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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.

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.
e 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
https://doi.org/10.5281/zenodo.15510123

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 Al 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 (AI), 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
BD®wICT and Productivity: A Roadmap for Empirical Researche 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 BmsChina-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

12



through Uzbekistan, linking Turkmenistan’s gas fields to China’s Xinjiang area.

Trade turnover Uzbekistan - China
(in billion US dollars)
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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.

13
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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 BBzero-in/zero-outsHk 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 IT 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 AT 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 Al 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 AT 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

16



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 (GPAT),
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 AT 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 Al 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 Al and big data. Additionally, it presents a
project on optimizing quarry transport systems using AnyLogic as a specific example
of ADl’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.

Keywords: Big Data, Artificial Intelligence, Raw Materials, Energy Sectors, Efficiency,
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.
AT 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 Oil 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 Oil and Gas, Al Minimizes downtime,
Maintenance Utilities improves asset integrity
Weather Renewable Al Optimizes VRE integration
Forecasting Energy
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Al 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.

AT 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, Al 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 i
Application Technology Example Impact
Emission Reduction Al ADN OC.' s energy-saving IM tonnes CO2
initiatives reduced
o R.eﬂ.n ery Al ExxonMobil’s operations Mlnm_rn@d 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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Aabstract

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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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 y, 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?ﬁ—i)
j=1 i=1

where:

g(+) is the activation function (typically the logistic sigmoid or ReLU),
Bj; 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 INNNAR: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 + Prediction Intervals

2. Visual plots for both countries
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3. Explanation of PI
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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 g, is the forecast for ¢ + h, then the (1 — a)% prediction interval
is:

Ut+h £ Zaj2 " On

Where:

® 2,2 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.

Comparative Analysis
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Figure 7?7 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)
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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.

¢ 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.

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.
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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,
communicative competence, curriculum design, professional development.

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 AT 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
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
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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].

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
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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 AT 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.

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 ]

Model architecture 2: Transfer-CNN

VGG16 i i
Convolutional layers ully connected layers

Model architecture 3: Custom-CNN

VGG16 Additional Full -
Convolutional layers Convolutional layers ully connected layers

Figl. SES System Architecture
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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.
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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.

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.

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

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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11 28, Teacher,34847,84,2,4,6,1,3,4,5.42,2.0,G00d,605.03,32.933856293622235, No,18.8162145 73128885, 218,90434353388733, Low _sf
12 54.Entrepreneur,30689.89,2,5.4,1,0,6,1.99,4.0,G00d,632.46, 26,5442 2872407309, N0, 16.415451659524875,81. 228858 71073616, Low
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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 ResNet18 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.

2D CNN Model General Structure
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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,
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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

Sensitivity (SE) =

(1)

True Positive + False Negative

True Negati
Speci ficity(SP) = rue ivegative

True Negative + False Positive

True Positive

Precision(Pre) =
( ) True Positive + False Positive

2 (F ) 2 x True Positive (@)
— score (F'— scr) =
2 x True Positive + False Positive + False Negative

True Positive + True Negative

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

Among the models tested, DenseNet201 outperformed with a classification accuracy
of 99.47%, closely followed by ResNet18 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.
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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
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 AT integration in higher education.

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

1. Introduction
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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 7Z — 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 Z 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
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
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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 ChatGPT, 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 ['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
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 AI literacy and underline the importance of
providing ethical guidance in educational contexts where Al tools are used.
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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 Al 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.
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
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
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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 authors®™s own classroom,
identifies clear pedagogical benefits, and acknowledges the ethical and methodological
challenges of integrating Al into education.

2. Al in Translation Education

Al 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.

DeepL, 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 ChatGPTsD™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 firmsDH™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: AT 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].

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 Al platforms raises questions about the
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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 AT 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
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)

42


https://doi.org/10.5281/zenodo.15510475

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 Lo The secondary o
e y The indicators . y The indicators
indicators indicators
Optical fiber cable line
E-commerce sales
. length
Number of t d Digital Mobile phone switch
Industrial digital umoer ?lggmpu Trs use infrastructure -iabiic phone switc
D1 eI PEOPRE construction capacily
Number of enterprises with D3
e-commerce transaction Number of domain names
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Total amount of
Digital telecommunications Dhgital Technology market tumover

- dustrializati services ECONOMY

industrialization . -

D2 Software revenue environment | Number of students in school
- e : D4 Number of patent
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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

= D; Controls; P W 1
SecondaryGDP)it a+ BDy + yControls; + p; + A + €5 (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 lc -().1580% % -3.08
lg -2.0437% -59.76 I 0.2139%%* 3.76
If 0.0008 0.03 Ih -0.0152%* -2.12
lp -0.0130 -0.17 b -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

#%% p<0.0L, ** 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 (1¢) 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 AT 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
studentseb™ 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 Al 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 Al 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, AT 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 AT 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 Al, 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 D™ tendency to rely on
AT for first drafts, followed by human-led refinement. Hybrid systems outperform singular
AT 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 AI 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 Al 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 Al 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 AIsDH™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 FEnglish 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 AT 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 AT 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 AI technologies has numerous
advantages in the field of teaching. To begin with, the innovative and interactive features
embedded in AT 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, AT 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.

AT 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,
AT 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 European 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 Kuropean 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
holdersD™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:
Ve =e¢ "TE[(Sr — K)']

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, 71" is the strike
period.

American options:
Viam = SUPte[O,T}G_TTE[(ST — K)]

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

Asian options: o
Vas = e T E[(Sr — K)7]

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 ITf and T and Risk(Vg) = ov/T. The
risk of American options depends on market uncertainty at different times, namely:
Risk(Vym) > 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[(Sy — 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, 7], 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(Vy) = o+/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 European,
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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Ethical frameworks for automating decision-making in
public administration based on Al and big data
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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 citizenseH™ 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 AT 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 AT 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 accountabilitysh”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 AT 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 citizense ®™ 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 decreeBB™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 Al 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.
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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
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
ones®™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
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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
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.

To sustain and accelerate this growth, Uzbekistan must adopt international
management standards-particularly benchmarking practices-to assess its performance
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 Ease 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 BH* 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.
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N Indicator (Real Data) Notes
Total number of Increased 1.5x
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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
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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 maqolada 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 oqimining sifatini saglagan 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 gayta ishlash va uzatishni talab giladi.

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

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

Aqlli videokuzatuv tizimlarida video ogimlarini 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, ToT muhitidagi cheklangan hisoblash resurslari
uchun samarasiz bo‘lishi mumkin.
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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 HTTP) 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 qismlarni 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
boshqgarishning IoTga mos, samarali modelini ishlab chigish dolzarb masala bo‘lib
golmoqda.

Mavjud video kompressiya texnologiyalari H.264, H.265, AV1 va VVC kodeklari yuqori
siqish 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 sigiladi.
Adaptiv uzatish algoritmi ishlash prinsipi Al asosida uzatish boshgaruvi tarmoq
sharoitlariga moslashadi. B(t) — tarmoqli kenglik, D(t) — kechikish kabi parametrlar
asosida QQ(t) sifat ko’rsatkichi hisoblanadi. Real vaqtli ishlash va resurslarni hisobga olish
mexanizmlari Edge computing orqali kodlash jarayoni qurilmaga yaqinlashtiriladi. Bu
kechikish va energiya sarfini kamaytiradi. Yengil video siqish moduli. Taklif etilgan model
siqishda H.265 (HEVC) asosida ishlovchi chizigli o‘zgartirilgan versiyani (Light-HEVC)
go‘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) = a - B(t) — 5 - D(t)

Soriginal — sigilmagan video fayl hajmi
Scompressed - Siqﬂgan fayl haJIIll
CR — Compression Ratio (siqish koeffitsienti)

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

Bu yerda:

e Q(t) — t vaqtda uzatish sifati

e B(t) — mavjud tarmoqli kengligi

e D(t) — uzatishdagi kechikish

e o, 8 — foydalanuvchining sifatga va tezlikka bo‘lgan afzalliklarini bildiruvchi og‘irlik
koeffitsientlari

Agar (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(t) 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 magsadida 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

Scompressed

Bu yerda Soigina — dastlabki video hajmi, Scompressea — sigilgan video hajmi. Bizning
modelda o‘rtacha siqish koeffitsienti 3.2x bo‘lib, bu H.265'ning standart versiyasiga
nisbatan 18 Adaptiv uzatish sifati (Q(¢)):

Bu yerda B(t) — real vaqtli tarmoqli kenglik, D(t) — 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 koeflitsienti taqqoslanishi”
e 2-grafik: “QoE ballari bo‘yicha taqqoslash”
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e 3-grafik: “Tarmoq sharoitida video sifatining moslashuvchanligi”

1-grafik: Siqish koeffitsienti taqqoslanishi

import matplotlib.pyplot s plt Sigish koeffitsienti tagqoslanishi

codecs = ['H.284', "H.265', "AVL', "WC', 'Light-HEVC (bizning)')
ratios = [2.4, 2.7, 3.8, 3.3, 3.2]

plt. figure(Figsize=(3, 5))

plt.bar(codecs, ratios, color='skyblue')
plt.title("siqish koeffitsienti taggoslanishi")
plt.xlabel("Kodeklar")

plt.ylabel("Compression Ratio (CR)")
plt.ylin(g, 4)

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

plt.show()

Compression Ratio (CR)

WC UQNEHEVC (bizning)

2-grafik: QoE (Quality of Experience) baholari

Foydalanuvchi tajribasi baholari (QoE)
models = ['H.264", 'H.265', 'AV1', 'Bizning model') ’

Goe_scores = [3.5, 3.8, 4.1, 4.3)

plt.figure(figsize=(8, 5))

plt.bar(models, qoe_scores, color='lightgreen’)
plt.title("Foydalanuvchi tajribasi baholari (QoE)")
plt.ylabel("gall (1-5)")

plt.ylin(e, 5)

plt.grid(axis="y", linestyle-'--', alpha-4.7) 1
pl. tight layout()

Ball {(1-5)
3%}

]

pLt. shoi() LT H265 I Bizring mode

3-grafik: Tarmoq sharoitida adaptiv sifat
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plt.figure(figsize=(18, 5))
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Xulosa Mazkur magqolada 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:

e Tarmoqli kenglikdan optimal foydalanish;

e Kechikish va energiya sarfini kamaytirish;

e Video oqimining vizual sifatini saqlab qolish;

e [oT qurilmalarida real vaqtli ishlash imkoniyati.

Tajriba natijalari modelning amaliy samaradorligini tasdiqlaydi va uni kengroq
[oT infratuzilmasida qo‘llash imkoniyatlarini ochadi. Kelgusida modelni yanada
takomillashtirish uchun federativ o‘qitish va 5G/6G tarmoglar 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, AT modullarini kengaytirish, federativ o'qitish orqali global
tizimlarga integratsiyalash rejalashtirilgan.
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Annotatsiya

Maqolada sun’iy intellektdan (AI) iqtisodiy prognozlash va tahlil qilishda, jumladan,
katta ma’lumotlar, bashoratli tahlil va ekonometrika kabi mavzularda keng qo’llanilishi
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ko’rib chiqgiladi. Shuningdek, u ekonometrika tadqiqotlarida sun’iy intellektdan
foydalanish muammolarini, shuningdek, ushbu texnologiyalarning kelajagini ko’rib
chiqadi. 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 AI 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 Al, 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 qabul 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 giladi? Ushbu savollarga javob berish orqali ekonometristlar
ham davlat, ham xususiy sektorda qarorlar qabul qilishda yordam beradigan qimmatli
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. Al vositalari katta hajmdagi ma’lumotlarni odamlarga qaraganda ancha
samaraliroq gayta 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 qiyin bo’lishi mumkin bo’lgan muammo va munosabatlarni
aniglay 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
aniglash qobiliyatidir. Misol uchun, Al algoritmlari turli xil iqtisodiy ko’rsatkichlar
o’'rtasidagi nozik korrelyatsiyalarni topish uchun millionlab ma’lumotlar nuqtalarini
elakdan o’tkazishi mumkin. Bu siyosatchilar va korxonalarni o’z qarorlarining ehtimoliy
natijalari haqgida yaxshiroq xabardor qgilishlari 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
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Texta.ai ma’lumotlarda aniglagan tendensiyalar asosida iqtisodiy prognozlarni yaratishi
mumkin. Bu uni kelajakdagi iqtisodiy sharoitlarni tushunishga va iqtisodiy barqarorlikka
potensial xavflarni aniqlashga intilayotgan igtisodchilar 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 tadqgiqot 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 tadqgiqotda mavzu bo’yicha muhim ma’lumotlarni berish uchun tarixiy, induktiv
va deduktiv usullardan foydalanildi.

Tahlil va natijalar

Raqgamli 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 igtisodiy 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 qgilinadi va hk. So’nggi paytlarda sun’iy intellekt
(AI) va Mashina orqali o’rganish (ML) rivojlanishi bilan an’anaviy ekonometrik
yondashuvlarga garaganda aniqroq modellar va prognozlarni yaratishga qodir algoritmlar
paydo bo’lmoqda [1|. Shu o‘rinda ekonometrika va ekonometriklar kelajakda ham o‘z
dolzarbligini saqlab qoladimi, degan savol tug‘iladi.

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

e Ekonometrika iqtisodiy nazariyalar va modellarni tahlil qilish va sinab ko’rish
uchun igtisod, statistika va matematikani birlashtiradi. U (iqtisodiy) munosabatlarni
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 qaratamiz.
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Ekonometriya va Mashina orqali o’rganish turli metodologik paradigmalarga
amal qiladi. Ekonometrik modellar odatda iqtisodiy nazariyaga asoslanadi, model
spetsifikatsiyalari faraz qilingan iqtisodiy munosabatlardan kelib chigadi. 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.

Yashirin tabiati tufayli ko’pincha “qora quti” deb ataladigan ko’plab mashinalarni
o'rganish modellarining murakkab ichki ishi ekonometrikadagi shaffof nazariy
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 chiziqli 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’llanilmoqgda. Ushbu wusullar 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) tarmogqlari 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.

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

An’anaviy ekonometrik Al takomillashtirilgan
Aspekt
modellar modellar
Strukturaviy ma’lumotlar Yugqori o’lchamli,
Ma'lumotlar bilan bilan cheklangan; strukturalanmagan va chiziqli
ishlash chiziglilik va statsionarlikni bo’lmagan ma’lumotlarni
qgabul qiladi gayta ishlay oladi

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

Murakkab, chiziqli
Bashoratli aniqlik | bo’lmagan stsenariylarda
past aniqlik

. . Modellarning texnikalar modelning
Talqin (tarjima) - . P D
ilish qobiliyati soddaligi tufayli tushuntirilishini yaxshilashi
d ’ yuqori talgin mumkin bo’lsa-da, izohlash

qobiliyati past
Katta hisoblash

. . Kamroq hisoblash resurslarini talab giladi,
Hisoblash quvvati . . .
intensivligi aynigsa chuqur
o’rganish modellari uchun
Makroigtisodiy
Haqiqiy hayotga Y'a>.(s}%1 belgilangan, progpozlash,
talqini chiziqli munosabatlar moliyaviy bozorlar
bilan cheklangan va siyosat tahlilida

keng qo’llaniladi
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Ushbu 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 makroigtisodiy
prognozlarning aniqligini sezilarli darajada oshirdi. Misol uchun, LSTM tarmoqlari YaIM
o’sish sur’atlarini bashorat qilish uchun muvaffaqiyatli qo’llanildi, an’anaviy modellar
ko’pincha o’tkazib yuboradigan vaqt gatorlari ma’lumotlaridagi murakkab muammolarni
yechishga muvaffaqg 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 qgilish, anomaliyalarni aniglash va bozor tendensiyalarini
bashorat qilish uchun AT usullari qo’llanilishi boshlangan. Masalan, tabiiy tilni qayta
ishlash (NLP) moliyaviy yangiliklar va hissiyotlarni tahlil gilish, hamda bozor dinamikasi
hagida 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 gabul qilish AI shuningdek, siyosatni tahlil qilishda
go’llanmalarni topdi, bu siyosatchilarga turli siyosat aralashuvlarining ta’sirini
simulyatsiya qilish imkonini beradi. Masalan, pul-kredit siyosati garorlarining 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 tadqiqotlar va siyosatni ishlab
chiqish 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 yutuglarga qaramay, Alning ekonometrikaga
integratsiyalashuvi  qiyinchiliklardan  holi ~emas. Modelning talqin  qilinishi,
ma’lumotlarning maxfiyligi va ishonchli tekshirish usullariga bo’lgan ehtiyoj kabi
muammolar muhim muammolar bo’lib qolmoqda. Bundan tashqari, AT 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 AT ning kelajagi istigbolli bo’lib, multimodal ma’lumotlarni tahlil
qilish, uzatishni o’rganish va yirik til modellarini iqtisodiy tadqgiqotlarga integratsiyalash
kabi sohalarda potentsial yutuglar bilan. Bundan tashqari, yanada shaffof va talqin
gilinadigan AI modellarini ishlab chiqish ularning ekonometrik amaliyotlarda keng
go’llanilishi uchun hal giluvchi ahamiyatga ega bo’ladi [13].

Hulosa qilib aytganda, sun’iy intellekt orqali ekonometrik tahlilning ahamiyati
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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 chigindilarini kamaytirish
va iglim o’zgarishiga qarshi kurashish zarurati. Shuningdek, qayta tiklanuvchi energiya
manbalarining narxlari ham kamayib borayotgani sababli, ularning integratsiyasi iqtisodiy
jihatdan ham maqgbul bo’lib qolmoqda.

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

. . 2010-yildagi | 2020-yildagi narxdagi
Energiya manbasi n;’rx ¢ ngrx ¢ 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 -40%
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 IntegratingRenewableEnergySolutionsintoOilandGasOperations.
ABusinessCaseforSustainableProfitability.pdf

Masalan, TRENA (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 raqgobatbardosh
qilishga yordam bermoqda. Bu esa neft va gaz kompaniyalarini o’z faoliyatida ushbu
texnologiyalarni joriy qilishga undamoqda.

Muvofaqqiyatli loyihalar. Yevropa davlatlari renewable energy loyihalarida
yetakchilik gilmogda. 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
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qoplaydi [Equinor, Hywind Tampen Fact Sheet, 2023]. Bu orqali yiliga taxminan 200
ming tonna CO2 chigindilarining oldi olinmoqda. 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
quruglikdagi 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 chiqindilarini 30 foizgacha
kamaytirishni rejalashtirgan Shimoliy Amerikada ham xususan AQSh va Kanadada,
bu jarayon ancha ehtiyotkorlik bilan olib borilmogda 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 chigarilgan bug’ni neft qazib olish
jarayonida ishlatadi. Natijada, Chevron har yili 31,000 tonnaga yaqin COZ2 gazining
chigindilarini kamaytirishga erishmoqda [11|. Ushbu loyiha Chevronning operatsion
xarajatlarini ham pasaytirgan, ya’ni tabiiy 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- 31,000 tonna CO2 CO? chigindilarini
Chevron .- kamayishi, energiya ..
to-Steam Facility L. 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
];)I 1g1ii’10r & Hywind Tampen platformalariga elektr chigindilarining oldi
1 yetkazib bermoqda olinmoqda
Neft obyektlarini quyosh e
ADNOC (BAA) ADNOC va yadro energiyasiga Carbon chlqmdllar.lm.
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 integratsiva qilinmoqda. Quyosh PV panellari — quduqglar, kompressorlar
va monitoring tizimlarini elektr bilan ta’minlashda ishlatiladi. Aynigsa, quyoshli
mintaqalarda samaradorligi yuqori.

Quyosh issiqlik texnologiyasi (CSP) - og'ir neftni yerdan chiqarish uchun
kerakli bug‘ni quyosh orqali ishlab chigarish. 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.
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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
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 noaniqliklar — subsidiyalar, karbon soliglari va ESG
talablaridagi o‘zgarishlar kompaniyalarni ehtiyotkorlikka undaydi.

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

(| 2017-yil GHG | 2022-yil GHG | 5,7 5099 villardagi
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 99.3 593.9 -9%
Estoniya 19.1 11.6 “30%
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%
Italiya 261.1 247.7 -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%
Buyuk 480 410 15%
Britaniya

Manba: Air emissions accounts by NACE Rev. 2 activity Statistics | Eurostat
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Jadvalda aksariyat yevropa mamlakatlar uchun 2017-2022 yillarda issiqgxona 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 o’z chigindilarini sezilarli darajada kamaytirgan. Bu mamlakatlar
ekologik transformatsiya va CO2 chiqindilarini 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 igtisodiyotlarda chiqindilarning 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 qilmoqda. 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 qisqacha 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 oraliqgda yopiq soha bilan chegaralangan shakl orqali funksiyaning

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

Asosiy qism

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

1-misol:
Ikki karrali integralni ma’lum sohaga nisbatan hisoblang.

Yechish: Avvalo sohaning ko’rinishini aniglaymiz. Buning uchun Geogebra dasturidan
foydalanamiz.

AL OO LN 2 N

a:4x -3y <4 N

&

b: 4y’ —3x'<4

+ 0 o7

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

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

Berilgan ikki karrali integral:

ff (z*y + zy*) da dy
D

D={(z,y) eR? |z >0,y >0, 42" — 3y <4, 49" — 32° < 4}

va soha quyidagicha berilgan:

1. Soha tahlili

Berilgan cheklovlarni bir oz o'zgartiramiz:
. 4$273y2§4—>w27f—;y2f_§l
o 4y B <4=q97 - 22%<1

4

Bu ikkita tenglama ikkita giperbola ifodasi hisoblanadi, ammo cheklangan birinchi chorakda (ya'ni z =

0,y = 0).

Yakobian hisoblash

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

[ swpdray=[3
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Hisoblash
Birinchi ichki integral:

Au+d

o . . 1 . .
/;_] (w4 v)dv = u- (yugori — quyi) + 3 (yuqorlz - quylz)

3

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

-/]D(:c“y + ay®) da dy —

Natija:

/L(u:“y + zy*)dedy = 8

Integral giymatini hisoblash

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

Integral:

4 e u+ v
f / du dv
0 Jid 4

Ichki integral:

1430 -3y

= apl 1

f (u+v)du = |i% + uv}
dv—d do—d
5

B3

(G aew) () wes
(2 +v-4 — D) +uv- 3

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

Buni hisoblash uchun tashai integralni olamiz:

T (U3, o0 _(to—af_stw_d)),,
0

1 32 4 18 3

ChatGPT natijasi

Grok yordamida hisoblash:
https://grok.com
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Bu integralni alohida hisoblaymiz:

44 3v , 4 448
/ %( ——/ 16 + 24v + 90%) dv = [16u+12v1+3u‘ = (e4 192 + 192) = =14
0 3
v(d + 3v) 1/4 3 i
RET dy == [ (4o +30%)dv = = [20% + v 32 4 64) = 24
A 4 4 )y ) 4 [ U 4( )=
4 (4 _ 4)2 4 i 4
/ (v —4) dr—i/ (1602 — 320 + 16) dv — — 160 624 160| — @7251 +64 i &_o &
18 18 18] 3 o 3 B4 27

160 160

3 9

@l =

4 4
/LW 4) /(42 4v) d—l[i 2} (2“6 32)—
33 o 3\3

Umumiy:

1 224 160
! rza- 20 10)

27 9
14424 =38
160 480 224 480 704

gg 7041026 704 _ 322
T 27 21 27
1 322 322 16l

1°27 108 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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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 qgilinadi. Yuqori texnologiyali mahsulotlarning iqtisodiyotni
raqamlashtirish, innovatsion salohiyatni kuchaytirish va xalgaro raqgobatbardoshlikni
oshirishdagi roli nazariy va konseptual asosda asoslab berilgan. Mazkur yo'nalishda ilg’or
mamlakatlar tajribasi asosida olib borilgan izlanishlar, yuqori texnologiyalar bozorining
tarkibiy xususiyatlarini aniglash, 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-tadqiqot hamda rivojlantirish
(R&D) faoliyatiga ikki baravar ko’p resurs ajratuvchi tashkilotlar sifatida ta’riflaydi.
Igtisodiy 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:

e Yuqori texnologiyali sanoat

e O’rta-yuqori texnologiyali sanoat
e O’rta-past texnologiyali sanoat

e 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) yuqori texnologiyali bozor BH* bu global bozor bo’lib, u fagat mahalliy darajada
B hmyuqoriB Bk bo’lishi mumkin emas, balki butun dunyo bo’ylab o’ziga xoslikka ega va
fagat bitta milliy bozorga emas, balki butun sohaga ta’sir ko’rsatadi. Bundan tashqari,
alohida bir mamlakat bozori odatda yangi texnologik yechimlarni ishlab chiqish uchun
yetarli darajada katta bo'lmaydi;

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

(3) yuqori texnologiyali biznes xavfli hisoblanadi, chunki rivojlanayotgan texnologiya,
mahsulot yoki xizmatning uzoq muddatli giymatini 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 qiluvchi 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(> [t])

(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?=0.9174 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 P, 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 tarmogqlarida 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 chigarish manzarasini hisobga olgan holda
quyidagi siyosiy tavsiyalar O’zbekistonda o’rta va yuqori texnologiyali tarmogqlarni
mustahkamlash hamda global raqobatbardoshlikni oshirishga xizmat qiladi.

84



Birinchidan, sanoat va eksport siyosatini kuchaytirish yuqori texnologiyali eksport
ulushini oshirishga yordam beradi. Buning uchun yuqori texnologiyali kompaniyalarni
rag’batlantirish va mahalliy ishlab chigaruvchilarni 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 chiqarishga tezkor integratsiya
qilish imkonini beradi.

To’rtinchidan, hukumat investitsiya siyosatini faol davom ettirib, modernizatsiya,
texnologik vyangilanish va yangi yuqori texnologivali korxonalar barpo etilishini
rag’batlantiradigan ustuvor loyihalarga e’tibor qaratishi lozim. Bu farmatsevtika,
elektronika va aniq muhandislik kabi ilg’or ishlab chiqarish 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 igtisodiy 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
integratsivani 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 - raqamlashtirish,
ilmiy-texnologik inqilob wva 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 chiqgishni 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’iy 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
qiymatga 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 vuqori 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].

IBEM korporatsiyasining umumiy daromadi va "':'-1:.5-,"5 o'sish
dinamikasi 393% o

2,20%
0.57%

Umumiy daromadmird 5) Umumiy daromad o'sishi
27,49%

2014 2015 2016 2017 2018 2019 2020 2021 20Xz 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‘gri 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 qismi 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
chigaruvchilarining umumiy bozor kapitallashuvi $16 trlnni tashkil etgan. Xususan, IBM
ham o‘zining sun’iy intellekt sohasidagi muvaffaqiyatli innovatsion ishlanmalari yordamida
ushbu o‘nlik ichida 8-o‘rinni egallagan.

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

5. Meta Platforms

4_Alphabet

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 raqgobat sharoitida, o‘z raqgobatchilaridan 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 kiritmoqda. 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 gilganini 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 qilgan. Ushbu yondashuv kompaniya tomonidan uzoq muddatli
strategik qaror sifatida qabul qilinib, kelajakda innovatsiyalardan barqaror daromad
olishni ko‘zlaydi.
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IBM korporatsiyasida R&D xarajatlari va sof foyda dinamikasi

rimird 53} O Sof foyda|mird %)

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
qgo‘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 gqanday taxminlarsiz birlashtiriladi:

Vit = Bo + Brxrie + ... + BeTrir + i

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

Bunda quyidagi farazlar o‘rinli:

E(uu)
rank(X)
E(ulX)

I
owqo

+1<NT

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

Modelda
Yit = & + P1T1i + - - -+ BreTrir + Wit
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individual kesishmalar (o;) individual va vaqt o‘zgarmas xususiyatlarini nazorat gilish
uchun kiritiladi. Ushbu kesishmalar sobit effektlar deb ataladi. Ruxsat etilgan effektlar
individual geterogenlikni qamrab oladi.

cov(u; g, Ui s) # 0
(iii) tasodifiy effekt modeli (ing. Random Effect Model - REM).
yie=a+ X B+uy, i€{l,...,N}, te{l,...,T}.
Xatolik komponenti (u;) individual tasodifiy komponent (u;) va idiosinkratik farqlar
(e:¢) yig'indisidir:
Uit = i + Eity g ™ N(0705)7 e ~ N(0,0%).

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

baholash uchun eng munosib modelni aniqlash 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 aniqlaganimiz barcha panel gravitasion modellarni keltirib o’tamiz.

1-jadval. Qishloq xo0’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 xatoligi

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-qiymati: 0.000

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

Barcha o 'zgaruvchiular logarifimlarda 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 qgiladi. O’zgaruvchilarning
nisbatan ko’p qamroviga va yuqori ahamiyatlilik daragasiga ko’ra, CEM va REM modellari
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REM dan ko’ra yaxshiroq deb xulosa qilish mumkin. Modellar ichidan eng yaxshisini
aniqlash uchun tahlillarni ishonchliligini ta’'minlash magsadida, 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 xatoligi
Darbin Uotson 2.718 3.059 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-givmati: 0.000

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

Barcha o ’zgaruvehiular 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 bosqichda 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 gabul gilish:
Gepotezaning qo’yilishi: Agar Chi-kvadratning ehtimollik qiymati >
Ho: CEM afzalrog 0,05 bo'lsa, He qabul qilinadi. Agar Chi-
H1: FEM afzalroq kvadratning ehtimollik qiymati < 0,05 bo'lsa,
Ho rad etiladi.

Jadvaldagi Hausman testi natijalari shuni ko’rsatadiki, tasodifiy kesishmaning
ehtimollik qiymati > 0,05 ekanligi tasodifiy effekt modeli REM ning sobit effekt
modeli FEM dan yaxshiroq ekanligini anglatadi. Diagnostik baholashlarga asoslanib, 0’z
navbatida, Chou testidan anigqlangan CEM va Hausman testi natijalaridan aniglangan
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-givmati: 0.000

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

Barcha o ’zgaruvehiular 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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Passutne mudpoBbIx TexHosornit B HacTosIee BpeMsl HPHUBEJO K CO3JAHHUIO0 HCKYC-
creernoro unrestenkra (I111). Coznanue NI obierdaer 4esioBeKy BBILOJIHEHHE MHOXKe-
CTBa 33/1a4 U [103BOJIET pelrrarh Haubosiee Tpyaabie 1pod/ieMbl 3PMEKTUBHO 38 KOPOTKHHT
IPOMEKYTOK BpeMeHH. Pacmmpenne BO3MOKHOCTH HCIOJIB30BAHHSA HCKYCCTBEHHOTO HH-
TeJIJIEKTa JaeT UMITYJIbC JI/Is HOBOTO CKadKa 00IecTBeHHOro nporpecca. Ho B Toxke Bpems
nepeJ1 00IIEeCTBOM OTKPBBIAIOTCS PsIJT TPOOIEMHBIX BOIIPOCOB, CPeIH KOTOPBIX MPUOPUTET-
HOE MeCTO 3aHHMaeT IpobjeMa HPaBOBOTO PerIaMeHTHPOBAHHA JeATeJbHOCTH CHCTeMBI

nn.

B coorBercrBum co CTparerueit pa3BuTHsI TEXHOJOIHNH HCKYCCTBEHHOT'O HHTEJLIEKTA, JI0
2030 roma, npungroro [locranobiaenuem Ilpesmmenta PecnyOsuku Vs6ekucran Ne T1T1-
358 ot 14 okTsa6ps 2024 rojga, OCHOBHBIMHU IIEJSIMHA W B HampaBJeHHH (hOPMHPOBAHUS
HOPMATUBHO-IIPABOBO 0a3bl, HAIPABJIEHHOW HA Pa3BUTHE TEXHOJOIME MCKYCCTBEHHOI'O
HUHTE/JIEKTA OIPEeJIe/IeHbl: pa3pabOTKa W COBEPIICHCTBOBAHNE HAIMOHAJILHBIX 3aKOHO/IA~
TeJIbHBIX aKTOB Ha OCHOBE MeKIyHAPOJHOTO ombiTa [1].

V3b6exkucran mo uroram 2024 r. momusaaca Ha 17 mo3uIuii B HHIEKCE TOTOBHOCTH K TJIO-
bapuoit I Oxford Insights, 3anse 70-e mecto w3 188 cTpan, 9TO CBHIAETEIBCTBYET O
pactyiieM norennuase crpaiubl B obgactu VM. C pesyabrarom 53,45 baJiia ¥Y30eKucTaH
sanumaer 3-e Mecto B FOxuoi u Lenrpansuoii Asun nocie Uupnw u Typruun [2]. Do
HO3UIIMOHUPYET CTPAHY KaK PerHoHAJbHOrO Jimaepa B LleaTpaabHoit A3un u maer cTuMy.I
NI JagbHelinmero pa3sutus. [losTomy mepen ropuctamMu Y30eKHCTaHa CTOUT PsI aKTY-
aJIbHBIX 33/1a4, YKa3aHHBIX BHIIIIE.

ITpaBoBoe perysimposanue pabornr cucrem VI 3nadurebHO OTCTae€T OT MHTEHCUBHO-
ro PasBUTHS UCKYCCTBEHHOI'O MHTEJJIEKTA, a ITO CBA3AHO C MOTEHIHUAJLHBIMU PUCKAMH.
[IpesgcraBngior GOABIION MHTEpEC W ABJILIOTCA BECbMa MOJE3HBIMU Il HAIleil CTpaHbI
UCCJICJIOBAHUS OIBITA BEJIYIIUX NOCYAAPCTB B 00JIACTH MPABOBOTI'O PEryJIMPOBAHUS MCKYC-
CTBEHHOTO uHTe/LIeKTa. [1o mokasarendaM MUPOBBIX PEHTHHIOB KOHKYPEHIIA 3 JILIUPY I0-
e no3unun B cdepe W paspopaunBaerca mexxay CLLIA u Kutaem, stu cTpaHbl Ae1ST
MaJbMy [EePBEHCTBO — MEPBOE W BTOPOe MecTo, cooTBercTBeHHO|3]. Stanford — Mumekc
HCKYCCTBEHHOI'O HHTEJIJIEKTa ONMyOJUKOBAJI JAHHBIE, YTO B IOCTEIHEe BpeMs pPe3KO yBe-
JIMYIAIOCH KOJMIECTBO HOPMATUBHO-TTPABOBBIX aKTOB, PETYJIUPYIOMHX JedTeTbHOCTE 1.
Camoe Gosibioe KoJm4aecTBO akTOB ObLIO npuHATO B Coeaunenubix [lltato Amepuku,
ux gucao upesbicnao yxe 800 [4, 5|. B 2017 6bur npunar gokyment «VcKyccTBeHHBIN
HHTEJIJIEKT: HCCJIeOBaHus, pa3paboTku u peryauposanues [6]. Crep:kueBoii 3aKOH ObLI
npuadaT Takxke B 2017 rojy, riae ObLIN 3aKOHOIATEJIHHO 3aKpelyieHbl OpeIeeHus U 1Mo-
uatus [7]. TIpuaIuner sruaHOCTH OBLTH 3aKpeIuteHbl 3aKoHOM B 2020 roay: HaIeKHOCTD,
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YIPaBJISIEMOCTh, CIPABEITHBOCTD, TIOCTOSHHbBIH MOHUTOPUHI W OTBETCTBEHHOCTH [8]. Bo-
Jlee aKTHBHYIO TO3UIIMIO B 3TOM BOINPOCE 3aHHMAIOT YaCTHBIE KOMIIAHWH, KOTOpPbIE 3aHU-
MatoTcst paszpaborkoit I m Takoil 1o/xo/1 HpaBUTEJIbCTBO HAXOJAUT BeCcbMa YA00HBIM U
ONTHMAaJIbHBIM, 1a0bl HE CTaBUTH IIPABOBBIE IIPErpa/jibl /Ui YCKOpeHHOro passutusa N

[9,10].

OrH U3 MUPOBBIX JTHAED B c(hepe MCKYCCTBEHHOTO WHTE/LIEKTA MPHIePKUBALTCS WHOM
TaKTUKN B 0071acTH mpaBoBoro peryanposanus, dem CIITA. B 2015 roxy. Kurait npunsia
rocynapcersernyio nporpammy passurus KHP «Made in China 2025» [11]. Kpome sro-
ro, OpL1a mpuHaTa [IporpamMma pa3BuTHA HCKYCCTBEHHOTO HHTE/IEKTa HOBOI'O IIOKOJICHHS,
rje oba3HavYeHbl TaKue aMOMIIMO3HbIE Iequ Kak K 2025 roay craTh JUIepoM B OOJIBITHH-
ctBe cdepax UM, a yxe x 2030 roay 3aHATh JUAUPYIONIHE MO3UIIMU B MHPE H CTATh
ME2KJIyHAPOJ/IHBIM MWHHOBAIMOHHBIM HeHTpoM B cdepe NN. g Bbiiiojinenus: 3rux amou-
IIMO3BHBIX [eJIefi J1JIs HAYa/I0 BbIIeJIeHbl 3HAYUTeIbHBIe HHBeCTHIMA B oTpacsb 111 |12, 13].
[Tonmurnka Kutasg B cdhepe MexKTyHAPOIHOTO COTPYAHHYECTBA O0YCIOB/ICHA CTPEMICHIEM
pacnpocTpaHuTh KuTaiickue crangapthl |14, 15]. B mpaBoBoe perysimpoBanune B 06gacTi
NN B Kurae HOCUT NPENMYIIIECTBEHHO CTPATErNYECKU XapaKTep W HalleJeH Ha BBIXOJ B
auaupytomue nmo3unun B Mupe B cdepe NN, Kak u B CIIA, tak u B Kurae #e menaercs
aKIIeHT Ha 3TH4YecKue HOpMBL. B orimmume or CIIA B Kurae orcyrersytor rpanuns VI,
BTOpKEHUE B JIMYHOE MPOCTPAHCTBA W YACTHYIO KU3Hb YeJ0BeKa.

B oriauune ot CILHA u Kurast, EBpocoio3 ropasmno 6o/bime 3a00THTHCS 00 STHIECKOi
pernamenTanuu cucreMbl V. Bakon, npemtoxkennsiit EBpomneiickoit Komuccneit 21 amnpests
2021 roga, HampaBJieH Ha CO3JlaHue 00Ieil HOpMAaTUBHO-IIPABOBOI 0a3bl JIJIsI UCIIOJIH30Ba~
HHsI HCKYCCTBEHHOrO nHTesIeKTa [16, 17].

Paccmorpes ocobernnocTn npaBoBOro peryaupoBanus McKycCTBEHHOO MHTE/LIEKTa B
CITA, Kurae, EC, moxu0o ormeruts cieayiomiee. B CIITA mpeobiamator uatepecs 6us-
Heca, uccijegopanus B cdepe I BegyTest B 4acTHBIX KOMTIAHUIX, OHU D0J1ee aBTOHOMHBI
U KOMIIAHUAM JTaeTcd ¢BoOoIa uccaenoBanusd. ['ocy1apcTBo mo/1/1epyKUBAET UCCIETOBAHUS
NN B cdepe oboponnsl u Gezonacunoctu. B Kutae nmporpaMMmbl 110 pa3BUTHIO U IIPOJIBU-
JKEHWI0 MCKYCCTBEHHOTO MHTeJLUIEKTa WHUIIMHPYIOTCI TOCYIAPCTBOM, MpUYEM TPUOPUTET
OT/IaeTCs TeM HAIPaBJIeHUSIM, TJe ONIYIAaeTCs HeXBATKA CHEIUAJIUCTOB, HATTPUMED, B 00-
JlacTu 3jJpaBooxpanenus. Kurail crpemurcsd npogsurarb csou cranjgaprsl U B mupe un
rakke kKak CITA axrusaO BHempser M1 B BoeHHON NPOMBINLIEHHOCTH. A Ipe3MepHOMY
BHeIpennio drudeckux HOpM Kak B CIITA, rak u B Kurae ne mpugatoT 60/bI110e 3HAMEHHTE,
T.K. mocjeaane MoryT npuropmo3utsh pazsutue . Hanporus, KEC Bo riaBy yria cra-
BHUT 3THYECKUE HOPMBI, MHOYKECTBO 3allPETUTEJHLHBIX HOPM, INPEJIOTBPAIIAIONINE PUCKH,
orparudenne U1 B cdepe BMenaTebcTBa B YaCTHYIO YKU3HD desioBekall8|.

B nacrosiee BpeMsi OY€BHIHBIM CTAHOBHTCS, YTO HEOOXOJMMO CO3JIaHUE HAIUOHAJIb-
HOT'O 3aKOHOJATEIbCTBA, CIIOCOOHOTO THOKO PEryJHpOBATh OOINECTBEHHbIE OTHOIICHHUS CH-
CTeMbI HCKYCCTBEHHOr0 uHTe IeKTa. OuslT EC roBoput o ToM, 9TO HpeBaJIUpOBAHHE ITHU-
JecKuX HOPM BeJeT K TOPMOKeHHIo pa3putusa orpacau V. ITosatomy BecbMma BazKHBIM
SIBJISIETCSI BBIOPATh ONTUMaJIbHOE ITpaBoBoe perysmpoBanue cucrembl IN, popmupyiomniee
HAITMOHAJILHOE TIPABOBOE 10JIe, B KOTOPOM JIeATEIbHOCTH UCKYCCTBEHHOI'O MHTEJIJIEKTa He
OyzeT orpaHuveHa, 3alpeTaMy U MPaBOBLIME Dapbepamu, ¢ oiHoi croponbl. Hy a ¢ japy-
roif CTOPOHBI, ITO MPABOBOE MOJIE TTO3BOJHT MPEJIOTBPATUTH HETATUBHBIE U BPEJIOHOCHBIE
nocaencreua VU mia obmmecTsa.

KakoBbl 2ke MOryT OBITH OCHOBHBIE Halpabjienus Konnenmnuii Bo-mmepBbix, ciemyer



JanbHeiiee pa3BUTHE MOHATHHHOTO alliapaTa, 9YTO BIIOJHE OTBeYaeT TPpeOOBAHHUSIM Pas3-
putus V1. Bo-BTOpbhIX, 0003HAYNTH NPUHINILI, B TOM 4YHCIe U dTHdeckue. [Ipu Hemo-
CTATKe 3aKOHO/IATEbHBIX HOPM UMEHHO IPUHIUIIBI MOI'YT 3alI0JIHUTH HEJOCTATKU U IIPO-
OeJibl B 3aKOHO/ATELCTBE. VIMEHHO NPUHIUIIBL ONPEJIE/IAI0T TOT TPaBOBOil DyHIaMEHT,
HA KOTOPOM OyJIyT CTPOUThCH mpaBoBoe peryauposanus . B nokname OyayT npuse-
JIEHBI OCHOBHBIE MpeJijIaraeMbl PUHIUIBI. B-TpeTbuX, HEOOXOIUMO B COOTBETCTBUU CO
Crparerueii-30 ompe e uTh HPUOPUTETHLIE HAIIPABICHUS PA3BUTHS CUCTEMBI HCKYCCTBEH-
HOTO MHTEJI/IeKTa. B-4eTBepThIX, OJHUM U3 KJIIOYEBBIX BOIPOCOB SBJISETCS OIpPEJIe/ICHHE
npasosoro craryca M. CuunraeMm, uro Haubosiee NpaBUJIbLHBIM sIBIsieTcs MHeHue, uro NN
sABJIsgeTCsS 00bEKTOM, HO He cyOheKToM mpaBa. Vexoas u3 3Toro HeoOXOoIuMO 3aKPEIuTh B
MpPaBOBOM aKTe, UTO CHUCTEMA UCKYCCTBEHHOIO MHTELIEKTa He 00/1a7aeT MpaBocyObeKTHO-
cTbio. B-mareix, npuznarb VI ncrodHrnKoOM MOBBIIEHHONH OnacHOCTH. Pucku u yrposbl
JIeCTBUTEILHO MOTYT CYIIECTBOBATH, HO ONEHUBATH MX HYKHO KOMILIEKCHO, YIUTHIBATD
X peajbHOCTH 10 hakTaM. B masbHeiieM HEOOXOIMMO BBECTHU TMOPSAJIOK JIATEH3UPOBa-
HUS JIEATETHbHOCTH Pa3pabOTYNKOB HHTEIEKTYATbHBIX HH(POPMAIMOHHBIX CUCTEM, U CEP-
TUQUKAIUA TOCTeIHIX. B-IIecThIX, cjeayeT 3aKpelnuThb, YTO aBTOPCKHUE IIpaBa pa3pa-
oorunkoB M. Ocraercsa moka OTKPBITBIM BOIPOC 110 aBTOPCKHM IIpaBaM IPOU3BEICHHIA,
co3maBaeMoit camoit cuctemoit M. B-ceapbMbIX, cjieqyeT BBeCTH NpPaBOBbIe OT'paHUYE-
HUs ucnob3oBanust U mis ciaexkenus 3a J101bMI,BMEIIATEIbCTBE B JTHUHYIO »KIU3HDb U B
JIMYHOE ITPOCTPAHCTBO Y€JIOBEKA.

Muoroobpa3sue rexuojioruii, 6e3ycjioBHas HOBU3HA Pa3BUTUS UCKYCCTBEHHOI'O MHTEJ-
JIEKTA, OTCYTCTBUE ODIMEMUPOBOTO TMOXO0/1a JIeJIaeT MPOIMECC MPABOBOIO PEryIUPOBAHUS
BeCbMa, CJA0KHBIM. CJie/lyeT OTMETUTD, UTO YeJIOBEYECTBO C TAKO# mpPo0/eMoil 38 MHOTO-
MUJITHOHHYIO CBOIO IBOJIIONHUIO HE BCTPEYAJIOCH. BTOJHE BO3MOXKHO, 9TO 3TO Mpobema
ele fABJISeTCd HeJOONEHEHHON U depe3 OTHOCUTeIbHOE KOPDOTKOe BpeMd MPH TaKUX TeM-
nax passutud VIl denoBedecTBO MOMXKeT CTOTKHYTBCA ¢ OOJiee CIOKHBIMU MPOOJIeMaMu.
[TosToMy mpaBoBO€e peryInpoBaHue CUCTEMBI HCKYCCTBEHHOT'O HHTEJLIEKTa YIKe ceifdac sB-
JiseTcs XKMU3HEHHO BaXKHBIM BollpocoM. HecoMHeHHO, caMbIM MPABUIBHBIM OBLIO TPUHSATHE
yuupepcaabuoit Konnenmun OOH mmo npaBoBoMy peryauposanuio NI, B KoTopoii ObLI0 OB
AaHO olipeJe/jieHne HCKYCCTBEHHOMY HHTEJIJIEKTY U 6bIJH/I HIPpUHATBI YHUBEPCAJIbHBIC ME2K-
JIyHapo/Hbie HOpMbI B 31Ol cepe. Hopmarusroe 3akperuienue crangapros M rakzke
Tpebyer hokyca BuuManud. Brogne nenecoobpasno, eciu crangaprol N, na u apyrue
HOPMBI OY/IyT pa3zpabaTbiBaThcsd B 00IIEpernoHaJbHOM MactiTabe, Hanpumep, ¢ Kaszaxcra-
HOM.
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TexHosorum 60JALIINX JAAaHHbBIX M NCKYCCTBEHHOI'O
NMHTEJIJIEKTa B CbhIPbEBBLIX OTPACJIIX

Aobnynnaesa Hapruz Aaummep Kusnu

MaructpanT Tamkenrckoro dhuanagsa MTMIMO MU Poccun
nargiz_ 4088@Qmail.ru
https://doi.org/10.5281/zenodo.15510778

Amnotauusa: B crarbe paccMaTpuBaeTcsd BJAUSHUE HA CHIPHEBbIE OTPAC/HM TEXHOJIOTHH
Boabmux amaeix u NckycerBennoro MaTemmekra. AKTyaabHOCTb JAHHOTO HAIIPABJIE-
HUs 00YCJIOB/IEHA HEOOXOIUMOCTHIO TTOBBITIIEHUS I(DMEKTUBHOCTH U YCTOWYIHUBOCTU ChIPhe-
BBIX CEKTOPOB B YCJIOBUSX PACTYIINX SKOJOIHUECKUX TPEOOBAHUIN U PHIHOYHONW HeCTaOUTh-
HocTH. MarmuaHOoe 00ydeHre M KOMIBIOTEPHOE 3peHne UCHOJIB3YIOTCA JIJI ONTHMU3AINN
MPOIIECCOB Te0JI0TOPAa3Be/IKU, TOOBIYN U TepepabOTKU MOJIEe3HBIX HCKOoMaeMbiX. B pabore
00CY2K/TaI0TCS TIPUMePBl YCIENTHOTO MPUMEHEHUs 9THX TeXHOJOTHIH, & TaKKe BbI30BBI U
Dapbephl, CBs3aHHBIE ¢ UX BHeJApeHHeM. TakzKe MomuepKUBAeTCS BayKHOCTH WHBECTUITUOH-
HOT'O 110/IX0/1a K HU(DPOBU3AIMHT U HEOOXOIUMOCTD PA3BUTHS KBaJMMPUIIMPOBAHHBIX KaJIPOB
JIJISL JIOCTUYKEHU S KOHKYPEHTOCIIOCOOHOCTU U yCTOMYUBOI'O PA3BUTHUS ChIPbEBBIX KOMIIAHUN
B COBPEMEHHBIX YCJIOBUSX.

Kuarouesbie cioBa: boabiue /lannsie, Vckycersennsiit uresiexT, coipbeBbie OT-
pac/iv, ONTUMU3AIUS TTPOIECCOB, NUMPOBU3AIUSI.

Bregenne

CrIpbeBble OTPAC/IH MPEICTABISIOT OO0 OCHOBOTOIATAIONINN SJIEMEHT MUPOBOI KO-
HOMWKH, [PEOCTABJIAS JIPYTUM OTPACISIM BaKHBIE PECYDCHI, TAKHE KaK MeTaJJIbl, MUHe-
PAJTBI U ICKOTIAeMOe TOTLTHBO. XOTS ITH CeKTOPa TPAIUIMOHHO OBLITH KOHCEPBATHBHBIMU, B
HACTOsIIIee BpeMs OHH MePeKNBAIOT 3HAUUTETbHbIE M3MeHeHNs 0JIarojapsi CTpeMUTETbHO-
MY VBEJTHYEHUIO 00HeMOB JAHHBIX U TOCTUKEHUSM B 001acTu VckycerBennoro VaTesnrex-
ra, (W), Takue rexnosornu, kak Bosbime Jannpie u VIV, orkpbIBAlOT HOBbIE IOPU30H-
TBI JIJIs YJIYy4YIIIeHUs IPOIECCOB, MOBBIIIEHUS YPOBHS 0O€30MaCHOCTH, CHUYKEHUS PACXOJ0B
U JIOCTUZKEHUS YCTOHYUBOIO pa3BUTUsA. B yCJIOBUSAX MCTOIIEHUS JIETKOJIOCTYIHBIX PECyp-
COB, BO3PACTAIOININX YKOJTOTHUECKUX TPEOOBAHUI 1 HECTAOMILHOCTH Ha PHIHKAX BHE/IPEHHE
TUX TEXHOJIOTUN CTAHOBUTCS HE MPOCTO MPEUMYIIECTBOM, a HEOOXOIUMBIM YCJIOBUEM JIIs
BBIKHBAHUS U YCIIENTHOTO PAa3BUTHA.

Anveiina ©. u OsmBeiipa A. yTBep:KIai0T, 9TO «B ChIPheBOM ceKTope bonbmue JlanHbIE
HPEJICTABIAIOT cOOO0M CJIOKHBIE TOTOKH HH(pOPMAIUK, KOTOPbIe MOKHO 0XapaKTepPU30BaTh
HECKOJIbKUMHE acleKTaMu. Bo-nepBbIX, JaHHBIE TEHEPUPYIOTCI B OIPOMHBIX 00beMaX — OT
TepabalToOB celicMIIeCKOi HHMOPMAIIAN 0 MOCTOAHHBIX TOTOKOB JAHHBIX ¢ MHOTOYNCICH-
HBIX JATYMKOB HA MPOU3BOJACTBEHHBIX ILIOIMaakax. Oxumgaercs, 9o K 2025 romgy oObem
JAHHBIX B Mupe jgocruruer 175 3errabaiiT, npudem 3HaYuTe/IbHAS YacTh OyJeT CBA3aHA
C TPOMBITILIEHHBIMHU CeKTOpaMu. Bo-BTOpPBIX, CKOPOCTH MOCTYILIEHNS JIAaHHBIX TpedyeT ux
00paboOTKM MPaKTUYECKH B PeabHOM BPEMEHU, YTO KPUTUIHO JJIs YIIPABJIEHUsT aBTOHOM-
HBIMU CHUCTEMaMH W IIPETOTBPAIeHAS aBapuiis.
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IIpeumyiiecTBa m mmpobjembl ucnoJb30oBaHud Boabmimx gamubix u VU B
CBHIPHEBBIX OTPACTAX

UckyccTBennniit IHTeLIKT O3BOISAET ccTEMaM BBITIOJTHITh 383491, KOTOPbIe O0BIU-
HO TPeOYIOT 4eJI0BEYECKOI0 BMEMIATEIbCTBA. B ChIPHEBOM CEKTOPE KJ/IIOYEBBIMU TE€XHOJIO-
TUSIMHE ABJILIOTCA MAINIMHHOE 00y4YeHue, KOTOPOe MOMOTAeT BLIABJIATH 3aKOHOMEDHOCTH H
MPOTHO3UPOBATH PE3Y/ILTATH HA OCHOBE JIAHHBIX, a TaKzKe IybOKoe 00ydeHue, HCIOb3Y-
I01Ie€ MHOTOCJIONHBIE HEPOHHBIE CETH JIJTs AHAIN3a M300ParKeHUl U CJ0YKHBIX BPEMEHHBIX
psa0B. KoMIbioTepHOE 3peHue MO3BOJIAeT aHAIU3UPOBATH BU3yaIbHBIE JJAHHBIE C PA3JINY-
HBIX UCTOYHUKOB JIJiI MOHUTOPUHTA U OIEHKH.

Big Data m uckyccTBeHHBIN WHTEIEKT CTAHOBSATCSA BAaKHBIMA WHCTPYMEHTAMH B ChHI-
PBEBBIX OTPACAX, 0COOEHHO Ha PA3JHUYHBIX ITANaxX ITPOU3BOJICTBEHHOrO Mpotecca. ['eo-
JIOTOPa3BeJIKa, W3-3a CBOEHl BBICOKOH CTOMMOCTH W PHCKOB, 3HAYUTETHLHO Mpeodpa3yercs
Ourarogapst HOBBIM TEXHOJIOTUSIM. AJITOPUTMBI MAIIUHHOTO U TJIyOOKOro oOydeHust oOpa-
OaThIBAIOT OOJIbITNE 00BEMbI JIAHHBIX, BK/IIOYas CECMUYECKHE U MArHUTOMETPUYCCKHE
UCCJICJIOBAHNUS, YTO MIOMOIaeT BBISAB/IATH AHOMAJIUH, MOTEHIINAJBHO YKa3blBAIOIINE Ha, Ha-
quane MmunepasioB. [Ipumenenune N mMoxkeT yBeIMYUTD YCHENTHOCTD MOUCKOBLIX paboT Ha
10%, a BpeMd mHTepIpeTaluy JaHHBIX COKPATUTL 10 H0%.

OTall IJIAHUPOBAHUSA U IIPOCKTUPOBAHUS T'OPHBIX PAbOT TaKzKe MEHSAETCs 110/ BJIMSTHU-
em M. AaropurMel ciocoOHB aHATA3APOBATE T€OJOITIECKHe JAHHBIE H SKOHOMHUIECKHE
YCJIOBHS LI ONTUMH3AIUKA Pa3pabOTOK, 9TO MOXKET CHHU3UTDH KAIUTAJbLHBIE 3aTPAThl HA
6% ¥ HOBLICUTHL YHCTYIO IPHBEICHHYIO CTOMMOCTDL mpoekTa Ha 10%. Kpowme Toro, Texno-
JIOTUU TPOTHO3UPOBAHUA PUCKOB ITOMOTAIOT 3apaHee BLISIBIATH BO3MOXKHBIE MPOOJIEMBI,
CBAd3aHHBIE C yCTOI'?‘I"II/IBOCTbIO IaxT.

Ha crajguu n06b1vn u nepBudHON nepepadOTKU UCKYCCTBEHHBITT MHTE/LJIEKT U OOJIbIIIHE
JIAHHBIE TIOKA3BIBAIOT OCOOEHHO BIEYATIAIONNE pe3yabTaThl. lcrnoab3oBanne aBTOHOM-
HOIl TeXHWKY, HAIPUMED, OECIUIOTHBIX CAMOCBAJIOB, YZKe aKTUBHO BHeApsieTcsa. CormacHo
uccienoparuay B.H. Babua n E.A. Kupnuosoit, «Takue MammHbl MOTYT MTOBBICUTH TTPO-
U3BOJUTEILHOCTD Ha 16% 1 cHU3UTh pacxonsl Ha Tommso Ha 10%». IIpuMenenue npeuk-
TUBHOTO OOCTYKUBAHWSI, KOTOPOE TIO3BOJISIET MPe/ICKAa3bIBATh MOJTOMKH 000DYI0BAHWS, MO-
JKET COKPATUTh He3aIIAHHPOBAHHBIE IIPOCTOU Ha 37%, ¢ MOTEHIUAIBLHON SKOHOMEEH 11
KoMmImanmii B pasmepe 10 $30 mapa k 2025 roxy. B obnactu oboramenua NI ynpasiger
HPOIECCAMU B PEXKUME PeaIbHOIO BPEMEHHU, YTO MOZKET HOBBICUTDH U3BJIEYEHUE 1OJI€3HBIX
KOMIIOHEHTOB Ha 3% u cHu3uTh norpedaenue pecypcos ua 10%.

Yro kacaeTcsd IKOHOMHYECKOro 3(pekTa u PhIHOYHBIX TEHAEHIN, KaK M0/[9epKUBa-
0T A.C. Bopucos n C.A. Kynukos, «r1obaibHbIl PEIHOK HCKYCCTBEHHOTO WHTE/LIEKTA B
HedpTera3zoBoM cekTope ObLI OlleHeH B 2,5 MuLInap/aa g0a1apos B 2022 roay u, coryiacHO
MPOrHO3aM, BhIpacTeT /10 4,2 muiauapaa A0a1apoB K 2027 romy, 1eMOHCTpUPYS CpeJlHe-
ronosoii Temn pocra 10,8%». Anasormunble TeMIbl HAOJOJAI0OTCA U B TOPHOIOOBIBAIOMICH
oTpacau. Bemgyiue KoMImaHuu akTHBHO MHBECTUPYIOT B mudpoBusanuio. Tak Hanpumep,
Komiranng Vale Biaoxkmiaa 6osee $160 muranonos B cgoit Lentp Mcekycersennoro MuaTes-
nekta, a Shell 1 BP cozganu cnenmuanbHble moapas3neleHus I pabOThl ¢ aHAJIUTUKON
nauuabpix u 1.

Hecmorpst Ha 3HaUMTE/IbHBIH MOTEHIUAJ, BHEAPEHNE TEeXHOJOTHH OOIbINNX JAHHBIX W
HMCKYCCTBEHHOTO UHTEJIEKTA B CHIPHEBBIX OTPACIIX CTAJKUBALTCI C MHOYKECTBOM TPYIHO-
creit. [leppoHadaJsibHble HHBECTUIIMU B HOBOE O0OPY/I0BaHWe, MPOrPaMMHOE ODeciiedeHne
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U HGPACTPYKTYPY MOTYT OBITH BecbMa 3HAYUTETbHBIMH. Tak:Ke CYIIECTBYET HEeXBAaT-
Ka KBATUGUIUPOBAHHBIX CHEIUATUCTOB (AHATUTUKH JAHHBIX, HHKEHEPBI 0 MAIIXHHOMY
0OYUEHHIO), 4TO 3aTPY/IHSIET IPOHECC aJalTAINi HOBBIX TEXHOJIOTHIL.

CJ10:KHOCTH HHTErPAlMi COBPEMEHHBIX MUMPOBLIX PEIIeHHH ¢ yCTapeBIINMU CHCTEMa-
MH TaK:Ke IIpeacTaBiasior coboit cepbe3nyio nperpajay. K Ttomy ke, mig addekTuBHO
paborsl TpebyeTrcss 00ecednTh BBICOKOE KAvYeCTBO M JOCTYITHOCTH JAaHHBIX. Y BeJndeHne
YUCIa MOAKIIYEHHBIX YCTPOWCTB U CHCTEM CO3JaeT JIOMOJHUTEJIhHBIE PUCKU B 00JIaCTH
Kn6ep6e30macHoCTh, 4T0 TpedyeT 0co60ro BHUMAHUSI.

3akJdyeHue

Kommanuu, KoTopble HHBECTUPYIOT B IUDPOBU3AIUIO, PA3BUBAIOT HEOOXOIUMbIE HABDI-
KU U QJAalTUPYIOT CBOH OU3HEC-TIPOIECCHI, He TOJBKO YKPEIUIAIOT CBOIO KOHKYPEHTOCIO-
cOOHOCTh, HO M BHOCAT BayKHBIH BKJIaJ B cO3JaHHe OoJiee yCTOMIHBON U 3(hdeKTUBHOM
CBIpbeBOil mHIycTpun Oyayiero. [lpeomonenne cymecTByomux 6apbepoB TPeOYeT KOM-
IJIEKCHOTO TI0/X0/1a, BKJ/II0Yasi PA3BUTHE KA/IPOBOIO IMOTEHINAJA, CO3/JaHUE OTPACIEBBIX
CTAHJIAPTOB JAHHBLIX M Obecrieduenne KubepOezonacHocTu. Tem He MeHee, J0JIIOCPOYHBIE
BBITO/IBI OT MHMDPOBOIT TpaHCHOPMAINN CHIPHEBBIX OTPACEl SIBISIOTCS HEOCTIOPUMBIME 1
KPUTUYECKU BayKHBIMU JIJIS UX JajbHeiinero pa3sutusa B X X1 Beke.
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Amnnoramusi: B craThbe pacCMOTpPEHBI aKTyaIbHbIE IIOAXOABI K YIIPABJIEHHIO ITOCTABKAMUI
kap6onara 6apust (BaCO3) B crpamax CHI. YunrbiBas mupokyio cdepy mpuMeHeHwUsI
BEIECTBA, ODECIIEYEHHOCTh CHIPbEBON 0a30if W POCT HPOMBINLIEHHOIO CIIPOCA, AKTYya-
JIM3UPYETCAd 3a/a4va ITOBBIIICHHUA SCI)CI)GKTI/IBHOCTI/I JIOTHCTHYCCKHUX IICIIOYCK. OCHOBHoe
BHUMAHUE Y/IEJEHO BHEJIPEHUIO MU(PPOBBIX U aBTOMATU3UPOBAHHBIX DEIIEHUNA B yIPaB-
JIeHue HpOI/ISBO,ZLCTBGHHO—C6BITOBBIMI/I nponeccaMu, a TaKxKe OpraHu3alnun yCTOﬁqHBbIX
KAHAJIOB CHADXKeHUsI BHYTPU PETHOHA.

KarwoueBbie caoBa: Kapbonar 6apus, OCTaBKH, Joructuka, crpanbl CHI', aBromarusa-
1ust, TUPOBU3AIINSL.

BBEJIEHNE

Kap6onar 6apus (BaCOj3) — BazKHeiillee HEOPTaHUIECKOE COEJIUHEHUE, AKTHBHO

HPUMEHAECMOE B CTEKOJIbHON, KepaMU4YeCKOH, MeTaJlIlypPrudecKoil, 3JIeCKTPOHHON U XUMU-
geckoit orpacasx. B crpanax CHI' ciipoc Ha Hero crabuabHO BBICOK, OCOOEHHO CO CTOPOHBI
OPEeAIPUITU, CIeNUaTN3UPYIOMNUXCS Ha TPOU3BOJCTBE CTEKJIOKepaMuku, (heppuTtoB u
TENION30/IAIIMOHHBIX MaTepuaios [1].
Hecmorps na najmdue KPYIIHBIX MECTOPOXKICHUN OapuTa M Pa3BUTON mepepabaTbIBaio-
el IMPOMBIIILIEHHOCTH, B PECHOHE COXPAHSIOTCA ITPOOJIEeMBbI, CBA3aHHBIE ¢ YIIPaBJICHHEM
OCTABKAMHM: yCTapeBIlad JIOTHCTUYECKas HHPPACTPYKTypa, cjaabad HudPOBU3AIKS
VIpAaBJIeHUST TENOYKAMH IIOCTABOK, 3aBHCHMOCTbL OT CE30HHBIX H T'eOIOJUTUICCKUX
dbakropos [2, 3]. DTm npobaeMbl TPEGYIOT CHCTEMHOTO MOAXOJA K MOJICPHU3AIMN
HPOU3BOJCTBEHHO-JIOTUCTUIECKUX HPOIECCOB.

CeipheBas 6a3a u IPOU3BOACTBEHHbIE IEHTPbI OCHOBHBIME MPOU3BOIATEISIME
kapOonara Oapust B CHI' aBnsgrorca npemnpusartus B Poccun, Kazaxcrane, Y30ekucrane
u Apmenun.

Poccust pacmosiaraer KpymHe#HmuMu GapuTOBBIMEH MeCTOPOXKIeHusMEu (Xakacus, 3a-
Oaiikanbe) U MOITHBIMA Trepepabarsiatomumu MormHocTamu [3]. Kaszaxcran passubaer
cOOCTBEHHOE TPOU3BOJICTBO Ha 6ase MecTOpoxKjaeHuil B 2IKaMObLICKOR oOs1acTu, Y30eKu-
cTaH U ApMeHHs aKTHBHO HAPAIIUBAIOT 00BEMBI ITepepaboTKy GapuTa ¢ OpUeHTAIHeH Ha
skcnopr B crpanbl enrpanbuoit Asun n 3akaBkasbs [2].

Takum 0Opa3omM, permoH pacro/araeT yeroianBoil npou3BoacTBeHHoi 0a3oii. Oqnako 6e3
3 dEKTUBHOTO JIOTHCTUIECKOTO 06eCTIeYe NS U MOJAEPHU3AINN YIIPABICHUS TOCTABKAM,
HOTEHTIHA/T STHX TPOU3BOJICTB HE MOYXKET OBITh PeajM30BaH B MO HOM Mepe. Perrenns cire-
JIyeT MCKaTh B 00JacTW MUMPOBU3AINN W aBTOMATU3AINNA TTPOIECCOB. ABTOMATH3AIINS
u nudpoBuU3alusg JOTHCTUIECKUX mpoieccoB CoBpeMeHHbIe YCJIOBHS TPeOyIOT Iie-
pexojia K YIPABJICHUIO MOCTABKAME HA OCHOBE NMUMPOBBIX MIAT(MOPM, HHTETPUPOBAHHBIX
ERP-cucreM u HHTe/IEKTYAJIBHBIX HHCTPYMEHTOB anaau3a [4], [6].

OcHOBHbIE HANPABJIEHUST ABTOMATH3AIMH:

e ERP-cucremsr (manpumvep, SAP, 1C:ERP) nosBosisiior Bectn y4ér 3amacoB, aBToMa-
TU3UPOBATH (DOPMUPOBAHUE 3aKa30B, yNPABIATH rpacdbukaMu oTrpy3ku [6].

e Cucrembl MouuTOpuHTa TpaHcnopra (TMS) obecnednBaoT KOHTPOJIbL 32 TEPeBH-
JKEeHHEeM MPOJYKINHI, COOMIOIEHHeM CPOKOB MOCTABKY, MapIipyTusamueii [4].
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e WMS-crucreMbl NPpUMEHSIOTCST JJIsd MOBBIMEHUsS 3((PPEeKTUBHOCTH YIIPpABJIeHUs CKJa-
JIAMU W CHUYKEHUST YPOBHS TOTEPh TIPH XPaHEHUN.

e Anaymruka crnpoca Ha 6aze VU mo3sosiser nporaHo3upoBaTh 00bEMBI TOTPEOICHNST
M aJanTHPOBATh IPOU3BO/ICTBEHHBIE MIAHBI MO/, TIOTPEOHOCTH PhIHKA [4].

Hecmorps Ha Hasmgue o01mero skoHomudeckoro mpocrpancrsa (EADC), B gorncruke
KapboHaTa 6Gapus COXPaHAITCHA BBI30BHI:

® BBICOKAd JIOJIS PYYHOTO YIIPABJICHUS;
e cradas MPO3PAYHOCTH MEMOYeK MOCTABOK;
® OTCYTCTBHE €JMHOI0 U(MPOBOIO HPOCTPAHCTBA MEXKJLy CTPAHAMU;

® HEJOCTATOK CIIENUAIN3MPOBAHHOIO TPAHCIOPTA (B YACTHOCTH — PePMETHYHBIX ITH-
CTepH W KoHTeiiHepoB) [3].

BosmokabiMH MyTAMHU PEIeHnd YKa3aHHbIX HpO6J’I€M MOTYT AdBJIATHCA:

e Cozjlanue obmeil mudpoBoit miardopMbl JIid TPou3BoauTe el u norpeduresneii B

CHI [4].

e PasBuTHE HHTEPMOJATBHON JOMMCTUKM (ABTO; K.JI., KOHTEHHEPHBIE NEPEBO3KHU) C
yuérom reorpacduu nocrasok [1].

o OopMupoBaHNEe PErMOHAIBHBIX PACHPEIETUTEIbHBIX MEHTPOB B KJIIOUYEBBIX TPAHC-
noptabiX y3max — Anma-Are, HoBocubupceke, Tamkente, EpeBane.

e Bruenpenne EDI-o0Mena (3716KTPOHHBI JTOKYMEHTOOG0POT) MEXKy CTpAHAMHU, BXO-
JSANIAME B COTJIallieHusi 0 ¢BOOOIHOI Toprosie [5].
DxoHomuuecknii 3pdeKT u yCcTOYMBOCTh MOCTABOK Hpu IudpoBU3aANNA
JIOTUCTUYECKHUX MPOIECCOB

o [TudpoBusanusa 1 MOIEPHU3ANNS JOIHCTHICCKUX HPOIECCOB IPU ITOCTaBKaxX Kapbo-
HaTa Oapusi 1MO3BOJIAIOT:

e CoKpaTuTh JOrICTUYECKHE U3AEPKKU 10 20
e [[oBBICUTH TOYHOCTD U IPEJCKA3YEMOCTDb MOCTABOK;

e VBeJIUYUTH SKCHOPTHLIA noTennuan crpan CHI' 61arogaps yiaydineHHo# KOOpIuHa-
IUA MeKJIy TIPOU3BOUTENISIME U moTpebuTensivu [1];

e CHU3HMTH yIJICPOJHDI CJIeJ JOIMCTUICCKUX ONepaluii 3a C46T ONTUMHM3AIMHA MapPII-
PYTOB U CHUJKEHHUs MOPOXKHEro mpobera [4].

IlepcnekTuBbl pa3BuTud IIOCTAaBOK KapboHaTa Gapua /[y jajibHeiinero noBbi-
menns 3GeKTUBHOCTH yIIpaB/IeHus TTocTaBkaMn Kapoornara Oapus B crpanax CHI' Heo6-
XOIUMO aKTHBHOE BOBJI€UeHUE MeK/IYHAPOJIHBIX W PerHOHATbHBIX HHCTUTYTOB. [loTen -
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AaJIbHbIE€ HallpaBJICHHUA BKJIIOYAIOT:

e Uurerpamus ¢ naunuatuBaMu «l{udpoBoro meakoBoro myTus»: COTPYIHHIECTBO C
Kuraem B pamkax mporpammbl «OOuH TMOIC — OJUH IYTbh» MOXKET CIIOCOOCTBOBATH
MOJIEPHU3AIMN TPAHCIOPTHOH U nudpoBoit nHPpacTPyKTypbl, 0COOEHHO Ha Iepece-
yeHnn MapiipyToB B [lenrpasipHoit A3um.

e [Ipusjicuenrie WHBECTHIMH OT MeKJIYHAPOIHBIX Opranu3anuii: QpuHaHCHPOBAHUE
IPOEKTOB II0 aBTOMATH3AIUU JOrHCTHKA u nudposu3anun or EABP, EBPP wunn
Asnarckoro 6aHKa pa3sBUTHSA MOXKET CTATh KAaTAJIH3aTOPOM YCKOPEHHBIX Ipeodpaso-
BaHuii [4].

e Paszpaborka eJMHBIX TEXHUYECKUX CTAHJIAPTOB M PEIVIAMEHTOB: COLJIACOBAHUE
CTAHJIAPTOB YIAKOBKHU, XpaHEHUs W TPAHCIOPTUPOBKHU KapOoHaTa Oapus MeKILy
crpasamu CHT' cHEU3UT n3/1epKKHM HA CTHIKAX JIOPHCTHYECKHUX Tenodek [1].

e PazBurne «3e1€HOIY JOTMCTUKA: BHEJPEHUE TEXHOJIOTHI cHIKeHust BiOpocoB CO?,
BKJIIOYAsl TIepexojl Ha JeKTpudUIMPOBAHHBIE BUJIBI TPAHCIOPTA M HUCIOJb30BAHUE
9KOJIOTMYECKH YUCTHIX YIIAKOBOUHBIX MATEPUAJIOB, CHOCOBCTBYET JOCTHIKEHUIO KJIH-
MaTHYeCKUX Tiesteii [4].

