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OUJIOJTOI'MYECKHUE HAYKHA

TRANSLATION CHALLENGES OF IDIOMATIC
EXPRESSIONS
Kalandarova N.', Yardjanova M.

'Kalandarova Nasiba — lecturer,
Yardjanova Maryam - student,
OGUZ HAN ENGINEERING AND TECHNOLOGY
UNIVERSITY OF TURKMENISTAN
ASHGABAT, TURKMENISTAN

Abstract: This research article examines the multifaceted
linguistic and cognitive barriers inherent in the translation of
idiomatic  expressions, proposing a "Cognitive-Pragmatic
Equivalence Model" (CPEM) as a solution to the limitations of
traditional word-for-word substitution. ldioms, defined as multi-
word units whose meanings are not deducible from their
individual components, represent the pinnacle of cultural
encodification within a language. This study investigates the
semiotic friction that occurs during the transfer of 'frozen"
metaphors between non-cognate language systems. By analyzing
current neural machine translation (NMT) trends and human
heuristic strategies, the article identifies a developmental
prospect: the "Semantic Mapping of Idiomatic Relativity," which
suggests that idioms are not merely linguistic quirks but are
deeply rooted in the ecological and historical psyche of a speech
community. The research argues that successful translation
requires a shift from formal correspondence to dynamic
equivalence, where the target text evokes a comparable cognitive
response rather than a literal reflection. The practical
significance of this study lies in its application to localization,
cross-cultural diplomacy, and the refinement of Al-driven
linguistic models.

Keywords: idiomaticity, translation studies, cognitive linguistics,
pragmatic equivalence, semiotics, machine translation, cross-
cultural communication.



The translation of idiomatic expressions remains one of the
most formidable challenges in applied linguistics, serving as a
litmus test for the sophistication of both human translators and
computational algorithms. To understand the depth of this
challenge, one must first recognize that idioms are not merely
decorative elements of speech but are "crystallized" cultural
artifacts that encapsulate a society's history, environment, and
social values. The theoretical foundation of this inquiry is rooted
in the principle of non-compositionality, which dictates that the
semantic value of an idiom is an emergent property rather than a
sum of its parts. When a translator encounters a phrase like "to
kick the bucket," the challenge is not lexical but conceptual; the
literal image of a bucket is entirely irrelevant to the underlying
sememe of death.

This disconnect creates a "semiotic vacuum'" in the target
language that cannot be filled by dictionary definitions. The
scientific difficulty is compounded by the varying degrees of
transparency found in idioms. Some expressions are "semi-
transparent,”" allowing for a trace of logical deduction, while
others are "opaque," where the link between the literal and
figurative meaning has been lost to time.

A primary innovative idea presented in this article is the
"Metaphorical Mapping Divergence" (MMD) theory. This theory
suggests that translation failure often occurs because the source
and target languages utilize different "base metaphors" to describe
the same human experience. For instance, English frequently uses
maritime or sporting metaphors to describe life challenges
("smooth sailing," "ball in your court"), whereas a landlocked
culture might rely on agricultural or mountainous metaphors. The
novelty of this research lies in the discovery that successful
idiomatic transfer is more effective when the translator identifies
the "Affective Frequency" of the idiom—its emotional intensity
and register—rather than its literal imagery.

Current research into neuro-linguistic processing shows that
the human brain processes idioms as single lexical units rather
than syntactic chains. This discovery suggests a developmental
prospect for Machine Translation (MT): instead of training
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models on syntax, we should be training them on "Cultural
Proximity Vectors" that group idioms based on their pragmatic
function rather than their constituent words.

The practical significance of resolving idiomatic dissonance is
most visible in the fields of localization and international
relations. A misinterpreted idiom in a diplomatic communique or
a marketing campaign can lead to significant socio-economic
repercussions. For example, the English idiom "to pull someone's
leg" (to tease) has no direct literal equivalent in many Slavic or
Asian languages; a literal translation would evoke an image of
physical interference rather than humor. The implementation path
for solving these discrepancies lies in the creation of "Bilingual
Idiom Corpora" that are categorized by "Pragmatic Intent." This
involves a shift toward a "Functionalist Approach" to translation,
where the translator acts as a cultural mediator. In this model, the
translator must choose between three primary strategies: using an
idiom of similar meaning and form, using an idiom of similar
meaning but dissimilar form, or paraphrasing. Reasoned
arguments suggest that the second strategy—finding a "functional
equivalent"—is the most effective for maintaining the stylistic
integrity of the text. For instance, translating the German "Da
liegt der Hund begraben" (That’s where the dog is buried) into the
English "That’s the heart of the matter" preserves the gravity and
focus of the statement without the confusing canine imagery.

Furthermore, this study addresses the "Cognitive Load" placed
on the translator during the decoding and encoding process.
Unlike technical translation, which relies on a fixed terminology,
idiomatic translation requires a high degree of '"divergent
thinking." The translator must scan the target language's mental
lexicon for an expression that occupies the same "sociolinguistic
niche." This process is often hampered by "interlinguistic
interference," where the literal meaning of the source idiom
prevents the translator from accessing figurative equivalents in
their native tongue. To mitigate this, a possible implementation
path is the integration of "Idiom-Aware Pre-processing" in CAT
(Computer-Assisted Translation) tools. These tools could utilize a
database of "Cultural Correspondences" to suggest figurative
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alternatives before the human translator begins their work. This
would effectively reduce the cognitive friction and allow for a
more creative focus on the nuance and tone of the target text.

The developmental prospect of this research also extends to the
evolution of language itself. In our increasingly globalized world,
we are witnessing the "Calquing of Idioms," where English
idiomatic structures are being translated literally into other
languages through media and social networks, eventually
becoming accepted in those languages. This "Linguistic
Homogenization" presents a dual-edged sword: while it makes
translation easier over time, it erodes the unique metaphorical
diversity of individual cultures.

A strictly scientific style of presentation must acknowledge that
translation is not just a linguistic act but an anthropological one.
The preservation of "idiomatic ecology" 1is essential for
maintaining the depth of human expression. In conclusion, the
challenges of translating idiomatic expressions are not merely
obstacles to be overcome but are indicators of the profound
complexity of human thought. By adopting the "Cognitive-
Pragmatic Equivalence Model," the field of translation can move
toward a more nuanced, empathetic, and technologically
integrated future. The implementation of intent-based corpora and
the recognition of metaphorical mapping divergence provide a
clear roadmap for both scholars and practitioners to bridge the
gap between what is said and what is truly meant.

References

1. Baker M. (2018). In Other Words: A Coursebook on
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equivalence at various levels, particularly the idiomatic level).
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EXPLORING THE INTEGRATION AND OUTCOMAS OF
CONTENT AND LANGUAGE INTEGRATED LEARNING
IN ESP FRAMEWORKS
Hydyrova D.!, Babagulyyeva A.

"Hydyrova Dunya — lecturer,
’Babagulyyeva Ayjeren - student,
OGUZ HAN ENGINEERING AND TECHNOLOGY
UNIVERSITY OF TURKMENISTAN
ASHGABAT, TURKMENISTAN

Abstract: This research article investigates the structural and
cognitive synthesis of Content and Language Integrated Learning
(CLIL) within English for Specific Purposes (ESP) frameworks,
proposing a "Symbiotic Didactic Model" for higher education.
While traditional ESP often prioritizes linguistic competence as a
secondary tool for professional communication, the integration of
CLIL methodologies facilitates a dual-focus approach where
subject matter and linguistic proficiency develop concurrently
through cognitive engagement. The study examines the neuro-
linguistic benefits of simultaneous processing, arguing that the
integration of professional content enhances lexical retention and
communicative fluency more effectively than isolated language
instruction.

Keywords: CLIL, ESP, Applied Linguistics, Pedagogy, Higher
Education, Professional Communication, Cognitive Resonance.

The evolution of modern linguistic pedagogy has reached a
critical juncture where the boundaries between disciplinary
knowledge and linguistic proficiency are becoming increasingly
porous, leading to the emergence of Content and Language
Integrated Learning (CLIL) as a dominant force within English
for Specific Purposes (ESP) frameworks. At its theoretical core,
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the integration of CLIL into ESP represents a departure from the
traditional view of language as a mere vehicle for information;
instead, it posits that language and content are ontologically
inseparable in the professional sphere. This scientific inquiry
seeks to explore the profound outcomes of this integration,
moving beyond surface-level observations to uncover the
underlying cognitive and structural mechanisms that drive
successful professional communication in a second language. The
fundamental premise of ESP has long been the alignment of
language instruction with the specific communicative needs of a
professional or academic domain. However, the traditional
"language-first" or "language-parallel" approaches often fail to
account for the cognitive load associated with high-level
professional tasks. By adopting CLIL principles—namely the 4Cs
framework (Content, Communication, Cognition, and Culture)—
ESP practitioners can create a more resilient learning
environment. The theoretical foundation of this study is rooted in
Vygotsky’s Zone of Proximal Development (ZPD) and Halliday’s
Systemic Functional Linguistics, which suggest that language is
best acquired when it is functioning as a tool for meaningful,
complex social and professional action.

One of the most significant innovative ideas presented in this
research is the "Cognitive Resonance Hypothesis" in ESP. This
theory suggests that when a learner is deeply engaged with
complex professional content—such as a mechanical engineer
analyzing fluid dynamics or a surgeon discussing pre-operative
protocols—the brain’s executive functions are primed for high-
density information processing. This state of cognitive arousal
reduces the affective filter typically associated with second-
language acquisition, allowing for a more naturalistic "incidental"
acquisition of technical vocabulary and complex syntactic
structures. The practical outcome of this resonance is a marked
increase 1n lexical fossilization resistance; terms learned in a
high-stakes, content-rich context are stored in long-term memory
with greater stability than those learned through rote
memorization or artificial scenarios.
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Furthermore, the integration of CLIL into ESP addresses the
"authenticity gap" that frequently plagues specialized language
courses. In a standard ESP classroom, "content" is often a
simplified version of professional reality, used merely to trigger a
grammar point. In a CLIL-integrated ESP framework, the content
is the primary driver. For example, in a course for international
law, students do not just learn the English used in contracts; they
engage in the act of comparative legal analysis in English. The
linguistic outcome is a byproduct of the legal inquiry. This "Dual-
Tasking Paradigm" requires the implementation of scaffolding
techniques that allow learners to navigate complex texts without
being overwhelmed. Current research by Coyle and Marsh
highlights that the success of this integration depends on the
instructor's ability to balance "content-obligatory" language
(technical terms necessary for the subject) with "content-
compatible" language (general academic language used to express
opinions, cause, and effect).

The developmental prospect of this integration lies in the
transition from "additive" bilingualism to "integrative" professional
identity. As learners master their field through the medium of
English, they develop a "professional persona" that is inherently
bilingual. This has profound implications for the global labor
market. In the context of European Higher Education Area
(EHEA) and the increasing internationalization of universities in
Asia and Latin America, CLIL-ESP frameworks are no longer an
elective luxury but a structural necessity. The implementation
paths for this model require a radical shift in faculty cooperation.
One proposed path is the "Team-Teaching Hybrid," where subject
matter experts (SMEs) and language specialists co-design
curricula.

This ensures that the linguistic complexity of the materials
matches the cognitive maturity of the students, preventing the
"infantilization" of adult learners that often occurs in traditional
language classes. Moreover, the use of digital simulation and
Virtual Reality (VR) in CLIL-ESP offers a fertile ground for
future discovery. By immersing a medical student in a simulated
emergency room where the instructions and interactions are in
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English, we provide a high-fidelity environment where the
integration of language and action is absolute.

From a reasoned argumentative standpoint, critics often
suggest that CLIL may dilute the quality of content instruction or
that ESP learners may lack the foundational grammar necessary
for high-level discourse. However, evidence from longitudinal
studies in EMI (English as a Medium of Instruction) contexts
suggests the opposite: students in integrated programs often
outperform their peers in content knowledge because the
"burden" of processing information in a second language forces a
more deliberate and deep engagement with the material. They
cannot skim the surface; they must deconstruct and reconstruct
the knowledge, leading to superior critical thinking skills. This
"Processing Depth" is a key outcome of the CLIL-ESP
framework.

In conclusion, the integration of Content and Language
Integrated Learning within ESP frameworks represents a
paradigm shift toward "Cognitive-Professional Synergy." The
discovery that professional identity acts as a linguistic catalyst
suggests that future curriculum designers should prioritize "high-
challenge, high-support" environments. By moving away from
the isolated study of language toward a model of symbiotic
acquisition, we prepare learners for the complexities of a
globalized workforce where English is not just a subject, but the
very fabric of professional existence. The implementation of this
model through interdisciplinary collaboration and technological
integration offers a clear prospect for the evolution of higher
education, ensuring that the linguistic and professional
competencies of the next generation are inextricably linked and
robustly developed.

References
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THE INFLUENCE OF TECHNICAL ENGLISH ON THE
TURKMEN LANGUAGE IN THE IT FIELD
Tangrykulyyeva A.', Amanova M.’

"Tangrykulyyeva Aylar — lecturer,
’Amanova Maya - student,
OGUZ HAN ENGINEERING AND TECHNOLOGY
UNIVERSITY OF TURKMENISTAN
ASHGABAT, TURKMENISTAN

Abstract: This research article explores the sociolinguistic and
structural transformations within the Turkmen language resulting
from the pervasive influence of technical English in the
information technology (IT) sector. As Turkmenistan undergoes
rapid digital transformation and integrates into the global digital
economy, the Turkmen language faces unprecedented lexical and
syntactic pressure from English, which serves as the primary
medium for global technological innovation. The study identifies
the mechanisms of linguistic interference, ranging from direct
phonetic borrowing and calquing to the emergence of hybrid
morphological structures.

The novelty of this research lies in the proposal of a "Digital
Diglossia" framework, suggesting that the Turkmen IT
professional’s lexicon operates in a state of functional dualism
that threatens the traditional terminological purity but
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accelerates cognitive integration into global tech standards.
Furthermore, the article investigates the developmental prospect
of "Algorithmic Neologization"—a systematic approach to
synthesizing native Turkmen roots with international technical
concepts to preserve linguistic identity while ensuring
technological clarity. The practical significance of this study
involves providing a theoretical basis for national language
policy, the development of standardized IT dictionaries, and the
optimization of localization efforts for software and educational
materials in Turkmenistan.

Keywords: technical english, turkmen language, it terminology,
linguistic interference, digital transformation, neologisms,
sociolinguistics.

The evolution of the Turkmen language in the 21st century is
inextricably linked to the global hegemony of English as the
lingua franca of information technology, creating a complex
intersection of traditional philology and modern digital
necessity. This scientific inquiry examines the systematic
influence of technical English on the Turkmen lexicon, syntax,
and communicative pragmatics, particularly within the
specialized professional circles of Ashgabat’s burgeoning tech
hubs and academic institutions. The theoretical foundation of
this phenomenon is rooted in the "Contact Linguistics"
paradigm, which posits that language change is accelerated when
a dominant, resource-rich language (English) provides the
conceptual tools for an emerging field that lacks a pre-existing
indigenous vocabulary. In the context of Turkmenistan, the
transition from a traditional industrial-agrarian economy to a
digital-knowledge economy has necessitated a rapid expansion
of the Turkmen vocabulary, often resulting in the unmediated
adoption of English terms. This process is not merely an
addition of new words but a structural reshaping of the
language's internal logic.

A primary mechanism of this influence is phonetic and
morphological adaptation, where English IT terms are integrated
into the Turkmen grammatical system. For instance, the English
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verb "to cloud" or the noun "server" undergoes a process of
"Turkmenization" through the addition of agglutinative suffixes,
resulting in forms like serverler (servers) or fayla (to the file).
However, the innovation in this research reveals a more profound
trend: the emergence of "Lexical Hybridization," where English
roots are combined with Turkmen functional morphemes to create
a specialized jargon that is neither purely English nor traditionally
Turkmen. This "Digital Turkmen" dialect serves as a bridge,
allowing local developers to interact with global codebases while
maintaining local communicative efficiency. The discovery of
this "Interlanguage of Innovation" suggests that the Turkmen
language is exhibiting a high degree of "Digital Resilience,"
adapting its Turkic structure to accommodate the rigid, logic-
based requirements of computational English.

The reasoned arguments for this integration are multifaceted.
Proponents of rapid borrowing argue that direct adoption of terms
like "interface," "blockchain," and "framework" prevents the
fragmentation of technical knowledge. If Turkmen translators
were to insist on purely native roots for every abstract I'T concept,
there is a risk of creating a "terminological vacuum" where local
specialists cannot communicate with the international community.
For example, translating "browser" as gozleg¢i (searcher) creates
ambiguity, as it may be confused with a human researcher or a
general search engine. Therefore, the practical significance of
maintaining a high degree of English loanwords in Turkmen IT
discourse is to ensure "Binary Compatibility" between local
education and global industry standards. Nevertheless, this study
identifies a significant developmental prospect in the form of
"Cognitive Calquing"—a method where the internal logic of an
English term is translated into Turkmen, such as programma
upjiingiligi for "software." This approach allows for the
preservation of Turkmen phonological harmony while conveying
the exact technical meaning.

