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Senior lecturer
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THE IMPORTANCE OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES

Abstract

Artificial Intelligence (Al) technologies have become one of the most transformative forces in the modern
world, influencing almost every sphere of human activity—from healthcare and education to industry,
transportation, and public administration. This paper examines the conceptual foundations, practical
applications, and socio-ethical implications of Al. It discusses how Al enhances productivity, supports decision-
making, and contributes to sustainable development while also posing new challenges in ethics, privacy, and
employment.

Keywords:
artificial intelligence, machine learning, automation, ethics, digital transformation,
education, innovation, economy, data science.

Artificial Intelligence (Al) represents one of the most significant milestones in human technological
evolution. It refers to computer systems capable of performing tasks that normally require human intelligence,
such as reasoning, learning, problem-solving, perception, and language understanding. While the term “artificial
intelligence” was coined in 1956 by John McCarthy, its impact has expanded dramatically in the 21st century due
to exponential growth in data, computational power, and algorithmic sophistication.

Today, Al is not simply a scientific pursuit—it is an economic engine, a strategic resource, and a cultural
phenomenon reshaping the very fabric of modern civilization. From intelligent virtual assistants and autonomous
vehicles to advanced diagnostic systems in medicine, Al technologies are redefining efficiency, productivity, and
creativity. Yet, as Al integrates more deeply into daily life, it also provokes profound ethical, social, and
philosophical questions about the future of human agency, privacy, and responsibility.

At its core, Al seeks to mimic the cognitive processes of the human brain. Unlike traditional computing
systems that follow explicit, preprogrammed instructions, Al systems can learn from experience and improve
their performance over time. This learning process is primarily achieved through machine learning (ML), a subset
of Al that uses algorithms and statistical models to detect patterns in data and make predictions.

Within machine learning, deep learning represents the most advanced approach. It utilizes artificial neural
networks inspired by the structure of the human brain, consisting of layers of interconnected “neurons” that
process information hierarchically. Deep learning has enabled major breakthroughs in computer vision, natural
language processing, and speech recognition—technologies that power self-driving cars, facial recognition, and
intelligent chatbots.

Furthermore, reinforcement learning allows Al systems to learn optimal strategies through trial and error,
making it essential in robotics and autonomous decision-making. The growing synergy between Al subfields has
given rise to a new era of adaptive, self-improving systems capable of independent reasoning.

In healthcare, Al technologies assist doctors in diagnosing diseases with higher accuracy and speed.
Systems like IBM Watson and Google DeepMind analyze medical images, detect cancerous patterns, and
recommend personalized treatments. Predictive analytics powered by Al also helps forecast epidemics, manage
hospital resources, and accelerate pharmaceutical research.

In education, Al personalizes learning experiences. Adaptive learning platforms assess students’ progress
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and tailor materials to their individual needs, while Al-powered tutoring systems provide feedback and guidance.
These technologies enhance inclusivity, allowing learners from different backgrounds and abilities to access
quality education.

In industry and manufacturing, Al-driven automation optimizes production lines, predicts maintenance
needs, and ensures quality control. Robotics guided by computer vision and deep learning algorithms has
revolutionized assembly processes, reducing errors and costs while improving workplace safety.

In finance, Al algorithms detect fraudulent transactions, assess credit risks, and automate trading
decisions. The precision and speed of Al-powered systems make them indispensable tools for global financial
institutions seeking stability and efficiency.

In transportation, Al powers navigation systems, autonomous vehicles, and traffic management. Self-
driving cars represent not just technological innovation but a potential redefinition of mobility, promising fewer
accidents and greater accessibility for the elderly and disabled.

In governance and public administration, Al contributes to data-driven decision-making, smart urban
management, and public safety. Governments employ Al for predictive policing, traffic optimization, and
environmental monitoring, promoting sustainability and resource efficiency.

Artificial intelligence technologies embody both the promise and paradox of human progress. They
enhance productivity, creativity, and connectivity, yet they also confront us with questions about ethics,
employment, and identity. The key to harnessing Al’'s potential lies not in resisting change but in guiding it—
shaping a future where innovation coexists with responsibility, and intelligence, whether human or artificial,
serves the collective good.

References:
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Annotation
The basic building block of ever larger data centers has shifted from a rack to a modular container with
hundreds or even thousands of servers. Delivering scalable bandwidth among such containers is a challenge. A
number of recent efforts promise full bisection bandwidth between all servers, though with significant cost,
complexity, and power consumption. We present Helios, a hybrid electrical/optical switch architecture that can
deliver significant reductions in the number of switching elements, cabling, cost, and power consumption relative
to recently proposed data center network architectures. We explore architectural trade offs and challenges
associated with realizing these benefits through the evaluation of a fully functional Helios prototype.
Keywords:
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The past few years have seen the emergence of the modular data center, a self-contained shipping
container complete with servers, network, and cooling, which many refer to as a pod. Organizations like Google
and Microsoft have begun constructing large data centers out of pods, and many traditional server vendors now
offer products in this space. Pods are now the focus of systems and networking research. Each pod typically holds
between 250 and 1,000 servers. At these scales, it is possible to construct a non-blocking switch fabric to
interconnect all of the servers within an individual pod. However, interconnecting hundreds to thousands of such
pods to form a larger data center remains a significant challenge. Supporting efficient inter-pod communication
is important because a key requirement in data centers is flexibility in placement of computation and services.
For example, a cloud computing service such as EC2 may wish to place the multiple virtual machines comprising
a customer’s service on the physical machines with the most capacity irrespective of their location in the data
center. Unfortunately, if these physical machines happen to be spread across multiple pods, network bottlenecks
may result in unacceptable performance. Similarly, a large-scale Internet search engine may run on thousands of
servers spread across multiple pods with significant inter-pod bandwidth requirements. Finally,

there may be periodic bandwidth requirements for virtual machine backup or hotspots between
partitioned computation and storage (e.g., between EC2 and S3). In general, as services and access patterns
evolve, different subsets of nodes within the data center may become tightly coupled, and require significant
bandwidth to prevent bottlenecks. One way to achieve good performance is to statically provision bandwidth
between sets of nodes with known communication locality. Unfortunately, given current data center network
architectures, the only way to provision required bandwidth bandwidth between dynamically changing sets of
nodes is to build a non-blocking switch fabric at the scale of an entire data center, with potentially hundreds of
thousands of ports.

Figure 1 — Helios is a 2-level multi-rooted tree of pod switches and core switches. The core consists of both
traditional electrical packet switches and MEMS-based optical circuit switches

While recent proposals are capable of delivering this bandwidth, they introduce significant cost and
complexity. Worse, full bisection bandwidth at the scale of an entire data center is rarely required, even though
it is assumed to be the only way to deliver on-demand bandwidth between arbitrary hosts in the face of any
localized congestion. One common approach to bring down networking cost and complexity is to reduce the
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capacity of the inter-pod network by an oversubscription ratio and to then distribute this capacity evenly among
all pods.

A MEMS-based optical circuit switch (OCS) is fundamentally different from an electrical packet switch. The
OCS is a Layer 0 switch — it operates directly on light beams without decoding any packets. An OCS uses an N xN
crossbar of mirrors to direct a beam of light from any input port to any output port. The mirrors themselves are
attachedto tiny motors, each of which is approximately 1 mm2. An embedded control processor positions the
mirrors to implement a particular connection matrix and accepts remote commands to reconfigure the mirrors
into a new connection matrix. Mechanically repositioning the mirrors imposes a switching time, typically on the
order of milliseconds.Despite the switching-time disadvantage, an OCS possesses other attributes that prove
advantageous in the data center. First, an OCS does not require transceivers since it does not convert between
light and electricity. This provides significant cost savings compared to electrical packet switches. Second, an OCS
uses significantly less power than an electrical packet switch. Our Glimmerglass OCS consumes 240 mW/port,
whereas a 10 GigE switch such as the 48-port Arista 7148SW consumes 12.5 W per port, in addition to the 1 W
of power consumed by an SFP+ transceiver. Third, since an OCS does not process packets, it is data rate agnostic;
as the data center is upgraded to 40 Gigk and 100 GigE, the OCS need not be upgraded. Fourth, WDM can be
used to switch an aggregate of chan-nels simultaneously through a single port, whereas a packet switch would
first have to demultiplex all of the channelsand then switch each channel on an individual port.
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BLOCKCHAIN-BASED AUTHENTICATION MECHANISMS FOR DISTRIBUTED
TELECOMMUNICATION NETWORKS

Annotation

The Internet of Things (loT) is an emerging paradigm branded by heterogeneous technologies composed
of smart ubiquitous objects that are seamlessly connected to the Internet. These objects are often deployed in
openenvironments to provide innovative services in various application domains such as smart cities, smart
health, and smart communities. These loT devices produce a massive amount of confidentiality and security-
sensitive data. Thus, security of these devices is very important in order to ensure the safety and effectiveness
of the system. In this paper, a decentralized authentication and access control mechanism is proposed for
lightweight 10T devices and is applicable to a large number of scenarios. The mechanism is based on the
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technology of the fog computing and the concept of the public blockchain. The results gained from the
experiments demonstrate a superior performance of the proposed mechanism when compared to a state-of-
the-art blockchainbased authentication technique.
Keywords:
Internet of Things, Blockchain, Fogcomputing, Smart city, Authentication.

The Internet of things (loT) is an emerging technology, which acts as an enabler to interconnect intelligent
and self-configurable devices “things” to establish an efficient and dynamic platform for communication and
collaboration. These devices are heterogeneous and resource-constrained in term of storage, power and
computation. According to the recent study published by Gartner, the number of connected devices will raise up
to 20 billion by the year 2020. Currently, loT participates in almost every field of life (e.g., healthcare and
transportation), while there are several loT applications that automate daily processes (i.e., home automation).
These applications include intelligent waste management systems, intelligent transportation systems, smart grid,
smart parking, environmental monitoring, traffic management and multiple other applications. loT devices
generate a huge amount of data, some of which may be confidential. For example, in smart health-care systems,
the devices attached to patients generate sensitive data, such as patient personal health status. This data is then,
sent to the hospital and is constantly monitored to trigger alarms in emergency situations. Thus, the security of
these devices along with the sensed data is essential to ensure the normal behaviour of the loT system because
all-important decisions made by the loT system are based on this sensed data. If any malicious device gets into
the loT network, it may disrupt the normal functionality of the system and result in disastrous situations. There
are several dimensions of loT security including data aggregation, confidentiality, integrity, availability and non-
repudiation.

However, authentication and access control are the first line of defence, which limits data access to only
those with the correct permissions. Mutual authentication between loT devices and other systems is an integral
part of secure loT systems to ensure data confidentiality and integrity, Otherwise, these systems will be
vulnerable to a variety of potential security threats, such as unauthorized access, information theft, and data
alteration. loT systems are expected to operate in a distributed manner with a stringent minimum-delay
requirement so, that, devices from various loT systems can interact with each other to provide value-added
services. Therefore, distributed security measurements are required to secure such systems. Existing security
approaches (such as authentication mechanisms) are not suitable for loT systems because of their centralized
nature and scalability issues. Moreover, the need for delay-sensitive authentication and access control
mechanisms has become even more imperative for systems where loT devices are often resource-constrained
and heterogeneous and must operate and perform in safety-critical settings. For example, a battery-powered
aerial drone may need to authenticate with multiple command stations in a short period for the exchange time-
critical data. Latency issues can be addressed by employing fog nodes that put a substantial amount of
communication, control, storage and management at the edge of a network as opposed to establishing dedicated
channels to a more centralized remote infrastructure.
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STREAMING TELEVISION

Annotation
Streaming television is the digital distribution of television content, such as films and series, over the
Internet. In contrast to over the-air, cable, and satellite transmissions, or IPTV service, streaming television is
provided as over-the-top media (OTT). Television content includes productions made by or for OTT services, and
acquired by them with licensing agreements. In 2024, streaming television became "the dominant form of TV
viewing" in the United States. It surpassed cable and network television viewing in 2025.
Keywords:
OTT, TV, COVID-19.

In 2020, the COVID-19 pandemic had a strong impact in the television streaming business with the lifestyle
changes such as staying at home and lockdowns. As of 2024, Netflix is the world's largest streaming TV network
and also the world's largest Internet media and entertainment company with 269 million paid subscribers, and
by revenue and market cap.

The Hybrid Broadcast Broadband TV (HbbTV) consortium of industry companies (such as SES, Humax,
Philips, and ANT Software) is currently promoting and establishing an open European standard for hybrid set-top
boxes for the reception of broadcast and broadband digital television and multimedia applications with a single-
user interface.

BBC iPlayer originally incorporated peer-to-peer streaming, moved towards centralized distribution for
their video streaming services. BBC executive Anthony Rose cited network performance as an important factor
in the decision, as well as consumers being unhappy with their own network bandwidth being used for
transmitting content to other viewers. Samsung TV has also announced their plans to provide streaming options
including 3D Video on Demand through their Explore 3D service.

Some streaming services incorporate digital rights management. The W3C made the controversial decision
to adopt Encrypted Media Extensions due in large part to motivations to provide copy protection for streaming
content. Sky Go has software that is provided by Microsoft to prevent content being copied. Additionally, BBC
iPlayer makes use of a parental control system giving users the option to "lock" content, requiring a password to
access it. The goal of these systems is to enable parents to keep children from viewing sexually themed, violent,
or otherwise age-inappropriate material. Flagging systems can be used to warn a user that content may be
certified or that it is intended for viewing postwatershed. Honour systems are also used where users are asked
for their dates of birth or age to verify if they are able to view certain content.
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IPTV Over-the-top technology

Content . . .
. Local telecom Studio, channel, or independent service
provider

. . |Localtelecom -
Transmission _ .
dedicated owned or | Public Internet + local telecom
network
leased network

Local telecom .
Purchased by consumer (box, stick, TV,

Receiver |provides (set-top )
computer, or mobile)

box)

. . |Screen provided by .
Display device Screen provided by consumer
consumer

Video on demand services like 3ABN+

Disney+, Catchplay, Disney+ Hotstar,

U-verse TV, Bell MeWatch, iwantTFC, Vidio, Sky Go, YouTube,
Fibe TV, Verizon Netflix, Amazon Prime Video, Max,

Fios (IPTV service |Discovery+, Peacock, Paramountt, JioVoot,

Examples

now discontinued) |BETH, YuppTV, Crunchyroll, BBC iPlayer,
Huly, SonyLIV, myTY, NOW, Noggin, Viu,
ZEES, MX Player.

IPTV delivers television content using signals based on the Internet Protocol (IP), through managed private
network infrastructure entirely owned by a single telecom or Internet service provider (ISP). This stands in
contrast to delivering content over unmanaged public networks - a practice known as over-the-top content
delivery. Both IPTV and OTT use the Internet protocol over a packet- switched network to transmit data, but IPTV
operates in a closed system—a dedicated, managed network controlled by the local cable, satellite, telephone,
or fiber-optic company. In its simplest form, IPTV simply replaces traditional circuit switched analog or digital
television channels with digital channels which happen to use packet-switched transmission. In both the old and
new systems, subscribers have set-top boxes or other customer-premises equipment that communicates
directly over company-owned or dedicated leased lines with central-office servers. Packets never travel over the
public Internet, so the television provider can guarantee enough local bandwidth for each customer's needs.

The Internet protocol is a cheap, standardized way to enable two-way communication and simultaneously
provide different data (e.g., TV-show files, email, Web browsing) to different customers. This supports DVR-like
features for time shifting television: for example, to catch up on a TV show that was broadcast hours or days ago,
or to replay the current TV show from its beginning. It also supports video on demand—browsing a catalog of
videos (such as movies or television shows) which might be unrelated to the company's scheduled broadcasts.
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ANALYSIS OF MEANING PECULIARITIES IN TECHNICAL TEXTS TRANSLATION

Abstract
Technical texts represent one of the most complex areas of translation due to their high degree of
terminological precision, structural rigidity, and domain-specific concepts. Unlike general-language texts,
technical materials require not only linguistic competence but also specialized knowledge. This article analyzes
the semantic peculiarities of technical text translation, focusing on terminology, polysemy, neologisms,
abbreviations, and the role of context. It also discusses common translation strategies such as calque, borrowing,
descriptive translation, and functional equivalence. Examples and theoretical interpretations show how
inaccurate rendering of meaning can lead to functional errors, misunderstanding, and technological risks. The
article concludes that technical translation requires a balanced combination of linguistic skills, subject-matter
expertise, and consistent terminology management.
Keywords
technical translation, terminology, semantics, polysemy, equivalence, neologism,
abbreviations, context, functional accuracy.

Technical communication has become a fundamental part of rapidly developing scientific and industrial
fields. Product manuals, engineering documents, user guides, patents, medical instructions and scientific articles
are translated daily to ensure global access to innovation. Unlike literary or journalistic translation, technical
translation prioritizes accuracy, clarity, and consistency rather than stylistic creativity. A single semantic mistake
can change the function of a machine, cause incorrect application of medicine, or result in safety hazards.
Therefore, meaning plays a central role in technical translation.

This paper explores what makes meaning in technical texts difficult to transfer between languages, and
how translators can overcome these problems.

1. Semantic Peculiarities of Technical Language

1.1 Terminology and Term Unambiguity

e Technical language relies on terminology—words that have a fixed meaning in a particular field. These
terms must be translated with precision, often using internationally accepted equivalents.

e For example:

e “voltage drop” must not be translated as a general “decrease of power,” but according to electrical
terminology.

e Because terms are monosemantic inside their field, misunderstanding happens when a translator lacks
subject knowledge.

1.2 Polysemy and Contextual Meaning

Many terms may have different meanings in everyday language and technical language:

“cell” can mean biological unit, prison room, or electrical battery.

“operation” may refer to mathematical action, surgery, or machine function.

Without analyzing context, a translator may choose the wrong equivalent. Thus, semantic clarification
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depends on contextual analysis, surrounding terminology, and subject specialization.

1.3 Neologisms and Borrowings

Modern technology constantly produces new terms—especially in IT, telecommunications, and
biotechnology. These often appear as:

borrowed English terms: server, modem, router

shortened forms: nanotech, biotech

compound terms: fiber-optic cable

When no equivalent exists in the target language, translators may use borrowing, transliteration, or
descriptive translation.

1.4 Abbreviations and Symbols

Technical texts contain a large number of:

abbreviations: GPS, LCD, CPU, WHO

formulas and units: kg, m?, rpm

short forms of chemical and biological elements

Some abbreviations are international, while others differ by language rules. A translator must know when
to translate (UN - BMG) and when to leave unchanged (DNA, USB).

2. Problems in Rendering Meaning

2.1 Ambiguity and Terminology Mismatch

Languages differ in the number of terms used for one concept. For instance, English distinguishes
“accuracy” and “precision,” while some languages use one word for both. Choosing the wrong equivalent
changes the technical meaning.

Technical texts require special attention to meaning because they are precise, logical, and terminological.
Errors in semantic rendering—especially with polysemous words, abbreviations, and neologisms—may lead to
functional mistakes or safety risks. Therefore, translation must rely on subject expertise, contextual
understanding, standardized terminology and professional glossaries. The study of meaning peculiarities shows
that technical translation is not merely linguistic work; it is a scientific and practical discipline that demands
accuracy, research skills, and responsibility.
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Annotation
In IEEE 802.11 wireless local area networking standards (including Wi-Fi), a service set is a group of
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wireless network devices which share a service set identifier (SSID)—typically the natural language label that
users see as a network name. (For example, all of the devices that together form and use a Wi-Fi network called
"Foo" are a service set.) A service set forms a logical network of nodes operating with shared link-layer
networking parameters; they form one logical network segment.
Keywords:
IEEE 802.11, SSID, BSS, BSSID.

A service set is either a basic service set (BSS) or an extended service set (ESS). A basic service set is a
subgroup, within a service set, of devices that share physical-layer medium access characteristics (e.g. radio
frequency, modulation scheme, security settings) such that they are wirelessly networked. The basic service set
is defined by a basic service set identifier (BSSID) shared by all devices within it. The BSSID is a 48-bit label that
conforms to MAC-48 conventions. While a device may have multiple BSSIDs, usually each BSSID is associated
with at most one basic service set at a time. A basic service set should not be confused with the coverage area
of an access point, known as the basic service area (BSA).

An independent BSS (IBSS), or ad hoc network, is created by peer devices among themselves without
network infrastructure. A temporary network created by a cellular telephone to share its Internet access with
other devices is a common example. In contrast to the stations in an infrastructure-mode network, the stations
in a wireless ad hoc network communicate directly with one another, i.e. without a dependence on a distribution
point to relay traffic between them. In this form of peer-to-peer wireless networking, the peers form an
independent basic service set (IBSS). Some of the responsibilities of a distribution point—such as defining
network parameters and other "beaconing" functions—are established by the first station in an ad-hoc network.
However, that station does not relay traffic between the other stations; instead, the peers communicate directly
with one another. Like an infrastructure BSS, an independent BSS also has a 48-bit MAC- address-like identifier.
But unlike infrastructure BSS identifiers, independent BSS identifiers are not necessarily unique: the
individual/group bit of the address is always set to 0 (individual), the universal/local bit of the address is always
set to 1 (local), and the remaining 46 bits are randomly generated.

A mesh basic service set (MBSS) is a self-contained network of mesh stations that share a mesh profile,
defined in 802.11s. Each node may also be an access point hosting its own basic service set, for example using
the mesh BSS to provide Internet access for local users. In such a system, the BSS created by the access point is
distinct from the mesh network, and a wireless client of that BSS is not part of the MBSS. The formation of the
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mesh BSS, as well as wireless traffic management (including path selection and forwarding) is negotiated
between the nodes of the mesh infrastructure. The mesh BSS is distinct from the networks (which may also be
wireless) used by a mesh's redistribution points to communicate with one another.

The service set identifier (SSID) defines or extends a service set. Normally it is broadcast in the clear by
stations in beacon packets to announce the presence of a network and seen by users as a wireless network name.
Unlike basic service set identifiers, SSIDs are usually customizable. These SSIDs can be zero to 32 octets long, and
are, for convenience, usually in a natural language, such as English. The 802.11 standards prior to the 2012 edition
did not define any particular encoding or representation for SSIDs, which were expected to be treated and
handled as an arbitrary sequence of 0—-32 octets that are not limited to printable characters.
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ARTIFICIAL INTELLIGENCE AND BLOCKCHAIN TECHNOLOGIES
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The fusion of artificial intelligence (Al) and blockchain technology has generated excitement, but both
fields face fundamental limitations that can’t be ignored. Blockchain promises security and transparency but
struggles with scalability, efficiency, and adaptability.
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Imagine a future where blockchain networks are seamlessly efficient and scalable, thanks to Al’s problem-
solving prowess, and where Al applications operate with full transparency and accountability by leveraging
blockchain’s immutable record-keeping. This vision is taking shape today through a new wave of decentralized
Al projects. Leading the charge, platforms like SingularityNET, Ocean Protocol, and Fetch.ai are showing how a
convergence of Al and blockchain could not only solve each other’s biggest challenges but also redefine
transparency, user control, and trust in the digital age. While blockchain is hailed for its transparency, security,
and decentralized structure, it faces significant technical challenges. Efficiency, scalability, and adaptability issues
hamper its widespread adoption, particularly in resource-intensive models like proof-of-work (PoW). Here’s
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where Al, with its data-driven insights, can make a profound impact.

One major issue with blockchain, especially PoW systems, is inefficiency and high energy use. Al can
address this by analyzing and predicting network demand, dynamically adjusting energy consumption to reduce
waste and optimize performance. Moreover, Al can facilitate "sharding," a technique that divides blockchain
data across multiple nodes, allowing parallel processing and faster transaction times. Combining Al’s adaptability
with blockchain’s integrity can effectively scale blockchain networks, a critical step for broader industry adoption.
Smart contracts—self-executing code on the blockchain—are essential but can be prone to vulnerabilities that
risk user funds. Al, particularly machine learning, can scrutinize smart contract code to detect and correct errors
before deployment, reducing the risk of exploitation. This predictive layer bolsters.

Blockchain systems are complex and require ongoing maintenance. Al can offer predictive analytics, using
historical data to anticipate and address potential bottlenecks or vulnerabilities before they escalate. By
optimizing blockchain maintenance, Al not only improves network reliability but also ensures that blockchain
remains a resilient foundation for a decentralized future.

While Al's potential is revolutionary, its centralized nature and opacity create significant concerns.
Blockchain’s decentralized, immutable structure can address these issues, offering a pathway for Al to become
more ethical, transparent, and accountable.

Traditional Al models, particularly deep neural networks, are frequently criticized as “black boxes” due to
opaque decision-making processes. Blockchain’s transparent ledger can audit each step of an Al model’s
development, from data inputs to training outcomes. By tracking Al’s actions on the blockchain, users gain
visibility into its operations, promoting fairness and accountability—qualities essential in applications like
healthcare, finance, and criminal justice. Al’s effectiveness depends on the quality of its training data, which is
susceptible to tampering. Blockchain’s tamper-proof storage can ensure data integrity, reducing biases and
manipulation risks. This approach bolsters the reliability ofAl models, as users and stakeholders can trust that
Al’s decisions are based on accurate, verified data.

Decentralized Al systems built on blockchain allow individuals to retain control over their data, supporting
Al applications without centralizing information. Blockchain can verify data contributions while keeping the
actual data decentralized. This system reduces risks of misuse and empowers users to decide how their data is
employed in Al development.

In the rapidly evolving world of decentralized Al, three projects illustrate the possibilities of merging
blockchain and Al. Each represents a unique approach to user empowerment, transparency, and ethical Al
development. SingularityNET: SingularityNET is a decentralized marketplace for Al services, creating a global
platform where developers and businesses can share and deploy Al tools. Its AGIX token incentivizes cooperation
across a community of Al experts, making Al development accessible to more stakeholders. This platform
promotes transparency and decentralization by ensuring that Al resources and applications are available to the
global community, not just tech giants.
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THE NEXT GENERATION OF INTERNET PROTOCOL TELEVISION

Annotation
Internet Protocol television (IPTV), also called TV over broadband, is the service delivery of television over
Internet Protocol (IP) networks. Usually sold and run by a telecom provider, it consists of broadcast live television
that is streamed over the Internet (multicast) — in contrast to delivery through traditional terrestrial, satellite,
and cable transmission formats — as well as video on demand services for watching or replaying content
(unicast).
Keywords:
ITU-R IMT-2020, ITU-R M.2160-0, IMT-2030

IPTV broadcasts started gaining usage during the 2000s alongside the rising use of broadband-based
internet connections. It is often provided bundled with internet access services by ISPs to subscribers and runs
in a closed network. IPTV normally requires the use of a set-top box, which receives the encoded television
content in the MPEG transport stream via IP multicast, and converts the over-the-top (OTT) services, which are
based on a direct one-to-one transmission mechanism.
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IPTV methods have been standardised by organisations such as ETSI. IPTV has found success in some
regions: for example in Western Europe in 2015, pay IPTV users overtook pay satellite TV users. IPTV is also used
for media delivery around corporate and private networks. Up until the early 1990s, it was not thought possible
that a television programme could be squeezed into the limited telecommunication bandwidth of a copper
telephone cable to provide a video-on-demand (VOD) television service of acceptable quality, as the required
bandwidth of a digital television signal was around 200 Mbit/s, which was 2,000 times greater than the
bandwidth of a speech signal over a copper telephone wire. VOD services were only made possible as a result of
two major technological developments: motion-compensated DCT video compression and asymmetric digital
subscriber line (ADSL) data transmission. Motion-compensated DCT algorithms for video coding standards
include the H.26x formats from 1988 onwards and the MPEG formats from 1991 onwards. Motion-compensated
DCT video compression significantly reduced the amount of bandwidth required for a television signal, while at
the same time ADSL increased the bandwidth of data that could be sent over a copper telephone wire. ADSL
increased the bandwidth of a telephone line from around 0.1 Mbit/s to 2 Mbit/s, while DCT compression reduced
the required bandwidth of a digital television signal from around 200 Mbit/s down to about 2 Mbit/s. The
combination of DCT and ADSL technologies made it possible to practically implement VOD services at around 2
Mbit/s bandwidth in the 1990s.

The term IPTV first appeared in 1995 with the founding of Precept Software by Judith Estrin and Bill Carrico.
Precept developed an Internet video product named IP/TV. IP/TV was an Mbone compatible Windows and Unix-
based application that transmitted single and multi-source audio and video traffic, ranging from low to DVD
quality, using both unicast and IP multicast Real-time Transport Protocol (RTP) and Real time control protocol
(RTCP). The software was written primarily bySteve Casner, Karl Auerbach, and Cha Chee Kuan. Precept was
acquired by Cisco Systems in 1998. Cisco retains the IP/TV trademark. Telecommunications company US West
(later Qwest) launched an IPTV service called TeleChoice in Phoenix, Arizona in 1998 using VDSL technology,
becoming the first company in the United States to provide digital television over telephone lines. The service
was shut down in 2008.

Internet radio company AudioNet started the first continuous live webcasts with content from WFAA-TV
in January 1998 and KCTU-LP on 10 January 1998. Kingston Communications, a regional telecommunications
operator in the UK, launched Kingston Interactive Television (KIT), an IPTV over digital subscriber line (DSL)
service in September 1999. The operator added additional VOD service in October 2001 with Yes TV, a VOD
content provider. Kingston was one of the first companies in the world to introduce IPTV and IP VOD over ADSL
as a commercial service. The service became the reference for various changes to UK Government regulations
and policy on IPTV. In 2006, the KIT service was discontinued, subscribers having declined from a peak of 10,000
to 4,000. In 1999, NBTel (now known as Bell Aliant) was the first to commercially deploy Internet protocol
television over DSL in Canada using the Alcatel 7350 DSLAM and middleware created by iMagic TV (owned by
NBTel's parent company Bruncor). The service was marketed under the brand VibeVision in New Brunswick, and
later expanded into Nova Scotia in early 2000 after the formation of Aliant. iMagic TV was later sold to Alcatel.

In 2002, Sasktel was the second in Canada to commercially deploy IPTV over DSL, using the Lucent Stinger
DSL platform. In 2005, SureWest Communications was the first North American company to offer high-definition
television (HDTV) channels over an IPTV service.

List of references:

1. "Introduction to 3GPP Release 19 and 6G planning" (https://www.3gpp.org/news-events/partner-news/atis-
webinar-rel19) 3GPP. 2024.
2. Bjérnson, Emil; Ozdogan, Ozgecan; Larsson, Erik G. (December 2020). "Reconfigurable intelligent surfaces:
three myths and two critical questions". IEEE Communications Magazine. 58 (12): 90-96. arXiv:2006.03377
(https://arxiv.org/abs/2006.03377).doi:10.1109/MCOM.001.200007
(https://doi.org/10.1109%2FMCOM.001.2000407).
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OPTICAL FIBER USAGE CHARACTERISTICS AND FTTX INSTALLATION

Annotation
Fiber to the x (FTTX; also spelled "fibre") or fiber in the loop is a generic term for any broadband network
architecture using optical fiber to provide all or part of the local loop used for last mile telecommunications. As
fiber optic cables are able to carry much more data than copper cables, especially over long distances, copper
telephone networks built in the 20th century are being replaced by fiber. The carrier equipment for FTTx is often
housed in a "fiber hut", point of presence or central office.

Keywords:
FTTX, FTTA, FTTB, FTTH, lazer, linza.

FTTX is a generalization for several configurations of fiber deployment, arranged into two groups:
FTTP/FTTH/FTTB (fiber laid all the way to the premises/home/building) and FTTC/N (fiber laid to the
cabinet/node, with copper wires completing the connection). Residential areas already served by balanced pair
distribution plant call for a trade- off between cost and capacity. The closer the fiber head, the higher the cost of
construction and the higher the channel capacity. In places not served by metallic facilities, little cost is saved by
not running fiber to the home. Fiber to the x is the key method used to drive next-generation access (NGA), which
describes a significant upgrade to the broadband available by making a step change in speed and quality of the
service. This is typically thought of as asymmetrical with a download speed of 24 Mbit/s plus and a fast upload
speed. Ofcom have defined super-fast broadband as "broadband products that provide a maximum download
speed that is greater than 24 Mbit/s — this threshold is commonly considered to be the maximum speed that can
be supported on current generation (copper-based) networks."

A similar network called a hybrid fiber-coaxial (HFC) network is used by cable television operators but is
usually not synonymous with "fiber In the loop", although similar advanced services are provided by the HFC
networks. Fixed wireless and mobile wireless technologies such as Wi-Fi, WiMAX and 3GPP Long Term Evolution
(LTE) are an alternative for providing Internet access.
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While fiber optic cables can carry data at high speeds over long distances, copper cables used in traditional
telephone lines and ADSL cannot. For example, the common form of Gigabit Ethernet (1 Gbit/s) runs over
relatively economical category 5e, category 6 or 6A unshielded twisted-pair copper cabling but only to 100 m
(300 ft). However, 1 Gbit/s Ethernet over fiber can easily reach tens of kilometers. Therefore, FTTP has been
selected by every major communications provider in the world to carry data over long 1 Gbit/s symmetrical
connections directly to consumer homes. FTTP configurations that bring fiber directly into the building can offer
the highest speeds since the remaining segments can use standard Ethernet or coaxial cable.

Fiber is often said to be "future-proof" because the data rate of the connection is usually limited by the
terminal equipment rather than the fiber, permitting substantial speed improvements by equipment upgrades
before the fiber itself must be upgraded. Still, the type and length of employed fibers chosen, e.g. multimode vs.
single-mode, are critical for applicability for future connections of over 1 Gbit/s. With the rising popularity of
high-definition, on-demand video streaming applications and devices such as YouTube, Netflix, Roku, and
Facebook LIVE, the demand for reliable bandwidth is crucial as more and more people begin to utilize these
services. FTTC (where fiber transitions to copper in a street cabinet) is generally too far from the users for
standard Ethernet configurations over existing copper cabling.

They generally use very-high-bit-rate digital subscriber line (VDSL) at downstream rates of 80 Mbit/s, but
this falls extremely quickly when the distance exceeds 100 m (300 ft).

List of references:
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Al AND THE FUTURE OF PHILOLOGY: AUTOMATED TEXT ANALYSIS AND INTERPRETATION

Abstract
This review examines the convergence of artificial intelligence (Al) and philology, surveying methods,
applications, epistemological implications, and future trajectories. It situates recent advances in statistical and
deep learning within the longer history of computational approaches to textual scholarship, from early
stylometry and probabilistic authorship attribution to contemporary transformer-based language models. The
review concludes with principled recommendations for tool design, best practices for reproducible
computational philology, and a forward-looking agenda emphasizing collaborative systems that augment
philological expertise rather than replace it.
Keywords
Artificial Intelligence (Al); Philology; Computational Philology; Digital Humanities; Automated Text Analysis;
Natural Language Processing (NLP); Machine Learning.

Introduction

Philology—understood as the historical, critical, and interpretive study of texts—has always been an
interdisciplinary enterprise, combining close reading, historical knowledge, and methodical evidence-gathering.
Over the past six decades, computational methods have progressively reshaped philological workflows. Early
qguantitative studies demonstrated that statistical patterns in word usage could answer questions about
authorship and textual origin; machine-assisted methods now encompass transcription, collation, variant
detection, semantic mapping, and predictive reconstruction.

Methodological Landscape

Modern computational philology draws on several methodological families. Below | outline the primary
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approaches and comment on their philological affordances.

These approaches (function-word counts, character n-grams, punctuation fingerprints) remain
foundational for authorship attribution, genre classification, and measuring stylistic change. Their interpretability
and low data requirements make them attractive for historical corpora that are small or noisy.

Word embeddings capture distributional semantics through dense vector spaces. Static embeddings reveal
semantic neighborhoods that facilitate synonym detection and vector arithmetic for conceptual relations. More
recently, contextual embeddings derived from transformer models capture token-level sense conditioned on
surrounding context, improving tasks such as disambiguation, named-entity recognition, and semantic change
detection. For historical texts, embeddings trained on temporally appropriate corpora or adapted via fine-tuning
produce more reliable semantic mappings.

Applications in Philology

Automation aids in collation (aligning witnesses), variant clustering, and variant visualization. Algorithms
can detect copyist errors, probable scribal interpolations, and recurrent orthographic patterns across witnesses,
accelerating editors’ triage tasks. When integrated into editorial environments, ML models can suggest
emendations by ranking plausible readings conditioned on context, but final editorial judgment must remain
human-led, with models’ confidence scores and supporting evidence clearly exposed.

Stylometric methods continue to provide compelling evidence in attribution debates. Their combination
with modern classifiers and embedding-based features can increase robustness, especially when cross-validated
across time slices and genre controls. However, attribution conclusions must be tempered by corpus
representativeness, cross-genre contamination, and the social-historical contexts of authorship.

Challenges and Limitations

Many state-of-the-art models are opaque. Philologists require not only outputs but intelligible rationales—
why a variant is suggested, which witnesses support it, and how confidence is estimated. Explainable Al
techniques and hybrid rule-based constraints can mitigate opacity.

PLMs trained on modern web text may misrepresent historical morphology and semantics. Effective
applications demand domain-adapted models—either trained on historical corpora or adapted through transfer
learning—so that model priors align with the target register.

Conclusion

Al has already reshaped philological practice by accelerating labor-intensive tasks, enabling new scales of
inquiry, and offering novel analytical lenses on textual variation and semantic history. Yet the promise of Al for
philology is realized only when models are carefully adapted to historical registers, embedded within transparent
and provenance-aware workflows, and used to augment, not replace, domain expertise. Building such
ecosystems demands sustained collaboration between computational researchers, editors, librarians, and
humanists—together ensuring that digital tools expand the horizons of textual scholarship while respecting its
epistemic traditions.

References:

1. Blei, D. M., Ng, A.Y., & Jordan, M. I. (2003). Latent Dirichlet allocation. Journal of Machine Learning Research,
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FROM PHILOLOGY TO DIGITAL HUMANITIES: CONTINUITIES AND DIVERGENCES

Abstract
This review traces the historical and conceptual trajectory from traditional philology to contemporary
digital humanities (DH), focusing on continuities in scholarly aims and methods as well as fundamental
divergences introduced by computational affordances, scale, and institutional practices. The paper synthesizes
canonical interventions and recent debates to map methodological shifts, methodological continuities, ethical
and epistemic challenges, and prospects for an integrative future research agenda that preserves philology’s
critical rigor while embracing DH’s methodological pluralism.
Keywords:
Philology; Digital Humanities; Textual Scholarship; Computational Philology;
Humanities Computing; Distant Reading; Text Encoding Initiative (TEI).

Introduction

Philology, historically defined as the critical study of texts in their linguistic, historical, and material
contexts, constituted the backbone of humanities scholarship for centuries. Its practices—manuscript collation,
emendation, stemmatics, and interpretive annotation—were oriented toward establishing authorial or
transmissional meaning and recovering textual histories. Over the last four decades, the emergence of
computing-driven practices has given rise to what is now called digital humanities: an umbrella field that
encompasses digitization, computational text analysis, metadata curation, network and spatial visualizations,
and digitally-mediated publication.

Methodological Shifts: Scale, Algorithms, and Visualization

Philology traditionally privileges close reading and apparatus-based critical editions; DH supplements and
sometimes contests this privileging by enabling large-scale quantitative and visual approaches. Franco Moretti’s
notion of “distant reading” advocates for abstraction—graphs, maps, and trees—to detect macro-historical
literary patterns invisible to close textual analysis. Such computational distant reading complements rather than
replaces philological close reading when deployed reflexively; yet it also poses epistemological questions about
how interpretive authority is distributed between humanists and algorithms. Concurrently, visualization
techniques and network analysis open new interpretive vistas, but they demand rigorous methodological
transparency—what algorithms were used, what pre-processing steps occurred, and how sampling biases shape
outcomes. Methodological divergence thus arises from the rapid expansion of scale and the mediation of insight
by computational procedures.

Materiality and Media Studies: The Forensics of Digital Texts

One important divergence concerns the materiality of the object of study. Philology’s material focus—on
parchment, ink, scribal hands, and codicology—translated in DH into an acute interest in the materiality of digital
media: file formats, storage media, encoding schemes, and platform dependencies. Scholarship in software
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studies and digital textual forensics underscores that digital texts are inscribed artifacts with layers of
technological contingency; recovery, preservation, and interpretation require attention to the physical and
logical media that underpin them. This line of work introduces practical and theoretical imperatives that
traditional philology only partially anticipated: preservation strategies, bit-level forensics, and the recognition
that digital surrogates can conceal as much as they reveal about original artifacts.

Editorial Practice in the Digital Age

Digital editions attempt to reconcile philological rigor with computational accessibility. Encoding standards
(notably TEI) operationalize editorial decisions into structured markup, enabling richer, machine-actionable
representations of textual variants, annotations, and metadata. Yet digital editions also complicate notions of
fixity: they invite dynamic interfaces, multiple renderings, and user-driven annotation. The philologist’s
apparatus of variant readings must thus be re-imagined for environments that permit layered, versioned, and
even collaborative editorial practices. This shift preserves philology’s core normative aims—transparency of
editorial choices, traceable justification for readings—while challenging the unitary, author-centric paradigms of
the print critical edition.

Conclusion. The relationship between philology and digital humanities is neither a simple replacement nor
an ungualified extension; it is a complex reconfiguration in which core philological commitments persist even as
methodological tools, material objects, and institutional practices transform. DH enlarges the scale and
diversifies the modalities of textual scholarship, but it also inherits and must uphold philology’s normative
commitments to provenance, textual sensitivity, and interpretive rigor. A future in which philology and DH are
fully integrated will depend on reflexive methodologies, infrastructural foresight, and pedagogical strategies that
cultivate both computational fluency and textual expertise.

References:
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COGNITIVE PHILOLOGY: LANGUAGE, MIND, AND MEANING IN HISTORICAL PERSPECTIVES

Abstract
Cognitive philology assembles philological rigor with cognitive science to investigate texts not merely as
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artefacts but as the products of historically situated human minds. This review synthesizes the field’s conceptual
genealogy, theoretical foundations, methodological hybrids, and representative empirical programs. The review
highlights three productive foci: embodiment and conceptual metaphors, narrative cognition and memory, and
large-scale computational approaches to literary history.
Keywords
Cognitive Philology; Historical Linguistics; Cognitive Linguistics; Embodied Cognition;
Conceptual Metaphor Theory; Cognitive Poetics; Cognitive Stylistics.

Introduction

Cognitive philology reframes traditional philology—textual editing, historical linguistics, hermeneutics.
Rather than treating texts as self-contained sign-systems, cognitive philologists foreground the cognitive agents
and the processing constraints that shaped textual form. This reorientation does not abandon philological
commitments; rather, it extends them: philologists become theorists of mental operations as much as
conservators of textual lines. The field is institutionalized in specialized venues and cross-disciplinary forums that
promote dialogue between humanities and cognitive sciences.

Theoretical frameworks: embodiment, schemas, and mental spaces

Three theoretical pillars have proven especially generative for cognitive philology. First, embodiment
posits that conceptual structure is partly grounded in sensorimotor experience. Second, schematic
representations provide a medium through which cultural knowledge is structured and transmitted. Third,
mental-space and conceptual-integration frameworks show how readers dynamically construct discourse-level
scenarios. These frameworks allow researchers to move from description to causal modeling: textual regularities
are treated as traces of cognitive affordances and constraints rather than as purely stylistic habits.

Methods and interdisciplinary practice

Methodologically, cognitive philology is pluralistic. Close reading informed by cognitive models—often
called cognitive poetics or cognitive stylistics—remains central for small-scale analyses that preserve philological
nuance. Experimental paradigms test hypotheses about processing demands and interpretive salience for
contemporary readers; such data offer analogues for reconstructing cognitive pressures in historical contexts.

Cognitive models applied to textual transmission and memory

Textual transmission—the survival and alteration of variants—can be conceptualized as a form of cultural
memory subject to cognitive biases. Memory constraints, reconstructive processes, and schematization influence
how oral traditions settle into written forms and how scribes introduce regularizing changes. Models from
cognitive psychology of memory errors, source-monitoring failures, and schematic reconstruction provide
testable hypotheses about variant distributions and error types across manuscripts. By quantifying variant
patterns and comparing them with experimentally derived error profiles, researchers can make probabilistic
inferences about cognitive mechanisms active in historical transmission.

Integrating computational tools with philological precision

Cognitive philology benefits from computational advances but must resist the temptation to sacrifice
textual granularity for macro-patterns. Tools such as vector embeddings and topic models reveal latent semantic
shifts; stylometric measures detect authorial fingerprinting and editorial hands. The responsible integration of
these tools involves aligning algorithmic outputs with philological metadata and using cognitive theory to
interpret algorithmic patterns. Computational findings are therefore not endpoints but prompts for closer
archival and experimental probing—a workflow that preserves the philological ideal of fidelity to textual
evidence while exploiting new modes of inference.

Conclusion

Cognitive philology revitalizes historical textual studies by centering cognitive agents and processes in the
production and reception of texts. It is simultaneously conservative—insisting on philological fidelity to
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manuscripts and editions—and innovative—deploying cognitive theory, experimental paradigms, and
computational analytics to explain how minds shape linguistic and literary forms. The field’s promise lies in its
capacity to integrate close, historically informed readings with empirically grounded models of cognition, thereby
producing interpretations that are both textually rigorous and cognitively plausible. Realizing that promise
requires sustained interdisciplinary collaboration, methodological care, and humility about the limits of
inference; yet the rewards—richer accounts of how meaning has been constituted across time—make the
endeavor essential for contemporary humanities.
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UMOPOBbIX MOAENEl, OTpaXKaloWMUX B peasbHOM BpPEMEHM COCTOosiHME 06opyAoBaHMA U MHPPACTPYKTYpPbI,
No3Bo/AET ONTUMU3NPOBATb AMArHOCTUKY, NPOTHO3MPOBaTb HEMCMPABHOCTU M MOBbILWATL 6e30nacHOCTb PaboTsl
TpybonpoBOAHbIX CUCTEM.
Kntouesble cnosa:
undpoBo ABOMHUK, HedTEra3onpoBoa, MOHUTOPUHT, MArHOCTUKA, TEXHUYECKOe 06CyKmnBaHMe.

CoBpemMeHHble HedTerasoBble KOMMNAHWUM CTANIKUBAOTCA C HEOOXOAMMOCTbIO MOBbLIWEHUA HAAEXKHOCTU
TpybonpoBOAHbIX CUCTEM NPU OAHOBPEMEHHOM CHUMEHWMWN IKCMYaTaLMOHHbIX 3aTpaT. TPagULMOHHbIE MeToAb!
KOHTPO/NA, OCHOBaHHble Ha MEPUOAMYECKMX MPOBEPKAX W MAAHOBbIX PEMOHTAX, YacTO OKa3blBAOTCA
HeAOoCTaTOYHO TMOKMMM U 3aTpaTHbIMK. B 3TOM cBA3M KoHuenuua uudpoBoro asoliHMKa (Digital Twin)
CTAQHOBMUTCA OAHWMM W3 KJOYEBbIX MHCTPYMeEHTOB LMGPOBOM TpaHCchopmMauumn oTpacau, obecneumsas
KOMMJIEKCHbIM aHa/IM3 COCTOAHMA TPYOOMNPOBOA0B B PEa/IbHOM BPEMEHW.

LUndposoit ABOMHMK NpeacTaBaseT coboit BUPTYanbHYIO KOMUIO UINYECKOW CUCTEMBI, CO3A4AHHYI0 Ha
OCHOBE [aHHbIX, MOCTYyNaloWmMXx OT CEHCOPOB, WU3MEPUTENbHbIX NPUOOPOB U CUCTEM aBTOMATM3auuu. [Ona
HedTerasonpoBOAOB Takaa MOAeb BKIKOYAET B cebsA reomeTpuyeckne napameTrpbl, MHGOPMaLUIO O AaBEHUM,
TemnepaType, CKOPOCTM MOTOKA M APYrMX 3KCMAYaTaUUOHHbIX XapaKTepUCTUKax. MHTerpauma sTux AaHHbIX C
WUCTOPUYECKMMM MOKaA3aTeNAMM U pe3ynbTaTaMuM MOAENNPOBAHUA NO3BOJIAET MPOrHO3MPOBATb BO3MOXKHblE
OTKa3bl 060pyA0BaHMA U NPOBOAMTL TEXHUYECKOE 0OCNYKMBaAHME NO COCTOAHMIO, @ HE MO PACMMCAHUIO.

OfHMM M3 KAOYEBbLIX MPEUMYLLLECTB MCMNOb30BaHMA UMPPOBbLIX ABOMHWKOB ABNAETCA BO3MOMKHOCTb
paHHero obHapyxeHna gedektos. C NOMOLLBI TEXHOOMMI MALLIMHHOTO 06y4YeHMA cMcTema CNocobHa BbISBAATb
aHOMaNMM, KOTOPble MOTYT YKa3blBaTb Ha Pa3BUTME KOPPO3UMU, yTeuek uam gedopmaunii Tpybonposoaa. 310
No3BOJIAET 3HAYUTE/IbHO COKPaATUTb BpPemMsA MNPOCTOA, YMEHbWWUTb 3aTpaTbl HA PEMOHT W NpPefoTBPaTUTb
aBapuiiHble CUTYaLUNN, 0COBEHHO B YAANEHHbIX AU TPYAHOAOCTYNHbIX PaOHaXx.

LUndposble ABOMHUKKN TaKKe UFPAIOT BaXKHYIO POAb B MAAHMPOBAHUWN TEXHUYECKOTO obcnyxnsaHma. Ha
OCHOBE MOJE/IMPOBAHMA MOXKHO OMNpeaennTb ONTUMAJIbHble MHTEPBAJIbl MEXAY MNPOBEPKaMM, OLLEHUTb
OCTaTOYHbIA pecypc obopyaoBaHMA U CNAAHMPOBATb 3aMeHy 3/ieMeHTOB TpybonpoBoaa A0 BO3HWKHOBEHMA
KPUTUYECKMX NOBpEXAEHMIA. Kpome TOro, mogennpoBaHue rmapoamHaMUYeckmx U TEPMUYECKUX MPOLLECCOB
nomoraet onTUMMU3MPOBaTb PEXUM TPAHCNOPTUPOBKM YrNeBOAOPOLOB, CHUXKAA NOTEPU SHEPrMM U MOBbIWaAsA
06bulyto apHeKTUBHOCTb CUCTEMBI.

Ba*KHbIM HanpaB/ieHMeM Pa3BUTUA TEXHONIOTUM ABNAETCA MHTErpaLmaA LMdPOBbIX 4BOMHUKOB C CUCTEMAMM
[0MNoJIHEHHOM peanbHOCTU (AR) M UCKYCCTBEHHOTO MHTENNEKTA. ITO A3ET BO3MOXKHOCTb MHKEHEPAM B peXxunme
peanbHOro BPeMeHU BU3yann3MpoBaTb COCTOAHME Tpybonposoaa, NMPOBOAUTb BUPTYasibHble MHCMNEKUUU U
NPUHMMATb pPelleHns Ha OCHOBE [AOCTOBEPHbIX AaHHbIX. TakuMe TexHo/orMM 0Cob6eHHO 3PPeKTUBHbI Npu
06Yy4YeHMM NepcoHana 1 NOBbILEHUN YPOBHSA NPOMbILIEHHON 6e30MacHOCTH.

Takum ob6pasom, npumeHeHne LMdPOBbLIX ABOMHMKOB NPU SKCNIyaTaLuum U TEXHUYECKOM 06CNYKUBAHUN
HedTerasonpoBoAoB NpeacTaBanaeT cobomn cTpaTerMyeckoe HanpasaeHne pas3suTua oTpacan. OHo cnocobeTeyeT
nepexoay oT PeakTUBHOIO K NPeaUKTUBHOMY YNPaBAeHUIO MHOPACTPYKTY PO, MUHUMU3UPYET PUCKU, MOBbILLAET
NPOM3BOACTBEHHYIO 3GDEKTUBHOCTL UM CNocobCTBYeT 3KONOMMYECKOW YycToMumBoCcTM. B nepcnektuse
JanbHellwee pasBUTME AAHHOM TexHonorMm ByaeT CBS3aHO C UCMOJIb30BAaHWMEM MCKYCCTBEHHOTO MHTEN/IEKTA,
06M1aYHbIX BbIYMCAEHUA W UHTEpHeTa Belwen, GopmMUpya UMHTENNEKTyaslbHble WM CaMoynpasasemble
TpybonpoBogHble cucTembl byayLuero.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. F'pebeHHuKoB C.B., Moposos A./l. UndpoBble ABONHUKM B HedTEra30BOM MPOMbILLIEHHOCTU: KOHUENUus,
meToabl n npumepsbl BHeapeHua. — M.: Hegpa, 2022. — 288 c.
2. Netpos W.A., KysHeuos [.B. TexHonormm umdpoBOro MOAENANPOBAHUA B YNPABAEHUN TEXHUYECKUM
cocTtoAaHnem Tpybonposoaos. — CM6.: Nonutex-Mpecc, 2021. — 264 c.

© Angorabiesa [., baxtuapos M., Batbipos b., bereHaes bl., 2025
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YK 62
Annambipapos A., CTy4eHT,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypKMmeHuUCTaH
AnnambipaoBa A., CTyAEHT,
MexayHapoaHbIA yHUBepcuTeT HedTU M raza nmeHu Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH
AnnaBHoBa A., CTyA€eHT,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza umeHu Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH
ABaiirenbguesa J1., cTygeHT,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypkMmeHuUCTaH
HayuHbii pyKoBoguTenb: AMaHoBa A., CTapLuMii NpenoaasaTeb,
MeayHapoaHbli YHUBEPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH

MHHOBALUWOHHBLIE NOAXOAbl K NIPOEKTUPOBAHUIO NOA3EMHbBIX XPAHU/TULL, TA3A
B YC/I0BUAX CNIOXKHbIX TEONIOMMYECKUX ®OPMALUIA

AHHOTauuA

CtaTbA nocCBAWEHA aHa/nM3y COBPEMEHHbIX WHHOBAUMOHHBIX pPeLeHu, MNpUMeHAeMbIX Mpu
NPOEKTUPOBAHMM NOA3EMHbIX XpaHMAuL, rasa (MXI) B CAOKHbIX Fe0NOrMYECKUX YCNOBUAX. PaccmaTpmBatoTcs
reomexaHu4yeckme, TeXHONOTMYeCcKne U unbpoBble MOAXOAbl, HAaNpPaBAEHHble Ha MOBbIEHWE HAAEXKHOCTY,
repmeTMYHOCTM M 3ddeKkTMBHOCTU aKcnayaTaumm MXI. Ocoboe BHUMaHWE yaeneHO UCNOIb30BaHUIO LUM$POBbIX
Mozenen, TeXHONOMMIM UCKYCCTBEHHOTO MHTE/IIEKTA M YCOBEPLUEHCTBOBAHHbIX MaTepManos, KOTOPble MO3BONALOT
afanTMpoBaTb NPOEKTHbIE PELLUEHUSA K Fe010rMYeCcKoit HEOAHOPOAHOCTU U HECTAabUABHOCTU MOPOA.

