTOMATHYECKOe W KOHTpoJmmpyeMmoe ycTrpanenue Balbix moxker
MIOMOYb CHU3UTH KUOCPPUCKU U MOBBICUTD 3PHEKTUBHOCTD PAOOTHI CJIYZKOBI 3AIUITICHHO-
CTH.

CyberRiskAl IIpoaykr CyberRiskAl npegocrasisier TO9HBIN U TOCTYITHBIN CEePBUC,
JTO3BOJIATONINI BBISIBJIATH M CHUXKATh CBOM PUCKHU B 00J1acTH KNOEPOE30IIacHOCTH.

Takke HaXoAdT CBOE I€pOpajibHOE MPUMEHeHne u Jpyrue uH(OPMAIHOHHO-
IPOrPaAMMHBIE CPEJICTBA, 00ECIETNBAIONIIEe KIOepOe30IMacHOCTh HA OCHOBE CIEITEXHOJIO-
ruil uckyccrsennoro unresiekrta: Deep Instinct, SparkCognition, CloudSEK, IronNet,
Cylance, Tessian, Crowd Strike, Sophos, Data Miner.

Taxkum obpazom, na HWNT pbioke npegcTaBieH MOPAJI0YHO IMUPOKHUIT  HAOOD
nHGMOPMAIIMOHHO-TIPOTPAMMHBIX CPEJICTB, MPEIHAZHAUEHHBIX JIJIsI UCIOJ/IH30BAHUS B PAC-
cMaTpuBaeMoit mpeameTHoit ob1actu CTaHOBUTCS aKTya IbHOI 3a/1a9a BEIOOPA Pa3yMHOTO,
HanOOoJIee MPEITOITUTETHHOTO CPEJICTBA € YIETOM KOHKPETHBIX YCJIOBHIl €r0 MCIIOIb30Ba-
nusg s pemienust 9Toit 3a/iaumn ObLT pa3paboTaH W YCIENIHO NPUMEHEH MpOorpaMMHast
MOJLyJIb «BBIGOp MHMOPMAIMOHHO-IIPOrPAMMHOTO CPeJICTBa 3aIUThl HHMOpMaImny [2].

B kadecTBe HavyabHOIN MHMOPMAIMU TPOTPAMMHBIN MOIY/Ib HCIOJIL3YeT: HabOoP
BO3MOXKHBIX JIJIsI UCIIOJIb30BaHUS UH(MOPMAIMOHHO-TIPOTPAMMHBIX CPEJJICTB OOeCIiedeHust
3amuThl nHMOpMaIUn; HabOp YCIyT MoKasaTesell, OIMMCBHIBAIOIINX PacCMaTpuBaeMble
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I/IH(i)OpMaH‘I/IOHHO—HpOFpaMMHbIe CpeJICTBa; 6a3y 9THUX, COAEP2KAIILYIO 3HAYECHUA ITOKa3aTe-
Jen I KazKJ10I'0 I/IHCbOpMaU;I/IOHHO-HpOI‘paMMHOFO CcpeJacTBa.

B mporiecce paboThl porpamMMbl MOJIH30BATEIIO IIPEIbIBIISAETCS TOCIEI0BATEILHOCTD
9KPAHHBIX (POPM, KOTOPhIe 0DECIIEUNBAIOT 3aHECeHne MHMOPMAIIUN B CUCTEMY U BBIIIOJI-
HEHUe CJIeJIyIONUX JIefCTBUIl: BbIJIeJIEHNE JIeCATH HamboJiee BaXKHBIX JIJId I10JIb30BATE
HoKasaTeJsieil; MPUCBOEHNE KaryKJOMY ITOKa3aTe 0 3HaUeHNs BeCOBOr0O KO3 dUIMeHTa 110
JiecaTHOAIIBHON ITKaJIe; BBITIOJITHEHIHE HOPMUPOBKU BECOBBIX KO duimeHToB. B pesyiib-
TaTe PAbOTHI IPOTPAMMBI OIPE/IeNsIeTCs HHMOPMAIMOHHO-IIPOI'PDAMMHOE CPEJICTBO ObecTie-
YeHUs 3aIUThl THDOPMAIUN, HanboJIee COOTBETCTRYIOIIEe 0003HAUYEHHBIM T10JIb30BaTEIEM
YCJIOBUSIM €0 TTPUMEHEHUS.
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AnHoTamusi: B jganHoii craTrhbe pacCMOTPEHBI OCHOBHBIE HAIlPaBJIEHUSI IPUMEHEHUS UC-
KyccrBenHoro unresiekra (M) Ha sramnax mpoeKTHPOBAHUsI, CTPOUTEIbCTBA U IKCILITY-
araruu aroMHBIX 3jiekrpoctannuii (ADC). IlpuBeseHbl TpUMEPBI POCCHICKON 1 MEXKTy-
HapO,Z[HOIU/I IIPaKTUKU, a TaKKe 0603HaqubI [HoTeHnuaJibHbI€ IIPpEMMYyIIECTBa HUCIIOJIb30Ba-
HUsI NICKYCCTBEHHOI'O MHTEJIIEKTa, /11 Y 30eKnucTaHna, peaans3yomniero meppbiii mpoekt ADC.
Ocoboe BHUMaAHWE YIEJIEHO TEXHOJOTUSIM IU(MPOBBIX JIBOWHUKOB, IMPEJIUKTUBHON aHAJIU-
TUKU, I/IHTeﬂHeKTyaﬂbelX CUCTEM IIOAAECP2KKHU OIIepaTOPOB U KOMIIBIOTEPHOI'O 3peHUA.

