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SATELLITES, EDGE COMPUTING, AND THE NEW GLOBAL NETWORK TOPOLOGY

Abstract
The current global internet architecture is predominantly terrestrial—reliant on undersea cables and
ground-based fiber networks. However, the relentless demand for ubiquitous coverage, low-latency access in
remote areas, and resilient network topology requires a paradigm shift to integrate Non-Terrestrial Networks
(NTNs) as a primary infrastructure layer. This transition is defined by the convergence of high-throughput Low
Earth Orbit (LEO) satellite constellations with Distributed Edge Computing. The physical foundation is the
deployment of thousands of interconnected LEO satellites, operating as mobile base stations. Concurrently, the
informatics challenge is to place micro-data centers, or Space Edge Nodes, on the satellites themselves to process
data closer to the source, bypassing the latency penalty of the long trip to Earth. This article outlines the dual-
front challenge: overcoming the physical difficulty of high-speed inter-satellite communication and leveraging
Network Function Virtualization (NFV) to create a seamless, self-healing space-to-ground-to-edge global
network. Achieving this vision—which includes global disaster recovery and fully connected autonomous
vehicles—is fundamentally an engineering problem of co-optimizing orbital mechanics with informatics resource
management.
Keywords:
Non-Terrestrial Networks (NTNs), LEO Satellites, Edge Computing, Inter-Satellite Links (ISL),
Network Function Virtualization (NFV), Autonomous Systems, Network Resilience.

I. The Orbital Frontier: Constructing the Space Network

To meet the ubiquity demands of modern informatics, communication must move its infrastructure into
the vacuum of space, fundamentally altering the network's physical layout.

A. The Promise of Global Ubiquity

LEO satellite constellations (operating at altitudes of 500-2,000 km) offer global coverage, including
oceans, polar regions, and rural areas inaccessible to fiber optic cables. This massive coverage potential is the
only path to enabling applications like global tracking of logistics and secure, instant communication during
disaster recovery scenarios.

B. The Physical Challenge: Inter-Satellite Handoffs

The primary challenge is orbital physics: LEO satellites move at thousands of kilometers per hour, requiring
a dynamic and complex network topology:

1. High-Speed Inter-Satellite Links (ISL): Satellites must communicate with each other using high-
capacity laser links to form a mesh network in space, enabling data to route globally without immediately
descending to a ground station.
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2. Continuous Handoffs: As satellites rapidly enter and exit the view of ground terminals and
continuously cross paths, the network must perform millisecond-level handoffs to ensure a stable, unbroken
data connection for the end user.

3. Radiation Hardening: The components of both the satellite transceivers and the onboard computers
(Edge Nodes) must be specially designed to withstand the harsh conditions and radiation exposure of the space
environment.

Il. The Informatics Frontier: Edge Computing in Space

The extreme latency penalty of relaying all data from a satellite down to a distant ground data center,
processing it, and sending it back up, is prohibitive for real-time applications. Space Edge Computing is not an
optional feature of NTNs; it is the essential layer for low-latency performance.

A. Low-Latency Data Processing

Micro-data centers placed on the satellites are required for real-time local decision-making and resource
management:

e Near-Source Analytics: Critical data from remote sensors, drones, or autonomous vehicles can be
processed instantly on the satellite, reducing latency from hundreds of milliseconds to under ten milliseconds.
This is vital for safety-critical applications like air traffic control and connected autonomous systems.

e Decentralized Network Orchestration: NFV allows network functions (like routing, firewall, and traffic
prioritization) to be run as software on the satellite's commodity hardware. This enables the entire constellation
to dynamically reconfigure and self-heal in response to satellite failures or demand spikes without human
intervention.

[ll. Co-Optimization: The Future Resilience Mandate

The ultimate success of the NTN system is defined by the quality of the interaction between the rapidly
moving satellite hardware and the virtualized software managing the network traffic.

The core challenge for engineers is no longer simply designing a powerful antenna or a faster chip, but
designing a system where the orbital movement and physical link stability are inherently optimized for virtualized
network software control, and where the intelligent network functions can dynamically adapt to the volatile,
orbital environment. This "co-optimization" is the highest-level mandate for telecommunication science,
ensuring that the theoretical coverage of space can be reliably translated into the low-latency, resilient, and
ubiquitous digital services of the future.
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INTEGRATING TERAHERTZ FREQUENCIES AND Al

Abstract
The transition from 5G to 6G represents an essential strategic evolution, moving beyond faster data rates
to enable true digital immersion through the integration of the physical and intelligent realms. The physical
foundation of 6G relies on exploiting the vast, unutilized bandwidth in the Terahertz (THz) spectrum (0.1 THz to
10 THz) to deliver massive capacity. Concurrently, the operational intelligence relies entirely on Artificial
Intelligence (Al) to manage the complexity and volatility inherent in THz propagation. This article outlines the
dual-front challenge: overcoming the severe physical attenuation of THz waves and leveraging Al for dynamic
beamforming and ubiquitous sensing. Achieving the 6G vision—which includes holographic communication,
haptics, and ubiquitous digital twins—is fundamentally an engineering problem of co-optimizing the physical
layer with the algorithmic layer.
Keywords:
6G, Terahertz Communication, Al-Driven Networking, Massive MIMO, Channel Modeling,
Digital Twins, Pervasive Sensing.

I. The Physical Frontier: Harnessing the Terahertz Spectrum

To meet the capacity demands of 6G (terabits per second), communication must move into the THz
frequency band, often termed the "last frontier" of the electromagnetic spectrum.

A. The Promise of Massive Bandwidth

The THz band offers thousands of times more contiguous spectrum than 5G's current operating bands
(sub-6 GHz and millimeter-wave). This massive bandwidth potential is the only path to enabling applications like
instant holographic video and high-fidelity digital twins.

B. The Physical Challenge: Severe Attenuation

The primary challenge is physics: THz waves experience extremely high atmospheric absorption and path
loss. This requires radical changes in system design:

1. Ultra-Massive MIMO: Arrays must contain hundreds or thousands of elements packed densely into a
small space to focus energy into narrow, highly directional beams.

2. Short-Range Links: THz is best suited for short-range indoor communication or high-capacity backhaul,
necessitating extremely dense network deployments.

3. Molecular Absorption: Signals are heavily absorbed by atmospheric gasses, particularly water vapor,
making precise channel modeling critical for outdoor links.

Il. The Intelligence Frontier: Al as the Network's Operating System

The volatility of the THz channel and the sheer complexity of a dense, THz-based network cannot be
managed by traditional, fixed algorithms. Al is not an optional feature of 6G; it is the essential operating system.

A. Dynamic Channel Management

Al algorithms are required for real-time channel estimation and resource management:

¢ Al-Driven Beamforming: Given the extremely narrow beams required for THz, the network must use Al
to dynamically track users and adjust the beam direction in milliseconds to compensate for movement and
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environmental changes.

e Intelligent Spectrum Allocation: Al can learn usage patterns and environmental factors (like humidity) to
switch frequencies or dynamically adjust coding schemes to mitigate THz absorption effects.

B. The Enabling of Pervasive Sensing

One of 6G's core features is the ability to use radio waves not just for communication, but for sensing (e.g.,
radar, imaging). Al is the bridge here, processing the complex physical reflections and refractions of THz waves
to create detailed, real-time maps of the environment. This enables:

e Integrated Sensing and Communication (ISAC): A single network infrastructure that serves both as a
communication link and a high-resolution sensor.

e Digital Twin Feeds: Pervasive sensing provides the constant, granular physical data stream necessary to
keep digital twins synchronized with reality.

lIl. Co-Optimization: The Future Engineering Mandate

The success of the 6G system is defined by the quality of the interaction between the physical THz channel
and the Al engine.

The core challenge for engineers is no longer simply designing a better antenna or writing a better
algorithm, but designing a system where the physical hardware is inherently optimized for Al control, and where
the Al is trained using accurate physical channel models. This "co-optimization" is the highest-level mandate for
telecommunication science, ensuring that the theoretical capacity of the THz spectrum can be reliably translated
into the immersive, low-latency experiences of the 6G era.
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BRIDGING PHYSICAL AND MATHEMATICAL SCIENCES IN MODERN SYSTEMS

Abstract
The continued evolution of modern telecommunication systems, including 5G, satellite networks, and
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deep space communication, is fundamentally dependent on breakthroughs in physical and mathematical
sciences. This article explores the synergistic role of these two disciplines in advancing connectivity. Physical
Sciences (electromagnetism, thermodynamics, quantum mechanics) govern the limits of data transmission
through the channel, dictating antenna design, signal propagation, and power efficiency. Mathematical Sciences
(information theory, coding theory, stochastic processes) provide the algorithmic framework to efficiently
encode, compress, and reliably decode data, often pushing closer to the theoretical limits defined by the physical
channel. We propose that the next generation of truly transformative systems will emerge from a more
deliberate, integrated research approach that treats the physical layer and the mathematical signal processing
layer as a single, co-optimized domain.
Keywords:
Information Theory, Electromagnetism, Quantum Communications, Signal Processing,
5G/6G, Channel Modeling, Mathematical Physics.

I. The Interdependent Roles of Foundational Sciences

Telecommunications is, at its core, applied science where physical constraints meet mathematical
optimization. Progress in one domain is often limited by the current state of the other.

A. Physical Sciences: Defining the Channel Limits

The physical sciences provide the fundamental laws that govern the transmission medium.

e Electromagnetism (Physics): This is the foundation of the wireless channel. Concepts like Maxwell's
Equations dictate signal propagation, reflection, refraction, and loss. Advances here drive the engineering of
highly directive antennas, metamaterials for passive beamforming, and high-frequency millimeter-wave
(mmWave) systems.

e Thermodynamics and Power (Physics): The practical limits on power consumption and heat dissipation
in massive MIMO and edge devices are governed by thermodynamics, a key factor in network energy efficiency.

e Quantum Mechanics (Physics): This is emerging as the ultimate limit of secure and high-capacity
communication, driving research in quantum key distribution (QKD) and quantum repeater technology for truly
unbreakable, long-distance links.

B. Mathematical Sciences: Maximizing Data Fidelity

The mathematical sciences provide the tools to operate as close as possible to the physical limits of the
channel (the Shannon-Hartley theorem).

¢ Information Theory (Mathematics): This discipline, pioneered by Claude Shannon, defines the absolute
maximum rate at which information can be transmitted reliably over a noisy channel. It establishes the
benchmark that all practical communication systems strive to meet.

e Coding Theory (Mathematics): Techniques like Low-Density Parity-Check (LDPC) codes and Polar codes
provide the algorithmic means to encode data for error correction. These sophisticated mathematical constructs
allow a receiver to reconstruct the original data, even when significant physical noise and interference are
present.

e Stochastic Processes and Queueing Theory (Mathematics): These branches are essential for network-
level efficiency. They model user traffic patterns, manage resource allocation, predict network congestion, and
optimize the flow of data packets through complex, interconnected systems (e.g., routing in mesh networks or
managing handover in cellular systems).

. Integrated Research for Next-Generation Systems

Future gains in speed, reliability, and security will not come from improving each field in isolation, but from
a unified approach where physical and mathematical principles are designed concurrently.

Co-Optimized Systems

Modern research often focuses on integrated design, such as using machine learning (an applied
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mathematical technique) to dynamically optimize the physical beamforming patterns of antennas in real-time,
adapting to a constantly changing physical environment. Similarly, the development of physical-layer concepts
like Non-Orthogonal Multiple Access (NOMA) requires corresponding complex mathematical signal processing
techniques to separate the superimposed signals at the receiver.

The convergence of quantum-level physics with advanced cryptography and coding theory is perhaps the
most exciting frontier, promising a paradigm shift in secure global connectivity.
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APPLICATION OF ALTERNATIVE ENERGY TECHNOLOGY IN FIRE ALARM
SYSTEMS FOR TECHNOLOGICAL PROCESSES

Abstract

Ensuring fire safety in industrial technological processes is a critical requirement of modern automation
systems. In high-risk environments, uninterrupted operation of fire alarm systems is essential for personnel
safety, production continuity, and prevention of material losses. The reliability of these systems directly depends
on their power supply stability. Traditional power sources based solely on electrical grids are vulnerable to
outages and failures, which may reduce operational safety.

This study analyzes power supply methods for fire alarm systems used in technological processes and
compares traditional and alternative energy sources. A hybrid power system combining grid supply, solar energy,
and battery storage is proposed to ensure reliability and continuity. The structural scheme, operating modes,
and energy flow principles of the system are developed. Modeling results demonstrate that hybrid power supply
significantly improves operational stability and safety of fire alarm systems. The findings have practical
importance for improving energy reliability of safety systems in industrial facilities.

Keywords:

Fire alarm system, technological processes, alternative energy technologies, hybrid energy system,

power source, industrial automation.
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Fire safety in industrial technological processes is one of the main priorities of automation systems. The
uninterrupted operation of fire alarm systems is important for the safety of people and the stability of production
processes. The reliability of these systems directly depends on the power supply. Traditional power sources
based on the electrical network pose a risk in the event of accidents and outages.

The article provides a comparative analysis of existing energy sources and proposes a hybrid energy system
based on the joint use of the electrical network, solar energy and batteries[1]. The structural scheme, operating modes
and modeling results show that this approach increases the reliability and safety level of fire alarm systems.

Fire safety in high-risk industrial areas is of strategic importance in terms of the stability of production and
the protection of human life. Fire alarm systems ensure the safe operation of technological processes by
performing early detection and operational warning functions. The effectiveness of these systems depends on
the stability of their power supply.

Traditional systems are mainly based on the power grid and backup batteries. However, power outages
and network failures can reduce the level of safety. The development of alternative energy technologies has
created new opportunities to increase the energy independence of security systems. In this context, hybrid
energy systems are considered a more reliable solution.

The purpose of the study is to investigate the possibilities of applying alternative energy technologies to
increase the reliability of the energy supply of fire alarm systems in technological processes and to develop a
structural solution for a hybrid power source.

The study used comparative analysis, system approach and modeling methods. Existing energy supply
methods were evaluated, the possibilities of applying alternative sources were investigated and a structural
model of the hybrid system was developed. During the modeling, energy balance, backup operating time and
reliability indicators were taken into account.

Fire alarm systems in industrial facilities are one of the main elements of the security infrastructure. These
systems reduce the risk of accidents through early warning and automatic intervention functions. Their
uninterrupted operation is of critical importance, especially in the oil and gas, chemical and energy sectors.

In modern industrial facilities, alarm systems provide comprehensive protection by integrating with other
security devices. Therefore, the stability of energy supply is one of the main factors determining the overall
effectiveness of the system.

Comparative analysis shows that energy supply based only on the electrical network is limited in terms of
reliability. Therefore, a hybrid system based on the joint use of the electrical network, solar panels and a battery
block is proposed.

The structural scheme consists of a main source, an alternative source, an energy regulator, a backup
battery and automatic switching blocks. The system provides uninterrupted operation by automatically switching
between energy sources and reduces dependence on the human factor [3].

Figure 1 — Main Components of Fire Alarm Systems
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Comparative analysis shows that fire alarm systems based on traditional energy sources, although they
have a simple structure, lag behind hybrid systems in terms of reliability and continuity. Although hybrid energy
supply is more complex at the initial stage, it is advantageous in terms of increasing safety during operation,
reducing power outages and ensuring the stability of technological processes. Therefore, hybrid energy supply
in fire alarm systems for technological processes is considered a promising solution.

In order to ensure uninterrupted operation of fire alarm systems, a structural scheme of a hybrid power
source based on the joint use of an electrical network, a solar panel and a battery is proposed [6].

The structural scheme consists of functionally interconnected main blocks - an electrical network, a solar
panel, an energy regulator controller, a battery block, an automatic switching device and a load section.

The electrical network acts as the main power source in normal mode. The solar panel plays the role of an
alternative source, producing energy and participating in both powering the load and charging the battery [8].
The energy regulator controller stabilizes the parameters of solar energy and ensures safe charging of the
battery. The battery block, in turn, performs the function of a backup power source during network outages,
ensuring uninterrupted operation of the system. The automatic switching device between energy sources
increases the stability of the system during changes in power supply and minimizes the need for human
intervention. Thus, the proposed structural solution increases the reliability of the power supply of fire alarm
systems, minimizes interruptions and serves to increase the level of safety in technological processes.

Figure 2 — Hybrid power source

In order to ensure uninterrupted and reliable operation of fire alarm systems, modeling of energy sources
is of great importance at the stage of designing hybrid power supply. The main purpose of modeling is to analyze
the behavior of the system in various operating modes, determine the energy balance and select the optimal
parameters of the energy source. At this stage, the interaction of both the main and alternative energy sources
is considered based on a systems approach.

Modeling of solar panels as an alternative energy source is carried out taking into account their nominal
power, output voltage, current characteristics and dependence on external environmental factors [7]. The output
power of the solar panel is closely related to the intensity of solar radiation and temperature changes. During
modeling, the amount of energy produced by the solar panel during the day is calculated and the extent to which
this energy can meet the energy needs of the fire alarm system is determined. This approach allows assessing
the effectiveness of the alternative energy source in real operating conditions.

The choice of battery pack is of particular importance in the design of a hybrid energy source. The battery
capacity is determined based on the energy consumption of the fire alarm system and the required backup
operating time. During the modeling phase, an energy balance is established and the energy input from the grid
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and solar panels is compared with the energy demand of the load. In the event of a power outage, the hours that
the battery can operate the system continuously are calculated and this indicator is evaluated in terms of
compliance with regulatory requirements.

When designing the power supply, the issue of energy flow management is also taken into account. For
this purpose, the operating principle of the energy management controller is modeled and the response of the
system in different operating modes is analyzed [10]. The main function of the controller is to ensure optimal
distribution of energy input from the solar panel and the grid and to prevent overcharging or deep discharging
of the battery. The modeling results allow for the correct selection of controller parameters.

Conclusion

The results of the conducted research show that the reliability of fire alarm systems depends on the
continuity of their energy supply. Since traditional energy sources alone do not fully meet this requirement, the
integration of alternative energy technologies is necessary.

The proposed hybrid energy system creates an uninterrupted operation mode by ensuring mutual
redundancy of energy sources, increases reliability and increases the level of safety in industrial facilities. This
approach is considered promising from both technical, economic and environmental points of view.
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THE ROLE OF RENEWABLE ENERGY-POWERED VEHICLES iN ENERGY MANAGEMENT SYSTEMS

Abstract
In recent years, enhancing energy efficiency and reducing carbon emissions in the transportation sector
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have emerged as critical global priorities. In this context, the adoption of transportation systems powered by
renewable energy sources and their integration into advanced energy management systems (EMS) have gained
increasing importance. This study examines the role of renewable energy—based transportation technologies
within energy management systems by analyzing existing technological solutions, control strategies, and
practical implementation frameworks. The findings indicate that appropriately designed and effectively
implemented energy management systems significantly improve the operational efficiency of renewable
energy—powered vehicles by optimizing energy flows, minimizing energy losses, and enhancing overall system
performance. Moreover, the application of energy management systems contributes to the reduction of
environmental impacts and supports the development of sustainable and low-carbon transportation systems.
Keywords:
renewable energy, energy management systems, electric transportation,
hydrogen technology, sustainable transportation.

The transportation sector constitutes a significant share of global energy consumption and is considered
one of the primary sources of greenhouse gas emissions released into the atmosphere. According to reports from
international energy and environmental organizations, road transport in particular accounts for a substantial
portion of carbon dioxide (CO,) emission growth [2].

The widespread use of conventional internal combustion engine (ICE) vehicles deepens dependence on
fossil fuels, increases energy security risks, and accelerates climate change processes. In addition, issues such as
air pollution, rising noise levels, and the disruption of ecological balance in urban environments further intensify
the negative impacts of the transportation sector [1].

Types of Renewable Energy-Powered Transportation Vehicles Electric Vehicles (EVs)

Electric vehicles operate primarily on electrical energy, which can be generated from renewable sources
such as solar, wind, or hydroelectric power. Rechargeable battery systems serve as the main energy storage
units.

Hybrid and Plug-in Hybrid Vehicles

These vehicles combine an internal combustion engine with an electric propulsion system. An energy
management system ensures the optimal transition and coordination between energy sources.

Hydrogen-Powered Vehicles

Hydrogen fuel cells generate electrical energy through electrochemical reactions. This technology offers
near-zero emission levels and requires high precision in terms of energy management and system control.

Practical implementation and case examples

In several developed and developing countries, the implementation of Energy Management Systems (EMS)
in electric bus fleets has delivered significant results under real operating conditions [4]. Practical experience
indicates that the adoption of centralized EMS platforms has reduced the average energy consumption of electric
buses by approximately 15-25%, while simultaneously extending battery service life. These outcomes were
achieved through real-time monitoring of energy flows, optimization of load profiles, and efficient planning of
charging processes.

In major cities across Europe and Asia, the application of EMS-based management models has
demonstrated particular effectiveness in urban public transportation systems. Specifically, EMS solutions have
optimized charging schedules at depots and along-route fast charging stations, reduced the load imposed on the
power grid, and generated substantial operational cost savings. Furthermore, EMS platforms integrated with
central dispatch systems have provided analytical data that supports decision-making processes in fleet
management. This integration enhances operational transparency, improves resource allocation efficiency, and
enables predictive planning in public transport operations.

Figure 1 presents a comparative analysis of the energy consumption indicators of electric buses operating
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in various cities before and after the implementation of Energy Management Systems (EMS). As illustrated in the
graph, the introduction of EMS resulted in a significant reduction in energy consumption across all examined

cities.

Figure 1 — Comparison of energy consumption in electric buses before and after EMS implementation

The observed decrease ranges on average between 15-25%, reflecting the impact of optimized energy
flow management, route-based operational control, and proper regulation of operating modes enabled by EMS
technologies.

The obtained results confirm that energy management systems play a critical role in enhancing energy

efficiency in electric transportation systems.

Figure 2 — Impact of EMS implementation on the operational performance indicators of electric buses

Figure 2 illustrates the changes observed in the key operational indicators of electric buses before and
after the implementation of Energy Management Systems (EMS) [6]. As shown in the graph, EMS deployment
has had a positive impact on extending battery service life, reducing the number of daily charging cycles,
increasing regenerative braking efficiency, and minimizing energy losses.

In particular, the more effective control of the regenerative braking process through EMS has significantly
increased energy recovery rates. At the same time, more efficient utilization of battery capacity has contributed
to lower maintenance costs and improved overall operational reliability of the vehicles. These findings confirm
that EMS plays a crucial role not only in reducing energy consumption in electric transportation systems but also
in enhancing operational efficiency and system resilience.
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Additionally, the integration of renewable energy sources-particularly solar panels and energy storage
systems-within bus depots in combination with EMS has enabled greater energy independence and further
reductions in carbon emissions[7]. Such integrated approaches demonstrate that energy management systems
contribute not only to energy optimization but also to the development of sustainable and intelligent
transportation ecosystems.

Conclusion

The study findings indicate that the efficient operation of renewable energy-powered transportation
vehicles is directly dependent on the sophistication and effectiveness of energy management systems (EMS). The
implementation of modern EMS technologies not only enhances energy efficiency but also makes a significant
contribution to ensuring environmental sustainability.

In the future, the integration of smart grids and artificial intelligence—based control systems is expected to
open new opportunities in this field, enabling more adaptive, predictive, and optimized management of energy
resources in transportation systems.
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REDUCING ELECTRICITY LOSSES VIA RENEWABLE ENERGY IMPLEMENTATION
Abstract

Electricity losses in power systems remain a significant challenge for both developed and developing
countries. These losses occur during generation, transmission, and distribution processes, leading to economic
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inefficiencies, increased operational costs, and environmental impacts. One of the most effective strategies to
mitigate such losses is the integration of renewable energy sources into the power grid. Renewable energy
technologies, particularly decentralized systems such as solar photovoltaics and wind turbines, enable electricity
generation closer to consumption points, thereby reducing transmission distances and associated technical
losses. In addition, smart grid technologies and modern energy storage systems enhance grid stability and
improve overall efficiency. This article examines the role of renewable energy in minimizing electricity losses,
discusses technical and economic benefits, and highlights the importance of sustainable energy planning. The
findings suggest that the strategic deployment of renewable energy resources not only reduces system losses
but also contributes to environmental protection and long-term energy security.
Keywords:
renewable energy, electricity losses, distributed generation, smart grid, energy efficiency,
sustainable development, power distribution systems.

The rapid growth of global energy demand, driven by population increase, urbanization, and industrial
development, has placed substantial pressure on existing power systems. Traditional electricity networks, which
were primarily designed around centralized generation facilities powered by fossil fuels, often struggle to
operate efficiently under modern consumption patterns. One of the major challenges within these systems is the
occurrence of electricity losses throughout the processes of generation, transmission, and distribution. These
losses, commonly categorized as technical and non-technical, reduce overall system efficiency, increase
operational costs, and create additional environmental burdens due to the need for higher energy production to
compensate for wasted power [1]. Technical losses mainly arise from the physical properties of electrical
components, including resistance in transmission lines, transformer inefficiencies, and heat dissipation during
power transfer over long distances. As electricity is transported from large, centralized power plants to distant
consumption areas, a portion of the generated energy is inevitably lost. In many regions, especially where
infrastructure is outdated or poorly maintained, these losses can represent a significant percentage of total
electricity production. Non-technical losses, on the other hand, stem from issues such as energy theft, metering
inaccuracies, and administrative inefficiencies. While both types of losses are critical, technical losses are closely
linked to system design and can be substantially reduced through structural improvements and modernization
efforts. In this context, the integration of renewable energy sources has emerged as a transformative solution.
Unlike conventional fossil fuel-based plants that are typically located far from urban centers, many renewable
technologies—such as solar photovoltaic systems and small-scale wind turbines—can be installed near or directly
at the point of consumption. This decentralized or distributed generation model shortens transmission pathways,
thereby decreasing line losses and enhancing voltage stability. Furthermore, renewable energy systems often
operate with advanced power electronics and intelligent control mechanisms that improve efficiency and
adaptability within the grid. The adoption of renewable energy not only addresses technical inefficiencies but
also supports broader sustainability objectives. Fossil fuel-based electricity generation contributes significantly
to greenhouse gas emissions, air pollution, and resource depletion. By replacing or supplementing conventional
generation with clean energy sources, countries can simultaneously reduce environmental impacts and improve
energy performance. Additionally, renewable energy deployment encourages investment in smart grid
infrastructure, digital monitoring systems, and energy storage technologies, all of which contribute to more
reliable and resilient power networks. Another important aspect is the economic dimension of electricity loss
reduction. High transmission and distribution losses translate into financial strain for utilities and consumers
alike. Utilities must generate or purchase additional electricity to offset losses, which increases operational
expenses. These costs are often transferred to end users through higher tariffs. By minimizing losses through
localized renewable generation and grid optimization, energy systems can achieve greater cost-effectiveness and
long-term financial sustainability. Moreover, the global transition toward renewable energy aligns with
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international climate agreements and national energy strategies aimed at decarbonization [3]. Governments
around the world are setting ambitious targets for renewable energy capacity expansion, recognizing its potential
not only to mitigate climate change but also to modernize energy infrastructure. As renewable technologies
become more affordable and efficient, their role in reducing electricity losses becomes increasingly significant.

Figure 1 — Parabolic trough concentrated solar power (csp) system with thermal energy storage

At the right side of the diagram, sunlight is shown striking parabolic trough mirrors. These long, curved
mirrors are designed to concentrate incoming solar radiation onto a central receiver tube positioned along the
focal line of each trough. The curved geometry ensures that sunlight is reflected toward a single line, maximizing
heat absorption efficiency. Inside the receiver tube, a heat transfer fluid (HTF)—commonly synthetic oil or
molten salt—flows continuously. As the concentrated sunlight heats the tube, the temperature of the fluid rises
significantly. This heated fluid then travels through insulated pipes toward the power generation section of the
plant. The hot fluid is directed either to a heat exchanger/steam generator or to thermal storage tanks. In the
steam generation process, the thermal energy from the fluid is used to produce high-pressure steam. This steam
drives a turbine, which is mechanically connected to a generator. As the turbine rotates, the generator converts
mechanical energy into electrical energy. The produced electricity is then transmitted through power lines to the
grid for distribution [2].

After passing through the turbine, the steam enters a steam condenser, where it is cooled and converted
back into water. This water is then recycled into the system to produce steam again, forming a closed-loop cycle
that improves efficiency and reduces water waste. One of the key features shown in the figure is the thermal
energy storage system. The heated fluid can be stored in insulated tanks, allowing the plant to generate
electricity even when sunlight is unavailable (such as during nighttime or cloudy conditions). This storage
capability significantly enhances grid reliability and reduces fluctuations in power supply. Overall, the diagram
demonstrates how solar energy is captured, concentrated, converted into thermal energy, transformed into
mechanical energy, and finally converted into electrical energy.

By generating electricity without fossil fuels and enabling localized power production, parabolic trough
CSP systems help reduce transmission losses, improve energy efficiency, and contribute to sustainable power
generation. In addition to the general working principle previously described, several important technical and
operational aspects of the parabolic trough concentrated solar power (CSP) system deserve further explanation.
First, the solar tracking mechanism plays a critical role in system efficiency. Parabolic trough collectors are
typically equipped with single-axis tracking systems that rotate the mirrors throughout the day to follow the
sun’s movement from east to west.

This continuous alignment ensures that solar radiation remains focused on the receiver tube, maximizing
thermal energy absorption and significantly increasing overall plant efficiency compared to fixed solar collectors.
Another important element is the heat transfer fluid (HTF) selection. The choice of fluid directly affects the
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operating temperature and efficiency of the plant. Synthetic oils are commonly used in conventional systems
and can reach temperatures of around 400°C. More advanced systems use molten salts, which can operate at
even higher temperatures [4].

Figure 2 — Voltage profile improvement in a distribution network before and after reconfiguration

The horizontal axis represents the bus numbers in the distribution feeder, while the vertical axis shows the
bus voltage magnitude in per unit (p.u.). Two curves are displayed: the green line represents the voltage levels
before reconfiguration, and the orange line indicates the voltage levels after reconfiguration. From the graph, it
is evident that before reconfiguration, the voltage magnitude gradually decreases as the distance from the
source increases. This is a typical behavior in radial distribution systems, where voltage drops occur due to line
impedance, resistive losses, and reactive power demand along the feeder. The green curve shows a significant
voltage decline especially between bus numbers 5 and 17, where the voltage drops close to 0.91 p.u., indicating
weaker voltage stability and higher technical losses in that section of the network. Such low voltage levels may
negatively affect power quality, equipment performance, and overall system efficiency. After network
reconfiguration, represented by the orange curve, the voltage profile shows noticeable improvement across
almost all buses. The voltage drop along the feeder is reduced, and the minimum voltage levels are significantly
higher compared to the previous configuration. In particular, the critical low-voltage region observed before
reconfiguration has been mitigated, and voltage values remain closer to the nominal value of 1.0 p.u. This
indicates that the new network topology has improved power flow distribution and reduced line losses. The
sharp voltage rise around bus 18 in both curves suggests the presence of a distributed generation source,
capacitor bank, or a tie-switch operation that changes the power flow direction. After reconfiguration, this
improvement becomes more stable and better distributed along subsequent buses, demonstrating enhanced
voltage regulation. Overall, the graph clearly shows that distribution network reconfiguration leads to improved
voltage stability, reduced technical losses, and better power quality. By optimizing the switching states and
feeder structure, the system achieves a more balanced load distribution and minimizes excessive voltage drops.
This type of optimization is especially important when integrating renewable energy sources into the grid, as
maintaining a stable voltage profile is essential for efficient and reliable operation. Low voltages can harm
sensitive electrical equipment, increase losses, and lead to instability in the network, thus highlighting the need
for system optimization. After the reconfiguration, represented by the orange curve, the voltage profile shows a
clear improvement across most buses. The voltage drop along the feeder is noticeably reduced, and the minimum
voltage values are elevated closer to the nominal voltage level of 1.0 p.u. This improvement suggests that the
network’s switching operations and restructured topology have optimized power flow paths, resulting in reduced
line losses and enhanced voltage regulation. Essentially, reconfiguration alters the connectivity of feeders and
switches so that loads are better balanced, feeders are shortened, and high-resistance sections are minimized.
The distinct voltage peak around bus number 18 observed in both curves likely corresponds to a distributed
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generation (DG) unit, capacitor bank, or a strategically placed voltage regulator. Such devices inject power locally,
boosting voltage levels and supporting the grid. After reconfiguration, the impact of this injection is more
effectively distributed, contributing to a smoother and more stable voltage profile downstream. Beyond the
immediate voltage benefits, reconfiguration can also improve system reliability by enabling alternative power
flow routes during faults or maintenance, minimizing outage durations for consumers. Moreover, reducing
voltage drops helps decrease the overall technical losses in the network, improving the system’s energy efficiency
and reducing operational costs for utilities. In the context of integrating renewable energy sources, network
reconfiguration becomes even more valuable.
Conclusion

In summary, the comparison of voltage profiles before and after reconfiguration clearly demonstrates the
significant benefits of optimizing power distribution networks. Prior to reconfiguration, the voltage decline
observed, especially in the mid to far sections of the feeder, indicates substantial energy losses and inefficiencies
that could negatively affect system performance and the quality of service to consumers. However, after the
reconfiguration, the voltage levels are much more stable, with fewer and less severe drops, highlighting the
success of the new network layout in mitigating losses and improving voltage regulation.This improvement not
only reduces the technical losses but also enhances the overall operational efficiency and reliability of the power
system.
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ENERGY MANAGEMENT MONITORING SYSTEM

Abstract

The ongoing global shift of energy systems toward decarbonization, and digital transformation has
significantly increased the demand for advanced Energy Management Monitoring Systems (EMMS). These
systems combine real-time data collection, advanced analytics, optimization techniques, and decision-support
tools to improve operational performance, enhance sustainability outcomes, and ensure energy reliability in
industrial, commercial, and smart grid environments.

This article provides a thorough academic analysis of the fundamental theories, system architectures,
communication networks, data analytics methods, artificial intelligence applications, cybersecurity challenges,
and sustainability implications associated with EMMS. It also examines international standardization
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frameworks, economic cost—benefit considerations, and key implementation challenges. Furthermore, emerging
approaches such as digital twins, edge computing, blockchain-based energy auditing, and predictive analytics are
critically assessed. The study concludes that the development of intelligent and secure monitoring infrastructures
is crucial for achieving long-term energy efficiency and global climate goals.
Keywords:
energy management systems, energy monitoring, smart grids, loT, Al in energy,
digital twins, energy efficiency, sustainability, cybersecurity.

Energy systems worldwide are undergoing structural and technological transformation driven by climate
policy, technological innovation, and market liberalization. Energy consumption accounts for approximately 73%
of global greenhouse gas emissions (IEA, 2022), necessitating efficient resource utilization and systematic
monitoring frameworks. Energy Management Monitoring Systems (EMMS) have emerged as critical
infrastructures enabling organizations and utilities to measure, analyze, and optimize energy consumption.

The conceptual foundation of energy management was initially formalized in industrial engineering
literature, but contemporary EMMS extend far beyond traditional metering. Modern systems integrate advanced
sensors, distributed communication networks, real-time analytics, and machine learning algorithms.

This paper aims to establish the theoretical and operational framework of Energy Management Monitoring
Systems (EMMS), examine their system architectures and enabling technologies, evaluate optimization and
predictive methodologies, analyze cybersecurity and interoperability challenges, assess sustainability integration
and economic impacts, and propose directions for future research.

Within the conceptual framework of Energy Management Monitoring Systems (EMMS), an EMMS is defined as
an integrated technological platform designed to collect, process, analyze, and visualize energy consumption data in
order to optimize operational performance and reduce inefficiencies in accordance with ISO 50001; its core functions
encompass real-time energy measurement, performance benchmarking, anomaly detection, demand forecasting,
and automated control feedback mechanisms. Furthermore, based on the industrial energy management theory
proposed by Thumann and Younger, EMMS operate across a three-layer hierarchical structure that integrates
strategic, tactical, and operational levels of energy management. EMMS contribute to productivity optimization by
identifying process-level inefficiencies that may otherwise remain undetected.

Future research directions include the integration of advanced predictive analytics for dynamic load
orchestration, the development of interoperable semantic data models for cross-platform compatibility, and the
incorporation of decentralized architectures to enhance resilience. As global energy infrastructures evolve
toward decentralization and digitalization, EMMS will play a foundational role in enabling adaptive, intelligent,
and sustainable energy governance.

Figure 1 — SCADA energy management system
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The system combines renewable energy inputs—solar panels (3.9 kWh) and a wind turbine (6.3 kWh)—which
are connected to a central inverter/charger unit. The inverter module manages both energy conversion (DC to AC)
and battery charging processes, including charging stages such as bulk, absorption, and float. The visual layout
shows real-time operational status indicators (On/Off states), energy flow paths, and system performance
values.The battery bank is shown with a 99% charge level and an output power of 9.8 kWh, indicating that stored
energy is actively supporting the load. The dashboard also includes an industrial generator (currently 0 kWh) and a
power transformer, demonstrating that the system can integrate backup and grid-based sources when needed. On
the right side, a real-time consumption graph and numerical indicators display total energy consumption (20 kWh)
and grid usage (0 kWh), suggesting that the facility is currently powered entirely by local generation. It displays real-
time energy production, storage levels, and consumption, indicating that the facility is currently powered entirely
by renewable sources without using grid electricity. Overall, the interface represents a smart, hybrid energy control
architecture that enables monitoring, optimization, and operational decision-making in real time. This approach
not only improves reliability but also strengthens the facility’s ability to operate autonomously.

From a sustainability perspective, the platform aligns with modern energy transition goals by lowering
carbon emissions, optimizing energy efficiency, and enabling smart demand management. The real-time
monitoring interface supports data-driven decision-making, predictive maintenance, and long-term performance
analysis. Overall, the system demonstrates how digitalized energy control solutions can enhance environmental
responsibility, economic efficiency, and operational flexibility within modern power infrastructures.

Figure 2 — Smart hybrid energy management and control architecture

The architecture is designed to ensure energy reliability, flexibility, and efficiency by coordinating
distributed energy resources within a unified control framework. Power flows from the faculty grid and
department grid are monitored and managed through circuit breakers (QB1, QB2, QA3, QA5) and automated
switching mechanisms.

At the core of the system is a PLC (57-1200) connected to local controllers and an Intelligent Energy System
Unit. These components perform real-time control, load management, and source prioritization. The Energy
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Server collects data from smart meters and field devices, enabling continuous monitoring of voltage, power, and
consumption trends. The UPS subsystem ensures uninterrupted supply to critical loads, while normal loads are
managed dynamically according to system conditions and availability of renewable energy.The lower section of
the diagram shows a real-time visualization interface displaying energy performance curves, alarms, and system
status indicators. This monitoring platform supports operational decision-making, demand-side management,
and fault detection. The architecture demonstrates a cyber-physical energy system that enhances resilience,
optimizes renewable utilization, and enables intelligent automation in industrial or institutional energy
infrastructures. It controls the generation, distribution, and consumption of electrical energy to ensure
continuous and efficient power supply. The system optimizes energy usage, balances loads, and improves overall
energy efficiency and reliability. Each section is supervised by dedicated controllers that communicate with a
PLC-based automation platform to ensure synchronized switching and protection. Overall, the scheme
demonstrates a modern smart energy infrastructure that combines automation, monitoring, and hybrid power
integration within a single coordinated platform.

Conclusion. In conclusion, Energy Management Monitoring Systems (EMMS) have become essential
components of modern energy infrastructures, enabling organizations to systematically measure, analyze, and
optimize energy performance. By integrating advanced sensing technologies, real-time data acquisition,
intelligent analytics, and automated control mechanisms, EMMS transform raw consumption data into
actionable insights that support efficiency improvement, cost reduction, and operational reliability.

Moreover, EMMS contribute significantly to sustainability objectives by facilitating carbon monitoring,
renewable integration, demand-side management, and compliance with international standards such as ISO 50001.

List of used literature:

1. Thumann A., & Younger, W. J. (2010). Handbook of Energy Audits (8th ed.). The Fairmont Press. pp. 1-35.
2. Capehart B. L., Turner, W. C., & Kennedy, W. J. (2020). Guide to Energy Management (9th ed.). CRC Press. pp. 52-98.
3. International Organization for Standardization (I1SO). (2018). ISO 50001:2018 — Energy management systems
— Requirements with guidance for use. Geneva: ISO. pp. 6—-24.
4. Sorrell, S. (2015). “Reducing energy demand: A review of issues, challenges and approaches.” Renewable and
Sustainable Energy Reviews, 47, pp. 74-82.
5. IEA (International Energy Agency). (2022). World Energy Outlook 2022. Paris: IEA Publications. pp. 89-110.
6. Ibrahim Ghanim — A Systematic Literature Review on Energy Efficiency in Buildings Energy Management
Systems, International Innovations Journal of Applied Science, 2024.

© Isayeva T.M., Sadigov E.T., 2026

YAK 62
Kovusova M.,
Student of the Department of Language Studies, trained in extended groups
International University of Industrialists and Entrepreneurs
Ashgabat, Turkmenistan
Hekimova 0., student.
Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city
Arkadag, Turkmenistan

Al, TRUST, AND THE FUTURE OF DECISION-MAKING

Abstract
The increasing deployment of Artificial Intelligence (Al) in high-stakes decision-making contexts—including
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finance, criminal justice, and medical diagnostics—is creating a widening Explainability Gap. This gap is the critical
distance between the sophistication of complex Al models (particularly Deep Learning) and the human capacity
to understand, interpret, and trust their outputs. The computational foundation of this crisis is the use of non-
linear, opaque models that operate as functional "black boxes." Concurrently, the ethical challenge lies in
upholding accountability and fairness when the rationale for a decision that impacts a person's life is
computationally inscrutable. This article outlines the dual-front challenge: the need for Explainable Al (XAl)
methods to technically interpret model behavior and the necessity of establishing clear governance and
regulatory mandates to ensure compliance with human rights and legal due process. Achieving the vision—an
informatics ecosystem where powerful Al is deployed with both efficiency and ethical transparency—is
fundamentally an engineering and legal problem of co-optimizing predictive accuracy with cognitive
interpretability.
Keywords:
Explainable Al (XAl), Black Box Model, Interpretability, Transparency, Deep Learning,
Due Process, Algorithmic Accountability, Feature Importance.

I. The Computational Frontier: The Limits of Opacity

To achieve maximum predictive accuracy, modern informatics favors complex algorithms whose internal
workings are inherently difficult for humans to map, creating the "black box."

A. The Promise of Predictive Power

Complex models like deep neural networks leverage billions of parameters to identify subtle, non-linear
patterns in data, resulting in predictive accuracy often superior to models designed for human transparency (e.g.,
linear regression). This immense power is the only path to enabling applications like early, subtle disease
detection and high-frequency financial modeling.

B. The Technical Challenge: Deconstructing the Black Box

The primary challenge is engineering transparency into systems designed for computational efficiency:

1. Non-Linearity: Unlike simple models where inputs and outputs have clear mathematical relationships,
Deep Learning models involve layered, non-linear transformations that defy easy, causal explanation.

2. Model Complexity: The sheer number of weights and nodes in massive models makes a complete trace
of a decision path computationally intractable for human review.

3. Local vs. Global Explanations: Explanations derived must be meaningful. This requires techniques to
explain a model's overall behavior (Global Interpretability) as well as the specific reasons for a single decision
(Local Explanations).

Il. The Ethical Frontier: Accountability and Due Process

The deployment of opaque Al in critical domains violates foundational principles of legal and ethical
governance, eroding public trust.

A. The Requirement for Justification

In critical decision-making contexts, humans are legally and ethically entitled to know why a decision was
made. This right to an explanation underpins due process, fairness, and the ability to appeal.

e Algorithmic Bias: Without transparency, systemic bias (e.g., racial, gender) encoded during training
remains hidden and unchallenged. An opaque model cannot be adequately audited, allowing discrimination to
be scaled across millions of decisions.

e The Right to Contest: If a loan is denied, or parole is revoked, the individual must have the ability to
contest the factors that led to the decision. A "the computer said so" explanation is legally and morally
unacceptable.

B. The Enabling of Explainable Al (XAl)

XAl is the informatics discipline dedicated to creating tools that bridge the cognitive gap between human
and machine:
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e Feature Importance Techniques: Tools like SHAP (SHapley Additive exPlanations) and LIME (Local
Interpretable Model-agnostic Explanations) generate visual or textual summaries indicating which input features
(e.g., income, location, test results) most influenced a specific prediction, providing a necessary causal trace.

e Surrogate Models: Creating simpler, transparent models (like decision trees) to approximate the
behavior of the complex black box model, providing a comprehensible, albeit imperfect, global view of its
decision logic.

e Counterfactual Explanations: Generating simple, actionable statements that tell a person what they
would have needed to change (e.g., "If your credit score were 20 points higher, the loan would have been
approved") to receive a different outcome.

[ll. Co-Optimization: The Future Trust Mandate

The sustained utility of Al in critical sectors is defined by the public's confidence, which hinges on the
system's ability to provide satisfactory explanations.

The core challenge for engineers is no longer simply designing the most accurate model, but designing a
system where predictive accuracy is inherently optimized for interpretability constraints, and where the
algorithmic output is always accompanied by a clear, human-intelligible rationale. This "co-optimization" is the
highest-level mandate for informatics and telecommunications, ensuring that the transformative power of Al can
be reliably deployed with the requisite human trust, accountability, and ethical governance.
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GAS PIPELINE MONITORING AND PARAMETER CONTROL SYSTEM WITH PLC AND SCADA SYSTEM
Abstract

This article examines mechanisms for monitoring and controlling the main technological parameters of gas
pipelines based on PLC and SCADA systems.
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PLC (Programmable Logic Controller) and SCADA (Supervisory Control and Data Acquisition) systems are
one of the most widely used technological solutions in the field of monitoring and controlling gas pipeline
parameters. PLC devices are mainly placed at the field level and process data received from sensors and control
actuators. The SCADA system, on the other hand, provides for the collection, visualization, archiving of this data
at the central level and operator control of the process. As a result of the integration of these two systems, the
operation of gas pipelines is carried out more flexibly, safely and efficiently.

The application of PLC and SCADA-based monitoring systems in gas pipelines is not limited to the
automation of technological processes, but also plays an important role in terms of risk management and
strengthening preventive safety measures. With the information obtained in real time, operators can accurately
assess the current state of the pipeline, detect possible malfunctions in advance and intervene promptly. This
creates conditions for reducing the likelihood of accidents, extending the operational life and optimizing
maintenance costs. (Tomar et al., 2023)

PLC (Programmable Logic Controller) based automation systems are one of the main technological
solutions that provide reliable, flexible and continuous control of gas pipelines at the field level. PLCs are highly
reliable control devices specially designed for operation in an industrial environment, processing analog and
digital signals from various sensors and controlling actuators. In gas pipeline systems, PLCs are mainly used to
open and close valves, regulate the operation mode of compressor stations, and perform automatic shutdown
(ESD) functions in emergency situations.

The advantages of PLC-based automation systems are their modular structure, software flexibility, and
real-time operation. These features enable rapid adaptation to changing operating conditions in gas pipelines
and reduce dependence on the human factor. At the same time, PLCs can be integrated with SCADA systems to
form a centralized monitoring and control environment, which is especially important for gas pipelines covering
large geographical areas. (Hamrin et al., 2001)

The architecture of a PLC-based automation system usually consists of three main levels: field level, control
level, and supervisory level. The field level contains sensors for measuring pressure, temperature, flow, and flow,
as well as actuators (electric and pneumatic valves, drives, relays). These elements are directly connected to the
PLC input-output modules.

PLC devices located at the control level process data from the field using algorithms programmed in
accordance with the IEC 61131-3 standard. These algorithms incorporate the logic of the technological process,
safety conditions and scenarios designed for emergency situations. For example, if the pressure rises above the
norm, the PLC can automatically close a valve or stop the compressor.

At the supervisory level, PLCs are connected to SCADA systems via industrial communication protocols
(Modbus TCP/IP, IEC 60870-5-104, DNP3, etc.). At this level, operators monitor the current status of the gas
pipeline, analyze archived data, and intervene if necessary.

Figure 1 — PLC-based control and visualization system via SCADA

29


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

This image shows a typical architecture of a PLC-based automation system in gas pipelines. The diagram
shows sensors (pressure, temperature, flow meters) and actuators located at the field level directly connected
to the PLC device. The PLC processes the incoming data based on predefined logical algorithms and regulates the
operation of valves and compressors through output signals. At the same time, the PLC transmits information to
the SCADA system via an industrial communication network. As a result of this integration, operators can monitor
the status of the gas pipeline in real time from a central control point and make operational decisions. Since the
architecture is modular, it is relatively easy to expand the system and add new measurement points. This
approach creates an advantage in terms of reliability and flexibility in large-scale gas transportation projects.

The main goal of PLC-based automation in gas pipelines is to ensure stable, safe and optimized control of
technological processes. For this purpose, various protective and blocking mechanisms are applied in PLC
programs. For example, in cases such as exceeding the critical pressure limit, a sharp change in flow rate or sensor
failure, the system automatically triggers an emergency scenario.

PLC-based ESD (Emergency Shutdown) systems play an important role in minimizing the risk of accidents
in gas pipelines. These systems have independent safety circuits and can operate independently of the main
control system. When ESD is activated, the gas flow is immediately stopped and the potentially dangerous area
is isolated.

Figure 2 — Real-time monitoring and visualization architecture of a gas pipeline in a SCADA system

The analysis shows that the application of PLC and SCADA systems in monitoring and controlling gas
pipeline parameters is of great importance for the safe and efficient operation of modern energy infrastructure.
Through these systems, key technological indicators such as pressure, temperature, consumption and flow rate
in gas pipelines are monitored in real time and it is possible to respond promptly to abnormal situations. As a
result, the risk of accidents is reduced, and technological processes become more stable and manageable.
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THE CONVERGENCE AND DISTINCTION IN TELECOMMUNICATIONS AND INFORMATICS

Abstract

Telecommunications (Telecom) and Informatics (Information Technology/IT) are the two foundational
pillars of the modern digital world. While historically distinct—Telecom focusing on the physical transmission of
signals, and Informatics focusing on the processing and management of data—their convergence is now
absolute. This article explores the symbiotic relationship, detailing how Informatics utilizes the high-capacity
infrastructure built by Telecom, and how Telecom employs sophisticated Informatics algorithms (such as Al/ML)
to optimize network performance. The integrated discipline is driving the next wave of innovation, including 6G
and the Internet of Things (loT), demanding a holistic approach to network design, data architecture, and
cybersecurity.

Keywords:
Telecommunications, Informatics, Convergence, l1oT, 5G/6G, Data Architecture,
Network Optimization, Digital Transformation.

I. Defining the Core Disciplines

Though now inseparable in practice, Telecommunications and Informatics maintain clear theoretical
distinctions based on their primary function.

A. Telecommunications: The Transport Layer

Telecommunications focuses on the physical movement of data across distance. Its core concern is the
reliable, high-speed transmission of signals, addressing the following questions:

e The Channel: How do electromagnetic waves travel through the air, and how does light travel through
fiber? (Governed by Physics and Wave Theory).

e The Connection: How are networks physically built and interconnected (e.g., cell towers, satellites,
routers)?

e The Limit: What is the maximum speed and reliability achievable over a given medium? (Governed by
Information Theory).

Telecom engineers are primarily concerned with the Physical Layer and Data Link Layer of the network
model, ensuring low latency and high bandwidth.

B. Informatics: The Intelligence Layer

Informatics (often used interchangeably with Information Technology or Computer Science in this context)
focuses on the logic, storage, and meaningful interpretation of information. Its core concerns are:

e Processing: How is raw data transformed into useful information (algorithms, computing power)?

e Storage and Retrieval: How is information structured, stored, and accessed (databases, cloud
architectures)?

e Security: How is information protected from unauthorized access (cryptography, security protocols)?

31


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

Informatics professionals are primarily concerned with the higher layers of the network model (Session,
Presentation, and Application layers), dealing with software, data structure, and user experience.

Il. The Absolute Convergence

The transition from analog to digital networking (e.g., from circuit-switched voice to packet-switched data)
fundamentally erased the functional line between the two fields. Today, Telecom is entirely reliant on Informatics
for optimization, and Informatics is defined by the capabilities provided by Telecom.

A. Informatics Enhancing Telecom (Smart Networks)

Modern telecommunication networks cannot function without advanced Informatics:

e Network Optimization: Machine Learning (ML) algorithms dynamically manage traffic flow, predict
congestion, and optimize antenna beamforming in 5G networks, a task too complex for human operators.

¢ Software-Defined Networking (SDN): Networks are no longer controlled by fixed hardware but by
software (Informatics), allowing for rapid, flexible reconfiguration and provisioning of services on demand.

e Data-Driven Maintenance: loT sensors and big data analytics are used to monitor network components,
predicting failures before they occur.

B. Telecom Enabling Informatics (Ubiquitous Data)

The dramatic increase in network speed and coverage (e.g., 5G and fiber-to-the-home) is what makes
modern Informatics applications possible:

e Cloud Computing: Cloud platforms rely entirely on low-latency, high-bandwidth connections to deliver
services instantly across geographic distances.

e Remote Operations: Telemedicine, autonomous vehicles, and real-time remote robotics depend on the
ultra-reliable, low-latency communication (URLLC) defined and delivered by advanced Telecom infrastructure.

[Il. Strategic Implications for Future Innovation

The integrated field of Telecommunication Informatics drives the next generation of technological
standards and challenges.

A. The loT and Digital Twins

The massive number of devices connected through the Internet of Things (loT) requires an integrated
approach. Telecom provides the millions of simultaneous, robust connections, while Informatics manages the
vast, continuous stream of data generated by those devices, often creating digital twins—virtual representations
of physical systems used for real-time analysis and control.

B. Cybersecurity as a Unified Challenge

With both the channel and the data being digital, cybersecurity must be addressed holistically.

e Telecom Security: Securing the network infrastructure itself (e.g., preventing denial-of-service attacks on
core routers).

¢ Informatics Security: Securing the data and applications (e.g., cryptography, protecting user credentials).
An attack on one layer is now often an attack on the other, necessitating integrated threat modeling.

IV. Conclusion

The distinction between Telecommunications and Informatics is now a matter of academic focus rather
than operational reality. The digital economy runs on the seamless, integrated functionality of both. Future
professionals must be fluent in the duality of the physical channel and the digital logic, capable of designing
systems where the transport and the processing layers are co-optimized for capacity, reliability, and intelligence.
The evolution from 5G to 6G is not merely a faster network; it is the complete fusion of physical connectivity
with algorithmic intelligence, creating a pervasive digital nervous system for society.
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BLOCKCHAIN AND DISTRIBUTED LEDGER TECHNOLOGY IN FUTURE INFORMATICS

Abstract
The expansion of global informatics into critical sectors—such as supply chains, digital identity, and
governance—is increasingly constrained by centralized systems' inherent lack of trust, transparency, and
immutability. The transition to future digital infrastructure, beyond mere speed and capacity, requires a
fundamental shift in how data is authenticated and managed. This evolution is driven by Blockchain and
Distributed Ledger Technology (DLT). The physical foundation of this shift relies on ubiquitous cryptographic
primitives embedded in every transaction and device. Concurrently, the operational challenge relies entirely on
Consensus Mechanisms and Smart Contracts to automate trust and enforce verifiable rules across decentralized
networks. This article outlines the dual-front challenge: the technical scalability of DLTs under massive
transaction load and the legal/governance frameworks required for autonomous, cross-jurisdictional smart
contracts. Achieving the vision—which includes verifiable digital identities and decentralized autonomous
organizations—is fundamentally an engineering problem of co-optimizing the cryptographic layer with the
transactional layer.
Keywords:
Blockchain, Distributed Ledger Technology (DLT), Smart Contracts, Consensus Mechanism, Cryptographic
Primitives, Digital Identity, Decentralized Autonomous Organization (DAO), Verifiable Data.

I. The Cryptographic Frontier: Securing the Digital Record
To meet the immutability and verification demands of next-generation informatics, every digital
interaction must be secured by cryptographically linked transaction records.
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A. The Promise of Immutability and Transparency

DLT offers a public, tamper-proof record of data exchanges, eliminating the need for a central authority to
vouch for authenticity. This massive trust potential is the only path to enabling applications like instant, verifiable
cross-border payments and provably genuine product tracking.

B. The Technical Challenge: Throughput and Scalability

The primary challenge is engineering: current public blockchains struggle to match the transaction speed
of centralized systems (e.g., Visa, traditional banks). This requires radical changes in DLT design:

1. Layer-2 Scaling Solutions: Off-chain processing mechanisms that handle high transaction volumes and
only settle the final state onto the main blockchain, significantly boosting throughput while maintaining security.

2. Sharding and Parallel Processing: Architecting the ledger to be partitioned (sharded) so that different
subsets of transactions can be processed simultaneously by different nodes, effectively distributing the
computational load.

3. Cross-Chain Interoperability: Developing robust protocols that allow different, specialized blockchains
(e.g., one for supply chain, one for identity) to communicate and exchange value or data securely without relying
on a central intermediary.

Il. The Intelligence Frontier: Smart Contracts as the Enforcement Layer

The complexity of decentralized business logic and the need for self-executing agreements cannot be
managed by traditional manual contracts. Smart Contracts are not an optional feature of DLT; they are the
essential operating system for decentralized commerce.

A. Automated Trust Execution

Smart contracts are self-executing contracts with the terms of the agreement directly written into code.
Al algorithms are required for real-time risk assessment and automated contract management:

e Al-Driven Auditing: Given the immutability of contract code once deployed, Al is required to rigorously
audit and verify the logical correctness and security vulnerabilities of smart contract code before deployment,
preventing costly errors or exploits.

e Decentralized Oracle Integration: Smart contracts often need to interact with real-world data (e.g., stock
prices, weather conditions). Al can manage and verify the complex, tamper-resistant data feeds (Oracles) that
provide external information to the contract in a trustless manner.

B. The Enabling of Digital Governance

One of DLT's core features is the ability to enable novel forms of organization and governance. Al is the
bridge here, processing the complex voting and financial data streams to enforce consensus rules automatically.
This enables:

e Decentralized Autonomous Organizations (DAOs): Smart contracts provide the operational framework
for DAOs, using automated voting and treasury management rules to manage collective assets without
traditional corporate hierarchy.

e Verifiable Credentials and Identity: DLTs secure a user's digital identity and credentials, while Al can
process and verify the authenticity of these credentials instantly across different service providers, facilitating
secure Know Your Customer (KYC) processes and personalized access control.

[ll. Co-Optimization: The Future Governance Mandate

The success of DLT in global informatics is defined by the quality of the interaction between the
cryptographic ledger and the automated logic enforced by smart contracts.

The core challenge for engineers is no longer simply designing a faster ledger or writing more complex
code, but designing a system where the cryptographic security of the ledger is inherently optimized for the speed
and complexity of smart contract execution, and where the smart contract logic is built upon a secure, verifiable
foundation. This "co-optimization" is the highest-level mandate for informatics, ensuring that the theoretical
security of the ledger can be reliably translated into the automated, trustless agreements of the decentralized
future.
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AUTOMATIC TANK LEVEL CONTROL SYSTEM FOR OIL TRANSPORTATION AREA

Abstract
In oil transportation areas, maintaining safe and accurate control of storage tank levels is essential to

prevent overflow, leakage, and operational losses. This project presents the design and implementation of an
automatic tank level control system that continuously monitors the level of oil in storage tanks and regulates the
filling and discharge process without manual intervention. The system uses level sensors to detect the liquid level
and a control unit to operate pumps and valves based on predefined threshold limits.When the oil level reaches
the maximum limit, the system automatically stops the inflow, and when it falls below the minimum level, the
inflow is resumed. Visual and audible indicators are provided to alert operators about critical conditions. The
proposed system improves safety, reduces human error, minimizes oil wastage, and enhances overall efficiency
in oil transportation and storage operations. This automated approach ensures reliable and continuous
monitoring, making it suitable for industrial oil handling applications.

Keywords:

Transportation areas, leakage, storage tanks, oil level, control system.

Oil transportation and storage facilities play a significant role in the energy and industrial systems. In such
environments, accurate monitoring and control of oil levels in storage tanks are important to ensure safety,
prevent overflow or leakage, and maintain uninterrupted operations. Commonly, tank level monitoring has been
performed manually, which is time-consuming and prone to human error. As oil handling involves flammable
and hazardous materials, even minor mistakes can lead to dangerous safety risks and economic losses.

An automatic tank level control system is designed to overcome these complex challanges by continuously
monitoring the oil level and controlling the inflow and outflow processes automatically. By employing sensors,
control units, and actuators, the system regulates the oil level within safe operating boundaries. This method
minimizes the need for continuous human monitoring, increases operational efficiency, and improves safety in
oil transportation areas.
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Different types of sensors are selected based on the specific application requirements and surrounding
environmental conditions. Commonly used level sensors include float, ultrasonic, capacitive, and pressure
sensors. Float sensors function through the movement of a buoyant component, whereas ultrasonic sensors
determine the liquid level by measuring the distance to the surface using sound waves.

In addition to improving safety and efficiency, automatic tank level control systems contribute to better
resource management and operational consistency. Continuous level monitoring allows operators to track oil
usage and storage conditions more accurately, which helps in planning transportation schedules and reducing
unnecessary delays. The system can also be integrated with alarm mechanisms to provide early warnings in case
of abnormal level changes, enabling timely corrective actions.

Furthermore, automated control systems help extend the service life of pumps and valves by preventing
dry running and excessive pressure conditions. This results in reduced maintenance requirements and lower
operational costs over time. The use of robust and reliable components ensures stable performance even in
harsh industrial environments, making automatic tank level control systems a practical and effective solution for
modern oil transportation and storage facilities.

Figure 1 — Oil tank level measurement device tank level indicator

The system consists of a storage tank, sensing devices, a control unit, and safety valves that work together
to prevent overfilling during oil transfer.

A level probe installed inside the storage tank continuously measures the oil level and sends the data to
an automatic tank gauging (ATG) console. This console displays the real-time tank status and processes the level
information. When the oil level approaches a critical limit, the ATG console communicates with the anti-overfill
valve controller. The anti-overfill valve, mounted on the discharge line and connected through a flange and quick
coupling, acts as a safety mechanism. If the oil level reaches the preset maximum threshold, the controller
triggers the valve to close automatically, stopping the flow of oil. This prevents spillage and protects both the
storage facility and the transport vehicle. The discharge pipe connects the storage tank to the tanker truck,
allowing controlled oil transfer. By integrating sensors, control electronics, and explosion-proof components, the
system ensures safe, efficient, and automated operation in hazardous oil-handling environments.

The practical need for automation in tank level control systems can be explained through the following
points:

1. Increased system safety and reliability.

The use of sensors and predefined control logic ensures dependable operation, minimizing the chances of
overflow, leakage, and mechanical failure.

2. Improved operational efficiency.

Automation enables continuous and efficient tank operations, maintaining stable performance even in
industrial environments with limited personnel availability.

3. Reduction of manual supervision.

Automatic tank level control systems significantly decrease the need for human involvement by controlling
pumps and valves in response to real-time level measurements.
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Figure 2 — General arrangement of a non-adjustable on/off level control system for a tank

Water enters the tank through a supply line that is controlled by a rotary pneumatic valve and a solenoid
valve. The opening and closing of these valves regulate the inflow of liquid into the tank.

A four-element conductivity probe is installed inside the tank to detect different liquid levels. One probe
element is used as an earth reference, while the remaining elements sense specific level points. When the liquid
reaches a predefined level, the conductivity probe sends a signal to the controller, which then operates the
solenoid valve to stop or allow the water flow. The system also includes a low-level alarm to indicate when the
liquid level falls below a safe limit. This simple on/off control method provides reliable level regulation and is
commonly used in basic industrial tank automation applications.

This signal is transmitted to the controller, which processes the input and activates the solenoid valve
accordingly. When the upper level point is reached, the controller closes the valve to stop the inflow and prevent
overfilling. Conversely, when the liquid level drops below the minimum set point, the valve is reopened to allow
refilling. In addition, a low-level alarm is incorporated to alert operators when the liquid level falls below a safe
operating threshold, helping to prevent pump damage and process interruptions.

The on/off control strategy used in this system is simple, cost-effective, and reliable, making it suitable for
basic industrial applications where precise level modulation is not required. Such systems are commonly applied
in water treatment plants, storage tanks, and other industrial processes where straightforward level regulation
is sufficient.

Furthermore, such systems can be easily integrated with alarm indicators, control panels, and supervisory
systems to provide operators with clear status information. This enhances situational awareness and allows
timely intervention when abnormal conditions occur. Overall, the system offers a practical balance between
functionality, reliability, and cost, making it a common choice in many industrial tank level control applications.

Conclusion

The automatic tank level control system plays a crucial role in improving safety and efficiency in oil
transportation areas. By continuously monitoring the oil level and automatically controlling pumps and valves,
the system effectively prevents overfilling, leakage, and operational failures
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DEVELOPMENT OF TRANSMISSION MODES OF THE MULTISERVICE NETWORK OF LTE 4G TECHNOLOGY

Abstract
The rapid growth of heterogeneous services such as voice, video, and data has significantly increased the

performance requirements of modern mobile communication systems. LTE 4G technology was developed to
support multiservice networks by introducing advanced transmission modes that enhance spectral efficiency,
data rates, and quality of service (QoS). This paper examines the development of transmission modes in LTE 4G
multiservice networks, focusing on key technologies such as Orthogonal Frequency Division Multiple Access
(OFDMA), Multiple Input Multiple Output (MIMO), adaptive modulation and coding, and packet-based
transmission. The evolution of these transmission mechanisms is analyzed in terms of their ability to optimize
resource allocation, reduce latency, and ensure reliable communication for diverse services. The study highlights
how LTE transmission modes enable efficient integration of multiple services within a unified network
architecture, providing flexibility and scalability to meet growing user demands.

Keywords:

LTE 4G, multiservice network, transmission modes, quality of service, mobile communication systems.

The rapid expansion of mobile communication services has led to a significant increase in the demand for
high data rates, low latency, and reliable connectivity. Modern users expect seamless support for a wide range
of services, including voice communication, video streaming, multimedia applications, and data transmission, all
within a single network infrastructure. To meet these growing requirements, LTE 4G technology has been
developed as an advanced mobile communication standard capable of supporting multiservice networks with
improved performance and efficiency.

In multiservice LTE networks, transmission modes play a crucial role in determining how radio resources
are allocated and how data is delivered to users. Traditional cellular systems were primarily designed to support
voice services; however, LTE introduces a packet-switched, all-IP architecture that enables simultaneous
transmission of diverse services with different quality of service (QoS) requirements. The development of flexible
transmission modes allows LTE networks to dynamically adapt to varying traffic conditions, user mobility, and
channel quality.

Advanced transmission techniques such as Orthogonal Frequency Division Multiple Access (OFDMA) in the
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downlink and Single Carrier Frequency Division Multiple Access (SC-FDMA) in the uplink form the foundation of
LTE radio access. These technologies improve spectral efficiency and reduce interference while enabling efficient
support for multiple users. In addition, the integration of Multiple Input Multiple Output (MIMO) systems and
adaptive modulation and coding schemes allows the network to enhance data rates and transmission reliability
under changing radio conditions.

The continuous evolution of LTE transmission modes also contributes to better utilization of network
resources and improved service quality. By enabling dynamic scheduling, link adaptation, and efficient error
control mechanisms, LTE multiservice networks can maintain stable performance for real-time and non-real-time
services alike. Furthermore, the development of these transmission modes supports scalability and future
network expansion, ensuring that LTE remains a robust and effective solution for modern mobile communication
systems..

Figure 1 — OFDM transmission structure with cyclic prefix addition

The system is composed of multiple parallel subcarriers, each responsible for transmitting a portion of the
overall data stream. By dividing high-rate data into several lower-rate sub-streams, OFDM improves spectral
efficiency and enhances resistance to multipath fading. At the transmitter side, the data symbols are first mapped
onto individual OFDM subcarriers. To mitigate the effects of inter-symbol interference caused by multipath
propagation, a cyclic prefix (CP) is added to each OFDM symbol before transmission. The CP is created by copying
the last part of the symbol and appending it to the beginning, which allows the receiver to maintain orthogonality
between subcarriers even in the presence of channel delays.

The diagram also illustrates the introduction of relative delays between different signal paths, representing
the effects of multipath transmission in a wireless channel. Each delayed signal component passes through the
cyclic prefix addition block and is transmitted simultaneously. At the receiver, the cyclic prefix enables effective
separation of overlapping symbols and simplifies channel equalization.

The practical need for automation in 4G technology control systems can be explained through the
following points:

1. Enhanced network safety and transmission reliability.

The integration of LTE 4G wireless communication technologies and advanced control algorithms ensures
stable and reliable data transmission, packet errors, and service interruptions.

2. Higher network efficiency and resource utilization..

Automated transmission and scheduling mechanisms in LTE 4G networks enable continuous and optimized
data flow, ensuring consistent performance even under high traffic load and limited radio resources.

3. Reduced need for manual network management.

Automatic tank level control systems significantly decrease the need for human involvement by controlling
pumps and valves in response to real-time level measurements.
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Figure 2 — Overall Architecture of LTE 4G Network with SAE Core Integration

The architecture demonstrates how different network elements interact to support seamless data
transmission, mobility management, and multiservice communication across heterogeneous access
technologies. At the radio access level, LTE utilizes the eNodeB as the primary base station, which combines both
control plane and user plane functionalities. The eNodeB directly connects to the core network components via
standardized interfaces, enabling efficient handling of user data and signaling. Compared to earlier generations,
LTE eliminates intermediate controllers, reducing latency and simplifying network structure.

The core network is represented by the SAE Gateway, which consists of the Serving Gateway (SGW) and
the Packet Data Network Gateway (PGW). These elements manage user data routing, packet forwarding, and
connectivity to external IP networks. The Mobility Management Entity (MME) plays a key role in signaling control,
authentication, and mobility management, ensuring uninterrupted service during handovers and user
movement. Interworking with 2G and 3G networks is achieved through components such as the SGSN, BSC, RNC,
Node B, and BTS, allowing backward compatibility and smooth service continuity. Additional network entities
such as the Home Subscriber Server (HSS) and Policy and Charging Rules Function (PCRF) provide subscriber data
management, authentication, and quality of service control. Non-3GPP access networks are also supported
through secure gateways, enabling flexible connectivity across different access technologies. Overall, the
architecture enables efficient multiservice support, high data rates, and reliable communication by integrating
advanced LTE transmission capabilities with a scalable and flexible core network design.

Conclusion

The LTE 4G network architecture illustrated in the figure demonstrates a well-structured and efficient
system designed to support modern multiservice communication requirements. By integrating advanced radio
access technologies with the SAE core network, LTE achieves improved data throughput, reduced latency, and
enhanced mobility management. The simplified architecture, combined with seamless interworking with legacy
networks, ensures service continuity and scalability. As a result, LTE 4G provides a robust foundation for high-
performance mobile communication systems, supporting diverse applications and evolving user demands in
contemporary wireless networks.
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AUTOMATION AND APPLICATION OF MACHINE LEARNING ALGORITHMS

Abstract
This study examines automation mechanisms applied to machine learning model construction from an

applied and analytical perspective. Instead of focusing on individual algorithms, the work analyzes how
automated procedures influence the overall modeling process, including data preparation, configuration, and
evaluation stages. The results indicate that automated solutions reduce excessive manual intervention, improve
experimental consistency, and support stable model behavior when working with complex and heterogeneous
datasets.
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Machine learning, Automation, AutoML, Intelligent systems, Data analysis.

The continuous growth of information systems has resulted in data streams that differ significantly in
structure, scale, and reliability. In such conditions, conventional analytical approaches often become inefficient
due to their limited ability to adapt to non-linear relationships and rapidly changing input parameters. As a
response to these challenges, machine learning techniques have been increasingly applied as flexible tools
capable of extracting meaningful patterns from large and complex datasets.

Unlike traditional rule-based systems, machine learning models rely on adaptive mechanisms that allow
performance improvement through experience gained from data. This characteristic makes them suitable for
solving problems where explicit formalization is difficult or impractical. However, the process of building effective
machine learning models is far from trivial and involves a sequence of decisions that directly affect the quality of
the final results.

A typical machine learning development process includes several interconnected stages, such as dataset
preparation, transformation of input variables, selection of modeling techniques, and evaluation of obtained
results. Each stage introduces uncertainties that require careful handling. In practical applications, even minor
variations in preprocessing methods or parameter settings may lead to significant differences in system behavior.
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Figure 1 — General workflow of a machine learning model development process

Data preparation remains one of the most demanding phases of model construction. Real-world datasets
frequently contain incomplete, inconsistent, or noisy information. Addressing these issues requires repeated
experimentation and validation, which increases development time and computational costs. In addition, the
effectiveness of a model largely depends on how input variables are represented, as inappropriate
transformations may distort underlying data relationships.

Model configuration presents another layer of complexity. Modern machine learning frameworks offer
numerous algorithmic options, each requiring specific parameter settings. Selecting suitable configurations often
involves trial-and-error procedures supported by expert intuition. This dependency on manual expertise limits
scalability and complicates result reproducibility, especially in large-scale or time-sensitive projects.

The growing complexity of modeling tasks has led to increased interest in automated solutions.
Automation aims to restructure model development by transferring routine and repetitive operations into
algorithmically controlled procedures. Such systems are designed to evaluate multiple modeling strategies under
predefined criteria without continuous human supervision.

The practical motivation for automation can be summarized through the following aspects:

1. Minimization of manual configuration efforts.

Automated systems reduce the need for repeated manual adjustments by systematically exploring

configuration alternatives.

2. Stabilization of modeling outcomes.

Consistent optimization procedures improve the reliability of results and reduce sensitivity to subjective

decisions.

3. Improved usability in applied environments.

Automation enables effective use of machine learning tools in domains where specialized expertise is

limited.
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4. Automated machine learning systems integrate data processing, model generation, and evaluation into
a unified structure. This integration allows continuous adaptation to updated data while preserving
previously learned relationships. Such functionality is particularly valuable in dynamic systems where
operating conditions evolve over time.

5. Despite these advantages, full automation does not eliminate the need for expert involvement. Issues
related to interpretability, ethical responsibility, and computational constraints remain relevant.
Automated solutions should therefore be viewed as supportive instruments that enhance, rather than

replace, informed decision-making.
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Figure 2 — Conceptual structure of an automated machine learning (AutoML) system

Conclusion

The analysis presented in this work demonstrates that automation plays a critical role in the effective
application of machine learning technologies. By reducing procedural complexity and improving result
consistency, automated approaches expand the applicability of machine learning across diverse problem
domains. Continued refinement of automated modeling systems is expected to further enhance their reliability

and integration into modern analytical infrastructures.
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DEVELOPMENT OF AN AUTOMATED IRRIGATION SYSTEM

Abstract

Water resource management has become an increasingly important issue in modern agriculture due
to growing water scarcity, climate variability, and the need for sustainable farming practices. Traditional
irrigation methods often rely on fixed schedules or manual control, which can lead to inefficient water usage,
uneven crop watering, and increased labor requirements. These limitations highlight the necessity for
intelligent and automated irrigation solutions that can adapt to changing environmental and soil conditions.
An automated irrigation system is designed to optimize water distribution by continuously monitoring key
parameters such as soil moisture, temperature, and environmental conditions. By integrating sensors,
control units, and actuators, the system can automatically regulate water supply based on real-time data,
ensuring that crops receive adequate irrigation while minimizing water wastage. This approach not only
improves irrigation efficiency but also enhances crop productivity and reduces operational costs.The
development of automated irrigation systems also supports precision agriculture by enabling data-driven
decision-making and remote monitoring capabilities.

Keywords:
Automated system, precision agriculture, moisture sensor, water management, smart farming.

The increasing demand for food production, combined with limited freshwater resources and changing
climatic conditions, has made efficient water management a critical challenge in modern agriculture. In many
agricultural regions, irrigation plays a vital role in maintaining crop productivity; however, traditional irrigation
practices are often inefficient, labor-intensive, and highly dependent on human judgment. These methods
frequently result in excessive water consumption, uneven distribution, and delayed responses to environmental
changes, which negatively affect both crop yield and resource sustainability.