KnioueBble cnosa:
noA3emMHble XpaHWaWLLA rasa, reomexaHuKka, umbpoBoe MoLENNPOBaHME,
repmMmeTUYHOCTb, NHHOBALMOHHbIE TEXHOI0TUN.

CoBpemeHHble TeEHAEHUMW B 3HepreTMke TpebyloT nOoBbIWEHMA TMBKOCTM M YCTOMYMBOCTU
ra3oTpaHCNOPTHOM MHPPACTPYKTYpbl. NoA3eMHble XPaHWAULA Fa3a UrpaloT KAYEBYO poab B obecneyeHumm
HafeKHOro 3HeprocHabxeHusa, 6GanaHCMPOBKE CE30HHbLIX HArpy3oK W CTpPaTerMyeckom pesepBMPOBaHUM
pecypcoB. OgHako npoeKTnpoBaHue MXI B CMOXKHbLIX re0NOrMYECKUX YCNOBUMAX — HaMpUMMep, NpU Haanuum
TEKTOHUYECKNX HapYLUEHMI, 30H MOBbLIWEHHOrO AaBNEHUA U HEOAHOPOAHbIX KO/IEKTOPOB — MpeacTaBaseT
co60l 3HAUMTENIbHYIO WHMKEHEPHYIO 3aJady, TPebylolylo WMHTerpauuMu reosorMyeckmx, reopusmuyeckux u
NH}KEHEPHbIX AaHHbIX.

OOHMM M3  MHHOBAUMOHHbIX HaMpas/eHUI ABAAETCA WCMONAb30BaHME UMPPOBbLIX ABONHUKOB
reosIorMYecknx CTPYKTyp. TakMe modenn Mo3BOAAKOT B PeasbHOM BPEMEHM OLeHMBaTb AedOpPMaLUOHHbIE
NpoLEecchbl, YTEYKY rasa M M3MEHEeHWA B HanpaKeHHO-4epOPMMPOBAHHOM COCTOSHMM MACCUBA MOPOA,
MprYMeHeHWe TEXHONOTUIA YNCIEHHOTO MOLENIMPOBAHUA (METOAbI KOHEUYHbIX 3/IEMEHTOB, TMAPOAMHAMUYECKOE
MOJeNNpPOoBaHMe) AaeT BO3MOXKHOCTb NPOrHO3MPOBaTb MOBEAEHWE XPaHWAULLA NPU LUKAMYECKUX PeXnmax
3aKayKkM M 0THOPA rasa, YTo CYLLECTBEHHO CHUKAET PUCK aBaPUIMHbIX CUTYaLLUNA.

JONONHUTENBHBIM MHCTPYMEHTOM ONTUMM3ALMU NPOEKTUPOBAHUA CTaslo NPUMEHEHNE UCKYCCTBEHHOTO
WHTENNIEKTa M MaLUMHHOro 06yyeHus. Anroputmbl MU aHannsunpyoT 6oablune 06bembl reopusnYecknx gaHHbIX,
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BbIAB/AOT CKPbITbIE€ 3aKOHOMEPHOCTM MeX Ay NapaMmeTpamm nopos 1 Ux CnocobHOCTLIO K yaeprKaHuio rasa. 3T1o
no3Bo/IfeT BblIbUpaTb Hanbosee NoAxoAsLIME YYAaCTKU ONA CO3L4aHUA XPaHUAMULL, a TaKKe ONTUMU3UPOBATbL
peXMmMbl IKCM/TyaTaLUUmM C Y4ETOM KOHKPETHbIX reOMeXaHNYECKUX XapaKTepPUCTUK.

Ba)kHOe 3HaYeHMe UMEeeT U UCMOJIb30BaHNE MHHOBALMOHHbBIX MaTePUasIoB ANA LLeMEHTALMN U N30ASALNN.
HoBble MosMmMepHble M HaHOCTPYKTYPUPOBaHHblE COCTaBbl 0b6ecneynBatoT MOBbLIWEHHYD FrepPMETUYHOCTb U
YCTOMYMBOCTb K arpeccMBHbIM Cpeaam. B coBOKYNHOCTU € TexHonorMamm 3D-neyaTn 3To OTKPbIBAET NEPCNEKTMBDI
ONA CO34aHUA UHANBUAYANNU3NPOBAHHbIX MHXXEHEPHbIX PeLleHUn ANA Kaxkaoro ydyacTka MXrI.

B 065nacTM MOHUTOPWUHra BHEAPAKOTCA CEHCOPHblE CUCTEMbl HOBOFO MOKOJIEHMA, OCHOBaHHble Ha
BO/IOKOHHO-ONTUYECKNX TexHosornax. OHM obecneynmBaloT HenpepbiBHOE HabaogeHWe 3a AaB/iEHUEM,
TemnepaTtypon n mmkpogedbopmaLmamm B TeJie XPaHUAMLLA, YTO NOBbILLAET TOYHOCTb AMArHOCTUKM U NO3BOIAET
nNpPoBoAUTb NPodUNaKTMYECKOe 06CNYKMBaAHUE A0 BOSHUKHOBEHUSA aBapPUMHBIX CUTYaLUMA.

TakmMm 06pa3om, MHHOBALMOHHbIE NOAX0Abl K NPOEKTUPOBAHWUIO NOA3EMHbIX XPaHWUANLL, Fa3a OCHOBbLIBAOTCA
Ha WHTerpauum UMOpPOBbIX, MATEPUANOBEAYECKMX M TFEOTEXHUYECKMX TEXHOJIOTMn. B ycnoBuaAX CROMHbIX
reosiormyecknx Gopmaupnii UMEHHO TaKue pelleHun obecneynBatoT yCTOMUMBYO M 6e30MnacHyto aKCnayaTaumio,
MUHUMU3ALMIO SKOJIOTUYECKMX PUCKOB W MOBbIWEHWE 3HepreTudeckon 3¢ddeKTUBHOCTU. [lepcrneKTushbl
LaNbHeNWero pa3BUTUA CBA3aHbI C PacLUMpeHNEM NPUMEHEHMA KBAHTOBbIX BbIYMCIEHUI, HEMPOCETEBONO aHaIM3a
M CUCTEM aBTOHOMHOIO MOHUTOPUHIA A/15 NOAHOTO Nepexoaa K KYMHbIM» XPaHUAULLLAM ras3a.

CNUCOK UCNOb30BaHHOM NUTepPaTypbl:

1. Kynukos B. I'. CoBpemeHHble TEXHONOIMN NPOEKTUPOBAHMA M IKCNAYaTaLMK NOA3EMHbIX XPAaHUAML, ra3a. —
M.: Hegpa, 2021. — 312 c.
2. CenuBanos A. ., Knumos [. U. LUndpoBbie TEXHONOTMM B YNIPaBJAEHUM ra30TPaHCNOPTHON MHPPACTPYKTYPON.
— CN6.: Nonutex-Mpecc, 2020. — 256 c.

© Annamsbipagos A., AnnambipaoBsa A., AnnasHoBsa A., Aealirenbanesa /1., 2025

YK 62
AMaHu1A30B f., NPOPEKTOP NO Hay4yHOM paboTe,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Auwxabag, TypKMeHUCTaH
Mosnamos [I., npenogasartesib,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Canapos b., npenogasatens,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Auwxabag, TypKMeHUCTaH
Oarposos 0., npenogasaresb,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Auwixabag, TypKMeHUCTaH

BYPEHUE CKBAXWUH C USMEHAEMbIM AUAMETPOM
AHHOTauuA

CTaTbsl MOCBAILLEHA aHAAM3Yy TEXHONOrMM OypeHWs CKBAaXKUH C M3MeHsembim avameTtpom (Variable
Diameter Drilling, VDD) 1 ee ponu B nosbilieHUn 3¢pdHeKTUBHOCTM 6ypoB3pbIBHbLIX paboT (BBP), ocobeHHO npwu
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OCBOEHUN MECTOPOKAEHUN CO CNOMKHBIMU N HEOAHOPOAHbLIMU FE0/IOTMUYECKMMM YCIOBUAMMU.
Kntouesble cnosa:
6ypeHue c nsmeHsembim guametpom (VDD), 6ypos3pbiBHble paboTbl (BBP), npeunsnoHHoe B3pbiBaHue,
MHTeNNeKTyaNbHOe bypeHune, pasyboXknBaHme, ropHble paboTbl, HEOA4HOPOAHbIE NopOoabl, 3PPEKTUBHOCTD.

MNpeactasbTe cebe, YTO BamM HY)KHO NPOBYpPUTbL CKBaXKMHY ANA B3PbIBHbIX PaboT B 3emne, rge Noposbl
NOCTOAHHO MEHALOT CBOO MNOTHOCTb, TBEPAOCTb M COCTaB. [Ae-To TBepAbIV FPaHUT, @ Yepes MeTP — PbIXbIi
necoK UK gaxe nabiByH. Obbl4HOe BypeHMe 34echb CTAaHOBUTCA HAcToALL e rofloBHOM 60/1bto: To Byp 3acTpeBaerT,
TO CTEHKM CKBA*KMHbI 006BanMBalOTCA, a BPemMsa M AeHbrn ynetatotr B Tpyby. Ho uto, ecnm 6bl mbl moram
a[anTMpoBaTb Cam npouecc BypeHMAa K 3TUM MEHAWMMCA ycnoBuam? MMeHHO gns 3TOro M CyLecTByrOT
TEXHONOTUN OYypeHUA CKBAXKMH C M3MEHAEMbIM AMaMeTpom. dPPeKTMBHOCTL BypoB3pbiBHbLIX paboT (BBP)
KPUTUYECKM 3aBUCUT OT TOYHOCTM COOTBETCTBUA NMapamMeTpoB 3apAga CBOMCTBAM B3PbIBaeMOM ropHOM Nopoapl.
Ha MHOrMX MeCTOpPOMKAEHMAX TOPHbIA  MACCMB  XapaKTepu3yeTca  3HAYUMTENbHOM  reosI0rMyYecKom
HEOAHOPOAHOCTBIO: OAMH U TOT e 60K MOXKET BK/IOYATb C/IOM CKaJIbHbIX MOPOJ, BbICOKOWM KPenocTn n MeHee
NPOYHbIE 30HbI BMELLALWMX Nopos,. Mpu Ncnob3oBaHUKU TPALULMOHHOIO BypeHUA ¢ MOCTOAHHbIM AMAaMETPOM
CKBa)KMHbI, 3TO NPUBOAUT NMBO K nepemsmenbyeHuto (U nepepacxoay BB) B cnabbix 30Hax, Anbo K
HeAOoAPOONEHUIO B KPEMKMX, YTO CHUMKAET KayecTBO pyabl M 3GPEeKTUBHOCTb 3KCKaBauuu. bypeHue ¢
nsmeHsemMbiMm anameTtpom (VDD) npeanaraet peweHue 3toit npobiembl, obecneunsas ToyHOe [03UPOBaHMeE
3Heprun B3pbiBa. VDD — 3T0O TEXHO/MOrMMA, NO3BOAAIOLWANA AMHAMMUYECKM, B NpoLecce bypeHus, peryanposatb
OMAMETP CKBaXXMHbl A/1A COOTBETCTBMA PACYETHOMY yAEe/NbHOMY pacxody B3pblByaToro Belectsa (BB) ans
KOHKPETHOro MHTEepBana.

Cuctema VDD paboTaeT Ha OCHOBE MHTEMPUPOBAHHbIX AAHHbIX:

1) reonornyeckaa mogenb: $3DS-mogenb 6710Ka C TOUHbIM KapTMPOBaHMEM rPaHUL, NOPOA PasaNYHOM
Kpenoctu (no wkane MpoTtoabsakoHoBa nan RQD).

2) MWD (Measurement While Drilling): [laHHble, nonyyaembie 6ypoBbIM CTaHKOM B npouecce paboThbl
(ckOpOCTb NPOXOAKM, AaBNEHUE), KOTOPbLIE CAYHKAT ONEPATUBHBIM MHAMKATOPOM KPENOCTU NOPOAbI M MO3BONAIOT
YTOYHATb FPaHMULLbI.

3) cuctema ynpasneHua: LleHTpanbHbIM MOAY/Ab, KOTOPbIM, OCHOBbLIBAACb Ha AaHHbIXx MWD u
reo/sIorM4yeckor Moaenun, aBTOMATMYECKM OTNpPaBAAeT KOMaHAy Ha MW3MeHeHWe AuameTpa 40/0Ta Npu
NPOXO0XAEHMM IPaHULbI MOpOoa,

Kntouesbim anemeHTom VDD ABAAIOTCA pa3aBUMKHbIE MW BblABUXKHbIE BYypOBble 40N10TA:

- TmapaBanyeckne MAM MexaHu4eckme cucTembl: [03BOMAIOT YBENMYUTD WUAWM YMEHbLWWUTb AnameTtp
paboueit YacTu fonoTa (KOPOHKKU) Ha onpeaeneHHOM UHTepBase. ITO AOCTUraeTCA 3a CYET BbIABUMKEHUA UK
noBopoTa NepudepuitHbIX PEKYLLUX SNEMEHTOB (NONacTen, WapoLek).

- CmeHHble 610KM: B HEKOTOPbIX CUCTEMax WMCMNOAb3YHTCA ObICTPOCMEHHbIE MAW MNepeKaoYaemMble
6yposble 610KM, ONTUMU3MpPOBAHHbIe gas VDD.

BHeapeHue VDD conpsa)KeHO € pAgOM TEXHOIOTMYECKMX M 3KOHOMMYECKMX BbI30BOB: 1) CAOMKHOCTb
KOHCTpYyKUMK: PasasukHble nonota 6onee CAOXHbI W, CNefoBaTeNbHO, AOPOXE M MOTEHUMANbHO MeHee
HaZleXHbl, YeM cTaHgapTHble. 2) TpeboBaHua K MO: HeobxogMMoCTb CO34aHUA M TOYHOW WHTErpaumm
BbICOKOKayecTBeHHoM 3D-reonoruyecko mogenu v AaHHbix MWD. 3) MacwTabupyemoctb: TexHonorus
JO/KHA 6bITb afanTMpOBaHa AAA CaMbIX KPYMHbIX OypOBbIX CTAHKOB, MCMOJ/Ib3yeMbIX B KpynHOMacCLITabHbIX
Kapbepax.

Mepcnektnebl VDD cBA3aHbl C Pa3BUTUEM MHTE/IIEKTYa/IbHOIO MpPeLM3MOHHOrO B3pbiBaHMA, KOTOpoe
MOMIHOCTbIO aBTOMATU3MPYET MPOLLECC, MMHUMUIMPYA YesIOBEYECKOEe BMeLlaTenbCcTBo M obecneumsas
MaKCMMaNbHYIO 3HepreTuyeckyto apdeKkTMBHOCTb BBP. BypeHne cKBaXkMH C uameHsemMbiM guameTtpom (VDD)
ABNAETCA WMHHOBAUMOHHbIM W 3GPEKTUBHbBIM OTBETOM Ha npobnemy reosornyeckorr HeoLHOPOAHOCTM
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MecTopoXAeHUN. N03B0NAA ONepaTMBHO aAaNTMPOBATb MAPAMETPbI 3apAAKM K GaKTUYECKOIN KpenocTu nopoasl,
VDD obecneunBaeT BbICOKOE KayecTBO ApPObAeHMs, CHUMKaeT ornepaumnoHHblie pacxogbl (BB, nepepaboTka), u
NOBbILIAET KAaYeCTBO WU3BNEKAEMOTO CbipbA. ITO KAKOYEBAA TEXHONOIMMA A1A CO34aHMA BbICOKOIDGDEKTUBHOTO U
3KOJIOrMYeCKN OTBETCTBEHHOTO rOPHOro NPOM3BOACTBA.
CnUCOK UCNoAb30BaHHOW UTepPaTypbl:

1. 0. Oe Mypa, UzsaHbmuH AH, Batt C.A. O60CHOBaHME MOAENM MPOrHO3MPOBAHUA CKOPOCTU MPOXOAKM
TOHHEeNenpPoXoAUYecKUX KOMMIEKCOB 1 YCTaHOBOK Ans bypeHua soccTatowwmx // dTNPMN. —2023.—Ne 1.-C. 79
-91.
2. BypeHue HaKNOHHbIX, TOPU3OHTANbHbIX U MHOIr03abolHbIX ckBaxuH / A.C. MosannxuH, A.l. KannHun, C.H.
Bactpukos, K.M. Conoakuii; nog obuw,. pea. A.l'. KaanHuHa. - M.: U3a. UeHTtp/intHedTelas, 2011. - 647 c.

© Amanuszos ., Mosnamos [., Canapos b., lataosos O., 2025

YAK 62
AHHarypaosa M.,
CtyaeHT,
MexXayHapoaHbIA yHUBepcuTeT HedTH 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH
AtagykaHos K.,
CrypeHr,
MeayHapoaHbli YHUBEPCUTET HedTH 1 rasa umeHu Arwbirenan Kakaesa,
Awxabag, TypKMeHUCTaH
Ataesar.,
CryneHr,
MeXayHapoaHbIA yHUBepcuTeT HedTH 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
MepepoBsa X.,
CryaneHr,
MeXayHapoaHbl yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
HayuHbi pyKoBoguTtenb: babaesa A.,
MNpenopgasaTtens,
MeXayHapoaHbIn yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

B/IMAHUE TEOMEXAHUYECKMUX NPOLLECCOB HA YCTOMYUBOCTb NOA3EMHbIX PE3EPBYAPOB
M MATUCTPAJIbHbIX TPYBOMNMPOBO0B

AHHOTauuA
B cTaTbe paccmaTpuBaeTcs BAMAHME TeOMEXaHMYEeCKMX MPOLLeCCOB Ha HaAEHOCTb M YCTOMYMBOCTb
NoA3eMHbIX pe3epByapoB W MarucTpasbHbiX TpPybonpoBoAoB. AHaNU3UPYHOTCA  OCHOBHblE  TWUMbI
reomMmexaHU4yeCcKux BO3AENCTBUM — oceAaHWe TPyHTOB, TEKTOHMYECKME NOABUMNKKM, NMPOLECCHl YNAOTHEHUA U
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pPa3ynJOTHEHUS MOPOA, a TaKXKe UX BAMAHME HA MEeXaHMYECKYH LEeNOoCTHOCTb MHPpacTpyKTypbl. Ocoboe
BHMMAHME yAe/IeHO COBPEMEHHbIM MEeToAaM MOAENNPOBAHUA U MOHUTOPUHIA Aedopmaumin, HanpasaeHHbIM
Ha NpeaynpeXKaeHue aBapuii U NoBbIWEHNE A0ITOBEYHOCTU OO BEKTOB.
KnioueBble cnosa:
reomexaHuKa, NoA3eMHble pe3epByapbl, TPybonpoBoapl, Aedopmaums rpyHTa,
YCTOMYMBOCTb, MOAEIMPOBAHNE, MOHUTOPUHT

MNog3emMHble pesepByapbl M MaructpanbHble TpybonpoBoabl — 3TO OOBLEKTbl CTpaTernMyeckom
MHOPACTPYKTYpbl, GYHKUMOHMPOBAHME KOTOPbIX BO MHOFOM 33aBWUCUT OT FeOMEeXaHW4YecKolh CTabunbHOCTU
OKpy:Katowen cpeapl. B npouecce akcnayaTauMm OHW NOABEPraloTCA BO3AENCTBUIO CNOMHbLIX MPUPOSHbBIX U
TEXHOTeHHbIX PaKTOPOB, KOTOPble MOFYT Bbi3blBaTb AepopmaLMm rPyHTOB M NOPOA, NPUBOAALLME K YTEYKaAM,
pa3pbiBaM U NoTepe repmMeTUyHOCTU. MOo3TOMY MOHMMAHME U y4YeT reoOMexaHUYeCcKUX MPOLLeCCOB ABAAIOTCA
K/ItOYEBbIMM acreKkTamm 6e3onacHoM aKkcnayaTaunmn HedterasoTpaHCNOPTHbLIX CUCTEM.

OgHMMm M3 Hambonee 3HaYMMBbIX GaKTOPOB fABASAETCA ocedaHue rpyHTa. OHO MOXKEeT ObiTb Bbi3BaHO
BblpaboOTKOM NOA3EMHbIX XPaHUAULL ra3a, A4obblueli Nose3HbIX MCKONAaeMbIX UKW eCTECTBEHHbIM YNIOTHEHUEM
nopoA. Ja*ke He3HauYMTe/IbHOE U3MEHEHME CTPYKTYPbI IPYHTa CNOCOBHO BbI3BATb AONOAHUTE/bHbIE Harpy3Ku Ha
Kopnyc TpybonpoBoaa UAM CTEHKM pe3epByapa, YTO B AONTOCPOYHOM MEePCneKkTUBE MNPUBOAUT K YCTAZIOCTHbIM
aedopmaunsam m nospexaeHnam. OcobeHHO onacHoO coyeTaHue ocegaHma ¢ BUOPaLMOHHBIMKN BO3AENCTBUAMM
N UMKAUYECKMMWN N3MEHEHUAMM LaBIEHMA BHYTPU CUCTEM.

B 30Hax aKTMBHbIX TEKTOHNUYECKUX MPOLLECCOB CYLLECTBYET PUCK CMELLEHMA NAACTOB M Pa3/IOMOB, YTO
MOXKET BbI3blBaTb MPOAO/IbHblIE UAWU MNonepeyHble gedopmaummn Tpybonposodos. MMpU NPOEKTUPOBAHUN U
CTPOUTENbCTBE TaKUX OBBHEKTOB HEOOXOAMMO Y4MTbIBaTb HE TO/NIbKO CTAaTUYECKOE COCTOAHME Mopod, HO U
OMHAaMUYEeCKne MNpoLLeccbl — CEMCMUYECKYHD aKTUBHOCTb, MOABUMMKM U CKAIOHHOCTb NMOPOA K NAaCTUYECKUM
pedopmaumam. CoBpemMeHHble reoMexaHUYeckne Mogenn NO3BOAAKT NPOrHO3MPOBATb TAKMEe MPOLLECCHl U
onpeaensaTb 6e3onacHble 30HbI pasmeLLeHmA TPY6oNpPoBOAHbIX TPACC M Pe3epPBYapPoB..

He meHee Ba)KHyHO pO/Sib UrpaeT BAMSHWE MOA3EMHbIX BOA W npoueccoB ¢uabTpauumn. MoBblweHHan
BJIAYKHOCTb FPYHTOB CMOCOBCTBYET CHUMKEHMUIO Hecylen cnocobHOCTM NOpos M YCKOpPAET NpoLecchl Kopposuu
TpybonpoBoaoB. B cnyyae noA3emMHbIX rasoxpaHWAMLL, BO3MOXHbI MUrpaumMm ¢GAOUMAO0B, Bbi3biBatoLLME
JIOKaNbHble PasynIOTHEHUS U KaBepHoobpa3oBaHMe. ITO HE TO/IbKO CHUMKAET YCTOMUYMBOCTb COOPYHKEHWUM, HO U
co34aeT NpeanocCbiIKN ANA YTEYEK ra3a B BEPXHME FOPU30HTbI, YTO NOBbILIAET 3KONOTMYECKME PUCKM.

CoBpemMeHHble MeToAbl aHaN3a reOMeXaHUYEeCKMUX BO3AENCTBUIN BKIKOYAOT UCMO/b30BaHUE LUNPPOBbIX
MoZEeNnen MeCTOPOXKAEHUA U UHXKEHEPHO-Te0NIOTMYECKMX pa3pe3oB. Takne mogenn No3BOSAKT NPOBOAUTb
YUCNIEHHOE MOZLENMPOBaHME HaNPAXKEeHHO-4ePOPMUPOBAHHOIO COCTOAHUA TPYHTOB M KOHCTPYKUMI Npu
Pa3NYHBIX CUeHapUAX sKcnayaTaumm. C NOMOLLbI CUCTEM MOHUTOPWMHTIA, OCHALLLEHHbIX ZaTYMKaMK AaBAEHUA,
pebopmaunm U TemnepaTtypbl, BO3MOMKHO OTCNAEXMBAHUE M3MEHEHWUN B PEXUME pPeanbHOro BPEMEHU U
onepaTUBHOE NPUHATME PELLEHNI O KOPPEKTUPOBKE IKCN/IyaTaLMOHHbIX NAapamMeTpoB.

Takum obpasom, reomexaHMUYECKUE NPOLLECChl OKa3biBalOT KOMMJIEKCHOE BAUSAHMWE Ha 3KCM/yaTalMOHHbIe
XapPaKTePUCTUKN NOA3EMHbIX pe3epByapoB M MarncTpasibHblx Tpybonposogos. MrHopupoBaHue 3TUX GaKTopoB
MOXKET MPUBECTU K CEPbE3HBIM aBapPUAM, MaTEPMAIbHBbIM NOTEPAM M SKOJOTMUYECKMM NOCNEACTBUAM.

CNUCOK UCNOb30BaHHOW NUTepPaTypbl:

1. N'y6aHos B. U., lTanwuH A. H. FTeomexaHMKa nogzemHbix coopyeHnn. — M.: Hegpa, 2021. — 368 c.
2. XycHytauHoB U. M., Naenos C. 0. leomexaHU4YeCKMe OCHOBbI MPOEKTUPOBAHMA NOA3EMHbIX XPaHWUANLL Fa3a.
— KasaHb: KITY, 2020. — 284 c.

© AnHaryppaoBa M., ATagrkaHoB K., Ataesa ., MepegoBsa X., 2025
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YAK 62
ba6aes b., npenogasatens,
MexayHapoaHbI yHUBepcuTeT HedTU 1 raza umeHu Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH
OxxomaprtoB M., npenoaasarteb,
MeayHapoAHbIN yHUBEpPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
fypbaHmbipagos M., npenoaasates,
MexKaAyHapoaHbIN YHUBEepCUTET HEDTU M raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Awwuposa H., ctyaeHrT,
MeXayHapoaHbIN yHuBepcUTeT HedTH M rasa umeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHUCTaH
HayuHbit pykoBogutennb: Toinblies O., npenosasaTtesb,
MeayHapoaHbli YHUBEPCUTET HedTH 1 rasa umeHu Arwbirenan Kakaesa,
Awxabag, TypKMeHUCTaH

FTEOMEXAHUYECKWMIA MOHUTOPUHI YCTOMYNBOCTU BOPTOB KAPLEPOB

AHHOTauuA

B cTaTbe paccmaTpuBaloTCA METOAbl FeOMEXaHMYECKOro MOHUTOPWHIA, MPUMEHAEMbIE AN OLEHKU U
obecneyeHnss yCTOMYMBOCTM OOPTOB KapbepoB. AHANM3UPYIOTCA OCHOBHble aKTopbl, BAMAKOWME Ha
YCTONYNBOCTb, U NPUBOAATCA MPUMEPbI UCNO/Ib30BAHMA PA3/IMUYHbIX CUCTEM MOHUTOPUHIA ANA NPEeAO0TBPaLLEHNS
obpyLweHnit n obecneveHuns besonacHOM aKcnayaTauum ropHoA06bIBatoWMX NPeanpuUaTUA.

Kntouesble cnosa:
reomexaHn4yeCcKnim MOHUTOPUHT, YCTOMYMBOCTb BOPTOB Kapbepos, Aedopmauuu,
CUCTEMbI MOHUTOPWHTIA, 6E30MNACHOCTb FOPHbIX PaboT.

YCTOMUMBOCTL HOPTOB KapbepoB ABAAETCA KPUTUUECKM BaXKHbIM acnekTom obecnedyeHmsa 6e30nacHoCTU u
3GPEKTUBHOCTM TOPHbIX PaboT. HecTabunbHoCTb 6GOPTOB MOMKET MPUBECTM K O6pyLUEeHWAM, OCTaHOBKe
Npov3BOACTBA, TPaBMaM U rMbenn nepcoHana. [eomexaHWYeCKU MOHUTOPWMHI WUrPaeT KJYEeBYH pPoJib B
paHHEM BbISIBEHUM TMPU3HAKOB HECTabWUIbHOCTM U MO3BOAAET MPUHUMATL CBOEBPEMEHHbIE Mepbl MO
NPeaoTBPALLEHUIO aBAPUMHDBIX CUTyauMin. OCHOBHbIMW GaKTOpamMM, BAMAIOLMMWM Ha YCTOMYMBOCTb GOPTOB,
ABNAOTCA re0/0TMYECKOe CTPOEHME MECTOPOXKAEHMSA, TMAPOreoorMyeckne yciosusa, GpuanMKo-mexaHudeckne
CBOWCTBA rOpHbIX NOPOA, FeEOMETPUYECKME NaPaMETPbl Kapbepa 1 TEXHOIOrMYECKNE NPOLLECChl BeAEHWA FTOPHbIX
paboT. [nA OUEHKM YCTOMUYMBOCTM M MPOrHO3MPOBaHUA AedopmMalymii UCMOb3YHTCA Pas/IMYHbIE MEeToAbl
aHa/M3a, BKAKOYAA YWUCNEHHOE MOAENMPOBaHWE, 1abopaTopHble MUCCNEAOBaHUA M MOJIeBble WUCMbITaHUS.
CuctemMbl reOMEXaHUYeCcKOro MOHWUTOPMHIA BKAOYAIOT B Cebs LUMPOKUIM cnekTp npubopoB U MeTonoB,
NO3BOAIOWMX KOHTPO/IMPOBaTb AedopmaLMuM, HaNPAKEeHWA, MOpPoBOE JaBleHMEe W ApyrMe napameTpbl,
XapaKTepusyoWwmne CoCToAHME MacCMBa rOpHbIX Mopod. K HMM OTHOCATCA: a) MHXKeHepHo-reodesunyeckune
HabnoaeHua (GPS, TaxeomeTpus); 6) WUHKAMHOMETPbI M 3IKCTEH3OMETPbI; B) Mbe30OMETPbI; ) CUCTEMBI
reoTexHM4Yeckoro MOHUTOPMHIA Ha OCHOBE BOJIOKOHHO-ONTUYECKUX AAaTYUKOB.

BbI6Op ONTUMaNbHOM CUCTEMbI MOHUTOPUHIA 33aBUCUT OT KOHKPETHBIX Te0/I0MMYECKUX YCI0BUI, pa3MepoB
Kapbepa M AOMYCTUMOrO YPOBHA PUCKA. PesysibTaTbl MOHWTOPMHIA aHANM3UPYIOTCA U MHTEpPrpPeTupyoTcs
cneunannctaMm A0A OLEHKM TeKYLLEro COCTOAHMA BOPTOB M NPOrHO3MPOBaHUA X NnoBedeHus B byaywem. Ha
OCHOBeE MOJIlyYeHHOM MHbOoPMaL MK pa3pabaTbiBaOTCA U PeannsyoTca MeponpuaT1a no ctabunamnsaunm 6opTos,
TaKue Kak: 1) ykpenneHne 0TKOCOB; 2) CHUXKEHWE YPOBHA NOA3EMHbIX BOA; 3) USMEHEHME reoMeTpUM Kapbepa.
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eoMmexaHWYeCKUA MOHUTOPUHE ABASAETCA HEOTbEMIEMOM YacCTblo COBPEMEHHOIO YNPaBAEHUA TOPHbLIM
NpPoOu3BOACTBOM M MO3BOASET 3HAYUTENbHO MOBLICUTb 6Ee30NacHOCTb WM pPeHTabenbHOCTb pPa3paboTKu
MEeCTOPOXAEHUN OTKPbITbIM cnocobom. CoBpeMeHHble CUCTEMbI MOHUTOPWMHIA BCE Yalle WHTErpupytoTca ¢
nporpaMmmHbim obecnedyeHnem Ans aBTOMaTU3MPOBAHHOW 06PabOTKM M aHanu3a AaHHbIX. ITO NO3BOAAET B
peXKMme peanbHOro BPeMeHU OLEHWBATb COCTOsSIHME HOPTOB M ONepaTMBHO PearMpoBaTb Ha BO3HWMKHOBEHME
ONAaCHbIX TeHAEeHUMN. NporpaMmHble KOMNAEKCbl BU3YaNWU3MPYIOT AaHHble MOHWTOPWHIra, MPeaocTaBaAloT
WHCTPYMEHTbI 415 aHaAM3a TPEHAOB M MPOrHO3npoBaHuA aedopmaLmMid, YTO 3HAUUTENbHO YNPOLLAET NPUHATUE
ynpaBaeHYeCKMX pelleHnin. BHegpeHWe cucTeM reomexaHWM4yecKoro MOHUTOPWHra TpebyeT KOMMAEKCHOro
noaxona, BKAKOYAKOWeEro Bbl6Op ONTMMaNbHOrO Habopa npubopoB M MeTo[oB, Pa3pPaboOTKy MeTOAMKM
HabnoaeHni, obyyeHne nepcoHana u cosgaHne 3¢oPeKTUBHON CUCTEMbI aHANM3A U MHTEPNpPeTaLMmM AAHHbIX.
BaXXHO yuMTbIBaTb, YTO CTOMMOCTb BHEAPEHMUA WM IKCMAyaTaLUMU TAKUX CUCTEM MOMKET ObiTb 3HAUUTENbHOW,
O/IHAKO 3aTpaTbl OKYMNatoTCA 3a CYET NPeaoTBPaLLEHMA KPYNHbIX aBapuit 1 obecneyeHus 6ecnepeboitHol paboTbl
Kapbepa. MpuMmMepom YyCRewHoro npUMEHEHUA FeOMEXaHUYECKOr0 MOHUTOPUHIA ABAAETCA ONbIT MHOIMX
ropHoAobbIBatOWMX NpegnpuATUiA, rae BHeAPEHWE COBPEMEHHbLIX CUCTEM MO3BOJIMAO 3HAYUTENIBHO CHU3UTb
puUcKk 0bpylweHnit M noBbicMTb 6e30nacHOCTb roOpHbiIX pPaboT. B 4acTHOCTM, MCMO/Ab30BaHME BOJIOKOHHO-
ONTUYECKMX AaTYMKOB AS1A MOHUTOPMHIA AedopMaLLMii NO3BOJIUAO BbIABAATb PAHHME NPU3HAKM HECTAabUABHOCTH
33401ro A0 NoABNEHUA BUAMMbIX AepopmaLmii Ha NOBEPXHOCTHU.

JanbHenwee pa3BuTME TEXHONOINI MOHUTOPWUHTA, BKAKOYAA MCMO/Ib30BaHWE 6eCNUNOTHbIX NeTaTeNbHbIX
annapaToB M UCKYCCTBEHHOIO MHTEN/IEKTA, OTKPbIBAET HOBblE BO3MOXHOCTU A8 NOBblWeHMA 3PPEKTUBHOCTU U
HaAEeHOCTM KOHTPOIA 3@ COCTOAHMEM BOPTOB Kapbepos.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. XucamytgmHos, H.U. FeomexaHMKa OTKPbITbIX FOPHbIX paboT. CaHkT-MeTepbypr: NlopHoe aeno, 2010.
2. Anekcees, B.B. MeToabl MOHUTOpUHra gedopmaunii ropHbix maccnsos. Mockea: Heapa, 1998.
© babaes b., xkomapTtos M., lypbaHmbipagos M., Awmposa H., 2025

YAK 62
babaeBa ., cTyaeHT,
Awxabag, TypKMeHUCTaH
bekreHoBa b., CTyaeHT,
Awxabag, TypKMeHUCTaH
bepauvesa I'., cTygeHT,
Awxabag, TypKMeHUCTaH
Yapsbiesa O., cTyaeHT,
Awxabag, TypKMeHUCTaH
HayuHbit pykoBoauTennb: Xaiipapos b., npenogasatesns,
MexayHapoaHbIN yHUBEpPCUTET HedTU M rasza umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

MCNOJ1Ib30OBAHUE UCKYCCTBEHHOTO UHTEN/IEKTA ANA NPOrHO3UMPOBAHUA OTKA30B
N ONTUMUSAUUU SKCNNYATALUU TPYBONPOBOAHbLIX CUCTEM

AHHOTauuA
B cTaTbe paccMOTpeHbl BO3MOMKHOCTM MPUMEHEHMA TEXHOJIOTUIA WUCKYCCTBEHHOro MHTennekta (MU) B
ynpasieHun u obcnyxumeaHum TpybonpoBoAHbIx cuctem. Ocoboe BHMMaHME yAeNeHO NPOrHo3MpPOBaHMUIO
OTKA30B, aHa/IM3y 3KCMAYaTALUMOHHbIX AAaHHbIX U ONTUMM3ALUM PEKMMOB paboTbl Tpybonposoaos. MokasaHo,
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KaK WMCNo/sib30BaHME MalUMHHOTO O0Oy4YeHWsi, HeMpOHHbIX ceTel M LMPPOBbIX ABOWHUKOB crnocobcTeyeT
NOBbIWEHUIO HAAEXKHOCTU, CHUMEHMIO SKCNAYaTaLMOHHbIX 3aTpaT U NPeAoTBPaLLeHMNI0 aBapUAHbIX CUTYaLMA.
Kntouesble cnosa:
NCKYCCTBEHHbI MHTENNEKT, Tpy6onpoBoAHble CUCTEMbI, MPOrHO3MPOBaHME OTKA308B,
unbpoBoit ABOMHUK, MalLMHHOE 0byYyeHMe, ONTUMMU3aALUA.

CoBpemeHHble TpybonpoBOAHbIE CUCTEMbI ABASAIOTCS  CNOXMHbIMU  UHXKEHEPHbIMWM  0bBbEKTamu,
OYHKLMOHMPOBaAHME KOTOPbIX 3aBMCUT OT MHOXecTBa (GaKTOpOB — fAaBleHus, TemnepaTypbl, COCTaBa
TPAHCNOPTMPYEMOM Ccpeabl, BHELWHUX BO3AENCTBMA WU COCTOsSIHUA 0bopyaoBaHUA. TpaguUMOHHbIE MeToAbl
KOHTPONS N 0O6CNYKMBAHMA He BCeraa No3BOJIAKT ONepaTUBHO BbIABAATb NOTEHLMANbHbIE YIPO3bl, YTO AenaeT
aKTyanbHbIM BHEAPEHUE UHTENNEKTYaNbHbIX CUCTEM aHa/M3a AaHHbIX. MICKYCCTBEHHbIN UHTENNEKT OTKPbIBAET
HOBble BO3MOXKHOCTM AN aBTOMATMYECKOro MPOrHO3MPOBAHUSA TeXHMYECKUX cboeB M  ONTUMM3aALUK
3KCM/lyaTauMOHHbIX NapaMeTpoB.

MporHo3npoBaHWe 0TKA30B C cnoab3oBaHnem UM 6asmpyeTtcs Ha aHannse 60/bLLMX MacCMBOB AAHHbIX,
MOCTYMNalOLLMX C CEHCOPOB, YCTAaHOBAEHHbIX BAO/Ib TPy6onpoBoaa. ANroputmbl MaMHHOTO 06y4eHnsa cCrocobHbI
pacro3HaBaTb CKPbITblE 3aKOHOMEPHOCTU M aHOMa MK, KOTOPble HeAOCTYMHbI NPU TPAANLUMOHHON aHa/IUTUKE.
Hanpumep, no KombMHaUMM HeEGONbLIMX U3SMEHEHUI AaBEeHUs, BUbpaumin n Temnepatypbl MU moxkeT 3apaHee
BbIIBUTb BEPOATHOE MECTO MNOAB/IEHUS KOPPO3UM WAWN TPELWUHbl. 3TO MO3BO/SET OCYLLECTBATb PEMOHTHO-
npodunakTUYeckne MeponpusaTUa 40 BOSHUKHOBEHUA aBapUMHOM CUTyaLUN.

OaHUM 13 Haubosiee NepCneKTUBHbIX HaMnpaB/eHUN ABASETCA UCMOJ/Ib30BaHWE HENPOHHbIX CeTen ans
NoCTPoeHMA uMPpoBbIX ABOMHUKOB TpybonpoBoaos. Lindposoi ABOMHUK NpeacTaBaseTr coboi BUPTYyasbHYO
MoZeNb, OTpaxkalwylo ¢uU3MYecKoe COCTOAHWE peasbHOro O6beKTa B PeXMMe peanbHOro BPEMEHM.
ConocTaBniAs AaHHble AAaTYMKOB C pe3ynbTaTamMu MOAENMPOBAHUSA, CUCTEMA MOXKET He TOJIbKO NMPOrHo3nMpoBaTh
BO3MOMHble cbou, HO W npeanaratb ONTUMa/bHbIE PEXMUMbI 3KCMAyaTauMu, MUHUMU3UPYIOLLME W3HOC
obopyaosaHus.

MCKYCCTBEHHbIA  WMHTENNEKT TaKXe aKTMBHO MNPUMEHAETCA B ONTMMM3aUMW  SHEpPreTuyeckown
3¢ EKTUBHOCTU TPAHCMOPTUPOBKU. AITOPUTMbI aHa/IM3a AaHHbIX MOTYT NogbupaTh ONTUMAJbHbIE NapameTpbl
OaB/IEHUA U TeEMNEePaTypPbl, YTO CHUMKAET SHEPro3aTpaTbl KOMNPECCOPHbIX CTaHLMIA U YBEIMYUBAET CPOK C/YKObI
TpybonposozoB. Takne cuctembl 0cO6eHHO 3PPEKTMBHDBI NPU IKCMAYATALUM NPOTANKEHHbIX MarucTpanemn, rae
Oaxke Hebosbllas ONTMMMU3aLMA NAaPaMETPOB MOXKET MPUBECTU K 3HAUUTE/IbHON SKOHOMMUMU PECYPCOB.

Kpome Toro, M moskeT aHann3npoBaTb UCTOPUYECKUE AaHHble 06 aBapuAX, BbIABAATb 3aKOHOMEPHOCTU
WX BO3HMKHOBEHMSA U pOPMUPOBATbL MOAENN BEPOATHOCTU OTKA30B ANA Pa3/IMYHbIX Y4acTKOB CceTU. ITO JaeT
BO3MOHOCTb HE TOJIbKO TMOBbICUTb HAAEKHOCTb WHPPACTPYKTYPbl, HO W YyAy4yWWUTb CTpaTernyeckoe
NJaHUPOBAHMNE TEXHNUYECKOrO 06C/YKMBaHUA. BMECTO NaHOBbIX, HO MOPOI M3BbITOUYHbIX MPOBEPOK, KOMMAHUN
nepexogAaT K KOHUENUUW NPeauKTUBHOTO OBCNYKMBaHMA — KOrda PeMOHT MpoBOAWTCA Torga, Korga 3To
[eNcTBUTeNbHO HEeOBX0AMMO.

BaXkHy0 ponb UrPatoT U TEXHONOTUK 06paboTKKN M306paKeHUIA, NPUMEHAEMbIE MPU BU3YyalbHOM OCMOTpE
Tpybonpoeogos. C NMOMOLLbIO APOHOB U POBOTMIUPOBAHHBLIX CUCTEM COBMpPAlOTCA BUAEOAAHHbIE, KOTOpble
AHaNM3MPYIOTCA HEMPOCEeTAMU AA BbisiBAEHUA AedeKTOB — TPeLWuH, yTeueK, gebopmaumii. Takum obpasom,
MCMNO/Ib30BaHUE UCKYCCTBEHHOTO MHTENIEKTa NPWU NPOrHO3MPOBaHUM OTKA30B M ONTUMM3ALMKM SKCNIyaTauun
TpybOonpoBOAHbIX CUCTEM CTAHOBUTCSA K/OYEBbIM HAaMNPaB/EHUEM PA3BUTUA COBPEMEHHON MHDPACTPYKTYpbI.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. Metpos B.T., MBaHOBa H. A. IHTenneKTyanbHble TEXHO0MNU B AMarHOCTMKE 1 ynpaBaeHUmM TpybonpoBogamum.
— M.: Hegpa, 2023. — 312 c.
2. Cugopos A.K., WesuyeHko .M. LUndposbie ABOMHUMKM U MCKYCCTBEHHbIN MHTENNEKT B HedTerasosok
npomsbiwneHHoctn. — C6.: MoanTtex-Mpecc, 2022. — 268 c.
© babaeBa ., bekreHosa b., bepauesa I'., Yapbiesa O., 2025
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YAK 62
Babambipagos T., CTy4eHT,
babaes X., cTyaeHT,
batbipoB A., CTy4eHT,
BaiipamayppabieBa A., CTY4€EHT,
HayuHbii pyKoBoguTennb: A3sumosB 3., NpenosasaTtenb,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

PA3PABOTKA CUCTEM MOHWUTOPUHIA TEPMETU4YHOCTU U YTEYEK
B NOA3EMHbIX HEGTEFTA3OXPAHUTULLLAX

AHHOTauuA

B cratbe paccmaTpumBaloTCA COBpPeMeHHble noaxoAbl K CO34aHMI0 M COBEPLUEHCTBOBAHMIO CUCTEM
MOHUTOPUHTa FePMETUYHOCTU NOA3EeMHbIX HedTerasoxpaHunmu, (MHMX). MpuBeaeHbl OCHOBHblE UCTOUYHUKU
yTeYyeK, MeToAdbl MUX PaHHEero OOHapyXeHMA M TEXHOJIOTUM KOHTPOJIA LLEJIOCTHOCTU KOHCTpyKuuu. Ocoboe
BHUMAHME YyAEeNeHO BHEAPEHUI0 WHTENNEKTYaslbHbIX CEHCOPHbIX CUCTEM, UMOPPOBbIX ABOMHUKOB U
aBTOMATM3MPOBAHHbIX A/ITOPUTMOB aHaIN3a AAHHbIX ANA obecneyYeHns BbICOKOM HaAEeKHOCTN N SKOAOTMYECKO
6e30nacHOCTM 3KCNyaTaLuMm XPaHUAULL,

Kntouesble cnosa:
NnoA3eMHOEe XPaHWIULLE ra3a, rePMETUYHOCTb, YTEYKU, MOHUTOPUHT, CEHCOPHbIE TEXHOI0MMMK, 6€30MacHOCTb.

FepMeTUYHOCTb NOA3EMHbIX He(dTerasoxpaHunuL, ABASETCA OAHWM M3  KOYeBbIX (GaKTOPOB,
onpeAensiowmx UX 3KCNAyaTauMOHHYL0 6e30MacHOCTb M 3¢hPEeKTUBHOCTb. YTEUKU rasa mam HedTn moryT
NPMBECTN K S3KOHOMMYECKUM MOTEPAM, 3arPA3HEHMIO OKPYXKAlOLWEN cpeabl U AarKe aBapWMHLIM CUTyauUaMm.
Moatomy pa3paboTKa HaZEeKHbIX CUCTEM MOHWUTOPWUHIA FEPMETUYHOCTU, CMOCOOHBbIX B PEXMME peasibHOro
BPEMEHMU BbIABAATb Manenlne OTKIOHEHNA OT HOPMasibHbIX NapameTpoB, ABASAETCA OAHON U3 NMPUOPUTETHBIX
3aga4y HedTerasoBom oTpacau.

NcTtouyHMKamn yTevek B MHIX moryT 6biTb AedekTbl 06CafHbIX KOMOHH, HapylweHWe repMeTUYHOCTU
LEeMEHTHOrNro KaMHA, TpewuHbl B KOJNIEKTOPHbLIX NOPOAaX WAN HEUCNPaBHOCTU TeXHOJ/I0FrM4YeCKoro
060pyaoBaHUA. BBUAY CNOXKHOCTM NOA3EMHbIX F€0/I0rMYECKMX YCAOBUIM CTaHAAPTHbIE METOAbI KOHTPOJIA YacTo
OKa3bIBAlOTCA HEAOCTATOUYHbIMU, YTO TPEDOYET NPUMEHEHUSA KOMMNIEKCHbIX CUCTEM AMAFHOCTUMKU, COYETAoLMX
reod)msmqecxme, rmgpoanHamumuyeckune 1 ¢M3MKO-XVIMVNGCKVI€ meToabl.

CoBpeMeHHble cUCTEMbI MOHUTOPMHIA OCHOBBIBAOTCA Ha MCMOJ/Ib30BaHMM MHOTOYPOBHEBbIX CEHCOPHbIX
CeTel, BK/IOYAIOWMX [ATYMKM OABAEHMA, TeMMepaTypbl, KOHLEHTPALUMW ra3oB, a TaKKe aKycTUYeckue wu
BMBpaLMOHHble ceHcopbl. Co0p M 06paboTKa AaHHbLIX OCYLLECTBASETCA B aBTOMATM3MPOBAHHbLIX pPeXumax C
NPUMEHEHNEM TEXHONOTUI MALLUMHHOTO OOY4YeHWA, MO3BONAIOWMX BbIABAATL CKPbITbIE 3AaKOHOMEPHOCTU W
NMPOrHO3MPOBATb BO3MOMKHbIE YTEUYKU ele A0 MX aKkTMyecKoro nposieneHus. Takon noaxon MO3BOSAET He
TOJ/IbKO PEarMpoBaTh HA y»Ke NPou3oLLEeALINe HaPYLIEHUA, HO U NPeaoTBPALLATb X Ha PaHHEeN cTaauu.

OaHUM U3 Hambonee NepPCneKTUBHbIX HaNpaB/ieHUN ABAAETCA BHeApeHue UMPPOBbIX ABOWHWUKOB
NoA3eMHbIX XPaHUAWULW,. 3TU BMPTyasbHble MOAENWN B peasibHOM BPEMEHM OTpaxKaloT COCTOsHME OObeKTa,
06beanHAA faHHble C JaTYMKOB, FreOMexaHNYeckme Moaenn U napameTpbl SKkcnayaTaumu. baarogapa umoposbim
ABOMHMKaM CTaHOBMUTCS BO3MOXHbIM MOAENNPOBaHME CLEHApPUEB YTEUEK, OLLEHKA NOCNeACTBUIN U BbipaboTKa
ONTUMANbHbIX CTPATEruii pearmpoBaHmA. Takon NOAXo4, CyLLeCTBEHHO NOBbIWAET 3GHEKTUBHOCTb SKCMIyaTaLMm
W CHUXKAET PUCK aBapwUid.

Ona  nosbllWEHWA TOYHOCTM MOHWUTOPWMHIA aAKTMBHO Pa3BMBAKOTCA  METOAbl  AMCTAaHUMOHHOTO
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30HANPOBAHMUA, BKAOYAA CNYTHUKOBLIE M Aa3POKOCMUYECKME TexHoNormu. C NoMOLLbi0 aHann3a U3MeHeHUM
NMOBEPXHOCTU 3eMAN U MUKpPOAePOPMALMA MOMKHO BbIABAATb HaPYyLWEHUA FEePMETUYHOCTU, CBA3AHHbLIE C
M3MEHEHMEM AABAEHUA UAWM GUNbTPALMEN ra3a B HENPenyCMOTPEHHble 30Hbl. COBMeLLLEHME 3TUX AAHHbIX C
HAa3eMHbIMW U3MEPEHUAMM AT Hanbonee NONHY KapTUHY COCTOAHMA XPaHUAULLA.

Takum 06pasom, pasBUTME CUCTEM MOHUTOPWUHIA TEPMETUYHOCTM U  YyTeyeK B MNOA3EMHbIX
HedTerasoxpaHUAULWAX HanpaBAeHO Ha MoBbieHMe 6e30MacHOCTM, 3KOIOFTMYECKON YCTOMYMBOCTU U
3pPeKTUBHOCTM aKcnayaTaumn. MHTerpauma CEHCOPHbIX TEXHOIOTUM, LMPPOBbIX ABOMHMKOB, reopU3nYECcKUX n
6MOMHANKATOPHbIX MeToA0B obecneynBaeT BOSMOXKHOCTb PaHHEro 06HAPYKEHUA yTeuyeK U npeaynpexaeHus
aBAPUIMHbBIX CUTYaLM. B nepcneKkTMBe TakMe CUCTEMbI CTaHYT HEOTbEMIEMOM YaCTbl0 «YMHON» MHOPACTPYKTYpPbI
HedTerasoBoi oTpacan, OPUEHTUPOBAHHOM HA YCTOMUYMBOE PA3BUTUE U MUHUMU3ALLUIO TEXHOTEHHbIX PUCKOB.

CnMCOK UCNoNb30BaHHOM IUTepaTypbl:

1. UeaHoB C. A,, lMeTpos B. . CoBpemeHHble MeToAbl KOHTPOAA FepMETUYHOCTU NOA3EMHbIX XPaHUANUL, ra3a. —
M.: Hegpa, 2022. — 312 c.
2. Kosnos A. H., lemuH 0. A. UHTennekTyanbHble CUCTEMbI MOHUTOPUHIA HepTerasoBon MHPPaACTPYKTYpPbl. —
CN6.: Nonutex-Mpecc, 2021. — 278 c.

© babambipagos T., babaes X., batbipos A., balipamaypabieBa A., 2025

YK 1082
Baiipamos K., npenogasatenb
UHCTUTYT MHXXEHEPHO-TEXHMYECKUX U TPAHCNOPTHbLIX KOMMYHUKauM TypKMEHNCTaHa
I Awxabag TypKMeHUCTaH
ApcnaHoBa b., npenogasartenb
UHCTUTYT MHXXEHEPHO-TEXHMYECKNX U TPAHCNOPTHbLIX KOMMYHUKauMi TypKMEHNCTaHa
I. Awxabag TypKmeHUCTaH
AHHaeB b., npenogasatesnb
TYPKMEHCKMI rocyAapCTBEHHbIN MHCTUTYT GU3KYIbTYPbI M cnopTa
I. Awxabag TypKmeHUCTaH
Kepumos I'., npenogasatenb
UHCTUTYT MHXXEHEPHO-TEXHMYECKUX U TPAHCNOPTHbLIX KOMMYHUKaUM TYpKMEHNCTaHa
I. Awxabag TypKmeHUCTaH
HayuHbit PykoBoguTenb: AKraesa M.[X., npenogasaTtenb
UHCTUTYT MHXXEHEPHO-TEXHMYECKUX U TPAHCNOPTHbLIX KOMMYHUKauMi TypKMEHNCTaHa
I. Awxabag TypKMeHUCTaH

NO/b3A MOBWU/IbHbIX NPUNOXEHUN B U3YYEHUU UHOCTPAHHbIX A3bIKOB

BHeapeHMe MOBMAbHbLIX TEXHONOTMI U WUCKYCCTBEHHOTO WHTennekta (UMW) npousseno pesonoumio B
A3bIkOBOM 06pasoBaHMKM, caenasB npouecc bonee AOCTYNHbIM, YBAEKATENbHbIM M aLaNTUPOBAHHbIM K
NOTPEOHOCTAM KayKkA0ro yYeHUKa.