KitmtoueBbie cjioBa: aTroMHasl SHEPreTHKa, NCKyCcCTBeHHbIN nHTetekT, ADC, mudpo-
BOII JIBOMHUK, IpeInKTuBHas aHaanTuka, 'K «Pocaroms.
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BBenenue

PazBuTne Texnosoruii MCKyCCTBEHHOTO WHTE/JIEKTa OTKPBLIBAET HOBLIE BO3MOXKHOCTHU
JIJIsT ATOMHOW SHEPreTHKU - OJIHOW M3 CaMbIX TE€XHOJIOIMYECKHU CJIOXKHBIX U KPUTHIECKU
BasKHBIX C TOYKH 3peHusi Oe3omacHocTu otpacieit. Ha ceropusunii genb U BHEeapsieT-
cs1 Ha Pa3JIMYHBIX dTallaX »KU3HEHHOTO IHUKJIa aTOMHBIX 3JIEKTPOCTAHIIUI: OT pa3paboTKu
IIPOEKTOB U ONTUMU3AINNA CTPOUTEIbCTBA JI0 IMOBBIIEHNA 3(PHEKTUBHOCTH SKCILTyaTaIlIH.
DTHU peleHns MTOMOTalT aHAJIN3UPOBATH OIPOMHbBIE 00bEMBI JAHHBIX (TaK HA3bIBAEMbIE
Big Data), cokpaTuTh mepuoji OCymecTBIeHNsI IIPOEKTA, YTy AT TOYHOCTD TEXHUIECKIX
PacdETOB U MOBBICUTH HAJIEXKHOCTH 000pytoBaHusd. [lo qaHHBIM JUPEKIIH 110 TU(POBU3a-
nuu ['ockopnioparun «PocaToms, mpuMeHeHne TEXHOJIOTUI UCKYCCTBEHHOIO WHTEJIJIEKTa B
MIPOEKTUPOBAHUU aTOMHBIX JIEKTPOCTAHIIUI MOXKET ITO3BOJIUTH COKPATHUTH CPOKH Pa3pa-
OOTKHU ¢ HECKOJIbKUX JIET JI0 HECKOJBKUX Mecsies [1].

Mex rynapojnoe arenrcrBo 1o aromuoit saeprun (MATATD) B 2021 romy nposesio
crienmaJibHOE coBelanue, rjiae oocyauan npumenenne VU B suepubix Texnosiorusgx. Ilo
muennto MATATD nepcriektussr npumenennsi UV B aTomuoit sHEpreTnke orpomMunl. Ha-
[IpUMeED, aJITOPUTMBI MOT'YT aBTOMATUYIECKHU PETYTNPOBATEH BEIPAOOTKY 9JIEKTPOIHEPIUU Ha,
OCHOBE TEKYIIETO CIIPOca, MOTOIHBIX YCJIOBHII M COCTOSHUS O0OPY/IOBAHUS, ODecIievunBas
crabusbHoe sHeprocuabxkenue [2|.

OcHoBHBIE HaIIpaBJI€eHUsdA MCIIOJIb30BaHUA NN B aTromHoOI dHepreTmke

Ha sTame crpouresnbcTBa aTOMHBIX 3JEKTPOCTAHIINN MCKYCCTBEHHBIN WHTEJIEKT WC-
MOJIB3YETCA B IMEPBYIO OvYepeb I CO3/IaHus IU@POBLIX JIBOMHUKOB, YIIPABIECHUS JIO-
TUCTUKON U KOHTPOJIs KadecTBa. [{udpoBoit nBoiiHnk, pazpadaTbiBaeMblil JIjisd peakTopa
PU'TM-200H B pamkax mpoekTa «Pocaromas, 1m03BOJISIET CMOJIEINPOBATEL OYIYILYIO SKC-
IJIyaTalluio YCTAHOBKU, BBIIBUTH IOTEHIINAIbHBIE TEXHUYECKIE PUCKH U OIITUMU3UPOBATD
OCJIEIOBATEILHOCTD MOHTazKHBIX paboT [3]. Kpome roro, I npumensiercs: mjist anaamsa
MPOEKTHON M TEXHUYECKON JOKYMEHTAIIMH, BLISIBJICHUS OIMMOOK B YepTexKaxX W aBTOMA-
THYECKOT'O0 KOHTPOJIsI CTPOUTEILHBIX OIlepaIinii ¢ MOMOIIBIO TEXHOJIOTUH KOMITHIOTEPHOTO
3peHus.

XO0Tsi OCHOBHOE NPUMEHEHUE METOJIOB, TAaKUX KaK MeHeTUIeCKUe aJrOPUTMbI U METO]T
OIIOPHBIX BEKTOPOB, OTHOCUTCH K 3KCILIyaTallud, UX TAKXKEe MOXKHO YUYUTHIBATH y2Ke Ha
sTare IpoeKTupoBanus. Hampumep, reneTudeckue aJropuTMbl J0Ka3a il 3pHEeKTHBHOCTD
[pU ONTUMU3AIUK TIEPErPY3KU TOILMBA [4], a MeToj| OHOPHBIX BEKTOPOB MpH OBICTPOM
pacno3HaBaHUU aBAPUWHBIX PEZKUMOB B CAUCTEMaX PeJICHHON 3alluThbl [5]

CucremMbl IPEIUKTUBHON aHAJUTUKHU [TO3BOJIAIOT 3a0JIAr0OBPEMEHHO BBISBJISTH OTKJIO-
HeHUs B paboTe 000PY/I0BAHUS U CHUXKATH BEPOSITHOCTH aBapwuit. OHA U3 MEPBBIX TAKUX
cucrem Oblia BHeJpeHa Ha HooBoponexckoit ADC. MuTeniekTyaJbHble CHCTEMBI IT0/I-
JIEPKKHU OTIepaTOPOB aHAJU3UPYIOT JAHHBIE C JECSITKOB THICSIY JATINKOB U IMPE/JTATatoT
ONTUMAJIbHBIE JIEHCTBUSI. DTO CHUXKAET BJIMAHUE YEJIOBEYECKOrO (haKTOpa U IMOBBIIIAET
CKOPOCTb pearupoBaHus Ha HeCTaHJapTHbIe cuTyanuu [6].