Furthermore, the influence of English is visible in the
sociolinguistic hierarchy of Turkmenistan’s IT sector. Knowledge
of English IT terminology is often used as a marker of
professional "prestige" and competence. This has created a
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"Digital Diglossia," where "High Turkmen" (standard/literary) is
used for formal state communication, while "Tech Turkmen"
(English-saturated) is used for actual development, coding, and
peer-to-peer technical support. This study argues for a "Hybrid
Localization Strategy," where high-frequency interface elements
(like "Save" or "Delete") are translated into native Turkmen
(Sakla, Ociir), while specialized technical terms (like "IP
Address" or "Proxy") are retained in their English-derived forms.

The implementation of a systematic approach to this linguistic
evolution requires a multi-stakeholder effort. Educational
institutions in Turkmenistan, such as the International University
for the Humanities and Development, play a pivotal role in
"lexical stabilization." By integrating standardized Turkmen IT
terminology into their curricula, they can ensure that the next
generation of professionals speaks a language that is both
technically precise and culturally grounded. The discovery that
"Linguistic Sovereignty" in the digital age depends on the ability
to name one's own tools is a central theme of this work. If a
language cannot describe its own digital reality, it risks becoming
a "domestic" language, relegated to poetry and home life, while
the professional "public" life is surrendered to English.

In conclusion, the influence of technical English on the
Turkmen language is a double-edged sword: it provides the
necessary linguistic infrastructure for rapid modernization while
posing a challenge to linguistic identity. The "Algorithmic
Neologization" and "Digital Diglossia" frameworks presented
here offer a path forward that balances these competing forces.
By treating the Turkmen language as a living, evolving system
capable of synthesizing foreign concepts without losing its Turkic
essence, Turkmenistan can ensure that its digital future is
articulated in its own voice. The practical significance of
standardized IT dictionaries and the theoretical foundation of
contact linguistics provide the necessary tools for this journey. As
the IT field continues to expand with the integration of 5G, IoT,
and Al, the Turkmen language must remain agile, utilizing the
"Cognitive Resonance" of its native roots to master the global
language of technology.
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THE TRANSFORMATIVE IMPACT OF DIGITAL
COMMUNICATION OF LANGUAGE ACQUISITION AND
DEVELOPMENT
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"Tangrykulyyeva Aylar — lecturer,
Durdymyratova Aysoltan - student,
OGUZ HAN ENGINEERING AND TECHNOLOGY
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ASHGABAT, TURKMENISTAN

Abstract: This research article investigates the profound and
multi-dimensional  transformations  exerted by  digital
communication on the mechanisms of language acquisition and
cognitive linguistic development. As the global populace shifts
from analog to predominantly digital-mediated interactions, the
traditional paradigms of first and second language acquisition
(SLA) are undergoing a radical metamorphosis. The study
proposes a "Digital-Neural Feedback Loop" model, suggesting
that the non-linear, hyperlinked, and multimodal nature of digital
discourse alters the neurological pathways involved in semantic
processing and syntactic construction.
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The novelty of this work lies in the identification of "Fragmented
Fluency,” a developmental prospect where learners achieve high
levels of pragmatic competence through abbreviated digital codes
while simultaneously experiencing a shift in deep-text analytical
capabilities. By synthesizing theories of Connectivism and
Sociocultural ~ Theory, the paper argues that digital
communication is not merely a tool for linguistic exchange but a
"cognitive prosthesis" that expands the linguistic environment
into a borderless, real-time laboratory. The practical significance
of this study is found in its implications for pedagogical reform,
digital literacy standards, and the design of Al-driven educational
interfaces, offering a roadmap for integrating "Liquid
Linguistics" into formal education.

Keywords: digital communication, language acquisition,
cognitive linguistics, connectivism, multimodality,
neuroplasticity, digital literacy.

The ontogeny of human language is currently experiencing its
most significant inflection point since the invention of the
printing press, driven by the ubiquity of digital communication
architectures. This scientific inquiry explores the transformative
impact of these digital environments on the acquisition and
development of language, moving beyond the superficial critique
of "internet slang" to address the fundamental structural and
cognitive changes occurring within the human linguistic
apparatus. To understand this transformation, we must first
establish the theoretical foundation of "Digital Immersion as a
Primary Linguistic Environment."

Unlike the traditional classroom or the localized home
environment, the digital sphere provides a continuous, high-
frequency stream of input that is inherently multimodal—
combining text, audio, visual semiotics, and interactive feedback.
This study posits that this environmental shift triggers a "Neural
Reconfiguration for High-Speed Processing," where the brain
adapts to decode linguistic information in non-linear bursts rather
than traditional sequential paragraphs. The impact on language
acquisition is twofold: it accelerates the acquisition of pragmatic

18



and sociolinguistic competence while recalibrating the internal
standards of grammatical formalization.

One of the most innovative ideas presented in this research is
the discovery of "Hyper-Semiotic Convergence," a phenomenon
where the distinction between linguistic and non-linguistic signs
(such as emojis, memes, and GIFs) becomes blurred during the
developmental process. In the digital context, these "hyper-signs"
do not merely supplement text; they function as integral
morphological units that convey complex emotional and
contextual nuances that traditional syntax often fails to capture
with equal speed. This suggests a developmental prospect for
"Post-Literate Fluency," where the definition of a "literate"
individual expands to include the ability to synthesize multi-
layered symbolic systems. Current research in neuro-linguistics
indicates that processing an emoji in context activates similar
neural regions as processing a lexical word, yet with added
activity in the emotional centers of the brain. This "Affective-
Linguistic Fusion" represents a significant departure from the dry,
analytical acquisition models of the past, suggesting that digital
communication fosters a more emotionally resonant and
immediate form of language development.

The reasoned arguments for this transformation are further
supported by the theory of "Connectivism," popularized by
George Siemens, which argues that learning—and by extension,
language acquisition—is a process of connecting specialized
nodes of information. In the digital age, a language learner is no
longer a passive recipient of a localized dialect but a participant in
a "Global Socio-Digital Network." This networking effect allows
for "Massively Parallel Language Acquisition," where learners
engage with multiple registers, accents, and idiolects
simultaneously. However, this study also identifies a critical
"Developmental Trade-off": while breadth of communicative
range increases, there is a measurable decline in "Sustained
Narrative Coherence," as the brain becomes conditioned to
shorter, more fragmented units of information.

The practical significance of these findings is paramount for
the future of education and language policy. If the digital medium
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is redefining the parameters of language development, then our
pedagogical tools must undergo a corresponding "Digital-
Linguistic Alignment." This involves a shift from the
"correctness-centric" model to a "function-centric" model, where
the success of language acquisition is measured by the ability to
navigate diverse digital landscapes. The implementation path for
this transition lies in the development of "Adaptive Digital
Scaffolding" within educational software. By utilizing Artificial
Intelligence to monitor a learner’s digital interactions, systems
can provide real-time, context-specific linguistic support that
mimics the "scaffolding" provided by a human parent or teacher
in the early stages of first language acquisition. Furthermore, the
integration of "Gamified Linguistic Ecosystems" offers a path
toward immersive acquisition that leverages the dopamine-driven
feedback loops of digital platforms to sustain motivation and
accelerate lexical retention.

Furthermore, the research explores the "Democratization of
Language Variety" as a primary outcome of digital
communication. The internet has significantly weakened the
"Prestige Dialect" paradigm, as digital platforms provide a stage
for non-standard varieties, code-switching, and translanguaging.
This has profound implications for minority and endangered
languages. The "Digital Revitalization" prospect suggests that
digital communication can serve as a life-support system for
languages that lack physical geographic concentration. By
creating virtual speech communities, digital technology allows for
the continued development and acquisition of languages that
might otherwise face extinction. The practical implementation of
this involves the creation of "Open-Source Linguistic
Repositories" where native speakers can contribute to a living,
digital corpus, ensuring that the language evolves in tandem with
modern technological concepts.

From a structural perspective, the influence of digital
communication on syntax—often referred to as "Textspeak" or
"Cyber-slang"—is frequently misunderstood as a degradation of
language. This study argues, however, that these forms represent
a sophisticated "Morphosyntactic Compression." Just as the
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transition from Latin to Romance languages involved a
simplification of case endings for the sake of communicative
efficiency, the transition to digital-native English (and other
languages) involves a reduction of redundant markers. The
discovery that digital communication acts as a "Catalyst for
Grammatical Levelling" suggests that we are moving toward a
more streamlined, globally standardized version of English that is
optimized for cross-cultural, digital mediation.

The developmental prospect of "Algorithmic Language Co-
Creation" represents the next frontier in this field. As Large
Language Models (LLMs) and predictive text algorithms become
integrated into our daily digital communication, we are entering
an era where the machine is an active participant in human
language development. When an Al suggests a completion for a
sentence, it is not merely assisting the user; it is shaping the
linguistic choices and reinforcing specific syntactic patterns. This
"Human-AlI Linguistic Symbiosis" will likely lead to a further
standardization of language, but it also offers the potential for
"Creative Augmentation," where Al assists learners in expanding
their expressive range. The practical significance of this lies in the
ethical and technical design of these systems: they must be built
to support linguistic diversity rather than enforcing a singular,
algorithmic "standard."

In conclusion, the impact of digital communication on
language acquisition and development is nothing short of a
"Linguistic Renaissance." While it presents challenges to
traditional notions of literacy and narrative depth, it offers a
vastly expanded, more inclusive, and highly efficient framework
for the development of communicative competence. The "Digital-
Neural Feedback Loop" suggests that our brains and our
languages are evolving in a reciprocal relationship with our tools.
By embracing the "Liquid Linguistics" of the digital age and
implementing adaptive, connectivist pedagogical strategies, we
can harness the transformative power of digital communication to
foster a globally connected, linguistically diverse, and cognitively
resilient population. The future of language acquisition lies not in
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the rejection of digital fragmentation, but in the mastery of its
multifaceted, hyper-semiotic potential.
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Abstract:  This article examines the contributions of
neurolinguistics to our understanding of second language
acquisition (SLA). It explores how brain imaging techniques and
neurocognitive models have illuminated critical questions about
age effects, neural plasticity, cross-linguistic influence, and
individual differences in SLA. Key findings include the partial
retention of neural plasticity beyond childhood, the coexistence of
multiple language systems in the brain, and the role of procedural
vs. declarative memory in language learning. The article
concludes that neurolinguistic insights offer valuable implications
for language teaching and rehabilitation.

Keywords: Neurolinguistics, second language acquisition, brain
plasticity, critical period hypothesis, bilingualism, event-related
potentials, fMRI.

1. Introduction

For decades, second language acquisition research was
dominated by behavioral and cognitive approaches. However,
advances in neuroimaging techniques such as functional magnetic
resonance imaging (fMRI) and event-related potentials (ERP)
have opened a new window into the brain. Neurolinguistics—the
study of the neural mechanisms underlying language—now
provides empirical evidence about how, when, and why second
languages are learned. This article synthesizes key neurolinguistic
findings and their implications for SLA theory and practice.
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2. The Critical Period Hypothesis Revisited

The critical period hypothesis (Lenneberg, 1967) posits that
language acquisition is optimal only during a biologically
determined window ending around puberty. Neurolinguistic
studies have partially supported but also refined this claim. ERP
studies show that late learners (after age 12) process L2 syntax
using different neural networks than native speakers, often
recruiting more frontal and parietal regions (Morgan-Short et al.,
2014). However, adult learners can achieve native-like neural
processing in lexical semantics and pragmatics, suggesting that
plasticity declines differentially across linguistic domains rather
than disappearing entirely.

3. Neural Plasticity and Individual Differences

Brain plasticity—the capacity to reorganize neural pathways—
persists throughout life but declines with age. Neuroimaging
reveals that successful L2 learners, regardless of age, show
increased grey matter density in the left inferior frontal gyrus
(Broca's area) and the left superior temporal gyrus (Wernicke's
area). Individual differences in aptitude correlate with distinct
neural signatures: high-aptitude learners rely more on procedural
memory circuits, while low-aptitude learners depend on
declarative memory (Ullman, 2015). This finding supports the
Declarative/Procedural Model of L2 acquisition.

4. Cross-Linguistic Influence and Coactivation

One of neurolinguistics's most significant contributions is
demonstrating that a learner's first language (L1) is never truly
"off" during L2 processing. ERP and fMRI studies consistently
show L1-L2 coactivation, even in highly proficient bilinguals.
When a native Spanish speaker reads an English sentence, neural
responses reflect implicit activation of Spanish grammatical rules.
This coactivation explains transfer errors (e.g., false cognates)
and suggests that L2 instruction should explicitly address cross-
linguistic contrasts.

S. Implications for Language Teaching

Neurolinguistic findings offer several practical guidelines:
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o Explicit instruction matters: Because adult learners rely
on declarative memory, explicit grammar teaching supports
neural consolidation.

o Practice promotes proceduralization: Repetitive,
meaningful practice shifts L2 processing from declarative to
procedural circuits, mimicking native-like automaticity.

o Sleep and consolidation: Neuroimaging studies confirm
that sleep-dependent memory consolidation strengthens L.2 neural
representations, highlighting the importance of distributed
practice.

6. Conclusion

Neurolinguistics has transformed SLA from a purely
behavioral science into a biologically grounded discipline. Key
insights—the partial survival of plasticity, the dual memory
systems underlying L2 learning, and the persistent coactivation of
L1—-challenge earlier theories and inform more -effective
pedagogical approaches. Future research should explore how
neurofeedback and brain stimulation techniques might further
enhance second language learning.
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Abstract: This article analyzes the distinctive semantic features of
scientific and technical texts in English. It identifies key
characteristics including terminological density, conceptual
precision, syntactic nominalization, logical connectivity, and the
strategic use of impersonal constructions. Drawing on corpus
linguistics and discourse analysis, the paper demonstrates how
these semantic properties serve the primary functions of scientific
writing: clarity, unambiguity, replicability, and knowledge
dissemination. The analysis provides practical insights for
reading, writing, and translating scientific and technical
materials.
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terminology, nominalization, discourse analysis, scientific
writing.

1. Introduction

Scientific and technical texts are not merely ordinary language
with specialized vocabulary. They exhibit a unique set of
semantic features that distinguish them from literary, journalistic,
or everyday discourse. Understanding these features is essential
for students, researchers, translators, and English for Specific
Purposes (ESP) practitioners. This article provides a systematic
analysis of the core semantic properties of scientific and technical
English.

2. Terminological Density and Precision

The most obvious semantic feature is the high density of
technical terms. Scientific texts employ precise, conventionally
defined terms (e.g., mitochondrion, tensile strength, polynomial
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regression) rather than vague everyday words. This precision
eliminates ambiguity but creates a steep learning curve for
novices. Unlike general vocabulary, technical terms carry fixed
meanings within a discipline and are often derived from Greek or
Latin roots (e.g., photosynthesis, thermodynamics).

3. Nominalization

Nominalization—the transformation of verbs or adjectives into
nouns—is a hallmark of scientific prose. Instead of writing "the
liquid evaporated quickly," a scientific text might state "the rapid
evaporation of the liquid." This shift allows complex processes to
be packaged into noun phrases, enabling dense information
compression. For example: "The implementation of the protocol
was completed" replaces "The team implemented the protocol."
While efficient, excessive nominalization can reduce readability
(Halliday & Martin, 1993).

4. Logical Connectivity and Cohesion

Scientific texts rely heavily on explicit logical markers to
signal relationships between ideas. Common connectors include:

o Causal: therefore, consequently, as a result, due to

o Conditional: if, provided that, assuming that

o Contrastive: however, whereas, on the contrary, although

o Additive: furthermore, moreover, in addition

These markers create a tightly woven semantic network,
ensuring that the reader can follow chains of reasoning without
ambiguity.

5. Impersonal and Passive Constructions

To emphasize objectivity, scientific writing often avoids
personal pronouns (/, we, you). Passive voice is prevalent: "The
solution was heated to 80°C" rather than "We heated the
solution." Similarly, impersonal structures like "It can be
observed that..." or "There is evidence to suggest..." shift attention
from the researcher to the phenomenon itself. This semantic
strategy reinforces the ideal of science as objective and replicable
(Swales, 1990).

6. Lexical Ambiguity and Metaphor

Despite the goal of precision, scientific texts do contain some
ambiguity. Many technical terms are borrowed from everyday

27



language but acquire specialized meanings (e.g., force, work,
energy in physics; stress, tension in engineering). Additionally,
scientific writing frequently employs analogy and metaphor to
explain novel concepts, such as genetic code, black hole,
or computer virus. These figurative expressions are semantically
rich but require careful interpretation.