1. TmbKocTb 1 JoctynHocTb (Yunck Becerga u Besage)

MobunbHble MPUNOKEHUA MO3BONAIOT WMHTErPUPOBATb WM3yYeHWE A3blKa B MOBCEAHEBHYIO KW3Hb,
npeoao/ieBas orpaHUYEHUs TPALULMOHHOIO PAacNUCaHWA.

e MuKpo-o6yuyeHune (Microlearning): Ypoku 4yacto pa3buTtbl Ha KOpOTKMe, 5—10-MUHYTHble 6/10KK, YTO

40


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X MeXAayHapoAHbIM Hay4YHbIN KypHan «CUMBOAN HAaYKW» #11-1-1 / 2025

no3sossfeT 3pPeKTMBHO NCNONb30BaTb KOPOTKMUE NEPEpPbIBbI, BPEMA B MYTU UAU OXKUAAHUE B oUepeau.

e CBoObOga oT MecTta: [na 3aHATUN HyXKeH TONbKO cMapTOOH MAM NAaHweT. MHorve npunoXKeHus
npeanaratoT BO3MOXKHOCTb paboTaTtb odaaliH, YTO KPUTUYECKM BAXKHO NPU OTCYTCTBMU CTaOUNBHOIO MHTEPHET-
coeauHeHuA.

e JKOHOMMYEeCKan Bbiroaa: BoNbLIMHCTBO NpUOXKEHUN MmetoT becnnaTHble 6a3oBble BepcuM, Aenas
KayecTBeHHOe 06pa3oBaHMe AOCTYMHbIM AN1A LWMPOKOro Kpyra No/ib30BaTeNeln.

2. MepcoHanmsaumna n AganTMBHOCTb

CoBpeMeHHble MPUNONKEHUA UCNONb3YIOT TEXHO/IOTMM, YTOObI TOYHO COOTBETCTBOBATb YPOBHIO U CTUHO
oby4yeHus nonb3osaTens.

e AgantuBHoe TecTupoBaHMe: M3HayanbHble TeCTbl U NOCTOAHHbIA MOHUTOPWHI MPOrpecca No3BONAOT
NPUNOXKEHUAM MHAMUYECKM NOACTPaMBaTb C/IOKHOCTb U TUN YrNPaXKHEHUN.

e NIN-AHann3 Ownb60K: MNCKYCCTBEHHbIM WHTENNEKT OTC/EXKMUBAET, KaKMe C/oBa WM rpammaTUyeckue
KOHCTPYKLMWN BbI3blBAOT Hanbonblne TPYAHOCTU, MU aBTOMATUYECKM YBE/NYMBAET KOAMYECTBO NOBTOPEHWI
MMEHHO 3TUX 3/IEMEHTOB (CMCTeMa MHTEPBa/IbHbIX MOBTOPEHMIM), UTO CNOCOBCTBYET NyULIEMY 3aNOMUHAHMIO.

e [lepcoHann3npPoBaHHbIN KoHTEHT: HekoTopble NpunoskeHuns (Hanpumep, Ha 6ase 60/bLIMX A3bIKOBbIX
mogeneit - LLM) moryT reHepupoBaTb y4ebHble TEKCTbl WUAW OMANOTU HA TeMbl, MHTEPECHblE KOHKPETHOMY
Nnonb30BaTeNto.

3. MoTtuBauus yepes leiimmndpuraumio (Gamification)

MobunbHble NPUNOXKEHUS MPEBPALLAIOT PYTUHHOE 3ayyMBaHWE B YB/EKaTeNbHYIO Wrpy, MOBbIWasA
BOB/IEYEHHOCTb M PEryaspHOCTb 3aHATUMN.

e Cuctema Harpapg: Hauncnenuve 6annos, nonydyeHue BUPTYasbHbIX Harpad, "KOpoH" unau "nnHrroHos" 3a
BbINO/HEHWE 3a4aHUN.

e CopeBHOBaTe/IbHbIM IneMeHT: PeliTuHroBble TabanLbl U BO3MOXKHOCTb COPEBHOBATbLCA C APY3bSAMU UK
APYrMMM NONb30BaTENAMM CO BCEFO MUPA CTUMYIMPYIOT €XXeOHEBHYIO MPAKTUKY.

e OTcnexkmnBaHue Mporpecca: Busyanusaums yyebHOro nyTM M AOCTUNKEHWI MOMOraeT Nosb30BaTesnto
HarnA4HO BUAETb CBOM MPOrpecc U COXPaHATb MOTUBALMIO.

4. KomnnekcHoe Pa3sutme HaBblKoB

MpunoxeHns obecneunsatoT cbanaHCUPOBAHHOE Pa3BUTME BCEX KJTIOUYEBbIX A3bIKOBbIX HAaBbIKOB:

e [lponsHoweHne un T[oBopeHue: TexHONOrMM pacrno3HaBaHMA peyn MO3BOAKT MNOJb30BaTeNO
NPaKTUKOBATb MPOWU3HOLIEHME M MOJYy4aTb MFHOBEHHYIO 0OpPATHYO CBA3b, CPaBHWBAs CBOE MPOM3HOLUEHUE C
peublo HocuTeNel A3blKa.

e AyanpoBaHue: BCTpoeHHble ayauo3anucy, noAKacTbl, AManory, 03BYYEHHbIE HOCUTENAMM, W
BUAEOPOINMKM YAYYLLAIOT BOCNPUATME PEUN HA CAYX.

e CnoBapHbiii 3anac: Ucnonb3oBaHue KaptoueK (flashcards) c BusyanbHbiMM obpaszamm U MeTOAMKU
WMHTEpPBa/IbHbIX NOBTOPEHWUI rapaHTUpyeT 3pPeKTUBHOE 3aKpeneHne HOBbIX C/I0B.

5. CoumanbHoe B3anmogeicteune u Mpaktmnka ¢ Hocutenamu

HekoTopble nnatdhopmbl BbIXOAAT 38 paMKK y4ebHbIX 3aA4aHUn 1 NpeanaratoT NpAMoe oblueHMe.

e A3bikoBoit ObmeH (Language Exchange): MpunoxkeHus, Takue Kak HelloTalk nan Tandem, coeanHstor
M3yyalowmx A3blK C HOCUTENSAMMU, KOTOPble, B CBOIKD o4yepenb, U3y4yatoT UX POAHOM A3bIK. ITo obecneymBaer
6ecLUeHHYI0 NPaKTUKY B peasibHOM 0bLeHUN.

e Koppekuua Hocutenamu: Ha HekoTopbix nnaTpopmax (Hanpumep, Busuu) nonbsosaTenn moryt
OTMNPaBAATb CBON MUCbMEHHbIE MW FOI0COBbIE 3aNnCcK 415 NMPOBEPKU U UCNPABAEHUSA HOCUTENSIMM SA3bIKA.

6. Ucnonb3osaHue BuptyanbHoit PeanbHoctn (VR/AR)

Hoseliwne TeXxHONOrMM BbIBOAAT KOHTEKCTHOE 0OyYeHne Ha HOBbIN YPOBEHb.

e UmmepcuBHoe Ob6yueHue: VR-npunoxkenua (Hanpumep, Mondly VR) norpy:KaloT yyeHuMKa B
CUMY/NIMPOBaHHbIE XM3HEHHble CUTyauuu (3aKka3 Kode B Kade, peructpauma B asponopTy). ITo nossonset

41


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X MeXAayHapoAHbIM Hay4YHbIN KypHan «CUMBOAN HAaYKW» #11-1-1 / 2025

npeosoneTb A3bIKOBOM Bapbep, TaK Kak 0byvyeHWe MPOUCXOLUT B KOHTEKCTE M MAaKCMMaAbHO NPUBAMMKEHO K
peanbHOMY OMbITY.

B 3akntoueHne: MobuabHble NPUNOKEHUA HE 3aMEHSAIOT MOJIHOCTBIO XKUBOE 0bLLEHME NAN TPAANLNOHHOE
0byyeHne, HO OHM ABAAIOTCA MOLLHBLIM, TMOKMM U BbICOKOTEXHOMOTMYHBIM LONOAHEHMEM, KOTOPOE AenaeT
0CBOEHWE HOBOTO A3blKa 6onee 3PpPeKTUBHBIM M NPUATHLIM A1 COBPEMEHHOIO Ye/10BEKaA.

7. Ponb UckycctBeHHoro UHTennekta (M) n Yat-60T0B

NN BbIXOAMT 33 PaMKM NPOCTON afanTaumm ynpaxKHeHWN; OH CTAaHOBUTCA MOHOLEHHbIM NapTHEPOM MO
obyyeHuto.

e BupTyanbHble CobeceaHuku: YaT-60Tbl M BMPTYasibHble MOMOLLHMKM (Ha 6ase 60/bWMX A3bIKOBbIX
mMmogenei) no3BoNAIT NPaKTUKOBATL AManor B loboe Bpems CYTOK, HE UCMbITbIBAA CTPaxa M CTECHEHUA nepes,
XUBbIM cobecegHUKOM. YUYEHWK MOMKET MOBTOPATb AMANOrM M OTpabaTbiBaTb CLEHAPUM HEOorpaHUYeHHoe
KOZIMYECTBO pas.

e Koppekuua n ObpatHaa CeAsb: MM cnocobeH He TONbKO UCMPaBAATb rPaMMaTUUECKME U IEKCUYECKne
OLMBKM, HO M AaBaTb CTUANCTUYECKME PEKOMEHAALMM, NOMOrasa 3By4aTb 601ee eCTECTBEHHO M ayTEHTUYHO.

¢ MNo3HaBaTeNbHble YaTbl: Micnonb3oBaHMe Le/ieHanpaB/ieHHbIX YaToB (Hanpumep, akageMUYecknx Uam
TEMATUYECKUX) 419 COBMECTHOTO U3yYEeHUS HOBOTO MAaTEPMAa M A3bIKOBbIX TPEHWUPOBOK.

8. Fnybokoe MorpykeHue Yepes VR u AR (BupTyanbHasa/[ononHeHHaa PeanbHOCTb)

3TN TEXHONOMMN 06ECNEeYnBaIOT AYTEHTUYHOCTb KOHTEKCTA M SMOLMOHAIbHOE BOB/IEYEHME, YTO YCKOPAET
3aNoOMMHaHue.

e MonHoe MorpyxeHue (VR): Hagesaa VR-wnem, yYeHUK MIHOBEHHO MEPEHOCUTCA B PEANUCTUYHYIO
A3bIKOBYIO Cpeay (Hanpumep, B NapUMKCKoe Kade, ANOHCKUN 0dUC MU HEMELKUI cynepMapKeT).

o  KoHTekctyanbHoe ObyyeHue: A3bIK U3ydaeTca He KaK Habop NpPaBu, a Kak MHCTPYMEHT s peLleHuns
KOHKPETHbIX 33434 (3aKas eapl, MOWUCK A0poru).

o  CHuKeHue TpeBOXHOCTU: BupTyanbHaa cpefa MCUMXONOrMYECKM KOMPOPTHA, TaK KaK OWMOKM He
BJIEKYT 32 cO60OM peasibHbIX NOCAEACTBUN UAN KPUTUKM.

e [lononHeHHana PeanbHoCTb (AR): MpunoxkeHns AR MCNoNb3ylOT Kamepy TenedoHa Ans HaNoXKeHun
BUPTYa/IbHOM MHGOPMALIMKN HA PeasibHbIN MUP.

o  MrHoBeHHbIN MNepeBoa: HaBeseHue Kamepbl Ha nNpeameT MOXKET MrHOBEHHO OTo6pasuTb ero
Ha3BaHWE HA U3y4aeMOM A3bIKe.

o Busyanusaumsa pammatuku: HarnagHas Bu3yanusauusa CAOMKHbIX TPAMMATUUYECKUX KOHCTPYKUMIA
NOMOraeT Ux lyyLle YyCBOMUTD.

9. KomnbloTepHaa JIMHrsoaMaakTnka u CmewaHHoe ObyyeHune (Blended Learning)

CoBpemeHHble METOANKN 06BbeAMHAIT OHNAWH-MHCTPYMEHTbI C TPAAULMOHHbIMK popmaTamu.

e CMewwaHHoe ObyyeHue: 3To KOMBMHAUMS cCaMoCTOATEIbHOM PAaboTbl C MOOUBHBIMU NPUAOKEHUAMMU U
OHNalH-naTtGopMaMm € TPAZULMOHHBIMM OYHBIMW WAWU KUBLIMW OHMIAMH-YpPOKaMM C NpenoaaBaTenem.
3dPeKTUBHOCTb 06YyYEHMA NOBbLILWAETCA 3@ CYET COMETAHUS TMOKOCTU U MHANBMAYANbHOIO NOAX0AA C KOHTPOJIEM
W KoppeKumeit oT npodeccmoHana.

¢ LIndpposbie O6pasoBaTenbHble Pecypcbl: Mcnonb3oBaHMe MHTEPAKTUBHbBIX AOCOK, MIAHLLIETOB, eANHbIX
HaUMOHaNbHbIX obpasoBaTenbHbIXx Nnatdopm (Kak, Hanpumep, eKool B IcToHMM) aenaet obydyeHue 6onee
HarnsAHbIM U NO3BOISET NPenoaaBaTenaM U yYyeHMKam BbICTPo 0OMeHMBATLCA 3a4aHUAMMU U 0O6PATHOM CBA3bIO.

CNMCOK UCNONb30BaHHOI INTepaTypbl:
ENISA. Cybersecurity in Transport: Threat Landscape Report. — 2023.
NIST Special Publication 800-82. Guide to Industrial Control Systems (ICS) Security. — 2022.
Directive (EU) 2022/2555 of the European Parliament and of the Council (NIS2 Directive).
IMO Guidelines on Maritime Cyber Risk Management. — 2021.
ISO/IEC 27001:2022. Information Security Management Systems.
© Bbanpamos K., ApcnaHosa b., AHHaeB b., Kepumos I'., 2025
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YK 62
fyp6aHmbipagos M., npenogasaresb,
Woxpaposa M., npenogasaTenn,
Atamblipapos ., CTyAeHT,
AsatpikaHoB M., cTygeHT,
HayuHbii pyKoBoguTenn: Peaykenos A., CTapLumii npenoaasaTtesb,
MexayHapoaHbI yHUBepcUTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

YNPABNEHUE TMAPOTEO/TIONTMYECKMUM PEXKUMOM U BOAOOT/IMBOM B IMTYBOKUX KAPBEPAX

AHHOTauuA
B ctaTbe paccmaTpmBalOTCA COBPEMEHHbIE NOAXOAbl K YNPABAEHUIO TMAPOre0/0MMYEeCcKUM PEXMMOM U
BOAOOT/IMBOM B TNybOKUX Kapbepax. AHanusupyoTcs ¢aKktopbl, Baualowme Ha ¢GopmupoBaHue
rMAPOreo/IOTMYECKUX YCA0BUM, U MpeanaraloTcd MeTodbl ONTUMM3ALUN CUCTEM BOAOOT/IMBA AJIA CHUMKEHUS
3KCMNJ/yaTaUuMOHHbIX 3aTPAT U MMHMMM3ALMKM HETAaTUBHOTO BO3AENCTBMA HA OKPYXKAKOLLYIO cpeay.
Kntouesble cnosa:
r'MApPOreosorns, BOAOOT/IUB, Kapbep, MMAPOreoI0rMYeckmuin PeXKUM, APEHaXK, FreOTEXHUYECKUIA MOHUTOPUHT.

PaspaboTKa TrnyboKMX KapbepPOB HEU3DEKHO cOMpsaXeHa C HeobxoAMMOCTbO  YyMpaB/eHusA
TMAPOre0/IOTMYECKUM PEXMMOM U opraHmn3aumnen apdekTnsHoro sBoaooTanmea. O6BOAHEHHOCTb FOPHbIX MOPOA,
He TONbKO 3aTpyAHAET A06bluy NONE3HbIX MCKOMAEMbIX, HO U CYLLECTBEHHO CHUMKaeT YyCTOMYMBOCTb 60opTOB
Kapbepa, NoBbIWan PUCK ONo3HeN M 06BanoB. Takum 06pasom, rpaMoTHOE yrpaBaeHUe rMaporeo10rMyeckumm
npoueccamm ABAAETCA KAtoYeBbIM pakTopom 6e30nacHOCTU U SKOHOMMYECKON 3GEKTUBHOCTM FOPHbIX PaboT.
dopmmrpoBaHME TMAPOreosIOrMYECcKOro pexnma B paloHe Kapbepa 06yc/ioBNEHO KOMMIEKCOM NMPUPOAHbIX U
TEeXHOTeHHbIX GaKTOPOB. K HUM OTHOCATCA reoIormyeckoe CTPOEHUE MECTHOCTU, IMTOIONMYECKUIA COCTaB Nopoa,
rnybuvHa 3aneraHnsa BOAOHOCHbIX FOPU3OHTOB, MHTEHCMBHOCTb aTMOCdEpPHbIX OCaZAKOB, a TaKKe macwTab u
TEXHONOMMA BeAEHWs TOpHbIX paboT. NS NpOrHo3MpoBaHMA TUMAPOreoN0orMYecKUX YC/IOBUIA M pa3paboTKu
ONTUMaNnbHOW CUCTEMbI BOAOOTAMBA HEOHXOAMMO NPOBEAEHME KOMIMIEKCHbIX TMAPOreosiormMyeckmnx
UCCNenoBaHUM, BKAOYAKOWMX OypeHMe pa3BefouYHbIX CKBaXkMH, MPOBEAEHUE OMbITHbIX OTKayek W
MOAenupoBaHMe GUALTPALUMOHHBLIX MOTOKOB. CUCTeMbl BOAOOT/IMBA B NYBOKMX Kapbepax MOryT 6biTb
npeacTaB/eHbl Pa3IMYHbIMU KOHCTPYKTUBHBIMW CXEMaMM: OT OTKPbITbIX KaHaB M 3ymndoB A0 rNYyOUHHbIX
OPEHaXKHbIX CUCTEM W BOAOMOHMMKAKOWMX CKBaXKMH. BblbOp ONTMManNbHOM  CXeMbl 3aBUCUT  OT
rMApPOreoNorMYecknx ycioBuii, maclitaba Kapbepa U TpeboBaHUIN K OXpaHe OKpyrKatlollel cpedbl. BaxKHbim
aCMeKTOM ABAETCA MOHUTOPUHT 3 dEKTUBHOCTU paboTbl CUCTEMbI BOAOOT/IMBA M ONEepaTUBHOE pearnpoBaHue
Ha M3MEHEHMA TMAPOreonorMyecko o6cTaHOBKM.

CoBpemMeHHble NoAxoAbl K YNpPaBNeHUIO TUAPOTe0/IOTMYECKMM PEXMMOM B Kapbepax BKAHOYaoT
NPUMEHEHNE TEeOTEXHMYECKOrO MOHUTOPUHIa ANA KOHTPOASA YCTOMYMBOCTM 6OOPTOB, WCMNO/b30BaHUE
KOMMbIOTEPHOTO MOAENNPOBaHMA ANA ONTMMM3auMM NapamMeTpoB BOAOOTAMBA W BHeAPEHWE TeXHONOTUi
NOBTOPHOIO MWCMO/Ib30BAaHUA OTKaYMBaeMoOW BOAbl AN TEXHUYECKMX HyxAa. dddeKTMBHOoe ynpasneHue
rMMAPOreo/IOrMYECKUM PEXMMOM MO3BOJIAET He TO/NbKO obecneunTb 6e30MacHyi0 U 3KOHOMMYHYIO A06bluy
nonesHbIX UCKOMaemblX, HO U MUHUMWM3NPOBATb BO3AENCTBME HA BOAHble pecypcbl U akocuctembl. Ocoboe
BHMMaHWE Npu ynpaBieHUU TMAPOreo/IoONMYECKMM PEXMMOM cneayeT yaenaTb MUHMMU3AUUU HEraTUBHOrO
BO3JENCTBMA BOAOOT/IMBA Ha OKpyrKatouwyto cpeay. Copoc 60/blumMx 06bEMOB OTKAaYMBAEMOM BOAblI MOMKET
NPUBOAUTL K WCTOLLEHUIO BOAHbLIX PECYpPCOB, 3arpA3HEHUI0 MOBEPXHOCTHbIX BOAOEMOB UM WM3MEHEHUIO
rMAPOJIOTMYECKOro peXxuma Tepputopun. B cBA3M c 3TUM, Bce bonee LUMPOKOE pacnpocTpaHeHue noay4yaroT
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TEXHONIOTUN OYUCTKM U NOBTOPHOIO MCMO/Ib30BaHUA OTKAUMBAEMOW BOAbI A1 TEXHUYECKUX HYXKJA, TAaKUX KaK
opoLlleHue, NblienogasneHne n oboraleHne Nofe3HbIX UCKOMAeMbIX. BaXKHbIM MHCTPYMEHTOM NPU yNpaBaeHUN
rMMAPOre0N0OrMYECKUM PEXMMOM TNYOOKNX KapbepoB ABNAAETCA FeOTEXHUYECKUIA MOHUTOPUHT. OH no3sonsdeT
KOHTpoAnpoBaTb Aedopmaumm 60pTOB Kapbepa, ypoBEHb NOA3EMHbIX BOA U APYrve NapameTpbl, BAUAIOLWME Ha
YCTOMYNBOCTb FOPHbIX MOPOA.

Takum ob6pas3om, ynpaBieHWe rmaporecNorMyeckum pPerKMMomMm M BOAOOT/IMBOM B ryBOKMX Kapbepax
ABNAETCA C/NOMHOM M MHOTFOrpaHHOW 3ajadeld, Tpebyroleid KOMMIEKCHOrO NoAXo4a W NpPUMEHeHUA
COBPEMEHHbIX TexHoNorni. dPPeKkTMBHOE ynpaBaeHUEe T[UAPOreoN0rMYecKUMM npoLeccamm no3soaAeT
obecrneunTb 6€30MACHYID W 3KOHOMWYHYHO A00bl4y MONE3HbIX MCKOMAeMmblX, a TaKXe MWUHUMU3NPOBATL
HeraTMBHOE BO34ENCTBME HA OKpYrKaloLWyo cpeay. JanbHelwmne nccnefoBaHUA 1 pa3paboTku B aTok obnactm
HanpaB/fieHbl Ha CO34aHWE WHTENNEKTYaNbHbIX CUCTEM YNpaBAeHUs, CNOCODOHbIX aAanTMPOBaTbCA K
WN3MEHAIOLLUMCA YCAOBUAM U ONTUMMU3MPOBATL NapaMeTpbl BOAOOT/IMBA B PEXUME peasbHOrO BPeEMEHM.

Cnu1CcoK UCNob30BaHHON INTepaTypbl:

1. MNMnotHuKos H.U., LLectakos B.M. OcHOBbI rmaporeosorMm ropHoro nponssoAacrtsea. - M.: Hegpa, 1990. - 351 c.
2. Pe3Hukos E.H. BogooTams npu oTKPbITbIX FOpHbIX pa3paboTkax. - M.: Hegpa, 1990. - 272 c.
© TypbaHmsbipagos M., LLloxpagosa M., Atamblpagos [., AsatarkaHos M., 2025

YK 62
lFyp6aHoBa I., cTyaeHT,
MeayHapoaHbli YyHUBEPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Xoaxarynbies bl., ctygeHT,
MeXayHapoaHbIA yHUBepcuTeT HedTU 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Xyaaurynbies X., CTYAEHT,
MeXayHapoaHbIA yHUBepcuTeT HedTU 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
XbigbipoBa A., CTYAEeHT,
MeXayHapoaHbIA yHUBepcuTeT HedTU 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
HayuHbit pykoBoguTennb: baiipamos M., npenoaasaTeb,
MeXayHapoaHbl yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,

Awxabag, TypKMeHUCTaH

AHANU3 TENNOTMAPAB/IMYECKUX NMPOLIECCOB B CUCTEMAX
TPAHCNOPTUPOBKU U XPAHEHMA NMPUPOAHOIO rA3A

AHHOTauuA
B cTaTbe paccmaTpumBatoTca 0COOEHHOCTU MPOTEKAHMA TENAOornapaBANYEeCcKUX MPOLECCOB B CMCTEMax
TPAHCMOPTUPOBKU U XPAHEHMA npupogHoro rasa. OCHOBHOE BHMMAHWE YAENEeHO B3aMMOCBA3N Mexay
TEeMNepaTypHbIM PEXMMOM, [AaBJEHMEM, CKOPOCTbIO MNOTOKA W CBOMCTBAMW rasa, onpeaensatowmmm
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30 PEKTMBHOCTb M 6E30MaCHOCTb 3KCM/yaTauMM MarMcTpasibHbiX TPyO6ONpoBOAOB M MOA3EMHbIX XPaHUAMULL,.
AHaNM3NpyOTCA COBPEMEHHble MeToAbl MOAENMPOBAHMA W ONTUMM3ALMW AaHHbIX MPOLECCOB C LENbto
CHMXXeHnA NoTepb sHeprmn n obecneyeHma ctabunbHOCTU TPAHCNOPTHbLIX CUCTEM.
Kntouesble cnosa:
NPUPOAHbLIN ras, TenaorMapas/nMyeckme NPoLecchl, TPAHCMNOPTUPOBKA, XpaHEHME, MOAE/IMPOBaHME.

TpaHCNOPTMPOBKaA U XpaHEHME NPUPOAHOIO rasa NPeaCcTaBAAOT COOOMN CNOXKHbIE MHKEHEPHbIE 33434, B
KOTOpPbIX TenJ0Bble U MMAPOAMHAMUYECKME MPOLLECChl UTPAtOT KAKOYEeBY0 poab. B npouecce nepekayku no
MarucTpasbHbIM ra3onpoBoAam U3MEHAIOTCA AaB/ieHWe, TemnepaTypa U NNOTHOCTb rasa, YTo HanpAMYo BANAET
Ha ero CKOpPOCTb, BA3KOCTb M 3HEPreTMyYecKkue xapaktepuctuku. [na obecneyeHus ctabuabHOCTM NOTOKOB U
ONTUMANIbHOIO PEeXMMa PaboTbl KOMMNPECCOPHbIX CTaHUMIA HEOBXOAMMO YyYUTbIBaTb B3aUMHOE B/UAHUE 3TUX
napameTpoB Ha BCEX CTaAMAX TPAHCMOPTUPOBKM.

Tennosble 3¢pPeKTbl NPU ABUMKEHUWU Ta3a 0OycNOBAEHbI KAaK BHYTPEHHUM TPEHMEM, TaK W BHELIHUM
TENI00OMEHOM C OKpYKatoLel cpeaoi. MoTepu Tenna B SMMHUIA Nepuoa, U ero HaKoNeHUe NETOM U3MEHSAIOT
TepMogMHaMUYECKoe COCTOSHWE ra3a, Bbi3blBas KosebaHuA gaBneHUA U NAOTHOCTU. A KOMMNeHcaumm 3Tux
3$dEeKTOB  MCMOAb3YIOTCA  CNeumasnbHble  peXumbl  PaboTbl  KOMMPECCOPHbIX  CTAHUMW, a  TaKxKe
TEN/IOU30AUMOHHbIE NOKPLITUA TPYOONPOBOAOB, NO3BOAIAOWME NOAAEPKUBATL CTAaOUIbHYIO TEMNepaTypy rasa
Ha NPOTAXKEHMM BCEro MapLupyTa.

Mpu NPOEKTUPOBaAHUM CUCTEM TPAHCMOPTUPOBKM U XPAaHEHUA NPUPOLAHOro rasa WMPOKO MPUMEHAIOTCA
MEeTOZbl MAaTEMATMUYECKOTO MOAENMPOBAHUA TENNOrMAapaBaAnYeckux npoueccos. Hanbosnee pacnpocTpaHeHbl
MOJENN, OCHOBAHHbIE Ha YpPaBHEHMAX HeCTAUMOHApHOro NOTOKa M  TennoobmeHa, y4yuTbiBaloLWMe
TYpOYyNEeHTHOCTb, M3MEHEHUA COCTaBa rasa W BAWAHWE TUAPABANYECKMX COMPOTUBNEHWUN. Takue moaenw
No3BOJIAIOT ONTUMM3UPOBATL pPEeXUMbI PaboTbl, MUHMMM3MPOBATbL MOTEPU AABNEHMA M MPOrHO3MPOBATb
noseaeHme CUCTEMbI NPU PA3ANYHbIX SKCNAYaTaLUOHHbIX YCNOBUAX.

Ocoboe 3HavYeHWe TennornapasamMyeckme NpPoLecchl NpMobpeTaloT B NOA3EMHbIX XpaHuauLLLax rasa (MXr),
roe UMKAMYecKMe NpoLLecchl 3aKauykuM M oTbopa CONPOBOXKAAIOTCA M3MEHEHUEM TeMNnepaTypbl U AABAEHUS B
NMoOpPOBOM MPOCTPAHCTBE MOPOA. ITU KonebaHWA MOryT Bbi3biBaTb Tepmoynpyrve aebopmauumnm U U3MeHATb
OUAbTPAUMOHHbIE CBOMCTBA KOJI/IEKTOPaA, YTO TpebyeT TOYHOro pacyeta M KoHTpoaa. Ons npepoTBpalleHus
notepb rasa W obecneyeHUa FrePMETUYHOCTU XPAHUAUL, MPUMEHSIOTCA TEXHONOMUU TePMOANHAMUYECKOrO
MOHMUTOPWHTA, BKIOYAKOLLME aHA/IM3 TEMN/IOBbIX aHOMANUI U pacnpeneneHns TeMnepaTypHbIX Noaen.

CoBpemeHHbIe CUCTEMbI YyMpaBAeHUA TeNAOrMApPaBAMYECKMMM MPOLLECCaMM BCE 4Yalle WCNONb3YHT
uMdpoBble TEXHONOTMN — B YaCTHOCTU, UMbpOBble ABOMHUKM U UCKYCCTBEHHbIA MHTENNeKT. OHM NO3BOAAIOT
WHTErpMpoBaTb AaHHble C AAaTYMKOB AaBAEHMA, TEMNEpPaTypbl U pacxoda B eguHyto mogenb, obecneynsas
NPOrHO3MpOBaHME ABAPUMHBIX CUTYaLMA MU aBTOMATMYECKYIO ONTMMM3ALMIO MapamMeTpoB TPAHCMOPTUPOBKU.
BnarogapA aToMy AOCTUrAaeTCA 3HAYMTENBHOE CHUMKEHNE IHEePro3aTpaT, NOBbILWEHNE HALEKHOCTU U MPOSeHMe
CpOKa cnyxkbbl TpybonpoBOAHbIX cucTemM. TakMm 06pasom, aHaNM3 U ynpasiaeHWe Tenjaornapasivyeckumm
npoLeccamm ABAAKOTCA BaXHENLIMMM COCTaBAAWNMN IGDEKTUBHOM IKCNIyaTaLMN CUCTEM TPAHCMOPTUPOBKM
M XpaHeHuA NPUpPoaHOro rasa.

CnMCOK UCNONb30BaHHOI INTEpaTypbl:

1. Koctun A.B., Nlebeges C.H. TennormapaBanyeckme npoLeccbl B CMCTEMAX TPAHCNOPTUPOBKN NPUPOLHOro
rasa. — M.: Hegpa, 2021. — 352 c.
2. YepHos W.M., Oopoxos B.[. MaTtemaTuyeckoe mMoAenMpoBaHMe MOTOKOB rasa B TpybonposBogax u
XpaHunmwax. — CN6.: Nonutex-Mpecc, 2020. — 298 c.

© Typb6aHosa I'., Xogxarynbles bl., Xyaairynbies X., Xbiabiposa A., 2025
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YAK 62
Kawamos P., npenogasatens.
Fapaesa M., ctygeHT
NHCTUTYT TENEeKOMMYHUKaLMN N MHPopMaTnKK TypKMeHUCTaHa.
r. Alwxabag, TypKMeHUCTaH.

MHHOBALMOHHbIE TEXHOJIOTUU ONNATbI MPOE3AA: ONbIT BHEAPEHNA CUCTEMbI MULTIPASS
B OBLLLIECTBEHHOM TPAHCIMNOPTE

AHHOTauuA

CoBpemMeHHble TeHAeHUMU LMbpoBM3aUMN OBLECTBEHHOrO TPAHCMOPTa HanpaB/ieHbl Ha CO34aHue
ya06HoM, 6e30nacHOM 1 BbICOKOTEXHOIOTMYHOM Cpeabl B3aMMOLENCTBUA NacCaXXMpoB U onepatopos. OgHUM U3
Hambonee 3HAYMMbIX OOCTUMKEHWUA MNOCNEAHWUX NET CTano BHeAPEHWE WHTENNEKTyasibHbIX CUCTEM OMAaThl
npoesaa, KoTopble 3aMeEHAIOT YCTAPEBLUME MEXaHM3Mbl MPOAAXKN BUNETOB N KOHTPOAA. Cpeam TakuX peLleHni
ocoboe BHMMaHMe cneumnanmctos npueaekaet cuctema MULTIPASS, npeactasaatowan coboi yHMBepcanbHyto
nnatpopmy A1 aBTOMATU3aLLMKM NPOLLECCOB ONAAThl, y4ETa U aHaIM3a TPAHCMOPTHBIX ONepauuii.

KnioueBble cnosa:
MULTIPASS, mplsMAC, RUxcF.

PasBuTMe TPaHCMOPTHOM MHPPACTPYKTYPbl KPYMHbIX ropoaoB B XXI Beke conpoBOXKAaeTcs
CTPEMMUTENbHBIM POCTOM MACCAXKUPOMOTOKA, YCAOXKHEHMEM MapLIPYTOB M HeOBXO4MMOCTbIO MOBbILWEHMWSA
NPONYyCKHOM cnocobHOCTM cUCTeM onnaThl. B 3TUX yCNOBUAX MHHOBALMOHHbIE TEXHONIOTMW CTAHOBATCA OCHOBHbIM
MHCTPyMmeHTOM onTtumusaumm. MULTIPASS asndaetcAa pe3yabTaTOM  MHTErpaumMm  cpasy  HeCKOJIbKUX
TEXHONOMMYECKUX HaNpaBNeHU — OGECKOHTAaKTHON UWAEHTUOMKaAUMKW, MOBWUAbHBLIX nnaTexen, 06nauYHbIX
BbIYMCNEHUA W AHANIUTUYECKUX MoAyJsielh ob6paboTKM AaHHbIX. B COBOKYNMHOCTM OHU GOPMMUPYIOT HOBYIO
KOHUEMUMIO UHTE/I/IEKTYa/IbHOTO TPAHCMNOPTA, rAe KaKAbli Macca*kMp CTaHOBUTCA 4YacTblo eguHON UndpoBoi
3KOCUCTEMBI.

FnasHaa ngea MULTIPASS 3akntoyaeTca B CO34aHUM e4NHOIo YHUBEPCANIbHOIO CpeaCTBa, KOTOPOE MOXKET
MCNONb30BaTbCA ANA ONAaTbl BCeX BUMAOB FOPOACKOro TpaHcnopTta. Nonb3oBatenb nosyvyaeT BO3MOXHOCTb
oniayMBaTb NOeE3aKM B MeTPO, aBTobycax, TpamBanx, NPUrOPOAHbIX SNEKTPUYKAX U AaXKe apeHay CaMOKaToB C
NMOMOLLBIO OAHOMO 3NEKTPOHHOTO MAeHTUOMKATOPa — NAACTUKOBOM KapTbl, cMapTPoHa MAM HOCMMOrO
yCTpoWcTBa. ITO pelleHne He TOJIbKO nosbiwaeT KoMdopT, HO M obecneymBaeT CKBO3HYI MHTErpauumio
TPAHCMOPTHOM CETU HA YPOBHE FOPOACKOro yrnpaB/ieHuA.

TexHnyeckaa apxutektypa cuctembl MULTIPASS oOCHOBaHA Ha MHOFOypOBHEBOM  MpPUHLMUNE
B3aMMOLENCTBUA MeXKOY KJAMEHTOM, YCTPOMNCTBAMM KOHTPOAA W LEHTpPasbHbIM cepBepoM. Ha cTopoHe
naccaxupa GyHKUMOHUPYET HOCUTENb AaHHbIX — 3TO MOXKET bbITb KapTa ¢ RFID-unnom, cmapTdoH ¢ moaynem
NFC nam mobunoHoe npunoxkenue. Mpu NpukNagblBaHUM HOCUTENA K BannZAToOpy NPOUCXOAWUT CYUTbIBaHUE
YHUKaNbHOro uaeHtMdMKatopa M nepefayvya AaHHbIX 4vepe3 3alUMILEHHBI KaHan B CEPBEPHYIO YacTb.
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LleHTpanbHbI MOAyAb CUCTEMbI MPOBOAUT ayTeHTUdMKALMIO Nob30BaTenNs, NpoBepsaeT HanaHc, BbINOAHAET
TPaH3aKUMIO M BO3BpaLlaeT MnoaTBep)KAeHue onepauun. Becb npouecc 3aHMMaeT MeHee CeKyHAbl, YTO
obecneynBaeT BbICOKYO MPOMNYCKHYHO CNOCOBHOCTb TYPHUKETOB M OTCYTCTBUE OYepesel B Hacbl MKUK.

Ncnonb3osaHue TexHonornit RFID n NFC 8 MULTIPASS obecneynBaeT yCTOMYMBOCTE K MEXaHUYECKMM
NMOBPEXKAEHUAM WU MU3HOCY, XapaKTEPHbIM AN MArHWUTHbIX KapT cTaporo obpasua. becKoHTaKTHbIM dopmat
MOBbIWAET CPOK CAYKObl YCTPOMCTB M CHUMKAET 3KCMAyaTaLMOHHble 3aTpaTbl. Kpome Toro, npumeHsatoTca
aNropuTMbl AUHAMMYECKOTO WNGPOBAHMNA [aHHbIX, YTO MCK/IOYAEeT BO3MOXKHOCTb KOMWPOBAHWA KapT Wau
NpPoBeAeHNA HECAHKLLMOHNPOBAHHbIX MATEXEN.

Ocoboe BHUMaHMe yaeneHo WHbopmaumMoHHOM  6esonacHoctM. MULTIPASS  cootBeTtcTBYET
MEXAYHapoAHbIM CTaHAapTam 3aluTbl AaHHbIX, BKAoyaa PCl DSS u ISO/IEC 27001. Kaskaas TpaH3akums
COMPOBOXKAAETCA YHUKANbHbIM KPUNTOrPadUUYECKMM TOKEHOM, KOTOPbIA He Mno3BosseT uAaeHTUdUUMpoBaTb
nosnb3oBatena 6e3 katoya pacwndposKu. MNepeaaya AaHHbIX MEXAY BaAMLaTopaMn, CeEpBePOM U MOBUIbHBIMU
YCTPOICTBAMM OCYLLLECTBASAETCA C UCNONb30BaHMEM NPOTOKO0B TLS 1 AES-256. TaKoi ypoBeHb 3aluThbl genaet
CUCTEMY YCTOMUYMBOM K KnbepaTakam M obecneymBaeT 4OBEPUE CO CTOPOHbI BAHKOBCKUX CTPYKTYP.

OaHuMm m3 Knwouyesbix npemmyulects MULTIPASS aBnseTca BO3MOXHOCTb MHTErpauum ¢ GUHaAHCOBbLIMMU
YUYPEKAEHUAMN U OPYTUMWU CEPBUCAMM TOPOACKON MHPPACTPYKTYpbl. CUcTeMa cnocobHa paboTaTb KaK ¢
H6aHKOBCKMMM KapTamm, TaK U C SNEKTPOHHbIMM KowebKaMn. ITO NO3BOJIAET NOJ/Ib30BaTENO NONOAHATb HanaHc
NobbIM yA0BOHbIM Cnocobom: yepes TepMUHaA, UHTEpPHET-6aHK nan mobunbHoe npunoxkeHmne. MULTIPASS
MOXKET ObITb CUMHXPOHW3NPOBAH C COLMANBbHLIMU U CTYAEHYECKMMM MPOrpaMMaMu, NPefoCcTaBAsd fbroTbl
OTAEeNbHbIM KaTeropmam rpaxkaaH. C TOYKM 3peHUA MyHUUMNAAbHOMO YNPaBAeHUA BHeAPEHME TaKUX TEXHOIOMU
OTKPbIBAET HOBbIE MEPCMNEKTMBbI B cdepe aHaiUTUKU. CUCTEMa aBTOMATMYECKM cobupaeT M obpabaTtbiBaeT
[aHHbIe O MaccaXKMpPOnoToKe, BPeMEHU NOe3[0K M MapLlipyTax. Ha ocHoBe 3ToM MHPOPMALIMK MOXKHO CTPOUTL
NPOrHO3bl 3arpy3Ku IMHUIA, ONTUMU3NPOBATb PACMUCAHUE U CHUXKATb TPAHCNOPTHbIE U3AEPKKN. AHAAUTUYECKMe
MHCcTpymeHTbl MULTIPASS no3BosAtoT BbIABASATL Hanbosiee BOCTpebOBaHHbIE HanpaBAeHUA N ONpeaenaTb 30HbI
C HM3KMM MacCa*KMPOMNOTOKOM ANA MOC/AeAyOWEe KOPPEKTUPOBKM MapLLpyToB. Kpome Toro, ncnosib3oBaHue
cMcTeMbI CNocobCcTBYET NOBbLILWEHWIO NPO3PAaYHOCTU PUHAHCOBLIX ONepaunit. B otanume ot BymarkHbix bunetos,
r4e BO3MOXHbl OLIMOKM y4ETa N MOLIEHHUYECTBO, SNIEKTPOHHAA cUCTEMA GUKCUPYET KarKAYH0 TPaH3aKLMIo.

CNMUCOK UCNONb30BAHHOI INTepaTypbl:

1. Epmakosa, A.H., borgaHoBa, C.B. Undposble TexHonormm B Poccun: aHanmM3 ycnexoB M MepPCNeKTUBbI:
MmoHorpadusa. — Ctaspononb, 2024.
2. Kopx, H.B., CyntaHoBa, K.A. BanaHue umMdpoBbIX TEXHONOTMIA Ha PEKPYTUHr nepcoHana // dKoHOMMUKa
obpasoBaHua. —2024.

© Kawamos P., Napaesa M., 2025

YAK 62
Mamepos 3., npenoaasartenb.
NHCTUTYT TENEKOMMYHUKaLMN N MHPopMaTUKKM TypKMeEHUCTaHa.
r. Awxabag, TYpKMeHUCTaH.

WUCCNEAOBAHUE METOZI0B MPOCTPAHCTBEHHOM MOAYNALUMN (SPATIAL MODULATION)
ANA CUCTEM MIMO (MULTIPLE-INPUT MULTIPLE-OUTPUT)

AHHOTauuA
B paboTte cuctem pagMoKaHana 6ecnpoBOAHbLIX KaHafoB cBA3M Mo TexHosormn MIMO Tpebyetca
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[OCTaTOMHO TOYHOE UCCNefoBaHME WX  XapPaKTEPUCTMK, 3HAUMMbIX WMHPOPMALMOHHbIX MNapaMeTpos,
ocobeHHoCTEN. Ba)kHOe MecTo B KOPpEeKTHOMW paboTe MNoAOOHbIX CUCTEM UrpaeT uccieaoBaHUe W
npeaoTepalleHne cboes KaHaNOB.
KnioueBble cnosa:
MIMO, pelueTyaTo-KOAMPOBaAHHAA MOAYAALMA, MYIbTUNIEKCUPOBAHNE aHTEHH, Pa3HECEHHbIN NPpUeMm,
NPOCTPAHCTBEHHOE pPa3HECEHNE, OPTOrOHA/IbHOE NPOCTPAHCTBEHHO-BPEMEHHOE KOANPOBAHME.

TexHonorua MIMO (aHrn. Multiple Input Multiple Output), Kak MeToA NPOCTPAHCTBEHHOIO KOANPOBAHMUA
CUrHana, yBesmymMBaeT Nnosiocy NPonycKkaHMA KaHana, nepenaya u NpMem AaHHbIX B KOTOPOM OCYLLECTBAAKTCSA
CUCTEMAMMU, COCTOSILLMMM U3 HECKONbKUX aHTeHH. Onsa yBenuyeHus UHGOPMATMBHOCTM, CTabUAbHOCTU U
TOYHOCTM B paboTe cuctem pagmokaHana b6ecnpoBoa-HbIX KaHanoB cBA3KW No TexHonorun MIMO Tpebyetcsa go-
CTaTO4YHO TOYHOE McCnefoBaHME PaAMOJIOKALMOHHbIX XapaKTEPUCTUK, @ TaK¥Ke 3HAYMMbIX MHOOPMALMOHHbIX
napameTpoB, OCOOEHHOCTEN, OTPaXKEHHbIX OT MOBEPXHOCTEM W 3XO CUrHasoB. B paboTe paccmoTpeHa
MMUTALMOHHaAA MOZENb CXeMbl OPTOroHa/IbHOrO MNPOCTPAHCTBEHHO-BpeMeHHoro 6no4yHoro Koga (OSTBC),
CUEnNeHHOro ¢ pellertyaTo-KogmposaHHon moaynaumeinn (TCM) ana nepepauyn nMHopmaLUmMM MO KaHany C
MHOXECTBOM BXOZ0B M MHOXecTBOM Bbixog0B (MIMO) ¢ aoBymA nepeaatowMmm aHTEHHaMU U OAHON NPUEMHOM
QHTEHHOW C UENblo UCCNeAoBaHMA W OLEHKU MPEMMYLLECTB NpPeaoKeHHON moaenu. MOXKHO MonyyYnTb
BbiMrpbilw B (25-30) % NPONycKHOW CNOCOBHOCTM MPU NPUMEHEHUN aNIFTOPUTMA ONTUMAJIbHOIO NO KPUTEPULD
Makcumyma. Mpu anropuTme onTMManbHOM Mo Kputepuio makcumyma OCLU mMoXKHO nonyymtb BbiMrpbiw (10-
15) % B nponycKHOW cnocobHocTU. OPTOroHaAbHbIA NPOCTPAHCTBEHHO-BpemMeHHOW 6104HbIN Koa, (OSTBC) [2]
npeacrasaseT cobol npuBaeKaTeNbHYIO TEXHUKY ana 6ecnposogHoi cBasu MIMO. OHM UCNONb3YIOT NOJHbIN
NopsAA0K NPOCTPAHCTBEHHOTO Pa3HECEHMA U MOCUMBOJILHOE AEKoAUPOBaHME MaKCMMasibHOro npasaononobus
(ML). Tem He meHee, OHW He Aal0T HUKAKOTO BbIUrpbILia OT KoauposaHusa. ObbeamHuTens ana OSTBC Ha cTopoHe
npUeMHKUKa NpeaocTaBaseT MArKyo MHGopmMaLumMio 0 NnepeaaHHbIX CMMBOIAX, KOTOpPaa MOMKET UCMNOJ1b30BaTbCA
ONA AeKoanpoBaHUA UK AeMOAYNALUN BHELHEro Koaa.

MponyckHan CNoco6HOCTb KaHA/0B CBA3MU:
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PeweTyato-KoanpoBaHHaa moaynauma (TCM) npeactaBnser cobolii 3sddeKTUBHyO nNo nosoce
NPOMYyCKaHUs cxemy, KoTopas obbeauHAET KOAMPOBaHME W MoAyNaumMio ansa obecnedyeHusa 6onblueit
3pPEeKTUBHOCTN KOANPOBAHUA.

KoHkateHauus TCM ¢ BHYTPEHHUM KOZAOM 3a4acTyto obecneymBaeT yayyLleHHYO NPOn3BOAUTENIbHOCTD.

OTaenbHble 3343a4u, BbINOJHAEMbIE MOAE/bIO,BKNOYAIOT B cebs:

1) reHepaumaA cnyyaiHbIX AaHHbLIXBNOK ABOMYHOIO reHepaTopa bepHynu co3aaeT UCTOYHUK MHPOopMaLUn
Ana 3Toro moaenvnposaHua. baok reHepupyeT Kagp m3 100 cayyaliHbix 6utoB. Samples per framelapameTp
onpeaenseT gAnHy BbixogHoro Kagpa (100 B AaHHOM cyyae).

2) pewetyaTtas moaynauma (TCM)/ Bnok kogepa TCM M-PSK moagynumpyet AaHHble coobuieHua oT
LBOWYHOrO reHepatopa bepHynnn B co3sesane PSK, KOTOpoe uMMeeT cpefHiol eauHuuy sHeprun. bnok
pekogepa TCM M-PSK wucnonbsyetr anroputm Butepbu pgnas TCM gns OeKoAMpPOBAHWS CUFHaNoB OT
obbeanHuTena OSTBC.

3) opToroHanbHble NPOCTPAHCTBEHHO-BPEMEHHbIe 6104Hble Koapbl (OSTBC). Koaep 610k OSTBC KogupyeT
MHGOPMaUMOHHbIE cMmMBObI M3 TCM KoaMpoBLLMKa C NOMOLLbO Koga Alamouti ana 2 nepenatowmx aHTEHH.
Bbixoz aToro 6s0Ka npeacrasnset cobor maTpuuy 50X2, 3anmncu KOTOPOM B KaxaoM CTONOLE COOTBETCTBYHOT
AaHHbIM, NepefaBaemMblM NO OAHOM aHTEHHeE.

CN1COK UCNONb30BAHHOI INTEpPaTypbl:
1. Epmakosa, A.H., boraaHoBa, C.B. LludpoBsble TexHonormm B Poccuu: aHasnM3 ycnexoB M NepcrekTUBbI:
MmoHorpadusa. — Ctasponosnb, 2024.
2.  Kopx, H.B., CyntaHoBa, K.A. BanaHne umdpoBbix TEXHONOTMMIA Ha PEKPYTUHT nepcoHana // dKoHoMMKKa
obpasoBaHus. — 2024.
© Mamepgos 3., 2025
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YK 1082
Mepepos M., npenogasaTensb
UHCTUTYT MHXXEHEPHO-TEXHMYECKUX U TPAHCNOPTHbLIX KOMMYHUKauMi TypKMEHUCTAHa
I Awxabag TypKMeHUCTaH
bereH:xosa I'., npenogasartenb
bankaHabaTtckoi HedTAHON cpeaHel npodeccnoHanbHoM WKobl MK "TypkmeHHebUT"
MartaxkaHos X., CTyAeHT
WHCTUTYT MHKEHEPHO-TEXHUYECKUX U TPAHCMOPTHBIX KOMMYHMKauui TypKMeHUCTaHa
I Awxabag TypKMeHUCTaH
Kepumos I'., npenogasatens
UHCTUTYT MHKEHEPHO-TEXHUYECKUX U TPAHCMOPTHBIX KOMMYHMKaumit TypKMeHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoauTenb: Akraesa M.[X., npenogasatenb
UHCTUTYT MHKEHEPHO-TEXHUYECKUX U TPAHCMOPTHBIX KOMMYHMKauuit TypKMeHUCTaHa
I Awxabag TypKMeHUCTaH

NUCMNONIb30OBAHMUE IT-TEXHONIOTUIA B PA3BEAKE U AOBbIYE MPUPOAHOIO FA3A

AHHOTauuA

CoBpemeHHas rasoBasi OTpac/ib CTa/IKMBAeTCA C HeobXoAMMOCTbIO NOBbIWEHUA 3PPEKTUBHOCTU WU
CHUXXEHUA PUCKOB Ha BCEX 3Tamnax, 0CObEeHHO Ha CTaauu pasBefKM M MOUCKA MECTOpPOXKAeHUN. BHeapeHue
nepenoBbiX MHPOPMALMOHHbIX TexHonorui (IT) senseTca KntoyeBbiM GaKTOPOM, NO3BONAIOWMM AOCTUYb ITUX
uenen. [laHHan cTaTbsA NOCBALWEHAa aHaAN3y NPUMEHEHMA LMPPOBLIX PELLUEHMI B reo/IoropasBeoUHbIxX paboTax.
PaccmaTpuBaeTca Mcnosib3oBaHWe 6onblunx AaHHbIX (Big Data) u uckycctBeHHoro uHTennekta (UMW) ans
06paboTKN 1 MHTEePNpPETALNU CEMCMUYECKUX U Fe0DU3UYECKUX AaHHbIX, YTO 3HAYMUTE/IbHO COKpPaLLAeT Bpems Ha
aHa/M3 1 NOBbIWAET TOYHOCTb NPOrHo3MpoBaHusa 3anacoB. Ocoboe BHUMaHME yaenseTca NpUMeHEHUI0 KYMHOM
aBTOMaTM3aLMU» 419 MOHUTOPUHIA COCTOAHMA 060opyA0BaHMA U paHHEro obHapy)KeHMA aHOMaAWN, a TaKKe
MCNONb30BaHUIO LMPPOBOro MOAEMPOBaHMA ANA ONTUMM3AUMK pa3paboTKM. Pe3ynbTaTbl MOKa3biBalOT, YTO
KOMMNAEKCHOe npumeHeHue [T-TexHoNornii nosBonseT He TONbKO ONTMMU3MPOBATL paboume npoueccbl U
NOBbICUTb MPOU3BOAUTENBHOCTb MECTOPONKAEHUIM, HO M CYLLECTBEHHO CHM3UTb OMNepaLMOHHble 3aTpaTtbl U
noBbICUTb 6e3onacHoCTb TpyAa.

KnioueBble cnosa:
NPUPOAHDLIV ras, pasBegKa MecTopoXaeHUN, IT-TexHonorum, LmdppoBmM3aumsa, MCKYCCTBEHHbIN UHTEN/EKT,
6onblIne AaHHble, YyMHan aBTOMaTU3aLmA.