HecMmoTps Ha 3HAaYATE/IHLHBIN MOTEHIIMAJ TPUMEHEHNsT NCKYCCTBEHHOTO MHTEJIIEKTa B
sJIEPHOIl 9HEPreTHKe, ero MUPOKOMACIITaOHOe BHEJIPEHUE COIPSAXKEHO € PSJIOM CepbEs-
HBIX BBI30BOB. KUIIOUEBBIM U3 HUX SABJISI€TCS HEOOXOAMMOCTH obecriedeHust Oe301acHOCTH
U 1po3padnocTu periennii, npuauMaeMbix NUl-cucremamu. Ocoboe BHUMAHME YjIe/Is1€TCS
npobJieMe MHTEPIPETUPYEMOCTHU: COBPEMEHHbBIE HEeUpOceTeBble MOJie/n (DYHKIIMOHUPYIOT
10 NIPUHITUILY «YEPHOTO SAIIUKAy, YTO 3aTPYy/HAET IOHUMaHue JIOTUKUA UX BbIBOJIOB.
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B YCJI0BUAX BBICOKOI OTBETCTBEHHOCTH U IHOTEHIIUAJIbHBIX PUCKOB, XapaKTEPHbLIX JIJIA
yYipaBJieHUA AAECPHBIMAU PEaKTOpaMH, OTCYTCTBUE 00 bACHIMOCTH AJITOPUTMOB CHHUTACT-
CdA HEJOIIyCTHUMbIM. B cBasu ¢ 9THUM, Ha TEKyHIeM STalle NN-rexaosornm JOITyCKalOTCA
HUCKJIIOYUTEJIbHO B POJIM PEKOMEH/AaTE/IbHbIX MJIM BCIIOMOI'aTE€J/IbHBIX CUCTEM U HE HaJdeJId-
I0TCAd IPAMBIM JJOCTYIIOM K HCIIOJTHUTEJ/IbHBIM MeEXaHU3MaM aTOMHBIX SHQKTpOCTaHHHﬁ.

s Vsbekucrana, e peaan3yeTcs IepBhIil IpoeKT crponTenbecTBa ADC cOBMECTHO ¢
Pocaromom, I MozKeT cTaTh KPUTUIECKU BaXKHBIM MHCTpyMeHTOM. [[manupyercsa crpo-
nureibecTBO Mastoit ADC nHa 6a3e peaktopoB PUTM-200H, e y:ke Ha Tale mpoeKTHPO-
BaHUsI MOYKHO HCIIOJIb30BATh IUQPOBbIE TBOWHUKY, IPEJIUKTUBHYIO AHAJIUTUKY U UHTE/I-
JIEKTyaJibHbIe TpeHakephl. Vcnosb3oBanue VM cmoxker obecriedants 6otee 3¢hdeKTUBHbII
y4eT ceficCMUYeCKUX M KJINMaTHUIeCKIX OCOOEHHOCTEHl permoHa, ONTUMU3NPOBATDH IIPOIIECC
CTPOUTEILCTBA M 00ECIIEYNTDh BBICOKUT ypoBeHb GesonacHocTn sxciuryaranun ADC.

3akJiroueHue

[Ipumenenue TeXHOJIOIMI MCKYCCTBEHHOI'O WHTE/LUIEKTA HA BCEX dTAIAX YKU3HEHHOIO
mukja ADC OTKpbIBaeT 3HAYUTEIbHBIE BO3MOYKHOCTH JIJIsI TOBBINIEHUS 3(DHEKTUBHOCTH,
0E30IIaCHOCTH U HAJIE?KHOCTHU SJICPHONM SHEPreTHKU. Y YNThIBAas HAYAJLHBIN dTall pa3BU-
TUA aTOMHOI oTpacyiu B Y36ekucrane, unrerparus V-Texnosoruit MoxkeT cTaTh BaxK-
HBIM KOHKYPEHTHBIM ITPEMMYIIECTBOM, CIIOCOOCTBYS CO3J@HUIO COBPEMEHHOI M yCTOWYN-
BOI1 sHepreTuveckoir mHMpPacTpyKTypbl. OHAKO yCIENHOe BHeApeHne Tpebyer 0coboro
BHUMAHUs K BOIPOCAM HMHTEPIPETUPYEMOCTU, CEPTUMUKAIINT U KNOePOE30IMacHOCTH.
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BBeneunune

MupoBble ChIPbEBbIC PHIHKU UT'PAIOT KJIIOYEBYIO POJIb B IJI0OAIBHON SKOHOMUKE, 00ec-
IeYnBasg IHEPropecypcaMu, METAJIIaMA, CeIbCKOXO3ANCTBEHHBIMU POJIYKTAMUA U JIPYTU-
Mu 6a30BBIMU TOBapaMu. Ha poTsKeHun Mocae HUX JIBYX JCCATUICTHI OHHM TIPeTepIIe/ i
3HAYUTE/IbHbIE U3MEHEHUsI, 00YCIOBJICHHDBIE KAK CTPYKTYPHBIME C/IBUTAMH B MUPOBOI 9KO-
HOMHWKE, TAK ¥ TeXHOJIOTMYECKUMH MHHOBaIMAMHA. [Iponcxojisdiime n3MeHneHust 3aTpOHYIN
1 HePTIHON CEKTOP, KOTOPBIl CTAJKUBAETCs ¢ KOMILIEKCOM BBI3OBOB — OT HECTaOUJIbHO-
CTU TIEH U TeONOJUTUKU JI0 YCUJIEHUs JIaBJIEHUsl B CTOPOHY JekapOonuzanuu. B nannoit
CTaThe PACCMaTPUBAIOTCs K/TIOUEBbIE COBPEMEHHBIE TPEH b, (POPMUPYIONTUE OOJIUK U Pa3-
BUTUsI MUPOBOI'O HE(DTAHOIO PHIHKA, YTO ABJISETCS aKTyaJIbHOM 3ajadeil, Tak Kak HedTh
COXPaHsIET CTATYC CTPATErNIECKOT'0 PECyPCa U MHCTPYMEHTa 'e09KOHOMUYECKOT'O BIIUSTHUS

[1,6].
1. Ilepexom K «3eJIEHOI» 3HEPreTUKE

Tekyras moBecTKa KJIANMATHIECKONH YCTONYMBOCTU OKA3bIBAET CEPbE3HOE BJIMSHUE Ha
ChIpbEBBIE PBIHKH. [IpaBurenbcrBa Bemymmx skoHomuk, Briaodas KC, CIIHA n Kuraii,
AKTHUBHO IIPOJIBUTAIOT ITPOrPAMMBI 110 COKPAIEHNI0 BHIOPOCOB MApPHUKOBBIX Ta30B. Pea-
Jym3arus [lapuKckoro corJialeHns U HAIMOHAJIBHBIX CTPATEruil 10 JIOCTHKEHUIO YTJIe-
ponHoii HefiTpasbHOCTH K 2050 TOXy TpedyeT CyIeCTBEHHOrO CHUKEHHS 3aBUCHMOCTHU OT
yrureBooposios [1,8].