OTH Mepbl, B COUYETAHUHM C CHCTEMHOI IMdpoBU3alMell W KOOpAHHAIMEH ITeiCcTBU
VYACTHUKOB Telell TMOCTABOK, CO3JAJYT YCTOWYHUBYIO OCHOBY A4 POCTA XUMHUYECKOMH
IIPOMBIIIIJICHHOCTH PEruoHa U yCUuJidT eé IIO3UIHUHM Ha F.HO6&JIBHOM PbBIHKE.

SAKJ/IFTOYEHUE

s crparn CHI', roe nmpouspoacTBo u morpedbienne KapboHaTa Oapust pacipeneaeHbl
HEPABHOMEPHO, KJIOYEBBIM (DAKTOPOM YCTOHYMBOCTU PHIHKA CTAHOBHUTCSA BLICTPOEH-
Has CUCTEeMa YIpaBJeHus TocTaBKamu. Brejgapenue nudpoBbIX perrenuit, yHuUKAIIs
JIOTHCTHYIECKHUX IITPOIECCOB M KOODJIWHAIMA JeHCTBHII MeKIy CTpPaHaMHU II03BOJIAIOT
3HAYUTEJ]HPHO MOBBICHTH 3(P(EKTUBHOCTh W CHU3UTH 3aTPATHI JTaHHOH JIesITeIbHOCTH.
PaspuTne MHTErpHpOBAHHON JOTHCTHKH ¥ ABTOMATH3AIMHU IIPOMECCOB IIOCTABOK CTAHET
Ba)KHBIM (DAKTOPOM MOBBIIIEHNST KOHKYPEHTOCIOCOOHOCTH PErHOHAIBHON XUMHUIECKOi
IIPOMBIIIIJICHHOCTH.
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Bsenenue

DKOHOMUYECKHH, (PUHAHCOBBINA, KPU3UCHI U PAJ HOJUTHICCKHX COOBITHH IIOC/IEIHUX
NATH JIeT OKa3aJn 3HAYUTeTbHOe BJIUSHUE Ha JIedTe/bHOCTh POocCHiicKnX KoMmmaHuii. He
HUCKTIOUEHUEM SIBISIOTCS U OaHKU, KOTOPBIE JOJXKHBI IIepecTPanBaTh CBOIO JeTEJHHOCTD
B COOTBETCTBUM C HOBBIMU YCJIOBUSIMU.

Hemocrarounasi rubkocTb, ycrapeBline CTpaTeruu, He OTBEYAIONUe COBPEMEHHbIM
YCJOBUSAM, WU HECBOEBPEMEHHbIE KOPPEKTUPOBKH CTPATErnii MOI'YyT MPUBECTH K Pa3BU-
TUIO KPpU3HMCHON cuTyaruu B H6anke. B 310l cBgA3M 0COOYIO aKTyaJbHOCTH MMEET ITOUCK
IyTeil U HOBBIX BO3MOXKHOCTEl M HANpPaBJICHUNA JeATEJIbHOCTH, MOBBIIIAIOIINX YCTOHYN-
BYIO U 3pdeKkTuBHy0 paboTy OaHKa.

OHuM U3 TaKUX HANpPABJICHUH sBjseTcs pabora ¢ KameHTcKoit 6asoit [2]. Kimenrot
OaHKa XapaKTepPU3yITcs PAa3THIHBIMY ITOKa3aTeIsIMH, CPe Il KOTOPBIX — I'0JI0Basl BBIPY Y-
Ka, [IPOBe/IeHNe BHEITHEIKOHOMHYECKOH JIeATeTbHOCTH, HAJINIHe BEICOKOPUCKOBBIX Ollepa-
Ui, UCTOJIb30BaHUe NMPOJAYKTOB OaHKa U Ap. HecMoTpsa Ha 3HaYWTebHBIE DA3INYUA B
TAKUX XapaKTePUCTHKAX, MOXKHO BBISBHTH OOIIMe YepTH U MOTPEOHOCTH KIHEHTOB, YTO
IMO3BOJIdeT C y4eTOM Hpe,ZLHO"ITeHI/Iﬁ I'pyuin npeisjararb CrpaTreruu, Io3BOJIdI0IUe OITH-
MHU3UPOBATDH BSaI/IMO,ZLGIjICTBI/IH 0aHKa ¢ KJINCHTAMU.

B permennn Taxoit 3ama4qn O0JIBITON BKJIAI MOYKET BHECTH HCIOJIB30BAHIE COBPEMEHHO-
r0 HHTEJIEKTYAIbHOIO aHAIN3a TAHHBIX, MO3BOJSIOIIETO MPOBECTH CEIMEHTAINIO KJIHEHT-
CKOit 6a3wl 1 pa3paboTaTh aipecHbie TePCOHAIN3UPOBAHHDBIE TTPEII0KEHUS AT TTOXOKUX
0 TIEJIeBBIM IIOKA3aTeIIM TPYII KJIHEHTOB.

[IpeumytiecTBa TAKOTO POJA IOJIXOJ0B OTMEYAECTCS U B PAJIE COBPEMEHHBIX HAyYHBIX
UCCICIOBAHUN, MOCBAMEHHBIX TOUCKY MyTel HOBBIIeHUS M MEeKTUBHOCTH PAbOThI ODAHKA.
Tax, nanpumep, B pabore Connarkuaoir M.B. moguepkuBaeTcsi aKTyaabHOCTH MOIXOI0B
CerMeHTAIlui MOTpeOuTeNel ¢ Meablo U3yUeHHs UX MOTPeOHOCTeHl W MpeanoYTeHHi J11s
YCIEITHOTO pa3BUTHs OM3HEcA B YCJIOBHUSX pacryiieil KoHKypernuu |3|. Aprop uccoemy-
€T BO3MOXKHBIE IMOAXOAbI K PEINIeHNI0 TaKOr0 POIa 3aJad, BbIIEJSeT B KadecTBe 0a30BO-
ro HallpaBJEHHUA METOJAbl CeIMEHTaIluU O6’b€KTOB7 ITIO3BOJIAIOIIHNE BBIACJIATDH CXOAHBIE IIO
UHTEPECYONUM 6aHK NMOKa3aTeJ M 00HEKThl, HHTEPIPETHPOBATD MOy YeHHbIE TPYIIILI 1
VIPAaBJIATb UX PA3BUTHEM, IIPOBOJIA MOJACPHUBAIMIO ITIOCTPOCHHONU MOJIEIN CEerMEHTAIIH.
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OCHOBHBIMU BBIBOJAMHU CTATbH SBJISIOTCSI PEKOMEHIAIMH 110 BHIOOPY HMOAXOIAIINX Me-
TOJIOB KJIACTEPU3AIUNA B 3aBHCUMOCTU OT CHeNM(pUKAIINT TAHHBIX U IeJIeil cerMeHTaIlun,
a TaKKe 10YePKUBAeTCss He0OX0IMMOCTD JaJbHEHIINX UCC/Ie/I0BaHUil 110 COBEPIIEHCTBO-
BaHMIO TI0JIXO0J/IOB U Pa3pabOTKe HOBBIX METOJO0B JJIsl YJIyUIIeHHs MMPOIECcCa CerMeHTaInn
1 TIOBbITITeHus1 3PPEKTUBHOCTH MapPKETUHIOBBIX CTPaTeruii.

AHaOrn9YHbIe BOIPOCH PACCMOTDEHBl B pabore [5|, 4To mo3Bossier aBTopaM c/ejaaTh
BBIBO/I O MPEUMYIIECTBAX CerMeHTalnu norpedurteseit piag 3hPeKTUBHOCTH PAdOTHI KOM-
nanwuii. crosp30Banne COBpeMEHHBIX MOIX0I0B K aHAJIN3Y TAaHHBIX, B YACTHOCTH, METOI0B
KJIACTePU3aINN U KJIACCUPUKATAT 00beKTOB MO3BOJISIIOT KOMITAHUAM CIeJIaTh MapKeTHH-
roBble KOMIAHHH Oo0Jiee YCIENHBIMA W aJIPeCHBIMU 32 CUYeT WHIWBHUIYATH3AIUN MTPOIaK
U TpeJJIOKEHN U, B KOHYEHOM cYeTe, TOOUTHCS BBICOKUX Pe3YIbTATOB JAeATeTbHOCTH U
HCII0JIB30BAHUS PECYPCOB.

MeToanka mccjaeaoBaHUS

B pabore npe iaraercs aBropcKasi METOIMKA Pa3/ieeHns KJIMeHTOB OaHKa Ha OJIHOPO/I-
HbI€ TPYIIIBLI ¢ HCIOJIb30BAHUEM COBPEMEHHBIX METOI0B KJIACTepH3alnu 00bEeKTOB, CPEIH
KOTOPBIX HEPAPXUUECKHAE U UTEPAIMOHHBIE aJTOPUTMBI, 8 TAKyKe ILIOTHOCTHBII aJrOPUTM
POCTPAHCTBeHHON Kaactepusarun ¢ npucyrersuem miyma (DBSCAN) [1,4]. Meroguka
BKJIIOUAeT B cebs psijl MOC/IeI0BATEIbHBIX IIAr0B, CPeIu KOTOPHIX:

1. C6op BUTPUHBI JAHHBIX;

2. Pabora ¢ mpomyckaMu U aHOMAJIbHBIME HAOIIOIeHUSIMHE, UCCJIETOBAHIE 3aKOHA PaCIIpe-
JleJIeHnsT OTOOpaHHBIX MOKa3aTeel;

3. N3yuenne cBsI3M MEXKIY MEPEMEHHBIMI.

4. Kiacrepusaiusi 00bEKTOB ¢ HCIIOJIb30BAHIEM PA3JIHIHBIX aJITOPUTMOB HHTEIEKTY A b-
HOTO aHAJIN3a JTaHHBIX;

5. IIpoBepka TOYHOCTH M aJIeKBATHOCTH IMOJYYEHHBIX PE3yIHTATOB.

6. Marepuperalinst KJIaCTepPOB W PE3YJIHTATOB PAOOTHI aJIrOPUTMOB.

7. PazpaboTka peKoMeHIaluii 1 TapreTHPOBAHHBIX CTPATErnii 110 Y1y YIIeHHI0 B3anMO,1eii-
CcTBHA OAHKA ¢ KJIHEHTAMH.

Anpobanus mpemIoKeHHO! METOIMKH OCYIIECTB/ISIACH Ha OCHOBE JaHHBIX O 10 ThIC.
KJIMeHTaX GaHKa, 00CIeJOBAHHBIX 0 16 mokasaTeisiM (HApUMep, CAHKIIUH, CPeTHU 0T,
pefTHHT, 10X0J1, BajioBast NPUOBLIb, BHEITHEIKOHOMHYECKAS eI TETbHOCTD ).

Ilony4yenubie pe3yabTaThI

B pesyabraTe paboThl aIrOPpUTMOB U SKCIEPTHOIO aHAJIN3a MOJYUEHHBIX Pe3yIbTaTOB
6BIJIO IpeAJiOZKEeHO BbLJACJIUTL YeThbIpe OJHOPOJAHbIC I'PYIIIIbI KJIUECHTOB 6aHKa, CXOZKUX II0
CBOUM XapaKTEePUCTHKAM M BKJIIOYAIOIIMX JTOCTATOTHO MHOrO HabomeHuii. CaenaHHbIe
BBIBOJAbI ITIOATBEPZKACHBI C ITIOMOIIBIO TPEX HE3aBUCUMBIX METOJ0B KJaCTepHU3alllun O6”beK-
TOB, OCHOBaHHbBIX Ha Pa3HbLIX IMOAXOJaX K paS6I/I€HI/IIO O6'beKTOB Ha KJIACCHI. PeSyﬂbTaTBI
paboThl HEPAPXUIECKOrO arJIOMEPATUBHOTO aJrOPUTMAa KJIAaCTEPU3AIMH 1PE/ICTaBICHbI Ha
puc.1.
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Dendrogram

Distance

Sample Index

Puc.1.denaporpamma pasjesiennsa KJINEHTOB ODaAHKA HA KJIACTEPHI
UcTounuk: nocmpoero asmopami

JI7s1 BBIJIEJTEHHBIX KJIACTEPOB OBLIO MPEJIOXKEHO YeThIpe CTPATErnu, KOTOPhIE MOIYT
OBITH WCIIOJIB30BAHBI GAHKOM IpU paboTe ¢ PA3IHIHbIMA MPyTIHaMyu KAHeHTOB (Tabui.l).

Tabmuma 1
IIpeanaraembie cTparernu A KJIACTEPOB KJIMEHTOB
Haszsanue kiiacre- | HUuciao Habaone- ITpensaraemas
- XapaKTepucTuka KJjacrepa

pa HUI B KJjlacTepe cTparerusi

Boicokasi [MOXOMHOCTH, KpYITHBIE
Kpymmbie u crabnib- 1266 K/IMEHTBI,  WCIOJb3YIOT  MHOTO | YIepXKaHWe KJINEH-
Hble KJIAEHTHI POIYKTOB, 0€3 PHUCKA, C XOPOIINM | TOB

pedTHHTOM

Broicokasi moxomHOCTH, KpyIHBIE
Kpymubie, HO pucko- 847 KJIMEHTHI, WMEIOT MHOTO TpOoayk- | Onrumwmsarms mopT-
BBbIE KJIMEHTHI TOB, WCITOJIB3YIOT PE3epBbI, UMET | (desrs

CaHKIUU

JToXOMHOCTD HHKE CPEITHEro, Cpejl-
Hosble u mnepcuek- HUE W MeJKWe KJIMEHTbl 0e3 puc-

957 AkTuBHOe pa3BuTHe

TUBHBIE KJIME€HTHI Ka, WCIOIB3YIOT MaJji0 MPOMYKTOB,

HE UMEIOT J0X0A0B B OaHKe
Mejikre KJIWEHTHI C JIOXOIHOCTH HUYKE CPEIHEro, Cpes-
puckoBaHHBIMEU oOrme- | 2463 HUE U MEJIKHWe KJIMEHTHI, ucnoiab3y- | Cokpalienue rpymmbt
paumsaMu 0T Pe3epBbl

Ucrounuk: pazpabomano asmopami

Onupasich HA MOJYyYEeHHbIE PE3YIbTAThl U Pa3pabaThiBasg aJIpecHble CTpaTeruu paboThl
C BBIJICJICHHBIMU T'PYHIaMU KJIUEHTOB, OAHK CMOXKET ONTUMH3UPOBATH CBOM 3aTPaThl U
HOBBICUTH 3PDHEKTUBHOCTH CBOCH pabOTHI B IEJIOM.

B xadecrBe jjajibHEHNINX HanpaB/ieHuilt pabOThHl MOYKHO MPEIJIOKUTH PACHIUPHTD
CIICKTP HCHOJb30BAHHOTO MHCTPYMEHTAPHSA, & TAKZKe IPOBECTH ONECHKY ITOTCHIMAJBHON

106



3KOHOMHYECKON BBIT'ObI OT BHEJAPEHUA MPEAT02KEHHBIX CTpaTeFI/Iﬁ, BKJIIOYa4d OOEHKY BJIHA-
AHUA Ha yBeJIHYeHHe JOXOA0B, CHHZ2KEHHE 3aTpaT, YIYYIleHne KadeCTBa O6CJIy}KI/IBaHI/IH n
yiaepzKaHnue KJINEeHTOB, a TaKzKe aHaJInu3 BpeMeHHOfI IEePCIEKTUBbL 1 PUCKOB.

3akJIroueHue

Takum 06pazoM, UCHOIHL30BAHIE COBPEMEHHBIX [TOJIX0/I0B K aHAIN3Y JIAHHDBIX TI03BOJISAET
HE TOJILKO TMOJIYYUTh WHGPOPMAIUIO O KJIUEHTCKON 0a3e u ee 0COOEHHOCTSAX, HO M pa3pa-
borath 3(pPekTuBHbIE CTPATETWH B COOTBETCTBUHU € MOJUTHKON Oanka. Paszpaborannas
MEeTO/IMKA aHAJW3a W TIPeJIOYKeHHbIEe CTPATErnH MO PaboTe ¢ KINEHTCKOH 0a30if gaBJid-
I0TCd JIOCTATOYHO YHUBEPCAJTBHBIMU W MOTYT OBITH HCIIOJIB30BAaHBI KakK OaHKAMHU, TaK U
GHUHAHCOBBIME OPTAHU3ANMUIMHI B KaUeCTBe OJHOTO M3 BO3MOYKHBIX IYTel, MO3BOJIAIONTUX
ONITUMU3UPOBATH CBOIO JIeITeTbHOCTh U BBHIUTH HA YCTOWYHNBOE PAa3BUTHE.
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BBenenue

B coBpemennom mupe j1s Jii0o60it opraHu3anun 0codOyI0 BazKHOCTH ITPHOOPETAIOT BO-
IPOCHI CHUKEHHS H3IEeprKeK ITPOU3BOACTBA W HOBBIMEHHS IM(OEKTUBHOCTH IeATeTbHO-
CTH. He UCKJIIOUEHUEM SBJILAIOTCH U CEJIbCKOXO3dCTBEHHBIE Opranusaliiu, Ha pe3yJbTaT
JIeATETbHOCTH KOTOPBIX OKa3bIBAeT BJUSHUE 00JIbINoe Yuca0 pakTopoB. Tounblil yder
3TuX (PAKTOPOB U paCIIupeHne Kpyra JOCTYITHBIX MoKa3aTreeil, KoTopblie MOTYT ObITH HMC-
MMOJIB3OBaHbI TIPpU NPOTHO3UPOBAHUMN PE3YJIbTaTOB ACATEJIbHOCTU CeJIbCKOXO3AMCTBEHHBIX
KOMITaHHIl, CYIEeCTBEHHO BJIUSIOT Ha TOYHOCTH MOCTPOEHHBIX MOJIEIel U MOI'YT HCIIOIb30-
BAThCS JI/I0 ONITUMHU3AIUK 3aTpaT KoManuii. CoBpeMeHHbIe cpeacTBa cOopa HHMOPMAIIHH
(big data) HaxoAAT MMPOKOE NPUMEHEHHEe B PA3JUYHBIX 00IACTAX, HO ellle HeJOCTATOTHO
HCIIOJIB3YIOTCS B CEJIbCKOXO3SIHCTBEHHBIX ITPOU3BOICTBAX.

COBpeMeHHI)Ie TEHACHIINN B BbIpalllMBAHNN 3€PHOBBIX KYJbTYPD

HccnemoBanme MOCEBHBIX TLIOMIAIEH CeTbCKOXO3IHCTBEHHBIX KYABTYp 1o Poccniickoii
Deneparun (10 KATErOPUSIM XO35HCTB) HOKA3AJI0 X CHUZKEHHE KakK B 1eaoM 110 P®, rak
U 110 3€PHOBBIM U 3¢pH0OO000BBIM KyJsibTypaMm. Ecian B 1995 r miaomaib 3¢pHOBLIX U 3€p-
H00000BbIX KyIbTyp 110 P® B nesiom cocrasnasia 102540,49 Teicad rekrapos, To K 2021 1
cocramia 80437. To ectb najienune npaktudecku B 1,3 paza. Takue m3mMeHeHns: CKa3aIuCh
Ha O0bEMaX M CTPYKTYDPe BBIPANIMBAEMBIX KYJIbTYp. CelbCKOX03SiCTBEHHbIE OPraHU3a-
IIHA TIePEOPHEHTHPOBAJUCH HA BbIpalmuBanue mireHuisl (poet ¢ 1995 no 2011 rr. wa 17
ILI. U KYKYPY3y — POCT Ha 5 I.IL.), IPH 9TOM COKPATHJIACH JI0JIs siuMeHst (najenne Ha 10
ILI.), OBca (majenne Ha 9 m.ar.) u pxKu (najenne Ha 5 1.11.) AHAJOTHYHAS KAPTHHA IIPO-
CMATPUBACTCA W TPU U3YUEHUW AOCOJIOTHBIX TOKa3aTeseil: pocT 3aceBaeMbIX ILIOMIA el
nieHuIei u KyKypy3oit (Ha 4893 u 2322 rhicdd reKTapoB, COOTBETCTBEHHO) DU A [eHIN
3aCeBaeMBIX ILIOIIAeil SuMeneM 0BCOM M poxkbio (2211, 6533 u 5637, COOTBETCTBEHHO).
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Puc. 1 /Ilunamuka MoceBHBIX TLIOIIAIeil CeabCKOX03sIHCTBEHHBIX KYJIbTYp 10 Poccuiickoi
@esiepanun (0 KATENOPUSIM XO3SIHCTB), THICIY TeKTAPOB
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Puc. 2 JlunamMuka CTPYKTYpPbl 3¢PHOBBIX M 3¢pHODOOOBBIX KYJILTYP, THIC. F€KTaPOB

JlanHuble TEHIEHIIUA MOTYT OBITH 00bsICHEHBI ypOaHu3alueit, mpuBosIeit, ¢ oqHoi cTO-
POHBI, K POCTY I'OPOJIOB, C JPYIoifl CTOPOHBI, COKPAIIEHHUIO ILIOIA/KM 00padaTblBaEMbIX
3eMeJTh.

O0630p sguTepaTypsl U NpeajaraeMasi METOANKA NCCJIeTOBAHUS

[Ipoucxosinue n3Menenus TpedyOT THIATEILHOIO aHAJIN3a, ONUPAIONIEroCsd Ha HOBBIE
COBPEMEHHbBIE BO3MOXKHOCTHU OOJIBIIUX JIAHHBIX U MCKYCCTBEHHOTO MHTEJ/LIEKTA, MOMOTalo-
MMUX 3a CYeT YBEJUYCHHS YHCJIa MOKa3aTeJeil W yaydileHus cooupaeMoil nHdOpMaIun
MOBBICUTH TOYHOCTDH IMPOTHO3HBIX MOJEJIEH yPOXKANHOCTA 3¢PHOBBIX KYJABTYD.

B mocnennme roapl B Poccun moub3yloTcesa MOMyIgpHOCTHIO METOIABLI, OCHOBAHHBIC HA
HeHPOCEeTEeBOM MOJCIMPOBAHUA W TEXHOJIOTUAX KOMIIBIOTCPHOTO 3peHHs, KOTOPbIe OIUCa-
HBl B DeAJIe HCCJIeJ0BATENLCKAX paboT W XOPOIIO 3aPEeKOMEHJIOBAIH Cebs I PeIleHUs]
3aj1a4 Takoro poja [1, 3, 5-9]. B pabore [4] aBTOpBI OMUCHIBAIOT IPEUMYIIECTBA, KOTOPbIE
JIOCTUTAIOTCS 34 CYeT HCHOJIb30BaHMUsS 00pabOTKI M300parKeHnil, HOIyIeHHBIX ¢ BUICOKA-
MeEp. HpI/I 9TOM CaMu BUACOKaMEpPbl MOI'YyT 6bITb YCTaHOBJICHbBI B Pa3J/JIMYHBIX MeCTaX B
3aBHCHMOCTH OT LeJIH UCCIegoBanus. Boibop HelipoceTeii B KauecrsBe OCHOBHOIO HHCTPY-
MeHTa aHa/Iu3a He CJAyYaeH U BO MHOIOM CBS3aH C UX HPEUMYIECTBAMHU 10 CPaBHEHUIO
C JAPYTUMH aJIbTePHATHBHBIMU TOAX0MaMu. B pabore mpejjiaraeTcst HapaBHE C TPaIUIIN-
OHHBIME [OKA3aTeISMHI, HCIOJb30BATh HOBBIE BO3MOKHOCTH OOJIBINMNX JAHHBIX, JT00ABUB
HOBBIC IIepeMeHHbBIe, XapaKTePU3YIoIIue 0COOEHHOCTH UCCIeIyeMbIX ToIel 3a caeT nHpop-
MAIIMH, HOJIYYEHHOH ¢ KOCMIYICCKHAX (POTOCHUMEKOB.

PeBy.TIbTaTI)I nccigaeg0BanmMA

lns mpoBeieHusT UCcaeOBAHUS MBI UCIOJIB30BAIN JIaHHBIe, COOPDAHHBIE B CETHCKOXO-
3AiCTBeHHBIX peruonHax Poccuu, KOTOpbIe XapaKTepu3yIoTcs OJIAarONPUSITHBIME YCIOBHSI-
MU JIjIsl BbIpAIIMBAHUS 3€PHOBBIX KYJALTYD U 0000BbIX Ky/IbTyp. B pabore TectupoBa/iuch
pa3/InYHble MOJE/IU, BKIAIOYAs TPAJUIIMOHHBIE SKOHOMETPUUIECKNE MOJIEC/H U Pa3/IMIHbIE
BBl Hefipocereil. Jlydime pe3yabraThbl ObLIM MOJYYEHb NMPH UCIOJIB30BAHUU TPETheil
MOJIe/TN Ha CMENaHHBIX JAaHHBIX. OHU TPEBOCXOAUIN 10 TOYHOCTH IKOHOMETPUIECKUE
MOJIeJIH (BKJIIOUYAS YKOHOMETPHUIECKYIO MOJENb [0 YCEYEHHBIM JIAHHBIM) U TIepBbie JIBe
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HEUPOCETEBbIE MOIEIIH.
3akioyeHne

CoBpeMeHHBIE BO3SMOYKHOCTH UCTOJIB30BAHUS OOJIBINUX JAHHBIX W UCKYCCTBEHHOTO WH-
TEJJIEKTa BHOCIT CBOU KOPPEKTUBLI B HCMOIb3yeMble B AHAJTUTUKE MOJIETN, TOBBITIAIOT UX
TOYHOCTH U JJOCTOBEPHOCTD MOy 9aeMbIX Pe3yJIbTATOB. JKCIEPTHbIE I HHTEJLJIEKTYaIbHBIE
CUCTEMbI, OCHOBAaHHBIE HA HEHPOCETSIX M aJrOPUTMAX KOMIIBIOTEPHOTO 3PEHUS BCE TTPOIHEE
BXOJISIT B MOBCETHEBHYIO JeATEILHOCTD CE/IBLCKOXO3ICTBeHHBIX opranu3anuii. Hactpoiika
napaMeTpoB MoJiesIell 3a cUeT BKIIIOUeHHST HOBBIX TIePEMEHHBIX MMO3BOJISeT JOONBATHCS JIy -
1meil IPOTHOCTHYeCKO# CHIIbl. B KadecTBe HOBBIX MIepEMEHHBIX, HApaBHe ¢ TPAIUIIHOHHO WC-
HOJIB3YEeMBIMHU, MOTYT OBITH 3a8/IeiCTBOBAHBI TaKUe MepeMeHHble KaK, TUI BO3/IeIbIBaeMOit
MNOYBBI, MUHEPAJHU3AIMS MOYBBI, COCTOSHUE OT/ETbHBIX YacTell MO U ero OCOOeHHOCTH.
Takve mepeMeHHBIE MOTYT HOCHTH KAaK YUCIOBON, TaK W HEYUCJIOBON XapakTep W 3Ha-
YUTE/ILHO BJIMATH HA TOYHOCTH MPOrHO3UpoBanusi. OTMETHM, 9TO /1aXKe HE3HAYUTE/IHHOEe
yBeJNYeHNe TOYHOCTH MPOTHO3HBIX OTEHOK TTO3BOJISET MOy YU Th CYIEeCTBEHHBIH 9KOHOMI-
geckuit 3¢pdexT. ITO BIOHE O0BIACHUMO, TAK KaK 00Jiee TOUHBIE TPOTHO3HBIE TOKA3ATE TN
MO3BOJISIIOT COAJIAHCUPOBATH YIPABICHIECKHNE PEITeHusl, OMUPAONINecs Ha PACYET CTOU-
MOCTH XPaHEHUs 3€PHOBBIX KYJbTYD, MOATOTOBKY 3€pHOXPAHUJINUII, BEICTPANBAHUE JIOTH-
CTHYECKUX TeNOYeK, 3aKII0UeHne JOTOBOPOB C MOIPSITHBIMA OPTaHU3AIUIMI, YMEHBITUTH
mrpadbl 38 cOpBaHHBIE TTOCTaBKH [1].
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IlepcnekTnBbI BHEIPEHNS NCKYCCTBEHHOIO MHTEJIEKTA
B TamkenTckom dpuanaae MI'IMO

BakoeB Mareky6 TemaeBuya

Axagemudeckuit qupekTop, npodeccop. Tamkentckuit dpuanags MocKoBCKOTo
rOCYIapCTBEHHOIO HHCTUTYTAa MEZKLyHAPOJHBIX oTHOmeHui (Y uusepcurer) MU
Poccun
matyokub.bakoevl@gmail.com
hitps://doi.org/10.5281/zenodo.15510808

B crarbe paccMaTpuBaiOTCH COBPEMEHHbBIE TEH/ICHIIUN U [ePCIIEKTUBbI BHEPEHUS TeX-
HOJIOTHH HCeKyccTBeHHOTO nHTenekTa (1) B o6pasoBaTesbHBII IPOIECC U aMIHHCTPa-
TUBHYIO JeATe/IbHOCTh TalkeHTcKoro dpuanana MoCKOBCKOrO rocy1apCTBEHHOIO WHCTHU-
Tyra MexAyHapoaHbix orHomenuit (MITTIMO). Anaausupyrorcst BOSMOKHBIE HampaBie-
Hud ucnojb3oBanng V1, mpenmymecTBa u BBI3OBBI, & TAK¥Ke CTpPaTerniecKne peKoOMeHIa-
IIUU 110 MHTETPAINY WHHOBAIIMOHHBIX TEXHOJIOTHH /I MOBBIIeHns 3(PPEeKTUBHOCTU 00Y-
YeHUs W yIIPaBJIeHUs.

BBegenne

CoBpeMeHHBINT MUD XapaKTePU3yeTcsl OBICTPHIM DPA3BHTHEM TEXHOJOIHI MCKYCCTBEH-
HOT'O MHTEJIJIEKTa, KOTOPbIC HaXOAddT IMHPOKOE IIPUMEHEHHWE B PA3JIMNIHBIX chepax — 0T
HPOMBIIIJIEHHOCTH 10 obpa3oBanusd. B yciaoBusax riobasuzanuu u niudpoBusaiuu 00pas3o-
BAaTEeJbHBIX YUPeXkKIeHni 0coboe 3HaUeHne npuodpetaer BHegperue VI nia noswimenns
KadyecTBa 00pa30BaHUs, ONTHMU3ANUN & IMIHUCTPATHBHBIX ITPOIECCOB U PACITUPEHUS BO3-
MOYKHOCTEH JIJI CTYJIeHTOB U npenojasareei [1-3]. Tamkenrckuit brwrman MTUIMO, kak
HEHTP MOJIFTOTOBKY CIEIMATUCTOB B 00JIACTH MEYKIYHAPOIHBIX OTHOIIIEHU, CTPEMUTCS HC-
11OJIb30BAaTh MHHOBAIIMOHHbIC TE€XHOJIOIUU JJId YKPCIIJICHUA CBOUX HO3I/IL[I/H71 1 IIOBbIIICHU A
KOHKYpeHTOcnocobHocrn 3.

CoBpemenHoe cocTosHne n HeooxoaumocTh BHeapenus VI B TammkeHTCcKOM
dbunauname MIT'IMO

B ycaoBUSX CTPEeMHUTEIBHOIO PA3BUTHA IMHMPOBHIX TEXHOJOTHHA M IJIOOAIBHBIX BHI30-
BOB COBpeMeHHOro obpazoBanus, Tarmkenrcknii dpuanaas MI'IMO akTuBHO HCIOJIB3YyeT
nHdGOopMaInonHo-006pasoBarenbuyto cucreMy (DOUC) Moodle st opranusanuu yueGHO-
ro npormecca. Ha cerogusiniauit genp cucrema obecrieduBaeT pa3Menienne yaeOHbix Mare-
puaJIOB, MOHUTOPDHUHI IMOCEHIa€MOCTH, OTCJIC2KHBaHHE YCIIEBAa€MOCTHU CTYACHTOB, a TaKizKe
(GYHKIIMOHUPYET B PaMKax Pa3u4YHbIX 00pa30BaTEIbHBIX MTPOrPAMM — JUIEHCKOTO YPOB-
Hsl, ODaKaJaBpUaTa ¥ MaruCTPaTypPhI.

Tekymue Bo3moxkunoctu cuctembl Moodle
e YuyeOHBIe MAaTEPUAJIBI: TPETIOIABATE/N 3aTPYKAOT JEKIUH, TTPE3EHTAINH, TEeCTHI

U 33JaHUS.
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ITocentaemocThb: aBTOMaTHIECKUil COOP TAHHBIX O TIOCEITEHUN 3aHATHN CTYTeHTAMH.
YcneBaemocTh:cucteMa (hUKCHPYET ONMEHKH, MPOrpece U pe3yIbTaThl 9K3aMEHOB.
JInanpiii KaOuHeT yumTeseil m CTYyOEeHTOB: oOeclieurBaeT JOCTYI K y4eOHbIM

MaTepHuaJsaM, OIeHKaM, PACIHCAHUIO U KOMMYHUKAIUN.
YuebHas aHAAUTHKA: COOD U aHAJN3 JIAHHBIX MO0 AKTUBHOCTU CTYJICHTOB, UX TPO-
rpeccaM U MpoOJIeMHBIM 30HAM.

Hecmotpst na yke JOCTHTHYTBHIH YypOBEHb aBTOMATHU3AIUU W NMUMPOBU3AIUU, CYIIE-
CTBYeT HEOOXOIUMOCTDH JIaJbHEHIIero pa3BuTUsA CUCTEMBI C BHEJIPEHUEM TEeXHOJIOTHI Hc-
KyccTBeHHOrO nHTeeKTa (I111), 9T0 M03BOIUT OBBICUTH (DMDEKTUBHOCTD 06PA30BATEb-
HOT'O TIPOIIECCA U YIIPABJIeHYECKUX PelleHnil.

Ob6ocuoBanne HeoOXOMUMOCTH BHeapenus 1

1. Anajguruka Goasmux gauaeix (Big Data):Cospememnnsie cucreMbl cobupaior
OrPOMHBIH 00beM HHGMOPMAIME O CTYIEHTAaX: IOCENAaeMOCTb, OINEHKH, aKTUBHOCTD
B cucteMe. Vcnoab3osanue VU mo3BouT riybxke aHAJIU3UPOBATH ITH JAHHBIE [T
BBIABJICHUS 3aKOHOMEPHOCTEH, MpeJICKa3aHusl yCIeBAeMOCTH ¥ PAHHErO BBISABICHUA
CTYJIEHTOB C PUCKOM CHUKEHUS MOTHBAIIMU WU OTYUCICHUSI.

2. Ilepconanun3amus o6y4denus: Vl1-TexHoornn MOryT co3aBaTh NHIUBU YA IbHBIE
y4deOHbIe TPAEKTOPHHU HA OCHOBE aHAJIM3a KOMIIETEHIINI KaK/I0I'0 CTY/IeHTa, €10 CHJIb-
HBIX H CJaOBIX CTOPOH. DTO MOBBICUT MOTHBAINIO U KAYECTBO YCBOCHHS MaTEPHAJIA.

3. ABTOMaTm3aInusa ONeHKU M Oo0paTHOil cBsa3u: BHejapeHume cucreM aBTOMaTHYe-
CKOM MPOBEPKH TECTOB, 3CCE W MPAKTUIECKUX 3aJaHuii ¢ nucnoab3osannem NI ycko-
PUT IIPOIECC ONEHKH U obecrednuT 6osiee 0ObEKTHBHYIO OOPATHYIO CBS3b.

4. IHTeNNeKTyabHbIE TOMOITHUKH (4aT-60ThI): BUpTyaabHble aCCHCTEHTHI CMO-
YT OTBeYATh Ha BOIPOCHI CTYIEHTOB 10 YUE€OHBIM MaTepHa/aM, PACIUCAHUIO WX
AJIMIHUCTPATUBHBIM Bompocam 24 /7.

5. Tloanep>kKa mpemnoaaBaTeieii: AHaIuTHIeCKHe HHCTPYMEHTHI IIOMOIYT IPEenoia-
BaTeJISAM JIydIlle MOHSTHh ANHAMUKY OOydYeHHs B I'pYIIe, OIPEIeJnTb IPOOJIEeMHbBIE
TeMbI I CKOPPEKTHPOBATEH yUeOHBII IJIaH.

6. PazButue kommereHmuii: Buenapenne I criocobeTByer pa3BuTHioO y CTYIEHTOB
HaBBIKOB pabOTHI ¢ COBPEMEHHBIMU TEXHOJOTHAMU, YTO BarKHO JIJIsl MOJATOTOBKH CIIe-
[UAJTUCTOB MEZKIYHAPOJTHOI'O YPOBHS.

Cospemennoe cocrosine cucrembl Moodle B Tamkenrckom dumane MITTIMO mgemon-
CTPUPYET BBICOKWIT YPOBEHBb aBTOMAaTH3aINu y4uebuoro mpomnecca. OaHAKO Tt JOCTHKE-
HHUS HOBBIX BBICOT 3(P@PEKTHBHOCTH HEOOXOAuMO mHTerpupoparhb HI-rexHomsorum — oT
AHAJIUTUKU OOJIBIIUX JIAHHBIX 0 HEPCOHAJIUIHUPOBAHHOIO 00yUeHUs U aBTOMATH3UPOBAH-
HO# OIIEHKH. DTO MO3BOJIUT HE TOJBKO IMOBBICHTH KAa4eCTBO 0Opa30BaHUs, HO U IIOAIOTO-
BHUTL CTYIEHTOB K BBI30BAM COBPEMEHHOI'O MHPa € €ro TpeOOBaHUAMU K KOMIIETEHITAAM
B obstacT mupoBBIX TexHoaoruit. Ha ceromusmuunii eub B TamkeHTCKOM (unalie pe-
AJIM3YIOTCS HPOTPAMMBbI OOyYeHHSI C UCIIOJb30BAHMEM COBPEMEHHBIX HH(MDOPMAIMOHHBIX
rexuosioruii. O HAKO TOTEHINA/T NCKYCCTBEHHOTO MHTEJIIEKTA eIle He MOJTHOCTHIO PeaJIi-
3oBaH. Brejpenne I no3soanT aBroMaTn3npoBaTh PyTHHHBIE 33a9H, IEPCOHATN3ZHPO-
BaTh 00y UeHre, AaHATU3UPOBATH OOJIBITIE OO HEMBI JAHHBIX /TSI TPUHSITUST CTPATETTIECKUX
pEIIeHniA.
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IlepcnekTBHBIE HanpaBJeHusd uUcCoJgb3oBaHusa VI

1. Narennekryanbubie cucreMmbl 00yudenus (I-o6pa3zoBanue)

e llepconamm3upoBanubie yueOHbIE MIAHBI HA OCHOBE aHAJIN3a MPOTPecca CTYICH-
TOB.

e Bupryanbuble acCUCTEHTBI JIJTsl TO/JICPKKYN CTYIEHTOB U IIPEIoaBaTeeil.

e ApromMaTuueckasi IPOBEPKA 3HAHUI U 0OpaTHAS CBA3D.

2. AnaimuTukKa JAaHHBIX U MIPOTHO3UPOBAHUE

e AHayin3 aKaIeMUIECKOH YCIIeBaeMOCTH 115 BBISIBJICHUS] PUCKOB OTYMCICHAR MK
CHUZKEHHST MOTHUBAIUH.

e [IpornosupoBanue mOTpeOHOCTENl PHIHKA TPY/IA C LHEJbI0 aJalTalid ITPOrPAMM
obydenus.

3. ABTOomMaTu3aiug aaMUHICTPATHBHBIX IIPOIECCOB

e O6paboTKa 3adBJeHUN, JOKYMEHTAIMH, aBTOMAaTHYeCKasl PEruCTpalus Ha Kyp-
CHI.

e VIIpaBjIieHHE PecypcaMH U IJIAHUPOBAHUE MEPONPUITHH ¢ MOMOIIBIO CHCTEM Ha
baze V.

4. BesonacHocTh u ymnpasJieHue MH(MOPMAIMOHHON Cpemaoii

e Obecrevenne KubepHE30MACHOCTH € TOMOIIBIO CUCTEM OOHAPYIKEHWS yrpo3 Ha
6aze NI1.
e Monutopur nHdOpMaAHOHHON HH(MPACTPYKTYPHI.

ITpeumyiecrBa BuHeapenna NN ‘ BrI130BBI U1 pucKu

e [losbimenune 3ddekruBHOCTH e HeobxopumocTh nHBeCTUINN B
obpazoBaTebHOTO TPOIECCa. nHpacTPpyKTypy U Oo0ydeHHe
o uuBuayanbHbIl MOAX0M, K repcoHaJia.
KazKJI0MY CTYIEHTY. ® DTHYECKHE BOMPOCHI HCIIOJIb-
o CHuzKeHHe 3aTpaT BPEMEHH Ha 30BaHUs JIAHHBIX CTYICHTOB.
PYTHHHBIE OIE€pAIUN. e Bosmoxknnie TeXHUICCKHE
e ViIydllleHHe KadecTBa aHAJIH- CJIOXKHOCTH TIPU  HHTEI'PAIUH
THKU ¥ IPUHATHST PEITeHUH. HOBBIX CHCTEM.
e HeoOxomumMocTh  COOJIOAEHMS
MEZKIyHAPOJIHBIX CTaHIAPTOB
0e301acHOCTH.

Crparernyeckue peKOMeEHIAIINT

1. Cozmarh pabouyio rpynny o BHeapennio V-TexHosornit ¢ yqacTueM 3KCIEPTOB B
obJtactu obpa3oBanusi, UH(POPMAITMOHHBIX TEXHOJIOIUH U ITUKH.

2. IlpoBecTn ayauT TEKYHIUX PECYpPCOB H OIPEICJHThL ITPUOPUTETHLIC HAIPaBICHUA
pHeapenus M.

3. Obyuarh mpenogaBaTeIbCKHUil COCTAB HOBBIM TEXHOJOTHSIM UYepe3 CEMUHAPHI U Tpe-
HUHTH.
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4. PazpaboTarb NHJIOTHBIE HPOEKTHI € MOCJIEAYIONIUM MACIITAOUPOBAHUEM YCIEITHBIX
peIneHniA.

5. ObecneunTsb cOOMIOAEHIE STHIECKIX CTAHIAPTOB IPH 00pabOTKe JAHHBIX CTYIEHTOB.
3akjao9eHne

Buenpenne nckyccrsernoro naresiekra B Tamkerarckom dumnante MITIMO orkposiBaer
IMUPOKUE TEPCIEKTUBDI /15 TOBLIIIEHNS KauecTBA 0OPa30BaHMS, ONTUMUZAIUN YIIPAB/ICH-
YECKUX IPOIECCOB W YKPEIJICHUS MO3UIUH WHCTUTYTA HA MEXKyHapOIHO apere 0Opas3o-
BaTeJILHBIX yupezkaeHuit Oymaymiero. [Iasa ycnentoi peajan3amnuy 3TUX 1ejei HeoOXommMo
CTpaTernvecKoe MJIAHUPOBAaHNe, HHBECTUIINH B TEXHOJIOTUU U MOJITOTOBKY KaJIpOB, a TaK-
JKe cOOTIoJIeHre STHYeCKIX CTaHIapPTOB.

JImreparypa:

1. CokosioB H. B., Bunorpaacknii B. I'. VckyccTBeHHBINH HHTEIIEKT B 00pa30BaHUM: aHA-
JIN3, mepcnekTuBbl U pucku B PO .11pobieMbl cOBpeMeHHOTO TIe1arormIeckKoro oopas3oBa-
nust. — 2022. — Ne, 76-2. — C. 166-169.

2. TakrapoBa A. B. CoBpeMeHHBIE TEHAEHIMH PA3BUTUSI MCKYCCTBEHHOTO MHTEJLIEKTA B
obpazoBaHUM W MOJIEJUPYIONIHE er0 HHTeIeKTyaJ bHbie cucTeMbl. Konment. — 2024, — N
6. — C. 316-330.

3. Ilocranosienue IIpesunenta Pecrybiuku Y36ekuctan Ne [111-358 or 14 oxTabpsa 2024
roga. O6 yreep:xkaenun CTpaTerud pa3BUTUS TEXHOJOTHH MCKYCCTBEHHOI'O HHTEJICKTA
ao 2030 roma

Ncnoap3oBanme 00JbIMNX A3BIKOBBIX MOJIEJIe I
pelleHnsd 3a/4a9 CTPYKTYPUPOBAHUA JAHHBIX

Bunorpanos Bacusnii BanepreBuu

npernojgaBaresb KadeApbl IPUKJIAIHOIO aHAIA3a MEeXKTyHApOoaAHbIX npobaem, MI'MIMO
MU Poccun
https://doi.org/10.5281/zenodo.15510815

Baxxuoit pobJieMoii cOBpeMeHHON HayKd W IPUKJIAIHON aHAJUTHKH SABJSETCS HeI0-
cTaToOK JaHHbIX. [Ipobyiema akTyaabHa He TOJIHKO I UCCIETOBATEIbCKON TedTeTbHOCTH
- nH(MOPMAIIMOHHBIE CHUCTEMbI TPEOYIOT BBICOKO CTPYKTYPUPOBAHHOW MHGOpMALUU I
PEIleHnsT BOIPOCOB YIIPABJICHUST 1 MeHezKMeHTa [1].

B rymanuTapubiX HayKax cOOp JaHHBIX CTAJKHBACTCH C PSAJIOM CJOKHOCTEH, KOTOPBIE
MOT'YT MOBJUATH Ha Ka4eCTBO U JIOCTOBEPHOCTH UCCJieIoBanuii. B Kjaccuyeckoit corumoio-
I'UU OJIHON M3 KJTIOYEBBIX MTPOOJIEM SIBASETCH CYyOBEKTUBHOCTD KaK CO CTOPOHBI PECITOH/IEH-
TOB, TaK M CO CTOPOHBI HCCJIeoBaTeseil. JI1oam MOryT co3HATETbHO W OeccO3HATETbHO
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UCKayKaTh WHOOPMAITHIO, CTPEMSICH COOTBETCTBOBATH CONMATBLHBIM HOPMaM UJIU OYKUIAHT-
aM. Eme ofgHa TpyaIHOCTD CBI3aHA ¢ JOCTYIOM K PEITPe3eHTATUBHBIM BhIOOpKaM. B Heko-
TOPBIX CJIy4asX MCCJIEJIOBATENM BbIHYKJIEHbI paboTaTh ¢ Y3KMMU WJIU CleIUuPUIecCKuMU
IPYIIIaMI, 9T0 OPPAHHYHBAECT BO3MOKHOCTH OOOOIIEHNST Pe3yabraToB [2].

Texunueckne u METOAMYECKHE CJOKHOCTH TOXKE UIPAIOT BayKHYIO pojib. Hampuwmep,
npu anajan3e OOJILINUX JIAHHBIX W3 COIMHUAJIBHBIX CeTell BO3HUKAET BOIPOC O pPeJICBAHT-
HOCTH W 9uCTOTe MHPOPMAIUU. AJTOPUTMBI MOTYT OTOMPATH KOHTEHT C ONPE/IETeHHBIM
VKJIOHOM, 4YTO HCKaykaeT peajbHyI0 KapTuHy. Kpome TOro, IWHAMUIHOCTH CONHAJIBHBIX
HPOIECCOB 3aTPyAHsieT (DUKCAIMIO JAHHBIX: TO, YTO ObLIO aKTyaJbHO B MOMEHT cOOpa,
MOYKET YTPATHTh 3HAYNMOCTH yZKe uepe3 KOpOoTKoe Bpems [3].

ConmanbHble HCCJIEJIOBAHUA CTOJKHYJIUCH € IPOOJeMONl HEImOJHOTHI H HETOYHOCTH
nauabpix B 80-e romel. HemocTtaTok cTpyKTypupoBaHHO# HHMOPMAIME B COBOKYITHO-
CTU C HEJOCTATOYHBbIM HOHATHIHBIM allllapaToOM OCJIOKHSJI aHAJU3 U MO/JIeJUPOBAHUE
MEZKIY HAPOIHO-TIOJTUTUYECKUX CUTYAIUN 1 CO3/IaHue OHTOJIONN 00bEKTOB MEK /Ly HAPO/I-
HBIX OTHOMIeHui. XpycrajgeB M.A. ormedas, 9TO HECTPOTOCTH MOJUTOJOTHH BBI3BAHA
OTCYTCTBHEM IEJOCTHON CHCTEMBI OlepannoHagbHbiX mouaTuii [4]. Takxke orcyrcTByOT
CTPOTHE ONpeJIeSIeHnd PAJA BaXKHBIX MTOHATUN U UX AEKOMIIO3UINA, 9YTO OCJIOXKHACT 3371~
YH, CBA3aHHDBIE C MOJEIUPOBAHUEM U MAIIMHHBIM O0yYeHUEM.

Ceronaga npobiemMa ¢ HCTOYHUKAMH JTAHHBIX CTAHOBUTCS BCe MeHee aKTyaJbHOU. XOTh
U MTOWCKOBBIE AJTOPUTMBI CIIOCOOHBI CHJIBHO MCKA3UTh PE3YIbTATHI UCCJeT0BAHUS, UTHO-
pPUPOBATh HECTPYKTYpPHUPOBaHHYIO WHMoOpManuio cetu VHTepHET CTaAHOBHTCS BCe TPY/I-
Hee. ConuaybHble CETH, HOBOCTHBIE UCTOYHUKU U TEMATHYECKUE CAUTHI CTATH BayKHBIMU
UHCTPYMeHTaMu o0IIeHuns, obMena MHeHUsIMEU, (DOPMUPOBaHUS IIOBECTKHU, 1103TOMY Beb-
CKPEHIUHT ABJISIETCH BayKHON TeXHHUKON nosrydenud AanubiX. [IMenHo B HavaJje ABYyXTbl-
CAYHBIX 0OpeJ BTOPYIO TMOMYJISPHOCTb KOHTEHT-aHAIU3, TTO3BOJIAIONIMI MOHUTOPUTH IO~
BECTKY, MHEHHS, TIPEJICTABICHHUS TPYII 00 0O0bEKTe U ITPOYNe BEIH, JIeyKallne B HeJIpax
TekcTa [5].

Beb-ckpeiinunar, HeCMOTPS Ha CBOM, Ka3aJ10Ch Obl, HEOTPAHMYEHHBIE BO3MOXKHOCTH, 00-
JIAJAeT PSIOM Cephe3HBIX HEeJI0CTaTKOB. P pecypcoB BoBce He IO3BOJIAET JAHHYIO Olle-
paruio, 6JIOKHpYS II0JIb30BaTe . V3Biedenne maHHBIX ¢ cafiToB TpebyeT MX pPa3METKH,
pPy4HOTO BBIOOpA HYKHBIX html-3memenTon. JlunamMmudeckue cailThl, HCIOIB3YIONINAE B CBO-
eif ocHOBe java-script, Tak u BOBCe TPeOYIOT OTJ/IeJbHBIX METOUK ITapCUHIA, KaK IIPABUJIO
HCIOJIb30BaHNe CIIENUATBHBIX IPOrpaMM 1 Gpaysepos Hamogobue Selenium [6].

YacTb 3Tux npobdjemM MOXKHO PeluTb 0jarogaps OOJILINTUM SI3bIKOBBIM MOJIEISM HJIH
JKe CIeUaJTM3MPOBAHHBIM MOJIE/ISAM JIJTs napcuira. HeilpoceTn no3BoJIsioT aBTOMaTH3UPO-
BaTh cOOP U 0O6PAbOTKY JIAHHBIX JIayKe U3 CJAOYKHO CTPYKTYPUPOBAHHBIX WU JUHAMUYECKH
U3MEHTIONIXCA NCTOYHUKOB. 1 paWITMOHHBIE METObI, TaKWe KAaK peryJasdpHble BhIparKe-
Hug win XPath, qacTo oka3piBaroTCs HEIOCTATOYHO THOKUMU JJ1d PAOOTHI ¢ HEOTHOPO/I-
HBIMHU BeO-CTpAHWIIAMH, HO HEHPOCEeTH MOTYT pellaTh 3TH 33aJa4dd 3a CUET CIIOCODHOCTHU
AHATU3UPOBATH KOHTEKCT U BBISBIATH 3aKOHOMEPHOCTH.

Jpyroe BaxKHOe HANpaBJIeHUE — ABTOMATHU3AIUS B3aUMOJEHCTBUS C TUHAMUIECKUMHA
BeO-cTrpanunamu. Mojesm MOryT MMUTUPOBATH LOBEJIEHUE 110JIb30BaTe/is, HAXKUBasg Ha
oIIpeIeJICHHbIE 3JIEMEHTDI, 3a10/ 1 (DOPMBI U jJazKe 00xo/sd Kandu. g 31oro npumensi-
I0TCS METOJIbl OOYYeHHS C MOJAKPEIJIEHHEM, T/Ie MOJIE/Ib YIUTCHd ONTHMAJILHBIM CIIOCOOOM
B3aMMOIeficCTBOBATL ¢ WHTEePGEHCcOM. DTO OCOOEHHO MOJE3HO I MapCHHTA JaHHBIX U3
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CJIOXKHBIX SPA-IPUIOXKEHUI, Tle KOHTEHT MOArPy»KaeTcst achHXPOHHO |7]. Takzke Heitpoce-
TH IIOMOTAIOT B KJIACCU(DHUKAIUNA U CTPYKTYPUPOBAHUE U3BJICYEHHBIX JTAHHBIX, HAIPHMED,
OH MO2KET aBTOMaTHUYCCKU OIIpeac/idThb TOHAJbHOCTH TEKCTa, BbIAC/IATH KJ/IIOYEBbIC TCEMbL
WK JTazKe IPYNINUPOBAThH TTOXOXKHUE BhICKa3bIiBaHusd. B pamkax BuyTpennero rpanta MI'U-
MO «OT KOIOHHAJIBLHOTO HACAEAHS K TJI00aIbHON HACHTHIHOCTH: CAMOOIIPEIeIeHIEe CTPAH
I'mobaasroro FOray BayKHOIN 9acThi0 HCCJIEI0BAHNS ABIsAETCS ¢OOp 0a3bl TAHHBIX JIJIS BbI-
paboTKM TeopeTudecKoit Mojiesn (popMupoBanus ujenTuaHocTr crpan [mobaasnoro FOra,
HEeHTPAJIbHBIM KOMIIOHEHTOM KOTOPO#l dABJsieTcs KOJUJIEKTUBHOE JeiicTBue. ba3za JaHHbBIX
JIOJIZKHA, COCTOATH M3 JIBYX OJIOKOB: IEPBBI OIMUCHIBAET KYJILTYPHOE U3MEPEeHUe HIeHTHY-
HOCTH, K Y€MYy MOKHO OTHECTH BBICTaBKH, (becTHBAIN, My3efiHbIe IKCIO3UINU, BTOPOHR —
HOJTUTHYECKOE, TO €CTh BBICTYILIEHUs MOJTUTHKOB, COBMECTHBIE TOJIOCOBAHU, PEITeHUS U
MEMOpPaHAYMBI B paMKaX ABYCTOPDOHHHUX OTHOIIIEHUN Uan MezKAYHapPOAHBIX OpFaHI/ISaHI/IIU/I.
Jlannas macirabHas 3ajada Tpedyer u3BjaedeHHe 0OJbIITOr0 o0beMa JAHHBIX, TOTOMY
JIUTST PeAJTM3ATIY TIPe TaraeTcs KOMOUHUPOBAHHBIN aJTOPUTM BeO-CKPEINMHTA, BKIOTAI0-
mnit B cebst paboTy sI3BIKOBBIX Mojieseii. B crarbe Oymer onmcan TOJIBKO Tporece ¢op-
MUPOBAHUA KYJIbTYPHOR 6a3bl JJAHHBIX BBUY CHEIU(MPUIHOTO UCIOJH30BAHUS MOUCKOBBIX
CHCTEM.

Ha mepBowm sTame peajmsamuy rpaHTa yzKe ObLIA IOArOTOBJeHA 0a3a JAaHHBIX, COIep-
»Karmas B cebe undgopmanuio o crpanax [obanbaoro FOra un cocrosimas U3 HECKOJIbKHX
TaOJINIL:

1. Tabauna crpana — kox crpanbl B (popmate ISO  Alpha3 — momennoe nmst

2. Tabymma 361k — Kog1, cTpanbl B hopmare ISO  Alpha3

3. Tabsmma xkox crpansl B popmare [SO — ko mepBoro odpurmaibHOrO g3bka B hopMaTe
ISO _Alpha3 - xom Broporo odwurmanproro sizeika B (opmare ISO  Alphad — kox
Tperhero opUIMAJIBHOTO si3biKa B (popmare B (hopmare [SO  Alpha3.

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

Afghanistan fas pus prs
Angcla por

Albania sqi

Andorra cat

United Arab Emirates ara

Argentina spa

Armenia hye

Antigua and Barbuda Eng

Anstria deu

Tabsuma 1. [Tpumep Tabuipl ¢ opUIUATLHBIMA S3bIKAMHA CTPaH B hopMaTte
ISO__Alpha3. Koapl crpan 3aMeHeHBI Ha HMeHA.
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Koneunas apxuTekTypa peJanuoHHONl 6a3bl 3aBUCAT OT peasu3alluu npoekTa. Bo3aMmoxmo
BKJIIOYEHHE OOJIBIIEr0 KOIMIECTBA OMUIHAILHBIX S3LIKOB U J00aB/IeHHe HEOMDUIIUATL-
HbIX, HO INIHNPOKO HCIOJIb3yCMbIX. Ta6ﬂHHbI HYZKHbI JJIA B3aHMO,ZLefICTBHH C MIOUCKOBbBIMHU
cucteMaMu: u3 0a3bl JAHHBIX ODepercs wH(OpMaIusd 0 JOMEHHOM UMEHU JIid (PUIBTPAIUH
CaliToOB, & TAKKe A3BIKY JIj1d (POPMUPOBaHUS aIPECHBIX 3a11pocoB. DUIbLTpaNsd OCyIIeCTB-
JITETCS ¢ TIOMOINBIO MOUCKOBBIX OMEPATOPOB, BAYKHEHUTTNM M3 KOTOPBIX SBJISETCS <«sitey,
TaK KaK OH II03BOJIgeT OTOUPATh TOJBHKO BEO-CTPAHUIBI B JIOMEHHOM MMEHH KOHKPETHOM
crpanbl. Hanpuwmep, 3amnpoc Global South site:.ug Bepuer Bce yramauiickue caifTbl, B KO-
TOPBIX ecTh yrnoMuHanue [yiodbanabroro KOra. B mannoM 6J0Ke ecTh mgonyieHue, KOTopoe
UCCIeIOBAHUE JIONKHO PEIIUThCA B JaJdbHEHIIeM B XOje pa3BUTHUsS IPOEKTa: B CTPaHaX
MOT'YT OBITH MOMYJIAPHBI CAATHI ¢ APYTUMH JOMEHHBIMH HMEHaMU, HAIIpUMeEp, .com. 3a-
POC K IIOUCKOBO# cucreme (hOpMHUPYeTCs IKCIEPTaMU B 3aBUCUMOCTH OT TOIO, KaKHe
JaHHBbIE HeO6XOﬂHMO IOJIYYHUTD. B COCTaBJICHHHN HCIIOJB3YIOTCA TaKHUE IOUCKOBBIC Oll€pa-
topbl Kak AND, OR u kaBbrukm 17151 60JIe€ TOUHOTO PE3yabTaTa. 3anpochl GOPMHUPYIOTCS
B OTJEJbHOI Tab/uie, peaJn30BaHHON 110 MPUHIIAITY CJIOBAPHON maphl: 00heKT/coObITHE
— 3alpoc. B 3aBHCHMOCTH OT CTpaHbI 3alpOC IePeBOJAUTCS Ha €€ oduIiuaIbHble A3bIKA
¢ MOMOIIBIO A3BIKOBO# Mojesn. Ha Tekyiiem srame ucciaeoBaHus TECTUPOBAJIUCH MO/Ie-
an gemmad:4b, qwen3d:4b, mistral:7b, HO MoOKa YTO HpeAnoYTeHUs He ObLIA OIpeIeIeHbI.
PesynbraThl BbIIAYM TOUCKOBOH cHCTEMBI 00pabaTHIBAIOTCS ¢ MOMOIIBIO Selenium, moce
4ero BeO-CTPAHUIIA CHOBA OTHPABJISIETCS B SI3bIKOBYIO MOJIE/Ib JIJIsi PA3METKH PECypca u
n3BJcHYCeHUA TEKCTOBBIX JAHHBIX AJId KOHTCHT-aHaJIH3a. MO,ZLGJH/I pa6OTaIOT C IIOMOIIBIO
nporpammbl Ollama, BbICTyIaONENR KaK «IBUXKOK» IJI aHAIN3a TEKCTa U BeO-Pa3MeTKH,
a Python-ckpunTsl cBg3bIBAIOT JIOTUKY B €auHbIi Koupeiiep. Takoil mojxos mo3BoJiser
CO3/IaTh TOJYABTOHOMHYIO CHCTEMY TapCUHTa, re OOJIBINas 9acTh ITAMOB YIIPABIAETCS
Al-arerTaMu, aJanTHPYONIUMHUCS IO/, pa3HbIe SI3BIKM U (POPMATHI JaHHBIX. [lomydernHas
Oa3a JIAHHBIX [TO3BOJIUT OMHCATH UACHTHIHOCTD [1obanibnoro FOra, a obmas apXuTekTypa
HPOTrPaMMBbl UCIIOJIHL30BAHA B AHAJOTUIHBIX HCCJIEI0BAHMSIX.
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AnHOTaIugd.

B nmannoit crarbe paccMarpuBaeTcs MPHOINKEHHOE PelleHne MeHO00PA30BAHNIE MPO-
N3BOAHDBIX CbI/IHaHCOBbIX HHCTPYMEHTOB B HEIPEPBIBHOM Bpe€MeEHH C IIOMOIIbIO YypaB-
nenns boska-ITloymsa. 3mech paccMarpuBarTCs CIOCOOBI TOJYYEHHS NPUOJIHYKEHHO-
AHAJTUTUYIECKOTO PEIIeHnsT Ha OCHOBE MeTO/a HepeMernaemMoro y3ia. C moMoIbio MeToma
HepeMeIraeMblX Y3JI0B IOJYyIeHO TPHOJIHKEHHO-aHATUTHIECKOe PelleHne ¢ MCIOIb30Ba-
HHEM OJHOIO M TPEX HepeMellaeMbIX y3JI0B, MPOBEIeHO CPpaBHEHHE ¢ TOTHBIM PEIIeHUEM.
[IpousseaeHsl COMOCTaBIEHHE TOYHOTO M MPHOINKEHHBIX PEIleHni Ha KOHKPETHBIX MpHU-
Mepax.

Kuaro4deBbie coBa: ONIMUOHBI, YPABHEHUS B YACTHBIX MPOU3BOIHBIX, YPABHEHHUE CPOU-
HO# cTpyKTypbl, ypaBuenue biska-Illoyinza, nepemeriaemoro ysia.

Bsegenne

Murepec kK 11eHO0OPa30BaHUIO TPOU3BOAHBIX ONIMOHOB, BHI3BAH TE€M, 4TO JaHHbIE (Hu-
HAHCOBbIE HHCTPYMEHTHI TO3BOJISIOT MUHIMU3UPOBATH OTEPH OT KoJiebaHuil 1eH 0a30BbIX
akTHBOB. /lanHas paboTa MOCBsIEHa IeHOOOPA30BAHUIO €BPOIIEICKUX OIIMOHOB B HEIIpe-
PBIBHOM BPEMEHW.

OnHOiT W3 KJIaccuaecknx Mojesnedi sipsercss Mojenb boska-1Tloynsa [1]. B maunoit pa-
OOTBI paccMaTpHBaeTCd IPAMeEHeHHe MeTOa IepeMellaeMbIX y3J10B K pPellleHHIO ypaBHe-
Husa birka-Iloyn3a.

Meton mepeMelnmaeMbIX Y3JI0B codeTaeT B cebe allPOKCUMAIUIO HPOU3BOJIHBIX, (DH-
IYPUPYIONIAE B ypPaBHEHUH, PA3HOCTHBLIMHU OTHOIIEHUSIMH W IOJIYUYeHHE NPUOJIHKEHHO-
AHAJUTUYICCKOTO BBIpAXKeHUs pelleHus 3aaadu. [Ipw 3ToM MBI MOXKeM TOJIYYHTD
HpuOJIMKEHHO-aHAJIUTHIECKOE PEIIeHUe 3a,/1a91, KOTOPOe sIBJISIeTCS I'MOPUIOM M3BECTHBIX
MeTo10B. OTMEeTHM, UTO MOy YeHne TPUOINKEeHHO-aHAIUTHIECKOro pemenns auddepen-
IUAJTBHBIX YpaBHEeHHE Oa3UpPyeTcs Ha YNCJIEHHBIX MeTodax. [Ipupoga YucjieHHbIX MeTO10B
MO3BOJISET W TOJyUeHre MPUOJINKEeHHO-aHAJIUTHIECKOTO BbIpayKeHusl periierust audde-
pPEHIHAIbHBIX ypaBHeHuii. /g 3Toro BBOAUTCS TaK HA3bIBAEMBIN «IIepeMeIaeMoi y3ea»

[2-3].
Henbto mccsieioBaHus sBAsSeTCS pa3pabOTKa BBIUYACIUTENBHON TEXHOJIOTUH HA OCHOBE
MeTOJIa TlepeMelaeMbIX y3JI0B /1 ypaBHeHus bieka-Illoymsa.

IToctanoBka 3amaym YpaBHeHHe sl CTOMMOCTH ommuona V(S,t) Gyaer yaoBieTBo-
pATH JuHeiinomy aud bepennuaabaoMy ypasuennio bisxa-Illoymsa

oV 1, ,0°V OV B
E+§05w+r$—ﬂ/—0
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riae t — BpeMs J0 IOTAIleHUs OIIKNOHA, S — IeHa 6a30BOTO aKTHBA, S — BOJATUILHOCTH
(cpeHeKBAIPATHIHOE OTKJIOHEHHUE TeH GA30BOT0 AKTHBA 34 TOJI), ' — MPOIEHTHAS CTABKA.
Jannast Mojiesib OblLi1a IIePBOi MaTeMaTUIeCKON MOJIE/IbIO JIJIsl OTTMCAHUs IEHOOOPA30BaHMS
ONIIIMOHOB B HEITPEPHIBHOM BPEMEHH.

Ypasuenusi (1) paccmarpubaercss B obmactum: S € [0,L],t € [0,7] ¢ HauambHO-
IDAHUIHBIME yCJIOBUAMHE

V(S,T) = mazS — K,0,V(0,t) =0,V(L,t) = L — Ke "T7Y

Baech T — Bpemst 0 sKcupaiuu onmuoHa (B rogax), K — reHa UCIOJTHEHUS OMIHOHA.
Jlng penreHus 3aJa49d 3J1€Ch IpeIaraeTcsd NpUOIUKEeHHO-aHAJTUTHIeCKHH MeTOJI, KOTO-
PBIil TT03BOJIAET MOJIydYeHre MPUOIHKEHHO-aHATUTHIECKOTO pellieHus 3a1a49 B auddepen-
NMUAJTBHBIX YPABHEHUIX.

Ilonydyenue npubnkeHHO-AaHAJIUTHYECKOTO pemieHnsa /[aa noaydenus
OpUOJIMAKEHHO-AHATUTHIECKOe PEIleHusT 3aJa9i HCIOIb3YeM METO MepeMeIaeMbIX y3-
JioB. Cr1ocob moJiydennst TpuO/InzKeHHO-aHAJMTHYECKOTO PEIIeHus OYeHb HPOCT, OHAKO,
npejcranisier 0oJiee rpyboe mpejicTaBIeHusT PeleHns 3aa9u.

1. ITpubausicennoe pewenue ¢ 0dnum nepemewaemoim yarom. Pacemorpum 3aaqay (1)
— (2) u BbIGepeM TPOM3BOJBHYIO TOUYKY (S,t) BHyTpH 0OJIACTH, TJie HILYyTCS PEIIeHHs.
Annpokcumupyem ypastaenne (1) ¢ nepementaembim y3aom. Torga B3amen ypasrenus (1),
IOJTYIMM NPUOJIMZKEHHOE YpaBHEHHE:

c-vr 1

2 V._C C-VI
1 9242 P
T T37°

L—O(L—S S -0

Baecy C' = C(S,t) - npubsiumxkennoe pemenue V = V(S,t) Vcnob3ysi TpaHUYHbIE T
HaYaJIbHOE YCJIOBHA HMeeM,

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

V, — Vi

Pemmas anrebpandeckoe ypaBHeHus (3) ¢ yIeTOM TPAHHYHBIX M HAYATBHOIO YCIOBHIA,
HOJIYIUM NPHOJIMKEHHO aHAJIUTHIecCKoe pertenne. 2. Ilpubausicennoe peuwenue ¢ mpemasa
nepemeulaemuimMy yaaamu. s yaydiienus TOYHOCTH PelieHusi HeOOXOUMMO YBEJUYUTh
KOJIUYECTBO IIepeMeIaeMbIX y3/10B. JonoHuTe/ibHble TlepeMeraeMble y3/Ibl BhiOepeM Tak:

S L+S

S, =28, =22
L= g2 9
MEIAeMOT0 y3J71a HAIUIIeM ypaBHeHus To00Ha (3), permas CucTeMy ypaBHEHUE MOJTY IUM

VAYYIIeHHOEe pelleHue.

KommyecTBo IepeMeriaeMbIX y3/70B paBHO TpeM. J[1d KazK1oro nepe-

a) TOUHOE PEMIeHHS &) MITY 1 yzen B) MITV 1 yzen

Prc.]1 TouHoe H IPHOMTEEHHOE PEIICHHE
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a) OOHH NepeMellaenEll Ve 0) Tpu IV
Prc.2 PazHOCTE OPHOMICEEHHOTO H TOYHOTO PEIIGHHA.

ITpumepsi. Byjem cpaBHuBaTH TOUHOE pemnrenue 3ajgadn (1)-(2):

V(S,t) =S8 Ny — K - e TN

rie
d1 d2 1
Nl—/ nzdz,Ng—/ n.dz,n, = 5
—00 —00 Z_
V2me 2
S 2r S 2r
In(— 0,50%(T —t)(— + 1 In(=)+0,50%(T —t)(—= — 1
o IR HOSPT G Y ) +0.5°T ) -

oI —t oV —t

¢ npubsmkénaoMm npu napamerpa: r = 0.2, L = 1, K = 0.6,0 = 0.2. Ha puc.1 upun-
BeJIeHbI TPpahUKH TOYHOTO U TPHUOIMKEHHBIX PEIIeHNi, MOJIYIeHHBIX ¢ IIOMOIIBIO0 METOIa
nepeMenraeMblX y370B. 3 rpaduka TpyaHO pasjIMuuTh PpA3sHUIY NPHOJIMKEHHOTO pellre-
Hus. llpeacraBiaeHHoil Ha pHC.2 pa3HOCTH MPHUOIMKEHHOIO W TOYHOTO PENIeHUs, TOTHO
HOKA3BbIBAET IIPEBOCXOICTBA PEIIEHHUsI IIOJIYUYEHHOE C TPEMsl IePEMEIAEMbIMU y3/IaMHU.

3akirodenne. [Ipejyioxkenublil 10/X0/] HOJLy4YeHUs TPUOJIUKEHHO-AHAJUTUYECKOTO
perienus Js quddepennuaibaoro ypasuenus bieka-IIloyiza gpiasgercsa xopommm mo/i-
xoyioM. [losyuenume atum crocobom perienue auddepeHnuaj bHOr0 ypaBHeHHs DBJeka-
[MToyn3a MOXKHO € yCIEXOM NPUMEHUTH J/Isi PACUETOB, C JPYTUMU BXOJHBIMU MapameT-
paMu. YBeaudeHHe KOJIUIeCTBA IepeMenaeMblX y3J0B CIOCOOCTBYeT K YIyYIIeHuIo aHa-
JUTHIECKOTO PeleHtsl.
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IHndpoBoe HepaBeHCTBO 1 MexKaAyHAPOAHAA M@ POBad
9KOHOMMUKA: MOJAXO0/Ibl K OMEHKEe 1 MOJIEJNPOBAHIIO
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djuraevaranol2@gmail.com
https://doi.org/10.5281/zenodo.15510827

Awnnoranug. [{udposuszamnusa crana KJIIOYEBbIM JIpaiiBepoM T106aIbHOr0 COIMUATBHO-
9KOHOMHYECKOTO Pa3BUTHS, TPAHCGHOPMUDPYS PBIHKHI TPY/ 1A, MEZKTYHAPOTHYIO TOPTOBIIIO U
dopMupys HOBBIE MOMIEN B3aUMOJIeICTBHA MeK Iy cTpaHaMmu. OTHAKO B YCJIOBUSX CTpe-
MHUTEJHHOTO PacIpPOCTpaHeHNs UM POBBIX TEXHOJIOTUI BCE H0JIee aKTyaJTIbHON CTAHOBUTCS
npobaeMa U@ POBOTO HEPABEHCTBA, KOTOPas MPENnsaTCTBYeT HHKTIO3UBHOMY YYACTHIO BCEX
CTPaH M COIMAJIbHBIX I'PYII B 17100a/bHON 1udpoBoil 3konomuke. Ilesib JanHoil crarbu
— MPOAHAJU3UPOBATH BJUgHUE 1U(PPOBOrO HEPABEHCTBA Ha TPaHC(HOPMAIMIO MEXK/TyHa-
POJIHBIX COIUAJIHLHO-IKOHOMHYECKUX MPOIECCOB U PACCMOTPETH BO3MOKHOCTH TPUMEHEHUS
TeXHOJMOrMH ucKyccrBeHHoro naresuiekta (M) u 6oabImux JaHHBIX I MOHUTOPUHTA,
OIIEHKH TG POBOr0O pa3phbiBa.