7. Conclusion

The semantic features of scientific and technical texts—
terminological density, nominalization, logical connectivity,
impersonality, and controlled metaphor—are not arbitrary. They
systematically serve the communicative goals of precision,
objectivity, efficiency, and logical rigor. Recognizing these
features is crucial for effective reading, writing, translation, and
teaching of scientific English. Future research should explore how
these features evolve with digital communication and
interdisciplinary collaboration.

References

1. Halliday M.A.K., & Martin J.R. (1993). Writing Science:
Literacy and Discursive Power. University of Pittsburgh Press.

2. Swales J.M. (1990). Genre Analysis: English in Academic and
Research Settings. Cambridge University Press.

3. Biber D., & Conrad S. (2019). Register, Genre, and Style (2nd
ed.). Cambridge University Press.

4. Williams 1.A. (2015). Thematic structure and progression in
medical research articles. English for Specific Purposes, 37, 1—
12.

28



INTEGRATING THE THEORY OF MULTIPLE
INTELLIGENCES INTO DIGITAL EDUCATION
Yazberdyyeva L.!, Churinkova L.”

"Yazberdyyeva Lale — lecturer,
’Churinkova Leyli — student,
OGUZ HAN ENGINEERING AND TECHNOLOGY
UNIVERSITY OF TURKMENISTAN
ASHGABAT, TURKMENISTAN

Abstract: This research article examines the synthesis of Howard
Gardner’s Theory of Multiple Intelligences (MI) with the
burgeoning architecture of Digital Education, proposing a
"Cognitive-Adaptive Digital Ecosystem" (CADE) as a novel
framework for personalized learning. While traditional education
systems have historically prioritized logical-mathematical and
linguistic intelligences, the integration of Artificial Intelligence
(A1) and immersive technologies provides a unique opportunity to
address the full spectrum of human cognitive capacities—
including spatial, musical, bodily-kinesthetic, interpersonal,
intrapersonal, and naturalistic intelligences. The study argues
that the digital medium is not merely a delivery tool but a
transformative environment capable of real-time multi-modal
differentiation.

Keywords: multiple intelligences, digital education, adaptive
learning, educational technology, cognitive diversity, artificial
intelligence, pedagogical innovation.

The convergence of psychological trait theory and digital
pedagogical infrastructure represents a foundational shift in the
epistemology of modern schooling, moving away from a "one-
size-fits-all" instruction model toward a highly granulated,
learner-centric experience. Howard Gardner’s seminal Theory of
Multiple Intelligences (MI) posits that human cognitive
competence is better described as a set of relatively autonomous
intellectual faculties rather than a single, general "g-factor"
intelligence. In the physical classroom of the 20th century, the
logistical constraints of space, time, and teacher-to-student ratios
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made the full-scale implementation of MI theory nearly
impossible, often resulting in a curriculum that inadvertently
marginalized students with high spatial, kinesthetic, or musical
aptitudes.

A primary innovative idea presented in this research is the
concept of "Intelligent Profile Mapping" (IPM) through Big Data
analytics. Unlike traditional surveys or psychometric tests, which
are subject to self-reporting bias, a digital education platform can
observe a student's natural affinity for certain modes of learning
through their behavioral metadata. For instance, a student who
consistently opts for video-based explanations over text-based
ones, or who excels in interactive, spatial 3D simulations of
molecular structures, demonstrates a clear profile that the system
can then use to optimize future content delivery.

This "Algorithmic Inclusivity" represents a significant
discovery in the developmental prospect of EdTech: we are
moving toward a future where the software "learns" the learner’s
intelligence profile before the learner even 1identifies it
themselves. For the linguistic learner, the system prioritizes
narrative and textual complexity; for the musical learner, it might
utilize rhythmic mnemonics or tonal variations to highlight
structural patterns in data. This does not imply a narrowing of the
curriculum, but rather a strategic use of a student’s "cognitive
strengths" to shore up their "cognitive weaknesses," a process
known in pedagogical literature as "compensation-through-
strength".

The practical significance of addressing bodily-kinesthetic and
spatial intelligences within a digital framework has been
profoundly enhanced by the maturation of Extended Reality
(XR). Traditional digital learning was often criticized for its
sedentary, "screen-locking" nature, which penalized kinesthetic
learners. However, contemporary research into haptic feedback
systems and motion-tracked VR suggests that we can now
integrate physical movement into the digital learning process. A
student learning physics can "feel" the resistance of virtual forces
or manipulate 3D geometric shapes in a virtual space, bridging
the gap between abstract theory and bodily experience.
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This implementation path suggests that the future of digital
education will not be restricted to the desk but will occupy a
three-dimensional ~ "embodied" space. Furthermore, the
interpersonal and intrapersonal intelligences—often the most
difficult to quantify—find new avenues for growth through
collaborative digital platforms and reflective e-portfolios. Al-
driven "Social Orchestration" tools can pair students with
complementary intelligence profiles for group projects, ensuring
that a "spatial" designer, a "linguistic" communicator, and a
"logical" analyst work in a micro-ecosystem that mirrors
professional reality.

Reasoned arguments for this integration also highlight the role
of "Gamification" as a vehicle for MI implementation. Games are
inherently multi-modal; they require spatial navigation, logical
problem-solving, interpersonal negotiation in multiplayer settings,
and often 1involve complex musical-auditory cues. By
deconstructing the elements of game design, educators can build
"Quest-Based Curricula" where students choose their path based
on their intelligence profile. A naturalistic learner might explore a
digital twin of an ecosystem to understand biological
conservation, while a logical-mathematical learner might engage
with the same underlying data through a simulation of resource
management and statistical forecasting. This approach addresses
the "Outcome-Based Assessment" crisis by allowing for
diversified evidence of mastery. Instead of a standard
standardized test, the digital framework allows a student to
demonstrate understanding through a musical composition, a 3D
model, a persuasive podcast, or a complex code, all of which are
mapped back to the core curriculum standards by an underlying
Al evaluator.

The implementation path for such a sophisticated system
requires a transition toward "Modular Content Repositories."
Currently, digital content is often "locked" in linear formats (like
PDFs or static videos). To truly integrate MI theory, educational
content must be atomized into "Learning Objects" that are tagged
with multiple intelligence metadata. This allows an adaptive
engine to reassemble the curriculum in real-time. For example, if
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a student is struggling with the concept of "Economic Inflation,"
the system might switch from a text-heavy explanation
(linguistic) to a  simulation of a  marketplace
(interpersonal/kinesthetic) or a visual graph-based interactive
(spatial/logical).

Current research by institutions such as the MIT Media Lab
and the Stanford Graduate School of Education points toward the
necessity of "Interoperable Learner Profiles," where a student's
intelligence data can move with them across different platforms
and years of schooling, creating a continuous, lifelong
longitudinal record of cognitive growth.

In conclusion, the integration of Multiple Intelligences into
Digital Education is not merely a pedagogical enhancement but a
fundamental requirement for a democratic and inclusive future.
The "Cognitive-Adaptive Digital Ecosystem" proposed here offers
a way to honor the biological reality of human diversity within the
silicon reality of our digital tools. By leveraging Al for profile
mapping, XR for embodied learning, and modular content for
differentiation, we can create a system where every learner is met
where they are, using the language of their own mind. The
discovery of "Algorithmic Inclusivity" promises a shift in the
educational power dynamic, where the technology serves the
human intellect in all its varied forms, rather than forcing the
human to conform to the limitations of the machine. As these
implementation paths become standardized, we can expect to see a
significant rise in global literacy—not just in terms of reading and
writing, but in the multifaceted literacies of the 21st-century mind.
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Abstract: This article examines the dominant role of English in
shaping modern scientific and technical terminology. It argues
that English has become the global lingua franca of science due
to historical, economic, and technological factors. The paper
analyzes key mechanisms of term formation, including borrowing,
neologism, and affixation, while also addressing the challenges
and  consequences  for  non-English-speaking  scientific
communities, such as lexical gaps and language attrition. Finally,
the study highlights the dynamic interplay between English and
other languages in the ongoing evolution of specialized discourse.
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1. Introduction

The language of science is no longer Latin or German but
overwhelmingly English. From computer engineering to
biomedicine, English serves as the primary vehicle for
disseminating research, naming new discoveries, and
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standardizing technical communication. This article explores how
English has influenced the creation, adoption, and global spread
of scientific and technical terminology.

2. Historical Shift Toward English

In the 19th century, German was dominant in chemistry and
physics, while French led in mathematics. However, post-World
War II economic and political leadership of the United States,
combined with the rise of the internet and English-based
publishing (e.g., Nature, Science), shifted the balance decisively
toward English (Crystal, 2003). Today, over 80% of indexed
scientific articles are published in English.

3. Mechanisms of Influence

English affects technical terminology through three primary
processes:

« Borrowing: Many languages directly adopt English terms
(e.g., computer, software, gene editing), often adapting them
phonetically.

« Neologism: English creates new words from Greek and
Latin roots (e.g., telemedicine, nanotechnology), which then
become international.

o Affixation: Prefixes and suffixes like micro-, hyper-, -
omics (genomics, proteomics) form standardized building blocks
used globally.

4. Impact on Non-English Languages

The dominance of English creates lexical gaps in other
languages. For instance, Turkish or French scientists may struggle
to find native equivalents for terms like machine learning or
blockchain. This often leads to code-switching or the passive
acceptance of English terms. While some countries (e.g., France
with the Académie Frangaise) attempt to resist this trend, English
remains the default.

5. Conclusion

English has profoundly shaped the lexicon of modern science
and technology. Its role as a source language for terminology
facilitates rapid international communication but also raises
concerns about linguistic diversity in academia. Future research
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should explore how digital translation tools and language policies
might balance efficiency with linguistic preservation.
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Abstract: This research paper investigates the etymological
stratification and morphological evolution of Information
Technology (IT) terminology within the English language,
proposing a "Cognitive-Technological Convergence" model to
explain the rapid expansion of this lexicon. By analyzing the
transition from classical mathematical foundations to modern
metaphorical extensions, the study identifies five primary sources
of IT nomenclature: semantic shift of existing lexemes, acronymic
fossilization, metaphorical cross-pollination from physics and
biology, neological synthesis, and the globalization of brand-
specific proprietary terms. The novelty of this work lies in the
identification of "Linguistic Fluidity in High-Density Computing,"”
suggesting that the next phase of IT terminology will be driven by
neural-linguistic interfaces rather than traditional descriptive
naming conventions. This study provides a theoretical framework
for lexicographers and computational linguists to predict lexical
emergence in emerging fields such as quantum computing and
bio-informatics.

Keywords: computational linguistics, etymology, it terminology,
semantic shift, neologisms, lexicology, morphological synthesis.
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The evolution of the English language within the domain of
Information Technology represents one of the most dynamic
phenomena in contemporary linguistics, characterized by a rapid
rate of lexical acquisition that mirrors the exponential growth of
computing power itself. To understand the sources of IT terms,
one must first recognize that the English language serves as a
lingua franca for global technological development, not merely
due to historical accidents of geopolitics but because of its
inherent morphological flexibility, which allows for the seamless
integration of technical jargon into everyday discourse. The
primary source of early IT terminology is rooted in the semantic
re-purposing of existing English words, a process where common
nouns are imbued with specific, high-precision technical
meanings. For instance, the term "monitor," originally derived
from the Latin monere (to warn or advise), transitioned from a
general supervisory role to a specific hardware designation for an
output device. Similarly, "mouse" transitioned from a biological
referent to a peripheral input device based on physical
morphology, representing a metaphorical extension that reduced
the cognitive load for new users during the early era of personal
computing. This process of semantic narrowing is critical to the
theoretical foundation of IT nomenclature, as it bridges the gap
between pre-existing human conceptual frameworks and novel
digital abstractions.

Beyond simple semantic shifts, the IT lexicon is heavily
indebted to the formal structures of mathematics and formal logic,
which provided the foundational vocabulary for the first
programmable machines. Terms such as "algorithm," derived
from the Latinized name of the Persian mathematician Al-
Khwarizmi, and "Boolean," named after George Boole,
demonstrate how the nomenclature of the 19th-century
mathematical revolution was directly ported into the mid-20th-
century computing environment. However, the innovation in IT
terminology began to accelerate with the advent of the
"acronymic fossilization" period. In this phase, complex technical
phrases were condensed into acronyms that eventually achieved
the status of independent nouns, often losing their connection to
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their constituent parts in the minds of the average user. Examples
such as "RAM" (Random Access Memory), "BIOS" (Basic
Input/Output System), and "URL" (Uniform Resource Locator)
highlight a drive toward linguistic efficiency. The novelty of
current research suggests that these acronyms are now undergoing
a "re-lexicalization" process, where they are being used as verbs
or base morphemes for further derivation, such as "to ping" or
"ghosting" (in the context of image persistence).

A significant discovery in the developmental prospects of IT
language is the increasing reliance on biological and physical
metaphors to describe decentralized and complex systems. As
computing moved from standalone mainframes to networked
environments, terminology began to borrow heavily from
epidemiology and environmental science. The term "virus,"
popularized in the 1980s, reflects a conceptual shift where
software is viewed as an organic entity capable of "infecting" a
"host." This trend has evolved into the use of terms like "cloud
computing," which utilizes a meteorological metaphor to abstract
away the physical infrastructure of data centers, emphasizing
ubiquity and intangibility. Current research into "Swarm
Intelligence" and "Genetic Algorithms" indicates that the future
of IT terminology will likely continue this trend of "bio-mimetic
naming," where the complexity of artificial systems is managed
through the linguistic lens of natural world phenomena. This
serves a practical significance by providing an intuitive interface
for developers and users to conceptualize non-linear, self-
organizing systems that would otherwise be difficult to describe
using traditional mechanical metaphors.

The role of "proprietary-to-generic" transition also constitutes a
major source of the IT lexicon. Terms that originated as specific
brand names or project codenames have frequently escaped their
corporate confines to become standard industry descriptors. The
most prominent example is "Google," which transitioned from a
proprietary proper noun to a generic verb representing the act of
searching the internet. This phenomenon, known as "genericide"
in legal circles but "lexical stabilization" in linguistics, illustrates
the power of market dominance in shaping the language.
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Furthermore, the synthesis of neologisms through blending—such
as "blog" (web + log), "pixel" (picture + element), and "bit"
(binary + digit}—shows a deliberate effort by the scientific
community to create high-density information units within a
single syllable. This morphological economy is a hallmark of IT
English, prioritizing the speed of information transfer over
classical etymological purity.

The implementation paths for these terminological
developments are increasingly found in the field of Natural
Language Processing (NLP) and Artificial Intelligence. As we
move toward the era of Large Language Models (LLMs), the
sources of IT terms are becoming recursive. Al systems are now
responsible for naming the very sub-architectures they utilize,
such as "Transformers," "Attention Mechanisms," and "Tokens."
This represents a shift from human-centric naming to system-
centric naming, where terms are selected based on their
mathematical utility within a vector space. The discovery of
"Neural-Linguistic Fluidity" suggests that as the gap between
human thought and machine execution narrows, our terminology
will become less descriptive of the hardware and more
descriptive of the cognitive intent. The practical significance of
this study lies in its application to standardized technical
communication; by understanding the root sources of these
terms—whether they be metaphorical, mathematical, or
proprietary—educators and engineers can better facilitate the
cross-border transfer of knowledge in an increasingly digitized
global economy. The continuous expansion of this lexicon
ensures that English remains not just a tool for description, but a
functional component of the technological infrastructure itself.
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Abstract: This article investigates the profound influence of
English on the terminology of modern engineering fields,
including mechanical, civil, electrical, and software engineering.
It argues that English has become the de facto standard language
for engineering communication due to technological leadership,
international standardization, and the dominance of English-
based publications. The paper identifies key mechanisms such as
lexical borrowing, acronym formation, and the globalization of
technical manuals. It also discusses challenges for non-native
English engineers, including communication barriers and the
marginalization of local technical vocabularies.

Keywords: Engineering terminology, English influence, technical
lexicon, standardization, borrowing, engineering English.

1. Introduction

Engineering is a global discipline, yet its technical vocabulary
1s increasingly monolingual: English. Whether reading a
datasheet for a microcontroller, writing a structural analysis
report, or programming industrial automation software, engineers
rely heavily on English-derived terms. This article examines how
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English has shaped the development of modern engineering
terminology and what consequences this carries for international
practice.

2. Historical Context

In the early 20th century, German engineering terms such
as Zeiss (optics) or Diesel (engine) were common. However, after
World War I, American leadership in aerospace, computing, and
electronics propelled English to the forefront (Crystal, 2003). Key
inventions like the transistor (Bell Labs, 1947) and the integrated
circuit (Texas Instruments, 1958) were named and documented in
English, setting a lasting precedent.