The development of automated irrigation systems addresses these challenges by introducing intelligent
control mechanisms that regulate water supply based on real-time environmental and soil conditions. By utilizing
sensors to measure parameters such as soil moisture, temperature, and humidity, automated systems can
determine the actual water requirements of crops and apply irrigation accordingly. This data-driven approach
reduces water wastage, prevents over-irrigation or under-irrigation, and ensures optimal soil moisture levels for
plant growth. In addition to improving water efficiency, automated irrigation systems significantly reduce the
need for manual labor and constant supervision. The integration of control units, actuators, and communication
technologies allows the system to operate autonomously while providing monitoring and control capabilities to
farmers through remote interfaces. This is particularly beneficial in large agricultural areas or regions with limited
access to skilled labor. Furthermore, automated irrigation systems contribute to sustainable agricultural
practices by promoting efficient resource utilization and consistent crop management. The ability to collect,
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analyze, and store irrigation-related data enables better planning, system optimization, and long-term
performance evaluation. As agriculture continues to adopt smart and precision-based technologies, the
development of automated irrigation systems represents a practical and effective solution for enhancing
productivity, conserving water resources, and supporting environmentally responsible farming. The system
integrates sensing devices, control units, cloud-based services, and irrigation actuators to enable efficient and
intelligent water management in agricultural applications. At the sensing layer, soil moisture sensors are installed
in the agricultural field to continuously measure the moisture level of the soil.

Figure 1 — Architecture of an loT-based automated irrigation system

The collected data is transmitted to a cloud server, where it is processed and analyzed in real time. This
information forms the basis for irrigation decisions, ensuring that water is supplied only when required by the
crops. The cloud server acts as the central control and data management unit of the system. It stores sensor
data, applies predefined control algorithms, and sends control commands to the irrigation infrastructure. Users
can access the system through various devices such as computers, tablets, and mobile terminals, allowing remote
monitoring and manual intervention if necessary.

The practical motivation for implementing automation in irrigation systems can be summarized as follows:

1. Efficient water utilization and crop protection.

The use of soil moisture sensors and intelligent control strategies enables precise irrigation, preventing
both excessive watering and water stress, which helps protect crops and conserve water resources.

2. Improved agricultural productivity and system performance.

Automated irrigation systems ensure timely and consistent water delivery, allowing crops to grow under
optimal moisture conditions even in large agricultural areas with limited workforce availability.

3. Minimization of manual intervention and labor dependency.

By automatically controlling irrigation valves and pumps based on real-time environmental data, the
system significantly reduces the need for constant human supervision and manual operation.
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Figure 2 — Block Diagram of an arduino-controlled smart irrigation system

The system is developed to monitor soil moisture conditions and control water supply automatically,
ensuring efficient irrigation and optimal plant growth. It integrates sensing units, a microcontroller, display
modules, and control components to achieve reliable and autonomous operation.

At the core of the system is the Arduino microcontroller, which receives input signals from connected
sensors and processes them according to predefined control logic. A soil moisture sensor is placed in the soil to
continuously measure the moisture level and transmit analog data to the Arduino.

Additionally, a water level sensor is included to monitor the availability of water in the supply source,
preventing dry operation of the pump and ensuring safe system performance.An LCD module is used to display
real-time system information such as soil condition, date, and time.

The integration of a real-time clock (RTC) module enables accurate time tracking and supports time-based
irrigation scheduling. Visual indicators such as LEDs and an audible buzzer provide system status notifications
and alert users in case of abnormal conditions.The irrigation process is controlled through a relay module
connected to the Arduino, which switches the water pump or solenoid valve on and off based on sensor readings.
When the soil moisture level falls below a predefined threshold, the controller activates the relay to initiate
irrigation. Once sufficient moisture is detected, the relay is deactivated to stop water flow, preventing over-
irrigation.

Overall, this system demonstrates a cost-effective and reliable solution for automated irrigation
applications. By combining real-time sensing, intelligent control, and user feedback mechanisms, the Arduino-
based irrigation system reduces manual labor, improves water usage efficiency, and supports sustainable
agricultural practices.

Conclusion

The Arduino-based automated irrigation system provides an efficient and reliable solution for managing
water resources in agricultural applications. By utilizing soil moisture sensing and automatic control mechanisms,
the system ensures optimal irrigation while reducing water wastage. The integration of real-time monitoring and
control components minimizes manual intervention and enhances operational efficiency. Overall, the proposed
system supports sustainable farming practices and demonstrates the practical benefits of automation in modern
irrigation systems.
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INTEGRATION OF ROBOTIC ARMS INTO THE TECHNOLOGICAL PROCESS

Abstract

The integration of robotic arms into technological processes has become a key factor in increasing
productivity, precision, and operational efficiency in modern industrial environments. Robotic arms enable the
automation of repetitive, complex, and hazardous tasks, thereby reducing human involvement and minimizing
the risk of errors and workplace injuries. This study examines the role of robotic arm integration in technological
processes, focusing on system architecture, control strategies, and interaction with existing production systems.

The article analyzes the benefits of robotic automation, including improved process consistency, enhanced
quality control, and flexible reconfiguration of manufacturing operations. Furthermore, challenges related to
system integration, programming complexity, and cost are discussed. The findings highlight that effective
integration of robotic arms significantly contributes to optimized production workflows and supports the
transition toward smart and intelligent manufacturing systems.

Keywords:
Robotic arms, industrial automation, technological process integration,
robotics control systems, smart manufacturing.

The rapid advancement of industrial technologies has led to a growing demand for automation solutions
that improve efficiency, accuracy, and safety in production environments. Traditional manufacturing processes
that rely heavily on manual labor often face limitations such as inconsistent quality, higher error rates, and
increased operational risks. To overcome these challenges, robotic arms have become an essential component
of modern technological processes, offering precise control and repeatable performance. Robotic arms are
designed to perform a wide range of tasks, including material handling, assembly, welding, packaging, and
inspection. Their ability to operate continuously with high precision makes them particularly suitable for
applications that require accuracy and consistency.

The integration of robotic arms into technological processes allows manufacturers to automate complex
operations while maintaining stable production quality and reducing process variability. In addition to
productivity improvements, robotic arm integration enhances workplace safety by minimizing human exposure
to dangerous or physically demanding tasks. Advanced control systems, sensors, and communication interfaces
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enable robotic arms to interact efficiently with other machines and control units within a production line. This
level of integration supports flexible manufacturing systems that can be easily adapted to changing production
requirements.

Furthermore, the adoption of robotic arms contributes to the development of smart manufacturing and
Industry 4.0 concepts. By combining robotics with intelligent control, data exchange, and monitoring systems,
technological processes become more efficient, adaptable, and sustainable. As a result, the integration of robotic
arms represents a critical step toward the modernization and optimization of industrial production systems.

The image shows an industrial production environment where multiple robotic arms are integrated into
an automated manufacturing line. The robotic arms are mounted on fixed workstations and equipped with end-
effectors designed for precise manipulation tasks. These robots operate in a coordinated manner, interacting
with mechanical fixtures, conveyors, and control units to perform repetitive and high-precision operations.

Figure 1 — Robotic arm-based automated manufacturing line

The robotic arms are connected through electrical and pneumatic systems, which enable accurate motion
control and force application. Sensors and control cables integrated into the system allow real-time feedback,
ensuring consistent positioning, alignment, and task execution. Such systems are typically controlled by
programmable logic controllers (PLCs) or industrial robotic controllers, enabling synchronized operation across
the entire production line.The environment depicted in the image reflects a high level of automation, where
robotic systems replace or support human labor in tasks that require speed, accuracy, and repeatability. This
setup improves production efficiency, reduces error rates, and enhances workplace safety by limiting human
exposure to potentially hazardous operations.

The necessity of adopting automation in irrigation practices can be explained through the following
aspects:

1. Optimized water management and plant health.

By applying soil moisture sensing technologies and adaptive control mechanisms, irrigation is performed
with high accuracy, reducing water loss while maintaining suitable moisture levels for healthy crop development.

2. Increased farming efficiency and operational reliability.

Automated irrigation solutions provide regular and timely water distribution, supporting stable crop
growth and consistent system operation even in extensive agricultural fields with limited human resources.

3. Reduced reliance on manual labor and supervision.

The automatic regulation of pumps and irrigation valves using real-time data minimizes the need for
continuous human involvement, simplifying system operation and lowering labor demands.
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Figure 2 — Kinematic structure and degrees of freedom of a six-axis robotic arm

The figure illustrates the kinematic configuration of two six-degree-of-freedom (6-DOF) industrial robotic
arms, labeled as (a) and (b). Each robotic arm consists of a sequence of rotational joints, where the angular
velocities w1 thorugh w6 represent the rotational motion around individual joint axes. These joints collectively
provide the robot with a high level of flexibility and maneuverability within its workspace.In both configurations,
the first joint typically enables base rotation, allowing the robot to move around a vertical axis.

The second and third joints control the motion of the arm links, enabling forward, backward, and vertical
movements that position the end-effector within the working area. The remaining joints, often referred to as
wrist joints, provide orientation control of the end-effector, allowing precise alignment and manipulation during
task execution.

The arrows and coordinate axes shown in the figure indicate the direction of rotation and the orientation
of each joint axis. This representation is commonly used in robotic kinematics to describe joint motion, calculate
forward and inverse kinematics, and analyze robot dynamics. Differences between configurations (a) and (b)
reflect variations in mechanical design and joint arrangement, which influence the robot’s reach, dexterity, and
application suitability.

Overall, the figure demonstrates how a six-axis robotic arm achieves complex spatial motion by combining
multiple rotational joints. Such kinematic structures are widely used in industrial automation for tasks such as
assembly, welding, material handling, and precision manipulation, where accurate positioning and orientation
of the end-effector are essential.

Conclusion

Six-degree-of-freedom robotic arms provide high flexibility and precision through their kinematic
structure, enabling complex spatial movements and accurate end-effector positioning. The combination of
multiple rotational joints allows robotic systems to perform a wide range of industrial tasks with consistent
quality and repeatability. Kinematic analysis of robotic arms plays a crucial role in motion planning, control
design, and performance optimization. Overall, the integration of multi-axis robotic arms significantly enhances
automation efficiency and supports the development of advanced technological processes in modern industry.
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COMMUNICATION DEVICE FOR SMART HOME SYSTEM

Abstract
Smart home systems integrate various sensors, controllers, and actuators to supply automation,

monitoring, and remote control of residential environments, and at the core of these systems lies the
communication device that allows reliable data exchange among components. A communication device for a
smart home system functions as a bridge between user interfaces, embedded controllers, cloud platforms, and
physical devices such as lighting, HVAC, security cameras, and household appliances. The article analyzes the
architecture, functional requirements, and performance characteristics of communication devices used in smart
home environments, focusing on data transmission reliability, encryption mechanisms, fault tolerance, and
system scalability. It analyzes the role of edge processing, cloud connectivity, and protocol conversion in
enhancing system efficiency and user experience.

Keywords:

Smart home system, communication device, Bluetooth, embedded systems, edge computing.

In recent years, the rapid progress of digital technologies, wireless networks, and embedded systems has
reshaped conventional residential buildings into smart and automated living environments. The smart home
concept has become one of the most prominent applications of the Internet of Things (loT), where
interconnected physical devices communicate through network infrastructures to monitor, manage, and
optimize household operations. Modern smart homes combine multiple subsystems—including lighting, heating,
ventilation, air conditioning (HVAC), security solutions, surveillance cameras, energy management systems, and
domestic appliances—within an integrated digital framework. The overall efficiency of this framework heavily
relies on the capability and dependability of the communication device responsible for enabling data exchange
among sensors, controllers, user interfaces, and cloud-based services.

Within a smart home architecture, the communication device functions as a central hub or gateway that
manages data flow between distributed system components. It guarantees that information collected from
sensors is accurately delivered to processing units and that control signals are transmitted to actuators with
minimal delay. To ensure interoperability among devices from various manufacturers, these communication
units typically support diverse protocols such as Wi-Fi, Zigbee, Bluetooth, Ethernet, and other loT standards. As
the variety and number of smart devices continue to increase, compatibility and seamless integration have
become critical design priorities. Consequently, contemporary communication devices must include protocol
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translation capabilities, multi-band wireless connectivity, and scalable network management mechanisms.

Figure 1 — Smart Home Communication Architecture with Cloud Integration

On the left side, the Smart Home Environment consists of various loT-based devices and control modules
such as lighting control, temperature control, smoke detectors, motion sensors, humidity control, door locks,
alarm systems, gate control, and other connected devices. These components continuously generate data and
interact with the system through sensors and actuators.

At the core of the local network is the LAN Manager, which acts as a gateway responsible for managing
communication between internal smart devices and the central Smart Home Server. The Smart Home Server
includes processors, APls, and actuators that handle event processing, device control logic, and data
management. A local database is also integrated to store system data and operational records. The LAN Manager
connects bidirectionally to the Internet and Cloud layer, where databases, applications, and APls are hosted. This
enables remote data storage, advanced processing, and scalable services.

On the right side, the Remote Environment represents end users who access the system through mobile
smartphones or other connected interfaces. Through cloud connectivity, users can monitor, control, and manage
home devices in real time from any location. Overall, the diagram demonstrates how local 10T devices, network
management, cloud infrastructure, and remote users interact within a unified smart home communication
framework..

The necessity of using communication devices in smart home systems can be explained through the
following aspects:

1. Efficient data exchange and system coordination.

By enabling continuous communication between sensors, controllers, actuators, and cloud platforms, the
communication device ensures accurate data transmission and synchronized operation of all smart home
components, resulting in stable and optimized system performance.

2. Improved reliability and interoperability.

Supporting multiple communication protocols such as Wi-Fi, Zigbee, Bluetooth, and Ethernet allows
seamless integration of heterogeneous devices from different manufacturers, ensuring consistent operation and
scalable system expansion without compatibility issues.
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3. Enhanced security and reduced manual intervention.

Through secure data encryption, authentication mechanisms, and automated network management,
communication devices protect sensitive user information while minimizing the need for constant human
supervision, thereby increasing overall system safety and operational efficiency.

Figure 2 — Layered Smart Home System Architecture with Cloud and Application Integration

The structure is divided into Hardware Layer, Control Layer, and Processing Layer, each performing specific
roles in the overall system functionality. In the Hardware Layer (Home Space), various smart devices such as
sensors, lighting units, and home appliances operate within the residential environment. From a bottom-up
perspective, the Hardware Layer (Home Space) represents the physical sensing and actuation environment. It
includes smart appliances, lighting systems, sensors, and other connected objects that continuously generate
environmental and operational data. Communication technologies such as Z-Wave, ZigBee, and Wi-Fi enable
these devices to exchange information with the local Hub or Gateway (Hub/GW). In this context, the hub does
more than simply forward data—it aggregates device information, performs preliminary coordination, and
ensures reliable connectivity between heterogeneous protocols. This layer essentially acts as the system’s
perception and execution interface with the physical world. These devices communicate through wireless
technologies including Z-Wave, Wi-Fi, and ZigBee. Moving upward, the Control Layer (Cloud Platform) can be
viewed as the intelligence and governance center of the system. It hosts access control mechanisms that enforce
authentication and authorization policies, ensuring that only legitimate users and applications can interact with
smart devices. The SmartDevice management module organizes device identities, configurations, and
operational states, while the SmartApp interface provides logical abstraction between raw device
communication and user-level commands. This layer transforms raw sensor data into actionable control logic,
manages automation rules, and synchronizes device states across the network. It also enhances scalability by
allowing centralized updates, remote diagnostics, and dynamic configuration management. A central Hub or
Gateway (Hub/GW) acts as the local coordinator, collecting data from devices and forwarding it to higher system
levels. This layer is responsible for physical device connectivity and real-time data acquisition from the home
environment. The Control Layer is represented by the Cloud Platform, which contains essential components such
as the Access Control Mechanism and Smart Device management modules. This layer ensures authentication,
authorization, and secure communication between users and devices. It manages system logic, device
configuration, and data exchange while enabling centralized monitoring and remote control through a SmartApp
interface. The cloud infrastructure enhances scalability, remote accessibility, and secure service management.

The Processing Layer includes End Applications and External Systems such as third-party automation
platforms (e.g., IFTTT, Zapier, Microsoft Flow). This layer allows integration with external services and provides
user-facing applications accessible via smartphones, tablets, or computers. It supports automation rules, data
processing, analytics, and cross-platform interoperability. dditionally, integration with external systems like
IFTTT, Zapier, or Microsoft Flow enables cross-platform automation and advanced workflow creation. This layer
extends system functionality beyond the home environment by allowing interoperability with third-party
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services, data analytics platforms, and intelligent assistants.

From a systems engineering perspective, the diagram demonstrates vertical integration across sensing,
control, and application domains. Data flows upward from physical devices to cloud intelligence, while control
commands flow downward from users and automation engines back to actuators. Horizontally, the system
enables interoperability between internal components and external platforms

Conclusion

In conclusion, communication devices play a fundamental role in the architecture and functionality of
modern smart home systems. They serve as the core enablers of connectivity, ensuring seamless interaction
between hardware components, cloud-based control platforms, and user-facing applications. Through the
integration of multiple communication protocols, gateway management, and secure data transmission
mechanisms, these devices provide interoperability, scalability, and reliable system performance. The layered
architectural approach—comprising hardware, control, and processing domains—demonstrates how distributed
sensing, centralized cloud intelligence, and external service integration work together to deliver efficient home
automation solutions..
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PREPARATION OF A RISK MAP OF MINED AREAS BASED ON FUZZY LOGIC AND GIS APPROACH

Abstract
This article proposes an integrative methodology based on fuzzy logic and Geographic Information Systems
(GIS) approaches for determining and visualizing the risk level of mined areas.
Keywords:
Fuzzy logic, GIS, mined areas, risk map, spatial analysis.
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Minefields remain a serious humanitarian, socio-economic and security problem for many countries today.
Explosives and mines left in areas after armed conflicts pose a direct threat to people's lives, economic activities
and regional development processes for many years. Mined areas, especially those located close to settlements,
agricultural areas and important transport infrastructure, differ in their level of risk, and a correct assessment of
this risk is considered a key condition for effective planning. In this regard, systematic mapping of mined areas
and identification of risk zones is of great importance in terms of prioritizing mine clearance activities.

Geographic Information Systems (GIS) have extensive capabilities in terms of collecting, storing, analyzing
and visualizing spatial data. GIS technologies enable a comprehensive analysis of risk factors by integrating
various spatial layers. Combining information such as relief maps of mined areas, land use data, location of
settlements and transport networks in a single environment plays a key role in the preparation of risk maps.
However, classical GIS analysis methods are often based on strict assessment principles and do not fully take into
account uncertainties.

The main purpose of this article is to present a methodology for developing a risk map of mined areas
based on fuzzy logic and GIS approach and to explore its application possibilities. The research includes the
selection of the main spatial criteria affecting the formation of risk, the construction of appropriate membership
functions for these criteria, and the formation of a fuzzy rule base. At the same time, the application of the
developed model in a GIS environment and the significance of the resulting risk map in terms of safety and
planning are analyzed.

Inaccuracy and uncertainty of data in the assessment of mined areas can affect the results of GIS analyses.
To overcome this problem, GIS technologies are integrated with a fuzzy logic approach. This integration allows
for a step-by-step assessment of risk factors.

The presence of mined areas is one of the most complex problems for countries experiencing a post-
conflict period in terms of security, socio-economic development and humanitarian activities. Accurate
identification, classification and mapping of these areas according to risk levels directly determines the
effectiveness of mine clearance processes. Since mined areas often cover large geographical areas and are
formed under the influence of various natural-geographic, social and technogenic factors, their management
requires a spatially based approach. In this context, Geographic Information Systems (GIS) act as the main
technological platform for mapping mined areas.

The development of a fuzzy risk map is a complex process consisting of sequential and systematic stages.
These stages can be summarized as follows (Figueira et al., 2005):

¢ identification of the main criteria affecting the formation of risk;

* preparation and standardization of spatial data in a GIS environment;

e construction of fuzzy membership functions;

o formation of a fuzzy rule base;

e fuzzy inference and defuzzification;

* mapping and visualization of risk levels.

Each of these stages directly affects the reliability and applicability of the risk map.

The presence of mined areas is considered one of the most serious humanitarian and security problems
for post-conflict societies in the modern era. The threat in these areas is not limited to the physical presence of
explosive devices, but is also accompanied by complex risk factors that prevent socio-economic development,
restrict the safe movement of the population and hinder the use of land resources. Therefore, a correct and
scientifically based assessment of the risk level of mined areas is of great importance both in terms of increasing
the effectiveness of humanitarian demining activities and optimizing security and planning processes.

The application of fuzzy logic in the risk assessment of mined areas has a number of theoretical advantages.
First of all, this approach allows you to take into account the subjective and qualitative characteristics of risk
factors. For example, expressions such as “the area is close to a settlement”, “the relief is difficult” or “human
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activity is high” are concepts that are difficult to translate into precise numerical values in classical mathematical
models. Fuzzy logic allows you to put such concepts into mathematical form through membership functions.

One of the main advantages of GIS technologies is the ability to conduct spatial analyses. These capabilities
are of particular importance in terms of mapping mined areas and assessing risks on a scientific basis. Spatial
analyses reveal spatial dependencies between various geographical objects, natural and anthropogenic factors,
and objectively determine the level of danger. This approach to the management of mined areas significantly
increases the accuracy and efficiency of the decision-making process.

The most important step in mapping mined areas using GIS technologies is the preparation of risk maps.
Risk maps visually reflect the spatial distribution of the threat and act as a key source of information in the
decision-making process.

Risk maps are usually prepared in the following categories (Linkov et al., 2004):

* low risk zones;

* medium risk zones;

¢ high risk zones.

These zones are displayed in different colors (green, yellow, red) and provide understandable information
for users.

Effective safety management of mined areas requires mapping approaches that take into account not only
the presence of risk, but also its spatial variability. Traditional risk maps are usually based on rigid categories, and
in these maps areas are expressed in binary divisions as “dangerous” or “safe”. However, since the concept of
risk in mined areas is gradual and relative, such approaches do not fully reflect the real situation. In this regard,
fuzzy risk maps come to the fore as a modern approach that more adequately expresses the uncertain and
variable nature of risk.

Fuzzy risk maps have a wide range of applications in minefield management. These maps can be effectively
used in the following areas:

e prioritization of humanitarian demining activities;

¢ identification of safety zones;

¢ planning of safe movement routes for the population;

¢ risk assessment of agricultural and infrastructure projects;

¢ long-term monitoring and updating processes.

These application possibilities make fuzzy risk maps an important tool not only from a scientific but also
from a practical point of view.

Thus, the fuzzy logic approach provides a theoretical framework that overcomes the limitations of classical
methods in mine risk assessment, takes into account uncertainty, and provides results that are more relevant to
real conditions. As a result, fuzzy logic acts as a reliable and scientifically sound methodological basis for the
preparation of mine risk maps.

The study shows that the integration of fuzzy logic and GIS approaches has high scientific and practical
efficiency for risk assessment and mapping of mined areas. Unlike classical deterministic methods, the fuzzy logic
approach allows taking into account the uncertain and variable nature of the risk, which ensures the achievement
of results more relevant to real conditions. Fuzzy models, especially in conditions of incompleteness and limited
accuracy of data on mined areas, allow for a step-by-step expression of risk.

Within the framework of the study, an integrative analysis of the main spatial criteria affecting the
formation of risk — relief features, land cover, proximity to settlements and transport infrastructure, intensity of
human activity and historical mine data — was carried out in a GIS environment. The membership functions and
fuzzy rule base established for these criteria allowed for a more flexible and justified determination of risk levels.
The resulting fuzzy risk map ensured that hazardous zones were displayed not with rigid boundaries, but with
gradual transition zones.
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MATHEMATICS AND PHYSICS IN SCIENCE

Abstract
Telecommunication science is fundamentally an intersection of mathematical modeling and physical

phenomena. The rapid development of modern systems—from high-capacity fiber optics to complex 6G wireless
networks—is entirely dependent on a deep understanding of these two disciplines. Physics (specifically
electromagnetism and wave theory) dictates the non-negotiable limits and behaviors of the communication
channel. Mathematics (specifically information theory, coding, and signal processing) provides the theoretical
and algorithmic tools to maximize the efficiency, reliability, and security of data transmitted within those physical
limits. This article details the essential, co-dependent roles of both mathematics and physics in driving
technological advancement and system optimization in telecommunications.

Keywords:

Information Theory, Electromagnetism, Channel Capacity, Digital Signal Processing,
Wave Propagation, Telecommunication Science.

I. Physics: Defining the Communication Channel

Physics provides the non-negotiable reality of the communication process. Without a mastery of the
underlying physical laws, engineers cannot accurately design or predict system performance.

A. The Supremacy of Electromagnetism

The entire field of wireless and optical communication rests on Maxwell's Equations. These equations
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govern the generation, propagation, and reception of electromagnetic waves. The physical understanding of
phenomena like attenuation, reflection, refraction, and diffraction is critical for:

1. Antenna Design: Optimizing the size, shape, and material to direct and receive signals efficiently.

2. Channel Modeling: Accurately predicting signal strength and interference in different environments
(e.g., indoor vs. urban outdoor).

3. High-Frequency Systems: Understanding unique propagation challenges in millimeter-wave (mmWave)
and terahertz (THz) spectrums used for 5G/6G.

B. Thermodynamics and Quantum Limits

Physical constraints extend beyond wave theory. Thermodynamics defines limits on system energy
efficiency and heat dissipation, a major concern for massive-MIMO arrays and edge computing devices. Looking
ahead, Quantum Physics defines the ultimate boundary of information security and capacity, driving research in
guantum communication and computing.

Il. Mathematics: Optimizing Data within Physical Limits

If physics defines the boundaries of the field, mathematics provides the tools to play the game optimally
within those boundaries. Mathematics is crucial for making the data reliable, secure, and efficient.

A. The Bedrock: Information Theory

The most important mathematical contribution is Information Theory, specifically the Shannon-Hartley
theorem. This theorem uses mathematics to quantify the maximum theoretical rate (C, the channel capacity) at
which information can be transmitted reliably over a noisy channel, a limit defined by bandwidth (B) and the
signal-to-noise ratio (SNR):

C=Blog2(1+SNR)

This formula is the fundamental benchmark for every telecommunication system engineer. It establishes
that to increase capacity, one must either increase the physical bandwidth (Physics) or optimize the SNR through
algorithmic techniques (Mathematics).

B. Algorithmic Tools: Processing and Coding

Advanced mathematics translates theoretical capacity into real-world performance:

1. Digital Signal Processing (DSP): Uses mathematical tools (like Fourier Transforms) to efficiently
manipulate signals. DSP is the core of modulation/demodulation, filtering, and equalization, converting physical
signals into binary data and vice-versa.

2. Coding Theory: This branch of discrete mathematics is essential for dealing with errors caused by
physical channel noise. Techniques like LDPC (Low-Density Parity-Check) and Polar Codes use sophisticated
algebraic structures to add redundancy, allowing the receiver to correct errors and achieve data fidelity
extremely close to the Shannon limit.

[ll. Conclusion: A Call for Curricular Integration

The future of telecommunication science—whether it is designing a better receiver or implementing a
smarter network protocol—requires engineers who do not see physics and mathematics as separate subjects.
Success demands an integrated perspective where mathematical models are directly applied to physical system
designs and where physical constraints inform the selection of optimal mathematical algorithms. Educational
programs must therefore prioritize hands-on, problem-based learning that explicitly connects a noisy received
signal (Physics) to the choice of the appropriate error-correction code (Mathematics).
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LMSPOBOM FOPU3OHT: MOYEMY BYAYLLEE FOPHOIrO AENA 3ABUCUT
OT KAYECTBA CBA3U U MOLLHOCTU UHTENJIEKTA

AHHOTauuA

B paHHOWM cTaTbe aHa/AM3MPYeTCs KOHLUENTyanbHas TpaHchopmMaums ropHoAobbiBatowel oTpacan B
pamMKax 4eTBepTOlM NPOMBbIWIEHHON pPeBONOLMN. PaccmaTpmBalOTCA PUCKM TEXHOJIOTMYECKOrO OTCTaBaHMSA,
npobnembl «undPpoBOro paspbiBa» B YCAOBUAX FNyOOKOro 3aneraHua pya M NpeummyLliecTsa, KoTopble aaet
cuHeprma UM 1 coBpemeHHbIX ceTel cBA3mn ga obecnevyeHns 6e30NacHOCTM M SKOHOMMYECKOMW YCTOMYMBOCTU
npeanpuATUIA.

Kniouesble cnosa:
undposan TpaHchopmaums, ropHOA0ObIBAOLWLAA MPOMBILLNEHHOCTb, MCKYCCTBEHHbIW MHTE/EKT,
npombiwneHHas ceasb, MHaycTpus 4.0, ynpaBneHne AaHHbIMK, YCTONYMBOE pa3BUTHE.

Jonroe Bpemsa ycnex ropHoAoObIBalOWeEro npegnpuaTua onpesenancd MOLWHOCTbIO TEXHUKM W
6oratctBOM MecTopoXKaeHusA. OfHaKO CerogHsA oTpaciab AOCTUIAa npefena 3KCTEHCUMBHOro pocta. Hosbim
«30/10TOM» CTa/IM AaHHble, @ FNAaBHbIM MHCTPYMEHTOM WX A06bldM — CBA3KA BbICOKOCKOPOCTHbIX CeTein u
WCKYCCTBEHHOTO MHTennekTa (MU). Ctatbsa nNocsBAWEeHa UCCIeA0BAHMIO TOTO, KaK KayecTBO KOMMYHUKALMOHHOW
WMHOPACTPYKTYPbl U MHTENNEKTYANbHbBIE ANTOPUTMbI GOPMUPYIOT «LLMGPOBOM FOPUIOHT» OTPAC/IM.

Nlobas nonbiTKa BHEAPEHUS WMHHOBALMK B LUAXTe WM Kapbepe ynupaeTca B KadyecTBO cBA3M. bes
CTabunbHOro NoKpbITMA Private LTE namM 5G KOHUENUUS «YMHOFO PyAHWKa» OCTaeTcA /Nlib MapKETUHIOBbIM
NIO3YHIOM.

- Mpobnema 3agep:kn (Latency): Ona AMCTAaHUMOHHOIO ynpasiaeHWa OypPOBbIMM YCTAaHOBKAMMU WM
CaMOCBaNlamMM  33JepKKa CUrHana  [o/MKHa  OblTb  MUMHMMAnbHOW. [noxas cBA3b  MpeBpalwjaeT
BbICOKOTEXHOIOTUYHYO MaLLUHY B 6ecnosiesHbli U ONacHbIN 06BbEKT.

- MacwrabupyemocTtb: CoBpemMeHHbIi Kapbep — 3To TbicAunm aaTunkos (loT). CnocobHocTb ceTtu
noAAepKMBaATb MAaCCUBHYIO CBA3HOCTb onpeaenseT NoJAHOTY AAHHbIX, MOCTYNAOWMX B CUCTEMY YNpaBAEHUA.

Ecnn cBA3b — 3TO HepBHaA cuctema npeanpuatmna, To MM — ero mosr. MoOLWHOCTb BbIYUCAUTENBbHbIX
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cucTem onpegenaet rnybuHy aHanmsa:

1. NpeaunktnsHoe ynpasneHune: NN npeackasbiBaeT NOJIOMKY ABUraTena 3a HeAento A0 MHUMAEHTa,
OCHOBbIBAACb HAa MUKPOBMOpPALMAX, NepesaBaeMblxX Yepes CeTb.

2. Teonornyeckoe mopaenvpoBaHue: MouHble HelipoceTn obpabaTtbiBatoT TepabailTbl CEMCMUYECKUX
OaHHbIX, cTpoA 3D-MoAenm MeCTOPOXKAEHMI C TOYHOCTbIO, HEAOCTYMHOMN YeNOBEKY.

3. OuHammuyeckasa onTummusauma: MU B peaibHOM BPEMEHM KOPPEKTUPYET NAAH FOpHbIX paboT, pearnpyn
Ha U3MEHEeHWEe NOrobl, MOJIOMKY TEXHUKM UK KonebaHus ueH Ha bupke.

byayliee oTpacaun 3aBUCUT OT NpeoaoneHuns asyx bapbepos:

- UHdpacTpyKTypHbIN Bapbep: Co3aaHMe KauecTBEHHOM CBA3M B INyHOKMX WaxTax TpebyeT KonoccanbHbIX
WHBECTULMI N HECTAHAAPTHBIX MHXKEHEPHbIX PELUEHUIA.

- Kagposbin aedpunumnt: OTpacan HYXKHbl CIELMANUCTbI, MOHUMatOWME OAHOBPEMEHHO U TOPHOE AEN0, U
Data Science.

[NaBHbIN aprymeHT B No/b3y «LMPPOBOro ropu3oHTa» — 3TO YesoBeYecKan XusHb. FopHoe Aeno Bceraa
6bI710 CONPAMKEHO C PUCKOM. MHTENNEeKTyanbHble CUCTEMbI MO3BOAKOT BbIBOAUTbL /IOAEN M3 OMACHbIX 30H.
CerogHa onepaTop MOXeT ynpasasTb OYypOBOWM YCTAHOBKOM, HaxoAscb B KOMGOPTHOM oduce 3a COTHM
KMNOMETPOB OT Kapbepa.

LUmndpoBoit rOpU3OHT FOPHOrO gena — 3TO He NPOCTO aBTOMATU3aLMA CTapbiX NPOLLECCOB, a CO34aHue
HOBOM peanbHOCTU. byaylliee oTpacAn NPUHALNEKMUT TEM KOMMNAHUAM, KOTOPble MHBECTUPYIOT B «LMUdPOBYIO
3penocTb»: CTPOAT HALEMKHbIE CETM CBA3M WM HAPALLMBAIOT WMHTENNEKTYaNbHbI NOTEHUMAN CBOMX CUCTEM.
OdpPeKTMBHOCTb Tenepb U3MepSAETCA He TO/IbKO B TOHHAxX A0ObITOM pyAabl, HO U B rMrabaiitax obpaboTaHHOM
nHpopmaumn.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. ApeHc B.XK. ®u3MKO-XxMMMYECKan reoTEXHOJIOMMNA: COCTOAHWE U MepcnekTMBbl B LuudpoBoi cpege. — M.:
N3pgaTtenbctBo «[opHaa KHUra», 2023.
2. Tpuropbes A.C., Masnos E.M. Undposnsaumns npomMmbIIEHHOCTU: cTpaTernmn n TexHonormmn. — Cro6.: Mutep,
2024.
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ABTOHOMHOE rOPHOE NPEANPUATUE: CAHEPTUA HEMPOCETEBbLIX A/IFTOPUTMOB
U CETEM CBA3U HOBOIO NOKOJIEHUA

AHHOTauuA
B AaHHOM cTaTbe MccaeayeTca KOHUENUUA «aBTOHOMHOIO ropHOro NPeanpuATMA» Kak BbICLIEN CTyrneHu
umdposol TpaHchopmaumm OobbiBatowel oTpacan. PaccmaTpuBaeTcs CUHepreTMydecknin adpdekt ot
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o06beanHeHNa HeMpPOoCeTeBbIX aIrOPUTMOB FY6OKOro 06yYeHUa U TENEKOMMYHMKALMOHHbIX CTaHAapToB 5G/6G.
Kniouesble chosa:
aBTOHOMHOE FropHOE NpeanpuaThe, HelMpoceTeBble aITOPUTMbI, CETU 6G, NPOMbIWNEHHbIN MU, rpaHMUHble
BbluncneHma (Edge Computing), 6ecnunoTHbI TpaHcnopT, unudpoBasa TpaHchopmaums.

fopHOe Aeno Bcerga CYMTANoChb OTPAC/IblO ANA CUAbHBIX AYXOM, COMPAXEHHOW C TAMENbIM TPYyAOM U
NOCTOAHHbIM pUCKOM. OAHaKO cerogHAa mMbl CTOMM Ha MOPOre Be/IMYaKLLEro cABura: YesloBeK nepecraert bbiTb
«MYCKy1amn» NPOM3BOACTBA, CTAHOBACH €ro «apxXnTekTopom». KoHuenuma aBTOHOMHOIO FOPHOro NpeanpuUATUA
— 3TO He MPOCTO aBTOMATM3auUMs, 3TO co3fdaHuMe cMmbuosa mexay «mosrom» (UMW) n «HepBHOW cucTemomn»
(ceTAamun cBA3M HOBOro NOKONEHUA).

CoBpemMeHHble HelpoceTeBble afifOPUTMbl B TOPHOM Jene pelatoT 3a4ayu, KoTopble paHee Kasaiucb
HEBO3MOXKHbIMWU. MalUMHHOE 3peHue ceroaHs cnocobHO He TONbKO YMpPaB/ATb CAaMOCBA/JIOM B MbiAM, HO U
aHa/IM3MpPOBaTb COCTaB pyAbl MPAMO B KOBLUE 3KCKaBaTopa. ObyyeHne c nogKkpenseHnem nos3BosfAeT cucteme
KOOPAMHUPOBATb AECATKN MALLMH TaK, YTOObl OHU He NepeceKancb, MMHUMU3UPYA NPOCTOU. ITO NpeBpaLlaeT
XaOTUYHbIN Npouecc A06bl4M B BbIBEPEHHbIN HaNeT orpoOMHbIX MEXaHM3MOB.

NHTennekTyanbHoOe S54p0O COBPEMEHHOIO pyaHMKA 6asnpyeTcsa Ha TPexX TUMax HelpoceTen:

- KomnblotepHoe 3peHue (CNN): aHanus rpaHy/OMeTPUYEeCcKOro cocTaBa pPyAbl Ha KOHBeWepax MU
HaBurauus 6ecnnnoTHOM TEXHUKU B YCAOBMAX MbIIN U NNOXOM BUAUMOCTMH.

- PekyppeHTHble HellpoHHble ceTn (RNN/LSTM): nporHo3nposaHue ceMcMmnIYecKon akTMBHOCTM M M3HOCA
y3noB obopyaosaHua (Predictive Maintenance).

- O6yuyeHue c nogkpenneHnem (Reinforcement Learning): onTMmmsauus MaplIpPyTOB AECATKOB
aBTOHOMHbIX CAMOCBA/IOB B PEXKMME PeanbHOro BpeMeHU AN UCKIOUYEHNA MPOCTOEB.

be3 KauecTBeHHOM CBA3W CamMblii MOLLHbIV MHTeNNEeKT BecnoneseH. CeTn 5G yXKe gann Ham BO3MOXKHOCTb
YOA/NIeHHOro ynpaBAeHUa TEXHUKOMN C 3a4ep*KKoM, Hepasnmunmon ana rnasa. Ho umeHHo 6G obellaeTt cTaTb
HaCToALWMM MPOopbIBOM. B ycnosmax Fﬂy60KVIX WwaxT, rge CUrHan 3atyxaet MrHoBeHHO, TeXHOJ10rMn wectoro
NMOKONIEHUS NpPenoXKaT «UHTE/IEeKTyaslbHble NMOBEPXHOCTUY, CNocobHble MnepeHanpasBaaTb CUrHan 3a yron
BblpaboTKN. 3TO obecneymT CTONPOLEHTHYIO CBA3HOCTb KaXa0ro AaTuymKa, NpespaLwlan pyaHuUK B « po3padHyo»
unbpoByO CUCTEMY.

[NaBHbIA pe3ynbTaT 3TOW CUHEPrMM — 6e3onacHoCTb. ABTOHOMHOE NpeanpusaTUE BbIBOAUT YE/OBEKA U3
onacHoi 30Hbl. OnepaTop Tenepb CUAUT B KPEC/Ee 3a COTHU KUIOMETPOB OT 32605, ynpasnas npoueccamun Yyepes
OYKM OOMNOJIHEHHOW peanbHOCTU. HelpoceTb NpeacKasbiBaeT 06Ban 3a HECKO/IbKO YacoB A0 ero Havyana, a CeTb
6G MrHoBeHHO onoBseLLaeT 06 3TOM BCIO TEXHUKY, NpeAoTBpaLan KatacTpody.

Byayliee ropHoro aena — 3T0 COKO3 MaTeMaTUKN U GU3NKKN. CUHeprua HellpoceTel 1 cBasn 5G/6G cTupaet
rPaHULbl MeXAY BUPTYa/ibHbIM NJAaHMPOBAHMEM WU peasibHbIM NPOU3BOACTBOM. ABTOHOMHOE npeanpustne —
3TO He TOJIbKO Npo Npubbinb 1 3pGEKTUBHOCTb, 3TO NPO HOBYIO 3TUKY TPYAa, Ae TEXHONOIMMM CTOAT Ha 3almTe
M3HM U 3Konormn. CuHeprua Helpocetet un ceTeir 5G/6G npespalllaeT ropHoe npeanpuatTMe B
CaMOpEerynmpyoWwmMmnca opraHMam. 9TO He TOJIbKO NoBbiwaeT peHTabenbHocTb Ha 25-30%, HO U cBOAMT
NPOM3BOACTBEHHbIA TPaBMaTU3M K HY/l0, BbIBOASA Ye/0BEKA M3 OMNacHOM 30Hbl 32608 B KOMQOPTHbIN odpuc
ynpasneHus.

CnMCOK UCNONb30BaHHOI INTepaTypbl:
1. benos C.B., Kosnoe O.A. Uudposoe byayuwee Heap: ponb MU B ropHoli npombilifieHHOCTU. — M.:
N3paTtenbctBo «Hayka 1 TexHuMKa», 2024,
2. TpuropbeB A.N. UHaycTpua 4.0: Cetn 5G n 6G Kak OCHOBa MPOMbIWNEHHOrO MHTepHeTa Bewei. — CI6.:
N3pgatenbctBo «lMNonntex-Mpeccy», 2025.
© Abgples A., KypbaHosa /1., ApcnaHos L., Xaliaapos L., 2026
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CO30AHUE U AKTYAZIU3ALIMA «LIMGPOBOIrO ABOMHUKA» MECTOPOXAEHUA
HA OCHOBE AAHHbIX JASEPHOIO CKAHMPOBAHUA

AHHOTauuA

B cTatbe paccmartpuBaeTca meTtogonorns GopmuMpoBaHMA U AMHAMMWYECKOTO OOHOBAEHUA «UMPPOBOTo
ABoliHuMKa» (Digital Twin) ropHogobbiBatowero npegnpuUATUA ¢ NPUMEHEHUMEM TEeXHONOMMM Ha3eMHOro u
MOBMNIbHOIO Na3epHOro CKaHMPOBAHUA. ABTOP aHa/M3UPYET TEXHONOTMUYECKUI UMK NpeBpalleHusa «obnaka
TOYEKY B BbICOKOTOYHYIO FEOMETPUYUECKYIO N aTPUOYTMBHYIO MOAENb MECTOPOKAEHUS.

Kntouesble cnosa:
uMdppoBoIt ABOMHUK, Na3epHoe ckaHnpoBaHue, LIiDAR, 06/1aKko ToueK, mapKLienaepus,
IMNC, undpoBmnsaLmMa MECTOPOKAEHWUN, aKTyaNM3aumMa AaHHbIX.

B ycnosuax nepexofa K «MHaycTpumn 4.0» ropHozobbiBatowme npegnpuaTna CTPEMATCA K CO34aHUI0
€4MHOro MHGOPMALMOHHOrO MPOCTPAHCTBA. KNtoueBbIM 31€MEHTOM TaKOro NPOCTPAHCTBA ABAAETCA LUMPPOBONA
OBOVNHUK MECTOPOXKAEHMA — AMHAMMYECKAA KOMUs peasibHOro 06beKTa, KOTopas He TO/IbKO OTOOparkaeT ero
reoMeTpuio, HO U COAEPHKUT AaHHbIe O GU3NYECKMX CBOMCTBAX NOPOL, COCTOAHMUM KPENU U OBUKEHUN TEXHUKM.
OCHOBHbIM MCTOYHMKOM BbICOKOTOYHbIX MPOCTPAHCTBEHHbIX AaHHbIX 418 aKTyan3aumm TakUX MoLeNen cerogHs
BbICTYMaeT Na3epHoe ckaHupoBaHue (LiDAR).

Mpouecc co3gaHua LUMPPOBOro ABOMHMKA HAUYMHAETCA C NEPBUYHOIO BbICOKOMJIOTHOIO CKAHWPOBAHMUA
BCEX BbIPabOTOK MAn BOPTOB Kapbepa.

- HazemHoe nasepHoe ckaHupoBaHue (H/1C): obecneymBaeT MakCMMaabHYO TOYHOCTb (40 MUAIMMETPOB),
4YTO HEOHXOAMMO AN MOHUTOPUHTA Aedopmaunii.

- MobunbHoe nasepHoe ckaHuposaHue (MJIC): ocHoBaHO Ha TexHonoruu SLAM, nossonseTt 6biCTPO
ouMdpPOBbIBATb NPOTAXKEHHbIE NOA3EMHbIE BbIPaboTKM 6e3 ncnonb3osaHuna GPS.

PesynbTaTom ABAAETCA «061aKO TOYEK» — Maccue KoopamHaTt SX, Y, ZS, KOTOpbIi CAYKUT KapKacom ans
byaywen moaenu.

Lndposoii ABOMHMK TepAET LLEHHOCTb, €C/IN OH HE COOTBETCTBYET TEKYLLLEMY COCTOAHMIO Heap. JlasepHoe
CKaHWpPOBaHMe NO3BONAET aBTOMATU3NPOBATb NPOLECC aKTyannsaumm:

1. PerynspHaa cbemKa: lNpoBeneHWe CKaHMPOBAHWA MOCAE KaxKAOrO UMKAA B3PbIBHbIX PaboT wau
NPOXOAKMU.

2. ABTOMaTM4ecKoe conoctasieHue: MporpammHoe obecneyeHne cpaBHMBaAET HOBOE 06/1aKO TOYEK C
npeablayLien utepaumein moaenu, BolsieaAaa o6bembl N3BAEYEHHON MACChI.

3. O6HoBNeHUe aTpubyToB: MHTerpauusa AaHHbIX O KayecTBe pyabl U3 reonornyecknx 6as AaHHbIX
HEMnocpeacTBEHHO B reOMETPUIO LMPPOBOTo ABOMHUKA.

AKTyanbHbll UMIPOBOM ABOMHUK, MNOCTPOEHHbLIN Ha AaHHbIX LiDAR, no3sonseTr pewaTb 3agauw,
HeAOCTYMHble TPAAMLMOHHbIM METOAAM:

- FeomexaHWYeCKUA MOHUTOPUHT: BbisiBieHWE MUKpOCMeELLEHMI BOPTOB U KPOBAM Yepe3 cpaBHeHue
pa3sHOBPEMEHHbIX CKaHOB.
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- BupTyanbHoe npoekTMpoBaHue: MpoBepKa BO3MOXKHOCTM NPOX0Aa KPYNHOrabapuTHOM TEXHUKM B Y3KUX
BblpaboTKax 40 eé PpU3MYecKoro cnycka B LUAXTY.

- MMpo3payYyHOCTb OTYETHOCTU: UCKAOYEHNE YenoBeyecKkoro ¢pakTopa nNpu pacyete 06beMOB BbINOJAHEHHbIX
pabor.

NlaszepHoe CcKaHMpoBaHWe sABAAeTCA Hambonee 3PPEKTUBHLIM WMHCTPYMEHTOM ANA NOAAEPMKAHMA
U3HEecnocobHOCTM UMPOBOro ABOMHUKA MECTOPOXKAEHMUA. [epexos, OT AUCKPETHbIX 3aMepoB K HeMPepPbIBHOM
aKTyanM3aunm mofenun nosBosfeT TPaHCPOPMMPOBATb MAPKLIENAEPCKYIO CAYKOY B aHANUTUYECKUIN UEHTP,
obecneunBatowmii PyKOBOACTBO NPEANPUATUA TOYHBIMU AAHHBIMW AN NMPUHATUA CTPATErMYECKUX PELLUEHUN.

CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. MpnwuH B.A. ABTOMATU3aLLMA MapKLLEAePCKNX paboT 1 undposana Bu3yanusauma Heap. — M.: NU3pgatenbcTso
«Heppa», 2023.

2. OxotuH A.J1. JlazepHoe CKaHMpOBaHME B FOPHOM fefie: Teopua W npakTuka. — UpKyTck: UN3pgatenbcTso
NPHUTY, 2022.

3. KnebaHoe [.A., KysHeuoB M.C. LudpoBble ABOWHWKM B TOPHOM MPOMbIWAEHHOCTM: OT AATYMKOB K
UHTeNNeKTyanbHOMY ynpasneHuio. — M.: U3paTenbctso «[opHaa KHura», 2024.

© AmaHos b., AcTaHakynues K., bBabamypagos M., lonnbies A., 2026

YAK 62
Awbipos 0., npenogasartens,
Abpynnaesa A., CTyZ€eHT,
Aramypaposa H., cTygeHrT,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,

Awwxabaa, TypKMeHUCTaH
KAK UCKYCCTBEHHbIA UHTENNEKT YNPABNAET HEAPAMM YEPE3 OB/IAKA

AHHOTauuA

B cTaTbe uccieayetcs KOHBepreHuma o6/1auyHbiX TEXHONOMMIA UM UCKYCCTBEHHOro uHTennekta (MN) B
COBPEMEHHON ropHOoA06bIBaOWEN MPOMbBIWAEHHOCTU. PaccmaTpuBaeTca Nepexos, OT JIOKaJbHbIX CUCTEM
ynpaBaeHuA K LEeHTPaNn30BaHHbIM 061a4HbIM NaaTdopmam, KoTopble No3BoAAT 06pabaTbiBaTh maccusbl Big
Data, nocTtynatope ¢ MeCTOPOXKAEHUIN B PEKMME PeasbHOro BPEMEHMU.

Kniouesble cnosa:
HeApONoNb30BaAHNE, UCKYCCTBEHHDBIN MHTENNEKT, 061a4Hble TeXHO0rMK, LudpoBas TpaHCchopMauums,
Big Data, MHTenneKTya/bHble cucTembl ynpasneHnus, Industry 4.0.

Jonroe Bpems ropHoe f[ef0 acCoUMMPOBANOCH C JIOKANAbHbIM, Cyrybo ¢u3MYEecKMM MNpPUCYTCTBUEM
YyenoBeKa M TeXHUKU B mecTe A06blun. OAHaKO cerofHA Heapa 3emMn CTaHOBATCA YacTblo rNobanbHON ceTu.
MoHATMEe «0bnako», KOTOpoe paHblle OTHOCMAOCh Auwb K WT-cekTopy, Tenepb ynpasaseT ABUMKEHWEM
MHOTFOTOHHbIX CamMoOCBasioB W paboTolt BypoBbIX YCTaHOBOK Ha rnybuHe coTeH meTpoB. MCKycCTBEHHbIN
WHTeNNEKT, Basnpyowmiica B yAaNAeHHbIX AaTa-LeHTPaX, CTAaHOBUTCA KHEBMAMMbIM AUCMETYEPOMY», KOTOPbIN
BMANT CKBO3b MOPOAY U BPEMS.
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Mpouecc ynpaBaeHNA HAUMHAETCA HA CAMOM HUXKHEM ypoBHe. Kaxaan eAnHNLA TEXHUKM, KaXKAblM AaTUMK
[ABNEHUA NAW ra30aHANM3ATOP B LLAXTE reHEePUPYET NOTOK AaHHbIX. Yepes BbICOKOCKOPOCTHbIE NOA3EMHbIE CETU
3TWU fJaHHble YCTPEMAAIOTCA BBEpX, B «0baako». 3pecb npoucxoauT marua umdpoBoit TpaHchopmauuu:
bM3nYecKnit MMp Heap NpeBpaLLaeTca B 6eCKOHeYHble paabl Lndp.

CoBpeMeHHas UHTeNNeKTyabHasA 3KOCUCTEMA HEAPOMNO/Ib30BAHWUA CTPOUTCA HA TPEXYPOBHEBOM MOAENMN:

1. Nonesoit yposeHb (Edge): datumku 10T Ha KapbepHOW TEXHWKE M B LIaxTax cobMpaloT nepBUYHbIE
AaHHble.

2. TpaHcnopTHbIl ypoBeHb: CeTn 5G/Private LTE nepeaatoT MHbopmaumio B 061aKo.

3. O6nauHbIi ypoBeHb (Cloud Intelligence):3aeck cocpegoToueHbl MOLWHOCTU AN PaboTbl reHepaTUBHOO
MU n rnybokoro obydeHums.

Moyemy MmeHHO 06/1aK0? MOLWHOCTM J/IOKa/NbHbIX KOMMbIOTEPOB Ha PYyAHUKE HEAOCTAaTOYHO ANA
06paboTKK TepabaiiTos MHGOPMaLMK B CEKYHAY. B 061auHbIx xpaHuaunwax MU cospaeT «umdpoBOro ABOMHUKAN
MECTOPOXKAEHMA. ANTOPUTMbI MAaLLMHHOIO 0BYyYEeHUs MOLENNPYIOT ThICAYMN CLEHAPUEB: OT TOFO, KaK U3MEHUTCA
YCTOMUYMBOCTb CBOAA NPWU CAeaylolleM B3pbiBE, A0 TOro, Kakoh maplpyT 6ecnnaoTHOro TpaHcrnopTa byaet
Hambonee sKoHOMMYHbIM. N ynpaBaseT Heapamu He «BCAEMYo», a ONUPaAACh Ha NPEAUKTUBHYIO aHA/IUTUKY,
npeasnaa npobaembl J0O UX PeaNibHOroO NoABAEHMUA.

Camoe 3axBaTblBatoLLEe MPONUCXOANT B MOMEHT NPUHATUA pelleHuns. Mocne aHanm3a gaHHbIx B ob6nake MU
OTNPaBAAET YNPaBAAIOWMIA CUrHaA 06paTHO Ha O06BEKT. ITO MOXKeT OblTb KOMaHZA Ha aBTOMATMYECKYHO
OCTAHOBKY KOHBeMepa WMAM M3MeHeHMe MapameTpoB ¢noTaumm Ha oboratutenbHon dabpuke. HecmoTpsa Ha
paccTofHUA B ThICAYN KUJIOMETPOB MEXAY CEePBEPOM W LIAXTOW, BiarogapA COBPEMEHHbIM CETAM CBA3M 3TO
NMPOUCXOANT MPAKTUYECKM MIFHOBEHHO. YenoBeK B 3TOM cCxemMe NpeBpallaeTcs B CTpaTera, KOTOPbIM /MLWb
HabntofaeT 3a TeM, KaK MHTeNNeKT 3¢ deKTUBHO M He3onacHo «BblYepnbiBaeT» boratcTea 3emau.

Ncnonb3osaHue 06/1akoB N0O3BONAET CO343BaTb AMHAMMYECKME LMbPOBble ABOMHUKM MECTOPOXKAEHUN. B
OT/INYME OT CTAaTMYHbIX KapT, 061a4HbIN ABOMHUK OOHOBAAETCA eXeCceKyHAHO. M aHannsmpyeT 3T U3MeHeHus,
nossonAs:

- MporHo3npoBaTb ABUKEHME NAACTOB M NPeAOoTBPALATL 0OpyLeHMA.

- ONTUMM3MPOBATb TPAEKTOPUN BYPEHUSA C YYETOM aKTYaIbHOM NJIOTHOCTU MOPOA.

- BupTyanbHo TecTMpoBaThb cLueHapumn fobblum nepes ux GU3MYecKMm BOMJIOLLLEHUEM.

UeHTpannsauma MHTeNNeKTa B obsake CHUXKAEeT KanuTanbHble 3aTpaTbl (CAPEX) Ha IT-MHpacTpyKTypy
KOHKpPeTHoro pyaHuka. Mo gaHHbim Ha 2025 rop, BHegpeHue obnadHbix UN-nnatdopm nos3sondaeT CHU3UTb
yAenbHble 3Hepro3atpatbl Ha 12—-15% 3a cyeT 60s1ee TOYHOro NAHNMPOBaHMA pPaboTbl oboraTuTenbHbIX Gabpuk
N IOTUCTUYECKUX LIeNOoYeK.

Byayluiee ropHOro aena — 370 He NPOCTO «rNy6xke n Honble». ITO «ymHee 1 HesonacHee». YnpasaeHue
Heapamu yepes 0b61aKka — 3TO TPMyMd Ye/I0BEYECKOTO reHUs!, N03BONMBLLMIA 06beANHUTD FPYOY0 MOLLL FOPHbIX
MaLUMH C TOHYANULWMMM aNFOPUTMAMM HENMPOHHBIX ceTel. MICKYCCTBEHHbIN MHTeNNeKT B 06nake aenaet fobbluy
Npo3payHon, NpeacKasyeMon 1, YTo camoe BarkHoe, 6e3onacHoi. Mbl BCTynaem B 3MOXy, KOT4a YCNex ropHoro
NpeanpUATUA 3aBUCUT He OT CUJIbl MbILLL, @ OT CKOPOCTU Nepesayn AaHHbIX U MOLLHOCTU «061a4yHOro pasyma.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:
1. AkaTkuH HO.M., KoHsBckuiA B.A. LindppoBas sKoOHOMUKA. HTeNNEKTYaNbHbIN NYTb K yNpaBAeHuto byayLlmm, —
M.: UspgaTtenbctBo ACT, 2023.
2. KnebaHoe [.A.,, KysHeuyos M.C. LUndposusauma Heaponosb3oBaHMA: OT aBToMatTM3auuMm K
WHTeNNeKTyaNbHOMY Npoun3BoacTBy. — M.: M3gaTtenbcTBo «[OpHadA KHura», 2024.
© Awbipos K., Abaynnaesa A., Aramypagosa H., 2026
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YAK 62
Auwblipos 0., npenosasarens,
Baiipamos bl., cTyaeHT,
ba6aeBa O., cTyaeHT,
MexKayHapoaHbIN yHUBepcuTeT HEedTW M raza umeHun Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH

KAK MU N COBPEMEHHbIE CUCTEMbI CBA3U MEHAIOT OBJINK TOPHOIO AE/NIA

AHHOTauuA
B maHHOM cTaTbe paccmaTpuBaeTca npouecc pyHAameHTanbHOM TpaHchopmaumnm ropHoaobbiBatoLLein
oTpacAu noj BO3A4ENCTBMEM WCKYCCTBEHHOro MHTennekta (MM) u BbICOKOCKOPOCTHbIX CUCTEM CBA3M HOBOIO
NOKONIeHUS.
Kntouesble cnosa:
NCKYCCTBEHHbIN MHTE/IIEKT, MPOMbILLNEHHAA CBA3b, UnMdpoBan TpaHchopmauus, ropHoe aeno,
6ecnuNoTHbIN TpaHCNOPT, NPeANKTUBHAA aHaNUTUKa, MHAaycTpua 4.0.

lfopHoA06bIBAOWAA MPOMbILLNEHHOCTb, BEKAMM aCCOLMMPOBABLLAACA C TAXENbIM GU3NYECKMM TPYAOM,
MbINbIO U LIYMOM, CErofHA MepeXmBaeT Camylo MaclTabHylo TpaHchopmauuio B CBOe UCTOpUU. «JMLo»
COBPEMEHHOr0 pyAHMKA — 3TO Y¥Ke He 4YesioBeK C OTOOMHbIM MOJIOTKOM, @ onepatop B LUMOPOBOM LEHTPE
ynpasaeHus, KOOPAUHUPYOWMNI paboTy GAOTUANM AaBTOHOMHbIX MALLWH.

Ha Hawwmx rnasax o6amMK OTpaciv MeHAeTCA 40 Hey3HaBaeMOCTU: TaMm, FAe paHblle NPaBUan KenesHble
pbldarn U UHTYMUKMA macTepa, Tenepb rocnoAcCTBYOT aArOpPUTMbl UCKYCCTBEHHOINO MHTENNIEKTa U HeBUAUMbIE
PaAnNOoBOJIHbI BBICOKOCKOPOCTHOM CBA3M.

TpagMumoHHo 3pPeKTUBHOCTb A00bIYM 3aBMCENA OT TPy30NOLBLEMHOCTU TEXHUMKU U KBanudUKaumu
Bogutenein. MM meHAET 3Ty NIOTUKY, NEPEHOCA LEHTP TAXKECTN Ha ONTUMM3ALMIO NPOLLECCOB:

- NpepuKTNBHOE 06CNYKMBaHME: BMecTo NnaHOBbLIX PEMOHTOB cuctembl MU aHannsmpytoT Bubpaumm u
TEnIoBble CUrHATYPbl 060PYA0BaAHNA, NPEeACKa3blBaA NOJIOMKMU 40 UX COBEPLLUEHWUA. ITO COKpaLLLAeT NPOCTOM Ha
20-30%.

- MHTenneKktyanbHoe NaaHUpoBaHWe: ANTOPUTMblI MALLMHHOFO OBOy4YeHMA 33 CEeKyHAbl MPOCHMTbIBAIOT
TbICAYM BaAPWAHTOB NNAHOB FOPHbIX PaboT, BbIOMpPAA TOT, KOTOPbIM MUHUMU3UPYET pacxon TOMauBa M
MaKCMMU3UPYET N3BNEYEHMNE MNOE3HOTO0 KOMNOHEHTA.

MepBoe, 4TO HpocaeTca B rnasa NPU NOCELWEHNN COBPEMEHHOIO «YMHOMO» Kapbepa, — 3TO OTCYTCTBME
NpPMBbIYHOrO Xaoca. Kaxaan eAnHMLA TEXHUKM, OT TMraHTCKOrO 3KCKaBaTopa A0 HeGObLIOro BCNOMOraTeNbHOro
aBTomMobuNA, BnieTeHa B eAuMHYl0 ceTb. Ecnu paHblle c€BA3b B Kapbepe OrpaHM4MBanacb NpepbiBUCTbIMU
neperoBopamm no paLmu, To CerofHa 3TO MOLLHbIe YacTHble ceTu LTE u 5G.

JTa «HepBHaA cucTema» NO3BONAET nepefasBaTb OFPOMHbIE MACCUMBbI AAHHbIX B peXume peasibHoro
BpemeHu. bnarogaps 6GecnepeboitHOMY CUrHany, AMcNeTyep B LUEHTPe YNpaB/ieHUs BUAWUT TO4YHOE
MECTOMNONOXKEHNE KaXKA0M MaLLMHbI C TOYHOCTbIO A0 CAaHTUMeETpPa. KauecTBo cBA3M cTano Tem GpyHAaMEHTOM, Ha
KOTOPOM CTpouTcsA 6e30nacHOCTb: CUCTEMbI AHTU-CTO/IKHOBEHWA MIHOBEHHO MpeaynpeXaatoT soauTenen ob
0ONacHOCTU, BIOKMPYA TEXHUKY B C/Tydae KPUTUYECKOTO cONMMKeHMs.

Ecan cBA3b — 3TO HEPBbl, TO MCKYCCTBEHHbIN WMHTENNEKT — 3TO «MO3r», KOTOpbliM AenaeT Aobbiuy
0CO3HaHHON. N meHAeT camy IOMMKY NPOU3BOACTBEHHbIX NPOLLECCOB.

Bo-nepBbixX, 3T0 aBTOHOMHOCTb. Ha ropn3oHT BbIXOAAT 6ecnuioTHble camocBasbl. Mo ynpasneHnem U
OHM ABMXKYTCA NO MaTeMaTUYECKM BbIBEPEHHbBIM TPAEKTOPUAM, HE 3HAKOT YCTaNIOCTU U HE COBEPLLAIOT OLWMOOK,
BbI3BaHHbIX «4enoBevyecknm paktopom». MalwmnHbl paboTaloT B CBA3KE: IKCKABATOP «COOBLLAeT» cCaMocBany o

64


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

roTOBHOCTM K MOrpy3Ke, a TOT, B CBOIO oYepesb, BbIOUPaeT ONTMMasibHbIM MapLUPYT K OTBaY, UCXOAA M3 TEKYLLEN
3arpy*KeHHOCTM A0pPOT.

Bo-BTOpbIX, 3TO NpeaMKTMBHaA aHanuTMKa. MU cnocobeH npeackasbiBaTb MOJOMKM A0 TOro, Kak OHWU
npousoinayT. AHanusnpya BM6pauumn, TeMnepaTypy y3/10B M COCTAB BbIX/IOMHbIX ra3oB, aAroPUTM NMOHUMAET, YTO
OBUraTeNllo HY)KeH CepBUC, U 3apaHee BPOHMpPYeT MecTo B PeMOHTHOM BoKce. 3TO NpeBpallaeT BHe3aMnHble
NPOCTOM, CTOMBLUME MUAIUOHDI, B NJ1aHOBbIE AECATUMUHYTHbLIE MPOBEPKMU.

BakHee BCero To, KaKk TEXHONOIMMM MEHSALIOT POJib YesnioBeka. [opHoe Aeno nepecTaeTt H6biTb Npodeccuen
«MOBbILWEHHOro pucka». bnaropapa ceaske WM un cBA3KW, onepaTopbl MNOKMAAKT oOnacHble 3abou u
nepecaxkmnearTca B KoMpopTHble odUCHbIE Kpecna.

OuCTaHUMOHHOE ynpaB/ieHMe OypoBbIMM YCTaHOBKAMM WM MOrPy3YMKaMM O3BOAET YENOBEKY
Haxo4MTbCA 32 COTHU KMNOMETPOB OT MeCTa PaboThbl, yNpaB/As NPoLeccom Yepes AKONCTUKU M MOHUTOPSI C 4K-
paspeLueHmem.

Byaywee ropHoro gena — 3TO He npocto «raybxke wm 6onbwey». 3T0 «ymHee W 6esonacHeex.
NCKyCCTBEHHbIA MHTENNEKT U COBPEMEHHbIE TEXHONOMMWN CBA3M NPEBPALLAIOT Kapbep B BbICOKOTEXHONOMMUYHYIO
3KOCUCTEMY, TAE KaxKAbli OUT AaHHbIX paboTaeT Ha 3PpPEKTUBHOCTbD.

061K OTPaC/IN MEHAETCA: CErOAHA FOPHAK — 3TO HEe YEJIOBEK C KUPKOW, a UHXKEHEpP AaHHbIX U onepaTop
WMHTEeNNEeKTyaNbHbIX cuctem. Mbl CTOMM Ha nopore 3noxu, Koraa Aobbiya Hegp cTaHeT abCoNOTHO NPO3PaYHbIM,
npeacKasyemMbIM M 3KOJIOFMYHbIM NPOLLECCOM, YNPaBAAEeMbIM CUA0N LMPPOBOro pasyma.

CNUCOK UCNO/Ib30BaHHOW IUTEPaTypbl:

1. OmuTpues A.H. MHTennekTyanbHOe ropHoe nNpeanpusaTUe: OT TEOPUM K peanm3aumn. — M.: M30aTenbcTBo
«lopHada KHura», 2024.
2. 3axapos N.C., lebenes B.B. CeTn cBsA3n 5G B NpOMbILLIEHHOM CEKTOpPE: ONbIT BHegpeHuA. — CM6.: Hayka u
TexHuKa, 2023.

© Awblipos 0., bainpamos bl., Babaesa 0., 2026

YAK 62
Babambipagos A., CTy4€EHT,
HypetauHos 3., cTygeHT,
Dxxen6apos C., CTyAeHT,
Atamblipapos ., CTyAeHT,
HayuHbit pykoBoguTenb: Hasaprynbies H. cTaplumin npenogasaTtens,
MexKayHapoaHbIN yHUBepcuTeT HedTH M raza umeHmn Arwbirenam Kakaesa,
Awxabag, TYpKMeHUCTaH

ONTUMU3ALNA NEPEAAYU OAHHDBIX B TNTYBOKUX LUAXTAX A/14 OBECNEYEHUA
PABOTbl CUCTEM UU B PEAJIbHOM BPEMEHU

AHHOTauuA
B cTaTbe paccmaTpuMBalOTCS TEXHMYECKME acneKTbl U MeToAbl ONTUMM3AUMM CETEBOM MHOPACTPYKTYPLI B
rnyboKmnx noasemHbix BblpaboTKax. ABTOMaTU3aLLMA TOPHOro Aena Ha 6ase UCKYCCTBEHHOro uHTennekta (UN)
TpebyeT nepegaym OrpPOMHbIX MAacCMBOB AaHHbIX C MMHMMANbHOM 3a4€pPXKKOM, YTO 3aTPyAHEHO B YCAOBUSAX
32aMKHYTOr0 NPOCTPAHCTBA M SKPAHUPOBAHWUA PagMOCUrHaNa rOPHbIMU NOPOSAMM.
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Kntouesble cnosa:
rnyboKue LWaxTbl, Nnepeaaya AaHHbIX, UCKYCCTBEHHbIN UHTENNEKT, peanbHoe Bpems, rpaHUYHbIe BblYMCAEHUS,
NpoMbILINEHHbIA UHTepHeT Bewleit (110T), 3aaepKa curHana (Latency), onTOBONOKOHHbIE CUCTEMbI CBA3M.

CoBpeMeHHan WwaxTa — 3T0 CAOKHENLWMNIA NaBUPUHT, yXOAALLMIA HA KWIOMETPbI MO, 3eMIO, TAE KaXKabll
MeTp MopoAabl CTAaHOBUTCA Oapbepom AnA paguoBonH. B anoxy wumébposoi TpaHchopmaumm, Koraa
WCKYCCTBEHHbIW MHTeNNnekT (MN) ponkeH ynpaBnate KombaliHamu U cnegutb 3a 6€30NacHOCTbIO NEPCOHaNa,
BOMPOC Mepefayn AaHHbIX CTAHOBUTCA «Y3KMM FOpAbIlWKOM» nporpecca. MW TpebyeT orpomMHbIX MaccMBoB
MHGOPMaLMM B peXMME PeaNbHOIro BPEMEHM, HO KaK AOCTaBUTb 3Ty MHPOpMaLMio U3 3a60A Ha NOBEPXHOCTL H6e3
3a4eprKeK?

InyboKue WwaxTbl NPeacTaBAAoT cOBOMN IKCTPEMANbHYIO cpeay ANs NobbIx cuctem €BA3K. M3BUAUCTbIE
WTPEKM, meTananyeckoe obopyaoBaHWe, BbICOKAA BAAXKHOCTb M IKPAHUpPYOWEee AENCTBME TFOPHbLIX MOPOA,
BbI3bIBAOT MHOI0/ly4eBOE 3aTyxaHWe U MHTepdepeHLmto. TpaANUMOHHbIE pelleHnsa 34ecb BeccubHbl: CUrHaN
Wi-Fi racHeT yepe3s HECKOJIbKO AecATKOB MeTpoB. Ona pabotbl MU, aHanusmpyowero BUAEONOTOK C KaMep
6ecnmMnoTHOro norpysymka, Heobxoamma ctabunbHas nosoca NPonyckaHua u 3agep»Ka (latency) He 6onee 10-
20 mc.

OcHoBHbIMK Bapbepamu gns BHegperHna U B waxTax asaatoTca:

1) BbicoKas 3agep:kKa (Latency): [ns aBTOHOMHbIX cucTemM 3ageprkKa 6onee 10—-20 mc moxKeT bbiTb
KPUTUYECKOMN.

2) orpaHMYeHHas NPOMycKkHana cnocobHocTb: MOTOKOBOE BUAEO BbICOKOW YETKOCTU A/ HEMPOCEeTeBOro
aHanun3a TpebyeT cTabunbHbIX KaHaNOoB.

3) cnoxHasa Tononorus: MNocToaHHOE pacliMpeHne BbIpaboToK TpebyeT rmMbKoi U MmacluTabupyemoit ceTu.

OCHOBHOWM MyTb ONTUMM3ALMKN Nepesavn AaHHbIX CEFOAHA NIEXUT B UCMOb30BaHUM apxnTeKkTypbl Edge
Computing (rpaHWYHbIe BblYUCIEHNSA). BMECTO TOro 4To6bl OTNPABAATL «Cbipble» AaHHbIe U3 IYOUHbI LWAXTbl Ha
cepBep Ha NOBEPXHOCTH, NepBUYHaa 06paboTKa NpPonCcXoauT HEeNoOCPeACTBEHHO B Y3/1aX CBA3W BHYTPW LUAXTbI.
HelpoceTb Ha «rpaHuue» OTOUNLTPOBbLIBAET JIMLIHEE, MepenaBas HaBEPX TO/bKO KPUTUYECKM BaXKHble
MeTafaHHble. 9TO CHUMKAET HarpysKy Ha ceTb Ha 70-80%. [lna obecneyeHus paboTbl MM B peasibHOM BpemeH#M
NPUMEHAIOTCA CaeayoLne MeToabl:

- MNpomblwneHHble Mesh-ceTn: camMoopraHmM3yoWwMeca CeTH, F4e KakAoe YCTPOMCTBO (KacKa, AAaTyuK,
MallMHa) ABNAETCA PETPAHCAATOPOM, CO34aBas CMIOLWHOE NOKPbITUE.

- ONTOBONOKHO A0 3a60f: MCMNO/b30BaHWE 3aLMLLEHHbIX BPOHUPOBAHHbIX Kabenen Kak marucrtpanei ¢
nociaeayolMm pa3BepTbiBaHMEM SIOKaIbHbIX 30H 5G/6G.

- Wcnonb3sosanve WU pna ontummsaumm camon cetu: anroputmbl MW moryt amHamumyecku
nepepacnpefenAtb 4acToTbl WM MOLWHOCTb CUFHasa B 3aBUCMMOCTM OT MECTOHAXOXAEHUA TEXHWUKW,
npeaoTBpaLlas «3aTopbi» AAHHbIX.

OnTMMM3aumMa nepefayvn AaHHbIX B FYBOKMX LWaxTax — 3TO He MNPOCTO MHMKEHepHaa 3afaya, 3To
byHAameHT 6e3onacHocTU 1 apPeKkTUBHOCTM Byayuiero. be3 HafeXHOM CBA3U KUHTENNEKT» MaLLMHbI OCTaeTcA
3anepTbiM BHYTpM eé npoueccopa. CoyeTaHMe FPaHUYHbBIX BbIMMCAEHUI M aAanTMBHbLIX MPOTOKO/IOB CBA3M
No3BOISET CO34aTb HaZEXKHbIM GyHAAMEHT ANA BHEAPEHUA KCUAbHOrO» NpomblwneHHoro UM, obecneunsas
6€30MacHOCTb M HENPEPbLIBHOCTb NPOU3BOACTBEHHOIO UMKAA. Co3gaHme rMOpULHbIX CETEN, COYETAOWMX MOLLb
ONTOBOJIOKHA, TMBKOCTb 5G U ObICTPOTY FPAHUYHbIX BbIYMCNEHWNI, MO3BONUT NPEBPATUTL TEMHbIE FNYOUHbI WAXT
B NMPO3PAYHYIO M ynpaBasemyio Lndposyto cpeay.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. AHtoHoB W. 0., MeTpeHko C. A. MHdOpMaAUMOHHbIE CUCTEMbI B MOA3EMHbIX BblpaboTKax: npobaembl U
peweHuna. — M.: UspgaTtenbctBo «lopHoe aeno», 2024.
2. Bacunbes B. B. MpombllwneHHble CETU CBA3U HOBOro nokoneHua. — CI6.: Hayka 1 TexHuKa, 2023.
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AHA/IU3 KAYECTBA TKAHEW ANA CNELLOAEXAbI B YCIOBUAX UMMOPTO3AMELLIEHUA

AHHOTauuA
B cTaTbe paccmaTpuBalOTCA BOMPOCblI OLEHKM KayecTBa TKaHEW, NPUMMEHAEMbIX ANA U3roTOBAEHMUA
cneuunanbHol (3aWnMTHOM) ogexabl B YCNOBUAX MMNOPTO3aMeLleHns. NMpmuBoamTca 0630p akTyasibHbIX HAaYUYHbIX
paboT, NOCBALWEHHbIX PUIMKO-MEXAHUUYECKUM, TENMNOTEXHUYECKUM, TMTMEHUYECKMM U OFTHECTOMKMM CBOMCTBaM
TEeKCTU/IbHbIX MaTepuranos. Ocoboe BHUMaHME yAe/IeHO OTeYECTBEHHbIM pa3paboTKam B 061aCTU CUHTETUYECKMX
TKaHen, yTenaAaloWmMX MaKeToB, OFHECTOMKMX MPOMWUTOK U aHTUCTATUYECKMX BOJIOKOH. [MpoaHanuM3npoBaHbl
MEeTOZbl KOMM/JIEKCHON OLLEHKM KayecTBa MAaTepuanos, BKAOYAA YHKUMIO KenaTeNbHOCTU XappWHITOHa M
rpadoaHannTuyeckne noaxodbl. OTAENbHO PACCMOTPEHbl pe3ynbTaTbl  WUCCAEA0BAHWIA,  KacaloLmxca
[0JITOBEYHOCTM 3aLLMUTHBIX CBOMCTB TKAHEN Npu aKkcnayaTauuun. MoadyépKmMBaeTcsa poJib MMNOPTO3aMELLEHUA KaK
dbaKTOpa TEXHOIOIMYECKOTO Pa3BUTUA TEKCTUABHOM OTpacau Poccum 1 noBbiweHus 6esonacHoctn Tpyaa. Caenax
BbIBOJ, O CNOCOBHOCTM OTEYECTBEHHbIX Npou3BoguTeneit obecneymBaTb HEOOXOAMMbIN YPOBEHb 3aWUTbI NpU
YC/I0BUWN CTPOTOro KOHTPO/IA KaYecTBa U BHeAPEHUS MHHOBALWIA.
Kntouesble cnosa:
cneuogexaa, 3alMTHble TKaHWM, MMMNopTOo3amelleHne, PU3NKO-MeXxaHMYECKMe CBOMCTBA, OFTHECTOMKME
MaTepuanbl, aHTUCTaTUYECKME CBOICTBA, yTENAAOLLME NPOKNAAKM, METOAbI OLLEHKU KayecTBa,
NPOW3BOACTBEHHbIM TPAaBMATMU3M, CUHTETMYECKME TKaHW, TENNOBAA 3amTa,
NM3HOCOCTOMKOCTb, 6e30MacHOCTb TpyAaa.