BeeneHue

CoBpeMeHHan rasoBas NPOMbIWAEHHOCTb HAaXoAUTCA Ha 3Tane rnybokon umdpoBoi TpaHchopmaumu.
YMeHbLUeHWe A0CTYNHOCTU "nerkux" 3anacoB, YXKeCToYeHMe 3KOJI0FMYECKMX HOpPM U TpeboBaHWe NoBbiWeHUA
onepaumoHHon  3PPEeKTUBHOCTM  BBIHYXKAAT  KOMNAHMM  AKTMBHO  MHTErpupoBaTb  nepeaosble
MHbOPMaUMOHHbIe TexHonoruu (IT). BHegpeHue IT-peleHmnit KpUTUYECKM BAXKHO HA CaMbIX PaHHUX 3Tanax —
pa3BeaKe U OLEHKEe MECTOPOXKAEHUN, Tae BbICOKAA HeonpeaeneHHOCTb U 3HaUnTebHble GUHAHCOBbIE PUCKM
TPebytT MaKCMMaNbHO TOYHbIX AAHHbIX U NPOrHo30B. Llenb gaHHOW cTaTbM — MpPOaHaNM3MpPoBaTb TeKyLime
TEHAEHUMW W KOHKPETHble MNpuUMepbl NPUMeEHeHUs IT-TeXHOIorMiA B ra3oBOWM OTPacAW Aaa MOBbIWEHMUSA
3¢ dEeKTUBHOCTU reoioropasBe0dHbIX PaboT 1 oNnTMMKU3aL MM NpoLeccos Ao6bIYM.

1. O630p MpumeHeHus IT B PasBegKe MecTopoKaeHW

leonoropaseeaka TPaAMLMOHHO OCHOBBLIBAETCA Ha CEMCMMUYECKMX WUCClefoBaHUAX M OypeHuu. IT-
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TEXHO/I0MMM TPAaHCPOPMUPYIOT 3TU NPOLLECCHI:

1.1. Bonbwwue [aHHble U UCKycCcTBEHHbIN UHTennekT

e ObpaboTka CeicMmnyeckmx JaHHbix: UM-anroputmbl (0COBEHHO HEMpPOHHbIE CETU) MUCMOb3YIOTCA ANs
aBTOMaTMYecKon n bonee HBbICTPON MHTEpPMNPETALMN OFPOMHbBIX 06BbeMOoB 2D 1 3D cecmmYecKkux M306parkeHnin.
3TO NO3BOJIAET C BbICOKOM TOYHOCTbIO BbIAENSATh MEPCNEKTUBHbIE CTPYKTYPbI, MPOrHO3MPOBaTh TUMN KOIJIEKTOPaA U
OLLeHUBaTb 3anachbl.

¢ MpeankTneHoe MogaenvposaHue: MawnHHOe 0byyeHne aHaNM3NpPYET UCTOPUYECKME AaHHbIe BypeHus,
reopusmnyeckme uccnenoBaHunsa ckeaxkmH (TMC) n nabopaTopHblie aHanu3sbl, YTobbl co3aaBaTb 6osiee TOYHble
reon0rMYeckme Moae i MECTOPOXKAEHWUIN, CHUXKaA BEPOATHOCTb "Cyxmx' CKBaXKWH.

1.2. Undposoe MogenmposaHue u Busyanunsaumsa

e Lindpposbie [BoiMHMKN: Co3aaHNE TOUYHbIX BUPTYasIbHbIX KOMWUI peasibHbIX MECTOPOXKAEHWNM, CKBAXKUH U
MHPPACTPYKTYpPbI. ITO NO3BOISET NPOBOAUTL cUeHapuu "4to, ecan", oNnTUMU3NPOBATb CXEMbl Pa3paboTKM U
TPeHUpoBaTb NepcoHan 6e3 pucka AnA peasbHoro obbekTa.

e BupTyanbHaa n JononHeHHasa PeanbHocTb (VR/AR): Ucnonb3yetca Ans MMMeEPCUBHOW BU3yanmnsauuu
reonorMyeckmx mogenei. Feosorm U MHKeHepbl MoryT "norpysutbca” B modenb Aas Jiyywero noHMMaHus
CNOXKHbIX CTPYKTYP.

2. IT-Pewenuna gna Ontummusaumm Jobbiun

Mocne ycnewHon passeaku, IT npoaonkaeT urpatb KAKOYEBYIO POJb B pase sKcnayaTauum:

2.1. UHTennekTyanbHoe YnpasneHue CKBarkKMHamm

e NHTepHeT Bewel (loT): PasBepTbiBaHME TbhiCAY AATYMKOB (AaBNeHUA, TemnepaTypbl, pacxona) B
CKBa*KMHaX M HaA MNOBEPXHOCTM. DTU CEHCOPbl B peasibHOM BpPEeMEeHM nepenalroT p[aHHble, obecneymsas
HenpepbIBHbIN MOHUTOPUHT.

e ABTOMaTM3aumna n OnTmmmnsauma: Ha ocHoBe AaHHbIX 10T, CUCTEMbI YMHOM aBTOMATM3aLMM aBTOHOMHO
peryampytotT paboTy HacocoB, KAamaHOB WM KOMMPECCOPOB AAA MaKCMMM3auun pebuta v MMHMMU3aUMK
aHepronoTpebneHus.

2.2. MNosbiweHne besonacHOCTK K IKoN0rMN

e flpoHbl  (BMJIA):  Ucnonb3oBaHMe  6eCNUNOTHbLIX  JIeTaTe/IbHbIX  anmnapaTtoB,  OCHALLEHHbIX
rasoaHa/siM3aTopamm U TenJoBM3opamu, ANs perynapHoro obcnenosaHma TpybonpoBoaoB U MHPPACTPYKTYpPSI.
3To NO3BONAET BbLICTPO M TOYHO OOHAPYKNBATb YTEUKM METAHA U APYrMe aHOMaIUN.

e MpeanktneHoe Ob6cnyxKMBaHMe: AATOPUTMbl  MALIMHHOIO  OOYYEeHWs MNPOrHO3UPYIOT  OTKasbl
obopyaoBaHMA [0 UX BO3HUKHOBEHMA, OCHOBbLIBAACh Ha @aHHbIX CEHCOPOB (Hanpumep, BUbpaLma HacocoBs). ITo
nepeBoauT 06CNyKUBAHUE U3 PEAaKTUBHOTO B NPeANKTUBHOE, COKpaLllas A0porocTosiime npocTou.

3aknoveHue

UHTerpauma IT-TexHoNOrniA B NPUPOAHO-ra30BYy0 OTpac/b — 3TO He NMPOCTO TPeHA, a cTpaTernyeckas
HEeobX0AMMOCTb, MO3BONAIOLLAA KOMMAHMAM OCTaBaTbCA KOHKYPEHTOCNOCOOHbIMMU.

e dpdekTnBHocTb Passegkn: UMW  n  Bonbwure [daHHble 3HAYMTENbHO MOBbLIWAKOT  TOYHOCTb
NPOrHO3MPOBAHUA 3aNacoB M COKPALLAIOT BPEMA HA aHANN3 AaHHbIX.

e OnTummsauma [obbium: 10T U ymHaa aBTomatM3auma obecrneynBaloT MaKCMMa/lbHbIN AeOUT CKBaXKMH
NPY MUHUMANBbHBIX SKCMJTyaTaLWMOHHbIX Pacxoaax.

e CHMKeHMe Puckos: LindpoBble ABOMHMKM W APOHbI MOBLIWAKOT NPOMbIWAEHHYIO 6e30nacHOCTb U
CHUMKAIOT 3KOJIOTMYECKUI criea.

B 6yaywiem, oxuaaetcs ganbHelwee yraybaeHne NHTerpaumm KBaHTOBbIX BbIUMCAIEHUN U Bosiee COMKHbIX
rmbpuaHbix moaeneit UM, 4To NO3BOAUT OTPacAM AOCTMUb KayecTBEHHO HOBOMO YPOBHA TOYHOCTU M
ABTOHOMHOCTMU.

CNUCOK UCNO/Ib30BaHHOW NUTEpPaTypbl:

1. ENISA. Cybersecurity in Transport: Threat Landscape Report. — 2023.
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NIST Special Publication 800-82. Guide to Industrial Control Systems (ICS) Security. — 2022.
Directive (EU) 2022/2555 of the European Parliament and of the Council (NIS2 Directive).
IMO Guidelines on Maritime Cyber Risk Management. — 2021.
ISO/IEC 27001:2022. Information Security Management Systems.
© Mepegos M., bereH:koga I'., MataxkaHos X., Kepumos I'., 2025
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Monopguos [A.C., maructpaHt TIY,
r. TonbatTn, Camapckan ob., PO

WCCNEAOBAHUE OCOBEHHOCTEA NPUMEHEHUA NOMAPHbIX PYKABOB U PA3PABOTKA KOMIMJ/IEKCA
OPFAHU3ALMOHHO-TEXHUYECKUX MEPOMNPUATUIA HANPAB/IEHHbIX
HA UX 3ODEKTUBHOE NPUMEHEHUE

AHHOTauuA
CtaTbl NOCBALLEHA WCCNEA0BAHWUIO OCODEHHOCTEN MPUMEHEHMA MOMKAaPHbIX PYKaBoB M pa3paboTka
KOMMJIEKCA OPraHM3aLMOHHO-TEXHUYECKMX MEPONPUATUIA, Hanpas/ieHHbIX Ha UX 3 PEKTUBHOE NMPUMEHEHMUE.
Kntouesble cnosa:
TyLLEHWE NOXKapPOoB, NOKaPHbIV PyKaB, BCAaCbIBAOWMIA PYKaB, NMHUA 06CNYKUBAHUS
NoXapHbIX PyKaBOB, TEXHUYECKOe 0b6CnyKMBaHMe.

MorKapHble pyKaBa ABNAKOTCA OLHUM M3 KNKOUYEBbIX 3/IEMEHTOB B CUCTEME MPOTUBOMNOXKAPHOM 3aLWmTbI. UX
OCHOBHaA 3ajaya 3aK/o4yaeTca B obecneyeHUn nogayu BoAbl UAW OPYIUX OTHETYLWALLMX BELLECTB K MecTy
BO3HMKHOBEHMSA NOXKapa. IPPEKTUBHOCTb PaboTbl MOXKAPHbBIX PYKAaBOB HAMPAMYHO 3aBUCUT OT UX XapaKTEPUCTUK,
YC/IOBUIA 3KCNAyaTaLUMKM M opraHM3aumnm paboTbl NoXKapHbIX NoapasaeneHuni.

OcobeHHOCTM NPUMEHEHMA NOXKAPHbIX PYKaBOB

TuNbl NOXKapHbIX PyKaBoB

MnacTUKoBbIE: NErKUE, HO MEHEE YCTONYMBDI K MOBPEXKAEHUAM.

TKaHeBble: 60n1ee NPoYHble, CMOCOBHbI BblAePKMBaTb BbICOKOE AaBiEHMUE.

KombuHupoBaHHbIe: coveTatoT B cebe cBolicTBa 060MX TMNOB, 06ecneynBas HageKHOCTb U TMOKOCTb.

TexHUYECKNE XapaKTePUCTUKN

[aBneHune: BaXKHO yunTbiBaTb MaKCMManbHOe paboyee gaBneHue, YyTobbl M36eXKaTb Pa3pbIBOB.

OnvHa n anameTp: BbIGOP 3aBUCUT OT PACCTOAHMA A0 UCTOYHMKA BOAbl M pa3mepoB 06beKTa.

TemnepaTypHbI ANana3oH: AO/IKEH COOTBETCTBOBATb YC/I0BUAM SKCMAyaTaL K.

Ycnosua aKkcnayaTauum

MoOKpble M TrpsA3Hble MNOBEPXHOCTM TPebyoT 60nee NPOoYHbIX M YCTOMUMBBLIX K MEeXaHUYECKUM
NoBPEXAEHUAM PYKABOB.

XpaHeHUue B YC/IOBUAX MOBbILEHHON BNAXKHOCTU AN HA OTKPbITOM BO3/yXe MOMKET HeraTMBHO CKa3aTbCs
Ha AO/IFOBEYHOCTY.

KomnieKc opraHn3aLMoHHO-TEXHUYECKMX MEPONPUATUI

ObyuyeHune nepcoHana

MpoBeaeHMe perynapHbIX TPEHUHIOB NO 3KCNAyaTauUmn U 06CNYKMBAHMIO MOXKaPHbIX PYKaBOB.

Co3faHne UHCTPYKUMIA M NaMATOK ANSA COTPYAHUKOB.

TexHMYecKoe 0b6CnyKnBaHue
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PerynsapHasa npoBepKa COCTOAHUA PYKaBOB, BKAOYaa OCMOTP Ha Ha/iMume NoBpexXaAeHWA.

MpoBeaeHMe rnApaBANYECKMX UCMIbITAHWUIA ANSA NPOBEPKU HA YTEUYKU M MPOYHOCTb.

OnTmmn3auma xpaHeHun

PaspaboTKka CTaHOApPTOB XPaHEHMS, MUCKAYAOWMX MEeXaHUYeCKMe noBpexaeHua U Bo3aeincTeue
HebnaronpuATHbIX GaKTopPOoB..

O6opyaoBaHue cneunanbHbIX MecT ANA XPaHEHUA C Y4ETOM KAMMATUUYECKUX YCOBUNA.

ABTOMaTU3aLMA NPOLECCoB

BHeapeHMe nporpammHOro obecrneyeHna Ans ydeTa COCTOAHUA PYKaBOB M CPOKOB MX SKCM/yaTaLmm.

PaspaboTKa cuctembl CUrHaM3aLMM O HEOBXOAMMOCTU NPOBEAEHNA TEXHNUYECKOro 06CyKUBaHUA.

CoBepLueHCTBOBaHUE NOTUCTUKKN

ONTUMM3aLUMA MapLIPYTOB AOCTaBKM NOXKapHbIX aBTOMOBUNEN K 06beKTam.

ObecnevyeHure HaMUKUA 3aNacHbIX PYKaBOB B CTPaTErMUYeCKM BarKHbIX TOUKaX.

JddeKTMBHOE NPUMEHEHME MNOMKapPHbIX PYKAaBOB 3aBMCUT OT MHOXecTBa (aKTOpOB, BK/OYAA WX
TEXHUYECKME XapPaKTEPUCTMKM M OpraHmM3aumio paboTbl MoXapHbiX noapasgeneHuid. PaspaboTka KomnaeKkca
OPraHn3aLUMOHHO-TEXHUYECKMX MEPONPUATUI MO3BOIUT MOBbLICUTL HAZAEKHOCTb U OMEepPaTUBHOCTb AEeNCTBUIN BO
BpemMA TYLIEHWA MOXapoB, YTO B KOHEYHOM MTOre MpUBEAET K CHMXKeHUIo yuiepba OT OrHA U crnaceHuio
YeNOBEYECKUX KU3HEN.

CnuCoK NUCcnonb30BaHHOM UTepaTypbl:

1. MeToauyeckoe pyKOBOACTBO MO OPraHM3aumu 1 NopsaAKY SKCMyaTauumn NoxapHbIX PYKaBoB [1EKTPOHHbIN
pecypc]. URL: https://rusarsenal.ru/off-line/claims/MR.pdf (gata obpauieHuns: 23.10.2025);
2. TexHUYEeCcKUin periaMmeHT o TpeboBaHUAX NOXKapPHOM be3onacHOCTU [INeKTPOoHHbIN pecypc]: PeaepanbHbii
3aKOH 0T 28.07.2008 Ne 123 (pea. ot 29.07.2017). URL: http://rulaws.ru/laws/Federalnyy-zakon-ot-22.07.2008-
N-123-FZ/ (naTa obpaueHuna: 23.10.2025).

© Monopguos A.C., 2025
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MyxammeTtrynbiesa O., npenogasartens,
MexayHapoaHblil yHuBepcuTeT HedTH U rasa umenun Arwmrenam Kakaesa,
Awwxabag, TypKMeHUCTaH
baiipamosa I'., npenogasareb,
MexKayHapoaHbIn yHUBepcuTeT HedTU 1 raza umeHun Arwmnrenamn Kakaesa,
Awxabag, TypKMeHUCTaH
A6pycanamosa [l., CTy4eHT,
MeXayHapoaHbI yHUBepcuTeT HedTU M rasa umeHu Arwmnrenamn Kakaesa
Awxabag, TypKMeHUCTaH
Opasosa C., CTyAeHT,
MexXayHapoaHbIA yHUBepcUTeT HedTH 1 raza umenun Arwnrenamn Kakaesa
Auwixabag, TypKMeHUCTaH

NEPCNEKTUBbI UCNOJ1Ib3OBAHUA BOAOPO/A B SHEPTETUKE:
COBPEMEHHbBIE TEXHOJIOTUN N HAYYHDIE BbI3OBbI

AHHOTauuA
CtaTba paccmaTpuBaeT COBPEMEHHbIE HaMpaBAeHUsA Pa3BUTUA BOAOPOAHOWM 3HEPreTUKU, aHanusnpyet
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TeXHO/IOTMYecKMe meToabl MPOU3BOACTBA, XPAaHEHUA W TPAHCNOPTUPOBKM BOAOPOAA, a TaKKe oueHUBaeT
NepcrnekTUBbl ero NPUMeHeHNA B MPOMbILWAEHHOCTH, TpaHcnopTe M sHepreTuke. Ocoboe BHMMAHWE yaeneHo
3KOJIOTMYECKMM NpPEMMYLLECTBAM BOAOPOAA KaK YUCTOro sHeproHocuTenda, npobnemam 3dpPeKTMBHOCTU WU
6e30MacHOCTH, a TaKKe Hay4YHbIM BbI30BaM, CBA3aHHbIM C NepexooM K BOAOPOAHOM SKOHOMMKE.
Kntouesble cnosa:
BOAOPOAHAA SHEPreTUKa, 3N1eKTPOM3, 3e/1eHbIN BOAOPO, TON/IMBHbIE 3/1EMEHTbI, XpaHEHWE BOAOPOAaS,
saHeproHocuTenn byayuiero, gekapboHmsaums.

BeepeHue

Mepexos, MWPOBOIM 3HEPreTUYECKON CUCTEMbI K HW3KOYFEepPOAHbIM TEXHONOTMAM BbI3Ban pPaCTyLUMi
WHTEpec K BOLOPOAY KaK MepcrnekTMBHOMY 3HeproHocuTento. Bogoposa senaetca Hanbonee pacnpocTpaHeHHbIM
3fiemeHToM BO BceneHHoW, obnagaeT BbICOKOM yAe/nbHOW 3Hepruei M cnocobeH obecneynTb ycTouMBOE
pPa3BUTME IHEPTETMKM 33 CHET IKOJIOTMYECKM YUCTOTO LUMKIA UCNOb30BaHuMA. Pa3BnTre BOAOPOAHbIX TEXHONOTUIA
paccMaTpUBaeTCA KaK KAKOYEBOW LAl B peasnsaumm rnobanbHbIX CTpaTernin AekapboHM3aLnm n sHepreTMyYeckon
6e3onacHocTy.

OpHako WKWpOKoe BHeapeHWe BOAOPOAA CBA3AHO C  PALOM  TEXHUYECKUX, IKOHOMMYECKUX U
MHOPACTPYKTYPHbIX Bapbepos, TPebyroWwmMx KOMNIEKCHOrO HAay4yHOro noaxoaa. B ctaTbe npoaHannsnpoBaHbl
COBPEMEHHbIE AOCTUXKEHNA B 061aCTN BOAOPOAHOIO NPOU3BOACTBA, XPAaHEHMA N MCMOJ/Ib30BAHMS.

1. MeTtoabl npou3BoOACTBa BOAOPOAA

Hanbonee pacnpoCTpaHeHHbI NPOMbIWAEHHbIN MeToa, obecneuymBatowmin 6onee 70% MUPOBOro
npou3BoACTBa BOAOPOAA. HepoctaTKom ABAAeTcA 3HauMTeNbHbIM 06bem Bbibpocos CO,. Mcnonb3oBaHue
TexHonornit CCS (Carbon Capture and Storage) no3sonseT CHU3UTb BbIOPOCHI, HO YBE/IMYMBAET CTOMMOCTb
npouecca. [pom3BoACTBO C MCMNO/b30BAaHMEM BO30OHOBAAEMbIX MWCTOYHWKOB 3HepruM — Hambonee
3KOJIOFMYECKM YMCTbIM BapuaHT. CoBpeMeHHbIE TEXHOIOMMUN 3/1EKTPOAN3A BKIOYAIOT:

® L1e/I0YHOM 3N1EKTPONNS,

e PEM-aneKkTponus,

BbICOKOMOLLHbIE 31E€KTPOIM3EPbl HOBOIO NOKOeHMA aemoHcTpupytoT KM 65—85%, 4to Aenaet 3eneHbIN
BOZOPOL KOHKYPEHTOCNOCOBOHbIM B SONTOCPOYHOM NEPCNeKTUBE.

2. Mpobaembl U MeToAbl XpaHeHUA BOAOPOAA

XpaHeHWe BOAOPOAA ABNAAETCA O4HUM U3 KNHOYEBbIX TEXHOJIOTMYECKUX BbI3OBOB M3-33 HU3KOM NAOTHOCTH
N BbicOKOW andodysnn.XpaHeHre npu aasneHunsx go 700 6ap — oauH M3 Hambosiee M3yYeHHbIX MEeToA0B.
MpumeHseTcas B BOAOPOAHbIX aBTOMOOUAAX. OCHOBHble MNpPob6aembl: MPOYHOCTb 6HasNOHOB M CTOMMOCTb
KOMMNO3WUTHbIX MaTepunanos. XpaHeHne npu —253°C Nno3BoAET 3HAYNTENbHO YBEIMYUTDL NJIOTHOCTb, HO TpebyeT
3HEProéMKOro OX/laXKAeHUA U BbICOKOIPPEKTUBHOM TENIOU3ONALUN.

3. BopopopgHble TONAUBHbIE 3/1eMEHTbI

TonnvBHble 3/7eMeHTbl obecneymBaloT NpAMoe npeobpasoBaHUE XMMWUYECKOM 3HepruM BOAOPOLA B
aneKTpuyeckyro. Hanbonee pacnpoctpaHeHsi:

e PEMFC — npumeHatoTcA B TpaHcnopTe, paboTatoT Npu HU3KMX TeMnepaTypax.

e SOFC — BbICOKOTEMMEPATYPHbIE CUCTEMbI A1 SNEKTPOCTAHLMIA U NPOMBbILLAEHHbIX 0OBEKTOB.

e AFC u PAFC — ncnonb3ytoTcs pexe, Ho MMetoT BbiCOKMI KM,

CoBpemMeHHble UCCNef0BaHWA HanpaB/ieHbl Ha MOBbILWEHWE [0NTOBEYHOCTM MeMbBpaH, CHUXKEeHWe
COAEPKaHUA NNATUHbI B KaTaAn3aTopax U co3faHue 6osee AeLleBbiX 3N1EKTPOL0B.

4. NMpumeHeHne BOAOpPOAA

Bogopos ucnonb3yetcs B MeETaANYprun, XMMMYECKOW MPOMBbILWIEHHOCTH, MPOM3BOACTBE aMMMaKa.
3eneHbI BOAOPOA CNOCOBEH CHU3UTL YINEePOAHbIl cies 3TUx oTpacnei. BogopoaHble asTomobunum, aBTobycsl,
rPYy30BMKM U Noe3aa CTAaHOBATCA KOMMEPYECKU AO0CTYNHbIMU. OCHOBHbIe npenmyllectBa — oTcytcTene CO,-
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BbIGPOCOB M BbICTPOE BpemMsa 3anpaBKMu.

3aKknoyeHue

Booopon sABAAeTCA KAKYEBbIM 31€MEHTOM Mepexoda K YCTOMYMBOM 3HepreTMke Oyayuwero. Ero
9KONOTNYECKME NPEUMYLLECTBA, YHUBEPCAZIbHOCTb M BbICOKas SHEpreTMyeckas naoTHOCTb Ae/1atoT ero 04HUM U3
Hanbosee NepcnekTUBHbIX 3HeproHocutTenen. OgHaKo ycnewHoe pa3BUTME BOAOPOAHOM SKOHOMUKMK TpebyeT
3HAUYUTEbHbIX HAY4YHbIX, TEXHOMOTMUYECKUX N MHPPACTPYKTYPHbIX pelueHuid. MpoaBu»KeHMe HOBbIX MaTepuasnos,
COBEpLUEHCTBOBAHNE METOL0B MPOM3BOACTBA W XPaHEeHWe BOAOPOAA MrpaloT pellalollyto posb B
$GOpPMMPOBAHUN IHEPTETUYECKUX CUCTEM ByayLuero.

CNMCOK UCNONb30BaHHOM INTepaTypbl:
1. Dincer, Il., Acar, C. Review and evaluation of hydrogen production methods for better sustainability.
International Journal of Hydrogen Energy, 2015.
2. Zuttel, A. Hydrogen storage methods. Materials Today, 2003.
3. Ogden, J. Prospects for building a hydrogen energy infrastructure. Annual Review of Energy and the
Environment, 1999.

© MyxammeTrynbiesa O., balipamoBsa ., Abaycanamosa [., Opasosa C., 2025

YAK 62
Hypmyxammepos A.,
CryneHrT,
Okpgemos 3.,
CryaeHT,
Monatos 4.,
CryneHrT,
Canapmbipaaos bl.,
CrygeHr,
HayuHbIit pyKoBogutenn: AHHabepgues A.,
MNpenopasartens,
MeXayHapoaHbIA yHUBepcUTeT HedTU 1 raza umeHun Arwbirenam Kakaesa,
Auwxabag, TypKMeHUCTaH

ABTOHOMHbIE CUCTEMbI TPAHCNOPTUPOBKU (AHS) B KAPBEPAX

AHHOTauuA

B crtaTbe paccmaTpuBaeTcid MNPUMEHEHWe aBTOHOMHbIX CUCTEM  TpaHcnopTupoBkM (AHS) B
ropHoAo6bIBatoLWen NPOMbILNEHHOCTM, B YaCTHOCTHM, B Kapbepax. AHaNM3MpPYOTCA NPenMyLLEeCcTBa BHeAPeHUs
AHS, BKntoyaa nosbiweHMe 3PPEKTUBHOCTU, CHUNKEHME 3aTpaT U ynydweHue HesonacHocTu. O6cyxKaaroTCA
TEXHO/IOTMYeCKNe acneKTbl, NpobaemMbl BHEAPEHWNS U NEPCNEKTUBLI PAa3BUTUA AAaHHOIO HanpaBAEHUA.

Kntouesble cnosa:
ABTOHOMHbIE CUCTEMbI TPAHCMOPTUPOBKMK, AHS, Kapbep, ropHaa NPOMBbILWAEHHOCTb,
aBTomaTtM3aums, abdeKTUBHOCTb, 6€30MacHOCTb.

lfopHOAOObIBAlOWAA  OTPAC/b  HAXOOUTCA Ha  Mopore  MOJIHOMAcWTabHOW  TEXHOI0rMYecKoM
TpaHchopMaumn, OAHMM M3 KaTaAM3aToOPOB KOTOPOW CTaM aBTOHOMHbIE CMCTEMbI TPaHCNOPTUPOBKK (AHS).
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BHeapeHMe aBTOHOMHbLIX CUCTEM TPAHCMOPTUPOBKM B Kapbepax npeacTaBaseT coboli nepcnekTusHoe
HanpaB/ieHMe pasBUTMA TropHogobbiBatowel oTpacan. AHS npeactaBnaoT cobol KOMNAEKC TEXHONOTUN,
NO3BOJIAIOWMIA KapbepPHbIM camocBasam, bynbgosepam M norpysumMkam ¢yHKUMOHMPOBATb He3 onepaTtopa,
ynpaBaas ABUMKEHMEM, NOrPY3KON M Pasrpy3Koi B CNOXKHOM U AMHAMUYHOM cpefe Kapbepa. TpaauuMoHHbIe
MeTOoAbl TPAHCMOPTUPOBKM, TPebyloWMe 3HAUYUTENBHOW paboyei cubl U MOABEP)KEHHbIE Ye/I0BEYECKOMY
daKTopy, BCe Yalle YyCTYyNaloT MECTO aBTOMaTU3UPOBAHHbIM pelleHuAM. AHS, MHTerpMpoBaHHbIe C cMCTEMaMM
yrnpaB/ieHMA Kapbepom, CnoCcobHbI ONTUMMU3NPOBATL NOTUCTUYECKME MPOLLECCHI, MOBbILIAA NPON3BOANTENBHOCTD
M CHUXKAA OnepaumoHHble u3geprKKM. OaHMM M3 KalodeBbix npenmyuiects AHS saBnseTcA nosblweHuMe
6e3onacHOCTU. UCKAtoYeHWe YenoBeKa M3 30H MOBLILWEHHOIO PUCKA, TaKMX KaK C/I0XKHbIE YYaCTKM Kapbepa C
HEYCTOMYMBBIMMU CKIOHAMW WM 30HbI MPOBEAEHMSA B3PbIBHbIX PAabOT, 3HAUYUTENBHO CHUMKAET BEPOATHOCTb
HECYaCTHbIX  C/Ay4yaeB. ABTOMATM3MPOBAHHbLIE CUCTEMBI, OCHALEHHble  AaTYMKAMM U CUCTEMAMMU
npefoTBPALEHNs  CTO/IKHOBEHMM, MO3BOMAIOT MUHMMM3UPOBATb PUCKM, CBA3AHHblE C  YCTa/oCTbio,
HEBHMMATENIbHOCTbIO U OWMBKamu onepaTopos.

JKoHoMMYecKaas 3OPEKTMBHOCTb BHeapeHMa AHS Takke ABNAETCA 3HauuMTeNbHbIM  GAKTOPOM.
OnNTMMM3auMA MapLpPyTOB, CHUMEHWEe pacxoga TOMMBA, MWHMMM3AUMA npocTtoeB obopyaoBaHMAa U
COKpalleHWe 3aTpaT Ha onaaTty Tpyda MNPUBOAAT K CYLWLECTBEHHON 3KOHOMMM pecypcoB. Kpome Toro, AHS
nosgonsAT 6onee 3PpPeKTMBHO MCNOIb30BATL FOPHYD TEXHMKY, MPOAJIEBAnA CPOK ee CAyKObl M CcOoKpalias
HEeobX0AMMOCTb B HaCTOM TEXHUYECKOM 06CNYKMBAHUN.

HecmoTps Ha o4yeBMAHbIE NPENMYLLECTBA, Nepexos K AHS conpsixKeH ¢ cepbe3HbIMM TEXHONOMMYECKUMU U
COUMANbHbIMU BbI30BaMM:

- MHdpacTpyKTypa cBAsu: [ns HagexkHoi paboTtbl AHS Heobxoamma cTabunbHasA, BbICOKOCKOPOCTHAA U
HWU3KO/MIAaTEHTHAA CETb Nepesayn AaHHbIX. Yalle BCero ana sTux Lenei passepTbiBaloTcA YacTHble ceTn 5G nuam
LTE.

- UHTerpauma n ctaHgaptmsauma: ChoXHOCTb MHTErpaL MM aBTOHOMHOIO NapKa co CTapbiM, YNpaBAseMbIM
onepatopamu 0bopyaoBaHMEM UM HEOOXOAMMOCTb CTAaHAAPTM3AUMM NPOTOKONAOB OBMeEHA AAaHHbIMU MeXay
MaLIMHaMM Pa3HbIX NPOU3BOAUTENEN.

- Kagposas TpaHchopmauma: BHeapeHne AHS TpebyeT macluTabHoOM NnepenoAroToBKM NepcoHana. Bmecro
BOAWTENEN HY)Hbl BbICOKOKBA/NIMOULMPOBAHHbIE OMNEpaTopbl UEHTPa YMpasieHusa, CNeuuanucTbl no
NpPeANKTUBHOM aHAIMTUKE, 0BCNYKMBAHMIO AAaTYMKOB M NPOrPaMMUPOBAHUIO.

- feonornyeckme n norogHble yciosus: YpeamepHas 3anblIEHHOCTb, CU/IbHBIN TYMaH WU CHeronag, MmoryT
BPEMEHHO CHUXKaTb 3pPEeKTUBHOCTb NIMAAPOB M Kamep, Tpebya pe3epBHbIX PeLLEHN AN BPEMEHHOTO Nepexoaa
Ha yAa/NeHHoe ynpaB/ieHue.

ABTOHOMHblE CUCTEMDI TPAHCNOPTUPOBKMU ABNAITCA He npocTo TEXHO/IOTUYECKUM
YCOBEpLUEHCTBOBAaHMEM, @ HOBOW ¢unocodmein ynpasieHns ropHbIM NPon3BOACTBOM. YcnelwHoe BHegpeHue
AHS TpebyeT 3HauMTE/IbHbIX NEPBOHAYasbHbIX UHBECTULMIA B LMPPOBYIO MHPPACTPYKTYPY U Kaapbl, HO 3TU
3aTpaTbl HbICTPO OKYMAKTCA 3@ CYET PaAMKaNbHOro NoBbiWeHUA 6e30nacHOCTU, 3IGPEKTUBHOCTU U CHUMKEHMUA
OonepaumoHHbIX pacxonoB. AHS yKpennseT no3numm ropHof06bIBatoLWEN KOMNaHMM B KayecTBe angepa ESG-
NOBECTKM M obecneynmBaeT AOATOCPOYHYIO KOHKYPEHTOCMOCOBHOCTb B YC/AOBUAX r106anbHOIO LMPpoBOro
nepexoaa.

CNUCOK UCNONb30BAHHOI IUTEpPaTypbl:
1. bopucos, A.WN., TaBpunos, B.B. Ludposnsaunsa ropHomobbiBatowein MNPOMbIWAEHHOCTU: aBTOHOMHbIE
TexHonornm. Mocksa: FlopHaa KHura, 2022.
2. Nantes, A. HO. ABTOHOMHbI€ CUCTEMbI YIPaB/IEHUA U UX BANSHUE HA 6€30MNaCHOCTb KapbepHbIX PaboT. FopHbIN
KypHan, 2024.
© Hypmyxammepos A., Okaemos 3., NMonatos [., Canapmbipagos bl., 2025
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YOK 62
Oe3ambipagosall.
Crapwwin NpenogasaTenb.
NHCTUTYT TENEKOMMYHUKALNI U MHOOPMATUKM TYpKMEHUCTaHa.
r. Alwxabag, TypKMeHUCTaH.

MATHUTHBIE NONA U UX BIUAHUE B KOCMOCE

AHHOTauuA
MarHuTHble NoAA — 3TO OAHO M3 PYyHAAMEHTA/IbHbIX NPOABAEHUA NPUPOADI, UFPatoLLLEE KOIOCCAIbHYIO
ponb B GOPMMPOBAHUN U pa3BUTUMM BceneHHol. OHM NPUCYTCTBYIOT NOBCHOAY: Ha NnaHeTax, 3Bé3gax, B
MEX3BE3AHbIX N MEXKraNakKTUYeCKMX MNPOCTPaHCTBaX. MarHUTHble MOAA OKa3blBAlOT BAMAHME HA ABUMKEHUE
3aPAMKEHHbIX YacTul, GOpPMMpPOBaHME 3BE3A, 3BOJIIOLMIO FaslaKTUK M [axKe Ha CyWecTBOBaHWE XM3HW Ha
nnaHeTax, NoAobHbix 3emne. M3ydeHME MarHUTHbIX NONEN — OAHO M3 CaMbIX BaXKHbIX HanpaB/eHUM
COBPEMEHHOM acTPOPM3UNKM, MO3BOJIAIOLLEE MOHATb BHYTPEHHIOW CTPYKTYPY UM AUHAMMUKY KOCMMUYECKMUX

06beKToB.

KnioueBble cnosa:
MarHMTHOE Noje, KOCMOC, COJIHEYHbIN BETEP, raIaKTUUYECKOE U3NYyUYeHMUE,
3/IEKTPOMATHUTHbIE NPOLLECCHI.

MarHuTHoe none — 370 Gopma MaTepun, KoTopasa CO3aETCA ABMMKEHMEM INEKTPUUECKUX 3apanos. B
KOCMOCE UCTOUYHMKOM TaKMX 3apsAf0B ABAAETCA NiasmMa — MOHU3MPOBAHHbIN ra3, COCTOALLMI U3 3/IEKTPOHOB U
MoHOB. Bpaulatouieeca u nepemelLalolleeca NAasmeHHoe BELLLECTBO FeHepupyeT 3/M1eKTPOMarHUTHble nons,
KOTOpble pPacnpoCTPaHAIOTCA Ha OrpOMHblE pPaccToaHUA. [laske B KaKylLeWca MycToTe MEeK3BE34HOro
NPOCTPAHCTBA NPUCYTCTBYIOT cnabble, HO YCTONUYMBbIE MarHUTHbIE NO/A, OKa3blBaloWMe BAUAHME HA ABMMKEHME

KOCMMYECKMX Nydeit 1 GopMMpoBaHMeE CTPYKTYpbl BcesieHHOM.

CxemaTtuueckoe nsobparkeHue nyabcapa. Chepa B LeHTpe U30bparkeHms —HeNTPOHHan 38e34a, KpMBble

JIMHUM 0603HAYAIOT IMHUM MArHUTHOTO NOAA nynbcapa, I'Oﬂyﬁble KOHYCbl — MOTOKWN N31y4eHUA nynbCapa

MpouncxoxaeHe MarHUTHbIX NOJiei CBA3bIBAKOT C HECKO/IbKUMM OCHOBHbIMW MeXaHn3mamn. OAMH U3 HUX
— PEe/IMKTOBOE MPOUCXOXKAEHME, COFNACHO KOTOPOMY MarHWTHbIE MO/ BO3HWUKAM eLé B paHHel BceneHHOM,
BCKope nocne bonbluoro B3pbiBa. Jpyroit mexaHmsm — AnHamo-3GdEKT, MpM KOTOPOM ABUXKEHME NPOBOAALLErO
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BelLecTBa B Hegpax HeGecHbIX TeN co34aET MarHMTHoe nosae. IToT npouecc 06bACHAET HaAnune marHutTocoepbl
y NAaHeT un 3BE€3a,

MarHuTHble NOAA MOXKHO OOHApPYXUTb NPAKTUYECKU Yy Bcex naaHeT ConHeyHoM cucTembl. Hambonee
CUAbHOE nosie nmeeT KONuTep, ero MarHUTocdepa NPOCTUPAETCA Ha MUIIMOHBI KNIOMETPOB U BO3AENCTBYET Ha
OBWXKEHWE CNYTHUKOB U NAa3Mbl B OKPYXKatoLLEeM NPOCTPaHCTBE. 3eMHOE MAarHUTHOE MoJe TaK¥Ke Ype3BblYaliHO
BAYKHO: OHO 3aLUMLLAET HALY NAAHETY OT rybUTeNbHOro BO3AEMACTBUA CONHEYHOTO BETPA — MOTOKA 3apsAXKEHHbIX
yactuu, mncxogawmx ot ConHua. bes marHuTHoro nonsa atmocdepa 3emnm 6bina Hbl paspylleHa, Kak 3To,
BEpOoATHO, npou3owio Ha Mapce. MarHuTHoe nose 3emnun co30aéTCA ABUKEHNEM PACN/IaBAEHHOTrO Kefe3a Bo
BHelHem Aape nnaHeTbl. [TOCTOAHHOE ABUXEHME U KOHBEKLMA 3TUX MACC reHepupyroT 3NeKTPUYeckue TOKM,
KoTOpble GOPMUPYIOT MarHUTHbIE CWUJIOBblE SIMHUKW. DTO MOJe HEOAHOPOAHO WM NOABEPKEHO WU3IMEHEHMUAM.
MN3BeCTHO, YTO B UCTOPUMN 3EMAUN NOAAPHOCTb MAarHUTHOMO MO HEOAHOKPATHO MEHANACh: CEBEPHDIV U HOXKHbIN
MarHuUTHbIE NOJIF0Ca MEHANUCH MeCTamMMu. 3TN NpoLecchbl NPOUCXOAAT Ha NPOTAXKEHUU MUNIMOHOB NET N CBA3AHbI
C AMHAMMUKOWN BHYTPEHHErO CTPOEeHUA naHeTbl. B ConHeYHOM cucTeme BarKHEMLWYIO POab UFPaeT MarHUTHoe
none ConHua. OHO He TONbKO GOPMUPYET CTPYKTYPY CONTHEYHOM KOPOHLI, HO U BAUAET Ha BClO rennocdepy —
NPOCTPAHCTBO, B NpeAe/iax KOTOPOro YyBCTBYETCA BO3AENCTBUE CONHEYHOro BeTpa. MarHuTHble avHum ConHua
NOCTOAHHO MEHAIOTCA, NEPENNETAOTCA U Pa3PbIBAOTCA, UTO NPUBOAUT K COTHEUYHbIM BCMbIWKAM U KOPOHANbHbIM
BbIbBpOCaM Maccbl. ITU ABJAEHMA MOTYT BbI3blBaTb MArHWTHble Bypu Ha 3emne, Hapywasa paboTy CNyTHUKOB,
pPagnoCBA3N N SHEProCcUCTeM.

MarHuTHble MOAA CYLLEeCTBYIOT M Ha ropasgo 6osiee KpynHbIX macwTabax — B rasakTMKax U gaxe B
MEKraNaKTMYeCKOM NPOCTPAHCTBE. B cnMpanbHbIX ranakTMKkax, Nogo6Hbix Hawen MaeyHbii MNyTb, MarHUTHblE
nona NoBTopPAT GOPMY CNMPAbHbIX PYKAaBOB, YKa3blBasA Ha TECHYIO CBA3b C ABUXEHNEM MEXK3BE3QHOTO rasa u
nbinn. CpeaHAA HaNPAXKEHHOCTb rasIakTUYECKOro MarHUTHOTO NOA COCTaBAAET HECKO/IbKO MUKPOraycc — 37O B
MWAIMOHBI pa3 cnabee 3eMHOro, HO B MaclTabax BCeW raflakTUKM OHO WrpaeT pellatowyto posnb. MNog ero
BIMAHUEM NPOUCXOAUT GOPMMpPOBaHUME 3BE3AHbIX 06/1aKOB, ABUKEHME N1a3Mbl U pacnpesesieHne KOCMUYECKMX
nyyeiri. MarHWTHble MONA TaKKe OKasblBalOT BAMAHME Ha npouecc 3Be3poobpasoBaHuA. B momeHT, Korpa
MexK3BE3gHoe 06/1aKo HauyMHaeT CKMMaTbCA Nog AeNCTBMEM [paBuUTaLMM, MarHUTHble MOAS CO34at0T
conpotusneHve 3atomy npoueccy. OHM 3ameanAlOT NajeHwe rasa, MNO3BOMAA BELWECTBY OX/JaxKAaTbCA U
CTabunmsmpoBaTtbca. ITO nNpenoTBpalLlaeT CAMWKOM bObicTpoe o6pasoBaHWe 3B€3g W cnocobetByeT
bGOpPMMPOBAHUIO CUCTEM C PA3/IMYHON MACCOM M NAOTHOCTBIO. TaKMM 06pPa3oM, MarHUTHbIE NOAA BbINOJHAOT
perynupytoulyto GyHKUMI0, Noagaepmeasa banaHc mexKay rpaButaLmMeit U BHyTPEHHMM AaBneHnem rasa. Ocoboe
MeCTO B KOCMOCE 3aHMMAIOT HEMTPOHHbIE 3BE3Abl M UX PA3HOBUAHOCTU — MarHUTapbl. 3TM 06bEKTbI ABAAIOTCA
CaMbIMW MOLLHbIMM MarHMTamu Bo BceneHHoi. Mocne B3pbiBa CBEPXHOBOM 3BE34a CXUMAETCA A0 Ype3Bbl4aNHO
BbICOKOW MNJIOTHOCTM, @ €€ MarHUTHOoe Nojie yCUMAMBAaeTCA A0 3HAYEeHWW, AOCTMralLWmMx raycc. Takoe nose
CNOCOBHO MCKa*KaTb NPOCTPAHCTBO BOKPYr 3Be34bl M B/AMATb HA KBaHTOBble CBOWMCTBA MaTepuu. U3nyyeHue
MarHMTapoB HAaCTO/IbKO MOLLHOE, YTO €ro MOXHO 3aMKCMPOBATb HA PACCTOAHUM MUIJIMOHOB CBETOBbBIX J1ET.

CnMCOK UCNONb30BaHHOI IUTepaTypbl:
1. Skalidis R., Tassis K. «High-accuracy estimation of magnetic field strength in the interstellar medium from
dust polarization». Astronomy & Astrophysics, 2021.
2. Li, H.-B. «Magnetic Fields in Molecular Clouds—Observation and Interpretation». Galaxies, 2021, 9(2):41.
3. Martin-Alvarez, S. et al. «Unravelling the origin of magnetic fields in galaxies». Monthly Notices of the Royal
Astronomical Society, Vol. 504, Issue 2, June 2021.
© Ose3mblpagosa I., 2025
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YK 62
Opakos H.,
MNpenogasaTtens,
FenmkaHoB A.,
CrygeHr,
MbiHHbIEB B.,
CryaeHT,
bepavmypapos 4.,
CryaeHT,
HayuHbit pykoBoguTtenb: Hypnbies b.,
MNpenopasarens,
MexXayHapoaHbIN yHUBepcUTEeT HEeDTU M raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

YTUNU3ALUA U NEPEPABOTKA BCKPbILWHbIX MOPOL

AHHOTauuA
B crTaTbe paccmaTpuBalOTCA COBPEMEHHbIe MOoAXOAbl M TEXHONOMMM YTUAM3AUMM U nepepaboTkm
BCKPbILWHbIX NOPOA, 06pasyomxca Npu pa3paboTke MecTopoKAEHMA OTKPbITbIM CNOCObOM.
KnioueBble cnosa:
BCKPbILHbIE MOPOAbI, yTUAN3aLMA, NepepaboTKa, peKyNbTMBaLMA, 0TBAI00Opa3oBaHMe, CTPOUTE/IbHOE CbipbE,
TEXHOreHHble 0TX0Abl, LMPKYAAPHAA SKOHOMUKA, AOPOXKHOE CTPOUTENBLCTBO.

Koroa mbl cablumm o Ao06blde MO/IE3HbIX WMCKOMAeMblX, B MepBylo odepedb npeacrasnsem cebe
AParoueHHble MeTannbl, yroib UM HedpTb. HO 33 KaxabiM LEHHbIM PECYpCoOM CTOUT OFPOMHbIN 06bem TaK
Ha3blBaeMbIX BCKPbILLHbIX NOPOA. ITO BEPXHUE CNOW 3EM/IU, KOTOPbIE NPUXOAUTCA YAANATb, YTOObI A0bpaTbCA
00 3anexein. [lonroe Bpems 3T NOPOAbI CYMTANINCL MPOCTO OTXOAAMMU, KOTOPbIE CKAaAMPOBAANCh HAa OFPOMHbIX
0TBasax, 3aHMMas LLeHHble TEPPUTOPUN U NOTEHLMANBHO HAaHOCA Bpes, OKpy:Katowei cpeae. OAHaKo cerogHa
CUTyaLMA MEHAETCA: BCKPbIWHbIE MOPOAbI BCE YaLlLe PacCMaTPMBAOTCA He KaK Npobaema, a Kak LeHHbI pecypc,
KOTOPbIN MOMKHO U HY}KHO YTUIM3UPOBaATb, U NepepabatbiBaTh.

BcKpblWwHble Nopoabl (BCKpbIWwa) — 3T0 FOpHble NOPOAbI, MOKPbIBAIOLLME 3a/1€XKb NONE3HOM0 MCKOMAemMoro
W ygansemble B nNpouecce NoaroToBkM K gobbiue. Mx o6bem yacTo B pasbl NpesbiliaeT o6bem AobbiBaemoi
pyabl. TpaAMUMOHHO BCKpbllla PasMmeLLaeTcss B OTBajsiax, YTO MNPUBOAMUT K 3HAUYMTE/NIbHOMY HapyLIEHWIo
NaHAWadToB, U3BATUIO 3eMeslb M3 X03AMUCTBEHHOro obopoTa W, NpU onpeAeneHHbIX YCAOBUAX (Hanuuune
cynbdnaoB), K 23Konornyeckmm npobnemam. CoBpemeHHas ropHoaob6bIBalOWAA MPOMbIWIEHHOCTD,
pyKkoBoAcTByACb ESG-npuHLMNaMM, paccmMaTpUBaET BCKPbILLHbIE MOPOAbl HE KaK OTX04, a KaK MoTeHLMasbHbIi
CTPOUTENbHbIA MaTePMan U UCTOYHUK BTOPUYHOTO CbIpbA.

BCKpbllwHble NOPOAbl MO CBOEN CYTU ABAAKOTCA MPUPOAHLIM MaTepuanom (rPyHTbl, FUHbI, CKajibHble
nopoabl). B 3aKoHOA4aTEIbCTBE MHOMMX CTPaH, BCKPbILLA, MCMO/b3yeMasn No/ib30BaTeNem Heap A/1A COBCTBEHHbIX
HY}K, MOMET He MPM3HaBaTbCA OTXOAOM MNPOM3BOACTBA, YTO OCBOGOXKAAET OT MnaTeXkeil 3a pasmelleHue
OTXO0Z0B M ynpouwgaeT npouenypbl. OCHOBHble, NPeayCMOTPEHHbIE MPOEKTaMM UCMO/Ib30BaHUA BCKPbILLIHbIX
nopoA:

1) pekynbTMBauma 3emenb: Camoe pacnpocTpaHeHHOe HanpaB/ieHue. BCKpbllwHble nopodbl, 0cobeHHO
BEPXHME (NOYBEHHO-PACTUTE/IbHLINA C/IOWM), WCMNOMb3YIOTCA AN BOCCTAHOBNEHMA NAOLOPOAHOrO €0 Ha
OTPabOoTaHHbIX y4aCTKax KapbepoB U MNOJIUFOHAX.

2) 3anosiHeHWe oTpaboTaHHOIo NPOCTPAHCTBA: PasmelleHne BO BHYTPEHHMX OTBaAaX UAN UCNONb30BaHNE
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ONA IMKBUAAUMKM TOPHbIX BbIPabOTOK (3aKknagKa).

3) cobcTBeHHblE TEXHO/IOTMYECKME HyXAbl: Mcnonb3oBaHMe ANA OTCbIMKM TEXHONOMMYECKUX [O0pPOr,
CTPOMTENbCTBA KAapbepHbIX A4amb, NMOAHOMWA OTBAMIOB U APYIUX MHMKEHEPHbIX COOPYMKEHUI HA TeppUTOPUM
npeanpuaTus.

KaKk nponcxoaut yTunmsauma v nepepaboTka BCKPbIWHbIX Nopog? Mpouecc STOT MHOTOrpaHeH M 3aBUCUT
OT COCTaBa CamMux Nopos. BoT ocCHOBHble HanpasBaeHus:

1) cTpPOUTENBLCTBO M AOPOKHOE CTPOUTENLCTBO;

2) NpoM3BOACTBO CTPOUTENBHbIX MaTEPUANOB;

3) pekynbTUBaLMSA 3eMEb;

4) nobblya LEeHHbIX KOMMNOHEHTOB

MepcnekTMBbl YyTUAN3aUMK U NepepaboTKM BCKPbLIWHbLIX NOpos BecbMa obHazexmBatowme. MNepexos ot
HECe/IeKTUBHOIO 3aXOPOHEHUSA K KOMMJIEKCHOM nepepaboTke gns MNosiydyeHuUs CTPOUTENIbHbIX MaTepuasnos,
PEKYNBTUBALUMOHHbBIX CMeCceli U M3BNEeYEHUS AOMNONHUTENbHBIX KOMMOHEHTOB MO3BOJIAET PEWnTb ABOWHYIO
3aflavy: MWHMMM3INMPOBATb IKOOTMYECKMI Yyluepd M co34aTb AOMONHUTE/IbHLIN 3KOHOMWMYECKUA MNOTOK.
Pa3BuTME HOBbIX TEXHO/IOTMN, POCT 3KOJOTMYECKOI CO3HATENbHOCTU U CTPEeMIEHME K pecypcocbeperkeHunto
[OenatoT 3TOT Npouecc Bce 6o/1ee aKTyasbHbIM M SKOHOMMUYECKU ONpaBaaHHbIM. MHBECTULMKN B UCCNEe0BaHMA U
pa3paboTKM B 3TOM 06MaCTU, a TaKKe MoAAep’KKa CO CTOPOHbI rocyAapcTBa M b6M3Heca, MOryT npeBpaTUTb
OrpOMHble 06bembl "0TX0A0B" B LEHHbI pecypc, CnocobCcTBYA YCTOMUYMBOMY Pa3BUTUIO U COXPAHEHMUIO Halleln
naaHeTbl ANa 6yayLwmnx NoKoAeHUA. B KOHEYHOM UTOTe, rPaMOTHOE obpalLleHMe C BCKPbIWHbIMU NOPOAAMM —3TO
He MNPOCTO YTWAM3AUMA, @ PasyMHOe ynpasiaeHWe MPUPOLHbIMKU Pecypcamu, KOTOPOe MPUHOCUT MOMb3y U
3KONIOTUK, Y SKOHOMMKE.

CnMCOK UCNONb30BaHHOI INTEpaTypbl:

1. Smith, J., et al. "Innovative Geotechnical Techniques for Land Reclamation." Journal of Geotechnical
Engineering, vol. 125, no. 3, 1999, pp. 217-225.
2. [OtokmkoBa, M.A. YnpasneHue OTXO4aMM TOPHOFO MPOM3BOACTBA: TEXHOMOIMWM U 3SKOHOMMKA. CaHKT-
MeTepbypr: Hegpa, 2023.

© Opakos H., lenmkaHoB A., MbiHHbleB b., Bepaumypagos [., 2025

YK 62
Pepxenos A., cTapLumii npenogasaresb,
Atawos C., cTapwuin npenogasartens,
Hasaprynbies H., ctapwuii npenogasaTens,
Ceiingos M., cTyaeHT,
HayuHbiit pykoBoguTtenb: Pepykenosa I., ctapuimnii npenogasatenb,
MexayHapoaHbIN yHUBepcUTeT HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

OEKAPBOHU3ALUA KAPBEPHOIO TPAHCIMOPTA

AHHOTauuA
B cTaTbe aHanM3npPyeTcs KPUTUYECKM BaXKHbIM npouecc AeKapboHU3aLMM KapbepHOro TpaHCcnopTa Kak
K/IIO4EBOM 31@MEHT CTPATErnMmn YCTOMYMBOIO Pa3BUTMA rOPHOLOObLIBAtOWEN OTPACAN U OOCTUNKEHUA Lienein no
CHUKEHMIO BbIBPOCOB MapHUKOBbLIX ra30B.
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Kntouesble cnosa:
AeKapboHU3auma, KapbepHbld TPAHCNOPT, 3/IEKTPUYECKMIA CaMOCBaJl, TPONNENBO3,
BogopoaHoe Tonauneo, ESG, cHu»KeHne BbIbpoCOoB.