KiroueBbie ciioBa: 1nudpoBoe HEPaBEeHCTBO, MU(POBasd SKOHOMHKA, MEZK Ty HAPO/THbIE
COIHMAJIBHO-9KOHOMHYECKHE MIPOIECCHI, HCKYCCTBEHHDBIN HHTEJIEKT, OOJIbIIHE JAHHBIE, MO-
genu onenku, poctyn K KT, mudpoBast nHKIIIO3HS.

[TucppoBoe HEPABEHCTBO CJIEAYET PACCMATPUBATH KAK MHOIOCJOMHOE dBJIeHHE, OXBAThI-
Balolllee PasJnins B JOCTYIE K MUMPOBHIM PECypPCaM, HaBBIKaX M BO3MOXKHOCTAX H3BJIe-
YEeHUA BBHITOALI U3 NU(POBU3AUH. BuIaeagd10T Tpu ypoBHs M POBOro pasphiBa: MepBHIil
— pasauumsg B (PU3MUECKOM JOCTYIE K MHTEPHETY M yCTPOHCTBAaM; BTOPOH — pasjndus B
HABBIKAX U CTENEHH MCHOAL30BaHus MUMPOBBIX TEXHOJIOIUIT; TPETUl — PA3PBIB B BHITOIAX
ot mudposoit Tparcdopmarmn [1-5].

[To onenkam MexayHapOIHOTO COI03a 31eKTPOCBs3u, B 2023 1. okos10 2,6 MJIpI, Yesio-
BEK B MUpE TO-TIPeyKHeMY He WMeJIH JIOCTYIa K WHTEPHETY, 8 MUJLIHOHBI MOJIh30BaTe 1eit
CTATKUBAIOTCS ¢ HU3KOH CKOPOCTHIO U BBICOKON CTOMMOCTBIO TOKI0UeHus [6]. Pazmuamns
B JIOCTYIIe K MHTEPHETY MEXKJIy CTpaHAMU M PerdoHaMH 3HaYMTeIbHBI. Bosiee 1 mip
geaoBek B FOxkmoit Azum m okoso 840 miuH B Adpuke mo-mpe:kHeMy He IIOJIb3YIOTCS
unrepaeroM. Jlaxke B Kurtae, auaupymoieM mo YUCay HHTEpHET-IOJIb30BaTe e, Oosee
400 MutH TpakJIaH OCTAIOTCA BHE MudpoBoro npocrpanctsa. 1lo manuabim ordera GSMA
Intelligence 3a 2023 r. KaxJblit 4eTBEPTHIN B CTpaHAX C HU3KUM M CPEJIHUM JIOXOJOM HE
3HAET O CYIIeCTBOBAHNE MOOMIBLHOTO WHTEepHeTa |7).

Ha npumepe crpan EC, Poccun u V30ekucrana 96TKO MPOCIEKUBACTCS (D POBOI pas-
PBIB MEYK/ly PA3BUTHIMU U Pa3BUBaONMMuCcs rocyaapersamu. B 2023 r. s crpanax EC 97%
JIOMOXO3SHCTB UMEJIM JOCTYI K (DUKCUPOBAHHOMY IIMPOKOIIOJOCHOMY HHTEpHeTy, a 64%
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— K OITOBOJIOKOHHOI ceTn [8]. Bostee mostoBuubl Hacesenus 0bga1aal X0Tst ObI 6A30BHIMH
1 POBLIMIA HaBBLIKaMuU, 1 0KoJ10 10 mian denoek padorann B chepe VKT, Iludposwie
TEeXHOJIOTUU AKTUBHO BHEAPAIOTCS B Ousznec: 32% KoMIaHuil HCHOIb3YI0T AaHAJIUTUKY 00/
mmx Janubix, 44% — obnaunsie pemenns, a 11% — HCKyCCTBeHHBIH MHTEJIICKT.

B 2023 r. 79% unrepuer-noanzosareseil B crpanax EC ucnoanb3oBam OHJAHH-KAHAIbE
JIJIS TIOJTYYeHUS TOCYIapcTBeHHBIX yeayT. [luposbie rocyciyru jjist bu3neca oXBaThIBAIOT
85% omeparuii, a TOCTYI K 3JEKTPOHHBIM MEJINIIMHCKIM KapTaM umMeror 79% rpakias [8].

Ha sTom done Poccusi u V3bekucran geMOHCTPUDPYIOT O0Jiee HU3KUI ypPOBEHb (-
poBoii 3penoctu. B Poccun, o mannpiv 2022 1., 86% 10MOX034iiCTB NOAKIIOYEHBI K IIH-
POKOIIOJIOCHOMY HHTepHeTy, HO IH(POBYI0 TPAMOTHOCTh MMEIT JHIb 27% HacejleHus,
a 12% cesIbCKUX TEePPUTOPHIL OCTAIOTCA BHE 30HBI MOKPHITHA. TOJBKO HEDOJBIIAS JI0JIsI
POCCUICKUX KOMIIAHWI TPUMEHseT IMepeoBble MUMPOBbIE TEXHOJOTUH: MCKYCCTBEHHBIN
MHTEJIEKT HCno/b3yior 8%, anaimuruky 6osbimnx ganubix — 11%, a obsadnbie cepBuchl
— 30% [9]. B V3bekucrane MOOHIBHBIM HHTEPHETOM OXBadeHbl 98% HACENEHHBIX IIyHK-
TOB, a OKOJIO 65% AOMOXO34HCTB MOAK/IIOYEHbI K BBICOKOCKOpOCTHON cetn [10], ognako
HADJTIOMAETCS CIJIBHAS TePPUTOPUAIbHAS W COIHaJbHas AuddepeHnuanis B CKOPOCTH
u jocrynnoctu jgoctyna. OcobenHo orpanudeHsl B MUMPOBOil BOBJCYEHHOCTH CEJTHCKHE
JKUTEJH U TTOXKUITBIE.

B Poccun B 2022 1. cBoime 85% HaceneHns MOJb30BANINCH OHIANH-CEPBUCAME, OJHAKO
JIMIIIb MOJOBHHA B3aUMOJIEHCTBYET ¢ rOCYIapCTBOM TIOJHOCTBIO B IudpoBoM dhopmate [9).
B V306ekucrane, HeCMOTps Ha OBICTPBI POCT CEKTOPA JIEKTPOHHBIX T'OCYCJIYT, UX OXBAT
OCTAETCSI OTPAHWYEHHBIM — OKOJI0 10 MJIH TOMB30BaTeNeil, UTO COCTABISIET MeHee TPEeTH
HACEJIEHUST CTPAHBI.

@akTopbl MUPPOBOIO HEPABEHCTBA, BKJIIOYAIOT HE TOJIHKO HH(PPACTPYKTYPHBIE 1 SKOHO-
MHUYeCKHe Dapbhephl, HO TaKzKe yPOBEHb MUMPOBOI IPAMOTHOCTH, BO3PACT, 11OJI, HHBAJIN/I-
HOCTh, A3BIKOBBIE U KYJIbTYpPHBIE pa3in4us. B coBokymHOCTH OHE (DPOPMUPYIOT YCTONUIN-
BhIe Dapbhephl JIsi BKAIOYEHNs 3HAYUTEIbHBIX CJI0EB HACEJeHNS B IU(MPOBYIO IKOHOMUKY.

[MudppoBoe HEPABEHCTBO HATIPAMYIO BJIUSET Ha BO3MOXKHOCTH 3aHSATOCTH U aJAlTaIlH
K HOBBIM MOJIeJIsIM TpyAa. OrcyTeTBre MudPOBBIX HABBIKOB OTPAHUIUBACT JOCTYI K (DpH-
JIAHCY, VIAJEHHON paboTe u OHIaH-00yYeHni0. OcOOEHHO YA3BUMBIMU B 9TOM OTHOIIEHUT
OKA3BIBAIOTCSI COMUATBHO HE3AIMUIIEHHBIE TPYIIIBI, UYTO YCYTYOIsieT COMUATIbHOEe HepaBeH-
CTBO M CHUXKAeT MOOUIBHOCTH pabodeil cus [11].

Pazsurue nudpoBbix miaTdopM (JeKTPOHHAS TOPTOBIsA, (DUHTEX, 00PA30BATEIHHbIE
CEPBHCHI) TAKKE YCUIUBACT PA3PHIB MEK/Ly CTpaHAMU, 00JIAJAIONIMME BHICOKHM yPOBHEM
nudpoBU3AINHT, U TEMH, KTO Orpannyed B jgoctyie. Hanpumep, Y30eKucTan JIeMOHCTPU-
pyer pocT B 00JIACTH 3JIEKTPOHHONH TOPTOBJM W MOOUIBHBIX MPUJIOKEHUH, OJTHAKO BO-
BJIEUEHHOCTH B TJI00AIbHBIE MUMPOBBIE TEMOYKN OCTAETCS OTPAHUYEHHONW. DTO CHUYKAET
HOTEHIIMAJ KCIIOPTA M YIACTUA B MEXKJIYHAPOIHBIX PHIHKAX.

Homunarust raobanbabix nudposbix mwiardopm (Amazon, Alibaba, Meta) ycyry6asier
CUTYAIUIO, OIPAHNYINBAs BO3MOKHOCTH BBIXOJA HA PBHIHOK /ISl MAJIBIX HTPOKOB, OCODEHHO
U3 Pa3BUBAIOIINXCS CTPaH.

HudpoBasg m3oadnus NpensaTCTBYeT JOCTYIY K OOPA30BAHUIO, 3APABOOXPAHEHUIO,
KYJbTYPHOMY KOHTEHTY M TMOJUTHYECKOMY yYacTHiO. Pa3pbiB B UCIOJB30BAHUU TEXHO-
jioruit Bo Bpems nangemun COVID-19 ocobenno sipko BbisiBII Oapbepbl B MEIUIUHCKOII,
obpasoBarenbHOl U duHaHCOBOH cdepax. OTCyTCTBHE KOHTEHTA HA POMHBIX A3BIKAX H
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Gapbepbl 1 POBOI TPAMOTHOCTH YCHIXBAIOT MAapIHHAIM3AIMIO TPYII HaceaeHus. B pe-
3yJIbTaTe HAPYIIACTCA TPUHIMI CIPABEIINBOTO U YCTOWUNBOIO PA3BUTH, IPOBO3TIAIIEH-
ubiit B Lessix yeroitausoro pazsurust OOH (ILIVP).

[Ipumenenue VN u anajiutuku 601bIIHX JAHHBIX OTKPBIBAET HOBBIE MIO/IXO0/Ibl K H3Mepe-
HUIO U MPEoJI0JIeHIIO i poBoro HepasencTsBa. Takue nudpoBble HHCTPYMEHTHI O3B0~
10T BBISBJIATD 30HBI IUMPOBOHl YI3BUMOCTH HA OCHOBE CIYTHUKOBBIX JAHHBLIX, MOBEJJICHUS
noJIb3oBare/ieil B udpoBoii cpejie, MOOUILHON aKTUBHOCTH U colcereil. B kadecTBe npu-
MEPOB MOYKHO IPUBECTH:

e KaprorpacdupoBanue mudpoBoro J0CTyIa ¢ IOMOIIBIO aHAIN3a KHTepHEeT-TpaduKa, Ha-
npumep, Microsoft Airband Initiative, KoTopas HCIoIb3yeT JaHHBIE O CKOPOCTH U HAJTUIUN
MOJIKJIIOUEHHUST JIJIST BBISIBICHUsT «[IU(DPOBBIX MYCTHIHbY B OTJAJIEHHBIX paifonax [12];

e oleHKa UG POBBIX HABBIKOB 110 XapaKTepy OHJIAflH-aKTUBHOCTH, KaK 3T0 Jiejaer Digital
Skills Indicator or EBpomeiickoii komuccuu, orcyie:kuBasi AeificTBAsI OJIb30BaTe il B UH-
TepHeTe JIJIsl Olpe/ieieHus yPOBHS UX 1udpoBoii rpamoTaocTH [13];

e IpOrHo3upoBanue MU POBOTO OTCTABAHUSA Ha OCHOBE JeMOrpahmyuecKuX W MPOCTPaH-
CTBEHHBIX MOjejieii, HanpuMep, ¢ ucnoab3oBanneM ganabix GSMA Mobile Connectivity
Index, yauTprBaroIiero 10Xoapl, IIOTHOCTh HaceaeHUs, yPOAHW3AINIO U Apyrue (haKTOPHI
JIUIsl TPOTHOZUPOBAHUS 30H PHCKa NUMPOBOro orcraBanus |[14].

Cucremarumdeckuit cOop U MHTEpIIPETAMS TAKUX JaHHBIX MOYKET CTaThb OCHOBOM JIIs
QJIATUBHON TMPPOBOIl MOJUTUKH, YIUTHIBAIONIEH PernOHAJIbHBIE U CONMAJIBHBIE 0COOeH-
HOCTH.

Takum obpazom, TudpoBoe HEPABEHCTBO — ITO HE TOJIHKO TEXHOJIOTUIECKAS, HO TTPEK-
Jie BCEro COIUAIbHO-9KOHOMUYECKas 1pod/ieMa, 3aTparuBaioiias OCHOBbl YCTOWYUBOIO U
WHKJIIO3UBHOTO pa3BuTus. OHO mpensTcTByeT (hOPMUPOBAHUIO CIIPABEIIUBON 1T POBOi
SKOHOMUKH, YCUJINBAaET CONUAIBHOE U PETHOHAJBHOE HEPABEHCTBO, OTPAHNYNBAaET yiacTHe
Pa3BUBAIONINXCSA CTPAH U YA3BUMBIX TPy B IVIO0AJIHHBIX ITU(POBBIX MPOIECCAX.

J11s1 IpeooieHnst 9TOr0 BhI30BA HEOOXOANMA, WHTErPAIisa IMU(PPOBBIX WHINKATOPOB B
CYIIIECTBYIOIIHE MOJEIU TJI0O6ATbHOIO Pa3BUTHUs, YTO IIO3BOJUT TOYHEE YIUTHLIBATH Mac-
mrab 1 Xxapakrep mudpoBoro paspoiBa. BarkHelmuM HalpaBaeHAEM BBICTYIAET MEKIY-
HAPOJIHOE COTPYAHUICCTBO B 001aCTH MUMPOBOH UHKJIIO3UH, OOMEH OIBITOM H HOJIJIePIKKA
Pa3BUBAIOIINXCS SKOHOMHUK, ocobenno B 4dactu goctyna K UKT, pazsurnio mudpoBbIx
HaBBIKOB U ObOecliedeHUuI0 ydacTust B rjodaJibubix 1iardopmax. Vcnosb3oBanue TexHO-
goruiit U1 u ananuTuku OOJIBIINX JAHHBIX JOJXKHO CTaTh HEOTHEMJIEMON 9acThI0 ITOM
MOJTUTHKH, [TO3BOJISIS HE TOJHKO OTCJIEKHUBATH MPOSBICHHSA ITU(MPOBOrO HEPABEHCTBA, HO
1 BBIPAOATHIBATH aJpECHbIE, aJalTHPOBAHHBIE K YCIOBHSAM KOHKPETHOIl CTpaHBI perie-
uud. [loaiep:kka pa3BUBAIONIUXCA [OCYIAPCTB B 9TOM IIPOIECCe SB/IAeTCA HeOOX0IUMBIM
YCJIOBHEM JIJIsl CHUKEeHH S 7100 IbHOr0 MU poBOTo pa3pbiBa u (popMupoBanusd OoJIee crpa-
BEJITUBOTO 1U(POBOro Oy IyIIEro.
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Biangaune rexHoJioruii MOOMJIBHOI CBI3U HA
9KOHOMMWYECKNIN POCT

Hyb6unuuna M.T.

L9MHU PAH
https://doi.org/10.5281/zenodo.15526162

TexroM0TNN MOOWIBHOW CBSA3W UT'PAIOT BAyKHYIO POJIb B COBpeMeHHOI skoHOMUKe. [1Ipo-
KOe MX PACIpocTpaHeHne B 06pabaThIBAIOIIEH TPOMBIILIEHHOCTH (OCOOEHHO TEXHOJIOIHH
5G) mMeer GOJIBIIOE 3HAUEHUE JJTsi MOBBIICHUsT ee 3(DHEKTUBHOCTH ¥ TPOU3BOIUTETIHHO-
ctu. Buicokas CKOPOCTH coeMHEeHHs, MaJjas 3aJepKKa CHTHATIA MO3BOJISIOT aBTOMATHU-
3UPOBATH POU3BOICTBO, KOHTPOJIUPOBATHL paboTy 0bopytoBanusd, obecrednBaTh Ge301ac-
HOCTD, COKPAIIATh BpeMs [Ijis epeHacTPORKH JIMHUN Ha BHINYCK HOBOH mpoayknuu. Mc-
nosib3oBanue cereit 5G, TexHOMOHI HeKyccTBeHHOTO nHTe/TekTa (1) u obnavHbIX cep-
BHCOB Ha 3aBOJIAX MO3BOJISET MPOBOIUTH MPEJIUKTUBHOE OOC/IyzKHBAHUE ODOPYIOBAHUS,
YCKOpsieT pOOOTU3AIUIO 33 CUYET HCHOJIB30BAaHUS ITPEUMYINECTB IMIU(POBBIX TEXHOJIOTHU,

124


https://doi.org/10.5281/zenodo.15526162

KOTOpbIe 00eCIeYNBAIOT B3aHMOIEHCTBHE HE3aBUCHMO PAbOTAIONINX POOOTOB B PEXKUME
peaJbHOrO0 BPEMEHH JIsI BBITIOIHEHUSI CJIOXKHBIX 3a1a4.

B obnacTu MapkeTwHra TeXHOJIOTHH MOOWILHON cBa3u u VU mo3BOJIAIOT yINTHIBATH
UH/IMBU/IyAJIbHBIE MOKYIATeJbCKHUE IIPUBBIYKYM, aHAJU3UPOBATH HOTPEOHOCTU W IPEJIIIO-
YTEHUd TeJeBOI ayIuTOPUHN U IIPEJOCTABIATh YCJAYTH HAa OCHOBE 3TOTO aHajau3a. B crpa-
HaX ¢ pa3BUTOI MOOMIBLHONH UHAMPACTPYKTYPOil UCIO/IH30BaHe MOOHIbHBIX TTPUIOKEHUI
¥ MOOMJIHHON PEKJIAMBI CTAJI0 OCHOBHBIM KaHAJIOM B3aMMOJeficTBUs ¢ oTpeburensmu [1].

Texnosiornn MOOWIBHONW CBA3U 00JETYAIOT JIOCTYN K HOBBIM PBIHKAM U OTKPBIBAIOT
HOBBIE BO3MOKHOCTH JIJIsI COTPYIHUYECTBA, YCKOPsS HHHOBAIIMOHHBIH mporecc. Pacimmpe-
HHUE HCIOJIHb30BaHUs 9JIeKTPOHHON KOMMEPIINU M ITU(POBHIX ILIaTeXKel, pacIpocTpaHeHne
TEXHOJIOMHH HCKYCCTBEHHOI'O HHTEJIIEKTa, OOJIBIINX JAHHBIX W OOJAYHBIX CEPBHUCOB CIIO-
COOCTBYIOT MOJJIEPKAHUIO KOHKYPEHTOCIIOCOOHOCTH B 1udPOBOil 3KOHOMUKE. |2]

PacnpocTpanenne TeXHOJIOTU MOOWIHHON CBI3M OKA3BIBAET TOJOKHUTETHLHOE BIASHUE
HA 9KOHOMUIECKOEe pa3suThe crpan. B pabore |3| na ocnose manejbubIx qannbix 168 crpan
3a nepuog, 2000-2017 rr. nokazano, uro 10%-noe yBeuuenne npOHMKHOBEHUS TEXHOJIOTHI
MOOMILHOM cBst3n npuBoauT K pocty BBIT na mymy macenenus B cpeanem na 0,59-0,76%.

Texuomorun MOOUIBHOI CBsI3M 00ECIIEYNBAIOT TOBBINIIEHHE TPOU3BOANTEIBHOCTH U 3D~
(EeKTUBHOCTH 3a CUYET BO3ZMOXKHOCTH paboTaTh U3 JII0OOT0 MecTa B J1I000e BpeMs CYTOK., UC-
0JIb30BaTh IIPOrpaMMHOe obecliedenrne, HHTEPHET-CEPBUCHI, BHICOKOCKOPOCTHON MOOH.Tb-
HBII JTOCTYI K JIAHHBIM B PEaJibHOM BPEMEHH.

B mannoii pabore OBLI MPOBEJIEH aHAIM3 BJIMSHUSA TEXHOJOIHH MOOHIBHON CBSI3UM Ha
HOBBIIIIEHNe KOHKYPEHTOCIOCOOHOCTH TPOMBIIILIEHHOW MpoayKIne. B KadecTBe 00061IaK0-
IIEero MOKA3aTe/sT PA3BUTUS STUX TEXHOJIOTHIA OBLT UCIOJb30BAH UHJIEKC MOOUTHHON CBsI-
3u (MCI), paccaurbiBaempiit Kommanueii GSMA 110 OTHOIIEHUIO K OCHOBHBIM (haKTOpam
BHEJPeHUsT MOOHJILHOTO MHTepHeTa (MHPPACTPYKTYpa, J0CTYITHOCTh, TOTOBHOCTD TIOTpe-
Oureseil, koureHT U ycayrn) [4]. VHaeke onennBaer Haaudne BbICOKOIPOU3BOIUTETHHO-
o IMOKPBITHUA CETHU MO6I/IJIBHOFO UHTEpHETa, COOTBETCTBHE II€H Ha MO6I/IJIbeIe ycayrm m
YCTPOHCTBA YPOBHIO JIOXOJI0B HaceJIeHUsl, HAJUYUNe Y HaceJeHUsT HeOOXOIMMBIX HaBBIKOB,
0e30MacHOCTh OHJAWH-KOHTEHTA U JOCTYMHOCTbh MOOWJIBHBIX yeiayr. B 2023 r. caMmblit BbI-
cokuii mokazaresib MCI umenu Cunranyp (93,72), Hlseiinapus (93,16) u Jauus (93,03),
a cambrit Huskuii Yan (23,74), Henrpanbaoadbpukanckas pecnybinka (22,41) u FOxubIi
Cyman (10,41).

UccrenoBanoch Bausuue MCI Ha MHIEKC KOHKYPEHTOCIOCOOHOCTH MPOMBINLIEHHOCTH
(CIP), paszpabarsiBaemoro UNIDO u orpazkarmormiero cnocobHOCTh CTPAH yBeJIUIHBATDH
CBO€ NIPUCYTCTBHE HA MEXKJYHAPOJHBIX U BHYTPEHHUX PBIHKAX, OJTHOBPEMEHHO Pa3BHBAA
HPOMBIIIJIEHHBIE CEKTOPa W BUJIBI JEATEJIHLHOCTH C 00Jiee BBICOKOI 100aBJIEHHON CTOU-
MOCTBIO U 0G0Jiee BBICOKMM TEXHOJIOTHUecKHM ypoBHeM [5]. Pacuersr Oblin mpoBeeHbl B
nporpamme EViews mo maHeabHBIM JaHHBIM 47 cTpaH, BKIo4Yasg Poccuio, 3a 2014-2022
rr. Beibopka Bk/odasia B cebsa crpansl OECD, BPUKC+ u crpansl ¢ O6bicTpo pacty-
meii SKOHOMHKOU (Hampumep, Brernam). TecT Ha NPUYUHHOCTH YKA3aJ HA OJHOCTOPOH-
nee Baugnue nnajgexkca MCI na CIP. [Ing ydyera BAusgHust OCTaIbHBIX (PAKTOPOB B MOJED
BBe/leHA llepeMenHas BpeMenu t. Tecruposanue perpeccuu ¢ pukcupoBanubiM 3 dpexTom
[0 CTPaHAM U PErpPecCHH IO HMOJHOMY HADOPY JAHHBIX BbISIBUJIO IPEANOYTEHUE PEIPECCHE
¢ ¢pukcupoBanubiM 3 derTom. VceaeoBanme oCcTaTKOB MOKA3a/10 HOPMAAbHOCTH HX Pac-
npenenennd. [Ipumenenne B3permennoro MHK no3zsosinia npeogosierh aBTOKOPPESIITAIO
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B OCTaTKaXx. B pe3yJjabTaTre IMoJiydeHa MOJIE/Ib
CIP = 0.2+ 0.0006 « MCI —0.0045 «t, R*=0.991,

rae t — roga-1999. Ouenku Bcex mapamerpos 3HauumMbl Ha ypoHe 1%. Taxum obpasom,
MOATBEPK/IEHO HAJMYINe 3HAUUMON MOJOKHUTEJIbHOW KOPPEJSIUA MKy HHIEKCOM MO-
OMJIbHO CBSA3M W WHAEKCOM KOHKYPEHTOCIIOCOOHOCTH MPOMBIIILIEHHON TPOJLYKITHH.

B 10 e Bpems ucciaesoBanne npuaHHHOCTH 10 [ pefinnkepy nokazarens MCI u sora-
pudnva BBII na nymy macenenns (nannsie WorldBank [6]) mokaszaso nx B3anmmoe Biius-
Hyue Ha Jjare ppie 1-ro.

MCI(t) = —54.947.51% LnGDP(t—1)+0.51x« MCI(t—1)+0.2x MCI (t—2), R? = 0.979;

LnGDP(t) = 2.78 + 0.0024 % MCI(t — 1) + 0.72 % LnGDP(t — 1), R* = 0.998.

O6e 3aBUCHMOCTH MOCTPOEHBI 110 MaHEIbHBIM JTAHHBIM ¢ (DUKCHPOBAHHBIM 3(DDEKTOM JIIs
47 crpan 3a nepuon 2015-2023 rr. Onenkn Bcex mapaMeTpoB 3HAYMMBI Ha yposHe 1%,
OmMMUOKN HOPMAaJbHO pacupejenenbl, Koddpduiuent Hlapbuna-YorcoHa OJU30K K 2, 9TO
CBHIETEILCTBYET 00 OTCYTCTBUU aBTOKOPPEISIIUN TIEPBOr0 MOPSIKA.

AHamOrnvIHBI pe3yAbTAT MOMYUYeH W TpHU HccaenoBanun npuanHHocTr Mexkay MCI u
HHJIEKCOM coruanbHoro nporpecca (SPI), koropsiii siBiasercs 0600IA0NmM HoKa3aTe1eM
57 hpaKTOpPOB, ONEHUBAIOIINX PA3BUTHE CTPAH 110 TPEM M3MEPEHUIM: OCHOBHBIE MTOTPEOHO-
CTHU 9€,IOBEKA, OCHOBBI OJIATOTIOTYy IS U BO3MOYKHOCTH, BBIXOSIINE 338 PAMKH YKOHOMUIE-
CKUX MoKazaresei [7].

Takum obpazom, pa3BuTHE TEXHOJOIMH MOOWIBLHOW CBA3W TOBBINTAET KOHKYPEHTOCITO-
CcOOHOCTDH IPOMBIILIECHHOM MPOAYKIIUH, CIIOCOOCTBYET POCTY YPOBHS JOXOJ0B HACEJCHUS H
UHJIEKCA COIMAIBLHOIO IPOIPecca CTPaHbl, HO, B CBOIO OYepeIb, 3aBUCHT OT YPOBHS KO-
HOMHYECKOTO PA3BUTHSA B IIPEJIIIECTBYIONIHE TEPUOIDI.

OHaKo HEOOXOAMMO YIUTHIBATH PUCKH UCIOJIH30BAHUS TEXHOJOTHIT MOOUIBHON CBSA3H.
[[Iupoxoe pacupocTpaneHne MOOUJIBHOTO UHTEPHETA MOBBIIIAET BO3MOXKHOCTH HECAHKITH-
OHUPOBAHHOI'O JIOCTYIIA K JIAHHBIM, HO9TOMY obeciiedeHne KnbOepOe301acHOCTH SBJIAETCS
BarkHeiimeil 3aja4eii jit0o6oit crpanbl. Kpome Toro, He0OX0MMO yUYUTHIBATH U MPOOJIEMbI
OTPUIATEHFHOTO BO3AEIHICTBYS ITUX TEXHOJOTUH HA YeJTOBEKA W OKPYKAILYIO CPETy.
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Bueapenune VR-TexHOJIOIMiA 1 UCKYCCTBEHHOIO

MHTEJJIEKTa B 00yUeHe NHOCTPAHHBIM SI3bIKAM B
MI'MMO-O/JIMHIIOBO
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I'punabko Ouecsa, Bornanosa EBrennsa

Odunyoscruti pusuara MITUMO
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AngHoTanusa

B crarse paccmarpuBaercs u 0000IIAETCS ONBIT Pa3IndHbIX (hakyabreToB OgIMHIIOB-
ckoro pummana MI'TIMO 1o BHeApeHNO0 TEXHOIOTHI BUPTYAJbHONW PEaTbHOCTH B MPOIECC
IperoiaBaHns HHOCTPAHHOTO g3bIKa. PaccMorpensl ciaydan npuMenerns VR s nperno-
JIABaHUsA OOIINEro si3blKa ¥ si3bIKa CIICIUAJIHLHOCTH, a TaKKe Pa3IuIHbIe CIIOCOOBI CO3TaHNA
crieHapueB i VR-cumynganum, B TOM YHCJIEe ¢ HCIOJb30BaHNeM NCKYCCTBEHHOT'O WHTEJ-
JIEKTA.

KantoueBbie cjoBa: MHOCTPAHHBIN S3BIK, BUPTYyaJdbHas PeaJbHOCTH, HCKYCCTBEHHBIH
WHTEJJIEKT, METOANKA TPEIOJaBaHUs WHOCTPAHHOIO S3bIKa, MOTUBAIMS

[IpoekT 1O BHEAPEHUIO B MPAKTUKY NU3YUEHUS HHOCTPAHHOTO S3BIKA TEXHOJOTUH BUP-
TyasbHON peanbuocTn peanundyercs B MITIMO ¢ 2022 roma Jluarsucrudeckoii gabopa-
topueit @akynbreTa JUHIBUCTUKNA U MEKKYJIBTYPHONH KOMMYHHKAINNA B PAMKaX MPOEKTA
«Iludposas kadenpar (sBasiercst yacrbio nporpammvbl «IIpunopurer 2030») coBmecTHO ¢
naptaepamu OO0 «BuAp Cynepconuks. B mpoekre ygacTByoT IaTh ¢akyabreros MI'V-
MO. Ha nacrodmuit MOMEHT Hamucano 43 clieHapus Ha TpeX s3bIkKax, u 6osee 500 cry-
JICHTOB HCIIOJIb30BaIN VR-TeXHOJIOIUN B U3y YeHUN aHIVIMACKOrO S3bIKa, YCIIEITHO PO
crienapuu 6osiee 1750 pa3 (YUCIO0 HEIPEPHIBHO PACTET).

CrynenTsl orpabarbiBaioT Ha VR-TpeHazkepe HABBIKH JTHAJOTHUIECKOU PEUU C BUPTY-
aJbHBIM COOECEJIHUKOM B BUPTYaJbHOIl cpejie 10 3apaHee IOJI0TOBJEHHBIM CIEHAPUSM,
HPE/LyCMATPUBAIONINM HCIIO/Ib30BAHKE 1EJI€BOI JIEKCUKH U CIICIUAJILHOM Tpodeccunona b
HOW TEPMUHOJIOTHN.

Ha ®akynabrere JUMHIBUCTUKHA U MEXKKYJIBTYPHOU KOMMYHHUKAIUN JAHHASA TEXHOJIOTHS
UCIOIB3YEeTCs HA 3aHATUIX MO JIMHIBOCTPaHoBeeHnio. Ha Mex iynapono-paBoBom ¢a-
KyJabrere VR OpUMeHseTCs Ha 3aHATUSAX 10 HHOCTPAHHOMY sA3bIKY (00Ul A3bIK Ha Tep-
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BOM U BTOPOM Kypcax). 3aHsaThs Ha VR-TpeHaykepe MpOBOASTCS B PAMKAX OCHOBHOTO
pacnucannus Ha ayIUTOPHBIX 3aHATUAX, (DAKYIBTATUBHO U 110 YKEJAHWIO 00YYAIONINXCS.

DKCIEePUMEHT, MPOBeJAeHHbIH Ha PaKyabTeTe JUHTBUCTUKHA U MEXKKYIBTYPHON KOMMY-
HUKAINU, a TaKKe HA MeXKyHapoaHo-npaBoBoM dakyisrere MI'IMO-O aunmoso, moka-
3a/1 Pe3yAbTaTUBHOCTD MCIO/IH30BAHUS TEXHOJOIUU JIJIsl MOBBINIEHUSA Ka4eCTBa 00y4YeHUs
HHOCTPAHHOMY g3bIKY. MOXKHO yBepEeHHO TOBOPUTH O POCTE MOBEICHYECKON BOBJICYEHHO-
CTH CTYJEHTOB U UX aKTHBHOCTH HA ayUTOPHBIX 3aHATHAX, a TAKZKe 0 60J1ee paBHOMEPHOM
pacrpeieJIeHIN PeHTHHTOBBIX OIEHOK € POCTOM MeJnaHHOro 3Hadenud. llpm daxynpra-
TUBHOM HCHOJIB30BAHUU JI0JI HEYIOBIETBOPUTEIBHBIX OMEHOK 10 Pe3yJbTaTaM 3a4eTOB B
sumHeit ceccnu 2023/24 yd. rofa CHU3WIACH TOYTH BIBOE MO CPABHEHHUIO C MEPHOIOM 10
Havyasa pabotsl ¢ VR. [lpn ucnosnp3oBannm MpakTHKN B PAMKaX ayJIUTOPHBIX 3aHATHH C
o0si3aTe/IbHBIM OLEHUBAHUEM HADJ/IOJAeTCHd POCT aKaJeMUYeCKOIro PefiTuHIa CTYIeHTOB.

B nepcuekruBe mjiaHupyercd paciiupeHue oxpara CTyJeHToB, Tak, B 2024 roay VR-
TEXHOJIOTHS yKe Hadaia [IPUMEHAThCS /s 00yYeHusd JIPYTUM HHOCTPAHHBIM SA3bIKaM, 110~
MEUMO aHrniickoro. [Ltanupyercsd co3nanue JTONOJTHUTENBHBIX YUeOHBIX clieHapues, bojee
IMUPOKOE BHEJIPEHNE UCKYCCTBEHHOIO WHTE/LICKTA KaK JIJid YIPOIIEHNUS U YCKOPEHUS Ha-
NUCAHU CIIeHAPUEB, TaK U JJId PA3BUTHUL Y CTYAEHTOB HABBIKOB CIIOHTaHHOU peun. Takzke
NJIAHUPYeTCd KOMMePIHAIu3aIusd TPAKTHKH.

Ha xadenpe anrnumiickoro s3sika MI'IMO-OaunmoBo cuenapun 1jig 3ausatuit Ha VR-
TpeHakepe pa3padaThIBAIOTC JJIA CJIeAYIONINX HAIPABIEHUNA W MpoduIeil moaroToBKM:
9KOHOMMKA, MEHEI>KMeHT, Ou3Hec-nH(POPMATHKa, TYPU3M. TaKyKe IIPOBOJATCS 3aHITHS C
ucnonb3oBanueM VR s crymentos Tamkentckoro ¢pummanta MI'MIMO B pamkax obst3a-
TEJIbHBIX MOCKOBCKUX MO,ZLyJIefI.

VR~rexHoJIOrnn UCIOAb3YIOTCH JIIsi 00y4YeHusl aHIVIMICKOMY $I3bIKY B paMKax ay/u-
TOpHBIX 3aHaTHil 10 ESP, T.e., 43bIKy CHemuaJ bHOCTH, ITPEUMYIIECTBEHHO HA TPEThEeM U
qerBepTOM Kypcax. Ha Bcex Hampapjienngx moarotroBku VR-crienapuu paspaboTaHbl J11st
0oTpabOTKN TTPOdECCHOHATPHOW TePMUHOJIOTHHU C PEUEBBIX KJINIIIE, TPUCYIINX TTPOdeCcCro-
HAJIbHO OOYCJIOBJIEHHBIM CHUTYaIlusaM OOIeHus. B rpynmax S5KoOHOMHYECKHUX HalpaBJIeHH
HOJITOTOBKH TaKzKe OBbL IIPOBEJEH KCIEPUMEHT, KOTOPBIH IMOKa3a PoCcT aKaIeMHUIeCKOH
ycnepaeMocTs B cpeneM Ha 11% B VR-rpynnax mo cpaBHEHHIO ¢ KOHTPOJILHBIMU I'DYII-
MaMH, TaK 9TO OBLIO PEIeHO HeCKOJIbKO PaCIIupUTh TpuMenenune VR.

Yto KacaeTcs JaJbHEHIITNX TepCIeKTHB HCIIoAb30Bannsa VR-Tpenazkepa 11t 00y IeHusT
AHIVIMHCKOMY SI3BIKY, IJIAHUPYeTCsl OoJiee MIMPOKOe PUBJIEYEHNE CTYIEHTOB K YIaCTUIO B
MPOEKTe, & TaKzKe pa3paboTKa ClleHapUeB JJIsI APYTUX HANpPaBJAEHU MTOIOTOBKH.

Cnenapun aias VR-cumymsaimii

B 3aBucumocTu 0T ypOBHS TOJATOTOBKH CTY/IEHTOB U TMOCTABJIEHHBIX 38124 /i PadOThI
B BUPTYaJILHOI Cpejie UCIOJIb3YIOTCS pa3Hble THIILI clieHapues. [lepBblit — 310 T.H. JTuHEI-
HBIiT clieHapuit ¢ BHIODOPOM OJTHOTO MPABUJIBHOTO OTBETA U3 NpPeJJIoXKeHHBIX. [I[pn BeIOOpE
HEBEPHOTO OTBETA, BCTPOEHHBIM MEHTOD JaeT OOPATHYIO CBA3b, HAIIPAMED <«CO CJIOBOM
«JlaTay HYYKHO HCIOJIB30BATH APYTON MpeIory WU «IPUIepKUBAiTECH OMDUITTATIBHOTO
cTUJIs obImeHus ». [Ipn BTOpoM TPOXOXK/IeHNN CTYAEHT BUIUT TPU BapHaHTa OTBeTa U MO-
JKeT UX MPOIUTATh (PO celsi), HO MPH HAYXKATUY HA KHOMKY PACIO3HABAHUS PEYU OTBETHI
MCYe3al0T U OCTAIOTCS TOJIBKO HOJCKA3Ka O cojep:KaHum orBera. V1, HakoHen, npu Tpe-
ThEM HPOXOXKJICHUU, OKUJACTCH, YTO CTYJACHT yKe 3alOMHUJI MEJEBYIO JIEKCUKY, TaK 4TO
BapUaHTBl OTBETOB OTCYTCTBYIOT, €CTh TOJIBKO MO/ICKA3Ka.
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[Ipr HamcaHuy TaKWX CIieHAPUEB CYIIEeCTBYIOT ONpe/IeIeHHbIe TEXHUIeCKNe OTrDaHne-
HUS, IPEZK/JIe BCETO, 0 00beMY TEKCTa — B MOJIe 3PEHUS TOJTb30BATEIS JOJIKHB TOMEAThb-
csl TpU OTBeTa, 1OJICKa3ka u cobeceiHuK-00T. Kpome Toro, ecrtb u cojepkare/ibHble ac-
HEKTHl — BAPHAHTHI OTBETOB JOJIZKHBI OTJIHYATHCS APYT OT JAPYyTa J0BOJHHO 3HAYUTEIHHO,
4TOOBI M30ezKaTh HEeNPaBUABHOrO pacro3naBanud. [lojckaska He J0JIZKHA OBITH JIOCIOB-
HO¥, HO JOJI2KHA OBITH JOCTATOYHO TOJAPOOHOMN, YTOOBI CTYAEHT MOT MOCTPOUTH BEPHBI
OTBeT.

Ha Gostee mpoaBuHYTHIX 3Tamax OOydYeHHsl HAUYMHAIOT IPUMEHSATHCS APYTHe MeTOIbI
pabotnl ¢ VR, oTsim4nbie OT »KecTKO (PUKCHPOBAHHBIX CIIEHAPHEB, IJIe 3a/adeil cTyIeHTOB
SIBJISETCSI IPABUJIBHOE HCIOJIB30BAHUE CTAHIAPTHHIX KJIHIIE U CTAHIAPTH3MPOBAHHBIX Pe-
IIUK, 00YCIOBIEHHBIX KOHKPETHOH cuTyanueil oOImenns. AJbTepHATHBHBIA METO Ipe/I-
noJiaraer cBoOOIHOE ODIeHrne HA 3a/IaHHYI0 TeMY C BUPTYaJbHbIM cobece JHUKOM Ha 6a3e
HCKYCCTBEHHOI'O MHTEJIJICKTa [JdJid TPEHUPOBKH KOMMYHUKAaTHBHBIX HABBIKOB. B JaHHOM
caydae Jijis TPOXOXKJICHUA CIieHapus TpedyeTcs yzKe He BhIOpATh NPABUJIBHBIN OTBET HMJIH
HOCTPOUTH €r0 Ha OCHOBE IMOJCKA3KN ¢ MCIOJTH30BAHUEM II€JIEBO JIEKCHKH UJIH IPaMMa-
Tuku. B crnenapusax ¢ ucnosb3oanueM N crypenTy mpuxoauTcss pemarh KOMMYHHUKa-
THBHYIO 33739y, «yOe:KIaThby cobeceIHNKa, IPUMEHsIsI [MOJIyIeHHbIe Ha YPOKaX 3HAHUS, a
TaKKe aHAJIU3MPOBATH €r0 BHICKA3BIBAHMSI.

g sroro Tpebyercs Iesiblii KOMILIEKC Pa3BHTHIX KOMMYHHKATHBHBIX HABBIKOB, I0-
MUMO MNPEJIMETHBIX 3HAHWH W 3HAHWS TepMUHOJOruu. lloHmMmanume BBICKa3bIBAHHI OoTa
TpebyeT J0CTATOYHO PA3BUTHIX HABLIKOB ayIMPOBAHHS, U aIeKBATHOI'O PEArHPOBAHUS HA,
BBICKa3bIBaHUs cOOeceIHUKa, OErJIOCTH PeYd, YMECTHOI'O UCHOJIb30BAHUS I'DAMMATUKU U
jgekcukn. Kpome Toro, momobHas CHUMYJIIAS MAKCAMAJIbHO MOX0XKa Ha CBOOOIHOE 00IIe-
HHUE C HOCUTeJIeM A3bIKa, YTO HHOIJa BbI3bIBACT y CTYJAEHTOB OIPEAC/ICHHYIO TPEBO2KHOCTD
u crpecc. EcTh gaBa THIA CUMYIANMIT HA OCHOBE MCKYCCTBEHHOTO WHTEJLIEKTA, TPeIoia-
ralomux «CBOOOIHOE» OOIIeHUue HA 3aJaHHYIO TEMY.

Bo-niepBbix, 910 Mebarhl. Buadane VR HacTaBHUK paccKasblBaeT CTYIACHTY PO 3aJiady
CUMYJISIUH, Jlajiee BUPTYaJbHBII cobece THUK 3aaeT BOIPOC, O 9eM XOTeJ Obl TIOrOBOPHTD
CTYJEHT U 3aHUMAET ITPOTUBOIOIOKHYIO MO3HIUI0. MOXKHO paccMOTPETD 3Ty CHUMYJISIUIO
Ha IIpUMepe JITUCKYCCHU O CBOOOJHON TOPTOBJE, KOTOpas ITPOBOJUTCS CO CTYISCHTAMHU B
CEeJIbMOM CEMeCTpe IOC/Ie HPOXOXKICHHUS COOTBETCTBYIONEro marepuasa. CryaeHt jinbo
SABJIAETCS CTOPOHHUKOM CBOOOIHON TOPIrOBJIN, JJTUOO IIPEIOYUTACT IIPOTEKITMOHU3M — 1 00T
OTBEYAET Ha KaK/IbI ero JIOBOJ, CBOUM KOHTPmOBOAOM. [loce nucKyccum BUPTYaIbHbBIH
HaCTaBHUK JaeT O6paTHyIO CB43b 110 Ka4eCTBY M JIOTUKE apryMeHTalun CTyIdCeHTa.

HecMorpst Ha 04eBHIHBI TLTIOC, BO3MOYKHOCTH BeJIeHUS CBOOOTHOMN JIMCKYCCUH, TTPUOJIH-
JKEHHO! K CUTYalluH PeaJbHOTO OOIIeHusd, JaHHbIi (hopMaT mMeeT U CBOM OIDAHHYEHHUS.
OcHOBHOe — HEBO3MOYKHOCTH HAIPABJATH W KOHTPOJHUPOBATH XOJ Oecesbl, 9TO ObIBAeT
He CJIUIIKOM yI00HO B y4eOHOM cUTyaIuu, KOrjga CBODOITHAS TUCKYCCUS BCe YKe JOJIKHA
Pa3BUBATHCS IO OMPEIEeeHHOMY IJIAHY U OXBATBIBATH ONpe/IeTeHHbIe MOATEMBI B COOT-
BETCTBUU C U3YUCHHBIM MATEPUATOM.

BTopoii THI UCIONIB3yeMbIX HAMU CUMYJSINNA, pa3rOBOpHAs IPAKTUKA, TpedOyeT 00Ib-
1€ [MOArOTOBUTEIHHON pabOThl CO CTOPOHBI MPENoAaBaTes s, T.K. 3/1eCh IPEIIT0AArat0TCs
He 1e0aThl, a KOHCTPYKTHBHBINH IHAJIOL, MOCBAIIEHHBIN peIeHnto HeKoi 3agaun. K mnpu-
Mepy, pedb MoOxKeT UJATH O POPMUPOBAHUN COAJAHCHPOBAHHOIO 1O PUCKAM U MPHUOBIIb-
HOCTH MHBECTUIIMOHHOTO TOpTdesss — 3T0 Hamma 3ajada. JJanHas CUMYJISIUS BKJIIOYAET
B cebs ceMb 3TAllOB — IIPUBETCTBHUE, 00CY:K/IeHHe (PUHAHCOBBIX MHCTPYMEHTOB B OOIIEM,
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XapaKTEePUCTUKH aKIUil U OOJTUTAINii, TPEUMYIIIeCTBA U HeJJOCTATKH TOW MJIM MHOM cTpaTe-
I'UH, BBIPADOTKA peKOMeHIAIuil u obpaTHas CBA3b BUPTYaJIbHOINO HACTaBHUKA, KOTOPHIA,
B JaHHOM CJjly4a€, KOMMCHTHUPYET HE€ TOJIbKO JIOTUKY M CBA3HOCTb BbICKaBbIBaHI/IIU/I7 HO 1
MPaBUJIbHOE HMCIIOJb30BaHUE IEJeBOil JeKCUKHM Ha KarkoM 3Tare. Ha Bcex 3ramax mpe-
mojlaBaTe b MPOINCHIBAET COJIepyKaHue dTana, MPUMEPHYI0 PeIuiuKy 00Ta W HpUMEePHBIHI
FUTIOTEeTHYECKN OTBET CTY/IEeHTa, a TaKyKe IeJeByio JieKcukKy. /lasee TekcT npeodpasy-
eTcd pa3paboTYMKaMH B MHTEPAKTUBHYIO VR-cuMyndiuio — npenojaBaTesib MOMXKET Bbl-
OpaTb BUPTYAJIbHBIM CETTUHI M COOECEIHHUKA, a TAKXKE €ro «HACTPOEHUEe» - MO3UTHBHOE,
HefTpaJIbHOEe WM HeraTuBHOe. BHYTpH CHMYJISIUU CTYAEHT BHIUT TOJIBKO CBOEro cobe-
CeJIHMKA, a TaKKe HeOOJIBIIoe OKOIIKO € IIOICKA3KO0 — I1e/IeBOil TepMUHOJIOTHEH.

[IpeumytecTBOM JAHHOTO BHJIA CIEHAPHEB MOYKHO CUUTATH MX OOJBINYIO YIIpaBJise-
MOCTD 110 CDABHEHHIO €O cBOOOMHBIME jiebaTamu (60T ciejyer 3aJaHHOMY IUIaHy Oeceipl,
9TO rapaHTHPyeT MPOXOXKIEHUE BCEX 3aIJIaHMPOBAHHBIX ITAMOB PA3TOBOPA W JIaeT OIo-
Py CTyAEHTaM) W BO3MOXKHOCTb BBIBECTH Oecejy Ha pellieHHe ONpe/eJeHHON KOMMYHHUKa-
TUBHOHN 3a/1a4i, HE OTPAHUYNBASCH CONOCTABJICHHEM apPIyMEHTOB «3a» U «IPOTUB». Bce
9TO COYETAETCS C BO3MOYKHOCTBIO /IS CTYJAEHTOB CAMOCTOATEIHHO (hOPMYIUPOBATEH CBOU
OTBETHl ¥ BBIOMPATH TAKTUKY BEJICHUsI PA3rOBOPA, UTO JIaeT UM OOJIBIIYIO CBOOOJY IO
CPABHEHUIO € BBIMOJTHEHUEM JIMHEITHOTO CIIeHAPHS.

Takum obpaszomM, MOXKHO cKa3aTh, 4T0 mpumenHenume W s co3maHus clieHapHeB
BUPTYaAJIbLHON PEAJbHOCTH CYIIECTBEHHO PACIIUPSIET BO3MOYKHOCTH IIPerojaBaTe/ieil HHO-
CTPAHHOTO SI3BIKA IO MOAOOPY BAPHAHTOB CUTYAIIMH M OOIIEHUS B ITOM CUTYAIIUUA UCXOJS
N3 KOHKPETHbIX 3a/la1 Ha KOHKDETHOM 3Talle O6y‘{€HI/IH.

NkonnnkoBa Basienruna AsekcamapoBHa, 1-p GUI0A. HAYK, JOUEHT, JeKaH (haKyIbTe-
Ta JIMTHTBUCTUKU U MeXKKyabTypHO#t kommyrukarun MITTIMO Teepkyn FOmus Bopucos-
HA, KaH/. (PUIOJ. HAYK, U.0. 3aBeAYIONero kadeapoil JUHTBUCTUKH U MEPEBOIOBEICHUST
Omuanosckoro dpuanaga MITTIMO T'puabko Omaecst AnexkcaHIpoBHA, W.0. 3aBEIYIONIETO
kadeapoit anrmmiickoro g3pika Oauaiosckoro dgummana MI'TMIMO Bormanosa Esrenus

BsdecnaBoBHa, crapimuii npenogasaresib Kadeapbl aHTJIHKCKOTo g3biKa OJIUHIIOBCKOTO
dumnasta MI'IMO

MeromosiorudecKne BbI30Bbl IIPUMEHEHIIO
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MEXKIyHAaPOHBIX OTHOIIMEHM’IA
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C 2010-x rog0B HHCTPYMEHTAPHUI aHAII3a OOJIBIMTNX MACCHBOB JaHHBIX CTAJ IMOIyYaTh
MMAPOKOe NMPUMeHeHne B pacTyimem ducse obsacreit. TeXHOONTUMUCTHI B3SLINCH yTBEP-
JKJIaTh, 9TO paboTa ¢ «merabaiitamuy HHGOPMAIUK TO3BOJIUT 3aMECTUTh HAYYHBIH METO/T
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no3HaHuA: «MBI MOXKEM IIepecTaTb UCKATh MOAEIH. Mbl MOXKeM aHAIU3UPOBATH JAHHBIE
0e3 rumoTe3 0 TOM, 9TO OHH MOTYT HaM cKa3aTh. Mbl MOXKeM OPOCHTD YHCJIA B CAMBIE 0OThb-
Hive BbIYUCJ/IUTEJIbHbIC KJIaCTEePbl, KOTOPbLIC KOFZLa—J’IH6O BuaeJ I MUD, U ITO3BOJIUTH CTATU-
CTHYCCKUM aJITOpUTMaM HaXOAUTHh 3aKOHOMEPDHOCTH TaM, I'/ic UX HEe MO2KeT HalTH HayKa»
[1].

Brepenne aaropuTMoB MAMUHHOTO 00ydeHus eié 6oJsiee YCUIIIO TO3UIUN CTOPOH-
HUKOB CTaTUCTHYECKOT'O MHAYKTHBU3MA, PACHINPUB BO3MOXKHOCTU HAXOXKIACHUA HEABHBIX
3aBHCHMOCTEH MeKJy SIBJEHHSIMH U MPOTHO3MPOBAHHUS IIEPCIEKTHB PA3BUTHI CUTYAIUN
Ha UX OcHOBe. VIHTepec K aHAJN3Y JaHHBIX HA OCHOBE MAIUHHOIO OOyYeHHs CTAJ PACTH,
B TOM YHCJI€ CPeIy IIPEICTABUTENeH MTOMUTUICCKIX HAYK, HAIIPHEMED, B KPyraX HCCIeI0-
Bareseli KoHbIUKTOB [2].

Vcnonb30BaHus HHCTPYMEHTOB aHAIN3a, JAHHBIX ¥ aJTOPUTMOB MAIIHHHOIO 00YIeHUs
HpH OIEHKE MErK/IyHapPOJHON# O0DCTaHOBKM BOCTPEOOBAHO BBHJLY TOI'O, YTO pellieHue 3Toi
3aja4u Tpebyer mHTerpamun 00JbIINX 00bEMOB €1ab0 CTPYKTYPHUPOBAHHONW M Pa3HO0D-
pasuoit napopmanun. OHa OXBATHIBAET CBEICHHSA O PA3JIHMIHBIX OOBEKTUBHBIX IMOKa3aTe-
JISTX B3aUMOIEHiCTBYIOMNX CYOBEKTOB, BKJIOUAA TeorpadhuIeckoe B3anMOPACIOJI0KEHTE,
neMorpaduIecKnii 1 SKOHOMUIECKHIT TOTEHITHAJI, BOBHHYIO MOIIb, BHY TPUIOJATHIECKYTO
CHUTYAIUIO, 8 TaAK»Ke CYObEKTHBHBIX OCOOEHHOCTSX B3aMMHOI'O BOCIIPUATHS, OMPEIeIsIeMO-
ro B TOM YHCJIe HCTOPUYECKHAM OIBITOM OTHOIIEHWI, a TaK:Ke NHIWBHIYAJIbHbIE UINOCHH-
Kpasuu Juaepos [3].

Kak cirecTBre, TpaJUuIMOHHBIE CTATHCTHICCKHE MOJIEH, JIaYKe HCIOJIb3YIOIIHe MTHPO-
KOe 9HCI0 33aHHBIX MePEMEHHBIX, JeMOHCTPUPYIOT KpaiiHe OrpaHuIeHHbIE Pe3YIbTATH.
Uccnenosanne C. Kpanmepa n B. Jlemape mpoaeMOHCTPUPOBAJIO, YTO CAMbBIE JIyUIINe
CTATUCTUIECKUE MOJEJN [O3BOJIAIOT HPOTHO3UPOBATHL He 0oJiee 7% CydaeB MeKrocyaap-
cTBeHHBIX KOH(MJIUKTOB [4]. DKcmepTHBIE Cy:KAEHHsI MO MpobaeMaM MerK Iy HapOIHOH 110-
JIMTUKHU, KaK TOKa3bIBalOT HpOBe,ZLéHHbIe uccjaeJ0BaHudA, TaKZKe XapaKTEePpU3yroTCd HU3KOM
TOYHOCTBIO [5]. Heya0BIeTBOPEHHOCTH TAKOTO POJIa PE3YIbTATAMHE TOPOXKIAET 3alpOC HA
AJbTEPHATUBHBIE HHCTPYMEHTHI Oy YeHHsT TTPOIHO30B € OHOPOi HA BHOBD MOSIBJISIIOIIHECS
IPOrPAMMHBIE CPEJICTBA.

Bwmecte ¢ Tem mpegmeTHast 00J1aCTh «MEXKIYHAPOIHBIE OTHOIIEHHS» XapaKTepPU3yeTcs
PSIIOM 0CODEHHOCTEH, KOTOPBIE OCT0KHAIOT MPUI0YKEeHHE HHCTPYMEHTOB aHAJIN3a, JaHHBIX
JIIsE penienus npodeCCUOHAJIbHBIX 33/1a4 KaK B HAy4YHO-UCCJIeJ0BATE/IbCKON pabore, Tak
U ¢ TPUKJIQTHBIMH TEJISMU.

B nepByo odepejib, TPYJIHOCTH OOYCJIOBJICHBI CHEIU(MUKON 3a71a4 U COOTBETCTBEHHO
JIAHHBIX, C KOTOPBIMH TPUXOJIUTCHA PaboTaTh. XOTs OOIIEIPU3IHAHHOE OIIPEIeIeHIe BhIPa-
JKeHus «O0JIbINKe JJAHHBIEY BHIPAO0OTATH HE YIAJI0CH, YTBEPAUICT KOHCEHCYC OTHOCUTETHHO
TOrO, 9YTO OHO OIUCHIBaeT TaKOe MHOYKECTBO CBeJIeHUIl, KOTOPOe HeBO3MOXKHO 00paboTaTh
BPYYHYIO UJIU C HCIOJIB30BaHUEM 0a30BOr0 MPOrpaMMHOTO obecrredenus. [Ipote rosopd,
1o/ «OOJIBIMAMIY TOHUMAIOTCS TaKhe MacCHBBI JAHHBIX, KOTOPBIE He MOJIYYHUTCS 3arpy-
3uTh B Excel.

[Ipr sTOM OHH OTIMYAIOTCS HE TOJIBKO O0BEMOM, HO W BBICOKHM DPa3HOOOpA3WeM U
CKOpPOCTbHIO 00HOBJIeHHs. TeM He MeHee, 3TU KPUTepUil OTHOCATCH K BXOJLIIUM JIAHHbBIM,
HO 33a4aCTYI0 HEIPUMEHHMbI K TE€M KJIIOUEBBIM COOBITUSIM, B OTHOIIEHUH KOTOPBIX IPO-
U3BOJUTC ONEHUBAHUE DPE3YJLTATUBHOCTH M ONTUMU3ANMA B Xoje aHajmn3a. Hanpumep,
B OM3HEC-aHAJUTUKE COOMPAETCA MHOZXKECTBO CBEJEHUI O MOKYNATEIdX, BKAOYasd MOTEH-

131



MUAJTBHBIX, HO Pe3yJIbTUPYIONIel METPUKON BBICTYTIAeT TPUOOPETEeHNEe COOTBETCTBYIOMIETO
TOBapa WK YCAYTU. AHATOTHIHBIM 00Pa30M B MPEIBLIOOPHBIX KAMIIAHUSX BOCTPEOOBAHBI
pasjinvyHble JaHHble 00 m3dupare/isax, HO uMeercsd 4€TkKuil kpurepuit apdekruBHoOCTH —
TOJIOCOBAHUE 3IEKTOPATA.

B MexayHaposHbIX OTHOIIEHUSAX OTCYTCTBYET TAKOTO POJia €uHas MeTpuka. BmecTo
Heé MHTEPEC MPEeJICTABIIET MHOXKECTBO THIIOB cOObITHII. B TOM 4nc/ie anauTHKU CTaIKU-
BaIOTCS C 3aJ[@4aMU BBISBJICHUS W TPOTHO3UPOBAHUS C/IydaeB WHUIMUPOBAHUs, 0060CTpe-
HUA U JIedCKAJAIUN KOH(DJIUKTOB, a TaKzKe 3aKJI0YeHUs PAa3JIUIHOIO POJA COrJIAITCHHIH.
Takoe MHOr0OOpa3ue OCJIOKHAET BHIPAOOTKY YHUBEPCAIBHBIX MOJIeIell OIEHKH MeZK 1y Ha-
pojHOit obcTaHoBKH. MexKay TeM, HHCTPYMEHTDI, (DOKYCUPYIOMuecs Ha KaKOM-TO OJHOM
THUIIE PE3YIbTATOB (HAIPUMED, JOCTHKEHUN COTTIANIEHUH WM MHUIUUPOBAHUN KOHMITUK-
TOB) OyJyT YIyCKATh CYIIECTBYIOIIME MEXKJy HUMH B3aMMOBJIMSIHUS M B3auMOCBsi3u. B
JIAHHOM CJIydae mokasaresieH BoiBoj [ytena CHaiiepa 0 B3aUMOYBSI3KH JUJIEMM B OTHO-
MMEHNAX MEYK/Iy COIO3HMKAMHU C JTUAeMMOil 6€301aCHOCTH B OTHOIIEHUSX C TPOTUBHUKAMHI
[6].

[Ipu 3ToM B oreHKe KOH(MIUKTHOCTU 3a4aCTYIO CJIOYKHO BBIJIEJUTH YETKUE KPUTEPUH
JIeMapKaIlii OTIAETbHBIX CTa il (IpobeMa «KPACHBIX JIMHUIA» ), BBUJY TOrO 4TO H3MEHe-
HHsI HOCAT IPAJIyaIbHBbIi, a He TUCKPeTHbIH XapakTep [7]. B cBow odepeib 3aKk/Ir0uaeMbre
COTJIAIIIEHUS 3a9aCTYIO HOCAT HepOpMaJIbHBIN 1 Jlake HeBepOaJIU3UpyeMblii XxapakTep. Ta-
KOI'0 poja 0COOEHHOCTH CO3JAI0T TPYIHOCTH M JIJI TPAJIUIHOHHBIX METOI0B OCMBICJICHHUS
MeZKIYHAPOAHOU TOJINTHKE, HO B CAyUae aHATIN3a JAHHBIX Pa3MBITOCTh KATETOPUM OCTI0XK-
HseT pelieHnil 3a/1a4 KJIacCuOUKaIimm.

Cuenuduka npeaMerHoil 001acTH 3aKIH0YAeTCs B TOM, 9TO HCCIeI0BATEISAM IIPUXO-
JIUTCA MMeTDb JeJI0 He IIPOCTO ¢ PasHOOOPA3HBIMU M ILIOXO CTPYKTYPHDPOBAHHBIMHU, HO C
BbICOKOKOHTCKCTHBIMHA JaHHBIMH (TO €CTb TaKUMH, 3HaUYCeHHNE KOTOPBLIX MOXKET PEHUHTEPD-
PETHPOBATHCS B 3aBUCHMOCTH OT OOJIBIIIOTO YHCJIa BHEITHUX yCaoBuii). Mexay Tem, yaér
HIXPOKOTO KOHTEKCTa OCTASTCS ¢J1a00i CTOPOHOM CyIIEeCTBYIONIMX AJTOPATMOB MAIIXHHOTO
obydenus1, XoTst paboTa B 9TOM HalNpaBJIeHHU BegéTcs [8).

[IpenmrecTByomas KpUTHKA OIIMPAETCA Ha JIOTHYECKHE 3aKJIIOYEHHS, BBITEKAIOIIHE
U3 TEOPEeTHYECKUX IIpeanookenus. /1 onpepe/ieHust cTeeHn MPOSBICHHST OMUCAHHBIX
TPYAHOCTEH TPU TPUMEHEHHH MHCTPYMEHTOB aHAIN3a JAHHBIX M MAITUHHOTO O0YYeHUs B
OIEHKE MEeZK/Iy HAPO/IHOM 00CTAaHOBKH, a TeM DoJiee HaXOXKIeHUs CII0COO0B MX ITPEOI0JICHUS
Tpebyercs mpoeaeHns smnupudeckue uccaenopannsa. C 2025 roga oHu ObLIN BKJIIOUYEHBI
B IPOEKT H3YyYeHHUs] IKCIEPTHOTO IIPOTHO3MPOBAHUS, PEATN3yeMbIil HayYHBIM KOJIJIEKTH-
BoM Ha Oaze Kadeapsl npukIaJIHOro aHaaIn3a MeXJyHapoAHbIX mpodiaem u Mucrturyra
MezKTyHApOmHbIX uccaenoanuii MTTIMO [9).

B nacrosiinee BpeMs mOJydeHBI II€PBbIE SKCIEPUMEHTAJbHBIE JIAHHBIE, UCIOJIb3yeMbIe
JUIs JTagibHelineit kaauOpoBku HaydHOi paborbl. Hampumep, B pamMkax Maiickoit BOJI-
HBI 9KCIEPTHOIO aHKETUPOBAaHUs OBLT 3a7aH Bonpoc «KakoBa BepOATHOCTL COTVIAIICHUS
mexkay KHP u CIHIA o cHH:KeHHH TaMOKeHHBIX MOILIMH 10 1 okTsaopsa 2025 roma?s.
Ha mero 6bL710 mosydeHo 15 0oTBETOB OT PECHOHAEHTOB U3 UHMCJIA POCCHICKUX IKCIEPTOB-
MEKIyHAPOJIHUKOB. 8 Masl HapaJjiIelbHO TOT 7K€ BOHMPOC OBbLI MOCTABJIEH PsijIy BEIYIUX
bosbimux a3b1k0BBIX Mogeseil, Bkaodas ChatGPT 4o, DeepSeek, Qwen3, Mistral Al. 12
Masi OH OBbIJI CHSIT C PACCMOTPEHUS B CBA3M C MOSBJIeHHEM coo0IeHns o 3akJrouenus KHP
u CIITA ciesiku 10 CHUZKEHWIO TOProBbixX morinH [10].
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HecMmoTps Ha MCIIOJIB30BaHUE OJMHAKOBOTO IIPOMTA, OIIEHKU MOJIe/Iel CyIeCTBEHHO Pas-
magaanch. [Ipu sToM TobKo DeepSeek caesan MporHos, 4To 3aK/II0UCHEE COLJIANICHUA
Gosee BeposiTHO, deM ero orcyrersue (55%). Haubosbimit ckencuc mpogieMoHCTpupoBas
Qwen3 (20% wepositHocTb), onenkn Mistal (30%) u ChatGPT (40%) pacnonoxusincs
nocepeauHe. DTH pe3yabTaThl He CHILHO OTIMYAINCH OT OINEHOK 3KCIIEPTOB, KOTOPBIE
pamkuposaauch B npomexkyTtke or 0 mo 70%. Ilpm 3TOM Tpoe PecnoHIEeHTOB ONEHWIN
BEPOATHOCTD CJIETKU MOJIOKUTENBbHO (JBOe U3 HUX Bbile, yeM DeepSeek), emmé Tpoe najm
oTseT H0 Ha 50.

Takum 06pazoM, B JAHHOM KOHKPETHOM CJIydae He MPOCIeKUBAETC MPEHMYIIECTBa B
OTIEHKAaX OOJIBIMUX S3BIKOBBIX MOjeNiell T0 CPaBHEHUIO ¢ dKcrmepramMu. B paMKax mpoekTa
KaK OCHOBHas MeTpHUKa HUcroab3yercd Vumaeke Bpuepa, mpeacrapasomuii coboit KBaapaT
OTKJIOHEHHSI [IPOTHOZUPYEMOi BEPOSITHOCTH COOBITUS OT PEATHHON BEPOSITHOCTH (I1OCII€/I-
Hsis MOzKeT npuHuMaTh 3Hadenns 0 u 1). [To nanroMy BOmpocy cpeannii mokasaresnp b
y 4eThipéx mozeneit cocrapisger nopsaka 0,4. Mexona uz 161 panee 3a1aHHBIX BOIMPOCOB
B paMKax uccjeoBanus, cpeauuit Ub y akcneproB naxoautcs B paitone 0,21, yro cymie-
CTBEHHO BBIIIE MOKA3AHHOTO pe3ysabrara (dem Gosbime TounoctH, TeM Omke kK 0). Ilpu
9TOM XapaKTep IKCIepUMeHTa OJarompusTCTBOBA MPUMEHEeHHI0 MAIIHHHOTO OOy4YeHud,
TaK KaK MpenoJaraj OleHKY U30JHPOBAHHOTO, YETKO KIACCUPUIIHPYEMOTO COOBITHS.

OdeBuIHO, YTO JAHHBIX MO OJHOMY BOIIPOCY HEIOCTATOYHO JJIs CKOJbLKO-HUOVIL Ie-
HepaJn3yeMbIX BBIBOJIOB. BMecTe ¢ TeM mpuBeIEHHBIN TpUMeEp TOATBEPKIaeT BO3IMOXKHO-
CTH IKCIEPUMEHTAJTBHOTO CPABHEHN Pe3yJIbTATOB TPAJAUIIMOHHOTO IKCIEPTHOTO aHAJIN3A
M aJropuTMOB MAaIIMHHOTO 0Oyduenus. B pamkax peajin3yeMoro mpoekTa Ipejiiojiaraercs
JlaJibHeliIee paciiupene nccjie0BaHus ¢ HCIO0JIb30BaHUEM He TOJIHLKO ODIENPUMEHUMbBIX
DOJIBIINIX SI3BIKOBBIX MOJIeJIeil, HO U CIleluaabHO /1000ydaeMbiX HefipoceTeil.
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Jlormieckme MeToabl NCKYCTBEHHOTO MHTEJLIJIEKTA 1
AJTOPUTMI3AINNA B KNOepObe30nacHOCT!

Kabymnos A.B.

d.m.H., npod., kapedpor « Unpopmayuonnan besonacrocmvy Hayuonasvrozo
yrusepcumema Yabexucmana anvarkabulov@mail.ru
https://doi.org/10.5281 /zenodo.15510855

Annoramusga. B jannoit pabore upejaraercs uciob3oBarb Tadsuiibl OyHKIMOHUPO-
pauust (T®) B KavecTBE MHTErPUPOBAHHON Mojean obecredenus: HHGOPMAIMOHHON 6e3-
OTIACHOCTH TIyTeM BBISBJIEHHS U HelTpan3anun yrpo3. Pazpaborana MeToa010Tus, code-
taprtrasg TP ¢ aJropuTMUIECKUMI CUCTEMAMI U MHOTO3HAYHOMN MPOIYKITMOHHON JIOTUKOI
JIIg oOHapy KeHus, KJaaccuUKaIUA U YCTpaHeHud YIPo3 B JIMHAMUYHBIX IHMPOBBIX cpe-
nax. Iogxom Bkiaodaer B cebst MeXaHU3MbI OOHOBJICHHS THUIOB YI'PO3 U Mep 3aIlUThI B
T®, rpynnupoBKy yrpo3 mo XapaKTepUCTHKAM, a TaKKe IOITANHYIO CHCTEeMY MOHHUTO-
PUHTa JAHHBIX B peaJbHOM BpeMeHHU, HAeHTHMUKAINT U pearupoBanus. Hapsay ¢ atum
mpeIIoyKeHa MOJIe b, OCHOBAHHAS Ha TMPOAYKIHMOHHON JIOTHKE, MO3BOJSIONIAs ONEHUBATD
yI'PO3bI B YCJIOBUSX HEOIPE/IeJIEHHOCTH, C IPUMEHEHUEM B3BEIeHHBIX JIOTHYECKUX Ollepa-
Ui B MHOIO3HAYHBIX JIOTHYECKUX BhIpakeHusx. [Ipemioxkensr dpopmasbabie ajarebpan-
YecKre KOHCTPYKIINH, 00eCednBaioIue CorIacOBAaHHOCTD, aJIallTUBHOCTh M SKCIEPTHYIO
HACTPOWKY Mojeseii yrpos3. Pazpaborannas cucreMa yCHJIWBaeT BO3MOYKHOCTH pPearnpo-
BaHUs HA YI'PO3bI U MOJJIEPKUBACT UX JUHAMUYECKOEe OOHOBJICHHE, CO3/aBas OCHOBY JIJIs
HOCTPOCHHUS HHTE/JIEKTYAJbHBIX IKCIEPTHBIX CUCTEM B 00J1acT KUOepOe30ImacHOCTH.