Bazhenova A.O., Fomina E.R.
ASSESSMENT OF WORKWEAR FABRIC QUALITY UNDER IMPORT SUBSTITUTION CONDITIONS

Annotation
This article explores the quality assessment of fabrics used in the production of protective workwear under
the conditions of import substitution. It reviews recent scientific studies on the physical, mechanical, thermal,
hygienic, and flame-retardant properties of textile materials. Special attention is given to domestic developments
in synthetic fabrics, insulating multilayer systems, flame-resistant treatments, and antistatic fibers. The study
analyzes comprehensive evaluation methods such as the Harrington desirability function and graphical-analytical
approaches. It also examines data on the durability of protective properties during use. The paper highlights the
role of import substitution as a driver of technological advancement in the Russian textile industry and a factor
contributing to improved occupational safety. The findings confirm that domestic manufacturers are capable of
meeting protection standards, provided strict quality control and continued innovation are maintained.
Keywords:
workwear, protective fabrics, import substitution, physical and mechanical properties, flame-resistant
materials, antistatic properties, insulating layers, quality assessment methods, occupational injuries,
synthetic fabrics, thermal protection.
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BsepgeHue

CneumanbHas (3awWmMTHaAnA) oaexaa ABNAETCA OAHMM U3 KAKOUYEeBbIX cpeacTs obecneyeHma 6e3onacHOCTU
Tpyaa. OHa npegHasHayeHa Ans 3awWwmTbl paboTHUKOB OT Heb1aronpuUATHbIX GpaKTopoB NpomsBoAacTBa — byab TO
3KCTPEMAasIbHbIE TEMNEPATYPbI, OTKPbITOE NAAMA, IEKTPUYECKUNE PA3PALbl AN NPOMbILWIEHHbIE 3arPA3HUTENN.
K cneuopexkae npeabaBAAOTCA YHUBEPCasibHble TpebOOBaHUA: OHA A0/IKHA ObiTb MPOYHOMN, N3HOCOCTOMKOWM,
yA06HOW, rurneHnMyHomn n besonacHom ansa Yyenoseka. OT KauecTBa MaTepuasios, U3 KOTOPbIX M3rOTOB/IEHA TaKan
OfeXKAa, HaNPAMYIO 3aBUCAT KU3Hb M 340pPOBbe PabOTHUKOB. HecnyyallHO OTCYTCTBME WMAM HEHagNeKallee
NPUMeEHEHWE CheLoAeKabl PAacCMATPMBAETCA KaK OofHa U3 MPUYUH NPOU3BOACTBEHHOrO TpaBmaTuama [14].
Hanpumep, B }kenesHogoporKkHoW oTpacau PO 3a nocnegHue roabl 40 3—9% cmepTenbHbIX HECYACTHbIX C/lyYaeB
6bI2IN CBA3aHbI C TEM, YTO PaBOTHMKM HE NCMNOJIb30BANN CNELLOAEKAY UAM CPeacTBa 3alMTbl B MOHOM 06bEMe
WM UCNOIb30BANN UX HEHaA/eXalwmm obpasom [14]. MosToMy NOBbIWEHWE KAYeCTBA U HAAEKHOCTM 3aLLUTHbIX
TKaHel — o4Ha 13 BaXKHeMwWmnx 3a4a4 B 06,1acTv oxpaHbl Tpyaa.

B coBpemMeHHbIX yc/noBUAX 0COBYI0 aKTyanbHOCTb NPUOBpeTaeT Tema MMMNOPTO3aMELLEHUA B /IETKOM
npombiwaeHHOCcTU. CaHKLMOHHbIE U FreononmTuyeckme paktopbl nocne 2014 roga 3acTaBUAN POCCUNCKMIA PbIHOK
NepeopueEHTUPOBATLCSA Ha BHYTPEHHWE PECcYpCbl U CHU3UTb 3aBMCMMOCTb OT MMMNoOpTa maTepuanos [18]. PaHee
3HauYMTEeNbHAA O0NA TKaHel Ans cneuodeabl BBO3WMIAcb M3-3a pyberka, BKAOYAA BbICOKOTEXHONOTUYHbIE
OTFHECTOMKMEe, aHTUCTATUYECKME W ApYyrMe CneunanmMsmMpoBaHHble MaTepuasbl. Tenepb e peanusytoTcs
NpPOrpammbl 3aMeLLEHNA UMMNOPTHbIX TEKCTU/IbHbIX MAaTEPMAIOB OTEYECTBEHHbIMW aHanoramu. B pesynbTate K
2024 roay BHYTPEHHAA NPOAYKUMA MPAKTUYECKM MOMIHOCTbIO MOKPbIBAaEeT NOTPebHOCTU: 06bemM NPOM3BOACTBA
cneuoaexabl B PO npesbicnn ob6bem nmnopTa B 274 pasa (4ons MMNOPTHOM npoayKumun meHee 0,5% pbiHKa B
WwTyKax) [18]. MMnopTHble MNOCTAaBKM CBEAEHbI K MWHMMYMY W COCTOAT MPEUMYLLECTBEHHO W3 AelleBbIX
X/10N4aTobyMaXKHbIX YHUPOPM HU3KOro LEeHoBOro cermeHTta [18]. HanpoTus, NoAaBAAtoWas YacTb CJIOMKHOM
3aLWMTHOM o4eXKabl Tenepb NPOU3BOAUTCA BHYTPU CTPaHbl — MO HEKOTOPbLIM AaHHbIM, yxKe K 2019 roay ao 98,8%
cneuoaexabl Ha POCCUMICKOM pbiHKe 6bl10 oTeyecTBeHHOro npomssoactea [18]. Takaa cuTyauma OTKpbIBaeT
HOBble BO3MOHOCTU A/1A PAa3BUTUA POCCUMIACKON TEKCTUABHOM OTPAC/AN, HO M BO3NaraeT OTBETCTBEHHOCTb 3a
obecneyeHne Hagexalero KayecTBa BbiMycKaeMblX MaTepuanos. [ocyaapcTBo yaenseT 3SToMy NpuUcTasbHoe
BHUMaHMe: Hanpumep, B anpene 2024 r. MNpe3naeHT PO nopy4yna NpUHATb Mepbl N0 YBEJNYEHUIO aCCOPTUMEHTA
OTeYeCTBEHHOM FOTOBOM CMELOAerKAbl, @ TaKXe MNPOM3BOACTBY HEroplouMX TKaHEM, NPAU W HETKaHbIX
MaTepunanoB Ha OCHOBE apaMMAHOro BosiokHa [17]. [laHHOe nopy4yeHue OTparkaeT NPUOPUTETHYHO 3afdadvy —
€034aTb KOHKYPEHTOCNOCOOHbIE OTEYECTBEHHbIE aHa/I0MM BbICOKOMPOUYHbIX M OTHECTOMKUX MaTepuanos, paHee
BO MHOIOM 3aBUCMMbIX OT MMMOpPTA.

B 3TMX ycnoBusX akTyasibHbIM ABAAETCA aHa/IM3 KayecTBa TKaHeW gnsa cneuodeabl UMEHHO C TOYKM
3peHus MmnoprosamelleHns. HeobxoaMMo OLLEHUTb, HACKO/IbKO OTEYECTBEHHblE MaTepuanbl COOTBETCTBYHOT
CTpOornm TpeboBaHMAM 6E30MacCHOCTM M IKCNAYyaTaLUK, U KaKMe TEXHONOTUM NPUMEHAIOTCA ANA YAyYlleHna nx
CBOWMCTB. HacToAWas cTaTbsl NOCBALLEHA PACCMOTPEHMIO METOL0B OLEHKM KauyecTBa 3alLMTHbIX TKaHeMn, a TaKkKe
0630py TMNOB M CBOMCTB COBPEMEHHbIX MaTepuasioB ANA cneuoaeKapl (BKAoUYan yTenaeHHble, CUHTETUYECKUE,
OTHECTOMKME U aHTUCTaTUYECKME) B KOHTEKCTE MMMOPTO3aMeLLLEeHUS.

Llenu uccneposaHumn

Uenb paboTbl: npoaHanuMsMpoBaTb KauyecTBO MaTepuanoB chneumanbHOW odexAbl B YCAOBUAX
MMnopTo3amelleHns, obobwmB coBpemMeHHble TpeboBaHMA, MeToAbl OUEHKM WU [OCTUXKeHMAa B obnactu
pa3paboTKK 3aLLUTHBIX TKAHEN.

[Ona 4oCTUXEeHMA yKa3aHHOM LLe/in B CTaTbe peLlatoTca cneayowme 3a4auun:

1. AHanu3 TeHOEHUMIA MMNOPTO3aMELLEHNS B CErMEHTe TKaHel ANs cneuoaexabl U UX BAUAHMA Ha
ACCOPTUMEHT M TpeboBaHMSA K KauecTBy MaTepunasos.

2. 0630p MeToA0B OLIEHKM KayecTBa TEKCTU/IbHbIX MaTepuanos Aaa creumanbHON oaerKabl, BKAOYas
CTaHOAPTHbIE UCMbITaHWUA U KOMIMJIEKCHbIE MOKa3aTenn.
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3. MWccnepoBaHue TUMOB W CBOMCTB TKaHeM, WCMOAb3yeMbIX B CheuoAexae: yTenastouime
MHOTOCNOMHbIE MaKeTbl, MaTepuasbl HA OCHOBE CMHTETUYECKMUX BOJIOKOH, TKAHW C OFHECTOMKOM MPONUTKOM U
QHTUCTATUYECKMMM XapPaAKTEPUCTUKAMM.

4. CBaA3b KayecTBa cneuoaexapl ¢ 6e30nacHOCTblO TPyAa — PaCcCMOTPEHUE BAUAHUA CBOMCTB
MaTePMaNoB Ha YypoBeHb MNPOU3BOACTBEHHOFO TpPaBMaTM3ma M 060OCHOBaHME HeOBXOAMMOCTM BbICOKUX
CTaHAAPTOB KayecTsa Npu 3amMeLLeHUM MMNOoPTA.

0630p nuTepartypbl

O4HMM M3 BaXKHbIX 31eMeHToB 6e30macHbiX YC/A0BUM TpyAda ABAAETCA Ha/AM4Me KadvyecTBeHHOM
cneuoaexabl [9]. B HayuyHOM nuTepaType WMPOKO UCCAeAYHOTCA BOMPOCHI NPOU3BOACTBEHHOIO TPAaBMaTM3Ma U
NPodUAAKTUKM HECHACTHbIX C/lydaeB Ha NponssoacTtse [14]. OTmeyeHo, YTo NnpuMeHeHue 3dPeKTUBHbIX CPEACTB
WHAMBUAYA/NIbHOW 3alMTbl, BK/OYAs CNeuoaekay, MO3BOMSET CYLWECTBEHHO CHU3UTb PUCK TPaBm U
npodsabonesaHnin. N.A. boictpos u .U, XapnamoBa npoBenn aHanM3 CTATUCTUKM TpPaBMaTM3MA Ha
NpeanpuUATUAX TPaAHCMOPTa M MOKasanau, YTO OTCYTCTBME WAM HEUCNONb30BAHWE CNELOoAEXKAbl HANpPAMYHO
KOppenupyeTr ¢ poctom TpaBmaTmama. Mmm obocHoBaHa HeobBXO4MMOCTb CO3L4aHMA Cheuvann3npoBaHHbIX
CEPBUCHBIX LLEHTPOB Mo obecneyeHnto paboTHMKoB CMU3, 4TO NO3BOAUT MOBLICUTb AOCTYNHOCTb KauyeCTBEHHOM
cneuoaexabl U YMeHbLUUTb CyYyan eé HenpumMmeHeHus. BbiBoabl nccnenosaTenein og4HO3HaYHbl: obecrnevyeHne
PabOTHMKOB COBPEMEHHON W KayeCTBEHHOM CcrneuuasbHON o4eX[Aon — K/AYEeBOEe YCI0BME CHUMKEHUA
TpaBMaTM3Ma Ha NPOU3BOACTBE.

Mepexon Ha oTeyecTBEHHbIE MaTepuasbl B NPOM3BOACTBE CMELOAEKAbl CONPOBOMXKAANCA POCTOM YMCaa
nccaefoBaHU, NOCBALLEHHbIX KaYeCcTBY M CBOMCTBAM HOBbIX TKaHel. B nocnegHue rogbl pbiHOK cneuoaeKabl B
Poccun feMoHCTpUpyeT 3ameTHble USMEHEHUSA MO BAUAHMEM NPOrpamMmm MMNopTo3ameLleHnn. Kak oTmevaeTca
B aQHaNMTUYECKMX 0030pax, caHKumu 2014-2024 rogosB CTUMYAMPOBASIM JIOKANM3ALMIO: €CN  paHblue
3HAuYMTeIbHaA YacTb CNeLMaan3nPoBaHHbIX TKaHeN M FOTOBOM SKMMMPOBKM MMMOPTMPOBA/AC, TO K HAacToALWEMY
BPEMeHM pa3paboTaHbl OTEYECTBEHHbIE aHANOMM M HajnaXKeHo cobCTBeHHOe NPOW3BOACTBO OO/bLIMHCTBA
nosuunit [18]. Yke k 2019 r. nopsaaka 90-99% crneyoaekabl, UCNONb3YeMOl B MPOMbIWAEHHOCTHM (Hanpumep, B
HedTerasoBom CEKTOpe), cocTaBnsna NPOAYKUMA POCCUIACKMX npousBoauTeneit. MmnoprosameuieHue ocobo
NPOABUHYIOCb B CErMEHTE C/I0KHOW 3alUMTHON oaexAbl: NOSBUIUCH OTEYECTBEHHbIE OFHEeCTOMKME TKaHM,
membpaHHble MaTepuanbl, XMMUYECKM CTOMKME M T.4. Tem He MeHee, 4YacTb BbICOKOTEXHOIOMMYHbIX
KOMMOHEHTOB (Hanpumep, «yMHbIe» MaTepuabl, CI0KHbIE KOMMO3MLMOHHbIE TKAHW) A0 HeAaBHErO BPeMEHU
MoYTM MONHOCTbIO 3aBO3Wsach M3-3a pybexka. Celyac MX NPOM3BOACTBO HauyMHAKOT OCBamBaTb M B Poccuuy,
napasnfefsibHO COBEPLUEHCTBYA TEXHO/IOTMM MowmMBa M 06paboTKM TKaHel. TakMm 06pa3om, B HAYYHbIX
WUCTOYHMKaxX NoAYE€pKMBAETCA ABOAKAA 33434a: C OAHON CTOPOHbI, AOCTUYb MAKCMManbHOW HE3aBUCMMOCTHK OT
MMMOPTa, C APYron — He yCcTynaTb eMy Mo KayecTsy M MHHOBALMOHHOCTM MaTepPUasos.

KauecTBo TKaHel ana cneuoaexabl Uccneayetcs No HECKO/IbKMM HanpasaeHuAM. Bo-nepBblx, 3TO OLeHKa
TENIOBbIX M KAMMATUYECKNX CBOMCTB MaTepmnanoBs 414 CPeaCcTB 3aWwmThbl OT Xxono4a. Tak, A.P. Kamaposa nposena
aHa/N3 acCoOpPTMMEHTA YTENNAOWMX NPOKNAAOK (yTenauTenen), NpuMeHAemMbIX B CreLoaexae ANA XON04HbIX
KNMMATMYECKMX YCNOBUI. MOKa3aHO, YTO OCHOBHOM KOMMOHEHT TaKOM o4 Abl — YyTENAAIOLWAA NPOCAONKA — BO
MHorom onpegenset ee 3¢pPeKTMBHOCTb. ABTOPOM PACCMOTPEHbDI KaK HaTypasibHble YyTENAUTENN (LepCTb, BaTUH
W Ap.), TaK U CMHTETUYEeCKMe (Hanpumep, CUHTEMOH, MaTepwanbl TmMna Thinsulate n gp.). OTmeyaeTca, yTo
COBPEMEHHbIN maTepuan Thinsulate obnanaet yHMKanbHOM KOMBUHaALUMEN NEerkKoCTU U TeNA0U30NALMN: OH He
TepAeT CTPYKTYpbl NOC/AEe MHOFOKPATHbIX CTUPOK, He CBa/IMBAETCA M He paccnamMpaeTcs; Mo cnocobHocTu
coxpaHaTb Tenno Thinsulate 3HaunTenbHO NpesocxoauT Nyx [11]. OaHaKo y AaHHOro MaTepmana GakTUYECKM HeT
aHa/IoroB B MMpe, YTO CO343€eT BbI30B A/1A MMMOPTO3aMelleHna — TpebyeTca pa3paboTKka conocTaBUMbIX MO
CBOICTBaM OTeYeCTBEHHbIX yTenautenei. CpaBHUBAA HaTypasibHbIe U CUHTETUYECKME YTEMNAAIOLWLME NPOKAALKMY,
A.P. KamapoBa BblgensieT Mx MAOCbl U MUHYCbl. HaTypanbHble yTenautenu (Hanpumep, LWePCTAHbIe)
obecrneymBaloT BbICOKYIO TEmna03awmTy, XOpOLWYl BO34YXONPOHULAEMOCTb, TUIPOCKOMUYHOCTb U He
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HaKaMn/IMBatoT CTAaTUYECKOE 3/IEKTPUYECTBO. X He4OCTaTKM — 3HaUMTe IbHaA ycaAKa NPY HAMOKaHUMW, CKIOHHOCTb
K CMATUIO, BONbLUOK BEC, NOABEPHKEHHOCTb THUEHWUIO U BbICOKasA CTOMMOCTb. CUHTETUYECKME yTenanTtenun bonee
[ONTOBEYHbI, YIPYIK, SKOHOMMYHbI, COXPaHAIOT GOopMy, He BbI3bIBAOT a/IepPrMm U OTBOAAT BNary. B To e Bpems
OHM 0b6blYHO 06/M1a4a0T MWL CpefHEeN CTeneHblo Tenaou3oNAUMn U cnocobHbl anekTpusosaTtbea. Kavectso
yTennurtens, no AaHHbIM UCCNe0BaHUA, PEKOMEHAYETCA OLEHMBATb CPA3y MO Les oMy KOMNAEKCY KpUTEpUEB:
TENJIONPOBOAHOCTM (TEN0M30MALMK), BO3AYXONPOHULAEMOCTU, BNAFOMOI/NOWEHNIO, TOAWMHE M  Macce,
CNOCOBHOCTM  BOJIOKOH  MMUIPUpPOBATb, IKONOTMYECKOW 6e30MacHOCTH, aHTUCTAaTUYECKMM  CBOMCTBAM,
OTFHECTOMKOCTH, [ONrOBEYHOCTM, YCTOMUYMBOCTM K Aedopmaumam, CROCOOBHOCTU yaepKuBaTb Gopmy W
npurogHocTn K ymctke [11]. Takolh MHOroGaKToOpHbIM Noaxos NO3BOAAET 0O6BEKTUBHO CPABHWUTL Pas/iNUHbIe
maTtepuanbl 1 BbiIbpaTb ONTUMaNbHbIN 414 KOHKPETHbIX YCI0BUIA SKCNAyaTaLUM.

Bo-BTOpbIX, CyLLECTBEHHOE BHUMAHMWE YAENAETCA MEXaHUYECKMM U TUTMEHUYECKMM CBOMCTBAM TKAHEN Ha
OCHOBE CUHTETUYECKUX BONIOKOH. C pasBUTMEM XMMUYECKOWN MPOMBILIEHHOCTN O0NA CUHTETUKU U CMECOBbIX
TKaHel B creuogexae noctoaHHo pacTét. A.A. Kupuaamn n O.C. CayKkoBa npoaHannsuposann ¢pusmMKko-
MeXaHMYeCKMe NOKasaTen pas3IMYHbIX KOMIMJIEKTOB CNeLoaeabl A4 CTpouTenei, CpaBHUB HOBbIMA OMbITHLIN
KOCTIOM M3 COBPEMEHHOM CUHTETUMYECKOW TKaHM C TPAAMUMOHHBLIM KOCTIOMOM M3 CMECOBOW (X/N0MKOBO-

V) o - T
NonnMapupHoOi) TKauu [12]. BbifiBNE€HO, YTO NPU HECKOIbKO MEHbLLEN NOBEPXHOCTHOM NAOTHOCTM (187 — Npotns

212 #) UYMCTO CUHTETUYECKada TKAaHb He YCTyMaeT CMELUAHHON MO NPOYHOCTHbIM MOKAasaTensm, a Mno psaay
napameTpoB AaxKe nNpeBocxoauT eé 6onee Yyem B 3 pasa. JIErknii CUHTETUYECKUIA MaTepuan obecneymn BbICOKYHO
PaspbIBHYIO MPOYHOCTb U M3HOCOCTOMKOCTb MPM CYLLECTBEHHO MeEHblueM Bece KocTiomMa. OTmeyeHo, 4To
MCMNO/Ib30BaHWE TAaKOW TKAHW MNO3BOJIAET MNOBLICUTb AONTOBEYHOCTb CNELoAeKAbl M MOBbICUTb KOMPOPT 3a CHET
CHUXKeHMA obuweit maccbl KomnnekTa. [JaHHoe uccnefoBaHME AEMOHCTPUPYET MOTEHUMan COBPEMEHHbIX
CMHTETUYECKMX MATEPUAIOB B YIy4LLUEHMM KaYecTBa cneLoaeapl: 61arogaps MM BOSMOXKHO 3aMEHUTb TXKe/Ible
xnionyaTobymarkHble TKaHM 6onee nerkMmm, Ho NPOYHbLIMKM aHasoramu 6es yuepba A8 3aWNUTHBIX CBOMCTB. ITO
0COBEHHO Ba)XHO B YCAOBMAX MMMOPTO3aMELLEHMA, TaK KaK OTeyecTBEHHas NPOMbIWAEHHOCTb OCBOW/IO
NPOW3BOACTBO LMPOKOIo CNEKTPA NOANIPUPHBIX U CMECOBbIX TKAHEN.

Cnepyrolmii BaXKHbIM aCMeKT — OrHeCTOMKOCTb M MoXKapobe3onacHOCTb MATepuasioB CheLofexsbl.
JlerkoBocnnameHAEMOCTb 04K Abl NPEACTABAAET CePbe3HY0 ONACHOCTb: NO CTAaTUCTUKE, BbICOKAA rOptoYecTb
TEKCTU/IbHbIX MaTepMasoB M ObICTPOe PacnpoCTpaHeHWe NaamMeHn NPUBOAAT K TAMKENbIM NOCAeACTBUAM NpPU
noapax [1]. B cBA3M € 3TMM BO MHOTMX CTPaHax 3aKOHOAATE/IbHO 3anpeLLeHO NPUMEHEHME rOPIOYNX TKaHel npu
W3roTOBNAEHUWN Cneuoaexabl Ana paboT BO B3PbIBO- M MOXKAPOOMACHbLIX YC/NOBUAX (Hanpumep, Npu pucke
KOHTaKTa C pacKafieHHbIM METa/ZIOM), a TaKXKe [ANA o4exAbl AeTel, MNOMWUAbIX, AN NOCTe/bHbIX
npuHagnexXHocTel 1 T.n.. oatomy paspaboTka 3pPeKTUBHbIX OFTHECTOMKMUX TKAHEN U NPOMUTOK — NPUOPUTETHANA
3a4a4a B Nlerkoi npombiwneHHoctu. [iocceHbueBa u ap. (Chemical Journal of Kazakhstan, 2024) nposenu
nccnenoBaHWe NO CO34aHMI0 OrHE3aLWMTHbBIX COCTaBOB A1 06paboTKM NONMIGUPHDBIX U XAOMKONOANIPUPHBIX
TKaHel. ABTOpamM NPOaHaNM3MpPOBaHbI CYLLECTBYOLIME METOAbI NPUAAHUA TKAHAM TPYAHOBOCM/IAMEHAEMbIX
CBOWCTB W nNpeasioXeHa COOCTBEHHAA TEXHONMOMMA MPONUTKW, BKAKOYAKOWAA COCTaBbl HAa OCHOBe
rekcametadocdarta HaTpuA, NOANITUNEHTSIMKONA U MOYEBMHBbI. B KauecTtBe 06BHEKTOB MCMbITaHWIA BbiGpaHbI
HECKO/JIbKO BMAOB TKaHel pa3Horo coctaBa (100% nonumactep M CMecu NOAMSCTEPA C XIOMKOM Pas/IMYHOWM
NAOTHOCTK). Pe3ynbTaTbl NMOKAa3a/M, YTO pa3paboTaHHble OrHe3awWwmTHble MPONUTKU IPPEKTUBHO CHUMKAOT
roptoyectb matepuanos. Bbliv nogobpaHbl ONTUMAJIbHbIE KOHLLEHTPALUMKW MPOMNUTLIBAIOWMX KOMMNOHEHTOB U
peXKMMbl TePMOOBPAaBbOTKKN, NPU KOTOPbIX AOCTUraeTca Tpebyemas OrHeCTOMKOCTb. BaXKHO MoAYepKHYTb, YTO
orHesawuTHas 0bpaboTKka He yxygwwuaa PU3NMYEecKMX M NoTpebuTeNnbCKMX CBOMCTB TKaHel. Mo 3akntueHuto
aBTOPOB, HaHeCeHMe [JaHHbIX COCTaBOB obecneymBaeT TKaHAM YCTOMUYMBOCTb K MNAaMeHU 6e3 CHUXKeHuA
NMPOYHOCTU U APYIUX KA4YeCTBEHHbIX NOKA3aTesNel, YTo AeNaeT TEXHONOTUIO NPUTOAHON ANA NPOMbIWAEHHOMO
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npumeHeHuna. Takum o06pa3om, oOTeYecTBEHHAA HayKa MpeanaraeT pelweHusa, MNOo3BOAAlOWME MNoAydYaTb
Heroprovme TEKCTUAbHblE MaTepuasibl, COOTBETCTBYOLLME MUPOBbBIM CTAHAAPTAM, U3 AOCTYMHbIX KOMAOHEHTOB —
YTO NOJIHOCTbIO BNUCHIBAETCA B KOHLEMNUMIO MMNOPTO3aMeLLEHUA.

HakoHel, 3Ha4MMmbI/A NNacT UCCAeAOBaHWI MOCBALWLEH MeTOAaM KOMMJIEKCHOM OLEHKU KayecTBa
MaTepuanos Ans crneuoaexapl. TPaANULMOHHO CBOMCTBA TKAHEN OLLEHMBAIOTCA NO OTAENbHbIM MOKA3aTensim
(npoyHOCTb NpW paspbiBe, UCTUPAEMOCTb, BO3AYXONPOHULLAEMOCTb, rMAPOPOBHOCTb, 3NEeKTpU3aumMsa u ap.),
cornacHo IOCT u oTpacneBbiMm cTaHgapTam. OgHako Ana 0606WeHHON CPaBHUTENbHOM OLEHKM pPasHbIX
06pasyoB NPUMEHALOTCA U MHTerpanbHble meToankun. Tak, T.A. [lobpoBonbcKas u A.A. MacnoBa npeasioxKuam
MCNoNb30BaTb FPadOaHANUTUYECKUA METOL M 0000LLEHHYIO GYHKUMIO XKenaTenbHOCTU XappUHITOHA ANA
KOMMNIEKCHOM OLLEHKM YPOBHS KayecTBa TKaHel cneuoaexabl [9]. B nux pabote (2023 r.) aecATb 06pa3LLOB TKaHEM
6b11M NPOAHANM3NPOBAHbI C MOMOLLBIO ABYX YKa3aHHbIX METOA0B, PACCUUTLIBAICA MHTErPasibHbIN NOKasaTesb
KayecTBa Karkaoro obpasuya. CornacHo yCTaHOBAEHHbIM KPUTEPUAM, MWUHMMANBbHO LONYCTUMbIA YPOBEHb
KOMMJIEKCHOTO NoKasaTena D 6bia1 NpuHAT paBHbIM 0,64 (HUMKHAA rPaHULLA OLLEHKM «XOPOLLO»). BbiaBNEHO, YTO
oba noaxopa (M rpadoaHanUTUYECKUin, U GYHKLMA XKenaTeNbHOCTU) Oanu cornacylowmecs pesynbTaTbl: B
BblbopKe 06pa3LoB TKaHM N2 4 1 Ne 8 umenn Heya0BNETBOPUTENbHbIN YypoBeHb KadecTsa (D < 0,64) u notomy He
MOTYT PEKOMEHA0BATLCA A4/1A NOLWMBa cneuoaeKabl. OcTanbHble 06pasubl NPOAEMOHCTPUPOBAIM NPUEMAEMOE
n xopoliee Kavyectso (D ot ~0,70 ao 0,93). Takum 06pa3om, KOMMNAEKCHaA OLeHKa NO3BOINMNA BbIABUTbL Cnabble
MaTepuanbl, He yAOBNETBOPAOWME MOBbIWEHHbIM TpeboBaHMAM 6e30MacHOCTU. ABTOPblI OTMEYAOT, 4TO
rpapoaHanUTUUYECKNIt MeToa, (OCHOBaHHbLIM Ha naowaan ¢urypbl, 06pa3oBaHHON HOPMWUPOBAHHbLIMMU
NMoKasaTeNsimMu CBOMCTB) U QYHKLMA KenaTenbHOCTU XapPUHITOHA AOMNOHAT APYr Apyra U MOTyT YChewHo
NPUMEHATLCA ANA PaHXMPOBAHMA MATeEPMANOB Mo obLeMy YpOBHIO KavecTBa [9]. MpuMeHeHWe TakMx MeToL0B
0COBEHHO aKTyanbHO NPU PACLUMPEHUM ACCOPTUMEHTA OTEYECTBEHHbIX TKAaHeW: OHO MomoraeTt ciay*Kbam
KauyecTBa OTC/IeXKMBaTb COOTBETCTBME HOBbIX MaTepuanos TpebosaHuam FOCT (Hanpumep, TOCT P 57877-2017
Ha cneyoaexay [8] [9]) M oTBUpaTb Nyyline aHaNorM UMMNOPTHBLIX 06Pa3LoB.

TaK»Ke MHTepec NpeacTaBAAtoT paboTbl, rae OLEeHMBAETCA A0/ATOBEYHOCTb 3aLLMTHbBIX CBOMCTB TKAHEN B
npouecce akcnayaTaumu. E.A. EdaHos u 10.C. LycTos (2021) npoBenu uccneaoBaHUA U3MEHEHUI KaYeCTBEHHbIX
rnokasaTtenen TKaHeW cneuofexnbl PabOTHUKOB aBTOPEMOHTHbIX NPEANPUATUIA B YCOBUAX PeasibHON HOCKU
[10]. OHM cpaBHUAM HECKONBKO MAPOK TKAHEMN, LULMPOKO NPUMEHSAEMBIX ANS CNELLOAEXKAbl aBTOMEXAHMKOB (B TOM
ynucne CMecoBble M C CneumanbHbIMM  MOKPbITUAMKU  Tuna «KOHCYyn AHTMCTaT»), Mo napameTpam
HepTENPOHMLLAEMOCTN, MACTOCTOMKOCTU M NPOYHOCTU A0 M MOCAE MHOTFOKPATHbIX CTUPOK. BbIACHMIOCH, YTO
HEOAHOKPaTHbIE CTUPKM OLLYTUMO BAUSIOT Ha MAC/1I00TTaIKMBAlOLME CBOMCTBA MaTepumanos — y paga obpasuos
nokasaTteflb YCTOMYMBOCTM K MNPOMUTBLIBAHUIO MacC/O0M 3aMeTHO CHUM3uAcA nocne 25-50 UMKNOB CTUPKMU.
OpHOBpPEMEHHO 3aMepbl Pa3pbIBHOM Harpy3KM NOKa3aiv YyMeHbLUEHWE MPOYHOCTM TKAHU NO Mepe HaKoMieHuA
CTUPOK M BO3AENCTBMA TEXHOJIOTMYECKUX KUAKOCTeN (Hanpumep, TPAHCMUCCMOHHOTO Macna). CreneHb
Aerpajaumy pasanyanach 418 pasHbIX MaTePMaioB: HEKOTOPbIE COBPEMEHHbIE CMECOBbIe TKaHW (Hanpumep, ¢
BOZO- M MAC/NIOOTTa/IKMBAIOLWEN NPOMNUTKOM) COXPaHAAN NPUEMIEMYIO MPOYHOCTb AaKe MOC/e UHTEHCUBHOW
aKcnayaTaumu, Toraa Kak 6osee gelleBble caprkesble TKaHW Tepann Ao 40-50% NpoYHOCTHbIX NOKa3aTenemn. 3Tu
pesynbTaTbl NOAYEPKMBAIOT HEOOXOAMMOCTb Y4YMUTbIBAaTb PECYPC WM YCA0BMA 3KCNayaTaumu npu Bblibope
MmaTepuana: BakHa He TONbKO Haya/ibHas CTOMKOCTb HOBOWM TKaHW, HO U COXPaHeHMe 3aLLUTHbIX CBOMCTB Ha
NPOTAXEHUN BCETO CPOKA CNYXKObI cneLoaexabl.

B uenom o630p nnTepaTypbl NOKasbIBaeT, YTO B nocsiegHue roapl B Poccnmn chopmmnpoBanacb HayyHas
6a3a, nopaeprkvBalOWan Kypc Ha MMMoOpTo3amMelleHMe B cdepe 3alMUTHbIX TEKCTUAbHbIX MaTepuanos.
NccnenoBaHWA 0XBaTbIBAKOT LUMPOKMIA CNEKTP BOMPOCOB — OT Pa3paboTKM HOBbIX yTenauTenen n orHesalMTHbIX
NPONUTOK A0 COBEPLUEHCTBOBAHMA METOLO0B OLEHKM KayecTBa WM M3YYEHWUA 3KCMAyaTaLMOHHON CTOMKOCTM
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TKaHel. ITo co3faeT NpPeanocbiIKM AA MOBbIWEHUA KayecTBa OTEYECTBEHHOM ChneuoaerKabl A0 YPOBHSA
MWPOBbIX CTAaHAAPTOB.

Pe3ynbrat aHanusa

MmnoprosamelleHne W KayecTBO MmaTepuanoB. MccnegoBaHMA NOATBEPXKAAOT, 4YTO Nepexon Ha
OoTeyecTBEHHble MaTepuasbl AN1A CNeLoAeKAbl BO3MOMKEH Be3 CHUMXKEHUA KayecTBa usgenni. [lona MMnopTHbIX
TKaHeN B CerMeHTe crneuoaekabl celyac ceegeHa K MUMHUMymy [18], npy 3Tom oTeyecTBEHHbIE NPOU3BOAUTENN
Y)KE OCBOMAM BbINYCK OONbWMHCTBA HEOBXOAMMbIX BWAOB TKaHeM— OT JNerkux CMEecoBbIX A0
CNeunanmnsnpoBaHHbIX OFHECTOMKMX. MMNopTo3amelleHne CTUMY/IMPOBAA0 pPaspaboTKy HOBbIX MaTepwuasos:
TaK, BMecTO 3apybekHbix yTenauteneir tuna Thinsulate Havann akKTUBHee MNPUMEHATbCS KOMOMHauuu
CMHTEMOHa, LWEepPCTH, XN0NYaTobyMaKHbIX OTXOA40B U APYrMX NOKaAbHbIX pecypcoB [16]. dKkcnepumeHTanbHble
paboTbl (Hanpumep, B TAlWKEHTCKOM UHCTUTYTE TEKCTUBHOW M IEFKOW NPOMbILLNIEHHOCTM) AEMOHCTPUPYIOT, YTO
MCNONb30BaHME OTXOLOB X/IOMKa, LESIKOBOrO BOJIOKHA W LEPCTU B KAYeCcTBe YTEMNAAOLWMX NPOKAALOK BMOHE
BO3MOXHO — MOJIy4EHHbIE MHOTOC/I0MHbIE NAKEeTbI CNELOAEKAbl 0becneynBaloT Tpebyemyro TeNI03aLlmTy nNpu
NpPaBUAbHOM COYeTaHUKN cnoeB. KOHEYHO, HUM LEPCTAHOM BaTUH, HU CUHTEMNOH NOKa He A0CTUIM 3PdEeKTUBHOCTH
Thinsulate, oAHAaKO aKTUBHbLIN MOWUCK a/ibTEPHATMB MOBbLIWAET aBTOHOMHOCTb OTpPac/AnU. Ba)kHO, 4TO npwm
3amelleHNN MMmnopTa ocoboe BHMMaHME yaensieTca COOTBETCTBMIO MaTepPUasioB CTPOrMM 3KCMAYyaTaLUNOHHbIM
TpeboBaHMAM. [pMMepoM CAYXUT NepedyncrieHne Kputepues KadectBa yTtenautena [11]: oTeyecTBeHHble
aHaNOorM A0/XKHbI YA0BNETBOPATL NO BO3MOXKHOCTU BCEMY KOMMJIEKCY — OT TEPMOU30IALMUN 4,0 SKOSIOrMYECKON
6e30nNacHOCTN M aHTUCTATUYHOCTU. Takum 06pasom, MMNOpPTO3amelleHMe B JaHHOM KOHTEKCTe — He MpOoCTo
3aMeHa OJHOro MCTOYHMKA NOCTaBKMU Ha APYroi, a cuctemHas paboTta no obecneyeHuUto BbICOKOrO Kayectsa U
HaAEeXHOCTM POCCUNCKUX MATEPUaASIOB.

CoBpemeHHble BUAbI TKaHeN U ux cBolCTBA. bnarogapa HayYHbIM AOCTUMEHUAM, HA PbIHKE NOSBUAUCH
OTEYECTBEHHble TKaHM C YAYyYlWEHHbIMU XapaKTEPUCTUKAMW, paHee AOCTYNHbIMU NPEeUMYLLECTBEHHO B
MMMNOPTHbIX 06pasuax. Bo-nepBblX, HOBble CUHTETUYECKME M CMECOBble TKaHM 06ecneymBaloT BbICOKYHO
NPOYHOCTb MNPWU MeHbLUEe Mmacce. ITO MOKa3anW MUCNbITaHUS B CTPOUTENbHOW OTpacaun: obseryeHHas
nonnadupHasa TKaHb POCCUMIACKOrO NPOM3BOACTBA NPEB30OLW/A TPAAULMOHHYIO X0MKONOANIPUPHYIO No paay
MexXaHMYecKnx nokasatenei [12]. Ee npumeHeHuWe penaeT cneuogexay bonee nerkoit u ypobHon, 4to
NoBbILLIAET BEPOATHOCTb TOrO, YTO paboune byayT ee peryiapHO HOCUTb, HE UCMbITbIBaA AnckomdopTa. KocBeHHO
3TO B/AMAET M Ha 6e30MacHOCTb: KOMGOPTHAA OLEeXKAa PeXe UrHOPUPYETCA MEepPCOoHAsIoM, a 3HAYMUT, Nyyle
BbINO/IHAET CBOIO 3aWMTHYIO GYHKUUIO. BO-BTOPbIX, OFTHECTOMKME MaTepuanbl ANA CNeuoaeabl Tenepb Takxke
€034al0TCA BHYTPU CTpaHbl. ECn paHee TKaHM € apaMUAHbIM BOJIOKHOM (Tvna Nomex) NpakTUYecKkn NoaHOCTbIO
MMMNOPTUPOBANCL, TO ceilyac BegeTcAa paboTa MO NPOM3BOACTBY COOCTBEHHbIX AapPaMWAHbLIX MNOMAOTEH M
OrHesauwuMTHbIX NponuToK [17]. MpuBeaeHHOE UCCNeA0BaHNE OTHEYNOPHbIX MPONUTOK ANA NOU3PUPHbBIX TKAHEN
[1] memoHcTpupyeT, uTo Aaxe 6e3 npuBaeYeHUA AO0POroCTOALUMX MMMOPTHLIX A06ABOK MOMKHO A06UTbCA
TpebyeMoin HeroptoyecTn. ITO OCOBEHHO aKTyasbHO A/ OTpac/ei C MNOBbIWEHHbIM PUCKOM BO3ropaHus
(HedTeras, metannyprua, sHepreTmMka): paboume f0AKHbI 6bITb 06ecneyYeHbl KOCTIOMaMM, KOTOPbIE He BCMbIXHYT
OT WUCKPbI UM KanJu pacniaBfeHHOro meTanna. B-TpeTbux, pa3pabaTbiBatoTCA TKAHU C aHTUCTATUYECKUMU U
cneuyanbHbIMU CBOMCTBAMU. AHTUCTAaTUYHOCTb KPUTMYHA Ha B3PbIBOOMNACHbIX 06beKkTax M npu paboTe c
3N1eKTPOHUKOW — CKOM/IeHME 3apafa Ha O4eXKae MOXKET Bbi3BaTb UCKPY WAWN BbIBECTU U3 CTPOA YYBCTBUTE/IbHOE
obopygoBaHMe. [OCTUYb aHTUCTAaTUYECKMX CBOWCTB MNO3BOJIAET BBEAEHWE B TKaHb NPOBOAAWMX HUTEN
(Hanpumep, c yrnepoAHbIM MU METANNN3NPOBAHHbBIM BOJIOKHOM) IMB0 HaHeceHne aHTUCTAaTUYECKUX MOKPbITUIA.
B poccuiicKoli NpaKkTUKe yxe MPUMEHAITCA TKaHM Tuna «KoHCyn-AHTUCTaT» U aHaNorMyHble, coaeprKalime
aneKkTponpoBoasalmMe HUTKU no ocHose [10]. OHK obecneunBatloT OTBOA 3apAda C NOBEPXHOCTM oAaexKapl. Mpu
3TOM MCMbITAaHMA MOKa3blBalOT, YTO TaKMe maTepuasnbl MO MPOYHOCTU M M3HOCOCTOMKOCTM COMOCTaBUMbI C
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O0ObIYHBIMU MAOTHBIMM TKAHAMW U BbIEPKUBAOT MHOFOKpaTHble CTUPKKM [10]. HakoHeu, cneayeTt ynomsHyTb
cneunann3npoBaHHble TKaHW C 3aLLUTON OT XMMUYECKUX BO3AENCTBUI, BAArWU, SNIEKTPUUYECKON Ay U Ap. — UX
TOXe BCE yalle NpoM3BOAAT NOKaNAbHO. Hanpumep, nosBaeHne POCCUIACKMX MeMBPAHHbIX TKAHe NO3BOANAO
WWTb BNAro3alMUTHYIO M AblALLYO CMeuoaexany, He yCTynatoLLyto MMMOPTHbIM aHasoram. B cOBOKYMHOCTH,
pacliMpeHne JNNHEMKN OTEeYEeCTBEHHbIX TKaHeM — OT Ten/o3alUUTHbIX A0 OrHe- U 3JIEKTPOCTOMKUX —
CBUOETENbCTBYET O TOM, YTO MMMOPTO3aMELLEHNE COMPOBOMKAAETCA TEXHOJIOTMYECKMM MPOrpeccom, a He
NPUBOAMT K KOMMpomMccam no 6e3onacHocTu.

MeToabl OUEHKM U KOHTPO/Ib KayecTBa. YTobbl rapaHTMPOBaTb, YTO HOBble MaTepUasbl AENCTBUTENBHO
COOTBETCTBYIOT TPebOBaHMAM, UCMOb3YIOTCA KaK TPAaAULMOHHbIE UCMbITAHUS, TaK U KOMMJIEKCHbIE METOANKU
oueHkKK. CtaHgapTsl (TOCTbI) pernameHTUPYIOT MMHUMAJIbHbIE NMOKa3aTenn NPOYHOCTM, CTOMKOCTU K UCTUPAHMIO,
BO34YyXOMNPOHMLLAEMOCTHN, YCTOMYMBOCTM OKPACKM W Mp. ANA TKaHel cneuHasHayeHus. OgHaKo Npu Haanyuu
MHOXeCTBa anbTePHATUBHbIX MaTEepPWasNioB BO3HWKAeT 3aJaya CPABHUTENbHOIO pPaHXMpOBaHMA M Bblibopa
ONTMMaNbHOMO. 34eCb Ha MOMOLLb MPUXOAAT METOAbl KOMMJIEKCHON OLEHKKU, OnucaHHble B auTepatype [9].
MpumeHeHne GYHKUMU XKenaTeNbHOCTU XappUHITOHA, Hanpumep, NO3BOJIAET CBECTU BOEAMHO Pe3y/bTaTbl NO
[,EeCATKaM PasHbIX TECTOB M NOAYYUTb €4NHbIA MHAEKC KayecTBa 0bpasLa. Ecnm aToT MHTErpanbHbIN MHAEKC HUXKE
3a4aHHOro nopora, maTepuan bpaKkyeTcs A1A UCNONb30BaHMA B crneuogexkae. Takon noaxon y:Ke AoKasan
3 PEKTMBHOCTb: B 3KCNEPUMEHTE ABE U3 AECATU OTEYECTBEHHbIX TKaHel He NPOoLWAK NOopPor 1 BbIN NPU3HAHBI
HEenpUroAaHbIMK, TOFrAA KaK OCTa/ibHble COOTBETCTBOBA/IM YPOBHIO “X0poLlo” 1 “oTAnYHO”. 3TO NOKa3bIBAET, YTO
OarKe Npu AOMMHUPOBAHUM BHYTPEHHEro MpPOM3BOACTBA HE/Nb3A CHWMMXKATb MMaHKy TpeboBaHWI — HAMNpPOTUB,
HeobXxoaMM KecTKMW oTbop. KayecTBO [AOMKHO NOATBEPXKAATbCA MCMbITAHUMAMM M B HOBbIX, M B
3KCNyaTUpYyeMbIX COCTOAHUSAX. NocneaHee 03HaYaeT yyeT pecypca: labopaTopHble TECTbl BCE Yalle AOMNONHAOT
UMUTaLMEN CTapeHUa (CTUPKU, MEXaHMYECKUE BO3AENCTBUSA, KAMMATUYECKME LMKAbI), YTOBbl NPOBEPUTb, KaK
COXPAHUTCA 3aWmMTa Yepes rog-a8a Hocku [10]. OpraHn3auma Hag/eXKalero KOHTPOIA KavyecTBa B MacluTabax
oTpacnu — obasaTesibHOE YC/NOBUE YCMELHOro MMNOPTO3aMeLLeHUs, MHaye PbIHOK HAaBOAHAT HeAO0/NrOBEYHbIe
matepuanbl. OTpagHo, 4To dopmupyetca cuctema ceptuoukaumm CU3, Tpebylowana noaTBEpPKAEHUSA
COOTBETCTBUSA OTEYECTBEHHbIX TKaHEeN yCTaHOBAEHHbIM HOpmaTMBam [14]. Pe3ynbTaTom A0/KEH CTaTb €ANHbIN
BbICOKMI CTAHAAPT: PabOTHUK B POCCUIMCKOM CMeLoAerKae A0MKEH ObiTb TaK e 3alUMLLEH, KaK U B JydlLeM
MMMNOPTHOM aHanore.

BesonacHocTb Tpyaa M 3PpPeKTMBHOCTb cneuogexabl. KoHeyHasa uenb BCeX paccMaTpMBaEMbIX
MEPONPUATUIA — CHUXKEHWE TPaBMaTM3Ma M NPodeccUoHaIbHbIX PUCKOB 33 CYET KaYeCTBEHHOM Cneuoaexabl.
Kak BUOHO 13 CTAaTUCTUKM, caMn No cebe nporpammbl obecnedeHns CU3 He rapaHTUpYIOT 6e30NacHOCTH, eciun
oflexKaa HeynobHa MM HeAOCTaTOUYHO HaAeXKHa — N0AN MOryT eto npeHebperaTb [14]. MoaTomy yaydlleHue
noTpebuTeNnbCKUX CBOMCTB (3ProHOMMKa, KOMPOPT, AM3aliH) ABNAETCA HEOTbeMIEMOM YacTbio MOBbIWEHMUSA
KadyectBa. CoBpeMeHHble TeHAEHLMN BKAKOYAOT 3PrOHOMUYHbLIA KPOM, Apllualiye BCTaBKM, CHUMKEHME Beca
3KUMNPOBKKN 6e3 noTepu 3awmThbl [12]. Bcé 3To HanpaBieHO Ha To, YTOObI cneuoaerKaa CTasa NPUBLIYHbIM U
€CTEeCTBEHHbIM 3/1eMEHTOM TpyZa, a He 06y30i ana paboTHMKa. MmnopTo3amelleHne He O0/IKHO CBOAUTLCS
JINLLb K 3KOHOMWU UIN HE3AaBUCUMOCTU — MO CYTMU, OHO NPUHOCUT NONb3Y TO/IbKO TOFAa, KOrga oTeyecTBeHHble
MaTepuasnbl peasibHO 3alMLLAIOT JII0AEN M Cay»KaT AocTaTouyHo aonro. CosgaHue UHOPACTPYKTypbl (CepBUCHbIE
LeHTpbI Mo yxoay 3a CU3, peMOHT 1 CTUPKA) AONONHSAET 3Ty 3aAauy [14], obecneunsas nogaepaHume 3alMUTHbIX
CBOWMCTB O4€eXAbl B TEYEHWE BCEro CPOKa HOCKWU. B uUTOre, MHBECTULMM B KauyecTBO CreuoferKabl OKynatoTcs
COXPAHEHHbIMM KUBHAMMU WU 340POBbEM, CHUKEHMEM NOTePb OT HECYACTHbIX C/AYy4aeB M MOBbILLEHMEM
NPou13BOAUTENBHOCTU TPYAA.

BbiBoabl

MpoBesieHHbI aHaNM3 NOKa3biBaeT, YTO B YC/NOBMAX MMMNOPTO3aMeLleHNAs OTeYecTBEeHHaa MHAYCTpuUA
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cneuoaexabl cnocobHa obecneuynTb BbICOKMIM YPOBEHb KayecTBa TEKCTU/bHbIX MaTepuanoB MNpwu yCI0BUU
CTPOFOro KOHTPOAA M BHEAPEHUA WHHOBaLMN. OCHOBHblE BbiBOAbl MCCNELOBAHUA MOXHO CHOPMYANPOBATb
cneayrowmm obpasom:

1. MmnopTosamelleHne Kak apaiiBep pas3ButuA. OTKas OT umnopta CTUMY/AMPOBan MoAB/EeHMe
POCCUMCKMX aHa/IOrOB MPaKTUYECKM BCeX BUAOB 3aWMTHbIX TKAHeM — OT yTenauTenei A0 OrHEecTOMKUX WU
aHTUCTaTUYeCcKMX. FlocyaapcTBeEHHas NOAAEPKKA U CNPOC HA IOKaNbHYO NPOAYKLUIO NMPUBEAU K TOMY, YTO A0S
MMnopTa crneuoaexabl B PO ceroaHa cHM3MNacCh A0 CYUTAHHbIX NPoLEeHToB [18]. 3To 3HaUMUTENbHO MOBbLICUAO
TEXHONOMMYECKYI0 HE3ABUMCMMOCTb OTPACAM U OTKPbLINIO BO3SMOMKHOCTU A1A CO34aHUA COBCTBEHHOM CblPbeBOIA
6a3bl BbICOKOMPOYHbIX BOJIOKOH (apaMmnaHbIX, YriepoaHbIX U ap.).

2. PasHoobpa3sve M KayecTBO MATepnasnoB. B pacnopsaxeHUM NpoussBoauUTeNel CheLoaeKabl Tenepb
MMEETCA LWUPOKUN CNEKTP OTEYECTBEHHbIX TKaHel C HeobxoaMMbIMW CBOMCTBaMW. HaTypanbHbie U
CUHTETUYECKME YTENAUTEeNN, KOMBUHUPOBAHHbIE MHOrFOC/IOMHbIE NaKkeTbl 0b6ecneymBaloT 3alUTy OT X0/104a
BMNJIOTb A0 KpaiHe HU3KMX TemnepaTyp. COBPEMEHHbIE CUHTETMYECKME TKaHM MO3BOAIOT WKTb Hosee nerkyto,
HO npoyHyt ogexay [12], ynyywana yaobcTBo aKcnayaTauuu. PaspaboTaHbl TEXHONOMMU NPUAAHUA TKaHAM
OrHecToMKkocTu 6e3 yuwepba ana nx NPoYHocTH [1], a TakkKe AOCTYNHbI MaTepuabl C aHTUCTAaTUYECKUMMN, MACI0-
M BOAOOTTA/IKMBAIOWMMMK XapaKTePUCTMKaMKU. o OCHOBHbIM NapameTpam (MPOYHOCTb, M3HOCOCTOMKOCTb,
TenaonpoBoAHOCTb, MNo¥apobesonacHocTb M Ap.) Aydwue o06pasubl POCCUNCKUMX TKaHEM COOTBETCTBYIOT
MWPOBbIM CTAaHAAPTAM, YTO NOATBEPKAEHO UCNbITAHUAMM U UCCAELOBAHUAMMU.

3. Mertoapl OUEHKU COOTBETCTBUA. [na obecneyeHns HagNeXKallero KayecTsa NPUMEHAETCA CUCTEMA
CTaHAAPTM3aUMM U MHOFOYpPOBHEBOro TecTupoBaHuA. Hapagy ¢ knaccudeckumun [OCT-mcnbiTaHUAMM
BHEZPAOTCA KOMM/EKCHbIE MeTOoAbl aHa/n3a, No3BONAOWME UHTErpasbHO OLEHMBATb KAayecTBO maTtepuana.
Takoli noaxoa ocob6eHHO BayKeH NPU NOCTOAHHOM MOABAEHUM HOBbIX OTEUYECTBEHHbIX Pa3paboToK: 06BbEKTUBHOE
CpaBHEHME C 3TA/SIOHHbIMM MOKAa3aTeNAMM TapaHTUPYeT, 4YTO Ha pPbIHOK He nonagyT MmaTepuanbl, He
poTarueatowme oo TpeboBaHuMii besonacHocTU. Kpome TOro, akLEHT CMELWAeTca Ha UCNbITaHUS YCTOMYMBOCTM
CBOJWCTB B NpoOLLecce HOCKM (M3HOC, CTUPKMK, BHELLHMe Bo3aeicTBumA) [10], uto obecneymnBaeT KOHTPO/b HE TO/IbKO
CTapTOBOrO, HO M COXPAHAILLLEroca KayecTsa cneuoaexabl.

4. BnusHue Ha 6e3onacHOCTb Tpyaa. KayecTBeHHas cneuogexaa npamo BO3AENCTBYET Ha CHUXKEHUe
YPOBHA NpPOM3BOACTBEHHOrO TpaBmMaTMama. ObecneyeHne pPabOTHUKOB COBPEMEHHbLIMM  3aLUUTHLIMM
KOMMNIEKTAaMW COBMECTHO C OBYYEHMEM KX NPaBUAbLHOMY MCMO/Ib30BAHWUIO NMPUBOAUT K COKPALLEHUIO YMcaa
WHLWOEHTOB, CBA3AHHbIX C OTCYTCTBMEM WM HeadEeKTUBHOCTbIO cpeacTB 3awmTol [14]. BHeapeHuMe HOBbIX
maTtepuanos, 6osnee yaobHbIX U HaAEMKHbIX, NOBbILAET NPUBEPKEHHOCTb NepcoHana TpeboBaHMAM OXpaHbl
TpyAa. B uTore BbIMrpbIBalOT BCE: PabOTHUKM NOAYHAIOT yULLYHO 3aWMTy U KomdopT, paboToaaTenu — CHUXKeHue
TpaBMaTU3Ma 1 NOTePb Paboyero BpeMeHm, a SKOHOMMKA — CHUMKEHME COLMANbHbIX U CTPAXOBbIX U3LEPMKEK.

TakMum 06pa3om, aHanM3 KayecTBa TKaHeM Ana cneuodexAbl B KOHTEKCTE MMMOpTO3amelleHusA
OEeMOHCTPUpPYET yChewHoe ABWXeHWe K MosHOM obecneyeHHOCTM OTeyecTBEeHHbIMW MaTepuanammn 6es
Komnpomucca B 6esonacHoctTu. [nsA 3aKkpensieHuMa [OCTUTHYTOrO HeobxoAMMO NpoAo/KaTb HayyHble
MUcCNefoBaHUsA, HanpaB/ieHHble Ha CO34aHne HOBbIX BUAOB 3alLMTHbIX TKaHel (Hanpumep, smart-maTepuanos,
CaMOOUULLIAIOLLIMXCA MOKPbITUI, BUOCTOMKMX M Ap.), U COBEPLLIEHCTBOBATb HOPMATMBHYIO 6a3y UX oLEeHKKU. ToNbKO
npu YCcnoBUW, UYTO POCCUIACKasA cneuojexaa OyaeT oTBeyaTb CaMbiM BbICOKMM CTaHAapTam KayecTsa,
MMNOpPTO3aMeLLeHNEe AeNCTBUTEIbHO onpaBaaeT cebs, NpeBpaTUBLUMCL U3 BbIHYKAEHHON mepbl B dakTop
TEXHONOMMYEeCKOro Nnporpecca 1 rapaHT 6e30nNacHOCTN OTeYeCTBEHHbIX PabOTHUKOB.
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2024. — 22 anp. — URL: https://getsiz.ru/neprimenenie-siz-ostaetsya-odnoi-iz-gl.html (nata o6paleHua:
01.05.2025).
© baxeHoBa A.O., PomunHa E.P., 2026

YAK 62
bepaues P., npenogasatens,
OpasmeTtoBa 3., npenogaBaTenb,
Asapos M., cTygeHT,
Bbabambipagos b., cTyaeHT,
HayuHbiii pykoBoguTenb: CyneiimaHrynbies A. cTaplimnii npenogasaTens,
MexKayHapoaHbIN yHUBepcuTeT HedTH 1 raza umenun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

ABTOMATU3ALMA MAPKLLUEMAEPCKUX 3AMEPOB B MOA3EMHbIX BbIPABOTKAX

AHHOTauuA

B p[aHHON cTaTbe paccMaTpMBAETCA 3BOJIOUMA METOAO0B MAPKLIEMAEPCKOrO KOHTPONA B YC/AOBMAX
NoA3eMHbIX TOpPHbIX PaboT. AHanMsMpyloTcA MNepexos OT TPAAULMOHHbIX MHCTPYMEHTA/IbHbIX 3aMepoB K
COBPEMEHHbIM TEXHO/IOTMAM aBTOMaTMU3aLMU: Ha3EMHOMY U MOBUNBHOMY NnasepHOMYy cKaHupoBaHuio (Lidar),
doTorpammeTpun U NPUMEHEHUI0 6eCNUNOTHBIX NeTaTebHbIX annapatos (BMNA).

Kntouesble cnosa:
MapKLlenaepusa, aBTomaTmM3aumsa, nasepHoe ckaHmposaHue, LiDAR, BINJ1A B waxTax, SLAM-TexHon0runm,
noasemMHble BbipaboTKM, UMbpoBan MOAENb MECTOPOXKAEHUA.

MapKwengepus — 3To «rnasa» ropHoro npeanpmatna. OT TOYHOCTU reOMETPUYECKMUX 3aMePOB 3aBUCUT
He TONbKO 3P PEKTUBHOCTb OTPABOTKN MECTOPOKAEHNA, HO U XKU3HU IIOAEN, HaxoaaLWMXcA Nog, 3emneit. Joaroe
BPEMS MapKLUEeNAEePCKMI 3amep B WaxTe Obl/1 CUHOHMMOM TSXKE0ro PYYHOro TPyAa B YC/OBMAX OrPaHUYEHHOM
BUOMMOCTM M OMACHOCTM obpyweHnit. OaHAKo cerofHA aBTOMATM3auUMsA NpeBpallaeT 3TOT npouecc B
MrHoBeHHoe uMdpPOBOE CKaHMPOBaAHME, co3a4aBas be3ynpeyHyld MaTeMaTUMYecKylo KOMuilo NoA3eMHOro
NPOCTPAHCTBA.

Knaccuyeckre 3amepsbl € UCMONb30BAaHNEM TaXxeOMETPOB TPeBOBaNN AMTENBHOIO NPUCYTCTBUA YE/IOBEKA
B OMacHOMW 30He 3aboA. ABTOMaTM3aums npuBHecna TexHonoruto LiIDAR (nasepHoe CKaHWpoOBaHMe).
CoBpeMEHHbIA CKaHep 3a HECKOJIbKO CEKYHJ, BbIMYCKAaeT MUIMOHbLI ayvei, GUKCUPYA KaxKayto HEepOBHOCTb
CcBOoAa M 06bemM OTOUTON FOpHOW Macchl. ITO UCKIOYAET «YesIoBeYECKUit GaKTop» WU OLWMBKU OKpYrieHus,
KOTOpble B MacliTabax KpynHOro pygHMKa MOryT NpUBOANTb K 3HaYMTeIbHbIM GUHAHCOBLIM NOTEPAM.

O4HVMM M3 CambIX APKUX NPOABAEHUI aBTOMATM3ALMM CTANI0 UCMO/Ib30BaHNE aBTOHOMHbIX BECNMUAOTHbIX
netatenbHbix annapatoB (BMJIA), ocHaweHHbIX cuctemamm SLAM  (ogHOBpemeHHasa HaBurauma w
KapTorpa¢uposaHue). B ycnosusx otcyTcTusa GPS Takue ApOoHbl CNOCOOHbBI CAaMOCTOSTE/IbHO NPOJIeTaTb B ONacHbIe
OYMCTHbIE NMPOCTPAHCTBA WM 3aBasiEHHble LWITPEKMU, KyAa AOCTyNn 4yenoseky 3anpelteH. OHWM co34atoT NJOTHbIE
«06/1aKa TOYEK», KOTOPbIE MIHOBEHHO NepesaloTcs B MapKLUENAEePCKUA OTAEeN Yepes NoA3eMHble CETU CBA3MW.

ABTOMATU3aLMA 3aMepPOB LLeHHa He cama no cebe, a KaK YacTb eanHOM cuctemMbl. MonyYyeHHble JaHHble
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aBTOMATUUYECKN MHTErpUPYIOTCA B FOPHO-reonornyeckme MHpopmaumoHHble cuctemol (IMUC). UcKycCcTBEHHbIN
WHTE/IIEKT CPaBHMBAET MPOEKTHbIA KOHTYp BblPpabOTKM C (GAKTUYECKUM, BbIIBAAS OTKJAOHEHUSA WM 30HbI
NOTEHLMANbHON HEYCTOMYMBOCTU. TakKMM obpa3om, MapKLIENAEPCKUIN 3amep U3 NePUOSMYECKON Npoueaypbl
npeBpaLlLaeTcd B HeMpepbiBHbIA MNOTOK AAHHbIX, NOAAEPKMBAOWMIA «UMPPOBOrO ABOMHMKA» LWIAXTbl B
aKTya/IbHOM COCTOAHUM.

ABTOMATU3NPOBaHHbIE 3aMepbl TepPAT 4YacTb CBOeM UEeHHOCTM 6e3 onepaTMBHOM 06paboTKW.
CoBpemMeHHble NPorpaMmHbIe KOMMJIEKCbI MO3BOJIAIOT:

- ABTOMATMYECKM BbIMMCIATL 06bEMbI A0ObLITOM rOPHON Macchbl.

- CBepaTb paKTUUeCcKoe HanpasaeHUe NPOXOAKM C MPOEKTHbIM B PEXKUME PeanbHOro BpeMEHMU.

- Bu3yanusmnpoBaTb OTK/IOHEHUA Ha MapKLLIeaepPCKUX NiaHax B 06/1a4HbIX cepBUCcaXx, LOCTYMHbIX IMaBHbIM
WHXEeHepam 1 reonoram.

Mepexoa K aBTOMaTU3MPOBAHHbIM 3aMepam MO3BOIAET:

- CoKpaTnTb Bpems Ha npoBeaeHne cCbeMok Ha 60—80%.

- MoBbICUTb TOYHOCTb ONpeaeneHUs 06BbEMOB, UTO CHUKAET MNOrPELIHOCTb B pacyeTax C NoApsaAYMKamu.

- PeanusoBaTb KOHUEMUMIO «6E30MacHOrO W3MEPEHUsA», TMOJIHOCTbIO  MCKIOYMB  MPUCYTCTBUE
MapKLUeigepa B 30Hax pUcka obpyLieHus.

ABTOMATM3aUMA MapKwengepckux paboT — 3TO He MNPOCTO 3aMeHa PyNeTKM Ha Nnasep. ITO CMeHa
napagmrmbl ynpasaeHua Hegpamu. Korga samepbl NPOUCXOAAT B peasibHOM BpemeHM U 6e3 yyacTus YesoBeKa B
OMacHbIX 30Hax, NpeanpusaTUe nosyyaer becrnpeuedeHTHbIM YPOBEHb KOHTposa. B 6Gyaywem nonaHOCTbio
aBTOMATM3MPOBAHHAA MapKLUIengepua CTaHeT OCHOBOW Ana  pPobOTOB-MPOXOAUYMKOB, KOTopble OyayT
CaMOCTOATENIbHO OPUEHTMPOBATLCA B NPOCTPAHCTBE, Beas A00blMy C MAeanbHOW TOYHOCTbIO MO UMPPOBbLIM
yepTexKam.

CnN1CcoK Ucnonb3oBaHHOW ANTepaTypbl:

1. OxotMH B.H. ABTOMaTM3MPOBaHHble CUCTEMbI MapKLeiaepckoro obecneyeHusa. — M.: UspatenbcTso
«Heppa», 2024.
2. MNMonoe C.A., Bacunbes [.B. JlasepHoe cKaHupoBaHMe W doTorpammeTpua B ropHom gene. — CI6.:

N3paTenbcTBo «FOpHbIA MHCTUTYTY, 2023,
© Bbepaues P., OpasmetoBsa 3., A3agos M., babambipanos b., 2026

YAK 004.416.6
FnaxkeHKos A.N.
MarucTpaHT 2 Kypca CamlTY
r. Camapa, PO

AJITOPUTM BE3OMACHOIO YINMPABJIEHUA AOCTYNOM HA OBbEKTAX 3/IEKTPOSHEPTETUKU

AHHOTauuA
Pa3spaboTaH anroputm KOHTPOAS W ynpaBaeHMA [AOCTYNOM Ha OObeKTax 3/1eKTPO3HEePreTuKH,
NO3BOJIAIOWMNA MOLEPHUIMPOBATL YCTapeBLUME, YXKE CYLLECTBYIOLME PELEeHUa U MPUHUMNBLI GU3MYECKOro
[0CTyrna Ha NoACTaHUMM, a TaKXKe 3alnTbl HEOOX0AUMbIX A5 3TOrO AaHHbIX. [locpeacTBOM peannsaumm eanHom
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CUCTEMbI, BKAtOYAIOLLME KOMMOHEHTbI ABYX)aKTOPHOM ayTeHTUDUKALUK, LEeHTPANN30BaHHOM U TOKaNbHOM 6a3bl
OAHHbIX, HE3aBMCMMOW apXMTEKTYypbl Nepedayn AaHHbiX Mo PYyKOBOACTBOM HEMOCPEACTBEHHO a/irOPUTMA,
pocturHyta pabotocnocobHas cuctema, pacwupsatowas byayuime BO3MOXKHOCTM B obnactu obecnevyeHus

6e30nacHOCTN Ha NOACTAHLUMAX FOPOACKOro TUna.
KntoueBble cnosa:

CKY[, 6e3onacHoCcTb Ha NOACTaHUMSAX, ABYXbaAKTOpHan ayTeHTUdUKaUMS,

ANropuTm 6esonacHoro ynpaBneHna, UHTENNEKTYa/IbHblE CUCTEMDI.

CyuwiecTeyiolimMe noaxoAbl M pelleHusa, Kacaemble 6e30MacHOCTM Ha O06beKTax 3/1eKTPO3HepreTuKM,
3N1eKTPOCHabKatoLLMX OpraHM3aLMii, NOACTaHUMAX Pa3/IMYHOrO Ha3HaYeHUs, BCAe, 3a Pa3BUTUEM TEXHONOTUN,
TaK»Ke TpebyloT NnepecmoTpa peanmsaumm gaHHoro sonpoca. Bonpoc 6e3onacHoro 4ocTyna Ha NoAcTaHUMK BO
BpemMa nposeAeHns paboT pa3NNYHOro xapaktepa, 6yab TO CTPOUTENbHO-MOHTaXHbIe, HafadKa, TeXHNUYecKoe
obcnyKuBaHWe, MHble NaaHoBble PaboTbl, CTAHOBUTCA B YMc/ie NpPobsiem AaneKko He nocneaHen BaxKHocTu. Mo
3TOM NpUUYNHE 0C0B0oe BHUMAaHME NPU NPOEKTUPOBAHUN HOBbIX 0B6BHEKTOB AN PEKOHCTPYKLMW CYLLECTBYHOLLUX,
npuaaeTcs oTAe/IbHOE BHUMaHWE COBEPLUEHCTBOBAHUIO OXPAaHHOM CUCTEMbBI M CUCTEMbI KOHTPOASA YNpaBaeHuUsA

AOCTYNOM, a TaKXKe UX UHTENNNEKTYaIn3aunun.

|

CT-]HII:IBE.E[HG
EciH He HafiieHa B MarsnTHOH ID
JIOKAIBHOH Daze KapTel

,:[a:rmm;

t:)[ OTKa3 B OpOIyCKe ]

Ecim HeT cBAsH

EcIH HalieHa B IOKAILHOM 0a3e JaHHBIX

LeHTPaAIbHOH 0a30H

EcaH ecTh CEI3E

AKTYAThHOCTH
Hapsaaa B TeueHHe
MIPOMITEIX 12

IIposepra

AKTYAIbHOCTH
HApAIa-JOIYCKA B
LeA

Ecmn coenagaror $HO, Bpena, padouee
MECTO

cM. npodoascerie (puc.2)

Ecin axTyvaneH

PucyHoK 1 — Hayano ynpolueHHoM 610K-Cxembl aaroputma
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npaao_mcen e GIok-cxemMsl

Ecmn He akTyanesn

—_:>[ OT1EKaz B npomycKe

IIpoeepra
AKTYATBHOCTH
HapaI3-JOIIYCEA B
Oeq
POBEPEA
Ecnm et -
AKTYATEHOCTH
HapAJa E Te4eHHAE
Ecan comagaror $HO,

EpeMd, pabogee MeCTO

AnaTmz
Y DHOMETPHIECKOTO

Ecmu aktyanes tharTopa

Ecnu OHOMETPHA He COENATA

Ecan oba dakropa coBmani

PazdnoxHpoRKa

{ OxoH49aHHE }

PucyHoK 2 — MpogoKeHne ynpoLweHHoN 610K-CXeMbl anroputma

[naBHOe NpPeMMyLLECTBO AAHHOIMO anropuMTMa 3aK/4YaeTCcA B MCKAKYEHWM BHELWHEro BAMAHMA Ha
pelleHue 0 Npoxoae B HeAOCTYMHYIO pabouyio 30HY, TEPPUTOPUIO 06BEKTA, MOCKONBLKY ONepaTop-AMcneTyep He
nmeeT GU3NYECKO BO3MOXKHOCTM NOBAMATL Ha JONYCK UAM HEAOMNYCK Y€/10BEKA B 3aLUMLLAEMYIO 30HY.

Naoea wWHTennektyanusauum - AByxdpaktopHasa ayTeHTMduKaums (ID KapTouka u buomeTpusa no
CONOCTaB/IeHUIO BMAEOAaHHbIX C GOTOKAPTOUKOM M3 6a3bl AaHHbIX), 06beaMHeHHas ¢ 6a30i AaHHbIX HapPAA0B-
[0MNYCKOB, NO3BOJIAET UCKIOUYNTb HEODOCHOBAHHOE HAXOMKAEHWE MOCTOPOHHUX Mtogen U paboTy B mecTax, B
KOTOPbIX Xa/IaTHOCTb YpeBaTa CeEPbE3HbIMM IKOHOMMYECKMMM NOCAEACTBUAMMU U CUTYALMAMM, NOABEPratoWMMM
pUCKY 6€30NacHOCTU KMU3HeaeATeIbHOCTU PaboTHMKOB.

3almTa AaHHbIX peannsyetcs NPUMEHEHMEM HE3AaBUCMMOWM UHTErPUPOBAHHON MHPOPMALMOHHON LWKHBI
6e30nacHOCTK, Pacno/IOXKeHHOM Ha 06beKTe LLeHTPaAnM30BaHHOM 6a3bl AaHHbIX, YTO CHUXKAET PUCK KubepaTak.
3To NO3BONSET NPOBECTU HEOOXOAMMbIE NPOBEPKM aKTya/IbHOCTU HaPAA0B-A0NYCKOB AN1A HafeXKHOoW paboThbl
anroputma. TaKkKe npu noctpoeHuun JIBC, ceTb He A0/MKHA ObiTb CErMeHTUMPOBaHa, a WKUdpPoOBaHME AaHHbIX
[ONKHO BbITb peannM30BaHO NPUMEHEHMEM 3aLLMLLEHHbIX MPOTOKOA0B Nepeaayn AaHHbIX.

CNUCOK UCNO/Ib30BaHHOM UTepaTypbl:

1. BromeTpuyecKkmMe cucTeMbl KOHTPOIS U yNnpaBiaeHus A4OCTYNoM B 3aZadyax 3almTbl MHPopMaLmu : yyebHo-
meToz,. nocobue / B.B. BuxmaH, A.A. AkMmeHKo. — HoBocubupck: N3a-so HITY, 2016. — 54 c.
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2. BopoHa B.A., TuxoHoB B. A. CucTembl KOHTPOAA M ynpasBaeHua goctynom. - M.: Fopayvas Jiuuma, 2010. - 272 c.
3. TOCT P 51241-2008 CpeactBa M CUCTEMbI KOHTPOAA W ynpasneHua goctynom. Knaccndukauyma. Obwme
TexHu4yeckme TpeboBaHUA. MeToabl UCMbITaHUIA.
4. TOCT P 53704-2009 Cuctembl 6€30MacHOCTU KOMMJIEKCHbIE U WHTErpuMpoBaHHble. Obwue TexHUYecKue
TpeboBaHuA.

© TnaxkeHKos A.W., 2026

YAK 62
Dkypabaes A., cTyZeHT,
MaHcypos [., cTyaeHT,
JAospaHoBa M., cTygeHT,
PaxmaHoBa O., cTyaeHT,
HayuHbIit pykoBoguTtennb: babaes b. npenogasaTes,
MeKayHapoaHbIN yHUBEpcUTET HEedTU M raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

YMHDbI KAPbEP: KAK CBA3KA UM U BECMTPOBOAHbIX TEXHONOMUIA CHUXKAET
U3AEPHKU U NOBbIWAET BE3OMNMACHOCTb

AHHOTauuA

B cTatbe paccmatpusaeTca TpaHchopmMaLumsa ropHoA00bIBatOWEN OTPACAU Yepe3 BHEAPEHME KOHLENUUn
«YMHOro Kapbepa». ABTOP aHaM3UPYET CUHEPIUIO WCKYCCTBEHHOTro MWHTennekta (MU) M coBpemeHHbIX
6ecnposogHbix ceTelt (npombiwneHHble Wi-Fi, 4G/5G LTE), BbiABAAA WX BAMAHME Ha ONEPaLMOHHYIO
3pPEeKTUBHOCTb.

Kniouesble cnosa:
YMHbIN Kapbep, UCKYCCTBEHHbIA MHTENIEKT, MPOMbILWIEHHbIW MHTepHET Belel (loT), 6ecnpoBoaHble
TexHonornu, 5G, aBTomatnsaymsa Ao6bl4n, NpomMbllneHHas 6e30nNacHoOCTb.