Cornacao mokmany IEA, k 2040 roay moJiss HedTH B TJI0O6ATBHONR SHEPIETUKE MOYKET
cokparuthea 110 25-30% 1o cpasuenuio ¢ TexkymmmMu 31-33%. Komnanun, rakue kak BP,
Shell u TotalEnergies, y»ke TpanchopMupyOTCcs B 9HEPreTUIeCKUe XOJIINHTY, UHBECTUPY S
B COJTHEYHBIE W BETPOBbIE (PePMBI, 3JIEKTPO3apsAHbIe CTAHIINN, BOIOPOIHYIO SHEPIETUKY
1 aKKyMyJIaTOpbI [6].

Tem me menee, crpoc Ha HedTH B Pa3BUBAIOIINXCSA cTpaHax, ocobenno B Muaun u Ad-
puKe, OyJIeT COXPaHATbCs, ITO O0YCJIOBJIEHO ypbaHu3aIueil, pocTOM JIOXO/I0B U ITPOMBIIII-
JICHHBIM pa3BuTHEM. Takum oOpa30M, dHEPreTUUIecKuil mepexoj OygaeT acuMMeTPUIHBIM
1o peruonam [6.

2. HeHOBaH BOJIATNJIBHOCTBH M I'€OIIOJINTUKA

HecTabuabHOCTD 11eH 0CTAéTCsl MOCTOSTHHOM XapaKTepUCTUKON HeTIHBIX PHIHKOB. c-
TOPUYECKH JIOKA3aHO, YTO TEHbI Ha He(Th UyBCTBUTEIbHBI K IMOJUTUIECKUM COOBITHSAM:
PEBOJIIONUAM, CAaHKIMAM, OJ10Kajam 1 KoudaukraM. Tak, B 2022 roy nociie Havaja KOH-
dmmkTa HA YKpanHe W BBeJICHUS caHKIMil mpoTus Poccuu rennr Ha HedTh Mapku Brent
HoIHUMAJIUCH Bhiie 120 10/11apoB 3a 6appesib, a 3aTeM Pe3KO CHU3UIINCH [2].
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OIIEK+ coxpaHsieT KJIFOUEBYIO POJIib B peryJupoBaHuu Ipejjoxkenus: Hedgptu. Crpa-
HBI KapTeJisd MCIOJIB3YIOT KBOTHI It OaJIaHCHPOBKU PBIHKA, OJHAKO 3(hHEKTUBHOCTD UX
COJIAIIIEHUI 3aBUCUT OT JUCHUILIMHBI YIACTHUKOB U IVI00AJIBLHOIO cipoca. Kpome Toro,
yBesmmaeHne n00nuran caannesoit Hedpru B CIIIA B mocseaHnmne rojbl BHOCUT HEOIIPEIe/IeH-
HOCTb B IIEHOOOpa30BaHme, co3jaBas KOHKYDEHIHIO TPAUIMOHHBIM OCTaBIIIKaM [7].

QakTOphl HECTAOUJIBHOCTH BKJIIOYAIOT: HecTabmIbHOCTh Ha Bim:kaem Boctoke, siep-
HbIE TIePeroBopbl ¢ MpanoMm, KuTaiicKo-aMepUKaHCKIE TOPTOBbIE OTHOIIEHUSI, & TaK¥Ke Pas3-
BUTHE DErHOHAIBHBIX KOH(MDIIMKTOB B 30HAX TpaHCHOpTUpoBKU HedTu (Hampumep, Opmys-
ckuit nposms) [10].

3. IlepeopueHTalisi TPAHCIIOPTHBIX W JIOTUCTUYECKUX MapPHIPyTOB

['nobasbHast JIOrUCTUKA CHIPhS CTAJTKUBAETC C BHI30OBAME, CBA3AHHBIME C CAHKITUSIMU,
HMAHJIEMUAME U TPaHCHOPTHBIMU Kpusucamu. Tak, B 2021 rojy 6siokuposka Cys1Koro Ka-
HaJIa TI0Ka3aJj1a yA3BUMOCTh IVIODAIBHBIX Ierovuek mocraBoK. Cankiun npotus Poccun B
2022 rojy M3MEHWJIM MapIIPyThl 9KCIOpPTa €€ HedTU: OCHOBHBIE OOBLEMBI CTAJIM HAIIPAB-
narbes B Uanmro, Kurait u apyrue crpasst Asum [3]. Kpome Toro, mabmonaercs poct
YUCIA «TEHEBBIX» TAHKEPOB, NCIOJIB3YEMBbIX JIJIsT 00X0/a CAHKIINN. DTH Cy/1a, KaK IIpaBu-
JIO, CTapiie, IJIOXO 3aCTPAXOBAHBI U YaCTO MEHAIOT (hJIar, u4To yBEJIUIUBACT PUCKU JIJIs
MOPCKOIi 6e30I1aCHOCTH.

B oTBeT Ha pUCKU CTpaHbI CO3/IAI0T CTPATErNIECKNE PE3ePBbI, PA3BUBAIOT YKEJIE3HOJI0-
POXKHYIO U TPYOOIIPOBOJHYIO MH(MPACTPYKTYPY, YCUIUBAIOT PErHOHAJILHOE COTPYIHUYE-
crBo (manpumep, Kuraiickast nnnnmarusa «OuH 110si¢c — OJIUH 1IyTh» ) [9)].

4. llmcdppoBuzarius 1 aBToMaTu3anusd B JI0ObIYUe U TOPTrOBJIE CHIPHEM

Texnosornyeckue HHOBAIUU CTAHOBATCS HEOTHEMJIEMOI YaCThIO CTpATernii pa3sBuTu
CBIPbeBBIX KoMItaumii. Mcrnonb3oBanue 1mudpoBbIX JTBOIHUKOB, CEHCOPOB, NCKYCCTBEHHOI'O
unresiekta (VW) rexnomoruit Big Data u npeukTHBHON aHAJUTHKE [O3BOJISET 3HA-
YUTEJIbHO TOBBICUTH 3(MDPEKTUBHOCTD JOOBIYN U CHU3UTH IIPOU3BOJICTBEHHBIE N3/IEPIKKHI
[4].