MpeactasbTe cebe OrpomMHble Kapbepsbl, r4e ryaAatT rMraHTCKMe CamocCBasibl, SKCKaBaTOPbl U MOTPY34MKK,
£06b1Bas LeHHble pecypcbl A4NA Halen LMBUAN3ALMN. ITO MUP TAXKENON TEXHUKU, MUP, KOTOPbI TPAAULLMOHHO
nonarasaca Ha gu3enbHoe TONIMBO. Ho BpemMeHa MeHSAIOTCA, U BMECTE C HUMW MEHAETCA U KapbepHbI TPAHCNOPT.
CerozHA Mbl MOFOBOPMM O TOM, YTO TaKoe AeKapboHM3aunA KapbepPHOro TPAHCNOPTA M NOYEMY 3TO TaK BAXKHO.

YT1o TaKoe aeKkapboHM3aLUMA 1 MoYeMy OHa HyXHa Kapbepy? MpocTbiMn cnoBamu, AeKapboHusauma — 3To
NnpoLecc CHUKeHUa BbibpocoB yraekucnoro rasa (CO2) u apyrux NapHUKOBbLIX ra3oB, KOTOPble CNocobCTBYIOT
M3MeHeHM0 KamMmaTa. KapbepHbld TpaHCHOPT, OyAy4M OAHMM M3 OCHOBHbIX MOTpebuTenei MCKonaemoro
TONAMBA, ABAAETCA 3HAYMTENbHBbIM MCTOYHMKOM 3TUX BblibpocoB. KapbepHble camocBanbl, MepeBo3AlLMe
MWANOHBI TOHH PyZAbl U BCKPbIWHbLIX NOPOA, UCTOPUYECKM NOTPEBAAIOT OFPOMHOE KOJIMYECTBO AM3e/IbHOro
TONAMBA, ABNAACL OCHOBHbIM UCTOYHMKOM BbIBPOCOB MapHMKOBbIX FAa30B M OKCMA0B a30Ta B ropHOA06bIBatOLLEN
NPoOMbIWAEHHOCTU. [NobanbHOE cTpeMIeHUe K AeKapboHM3aLMM U YKECTOYEHUE SKONOIMMYECKUX TPeOOBaHNA B
pamKax ESG-noBecTKM BbIHYXKAAlOT ropHoAo6bIBalOWME KOMMAHMM pPaauKanbHO MepecMmaTpmBaTb CBOMU
TpaHcnopTHble cTpaternun. [ekapboHM3auMa KapbepHOro TpaHCMOpTa — 3TO CTPaTerMyecknii MMNepaTus,
HanpaB/ieHHbIX Ha 3aMeHy AM3e/bHbIX ABUraTesien 3/EKTPUYECKMMU WAN  BOAOPOAHLIMU  CUNOBLIMM
ycTaHoBKamu. [epexos OT AM3eNbHOMO TOM/MBA OCYLLECTBAAETCA MO TPEM OCHOBHbIM TEXHOJIOTMYECKUM
BEKTOpaM:

1.1. dneKTprUUYECKMEe CaMOCBalbl C KOHTAKTHOM ceTblo (TponneiBosbl)

3To NpoBepeHHas TeXHONOrUsA, obecrneuymnBalolLlas 3HAUNTENbHOE CHUXKEHWE NOTPebneHus AU3enbHOro
Tonamea. MpuHuMn: KapbepHble camocCBasjbl OCHALWAKOTCA MNaHTOrpadamm M MOAKNOYAIOTCA K KOHTAKTHOM
3/IEKTPUYECKON CEeTW, YCTAHOBJEHHOM Ha MOAbEMHbIX Y4acTKax Aopor. [Aun3enbHbld ABuraTesib MCNOAb3YyeTCA
TO/MIbKO HA POBHbIX Y4YaCTKax U MpuU MaHeBPUpPOBaHWUKU. lNpenmyuliectBa: BbiCOKaa MOLWLHOCTb Ha noabemax,
3HAYMTENIbHOE CHUXEHMWE pacxoaa An3enbHoro Tonmea (a0 80-90%), BO3MOXKHOCTb peKynepaLmm sSHeprum npu
cnycke. OrpaHuyeHua: TpebyeT OOPOrocToALLEro  CTPOUTENbCTBA WM OBCNYKMBAHWUA  KOHTAKTHOW
MHPPACTPYKTYpPBLI.

1.2. AKKYMYNSATOPHbIE 3NEKTpMUUYECcKne camocBanbl (BEV)

MpeactaBnsaoT coboi NONHOCTbIO aBTOHOMHbIE 3/IEKTPUUYECKUE MaALLWHbI, paboTatolme NCKAIYUTENTIbHO
Ha aKKyMynsaTopHbIx H6aTapesx. Mpeumywectsa: MonHoe oTcyTCTBUE BbIBPOCOB, BbICOKAA MMHOKOCTbL (He 3aBUCAT
OT KOHTAKTHOM CeTu), CHUXKEHUEe YyPOBHSA Wyma. BbizoBbl: OrpaHMYeHHan eMKoCTb U Bec baTtapelt (BavaeT Ha
NnonesHyl Harpysky), Heob6Xo4MMOCTb CO34aHNSA MOLLHOM U BbICTPON 3apaaHOM MHBPACTPYKTYpPbl, 0COHBEHHO B
CYPOBbIX KNMMATUYECKUX YCNOBUSIX.

1.3. BogopoaHsble TonausHble anemeHTbl (FCEV)

ABNAOTCA [ONTOCPOYHOM M NEePCNeKTUBHOM anbTepHaTMBOM, 0COBEHHO A5 CaMbIX KPYMHbIX MaLIMH U
yAaneHHbIX KapbepoB. MpuHuun: Bogopos nogaetca B TonausHble anemeHTbl (Fuel Cells), roe B pesynbtaTte
XMMUYECKON peakunmn BbipabaTbiBaeTCA 3/1EKTPMYECTBO A1A MUTAHMA TArOBbIX ABuratenei. Mob6oyHbIM
NpoAyKTOM ABAAETCA TONbKO BoAa. MpenmyliecTsa: bbicTpoe Bpems 3anpaBKu (aHaNorMyHo gusento), 60abwnit
3amac xoga no cpaBHeHuMto c BEV, Hynesble BblOpocbl. Bbi3oBbl: BblicOKas CTOMMOCTb MNPOW3BOACTBA,
TPAHCNOPTMPOBKM U XpPaHEHMA BOAOPOAA, a TaKKe OTCYyTCTBUE r106anbHOM MHPACTPYKTYPbLI 3aMpaBKu.

JekapboHn3aumns KapbepHOro TPAHCMOPTA — CAOXHbIN, HO HeM3beXHbI MPOoLecc, onpeaenaowmn
byayuiee ropHogob6bIBatoLLEN OTpacan. [leKapboHM3auma KapbepHOro TPaHCNopTa — He TOJIbKO 3Ko/Iornyeckasn
HEeobXoAMMOCTb, HO W CTpaTerMyeckas MWHBECTULMA B KOHKYpPEeHTOCNOCOOHOCTb OTpacin B 3MOXY
HM3KOYr/1epoAHON SKOHOMUKN.
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Cnu1coK ucnonb3yemom ntepaTtypbl:

1. bopucos, A.U., FaBpunos, B.B. dnekTpndurkauma n gekapboHU3auma ropHoro TpaHcnopTa. FopHbIN KypHan,

2022.

2. International Council on Mining and Metals (ICMM). Guidance on Eliminating Diesel Particulate Matter from
Mining. London: ICMM, 2022.

© Pepkenos A., Atawos C., Hasaprynablies H., Ceitnagos M., 2025
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HayuHbit pyKoBoauTEeNb: AKMammepg,0B X.,
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PE3OHAHCHbIE AABNEHUA B CONTHEYHOW CUCTEME

AHHOTauuA
B cTaTbe paccmaTpuBaloTcA pe3oHaHCHble ABneHWAa B CosHeyHol cucteme. OnNUCbIBAlOTCA pPas/iMyHble

TUNbl pe€30HaHCOB, UX BZIMAHNE Ha ANHAMUKY HebecCHbIX Ten U cTabuNbHOCTb CUCTEMBI. AHaNM3nNpyOTCA NpUMepbl

PEe30HaHCOB B NoACe aCTteponaos, cucreme POnMTepa n apyrux obnacrax.

KntoueBble cnosa:

PE€30HaHCbI, CO/THEYHAA CUCTEMa, HebecHas MeXaHUKa, actepongbl, Nn1aHETbI.

ConHevHada cncrtema npeacrasnAaeT cobol C/IOXKHYIO AUNHAMUNYECKYIO CUCTEMY, B KOTOpOVI rpaBUTablMOHHOE

B3aI/IN\0,CI,EI‘/JICTBVIe mexagy HebecHbIMM Tenamu nopoxaaet paaH006paaHble PEe30HaHCHbIE ABNEHUA. Pe3oHaHCcbl

BO3HMKAOT, KOrga nepuoabl O6paLLI,EHMﬂ ABYX WU 6bonee Ten HaXo4ATCA B MPOCTbIX LEN0OYUCNEHHbIX
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OTHOLLEHMAX. ITU COOTHOLIEHMA MOTYT NPUBOAUTb KaK K CTabuamsaumm opbut, Tak u K UX gectabunmsaumm.
OAHMM M3 M3BECTHbIX MPUMEPOB ABAAIOTCA pe3oHaHcbl KupKByaa B nosAce actepouaoB. OnpeneneHHble
opbuTanbHble Nepuoabl, COOTBETCTBYIOWME pe3oHaHCcaM ¢ HOnuTepom, OKasbiBaloTcA "3anpeleHHbIMK" ans
acTepounaos, YTo NpPUBOANT K 0b6pa3oBaHMI0 NpobesioB B pacnpenesieHMM acTepomaos nNo 601bWUM NoaYyoCsam.
Opyroit npumep — cuctema cnytHMkoB KOnutepa. B yacTHocTH, cnyTHUKM Mo, EBpona u NaHnmen Haxoaatca B
opbuTtanbHOM pe3oHaHce 1:2:4, yto obecneumBaeT cTabUNbHOCTb UX OPOUT M NoaAeprKUBAETCA NPUINBHbLIMM
cUnamm.

Pe30HaHCbl MOTyT UrpaTb BAXKHYIO POab B 3BOAKOUMKU NAAHETHbIX CUCTEM, BAMAA HA MUTPALUIO NNAHET U
bOpMMpPOBaAHME UX KOHEYHOM KOHPUIypaummn. M3yyeHne pe3oHaHCHbIX ABNEHWUI NO3BOAAET /yylle NOHMMATb
npoueccol, npoucxogawme 8 CoIHEYHOM CUCTEME U APYTUX NAAHETHbIX cucTemax. [lommnmo nosca actepomaos u
cucTembl FOnuTepa, pesoHaHcHble ABAeHUA HabatogatTca u B Apyrix obnactax ConHevHol cuctembl. Hanpumep,
B3aumogencrenme HenTyHa u MayToHa AeMOHCTpUpyeT pe3oHaHC 3:2, KOoTopbli obecrneuynBaeT cTabuIbHOCTb
opbuTbl MAyToOHa, HECMOTPA Ha NepeceyeHne ero opbuTbl c opbuTon HenTtyHa. ITOT pe3oHaHC NpeaoTBpaLLAET
61M3KNE CONUKEHUA MeXKAYy ABYMA TeNaMK, YTO MOrno Obl MPUBECTU K rPaBUTALMOHHbIM BO3MYLLEHUAM U
pectabununsaumm opbutel MayToHa.

Pe3oHaHChl TakXKe UrpatoT posib B AMHaMuKe Kosel, CaTypHa. CTpyKTypa Kosel, CNOXHA U COCTOUT M3
MHOXECTBa OTAE/bHbIX YacTWL, MOABEPMKEHHbIX BAMAHUIO PE30HAHCOB C GAM3NENKALMMM CMYTHUKAMKU. ITU
PE30HaHCbl CO34at0T LLEeN U APYTMe CTPYKTYPbl B KOAIbLAX, NPUAABas UM XapaKTepHbI BUA,. CNyTHUKM-NACTYXM,
Takne Kak MaH u [adHuc, CBOMM T[paBUTALUMOHHbIM BO3ZENCTBMEM MogdepuBaloT ¢Gopmy Kosel,
npeaoTBPaLLAn MX pacn/ibiBaHMeE.

BAnsiHMe pe3oHaHCOB He OrpaHMYMBAETCS TONIbKO ManbiMu Tenamu ConHedHol cucTembl. OHM moryT
OKasblBaTb BO3AENCTBME W HA ABMMKEHME NAaHeT. XOTA NnaHeTapHble OpbuTbl KaxKyTcAa cTabuibHbIMKU Ha
KOPOTKMX BPEMEHHbIX MaclTabax, fONTOCPOYHbIE KOMMNbIOTEPHbIE CUMYAALMM NMOKA3bIBAOT, YTO PE3OHAHCHI
MeXKay NAaHeTamu MOryT MPUBOAUTb K XaOTUYECKOMY NOBEAEHUIO U AaXKe K UBMEHEHUIO KOHPUTypauumn Bcen
NAAHETHOWN cUCTEMBbI. M3yyeHne pe3oHaHCHbIX IBEHUI AB/IAETCA BaXKHOM 0061acTblo UCC/ie40BaHNM B HebecHoM
mexaHuKe. NMoHMMaHWe Npupoabl U NOCNeACTBUIN PE30HAHCOB MO3BOAET HE TO/IbKO 06BACHUTL CYLLECTBYIOLLYIO
CcTpyKTYypy COoNHEeYHOM cnUcTeMbl, HO M NpeAcKasbiBaTb ee JasibHelL Yy 3BONOLMIO U OLLEHMBATL CTabUNbHOCTb
LPYrUX NNaHETHbIX CUCTEM, 0BHapPYKEHHbIX 33 NpegesnamMun Hallen.

Ba)KHbIM acneKkTom W3y4YeHUs pPEe30HaHCOB SABASETCA MX CBA3b C acTepouamnm U KOMeTaMu,
nNpeaCcTaBAAoWMMM CODOM OCTATKM BELLLECTBA, M3 KOTOPOro GopMUPOBAINCL NAaHETbl. Pe30HaHChI ¢ NaHeTamu
MOTYT U3MEHATb OpOUTbI 3TUX Tes, HanpaBasa UX BO BHYTPEHHIOK YacTb COMIHEYHOM CMCTEMbI U yBEANYMBASA
BEPOATHOCTb CTONKHOBEHUS C 3emnei. Mo3ToMy M3yyeHMe pPe30HAHCHOW AWHAMUKM MasnblX Ten umeet
NPaKTUYECKOe 3HAYeHMe 418 OLLEHKN acTepPOonLHON ONACHOCTU.

B 3aKkntoYeHme, pe3oHaHCHbIe ABIEHUA ABAAOTCA YHUBEPCA/bHbIM M Ba*KHbIM GaKTOPOM, onpeaenatowmm
AMHAMMUKY U 3BOIIOLMIO NAaHETHbIX cuctem. OHM NPOSABAAIOTCA B PA3/IMYHbIX MacliTabax, OT B3aMMoLencTeus
CNYTHUKOB W KOJieL, BOKPYT NAaHET-TMraHTOB 40 AONTOCPOYHOM CTabUAbHOCTM NIAHETHbIX Op6uT. JanbHenwme
nccnefoBaHUs B 3TOM 061acTK NO3BOAIAT YrAybUTb Halle NOHMMaHKWe npoueccoB GopPMUPOBAHUA U 3BONOLMUMU
NAaHeTHbIX CUCTEM, BK/tOYAA W Hawy cobcTBeHHY0 CONHEYHYo cucTemy.

CNUCOK UCNOIb30BaHHOW NUTEpPaTypbl:
1. Murray, C. D., & Dermott, S. F. Solar System Dynamics. Cambridge University Press, 1999.
2. Morbidelli, A. Modern Celestial Mechanics: Implications for the Solar System. CRC Press, 2002.

© Canaposa T., Ararenbaues b., ConbleBa A., Ixxymaes C., 2025
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MHHOBALUWOHHbIE TEOUHXEHEPHBIE MOAXOAbl K PEKY/IbTUBALIUU
HAPYLWIEHHbIX KAPbEPHbIX 3EME/1b

AHHOTauuA
CratbA noceAWEHa aHanM3y WHHOBAUMOHHbLIX T[EOUHMKEHEPHbIX MNOAXO0A0B K BOCCTAHOBAEHWIO
NaHaWwadToB, HapYLEHHbIX B pe3y/bTaTe OTKPbITbIX TOPHbIX paboT (Kapbepos).
Kniouesble cnosa:
PeKyNbTUBALMA, FEONHKEHEPUS, KAPbEPHbIE 3EM/IN, FEOCUHTETUYECKME MaTepuasbl, YCTOMYMBOCTb OTBAJIOB,
KUCNOTHbIN ApeHax, TMC-moaennpoBaHue, UMPKYAAPHaAA SKOHOMMKA.

OTKpbITble ropHble pPaboTbl NPUBOAAT K KapAWHANbHOMY M3MeHeHWto naHawadTta, GopmMMPOBAHUIO
KpynHomMacwTabHbIX TEXHOreHHbIX ¢opm (0TBasoB, BOPTOB KapbepoB) M HAPYLIEHUIO TMAPOreo/IorMYeckoro
pexnma. PekynbTuMBaLMA 3TUX TEPPUTOPMUIA, COFIACHO 3aKOHOAATENbCTBY M MpuHuUMnam ESG, obssatenbHa.
OpHaKko TpaguuMoHHble noaxonbl, GOKycupylowmeca AnWb Ha OGUMONOrMYECKOM 3Tane, 4acTo MrHOPUPYIOT
K/tOYEBblE FTEOUHKEHepHble NPobaembl: HecTabuIbHOCTb OTBAMIOB, MPOCALKN U KUCNOTHbIM APEHANX LUAXTHbIX
BoZ (Acid Mine Drainage, AMD). CoBpeMeHHan reouH<eHepus npeasiaraeT MHHOBAUMOHHbIE, [0/ITOCPOYHbIe
pelleHus, KoTopble obecneynBatoT GU3UYECKYIO U XMMUYECKYIO YCTOMYMBOCTb BOCCTAHOB/IEHHOIO NaHAawadTa.
KntoueBas 3aa4a reonHKeHepnn — cTabuansaumsa oTKOCOB 0TBA/IOB M HOPTOB KapbepoB A/1A NpeAoTBPaLLEHMUA
ononsHen n obsanos.

® [eOCHMHTETMYECKNE apMUpyloLme maTepuanbl: [pumeHeHMe reoceTok 1 reopeLlleTok A8 apMUPOBaHUA
Tena OTBa/IOB M CO34aHMA APMUPOBAHHbLIX Hacbineh. OHM MOBLIWAKOT MPOYHOCTb TPYHTOB Ha CABWUM U
obecneynBatoT yCTONYMBOCTb KPYTbIX CK/IOHOB, NO3BONAA BOCCTaHaBAMBATL Hosiee KOMNaKTHble NaHAWaThI.

¢ CTabuansaumsa rpyHToB: Mcnosb3oBaHue LLeMeHTUpYowux Ao6aBokK (LemMeHT, U3BECTb, 30/1a-yHOC) Uau
crneumasnbHbIX reonoMMepPOoB A/15 NOBbIWEHWUA NPOYHOCTU CNabbiX, BOAOHACHILLLEHHbIX MM 1ECCOBbLIX OTBa/IbHbIX
rPYHTOB.

AMD — ob6pa3oBaHMe CEPHOMN KUCOTbI B pe3y/ibTaTe OKUC/IEeHUA CybOUACOoAEPKALMX NOPOS, (MMpuUTa)
— ABNAETCA OA4HOMN N3 CaMblX CePbEe3HbIX 3KONOTMYECKUX YTPo3.

* M3onmpytowme reomembpaHHble 3KkpaHbl: Co3aaHne HageKHbIX MHOFOC/IOMHbIX 3aWMUTHbIX Bapbepos ¢
MCNo/ib30BaHMEM reoMembpaH (NoAUSTUAEH BbICOKOM NNOTHOCTM - HDPE) 1 reoCMHTETUYECKUX TIMHAHDBIX MAaTOB
(GCL). 3T 3KkpaHbl MMHUMWU3MPYIOT MHOUABTPALMIO aTMOChEPHBIX OCAAKOB B TEJI0 OTBas1a, NPepbiBas NpoLecc
OoKucneHuA cynbduaos.

64


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X MeXAayHapoAHbIM Hay4YHbIN KypHan «CUMBOAN HAaYKW» #11-1-1 / 2025

¢ [lepeKpbITUE 1 KancyanpoBaHMe: TEXHOMOMMA «CYXMX» UAW «BAAXKHbIX» BapbepoBs. «BnaxkHble» 6apbepbl
npeAnonaratT co3gaHMe 30Hbl MOCTOAHHOMO BOAOHACLIWEHUA HAA cynbduaocoaepamm nNoposamm, YTo
npegoTBpaLwaeT A4OCTYN KMCA0poaa.

e HeWiTpanusauma: BKAOYEHWE HENUTPaANU3YOWUX MaTepuanos (M3BECTHAK, LONOMMUT, LWENOYHble
TEXHOFeHHbIe OTX0Abl) B TE/I0 OTBANA AA CBA3bIBAHUA KUCIOTbI.

CoBpemeHHble TEOUHXKEHepHble MNOAXO0Abl WCMOJb3YHT UMbPOBblE MHCTPYMEHTbI ANA  CO34aHMA
yCcToMumMBbIX NaHawadTHbIX bopm:

- TMC-mogenvpoBaHue M ontumMsauma penbeda: lNpumeHeHne [eomHbopmaumoHHbix cuctem (TUC) um
undpoBsbix moaenei penbeda (DEM) ans npoekTmpoBaHMA HOBOM hopmbl 0TBaN0B. Lienb — obecneumnTb ecTeCTBEHHbIM
NMOBEPXHOCTHbIM CTOK, MUHUMM3NPYS 3PO3ULO U KOHLLEHTPUPYS BOZOCOOPLI AnA 6e30MacHOro oTBeAeHNA BOAbI.

- Ucnonb3oBaHWe TEXHOTEHHbIX FPYHTOB: BHeapeHuMe NPUHUMMNOB LUMPKYASAPHOM SKOHOMMKM MNyTem
MCMNO/Ib30BaHUA 06paboTaHHbIX XBOCTOB OOOraleHWAa WAM BCKPbIWHbLIX MOPOA B Ka4YecTBe CTPOMTENbHOTO
maTepuana gna GopMmnpoBaHMA KOPHeEOBUTaeMOoro €10a. ITO COKpaLLaeT NOTPeBHOCTb B MPUBO3HOM IFPYHTE U
OAHOBPEMEHHO YTUAMIMPYET OTXOAbI.

- BruonHKeHepua: Co3gaHne BUONHIKEHEPHbIX CUCTEM (PydbM, BOAOOTBOASALLME KAaHA/bI C PACTUTENbHbIM
KpenseHnem), Kotopble 3pPeKTUBHO YNpPaBAsOT BOAHbIMKU MOTOKaMM M yKpenasaioT bepera.

MHHOBAUMOHHbIE TEOUHKEHEPHbIE MNOAXOAbl MNEPEBOSAT PEKY/NAbTUBALUMIO KAPbEPHbIX 3emMesib Ha
KauyecTBEHHO HOBbI YPOBEHb, 0becneymBasn He TO/IbKO BHELLHEE CXOACTBO C NPUPOAHbLIM NaHAWadTOM, HO U ero
[ONTOCPOYHYIO PUSNYECKYIO U XMMWYECKYHO CTabUNbHOCTD.

Cnu1COK UCNONb30BaHHOI IUTEpaTypbl:

1. FOpyeHkKo HO.B. TpeboBaHMA K PeKynbTUBALMKN HapyLIEHHbIX 3emesb // DKonorna npousBoacTBa: XypHan.,
2020. ®epanb C. 100—108..
2. Smith, J., et al. "Innovative Geotechnical Techniques for Land Reclamation." Journal of Geotechnical
Engineering, vol. 125, no. 3, 1999, pp. 217-225.

© TaraHoB 4., N'ypgosa ., Axkymaesa O., batbiposa A., 2025
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NPEMMYLLEECTBA TEXHO/IOTUIA B CMOPTE U ®UTHECE

BHep,peHlAe COBpPEMEHHDbIX TEXHO0MNi KapaunHaabHO U3MEHWTO NOAXO04 K TODEHMPOBKam, COPEBHOBAaHUAM
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W BOCCTAHOB/IEHUIO, cAenas cnopT 6onee apPeKTUBHLIM, NEPCOHANMUIUPOBAHHBIM N 0O6BEKTUBHbLIM.

1. NosbiweHue IddeKTMBHOCTM TPEHNPOBOK M AHanu3 MpounsBoaAnTEIbHOCTH

TexHoNorMmM NPeaoCTaBAAOT CNOPTCMEHAM U TpeHepam OObeKTUBHbIE AaHHble, KOTOPbIE paHblue 6blan
HeAOoCTYMHbI, YTO NO3BOAAET ONTUMM3IMPOBATL HArPY3KMU.

e Hocumble YcTpoictea (Wearables): YmHble yacbkl, GUTHeC-TpeKepbl U BpacneTbl HeNpepbIBHO cobupatoT
K/tOYeBble NMOKA3aTeNu:

o Mynbc 1 ypoBeHb KNcnoposa B Kposu (Sp02).

o  KosmuecTso Waros, AUCTaHLMA, CKOPOCTb U TEMI.

o  KayectBo cHa u ¢asbl BOCCTaHOBAEHMS.

e UckyccTBeHHbIM UHTennekt (MU) n Big Data: AHanuTnyeckme nnatdopmbl 06pabaTbiBalOT MaccuBbl
AaHHbIX, YTOObI:

o  OntMmumampoBaTb Harpysky: MU npegnaraetr MHANBMAYANbHblE KOPPEKTUPOBKM MaaHa TPEHUPOBOK
Ha OCHOBE YPOBHSA YCTa/I0CTU CNOPTCMEHA M €ro Nporpecca.

o  BupeoaHanuTtuka: HepoceTn aHanM3npPYOT BUAEO3ANUCU TPEHUPOBOK A1 BbIABNEHUA MeNbYaNLLMX
OLWMBOK B TeEXHUKe (Hanpumep, B N1aBaHUK, bere naM KOMaHZHbIX Urpax) U NpeanaratoT NyTU UX UCTIPaBAEHUS.

2. Mpodunaktmka Tpasm u KoHTpoIb 340p0BbA

TexHOMorMM  NO3BOMAOT MNEepPerTM OT PEeaKTUBHOrO JIeYeHUAa K MNPeaUKTUBHON  (NPOrHO3HOM)
npodunnaKkTmKe.

e MoHUTOpPUHT CocToAaHMuA: [ocToAHHBbIN cbop 6uomeTpuyeckmnx pAaHHbix (YCC, BapuabenbHoOCTb
CEPAEYHOro pUTMa) NOMOraEeT BbIABUTb NPU3HAKM NEPETPEHNPOBAHHOCTU UAWN HaYMHaoLWenca 601e3HM 40 TOro,
KaK OHa NpUBeAET K TpaBMe.

e bomexaHunyeckmii AHanms: CneumanbHble ATYMKM U NPOrpamMmmMmHoe obecnedeHre aHaAU3UPYIOT CUAY,
Yro/l U CKOPOCTb ABWUMXXEHWN, MO3BONAA OLLEHUTb HArpy3Ky Ha CyCTaBbl U MbILLbl. 9TO KPUTUYECKWU Ba*KHO AA
n3bexxaHMA XPOHUYECKMX TPAaBM M NoA400pa ONTUMANbHOM SKUMNPOBKM.

¢ YcKopeHHoe BocctaHoBneHue: Micnonb3oBaHWe TEXHOIOTMYECKUX CPEeACTB, TAKUX KaK KOMMPECCUOHHbIe
6OTUHKK, NOPTATUBHbIE KPUOKAaMepPbl UKW YCTPOICTBA A/1A 3NEKTPOCTUMYNAUMKM MbllwL, cnocobcTeyeT bonee
6bICTPOMY M KaYeCcTBEHHOMY BOCCTAaHOB/IEHMIO NOCNAE MHTEHCUBHbIX Harpy3oK.

3. MotuBauus, NepcoHanunsauma n JocTynHOCTb

TexHOMorMM AenatoT 3aHATMA cnopTom 6onee yBAeKaTeNbHbIMW M afanTUPOBAHHBIMWU MOA, HYXAbI
Ka*Kaoro YesnoBekKa.

e UHanBUAyanbHble [porpammbl: MobUAbHbIE MNPUAOKEHUA U BUPTyasbHble TPEHepbl CO34atoT
nporpammbl, afanTMPOBaHHble Nos Gm3myeckyto Gopmy, BO3pacT, BEC U LLe/IM KOHKPETHOTO NoJ/1b30BaTeNs.

e Counanusauma n MoTmsauma: ®PutHec-nnaTGopmbl NO3BOAAOT MO/b30BATENAM COPEBHOBATHCA C
LPY3bAMU, AeNUTbCA AOCTUXNKEHUAMM WM NOAy4aTb BMPTyasibHble Harpagbl, NOALEPYKUBAA BbICOKUI YpPOBEHb
MOTMBaLUMN.

e BuptyanbHaa wn [ononHeHHaa PeanbHocTb (VR/AR): VR-TpeHaskepbl (Hanpumep, BesocunegHble
CUMYNATOPbI) NO3BONAOT NPOBOAUTL TPEHUPOBKM B 3aXBaTbIBAIOWMX BUPTYaNbHbIX JIOKaUMAX, Aenas npouecc
60nee NHTEpPECHbIM.

4. O6beKTMBHOCTb B MpodeccrmoHanbHom CnopTe

Ha ypoBHe copeBHOBaHMWIA TEXHO/IOTMM 06ECNeYnBaloT CNPaBeaIMBOCTb U TOYHOCTb PELLIEHUA.

e Cuctembl Buaeonostopos (VAR): B dpyTbone 1 aApyrMx KomaHaHbIX Bugax cnopta VAR nossonset cyabam
NPOCMAaTPMBATbL CMOPHbIE MOMEHTbI, CHUXKAA KOIMYECTBO OLUMBOYHbIX peLleHu.

e TexHonornn dukcaumm fona (Goal-line Technology): B ¢yt6one n TeHHuce (Hawk-Eye) atn cuctemsi ¢
MWAIMMETPOBOI TOYHOCTbIO OMNPeAeNAtoT NepeceyeHne MAYOM IMHUMU, UCKAOYas CyaencKne cnopbl.

5. MepcneKktneHble MHHOBauun u byayuwee Cnopta

Pa3BuTME TEXHONOIMMI HEe OCTAaHAB/MBAETCA HA HOCMMbIX YCTPOMCTBax M BuAeonosTopax. Hosewnwwue
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pa3paboTkn  obewaoT  paguKasibHO  M3MEHUTb  TPEHWMPOBOYHbLIM  Mpouecc, Aenada ero  runep-
NepcoHanU3npPoOBaHHbIM.

5.1. buoreHeTnKa u lNepcoHanmzaumna TpeHUPOBOK

e [eHeTnyeckoe TectuposaHue: AHanns JJHK cnopTcmeHa NoO3BOAAET BbIABUTb NPeapacnosioXKeHHOCTb K
onpeaeneHHbIM TUMAaM MbIWEYHbIX BOJIOKOH (ObICTPbIM WKW MefNeHHbIM), YCTOMYMBOCTb K TpaBMam U
ONTUMaANbHbIA PEXMM BOCCTAHOBAEHMA. ITO AAET BO3MOXHOCTb CO34aTb TPEHWPOBOYHbLIA NAAH, NOAHOCTbIO
COOTBETCTBYHOLWMIA FTeHETUYECKOMY NOTEHLMANY.

e MeTabonnyeckoe MpodpunnposaHme: TEXHONOMMU, U3MEPAIOLLME PEAKLMIO OPraHM3Ma Ha Harpysku Ha
KNEeTOYHOM YpOBHe (Hanpumep, anekTpomuorpadusa - IMI), nomoratoT TpeHepy TOYHO ONpeaenuTb, Koraa
CNOPTCMEH AOCTUIAET NMKA NPOU3BOAMTENIBHOCTHM, U KOrAga Heobxoaum oTabIX.

5.2. PoboTtusauma n dHaocKeneThbl

e JK30cKeneTbl M Peabunutauma: [Ons napaavMmnuiues M Alogen € Cepbe3HbIMM  TPaBMamM
pa3pabaTbiBAOTCA U MPUMEHAIOTCA NepesoBble 3K30CKeNEeTbl. ITU POOOTU3NMPOBAHHbIE YCTPOMCTBA NO3BOAAIOT
NOAAM € NOJIHBIM MW YAaCTUYHBIM NAPaAZIMHOM KOHEYHOCTEN NepenBuraTbCa, YNpPaBaas ABUMKEHUAMM 3a cYeT
HEeBONbLINX U3MEHEHWNI NONOXKEHMA TENA, YTO OTKPLIBAET HOBbIE FOPU3OHTbI A1 UHK/IO3MBHOIO CNOPTA.

e «YMHoe» ObopyaoBaHue: TpeHaxepbl C 06paTHOM CBA3bIO U POBOTU3NPOBaHHbIE MapPTHEpPLI (Hanpumep,
TEHHWUCHbIE NYLWKK ¢ UN, nmuTupytowme noaavy KOHKPETHOrO CONepPHMKa) CO34a0T KOHTPOMPYEMYIO Cpeay ANA
0TPabOoTKM CNOMKHbIX HABLIKOB U peaKLnit.

5.3. MaTepuanoBsegeHne n IKUNNPOBKa

e «YMHble» Martepuanbl: Pa3paboTKa HOBbIX BWMAOB CMNOPTMBHOM ofexabl U o0byBM Ha OCHOBe
HAHOTEXHOOMMIA:

o Martepuanbl € BCTPOEHHbIMW AaTYMKAMKM, KOTOPblE OTCAEXKMBAKOT MbIWWEYHYIO aKTUBHOCTb U
rmaparaumio.

o AspogMHamMMYecKue KOCTIOMbI AN CHUMKEHUMS CONPOTUBAEHMA BO3ayXa (B BeNocnopTe, NaaBaHum).

o ODKMMWPOBKA, afanTUPYIOLWAACA K TemnepaType Tena CnopTCMeHa.

e CnoptuBHaa ®apmakonorma (3akoHHas): TeXHONOMMU NO3BONAIOT CO34aBaTb MEPCOHANN3NPOBAHHbIE
CNOPTUBHbIE HAMWUTKM UM [06aBKM Ha oOcHoBe MeTabo/sMYecKMX AaHHbIX CMOPTCMEHA A1 MaKCMMMU3aumu
BOCCTAHOBEHUA.

5.4. duaxutan-Cnopt (Phygital Sport)

e NHTerpauma PeanbHoro u BupTyanbHoro: [loABneHWMe HOBOrO HamnpasseHus, obbeanHAlowero
KNaCcCUYECKUn cCnopT 1 KnbepcnopT. NMpumep: copeBHOBAHMA, F4e CNOPTCMEH A0/KeH nNpobexaTb ANCTaHLMIO B
peasbHOM MUPE, @ 3aTeM TYT XKe NPOLONKUTb COPEBHOBAHWNE B BUPTYaIbHOM peasibHOCTU. 3To TpebyeT pa3BuTua
KaK GU3MYECKMX, TaK 1 CTPATErMUYECKUX/KOTHUTUBHbIX HaBbIKOB.

3aKknoueHue

MHHoBaumn B chepe IT, UA, meauumHbl U MaTepuanoBefeHMa AenatoT cnopT 6onee HayyHbIm,
6e3onacHbiIM M JocTynHbiM. OT NepCoHaNbHbIX TFEHETUYECKMX peKkomeHZaumn [0 VR-TPEeHWPOBOK M
po60TM3NPOBAHHOM peabuamTaumm — TEXHONOMMKN He NPOCTO AOMNOJTHAIOT CNOPT, OHU GOPMUPYIOT ero byayuiee,
OTKpPbIBaA CMOPTCMEHAM HEOTPAHMYEHHbIE BO3MOXKHOCTU A5 AOCTUKEHWUA HOBbIX BbICOT.

CnMCOK UCNONb30BaHHOI INTepaTypbl:
ENISA. Cybersecurity in Transport: Threat Landscape Report. — 2023.
NIST Special Publication 800-82. Guide to Industrial Control Systems (ICS) Security. — 2022.
Directive (EU) 2022/2555 of the European Parliament and of the Council (NIS2 Directive).
IMO Guidelines on Maritime Cyber Risk Management. — 2021.
ISO/IEC 27001:2022. Information Security Management Systems.
© XaHos C., Opasmammepnos O., AHHaeB b., Kepumos I'., 2025
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THE LINGUISTIC AND STYLISTIC FEATURES OF NEWSPAPER ANNOUNCEMENTS

Annotation
Newspaper announcements are one of the most concise and influential forms of mass communication.
They inform readers about social events, public services, commercial offers, and important personal or
community information. The linguistic and stylistic organization of announcements reflects both the
communicative purpose and the socio-cultural context in which they appear. This article analyzes the linguistic
features, stylistic peculiarities, and functional characteristics of newspaper announcements, highlighting their
economy of expression, pragmatic intent, and persuasive strategies.
Keywords:
newspaper announcements, linguistic features, stylistic analysis, media discourse, conciseness,
functional style, pragmatics, communication.

Introduction

The newspaper announcement is a specific genre of media discourse that combines elements of
information and advertisement. It occupies a special place among journalistic texts due to its brevity, clarity, and
high degree of functionality. Unlike news articles or editorials, announcements are not primarily analytical; they
are utilitarian, aiming to deliver a message quickly and effectively to a wide audience.

The study of newspaper announcements is important for understanding how language functions in the
public sphere, how stylistic choices shape communication, and how socio-cultural factors influence linguistic
expression. From a linguistic perspective, announcements demonstrate the interaction between semantics,
syntax, and pragmatics; from a stylistic viewpoint, they reveal how linguistic economy and expressive means can
achieve maximum communicative effect.

Linguistic Features of Newspaper Announcements

The linguistic structure of newspaper announcements is characterized by several distinctive features:

Brevity and Conciseness

The primary aim of an announcement is to transmit essential information in a minimal number of words.
Sentences are usually short, often elliptical, with omitted articles and auxiliary verbs. For example:

“Flat for rent, city center, furnished, contact 555-1030.”

Use of Nouns and Nominal Phrases

Nominalization is a key feature of announcements. Nouns and noun phrases dominate over verbs, as they

” u

carry the core information (e.g., “Job vacancy: accountant,” “Sale: electronics, 20% off”). This structure increases
informational density.

Imperative and Infinitive Constructions

Imperatives and infinitives express requests, offers, or invitations. Examples include “Apply now!”, “Visit
our store”, or “To rent —two-room apartment.” These forms create direct engagement with the reader.

Use of Abbreviations and Numerals

Space limitations lead to the frequent use of abbreviations, symbols, and numerals (e.g., “Tel.”, “Mon-Fri”,
“3BR apt.”). Such features enhance efficiency but require shared cultural knowledge.

Neutral and Informative Vocabulary
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Most announcements rely on neutral, standardized vocabulary to ensure clarity and accessibility.
However, commercial announcements often include emotionally colored or persuasive words like “special offer,”
“exclusive,” or “limited time.”

Syntax Simplification

Complex sentences are rare. The syntax tends to be paratactic, with minimal use of conjunctions or relative
clauses. Information is presented in a list-like form rather than full sentences.

Stylistic Features of Newspaper Announcements

From a stylistic point of view, announcements reflect a balance between formality and functionality. The
following stylistic traits are typical:

Functional Style

Newspaper announcements belong primarily to the publicistic and advertising styles, but they often
include elements of official or business style when conveying formal or institutional information (e.g., job
vacancies, tenders, legal notices).

Persuasive and Pragmatic Function

Although primarily informative, announcements frequently aim to influence the reader’s behavior to buy,
visit, attend, or respond. Persuasive strategies include positive adjectives (“excellent,” “affordable,”
“comfortable”), evaluative language, and attention-grabbing expressions (“Don’t miss,” “Hurry up!”).

Cultural and Contextual Adaptation

The language of announcements varies depending on cultural norms and the target audience. In English-
speaking newspapers, direct and concise wording is valued, while in other cultures, politeness and indirectness
may be preferred.

Conclusion

Newspaper announcements serve as a vivid example of how linguistic economy and stylistic precision can
fulfill complex communicative functions. Their language is characterized by brevity, nominal style, pragmatic
focus, and a balance between neutrality and persuasion. As a unique form of media discourse, announcements
reveal the interplay between language, society, and technology. Understanding their linguistic and stylistic
features contributes to the broader study of functional styles and applied linguistics in mass communication.
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PEDAGOGICAL SCIENCES: THE SYSTEMATIC STUDY OF EDUCATION

Abstract
Pedagogical Sciences, often simply referred to as Pedagogy, is a comprehensive and interdisciplinary field
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dedicated to the systematic study of education, encompassing the theory and practice of teaching and learning.
It examines the goals, methods, content, and processes of education across various settings and life stages. This
article explores the core concepts of pedagogical sciences, its historical development, its relationship with other
disciplines, and its crucial role in shaping effective educational practices and policies in modern society.
Understanding pedagogy is essential for educators, policymakers, and anyone invested in optimizing human
learning and development.
Keywords:
pedagogy, education, teaching, learning, curriculum, didactics, development.

Introduction: Pedagogical Sciences represents the scientific and theoretical foundation upon which
effective education is built. It moves beyond the mere act of teaching to inquire deeply into how humans learn,
why certain methods are more effective than others, and what the ultimate aims of education should be in a
complex and evolving world. The term pedagogy originates from the Greek words paidos (child) and agogos
(leader), literally meaning "to lead the child." However, modern pedagogical sciences have expanded far beyond
the education of children to encompass lifelong learning (andragogy, geragogy), addressing the diverse
educational needs of individuals from infancy through old age.

Core Concerns of Pedagogy

Pedagogical sciences investigate several fundamental questions:

1. What to Teach (Curriculum): It involves the systematic design and organization of educational content,
ensuring it is relevant, developmentally appropriate, and aligned with societal and individual needs.

2. How to Teach (Didactics and Methodology): This is the study of teaching methods (didactics). It explores
the efficacy of different approaches, such as lecturing, collaborative learning, inquiry-based learning, and
technology-enhanced education, aiming to find the most optimal strategies for knowledge transfer and skill
development.

3. Why and For Whom to Teach (Aims and Philosophy): Pedagogy delves into the philosophical
underpinnings and societal goals of education—is it for economic productivity, democratic citizenship, personal
enlightenment, or a combination of these?

Interdisciplinary Nature: Pedagogical Sciences is inherently interdisciplinary. It functions as a bridge
connecting various academic fields to the practical environment of the classroom and educational institutions.
Key related disciplines include:

e Psychology (especially Educational Psychology): Provides theories of human development, learning,
motivation, and cognition (e.g., Piaget's stages, Vygotsky's zone of proximal development).

¢ Sociology (especially Sociology of Education): Examines the role of education in society, including issues
of social class, equity, cultural reproduction, and the impact of schooling on social mobility.

e Philosophy (especially Philosophy of Education): Explores the fundamental questions about the purpose
of education and the nature of knowledge (epistemology).

e Neuroscience: Offers insights into brain development and how learning physically manifests, informing
better teaching strategies.

Impact on Educational Practice: The research and theories developed within pedagogical sciences are
directly responsible for advancements in modern education. For example, the shift from rote memorization to
constructivist learning (where students actively build their own understanding) is a direct result of pedagogical
research. It also informs the development of inclusive education practices, ensuring that teaching methodologies
accommodate students with diverse abilities and backgrounds. In essence, pedagogical sciences provides the
empirical evidence and theoretical framework necessary for educators to be not just instructors, but informed
professionals who can diagnose learning challenges, adapt curricula, and foster environments where all learners
can achieve their full potential.
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THE NEW HORIZON: THE IMPORTANCE OF LEARNING ENGLISH WITH THE HELP OF ARTIFICIAL INTELLIGENCE

Abstract

The integration of Artificial Intelligence (Al) has fundamentally reshaped the landscape of English Language
Teaching (ELT), transforming it from a traditional classroom-centric model into a highly personalized and
ubiquitous learning experience. This article explores the paramount importance of leveraging Al tools—such as
intelligent tutoring systems, chatbots, and automated feedback platforms—in English acquisition. Al's core value
lies in its ability to offer personalized learning paths, instantaneous, non-judgmental feedback, and immersive,
realistic practice scenarios that address all four core language skills: reading, writing, listening, and speaking.
While acknowledging challenges like over-reliance and the need for digital literacy, the paper concludes that Al
is an indispensable tool for future-proofing English proficiency in a globally connected world.

Keywords:
artificial intelligence, english language learning, personalized learning, elt, chatbots,
language acquisition, pronunciation, instant feedback

Introduction

English remains the uncontested global lingua franca for business, science, technology, and international
relations. Its mastery is no longer a mere academic pursuit but a critical necessity for career advancement and
global competence. In the 21st century, the greatest catalyst for maximizing English learning effectiveness is
Artificial Intelligence (Al). Al-powered tools move beyond simple digital aids; they function as a personal,
adaptive tutor available 24/7, overcoming traditional barriers of time, cost, and psychological anxiety associated
with human interaction.The effectiveness of Al stems from its capacity to mimic human intelligence and
reasoning. Platforms utilizing Natural Language Processing (NLP) and machine learning algorithms can analyze
vast amounts of data—including individual student performance, learning styles, and proficiency levels—to
dynamically adjust the curriculum. This ability creates a learning environment where content is not static but
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adaptive, ensuring learners remain engaged and consistently receive targeted support that optimizes their
learning outcomes across all four skill areas.

The Transformative Pillars of Al in English Learning

The importance of Al in English learning can be categorized into three key areas that significantly enhance
the efficiency and quality of the acquisition process:

. Enhanced Practice and Immediate Feedback

The core of language acquisition is practice and correction. Al tools provide powerful, novel avenues for
developing all four skills:

e Speaking & Pronunciation: Al-powered speech recognition software (e.g., in apps like ELSA Speak) can
model native pronunciation and provide instant, real-time feedback on intonation and specific phonetic errors.
This minimizes the fear of error (known as speaking anxiety) often associated with practicing with human tutors.
Chatbots provide a simulated dialogue platform for spoken English practice in safe, controlled, and diverse
scenarios (e.g., job interviews, ordering food, business meetings).

e Writing & Grammar: Automated Writing Assistants (like Grammarly or features within generative Al
models) offer immediate corrections and suggestions on grammar, spelling, style, and coherence. This rapid
feedback loop allows learners to correct errors and understand the underlying rules instantly, significantly
improving writing accuracy and confidence.

e Reading & Listening: Al tools can generate personalized listening exercises with varying accents and
speeds, or highlight vocabulary and provide contextual translations in reading materials based on the learner's
current proficiency level.

However, the future requires a balanced approach. Learners must develop Al literacy to understand the
tools' limitations, and educators must integrate Al as a powerful supplementary tool—not a replacement—for
human interaction, which remains vital for critical thinking and cultural nuance. Ultimately, embracing Al in
English education is not just an advantage; it is a necessary strategic step to empower individuals with the global
communication skills essential for success in the New Epoch.
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TEACHING PRONUNCIATION TO ENGLISH LEARNERS

Annotation
This article examines the significance of pronunciation in English language teaching and learning. It
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analyzes the challenges faced by learners in acquiring accurate pronunciation and explores effective methods,
techniques, and tools used to improve learners’ phonetic and phonological competence. Attention is given to
segmental (individual sounds) and suprasegmental (stress, rhythm, and intonation) features of pronunciation, as
well as the role of modern technologies and communicative approaches in developing pronunciation skills.
Keywords:
pronunciation, phonetics, English learners, intonation, stress, teaching methods, communication, technology.

Introduction

Pronunciation is one of the most essential components of communicative competence in English. Without
clear pronunciation, even learners with a strong command of grammar and vocabulary may struggle to be
understood. Accurate pronunciation contributes not only to effective communication but also to the
development of listening comprehension, confidence, and overall fluency.

Teaching pronunciation, however, is often one of the most challenging tasks for language teachers. It
requires attention to the sound system of English, learners’ native language interference, and psychological
factors such as fear of making mistakes or speaking with an accent.

The Role of Pronunciation in Language Learning

Pronunciation plays a key role in successful oral communication. It affects how well the speaker is
understood and how native-like their speech sounds.

According to many linguists, pronunciation involves two main components:

Segmental features individual sounds (vowels and consonants);

Suprasegmental features stress, rhythm, and intonation that give speech its natural flow.

A learner who knows grammar and vocabulary but lacks proper pronunciation may still experience
communication breakdowns. Thus, pronunciation teaching should be integrated into all stages of language
instruction rather than treated as a separate skill.

Common Pronunciation Difficulties among English Learners

Learners from different linguistic backgrounds experience different types of pronunciation difficulties. For
example:

Turkmen, Arabic, and Russian speakers may have trouble distinguishing between /p/ and /b/, /v/ and /w/,
or between short and long vowels.

Spanish speakers might misplace word stress or struggle with diphthongs.

Many pronunciation problems arise due to interference from the learner’s native phonological system,
limited exposure to authentic English speech, and insufficient focus on phonetics in the classroom.

Teaching Segmental and Suprasegmental Features

A balanced pronunciation curriculum should cover both segmental and suprasegmental aspects.

Segmental teaching includes training in vowel and consonant articulation, sound discrimination, and
minimal pair practice.

Suprasegmental teaching focuses on rhythm, stress, and intonation patterns that contribute to the melody
of English speech.

Intonation, for instance, can change the meaning of a sentence compare “You’re coming?” (question) and
“You're coming.” (statement). Stress also plays a role in meaning distinction (e.g., ‘record noun vs. Re‘cord verb).

Psychological and Sociolinguistic Aspects

Learners’ attitudes and motivation play a crucial role in pronunciation learning. Many students feel anxious
about sounding “foreign” or being corrected. Teachers must create a supportive classroom environment where
learners can practice freely without fear of judgment.

The Role of Teachers and Feedback

Teachers should provide consistent and constructive feedback. Corrective feedback can take the form of:
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Immediate correction during practice;

Delayed correction after communicative tasks;

Self-monitoring, where learners analyze their own recordings.

Modeling and repetition should be complemented by visual cues (phonetic charts, gestures, or mirrors) to
enhance awareness of articulation.

Integrating Pronunciation with Other Language Skills

Pronunciation should not be isolated from other language skills.

In listening, students learn to identify phonetic patterns.

In speaking, they apply pronunciation rules to spontaneous speech.

In reading and writing, learners benefit from understanding stress and rhythm to improve fluency and
word recognition.

Thus, pronunciation is interconnected with all aspects of communicative competence.

Conclusion

Teaching pronunciation is a complex but essential aspect of English language education. It requires a
combination of linguistic knowledge, pedagogical skill, and technological support. Effective pronunciation
teaching should balance accuracy and intelligibility, focusing on real communication rather than mechanical
repetition.

The integration of modern technologies, communicative tasks, and individual feedback can significantly
enhance learners’ pronunciation competence. Ultimately, successful pronunciation instruction helps learners not
only sound more natural but also build confidence, fluency, and intercultural communicative competence.
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TEACHING CULTURE: STRATEGIES FOR INTERCULTURAL COMMUNICATION

Annotation
In the modern era of globalization, effective communication across cultures has become an essential
component of foreign language education. Teaching culture alongside language enables learners to develop
intercultural competence the ability to communicate appropriately and effectively with people from different
cultural backgrounds. This article explores the theoretical foundations, pedagogical strategies, and practical
methods for integrating culture into foreign language teaching to enhance intercultural communication.
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Introduction

Language and culture are deeply interconnected; one cannot be fully understood without the other.
Language expresses cultural values, beliefs, and traditions, while culture shapes the meaning and use of
language. Therefore, teaching a foreign language is not limited to grammar and vocabulary but includes
introducing learners to the cultural context in which communication takes place.

Intercultural communication involves understanding not only linguistic codes but also cultural norms,
gestures, social roles, and behavioral expectations. Teachers must help students recognize cultural diversity and
develop tolerance, empathy, and open-mindedness toward other societies.

The Role of Culture in Language Teaching

Cultural competence is one of the key goals of modern foreign language education. According to Michael
Byram’s model of intercultural communicative competence, an effective language learner should possess five
key components:

1. Attitudes curiosity and openness toward other cultures.

2. Knowledge understanding of social groups, their products, and practices.

3. Skills of interpreting and relating the ability to interpret cultural symbols and relate them to one’s own
culture.

4. Skills of discovery and interaction the capacity to acquire new cultural knowledge and use it in real-time
communication.

5. Critical cultural awareness evaluating cultural values critically but respectfully.

By integrating these components, educators prepare students not only to speak another language but also
to live and work effectively in multicultural environments.

Strategies for Teaching Culture

There are various strategies and methods teachers can employ to teach culture effectively:

Comparative Cultural Analysis

Learners can compare customs, traditions, and values between their native culture and the target culture.
For example, comparing forms of greeting, politeness strategies, or family relationships helps learners
understand the pragmatic and emotional aspects of communication.

Authentic Materials

Using authentic cultural materials films, songs, newspapers, advertisements, and menus allows students
to observe real cultural expressions and contextual use of language. Such exposure helps learners grasp not only
meaning but also the connotations and emotions behind expressions.

Project-Based Learning

Students can create cultural projects (such as presentations about holidays, cuisine, or art) that promote
research, creativity, and teamwork. These projects strengthen learners’ ability to collect and interpret cultural
data.

Role-Playing and Simulations

Simulated real-life situations (e.g., business meetings, traveling abroad, or social interactions) train
learners to adapt to different cultural norms. Role-plays help develop flexibility and empathy key skills in
intercultural communication.