Bsenenue

JlaHHBIE CXeMBl HILTIOCTPUPYIOT MPOIECChl aHAIN3a ceTeBOro Tpaduka u (aityios ¢ 1e-
JIbIO BBISIBJIEHUsS] YTPO3. B mepBoM ciydae BXoJsime JaHHble (ceTeBoil Tpaduk, moura,
BEO-3aPOCHI) COOMPAIOTCS, COXPAHSIOTCA U MPOXOIAT MpeaoOpaborky. ITocie u3Biede-
Hust THOOPMATHUBHBIX IIPU3HAKOB MIPOBOINTCS KJIACTEPHBINH aHAIN3, PE3Y/IbTATHI KOTOPOTO
dbopmupyror 6a3y npenegenros (URL, dummur, DDoS u ap.). Kaxapiii Bxoagmuii maker
KJaccupunupyercsd: npu oOHAPYzKEeHUH Yyrpo3bl 6a3a 0OHOBISETCH, B MIPOTHBHOM Cjlydae
TpaduK cunTaeTcs HoOpMaJIbHBIM. Takum oOpa3oM, cucrtema camoobydaeTcs U aJanTupy-
ercs K HOBbIM yrposam [1| (Pucynok 1).
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Pucynok 1. ®yEKnnoHnpoBaHue NIAeHTU(PUKAINN U KJIACCUPUKAINT YTPO3bI

Bo BTOpOM ciydae aHAJIU3UPYIOTCS KaK CeTeBble IMAKeThl, TAK U MCIOJIHAeMbIe (hailIbl
(PE, EXE u ap.). I3 HUX U3BJIEKAIOTCS NPU3HAKHE, [TOCJE 9€Tr0 MPUMEHSIOTCS PA3THIHbIE
METO/bl AHAJIM3A: CUTHATYDHbI, IBPUCTHUCCKUI (BKJIIOUAS AHAJNM3 CKPUITOB M TEXHO-
JIOTUH MAITMHHOTO O0y9eHMs ), a TakzKe SKcHepTHbI. Kaxgas u3 srux mporeayp upu-
HUMAET PelieHue 1Mo WHIUIECHTY, Ha OCHOBE 4ero (popMupyercd uToroBbiii BepaukT. [Ipu
Oo0HAPYKEHUH YTPO3bl WK HOBOIO €€ THIa CBeJeHus M00aB/Idi0Tca B 0a3y TpereeHToOR;
GesonacHbIil Tpaduk npormyckaercs anbo ynaasercst (PucyHok 2).
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Pucynok 2. Texnonorug obHapy»KeHud U UAeHTU(UKATNHA YyIPO3
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B nmomosiHenne K CyIecTBYIONIMM CHCTEMAM MpeJIaraeTcs npuMeHeHre MeTo1oB Tab-
mun byaknuonuposanust (T®) KaK KOMIUIEKCHON Mojie Tl obecredenust nHMOPMATMOHHON
Gesonacunoctu |1]. Heobxomumo paspaborarh aJropuTMHYeCKHe METOJIbl U HPOIPAMMHOE
obecriedenne i BBISIBJIEHUsI U yCTpaHeHusi yrpo3 Ha ocHoBe Td. D10 BKIOUAET aHAINS
CYIIECTBYIONUX CHCTEM, MOCTPOEHHE MOJEIN W ajJrOPUTMOB, T'PYHIUPOBKY yIpo3 IO
XapaKTePUCTUKAM JIJIsT ONTUMAJbHOTO HCIHOIb30BAHUSI PECYPCOB, a TaKyKe MeXaHU3MbI
J100aBJIeHUs HOBBIX TUIIOB YIPO3 M METOJIOB 3aIUThI. TaKzKe Tpedyercs CO3/aTh CUCTEMY
U [pOrpaMMHOe obecredenue Jjisi aBTOMATHYIECKOr0 OOHAPYKeHHS W YCTPAHEHHUs yIpo3
Ha Gaze TO [2].

1. KouTposimpoBarh BXOJsINue TaHHBIE Yepe3 YKA3AHHYIO CeTh;

2. Unentudbukaniust JaHHBIX U CPABHEHHE C CYIIECTBYIONIMMEU TPYHIIAMEI YIDPO3.

3. SamuTa u nIpPOTUBOIEHCTBIE YTIPO3e.

Konmpoav sxodswur dannns no yrxazannol cemu

Ha mawmuoMm sTame cucrema TMOJHOCTHIO KOHTPOJIUDPYET BCE BXOJSINNE W HWCXOIATINE
IP-anpeca m mopThl CEPBEPOB, TJle YCTAHOBJIEHO MPUIOKEHWE. DTO BKJIIOYALT MOUTOBYIO
nepenucky, ooMen ganubiMu depe3 Murepher, FTP u http/https-nporokossr. Tomumo
OJIOKHPOBKH BHEIIHUX YI'PO3, CHCTEMA TAaKKe 3aIMUIIAeT KOH(MHUICHIHAILHYIO HHDOP-
MAIUIO MyTEM aHaJu3a W CPABHEHHUS JIAHHBIX ¢ 0a3aMu, MpeJOTBPAIICHUs YTEUYKH,
OTIOBEIEH ST 3 IMUHUCTPATOPOB U yIIpaBaeHus: TpacdukoM. BupycHbie JTaHHbIE OUUIITAIOT-
Cst Iy TEM COIIOCTABJICHHsI ¢ AHTHBUPYCHBIME Oazamu |3].

Mogpeas IIpoayKumoHHOI JTOTUKHI

Mogenp onenku yrpos B cdepe BBICOKMX TEXHOJOTHH OCHOBaHa HA JIOTHKO-
BO3MOKHOCTHOM TIOJIXOJIe W IIPE/IITOIAraeT BBIUNCIEHNEe PUCKOB C HEOIPeIeJTéHHBIMI 3Ha-
qenusivu B uHTepBase [0,1] ¢ mcnosp3oBaHHeM 3aKOHOB MPOMYKIMOHHON JOTHKH. DKC-
NePTHBIE 3HAHUSA MPEJICTABILIOTCS B BUJIE MHOTOYPOBHEBBIX <«JI€PEBLEBY, TJIE <JIUCThSI»
OTpazkaloT BEPOATHOCTH BO3HUKHOBEHHUS YI'PO3, & CBA3W HA BEPXHUX YPOBHIX MOJEIHUPY-
I0TCS 9epe3 KOHbIOHKTHBHBIE U U3 bIOHKTUBHbIE OTHOIIeHHsT ¢ Becamu u3 [0, 1]. M3mene-
HUe cpeibl MHMOPMAIMOHHON 6e30IacCHOCTH TpeOyeT MmepecMOTpa IKCHEPTHHIX OIEHOK U
Jorudeckux cBgaseil. [[ng pacuéra yrpos mpuMeHSIOTcsS hpOpMaTbHbIE BBIPAYKeHUs] MHOTO-
3HAYHOW JIOTUKH U (DYHKITUU MPOLYKIIMOHHONH JIOTUKH.

Opnako npu Bbrauciaennn 3uadenunit yukiuit [1J] ve yuaursiBarorcs Beca omeparuii,
nCIo/ib3yeMbrx B yukiusax. CraemnoBarenbro Heodxoanma paspaborka sjiementos [ ¢
NEePEMEHHBIMU BECAMU OIIEPAITHIA.

Oyuxmuu B [LJ] 3amat0rcst ¢ ucmob3oBanueM onepanuii: gu3boHKImn f; = bV ¢ =
max(b, ¢) u xkoupiouknuu fo = b A ¢ = min(b,c¢) ana pacaéros 3uadenuit Gynkmumit 1]
MOTYT HCIOJIB30BAThCs CAENYIONue aaredOpandeckue BbIPAZKEHUS:

fi=bVe=b+c—be,
fo=bAc=bc

NsBecTHB (hOpMaJIbHBIE BBIPpAXKEHU JJIsi BBIYUCAeHUs (DYHKIHH 1 0T TPEX U OOJIbIIEro
qucaa aprymenToB. Jns yuéra B mpoliecce BuIUuCAeHus: 3Hadenus ¢pynxmua MJI Beca
onepainuu, bopmaJjibubie Boipaxkenus [LJI 3anuiiem B Bujie:

fi=bVie fa=bA%c
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3/1ech depe3 a MpeJICTaBIeHbl 3HAUeHNA Beca olepaluii T3 bIOHKINY U KOHbIOHKIUN [1J].
Pacemorpum noctpoerue hbOpMaTbHBIX BhIpaskeHuil mpoaykiuonuoit soruku (I1JT) ¢ me-
PEMEHHBIMU BECAMHU JIOTUYECKUX ONEepAIUil, IPU 3TOM BBOJATCI OIPAHUYEHUSA, KOTOPHIM
TaKWe BbIPAyKEeHHS JIOJIZKHBI YJIOBIETBOPSTH. Bec JIorndeckoil onepanun He MOXKeT pac-
CMaTpPHBAThCS KaK JOMOJHATEIbHAsS epeMenHas 5T1oil xke omeparuun|4]. Tlepemennasi, 3a-
JTAOIIas BeC, MOYKeT NMPUHUMATH JIFOOble 3HAYEHNs HEe3aBUCUMO OT OCTaJbHBIX MepeMeH-
ubIX. [Ipu mpeobpazoBanugx GpopMaJbHOTO BHIPAXKEHHA YUET Beca He JI0KEH MPUBOIUTD
K UCKJIIOYEeHWIO N3HAYAIbHO 38/ ITAHHBIX ITepeMeHHBIX. KpoMe Toro, BKIOUYeHne Beca B BbI-
pazkeHue He JOJZKHO BBIBOJMTD €ro 3a mpejessl Kiacca soipazxkenuit [1J1 [5,6]. IlycThb Bbi-
pazkenus (2) ¢ y4éTOM BBOJUMOl MepEMEHHOM Olepanuy a MpeCTaBIeHbl B Bue (31eCh
MBI PACCMATPUBAEM DA3JINIHBIE BADHAHTHI BBEJEHUS EPEMEHHON Beca OMepaliu a):

fi=bA%c=(anb)AN(anc)=aN(bAc)

) A
fa=bVic=(aVb)V(aVec)=aV(bVec)
f3i=bA"c=(aVb)A(aVe)=aV (bAc)
fa=bVic=(aNnb)V(aAc)=aN(bVc)

Pacemorpenubie Bapuantsl (3) BBejenus Beca oneparuit V u A I1JI npoananusupyem
C TOYKH 3PEHUsT BBEJEHHBIX BbIIIE OrpaHUYeHud 2) 1 3).
[Iycts a > b, ¢, Toraa:
fiir=bA"c=(aNb)A(aNc)=aN(bAc)=bAc
fiz=bVic=(aVvb)V(aVec)=aV (bVc)=a
fis=bA"c=(aVbA(aVe)=aV(bAc)=a
fia=bVic=(aAb)V(aAc)=aA(bVec)=bVc
[Iycth a < b, ¢, ToTa:
far=bA"c=(aANb)AN(aNc)=aN(bAc)=a
foa=0bV'c=(aVb)V(aVe)=aV (bVec)=bVec
foz=bA"c=(aVb)A(aVe)=aV(bAc)=bAc
faa=bVic=(aANb)V(aNc)=aN(bVc)=a

YauTsiBast T0, 4T0 (hYHKIUK JOJZKHbBI COJep:KaTh Bee nmepemMennbie u3 (4) u (5), ocTas-
JISIEM TOJILKO BBIPAZKeHU:

fir=bAc=(aANb)AN(aNc)=aN(bAc)=bAc
fia=bVic=(aANb)V(aNc)=aN(bVec)=bVe
foa=bVic=(aVbV(aVe)=aV (bVc)=bVc
foz=bA"c=(aVb)A(aVec)=aV(bAc)=bAc

Boipaxkennus f11 U foo IPH UCKIIOUEHAN CKOOOK MPOTHBOPEYAT OIPAHHICHHIO 2) U HX
MOXKHO He paccMarpuBaTh. OcTaloTcd aBa BbIpazKeHUs f14 U fo3 KOTOpbIE IO3BOJIAIOT
VYIUTHIBATH Beca omnepanuit ILJ1. 3amumem ux B OKOHYATEIHHOM BHIE:

fia=bVic=aNn(bVc)
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fas=b0A"c=aV (bAc)

[TosyueHnble BRIPAzKEHHA OCTAIOTCA B Kaaacce (popMaJbHBIX Bhipazkenuii I1J1, yTo moa-
TBEPZKIALTCs BhINOJIHeHHeM 3akoHa /le Moprana (8).

aN(bVe)=aV (bAc)

aV(bNc)=aN(bVc)

B asrebpamyeckoM Bujie Buruucsaenue 3nadenuit pyunxiuit [1JI ¢ BBejéHHBIMU BecaMu
olepaluii OCyIIeCTBIISIETCSA COTJIACHO BBIPAXKEHSIM:

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

PaccMOTpuM mpuMep — CTPYKTYPY B3aUMOCBsi3eii yrpo3|7| B HEKOTOPO# BBIYUCTUTEb-
noit cucreme (BC), ornennBaemMoii skcmepramu.

Sakmawderue. lcnonp3osanue Tadbaun OyHKIHOHUPOBAHUSA COBMECTHO € MPOIYKIIHU-
OHHOM JIOI'MKO# 0becleunBaeT CTPYKTYPUPOBAHHbBIN U aJIalTUBHbBINA 110JIX0/] K BbISBJIEHUIO
u HefiTpajusanyuu yrpo3 uadopmalunonnoii 6esonacuoctu. Pazpaborannas cucrema obec-
NEYNBACT MOHUTOPUHT TpapuKa, KJIACCHPUKAIUIO YIPO3 U aIalTAINI0 K HOBBIM aTaKaM.
Nurerpanyusa SKCHEPTHBIX 3HAHUN B JIOTHYECKYIO CTPYKTYPY YCHJIMBAET NMPUHATHE periie-
HUI B YCJIOBHSIX HEOIPEJICJTEHHOCTH W TIOJJIEPZKUBACT MOJCTUPOBAHUE B3aUMOJICHCTBUS
yIPO3, CO3/7aBasd OCHOBY [/ WHTEJIEKTYaJbHON 3aluThl WHMOPMAIUU B MeHSIOMIeics

udpoBoit cpeje.
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CrpeMuTeIbHOE PA3BUTHE TEXHOJIOTHH HCKYCCTBEHHOTO WHTesIekTa (namee — UIT) B
HOCJIeTHUE TOIBl TPUBEJIO K 3HAYNTEJTHHBIM W3MEHEHUSAM B Pa3JIHMIHBIX aCHeKTaX YKU3HHU,
BKJIIOYAsl CO3/aHUE U UCIIO/Ib30BaHNE 00bEKTOB MHTE/ICKTYya bHbIX 1TpaB. C yBendeHuem
npumenenusd MU B pazindabix 00aCcTdX, TAKMX KAK HAIKMCAHUE TEKCTOB, CO3JaHUE MY-
3BIKH, TeHepaIis n300pazKeHUH U BHIeO (MPHMEHeHHe TAaK HA3BIBAEMOI'O MeHEPATHBHOTO
1), pacter u GecmoKOHCTBO Jr0/€eil, 0COOEHHO TMpe/cTaBuTe el TBOPUYECKUX MPOheccHii.
ODTHU TEXHOJIOTHH CTAHOBSITCS BCe H0JIee CIOKHBIMUA W CITOCOOHBI CO3/1aBATh MTPOU3BEJIEHNSI,
HEOTJIMYNMbIe OT CO3/IAHHBIX 4ejaoBeKoM. [IpociekuBaeTcs HeOOXOIUMOCTh paszpabOTKu
HOBOT'O CIIENIMAJIBHOTO PETYJIUPOBAHUS JIeATeTbHOCTA CHCTEM HCKYCCTBEHHOTO MHTeJLIeK-
Ta, a IMEHHO B YaCTU PeTryJIupOBaHUs cOOpa JaHHBIX 11 oOydenws V.

VcTtounuky peryupoBaHus B JaHHOM TeMe MOYKHO YCJIOBHO Pa3/Ie/INTh HA JIBe TPy B
HOPMBI, PErYIUPYIOIINE JIeATEIbHOCTh UCKYCCTBeHHOTO nHTesuekTa () B mesoMm, u 1o-
JIoXKeHus 00 aBTOPCKOM IipaBe, 10cKo/ibKy VI obpabarbiBaer jaHHbie, BKJIIOYast 00 bEKTHI
nHTe/LIeKTya bHbIX paB. [loaxoasr Poccun u CIITA k perynuposanuto N cymectBenro
pazimmyaiorcd. B Poccun neiicTByoT crparerndeckue JOKYMEHTBI, B TOM uucje Harmo-
HasbHasa crparerust pasputua VN mo 2030 roga [3], a takxe Penepanbubiii 3akon «O
nepcoHaTbHBIX JaHHbIX> |[2]. B CIIIA perynupoBanue 6osee (pparMeHTHPOBAHO: UCIOJb-
3y1orest pekoMenganun Hanuonaabnoro uactutyta crangapros u texuonoruii (NIST) [5],
Bakon o manumonasibHoil mHunuaruse B obmactu U (National Al Initiative Act) [4], a
TaKKe CAMOPEryJIMpOBaHue U KOPIOPATHBHBIE CTaHIapTHl. Poccuiickas Mozesrs boJtee TeH-
TpaIu30BaHa, aMEPUKAHCKAas — THOKAasl ¥ WHHOBAIIMOHHO OPUEHTUPOBAHHA.

O06e crpanbl sBisitorcst yaactaukamu bBepuckoit u Beemupnoit konseniuit 06 aBTop-
CKOM TIpaBe, YCTAHOBUBIIINX MEKyHapOAHbIe craHAapThl. B Poccun ocHoBHBIM mCTOUHN-
KOM aBTOPCKOIro npaBa sipisiercd dacthb [V 'K PO, ocobenno rinaser 6971, peryaupyoiime
UCKJIIOYATE/IbHBIE TPaBa U 0COOEHHOCTH WX NpuMeHeHusd. [103aKOHHBIE AKTHI — HAIPU-
Mep, TTocranosienne IIpasurennersa PO Ne 992 u npukaszsl MUHKYJIBTYPBl — KacaloTCs
KOJUIEKTUBHOTO yIIpaBjieHus NpaBaMu. Takxke JeficTByeT yroJoBHas U aJIMHHUCTPATHB-
Hasi OTBETCTBEHHOCTH 3a HapylieHust (¢T. 146 YK PO, cr. 7.12 KoAIl P®). s 3amursl
npaB B uHTepHeTe NpuHAT 3aK0H Ne 187-03. B CIIIA peryaupoBaHune OCHOBAHO Ha 3aKOHE
06 aBropckom mpase (Title 17) uw DMCA (1998), KoTOpbIii BBET MeXaHU3MbI TTHMOPOBO
BalUTh, BKJIIOYasl MOJOKEHHs 0 «0e30IacHoll rapann» Ji/ist nuposaiijgepos (pasien 512)
u 3anper obxona 3amuTHHIX Mep (paszen 1201). O6e cTpaHbl MpeaycMaTPUBAIOT IDaK-
JMIAHCKY0, aIMAHUCTPATUBHYIO U YTOJOBHYIO OTBETCTBEHHOCTH 33 HAPYIIEHUsI, CTPEMSIChH
K OajaHcy MexK Iy 3allUTOil aBTOPOB M CBOOOIOH MCIIOIH30BAHUA.

B ocuoBe paborsr reneparusaoro NI jtexkut ajgroputm, cobuparoriuii u odpabdbarhiBa-
IONMUN JJAHHBIE U3 PA3JIHYHBIX UCTOYHUKOB. [I0CKOBbKY MHOTHE OXpaHseMble aBTOPCKUAM
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npaBoM OOBEKTHl pa3MeIleHbl B OTKPBITOM JOCTyIe, HefipoceTh IOay4YaeT K HUM J0-
CTYyO W WCHOJb3YeT WX MPH CO3/MAHUU KOHTEHTA. IDTO TOPOXKIAET BOMPOC: SBJIAETCS
JIN TaKoe HCIOJib30oBanue npasoMepubiM! O0béMm mudOpMAIUU B HHTEPHETE OI'POMEH,
& MEXaHW3MOB KOHTPOJIS 33 HApPYNIEHUSIMH TPAKTUYECKH HE CYIIECTBYET. Y aBTOPOB
3a4acTyI0 HET PeCcypcoB Jijid MOHHTOPHWHIA WCIOJIL30BaHUA WX Tpou3Belenuii. Tem wHe
MeHee, B CJIy4ae BhISIB/ICHHUS HAPYIIeHUs, BAHOBHOE JTUIO 0OS3aH0 HECTH OTBETCTBEHHOCTb.

Cospemennublie V1-cucTeMbl TO3BOILIOT MO 3AIIPOCY MOIb30BATE s B CIUTAHHBIE CEKYH-
JIBI CO3/IaBaTh N300pakeHue, TEKCT WIH ay/IN0 B CTHJIE KOHKPETHOTO aBTOPa. DTO MPUBETIO
K POCTY 9HCJIa HCKOB K pa3paboTdymkaM HelpoceTeil 3a HelMpaBOMePHOE HCIOJTb30BAHUE
00'beKTOB MHTE/IEKTYAJbHBIX TpaB. OpHuM n3 npuMmepos gBisgercsa aeao Getty Images
nporus Stability Al [7], sannoe geno sBisiercss BaKHBIM HPUMEPOM KOHMDJIMKTA MEZK-
J1y mpaBoob/agaTe/ siMi U pa3paboTduKaMu UCKyCcCTBeHHOTO mHTeLIekTa. Getty Images,
O/IHa U3 KPyHHEHIuX u Haubojee U3BECTHLIX B MHPe (POTOOAHKOB, IMOJAJ UCK B CYJ, Ha
Stability Al, komnanmmn, 3aHnMaOIERcs pa3paboOTKO 1 KOMMepPIHAIN3aIlieil HCKyCCTBeH-
HOT'O WHTEJIJIEKTA, KOTOPBII MOYKeT TeHepupoBaTh n3odpaskenus. Vcrern yTBepKIaeT, 9T0
OTBETYHK WCIIOIb30BAJT MUJJINOHBI H300parKeHU! W3 KOJIEKINH UCTHA 0e3 MOJydeHus
JUTEH3UN I O0ydeHnsl cBOei HefipoceTH. DTO, MO MHEHWIO HCTIA, SBISETCS MPIMBIM
HapyIIeHNeM aBTOPCKHX npaB. Ha JaHHBII MOMEHT JeJ0 BCe ellle HaXOIUTCS Ha CTaIuu
cyIeOHOro pa3dbupaTebeTBa, I OKOHYATEILHOE PellleHne MoKa He MpuHITo. Obe CTOPOHBI
AKTUBHO MPEJCTAB/ISIOT CBOM aPI'YMEHTBI, U UCXOJ] ITOr0 JI€J1a BHIMATEJIHHO HADIIOMAeT-
ca kak B unaycrpun N, Tak u B coobmiectse npasoodiagaresneit. [lomumo aroro ciayqas
IPyIIa XyI0KHUKOB B 3aIUTY CBOMX WHTEpPecoB oOparuiach B ¢y Ha Google LL.C u ero
matepuHckoii komnarun Alphabet Inc. [8], mo cxoxkemy ocroanuto uro n «Getty Imagess.
[lo narHOMY 7Ty Tak:Ke MOKa He OBbLIO BhIHeCeHO pemreHue. Takwme ciydan MOTHIMAIOT
BayKHBIE BOIIPOCHI O TTPaBaX aBTOPOB B 3MOXY HCKYCCTBEHHOTO MHTEJLIEKTA.

OHIM U3 peleHuil MOZKeT CIYKHUTD TOJXO0J, TpeIoyKeHHbIH B dnpekTuBe 06 aBTOpP-
CKOM IpaBe M CMEeXKHBIX IpaBax Ha eauHOM 1udpPoBOoM pbhiHKe 1], mpeaycmaTpuBatoiei
OrpaHWYeHNe NCKIIOYUTEIbHBIX MPAB Ha UCIOJb30BaHWE MPOU3BEJIEHUH B IEIIX 00yde-
aug V. B cooTBeTcTBUM CO cTaThell 3, aKKpeAUTOBaHHbIE HCCJIEIOBATETHCKAE W KYIb-
TYPHBIE OPraHU3AIUU MOTYT HCIIOJIH30BATh JAHHbIE PHU COOJIIOJIEHUH IPUHITUIIOB OTKPbI-
TOTO JIOCTYA WU O COTJIANEHNO ¢ npaBoobagarensvu. Ctarhs 4 MO3BOJSET 9aCTHBIM
OPTaHU3AIMAM UCIOJIb30BAThH TaKHe JaHHbIE, €CJIM 3TO HEe HAPYIIaeT UWHTEPECHl MPaBo0b-
JlajiaTesieit, Ho Mpu 3TOM JIOIYCKAeTCS OrPaHNYEHUe TAKOr0 UCIOIH30BAHUS HA OCHOBAHUHT
3adBJIEHUS aBTOPA.

Onwupasgch Ha BBIIIECKA3aHHOE, MBI MOXKEM T'OBOPUTDH O TOM, YTO TaKOil ITOJIXOJ B pery-
JINPOBAHUK JAaHHOM TpobIeMbl JaeT OGOJIbIIYIO CBOOOIY MCCJIEJIOBATEIHCKUM OpraHH3alIld-
sIM TI0 CPABHEHHUIO C YACTHBIMH OpTaHU3alMsSIMU. BaXKHO OTMETHTH, 9TO IPaBO00I1a1aTe /b
BIIPaBe B JI00O0OH MOMEHT MOTPeOOBATH MCKIIOUEHNS CBOET0 KOHTEHTa M3 00ydaeMoil Mac-
coi. OJIHAKO €c/iu MOJIb30BATE/IbCKHE COIVIAIIEeHUs] HHTEPHET-TIaT(OpM OyLyT MEHSTHCs
B CTOPOHY 3ampera 00pabOTKU JAaHHBIX 0e3 pa3pernteHusi, JOCTYI YACTHBIX CTPYKTYP K
TAKUM JAHHBIM MOZKET OBITh CYIIeCTBEHHO OTPDAHWYEH, 9TO HETATUBHO CKAYKEeTCs HA Pa3-
sutuu I u nudposoro tropuectra. Kak ormedaer H.A. Hazaposa, «uHTe/II€KTya IbHAS
cOOCTBEHHOCTb U3HAYAJIBHO CO3/IaBajiach KAK MOHOIOIHSA BO 6J1aro HayIHO-TEXHUYIECKOrO
nporpecca, 0JJHAKO Ta MOHOIOJIUS BCerja MMesa pasyMHble Tpeaensiy [6]. Caemyer or-
MEeTHUTh, YTO CaMoO IO cebe pa3BUTHE TEXHOJOTHH MAIIMHHOI'O TBOPUYECTBA M IIPOrpecca
HCKYCCTBEHHOI'0 WHTEJLIEKTa He 00s13aTeJIbHO BJIedeT 3a CODOU KOMMepUecKHil MHTepec
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paspaboruynka. Bo3aMOXKHO, ¥ MPOrPpaMMECTOB CYIIECTBYET HMPEUMYIIECTBEHHO HAYJIHBII
uHTepec K cOopy u oOpaboTKe JaHHBIX. TakuMm 0Opa3oM, MpeIocTaBIeHHe TAKOH BO3MOK-
HOCTH MCKJIIOUUTETLHO IPABO00IAIATEIO IIPEICTABIISIETCS HE BIIOJIHE TOC/IEI0BATETHHBIM
1 JIOTUYHBIM.

[Tepeiiiém K BOIIpOCY pacupeie/ieHus OTBETCTBEHHOCTH 33 HAPYIICHUE aBTOPCKHUX MPAB
Ipyd TeHepalnuy KOHTeHTa. KJII0ueBbIM SBJISETCH ONpejeeHue, KTO OCYIIEeCTBISeT Ha-
CTPOIKY W BBOJ JaHHBIX B cucremy. B ciyuae camoobydaemoro N pazymMHO BO3IOKHTD
OTBETCTBEHHOCTh HA Pa3spabOTIUKOB U BJIAJIE/bIEB, IOCKOJIbKY KMEHHO OHH KOHTPOJIUPY-
10T IIpoIecc 00yvYeHnsl ¥ BIOOP MCXOJTHBIX JAHHBIX. [Ipu HCIIONb30BaHUK HECAHKITHOHHPO-
BaHHBIX HCTOYHUKOB OTBETCTBEHHOCTH HECYT JIUIA, ONPEIEJUBIINHE 00y YaIONLYIO BHIOOPKY.
Eciu ke peub uaéT 0 HacTpanBaeMoM moJib3oBaTesaeM I, oTBeTcTBeHHOCTh MOXKET OBITh
BO3JIOKEHA HA 10JIb30BaTe/Is, KOTOPbI BBOJAUT JIAHHBIE, 3AIUIIEHHBIE aBTOPCKUM IIPABOM,
0e3 NmoJIydeHus COOTBETCTBYIOIIEIO PA3PEIICHUS.

Ha ceropmsmnnit ieHb HU POCCHIICKOE, HI aMEPUKAHCKOE 3aKOHOIATETHLCTBO HE COMEp-
ZKaT ,ZLOCTaTOLIHOI'?'I KOHKpEeTHU3alluu Cy6'beKTOB OTBE€TCTBEHHOCTH B TaKHUX CUTyallUdX. TeM
HE McHee, CbaKT HECaHKIHUOHUPOBAHHOT'O MCHIOJB30BaHUA OXPAaHACMOI'0 KOHTEHTa OAHO-
3HAYHO KBaJuduiupyeTcsd KakK HapylleHue aBropckux mnpas. B Poccuiickoit Peneparun
JIAHHBIe OTHOIIEHUs PEeryIupyiorTcsa ['paxaanckuM Kojekcom (riasa 70), mpemycmaTpu-
BAIOIINM KaK CIOCOOBI 3aIlMThl MCKJIIOYHTEIBHBIX IIPaB, TAK U MePbhl OTBETCTBEHHOCTH:
OT I'PazKJIAHCKO-TIPABOBO# 10 aaMuHuCTpaTuBHON 1 yroaosuoit. B Coemunénnnix [HlTarax
ananoruunyio ¢yuknuio seimonsier Copyright Act of 1976 (Title 17), comepzxaruii 1mo-
JIOXKEHUS O KOMIIeHcaluu yiiepba, cyaebHbIX 3alperax u CAaHKIUSIX BILIOTH /10 JIMIIIEHUS
¢BOOOIBL.

JIst mioBBITIIEHUsT TIPABOBO# OmpeieIEHHOCTH B cdepe ucnob3oBanus NI weobxoau-
MO 3aKOHOIATETLHO 3aKPEMUTh 00S3aHHOCTH Pa3pabOTINKOB HCIOIH30BATEH TPABOMEDHBIE
JIAaHHBIE W BHEJIPATH CHCTEMBI (DUIBTPAINN KOHTEHTA, a TaK:Ke 00eCIednTh TPO3PaTHOCTh
HUCTOYHUKOB U IIPOUCXOK/IeHHS JaHHbIX. [loib30BaTe/n HelipoceTeil TakKe JTOJIZKHBI HECTH
IPSIMYIO OTBETCTBEHHOCTH 3a BBOJI OXPaHAEMOI'0 KOHTEHTa 0e3 paspelleHHs], IPH ITOM
TpebyeTcsd HHMOPMUPOBATH KX O BO3MOXKHBIX IIPABOBBIX MOCJIEJACTBUAX U HPEIYCMOTPETH
MEeXaHH3MBbI KOHTPOJIA. JJoToMHUTEIbHO, I/ 00eUX I0PUCIUKIINI TPeICTaBIIeTC s HeIeco-
00pa3HbIM BHEJIPEHHE KOHIEIIUH COBMECTHON OTBETCTBEHHOCTH — B TEX CJIydasX, KOIIa
HApYIIeHNe MPOU30IILI0 BCIEICTBHE HEI0OPOCOBECTHBIX JIEHCTBUI TO/IB30BATESI TIPH OT-
CYTCTBHU JOCTATOYHBIX MPEIOCTOPOXKHOCTEH €O CTOPOHBI pa3paborumka. Takoil moaxor
obecrieunT OaJIaHC WHTEPECOB U TMO3BOJHUT BBICTPOUTH YCTOWYUBYIO MPABOBYIO MOIEIb pe-
ryJupoBannsg reameparusaoro VM.
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Annoramug. Crarbg TOCBAINEHa aHAIN3y WHBeCTHIMOHHONI crparernn [TAO «JIy-
Koilyi» B Pecnybsinke Y30ekucran. PaccmarpuBaroTesd nein u 3aja4u KOMIAHUHU, PeaJsiu-
3yeMble TPOEKTHI, HHCTUTYIIMOHAJIBHBIE YCJIOBHS, & TaKKe CONUATBHBIE W IKOJTOTHICCKUE
nociaencTeusg. OTaenpHOe BHAIMAaHUE yesdeTcs BbI30BAM W MEPCIEKTUBAM PA3BUTHUS HA
done TpaHchoOpMaUd YHEPIeTHIECKOTO ceKTopa. JlesaeTcsa BBIBOA O JOJITOCPOIHOM U
YCTOUYHUBOM XapaKTepe NapTHEPCTBA MeXKIy «JIyKoiaoM» H rocyaapcTBOM.

KaroueBbie cjoBa: MHBECTHIUH, SHepreTuka, JIykoiua, ¥3oekucran, CPII, razosas
OTPACIb.

BBenenue

DHepreTuka Y30€KUCTaHA UTPAET CTPATETHYECKYIO POJIb B IKOHOMUKE cTpaHbl. B yeio-
BUX POCTA I7100abHOIO CIIPOCA HA IHEPIOPECYPChI IIPABUTEIBLCTBO AKTUBHO IIPUBJIEKAET
nHOCTpaHHble nHBecTHINU. OTHUM U3 BeIyIINX MAPTHEPOB B HepTera3oroit cdepe sBiisi-
erca [TAO «Jlykoitny, HagaBIee CBOIO JAesTeIbHOCTD B cTpane B 2004 rosmy.

Komvnanus naBecTupyer B pa3zpabOTKy MECTODPOXKICHHUI, CTPOUTEILCTBO NepepadaThl-
Balomeit MHPPACTPYKTYPHI U IKCIOPTHYIO JIOTUCTHUKY, BHICTYIas HE TOJIHKO KaK HHBECTOP,
HO W KaK COIMAJbHO OTBETCTBeHHBIH mapTHEp. Hacrosimee ucciienoBanne aHaJIU3UPYeT
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CTPATETWIO KOMITAHUHM B Y30€KHCTaHe ¢ YIETOM eé BKJIAJa B SKOHOMUKY, WHCTHTYIUO-
HAJBHOTO B3aUMOJIEHCTBUSA U MEePCIEKTHUB.

IHenun u npuopurerst crpareruu ITAO «JIykoita»

Y30eKHUCTaH 3aHIMAeT BayKHOE MeCTO B MeXKIyHApOIHOW crparernu «Jlykoiimas Gmia-
rofapsi BBICOKHM 3aIlacaM Ia3a U BBHITOAHOMY reorpadHrvecKoMy HOJIOKeHHIO. depes 1o-
gepuioio cTpykrypy LUKOIL Uzbekistan Operating Company xoMmmanust peajn3yer Mac-
mrabHbIe IPOEKTHI Ha OCHOBe corattenunii o pasaene npoxykrun (CPIT) [1].

Omepanmonnas gearensaoctb cocpenorouerna B LUKOIL Uszbekistan Operating
Company. [IpumensieTcst IpoeKTHO-MaTpUIHASI CTPYKTYpa, obecrednBatomnias 3 dexTun-
HOCTH, IIPO3PAYHOCTh U COOTBETCTBUE MPABOBBIM HOpMaM. Vcrmomab3yioTed MeyKIyHapo/I-
Hble CTAHIAPTHI B OOJACTH IKOJOTHH, OYXTaJITEePCKOrO YUéTa W OTYETHOCTH. BayKHBIM
9JIEMEHTOM sIBJISIeTCsS CODJIIO/IeHNe TTPUHITUIIOB KOMILTAeHCA U AaHTHKOPPYIIIHOHHON TOJIH-
TUKH.

[enb cTpaTerum KoMmaHum — nuBepcuduKanus pecypcHoit 6a3nl 3a npenenamu Poc-
CUU ¥ YKPeIlJIeHUE TTO3UIMK Ha a3UaTCKUX PblHKaX. B mpuopurere — ycroitunBoe pa3surue,
COOTBETCTBHUE MEXK/[yHAPO/IHBIM CTaHIapTaM, Pa3BUTHE HeJ0BeUeCKOIro KaluTaaa U HapT-
HEPCTBO C IOCYJ/IAPCTBEHHBIMU CTPYKTYPAMU.

JIykoilsn paccmarpuBaeT cebs KaK CTPATernvecKoro NapTHEPa MPABATENbCTBA Y 30€KH-
crana. B pamkax coryamennii ¢ «Y30eknedrerazoms», MunuCTEpCTBOM 3HEPTETUKH U JIPY-
I'IMU BeJJOMCTBAMHU KOMIAHUA 00A3yeTcsd NHBECTHPOBATH B COIMAJIBHYIO cdepy, CO37aBaTh
paboune MecTa W 0becleYWBaTh PAa3BUTHE PETHMOHAJIBHONW WHMPACTPYKTYpbl. KoMmmaHus
CTPeMHUTCs OBITH HE MPOCTO WHBECTOPOM, & «KOPIOPATUBHBIM I'DazKIaHUHOM>. B V30ekn-
CTaHe PeaTn3yIOTCS IKOJIOTHIECKHEe TPOEKTHI, TPOTPaMMBbI TPohecCHOHAIBHOTO 00Pa30Ba-
HU, & TaKzKe COLUAJIbHblEe MHUIIUATUBbL — CTPOUTEIBCTBO MIKOJI, MEJIMIIUHCKUX IIYHKTOB,
BOJIOIIPOBOJIOB [2].

OcHoBuble nHBeCcTUIMOHHBIE TPOoeKThI [IAQO «JIykoiim»

ITpoekT «Kanaeim — Xayzak — lllager — Kyarpagy. Kpynueiimmii kjiacrep KoM-
NAHWW, OXBATHIBAIOIINII Ta30KOHIEHCATHBIE MECTOPOXKIeHNs B Byxapckoit obmactu. [lo-
CTPOEH COBPEMEHHBIN TrazonepepadarbiBalonuii 3aBoj B KanabiMe, MOIHOCTHIO Oosiee 8
MIpJ, Ky6. M. B roj. IIpoekt peasmusyercs ¢ 2004 rojia, MHBECTHIMH IPEBBIIIAIOT $4 M.

IIpoekt «IOro-3amaamwiii I'mccap». Bxiiodaer 8 mecropoxkenuit B Karikama-
pbuHCKOI obsiacT. OTIMYaeTCd CJIOKHOM Ieosioruell, IpuMeHsieTcsT TOPU30HTAIbHOe OY-
peHHe U TeXHOJIOTHH PeaJbHOI0 BpeMeHH. 3allyCK OCHOBHOI'O Ipou3BojacTBa — 2017 ro/.

O6a npoekta ocyiectsiastioress 1o CPII, uro obecneunBaer GaslaHc UHTEPECOB MEXKILY
HHBECTOPOM H TOCYJIAPCTBOM [3].

ConunaabHbie n 3Kosornveckue 3¢ dexkTor geareabuoctu [TAO «Jlykoiia»

[IpucytcTBue «/Iykoitnas B pernoHax oKa3bplBaeT MO3UTUBHOE BIUSHUE HA COMUATBHYIO
undpacrpykrypy. [locrpoenbl MIKOJbI, MEIUIMHCKUE IIYHKTHI, BOJOIPOBOJIBI U JIOPOTH.
Cozmano 6osiee 2000 pabounx MeCT, aKTUBHO PA3BUBAETCHA CHCTEMA MOATOTOBKH Ka OB,
BKJIIOYAsl CTazKHPOBKH M 000PYI0BaHme KoJLTe kel [4].

DKOJOTHYIeCcKas TOJNTHKA HAMPABI€HA HA MUHUMH3AIMWIO BO3AEHCTBUS: PeaTn3yioT-
CA TPOEKTHI YTUIU3AIUU OTXOJIOB, BHIOPOCH KOHTPOJUPYIOTCS, TPOBOJIUTCH PEry/ispHast
9KoJornvueckas oreHkKa. Kommanusa myOauKyeT OTYETH 00 yCTONINBOM DPa3BUTHH, COOT-
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BercTBylonue craggapram GRI.
BeizoBsl u mepcnekTusbl pa3putud IIAO «JIykoitia» B Y3bekucrane
HecMmoTps Ha yenexu, cTpaTerusi CTAIKUBAETCST ¢ PSIIOM BBI30OBOB [5).:

e [eonomuTHIECKHE PUCKH U CAHKIIUU TTPOTUB POCCHICKUX KOMITAHUI;

e Bosiaru/ibHOCTD 11€H HA a3 U HeCTaDUJIbHOCTH PbIHKOB;

o [lepexom K «3e/1€HOIT» IHEPIreTUKE;

e HeoOxommuMoCTh COBEPIIEHCTBOBAHUSI MHBECTHIIMOHHOTO 3aKOHOIATE/IHCTBA Y 30K -
CTaHa.

Tem ne menee, jimbepaan3alys CEKTOpa U OTKPHITHE HOBLIX YYACTKOB CO3/IAI0T MOTEH-
U JJId paciiupenus. ¥y 30eKucTa IJIaHupyeT IPUBIeKaTh HHBECTOPOB B HedpTera3oBbie
TeHJEPbl ¥ CTUMYJIMPOBATD PA3BUTHE KCIOPTHOU HHAPACTPYKTYPHI.

3akJJdyeHue

WNupectunmonnas crparerus [TAO «J/Iykoita» B Y30ekucrane IeMOHCTPUPYET IPUMEDP
3P HEKTUBHOIO NAPTHEPCTBA MKy OM3HECOM U T'OCYIAPCTBOM. 3a JIBa ACCATUICTHS KOM-
HNaHUs BHECJA 3HAYUTEIbHBIN BK/IAJ B Pa3BUTHE T'a30BOH OTpACIH, HHPPACTPYKTYPHI H
KaJJPOBOI'O NOTEHIUAIA cTpanbl |6)].

JlasbHelinmee HpUCYTCTBHE KOMIIAHUK 3aBHCHT OT T'HOKOCTH CTPATEIUd B YCJIOBHAX IJIO-
basbubix n3menenwit. O HAKO €€ TexXHOJ0THIecKast 0a3a, yIpaBIeHIeCKas MOJETb U pPe-
MyTaIs TO3BOJIAIOT PACCUYNTHIBATH HA YCTONYNBOE PAa3BUTHE W HOBBIE COBMECTHBIE MHU-
IMATUBHI B paMKaxX 3HepreTudeckoit rpancdopmannu Y30eKucraHa.
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Anboramnusa

Paszsurue Texnooruii uckyccrpeHnoro unresiekra (111) okaseiBaer Beé Gosiee 3aMer-
HOe BIUSIHUE HAa 3JpaBooXpaHeHne. ABTOMATU3NPOBAHHBIE CHCTEMBI TPUMEHSAIOTCS B JTH-
ArHOCTUKE, IPOTHO3MPOBAHUY M JIazKe B UPUHATHHN KJUHHYeCKUX pentenuit. OHAKO IIu-
poxoe BHenpernne VI conpoBoxkiaeTcs neabiM PSAOM ITHIECKHX BOIPOCOB, TPEOYIONTNX
BHUMATEJHHOI'O aHAJAW3a. B JaHHON cTaThe paccMaTpHBAIOTCS OCHOBHBIE STHYECKHE JIH-
JIEMMBbI, BO3HUKAIOIUE NTpu ucnob3oBanun M B Meaunumuckoii npakTuke, a Takzxke 00-
CYZKIAI0TCA TPpUMepPHl 13 00JacTi 0DTaJIbMOJIOTHH, OJHON U3 HanboJIee TeXHOIOTHIEeCKN
IPOTPECCUBHBIX JIUCIHUILINH COBPEMEHHON MeTUITIHBI.

Bsenenue

[Ipumenenune NV B Memgunune — ojana u3 HamboJiee 00CYKIAEMBIX T€M B COBPEMEH-
HO¥ Hay4HO# U mpodeccuoHaIbHON cpeie. TeXHOIOrnu MAIIUHHOTO 00YYeHHsI, 0OCOOEHHO
IyOMHHOT'O OOYYeHMUSI, TIO3BOIAIOT JOCTUTATh BHICOKOI TOUYHOCTH MPH MHTEPIIPETAINH BU-
3yaJIbHBIX JIAHHBIX, AHAJN3€ aHAMHE3a, IIPOrHO3UPOBAHUN TedeHus 3aboseBanuit. Tem He
MeHee, CTOJIb CTPEMUTEIbHOE Pa3BUTHE TEXHOJOTHI TpebyeT mepecMoTpa 3THYECKHX H
MPABOBBIX PAMOK. DTO KACAETCS KaK COXPAHHOCTH MEINIMHCKUX JaHHBIX, TAK W OTBET-
CTBEHHOCTH 3a omubku, gonyiienubvie M-cucremamu.

DTUYeCcKnue BLIZOBHI

1. KondugenmuaabraocTs u 3ammuTa JaHubix. I Tpebyer orpoMHBIX 00bEMOB JaHHBIX
JIIg 0Oy YeHns, 0COOEHHO N300parKeHuil, SJIeKTPOHHBIX MEIUIIUHCKIX KapT U T€HeTUIeCKON
undopmanun. Jlaxke npu 0d6e3JIHIMBAHAN BO3MOXKHO MOBTOPHOE YCTAHOBJICHHUE JTHIHOCTH
nanueHTa, 0cOBEHHO eCJIH JaHHBIE TepeceKatoTcst ¢ apyrumu 6azamu [3]. Tlostomy kpaiine
BasKHO BHEJIPSITH TEXHOJOTUM MU POBAHKST, AHOHUMUA3AIUN U KOHTPOJHPYEMOT0 JOCTYIIA.

2. [Ipozpaunocts pemenuit 11 Muorue aaropuTMbl, 0COOEHHO TJIYOOKHE HEHpPOCETH,
OCTAIOTCS «HEITPO3PauHbIMUY JlazKe JIJIsi CBOUX co3jiareseil. Bpadam TpyjHO 1OHSATH, Ha
OCHOBAHWU KAKWUX IIPU3HAKOB CUCTEMA CJeJaja TOT UJIN WHOU BBIBOJT [1] DTO MOXKET BbI-
3bIBAaTh HeJO0BeE€pHE KaK Yy MEeIUINHUHCKHUX CIIeHHUAJIUCTOB, TaK W y IIallUEeHTOB, OCO6€HHO B
caydasix, korga N npeniaraer Heo:KuaaHHbIE WA CIIOPHBIE PEKOMEHIAITAH.

3. OrBercrBernocTh FOpuandyeckas n MopajbHas OTBETCTBEHHOCTH 33 OIMTUOKH, JOIY-
mennnie VI, ocraércs Heperénnoit npobaemMoii. Eciin Bpad mojiaraercs Ha peKOMeH AN
CHUCTEMbI M IIPUHUMAaET HEeBePHOEe pelleHue, KTO BHHOBAT — Bpad, pa3pabOTYUK HJIH IIPO-
usBoauresn? 7).

4. OrpaHIIeHHOCTD TaHHBIX AJITOPUTMBI, 00y IeHHBIE HA HEPEIPE3eHTATUBHBIX BHIOOD-
KaX, MOTYT JeMOHCTPUPOBATH MOHUKEHHYIO TOYHOCTH TTPU aHAIN3€e TMAllMeHTOB U3 JIPYTUX
9THUYECKHUX, BO3PACTHBIX MJIM PeHJICPHBIX Py [4]. DTO BBI3BIBAET HEKOTOPBIE OIIACCHUS
B OTHOIIEHUHU CIIPABE/JIMBOCTH MEJIUIUHCKOTO O0OC/IYKUBAHUS.

NN B odpransmosiorunm: BO3MOX>KHOCTU U OTPAaHUYEHUSA

Odragbpmosioruss — ofHa W3 HEMHOIHX MEIMIHHCKHX crenuajabHocTedt, rae NN yxe
aKTHBHO HCIOJb3YeTcs B KaMHMYeckoit npaktuke. Tak, cucrema IDx-DR, omobpennas
yIpaB/IeHreM TI0 CAHUTAPHOMY HAI30pPY 34 KauyeCTBOM IHINEBBIX MPOJYKTOB W MeInKa-
merToB (FDA), MOXKeT quarHoCcTUpOBaTh MUAGETHICCKYI0 PETHHONATHIO 6e3 ydacTust ob-
rasbmosiora [2]. U TakzKe MUPOKO MPUMEHSIETCsI TIPU aHAJN3€e ONTHYeCKON KOrepeHTHOM
romorpaduu (OKT), anruorpaduu u u306pazkeHuil T1a3HOTO JTHA, JOCTUTAs BBICOKON
ayBcTBUTEIbHOCTH ¥ cnienuduanocT [6]. OgHako ocrarorcs mpobiaeMbl. B KIMHHUECKOM
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IPAKTHKE HEPEJIKO BOSHUKAET CUTYAIHsI, TIPM KOTOPOH MAIMEHT JIazke He TIOJI03PEBAET, YTO
ero MeJIUIUHCKIE JAHHbIe AHATU3UPYIOTCS HE CIeIUaIuCTOM, & ABTOMATH3UPOBAHHON CH-
cTEeMO#t. DTO MOPOK/IAET BONPOCHI JOBEPHS 1 HH(MPOPMUPOBAHHOCTH, OCOOEHHO B KOHTEKCTE
MMOJIYYCHHA COTJIaCHA Ha UCIIOJIB30BaHUEe HOﬂO6HbIX TEXHOJIOI . MHOFI/Ie AJITOPUTMBIL pa3-
paboTaHbl Ha OrpAHWYEHHBIX BEIOOPKAX, YTO CHUKAET TOYHOCTH B HOBBIX MOIYJIsIIAAX [4].
KpOMe TOTO, I/II/I—CI/ICTGMBI XYyZKe CIIPpaBJIAI0OTCA C PpeJKUMHU MaTOJOTUAMU UJIN aTUITNMYHBI-
MU CJIy4asiMH, 9TO MOZKET IPUBECTHU K JIOKHOOTPUIIATENbHBIM pe3y/ibraTaM. BosHukaer u
IPABOBOI BOIPOC: JIOJIZKEH JIM TAIMEHT J1aBaTh WHGOPMUPOBAHHOE COIJIACHE HA UCIIOJIb-
soanme U B mpornecce muarnoctuxu? [5], [7].

IlyTn permenus

s srnanoro npuMenenus M B 3npaBooxpanenun npeaiaraercs: 1. [Ipraarue Mex-
JIYHAPOHBIX STHYECKUX CTAHIAPTOB, BKI04Yasa pekomergaiuu BO3 [5]; 2. Obs3arenbHas
HezapucuMast Basuaaius NI-cucrem na penpesentaruBubix Boibopkax [4], [6]; 3. O6paso-
BaTeJbHBIE TIPOrPAMMBI 7151 Bpadeii o pabore ¢ UM-uncrpymenramu |7); 4. VBeandenue
IPO3PATHOCTH AATOPUTMOB (pa3paboTKa Tak Ha3bIBaeMbIX OObBICHHMBIX Mojeseii) [1]; b.
Co3naHie MEXaHH3MOB IOPH/IHYECKONH OTBETCTBEHHOCTH, B TOM YHC/Ie KOJIeKTHBHOM (Bpad
+ pa3paboTduK | ydupekjieHue).

3akJdyeHue

NI — MomHbIil HHCTPYMEHT B pyKax MeIUIUHBI OYIYIIEro, HO ero BHeIPpEeHne JOJIZKHO
OBITH O0YMAHHBIM, HOITAIHBIM U HOJAKPEIIEHHBIM STUIeCKUMHU paMKaMu. OCcODEHHO 3TO
Ba)KHO B TAKUX BH3YAJbHO OPMEHTHPOBAHHBIX IHCIUIIMHAX, KAK OMTAIBMOJIOIUS, TIe
NI MoxKeT He TOIBKO MOMOYb, HO ¥ HABPEIHTDb, €CJIH UCIOJb30BATh €ro 0e3 I0JKHOTO
KOHTPOJIsI. BOIIPOCHI 9THKH 3/1€Ch HE BTOPUYIHBI — OHU OLPEIEJIAIOT IPAHKUILBI JOIYCTHMOIO
1 3aIUIAI0T HHTEPEChl KaK Bpada, TaK W MaldeHTa.
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YirydllleHue aJropuTMOB pos 4acCTHIL C IPUMEHEHUEM
KBAHTOBBIX METOJ/IOB

Myxamenuesa /[I.T.

Havuonarvnviti uceaedosamennvcruti ynusepcumem « Tawxkenmerud unemumym
UHAHCEHEPOB UPPULAUUYU U METARUSAUUU CEABCKOSO x03aUCmeay
https://doi.org/10.5281/zenodo.15510877

B CTaTbe PACCMATPUBAIOTCA TPpHU KJIKYEBLIX aJITOPHUTMa B O6JIaCTI/I ONTUMMU3aIIUN, OC-
HOBAHHBIX Ha NPUHINNAX KBaHTOBON Mexaunuku: Ksanrtoswiit Asjropurm Pos Yactur
(QPSO), Kpanrtoswiii Asnropurm Post Hacrur wa Ocnoe Murparmun PasunooGpasns
(QDPSO) u Ksanrossiit Anropurm Post Hacrui ¢ Baiokuposkoii Bpemenu u Murparuei
Pazuoobpazus (BWM-QPSO). 9Tu aaropuT™Mel SBASIOTCS PACIIHPEHEEM KJIACCHYECKOTO
anrropur™a pos vactui, (PSO) u mpUMeHSIIOT KBAHTOBbIE METOJMbI JJisl YJIyqlieHus -
dexTuBHOCTH TIoHCcKa perenuit. QPSO npexacrapisier coboit 3HAUNTEILHOE Yy UIIeHTE 0
CpaBHEHNIO C TPpalulUOHHbIM PSO, BHE/IPAd KBAHTOBbIC HIPUHIMIIBL JAJIA MOAECJIMPOBAHU A
CAyYafiHBIX MEepeMelIeHnii YacTul. B 3ToM ajaropurMe HUCHOIb3YeTCsl KBAHTOBOE MPeod-
pasoBaHue JIjid OOHOBJICHUS TO3MIUI YACTUI, YTO MO3BOJLET YIYUIIUTH UCCAETOBAHUIE
IPOCTPAHCTBA PEIIeHnit U MPeIOTBPATUTE IPezKaeBpeMerHyo cxoanMocTb. QDPSO pac-
mupsier QPSO, mobapisist crparernto MUTpanuyu pa3sHooOdpas3nsi. ITOT MOIXOT TTO3BOJISIET
HO/IIePXKIBATH BBICOKMIT YPOBEHDb PAa3HOOOPa3us B MOILYJISIIUA YACTHUI], 9TO CIIOCOOCTBYET
bos1ee 3PPEKTUBHOMY MOUCKY U U30EraHHIO JIOKAJbHBIX MHHHEMYMOB. MexaHu3Mm MuIrpa-
mun B QDPSO ocnoBan Ha BbIOOpE YaCTHIL HA OCHOBE UX HPUCIIOCOOJEHHOCTH M PACCTO-
gunit X9MMUHTa, 9TO yaydinaeT riodaabHbiit mouck. BWM-QPSO mnpeacrasasier coboit
eme Oosiee ycosepmencrsoBanuyio Bepcuio QPSO u QDPSO, unrerpupyst KoHIemmio
6JIOKI/IpOBKI/I BpeMeHU U MeXaHU3Ma MUI'Dalun JJj1d JOCTUZKCHUA ,ZLOHOJIHI/ITGJIBHOIU/I FI/I6KO—
CTH B YIpaBJIEHUHN IEepEeMEIeHuAMN TaCTHUI. STOT AJITOPUTM HCIOJB3YyeT YJIYUYIICHHYIO
BEPCHIO KBAHTOBOTO MOTEHIMAIA ¥ MUTPAIUH, YTOOBI 3(D(MEKTUBHO HAXOAUTD PENICHUS B
CJIOZKHBIX U BBICOKOPA3MEPHBIX IPOCTpAaHCTBaxX HouckKa. CTarbd JeTaJu3upyeT MaTema-
THIECKHEe OCHOBBI I aJrOPUTMHUYECKHE VIYUIIIeHUs KazKI0TO U3 PACCMOTPEHHBIX METO/IOB,
a TaKKe MPe0CTaB/IsgeT CPABHUTEIbHBIN aHAIN3 UX IIPOU3BOAUTETFHOCTH HA PA3IHIHBIX
TECTOBBIX (DYHKITUSX. Pe3yabTaTsl MOKa3bIBAIOT, YTO HHTEIPALMS KBAHTOBBIX IPUHIIHIIOB
U CTpaTernii MUIPAlnH 3HAYUTEIBHO YIydIiaeT 3hMOeKTUBHOCTD MONCKA U CTAOMIHLHOCTH
aJropuT™MOB ontumu3anuu |1,2].

Omtmanst MeK 1y 0ObI9HBIM aaropuTMoM post gactutl (PSO) 1 KBAaHTOBBIM aJ1ropuTMOM
pos gactur, QPSO, QDPSO 1 BWM-QPSO mMoxHO BBIpa3uTh Yepe3 OCHOBHBIE MaTeMa-
THIeCKHue (POPMYJIBI, HCIOTH3YyEMBIE B ATOPUTMAX.

Aaropurm PSO.
Nuannmanuzanus nosunnu x;(0) u ckopoctu v;(0) I KazK 10 YaCTUIHI 1.

Ompenenerne mapaMeTpoB: KOJIUIeCTBO dacTutl [V, KoadduimenTsr 00yIeHus ¢, u Co,
MHEPIHOHHBI Bec w, caydaifHble duciaa 1 u ro u3 auanazona [0, 1].

O6HoB/IEHTE CKOPOCTH U MO3UITUN:
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OO6HOBJIEHIE CKOPOCTHU YACTHUIIBI ¢ 10 popMyIe:
Vit + 1) = woi(t) + 171 (Poest.i (t) — (1)) + cara(gess (t) — xi()).

OOHOBJIEHUE TTO3UNNN YACTHUIIBI | TO popMyJe:

ri(t+1) =x;(t) +vi(t + 1).

Ob6HOB/I€HNE JTOKAJAbHBIX JIyYININX HO3UMUI Ppesti, €CJIU TEKyIas IO3UINA
JIy JIIie:

i), ecnt f(2(t)) < f(Poest.i(t)),
pbest,i(t + 1) =
Dbest,i(t), wnHATE.
OO6HOBJIEHUE TJIO0AJTBHBIX JIyYINUX MO3UIUH (phest,; €CJAU TEKYINAS TO3UITUS

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

Ksanrossiit PSO (QPSO)
Mannuannzanus nosunun x;(0) a1s Kazkga0i qacTuip .

Omnpenenenre napaMerpoB: KoJn4decTBO dactuty [V, Koahduinuentsr 0O6ydeHus ¢, u co,
WHEPIHOHHBI Bec w, caydaiiHbie duciIa 1 u o U3 auanas3ona [0, 1].

O6HOBJI€HI/I€ CHTPDU OBaHHOfI ITO3UIINU YaCTUIIBI i BBIUNCJHAETCAd KaK:
1T 1 LI P;

) = C1T1Pvest i (t) + C2T2Gbest

i (T
p( C171 + CaTa

OO6HOBIeHNE TO3UIMU YACTHIIHI ¢ ¢ UCIIOJIH30BAHIEM KBAHTOBOI'O IOBEICHMS:

£t + 1) = pi(t) + Bsign(u — 0.5) log <1 —1|u\> |

rie u — cjaydaitHoe ducio u3 auamnazona [0, 1], 5 — KBaHTOBBIH HapaMeTp.

OO6HOB/I€eHNE JTOKANBHBIX JIyUININX HO3UOUI Ppesti, €CJIN TEKYINas IMO3UINA
JIy JIIie:

zift),  ecn f(@i(t)) < f(pesi(t)),
pbest,i(t + 1) =
pbest,i(t), nHave.

Ob6HoBJEHNE TJIOOAJTBHBIX JIyUMINX MO3UIMUN (hest, €CIAU TEKYITAS ITO3UIUAS
JydIme:
Grest(t + 1) = arg miin f(Ppesti(t+1)).

B o6sranom PSO ucnonbsyercs ckopocts v;(t) A1t OOHOBICHUS MO3UITNM:
Vit + 1) = woi(t) + 171 (Press.i(t) — (1)) + cara(gess () — xi(t)),
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B QPSO ckopocth He ucnoab3yercs. BmecTo 3TOro BBIYHCISETCS NEHTPUPOBAHHAS
HO3UIIAS P;:

) _ Clrlpbest,i (t) + C2T20best,

(T
pz( C1T1 + CaTo

U obunosienue IMO3UIINK BBLIIIOJIHACTCA ¢ UCIOJb30BaHUEM KBaHTOBOI'O IMOBEJCHMA:

1
zi(t + 1) = pi(t) + SR, (um) sign(u — 0.5) log =)

rue:

R, (um) — KBaHTOBBIl IefiT BpAIlEHUsT HA YTOJI UT,
cos (%) —sin (%)

—sin (“7”) COS (%)

u — caydvaiinoe mcso u3 auanaszona [0, 1], § — mapamerp, 3amaoniuii BeIUIHHY Bpa-
IICHUS.

R, (urm) =

BwmecTo Toro 4Tobbl mpocTo JI00aBAATH CJAyYaiiHOe MepeMelnenne, Mbl MOYKEM MpuMe-
HUTH KBAHTOBBIN IefiT K TEKYIeMY COCTOSHUIO YaCTUIBI 11 OOHOBJIEHUS WX TTO3UIUU:

vyt +1) = Ro(B)i(2),

rie R,() — KBaHTOBBIHA TefiT BpalleHusl HA YroJ (3, KOTOPBI M3MEHSET MO3UIHIO
YACTUIBI B 3aBUCUMOCTH OT 3HAYCHHS [3.

CBa3b MeXKIy KBAHTOBBIM MapaMeTpoM (3 W KBAHTOBBIMU TefiTaMW MO3BOJISIET MOJIe-
JIMPOBATH CJIyYalHbIe IepeMelleHns YacTull, ¢ UCHOJb30BaHUeM KBaHTOBBIX HPHUHIUIIOB.
[Tapamerp [ MOXKHO MHTEPIPETHPOBATH KAK yIOJ BPAIIEHWT B KBAHTOBOM reiiTe, 4TO
MO3BOJIAET UCHOIb30BATH KBAHTOBBIE MPEOOPA3OBAHUS JJId YIIPABJACHUS MEPEMENeHIeM
YACTHI] B aJTOPUTME ONTHMHU3ANNNA. JTA CBA3b A00AB/IsIET HOBLIN YPOBEHb THMOKOCTH U
MOTEHIINAIA I YIydrnieHus 3PPeKTUBHOCTH MTOUCKA B KBAHTOBBIX BEPCUAX AJTOPUTMOB
posd 4acTuil.

Insa onenku sdpdexrusnoctu aaropurmon QPSO, QDPSO u BWM-QPSO wucnoib3o-
BaJIMCh CTAHJIAPTHBIE T€CTOBBIE (PYHKIINU ONTUMU3AIMHE, BKI0Ias HyHKIHH PacTpurnna,
[Bedens, 3epaaia, [ogpammvuara u apyrue.

Shyi (byHKHI/H/I OXBaTbIBalOT pa3/JIUYIHbIC THUIIBLI CJIOXKHOCTEN 1 MOIr'yT IIOMOYb B OI€HKeEe
Pa3INYIHBIX aClIEeKTOB IMIPOU3BOAUTEIBHOCTH aJIrOPUTMOB OIITHMUIAIINHA.
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Figrat et Fuarar e & Fumchn 7

B nannom wmccieioBanuu ObL1a IPOBEJICHA BCECTOPOHHSIS OIIEHKA KBAHTOBBIX aJTOPHT-
MOB post dacTull, BkIoodas Ksantoeiit Asroputrm Pos Hacrun (QPSO), Ksauntossriit
Aurropurm Post Hactun wa Ochnose Murpamun Pasunoo6pasus (QDPSO) u KsanTtossiit
Aurropurm Pogt Hactun ¢ Biokuposkoii Bpemenn u Murpanueit Paznoobpaszus (BWM-
QPSO). Ha ocroBe MaTeMaTnaeckoro MOJEJMPOBAHUS U SMIIMPUIECKHX T€CTOB ObLIN BbI-
SIBJIGHBI KJIFOUEBbIE OCOOEHHOCTU W MPEUMYIIECTBA KayK/I0T0 U3 PACCMATPUBAEMBIX AJITO-
PHUTMOB. MCCHGI[OB&HHG IMOKa3aJl0, 4TO IPUMEHEHNEe KBAHTOBBIX IIPUHIMIIOB B aJITOPUTMaAX
post JacTuil crnocoocTByeT 6osiee 3(hPeKTHBHOMY HMCCIEI0BAHUIO TPOCTPAHCTBA PEITeHMi
U IpeJoTBpaIiaeT IpobjieMbl IPezKIeBPEMEHHON CXOTMMOCTH.
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Ncnoab3zoBanne NIV B cucremax ynpaBjeHus U
KOHTPOJISI TPAHCIIOPTUPOBKOI NPUPOJHOro ra3a B
Pecnybimke Y3bekucran

Myxnaanuosa duépa MyxuaanHOBHA
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Annoranusa. B pabore paccMaTpuBaloTCa Pe3YyIbTATHI HCCIETOBAHUM, MOCBAIIEHHBIX
CO3JIAHUI0 MHTEJUICKTYAJU3UPOBAHHBIX CUCTEM YIPABJICHUA U MOHUTOPUHTA MATUCTPAJIb-
HBIX ra30mpoBoioB. OCHOBHOE BHUMAHUE yeIsIeTCsS WHTETPAUN UCKYCCTBEHHOTO WHTEJI-
JIEKTa JiJIsl 1IOBbIIEHUs] HAAEHKHOCTU TPAHCIOPTUPOBKUA LIPUPOJHOIO I'a3a U COKPAIEHUs
3KCILIyaTAIMOHHBIX HU3/IEePIKEK.

KirogeBble cjoBa: MarucTpaJibHbIl Ta301pPOBOJ, aBTOMATU3AIMS, KOHTPOJb, VI,
ACKVT, TpancnoprupoBka rasa.

BBenenue

MupoBast TeHIEHINSI YBEJIUYEHHS CIIPOCa HA MPUPOLHBIH Ta3 CIOoCOOCTBYET pacIInpe-
HUIO0 HHQAPACTPYKTYPHI MaruCTPaJbHBIX ra30mnpoBoioB. OCHOBHON 3ajadeil Takux 00b-
eKTOB ocTaéTcd OecriepeboiiHag u Ge3omacHas JIOCTaBKa SHepropecypca. dPpGHeKTuBHOCTD
TPAHCIOPTUPOBKH BO MHOI'OM OIIPEIEISIeTCS CTAOMIbHOCThIO KAYecTBA ra3a H OTCYTCTBH-
€M II0TE€Pb B IIPOIECCEe IKCILITYATAIIMH.

OnHako AMUTETbHOE HCHOJB30BaHUE TA30TMPOBOIOB M WX 3HAUUTETbHAS MTPOTIKEH-
HOCTH TIOPOZKJIAIOT MEJbI KOMILIEKC MPobJIeM, CpeJil KOTOPBIX — YTeUKH, KPayKu, U3HOC
000OpyIOBaHNSI, HEJOCTATOYHBIH YPOBEHD aBTOMATU3AIUN U Yej0BedecKuil (pakTop. Itu
PUCKH MOTYT CYIIECTBEHHO CHHU3UTH 3(pdekTuBHOCTL n0oCcTaBOK. [lo3Tomy B mnocsemnue
roJibl 0coH60e BHUMAHUE YIEAAeTCHd BHEIPEHUIO U(POBBIX PEIIEHUNH U aBTOMATH3UPOBAH-
HbIX cucreMm [1, 2], cOCOOHBIX 3HAYUTEIHHO TIOBBICUTE CTEIeHb KOHTPOJISI W YIPABJIEHHs
TEXHOJIOTUYECKUMHU MPOIECCAMHU.

OniHol 13 BakKHEHIHX 33124 B Y 30eKUCTaHe OCTaCTCS MUHUMU3AIAA TaK Ha3bIBAEMOIO
ra3oBoro pasbaJjanca, BBI3BAHHOIO KaK TEXHUYECKUMU, TaK U OPraHU3alMOHHBIMA TPUYIHU-
HamMu. OUTEMAJIBHBIM HAIIPaBACHUEM B PEIICHUH JAHHOU MPOOJIeMbl CTAHOBUTCA ITPUMe-
HeHHe WHTE/UIEKTYAJbHBIX MOJIXO0J0B K aBTOMATH3AIUHI TPONECCOB KOHTPOJIS U yuéta |3,
4], Brmouas ucnosbzosanue VI 171 MOBBIMIEHUS] TOYHOCTH U TIPO3PATHOCTH OTEPATIHii.

PasButue u npeumymniecrBa cucreMbl ACKYT' ¢ npuMenenuneM mcCKyCCTBEH-
HOT'O MHTEJLJIEKTA.

Beenenne uckyccrsennoro maresiekTa B cucremy ACKVYI cozgaér ycaous mis me-
pexosa K IOJHOCTBIO aBTOMaTH3UPOBAHHOMY YIPAB/ACHUIO Ia30BbIMU noTokamu. Cpeau
OCHOBHBIX IPEHMYIIECTB TAKOH MOJEPHU3AIMH — BO3MOXKHOCTDL OIEPATHBHOIO IIOJIYYe-
HUsI ¥ aHAJIN3a JIAHHBIX B pealhbHOM BpemeHn [3| 6e3 yuacTust oneparopa.

e Buenpenune MHTENIEKTYAJIbHBIX AJTOPUTMOB IIO3BOJIUIO: YCTPAHUTDH OIIMOKH, BBI-
3BaHHBIE YeJI0BEUYECCKUM (DAKTOPOM IIPpH pacuérax obbéMa rasa;

® ABTOMATHU3NPOBATH IMOJHBIHM MUK yU€Ta MOCTABJIEHHOTO pecypca;

® COKPATHUTH IOTEPHU B CUCTEME MOTPEOIeHN;

® OCYIIECTBIATH MOCTOAHHBIA KOHTPOJIb 33 00bEMAaMHU HOTPeOJIeHHs CTPATEerHuecKn
BasKHBIX 00'bEKTOB M (PUKCUPOBATH HECAHKIIMOHUPOBAHHOE BMEIIATEJbCTBO B CUET-
YHKH;

e 00ecrevdnTh JOJITOBPEMEHHOE XPaHeHWe JIAHHBIX C BO3MOYKHOCTBIO IOCJIEIYIOIIEro
AHAJIN3A;

® OIIEPATUBHO BBIABJIATH TEXHUUYECKHUE HEUCIPABHOCTH B WU3MEPUTEJNbHBIX YCTAHOBKAX
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12, 4].

HecmoTpst Ha mHpoKoe BHEIpeHHe aBTOMATH3AINU, YeJOBEK OCTAETCS BAayKHBIM 3JIe-
MEHTOM B cucTeMe: (PYHKIUU OIMePATOPCKOTO KOHTPOJS PEATH3IVIOTCS TUCIETIePCKIMI
caryzkKOaMu, HAOTIOMAONUMEI 33 BCEH CETHIO MOIKJIIOUEHHBIX CeHCOPOB. /lucterdyepst B pe-
JKUMe PeaibHOrO BPEMEHN TOJIyYal0T MOJTHbIE JaHHBIe O BXOJIHBIX MapaMerpax Ha y4acT-
KaX Ta30MPoBOIa — BKJIOYAs JABIEHIE, TEMIIEPATYPY, 00bEM, & TAK¥Ke COMTOCTABIEHNE Te-
KYIIUX TOKa3aTe/eil ¢ JaHHBIMU MPEeIbIIyIInX mepnoaoB. Mudopmarius Busyaan3npyercs
B (bopme rpadukos, a MoTpedUTEH MOJIYIAIOT JOCTYI K COOCTBEHHBIM CTATHCTUYCCKUM
JAHHBIM Yepe3 JHJIHble KabuueTs! [5, 6].

3akJJdyeHue

[IpenBapuTeabHBIe Pe3yIbTaTH BHepeHus VI B cucTeMy KOHTPOJIS TPAHCTIOPTHPOBKH
HPUPOIHOTO Ta3a B Y30eKHCTaHe CBUACTEILCTBYIOT O 3HAYUTEIHLHOM pocTe P heKTUBHO-
cti. TonbKo 3a nepBbie MITh MecsaneB 2024 roja yaaaoch npeaoTBpaTuTb motepu 6osee 50
MUJLIMOHOB KyOOMETPOB ra3a, 4To IO3BOJIMJIO CIKOHOMUTH HOPsijika 20 MUJLIMAP/IOB CY-
MOB. [6] JlaabHeiiiee pa3BuTHe TEXHOJOTHH TIPEJIIogaraeT pacumpenne pyHKINOHATIbHO-
CTH cUCTeMbI U DoJiee TJIyDOKYIO MHTerPaInio HHTE/LIEKTYaIbHbIX PellleHnii B yIIpaBJIeHne
BCeil Ta30TPAHCIIOPTHON CEThIO CTPAHHI.
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AwmnoTamnus. B jganHoit crarbe paccMaTpuBaloTcs riodaJibHbIe TEHJIEHIUH 11ePeX0/1a
K BO300OHOB/ISIEMBIM UCTOYHHKAM SHEPIHUH, COKPAIEHHEe YIJIEPOIHBIX BHIOPOCOB, POCT HH-
BECTUINH B «YUCTYIO» IHEPTETUKY, YBeJHIeHHe T00bIUN KPHTHIECKH BarKHBIX METAJLIOB
u pacrmupenne mortaocTeit BIID. Ormeuaerca auaepctBo Kuras n morennman BUD g
MOJIHOTO YAOBJIETBOPEHUsT OYAYIIINX MTOTPEOHOCTEN B 3JIEKTPOIHEPTUN.

KiiroueBbie ciioBa: 3/IEKTPOIHEPTETUUCCKUN CEKTOpP, BO30OHOBJSEMbIe HUCTOUYHUKH
suepruu, BUU9-renepaiius, 3e/iéHas SHEPIUs, COJIHEUHA SHEPIUsl, BETPOBad SHEPrUs, T'U/I-
POYHEPrus, SHePreTUuIeCKui epexo.