Buenpenne 1mudpoBbix 1m1aTdopM CIIOCOOCTBYET MOHUTOPHHIY U ITPOTHO3UPOBAHUIO
IIeH, ONTUMAZAIIH CKJIAJICKAX OCTATKOB W JIOTUCTUKY. DJIOKYetH HCroab3yeTcs I Ipo-
3pPavHOrO JIOKYMEHTOO0OPOTA M OTCIEXKMBAHIS ITPOUCXOXKIeHNs He(DTU B YCIOBHUAX CAHK-
IIHOHHOTO JIaBJIeHUsl. ABTOMATH3AINs TaKXKe OXBATHIBACT OypeHue, J00bITy U TeX0OC/Ty-
JKUBaHUEe CKBayKWH. POOOTBI-MaHUIYIATOPBI U JAPOHLI 00ECIEINBAIOT KOHTPOJIb B TPY/I-
HOJIOCTYIHBIX paiioHax. ITO 0COOEHHO aKTYaJbHO B YCJIOBHAX ADPKTUKH U IMIETb(HOBBIX
IIPOEKTOB, IJIe YeJIOBEYECKOE YIACTHE COMPSIZKEHO ¢ BBICOKMMU pUCKamu |9).

5. PazBuTne (pbroyepcHbIX PHIHKOB M HOBbIE (DMHAHCOBBIE MHCTPYMEHTHI

DprouepcHbIe PHIHKKA OCTAIOTCS OCHOBHBIM MHCTPYMEHTOM XE?KUPOBAHUS JIJIs ChIPbe-
BBIX Tpeii/iepoB u mpousBojuresteil. Passurue 1mudpoBeIX TOProBeix miaTdopM (Hampu-
mep, ICE, NYMEX, DME) 103B0oJIiI10 yBeJHYUTh JUKBUJIHOCTh U HPO3PATHOCTH CIIETIOK
[5]. Ommako ma doHe pocTa reomoTUTUIECKO! HANPSAKEHHOCTH TOSIBIISIETCST TEHICHITUS
K JIeJI0JTAPU3AINN TOPTOBIN ChipbéM. Tak, Kurait akTHBHO IpOIBUTaeT pacuérsl B I0a-
max Ha [llanxaiickoit Hedranoit 6upxke (INE), a B 2023 roxy OAD u Unnns noanucanin
corialieHne 06 UCIOIL30BAHIE JIMPXAMOB U PyIuii B pacyérax 3a HedTh [5].

Kpowme Toro, BHEAPSIOTCS MHCTPYMEHTHI YCTOWIHBOTO (DUHAHCHPOBAHUS: <«3€JIEHBICY
obsmramnun, ESG-doHapl 1 ¢TpaxOBKU OT KJIMMATUIECKUX PHUCKOB, UTO BJIUSIET Ha JO-
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CTYIIHOCTH KAlUTaJIa Jjisd HebTIHBIX TPOEKTOB |9)].
3akJiroueHue

['mobasbHble CHIPbEBBIE PHIHKH MEPEKUBAIOT TIyOOKYIO TpaHchOopMaIuio, u HedTs-
Has OTpacjb — He uckjoderue. OHa HAXOIUTCH B TOUKE ME€PECEUYCHUs] SKOHOMUIECKUX
UHTEPECOB, TOJUTHIECKUX PEIIeHUN U SKOJOTUIecKuX 00s13aTe/ibeTB. OCHOBHBIE BHI3OBBI
BKJIIOYAIOT B ce0s Iepexo/i K HU3KOYTJIEPO/IHOI SKOHOMUKE, ITN(POBU3AINIO ITPOIIECCOB,
PeOTOJINTHYIECKY 0 HeCTaOUIBHOCTh U [IePEOCMbIC/IeHIe JorucTHaeckux cxem |1,4,10].

Db dexTuBHOE pearmpoBaHUe HA ITU BBIZOBHI TPEOYET OT YIACTHUKOB PBHIHKA BBICO-
KOI'0 YPOBHS &JaITUBHOCTH, TEXHOJOTMIECKON TOTOBHOCTH M CTPATETMIECKOrO TOIXO/IA.
Hedrsmoit cekTOp Mo-npezKHEMY OCTaETCd KJIIOUYEBBIM 3JIEMEHTOM MHUPOBOI SKOHOMUKH,
obecrievnBasi SHEPreTUIeCKyI0 0€e30MaCHOCTD, TOJJIEPKKY NHPPACTPYKTYPHI H MeKTyHa-
pojryto Toprosiio [6,10].

Hedrsinble KoMITanum u cTpaHbl, CIIOCOOHBIE 3/ IAITUPOBATHCS K HOBBIM YCJIOBUSIM, ITPU-
MEHSTH UHHOBAIMY U 3(PMEKTUBHO yIPABIATH PUCKAMU, OYIYT B UUCJIE JILJIEPOB B YCJIO-
BUSIX HOBOI 9KOHOMHYECKOi peasibHOCTH. OcOobO0Oe BHUMAHUE B CTPEMUTETHHO MEHSTIOIIIX-
Cd YCJIOBUSX KOHKYPEHIMH JIOJIZKHO OBITH yJIeJIEHO YCTOHYMBOMY PA3BUTHIO, BHEJIPEHUIO
HOBBIX NNMDPOBBIX TEXHOJIOTHIT 1 nuBepcuduKanum J0xX0108 [4,9].
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Anaym3 6JjJokYeiiH-TpaH3aKIINil THHOBAIITMOHHOMN
TEXHOJIOTHN O0PabOTKM OONBINNX JTAHHBIX JIJId
OJI0KYeliH-TpaH3aKInii

Apamos U., BypueB A., CyoxonoB M.

YHuBepcuTeT MUPOBOl SKOHOMUKH U JTUILIOMATUN
hitps://doi.org/10.5281 /zenodo. 15511097