CoBpemeHHasa ropHo06bIBatOLLLAsA MPOMBILLIEHHOCTb NEPEXMBAET IMNOXY «TUXOW peBotouMn». Ha cmeHy
CYpoBOMY W OMACHOMY TpyAy, OCHOBAaHHOMY MUCKAKOUUTENIbHO Ha MHTYUMLUUN UHXKEHEepoB W BbIHOC/INBOCTU
pabounx, NpUXoaMT KOHUenuuAa «YMHOro Kapbepa». B e& OCHOBe NEeXWUT YHUKa/bHbIA TEXHOMOMMYECKUI
CUMBMO3: UCKYCCTBEHHDBIN MHTENNEKT (MU) Kak «MO3r» NpeanpuaTMA U BbICOKOCKOPOCTHbIe BecnpoBoaHble ceTH
KaK ero «HepBHaa cMcTema.

TpaANUMOHHbIE Kapbepbl — 3TO CAOXKHEWWNEe O6BEKTbl C MEHAWMMCA penbedom, OrpoOMHbIMM
rnybrHamm n obuanem MeTaNIMYEecKOM TEeXHWKKM, co3gatolleit nomexu. B Takux ycnosuax obbiuHbiit Wi-Fi
6eccuneH. Ha nomouib NnpuxoaAT YacTHble cetn LTE n 5G (Private Networks).

OHn obecneumBatoT HecnepeboitHyl0 nepenady [AaHHbIX B PeasibHOM BpPeMEHW C MWUHUMAbHbIMU
3afepKKamu. bes aTol «cBasytoweit HUTU» paboTta UM Bblna Bbl HEBO3MOMKHA, BEAb A1A NPUHATUS PELIEHW
ANIrOPUTMaAM HYXKHbl aKTyanbHble AaHHbIe C ThbiCAY AATYMKOB, YCTAHOB/IEHHbIX HA CAaMOCBaiaX, SKCKaBaTopax U
6ypoBbIx ycTaHOBKax. Korga gaHHble cobpaHbl M nepeaaHbl, B aeno scrynaet UU. Ero BansaHMe Ha CHUXKeHUe
n3aepKek NPoABAAETCA B TPEX KAOUYEBbIX aCMeKTax:

1. OnTMmmzauma nornctukm: B obBblMHOM Kapbepe CamMoCBa/fibl YacTO MPOCTaMBalOT B o4vepenax K
3KcKkaBaTopy. WW-pgucnetyep aHanusmpyet MNOJIOXKEHWE BCe TEXHUKM UM MIHOBEHHO nepepacnpegenset
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MapLpyTbl. 9TO NO3BOJIAET COKPATUTb NPOBErN «MOPOXKHAKOM» U CHU3UTb pacxos Tonamea Ha 10—15%.

2. MpepguKTMBHAA aHanWUTUKA: BmecTo Toro 4tobbl *KAaTb NOAOMKM aAsuratens, MM no KOCBEHHbIM
npusHakam (BMbpauma, TemnepaTypa, XMMUYECKMA COCTAaB Mac/sa) NpeacKasbiBaeT HEMCNPABHOCTL 33 HeAesto
[0 eé BO3HMKHOBEHMUA. PEMOHT CTAaHOBUTCA NNIAHOBbLIM, @ HE aBAPUMAHBIM.

3. ABTOHOMHOe BOMAeHue: becnnnoTHble camocBanbl MoryT paboTatb 24/7 6e3 nepepbiBOB Ha 0ben U
nepecmeHoK. OHM ABUKYTCA MO MaTEMATMUYECKN BbIBEPEHHbBIM TPAEKTOPUAM, UTO MUHUMMU3IUPYET U3HOC WNH —
OZLHOM U3 CaMbIX SOPOrNX PACXOAHbIX CTaTeN B TOPHOM gene.

CambIM LLeHHbIM Pe3y/IbTaTOM BHEAPEHUA YMHbIX TEXHOOMMUI ABNAETCA CNACEHUE YEN0BEYECKUX KUHEN.
Kapbep — 30Ha NoBbIWEHHOrO pucKa. Mcnonb3osaHue cBA3KM MU 1 becnpoBoAHbIX CETEl NO3BONAET CO34aTb
«umMdpoBoit Kynon» 6e3onacHoOCTU:

- CUCcTemMbl aHTU-CTONIKHOBEHMA: Ecnn ABa OrpoMHbIX camMmocBaia ABUKYTCA NO NepeceKaloWwmMmeca Kypcam
B YCNOBMAX NJOXON BUAMMOCTU, CUCTEMA MIHOBEHHO NOAACT CUTHA UKW CaMa aKTUBUPYET TOPMOXKEHME.

- KoHTponb cocTonaHus onepatopa: YMHble Kamepbl B KabuHax cnegsaT 3a HanpaB/ieHMEM B3rnsga U
4YacToTOM MopraHma Boautensa. Ecnv YyenoBek 3acbinaeT uan oTB/eKaeTcA Ha TenedoH, cuctema HemeaneHHo
noAHUMET TPeBory.

- BbiBOA, NitoAelt U3 onacHblx 30H: bnarogapa HageKHOM CBA3M OnepaTopbl MOFYT YNPaBaaTb 6ypoBbiMU
YCTAHOBKaMM WJIM 3KCKABAaTOpPaMWM AUCTAHUMOHHO, HaxogAcb B KOMGOPTHOM OGUCHOM Kpecsie 3a COTHM
KWJIOMETPOB OT Mbl/IbHOFO M onacHoro 3abos.

«YMHbIN Kapbep» — 3TO He NPOCTO aBTOMATM3aUMA PaaM aBTOMATU3aLMN. ITO CTPATErnA BbIXKUBAHUA U
npougeTaHma otpacan. UHTerpauma MU n 6ecnpoBoaHbIX TEXHONOTMI NpeBpalaeT Aobblvy MCKOMaemMblxX B
BbICOKOTEXHO/IOTMYHbINM, NPeAcKasyeMblil U, YTO CamMoe BarkHoe, 6e3onacHbln npouecc. Mbl CTOMM Ha nopore
byayuiero, rae Kapbep CTaHeT NOJIHOCTbH aBTOHOMHOM 3KOCUCTEMOW, paboTatoLwen C TOYHOCTbIO LUBEMLLAPCKUX
YacoB nog 6auTeNnbHbIM NPUCMOTPOM LiMdPOBOro pasyma.

CNUCOK UCNOb30BaHHOW UTEpPaTypbl:

1. AKaTKuH 0. M., KoHseckuii B. A. Lindposas sakoHOMMKA. MHTenneKkTyanbHbI NyTb K yNpaBAeHnto byaywmm.
— M.: U3pgaTtenbctBo ACT, 2023.
2. ApwkeHko A. 0. KapbepHble TpaHcnopTHble cuctembl. — OHenp: Uspatenbctso KypdoHa, 2022.

© [:kypabaes A., MaHcypos [l., JospaHoBa M., PaxmaHoBa 0., 2026

YK 658.58:622.002.5
Kab6aHoBa A.K.
MarmctpaHT 2 Kypca CMe6ny, r. CaHkr-Metepbypr, PO
MNasneHko O.A. maructpaHT 2 Kypca CMony,
r. CaHkT-lMeTepbypr, PO

MOZAE/b NEPEXOAA K NPEAUKTUBHOMY NNTAHUPOBAHUIO PEMOHTOB B EAM-CUCTEME
rOPHOAOBGbIBAIOLLEFO NPEANPUATUA

AHHOTauuA
CraTba nocealleHa paspaboTke MHPOPMALMOHHOW MOLENN MO3TAanHOro Mepexofa K NpeauKTUBHOMY
YyNpaB/eHUIO TEXHNUYECKMM 06CnyKuBaHMem 1 pemoHTamu (TOMP) Ha ocHoBe nHTerpaummn EAM-cuctemslt, 10T u
MaLIMHHOro obyyeHus.
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MODEL OF TRANSITION TO PREDICTIVE MAINTENANCE PLANNING
IN THE EAM SYSTEM OF A MINING ENTERPRISE

AHHOTauuA
This article is devoted to the development of an information model for the phased transition to
predictive maintenance and repair management based on the integration of an EAM system, loT, and machine
learning.
Kntouesble cnosa:
Reliability management, Digital twin, Service-resource model, Predictive maintenance,
Internet of Things (loT), Machine Learning.

Mepexon K napagurme NHayctpum 4.0 obycnasnmeaeTt TpaHchopmaL Mo ynpaBaeHUa NPOMbILAEHHbIMK
aKTMBAMW, T[Ae faHHble CTaHOBATCA K/OYEBbIM CTpaTernyeckum pecypcom [1]. Ona npeanpuatuii
ropHoA06bIBatOLWEro KOMMAEKCa HaAEeKHOCTb 060PYA0BaAHNA MUMEET CUCTEMHOE 3HAYEHMEe: ero OTKa3 Bbi3blBAaeT
KaCKagHble HapyleHWa B CMENKHbIX OTpacasax (sHepretTmka, MeTannyprua) M BedeT K 3HaYMTeNbHbIM
$MHAHCOBbLIM M PenyTALNMOHHbIM NoTePAM. TPaANLMOHHbIE CUCTEMbI TEXHUYECKOTO 0OCNYKMBAHMA U PEMOHTA
(TOWP), ocHOBaHHbIE Ha peaKTMBHOM MoAxo4e U ByMarKHOM AOKYMEHTOOH60pOTe, XapaKTepM3YOTCA BbICOKOM
334EeP*KKOM faHHbIX, OWMOKamMM py4yHOro BBOAA M OTCYTCTBMEM aHAIMTUYECKOM OCHOBbI /151 MPOrHO3UMPOBaHMA.
3710 co3gaeT «uMdpoBOI paspbiB», BAOKMPYIOWMIA peann3aumnio NPeamKTUBHbIX CTpATernin, onpeseneHHbIX B
coBpeMeHHbIx cTaHgapTax (ISO 55000, FOCT P 27.606-2013) Kak Hanbosee apdeKkTBHBbIX [3, 4].

AKTya/NIbHOCTb McciefoBaHUs 0byc/ioBAeHa NPOTUBOPEYMEM MexXay OObeKTUBHOM HeobxoAMMOCTbIO
nepexofa K MPeauKTUBHOMY YMPABAEHUIO HALEXKHOCTbIO M OTCYTCTBMEM Y MHOMMX MPOMbILIEHHbIX
npeanpuATUiA rotoBol LmdpoBor naaTdopmbl ANA TaKOTo nepexosa. PelweHne He B eAMHOBPEMEHHOM 3ameHe
BCEX MpoLeccoB, a B pa3paboTke nocnegosateNnbHOW Moaenun nepexofa. Llenbto vccneposaHua sasaseTca
NPOEKTUPOBAHMUE APXUTEKTYPbI MHPOPMALIMOHHOW CUCTEMBI U MOAENWN AaHHbIX A1A NO3TAanHOro nepexoaa K
NpeANKTUBHOMY NJIAHNMPOBAHUIO PeMOHTOB B EAM-cucteme ropHo06bIBatOLWErO NPeAnpUATHUA.

dddeKTMBHOE ynpaBaeHMe akTuBamu, cornacHo ISO 55000, HanpaB/aeHO Ha NOoAyYeHME MaKCMMAbHOM
LEHHOCTM OT aKTUBA Ha NPOTAXKEHUWN BCETO XKM3HEHHOTO LKA [3]. KntoueBbiMM 3n1eMEHTaMM CUCTEMbI ABAAIOTCA
ynpaBaeHMe pPUCKaMM, onpeaeneHne KPUTUYECKMX aKTUBOB M peanmn3auma npeaynpexaatowmx A4eACcTBui, 4to
Nno3Bo/AET YMEHbLINTb HeoNpeaeNEHHOCTb U MOBbICUTL YCTOMYMBOCTb NPOM3BOACTBEHHbIX NpoLeccos [6]. FOCT
P 27.606-2013 npamo yKasblBaeT Ha HeobxoaAMMocTb GOPMMPOBAHMA MPOrpaMm O06CNYyKMBAHMA Ha OCHOBE
aHa/M3a KPUTUYHOCTM U LLesIecoobpa3HOCTU, UTO TPebyeT [OCTOBEPHbIX U CBOEBPEMEHHbIX AaHHbIX [4].

AHaNM3 cyLlecTBylOLWEN NPAKTUKM HA TUNMYHOM yrnefobbiBaloweM NpeanpuAaTUM BbIABAAET TUMOBbIE
npob6nemsi:

—  BO3MOXXHOCTb yTEPU AAHHbIX O BbISIBJEHHbIX OTKJIOHEHMAX B pe3y/ibTaTe YesoBeyeckoro ¢gakropa
13-3a NepeHoca AaHHbIX ¢ BymakHbIX HocuTenel B 6asy AaHHbIX;
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—  pABoMHaa paboTta npu ¢MKcauuM HEUCNpPaBHOCTEM W OTKAOHEHWI: MEPBbIM pPa3 OTK/IOHEHWe
3anucbiBaeTcA Ha BymaxKHOM 61aHKe CneunanmcTom, KOTOpbIA COBEPLUAET OCMOTP, BTOPOM pa3 OTKJIOHEHME
BHOCMUTCA B 6a3y AaHHbIX;

—  OTCYTCTBME KOHTPO/A CMNEuManncTa, COBEPLUAIOLLErO OCMOTP, Ha NpPeaMEeT MOCEelLeHnAa Bcex
YKa3aHHbIX B 6/1aHKe TEXHUYECKUX 0O bEKTOB;

—  OTCYTCTBME YETKO PEerNaMeHTUPOBAHHOIO NopALKa OCMOTPA Y3108 060pyA0BaHMUA.

—  peMOoHTHble paboTbl MHNLUMMPYLOTCA MO0 NOCe BO3HUKHOBEHMA OTKasa, AMB0 MO KaneHZapHoOMyY
rpaduKy 6e3 yuyéta paKTMYeCKoro TEXHMYECKOro COCTOAHUA 0b6opya0BaHMA.

3™ npobnembl NPMBOAAT K TOMY, YTO COOpaTb HaZEXHble UCTOPUYECKUE AaHHble ANA MPOrHO308
CTaHOBUTCA HEBO3MOMKHbIM. [103TOMY NepBbIM WAl Ha NYTU K NPeANKTUBHOMY 06CNYKMBAHWUIO — 3TO YCTPaHEHME
«uMdpoBOro paspbiBa» U Co3gaHMe eauHON LMPPOBOM CUCTEMBI, FAe BCE AaHHble COBUPAtOTCA, XPaHATCA U
obpabaTbiBaloTCA B OAHOM KOHType [2, 7].

Mpegnaraemas mogenb nepexona K MNpegukTMBHOMY MAAHMPOBAHMIO PEMOHTOB peanunsyeTcs B Tpu
nocnenoBaTtenbHbIX 3Tana (puc. 1), rae Kaxabl 3Tan co3gaeT WMHOPACTPYKTYpHble U MHPOPMALMOHHbIE
NpeAnoCbIIKM ANA CleayoLLero.

PucyHok 1 — Mogenb nepexoga UT-naHgwadTa K NpeamKTMBHOMY NAaHMPOBAHMUIO PEMOHTOB
MNcToYHMK: pa3paboTaHo aBTOpamm

dtan 1. dopmuMpoBaHMe eANHOTO0 KOHTYpa LAHHbIX Ha OCHOBE MWKPOCEPBUCHOW apXxMTeKTypbl. Llenb —
OpraHM30BaTb NPAMOWN MOTOK cbopa AaHHbIX O COCTOAHWMWM 0bopyaoBaHMA M npoueccax 6e3 aybaumposaHua
onepauui.

PeweHne: BHegpeHMe cUCTEMbI MNAHMPOBAHMA PEMOHTOB, MNOCTPOEHHOW Ha MUKPOCEPBUCHOMN
apxuTekType. 3agaum:

— peanusaumns MobUALHOIO NPUNOKEHMA ANA PErNAMEHTUPOBAHHOIO cbopa AaHHbIX;

— pa3paboTka Beb-uHTepdelica ANA NNAHUPOBAHMA U AHANTUTUKK;

—opraHmsauma rmMbpuaHoro xpaHuauila AadHHbix (SQL/NoSQL) ana obecnevyeHWa LENOCTHOCTU M
[0CTYyNHOCTU MHPOopMaLUN.

Pe3synbtat: popmupyeTtca eguHoe, AOCTOBEPHOE UMPPOBOE AAPO AaHHbIX MO BCem onepauuam TOuP.
YCTpaHAOTCA NOTEPW, COKpALLAEeTCA BpemMsa peakuumn, obecneymBaeTca KOHTPO/Ib KayecTBa 0CMOTPOB. Cuctema
CTAHOBUTCA rOTOBOM K NPUEMY M 06pabOTKe NOTOKOB AAHHbIX.

Jdtan 2. WUHTterpauma loT n dopmmpoBaHue UNPPOBbLIX OABOMHMKOB KPUTUYECKUX aKTMBOB. Lenb —
aBTOMATM3MpPOBaTb COOP AaHHbIX O COCTOAHUN 06OPYAOBaHMA ANA HENPEPLIBHOTO MOHUTOPWUHIA B peasibHOM
BPEMEHM.
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PelweHune: ocHalleHNe KPUTUYECKMX Y3108 060pyaoBaHMA AaTuyMKaMn. MHTerpauma noToka gaHHbIx loT-
nnaThopMbl C CUCTEMOM, co3aaHHOM Ha dTane 1. Co3gaHue unMdpoBbIX ABOMHMKOB KAOUEBbLIX arperaTos.

PesynbTaT: AaHHble O COCTOSHUM 060PYAOBaHUSA CTAHOBATCA HENpPepbIBHbIMU U OOBLEKTUBHbLIMM.
MNosBNAeTcA BO3MOXHOCTb MOHUTOPMHIA NapamMeTpoB, HEAOCTYMNHbIX NPU BU3yaslbHOM OCMOTpE.

Jtan 3. BHeapeHWe NpeauKTUBHbLIX MOAeei Ha OCHOBE MaLUMHHOro oby4yeHus. Llenb — nporHosmMpoBaHue
0TKa30B 06opyaoBaHMA 1 NoBblweHne 3GGEKTUBHOCTU NAAHUPOBAHNS PEMOHTHbIX paborT.

PeweHne: Ha OCHOBE WCTOPUYECKMX AaHHbIX (3Tan 1) M NOTOKOoB B peanbHOM BpemeHu (3T1an 2)
npoucxoamut obydeHne ML-mogenen anAa BbIABAEHUS aHOMaZWM, OLEHKU OCTAaTOYHOro pecypca U
NPOrHO3MpPOBaHMA MOMEHTA NOTEHLUMANBHOIO OTKasa.

Pesynbtat: cuctema GOpmMMpPYET MPOrHO3Hble 3asABKM Ha 06CAYKMBAHWE, ONTUMUIUPYET rpaduKm
PEMOHTOB M 3aKYMKMW 3aNacHbIX YacTen ¢ y4ETOM OnepaLMOHHbIX OrPaHNYeHUNA.

HayyHan HoBM3Ha paboTbl 3aKNt0YaeTCA B Pa3paboTKe CEPBUCHO-OPUEHTUPOBAHHOMN apXUTEKTypbl EAM-
CMUCTEMbI C NOAAEPKKOW MocTeneHHoW uHTerpauum loT u ML-moaynen, a TakKe B NpeasioKeHun moaenmu
OaHHbIX, obecneunBalowein KOHCONMMAALMIO PA3HOPOAHbLIX MCTOYHMKOB WMHPOpMauMM AN NPeguKTUBHOIO
aHanusa (cm. puc. 2). MukpocepBuUCHas apxuTeKTypa obecrneymBaeT HU3KYI CBA3HOCTb. HOBble cepBuUChI
(Hanpumep, Ans aHanM3a AaHHbIX C AAaTYNKOB UK 3aMyCKa NPOrHO3HbIX Moaenen) moryT 6biTb A06aBneHbl 6e3
HeobxoaMmocTM moauduKaunm aapa cuctemol. Micnosb3oBaHne 6poKepoB COOBLLEHNI AN aCUHXPOHHOM CBA3U
No3BOIAET HAZEKHO 06pabaTbiBaTh BbICOKOCKOPOCTHbIE MOTOKM AAHHbIX C AAaTYMKOB HA MOCAEAYIOLMX 3Tanax.
MMbKaa moaenb XpaHEHWs AAHHbIX: TPAH3aKUMOHHbIE AaHHble xpaHATca B SQL-CYB/, HeCTpyKTypupoBaHHbIe
AaHHble ocmoTpoB — B NoSQL-xpaHuamwax.

Mepexoa K NpeaMKTUBHOMY MJIaHMPOBaHMIO pemMoHTOB B EAM-cucteme npeactasnaeT coboit noatanHoe
BHeApeHue.

Mo6unbHoe YyCTPOHCTED
(MOBMABHOE NPUNOKEHHE)
7\

KnueHckoe ycTpoHCTEO
(ee6-npunoxeHue)

REST API

Y
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(Be6 / MOGWMBHLIA KIHEHT)

: {

NoSQL
[OKYMEHTOOPUEHTHDOEEHHARA
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1
i i
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CepBHC PEMOHTOB ;
! aAMMHUCTPMPOBAHMNA !
1 1
1 1
— [ CepBHC OCMOTPOB ’ [ DOTO-CEPBMC I —
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PucyHok. 2. CepsucHo-pecypcHaa mogenb EAM-cuctemel
NcTouHuMK: pa3paboTaHo aBTOpamm
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KntoueBbim ycnosuem asnsetca GopmuposaHue LMOPOBOA MHOPACTPYKTYPbl AaHHbIX, BbICTyMAtOLWEN
CBA3YHOLLMM 3BEHOM MEXKAY ONEPALNMOHHOM AeATENbHOCTBIO M aHAIMTUYECKUMU MHCTPYMEHTAMM.

Pa3paboTaHHaA TpexaTanHas Mmoge b Nnepexosa NpeAoCTaBAAsET NPeANPUATUIO YETKYHO ZOPOXKHYIO KapTy.
Ha nepBom 3Tane 3a cyeT BHEAPEHMA MUKPOCEPBUCHOM NAATPOPMbl NMKBUAMPYETCA «UMPPOBOIM paspbiB» U
C0343€eTCs eAUHbIN UCTOYHUK AaHHbIX. BTOpoi 1 TpeTuit atanbl, ceasaHHble ¢ 10T 1 ML, CTaHOBATCA TEXHUYECKM
W OPraHM3aunoHHO peann3yembiMn, TaK KaK ONMMPatoTcA Ha NOArOTOB/IEHHYIO NAaTPOPMY U CTPYKTYPUPOBAHHbIE
OaHHble.

MpaKTnyeckasa 3HaYMMOCTb PaboTbl 3aKAOYAETCA B TUPAXKMPYEMOM NpoekTe undposon naatdopmbl 4na
YyNpaBAeHMA XKM3HEHHbIM UWKIOM aKTMBOB, KOTOPbIA MOKeT OblTb aganTMpoBaH Aasa NpeanpuaTUn
ropHoAobbIBatoLWwen oTpacam ¢ y4ETom cneumdmnKM Ux AaHHbIX U BU3HEC-NPOLLECCOB.
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NCNOJ1Ib3OBAHUE AAHHbIX TASEPHOIO CKAHUPOBAHUA ANA UHBEHTAPU3ALIMU U OXPAHbI HEAQP

AHHOTauuA
B cratbe wuccnegyetca posib TEXHOJIOTWI Ha3eMHOro, MOOWIBHOIO W BO3AYLIHOMO ANa3epHOro
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cKaHupoBaHua (LIDAR) B cucTeme rocygapCTBEHHOro yyeTa M OXpaHbl Heap. PaccmaTpuBatloTcs MeToAUKM
ONepaTMBHOW WHBEHTapu3aLMuM BblPpabOTAaHHOTO NPOCTPAHCTBA, KOHTPOAA 33 COBAOAEHMEM MPOEKTHbIX
KOHTYPOB U1 BbIABNEHNA 6E3NNLEH3UOHHON A06bLIYM NONE3HBIX UCKOMAEMDbIX.
Kniouesble cnosa:
oXpaHa Heap, MHBEHTapW3aLMA 3anacos, Ia3sepHoe ckaHMpoBaHue, LIDAR, MapKLienaepcknii KOHTPOb,
paLMoHanbHOE HeApOonob30BaHME, LUPPOBOA MOHUTOPUHT.

OxpaHa Heap W paunoHanbHOe UCNOb30BaHME MUHEPAIbHO-CbIpbEBOWN 6asbl — NPUOPUTETHBIE 3a4a4m
rocyZapCTBEHHOrO peryanpoBaHua. TpaguLMOHHbIE METOAbl MaPKLLEMAEPCKOro yYeTa 3a4acTyto He NO3BONAIT
OMepaTUBHO M C BbICOKOM TOYHOCTbHO KOHTPOIMPOBaTb 06beMbl GaKTUYECKM A06bITOTO Cbipbs, YTO CO34aET PUCKU
CBEPXHOPMATMBHbIX MOTepb. BHeapeHMe nasepHoro cKaHuposaHua (LiIDAR) nepeBoaut npouecc
WHBEHTapu3aumm B undposon popmat, obecneuymnsan NpPo3payHOCTb U 06bEKTUBHOCTb AAHHbIX.

NlasepHoe cKaHWpPOBaHWE MO3BOASAET CO34aTb «3TAJIOHHYIO» UMGPOBYIO MOAENb BblpabOTKKM, KOTOpas
bUKCUpyeT cocToAHUE HeAp HA KOHKPETHbI MOMEHT BPEMEHM.

* O6bEKTUBHOCTb A@HHbIX: B OTANUME OT PYyYHbIX 3aMePOB, Na3ePHbIN 1y GUKCUPYET KaXKayo HEPOBHOCTb
KOHTYpPa, YTO UCK/IOYaEeT CybbekTUBU3M MPK noacyete 06BbEMOB.

e C/iYeHMe € NpPOeKToM: ABTOMATM3MPOBaAHHOE HasoxeHne obnaka ToyeK Ha npoekTHyto 3D-mopgenb
No3BOJIAET MITHOBEHHO BbIABUTb HeZ060pbI MK Nepebopbl NOPOAbI, BAUAIOLLME HA YCTOMYMBOCTb MAaCcCUBa.

OxpaHa Heap noapasymeBaeT He TOJIbKO 3aLLUTY PECYPCOB, HO U KOHTPO/Ib 32 3aKOHHOCTbIO UX OCBOEHMUA.

1. Bopbba c He3aKOHHOM A0bbIYen: Bo3aylHoe nasepHoe cKkaHupoBaHue ¢ BINJ1A no3sosiseT npoBoauTb
MOHUTOPUHT OBLIMPHbBIX TEPPUTOPUN, BbIABAAS HECAHKLUMOHWPOBAHHbIE Kapbepbl, CKPbITble NO4 KPOHaMMU
[EepeBbEB U/ B CNIOXKHOM pesbede.

2. MOHWUTOPUHT NoTepb U pa3yboxkuBaHUA: Bbicokasa aetannsayma moaenei no3BoaseT MapKllengepam
TOYHee pa3fensATb PyAHble U NycTble 30Hbl, cnocobcTBya cobaOAEeHUI0 HOPMATUBOB U3BAEYEHUA MONE3HbIX
MCKOMaemblX.

AKTya/ibHble AaHHble CKAaHMPOBaHMA HeOBXoANMbI 419 MOHUTOPUHIA COCTOSIHUA 3aKOHCEPBUPOBAHHbIX U
JNIMKBUAMPOBAHHbIX WaxT. OundpoBKa NyCcTOT NO3BOAET NPOrHO3MpPOBaTb MPOBasibl 3€MHOW MOBEPXHOCTH,
npeaoTBPaLLAn TEXHOIEHHbIE KaTacTPodbl M 3aLUMLLLAA SKOCUCTEMY pernoHa.

HecmoTpa Ha o4yeBMAHbIE NJKOCbl, BHEAPEHWE TEXHONOIMW CTAJIKMUBAEeTCA C onpeneneHHbIMU
CNOXHOCTAMMU: BbICOKasA CTOMMOCTb 060pyn0BaHMA, HEOBXOAMMOCTb MOLLHbIX BbIYUCAUTENbHbIX PECYPCOB U
NoTpebHOCTb B BbICOKOKBAIMPULMPOBAHHbIX Kagpax ana 06paboTkn «061aKkoB TOYEK».

OfHaKo pa3BUTME UCKYCCTBEHHOTO MHTEN/IEKTa M aJfOPUTMOB MALLMHHOTO 0byYeHMA OTKPbIBAET HOBbIE
ropusoHTbl. B 6amkanwem 6Oygyuwiem Mbl YBUAMM aBTOMATUYECKME CUCTEMbI MOHWTOPWHIra, KOTOpble B
peanbHOM BpemMeHW OyayT aHa/AM3MpPoBaTb [AaHHble CO CKaHepPOoB, CUTHAAM3MPYS O MaNEMLMX PUCKaX
0bpyLIEHNS UNM HEPALLMOHANBbHOTO UCMO/Ib30BaHNA PECYPCOB.

MpumeHeHWe Na3epHOro CKAHMPOBAHMA B LLe/IAX MHBEHTAPM3aUMWU UM OXPaHbl Heap — 3TO CTaHZapT
COBPEMEHHOM  TFOPHON  MNpOMbIWAEHHOCTM. TexHonornss obecneyvMBaeT  BbICOKYD  A0CTOBEPHOCTb
rocy,apCTBEHHON OTYETHOCTU M CTUMYAMPYET Heppononb3oBaTenei K 6eperKHOMy OCBOEHMIO pecypcos. B
nepcrnektuee nHterpauns LiDAR-gaHHbIX B rocygapcTBeHHble MHOOPMAUMOHHbIE CUCTEMbI MOHUTOPUHIA Heap
CTaHeT 06s3aTe/IbHbIM YCNOBUEM JIETUTUMHOIO HEeAPOMNo/b30BaHUA. B ycnoBmax unbpoBmnsaLMm SKOHOMUKU
NlazepHoOe CKaHMpOBaHWE CTaHOBUTCA GYHOAMEHTOM [A/A CO343aHUA  KYMHbIX MECTOPOXKAEHWUNY, rae
6e30nacHOCTb M 3KOJIOMMYHOCTb UAYT PyKa 06 PYKy C NPON3BOACTBEHHbIMM MOKa3aTeNaAMM.

CNUCOK UCNOb30BaHHOW NUTepPaTypbl:

1. TpuwuH B. A. ABTOMaTM3aLMA MapKLENgepckux paboT n reomeTtpusauma Hegp. — M.: U3patenbcTBo
«Heppa», 2023.
2. OxoTuH A. J1. CoBpeMeHHble MeToAbl AUCTAHUMOHHOTO 30HANPOBAHUA MPU MOHUTOPUHIE COCTOAHUA Heap. —
UpkyTck: UspgaTtenscteo UPHUTY, 2024.

© Kowwnwnesa A., Inbsacos 3., Osesrenbgmes B., Opasbepaues A., 2026
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Mamepos 3.,
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Awxabag, TypKMeHUCTaH

WMHTErPALMA MU U BbICOKOCKOPOCTHbIX CUCTEM CBA3U B MPOLLECCHI LLUGPOBOW
TPAHC®OPMALIMM TOPHOA,0BbIBAIOLLENA OTPAC/U

AHHOTauuA
B cTaTbe paccmaTpuBaeTCA CUMHEeprus UCKYcCTBEHHOro MHTennekta (MU) M BbICOKOCKOPOCTHBIX CUCTEM
cBasn (5G, ONTOBONOKOHHblE pelleHMA) Kak dyHAameHTanbHbi daKkTop uMdpoBol TpaHchopmaLmm
ropHoao6bIBatoLLel OTPACAM.
Kniouesble cnosa:
WCKYCCTBEHHbIN MHTENJIEKT, BbICOKOCKOPOCTHbIE CUCTEMbI CBA3U, 5G B NPOMbILLJIEHHOCTH,
umdpoBada TpaHchopmauma.

MHTerpaumsa UcKyccTBeHHOro uHTennekTa (M) 1 BbICOKOCKOPOCTHbIX CUCTEM CBA3M OTKPbIBAET HOBYIO 3pY
B umdposoi TpaHchopmaummn ropHoaobbIBalOLWEN OTpPacan, obellan PeBoIOLUMOHN3NPOBATbL ONEepPaLUOHHYIO
3pPeKTUBHOCTb, 6€30MaCHOCTb U YCTOMYMBOCTb. ITU NEPEAO0BbIE TEXHONOTMK, paboTaa B CUHEpPrum, No3BOJIAIOT
He TONbKO OMTUMU3MPOBATb TEKyllMe MPOLECcChl, HO U 3aKkNaablBaloT GyHAAMEHT ANA UHTENNEKTyaNbHbIX,
ABTOHOMHbIX FOPHbIX cMCTeM ByayLiero.

BbICOKOCKOPOCTHbIE CETU, TaKMe Kak 5G M ONTOBO/IOKOHHbIE pelleHus, 06ecneuymBaloT HaAEXHYo U
MrHOBEHHYIO Nepeaayy orpoMHbIX 06beMOB AaHHbIX, FreHepupyembix gaTyMkamu, 060pyaoBaHMEM U APOHAMMU
Ha yAaneHHbIX W 3a4acTylo TPYAHOAOCTYMNHbIX rOPHOA06bIBaOWMX 06beKTax. ITa MOBCEMECTHasA CBA3HOCTb
ABNIAETCA KPUTUYECKM BAXKHBIM YCNOBUEM 419 Pa3BepTbIBAHUA N 3PdeKTUBHOIrO PyHKLMOHUPOBaHMA cnuctem UN.
AHaNU3 [AaHHbIX B PEXUMe peanbHOro BpemMeHM, MallMHHoe obydyeHne Ana NPOrHO3MpPoBaHMA OTKAa30B
obopynoBaHMA, ONTUMM3AUMA TPAEKTOPUA ABUNKEHWS TFOPHOTPAHCNOPTHLIX CPeACTB W AMHAMMU4YecKoe
ynpaBfieHue pobblueli — BCe 3TM 3a4ayn CTaHOBATCA peasibHOCTbIO 61arofaps MOMEHTAsIbHOM nepepaye
UHbopmauuun. BHeapeHre MU B ropHoA06bIBAIOLLYIO MPOMBILLNEHHOCTb NO3BOIAET NEPEenTU OT PeakKTUBHOIO K
NPOaKTUBHOMY YNpaBAEHWNIO. ANTOPUTMbI MALLMHHOTO 06yYeHMA CNOCOBHbI BbIABAATL Me/ibYalume aHOMaanm
B paboTe TEeXHWKW, NpefcKasbiBas MOTEHLMa/bHble MOJIOMKM 33400 A0 MX BO3HMKHOBEHUA, TEM CaMbiM
MUHUMU3UPYA MPOCTOM M 3aTpaThl Ha PeMOHT. CUCTeMbl KOMMbHOTEPHOro 3peHua, ucnonbsytoume WK,
obecneymBaloT aBTOMaTMYECKMI MOHUTOPUHI COCTOAHMUA 3aboeB, BbipaboTOK M BOPTOB KapbepoB, MOBbILIAA
6e3onacHOCTb TPyAa U NpeaoTBpallan aBapuiiHble CUTyaLun.

CouyeTaHMe 3TUX TEXHO/OMMIA CnocobCTBYET He TO/IbKO MOBbIWEHUIO MPOU3BOAUTENbHOCTU, HO U
CYLLECTBEHHOMY  Y/YYLIEHWIO 3KONOTMYECKUX MoKasaTenei. OnTummsaums noTpebneHua  3sHepruu,
pauMoHanbHOe MCMo/b30BaHME PecypcoB U MUHUMM3ALIMA BO3AENCTBMA HAa OKPYXKaloLLYI0 cpeay CTaHOBATCA
OOCTUXUMbIMKU  Bnarogapa  MHTENNEKTyanbHOMY YynpasaeHuto npoueccamun. Ludposas TpaHchopmaumsa
ropHoa06bIBatoLLLEl OTPACAN, OCHOBAHHAA Ha UHTerpauMmM MM 1M BbICOKOCKOPOCTHbIX CUCTEM CBA3M, — 3TO He
NpPOCTO MOAEpPHM3aLLMA, a CTPaTernYecknin nepexoq K 6onee nHTenneKkTyanbHomy, 6e3onacHomy 1 yCToOMYMBOMY
6yayuiemy. ABTOHOMHble FOpPHOAO6bIBaOLME MallWHbI, OCHALLEHHble MNPOABMHYTHIMK cucTemamm WU 1
ynpasasemble MO BbICOKOCKOPOCTHbIM CeTAM, CTaHOBATCA PeasibHOCTbio. bBecnuioTHble camocBabl,
3KCKaBaTopbl U BypoBble YCTaHOBKM CNOCO6HbI BbIMOIHATL CNOMHbIE 33a4a4M C BbICOKOM TOYHOCTbIO, CHUMKasA
notpebHocTb B GM3MUECKOM MPUCYTCTBMM YesioBEeKa B OMacHbIX 30Hax. IJTO He TO/IbKO MOBbIWaeT
NPOn3BOAUTENbHOCTb, HO U PaANKaNbHO CHUXAET PUCKM A/1A 340P0BbA U }KU3HU PabOTHUKOB. MICKYCCTBEHHbI
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WHTENNEKT, aHaIM3MpPyA AaHHbIE C MHOXECTBa CEHCOPOB, 0becneymBaeT HaBuraumio, nsberaHne NPenaTCTBUIN U
KOOPAMHALUMIO AeNCTBMIA FPYNMbl MallWH, CO34aBasA CNaXKeHHO paboTatowmin poboTU3NPOBAHHbIN KOMMIEKC.

Ocoboe 3HayeHue uHTerpauma MM 1 BbICOKOCKOPOCTHbIX KOMMYHWKauMi npuobpetaeT B obaactu
KOHTPONS M ynpaBneHua puckamu. CUcTembl NPEeAUKTUBHOWM aHANUTUKKM, OCHOBaHHble Ha WU, cnocobHbl
06pabaTbiBaTb OFPOMHbIE MAaCCMBbI AAHHbIX AAaTYMKOB AaBAEHUA, BUBPaLMKN, CEMCMMUYECKOM aKTUBHOCTU U Aaxe
METEOPO/IONMYECKUX YCNOBUIA. ITO NO3BONSET HE TONbKO NPEACKa3blBaTb BO3MOXKHblE 0OpYLUEHMA UM FTOPHbIe
yAapbl, HO 1 3apaHee NPUHUMATb NPEBEHTMBHbIE Mepbl, 06ecneymBas MakcMManbHyo 6e30nacHOCTb NePCOHaANA
M COXPaHHOCTb AOPOrocToALLero 060pya0BaHUA. BUpTyanbHas U [ONONHEHHAA PeasbHOCTb, MHTErPUPOBaHHbIE
C AaHHbIMM OT UU, TaKKe OTKPbIBAOT HOBbIE BO3MOMXKHOCTM A7 06y4eHNA NePCOHANA U NAAHUPOBAHMUA COXKHbIX
onepaunin B 6esonacHoi, UMUTUpPOBaHHOWN cpege. Ludposas TpaHcdopmauusa ropHoaobbiBatowen oTpacau,
ctumynnpyemas WU un BbICTpbIMM  CETAMM, WIPaeT K/KYEBYKD POJb B MOBbIWEHUM MPO3PAYHOCTU W
NnoAoTYETHOCTU. BNOKYENH-TEXHONOMMU, UHTETPUPOBaHHbIE ¢ cuctemamm U, moryt obecrneumTb HEM3IMEHHYIO
dMKcaumio Bcex MPOM3BOACTBEHHbLIX Onepauuii, OT A00blYM CbipbA A0 €ro OTrpPy3KW. ITO CO343eT MOJHYHO
NPOCNEKMBAEMOCTb Ha BCEX 3TAMax LLEeNOYKM NOCTABOK, YTO OCOBEHHO BAXKHO A/1A COBNI0AEHMA IKONOTUYECKMX
CTAaHAAPTOB U YAOBAETBOPEHMA PACTYLLMX TPEBOBaHWUI K OTBETCTBEHHOMY NoTPebneHunto. MU TakKe MOXKET ObITb
MCMNO/Ib30BaH A/1A aBTOMaTU3MPOBAHHOIO (GOPMUPOBAHMA OTYETHOCTU, CHWMMKAs Harpysky Ha NepcoHan wu
NOBbILIAA TOYHOCTb AAHHbIX.

JanoHelliee pas3BuTME npegnosaraetT co3gaHve "undposbiX ABOWHMKOB" ropHOA06bLIBAOLLNX
npegnpuATMiA. 3TU BUPTYyasbHble KOMUW, MOCTOAHHO O6HOBAAIOWMECS [AHHbIMU peanbHbiX OOBHEKTOB,
No3BOJIAIOT MOZLENINMPOBATb pPas/INYHble CLLEHApWUM, TEeCTUPOBATb HOBbIE TEXHONOTMM M ONTUMU3UPOBATL
NPOWN3BOACTBEHHbIE MPOLLECCHI B PEXKMUME CUMYAALMM, NPEXLE YEM BHEAPATb UX HA NpaKTMKe. UHTerpauma A
N BbICOKOCKOPOCTHbIX CUCTEM CBA3M ABAAETCA QYyHAAMEHTOM A/1A TaKUX UHTENNEKTYa N bHbIX N1aTGOpPM, KOTopble
No3BOJIAT FOPHOA06bIBAOLLEN OTPACAU NEPENTN Ha KAYECTBEHHO HOBbIM YPOBEHb YNpPaBAEHMUS.

CNMCOK UCNONb30BAHHOI INTEpaTypbl:

1. KynpuaHosckuii B.M. n ap. Lludposoe ropHoe npeanpustne Ha 6ase TexHoNornii MHTepHeTa Bewen n M. —
M.: U3g-so MTY, 2021.
2. Amutpunes A.H., TonosunH K.A. IHTeNneKTyanbHble CUCTEMbI YNIPAB/IEHUA B TOpHOM aene. — M.: 3aatenbcTeo
«lopHana KHura», 2022.

© Mamepgos 3., 2026
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Mepepos I'., npenogasaTtens,
F'ypaosa [:K., npenogasartesb,
TypkmeHosa 3., npenogasaTenb,
AKMmbIpaaos A., CTYLEHT,
HayuHbIit pykoBoguTenb: CyneilimaHrynbieB A. cTaplumMii NnpenogasaTens,
MeayHapoaHbIN yHUBepcUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Auixabag, TypKMeHUCTaH

POJ1b MPUPOAHOIO rA3A B NPOU3BOACTBE YUCTOIO TOMNJIUBA

AHHOTauuA
B crtatbe uccnepyetca 3HaYeHWE MNPUPOAHOro rasa KaK K/A4YeBOro pecypca Aaa NpousBoacTBa
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3KOJ/IOMMYECKM UYMUCTbIX BMAOB TOMAMBA, B 4aCTHOCTU «ronyboro» BoAopoda. PaccmaTpuBaloTcA TEXHO/IOMUM
napoBoi KoHBepcun meTtaHa (SMR) B coueTaHUM € CMCTEMaMUM yNaBMBaHMA U XpaHeHusa yrnepoga (CCS).
Kntouesble cnosa:
NPUPOAHbIN Fas, YUCTble BUAbl TOMNJNBA, BOAOPOAHANA SHEPreTMKa, AekapboHunsaums, «ronybon» sogopoa,
napoBas KOHBepPCUSA MeTaHa, ynasamsaHue yrnepoga (CCS).

B coBpeMeHHOM MMpe BOMPOC 3KOI0MMM Nepectan bbiTb NPOCTO TEMOWN ANA AUCKYCCUIM B HAYUHbIX Kpyrax,
NPeBPATMBLLMCL B CTPATErMYECKUIA NPUOPUTET ANA BCEro Yenoseyectsa. Mbl cToMm Ha nopore riobanbHOro
3HEepreTMYecKoro nepexosa, CTPEMACb 3aMEHUTb NMPUBLIYHOE MCKOMAaeMoe TOMIMBO YEM-TO Bonee YMCTbIM U
6e3onacHbIM. B 3TON CNOXKHOM KapTuHe 6yayuiero npupoLHOMY rasy oTBeZeHa YHUKaNbHaA ponb. OH nepectan
6bITb NPOCTO «MAagWmMm bBpaTom» HedTU W YrNsA, NPEeBPaATUBLUIMCL B KAHOYEBOW MHCTPYMEHT CO34aHUA
3KONOTNYECKM YNCTOTO TOMN/INBA.

[NaBHbIN NapafoKc NPUPOLHOrO rasa 3akatovaeTca B TOM, YTO, OCTaBasAChb Yr/1eBOAOPOAOM, OH ABAAETCA
CaMbIM MOLLHbIM COIO3HMKOM AeKkapboHu3aunn. B nepsyto ovepeapb 3TO CBA3AHO C €10 XMMMUYECKON YNCTOTOMN.

Mpw cropaHMM meTaHa — OCHOBbI MPMPOAHOIO Fra3a — BbIAENSAETCA 3HAYUMTENIbHO MEHbLUE YI/IEKMCAOTO
rasa, YeM Npu CHUraHUWU yrna Man HedTeNpPOAYKTOB, a BpeAHble BbIOPOCHI BPOAE CEPbl UAWN TBEPABIX YACTUL,
NPaKTUYECKMN OTCYTCTBYHOT. MMEHHO NOSTOMY ra3s Ha3bIBalOT KTOMJAMBHLIM MOCTOMY»: OH MO3BOISIET YE/I0BEYECTBY
CHUXKaTb HarpysKy Ha aTmocdepy y)Ke CerofHsa, Nnoka MHPPaCTpyKTypa A1A BO30OHOBASEMbIX MCTOYHWUKOB
3Hepruu (CoNHLa 1 BeTpa) elle TONbKO CTPOUTCS.

OpaHaKo no-HacToALEeMy PeBOJIIOLMOHHAA POJb ra3a PackpbiBaeTcAa B NPOU3BOACTBE BOAOPOAA. Bogopos,
CerogHaA Ha3bIBAKOT «TOMANBOM ByayLLEro», TaK KaK NPOAYKTOM ero cropaHma asasetca obbldHaa Boaa. Ho 4tobbl
NoNYYnTb BOAOPOL, HYXKHO 3aTPaTUTb SHEPTUIO U Cbipbe.

MeToZ NapoBOit KOHBEPCMM MPUPOLHOrO rasa ABAAETCA HA AAHHbIN MOMEHT cambiM 3pPeKTUBHBIM U
3KOHOMWYECKM OnpaBAaHHbIM CcMocobom mnosydeHua Bogopoda. Korga 3ToT npouecc ob6beauHAT C
TEXHONIOTUAMM YNABAUBAHUA YIAepoaa, poxaaerca «ronyboi Bogopoa». 3To YNCTOe TONJIMBO, KOTOPOE MOXKET
nNpMBOAMUTL B ABMXKEHME Noe3aa, Kopabau 1 NUTaTb Lenble 3aBOAbl, He OCTaBAAA FPA3HOro ciesa B Hebe.

Henb3s 3abbiBaTbh 1 0 TPAHCMOPTHOM ceKTope. CxKUXKeHHbIN npupoaHsbii ras (CMI) y»ke cerogHsa ycnewHo
3aMEeHAET TAXKe/I0e AN3eNbHOE TONIMBO B MOPCKUX MEePEeBO3Kax U MArncTpasibHbiX FPy30BMKax. ITO He NPOCTO
3KOHOMMWS — 3TO pPagmKasbHOE 0340POB/IEHME BO34YXA B MOPTOBbLIX rOPOAAX U BAO/Ib TPAHCNOPTHBIX apTEPUNA.
Bosiee Toro, coBpemeHHble TEXHOIOMMM NO3BOMAIOT CO34aBaTb U3 rasa CUHTETUYECKOE UAKoe Tonameo (GTL),
KOTOPOE MO CBOMM XapaKTepMUCTMKam npeBocxoguT 6eH3nMH u3 HedTn, Byayum npu 3Tom ropasgo bonee
LPYKentobHbIM K OKpy:KatoLwen cpese.

KoHeuyHo, nepexoz Ha YMCToe TOM/IMBO — NPOLLECC HE MIHOBEHHbIW. OH TpebyeT OrpoOMHbIX MHBECTULMI U
WHXeHepPHON cmenoctu. Ho MMeHHO NpupogHbIn ra3 gaeT Ham Heobxoammoe Bpems U pecypcbl. OH BbICTynaeT
B ponn dpyHAaMeHTa, Ha KOTOPOM CTPOUTCA 3[aHUE HOBOM, «3e/1eHON» 3KOHOMUKU. Bes Hero meurta o ynctom
Hebe HaZ MeranosiMcaMm U COXPaHEHUM KAMMATa MOrAa Hbl Tak M OCTAaTbCA HEAOCTUKMMOMN MEUTON.

B 3ak/itoueHMe xo4eTcAa OTMETUTb, YTO PO/b NPUPOAHOrO ra3a B NPOM3BOACTBE YMCTOrO TOM/IMBA — 3TO
posb co3naaTens. 3To pecypc, KOTOPbIN CBA3bIBAET UHAYCTPUANBHOE NPOLUNOE C SKONOrMYecku 6esynpeyHbim
byaywmum. Mcnonb3ys NoTeHUMan rasa s co3faHnsa BOAOPOAHbIX TEXHOIOTUIA U YUCTOrO MOTOPHOIO TOMN/INBA,
YeNI0BEYECTBO AEe/1aeT YBEPEHHbIN LWAr K rAPMOHUU C NPUPOLOW, HE KepTBYA NMPU 3TOM CBOMM Pa3BUTUEM U
KomMmdopToM.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. AnekcaHapos A.B. MunpoBas sHepreTuka n BoAOPOAHbIE TEXHOOMMU: POb FAa30BOMN oTpacan. N3paTenbcTso
«TexHuKa».,2023.
2. WBaHoe C.M., Netpos K.A. [ekapboHM3aums NPUPOAHOro rasa: MeToAbl U MNEepCrneKTUBbl. BecTHUK
3HepreTMYecKoro aHanumsa., 2022.

© Mepepos I'., l'ypaosa ., TypkmeHoBa 3., AKmblpagos A., 2026
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Hospy3osa 4., npenogasatens,
Auvpapos P., cTyaeHT,
Xannbies b., cTygeHT,
MyxammeTtrynbies fl., CTyAeHT,
HayuHbit pykoBoguTenb: Typmaes X. CTaplumii npenoaasaTtesb,
MeayHapoaAHbIN yHUBEPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHuUCTaH

WMHTErPALMA MAPKLUENOEPCKUX AAHHbIX B EAUHYIO UHOOPMALMOHHYIO
CPEAY (BIM) rOPHOro NPEANPUATUA

AHHOTauuA

B craTbe paccmaTpuBaloTCA  METOAO/OINMYECKMEe U TeXHO/IOTMYECKME  acneKTbl  MHTerpauum
MapKLenaepckon nHpopmaumm B eanHy0 MHPOPMALMOHHYIO cpeay ropHOL06bIBaOWEro NpeanpuATUS Ha
6ase TexHonormm BIM (Building Information Modeling). AHanusupytoTca nepexon oT TPAaAUUMOHHbLIX 2D-
yepTerKeln K MHOTOMEPHbIM LUMPPOBbIM MOAENAM, 0ObeANHAIOWMM reoae3nyeckne 3amepsbl, reosiorMyeckmne
AaHHble U MPOEKTHble peLlleHus.

Kniouesble cnosa:
MapKwenaepua, BIM-TexHonorum, eanHoe MHGopmMaLMOHHOE NPOCTPAHCTBO, LMdPPOBOM ABOMHUK,
ropHoA06bIBalOLLAA MPOMbILLNEHHOCTb, MHOOPMALMOHHOE MOAENUPOBAHNE, UHTErPaLMA AAHHbIX.

dnoxa pa3po3HEHHbIX YepTexKen N N30MPOBAHHbIX 6a3 AaHHbIX B FOPHOM Aene NoaxoauT K KoHuy. Ha
CMEHY UM NPUXOANT KOHLLENUMA eanHOM MHPOPMALLMOHHOM Cpeapl, B KOTOPOM KaXKAbli 0ObEKT — OT BbIPabOTKM
[0 BEeHTUAATOpa — NpeacTaB/eH B BuAe LndpoBoro asiemeHTa ¢ Habopom aTpubyToB. B LLeHTpe 3Toro npoLecca
HaxXo4MTCA MapKLUenaep: UMEHHO ero BbICOKOTOUYHbIE 3aMepbl CO34at0T KreOMETPUYECKUI KapKacy», Ha KOTOPbIN
HAHM3bIBAETCA BCSA OCTasibHaA MHbopMauua. UNHTerpauma mapKliengepcknx gaHHbix B BIM-cpegy — 37O He
NpPOCTO CMeHa NPorpamMmmMHoro obecneyeHus, a nepexos K KoNNeKTUBHOMY YIpaBAeHMIo By ayLWwmm npeanpusaTus.
BHeapeHue BIM-TexHO/IOMMIN B TOpHYHO OTpac/b (4acTo HasbiBaembix Mining Information Modeling — MIM)
Nno3Bo/fAeT co34aTb CKBO3HOM MOTOK AaHHbIX, FAe MapKlieiaepckas cnyxba urpaet posb NOCTaBLMKA
aKTya/bHOW reoMeTpUYEeCcKOM OCHOBbI AN BCcelt MHOOPMALMOHHON MOLENMN.

B rparkaaHckom cTpouTenbctee BIM-mogenb co3gaetca A0 Hayana pabot. B ropHom gene cutyauma
obpaTHasA: cpefda MOCTOAHHO MeHsAeTcA B npouecce A0ObluM. 34ecb MapKWenaep BbICTYNaeT B PoOau
«MOCTaBLLMKA PeanbHOCTUY.

- O6naka TOYeKk: Pe3ynbTaTbl Na3epHOr0 CKaHUPOBAHWMA NpPeobpasytoTca B  UHTENNEKTyaNbHble
NoBepPXHOCTW.

- ATpnbyTMBHOCTb: 3amepy NPUCBAMBAOTCA HE TOJIbKO KOOPAMHATbI, HO W AaTa, TMN NopoAbl, 06bem
M3BNEYEHHOW Maccbl U pammama ucnonHutens. UHTerpauus 3TMX AaHHbIX MO3BOJIAET BCEM YYACTHWKaM
npouecca BUAETb aKTya/IbHOE COCTOSHWUE PYAHUKA B PEXKMME PeasibHOro BPEMEHM.

lnaBHasA LeHHOCTb BIM — B ycTpaHeHUM MHPOPMALIMOHHBIX pa3pbiBOB. Korga mapKLieinaepckue gaHHble
WMHTErpupoBaHbl B e4MHYI0 Cpeay:

1. MpOEKTUPOBLUMKM MFHOBEHHO BMAAT OTKIOHEHMA GAKTA OT NPOEKTa U KOPPEKTUPYIOT NaHbI.

2. ['e0n0rM YTOUHAKT KOHTYPbI PYAHbIX TE, ONMPanch Ha GaKTUYeCKMe rpaHuLLbl BbipaboTOK.

3. Cny»6bl BEHTUAAUMM U 6e30MaCHOCTU MOAENUPYIOT MOTOKM BO3A4yXa M NMyTU 3BaKyaLMKM Ha aKTyaIbHOM
3D-ceTKe. ITO MUCK/OYAET KOAAU3UKM (Hanpumep, HaNOXKeHMe HOBOW BbIPabOTKM Ha YXKe CyLLeCTBYIOLLYHO
MHOPACTPYKTYPY) eLe Ha 3Tane NAaHUPOBaHUA.
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NHTerpauma mapKwenaepckmx AaHHbIX MO3BOASAET BbIATU 3a pamKu obbema U KoopauHaTt. JobasneHune
BpemMeHHol wkanbl (4D) u gaHHbIX 0 cTtoMmoctn (5D) npespawaer BIM-mogenb B MOLLHbIA MHCTPYMEHT
$MHAHCOBOro KOHTPOAA. MapKwenaepckuii otyeT 06 06bemMax A06bluM aBTOMATUYECKM OOHOBAAET NOKasaTenu
BbINOJIHEHUA NAAHA U BIOAXKETHble METPUKM NpeanpuaTua, Aenan NPponsBoACTBEHHbIN LMK NPO3PaYHbIM ANA
BbICLUEro PyKOBOACTBA.

NHTerpauma mapKenaepckux AaHHbix B BIM-cpeny npeBpalwaer ropHoe npeanpuatve m3 Habopa
Pa3poO3HEHHbIX LEXOB B €AMHbIN, NMPO3payHbli U ynpaBasemblii mexaHusm. MapKweigep B 3TOM cucteme
CTAaHOBUTCA He MPOCTO 3aMepLLMKOM, a KypaTopom umdpoBOi peanbHOCTM Heap. byaywee oTpacam — 3a
«KUBBIMU» MOLENAMM, TAe KaxKaoe ABUMKEHME KOBLUA IKCKaABaTopa MM NPOXOAKA MeTpa WTPeKa MIHOBEHHO
OTparkatoTca B rn106anbHOM MHPOPMALMOHHON 3KocucTeMe, obecneumBas MakCMMabHY 3pPeKTUBHOCTL U
6e3onacHOCTb.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. Agnep C.B., Netpos A.B. MIHbOpmaunoHHOe moaenMpoBaHue B ropHom gene: yyebHoe nocobue. — M.:
U3patenbctBo «oOpHaa KHura», 2023.
2. Bacunbes M.H. LunodpoBble ABOMHUKM MECTOPOXKAEHWA W MapKleinaepckoe obecneveHne. — CM6.:
N3patenbctBo CaHKT-MNeTepbyprckoro ropHoro yHusepcuTeTa, 2024.

© HospysoBa 4., Anaapos P., Xannbies 6., MyxammeTrynbies ., 2026

YAK 62
Hypnbies b.,
3aBeaytownii Kadeapsl MMAPOreosorMa N UHXXeHepPHaA reosiorus,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awwxabag, TypKMeHUCTaH
Opaspgypabies 4.,
KIMH, Ctapwwuit npenogasaTenb,
MeXayHapoaHbl yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
baiipamoBa U.,
K.I.M.H., CTapwwuit Hay4Hbli COTPYOHUK,
HWW npupoaHoro rasa K «TypkmeHras»,
Awxabag, TYpKMeHUCTaH
fypposarl.,
Crapwwuit npenoaasaTenb,
MexayHapoaHbIN yHuBepcuTeT HedT 1 rasza umeHu Arwbirengm Kakaesa,
Awxabaga, TypkMeHUCTaH

OCOBEHHOCTU BINAHNA PEKN AMYAAPbA HA NOA3EMHbIE BObl IEBANCKOIO BENAATA

AHHOTauuA
B faHHOWM cTaTbe paccmaTpuBaeTcA XapaKTep B3aMMOAEWNCTBUA MOBEPXHOCTHbIX BOA, PeKM Amyaapba C
ropusoHTamMM MoA3emMHbix Bog Jlebanckoro Benaata TypKmeHucTaHa. Ocoboe BHMMaHWe yaeneHo
aHTponoreHHoMy GaKTopy W 3HayeHUo OUAbTPAUMOHHBIX NOTepPb ANS MEAMOPaAaTUBHONO COCTOAHMUA
npuAerarLmnx semens.
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Kntouesble cnosa:
Amypaapbs, Jlebanckuii BenanaT, noA3eMHble BOAbl, 'MapoAMHaMmMyecKas cBasb, MHPUAbTPaLMS,
MWHepanmsauusa, anaoBManbHbIN.

B3aumogericTenme pekn 1M NoA3eMHbIX BOA ONUCLIBAETCA MPUHLMMIOM rmgpasanyeckoro noanopa. Mpwm
NPOXOXAEHMM NAaBOAKOBbIX BOJIH (Man—ui0Nb) YpOBEHb NOA3EMHbIX BOA, B npubpexHol 3oHe (4o 500 m ot
pycna) NogHMMaeTca MNPaKTUYECKU CUHXPOHHO C pedHbiM. MaTemaTUyecku 3TO BAMSHME MOXKHO OMUCaTb
YpaBHEHWEM HEeyCTaHOBUBLLIETOCA ABUMKEHUA FPYHTOBbLIX BOA, r4e M3MEHeHWe Hanopa H 3aBUCUT OT pacCcTOAHUS
X U BpeMeHM t.

JNlebancKkuii BenasT, pacnofioXKeHHbI B AO/IMHE CpeaHero TedeHua AMyapbK, XapaKTepusyeTca TeCHOM
B3aMMOCBA3bI0 MOBEPXHOCTHbLIX U MOA3EMHbIX BOA. B yC/0BMAX apuAHOro KAMMaTa peka ABAAETCA He TO/bKO
rNaBHOM TPAHCMOPTHOW apTepueit U UCTOYHMKOM OpPOLUEHMS, HO U OCHOBHbIM (akTopom ¢opmupoBaHMA
3aMacoB M peXxmMma NoA3eMHbIX BOZ aNOBUA/IbHbIX OTNOXEHUN. Jlebanckuit BenasT ABNSETCA HaYaNbHbIM
nyHKTOM Kapakym-pekn (Kapakymckoro KaHasa). 3abop OrpomHbIX mMacc Boabl M3 Amygapbu cosgaer
cneundpuryeckmi rmapoaMHaMmUYECcKUn PeRUM:

3oHa 3abopa: Habnogaetca NOKasbHOE CHUMKEHME YPOBHA NMOA3EMHbIX BOJ M3-3a BbICOKOM CKOPOCTU
MoTOoKa.

MaructpanbHble KaHanbl: BAoab HUX GOPMUPYIOTCA NOCTOAHHbIE «KYMNOa» PacTeKaHna NoA3EMHbIX BOZ,
KOTOPbIE CMbIKAOTCS C PEYHbIM MOTOKOM, CO34aBas CrJ/IOLIHOE 3ePKAJI0 FPYHTOBBIX BOA Ha rybuHe Bcero 1,0—
2,5 meTpa.

NHOUNbTpauma pedHblix Bog, B Jlebane nmeet ABOSKUIA xapakTep: Mo3UTUBHbLINA: OnpecHeHMe NPUPOAHbIX
COJIeHbIX BOA, MyCTbiHM Kapakym, co3gaHue 3amacoB MPEecHbIX BOA, A/1A KONOAE3HOTO BOLOCHAbKeHus.
HeraTuBHbIi: MpM BbICOKOM CTOSIHUM YPOBHA (MEHee «KPUTUYECKOW TAyOWHbI») BK/IOYAETCA MEXaHW3M
KanWANSPHOIo NoAHATMA. B ycnoBuMAx McnapsaemocTu, npesblwatolelt ocagkm 8 10—15 pas, conm octatotca B
BEPXHEM C/10€ MOYBbI.

OcHOBHOE B/IMAHWE AMyZapbM Ha NoA3eMHble BOAbl MPOABAAETCA Yepe3 GUAbTPaLUOHHbIE NoTepu U3
pyc/iia U MarucTpasbHbiX KaHanoB. MOCKOAbKY AO/IMHA PEKU CIOMKEHA NPEUMYLLECTBEHHO PbIX/bIMU MecYaHo-
CYT/IMHUCTBIMU OTNIOKEHUAMM YETBEPTUYHOIO Nepuoaa, rmapaBamMyeckasn CBA3b MeXAy PeKoin U BOAOHOCHbIM
rOPU3OHTOM ABAAETCA NPAMOWN U BbICOKO3ODEKTUBHON.

Mepuros NnaBoAKoB: Mpu NOBbILWEHUN YPOBHSA BOAbI B PEKE NPOUCXOAUT MHBEPCUA NOTOKA — PeYHble BOAbI
HauYMHAIOT NUTATb NOA3EMHbIE FOPU3OHTbI, BbI3biBas NOAMNOP FPYHTOBbLIX BOA, HA PACCTOSHUM OO0 HECKOJIbKUX
KMNOMETPOB OT pycha.

Mepuos mexeHu: B 3acywnmnsble nepuosbl MOXeT HabntoaaTbca 0bpaTHbIM Npouecc (apeHnpoBaHue
NoA3eMHbIX BOZ, PEKOI), 04HAKO M3-33 MHTEHCUBHOIO OpoLleHus B J/lebanckom BesasTe ypoBEHb FPYHTOBbIX BOZ,
4YacTo NOAAEP’KMBAETCA WMCKYCCTBEHHO Bbie YPOBHA peKku. Peka AmMyaapba CylWwecTBEHHO BAMAET Ha
KayeCTBEHHbIM COCTaB MoA3eMHbiX BoA. Bponb pycna dopmupyeTca Mnosioca «MpecHbIX JMH3» 33 cyeT
MHOUNBbTPALUKN OTHOCUTENIbLHO MAa/IOMUHEPAZIN30BaHHOM PeYyHOol BOAbI.

MuHepanusauma: B npubpekHol 30He MUHEepanusauma noAsemubiXx Bog, MUHMManbHa (0,6-1,2 r/n).
TeHgeHumn: Mo mepe yaaneHuns oT pycsa B CTOPOHY NYCTbIHHBIX MacCMBOB MMUHepasin3aLmsa Bo3pactaeT go 3-5
r/n v 6onee 1U3-3a UCNAPUTENbHON KOHLEHTPALMN U BblLLLEaYNBaAHNA CONEN M3 NOYBOrPYHTOB.

OpgHoit ©3 rnaBHbIX nNpobsiem perMoHa ABAAETCA MOATOMJIEHME CE/IbCKOXO3ANCTBEHHbIX Yrogui.
MN36bIToYHaA PuabTpauma 13 AmydapbuM U OPOCUTENBLHOM CEeTM MPU HEeAOCTaTOYHOM EeCTeCTBEHHOM OTTOKe
NpMBOAMT K MoAbemy YpoBHA TPyHTOBbIX Bog, (YIB) OO0 KPUTMYECKMX OTMETOK (meHee 1,5-2 meTpoB oOT
NoBepPXHOCTH). ITO NPOBOLMPYET BTOPUYHOE 3aCONEHMNE NOYB, YTO TpebyeT NOCTOAHHOMN PaboTbl KONTEKTOPHO-
OPEHAXKHBIX CUCTEM.

AMyaapbA BbICTYNaeT B POJIM «PerynaTopa» rMaporeosiormyeckoro pexkmma Jflebanckoro senasta. Ans
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YCTOMUYMBOrO pPa3BUTUA pPermoHa HeobXoAMMO BHeApeHMEe COBPEMEHHbIX MeToA0B MOHUTOpUHra YIB u
COBepLUEHCTBOBAHME 06/IML0BKM KaHANO0B A1A KOHTPOAA Hag MHOUAbTPALUMOHHBIMW MPOLLECCAMMU.
CnMCOK UCNONb30BAHHOI INTEpaTypbl:
1. banpamoBsa U.A. NMoasemHble Boabl TypkMmeHUcTaHa. — A.: TTCN, 2012. — 206 c.
2. buHgemaH H.H., A3sunH J1.C. OueHKa aKcnayaTauMoHHbIX 3anacos noa3emHbix o4, M.: Hegpa. 1972. 216 c.
© Hypnbles b., Opasaypables [., bapamosa U., N'ypgosa I., 2026

YAK 62
Hbiasos C., cTyaeHT,
Hypbles L., ctyaeHT,
MarbIWwos 3., CTyAeHT,
Canaprengues C., cTygeHT,
HayuHbIii pykoBoguTtennb: Ceitinposa A., npenoaasatesib,
MeKayHapoaHbIN yHUBEpcUTET HEedTU M raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

MCNO/Ib3OBAHMUE UCKYCCTBEHHOIO UHTENJIEKTA AN1A NPOrHO3UPOBAHUA
NOTEHLUWA/IbHbIX 30H ABAPUMHOIO PA3/IUBA HEDTHU

AHHOTauuA

B L. @aHHOWM CTaTbe paccMaTPUBAOTCA COBPEMEHHbIE NOAXOAb! K MPUMEHEHUIO TEXHONOTMN UCKYCCTBEHHOTO
uHTennekta (MU) M mMaWKMHHOIO OByYeHUs AN MOHUTOPUHIA M MPOrHO3UMPOBAHMA 30H PUCKA aBaPUMHBIX
pa3nnMeBoB HedTU. AHaNMU3UpPYOTCA MeToabl 06paboTKM 6OoNbLIMX AAHHbLIX, MOJYYaeMblX CO CMAYTHMKOBbIX
CHUMKOB, AaTYMKOB UHTepHeTa Bewel (IoT) n cuctem BHYTPUTPYOHOMN ANArHOCTUKM.

Kniouesble cnosa:
NCKYCCTBEHHbIN MHTENIEKT, MalLMHHOE 0byYyeHue, HedTerazoBas oTpac/b, Pas3inB HedTH, SKOOrnYecKas
6€30MacHOCTb, MOHUTOPUHT TPYOONPOBOAOB, NPEeANKTUBHAA aHAIUTUKA.

JKonornyeckmne Katactpodbl, CBA3aHHbIE C pasnnBamu HedTH, AECATUNAETUAMM OCTaBaINCb KYEPHbIMU
nebegammn»  MMPOBOM  MPOMBIWAEHHOCTM —  COBbITUAMM  BHE3aMHbIMM,  Pa3PyLUMTENbHbIMU U
TpyAHoNpeacKasyembiMmu. TpaaMLMOHHbIE MEeTOAbl MOHUTOPUMHTA, NOAratoWmMecs Ha YenoBeyYecknin pakTop u
NpPOCTble AATYMKM, YACTO CPabaTbIBAOT C/IMLIKOM NO3A4HO, KOrAa HedTAHOE MATHO y¥Ke HaHOCUT HeMonpaBUMbIiA
ywepb dpnope 1 payHe. OgHaKo cerogHs Ha nepeaosyto 60pbbbl 33 YUCTOTY IKOCUCTEM BbIXOAUT UCKYCCTBEHHbIM
nHTENNeKT (MU), npeBpaLLan peakTMBHYIO 3aLMTYy B MPOAKTUBHYIO CTPATErmIo.

Ponb MM B NpOrHo3MpoBaHMM 30H aBapUMHOrO pasanBa HedTU MONKHO Pasfe/iUTb Ha TPU KAOYEBbIX
acneKkra: aHanM3 COCTOSHMA WHQPPACTPYKTYPbl, MOHWUTOPUHI OKpy)Kalolei cpeabl M MaTemaTvyeckoe
MOZeIMPOBaHME PUCKOB.

Bo-nepsbix, M pagukanbHO MeHAEeT MoAxohd K AMarHoCcTMKe o6opyaoBaHMA. TbiCAYM KWMAOMETPOB
Tpy60onNpoBOoA0B M rNYy6OKOBOAHbIX CKBaXKMH E€XKECEKYHAHO reHepupyoT OFPOMHbIE MaccuBbl AaHHbIX (Big Data).
HeipoHHble ceTu cnocobHbI YNaBANBaTb B 3TOM «LIYME» MUKPOCKOMMYECKME U3MEHEHUA AaB/eHNs, BUBpaLmm
WM TemnepaTypbl, KOTOpble AN 4Yes0BeYyecKoro rfAasa BbIrAOAT He3HauuTenbHbIMU. OBydyeHHble Ha
WUCTOPUYECKUX AOaHHbIX 06 aBapuax, aaropuMTMbl Pacno3HaloT MNaTTepHbl «NpenaBapunHOrO COCTOSHMAY,
NoO3BOAS MHKEHEePaM YCTPAHWUTb YTEUKY eLle A0 TOro, Kak OHa npousoLuna.
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Bo-BTOpbIX, UM cTan «rnasamm» skonoros B Kocmoce. COBPEMEHHbIE CMYTHUKU HEMNPEPbIBHO CKAHUPYIOT
NOBEPXHOCTb OKeaHa. C MOMOLLbIO KOMMbIOTEPHOTO 3peHna UM aHanusnpyeT pagmMonoKaLMOHHbIE M ONTUYECKNE
CHMMKW, MFHOBEHHO OT/IMYaA eCcTeCTBEHHblE C/IMKM OT TEXHOreHHbIX 3arpsasHeHuin. bonee Toro, obbeauHsn
[OaHHbIe 0 TeYEeHMUAX, pOo3e BETPOB U TemnepaType Boabl, MM MOKET c BbICOKOM TOYHOCTbIO NpeacKasaTh, B KaKyto
CTOPOHY ABUHETCA MATHO U KaKMe NpmubpekHble 30Hbl OKaXKyTCA No yrpo3om B 6anxKanLwmne yachbl.

B-TpeTbux, MU nossonser co3gaBatb AMHAMMUYECKME KAapTbl PUCKOB. B oT/iMuMe OT CTaTUYHbLIX M1IaHOB
NMKBMZAUMKM aBapuin, UN-mopenn yumTbiBalOT TEKYLLYHO HaBWUraUMOHHYKO OBCTaHOBKY: NAOTHOCTb TpaduKa
TAHKepOB, MNOroAHble aHOMANMM W [OaXKe CEUCMMYECKYIO aKTUBHOCTb. 3TO MO3BOASAET KOMMAHMAM U
rocyapcTBEHHbIM C/y*Kb6aM 3apaHee KOHUEHTPUPOBATb CWJ/bl CMaceHUs B TeX TOYKax, rae BeposTHOCTb
WHUMAEHTA B AaHHbIA MOMEHT MaKCMMa/bHa.

OpHako wucnonb3oBaHMe WM — 370 He TO/NbKO TEXHONOMMYECKUA MPOPbIB, HO W OFPOMHas
OTBETCTBEHHOCTb. ANrOPUTMbI TPEOYIOT KauyecTBEHHbIX [AaHHbIX W MOCTOAHHOro oby4yeHuAa. Kpome TOro,
COXpaHAETCA 3TUYECKNIN BOMPOC: HACKOAbKO Mbl MOXKEM AOBEPATb MAlLUMHE NPUHATUE PELUEHUI B KPUTUYECKUX
CUTyaumax? HecmoTps Ha 3TO, O4EBUAHO OLAHO: MHTEMPALMA UHTENNIEKTYa IbHbIX CUCTEM B HEPTAHYIO OTpacib —
3TO He NPOCTO AaHb MOJE, a KM3HEHHana HeobXoAMMOCTb.

B 3aKnt04eHME XOUEeTCA CKa3aTb, YTO MCKYCCTBEHHbIA MHTENNEKT AAET HAM TO, YEro Ham BCcerga He XxBaTasno
B bopbbe c TexHOoreHHbIMM KaTacTpodamm — BpemaA. lNpeackasbiBas NOTEHUMANbHblE 30HbI asapwii, UU
npespallaeT KatacTpody M3 HeM3bexkHOCTU B MNPeAoTBPaTUMbIA MHUMAEHT. UHTerpaums MU B cuctembl
yrnpaB/iieHMA NPOMbILWNEHHOM 6e30NacHOCTbIO NO3BOJIAET HE TOJIbKO NPeAOoTBPaLL,aTb PUHAHCOBbIE NOTEPU, HO U
obecneynBaTb COXPAHHOCTb XPYMNKMUX IKOCMCTEM. ITO MOLLHbIA MHCTPYMEHT, KOTOPbIA MOMOraeT Ye/l0BEYECTBY
NPOAO0AXKATb TEXHUYECKMI NPOrpecc, COXpaHAA NPU 3TOM XpynKoe paBHOBECUE NAaHETbI.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. KysHeuos H.H., Jlebenes B.M. AHanu3 60/1blUMX SaHHbIX B NPeA0TBPaLLEHUN PA3INBOB HEeDTU Ha WenbdOBbIX
npoeKkTtax. Hedrterasosoe geno., 2021.
2. Chen, H. & Wang, L. Artificial Intelligence for Oil Spill Detection and Management: A Review. Environmental
Technology & Innovation., 2023.

© Hebinzos C., Hypbies L., MaTbiwos 3., Canaprengues C., 2026
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YOK 33
Agamyradova A.,
Student of the Department of Language Studies, trained in extended groups
International University of Industrialists and Entrepreneurs
Ashgabat, Turkmenistan
Annamammedova L.,
student.
Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city
Arkadag, Turkmenistan

ACCOUNTING IN NONPROFIT ORGANIZATIONS

Abstract
Accounting in nonprofit organizations is a specialized area of financial management that emphasizes
accountability, stewardship, and transparency over profitability. This article explores the core principles of
nonprofit accounting, the unique reporting requirements for charitable entities, and the challenges these
organizations face in maintaining financial integrity and donor trust. It also highlights best practices for
budgeting, fund accounting, and compliance with legal standards.
Keywords:
nonprofit accounting, fund accounting, financial reporting, donations, transparency, accountability, budgeting.

Nonprofit organizations (NPOs) exist to serve public interests rather than to generate profit. Despite their
charitable or service-oriented mission, nonprofits must adhere to rigorous financial management practices to
ensure sustainability, donor confidence, and regulatory compliance. Accounting plays a critical role in tracking
resources, demonstrating the effective use of funds, and informing strategic decision-making.