Bsenenue

B nocireiame gecaTuieTrss MUPOBOI 371€KTPOIHEPTreTHICCKUI PHIHOK MTePEeXKUBACT Mac-
mrabHble TPeodPa30BaHusd, CBI3aHHBIE C IVIOOAJIHHBIM HEPEXOA0M K YCTOHYHUBBIM H KO-
JIOP'MYECKU YMCTbIM UCTOYHUKAM SHEPIUM. YCUJIMBAIONIEECHd BHUMaHMUE K 1pObJieMaM u3-
MEHEHHS KJIUMaTa, Y?KeCTOUYCHHE IKOJOIMYECKHX CTAHJ/APTOB, & TAKZXKE CTPEeMUTE/IbHOEe
pa3BUTHEe TEXHOJIOTHII B 061aCTH BO30OGHOBIsIEMBIX HCTOYHUKOB sHeprun (BUD) dbopmu-
PYIOT HOBBIE TEHJEHIINH, KOTOPbIE MEHIIOT CTPYKTYPY U NPUHIUIBI (DYHKITHOHHPOBAHUS
SHEPreTUIECKUX cUcTeM. J[aHHbIe TeHICHIINH MePEeKJTUKAIOTCA € TEeJsIMUA 3aKPEIIEHHBIMU
B [lapuzkckoM corarieHuu, 1o KOTOpoMY OXKHIAeTCsd JIOCTHZKEHHE YIVIEPOIHON HeHTpaib-
HOCTH BO BTOopoil mosoBuHe X XI Beka. TakzKe KI049eBbIMEU I106AIBHBIME JTOJITOCPOYHBIMEI
TPEHJAMHI SABIMIOTCA IMHPOKOE BHEJIpeHHe MUMPOBLIX TEXHOJOIHN B IMPOIECC reHepaIun
9JEKTPOIHEPIUN U €€ JIeleHTPATU3AIIHS.

Cornacuo oruéry Duepreruueckoro mucruryrta (The Energy Institute) konmdectro
SMUCCUHU YTJIEKHUCJIOTO Ta3a IPU IeHepaluy SHepruu cocraBmiia 35129,8 mjH TOHH, 1pu
9TOM BKJIAJ a3UaTCKO-TUXO0KEAHCKOTO PEI'MOHA B JAHHBII OKAa3aTe b COCTAB/ILAET TOPSI/I-

ka 54% (r1ab. 1) [1].

Tabauna 1. O6bEMBI BRIOPOCOB YTJIEKHCJIOTO Ta3a NPHU TeHepaluu SHEePruun
o peruonaMm ¢ 2014 mo 2023 roasl, (MJIH. TOHH)

Peruon 2014 2017 2020 2023

Cepepnast Amepuka 6299,8 6044,9 5382,4 5649,1
IO0:xnag u [enrpanbuas Avepuka 13759 1315,3 1114,8 1308,1
Espoma 4203,5 4310,8 3625,0 3546,8
CHI' 2063,2 2021,1 1987,2 2178,8
Cpennuit BocTok 1936,8 2086,4 2041,7 2258,3
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Perunon 2014 2017 2020 2023

Adpuxka 11979 1273,5 1231,4 1335,1
ABHaTCKO-TUXOOKEHCKHIT PErnoOH 15728,1 16294,7 16959.,4 18853,5
Bcero: 32805,2 33346,5 32341,8 35129,8

Ucrounuk: Statistical Review of World Energy, The Energy Institute 2024
[Qnekrponneiit  pecypc|. — Pexumm  mocryma:  https://www.energyinst.org/
statistical-review

Aununamuka u nmociaenactBusa pasputus B B mupe

[IpeBasimpytomas B JaHHBIH MOMEHT MHUPOBas dHepreTudecKas MOJUTUKA OKAa3bIBAET
CUJILHOE BIUSIHHE Ha IIPUBJIEKATEIHLHOCTD CeIMEHTa BO30OHOB/IsIEMOl SHEPreTUKHU JIIs UH-
BECTOPOB B MUPOBOI TomuBHO-3Heprerndeckuii kommieke (TIK). Ecau g0 2015 roma
BKJIIOUUTEJIbHO 00beM mHBecTHIUA B cermeHThl TOK, cBs3anHble ¢ 100bIUEH yIJIEBOIO-
POJIOB, MpeBbIaJ i 00beM UHBECTUIIMH B CEIMEHT <«YUCTOH SHEPreTUKH», TO B IEPUO/L
2016-2018 rr. panubie mokasaTe/n OBLIM TPAKTHYECKH paBHbl, a Haunnasd ¢ 2019 rojga Mbi
BHIUM yBeJMYeHNe MHBECTUINI B reHepaInio sueprun npu momoirn B, koTopoe ¢ Kazk-
JIBIM TOJOM TTOKa3bhIBaeT 3HAYUTEIhHOE TTPEeBAJUPOBAHNE TI0 OTHOIIEHNIO K WHBECTUIUSIM
B cepy 10669l YIIIEBOIOPOIOB [2].

Jannag nunamuka unBectunuit B BUID u mupoBasg sHepreTudeckas MOJUTUKA, Ha-
npaBJieHHAasl Ha CHH2KEHHE HCIOJb30BAHHUS YIVIEBOJOPOJOB, obeclnevnBaloT JajibHeliiee
camkenue cebecroumoctn BUID-renepanuu, a TakxKe YBEJIHUHBAET CIIPOCA HAa METAJLIBI.
[To manubIM MexKIyHAPOJIHOTO 3HEPreTHUecKoro areHTcTBa (MDA, Bo30GHOBIIEMbIE UC-
TOYHHUKHW SHEPIHU U TAKHWE CEI'MEHTBbI, KaK JIMHUKU 3JICKTPOIIepeJavin, HaKOIIUTE/JIN JIeK-
TPOHEPIUH, 3JEKTPOTPAHCIIOPT, obecneudar a0 40% obmero muposoro obbema cupoca Ha
Meab U PeJKo3eMesbHble MeTawibl, 10 60% — ma mukenb n kKobaabr u moutu 90% — na
muruit [3]. CraTucTrdeckne JanHbE TTOKA3BIBAIOT MPIMYIO KOPPEJSIHIO MeK Ly 00bEMOM
UHBECTUIINH B CerMeHT ‘“ducToii 3aeprun’ MupoBoro TOK u obbéMmamu 10ObIYH BHIIIEYKa-
3aHHBIX MeTa 0B, Haubosbmiunit poct ObLI MOKa3aH B 00bEMaX MHUPOBON JOOBIYU JIUTHUS,
KOTOPBIH SBJIAETCA OJHUM M3 KJIIOUEBBIX METAJIOB IIpolecca jeKapbonu3anuu. lanabiii
noKazaTesb yBeaudnacd 6osee yeM B 5 pa3 ¢ 36 10 190 teicaa Tonn ¢ 2014 no 2023 romasr.
Jobprda KobaIbTa 3a TOT 2Ke Iepuoj, BRIpOCaa B 2 pas3a, Hukens n mMean Ha 42% n 19%
COOTBETCTBEHHO.

Pesysibrarnl uccsieioBannii, HanpaB/JeHHBIX HA OIEHKY ITOTEHIMAJIa Pa3BUTHSA BO300-
HOBJISIEMOI SHEPTeTHKH, MOKa3a/l, 9YTO JaHHBIII MCTOYHWUK SHEPTUU BO MHOTO pa3 Ipe-
BBINIIAET POCT MOTpedHOCTEll Beex chep MUPOBOIT SKOHOMHUKYN B 0003puMoM Oy rytiem. [1o
OIeHKe YUEHBIX, TeXHHUeCKHit morernuas BUD-renepanun (061muii moTEHIMAT MreHepAIn
SHEPIHHU, KOTOPBI MOXKET ObITh JOCTUTHYT MPH HBIHEITHEM YPOBHE PA3BUTHsI TeXHOJIOIHIA )
coctapssteT 780 000 Muipa. T.H.3. JJanayio mudpy MOKHO COIIOCTABUTH C MUPOBBIM ITOTPE6-
Jgerne sHeprun 3a 2021 rog, KoTOpHIi paBHsca 14,21 Mapa. T.H.3. W NPOTHO3UPYEMBIM
norpebaenuem sueprun Ha 2040 rom, KoTopas IpU TeKyIIel CKOPOCTH PAa3BUTHUSA OyIeT
paBusaTbCs 18 mupa. T.H.3. Bosbmas dacts norennuasia BUD-renepanun npuxoguTbest
Ha COJIHEIHYIO SHEPruIio, KOoTopas cocraBiasger Gosee 62% or 0BIIEro mpeammosaraeMoro
obbema suepruu [5].

ITo namubiM Mexk1yHapOAHOTO areHTCTBa MO0 BO30OHOBJISEMBIM UCTOYHUKAM SHEPIUN
(IRENA) mosist MupoBbIxX MotHOCTeH Ha ocHoBe BID ¢ 2014 1. no 2023 1. yBesnvniach
B 2,27 paza 10 3865 I'Br [6]. B paspese pernonoB HauGoIbIIHIA POCT MOKA3AJ a3UATCKUT
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DPErvoH YBEJTMYUB BHINNEYKA3aHHBIIM MOKa3aTe b Oojiee YeM B TPU pa3a W JOCTUTHYB 1959
I'Br. (1ab. 2).

Tabauma 2. O6bEM MUPOBBIX MOIIMHOCTel Ha ocHoBe BUD mo permonam 3a
2014-2023 rr., (I'Bt.)

Peruon 2014 2017 2019 2021 2023
Azug 633,1 920,6 1125,1 1456 1959
Espomna 440 513 574,8 651,4 785,8
Cereprast Amepuka 287.5 349,6 393 462,2 527
FOxxnasg Amepuka 170,1 202,7 223.,6 2472 289,7
EBpa3zus 84,7 96,6 104,3 115.,8 1221
Oxkeanus 24,2 29,2 40,3 52,2 64,4
Adpuka 32,5 42,9 50,3 55,6 62,1
Cpenunit Boctok 16 17,1 21,4 25,9 35,8
[enrpanbras Amepuka u 10,2 14 15,9 17,1 18,6

Kapubcekwuit 6acceiin

[pu sTtom monsa Kurtasa B mamroM mokasarene cocrapiager nopaaka 74,2 % or obmieit
MOIIHOCTH pernona, uwan 37,6 % or mmposoit mommnoctu. Janubie nudpsl 00yCao0BaCHDI
naBecTunuavu Kuras B passutue BUI-sueprerwku, koropwie coctaBuian B 2023 romy
6omee 500 mapa. momnapos CIIA u smaepcTBOM B HPOM3BOACTBE COJTHEUHBIX IaHe el
U BeTPsAHBIX TYpOuH. TakzKe rocyrapcrBerHasd nmporpamma «3enénbiii Kurait», moamiep:x-
ka BUD (cybcuauu B 9Ty OTPac/b), TEPPUTOPHAIBHBIE OCOOEHHOCTH CTPAHBI (BO3MOK-
HocTh dekTupnoro ucnonbzopanuss CIC u BOC) u kécTKHe IKOIOTHIECKHE HOPMbI
JUIsl YTOJIbHOI reHepanuu BHEC/ M CBOM BKJaJ B akTuBHOe passurue BUID-renepanuu B
JAaHHO# cTpaue.

[To ucToyHMKaM reHepaluu 3a pacCMaTPUBAEMbIHl Tepro/I HAMOOBINNI POCT B yBe/IH-
gennn MorHocTeit BIID nokaszana conHednas sHepretuka (poct B 7,9 pa3) u reneparun
SHEPIWH Ha OCHOBe BeTpa (poct B 2,9 pas).

3akJIroueHue

[To mporrozam MekIyHAPOIHOTO SHEPIETHIECKOTO areHTcTBa cekTop BUD mpomos-
JKHT JIEMOHCTPUPOBATH BBICOKHE TEMIIBI POCTA U B OJIMzKaffIe rojibl 1 3HAYUTE/IHHO yBe-
JIMIUT CBOIO JIOJIO B MHPOBO#l 9Heprorenepaiuu. B nporuosupyemMoit MUPOBO# reHepaiun
snekTposneprun 32542 TBr*u B 2027 roxy nona BIID mocturner 40% 3a cuer BHICOKHX
TEeMIIOB POCTA MPH HPAKTHUYECKH HEM3MEHHOM 3HAUYEHHHM TeHepaIlud JIEKTPOIHEPIuu U3
yri1eBoopoios [7].
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Awnnvoranusa. /lannas craTbsd MocBsieHa TPaHCGHOPMAIMOHHOMY BJIUSHUIO UCKYCCTBEH-
woro nHTe/tekTa (11I1) Ha nepcoHanm3upoBaHHOe 00yUYeHHe B PAMKAX ACIEKTOB aHTJINii-
CKOTO #3bIKa Jyist crenuasbHbix 1eseil (ESP) u mepeBona. Ilo mMepe Toro, Kak BbICImee
oOpa3oBaHue BO BCEM MUPE OCBauBaeT IMU(pPOBbIE HHCTPYMEHTHI, IIePCOHATU3AIMS HA OC-
nose MU npegnaraer mepcueKTUBHBINA Ty Th I/ aJaITAIMH 00y IeHIs K WHIUBUIY A TbHBIM
npod M ydamuxcs. B ctarbe, MOCBSAIIEHHON MeKIYHAPOIHBIM U POCCUICKUM HCCJIe10-
BaHUAM U TPAKTHUKE MPENoJaBaHusd, PACCMATPUBAIOTCS OCHOBHBIE 00JIACTH TPUMEHEHHSI,
1e/IarornyecKye MpenMyIecTBa U 3TUIeCKne aciuekTol ucnojb3oBanus NN s nosbiire-
Hug 3OEGEKTUBHOCTH MTPeNoJaBaHusl s3blKa. B 3aKJII0UeHUH O TUePKUBAETCH BayKHOCTh
COXPaHEHUSI «9IeIOBEYECKOT0» MOJIX0/1a /I COXPaHeHns: 00pa30oBaTeTbHBIX IIEHHOCTEH 1TPU
MCITOJIH30BAHNN TEXHOJOTUIECKUX MMPEUMYIILECTB.

KarmouesBbie cioBa:/lncKycCTBEHHBII WHTEIEKT, MEePCOHATN3UPOBAHHOE O0YUeHMe,
ESP, nepeBoj, agantuBnoe obydenne, oOpa3oBaTebHbIe TEXHOIOTHH.

Ilepconanusanus cTaga OHPEeIeJSIONIM [IPUOPATETOM COBPEMEHHOTO 00Pa30BAHUS,
0COOEHHO B INHTBUCTUYCCKHX U B ayJUTOPUSIX C PA3HOOOPA3HBIMA KOTHUTHBHBIMHE CIIOCO0-
HocTsIMH. T'pa/TUIIHOHHEbBIE YHUBEPCAIbHBIE METOJIbI TPEHOJABAHUS TACTO HE MOTYT MPHU-
CIIOCOOUTHCST K PA3HBIM YPOBHSIM BJIAJICHUs S3BIKOM, CKOPOCTH OOyUeHHsT U MpOodheccuo-
HasbHBIM 1esiM |7]. B orBer ma 910 mckyccrsennwiit nuressekr (M11) cramoBurces: nu-
CTPYMEHTOM, KOTODBIH T03BOJISIET AaHAJH3NPOBATDH JIAHHbBIE B DEKIMe DEaJbHOIO BDEMEHN
W THHAMHYHO KOPPEKTHPOBaTh yuebHbiil mpornecc. CrenoBareabHo, H3ydeHHe ero HHCTPY-
MEHTOB JIJIsI TEPCOHATH3AIMN CTAHOBUTCS BAYKHBIM KPUTEPHEM JIJIsT TPero/aBaTeieii nHo-
CTPAHHBIX A3bIKOB |3]. B maunoii craTrhe paccMaTpUBaeTCs, KAK HEPCOHATM3AINS Ha OCHOBE
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NN menser nemaroruky ESP u mepeBoga, 0cOOEHHO B YHHBEPCUTETCKUX AYIUTOPUIAX CO
CMEITAHHBIM YPOBHEM MOATOTOBKH.

[Tox mepconanu3anueit oOyuenns ¢ nomornbio MY moHmMaeTcss MCIOIb30BaHUE AJTO-
PUTMOB MAIllUHHOI'O O6y‘leHI/IH 1 aHAJIUTHYCCKUX JAHHBIX JJIA aJdallTalllil yqe6HOFO KOH-
TeHTa, TeMiia, 0OpaTHOl CBsI3M M OIEHOK K IMOTPEOHOCTIM OTJAENbHBIX yJamuxcs. B oTim-
YUe OT CTATUIHBIX KypcoB, cucteMbl N mocTodHno cOOUpAaloT 1 HHTEPIPETUPYIOT JAHHbIE
00 y4eOHOM MOBEJIEHNUN, TAaKNe KaK Pe3yJIbTaThl TECTOB, BPEMsl BBHITIOTHEHUS 33 aHUi 1 MO-
JIeJTH B3aUMOJIEHCTBUA, YTOOBI IIPEJIOKUTH COOTBETCTBYIONINE KOHTEHT HJIH IOJIEPIKKY.
K x1r04eBBIM TEXHOJIOIUSIM OTHOCHATCS:

e V1-yaTboThl ¥ OHJIANH-HHCTPYMEHTHI, Takue Kak TWEE
e CucreMbl AaHAJUTHKE M aJANTHBHBIE CHCTEMbI yipasienus obydenneM (Moodle)
e ABTOMATH3MPOBAHHbBIE CHCTEMbI OIICHKU U 0OpaTHOl cBs3u (Grammarly, QuilBot).

B koHTekcTe 43BIKOBOTO O6paSOBaHI/IH 9T HHCTPYMCHTBL 00eCIIeUnBAIOT MI'HOBECH-
HOE€ HCHPpaBJIEHHUEC I'PDaAMMaTHKH, adallTUPOBaHHbIC MaTE€pHaJibl JAJid YT€HUA, KOHTEKCTHO-
3aBUCHUMbIE€ DEKOMEH AU 110 JIEKCUKE U KOPPEKTHUPOBKY TEMIIa O6y‘{eHI/IH Ha OCHOBE JaH-
HBIX, IIOJIYY€HHBIX OT YY€HHKa.

Kaxk npenogaBaresib, criermuan3upyoniuiicss Ha npenogasauun ESP u mepesosa, s mMo-
Iy HOATBEDP/ANTH, 9TO TH OOJACTU SABISMIOTCS WIACAJIHHONW CPeIoil Il MepCOHATM3AIIT
¢ nomotbio M, mocKobKy OHM OpHMEHTHPOBAHBI Ha KOHKPETHOE COJIepKaHWe W ITHPO-
KU CeKTP MoTpebHocTel yuamuxces. [oBopenne 4acTo aBasieTcs CAMBIM IICHXOJI0THIECKH
CJIOZKHBIM HABBIKOM JIJI U3YYaloIuX s3blK. CTpax mepej onmrmbKaMu, oCyzKJIeHHe CO CTO-
POHBI CBEPCTHUKOB M OTPAHUYEHHOE BpEeMs HA BBICTYILIEHUE B KJIACCE MPUBOJAT K KOM-
MYyHUKATHUBHOW MHIUOUIUT [1] Uncrpymentor UM cuumzkaior 3t Oapbepbl, npejjiaras:
Pa3roBOPHYIO MPAKTUKY 0€3 0CY2KJIEeHUS; BO3MOXKHOCTD 1TIOBTOPEHHUS MOIBITOK NOBOPEHMUSI;
AJANTAlTU K THTPOBEPTHBIM HJIW TPEBO2KHBIM Yy4YalllUMCHI.

CymrecTByeT HECKOMBKO MPUIOKEHHH, KOTOPbIe aKTUBHO HCIIO/IB3YIOTCs TPernoiaBaTe-
jgsvu 1 cryaeratamu B TamkenTtckoMm ¢mmmaae MTUIMO nng permennst nogo0HBIX MPO-
osrem. Kak moareep:kaioT mcCe0BaHUs, YIIPAB/IsieMble HCKYCCTBEHHBIM WHTEIEKTOM
4aT-60THl MOI'YT 3HAYUTE/ILHO IMMOBBICHTH YBEPEHHOCTH CTY/IEHTOB, CHU3UTH YPOBEHb Tpe-
BOXKHOCTH U 00eCIednTh HeMe[JIEHHYI0 KOPPEKIMI0 BO BpeMsi ycTHOU mpaktuku [1]; [6].
Yar-60TBI ¢ HCKYCCTBEHHBIM HHTELJIEKTOM UMATHPYIOT B3AMMOICHCTBHE B peaJIbHOM MHPE
(HaTpuMep, MeperoBOpbl 0 KOHTPAKTY WJIH CYJIeOHBIH TpoIece) U 00eceunBaioT WHII-
BU/IYAJILHYIO KOPPEKINIO 1 O0bsICHEHHE, 9TO OCOOCHHO TIO/IE3HO B MOLYJ/ISIX IOPUINIECKOTO
AHTJINICKOTO.

- Cucrembr Ha 0aze MU, takme kak Twee, MO3BOJISIOT MPEIOAABATESIM 1aBaTh M-
depeHITMPOBAHHBIE 33/ IaHUs 10 TOBOPEHUIO, & CTY/IEHTaM - BBIOUpPATH MaTepuaJi, COOTBET-
cryformmii ux Komdopry u korautusromy [2|. [Tnardopma Twee mMozkeT reHepupoBaTh
TEeMaTUIeCKUe TEKCTHI JIJId 3a/IaHU 110 TOBOPEHUIO U IUCHbMY, OPUEHTUPOBAHHBIE HA KOH-
KPEeTHBI{ YPOBEHb, U BKJIIOYAET HHCTPYMEHTBI JIJIs IIPeo0Pa30BaHus MOHOJIOIOB B JIMAJIOTH
2]

- Korma peub mumer o mepeBoje, Takue MHCTPpYMeHTHI, Kak Grammarly mim Deepl,
HHTETPHPOBAHHBIE C AHAJUTHKON OOyUEHUd, MO3BOMIOT CTYAEHTAM HOJIYYaTh OOpaTHYIO

CB43b 0 CUHTAKCHUYECKON ACHOCTHU, CBA3HOCTU U TEPMHUHOJIOTUYCCKOMY COOTBETCTBUIO B
pexKumMe peaJibHOro BpeMEHH, YTO OY€Hb BazKHO JJId IIOATIOTOBKH II€PEBOAYINKOB.

- IIporpecc yvamuxcs OOBIYHO MOYKHO OTCJIEXKHBATH C IOMOIILIO 00Pa30BaTeJHHON
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LMS-mnardopmbr Moodle. [Ipenogasaresin MOIyT MOy YUTH JOCTYI K HHAOPMAIHOHHBIM
HaHe sIM, TTOKA3BIBAIOIINM TPYIHOCTH YUAIIUXCsI, BPEMsI, 3aTpaYiBaeMoe HA BBITIOJTHEHHE
BaﬂaHI/Iﬁ, 1 MOAeJIn BOBJICHEHHOCTH, 4TO IIOMOI'a€T UM IIJIaHUPOBATDh HEJIeBbIC 3adaHud AJIdd
3aHATHN.

[IpeumyriecTBa BusgHuS epconaan3anun Ha ocuose V1 na onbiT npernogaBanus Mo-
ryT OBITH CJIEYIOTIUMU:

- IloBbilenne BOBJIEUYEHHOCTH yYalluxcsd OJ1arojaps akTyaJlbHOMY M COOTBETCTBEHHO
CJIO’KHOMY KOHTEHTY;

- IloBbitienyie ypoBHs 3alIOMUHAHKUS U YBEPEHHOCTH B cebe OJarogaps WHITMBULYATb-
HOMY HOJXOIY U TeMITy 0Oy4YeHud;

- DKOHOMUS BpeMeHHU IIperojiaBaTe/ieil IpH BHICTABICHUN OICHOK U IJIAHUPOBAHUU KOH-
TEHTA;

- Pannee BoIsIBII€HIE CTYOJEHTOB I'DYIIIIBI PHCKa C IIOMOIIbLIO HOBG,ILGH‘IGCKOIL/i aHaJIUTHUKHA.

OMIUpHYECKUe UCCIIeI0BAHNS OITBEPAKIAIOT 3TU pe3y/ibraTsl. Hanpumep, yuamuecs
B cpejie, MepcoHaTn3npoBannoii VI, 1eMOHCTPUPYIOT CTATHCTHYIECKH 3HATHMbIE YLy dIie-
HUA B yClIeBacMOCTU U 110CJIEJ0BATC/IbHOCTHU 110 CPaBHCHUIO C CTaH/JaPTHbLIMU I'DYIIIIaMU
obywenus [5].

Opnako npu Bueapenunn VU B mponece obyuennst Hen30eKHbI HEKOTOPBIE MPOOIEMBI.
NI B obpa3oBanum MogHAMAET BayKHEHITHE STHICCKHE BOIPOCH:

- [Ipeaszgarocts anmropurmos: Mogen N, oOy4ennbie Ha y3Kkux HAOOpax JaHHBIX, MO-
I'YT HECIIPABEJINBO CTABUTH B HEBBITOJIHOE TTOJIOKEHUE OITPEIeACHHBIE TPYIIBI yYAIIHXCS.
Konrent, cozmannniit 1M, yacto MoxKeT cojiepzKaTh OMIMOKH UJIM BBOJAINNAE B 3201y K 16-
HEe JaHHbe [2].

- Kondugennuaabuocts JaHHbXx: COOp MOBEIEHYECKUX JTAHHBIX CO31AeT PUCKH, €C-
JIn He obecreduBaTh IPO3PATHOCTh U 0E30IMACHOCTH, & paciupocTpaHseMas HHMOPMAIU
JIOJI2KHA BCETIa IIPOBEPSThCS B HECKOJIBKUX HCTOUYHUKAX.

- UpeamepHasg aproMaruszanus: Upe3aMepHas 3aBucUMOCTL 0T UM MoxKeT mpHBECTH K
CHUZKEHUIO YPOBHY 4Y€JIOBEUYECKOI'O CYZK/IeHHS, KPeaTUBHOCTU U dMuaTuu B o0yuenuu. NN
HE MOKET 3aMEeHUTH HOJJTHHHOe YesIoBeYecKoe OOIeHHe Wil pasbsacHeHus yauress [1].

Jns pemmenns srux npobiaem MunncreperBo obpazosanusi CITTA [4] pekomenyer uc-
MOJIb30BAThH MOJIXOJI, «4Y€/I0BEYECKOT0 BMEIIATEIbCTBAY, 00ECIIeYnBaIONNil TieJaroraM KOH-
TPOJIbL HAJT PEIICHUSIMU, IPUHUMAEMbIMU HA ocHOBe VM, 1 KOHTEKCTHYIO WHTEPIIPETAINIO
PE3YIbTATOB.

B zaksmiouenue g xoresa Obl MOJYEPKHYTH, YTO HCKYCCTBEHHBIH HHTEJJIEKT IIPE/I-
cTaB/sgeT cobOi MOIIHYIO BO3MOXKHOCTH JJjIs IEPCOHAIUBAIUN S3bIKOBOI'O 0Opa30BAHMUS,
ocobenno B pamkax ESP u obydenust nepepoay. Ognako npu uarerpamun U neodxomumo
VIEJSTh MePpBOCTEIIeHHOe BHUMAHUE IIeJarorHdecKoil IeeHaIIPaBIeHHOCTH, STUIeCKHM
rapaHTUsM W PACIIUPEHUI0 BO3MOXKHOCTeH mpemomaBarens. [Ipu mpaBuabHOM OasaHce
NN moxker ycmjinTh, a He 3aMEHHTH YejioBedecKuil pakKTop B M3YUEHUHU sI3bIKa, CJlej1aB
obpa3oBanue 6ojiee crpaBeInBbiM, 3PGHEKTUBHBIM U yBJIEKATETHHBIM.
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CpaBHUTEAbHBIN aHAJIN3 TPAJUINOHHBIX
9KOHOMETPUYIECKNX METOA0B M MCKYCCTBEHHBIX

HeiipOHHBIX ceTeii B MPOTrHO3MPOBaHIN (PMHAHCOBBIX
BPEMEHHBIX pd/10B Ha npuMepe maaekca PTC

IIpurunna JI.C., Kasun FO.A.
https://doi.org/10.5281/zenodo.15510969

Annoramus. B pabore nmposemeHo cpaBHHUTENILHOE HccaenoBanne 3h(peKTUBHOCTH CTa-
THCTHYIECKUX IKOHOMETPUYECKUX METOJ0B M HCKYCCTBeHHBIX Heiiponubix cereii (MHC)
JI TPOTHO3WPOBaHUS (PUHAHCOBBIX BPEMEHHBIX PAM0B Ha mupumepe ungekca PTC
(2015-2021 rr.). Tpa unuoHHBIH MOAXOJ BKJIIOYAT IOCTPOEHHE KYCOUHO-THHEHHOTO
TpeHga ¢ (GUKTUBHBIME TMEPEMEHHBIMH W CE30HHBIX TapPMOHHK MeETOJI0M HAWMEHBITHX
kBajparoB (MHK), torna kak MTHC peanuzoBana depe3 MHOTOCJOHHBI MEPCENITPOH B
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MATLAB. O6a MeTona NpoJeMOHCTPEPOBAIN BHICOKYIO TounOoCTh (R% = 0.91), ogmaxo
HelffpoHHbIe ceTH TOTPeOOBAIN AJANTHBHOTO TepeoOydeHus I MUHUMU3AIUN ONTHOOK
IPOrHO3a. BhIsABIEHO, YTO CTPYKTYDHbBIE H3MEHEHUsl JAHHBIX (CKadoK uHjaekca B 2020
I.) KPUTHYECKH BJHUSIOT HAa KadecTBO Mogeseii. KiodeBoil BBIBOJ: TpaJMIMOHHBIE Me-
TOMBI 0OECTIEYNBAIOT TPO3PAYHOCTD U cTabmIbHOCTh, & IHC — rubkocTs mpu ycaoBun
JIMTHAMUYECKOTO0 OOHOBJIEHUS JAHHBLIX. [IpeiokeHbl peKOMEHIauu 0 BHIOOPY TOIX0/A
B 3aBUCUMOCTH OT 33184 aHAJIU3A.

CoBpeMeHHBIE METO/bI aHAJIN3a (DUHAHCOBBIX BPEMEHHBIX PAJIOB CTAJIKHUBAIOTCA C HPO-
OJIeMOi aJanTalli K CTPYKTYPHBIM H3MEHEHUSAM, TAKUM KaK KPU3UCHI WIH HMaHIeMHH.
Knaccuueckne sKoHOMeTpUUECKHE MOJEIN, OCHOBAHHBIE HA TPEHIAX W CE30HHBIX KOMIIO-
HEHTAX, 00eCIeYnBAIOT UHTEPIPETHPYEMOCTb, HO TpebyloT pyunoii nacrpoiiku |1-2|. B
IpOTUBOBEC UM, HcKyccTBeHHble Hefiponnbre cetn (ITHC) npegararor aBroMarnsupoBas-
HOe oDydUeHme, 0/IHAKO uX 3PPEeKTHBHOCTb BHE 00yJaroIeii BHIDOPKH OCTAETCS TIPEIMETOM
nuckyccuii. [egb paboThl — CpaBHUTH TOYHOCTH M yCTOMYNBOCTD JIBYX MOJIXO/IOB HA MPH-
mepe nngekca PTC, moasep:keHHOr0 pe3knM kosaebanusm B mepros nangemun COVID-19.

NcnonnzoBanue TPAANINOHHDBIX 3IKOHOMETPHUYIECKNX MeEeTOJ0B

[Iepen mocTpoeHWEM € TOMOIIBIO PA3JIUIHBIX MTPOTPAMMHBIX MPOIYKTOB IKOHOMETPH-
YeCKWX MOJeJIeil 33JJAHHOr0 BPEMEHHOTO Psijia, OMUChIBaoNero n3Menenne nujaekca PTC
BO BpeMeHHU, ObLT MPOBEIeH BU3YAJILHBII AaHATN3 JTAHHOTO TTPOIECca, B XOJe KOTOPOTO BbI-
SICHUJIOCH, 9T0 B 1ejaom maAeke PTC comepxur Bocxogsiuit Tpena. Ilpu sTom mocse
60 mecsieB HaOIIOJAEHUS XapaKTep WHIAEKCA pPe3Ko m3Mmensercd. [Ipumenenue Kpurepus
Yoy no3BoJisieT cjiesiaTh OJIHO3HAYHBINA BBIBOJI, O HAJHYUE CTPYKTYPHOTO CJIBUT'A B Xapak-
Tepe pacCMaTpPUBAEMOTO SBJIEHUS, B CBA3U € YeM Jijid OoJiee KAa4eCTBEHHOW AITPOKCHU-
MaIlil BPEMEHHOTO Dsla HeOOXOIUM HCIOIb30BATh KYCOUHO-THHEHHBIH TPEH U BBECTU
B PACCMOTpEHHe COOTBeTCTBYMIIne (bUKTHBHBIE EPEMeHHbIe CIBUTA W HAaKJIOHA |1, 3-4,
7]. Kpome Toro, mosiydeHHble IPU 9TOM OCTATKH BPEMEHHOTO DsIJIa HE SIBJISIIOTCS CTAIHO-
HAPHBIM CIYYAHHBIM IIPOIECCOM, UTO ABJISETCS 0OA3aTeHbHBIM ¢ TOUYKH 3PEHHS BBITOJTHE-
nus ycaosuit laycca-Mapkosa. B pesyiabrare npumenenus naacrpoitku MS Excel Anajuz
nauabiX - Aragn3 Oypbe ObLIO YCTAHOB/IEHO HAJUYNE B IMOJYIEHHBIX OCTATKAX BPEMEH-
HOTO DsJIa IUK/JIUYECKOl KOMIIOHEHTHI B BHJIE JBYX JOMUHHDPYIONIUX TapMoHuK. llocne
BBIYUTAHUS U3 UCXOAHOTO PAJIa TPEHJa, & TaKyKe IMUKJINYIeCKONl KOMIOHEHTBHI, IO/TyY€H-
HbIE€ OCTATKH MPHOOPETAIOT KavyecTBa CTAIMOHAPHOTO CJIyYaifHOTO Tpolecca, MMEIOINIero
ABTOKOPPEANHOHHYIO (DYHKITUIO ¢ HU3KUM yPOBHEM OOKOBBIX JlenecTKOB. CTpOro roBops,
COCeJTHUE OTCUETHl OCTATKOB OCTAIOTCS KOPPEJTMPOBAHHBIMU, UTO BCe-TAKU HAPYIIAET OTHO
u3 ycsaosnuit ['aycca-Mapkosa. OmHako Mojiesib B BH/Ie CYMMBI KYCOUYHO-JIMHEHHOTO TPEHIa
U MUKJINIECKONH KOMIIOHEHTHI U3 JBYX TAPMOHHUK PA3HBIX YaCTOT U AMILTUTY/I, MOYXKeT OBITH
HCIOJIb30BaHa Jyist nporuosuposanus nujgerca PTC na Gumkaiiniyo nepcnektusy|l. 8).

JlucniepcrOHHbIN aHa/In3, OCHOBAHHBIN Ha pacyere obIIeill Juciepcuu, HeOObsCHEHHON
n 00bICHEHHO YacTu 001Iell JUCIepCun, MO3BO/ILeT PACCIUTATD KOIMPDUIUEHT JeTepMu-
HAIUU U CHOPMYJIUPOBATH BBIBOJ O KAa4eCTBE MOCTPOCHHONU IKOHOMETPHUUYECKON MOJIEJIH.
Koadpdunuent gerepmunanuu i JAHHOW MOJIEH, YIUTHIBAIONEH U TPEH, 1 CE30HHYIO
BOJIHY, jocTuraeT Bequmuuubl R? = 0,91, 4To dBIdercd BecbMa 3HAYMTEILHOI BeJIHYH-
HOU M CBHJIETEJBCTBYET O BBICOKOM KadecTBe AMMPOKCHMAIUHU € ee TMMOMOIIBI0 MCXOTHBIX
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CTATUCTUYIECKHUX JAHHBIX.
HNcnoab3oBanue nmporpaMmmMHoro kominiekca Matlab

[Iporpammusrii koMmrreke Matlab mo3Bosisier MEHOBATH CTOb TPYIOEMKHI MPOTIECC TO-
CTPOEHU IKOHOMETpUIecKoit Moenu. (g 3Toro Hamo ncnoabp3oBaTh Regression Learner
Ha Bkjajke APPS na jienrte, mubo npuMennTs annapar MCKYCCTBEHHBIX HEIPOHHBIX Ce-
reii (MHC), koTopsrii peasnsyercs ¢ moMoInbio rakux nHeTpyMenToB Kak Neural Network
Toolbox mnu Neural Network Fitting [1, 3-4].

C moMoIpo BEIOOPKH, BKIOYAONEH 7 BCEro 00beMa NMMEIOIINXCS HCXOAHBIX TaHHBIX,
npoBeieM oOydeHne HeipoHHOH ceTn, mcroan3ysa aaroputm feedforwardnet. IlycTs Heii-
POHHAA CETh COAEPXKUT JBa cjosgd ¢ 10 HeifpoHaMu B CKpBITOM cjioe. B ToM ciydae, Koraa
IPOTHO3HBIE MOMEHTHI BPeMeHH BBIXOIAT 3a Ipeaebl o0ydaromieil BHIOOPKH, TOYHOCTH
HPOTHO3MPOBAHUSI 3HAUUTEIBHO YXYIIIAETCsI, pa3dpoc TeKyIUX 3HAYeHUH KOHTPOIbHOMI
BBIOOPKH OTHOCHUTEIBHO IMPOrHO3HBIX 3HAYEHUH CHIBHO BO3PACTAET.

Jlna obecneveHns MpHEMIEMONl TOYHOCTH IIPOTHO3a, IEJIecCO00pa3HO C IOSBICHHEM
KazKJI0r0 OYepPEeIHOI0 M3MePeHHsI U3 KOHTPOJIbHOIT BBHIOOPKH, BKJIIOYATH 9TO H3MEPEHHE
B 0o0y4JaoIy BeIOOPKY u mepeodOydars NHC mHa mamHOM CKOMB3sIeM wHTepBaJe. [Ipu
9TOM MpeJCKa3aHHbIe 3HAYEHNs] B COCTaBe JAHHOTO JWHAMHUYECKOTO IMaNa30Ha, 3HAUH-
TeJBLHO JIYUIe AMMPOKCUMHPYIOT HCXOIHBIH MaccuB HaHHBIX. OmmrbOKa OINeHWBAHUS I10
dpuKCHPOBAHHOI BBIOOPKE, KpOME TOTO, BKJIIOYAET B CBOH COCTaB BeCbMa 3HAYUTEIbHYIO
CHUCTEMATUYECKYIO KOMIIOHEHTY, B OTJIHYUE OT OIIUOKHU OIECHUBAHUA HA CKOJIb3AIIEM HH-
tepBaje. OTcioja caeayeT 09eBUIHOE IMPEBOCXOJACTBO MPOrHO3UPOBAHUS 110 BHIOOPKE Iie-
PEMEHHOU NJINHBI.

KpomMe y2Ke yIIOMSIHYTBIX HHCTPYMEHTOB B coctaBe Matlab nMeerca Takzke mporpaMm-
Hasl KOMIIOHEHTa C BecbMa yJ00HbIM unTepdeiicom Econometric Modeler, koropas 103-
BOJISIET CO37[aBaTh MOJIEIN aBTOPErPECCUU M WHTEIPUPOBAHHOTO CKOJIB3SIIEr0 CPEIHErO
ARIMA B ToM 4mcJie n ¢ y9eTOM HE TOJIBKO TPEH/a, HO M Ce30HHOIT KOMIIOHEHTHI Season
ARIMA. Ix ncnosb3oBaHme TTO3BOJIAET Peaan30BaTh BHITIOJIHEHIE TAKOIO yCaI0BHs [aycca-
MapkoBa Kak OTCYTCTBHE KOPPEJIMPOBAHHOCTH TOCIEI0BATEHHBIX 3HAYEHWH OCTATKOB
Bpementoro psija [1]. Kpome Toro, Econometric Modeler mossoJisier paccaurarh 3Hade-
Hus nHpopMannoHHbX KpuTepreB Akanke AIC u Baiteca BIC. /lanHbie Kpurepun, ¢ oj-
HO# CTOPOHBI, YIUTBIBAIOT TOYHOCTH HMOATOHKH IKOHOMETPHUUECKOH MOIEN MO, HCXOTHBIE
JIAaHHBIE, & C JAPYTOi CTOPOHBI - CJA0KHOCTH MOCTPOCHHONH MOIETH.

BriBoawi. Tpamunuonuslii mogxoa K 06paboTKe BpeMEHHBIX PSJIOB COCTOUT B MTOCTPO-
€HNH YKOHOMETPHUYECKON MOJie/in B BUJIE YPaBHEHUS, KOTOPOE dYallle BCEero BKJIOYAET B
cebs TPeH U IUKJAnYecKoe (ce30HHOE) Kosebanue. [lapaMerpbl n TpeHa, U rapMOHHYe-
CKOTO TUK/IMYECKOTO KOJIeOaHNs OIEHNUBAIOTCH B COOTBETCTBUH C KPUTEPUEM HAUMEHBITUX
KBa/IpaTOB. XapaKTepPHOH 0COOEHHOCTHIO JIJAHHOTO MOJX0/IA SABJSIETCS MPOCTOTA, TOJIyYe-
HUsI IIPOCHO3HOIO 3HAa4YeHusl (IIyTeM MOJCTAHOBKU B ITOJYUYEHHOE YDABHEHHE).

AsbTepHATHBHBIM MOJIXOJI0OM K MOCTPOCHUIO KPUBOii perpeccuu (TpeH/Ia B CIydae Bpe-
MEHHOTO PsIJIa) sIBJIsIeTCsl IPUMEHeHre UCKYCCTBeHHbIX Hefiporubix ceteil (MHC). Oxnako
B CJIydae MOJYUYeHHs! MPeJCKA3aHHOrO (MPOTHOZHOIO) 3HAYEHHsI BHE TIPEJIesIOB 00y daro-
TIeil BHIGOPKH CHJIHLHO BO3PACTAIOT MOTPEITHOCTH ONECHUBAHUA. I CHUKEHUs TAKUX TO-
IperrHocTeil npejIaraeTcs TPUMEHUTH 00y 9aloNIy 0 BEIOOPKY HA CKOJIB3SIIEM HHTEDBAJIE,
BKJIIOYasi B HEr0 Kazk/[0e OYepejHoe HOBOEe M3MEPEHHe W MCKJI0Yas U3 MHTePBaJIa MCTO-
pudecku camoe ctapoe. Takum 0Opa3oM IPUMEHAETCS CKOJIL3AIasd 00yvarolias BHIOOpKa
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bUKCHPOBAHHOTO 00beMa, KOTOpas CABUTAETCS BIPABO C MOSBJICHHEM KaxKIOTO OYepe/I-
HOT'O U3MeEpeHUs.
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Annoramuga. B pabore nposeneno cpaBHerne 3G@GEKTHBHOCTH TPEX MPOTPAMMHBIX
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npoaykros (MATLAB, SPSS Statistics, Loginom) jijisi TOCTPOEHHSI CE30HHBIX IKOHOMET-
puuecknx Mmozeseir SARIMA Ha mpumepe BpeMeHHOTO psifa KOJIHYECTBA IACCAKHPOB
asuarpancnopra B P® 3a nepuoy 20182023 rr. B kadecrBe Kpurepues OLEHKH MO/Ie-
Jeit ucnobzoanbl koddduuent jgerepmunanuu (R?) u undopManuoHHbiii KpuTepuii
Akanke (AIC). Pesynbrarsl mokasaan BHICOKYIO CONJIACOBAHHOCTH IPOIHO30B MKy HH-
crpymentavu (R? = 0,937 — 0,971), oauako mwrardopma Loginom npojeMoncTpupoBaia
HAWIY4IIne MOKa3aTeJIn TOYHOCTH U ya00cTBa mMHTepnperanuu. Pazpaboran mMeTommde-
CKUIl MTOAXO0/ K BBIOOPY MPOTPAMMHOIO ObecievdeHus /I 33729 IKOHOMETPUIECKOT'0 TPOo-
THO3UPOBAHUS, YIUTHIBAIONINI OaJaHC CIOKHOCTH MOJENIH W TOYHOCTH ANMpPOKCHMAIUH.

KntoueBbie cjoBa: BpeMeHHON Psf, IKOHOMETpUUeCcKas MOJIeTb, CE30HHAS KOMIIO-
HeHTa, HHMOPMAIMOHHBIA KPUTEPUi, aBTOKOPpEJIANMOHHas (PYHKIUS, KOppeJIorpamMMma,
aBTOpErpeccus, CKOJIb3sllee cpejiHee, CpeJHeKBalpaTuiecKas onuodKa.

[Ipu pernrenun KOHOMETPUUECKHUX 33/1a4 BECbMA BAXKHYIO POJIb UI'DAET [PABUJIbHbBIH
BBIOOD IMPUMEHSAEMbBIX POIPAMMHBIX CPEJICTB, KOTOPbIE JIOBOJLHO YacTO HA OJHONW U TOM
JK€ BPEMEHHOI BBIOOPKE JIAI0T PAa3/IUYHbBIH PE3y/IbTAT.

[IporunosupoBanme cOruaIbHO-9KOHOMUYECKHX TTOKa3aTeseii Tpebyer y4uéra CTpyKTyp-
HBIX OCOOEHHOCTEHl JAHHBIX, BKJIIOYas TPEHJ, CE30HHOCTh M aBTOKOPPEJISIHIO OCTaT-
KoB. Kitaccuieckue MeTO/bl PErpecCHOHHOTO aHAIM3a, OCHOBAHHbIE HA yCJoBUAX laycca-
MapkoBa, 9acTO OKA3bIBAIOTCS HEIPUMEHHMBIMU H3-33 KOPPEISIUE MEXKIY MOCJIeI0Ba-
TeJLHBIMA HAOJIIOACHUAME BpeMeHHbIX psiioB [1-3]. Mogear ARIMA (AutoRegressive
Integrated Moving Average) MO3BOJISIET TPEOJOJIETH ITO OIPAHIMYEHUE 3a CYET KOMOUHA-
IIIT ABTOPETPECCUH, CKOMB3AMIETO CPeIHero u AudGepeHnnpoBatust ¢ yI6TOM Ce30HHOCTH.
Huzke Oyner paccMOTpeHO NpUMEHEHHE TPeX MPOIPAMMHBIX HPOJAYKTOB JJIS ITIOCTPOCHUS
naHHOH Mozenn, a mMmenuo: Loginom, Matlab u SPSS. B kauecTBe MCXOMHBIX JTaHHBIX
HCIIOJTB3YETCA O/IHA M Ta YKe BLIOOPKA KOJNYECTBA MACCAXKUPOB, EPEBE3CHHBIX aBUAIMOH-
HbIM TpancrnoproM B P® 3a nepuos ¢ guBaps 2018 r. no jiekabpp 2023 .

Ananurunueckada miaardgopma Loginom mnpegocranisier BO3MOKHOCTb TTHPOKOTO
BBIOOpA MHCTPYMEHTOB JIJII SKOHOMETPHYECKOro aHaju3a. B jpannoit pabore mpumens-
qauch aBa u3 HuX: Aprokoppensanng 1 ARIMAX. Biok ABrokoppensius (hopMEPYET aB-
TOKOppeasaiuonnyo dyaknunio AK®D, a TakykKe 9aCTHYIO aBTOKOPPEISIINOHHY O (DyHKITHIO
YAK® 3a/aHHOTO CTATUCTHYECKOrO ToKasaress Transportation (mepeBoskn), mpeaHa-
3HAYEHHbIE JIS HEPBHYHOIO CTATUCTHYECKOro aHasmsa |3, 5-6|. B cBoio ouepens 610K
ARIMAX npeanasnader HemoCpejCTBEHHO s TOCTPOEHUS MOJEIN CE30HHOI aBTOpe-
IPECCUH W WHTErPUPOBAHHOIO CKOJIB3sIIIero cpeaaero SARIMA.

Ha puc. 1 mpejcraBienbl pe3yabTaThl MOJAETHPOBAHUS: TPAPUK UCXOTHOTO BPEMEHHOTO
psia, rpaduK TPOrHo3a B cOOTBeTcTBUE ¢ Mone1bi0 SARIMA wa waTepBase Hab/I01eHN S,
U IPOrHO3 Ha IpeacTodiiue 12 MecdareB BIepe/l, & TAKXKe ONTUOKN alPOKCUMAIINN UCXOT-
HBIX JAHHBIX TOCTPOCHHON MOJIEIBIO.
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Puc. 1. Hexoonvie darrvie 2K0HOMEMPUYECKO20 NOKA3AMEASR, NPOSHO3 U OWUOKA
annpoxcuMayuL

B pesyabrare nas nocrpoennoii Mogean SARIMA kosddunuent merepuunanun 12
coctasma 0,971.

B wunTepecax moctpoenusi skonomerpuueckoit mojgenu Season ARIMA mo Tem ke
HCXOHBIM JAHHBIM C YI€TOM CE30HHON KOMIIOHEHTHI BHIOpaH mHCTpyMeHT Econometric
Modeler makera nporpamm Matlab [1-3]. Kak u B ciaydae npumvenenust miarhopMbl
Loginom, npu ucnonbs3oBannu Econometric Modeler crpounuce rpacdukn dyarmmit AKD

u HAKO.

Ha puc. 2 npusejennt pesyibrarsl npumetnenusi mojesun SARIMA u paccunrannbie
KO3 PUITMEHTH yPaBHEHUS MOJIEIN.

700 Mode | Fir
= —m : Parametars
600 ¢ | SARIMA,_Trarspostationd | A f 1 Parameter| Value |Stamdaed Error 1 Statistic | P-Value
1 | 1 Constant tF= 1289 25015 Qo
500 ¢ A fl I | FERY ART) 0383 DOTH 113ATS 10T00e-20
400 | A i\ f f ,\_.,* 1 SARZ) 06683 04253 53133 1076Se-07
Iy M\ vy Maj1) Q201 01sT2 1M 0200
300 [ _,-' P - 1 SMAY 1] 10000 01833 54554 4 BEERe-0F
2‘0-0-“ 4] L . Waanes HT 5441 MGG EIBE2 1ISTh-10
100
10 20 30 40 50 Lo T
Index
a0 Residual Plot
[ - - - = Goodness of Fit
SARIMA_Transporiation? Rescuals F
T Meature Wl
0t ) —4—1 1 AL 03 01
. | A A B £ 9609
OF A==+ FATR IWTA —I =
| |
. |
20t ' .
L |
=40
10 20 30 40 50 i1 10
Index

Puc. 2. Pesyavmamo, npumenenus u Koapduyuermor ypasnernus modeau SARIMA
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Kpowme Toro, Ha puc. 2 npeacTaBiaeHbl 3HAYeHHS HHGOPMAIMOHHBIX KPUTEPUEB AKanKe

AIC u Baiteca BIC.

Nudopmalimonabie KpUTEPUH IPUMEHSIOTCA B 9KOHOMETPHUKE TIPH CPABHEHUU PA3TIHU-
HBIX METO/IOB PeIIeHus OJHON M TOH Ke IKOHOMeTpuueckoir 3ajaqdn. [Ipu 3Tom ¢ oxHO
CTOPOHBI YYUTBHIBACTCA CTEIEHD MOJTNOHKA MOJIC/IN MO/ NCXOAHbBIE JTAHHBIE, & C APYTON CTO-
POHBI YYUTHIBACTCA CJIO?KHOCTH MOCTPOEHHON MOAE/IU, TO €CTh KOJIMYeCTBO OLEHUBACMBbIX
mapameTpos [3-4].

Tak, Hanpumep, HHGOPMAIMOHHBI KpuTepuit AKanke MOKHO PACCIUTATH 1O (hOPMyJIe:
2k
AIC = = 4+ In¢?
n

Bnech 62 - oueHka JIUCTIepCHU CJlydaitHoii ommmubKu (CymMMa KBaJpaToB OCTATKOB, Jle-
JIeHHas1 Ha 00beM BBIOODKH );

k — KOJIMIeCTBO OIEHNBAEMBIX IIAPAMETPOB B MOJIEJIH;

n — 00'beM BBIOOPKH.

YeM MeHbITe KPUTEPHUI, TEM JIyUIle MpelJI0ZKeHHAT MOIEb.

Vcnonb3yst naGOpMAIUOHHBIE KPUTEPHH YI00HO CPaBHUBATH IIPeICTaBJIECHHbIE B JIaH-
Hoit pabore Tpu momean ARIMA, mocTpoeHHBIE ¢ IOMOIIBIO TPeX Pa3JIuYHbIX HTPOTPaMM-
HBIX IpoayKTOB. Tak, HampuMep, B caydae npuMerenns Matlab mveem AIC=603,8601.

B mporpamMHOM makere cratrumctudeckoro aumaium3a SPSS Statistics Takike

MMeeTCsl BO3MOYKHOCTD TocTpoenust Mogenn ARIMA ¢ yuerom ce30HHONH KOMIOHEHTHI |1,
3.

Ha puc. 3 npeacraBienbl MOIy9eHHbIE CTATHCTHKH TOCTPpoeHHO# Momenm ARIMA.

Cramied Tamde Loy e ne

’ CTATHCTHIES ROAMOMIN MOSEMK C-cTatwiniand Nuura-bonca (18)

Yucno I CTIUMOHIDH T

Mozens npasHcTopos | WA R-rpagpar R-t#agpar CratecTiem OF e TF FITEYS 19 plipocon

ARAINGDEROIT-
Mogens_1

1 a7 937 23480 4 030 0

Puc. 3. Onucanue nocmpoennoti modeau ARIMA

IIpu sToMm Koapdumment R? = 0,937, 9TO CBUIETEIBCTBYET O BHICOKOM KadecTBe I10-
CTPOEHHOH MOJEIH, XOPOIIO OMUCHIBAIONIEH MCXOTHbIE CTATHCTUIECKHE JaHHbBIE,

B xome uccieioBannus BBISICHUIOCH, YTO NporpaMMHBIe KomIiutekchl Matlab, SPSS u
Loginom mamoT OIpHMEpPHO OIMHAKOBBIA Pe3yJbTaT, OAHAKO MPEANOYTEHHE CJIeIyeT Bee-
TaKW OTIATH HOCAETHEMY U3 IePedrCJIeHHBIX.

OHrM U3 BayKHBIX HAYYHBIX PE3YJILTATOB MPOBEJIECHHBIX UCCICTOBAHWN SIBISETCS Pa3-
pabOTaHHBII MeTOJMYEeCKUl 1M0JIX0/ K OLUEHKE M BBIOOPY LPOIPAMMHOIO CPEJICTBA, JIJIs
pereHns 3KOHOMEeTPUYEeCKHX 3aJiad. [IpaBuibHbIil BIOOD IUGPOBOrO MHCTPYMEHTA Ha
OCHOBE TIPEJJIOZKEHHOTO TIOJIX0/IA TTO3BOJISET MOy YUTh MAKCUMAIHHO TOYHBIE PE3YJIHLTATHI
aHaan3a (PUHAHCOBHIX U COMMAIBHO-IKOHOMIYECKUX MPOTECCOB, YTO OKA3BIBAET HEITOCDE/I-
CTBEHHOE BJIMSHIE HA KaueCTBO MPUHUMAEMBIX DelleHui.
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Onenka 3¢dpPeKTUBHOCTU PUCK-MEHEIKMEHTA,

MHBECTUIIMOHHBIX OAHKOB C ucnoJjb3oBannem AHP
MOJIeJIN

Paumosa I''M., Oagnaosa M.III.

YHueepcumem MUpO@O’lZ IKOHOMUKYU U JUNAOMATIUY graimova@uwed.uz
https://doi.org/10.5281/zenodo.15510992

Amnortanusa

Ilenanbo HACTOSAIIErO HCCAEIOBAHUS SBJISETCS TMOCTPOEHHE W SMIMPUIECKOE TECTUPO-
BaHHe MOJE/IH OleHKN 3P MEeKTUBHOCTH U HEAPMEKTUBHOCTH PUCK-MEHEI2KMEHTa, CHCTEM-
HO 3HAYUMBIX HHBeCTHNHOHHBIX O0aHKOB CIIIA B yciaoBusax rrobajbHOro (hbuHAHCOBOTO
kpusuca 2008 roma. B pabore nmpumensiercss Merosn anaausa uepapxuit (AHP), mosso-
JIAIONMKH arperupoBaTh KOJIUIECTBEHHbIE U KaUeCTBEHHBIE IMOKA3aTeJ M B paMKax JIOrHJe-
CKHU CTPYKTYPHPOBAaHHOH mepapxmuu. AHaIn3 oxBaTbiBaeT naTh OaHkoB: Goldman Sachs,
JPMorgan, Morgan Stanley, Merrill Lynch u Lehman Brothers. Pazpaboranubie mozesu
JIEMOHCTPHUPYIOT ycroitunBoe noMmuHupoBanue Goldman Sachs mo mHTErpaJbHBIM METpH-
KaM 3(pdekTUBHOCTH 1 MUHUMA/IBHBIE 3HAYCHUS TTOKa3aTe e Headdexkrusnoctu. Pabora
MOJITBEPZKIAET BBICOKYI0 WH(MOPMATHBHOCTh U npuMeHnMOcTh Metona AHP maa omenkn
KOMILJIEKCHBIX (DUHAHCOBBIX PUCKOB.
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Bsenenue

Mex nynapoanbiii uHancopblit Kpusuc 2008 roga 0OHAXKHUI CHCTEMHbBIE YSI3BUMOCTH
1J100aJIbHOTO HAHKOBCKOT'O CEKTOPA, BHI3BAHHBIE KAK MAKPOIKOHOMUYECKIMHU TIIOKAMH, TaK
1 MHCTUTY UOHAJIBHON Hemoonenkoii puckos. Ocoboe BHUMaHWE B OCTKPU3UCHO JUTEpa-
Type yAeadercd WHBECTUITHOHHBIM OaHKaM, MHOI'HE U3 KOTOPbLIX UT'PAJIH KJIIOYEBYIO POJIb
B pa3pacTaHW¥ CUCTEMHOI'0 PUCKA W B MOCJEYIONIEM KOJLIAINCE JIOBEpHUA Ha PBIHKE. TeM
CaMBbIM BO3HHUKAET HEOOXOIUMOCTH KOJUYECTBEHHOW OINEHKH yCTOWYIUBOCTH W IPheKkTHn-
HOCTY MPUHATHIX B 9TUX OPraHU3AIMAX PEelleHnil o yiupaBaeHnio puckamu. CoBpeMeHHbIE
MeTO/Ibl MHOrOaKTOPHOTO aAHAIM3a, B YACTHOCTH MeToJ aHaiu3a nepapxuii (AHP), nator
BO3MOKHOCTh HHTEIPUPOBATH KAK KOJIMIECTBEHHbIE METPUKH (JIMKBUIHOCTD, KATIHTAIA3A-
1Usl, YPOBEHb TOKCHYHBIX AKTHBOB), TAK U YKCIIEPTHBIE OMEHKN KAYECTBA KOPIIOPATUBHOTO
yupasjenus. Imenno nosromy AHP upejcrasiisier coboit ajekBaTHbIl HHCTPYMEHT JI/1si
OIICHKU PHUCK-MEHE/PKMEHTa B yCJOBUAX HENOJHONW wan (parMeHTapHoil undopmaiui,
TUIUIHON 71T KPU3UCHBIX ITePUO/IOB.

JIntepatypHbIii 0630p

Meroa AHP, npegoxennsiii Caatu (1980), moaydusa NupoKoe pacipocTpaHeHHe B
3aja9ax ynpapjeHus, mianupoBanus u onenku puckos (Kou et al., 2021; Zavadskas et
al., 2020). B 6ankoBckoMm cekrope AHP ucmosb3yercs Kak Jjisi CTPATErHYecKOl OleHKH
¢daKTOPOB YCTORYIMBOCTH, TaK U J/Isd TAKTHIECKON KAJTUOPOBKYM BHYTPEHHEH CUCTEMbI KOH-
TPOJIst pucKOB. IIpenmyImecTBOM OIXO0mA SIBJIIETCS €10 yHUBepcaabHocTh — AHP mpmme-
HUM KaK IIPH HAJTUYIUH TOUHBIX YUCJIOBBIX JAHHBIX, TAK U MPH HEOOXOIUMOCTH yINTHIBATD
cyObeKTUBHBIE TPUOPUTETHI U IIPEIIOUYTEHHUSI.

Cpenu uccsieioBanuit, naunboJjiee pejIeBAHTHLIX HAIIEH 3ajade, CjeiyerT OTMETHTD pa-
Gorer Sarker et al. (2019), B koropbix AHP ucnosbsyercst miist cpaBaenus: puck-npoduieit
OaHKOB Pa3BHBAIONIUXCH CTPAH, & TaKKe MyOJUKAINK, HAIIPABICHHbIC HA aHAIN3 ITOC/Ie/I-
creuit kpusucos (Nguyen & Roca, 2016). Onnako npumenenunit AHP x smmupuveckomy
anaan3y nMmenno kpusuca 2008 roga ¢ GoxycoM Ha WHBECTUIIMOHHBIE DAHKN B JINTEPATYPE
KpaitHe MaJio, 94TO HOJATBEPIKIaeT aKTyaJbHOCTb U HOBU3HY HACTOSIIEIO UCCJIETOBAHUS.

MeTomoyorusa U IIOoCTpoeHne Mojeaeii

g ananmsa mocrpoensr 1se AHP-Momenn: ogHa HampaBieHa Ha ONeHKY g deKkTuB-
HOCTH, BTOpasi — Ha OleHKY He3(dEKTUBHOCTH PHCK-MEHEIKMEHTA.

CrpykTypa uepapxuu 3ppeKTuBHOCTH:

Mogenb cOCTOUT W3 YeThIPeX IMOC/eI0BaTe/IbHBIX YPOBHEN, KaxKIbIii U3 KOTOPBIX Je-
TaJU3UPYET NPEABIIYIINA 1 00ecnednBaeT KOMILIEKCHYIO OIMEHKY CHCTEeMBI YIIPaBJIeHUS
PHUCKAMU.

IlepBobIit ypoBeHB oOlipejie/isier OCHOBHYIO II€Jb MOJIE/IN, KOTOpasi 3aKJ/JI04aeTcs B
oreHke 3PPEeKTHBHOCTH CUCTEMbI yIIpaBjaeHns puckamu. JIaHHBIH YyPOBEHB CJIYZKUT KOH-
IENTYaJAbHOW OCHOBOHN AJid TOCJEAYIONEil TeKOMIO3UIAN KPUTEPUEB W OKA3aTEJICH.

BTopoii ypoBeHb BK/IOYaeT KJIIOYEBbIE KPUTEPHH, HEOOXOIUMbBIE J/Is aHaIn3a 3¢-
¢deKTUBHOCTY yIpaB/ieHusd pucKaMu. K HUM OTHOCATCS KalluTajl, JUKBUIHOCTD, KA4€CTBO
AKTHUBOB, KOPHOPATUBHOE YIIPABJICHUE U PHIHOYHBIE PHCKH. DTU KPUTEPHH OXBATBIBAIOT
OCHOBHbBIE acIeKThl (DHHAHCOBOI YCTOWYMBOCTU U ONEPAIMOHHON JIeATeIbHOCTH DAHKOB.

Tpernit ypoBeHb JeTalu3upyeT KazKJAbli KpUTEepHUil depe3 CUCTEMY MOIKPHTEPHERB.
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st kanmuTaga paccMaTpHBAIOTCS TaKHe MOKa3aTead, Kak Kamurtasa Tier 1, obmme mare-
pUaATbHbIE aKTUBB U Ko duruent mieda (aeBepuk). JIMKBUIHOCTH ONEHUBAETCS Ue-
pe3 MOKPBLITHE JIMKBUIHOCTH, KPATKOCPOUHOE (DOHAMPOBAHUE U OObEM 3aMMCTBOBAHU y
OPC. KauecTBO aKTHBOB aHAJIU3UPYETCS HA OCHOBE 0JIM aKTUBOB 3-T0O yPOBHSI, IPOOIEM-
HBIX KPEJNTOB U MOKPHITUS PE3ePBOB HA MOTEPH 110 ccyaM. KopriopaTtuBHoe yipaBjieHne
BKJIIOYAET MOKa3aTeJu CMEeHBbI PYKOBOJICTBA, CKOPOCTH TPU3HAHMST YOBITKOB, & TaKyKe Ha-
Jnaug mTpadoB U UCKOB. PHIHOYHBIE PUCKU U3MEPIOTCA C MOMOIIBIO CPeJIHEIHEBHOTO
VaR n pakTHiecKux TOProBbIX IOTEPD.

YeTBepThIilt YPOBEHD IIPE/ICTABIAET aTbTEPHATUBBI — MATH CHCTEMHO 3HAYNMBIX OaH-
KOB, KOTOPBI€ TOJIBEPTal0TCA CPABHUTEIBHOMY aHATN3Y B paMKaxX MpeIIoyKeHHON MoJIeu.
B ux uncno sxomar Goldman Sachs, JPMorgan, Morgan Stanley, Merrill Lynch u Lehman
Brothers. Boibop 31ux uHCTUTYTOB O0YCJIOBJIEH UX BJIMSHUEM HA (DUHAHCOBYIO CUCTEMY U
JIOCTYIHOCTBIO JAHHBIX JIJIS OIEHKHU.
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Pucynok 1. llepapxudeckasd CTPYKTypa MOJEIN ONEHKH 3(DPEKTUBHOCTH
PHUCK-MeHEJI?KMEHTA.

CxeMa BU3yaIU3UpPyeT KPUTEPHUH U TMOAKPUTEpHH 3PDEKTHBHOCTH, BKJIKOYAA MOKA3a-
TEJIM KallMTada, JUKBUJIHOCTH, KAYeCTBa aKTUBOB, PHIHOYHBIX PUCKOB 1 KOPIOPATUBHOI'O
YIIPaBJICHUS.

CrpykTypa nepapxuu Hed(dpeKTuBHOCTHI:

IlepBhIit ypoBeHBb oOmpeesisieT IeJib MOAEJU — OIEeHKY Hed(ddeKTuBHOCTHI
CHUCTEMBI yIpaBJeHusd puckamMu. /[anabiii ypoBeHb 3a/1aeT 001iee HalpaBIeHHe UCCIe-
JoBaHust, (DOKYCUPYSICh Ha BBISBIEHUHN CJIa0BIX MECT B PHUCK-MEHEeZKMeHTe (DUHAHCOBBIX
UHCTUTYTOB.

Bropoii ypoBeHb BKJIIOYaeT OCHOBHbIE KPHUTEPHUU, IMO3BOJIAIOINNE OIEHUTD
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creneHb Hed(ddekruBHOCTH. K HUM OTHOCSATCS DUHAHCOBBIE IIOTEPU, KAYECTBO aKTU-
BOB, 3aBHCHMOCTDL OT BHEIIHEH MOIIePKKH, PHIHOYHOE TOBEpHEe U KOPIOPATHBHOE YIIPAB-
JIeHHe. DTU KPUTEPUU OTPAKAIOT KJIIOUEeBbie (DAaKTOPBI, CIIOCOOHBIE CHTHAJIU3UPOBATH O
HeJIOCTATKaxX B YIPABJICHHN PUCKAMH.

Tperuii ypoBeHb AeTaqn3npyeT KaxK/Ablii KpUTEepUii Yepe3 HabOp mogkpuTe-
pueB. $UHAHCOBBIE OTEPH OIMEHUBAKTCS MO TAKUM TOKA3ATEISIM, KaK YHCTHIH yOBITOK
(Net Income), crmcanust u Topropoie yobITKr. KauecTBo aKTHBOB aHAJIN3UPYETCs depes
JIOJTI0 AKTHBOB 3-T'0 YPOBHH, TPOOJIEMHBIX KPEIUTOB U CJIOYKHBIX CTPYKTYPHPOBAHHBIX MTPO-
aykros (CDO/SPV). 3aBucnMocTh OT MOJIEPKKH U3MepsieTcst 00HeMOM 3aMMCTBOBAHTIA
y ©®PC, nonyuenunem momomu 1o nporpamMmve TARP um ¢BoeBpeMeHHOCTBIO €€ BO3BpaTa.
PriHOYHOE T0BEpHUe OlleHUBaeTCs 10 cHuKennto kanutanusanuu (Market Cap) u nonnxKe-
HUIO KPEJAUTHBIX peidTuaros. Koprnoparusuoe yrupas/ieHue BKIIOYAET TAKUE aCIEKThI, KAK
JacTas CMeHa PYKOBOJICTBA, Ype3MepHble KOMIIEHCAIINH TOI-MeHeZKMEHTa U 3aM03/1aJ10€
npu3HaHue yObITKOB.

YerBepThiii ypOBEHb MPEACTABJIIET AJbTEPHATUBHI — MATh CHCTEMHO 3HAYN-
MBIX DAHKOB, KOTOPbBIE TIO/IBEPTalOTCSA CPABHUTENBHOM OIeHKe. B BEIOOPKY BXOJIAT
Goldman Sachs, JPMorgan, Morgan Stanley, Merrill Lynch u Lehman Brothers. Anaiu3
JIAHHBIX UHCTUTYTOB TO3BOJISIET BBISBUTD PA3Iudusd B 3DHEKTUBHOCTH YIIPABJICHUS PUC-
KaMHU H OIpPEIeJIUThH KJII0UeBbie (haKTOPDI, CIOCOOCTBYIONINE UX YI3BHMOCTH.
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Pucynok 2. llepapxuueckasi CTPyKTypa MOJEIN OleHKH Hed(DhEKTUBHOCTH
PUCK-MEHEIZKMEHTA.

Cxema BuU3ya uM3WpPyeT KPUTEPUU W NOAKpuTepunu He3hMOEeKTUBHOCTH, BK/0YAs (Du-
HAHCOBBIE MMOTEPH, 3aBUCUMOCTHU OT TO/IJIEPKKH, KAYeCTBA aKTUBOB, PHIHOYHOI'O JIOBEPUS
U KOPIOPATUBHOTO YIPABJIEHUS.

MeToauka pac4eToB
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Meron ananusa uepapxuii (AHP) npumeHsiicst B HECKOJIBKO ITAIOB:

1. Dopmanuszanus nepapxun. CTpYKTYpa OIEHKH BKJIIOYAIa YeThipe ypoBHs: (1) 1mesb,
(2) xpurepnu, (3) monkpurepun u (4) aaprepHaTuBbl. Takast TEKOMIO3UIUS MO3BOTHIA
CTPYKTYPUPOBATH CJIOKHYIO 33/1a1y OIEHKH PUCK-MEHE[ZKMEHTA U 38/1aTh YETKHE BECOBBIE
OTHOIIEHUS MEXKJLy KOMIIOHEHTAMH.

2. Tlomapuoe cpaBaeHue 3;1eMeHTOB. OIEHKA OTHOCUTEIBHON 3HAYNMOCTH KPUTEPHUEB U
NOJKPUTEPUEB MPOBOIUIACH 1O JeBaTubaLTHbHOMN mKkasie Caatu. Ha ocHOBe 3THX OTEHOK
GhOpMHUPOBAJIMCH MATPUIIHI TTAPHBIX CPABHEHUI, U3 KOTOPBHIX BBIYHC/ISIUCH COOCTBEHHBIE
BEKTOPHI /i1 N3BJICYCHUSA BECOB JICMCHTOB.

3. Ornenka cornacoBannocTd. HagaéKHOCTD CyKIeHUil OIeHUBAIACH Yepe3 HHIEKC CO-
rmacopannoctu (CI) u ornomenue coracosamnocru (CR):

Amax — N Cl
] = ———— ——
C , CR i

n—1

7€ Amax — HamOOJIbIIee COOCTBEHHOE 3HAYEHUE MaTPHUIlhl, N — €€ pa3MepHOCTh, RI
— TabJMvYHOe 3HAUYeHUe CJydaiiHoil corsacoBannoctu. [Ipunsro 3naverne C'R < 0,1 kak
JIOIYCTUMBIH yPOBEHDb COTJIACOBAHHOCTH.

4. HopMmasu3aliysg KOJUYIeCTBEHHBIX JIAHHBIX. Bee KojimyecTBeHHBbIE TOKA3aTe Il OBLIH
NpUBEJIEHBl K enHOMY MacinTaby (Hampumep, ot 0 10 1) mis obecriedeHnst ¢cOmOCTaBAMO-
cT. 1g 9TOT0 MpUMeHSINCh MeTOIBl JIHHEHHOR HOPMAJIM3aIuN U KA JTUPOBAHUS.

5. Berumcienune 11o0aJibHBIX TPHOPUTETOB. TOroBbie Beca ajabTepHATHB PACCUUTHI-
BaJIUCh TYTEM CBEPTKH JIOKAJBHBIX MPUOPUTETOB O KaXKJOMY TOJAKPUTEPUI0 C BECAMU
COOTBETCTBYIOIIUX KPpUTEPHEB. ArPerupOBaHHbBIN TPUOPUTET AJbTEPHATUBBL J:

m
Py = E Wi - Pij
i=1

rae w; — BEC NOAKPUTEPU ¢, P;; — OLUEHKA aJbTEPHATUBbL j 10 HEMY.