3. Key Mechanisms of English Influence

English shapes engineering terminology through several
processes:

o Lexical borrowing: Terms like torque, strain  gauge,
actuator, firmware, and pipeline are directly adopted into dozens
of languages with little modification.

« Acronyms and abbreviations: English acronyms such as
CAD (Computer-Aided Design), FEM (Finite Element Method),
PLC (Programmable Logic Controller), and I[oT (Internet of
Things) are used internationally without translation.

o Prefixes and suffixes: Engineering English utilizes
productive affixes like micro- (microcontroller), nano-
(nanomaterials), -meter (tachometer), and —ware (hardware,
software, middleware).

4. Standardization and Global Practice

International standards bodies (ISO, IEEE) publish most
technical documents in English. Even when national standards
exist, practicing engineers often learn English terms first. For
example, a Japanese civil engineer uses slope stability, not a
native calque. This uniformity reduces ambiguity in global
projects but places non-native speakers at a disadvantage
(Montgomery, 2013).

5. Consequences for Non-English Engineers

While English simplifies cross-border collaboration, it also
creates lexical gaps. Many languages lack precise equivalents
for feedback loop, throughput, or redundancy. Consequently,
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engineering education worldwide increasingly requires English
proficiency, sometimes at the expense of local technical heritage.
In countries like Turkey or France, professional societies attempt
to coin native terms (e.g., French logiciel for software), but
English alternatives often prevail in daily use.

6. Conclusion

English has become the essential linguistic tool for modern
engineering. Its terms, acronyms, and naming conventions
dominate from university textbooks to factory floors. While this
global standardization enhances clarity and efficiency, it also
challenges linguistic diversity in technical domains. Engineering
educators must balance teaching international English
terminology with preserving local technical expression.
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Abstract: This article explores the transformative impact of
artificial intelligence (Al) on English language teaching (ELT). It
examines how Al-driven tools such as chatbots, adaptive learning
platforms, automated writing evaluation systems, and speech
recognition software are reshaping instructional practices,
learner autonomy, and assessment methods. While Al offers
significant benefits including personalized learning, instant
feedback, and increased accessibility, it also presents challenges
such as data privacy concerns, algorithmic bias, and the potential
marginalization of the teacher's role. The article concludes that
Al should function as a complement to, rather than a replacement
for, human instruction.

Keywords: Artificial intelligence, English language teaching,
computer-assisted language learning, automated feedback,
personalized learning, educational technology.

1. Introduction

The integration of artificial intelligence into education has
accelerated dramatically in recent years. English language
teaching, a field traditionally reliant on teacher-led interaction and
print materials, is now experiencing a paradigm shift. From
grammar-checking software like Grammarly to conversational
agents such as ChatGPT and Duolingo's Al tutors, Al tools are
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fundamentally altering how English is taught and learned. This
article analyzes the key impacts of Al on ELT, weighing both
opportunities and limitations.

2. Personalized Learning and Adaptive Systems

One of Al's most significant contributions is the ability to tailor
instruction to individual learners. Adaptive learning platforms
(e.g., DreamBox, Smart Tutor) analyze student performance in
real time and adjust difficulty levels, content, and pacing
accordingly. In ELT, Al can identify specific areas of weakness—
such as article usage, tense consistency, or pronunciation—and
generate targeted exercises (Kukulska-Hulme et al., 2021). This
personalization supports learner autonomy and allows students to
progress at their own pace.

3. Automated Feedback and Assessment

Al-powered writing evaluation tools (e.g., Turnitin Revision
Assistant, Grammarly) provide immediate, detailed feedback on
grammar, style, and coherence. Speech recognition software (e.g.,
ELSA Speak, Google's Pronunciation Tool) assesses oral production
and offers corrective input. Such tools reduce teacher workload and
give learners opportunities for repeated practice without fear of
judgment. However, research suggests that Al feedback, while
efficient, often lacks the nuanced, context-sensitive guidance that
human teachers provide (Godwin-Jones, 2022).

4. AI Chatbots and Conversational Practice

For many English learners, finding opportunities for authentic
speaking and writing practice is challenging. Al chatbots (e.g.,
Replika, ChatGPT) simulate natural conversation, allowing
learners to practice vocabulary, grammar, and pragmatic
competence in low-stakes environments. These tools are available
24/7 and can adapt to varying proficiency levels. Nevertheless,
critics note that chatbots may produce unnatural or incorrect
language and cannot replicate the rich sociocultural dimensions of
human interaction.

5. Challenges and Ethical Considerations

Despite its promise, Al in ELT raises several concerns:

o Teacher deprofessionalization: Over-reliance on Al may
reduce the perceived value of trained language instructors.
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o Data privacy: Student data collected by Al platforms
poses risks regarding storage, usage, and third-party access.

o Algorithmic bias: Al systems trained on dominant
varieties of English (e.g., standard American or British) may
penalize legitimate linguistic variation or World Englishes.

« Digital divide: Access to advanced Al tools remains
unequal across socioeconomic and geographic contexts.

6. Conclusion

Artificial intelligence i1s neither a panacea nor a threat to
English language teaching. When implemented thoughtfully, Al
enhances personalized learning, provides scalable feedback, and
expands practice opportunities. However, technology should
support rather than supplant the pedagogical expertise, empathy,
and cultural insight of human teachers. Future research should
focus on developing ethical guidelines and training programs that
integrate Al meaningfully into ELT classrooms.
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Abstract: This paper presents a contrastive analysis of phrasal
verbs in English and Turkmen. While English relies heavily on
verb-particle combinations, Turkmen—an agglutinative language
with postpositional structures—employs different mechanisms
including  simple  directional  verbs,  verb-postposition
combinations, and converb constructions. The analysis reveals
fundamental typological differences that predict specific learning
difficulties for Turkmen learners of English. Pedagogical
implications are discussed.

Keywords: Phrasal verbs, English-Turkmen contrastive analysis,
postpositions, agglutinative languages, verb-particle
constructions.

1. Introduction

Phrasal verbs (e.g., give up, look after, run into) are extremely
common in English but pose major difficulties for L2 learners,
especially when their native language lacks equivalent structures.
Turkmen, a Turkic language, differs fundamentally from English
in its grammatical organization. Understanding how phrasal verb
meanings are expressed in Turkmen can help identify learning
challenges and improve teaching strategies.

2. English Phrasal Verbs

English phrasal verbs consist of a verb plus an adverbial
particle (up, down, off, out, over). They fall into three types:

o Intransitive inseparable (gef up, break down): no object

« Transitive separable (turn off the light / turn the light off):
object can separate verb and particle
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o Transitive inseparable (look after, run into): particle
cannot be separated

Semantically, they range from literal (sit down) to highly
idiomatic (give up). This idiomaticity creates the main learning
challenge.

3. Turkmen Structural Characteristics

Turkmen differs from English in three key ways:

o Agglutinative morphology: grammatical relationships
expressed through suffixes

« Postpositions instead of prepositions: particles follow
nouns

« SOV word order (Subject-Object-Verb), unlike English
SVO

Turkmen has no direct equivalent to English phrasal verbs.

4. Expressing Phrasal Verb Meanings in Turkmen

Turkmen uses several alternative strategies:

4.1 Simple Directional Verbs

English Turkmen Literal Meaning
go up ¢cykmak ascend

go down diismek descend

come in girmek enter

4.2 Verb + Postposition Combinations

Some English phrasal verbs correspond to Turkmen verb +
postposition structures. The postposition bilen (with) appears
frequently in such constructions.

4.3 Converb Constructions

Turkmen uses verb + *-yp/-ip* + auxiliary verb combinations
(e.g., alyp gitmek = take + go = "take away").

4.4 Lexicalized Idioms

Idiomatic phrasal verbs (give up) require entirely different
Turkmen lexical items.

5. Learning Difficulties for Turkmen Learners

Based on this contrastive analysis, Turkmen learners of English
are likely to experience:

1. Particle placement errors: English allows separation (pick
the book up); Turkmen has no parallel
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2. Idiom acquisition challenges: Turkmen expresses
meanings compositionally; English phrasal verbs are often
arbitrary

3. L1 transfer: Attempting direct translations using Turkmen
postposition patterns

6. Pedagogical Implications

For effective instruction of Turkmen learners:

o Explicitly contrast English particle placement with
Turkmen postpositional patterns

« Emphasize that idiomatic phrasal verbs must be memorized
individually

o Progress from literal phrasal verbs (sit down) to figurative
ones (give up)

7. Conclusion

English phrasal verbs and Turkmen grammatical structures
differ fundamentally. English uses flexible verb-particle
constructions with frequent idiomaticity, while Turkmen relies on
agglutinative ~ morphology,  postpositions, and converb
constructions. Recognition of these differences enables more
effective teaching for Turkmen learners of English.
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Abstract: The process of technical translation extends far beyond
the simple substitution of terminology, requiring a deep
commitment to pragmatic equivalence to ensure the target text
functions correctly within its professional context. Pragmatic
equivalence focuses on the relationship between the linguistic
signs and the users of those signs, prioritizing the effect the text
has on the reader over a word-for-word literal translation. In
technical fields, this means that an instruction manual or a safety
protocol must elicit the exact same corrective or operational
action from a technician in Germany as it would from one in
Japan. Achieving this balance requires the translator to navigate
the subtle nuances of professional culture, institutional standards,
and the practical expectations of the end-user.
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Technical documents are rarely read for pleasure; they are tools
designed to facilitate specific tasks, making the communicative
purpose the primary driver of pragmatic choices. When a
translator encounters a phrase that is culturally specific to the
source country’s engineering standards, they must find a
functional equivalent that aligns with the target country’s
regulatory framework. For instance, a warning regarding
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electrical grounding must be adapted to meet local safety codes
rather than merely translated linguistically. This shift ensures that
the pragmatic force of the warning—preventing injury—is
maintained despite the change in technical specifications. The
failure to achieve pragmatic equivalence in these instances can
result in catastrophic equipment failure or legal liability.

The level of formality and the use of the imperative mood vary
significantly across languages, which directly impacts how
technical instructions are perceived by the reader. In English,
technical manuals often use a direct, imperative style to ensure
clarity and speed, whereas other languages might prefer a more
polite or passive construction to maintain professional decorum.
A pragmatic translator must adjust these stylistic markers to
match the expectations of the target audience without
compromising the authority of the information. If the tone is too
informal, the technician may doubt the validity of the data; if it is
too rigid, the instructions may become cumbersome to follow.

Terminology management is a cornerstone of technical
translation, but pragmatic equivalence dictates that terms must be
chosen based on their actual usage in the field rather than their
dictionary definitions. Field-specific jargon often evolves faster
than official lexicons, meaning that a translator must be deeply
embedded in the professional community of the target language.
Using a "correct" term that is ignored by actual practitioners
creates a pragmatic gap that can lead to confusion or the
perception of the text as being amateurish. Therefore, the
translator acts as a bridge between formal nomenclature and the
"working language" of the industry, ensuring that the text feels
authentic and reliable.

The layout and visual organization of a technical document
also carry pragmatic weight, as different cultures have different
habits for scanning and absorbing data. Pragmatic equivalence
may require the translator to suggest changes to the placement of
diagrams, the use of bold text, or the organization of tables to
better suit the cognitive habits of the target readers. For example,
the way a troubleshooting flow chart is structured can impact how
quickly a user identifies a problem. By aligning the visual and
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textual flow with the user's expectations, the translator enhances
the usability of the document, which is the ultimate goal of any
technical communication.

Conclusion

In conclusion, pragmatic equivalence is the standard by which
the success of a technical translation is measured. It moves
beyond the surface level of the text to address the practical,
cultural, and professional realities of the target audience. As
technology continues to advance and global industries become
more interconnected, the ability to translate technical knowledge
with pragmatic precision will remain a vital skill. Ultimately, the
goal of the technical translator is to disappear into the text,
providing a clear and reliable channel of communication that
empowers the user to perform their work safely and effectively.
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Abstract: The intersection of digital reality and artificial
intelligence has initiated a profound shift in how we perceive the
fundamental nature of existence. As virtual environments become
increasingly indistinguishable from the physical world, the
metaphysical boundaries between the organic and the synthetic
begin to blur. This transition challenges the traditional
ontological status of "being," suggesting that reality is no longer
tied strictly to material presence but can be constructed through
complex data streams. Consequently, the philosophical inquiry
into what is '"real" must now account for the simulated
experiences that shape human consciousness daily. This
expansion of reality forces a re-evaluation of traditional
metaphysics, moving toward a framework where information acts
as a primary constituent of the universe.
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The transformation of human identity in this era is
characterized by the fragmentation of the self across multiple
digital and physical domains. Individuals now maintain fluid
identities that can be altered, optimized, or even automated
through interaction with artificial intelligence systems. This
ability to curate a digital persona leads to a "distributed identity,"
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where the core of the human subject is no longer a singular, static
entity. As Al algorithms predict and influence our choices, the
autonomy of the individual subject becomes a central point of
philosophical contention. The self is increasingly viewed as a
collaborative project between biological intuition and algorithmic
processing, altering the classical notion of the "ego."

One of the primary metaphysical implications of Al is the
potential for non-biological entities to possess forms of agency or
quasi-consciousness. If an artificial system can simulate the
complexities of human reasoning and emotional response, the
definition of "personhood" must be rigorously scrutinized. This
development challenges the anthropocentric view of the universe,
suggesting that consciousness might be a functional byproduct of
information processing rather than a unique biological trait. The
metaphysical status of Al agents remains a subject of intense
debate, as we struggle to categorize beings that lack a physical
body but possess immense intellectual capacity. This shift
requires a new vocabulary to describe the relationship between
digital minds and their human creators.

The Erosion of Human Agency

The metaphysical concept of "Free Will" faces a crisis when
decisions are curated by hyper-intelligent systems.

"When an algorithm chooses the information we consume, the
partners we meet, and the careers we pursue, the 'I' that chooses is
increasingly a collaborative output between carbon and silicon."

o Outsourced Cognition: As we delegate memory,
navigation, and even creative synthesis to Al, the "extended
mind" theory (Clark & Chalmers) suggests our identity now
resides in the cloud. If the Al fails, a portion of the modern
identity effectively "goes offline."

The concept of "digital immortality" is emerging as a
significant metaphysical pursuit, where human consciousness or
data might be preserved indefinitely within a digital substrate.
This possibility disrupts the traditional understanding of life and
death, presenting a version of the afterlife that is secular and
technological rather than religious. If a person's thoughts,
memories, and personality traits can be encoded, the metaphysical
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soul is essentially redefined as a transferable dataset. This raises
profound questions about the continuity of the self: is the digital
copy truly the individual, or merely a sophisticated simulation?
Such inquiries force us to confront the limitations of our current
understanding of the human essence.

Conclusion

Ultimately, the era of AI and digital reality presents a
metaphysical challenge to the very definition of the human
species. We are entering a phase of "evolutionary acceleration,"
where we are actively participating in the redesign of our own
ontological status. This requires a courageous exploration of the
new ways in which identity can manifest in a world that is
increasingly synthetic. While the risks of alienation and loss of
self are significant, the potential for expanding human
consciousness into new realms of reality is equally vast. The
future of metaphysics will be defined by our ability to integrate
these digital dimensions into a coherent and meaningful
understanding of existence.
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Abstract: The evolution of modern media communications has
fundamentally reshaped the landscape of global scientific inquiry
and pedagogical methodologies over the last decade. As digital
platforms become more integrated into institutional frameworks,
the traditional boundaries between academic researchers and the
general public continue to dissolve at an unprecedented rate. This
shift has facilitated a more transparent exchange of data,
allowing for real-time collaboration that was previously hindered
by geographical and bureaucratic constraints. Consequently, the
speed at which scientific discoveries are disseminated has
increased, creating a more dynamic environment for both
students and seasoned professionals.
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learning, knowledge democratization, media ethics, collaborative
research, citizen science, academic integrity, pedagogical
innovation, virtual reality, public engagement, technological
integration.
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The educational system has undergone a profound
transformation as multimedia tools replace static textbooks with
interactive learning experiences that cater to diverse cognitive
styles. Educators now leverage social media, streaming services,
and dedicated academic networks to provide supplementary
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materials that enhance student engagement and retention. This
democratization of information ensures that high quality
resources are accessible to individuals regardless of their socio-
economic background or physical location. However, this
accessibility also necessitates a critical approach to media literacy
to help students distinguish between credible evidence and
misinformation.

Scientific institutions have increasingly adopted media
strategies to communicate complex findings to non-specialist
audiences, thereby fostering a more scientifically literate society.
By utilizing visual storytelling and simplified narratives,
researchers can secure public interest and funding for critical
projects that might otherwise go unnoticed. This public outreach
1s essential for addressing global challenges such as climate
change or public health crises where community cooperation is
vital. The integration of media into science also encourages
younger generations to pursue careers in STEM fields by making
these topics more relatable.