A central feature of nonprofit accounting is fund accounting. Unlike in for-profit entities, where financial
activity is recorded in a unified ledger, NPOs separate their financial resources into “funds” according to purpose
or restrictions. These may include unrestricted funds, temporarily restricted funds (such as project-specific
donations), and permanently restricted funds (such as endowments). This system ensures that resources are
used according to donor intentions and legal requirements.

Key financial statements used in nonprofit accounting include:

¢ The Statement of Financial Position (similar to a balance sheet), which reports assets, liabilities, and net
assets categorized by restrictions.

e The Statement of Activities (similar to an income statement), which details revenues (donations, grants,
membership fees) and expenses by program and supporting services.

e The Statement of Cash Flows, showing how cash is received and spent over time.

e The Statement of Functional Expenses, which allocates costs to program services, management, and
fundraising.

Revenue for nonprofits comes from various sources such as donations, government grants, service fees,
and fundraising events. Accurate recognition and classification of income are crucial, particularly when funds are
conditional or require special reporting. Expenses must also be carefully tracked to distinguish between
administrative, programmatic, and fundraising activities.

One of the major challenges in nonprofit accounting is transparency. Donors, grant providers, and the
general public often expect high levels of openness and accountability. Annual reports, independent audits, and
detailed disclosures help organizations build trust and credibility. Internal controls and ethical guidelines further
strengthen financial integrity.
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Another issue is compliance with legal and tax regulations. Many countries require nonprofits to register
with government agencies and file regular reports to maintain tax-exempt status. In the United States, for
example, most NPOs must file IRS Form 990 annually. Failure to comply can result in penalties or loss of
exemption.

Technology has enhanced financial reporting in nonprofits through accounting software specifically
designed for fund accounting and donor tracking. These tools facilitate grant management, budgeting, and
financial analysis, helping staff and board members make informed decisions.

In conclusion, accounting in nonprofit organizations is essential for effective mission delivery, resource
stewardship, and regulatory compliance. By adopting proper accounting standards, maintaining transparency,
and embracing financial best practices, nonprofits can enhance public confidence and ensure their long-term
impact.

References:

1. Miller, K. E. (2018). Nonprofit Financial Management: A Practical Guide. Wiley.
2. American Institute of CPAs (2020). Audit and Accounting Guide: Not-for-Profit Entities. AICPA.
3. National Council of Nonprofits (2023). Principles for Good Governance and Ethical Practice.
www.councilofnonprofits.org
4. IRS (2023). Tax-Exempt Status for Your Organization. Internal Revenue Service. www.irs.gov
5. Accounting Standards Board (FASB). (2016). Update on Financial Reporting for Not-for-Profit Organizations.
www.fasb.org
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ENHANCING INDIVIDUAL QUALITY OF LIFE

Abstract

Economic participation encompasses a variety of mechanisms through which individuals engage in the
economy, contributing to both personal and community well-being. This article discusses the multifaceted
purposes and functions of economic participation, examining how it fosters economic development, enhances
individual quality of life, promotes social inclusion, and facilitates democratic engagement. By highlighting key
examples and case studies, the discussion illustrates the critical importance of active economic participation in
creating sustainable and equitable societies.

Keywords:
economic participation, economic development, social inclusion,
democratic engagement, personal well-being.
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Economic participation is a foundational element of modern economies, encompassing a range of activities
that enable individuals and groups to engage in economic processes. This participation can take many forms,
including employment, entrepreneurship, volunteering, and active consumer engagement.

The value of economic participation extends far beyond mere financial contributions; it plays a pivotal role
in enhancing quality of life, fostering community engagement, and driving sustainable development. With the
evolving nature of economies due to globalization, technological advances, and shifting demographics,
understanding the purposes and functions of economic participation becomes increasingly important. This article
will explore these dimensions, highlighting their significance for individual empowerment and societal progress.

Economic Development and Growth

One of the primary purposes of economic participation is to drive economic growth. When individuals
participate in the economy through employment or entrepreneurship, they contribute to the production of
goods and services, thus enhancing overall economic performance.

Entrepreneurship is a key driver of innovation and economic development. By starting new businesses,
individuals not only create jobs for themselves but also for others, leading to increased economic activity within
communities. For instance, small businesses often serve as the backbone of local economies, contributing
significantly to regional growth and job creation. Governments around the world recognize the importance of
nurturing entrepreneurial ecosystems by providing support through grants, training programs, and access to
financing, thereby amplifying the impact of economic participation on growth.

Enhancing Individual Quality of Life

Economic participation significantly enhances individual quality of life by providing income, fostering
personal development, and establishing a sense of purpose. Engaging in meaningful work or entrepreneurial
activities allows individuals to achieve financial independence, improve their standard of living, and build self-
esteem.

Employment opportunities offer not only a source of income but also access to benefits such as health
care, retirement plans, and professional development. Moreover, satisfying work can contribute to overall
happiness and life satisfaction. For example, individuals engaged in careers aligned with their passions and
interests often report higher levels of job satisfaction, which in turn positively affects their mental and emotional
well-being.

Democratic Engagement and Civic Responsibility

Active economic participation is also closely tied to democratic engagement and civic responsibility. When
individuals are engaged in the economy, they often become more invested in their communities and more likely
to participate in civic activities.

Communities with high levels of economic participation tend to have stronger civic engagement, as
individuals who experience economic stability are more likely to vote, volunteer, and participate in local decision-
making processes. For instance, research shows that economically empowered individuals are more likely to
advocate for policies that benefit their communities, thereby enhancing democratic processes and fostering a
sense of collective responsibility.

Conclusion

The purposes and functions of economic participation are diverse and multifaceted, encompassing
economic development, individual empowerment, social inclusion, and democratic engagement. Understanding
these roles is essential for promoting policies that encourage active participation in the economy, as such
measures lead to healthier, more equitable societies. As economies continue to evolve, fostering inclusive
economic participation will be crucial in addressing the challenges and opportunities of the 21st century,
ensuring that individuals and communities can thrive together.
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ANALYSING THE INFLUENCE OF GLOBAL TRADE AGREEMENTS

Abstract

Global trade agreements (GTAs), ranging from multilateral pacts (e.g., WTO) to regional accords (e.g.,
USMCA, CPTPP), are designed to liberalize commerce, but their impact extends deeply into the world of finance.
Their strategic importance lies in their ability to fundamentally alter the risk-reward calculus for international
investors. Consequently, the structure, enforcement, and evolution of GTAs are elevated to the status of a core
determinant of global financial and economic policy. Governments, investors, and multinational enterprises
(MNEs) must constantly navigate the complex trade-offs between maximizing market access, ensuring investor
protection, mitigating geopolitical risk, and adhering to new regulatory standards. This article examines the
multifaceted role of GTAs and outlines key mechanisms through which they influence both International
Financial Flows (IFFs) and Foreign Direct Investment (FDI).

Keywords:
Global trade agreements, international financial flows (IFFs), Foreign Direct Investment (FDI), economic policy,
market access, investor-state dispute settlement (ISDS), capital mobility, trade liberalization, risk reduction.

The Fundamental Role of Trade Agreements in Finance

GTAs are formal treaties that aim to reduce barriers to trade in goods and services. However, their scope
increasingly includes provisions that directly govern or significantly influence financial transactions and cross-
border investment, acting as a high-level assurance mechanism for capital.

Core Financial and Investment Impacts:

FDI Attraction and Stability: GTAs offer legal stability and non-discrimination principles (National
Treatment, Most-Favored-Nation) to foreign investors, making signatory countries relatively safer destinations,
thereby increasing the likelihood of long-term FDI.

Capital Mobility and IFFs: Many modern agreements include explicit chapters on financial services, which
mandate the relaxation of capital controls, facilitating the faster and easier movement of short-term IFFs (e.g.,
bank loans, portfolio investments) across borders.

Risk Mitigation: Provisions like the Investor-State Dispute Settlement (ISDS) mechanism offer MNEs a

99


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

pathway to arbitration against host governments for expropriation or unfair treatment, effectively reducing
political risk and lowering the risk premium required for investment.

Supply Chain Restructuring: By guaranteeing tariff reductions and common rules of origin, GTAs prompt
MNEs to reorganize their supply chains, leading to lumpy, strategic FDI flows as companies build new production
hubs within the trade bloc to service the entire market.

Key Policy Channels and Directions

The strategic focus of GTAs is not static; it must evolve to meet modern financial volatility and demands
for greater regulatory transparency.

Direction 1: Maximizing Investment Protection and Market Access

Governments and trade blocs are increasingly focused on embedding strict rules to ensure market
predictability, utilizing mechanisms to ensure maximum investment flow:

Upstream Efficiency (Investment Chapters): Implementing comprehensive Investment Chapters that
define specific standards for fair and equitable treatment and compensation in cases of nationalization, thereby
maximizing foreign capital inflow by reducing legal uncertainty.

Downstream Integration (Harmonized Standards): Investing in the harmonization of financial regulations
(e.g., banking supervision, accounting standards) within trade blocs. This reduces the cost of cross-border
financial transactions and makes IFFs and FDI simpler and cheaper to execute, reducing reliance on fragmented
national rules.

Direction 2: Navigating Capital Control and Sovereignty Trade-offs

The global push toward financial stability and regulatory independence presents the greatest long-term
challenge and dictates a crucial policy direction: balancing liberalization with national safeguarding.

Investment in Prudent Carve-Outs: Directing negotiations toward including "prudential carve-outs" within
financial services chapters. These clauses allow governments to impose temporary capital controls or restrictions
on IFFs during a financial crisis (e.g., capital flight), ensuring the nation retains tools for fiscal stability.

Reforming ISDS Mechanisms: Creating an environment through international cooperation that encourages
the move away from the current ad-hoc ISDS towards a permanent, multilateral Investment Court System. This
addresses public concerns over national sovereignty while still providing the legal certainty that MNEs require to
undertake long-term FDI projects. This is the central policy challenge for all nations seeking to balance capital
attraction with regulatory independence.

Conclusion

Global trade agreements are more than just frameworks for tariffs and quotas; they are de facto charters
for international capital movement. Their performance dictates the direction and volume of FDI, the speed of
financial flows, and the stability of global markets. For governments, the key direction of policy must be a
calculated dual strategy: aggressively liberalizing trade and investment rules to attract capital and enhance
competitiveness, while simultaneously carefully crafting prudential clauses and modernizing dispute resolution
mechanisms to safeguard fiscal stability and national regulatory space. Mastering this balancing act is the true
measure of effective trade and financial diplomacy in the 21st century.
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STRATEGIC MANAGEMENT OF A RETAIL ENTERPRISE PRODUCT
ASSORTMENT UNDER HIGH DEMAND VOLATILITY

Abstract

The article addresses strategic assortment management in retail under persistent demand volatility that
destabilizes turnover, stock availability, and gross margin. Relevance is driven by frequent demand shifts,
substitution behavior across channels, and rising operational costs, which weaken price-led competition. The
novelty lies in integrating assortment structure, shelf space, and replenishment constraints, along with margin
protection instruments, into a single analytical framework that connects tactical decisions to process feasibility.
The study aims to substantiate an analytically grounded model for maintaining profitability without a price race
while reducing the risks of new product introduction through compatibility checks against customer and internal
business processes. The approach relies on a literature-driven synthesis and comparison of contemporary
decision-support and optimization studies, research on the profitability decay of promotions, algorithmic pricing
and trust effects, inventory-based resilience strategies, and evidence on assortment rationalization as a
sustainability and efficiency lever.

Keywords:
retail assortment management, demand volatility, category strategy, margin protection, omnichannel
substitution, assortment optimization, shelf space planning, inventory resilience,
new product launch risk, pricing governance.

Introduction

High volatility in consumer demand in retail creates a situation in which short-term sales spikes coexist
with abrupt collapses, and in which substitution between SKUs and channels shifts realized margins away from
the planned structure. Integrated omnichannel behavior strengthens cross-channel substitution and out-of-stock
spillovers, which makes assortment decisions inseparable from inventory and space constraints [4]. In parallel,
operational replenishment practices and shelf-space elasticity create a direct link between assortment
breadth/depth and process capacity, turning assortment expansion into a logistical and financial stressor rather
than a pure growth lever [5]. Under these conditions, margin preservation through price competition becomes
fragile, as prolonged promotions exhibit diminishing returns over time, creating a mechanism that can erode
profitability even as sales increase [7].

The purpose of the study is to develop an analytical basis for the strategic management of a retail
enterprise's assortment under high demand volatility, with two managerial priorities: preserving margins without
a price race and lowering risks in new product launches by verifying compatibility with customer business
processes and internal operating routines. The objectives are formulated as follows: to systematize a decision
logic that links assortment structure with space, replenishment, and inventory constraints; to define margin-
protection mechanisms that rely on governance, substitution-aware planning, and controlled pricing rather than
promotional escalation; to specify a risk-reduction procedure for new product introduction built around strategic
fit of analytics and process compatibility gates. Novelty stems from combining:

i) cross-channel substitution-aware assortment planning,

ii) process-aligned shelf-space and replenishment modeling,

iii) risk governance of innovation and pricing trust effects into a unified managerial framework.

Materials and Methods
Materials were drawn from ten recent scholarly sources that cover complementary decision domains: A.
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A. Atieh Ali, A.-A. A. Sharabati, M. Allahham, A. Y. Nasereddin [1] on resilience and digital supply chains under
dynamism; A. J. Barrera-Sanchez, R. G. Garcia-Céceres [2] on multi-product retail inventory planning with
stochastic demand; Y. Guo, F. Liu, J.-S. Song, S. Wang [3] on inventory-oriented resilience strategies for demand
surges and disruptions; J. Hense, A. Hiibner [4] on omnichannel assortment optimization with cross-channel
substitution; A. Hibner, H. Kuhn [5] on decision support integrating assortments, shelf space, and replenishment
constraints; O. lurasova [6] on decision-support algorithms for retail chain assortment optimization targeting
trading margin; Z. Li, K. Yada, Y. Zennyo [7] on the time-decay of promotion profit effects based on POS evidence;
S. Ozdemir, Y. Wang, S. Gupta, V. Sena, S. Zhang, M. Zhang [8] on customer analytics and new product
performance conditioned by strategic fit and contingencies; E. Sdez-Gonzdlez, J. C. Gazquez-Abad [9] on
assortment rationalization as an efficiency and waste-reduction mechanism; A. Vomberg, C. Homburg, P.
Sarantopoulos [10] on algorithmic pricing effects on trust and price search.

Methods consisted of analytical synthesis and comparison of the cited research streams, with structured
extraction of managerial implications. Comparative analysis was applied to reconcile optimization-based findings
with governance-oriented and behavioral results; source analysis was used to derive implementable rules,
constraints, and risk controls for strategic assortment steering under volatility.

Results

Strategic assortment management under high volatility requires moving from “SKU accumulation” toward
a controlled portfolio logic where each SKU occupies a justified place within a substitution network, a
replenishment cadence, and a margin architecture. Omnichannel settings intensify the need for such control
because stock-outs and out-of-assortment situations trigger substitution not only within a channel but across
channels, redistributing demand and profit in ways that are invisible in single-channel planning [4]. This implies
that assortment decisions cannot be treated as a merchandising-only function; they are coupled with space
allocation, inventory targets, and replenishment feasibility. The integrated treatment of assortment, shelf space,
and replenishment aligns feasible store execution with consumer response to shelf-space changes and
substitutions, preventing a strategic plan from collapsing at the operational level [5].

A first result concerns the structure of assortment decisions under volatility. The evidence supports a two-level
arrangement: (i) stable “core” SKUs that anchor category presence and service levels and (ii) flexible “adaptive” SKUs
that absorb volatility through controlled rotation, limited exposure, and explicit exit rules. The stable layer prioritizes
availability and substitution containment, because substitution patterns in omnichannel planning materially affect
profit outcomes and can dominate cross-channel effects when cost parameters are comparable [4]. The adaptive layer
supports tactical learning and demand sensing without destabilizing replenishment and shelf-space routines, which is
consistent with space-and-replenishment decision support that embeds actual store practices rather than assuming
frictionless execution [5]. Operationally, this architecture converts volatility from a destructive force into a managed
signal: demand shocks primarily modulate the adaptive layer, while the core layer remains protected by service-level
and space commitments grounded in replenishment capability.

A second result concerns margin preservation without a price race. Two complementary findings constrain
aggressive promotion and uncontrolled dynamic pricing. Promotion profitability decays with elapsed time,
meaning that prolonging price reductions can turn incremental sales into negative profit contributions and
generate indirect effects through store traffic that still fail to compensate for margin erosion after the profitable
window passes [7]. In parallel, algorithmic dynamic pricing, which produces frequent price fluctuations, conflicts
with consumer preferences for price stability and affects trust and price search behavior, introducing a non-
financial but economically material constraint: margin protection must account for behavioral reactions that can
increase search intensity and reduce conversion quality [10]. Taken together, these findings support a
governance stance where margin is protected through controlled pricing corridors, promotion duration caps, and
value communication rather than continuous price undercutting.

A third result links volatility to inventory and resilience engineering. Volatile demand amplifies both
shortage risk (lost sales, substitution away from planned margins) and excess risk (markdowns, obsolescence,
waste), so strategic assortment governance must coordinate with inventory policies that explicitly account for

102


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

uncertainty. Multi-product inventory planning under stochastic demand and deterministic lead-time: feasibility
boundaries for availability targets when capital and capacity constraints matter [2]. Beyond routine uncertainty,
disruption regimes require resilience strategies such as stockpiling, multiple sourcing, capacity reservation, and
flexible contracts, with a clear distinction between demand-side surges and supply-side interruptions [3]. Digital
supply chain capabilities strengthen sustainability and performance amid dynamism and complement resilience
by improving visibility and responsiveness, supporting faster assortment steering with fewer irreversible
decisions [1]. The managerial implication is that volatility response cannot be reduced to “forecast better”; it
must translate into inventory positioning rules and sourcing flexibility aligned with the assortment architecture.

A fourth result addresses assortment rationalization as an efficiency and risk-control tool in volatile
demand environments, especially for perishables and categories with high holding and waste costs. The literature
on assortment rationalization argues that delisting low-demand and low-performing items can reduce
operational and storage costs and support sustainability by reducing waste. At the same time, the central
managerial problem becomes balancing variety expectations with choice overload and execution complexity [9].
In a volatility framing, rationalization operates as a stabilizer: it reduces the number of volatile, low-signal SKUs
that distort replenishment and inflate markdown exposure. It reallocates space and working capital toward SKUs
that either reliably contribute to margin or serve as purposeful hedges against substitution leakage.

A fifth result concerns the governance of new product introduction under volatility, with a focus on
compatibility with business processes—both internal routines and customer processes. Research on customer
analytics and new product performance indicates that analytics investments and their impact on innovation
depend on strategic fit with internal capabilities, knowledge integration mechanisms, and environmental
turbulence; misalignment weakens outcomes even when analytics sophistication increases [8]. Translated into
retail assortment strategy, this supports a “compatibility gate” logic: before scaling a new product, the enterprise
tests whether the product’s replenishment rhythm, handling requirements, shelf presentation needs, and
substitution interactions fit the existing execution model; simultaneously, the product must fit customer usage
processes, purchasing routines, and service expectations in the target segment. Decision-support systems
designed to optimize assortment composition and trading margin demonstrate how such gating can be
operationalized by using real enterprise data, profitability ratios, and constraints on resources and shelf space
[6]. Process-aligned shelf-space and replenishment modeling further support the feasibility check by embedding
replenishment practices into planning [5]. Hence, risk reduction in product launches emerges from treating
“compatibility” as a measurable feasibility condition rather than a qualitative intuition.

Figure 1 — Assortment steering loop under demand volatility (adapted from [4-5]
and aligned with resilience logic [3])
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The loop clarifies that assortment actions under volatility become sustainable only when substitution
effects, store execution constraints, and inventory-resilience instruments are treated as a single decision cycle
rather than separate functions.

Overall, the findings operationalize strategic assortment management under high demand volatility as an
integrated decision logic that jointly accounts for substitution dynamics, shelf-space, replenishment feasibility,
inventory positioning, and margin governance. The results converge on a layered portfolio design (core vs
adaptive SKUs), where volatility is absorbed through bounded exposure, rotation rules, and compatibility checks,
while profitability is protected through promotion-duration limits and price-stability governance. Launch-risk
mitigation is specified as a measurable, feasibility-based procedure: new products are scaled only after passing
execution and customer-process compatibility gates, supported by data-driven decision support and process-
embedded planning constraints.

Discussion

The synthesized results support a strategic stance that preserves margins through structural and
governance levers rather than reactive discount escalation. Promotion profitability decay suggests that a
“volume-first” approach risks converting volatility into chronic margin leakage, particularly when promotions are
extended beyond the profitable interval and become a habit rather than a calibrated instrument [7]. Algorithmic
pricing evidence adds that aggressive price variability can impose trust and search costs that undermine long-
run conversion quality, so a margin-preserving strategy benefits from price stability corridors and clear rules for
when price changes are permitted [10]. Under volatility, the recommended emphasis shifts toward controlling
substitution pathways, availability, and execution feasibility—areas where omnichannel assortment optimization
and integrated space—replenishment modeling indicate measurable profit impacts [4-5].

Table 1

Margin-preserving assortment levers under high demand volatility

Lever (strategic control)

How it protects the margin

Operational condition

Core vs adaptive SKU
architecture

Limits uncontrolled substitution and
stabilizes profit drivers

Clear delisting/rotation rules; monitoring of
substitution

Substitution-aware assortment
planning

Reduces margin leakage from out-of-
stock/out-of-assortment switching

Cross-channel demand transitions accounted for

Shelf-space allocation aligned
with replenishment

Prevents “paper assortment” that cannot
be executed, reducing hidden stock-outs

Replenishment routines embedded in planning

Decision-support optimization
targeting trading margin

Shifts the assortment toward measurable
profitability under constraints

Enterprise data integration; constraint specification

Promotion duration governance

Avoids profit decay from extended
discounts

POS monitoring; stop rules for promotions

Pricing corridors under
algorithmic pricing

Prevents trust erosion and excessive price
search

Boundaries for price changes; stability objectives

Inventory planning under
stochastic demand

Reduces markdown exposure and
shortage-driven substitution

Lead time discipline; multi-product coordination

Resilience buffers for disruption
regimes

Protects availability during surges and
supply shocks

Multi-sourcing, stockpiling, flexible contracts

Assortment rationalization

Cuts low-performance complexity and
waste-related cost burden

Evidence-based delisting; category performance
review

Digital supply chain enablement
under dynamism

Improves response speed and visibility for
steering

Data integration across nodes

Source: developed by the author based on [2; 4-7; 10]
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Risk reduction in new product launches through compatibility with customer business processes—fits the
contingency and strategic-fit finding: analytics and capability investments affect new product performance only
when aligned with internal mechanisms and turbulence conditions [8]. In retail assortment terms, “compatibility”
needs two concurrent checks: internal execution compatibility (replenishment cadence, shelf handling, inventory
constraints, omnichannel availability logic) and customer-process compatibility (how the product fits purchase
routines, usage cycles, and service expectations). Integrated space-replenishment planning makes internal
compatibility testable by design [5], inventory planning clarifies feasible exposure under uncertainty [2], and
resilience research explains how disruption regimes can invalidate launch assumptions unless buffers and
sourcing options are pre-designed [3].

Table 2
New product introduction risk controls through process-compatibility gates
Risk focus Compatibility test (what must fit) Control action

Execution overload Replenishment rhythm, shelf handling time, space Pilot with constrained space and a defined
(store/DC) elasticity response replenishment pattern
Volatility amplification Demand uncertainty, sensitivity, and substitution Cap exposure to adaptive layer; predefined

spillovers exit threshold
Promotion-dependent Reliance on long promotions for adoption Short promotion window with stop rule;
uptake evaluate post-promo demand
Trust loss via unstable Price variability tolerance in the category/segment Price corridor and change-frequency limits
pricing
Supply disruption during | Sourcing fragility, lead-time shocks Multi-sourcing or buffer stock before rollout
scale-up
Sustainability and waste Perishability, slow movers, disposal risk Rationalize nearby SKUs; tighter assortment to
exposure reduce waste
Analytics—capability Data availability, integration, and decision latency Align analytics scope to internal integration
misfit mechanisms

Source: developed by the author based on [1-10]

Table 2 translates “compatibility with client business processes” into concrete gates that reduce launch
risk without requiring an experimental design: the gates define feasibility conditions and governance actions that
can be documented and audited within enterprise planning practice.

Empirical evidence on promotion profit decay and the trust costs of frequent price fluctuations suggests
that volatility management benefits from bounded promotional windows, price corridors, and substitution-
aware availability controls. Interpreting “compatibility” as a dual feasibility requirement—execution routines and
customer process fit—provides a practical managerial standard for documenting, auditing, and scaling new
product introductions under uncertainty while aligning assortment decisions with inventory resilience and
operational capacity limits.

Conclusion

The study substantiates a strategic assortment management model for retail under high demand volatility,
built on an integrated decision loop: substitution-aware assortment planning; process-aligned shelf-space and
replenishment feasibility; inventory-and-resilience positioning; and margin governance through promotion
duration control and price stability corridors. The first objective is met by formalizing a portfolio structure that
separates stable core SKUs from adaptive SKUs and anchors both layers in execution constraints and substitution
dynamics, preventing profit leakage during stock-outs and channel shifts. The second objective is met by showing
that margin preservation is supported by governance instruments that limit prolonged promotions with decaying
profit effects and constrain algorithmic price volatility that affects trust and price search, shifting competitive
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emphasis toward availability, substitution containment, and operational reliability. The third objective is met by

proposing a compatibility-gate procedure for new product launches grounded in the strategic fit of analytics and

internal integration mechanisms, combined with feasibility checks against replenishment routines, inventory

constraints, disruption buffers, and customer process alignment, reducing launch risk without relying on

experimental evidence.
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ECONOMIC ASPECTS

Abstract
Economic aspects are the core considerations in virtually every field of human activity, from individual
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financial decisions to global policy-making. This article examines the fundamental role of economic principles in
understanding, analyzing, and shaping the world around us. It explores the key divisions of economic study—
microeconomics and macroeconomics—and their practical applications in business management, public policy,
and financial markets. By highlighting the interconnectedness of economic factors, the article argues for the
critical importance of economic literacy for individuals, organizations, and governments in navigating a complex
and competitive global environment.
Keywords:
Economics, Microeconomics, Macroeconomics, Financial markets, Economic policy, Globalization.

Introduction

Economics is the social science that studies the production, distribution, and consumption of goods and
services. The economic aspects of any issue refer to the financial, resource-related, and value-based
considerations that underpin it. Whether examining a household budget, a business investment, or a
government's trade policy, understanding the underlying economic forces is essential for making informed
decisions. Economics provides a framework for analyzing scarcity and choice, helping to predict outcomes and
manage resources effectively.

Microeconomics and Business

Microeconomics is the study of economic behavior at the individual and firm level. It focuses on how
individual consumers and producers make decisions, and how these decisions interact in specific markets. For
businesses, microeconomic principles are fundamental to success. . They guide decisions on pricing strategies,
production levels, and resource allocation. For example, a firm might use supply and demand models to
determine the optimal price for a new product, or analyze consumer behavior to tailor its marketing campaigns.
Understanding market structure and competition is also a key microeconomic aspect of business strategy.

Macroeconomics and Public Policy

In contrast, macroeconomics examines the economy as a whole, focusing on broad aggregates like
national income, unemployment, and inflation. For governments and policymakers, these aspects are vital for
designing effective fiscal and monetary policies. A government might use macroeconomic data to decide on tax
rates, public spending, or interest rates to stimulate economic growth or control inflation. The study of
international trade, currency exchange rates, and globalization are also core macroeconomic aspects that
influence a country’s position in the global economy.

Financial Markets and Investment

The economic aspects of finance and investment are centered on the flow of capital. Financial markets,
including stock markets, bond markets, and commodity exchanges, are crucial for allocating resources efficiently
within an economy. They provide a mechanism for businesses to raise capital and for individuals and institutions
to invest their savings. The economic analysis of these markets involves understanding concepts like risk, return,
and valuation. Investment decisions, whether for an individual's retirement portfolio or a large corporation's
expansion plan, are driven by a careful evaluation of these economic factors.

Conclusion

In a world defined by interconnected markets and rapid technological change, an understanding of
economic aspects is no longer a luxury, but a necessity. From managing personal finances and business
operations to crafting national policies and navigating global trade, economic principles provide the tools needed
to make rational and effective decisions. By applying these insights, individuals and organizations can better
understand the incentives and constraints that shape human behavior, leading to a more prosperous and stable
future.
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TRANSFORMING FINANCIAL MANAGEMENT THROUGH TECHNOLOGY

Abstract

Digital accounting refers to the use of computer-based technologies, software platforms, and automation
tools in the recording, processing, and reporting of financial data. This article examines the evolution of digital
accounting, its core technologies, and the benefits and challenges it brings to modern businesses. It also explores
how digital tools are reshaping financial operations, compliance, and decision-making across industries.

Keywords:
digital accounting, automation, cloud accounting, accounting software,
financial technology, Al in accounting, digital transformation

Digital accounting represents a fundamental shift from traditional, manual bookkeeping to automated and
integrated financial processes. Driven by advances in information technology, digital accounting enables
businesses and organizations to streamline financial workflows, enhance data accuracy, and make informed
decisions in real time.

At the heart of digital accounting are accounting software systems such as QuickBooks, Xero, SAP, and
Oracle NetSuite. These platforms perform functions such as general ledger maintenance, accounts payable and
receivable, payroll, inventory control, and financial reporting. Most modern systems support cloud-based
operations, allowing users to access data securely from any location with an internet connection.

Automation is a key advantage of digital accounting. Routine tasks—such as invoicing, bank reconciliations,
and tax calculations—can be performed quickly and accurately using built-in algorithms. This reduces human
error, saves time, and frees up accounting professionals to focus on strategic analysis and advising.

Artificial Intelligence (Al) and machine learning are increasingly integrated into digital accounting systems.
These technologies enable predictive analytics, fraud detection, and intelligent data categorization. Al tools can
analyze large volumes of transactions, recognize anomalies, and even provide financial forecasts based on
historical data trends.
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Digital accounting also enhances regulatory compliance. Automated tax preparation, real-time audit trails,
and electronic document management help organizations meet legal and financial reporting standards.
Governments in many countries are adopting digital tax systems that require electronic invoicing and digital
submission of financial records.

Another significant innovation is blockchain technology. Though still in early stages of adoption, blockchain
has the potential to create transparent, secure, and tamper-proof records of financial transactions. This may
revolutionize auditing, asset tracking, and contract enforcement in the future.

Despite its many advantages, digital accounting also presents challenges. Data security is a major concern,
as cyber threats and privacy breaches can compromise sensitive financial information. Businesses must
implement strong cybersecurity measures and ensure compliance with data protection regulations such as the
GDPR.

Another challenge is the need for continuous learning and adaptation. Accounting professionals must stay
updated with new tools, software updates, and regulatory changes. This has led to the emergence of “tech-savvy
accountants” who combine financial expertise with digital proficiency.

Digital transformation may also create a digital divide. Smaller firms or rural enterprises with limited access
to high-speed internet or technical support may struggle to adopt advanced accounting systems.

In conclusion, digital accounting is transforming the way financial data is managed, reported, and analyzed.
As technology continues to evolve, digital tools will become increasingly essential for accuracy, efficiency, and
competitive advantage in financial management. Businesses and institutions must embrace this transformation
while investing in training, security, and infrastructure to fully realize its benefits.
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GLOBAL DEVELOPMENT OF WORLD ECONOMY

Abstract
The evolution of the world economy reflects a series of transformations in production, trade, finance, and
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technology. From agrarian economies to industrialization and the rise of the digital and knowledge-based
economy, each stage of economic evolution has shaped international relations, living standards, and
development patterns. This article provides an overview of key phases in global economic history and analyzes
the factors driving economic change, including innovation, globalization, and institutional development.
Keywords:
world economy, economic history, globalization, industrial revolution,
digital economy, economic development.

The world economy has undergone continuous transformation throughout history, shaped by
technological innovation, resource distribution, population growth, and changing political institutions.
Understanding this evolution helps explain current economic structures, disparities among nations, and the
challenges of global development.

The earliest economies were agrarian and localized, based on subsistence farming, barter exchange, and
small-scale trade. Ancient civilizations such as Mesopotamia, Egypt, and China developed early forms of taxation,
currency, and division of labor, laying the foundation for more complex economic systems.

A major turning point came with the Commercial Revolution in the late Middle Ages, as trade networks
expanded across Europe, the Middle East, and Asia. The rise of mercantilism emphasized national wealth
accumulation through trade surplus and colonial expansion. During this time, banking, insurance, and accounting
practices began to develop, strengthening financial infrastructure.

The Industrial Revolution in the 18th and 19th centuries marked a dramatic shift in economic organization.
Mechanization, steam power, and factory production transformed agriculture-based societies into urban,
industrial economies. Britain, followed by Western Europe and the United States, experienced unprecedented
growth in manufacturing output, population, and productivity.

With industrialization came new social and economic challenges, including labor exploitation,
environmental degradation, and income inequality. Economic theories such as classical economics (Adam Smith,
David Ricardo) and later Marxist and Keynesian frameworks emerged in response to these shifts, influencing how
governments approached fiscal and social policy.

The 20th century saw further acceleration of global economic integration. After the two World Wars and
the Great Depression, international institutions such as the International Monetary Fund (IMF), World Bank, and
General Agreement on Tariffs and Trade (GATT) were established to promote stability and cooperation. The post-
World War |l period, known as the “Golden Age of Capitalism,” witnessed strong growth in Western economies,
driven by technological innovation, infrastructure investment, and international trade.

The late 20th and early 21st centuries have been characterized by globalization and the digital revolution.
Advances in transportation, telecommunications, and computing have enabled global supply chains, financial
markets, and information exchange. The rise of emerging economies—especially China, India, and Southeast
Asia—has shifted global economic power toward the East.

At the same time, challenges such as climate change, financial crises, and global inequality have prompted
debates about the sustainability of current economic models. Concepts such as the green economy, inclusive
growth, and sustainable development goals (SDGs) now shape international economic agendas.

In conclusion, the world economic evolution is a dynamic and multifaceted process shaped by innovation,
conflict, cooperation, and cultural exchange. As the global economy continues to change, future development
will depend on how societies balance technological progress, social equity, and environmental responsibility.
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WORLD MARKET FORMATION AND INTERNATIONAL TRADE

Abstract

World market formation is a complex process that encompasses the establishment of global trade
networks, the flow of goods and services across borders, and the interplay of economic policies among nations.
This article explores the foundational elements that contribute to the formation of the world market, including
historical context, key factors influencing international trade, and the implications for global economic growth.
Additionally, we examine the challenges and opportunities that arise within this dynamic framework, highlighting
the importance of effective trade policies and international cooperation.

Keywords:
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Core Dynamics of World Market Formation

The formation of the world market has evolved significantly over centuries, driven by various factors
including technological advancements, trade liberalization, and the pursuit of comparative advantage among
nations. Historically, the establishment of trade routes, beginning with ancient Silk Roads and maritime
pathways, laid the groundwork for the exchange of goods and ideas. These early interactions evolved into
complex trade relationships that transcended regional boundaries, thus initiating the process of globalization.

In the modern context, technological advancements have further accelerated the integration of global
markets. Innovations in transportation and communication have reduced costs and improved efficiency, making
it easier for businesses to operate across borders. Container shipping, air freight, and digital communication have
enabled rapid delivery of goods and services, thus allowing companies to tap into new markets and expand their
reach.

The phenomenon of globalization itself plays a crucial role in the formation of the world market, as it
encourages countries to engage in trade to exploit their comparative advantages. Nations that can produce
certain goods more efficiently than others will specialize in those areas, leading to increased productivity and
economic growth. This specialization not only benefits the countries involved but also results in a wider variety
of goods available to consumers worldwide.
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Key Factors Influencing International Trade

Several key factors influence the dynamics of international trade and, by extension, the formation of the
world market. This includes trade policies, tariffs, and international agreements. Trade policies implemented by
governments determine the framework within which international trade operates, impacting the flow of goods
and services. Tariffs and non-tariff barriers can either facilitate or restrict trade, depending on the objectives set
by policymakers.

International trade agreements play a pivotal role in shaping the regulatory environment for trade.
Agreements such as the North American Free Trade Agreement (NAFTA), the European Union (EU) Single Market,
and various bilateral trade pacts have been designed to reduce trade barriers and foster economic cooperation
among member countries. By creating a more predictable and stable trading environment, these agreements
can enhance trade volumes and stimulate economic growth.

Conclusion

In conclusion, the formation of the world market and the dynamics of international trade are integral to
understanding the complexity of the global economy. The interplay of historical factors, technological
advancements, and economic policies shapes the landscape in which nations operate. While the benefits of
international trade are apparent, it is vital to navigate the challenges that arise with careful policy formulation
and international collaboration. By prioritizing inclusive and sustainable practices, countries can work towards
maximizing the gains from trade while fostering a resilient global economy that benefits all participants.

References:

1. Krugman, P., & Obstfeld, M. "International Economics: Theory and Policy" — Pearson, 2018.
2. World Trade Organization (WTO). "World Trade Report 2022: Trade and Technology" — WTO, 2022.
3. Baldwin, R. "The Great Convergence: Information Technology and the New Globalization" — Harvard
University Press, 2016.
4. UNCTAD. "Global Investment Trends Monitor" — United Nations Conference on Trade and Development,
2023.
5. Rodrik, D. "The Globalization Paradox: Democracy and the Future of the World Economy" —W. W. Norton &
Company, 2011.

©Orazmammedova M., Myratgulyyeva H., 2026

VK 33
Sadykov S.,
Student of the Department of Language Studies, trained in extended groups
International University of Industrialists and Entrepreneurs
Ashgabat, Turkmenistan
Guvanchmyradova G,,
student.
Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city
Arkadag, Turkmenistan

IMPLICATIONS FOR ECONOMIC GROWTH AND DEVELOPMENT

Abstract
The movement of labor and capital across international borders is a pivotal phenomenon that shapes
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global economic landscapes. This article delves into the core dynamics of international labor migration and
capital flows, examining their impact on economic growth, development, and the political and social nuances
they entail. By analyzing these aspects, we foster a better understanding of how labor and capital mobility
influences not only the economies of sending and receiving countries but also broader global economic stability
and sustainability.
Keywords:
labor migration, capital flows, economic growth, globalization, international development.

Core Dynamics of International Movement of Labor and Capital

The international movement of labor consists of individuals migrating across borders in search of work,
often leading to economic and social benefits for both host and home countries. Labor migration can take many
forms, from highly skilled professionals seeking jobs in developed economies to low-skilled workers filling labor
shortages in sectors like agriculture and construction. This mobility of labor not only aids in addressing skill gaps
but also contributes to economic vitality in host countries.

On the other hand, the movement of capital involves financial resources flowing from one country to
another, typically in the form of foreign direct investment (FDI), portfolio investments, and remittances. FDI is
particularly significant as it involves substantial investment in physical assets, business acquisitions, and new
ventures, enabling technology transfer and creating jobs in the receiving country. This influx of capital has the
potential to stimulate economic growth, enhance productivity, and promote technology and innovation.

Both labor and capital mobility are driven by globalization, trade agreements, and the pursuit of profit. As
nations become more interconnected, the barriers that once restricted labor and capital movement are gradually
diminishing, facilitating a more integrated global economy.

Implications for Policy and Global Economic Governance

The international movement of labor and capital necessitates effective policy frameworks and global
governance to maximize benefits while minimizing adverse effects. Policymakers are challenged to create
environments that encourage labor mobility while ensuring the protection of migrant rights and integration into
host societies. This includes promoting fair labor standards, access to social services, and pathways for
citizenship.

For capital flows, governments need to develop policies that attract investment while safeguarding their
economies against potential risks. This may involve regulatory measures that prioritize sustainable investment,
protect against exploitative practices, and ensure that capital is invested in ways that benefit local communities.

International cooperation also plays a vital role in managing labor and capital movement effectively.
Collaborative agreements among nations can facilitate smoother migration processes and investment
frameworks while addressing shared concerns such as security, economic stability, and environmental
sustainability.

Conclusion

In conclusion, the international movement of labor and capital represents a complex yet essential aspect
of the global economy. Understanding the interplay between labor migration and capital flows is critical for
harnessing their potential to promote economic growth and development. While the benefits of this mobility are
evident, it is equally important to address the challenges and controversies that arise. Through the
implementation of thoughtful policies and international collaboration, countries can work towards maximizing
the benefits of labor and capital movement while fostering inclusive and sustainable economic development.

References :

1. Massey, D. S., & Espinosa, K. "What’s Driving Mexico-U.S. Migration? A Population Perspective" — The World
Bank Policy Research Working Paper 4256, 2007.
2. International Organization for Migration (IOM). "World Migration Report 2022" —0M, 2022.

113


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

3. UNCTAD. "World Investment Report 2023: Investing in Sustainable Recovery" — United Nations Conference
on Trade and Development, 2023.
4. OECD. "International Migration Outlook 2021" — Organisation for Economic Co-operation and Development,
2021.
5. Rodrik, D. "The Globalization Paradox: Democracy and the Future of the World Economy" —W. W. Norton &
Company, 2011.

© Sadykov S., Guvanchmyradova G., 2026

YOK 33
Soyunova M.,
Student of the Department of Language Studies, trained in extended groups
International University of Industrialists and Entrepreneurs
Ashgabat, Turkmenistan
Gylychmyradova O., student.
Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city
Arkadag, Turkmenistan

GLOBAL ECONOMICS

Abstract

Global economic management refers to the coordinated efforts of international institutions, governments,
and financial entities to oversee and regulate the global economy. This article explores the structure,
mechanisms, and strategic frameworks involved in managing cross-border economic activity. It highlights the
roles of major institutions such as the International Monetary Fund (IMF), the World Bank, and the World Trade
Organization (WTO), and discusses emerging challenges such as global inequality, financial instability, and climate
change.

Keywords:
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economic policy, globalization.

The management of the global economy is a complex process involving a network of institutions,
agreements, and policies aimed at maintaining financial stability, promoting economic growth, and ensuring fair
trade. In a globalized world where markets, supply chains, and capital flows are interconnected, effective global
economic governance is essential to prevent crises and promote sustainable development.

Central to global economic management are international institutions established after World War II. The
International Monetary Fund (IMF) was created to promote exchange rate stability, provide financial assistance
to countries in crisis, and support global economic cooperation. Its surveillance functions allow it to monitor
macroeconomic policies across member states and provide recommendations for reform.

The World Bank Group focuses on long-term economic development and poverty reduction, particularly
in developing countries. Through loans, grants, and policy advice, it supports infrastructure, education, health,
and environmental projects. Its goal is to foster inclusive and sustainable economic growth.

The World Trade Organization (WTO) oversees global trade rules and works to resolve disputes between
nations. By promoting free trade and reducing tariffs, the WTO contributes to economic efficiency and market
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integration. However, it has faced criticism over its handling of trade imbalances and lack of representation for
developing economies.

Another key mechanism of global economic management is policy coordination through summits such as
the G7 and G20. These gatherings bring together leaders of major economies to discuss global challenges,
including financial regulation, taxation, climate finance, and digital transformation.

One of the greatest challenges in managing the global economy is inequality—both within and between
countries. While globalization has lifted millions out of poverty, it has also widened income gaps and
concentrated wealth in specific regions and sectors. Addressing inequality requires inclusive policies, investment
in human capital, and fair trade practices.

Financial instability is another critical issue. The 2008 global financial crisis demonstrated the fragility of
interconnected markets. In response, regulatory reforms such as Basel lll have been implemented to strengthen
banking systems and improve risk management. However, new threats such as digital currencies and cyber-
attacks demand continuous adaptation.

Climate change has emerged as a central concern in global economic management. The shift toward green
economies and sustainable development goals (SDGs) requires coordinated investment and policy innovation.
International climate agreements like the Paris Accord are linked to economic frameworks that integrate
environmental priorities with fiscal and monetary policies.

In conclusion, global economic management is vital for maintaining order and progress in the international
system. While institutions like the IMF, World Bank, and WTO provide structure, adaptive strategies and inclusive
governance are needed to respond to evolving global dynamics. Strengthening cooperation and balancing
diverse interests are key to building a resilient and equitable global economy.
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ANALYZING MARKET TRENDS AND COMPETITIVE STRATEGY

Abstract
The ability to effectively analyze market trends and formulate a corresponding competitive strategy is the
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compass guiding any business toward achieving its long-term organizational goals. This process is a continuous
loop of data gathering, strategic assessment, and proactive adaptation. Its strategic importance lies in its direct
link to revenue growth, sustained profitability, innovation, and risk mitigation. Consequently, the integration of
deep market intelligence into the strategic planning cycle is elevated to the status of a core executive mandate.
Leaders must constantly navigate the complex demands of identifying emerging opportunities, mitigating
competitor threats, allocating scarce resources efficiently, and aligning internal capabilities with external market
shifts. This article examines the essential methodology for conducting this dual analysis and outlines key
frameworks where its management is critical for converting market insight into competitive advantage and
organizational success.
Keywords:
Market trend analysis, competitive strategy, organizational goals, competitive advantage, SWOT analysis,
PESTLE analysis, Porter's Five Forces, data-driven decisions, strategic planning, competitive intelligence.

The Foundational Role of Dual Analysis

The process of market and competitive analysis is the critical engine that transforms raw external
information into actionable business strategy. It serves as the bridge between external realities (trends, threats)
and internal aspirations (goals, capabilities).

Core Strategic Objectives:

Goal Alignment: Analysis ensures that organizational goals (e.g., 20% market share, 15% ROI) are realistic,
measurable, and directly supported by strategies tailored to the existing market dynamics.

Opportunity ldentification: By tracking market trends (e.g., shifts in consumer behavior, emerging
technologies), the firm can spot underserved niches or new product opportunities before competitors.

Threat Mitigation: A robust competitive analysis identifies key rival strengths, weaknesses, and potential
strategic moves, allowing the firm to build defenses or preemptively capture market share.

Resource Optimization: Analysis clarifies where the greatest potential returns lie, directing limited
resources (capital, R&D, talent) toward activities that build a sustainable competitive advantage.

Key Frameworks and Methodologies

A successful competitive strategy must be built on a systematic, multi-layered analysis of the external
environment. The following frameworks provide a structured approach to linking external intelligence with
internal objectives.

Direction 1: Understanding the Macro Environment (Market Trend Analysis)

This analysis provides the broad context for strategy by looking at external forces that shape demand,
supply, and regulation. The PESTLE Analysis is the primary tool:

Social and Technological Factors: Identifying demographic shifts, cultural changes, and the emergence of
disruptive technologies (e.g., the trend toward remote work and the need for new digital collaboration products).

Environmental Factors: Evaluating climate change effects, resource scarcity, and public pressure for
sustainability, which drives the "green" investment trend.

Conclusion

Analyzing market trends and competitive strategy is not a periodic task; it's an ongoing strategic discipline.
A successful organization uses frameworks like PESTLE and Porter's Five Forces to map the external environment,
synthesizes this data into a clear SWOT matrix, and finally executes a competitive strategy—be it Cost Leadership,
Differentiation, or Focus—that is tightly aligned with its organizational goals. By leveraging data-driven insights
and maintaining a posture of continuous adaptation, a firm can effectively mitigate external threats, seize
emergent opportunities, and ensure sustained, profitable growth.
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PA3BUTUE NCKYCCTBEHHOIO UHTENNTEKTA U MALLUHHOIO OBYYEHUA
B MPOMBbILWI/IEHHOCTU BEJTIAPYCH

AHHOTauuA

CTaTbs MOCBALWEHA MCCNEAOBAHUIO COCTOAHUA W MEPCTEKTUB PA3BUTUA TEXHOJIOTUI WMCKYCCTBEHHOTO
nHtennekta (MMN) n mawmHHoro obydeHuns (MO) B npombllineHHOM cekTope benapycu. PaccmatpuBatoTcs
MeXAYHapoaHble TEeHAEHUMW BHEAPEHUA WHTENNEKTYas/ibHbIX TEXHONOrMN, OCOBEHHOCTM HaLMOHaNbHOM
WMHCTUTYLUMOHaNbHOM cpeabl U NpaKkTMyeckue Kelicbl BHegpeHna UM n MO B NpPOMbIWAEHHbIX NPeanpUaTUAX
pecnybaunkun. MpoBeaeH aHaNM3 CTaTUCTUYECKUX OAHHbIX, CBUAETENbCTBYIOWMX O BbICOKOM ypoBHe 6a3oBoi
unmbpoBM3aUMN  BENOPYCCKUX OpraHM3aumini, LUMPOKOMY MPUMEHEHUIO LUPPOBbLIX WHCTPYMEHTOB MU
OrpaHMYEHHOM PaCNPOCTPaHEHMUU MPOABUHYTbLIX TEXHOOTUM, TaKUX KaK Bo/blUME AaHHbIE, UHTEPHET Bellen u
WCKYCCTBEHHbIW UHTENNEKT. BblgeneHbl ycrnelHble NPaKTUKK BHeapeHMA MU B MalLMHOCTPOEHUN, IHEPTETUKE,
XMMUYECKON M MULWEBOMA MNPOMbBIWAEHHOCTM, MOAYEPKHYTA BaAXKHOCTb (GOPMMPOBAHUA COBCTBEHHOM
TEXHO/I0TMYECKOM 6a3bl M KafpOoBbIX PECYPCOB AJ1A YCTOMYMBOIO BHEAPEHUA UHTE/IEKTYaNIbHbIX cUcTeM. CTaTbs
onpeaenset GaKTOpbl, CNOCOOCTBYIOWME Nepexoay OT TouyeyHoro BHeapeHus UM K KomniekcHon uudposoit
TpaHcdopMaLmMm NPon3BOACTBA, 0OOCHOBbLIBAA HEOOXOAMMOCTb CTPATErMUYECKUX U3MEHEHUI, MOAEPHU3ALUN
WMHOPACTPYKTYpPbl U COBEPLLUEHCTBOBAHWA 06pa3oBaTenbHOM U 3aKoHoAaTeNbHOM 6asbl.

KntoueBble cnoBa
NcKyccTBEHHDBIM MHTENNIEKT, MAlLMHHOE 0by4YeHne, undpoBsasn TpaHchopmaLma, NPOMbILLAEHHOCTb Benapycy,
NPeAMKTUBHbIE TEXHO/IOTUM, UHTENNEKTYAIbHOE YyNpaBaeHNe, MPOU3BOACTBEHHAA 3PPEKTUBHOCTD,
KOHKYPEHTOCNOCOBHOCTb, TEXHOIOTMYECKUI CYBEPEHUTET.

BesepgeHue

MCcKyCcCTBEHHDIV MHTENIEKT U MALLMHHOE 0ByYeHMe CTaHOBATCA KAoYeBbIMU GaKTOpammM TpaHCchopmMauum
NPOMbILNIEHHOCTH, obecneunBas noBbileHMe 3GPEKTUBHOCTU, CHUMKEHUE WU3AEPXKEK, YAyYlleHWe KavecTBa
npoAayKLmm n GopmmupoBaHne HOBbIX Mogenei ynpasnenus. Ana benapycu passutue UM B nponssoactse umeet
cTpaTernyeckoe 3Ha4YeHWe, MOCKOJIbKY CBA3aHO C 3aZavyamMu MOAEPHM3ALMWM MPOMBILLIEHHOTO KOMIIEKC],
YKpenaeHua TeXHONOIMMYECKOrO CyBepeHUTETa M MOBbILEHUA KOHKYPEHTOCMOCOOHOCTM 3KOHOMMKKU. HayyHo-
NPaKTUYECKMNE LEHTPbI, HayYHble YYpPerKAEHUA, YHUBEPCUTETbI U NPeanpPUaTUA YKe HaKoNUAW onpeaenéHHbINn
ONbIT BHEAPEHUSA UHTE/IEKTYasIbHbIX TEXHOJIOTUI, OAHAKO OH OCTAETCA pparmeHTapHbIM. BaKHbIM MCTOYHUKOM
06BbEKTMBHON MHPOPMaLMK O LMdPOBOI 3penocTm 6enopyCcCKUX OpraHnsaLmin sBAAOTCA AaHHble odULMaNbHOM
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CTaTUCTUKK, @ aHanu3 martepuanoB MUHUCTEPCTBA MPOMBIWIEHHOCTU U BeAyLWMX BblCOKOTEXHOJIOMMYHbIX
npeanpuATUIA NO3BOAAET OLLEHUTb MHCTUTYLLMOHA/IbHbIE U TEXHOIOTMYECKME NPeANOCbINKM ANA BHeapeHus UU.

OcHOBHasA YacTb

MupoBas NpaKTUKa BHEAPEHWUs TEXHONOTMIM MCKYCCTBEHHOTO MHTEN/NEKTa B MPOW3BOACTBO CO34aeT
OpUEeHTUPbl AnAa 6enopyccKom MNPOMBIWAEHHOCTU: 3apyDeXKHbI ONbIT AEMOHCTPUPYIOT YCTOMYMBLIN POCT
peweHut B 06/1aCTU NPEAUKTUBHOM aHANUTUKM, KOMMbIOTEPHOrO 3peHua, UMOPOBbIX ABOMHUKOB U
WHTEeNNEeKTyaNbHbIX CUCTEM YNpPaBAeHUA. DT TEXHOJIOTUM CTAHOBATCA YaCTbO NPOM3BOACTBEHHbIX MPOLLECCOB —
OT MNIAHMPOBAHMA WU JIOTUCTUKM A0 KOHTPOAA KayecTBa M obcnyxkmBaHua obopynoBaHuA. B 6enopycckom
KOHTEKCTe [aHHaA fOMHAMMKa YyCuAMBAeTcA 3agadamu umdpoBoW TpaHchopmaumm W CTPEMAEHUEM K
TEXHO/IOTMYECKON HE3aBMCUMMOCTU, YTO OTPAXKEHO B rOCYAapCTBEHHOM MOBECTKE, HAay4YHbIX UCCNEe0BAHUAX U
o6pasoBaTesibHbIX MPOrpaMmmax.

NHcTuTyuMoHanbHaa cpepa passntma N B Benapycn dopmmpyeTca Yepes COBOKYNMHOCTb HOPMATUBHbIX
OOKYMEHTOB, Hay4HbIX MHMLMATUB M 0BpasoBaTesbHbIX Nporpamm. B paboTax Henopycckux uccneposatenei
NoAYEPKMBAETC HEOBXOAMMOCTb PAa3BUTMA COBCTBEHHbIX a/IFOPUTMOB, MPOFrPAaMMHbIX NPOAYKTOB U MPaBOBbIX
MEXaHU3MOB, PEeryanpytowmnx MCnoib3oBaHMe AaHHbIX M OTBETCTBEHHOCTb 3a pelweHus WW-cuctem [1-4].
YHusepcutetbl — BIY, BHTY, BI'YWUP — 1 Hay4Hble opraHu3aumn HAH Benapycm co3gatoT A4p0 KOMNETEHUWUH,
obecrneunBana NOArOTOBKY CMNeuManuMCTOB M pa3paboTKy nNpuKnagHbiXx pelweHnin. B obpasoBaTesibHbIX
nporpammax AenaeTcAa akueHT Ha aHanuM3e AaHHbIX, UMGPOBOIM SKOHOMUKE U MHXKEHEePHbIX acnektax UK, yto
dopMUpPYET KagpOBYIO OCHOBY AJ/18 MPOMbILWIEHHOrO BHeapeHus [5].

3HaYMMbIM MCTOYHMKOM 3SMMMPUYECKUX LAHHbIX O LMPPOBON 3penoctn 6en0pycCKUX OpraHM3auui
ABNseTcs exerogHoe obcneposBaHMe HaLMOHANbHOrO CTAaTUCTMYECKOTO KomuTeTa Pecny6amku benapychb.
CornacHo pesy/sibTaTam nposeAéHHoro B 2024 roay MOHUTOPUHIA, BKAOYaBLIero onpoc 8974 opraHusauumn, B
pecnybsiMke OTMevaeTcAa BbICOKas CTeNneHb PAcnpOCTPaHEHMA  OCHOBHbIX 3/IEMEHTOB  LMPPOBOM
MHOPACTPYKTYPbl: WUHTEpPHET ucnonb3ytoT 99,3% opraHu3aumii, NoKanbHble cetu — 79%, KopnopaTuBHble
NHTpaHeT-cuctembl — 30,8%, IkcTpaHeT — 14,3%. bonee 60% opraHusaumuit obecneymBaloT COTPYAHUKOB
MOOMIbHBIMM YCTPONCTBAMM C AOCTYNOM K MHTEpHETY. Cpean opraHnsaLmin, NOAKNOYEHHbIX K UHTEpHETY, 96,7%
MCMNOJIb3YIOT CTALMOHAPHbIM LMPOKOMNONOCHbIM aocTyn, 76,4% — 6ecnposogHoi, a 59,5% pacnonaratot
cKopocTbio Bbiwe 30,1 M6ut/c [6]. 9TM noKasaTenn CBUAETENLCTBYIOT O TOM, YTO TexHuyeckas 6asa gna
BHeapeHns UM 1 mawmHHoro obyyeHus B Lenom B Pecnybaunke benapycb chbopmmnpoBaHa.

CTaTUCTMYECKME OaHHble TaKXKe MOKa3blBaloT, YTO MHTEPHET CTaN YHUBEPCAJIbHbIM MHCTPYMEHTOM AAA
ALMUHUCTPATUBHBIX, KOMMEPYECKUX U KOMMYHUKALMOHHbIX npoueccos: 99,6% opraHU3aumnin MCNoAb3yHoT ero
AN Nogayun oTY4ETHOCTH, 99,2% — ANA 3NeKTPOHHOM nouTtbl, 97,3% — gna 6aHKOBCKMX onepaunit. Beb-caliTol
nmetoT 71% opraHusaumii, obnauHble cepBuChbl NPUMeEHAOT 41,2%, 31eKTPOHHbIE NpoaarKu ocylecTsaatoT 40,9%
OpraHM3aunin, 3N1eKTPOHHble 3aKynkn — 64,9%. Ocoboe 3HayeHWe UMEIT AaHHble O PACMPOCTPAHEHHOCTU
NPOABUHYTbIX UMPPOBLIX TEXHOMOIMN: UHTEPHET Bewen ucnonbsytoT 21,5% opraHusaumit, RFID — 15,3%,
6onblune aaHHble — 13,7%, UCKYCCTBEHHbIV MHTENNEeKT — 5,8% [6]. 9To noaTBep:kaaeT, uto MM noka BHegpseTca
TOYEYHO M NPEUMYLLLECTBEHHO B KPYMHbIX MW TEXHOIOTMYECKU Pa3BUTbIX OPraHM3aLnsax.

PeanbHbIi oNbIT NpuMeHeHns MU 1 malumHHOro obyyeHnn B 6€10pyCCKON NPOMBbILINEHHOCTU OTPAXKEH B
HayyHbiX nybauKkauuax [4; 7; 8], oTyéTax M NpaKTMYecKMx npoekTax. Hambonee pacnpocTpaHEHHbIMM
HaMpaB/ieHUAMW ABNAIOTCA NPEAUKTUBHAA aHa/UTMKA, ONTUMM3AUMA  TEXHONOTMYECKMX MpOoLEeccos,
KOMMNbIOTEPHOE  3peHMe ANA  KOHTPOJIA  KauyecTBa, WHTeNNeKTyalbHble CUCTEMbl  YMpPaBAeHMA U
YMCNEHHO-aHAIUTUYECKME MOLEeNN. B pase oTpacnei — MalUMHOCTPOEHUMN, SHEPTETUKE, XMMUYECKOM U NULLLEBOI
NMPOMbILIZIEHHOCTU — WCMONb3YIOTCA MOLENAN NPOrHO3MPOBAHWA OTKa3oB o060pyAOBaHUA, anropuTMbl
ONTUMM3ALUN PEKMMOB PaboTbl, CUCTEMbI BM3YaNbHOFO KOHTPOAA MPOAYKUUM MU aHAIUTUYECKME KOMMIEKCDI
ONA NOALEPKKM OUCNETYEPCKUX pelleHuid. B maTtepuanax BIY oTmevaeTca BHegpeHWE MHTENNEKTYyaNbHbIX
CUCTEM W aHAIUTUYECKUX MoAeNeln, NPUMEHSAEMbIX B MPOMBILIEHHOCTU, KOCMUYECKON OTPac/iu, MeguLmHe U
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coepe 6e3onacHocTm [9; 10]. BHTY duMKcnpyeT pocT uMcna NPoeKTOB, CBA3aHHbIX C ONTUMM3aLLMEN NPOLECCOB,
aHa/NM30M AaHHbIX U pPa3paboTKoM MHTEN/IeKTyalbHbIX MoAy/ie ANA NPOM3BOACTBEHHbIX cucTtem [11]. Ona
CUCTEMATU3ALMM MMEIOLLErocA OMblTa, HaMW onpeaeneHbl NepcrnekTUBHbIE HanpaBaeHUAa BHeapeHus WU B
6enopycckoi NnpombIiWNEHHOCTH (cMm. Tabn. 1).

Tabanya 1
HaﬂpaBHEHMﬂ BHEAPEHUA TeXHONorumn MCKYCCTBEHHOIO MHTENNIEKTA
M MalLlMHHOTO OGy‘-IEHMFI B NMPOMbILWINEHHOCTU Eenapycm
Tun npumeHeHns UM/MO Coepa/otpacnb CyTb pelueHmsA Oxunpgaembit appeKr
MpeaunKTMBHOE 06CNYKMBaAHNE MawwnHocTpoeHue, Mogenn MO nporHosupytoT CHMeHune npocToes,
obopyaoBaHua 3HepreTuka BEPOATHOCTb OTKa3a y3/108 Mo 3aTpaT Ha PEMOHT
OaHHbIM JAaTYMKOB
OnNTMMKU3aLMA TEXHONOTMYECKMX | XMMUYecKas, nuLesan Anroputmbl nogbdupatoT PocT BbIxoga rofHoOM
peKMmoB NPOMbILLJIEHHOCTb OnNTMMasbHble NapameTpbl Npouecca nNpoAyKLMU, SKOHOMMUA
KomnbtoTepHoe 3peHue B CepuiiHoe Npon3BOACTBO, HelipoceTn aHanunsmnpyioT CHW»KeHue aonun bpaka,
KOHTpOJie KayecTBa cbopka n3obpaxkeHns nsgenui Ha YCKOpEeHMe KOHTPOoNA
KOHBeliepe
MHTenneKkTyanbHble cucTembl KpynHbie npombiwneHHble UN-mopynm B ACY T n ERP gna MNMosblweHne
ynpasneHua KOMMJIeKCbI NOAAEPKKN PELUEHU AUCEeTYEPOB U | YCTONYMBOCTU U
MeHeXMeHTa ynpaBifAemocTm
YncneHHo-aHaNNTUYECKUEe BbICOKOTEXHONOTNYHbIE Mogenu npoueccos, YnyyweHune
moaenu npou3BoACTBa MHTErpMpoBaHHble C AaHHbIMM NNaHMPOBAHUA U
peanbHOro BpeMeHun MoAepHU3aummn

NcToYHMK: pa3paboTaHo aBTOpOM

AHann3s matepuanos MUHUCTEPCTBA NPOMbILLNEHHOCTU U XonauHra «HTerpan» no3sonaeT AOMNOAHUTb
3TY KaPTUHY MHCTUTYLMOHANbHBbIMWN U TEXHOIOTMYECKMMM acnekTamn. MUHNPOM NoaY€pKMBaET CTPATErMYECKYIHO
BAXXHOCTb UMPPOBM3ALNM, MOAEPHM3ALNN NPON3BOACTBEHHbBIX MOLLHOCTEN N BHEAPEHUA UHTENNEKTYaNbHbIX
CUCTEM ynpaB/IeHUA. B Od)VILI,MaﬂbeIX OOKYMeHTax d)VIKCMpyI-OTCFI NPUOpPUTETHLI PA3BUTUA BbICOKOTEXHOTOTUYHbIX
NPOM3BOACTB, BK/OYAA MUKPO3/IEKTPOHUKY, POBOTOTEXHUKY M aBToMaTu3aumio [12]. UM paccmaTpuBaeTcs Kak
MHCTPYMEHT NOBbIWEHNA 3PPEKTUBHOCTM, KayecTBa M YCTOMYMBOCTM MPOU3BOACTBEHHbLIX MPOLLECCOB, a
umdposble NNaTPoPMbl — KaK OCHOBA 4151 NePEXOa K COBPEMEHHbIM MOAENAM YNpPaBAEHUS.

Xonamur «MHTerpan» urpaeT Kaw4yeBylo posb B GOPMMPOBAHUMM annapaTtHol 6asbl  gns
MHTeNNEeKTYyaNbHbIX cuctem. MNpeanpuatme NPomM3BoANT MUKPOKOHTPOAEPbI, CEHCOPbI, CNEeLNaIN3NPOBaHHbIE
WMHTErpanbHble CXeMbl U 31EKTPOHHbIE MOAY/IU, UCMOJib3yeMble B aBTOMATU3MPOBAHHbIX JIMHUAX, CUCTEMAX
KOHTPONS M AOMArHOCTUKKU, pPOBOTOTEXHUMUYECKMX KOMMNAeKcax. [1pou3BOACTBEHHbIE MNPOLLECChl XONAMHra
BK/1IOYAIOT 3/IEMEHTbI MaLUMHHOIO 3peHus, unudpoBoi 06paboTKM CUrHANOB M aBTOMATU3NPOBAHHOIO KOHTPOASA
KauyecTBa, YTO CO34aET NPeanocbl/IKM ANa ganbHenwero sHeapeHna NN B TexHonornyeckmii umkn [13]. Yuactue
«MHTerpana» B rocygapcTBeHHbIX NPOrpaMmmax pPasBUTMA MUKPOINEKTPOHUKU YCUAMBAET TEXHOJIOTUMYECKYHO
OCHOBY A1 UHTENNEeKTyaAn3aumm NPpomMbILLAEHHOCTH.

Takum obpasom, Benapycb dopmupyeT ycTOMUMBYIO 3KOCUCTEMY ANA BHegpeHus MU 1M MalMHHOro
0by4yeHns B NpOMbILLNEHHOCTU. Ha ypoBHe rocyaapcTBeHHOM NOAUTUKK MW paccmaTpuBaeTcs Kak MHCTPYMEHT
MOAEPHM3AUMN M noBbiWeHUA 3OPEKTUBHOCTM, a Ha YpPOBHE nNpeanpuATMA Cco3AaéTca annapaTHaa WU
TexHonornyeckas 6asa, HeobxogMman oA MHTENNEKTyaM3aumMm NPOM3BOACTBEHHbIX NpoLeccoB. HecmoTpsa Ha
TO, 4YTO BHeapeHne UM noka He HOCUT MacCCOBOroO XapaKTepa, HabnogaeTca nocnenoBaTe/lbHOe ABUXKEHUE B
CTOPOHY UMpPOBbIX NNaTGOPM, aBTOMATU3ALMM, WHTENNEKTYaNbHbIX CUCTEM YMpaBJeHUA U  PasBUTUA
MMUKPO3/IEKTPOHUKM KaK KAKOUYEBOrO 3/IEMEHTa TEXHOI0MMYECKOro CyBepeHuTeTa.

3aknoueHue

OnbIT Benapycy B NPUMEHEHUN UCKYCCTBEHHOIO MHTEN/IEKTA M MALLUMHHOIO 06y4YeHMA B MPOMbILLIEHHOCTH
XapaKTepusyeTcs CoYeTaHMEeM 3HAYMTEeNIbHOIro Hay4yHOro NOoTeHWWana, OTAE/bHbIX YCMEeWHbIX BHeApeHUi u
COXPaHAKLWMXCA MHCTUTYLMOHA/NbHbBIX W TexHosornvyeckux 6apbepoB. [aHHble bencrata noareep:kaatoT
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BbICOKMI ypoBeHb 6a30Boi UMPpPOBM3aLMM OpraHM3aLMii, LIMPOKOE WMCMONAb30BaHWE 006/SaYHbIX CEPBUCOB,
3NEeKTPOHHbIX KOMMYHMKaLMA U LMPPOBbIX KaHAN0B B3aUMOAENCTBUA C KOHTpAareHTamu. AHaAn3 maTepuanos
MwuHUCTEPCTBA MPOMBIWNEHHOCTU U XOAAMHra «MHTerpan» noKasbiBaeT, YTO rOCy[apPCTBEHHAA MOJIUTUKA U
TexHonornveckan 6asa npeAnpuATUIA CO34at0T YCNOBUA ANA Aa/lbHENLIEro PAa3BUTUA UHTENNEKTYAIbHbIX CUCTEM.
BmecTte ¢ Tem pacnpocTpaHEHHOCTb NPOABUHYTbIX TEXHOAOMMIA — 6ONbLUMX AaHHbIX, MHTepHeTa Bewen, RFID u
0COHEHHO MCKYCCTBEHHOTO MHTE/IIEKTa — OCTAETCA OrpaHUYeHHOW. [nA nepexoga OT TOYEYHbIX MPOEKTOB K
CUCTEMHOM  uMdpoBOi  TpaHChOpMaUMKM  HEOBXOAUMbI  KOMMNJEKCHble  CcTpaTerMn,  MoAepHu3auma
MHOPACTPYKTYPbl, Pa3sBMTME KaZpPOBOrO MOTEHUMANA M COBEPLUEHCTBOBAHME HOPMaTMBHOM 6a3bl. [pu
BbINO/JIHEHWUM 3TUX YCAOBUIM bBenapycb CMOMET YKPenuTb TEXHONOTMYECKUMA CYBEPEHWUTET, MOBbICUTb
KOHKYPEHTOCNOCOBHOCTb NPOMbILAEHHOCTU U UHTEMPUPOBATLCA B r106a/bHbIE LENOYKM CO34aHMA CTOMMOCTH
Ha HOBOM TEXHONOTMYECKOM YPOBHE.
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TEXHOJZIOTUN N MUHCTPYMEHTbI NOABOPA NMEPCOHANIA B CUCTEME KPEATUBHOIO MEHEAXMEHTA

AHHOTauuA

CraTba NOCBALLEHA U3YYEHUIO cneundmKkm noabopa nepcoHana ans TBOPYECKUX
oTpacnen. PaccmaTpumBaloTcs pas/iMyHble TEOPETUYECKME acmneKTbl MO AaHHOM npobsemaTuke U Ha npumepe
pesynbTaToB  MNCUXOAMArHOCTMKM,  NPOBEAEHHOM Ha  OCHOBE  OMNpoOCa COTPYAHMKOB  KpeaTUBHbIX
WHAYCTPUI, NpegnaraloTca  Mepbl MO MOUCKY, MPUBNEYEHUIO, MOTMBALUMKM COTPYAHWKOB, CO34aHMIO
6naronpusaTHOM TBOopYecKkoi aTmocdepbl.
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TECHNOLOGY AND TOOLS FOR RECRUITING PERSONNEL IN THE CREATIVE MANAGEMENT SYSTEM

This article examines the specifics of recruiting personnel for the creative industries. Various theoretical
aspects of this issue are examined, and, using the results of a psychodiagnostic study conducted based on a
survey of creative industry employees, measures are proposed for finding, attracting, and motivating employees,
as well as creating a favorable creative atmosphere.
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BsepgeHue

AKTYanbHOCTb UcCnegoBaHUA o06ycnoBfeHa 3HauyMmocTbio 3¢pdeKTMBHOro noabopa Kagpos AnA
KpeaTuBHbIX Npodeccuii, BbiISBNAEHMIO TanaHTa Ha aTane cobecegoBaHMA. TBOpYECKas COCTaBAAOLWAA NepcoHana
OpraHu3aLUmMmn paccmMaTpMBaeTCsa Kak OT/IMYUTENbHOE KOHKYPEHTHOE NPEMMYLLECTBO OpraHusaumn. Ha TekyLmit
MOMEHT MHOIMe NPeAnpuATUS CTPEMATCA COBEPLUUTL «MPOPbIB» Ha pPbiHKe ycayr. CeroAHs TPyAHO HanTu
YNpPaBAAOLNX, KOTOpblE CYUTANM Obl KPEaTUBHOCTb HEAOCTAaTKOM, U He Xenan 6bl 06nagaTb KpeaTUBHbIMM
COTpyAHMKammM B cobCTBEHHOW opraHM3aumnmn. KpeaTMBHOCTb NocTeneHHO npuobpeTaeT Bce 6obluee 3HaYeHume
KaK A8 Ka)KA0ro oTAe/IbHOro COTPYAHUKA, Tak U AN opraHuM3auum B Lesom. KpeaTuBHble AMYHOCTU ABUTaoT
nporpecc, co3gatoT YHUKaANbHO HOBblE NMPOAYKTbI, CNOCOOHbIE KOHKYPUPOBaTb Ha PbIHKE YCAYr U 3aXBaTbiBaTb
BHMMaHME KOHe4yHoro notpedbutensa. [lod KPeaTMBHOCTbIO MOHMMAETCs CMOCOBHOCTbL MPOU3BOAUTL
OpUTrMHaNbHbIE UAEN, KOTOPbIX HE CYLLLECTBOBANO PaHee, OTKNOHATLCA B MbIWAEHUN OT TPAAULMOHHBIX CXEM,
yCrnewHo paspewaTtb npobnemHble cuTyaunun. KpeaTMBHOCTb OXBaTbiBAae€T HEKOTOPYI COBOKYMHOCTb
MbIC/IUTENbHbIX U IMYHOCTHbIX KAa4yecTB, HEOBXOANUMBIX ANA CTAaHOBJ/IEHMA CNOCOBHOCTU K TBOPYECTBY.

LUenb wuccnegoBaHuAa — MNpoaHaaM3MpoBaTb M 0TObpaTb Hambosee ycrnewHble W KayecTBeHHble
WMHCTPYMEHTbI AN1A noabopa KpeaTUBHbIX COTPYAHUKOB.

3apaua uccnegoBaHua — paspaboTaTb TEXHONOMMIO MO MOWUCKY U NPUBIEYEHMIO TBOPYECKMX KaZpoB B
OpraHu3aLmio, NPUMEHUTbL METOAbl MCUXOANArHOCTUKM Npu noabope.

O6beKToM uUccnenoBaHUA ABAAKOTCA TBOPYECKME KaHAMAATbl, NAatdopmbl MO MOMCKY KaHAMAOATOB,
paboTHble cainTbl, aHaN3 NOPTHOANO HENOCPEACTBEHHOIO KaHANAATa.

MNpegmeT uccneaoBaHUA — MNPOaHa/M3MPOBATb AEUCTBEHHble MeToAbl M Crnocobbl onpeaeneHun
[OCTOMHOIO MO KOMMETeHUMAM KaHAuAaTa ANA 3aHATMA TBOPYECKOWM AO0/IKHOCTM B OpraHmsaumu, OLEHKa
«MATKUX» HaBbIKOB KaHAMAaTa.

KpeaTuBHbIN COTPYAHWUK — 3TO CMELMasUCT, CNOCOBHbIN reHepuMpoBaTb HOBble MAEWU, HeCTaHZAPTHbIe
BUAEHUA U noaxodbl B npodeccuoHanbHOW AeaTenbHOCTU. [aHHbIA TUMN COTPYAHMKAa BecbmMa LEeHeH Ans
OpraHM3aumm, NOCKOJIbKY NOMOraeT KOMMNaHUU BHeAPATb MHHOBALMMW, MOBbIWATb KOHKYPEHTOCNOCOBHOCTb U
6bICTPO pearnpoBaTtb Ha U3MEHEHMA 0BCTaHOBKM Ha PbIHKE TOBApPOB U YCAYT.

3afauelt JaHHOro UCCNeoBaHUA ABNSETCA pa3paboTKa CTpaTerMm KayecTBeHHoOro noabopa CoTpyaHUKOB
LN KPeaTUBHbIX HUW, GOPMMPOBAHMA [OATOCPOYHOM KaZpOBON YKOMMIEKTOBAHHOCTM B OpraHM3auum

Moabop TBOPYECKUX KaApoB TPebyeT MHAMBUAYANbHOTO JIMYHOCTHOTO NMOAX04a K KaXKAoMy KaHauaarty,
y4éta cneumdukn npodeccnmn M ocobbix TpeboBaHUI KOMNaHWW. Ba)kKHO HaMTM Tex KaHAWMOATOB, KOTopble
CNocobHbl reHepuMpoBaTb HeCcTaHZapTHble pPelleHus, npegnaraTtb TBOpPYECKME UAEM U ymeTb paboTaTb B
KOMaHze, 04HOM «CBA3KE» C APYrMMM CrieumanncTamm.