Amnnoramus. B 510il crarhe npencTaBiaeH CHCTEMATHYECKH aHAJM3 TEXHOJIOTNH OJIOK-
YefiH U paccMaTPUBAETCsI ee NIPUMEHEHNe B COBPEMeHHBIX NMu@pPoBbIX cpejgax. OcHOBHOE
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BHUMAHUE YJIeJIsgeTcs MpodieMaM, CBA3aHHBIM C PACIPEJIEICHHBIMI apXUTEKTyPaMu OJI0K-
JeifiHOB, & TaK2Ke BBISBJIEHUIO KJIIOUEBBIX objiacTell mpuMeHenus. B uccienopanun usyyva-
I0TCS MaTeMaTUIeCKue MOJIEU U AJTOPUTMbI PEAJIU3AINK JIJIsi OCHOBHBIX KOMIIOHEHTOB
OJIOKUeiTHA, a TaKKe JIaeTCsd CTPYKTYPUPOBAHHBIN aHA/IN3 BHYTPEHHUX TPOTHBOPEYUNl B
TEXHOJIOTUH, BKJIIOUas KPATKUI 0030p ee BHYTPEHHIX MEXaHU3MOB, TAKUX KaK aJITOPUTMbI
KOJIMPOBaHNUsI JJAHHBIX U KOHCEHCyca. B craTbe 1Mo aepKuBaeTcs MOTEHIA I PA3BUTHUSI Cep-
BHCOB Ha OCHOBe OJIOKYeliHa, B YaCTHOCTH, IIOCPEJICTBOM KOHIIENIUN CMapPT-KOHTPAKTOB,
KOTOPBIE TIO3BOJIAIOT OCYIIECTBIATH aBTOHOMHBIE TPAHIAKITII MEYKTy YIAaCTHUKAME CETH.
OTH cMapT-KOHTPAKTHI 00JIErvaioT cO3/JaHue JeleHTPATM30BAHHBIX, HE3ABUCUMBIX Opra-
HU3AIMOHHBIX €JIMHUI], KOTOPbIe (PYHKIIMOHUPYIOT B COOTBETCTBUU C BHYTPEHHUMH IIPa-
BIWJIAMU U PabOTAIOT C MUHUMAJILHBIM BHEITHUM BMEIIATE/LCTBOM. Takue JerneHTpasiu-
30BaHHbIe TpuyioyKeHus: (dApps) mpejiaraloT 3HaAYUTE/IbHBIE TPEUMYIIECTBa 110 CPABHE-
HUIO C TPAUITMOHHBIMU [POTPAMMHBIMU CHCTEMaMHU, OCOOEHHO C TOYKHM 3PEHUsi THOKO-
cru, nmpospadHocTu u Ge3omacHocTu. Vemob3yst npuHImsl ogHOpanrobix (P2P) cereit,
B KOTOPBIX BCE YIaCTHUKU PACCMATPUBAIOTCA KaK PABHBbIE, TEXHOJOTUN OJIOKYEHa, M03-
BOJISTIOT OCYIIECTBJIATH MPsIMble TPAH3AKIINNA MeXKTy MOJIb30BaTeIIMI 0e3 MOCPETHUKOB.
DTa BO3MOXKHOCTH IOJJIepKuBaeT (popMupoBanne 0a30BOil CTPYKTYpPbl 00PabOTKU JIIs
JIENEHTPAJIN30BaHHBIX aBTOHOMHBIX opranuzarnuii (DAO) — Hosoit dbopmbl 1 poOBOrO
npenpusdTus. Periennsi, ocHOBaHHbBIE HA TEXHOJIOIUN OJIOKYeiTHa, obeciiednBaloT H6e301ac-
HYIO ¥ U3HAYAILHO JIEIEHTPAIN30BAHHYI0 HH(MDPACTPYKTYPY /i 00pabOTKU TpaH3aKIUil
u yrupasyienus: JaHHbIME. OTIHIUTE/LHBIM TPEUMYIIECTBOM OJIOKUEiHA 110 CPABHEHUIO C
TPAIUIINOHHBIME MOJICISIMU 0a3 JIAHHBIX SIBJISETCS €0 aJITOPUTMUYIECKOE YIIPpaB/IeHUe, Pe-
AJIM30BAHHOE Yepe3 YHU(UITMPOBAHHBIN ITPOTOKOJI. B 3aK/II0UeHre B CTAThe TIPe I IaranTcs
PEKOMEH AN TI0 MPUHATHIO OJIOKYeiHa B KadeCTBE CPEJICTBA BeJeHUS YHUMUITNPOBAH-
HOT'O peecTpa JIaHHBIX, OCOOEHHO B cpeJlaX, TPeOYIONX CHHXPOHU3WPOBAHHBIX CHCTEM
00pabOTKM U yIpaB/IeHUSA JIAaHHBIMHA.

KuroueBbie ciioBa: 0JI0K4eiiH, MPOOJIEMbI, 00JIACTU HPUMEHEHHsI, KOHCEHCYC, CHH-
XPOHHBIE TEXHOJIOTUN 00pabOTKM OOJIBIINX JTAHHBIX.

Bsegenne

B nociieinee BpeMsi BOIPOCHI HAJIEYKHOCTH CUCTEMBI CTAHOBATCS BCe DOJIee 3HAUMMBIMI,
co3/1aBasi HOBbIe TPEOOBAHUS K TEXHOJIOTHAM 00PA0OTKY U XpaHeHus JTaHHbIX. Texnomorus
OJIOKUEiTH, KOTOpast BKJIIOYAET B ce0sl IIEN0UKYy OJIOKOB TPAH3aKIU, CO3aHHBIX B COOTBET-
CTBUHU C OIIpE€AeJICHHBIMU IIpaBUJIaMU, UI'DaeT KJ/III0OYE€BYIO POJIb B O6eCHe‘{eHI/II/I B3aIMHOTI'O
COTPYIHUYICCTBA MEXKTY OOJIBIITIM KOJUYIECTBOM II0JIb30BaTe /el Oe3 HeOOXOIMMOCTH B JI0-
BEPEHHBIX [IOCPETHUKAX [1] OHAKO HAIe?KHOCTD XpaHEHUsT JaHHBIX B CHCTeMaX OJIOKUIeH
JIOCTUTAETCsI 3a cuer ckopoctn obpaborku. Hampumep, B cucreme Bitcoin [2] Bpems, Heo6-
XOJMMOe T 10OaBIeHNs OJTHOTO OJI0OKa, cocTaBiseT OKoo 10 MUHYT, BO MHOTOM H3-3a
JIETIEHTPATN30BAHHOM IPUPOJIBI CUCTEMBI. DTa, 3a/IepyKKa BO3SHUKAECT U3-3a TOTO, YTO UH-
dopmaIys 0 HOBBIX TPAH3AKIINAX JIOJ?KHA OBITH pacnpocTpaHena npuMepro Ha 80Ha BbI-
COKOM yPOBHE ITPOTOKOJIbI OJIOKU€EiHA TOCTPOEHBI BOKPYT KOHIIENIUN «CMapT-KOHTPAKTa»,
[IPEJICTABJIAIONIEr0 OO0 JIEKTPOHHBIN AJITOPUTM, KOTOPBII OIIPEJIeIsAeT YCA0OBUS BIIOJI-
HEHUs TPAH3aKIN U XPAHUTCA BO BCEX CETEBBIX y3Jjax OJokdeiiHa. TpaH3akiusa OTHO-
CUTCAd K .HIO6OMy BSaI/IMO,ZLteICTBI/HO Y49aCTHUKOB C JJaHHBIMA CUCTEMBI. HOCJIG COBepIICHUA
TpaH3aKIINKA OHA JOJIXKHA ObITh 3alncaHa B OJIOKUeliHe IyTeM moMmerreHus ee B 6,10k, O1-
HaKO j100aBieHne HOBOTO OJI0Ka B OJIOKUYEtH TpeOyeT KOHCEHCyca OT JAPYTUX yIACTHUKOB
CeTH, MPOIIECC, U3BECTHBIN KaK «KOHCEHCYC». TexHosoruu OJI0KYeiiHa OTKPBIBAIOT 0O0JIb-
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e MEePCIeKTUBBI JIJI PA3BUTUs KOPIOPATUBHBIX MH(MOPMAIMOHHBIX cucTeM. Tekyrue
cucTeMbl 09K-0bUCa FaCTO OUEHDb CJIOXKHBI, HEIPO3PAYHBI U 3aBUCAT OT U30JIMPOBAHHBIX
BHYTPEHHUX Ou3Hec-1porieccoB. Crpoc Ha OJIOKYEH B COBPEMEHHBIX CHUCTEMAaX O0YCJIOB-
JieH 1oTpebHOCTBI0 B 9 deKTuBHOM OOMeHe JaHHbIME 1 uX xpaHenun [4-6]. OcHoBHas
pobJieMa BOBHUKAET U3-3a TOTO, UTO KAaXKJIbII PHIHOK MJIM OPraHU3aIus BeJIeT CBOI COb-
CTBEHHBIIl PErUCTP JAHHBIX, 9TO MPUBOIUT K HedddekTuBHOCTH. [Ipobiiembl, cBa3aHHbIC
C WCIIOJTb30BAHNEM HECKOIBKUX PETrHCTPOB, BKIIIOYAIOT:

o Kazktas cropona J0JIKHA BECTH CBOI COOCTBEHHBIN PErUCTP JIAHHBIX.

e HecormacoBanmocTn JaHHBIX " OLHI/I6KI/I, YTO IIPUBOAUT K CJIOZKHBIM OIlepaliudaM II0
COIVIaCOBaHMIO.

e OTcyTCTBHE CTaHJIAPTU3AINN.

Texnomorun 6J10KYeiiHa IpeIaraloT HeCKOJIBKO PEIeHMii:

e OOmuii TOBEPEHHBIH PErucTp, OOIIMI JIJIT BCeX yIACTHUKOB.
e IlenTpa/bHBI KOHTPAreHT I YIPOIIEHUs TPAH3aKIIHA.

Ycerpanenue HeJIOBEPUsS MeXKJy KOHTPAreHTaMHU 3a CUYeT obeclieueHus HEeM3MEeHHOCTU
JIAHHBIX U UCIIOJIb30BAHUS PACIIPE/IEJIEHHOIO aJrOpUTMa JIjisd JI00aBIeHus HOBOI mHMOP-
Maln. 3& cyer O6eCHe‘-IeHI/IH HEUSMCHHOCTHU JaHHBIX U peaJlu3allii PacCIIpeJe/IeHHOIO KOH-
ceHcyca OJIOKYEHH COKpaIllaeT Kak BpeMeHHbIe, TaK 1 (hbUHAHCOBBIE 3aTpaThl. Bojee Toro,
CIIOCOOHOCTE OJIOKYElHA JeJIaTh OU3HEC-TIPOIeCChl Hojiee MPO3pavYHbIMU U O6€30TIaCHBIMEI
MpUBEJIA K €ro Bce DOJIbIIEMY BHEJIPEHUIO B PA3JIUIHBIC TPUIOKCHUS, BKIIIOYA:

e [ludpoBbie KOPHOPpATUBHBIE CHCTEMBI.

e [{udpoBbie HOTapUAIBHBIE YCJIYTH.

e Toprosoie maaTdopMbl 0€3 TOCPEIHUKOB.

e MexxOaHKOBCKIE ILJIaTeXKHbIE CUCTEMBI.

e DJIEKTPOHHOE TOJI0COBaHue (e-voting).

B nepcriekTrBe 0CHOBHOE BHUMAaHUE, BEPOATHO, OyJIeT YACIATHCH:

o [[1/ToTHBIM TIPOEKTAM, UCITOIB3YIOIINM TEXHOJIOIUIO O10K9elina, TakuM Kak FireChat,
PopcornTime, Lighthouse, Gems n CanadaCoin.

® MCCHG,B;OB&HI/IHM JACHEeHTPaJIM30BaHHbIX aJI'OPUTMOB KOHCEHCYCa.

e Pazpaborke pasmmyHbIX I1aTGOPM IPUIOKeHHH, Takux Kak Bitcoin, Ethereum, Eris,
Ripple, Dogecoin u Hyperledger.

o JlanbHeiiieil yHUPUKAIIMT U CTAHIAPTU3AINHA TEXHOJIOIUi OJI0K1IeiiHa.

® Pa3pa60TKe MEXaHNU3MOB OHI/I(i)pOBKI/I (bI/IBI/I‘{eCKI/IX AKTHUBOB U UX HMHTEI'palldl B CHU-
creMbl 6JI0K4elHa.