6. IIporpammuas peanuzanus. Bce pacdérbl MPOBOIMINCH B OHJIARH-KAJILKYJISATOPE
BPMSG AHP Calculator mis obectiedennst moIHONW BOCIPOU3BOIMMOCTH MOJIEIH., & JTaH-
Hble CTPYKTYPHUPOBAHBI U IIPOBEPEHBI BPYIHYIO. DTO 00ECIEUINIO IPO3PATHOCTD U IIOBTO-
PSAEMOCTD IIPOLELY PHI.

Tabauiel 1eMOHCTPUPYIOTT HCHOJIb3yeMble B Moaean AHP kpurepun un mogkpurepun,
a TakK»kKe COOTBETCTBYIOIME WM Beca, IOJyUYeHHbIe B pe3yJbTaTe MONAPHBIX CpABHEHUN.
Bec kputepust orpazkaeT ero OTHOCUTEIbHYIO 3HAYUMOCTD B OOIEll CTPYKTYpe MOJIENH, a
HepeveHb MOJIKPUTEPUEB KOHKPETUBUPYET €0 U3MEPUMbIE ACIEKThI.

PesyabraTsl oneHkn 3¢ (peKTUBHOCTH PUCK-MEHEI>KMEHTA

Nurerpansubie npuoputethl mo 3¢ dekruBHoctu. Ha ocnosanuu momesm AHP
OBLIN paccYUTaHbl HHTEI'PAJIbHbIE TTOKa3aTe i 3POEKTUBHOCTH CHCTEM YIIPABJIEHUs] PUC-
KaMU JIJIsI IATH KpynHedmnx napecTunnonHbX 6ankoB CIITA. B Tabaune 1 npencraBieHbl
UTOTOBBIE arperupoBaHHbIE 3HAYEHUS, IOy YeHHBIE TyTEM B3BEITUBAHWS JTOKAJIHHBIX TPU-
OPHUTETOB 10 KaXKJIOMY IOJIKPUTEPHIO.

170



Bank Nurerpanbubiii mokasarenpb 3ddeKTuBHOCTH
Goldman Sachs 0.575121629
JPMorgan 0.074256281
Morgan Stanley 0.122693858
Merrill Lynch 0.119233001
Lehman Brothers 0.108695231

Tabauna 1 — Murerpasibhabie OMeHKHA 3POEKTUBHOCTH PUCK-MEHEZKMEHTa,
nHBecTUIMOHHBIX GankoB (AHP)

3¢ deKTUBHOCTb CUCTEMDBI YNIPaBAEHUS PUCKaAMMU

0.108695231

0.119233001

0.122693858

0.074256281

m Goldman Sachs = JPMorgan = Morgan Stanley = Merrill Lynch = Lehman Brothers

Pucynoxk 3. lepapxuueckas CTPYKTypa MOJEIN OIeHKHN 3DPEKTUBHOCTH
PHUCK-MeHe/IZKMeHTA.

Haubobimmmit mokasaress addextupHocTr 0611 3adukcuposan y Goldman Sachs, aro
MOATBEPZK/IAET €ro YCTOWINBOCTh M BBICOKYIO JIHKBUAHYIO no3uruio B 2008 romy. Hawm-
MeHbIHe 3HaUeHus HaOmogaoresa y JPMorgan, Merrill Lynch w Lehman Brothers, uro
OTParKaeT X BBICOKYIO Y3BUMOCTDb M HECIIOCOOHOCTH CBOEBPEMEHHO aJallITUPOBATH CUCTE-

MY yIpaBJICHHA PUCKaMU B YCJIOBHAX KPHU3HCA.

PesyabraTsl orteHKN HE3(HEKTUBHOCTA PUCK-MEHEIXKMEHTA

Nurerpanbubie npuopurersl o HedddekTuBHOCTH. B pamMKax aabTepHATHBHOR
AHP-moiesin 66111 O1Ipe1e/1€HBI arPernpoBaHHbIe TOKA3aTe I HeI(DMEKTUBHOCTH JIJTsl TEX
JK€ MSATH WHBECTUIIMOHHBIX OAHKOB. JlaHHas MOJe/b MO3BOJISET KOJUYECTBEHHO OIEHUTH
cjadble CTOPOHBI CHCTEM YIPaB/JIEHUS PUCKAMHU B YCJAOBUAX Kpusuca. Hurke mpuBeseHbl
UHTETrPaJIbHbIE 3HAYEHU S, TOJIyYeHHbIE Ha, OCHOBE BECOB KPUTEPUEB U TOJIKPUTEPHEB HEID-

deKTUBHOCTH.
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Bank HNurerpanapubiii mokazareapb HedaddeKTUBHOCTH
Goldman Sachs 0.180992634
JPMorgan 0.181080181
Morgan Stanley 0.222038372
Merrill Lynch 0.22935377
Lehman Brothers 0.186535044

Tabauna 2 — Murerpaibabie onenkn HeA(MOEKTUBHOCTH PUCK-MEHEKMEHTA,
WHBeCTUIIMOHHBIX GankoB (AHP)

HesddhexTnBHOCTH CHCTEMBI YIIpaBICHUS PUCKAMU

= Goldman Sachs = JPMorgan = Morgan Stanley = Merrill Lynch = Lehman Brothers

Pucynoxk 4. lepapxudeckast cTpyKTypa MOJeIN OleHKH HedhHeKTUBHOCTH
PHUCK-MeHeI?KMEHTA.

Haubousibiuit yposenb neaheKTuBHOCTH, COIVIACHO Pe3y/ibraraM MOJIE/H, ITPOJIeMOH-
crpupoBasin Lehman Brothers u Merrill Lynch. Hanmensbimuit mokazareib neadpdexTus-
noctu 3adukcupopan y (Goldman Sachs, aro moarBep:Kaaer pe3yabraThl Mogean dhdex-
THBHOCTH.

nTerpanbHblii THAEKC YCTOMYNBOCTHI

OTHoleHne T00ATBHBIX IpUOPUTETOB 1O 3ddeKTuBHOCTN 1 HedpheKTUB-
HOCTH [OJIyYeHHOe B paMKax MeToja aHaan3a uepapxuit (AHP), uarepnperupyercst Kak
MHTETPAJIbHBIN WHIEKC YCTOMYMBOCTHI CHCTEMBI yVIIpaBJeHHs puckamu. /laHHBIH 1MO-
Ka3aTesb OTparkKaeT OaJlaHC MeyKIy CUIbHBIME U CJAOBIMU CTOPDOHAMH aJbT€PHATHBBI U
MOZKET CIYKHUTb KpUTepueM eé o0IIei HaEKHOCTH B YCJIOBUAX HEOTPEIETEHHOCTH U KPU-
3UCHBIX BO3JENCTBUNA.

Conocrasjienne pesysibraros aByx AHP-moneseit — onenku adpdexrusnoctu u nesd-
(HEKTUBHOCTU — MO3BOJILET BHIABUTH CTPYKTYPHBIE 3aKOHOMEDHOCTH U MOATBEDIUTH BHYT-
PEHHIOI COIVIACOBAHHOCTDL IIOCTPOCHHON aHAJIMTUYCCKON apXUTEeKTYPHhL.
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l'onaman Jxeit IIn Mopran | Meppuan | Jleman

Mozens/Bank Cakc Moprau Yeiic | CTonan JInag Bpazsepc

Db dexTuBHOCTD 0.575122 0.074256 0.122694 | 0.119233 | 0.108695

Hesdpexrupuocts | 0.180993 0.181080 0.222038 | 0.229354 | 0.186535

Mrpexc 3.177597 0.410074 0.552579 | 0.519865 | 0.582707
YITOUYIHUBOCTHU

Tabauna 3 — Unrerpasipubiii uujgekc yeroiauoctu (AHP)

Coryi1acoBaHHOCTH pe3yJjibTaTOoB

Goldman Sachs 3anumMaer mepoe Mecto 10 3ddexrusaoctu (0.5751) u 0HOBPEMEHHO
JeMOHCTpHpYeT HauMeHblnyo zHeaddexrusrocts (0.1809), uro noarsepKaaer ycroifdn-
BOCTH €0 PUCK-MEHEJXKMEHTa KaK ¢ TOYKHU 3PEHUs CHIbHBIX, TaK U CJabbIx cTOpoH. B
MPOTHUBOIOJIOAKHOCTDL 3ToMy, Lehman Brothers — naumenee apdekTuBHbIT OaHK U OTHO-
BPEMEHHO JIMJIEP M0 COBOKYMHO YSI3BHUMOCTH, YTO TMOJHOCTHIO COTJIACYETCS C ero OaHk-
porcTBoM B 2008 romy. DTo oTpazkaeT BaJuIHOCTHb MeTomosiorun AHP B yciaoBusax perpo-
CHEKTHBHOI'O aHAJHN3a CHCTEMHBIX COOEB.

BzaumMmogomostHIEMOCTE Moeeii

HecMmoTpst Ha JIOTWYeCKYI0 WHBEPCUIO MOJeeil, X pe3yJabTaThl He MPOCTO OOPATHHI.
OHHU MOTYEPKUBAIOT Pa3Hble ACHEKTHI: MO b 3DMEKTUBHOCTH aKIEeHTHPYeT BHUMAHUE
HA CHAJBHBIX CTOPOHAX — TAKWX KAK JAKBUJIHOCTH W KAalWUTaJ, B TO BPeMsd KaK MOJIEeNb
HEI(PDEKTUBHOCTH BbISAB/IAET €/1a0ble 3B€Hbs — HAIIPUMED, YPEZMEPHYIO 3aBUCUMOCTH OT
AKTUBOB 3-TO YPOBHS WM JIe(PUIUT PLIHOYHOIO JioBepusa. B coBokynHocTu 0be Mojesn
MO3BOJIAIOT MOJYYUTH COAJTAHCUPOBAHHYIO KAPTUHY, TPUTOIHYIO KK JII CTPATEIrHIeCKOro
ayJiuTa, TakK U JJIs1 CTPecC-TeCTUPOBAHUSI.

3akJIroueHue

Hacrosiee ucciegoBanme mpoJIeMOHCTPUPOBAIO BO3MOYKHOCTH MPUMEHEHUS METOJA
anann3a nepapxuii (AHP) 11 KOMIUIEKCHON KOJMYECTBEHHO OIEHKM CHCTEM YIpaBJie-
HUs PUCKAMHU B KpyIHe#Amux maBecTunnoHHBIX 0ankax CIIIA B yciaoBusx xpusuca 2008
roza. I[locrpoennnie Moaenn — Ha 3G deKTUBHOCTD U HedMDHEKTUBHOCTD — IHO3BOJIUIH 00b-
eKTHBHO COIIOCTABHUTDb IATh KJIIOUEBBIX YYacTHHKOB pbhiHka: Goldman Sachs, JPMorgan,
Morgan Stanley, Merrill Lynch u Lehman Brothers. Pesynbrarsr nokazasiu ycroitausoe
qugeperBo Goldman Sachs, 3amsiBirero nepoe MecTo MO MHTErpasibHON 3P deKTUBHOCTH
U TIOC/IeTHee — 110 COBOKYIHO HeaddexkTuBnocTu. B nporupononoxkuocts 3romy Lehman
Brothers mpojiemMoncTpupoBal HAUXYIAIINE 3HAYCHUST B 00EUX MOJE/ISAX, YTO COIJIACyeTCs
¢ ero (pakTrIecKuM GAHKPOTCTBOM U OTPAYKAET YA3BUMOCTD IO KJIOYEBBIM apaMeTpaM:
(UHAHCOBBIM MOTEPSIM, KA9€CTBY aKTHBOB U phIHOYHOMY soBeputo. Momenn AHP, mocTpo-
eHHbIe 110 He3aBHCHUMBIM KPUTEPHAJILHLIM U IMOIKPUTEPUAJILHBIM CTPYKTYPaM, BHISBUJIH
BBICOKYIO CTelleHb BHYTPeHHel coryacoBanHocTH (0bpaTHas Koppessiius 1 270.93), moj-
TBep:KIasd HAIEXKHOCTh METOIOJOTTIECKOTO TTOIX0A.

Vcnonb30Banne nepapXuvecKoi JeKOMIIO3UINT TOKA3AI0 cedsa Kak 3hPeKTUBHBIA WH-
CTPYMEHT aHaJju3a B YCJOBUAX HENOJHON mHbOpMaliyu, XapaKTepHOH Jijisd CUCTEMHbIX
kpusucoB. AHP oka3zajics mosie3eH He TOJBKO JJisi PAHKUPOBAHUSI AJTHTEPHATUB, HO U
Jiig TayOOKOro MOHUMAHUS JieTePMUHAHT 3(MDMEKTUBHOCTH U YA3BUMOCTH B OAHKOBCKOM
cekTope. Pazpaborannbie Mojie/ii MOTYT OBITH aalTHPOBAHBI JIJIS 1Ie/iell PeryjisaToOpHOro
HAQ/I30Pa, CTPECC-TeCTUPOBAHNS, ayIUTa U MOCTPOEHUs CTPATernii yCTONINBOCTU B COBpe-
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AnaHoTamnus

B ucciiepoBannu npumensercs ajaroput™m Random Forest jia ananan3za puckoB TpaHc-
HAITMOHAJILHBIX HepTerazoBbix Komnaunuii. [TocTpoennl KaaccupuKammonHasa MOJIe/ b COBO-
KYITHOTO PHUCKA U TSTh PErPECCHOHHBIX MOJesel M0 OCHOBHBIM KaTeropusiM. Pe3yibrars
MOKA3aJTM BBICOKYIO TOYHOCTH U TTO3BOJIMJIN BHISTBUTH KJIOUEBbIE (haKTOPHI pucka. Momers
HO/ITBePK1aeT 3PPEeKTUBHOCTD MAIIMHHOTO O0YYeHHS B PUCK-MEHEIZKMEHTE.

KoaroueBsbie cioBa: TpaHCHAIIMOHAIbHBIE KOPIOPAIUU, (PMHAHCOBBIE PUCKH, MAIIHAH-
Hoe obydenune, Random Forest, puck-MeneizKkMeHT, O0JIbIIHE JaHHbIe, HepTera30Bblil ceK-
TOP.

Bsenenue

B yciioBugx yeuImBaoIeiics riodbaabHOM Heolrpe e e HHOCTH B BOJIATIILHOCTH (DHHAH-
COBBIX PBIHKOB BOIIPOCHI ONEHKH U YIIPABJIEHUS KOPIOPATHBHBIMU PHCKAMU TPHOOPETAIOT
0Cc00yI0 aKTyaJbHOCTH. OCOOEHHO OCTPO 3Ta HMPOdJIEMa CTOUT Mepe TPAaHCHAIMOHAIbHbI-
vu kopropanusivu (THK), mesTebHOCTD KOTOPBIX CONPSIZKEHA ¢ BBICOKAMH KaIlUTa T b-
HBIMH 3aTpaTaMyi U 3aBUCUT OT MaKPOIKOHOMHUYECKUX KoJsebanuii. B Ttakmx orpacisax,
KaK HerTeFaSOBaH MMPOMBITIIJIEHHOCTh, PUCKHU ITPOABJIIAIOTCA KOMIIJIEKCHO — OT prHOqHOﬁ
HECTAOMJIBHOCTH JI0 BHYTPEHHUX ONEPAIMOHHBIX cO0€eB, U TPeOYIOT rMOKUX MHCTPYMEHTOB
JIJIT TPOTHO3UPOBAHUS U KOHTPOJIS.

OHAaKO TP UITMOHHBIE CTATUCTUYECKIE METO/IBI AHAIN3a PUCKOB — TaKhe KaK JIMHel-
Hasl perpeccus, TNCKPUMHHAHTHBIN aHATII3 U paboTa ¢ arpernpoBaHHBIME KOMUITHEHTA-
MU — JIEMOHCTPUPYIOT OTPAHUYCHHBIE BO3MOKHOCTH IIPU HAJTMYNHA HEJUHEHHBIX B3aUMO-
cBsi3eil, MyJIBTUKOJIJIMHEAPHOCTH U PA3HOTHITHBIX UCTOYHUKOB JAHHBIX. DTHU OIPAHUICHUSI
o0y K/1aI0T K HCIOJIb30BAHUIO MHTE/JIEKTYAJbHBIX MOJX0/I0B, B YACTHOCTU AJrOPUTMOB
MaIIUHHOTO 00y Y€eHUs, CIIOCOOHBIX CIPAB/IATHCA C MHOTOMEPHBIMU U HEOTHOPOIHBIMU (DU-
HAHCOBBIMHU CTPYKTYPaMHU.

Hacrositiee nccsteopanme HanpapaeHO Ha SMINPUIECKOE ITPUMEHEHNe OTHOTO U3 TaKHUX
asropurMoB — Random Forest — jj1a mocTpoenust 1ByX THUIIOB MOJIEJICIH:
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e KJIacCUMPUKAIUOHHOM MOJEIN JJIsi OleHKH coBOKynHoro pucka THIK;
® DETrPecCUOHHBIX MOJAeeil I KOTUIeCTBeHHON OIeHKN PUCKOB 10 HSITH KATETOPHSIM:
JIMKBUJIHOCTH, NPUOBLILHOCTH, ONEPAIMOHHOTO, PHIHOYHOI'O U X€J2KUPYIOIIEr0.

OObeKkTOM aHa/M3a SIBJISIOTCA TPU KPYITHEHIne TPAHCHAIMOHAIbHbIE HEeDTEra30BbIe
koproparuun — BP, Shell u ExxonMobil. Ha ocroBe cobpanubix maHHBIX 3a TEPHO
20062024 rr. 6pL1a cchopMupoBaHa maHe b u3 16 KII0YeBbIX (DUHAHCOBBIX M PHIHOYHBIX
nokazareJeil, MCIOoJIb30BAHHBIX JIJIsi TOCTPOEHHST OOYYAIONIUX M TECTOBLIX BBIOOPOK. B
X0/1e pabOThI MPOBE/IEH PSJT BEITUCIUTETbHBIX IKCIEPIMEHTOB, & TAKZKe BBIIIOJTHEH aHAIN3
3HAYUMOCTH TIepeMeHHBIX W HHTepIpeTarus KJIIYeBbX GaKTOPOB PUCKA.

WcciteioBanne 1eMOHCTPUPYET HOTEHIIHA COBPEMEHHBIX aJIIOPHTMOB MAIIUHHOIO 00Y-
yeHus KakK 9 @PEeKTUBHONO HHCTPYMEHTA CTPATETHIeCKOT0 PUCK-MEHEeIzKMEeHTa, O3BO.Is-
IOTIETO MOBBICUTH TOYHOCTDH ONEHKW W WHTEPIPETUPYEMOCTHh PUCKOB B TPAHCHAIMOHAIb-
HBIX KOPIOPATUBHBIX CTPYKTYPax.

Meromonorus

Bp16op Mmogenn. B KadecTBe OCHOBHOIO MHCTPYMEHTA KOJIUYECTBEHHOIO aHan3a Obl-
jia BeiOpana mozenb Random Forest — amcam0OsieBblit MeTOJ MAITUHHOTO O0y4eHUs,
npemnoxenusiii JI. Bpeiimanom [1|. Anropurv 6asupyercs Ha MOCTPOCHHH MHOXKeCTBa,
PEMaoIINX JePEBhEB, KaXKI0€e U3 KOTOPHIX 00ydaeTcsd Ha cydaiiHoft noaBbsiOopKe o0y4da-
IONIUX JIAHHBIX ¢ 3aMeHOl (bootstrap sample), a TaK¥Ke UCIOJIB3YeT CJIydallHbIil 10 HABOD
NPU3HAKOB MPH PACIIellIEHUN Y3JI0B JepeBa. Takoil moaxom obecmednBaeT yCTOWIHBOCTH
K TepeoOyIeHnIo U K IITyMY, W MO3BOJISIET BBIABISATDH CJIOYKHBIE HEeJIMHEeHHbIEe 3aBUCUMOCTHI
MeXKTy nepemennsiMu [2],[3].

Random Forest ne Tpebyer nmpeaBapuTeIbHOTO MACIITAOMPOBAHUS IPU3HAKOB, YCTOM-
YUB K MYJIbTUKOJUIMHECAPHOCTHU W MO2KET pa6OTaTb C IPOIIYINECHHBbIMU 3HAYCHUAMMU. OH
TaKzKe [IPeJI0CTaB/IgeT BCTPOCHHYIO OIIeHKY BazkHOCTH npu3Hakos (feature importance),
YTO MOBBIIAET HHTEPIPETHPYEMOCTH MOJIEIN U Jie/TaeT €€ 0COOEHHO TTPUBIEKATETHHOM /15T
aHaJIM3a PUCKOB B YCJIOBUSX BBHICOKON B3aMMOCBSI3aHHOCTH M PA3HOOODA3MsT BXOIHBIX JaH-
HBIX.

CrpykTypa AaHHBIX. Mojeab mocTpoeHa Ha OCHOBE MCTOPUYECKMX AJAHHBIX 34
2006—2024 roapl 10 TpeM TpaHCHAIMOHAJIbHBIM HedTera3zoBbiM Kopropaiusm: BP,
Shell u ExxonMobil. [Tng kaxkmaoro obbekra HabioneHust (KOMIAHUS B ONPEIeJIEH-
HbIii ro1) ObLT chopMUPOBaH BeKTOP 3 16 (DPMHAHCOBBIX M PHIHOYHBIX MOKa3aTeeil,
pas3/ieTeHHBIX Ha D KaTeTOpuil pUCKa:

e Puck guksugnoctu (Liquidity Risk): Current ratio, Quick ratio, Interest coverage,
Net Debt to EBITDA, Altman Z-score, Debt to Equity;

e ITpubsisHOCTSE (Profitability Risk): ROA, ROE;

e Omnepamuonusiii puck (Operational Risk): Operating Cash Flow, Gross Profit
Margin;

e Poinounstit puck (Market Risk): Stock Price Volatility, Beta, VaR, CVaR;
e Xemxessblil puck (Hedge € FX Risk): Foreign Exchange Exposure, Hedge Ratio.

Busyamuzamus obieit Moiesin peicTaB/IeHa HUYKe:
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Buayannsauua moaenu

Indicators

Profitability Risk

Operational Risk

Market Risk

1. Current Ratio 1. ROA 1. Operating 1. Stock 1. Hedge
2. Quick Retio 2. ROE Cash Flow Price Ratio
3. Metdebtto -

EBITDA 2. Gross Volatility 7 FX
4. DIE Profit 2. Beta Exposure
5. Interest Margin 3. VaR

Coverage 4. CVaR

Ratio
6. Altman Z-

SCora
Pucynok 1. Busyanusanus monenn Random Forest. (cocrapiena aBropom)

[Ipumep BblYUC/I€HUI 3HAYEHUI D TPYIIT PUCKOB it Komnanuu BP npusesen B Huzke-
ykazanuo# Tabaunbsl. Bee 16 nokazareseit ObLin pa3/ieienbl 0 I'PYIIaM PUCKOB B 3aBU-
CUMOCTH OT MX SKOHOMHYECKOTO COJIepyKaHud U (PyHKIIMOHAIBbHONR npunajiexxuoctu. Ko-
JIMYECTBEHHBIE 3HAUCHUA 110 KayKAOH TPYIIE PACCUNTHIBAJINCH KAK arperupoBaHHbIE TOJA
HOPMHUPOBAHHBIX ITOKa3aTeseil. [losydennbie pe3yabrarsl ObLIN pa3jieseHbl HA 4 YPOBHS
PHUCKaA Ha OCHOBE YCTAHOBJICHHBIX IIOPOTOB, C IIBETOBON BU3yaJu3aluei: 3eJIeHblil — HU3KUH,

ZKeJITBI — YMEepEeHHbII, OPAHKeBbIA — BBICOKUN W KPACHBIA — KPUTHYCCKUH.

Tabaunma 1. 5 rpynn puckos 1o 16 ¢GpUHAHCOBBIM MOKA3aTEIAM JIIsT

(cocraBiieHa aBTOPOM )

rkoMmmaunu BP.

BP 2006 2007 2008 2009 2010 2011 2012 1013 2014 2015 2016 017 2018 2019 2020 2021 2022 2023 2024
Current ratio 099 102 0951 134 132 117 144 133 137 129 116 116 105 112 122 115 109 121 125
Quick Ratio 0,034 0,028 0,117 0,76 0,81 086 108 093 1,08 1,03 0,86 0,87 0,78 083 0548 0,86 0,80 055 054
Net Debt to EBITDA 06l 078 07096 0029 04841 00922 00999 0,018 og 14 2.2 15 13 16 35 16 03 (1] 0s
Operating Cash Flow 28172 24709 38095 27716 13616 22154 20479 21100 32754 19133 10691 18931 22873 25770 12 162 23612 40932 32029 27 297
DJE 1134 1236 1358 1328 1416 14811 15 152 154 156 157 158 161 162 164 165 167 168 168
Interest Coverage Ratio 357 232 228 238 3,164 332 179 29,3 55853 =6,11 -0,37 448 7.62 334 7.42 7.05 6,87 7.21 148
Altman Z-score 3.4 31 34 28427 25562 26985 26165 27536 5 55 52 54 53 53 44 45 53 53 47
ROE 26,33% 22,59% 2373% 1696% -3.94% 23.66% 5,35% 1794% 301% -6,18% 0,12% 3,40% 9,18% 3,95% -23.82% 832% -3,15% 17.63% 0,48%
ROA 10.24% 896% 9.49% 7.15% -146% 885% 368% 759% 1.24% -230% O04%  126%  336%  138%  763%  268% -085%  S54TH  014%
Grass Profit Margi 20,65% 2028% 17.99% 22,51% 740% 17,70% 1371% 1597% 12,95% 1023% 1320% 1589% 1624% 17,50% 2586% 2687% 3090% 3140% 26,87%
Stock Price Volatility 0,1879 02166 05249 032 0,44 031 0,22 0,15 .20 028 030 0,15 023 0,16 062 034 036 025 0,22
Beta 09568 0,90 0,99 094 1,01 100 121 0,68 095 1,18 145 0,64 0,74 084 1,20 083 0,63 057 031
ForeignExchange 012834 03252 050613 03265 002 009 031 028 08 024 017 0068 015 017 603 065 024 016  -024
Hedge Ratio 026 02565 04056 02823 03067 04141 046 0240503181 03661 04068 02708 04231 02765 02878 05381 03614 04735 04083
Value ot Risk 0019 00232 -0,0534 -0.0309 -0.0348 -0,0335 -0.0245 -0.0147 -0,0208 -0,0266 -0.02982 -0.01555 -0,02656 -0.01639 -0,04691 -0,03256 -0.03572 -0.,02204 -0.02467
Conditional VaR 00248 -00298 -0,0814 00436 0071 -0,0448 -D0318 -00212 -0,0326 -0,03909 -0,04182 -0,02084 -0,03424 -0,02281 -0,09329 -0,04514 -0,05024 -0,03611 -0,03662
Interest Coverage 5355 348 342 357 04746 498 2,685 4395 08378 -D9165 -DOSSS 0669 3,143 0501 1,113 10575 10305 10815 0372
Altman Z-score*0,15 Q51 0.465 0,51 042641 038343 040478 039248 041304 0.75 0.825 078 081 0.795 0,795 0.66 0.675 0,795 0,795 0,705
Current ratio® 0.2 020 020 018 023 022 023 020 027 027 02 025 023 021 022 024 023 022 024 02
quick ratio® 0.2 00068 00092 00234 0152 0162 0172 0216 018 0216 0206 0172 0174 015 0166 018 0172 016 019 0188
netdebtto ebitda®0.15 0915 0,117 0,10644 000435 007262 001383 001489 00027 012 021 £33 0225 0185 024 0525 024 0045 009 01385
DfE*0.15 01701 0,1854 020385 019535 02124 021165 0.2125 0,228 0,231 0234 02355 02385 02415 0,243 0,246 0,2475 02505 0,252 0,2535
Liquidity and Solvency 382 27s = 298
ROE*0.6 015798 0,13554 0,14238 010176 -0.0236 014196 00561 010764 001806 -003708 000072 00204 005508 00237 -014292 004992 -0,0189 0.10578 0,00288
ROA®0.4 0,04096 0,03584 003796 0,0286 -0,0058 00354 0,01472 0,03036 000496 -00092 000016 000504 001344 0,00552 003052 001072 -0,0034 0,02188 0,00056
| Pprofitability risk 0,07082 0,06852 0,02022 006064
Operating Cash Flow*0,5 14086 123545 180475 13858 6808 11077 102395 10550 16377 95665 53455 94655 114365 12885 GOS8 11806 20466 160145 136485
Gross Profit Margin*0,5 010325 0,1014 008995 0,11255 0,037 00885 0,06855 007985 006475 005115 0,066 007945 00812 00877 01293 013435 01545 0,157 013435
. Operational Risk 140861 123546 138581 16377,1 160147 136486
Stock Price Volatility *0.25 004698 0,05215 0,13123 0,08078 0,1095 007863 005555 003775 004983 007103 00745 003745 005843 0,04113 0,15435 008393 0,08925 0,06288 0,0545
Beta*0.25 02392 0225 024855 023473 025153 0,27293 03023 07108 023868 0,29595 03617 016123 0,18553 0,15018 0,299375 0,2065 0,15825 0,14328 00774
Value at risk®0,25 -0,0047 -0,0058 -00133 -00077 -0,0087 -00084 -00061 -0,0037 -00052 -0,00665 -0,00746 -0,00389 -0,00664 -0,0041 -001173 -0,00814 -0,00893 -0,00551 -0,00617
CVaR*0,25 00062 -0,0075 -00203 -00109 -00L78 -00112 -0,0079 -0,0053 -0,0081 -000977 -001046 -0.00521 -0,00856 -0.0057 -002332 -001129 -0,01256 -0,00903 -0,00916
Market Risk 1827525 026501 0,19985 0,22875 022601 0,10151 [ENESE
ForeignExchange 006467 ©0,1626 0,25307 0,16325 -0,0081 004459 0,15291 012015 0,41105 011974 0086 004045 -0,0766 -D0846 -001285 03455 01201 007965 -0,12105
Hedge Ratio *0,5 013 0,12825 02028 0,14115 0,15335 0,20705 023 0,12025 0,15905 0,18305 02032 0,1354 0,21155 0,13825 0,1439 029305 0,1807 0,23825 0,2041%
FXand Hedge Risk 0.29085 | 0/45587  0,3044| 0,25164 0,3008  0.3189]
Common Risk Index 706,352 610,227 953,909 694,441 340,967 555828 513,302 529,277 819,769 478,711 267,949 474071 572,749 644969 3050455 591,301 1024,17 801665 683,049

B kauecTBe IeJIeBbIX IIepeMeHHbIX HMCIIOJIb30BaJIUCDh:
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o I KJ1accuUKAIMOHHON MO/ — COBOKYIHBIN HHJIEKC PHUCKA, ONpeIeJeHHbIH Ha
OCHOBE arpernpoBaHUs TATH TPYIIIT;

® /14 perpeCCUOHHbIX MO,He.Hefl — KOJIn4YeCTBEHHbIEe 3HaY€HUA 10 K&)K,ZLOfI rpyiie puc-
Ka.

IlocTpoenne mozneneit
UccaenoBanme BKIIOYAET ABA MOIXOIA:

1) Knaccudukamuonnas mozenap Random Forest 6oiia nocrpoena st mporuo-
3UPOBaHUS COBOKYITHOTO YPOBHS PHUCKA, KOTOPOMY IOJBEPKEHA KOPHOpallusd B KOHKPET-
HBII TOJ. B KadecTBe Ie/1€BOI TepeMeHHON BBICTYIIaJ arperupoBaHHBIN WHIEKC PHCKA,
HOJIYYCHHBIH IyTEM HMHTErpPAIlMU KOJUYECTBEHHBIX 3HAYCHHIl IMATH KaTeropwili PUCKOB:
JINKBUIHOCTH, ITPUOBLILHOCTH, ONEPAIIMOHHBIX, PBIHOYHBIX U Xe Kupyitomux. [loayden-
Hble 3HAYeHWs] OBLIM OTHECEHBl K OJIHON M3 4YeThIPEX KarTeropuil pucka (HU3KWIA, yMe-
PEHHBIN, BBICOKHUI, KPUTHUIECKHIT) HA OCHOBE MPEJIBAPUTENHHO 3aJaHHBIX IOPOrOB, YTO
MO3BOIHI0 CHOPMHPOBATH KATETOPHAIBHYIO IepPeMEHHYIO I 3a1ad KIacCu(MDUKAINH.
O0yuaroriasi BLIOOPKA BKJIIOYA/a BEKTOPHI 13 16 MPU3HAKOB, ONUCHIBAIONINX (DUHAHCOBO-
SKOHOMUYECKOE COCTOsIHME KOMIIAHUKM Ha MOMEHT Habsonenus. Ha ocHoBe 3TOit BHIOOpKH
OblIa mocTpoeHa KjaaccudukamuonHass moaeab Random Forest ¢ mombopom rumeprapa-
MeTpoB (ntree, mtry) u nociaeayotieil Baaugaiueii mo merpukam Accuracy u AUC.

2) PerpeccumonHbie Momenun: maTh oraeabHbx Momeneii Random Forest Regression
— TO KaKJI0# TpyIilie PUCKOB. 37ech TesieBasd IMepeMeHHas IpecTaBasgeT coboil Kommde-
CTBEHHBIH WHIEKC YPOBHS PUCKA, PACCIUTAHHBIH KAK B3BENICHHAS CYMMa 3HAYCHUH KJTIO-
4eBBIX KO PHUIUEHTOB € YKCIEPTHBIMI BECAMMU.

DTarnpl IMOCTpOoEeHMNd MOJeJINn

1. Barpyska u uHTerpamus TaHHBIX N0 (GPUHAHCOBBIM U HE(DUHAHCOBBIM MOKA3ATEIISIM;

2. Ynanenue BLIOPOCOB U OUEBHIHBIX aHOMAJIIIL;

3. MacmrrabupoBatue Mpu3HAKOB, e TPeOOBAIOCH (TOJBKO JJisi BU3YAJH3AIMT U KPOCC-
MoJIeJIeit );

4. Tenenne Boibopku Ha o0yuatonryo (80%) u recrosyio (20%);

5. ocrpoenne mogeneit Random Forest ¢ momfopom runepmnapamerpos (ntree, mtry) u c
UCII0JIb30BaHNEM KPOCC-BaTUIAIINMN;

6. Onenka kadecTBa Mojesneii mo Merpukam Accuracy, AUC (mys kinaccudukanun), R?,
RMSE u MAE (151 perpeccun);

7. Ananm3 BaykKHOCTH mpu3HAKoB Ha ocHoBe Mean Decrease Accuracy m Mean Decrease
Gini;

8. DKOHOMHUYECKasi HHTEPIPETAIMS PE3YIbTATOB C BbISIB/IEHHEM KII04UeBbIX (DAKTOPOB PUC-
Ka.
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PezyabraTsl KaaccudukKarnnoHHON MOgeIn:

Confusion Matrix and Statistics

Reference

Prediction Low Moderate High Cnitical

Low 5 0 0 0

Moderate 0 2 0 0

High 0 0 0 0

Critical 0 0 1 2
Overall Statistics

Accuracy: 0.9

No Information Rate: 0.5
P-Value [Acc > NIR]: 0.01074
Kappa: 0.8462

Menemar's Test P-Value: NA

OO O BB OEE N

Pucynok 2. Marpuia omubok

Accuracy (Tounocts kinaccudukanuun) cocrapuia 0.90, 94To 03HAYAET, YTO MOJEITH
BEPHO IIPeCcKa3aa yposeHb pucka B 90% caydaes Ha TeCTOBOI BLIOODKE.

P-value (Acc> NIR) = 0.01074 — 570 CTATHCTHYECKH 3HAYHMOE 3HAUCHHUE, [OJI-
TBEPIK/IAMOIIEe, ITO TOYHOCTH MOJIEJH CYIeCTBEHHO BBIIIE, YeM TIPH CIYYaiiHOM yraibl-
sanuu (No Information Rate — 0.5).

Kosddunnent kanna (Kappa) = 0.8462 — oueHb BBICOKHIi IIOKA3aTEb COMJIACO-
BAHHOCTH MEZKJIy HpPeICKA3aHHBIME M PEAJbHLIME KJIacCaMu. 3HadeHnd Boire 0.8 yKas3bl-
BAIOT Ha IIOYTH HJEaJbLHOe COLJIACHEe, YTO CBHACTEILCTBYET O HAJIEXKHOCTH MOJEIIN.

MaTpuia ommboK MOKA3HIBAET, YTO MOJIEIb:

NPABIIbHO KIaccuunupoBaia Bee 5 cayvaes Hu3koro prucka (Low),
NPaBWIbHO Kaaccudunuposaia 2 caydast ymepennoro pucka (Moderate),
1 cayuait Beicokoro pucka (High) 6b11 npeickasan npaBuibHO,

2 caiyuast kpurudeckoro pucka (Critical) GbLr TakzKe pacrno3HAHB TOYHO.

ROC-anann3 moaTBepanI IPeBOCXOAHYI0 TNCKPHMIHAIMOHHYIO CIOCOOHOCTL MOJICJIN:
morma/ s nox Kpupoii (AUC) cocraBmia 1, 9To SBIAETCS MIEATBHBIM 3HATCHIEM.

Omnenka BaykKHOCTH IepeMeHHBIX 1o MeTpukam Mean Decrease Accuracy n Mean
Decrease Gini BbisiBAIa, 9TO HAMOOJIBITIEE BIWSHAE HA TOYHOCTH MOJIETN OKA3AIH CJIEJ Y0
mue mokasaresn: onepannorueiit genexkusiii morok (OCF), CVaR, ND.EBITDA, SPV, a
takke ROA u ROE. D10 nmomuépkuBaer uX KJIOUEBYIO POJib B (GOPMUPOBAHUN OOIIETO MH-
JIeKca, puCKa. Busyanmsanus BaykKHOCTH (PaKTOPOB HOATBEPIMIA 3HAYUMOCTD (DHHAHCOBO-
OIIePAIIMOHHBIX METPHUK B IIPOIECCe KIACCU(PUKAIINMN.

DkKoHOMUYECKad MHTepnpeTanusd Mozaean: C SKOHOMHYECKOH TOUYKU 3PEHUS, MO-
JIeJIb MOZKET IPUMEHATHCH JIJIsl PAHHET'0 IPeIYITPeXKIeHUs yXyaeHns (PUHAHCOBOH yCTOM-
YUBOCTH, BBIJEICHUS KOMIIAHUIN C ITOTEHIUAJIBLHO KPUTUYECKIMHU PUCKAMH U (POPMUPOBaA-
Hus cOATAHCUPOBAHHBIX CTpPATEruil ynpasjenud. Bbicokas 4yBCTBUTEIBHOCTH U CIEIH-
PpUIHOCTD, & TaKYKe YCTOWYNBOCTH MOJIEIN K MIyMY JeJai0T €€ TPUTOIHON sl UCITO0/IH30-
BaHUd B PAMKaxX PHCK-aHAJN3d, MHBECTUIMOHHOIO CKOPUHTA U KOPIIOPATABHOTO MOHUTO-
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punra. OcobeHHO BaxKHO, YTO MOJEIb BBHISIBJIAET KJII0UEBbIe (DAKTOPHI PUCKA, OKA3BIBAIO-
e HauboJIbINee BANIHIE HA YPOBEHb COBOKYITHOTO PHUCKA, UYTO MOBLIIIAET IPO3PATHOCTH
U UHTEPIPETUPYEMOCTD YIIPABJIEHUYECKUX PEIIeHUit.

Pe3yabTaThl perpecCuoHHBIX MOJIeJIel:

CpaBHUTEIbHBI aHAJIH3 MOJEEH HPeACTaB/IeH B CJeAYIONmel TabImie

Tabauua 2. Kiaoduesble pe3yIbraTsl 0 MOAEIAM (COCTABICHO aBTOPOM )

I'pynna puckos | RMSE | MAE R2 Koppenaiusa
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

Hawnnyumwue 3uagenuss RMSE u MAE 6b11n mostydenbl B MOAeIX JJIsI TPYIIBI IPH-
oeuthbHOCTH (Profitability), rme cpeanexBamparnanas omubka cocrapmia 0.1814, a cpe-
Hssg abcosmorHasd omuoka — 0.1457 npu kodddunuente jgerepmunanuu R2 = 0.9531. 910
YKa3bIBAE€T HA BBICOKYIO 3(DMEKTUBHOCTH MO B TOYHON allPOKCUMAIINH MOKa3aTeeit
PEHTA0ETFHOCTH U CTPYKTYPBI KATUTAIa OPTaHW3AIH.

Mogenb, mocTpoeHHAd /71 ONEHKHU OIePAIlMOHHOTO PUCKA, TPOIEMOHCTPUPOBAJIa HaH-
Boiciiee 3HaUYeHWe Koppeaanun (0.991), 94To MOATBEPKIAET CUIHHYIO CBSI3b MEYXKJY BbI-
OpanubiMu (haKTOPAMK U yPOBHEM OIEPANUOHHBIX PUCKOB. OIHAKO HECKO/IBKO MOBBIIIEH-
Hoe 3nadenne RMSE (0.2471) ykaspiBaer Ha HaJn4ue yMEPEHHOIO YDOBHs OIMHOOK IPU
HPOTHO3UPOBAHUN. AHAJOTMIHO, BBICOKAA TOYHOCTH ObLIa 3a(pUKCHPOBAHA W B MOJIEIN
perrouHoro prcka (R? = 0.9517), rue kiroueBbiM (baKTOPOM BIUSHHS BBICTYIATIA DBIHOY-
Hasd GeTa KOMITAaHUU.

Hamvenee To4HOM OKa3ajgach MOeNb, IIOCTPOEHHAs /I XeJIKHPYIONIUX PHCKOB
(RMSE = 0.4808, MAE = 0.3485, R2 = 0.9001), uTo, BepOsSITHO, CBA3AHO ¢ Gojiee BbI-
COKOM BOJIATHJIBHOCTBIO COOTBETCTBYIOIINX MMOKA3aTe el ¥ TPYIHOCTHIO KOJUIECTBEHHOTO
yuéTa HecTaOWIbHBIX cTpaTeruii xemkupoBanus. Tem me Mmenee, ypoBenb R? Bpime 0.9
HOJTBEPKIACT PHUIOAHOCTD MOJAEU st OOOOIIEHHON OIEHKH.

Tabaunma 3. Kpocc-ajugamus

I'pynna pucka | Onrumanpusbiii 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

Bcee msaTh Mogeseil moKasaau BbICOKHe 3HadeHus Kodbduruenta merepMmuHanuu (0T
0.79 110 0.985), 4TO CBHIAETEIBCTBYET O CHOCOOHOCTH MOJIeJIeH XOPOIIO 0ObICHATD JTUCTIEP-
CHIO TIeJIeBBIX IepeMeHHbIX. Oco0eHHO TOYHBIMHI OKA3AIUCh MOJIEJIH O OIEPAIIMOHHOMY H
mukBugHOMY pHucKy (R2 ~ 0.985 u 0.949 coorBeTcTBEHHO).
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Tabsuna 4. Onenka Ha TecTOBOI BBIOOpKe

I'pynna 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 TaHHBIX MOJETN TOATBEPAUIN CBOIO BRICOKYIO TPOTHOCTHIECKYIO CITOCOD-
HOCTh. OCOOEHHO TOYHOM OKazaJsach Moeb jukBuaHoct: R2 = 0.977 u RMSE = 0.109,
YTO F'OBOPUT O MUHUMAJIBHBIX OTKJIOHEHUSX IIpeJicKa3zanuii or ¢gpakropa liquidity. Mojenn

M0 XeJZKUPYIONMIM PUCKAM TOKa3aJa HAUMEHBITYI0 TOYHOCTH, HO BCE eIé MpueMaIeMyT0
(R2 = 0.845).

Tabauna 5. [Iporuos 1o ypoBHsM pucka

I'pynna pucka | ¥YpoBHEU pucka mojenu | Intepnperanusa pe3yiabTaTta
Hunana3oH: MoneJib Xopo1Io
Market p
ot Low mo Critical nuddepeHnupyeT Bce ypoBHI
. [IpucyTcTBytoT Mogens yiaBImBaeT
Operational o N
Low u Critical KpailHue 3HaYeHUs
e 4 KPpUTHIECKUX Ornmumunas auddepeHnuaius
Profitability P T Auddepenman
6 HU3KUX ypOBHeIl KJIACCOB
Hedge Touno ymaBimBaeT Hanéxxnas Moenn,
& KJIIOYEBbIe TTOKA3ATEIH HO MeHee 4yBCTBHUTEIbHAA
C Bozmoxken pucbananc
Liquidity Bce obbexkThr = Low A
KJIACCOB / HOPMAJTH3AIIUs

Mogen 1o npuOBLIEHOCTH, PHIHOYHBIM U OIIEPAIHOHHBIM PUCKAM TeMOHCTPHPYIOT yBe-
pPeHHOe paclO3HABaHHe KPUTHIECKUX M HU3KHX YPOBHEH pucKa. [y prcKa JUKBHIHOCTH
HPOTHO3BI OBLIM CMeIeHbl B CTOPOHY Kjaacca 'Low’, 9To oObsACHAETCS CTaHIapTU3alMel
/W TOMAHAPOBAHIEM STOTO YPOBHSI B TECTOBOI BBIGOPKe

DKOHOMUYECKAasd MHTEPIIPpETAd:

[TocTpoeHHble perpeccuoHHbIe MOJIE/IH POJIEMOHCTPUPOBAJIU BbICOKYIO TOYHOCTDb U MH-
TEPUPETUPYEMOCTD, TTO3BOJIUB KOJUYECTBEHHO ONMEHUTD BJMSHUE KJIIOYEBBIX (PMHAHCOBBIX
nokazareseil Ha Kaxkaywo rpymmny puckoB. Mogens smkBugaoctu (R2 = 0.977) noka-
3asa, 9T0 Koahdunuents rexyieit auksugHoctr, Net Debt /EBITDA u Altman Z-score
HAIEKHO OTPaxKaloT YCTOWYMBOCTH KOMIIAHUHM K KPAaTKOCPOUYHBIM o0g3arebcTBaMm. Mo-
aesib npubbibHOocTr (R2 = 0.953) noareep/uia 3HATUMOCTh TAKUX MOKa3aTesell, Kak
ROA, ROE u dunaHCOBBIH pblYar, B OIleHKE CIIOCOOHOCTH FeHePHPOBAThH CTAOMIBHYIO TPHU-
ObLIb. B Momesin omeparnuonsoro pucka (R2 = 0.915, koppessiust 0.991) HauGosibinee
BJIUSHEE OKA3aJU ONMEPAITNOHHBIN JTeHeXKHBI TOTOK, YPOBEHD 33 T0OJIKEHHOCTH W YYBCTBU-
TEJbHOCTH K PHIHOYHBIM M3MEHEHUIM, YTO CBUETE/IbCTBYET O T€CHOI CBA3U BHYTPEHHEM
onepanuoHHoil abderkTuBHOCTH ¢ ypoBHeM pucka. PerHounsIil puck (R2 = 0.963) oka-
3aJjicst HamboJiee UyBCTBHUTENIEH K BosjaruiabHocTH akmuii, VaR, CVaR u npousBogabim
UHCTPYMEHTAM, 9TO JIeJIaeT MOJIe/ib MOJE3HON JijIg aHau3a YCTOWIMBOCTUH K BHEITHUM
mokaM. Hecemorps Ha oTHOCHTEIbHO Gostee nu3koe 3nadenne R2 (0.845), momenp xemxu-
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PYIOIIEro pumcKa IMO3BOJIET BBISIBUTH YI3BUMOCTU B BAJIOTHOW W MPOIEHTHON 3aIluTe,
MPeIOCTABSAS OPUEHTUPHI JIJIsI COBEPITEHCTBOBAHUSA CTpaTeTruil XeKUPOBAHU .

Brisog

[IpoBenénnoe wucciemnoBanme MOATBEPAUIO BBICOKYIO 3PPHEKTUBHOCTL aJTOPUTMA
Random Forest jjig 3a7a4 anajin3a u mporHo3upoBanus (hUHAHCOBBIX PUCKOB TPAHCHA-
MUOHAJILHBIX Kopropanuii. [locrpoenubie KjracCupUKAIMOHHASA U PEIPECCHOHHBIE MOJIEJIH
MPOJIEMOHCTPUPOBAIN HAJIEKHBIE PE3YIbTAThl HA TECTOBBIX BHIOOPKaAX, 00€CMEeYNB BHICO-
KHe IMoKa3aTeJin TOYHOCTU U NHTEPIIPEeTUPYEMOCTH. MO,[LG.HB COBOKYITHOI'O pHUCKa ITO3BOJIN-
JIa YBEPEHHO OTHECTH KOMIAHUU K OJIHOMY U3 YeTHIPEX YPOBHEIl PUCKA, & perpecCHOHHbIE
MOJIEJIA 10 TSITH KATeropusiM (JIMKBUIHOCTH, MTPUOBLIBHOCTD, OMEPAIMOHHbIE, PHIHOTHbIE
M XeJZKUPYOIIHe PUCKH) MOKA3aIH BBICOKYIO MTPOTHOCTHYECKYIO CIIOCOOHOCTH, OCOOEHHO B
OTHOIIEHUY JTUKBUTHOCTH W ONEPAINOHHON 3P DeKTUBHOCTH. DKOHOMHUYECKAsl HHTepIpe-
Tanud pe3y/bTaTOB I103BOJIMJIa BbIABUTDL HaI/I60,H€e 3HAQ4YUMbIC 1I0Ka3aTCJ/IN, BJIUAOHINEC HA
YPOBEHb KOPIIOPATUBHOI'O PUCKA, CPEeJH KOTOPbBIX — OIlePAllMOHHBII NeHEeKHBII OTOK, KO-
sddunuenter uksugHocTH, Net Debt /EBITDA, ROA u CVaR. Tlpeacrabiennas Mo/iesinb
MOZKeT 6bITb HCIIOJIb30BaHa B CUCTEMaX CTpATErn4eCKoro puCK-MeHeJI2KMEeHTa 1 WHBECTH-
IIOHHOIO aHAIU3A /IS TO/JIEPKKH PEIeHu Ha YPOBHE TPAHCHAIMOHAIHHBIX KOMIIAHUH,
a TaKzKe CJIYKHUTb 0a30# J71s TaIbHeHIIUX UCCaeI0BAHAN B 00IACTH TPUMEHEHUS MAITHH-
HOTO 00Oy4YeHHs B (pPUHAHCOBOI aHAJTUTHKE.

CrucoK mCImoJab30BaHHOI JIUTEPATYPHI:

1. Breiman, L., 2001. Random Forests. Machine Learning, 45(1), pp.5—32.

2. Hastie, T., Tibshirani, R. and Friedman, J., 2009. The Elements of Statistical Learning:
Data Mining, Inference, and Prediction. 2nd ed. New York: Springer.

3. James, G., Witten, D., Hastie, T. and Tibshirani, R., 2013. An Introduction to
Statistical Learning with Applications in R. New York: Springer.

4. Ghosh, A., Moon, D. and Tandon, K., 2021. Machine Learning Techniques in Finance:
A Review. Journal of Risk and Financial Management, 14(11), p.551.

5. ISO, 2018. ISO 31000:2018 Risk Management — Guidelines. Geneva: International
Organization for Standardization.
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B ycioBusix crpemMuTesibHOrO pocta 00beMoB M PoBoit nHMOpPMaIUn BO3PACTAET MO~
TpeOHOCTH B 3DEKTUBHBIX cHcTeMaxX HH(pOPMATTOHHOTO moncka. COBpeMeHHBIE TEXHO,T0-
I HCKyccTBeHHOrO nHTe/tekTa (Al), BRiIoYas MammuHoe 00y YeHne, HeliDOHHBIE CeTH 1
SI3BIKOBBIE MOJIEJIH, TIOJTHOCTBIO U3MEHUIN MOIXO/BI K TIOUCKY UHOPMAIH, obecrednBas

182


https://doi.org/10.5281/zenodo.15511023

HoJIee peeBaHTHBIE, KOHTEKCTHO OCMBICJIEHHBIE H IIEPCOHAIN3NPOBAHHBIE PE3YJIbTATHI. B
CTaThe PACCMATPHUBAIOTCA KIUeBble Texnoaorun Al, mpuMensgeMble B cHCTEeMaX IMOMCKA
nHdOpMaIK, a TaKzKe IIPUMEPbl COBPEMEHHbIX TOUCKOBBIX ILIAT(MOPM U UX apXUTEKTYP-
HbIe 0COOCHHOCTH.

Nudopmanuonnsiii mouck [1-5, 8] - 310 mporece HAXOKAEHWsT PEJTEBAHTHBIX JAHHBIX
u3 OOJILIIOr0 o0beMa HeCcTpPyKTypupoBanuoit undopmaruu. Pannune unnboOpMaImoHHO-
nonckoBbie cucrembl (I[1C) ocHOBBIBaINCH HA WHBEPTHPOBAHHBIX WHIEKCAX W MPOCTHIX
AJTOPUTMaxX paHkupoBaHusd. OHE obecrednBa N OBICTPHIN MOUCK, HO HE YIUTBIBAIH Ce-
MaHTUIECKYIO OJU30CTh TepMUHOB. Pa3zBuTne MammmHHOTO OOyYeHUS TPUBEIO K MOsBJIe-
HUIO aJITOPUTMOB, CHOCOOHBIX O0Oy4YaThCd Ha JAHHBIX W yJIyYIIaTh KadecTBO moucka. C
BHeIPeHUEeM TJIyOOKOro o0yUueHnd 1 TpaHchOPMEPOB CTAI0 BOZMOXKHBIM H3BJIEKATDH Oojee
CJIOYKHBIE KOHTEKCTHBIE 3aBUCUMOCTH MEK/y 3alPOCAMU M JOKYMEHTAMU. DTH CUCTEMBI
CHOCOOHBI YYUTHIBATH CEMAHTHUKY 3allpOCa, KOHTEKCT MOJb30BaTe/sd U JaXKe HpeIcKa3bl-
BaTh €ro HaMepeHHus, YTO 3HAYUTE/TbLHO MOBLIIIAET TOYHOCTH U CKOPOCTD MOUCKA.

Tpaaunmnonusie [1C npundaTo Ha3LIBATL JOKYMEHTAJbHBIMI CUCTEMAaMM — B OTBET
Ha 3alpOC IMOJb30BaTe/Jid TaKWe CUCTEMbI BbIAAIOT CCBIJIKH Ha OTJACJbHbIE€ JOKYMEHTDI.
Kaxkaprit 13 JTOKyMEHTOB MOXKeT OBITH PA3HOIO 00beMa M BKJOYATH JIOHOJHHTETbHYIO
nHMOPMAIIIO, KOTOpas MOKeT ObITh He CBA3aHa C 3aIpOCOM IoJb3oBaress. Takum 00-
pPa3oM, JOKYMEHTaIbHbIE CHCTEMbI B OTBET Ha 3aIIpoC MOJIb30BaTe st (POPMUPYIOT HAGOP
JIOKYMEHTOB WM TEKCTOB, a He HemocpeacTBeHHo "oTBer Ha Bompoc'". Cumcrema dacTo
He "monnMaet" comep;KuMoe TOKYMEHTOB ITOJTHOCTBIO — OHA CKOPEee COIMOCTABJSET 3aIIpoc
C MeTaJdaHHbIMU JOKYMEHTOB, KJIO4Y€eBbIMHU CJIO0OBaMH, HHICKCaMU WUJIX JAPYI'UM CHOCO6OM.
Jlast norcka mHMOpPMALUKM B TAKOH cUCTEME MMOIL30BATE/I0 HEOOXOAUMO 3aTPATUTh 3Ha-
YUTEJIbHOE BpEMdA Ha aHaJHU3 HaﬁﬂeHHbIX JOKYMEHTOB, BMeCTe ¢ TeM IIOJIHOTa TAaKOI'o
MOMCKA SIBJISETCS BBICOKOI — MOXKeT ObITh HafileH IMPOKUI CIIEKTP OTBETOB Ha 3AIIPOC.

[Tpumepamu Takux cucrem sipisorcsa Google, dunexc, Bing u ap.

B npoTHBOMOIOKHOCTD TPAJIUIMOHHBIM cucTeMaM, coBpemenHbie [1C, ocHOBaHHBIE Ha
rexnosiorusax Al, B KadecTBe pe3y/IbTaTa BbIIAIOT II0JIb30BATEIO MOJTHOCTHIO TOTOBBIH OT-
BET Ha 3amnpoc — peanusyor pakrorpaduydeckuii nouck undopmanuu |3, 5, 8. Takum
00pa3oM IOJIB30BATEb TOJIYYaeT OJUH OTIEJbHBIN JTIOKYMEHT B KOTOPOM cOOpaHbl BCe ca-
MbIe BayKHbIe (DAKTHI U CBeJIeHNUs Halimenuble cucremoii Al #a 3ampoc. TounocTh Takoro
MONCKA OY€Hb BBICOKA, YTO H03BOJIET ObICTPO HOAYyYuTh 0TBeT. B (pakTorpaduyeckoi
cuCTeMe OCHOBY cocTaBjsierT 6a3a 3HAHUI, KOTOpas XPAaHUT (PAKTHI B CTPYKTYPHUPOBAH-
HOM WJTH CeMaHTHYeCKOM Bujie (HANpHMeD, B BHJe OHTOIOTHIT, rpadoB 3HAHUI HJIH BECOB
Heiipocern). Crucrema mpuMeHsIET aHAIN3 CMBIC/IA 3AIPOCA € HCTOIH30BAHIHEM METOI0B 00-
paborku ectectBenHOro si3bika (NLP) mwiu sormdeckoro BeiBojia. Bompoc mosb3oBaresis B
TAKOW cHCTeMe MOXKET UHTEePIPETUPOBATHCA HA YPOBHE CYIIHOCTEH U OTHOIICHUH.

[Ipumepn Takux cucrem: MS Bing Copilot, OpenAl ChatGPT, Google Gemini, famexc
Aummca u sp.

Takzke cjaeayeTr OTMETUTb — B IIOCAeIHee BpeMs aKTUBHO PA3BUBAIOTCA THOPUIHBIE
CHUCTEMBI, KOTOPBIE COBMEIAIOT BO3MOXKHOCTH JOKYMEHTAJIBHBIX U (haKTOrpahpuIecKux
[1C: craga/ia HAXOAATCS JOKYMEHTBI, & 3aTeM U3BJIEKAIOTCs 13 HuX (pakTol u popMupyercs
TOYHBIA OTBET HA 3alpocC.

Paccmorpum gastee moapobuee paxrorpadutaeckue IIC u ux ocobeHHOCTH, a TaKZKe
texunosioruu Al jiexkarue B UX OCHOBe.
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Ha ocnope uznoxkennoro, dpaxrorpadpudeckas CUCTEMa JOJXKHA ITOHITH €CTeCTBEHHO-
SI3BIKOBOIi 3aIpoc MOJIb30BaTesist, HaiiTu B Ga3e 3HaHUII (MM B TEKCTAX) PEJIEBAHTHBIC
¢aKThbl WM BHIBECTH HOBbIE (DAKTHI JJOrU4YecKuM iryTeM. Heliponnbie ceTu, IpuMeHseMbie
B TAKMUX CHCTEMAaX, yJIYJIIaiT KayKJbli 9Tall: MIOHIMaHie 3al1poca, OUCK (DAKTOB, U3BJIe-
YeHue OTBeTa, BbIBOJ Ha 3HAHUAX.

TexHoJIOTUN HEHPOHHBIX CeTeil B COBpeMeHHbIX (paKTorpadumIecCKnuXx CHUCTE-
Max:

e Large Language Models (LLMs). Peasm3ytor moHnMaHme BOPOCOB: MOJIEJIH TI0O3BOJIsI-
0T HHTEPIPETUPOBATH CJI0YKHBIE, MHOMO3HAYHBIEC I KOHTEKCTHBIE BOIPOCHL. [lepe-
dpasupoBaHue 3anpoca: IpuBeIeHne 3a1poca K popMe, MOHATHOM /111 6a3bl 3HAHHIA.
Matching (comocrapieHue) 3anpoca u HOTEHIUATBHBIX (DAKTOB Yepe3 CeMAHTUIECKHe
BeKTOPBI. Monenmn TpancdopMepoB 00ydaroTcs Ha OOJBITHX KOPIYCaX TEKCTOB, HMC-
nosib3ys 3aga4du tuna Masked Language Modeling wim Next Sentence Prediction,
qT0 ﬂaéT M Fﬂy60KO€ A3BIKOBOC IIOHUMAaHUE.

e Neural Information Retrieval (Neural IR). HeiipoceTn yuarca He mpocTo HaXoauTh
CbaKTbI, HO PaHKUPOBATH INOTEHIHAJIBHBIC OTBETHI IIO BEPOATHOCTU NPABUJIBHOCTH.
Wnorga ucmonb3yercs JABYXITAllHAs apXUTEKTypa: CHadaja ObICTpoe H3BJICYCHHUE
KAH/IM/IATOB, MOTOM HX TJIyOOKas MepeoreHKa HefipoHHoi Momenbio. s peannsa-
| 9Toro noxaxoga npumensiercss mojgeb ANCE (Approximate Nearest Neighbor
Negative Contrastive Estimation).

e Neural Knowledge Graph Completion. Eciu dhaxTa ssBHO HeT B Oa3e 3HaHUI, HEHpO-
CeTu MOT'YT BIBOIUTH HOBBIE (bakThl. [Ipumensiorcs momenn: Graph Neural Networks
(GNNs) u Knowledge Graph Embeddings. Dtu Momenn peaiamsyior MOLOJHEHHE
HEITOJIHBIX 0a3 3HaHUII.

e Extractive m Generative Question Answering. Extractive QA: momens HAXOAUT OT-
BeT KakK (pparMeHT CyIIeCTBYIOIIEro TeKcTa uan Oa3bl 3HaHwmii. Generative QA: mo-
JIeJIb TeHepupyeT OTBeT Ha OCHOBe (DAaKTOB miu TeKcToB. ApxurekTypsl THina RAG
(Retrieval-Augmented Generation) KoMOHHUPYIOT ToUCK dakToB (retrieval) u ux nc-
IOJIL30BAaHUE B T'eHePaIlUl OTBeTa ¢ moMomrbio LLM.

Opnuoit u3 Hanbo/Iee TEXHOJIOTHIHLIX rnOpuanbX [1C, peau3yionmx mouck Ha OCHOBE
Al apagserca MS Bing [6-7]. B ocnoBe dyHKIMOHUPOBAHUS ITON CHCTEMBl HAXOJSATCS
rexuosorun komnanun OpneAl (mogemn cepun GPT-4). JTanHoe perneHue Moy YuIo Ha-
sBanne Prometheus Model, oo coBmeraer: Web Search (nowmck B maTepnete), Large
Language Model (LLM) — momenb cepun GPT-4), Factual Grounding (npussska x pe-
aJTbHBIM (baKTaM depe3 MONCK), He30MAaCHOCTh U KOHTPOJIb (TTOCTO6GpabOTKA OTBETOB).

Tenepb Bing obpabarbiBaeT 3a1poc I0JIb30BaTEId ABYMS CIIOCOOAMMU:

e [lepenaua 3ampoca B Web Search. Knaccumueckuit nukok Bing BbInmosHseT J10Ky-
MEHTAJbHBIN MOUCK: CTPOUT PEeJEeBAHTHBIC PE3yJIbTAThl, UCIOJIb3Ys TPAJIUIHMOHHBIC
metonpl [TC (o6paTHble HHIEKCH, PAHKAPOBAHUE H JIP. ).

e [lepenaua 3ampoca B LLM. 3ampoc obpadarsiBaercss GPT-4, kotopas padoraer c
yaeToM HaiiaeHHbIX HoKyMeHTOB B Web Search. 113 HaiiZeHHBIX TOKYMEHTOB BBIOJI-
HsIeTCs u3Bjiedenne (hakTHIeCKOH nH(MOPMAIUN U KPATKOE COJEPIKIMOE JIOKYMEHTOB
(amnoTamuu) nepenaercs B LLM kKak KOHTEKCT BMeCTe € 3alpOCOM IMOJIh30BATEISI.
D10 mo3Bossier gaBarh LLM 6osiee TOUHBIE OTBETHI U yKA3BIBATH CCHIJIKH HA HCTOY-
HUKH ¢ WHPOPMAIHeid, 9ToObI 1M0JIH30BaTE b MOT ITPOBEPUTH (PAKTHI.
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[IC Bing gacTto paboTtaeT JiydIie KJIaCCHIeCKHX MOIX0/I0B BBHIY CJI€IVIONNUX OCHOBHBIX
ocobennocteit. LLM MokeT mpaBUIbHO HHTEPHPETHPOBATDH CJIOYKHBIE WK HEOTHO3HATHBIE
BOIIpOChL. Bing onupaercs Ha peajibHble Pe3yJIbTaThl IIOUCKA, CHUYKAS KOJUYECTBO BbIJLY-
MaHHBIX OTBETOB. TOYHBIE OTBETHI Ha 3alPOChl (DOPMYJIUPYIOTCS Ha €CTECTBEHHOM SI3bIKE,
MOHSITHOM TIOJIb30BATE/I0. Y Ka3aHUe HA UCTOYHUKHU JeaeT CUCTEMY ITPO3PaIHOIM.

Hecmorps wa mporpecc B coBpemenubix Tubpuaabix [1C, cymecTByer psii BLI3OBOB,
JIJIsT KOTOPBIX elle HeoOX0ouMo Oy1eT HailTi penteHus: HeoOX0ANMOCTb OOJIBITAX 00HEMOB
obOydamonux JaHHbIX i LLM; BblcOKasg BBIYHCIUTEIbHAas HArpy3kKa H TpebOBaHUS K
allmapaTHbIM pecypcaM; MpodJIeMbl HHTEPIPETUPYEMOCTH Mojieiel; STHYecKre BOIPOCHI:
dunprpanusg nHGOPMAIUN, 3aIUTa IePCOHAIBHBIX JaHHBIX, Oophba ¢ deiKkamu.

IlepcuekTuBbl paszButuga rubpuaabix IIC odeHb MIMPOKHE W OTKPHIBAIOT HOBBIE
BO3MOYKHOCTHU JIJI¢ TTOJIb30BATES:

e llcnonbp30Banne MYJIbTEMOJAIBHBIX Mogenell (00benHeHne TeKCTa, U300parkeHui,
BHJIEO) JIJIsl OTBETOB Ha 3alIPOCHI OJIb30BATEEN.

e Pacmmpenune Bo3zmozkuocTeit zero-shot u few-shot obyuenus.

e VirybJieHne nepcoHan3aIn U KOHTEKCTHONH aanTalin.

e [losbimenne npo3padnoctu u 0ObscauMOCTH pertennit Al-cucrem.

Cospemennbie Al-cucrembr nHGOPMAIMOHHOTO TTOUCKA, JEMOHCTPUPYIOT 3HAYUTETHHBI I
pPOI'Pecc B HOHMMAHUHU €CTECTBEHHOI'O SI3bIKa U IIPEIOCTABICHUH PeJIeBaHTHON nH(OpMa-
nuu. VIx BHeapenne TpancOpMUPYET IIOAXOAbI K MOUCKY U B3aHUMOJIEHCTBUIO ¢ HH(POPMA-
nuei, genas ux 060Jee HHTEJIEKTYAJIbHBIMA, aJaITUBHBIMU U 3((PDEKTUBHBIMH.
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Awumoramusga: B crarbe paccMaTpruBaeTcss TeKyllnee COCTOSTHHE W IEPCIEKTHBBI PA3BUTHS
Hedrerazonoit orpacyu Pecnybyinku Y30ekuctan. [logduepkuBaercs crparernieckas Bazk-
HOCTH OTPAC/IH JJIsi SKOHOMUKHU CTPAHBI U ee BIHIHUE Ha CONMAIbHO-YKOHOMUIECKOE Pas-
BUTHE, BKJIIOYasl obecliedeHne 3aHATOCTH HaceIeHusI. AHATU3UPYIOTCA Pe3yJIbTaThl T00bI-
qn ra3a xkommaHusgMu B 2023-2024 rr. u poab AO «Y30ekHedTeraz» B IHEPreTUIECKOM
cektope. Ocoboe BHUMaHUE VAEJSIeTCsS AeITeJLHOCTH WHOCTPAHHBIX KOMIAHU B HedTe-
ra3oBoi orpac/iu Y30eKucrana, uX BKJIaly B IKOHOMUKY ¥ JIMHAMUKE J100bIYU ITPUPOHOTO
raza. Tak:ke paccMaTpUBAIOTCS W3MEHEHHS B MOTPeOJeHHH IPHPOIHOIO ra3a B PErHOHAX
peciyO K.

KaoueBbie caoBa: Hedrerazopas orpacsb, Y36eKucraH, SKOHOMUYECKOE Pa3BHTHE,
WHBECTAIINY, NHOCTPAHHBIE KOMITAHWUW, MPUPOJAHBIN a3, PerNOHBI.

BBE/IEHUE

Hedrerazosast orpacib 3aHUMAeT CTPATETHYECKH BayKHOE MECTO B SKOHOMWKE W WUT-
paeT KJIOYEBYIO POJIb B KOMIUIEKCHOM pa3putTuu crpasbl [1]. C KazKIbiM T0I0M 0Tpac/b
HOKa3bIBaeT BCE OOJIbIIee BIMSHUE HA COMUATBHO-9KOHOMUIECKOE Pa3BHTHE CTPAHBI, 0bec-
HeunBad 3aHATOCTL TpuMepHO 2% Hacenenus. Ha mpoTskeHunm Bcex JIeT HE3aBHCAMO-
cTH Y30eKHCTaHa pa3BUTHE TOILTHBHO-3HepreTudeckoro komiiekca (TOK) u nosbiienue
ero IOTEHIUAJIa CTAJM HPUOPUTETHBIMU HALPABJCHUIMU B pAMKaX HPOIpaMM OOIIero
COTMATBHO-IKOHOMAYECKOTO PA3BUTHS CTPAHDI.

HedrerazoBast oTpac/ib BbIIEIACTCS aKIIEHTOM HA HHBECTHUITMOHHBIE IPOTPAMMBI (ITPO-
eKTbI) peasin3yeMble B paMKaX IIOJIUTUKHU I'OCydapCTBa, HallpaBJeHHbIE Ha CO3JaHNE€ HOBbIX
BBICOKOTEXHOJOTUYIHBIX TPOU3BOACTB, KOTOPHIEC OCHAaIlEHBI COBPEMEHHBIM O60py,ZLOBaHI/IeM.
DTO MO3BOJISET HE TOJHKO 00€CIeYUuTh IJ1YOOKYIO epepaboTKY YIJIEBOIOPOIHBIX PECYPCOB,
HO U OJIArONPHUATHO BJAMAET HA CO3JIaHUE HOBBIX PabOUMX MecT. MOKHO HPEeNOI0KHUTD,
91O B OyAyIIeM NPHOPUTET OVIET OTJaH TeM KOMIAHUSIM, KOTOPble CMOTYT BHEJIPUTDL WH-
HOBAIIMOHHBIE TEXHOJOTHH B HeTEra30BYIO ITPOMBIILIEHHOCTD U PACIIUPUTD IKCIIOPTHBIE
BO3MOZKHOCTH 3T cepbl.

Hearembrocth AO «Y306ekHe(dTETA3»

AO «¥Y3bexknedrerazy — Kpyuneiiiasi rocy1apcreeHtas HedrerazoBas KOMIIaHus Y 3-
OekucTaHa, 3aHIMAIONIAICI PAa3BeKOM, 100bIUell, TepepadOTKON U TPAHCIIOPTUPOBKOM Y-
seBosiopooB. OcuoBarHast B 1992 romy, KOMIAHUS UTPAET KJAOUYEBYK POJIb B YHEPTETH-
YeCKOM CEKTOpEe CTpaHbl, 0becreunBas 3HAYUTEILHYIO YaCTh BHYTPEHHETO TOTpebJIeHus
SHEPropecypcos.

Ceronag AO «¥Y3beknedreras» — 9T0 COBpeMeHHash MHOIOYPOBHEBAs BEPTHUKAJBHO-
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HHTEIPUPOBAHHAA KOMIIAHHUA, 00beIuHsIONast ¢Bbiie 50 mpeaupusdTuil, Bkaodasa 13 cos-
MECTHBIX TpeanpusaTuii, 10 OCHOBHBIX MpeANPHITHI M0 J00bIUe 1 mepepaboTKe YIIeBOI0-
POAOB, & TaKzKe LEeJblil pAll KYPUPYEMbIX LPEIIPUATHI.

OO6ruit 0bbem g00bIYN Ta3a kKommnanueir B 2024 r. coctapua 29 286 MyH M3, 9TO Ha
1 414 vuta M3 (+5%) Gosbine, gem B 2023 1. Jlugepom 1o mpupocTy A00BIYH B paMKax
KOMIIAHWY MIPUPOJHOTO ra3a gBjsgercd Ycrioprcekoe [JIY, nokasasinee npupocT 100bI4H B
32%, 94TO KOMIEHCUPYET CHUKEHUE JOObIYM Ha APYTUX MPEANPUATHIX.