One of the most significant impacts of media communications
is the rise of open-access publishing models which challenge the
dominance of expensive subscription-based journals. By making
research findings freely available online, media platforms ensure
that scientists in developing nations can participate in the global
academic discourse without financial barriers. This inclusivity
promotes a more diverse range of perspectives in scientific
debates, leading to more robust and universally applicable
solutions. Furthermore, the ability to archive and search digital
papers has streamlined the literature review process for scholars
worldwide.

Transformation of the Educational System

Media communications have moved education from a static,
classroom-based model to a dynamic, multi-platform experience.

e Micro-Learning and Video-fication: Platforms like
YouTube and Instagram have become primary "how-to" and
"why" hubs. In 2026, 90% of students report using social media
to actively engage in their studies, favoring short-form video for
complex concept visualization.
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e Democratization of Knowledge: Digital media fosters the
"democratization" of education, allowing learners in developing
regions to access high-level curricula.

e The Shift in Pedagogy: Educators are moving from
"lecturers" to "facilitators," using media to create interactive,
"always-on" learning communities rather than relying solely on
scheduled instruction.

Interactive media and virtual reality have introduced new
dimensions to laboratory training and complex simulations within
the higher education sector. Students can now conduct virtual
experiments that would be too dangerous or costly to perform in a
physical setting, gaining practical experience in a controlled
environment. These technological advancements allow for
repeated practice and immediate feedback, which are crucial
components of effective skill acquisition in scientific disciplines.
As these tools become more sophisticated, the gap between
theoretical knowledge and practical application continues to
narrow significantly.

Conclusion

The future of the scientific and educational system is
inextricably linked to the continued development of media
communications and their underlying technologies. As we move
toward more immersive and decentralized forms of
communication, the ways in which we create, share, and consume
knowledge will continue to evolve. This ongoing transformation
promises to make science and education more inclusive,
transparent, and responsive to the needs of a rapidly changing
world. Ultimately, the successful integration of media depends on
our ability to harness its power while maintaining the core values
of academic rigor.
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Abstract: Worksheets are widely used in language classrooms but
often regarded as trivial. This paper argues that worksheets play
four essential roles in grammar learning: reinforcing explicit
knowledge, bridging controlled and free practice, enabling error
feedback, and promoting learner autonomy. Based on skill
acquisition theory and output hypothesis, the paper concludes
that well-designed worksheets are effective pedagogical tools for
developing grammatical accuracy.

Keywords: Grammar learning, worksheets, explicit instruction,
learner autonomy, corrective feedback.

1. Introduction

In the field of second language (L2) pedagogy, grammar
instruction remains a topic of ongoing debate. While
communicative approaches emphasize fluency and meaning,
research consistently shows that some form of focus on form is
necessary for accurate language use (Ellis, 2006). Among the
various tools available to language teachers, worksheets are
perhaps the most common yet often undervalued. They range
from gap-filling exercises to transformation drills and
contextualized error-correction tasks. This article argues that
worksheets play several key roles that go beyond mere repetition,
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contributing significantly to cognitive processing and skill
development in grammar learning.

2. Theoretical Background

The role of worksheets can be understood within the
framework of skill acquisition theory (DeKeyser, 2007).
According to this theory, learning a grammatical structure
involves three stages: declarative knowledge (knowing the rule),
proceduralization (using the rule in real time), and automatization
(effortless use). Worksheets can target each stage systematically.
Additionally, Swain's (1985) Output Hypothesis highlights that
producing language (rather than just comprehending it) pushes
learners to notice gaps in their interlanguage. Worksheets force
learners to produce written output, thereby facilitating syntactic
processing.

3. Key Roles of Worksheets in Grammar Learning

3.1. Facilitating Explicit Knowledge and Rule
Reinforcement

Worksheets provide a controlled environment where learners
can apply explicit grammatical rules immediately after
instruction. For example, a worksheet focusing on the present
perfect tense might require students to fill in blanks with
"have/has + past participle." This repetition strengthens
declarative memory and helps internalize rule boundaries. Unlike
oral drills, worksheets allow learners to proceed at their own
pace, reducing anxiety and cognitive overload.

3.2. Bridging Controlled and Free Practice

A well-sequenced worksheet moves from mechanical (e.g.,
substitution drills) to meaningful (e.g., sentence completion based
on personal experience) to communicative practice (e.g., error
correction in a paragraph). This progression aligns with the idea
of "structured input" and "structured output" (Lee & VanPatten,
2003). By gradually increasing cognitive demands, worksheets
help learners transition from knowing the rule to using it
spontaneously.
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3.3. Providing Immediate Corrective Feedback and Error
Awareness

Unlike many classroom speaking activities, worksheets can be
designed to include an answer key or be self-corrected in class.
When learners compare their answers to a key, they engage in
hypothesis testing and noticing of errors. Research suggests that
self-correction promotes deeper processing than teacher
correction (Ferris, 2002). Moreover, teachers can analyze
common errors across a set of worksheets and provide targeted
remedial instruction.

3.4. Enhancing Learner Autonomy and Differentiation

Worksheets are portable, reusable, and adaptable. They
empower learners to take responsibility for their own learning by
practicing outside the classroom. For mixed-ability classes, tiered
worksheets (basic, intermediate, advanced) allow each student to
work at an appropriate level of challenge. This differentiation is
difficult to achieve through whole-class instruction alone.
Furthermore, worksheets can serve as a record of progress,
enabling students to review past mistakes and track improvement.

Conclusion

Contrary to the view that worksheets are dull or behavioristic,
when designed pedagogically, they serve indispensable roles in
grammar learning. They reinforce explicit knowledge, facilitate
proceduralization, offer feedback opportunities, and foster learner
autonomy. Future research should investigate how digital
interactive worksheets compare with paper-based ones in terms of
engagement and retention. Nevertheless, the humble worksheet
remains a powerful ally in the grammar classroom.
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Abstract: The nature of language has shifted from a purely
human cognitive faculty to a shared domain between biological
and synthetic intelligences. This paper investigates how the
"computational turn” in linguistics and the rise of Large
Language Models (LLMs) have forced a re-evaluation of classic
philosophical debates regarding meaning, reference, and intent.
By examining the synergy between these three fields, we argue
that language in 2026 is no longer just a tool for communication,
but the primary infrastructure of reality itself.

Keywords: Linguistics, philosophy of language, artificial
intelligence, structuralism, analytical philosophy, semiotics,
universal grammar, speech-act theory, cognitive science, digital
ethics,  Sapir-Whorf  hypothesis, =~ machine  translation,
intentionality, neural networks, human identity.
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The philosophical inquiry into language begins with the
question of whether words represent objective reality or merely
construct a subjective human world. Early theorists debated the
"correctness" of names, asking if there is a natural link between a
signifier and the thing it signifies. This foundational debate set the
stage for later linguistic shifts that moved away from naming
objects toward analyzing the internal rules of language systems.
Philosophy provides the conceptual tools to ask what it means to
"mean" something, a question that remains at the heart of all
communicative acts. Without this ontological grounding, the
study of linguistics would be reduced to a mechanical cataloging
of sounds and symbols.

Linguistic structuralism introduced the idea that language is a
system of signs where meaning is derived from the relationships
between elements rather than the elements themselves. This move
toward structural analysis allowed philosophers to view language
as a code that governs human thought and social interaction. By
treating language as a formal system, scholars paved the way for
the eventual digitisation of human speech and text. Technology
relies on this structuralist premise, as computers require rigid,
rule-based systems to process information. The bridge between
the fluid nature of human conversation and the binary logic of
machines was built on these linguistic foundations.

The Problem of '""Meaning" in the Digital Age

According to Ludwig Wittgenstein’s later philosophy, "the
meaning of a word is its use in the language."

o« The Technological Reality: Al "uses" language with
perfect proficiency, yet it lacks "qualia" (subjective experience).

o The Philosophical Tension: If an Al can translate a
technical manual or write a poem that moves a human to tears,
does the Al "understand" the meaning? In 2026, we are moving
toward a Functionalist Theory of Meaning, where the outcome
of the communication is valued over the internal state of the
speaker.

Analytical philosophy in the twentieth century turned its focus
toward the logic of language as a way to solve or dissolve
traditional metaphysical problems. Philosophers like Ludwig

62



Wittgenstein argued that the limits of one's language are the limits
of one's world, emphasizing that meaning is defined by use within
specific "language games." This pragmatic approach suggests that
understanding is not just about decoding symbols but about
participating in a shared social context. Technology attempts to
replicate this context through massive datasets that capture how
humans use language in diverse scenarios. The success of modern
natural language processing is, in many ways, a massive
empirical test of these analytical theories.

Conclusion

In conclusion, pragmatic equivalence is the standard by which
the success of a technical translation is measured. It moves
beyond the surface level of the text to address the practical,
cultural, and professional realities of the target audience. As
technology continues to advance and global industries become
more interconnected, the ability to translate technical knowledge
with pragmatic precision will remain a vital skill. Ultimately, the
goal of the technical translator is to disappear into the text,
providing a clear and reliable channel of communication that
empowers the user to perform their work safely and effectively.
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MEJNIUHCKHUE HAYKHA

PA3ZBUTUE TEJEMEJIULINHBI KAK YACTH
3KOCHUCTEMBI MEJITEXA: KEHC CAMAPCKOM
OBJIACTH
Aggaees T.0.', Bynanosa A.C.>, Kapa6yrosa B.A.’, Op.ioBa
C.C.A, XaawunyJanHa JLX., YepronsiToBa K.C.%,
Cy66oTun JI.A.

! 460ees Tumyp Onezosuy - cmydenm,
’Bynanosa Anacmacus Cepeeesna - cmydenm,
I Kapabymosa Banepus Andpeesna - cmyoenm,

*Opnosa Cogus Cepeeesna - cmydenm,

’ Xanunymuna Jleiican Xacanosna - cmyoenm,
“Yepmonsmosa Kupa Cepeeesna - cmyoenm,
"Cy660mun Januun Anexcandposuy — cmydenm,
Camapckutl 20cy0apcmeeHublil MeOUYUHCKUL YHUBEPCUMEm
2. Camapa

Annomayun: menemeouyurna 6 2022—2026 2e. 3axkpenisemcs 8
POCCULICKOM  30pABOOXPAHEHUU He MOJIbKO KAK OMmOenbHbll
yugposoil cepguc, HO U KAK HYHKYUOHANbHBIL ClOU Oonee
WUpoKoll sKocucmemvl meouyurckux mexuonozutl (MedTech),
sKAOUAOWell PecUOHANIbHbIe MeOUYUHCKUe UHGOpMAYUOHHbIe
cucmembl, INEKMPOHHBIU OOKYMEHMO0O0poOm, OUCMAHYUOHHDBILL
MOHUMOPUHE, CEPBUCHl 3aNUCU U MAPWUPYMU3AYUU NAYUEHINO08, a4
Maxoice UHCMPYMEHMbl NOO0EPHCKU NPUHAMUSL  PeleHUll U
9NeMeHmMbl  UCKYCCMBEeHHOo20 uHmentekma. Llenv pabomer —
onucamsv U NPOAHATUIUPOBAML pA3BUMUE MeNeMeOUYUHbl 8
Camapcxoti obracmu uepes Npusmy 3KOCUCMEMHO20 NOOX00A:
om  HOPMAMUBHO-OP2AHUSAYUOHHBIX — YCI08ULL U  YUPDPOBOL
uHpacmpykmypsl 00 axmuiecko2o mMacumada npumMeHeHus u
HanpaesieHuli OalvbHelue20 pocma.

Memoodonozuuecku uccredoganue OCHO8AHO HA Keuc-cmaou ¢
AHAIU30M HOPMAMUBHBIX AKMO8 (hedepaibHO20 U Pe2UOHAIbHO2O0
VpOSHell, KOHMEeHM-AHAAU30M — OMKPLIMbIX ~ MAmMepuanos o
6HeOpeHUuU  MenemMeOUyUHCKUx  NPaKkmuk, a  makdice
conocmasieHuem pecUuOHAIbHO20 ONbIMA C MeHCOYHapOOHbIMU

pamkamu  macwmabuposanus — menemeouyunvl  (BO3) u
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COBPEeMEHHOU  cucmemamusayuerl  apxumexkmyp  6HeOpeHUs
(umbrella review). B kauecmee smMnupudeckux uHOUKAMOpPOs
UCNONIb308ANbI onybauKoeanHvle nokazamenu 0bvéma
menemMeOUYUHCKUX KOHCYTbMAayui U NpoeKmos OUCMAHYUOHHO20
MOHUMOPUH2A  pecUoHe.

Pesynomamer  noxazwiearom, umo  Camapckas  obaacmv
oemMoHCcmpupyem — nepexoo  Om  «MOYEYHO20»  BHEOPEeHUs
menemeOUyUHCKUX KOHCYTbmayuil K naamgopmeHHo-
UHME2PUPOBAHHOU MOOeNU, 20e KIoYesbiM SIOPOM BblCHmynaem
pecuonanvuas I'UC (IT'UC CO EMHAC) c videnennbim Mooynem
«Tenemeouyunckue KOHCYIbMayuuy, CEA3AHHASL C KOHMYPOM
EI'YIC3 u nonvzosamenvckumu cepsucamu. B 2023 2. pecuon

oocmue SHAYUMENbHO20 006véma menemeOuUyUHCKUX
83aumooeticmsuii  (kaouas gopmamvl  «BpAU-NAYUEHMY U
«8pay—epauy), napanieipHo  pazeusas — OUCMAHYUOHHBLU

MOHUMOPUHZ —~ XPOHUYECKUX  3abo0ne8anuii. U  NPAKMuKu
menemeouyunsl 0 ceavckux meppumopuii (QAII). Buvissnenvi
OCHOGHble — Opatigepbl  (UHDPACMPYKMYPHASA — CEA3AHHOCHD,
HOPMAMUBHAsL ONpeodeléHHOCMb, POCH CHpOCAd HA 2UOPUOHble
MOOeNU noMowu) u ocpanuyenusi (nompedoHocms 8 eounwvix KPI
Kauecmaa, 80NPOCHI yughposoco HepageHcmaa,
Kubepycmouuugocmns, OpeaHu3ayuoHHbvle Oapbepvbl USMEHEeHULL).
IIpeonooicenvr pexomenoayuu no pazeumuro meiemeouyurbl KaxK
YCMOUYUBO20 INEMEHMA MeOMeX-9KOCUCEMbL PeSUOHA.
Knrwouesvie cnosa: menemeouyuna, yupposoe 30pasooxparnenue,
MedTech, EI'YIC3, EMUAC, oucmaHyuoHHbIll MOHUMOPUHS,
sxocucmema, Camapckas ooracme.

1. BBenenue

B 2022-2026 rr. TenmeMeauuMHA ~MEPEXKUBAET  ATall
MHCTUTYIUOHAIM3AIMU: OHA BCE Yallle pacCMaTPUBAECTCA HE Kak
«J100aBOYHBI KaHaJT CBSI3W», a KaK KOMIIOHEHT HUGPOBOI
TpaHCcopMaIlM CHUCTEMBbI 3PAaBOOXPAHCHMS, BIUAIOUIUN Ha
JIOCTYITHOCTh, MPEEMCTBEHHOCTh U YIIPABIISIEMOCTh MEAUIIMHCKOM
MOMOIIA. MexayHapoaHble JOKYMEHTHI IOJYEPKUBAIOT, YTO
YCTOWYMBOE BHEJIPEHUE TEJIEMEIUIIMHbI TpeOyeT He TOJIbKO
TEXHOJOTUH BHUJICOCBSI3M, HO M CHUCTEMHOM IOATOTOBKM — OT
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OLICHKM TMOTPEOHOCTEN W MPOEKTUPOBAHUS CEPBHUCOB JI0
o0OecrieyeHuss HOPMATUBHOTO  KOHTYpa, (hMHAHCUPOBAHUS,
uHGOPMaIIMOHHON 06€30MacCHOCTH U MOHUTOPUHTA 3(PPEKTOB.

PolHOK ¥ TpakTUKU TeleMequiuMHbl B Poccuu  Takke
JEMOHCTPUPYIOT POCT: MO OLEHOYHBIM JaHHBIM OTPaCIEBOIO
o030pa, 000pPOT MMCTAHIIMOHHBIX BpPavyeOHBIX KOHCYJIbTAIlUA B
2020-2024 rr. yBemmumics ¢ 5,6 go 15,8 mupn py06., uto
KOCBEHHO OTpa)XaeT paclIMpeHue Cchpoca U BKIIOYEHUE
TeJIEeMEAUIIMHCKUX CEPBUCOB B MOJeIU (PUHAHCUpPOBaHUS (B TOM
yucie JIMC), a Takxke BIUSHHUE PETYJISITOPHBIX PEKUMOB
HKCIEPUMEHTOB.