OcobeHHOoCTM Nnogbopa KpeaTUBHOro NepcoHana B OpraHn3aLmio

Ona KOpPPEKTHOro MPMBAEYEHUS HY)KHOFO crneumanucta B opraHuMsauuio Heobxoammo paspaboTaTtb
npodunab KaHANLATA ANA KPeaTUBHOM AO/IKHOCTY.

Heobxoammo onpeaenvTb 3agady, Hag KOTOPOW cneunanuct byaet B gasnbHenllem paboTtaTb M COCTaBUTb
NCUXONIOTUYECKUI «NopTpeT» byayLiero cneumanncTa.

MocTaBuTb LENU M 3afaun, A8 YEr0 UMEHHO HY)KEH CNeumnanmcT B opraHusalmio, 4yto byaeT BXoauTb B
exeAHeBHbI Ny 3a4a4 cneumanuncra.

Ona  KOPPEKTHOro  MPMBAEYEHMA  HYKHOTO  Cneuyanncta B OpraHusaumio  Heobxogumo:
- ONKUCaTb MYHOCTHbIE KayecTBa, KOTOpble OpraHM3auUus KenaeT BUAETb B COTPYAHWUKE: OTKPbITOCTb HOBOMY
onbITy, N0603HATENbHOCTb, CK/IOHHOCTb K ONpeaenéHHOW CTeNneHW PUCKa, YyMeHue paboTaTb B KOMaHAe,
CaMOCTOATENIbHOCTb B MPUHATUM PELUEHWUN, YMEHWE CAbIWATb AOHOCMMYKD A0 COTPYAHWMKA WMHOpMaLMIO.
-onpeaeneHme npodeccMoHanbHbIX KOMMETEHLMN: Ha/lMuMe COOTBETCTBYIOLLEro obpa3oBaHuA, pefieBaHTHbIN
onbIT paboTbl, 3HaHWE onpeaenéHHbIX Nporpamm, HeobxoaAuMbIX ANA paboTbl U YPOBEHb BAAAEHUA MMMU.
[ns ycnewHoro noncka KpeaTMBHOrO COTPYAHUKA HeEOBXO4MMO 334eMCTBOBATb COBPEMEHHbIE HECTAHAAPTHbIE
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METO/bl MOMCKa KaHANAATOB, CTaHAAPTU3NPOBaHHbIE PaboTHbIE CaiTbl TakMe, Kak hh.ru, Superlob, PaboTa.py He
BCErga mMoryt oTob6pasuTb pesieBaHTHbIX KaHANLATOB NOA, 3aMPOC KOMMaHUM, BaXXHO YMeTb paboTaTtb C MHbIMU
WUCTOYHMKaMK NpeaocTaBaeHns paboyein cunbl.

- OHNanH-nnatdopmbl ANA TBOPYECKUX KaHauaaToB (Behance, Github, Workzilla) - Ha paHHbIX
nnatdopmax crneumannctbl BblKAaablBaloT cObCTBEHHble paboTbl Ha Bceobuiee 0603peHMe, TaKXKe C Lesblo
NpUBAEYEHNA BHUMaHMA byayLmx paboTogaTtenel, AaHHble NaaTGopmbl TaKKe paboTatoT B pexxmme noptdosmo
KaHAMAOaTa B PeXKUME peanbHOro BPEMEHM.

- yyacTMe B NpodeccUMOoHanbHbIX BbICTaBKax, ¢opymax nOas KpPeaTMBHbIX CMeuuanucToB, rae
npeaocTaBASETCA BO3MOXKHOCTb PAaCLUIMPUTb «CETb 3HAKOMCTB», 03HAKOMUTbLCA C PaboTamMn MaCcTEPOB BXKUBYIO,
NOCTPOUTb KOHTaKT;

- COTPYAHMYECTBO HaMpAMYO € y4ebHbIMKN 3aBeAEHUAMM, BbIMYCKAIOLLMX CNELLMANNCTOB, KOTOPbIE CMOTYT
paboTaTb B KpeaTMBHbIX MHAYCTPUAX, NPEAJIOKEHME AAHHbLIM CMEeunasmMcTam MPOXOXKAEHNE CTaXKUPOBKU Ha
npeanpuATUM C LeNbio AafibHeNLero TpyAoyCcTPOMCTRa.

[na npoBefeHUs OLEHKU YPOBHA KPeaTMBHOCTM M COOTBETCTBYIOLWMX KOMMETeHUMit Ha atane oTbopa
HeobXxoaMMO 3a[eCTBOBATL C/IeAYOLNE UHCTPYMEHTDI:

- NpoBeAeHMe CUTYaUMOHHbIX MHTEPBbIO C AEUCTBYIOWMMM KpPeaTMBHbIMKM 3adayamu, NpoBeaeHue
TECTOBOrO BXOAHOTO 3aaHNA Ha ANBEPreHTHOE MbILEHME;

- npoBeAeHue aHanus3a noptdonMo KaHAuaata M pasbopa pa3paboTaHHbIX KaHAMAATOM MPOEKTOB,
BbIHECEHME OLEHKM, KaK KaHAMAAT NOAOLWEN K 334a4e, KakMe MeToAbl YAan0Ch 3a4eiCTBOBaTb, KaKoW NoydyeH
pes3ynbTaTt B uTore paborbl.

- OUEHKA COBMAafEHUN KYyAbTYPHbIX W JINYHOCTHbIX LEHHOCTEW KaHAMAATa WM WHTepBbloMpyloLWei
OpraHM3aumMn, Kak KaHOuaaT BNUWETCA B NPEeAJIOXKEHHYI0 KOPMOPaTUBHYIO Ky/abTypy, r4e MOryT ObiTb
PacXoXKAEeHUA.

- KOMMYHWKabeNbHOCTb, FOTOBHOCTb paboTaTb B KOMaHAEe, C/biWwaTb APYrMX YYaCTHUKOB KOJINIEKTUBA,
aeKBaTHOE BOCNPUATUE KPUTUKM.

OcobeHHOCTM npouecca HaMa Halma KpeaTUBHbIX COTPYAHMKOB, OT/IMYME KPeaTMBHbIX METo40B OT
TPagMLUMOHHbIX METOAO0B Nogbopa.

- 6bonee rMbKUIA «B3rNsa» Ha pestome U CONpPoBOAUTENIbHOE NMUCbMO, BO3MOXKHOCTb AobaBneHne tomopa
W rpaduyYecKnxX BCTaBOK B ONMMCAHNE BaKaHCUW;

- OPMEHTALMA Ha IMYHOCTb KaHAMAATa, ABUXKYLLYIO MOTMBALIMIO, @ HE TO/IbKO Ha onbIT, 06pa3oBaHue U
COOTBETCTBYHOLLME KOMMETEHLUMN.

- NpoBeAeHMEe TeCTOBbIX AHEW B OpraHM3auuMuW, MUHU-NPOEKTOB, BOB/EYEHWE B peasibHble, a He
TeopeTMYECKUE 3aa4u, CTOALLME Nepes opraHM3aumnen.

OCHOBHbIe KayecTBa KPeaTMBHOIO COTPYAHMKA, Heobxoanmble ana paboTbl:

- WHMUMATMBA, CTpemMsieHMe npegnaraTb M pPeasn30BbIBaTb HOBblE pPeELIeHUs, YMeHue 6paTb
OTBETCTBEHHOCTb 3a COBCTBEHHbIE ANCTBUS;

- OTKPbITOCTb HOBOMY OMbITY, TOTOBHOCTb Y4YMUTbCHA, BOCNPUHMMATb HEMpPUBbIYHbIE WUAEU;
- TMBKOCTb MbIWJ/IEHUA, YMEHNE BUAETb a/ibTePHATUBHbIE BapWUaHTbl U BOCMPUHUMATb UHbIE TOYKU 3pEHUSA,
oTX0AMTb OT WabnoHoB B paboTe.

- ymeHue paboTaTb B pernme HeonpeaenéHHOCTU, CNOCOOHOCTb HAaX0AUTb pelleHns 6e3 NCnob30BaHMS
YETKUX MHCTPYKLUN U B PEXKUME CNOHTAaHHOCTY;

- pa3BUTble KOMMYHWKATUBHbIE HaBbIKW: YMEHME COTPYAHUYATb C APYTMMU KONJIeramm, yMeHue J0HOCUTb
MbIC/IM A0 APYTUX U OCYLLECTBIATb NOAAEPHKKY.

- BbICOKWI ypOBEHb CAMOOPraHU3aLUmnmn, yMeHe CaMoCcToATENbHO NAaHMPOBaTb U AOCTUraTb Lienei.

MeToabl onpeseneHns KpeaTMBHOro COTPYAHMKA, BblaeneHue 13 obLueit macchbl:

- KO/IMYeCTBO W pasHoobpasvMe peasin3oBaHHbIX MPOEKTOB W  OPUTMHANAbHOCTM  MOPTHOAUO;
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- YMeHUWe npeanaratb HecTaHAApTHble MAEU U apTYMEHTUPOBAHHO AOHOCUTb COBCTBEHHYIO TOUKY 3peHUa [0
KONJIer Un A0 KNMEHTOB OpraHu3auum;

- FTOTOBHOCTb BECTU ANANOT, APYKEN0OHOE OTHOLWEHWNE, TOTOBHOCTb OTKPbITO 00CYKAaTb TEKYLUMIA MPOEKT,
YMEePEHHO KPUTUKOBATb M NPeanaraTb peLleHns A1A COBMECTHOTO Noncka Hanbonee apdekTnBHOro pesynbraTa.
- YMEHME BbIXOAMTb 3@ PaMKM AO/IKHOCTHbIX MHCTPYKLUMIA, ecnv Toro TpebyeT cuTtyaums.
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COBEPLUEHCTBOBAHUE KAYECTBA AAHHbIX B CUICTEMAX NOABOPA NEPCOHANA
HA OCHOBE NOAXOAA YNPABNEHUA OAHHbIMU

AHHOTauuA

CTaTbA noceAWeHa Npobaeme KayecTBa AaHHbIX B CMCTeMax Nnoabopa nepcoHana B CerMeHTe executive
search. MNokasaHo, yto Ayb6anpoBaHue nNpodpunen, BApUaTUBHOCTb HAMMEHOBAHWUI AOMKHOCTEN U HEMOJIHOTA
MHOOPMaLMMN CHUNKAKOT TOYHOCTb MOMCKA W aHANMTUKK. MpeanokeHa MoLe b YyNPaBAeHUA Ka4eCTBOM AaHHbIX,
BK/IOYAIOWAA  CTEWAMKMHI, CTaHAapTM3aUMIiO, HOPManauM3aumoo U gepynavkauuio, obecneumsarowas
COrNacoBaHHOCTb KagpoBbIX AaHHbIX M OCHOBY A/18 aBTOMATU3aLMM.
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ENHANCING DATA QUALITY IN RECRUITMENT INFORMATION SYSTEMS BASED
ON DATA GOVERNANCE PRINCIPLES

Abstract

The article examines data quality issues in recruitment systems within the executive search segment. It
shows that profile duplication, inconsistent job titles, and incomplete information reduce search accuracy and
analytical reliability. A data quality management model is proposed, including staging, standardization,
normalization, and deduplication, ensuring consistency of HR data and creating a basis for further automation.

Keywords:
Data Governance; data quality; applicant tracking systems (ATS); executive search;
deduplication; job title normalization; HR analytics.

UmndpoBusaums npoueccoB nogdbopa nepcoHana ycuamna 3aBUCUMOCTb PEKPYTUHTOBbIX OpraHn3aumin ot
KauyecTBa AaHHbIX, XpaHALMXCA B cUCTEMAX ynpaBieHua nogdopom (ATS). B cermeHTe executive search gaHHble
npuobpeTatoT cTpaTernyeckoe 3Ha4eHme, NOCKOAbKY MMEHHO OHM ONPeaenAoT TOYHOCTb NOMCKA, KOPPEKTHOCTb
AHANIMTUYECKMX BbIBOAOB M HALEXKHOCTb YNpaBaeHYeCKMX pekomeHaaumnii. CornacHo ucciefoBaHMAM SKCNEePTOB
MEKAYHAPOAHON KOHCANTUHrOBOM KomnaHmm McKinsey, cuctemHoe UCNosib30BaHME AaHHbIX B YNPaBAEHWUU
TaNlaHTaMM HanpAMYO CBA3aHO C MNOBbIWEHNEM OpraHn3aLMoHHON adpdeKkTnBHOCTYM [7].

HecmoTpa Ha WKMpoKoe BHeAPEHNE aBTOMATM3MPOBAHHbIX cMcTem nogbopa nepcoHana, B npakTnke HR-
KOHCANTUHIA COXPaHAIOTCA KOMMJIEKCHble NPo6aembl KayecTBa AaHHbiXx. B 6asax [aHHbIX HaKanamsaloTcA
Aybaunpytowmecs 3anmcu, HenoaHble NPOdUAM KaHANAATOB, YCTapPEBLUME KOHTAKTHbIE CBEAEHUA U BapMaTUBHble
HaUMEHOBaAHUA AOJ/IKHOCTEM U KomMMaHui. MMogobHble aedeKTbl CHUXKAIOT TOYHOCTb MOWMCKA, OrpaHMYMBalOT
aHaNIMTUYECKME BO3MOXKHOCTM CUCTEM WU YBENINYMBAIOT BPEMEHHbIE U3LEPKKM NpU GOPMUPOBAHUN NepeyHs
peKOMeHAyeMbIX KaHANAATOB.

AKTyaNbHOCTb UCCefoBaHMA 0BycnoBieHa NPOTUBOPEUMEM MEXKAY BbICOKOM 3aBMCMMOCTbIO executive
search oT KayecTBa AaHHbIX U OTCYyTCTBMEM B HosbluMHCTBE ATS BCTPOEHHOMO KOHTYPa CUCTEMHOTO yrnpaB/ieHusn
WX KQ4eCTBOM.

Uenb ctatbM — pa3paboTaTb KOHUENTYyasIbHY0 MOAENb YNPaB/ieHMA KAayeCTBOM LaHHbIX B CUCTEMAX
nogbopa nepcoHana Ha ocHose NpuHumMnoB Data Governance.

Moa, KayecTBOM [AaHHbIX B MEKAYHAPOAHON MNpPaKTUKE MNOHMMAEeTCAs CTeneHb WX MNPUrogHocTM And
MCNONb30BaHUA NO HasHayeHuto. B crangapte ISO  8000-8:2015 noayvepkmBaeTca  3HAYMMOCTb
CTPYKTYPUPOBAHHOCTM, NPOCNAEKMBAEMOCTU U ynNpaBnseMocTu aaHHbix [1]. B TOCT P 56214-2014 3akpensieHbl
K/TI0YEBbIe XapPaKTEPMUCTMKMN KayecTBa: NOAHOTA, TOYHOCTb, HEMPOTMBOPEUNBOCTb, AKTYaIbHOCTb M YHUKANBHOCTb
[2].

MeToA0/10rM4YecKyro OCHOBY CUCTEMHOTIO YNpaBaeHusa gaHHbimu dopmupyeT KoHuenuua Data Governance,
nogpobHo onucaHHaa 8 DAMA-DMBOK [5]. OHa npeanosiaraeT pacnpegeneHve ponen u oTBETCTBEHHOCTY,
dopmanmnsaLmio NpaBm BBOAA M OOHOBAEHMA AAHHbIX, @ TAKXKe KOHTPOJIb UX XKM3HEHHOTO LMKAA.

B cdepe HR-KoHcanTMHra gaHHble 061a430T BbICOKOW CTPYKTYPHOM M CEMaHTUYECKOM PasHOPOAHOCTbIO:
OHW NOCTYMalT U3 pe3tome, COLMANbHbIX CETEN, PEKOMEHAAUNMN, KOPNOPaAaTUBHOM NEPENUCKU U OTKPbITLIX U
BHYTPEHHMX MCTOYHMKOB. B HayuHbix nNyb6aAMKaumMAX, NOCBAWEHHbIX UMPPOBU3ALMN  PEKPYTUHTA,
paccmaTpuBatoTca Bomnpockl uMdpoBM3aunmn npoueccos M BHegpeHua HR-texHonoruin [3], [4]. BmecTe ¢ Tem
aHanM3 MNPaKTUKU MUCNonb3oBaHMA ATS MoKasbiBaeT, YTO NpM OTCYTCTBMM (GOPMAM30BaHHbLIX MNpoueayp
ynpaBieHua [aHHbIMM B WHGOPMAUMOHHBLIX 6a3ax GOpPMUPYIOTCA CTPYKTypHble aedeKTbl, BK/OYas
AybanpoBaHMe M HECOMNacoBaHHOCTb 3amnuncen.

Takmm obpasom, npumeHeHne npuHumnos Data Governance K HR-gaHHbIM TpebyeT agantaumm ¢ yueTom
TEKCTOBOW Npupoabl MHGOPMALMM U BbICOKOM BapUaTUBHOCTU NpodecCcMoHanbHbIX GOpPMYTMPOBOK.

AHanus npakTnKKM executive search no3soaAeT BblAENUTb PAA TUNUYHBLIX AePEKTOB:

— MMMOPT UHOOPMALUUM U3 Pas3AUYHbIX KaHanoB (nybnuuHble npoduan UenesBbiX KaHAMAATOB B
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COUMANbHOM CETU, OTKANKMN, PEKOMEHAALMM) NPUBOAUT K AyBAMPOBAHMIO 3aNMCei OAHOMO M TOTO e AnLLa, YTo
HapyLwaeT LefoCTHOCTb MCTOPUM B3aUMOAENUCTBUIN U CHUMKAET KOPPEKTHOCTb aHANUTUKM;

— OAMHAKOBblE  yNpaB/leHYeckMe  poanm  MoryT  QUKCUMPOBATBCA  PA3IUYHBIMU - TEKCTOBbIMMU
dopmynuposkamm (Chief Marketing Officer, CMO, [OupeKTop N0 MapKeTUHTy W Agp.), 4YTO 3aTpygHseT
ABTOMATM3MPOBAHHbLIM NOMCK M arperaumio;

— OTCYTCTBME KOHTaKTHbIX AaHHbIX, A4aTbl NOCAeAHEro 06HOBNEHUA UAN CTPYKTYPUPOBAHHOMO ONUCAHUA
ONbITa CHWXKAET NPUroAHOCTb NPodUNsA AN UCNONb30BAHUA WM3-3@ HEBO3MOMHOCTM OLLEHKM aKTyaNbHOCTM
OaHHbIX;

— pasfnyHble HecTaHAAPTU3UPOBAHHblE BAapMaHTbl HanMMCaHWA OAHOro pabotogatena dparmeHTUPYIOT
633y 1 NPenAaTCTBYIOT KOPPEKTHOMN aHANUTUKE.

Jaxke coBpemeHHble ATS OpPWEHTUPOBAHbI NPEUMYLLECTBEHHO Ha XpaHeHMe WHbopMauun wu
ABTOMATM3AUMIO MPOLLECCOB, HO He BK/IHOYAOT NOJHOLEHHBIX MEXAHU3MOB KOHTPO/A KayecTBa AaHHbIX [3]. B
pesynbTaTe OWMOKN, BO3SHUKLLME Ha 3Tane BBOAA, COXPAHAOTCA U PacnpoCTpaHALoTCA.

Mpeanaraeman mogenb 6asnpyetca Ha npuHumnax ISO 8000, MOCT P 56214-2014 n DAMA-DMBOK [1], [2],
[5] v BKAtOYaET OpraHM3aUMOHHbIE U TEXHONOTMYECKME MEXaHU3MbI.

1. CTeaKMHT AaHHbIX

BeBoaMMble MAM MMMOPTUPYEMbIE AaHHble MOMELLAIOTCA B NMPOMEXKYTOUHbIN cnoit 06paboTkn. Ha atom
3Tane ocyLecTBaAeTca:

—NpoBepKa NONHOTbI 06a3aTeNbHbIX aTPMOYTOB;

—KOHTPO/Ib KOPPEKTHOCTM GOPMATOB;

—npeaBapuTesibHOE BbiABAEHME NPU3HAKOB Ay6NMpPOBaHUS.

TonbKO Nocne NPOXOXKAEHUS BaAnAaLLMM 3aMMCb NEPEHOCUTCSA B OCHOBHOE XpaHuauLe. Takoi MexaHMU3Mm
npeaoTBpaLLaeT HaKoMnIeHne oWwmnboK u dopmupyeT bapbep A1° AaHHbIX HU3KOTO KayecTBa.

2. CtaHpapTusauma aTpmnbyTos

Ona  KaodeBblx nonei ([OMKHOCTb, KOMNAHMA, OTpacib, OYHKUMOHanbHasa obnactb) BBOAATCA
ynpasasemble cnpaBoYHMKU. CBOOOAHDLIA TEKCT OrpaHUUYMBAETCA AN KPUTMYECKM 3HAYMMBbIX aTpubyTOB, 4TO
obecneymBaeT HENPOTUBOPEUMBOCTb M COMNOCTAaBUMOCTb AaHHbIX.

3. Hopmanusauma fonKHOCTeN

TekcToBble 0603HAYEHMA JOMKHOCTEN CONOCTABAATCA C YHUPULMPOBaAHHbIM KnaccuburKaTopom. Moaxos,
No3BOJIAET arpernpoBaTb CXOAHbIE YPaBAEHYECKME POSIM U MOBLICUTb TOYHOCTb NOMCKA.

4. Nepynnvkauua

Mpoueaypbl PEryaapHOro COMOCTABAEHMA KOHTAKTHbIX W 6uorpaduyeckux aTtpubyToB MNO3BOAAIOT
dopMHnpOBaTb €4ANHbIN 3TaNOHHbIN NPOdUIb KaHAMAATA.

[JaHHbIN MeXaHWU3M COOTBETCTBYET NPUHLMMNAM YNPaBAEHUS MacTep-AaHHbIMKM (master data management) [5].

5. OpraHn3aLMOHHbIN KOHTYpP

B pamKkax mogenun BBOAMTCA pacnpeneneHne OTBETCTBEHHOCTM 3a Ka4eCTBO AaHHbIX (data stewardship), B
KOTOPOM OnpeaenstoTcsa npasuaa BBoga MHGopmMmaumm, MMHUMAbHble TpeboBaHMA K Npoduto, NepUoanYHOCTb
NPOBEPKM aKTyaNbHOCTU 3anucei. Peannsaumns NnpeanoKeHHOM Moaenv No3BoaseT NOBbICUTb COMMAacoBAHHOCTb
KaZpoBbIX AaHHbIX, COKPaTUTb Bpems QGOPMMPOBAHUA MNEPEYHA PEKOMEHAYEMbIX KaHAMAaToB A
NnpeacTaBAeHUA KAWEHTY, CTabuaMsMpoBaTb CMNPaBOYHWMKM, CO34aTb OCHOBY ANA MPUMEHEHMSA METOAOB
WMHTEeNNEeKTYyaNbHOW 06paboTKun aaHHbIX U HR-aHanntuKkn [6].

NHTerpaumsa MHTENNeKTYyaNbHbIX MHCTPYMEHTOB, BK/lOYas MeToAbl 06paboTKM ecTecTBEHHOro N3blKa,
MOMET aBTOMAaTU3MPOBATb NPOLLECCbI HOPMANIN3ALMK U BbIABAEHMA aHOMAINM, CHUXKAA BAUAHUE YENOBEYECKOTO
dakKTopa.

Takum obpasom, npobsembl KayecTBa [AaHHbIX B CUCTEMAx nogdopa NepcoHasa HOCAT CUCTEMHbIN
XapaKTep M Haubosee KpUTUYHbI B cermeHTe executive search. CoBpemeHHble ATS He obecneumsatoT
MOJIHOLLEHHOTO KOHTYypa ynpaBieHWs KayecTBOM WMHPOPMALMK, YTO MPUBOAUT K HAKOMAEHUIO CTPYKTYPHbIX
nedektos 6asbl.
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MpeanoseHHaa KOHUENTyasbHAaA MOZAeNb, OCHOBaHHaA Ha npuHumnax Data Governance, ¢opmupyet
WHTErPUPOBAHHbIN MexaHM3m obecrnevyeHus MOAHOTbl, HEMPOTMBOPEYMBOCTU U YHUKANbHOCTUM KaZApOBbIX
[LAHHBIX.

Mogenb ABNAETCA TEXHONOMMYECKM HEMTPANbHOM U MOXKET bbITb BHeApeHa 6e3 paanKaibHOro U3MeHeHUA
apxuTeKTypbl ATS, obecneumBas nepexos OT GpparMeHTapPHOrO KOHTPOA K CUCTEMHOMY YNPABEHMIO KAYECTBOM
[LAHHBIX.

CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. ISO 8000-8:2015. KayectBo gaHHbIX. YacTb 8. KauectBo MHPopmaumn. Bsaumoaencteme, meTagaHHble U
ynpasneHune Ka4yecTBom AaHHbIX. *eHeBa: MexKayHapoaHaa opraHmMsauma no ctaHgaptmMsauum, 2015, — 15 c.
2. TOCT P 56214-2014. OdaHHble n uMHPopmauma. KavectBo AaHHbIX. TepMUHbI U onpegenenHuna. — M.:
CrangapTtuHdopm, 2019. — 12 c.
3. BepHa, B. B. 3.2 MHHOBALMOHHble TexHONOrMK Noabopa u Haima nepcoHana / B.B. BepHa, 2.3. U6parumos //
YnpasneHve NnepcoHanoM OpraHM3aumm B ycnosuax Lmbposmsaumnmn: moHorpadusa. — Cumeepononb: Obuwectso
C OrpaHMYEeHHOM OTBETCTBEHHOCTLIO «M3aTenbcTBo Tunorpadua «Apuan», 2020. — C. 201-228. — EDN SSBBM.
4. PomaHeHKo, M.N. AstomaTtmsauma nogbopa nepcoHana Yepes HR-texHonormm / M.U. PomaHeHko, K.B.
BapceraH // O6pa3oBaHue 1 HayKa B cOBpemMmeHHOM Mupe. MHHoBauun. — 2025. — Ne 4(59). — C. 47-54. — EDN EXSVNY.
5. DAMA-DMBOK: Data Management Body of Knowledge. Second Edition.Technics Publications, 2017. — 628 c.
— ISBN 978-1-63462-234-9.
6. Nyathani, R. Al-Driven HR Analytics: Unleashing the Power of HR Data Management / R. Nyathani // Journal
of Technology and Systems. — 2023. —Vol. 5, No. 2. — P. 15-26. — DOI 10.47941/jts.1513. — EDN VIJLIVY.
7. Bérubé V., Fogarty B., Gandhi N., Mathew R., Mugayar-Baldocchi M., Seiler C. Increasing your return on talent:
The moves and metrics that matter [JnekTpoHHbIi pecypc] // McKinsey & Company.
— Pexum pgoctyna: https://www.mckinsey.com/capabilities/people-and-organizational-performance/our-
insights/increasing-your-return-on-talent-the-moves-and-metrics-that-matter
(maTa obpaweHua: 08.02.2026).

© Kpbiios H.U., 2026
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rno6anbHON 3KOHOMMKKN. ABTOPbI aHaZIM3NPYIOT KNtoueBble GaKTopbl, CNocobCTBYOWME BHEAPEHWIO LMPPOBbLIX
TEXHONOMN B BM3HEC-MPOLLECCbl, MU PACCMATPMBAOT HOBble BO3MOMKHOCTU ANA CTapTan-npoektoB. Ocoboe
BHUMaHMe yaensercsa onbiTy TypKMeHUcTaHa B GopMupoBaHMK LndpoBoi cpeabl Ha 6ase NpoduabHbIX BY30B.
Kntouesble cnosa:
WHHOBALMOHHOE NpeanpPUHMMaTENbCTBO, LMdpoBaa IKOHOMUKA, UT-TexHonornmn, busHec-moaesnu,
WHHOBALMWK, CTapTanbl, TYPKMEHUCTaH.
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INNOVATIVE ENTREPRENEURSHIP IN THE CONTEXT OF DIGITAL TRANSFORMATION OF THE ECONOMY

Annotation
The article examines the key features and development trends of innovative entrepreneurship in the
context of the global digital transformation. The authors analyze the impact of digital technologies on business
models and the adaptation of entrepreneurial activities to new economic realities. Special attention is paid to
the challenges and opportunities for innovative development within the economic system of Turkmenistan.
Keywords:
innovative entrepreneurship, digital economy, transformation, business models,
digitalization, economic development, Turkmenistan.

CoBpemeHHbI 3Tan pPasBUTUA MMPOBOIN IKOHOMMKM XapaKTepPU3yeTCcA CTPEeMMUTE/bHbIM NepexoAom K
undposbiM bopmaTtam B3aumoaencTeuma. Lindposas TpaHchopmaLma nepectana 6biTb MPOCTO TEXHONOTUYECKUM
TPEHAOM W MpeBpaTUiacb B CTPATErMYecKylo HeobxoAMmocTb. B ycnoBMAX 4eTBEepTOW MNPOMBbILLIEHHOW
PEBONOLUMN  WMHHOBALMOHHAA aKTMBHOCTb OM3HEeca HanpaAMylo onpeaenseT KOHKYpPeHTOCNoCobHOCTb
HaLMOHabHbIX 3KOHOMMK. LindposBan cpepga co3gaeT yHMKaAbHble BO3MOMKHOCTM AN Pa3BUTMA Maaoro u
cpeaHero npeanpuHMMaTeNbCTBa, T4 KA0UYEBbIM PECYPCOM CTaHOBUTCA MHOOPMALLMA U 3HAHMA.

BanaHue umdpoBusaumm Ha npeanpuHMMaTeNIbCKMe Moaenu

LUndpoBaa 3KOHOMMKA MEHSET camy npupody MpeanpUHMMATENbCKON aAeaTenbHOCTU. OCHOBHbIMU
ApaiBepamm pocTa CTAHOBATCA TaKMe TEXHOJIOTUN, KaK UCKYCCTBEHHbIN MHTeAnekT (MU), bonblime aaHHble (Big
Data) 1 obnayHble BbluMCAEHUA. MHHOBaUMOHHOE NpeanpUHNUMATENbCTBO B LMGPOBON cpeae XapaKkTepusyeTcs
BbICOKOM CKOPOCTbIO MacLITabMPOBaHNA U PE3KMM CHUMKEHNEM TPAH3aKLMOHHbIX U34EPHKeK.

TpaAMLMOHHbIE JIMHEWHbIE MOAEAN YCTYNalT MECTO MIaTPOPMEHHbIM pelleHuAM. Mcrnonb3oBaHue
undpoBbIX NAaTGoPM NO3BOAAET NPEANPUHUMATENAM:

* ONTMMMU3NPOBATb BHYTPEHHME BU3HEC-NPOLLECCHI U NOTUCTUKY.
* ObecneynBaTb NPAMON JOCTYN K NOTPebUTeNto Yyepes sKOCUCTEMbI IIEKTPOHHON KOMMEPLMMU.
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* BHeapATb rMbKkMe metoapl ynpasneHus npoektamum (Agile, Scrum).

Ponb UT-06pa3oBaHnsA B UHHOBALMOHHOM 3Kocucteme TypKMEHMUCTaHa

B TypkmeHucTaHe peanmsauma «KoHuenuuu pasBuTMA LUMGPOBOA SKOHOMMKM Ha 2019-2025 roabi»
co3paetr GYHOAMEHT ANA PA3BUTMA TEXHONOTMYECKOro MpesnpuHUMaTenscTBa. KntoueBbiM 3BEHOM B 3TOWM
cucTemMe BbIcTynatoT npodubHbie By3bl. Hanpumep, Ha 6ase MHCTUTYTA TEAEKOMMYHUKAUMA U MHPOPMATUKM
TypKMeHWUCTaHa aKTUMBHO pPa3BMBAOTCA HAYyYHO-WHHOBAUMOHHbIE LEHTPbl, BbIMNOJHAKOWME pPoOJib CTapTan-
aKceniepaTopos.

CTyfeHTbl M npenogasaTeN MHCTUTYTA Yy4yacTBYIOT B pa3paboTke nporpammHoro obecneveHua U
BHEAPEHUN CUCTEM aBTOMATM3aLMK, YTO CNOCOBCTBYET KOMMEPUMANM3aLMM  Hay4yHbIX pPa3paboTok.
MHHOBAUMOHHOE NpeanpUHMMATENIbCTBO B CTPAHE TaK¥Ke MoJlydaeT CTUMYA 33 CYET peanmnsalmm macluTabHbix
NPOEKTOB, TaKMX Kak «YMHbIN ropoa» (Smart City), Tpebytowmx BHeApeHUs peweHuii B o6nactu loT (MHTepHeTa
Bellen) n kKnbepbesonacHoOCTU.

BbI30Bbl M bapbepbl LMdpPOBOI TpaHChOpPMaLLUK

HecmoTpsa Ha nporpecc, MHHOBALMOHHOE NpeAnpPUHUMATENbCTBO CTA/IKMBAETCA C PALOM BbI3OBOB:

* Nednumnt Kagpos: MoTpebHOCTb B CNeLManmcTax Ha CTbIKe NPOrPaMMMPOBAHUA U YIPABAEHMA.

* KnubepbesonacHocTb: He06X04MMOCTb 3aLLMTbl MHTENNEKTYAIbHOW COOCTBEHHOCTU B LIMdPOBON Ccpese.

* MHpacTpyKTypHble 3aTpaTbl: He0bX04MMOCTb NOCTOSAHHOrO OB6HOBNEHMA MaTepUaNbHO-TEXHUYECKOM
6a3bl 414 NOAAEPHKKMN BbICOKMX TEXHONOTUIA.

3aKnioueHune

MHHOBAUMOHHOE NPeanPUHMMATENBCTBO B 3MOXY UMPPOBM3ALMKN ABAAETCA T[NABHbIM  paKTopom
YCTOMYMBOrO 3KOHOMMUYECKOro pocTa. [na ycnewHoro pasBuMTMA [AaHHOFO CeKkTopa B TypKMeHUCTaHe
HeobxoaMMa AafibHEMLLAA MHTErpaumsa akageMMUYeCcKON HAyKM U peasibHOro CEKTOpPa 3KOHOMUKW. PasButume
BY30BCKMX CTapTan-niowanoK MNO3BOJIMT MOATOTOBUTb HOBOE MOKOJIEHWME NpeAnpuHUMaTeneit, CnocobHbIX
addeKTMBHO paboTaTb B yCNOBUAX rNobanbHOM UnbpoBoi TpaHchopmaumm.

CNUCOK UCNOb30BaHHOM UTEpPaTypbl:

1. Asgeesa W. /1. YnpaBneHve WMHHOBALMOHHbIMM MPOLIECCAaMMU B YCNOBUAX LMGPOBU3ALMM SKOHOMUKK [/
JKOHOMMUYEeCKMe cuctembl. — 2022.
2. Weab K. YeTBepTas npombiwneHHasa pesoaoumnsa. — M.: Ikecmo, 2019.
3. MpmbaHos 0. U. Undposan TpaHchopmauma busHeca: YyebHoe nocobume — M.:Jawkos Ko, 2020.
4. KoHuenuma pa3ButuAa undpoBomn IKOHOMUKM B TypkmeHucTaHe Ha 2019-2025 rr.
5. BapbikuH C. E. Undposasa TpaHchopmaumsa busHec-moaenei: Teopusa n npaktmuka. — CM6.: 2021.
©Mepegos A., Husasrynblesa A., HasapnableBa A., Xanbikos C., 2026
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AHANN3 COBPEMEHHbIX MOZE/IEM YNPAB/IEHUA B3AUMOOTHOLLUEHUAMM NPEANPUATUA
TOPTOBJIU C BUSHEC-NAPTHEPAMMU U NOTPEBUTENAMM

AHHOTauuA
B cTaTbe paccmaTpuBaloTCA COBPEMEHHble MOAENWN YNpPaBAE€HUSA B3aMMOOTHOLUEHUAMMU MpPeanpuaTUit
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TOProBAn ¢ HGU3Hec-NapTHEPaMM U NoTpebuTenamu. AHaAU3UPYIOTCA KAOYeBble MOAXOAbl U MHCTPYMEHTDI,
cnocobereytowmne 3PpPeKTMBHOMY B3aMMOLENCTBUIO M MOBbLIWEHUIO KOHKypeHTocnocobHoctn. Ocoboe
BHMMAHMWeE yaenaeTca BHeAPEeHUIO LMPPOBbLIX TEXHONOINIA B yNpaBAeHNE OTHOLWEHUAMM.
KnioueBble cnosa:
ynpaB/iieHMe, B3aMMOOTHOLEHMUA, Bu3Hec-napTHEPLI, NoTpebutenun, umdposbie TEXHONOTUM.
Abstract

The article examines modern models of managing relationships between trading enterprises and their
business partners and consumers. Key approaches and tools that facilitate effective interaction and enhance
competitiveness are analyzed. Special attention is given to the implementation of digital technologies in
relationship management.

Keywords:
management, relationships, business partners, consumers, digital technologies.

B ycnosuax umMdpoBM3aLUM IKOHOMUKMK, YCUAEHUSA KOHKYPEHUMM M poCTa TPebOBaHUIN CO CTOPOHDI
notpebutenen ocobyto 3Ha4YMmoCTb npuobpeTtaeT npobnema ynpaBieHUA B3aMMOOTHOLIEHMAMW TOProBbIX
npeanpuATUiA ¢ BusHec-napTHEPaAMM M KOHEYHbIMM NoTpebuTtenamun. CoBpemMeHHble NpeanpuaTUA TOProsau
GYHKUMOHMPYIOT B CNOXKHOW CUCTEME CETEBbIX B3aMMOLENCTBMIA, BKAOYAIOLLEN NOCTABLLMKOB, NOTUCTUYECKUX
onepaTopoB, ¢UHaAHCOBble oOpraHuMsaumu, uudposble nnaTPopmbl U KAMEHTOB. IPPEKTUBHOCTb 3ITUX
B3aMMOAENCTBUIA BO MHOrOM onpegenseT yCTOMYMBOCTb BU3Heca, ypoBEHb ero KOHKYPeHTOCNOoCco6HOCTM U
CNocoBbHOCTb a4aNTUPOBATLCA K USMEHEHUAM BHELLHEN cpeabl.

AKTyanbHOCTb UCCNefoBaHUA obOycnoBneHa Tem, UYTO TPaAMUMOHHbIE TPaH3aKLMOHHble noaxoAapl K
yNpaBAeHUIO B3aMMOOTHOLIEHMUAMM MOCTENEHHO YCTYNalT MECTO AOAFOCPOYHbIM MAPTHEPCKUM MOLENAM,
OCHOBAHHbIM Ha MPWHUMMNAX B3aMMHOWN BbIroAbl, AOBEPUA U COBMECTHOrO CO34aHMA LEHHOCTU. B HaydHoW
NuTepaTtype AaHHas npobnemaTvka paccmaTpuBaeTca B pamkax KoHuenumit CRM (Customer Relationship
Management), SRM (Supplier Relationship Management), ynpaBneHus LensmM MNOCTAaBOK, a TaKKe Teopuu
3aMHTEpPecoBaHHbIX CTOPOH. OaHako OOAbLIMHCTBO WCCAeaoBaHWI  ¢parmeHTapHo ocBewarwT AaAnbo
B3aMmoaencTeme ¢ noTpebutenamm, MM60 OTHOLLIEHUA C NAPTHEPAMM, B TO BPEMA KaK TOProsble NpeanpuaTmsa
HY}KAA0TCA B KOMMNJIEKCHbIX MOAENAX YNPaBAEHNA BCEMU KAKOUYEBLIMMU FPYNNammn CTEMKXONLEPOB.

Llenbto  HacToAwero wuccnegoBaHWA  ABAAETCA  aHa/IM3  COBPEMEHHbIX  MoAefell  ynpaBieHuA
B3aMMOOTHOLLIEHUAMMU NPEeSNPUATUA TOProBAN C BU3HEC-MAPTHEPaMK M NOTPEBUTENAMM, @ TaKKe BblfBAEHUE
ocobeHHocTel Ux NpumMmeHeHuA B Poccum 1 3a pybexkom.

[na poctukeHMA nocTaBieHHOM Lenun B paboTe pellatoTca cnesytowme 3afayun:

* NPOaHa/IM3MPOBATb TEOPETUYECKME NOAXOAbI U MOLENMN YNPABAEHNA B3AMMOOTHOLLEHMAMM B TOProBJie;

* CMCTEMATM3NPOBATL METOAbI UCCNEA0BaHUA AAaHHbIX B3aUMOOTHOLLEHWIA;

* PAaCCMOTPETb COBPEMEHHbIE UMDPOBbIE MHCTPYMEHTbI YPaBAEHUSA;

* NPOBECTU CPABHUTENbHbIM aHANIN3 POCCUIACKMX M 3apYBEXKHbIX MPAKTUK;

* ONpeaennTb BO3MOMKHblE pe3y/ibTaTbl BHEAPEHUA AaHHbIX Modenei u 0b6nactM MX NPaKTUYECKOro
NPUMeHeHUs.

YnpasneHve B3aMMOOTHOLUEHMAMM NPeanpuaTUa TOProsan ¢ GUsHec-napTHEpPaAMM M noTpebuTensamm
6a3upyeTca Ha page dyHAAMeHTa/lbHbIX TEOPETUUECKMX KOHLUEeNuuin. Knouesoe mMecto cpeam HUX 3aHMMaeT
TEopMa MAPKETMHra B3aMMOOTHOLIEHWIA, NPeanoaralowan nepexos OT PasoBbiX CAENOK K GpOpPMUPOBAHMIO
[ONTOCPOYHbIX YCTOMYMBLIX CBA3EW. B pamKax AaHHOW TeopwuWM LLEHHOCTb PAacCMATPMBAETCA KaK pesysbTaT
COBMECTHbIX YCUUI BCEX YH4ACTHUKOB 0BMeHa.

Ona ynpaBneHMa B3aMMOOTHOLLUEHUSMWU C NOTPebuTenamum Hambosbllee pacnpocTpaHeHWe noJsyyuna
KoHuenuua CRM, opueHTMpoBaHHas Ha cbop, aHaNM3 U UCNONb30BaHME JaHHbIX O K/AWEeHTax ans
nepcoHanM3aumm NpeasoxXeHnin 1 NoBbIWEHUA UX NOANBHOCTU. B cBOtO ovepenb, B3aumoaeicTemne ¢ busHec-

130


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

napTHépamm paccmaTpmBaeTca Yyepes npmamy SRM 1 ynpaBaeHUs Lensmu NocTaBoK, rAe akUeHT Ae/laeTcs Ha
KOOpPAMHAUMM  NPOLLECCOB, CHUMEHUM TPAH3aKUMOHHbIX U34EepXKeK W MOBbIWEHUMM MNPO3PAYHOCTH
B3aMMOAeCTBUN.

JononHaeT paHHble nNoAxoAbl TEOPWUS 3aMHTEPECOBAHHbIX CTOPOH, B COOTBETCTBUM C KOTOPOW
npeanpuATMe SONKHO YYUTbIBATb MHTEPECHI BCEX FPYMM, BAMAIOLNX Ha ero AeATeNbHOCTb. Jas TOproBan sTo
0CObBEHHO BaXKHO, MOCKOJIbKY CHOOM BO B3aMMOAENCTBUM C OAHOM M3 CTOPOH (Hampumep, NOCTaBLUMKaAMM)
HEen3beXKHO OTpaXKaloTCs Ha KayecTBe 0bcnyKMBaHMA noTpebutenenn. Takum o6pasom, COBPEMEHHbIE MOAENM
ynpaB/ieHMA B3aMMOOTHOLIEHUAMM HOCAT KOMMEKCHbIMA M CUCTEMHBIN XapaKTep.

UccnepoBaHue mogenei ynpaBneHUs B3aMMOOTHOLWEHMAMU TpebyeT MNPUMEHEHUA COBOKYMHOCTU
KOJIMYECTBEHHbIX M KayeCTBEHHbIX MeTogoB. Hambonee pacnpocTpaHEHHbIMKW ABAAIOTCA METOAbl aHa/n3a
BTOPUYHbIX AaHHbIX, ONPOCLI NOTpebuTenen n NapTHEPOB, rMYyOBUHHbIE NHTEPBLIO C MEHEAXKEPAMMU, A TAKIKE Kelic-
cTagu.

KonnuectBeHHble MeToAbl NO3BOIAIOT OLEHUTb YPOBEHb YA0BNETBOPEHHOCTU U IOANIBHOCTU KINEHTOB,
3pPEeKTUBHOCTb MAPTHEPCKUX MPOrpamm, AMHAMMKY MOKasaTesield MOBTOPHbLIX MOKYMOK WM CTabuabHOCTM
NnocTaBoK. B yacTHocTH, wunpoKo npumeHatotca uHaekc NPS (Net Promoter Score), KoadpdpuumeHTbl yaepkaHusa
KNMeHToB, nokasaTenn SLA (Service Level Agreement, «CornaweHue 06 ypoBHe 06CNYXKMBaHMAY») BO
B3aMMOOTHOLUEHUSAX C NapTHEPamm [1].

KayecTBeHHble MeTOApbl, TaKMe KaK 3KCMepTHble WHTEePBbID M (OKyC-rpynnbl, MCMNONb3YIOTCA ANA
BbISIBNEHWUS CKPbITbIX GAKTOPOB, BAUAIOLWMX Ha YCTOMYMBOCTb B3aMMOOTHOLLEHWI: YPOBHA A0BEpPUsA, KavyecTBa
KOMMYHMKaLMA, COOTBETCTBUSA OXKULAHUIM CTOPOH. B coBpeMeHHbIX YyC0BUAX BCE 60/bLUYIO POab UrPAET aHaANN3
60/1bLINX AAHHbIX, NOAYyYaEMbIX U3 UMOPOBbIX KaHANOB NPOAAXK U KOMMYHUKaLUMNA.

KomnieKcHoe npuMeHeHMe AaHHbIX METOLOB NO3BOAAET NONYYUTb LLeOCTHOE NPeACTaBlIEHME O CUCTEME
B3aMMOOTHOLUEHWUI NPeanpUATUSA TOProBaN N chOopMMPOBaTb 06OCHOBAHHbIE YNPaBAEHYECKME pPeLleHuns.

CoBpemMeHHble MoAeNn ynpaBneHnss B3aMMOOTHOLLIEHMAMW B TOProB/ie MOXKHO YC/IOBHO pa3fenivTb Ha
HECKONIbKO TPynn: KAMEHTOPUEHTUPOBaHHbIE, MAapPTHEPCKUE WU WMHTErpaumoHHble. KAneHTopMeHTUpOBaHHble
mozenn GOoKycMpyloTcA Ha NepcoHanM3aumMm  B3aMMOLEWCTBMA C  NOTPebuTenamn, MCNoab30BaHUU
OMHMKaHaNbHbIX CTpaTernii U1 GopMUPOBaHUN MNOOKUTENBHOIO KAMEHTCKOIO OMbITa.

MapTHEpPCKME MoaeNn OPUEHTUPOBAHbI HA Pa3BUTUE JONTOCPOYHBIX CBA3EN C MOCTAaBLMKaMN U APYTUMHU
KOHTpareHTamu. OHW npepgnonaratoT COBMECTHOe MNiaHMpoBaHWe, obmeH MHPopMaLmel u pacnpepeneHue
pPUCKOB. WHTerpauMoHHble Mmogenn obbeanHAloT oba HanpasneHua, GopmMUpyAa eauHY 3KocUcTeMy
B3aMMOAelCcTBUN.

B KauyectBe MpMmMepa MOMKHO NPUBECTU IKOCUCTEMHbLIA MOAXO0Z, aKTUBHO MPUMEHAEMbIN KPYynHbIMU
Toprosbimu ceTamu. OH NpeanonaraeT MHTerpaumio UnMdpoBbix NAaTGoPM, NOTMCTUKN, GUHAHCOBbIX CEPBUCOB U
MapKeTUHra B eANHYH0 cucTeMy, obecneynBatoLLyo CornacoBaHHOCTb MHTEPECOB BCEX YYACTHMKOB.

Umndposusaums cTana KntoyeBbiM  dakTopom  TpaHchopmauuu mogenen  ynpaBaeHus
B3anmooTHouweHuamu [2]. CRM 1 SRM cuctembl, aHanuTUYecKne nnathopmbl, MHCTPYMEHTbI UCKYCCTBEHHOIO
WHTEeNIeKTa NO3BONSOT aBTOMATU3NPOBaTb NPOLLECChl B3aMMOLENCTBMA U NOBLICUTb MX MPO3PaYHOCTb.

B CRM-cucrembl

B SRM-cuctembl
Awnanutuka u Big Data
[TnaTdopmMbl aBTOMATH3AIMN

[Ipouee

PucyHoK 1 — BKnag undpoBbIX MHCTPYMEHTOB B 3QPEKTUBHOCTb YNpaBeHUs B3aMMOOTHOLIEHMAMM
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Ouarpamma MAnocTpupyert, Yto Hambonblwmnii apdpeKT aocTuraetcs 3a cYéT BHegpeHus CRM-cuctem,
OPUEHTUPOBAHHbLIX Ha MOTpebuTesnel, O4HAKO 3HAYMMYIO POJIb TAKMKE MIPaAlOT WMHCTPYMEHTbI ynpaBieHus
NapTHEPCKMMM OTHOLLEHUAMM U aHANIUTUKM AaHHbIX (puc. 1). 3To noaTBepKAaeT HE06X04MMOCTb KOMMIEKCHOMO
noaxoaa K undpoBoi TpaHchopmaLmMm TOProsbiX NPeanpUaTUN.

B Poccnn coBpemeHHble MOAeNn ynpaBieHUMA B3aMMOOTHOLWEHUAMM Hanbosiee aKTMBHO BHeApAlOTCA
KPYMHbIMUM TOProBbIMK CETAMW M MapKeTneincamu. Takme KomnaHuu, Kak «MarHut», «X5 Group», «Ozony,
nucnonb3yoT passutble CRM-nnatpopmbl N8 aHanus3a MNOBEAEHUA MoTpebuTene u nepcoHanusaumm
npeasoXXeHun.

Bo B3aMMOOTHOWeEHMAX C OM3Hec-NapTHEPAMM POCCUMCKME KOMMAHMM BCE uJallle nepexoasT K
[ONTOCPOYHBIM KOHTPaKTaM W COBMECTHOMY NAaHWPOBaHWIO nocTaBok [3]. OgHako ypoBeHb LMdpoBOi
WMHTErpauMm ¢ napTHEPaMmn B LE/IOM HUMKE, YeM B Pa3BMTbIX CTPaHax, YTO CBA3AHO C pasHopogHocTbio UT-
MHOPACTPYKTYPbl U OFPaHUYEHHbBIMU UHBECTULMOHHBIMW BO3MOXKHOCTAMM Masioro U cpeaHero busHeca.

MpaKTMKa MOKa3blBaeT, YTO BHEAPEHME KOMMJIEKCHbIX MOAEsiel ynpaBJeHUs B3aMMOOTHOLIEHUAMM
No3BOJIAET POCCUUCKMM NpPeanpuATUAM TOProB/M MNOBbLICUTb YCTOMYMBOCTb Lenei MNOCTaBOK, COKPaTUTb
N3AEPHKKM M YAYYLIUTb KaYecTBO 06CNYKUBAHUA KNMEHTOB.

B MMpOBON NpaKTUKe ynpaB/iieHWE B3aMMOOTHOLIEHUAMWU B TOProB/e pPa3BMBAETCA B HamnpaBieHWUU
3KocUcTeM U NAAaTPOPMEHHbIX PeLLEHUN.

KpynHble mexayHapoaHble puteinepbl, Takne Kak «Walmart», «Amazon», «Alibaba», dopmupyior
uMPppoBbIE SKOCUCTEMbI, 00bEeANHAIOLME NOCTABLLNKOB, TOTUCTUKY, PUHAHCOBbLIE CEPBUCHI U NOTpebUTENneN.

CpaBHUTE/bHbIN aHANN3 NOKa3blBAaET, YTO KAIOYEBbIMW OTANYMAMW 3apyDEXKHbIX MoJeneln ABAAOTCA
60n1ee BbICOKMIM YypPOBEHb aBTOMAaTM3aLMMU, aKTUBHOE MCMO/Ib30BAHWE MCKYCCTBEHHOIO MHTENNEKTa U Pa3BUTas
Ky/bTypa napTHépcTBa. B Poccumn gaHHble Noaxonbl HAXO4ATCA Ha CTaAuM aKTUBHOTO GOPMUPOBAHMS, OAHAKO
HabtogaeTca NoNOXKNUTEIbHAA AMHAMMKA, OCOBEHHO B CEFrMEHTE 3/IEKTPOHHOM KOMMEpPLUU.

TakmMm 06pa3om, poccuiicKas NpakTMKa NOCTeNneHHO NPUBANKaeTCa K MMPOBbLIM CTaHAAPTaM, COXpaHsas
npu aTom cneumduKy, 06ycI10BNEHHYIO MHCTUTYLMOHAbHOM CPeaoin N CTPYKTYPOM pbiHKaA.

B pesynbTaTe nNpoBeféHHOro MccnenoBaHMA YCTAaHOB/AIEHO, YTO COBPEMEHHblE MOLENN YMpPaBAeHUs
B3aMMOOTHOLUEHUAMM NPEANPUATUA TOProB/IM ¢ BU3HEC-NaPTHEPAMM U NOTPEOUTENAMM HOCAT KOMNAEKCHbIN U
CUCTEMHbIN XapaKTep. UX apdeKTUBHOCTb OnpeaenseTca CTeneHbio MHTErpaLmn KIMEHTOPUEHTUPOBAHHbIX U
NapTHEPCKUX NOAXOLO0B, a TaKKe ypoBHEM LUMPOBU3aLLMMN NPOLLECCOB B3aMMOLENCTBUA.

CpaBHUTENbHbIN aHaNM3 POCCUMICKON M 3apybekHOM NPaKTUKM MOKasasl, YTo, HECMOTPA Ha onpeaenéHHoe
OTCTaBaHWEe MO YPOBHIO TEXHONOTMYECKON 3pPesiocTU, POCCUACKME NpeanpuaTMA aKTMBHO OCBaWBalOT
COBPEMEHHbIE MOLENN U UHCTPYMEHTbI YNpPaBAeHUsA B3aUMOOTHOLWEHUAMM. MosyyeHHble pesynbTaTbl MOTyT
6bITb MCMO/Ib30BaHbI NPU pa3paboTKe cTpaTernin pasBUTMA TOProBbiX NPeANnPUATUIN N COBEPLUEHCTBOBAHUN UX
CUCTEM yrnpaBaeHus.
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YNPAB/IEHUE B3BAUMOOTHOLLEHUAMM C BUSHEC-NAPTHEPAMM U NOTPEBUTENAMMW KAK SNIEMEHT
CTPATEFTMYECKOIO PA3BUTUA NPEANPUATUA TOPTOB/IN

AHHOTauuA
B cTaTbe paccmaTpuBaeTca ynpaBieHWe B3aMMOOTHOWEHUAMK ¢ BU3HeC-NapTHEPaAMM U noTpebuTtensamm
KaK K/IlOYEBOWN 3/IEMEHT CTPATernMyeckoro pasBuUTUA NpeanpuaTuii Toprosan. MoayYepKUBAETCA BaXKHOCTb
NMOCTPOEHMUA AO0AFOCPOYHbIX OTHOWEHMM A8 NOBbIWEHUA KOHKYPEHTOCNOCOOHOCTN U YCTOMYMBOCTU BU3HECA.
TakKe aHaNM3MPYLOTCA COBPEMEHHblE NOAXOAbl W UHCTPYMEHTbl, cnocobcreytowme appeKkTMBHOMY
B3aMMOAENCTBUIO.
KnioueBble cnosa:
ynpasneHue, B3aMMOOTHOLWEHWA, BU3HEeC-NapTHEPLI, NOTPeObUTENN, CTPATEFMYECKOE PA3BUTHE.
Abstract
The article discusses the management of relationships with business partners and consumers as a key
element of strategic development for trading enterprises. It emphasizes the importance of building long-term
relationships to enhance competitiveness and business sustainability. Additionally, modern approaches and tools
that facilitate effective interaction are analyzed.
Keywords:
management, relationships, business partners, consumers, strategic development.

B HacToAwee BpemA HabNOLAETCA YCUNEHME KOHKYpeHuuW, uMPpoBM3auMA SKOHOMUKM W
TpaHchopmMaLmMm NoTPebUTENbCKOTO NOBEAEHUSA, U 0COBYIO aKTya/IbHOCTb NpMobpeTaeT npobiema ynpaBneHus
B3aMMOOTHOLIEHUAMMU MNPEANPUATUA TOPrOBAM C K/IOYEBLIMM CTEMKXONAEpPamMuM — OU3Hec-NMapTHEPaMK U
notpebutenammn. CoBpemeHHble TOProBble KOMNAHUN GYHKUMOHMPYIOT B C/IOXKHbIX CETEBbLIX CTPYKTYpaX, rae
YCTOMUYNBOCTb M 3EKTUBHOCTb AEATENBHOCTM BO MHOFOM OMPEAensAtoTCA KayecTBOM MeXPUPMEHHbIX U
KNMEHTCKMX B3aMMOAENCTBMIA. B 3TOM CBA3M ynpaBieHWe B3aMMOOTHOLUEHUAMM MepecTaér ObiTb
WCKIOYNTENIbHO ONepaLMOoHHOM GyHKLMEN 1 npuobpeTaeT cTpaTermyeckoe 3Ha4YeHue, BAMAA Ha JOTOCPOYHOE
pPa3BUTUE U KOHKYPEHTOCNOCOOHOCTL NpeanpUATUA.

AHaNM3 Hay4HbIX NY6AMKALMIA NMOKaA3bIBAET, YTO B POCCUMCKOM U 3apyberKHOM NMTepaType A0CTaTOYHO
WMPOKO WMCCneaytoTca BOMPOCbI  KAMEHTOpMeHTMpoBaHHOCTK, KoHuenuum CRM (Customer Relationship
Management), NapTHEPCKUX CeTel M LLeNoYeK Co34aHuA LLeHHOCTU. B paboTax poCCUMIMCKMX aBTOPOB aKLEHT
AenaeTcA Ha afanTauuio  3apyberkHbIX MoAeNer  ynpaBieHUs B3aMMOOTHOLUEHUSMM K YC/IOBUAM
OTEYECTBEHHOIO pblHKA, @ TaKXe Ha poab [0BEPUA U UHCTUTYUMOHaNbHbIX ¢aKTopoB. 3apyberkHble
nccnenoBaHUs, B CBOKO odepenb, YAENAT BHUMaHME UMPPoBbIM NaaTdopmMam, aHaIMTUKe 6ObLINX AaHHbIX U
3KOCUCTEMHOMY NOAXOAY K YyNpaBAeHMIO B3anMogencTeBuamm. Bmecte ¢ Tem He40CTaTOYHO CUCTEMATU3MPOBAHO
paccMOTpeHMe ynpaB/ieHUA B3aMMOOTHOLIEHUAMWU C OU3Hec-NapTHEPaMKM U NOTPEOUTENAMM MMEHHO KakK
€4MHOro 3/1eMeHTa CTPATErMYECKOro pa3BmUTMA TOProBOro NPeaNpPUATUA, YTO ONpeaensaeT HAy4yHYy HOBU3HY U
NPaKTUYECKYHO 3HAYMMOCTb JAHHOTO UCCeA0BaHMA.

Llenbto uccnenoBaHWa ABAAETCA aHa/N3 YNpaBNeHUA B3aMMOOTHOLIEHUAMU C BU3Hec-MapTHEpPamu t
noTpebuUTENAMM KaK CTPATErMYECKOro MHCTPYMEHTA Pa3BUTMA NPeanpUATUA TOProBaM.

JnAa fOCTUMKEHNA NOCTAaBAEHHON LeM B CTaTbe PeLLatoTCa caeaytowme 3a4a4n:

® NpoaHaAN3npoBaTb TEOPETUYECKME NOAXOAbI K YNPaBAEHWNIO B3aMMOOTHOLLIEHUAMW B TOPTrOBJIE;
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® pPacCMOTPETb PO/Sb MAPTHEPCKUX M KAMEHTCKMX B3aUMOAEWCTBUI B CUCTEME CTPATErMYECKOro
ynpasaeHus;

® MCCNepoBaTb METOAbI YNPABAEHMA B3aMMOOTHOLWEHMAMM C BU3HEC-NapTHEPaMM U NoTpebuTenamu;

® NpefCTaBUTb BO3MOXKHbIE Pe3y/ibTaTbl BHEAPEHMA COOTBETCTBYHOLLMX MHCTPYMEHTOB;

® MPOBECTU CPABHUTENBbHbIN aHAN3 NPAKTUK YNPaBAEHUA B3aMMOOTHOLLIEHMAMMK B Poccum v 3a pyberkom.

YnpaBneHve B3aMMOOTHOWEHWAMW B Toproene 6asupyetcA Ha  KOHUEMUMAX  MapKeTuHra
B33aMMOOTHOLLIEHWI, TEOPUN 3aUHTEPECOBAHHbLIX CTOPOH W CTPATErMYECKOro MeHeaKmeHTa. CornacHo nogxoay
MapKeTUHra B3aMMOOTHOLLEHWI, KNIOYEBOWN 3adadelt npeanpuatua asndetca GOpMUPOBAHUE LONTOCPOYHBIX,
B3aMMOBbBIFOAHbIX CBA3EN C KOHTPAreHTamu u noTpebutensimm, obecneymBaromx ycToinumeble GUHAHCOBbIE
pe3ynbTaTbl. B oTAnYMe OT TpaH3aKLUMOHHOIO MapKeTUHIa, OPUEHTUPOBAHHOIO Ha Pa30Bble NMPOAANKM, AAHHbIN
noaxoA npeanonaraeT GOKyC Ha }KU3HEHHOW LLeHHOCTU K/IMEHTA U CTabUIbHOCTU MAaPTHEPCKUX OTHOLLEHUN.

C no3nuMmM TEOPUM 3aUHTEPECOBAHHbLIX CTOPOH TOProBoe NpeanpuaTUe PacCMaTPMUBAETCA KaK y3en cetu
B3aMMOAENCTBUA, B KOTOPOM OM3Hec-napTHEPbLI (MOCTaBLMKK, JIOTUCTUYECKME ornepaTopbl, ¢MHaAHCOBbIE
OpraHusaumMmM) ¥ noTpebutenu OKasbiBAOT MPSAMOE B/WAHWE Ha CTPATErMYeckuMe peleHUs KOMMAHUMK.
3¢ddeKkTnBHOE ynpaBNeHUe 3TUMU B3aMMOOTHOLIEHUAMM MO3BOMAET CHUXKATb TPaH3aKLMOHHbIE WU3LEPHKKM,
noBbIWaTh afanTUBHOCTb K W3MEHeHUAM BHelWHel cpedbl U GOPMMPOBaATb YCTOMUYMBBIE KOHKYPEHTHbIE
npevmylLLecTsa.

B cTpaTernyeckom meHeaKMeHTe B3aMMOOTHOLLIEHMA C NAPTHEPAMM U KIMEHTAMM PacCMATPUBAIOTCA KaK
HemaTepuanbHblA  CTpaTernyecknii pecypc. Penytauusa, posepue, fn0ANAbHOCTL M MHOOPMALMOHHAA
NPO3PaYHOCTb CTAHOBATCA GaKTOpamm, CNocobHbIMM 06ecneunTb AOATOCPOUHbBIN POCT NPeanPUATUA TOPrOB/N.
Takum o6pas3om, ynpasieHne B3aMMOOTHOLEHUAMM UHTETPUPYETCA B CTPATETUIO Pa3BUTUA U BAUAET Ha BblIGOp
PbIHOYHOM No3unLMn, GOPMMUPOBAHNE ACCOPTUMEHTHOMN NOJUTUKKN N Pa3BUTUE KaHANoB cObITa.

BsaumooTHoweHnA ¢ Bu3Hec-napTHEPaAMM WrPaloT K/OYEBYD pPOab B obecnevyeHun ycTonumBOCTM
Toprosoro npeanpuatna [1]. K OCHOBHbIM MapTHEPaM OTHOCATCA MNOCTABLWMKM TOBAPOB, JIOMMCTUYECKUE
KOMMaHuwu, IT-npoBariaepbl U GUHAHCOBbIE UHCTUTYTbl. IPPEKTUBHOCTD B3aMMOAENCTBMA C HUMWU HAMPAMYHO
OTpPa’KaeTcA Ha KauecTBe CepBUCA, YPOBHE U3AEPKEK U CKOPOCTU pearMpoBaHmnA Ha PbIHOYHbIE U3SMEHEHUA.

CTpaTternyeckoe ynpasneHWe NapTHEPCKMMM OTHOLIEHMAMM NpeanosiaraeT Nepexos OT KPaTKOCPOUHbIX
KOHTPAKTOB K AONFOCPOYHOMY COTPYAHWYECTBY, OCHOBAHHOMY Ha AOBEPUM M COBMECTHOM MAaHUPOBaHUU. B
MMPOBOI MPAKTUKE LUMPOKO MPUMEHAIOTCA MOAENN CTPaTermyeckoro napTHEPCTBA, COBMECTHOMO ynpaB/ieHus
3anacamu M WHTerpauumn MHPOpPMaUMOHHBbIX cucTem. B Poccum aaHHble noaxoabl BHEAPAKOTCA MOCTEMNEHHO,
CTANKMBAACH C MHCTUTYLMOHA/IbHBIMW OrPaHUYEHUAMM U BbICOKMM YPOBHEM HeonpeaeEHHOCTU.

BaXKHbIM MHCTPYMEHTOM YMpaB/ieHUA ABAAETCA CEerMeHTauMA NapTHEPOB MO YPOBHIO CTpaTernyeckown
3HAYMMOCTU. KntoueBble NapTHEPbLI BOBAEKAIOTCA B NPOLLECC Pa3paboTKM CTpaTernm, YTo NO3BOAET TOProBOMY
npeAnpUATUIO MOBLIWATb YCTONYMBOCTD LLEMOYEK NOCTABOK M CHUMATb PUCKU. Takum obpasom, ynpasneHue
NapTHEPCKUMM  B3aMMOOTHOLUEHUAMM  CTAHOBUTCA  3/IEMEHTOM  CTPaTerMyeckoro pasBuTMA, a He
BCMOMOraTesibHON GyHKUMEN.

MoTpebutenn ABNAOTCA LEHTPasIbHbIM 3/1EMEHTOM CTpaTernmn Toprosoro npeanpuatua. CoBpemeHHble
TEHAEHUNW XapaKTePU3YIOTCS POCTOM MHPOPMUPOBAHHOCTU KIMEHTOB, YCUIEHMEM KOHKYPEHUMU 33 BHUMaHWe
W NoBblWeHMeM TPebOBaHWUIN K KaYecTBy 0bcnyKuBaHua. B aTux ycnosuax ynpasieHne B3aMOOTHOLIEHUAMM C
notpebutenamm npuobpeTaeT CTpaTerMyeckoe 3Ha4YeHue.

Ncnonb3osaHne CRM-cucTtem noO3BOAIAET aKKYMy/MPOBATb JaHHble O MOBEAEHMM MOKynaTenei,
aHanM3MpoBaTb NpeanoyuTeHns n GopMUPOBaTL NePCOHANN3UPOBAHHbIE NPEA/IOKEHMA. B MMPOBOI NpaKTUKe
JaHHble CUCTEMbI AKTUBHO MHTErpupYyoTCA ¢ LMdPOoBbIMKU NAATGOPMaMM U UHCTPYMEHTAMM aHATUTUKKN BONbLLNX
AaHHbIX. B Poccun BHeapeHme CRM yalue HOcUT pparmMmeHTapHbIM XapaKTep, O4HAKO KpynHble TOprosble ceTu
OEMOHCTPUPYIOT NOJIOXKUTE/IbHbIE Pe3y/bTaTbl B BUAE POCTA I0ANbHOCTU U YBEIMYEHUSA NMOBTOPHbIX Npoaax [2].

Crpaternyecknn adpdeKkT ynpaBaeHUA B3aMMOOTHOLIEHUAMW C NOTpedbutenamm npossaseTca B
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bopMmnpoBaHMM YCTOMUYMBOrO CNpoca, NoBbIWEHUM BPeHAUHTOBOW LLEHHOCTM U CHUMEHUWN YyBCTBUTEbHOCTU
KNMEHTOB K LLeHOBbIM KonebaHuam. Taknm obpasom, KIMEHTOPUEHTUPOBAHHOCTb CTAHOBUTCA HEOTHEM/IEMbIM
31€MEeHTOM CTpaTerMyeckoro passnTMA TOProBoro NpeanpuUATUA.

B pamKax uccnefoBaHMA MCMO/b30BaMCb METOAbl CUCTEMHOrO aHanu3a, CPaBHUTENbHOro aHanusa,
3KOHOMMWKO-CTaTUCTUUYECKME MeToAbl U rpaduyeckas BM3yanmsauma AaHHbIX. N8 oueHKU 3PPeKTUBHOCTU
ynpasaeHua B3aMMOOTHOLUEHUAMM MPUMEHAIOTCA NOKasaTeNM YPOBHA NOANLHOCTM  MoTpebuTtenen,
CTabuNbHOCTN NAPTHEPCKMX CBA3EN U AUHAMUKM BbIPYUKM.

Pe3ynbTaToM MccnenoBaHUA ABASETCA BblB/IEHME 3aBMCUMMOCTU MeXKAy YPOBHEM pPasBUTUA CUCTEM
ynpasaeHUA B3aMMOOTHOLLUEHUAMM W CTpaTerMyecKMMM MnoKasaTensimu npeanpuatus Toprosnu. Tak, pocT
WMHAEKCa NOANbHOCTM KIMEHTOB N paclUMpeHne NapTHEPCKOM CeTM NONOKUTENbHO KOPPEANPYIOT C yBennyeHnem
obopoTa 1 40U pbIHKa.
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PucyHOK 1 — BAnsHWe YypOBHA Pa3BUTUA CUCTEMbI YNPaABAEHMA B3aMMOOTHOLLEHUAMM
Ha cTpaTerMyeckme nokasatenm npeanpuatna X

[aHHbIN rpaduK MANOCTPUPYET TEHAEHLMIO POCTa CTPaTErMYecKnX NoKasaTesiel NpeanpuaTMa Toprosam
Nno Mepe COBEpPLIEHCTBOBAHMSA YNPaBIEHUA B3aMMOOTHOLLEHUAMM C NapTHEPamMu 1 noTpebutensmu (puc. 1).

B MMpOBOI1 NpaKTMKe ynpaBieHMe B3aMMOOTHOLEHUAMM ABNAETCA OCHOBOWM CTPATErMYecKoro pasBuTmA
KPYNHbIX TOproBbix ceTei. KOMNaHMM UCNONb3yOT UUPPOBbIE SKOCUCTEMDBI, 0O6bEANHAIOLLME MOCTABLLMKOB,
napTHEpoB M noTpebuteneil. ITo nossonser GoOpPMMPOBATbL YCTOMYMBbLIE LLEMOYKM CO34AHUS LLEHHOCTUM W
noBbIWaTb afanTUBHOCTbL BUsHeca.

B Poccum npumepbl yCNewHoro NnpMMeHeHns AaHHbIX NoAX040B Habao4atoTea Y KpynHbIX desepanbHbIX
TOprosbix cete, BHegpstowmx CRM-cuctembl 1 pasBuBatowmx napTHEPCKMe nporpammbl [3]. OaHaKo ypoBeHb
WHTerpaLmm u rnybuHa aHaIMTUKM 3a4acTyto yCTynatoT 3apybekHbIM aHanoram, YTo CBA3aHO C OfPaHUYEHHbIMU
WHBECTULMAMM U UHCTUTYLMOHAIbHBbIMK GaKTOpamu.

MpaKkTuyecknin apdeKkT BHeapeHMA npoABAsSeTCA B ONTUMU3ALMUKU NOTUCTUKKU, POCTE KAUEHTCKOW
NIOANBHOCTU M NOBbILEHMM YCTOMYMBOCTU BM3HECA B YCIOBUAX KPU3UCOB.

CpaBHUTE/IbHLIM aHaNM3 MOKa3blBaeT, YTO B MMWPOBOM NPAKTUKEe ynpasieHWe B3aMMOOTHOLUEHUAMMU
paccMaTpuBaeTCA KaK CTPaTerMyeckMin akTue, TOr4a Kak B Poccum valle KaK MHCTPYMEHT MOBbIWEHUA
onepaunmoHHon 3ddeKTUBHOCTU. 3apyberkHble KOMMaHWM aKTUMBHO WMCMNOAb3yT LMdpoBble naaTdopmbl U
aHa/IMTUYECKME MHCTPYMEHTbl, obecrneumBalowme BbICOKMI YpPOBEHb NEPCOHANM3AUMU U UHTErpauum
NapTHEPOB.
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B Poccum Habntopaetcs NOCTEMEHHbIV Nepexos, K cTpaTerMyeckomy noaxoady, OAHAKO COXPaHATCA
npob6aembl HeEAOCTAaTOYHON LMPPOBOM 3pesoCcTM U pparMeHTapHOCTM ynpasaeHns. Tem He MeHee NOTeHUMAN
pPa3BUTUA OCTAETCA BbICOKMM, 0COHBEHHO B YCN0BUAX LIMPOBON TPaHCHOPMALIMM SKOHOMUKM.