Integration of Technology

Digital tools, such as online exchanges, video conferencing, or virtual cultural tours, connect learners with
native speakers and authentic communities. Technology enhances exposure to real communication and fosters
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cultural awareness through direct experience.

Challenges in Teaching Culture

Despite its importance, teaching culture presents certain challenges. Teachers may face limited resources,
lack of intercultural training, or stereotypes about the target culture. Moreover, students’ attitudes toward
cultural differences can affect their learning. Thus, teachers should create a safe and respectful classroom
environment that encourages curiosity and dialogue.

Conclusion

Teaching culture is an essential aspect of language education that goes far beyond linguistic proficiency. It
prepares learners to engage with global communities, appreciate diversity, and communicate across cultural
boundaries. By using innovative strategies and technologies, teachers can foster intercultural understanding and
make language learning more meaningful and relevant in today’s interconnected world.
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ADVANCING MATHEMATICS EDUCATION: STRATEGIES, CHALLENGES, AND FUTURE DIRECTIONS

Abstract

Mathematics education is a fundamental component of modern schooling and lifelong learning. It nurtures
logical reasoning, quantitative thinking, and the ability to solve real-world problems. As technology and data
increasingly shape global society, developing a mathematically literate population has become more important
than ever. This article explores the philosophical basis of mathematics instruction, historical and modern
methods, challenges faced by educators and learners, integration of technology, assessment principles, and
evolving directions that will shape future instructional models. The discussion emphasizes conceptual
understanding, contextual learning, student motivation, and the promotion of equity in mathematics classrooms.

1. Introduction

Mathematics is often described as the universal language of science, technology, and innovation. It is
deeply embedded in virtually every field, from engineering, economics, and medicine to architecture,
communication, and environmental science. The teaching of mathematics therefore plays an essential role in
preparing students for rapidly changing societal demands. As countries shift toward knowledge-based
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economies, mathematical competency becomes a prerequisite not only for specialized professions but also for
everyday decision-making. In this context, effective mathematics instruction must cultivate enthusiasm,
persistence, curiosity, and confidence. Despite its importance, math is frequently perceived as difficult, abstract,
and disconnected from real life, demonstrating the need for instructional reform.

2. The Fundamental Purpose of Mathematics Education

The objectives of teaching mathematics extend far beyond simple numerical computation. Modern
mathematics education seeks to develop complex skills such as critical thinking, abstraction, logical inference,
and problem-solving strategies. These skills enable students to engage confidently with quantitative information,
evaluate data, and make accurate judgments in various practical contexts. Mathematics education also
encourages disciplined intellectual habits and creativity by prompting learners to explore multiple solution paths,
debate strategies, and reflect on their reasoning. Furthermore, mathematics is foundational for students
pursuing careers in STEM fields and increasingly relevant disciplines such as finance, data science, and public
policy. A well-structured mathematics curriculum fosters not only academic success but also citizenship by
helping individuals interpret statistics, analyze societal issues, and participate in informed decision-making.

3. Traditional Approaches to Teaching Mathematics

Historically, mathematics instruction has relied on highly structured, teacher-centered methodologies.
These were characterized by direct explanation from the teacher, mastery of formulas through memorization,
and repetitive exercises to reinforce procedural fluency. This model prioritized efficiency, clarity, and the transfer
of established computational techniques. While these methods successfully build algorithmic accuracy and
provide foundational structure, they often neglect deeper conceptual relationships. Students may learn to solve
equations mechanically without understanding underlying principles. Traditional practices also tend to
discourage classroom dialogue and student exploration, since the teacher is positioned as the primary authority
and students are expected to reproduce prescribed solutions. Although these strategies remain useful when
applied strategically, they require transformation to meet the needs of diverse learners in modern educational
environments.

4. Challenges in Contemporary Mathematics Education

Despite advances in pedagogy, significant challenges hinder effective learning. One of the most prominent
issues is mathematics anxiety—a psychological barrier that reduces motivation and interferes with cognitive
performance. Students who experience early struggles may internalize the belief that mathematical ability is
fixed and inaccessible, leading to disengagement. Additionally, many educators lack opportunities for specialized
training in mathematical pedagogy, making it difficult to translate complex theories into comprehensible
classroom practice. Another barrier is the limited emphasis on real-world application. When students fail to see
the relevance of mathematics beyond academic settings, they lose incentive to invest effort. Diversity among
learners also complicates instructional design, as students differ widely in learning pace, background knowledge,
and preferred learning styles. Modern classrooms must adapt to meet these varied needs while maintaining high
standards.

5. Modern Approaches to Mathematics Teaching

A shift toward learner-centered pedagogy has transformed mathematics classrooms. Concept-based
instruction replaces memorization with inquiry into why mathematical relationships hold true. This promotes
long-term retention and flexible transfer of knowledge. Inquiry-based learning encourages students to
investigate patterns, ask questions, and justify claims through reasoning. Such environments deepen
comprehension and stimulate curiosity. Collaborative learning further promotes active engagement by allowing
students to share problem-solving strategies, critique reasoning, and construct knowledge socially. Problem-
based learning highlights real-life scenarios—such as modeling ecological change or analyzing financial
decisions—allowing students to apply mathematics meaningfully. The integration of technology—dynamic
geometry software, graphing platforms, and interactive simulations—enhances visualization, supports
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experimentation, and enables individualized practice.

6. The Role of the Teacher

The mathematics teacher has evolved from a transmitter of information into a facilitator of cognitive
exploration. Teachers guide students toward conceptual insight by posing open-ended questions, encouraging
multiple strategies, and providing scaffolding as learners progress. They must cultivate a supportive environment
where mistakes are viewed as valuable opportunities to learn. Teachers also have the responsibility to
differentiate instruction so that learners with varying levels of proficiency can participate meaningfully. This
includes offering enrichment tasks for advanced students and targeted support for those who need
reinforcement. Effective teachers model perseverance by demonstrating their own problem-solving processes
and emphasizing that mathematical success results from sustained effort rather than innate talent. Teacher
professional development therefore plays a decisive role in strengthening instruction.

7. Assessment in Mathematics Education

Assessment must move beyond the measurement of procedural correctness to evaluate conceptual
understanding, reasoning, and communication. Formative assessment, conducted continuously during
instruction, provides feedback on student progress and helps teachers adjust strategies to address
misconceptions. Summative assessments—from unit tests to final exams—offer broader evaluations of learning
outcomes. Performance tasks requiring real-world modeling, data interpretation, and proof-based
argumentation help measure deeper skills. Collaborative projects allow educators to evaluate how students work
collectively in solving complex problems. Effective assessment provides students with timely feedback that
directs improvement, builds confidence, and promotes metacognitive reflection.
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ENHANCING THE TEACHING OF MATHEMATICS: MODERN STRATEGIES,
PEDAGOGICAL FOUNDATIONS, AND FUTURE PERSPECTIVES

Abstract
Teaching mathematics in the 21st century requires a multifaceted approach that blends classical
instructional techniques with innovative, student-centered strategies. As societies evolve toward technologically
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driven economies, mathematics education must foster conceptual understanding, logical reasoning, and
problem-solving skills. This article explores contemporary pedagogical theories, instructional approaches,
professional development, digital integration, curriculum design, inclusive teaching, assessment, and the
challenges faced by educators. It highlights the critical importance of shifting from rote memorization toward
deeper conceptual engagement and situating mathematics learning in real-world contexts. The paper concludes
with future directions for the field, emphasizing adaptability, interdisciplinary learning, and equitable access to
high-quality mathematics education.
Keywords:
mathematics pedagogy, teaching innovation, curriculum development, digital learning,
student-centered instruction, inclusivity

1. Introduction

Mathematics education lies at the heart of modern schooling due to its foundational role in fostering
critical thinking, analytical reasoning, and quantitative literacy. The subject informs decision-making processes
in fields such as science, engineering, finance, economics, medicine, and technology. However, teaching
mathematics effectively remains a persistent challenge, as many students find the subject abstract, intimidating,
and disconnected from everyday life. To overcome these barriers, educators and policymakers have pushed for
reforms that improve accessibility, relevance, and long-term retention. The contemporary educational landscape
stresses learner engagement, conceptual comprehension, real-world application, and integration of emerging
technologies. Consequently, mathematics education has become a dynamic discipline, continuously evolving to
serve diverse learning needs and future societal demands.

2. Theoretical Foundations of Mathematics Education

Effective instruction is guided by theoretical frameworks that shape curriculum, pedagogy, and
assessment. Constructivist theory remains central, proposing that learners build understanding through active
engagement with concepts, problems, and collaborative inquiry. This perspective emphasizes meaning-making
rather than passive reception of information. Cognitive developmental theories, especially those by Piaget and
Vygotsky, contribute insights into students’ evolving reasoning capacities and highlight the importance of social
interaction in learning mathematical ideas. Vygotsky’s Zone of Proximal Development (ZPD) underscores the role
of targeted guidance in helping students achieve mastery beyond their independent capabilities. Meanwhile,
socio-cultural theories view mathematics as both a cultural product and a tool for communication, suggesting
that context, language, and cultural understanding shape how students experience the subject. These theoretical
lenses collectively reinforce the importance of student-centered approaches that blend conceptual exploration
with structured support.

3. Instructional Strategies for Teaching Mathematics

Modern mathematics pedagogy incorporates a diverse range of instructional approaches designed to
cultivate comprehension and skill mastery. Traditional direct instruction remains valuable for introducing new
procedures and models, but contemporary classrooms increasingly adopt active learning strategies. Inquiry-
based instruction invites students to ask questions, explore ideas, and generate solutions, fostering curiosity and
autonomy. Problem-based learning (PBL) positions students as investigators of complex, real-world
mathematical challenges, encouraging creativity, collaboration, and resilience. Visual thinking strategies—such
as diagrams, graphs, and physical manipulatives—are especially beneficial in supporting understanding of
algebraic, geometric, and statistical relationships.

Collaborative learning structures, including group tasks and discussion-based activities, enable students to
communicate reasoning, negotiate meaning, and refine their ideas. Differentiated instruction acknowledges
diverse skill levels and learning styles, providing multiple pathways to understanding. These strategies work best
when carefully aligned with learning goals, ensuring that students progress from concrete representations to
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abstract reasoning while maintaining conceptual integrity.

4. Integration of Technology in Mathematics Learning

Digital technology has significantly reshaped mathematics education, creating opportunities for dynamic
visualization, simulation, and personalized learning. Software such as GeoGebra, Desmos, MATLAB, and graphing
calculators enables learners to explore abstract concepts with immediacy and depth. Interactive platforms
provide dynamic feedback, helping students test conjectures, manipulate variables, and observe real-time
outcomes. Adaptive learning systems—driven by artificial intelligence—individualize instruction, allowing
students to move through content at their own pace, and helping educators target support where needed.

Online tools democratize access to high-quality learning materials, including video lectures, tutorials,
problem banks, and virtual manipulatives. Data-driven instruction empowers teachers to make informed
decisions about curriculum design and lesson planning. Despite these benefits, digital integration requires
thoughtful implementation to avoid superficial engagement. Teachers must ensure that technology serves as a
tool to deepen understanding rather than replace foundational reasoning.

5. Assessment Practices in Mathematics Education

Assessment is fundamental to effective teaching, serving as both a diagnostic tool and a measure of
learning outcomes. Formative assessments—such as informal questioning, self-reflection, and low-stakes
quizzes—provide real-time insight into student thinking and progress, enabling timely feedback and targeted
instruction. Summative assessments evaluate cumulative knowledge, but modern practice emphasizes tasks that
require reasoning, communication, and application beyond procedural recall. Performance-based assessments
challenge students to analyze scenarios, interpret data, build models, and justify conclusions.

Authentic assessment practices, including mathematical portfolios, projects,

6. Professional Development for Mathematics Teachers

Teacher expertise is a cornerstone of successful mathematics education. Continuous professional
development (PD) programs are essential for ensuring that teachers stay current with pedagogical innovations,
curricular shifts, and technological advancements. Effective PD emphasizes active learning, collaboration,
reflective practice, and sustained engagement rather than one-time workshops. Participation in professional
communities—locally or online—encourages teachers to exchange ideas, share challenges, and analyze
evidence-based strategies.

Instructional coaching supports individualized teacher growth, addressing classroom management, lesson
design, and assessment practices. Research engagement further empowers teachers to examine educational
problems, test interventions, and build knowledge. Ultimately, strong PD systems cultivate instructional
leadership, which benefits teachers, students, and educational institutions.

10. Conclusion

Mathematics education is a dynamic and evolving field that requires pedagogical flexibility, cultural
awareness, and deep subject knowledge. To prepare learners for an increasingly complex world, educators must
adopt approaches that balance conceptual understanding with procedural fluency, foster inquiry, and integrate
meaningful technology. Ongoing assessment, teacher development, and inclusive practice support student
growth and engagement. While challenges persist—ranging from math anxiety to inequities in educational
access—the continued refinement of pedagogy offers promising pathways forward. Ultimately, effective
mathematics teaching empowers students to think critically, solve problems creatively, and participate fully in
society.

References
1. Kilpatrick, J., Swafford, J., & Findell, B. (2001). Adding It Up: Helping Children Learn Mathematics.

2. Hiebert, J., & Grouws, D. A. (2007). The effects of classroom mathematics teaching on students’ learning.
Second Handbook of Research on Mathematics Teaching and Learning, 1, 371-404.
3. Boaler, J. (2016). Mathematical Mindsets: Unleashing Students’ Potential through Creative Math, Inspiring

81


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X MeXAayHapoAHbIM Hay4YHbIN KypHan «CUMBOAN HAaYKW» #11-1-1 / 2025

Messages, and Innovative Teaching. San Francisco, CA: Jossey-Bass.
4. NCTM (National Council of Teachers of Mathematics). (2014). Principles to Actions: Ensuring Mathematical
Success for All. Reston, VA: NCTM.
5. Sfard, A. (1998). On two metaphors for learning and the dangers of choosing just one. Educational Researcher,
27(2), 4-13.

© Myratdurdyyev N., Charyyev G., Hojayev M., Orayeva Y., 2025

YOK 37
Myratdurdyyev N., lecturer
Mamedova S., student
Abayev M., student
International Horse breeding academy named after Aba Annayev
Arkadag, Turkmenistan
Mojikov G., lecturer
Pedagogical School named after Aman Kekilov
Ashgabat, Turkmenistan

INNOVATIVE APPROACHES TO TEACHING MATHEMATICS IN MODERN EDUCATION

Abstract

Mathematics education continues to evolve as societies demand stronger analytical, problem-solving, and
guantitative reasoning skills. Traditional approaches rooted in memorization and procedural techniques are
increasingly being complemented—and in some cases replaced—by pedagogies that emphasize conceptual
understanding, application, creativity, and reasoning. This article provides an in-depth examination of
contemporary trends in mathematics teaching, including theoretical foundations, instructional strategies, use of
educational technologies, assessment approaches, and current challenges. It highlights how effective instruction
is becoming more student-centered and inquiry-based, while still recognizing the importance of procedural
fluency. The paper concludes that the future of mathematics education lies in dynamic, adaptive, and context-
sensitive teaching models designed to meet diverse learner needs in a rapidly changing world.
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Introduction

Mathematics holds a unique status among academic disciplines due to its universality and foundational
role in shaping human understanding of the natural and technological world. From daily financial decision-
making to advanced scientific research, mathematical competence influences personal, professional, and
societal development. Yet, mathematics is also a subject that often evokes anxiety, misconceptions, and
resistance among learners. This paradox underscores the central challenge for educators: how to make
mathematics meaningful, accessible, and engaging while ensuring deep, long-term understanding. Over the last
three decades, educational reforms have emphasized active learning, real-world problem solving, and
integration of digital resources to develop students’ mathematical competencies. As globalization accelerates
and technology transforms industries, mathematics education must prepare students for fields requiring logical
reasoning, data literacy, and innovation, making pedagogical evolution critical.
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Theoretical Foundations of Mathematics Teaching

The philosophical and psychological foundations of mathematics education guide instructional practice
and influence curriculum design. Constructivist theory proposes that learners construct knowledge actively
rather than passively receiving it, meaning that students interpret new information through prior experiences.
In mathematics, this involves exploring relationships, recognizing patterns, forming conjectures, and refining
ideas through reasoning. Cognitive learning theories, influenced by scholars such as Piaget and Vygotsky, further
emphasize stages of development, memory organization, and social interaction in knowledge construction.
Vygotsky’s concept of the Zone of Proximal Development (ZPD) illustrates the importance of guided assistance,
which enables learners to accomplish tasks they could not complete independently. Sociocultural perspectives
stress that mathematics is not merely abstract knowledge but is shaped by cultural practices, language, and
collaborative meaning-making. These frameworks collectively support an instructional shift toward student-
centered pedagogy, where discourse, inquiry, and reflection play integral roles.

Pedagogical Approaches in Mathematics Education

Teaching mathematics today requires flexible use of diverse methods that cultivate conceptual
understanding and procedural fluency. While traditional teacher-directed instruction remains valuable for
introducing techniques and reinforcing foundational skills, modern approaches emphasize active student
engagement. Inquiry-based learning encourages learners to explore mathematical ideas through questioning,
investigation, and discovery, empowering them to build their own understanding. In problem-based learning
(PBL), students confront complex, real-life problems without predetermined solutions, requiring deep reasoning,
collaboration, and perseverance. Collaborative learning environments allow learners to exchange ideas,
construct shared solutions, and articulate their thinking—a process that deepens understanding and reveals
misconceptions. Another key strategy is differentiated instruction, which acknowledges the diverse learning
styles, abilities, and backgrounds within a classroom. By providing varied entry points, learning pathways, and
assessment options, teachers can support student progress more effectively. These pedagogical models promote
autonomy, critical thinking, communication, and creativity, aligning mathematics education with 21st-century
skill demands.

Integration of Technology in Mathematics Teaching

Technology, when thoughtfully integrated, has the potential to transform mathematics education by
enriching instruction, enabling visualization of abstract concepts, and facilitating personalized learning. Tools
such as GeoGebra, Desmos, graphing calculators, and Computer Algebra Systems (CAS) allow students to
manipulate variables, model functions, and see immediate feedback, thus strengthening conceptual
understanding. Digital platforms support self-paced learning, providing tutorials, simulations, and adaptive
exercises that respond to individual student performance. Furthermore, data-rich activities expose learners to
real-world applications of statistics and analytics, bridging theory and practice. The use of virtual manipulatives
enhances understanding of geometric, algebraic, and numerical structures through interactive exploration.
However, technology is not a substitute for sound pedagogy; its successful use requires teacher competence,
curriculum integration, and purposeful task design. Without guidance, students may become overly reliant on
tools or fail to engage deeply with mathematical processes. Therefore, educators must balance technological
benefits with conceptual rigor.

Assessment Strategies

Assessment in mathematics must evolve beyond traditional examinations to reflect the multifaceted
nature of mathematical understanding. Formative assessment plays a critical role in guiding instruction, offering
continuous feedback that helps teachers adjust their planning and supports students in monitoring their own
progress. Techniques such as reflective journals, peer evaluation, interactive quizzes, and class discussions
capture thinking processes and reveal misconceptions. Summative assessments, including tests and final
projects, measure cumulative knowledge but should incorporate open-ended and contextualized tasks that
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evaluate reasoning and application rather than rote recall. Authentic assessment strategies—such as modeling
real-world situations, interpreting data sets, or designing investigations—provide richer opportunities to
demonstrate understanding. Effective assessment aligns closely with learning goals, encourages growth, and
promotes higher-order thinking skills such as analysis, synthesis, and evaluation. Ultimately, diverse assessment
forms nurture a deeper and more accurate picture of student learning.

Conclusion

Teaching mathematics in modern education demands a comprehensive and adaptive approach that
synthesizes traditional instruction with innovative, student-centered methods. As learners face increasingly
complex social and technological environments, mathematics instruction must equip them with not only
foundational skills but also the ability to reason, communicate, and solve unfamiliar problems. Integrating
technology, fostering inquiry, supporting collaboration, and employing diverse assessment strategies are
essential components of effective practice. Addressing persistent challenges—such as math anxiety, teacher
preparation, and resource inequities—requires coordinated efforts from policymakers, school systems, and
educators. Ultimately, mathematics education serves as a cornerstone of personal development and societal
progress, nurturing the analytical capacities necessary for future scientific discovery, economic growth, and
responsible citizenship.
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TEACHING GEOGRAPHY: NURTURING GLOBAL AWARENESS AND SPATIAL THINKING

Abstract
Geography education plays a crucial role in shaping students' understanding of the world, fostering a sense
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of global awareness, and equipping them with essential skills for navigating contemporary challenges. As the
world becomes increasingly interconnected, teaching geography has evolved beyond the study of physical
features and maps. It now encompasses human-environment interactions, sustainability, global issues, and the
use of technology in geographical analysis. This article explores the significance of geography education, effective
teaching methods, and the emerging trends in geography teaching that empower students to think critically
about their environment and the world around them.

Keywords:
geography education, spatial thinking, global awareness, human-environment interaction,
GIS, sustainability, teaching methods, geography curriculum.

Introduction: The Significance of Geography Education

Geography, as a subject, is integral to understanding the spatial and environmental dynamics of the world.
It enables students to comprehend the relationship between people and their environments, the physical and
human features of the Earth, and the processes that shape both. Geography education provides students with
the tools to explore the world’s regions, landscapes, and ecosystems, as well as the complex global issues
affecting people today.

Geography education is essential in fostering global awareness. As the world faces environmental,
economic, and political challenges, geography empowers students to examine these issues from multiple
perspectives. The subject not only broadens students’ understanding of the Earth but also develops their spatial
thinking and analytical skills, both of which are necessary for informed decision-making in everyday life.

The role of geography teachers is pivotal in guiding students through a curriculum that bridges the gap
between theoretical knowledge and real-world applications. This article aims to explore effective methods for
teaching geography and examine how the subject has evolved to meet the challenges of modern education.

1. The Importance of Geography Education

Geography education provides students with several key benefits, from fostering environmental
consciousness to enhancing critical thinking skills. It plays a central role in promoting civic engagement, global
citizenship, and awareness of the world’s most pressing issues.

Key Benefits of Geography Education:

1. Fostering Global Awareness and Cultural Understanding

One of the primary objectives of geography education is to develop global awareness. Geography allows
students to explore different regions, cultures, and societies, providing a broader perspective of the world.
Students learn about various social, economic, and political systems, fostering an understanding of global
interconnectedness and cultural diversity.

2. Understanding Environmental Challenges

With issues such as climate change, deforestation, pollution, and resource depletion dominating
global discussions, geography education plays a critical role in equipping students with the knowledge
needed to address these challenges. By studying ecosystems, weather patterns, and environmental systems,
students are better prepared to understand the complex relationships between humans and their natural
environments.

3. Developing Critical Thinking and Problem-Solving Skills

Geography encourages students to think critically about the world around them. They are tasked with
interpreting maps, analyzing spatial data, and examining geographic patterns. Through these activities, students
develop strong analytical skills that can be applied to other fields and everyday problem-solving scenarios.
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4. Spatial Awareness and Mapping Skills

Geography education enhances spatial thinking, helping students develop the ability to understand and
interpret spatial relationships. This includes understanding the layout of regions, reading maps, and interpreting
spatial data. These skills are increasingly important in a world that relies on technology for navigation, planning,
and resource management.

5. Promoting Sustainability

Geography education emphasizes the need for sustainable development. Students learn about natural
resource management, sustainable practices, and environmental conservation, all of which are vital for the long-
term well-being of the planet.

2. Effective Methods for Teaching Geography

Teaching geography requires engaging students through a variety of methods that promote active
participation, critical thinking, and practical applications of geographic knowledge. Several teaching strategies
have proven to be effective in geography education.

Key Teaching Methods in Geography Education:

1. Inquiry-Based Learning

Inquiry-based learning encourages students to ask questions, investigate problems, and seek solutions
through research and analysis. This method involves hands-on exploration of geographical phenomena, allowing
students to form hypotheses, test them, and draw conclusions based on evidence. This approach fosters curiosity
and develops students' problem-solving and critical thinking abilities.

Example:

Students might investigate the effects of urbanization on local climates by collecting data on temperature,
air quality, and population density, then analyzing the findings to draw conclusions about the relationship
between human activity and environmental change.

5. Conclusion

As Turkmenistan’s engineering education system strives to meet global standards, adapting modern
pedagogical approaches is essential. By integrating student-centered learning, problem-based learning, and
technology, the country can provide its students with the skills and knowledge necessary for success in the 21st-
century engineering workforce. While challenges exist in transitioning from traditional methods, a thoughtful,
well-supported shift toward modern pedagogies will undoubtedly result in more skilled, innovative, and capable
engineers who are ready to contribute to global technological advancements.
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TEACHING MATHEMATICS: BRIDGING CONCEPTUAL UNDERSTANDING AND PROBLEM-SOLVING SKILLS

Abstract

Mathematics is the cornerstone of modern education, essential for the development of analytical and
problem-solving skills. As the world becomes increasingly driven by technology and data, the importance of
mathematics in education cannot be overstated. This article explores the significance of teaching mathematics
in schools, the evolving pedagogical approaches, and the challenges faced by educators in imparting
mathematical knowledge. By examining both traditional and contemporary methods, the article provides insights
into how educators can help students develop both a deep understanding of mathematical concepts and the
ability to apply them in real-world situations.
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Introduction: The Role of Mathematics in Education

Mathematics is much more than a set of abstract concepts and calculations. It is a universal language that
describes patterns, structures, and relationships in the world around us. From the architecture of bridges to the
algorithms behind search engines, mathematics plays a vital role in shaping modern society. In the classroom,
mathematics education aims to provide students not only with the knowledge of numbers, equations, and
formulas but also with the cognitive tools necessary for logical reasoning, critical thinking, and problem-solving.

The global importance of mathematics is evident in fields like science, technology, engineering, and finance
(STEM), where mathematical proficiency is often a prerequisite. Furthermore, with the rise of data-driven
decision-making and the increasing influence of artificial intelligence, teaching mathematics has become even
more essential in preparing students for the future. This article delves into the methods and approaches that
make mathematics teaching effective and explores the key challenges and opportunities facing educators in this
field.

1. The Importance of Teaching Mathematics

Mathematics education is essential for a variety of reasons. It provides students with the foundational
knowledge required for many careers, particularly in STEM fields. However, the significance of teaching
mathematics extends beyond technical knowledge; it also fosters a range of cognitive skills that are crucial for
academic success and personal growth.

Key Benefits of Mathematics Education:

1. Critical Thinking and Problem-Solving Skills

Mathematics develops students' ability to think critically and solve problems. By engaging with
mathematical challenges, students learn how to approach problems methodically, analyze situations, and devise
solutions. These skills are applicable not only in mathematics but also in everyday life and other academic
disciplines.
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2. Logical and Analytical Reasoning

Mathematical reasoning helps students develop logical thinking. Through the study of algebra, geometry,
and calculus, students learn how to structure arguments, make logical inferences, and identify patterns in data.
These skills are essential in both academic research and professional problem-solving.

3. Real-World Application

Mathematics is deeply embedded in the real world. From managing finances to understanding
technological innovations, mathematics plays a crucial role in decision-making and practical tasks. By teaching
students how to apply math concepts in everyday scenarios, educators help them make informed choices in their
personal and professional lives.

4. Preparation for STEM Careers

In a world increasingly driven by technology, a solid understanding of mathematics is vital for students
pursuing careers in science, technology, engineering, and mathematics (STEM). Mathematics provides the
foundation for many of the technical skills required in fields such as computer science, engineering, and finance.

2. Effective Approaches to Teaching Mathematics

Mathematics teaching has evolved over the years, with new approaches focusing not only on
memorization but also on understanding the underlying concepts. The shift towards conceptual learning has
become more prominent as educators recognize the importance of fostering a deep understanding of math
rather than simply teaching students to perform calculations.

Key Approaches in Mathematics Education:

1. Conceptual Understanding Over Rote Memorization

One of the most significant shifts in math education is the emphasis on conceptual understanding. Instead
of relying solely on memorization of formulas and procedures, students are encouraged to understand the "why"
behind mathematical concepts. This approach allows students to build connections between different areas of
mathematics and promotes long-term retention and application of knowledge.

Example:

Instead of simply memorizing the quadratic formula, students are taught the process of solving quadratic
equations and how the formula is derived from completing the square. This helps them understand its application
in various contexts.

2. Problem-Based Learning (PBL)

Problem-based learning (PBL) is a student-centered teaching approach that presents students with
complex problems to solve. In mathematics, this could involve presenting a real-world scenario that requires
mathematical solutions, such as analyzing data trends, optimizing designs, or solving engineering problems. PBL
encourages collaboration, critical thinking, and practical application of mathematical concepts.

Example:

Students might work in groups to solve a problem involving budgeting for a community project, using their
understanding of percentages, algebra, and basic financial math.

3. Collaborative Learning

Collaborative learning encourages students to work together to solve mathematical problems. This
method fosters communication, teamwork, and peer learning, helping students approach problems from
multiple perspectives. Collaborative learning also helps to reduce math anxiety, as students can learn from one
another in a supportive environment.

Example:

In group settings, students can collaboratively solve complex word problems, share strategies for
approaching the solution, and discuss their reasoning processes.

4. Use of Technology in the Classroom

Technology has revolutionized the way mathematics is taught and learned. Tools such as graphing
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calculators, mathematical software (e.g., GeoGebra), and online learning platforms offer students the ability to
visualize mathematical concepts, experiment with simulations, and access a wide range of learning resources.
Technology allows for interactive and engaging lessons that cater to different learning styles.

Conclusion

Mathematics education is essential for developing critical thinking, problem-solving, and analytical skills
that students need to succeed in a rapidly changing world. By adopting innovative teaching methods, integrating
technology, and fostering a supportive learning environment, educators can help students build a strong
foundation in mathematics. As the world continues to rely on data, technology, and complex problem-solving,
the importance of teaching mathematics will only grow. With the right approach, mathematics can be a source
of empowerment, curiosity, and lifelong learning for students of all ages.
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Annotation
Turkmenistan, located in the heart of Central Asia, possesses a rich and diverse flora that includes
numerous species of medicinal plants. The traditional use of these plants has deep historical roots and continues
to play a significant role in the healthcare system and pharmaceutical research of the country. This article
examines the main groups of medicinal plants found in Turkmenistan, their pharmacological properties, cultural
importance, and prospects for sustainable use and development.
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Introduction
The flora of Turkmenistan represents one of the most diverse in Central Asia, with over 3,000 species of
higher plants, many of which are endemic to the region. The harsh climatic conditionsdeserts, mountains, and
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steppes have contributed to the evolution of unique plant species adapted to extreme environments. Among
them, medicinal plants have long been valued by the Turkmen people for their healing properties and are an
integral part of traditional medicine.

Since ancient times, Turkmen healers and herbalists (locally known as tebib) have used natural remedies
to treat common ailments such as fever, digestive problems, skin diseases, and respiratory infections. Modern
science has confirmed the effectiveness of many of these plants, opening new possibilities for the development
of herbal medicine and pharmacognosy in Turkmenistan.

Diversity and Classification of Medicinal Plants

The medicinal plants of Turkmenistan belong to different botanical families, including Asteraceae,
Lamiaceae, Fabaceae, Rosaceae, Amaryllidaceae, and Polygonaceae. The main types include aromatic herbs,
shrubs, and small trees that grow in various ecological zones from the Karakum Desert to the Kopetdag
Mountains.

Some of the most widely used medicinal plants include:

Liquorice (Glycyrrhiza glabra) — one of the most famous Turkmen medicinal plants, used for its
expectorant, anti-inflammatory, and antiviral properties. It is also an important export product.

Sage (Salvia officinalis) — valued for its antiseptic and antimicrobial action, commonly used in teas and
infusions.

Chamomile (Matricaria chamomilla) — known for its calming and anti-inflammatory properties.

Mint (Mentha longifolia) — used for digestive disorders and as a refreshing tonic.

Ephedra (Ephedra equisetina) — a desert plant containing ephedrine alkaloids, used in treating asthma and
colds.

Thyme (Thymus serpyllum) — used as a natural antiseptic and cough remedy.

Rosehip (Rosa canina) — rich in vitamin C, used to strengthen the immune system.

These plants are widely harvested both for domestic use and for pharmaceutical production.

Pharmacological and Therapeutic Properties

Medicinal plants are a source of biologically active compounds such as alkaloids, flavonoids, glycosides,
tannins, essential oils, and vitamins. These substances exhibit antibacterial, antiviral, anti-inflammatory, diuretic,
and antioxidant effects.

For instance, Glycyrrhiza glabra roots contain glycyrrhizin, which has anti-inflammatory and antiviral
properties and is used in the treatment of hepatitis and respiratory diseases. Ephedra species contain ephedrine,
a stimulant and bronchodilator used in respiratory therapy. Sage and thyme oils are effective natural antiseptics
used in treating sore throats and skin infections.

In the modern era, the pharmaceutical industry in Turkmenistan is exploring the scientific standardization
and industrial production of herbal medicines. Institutes such as the Institute of Chemistry of the Academy of
Sciences of Turkmenistan conduct research on isolating active components and studying their pharmacological
effects.

Ecological and Economic Importance

The sustainable use of medicinal plants is crucial for both biodiversity preservation and economic growth.
Overharvesting and habitat degradation threaten some valuable species, including Ephedra and Glycyrrhiza
glabra. Turkmenistan has established protected areas and reserves, such as the Kopetdag and Badkhyz reserves,
to conserve rare and endemic plants.

Furthermore, medicinal plant cultivation offers economic opportunities through the production of herbal
pharmaceuticals, essential oils, and cosmetics. International trade in medicinal herbs from Turkmenistan could
strengthen the country’s economic position while promoting ecological sustainability.

Conclusion

The medicinal plants of Turkmenistan represent a unique natural and cultural heritage. Their biological
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diversity, proven therapeutic value, and deep roots in traditional medicine make them essential to both science
and culture. Developing research, sustainable harvesting, and public awareness can ensure the preservation and
rational use of these valuable natural resources. Integrating traditional knowledge with modern pharmacology
may also open new perspectives for the healthcare and economic development of Turkmenistan.
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INFLUENCE OF ARTIFICIAL INTELLIGENCE ON FOREIGN LANGUAGE TEACHING IN MEDICAL COLLEGES

Abstract
Modern artificial intelligence (Al) technologies are significantly transforming approaches to foreign

language education in medical colleges. The greatest effect is achieved through the use of adaptive platforms,
chatbots, generative language models (LLMs), and automated feedback systems. Research confirms that Al
promotes personalized learning, the development of language competence, the formation of professional skills,
and increased student motivation.

Keywords:

artificial intelligence, generative Al, medical colleges, foreign language teaching, personalized learning,
intercultural communication, hybrid learning models, professional competences.

BsegeHue
NHTerpaumsa WUCKycCTBeHHoro uHTennekta (MUA) B meauumHckoe obpasoBaHMe MPUBOAUT K BCECTOPOHHEM
TpaHchopMaunmM TPAAULMOHHOIO y4ebHoro npouecca, B 0COGEHHOCTU MPU N3YYEHUU MHOCTPAHHbIX SA3bIKOB.
NccnepoBaHus, Taknme Kak pabota LWanaBuHoW wm coaBT. (2025), nokasbiBaloT, YTO ucnosib3oBaHue WU
CNOCOBCTBYET HE TONbKO MOBbIWEHNIO 3GGEKTUBHOCTM OBAAEHMA JIEKCMKON W rPammMaTUKOM, HO M aenaet
0byuyeHne bonee MHTEPaAKTUBHbLIM, MEPCOHANN3NUPOBAHHbBIM U UHTEPECHbIM AN1A CTYAEHTOB.

MU nossonset BHegpATb B 06pa3oBaTesibHy0 cpeay AMHaMMYEeCKne MapLLpyTbl 06y4eHUA, KOTopble Nerko
NnoAcCTpanBaloTCcA Noj TeMM, YPOBEHb 3HAHUI U MHAMBUAYAIbHbIE MHTEPECHI yYalmxca. Hanpumep, naatpopma
CAR-E (Coaching with Al-Reinforced Education) B yHMBepcuTeTe LMHUMHHATM npeaocTaBAAeT CTyAeHTam-
MeAMKaM BO3MOMKHOCTb M0Jly4aTb MIHOBEHHYIO 06paTHYIO CBA3b, PEKOMEHAAUNN U MHAUBUAYA/IbHbIE 3a4aHNUA,
a[anTMpoBaHHbIE NOA UX NPOLWAbIN ONbIT, NPo6ebl B 3HAHMAX, CTUIM MbILLIEHMA M NaHbl NPOdeCcCMoHaNbHOIo
pa3sutma. MNoaobHblie BMPTyasibHblE KOYYM W 4aT-b60Tbl peanunsyloT TbIOTOPCKME GYHKUMKM, 3aMeEHAs WU
[0NoHAA paboTy npenogasaTtesnis, YTO OCOOEHHO aKTya/ibHO B YC/I0BMAX OOJbLION YY4ebHOM Harpyskn uau
CMellaHHoro popmarta obyyeHus.

Al-TeXHONI0TMK NO3BONAOT NPOBOANTL AMHAMMUYECKYHO AMArHOCTUKY YCNEXOB 3@ CHET PeryaapHbIX TECTOB,
aHa/M3a OWNBOK, MOTUBALMOHHbIX NOACKA30K U peKomeHZauuii no ganbHenwum gencrenam (BERT-moaenw,
case-based resource systems). bonee Toro, coBpeMeHHble CUCTEMbI PAcNO3HaOT SMOLMOHANbHOE COCTOAHUNE U
YPOBEeHb cTpecca obyuatolmxca, npeanarana NnogaepKKy Uin U3MeHAs 3aaaHna Ha bonee noaxoadALLME C TOYKK
3pEeHUA KOTHUTUBHOW M MEHTANIbHOM Harpysku. BC€ 3TO CyLLeCcTBEHHO CHWUMKAeT PUCK BbIFOpaHMA, NOmoraeT
NOAAEPKMBATb MOJIOKUTEbHBIA 3IMOLMOHA/BbHbIN HACTPOM Y CTYAEHTOB, a TaKke GOpMUPYET Y HUX HABbIKM
CaMOCTOATEIbHOM OpraHM3auum yyuebHoro npouecca.

Takum obpasom, nHTerpauma MM B obyueHne MHOCTpaHHbIM A3biKkam A5 byayLwmnx meanKkos cnocobeTeyeT
nepexoay K rmbkum, MHAMBUAYANN3NPOBAHHbIM 0Opa3oBaTe/lbHbIM TPAEKTOPUAM, KOTOpble GOpPMUPYIOT He
TONbKO A3bIKOBYIO, HO W MENKKYNbTYPHYIO, KOMMYHUKATUBHYO, NPOdECCUOHANbHYID U MCUXONOTUYECKYHO
KOMMETEHTHOCTb.

NccnepoBaHue WHTErpauumM UCKYCCTBEHHOTO MHTENNEKTa B MpenofaBaHMe MHOCTPAHHbLIX A3bIKOB AA
CTYAEHTOB MeAULMHCKMX KoNneaKen ABNAETCA UCKNOYMUTENbHO aKTyaibHbIM MO HECKO/IbKUM MPUUYMHAM:

BbicTpoe pa3sutue UM npmeBoauT K rnybokMm npeobpasoBaHnam 06pa3oBaTebHbIX TEXHONOTMIA, MeHSAA
TpeboBaHMA K LMPPOBbLIM U A3bIKOBbIM KOMNETEHLMAM ByAyLLINX CNeLManmncTos.

MeanumHcKasa chepa TpebyeT OT BbINYCKHUKOB BAAAEHMA WHOCTPAHHbIMWU A3blKamMK ANA A0CTyna K
MUWPOBON Hay4yHOW MHPOPMALUM, KOMMYHUKAUMM C KOANEraMn U MauuMeHTamu B YCI0BUAX MEeLULIMHCKOTo
TYPM3Ma U MeKAYHAPOAHOIo COTPYAHNYECTBA.

Ncnonb3oBaHue agantusHbix MN-nnatdopm nossosdeT onepaTMBHO NoAcTpamBaTbh o0bpasoBaTesibHble
TpaeKkTopuu, obecneunsaTb NePCOHaNM3MPOBAHHOE 0ByYEeHME, YCUANBATb MOTUBALINIO U CHUMKATb KOTHUTUBHYHO
Harpysky.
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HayuyHblit aHanM3 HOBbIX METOAMK MOMOTaeT BbipaboTaTb peKomeHAauMmn no 3PpPeKTUMBHOMY, 3TUUECKU
B3BeLIeHHOMY W 6e3onacHOMY NpumeHeHuo MU B NoaroToBKe MeMLMHCKUX KaZpoB.

dMNMpMYECcKM BbisiBNeHHble 3¢deKTbl BHeapeHns WU B  aA3blkoBoe o06pa3oBaHMe MNO3BOAAT
ONTMMU3NPOBATb  Yy4YebHble MNporpammbl WM MOBLICAT  KayecTBO  MOArOTOBKM  CMELManucToB  Ha
MEXANCLMNANHAPHOM YPOBHE.

Hamu 6binn BbIGpaHbl HEKOTOPbIE HAy4YHble MeToabl AA UccnegoBaHua npobaems! MHTerpaumm U B
npenofaBaHWe MHOCTPaAHHbIX A3bIKOB B MEANLMHCKUX KOIedyKax.

MepBblt meToa, - aKcnepumeHTanbHoe obyyeHne (Pedagogical experiment), nossoann Ham
SMMUPUYECKU CPABHUTb Pe3ybTaTUBHOCTb TPAAULMOHHBIX U NMMN-accncTMpOBaHHbIX NOAX0A0B Npu 0bydYeHum
WMHOCTPaHHbIM f3blKaM HaMu 6blin BblbpaHbl N5 CpaBHEHWE TFPyMnbl CTYAEHTOB C U 6e3 MCNoNb30BaHMA
a4anTUBHbIX NAAaTGOPM, 4aT-60TOB M aBTOMATUUECKON NPOBEPKM NMUCbMEHHbIX 3a43aHUN.

BTtopoit meToa, - KOHTeHT-aHanu3 (Content analysis), mpuM MCMNoO/Ab30BaHMM KOTOPOro Hamu 6Hbin
nposeaeH bBUBIMOMETPUYECKMI N coAEpKaTeNbHbIA aHanu3 nybanKaumin, nporpamm obyvyeHus, CTyAeHYECKUX
paboT 1 yuebHbIX NNaTGopm A1 BbISBAEHUA TPEHAO0B M 0COBEHHOCTEN Ucnonb3oBaHna U B IMHIBOANAAKTUKE.

Tpetuin meTtog, - MmeToz negarormyeckoro HabatogeHus (Observational/Behavioral methods), npu koTopom
HamMu 6blM NpoBeAeHO cucTemaTuyeckoe HabnogeHUe B3aMMOLEWNCTBUA CTyAeHToB € MU-TexHosormamu
(Hanpumep, NoBeAEHYECKUX PEAKUMA B BMPTYasibHbIX CUMYAAUMAX UAW YaT-60Tax) U aHaNM3 SUHAMUKU UX
A3bIKOBOrO M KOMMYHWKATUBHOTO Pa3BUTUSA.

NccnepoBaHWe MHTErpaumm UCKYCCTBEHHONO MHTENIEKTA B NpPenogaBaHMe WMHOCTPAHHbIX A3bIKOB A/1A
CTYAEHTOB MEANUMHCKUX KONEAKEN ABNAETCA UCKAOUMTEIbHO aKTYasIbHbIM MO HECKObKUM MPUYUHAM:

BoicTpoe passutue UM npusoauT K rnybokMm npeobpasoBaHnamM 06pa3oBaTe/ibHbIX TEXHOOTUIN, MEHSA
TpeboBaHMA K UMPPOBbLIM U A3BIKOBBIM KOMMETEHLMAM ByAyLLMX CNEeLManncToB.

MegmumHckan cdepa TpebyeT OT BbINYCKHWMKOB BAAAEHWUA WMHOCTPAHHbLIMM A3blKaMW ANA AOCTyna K
MWPOBOI Hay4yHON MHOOPMAUUM, KOMMYHUKALMKU C KOJIJIEraMM U MauMeHTamu B YCNOBUAX MeAULIMHCKOro
TYpU3Ma U MeXAYHAPOAHOro COTPYAHMYECTBa.

Mcnonb3oBaHue agantmeHbix MW-nnatdopm no3BosSET OnepaTMBHO MOACTPamBaTb 06pa3oBaTesibHble
TpaeKkTopuu, obecneynBaTb NepcoHaNN3MPOBaHHOE 0ByUYeHMNe, YCUAMBATb MOTUBALMIO U CHUMKATb KOTHUTUBHYIO
Harpysky.

HayuyHblit aHaNM3 HOBbIX METOAMK MOMOTaeT BblpaboTaTb peKoMeHAauMmn No 3PPeKTUBHOMY, STUUECKU
B3BelUeHHOMY U 6e3onacHOMY NpumeHeHuo MU B NoAroToBKe MeguLUMHCKMX KaZpoB.

3MnNupUYeckn BblisiBNieHHble 3ddeKTbl BHeapeHus WU B  A3blkOBoe 06pa3oBaHME MO3BOAAT
ONTUMM3NPOBATL  Yy4ebHble MNporpammbl WM MOBLICAT  KayecTBO  MOAFOTOBKM  CMELMAnUCTOB  Ha
MEXANCLMNINHAPHOM YPOBHE.

CoBpeMeHHble NUHIBOAMAAKTUYECKME NnaTdopmbl, mcnonbsyowme MU, obecneumBaloT He TONbKO
WHAMBUAYANIU3ALMIO TPAEKTOPUIM U3y4YeHMA A3bIKA, HO W MOJIHOLEHHYIO WHTEepPaKTUBHOCTb Onarogaps
BUPTYaZbHbIM CUMYAUMAM U YaT-60Tam. Pa3BuUTUE reHepaTUBHbIX A3bIKOBbIX Mogenen (Hanpumep, GPT-4)
NMo3BOAINIO CO343BaTb MeAMULMHCKUX "BUPTYasbHbIX MNaUMEHTOB", C KOTOPbIMM CTyAEeHTbl OTpabaTbiBatoT
A3bIKOBbIE M NPOodeccnoHabHbie HaBblKW B UMUTAUMKN KAMHUYECKUX CLLEHAPUEB.

WUccneposanua (Aijun, 2024; Holderried et al., 2024) noKa3sbiBatoT, YTo Takue MU-MHCTPYMEHTbI CNOCOBHbI:

v\ reHepupoBaTb pPeasUCTUYHbIE AMANOMM B PEXUME PeaNbHOro BPEMEHM, BK/OYAA C/OMKHblE
KAMHUYECKUE CUTyaLuu;

v' obecneunsatb cTyZeHTaM rMBKyto 06paTHYIO CBA3b, aBTOMaTUYECKU GpUKCUpyA OWnBKKM, npobenbl B
TEMaTUKe paccnpoca, Ka4ecTBo BONPOCOB U CHOPMMPOBAHHbBIX TMNOTES;

v’ GopMMpOBaTb pPEKOMEHZAUMM MO YAYYLEHUIO KOMMYHMKATUBHbLIX CTpaTerMii M pasBuUTMIO
NPodUIbHON NEKCUKY;

v/ OTCnemBaTb NPOrpecc, AasBaTb OTYETbI MO K/AKOUYEBbLIM KIMHUYECKUM M A3bIKOBbIM KOMMETEHLMAM.
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B yactHoctu, Holderried et al. (2024) nokasanu, uto 4aT-60T Ha 6a3e GPT-4 He TO/NIbKO BOCMPOM3BOAMUT
CUEHapuKn onpoca nauMeHTa, HO U FreHepuUpyeT CTPYKTYPUPOBAHHYO 0BpaTHYHO CBA3b O MOIHOTE aHaMHe3a U
KOMMYHMKaTUBHbIX OWKnOKax. bonee 99% B3aumogencTeuii mexay cryaeHtamm n UU-cumynatopom 6biam
NpW3HaHbl 06yYatoLWMMK, a YyPOBEHb MEAULIMHCKOMN JOCTOBEPHOCTM OLEHEH 3KCNEPTaMM KaK OYEHb BbICOKUA.

Kpome TOro, uccnenoBaHUA [0KA3bIBAOT, UTO NEPCOHANN3MPOBAHHAA NOAAEPKKA M TMOKaA CNOKHOCTb
334aHUN  CYLWECTBEHHO CHWMXKAIOT YPOBEHb TPEBOMHOCTM Y YYaLLMXCA, MOBbLIWAA YAO0BOALCTBME U
camo3PpPeKTUBHOCTb NPU U3YyYEHUN MHOCTPAHHDIX A3bIKOB C NomoLbto NN,

Takum obpazom, nepcoHanmsaumsa yepes MU 3akN04aeTCA He TONbKO B aJanTaumMm IEKCUKM M TEMMA, HO
W PacKpbIBAaeT HOBblE BO3MOXKHOCTM A1 UMMEPCUOHHOIO 0byveHuA, GOpMUPOBaAHMA KIMHNYECKOTO MbILNEHWNSA
W Pa3BUTMA IMOLLMOHAIBHOTO MHTENIEKTA Y ByAyLLMX MeANKOB.

CTOUT OTMETUTb 4YTO POJb TFEHEPATUBHOIO WCKYCCTBEHHOrO uWHTennekta (UMW) B coBpemeHHOM
obpasoBaHUM npuobpeTaeT BCE 60/bLIYIO 3HAYMMOCTb M MHOroacnekTHocTb. Mo lzquierdo-Condoy (2025),
6onblune AsbikoBble moaenn (ChatGPT, Gemini, Claude) He TONbKO yAyYLWIAOT JANHTBUCTUYECKMIA output
CTYAEHTOB, HO W MO3BONAKT aHAAM3MPOBaTb NMPOGECCUOHANIbHYIO NEKCUKY, NEPEBOANUTb C/OXHbIE TEKCTbI,
reHepupoBaTb CLLEEHAPUM ANANOrOB. ITU BO3MOMKHOCTM CYLLECTBEHHO PACLUMPAIOT TPAAULMOHHbIE NOAXOAb! K
obyuyeHuto, obecneunsas bonee rnyboKoe NorpyKeHme B NnpeameTHY0 06/1acTb U Pa3BUTUE KOMMYHUKATUBHbIX
HaBbIKOB HA HOBOM ypoBHe. IPPEKTUBHOCTb MCNOIb30BAHMA TaKMX reHEPATUBHbIX MOAeNen NnoaTeepXKAaeTCs
pe3ynbTatamm TeECTUPOBAHMA, B KOTOPbIX GPT-4 1 Bing noKka3biBatoT NOKasaTe b NpaBubHbIX 0TBETOB 88.1% U
86% cOOTBETCTBEHHO, YTO 3HAUYMTENbHO Bblle CpeHero pesynbtata ctyaeHTos — 74.6%. 3To cBuaeTenbcTByeT
0 ToM, 4To WM CTaHOBMUTCA He TONbKO BCMOMOTraTe/IbHbIM WMHCTPYMEHTOM, HO M aKTUBHbIM YYaCTHUKOM
o6pasoBaTesIbHOro nNpouecca, CNocobCTBYOLWMM MOBbILEHWIO Ka4yecTBa YCBOEHMA MaTepuana.

OpHaKko BHegpeHne MU B 06pasoBaTenbHYO NPaKTUKY CONPAXKEHO C PAAOM 3TUYECKUX U NeSarornyeckmx
BbI30BOB. OnpeseneHHble PUCKU UCNOb30BaHUA MU cBA3aHbl C BO3MOMKHbBIM CHUMXKEHWEM CAMOCTOATENbHOCTHU B
obyyeHun, owMOKaMM B UHTEPKY/NbTypasibHOM KOMMYHUKALMKU, a TaKKe HeobxoAuMMOCTbio pasBuUTUA
KpUTUYECKOro MbilwieHuna y ctyaeHToB (Aijun, 2024; Izquierdo-Condoy, 2025). Ba*kHoW 3agayeirt CTaHOBUTCSA
obecrneyeHne 6GanaHca MexAay WCMNONb30BaHMEM COBPEMEHHbIX TEXHOMOMMA U COXPAaHEHUEM JINYHOWM
OTBETCTBEHHOCTM W MNO3HABATE/NIbHOM aKTMBHOCTM y4yawmxcs. Kpome TOro, He MeHee BaXHO Y4YMUTbIBaTb
AnpakTMyeckme TpeboBaHMA M HeobxoaAMMOCTb MHTerpaumm MN-MHCTPYMEHTOB B y4ebHble NPOorpammbl C y4eTOM
NPUHUMMNOB 3TUKKM, KOHOMAEHLMANBHOCTM AAHHbIX M MpenoaaBaTeNbCKoro KoHTposs. MoaobHbi nogxop,
NO3BOJIUT MAaKCUMa/IbHO 3PPEKTUBHO MCNONBb30BaTb NOTEHLMAN reHepaTuBHOro MU, MUHUMKU3UPYA NpK STOM
BO3MOMHble HEFAaTUBHbIE NOCNEACTBUA.

Takum obpasom, posb reHepaTMBHoro MM B obpasoBaTesibHOM chepe COCTOUT He TONIbKO B PacLLUMpPeHnn
bYHKLMOHaNbHbIX BO3MOXHOCTElM y4yebHOro npouecca, HO MU B HEOHBXOAMMOCTU MPOAYMAHHON 3TUYECKON M
MeTOANYECKON MHTEerpaumm, obecneynBaroLLei KauecTBEHHOE U OTBETCTBEHHOE 0byYeHMe.

MpaKTUYecKkne acneKkTbl BHeAPEeHWUA reHepaTMBHOro MU B 06pa3oBaTesibHbIM MPOLLECC MEeAULMHCKUX
KONnenKen CTaHOBATCA KAOYEBbIMKW A5 MOBbILWEHMA KavyecTBa NOAFOTOBKKM Byaywmnx cneumanuctos. K yncay
Hambonee BocTpeboBaHHbIX UU-UHCTPYMEHTOB A1 MEAMUMHCKUX KOoANegyKel OTHOCATCA 4YaT-60Tbl gns
O0TPabOTKM MHTEPBbLIO C NALMEHTOM, CUCTEMbI aHa/IM3a NMUCbMEHHbIX 3343aHWUIM, reHepaumsa MyabTUMOZAANbHbIX
3afaHuit  (LinguaMed, GPT), uWHTEpaKkTUBHble CUMYAAUMM U nnaTPopmbl NPOBHOro TECTUPOBaHUA
(MedSchoolCoach). Takue TexHonornmn cnocobcteytoT 60s1ee PeanUCTUYHOMY U NPaKTUKOOPUEHTUPOBAHHOMY
obyyeHUto, NO3BONAA CTYAEHTAaM OTTauMBaTb HaBblKM OOLWEHWMA, KPUTUYECKOFO MbIWAEHUA W peLleHun
npodeccnoHasbHbIX 3a4a4 B 6e30NacHOM U KOHTPOMPYEMOW cpese.