CHuzkerne J00bIY1 TIPUPOHOTO ras3a, Habawoaemoe B [Tlypranckom HITY (-4%) u Ta-
s HUILY (-0,4%), Tpebyer mpucTaabHOro BHUMAHUS HAJT TTOPa3/ieeHusIMUA 1 pa3paboT-
KU CTPATErHH 110 CTAOMIN3AIIE WJIK KOMIIEHCAIIMH II0TE€Ph, I YMEHbITeHUs] HETATUBHOI'O
adderTa oObEMaM T0OBIYH TPUPOIHOTO Ta3a KOMIIAHHUEI.

Hawamno noberan OO0 «Uz-Gas Project» B 2024 1. (373 muti M3) o guepKuBaeT Heo0Xo-
JIIMOCTD PeaTN3alny HOBBIX HHBECTUIIMOHHBIX IIPOEKTOB [T MOJIePXKaHNs U yBeJINIeHIA
o0bemoB J100b1un B Pecrniybiiuke.

ﬂeﬂTeHbHOCTL MHOCTPaAHHDbIX KOMIIaHM’it

B nociegnne npecaruierns: riiodasm3anis SKOHOMHUKH CAEIaIa MEXKyHAPOIHOE CO-
TPYJHUYECTBO B 00/IaCTH SHEPreTHKHU eiie 0oJjiee akKTyaJbHbIM, 4eM Korga-an0o. Pec-
nybsimka Y30ekucran, ob6Jiajias 3HAYUTETbHBIMA 3alacaMu IIPUPOJIHBIX PECYypCcoB, TPHU-
BJIEKAeT BHUMAaHIe KPYITHBIX WHOCTPAHHHIX Koproparmii takme xak "JIYKOIJI "Tas-
npom "Epsilon "SANEG"xkenamomux #HBECTHPOBATD B pa3paboTKy 1 A00BIYY SHEpreTutie-
CKHUX PECYPCOB, aKTHBHO IOJIJIEPKHUBASI MMOJIUTHKY TOCYIaPCTBA 3aK/II09as J0JTOCPOUHBIE
KOHTDAKTBI O pazjiesie TPOAYKIHU. ¥Y30eKcKas ra30Basi OTPAC/b CTATKHBACTCS C CEPbe3-
HBIMH 33/1a9aMH ¥ HeOOXOIUMO HAPACTUTH JOOBIUY Ta3a I YIOBJIETBOPEHHST BO3pACTa-
IOIIETr0 BHYTPEHHEI'O CIPOCA U MOJIEPKKU IKCIOPTHBIX BO3MOXKHOCTEI!.

JIVKOIJT stBiisiercst Tu1epoM Cpein HHOCTPAHHBIX KOMIAHHUI 110 06beMaM L0064 (11
408 mute M3 B 2024 1.), HO TOKA3bIBaeT 3HAYUTEbHOE CHEZKeHMe 100brun (-21% k 2023
r.). JlaHHas TeH/JEHIUA BhI3BAHA TEXHOJIOTHYECKOH aMOPTH3AINeil U HCTOIEHHEM MeCTO-
POXKJIeHU l, B 94aCTHOCTHU, MecTOpoXKaeHnit Kanapimcekoil rpymnmbsl. HecMoTpst Ha cHEXKeHMe
00BEMOB JTOOBIYN, KOMIIAHUS TaK K€ OCTAETCH JIMAEPOM CPeIV WHOCTPAHHBIX Mpe/INpHd-
THIL.

[ABIIPOM Ttak:ke CHE3WI 00BbeMbI, HO He3HaunTe bHO 10 140 MmuH M3. Kommanus
BeJIa, PEAJTU3ANNIO ITPOCKTOB B 00JIACTH T€0JOTOPA3BEIKHA H JIOOBIYH IPUPOJTHOrO Ta3a Ha
[MTaxmaxThl KOHTPAKT KOTOPOTO 3aKOHYHJICA B JeKabpe 2024 roja.

EPSILON pe3ko HapacTua 100619y — pocT B 7 pa3 10 2 102 MaH M3, KOMIAHUS 3aKTI0-
YUJIa HOBBIE JOTOBOPBI C IIPABUTEIbCTBOM HA PEAJU3AIMIO MHBECTUIIMOHHBIX [POEKTOB B
00acT J00BIYN MPUPOJHOro rasa [2]|. 3amycK HOBBIX MECTOPOXKICHUN U MHBECTUIUH B
JOOBITY TMOKA3BIBAIOT HALJIAIHBIN PE3YIbTAT.

SANEG mnokasbisaer crabuabublii 1 yBepennbiii poct ua 13% mo 1 739 man m3, 4rto
rOBOPHUT O MO3UTHBHOI JWHAMUKE PA3BUTHSA KOMIIAHUH.

JnHamMuka permoHaJbHOro norpedsjenuda rasza B Tabsure 1 mpegacraBienbl gaH-
HbIE O JIMHAMUKE IMoTpebJieHus IMPUPOIHOro ra3a HacejsernueM B PeciyO/iuke Y30eKkucTan
B 2023-2024 rr., KOTOpad JEMOHCTPUPYET POCT HMOTpebeHus 1o BceM permonam. L[opos
TamkenT gpiasgeTcs JHIACPOM ¢ 00beMOM MOTpebJIeHusl TPUPOJTHOro rasa obbéMoMm B 2,7
MJIDJT M3, KOTOPBIH pacTer exkerofuo [3]. B messx obecnedenus: moTpeGHOCTH HACEJTEHHsT
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SHEPreTUIeCKUMHU pecypCaMMi aKTYyaJIbHO Ha CGFO,ILHHIHHI/Iﬁ JeHb paBpa6aTbIBaTb HOBLIE
HHBECTHUIIMOHHBIE IIPDOEKTHI B OTpacC/b, 9TO IIOBBLICUT 3SHEPreTHYECKYIO CTaOUIBHOCTL B
OTpacjidX 3KOHOMHKU.

Tabauna 1. O6béMbI TOTpedIeHIS TPUPOIHOIO ra3a B Pecybinke Y30eKuCTaH B
2023-2024 tr. 6e3 yuera IPOMBIILIEHHOTO CEKTOPA (MITH. M3).

Pernon 2023 2023 2023 2024 2024 2024
(O6aacTh) Beero | Hacenenne |OnroBan | Beero |Hacenenme | OnorToBas
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
TamkenT obm. 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
Hagonii 0641.3 241.7 399.6 054.6 239.3 417.6
Kapakanmaxcran 652.1 2514 400.7 663.3 249.8 416.5
TamkewT (ropom) 2703.5 1499.8 1203.7 | 2759.2 1493.4 1265.8
SAKJIFOYEHNE

Ucxonst 3 texytmeit curyanun pocta noTpedb/ieHnst MPUPOJIHOTO Ta3a B Y 30eKucTaHe n
HCTOIIEHNS 3aIaCOB TEKYIINX MECTOPOXKACHHUI, CTPYKTYPa PeaTn3anun ra3a KOMIaHISIMI
B OyIyImeM MOKeT CyIIecTBeHHO m3MeHHMTcd. Ilo mporHosam Hememnkoit KoMMepueckoit
rpyrnsl (GET) #a 2030 roz o6mias moTpe6HOCTh B PUPOJHOM rase PecryGianku Y36exu-
cTaH BbIpacTeT 10 45,6 MIpa M3 B TOI, YTO MOTPeOYET MOJHOIO HMepeHAIPaBICHAT BCEX
10CTABOK (BKJIIOUYAs IKCIOPTHBbIE OOBEMbI) HA BHYTPEHHUIT PHIHOK cTpanbl [4].

Crnucok Jaureparyphbi:

1.CoBpeMeHHOE COCTOSIHME W HePCIHEeKTUBBI PasBuTus HedTErazoBoro Komiiekca Pec-
ny6aukn Y36ekncran [Tonaesa I.B. — PI'V wedru n raza um. I.M. T'ybkuna // [diek-
TpoHHbIl pecypc| — Pexum mocryma: https://cyberleninka.ru/article/n/sovremennoe-
sostoyanie-i-perspektivy-razvitiya-neftegazovogo-kompleksa-respubliki-uzbekistan
2.0TKpBITHE  Ta30KOHJEHCATHOTO  MECTODOXKIEHHs B Y30ekucrame — AMepUKaH-
ckoit  kommammeit Epsilon // [DmekTponubiii  pecypc] — Pexum  gocryma:
https:/ /neftegaz.ru/news/Geological-exploration /541502-amerikanskaya-epsilon-otkryla-
v-uzbekistane-ocherednoe-mestorozhdenie-gazokondensatnoe/

3.IIpornoz  Hemerckoit  kommepweckoit  rpymmst  (GET)  //  [Quexrponmsiit
pecypc| - Pexxnm JIOCTYTIA: https://www.german-economic-team.com/wp-
content /uploads/2022/02/GET_UZB_PB_05 2021 RU.pdf

4. TomuBHo-3HepreTudeckue  nokazareau  Pecnybiaukum — Y30eKucTan — oduIuaIb-
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Hble JaHHble ATreHCTBa N0 cTaructuke // [Dmextponusiii pecype] — Pexum mo-
cTyma: https:/ /www.stat.uz/ru/ofitsialnaya-statistika/energoeffektivnost-i-toplivno-
energeticheskij-balans

Ilepeocmbliciienue jJoMalnHero 3ajianug B anoxy VN: ot
dopMaIbHOTO BOCHpPOU3BeJeHNI K aKTUBHOMY
A3BIKOBOMY B3aMMOI€E1CTBIIO

Tamxxunbaesa /.

JOKTOp bunocoduu mo negarorndeckum Haykam (PhD), monenTt kade pbl HHOCTPAHHBIX
s3bikoB MI'IMO-TammkenT
diltadsh@mail.ru
hittps://doi.org/10.5281/zenodo.15511039

Awnnortanuga B jannoit ctarbe paccMaTpuBaloTcd MpodJieMbl 00YIeHIA HHOCTPAHHBIM
SI3BIKAM B 9MOXY MuGPOBU3ANMA U UCKYCCTBeHHOro uHTetekta (), aBrop obpariaer
BHUMAaHIE Ha HeOOXOINMOCTD OOHOBJIEHUsI METONNK 00ydeHus B smoxy VU u anagmmsupyer
HOBBIE TEHIIEHIINHA COBPEMEHHOTO YPOKa MHOCTPAHHOIO SI3BIKA.

KoaroueBbie caoBa: VcKycTBeHHBIH HHTE/JIEKT, KPHU3HC TPAJIUIMOHHOIO IIOIXOIA
00y4UeHNs, COBpEMEHHBIE METOIbI 00ydeHHMsI MHOCTpaHHBIM s3bikaMm, Computer-Assisted
Language Learning (CALL), Flipped Classroom.

[TosiBuBiasics B oOpasoBaresibHbIX jiebarax 1970-x romosB dpasza <«Tod der
Hausaufgabe» (B mepeBoge ¢ Hemenkoro — «CMepTh JTOMAITHErO 3aJaHUs» ) CTATA CHM-
BOJIOM HAPACTAOIIET0 KPU3NCA TPAJTUITMOHHOTO TIKOJIBHOTO MOAX0a K 00y9YeHHI0. DTOT
JIOBYHT OTpasKaJl MPOTeCT NPOTUB PYTUHHON 1 (bopMaIm30BaHHON 00pa30BaTEILHON MPaK-
TUKH, B KOTOPO# y4Yaluecs BHIIOJIHSIN JJOMAIIHUE 33/ laHus] MEXaHUIeCKH, He TIOrPYKasiCh
B CMBICJI y4eOHOTO MaTepuasia | He BCTYIasd B aKTUBHOE B3auMojeiictsue ¢ HuM. |7] TTep-
BOHAYAJIBLHO 9Ta (POPMYJIUPOBKA HOAUYEPKUBAIA KPUTHKY MOJIEJIH O00YUYEHUs, OPUEHTHPO-
BaHHOI HA YHH(DUIMPOBAHHBIE 3aJaHUsT B HTHOPUPYIOIIEil HHIANBUIYAIbHBIE TOTPEOHOCTH
YYE€HHKOB B OCBOCHHH 3HAHHUI 4epe3 OCMBICIEHHYIO JesITeJIbHOCTD. B yC/I0BHIX 2Ke cTpemMu-
TeJBHOIO PA3BUTHS MH(POBBIX TEXHOJIOTHI 1 0COOEHHO NCKYCCTBEHHOI'O MHTEJLIEKTA, JTaH-
Has ujes npuobperaeT HOBOe 3BydaHue. B coBpeMeHHOM 00pa30BaTe/IHHOM TPOCTPAHCTRE,
e 111 MozkeT BHITOTHSTH TPaANIMOHHEbIE 332491 ([IePeBOJ] TEKCTa, COCTABIEHHE OTBETOB,
pellieHne TPaMMATHIeCKIX YIPAXKHEHHIT) ¢ BBICOKOH CKOPOCTBIO U TOYHOCTBHIO, IPAKTHKA,
IPOCTOTO HA3HAYEHHU JTOMAIITHEr0 3a/IaHusd 0e3 KOHTEKCTa W COIPOBOXKIEHUS TepseT CBOIO
3P DEKTUBHOCTD. ITO O0COOEHHO aKTYaJIbHO B 00J1aCTH OOYUYEHHA MHOCTPAHHBIM sI3bIKAM,
r71e KJII0YEeBbIM CTAHOBUTCS HE CTOJBKO 3HAHUE MPABHUI, CKOJBKO CIIOCOOHOCTD IPUMEHSITD
SI3bIK B peaJbHBIX KOMMYHHUKATHBHBIX cuTyanusax. OOpaszoBaTesbHas cpelia, B KOTOPOi
00yJaroTCs COBPEMEHHBIE yUalllHecs, HACHIIEHa uMPOBBIMA HHCTPYMEHTAMU 1 HHQOD-
marueii. BO3MOKHOCTH MTHOBEHHOTO MOy I€HUS TOTOBOT'O OTBETA, MEPEBO/IA, IJTH J1a7Ke CO-
CTaBJIEHHUS SCCE MPHU MOMOIIN TAKMX WHTe/IeKTyaabHbiX cucteM, Kak ChatGPT, Gemini,
Copilot mwnun Google Translate, genaer BuITOTHEHNE TPATUIUOHHBIX JTOMAITHAX 33 IaHUI
He TOJIbKO MaJIod(d(MEKTUBHBIM, HO U 3a4aCTYIO JIUIIEHHBIM MOTHBAIUU. B 3TUX ycaoBusx

189


https://doi.org/10.5281/zenodo.15511039

BCE Yalle CTaBUTCH II0J COMHEHHE caMa IIe1ecoo0pa3sHoCTh joMalrHeil paboThl B e€ npu-
BeIaHOU popme. C BHEJIpeHHEM HHTEPAKTHUBHBIX IIAT(OPM, MYJIbTUMETUAHBIX PECYPCOB
U CPEJICTB UCKYCCTBEHHOI'O MHTEJLIEKTa 3HAYUMOCTD TPAJUIMOHHBIX (DOPM J0MAaITHel pa-
OOTHI CHUZKAETCs 110 HECKOJIbKHM MPHINHAM:

e CrangapTHble YOPAKHEHHUST YaCTO HE PA3BHBAIOT MOJTHONEHHON KOMMYHHKATHBHOMN
KOMITETEHIINN, OCTaBagCh HA YPOBHE PEIPOAYKIMN OTIAEJbHBIX A3BIKOBBIX CTPYKTYD.

e Yuariuecss HEPeJKO UCHOIb3YIOT CTOPOHHUE U(POBBLIE PECYPChI, BKJIIOYas CUCTEMbI
NU, 119 aBTOMATUYECKOrO BBHIIOJHEHUS 3a/IaHU, YTO CHUYKAET YPOBEHDb JTUYHOTO BOBJIE-
YeHUs B yUeOHBIN Tporiecc.

e QOpMATBHBI TOIXO/ K BBIOJHEHHIO 38IAHIH IIPUBOJUT K TOMY, 9TO OCBOCHHE A3bIKA
CBOIUTCS K MEXAaHUYECKOMY BOCIIPOM3BEIEHUIO TPABUI U (bpa3, 6e3 PA3BATHS A3BIKOBOTO
Mbittenus. [1; 3-5]

B orBeT Ha 9TH BBI30BBI 0Opa30BaTe/bHAS TPAKTUKA [IPejIaraeT HHHOBAIHOHHBIE TT0/I-
XOJZIBI, COYeTAIONINe aKTUBHBIE METOJbl 00ydeHUs n 1mudpoBble TexHomoruu. Cpenu HUX
ocobenno 3naunmbl Meronbl Computer-Assisted Language Learning (CALL) u Flipped
Classroom (mepeBépHYTHIil Kaacc), KOTopble (OPMHUDYIOT HOBYIO JAUAAKTHYECKYIO Tapa-
JINTMY, ODHEHTHPOBAHHYIO HA peasIibHOe S3bIKOBOE B3aUMOJIEHCTBIE U OCMBICJIEHHOE YCBO-
ernme marepuana. Meron Computer-Assisted Language Learning (CALL) mpencrasisier
coboit 110/1X0/1 K 00YUeHUI0O NHOCTPAHHBIM $I3bIKaM, OCHOBAHHBIN Ha MCIOJb30BAHUU KOM-
IBIOTEPHBIX U MUMPOBBIX TexHosornit. OH OXBaThIBaeT IMUPOKUN CIIEKTP MUMPOBBIX MH-
CTPYMEHTOB, HAIIPABJIEHHBIX HAa PA3BUTHE PA3JIUYHBIX ACIEKTOB SI3bIKOBOH KOMIIETEHIINN
[2; 57-71]. Cpeau HUX MOXKHO BBIJIEJATH CJIEIYIOIITE:

e llnTepakTuBHBIE 33JaHUS U TPEHAXKEPHI, MPEJCTABICHHBIEe HA TaKUX TIaTdOpMax,
kak Duolingo, Busuu u jip., HpejocTaB/isiior BO3MOXKHOCTHU JIjisd UHJIMBUIYAJIbHON OTpa-
OOTKM I'paMMaTUYECKUX CTPYKTYP, JIEKCUKH, IPOU3HOIICHUS.

e Mybrume/niinble pecypehl, TaKle KaK BUCOJIEKIINH, [TOJIKACTHI, aHUMAIMOHHbIE PO-
JIMKH, TO3BOJAAIOT YYAITUMCH BOCIPUHUMATH A3BIK B €CTECTBEHHOM KOHTEKCTE, YTO CIO-
cOOCTBYeT Pa3BUTUIO HABBIKOB ayIMPOBAHUS U MEXKKY/IBTYPHOIW KOMIETEHIINH.

e CucTeMBbl HCKYCCTBEHHOTO WHTEJJIEKTA, TaKHe KaK WHTELIeKTYaIbHbIE PEIeTUuTOPHI
U aJAlTUBHBIE OOydalolue ILIaT(gOPMBbI, MPEJI0CTABIAIOT IePCOHATU3UPOBAHHYIO 00paT-
HYIO CBSI3b, QHAJU3UPYIOT TUINHYHBIE OMIHOKU M IPEJ/araioT 3aJIaHud C YIeTOM YPOBHS
BJIQJICHUAA SA3BIKOM M HHJIMBUIYAJIBHBIX HOTPEOHOCTEH CTYICHTA.

CoBpeMmennble ucciaenopanus (Hampumep, paborsl A. KaTuHCKoN M ApYrux) moaaép-
kuBaioT, uro npumerenre NI B pamrax CALL 3HaunTe/bHO TOBBIMAET 3(DHEKTUBHOCTH
o0ydenusi. OCOOEHHO BBIAEJAIOTCS CJIEALYIONIIE BO3MOKHOCTH:

o Il-anropur™bl aIalTUPYIOT CJAOZKHOCTH YUPAarKHEHUN B 3aBUCUMOCTU OT YPOBHS
3HAHUI yYalerocs, 4To jejaer odydenue OoJiee MeJeHATPABICHHBIM U MOTHBUPY IOTIIIM.

e llcnonb3oBanne var-6oros (Hampumep, Replika) npegocraBiaser BO3MOXKHOCTH Tpe-
HUPOBKH YCTHO# peun B 1moJ1yhOpMaIbHON 0OCTAHOBKE, MOJEIUPYHA YKUBOE ODIIeHHe C
HOCHTEJISIMH $13bIKA, Y4TO JIAeT BO3MOXKHOCTH MPAKUTHKOBATH PA3rOBOPHYIO PEUb.

o Tncrpymentsr U criocobHbI B peajibHOM BPEeMEHHU JIMArHOCTHPOBATH IDaMMaTHYe-
ckue u (hoHETHYeCKHe HEeTOYHOCTH, HMPEeIOCTaBsdsd OMEePATUBHBIE PEKOMEHAINN 0 UX
ucrpasienuio. [1; 3-24]
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METO/, IIEPEBEPHYTOI'O KJIACCA (FLIPPED CLASSROOM)

OnauM U3 IpKHX ITPUMEpPOB TpaHchOpMaluu 00pa30BATETLHOIO IOAXO0IA SIBJISETCS
mogiedib rtepesépuyroro kiacca (Flipped Classroom). Buepsbie ona 6bliia peasmsoBana B
2007 roxy nemaroravu /[zxonaranom Beprmanom n Aaponom CamMcoMm, mpenoiaBaTe/ M
mkosbl Woodland Park High School (CIITA). CToikHYBIIHCH ¢ OTPaAaHHYE€HHBIM BPEMeHeM
Ha O0'bSICHEHUE TEOPUN B KJIaCCe, OHU HAYA/IN 3aMHUCHIBATH KOPOTKHE BUIEOYPOKH C JIEKITH-
OHHBIM MaTepPHaJIOM, KOTOPHI YUEHUKH JIOJKHBI ObLIN H3ydaTh J0Ma. Takum oOpa3oMm,
ayJIATOPHOE BpeMsi BBICBODOXKIAJIOCH JIJIA MPAKTHYECKON J1edTe/bHOCTH, TPYIIIOBBIX 00-
CYZKJeHHH ¥ aHAJIN3a CJIOKHBIX BONPOCOB.[4; 451-463] OcHoBHBIE IperMyIIeCTBa METOIA
Flipped Classroom 3ak/a104aioTcst B CJIEIYIOIIEM:

o VuauBuayaabHbIil TeMII 00ydYeHus: CTYIEHTH MOTYT U3ydaTh TEOPETUUECKU MaTe-
puaj B yaobHOe I HUX BpeMsI U ¢ HY:KHOH CKOPOCTBIO, IepecMaTpUBas MPH HEOO-
XOJUMOCTH CJIOZKHBbIE (DPATMEHTHI.

o [loBbilienye BOBICYEHHOCTH: 3aHATUS B KJIACCE CTAHOBATCH UHTEPAKTUBHBIMHU, BKJITO-
Y4aI0T POJIEBbIE UT'PBI, TPOEKTHYIO PAdOTYy, O0CYKICHUE PeabHbIX KeliCoB.

e DopMuUpoOBaHUE KPUTHYECKOTO MBITILJICHHUS: YYaIlAecs He MPOCTO YCBAUBAIOT MaTePH-
aJI, HO y9aTcsd ero aHaJu3upPOBaTh, 0OCYKJIATh U IPUMEHSTh B HOBBIX CHTYaIlUX.

B KOHTeKcTe IpemnojaBaHus WHOCTPAHHBIX SI3BIKOB JAHHBIN ITOIXO/ MO3BOJLET ITepe-
HECTHU STAIl O3HAKOMJIEHUS C TPAMMATUIECKUMHU CTPYKTYPAMH U JIEKCHKON B JOMAITHIOKO
30HY, & Ha 3aHATUSX COCPEIOTOYUTHCS HA PEATbHON S3BIKOBON MPAKTUKE — IHATIOTaX, JTUC-
KYCCHSIX, MOJIE/IAPOBAHIY KOMMYHUKATUBHBIX cuTyanuii. [5; 33| MuTerparus TeXHOIOr i
UCKYCCTBEHHOI'O MHTEJLUIEKTA B MOJIE/Ib IEPEBEPHYTOI0 KJIACCA OTKPbIBAET HOBblE BO3MOZK-
HOCTH JIjId NEePCOHAJIM3ANUNA U THOKOCTH y4ueOHOro npornecca. llpumepbl Takux perienuii
BKJTIOYAIOT:

e U criocoben oTciiekuBaTh, Kakue hparMeHTbl 00y4daionux BUAEO BbI3bIBAIOT Y CTY-
JIEHTA 3aTPY/HEHWA, U Ha OCHOBE ITHX JAHHBIX IIPE/JIATaTh JOTOTHUTEIHHBIE Pa3hb-
SICHEHUSI WU 33/IaHU.

e [Ha OCHOBe aHajm3a mporpecca cryjgenta U moxer aBromarudecku hopMUPOBATD
3a/IaHUsI, COOTBETCTBYIONIHE TEKYIIEMY YPOBHIO 3HAHUI U OOYUAIONIHM IEJISIM.

e U111 MOXKeT ONeHWBATH YCTHBIE W MUCHMEHHBIE OTBETHI YUAIerocs, BhIABIIAS OMMUOKN
U mpejjiarasg MyTH UX UCIPABIEHUs, YTO YCKOPSET MPOTECC OOYUEHUST W MOBBITIAET
ero 3gpdekTuBHOCTS. |6]

Takum 06pa30M, B yCJAOBULX CTPEMHUTE/IHLHOIO TEXHOJOTMYECKOI'O MIPOIPecca U aKTHB-
noro Buejiperns NN B obpazoBanune cTaHOBUTCSA 0YEBUTHOH HEOOXOIUMOCTD IIEPEOCMBbIC/Te-
HUSI TPAJUTIMOHHBIX (hOpM 00y UeHust, BKI0Yas ok goMarnraeir paborer. Meronst CALL u
Flipped Classroom, ocobeHHO B cOUeTaHUN C WHCTPYMEHTAMHU MCKYCCTBEHHOTO MWHTEJLIEK-
Ta, CO3MMAIOT YCJOBUS AJId MOCTPoeHus Gosiee THOKOM, MOTUBHPYIONIE U pe3yIbTaTUBHON
SI3BIKOBO# cpesibl. OHU CIMOCOOCTBYIOT Mepexody OT (GOpPMaJbHOIO BOCIPOU3BEJIEHUS Ma-
Tepruaja K ero OCMBICTEHHOMY OCBOEHUIO W MPAKTHIECKOMY MPUMEHEeHHUI0, YTO OCOOEHHO
BayKHO B OOYUYEHUU MHOCTPAHHBIM s13bIKaM B X XI Beke.
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Cy6’beKTbI OTBETCTBEHHOCTU 3a IIpUYMHEHUNE BpeJa

>KU3HU U 3]0POBbIO IIpU ucnoJib3oBanuu VU B
MeIuTnHEe

Tarapenko Jlapuca AjekcaHapoBHA

cmapwut npenodasamens Kapedpu, obwecmeennozo 300po6va U 30PaBOOLPAHEHUS
OEI'OY BO <«Ilpusoastcerutl uccaedosamervekutl meduyunckutdl yHUGEPCUMemM»
Munsdpasa Poccuu (ITHMY Munsdpasa Poccuu tatarenko.1@list.ru
https://doi.org/10.5281/zenodo.15511047

Hecmorps Ha conpaabHO-3HAYIMBIE I COBEPIICHCTBOBAHUA JOCTYIHOCTH H Kade-
CTBA OKA3AHUS MEIUIHHCKOI ITOMOIIH, HCIOJIb30BAHNE HCKYCCTBEHHOIO HHTEIICKTA B Me-
JIMIAHE CBS3aHO ¢ BBICOKMMH DHCKAMH TPUYHHEHUS BPEIa YKU3HH U 3J0POBBIO I'DazK-
JanrHa. PaspaboTka HOBBIX METOJOB JUATHOCTUKH H JIEYEHHS MPEIOIAraeT yCTaHOB-
JIeHHe JIOJZKHOTO MPABOBOIO PEryIHPOBAHUSI, ONMpPEIETSIONero HeoOXoauMble MPABOBbIE
MEXaHU3MBbl [Jid CHU2KEHUA PHUCKOB, BOSHUKAIOIIUX B IIpOHECCe IPpUMEHECHUA TEeXHOJIOI'NU
HCKYCCTBEHHOTO HHTE/IeKTa (gamnee - NIT).

Texnosiornu NI B MequninucKoil 1eAT€IbHOCTH CETO/IHS B OCHOBHOM BBITIOJTHAIOT (DY HK-
MO «IOMOIIHUKA Bpaday, MPeaoCTaB/Igs BO3MOXKHOCTL ObicTpee n 3pdexTuBHee Mmpo-
aHAJIM3UPOBATH OOJIBINNE JaHHBIE JJIs TOCTAHOBKU Juaruo3a. Ho paszpabordmkamu yike
CO3JIaHBI M HAYMHAIOT BHE/IpIETCS B MeIUIUHCKYIO MPaKTUKy Texuosoruu W, paborato-
e aBTOHOMHO U He 3aJIefCTBYIONINe MHEHHe Bpada, B YaCTHOCTH PAa3BUTHE MPUMEHEHUs
aproroMuoro U1 mnarmpyercs pazpaboTunkaMu B TeX cepax MeIUIUHCKON JTesTeTbHO-
CTH, TJIe PUCKHU €Tr0 UCTOJb30BaHUs 0e3 KOHTPOJIS Bpada OIEHUBAIOTCSI KaK MUHAMATbHBIE.
Taxkue pemrenusi Obljin BHespenbl B anpesie 2024 roja, Korja cTajgo U3BECTHO O HadaJle
npumenenus apronomuoro M B penrrenonornu.

Hecmorps na aktusnoe BHegpenue texunojoruit I B MeIuIUHCKYIO TPAKTUKY CTOUT
OTMETHUTb OTCYTCTBUE YETKOI'O 3aKpPCIIJICHUA ITPaBOBOIO pe2KUMa UCKYCCTBEHHOI'O MHTEJI-
JIEKTa W, B IEJIOM, TO PeryJupoBaHue, Kakoe Mbl UMeeM Ha CeroJHSIIHAN J1eHh HOCHT
9KCHepUMEeHTATbHbIH XapakTep [1].
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[Toka mpaBoOBOil PEKUM HCKYCCTBEHHOI'O MHTEJJIEKTa HAXOJIUTCS Ha CTAaIUU (POPMHU-
poBanus, Texuogorunu NI dbaxTudeckn BBOIATCS B IpaykIaHCKHA 000POT dYallle BCETO B
cocTaBe IPOI'PAMMHOIO OOECIIeYeHUs] W PEerucTpupylorcs PocrareHToM Kak mporpamm-
Hble IPOJYKTHI ¢ ucnosib3oBanuem rtexuosornn U [2], a 3arem npoxozsr perucrparuio
B Ka49eCTBC MCIHUITMHCKHUX I/I3,ZL6J'II/II71 AJId BO3MOZKHOCTH HX ,ZLaJIbHefIHleFO NCITOJIBb30BaHU A
B MeIMIMHCKOI npakTuke. [Ipu sTom Ha wHadasmo 2025 roga B Poccun 3apeructpmupoBaHo
yxke Gosiee 30 memununackux usgenuii (B Buge 110), ucnosnbsyomux texuosorun VU u
UMeIONHX JIefCTBYIONIee perucTpalnonHoe yaocTosepenne Pocsnpasaaazopa. [lpu pern-
CTPAIMK YUYUTHIBAIOTCS ToJioxkeHus «[IpaBui Kiaccudukanuu Meau3aeanii B 3aBUCHMO-
CTH OT MOTEHITMAJIBLHOTO PUCKA TPUMEHEHHsT» [3], rjie B COOTBETCTBHU ¢ M. 45 IporpaMMHOe
obecrievuenne ¢ npuMenenneM Texuogornu NI oTHeceHo K caMOMy BBICOKOM KJIACCY PHCKa
(kmace 3).

Ceromnst Hambojiee akTHBHasi paboTa BEIETCS B 00JACTH TEXHUYECKOTO PEryaInpoBa-
Hus TexHosorun VI, 910 Ha HAYABHOM 3Tale TPEeACTABIAETCS B IEJIOM JIOTHIHBIM, HO
AKTUBHOE BHEJPEHNE MCKYCCTBEHHOT'O MHTEJLIEKTa B T'PAXKIAHCKWUI 000POT MOJIKHO CO-
MPOBOYKIATHCS TIOHUMAHUEM €T0 0COOEHHOCTEeH BCeMU YYaCTHUKAMK 000pOTa, a YINTHIBAS
BO3MOXKHBIE PDUCKH €r0 IpUMEHEHHs JIOJ?KHA OBITh BhIpabOTaHa CHCTEMa OOINEero u Clie-
UAAJIBHOI'O PEryJHPOBaHUA, HE TOJBKO HH(OPMAIIMOHHOIO, HO H I'PazKIaHCKO-IIPABOBOIO,
MeIMITTHCKO-TIpaBoBoro u ap. IlepcrnektuBy pocrta obopora NN mam moxkazan Munsapas
B 2024 romy, yCTAHOBUB peruoHaM PEKOMEHIAIMH 10 3aKyIKaM W BHEIPEHUIO MeIn3/1e-
muit ¢ U (B pamkax npoekra eauHoro mudpoBoro KOHTypa B 31paBooxpanenun) [4]. B
YACTHOCTH, PEKOMEHIOBAHO NPUOOPETATH N3N JIBYX TUIIOB!

— W3JIeJIMd, UHTEPHPETUPYIONIUE JIAHHbIE JIYYeBLIX, JIADOPATOPHLIX WM UHCTPYMEH-
TaJbHBIX METONOB ANATHOCTHKH;

— U3MeJUs, HHTEPIPETAPYIONINE JaHHbIE 3JIEKTPOHHON MeJUIMHCKON KapTHI.

Buempenue cucrem NN B pabory c narmueHTamMu JIOJIZKHO IIPEIIOJAraTh HaJIUYHE Y
Bpadva JIOJIZKHOTO YPOBHS JioBepus K HuUM. JleficTByIoIe TeXHUYECKUe CTaH/IapThl Olpe-
JIeJIFI0T JOBepHe K CHCTeMe MCKYCCTBEHHOTO MHTEJIEKTa TOJBKO B CAydae HAJIUIUA Y
noJib30BaTe s u pazpadorunka M1, a Takyke WHBIX 3aMHTEPECOBAHHBIX CTOPOH YBEPEHHO-
CTH B TOM, UTO CUCTeMa CIOCOOHA BHITIOJHATH BO3JOXKEHHBIE HA Hee 33JJa9d ¢ TPeOYEeMbIM
KauecTBoM [5].

B cBa3m ¢ yeM BO3HWKAET BOMPOC — KAK OMPEJIEAATh KAa9eCTBO PAOOTHI HCIOTB3YEMBIX
B MeunuHe Texuoioruii? OTBer Ha HErO Mbl MOZKEM MOIMBITATHCS HAWTH CHOBA B TEXHUYE-
CKHUX aKTaxX, IJie 1o/l mokasarejieM kadecTBa cucreMmbl VI nonnMaercs «crenenb coOTBeT-
CTBHUS [IPEJCTABATEIHLHONO HA0OPaA CYIECTBEHHBIX (3HAYUMBIX) XapAKTEPUCTHK CHCTEMbI
HCKYCCTBEHHOTO WHTEJIEKTa TPeOOBaHUAM (MOTPEOHOCTSIM /0K IaHUSIM ), KOTOPBIE yCTa-
HOBJIEHBI, OOBIYHO MPEJINOIATalOTCA WIH ABIIIOTCS 00d3aTeIbHBIMU JIJIS 9TON CHCTEMBI».
OueBHIHO, YTO TOJKOBATH MOKA3aTeJH KadeCTBAa MOYKHO JTOBOJIBHO MTUPOKO, OCOOEHHO ec-
JIM IPUMEHATD JJId ONPEJICJICHAA COOTBETCTBIA HE YeTKO YCTAHOBJICHHBIE XaPAKTCPUCTUKHT
CUCTEMBI, a Te, KOTOPble «OOBIYHO TIPEIIMOTATAI0TCS .

TyT Ke CTOUT OTMETHUTD, YTO MBI CETOTHST MOHUMAEM O/ HCKYCCTBEHHBIM WHTELTEKTOM
«CIOCOOHOCTD TEXHUUIECKON CHCTEMbI MMUTUPOBATH KOTHUTUBHBIE (DYHKITUY Y€/I0BEKA, [J1e
KJIIOYEeBbIM (PaKTOPOM MMUTAIUU CJIEIYeT BbIIeUTH criocodnocts MU K camoobyuenuio
W TONCKY COOCTBEHHBIX Delennii 6e3 3apaHee 3amanHoro ajgroputmay [6]. Tlepes mHamun
BCTAET 33/a49a ONPeJe/IeHNs BO3MOKHOCTH COYETAHNS BHITIIEHA3BAHHBIX KPUTEPUEB Kade-

193



CTBa C €ro OCHOBHO# 0COOEHHOCTBIO - caMOOOyUYeHHeM W IIOMCKOM pelleHnii 6e3 3apanee
3aJaHHOTO AJTOPUTMA, e Pe3yIbTaT 00yUYeHUs MOKET OBITH HEIPEeACKA3yeM, a COOTBET-
CTBEHHO HEIPEJICKA3yEeMbIM U PE3YJIbTAT €ro PabOThl, 0COOEHHO B CJIy4ae IPUMEHEHUs ero
B IIPOIECCe MEJIHMIIMHCKOrO BMelnaTe/bcTBa. U caeayer ormeruTh, 9To B HOsiOpe 2023 10-
J1a yKe ObLT 3aperucTpupOBaH MEPBHIN MPENEJICHT BBISBICHUS PUCKA IPUYUHEHUS BPEa
3/10poBbI0. Poc3npaBHai30p NPHOCTAHOBUI TPUMEHEHe MeIUIIMHCKOTOo 3 esus ¢ NN —
cucreMbl aHaan3a u3obpazkennii Botkin.Al. Ilpuumnnoii cTaso BeISBIEHHE OTKJIOHEHUI B
xapakrepucTukax (pesysibrarax paborsl 110 ¢ M), 0OTHOCHTETHHO 3asBJIEHHBIX TPH €10
roCyJIapCTBEHHON pPerucTpalum.

IIpu ucnonwpzoBanuu M B MeaunuHCKO# AeITeIbHOCTH 0COO0 OCTPHIM BCTAET BOIIPOC
KaK O PUCKaX NPHINHEHUs BpeJa KU3HU U 3J0POBBIO NAIIMEHTA, TOMOIIL KOTOPOMY ObLIa
okaszaHa ¢ upumenenueMm rexuosioruu VI, tak u Boupoc pacupejie/ieHus PUCKOB OTBET-
CTBEHHOCTH 3a NPUYNHEHHE BPejia MexK/y pa3paboTynKaMu U MeUIMHCKUMU OPraHu3a-
nugamu, npumMensiiommuvu M B cBoeft gesTeibHOCTH.

Bompoc pacipeenenust pucKoB OTBETCTBEHHOCTH MOXKET ObITh PACCMOTPEH ¢ TIOMOTITHIO
IpuMeHeHud B OTHOIMEHUN TEXHOJIOTIUU I/II/I IIPpaBOBOI'O pE2KUMa MCTOYHUKA MIOBBIIIIEHHOI
omacaoctu (UITO), T.K. MOA HEM MBI MOXKEM MOHUMATH JOOYIO JIeATeNbHOCTh, KOTOPast
CO3JaeT TOBHIIIEHHYI0 BEPOSATHOCTh HPUUNHEHHUsI Bpeda M3-3a HEBO3MOXKHOCTH IIOJIHOTO
KOHTPOJIsI 33 Hell co cTOpoHbl vYenoBeka |7]. Takoil ke TOYKH 3peHUsT HOJJePKUBAIOTCS
U JIpyrue aBTOPBI, onpeaessoniae pexkuMm UITO kak naubdosee 3¢hphekTUBHYIO MOIETb B
IPOIIECCe YCTAHOBIEHUSI OTBETCTBEHHOCTH B CJIyUae IPUUNHEHUS Bpea IPH HCIOIb30Ba-
HHUU CHCTEMbl HCKYCCTBEHHOI'O HHTeJIeKTa. |8]

[Ipu srom, B nponecce npuMmenenns VI Menuiunckas opranusanus Kak 10/b30BaTEb
MOZKeT ObITh MPUBJEYeHA K OTBETCTBEHHOCTH, €CJIM OHA Oy/eT MpU3HAHA BJIAJIC/IBIEM UC-
TOYHHKA, TIOBBIIIIEHHOW OTTACHOCTH, U B CJIy4ae, €CJAu J0 Hee ObLIN JOBeIeHb TPeOOBAHUS 110
NpaBUJILHO IKCIIyaTanuu Texnoaoruu. HemamoBazkubiM (pakTOpom orpejiesienust cyob-
€KTa OTBETCTBEHHOCTH TaK:Ke MOYKHO CUYUTATh MPOBeJeHNe ONEeHKHN MPABUIBHOCTH cHOp-
MYJUPOBAHHBIX TPeBOBAHUH 110 HUCIOJIB30BAHUIO (MX YETKOCTH, JIOTHYHOCTH U B HEJOM
MOHSITHOCTH TIOJIb30BATEII0), YIUTHIBAs OTCYTCTBHE Y MOJIH30BATEsI JOJKHBIX 3HAHUI B
TeXHUYeCKOi obracTu.

Bonpoc onpenenenus cyobeKkTa-BaaIeTbIA ICTOYHUKA TTOBBIINIEHHON OTTACHOCTH TAKZKe
MOZKeT ObITh CIIOPHBIM, Mbl MO?KEM PACCMATPUBATh B KaUeCTBE BJIaJIe/Iblla KaK pa3pador-
YUKa, TaK U MEJHUIMHCKYIO0 OPraHu3aluio, KOTopasd IIpuodpesia mpaBa Ha IIPOrPAMMHbBIH
npoAyKT ¢ npumenenueM Texuojgoruu VM. /lannsiii BOmpoc MozKeT ObITh pelieH B 3aBUCHU-
MOCTH OT BBISIBJIEHUS TPUYHHHO-CJICJICTBEHHBIX CBA3El MeXK /1y JeiHCTBUSIME pa3paboTInKa
(4epes onpeesieHne HAZEKHOCTH PA3pabOTAHHOIO IPOJLYKTA) U MPHYNHEHHEM Bpe/ia, Jii-
60 neiicTBusiMU Bpada (MeJIUIUHCKON OPraHW3aIMH ), HEIPABUIBHO TPUMEHSIOIIIMHU JIaH-
HBII TPOrPAMMHBIN MPOIYKT B CBOEH /edTeJbHOCTH M HETATHUBHBIMHU TOCTEJCTBUSAMU B
pe3ysIbTaTe TAKOro MPUMEHEHUSI.

Beuny cnenunduxku padborsr UM u Toro, uro pa3paboTuuk HauboJee HHMOPMUPOBAH
0 TEXHHYECKUX CBOHCTBAX MCHONBL3yeMoil Texnosgoruu VM, ctaBuTcs BOmpoc 0 HeoOXOIu-
MOCTH OCYIIECTBJIEHHUS] KOHTPOJISI HAJ HEll B MePBYIO OYepeib CO CTOPOHBI pa3paboTduKa,
HO TaKyKe CJIeJyeT OTMETHTh BayKHOCTH OCYIIECTBICHHST KOHTPOJISI CO CTOPOHBI TOCYIap-
CTBEHHBIX OPIraHOB.

B 3akiodenne xo4ueTcs c¢1esaTh aKIeHT Ha HeOOXOMMMOCTH Pa3pabOTKH MOJIOXKEHHI,
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GOPMHUPYIONIAX TPABOBYIO ONPEIEJIEHHOCTh BO B3aUMOOTHOIIEHUAX MEXKIY pa3padoTdu-
KOM TEeXHOJIOTHH U OpraHmsanueil, nmpuobpetarorieil ee. Ha HavaabHOM 3Tale BUINTCSI
1eJiecoobpa3HbIM TaKue 1OJ0ZKEeHHsT (DOPMYJIUPOBATh HA OTPACIEBOM M MEXKOTPAC/IEBOM
YPOBHAX B PaMKaX IO/I33aKOHHOTO PEryJHPOBAHUA B IIPOIECCEe MEXKBEJOMCTBEHHOI'O B3au-
MOIeHCTBUL.

B eJIoM, AJOCTHUZKEeHUE ITOHUMaHUA pPacClipele/IeHud PHUCKOB OTBETCTBEHHOCTHU ME2KAY
YH9aCTHUKaMMW BO3MOXKHO 4Yepe3 perreHue CAeAYIOIMuX 3aJda9:

1. YcranoBmeHne 4eTKOW perjiaMeHTaIuu NnpaB u o0si3aHHOCTEll Mek Iy paspabordn-
koM N n MeuiuHCKOiT OpraHu3aiumeii myTeM 3aK/II0YeHIs OPTaHu3aInOHHOTO (& He
TOJIBKO JINIEH3HOHHOT0) 0roBopa 06 ucnoab3oBanun U, JlaHHBI JOrOBOD MOKET
UMEeTDb TUIOBYIO (hOPMY U MOZKeT ObITh paspadoTaH ¢deiepalbHBIMUA OPTaHAMHI UCIIOJI-
HUTEJbHOI BJIACTH (COBMECTHO), peryupyommMu cdepy nHbOPMAIMOHHBIX TEXHO-
noruii u chepy 3apaBooxpaHenus (B caydae ¢ ucnosib3oBanuem U B megunumne).
B nmoropope B KadecTBe CYNMIECTBEHHBIX YCJIOBHI HEOOXOIUMO OMPEIETIUTH MOPSIOK
B3auMOJIEfICTBUS U KOHTPOJIA 3a dpyHKimonupopanuem cucrem NN B mepunmnckoii
OpraHu3aIui, 06sI3aHHOCTh CHCTEMATHIECKOTO (DOPMUPOBAHNSI OTYETHBIX MOKA3aTe-
neil (MOHUTOPHHT Ge30MaCHOCTH) B KOHTpoupyonwii opran (Pocaapasraizop).

2. Paspaborka ajaropurMma JieiicTBuil mipu oOHapyKenun HeTouHoit padbors U ne tojib-
KO B PaMKaX TeXHHYECKOro perysaupoBanus (st paspaboraukon). Ceromnst HeoOX0-
JUMa IIPaBOBad pErAaMeHTaluA MOPAIKa JEHCTBUNR Bpaqa/ MEJUIAHCKON Opranmns3a-
MU Kak B 00JjacTu npasuabHoro npumMenenus I, tak u B Bompocax mporuno3mpo-
BaHUS PUCKOB €ro HUCIOJIb30BaHUs, JJId 9ero JOJIZKHBI OBITh Pa3padOTaHbl MOPIITKH
OKa3aHWs MeJIUITUHCKON MOMOIIY ¢ UCIOIb30BaHUEM HCKYCCTBEHHOT'O MHTEJIJIEKTA.
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Pazpaborka MeTOAMKN NMOATOTOBKHN JAHHBIX JJs OIEHKU
(PUHAHCOBBIX PUCKOB MPEANPULATHS C UCIIOJIb30BAHNEM
TexHoJioruu Data mining.

TypabekoBa Manuka

Tamxkenrckuit puwauan MI'IMO MU/ Poccun
https://doi.orq/10.5281 /zenodo.15511059

B coBpemennom mMupe KJII0YEBYIO POJIb B yCIEITHOM (DYHKITMOHUPOBAHUU U KOHKY DEH-
TOCITIOCOOHOCTH UT'PaeT (DUHAHCOBOE COCTOSTHHE KOMIAHWH, BHE 3aBUCHMOCTH OT JIeATehb-
noctu. OIHAKO, 34 cYeT HeCTaOMILHOCTH PBIHKOB, KOJIeOAHUIT BAJIOT U IPYTUX (DaKTOPOB,
¢dbuHaHCOBBIE PHCKHU HMOAPHIBaIOT (PUHAHCOBOE 310poBhe Komnanuu. g 3¢dpdekTuBHOrO
yHpaBJieHusT (PUHAHCOBBIMH PHCKAMU HEOOXOIMMbI HHCTPYMEHTHI aHAJIN3a U IPOrHO3HPO-
BaHWA, K IPpUMepY, TaKOi Kak TexHojorud Data mining. /laHHad TeXHOIOTHUS MO3BOJIAET
AHAJIU3UPOBATHL U 00pabaThIBaTh OOJbINHE 00bEMBI JaHHBIX, A1 aHAIN3a HHGOPMAINH,
3aKOHOMEPHOCTEH U TeHAeHIH.

AkryasibHOCTH TPOOJIEMBI O0YC/IOBJIEHA TEM, YTO HETOYHOCTh JAHHBIX MOXKET WC-
KaxkKaTh pe3y/bTaTbhl aHA/Iu3a U IMPOrHO3MPOBAHUA (PUHAHCOBLIX PHUCKOB, YTO B CBOIO
odepe/ib TPUBOJIUT K MPUHATHIO HEITPABUJIBHBIX OM3HEC PENIeHuii.

[Tpumenenue Texuosiorun Data mining mo3BosisieT MOJYYUTh TOYHYIO WH(MOPMAIIIIO O
(UHAHCOBBIX aCIeKTaX IIPEeIIPULATHs, ONTUMUZUPOBATDH ONEPAIMOHHbBIE IITPOIECCHl U II0-
BBICUTb KOHKYPEHTOCIOCOOHOCTD.

BaxkneiimuMm ycsioBueM TpUHATHS TPABUJIBHOTO YIIPABJIEHIECKOTO PEIeHns, ABIAeTCs
— OIleHKa (PUHAHCOBOTO COCTOAHMS IPEANPHATHsI, KOTOPas COCTOUT U3 TPEX B3aUMOCBSI-
3aHHBIX YacTeil: aHaau3 (PUHAHCOBOTO IMOJIOXKEHHS, aHAJIN3 (PHUHAHCOBBIX PE3YIbTaTOB U
OIEHKa BO3MOYKHBIX ITEPCIHEKTHUB.

AHau3 ¥ NPOrHO3MPOBAaHHE JAHHBIX — 3TO TO, 0€3 4ero He OyJer CyIecTBOBATH HE
onun 6usznec. CyImecTByeT pasje/ieHne 3TUX MPOIECCOB Ha CJIEIYIONHE BUIbL:

e [Tudopmannonno — noucKoOBOil W Bu3yasbHbIH aHajm3 Kak mpaBujio B mporecce Ta-
KOI'0 aHajn3a, He MPHOOPeTAIOTCsd HOBbIE 3HAHUS O MPEJIMeTe, MOABIAeTCH BO3MOKHOCTD
paccMOTpeTh MpeJMeT TI0 YacTdM € Pa3HbIX TOYEK 3PEeHHs, UCTOIb3Ysd 9eTKO ¢HOPMYIU-
POBaHHBIH 3alIPOC K PEJISIUOHHOI Oa3e JTaHHBIX.
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e OneparuBHo — aHaauTndeckuit anaam3, OLAP B oranyun ot mHGOPMAINOHHO — IOUC-
KOBOT'O aHaJIN3a, OMEePATUBHO — AHAJIUTHUCCKNH aHAJIU3 TO3BOJIAET OOHAPYKUTH 3aKOHO-
MEPHOCTH B JIaHHbIX. [[pryueM 3aKOHOMEPHOCTH PA3JIMYHOIO BUJIA U KOJIMYECTBA, KOTOPbIE
HeJIb3s1 OBbLJI0 OBl 3aMETHUTH JPYTUM CIIOCOOOM.

e Uurennexryansueiii ananus (Data mining) Vmenno sror Bujx amasn3a HaIpaBaeH Ha
BBISIBJIGHUST CKPBITHIX 3aKOHOMEPHOCTeH W aHOMaJinii B JaHHBIX. K mpuMepy, Takoro po-
JIa 3aKOHOMEPHOCTH WU aHOMAJIMH MOT'YT OBITH IIPEJICTABJACHBI B BHJE HOBTOPSIONIUXCH
JIAHHBIX, OOJIBIINX 3HAYEHUN, BHIOMBAIOIIUXCSA U3 ONPEIETCHHOrO JUalla30Ha JAHHBIX U
HA00OOPOT CJIMINKOM MAaJIEHHKUX 3HAYEHUI, O/ KOTOPBIMH IIOIPA3yMEBAIOTCA aHOMAJIMHY.
WNupiMu cJIOBaMH, UHTELIEKTYAJIbHBI aHAIN3 MOXKHO IPEJICTABUTL B BUJIE MOJIEHU, JIJIs
JIVUIITero MOHUMAHUA JAHHBIX.

OCHOBBI MHTEJLJIEKTYAIbHOTO QHAJIM3A, JIAHHBIX ObLIN 3aJI02KEHDI €111¢ B COBETCKUIT epu-
0/1, KOIJIJa MaTeMaTUKaMU ObL/I IPEJIJIOZKeH MeTO/I, U3BECTHBIN KakK 00OONIEHHBIH TOPTPET.
CyTh moax0/a 3aK/I0YATACh B TOCTPOCHUN HAWIYUIIEH pa3ae/dionieil TumepIioCKOCTH,
IpU 3TOM KPHUTEPUEM OIITUMAJJIHHOCTU BBLICTYNAJIO MAKCHMAJbHOE YIAJeHHEe 00yUaIoNInxX
00bEKTOB OT 3TOI ToBepxHOCTH. [[0 cj0BaM y4eHBIX MOMYJIIPHOCTH Texnojoruu Data
mining cerofHd CpaBHUMA C TOH yKe TEXHOJIOTHWeH, HO ¢ MEHBIIUM HOTEHIIHAJIOM B IPO-
MI0M. Biarogaps TeXHUIecKOMY U TEXHOJIOTTIECKOMY COBEPIIEHCTBOBAHUIO, TEXHOJIOT U
UHTE/UIEKTYAJIHHOTO aHAJIN3a JAHHBIX TPHOOPesia OOIbITNN MOTEHITHAI JIJIS PENeHus Y2Ke
COBpEeMeHHBIX 3a7a49. Baknoe monoxkenune Data mining 3akmiodaeTcd B TOM, YTO HaiiaeH-
HbI€ MTAa0JIOHbBI JOJIZKHBI OTPAzKaTh HEOUEBU/IHbIE, HEOXKUJIAHHBIE PEIYJISPHOCTH B JIAHHBIX,
KOTOPbIE€ COCTABJISIOT CKPBITHIE 3HAHUS.

Orcroa MOXKHO ¢aeaTh BIBOI, 9T0 Data mining 9To u ecth nporecc oOHapyKeHus B
CHIPBIX JTAHHBIX PaHee HEM3BECTHBIX, HETPUBUAJIBHBIX U JOCTYIHBIX WHTEPIPETAINT 3HaA-
HUI, KOTOPBIE B CBOIO OYepeib MO3BOJIAIOT IIPUHUMATHL PEIieHus B Pa3JudHbIX chepax
nedreabHOCTH. [lo/1 HEOUEBUHBIME JAHHBIMU IHOHUMAIOTCS Te JIaHHBbIE, YTO HeJIb3s BbI-
SIBUTDH JIPYTEMH MeTOJaMH, CTAHJTADTHBIMH MeTOJaMH 00PabOTKH JTaHHBIX.

[lIox MeTOmaMU TEXHOJOTHH MHTEIEKTYAJTLHOTO aHAJIH3a JIAHHBIX TTOHUMAEeTCd CIIOCOo-
OBl KJ1accupUKAIME, MOJICTUPOBAHKS, AaHAJIN3a U IPOIHO3UPOBAHUA JAHHBIX. C IIOMOIIHIO
9THX METOJOB CTAHOBHUTCS He 00g3aTe/IbHBIM HMETh CHEMUAIBHYI0 MAaTeMaTHYEeCKYIO
HOJI'OTOBKY JIJI UCIIOJIb30BaHUs UHCTpyMeHTapueB Data mining u Harjis/IHOIO Lpe/-
CTaBJICHUS PE3YJIbTATOB aHAJIUTHYECKON padOTHI.

Metobl, mpuMeHsieMble B HWHTELTEKTYAJIbHOM aHAIN3e TAHHBIX, MPHHATO KJIacCH(U-
IMPOBATH HA JIBa OCHOBHBIX Tua: oby4enue ¢ yauresem (Supervised learning) u o6ydenue
6e3 yuurens (Unsupervised learning).

B pamkax moaxona ¢ yumTesieM CHCTeMa 00ydaeTrcd Ha 3apaHee pa3MeYeHHBIX HMpHMe-
pax — 9TO O3HAYAET, YTO KaXKJOMY OOBEKTY U3 00ydalolneil BHIOOPKH 3apaHee U3BECTeH
HpaBUIbHBIN pe3yabrar. Hampumep, npu KaaccuHKAIME IPOIECC BKIYAET HECKOJIBKO
3TANoB: cHadaaa GopMupyercst o6ydaroas Mojiesb (KIaccuduKaTop), 3aTeM OHa MPOXO-
IUT 3Tan obyuenus. [lenpio sBIseTCs BOCCTAHOBAEHHE (DYHKIMOHAILHONW 3aBHCHUMOCTH,
HO3BOJIAIONIEHl ¢ BBICOKOH TOYHOCTBIO HPEJICKA3BIBATD PE3Y/IbTAT JIJI HOBBIX OOBEKTOB.
OO0yuenne MPOIOIKALTCS 0 TEX TMOP, MOKa He OyIeT JOCTUTHYTO 33 aHHOE KAIeCTBO HIH
HE CTAHEeT OYEBU/IHO, YTO BLIODAHHDLINA aJTOPUTM HEMPUMEHUM K JAHHOMY THUIY JaHHBIX,
anbO caMu JaHHBIE He COAEPIKAT IETKOW CTPYKTYPHI, MOIIAIONIENRCS BhISIBJIEHHIO.
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B mpoTuBOMOI0KHOCTE STOMY, METOMIBI 03 yUUTe s MPeInoJIaraloT aBTOHOMHOe 00y-
YeHue CUCTeMBbI 0e3 ydacTus desoBeka. OHU aKTyaJbHBI B CUTYaIUSX, KOTIa HEOOXOIUMO
O0HAPYKUTH CKPBIThIE CBS3M, 3aKOHOMEPHOCTH WJIM I'DYIIIUPOBKKA BHYTpU Habopa JiaH-
HBIX, HE NUMEIOIIETro 3apaHee 33/ JaHHBIX METOK.

Cpe,ZLI/I CaMbIX paCHpOCTpaHéHHbIX METOA0B MHTECJIJICKTYaJIbHOI'O aHaJIn3a JaHHbIX CTO-
UT OTMETHTH KJIACCH(DUKAINIO, PErPECCHOHHBIN aHAIN3, AaHAJIN3 IIPU3HAKOB U IUCIEDCH-
OHHBII aHAJIN3 JaHHDbIX. Bce 9TU TIepeYUuCJEeHHbIEe METOJbl KaK IO OTAEJBbHOCTHU, TaK U
CYMMAPHO IIOJIXOJAT JJIsI OIeHKH (DHHAHCOBBIX PUCKOB IPEIIPUITH, /s OoJiee JTeTab-
HOTO TIOHMMAaHUSA OyJeT MpejcTaBaeHa TadbIuIa 1.

Tabsmna 1. Baxkueiiue meToasl Texrooruu Data mining

Haunmenosanwne Onucanune ens
3aK/II09aeTC B TIOWICKE OOIINX XapaKTEPUCTUK
Habopa OO'bEKTOB JIAHHBIX B 6a3e JaHHBIX U Pa3e-
ConocraBuThb 3JI€EMEeHTHL
JICHUH UX Ha PA3/IMYIHBbIE KJIACCHI B COOTBETCTBHUH
N JAHHBIX B 0a3e JaHHBIX C
Kanaccudukanus OaH- | ¢ KiaaccuduKarmoHHoi Momeabo. K pacmpocTpa- . .
BBIODAHHOI KaTeropmeil ¢
HBIX HEHHBIM aJITOPUTMAM KJIACCU(MDUKAIUN OTHOCITCS

HOMOIIBIO  KJIacCupUKaI-

JepeBbd pelleHuii, MalIWHbl OIIOPHBIX BEKTOPOB .
OHHO¥ MOJIesTH.

(SVM), npocteie GaiiecoBcKme KaacCUpUKATOPHI
¥ HEipOHHBIE CETH.

Ero ocsoBHBIE mCCaEmO-

BaTeJIbCKUE pobJIeMbl
Orpaxkaer BpEMEHHbIE XaPAKTEPUCTUKM 3HAUEe-

. . BKJIIOYAIOT B Cebs TpeH-
HUiT aTpubyToB B 0Oa3e MAHHBIX TPAH3AKIUN, CO-

JIOBbIE XapaKTEPUCTUKI

" 3naBas HYHKIIUIO, KOTOPAs CONOCTABIAET JIEMEH- .

Perpeccuonnniii ananns . [IOCJIe/I0OBATE/IbHOCTEN  1aH-
Thl JAHHBIX C IIEPEMEHHON IIPOIHO3UPOBAHUS Pe-

HBIX, TTPOTHO3UPOBAHME

QJIBPHBIX 3HAYEHU, M 00HAPY’KUBas 3aBUCHMOCTH

TI0CJIeIOBATEILHOCTEH JTaH-
Me)K,Z[y IIepeMeHHbIMU WA anI/I6yTaMI/I.

HbBIX U KOPPEeJIAIUI MEXKIy

TAHHBIMI.
D710 BaKHBIH STAll WHTE/UIEKTYAJIbHOIO AHAJIU-
32 JAHHBIX, I[eJIbI0 KOTOPOTO SIBJISIETCS OIIpPeesie-
Hue u BbIOOP Hambosiee nundopmaruBabix npusna- | CHu3UTH Pa3MepHOCTD,
KOB I PelleHust IPob/ieM 1y IIPOrHO3UPOBAHUS | YCTDAHUTH U30bITOYHY IO
Ananus npusHakoB 3uateHuil nepeMeHHbIX. OH BKIIO4UaeT B cebs cTa- | nHGOPMANIO, IIOBBICATH

TUCTUYECKHUI aHa/Iu3, BU3YalU3alUI0 U UCCIIeI0-
BaTesbcKuit aHasm3 maHHex (EDA) mpu3naxos,
9TOOBI IIOHSATH B3AMMOCBSI3b U BaXKHOCTH [IPU3HA-

TOYHOCTb U MHTePIIpeTupye-
MOCTH MOEJIH.

KOB.

DTO CTATUCTUYECKUN METOJ, UCIOJIb3YEMbIi JIJIst
CpaBHUTB, CyIIECTBYeT JU

JducnepcuoHHsbiit anaans

CPaBHEHNS 3HAYUMOCTHU PA3IMIUN MEKIY ABYMS
wan 6ostee rpymnmamu. OH ompenesseT 3HAUNMBbIE

3HAUUTETbHAS Pa3HUIIA
MeXKJy CpeJHUMH IIOKa3a-

pa3/uyud MexKJy IpyNIaMu, aHAIU3UPYyd pas3/ii-
Ype MeXK/y BHYTPHUIDYNIIIOBOII M MeKI'DYHIIOBOM
JUACTIEPCUE.

TeJsIMH  ByX uiau Oostee
TPYTIIL.

[To mpoBeieHHOMY aHAJIN3Y MOXKHO CIETATH BBIBOJ, YTO METO/IB HHTE/LIEKTYAJIHHOTO aHa-
JIN3a JIAHHBIX SBJIAIOTCH OECIIEHHBIM MHCTPYMEHTOM B OIEHKE (PMHAHCOBBIX PUCKOB U HE
TOJIBKO, IIOMOTasi OPraHU3aIUaM BbISIBIATD, aHAJIU3UPOBATH U CHUXKATH MOTEHIIUAJIHHBIE
pucku. Bor ciemyioniume MeTobl, KOTOpbIe OyAyT BHEJPEHBI B ILIAaT(GOpPMYy ONEeHKEN Du-
HAHCOBBIX PUCKOB M HA OCHOBE KOTODPBIX U OYJI€T CTPOUTHLCA METOIOJIOTHS MOATOTOBKH
JIAHHBIX:

e PerpeccuoHHbIil aHaIn3 — /I IPOTHO3UPOBAHUS psijia HENPEePBIBHLIX JTaHHbIX. C
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€ro MOMOIIBI0 MOYKHO IPOTHO3UPOBATH (DUHAHCOBBIE IOKA3aTEJH, K IPUMEPY, Kpe-
JUTHBIE 0AJIBl U BEPOSTHOCTL JAedO/ITa.

¢ AHajau3 BPpEMEHHBIX PAJIOB — [IJIs AHAJIM3a TeHIEHIUH BO BpEMEHH. DTO TO3BOJIAT
HPOTHO3UPOBATL Oyayine (hUHAHCOBBIE PUCKU HA OCHOBE MCTOPUYECKUX IAHHBIX,
UJIH, HHBIMU CJIOBAMU, HA OCHOBE TPEIbIIyInX (PUHAHCOBBIX MOKA3aTe el KOMITAHIH
UM Ha OCHOBE BOJIATUJILHOCTU PBIHKA U KOJeOAHUIT MPOIEHTHBIX CTABOK.

e Acconmamum — i BBISB/ICHUSA BaXKHBIX B3aUMOCBSA3€H MeXK/y IIepeMeHHLIMH B
OOJIbIIKX 0a3aX JaHHBIX. DTO MOMOXKET BLISIBUTH B3AMMOCBSI3U MEXKJY PA3JIHIHBIMU
(UHAHCOBBIME IOKA3ATEJISIMU, KOTOPBIE TIPUBOJAT K PHCKAM.

e Heiiponubie cetu — 10 MOJAETHPOBAHUS CJAOYKHBIX HEJTHHEHHBIX B3aUMOCBS3EH,
XapaKTepHBIX 17151 dpuHAHCOBOH cdhepbl. OHM 0COOEHHO XOPOIIN I TPOTHO3ZUPOBA-
HUSI HEJTUHEITHBIX PUCKOB, KOTOPbIE TPY/IHO MPEJICKA3ATh C MOMOIIbIO TPA HITHOHHBIX
CTATUCTUICCKHX METOOB.

e OOHapy2keHNe aHOMAJUIl — JI/Is BLISIB/ICHUSA BHIOPOCOB MJIM HEOOBITHBIX CJIyYaeB
B JJAHHBIX. DTO MOZKET MOMOYb B BBISABICHUU MOIIEHHUIECTBA WUJIN OMEPAIHOHHBIX
PUCKOB 10 TOr0, KAK OHU CTAHYT CEPbe3HBIMU MPOOIeMaMHu.

B coBpemMeHHOM MHpe I€peIOBBIX TEXHOJOIHWI He MOIJIO He CYIIeCTBOBATH TaKOil
CHCTEMBbI /I IIAT(MOPMBI, YTO IMO3BOJIMIA Obl YIPOCTUTH PAOOTY CIENMAIUCTOB U VJIyU-
IIATH Ka4ecTBO paboThl B pa3IMIHBIX cdepax IedaTe/bHOCTH, 0COOeHHO B (DUHAHCOBOI.
Jlas1 aHaII3a y2Ke CYIIECTBYIONINX CHCTeM U IIaT(OPM It OIEHKH (DUHAHCOBBIX PHUCKOB
Oyier npejcrapiena Tabsuna 2.

Tabauna 2. ITnardopmbl aHaIU3bI 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.

ITocJie ipoBeIeHHOIO aHAIM3a HANIPAITIBAETCS BHIBOJ, O TOM, YTO Jia, Cero/Hs /1efiCTBU-
TeJbHO OT'POMHOE KOJMYECTBO IIaTdOPM I OIeHKN (DUHAHCOBBLIX PHCKOB C PA3JIUIHBIM
dYHKIMOHAJIOM, TPEUMYIIIECTBAMHU W HEJIOCTATKAMHU, HO DOJIBITMHCTBO U3 3TUX MPOTPAMM
Ipe/IHA3HAYEHBI /I CHEIUAJTUCTOB, HMEIOIINX KBAJU(PUKAIIUIO B ITOM.
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Takum obpazoM, pa3paboOTKa MeTOJIUKHU MOJTOTOBKY JAHHBIX 71 ONMeHKN (PUHAHCOBBIX
PHUCKOB TPENPUATUS C UCIOJIb30BaHUEM TexHosiornn Data mining mosrzKHa mpeaycMarT-
pUBATH CO3/[AHUE JOCTYITHOIO U MHTYUTUBHO IOHATHOIO MHCTPYMEHTAPHs, KOTOPBI 1103-
BOJIJI OBl 3(PHEKTUBHO HHTEIPUPOBATH AHAJUTHICCKUE METO/IbI JIazKe CIeIuancTam 0e3
IyOOKUX 3HAHUN B 00JACTH CTATHCTHKH WJH TporpamMmupoBannsg. OCHOBHOE BHUMAHUE
JIOJIZKHO OBITH YJEJE€HO dTanaM IpeaBapuTebHON 00padOTKM JAaHHBIX, BKJIIOYasS OYUCT-
Ky, HOpMAaJIN3aIHio0, KOIUPOBaHNE KATerOPHAJbHBIX IIePEMEHHBIX, YCTPAHEeHnEe BBIOPOCOB
U IPOMYIIEeHHBIX 3HAUYEHN, & TaKzKe KOPPEKTHYIO BHIOOPKY MPU3HAKOB.

MeTtonostorudyecknit MOAXO, JOJIZKEH MPelyCMATPUBATh YHUMDUIMPOBAHHYIO MTPOTIETY-
Py TIpe/IBApUTENBHOM 00pa0OTKU W aJalTaluu JaHHBIX I TOCTEeIYIOMEero NpuMeHeHn s
B 33/la4aX MAIIUHHOTO OOYUYeHUs W WHTE/LIEKTYAJIbHOro anaan3a. OcobeHHo BazxKHO Hop-
MHUDOBATDH HEJOCTHBIA aHauTudeckuii kouseitep (pipeline), B KOTOpOM 3Talbl OYHCTKY,
npeobpa30BaHms U MOCTPOCHUS MOJE/eil JIOTMYeCKN CBA3aHbI MEZK Ty COO0I 1 MOT'YT OBITD
HOBTOPHO UCIHOJb30BaHbI Ipu paboTe ¢ JpyruMu HabOpaMu JaHHBIX. TaKoi MOIXO0J, CIo-
cOOCTBYeT TOBBIINEHNIO TOYHOCTU MTPOrHO30B M MUHUMU3UPYET PUCKHU, CBA3AHHbBIE C BO3-
MOZKHBIMHU OTMHOKAMHU CO CTOPOHBI OTIepPaTOpa.

CuteIyonuM TAIIOM SIBJISETCS IIOCTPOEHHE W BAaJUIANNAA MOJIE/Ieil, IPOTHO3UPYIONHX
dunancosble pucku. /g 3Toro HeobXoauMO BBIOpATH ONTHUMAJBLHBIE AJTOPUTMBI B 3a-
BHCHUMOCTHU OT CIEIU(pUKH JaHHBIX H Iejeil anaausa. lcnosab3oBanue MeToI0B Kpocc-
BaJIMIAINN, HACTPOIiKa TUIeprnapaMeTpoB U HHTEPIPETAlys Pe3yJIbTaTOB MOJEIH C II0-
motibio explainable AT (manpumep, SHAP unu LIME) oecriedar He TOJIBKO TOYHOCTH, HO
U LIPO3PAYHOCTDL PELICHUN.

BaKJHO‘H/ITeJIbeIM KOMIIOHEHTOM METOJAUKHU AO0JI2KHO CTaThb BU3YAJU3UPOBAHHOE IIPE/I-
CTaBJIEHUE QHAJUTUYECKUX PE3YJIbTATOB, KOTOPOEe MO3BOJUT IIOJAb30BATE M UHTYUTUBHO
MMOHATH BbIdBJ€HHbBIC PUCKHU, X MCTOYHHUKHU W BO3MO2KHBIC ITOCJICJICTBUA. TaKI/IM 06pa30M,
texnosorusgd Data mining B paMKax JaHHONW METOIUKN CTAHOBUTCSA HE MPOCTO WHCTPYMEH-
TOM TEXHAYECKOTO aHAJIU3A, a MOJTHOIMEHHBIM 3JIEMEHTOM CUCTEMBI MONJIEPYXKKA yIIPAaBJIEH-
YeCKUX PeNIeHnAn.

BHenpenne mpeio:KeHHOR METOTUMKH MOYKET 3HAYUTE]BHO MOBBICUTH (PUHAHCOBYIO
YCTORYHBOCTH IPEeANPUATHI 38 cIéT OoJiee TOYHOTO TPOrHO3UPOBAHKS PHCKOB, OIIEPATHB-
HOT'O pearnpoOBaHUs Ha M3MEHEHHUs PBIHOYHONW KOHBIOHKTYPHI H O0eCIedYeHrs A alTHBHO-
¢t OU3HEC-MOJIeIeil. DT0 0COOEHHO AaKTYaJIbHO B YCJIOBHSIX IVIODAJIBHON 9KOHOMHUYECKO
TYpOYJIEHTHOCTH, HECTAOUJILHOCTU BAJIIOTHBIX PBIHKOB M BO3PACTAIONIUX TpeOOBaHUl K
nHAMOPMAIMOHHON 6€30MaCHOCTH U YIPABICHHUIO TAHHBIMHE.

Takum obpazom, pazpaboTKa MeTOAMKH MOJATIOTOBKH JAaHHBIX C IMPUMEHEHHeM TeXHO-
JIOTUU WHTEJIEKTYaIbHOIO aHaIn3a He TOJBKO OTBEYaeT BBHI30BAM COBPEMEHHOCTH, HO U
dopMupyeT OCHOBY JJ/Is ITepexojia K HOBOMY YPOBHIO (D POBOIrO YIIPABJIEHHS PUCKAMU B
KOPHOPATUBHON cpene.
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BansgHne ncKyCcCTBEHHOTO MHTEJJIEKTA, COIMNAJIbHBIX
ceTeii 1 MeJuadaHHBIX Ha (DOPMUPOBAHNIE

MEXKIYHAaPOTHOTO OOIIEeCTBEHHO-IIOJINTITIECKOTO
JAUCKypca

Typcunbaes A.