Heﬂb 3TOM pa6OTbI — CHUCTEMaTU3UPOBaTb OCHOBHbIC IIPUHIIUITBI TEXHOJIOI'NHA OJIOKYeli-
Ha, 3aJIO2KUB OCHOBY IJIfl KOHKPETHBIX IPaKTUIECKUX peKOMeH,ZLaLLI/IIU/I II0 BHEAPEHUIO U
IIOJAEP2KaHNIO €IMHOT'O peeCTpa JaHHbIX B KOHTEKCTE CUMHXPOHHBIX TeXHOJIOFHﬁ, o aep-
2KUBaIOIINX IIPOIECCHhI 2KU3HEHHOI'O IUKJIa IIPOJAYKTA.
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MATEPUAJIBI 1 METO/IbI

DTa cucrTema paboTaeT B 3aKPBITON CeTH, KOTOPas He UCIOIb3yeT Kpuirosaaiory. Ona
HO/IJICP?KUBACT UCIIOJIH30BAHIE CMaPT-KOHTPAKTOB U POJIEBOTO JIOCTYIIA /IS yIACTHUKOB,
a Takke KoMILIeKCHbI SDK 1 MoyibHy0 cTpYyKTYpY. DTa MOILYIHHOCTD TO3BOJISET 3aMe-
HATDH OT/ICIbHBIE MOJIYJIM CUCTEMBI, UTO MO3BOJISET TIOBTOPHO MCIIOJIH30BATH MTPEIBILY e
HapaboTkn komranuu. OOIIHil aaropuTM padOThl CUCTEMbBI MOXKHO OIHMCATDH CJIEJLYIONTIM
obpa3oM:

1. Tomw3oBaTe/b MOCEIIAET OPraHU3aINI0, KOTOpas SBJISETCH YacTbI0 KOHCOPIIMYyMa
OJIOKUEITH-CeTH, U TPOXOJIUT IIPOIECC ayTeHTU(MOUKAIINN.

2. Ilocsie ycnenuoit ayTeHTUMUKAIIME JJAHHBIE TI0JIb30BAaTE IsI BHOCATCS B 6a3y JIaHHBIX,
U II0JIb30BaTENI0 HA3HAYAETCS SJIEKTPOHHBIN KJIH0Y, CBI3aHHBIA C €I0 3alUChIO.

3. Tlosib30BaTEIb BXOIUT B CETh W T'E€HEPUPYET 3aIpoCc HA 00PabOTKY JaHHBIX. 3aTeM
KOHTPOJIJIEP 3alPallliBaeT UJICHTU(DUKAIMOHHDBIE JIAHHbIEe, KOTOPBIE MOJIb30BaTe/Ib paHee
IPEIOCTABUIT CETH.

4. ITonb3oBaTe/ b BBOIUT CBOI 9/IEKTPOHHBIN KJIIOY U BBIOMpaET aTpuOYTHI CBOEH 3allu-
CH, KOTOPBIE CJIe/IyeT MPEeJOCTaBUTh PErYJISTOPY. DTO MO3BOJIAET IIPOBOIUTD YIATEHHYTO
UJIEHTUDUKAIIAIO ¢ UCIIOTB30BAHUEM 3JIEKTPOHHOIO KJIIOYA.

B 3T0i1 3aKpBITOI ceTH, cocTodIell U3 pa3paboTINKOB, MEHE/ZKEPOB MPOEKTOB, IO/I-
PSUTIMKOB U JIPYTUX COOTBETCTBYIONIMX CTOPOH, TEXHOJIOIUs OJIOKUYEHH rapaHTHPYET, UTO
TPAH3aKIIUsA PETUCTPUPYETCH TOJBKO B IOPUJINYECKU OIPeeeHHbIE MOMEHTHI BO BpeMs
BBITIOJTHEHMS PAOOTHI. J[0 9THX MOMEHTOB JefiCTBUS JIOJIYKHBI MIOJIYIUThH OI00pEHNEe OT Me-
HeJIZKepa IIPOeKTa U JIpyrux paspadbordukos. [locse morydenns o1o0peHns THUITUUPYETCS
cJIeIyIoIast TPaH3aKIusd. DTa CTPYKTypa 00ecriednBaeT YeTKie U PAaBHOMEDHO PacIIpe/ie-
JIEHHBbIE CTHUMYJIbI JIJI BOBJICYEHHBIX CTOPOH JIJII PETUCTPAIMM STHX COOBITHI B OJIOK-
veiine. [lo cyTn, y9acTHUKN MOTHBUPOBAHBI NMPABUJILHO PETUCTPUPOBATH 3TU JIEWCTBUS,
MIOCKOJIBKY HEBBITIOJIHEHNE ITOTO TPeDOBaHUs MPUBEJET K HEMOJyUYEHWIO 3allPOIIEHHBIX
UMU PECYPCOB.

3akJroueHue

[IyTem anau3a BHYTPEHHUX MEXaHU3MOB, BKJIIOUas MOJIE/IN KOJUPOBAHUsSI U KOHCEH-
cyca, TMPOBOJUTCS CUCTEMATHYIECKasl OIEeHKa IPOTHBOPEYNil TexXHooruu OoKk4Ieitn. [le-
neHTpasm3oBanubie npuioxkenus: (DApps) mnpemiarator 60JbIIyI0 THOKOCTH, MPO3paAU-
HOCTb 1 0E30IACHOCTH 110 CPABHEHUIO C TPAIUIIMOHHBIME IIPUIOKEHUSIME, TOCTPOEHHDI-
MU Ha OOBIYHBIX apxuTekTypax. Vcmop3ys npenmytnectsa cereii peer-to-peer (P2P), rie
BCE YIACTHUKHU PACCMATPUBAIOTCS OJIMHAKOBO, TEXHOJIOIUN OJIOKYEHH 0OJIErIat0T MPSIMbIe
TPaH3aKINKA MEXKJy djieHaMu ceTu. Perenusi Ha ocHOBe OJI0OKYeiiHa cO3/1aI0T Oe30ITacHyIo,
HEM3MEHHYIO U JIENeHTPAIN30BaHHYI0 CTPYKTYPY g 00paboTkn Tpansakimii. O HuM n3
KJIIOYEBBIX MPEUMYIIECTB OJIOKUYEHHa 110 CPaBHEHHUIO C JAPYTUMU CHCTeMaMu 6a3 JaHHbBIX
SIBJISIETCS €TI0 CIIOCOOHOCTD PEAM30BBIBATDL AJTOPUTMUYIECKOE YIIPABJICHUE I10 €IUHOMY
poToko/1y. OCHOBHOE BHUMAHUE 3/1€Ch YEISIeTCs paclpee/eHHON TPUPOoIe TEXHOTOT I
OJIOKUEHA 1 Pa3/JIMIHBIM 00JIaCTsIM, T/Ie OHA MOXKeT IPUMEHSIThCA. B 3ak/oderune, B KOH-
TEKCTe TeXHOJIOTHIl CMHXPOHHOI 00pabOTKHU 1 yIPaBIeHNsT JaHHBIMUI JTAI0TCA PEKOMEHIa-
AN 110 IIPUHSTHIO OJIOKYEiHA JIJI BeJIeHUs eIUHOr0 IPO3PadHOro peecTpa JTaHHbIX.
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