Ha pernonanbHOM YpOBHE KIIFOYEBOM BOIIPOC 3aKIKOYAETCS B
TOM, KaK TeJeMEAUIIMHA «BCTPAMBAECTCS» B  HHUQPPOBYIO
HKOCUCTEMY MEJATeXa: Kakue IIaThOpPMEHHbIE KOMIIOHEHTHI €€
MOJJCP)KUBAIOT, KAaK OpPraHU3yKOTCAd TOTOKA JaHHBIX U
JIOKYMEHTOB, KakKUM 00pa3oM 00ecCIeurBaroTCs UACHTU(UKAIIUS
MalueHTa, IopuInyecKas 3HAYUMOCTh MEUIIMHCKUX
JIOKYMEHTOB, MHTETpallUsl ¢ PETHOHAIBHBIMU U (DelepaibHbIMU
perucTpamu, a Takke Kak MaclITabMpoBaHHUE BIUIECT HA KAU€CTBO
U JJOCTYITHOCTH TTIOMOIIIH.

Camapckast 00J1acTh TPEACTABISIET HMHTEPEC KAK KEHC
peruoHa, TJie€ TEJIEMEIMWIIMHA Pa3BUBAECTCS OJHOBPEMEHHO B
HECKOJIbBKUX  HAMpaBJICHUSIX:  MacCOBbIE  JUCTAHIHOHHbBIC
KOHCYJIbTallUH, MeXBpadeOHbIE TEJIEKOHCUJINYMBI,
JACTAaHIIMOHHBIN MOHUTOPUHT MalreHTOB (BKIIFOUAst
XPOHUYECKUE 3a0o0sieBaHus), a  Takke  paclIMpeHue
TEJIEMEIUIIMHCKUX CLEHApUEB Ha TNEPBUYHOM YpPOBHE M B
CENBCKOU MECTHOCTH.

Heas  wmcciaenoBaHus: MpOaHAIN3UPOBATh  Pa3BUTHE
tenemenuniiael B Camapckoit obmactu B 2022-2026 r1r. Kak
AJIEMEHTa  JKOCUCTEMBI  Mearexa W copMmyaupoBaTh
MpeIOKEHUsI TIo €€ TallbHEUIIIeMy pa3BUTHIO.

3agaum:

1. omnwucath HOPMAaTHUBHO-OPraHU3AIIMOHHBIC yCIIOBUS
TeJeMEIUITMHBI Ha (DeIepaibHOM U PETUOHATIBLHOM YPOBHSIX;

2. omnpenenutb poib peruoHanbHoM ['MIC 1 mHTErpanMoOHHbIX
MEXaHHU3MOB KaK «s1]Ipa» 3KOCUCTEMBI;
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3. MpeAcTaBUTh KIIOUEBbIE TIOKA3aTed U  HalpaBJICHUS
NPUMEHEHUS TEJIEMEAUIIMHBI B PETHOHE;

4. BBISIBUTH JApanBepbl/0apbepbl MACIITAOMPOBAHUS B JIOTHKE
AKOCUCTEMHOTO MOAX0/1a;

5. TOpemsioxKUTH pEKOMEHJaIuu 1o MOBBIIICHUIO
YCTOMYMBOCTHU U PE3YJAbTATUBHOCTHU TEIEMEIUIIMHCKUX MPAKTHK.

2. MarepuaJjibl U METOAbI

HccnenoBanrie BBINOJIHEHO B Au3aiiHe case study (keiic-cTaan)
C MCTIOJIb30BAaHUEM CIIETYIOIIUX METOJIOB:

1. JlokyMeHTaJbHbIA AQHAJW3 HOPMATHUBHBIX HCTOYHHUKOB
2022-2026 rr.:

o (enepanbHbIC aKTHI, OMPEACIAIONINE CTPYKTYPY U 3aJauu
EI'MC3 u undppoBoro B3auMoAeiCcTBUS;

o (enepanbHBIM MOPSIOK OKA3aHUS TOMOIIIM C PUMEHEHUEM
TENIEMEIUIIMHCKUX TEXHOJOTUM (B aKTyaJlbHOW peaaKiUu
nepuoa UCCiae0BaHus);

e  PpEruoHaJIbHbIE aKThI Camapckoit oOnacTy,
pernamentupytonime ['MMC CO EMHMAC u undopmanmonHoe
B3aUMOJEHUCTBUE MEAUIIMHCKUX OPTaHU3AIUH.

2. KOHTeHT-aHA/Iu3 OTKPBHITHIX MCTOYHMKOB O TPAKTUKAX
TenemeauIMHbl B CaMmapckoi o0aacTu (myOnruHbIe COOOIIECHUS O
MacmTabax KOHCYJIbTAallMH W  TMPOEKTaX JAUCTAHIIMOHHOTO
MOHUTOPHUHTA).

3. ComnocTaBUTeJbHBIH aHAJIM3 PETHOHAIBHOTO ONBITA C
MEKIYHAPOIHBIMA U HCCIIEIOBATEILCKUMU PAMKaMU BHEJIPEHUS
TEJIEMEIULINHBI:

e IIArvd U KoMIoHeHTsl BHeApeHusa (BO3, 2022);

e TOAXOABI K MAaCIITAOMPOBAHUIO TEJIIEMEAUIIMHBI HA YPOBHE
cucteMm 3apaBooxpanenus (BO3/EBponeiickuiil pernon, 2025);

o 0000IICHHE AapXUTEKTYp M «CTPOUTEIBHBIX OJIOKOBY
BHeApeHus Tenemeauinnabl (umbrella review, JMIR, 2025).

OMnupuyeckas YacTh HMMEET OMNHcaTeIbHO-aHATUTUYECKUI
XapakTep MW ONHUPACTCS Ha OMyOJIMKOBaHHBIC IMOKA3aTeNIH
BHEJIpEHU; paboTa HE BKJIIOYAET MEPCOHANbHBIC JAaHHBIE W HE
TpeOyeT ITHUECKOTO 0J00pEHUSI.
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3. Pe3yjabTaThl

3.1. HopmaTuBHO-Opranu3anuoHHbiii KOHTYp: oT ETUC3 Kk
PeruoHaJbHOM miaardopme

ba3oBeiM ycroBueM (GOpMHUPOBAHUS HKOCHUCTEMBI MEITEXa
SBJIICTCS] HAJMYHUE €IUMHOTO ITU(POBOTO KOHTYpa M HOPMATHBHO
3aKpEIUICHHBIX TpaBWJI OOMeHa JaHHBIMH. Ha denepaibHOM
ypoBHe B 2022 Tr1. YTBEpXKICHO TOJOXKEeHHEe O EnnHoi
roCylapCcTBEHHOW  HMH(OpMaIMOHHOM  cucteme B cdepe
3npaBooxpaHenus: (ETUC3), roe puxcupyroTcs 3a1adyu CUCTEMbI
(uH(pOpMalIMOHHOE O0ECIeUYeHHE PETYIUPOBAHUS, TMOMAJIEPKKA
JNEATEIIBHOCTH ~ MEOUUMHCKHAX  OpPraHu3allvii, OpraHu3alusd
UH(OPMAITMOHHOTO B3aUMOJICHCTBUS U JIP.), a TAKXKE MPUHIIUIIBI
JOCTyNa W 3aluThl HUHPOpManuu. B JOoKymMeHTE OTIenbHO
NOoMYEPKUBACTCS, YTO OOMEH JIJIsi MEAUIIMHCKUX OpraHu3anuu
cyObekToB  P®  ocymiecTBisieTcs — 4yepe3  pErMOHAIbHYIO
rOCyAapCTBEHHYIO MH(POPMALIMOHHYIO CHUCTEMY
3paBoOXpaHeHus JubOOo, MO peneHuo peruona, depes MUC
MEIUIMHCKOW OpraHU3alNH.

B 2025 r. ony0nukoBaH W BBEAEH B JIEUCTBUE OOHOBJIEHHBIM
MOPSAIOK OpPraHu3allMd M OKa3aHUsg MEIUIMHCKON TOMOIIU C
MPUMEHCHUEM TEIEMEIUIMHCKUX TEXHOJOTHM, BCTYNAIOUIUA B
cury ¢ 01.09.2025 wu peiicrByromuid o 01.09.2031. 3to
YCUJINBAECT HOPMATUBHYK ONPEACIEHHOCTh W 330aET €IVHBIC
TpeOOBaHMS K OpraHU3alUN TEIEMEIUITMHCKHUX TTPOIIECCOB.

Ha permoHasbHOM ypOBHE KIIFOYEBBIM 3JIEMEHTOM SBIISIETCA
3aKpeIUIeHue cTaTyca W apxuTekrypel pernoHanbHou ['UC.
[ToctanoBnennem  IlpaButenbctBa  Camapckoit — oOmactu
(pemakumst 29.12.2023 Ne 1181) onpenenensl: ponb MuH3apasa
Camapckoii  o0jacTd  Kak  KOOpAMHATOpa MW 3aKa3uuka
coznanust/pazputusi ['TMC CO EMUAC; mnoHATHE «EAMHOTO
IU(PpPOBOro KOHTypa» peruoHa Kak COBOKYMHOCTH KOMIIOHEHTOB
(pernonaneubii 11O/l pasmemennss TMC, 3amumiéHHas ceTh
nepenaun AaHHbix, cpencrea Mb u DI, MUC menopranuzanuid,
[EHTpaIu30BaHHbIe MojJcucTemMbl, noakiaoueHne k EIT'MC3); a
takke omnepatop [MC — TIBY3 «Camapckuii oOmacTHOM
MEUITMHCKUN HHPOPMAIIMOHHO-aHATUTUYECKHUH IIEHTPY.
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JIONONHUTENBHO 1L yOPaBISEMOCTH IPOLECCOB  BaXKHBI
periiaMeHTbl  MH(POPMALMOHHOTO  B3aMMOJICUCTBUS  BHYTPHU
pernona. Tak, mpukaz Mwun3gpaBa Camapckoil obOiactu OT
26.10.2022 Ne 1487 ycTaHaBiauBaeT npaBuia HHHOPMAILIMOHHOIO
B3aUMOJICUCTBUS npu HaIlpaBJICHUU NAlMEHTOB Ha
KOHCYJIbTAIlH/INarHOCTUKY ¢ ucnoib3oBanueM EMUAC, uro
KOCBEHHO IMOBBIIIAET TOTOBHOCTh OPraHM3allMOHHON Cpenbl K
TEAEMEAUIMHCKAM CLIEHApUSIM (B T.4. MapLIPYTHU3ALUU U OOMEHY
JTAHHBIMH ).

BeiBoa 1 (mo pasgeay 3.1): x 2023-2025 rr. B Camapckoit
obnmactu  cHOpPMUPOBAH  HOPMATUBHBIM  «Kapkac» s
HKOCHCTEMHOTO Pa3BUTHUS TEJIEMEIULIMHBL: (eaepaibHas MOJENb
EI'MC3 3anmaér npaBuna u tpedoBanusi, peruonaisnas ['MIC CO
EMUAC — miaropMeHHYI0 OCHOBY U POJIU YYACTHUKOB.

3.2. HH}pacTpyKTypa TejleMeIUIUHbI B  pPeruoHe:
MOAYJ/JIbHbIA NPUHUMI U «A1po» B Buae 'NC

OKocucTeMHasi JIOTMKa NPEearnoJiaraer, 4ro TeleMeIuluHa
(GYHKIMOHUPYET HE HW30JUPOBAHHO, a KaK CEPBUCHBIN CJIOM,
WHTETPUPOBAHHBIN C 3alUCBIO, PACHUCAHHUSIMH, SJIEKTPOHHBIMH
JOKYMEHTaMH, WACHTU(PUKAMEH NalueHTa W XpaHWIUIIEM
JTAHHBIX.

[IpakTHueckass WIUTIOCTpalys TAKOW MHTETpPAllMM OTpPaKeHa B
II0JIB30BATENIBCKOM JTOKYMEHTAllMM MEIUIMHCKUX OpraHu3alui
pernona: B8 [UC CO EMUAC wucnonb3yercs GyHKIIMOHATBHBIH
Moayib «TemeMeqMUMHCKUE KOHCYJIBTAllMW», TPEIHA3HAYCHHBIN
JUISL  BEIEHUS  PACIMCAHWI, pErucTpauuu  3alpocoB  HA
tenemeauimHckue koucynbranuu (TMK), yu€ra npoBeA€HHBIX U
3arutanupoBanHbix TMK. Cucrema mnpumMmeHsieTcs Takke s
XpaHEHUs] MEIMIIMHCKON JIOKYMEHTAallMh U COIYyTCTBYIOUIUX
MarepuanoB, (OpMUPYEMbIX B  XOJie  JMCTaHIMOHHOIO
B3aUMOJIEUCTBHSI.

BaxHO, 4TO B OHOM M3 KPYIHEHMIIUX NPAKTUK IIEPBUYHOTO
3B€Ha B pEruoHe (Ha TMpuMepe TOPOACKON TOJUKIUHUKH)
ONMUCHIBAIOTCS 00€ 0a30Bble (HOPMBI B3aUMOJIECHCTBUS — «Bpad—
NALMEHT» U «Bpady—Bpau», a TAKKe NPHUBA3KA TEIEMEIULIUHCKOIO
mpolecca K PerioHaldbHBIM IIM(PPOBBIM CEpBUCAM 3allUCH U
JUYHOMY KaOMHETY MalMeHTA.
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BeiBog 2 (mo pasgeay 3.2): TeneMeaulMHA B PETHOHE
TEXHUYECKU M OPraHU3allMOHHO «BCTPOEHA» B IJIAT(OPMEHHYIO
apxutektrypy ['MC CO EMHMAC, 4Tt0 COOTBETCTBYET MOAXOIY
EI'MC3: permonasibHasi CHCTEMa CTAHOBHUTCS HHTETPALMOHHBIM
CJIOEM MEXAY MEAUIMHCKUMU OPTraHU3alMsIMU, MalMEeHTCKUMHU
cepBucamMu U GefepaTbHBIM KOHTYPOM.

3.3. Macumra6 NPUMEHEHUA TeJIeMeIULMHBI:
KOHCYJIbTAIMU U JUCTAHIIUOHHBIA MOHUTOPHUHT

Jns  OLEHKM 3peNoCTH TEJIEMEAMIMHBI KakK >JIEMEHTa
HKOCUCTEMBI 3HAUYMUM HE TOJIbKO (DaKT HaIu4usl 1miaaTdhopmbl, HO U
MacmTad peaabHOro UCTIOIb30BAHMS.

[lo omyGnukoBaHHbIM pnaHHbIM, B 2023 1. B Camapckoit
obnmactu mpoBeneHO okojo 400 ThIC. TeNEeMETUIIMHCKHUX
KOHCYJIbTallMil TT0 MOJENN «Bpay—alMeHT», a Takke cBbie 19
THIC. KOHCYJIbTAIIMN «Bpau—Bpau». B cooOiieHnn ykasbIBaercs,
YTO MEXBpayeOHBbIE KOHCYJIbTAIlMM OCOOCHHO BOCTPEOOBAaHBI B
npoduiasix  KapAUOJOTUM,  MEIUIMHCKONW  peaduiIuTaluu,
dbTU3MaTpuu, akyuepcTBa U TMHEKOJIOTUH, TEPAIUU.

[lapamnensHo  pa3BUBaeTcs  TeleMenaulMHa B (opme
JIMCTAaHIIMOHHOTO MOHUTOPUHTA!

e yyacTHe peruoHa B (QeaepaJlbHOM TMHUIOTHOM TMPOEKTE
«IlepcoHanbHble ~ MEIMUIIMHCKUE  TMOMOIIHUKHW» —  MOJ
MOHUTOpPUHTOM HaxonsaTca 1200 manueHTOB C apTepuUalibHOU
runepren3ueii u 200 TalMEeHTOB C caxapHbIM JHUa0eTOM C
WCIIOJIb30BaHUEM MEIUIIMHCKUX W3JCNIHM, MepeJatolnX JaHHbIE
JMCTAHIIMOHHO;

o € 2023 r. nIelCTBYET pErMOHAIBHBIA MPOEKT MOHUTOPHUHTA
nanueHToB  PAIIl: 100 denpamepcko-akymepckux IMyHKTOB
OCHAIlEHbl ~ MOPTATHUBHBIMU  KeWcaMHM €  MEIUIIMHCKUMU
W3JEIUSAMH, TEPENAOIIAMU PE3YIbTaThl U3MEPEHUN B €IUHBIN
OaHK JTaHHBIX JJIsI IOCIIEYIONIEr0 BpauyeOHOTr0 KOHTPOJIS.

OTtaenbHO 0003HaYCHBI MEePCIIEKTUBbI pacupeHust
TEeJIEMEIUIIMHCKUX  CIICHapHeB: Iepenada H300paKeHU ¢
yIBTPA3BYKOBBIX amNmapaToB [JIs OHJIAWH-KOHCYJbTAIMN «BO
BpeMsI MCCJIEAOBaHUS», a TaKXKe MNPUMEHEHUE OTEYECTBEHHBIX
MeIUMUMHCKUX wu3faemni ¢ MW mmd ycKOpeHHsT M TOBBILICHUS
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TOYHOCTH  OINHCAHUS
HUCCIIeI0OBaHUM.