B xoae uccnenoBaHMA YCTaHOBNEHO, YTO ynpaBieHMEe B3aMMOOTHOLWEHUAMM C BU3Hec-NnapTHEpPaAMMK U
noTpebuTenaMmn ABAAETCA BaXKHEWMLWMM 3/1EMEHTOM CTPaATErMYecKoro pPasBUTUA NpegnpuATUA TOProBAW.
3¢ddeKkTnBHOE YynpaBaeHWe [aHHbIMW B33aMMOOTHOLIEHUAMM CNocobCTByeT (GOPMMUPOBAHUIO YCTOMUMBDIX
KOHKYPEHTHbIX MPEVMYLLECTB, POCTYy JIOANBHOCTU K/AMEHTOB M MOBbIWEHUIO aAanTMBHOCTM 6u3Heca.
CpaBHUTENbHbIN aHanM3 MNOKasas, YTO POCCUMCKAA MpPAKTMKA MOCTENEHHO NpPUBAMNKAEeTCA K MUPOBbIM
CTaHAApPTaM, O4HAKO TpebyeT AaNbHENLEro pa3BUTUA CTPaTErMYeckoro u LmMdpoBoro Noaxoa0s.
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MATEMATHUYECKME OCHOBbI METOA4O/10MMN ONTUMAJIbHOIO ONLINE KBAHTOBOIo AJANTUBHOIO
YNPABJ/IEHUA COUUA/IbHO-IKOHOMUYECKUMU B3AUMOLENACTBUAMU HA TEPPUTOPUMN.
YACTb 2: METOZ, MHOTOC/IOMHOM ONLINE ONTUMMU3ALIUM KBAHTOBOTO YMNPAB/IEHUA
COUUA/IbHO-9KOHOMWYECKMMU B3AUMOLENCTBUAMU HA OCHOBE MHOTO®AKTOPHOIO
AHANU3A PACNPELENEHHBIX AAHHbBIX O BO3MOXHOCTAX COLUA/IBHO-9KOHOMMUYECKOIO
PA3BUTUA TEPPUTOPUN N CNOCOBHOCTAX UX HAPALLIUBATD

AHHOTauuA
B pa3BuTHe paspabaTbiBaemoit aBTopom MeTomonormn opt ynpaBieHUs COLMANbHO-9KOHOMUYECKUM
passutuem Tepputopun (CIPy) [1] B yKasaHHOM B Ha3BaHMM CTaTbM MeTOAE OMNTUMAJSIbHOE YnpaBieHue
COUMANbHO-3KOHOMUYECKMMM  B3aMmogencteuamm (CIB) Ha TeppuTOpUKM OCYLLECTBAAETCA HenpepbiBHO
MoLlaroBo NOC/NeL0BaTENbHO U LEeNeyCcTpeMNEHHO B online peXume B MHTepecax HbIHE MPOMKMBAOLWMX Ha
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TeppuUTopun 1 Byaywmx NoKONEHWI, NPU 3TOM Ha KaXKgoM Lwware opt ynpaBieHMA aBTOPCKMUM METOAOM Ha
OCHOBE MHOrO(aKTOPHOro U MHOIOC/IOMHOIO aHa/M3a Pa3HEeCEHHbIX AAaHHbIX U Opt MHOXKeCTBEHHOro Bbibopa
opt pacnpeaenaeTca KaxKabli KBAHT HENPEpPbIBHOMO NOTOKA BO3MOXKHOCTen CIP, mexay npeactaBaeHHbIMM HA
aYKLUMOHE NpeaNoKeHUsaMn, OTPaXKaoLWMMN HenpepbIBHbIN NOTOK CNOCOBHOCTEN YyYacTHUKOB ayKLMOHOB max
HapacTutb Bo3moxkHocTn CIPy, npu mnx ncnonbsosaHmu. MeTopg oxsaTbiBaeT nt0boli Komnaekc Bonpocos opt
ynpasneHua CIPy,, ocywectsnsemoro 8 nob6oi coBokynHocTn CIB B Nto6OM MHOMKECTBE HEPaBHOMEPHO
pacnpefenéHHblx Ha TeppuTopun nokaumii CIBy, B KOTOPbIX ocywecTBAseTcA Ntoboe MHOXKECTBO AEeNCTBUN
JI06bIM MHOXECTBOM UCMONHUTE/IEN NPU PeLeHUM N1O60ro MHOXKECTBA 33434 B UHTepecax LOCTUKEHUS N11b0ro
MHoKecTBa cTpaTernyeckux uenen (Cly,) 8 CIP,. MeTtog npegycmaTpmBaeT onTUMM3ALMIO 3HAYMMOCTU BCEX
aevcteuii, ucnonnutenen, nokaumii C3IBy, CLy B 33 cnoax opt npeobpa3oBaHWil, COCTaBAAIOLLMNX
MmaTemaTMyeckme 0CHOBbI MeToaa. MeToz No3BoAseT OLeHMBaTb B online pexxume max ypoBeHb BO3MOXKHOCTEN
M max cucTeMHyto sdpdpeKTnBHOCTb ynpasneHua CIPy, Tepputopumn, auddepeHumanbHbii (Ha Kaxkaom ware opt
ynpaBneHuA) U UHTerpanbHbld (Ha BCEM MHTepBane HabnwogeHMA) BKAaA KaxKaoro yvactHuka C3B 8 CIPy,.
MeTton yHuBepcaneH u nossonset opt ynpasnAatb C3P, nwoboit Tepputopum. MeTon OpueHTUpPOBaH Ha
NPUMEHEHWNE COBPEMEHHbIX U NEPCMNEKTUBHbIX AOCTUKEHMUI B 061aCTU LMPPOBbLIX TEXHONOTUIA U UCKYCCTBEHHOTO
WMHTEeNNeKTa, MOXeT ObITb MoJsieseH opraHam nyb6ANMYHOW BAACTM, COLMANbHbIM WHXKEHepaMm, acnuMpaHTam,
[JOKTOpaHTam, cneumannctam, uccneayowmm npobnemol opt ynpasnenuna CIPy, Tepputopum.
KnioueBble cnoBa
OnTMMasnbHOe coumanbHO-3KOHOMMUYecKoe B3aumogeincTeue (CIB), passutne (CIPy,), KBaHTOBOE yNpas/ieHue,
npuMeHeHne 1 HapalmBaHue Bo3moxkHocTet CIPy, usmeHenue, pacnpegeneHune, obbeamHeHme.
OnTMMasbHble BECOBbIE KOIPPULIMEHTDI, CTPATErMYECKME LENN, 3a4a4m, AeUCTBUA, IoKaLUn
CIBy, anddepeHumanbHble U MHTErpasibHble BKAAAbI UCNoAHUTENeRn. ONTUMaNbHbIN MHOXECTBEHHbIN BbI6Op.
MHOrocfoMHOCTb, MHOTOGaKTOPHOCTb, cMcTeEMHas 3GPEeKTUBHOCTD.

MartemaTuueckme OCHOBbl MeTO4a MHOroc/1I0MHOM online oNTMMM3aLUMKM KBAaHTOBOrO aAanTUBHOIO
ynpasBAeHUA coLuNaNbHO-3KOHOMUYECKMMU B3aUMOAENCTBUAMMU HAa OCHOBE MHOro(paKTOpPHOro aHanusa
pacnpegenéHHbIX SaHHbIX 0 BO3MOXHOCTAX COLMANIbHO-9KOHOMUUYECKOr0 Pa3sBUTUA
TeppuTopumn N cNOCO6HOCTAX UX HapaLLUBaTb

OntumanbHoe (opt) ynpaBneHune coLmanbHO-3KOHOMUYECKMMM B3anmoaeincTenamm (C3B) Ha Tepputopumm
npeanoXKeHHbIM METOA0M Ha KaXKAoM wware opt ynpaBieHUA CKNaAblBaeTcA U3 nocnenosatesibHoro B online
pexkmMme opt MHOroC/I0MHOro U MHOrOGaKTOPHOrO aHaNM3a AOCTyMNHbIX Bo3moxkHocTelr CIPy, 1 cnocobHocTei
YYaCTHMKOB ayKLMOHOB HApaCTUTb 3TU BO3MOXKHOCTU NPU UX MCMONb30BAHNUN, U3 OPt MHOXKECTBEHHOTO Bblbopa
nobeantenei aykuMoHOB M oOpt pacnpefeneHUa MeXAY HUMKM KaxK[oro KBaHTa Bo3moxkHocTeh CIPy,
obecneynBaloLLMX HENPEPLIBHOE MaKCMMabHOE HapalyBaHue Bo3MmoxkHocTe CIPy, B online pexxume Ha BCém
uHTepBane opt ynpasneHusa CIP,, Ha Tepputopuu. MosbiweHne yposHAa CIPy Tepputopun obecneumsaet [1]
HenpepbIBHOE HapalLMBaHME BO3MOXHOCTEN COLLMAIbHO-3KOHOMMUYECKOTOo pa3BmTUA cybbekTos CIB Ha AaHHOM
TeppuTOpUMN.

YKa3aHHbIM Bblle MeTOA0M Ha Kaxaom wware opt ynpasneHve CIP,, nocnefoBatensHoO ocyllectsaseTcs
LEenoYKa oNTUMM3ALMOHHBIX MPoLLeayp, B XO4€e KOTOPbIX:

— cpean MHoxecTBa cTpaTermueckux ueneit (Clly) C3P, f =1,F Bblbupaetca ONTUManbHoe
noamuoxectso Cll, C3P, f* =1,F*, F* C F; (1)

— Cpeay MHOeCTBa COLMaIbHO-3KOHOMMYECKMX 3agad (C33y) [ = W Mo AOCTUXKEHUIO ONTUMAIBHO
Bbl6paHHoit Cll, CIP, f* onpeaenseTtca onTMManbHoOe NOAMHOMKECTBO

C33y I" =1,L;., f*=1,F%, Ly C Lp+; (2)

— cpeayn MHoxecTsa Nokaunii CIBy n = 1, Nf«+, B KOTOPbIX peluaeTcs onTumanbHo BbibpanHas C33y I*
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no onTumanbHo BbibpaHHon CLL, CIPy, f*, onpeaenserca ontumanbHoe NnogmHoKecTso fokauuin CIBy,
Tl* = 1’N;*l* ,f* - 1, F*, l* - 1,L}*, N;*l* g Nf*l*; (3)

— Cpeaym MHOKEeCTBa coumanbHo-3koHomuueckux gevicteuin (CI/,) m =1, Mgspsp+ , peANU3yOWMX B

ONTUManbHO BblbpaHHOW NoKaumm CIB, n* peweHue onTumanbHo BbibpaHHoi CI33y, [* no onTumanbHO

Bbl6paHHoi Cll, CIPy f*, onpeaensetca ontumanbHoe nogmHoxectso CI/I, m* =1, M;*z*n*' fr=1F~
U =TT W N, M € My @

— cpean mHoxectsa ucnonuutenet C3/Ay i =1, Ip+prpepm , CNOCOBHBIX OCYLLECTBUTL OMTUMA/IbHO

BblbpaHHoe C3/l, m* B onTMmanbHO BbibpaHHOM foKaumm CIBy, n™* npu peweHMn onTMmanbHO BblIBpaHHOM

C33y I no ontumansHo BbibpaHHoi Cll, CIPy, f* onpenenseTca onTMManbHOE NOAMHOMKECTBO UCMOTHUTENEN
x4 gx * __ * __ * * * * _ 4 agx *

Cllyi* =1, If*l*n*m*,f =1,F* "= LLp n° =1, Npepe, m* =1, Mpepepe, Tpeprppemes S Iprprme (5)

Mpy N3N10XKEHUN MaTEMATUHECKNX OCHOB Npea/iaraeMoro MeToa LNMPOKO UCMO/b3YIoTCA pa3paboTaHHble

aBTOPOM UTEPALMOHHbIE ONTUMM3ALMOHHBIE NPOLEeAyPbl, B KOTOPbIX MPUMEHAIOTCA cneaytowme ob603HaueHns:
d(y, &(ywn A, Gy - ONTUManbHble BecoBble Ko3hdnuMeHTsbI (.) Npu opt pacnpeaeneHnn u opt ob6beanHeHUM
nocne 1-i v 2-i ntepaumm £¢) 1 W £(), B CNOE ONTUMa/bHbIX Npeobpa3oBaHuii (.) COOTBETCTBEHHO; 17(3, V(’f)* n
17(3, V(f)* - ONTMMasnbHble KBOTbI (ypoBHU) Bo3moxkHocTel (.) CIP, npu opt pacnpesnenerHumn n opt o6beanHeHUM
Npu €()1 M €()2 COOTBETCTBEHHO; V*** - opt yposeHb BoamoxHocTeit CIP,, noc/e BbINONHeHWA npoLeayp opt
BbIObOpa, opt pacnpeaeneHma n opt obbeanHeHus.

BoinosiHeHWe npoueayp opt Bbibopa u opt pacnpegenerus (1), ocylecTsasemblx B CIOSX ONTUMA/bHbBIX
npeobpasoBaHuit V1-V4, onupaetca Ha pesyabTaTbl MHOrodpakTopHoro online aHanvsa AaHHbIX 06 ypoBHe
BosmoxkHocTeit CIP, tepputopun V55 (kyoay, €y272) (peanusyetca B cnoe V1) U AaHHBIX O CNOCOBHOCTAX
Kaaoro f -ro ydactHuka aykumoros Ve[A(ky,, ey21)], f = 1,F (peanusyetca B cnoe V2) HapacTUTb yKasaHHble
Bo3morxkHocTM CIOPy, npu ux ucnonb3oBaHuu. B cnoe V3 cTbiKytoTca pe3ynbTaTtbl opt npeobpasoBaHuii
He3aBMCMMbIX npoueccoB B cnoax V1 u V2 u onpegenaloTca opt NpeasioKeHUs KaXKAoro yyacTHMKa Ha
ayKUMOHax, NpoBoauMbIx B cnoe V4 npu opt online KBaHTOBOM pacnpeaeneHum sodmorkHoctenn CIP, mexay F
CL C3Py.

B cnoe opt npeobpasosaHunit V1 (BbipaxkeHus (6) - (9)) Ha ware opt ynpaBneHus ki, ocylectsnsetca
onpeaeneHue opt seca r-ro paktopa &;,(ky1, &y12 ), r =1, Ryp

dyr(kyy, ev11) = Aiplkyr — 1 &p12), (6)

Virlky1, ev11) = Grr(ky, evi1) Vo7 (Ryzg, v27.2), (7)
Vig (ky1 €v11) = Zf‘:’i[&n (ky1, ev1a) - Vl*r (ky1 evi)]l, (8)
Firlkyy, v1.2) = [Ear (kv evan) - Vir (kv ev10)11/ Vis (kyas €11 (9)

BxosHOM ypoBeHb BoamokHocTelt CIPy Vs5 (Ko7, Eya72) dOPMMPYETCA cheunanbHbiM 06pa3som
(maTematuyeckoe nosicHeHWe byaeT AaHO B NOCAEAYHOWMX CTaTbAX LUMKAA), YYUTbIBAET TEKYLUMIA YPOBEHb
[OCTynHbIX Bo3moxKHocTelr CIPy, BBOA HOBbIX PECypcoB A/A CO34aHWUA AOMOSHUTE/IbHBIX U BOCMOJHEHWA
yTpayeHHbIX Bo3MmoxHocTel CIPy,. B Bbipaxenuax (7) — (9) Vi (ky1, €/11) - Opt KBOTa r-ro dbakTopa cpean Ryg
B noToke Bo3moxHocTteit CIPy, V5 (kya7, €y272).

B cnoe ontumanbHbIx npeobpasosaHuit V2 (Bbiparkerua (10) - (14)) Ha ware opt ynpasneHus ky,
OCYLLECTBAIAETCA onpeaenieHne opt KBOTbI Vz*;r [A(ky4, €22 )] r-ro dakTopa (r =1, Ryg) f-ro yuacthuka (f = 1,F)
aykuuoHos (f — oit Cll,, CIPy) B notoke cnocobHocteit Ve [A(ky,, €y 1)] Hapawmsatb BoamoxHoctn CIPy, Ha

TEPPUTOPUM NPU OANHAKOBOW NPOLO/IKNUTENLHOCTH Waros opt ynpasnenus Aty = Aty .

dopr(kya eva1) = daprlkyzs — 1 €v222), (10)

VZ*fr [Aky2, evan)] = Azpr(kya, Evar ) Ve[A(ky2, Ev21)], (11)

Vags[A(kyz, €v21)] = Zfzi[dzfr(kvz' ev21) " Vapr[Alkya ev2.1)]11, (12)

&;fr(kVZ' &v2.2 )z[&Zfr (kv2, €v21) - Vz*fr [ACky2, ev21 )]]/172,‘2 [A(ky2, €v21)], (13)
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VarelMkya, €v22)] = @ prlkyas €vaz) - Ve[ARy 2, ev2.1)]: (14)

B BbipaxkeHuax (13), (14) égfr(kvz, &y2.2 ) — Opt Bec r-ro ¢akTopa f-ro y4acTHWKa ayKUMOHOB cpean Ryg
daKTopoB Ha ware opt ynpasneHus ki, B coe onTMManbHbix npeobpasosaHuii V2, f = 1,F.

B cnoe ontumanbHbIXx npeobpasoBaHuit V3 (BbiparkeHua (15) - (18)) Ha ware opt ynpasneHus ky
oCylLecTBAsAeTCA onpeaeneHne opt NpeanoXeHna f-ro y4yacTHMKa ayKUMOHOB V;}" [A(kys, ev32)] (f —ow CL,
C3Py) o ero cnocobHocTM Hapactutb Bo3moxHoctM CIPy, npu ux BblaeneHMM B xofe opt KBAHTOBOroO
pacnpeaeneHus B C10e ONTMMasibHbIX NpeobpasoBaHnin V4 .

V;fr [Akys, evs1)] = dir(kyy, Evaz )'Vz*;r [A(ky2, €v22)], (15)
V3es[A(kys, ey3.1)] = ZfZi[&Ir(le' Ey12) - Vz*f*r[l(kvz' ev2.2)]], (16)
Q3pr(kys, ey32 )20 (kv ev12) - Vare[Alkya, 2211/ Vs ps (kys, €v31), (17)
Vit[Alkys, ey32)] = Zle‘i[&;fr(kv& ev3z)  Vafr[Aky €v22)]11. (18)

B BbipaxkeHusx (17), (18) a;fr(km, €y3.2 ) —Opt Bec r-ro dakTopa (cpeayn Ryp) f-ro y4acTHMKA ayKLUMOHOB
Ha ware opt ynpasnexua ky 3 B cnoe opt npeobpasosanuit V3, f = 1,F.

B cnoe onTMmasnbHbix NpeobpasoBannii V4 (BbipaskeHus (19) - (21)) Ha ware opt ynpasnexusa ki, npu ero
NPOAO/IKUTENHOCTH Aty B COOTBETCTBUM C NONOKeHUEM (1) B xofe ayKuMOHOB by, =1, By4, NPOBOAMMBIX B
MOMeHTbI BpemeHu ty, , =Aty . (kys + + bys/Bys — 1), kys = 1,2,... ocywectsnsetca opt online kaHToBOE
pacnpesenerne soamoxHoctet CIP, 155 (kyz7, Eya72) = V;;(tbm), bys =1,Bys mexay F Cll, C3P, Ha
OCHOBE aHa/IN3a NPELNONKEHUN f-bIX YUACTHMKA AYKLMOHOB V;}[A(km,e‘,&z )] - V;;[A(tbm)], f=1,F, npu
3TOM onpegenaTca: onTumanbHoe nogmHoskectso F* Cll, CIP,, obecneumsatowee max HapawuBaHue
Bo3MoxHocTelt CIPy, Tepputopum A0 BennunHbl V,** (ki 4, €y4.1) M Opt BKNAA KaXA0r0 NobeanTeNns ayKLMOHOB
f* =1,F* na ware opt ynpasneHus ky, IZ;";*(kM, Eval)-

MocneposatenbHoe npoBefeHne By, ayKUMOHOB No opt pacnpefenenvto By, KBaHTOB BO3MOMKHOCTEN
C3Py V57(tp,, ) bva =1, Bys cpean F yuacTHuKoB:

max V3 [A(ty, )] = Var-[A(tp, )] = Va5 [V37(tsy,)] s bva=1,Bys (19)

No3BONIAET ONPEAENUTb: B KaXAOM ayKuuoHe by, ogHoro nobeautens f*, B By, aykumoHax - opt
MHOXecTBeHHoro nobeautens F*.

Kaxablih nobeautenb f* Ha ware opt ynpasneHua ky, BHOCMT opt BKNag B HapaluBaHue
Bo3morkHocTen CIPy, Tepputopun

A4*;: (kyar €yaq) = Zfﬂ;l ‘7:;* [‘72*9k (tbm)]' f*=1F" (20)

Opt MHOKecTBeHHbI nobeamTens F*no3sonset 40CTUUYb MAaKCMMabHOTO HapalMBaHMA BO3MOXKHOCTEN
C3Py, TeppuTOpUM Ha Wware opt ynpasneHus ki,

Vi (kya €vas) = Z]Ii:=1 V:}kf (kv €vaa)- (21)

BbinosHeHMe npoueayp opt Bbibopa u opt pacnpeaeneHma (2), ocyLLecTBAAEMbIX B CN0AX ONTUMANbHbIX
npeobpasoBaHuit V5-V8, onunpaetca Ha pesyabTaTbl MHOrodpakTopHoro online aHanvsa AaHHbIX 06 ypoBHe
Bo3mokHocTe CIPy, Tepputopumn 17:;1‘ (kya, €y4.1) (peanusyetca B cnoe V5) 1 gaHHbIX 0 CNOCOBHOCTAX KaX40ro
l -ro yyacTHMKa ayKumoHOB Vf*l[/lf* (kvé,své_l)] , ff=1,F 1= m (peanusyetca B cnoe V6) HapacCTuUTb
YKa3aHHble Bo3MoKHocTM CIPy, npm nx ucnonb3osBaHuK. B cnoe V7 cTbikytoTCA pe3y/ibTaTbl opt NpeobpasoBaHuii
He3aBMCMMbIX MpoueccoB B cnoax V5 n V6 1 onpegensatoTca opt npeanoXeHns KaxKaoro [ -ro yyacTHMKa Ha
ayKuMOHax, NpoBoAumbix B cnoe V8 npu opt online KBaHTOBOM pacnpeseneHun Bo3moxkHocTeit CIP,
Tepputopumn mexay L+ C33y, f - ot CIl, CIPy,.

B cnoe ontumanbHbix npeobpasosaHuit V5 (BblparkeHusa (22) - (25)) Ha ware opt ynpasneHusa kyc
ocylecTBAARTCA ONpejeneHine opt Beca r-ro daktopa &+, (Kys, €ys.2 ), 1 =m, f*=1,F*

dspor(kys €vs1) = dgpoplkys — Leysa), (22)

139


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 2-2-1 / 2026

Viperlkys, evsa) = s (kys, eys1)-Vars (kya, €va), (23)

- Ryfpee -
Vsres(kys, €vsa )=2, 1 ! [@spr(kys, evs1) - Vsper(kys, evsa)]], (24)
dsprrlkys, Evs2)=[dsper (kys, evs.a) - VS*f*r(kVSJ5V5.1)]]/I75f*2(kV5'€V5.1)- (25)

B BbIparkeHusax (23) — (25) V;f*r(kv5,sy5 1) - opt kBoTa r-ro daKTopa cpeau RVf*Lf* B MOTOKe
BO3MOKHocTei CIPy, :;*(km, eyar) fF=1,F"

B cnoe ontumanbHbIx npeobpasosaHuit V6 (BbiparkeHusa (26) - (30)) Ha ware opt ynpasneHus kyq
ocylecTBAseTcs onpeaeneHme opt KBOTbl Vg;*lr [Ar+(kve, €ve.2 )] r-ro dakTopa /-ro y4acTHuka aykumoHos (I —

o C33y f —oit Clly CIPy) B notoke cnocobHocten Ve« [As+(kys, €y6.1)] Hapawmsatb BoamoskHocTn CIPy, Ha

Tepputopum npu Aty = Aty fr=1,F*r=1, RVf*Lf*, =1, Ly~

dopir(kver even) = Agprrlkye — 1, €v62 ), (26)
ng*lr [Af*(kvs' &ve1)] = &Gf*lr (kve €ve )'Vf*l[/lf* (kve ven)] (27)

Vf L * ~
V6f Iz [Af (kve €ve )] e [a6f*lr(kV6: eve1) * Ve[ (kve eve )]l (28)
Ao 1r(kve eve2) = [a6f*lr(kV6' Eve1) * ng*lr [ (kver €ve.1)11/ Vepiz[Ap (kves €vea)],  (29)
Vg;*lr[/lf* (kve €ve2)] = &gf*lr(kV& &ve2) Vf*l[/lf* (kve, eve.1)]- (30)

B BbipaxkeHusx (29), (30) &gf*lr(kw), Ey6.2 ) — Opt Bec r-ro dakTopa f-ro y4yacTHMKa ayKLMOHOB cpeau
RVf*Lf* daKTOopoB Ha Ware opt ynpasneHus kyg B CN0e ONTUManbHbIX Npeobpasosanuii V6, f* = 1,F*, | =
B cnoe ontumanbHbIx npeobpasosaHuit V7 (Bbiparkenusa (31) - (34)) Ha ware opt ynpasneHus ky;
OcyLIJ,eCTBHHETCH onpegeneHve opt NnpeanoXKeHus I-ro yyactHuka aykumoHos (I — ot C33y, f*— oit CL, C3Py)
7f re1[Ap+ (ky7, €y7.2 )] 0 ero cnocobHOCTH HapacTUTh Bo3MOXHOCTU CIP, Ha TeppUTOpPUM NPU UX BblAENEHUM B
Xo4e opt KBaHTOBOro pacnpefeneHus B CA0e ONTUMajbHbIX npeobpasosaHuii V8 Bo3moskHocTein CIP,
Vit (kya, €ya.1) Mexay Ly C33y f* — ol Clly C3Py, f* = 1,F*, 1 =1, L.

V’;f*lr [Af+(kv7, €y7.1)] = dg oy (kys, €vs 2 )'Vg;*zr [ (kve, €ve.2)] (31)

Ry

25 % f ~ % 7 %%

VorasAe(kyz, ev71)] = X0y r [@5fer(kys, evs2) - Verer [A+ (kve eve2)]], (32)
&;f*lr(kV% €y7.2) =[‘7;f*r (kys, €vs.2) - st Ir [Af*(kvs' 5V6.2)]]/]7;f*12 [Af+(ky7, €v7.1)] (33)

Ry

f Ak 7 %%

7f I[Af (ky7,€y72)] = Zr 1 r [“7f r(kyz,6v7.2) - Véf*lr[/lf*(kVG'gV&Z)]]- (34)

B BbIpaxeHuax (33), (34) a7f*lr(kv7, &y7.2 ) — opt Bec r-ro dakTopa (cpeam RVf*Lf*)

I-ro yyactHuKa aykumoHoB — [ -oit C33,, f*-oi Cll, C3P, Ha ware opt ynpaBneHusa ky, B cnoe opt
npeobpasosanuit V7, f* = 1,F*, 1 =1, L.

B cnoe onTMmasnbHbIx NpeobpasoBaHuii V8 (BbipaxkeHus (35) - (37)) Ha ware opt ynpasnexusa kg npu ero
NPOAO/MIKUTENHOCTH Aty B COOTBETCTBUM C MONOXKEHWEM (2) B XOZ€ ayKLUMOHOB byg =1, Byg, NPOBOAMMbIX B
MOMeHTbI BpemeHu ty,  =Aty  (kyg + + byg/Byg — 1), kyg = 1,2,... ocywecrtsnsetca opt online kaHToBOE
(tp,g ) bvs =1,Byg mexay Lg+ CI3, f*- ot

*** ok ok

pacnpesenenne sosmoxHocteit CIPy Ve (kyy, Eyaq) — V4f
CLlV CI3P, Ha ocHoBe aHanM3a NpPeSoXKeHWi [-biIX YYacTHMKOB ayKUMOHOB V;f**l[lf*(kw,ewlz )l -
7f ! /'lf (tbvg) ff=1F1=1, L¢+, npn 3TOM onpeaenstotes: onTMmanbHoe NoAMHOKECTBO L;Z* C33y f*—
ot Clly C3Py, peweHune KoTopbix obecneymBaeT max HapawimBaHue Bo3moxHocten CIP, Tepputopumn ao
BEJ/INYMHDI ng*i‘(kvs, Eyg1) W Opt BKAag Kaxgoro nobegutens aykumoHoB l* Ha ware opt ynpasnexua kyg
V8*]t*l (kV8'€V8.1)I f* = 1' F*; Ir= 1; L;‘*

MocnepoBaTtenbHoe NpoBesaeHne Byg ayKUMOHOB Mo opt pacnpeseneHvto Byg KBaHTOB BO3MOMKHOCTEN

CaPy, V:;f (thS)' byg =1, Byg cpein Lg+ y4acTHUKOB Ha Ware opt ynpasienma Kyg:
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X V7 ulAr (tny)) = V7510 [ (tnys )] = Voo [Vag (tys)] , s =1, Bue (35)

Nno3Bo/AET ONpeaenvTb: B KaX)AOM ayKumoHe byg opHoro nobeautens ¥, B8 By, aykumoHax - opt
MHOKecTBeHHOoro nobeaurens L}*.

Kaxabit nobeantens [* Ha ware opt ynpasneHus kyg BHOCUT Opt BK/a4 B HapalLMBaHNE BO3MOXKHOCTEN
CIPy, Tepputopun
(7 * %% k%K * * * __ *
Vot (kyg, vg1) = vas_l Varr[Var (toys)], f* = LF, 1" = 1, L. (36)
Opt MHOXeCTBeHHbI nobeanTenb Lf*nossonﬂeT [O0CTUYb MAaKCMMa/IbHOIO HapaLMBaHUA BO3MOXKHOCTEM

C3Py, TeppuTopum Ha Wware opt ynpasneHus kyg

Vg;'*(kVS' €vg1) = Zl*—1Vg}t*l +(kyg, evg.1)- (37)

BbinonHeHne npoueayp opt Bbibopa 1 opt pacnpegeneHus (3), ocyLLeCTBAAEMbIX B C/IOAX ONTUMAJIbHbIX
npeobpasoBaHmMin V9-V12, onupaeTca Ha pesysbTaTbl MHOrodakTopHoro online aHanusa AaHHbIX 06 ypoBHe
Bo3morkHocTten CIPy, Tepputopum Vg}i‘l"l*(kvg,svgll) (peanusyetca B cnoe V9) M AaHHbIX O CNOCOBHOCTAX

KaZoro N -ro  y4yaCTHMKa aykumoHos (pemenue [* —on C33, f*- ou Cl,C3P, B n-—

ot ioxauuu CIBy)  Vepn[Apr (kyio, ev10.0)], f* = LF*, 1" = 1,15, n = 1, Np - (peanusyetca s cnoe V10)
HapacTUTb yKasaHHble Bo3moxHocTM CIP, npu mx ncnonbsosaHum. B cnoe V11 cTbikytoTcA pesynbtaTbl opt
npeobpasoBaHMiN HE3ABMCUMbIX NpoueccoB B cnosax V9 n V10 1 onpeaenstotcsa opt npeanoXeHus Kaxaoro n -
ro y4yaCTHMKA Ha ayKuMoHax, npoBoaumbix B cnoe V12 npu opt online KBaHTOBOM pacnpegeneHun
BosmoxkHocteit CIPy, mexay N« nokaumamm CIBy, Ha Tepputopum.

B cnoe ontumanbHbIx npeobpasosaHuit VI (BbiparkeHusa (38) - (41)) Ha ware opt ynpasneHus kyq
OCYLLECTBNAETCA onpeaeneHune opt Beca r-ro pakTopa

dopprlkye, o2 ), fr=1LF5 1" =1L, r =1, Rypeinpe

dopir(Ryo, €vo1) = dopprrlkye — 1, 8p92 ), (38)
Vorrr(kvo, €vo1) = Gopy(kyo, vo1 ) Vartr (kys, ve1), (39)
Ry f*1*N o n
V9f rx(kyo, €vo1 )= Zr 1 & [“9f rr(kyo, €voq) * V9f s (kyo, €vo )], (40)
Aop kv, Evo2)=[dopir (kyo, €vg.1) - ng*z*r (kvo, evo. )11/ Vor1:5(kyo, €vo.1)- (41)

B BbipaxeHuax (39) — (41) ng*l*r(kvg, &y9.1)] - opt KBOTa r-ro dakTopa cpeau RVf*l*Nf*l* B MOTOKe

Bo3MorKHocTeit CIPy, TeppuTopuu 175;?51* (kve evga) fF=1LF* " =1,L..

B cnoe onTumanbHbix npeobpasoBaHnin V10 (BbipaxkeHus (42) - (46)) Ha ware opt ynpasneHunsa kyqg
OCYLLECTB/IAETCA ONnpese/ieHne opt KBOTbI V;gf*l*nr [Ar1*(kv10, €v10.2 )] r-rO daKTOpa n-ro y4yacTHMKa ayKLUMOHOB
(pemenwue I* — oti C33, f*— ot Cll, C3Py, B n —oit nokaummn CIBy,) B noToke cnocobHocTei

VerrnlAg+ (kv 10, €v10.1)] Hapawwmsatb BoamoskHocTn CIPy, Ha TeppuTOpUM B XOZE UX UCMONB30BAHMUA NPK

Ath9=Ath10, f* = 1,F*, l* = 1,L;‘*, n= 1, Nf*l*'
r:1,va*l*

Nprpe-

diof 1 nr (kvio, €vi01) = &Iof*l*nr(leo — 1, €p102) (42)

Viorvnr A (Kyio, €v10.1)1= Eroprnr (Rv1os €v101 ) Ve rn[Ar (kyao, €v10.1)]s (43)
Vf * Nf*l*

Vlof *nx [Af 1+ (ky10, Evi01 )] Z [5—’10f*l*nr(kV10:5V10.1) : Vl*of*l*nr [Af*l* (kv10, &vi0.1)] (44)
&10f*l*nr(kV10v 5V10.2):[0-’10f*l*nr (kv1os 5V10.1) : Vfof*l*nr [Af*l*(kvw' €V10.1)]]/I710f*l*n): [Af*z*(kmo' 5V1o.1)],
(45)

Vfgf*l*nr [+ (kv10, Ev102) 1010 rnr(kvi0  Evi02)  VerralArer (kvio, €v10.1)]- (46)

B BbipaxkeHuax (45), (46) d;of*l*nr(leo' £y10.2 ) — Opt Bec r-ro pakTopa n-ro y4acTHMKa ayKLMOHOB cpeam

RVf*l*Nf*z* daKkTopoB Ha ware opt ynpaBneHus ky 1o B C10€ ONTUMabHbIX NpeobpasosaHnii V10, f* =1, F*,
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= 1, L}*,Tl = 1'Nf*l*'

B cnoe ontMmanbHbIXx npeobpasoBaHuin V11 (BbipaxkeHus (47) - (50)) Ha ware opt ynpasneHus kyqq
ocyLLecTBAfeTCA onpeaeneHre opt NpeaNosKeHWs N -ro y4acTHUKa ayKumMoHos (pemiedue [* — ot C33y, f*— oW
Cll, C3Py B n — oii nokauum CIBy,) fof*z*n[/lf*l*(kvn» €y11.2 )] 0 €ro cnocobHOCTU HAPACTUTb BO3MOKHOCTH
CIPy Ha TeppuTOpUKM NpU KX BblaeneHnn B xoge opt online KBaHTOBOro pacnpeaeneHuna BoamoxkHoctet CIPy,
{7 *kk

8f*l*(kvg, gyg.1) B coe V12 mexay Ng«+ ydacTHUKamMM ayKumoHos (nokaumamu C3By), f*=1,F*, 1 =1,Lg,
n =1, N

‘71*1f*z*nr (A1 (ky11s €vi11)]= d;f*l*r(kV% €V9.2)'I71*5f*1*nr [Af<1 (kv1o, €vi02)]s (47)
~y RVf*l*N RIE s .
V11f*l*n2[’1f*l* (kvi1, €v114 )] =Zr=1 & [a9f*l*r(kV9' €v92) * V10f*l*nr[/1f*l*(kV10’EVlO.Z)]]i (48)
&;1f*l*nr(kV11: €y11.2) [&;f*l*r(kV‘)J €y9.2) - Vfgf*l*nr [Af*l*(kvm' €V10.2)]]/V1*1f*l*n2[Af*l*(kV11v €y11.1)], (49)
~xx RVf*l*N PRk
Vllf*l*n[lf*l* (ky11 €vi12 )] =Zr=1 & [allf*l*nr(kV11r€V11.2) : [Af*l* (kv10s Evi0.2)]]- (50)

B Bbipawenmax (49), (50) @yypeiny(Ky11,€v112) — 0Pt Bec r-ro daktopa (cpean Rypiy,..) n-ro

YYacTHMKA ayKLMOHOB Ha lware opt ynpasneHusa ky,,; B cnoe opt npeobpasoBanuin V11, f* =1,F* [* =
1,L}*,TL == 1,Nf*l*

B cnoe ontmanbHbix Nnpeobpasosanuii V12 (BbipaxkeHusa (51) - (53)) Ha ware opt ynpasnexua ky 1, npu
ero npoAo/MKUTENbHOCTU Aty . B COOTBETCTBUM C nonoxeHuem (3) B xofe aykumoHos byq, =1, Byqy,
NPOBOAMMbIX B MOMEHTbI BpeMeHH tp,  =Aty . (Ky1z + by12/Byiz — 1), ky1z = 1,2, ... ocywecteasetca opt

. V) ¥ 7 %%k ¥ 7 %k k 1 D
online KBaHTOBOe pacnpegesneHne Bo3moxHocTen CIPy, ng*l*(kvg,gvgll)_)ng*l*(tbvlz), by1, =1,By;;
mMexay Np«« y4aCTHMKaMW  Ha  OCHOBE aHanuM3a oOpt NPEeANOKEeHWH N-biX Y4aCTHMKOB  ayKLMOHOB
77 %% {7 %% * * * — 1 o
Vit e (kvin evinz )] = VigppalAe (tbvu)]’ ff=1LF","=1L¢,n=1Npp, by =1, Byyz, npu
3TOM OnpeAenAlnTcA: ONTUMaNbHOEe NOAMHOXeCcTBO JsioKauuin CIBy, N;*z*' peweHune [* -on C33, f*— oW

CLl, C3Py, B KOTOpbIX 06ecneymT max HapalMBaHUe BO3MOXKHOCTEN 1 NoBblleHWe yposHa CIP,, Tepputopun
[0 BENNYMHbI Vl*;;*l*(kVﬂ'ngZ.l) M opt BKnag kaxaoro nobeautens aykumonos n* =1, Nf.. Ha ware opt
ynpasnenns ky1y Vit (kyiz, v124), f* = LF, I =1, L5

NMocnenosatenbHoe nposeaeHune By, ayKuMOHOB No opt pacnpeseneHuio By, KBaHTOB BO3MOXHOCTEM
CaPy, Vg;fl*(tbvn), by12 =1, By1, cpeay N+ y4aCTHMKOB ayKLIMOHOB Ha Lare opt ynpasieHuns kyq;:

n=r{1.16\1/3‘(*1* ‘71*1*f*l*n [Af*l* (th12)] = ‘71*1*}”1*71* [Af*l* (tbvu)] - [71*2*]“*1*71* [Ag;rl* (tbvu)]' (51)

NO3BO/IAET ONPEAENUTb: B KaXKAOM ayKumnoHe by 4, =1, By, oaHoro nobeantena n*, B8 By, ayKuMoHax - opt
MHOecTBeHHOro nobeanTtens Np: .

Kaskabili nobegutens aykumMoHa n* Ha ware opt ynpasneHus ky;, BHOCWUT opt BKNaf B HapaliMBaHUe
Bo3MmorkHocTen CIPy, Tepputopum

7 ) k%%

B 5 k% 5 % %%
12f*l*n*(kV12i &y121) = Zb“;;z:l V12f*l*n*[ 8f 1" (tbvu)]'
ff=LF,I'=1L., n" =1 Nz . (52)

Opt MHOeCTBEHHbIN I'|O6e,CI,VITe}'Ib N)j*l* no3sosAeT AO0CTU4b MaKCMMa/JIbHONo  HapauwuBaHUA

Bo3moKHocTel CIPy, TeppuTOpUM Ha Wware opt ynpasaeHus

(5 %% N**l* (7 *%* * ¥ % *
ky1z Vigp - (kviz, €vi21)=% ,{*zl 12rrn (Ryiz &viza), f=1F " =1,Ls. (53)

BbinosHeHMe npoueayp opt Bbibopa u opt pacnpeaeneHua (4), ocyLecTBAAEMbIX B C0AX ONTUMANbHbIX

npeobpasosaHmin V13-V16, onnpaetca Ha pesyabTaTbl MHOrodakTopHOro online aHanu3a gaHHbIX 06 ypoBHe
Bo3morkHocTen CIPy, Tepputopum Vl*z*jt*l*n* (ky12,€y12.1) (peanusyetcs B cnoe onTMManbHbix NpeobpasoBaHmit
V13) 1 faHHbIX O CNOCOBHOCTAX KaXKA0ro m -ro y4acTHUKA ayKumoHoB (ocylecteneHme m-ro C3/, 8 n*- oi
nokaumm  C3By, npu  peweHun [*-on C33, f*-on Cl, CIPy) Vf*z*n*m[ﬂf*z*n* (ky1a €V14.1)],
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f*=1,F1"= 1,—1,}*, n* =1, Nf**l* (peanusyetcs B cnoe V14) HapacTUTb yKasaHHble Bo3moxKHocTu CIPy, npu
MX UCNO/SIb30BaHUKN. B cnoe onTmasnbHbix npeobpasosaHuin V15 cTbikytloTCA pe3ynbTatbl opt npeobpasoBaHui
LaHHbIX O He3aBMUCUMbIX Npoueccax B cnoax V13 u V14 n onpegenaotca opt npeanoXeHua Kaxgoro m -ro
Yy4YaCTHMKa ayKUMOHOB, NPOBOAUMbBIX B C/10€ ONTUMANbHbIX NpeobpasosaHunin V16 npu opt online kKBaHTOBOM
pacnpefeneHun BosmoxkHocten CIPy, Tepputopumn mexay Mg+ CI[y, 8 n*- ot nokaumm C3By npwm
peweHun B Heit [*-oih C33y, f*-oi CLI;, CIPy,.

B cnoe ontumanbHbix npeobpasoBaHunin V13 (BbipaxkeHus (54) - (57)) Ha ware opt ynpasneHus kyq3
OCYyLLECTBAAETCA onpeaeneHme opt Beca r-ro ¢aktopa

ok —_— —_— [
dyzprrnrkviz évaze ) 7= LEF, =1L Le, 0" =1L Npo, ¥ = LRy pm gy

v Wk

dyzporner(kvaz Eviza ) = Aigpppr(kyis — L gyisa ), (54)

Visprnrlkviz €v131) = Gisprner (kvis Eviz2 ) Vizprr o (kvizs €vaza), (55)
« RVf*l*‘n*Mf*l*n* o ~
Visprrnes (kyiss iz ) =24 [E1zrrnr(kvis evazz) - Vizper(kvis Evaza)], (56)

é:3f*l*n*r(kV13'£V13.2 )=[0Vf13f*l*n*r(kv13;€V13.2) : Vfo*l*n*r(kV13f€V13.1 )]/V13f*l*n*2(kV13:€V13.1 ). (57)
B sbipawenuax (55) = (57) Vyspeon-r(Ky13, €y13.1) - Opt KBOTA r-ro ¢aktopa cpeau RV f1m Mo e
dakTopos B NnoToke Bo3morkHocTen CIP, Tepputopuu
Vst ne(kvazs€va21), f*=LF, ' =1L, n*=1N;,.

B cnoe ontumanbHbIx npeobpasosaHuin V14 (BbipaxkeHus (58) - (62)) Ha ware opt ynpasneHus Ky,

OCYLLEeCTB/IAETCA onpeaeneHve opt KBOTbI Vf:f*l*n*mr[;{f*l*n*(kV14'£V14.2 )] r-ro ¢aktopa m-ro y4yacTHuKa

ayKumoHos (ocywecteneHne m-ro C3/ly 8 n*-nokaummn C3By, npu peweHunn 8 Heli [*-oin C33, f*-oii CIl, CIPy)
B NOTOKe CNOCO6HOCTEN Vi joprm[Ar+n(Ky14, Ev14.1)] HapawmeaTtb Bo3amoxHocTn CIP, Ha Tepputopum B xose

MX UCNONb30BaHNA MPK Ath13=Ath14rf* =1,F+1*=1, L}*, n* =1, N)Z‘*l*, r:1,RVf*l*n*Mf*l*n*.
v ok
rarrnrmr(kvia €v1a1) = Aaprnmrlkyia — 1 €via2), (58)

Viaprnmre [Arrn (kvis €v1a1) = @raprnrmr (kv Ev1a1) VernrmArens (kyia eviad)], - (59)
RVf*l*n*Mf*l*n*

I714f*l*n*m2 [Af*l*n* (ky14s Eviaa )] =Zr=1 [é14f*l*n*mr (ky14,&v1aa1) -
. V1*4f*l*n*mr [Arrn* (ky14s €v1a1 )] (60)
&Iélf*l*n*mr(lezl-v €y14.2 )= [&14f*l*n*mr (kvia €viar) -
: ‘71*4f*l*n*mr [Ar1ns (Kv1ar Eviaa )]]/‘714f*l*n*mz [Af*l*n* (kv14, &viaa )]» (61)

7 %%

V14f*l*n*mr Mf*l*n* (kvia Evia2)] =

= &I4f*l*n*mr(kV14-' ev1a2)  VerwmlArra (kyia, €v1a1)] (62)
B BbiparkeHuax (61), (62) &I4f*l*n*mr(kV14'£V14—.2) — opt Bec r-ro ¢aKTOpa M-ro y4acTHMKa ayKLMOHOB
cpeau RVf*l*n*Mf*z*n* ¢baKTOopOoB Ha Wware opt ynpasieHus Ky 44 B C10€ ONTUMaNbHbIX Npeobpasosanuii V14, f* =

1,F*I* = 1,—1,;2*, n* =1,Nfp ,m =1, Mpepep-.
B cnoe onTMmanbHbIx npeobpasoBaHuin V15 (BbipaxkeHus (63) - (66)) Ha ware opt ynpasneHus kyqc
OCYLLECTBAAETCA onpeaenieHne opt NPeanoKeHNA M -ro y4acTHUKA ayKLUMOHOB ?f;f*l*n*m[/lf*l*n* (ky1s, €v1s.2)]
0 ero cnocobHOCTU HapacTUTb Bo3moxKHocTM CIPy, Ha TeppuTOopUM NpU UX UCNOb30BaHUK B pe3yabTaTe opt

SELT

online keaHTOBOrO pacnpefenenna BoamoxHocted CIPy Vipewp-(kyiz, €y122) B CnOe ONTMMAnbHbIX

npeobpasosaHuit V16 mexay Mp«+p+ y4acTHMKammn aykumoHos, f* =1,F*, [ = 1,L}*, n* = 1,Nf**l*, m=
1’ Mf*l*n*,

‘71*5f*l*n*mr [Af*l*n* (kv15' €y1s.1 )] =

= 1300 (kv1z Ev132) Viap e me[Arern (Rviar €v142)] (63)
RVf*l*n*M * ko k
P4 _ i ~
V1*5f*l*n*m£ [Af+rn (kyas, €visa )] =X, —q " [“;3f*l*n*r(kv13:51/13.2) )
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Vi 14 rnmr [Arerns (Rvia, €v1a2)]], (64)
&ISf*l*n*mr(kVﬁJ €y152) = [&I3f*l*n*r(kV13r €y132)
) V 14f* " n mrlArn (Rv1a, Evia2)] /Vl*sf*l*n*ml[lf*l*n* (kvis,évis1)], (65)

Vf *n Mf *n*

‘71*;f*l*n*m[lf ‘v (kyis, Evis.2 )] Z [@ism*n*mr(kms: &v1s2)
Vs Lar rnemr A e (kv14' €v14.2)]]- (66)

B BbipakeHusx (65), (66) &Isf*l*n*mr(kvﬁ,emm) — opt Bec r-ro ¢pakTopa (cpeam RVf*l*n*Mf*z*n*) m-ro
y4yacTHUKa ayKkumoHos - m-ro C3/l;, 8 n*- ot nokauum CIBy, npu pewenun B Heit [*-oin C33y, f*-oi CLl, CIPy,
Ha ware opt ynpasnenus ky s B cnoe opt npeobpasosanuii V15, f* = 1,F%, [* = m n* = m
m =1, Mgpsp+

B cnoe ontmanbHbIx NpeobpasoBaHuii V16 (BbipaxkeHus (67) - (69)) Ha ware opt ynpasneHusa ki, Npu
ero NPOAO/KUTENbHOCTU Aty B COOTBETCTBMM C nonoxeHuem (4) B xoae ayKUMOHOB byqg =1, By,
NPOBOAMMbIX B MOMEHTbI BpemeHH tp,, =Aty . (Ky16 + byi6/Brie — 1), kyie = 1,2, ... ocywecteasetca opt
online KksaHTOBOE pacnpesenenne BosmoxHocTel CIPy Vst on- (K1, €v121) = Visterns(thy,s), brie
=1, By16 Mexay Mp- C3Jly B n*-oit nokaumm CIBy, , obecneunBaowmmm pewehme B Heit [*-oit C33y, f*-oi

CLl, C3Py, Ha ocHoBe aHann3a opt NpeanoXeHUn m-bix Y4aCTHUKOB ayKLIMOHOB Vfgf*l*n*m[lf*l*n*(kvﬁ, Evis.2 )]

. S —
= VisprnmlArin (tbv1s) ff=1LF,1"=1Le, n"=1,Nzp., byiy =1, Byy,, Npn 3Tom onpeaenatotcs:
onTumanbHoe nogmHoxkectso CI/y, M}f*l*n*, peanusaums  KOTOpbiXx obecneynt max HapaliuBaHue
- {7 %%
BO3MOMHOCTei W nosbllweHne yposHa CIP, Tepputopun oo sennunkbl Vige: o+ (ky1e, €v161) M OPt BRNAA
Kaxgoro nobeautens aykunoHos m” =1, Mp. .. Ha ware opt ynpaeneHus Kyqq V;g;*l*n*m*(km,em_l),
ff=LF, I'=1Lp, n"=1Nep, m* =1, Mz
MocneposatenbHoe NposeaeHne By ayKUMOHOB no opt pacnpegenernio By KBAaHTOB BO3MOXKHOCTEN
7 ) k%% T .
CoPy, Vlzf*l*n*(th16)f by16 =1, By16 CP€AY M+ )+ Y4ACTHUKOB ayKLMOHOB Ha Liare opt ynpasneHus kyq¢:

m—P}VIL I’/\1*5*f*l*n*m [llf*l*n* (tbvm)]:/vl*S*f*l*n*m* [Af*l*n* (tbvm)] -
=1M pr e

AL KKk PR
Vier 'n*m* [V12f rn* (toys ) :Pvi6=1, By1e (67)
MO3BONIAET OMPEAENUTb: B KaKAOM ayKuuoHe by g OpHOro nobeautens m*, B Byig aykumoHax — opt
* e  _ T
MHOecTBeHHoro nobeauTensa Mf*l*n*, by =1,By1g, m* =1, Mf*l*n*
Kakablii nobeauTenb aykumoHa m* Ha ware opt ynpasneHus Ky 4 BHOCWUT Opt BKAa4, B HapalMBaHue
Bo3morkHocTen CIPy, Tepputopun
5 *kk _vBvis ***
V16f*l*n*m* (kV16' fgV16.1) —waﬁ:l 15f I*n [ 12f*1*n (tbvm)]’
f* = 1,F*, l* = 1, L;‘* ) Tl* = 1’Nf*l*’ m = 1,Mf*l*n*. (68)
Opt MHOMKecCTBeHHbIN nobeguTens M}f*l*n* No3BONAET AOCTMYb MAKCMMAJIbHOrO HapalMBaHUA

Bo3morkHocTen CIPy, Tepputopun Ha ware opt ynpaBneHMﬂ kvie

‘71*2;*1 (ky1e €vi6.1) Z f o Afg; sprm (kvie Evie.1)s (69)

BbinonHeHue npoueayp opt Bbibopa 1 opt pacnpeaeneHus (5), ocyLLeCTBAAEMbIX B CTOAX ONTUMAJIbHbIX
npeobpasosaHmin V17-V20, onnpaeTtca Ha pesyabTaTbl MHOrodakTopHoOro online aHanusa gaHHbIX 06 ypoBHe
Bo3morkHocTen CIPy, Tepputopun V;g;:*l*n*m* (ky16,€v16.1) (peANM3YeETCA B Cnoe V17) 1 gaHHbIX 0 CNOCOBHOCTAX
Ka0ro i -ro y4acTHUKa ayKLMOHOB ocywectenate m*-oe C3/l, 8 n*-oi nokaumm CIB, npu peweHun B Hel [*-
oin C33y f*-oit Cly CIPy Vi pomrilAr1*n*m* (kv1is, €v1s.1)] (Peann3yetca 8 cnoe V18) HapacTuTb yKasaHHble
Bo3amorkHoctM CIP, npum ux ucnonb3osaHuu,. B cnoe V19 cToiKytoTca pesynbTaTbl opt npeobpasoBaHuit
He3aBUCUMBbIX NpoueccoB B cnoax V17 n V18 v onpeagenatoTca opt NnpeasoXKeHma Kaxaoro [ -ro UCnosHuTe s
m*-ro C3/];, 8 n*-oi nokauumn C3By npu peweHun B Helr [*-oin CI3y, f*-oi Cll;, CIOPy, - i -ro yyacTHuKa Ha
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ayKuMoHax, nposoaumbix B cioe V20 npu opt online KBaHTOBOM pacnpefeneHun BoamoxkHocter CIPy,
TEPPUTOPUN MEXAY If+*n+m* YHACTHUKAMMW ayKUMOHOB i = m , CNOCOBHbIMM OCYLLECTBNATL mM*-0e
C3/1, B n"-oii nokaumu CIBy, npu peweHun B Held [*-oin CI3y, f*-oin Cll, CIPy,.
B cnoe opt npeobpasosaHuin V17 (BbiparkeHusa (70) - (73)) Ha ware opt ynpasneHua ky ;- ocyllecTBaseTcs
onpegeneHue opt Beca r-ro pakropa d;ﬁ*l*n*m*r(kvﬂ, 172 )
f*=1LF,'=1L;, n*=1,N.., m" =1, M1 =1, Ryfrmm

*n*m*”

a7 rnemer(kviz &v17.1) = Erppnmer (ks — Levizz), (70)

kkk

V1*7f*l*n*m*r(kV17' &v17.1) =X 177 wmer(kvaz, €va7a )'V16f*l*n*m* (kvie €vi61), (71)

V17f*l*n*m*2(kV17; &y17.1) =
RVf*l*n*m*I * ko
i ~ 7
= lip=1 nm [a17f*l*n*m*r(kV17;EV17.1) : V1*7f*l*n*m*r(kV17’£V17.1 )1, (72)

az;7f*l*n*m*r(kV17: ev17.2) = Q7 rnwmer (Ky17, Eva7.a) -
) Vf7f*l*n*m*r(kv17; &y17.1 )]]/V17f*l*n*m*£(kV17f &v17.1)- (73)
B Bbipaernax (71) = (73) Vi - pemer (ky17, €v171 ) - OPt KBOTA 1-10 GAKTOPA (CPEAN Ry £*1%ntme 1 oo e

8 noToke BoamoxHocteit CIPy Vgt pem: (kyi6, ev161), f* = 1LF*, 1" = 1,L;., n* = 1,Nfp.,

B cnoe opt npeobpasosaHuin V18 (BbiparkeHus (74) - (78)) Ha ware opt ynpasneHus k15 ocyluecTsaseTcs
onpeaenexHve opt KBOTbI ‘71*§f*z*n*m*irMf*l*n*m*(kvw'€V18.2 )] r-ro dakTopa j-ro y4acTHMKa ayKuMoOHOB (i -ro
ucnonHutena m*-ro C3/1, 8 n*-oii nokauumn CIB,, npu pewenun B Helt [*-oin C33y, f*-oii CLI;, CIPy,) B noToke
cnocobHocTen Ve peprmeir[Ar+1*n*m*(Ky1g, €v18.1)] Hapawmeatb BoamoskHoctn CIPy, Ha Tepputopumn B X04€ UX

ncnonbsosanua npu Aty = Aty f*=1,F* 1" =1, L}*, n* =1, N)Z‘*l* , mt= 1,M)§*l*n*,

r =1I RVf*l*n*m*If*l*n*m* .

digrrnmiir(Kvis Evisa) = Aigprnmeir(kvis — 1 Evig2), (74)
V1*8f*l*n*m*ir [Af*l*n*m*(kvw' &vig1)] =
= digprrnmiir(kvis €vis1 ) Verame ir[Ap rnrm* (kvis, €v1s.1)] (75)
RVf*l*n*m*I *pko kK
r7 _ i ~
Vle*l*n*m*iE[/lf*l*n*m* (ky1ss £V18.1)]_Zr=1 m [a18f*l*n*m*ir(kv18'5V18.1) :
Vigrrnm il rnm (kvis €vis1 )], (76)

&;Bf*l*n*m*ir(le& Ey1g2) = [&18f*l*n*m*ir (kvis &viga)
) ‘71*8f*l*n*m*ir [Af*l*n*m* (kV18' €vi1s.1 )]]/V18f*l*n*m*i2 [Af*l*n*m* (kV18' €y1s.1 )]: (77)
Vl*gf*l*n*m*ir [Af*l*n*m* (kvis €vis2)]=
= &Isf*l*n*m*ir(le& &v182) Vet nrm*ir [Af*l*n*m* (ky1s: €v1s.1)]- (78)
B BbipaxeHusx (77), (78) éigf*l*n*m*ir(kvw, &r18.2 ) — opt Bec r-ro ¢pakTopa i-ro y4acTHMKa ayKLMOHOB
cpeam RVf*l*n*m*If*z*n*m* ¢baKTOpOB Ha Wware opt ynpasneHus ki1g B C10e ONTUMabHbIX NpeobpazosaHuii V18,
fr=TF,'=1L, n*=1Nop, m" = LM, i = 1o

B cnoe opt npeobpasosaHuin V19 (BbiparkeHua (79) - (82)) Ha ware opt ynpasneHus ky 19 ocyllecTBaseTca

onpeaeneHue opt NPeANOMEHUA i -TO y4acTHUKa ayKUMOHOB Vigep«m«i[Arinrm* (Ky1o, €v102)] 0 ero

CNOCOBHOCTM HapacTUTb Bo3MoxKHocTu CIPy, Ha TeppuTopMM Npu UX UCNOIb30BaHMM B pesyabTaTte opt online

“ ok k
KBaHTOBOro pacnpegeneHusa BosmoxkHocten CIPy, V16f*l*n*m*(kV16'€V16.1)

Mexay f+=pn+m* y4aCTHUKaMM ayKUMOHOB B C/1I0€ ONTUManbHbIX NpeobpasosaHwii V20, f* = 1,F%,

l* = 1, L}*, Tl* = 1, N;*l* ’ m* = 1, M;*l*n*l i = 1’ If*l*n*m*,

V1*9f*l*n*m*ir [Af*l*n*m* (leg, &y19.1 )] = d;7f*l*n*m*r(kV17) &y17.2 )'Vl*gf*l*n*m*ir [Af*l*n*m* (kV18l &y18.2 )]l (79)
~ RVf*l*n*m*If
V19f*l*n*m*i£ [Af*l*n*m* (leg, €v19.1 )]=Z‘r:1

*l* * * -
. [aI7f*l*n*m*r (kvi7,€v172) -
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7 %%

18f* I*n*m*ir [Af*l*n*m* (ky1ss €v1s.2 )]]' (80)
&;9f*l*n*m*ir(kV19; &y192) = [&I7f*l*n*m*r (kv17,€v17.2) -
’ Vl*gf*l*n*m*ir [Af*l*n*m* (kV18: €y1s.2 )]]/V1*9f*l*n*m*i£ [Af*l*n*m* (kV19' €y19.1 )]v (81)

~ e Ry n*m*1
V19f*l*n*m*i [Af*l*n*m* (kV19! 8V19.2)]=Zr:1

f*l* * * ~
. [aI9f*l*n*m*ir(kV19r €r19.2)

' Vfgf*l*n*m*ir [Af*l*n*m* (ky1s, £V18.2)]]- (82)
B BbipaxeHnax (81), (82) @19y n*m*ir (Kv1e, Ev102) — Opt BeC r-ro dpakTopa (cpesn RVf*l*n*m*If*l*n*m*) I-

o YY4aCTHMKA ayKUMOHOB - ucnosHutena m* -ro C3/l, 8 n* -oit nokauumn C3By, npu pewenunn B Heit [*-oii CI3y,

f7-o0ii Clly C3Py, Ha ware opt ynpasneHus kyi9 B C0e opt npeobpasosanni V19, f* = 1, F*, I* = 1,Le., n* =

1L, Npope, m* =1, Mgupoe, 0 = 1L Ipspooms.

B cnoe opt npeobpasosaHuit V20 (BbiparkeHnsa (83) - (85)) Ha ware opt ynpasnenua ky,, npu ero
NPOAO/IKUTENLHOCTU Aty B COOTBETCTBUM C NONOXKEHUEM (5) B XOAE aYKUMOHOB by g =1, By,(, NPOBOANMBIX
B MOMeHTbl BpemeHn t, . =Aty, . (kyzo + byao/Byzo — 1), kyzo = 1,2,... ocywectsnaetca opt online
KBaHTOBOE ~pacnpeaenerne Boamosnoctein CIPy  Vigriepon-(kyie evi6.1) = Vierrnem: (toy,y) MeXay
Ip+*n*m* YHCTHMKAMM aYKUMOHOB — NOTeHUMabHbIMK ucnonuutenamm m*-ro C3/ly 8 n*-oit nokaumnn CIBy,
npw peleHnn B Hen L*-oi

C33y f*— on Clly C3P, Ha ocHoBe aHanu3a opt NpPensioNKeHWl i-biX YYaCTHWKOB ayKLMOHOB

vf;f*l*n*m*i[/lf*l*n*m* (kV19: 5V19.2)] - Vf;f*l*n*m*i[Af*l*n*m*(tbvzo)]'f* = W,
"=1,Lp, n*=1Nop, m* =1L, Mppe, ©=Llpppume,  byiz =1,Byip,Npu 3Tom  onpedensiorca:
ONTUMaNbHOE MOAMHOMKECTBO  Ifejrpep«  MCMONHUTENEN yKa3aHHbIX CI/ly, peanusauna KoTopbix obecneyut
max HapallMBaHMe BO3MOXHOCTEM W  nosblweHue ypoBHA CIPy,  Tepputopum [0  BEAWMYMHDI
v;;;*l*n*m*(kVZO' Ey20.1) M OPt BKNaA kawporo nobeautens aykumoHos (" =1,If .. .,. Ha ware opt
ynpasnenna kyzo  Voorrnrmeir (Kvao €v201), f*=LF, " =1L, n*=1Nip, m* =1, Mp,., i =
Oy F—
MocneposatesibHoe NposeaeHue By, ayKLMOHOB No opt pacnpegeneHnto

7 k%%

) 3T *
Byao KBaHTOB Bo3MOxXHOCTe! CAPy Vygteppem+(thy,0), briz =1,Byiz CPeam Ifeppep- yHacTHUKOB
ayKLMOHOB Ha ware opt ynpasneHus ky,:
max ‘7**** * *-[/1** * *(t )]:V**** * *-*[A** * *(t )]—)
. —==d8R Vo ' n*m* i/t U'n " m* \"by,o 19 U'n*m*i* L/ U'n"m*\ *by 1,
l_l’If*l*n*m*
{7 %% {7 k*k
20f*l*n*m*i*[V16f*l*n*m*(tbvzo)]
(83)
NO3BO/IAET ONpPEAEe/MTb: B KaAOM ayKumoHe by,, ogHoro nobeautens i*, B8 By,, aykumoHax - opt

=

MHOXECTBEHHOTO NO6eANTeNa Ip s pus, 1 = 1, Ifujupepe.

Kaxablii nobeautens aykuMoHa i* Ha ware opt ynpasneHus ki, BHOCUT opt
BK/J1a4, B HapalLmBaHue Bo3morkHocTel CIP, Tepputopmm npu BoiNoAHEHWUM i*-bim ucnonHutenem m*-ro C3/,
B m*-oi nokaumu CIBy, npu peweHun B Het [*-oth CI3, f*-oii ClI;, CIP,

Vsorrnemeis (kvor €v201) = Voo prromrme it [Vaer rmrm (Ebyz0) s (84)
f* = 1, F*' l* = 1’ L;*, n* = 1,N;*l*, m* = 1’M;*l*n*’ i* = 1,1;*l*n*m*.

Opt MHOKecTBeHHbI nobeautenn I;*l*n*m* no3BosiAeT [OCTMYb Ha wWware opt ynpaBaeHus
ky20 MaKcMManbHOro HapalmBaHua BodmoxkHocTen CIPy, Tepputopum u cybbvektos CIBy, Ha Helt

A;S;*l*n*m* (kv2o, 5V20.1)=Z§{*=l;n*m* Az*g;*z*n*m*i* (kv20, €v20.1), (85)
f*=1F, I"=1L;, n*=1,Nip., m* =1, M.
MpepnoKeHHbIV B cTaTbe MeToZ, No3BonseT B online pexxMme onpeaenaTb max ypoBeHb BO3MOMXHOCTEWN
C3Py, tepputopun V, iz (kyas, Eyas2) (86), ABnsoLMiica MTOrom opt obbeauHeHWA Ha Lare opt ynpasaeHus
ky,s B cnoe ontumanbHbix npeobpasoBaHuii V25 pesynbTaToB OCYLLECTBAEHHbIX onTumanbHbix CIUy,
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OMNTMMaNbHbIM MHOXECTBOM WCMONAHUTENEN IFL N . M (87) ontumanbHoro mHoxectsa C3/,
F*VF*LY

LF F* LF*NF LF

M;*L* N (88) npu peweHMM B ONTUMaNbHOM MHOXKecTBe snokaumii CIBy, N;*L* (89) ontumanbHoro
F*VE* LY, F*
F
MHoxecTtBa CI3y, L}Z* (90) B MHTEpecax gocTUKeHna onTumanbHoro nogmHoxkectsa CLl,, C3Py, F*.

* L**
7 _V'F 5 AP
Vs (kyzs, €vzsz) = Xpe=1 azsf*(kvzs' €y25.2) (Zl*=1 a;4f*l*(kV24r Evza2) X

N}*l* . M;*l*n* "
X A3+ n* (kv23, €v23.2) ) Ao2f* 1" n*m* (kv2z) €v22.2) X
n*=1 m*=

I**l*n*m* A% ***
X (Zile (@21 nrme i (Rvz1, €v212) * Vagpim *i*(kVZO'EVZO.l)]>> . (86)

* r f
IF*L};*N;, * MF A - Zf*—l (Zl*—l (Z n*=1 (Z *_1 fl )) . (87)
F*F* LF
Mgy one. Zf*—l (Zl*_l (Z I M ) . (88)
F*'F* LF
N  oF* Lps N
F*L;* - Zf*:]_ 21*21 f*l* . (89)

B Kaxgom cnoe ontumanbHbix npeobpasosaHuii V21-V33 B noacucteme opt ynpasneHus C3IPy,
aBTOPCKMM CNocobOM OCYLLECTBAAETCS MOUCK Opt 3HAaYeHU BXOAALIMX B BbipaxeHus (86) u (94) BecoBbIx
Ko3pdnumMeHTOB ans opt obbeanHeHMa pesynbTaToB 00paboTKM AaHHbLIX, NOCTynawwmx Ha obpaboTky m3
pasnnuHbIx nokaumii CIBy, (89) npu coseplieHnmn B HUX pasnunyHbix CI/;, (88) pasMuHbIMU UCNOAHUTENAMMU
(87) npu pewwenmm pasnmuHbix CI3y, (90) no pasnununsim CII, CIP, F*.

B BbipaxkeHusax (91)-(93) npuBeaéH npumep onpegeneHus ONTUMAJbHbIX 3HAYeHUn BECOBbIX
K03 PULMEHTOB B C/I0€ ONTUMAbHbIX NpeobpasosaHnin V21

&élf"l*n*m*i*(kVZl'£V21.2 )L, ff=1F*1"=1, L}*, n*=1, N)Z‘*l*, m* = 1'M}k*z*n*:

"= L ey &Zlf*l*n*m*i*(kVZL €y211) = azlf*l*n*m*i*(kV21 — 1, &y21.2), (91)

***

Vz*lf*l*n*m*z(kVZL Ey211) = Z i l e [@21p1neme i (Ry21, Eva11) - Voo rnrm - (kv20, €v20.0)]11, (92)
aZlf*l*n*m*i*(kVZL ev212)= (@21 rnmeic (ky21, Eva1a ) -
) v;g;*l*n*m*i*(kvzo' gVZO.l)]]/VZ*If*l*n*m*Z(kV21’ €y21.1)- (93)
OnTumanbHble NpeobpasoBaHma B cnoax V26 n V27 6yayT NoACHEHbI B NOCAEAYIOWMNX CTAaTbAX LMKAA.
B napagurme v NpM3HAKOBOM NPOCTPAHCTBE NPeACTaBAeHHOro B cTaTbe MeToaa (1) - (93) MoXKHO oueHUTb
abdeKTMBHOCTb ONTUMAIbHOIO ynpasneHmsa nogcucremori CIPy, I7§‘§’(kV33, €y33.2) (94) B BUAE Max CcyMMapHOro
BKMaga scex CIB B goctukeHne max ypoBHa Bo3moxkHocTet CIPy, Tepputopumn - max C3U,, 8 CIP, Bo BCcex

C3By 8 xoge CIPy, Tepputopum 3a Bpema Habatogenuns kyss =1, kyss = T = kys3Aty, .-

- . L'
V33 (kV33' 5V33.2) = Z?*=1 &;3f*(kvs3» €v33.2) (Zl*le &§2f*l*(kv32' €y322) X
Ny Mpsps
£ s
x (Z . “;1f*l*n* (ky3z1, €vzi2) (Z ) a;Of*l*n*m* (kv30, €vz0.2) X
n*= m*=

If*l*n*m* s
X - Ao rnrmi (Kv29, Ev29.2) X
i*=

(Z Fram 4 Sorvnemeic (kvas €v282) V;g;*l*n*m*i* (kvzo.evzo.1)])> . (94)

3aKnoueHune
lpedcmasneHHble 8 cmamse Mmamemamu4eckue 0CHo8bl Memooa Mo3eoAsaom:
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— onpedenams Ha Kaxgom wware opt ynpasneHua (B online pexume) Haunydwme peweHua no opt
MCMNO/Ib30BaHUIO BCerga OrpaHuMYeHHbIXx Bo3moxHoctel CIPy,, peanusauma KoTopbix obecrneymBaeT max
ypoBeHb Bo3morxkHocTer CIP, M max cuctemHyto adpdeKTMBHOCTb YNpaBaeHMa ogHoBpeMeHHO Bcemun CIB Bo
Bcex fokaumnax CIBy, Ha TeppuTOpUMN C YH4ETOM TEKYLLEFO COCTOSHUA U cTpaTerndeckux uenen CIPy, npu stom
cornacosblBatoTca notpebHoctn B CIP;, cybbektoB CIB M BO3MOMKHOCTU UX YAOBAETBOPEHMA HAUNYYLLUM
obpasom;

— Npu BblipaboTKe ONTUMaNbHbIX YNPaBAEHUYECKUX pelleHnii nomumo online 06paboTkn dopmupyembix
BHYTPEHHMX AOaHHbIX y4UMbIBAMb MEHSAIOWMECA BO BpemeHM B online pexume onepaTuMBHble AaHHble O
CNOCOBHOCTAX YYaCTHMKOB ayYKLUMOHOB HapacTUTb noTpebasemble Bo3moxkHocTn CIPy, npu nx ucnonb3osaHuu u
[ONONHUTEbHbBIX YCUAMAX NO UX HapaLMBaHMIO 32 CYET aPECHOTO BblAENEHNA HOBbIX PECYPCOB;

— fpedycmampusams Ha KaxXaom Lware opt ynpaB/ieHMA MNoc/iefoBaTe/ibHYl0 MHOrodaKTOpHYH
06paboTKy AaHHbIX B 33 cnosix opt nNpeobpasoBaHWt C YYETOM YHUKANbHOCTU GYHKUMIA U XapaKTepUCTUK
KaXK[oro cnosi — B KaxKAoM c/ioe opt npeobpasoBaHUii CBOW Temn 06paboTKK pacnpeaenéHHbIX AaHHbIX, CBOU
npeAnoyTeHMs B Npoueaypax opt MHOXeCTBEHHOro Bbibopa nobeautenei Ha aykUMOoOHaxX v opt pacnpegeneHuns
KBaHTOB BO3MOXKHOCTeN CIP;, mexay HUMK (Mobeantenn MeHsaITCA Ha KaxKaoM Lware opt ynpas/ieHus), cBoi
Habop ¢akTopoB B MHOropaKTOPHOM aHa/M3e, CBOM BECOBbIE XapPaKTEPUCTUKU Npu opt obbeanHeHun
pe3y/ibTaToB 06PabOoTKM AaHHbIX B Pa3/INYHbIX C1058X opt npeobpasoBaHuit;

— 83qUMOYB8A30Mmb B eAuHbIA npouecc ynpasiaeHue scemu CIB Ha Tepputopumn B XOA€ BbINOJHEHUA
scemu ucnonHutenamm scex C3/1, Bo Bcex nokaumax CIBy npu pewe-

Huu Bcex C33y, no scem Cll, CIPy, Tepputopuuy;

— UCrMoa6308aMb NOCNELHUE AOCTUXKEHUA B 061aCTM MCKYCCTBEHHOTO MHTENNEKTA, LMdpoBoi 06paboTku
[OAaHHbBIX U BbIYUCUTENIbHOW TEXHUKU B LLE/IOM.

MpepacTaBneHHble B CTaTbe MaTeEMATUYECKME OCHOBbI METOAa - OpraHMYecKas 4acTb paspabaTbiBaeMblIxX
aBTOPOM B €AMHOM MPU3HAKOBOM MPOCTPAHCTBE M napaaurme Metogonorun [1] mamemamuyeckux ocHO8
a8MoMamu3uposaHHOU cucmemsl OnNMUMAAbHO20 ynpasneHus C3B Ha meppumopuu, U3s0HeHUe KOmopbix
b6ydem npodonxceHo 8 cAedyouux Cmamoax YUKa.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. YcrioroB HO.A. MaTtemaTMyeckMe OCHOBbl METOZO0NOMMK ONTUManbHOro online KBaHTOBOrO aAanTMBHOMO
yNpaB/eHNA COLMANIbHO-9KOHOMUYECKMMWN B3aMMOLENCTBUAMM Ha Tepputopmn. Yactb 1: ABTOpCKME METoAbl U
MmaTemaTUyeckme MoAe M ONTMMA/IbHOTO YNPaBeHUS, iexkalume B pyHAaMeHTe CO34aHUA U Pa3BUTUA METOL0/10TUN
[Tekct] // MexayHapoaHbIi HayuHbIN XypHan MHHOBaUMOHHan Hayka. 2025. Ne8-1/2025. C. 51-64.
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OCOBEHHOCTHU U NEPCNEKTUBbI PA3SBUTUA MYJIbTUMOA/IbHbIX 3E/TEHbIX XABOB

AHHOTauuA
B paHHOM cTaTbe WcCnenoBaHbl OCOBEHHOCTU pPasBUTMA  MY/IbTUMOZA/IbHbLIX «3e/ieHbIX» Xabos.
AHanM3npoBanca MMPOBOM OMbIT MU BbIABAAANCL KAKOYEBbIE WMHCTPYMEHTbl TpaHChOpMaUUM TPAHCNOPTHbLIX
XaboB. Ha ocHOBe W3yyeHMA KeWCcoB BeayWMX MeKAYHAPOAHbIX XaboB M TPAHCMOPTHbIX KOMMAHWUM
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CMCTEMATU3UPOBAHbI NPUMEHAEMbIE TEXHONOMMU U NPUHLMNMbI. BblSBNEHbI OCHOBHbIE HaMNpaB/ieHUA Pa3BUTUA
3e/1eHbix XaboB: aHEpPreTUYECKUit nepexoq U aNeKTpnudmKaumua, cTtpaTtermyeckmMini MoaasibHbln CABUF, ryboKas
umdpoBM3auma, BHeAPEHNE NPUHLUMNOB LUPKYAAPHOM SKOHOMMUKM, a TaKKe IKOCTUMY/IMPOBaHME.
Kntouesble cnosa:
MYJIbTUMOZANbHOCTb, 3€/1€HbI Xab, TPAHCNOPT, IOTUCTUKA, UMDPOBU3aALUS, IKONOTMYECKUI cnea.

FEATURES AND PROSPECTS FOR THE DEVELOPMENT OF MULTIMODAL GREEN HUBS

Abstract

This article examines the characteristics of multimodal green hub development. It analyses global
experience and identifies key tools for transforming transport hubs. Based on a study of case studies from leading
international hubs and transport companies, the technologies and principles used have been systematised. The
main directions for the development of green hubs were identified: energy transition and electrification,
strategic modal shift, deep digitalization, implementation of circular economy principles, and eco-stimulation.

Keywords:
multimodal logistics, green hub, transport, logistics, digitalization, environmental footprint.

B ycnoBmaAx ycuanBalOLWLErocA BHMMaHMA K COXPaHEHMUIO OKpPY)KaloweW cpedbl U KAMMATUHECKUM
M3MEHEHMAM AKTya/IM3MPyeTCa 3aZavya CHUMKEHWA BO3LENCTBMA PasHblX BUAOB TPAHCMOPTA B LEHTpax, rae
CXOLATCA KPYMNHeNLne mexayHapoaHble rpy30Bble NOTOKKU. MpKU 3TOM CEKTOP NOTUCTUKU BHOCUT 3HAYUTENbHbIN
BK/1ag, B 3arpA3HEHUE OKpYKalolel cpeabl M, CnefoBaTeNbHO, B U3MEHEHWE KaumaTa [6, c. 25]. Mpu sTom
rno6anbHbIA PbIHOK MY/JbTMMOAA/IbHBIX TPAHCMOPTHbIX XaboB AEMOHCTPUPYET ycToMumBbI pocT. B 2024 roay
ero oueHusanca B 47,58 mapg gonn. CLUA [3]. OxkmnaaeTca, 4to pbiHOK BblpacTeT ¢ 51,57 mapg gonnapos CLUA B
2025 roay ao 114,79 mnpg gonn. 8 2034 roay [3].

Mo nporHo3sam, B Poccum K 2030 rogy 06bem pbiHKa 3e/1€HOM IOTUCTUKN MOXKET NPEBbICUTL 2 TPJIH pyo6 [2].
PocT HanpAmylo COMPAXKEH C 3KOJIOTMYECKMMMU MMMEPATMBAMM, TaK KaK «MPUMEHEHUE MYNbTUMOLANbHbIX
nepeBo30K... MO3BONAET COKPATUTLb Bblbpocbl CO, Ha 10-20% B 3aBUCMMOCTM OT pernmoHa M cneumnduiku
nepesoskm» [5, c. 4].