JIoJT2KHOCTD - HAYAJIBHUK y4aeOHO-MeToaudeckoro oraena MI'IMO-TamkenT.
https://doi.org/10.5281/zenodo.15511067

B cospemennyio smoxy nHabJ10jiaeTcs 3HaUUTE/ILHOE BJIMSHUE COIUAJbHBIX ceTeil u Me-
M TaHHBIX Ha (POPMHUPOBAHIE MEZK Iy HAPOTHOIO OOIIECTBEHHO-TIOJIUTHYECKOTO TUCKY PCa.
[Mupposbie nmaardopMbl CTAHOBATCH WHCTPYMEHTAMHU HE TOJHKO MacCOBOl KOMMYHUKA-
I, HO U KaHaJlaMHU BO3,ZL€I71CTBI/IH Ha O6H.[eCTBeHHO€ MHEHUuEe, JUIIJIOMaTUYeCKHue IIPOoIeCChl
1 I0GATBHBIE CONMAThHO-9KOHOMIUeckre TpeH bl [1]. Ileah naHHO# cTaThn 3aKkI09aeTCst
B aHAJIM3€e PO MeIUaJIaHHBIX H CONHMAJIBHBIX ceTeil B (DOPMHPOBAHUU MeZKIyHapPOIHO-
ro JUCKYypCa, OIMOCPeIOBAHHOM BCE OOIBITUM IPHMEHEHHEeM MCKYCCTBEHHOIO MHTE/LIeKTa.
BayKHO OTMeTHTH, 4TO WCKyCCTBeHHbIH uHTemaekT (M) ucnonb3yercss He TONBKO st
00paboOTKN W aHAJIN3A MeINaJaHHBIX, HO U I/ aKTUBHOTO (hopMHpoBaHusa HHAOPMAIIL-
OHHBIX IIOTOKOB U IIpUJaHud JUMHaAMUKU KOMMYHUKallUN. HpI/I ITOM I/II/I HCIIOJIb3YyeTCA KaK
AJ1d JICTHTUMHOI'O aHaJdu3a O6HleCTBeHHOFO MHeHUud, TaK U JAJIAd CKPBITBIX MaHHHyJIHL[HfI.

[TonsiTue auckypca B HaydHOI JUTEpaType TPAKTYeTCd KAaK COBOKYIHOCTH TEKCTOB,
BBICKA3bIBAHUN ¥ COIHAJIbHBIX HPAKTHK, KOTOphie (POPMHUPYIOT W OTPAYKAKT CUCTEMY
B3MISIIOB W 1eHHOCTeli B obrmectBe [2]. OO6iecTBeHHO-TIOJINTHYECKHI THCKYDPC OXBATHI-
BaeT KOMMYHUKATHABHBIE NEHCTBUA, HATIPABJICHHBIE HA IPOU3BOJICTBO, BOCIPOU3BOJCTBO U
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TpaHCHOPMAIHIO OTUTHICCKIX U CONUATBHBIX oTHommeHud [3]. Mexanusmbr dhopmupo-
BAHUS MEXKIYHAPOIHOTO OOIIECTBEHHO-IOIUTHYECKOTO JUCKYPCa BKIIOYAIOT B3aUMOIeli-
CTBUC UHCTUTYHUOHAJIbHBIX aKTOPOB, Me,ZLI/IIU/IHbIX HJIaT(bOpM U 1TOJIb30BATEJIBCKOT'O KOHTEH-
Ta, [JIe 3HAYUTEIbHYIO POJIb UI'PAIOT AJITOPUTMBI U ITU(POBLIe mocpeaankn. Cpean Takux
MEXaHU3MOB MOYKHO BBIJICJIUTH MPOIECCHl AJITOPUTMUAYECKOH (uabTpanunu nHGOpMaIny,
HUCIIOJIB30BaHE aBTOMATU3UPDOBAHHBIX CUCTEM JJId BBIABJIEHUA W YCUJIEHUA TOBECTKU, A
TaKzKe ydacTHe HefpOCeTeBBIX I'eHepaTOpOB KOHTEeHTa. Kak OTMedYaloT HCCIe0BATEH,
MU He mpocTo oTpazkaeT CYNICCTBYIOIIHE TeHICHIMH, HO AKTUBHO Yy4acTBYeT B (pOpPMHU-
POBAHUK OOILIECTBEHHO-TIOJIATHICCKOTO JUCKYPCa, U3MEHAd JUHAMUKY KOMMYHHUKAIIMH U
YCUJIMBast ONpeJie/ieHHble HAPPATUBLL [4].

MeanagaHHble MPEACTABISIIOT COOON COBOKYITHOCTD NMU(PPOBHIX CJAEI0B MOJIb30BATE/ b
CKONl aKTUBHOCTHU, TAKUX KAK <«JAflKm», KOMMEHTAPUU, PEIOCTHI, HPOCMOTPbBI, HCTOPUS
HMOWCKOBBIX 3aIPOCOB, META/[AHHBIE T'€OJIOKAINA W JIAHHBIE O BPEMEHH B3aWMOJIeiCTBUs
¢ KOHTEHTOM, KOTOPbIe MOTYT OBITh HCIOIH30BAHBI /TSI MOJEIUPOBAHUST OOIECTBEHHBIX
HACTPOEHUI, aHA M3 NH(MOPMAIMOHHBIX MOTOKOB W MPOTHO3UPOBAHUST MEK Ty HAPOIHBIX
nporeccoB. KUo4eBBIMI METONAME aHAIN3a SABIAIOTCS KOHTEeHT-aHaan3 (M3ydeHne co-
JiepKaHust cooOIIeHnil u myGinKaiuii), ceTeBoii aHa u3 (BbISBICHHE CTPYKTYPHBIX CBsi-
3eif MeXK/Iy YUACTHUKAME M y3JAMU CeTH), & TAKKe MPUMEeHeHHe aJlOPUTMOB MAITHHHOTO
obyuenus: (MoJesiell, CIOCOOHBIX BBHISIBJIATH 3aKOHOMEPHOCTH U JIEJIATh MPEeJICKA3aHUs Ha
OCHOBe GOJIBIITUX MACCUBOB JaHHbIX). Ocoboe BHUMAHUE B HAYYHOIN JUTEpAType yieser-
cst mpobsiemam nHTEeprperupyemoctu mojeseit M u ajropurMudeckoil npeB3saTocT, Ha-
npuUMeD, HEKOPPEKTHOMY 00y I€HUIO MO/IesIeil Ha BEIOOPKAX C COMUATbHBIME WU TTOTATHIe-
CKUMH MCKayKeHUSIMHU, 9TO TIPUBOUT K yCuaeHnto crepeorunos |5]. Ha cerognsiiuuii qenn
NCKYCCTBEHHBIN HHTE/LJIEKT AKTUBHO MPUMEHSIETCS B COIMUAIBHBIX CETSIX /TSI IIePCOHATN3a-
U KOHTEHTA, aBTOMAaTHIECKOTO MOJIEPATOPCTBA, PACIIO3HABAHUS N300paKeHUil U BU/IEO,
a TaKzKe JIJIs BBISIBJICHUS TPEHJIOB U MATTEPHOB MOBEIeHUs ToJIb30Bareeii [6]. Asropurmbr
WU cozmaior 1 MHOZKAT MeIHaIaHHbIe, aBTOMATHICCKH TeHePUPYS PEKOMEeHIAINH, 010H1-
past KOHTEHT, YIPAaBJIsad PEKJIAMHBIMU COOOIIEHUSIMU, OITUMHU3UPYS MOPSII0K HOBOCTHBIX
JIGHT W TeM CaMbIM BJIHdd HA MOBECTKY JHs. Hampumep, pekoMeHIaTe/bHbIE CHCTEMBI
YouTube moryT mnpejarars Bcé DoJiee pajiuKabHble BUACOPOJIMKN, YCUANBAS 1TOJIPU3a-
IUIO B3TJI4I0B nojib3oBaTeiei. B 2016 roay ninardopma Facebook noasepriiach kpuruke
3a co3ganune WHMOPMAIMOHHBIX ITy3bIPeil, KOTOPBIe CIIOCOOCTBOBAJIN PACIPOCTPAHEHUIO
nesurgopMmanun B xoe mpe3nieaTckux Bei0opoB B CIITA. Takxke BaXKHYIO POJb UT'PAET
"scbdekt sx0-kKamepni” (echo chamber), Korma mosp3oBaTesn B3aUMOIEHCTBYIOT TOJBKO
¢ eJIMHOMBIIILICHHUKAMH, 9TO JIONOJTHUTEJIHLHO YKpEILIsseT uX yOexKkieHus. B pesyibrare
CHUZKAETCsSI Pa3HooOpasue MHEHHH B MeIUAIIPOCTPAHCTBE, & OOIIEeCTBEHHOE MHEHHE CTAHO-
BUTCs GoJiee MpeaB3aTeiM |7]. AnropurMudeckas mojada HOBOCTEH B CONUATBHBIX CETIX
MOZKEeT CHOCOOCTBOBATH ODOCTPEHUIO KOH(MIUKTOB, YKPEIJiss BPazK/1eOHble HAPPATHUBHI.
UccnienoBanus nokaspiBalor, 4to ucnojib3oBanue NN yecuimaer apdekt nndopmainmnon-
HBIX My3bIPeii u CnocOOCTBYET yCUIEHNI0 KOTHUTHBHBIX MCKAZKEHUI, BJINsIsT HA BOCIIPUSITHE
MeZK Iy HAPOIHBIX COOBITHIT [8]. ATOpHTMBI COIUANBHBIX ceTeil aHAJIN3UPYIOT TOBeIeH Y e-
CKWe JaHHBIe MO/IH30BaTe/ el — WX JIAWKW, PEmOCThl, TPOCMOTPHI — U TTOIOUPAIOT KOHTEHT,
COOTBETCTBYIONUH yKe CPOPMUPOBAHHBIM IPEANOYTECHUIM. DTO IPUBOJUT K TOMY, YTO
YeJI0BEK BHIAUT IIPEUMYIIECTBEHHO HHMOPMAIIUIO, TIOATBEPKIAIONLYIO €0 B3TJIAIbI, a AJIb-
TepHATUBHBIE MHEHHUSI OCTAIOTCS 3a IpeaeaaMu ero nHgopMainoHHoro mojs. Takoit mpo-
nece HaspiBaercs "dbunbrpamuonubim myssipem" (filter bubble), u on ycumusaer addext
I'PYIIIOBOIO MBIIILJICHUS, CHUYKASI KPUTUIECKOE BOCIPUSITHE U IIPEIATCTBY S OO bEKTUBHOMY
anasnsy Hopocteil [9]. Takum obpazom, U we Tonbko anamusupyer u GuabTpyer Mena-
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JIAHHBIE, HO ¥ aKTUBHO (popMuUpPyeT HHAMOPMAIMOHHYIO CPeILy, B KOTOPOil olpejie/IeHHbIe
HAPPATUBBI HOJIYIAIOT MPEUMYIIECTBO Mepes APYTUMU. DTO CO3IAeT CePbe3Hble BHI3OBHI
JIJIsE OO'BEKTUBHOCTU MEZK/IYHAPOIHOI'O OOIIECTBEHHO-OJIUTHYECKOT'O JIUCKYPca U Tpebyer
pa3paboOTKN MEXaHU3MOB, PEryJIHPYIONUX padoTy PEKOMEHIATEILHLIX aJrOPUTMOB.

Kpome Toro, apromarnyueckue OOTHI U T€HEPATUBHBIE MOJIE/JH MOTYT WHHUIIMUPOBATD
MaCCOBO€ PacCIpOCTPaHeHrne COOOIIEeHH T, KOTOpble B COBOKYITHOCTH MEHSIOT HallpaBJICHHE
rI06ATBHBIX THCKYPCHBHBIX TTOTOKOB [10]. BOTHI B coluasbHBIX COTAX — TPOrPAMMBI, HMH-
TUPYIOIIHE aKTUBHOCTH PeaJbHBIX I0JIb30BaTeIeiH, — MOTYT IIyOJUKOBATH, KOMMEHTHPO-
BATh U PEIOCTUTH COODINEHHSI, CO3/IaBas BUIUMOCTH MACCOBOM OIEP:KKH UM HEroJI0Ba-
HUs TI0 OIpeJIe/IEHHON TeMe. DTO BJIHsAeT Ha 0OIECTBEHHOEe MHEHHE, TAaK KaK M0JIb30BaTE/IH
BOCIIPUHUMAIOT HMOMIY/IsIpHBIE MHEHHSI KaK OoJiee 3HAYMMBbIE H OObEKTUBHBIE.

[leneparuBubie Mmomenn, Takne Kak GPT-4 nin Gemini, MOryT aBTOMATHYECKH CO371a-
BAaTh TEKCTHI, CTATHM, KOMMEHTAPUH, a TAKYKE OTBEYATH HA BOIPOCH! B (DOPpyMax U darTax.
Wcnoab3oBanne Takux TEXHOJOTUN B MOJUTHICCKUX MJIM SKOHOMUYECKHX TEJIAX CIIOCODHO
HEe TOJILKO IIOJICTPANBATD OOIECTBEHHO-TIOJIMTHYECKHUT TUCKYPC 11O/ ONPeIeeHHbIe HAD-
PATHBBI, HO U, KaK yzKe ObIJI0 3aMEYeHO BBITIE, H3MEHITh O0IEeCTBEHHOE BOCIIPUITHE KJTIO-
4eBbX coObITHil. Tak, aBroMaTHdecKue GOTH AKTUBHO UCIOIB30BAINCH B Twitter (HbiHe
X) miga dbopmupoBarust HHGOPMAITMOHHBIX KAMIIAHHUN BO BpeMsl BBIGOPOB B PA3HBIX CTpa-
HaX, MAHUIYJIUPYs 00CYKIeHneM Kauauaaros [11].

Takum obpasom, MH-cucteMbl He IMPOCTO PETPAHCIHPYIOT OIpeaeseHHyI0 HHpOpMa-
IO, HO AKTUBHO YYACTBYIOT B (DOPMUPOBAHUHU TJIO0ATHHOTO OOIIECTBEHHO-TIOJIATHICCKOTO
JHUCKYPCa, co3/aBasi HOBbIe TIOTOKH CMBICJIOB M BJIHSISI Ha BOCIPHUSTHE MEXKIYHAPOIHBIX
CcOOBITHIA.

IIpu »TOM OCHOBHBIE PUCKM CBsA3aHbl C IOJsipu3aliueil obiiecTBa B pe3yJbrare jefi-
CTBUA KaK aJroOPUTMOB MEPCOHAIU3NPOBAHHBIX PEKOMEH/IAINii, TaK 1 HeI00POCOBECTHOTO
ncnonb3oBarus NN gus coznanusa deep fake koHTeHTa 1 MAHUIYIANNA ¢ MeTHaTaHHBIME
[12]. D10 cTaBuT Bonmpoc 0 HEOOXOAMMOCTH, € OHO CTOPOHBI, pa3pPabOTKH WHCTPYMEHTOB
JIJIST BBIBJICHUS U IPOTUBOAEICTBUS HeI00pOCOBECTHOMY HcIoIb30Banuio VI B conuannb-
HBIX CeTdX, U, C JIPYTOil CTOPOHBI, pa3pabOTKH MEKIyHAPOIHLIX HOPMATHBHBLIX PaMOK
0 KOHTPOJIIO 3a reHepatuBiabiMu NI-cuctemamu. Hapsiay ¢ 3TuM 0codbyio aKTyaJIbHOCTD
UMEIOT IIPOoOIeMBbI pa3paboTku Oojee HHTepIpeTupyeMbix Moaeei N, passutus meaua-
IPaMOTHOCTH y 1IOJIb30BaTe el colnaibHbIX ceTeil, hopMupoBanus 0oJiee OTBETCTBEHHOIO
OTHOIIEHHS K TTU(POBBIM UHHOBAIIUSIM.
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Metoabl 1 cpeacTBa NpUMeEHEHUd TeXHOJOI it
MCKYCCTBEHHOT'O MHTEJIJIEKTa B 00JIacTu obecnedeHus
Knoepbe30macHOCTU

®DenoceeB Cepreit BuranneBuyu

Houent kadeapst MMubBU Opunnosckoro dummana MTTTIMO MU Poccun

s.fedoseev@odin.mgimo.ru
https://doi.org/10.5281/zenodo.15511079

Texnosiorun KubepOE3011aCHOCTH, OCHOBAHHBIE HA UCHOJIb30BAHUU CUCTEM HCKYCCTBEHHO-
ro unte/siekTa (V1) HempephlBHO COBEPIIEHCTBYIOTCS U OOJIAJAI0T B HACTOSIIEE BPEMs
HECOMHEHHBIMH IPEUMYIIECTBAMH 10 CPABHEHUIO ¢ TPAJUIMOHHBIMU PEHICHUSIMH B ITOM
obsacTu. TexHoI0THE UCKYCCTBEHHOT'O MHTE/LIEKTa HAXOAAT ITHPOKOE IPUMEHEHHIE TPesK-
Jie Bcero B cucremax obuapyzkenusi Bropzkenuii (Intrusion Detection Systems, IDS) u
cucremax npegorspaiienust Bropzkennii (Intrusion Prevention Systems, IPS) TIpenmyiie-
crBa Texnosoruit I ipu 3TOM OCHOBBIBAIOTCA Ha, CIIOCOOHOCTH 0OpabaThiBaTh M MOIBED-
raTh aHAJIH3Y OOJIbINNE 00BEMBI JaHHBIX B PEKUME PeaJbHOr0 BPEMEHH, YTO TapaHTHPYEeT
OBICTPYIO HERTPAIN3AINI0 BO3HUKAIOIINX YIPO3.

OCHOBHBIMHI METO/IAMHU HUCIOJIb30BaHus TexHooruit I B obnacty npoduiakTuKn K-
OepIpecTyMHOCTH ABJISIOTCS:
MAIlIMHHOE YUeHUe — MeTOJ, OCHOBAHHBIN HA MCIIOJIb30BAHWY JTAHHBIX MPEIbITYIIHX OIbI-
TOB (9TH O MPeIBIAYINIX KubepaTakaX U HOPMAJBHOM TIOBEJIEHHH CHCTEMBI);
reHeTHYeCKHe aIrOpudMBl — METOJ ONTUMU3AINN, UMATHPYIOIINI TPOIECC €CTECTBEHHOTO
oTbOpa U UCHOJIb3YeMblil 00 beM JIjId OPe/ie/IeHns ONTUMAJbHBIX [1aPAMETPOB U HACTPOEK
cucTeM OOHAPYKEHUS W IIPEYIPEXKICHNS KNOepaTak;
HEHPOHHBIE CETH — OHU CIIOCOOHBI 06padATHIBATH CJIOZKHBIE ITH, YCIEITHO PEITAaTh MHOIOTIa-
pamMeTpudecKue 3a/a9n KJIacCu(pUKaIum U B IPoIecce MpenoaBanns NoBLIMAaTh 3¢ dek-
TUBHOCTH CBOEr0 MPUMEHEHNU /I aHAJIN3a CeTeBOTO Tpaduka 1 OOHAPYKEeHU aHOMAJIHUA.
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JomoaHuTeIbHBIE CBEJEHNST O IHepPedrCAeHHBIX MeTOJaX MpuBeaeHsl B Tadbaume 1.

[IpuBegeHHbIe BBIIIE METOABI B PA3JINIHBIX COUCTAHUAX UCIOIB3YIOTCS B IPEICTABIEH-
ubIxX Ha 1T peinke nndopMannoHHO-IPOrPAMMHBIX CPEICTBaX obeclIednBaHusI Kubephes-
OIIACHOCTH, PEAJTH30BAHHBIX HA OCHOBE TEXHOJIOIHH MCKYCCTBEHHOI'O MHTE/IJIEKTA.

DTHU CPEJCTBA PA3IUIAIOTCA 1O COOCTBEHHON (DYyHKITMOHAIBHOCTH, CJIOZKHOCTHU, CTOU-
MOCTH TIPUOOpPEeTeHMsI, BHEJIPEHUS W COITPOBOXKJAECHUS, ITOJTHOMOYHUS MACIITAOUPOBAHUS U
MO MHOTHUM JPYTUM TTOKA3aTEJIAM.

B 3aBucumocTu or pemnraeMbix 3ajad, HYXKHONU (DYHKIMOHAJIHLHOCTH, (DUHAHCOBBIX
OTPaHUYEHUH W JIPYTUX YCJOBUN MCHOJIB30BAHUS CJIEIyeT OCTAHOBUTH BHIOOP HA TaKOM
UHGOPMAIIMOHHO-TPOTPAMMHOM CPEJICTBe, KOTOPOE B caMOil DOIILIBIION CTeleHN COOTBET-
CTBYET IpPeIbaBIIeMbIM TPeOOBAHUSIM.

Tabauma 1.
Meroan ucronibzoBanug rexuooruit M1 B obactu mpodpuiakTuKu
KHOepImpecTyImHOCTH.
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 maunbosiee mpuMeHsieMbIM HH(MOPMAIIHOHHO-TIPOTPAMMHBIM CPEJCTBAM, 0OECITe THBAIO-
MM KHGepOe30MaCHOCTh U UCHOAB3YIONMM CIEeITeXHOJIOTHN UCKYCCTBEHHOTO MHTEJLIEK-
ta, ornocarcs:Darktrace, Vectra Al SentinelOne, Cynet, Balbix, CyberRiskAl.

Paccmorpum  Hambojiee  1oApoOHO  XapaKTePUCTUKH — 3TUX  UH(MOPMAIMOHHO-
MIPOTPAMMHBIX CPEJICTB.

Darktrace. [Ipoaykr Darktrace npumer Ha BOOpYyKEHHE METOJbI MAIIHMHHOTO 00Y-
YeHus JJId  CO3J/IaHUs BHYTpeHHeNl Mojen (QYHKIMOHUPOBAHUSA s JI000H ceTH,
ycTpoiicTBa U TOb30BaTe st VICX0AsT U3 3TOr0 pa3sBUBAIOIIETOCS MOHUMAHUS " TUITHYHO-
ro" byHKIHOHUPOBAHUS, TPOJAYKT MOMKET 00HAPYZKUBATD HOTEHIUAJbHBIE OMACHOCTH IO
Mepe UX TOsBJIeHHS B peKUMe DPeaJbHOTO BpeMeHU [IpONYyKT BH3yaau3mpyeT ceTeBYIO
TeMIIePAMEHTHOCTDh B MTOJIb30BATEIBCKOM HHTepdeiice.

Vectra Al IIpoaykr Vectra Al apTromaTtusupyeT nokasbiBaHue yrpos, ucnoabsyer VI
JII aHAJIA3a TTOBEIEHUs 3JI0YMBITIIEHHUKOB U aBTOMATHYIECKOTO NCHOJIH30BAHUS COPTH-
POBKHU yA3BUMOCTEH YT PO3bl KJIACCU(PUIIUPYIOTCH, U KaXKJIOMY UHIIUJIEHTY 3aIIUIIEHHOCTH
HPUCBAUBACTCA IIPUOPUTET.

SentinelOne. TIpogykT KOMImaHWUU UCIOAB3yeT MAIMHHHOE JIMKOE3 JIjIs MOHHTOPHH-
ra IepcOHATLHLIX KOMIBIOTEPOB, yeTpoiicTB VuTepHera Berieit 1 06/IadHbIX TPYAAIIIXCS
HATPY30K.

Cynet. ITponykT Cynet - 370 yHUBEpCcaabHas maaTdopMa, KOUs MCIOJb3YeT MAITIH-
HOe 00ydYeHHe, HCKYCCTBEHHBIH MHTEIEKT U aBTOMATH3AIUIO /s YIIPABJIEHNAS yIA3BHIMO-
CTIMH ¥ 0030pa yI'po3, aHAJIM3a [TOBEJICHUS I0JIb30oBaTe el u obecredyennsd 3anuThl (pu-
HAJIBHBIX TOYEK B PaMKaxX IEHTPAJIU30BAHHO O00beIMHEHHON cucTeMbl OH IOIIePKHUBAET
SaaS, [aaS, rubpugHbie U JIOKAJIbHBIE PAa3BePTHIBAHUS.

Balbix. IIpoxykt Balbix Mexarnumdeckn aHaIU3uPyeT KOPHOPATUBHYIO CPEIY C HCIIOIb-
30BAHUEM TEXHOJIOIMI HEeCTEeCTBEHHOI'O MHTEJ/IEKTa, ObeciiednBaeT TOYHOE IIpeJIcTaB/ie-
Hue 0 pucke B3jioMa [IpoayKT BbISBILET yA3BUMOCTH, XapaKTEPU3YETT HPUOPUTETHOCTD
yrpo3, obecrieynBaeT UX aBTOMATHYECKOE W KOHTpoJsmpyeMoe ycrpanenue Balbix moxker
MOMOYb CHU3UTH KHOEPPUCKU U MOBBICUTH 3(PDHEKTUBHOCTH PAOOTHI CJIYZKObI 3AIHUITIEHHO-
CTH.

CyberRiskAl Ilpoaykr CyberRiskAl npegocrapiger ToUnbIil U TOCTYNHBIH cepBUC,
JIO3BOJISIONIUIY BBIABIATH U CHUZKATH CBOM PUCKH B 00/1aCTH KHOEPOE30MIACHOCTH.

Tak:ke HaXoIdT CBOe IepopajbHOe NPHMeHeHHme W JApyrue HHAOOPMAIHOHHO-
IporpaMMHBIE CpeJICTBa, obecliednuBaoIie Kuoepdbe30macHOCTh HA OCHOBE CIEITeXHOJI0-
ruif ucKkycctBeHHoro mHTesIekTa: Deep Instinct, SparkCognition, CloudSEK, IronNet,
Cylance, Tessian, Crowd Strike, Sophos, Data Miner.

Takum obpazom, na T pbike 1pejcTaBieH HOPAJOYHO IMUPOKUI  HAOOP
HH(MOPMAIMOHHO-TPOTPAMMHBIX CPEJICTB, TPeIHA3HAUEHHBIX JJIsi UCIO/JIH30BaHUs B Pac-
cMaTpuBaeMoit mpeameTHo obmactu CTaHOBUTCSA aKTya bHOI 33/1a9a BEIOOPa Pa3yMHOTO,
HanOOo,/Tee MPEMOITHTETHHOTO CPEICTBA C YIeTOM KOHKPETHBIX YCJOBHIl €ro MCIoIh30Ba-
uud JIng pemenus 31oi 3aja4dm ObL1 pa3paboTaH W YCIENIHO HPUMEHEH HIporpaMMHas
MOJLYJb «BbI6op MHMOPMAIMOHHO-IPOrPAMMHOTO CPeJICTBA 3aIUThl WHMOpMaIuun» |2].

B kadecTBe HavabHOIN mHMOpMAIMH TPOTPAMMHBIA MOIY/IbL HCIOJb3YeT: Habop
BO3MOXKHBIX JIJIs UCIOJIB30BaHUS UHMOPMAIMOHHO-IIPOIPAMMHBIX CPEJICTB 00eCIIeUeHHs
3aIIUThl UHMOPMAIMU; HAOOP YCJAYD IOKa3aTesel, OMHCBHIBAIOIINX PacCMaTPHBAEMbIe
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uHAGOPMAIIMOHHO-TTPOTPAMMHBIE CPEICTBA; 0a3y THX, COAEPXKAIILYIO 3HAYECHUS ITOKa3aTe-
JIelt 19 KazKI0ro nHMOPMAIMOHHO-TTPOTPAMMHOTO CPEICTBA.

B mpomecce paboTh mporpaMMBbl MOJTB30BATENIO MPEIbLIBISETCS TOCIE0BATEIHLHOCTD
9KPAHHBIX (POPM, KOTOPbie 00€CHeYnBalOT 3aHeceHne nHMOPMAIUU B CUCTEMY U BbBIIOJI-
HEHUE CJAeYIONuX JAefiCTBUil: BblJIe/IeHHe JIecaTH Hanbojiee BaXKHBIX IS MOJIb30BATE/IS
nokasareJeil; IpUCBOeHNe KayKJIOMY IOKa3aTeI0 3HAUYeHNs BecOBOTO KodhduImenTa 1mo
JiecaTHOAIILHON TITKaJIe; BBITIOJIHEHHE HOPMUPOBKU BeCOBBIX KO3 puinmenTos. B pesyib-
TaTe paboTH IPOTPAMMBI OIIpe/IegeTcs HHMDOPMATTMOHHO-TIPOTPAMMHOE CPEJICTBO 0bectie-
YeHUs 3aIMUTH HHDOPMAIUN, HanboJee COOTBETCTBYIONIee 0003HAUEHHBIM TT0Jb30BaTEIeM
VCJIOBHAM €Tr0 MTPUMEHEHUSI.
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AnHoTamusa: B gaHHO# craThe pacCMOTPEHbl OCHOBHBIE HAIPABJIEHHS IHPUMEHEHUS UC-
KyccrBenHOro mHTesiekTa (M11) Ha sTamax nNpoOeKTHPOBAHHSI, CTPOUTEIHCTBA U IKCILIY-
atanuu aroOMHBIX dyteKTpocTanimii (ADC). TIpuBeieHbl TPUMEPbI POCCUECKON U MeK Iy~
HapOﬂHOﬁ IIPpaKTUKH, & TaKzKe O603HaqubI IoreHguaJibuble IIpEeuMyliecTBa UCII0JIb30Ba-
HUsI HICKYCCTBEHHOI'O HHTEJIEKTa I1sT Y 30eKucrana, peaau3yomero neppeiii mpoekt ADC.
Ocoboe BHEUMAHWE YIEJIEHO TEXHOJOTUSIM MU(PPOBBIX TBOWHUKOB, MPEIUKTUBHON aHAIH-
TUKHU, THTEJJIEKTYAJIbHBIX CUCTEM TOJJIEPXKKH ONEPATOPOB U KOMIBIOTEPHOTO 3PEHNUSI.

KarmoueBbie cioBa: aroMHas SHEPreTHKa, NCKyccTBeHHbIH nHTeIekT, ADC, mudpo-
BO# ABOMHHK, NpeJUKTUBHAs aHaauTuKa, 'K «PocaTom».
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Bsenenue

PasBuTne TexHOJIOrHil MCKYCCTBEHHOIO MHTEJIEKTA OTKPBHIBAET HOBbBIE BO3MOXKHOCTH
s ATOMHOM HEPreTHKH - OJHOU M3 CAMBIX TEeXHOJOIMHYECKHU CIO0XKHBIX U KPUTHUIECKH
BasKHBIX C TOYKM 3peHusi Oe3omacHoctu orpacJeit. Ha ceroausiimunii jgens N BaepsieT-
Cs Ha pa3/IMYHBIX dTalax KU3HEHHOTO MUK/ aTOMHBIX 3JIeKTPOCTaHINi: oT pa3paboTku
MPOEKTOB 1 ONTUMHU3AINN CTPOUTEIbCTBA /10 MOBBITIIEHNSA 3(DMOEKTUBHOCTH KCILTyaTallHH.
DTH perenns MOMOTAIOT aHAJIN3NPOBATH OTPOMHBIE 00bEMBI JAHHBIX (TaK Ha3bIBaeMble
Big Data), COKpaTHTb IIEPUOJL, OCYIIECTBICHUS IIPOEKTA, YTy IIIHTh TOYHOCTD TEXHUIECKHX
PacdéTOB U IMOBBICUTD HAJIE2KHOCTDH 000pyoBanud. [1lo qTaHHBIM JUPEKIHH 10 U POBU3a-
nun I'ockopriopanuu «PocaTtoMs, TpuMeHeHHe TeXHOJIOTHIl HCKYCCTBEHHOIO HHTEJLIEKTa B
HPOEKTHPOBAHUU ATOMHBIX JIEKTPOCTAHIINI MOYKET MO3BOJHTH COKPATHTH CPOKH Pa3pa-
OOTKH ¢ HECKOJIKHX JIET JI0 HECKOJIbKHX Mecses [1].

Mezxaynapojgnoe arenrcrso 1o aromuoii sueprun (MATATD) B 2021 romy nposesio
crenuaJbHOe coBemanue, e oocyaunan npuMmenenune VI B saepubix Texnosiorunsx. 1o
muerano MATATS nepcunexktuser npumenenust IV B aromuoit sHepreTuke orpomusl. Ha-
IpUMeD, AITOPUTMBI MOTYT aBTOMATHIECKHU PErYINPOBATEH BHIPADOTKY 3JTEKTPOIHEPTUHU HA
OCHOBE TEKYIIEro Crpoca, MOrOAHBIX YCJOBUII U COCTOSHUSA 00OPYyIoBaHusd, obecrednBas
crabusibHOe 3Heprocuabxkenue (2.

OcHoBHbIe HampaBJjeHnd ucnojgb3oBanug VIV B aromHOIT sHEpPreTuke

Ha srtane crpouTesbcTBa aTOMHBIX 9JIEKTPOCTAHIME HUCKYCCTBEHHBIH HHTEJJIEKT HUC-
HOJIb3yeTcss B IEPBYIO OdYepejib I CO3JaHus MHMPOBLIX JBOWHUKOB, YIPaBICHUA JIO-
FHCTUKON U KOHTpoJg KadecTBa. LludpoBoil 1BOIHUK, pa3zpabaTrbiBaeMblil 1/ peakTopa
PUTM-200H B pamkax npoekrta «Pocaromay, H03BOJISIET CMOAEIUPOBATD OYILYILYIO IKC-
IJIyaTaluI0 YCTAHOBKHU, BIIBUTH OTEHIIUAbHbIE TEXHUYECKNE PUCKHM U ONTUMU3UPOBATD
0CIe/I0BATEILHOCTD MOHTaXKHBIX pabot [3]. Kpome roro, I npumensercs: s anaansa,
MPOEKTHON W TEXHUYECKO!l JOKYMEHTAIMH, BbISBJICHUS OMMOOK B YepTerKaX M aBTOMa-
TUYECKOTO KOHTPOJIA CTPOUTETHHBIX ONepalluii ¢ TMOMOIIbI0 TeXHOJOTHH KOMITHIOTEPHOTO
3peHus.

XoTd OCHOBHOe MPHUMeEHEHWe MeTOJ0B, TAKUX KaK IeHeTHYeCKHe aJTOPUTMBI W MeTOT,
OIIOPHBIX BEKTOPOB, OTHOCUTCH K IKCILJIYATAIlMKA, UX TAKyKe MOXKHO VUUTBHIBATL y2KEe Ha
sTalne TpoeKTupoBanus. Hampumep, reneTudecKue aJropuTMbl JoKa3aau 3(PpPeKTHBHOCTD
IPU ONTUMU3AINY TEPerpy3Ku TOIUBA [4], & MeTo/ OMOPHBIX BEKTOPOB MPH OBICTPOM
pacno3naBaHuy aBAPUWHBIX PEKUMOB B CUCTEMaXx peJaefiHOA 3a1uThl [5]

Cucrembl IPEIUKTUBHON aHAJUTUKHU [TO3BOJISIOT 3a0/Iar0OBPEMEHHO BBISIBJISITH OTKJIO-
HeHus B paboTe 06OPYI0BAHUS M CHUYKATH BEPOSITHOCTH aBapwuii. OHa W3 MEPBBIX TAKUX
cucrem Obl1a BHeApeHa Ha HosoBoponexkckoit ADC. MHTemiekTya bHbie CHCTEMBI T0/I-
JIEPKKU OTIEPATOPOB AHAIUIUPYIOT JTAHHBIE C JECSITKOB THICSIY JIATYNKOB U TIPEJIAraioT
ONTUMAJIbHBIE NefCTBUdA. DTO CHHUZKAeT BJIHAHUE UYeI0BEYeCKOro (paKTopa W MOBBIIIAET
CKOPOCTBb PearupoBaHus HA HECTAHIAPTHbIE cuTyanuu [6].

HecMmoTpst Ha 3HAUNTETBbHBIN TOTEHIIHAT TPUMEHeHHs MCKYCCTBEHHOTO HHTEJIEKTa B
STEPHON IHEPreTHKe, ero MIMPOKOMACIITaOHOe BHEJIDEHUE COMPS?KEHO C PIIOM Cephés-
HBIX BBI30BOB. KUTIOUEBBIM M3 HUX ABJISETCS HEOOXOAMMOCTH obecTieveHus 0€30MacHOCTH
u npo3padnoctu pentennii, npuaumMaeMbix Nl-cucremamu. Ocoboe BHUMAHEE Yie/seTCst
npobJjieMe MHTEPIPETUPYEeMOCTH: COBPEMEHHbIE HellpoceTeBbie MoJien (HDYyHKIUMOHUPYIOT
[0 MPUHITUIY «YEPHOTO AIIHKA», YTO 3aTPy/IHAET ITOHUMaHHUe JIOTUKH UX BBIBOJOB.
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B yC0BHUAX BBICOKOH OTBETCTBEHHOCTH H INOTeHIHUAJIbHBIX PUCKOB, XapaKTEPHbLIX JIJd
YiipaBJjieHud AJCPHBIMU peaKTOpaMH, OTCYTCTBHE 00 bACHIMOCTH AJITOPUTMOB CUYHTAECT-
CdAd HEeJOILyCTHUMbIM. B cBa3u ¢ 9THUM, Ha TeKylleM 3Talle NHN-rexnoaoruun JOIIyCKalOTCA
HCKJ/IIOYUTEJIbHO B POJIN PEKOMEHAATE/JIbHBIX NJIN BCIIOMOI'aTE€JIbHBIX CUCTEM W HE€ HaldeJid-
I0TCAd MPAMBIM JOCTYIIOM K HCIIOJTHUTEJIbHBIM MeEXaHU3MaM aTOMHBIX SJIeKTpOCTaHL[I/IfI.

Jlnst V3bekucrana, Tie peaan3yercs mepBhiii mpoekT crpouTeabcTBa ADC cOBMECTHO ¢
Pocaromom, N MozkeT cTaTh KPUTUYECKN BayKHBIM HHCTpyMeHTOM. [Lnanupyercs cTpo-
ureabcTBO Masioit ADC Ha 6ase peakTopoB PUTM-200H, rie y:ke Ha 3Tame mpoeKTHPO-
BaHUA MOYXKHO HCIIOJIB30BATh MU(pPOBBIE JTBOWHUKHU, NPEJIUKTUBHYIO AaHAJHUTUKY U HHTEJI-
JIEKTyaJbHbIe TpeHaxkeépnl. Vcnonb3oBanue U cmoxker obeciednTts 6osiee 3 heKTUBHBII
y4eT ceficMUYeCKUX U KJIMUMATHIECKUX 0COOCHHOCTEH permoHa, ONTUMHU3UPOBATL MPOIECC
CTPOUTEILCTBA B 00ECIEeUNTh BBICOKUN ypoBeHb Oe3onacHocTu dkciryaTanun ADC.

3akJroueHue

[Ipumenenne TEXHOJOTUN MCKYCCTBEHHOIO WHTEJIJIEKTA HA BCEX ITANAX KU3HEHHOTO
nukjaa ADC OTKpBIBAET 3HAYUTEIbHBIE BO3MOXKHOCTH JJIsI MOBBITEHUsT 3(P(MEKTHBHOCTH,
0e30MacHOCTH M HAJAEKHOCTU SIAEPHON SHEPreTUKH. Y YNTHIBAsI HAYAJIbHBIN 3TAll Pa3BU-
THS aTOMHO oTpaciu B Y3b6ekucrane, uarerpamnus Ml-rexuosoruit Mmoxer crarh BaxK-
HBIM KOHKYPEHTHBIM IPEUMYIIECTBOM, CIIOCOOCTBYs CO3JQHUIO COBPEMEHHOH U yCTON4n-
BOil sHepreTuydeckoit mHdpacTpyKTypbl. OJIHAKO YCIEIIHOe BHEJApEeHHe TpedyeT 0cobOoro
BHUMAHHS K BOIIPOCAM HHTEPIPETUPYEMOCTH, cepTHMhUKAIUT U KHbepOe30ImacHOCTH.
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BBenenue

MupoBbie CHIPbeBbIe PHIHKU UT'PAIOT KJIOYEBYIO POJIb B IJI0O6AIBHON SKOHOMUKE, 00ec-
IeduBas SHEPropecypcamMu, MeTalJIaMi, CeIbCKOXO3dUCTBEHHBIMA IPOJAYKTaAMHI U JAPYTH-
MK 0a30BBIMHU TOBapaMu. Ha mpoTsKeHun mocjaeHux IBYX JIeCATHICTHH OHH ITPeTepIIe/H
3HAYUTE/TbHbIE U3MEHEHUs, 00YCIOBICHHDbIE KAK CTPYKTYPHBIME CIBUTAMH B MHPOBOM 9KO-
HOMHKEe, TaK ¥ TeXHOJOTHUYeCKUMH WHHOBaNusAMU. [Iponcxongamme n3MeHeHNs 3aTPOHYIA
1 HePTIHOIN CEKTOD, KOTOPHIH CTAIKUBAETCSI ¢ KOMILIEKCOM BBI30BOB — OT HECTAOUIbLHO-
CTH TE€H M T'eOIOJIUTUKHU IO YCUJICHUS JABJCHUS B CTOPOHY JekapOonusanuu. B janHoii
CTAThe PACCMaTPUBAIOTCS KJIIOYEBbIE COBPEMEHHBIE TPEH b, (P)OPMHUPYIONINE O0JIUK U Pa3-
BUTUS MUPOBOIO HETIHOTO PHIHKA, YTO ABJILAETCH aKTyaJbHOI 3aja4eil, Tak Kak HedTh
COXPaHsEeT CTATYC CTPATETNUYECKOTO PECYPCA U MHCTPYMEHTA I'e03KOHOMUYECKOT'O BIIASTHUST

[1,6].
1. Ilepexom K «3e€1€HOI» 3HEPTETUKE

Tekymasg moBecTKa KIUMATAIECKOH YCTONYUBOCTH OKA3BIBAET CePbE3HOE BINSHUE Ha
CBIPbEBBIE PBHIHKH. [IpaBuTeabcTBa Bemymux skoHoMmuk, Braodaa EC, CIIA n Kuraii,
AKTHBHO IIPOJBHUIAIOT IIPOrPAMMBI 110 COKPAIIEHUIO BHIOPOCOB MApPHUKOBBIX Ta3oB. Pea-
qu3anus [[apmKcKoro cornamenns W HAIMOHATLHBIX CTPATETUil MO JTOCTHKEHUIO YTJIe-
posnoit Heitrpaiabunoctu K 2050 rojay Tpebyer CynecTBEHHOI'O CHUXKEHUS 3aBUCUMOCTH OT
yraesomopoos [1,8].

Cornacuo mokmany TEA, k 2040 roxy mosst HedTH B TI0OATBHON SHEPIETHKE MOZKET
cokpaTuThea 10 25-30% no cpasrenuio ¢ Texkymumu 31-33%. Komnanun, rakue kak BP,
Shell n TotalEnergies, y»ke TpanchopMupyoOTCsS B SHEPreTHIECKIE XOIINHT T, HHBECTUPY ST
B COJTHEUHBIE H BETPOBbIE (PepMBI, 3JIEKTPO3apsIHble CTAHIIUU, BOJOPOIHYIO JHEPIETUKY
H AKKyMYJIATODPHI [6].

TeMm He MeHee, cripoc Ha HEDTH B pa3BUBAONINXCS CTpaHax, ocoberHo B Wuaun u Ad-
pHuKe, OyIeT COXpaHATHCS, 9TO 00YCIOBICHO ypOaHU3aIuei, poCTOM JO0XOI0B M HPOMBIIII-
JIEHHBIM Pa3BHTHEM. TakumMm 0Opa3oM, SHepreTHIecKuil mepexo OyaerT acuMMeTPHIHBIM
110 peruonam [6).

2. ueHOBaH BOJIATNJIBHOCTB M I'€OIIOJINTHUKAa

HecrabuibHOCTD 1IeH OCTAETCH MOCTOSHHON XapaKTepUCTUKON HedTaHbIX PhIHKOB. Mc-
TOPUYECKH JOKA3aHO, YTO NEHbl Ha He(PTHh YYBCTBUTE/IbHBI K MOJUTUYECKUM COOBITHSM:
PEBOJIIONUAM, CAaHKIUAM, OJ10KaaM 1 KoudaukraMm. Tak, B 2022 romy nocjie Havaaa KOH-
dmkTa HA YKpauHe W BBeJieHHs caHkiuii mpotus Poccuu nensl Ha HedTh Mapku Brent
OJHUMAJHCH Bbite 120 10/11apoB 3a Gappesib, a 3aTeM Pe3KO CHU3UIUCH [2].
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OIIEK+ coxpanseT KJIIOYEBYIO POJib B peryJupoBaHHM IpeioxkeHus Hedtu. Crpa-
HBI KapTe/d MCIOJIb3YIOT KBOTHI /1 OAJaHCHPOBKH PBIHKA, OTHAKO 3(PDEKTHBHOCTHL UX
CODJIAIIEHHIT 3aBUCAT OT AUCHUILIMHBI YYACTHUKOB M IJI00AJIBLHOIO cipoca. Kpome toro,
yBesmderne noourun caanmnesoit Hedpru B CIIIA B mocseHne rofbl BHOCHT HEOIPEIeIeH-
HOCTD B IIEHOOOpA30BaHue, co3/aBas KOHKYDEHINIO TPAJAUIMOHHBIM TOCTaBITHKaM [ 7).

@akTophbl HECTAOUJIBHOCTH BKJIIOYAIOT: HecTabMIbHOCTh Ha Bim:kuem Bocrtoke, sijiep-
HbIe TIeperoBopbl ¢ panom, KuTaiicko-aMepuKaHCKIe TOPTOBbIE OTHOIIEHUS, & TAK¥Ke Pas-
BUTHE DETHOHATBHBIX KOH(MDJINKTOB B 30HAX TpaHCIOPTUPOBKHU HedTu (Hampumep, Opmys-
ckuit nposus) [10].

3. IlepeopueHTanusa TPAaHCHOPTHBLIX U JOTUCTUUYECKUX MAPIIPYTOB

['nobanbHas JIOTUCTUKA CHIPbS CTAJTKWUBAETCS C BBI30OBAMMU, CBA3AHHBIMU C CAHKITUSIMHU,
HAaHJIEMUASIME U TpaHCHOPpTHBIME KpusnucaMu. Tak, B 2021 roxy 6aokupoBka Cy31Koro kKa-
HaJIa TIOKa3aja yI3BUMOCTH TJIODATBHBIX TemovYeK mocTaBoK. Canknuu npotus Poccun B
2022 rojy u3MEHWJIM MApIIPYThl IKCHOPTA €€ HedTU: OCHOBHbIE OOBEMbBI CTaJIM HAIIPAB-
aarbest B Uuamio, Kurait w apyrue crpanbt Asuu [3]. Kpome Toro, mabmomaercs poct
YUCJIa «TEHEBBIX» TAHKEPOB, NCIOJIB3YEMBbIX JIjIsT 00X0a CAHKIUN. DTH Cy/1a, KaK MPaBU-
JIO, cTapiie, MJI0XO 3aCTPAXOBAHBI U YACTO MEHAIOT (hjiar, YTO YBEJIUYUBAET PUCKU JIIs
MOPCKOil 6€3011aCHOCTH.

B oTBeT HA PUCKH CTPAHBI CO3/IAIOT CTPATEIUYECKUE PE3EPBbI, DA3BUBAIOT XKeJIe3HOJI0-
POXKHYI0 U TPYGOIPOBOIHYI0 HHMDPACTPYKTYPY, YCHJIUBAIOT PErMOHAIbHOE COTDYIHUYE-
ctBo (nampumep, Kurajickas naunuatusa « O T0s¢ — OJUH Ty Th») [9].

4. IndpoBuzarnug u aproMaTu3anugd B J00bIUe U TOPTOBJE ChIPhEM

TexHONMOTMYECKNE HHHOBAITNN CTAHOBSITCS HEOTHEMIEMON YaCThIO CTPATEruil PA3BUTUS
CBIPBEBBIX KoMTaHuil. cnosb3oBanue mudpoBbIX IBOWHUKOB, CEHCOPOB, HCKYCCTBEHHOTO
unresiekta (M), rexnomoruit Big Data u npe ukTHBHONH aHAJMTHKE HO3BOJISET 3HA-
YUTEJTbHO MOBBICUTH 3(PMEKTUBHOCTD A0ObIYM U CHU3UTH HPOU3BOJCTBEHHBbIE U3JIEPIKKH
[4].

Bueapenune 1mudposbix mirardopm cCrocoOCTByeT MOHHUTOPHUHTY W HPOTHO3UPOBAHUIO
IIEH, ONTUMU3AINN CKAAJICKUX OCTATKOB U JIOTHCTUKU. BJIOKYeiH ucroab3yercs s mpo-
3PAavHOTO JOKYMEHTOOOOPOTA M OTCIEKMBAHNS ITPOUCXOXK//IeHNd HeDTU B YCIOBHAX CAHK-
IIHOHHOIO JIABJIeHUs. ABTOMATH3AINA TAKzKe OXBAThIBaeT Oypenue, J0OBIYY W TeXOOCIy-
JKUBaHUE CKBayKUH. POOOTHI-MaHUIYISATOPHl U APOHBI 0OECHEeYUBAIOT KOHTPOJIb B TPY/I-
HOJIOCTYTTHBIX paffoHax. DTO OCOOGEHHO AKTYATbHO B YCAOBHAX ADPKTHKH U TEIH(MOBBIX
IIPOEKTOB, TJIe YeJOBEUECKOE YUACTHE COTPSIZKEHO ¢ BHICOKUMHU pUCKaMu [9].

5. Pa3zBuTne pbi0o9epCHBIX PHIHKOB 1 HOBbIE€ (PMHAHCOBBIE MHCTPYMEHTHI

DpioYepCHbIE PHIHKHA OCTAIOTCS OCHOBHBIM MHCTPYMEHTOM X€IKHPOBAHUS JIJIsI ChIPbe-
BBIX TpeiiiepoB u npouspoguTeseii. Pazpurue mudpoBeIx TOProBeix miardopm (Hamnpu-
mep, ICE, NYMEX, DME) no3Boiinio yBeJnauTh JUKBUIHOCTh U TPO3PATHOCTD CJIETO0K
[5]. Oanako ma doHe pocTa reomoaUTHIECKOIl HATPSKEHHOCTH TOSIBISIETCS TeHCHIINST
K JIe/IOJIIAPU3AIME TOProB/au ChipbéM. Tak, Kurait akTUBHO IpojBUTraeT pacdérsl B 10a-
uax Ha [[lanxaiickoii Hedrsanoit 6upxke (INE), a B 2023 roxy OAD u Muausa noamucaiun
coryialieHne 06 UCTOAB30BAHIY JTUPXAMOB W DY B pacyérax 3a HedTh [5].

Kpome Toro, BHeApSIIOTCS HHCTPYMEHTHI YCTOHYUBOIO (bMHAHCHPOBAHUS: <«3€JIEHBIE»
oburanun, ESG-doHapl ¥ CTpaxOBKH OT KJIMMATHYECKHX PHCKOB, YTO BJIUSET Ha J0-
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CTYIHOCTH KaluTala st HedbTIHBIX TPOEKTOB [9].
3akJrJdyeHmnue

[1obGanbHble CHIPHEBBIE PHIHKKA MEPE:KUBAIOT TJIYOOKYIO TpaHcdopMmanuio, u HedTs-
Has OTpacjab — He UcKIiodYeHue. OHa HAXOAUTCA B TOYKE MEPECeUeHUs] IKOHOMUUECKUX
WHTEPECOB, TOJUTHIECKUX PEITeHNH U IKOJOTHnIecKuX 00s13aresibeTB. OCHOBHBIE BBI3OBBI
BKJIIOYAIOT B cebsd mepexoj K HU3KOYIJIEPOIHON IKOHOMUKE, MU(pPPOBU3ANUIO MPOIECCOB,
TeONOIUTHYECKY IO HECTAOUIBHOCTh U [IepeOCMbICIeH e JorucTuaeckux cxem [1,4,10].

DddekTBHOE pearmpoBaHUe HA ITU BBI3OBHI TPEOYET OT YIACTHUKOB PBHIHKA, BHICO-
KOT'O YPOBHS aJAIITUBHOCTHU, TEXHOJIOIMYECKONH TOTOBHOCTH M CTPATEIUYECKOTO TOJIXO/IA.
Hedranoit cekTop mo-npe:kHEMY OCTaéTCd KJIIOYEBBIM 3JEMEHTOM MHPOBOI SKOHOMUKM,
obecrievnBasi IHEPreTUIECKYI0 0e30NaCHOCTD, MOJJIEPKKY HHPPACTPYKTYPHI H MeKTyHa-
poauyto Toprosiio [6,10].

Hedrsarble KOMITaHUY U CTPAaHBI, CIIOCOOHBIE ATATTHPOBATHCS K HOBBIM YCJIOBHSM, MTPHU-
MEHSTHh UHHOBAIMY U 3DDEKTUBHO YIPABIATH PUCKAMU, OYIYT B YUCTE JIUAEPOB B YCIO-
BUSIX HOBOI 9KOHOMHUYECKOH peasibHOCTH. OcoD0e BHUMAHUE B CTPEMUTETHHO MEHSTIOIIIX-
Cd YCJIOBHSX KOHKYPEHIIMH JIOJIZKHO OBITH yJIEJIEHO YCTOHYMBOMY Pa3sBUTHIO, BHEJIPEHUIO
HOBBIX NUMDPOBBIX TEXHOJIOTHI U JuBepcnduKanuu g0X0108 [4,9].
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Anaan3 6/10KIYefH-TpaH3aKIl MHHOBAIITMOHHOI
TEXHOJIOTHN 00PabOTKI OONbINNX MTAHHBIX JIJId
OJI0KYeiiH-TpaH3aKITIii

Apamos U., BypueB A., Cy6xonos M.

yHI/IBepCI/ITeT MI/IpOBOIU/I 3KOHOMUKHN U JUIIJIOMAaTHUN
https://doi.org/10.5281/zenodo.15511097

Awnnotarusg. B 37oit crarbe npejcTaBieH cHCTeMAaTHYECKU aHAJIU3 TEXHOJOTUN OJIOK-
YeiiH ¥ pacCMaTpUBAETCd ee IPUMEHEHHEe B COBpeMeHHBIX MuppoBbIX cpegax. OcHOBHOE
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BHUMAaHUE YIeasieTcs IpobieMaM, CBA3aHHBIM ¢ pacipeIeeHHBIMH apXUTEKTypaMu OJI0K-
YefiHOB, a TaKyKe BBISBICHUIO KJIIOUYEBBIX 00/1acTeil mpuMeHeHus. B ucciemoBanun u3yda-
I0TCH MaTeMaTUYeCKUue MOJIeJIM U AJTOPUTMbI PEAJU3AIUK JIJIsi OCHOBHBIX KOMIIOHEHTOB
OJIoK4eliHa, a TaKzKe JIaeTCd CTPYKTYPUPOBAHHBINH aHan3 BHYTPEHHUX HMPOTUBOpEYHil B
TEXHOJIOTUH, BK/II0Yas KPATKUit 0630p €e BHYTPEHHUX MEXaHU3MOB, TAKUX KaK a/JITOPUTMbI
KOJIMPOBaHMUs JIAHHBIX U KOHCeHcyca. B craTbe Mo 4epKUBACTCS MMOTEHITNAJ PA3BUTUS CEP-
BHCOB Ha OCHOBe OJIOKYEHHA, B YACTHOCTH, IIOCPEJICTBOM KOHIICIIUN CMapT-KOHTPAKTOB,
KOTOpPBI€ IMO3BOJIAIOT OCYIIECTBIATH ABTOHOMHBIE TPAH3AKIIUN MEXKIY YIACTHUKAMHI CETH.
OTU cMapT-KOHTPAKTHI 00JETYaloT CO3/JTaHue JTeleHTPATH30BAHHBIX, He3aBUCUMBIX Opra-
HUBAIUMOHHBIX €JIUHUIL, KOTOPble (PYHKIHOHUPYIOT B COOTBETCTBUU C BHYTPEHHUMH IIPa-
BIJIAME H PAdOTAIOT ¢ MUHUMAJIBLHBIM BHEITHHM BMeIIaTeIhbcTBOM. Takme mereHTpasIn-
soBanHble pusokennst (dApps) mpejaraior 3HAYUTEIbHbIE IPEUMYINECTBA 110 CPaBHEe-
HUIO C TPAJAUIUOHHLIMU MPOrPAMMHBIMU CUCTEMaMM, OCOOEHHO C TOYKHU 3pEHUs rudKo-
cru, mpo3padHocTd u Ge3omacHocTu. Venmop3yst npuHnmmbl ogHopanrosbix (P2P) cereit,
B KOTOPBIX BCE YYACTHUKH PACCMATPUBAIOTCHA KaK PaBHBIE, TEXHOJOTHH OJOKYeiHa 103-
BOJISIOT OCYIIECTB/IATD IPAMBIE TPAH3AKIUU MEKIy MOJb30BaTe/JIAMU 0e3 IOCPEIHIKOB.
DTa BO3MOXKHOCTH IOJAepKUBaeT (popMupoBanue 6a30BOil CTPYKTYpPbl 00PabOTKHU JIIst
JIENIEHTPAIN30BAHHBIX aBTOHOMHBIX opramuzanuii (DAO) — Hosoit dbopwmbl udpoBOTO
npeanpusiTusg. Pemenns, ocCHOBAHHBIE Ha TEXHOJIOTHH OJIOKUYeiHa, obecreduBaioT H6e301mac-
HYIO U U3HAYAJIbHO JIEHEHTPAJIM30BAHHY IO MHPPACTPYKTYPY /i 00pabOTKKM TpaH3aKIIUi
u yupasyieHus: JaHHEbIME. OTIXIATE/THHBIM ITPEUMYIIEeCTBOM OJIOKUYeiHA 110 CPABHEHUIO C
TPAJIUITUOHHBIMI MOJEIIMU 043 JAHHBIX SABJISAETCH €r0 aJrOPUTMUYECKOE YIIPABICHUE, Pe-
AJIM30BAHHOE Yepe3 YHUDUIIMPOBAHHBINA TPOTOKOJI. B 3aK/04enne B cTaThe npeJiiaraioTcs
PEKOMEHJIAIMH 0 TPUHATHIO OJI0KYeiiHa B KayecTBe CPeJICTBA BeJeHUsT YHUDUIIUPOBAH-
HOTO peecTpa JAHHBIX, OCOOCHHO B CpejlaX, TPeOYIOIMHMX CHHXPOHHU3UPOBAHHBIX CHCTEM
00pabOTKM U yUpPaBJCHUSA JaHHBIMH.

KaroueBbie cioBa: 0JI0KYeliH, IPOoOJeMbl, 00JIaCTH HPUMEHEHHs, KOHCEHCYC, CHUH-
XPOHHBIE TEXHOJIOTHH 00pabOTKHA OOJIBIINX TAHHBIX.

Bsenenue

B nocienaee BpeMsi BOIPOCHI HAIEKHOCTH CHCTEMBI CTAHOBATCS Bee 0oJiee 3HATUMBIMH,
co371aBasi HOBbIe TPeOOBAHMS K TEXHOJOTHAM 00pabOTKH U XpaHeHUs TaHHbIX. Texaomorns
OJIOKYeTH, KOTOpas BKIIOYAET B ceOsl MENoUYKy OJT0KOB TPAH3AKITU, CO3TAHHBIX B COOTBET-
CTBUU C OlIpeACJICHHbIMU 1IpaBUJIaMU, UI'DAET KJIKOYEBYIO POJIb B O6eCH€‘{eHI/II/I B3aMMHOI'O
COTPYIHUYECTBA MEK/LY OOJIBITUM KOJTHMYIECTBOM I0JIb30BaTe eil 6€3 HeoOX0MMOCTH B J10-
BEPEHHBIX IOCPEJIHUKAX [1] OHAKO HAAEKHOCTD XpaHEHUsI JAHHBIX B CHCTeMax OJIOKYeiiH
JOCTHUTAETCS 3a cder ckopocTn obpaborkn. Hampumep, B cucreme Bitcoin [2] Bpems, Heo6-
XOUMoOe i 100aBIeHus OTHOTO OJIOKA, cOocTaBasgeT OKOao 10 MUHYT, BO MHOTOM H3-3a
JIeNeHTPATN30BAHHOM MPUPOIBl CHCTEMBl. DTa 33/IePKKAa BO3HUKAET W3-3a TOTO, YTO WH-
dopmanysa 0 HOBBIX TPAH3AKIUAX JIOKHA OBITH pacpocTpaHera nmpuMepHo Ha S0Ha BbI-
COKOM yYPOBHE MMPOTOKOJIBI OJI0KUEifHA MOCTPOEHBI BOKPYT KOHIETIUN «CMapPT-KOHTPAKTa»,
IPECTABIAIONIECT0 OO0 FJTEKTPOHHBIN AJITOPUTM, KOTOPBIN OTIPeIe/IsgeT YCIOBUS BBITIOI-
HEHUs TPAH3aKIU U XPAHUTCHA BO BCEX CETEBbIX y3jax Ojiokveiina. TpaH3akiusa OTHO-
CUTCAd K ﬂIO6OMy BSaI/IMO,ZLGIU/ICTBI/IIO Y9aCTHUKOB C JaHHBIMH CUCTEMBI. HOCﬂe COBepIIeHuA
TPaH3aKINKA OHA JOJZKHA ObITh 3amncaHa B OJIOKUeliHe myTeM momerrnerus ee B 010k, O -
HAKO J00aB/IeHIE HOBOIO 0OJIOKA B OJIOKYEHH TpeOyeT KOHCEHCYCa OT JPYyTIUuX YIaCTHUKOB
CeTH, MPOIEeCC, M3BECTHBIN KaK «KOHCEHCYC». TexHosornu OJIOKYeitHa OTKPBIBAIOT OOJb-
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e MePCIeKTUBBl I PA3BUTUS KOPIOPATUBHBIX MWHMOPMANUOHHBIX cucTeM. Tekyrue
cucTeMbl 03K-0HUCca Y4aCTO OYEHDb CJOXKHBI, HEITPO3PAYHBI M 3aBUCAT OT HW30JTUPOBAHHBIX
BHyTpeHHUX Ou3nec-mporeccoB. Crupoc Ha OJOKYEiH B COBPEMEHHBIX CHCTEMAaX 00yCJIOB-
JeH oTpebHOCTHIO0 B 3bdeKTHBHOM OOMeHe JaHHbIMH U uX XpaHeHun [4-6]. OcHoBHAs
npobJieMa BO3ZHUKAET U3-33 TOTO, YTO KaXKJIbIl PHIHOK WJIM OpraHu3alus BeJeT CBO cob-
CTBEHHBIN PErUCTP JAHHBIX, 9TO NPUBOAUT K HedddekTuBHOCTH. [IpobiieMbl, cBI3aHHBIE
C HCIIOTB30BAHNEM HECKOJIBKUX PErUCTPOB, BKJIIOYAIOT:

e Kazktas cTopoHa JI0JIZKHA BECTH CBOM COOCTBEHHBIH PErUCTP JIAHHBIX.

e HecorstacoBaHHOCTD JaHHbIX " OIHI/I6KI/I, 9TO IIpUBOJIUT K CJIO2KHBIM Oll€epaludaM IIO
COIJIaCOBaHHUIO.

e OTCyTCTBHE CTaHIAPTU3AIUH.

Texnomorun GI0KYeiiHa IpeIIaraloT HECKOJIBKO PeIleHni:

e OOmuit JOBEPEHHBINA PEerucTp, OOIMHA JIJIsT BCeX YIACTHUKOB.
e llenTpaabHBINA KOHTPATeHT [ YIPOIIEHUs TPAH3AKIIHIA.

YceTpaHeHWe HeJIOBepUs MeKIY KOHTpPAreHTaMU 3a cueT oOecliedeHUs HeHM3MEeHHOCTHU
JIAHHBIX ¥ UCIOJIB30BAHUS PACTIPEIETEHHOTO AITOPUTMA /It A00aBIeHnst HOBON HHMOD-
Malun. 3a caer obeciedeHns HEM3MEHHOCTH JAHHBIX U PEAJIU3AIMEI PACIPE/IEI€HHOIO KOH-
cencyca OoKueifH cokpalaeT Kak BpeMeHnnbie, Tak u (puHaHcosbie 3arparel. Bosee Toro,
crocOOHOCTE OJIOKYeiiHa JeaTh OU3HEC-IPOIecchl Oojee MPO3PAvYHbIMU U O€30IMaCHbIME
NpUBeJa K €ro Bce H6OJIbIeMY BHEJIPEHUIO B PA3JINYHbBIC TPUIOKEHUS, BKIIOYA:

e [[udposBbie KOpIOpaTHBHBIE CHCTEMBI.

e [Tudpposbie HoTapHAJIBHBIE YCIYTH.

e Toprosuie mirardopmbl H6€3 TTOCPETHIKOB.

o MekOaHKOBCKHE TJIATEKHBIE CUCTEMBI.

e DJIeKTPOHHOE ToI0CcOBaHue (e-voting).

B nepcriekTuBe OCHOBHOe BHUMAaHUE, BEPOATHO, OY/IET yIeJAThC:

e [I110THBIM IIPOEKTaM, HCIIO/IB3YIOIIIM TeXHOJIOTHIO OJ10K4YeiiHa, TakuM Kak FireChat,
PopcornTime, Lighthouse, Gems u CanadaCoin.

® MCCJ’IG,ZLOB&HHHM JCHEHTPAJTU30BaHHbIX aJI'OPUTMOB KOHCEHCYCa.

e Pazpaborke pasjmyHbIX ILIaTGOPM TpUIOKeHHH, Takux Kak Bitcoin, Ethereum, Eris,
Ripple, Dogecoin u Hyperledger.

e Jlanpueiteit yHuduKaum u cTaHIapTH3ANME TEXHOJOTHN OJI0Kveiina.

e PazpaboTke MeXaHU3MOB OIUPPOBKU PU3NIECKUX AKTUBOB W UX WHTETPAIUU B CH-
cTeMbl DJIoK4Yeiina.

[esb 3T0i pabOTHl — CHCTEMATH3HPOBATH OCHOBHBIE MPUHITUIIBI TEXHOJIOTUHU OJI0KUeii-
Ha, 3aJ0KUB OCHOBY JIJi KOHKPETHBIX MPAKTUIECKHX PEKOMEHJANU 10 BHEJIPEHUIO U
MOJIJIEPYKAHNIO €JIMHOTO PeecTpa JIAHHBIX B KOHTEKCTE CUHXPOHHBIX TEXHOJOTHH, TTOAIeD-
YKUBAIONIIX TPOMECCH *KU3HEHHOTO TUKJIa, TTPOAYKTA.
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MATEPUMAJIBI 1 METO/IbI

DTa cucrema paboTaeT B 3aKPHITOi CeTH, KOTOpasi HE UCHOJIB3yeT KpunToBaory. Ona
noJaepzKuBaeT UCITOJB30BaHEe CMAaPT-KOHTPAKTOB 1 POJIEBOTO JOCTYIa AJId YHaCTHUKOB,
a TaKzKe KOMILIEKCHBIH SDK 1 MOJIYIbHYIO CTPYKTYPY. DTa MOAYIBHOCTD IIO3BOJIAET 3aMe-
HSITH OT/eJIbHbIEe MOIYJIM CHCTEMbI, 9TO II03BOJISIET MIOBTOPHO UCIIOJIb30BATH MPEIbIIYIIHEe
HapaboTKu KoMmmnanuu. OOIuit aaropuT™M padOThl CHCTEMBI MOYKHO OIHMCATH CJIEIYIONIAM
obpazom:

1. Tlonp3oBaTes b MocemaeT OpPTaHU3AINMIO, KOTOPas SBJIAETCS JacThI0 KOHCOPIHYMa
OJIOKYEIH-CeTH, U POXO/UT LPOIECC ayTeHTUDUKAIIY.

2. Iocaie ycuenuoit ayrenTudpuKanum JaHHbIe T0JIb30BATEs] BHOCATCS B 0a3y JaHHBIX,
U TI0JIb30BATEN0 HA3HAYAETCS JEKTPOHHBIN KJIH0Y, CBI3aHHBIN C €r0 3allUChlO.

3. Tlosp30BaTe/Ib BXOAUT B CETHh M TE€HEPUPYET 3aAMPOC HA 00PabOTKY JaHHBIX. 3aTeM
KOHTPOJIJIEP 3AIPalIUBACT UJICHTU(DUKAIUOHHBIE JJAHHbIE, KOTOPbIE MOJb30BaTE/b paHee
PEeIOCTABUI CETH.

4. [Tonb3oBaTe/ib BBOAUT CBOIl 9/IEKTPOHHBIH KJII0Y U BBIOUpaeT arpudyThl CBOei 3aIu-
CH, KOTOPBIE CJEIYeT IPEJIOCTABUTDH PEryJIaTOPY. DTO MO3BOJISIET IIPOBOIUTH YAAJEHHYIO
UIeHTH(DUKAIIIO ¢ UCIOJIB30BAHUEM 3JIEKTPOHHOTO KJIIOUA.

B »sToit 3akphITOil ceTn, cocrosineil u3 paspaboTUNKOB, MEHEIKEPOB MPOEKTOB, II0/I-
PSIIUKOB U APYTUX COOTBETCTBYIONIUX CTOPOH, TEXHOJIOTHS OJIOKYEHH rapaHTHPYeT, 9TO
TpaH3aKIgd PETUCTPUPYETCI TOJBKO B IOPUAUYECKN ONpedeeHHbIe MOMEHTHI BO BpeMd
BBITIOJIHEHHST paboThl. JI0 9TUX MOMEHTOB jIeficTBUS JIOJIZKHBI [TOJIYIUTh 000peHne 0T Me-
HeJ[Kepa IMpoeKTa u JApyrux paspaboraukos. [locsie morydenns o100peHnst HHUIUHPYETCsI
CJIeTYIONAs TPAH3AKIUSI. DTA CTPYKTYypPa 00eCIednBaeT YeTKie U PABHOMEPHO pacipe/ie-
JIEHHbIE CTHUMYJIBI JIJISI BOBJIEYEHHBIX CTOPOH i PETrHCTPAIMH TUX COOBITHH B OJIOK-
yeifae. [lo cyTu, y9acTHHKH MOTHBUPOBAHBI IPABUJIBHO PETHCTPHPOBATH 3TU JIeHCTBUS,
HOCKOJIbKY HEBBINOJHEHUE ITOr0 TpeboBaHUs NPHBEAET K HEMOIYyUYEeHUIO 3alPOIICHHBIX
HMH PECYPCOB.

3akJII0o4eHue

[Iyrem amajm3a BHYTPEHHUX MEXaHH3MOB, BKJIOYAsd MOJEJH KOIUPOBAHUS U KOHCEH-
cyca, TPOBOJUTCS CUCTEMATHYECKasl OIEHKa MPOTHBOPEUYHil TeXHOJOTHH OoKk4eiin. [le-
neHTpaan3oBannbie npuioxkenus: (DApps) npemiaraor GoJbIIy0 THOKOCTH, IIPO3PAd-
HOCTH W 0€30MaCHOCTh 10 CPABHEHUIO C TPAIUINUOHHBIMEA HPUIOKEHUSMHU, TOCTPOCHHBI-
MH Ha OOBIYHBIX apxuTekTypax. Vcmoap3ys npenmyrnectsa cereii peer-to-peer (P2P), rae
BCE YIACTHUKHU PACCMATPUBAIOTCS OJMHAKOBO, TEXHOJIOTUN OJIOKYEHH 00JIerdaroT MpsiMble
TPaH3aKIUKA MKy dieHaMu ceTu. Pemenus Ha ocnose 0J10K4eiiHa co3a10T Oe301acHylo,
HEM3MEHHYIO U JIeNeHTPATU30BAaHHYIO CTPYKTYPY /I 00paboTku Tpansakimit. OxauM u3
KJIOYEBBIX MPEHMYIIeCTB OJIOKUYEHA [T0 CPaBHEHHIO ¢ APYTHUMHU CHCTeMaMu 0a3 JaHHBIX
SIBJISIETCS €TI0 CIIOCOOHOCTD PEeAJIM30BBIBATL AJTOPUTMUUYECKOE VIIPABJIEHHE IO eIUHOMY
uporokosty. OCHOBHOE BHUMAHUE 3/1€CH YIECJSETCS PACHPEICJCHHON ITPUPOJIE TEXHOJIOIUN
OJIOKUeiTHA U PA3JTMIHBIM 00JIaCTIM, 1€ OHA MOYKET MPUMEHSIThCA. B 3ak/ii0vyenne, B KOH-
TEKCTe TEeXHOJIOTUH CHHXPOHHON 06pabOTKN W yIPaB/JIeHNs] TAHHBIMHA JTAI0TCS PEKOMEH1a-
[UU 110 TPUHATHIO OJIOKYeiHa, /I BeIeHUsI €MHOTO TPO3PATHOTO PeecTpa, JaHHbIX.
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