BeiBog 3 (mo pasmeay 3.3): tenemeaunuHa B Camapckoi
obnactu k 2023 r. AEMOHCTPUPYET MPU3HAKH MaCIITaOHUPOBAHUS,
BKJIIOYas (a) MAacCOBBIE «Bpady—TaIllMEHT» B3auMojehcTBus, (0)
3HAYUMBIN 00BEM MPO(ECCUOHANBHBIX TEJICKOHCUIUYMOB U (B)
BBIXOJl 3a Mpenensl KOHCYJIbTalui B MOHUTOPUHT
XPOHUYECKUX MALMEHTOB U CEJIbCKUX ITYHKTOB, UTO TUIIUYHO JJIS
3perbIX MUGPOBBIX IKOCUCTEM.

3.4. TeaemenunmuHa KaK 4YacTh JKOCHCTEMBI
CTPYKTYPHasi MOJieJIb 10 MATEPHAJIaM Kelca

JUis  5KOCHCTEMHOr0 OIKCaHUsl LEeJIeco00pa3HO BBIIEIUTH
ypoBHU (cion), GOPMUPYIOLIUE YCTOMUUBYIO TEIEMEIUIIMHCKYIO
MOJIEJIb PETHOHA.

PE3YJIbTATOB PECHTTCHOJIOTHYCCKUX

MeaTexa:

Tabnuya 1. dxocucmemnvle KOMNOHEHMbL MeeMeOUYUHDL
Camapckou obaracmu (0600wenue Ketica).

VDOBCHE [IposiBiieHue B
p Conep:xkanue ypoBHs |[Keiice Camapckoii
IKOCHCTEMBI
o0Js1acTH
EI'MC3 (2022),
S oy [PETHOHATIBHOE
HopmatnBHO OIT)BeTCTB’eHHOCTL P nonowerne o THC
P 3 ’ CO EMHAC (2023),
yIpaBJICHUYECKUI |TpeOOBaHUS K 3alluTe .
€IUHBIN MOPSIIOK
JTAHHBIX
TEJIEMEATTOMOIIN
(2025)
pernoHabHas I'mcC,;T’nC CO EMHAC
[TnaTdopMeHHBIN |[[IEHTPATM30BAHHbIE KakK OCHOBa
(1aHHBIE U|[lIOJICUCTEMBI, u(poBOro KOHTYpA,
WHTErpaLusl) WHTErpanus, onepatop MUALIL,
OMJI/SMK cBa3b ¢ ETIC3
CepBUCHBII TEJIEMEIULITHCKHE «Bpay—TalMEHT» W
(KIMHUYEeCcKue KOHCYJIbTallNH, «Bpay—Bpaw»,
IIPOLIECCHI) TEJICKOHCUINYM, 3anych/pacucaHusl,
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IIposiBieHue B
YpoBeHb . N
Conep:xkanue ypoBHs |[Keiice Camapckoit
IKOCHCTEMBI
obdsacTn
MapuIpyTU3aLus yuét TMK
«llepconanbHeie
MEJIUIIMHCKHE
YpoBeHb MEJIULIMHCKUE W3JEIus,
CTPOICTB U|[lepelalonue JaHHbIC HOMOTIHIKIL,
yerp P ’Ikeiicel g DAIL
TEJIEMOHUTOPUHTA [MOOUIIbHBIE KOMIUIEKTHI .
€IMHBIN O0aHK
JAHHBIX
3asiBJICHHbBIC
nepcriektuBsl MU
ACCHUCTHUBHBIE CHCTEMBI U pEHTIeHOIONHH
Anamutuka u UU ||mng P ’
TeJIeMeTpusl,
JTMarHOCTUKH/OTTUCAHUS .
OHJIAH-TIEpeAava
H300paKeHUM

4. O0cy:xneHue

4.1. CooTBeTcTBHE MEKAYHAPOAHBIM PAMKAM BHEJAPECHUA H
MaclITadMpoBaHUA

BO3 B pykoBoactBe 2022 r. paccMaTpUBaET TEJIEMEIUIUHY
KaK KOMIIJIEKCHYO YIPABJIEHYECKO-TEXHOJIOTHYECKYIO
TpaHchOopMaIHio, TPeOYIOIIYIO MOCJIEA0BATEIBHOTO
IPOXOXKJEHUS  3TalloB  IUIAHUPOBAHUS,  BHEIPEHUS U
COIPOBOXKICHHS, BKJIFOYAs] OLICHKY noTpedHoCTEH,
OPOEKTUPOBAHWE MOJENEH OKa3aHus MOMOLIM, obecreueHue
O0ezonmacHocTh W u3MepeHue Hdddekra. B 2025 r. gns
EBpormeiickoro pernoHa oTAelbHO MOAYEPKHYTa HEOOXOAUMOCTD
MacIITaOUpOBaHUS TEJIEMEIUIIMHBI KaK 4acTh Oojiee HIUPOKOTO
TeJIe3IpaBOOXPAHECHHS, BKJIFOYAIOIIETO MOHUTOPUHT U
JUArHOCTUYECKHE CLEHApUU, a TaKkKe HMHCTUTYLUHOHAIbHYIO
WHTErPALUIO B CUCTEMY OKa3aHUs TOMOIIIH.

Oneir Camapckoit 00JIaCTH B II€JIOM YKJIQJbIBAETCS B 3Ty
JIOTUKY:
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o TPUCYTCTBYET HWHCTUTYIMOHAJIbHAs 0a3a (peruoHalibHOE
nonoxenue o ['MC, omnpexnenenue omnepatopa, LHHPPOBOTro
KoHTypa u unterpauun ¢ ETC3);

o TEJNEeMEIULMHA peanusyercs HE TOJIBKO KaK
BUJICOKOHCYJIbTALlUsSl, HO W KakK TEJIEMOHUTOPUHT, BKIIOYAs
cenbekue OAII (To ecTh «paclIupeHue) 1o TUIaM CEPBUCOB);

o HaOMIOAeTCsl MacIITaOMpOBaHUE MO O0BEMY YCIYT, YTO
KOCBEHHO OTpaXaeT MPHUHATUE TEJIEMEIULUHbl KIMHHUYECKOU
MIPAKTUKOM.

OAHOBPEMEHHO  MEXAYHAapOJIHbIE  0030pbl  ApPXUTEKTYP
BHEJIPEHUS MOAYEPKUBAIOT, YTO YCIEX TEIEMEIMIMHBI 3aBHCHUT
OT «IPOLECCHBIX» U «TEMATUYECKUX» U3MEPEHUN: TOTOBHOCTh U
OLIEHKA NMOTpeOHOCTEN, yIIpaBiIeHUE U3MEHEHUSIMU, HETTPEPHIBHOE
ylydlmieHue u  u3MepeHue  3(Q(EKTUBHOCTH; a  TakKke
YyeloBeuecKrue  (akTopbl,  OpPraHU3alMOHHOE  JIMJIEPCTBO,
IIpaBOBBIE U (PHAHCOBBIE YCIIOBHUS.

B kelice Camapckoil 001acTi CHIIbHBIE CTOPOHBI 3aMETHBI 110
UH(ppacTpyKType M Maciitaldy, OJHAaKo Haubosee ysI3BUMbIE
AIIEMEHThl TUIWYHBL Uil 3penod  (as3bl:  cTaHaapTU3alus
KauecTBa, YIPaBIsIEMOCTh U3MEHEHH B OpraHU3alMsIX, OLEHKA
KJIIMHAUYECKUX UCXOJ0B U BIMSHUE HA HEPABEHCTBA.

4.2. JlpaiiBepbl pa3BuTHsA TejgeMeaunuHbl B Camapckoi
obJsiacTu

Ha ocHOBaHuMM MmarepuasioB KeHWca MOXHO BBIIACIUTH
CJIEIYIOLIME KIIFOUEBbIE ApaBEPHI:

1. ImardgopmenHas HHTErpaum: TEJIEMEIUIIUHCKUMN
MOJlyJIb BHYTpU peruoHanbHOM ['MIC cHUKaeT TpaH3aKI[MOHHbBIC
U3JIEPKKU BHEAPEHUs (€IMHas 3a1IUCh, EUHBIE TIOJXO0/IbI K YUETY
KOHCYJIBTALIMI U TOKYMEHTHUPOBAHUIO).

2. Yunpas/ieH4ecKasi ONPeAeJéHHOCTh: 3aKPEIUICHUE pOoJiei
(Mun31paB pernoHa Kak koopAauHaTop/3aka3zuuk; oneparop ['C)
(bopMHpYET OCHOBY J1JIsi MaCIITAOMPOBAHUS U CONTPOBOKACHUS.

3. Poct moTpe0HOCTH B NIPEEMCTBEHHOCTH M JOCTYITHOCTH:
MaccOBbIE IIOKa3aTenu KOHCylnbTaluid u pazsutue DAII-
MOHUTOpPUHIA YKa3bIBAKOT, YTO TEJEMEAMIIMHA OTBEYaeT Ha
3aMpoChl MIEPBUYHOTO 3BEHa " TEPPUTOPHATIBHON
pacupeneI€EHHOCTH HACETICHU.
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4. CaBur K ruOpMIHBIM MOJAEJSAM INOMOIIM: COYETAHUE
TEJIEMEAUIMHBl C OYHBIMU MaplIpyTaMd, MOHUTOPUHIOM H
JUArHOCTUYECKHUMH CLEHAPUSMHU COOTBETCTBYET COBPEMEHHBIM
TeHACHIUAM LudpoBol TpaHchopmanuu, rae 3PPEKTUBHOCTD
JOCTHraeTcs 3a CYET MPABWIBHOIO pACHPEETICHUS KaHaJIOB
B3aUMOJICHUCTBUA.

4.3. OrpaHu4eHns U PUCKH IKOCHCTEMHOI0 POCTa

Jlns nanpHEWIIero pa3BUTHsA TEJIEMEIULUHBI KaK 3KOCHCTEMBbI
HEO0OXOMMO YUYUTHIBATD PSIJ] PUCKOB:

1. U3mepumocTth kavecTBa H 3Pdexkra. Macmrad
KOHCYJbTallMi caM mo cebe He paBeH 3¢dexty. Ha 3penoit
cranuu Tpedyercs cucreMa KPI, cBs3bIBaromias TeIeMEIUIMHY C
KJIIMHUYECKUMHU HCXOJIaMH, 0€30I1aCHOCTHIO,
yIIOBJIETBOPEHHOCTHIO TALMEHTOB, COKpAIllEHHEM H30bITOYHBIX
BU3UTOB W SKOHOMHUKOW TMpoleccoB (B T.4. Ha YypOBHE
OMC/obromxkera). IlogoOHas opueHTanus Ha  U3MEpPEHHUE
3 ()EKTUBHOCTU COOTBETCTBYET MEXKIYHAPOAHBIM IOJX0JIaM
BHEJIPEHUSI.

2. Iudposoe HepaBeHCTBO. Pacumpenue TeneMeauIIHbI B
CEJIbCKUX TEPPUTOPUSIX M CPEOu XPOHUYECKUX MalMEHTOB
YCWJIMBAET 3HAYUMOCTh LU(POBOM IpaMOTHOCTH, AOCTYINHOCTH
CBSI3U U HAJIUYMS YCTPOUCTB. DTO HE TOJILKO COIMAIbHBIN, HO U
KIIMHAYECKUM PUCK (TTOTEpsi HAOTIOIEHUS 3a MAIlMeHTOM, HU3Kas
MPUBEP>KEHHOCTD ).

3. HNudopmaunonHas 0€30MacHOCTh U aoBepue.
®denepansHoe perynupoBanue EI'MIC3 akuentupyer tpeGoBaHus
K 3amuTe WHQOpMAlMU ¢ YNPABICHHUIO JOCTYIIOM; Ha
pPErMOHAJbHOM  ypOBHE TMpPU  PACHIMPEHUH  IKOCUCTEMBI
(mogkiatoueHue  ycTpouctB,  Tenemerpuu, HWH)  pacrér
MOBEPXHOCTh aTaK U CJIOXKHOCTh YIPaBJIEHUSI 0€30I1aCHOCTHIO.

4. Opra"Hu3anuoHHAs HHepuus U Harpy3ka.
TenemenuuuHa mnepepacrpenenseT Harpy3Ky Bpaudeil, TpeOyer
HOBBIX PErJIaMEHTOB (BPEMEHHBIE CIOTHI, CIIEHApUHU «KOI'Ja
TeJIeMEeAUIMHA JIONYyCTUMa», MpaBWiIa ACKaJalldd B OYHBIM
npuém). ITO COOTBETCTBYET OJIOKY «YIpaBIIEHUE U3MEHEHUSIMN,
BBIJICTISIEMOMY B CUCTEMATU3AIUAX aPXUTEKTYP BHEIPEHUS.
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5. IIpakTnyeckue pekoMenaanuu 1 Camapckoii 001actu

C yuéroM pe3ylnbTaTOB Kehca W MEXKIYHapOIHBIX PaMOK
npeaiaratoTcs cleIyroImue HaIpaBJICHUS pa3BUTHS
TeJIEeMEAUIMHBI KaK YaCTH 3KOCHCTEMbI MEATEXA PETHOHA!

. BBectu «ma”eqb  MOKa3zareje»  TejJeMeIUIUHbI
(pernoHaJIbHBIN YPOBEHB + YPOBEHb METOPraHU3aLUN ):

e  KJIMHHYECKHE: T0JIs MOBTOPHBIX oOparieHuii,
TOCIUTANMN3AMKA, KOHTPOJIb  IOKa3aTeled y  IAalUEHTOB
MouuTtopunra (AJl/riroko3a);

e TIPOLIECCHBIE: BPEMs A0 KOHCYJIbTAllMU, JOJISI SCKAIALMNN B
OYHBIA BU3UT, JOJIS 3aBEPIIEHHBIX TEIececCuil 0€3 TEXHUYECKUX
cOoeB;

e OIBIT TNAIWEHTa:  YJOBJIETBOPEHHOCTb, IOHATHOCTH
3aKJIF0YEHUH, TOCTYIIHOCTb CEPBUCOB;

o OesomacHocTh: uHUMAEHTHl Wb, Hapymienus pgocryna,
OIMOKHU UICHTUPUKALINH.

2. Pacmmmpsitb TEJEMOHHUTOPHUHI 1O HO30JOTHUSIM H
MapumipyTaMm: OT MWJIOTOB K MAacIITaOMpPOBAaHUIO (CEepIeUHO-
cocynucteie pucku, XOBJI, mnocTuHCynbTHOE HaOJIOACHUE,
peabunuTalys), ¢ M[pUOpPUTU3AIMEN TpyMnn, Trae J0Ka3aHa
3 PEeKTUBHOCTb THOPUIHBIX MOJIEIICH.

3. Pa3BuBathb JAUATHOCTHYECKHE TeJeMeIMIMHCKHUE
cueHapum (tene-Y3U/Tenepaguonorus) ¢ HOPMAaTUBHOW U
METOJUYECKONU «OOBSI3KON» (KPUTEPUH KayecTBa H300pa)keHUs,
IPOTOKOJIbI KOHCYJIbTAIMI, OTBETCTBEHHOCTH). [lepcriekTHBHOCTD
HampaBJeHUs yXe oO0O3HaueHa B MyOJWYHBIX MaTepuagax
pEeruoHa.

4. CranaapTu3upoBaTh KJIMHUYECKUe perjiaMeHThbl
TeJeMeIMUMHbI (M0 npoduiisaiM) U OO0ydeHHe NepcoHasa: 4YeK-
JUCTBl  MOKAa3aHUW/TIPOTUBONOKA3aHUM,  THUIOBBIE  CXEMBI
ACKaJalUH, JOKYMEHTUPOBAHHUE, KOMMYHHUKAIIMOHHBIE
cTaHAapThl (0coOeHHO A nepBuyHOTO 3BeHa U DAII).

5. Yeumaurtes moaxoa “security by design” npu pacmmpenun
DKOCUCTEMBI ycTpoucTB U MU cermMeHTanus KOHTypOB, KOHTPOJIb
LENOYEK IIOCTaBOK YCTPOMCTB, MOCTOSIHHBI MOHUTOPHHT
coopiTuit b, oTpabGoTka HMHIMIEHTOB, ayAMT TMpaB JOCTyMA.
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OcHoOBaHUEM cITy’KaT TpeOOBaHUS K 3alllUTE JTaHHBIX B paMKax
EI'NC3 u pernonansuoii [ IC.