Lenblo faHHOro ucciefoBaHUA ABASETCA aHA/IM3 NPAKTUKU Pa3BUTUA My1bTUMOLA/bHbIX 3e/1eHbIX XaboB
1 BblfiB/IEHME COBPEMEHHbIX 0COBEHHOCTEN 3TOro FN0H6aNbHOrO ABAEHUA, ANS Yero 6yAeT U3yUeH ONbIT BeAYLMX
MEXAYHAPOAHbIX IOTMCTUYECKUX LLEHTPOB.

MynbTMMmoaanbHbii xab npeactaBnser coboin NOrMCTUYECKUIA y3en, KOTOPbIN MHTErpupyeT pas/inyHble
BMAblI TPAHCNOPTa (aBTOMOOWbHBIN, KEeNe3HOLOPOMKHbIN, MOPCKOW, BO3AYLIHbIM U TpybonpoBOAHbIN) AnA
obecneyeHnsa sopoexkTMBHOW U becnepeboiiHoi nornctukm [1]. «MynbTMUMoganbHaa TPAHCMOPTUPOBKA
nogpasymeBaeT UCMNO/Ib30BAHME HECKOIbKMX BUAOB TPAHCNOPTa A/1A AOCTaBKM TOBapa... MPY 3TOM KaxAbl BUA,
TpaHcnopTa BblOMpaeTcA B 33aBUCMMOCTM OT ero 3HeprodpPeKTUBHOCTM, CTOMMOCTM W  IKONOTUYECKOW
YCTOMUYMBOCTM. ITO OAMH U3 KNKOYEBBIX CNOCOBOB CHUNKEHUA yraepoaHoro cnena» [4].

B 3KOHOMMKe OCHOBHOE BAMAHME HA 3KOJIOTUIO CBA3AHO C AOMMUHUPOBAHMEM MCKOMAEMOrO TOMJIMBA:
«OCHOBHAA 4acTb YrAepoAHbiX BblIOpPOCOB B TPAHCMOPTHOM JIOTUCTUKE MPOUCXOAMUT B MPOLECCE CHUraHWA
MCKOMaemoro TOnAuBa... ABTOMOBUAbHBIN TPaHCNOPT — A0AA B BbIOpOCax yraekucnoro rasa 72%, MOpPCKOM
TpaHcnopT 23%» [4]. Takum obpasom, Xxabbl, KOHLEHTPMPYA MOTOKWU, CTAHOBATCA KaK TOYKAMM BbICOKOrO
BO3JENCTBMA Ha OKPYy)KaloWylo cpeny, Tak M KAKYEBbIMM MAOWAAKAMWU ANA BHEAPEHWUA peLeHWin No ero
CHUKEHMUIO.

OTBETOM Ha 3T BbI30BbI BbICTYNAET KOHLUENUUSA «3eN1eHOM IOTUCTUKMY, KOTopaa «npeactaBnseT coboi
LLe/IOCTHbIN NOAX0A, HanpaBAeHHbIN Ha CHUXKEHWE BO3AENCTBMA JIOTUCTUYECKUX MPOLECCOB HA OKPY)KatoLwyto
cpegy» U onpeaenAeTcA «KaK CTpaTterva ynpas/ieHWA LLenoYykamu MOCTaBOK, KOTOpasa CBOAUT K MMHUMYMY
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yrnepoaHbli cnep, aeatenbHoctn» [6, ¢. 28]. Ee KntoueBble NPUHLMNBI U MUHCTPYMEHTbI CUCTEMATU3MPOBAHDI B
[oKnage MexayHapoLHOro sSKoHOMUYecKoro Gopyma: NpPon3BOLACTBO U MCMO/Ib30BAHNE SKOTIOTMYECKN YNCTOTO
TONAMBA, CTPOUTENBCTBO 3SKOJIOTMYECKM UMCTON MHOPACTPYKTYPbl M UMOPOBM3ALMA U 3KONOMM3aLma
onepaumoHHon peatenbHoctn [5, c. 4]. Ha npakTMKe 3TO BblparkaeTcA BO BHEAPEHWUU 3NEKTpPOMoObUNeNn,
ncnonb3oBaHMe BeperoBOro 3/1EKTPOCHAOKEHNA CyA0B, Pa3BUTMM BOAOPOAHOM WMHOPACTPYKTYPbl, @ TaKXe B
undposM3aLMm Yepes NaaTGopmMbl 414 ONTUMU3ALLMM NOTOKOB U |oT [6].

CoBpeMeHHble TeHAEHLMM pPa3BUTMA HanpAMyt CBf3aHbl C AeKkapboHusauumen: «TeHgeHUMA K
[eKapbOoHU3aLUN NOTUCTUKN, USMEHEHMUIO IHEPFETUKM U MOLEPHM3AUMM MHPPACTPYKTYPbI PacnpoCTpaHAEeTCA
no BCEMY MUPY M YCKOPAET BHeAPEHME NepesoBbiX MeXMOAaNbHbIX y310B» [3]. Cpean KntoueBbIX TEHAEHU M
BblAENAETCA «yBE/NYEHME 401N SKONOTUYHBIX CKNAL0B M TPAHCMOPTa», KPOCT MyNbTUMOAANbHbIX MEePEeBO30K C
AKLEHTOM Ha 3KONOMMYHOCTb» U «BHMMaHME K yCTOMYMBOMY pasBuTUO U ESG-Kputepuam» [2]. SkcnepTbl
YTOYHALOT, YTO UMPPOBM3aLMA TOTUCTUHECKMX MPOLLECCOB AAET AOMNONHUTENbHbIE BO3MOXKHOCTU A/1A CHUMKEHNA
BblbpocoB. MpMMEHEHME TEXHONOMMI 6O/bLUMX AAHHbIX MO3BOAAET He TO/IbKO Y/AYYWWUTb 3KOHOMMUYECKUe
NoKasaTe M, HO M 3HAYUTENIbHO CHU3UTb «3KONIOTUYECKU cneay» [2].

Takum 06pasom, pasBuTME MYyNbTUMOZAA/IbHLIX 3eNeHblX XaboB B mupe U Poccum ABUMKETCA MO NyTu
WHTEerpauMm nNpmMHUUNOB YCTONYMBOCTM B MHOPACTPYKTYPHOE NJaHUPOBAHUE, TEXHO/IOTMYECKOEe OCHALLEHME U
onepaunoHHoe ynpas/eHue.

AHanus nepefoBOM MeXXAyHAapPOAHOM MPaKTUKM NO3BONAET BblABUTb YETKME CUCTEMHbIE HAMNPaB/ieHUA B
Pa3BUTUN MYNIbTUMOAA/bHbIX 3e/1EeHbIX Xab0B, KOTOPbIE TPAHCHOPMUPYIOTCA U3 TOYEK FPY30NepPEeBasKMN B LLEHTPLI
yrnpaB/iieHMA YCTOMYMBLIMM LLEMOYKAMM MOCTAaBOK. [pM 3TOM MCNONb3YeTCA WMPOKUIA apceHan MHCTPYMEHTOB
npeobpasoBaHus B 3eneHblit xab. Hanpumep, KatoveBble MHCTPYMEHTbI «3eN1eHON» TpaHchopMauumn B xabax
Potrepaama wu [yicbypra oOxBaTblBalOT HECKOJIBKO B3aMMOCBA3AHHbIX HanpasneHui. OCHOBY cocTaBaseT
SHepreTMYecKUin nepexon, peanunsyembii 4yepe3 beperoBoe 3snekTponutaHve cyposB (Shore Power),
3anpaBoYHYy0 MHOpacTpyKTypy ana CMI n cosgaHne NONHON LEeNnoYkn «3eneHoro» Bogopoaa. OnepaunoHHyo
addekTMBHOCTL obecneymBaeT umdposasa nnaTpopma «Pronto», KOOPOUHUPYIOLLAA BCEX YYACTHWUKOB
NIorncTUYecKkom uenun. Jns coKkpalleHma BbiIbpoCcoB OT aBTOTPAHCNOPTA NOPT AeaeT CTaBKy Ha MOAANbHbIM CABMT,
aKTMBHO pPa3BMBaA BbiBO3 Py30B MO BOAE M XKene3HOW [A0pore, a TaKkKe BHeApAA aBTOMATU3UPOBAHHYHO
KOHTEMHEPHYIO AOPOry MeXay TepMUHaNaMn. YHUKaNbHbIM MPOEKTOM B 061aCTU LIMPKYNAPHON SKOHOMMKM
asnaetca «Porthos» no ynaBaAMBaHWIO M noasemMHoOMy XpaHeHuto CO,. PUHAHCOBbIM CTUMYJIOM  AAA
CYAOBMAAENbLUEB CAYKUT CUCTEMA CKMOOK Ha nopTtoBble cHoOpbl ANA CYAOB C BbICOKMM 3KONOTMYECKUM
pentuHrom [8].

Typeukne KomnaHuu «Aras Cargo» u «Arkas Line» [EMOHCTPUPYIOT KOMMNEKCHbIA noaxon K
«03e/leHeHUto» onepauuii, GOKYCUPYACb HA MNPaKTUYECKUX WMHCTPYMEHTax C M3MepMMbIM pe3ynbTatom. B
obnactn anektpuoduKaummn «Aras Cargo» peanusyeT niaHomepHoe OO6HOBNeHWe aBTomapka: 3a 2023 rog
KOMMaHWA yBenYMna napk snektpomobuneir Ha 47%, npuvobpeta 31 eauHMLY TEXHUKM, 4YTO ABAAETCA
KOHKPETHbIM LLAroM Mo 3aMeLLEHUIO AN3e/IbHOro TpaHcnopTa. LUnudposasa onTMmmnsauma BbICTYNaeT KAoYeBbIM
WHCTPYMEHTOM noBbiweHUA 3ddeKTUBHOCTU: 06e KOMMNAHUU aKTUBHO UCMONb3YIOT cucTeMbl GPS-cnexxeHus u
cneumanunsmposaHHoe MO gns NOCTPOEHUS MapLPYTOB. ITO MO3BOMASET MUHMMU3INPOBATL MyCTble Npoberwy,
ONTUMMU3NPOBATL CTU/b BOXKAEHUA U, KaK CNeACTBUE, CYLLECTBEHHO CHUMXKATb PACcX0/, TONIMBA U CBA3AHHbIE C HUM
Bblbpocbl CO,. MMapannenbHo BHeAPAIOTCA ONEPaALMOHHbIE MHHOBALUMM ANA CTPYKTYPHOro NOBbIWEHMA
addekTMBHOCTU. «Arkas Line», Kak KpynHbIi MOPCKOW NepeBO3YMK, pa3pabaTbiBaeT U BHEAPSET aHANOTUYHbIe
cTpaTernu AN CHUXKEHUA YyrnepoaHOro cneaa B cygoxoacrse [6].

PaccmoTpeHWe  HEKOTOPbIX  peanbHbiX  Kelcbl OT  r106anbHbix XaboB A0  perMoHanbHbIX
pacnpefenuTenbHbiX LEHTPOB YKa3blBAaeT HAa KOHBEPrEHLMIO HECKO/IbKMX CTPATENMYECKMX HAaNpPaBieHUA.

Bo-nepBbix, 3TO TOTaNbHaA 3NeKTPUPUKALMA M NEPEXOL Ha aNbTEPHATMBHbIE BUAbI TONAMBA. Ha npumepe
HoBoro xaba komnaHuu DPD B JToHAOHE BUAHO, KaK MPUHLUMN KHUKAKUX AM3e/bHbIX aBTOMOOMNen» peanmsyercs
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yepes UHTErpaLmio CoTHEYHOM reHepaLLmnmn, macluTabHom 3apsaHoin MHbpacTpyKTypbl ana 500 anekTpomobuneit
M ncnonb3osaHue buotonamea HVO ana cneutexHuku [7]. AHanormyHo, xab PoTTepgam genaeTt CTaBKYy Ha
WMHOPACTPYKTYPY 3apAdKu cyaos ¢ bepera, LNG u «3eneHblin» Bogopod, a AsponopT CXMNX0A — Ha MOAHYH
3NEKTPUDUKALMIO HA3EMHOTO TPAHCMNOPTA U CHabXeHMe CaMOoNeToB YCTOMUYMBLIM aBUALMOHHbBIM TONANBOM [8].

BTopon KnoyeBOl TpeHA — CTpaTerMvyeckMi MogafbHbIM CABUT B CTOPOHY HU3KOYIAepoaHbIX BUOOB
TpaHcnopTa U ux b6eclioBHan MHTerpauma. Ayncbyprckuii xab asnsetca npumepom, rae 6onee 50% rpysos
nepeBo3nTCA NO penbcam, a NoTeHUMan pekn PeliH ncnonbsyeTca makcumanbHo [8]. PoTTepaam AnA BbiBO3a
rPy30B M3 MOpTa aKTMBHO Pa3BMBAET BHYTPEHHWIA BOAHbLIVA TPAHCMOPT U }KENEe3HYH A0POry, YTo COKpalaeT
3aBUCMMOCTb OT FPY30BMKOB. ITOT NOAXOL BEAET K 3HAUNTEIbHOMY CHUMKEHMUIO BbIGPOCOB, NOATBEPKAAA TE3NC
0 TOM, YTO UCNONb30BaHME MYJIbTUMOAA/bHbIX MapLLIPYTOB NO3BOIAET COKPATUTb Bbibpockl CO, Ha 10—20%.

B-TpeTbux, B 3eneHbix xabax oTmeuaetca rnybokas uMPPOBM3aALMSA U CO34AHUE WHTENNEKTYasIbHbIX
cuctem. Mnatdopma «Pronto» B PoTreppame, oO0beAMHAOWAA AaHHbIE BCEX YYAaCTHUKOB LIENW, CAYKUT
WHCTPYMEHTOM He TONIbKO 9KOHOMMYECKOM, HO M IKOJIOTMYECKOM ONTUMM3ALMM, COKPALLLAA BPEMA OXUAAHUA U
npocton. Typeukana KomnaHusa «Aras Cargo», MPUMEHAS CUCTEMbI CAEKEHUA U ONTUMM3ALMM MapLIpPYyTOB,
OEMOHCTPUPYET, KaK UMPPOBble MHCTPYMEHTbI MO3BOAAOT 3GPEKTUBHO YNPaBAATb TOMJIMBOM WM CHUMKATb
BbIGpOCHI Ha ypoBHE aBTONapka [6].

YeTBepTblt TpeHA — GOPMMPOBAHNE 3aMKHYTbIX NPOU3BOACTBEHHO-IOMMCTUYECKUX UUKIOB U CUMMOBMOS3.
MpoekT «Porthos» B PoTTepaame no ynasansaHuio u xpaHeHuto CO, 1 Ucnonb3oBaHWe U3ObITOYHOrO Tenaa oT
3aB0og0B A5 oborpeBa TepMuHaNoB B [lyncbypre NoKasbIBaloT Nepexos K UMPKYASPHOM SKoOHOMUKe [8].

HemanoBaxKHo 0cOBeHHOCTbIO ABAAETCA PEryAATOPHOE N SKOHOMUYECKOE CTUMYIMPOBAHUE K3E/1IEHOO»
noBegeHNA KAMEHTOB, KaK, Hanpumep, CUCTEMA CKMAOK Ha MopToBble cOOpbl A/A 3KOMOMMYHbLIX CYAOB B
Potteppame unm guddepeHumauma Tapudos B asponopTy Cxunxon. ITOT KOMMAEKCHbIA noaxod, rae
«UHCTPYMEHTbI... LOMKHbI PaboTaTb B coyeTaHuM, 4Tobbl obecneunTb Ob6LLECUCTEMHYIO AeKapboHM3aumo U
addeKkTMBHOCTLY [5, C. 4].

TakMm 06pasom, co3gaHme 3e/eHbIX MyIbTUMOAANbHbIX XaboB — 06LWeMMpoBan TEHAEHLMA N KOYEBbIE
npoLecchl pa3BnBaroTCA No 06LWMM cxemaM. B Tabanue 1 0606LWeHbl KAtoYeBble MPUHLUMMNbI U TEXHOOMMU 3TOFO
npouecca.

Tabanuya 1
CuctemaTtmsaums MUPOBOTO OMNbITa OPraHM3aLUn MyIbTUMOLANbHbIX 3e/1eHbIX XaboB

MpuHUMN «3eneHon»
JNIOTUCTUKM

TexHONOrMN U UHCTPYMEHTDI

Mpumepbl U3 xabos

1. DHepreTUUeECKUi Nnepexogq,

3apsaaka cynos c bepera, anekTpomobunu,
Bogopog, LNG, SAF, BU3.

PoTtTrepaam (3apaaka cynos c 6epera,
Bogoposa), Cxunxon (anektpobycsl, SAF).

2. MogaanbHblii caBur

YcuneHve ponu /4 v peyHoro TpaHcnopTa,
MHTEPMOJa/bHbIE PELIeHUs.

Oyiicbypr (/n >50%), Pottepaam (6apsKu,
Container Exchange Route).

3. Undpposusaumsa n
onTMMM3aUUA

loT, Big Data, eanHble noructnyeckme
nnaTdopmMbl, KYMHOE» NIAaHUPOBAHUE.

Pottepaam (Pronto), Bce xabbl (TOS — Terminal
Operating Systems).

4. KpyroBoe xo3ai1cTBO U
cumbunos

YnasnmnsaHue CO,, ucnonb3oBaHue
NPOMbILLNEHHOrO TeNAa, 3aMKHYTbI€ LIUK/bI.

Pottepaam (Porthos), Ayiicbypr (Tenno ot
3aB0O/0B).

5. «3eneHble» KOHTPAKTbI U
Tapudbl

JKo/IorMyecKme penTuHr, guddepeHumaumns
cb0pOoB, rpaHThbI.

Potrepaam n Cxunxon (CKMAKM ans
«3eNeHbIX» CYy0B/CamoNeTos).

6. UHHOBaLMUOHHaA
«3eneHan» MHPpPACTPyKTypa

3apaaHbie/6yHKepPOBOYHbIE CTaHLMK,
BblAeNeHHble 31eKTPUULIMPOBAHHbBIE MYTU.

Cxunxon (3apagHble cTaHuuu), PoTtepgam
(MHpacTpyKTypa Ans Bogopoaa).

McToYHMK: pa3paboTaHo aBTOpOM

B Poccum pasButMEe MyNbTUMOAA/bHbLIX 3€NeHbIX XaboB HaxoAMTCA Ha Ha4yaAbHOW, HO AMHAMWMYHOM
cTaguu, onpefensscb Kak rn1obanbHbiMW TpeHAamM, Tak U crneunduKold HALMOHANLHON 3IKOHOMWMKM MU
reorpapun. «Cnpoc Ha YCTOMUMBYHO NIOTUCTUKY B PoCCMM OnpeaenseTca... MOBbIWEHHbIM BHMMaHUEM K
9KO/IOTMYHOCTU... POCTOM CMPOCa Ha PermoHasbHble U MybTUMOZA/IbHbIE NEPEBO3KMU... [U] undposmaumen»
[3]. KntoueBbim pgpaiiBepom ana Poccuu siBAsSieTCA MepeopueHTaLMsa rpy3onoTOKOB M Pa3sBUTME BOCTOYHOTO
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HanNpaB/AeHUA, YTO aKTyanM3MpyeT 33434y co3gaHma 3GEKTUBHBIX U SKOJOMMYHbBIX TPAHCMOPTHbLIX Y3/10B Ha
OCHOBHbIX KOPMA0pPaXx, BKAOYAA nogxoabl K CeBepHOMY MOPCKOMY NyTW.

Ha Tekywuit MOMeHT B cTpaHe GOPMUPYIOTCA OTAE/bHbIE 3/1EMEHTbI 3KOIOTMYHOW MYNbTUMOLAIbHON
MHOPACTPYKTYpPbI, XOTA LENOCTHble Xabbl ypoBHA PoTTepgama wau [yicbypra noka B cTagum paspaboTku.
Ningepamm no BHeAPEHUIO «3eMEHbIX» CTAaHAAPTOB, MO OLEHKAM 3KCNepToB, ABAATCA MOCKOBCKUI PErnoH 1
LleHTpanbHbI pesepanbHbIi OKPYT, r4e [01A TaKUX PeLEeHU B KPYNHbIX TOMMCTUYECKUX LEHTPaX AocTuraeT 15—
18% [2]. PeanusytoTca NpoOEKTbl TPaHCMOPTHO-NepecagoyHbiX y3noB B MockBe, okosio 130 M3 KOTOpbIX
3aMN/laHMPOBAHO K CO34aHMI0, YTO ABAAETCA OCHOBOWM ANA Pa3BUTMA NACCa*KUPCKOM U, NOTEHLMANbHO, FPy30BOWA
MY/NbTUMOAANIbHOCTM C SKONOTUYECKUM aKLeHTOM [1]. BeayLume normctuyeckne onepaTopbl HAYMHAKOT BHEAPATD
oTAeNbHble NPAKTUKK: «[lenosble JIMHUU» UCMONb3YIOT TEXHWUKY CTaHAapTa «EBPO-5» U Bbiwe, NepexoaaTt Ha
3/IEKTPOHHbIN AoKymeHToobopoT, a K «®PuHUHBecT» n «JIOTOMEP» pasBMBalOT KPyMHble TPAHCMNOPTHO-
JNIOTUCTUYECKME LEHTPbI B KAOYEBbIX Y3/1aX, 3aK1aAblBas B MPOEKTbl NMPUHUMUMNLI MYyAbTUMOAANbHOCTU. PacteT
WHTEepec K rasomoTopHomy Tonamey (MeTaH, CIMIM) Kak K NepexogHOMY pelleHUto oS TAXEN0ro TpaHcnopTa U
KenesHow goporwm [2].

OCHOBHble NepPCNeKTUBbI PA3BUTUA CBA3AHbI C MHTErpauMen 3TUX Paspo3HEHHbIX UHULMATUB B eAUHYIO
HaLMOHaNbHyo cTpaTermto. Oxunpaercs, 4to «K 2030 roay o6bem pbiHKa 3e/1€HOM NOTUCTUKM B Poccum moxkeT
NpPeBbICUTb 2 TPAH py6.» [3]. 9TO NoTpebyeT KOHUEHTPALUM YCUANIA HA HECKONBKUX HanpaBaeHUsX.

Bo-nepBbIx, CTUMY/IMPOBaHME MOAA/NIbHOIO CABMIA Ha CYLWECTBYOLWMX XxabaX, TakMX Kak nopTbl (nopt
CaHkT-MeTepbypr, HOBOPOCCMICK) MAM TPaHCMOPTHbIEe Yy3/4bl Ha TpaHccube, 3a cyeT yBeAMYEeHMA [O0au
3N1EeKTPUPULMPOBAHHOIO KeNe3HO40POXKHOIO U PEYHOro TPAHCMNOopPTa B BbiBO3e/3aB03¢e rpys30s.

Bo-BTOpbIX, pa3BepTbiBaHME 3aMnpaBOYHOM M 3apAAHON MHPPACTPYKTYpPbl ANA aNbTEPHATUBHbLIX BUAOB
Tonauea (CMI, BoAoOpoA, 3SN1eKTPO3HEPrua) B KNOUEBbIX Y31ax.

B-TpeTbux, co3gaHue undpoBbIX nNAaTopm ANA  KoopauHauMm  paboTbl  BCEX  YYACTHWKOB
MYNbTUMOZANbHOW MNEPEBO3KWU, aHaNOrMyHbIXx «Pronto», 4TO MO3BOAUT ONTUMM3MPOBATb CTbIKOBKY BWAOB
TPaHCNOPTa U MMHUMM3MPOBATb SKONOTUYECKUI Cnea,

B-4eTBepTbIX, Ba)KHEMLIMM LIArOM CTaHeT pa3paboTKa M BHeApeHWe HALMOHANbHOM CUCTEMbI 3e/1eHbIX
Tapudos 1 npedepeHUNA ANA NONb30BATENEN IKONOMMYHBIX BUAOB TPAHCNOPTa U CYAO0B, YTO AOKa3ano CBOHO
30 PEKTUBHOCTb B MeXAyHapoAHON npakTuke. To ecTb NyTb PoccMm K CO34aHUIO KOHKYPEHTOCMOCOOHbLIX
MYNbTUMOZA/bHbIX 3€/1EHbIX XabOB NEXUT Yepes afanTaLumMio MUPOBOTO OMbITa U KOMIM/IEKCHOE BHEAPEHUE YiKe
anpoburpoBaHHbIX B MUPE MHCTPYMEHTOB B PaMKaX HaLMOHA/bHbIX MHOPACTPYKTYPHbIX MPOEKTOB W NPOorpamm
YCTONYMBOrO PAa3BUTUA KPYMHbIX IOTUCTUYECKMX KOMNAHWN.

Takum o06pasom, Begylime MUPOBblE TPAHCMOPTHble Xabbl Gosiblie He (OKYCUPYOTCA TOMbKO Ha
3$dEKTUBHOCTU U MPONYCKHOM CNOCOBHOCTU. UXx HOBaA KOHKYPEHTHas cTpaTterMa — 3TO YCTOMYMBOCTb. OHU
CTaHOBATCA LEHTPaMM BHeAPEHUA MHHOBALMIM, «3eN1eHO» SHEePreTUKM U TeCHOW KOOPANHAL MM BCEX YYaCTHUKOB
uenu ana MMHUMM3aLUMM obLero yrnepoaHoro cneaa, AencTBya Kak gpaiBepbl 3KON0TMYECKoM TpaHCchopmaLLmm
BCEN TPAHCNOPTHOM OTpacau.

N3 MmMpOBOro onbiTa MOXHO BbIAENUTb K/OYEBble MNPUHUMMLI  GYHKLMOHUPOBAHUA 3€/1eHOro
MY/AbTUMOAA/IbHOIO Xaba:

® CMCTEMHOCTb, KOT4a ycnewHble Xabbl COYETAalOT HECKOIbKO HaMpaB/ieHui (TONAnBo, MHPPACTPYKTYpa,
undpoBM3aLMA, peryInpoBaHune), a He BHEAPAIOT TOYEYHbIE PELLEHUA.

e [lpvopuTeT OTAAETCA SNEKTPUPUKALUMM — HA3eMHbI TPAHCMNOPT W CTauMOHapHoe o0b6opyaoBaHWe
nepexoasT Ha 3/IEKTPOIHEPTUIO.

o MynbTUMOZAAbHbIV CABUIM, KOTAa NPOUCXOAUT CO3HATE/IbHOE YBE/IMYEHNE A0U KeNe3HOLOPOKHOIo
W BOAHOTO (B T.4. BHYTPEHHEro BOAHOI0) TPAHCMOPTA B IOTMCTUYECKUX LensaX.

o CTUMY/IMPOBaHWE MepPeBO3YMKOB K COBNIOAEHUNIO 3E/1EHBIX HOPM, @ He NMpUHYXAeHWe. Mcnonb3yoTes
9KOHOMMYECKME MexXaHU3Mbl (CKUAKKM, aubdepeHUMpoBaHHble Tapudbl) A8 MOOLWPEHUA «3E/IeHOro»
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noBeseHns KNMeHTOB.

® [ocToAHHan LppoBmnsauma naaTdopm — co3gaeTcs U pasBMBAETCA eaMHOE MHPOPMALMOHHOE S4P0 ANA
KOOpAMHALMM U ONTUMM3ALMM BCEX NPOLLECCOB.
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NPOBNEMbI COB/IIOAEHNA CPOKOB U CTALUIA NOCTAHOBKU HA YYET BECXO3AMCTBEHHbIX
HEABUXUMbIX BELLLEA: MYHULUNANIbHAA NPAKTUKA

AHHOTauuA

CtaTbl nocBfieHa aHanuM3y 6GapbepoB npu odpopmieHUN Becxo3anHOM HeABUMMKMMOCTU B
MYHUUMNANbHYIO cobBCcTBEHHOCTb. ABTOp uccneayeT npobnembl B3aMMOAEWCTBMA OPraHOB MECTHOrO
camoynpasfieHuna ¢ PocpeecTpom 1 KPUTUKYET M3BbITOYHOCTb FOANYHOIO CPOKA OXUAAHMA Nepes obpalieHnem
B Ccy4. Hay4Has HOBM3Ha 3aKAl04aeTca B NpeasioxeHnn aupdepeHunpoBaHHOro Noaxoaa K CpoKam NOCTaHOBKM
Ha y4yer.

Kntouesble cnosa:
6ecxo3aiiHoe MMYLLLECTBO, MyHULMNAIbHAA COBCTBEHHOCTb, rOCYAapCTBEHHAA PErMcTpaLmsa, CPOKU NOCTaHOBKM
Ha y4JeT, HeaBUKMMble BeLM, MyHMUMMNANAbHAA NPAKTMKa, PocpeecTp.

Volkova V.V.
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PROBLEMS OF OBSERVING THE DATES AND STAGES OF REGISTERING
UNMANAGED REAL ESTATE: MUNICIPAL PRACTICE

Annotation
The article is devoted to the analysis of barriers in the registration of ownerless real estate in municipal
property. The author explores the problems of interaction between local government bodies and the Federal
Service for State Registration, Cadastral Records and Cartography and criticizes the redundancy of a one-year
waiting period before applying to court. The scientific novelty lies in the proposal of a differentiated approach to
the terms of registration.
Keywords:
ownerless property, municipal property, state registration, terms of registration, real estate, municipal
practice, Federal Service for State Registration, Cadastral Records and Cartography.

Mpobnema 3GPEKTUBHOrO YMpPaBAEHUA WMYLLECTBEHHbIM KOMMIEKCOM Ha YPOBHE MYHMLMNANAbHbIX
06pa3oBaHUt B coBpemeHHOM Poccum octaeTca ogHoW n3 Hanbonee ocTpbix U TpyLHOpPaspewnmblx. Hanmuume
3HAUMTE/NIbHOrO KOJ/IMYECTBA «HUYENHbIX» O6BEKTOB — OT 3abpOLIEeHHbIX MPOMbIWAEHHbIX 34aHWIA 40

HEeAOCTPOEHHbIX XWbIX OOMOB — HE€ TOJIbKO CHWUXKaeT 06LLI,YI-O MHBECTULLMOHHYKO NPUBIEKATE/NIbHOCTb
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TEPPUTOPUI, HO M CO3ZaeT NpsAMble Yrpo3bl 6€30NacCHOCTU rparkaaH, CTaHOBACb O4araMm aBapUMHbIX CUTyaLLUi
M KPUMWHOTEHHOM aKTUBHOCTU. [eNCTBYIOWMNN MEXaHMU3M Jleraim3aumm Takux OObEKTOB, 3aKPEnaeHHbINn B
cTaTtbe 225 paxaaHcKoro Kogekca PP [1], npeanonaraeT C/IOXKHYO MHOTOCTYMEeHYaTyo npoueaypy, Kotopas B
COBPEMEHHbIX SKOHOMUYECKUX pPeansax 4EMOHCTPUPYET CBOK MHEPTHOCTb M YPE3IMEPHYHO 3aTAHYTOCTb.

MepBMYHanA cTagusa Neranmnsaumm oo6bekTa HauYMHAETCS C ero NOCTAaHOBKM Ha Y4YEeT B KayecTBe 6ecx03aMHOoro
B OpraHax PocpeecTpa no 3afBNEHUI0 OPraHOB MECTHOrO camoynpasneHus. OAHAKO yXKe Ha 3TOM 3Tane
MyHUUMNANbHbIE  0OpasoBaHWA  CTA/IKMBAlOTCA C  Cepbe3HbiMM  bapbepamu  MeXBeLOMCTBEHHOTrO
B3anumogencreua [5]. OcHOBHaA TPYAHOCTb 3aK/toyaetca B npobieme MaeHTMOUKAUMM OOBEKTOB: 3a4acTyto
PocpeecTp BbIHOCMT OTKa3bl B MOCTAHOBKE Ha YY€eT MO NPUYUHE OTCYTCTBMA TOYHbIX KaAaCTPOBbIX CBEAEHUI UK
M3-32 HAJIOXKEHUSA T[pPaHML, Y4YacTKOB. ITO BbIHYXAAET MyHMUMNANMTETblI MNPOBOAUTL AOPOrocrosiiue
KagacTpoBble paboTbl 3a cyeT M 6e3 Toro AedUUUTHbIX MECTHbIX OIOAMKETOB €ele A0 TOro, Kak 0ObeKkT
odnuUManbHO NpUOBpPeTeT CTaTyC NEepCcrneKkTMBHOro aktuea. CuTyaums ycyrybnsetcs MHPOPMaLMOHHbBIM
BaKyyMOM, Koraa cbou B cUCTEME MEXKBEAOMCTBEHHOIO 3/1eKTPOHHOIO B3aMMOAeNCTBUA 3aTATMBAIOT NOJIlyYeHNe
aKTyanbHbIX BbIMMCOK M3 EFPH, ocobeHHO B OTHOWEHMW NpaBs, BO3HUKWKUX A0 1998 roga [2]. Hepeako
PErnCTPUpPYIOWLME OpraHbl NpeabaABAAloT M3bbITOYHbIE, @ MOPOA U HEBbINONHMMbIE TpeboBaHMA K
[0KasaTeNbcTBaM TOr0, YTO COOCTBEHHWK AENCTBUTENbHO HEWU3BECTEH WM/IM OTKAas3asicAa OT CBOMX MpaB, yTo
npeBpaLLaeT TEXHUYECKYIO NpoLeaypy B 3aTAXKHOMN lopuanYecKuii cnop.

LeHTpanbHOM npobaemMon CyLecTBYIOLLEro pernameHTa sSiIBASETCS YCTaHOB/IEHHbIN 3aKOHOM FOAWYHbIN
CPOK OXupaHus nepen obpaweHvem B cygd. CornacHo AEWUCTBYIOWMM HOPMaM, TONbKO MO WUCTeYEeHUU
ABeHaaLaTV MeCALEB CO AHA NOCTAHOBKN 06BbEKTa Ha yYeT opraH MECTHOro caMoyrpaB/ieHUA MoJlyYyaeT nNpaBo
TpeboBaTb NpU3HaHUA cCOBCTBEHHOCTM B cyaebHom nopsagke [3]. U ecam gns nnHelHbIX 06bEeKTOB 3TOT CPOK
060CHOBAHHO COKpALLEH 40 TPeX MeCALEB, TO A8 KanuTaibHbIX CTPOEHUN OH OCTAeTCA HEU3MEHHbIM. AHann3
MYHULUMNANbHON NPaKTUKWU MOKa3blBaeT, YTO B HO/bLIMHCTBE Cy4YaeB AaHHbIA CPOK ABAAETCA U3ObITOYHLIM U
LECTPYKTMBHbIM. 3a rog, 3abpoleHHoe 34aHMe 6e3 Hag/exalero KOHCePBALMOHHOIO yxo4a NnoABepraeTcs
CTpeMUTENbHOMY PU3NMYECKOMY paspylleHuto u pasrpabneHuio. B utore K mMOMeHTy nepexoga B
MYHUUMNANbHYIO cOBCTBEHHOCTb 06BEKT NpeBpaulaeTca B GMHaHCOBOE obpemeHeHMe, Tpebylollee OrpoMHbIX
3aTPaT Ha CHOC MJIM KanuTaNbHbI PEMOHT, BMECTO TOFO YTOObI CTaTb JIMKBUAHbIM pecypcom [4].

Bonee TOro, A/MTENbHOE OXMAAHME MNOPOXKAAET CepbesHble CouMasbHble PUCKU. 3abpolueHHble
HeAOoCTPOWU CTAHOBATCA MECTaMW HEeCYacCTHbIX C/ly4aeB, MPWU 3TOM MYHUUMNANUTET, He ABAAACb 3aKOHHbIM
COBCTBEHHMKOM B Nepuog oXuaaHusa, GopmasbHO He MMeEeT npaBa pacxogoBaTb Olo4KeTHble CpeacTBa Ha
OXpPaHy WAW OrpaxaeHue Takon Tepputopun. FOAMYHBbIA CPOK B LAHHOM KOHTEKCTE MpeBpalaeTca B
oOpUANYEcKYo GUKLMIO: NPaKTUKa NOATBEPXKAAET, YTO €C/In B NepBble TPU-YeTbipe MecAla NoTeHUMaNbHbIN
COBCTBEHHUK He 3asABWU1 O CBOMX NpaBax, BEPOATHOCTb €ro NosiB/IEHNS B KOHLLE roAa CTPEMUTCA K Hyo. Takum
06pasom, cyLLecTByoLLLaA HOPMa MCKYCCTBEHHO CAEPKMBAET BOB/IEYEHNE MMYLLLECTBA B XO3AMCTBEHHbIM 060pOT,
HaHocA yulepb Kak 6loaxKeTy, Tak U 0bLecTBeHHOM 6e30nacHoOCTM.

B KauecTBe Hay4yHOW HOBWU3HbI @HHOMO UCCAe0BaHMA NpeanaraeTcsa nepexos K guddepeHumpoBaHHOMY
noaxoAy B BOMPOCE CPOKOB HaXoXAeHUsA 06beKToB Ha yyeTe. CyTb ONTUMM3ALMM 3aKTHOYAETCA B COKPALLEHNM
nepuoaa oXuaaHua ana cneundruyecknx KaTeropuii HeABUKMMOCTU. B 4acTHOCTH, AN 06BEKTOB, HaXoAALLMXCA
B aBapUMHOM COCTOAHUW, N He3aBepLUEHHbIX CTPOUTENbCTBOM coopyKeHuii (OHC) uenecoobpasHo COKpaTUTb
CPOK A0 Tpex-WecTu mecaues. 3To NO3BOIUT MyHULMNAAUTETAM ONepPaTUBHO NPUHUMATbL MePbl MO KOHCEPBALLMK
WA  OOCTPOMKE O0ObEeKTOB, nNpeaoTBpalllafs WX OKOHYaTeNbHyl Jderpajaumio. TaKKe Heobxoanmo
3aKOHOZATeNbHO 3aKPENUTb NPEe3yMNLMI0 OTCYTCTBMA COBCTBEHHMKA B C/ly4asX, KOrga B TeYeHMe Tpex MecsLeB
nocne opuuManbHOro 3anpoca B apxmebl U peecTpbl MHPopmauma o npaBoobnagatene He 6bina HangeHa (cm.
Tabn. 1).
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Tabnuua 1
Mpeanaraemasn knaccuduKaLmsa CPOKoB
KaTteropusa o6beKkra . Npeanaraembliit CpoK
P Tekywmii cpok no NK P® PeA “p 060CHOBaHME U3MEHEHUA
HeABUXKUMOCTHU (onTMManbHbIit)
CTaHpapTHble 06beKTbl A e CpOK A0CTaToYeH Ans NoucKa
HeABUXKUMOCTHU cobCTBEHHUKA
ABapuiiHbl HUA U MNpepoTspaweHne YC
ap bie 3Aa 1lrog 3-4 mecaua peaoTEpall HMV é
onacHble HeJoCcTpou 06pyLeHnit
CouuanbHO 3HaUMMan HeobxoanmocTtb ckopeiwen
1lron 6 mecaues
MH$pacTpyKTypa 3KCnyaTaumm
JNuHeitHble 06beKTHI (ceTy, OnNTUManbHbIN CPOK
3 mecaua 3 mecaua
Tpy6bI1) COXpaHeH

MCTOYHWMK: pa3paboTaHO aBTOPOM

Moagoaa uTOr, cneayet OTMETUTb, YTO pedopMMpPOBaHME NOPSAAKA MOCTAHOBKM Ha ydeT 6ecxo3aiHbIX
Belen aABnfeTcA HeobxoaumbIM ycnosuem AnAa  3GPEKTUBHOIO pPasBUTUA TEPPUTOPUN. YCTpaHeHUe
6GlOPOKpPATUYECKMX NAy3 W CUHXPOHWM3aUMA pernameHToB Pocpeectpa ¢ peanbHbiMM  noTpebHOCTAMM
MYHWLMNANNTETOB MO3BONAT MPEBPaATUTb «Bpema» 3abpoLeHHOro MMyLLEeCTBa B pecypc ASA FOpPOACKOro
pa3BuTUA. Peanusauma npepnokeHHoro andoepeHLMpPOBaHHOIO NoaxoAa NoTpebyeT BHECEHUA TOYeYHbIX
M3MeHeHMn B cTaTbio 225 MK P, 4yTO cTaHeT 3HAYMMbIM LWIArom Ha NyTW K paLMoHann3aLnmn oTe4yecTBEHHOrO
rpaxgaHckoro oboporTa.

CNUCOK UCNONb30BaHHOI INTEpaTypbl:

1. M'paxkaaHcKkmit Kogekc Poccuiickont ®eaepauymm (Yactb nepsas) oT 30.11.1994 Ne 51-d3 (pea. ot 24.07.2023)
// CobpaHue 3akoHoaaTenbctea P®. —1994. — Ne 32. — Cr. 3301.
2. depepanbHbilii 3aKoH «O rocyapcTBEHHON perncTpaummn Hegsmknumoctn» ot 13.07.2015 Ne 218-d3 (pea. ot
19.10.2023) // PoccuiicKan raseta. — 2015. — Ne 156.
3. NMpunkas MuHaKoHoMpa3BuTMA Poccnm ot 10.12.2015 Ne 931 «06 ycTtaHoBneHUM MopaaKka NPUHATUS Ha y4eT
6ecx03aMHbIX HeABUKUMbIX BELLEN».
4. Anekcees C.C. NpaBo cobctBeHHOCTU. Mpobaembl Teopun. — M.: Hopma, 2020. — 240 c.
5. MeTpos B.B. OcobeHHOCTN yNpaBAeHNA MyHMLMNAAbHBIM MMYLLECTBOM B YCN0BUAX Lndposunsaumm // BecTHUK
9KOHOMMKM M Npasa. —2022. —Ne 4. - C. 12-18.
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YAK 34
Fapmaw [.B.
CaHnkT-Metepbyprckunin yHusepcuteT MC MYC Poccum

NOTEPMNEBLUMM KAK OBBEKT NPECTYNHOIO NOCArATE/IbCTBA: MOHATUE U BUAbI

B paHHOW paboTe paccmaTpuBaeTcs MOHATME MOTEpneBLIero KaKk CTPYKTYPHOro 3/eMeHTa obbeKTa
NnpecTynieHnsa B YroJl0BHOM npaBe. AHAAM3MpyeTca TeopeTUYeckMe noaxoAbl K OnpefeseHuio mecTa
noTeprnesBLlero B COCTaBe MPEecTyn/eHus, ero posb Kak ¢aKyAbTaTMBHOrO NpusHaka obbeKkTa. MposoguTca
KnaccuouKauma BUAOB MNOTEPMNEBLWIMX B 33aBUCMMOCTM OT XapaKTepa MPUYMHEHHOTO BpeAa, COUManbHO-
NpaBoOBOrO CTaTyca, BO3pacTa M WHbIX KputepueB. OBOCHOBbLIBAETCA 3HayeHMe y4yeTa CBOWMCTB JIMYHOCTU
noTepneswero AN KBa/MPUKaLMM NPecTynneHU U Ha3HAYeHUA HaKasaHuA. AKLEeHTUpPYeTcs BHMMaHWE Ha
npobaemax 3aKoHOZATE/IbHOW pernameHTaumMmM U Heobxo4MMOCTM COBEPLUEHCTBOBAHMA YrO/I0BHO-NPaBOBOM
OXPaHbl MOTepneBLUMX.
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KnoueBble cnosa:
noTepnesLWNiA, 06BEKT NPECTyNAeHUs, COCTaB NPECTynaeHus, Bpea, BUabl NOTEPMNEBLLUX,
Yro/I0oBHO-NpaBoBas 0xpaHa, KBaAndpuKauma npecTynaeHuin.

Garmash D.V.
Saint Petersburg University of State Fire Service of EMERCOM of Russia

THE VICTIM AS AN OBJECT OF CRIMINAL ENCROACHMENT: CONCEPT AND TYPES

This paper examines the concept of the victim as a structural element of the object of a crime in criminal
law. Theoretical approaches to defining the victim's place within the corpus delicti and their role as a facultative
characteristic of the object are analyzed. A classification of victim types is carried out based on the nature of the
harm caused, socio-legal status, age, and other criteria. The significance of considering the victim's personal
characteristics for the qualification of crimes and the imposition of punishment is substantiated. Attention is
focused on the problems of legislative regulation and the need to improve the criminal-legal protection of
victims.

Keywords:
victim, object of crime, corpus delicti, harm, types of victims, criminal-legal protection, qualification of crimes.

B Hayke yronosHoro npaBa yyeHue 06 obbeKkTe npectynaeHua TPagMLUMOHHO 33aHMMAET OAHO U3
LUEHTPaNbHbIX MecT. O6Wwenpu3HaHHbIM ABNAETCA MOHMMAHME OObBEKTA MNPECTYNeHUA KaK OXpPaHAeMbIX
YrONOBHbIM 33aKOHOM OOLLECTBEHHbIX OTHOLWIEHMWI, HA KOTOpble HanpaBieHO nocAratenbctso. OAHaAKoO B
CTPYKTYpe YKasaHHbIX OTHOWeHUA 0cobad posib MNPUHAANEKUT NOTepnesBwemMy — /ULy, KOTOpomy
npectynieHnem npuYmMHAeTCa GU3NYECKMIA, MMYLLECTBEHHbIA WKW MOpPasbHbIA Bped. HecmoTpa Ha TO, yTO
NoTEPMNEBLNIA He BK/OYEH B YMCNO 0OOA3ATE/IbHbIX 3/IEMEHTOB COCTaBa MPECTYN/eHUs (33 MCKIOYEHMEM
COCTaBOB, IAe ero CBOMCTBa NPAMO NPeAyCMOTPEHbI), OH BbICTYMNaeT BaxHelwel GUrypoi, xapakTepusyoLei
0b6DBEKT nocAratenbcTBa. B c€BA3M C 3TMM BO3HMKAeT HEOOXOAMMOCTb B KOMIM/JIEKCHOM aHanu3e MNOHATUA
«noTepneBLUMiA» UMEHHO B YTOJIOBHO-NPaBOBOM, @ He TO/IbKO B YrOJI0BHO-NPOL,ECCYa/IbHOM CMbIC/E, BblAENUTD
BMAbl 1 060CHOBATL YrO/IOBHO-NPaBOBOE 3HAa4YEeHWe CBOMCTB JIMYHOCTM NOTepneBLLEro.

Mo mHeHuto AHolieHKoBol C.B., «noTepneBWWn B YroJIOBHOM NpaBe — 3TO CyObEKT 0bLecTBEHHbIX
OTHOLLUEHMWIA, OXPAHAEMbIX YrONOBHbIM 3aKOHOM, YbM NpaBa OblAN HapylUueHbl U NoA/ieKaT BOCCTAHOB/EHUIO B
paMKax yro/sIoBHbIX MPaBOOTHOLIEHUN». [4]

MonoxntenoHbiM AOMNOJHEHUEM LAHHOIO OMpefeneHU0 NMoTepnesLlero, No CPaBHEHUID C APYrumu,
ABNAETCA TO, YTO NOTEPNEBLUNA onpefesieH KaK CyObeKT OTHOLLEHUI, OXPaHAEMbIX YrONOBHbIM 3aKOHOM. To
€CTb, KaK 1 NpeaMeT NpecTynneHnn, NoTepnesLUMIiA NPU3HAETCA 31eMeHTOM 06beKTa NpecTynneHus. ITO TaKKe
noATBEPXKAAET BbIBOA O TOM, YTO M NPeAMET NPeCcTynaeHnn ABAAETCA NpeaMeToM 0bLeCTBEHHbIX OTHOLEHWUN,
OXPaHAEMbIX YTO/0BHbIM 33aKOHOM.

B HacToAlwee Bpemsa MPaKTUYECKM He ABAAETCA NPegMeTOM HAy4yHOM AUCKYCCUMM U Khaccudukauma
BbINONHAEMbIX PYHKLMI HA FPyAbl, B COOTBETCTBUE C KOTOPOM PYHKLMK, peannsyemble B POCCUINCKOM YrONOBHOM
npovecce, AeNAT Ha: OCHOBHbIe, GpaKy/IbTaTUBHbIE, BCMOMOraTe/ibHble (0becneunTensHblie). [2]

Ocoboe 3HayeHMe MMeeT KnaccuduKauma BUO0B MOTEPNEBLIMX B Yro/soBHOM npase. MHoroobpasue
KpUTEPMEB NO3BONAET BbIAENUTL CeAyIOLLMe TPYNMb:

1. Mo xapaKTepy NpUYMHEHHOrO Bpeaa

e [loTepnesLlume oT GpM3NMYECKOTO Bpesaa;

o [loTepneBLIMe OT MMYLLECTBEHHOIO Bpesa;

o [loTepnesLIMe OT MOPaNbHOTO Bpeaa;
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2. o counanbHO-NpaBoOBOMY CTATyCY:

e HecoBepLlleHHO/IETHNE U MANIONIETHUE;

e bepemeHHble XKeHLUHbI;

e Jlvua, HaxogAwmeca B 6eCnoMOLLHOM COCTOAHUY;

e Jlnua, BbINOSHAOWME CAYXKEOHbIM NN OOLECTBEHHbIN A0T;

e WHocCTpaHHble rpaxgaHe v anua 6e3 rpaxxaaHCcTBa;

HOpunaunueckune nnua (Kak HoCMTeNU AeN0BOM pPenyTaummn U UMYLLECTBEHHbIX UHTEPECOB).

3. Mo xapakTepy NoBeAeHWA NOTepneBLUEro, NpeALWwecTBOBaBLUEro NpecTynieHuo:

e [loTepneBLlue c NPaBOMEpPHbIM MOBEAEHNEM;

e T[loTepneBwuWe C MPOTMBOMPABHbIM WAM  aMoOpasibHbiM MNOBEAEHWEM, CMPOBOLMPOBABLUNE
npecTtynineHue;

e [loTepneBlne, HaXOAALMECS B COCTOAHUMN OMbAHEHMA AN MHOM OCOBOM COCTOSHUM.

4. Mo cTeneHun counanbHON yA3BUMOCTHU:

o Jlnua, Hy»KAaloLWmecs B NOBbILEHHOM YroN0OBHO-NPaBOBOMN oxpaHe (MHBaNMAbIl, pecTapenble, 4eTh);

¢ J/lnua, obnagatowme NoBbIWEHHON CNOCOBHOCTbIO K camo3almTe (COTPYAHMKM MPaBOOXPaHUTEbHbIX
opraHos). [3]

epTBa npectynneHns MmoxKeT bbiTb 0OBbEKTOM U3yYEHMA PA3NYHBIX AUCLMNNUH KPUMUHANBHOTO LIMKAA,
M Ha 3TOM OCHOBaHMW MOXHO MPOBECTU MEPBUYHYIO KnaccuduKaumio notepneslwmx. Notepneswero MoKHO
paccmMaTpuBaTb Kak OOBEKT U3yYeHMA YrONOBHOIO NPaBa, Yro/JIOBHOMO MpoLecca, KpUMUHANAUCTUKK, CyaebHOoM
CTaTUCTUKN, cyaebHoM ncuxonorum, cyaebHol meauuMHbl, cyaebHoM ncuxmatpum U, pasymeeTcs,
KpumuHonormn. O4eBMOHO, YTO ANA KaxKAOW M3 3TUX AUCUMNAWH MNOTEPNEBLUNN WHTEPECEH B Pa3/IMYHbIX
OTHOLLEHUAX.

MOCKONbKY BUKTMMHOCTb TECHO CBA3aHA C NPECTYNHOCTbIO, OYEBUAHO, YTO AN KnaccudUKaLMKM KepTs
NPecTynaeHn MOXHO UCNONb30BaTb TE XKe OCHOBAHWUA U MPU3HAKK, YTO U ANA KnacCuPUKaumm NPecTynHUKOB,
TO ecTb gemorpaduyeckme, CcOUMaNbHO-PONEBbIE, MPaBOBble, HPABCTBEHHO-MCUXONOTNYECKME, MeANKO-
6uonornyeckne n ap. OgHaKo Npu 3TOM cregyeT UMeTb B BMAY, YTO NMPUMEHUTENIbHO K MOTEPNEBLUMM 3TU
NPW3HaKM UMEIOT HECKOJIbKO MHOE coAepKaHue U 3HavyeHue. MNpeactaBaseTca 060CHOBAHHbBIM NPeA/IOKEHNE O
BK/OYeHMM B O6wWyto 4Yactb YK PP oTAenbHOM HOPMbI, PacKpblBalOWeEN MOHATME MOoTepnesBLlero oT
NPecTynieHus, ero BuUAbl U yroloBHO-NPABOBOE 3HAYEHWE, YTO MO3BOMIO Obl YHUOMLMPOBATL NOAXOAbI K
KBaZIMPUKALMM M YCTPAHUTL CYLLECTBYIOLLME NpoTUBOpeYuns. [5]

Takum obpasom, NoTepneslMiA B YroJ0OBHOM MpaBe — 3TO He MPOCTO npoueccyanbHas oéurypa, a
BaYXKHEWNLLMI 3/1EMEHT, XapaKTepusytowmnii 06 bEKT NPecTynHOro nocAraTeNnbCcTea. Ero cBoiiCTBa M NPU3HAKKU MOTYT
BbICTYNaTb B KayecTBe 06A3aTe/IbHbIX, KBANMOULMPYIOLWNX UK PaKyNbTaTUBHbIX NMPU3HAKOB COCTaBa, BAIMATL Ha
KBaMPUKALMIO M Mepy OTBETCTBEHHOCTM. MHoroobpasme BMAOB NOTepneBWUX TpebyeT AanbHenwei
TEOPETUYECKOM Pa3paboTKM U HOPMATUBHOTO 3aKPENIeHUs, YTO NO3BOIUT NOBbICUTb 3GEKTUBHOCTb YFONOBHO-
NpPaBOBOM OXpPaHbl IMYHOCTU, 0bLLEeCTBA U rocyJapcTBa.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. «KoHctuTyuus Poccuiickont ®epepaumm» (NpuMHATa BCEHApPOAHbIM rosiocoBaHMem 12.12.1993 ¢
MU3MEHEHUAMM, 0406pEHHbIMU B X0Ae 0blepoccuiickoro ronocosaHma 01.07.2020)

2. YronosHoe npaso. Obuas 4actb : yuebHoe nocobue B Tabnanuax / A. A. besbopogos, A. B. 3apybuH, P. M.
KpasueHkKo, . 0. Kpaes, M. A. ltob6asunHa, HO. B. Mopo3osa, A. H. Monos, M. B. PegbiwmHa, P. 4. LLapanos ; nog
pea. A. H. NMonoBa. — 2-e u3a., nepepab. u aon. — CaHKT-MeTepbypr: CaHKT-MNeTepbyprcknin topuanyeckmni
WHCTUTYT (dunnan) YHusepcuTeTa NpoKypaTtypbl Poccuiickoii ®epepaummn, 2019. — 76 c.

3. YronosHoe npaso Poccun. Yactb O6uian: yuebHuK ana sy3os / nog pea. A. U. Papora. — 5-e usga,, nepepab. u
aon. — Mocksa: lNpocnekTt, 2021. — 640 c.

4. Koprynes A.l. MNoHATME M npu3HaKM notepneswero B YyronosHom aene// 2020 r.— URL:
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© lapmaw 4.B., 2026

YAK 340.13
MonuaHos U.K.
MaruncrpaHT 2 Kypca ropuanyeckoro ¢akyabTeTa
CounHckoro ¢unmana Bryrto (PMNA MuHtiocta Poccun)
HayuHbi pyKoBoguTtenb: MankuH A.T.
KaHa. ucT. Hayk,
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MHCTUTYLUUOHAJIbHbIE MEXAHU3MbI NMPEOJONEHUA NPABOBOIo HUrM/JIN3MA B COEPE
NPABOMPUMEHEHUA: TEOPUA U NPAKTUKA PEAZIUSALIUA

AHHOTauuA

B cTaTbe aHaNU3npPYOTCS MHCTUTYLMOHANbHbIE MEXaHM3Mbl NPE0A0NEHNS NPAaBOBOro HUrMAKM3Ma B chepe
npasonpumeHeHus. O60CHOBAHO, YTO HUTMIN3M BOCNPOMU3BOANTCS Yepes AedeKTbl MUHCTUTYLIMOHANbHOM cpesbl
M npuobpeTaeT OpraHM3auMoHHO-ynpasBaeHYeckne ¢opMbl.  PacCMOTPEHbI  K/lOYEBbIE  3/1EMEHTHI
NPOTUBOAENCTBUA: CyAebHbIN KOHTPOJIb, MPOKYPOPCKUIM HaA3op, AUCUMNAMHAPHAA OTBETCTBEHHOCTb,
AHTUKOPPYNLMOHHbIE Mepbl, LMPpPoBM3aLMA U topuandeckoe obpasosaHue. MNpeactaBneHa aBTopcKaa Mogenb
MHTEerpaTMBHOro MexaHu3ma (HopmaTMBHbIN, OpPraHU3aLMOHHbIN, AKCMOIOTNYECKUI YPOBHM)
M caenaH BbiBOA, O HeobXxoAMMOCTM TpaHchopmaumu NpPaBONPUMEHUTENbHON cpeabl ANA YKpPenneHus
BEPXOBEHCTBA 3aKOHA M A0BEPUS K NyOANYHON BNACTW.

Kntouesble cnosa:
NpPaBoOBOMN HUTMAN3M, UHCTUTYLLMOHA/IbHbIE MEXaHW3Mbl, MPaBONPUMEHUTEIbHAA AeATEeIbHOCTb, BEPXOBEHCTBO
3aKOHa, cyZebHbI KOHTPOb, MPOKYPOPCKUIA HaA30p, aHTUKOPPYNLUMOHHAA NOAUTHKA.

Molchanov I.K.

2nd year Master's student at the Faculty of Law

Sochi branch of the All-Russian State University (RPA of the Ministry of Justice of Russia)
Scientific supervisor: Palkin A.G.

Candidate of Historical Sciences,

Sochi, Russia

INSTITUTIONAL MECHANISMS FOR OVERCOMING LEGAL NIHILISM IN THE FIELD
OF LAW ENFORCEMENT: THEORY AND PRACTICE OF IMPLEMENTATION

Abstract
The article analyzes the institutional mechanisms for overcoming legal nihilism in the field of law
enforcement. It is proved that nihilism is reproduced through defects in the institutional environment and it
acquires organizational and managerial forms. The key elements of counteraction are considered: judicial
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control, prosecutorial supervision, disciplinary responsibility, anti-corruption measures, digitalizationand legal
education. The author's model of the integrative mechanism (normative, organizational, axiological levels) is
presented and the conclusion is made about the need to transform the law enforcement environment in order
to strengthen the rule of law and trust in public authority.
Keywords:
legal nihilism, institutional mechanisms, law enforcement, rule
of law, judicial control, prosecutorial supervision, anti-corruption policy.

CoBpeMeHHOEe pa3BuUTME MPABOBOM CUCTEMblI [AEMOHCTPUPYET, UYTO MPABOBOM HUIMAM3M  He
orpaHuumBaeTcsa chepoit MHANBMAYANbHOTO NPABOCO3HAHMA M ObITOBOrO OTHOLIEHWA K MpaBsy, a NpuobpeTaeT
WMHCTUTYLIMOHAIbHBIA XapaKTep, OKasblBad BAMAHME HA (YHKLMOHMPOBAHME oOpraHoB nybauMyHOM BRacTu
M MeXaHM3Mbl Peanm3aLmm NPaBoBbIX HOPM. B ycnoBMAX HOPMATUBHON AMHAMMKM, YCNOXKHEHMA Mpoueayp
rocyapCTBEHHOIO YNPaBAEHUA U PaCUMPEHNA ANCKPELMOHHBIX NOHOMOYMIA AOMKHOCTHBIX 1ML, YCTONYMBOCTD
NpPaBoOBOro NopAAKa BO MHOFOM ONpesenseTca Ka4ecTBOM MHCTUTYLMOHAAbHOM cpeabl NpaBonpumeHenus. Ecam
npaBoONpPUMEHUTENIbHAA MPAKTUKA CUCTEMATMYECKM [0NycKaeT Gopmanmsm, M3bUMpPaTeNbHOCTb MANM NOAMEHY
NpaBoOBbIX KpPUTEpPMEB YMpaBAeHYECKON LenecoobpasHOCTbio, TO NPAaBOBOM HUMMAM3M  3aKpenaseTcs
He TO/IbKO B MaCCOBOM CO3HaHMU, HO U B NPOdECCMOHANBbHOM KyNbType MpPaBONpUMEHUTENeN, YTO co3aaeT
npeanocbiIKM - ANA  ero  BOCMNPOM3BOACTBA. AKTYa/libHOCTb aHA/M3a  MHCTUTYLMOHANbHBIX MEXaHW3MOB
npeoaosieHna NpPaBoBOro HUrMAM3mMa Ha ¢espanb 2026 roga obycnoBseHa NPOAO/IKALWMMUCA NpoLeccamm
umdposusaumm nybanyHoro ynpasneHusa, pedopmupoBaHMem cyaebHOM cuUCTeMbl, MOAEPHU3aUMEN
QHTUKOPPYNUMOHHON MNOAUTUKM U MOBbIWEHWMEM TPebOOBAHUMN K NPO3PaAYHOCTU AeATENbHOCTU OpPraHoB
rocyfapcTBeHHOM Bnactu. B ycnosuAx TpaHchopmauum  MeXAYHaApPOOHbIX W BHYTPUIOCYAAPCTBEHHbIX
COLMaNbHO-3KOHOMMYECKUX MPOLLECCOB BO3PACTaeT 3HAYeHMEe JIeTUTUMHOCTM  MPaBOMNPUMEHUTENIbHOM
0eATeNbHOCTU, MOCKONbKY MMEHHO 4Yepe3 WHAMBMAYalbHble MNPABOBble PELIEHMA PeannsyeTca MNPUHLMN
BEPXOBEHCTBA 3aKoHa. CooTBeTcTBEHHO, dopmupoBaHMe 3EPEKTUBHbLIX MHCTUTYLMOHANbHbIX MEXaHU3MOB
NPOTUBOAENCTBMA MPABOBOMY HWUIMAM3MY CTaHOBMUTCA CTPaTerMyeckon 3agayeit yKpenneHus npaBoBOro
rocyaapcrtea. paBoBON HUIMAM3M B MHCTUTYLMOHA/NIbHOM M3MEPEHUU MNPOABAAETCA Yepes YCToMYMBble
aedopmaumm OpraHM3aUMOHHBIX WM MNPOLEAYPHbIX CTPYKTYp npaBonpumeHeHus. K UX umcay OTHOCATCA
CENIEKTUBHOCTb MPUMEHeHMA Hopm, dopmasibHOe TO/IKOBaHME 3aKoHoZaTenbCTBa 6e3 ydyeTa ero uenew
W NPUHUMNOB, 3/10ynoTpebieHne [UCKPELMOHHBIMMU MOSHOMOYMAMM, HELOCTAaTOYHAA MOTMBMPOBAHHOCTb
peLleHnit, a TakkKe cNabocTb MEXaHWM3MOB BHYTPEHHEr0 1 BHELIHEro KOHTpoAA. MNogo6bHbie sneHnsa dopmupyot
y CyObeKTOB MPaBOOTHOLWEHMIM MNpeacTaBAeHWE O MNpaBe Kak O FMOKOM M OTHOCUTENIbHOM WHCTPYMEHTE,
noABepPKEHHOM B/IMAHWUIO BHENPABOBbIX GAKTOPOB. B pe3ynbTaTe CHUMXKAETCA AOBEPUE K MPABOBLIM MHCTUTYTaM
W YCUANBAIOTCA YCTAHOBKU Ha 06x04 1IMb60 UrHOPMPOBaHME HOPMATUBHbBIX NpegnucaHnii. OAHUM U3 KNOYEBbIX
MEXaHU3MOB UHCTUTYLMOHA/IbHOFO NPOTUBOAENCTBUA NPAaBOBOMY HUTMAU3MY BbICTyNaeT cyaebHblii KOHTPOb.
Hesasucuman n npodeccMoHanbHO KOMNETEHTHaA cyaebHaa BnacTb obecneynmBaeT MPOBEPKY 3aKOHHOCTU
[eNcTBuit opraHoB Ny6AMYHON agMUHNCTPALMM, CNocobCTBYET YHUOUMKALMKN NPABONPUMEHUTENIbHOM NPAKTUKK
1 GOPMMPOBAHUIO eANHBIX CTAHAAPTOB MHTEpnpeTaLmMm NpaBoBbix HOpM. Ocoboe 3HaYeHMEe MMEET pasBuTHe
MOTUBMPOBOYHOM YaCTW CyAeOHbIX peLUeHNI, OPUEHTUPOBAHHOM HA APryMEHTALMIO, OCHOBAHHYO Ha NPUHLUMNAX
COpa3sMepHOCTH, CNpaBesMBOCTM W NPaBOBOM onpegeneHHocTW. [loBbileHMe KayvecTBa cyaebHOM
aprymeHTaLMy No3BONSET MUHMMMU3NPOBATL MPOU3BOJIBHOCTL NPABOMPUMEHEHUA U YKPENAseT BOCnpusatue
npasa Kak yCTOMYNBOMN LLEHHOCTHOM CUCTEMDI.

B coBpemeHHbIX yCNoBUAX 0COBY0 PO/ib UrPaeT U pa3BUTUE MEXAHWM3MOB KOHCTUTYLLMOHHOTO KOHTPOA,
HaMNpaB/IEHHOTO Ha YCTPaHeHWe HOPMATUBHbIX AedeKToB, CNOCOOHbIX MNPOBOLMPOBATL HUIMIUCTUYECKME
NPaKTUKK. CyL,ecTBEHHbIM 3/1EMEHTOM MHCTUTYLLMOHA/IbHOTO MEXaHW3Ma NPeoao/ieHNs NPaBoBOro HUrMIM3Ma
ABNAETCA MNPOKYPOPCKMIA Haasop, obecneumsalowmii eguMHoobpasHoe UCMOSHEHWE 3aKOHOAATeNbCTBa U
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BbIABIEHWE NPABOMPUMEHUTENbHBIX OTKAOHEHWN. Haa3opHas [eATeNbHOCTb MO3BOASAET KOPPEKTUPOBATH
AedopMnpoBaHHbleE NPAKTUKM HA PAHHUX CTagmAX X GOPMMPOBAHUA U CNOCODOCTBYET YKPENIEHMIO NPUHLMMA
33aKOHHOCTW.

Bmecte ¢ Tem 3PPeKTMBHOCTb [aHHOTO MexXaHW3Ma 3aBUCUT OT €ero peasbHOM HEe3aBUCMMOCTH,
NpPo¢deccnMoHaNbHON KOMMNETEHTHOCTU COTPYAHMKOB M NPO3PAYHOCTM npoueayp. Npu oTCyTCTBMM 3TUX YCAOBUIA
HaZ30p MOMXET YyTpaTUTb NPEBEHTUBHbIN MOTEHUMAN W MNpeBpaTUTbcA B  GOPManbHYyO MpoLeaypy,
HEe BAMAIOWYIO HA UEHHOCTHble OPWMEHTUPbI NPABOMPUMEHUTENBHOW AeATeNbHOCTU. HeoTbemaemow
COCTaBNAIOWENA WHCTUTYLMOHANbHOTO NPOTUBOAENCTBMA MPABOBOMY HUIMAW3MY BbICTYMaeT cucTema
ONCUMNAVHAPHON U WHOW OPUANYECKOW OTBETCTBEHHOCTU AO/IKHOCTHbIX AnL,. OTCcyTCTBME HeU3beKHOCTU
CaHKUMM 32 HEMPABOMEpPHbIE pelleHnA co3aaeT olylleHne 6e3HaKa3aHHOCTM M cnocobCcTByeT 3aKpenieHuto
HUIMAUCTUYECKMX YCTAHOBOK B NpodeccnoHanbHom cpege. HanpoTtue, npo3payHbie n 06bEKTUBHbIE NPOLLeAYPbI
npuBAEYEHUA K OTBETCTBEHHOCTM GOPMUPYIOT YCTOMYMBYIO YCTAaHOBKY HA cobatofeHMe HOPMATUMBHbIX
TpeboBaHMWN.

B coBpemeHHbIX ycnosuax ocoboe 3HaueHWe npuobpeTaeT coyeTaHMe AUCUUMNAMHAPHBIX Mep C
MEXaHU3Mammn Nyb6ANYHON OTYETHOCTM M OBLLECTBEHHOTO KOHTPOJIA, YTO YCUAMBAET MPEBEHTUBHbIN 3ddeKT
OTBETCTBEHHOCTU. AHTUKOPPYNLUMOHHAA MOJUTUKA NpeacTaBaseT coboit caMocToATeNbHOEe HanpasBaeHue
WHCTUTYLMOHANbHOTO 0340POB/IEHUA NPaBONPUMEHUTENbHON cpeapbl. Koppynuua Kak ¢opma co3HaTenbHOro
WUrHOPUPOBAHMA NPABOBbIX HOPM B MOJIb3y YACTHbIX MHTEPECOB ABNAETCA Hambosiee APKUM MPOABAEHUEM
NPaBOBOrO HUIMAM3MA Ha WMHCTUTYLMOHANbHOM YypOBHe. Peanus3aums aHTUKOPPYNLUMOHHbLIX CTaHAAPTOB,
OEeKNapupoBaHMe [AO0XO0A0B, KOHTPO/Ib 3@ KOH(IMKTOM WHTEpPecoB, BHeApeHWe KOMMJIaeHC-npoueayp w
MEXaHM3MOB BHYTPEHHErO ayauTa co3gatoT 6apbepbl ans aedopmMUMpoBaHHbIX NPaKTMK. Ha atane 2024-2026
rof0B YCUANBAETCA UHTErpPaums aHTUKOPPYMNUUOHHBIX MEXAaHU3MOB C LMPPOBbIMU UHCTPYMEHTAMM aHaNU3a
[AaHHbIX, YTO MO3BOAAET BbIABAATL AHOMA/IMM B NPABOMNPUMEHNUTENbHOW AEATE/IbHOCTU U CHUMKATb MPOCTPAHCTBO
Ana cybbeKTUBHbIX pewweHnii. OgHAKo TexHoNorMYeckme mepbl 3GPEKTUBHbI LWL NPU HAMYUKN YCTOMUMBBIX
LEeHHOCTHbIX  OPWUEHTMPOB,  WCK/IOYAKOLWMX  OMNpaBAaHWE  HenpaBOMEpPHbIX  AEeNCTBUI  CCblIKaMMU
Ha BeLOMCTBEHHble MHTepechl. LUudpposr3auma npaBonpuMeHeHUA PaccCMaTpPUMBAETCA Kak OAUH U3 Hambonee
NepPCNeKTUBHbIX MEXaHW3MOB MOBbIWEHMA MPO3Pa4YHOCTM WM MNPeACcKa3yeMoCTU pelleHUn. INeKTPOHHbIN
OOKYMeHTOObOpOT, aBTOMAaTM3aLMA npoueayp, WMCNoNb3oBaHWEe WMHPOPMALMOHHBIX CUCTEM O/1A aHaAu3a
cyaebHoM npaKTMKM cnocobCTBYOT CTaHAAPTM3aLMM MPOLLECCOB M COKPALLEHWMIO BAMAHWUA 4e/10BEYECKOro
¢dakTOopa. BmecTe c Tem undppoBU3aLLUA HE MOXKET PACCMATPUBATHLCA KaK YHUBEPCA/IbHOE CPeACTBO NPeoaoieHuA
NPaBoOBOr0 HUrMAM3ma. MNpu OTCYTCTBMM YETKOM HOPMATUBHOM pernameHTaumm u 3PpPeKTMBHOro KOHTpOAA
uMdpoBble MHCTPYMEHTbI MOTYT MCMO/1b30BaTbCcA GOPMasbHO, BOCNPOU3BOAS NpexkHMe aedopmaLmmn B HOBOM
TexHosormyeckon obosouke. CnepoBaTeNibHO, TEXHONOTMYECKME MHHOBAUMM [AOJXHbl OblTb BCTPOEHbI B
KOMMJIEKCHYIO  CUCTEMY  MHCTUTYUMOHANbHbIX FAPaHTUMA  33aKOHHOCTW. JlONrOCPOYHbIM — MeXaHU3MOM
npeosoNeHNA NPAaBOBOrO HUMMM3MA ABAAETCA Pa3BUTME NPOPECCMOHANBHOIO OpMANYECKOro 06pa3oBaHua u
$bopmMpoBaHME YCTOMYMBOIM MPaBOBOM KyAbTypbl NpaBonpumeHutenen. YcMneHne BHMMAHMA K BOMPOCaM
IOPUAMYECKON STUKKU, METOLONOMMU TO/IKOBAaHUA MpaBa, NPUHLMNAM NPaBOBOrO rocyAapctsa U nybanyHOM
OTBETCTBEHHOCTM crnocobcTByeT GOPMMPOBAHUIO LLEHHOCTHOM OpPMEHTALMM Ha 3aKOHHOCTb. B coBpemeHHbIx
YC/IOBUAX BO3PACTAEeT 3Ha4YeHWe MEeXAWUCUUNINHAPHON NOAFOTOBKWM, BK/OYANOLWEN 3neMeHTbl undpoBoin
rPaMOTHOCTM W  aHTUKOPPYMNLUMOHHbIX CTaHAapToB. PopmupoBaHMe NpPodeccMOHaNbHON UAEHTUYHOCTH
NpaBoOMNPUMEHUTENA KaK HocuTens nybanyHoro [oBepus NO3BOASET CHU3UTb BEPOATHOCTb 3aKpenneHus
HUTUJIMCTUYECKUX YCTAHOBOK B C/Y)KebHOM KynbType. HayyHas HOBM3HA HACTOALWEro WccaefoBaHMsA
3aK/oYaeTcA B pa3paboTKe WHTerpaTMBHOW MOAENWN MHCTUTYLMOHANbHOrO NPOTUBOLENCTBMA MPaBOBOMY
HUIMAM3MY, OCHOBAHHOM HA B3aMMOLEWCTBMWM TPeEX B3aMMOCBA3AHHbIX YPOBHEN: HOPMATUBHOIO,
OPraHW3aLMOHHOIO W aKcMosormyeckoro. HopmaTuBHbIA YpPOBEHb NpPeAnonaraeT COBEPLUEHCTBOBaHME
3aKOHOAATeNbCTBA M YCTpaHeHMe npobenoB M KOAAM3UKA, CMOCOOHbIX MNPOBOLMPOBATbL MNPOU3BOJIbBHOE
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TO/IKOBAHWE; OPraHU3aLMOHHbIA YPOBEHb CBA3AH C YKPEMNEHNEM MEXAaHWM3MOB KOHTPO/IA, OTBETCTBEHHOCTU U
NPO3pPaYHOCTM NPOLEeAYP; aKCMOOTMYECKUI YPOBEHb HanpasaeH Ha GOPMUPOBAHME LLEHHOCTHOFO BOCHPUATUA
npaBa Kak 06A3aTeNIbHOro M YHWBEPCANbHOMO perynatopa. CUCTeMHOe B3aMMOAENCTBME YKa3aHHbIX YPOBHEN
nossosseT obecneynTb YCTOMUMBOCTb NPaBONPUMEHUTENBHOM Cpeabl U MUHUMU3NPOBATL MHCTUTYLLMOHAbHbIE
NPofBAEHUA NPaBOBOrO HUrMAM3Ma. Takum o06pasom, npeogoneHne NpPaBoOBOrO HUIMAM3MA B coepe
npaBoNpPUMEHEHUA NPeACTaBAAET COBOM CNOXKHbLIA U MHOTOYPOBHEBbIN NPOLLECC, TPebYIOWMIA COrNacoBaHHbIX
YCUNUIA NO MOAEPHU3ALUMM HOPMATUBHOW 6a3bl, COBEPLUEHCTBOBAHUIO OPraHU3aLMOHHbIX CTPYKTYp U
YKpenieHuto NpaBoBoOM KyabTypbl. B ycnoBMAX coBpemeHHbIX BbI30BOB 0becneyeHne NerMTMMHOCTM Ny6InYHOM
B/1ACTM HAMPAMYIO CBA3AHO C 3GGEKTUBHOCTBIO MHCTUTYLMOHA/IbHBIX MEXAaHM3MOB NOAAEPMKAHMA 3aKOHHOCTU.
KomnneKcHbI nogxos K TpaHchopmaumm npaBonpuUMEHUTENbHOM cpeabl cnocobeH co3paaTb YCTOMYMBblE
b6apbepbl A8 HUTMAUCTUMYECKMX MPaKTUK UM MNOBbICUTb YpPOBEHb A0BepuA oOLecTBAa K MpaBy Kak
OCHOBOMO/1araloLWemMy UHCTUTYTY COLlMANbHOTO peryanpoBaHuA.
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