Yuan (2025) oTmeuaeT, 4To BHeapeHue NN B ayaMTopuio CTUMY/IMPYeT OCBOEHME A3bIKOBbIX HABbLIKOB,
yAydlaeT COTPYAHMYECTBO MeXAay CTyAeHTaMuM W AaeT AOCTyN K aKTyalbHbIM pecypcam. ITo co3gaeT
6naronpuATHble YCNOBMA ANA MHTErpaumMm TEOPETUYECKMX 3HAHWA U MNPaKTUYECKUX YMEHWW, paclumpset
BO3MOMHOCTM A/15 rpynnoBoi paboTbl M CNocobCTBYET PasBUTUIO LMPPOBOI FPAMOTHOCTH.
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Kpome Toro, Zhui (2024) nog4yepKMBaEeT, YTO «TEXHONOIMYECKNE OOCTUNKEHUSA CYLLECTBEHHO GOPMUPYIOT
MeanUMHCKoe o06pa3oBaHWe, nNpMBOAA K  PagMKaNbHbIM  CABMFaM B MOAXOAaX K obydyeHuio U
npenogaBaHuio». 3T M3MEHeHUA TpebyloT aganTauum Kak y4vyebHbiXx nporpamm, TaK W nNedarormyeckmx
CTpaTerui, 4to No3sosseT 0b6pasoBaTe/ibHbIM yYpeX4eHUAM COOTBETCTBOBATL COBPEMEHHbIM TpeboBaHUAM U
OXMOAHUAM KaK CTYAEHTOB, TaK U MeAULMHCKOro coobLLecTsa B LLE/IOM.

B pesynbTaTe mHTerpauma UN-MHCTPYMEHTOB B MpaKTUYecKoe obyyeHne MeauLMHCKUX KonneaKein He
TONbKO MoBbIWaeT 3$PEKTUBHOCTb MNOAFOTOBKM CMELMANUCTOB, HO M TpaHCOOpPMUpPYeT camy napagurmy
MeANUMHCKOro 0bpasoBaHuA, Aenas ero 6osee AUHAMMYHBIM, MHTEPAKTUBHBIM U OPUEHTUPOBAHHbLIM Ha
peanbHble NpodeccMoHanbHble 33434,

3akno4veHue

MCKYyCCTBEHHDbIA  WMHTENNEKT CTAaHOBUTCA Bce 6o0nee  3HAYMMbIM M MOLLHBIM  Pecypcom  anA
COBEpPLUEHCTBOBAHMA MpPEenofaBaHUA WHOCTPAHHbIX A3bIKOB B MEAMUMHCKUX KOAnegKax. MCKYCCTBEHHbIN
WHTENNEKT ABNAETCA MOLLHbIM MHCTPYMEHTOM A1 COBEPLUEHCTBOBAHMA NPENOAaBaHMA MHOCTPAHHbIX A3bIKOB B
MEAMUMHCKUX KoNneaxKax, MNoAAep’KMBAeT MNepcoHaNM3MPOBaHHOe obyyeHne, cnocobcTeyeT pasBUTUIO
pedaekcnn n npodeccuoHanbHbIX KOMNeTeHUMA. brarogapa Bo3moxkHocTam MW obpasoBaTenbHbIM npolecc
npuobpeTtaer 6osiee aganTUBHbIA M TMOKMIA XapaKTep, NO3BOJIAS YUNTbIBATb MHAMBMAYA/IbHbIE NOTPEOHOCTU
Ka*KAOro CTyAeHTa M co34aBaTb YCNOBMA 1A rNyOOKOro 0CMbICIEHMA U3yYaeMOoro matepuana. 3To CTaHOBUTCA
0COH6EHHO BaKHbIM B KOHTEKCTE MOArOTOBKM ByaywimMx MegULIMHCKUX CNEeunanmcToB, ANA KOTOPbIX BNageHue
A3bIKOM ABASETCS HEOTbEMJIEMOMN YacTblo MNPOGECCUOHANbHBIX KOMMYHUKALMIA UM MEXKYAbTYPHOrO
B3aMMOAENCTBUA.

MepcnekTnBbl panbHenwen uHTerpauym MU B obpasoBaTesibHble MPAKTUKW CBA3AHbl C PA3BUTMEM
rMopuaHbIX moaeneit obyvyeHus, B KOTOPbIX COYETAOTCA TPAAWMUMOHHbIE MeToAbl M mnepeaoBble UUdpoBble
TeXHoNorMn. Takne mMoaenn cnocobHbl 3HAUYUTENIBHO MOBBLICUTb KAYECTBO YCBOEHMA KaK S3bIKOBbIX, TaK WU
npodeccnoHasbHO OPUEHTUPOBAHHbIX 3HaHUN, obecneuymBas bonee 3PPEKTUBHYIO NMOATOTOBKY CTYAEHTOB K
peanbHbiM NpodeccMoHanbHbIM cuUTyaumam. Kpome Toro, mcnonobsosanve WM cnocobeteyeT yayylleHWto
MEXKKY/IbTYPHON KOMMYHUKAUMKM, YTO MUrpaeT KAOYEBYD pPOJAb B COBPEMEHHOM r106a1M3MpoBaHHOM
MeOMLMHCKOM KOHTeKcTe. CTyaeHTbl OOpeTaloT HaBblKM HE TOJIbKO A3bIKOBOMO B3aMMOLEWCTBMA, HO M
NMOHUMAHMUA KyNbTYPHbIX OCOBEHHOCTeN, 4To cnocobeTByeT 6osee ycnewHomy npodeccroHasibHOMY W
JINYHOCTHOMY Pa3BUTHUIO.

Takum obpasom, MHTErpaLma UCKYCCTBEHHOIO MHTENIEKTA B CUCTEMY OBYyYeHUA MHOCTPAHHbIX A3bIKOB B
MEANUMHCKUX KoNneasKax OTKPbIBAaeT HOBble FOPM3OHTbI A1 NefarorMku, CTUMyAMpya MHHOBALMM, NOBbILWan
MOTUBaUMIO U 3dpPeKTUBHOCTb y4eOHOro npoLecca, a Takke GopmUpys y CTYAEHTOB KAOYEBLIE KOMMETEHLMM,
HeobxoaMmble B BbICTPO MEHAIOLLEMCA MUPE MeLULMHDBI U HAYKMU.

CnMCOK UCNONb30BaHHOM IUTepaTypbl:

1. WanasuHa A.A., WesuoBsa H0.B., MnoTHoBa C.B. MCKyCCTBEHHbIA MHTENNEKT KaK MHCTPYMEHT MOBbIWEHUA
3¢ PEKTMBHOCTM NpenoAaBaHMA MHOCTPAHHbIX A3bIKOB CTYAEHTaM-MeANKaM U MHTepeca 06y4YaroLLmnxca K 4aHHOM
aucumunanHe // Cardiovascular Therapy and Prevention. — 2025. — [aTta ny6ankaumu: 30.01.2025.

2. Aijun, Y. Artificial Intelligence in Language Teaching: Ethical and Pedagogical Challenges // Journal of
Education and Al. — 2024. — Vol. 12, No. 2. — P. 53-66.

3. lzquierdo-Condoy, D. Generative Language Models and Professional Language Acquisition: A Comparative
Study // Language Teaching & Technology. — 2025. — Vol. 9, No. 1. — P. 87-99.

4. Yuan, L. Al-driven Classroom Practices in Medical Colleges // Medical Education Review. — 2025. — Vol. 33,
No. 4. — P. 120-130.

5. Zhui, M. Technology-driven Transformations in Medical Education // Trends in Educational Technology. —
2024. — Vol. 18, No. 3. — P. 71-84.

6. LinguaMed — obpa3soBaTenbHasa naatdopma 4aa MyAbTUMOAANbHOIO 06yYeHMA B MeAULIMHCKUX KoNnegKax
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[2nekTpoHHbIN pecypc]. — Pexkum goctyna: https://linguamed.org/ (gaTta obpauieHns: 12.11.2025).

7. MedSchoolCoach — nMnatdopma nNpobHOro TECTUPOBAHUA W CUMYAALMA [AA  CTYAEHTOB-MEeOUKOB
[2nekTpoHHbIN pecypc]. — Pesxknm goctyna: https://medschoolcoach.com/ (gata o6pauienns: 12.11.2025).
8. GPT — bosbwasa A3bikoBaa Mogenb 0T OpenAl [2neKTpoHHbIM pecypc]. — Pexum pgoctyna:

https://openai.com/gpt (aata obpaweHuma: 12.11.2025).
© ABepkoBa A.A., 2025

YAK 39
Awwuposa M.
CryneHTKa
TYPKMEHCKMI HAaUMOHANbHbIA MHCTUTYT MUPOBBIX A3bIKOB UMeHM JJoBneTMmammeTa Asaam
r. Awxabag, TypKMeHUCTaH

PA3BUTUE METAHABbIKOB B LiMdPOBOI OGPA3OBATE/IbHOWM CPEAE

AHHOTauuA

[JaHHaa aHHOTauMA nOCBALWLEHA aHaNM3y BO3MOXKHOCTEM W CcTpaTerMit pasBMTUSA METaHaBbIKOB
(HapnpeameTHbIX, YHUBEPCaNbHbIX KOMMNETEHLUMA) B YCAOBMAX aKTUBHO TpaHchopmupylolleincs unpposomn
obpasoBaTtenbHOM cpeabl. MeTaHaBbIKM, TaKMe KaK KpUTUYECKOE MbILW/IEHWUE, KPEaTUBHOCTb, CaMoperyiaumsa u
KOMaHAHan paboTa, CTAaHOBATCA KNHOYEBLIMM A8 YCMNELWHOW aAanTalnmn YeNoBeKa B BbICTPO MeHsoWeMca Mupe
W Ha pbIHKe Tpyaa.

Kniouesble cnosa:
MeTaHaBbIku, undposas cpeaa, reimudunkaums, VR/AR, Kputuueckoe mbluieHue,
camoperynsums, neaarormyeckme MHHOBaLUM.

LUundposan obpasosatenbHas cpega (LLOC) cerogHa sBnseTcA He NpoCcTo Habopom MHCTPYMEHTOB, @ HOBOW
peanbHOCTblO, Tpebylolleld nepecmoTpa TPAAMUMOHHLIX MeAarorMyecknx noaxodos. [NaBHbIM BbI3OBOM
CTAaHOBUTCA He nepegavya WMHOOPMALMKM, A pPa3BUTME Y YYaLLMXCS METAHABbIKOB. I3TU YHWMBEpPCA/bHbIE
KOMMNETEHLMN, TaKME KaK KPUTMYECKOE MbIL/IEHME, KPeaTMBHOCTb M CaMoopraHusauma, Heobxoaumbl gns
ycnewHown agantauym 8 VUCA-mupe.

MeTaHaBbIKM CAYXKAT MOCTOM MeXKAY MOJIYYEHHbIMU 3HAHUAMM U UX MPAKTUYECKMM MPUMEHEHNEM B
HenpeacKkasyembix cuTyaumax. OHM NO3BONAKOT YE/IOBEKY CaMOCTOATENbHO CTaBUTb LLe/IN, NJAaHUPOBAaTb CBOKD
[eATenbHocTb U 3GPEeKTMBHO pelaTb KOMMAEKCHble 3adayu. PasBuTMe 3TUX KOMMETEeHUUN sBAsAeTCA
CTpaTerMyeckKMM NPUOPUTETOM COBPEMEHHOro obpasoBaHuA. Liudposana cpesa npenocraBaseT yHUKaNAbHble
BO3MOXHOCTU ANA UX LeneHanpaBaeHHOro GopMmnpoBaHuA.

OcHOBHas YacTb: MHCTPYMEHTbI U METOANKN

Pa3BuUTME KPUTMYECKOrO MbIWIEHUA aKTUMBHO CTUMyAuMpyeTca 4yepes paboTty ¢ 6onblummm obbemamu
MHpopmaumm B ceTu. Yyawmeca BbIHYXKAEHblI MNOCTOAHHO aHA/NM3MPOBATb, MNPOBEPSATb AOCTOBEPHOCTb
WMCTOYHWKOB M CPaBHMBATb Pa3/IMUHble TOYKM 3peHuA. Mcnosib3oBaHWE AMCKYCCUMOHHbIX OHAaH-GOpPYyMOB U
nnatpopm pns PakTyekmMHra GOpPMUpPYET HaBblK aprymMeHTUPOBAHHOIO ocnapuBaHusa. Takum obpasom,
uMdpoBble MHCTPYMEHTbI MPEeBpPaLLLAOT NACCUBHOMO NoTpebutena nHGopmaunm B akTMBHOIO aHa/INTUKA.

KpeatnBHOCTb 3pdEeKTMBHO pa3BMBaAETCA Yepes UCNO/b30BaHNe UUMPPOBbIX MHCTPYMEHTOB ANA CO34aHuMA
COBCTBEHHOIO KOHTEHTA. ITO MOXKET 6bITb pa3paboTka MybTUMEANNHBIX NPOEKTOB, CO34aHMe BULEOPO/INKOB,
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NoAKaCcTOB WAW WMHTEPAKTMBHbLIX Npe3eHTaunin. Bo3moxKHOCTU rpaduyecknx peaaktoposB U naatdopm ans
COBMECTHOFO TBOPYECTBA MOOLWPAOT 3IKCMEPUMEHTbI M MOMUCK HeCTaHAAPTHbIX pelweHui. TexHonoruu
npesocTaBnAoT cBo60AY ANA BONOWEHNA NHOObLIX TBOPYECKUX MAEN.

Ona dopmMpoBaHUA KOMaHAHOM pPaboTbl M KOMMYHMKATMBHbIX HaBbIKOB LUMPOKO MCMOJb3YOTCA
061a4Hble TEXHONOTMK U NNATHOPMbI 415 COBMECTHOIO A0CTYNA K OKYMeEHTaM. Yyallmeca y4aTca pacnpenenatb
PON, CUHXPOHU3UPOBATL YCUANA U ONepaTUBHO 06MeHUBATLCA MHPOpMaLMelt B pacnpeseneHHbIX KOMaHAax.
BuaeokoHpepeHUMM WM 4YaTbl AaA FPynnoBoM paboTbl MMUTUPYIOT peasbHble paboune npoueccbl. 3TO
CNocobCTBYET Pa3BUTUIO LUPPOBOrO STUKETA U YMEHUA COTPYAHMYATD.

lerimnounkauma y4yebHOro npouecca ABAAETCA MOLLHBIM MHCTPYMEHTOM A/1A Pa3BUTUA MOTMBALUK M
MeTaHaBbIKOB. BBegeHWe 3/1eMeHTOB WUrpbl, TaKUX KaK PEUTUHIU, AOCTUNKEHMA W Harpagpl, CTUMyAupyeT
COpPEeBHOBATENBHOCTL W ynopcTBo. [leMmMnduULMpoOBaHHbIE 33daHMA 4YacTo TpPebyrlT cTpaTernyeckoro
NAAHWMPOBAHUA W ObICTPOrO MNPUHATUA peleHnid. ITO HanNpAMYH Pa3BMBAET HABbIKM CAMOKOHTPOAS W
LeneycTpemaeHHoCTH.

TexHoM0rMM BUPTYaNbHOM M AonosHeHHol peanbHocTn (VR/AR) co3galoT MMmepcuBHble cpeabl AN
NPaKTUYECKoro npuMeHeHUa MeTaHaBblkoB. B VR-cumynaumax yyawmeca MOryT pelatb C/AOXHble
NPOWN3BOACTBEHHbIE MM COLMANbHbIE NPOHAeMbl 6e3 pUCKA peasibHbIX NOCAeACTBUIN. ITO NO3BOAAET He3onacHo
oTpabaTbiBaTb HABbIKM MPUHATUA PELIEHUIA B YCAOBMAX HeonpeneneHHoCTU. WHTepPaKTMBHOCTb cpeapl
CnocobcTBYET rNYyOOKOMY NOTPYIKEHMIO U OCMbICTIEHMIO.

CNUCOK UCNOAb30BaHHO UTepaTypbl:

1. Monar, E. C. Undposas negarornka: MHCTPYMEHTbI, TEXHOJIOTUWN U TEHAEHLMW PA3BUTUA MeTaHaBbIKoB. — M.:
KpaiiT, 2024. — 360 c.
2. Pobeptc, A. N. TeimnduKauma B 0OyYEeHUU: MOBbILLEHME MOTMBALUMM W PaA3BUTME YHMBEPCANbHbIX
KomneTteHuuin. — CMN6.: Mutep, 2023. — 215 c.
3. MBaHoBa, M. B. DopMmnpOBaHNE KPUTUYECKOTO MbILLJIEHUS B YC/I0BMAX MHOPMALMOHHOTO 0bLecTBa: po/ib
OoHnanH-nAaTpopm. — M.: MNMpoceelieHune, 2022. — 180 c.
4. Netpos, C. B. TexHonormm VR/AR B 06pasoBaHuMU: cO3gaHWMEe WMMMEPCUMBHOW cpeabl ANA pPa3BUTUSA
KpeaTnsHocTh. — KasaHb: KOY, 2021. - 295 ¢
5. CmupHoBa, A. O. Camoperynaums y4yebHOW [eATeNIbHOCTU B AWUCTAaHUMOHHOM dopmaTe: TeopeTUyeckune
OCHOBbI M NpaKTMyeckne mogenun. — Hosocnbupck: HIY, 2020. — 240 c.

© Awwuposa M., 2025

YOK 37
bartbipos b.,
MpenopasaTtens Kadeapbl A3bIKOB.
locypapcTBEHHOro MeAnLMHCKOro YHusepcuteta TypkmeHunctaHa umeHa MbipaTa Mappblesa.
Awwxabag, TYypKMeHUCTaH.

KOrAA NYYLUE BCErO Y4UTb MHOCTPAHHbINM A3bIK: BO3PACT,
HENPONNACTUYHOCTb U SODEKTUBHBIE CTPATEIUU

AHHOTauuA
B cTaTbe paccmaTtpumBaeTca BOMNPOC ONTUMAbHOMO BO3pacTa A1 U3yYeHUA MHOCTPAHHOIO A3blKa C TOYKU
3peHUsA COBPEMEHHbIX HEMPOHAYK U NIMHIBUCTUKN. AHAaNU3UPYIOTCA NPEeUMyLLLeCcTBa M 0COHEHHOCTM 0byyeHns B

97


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X MeXAayHapoAHbIM Hay4YHbIN KypHan «CUMBOAN HAaYKW» #11-1-1 / 2025

pa3Hble BO3pacTHble Nepuoabl: paHHee AeTCTBO, NOAPOCTKOBbLIA BO3pacT, 3penocTb. [oavyepkuBaeTcs, 4To,
HECMOTPS Ha CyLLecTBOBaHWE CEHCUTMBHOIO nepuoga Ansa 6e3aKueHTHOro MPOW3HOLIEHMA, CNOCOBHOCTb K
3pPEeKTUBHOMY M3YYEHUIO A3BIKOB COXPAHAETCA Ha MPOTAXKEHUU BCEM KU3HU bnarodapa HeMponaacTUYHOCTH
mo3ra. Ocoboe BHUMaHMe yaensetca GdakTopam, BIMAIOLWMM Ha yCnex, TaKMM Kak MOTUBaLMSA, MeToAbl 0by4YeHun
M MOrpy»KeHue B A3blKoBylo cpeay. CTaTbsA Npu3BaHa pa3BeATb MUQ O TOM, YTO YUYUTb SA3bIKM MOC/e OETCTBa
becnoniesHo, 1 NpeaaaraeT NpakTUYECKMe pekomeHaaumnm ana ydyawmxca atoboro Bospacra.
Kntouesble cnosa:
N3y4yeHume A3bIKoB, ONTUMAJIbHbIN BO3PACT, HEMPONAACTUYHOCTb, CEHCUTUBHBIN Nepuoa, GUANHIBU3M,
MeToAbl 06yYeHUsA, MOTMBALMA, aKLLEHT, KOTHUTUBHOE pa3BUTHE.

BsegeHue

Bonpoc o Tom, Korga ke /yylle BCero HaumHaTb Y4uUTb MHOCTPAHHBLIM A3bIK, BOJIHYET U poguTenei, u
B3POC/IbIX, PELWMBLUMX 3aHATbCA camMoobpasoBaHuem. CyliecTByeT PacnpoCTPaHEHHOE MHEHWE, 4YTO OEeTU
CXBaTbIBAlOT A3bIKM «HA NIETY», @ B3POC/ble 0b6peyeHbl Ha AONTUIA U MyYUTENbHbIN NpoLecc. Tak /1M 3TO Ha CamoMm
nene? CoBpeMeHHas HayKa gaet Ham bosiee CNoXHbIN, HO U bosiee 06HaAeKUBAOLWMIA OTBET.

1. «BoniiebHoe» OKHO: paHHee AeTcTBo (40 7 ner)

C TOYKM 3peHUA HEMPOBMONOINM, CYLLECTBYET TaK Ha3blBAaeMbIA KCEHCUTUBHbLIA NepUoa» A1 OCBOEHMUSA
A3blKa. JTO BPEMS, KOr4a MO3I MaKCMMasibHO BOCNPUMMUMB K YCBOEHUIO 3BYKOB, FPamMMaTMUECKUX CTPYKTYP U
MHTOHaUW.

o MpenmyuLectsa:

o WpeanbHoe nponsHoleHune. [leTn cnocobHbI CbILATb M BOCMPOU3BOAUTL TOHYaMLWME POHETUYECKME
HIOaHCbI, YTO B ByAyLLeM NO3BONSET UM rOBOPUTbL Be3 aKLeHTa.

o  WHTyuTUBHOE ycBOoeHMe rpammaTuKM. OHM yyaT A3blK He Yyepes Npasuna, a Yepes MNorpyxKeHue u
WMHTYMLMIO, NOA06HO TOMY, Kak OCBaMBAIOT POLAHOM A3bIK.

o ®opmupoBaHMe «A3bIkOBOro» mMosra. M3yyeHue aByx u 6onee A3bIKOB C AeTCTBA CNocobCcTeyeT
Pa3BUTUIO KOTHUTUBHbIX QYHKLMNI, TAKMX KaK UCMOMHUTEIbHBIN KOHTPO/1b U MHOI03a4a4HOCTb.

2. TMBKMIA yM: NOAPOCTKOBLIN M MoI0A0M Bo3pacT (8-25 ner)

3TOT Nnepuoa ABNSETCA 30710TOM cepeamMHon. MO3r BCe elle COXPaHAET BbICOKYIO NNAaCTUYHOCTb, HO K 3TOMY
[,06aBNATCA Pa3BUTbIe KOTHUTUBHbIE CNOCOBHOCTM.

¢ [lpenmyuwecrsa:

o CosHaTenbHoe obydyeHue. MoApPOCTKM W monoable AN MOryT 3GGEeKTUBHO NONAb30BaTbCA
y4ebHUKaMm, MOHMMATb CNOXKHbIE TPaMMaTUYECKME NPaBUaa U CTPOUTb cTpaTernn obyyeHus.

o  Bblcokas moTuBaumA. A3bIK YACTO HyXKeH Aaa yyebbl, Kapbepbl, NyTewecTBUn MAM Ob6LLEHMA CO
CBEPCTHUKAMU U3 APYIUX CTPaH, YTO ABAAETCA MOLLHbIM CTUMY/IOM.

3. OnbIT U UeNeyCTPeMNIEHHOCTb: 3pesiblii Bo3pacT (25+ ner)

Mud 0 Tom, YTO B3POC/IbIM NO34HO YUNUTb A3bIKU, — OAMH U3 CaMbIX BpegHbIX. XOTA CEHCUTUBHbIN Nepuog,
AN GOHETUKU 3aKPbIT, Y B3POC/bIX YYaLMXCA €CTb CBON YHUKaNbHbIE MPEUMYLLLECTBA.

¢ [lpenmyuwecTsa:

o  MeTaKorHuTMBHbIE CcTpaTernn. Bapocabie Nyylle 0CO3HAlOT, KAK OHM y4yaTcA. OHM MOryT BblbMpaTb
noaxoasuipne um metoabl, 3dGEKTUBHO yNpaBiaTb CBOMM BPEMEHEM U pecypcamu.

o MotnBauus w© camoaucumnanHa. B3pocsble, Kak npaBuaoO, y4aT A3blK OCO3HAHHO MU
LesieHanpaBaeHHO, YTO KOMMNEHCUPYET BO3PACTHbIE U3MEHEHMUA B CKOPOCTU YCBOEHMA.

3akntoveHue

WNTaK, Koraa »Ke nyylle BCero y4muTb MHOCTPAHHbIN A3bIK?

e [1nA ngeanbHOro NPOM3HOLWEHUS — ly4ylle Ha4YaTb B PaHHEM AeTCcTBe.

e 119 KOMMNJIEKCHOIO M BbICTPOro pesynbTata — MAeaneH NoAPOCTKOBbIA U MOJIOA0M BO3pacT.
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e 117 0CcO3HaHHOrO U 3pPEKTUBHOrO 06YYEHUSs — HUKOrAa He NO34HO, M B3POC/bli BO3PacT MMEET CBOU
BECOMbIe NPenmyLLecTBa.

JNlyywee Bpems, 4yTobbl NnocaanTb Aepeso, bbino 20 neT Ha3aa. Cneaytoulee nyyllee Bpema — ceiyac. 31a
KMTalCKaa NOCN0OBULA KaK Heb3s Nydlle OTPaXKaeT CyTb U3YyUYeHUs A3bIKOB. HeBaXKHO, CKO/IbKO Bam /ieT. BaXKHbl
Ballle YKeslaHWe, FOTOBHOCTb 3aHMMATbCA PEeryaapHO M Bepa B COOCTBEHHbIE cubl. MO3r YeNoBEKA COXpPaHseT
CNOCOBHOCTL K 06yUYeHUto A0 rNyH6OKOM CTapOCTH, U U3y4eHUEe HOBOTO i3blka — OHa U3 NYYLIUX TPEHUPOBOK A1A
Hero.

CnNUCOK UCNoAb30BaHHOM NUTepPaTypbl:

1. Kuhl, P. K. (2010). The Linguistic Genius of Babies. [TED Talk]. — McchegoBaHuMaA B 061acTV BOCNPUATUA 3BYKOB
MAageHLaMuU.
2. Dehaene, S. (2021). «Kak mbl yummca. MoyeMy MO3F yuuTCA Aydlle, YeM MaLMHbI... MOKa». — KHura,
pacKpbiBatoLWwan HeEMPOBNONOrMYECKNE OCHOBbLI 0BYYEHMA, B TOM YUCIE U A3bIKaM.
3. Dornyei, Z. (2009). The Psychology of Second Language Acquisition. — Knaccuueckas pabota o ponu
MOTWBALMM B U3YYEHMN A3bIKOB.

© BatbipoB b., 2025

YAK 37
bekmypaposa b.,
3aBeayolan Kadeapon A3bIKOB
[ocynapCTBEHHONO MEeAULIMHCKOTO YHUBepcuTeTa TypKmeHucTaHa umeHn MblpaTta lNappblesa.
Awxabag, TypKMeHUCTaH

METOAMKA OBYYEHUA PYCCKOMY A3bIKY OETEN

AHHOTauuA
[daHHasa cTaTba noceAlleHa 0630py OCHOBHbIX METOAMK OOYy4eHWA PYCCKOMY A3bIKY AeTei KaK B
PYCCKOA3bIYHOM, TaK U B MHOA3LIYHOWM cpese. PaccmaTpuBatoTcA KatoueBble NPUHLMNMLI, KOTopble obecneynBatoT
3pPeKTUBHOE YCBOEHME A3bIKA, BK/IIOYAA Pa3BUTME BCEX YeTbipex BUAOB peyeBOi AeATeNbHOCTU: FOBOPEHMUS,
CNyWaHwuA, YyTeHna u nnucbma. Ocoboe BHUMaHME yaeNnaeTca UrPOBbIM MeTOA4aM, KOMMYHUKAaTUBHOMY noaxony
W MUCNO/Ib30BaHMUIO COBPEMEHHbBIX TEXHO/IOMUIA ANA NoAAEpKaHMA MOTUBALMKM U GOPMMPOBAHMA YCTONYMBBIX
A3bIKOBbIX HABbIKOB Y AeTei.

KnioueBble cnosa:
MeToAMKa, 0by4YeHUE, PYCCKUI A3bIK, AETU, KOMMYHUKATMBHbIN Noaxoa,

pevyeBan AeATeNbHOCTb, Urpa, pa3sutue.

BeeaeHue: ObyuyeHue PycCKOMY S3blKy B [LETCKOM BO3pacTe SB/SETCA OCHOBOMO/IAralolMM 3TANoMm,
KOTOPbIN onpeaenseT ycnewHoCTb AafbHeNwero pa3suTma pebeHKa, ero coumanmsaumio u obpasosaTesibHble
nepcrneKkTMBbl. Pycckunit asbiK, 6yayym 04HMM U3 MUPOBbIX A3bIKOB, TPEBYEeT He MPOCTOro 3ay4nBaHMA NPaBu, HO
1 GOPMUPOBAHUA ITYBOKOTO KOMMYHUKATUBHOIO HaBblka. MeToauKa 0b6yyeH s feTei CyLLecTBeHHO OTAnYaeTcs
OT NpenoaaBaHMA B3POC/bIM, MOCKO/IbKY OHa A0J/IXKHA Y4UTbIBaTb 0CO6EHHOCTU AETCKOWM NCUXONOTMUMU, BbICOKYHO
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NoTPebHOCTb B Urpe, 3MOLMOHANbHYHO BOBJ/IEYEHHOCTb WM KOPOTKYH MPOAO/IMKUTENbHOCTL KOHLLEHTPpauun
BHMMaHuA. CoBpemeHHas MeToAMKa OCHOBbLIBAETCA Ha NPUHLMME CUCTEMHOCTU U KOMMIEKCHOCTU, FAe KaKablit
A3bIKOBOW acnekT (poHeTUKa, IeKCMKa, FPaMMaTKa) U3yYaeTca He M30/IMPOBAHHO, @ B KOHTEKCTE KUBOK peydun.
JbPeKTUBHDBIA NeJarorMyecknii MPoUecc HamnpasJeH Ha CO3J4aHWe ecTeCTBEHHOW A3bIKOBOW cpeapbl M
CTUMY/ZIMPOBAHME aKTMBHOIO PeYeBOro B3ammogencTeus pebeHka. Ocoboe 3HaYeHMe MMeET paHHee Hayano
0b6yyeHus, Korga naacTMYHOCTb MO3ra NO3BOAET /IETKO YCBAMBATb HOBbIE 3BYKW M peyeBble CTPYKTYpbl. B aTom
npouecce BakHa posib NpenogasaTensa Kak ¢pacuamTaTopa (MOMOLLHMKA), KOTOPbIA HanpaBAseT, a He NpPoCTo
nepegaer 3HaHMUA.

OCHOBHble METOAMYECKME NMPUHLMMDBI

KomMMYyHWKaTUBHbIN noaxos,

KOMMYHMKaTUBHbIA MOAXo4 SABASETCA LEeHTpasbHbiM B 0byyeHuMM aetei. Llenb obyyeHus — HayuuTb
pebeHKa MCNO/1b30BaTb A3bIK B PEasIbHbIX }KU3HEHHbIX CUTYaLMAX. YPOKM CTPOATCA BOKPYT aKTyasIbHbIX 411 AeTei
Tem (Cembs, UrPyLLIKK, }KMBOTHbIE, LLKO/A), @ rpamMmMaTMYECKMe KOHCTPYKLMU BBOAATCA Yepes peyeBble 06pasLbl
W AManoru, a He Yyepes abcTpakTHble NpaBuAa.

e MNpuopuTeT roBopeHUaA: AKLEHT geslaeTca Ha TOM, YTobbl pebeHOK Kak MOXHO paHblle Haya/l rOBOPUTD,
He 60ACb OWMOOK.

e OYHKUMOHANbHOCTD: JIeKCUKA M rpaMMaTMKa U3y4aloTcA B KOHTEKCTE UX QYHKLMKM (Hanpumep, rnarobl
OBVXXEHUA N3y4yatoTcA BO BpeMs MOABUNKHOW UTPbl).

MpYHLMN UrpoBoro obyyeHnn

Urpa —3To BeayLWasn AeATe/IbHOCTb AOLKO/IbHOTO M MAaALLIEro WKOAbLHOIo Bo3pacTa. BkatoueHne nrposbix
TEXHOMOTMIM B npouecc 0b6bydyeHWs MOBbIWAET MOTUBALMIO, CHMMAET MCUXO/IOTMYECKOe HanpsXKeHve u
cnocobcTByeT HEMPOU3BONLHOMY 3aMOMUHAHUIO MaTepUana.

o InpakTnyeckue urpbl: Urpbl Ha 3aKpenneHue NeKCUMKU (N0To, AOMMHO), rpaMmaTMKK (cocTaBneHue
npeaoXKeHU C NOMOLLbIO KapToyeK), GOHETUKM (CKOPOrOBOPKU, NECEHKM).

Pa3BuTMe BUAOB peyeBon geatenbHocTU. MeToanKa AonkKHa obecneynBaTb cbalaHCMPOBaHHOE pa3BUTHE
yeTblpex KNoYeBbIX BUAOB PeYeBOi AeATENbHOCTHU:

e CnywaHue (AyanpoBaHue): Pa3BMBaeTca Yepes NpocaylwmBaHue OETCKMX CKa3oK, NeceHoK, CTUXOB, a
TaKKe 4epe3 BbIMONHEHNE WHCTPYKLMIA yuuTena. BasKHO WCMonb3oBaTb ayTeHTUYHble (HacToswwme)
ayavomaTtepwuanbl.

e foBOpeHue (YcTHas peyb): BkatovaeT guanornyeckyto (0TBeTbl Ha BOMNPOCHI, becena) M MOHONOTMYECKYIO
(nepeckas, onucaHve KapTWUHKM) peub. OCHOBHOW WMHCTPYMEHT — MOBTOPEHME, UMWUTALMA U CUTyaTUBHOE
obuleHune.

¢ YteHue: HaumHaeTca ¢ nsydeHusa BykB 1 3ByKOB (GOHETUYECKUI meToa), 3aTeM NepexoamT K C/IOr0BOMY
YyTeHMI0. PEKOMEHAYETCA MCNOb30BaTb KHUTU C KPYMHbIM LPUGOTOM U APKUMUN UAMOCTPALLMAMM.

e Mucbmo: BBoauTcsa nosxe, nocsie GopmMUPOBaHMA YCTHbIX HaBblKOB. HauMHaeTcA ¢ MPONUCbIBaHUSA
aN1eMeHTOB BYKB M C/I0B, 3aTeM — KOPOTKUX NpensorKeHui. Pa3Bute menkoit MOTOPUKK (pUcoBaHMe, nenka)
ABNAETCA BCMOMOraTeNbHbIM 3TanomM A1A NOArOTOBKM K NMUCbMY.

CNMUCOK UCNONb30BaHHOM INTepaTypbl:
1. Naccos, E.N. (2007). KoMmMyHUKaTUBHOE MHOA3bIMHOE OBpa3oBaHME: KOHLENUMA, MeToAbl, TEXHONOTUN.
Mocksa: lpoceeLlieHue.
2. ®omunyesa, M.®. (2001). BocnuTaHue y AeTei NpaBUAbHOIO NpounsHolleHua. Mocksa: MNpocselleHue.
3. JlbBoB, M.P. (2001). MeToauKa pa3BuTUa peun yyalmxca. Mockea: Akagemus.
© bekmypagosa b., 2025
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YAK 37
FaiiMnHasaposa b.,
Crapwwuit npenogasaTenb,
F'ynmeipaposa L.,
CTyaeHTKa,
TYPKMEHCKMI rocyAapCTBEHHbIN YHUBEPCUTET UMEHU MaxTymMKynu,
Awxabag, TypKMeHUCTaH

YHUKAJIbHOCTb AETEKTUBHbIX POMAHOB O3LWWWUNNIA XSMMETTA

AHHOTauuA

B cTaTbe noapobHO paccmaTpuBaeTca BKAaA Aslwimnnna XammMmeTTa B pa3BUTME aMEPMUKAHCKOro U MUPOBOTO
[eTeKTnBa. AHA/IM3UPYIOTCA OCHOBHbIE NPON3BEAEHMA NUCATeNs, er0 OPUTMHAbHbBIN XYA0XKECTBEHHbIN CTUb,
0COBEHHOCTU MOCTPOEHUA CHOXKETA, CUCTeMa nepcoHaxken n dunocodckan npobnematuKka. MokasaHo, KaKk B
NnpounsBeaeHMAX XaMMeTTa NPoABAAETCA Nepexos, OT K1acCUYECKOTo AETEKTUBA K COLMAIbHO-NCUXON0TMYECKOMY
1 punocodcKomMy, KaKk ero TBOPUYECTBO OTPaXKaET peasibHy0 AeNCTBUTEIbHOCTb AMEPUKM NepBOi NONOBUHbI XX
BeKa. OTaenbHOe BHMMaHME yAEeNeHo NOHATUIO «KecTKoro aetektmea» (hard-boiled fiction), sapoausweroca
6narogapa XaMmmeTTy, U ero BANSHUIO Ha MUPOBYIO IUTEPaTYPY U KUHemaTtorpad.

Kniouesble cnosa:
dawmnnn XammeTT, AeTEeKTUB, Hyap, peannsm, columanbHas KpUTUKA, aMepUKaHCKas anuTepaTypa,
ctunb, dunocodua npectynneHus, Cam Crneing,.

BeeaeHue

Oawwnnn XammeTT 3aHMMaeT ocoboe MecTo B UCTOPUU MMPOBOM AnTepaTypbl. Ero TBOpYecTBO CTano
NOBOPOTHbIM MOMEHTOM B PasBUTUU AETEKTUBHOIO *KaHpa. Ecan Aptyp KoHaH [oiinb, MTmnbept YectepToH U
AraTa KpucTu npeactaBaanm «30/10TOM BEK» KNACCUYECKOro MHTENNEKTYa/IbHOrO AeTEKTUBA, TO XOSMMETT BbIBEN
*KaHP Ha HOBbIV YPOBEHb YPOBEHb COLMAIbHOIO pPeannsma, rae NpecTynaeHne cTaao He NPOCTO 3arafakoi ana
YMa, a OTparkKeHMem MOopPasibHOro M 3KOHOMUYECKOro Kpu3mnca obuiecTtsa.

X3MMEeTT NepBbIM MOKa3asl, YTo NPECTYNn/ieHME MOXKET BbiTb HE OTK/IOHEHWEM OT HOPMbI, @ 3aKOHOMEPHbIM
CNeacTBMEM KOPPYNUMWU, MOPAsIbHOrO pPas/oXKeHua U 6esbicxogHOCTU. Ero repon KMBYT He B YIOTHbIX
aHIIMIACKMX 0COBHAKaX, a B rpA3HbIX Nepeynkax CaH-PpaHLUMCcKo U Hblo-MopKa; OHM He paccyKAatoT 0 MOTMBaX
NPECTYNHUKOB OHU C HUMW CTAZIKMBAKOTCA JIMLLOM K /inLy.

NcToprKo-coLManbHbIi KOHTEKCT TBOPYECTBA

Mucatenb GopmMUpPOBaCS B 3MNOXY SKOHOMUYECKUX KPU3MCOB, Be3paboTuupbl U pocTa NpecTynHocTu. 1920—
1930-e roap! B CLLUA 3TO Bpems, Koraa CTpaHa NepeXkunBana «CyXxoM 3aKOH», pacuBeT mMaduu, NOAUTUYECKYHO
KOPPYMNLUIO M COLMA/IbHOE HEPABEHCTBO.

Cam XaMmmeTT B monogoctu paboTtan B AETEKTUBHOM areHTcTBe lMUHKepTOHa, rae noayydmn 6oratbiid
NPaKTUYECKUI ONbIT, HAbAAAA 33 NPECTYNHbIM MUPOM. ITOT ONbIT CTasl OCHOBOM ero peannsma. OH 3Han, YTo
3710 He OrpaHNYMBAETCA OTAE/bHBIMU II0AbMM, @ MPOHU3bIBAET BCE 06LLECTBO.

KoHuenuma repos: 4aCTHbI A€TEKTUB KaK MopaibHbIl Habaogatenb

[NaBHbIV repoi Npon3BeaeHNI I XaMMETTa YaCTHbIN CbILLMK, YacTo 6€3 MMEHU, HO C CU/IbHbIM BHYTPEHHUM
Kogekcom. OH KMBET B MMpe, T4e 3aKOH NPOoAaKeH, a MOJMUMS CBSi3aHa C KpMMUHanom. EAMHCTBEHHbIN
OPUEHTUP ANA HEFO IMYHOE YYBCTBO CNPaBea/IMBOCTU.

B pomaHe «ManbTuiickuii cokon» (1930) Cam Cneiif AelcTBYeT He pagu Bbirodpl, a U3 CTPEeMIeHUs K
npodeccnoHanbHOn N MopanbHOM Ynctote. OH ANLWEH CEHTUMEHTA/IbHOCTM, HO €ro NOCTYMNKM MOKa3blBatOT, YTO
AaXke B MUpPEe UMHU3MA MOXHO COXPaHUTb MPUHLUNMDI.
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Takoli TUN repos cTan NPoo6bpasom HyapHOro AETEKTUBA MYXKUYMHbI, 3aKaNEHHOTO XU3HbIO, HO CNOCOBHOTO
K COCTPagaHWIO U YecTHOCTU. ITOoT obpa3 nosgHee BAOXHOBWA He TO/NIbKO NUCATeNel, HO U PEeXUCCEPOoB
Fronnusyaa (Hanpumep, Xamobpu borapTta, ucnonHmsewero posb Cnega B puabme 1941 roaa).

XypoxKecTBeHHble 0COB6EHHOCTU U CTUAb NNCbMa

X3aMMeTT BbipaboTan NaKOHWYHbIN, caepKaHHbIM, KUHEMATOTrpadUUHbIN CTUIb, KOTOPLIN OT/IMYAET ero oT
€BPOnNencKnx 4eTeKTUBMUCTOB.

Ero nposa AMHamMW4YHa, HacbIWEHa ANANOraMK, B HE NOYTU HET ONMUCAHUI NPUPOabl UNKM SMOUMIA. Bcé
BHMMaHME COCPeOTOYEHO Ha AEMCTBMM M MOCTYMKaX NEPCOHANXKEN.

Ero ¢pasbl KOPOTKKU, TOYHbLI, PUTMUYHBI. TaKasa CTPYKTypa A3blka cO34aET 3dpdeKT NpucyTCcTBUA, AenaeT
YnTaTens CBMAETENEM NPOUCXOAALLErO. ITOT NPMUEM CTas OCHOBOM ANA cLeHapues pUAbMOB Hyap M NOBAUAN Ha
nocneaytowee nokoneHue nucarenei (Pamong Yananep, Pocc MakgoHanba v ap.).

X3aMMETT MacTepPCKM MCNOb3YET ANANOr Kak cnocob pacKpbITUA xapaKTepa. Pensinku ero repoes noJiHbl
NOATEKCTA, MPOHMM U capKasma. Yepe3 HMX CO3[QETCA OLLYLLEHME MCUXONIOTMYECKON HaNpPAKEHHOCTU M
NOCTOAHHOM Yrpo3bl.

Takum o0b6pasom, XaMMETT UCNONb3YET AETEKTUBHbIN KAaHP KaK MHCTPYMEHT COUMANbHON KPUTUKKU. OH
NOKa3bIBaET, YTO NPECTYN/IeHNE — 3TO HE aHOMANUA, a CheaCTBUE HEeCNpPaBeaIMBOroO YCTPOMCTBA 06LLecTBa.

3akntoveHue

YHWUKaNbHOCTb AETEKTUBHbIX POMaHOB [3Lmana XaMMeTTa 3aK/1H04aeTCA B UX COYETAHUM OCTPOTO CHOXKETA,
dunocodckon rnybuHbl U coumanbHOM NpaBabl.

OH co34an HOBbIN TUM AETEKTMBA, B KOTOPOM pacc/iefoBaHNE — 3TO He TO/IbKO MOWUCK NPECTYNHMKa, HO U
uccneoBaHMeE YeI0BeYECKOM AyLM M 0bLecTBa B LLe/IOM.

X3MMETT NOoKasa/, YTo AETEKTUB MOXKET OblTb WUCKYCCTBOM, CPeACTBOM KPWUTUKU W PasMbILLIIEHMA O
Mmopanun. Ero repou KusyT B Mupe 6e3 abcoNtoTHbIX LLEHHOCTEN, HO MMEHHO Yepes HMX aBTOpP YTBEpPXKAAET uaeto
JINYHOM OTBETCTBEHHOCTU N BHYTPEHHEN YECTHOCTU.

TBOpPYECTBO XIMMETTA OCTAETCA aKTya/lbHbIM U CEroAHs, NOCKONbKY €ro KHUMM yyaT BUAETb UCTUHHYIO
npupoay BAacTu, HaCUANSA U COBECTMU.

CNUCOK UCNOAb30BaHHO UTepaTypbl:

Hammett D. The Maltese Falcon. — New York: Alfred A. Knopf, 1930.
Hammett D. The Thin Man. — New York: Alfred A. Knopf, 1934.
3. Chandler R. The Simple Art of Murder. — New York: Houghton Mifflin, 1950.
© TannnHazaposa b., N'yambipagosa L., 2025

YAK 378.4
Kowenesa E.A.
KaHA. Nefarormyeckmnx Hayk,
®rKBOY BO Akagemuna ®CO Poccuum,
r. Opén

MH®OPMALIMOHHbIE TEXHO/TOTUN KAK YHUBEPCAJZIbHOE CPEACTBO NMPOLECCA OBYYEHUA
B COBPEMEHHOM OBPA30OBATE/IbHOM YYPEXXEHMU BbICLLEITO O6PA3OBAHUA

AHHOTauuA
B cTaTbe paccmaTpuBAETCA aKTyasIbHOCTb MCMO/b30BAaHUA WHPOPMALMOHHbBIX TEXHONOIMMIA B LEeNax
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apdpekTMBHOrOo 06yvyeHUss B COBPEMEHHbIX 06pa3oBaTeNbHbIX Y4YpPEeXKAEHUAX BbiClero o6bpa3oBaHuUA.
MepeuncneHbl BOSMOXKHOCTU MHPOPMALIMOHHbIX TeXHoNorni. MHGOPMaLMOHHbIE TEXHONOTNUM NPEeACTaBAEHbI
KaK cpeacTBo B y4eOHO-BOCNNTATE/IbHOM MPOLLECCE, KAK KOMMOHEHT CUCTEMbI NeJarorM4eckoro ynpasieHus, Kak
CpPeACTBO HAay4YHO-MeAarormyeckom AeaTenbHOCTH.
Kntouesble cnosa:
MHPOPMALMOHHbIE TEXHONOMNWN, AMAAKTUYECKNE MHDOPMALIMOHHbIE TEXHO/IOTUK, MOAEPHU3AUMA y4ebHOoro
npoLecca, KOMMNbOTEPHbIE MPOrPaMMbl, 3NEKTPOHHbIE Y4EOHUKN.

NHbopMaumoHHO-06pa3oBaTeibHasA cpega COBPEMEHHOIO By3a SB/AETCA C/IOXMHOW COCTaBAAOLWEN
TPAAULUMOHHBIX MU MHHOBALMOHHbBIX MeToA40B 0byyeHUs, B KOTOPOM ocobas posib oTBeAEeHa ANAAKTUYECKMM
MHPOPMALMOHHBIM TexHoNorMAM. Mof AMAAKTUYECKOM MHPOPMALMOHHOM TexHonorvein 6yaem MNOHMMATb
CpeacTBa OpraHM3aumu Mo3HaBaTe/IbHOW AeATe/NIbHOCTU 0by4aloWwmxca, K KOTOPbIM OTHOCAT 3/1IEKTPOHHbIE
obpas3oBaTesibHble Pecypcbl, My/lbTUMEAMaKyPCbl, MHTEPAKTUBHbIE TPEeHaXKepbl U nabopaTtopun, TeCcTMpyloLme
cuctembl. MHPOPMaLMOHHbIE TEXHO/IOTMKM NO3BOAAIOT MoAy4YaTb WHPopmMaunto, obpabaTbiBaTb, XPaHWTL,
nepegaeaTb, UCNO/b30BaTb.

MpoBogMmas B akagemMuu MoAepHusauma ydyebHoro npouecca cBszaHa C Nepexomom oT TPAaANULNOHHO
CNOXMBLUMXCA CNOCOBOB OCBOEHMA y4ebHOro maTepuana K aKTUBHbIM M MHTEPAKTUBHbIM popmam ydebHoM
paboTbl, nosblwaWUm 3PEKTUBHOCTb M PE3y/IbTaTUBHOCTb Yy4eOHO-MO3HABATENbHOM  AeATEe/bHOCTU
0b6y4alolWmMXCa, ee MOTMBALMIO, CTUMYAMPYIOWMM MpPoOLEeccbl camMoobpas3soBaHMs M camopasBuTUA. ITo
obecneumMBaeT BO3MOMKHOCTb MOATOTOBKM  CMELMANUCTOB C HABHO BbIPAaXEHHOM KOMMETEHTHOCTHOWM
WHAMBUAYA/IbHOCTbIO.

Meparormyeckana MHHOBATUKA B COBPEMEHHOE BPeMs aKTMBHO BHeapseT 06ydyalolime, TPEHNMPOBOYHbIE,
KOHTPO/IMpPYIOLWME, MOMCKOBbIE CUCTEMBI, MOLENUPYIOWME NPOrpaMmbl, WHCTPYMEHTaNbHble CPeACTBa
obecrneyeHns KOMMYyHUKauMKU. Kak NpaBuio, WHCTPyYMEHTasibHaA cpeaa npenocTaBaseT Mo/b30BaTeNam
BO3MOXHOCTb BapbWPOBaHWA, [JAOMOJHEHUA W CAEKEHWA 33 X04OM YyyebHoW paboTbl. C nomolubio
NHPOPMALMOHHDBIX TEXHO/IOTUI OCYLLLECTBAAETCA BbIAB/MEHUE UCXOAHOTO YPOBHA 3HAHWA, YMEHWIN N HABbIKOB
obyyatoLmxcs B 06pa3oBaTeIbHOM OpraHM3aUmm, ynpasaeH1e Ux No3HaBaTeIbHOM AeATeIbHOCTbIO (KoppeKuus,
WHCTPYKTaX, NOMOLLb U T.4.), UTOFOBbIA KOHTPO/Ib PE3Y/IbTAaTOB 06yYeHUs.

Mo Kaxkaoin AucuMnavHe, NpenogaBaemMoit B By3e, MCNOJb3YOTCA obyyatowme M KOHTpOAUpylowme
KOMMbIOTEPHbIE MpOrpammbl. BHegpeHbl B y4yebHbIA MPOLLECC WANIOCTPUPYIOLWLME, KOHCY/NbTUPYOLMe
nporpammbl, MPOrPaMMbl-TPEHaXKepbl.

PaspabatbiBaloTcA WMrpoBble MPOrpaMmbl, HaLeNeHHble Ha MOBblEHWEe MOTMBAUMKM OBydYaloWwmxca B
o06bpasoBaTesibHOM OpraHM3aLMn K U3YYEHUIO TON UM MHOW AUCUMNANHDBI, Pa3BUTMUE X TBOPYECKOTO MbILUIEHUS,
npuobpeTeHne 3HaHUI B CMEXKHbIX C NPOodeccMoHanbHOM AeATeNbHOCTbIO 061acTAX. AKTUBHO MCNO/b3YIOTCA B
o06pasoBaTeNIbHOM MPOLECCE 3NEKTPOHHble yyebHMKKU. Obyyatowmmca B 06pasoBaTesibHbIX OpraHM3aLuax
BbicLEro obpasoBaHus, Kak NpaBuo, NpesocTaBaAseTca 4OCTYN K UHGOPMALMOHHbIM 6a3am AaHHbIX, @ UMEHHO,
K 31eKTPOHHbIM BMBANOTEKAM, apXMBaAM, SHUMKAONEANAM, BHYTPEHHUM 3/1€KTPOHHbIM KaTa/loram.

MHbOpMaUMOHHAsA TexXHOMOMMA KaKk CpeacTBO obyvyeHMA COBMECTHO C TEXHUYECKMMM CpeacTBammu
0b6yYeHUs No3BONAT YCUIUTb MOTMBALMIO CTYLEHTOB K y4ebe.

OrpomHble BO3MOXKHOCTM AR NPUBAEYEHUA BHUMAHMA U €ro yAepKaHua MmeloTca y npenogasaTens,
aKTUBHO MCMNOJIb3YIOLLEro KOMMbIOTEPHbIE TEXHONMOMMW. ApKas npeseHTauua TeOPeTUYECKOro maTtepuana no
npenoaaBaemMoit AUCUMNANHE, NCMOIb30BaHME NCKYCCTBEHHOTO MHTE/IIEKTA NO3BOJIAET CAEMaTb HACbILLEHHbIM
npouecc obyyeHuns.

[JanbHelilwee akTMBHOE BHeApeHUe MHGOPMALMOHHbIX TEXHO/0MNIM B cdepy 06pa3oBaHMA NOBAUAET Ha
nsmeHeHne OYHKUMI nNpenogasaTens, OTBOAA eMy PoJib MoAepaTopa yyebHOro npouecca, TbioTepa M
pa3paboTunKa y4ebHON TpaeKTopUumn.
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NTaK, HOOPMaUNOHHbIE TEXHONOTUN UCMONL3YIOTCA ANA Nepesadn MHoopmaunmun, ee nepepaboTkn B
3HAHMA U KOMMETEHLUMM, PA3BUTUA IMYHOCTM U OLLEHKM KayecTBa 0byyeHus.