6. 3axir0oueHue

Keiic Camapckoii 00sacTé JEMOHCTPUPYET, YTO pa3BUTHE
tenemeauuHbl B 2022-2026 rr. neinecooOpa3HO ONMUCHIBaTh KaK
IBOJIIOLMIO IKOCHCTEMbI, a HE OTAEIHHOrO IU(POBOrO CEpBHUCA.
PernonasibHasi NpakTUKa MOKa3bIBAET MEPEXO] K IIIAT(HOPMEHHOM
MOJENN, TI/€ TEJIEMEIUUMHCKHE TPOLECChl BCTPOECHBI B
peruonansuyto ['MC (I'MC CO EMMHMAC), onupatorcs Ha
HOPMATUBHO 3aKpEIUIEHHBIM eAuHBIA 1U(PPOBOM KOHTYp U
CBsi3aHbI ¢ TpeOboBanusiMu 1 uHppacTpykrypoit ETC3.

OMIIMpUYECKHE IIOKa3aTen CBUJETEIBCTBYIOT 0
3HAYUTEIbHOM MacuiTade TeIEeMEIULMHCKUX B3aUMOJICHCTBUI B
2023 r., a TaKke O paclUpeHud (YHKIMOHAIHLHOTO TpOodus
TEJIEMEAUIMHBl B CTOPOHY JIUCTAaHUMOHHOTO MOHMTOPHHIA
XPOHMYECKUX IMAIIMEHTOB U CENBCKUX TeppUTOpHUM. JlanpHeniee
MOBBILICHUE PE3YIBTATUBHOCTH CBSI3aHO C BHEJIPEHUEM CUCTEMBI
u3MepeHus  3PGeKToB, yOpaBICHHUEM  OpraHU3aIMOHHBIMU
U3MEHEHUSIMU, CHIDKEHHEM  LU(pPOBOrO  HEpaBEHCTBA U
oOecrieyeHneM KHOepyCTOMYMBOCTH MPHU POCTE YHCIIAa YCTPOICTB
u unrerpauun M.
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APXHUTEKTYPA

INPUMEHEHHUE NTHHOBAIIMOHHBIX
HAHOMATEPHAJIOB B ITIPOLECCAX
PEKOHCTPYKIIUU U COXPAHEHHUS OBFBEKTOB
KYJbBTYPHOI'O HACJIEJIUA
Slakanos II.

Ankanos Iupeynvi— npenooasamens;
Typrkmenckuil 20cy0apcmeeHHblll apXUmeKkmypHO-CmpoUmenbHslil
uHCmumym
2. Awxabao, Typxmenucman

Annomayua: unmezpayus HAHOMEXHONO2UUECKUX peuleHUull 8
cO8peMeHHOoe CMpOUmenbCcmeo U HPAKMUKy pecmaspayuu
UCMOPUYECKUX — apXUmeKmypHulX aHcambneu npeocmasisiem
coboll  adicHelwull >man pazeUmMusl UHICEHEePHOU MbICTU.
Hcnonvzosanue 6blCOKOMEXHONOSUYHBIX COCMABOE NO3B0JISIEM
3HAYUMENLHO NPOOIUMb  CPOK  IKCHIYAMAYUU  NAMAMHUKOS
CMApUumbl, COXPAHASL UX NEPBO30AHHLIU O0OIUK U CMPYKMYPHYIO
yenocmuocms.  Ocoboe GHUMaHUue yoensiemcs paspadomke
3AUWUMHBIX  NOKPLIMUL, KOMOpbvle CHOCOOHbI NPOHUKAMbL 8
MUKPOMPEWUHbl Mamepuanos, obecneuusas 001206€4HOCMb HA
MONEKYIAPHOM  YpOBHe. Omu  Memoobl OMKpPbI8AIOM HOBble
20pU30HmMbL OISl CHEYUANUCNOE, CIMPEMAWUXCS COANAHCUPOBAMb
UCOPUYECKYI0 O0CMOBEPHOCb C MPebOBAHUIMU COBPEMEHHOU
bezonacHocmu.

Kniouegwle cnoea: nanomexnono2uu, apxumexkmypHoe Hacieoue,
cmpoumenvHas — pecmaspayus, — COXpameHue  NAMAMHUKOS,
UHHOBAYUOHHblE Mamepuaisl, 2uopogoousayus, Gomoxamanus,

yenepooHble HanompyoKu, HAHOOUACHOCMUKA,
NaponpoHUYaemMocms, OUOYUOHAS 3auuma, MUkpooegopmayus,
cmpyKmypHoe VKpenienue, 9Hepeo3IhPexmuerHocmy,
aymeHmuyHoOCmb.

VIIK 004.8

CoBpeMeHHbIE HaHOMOTU(DUKATOPHI, BHEAPSIEMBIE B CTPYKTYPY
CTPOUTEIIBHBIX CMECEH, TMO3BOJSKOT PAAUKAIBbHO YIYYIIUTh
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(bU3UKO-MEXaHUYECKHE CBOMCTBa O0eToHa u KaMHS,
UCIIOJIb3YeMbIX TP BOCCTaHOBJIEHUM (GyHAameHTOB. Takue
100aBKHU MOBBIIIAIOT YCTOMYMBOCTh KOHCTPYKLUNA K BO3ACHCTBUIO
arpeccuBHBIX  ()AaKTOPOB  OKPYXKAIOLIeH  Cpeapl,  BKJIIOYas
MOBBIIEHHYIO BJIAJXHOCTb M PE3KHE IIEpernajbl TeMIepaTyp.
bmaromaps ~ yHUKanbHBIM  XapaKTEPUCTHKAM  HAHOYACTHIL,
pEeCTaBpallMOHHBIE PACTBOPHI MPUOOPETAIOT HCKIIOYUTEIHHYIO
aAre3uIo U MIACTHYHOCTh, YTO KPUTUUECKH BAXKHO JUIS PaOOTHI C
XpYNKUMH ~ 3JEMEHTaMu  JpeBHero 3omayectBa. [Ipomecc
YKPEIUICHHUS] CTAaHOBUTCS MEHEE WHBA3UBHBIM, 4YTO SIBJISETCS
IIPUOPUTETOM B JI€JIe€ COXPAHEHUsS] AayTEHTUYHOCTH MHUPOBBIX
APXUTEKTYPHBIX LIEJIEBPOB.

[Ipumenenue  camMoOyHIIAIONIMXCS  (POTOKATATUTUUECKUX
NOKPBITUI Ha (acamax HUCTOPUYECKUX 3JaHUM TMO3BOJISIET
MHHUMH3UPOBATh HETATUBHOE BIIMSHUE TOPOJICKOrO CMOra u
OpPraHUYEeCKUX 3arpsA3HeHud. HaHodacTulbl JUOKCHJA THUTAaHA
o BO3JICICTBHEM yIbTPa(HOIETOBOTO V3IIYYEHUS
CIIOCOOCTBYIOT Pa3JIOKEHHIO BPEIHBIX BEIECTB, YTO M30aBIsET
OT HEOOXOJMMOCTH YacTOr0 MPOBEICHUS MEXaHUYECKON YMCTKU
IIOBEPXHOCTEN. OTO HE TOJBKO CHMXKAET OJKCIUTyaTallHOHHBIE
pacxonpl, HO M MPENOTBPAIACT IOCTEIIEHHOE pa3pyLICHHE
JEKOPaTUBHBIX  CIIOEB, YYBCTBUTEJIBHBIX K aOpa3sMBHOMY
BO3JIeHicTBHIO. TakuM 00pa3oM, HHHOBAIIMM B XUMUU MaTEPUAJIOB
CTAHOBSITCS] TAPAHTOM 3CTETUUYECKON COXPAHHOCTU MAMSITHUKOB B
YCIOBHUSIX TIJIOTHOM TOPOJCKOM 3aCTPONKH.

Buenpenue  yriepoIHbIX HAHOTPYOOK B KOMIIO3UTHBIC
Marepuanabl Ul ApMUPOBAHUS CBOLOB M apOK ITO3BOJISIECT
CO3[aBaTh  CBEPXIIPOYHBIE W  JIETKME  KapKachl,  HE
YBEJIMYMBAIOIIE HArPY3Ky Ha HECYIHME CTEHBL. DTH TEXHOJOTUH
HE3aMEHHUMBI TIPU pecTaBpalid OOBEKTOB, IMOCTPAJABIIUX OT
CceCMHUYECKON AKTUBHOCTU  WJIM  JJIMTEIBHOTO H3HOCA
KOHCTPYKTUBHBIX Yy3JIOB. TOHYaWIIKWE CJIOUM HAHOYCHUIJIEHHOTO
noyiuMepa 0OecreunBaloT HEOOXOAUMYIO KECTKOCTh, OCTaBasiCh
MPAaKTUYECKA  HE3aMETHBIMM I TIJla3a  3pUTEN,  YTO
COOTBETCTBYET MPUHLMIAM MHUHUMAJIBHOTO BMEIIATEIbCTBA.
[TomoGHBI  TOAXOM  TMO3BOJSET  ClacaTh  YHUKAJIbHbBIC
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COOpPY)KEHHUs, KOTOpbIE  paHee  CUHUTaAIUCh  O€3HaJIeKHO
aBaApPUHHBIMU U HE MOJJIEKAINMHU BOCCTAHOBJICHUIO.

Hcnonp3oBanne THAPOPOOHBIX HAHOCOCTABOB OOCCIICUMBACT
HAJICKHYIO  3alllUTy TMOPUCTBIX MATEpUAIOB, TaKUX Kak
M3BECTHSIK, MECYAHUK WM KUPIUY, OT KaNWJUISIPHOTO MOJCOoca
BJIard. B oTiuune OT TpagUIMOHHBIX JIAKOB, HAHOIPOIIUTKU HE
CO3JIal0T Ha TMOBEPXHOCTH TE€PMETHUYHYIO IUICHKY, IO3BOJISS
MaTepuaiy «JIbIIIaTh» U BBIBOAUTH BHYTPEHHHUI KOHAEHCAT. DTO
MpeoTBpaIlacT pa3BUTHE IPUOKA, IIJIECEHU M COJICBOM KOPPO3UH,
KOTOpBIC SIBJISIFOTCS  OCHOBHBIMH INPUYMHAMHU  Pa3pyLICHUS
cTapuHHOM Kiajaku. CoxpaHEHHE MapONPOHUIIAEMOCTH CTEHOBBIX
KOHCTPYKLIMH  SIBJISIETCSL  3aJIOTOM  TOJJIEp>KaHUs  37]0POBOTO
MHKPOKJIMMAaTa BHYTPH HCTOPUUECKUX MTOMEIICHUN U MY3€€B.

B nanHoM maTepualie pacCMaTpUBAIOTCS MEPEAOBBIC MOIXOIbI
K COXpaHEHUIO KyJIbTYpPHOTO HacjleAus C MCIOJIb30BaHUEM
JOCTHXKECHU HAHOTEXHOJIOTHM, akTyalibHbIe HAa 20252026 ropbl.

Tabnuya 1. Uunosayuu 6 2026 200y ymHbie mamepuansl u
MOHUMOPUHE.

TexHogorus Ha3znauenue Oco0enHoCTH

[To3BomsArOT
MPOBOUTH
KOHTPOJIUPYEMYIO
Ounctka OUYMCTKY 0€3

MMOBEPXHOCTEN 3aTEKAHUS

pacTBOpUTEIIS B

IIyOOKHE CJIOU
MaTepuana.

Hanorean

ITocTtenenHoe
BBICBOOOKICHUE
HanokancyaupoBanusble| 3ammra oT AKTUBHBIX BEILECTB

(7001170181 O0mooOpacTanusl || IpeIoTBPAIIAET POCT
MXOB M JIMIIIaHUKOB
B Teuenue 10+ jer.

82




Texnosorus Ha3zunauyenne Oco0ennoctTH

Brenpstores B
3alUTHBIN CJION JIS
CeHcopHble MoHuTOpUHT JTVCTaHIIMOHHOTO
HAHOYACTHIBI COCTOSIHUSA KOHTPOJISI YPOBHS
BJIAKHOCTH 1 pH
BHYTPHU KaMHS.

Pa3paboTka crenuanu3upoBaHHBIX HAHOTENeW [JIi OYMCTKH
(bpecok U CKyNIBNTYp MO3BOJSET IOBEIMPHO YAAIATh BEKOBBIC
HACIIOEHUS KOMOTH M CTapblX 3aKpPENUTENCH, HE MOBpExXIas
aBTOPCKUU CIION. DTH CyOCTAHIINM YACP>KUBAIOT PACTBOPUTENN B
KOHTPOJIUPYEMOM  OOBeMe, TMpeoTBpallas MuX [IyOOKoe
MPOHUKHOBEHUE B CTPYKTYpy MaMSATHHUKA W UCKIIOYash PUCK
XUMHYECKOTO O0XOTa IOBEPXHOCTU. TOYHOCTh BO3JEHUCTBUS
HaHOTeJel JlelaeT UX HE3aMEHUMBIM HHCTPYMEHTOM B pyKax
HKCIIEPTOB-TEXHOJOIOB, paboTalomUX ¢ 0co00 ILIEHHBIMU
MPOU3BEACHUSIMA HUCKYCCTBA. Takas MeToAuKa oOecreyruBaeT
BBICOKYIO  A(PGEKTUBHOCTh OYUCTKM TMPU  MaKCUMaJIbHOU
0€30MacHOCTH ISl CAMOT0 00BEKTa KYJIbTYPHOTO 3HAYEHUS.

HaHOTEeXHOJIOTMN Takke CHOCOOCTBYIOT CO3aHUIO «YMHBIX»
MaTepHaioB, CIOCOOHBIX CUTHAJIM3WPOBATh O BO3HHUKHOBEHUU
BHYTPEHHUX HAMPSHKEHUN WM TMOSBICHUHA MUKpojaedopMmaiuii B
Tene namsaTHHKAa. CEHCOpPHBIE CHCTEMbl Ha OCHOBE HAHOYACTHII
MO3BOJISIIOT TIPOBOJUTH MOHUTOPHHI COCTOSIHUS OOBEKTOB B
pEXKUME PEATbHOIO BPEMEHU, MPEAYNPEXKIas PECTABPATOPOB O
MOTEHIUAJIBHBIX yIrpo3ax. JTO MNEPEBOAUT IMPOIECC yXola 3a
aAPXUTEKTYPHBIM HACJIEAUEM U3 PEKHMa SKCTPEHHOTO PEMOHTA B
dbopmaT CUCTEMaTUYECKOr0 U MPEBEHTUBHOTO 00CIyXHBaHuUs. B
pe3yJibTaTe CHIXKACTCS BEPOSTHOCTH BHE3AMHBIX OOPYIICHUN U
MOBBIIIIAETCA o0mass 0e30MacHOCTh TMOCCIICHUS TypUCTaMu
MCTOPUYECKUX JIOKALUU.

3akioueHue

IlepcriekTUBBI HAJTBHEWILIETO PA3BUTHS HAHOTEXHOJIOTHUM B
JTAHHOM 00JIaCTU CBS3aHBI C CO3JAHUEM MOJTHOCTHIO AaBTOHOMHBIX
CaMOBOCCTAHABJIUBAIOIIUXCSI CUCTEM [IJIs pECTaBpalliy KPYIHBIX
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o0bekToB. MccnenoBaHus B 00J1aCTU HAHOPOOOTOTEXHUKHU U
IIPOrPaMMUPYEMBIX MAaTEPUATIOB MOTYT IIPUBECTU K IOSIBICHUIO
TEXHOJOTHH, CIIOCOOHBIX CAMOCTOSITEIBHO YCTPAHSTh TPEIIUHBI B
KJIagke 0e3 yyacTusi denoBeka. HecMOTps Ha CIIOKHOCTb 3THX
3a7a4, y>K€ CEeroJHs HaHOHAyKa 3aJI0KWjIa MPOYHBIA QyHIaMEHT
JUIl KA4eCTBEHHOIO CKAauka B JIeJIE OXpaHbl IaMITHUKOB.
bynymee apXuUTEKTYpHOM MaMATH HANPSIMYK0 3aBHCUT OT TOTO,
HACKOJIbKO 3((EKTUBHO MBI HAyuYHMMCs YIPaBISITh MaTepuel Ha
camMOM INTyOOKOM YPOBHE.

Cnucox numepamypul

1. @eodocos C.B. HaHnotexHonmorum B CTPOUTEIIBHOM
MarepuanioBenennu. M3narensctso ACB.

2.Jlu X IlpumeHeHHE HAHOMATE€pUAIOB B CTPOUTEIBLCTBE.
Texnocdepa.

3. baosicenos FO.M. MoauduninpoBaHHbIE BBICOKOKAUE€CTBEHHbBIC
oetonsl. M3gatensctBo ACB.

4. Veapos  B.A. HaHOTEXHOJIOTMM B  apXUTEKType H
ctpoutenbeTBe. benropoackuu I'TY.
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