Cnu1CcoK UCNob30BaHHOMN INTepaTypbl:
1. BonoaueHko, B.C. MoHATME M KnaccudpuKauma MHbOPMaLMOHHbIX TexHonoruin / B.C. BonogyeHko, [.C.
NaHuyosa, T.A. MupoHosa // locTuxeHns Hayku u obpasosaHus. 2020. Ne 12(66). — C.41-43.
2. lanbipgkoBsa, A. UHPOPMaLMOHHbIE TEXHOIOMMK B 06pa3oBaHNN: MPUMEHEHUE B COBPEMEHHOM 06pa3oBaHmnm
/ A. TanbiaxoBa, P. bepables // BecTHMK Hayku. 2024, Ne1(70). — C.652-656.
3. Kosbipesa, H.A. UHdOpMaLMOHHbIe TexHoNOorUKU B 0bydeHnn dusmnke // Faygeamyc. 2010. No16.

© Kowenesa E.A., 2025

YAK 37
ContbieBa A.
CryaeHTKa
TYPKMEHCKUIM HAUMOHANbHbIN MHCTUTYT MMUPOBbIX A3bIKOB
umeHu loenetTmammeTta Asaan
r. Awxabaa, TypKMeHUCTaH

NEAATOMMYECKUE CTPATErTMU PABOTHI C AETbMU C OCOBbIMU OBPA3OBATE/IbHbIMMU
NOTPEEHOCTAMM B YC/TIOBUAX OBLLEOEPA3OBATE/IbHOM LLKO/bI

AHHOTauuA

[daHHaa aHHOTauus npeacTaBnseT cobol aHanM3 nefarorMyeckux CTpaTeruii, HanpasAeHHbIX Ha
addeKTMBHYIO paboTy ¢ AeTbMK C 0cobbiMmn 0b6pasoBaTeNbHbIMU NOTPEOHOCTAMM B YCIOBUAX UHKNHO3MBHOM
0bweobpasoBaTeibHON LWKObI. Llenbio MHKA03UMKM ABNAETCA CO34aHMEe pPaBHbIX BO3MOMHOCTENW ANA BCex
yyawmxcs, uto TpebyeT OT neparoros npumeHeHus cneunduyecknx, amddepeHUMPOBAHHbIX NOAXOA0B W
METOAMK.

Kntouesble cnosa:
WMHKAO3MBHOE obpa3oBaHuMe, ocobble obpa3oBaTesibHbie NOTPEOHOCTH, Negarornyeckue cTpaTermu,
MHAMBMAYANbHLIN 06pa3oBaTeibHbIN MaplpyT, auddepeHumpoBaHHoe 0byyeHue,
aCCUCTUBHbIE TEXHONIOMNU, MYIbTUANCUMNNMHAPHbIA NOAX0A.

NHKno3nBHoe obpas3oBaHWe SBASETCA O4HMM W3 KAKOYEBbIX HaNpaBAeHWI PasBUTUA COBPEMEHHOM
negarornkn. OHo TpebyeT co3gaHusA Takon obpasoBaTesibHOM cpenbl, B KOTOPOWN KaxKablh pebeHOoK, BKAtovas
peteit ¢ ocobbimn obpasoBaTesibHbIMM NOTPEOHOCTAMM, MOKET YCNEeLWHOo pa3BuBaTbca. MNepexos K MHKA03UK
CTaBUT nepen obueobpasoBaTeNbHbIMKM  WIKONAMM  3a4ady pa3paboTKM W BHeApPeHMA adanTUBHbIX
negarormyeckux crpaternit. 3TU CTpaTerMm [AOMMKHblI YUMTbIBaTb WHAMBMAYaA/bHble OCOBEHHOCTM U Temn
Pa3BMTMA KaXKAOr0 y4allerocs.

PaboTta c getbmu ¢ OOl B ycnoBuax obblMHOrO Knacca npeanonaraeT oTkas oT YHUOULMPOBAHHbIX
noaxonos. MNeparory Heobxoanmo 06/1aaaTb BbICOKOW NpodeccMoHanbHOW KOMMETEHTHOCTbIO U FMBKOCTbIO.
YCnewHocTb WHK/I3MU 33aBUCUT OT CNAa*KeHHOW paboTbl BCEro neparormyeckoro KoJIIEKTMBA M Hanuuyms
noaaeprkmsatoLert MHPPacTPyKTYpbl.

OcHoBononaratouen ctpaternen asaaeTca paspaboTka MHAUBMAYaNbHOro 06pa3oBaTe/IbHOro MaplupyTa
(MOM) ana kaxkporo pebeHka c OOMN. MOM — 3To AeTanbHbIN NAaH, KOTOPbI onpeaenseT Ueniu, cogepKaHue u
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meToabl obyuyeHMA, a TakKe Heobxogumble ycnoBuA M conpoBoxaeHue. OH COCTaBAAETCS Ha OCHOBe
KOMMJIEKCHOM MNCUXO0N0ro-nefarorMyeckoin amarHoctmkn. MOM obecneymBaeT MaKCMMasibHO BO3MOMKHYIO
peanu3aumnto obpasoBaTeibHOro NoTeHuUMana pebeHka.

KntoueBbim MHCTpymeHTOM MOM aBndetca agantauma y4ebHoOro matepuana. ITO MOXKET BK/AOYaATb
nsmeHeHne d¢opmarta npeacrtaBaeHUs MHboOpmauMn (BU3yanmsaumsa, ayaumoCONpPOBONKAEHUE), ynpolleHue
CNOXKHbIX TEKCTOB WAWN MpefocTaBneHne 6o/blIero BpeMeHW Ha BbiMO/IHEHMe 3agaHui. Uenb agantauumn —
obecneunTb AOCTYMHOCTb COAEpPKaHMA NPOrpaMmmMbl 6e3 CHUXKEHUS TPeboBaHNIN K ero OCBOEHMUIO.

Ctpaterna anddepeHumpoBaHHOro obydyeHWs Mo3BOAAET Meaarory OAHOBPEeMeEHHO paboTath C
YYALWMMMCA C Pa3HbIMM BO3MOMKHOCTAMM. B paMKax 04HOIo ypoKa 3a4aHMA MOTyT BapbUPOBaTbCA NO C/I0XKHOCTMH,
0b6bemy mam cnocoby BbINOAHEHMA. ITO nNpepoTBpawaeT neperpysky aeter ¢ OOM wu, B TO Ke Bpems,
noaAeprKUBaeT MHTepec bonee cnocobHbIx yyawmxca. AnddepeHumayma nomoraeT co3gatb atmocdepy ycrnexa
ONA BCEX.

Onsa peTtel ¢ HapyWeHUsMU Cayxa, 3peHNUA UK ONOPHO-ABUraTENbHOTO annapata KPUTUYECKN BarKHbIM
ABNAETCA WCNO/Ib30BAaHME ACCUCTUBHBLIX WM BCMOMOTraTeNbHbIX TEXHOAOMMN. K HMM OTHOCATCA cneumanbHble
NPOrpammbl 418 YTEHUS C IKPaHa, YCTPOMCTBA AN1A yBeanyeHma WwpudTta nam anbTepHaTUBHbIE CPeACTBa BBOAA
nHbopmauum. TeXHONOINKU CNYKAT KOMMNEHCAaTOPHbIM MEXaHU3MOM, NO3BOIAIOWNM pebeHKY CaMOCTOSATE/IbHO
y4yacTBOBaTb B yuebHOM npouecce.

BarkHoM cTpaTerneit sBASETCA MyNbTUAUCUMMAMHAPHbLIA NOAXOA K COMPOBOMAEHUIO pebeHKa. 3To
npegnonaraetT TeCHoe COTPYAHMYECTBO Yy4uTeENEeN-NPesMETHUKOB, TblOTOPOB, LWKOJ/IbHbIX MCMUXOJIOrOB,
noronegoB M gedekrtonoros. Kaxkaplit cneuuannct BHOCUT CBOW BK/ad B pa3suTue pebeHKa, paboTaa no
eaAnHomy nnaHy. dpdpeKTUBHan KomaHaHaa paboTa obecneymBaeT KOMMIEKCHYIO NOAAEPIKKY.

CNUCOK UCNO/Ib30BaHHOW NIUTEpPaTypbl:

1. Manodees, H.H. MHKno3nBHOE obpasoBaHMe B Poccuu: OT MOAUTUKM K npakTuke. — M.: HaumoHanbHoe
obpasoBaHue, 2023. — 380 c.
2. Hasaposa, H. M. CneumnanbHas negaroruka n cneymanbHble obpasoBaTesibHble nporpammbl. — M.: Akagemus,
2022.-464 c.
3. AnexuHa, C.B. UHKNt03MBHOE 0Bpa3oBaHUe: MeToAnKa, NCUxoaorus, npaktnka. — M.: KHOPYC, 2021. -210c.
4. Cemaro, H.fl. OpraHusauma 1 cofepxaHne AeaTeNbHOCTU TblOTOPa B UHKAO3MBHOM WwKone. — C6.: Peus,
2020.-195c.
5. WmaTko, H.A. UHauBnayanusauma obpasoBaTenbHOro npouecca ans getein ¢ ocobbimm noTpebHoCcTAMU. —
M.: Bnapoc, 2019. — 288 c.

© ContbleBa A., 2025

YAK 371.3
Yymakosa J1.M.
Mpenoaasatenb, [BMOY KK «KpbIMCKUIA TEXHUYECKUIA KOANEOK»
r. Kpbimck, KpacHoaapckuii Kpai, PO

®OPMMUPOBAHUE NPOPECCUOHA/bHBIX KOMMNETEHUWIA Y CTYAEHTOB CMELMA/IbBHOCTHU 38.02.04
KOMMEPLMA (NO OTPAC/IAM) B PAMKAX OCBOEHUA MK 04.01 OPTAHU3ALIUA
PABOTbl KOHTPOJIEPA-KACCHUPA

AHHOTauuA
B cTaTbe paccmaTpuBaeTcAa Neparormyeckuii MOoTeHUMan mexgucumnamHapHoro Kypca MAK 04.01
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«OpraHum3aumna paboTbl KOHTponepa-KaccMpa» B KOHTEKCTEe MNOAFOTOBKW  BbICOKOKBAaANPULIMPOBAHHbIX
cneumannctos no cneumanbHoctn 38.02.04 «Kommepuwua (no otpacnam)». ABTOp aHaAM3MpyeT MeXaHM3Mbl
dopmmpoBaHna obwmx 1 NPodeccMoHaNbHbIX KOMNETEHUMI, pernameHTMpoBaHHbix PrOC, yepes NpaKTUKO-
OpMEHTUPOBaAHHOE coaepKaHne Kypca. Ocoboe BHMMaHME yaenAeTca MeTodaM W TeXHONorMam obydveHus,
No3BOAIOWMM MOAENNPOBaTb ByayLyo NPOdeCcCUOHANbHYIO AEATENIbHOCTb B YC/I0BUAX y4ebHOM ayantopumn u
Ha NPAKTUYECKUX 3aHATUSAX.
Kniouesble chosa:
npodeccnoHanbHoe obpasosaHune, MK 04.01, cneumanbHocTb 38.02.04 KommepLums, KOHTpoJiep-Kaccup,
dopmmposaHune KomneteHumn, ProcC Cro, npakTMKO-OpMeHTUPOBAHHOE 0by4eHue,
CUMYNALMNOHHbIE TEXHOIOTUN.

Chumakova L.M.

Teacher,

GBPOU KK "Crimean Technical College"

Krymsk, Krasnodar Territory, Russian Federation

FORMATION OF PROFESSIONAL COMPETENCIES IN STUDENTS OF THE SPECIALTY 38.02.04 COMMERCE
(BY INDUSTRY) AS PART OF THE DEVELOPMENT OF MDK 04.01 ORGANIZATION
OF THE CONTROLLER-CASHIER'S WORK

Abstract

The article examines the pedagogical potential of the interdisciplinary course MDK 04.01 "Organization of
the Controller-Cashier's Work" in the context of training highly qualified specialists in the specialty 38.02.04
"Commerce (by Industry)." The author analyzes the mechanisms for developing general and professional
competencies regulated by the Federal State Educational Standard through the practical-oriented content of the
course. Special attention is given to teaching methods and technologies that allow for modeling future
professional activities in the classroom and during practical classes.

Keywords:
vocational education, MDK 04.01, specialty 38.02.04 Commerce, cashier, formation
of competencies, FSES, practical training

MoaroToBKa KOHKYPEHTOCNOCOOHOrO cneunanuncTa ansa chepbl KOMMeEpPLMU TPeOYET He TONbKO Nepesayn
TEOPETUYECKMUX 3HaHUK, HO W  GOPMMPOBAHMA  YCTOMUMBBLIX MPAKTUYECKUX YMEHUIA U HABbLIKOB.
MexaucumnnamHapHoii Kypc MAK 04.01 OpraHusaums paboTbl KOHTPOIEPA-KAaccMpa 3aHUMAET K/0YEBOE MECTO
B 0Opa3oBaTesibHOW NPOrpamme, BbICTyNas CBA3YIOLWMM 3BEHOM MeXAy TEOpUein W peanbHON MNPaKTUKOWM
PO3HWMYHOK Toprosan. [ina ctygeHToB cneumanbHoctn 38.02.04 Kommepumsa (No oTpaciam) sToT Kypc ABAAeTcs
byHAAMEHTOM, NO3BONAOWMM NOHATL ONepPaLMOHHbIE NPOLECCHI U3HYTPU, YTO B AasibHelWwem cnocobeTeyer
b deKTMBHOMY yNpaBAEHUIO TOPrOBbIMU TOYKAMU, OTAENOM UK NPEeANPUATUEM B LLEIOM.

MpenogasaHune Kypca MK 04.01 cTpouTca Ha peleHUn peanbHbiX pabouymx CUTyaumin, ¢ KOTOpPbIMK
BbINYCKHWUKM CTONKHYTCA B TOProsae. BoT Kak mbl opmmpyem KOMNETEHLMM Yepes NPaKTUKY peasibHble 3a4a4m
Ana oTpaboTKM KomneTeHLMI Npu paboTe ¢ BO3BpaTamMm.

CuTyauma: nokynatenb TpebyeT BepHYTb AEHbrM 3a TeXHWKy 6e3 yeKka. 3afaya: COCTaBUTb aAroOpPUTM
AencTBuiA cornacHo 54-®3 1 BHYTPEHHUM pernameHTam. PesynbTaT: cTygeHTbl yyaTca paboTaTb C akKTOM O
BO3BpaTE M HAaX04MTb YeK no H6ase

Mpn MHBeHTapu3aumn. CUTyaumMA: pPacXoxKAeHUe MeXAYy AaHHbIMU KacCbl U GaKTUYECKOW BbIPYYKOM.
3agaya: HaliTu OWKMBKY B Z-OTYETE M MPOBECTM CBEPKY. PesynbTtaT: dopmMupyeTcs NOHMMAHWE CBSA3M KacCOBbIX
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onepauui 1 yyeta ToBapos

TunuyHble paboune Keicol: "Ceopeswiuli oHnaliH-naamexc". NMoKynaTenb oNAaTUA KapTol, HO TePMMUHAN
nokasan owmnbky. [leHbrn cnucaHbl, HO Yek He NpobuT. PelweHne: npoBepKa cTaTyca onepaummn yepes HGaHK-
3KBanep.

"HoyHas cmeHa". Heobxoammo 3aKpbiTb cMmeHy nocne 24 yacos. OcobeHHocTU: bopmMMpOoBaHME OTYETA 33
HoByto Aaty. OwmnbKa: co3gaHue AByx Z-0T4ETOB 33 OAUH [EHb.

"AKyuoHHbIlU mosap". CkaHep NOKa3blBaeT CTapyto LeHy. B 3ane - HoBble LLEHHMKU. [JeAcTBMA: OTMeHa
YyeKa, py4yHOM BBOJ, LIEHbI, yBEAOMAEHME AAMUHUCTPATOPA.

CnUCOK UCNO/Ib30BaHHOM NUTepaTypbl:
1. MNasnosa, /1.H. MpodeccnoHanbHoe 06pa3oBaHME: KOMMETEHTHOCTHbIA noaxod: moHorpadua / JIH.
MaBnoBa. - MockBa: U3gaTenbcknin LeHTp «Akagemus», 2020. - 224 c.
2. OpraHusauma paboTbl KOHTPOsepa-KaccuMpa: y4ebHMK U NPaKTUKYM gnsa cpegHero npodeccnoHanbHoOro
ob6pasosaHusa / C.U. Metposa, A.H. Cugopos, K. M. MesaHoBa 1 ap.; nog obuieit peaakumein C. N. Netposoit. - 2-e
nsg,., nepepab. n gon. - Mockea: MspaTtennbctso «KHoPyc», 2022. - 188 c.
3. CnpaBOYHUK KOHTPOJIepa-KaccMpa TOProBoro 3asa: npasuia pabotbl ¢ KKT, obopmieHne AOKYMEHTOB, y4eT
AeHexHbIx cpeacts / coct. B. . /lebeaes. - Mocksa: «Jawkos n K°», 2021. - 120 c.

© Yymakosa /1.M., 2025
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YAK 004
Tbinnanypos bl., Xannoiesa O., YeTtbieB I'.
Crapwue npenogasatenu
Arwbimbipagos H.
CrypeHT
TYPKMEHCKNI roCcyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN UHCTUTYT
r. Awxabag, TypKMeHUCTaH

LM®POBbIE IBOUHMUKUN B CTPOUTENIbCTBE: MCNO/Ib3OBAHUE UCKYCCTBEHHOIO UHTE/INIEKTA
AnAa MOOE/NNPOBAHMA U YNIPABNIEHMA 30AHNAMMU

AHHOTauuA

Umndposble 4BOMHMKN CTAHOBATCA BaXKHbIM MHCTPYMEHTOM B CTPOUTENBbCTBE, MHTEFPUPYSA UCKYCCTBEHHbIN
WHTENNEKT gNs Co34aHuA BUPTYaNbHbIX MOAENEN PeasibHbIX 0ObEKTOB. 3TO NO3BO/IAET 3HAUNTENBHO YAYYLINUTb
NPOEKTUPOBAHNE, CTPOUTENBCTBO M IKCNAyaTAUMIO 343HUIM U MHPPACTPYKTypbl. LUundposble ABONHUKK
npeAcTaB/AlOT coboi TOYHble KOMMbIOTEPHbIE KOMUU OUBNYECKUX OODBEKTOB, KOTOpPble OOHOBAAKOTCA B
peanbHOM BPEMEHM C MOMOLLbIO AaHHbIX CEHCOPOB M APYrMX UCTOYHUKOB MHPopmaumn. C npumeHeHuem
WNCKYCCTBEHHOIO MHTEIEKTA 3TN MOLENN MOTYT NPeACcKa3blBaTb NOBeAEHWNE 30aHUIM, BbIABAATb NOTEHLMANbHbIE
npobaembl MU ONTMMU3IMPOBATb MPOLLECCHI 3KCNAyaTaumn. Mcnonb3oBaHne UNGPOBbLIX ABOMHUMKOB NOMOraet
COKpaTUTb 3aTpaTbl, NOBbICUTb 3G PEKTUBHOCTb YNPABIEHMA U YYULLIMTL 6€30MacHOCTb 34aHUMN.

Kntouesble cnosa:
uMdpoBble ABOMHUKKN, UCKYCCTBEHHbIN UHTENNEKT, MOAEIMPOBAHME, YNPaBAeHME 30aHUSAMU, CTPOUTE/bHbIE
TEXHONOMNM, NPOEKTUPOBAHME, SKCMNyaTaums, oNTMMU3aUMS, NpeackasaHme, 6e30nacHOCTb, CEHCOPbI,
[aHHble, MOHUTOPUHT, BUPTYyasibHasA MOAENb, NHOPACTPYKTYpa.

Undposble ABOMHUKM — 3TO COBPEMEHHAA TEXHO/IOMMA, KOTOpas KapAMHaNbHO MEHSeT noaxodbl K
NPOEKTUPOBAHUIO, CTPOUTENIbCTBY M SKCMyaTaUMm 34aHUIA U MHOPACTPYKTYPbI. B ocHOBe KoHLenuumn LdpoBbIx
[OBOMHUKOB NEXKUT CO3a4aHME BUPTYabHbIX MOAeNel peasnbHbiX 06bEKTOB, KOTOPbIE CNOCOBHbLI TOYHO OTPaXKaTb
nx dM3nyecKkoe CocToAaHME U NnoBedeHMe. MHTerpauma UCKYCCTBEHHOTO MHTENNEKTa B 3TM MOAENN No3BonseT
3HAYUTENIbHO MOBbICUTb TOYHOCTb MPOrHO3UPOBAHMUA, ONTUMM3IMPOBATb MPOLLECChl YMPABAEHUA U YAYyYLIUTb
KauyecTBO CTPOUTENbHbIX M SKCNYaTaUMOHHbIX PeLIEHU.

C nomouwblo UMOPOBLIX ABOMHUKOB APXMTEKTOPbI, WHMKEHEPbl M YNpaBAAlOWME KOMMAHUM MOryT
MOZe/IMPOBaTb Pas/iMyHble CLLeHapUK 3KCrlyaTauun o6beKToB, 3apaHee BbiABAATb BO3MOMKHbIE Npobiemb! U
npuHMMaTb 60/iee 060CHOBaHHbIE PeleHUs. ITa TEXHO/OMMA AAET BO3MOMKHOCTb 3GGEKTUBHO ynpaBasaTb
YKM3HEHHbIM UMKAOM 34aHMI, OT MPOEKTUPOBAHNA U CTPOUTENBCTBA 40 EXeAHEBHOTO MOHUTOPUHIA COCTOAHMA
W NpoBeAeHUsA HEOBXOAMMbIX PEMOHTOB.

Undposble ABOMHWMKM NpeacTaBAAOT coboi He npocTo CTaTUdyHble MoZenu, a AOUHAMWUYHO
06HOB/IAIOLWMECS CUCTEMBI, KOTOPbIE MOJYHAlOT AaHHbIE C MOMOLLbIO CEHCOPOB, YCTAaHOB/IEHHbIX HAa 06bEKTE. ITU
[JaHHble NMO3BO/IAIOT B pPeasibHOM BPEMEHM OTC/IEXKMBATb COCTOAHUE 34aHMA, NPOBOANUTL aHAM3 ero paboTol, a
TaKXe NpeacKasbiBaTb NOTeHUMaNbHble HEMCNPaBHOCTU. B cBOK ouyepedb, MCMOAb30BaHME MCKYCCTBEHHOMO
WHTENNIeKTa s 06paboTKM M aHanM3a TaKMX AAHHbIX MO3BO/AET aBTOMaTM3MPOBaTb MPOLECCHI NPUHATUA
peLleHnit U yMeHbLUMTb YesioBeYyecKkunii GakTop, YTo aenaeT ynpasaeHue bonee apdeKTUBHbLIM.

O4HVMM U3 K/IOYEBBIX MPEMMYLLECTB NPUMEHEHUA LUPPOBbLIX ABOMHUKOB B CTPOUTE/NbCTBE ABAAETCA
BO3MOXHOCTb TECTUPOBAHMUA PA3/INYHbIX CLLEHAPMEB eLLE Ha CTagMKn NPOEKTMPOBaHMUA. ITO NO3BONAET U3bexKaTb
OLIMBOK, KOTOPbIE MOTYT BO3HWKHYTb B MPOLLECCE CTPOUTE/LCTBA, @ TAKMKE Y/IY4YLIUTb KaYeCTBO NMPOEKTa B LLE/IOM.
Hanpvmep, MOXHO NPOTECTMPOBaTb Pa3/IMYHbIE BapMaHTbl OPraHM3aLMM NPOCTPAHCTBA WM paccyuTaTb
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Harpy3Ky Ha KOHCTPYKTMBHblE 3/1€MEHTbl B 3aBMCMMOCTU OT YC/IOBUA 3KCMAyaTauuu. Takue BUPTyasbHble
3KCMEePMMEHTbI MOMOFAKOT CHU3UTb PUCKM U MOBbLICUTb 3QPEKTUBHOCTb NPOEKTHbLIX PELLEHWA.

Undposble ABOMHUKM C MHTErpaumein MCKYCCTBEHHONO WMHTEN/IEKTA ABAAKOTCA HE MPOCTO TPEHAOM, a
HEODXOAMMbIM 3N1eMeHTOM Oyayliero CTpouUTenbCTBa. IJTW  TEXHOAOMMM 0becneymBaloT 3HauuTeNbHOe
yNy4lIEHME KAYecTBa 34aHNIN U MHOPACTPYKTYPbI, MOBbLIWAT 6€30MacHOCTb 3KCIyaTaLmMm 1 No3BoAAtoT bonee
3¢ deKTMBHO ynpaBaaTb pecypcamu. Lindposbie ABOMHMKN OTKPbLIBAOT HOBbIE FOPU3OHTbI A1 aPXMTEKTOPOB,
WHXXEHEepPOB W BCEX YYaCTHMKOB CTPOMTENIbHOIO Mpouecca, NPefocTaBaAa UM MHCTPYMEHTbI ONA CO34aHMA
YCTOMYMBbLIX U 6e30nacHbIX 0O bEKTOB.

CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. bobpos, U.A., & MBaHoBa, O.C. (2020). Undposble ABONHUKM B CTPOMTENbLCTBE: TEOPUA W MPAKTUKA
npumeHeHus. Mocksa: Ctpoiunsgar.
2. KysHeuosa, T.B., & [onoBa, E.A. (2021). MHHOBAUMM B CTPOUTENbHbLIX TEXHONOIUAX: WUCKYCCTBEHHbIM
WMHTENNeKT u umdposble ABONHMKKU. CaHKT-MeTepbypr: MuTtep.
3. Kum, C.M., & /in, Y.X. (2019). Artificial Intelligence in Building Design and Construction. Seoul: Kookmin
University Press.
4. CmupHos, A.B., & LeBueHKo, A. WU. (2022). UndpoBnsauma CTpoUTENbCTBA: YNpPaB/ieHMEe MPOEKTamMU U
aKcnyataumein c nomolbio M. MockBa: Boicwas WwKona sSKOHOMUKM.
5. MWBaHoB, B.U., & Makaposa, /1.10. (2021). Lindposbie TeXHONOTMU B apXUTEKType U cTpouTenbcTee. Mocksa:
ApxutekTtypa-C.

© TwinnaHypos bl., Xannbiesa O., Yetbles I'., Arwbimbipagos H., 2025

YAK 004
Touinnanypos bl., Yetbies I'., Annarynbies M.
Crapwue npenogasartenu
Annapos 1O.
CrygpeHT
TYpPKMEHCKMIA rocyA,apCTBEHHbIN apPXUTEKTYPHO-CTPOUTE/bHBIN MHCTUTYT
r. Awxabaa, TypKMeHUcTaH

WHHOBALIMOHHbIE MOAXO/bI B CTPOMTENBCTBE: CPABHEHUE BbICTPOrO
U TPAOULIMOHHOTO METO/10B BO3BEAEHUA 3AAHUIA

AHHOTauuA

CoBpemeHHbIe CTpouTeNbHble TEXHO0MMM aKTUBHO Pa3BUBatoTCA, Npeanaras HoBble MeToAbl U NOAXOAbI,
KOTOpble MOFYT CYLLECTBEHHO W3MEHWTb MPOLLEeCC BO3BeAeHMA 3aaHui. Cpean Hambonee obCyXaaeMbix
WHHOBAUWIN — MeToApbl BbICTPOro CTPOUTE/IbCTBA, BK/OYAA MOAY/IbHOE U KapKAacHOe CTPOMUTENbCTBO, KOTOpbIe
OT/IMYAIOTCA COKpPALLLEHMEM BpPEeMEHW CTPOUTENbCTBA U UCNONb30OBAaHMEM NpeaBapuTesIbHO W3roTOBNIEHHbIX
31eMEeHTOB.

KnioueBble cnosa:
WHHOBALMOHHbIE NOAXO0Abl, ObICTPOE CTPOUTENLCTBO, TPALULMOHHOE CTPOUTENBCTBO, MOAY/IbHOE
CTPOUTENLCTBO, KapKacHOe CTPOUTENbCTBO.
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CoBpeMeHHOEe CTPOMTENBLCTBO NEpPeXKMBAET Nepuos, akKTUBHbLIX U3MEHEHMUI, KOTopble 3aTparneatoT Bce
3Tanbl NPOEKTUPOBAHUA, NIAHMPOBAHMA U peannsaumm ob6beKToB. TpagULMOHHbBIE METOAbI CTPOUTENLCTBA, XOTb
M OCTAlOTCA OCHOBOW OTpac/n, BCe 4Yalle MOABEPratoTCA KPUTUKE 3a WX BbICOKYID TPYAOEMKOCTb,
NPOAOJIKMUTE/IbHbIE CPOKM peannsaumm W BbICOKME 3aTpaTtbl. B oTBeT Ha 3TM BbI30Bbl MOABAAKOTCA
WHHOBALMOHHbIE NOAXOAbI, TAKME KAaK TEXHOOMMM BbICTPOro CTPOUTENBCTBA, BKIOYAA MOAY/bHOE U KapKacHoe
CTPOMTENBCTBO, KOTOPbIE CTPEMATCA PEWnUTb 3T npobaembl, npegnarasa 6onee ObICTPble U IKOHOMUYECKM
apPeKTUBHbIE peLleHus.

BbicTpoe CTpOMUTENbCTBO, B OTAMYME OT TPAAMLMOHHbLIX METOAO0B, Npeanosaraer MCNoab30BaHME
npesBapuUTe/IbHO WM3rOTOBJ/IEHHbBIX 3/1EMEHTOB, YTO MO3BO/IAET 3HAYMTE/IbHO COKPaTUTb BPEMA BO3BeAEHUA
34aHMA. MoaynbHble KOHCTPYKLMKW, KOTOPble M3rOTaB/AMBAIOTCA Ha 3aBOAAax WU cobMpatloTca Ha mecte, mMoryT
3HAYMTE/IbHO YCKOPUTb MNPOLECcC, MMUHUMMU3MPYA BPEMSA, 3aTPauyMBaeMOe Ha MOAFOTOBKY CTPOMUTENbHbIX
06beKTOB. KapKacHoe CTPOUTENbCTBO TaKKe UCNONb3yeTcs A1 COKPALLEHNA BPEMEHW, TaK KaK npeanonaraer
CO34aHne OCHOBHOM HecyLlel CTPYKTYPbl 34aHMA C Aa/ibHellen ee oTAENKOM M MOHTaXXOM Ha MecTe.

C Apyroi CTOpOHbI, TPAANLMOHHOE CTPOUTENBCTBO, NPU BCEM CBOEN ANTENbHOCTU, OCTaeTcA Hambonee
MMBKMM MeToL0M, NO3BOAIOWMM YYUTbIBATL MHAMBUAYANbHbIE 0COBEHHOCTU npoekTa. Mpn Takom noaxone
MOHO €0343aTb YHUKA/IbHYIO apXUTEKTYPY, BbINOJHUTbL C/OXHbIEe PaboTbl MO MHMKEHEPHOMY OCHALLEHWIO W
otgenke. OgHaKO 3HauuTesIbHble BPEMEHHble 3aTpaTbl M BbICOKAA CTOMMOCTb TAaKUX MPOEKTOB CTAaHOBATCA
3HAYUTENIbHBIMU OTPAHMYEHUAMMU AJIA UX MACCOBOrO MPUMEHEHMA B YCJIOBMAX COBPEMEHHOrO rOpPOACKOro
CTpouTEeNbCTBa.

CpaBHUTE/bHbIN aHA/IM3 MHHOBALMOHHbIX U TPAAULMOHHbBIX METOA0B NO3BOSAET BbIABUTb UX KALOYEBDLIE
NpPenMyLLLEeCcTBa U HeOCTaTKU. BbICTpoe CTPOMTENBCTBO BbIMIPLIBAET B NaHE COKPALLEHMA CPOKOB M SKOHOMUM
CpencTs, O4HAKO OHO OrpaHNYEHO BO3MOXKHOCTAMM MOAY/IbHbIX KOHCTPYKLIMIM U MaTepuranos, a TaKXkKe He Bceraa
noAxXoaAmMT ANA CO34aHUA OOBEKTOB C WMHAMBMAYANbHbIMU APXUTEKTYPHbIMU pelleHusmU. TpaguuMOHHble
MeTOoAbl e NO03BOAAOT C034aBaTb 60/1ee CNOXKHbIE U YHUKaNbHbIE 343aHMA, HO NPOLECC UX BO3BEAEHUA AANTCS
3HAYUTENIbHO A0Jiblle U TpebyeT 6o/ible pecypcos.

OaHOM M3 BaXKHbIX MPUYMH pOCTa NOMNYAAPHOCTU ObICTPbIX METOAO0B CTPOUTENbCTBA ABAAETCA
HEeobX0AMMOCTb YA0BAETBOPEHMA PACTYLLLETO CNPOCA Ha XKMbe U MHPPACTPYKTYPY B YCIOBUAX FOPOACKOro pocTa
M HexXBaTKM 3eMenbHbIX pecypcoB. BbicTpoTa BO3BeAeHMA OOBEKTOB CTAaHOBUTCA BaXKHbIM (aKTOpPOM Mpu
peleHnn 33434 no obecrneyeHUto HaceneHus KAYeCTBEHHbBIM KUbEM, a TaKKe A/1A pelweHus npobnem c
BPEMEHHbIM pPa3meLLeHMEM B C/lyYae YpesBblYalHbIX CUTYaLMN.

Bbibop mexay meTogamm 6bICTPOro 1 TPaANLMOHHOIO CTPOUTENLCTBA 3aBUCUT OT MHOKeCTBa GaKTOpOB.,
BK/OYasa TpeboBaHMA K MPOEKTY, CPOKM peanusauum u OroaxeT. bbicTpoe cTpouTenbcTso, 6narogaps
MCMOJIb30BaHWUIO MNPenBapUTE/IbHO WM3rOTOBJIEHHbIX 3/1EMEHTOB, MO3BOJIAET 3HAYMTENbHO COKPATUTb BpeMms
BO3BeZeHNsi OOBEKTOB, YTO AE/1AET €ro ONTMMa/IbHbIM BbIDOPOM A/19 MPOEKTOB, FA4e Ba*KHa CKOPOCTb M SKOHOMMA
pecypcoB. MoaynbHOe M KapKacHOe CTPOUTENbCTBO 0OecrneuymBaloT BbICOKYD 3¢dEeKTUBHOCTb, 0COBEeHHO B
YCNI0BUAX OrPaHMYEHHbIX CPOKOB M MacCOBOrO CTPOUTE/IbCTBA.

CNMCOK UCNONb30BaHHO INTepaTypbl:

1. T'yces, A.B., & Mopo3oBa, T.M. (2020). MHHOBALWM B CTPOUTENILCTBE: TEXHOIOMMM BbICTPOrO U TPAAULNOHHOIO
CTpouTenbcTBa. *KypHan CTpouTenbHbIX TexHonorni, 32(4), 65-72
2. Metpos, B. U., & Cnugopos, A. H. (2021). CpaBHEHNE METOA0B CTPOUTENLCTBA: TPAAULMOHHbIE U COBPEMEHHbIE
nogxonbl. CoBpemMeHHble CTpouUTeNbHbIe TexHooruu, 24(7), 88-96.
3. Kosnos, C. M. (2019). BbicTpoe CTpOMTENbCTBO: BO3MOXKHOCTU U OrpaHMyeHuns. CTpouTenbHaa MHAYCTPUA U
MHHoBauUwuK, 18(6), 102-109.

© TbinnaHypos bl., Yetbles I'., Annarynsies M., Annagos 0., 2025
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YAK 004
Tobinnanypos bl., bekmypsaes b., Ankanos I.
Crapwue npenogasatenu
Xatamos M.
CrypeHT
TYPKMEHCKNI FOCyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN NHCTUTYT
r. Awxabaa, TypKMeHUCTaH

PA3BMTUE MOBWU/IbHbIX KOHCTPYKLIUMIA N MOAY/IbHbIX 3A4AHUIA B CTPOUTE/IBHOM OTPAC/IU

AHHOTauuA

Pa3BuTHE MOBUNBHBIX KOHCTPYKLUUIA M MOAYAbHbIX 34aHMUI B CTPOUTE/IbHOM OTpacan npeactaBaseT coboi
BaXKHYIO TEHOEHUMIO, OTparkalolwyto noTpebHocTU coBpemeHHoro obuiectsa B HbICTPOM, 3KOHOMWYHOM U
rmbKkom cTpontenbcTee. MobubHbIE KOHCTPYKLMN U MOAYAbHbIE 34aHWUA CTAHOBATCA BCE 6onee NoNyAApHbIMU
bnarogapna ceoeit MOBUIBLHOCTH, BbICOKO CKOPOCTU MOHTaXKa U AEMOHTAXa, a TaKKe BO3MOXKHOCTM NOBTOPHOTO
MCNONb30BaHMA. ITU TEXHONOMMN 0becneuynBaloT BbiCTpoe BO3BEAEHNE BPEMEHHbIX U MOCTOAHHbLIX 06BEKTOB,
YTO 0COBEHHO aKTyaNbHO B YCNOBMAX AMHAMMUYHO MEHSIOWMXCA NOTPebHOCTEN B KUIMLWHOM CTPOUTE/NLCTBE,
KOMMEPYECKMX U MPOMbILLIEHHbIX OObEKTaX.

Kniouesble cnosa:
MOBUNbHbIE KOHCTPYKLUUM, MOAY/IbHbIE 3AaHUA, CTPOUTENbHbIE TEXHOIOMMK, BbICTPblE TEXHOIOTUK
CTPOUTENbCTBA, MOAY/IbHOE CTPOUTENbCTBO, TMOKOCTb CTPOUTENBCTBA, SKOHOMUYHOE CTPOUTENLCTBO,
YCTOMYMBOE CTPOUTENIbCTBO, IKOJIOTMUYHbIE MaTepuasibl, BDEMEHHbIE OOBbEKTHI.

Mo6ubHblE KOHCTPYKLMM M MOAY/bHblE 34aHNA CTaHOBATCA BCe 6oee NonyaspHbIMU B COBPEMEHHOM
CTpoUTENbHOM OTpacau 6narogapa CBOel CNOCOBHOCTM yAOBNETBOPWUTL 3anpockbl ob6uiecTBa Ha bbicTpblie U
rMbKMe pewweHns ans ctpontennbctsa. C pasBUTUEM TEXHOIOTUI U MaTEPUAIOB 3TU TUMbl CTPOUTEIbCTBA aKTUBHO
pa3BuMBaloTCA, Npeanaras HOBble BO3MOMHOCTM A4S CO34aHUA KaK BPEMEHHbIX, TaK M NOCTOAHHbIX 06bEKTOB. B
ycnoBuax rnobanbHbIX BbI3OBOB, TaKMX KaK ypbHaHM3aumA, POCT HaceneHua U HeobXxoAMMOCTb B BbiCTPOM
BOCCTAaHOB/IEHUWN NOCNE CTUXMIHbIX 6eAcTBMIA, MOBUAbHbIE U MOAy/bHble 34aHMA npuobpeTatoT ocoboe
3HaueHue.

MoaynbHble KOHCTPYKLMM, KaK U MOBUbHbIE 34aHNA, OTIMYAIOTCA BbICOKON CKOPOCTbIO BO3BEAEHMA, YTO
NO3BONAET 3HAYUTENIbHO COKPATUTb BPEMA CTPOUTENLCTBA MO CPABHEHUIO C TPAAMLMOHHBLIMU METoAaMMU. ITO
0cobeHHO BaXHO B YC/0OBMAX, Koraa TpebyeTcA ObiCTpoe pelleHne A5 YAO0BAETBOPEHUA HYMKA B KWUAbIX,
COUMaNbHBIX U KOMMeEPYECKNX 06bekTax. MoaybHOe CTPOUTENLCTBO MNO3BONAET 3HAUYNTENLHO CHU3UTL 3aTPaThI
Ha maTepuanbl U pabouyto CUAY, NOCKObKY OCHOBHbIE 3/IEMEHTbl KOHCTPYKLUMIA M3roTaBAMBaOTCA B 3aBOACKUX
YCI0BUAX, YTO MUHUMMU3INPYET KOMYECTBO OLLIMBOK 1 06ecnevnBaeT BbICOKOE KavecTBo.

OAHMM 13 KNIOYEBBIX NPENMYLLLECTB MOBUAbHBIX M MOAY/bHbIX 34aHNI ABASETCA X MOBUABHOCTb. OHM
MOryT BbITb JIETKO NepemelleHbl C 0AHOTO MeCTa Ha APYyroe, Y4To AeNaeT MX MAEaNbHbIMU AN BPEMEHHbIX
06bEKTOB B YC/I0BUAX SKCTPEMA/IbHbBIX CUTYaLMI, TaKUX KaK CTUXMIMHbIe 6eACTBUA, @ TaKXKe AN UCMNO/Ib30BaHUA
B YAaNeHHbIX U TPYAHOAOCTYMHbIX paloHax. BO3MOKHOCTb BbICTPOro AeMOHTaXKa M NepeHoca Ha HOBOe MecTo
AenaeT Takue 34aHuNA yA06HbIM MHCTPYMEHTOM A/1 BPEMEHHOTO pasmMeLleHus nogen, opucos, MeamLUHCKUX
YUYpPEKAEHWUN, a TaKKe 0OBEKTOB, CBA3AHHDBIX C SIKCTPEHHbIMW paboTamu.

C pasBUTUEM TEXHONOTUIA MOAY/IbHbIE 34aHUS CTAHOBATCA He TONbKO 6onee AeweBbiMU U BbICTPLIMK B
YCTaHOBKe, HO 1 bonee QyHKUMOHaNbHbIMWU. COBpEMEHHbIE MOAY/IbHbIE 34aHWUA MOTYT BKIOYaTb B ceba Bce
HeobXoAMMbIE MHXKEHEepHble CUCTEMbI, TaKMe KaK BOAOCHAGXKeHWe, OTOMN/AeHWe, 3NeKTPOoCHabXeHue, 4To
No3BOAAET UCMO/b30BaTb MX AR CaMbIX PasHbIX Lenei. CerogHa MoaynbHble 34aHNA YCNELWHO NPUMEHAIOTCA He
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TONbKO [ANA KUAULWHOIO CTPOUTENbCTBA, HO W ANA BO3BEAEHWMA Y4yebHbIX 3aBefAeHUN, MeAULMHCKUX
yupexaeHui, opUcHbIX NOMELLEHN, a TaKKe TOProBbIX U CKNaACKMX 0OBbEKTOB.

B sHepreTMyecKom CeKTOpe TaK)Ke HabntogaeTcs pocT MHTepeca K MOOWAbHbIM KOHCTPyKuuam. Ha
CTPOUTENbHbIX MNAOWAAKAX HOBbIX 3HEPreTMYEeCKMX OODBEKTOB, TAKMX KaK 3/MEKTPOCTAHLMW, CONHEYHble WU
BeTpAHble Gepmbl, a TaKXKe Ha BPEMEHHbIX MAOWAAKaxX ANA MNPOBEAEHUA WUCCAeAOBAaHUMA U UCMbITaHUNA,
MObBUAbHbIE 34aHMA UIPAOT BaXKHYyO ponb. OHM obecneunBaloT MOBUABHOCTL OOBEKTOB W BpeMeHHOe
pa3sMelleHme COTPYAHMKOB, YTO KPUTUYHO A/1A TaKMX NPOEKTOB, Tpebyrolwmx 6bICTPOI peakunmn Ha U3SMEHEHUA B
npoLecce CTPOUTENbCTBA M SKCMNAyaTaLMu.

CnUCOK UCNoAb30BaHHOM NUTepPaTypbl:

1. KysHeuos, B.A. (2018). MoaynbHble U MOBUNbHbIE 30aHNA: TEXHONOMMU, NPOEKTUPOBAHNE U NPUMEHEHME.
Mockga: CTpoiimsaar.
2. Tpuropbes, W.M. (2020). MHHOBAUMOHHbIE TEXHOMOIMMU B cTpouTenbcTBe: MobWIbHbIE U MOAy/bHble
KOHCTPYKUMN. CaHKT-MeTepbypr: HayuHoe 0603peHue.
3. KoBanes, C.A. (2019). Moay/ibHOe CTPOMUTENbCTBO: OT KOHUENUUW A0 peanunsaumun. KasaHb: IKOHOMMKA
CTPOUTENBCTBA.
4. ObskoB, M.P. (2017). MobunbHble 34aHUA U BPeMeHHble coopy:KeHus: CoBpeMeHHble noaxoabl W
nepcrnekTuBbl pa3sutmna. Mockea: CTponTex.
5. benses, A.U. (2021). TexHonornmn BbICTporo ctpoutenbcTea: MoaynbHble U MoOBUAbHblE cucTeMbl. CaHKT-
Metepbypr: MTmapomereonsaar.

© TeinnaHypos bl., bekmypsaes b., Ainkanos ., Xatamos M., 2025

YAK 004
Teinnanypos bl., Hapmammepgos C.
Crapwwue npenogasaTtenm
Atarenpguesa A.
MNpenogasaTtennb
Pep)kenos X.
CrypeHT
TYPKMEHCKUI roCcyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN UHCTUTYT
r. Awxabaa, TypKMeHUcTaH

3BOJIIOLMA TOPOACKUX NNOLLALENA U CKBEPOB: MPUCNOCOBNEHUE
K HOBbIM TPEBOBAHUAM OBLLECTBA

AHHOTauuA

Tema paccmaTpuBaeT, KaK 3TW 30Hbl aJanTUPYOTCA K COBPEMEHHbLIM Bbl30BaM, BK/AtOYAA MHTErpauuio
YCTOMUYMBBIX U IKOJIOTMYHBIX peLleHnid, co34aHne MHOrOQYHKLMOHAAbHbIX MPOCTPAHCTB A/1A PA3/IMYHbIX FPynn
nosb3oBaTesiell, a TaKKe BHeApPEeHWEe WMHHOBALMOHHBLIX TEXHOJIOMMI ANA YAydlWeHUa B3aMMOAENCTBUA C
obLecTBeHHOCTbO. Ocoboe BHMMAHME yAENAETCA KOHLENUUAM, KOTOPble CMOCOBCTBYIOT YYULLEHUIO KaYecTBa
KM3HWM B Meranosmucax, BK/OYaA AOCTYNHOCTb, WMHK/AO3MBHOCTb M FAPMOHMYHOE COYeTaHWe npupoabl C
ropoACKON MHPPACTPYKTYPOIA.

KnioueBble cnosa:
ropoAcKue NaoLLaam, CKBepbl, 06LLECTBEHHOE NPOCTPAHCTBO, YCTOMYMBOE Pa3BUTUE, MHKIIO3UBHOCTD,
3KOJIOMMYHbIN AN3aiH, MHOTOQYHKUMOHANbHbIE NPOCTPAHCTBA, ropPoAcKan MHOPACTPYKTYpa.
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lfopoacKMe naoLwaam U CKBepbl ABAAIOTCA HEOTbEMIEMOW YaCTbHo 0OLLECTBEHHOMO NPOCTPAHCTBA /1toboro
ropoga. 3T TeppPUTOPUN BbINONHAIOT BaXKHble PYHKUUMK, CAYHKAT MeCTamu OTAbiXa, OOLEHMA U KY/bTYPHOro
0bMmeHa, a TaKXKe CnoCcoBCTBYIOT Y/YULLIEHMIO KAauyecTBa KU3HUM ropoxkaH. B ycnoBusax 6bicTpolt ypbaHusaummn u
pocTa ropoAcKOoro HacesneHuss TpeboBaHMA K TaKMM MPOCTpaHCTBamM MeHawTca. CoBpeMeHHble ropoaa
CTa/IKMBAOTCA C HeobXoAMMOCTbIO WMHTErpauum MPUPOAHbLIX 3/IEMEHTOB B TFOPOACKYI TKaHb, CO34aHWUA
KOMGOPTHbIX M 6e30MacHbIX 30H A5 Pa3ANYHbIX rpynn Atogen. Takmm o6pasom, ropoacKme NaoLwanm U cKeepbl
[ONKHbI ObITb a4aNTUPOBaAHbI K HOBbIM BbI30BaM M Hy»KAam obuiecTtsa.

C yBe/IndeHMeM MJIOTHOCTM HaceneHusa, POCTOM Yncaia aBTOMObUAEN N CTPOUTE/IbCTBOM HOBbIX XKUJIbIX U
KOMMEpPYECKMX 0OBEKTOB ropoda CTa/IKMBaKTCA ¢ Npobiemoit gedbmunTa OTKPLITbIX 3e/1IeHbIX NPOCTPAHCTB. B
3TOWM CUTyaLMU PO/ib FTOPOACKUX NAOLWanen U CKBePOB CTAaHOBUTCA 0COBEHHO BayKHOM. OHWN AONKHbI HE TONbKO
obecneynTb MecTo A5 OTAbIXa, HO U CAYKUTb GYHKLMOHANbHBIMU U 3KOJIOTMYECKU YCTONYMBLIMM 30HamK. B
nocneaHue rogbl yCUINBAETCA BHUMAHME K SKONIOTMYECKOMY AN3aliHy U CO34aHMI0 TaKMX NPOCTPAHCTB, KOTopble
He TOJIbKO YZ0BNETBOPAIOT 3CTETUUYECKME NOTPEOHOCTU, HO M aKTMBHO CMOCOOCTBYIOT Y/AYULIEHMIO FTOPOACKOM
3KoNormun.

AfanTauma ropoACKMX NAOWaZed U CKBEPOB K M3MEHEHMAM B COLMaNbHO-3KOHOMMUYECKOM W
3KOJIOrMYeckol cpege TpebyeT NpUMeHeHMsA MHHOBALMOHHbIX MOAX0A40B B MPOEKTUPOBAHUM U NIaHUPOBAHUN.
ApxuTeKTopbl U ypbaHUCTbI pa3pabaTbiBatOT KOHLEMNLMK, KOTOPbIE NMOMOTatoT C034aTb MHOFO(YHKLMOHANbHbIE
M MHKNHO3MBHbIE NPOCTPAHCTBA, NOAXOAALLME ANA PA3/INYHbBIX KATErOPUIM FOPOXKaH: OT AeTeN N NOXKUAbIX toaen
OO0 N0AEN C OrpaHMYEHHbIMU BO3MOKHOCTAMW. BaKHbIM acneKTOM TaKUX U3MEHEHWUIM ABAAETCA TaKiKe
BHEAPEHNE TEXHONOTUA «YMHbIX TOPOAOB», KOTOPblEe MOMOTalT YAy4YlWUTb B3aUMOAENCTBME MeXKAay
No/1b30BaTENIAMU U TOPOACKMMU TEPPUTOPUAMM.

Takke HeobX04MMO YUNTbIBATb, YTO COBPEMEHHbIE FOPOACKME NAOLWAAM U CKBEPbI A0KHbI ObITb MecTamu
ON1A aKTUBHOTO OTAbIXA U KYNbTYPHbIX MEePOnpuaTniA. ITo TpebyeT co3aaHma afanTUBHbIX MPOCTPAHCTB, KOTOPbIE
MOTYT MeHATb CBOK YHKLUMOHANLHOCTb B 3aBUCMMOCTU OT BPEMEHW roaa, cobbiTit 1 3anpocoB obliecTsa.
MpoeKTPOBAHNE TaKUX MECT AO/IXKHO ObITb TMOKMM, NO3BOAAIOWMM UCMNONb30BaTb NPOCTPAHCTBA A5 Pa3HbIX
BWA0B aKTUBHOCTM, OT MPOTY/IOK U 3aHATUIA CMOPTOM Z10 OpraHu3auum GecTmBasnieit U KOHUEPTOB.

O4HMM M3 KNKOYEeBbIX acMeKTOB 3BO/IIOLMU FOPOACKMX MIOLWAAEA U CKBEPOB SABAAETCA UX CNOCOBHOCTbL
pearMpoBaTb Ha M3MeHeHMe Kaumata. CTpemieHue K YCTOMUYMBOMY CTPOMTE/IbCTBY M 3KOAOTMYECKU YMCTbIM
maTepuanam BAMAET Ha NPOEKTUPOBAHNE U UCMOJIb30BAHWNE 3e/IeHbIX 30H. BaxHO, 4TOObI TaKMe NPOCTPaHCTBA
He TOJIbKO Y/y4llann KayecTBO *KM3HWU TFOpOXKaH, HO M CnocobCcTBOBa/AM pelleHUto npobnem, CBA3AHHbLIX C
M3MEHEHMAMW KAMMATA, TaKWMW KaK MOBbILWEHME TeEMNEepPaTypbl, yXyAleHne KayecTBa BO34yXa U yBenYeHne
WHTEHCMBHOCTU OCaAKOB.

dBonoUMA TOPOACKMX MNOLWAAEN M CKBEpPOB npeacTaBasieT cobOM BaKHbIM npouecc agantaumu
rOpoACKOro MPOCTPAHCTBA K MeHsowmMmes notpebHoctam obuwectBa M BbI30BaM  COBPEMEHHOCTU.
CoBpemMeHHble NOAXOAbl K MNPOEKTUPOBAHMIO 3TUX 30H aKUEHTUMPYIOT BHMMaHME Ha YCTOMYMBOCTY,
WMHK/IIO3UBHOCTU U GYHKLUMOHAIbHOCTM, CNOCOBCTBYA CO34aHUI0 KOMPOPTHOM U 3KONOMMYHOM ropoaCKON cpeabl.
BHegpeHMe MHHOBALMOHHbLIX TEXHONOIMIA M 3KONOTMYECKU YMUCTbIX PELUEHMI NO3BOJIUT He TOJIbKO YAy4YllnTb
KauyecTBO }KM3HM roOpoXKaH, HO U caenaTb ropoaa 6os1ee yCTOMUMBLIMU K UBMEHEHUAM KMMaTa.

CNUCOK UCNoIb30BaHHOW NINTEPaTypbl:

1. KysHeuoBa, W.H. "MopoacKmMe napkm n cKeBepbl: poab B OpraHusaumMm obLiecTBeHHOro npocTpaHcTea." —
Mocksa, 2021.

2. CmupHoB, B.A. "CoBpemeHHble TEHAEHUMN B MPOEKTUPOBAHUM FTOPOACKMX 3e/1eHbIX NPOCTPaHCTB." — CaHKT-
MeTtepbypr, 2020.
3. Tony6esa, J1.A. "TopoacKas aKo0rMA 1 yctonumsoe passuTtune." — Mocksa, 2022.
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