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Instagram as Infrastructure of Kazakhstani
National Ildentity and the Potemkin
Nation Brand Paradox

Amina Ayubayeva'

! Master’s Student in Public Relations
L.N. Gumilyov Eurasian National University (ENU), Kazakhstan

Abstract. Instagram in Kazakhstan has moved beyond the status of a lifestyle
platform and has become a dense public infrastructure where national identity is
photographed, negotiated, contested and bureaucratically processed. The article
examines this transformation through a three-level model: citizen - local
executive head - state. At the citizen level, Instagram turns everyday experience
into public evidence: a broken pavement, a procurement scandal, a language meme,
an ecological habit or a post about gendered shame. At the local executive head
level, the platform becomes a visible test of local executive bedel, since
administrative authority is judged not only by position but also by response,
speed and credibility. At the state level, Instagram functions as an instrument
of nation branding and soft power, yet this wvisual strategy produces a paradox
when the polished national image is compared with domestic experience. The article
introduces the concept of the Potemkin nation brand paradox: a condition in which
a country’s image is attractive for external audiences but provokes irony among
citizens who recognize the gap between promotional aesthetics and everyday
governance. The analysis draws on verified platform statistics, legal sources,
academic literature on digital nationalism and nation branding, and documented
Kazakhstan cases such as «ProTenge», «Protest Kdrpe», eco-activism and municipal
Instagram communication. The findings show that Instagram has become an
infrastructure of Kazakhstani national identity because it connects visibility,
bedel, post-Soviet memory, civic evidence and state image-making in one platform
field.

Keywords: Instagram, Kazakhstan, national identity, digital nationalism, nation
branding, soft power, post-Soviet communication, civic evidence.

Introduction

Kazakhstan’s national identity is now produced not only
in school textbooks, state ceremonies, television speeches or
diplomatic events. It is also produced in Instagram stories,
comment threads, reels, municipal complaint posts, activist
screenshots, influencer captions and patriotic wvisual
campaigns. A young user posts a video in Kazakh and receives
encouragement from strangers. A resident tags an «akimat»

This work is distributed under the terms of the Creative 5
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).
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account under a photograph of an open manhole. An eco-blogger
explains why waste sorting is not a fashionable hobby but a
civic obligation. A ministry publishes polished images of
modern Kazakhstan for foreign audiences. In the same feed, a
citizen posts a sarcastic comment asking why the beautiful
image does not match the street, hospital, school, bus stop
or public office nearby.

This simultaneity is the starting point of the article.
Instagram does not simply reflect Kazakhstan’s identity. It
rearranges the conditions wunder which identity Dbecomes
visible. Before platform communication, the citizen needed
access to formal media, public hearings, letters to state
bodies or personal networks to make a claim visible. Instagram
lowers this threshold. It gives the citizen a camera, a
caption, a tag, a comment and an audience. The act may be
small. Yet when repeated by millions of users, it forms a new
infrastructure of public recognition.

The scale 1is already national. DataReportal’s Digital
2026: Kazakhstan report states that Instagram had 13.1 million
users 1n Kazakhstan in late 2025 [1]. This figure matters
because Instagram’s audience is not a narrow elite public. It
crosses age, language, class, region and profession, although
access and influence remain uneven. The platform is where a
part of Kazakhstan sees itself being seen. A wedding
aesthetic, a mountain trip, a complaint against an «akimat»,
a discussion of language shame, a public procurement post, a
charity campaign or a tourism reel may all become fragments
of the national image.

The legal environment confirms that digital platforms are
no longer outside the state’s institutional attention. The
Law of the Republic of Kazakhstan “On Online Platforms and
Online Advertising” dated July 10, 2023 No. 18-VIII regulates
relations connected with online platforms operating in
Kazakhstan and online advertising [2]. The law is important
not only as a regulatory document. It shows that online
platforms have become part of the state’s information
architecture. The state recognizes their power, requires
legal representation for large platforms, regulates illegal
content and expects interaction between platforms and
authorized bodies. Instagram therefore operates at the
intersection of social 1life, law, public administration and
symbolic politics.

The analytical problem becomes sharper when Instagram is
viewed through the cultural concepts of «bBememn» and «abepPOI» .

This work 1s distributed under the terms of the Creative
6 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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In Kazakh public culture, bedel means socially recognized
authority, weight and credibility. Abiroy refers to honour,
dignity and reputation. These concepts are not ornamental.
They shape how citizens Jjudge public figures, elders,
officials, influencers, activists and institutions. In a
platform environment, bedel is no longer attached only to
formal status. It must be performed and tested. A 1local
executive head may hold office, but his or her digital bedel
depends on visible responsiveness. An activist may lack
office, but gain bedel through evidence and consistency. A
state may promote an attractive national Dbrand, but lose
abiroy if citizens read that image as staged.

The post-Soviet context gives this problem a historical
depth. Public communication in post-Soviet societies has long
been marked by the tension between official display and lived
reality. The Russian term «nokazyxa» captures the logic of
staged performance for superiors: a model school prepared
before inspection, a freshly painted facade Dbefore a
delegation, a carefully arranged meeting where the audience
already knows what may be said. The Potemkin village metaphor
belongs to the same symbolic field. In contemporary platform
society, Instagram becomes the place where such facade-making
can be both reproduced and exposed. The state can publish an
impressive image, but the citizen can publish the surrounding
context.

This article introduces the concept of the «Potemkin
nation brand paradox». The concept denotes a situation in
which the country’s image is aesthetically strong,
internationally legible and visually persuasive, yet domestic
audiences respond with irony Dbecause they compare the
promotional image with everyday governance. The paradox does
not mean that the image 1s entirely false. Kazakhstan
genuinely has spectacular landscapes, modern urban spaces,
dynamic youth, multilingual culture, strong digital habits
and visible international ambitions. The paradox begins when
these real strengths are presented as a seamless national
brand while citizens experience unresolved contradictions:
corruption, inequality, bureaucratic distance, environmental
problems, gendered policing, media restrictions or poor
service quality.

The aim of the article is to explain why Instagram has
become infrastructure of Kazakhstani national identity and
how this infrastructure operates through the three levels of

citizen, local executive head and state. The working
This work is distributed under the terms of the Creative 7
Commons Attribution-ShareAlike 4.0 International License

(https.//creativecommons.org/licenses/by—sa/4.0/).
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hypothesis 1s that Instagram strengthens national identity
when citizen evidence, local executive head responsiveness
and state branding reinforce each other. When these levels
diverge, Instagram does not merely support the nation brand.
It reveals the gap inside it.

Literature Review

Instagram and nationalism 1in Kazakhstan have already
attracted serious scholarly attention. Diana T.
Kudaibergenova’s article “The body global and the body
traditional: a digital ethnography of 1Instagram and
nationalism in Kazakhstan and Russia” is especially important
because it shows that Instagram is not a neutral gallery of
personal images. It is a place where acceptable behaviour,
bodily expression, gendered respectability and fear of losing
national culture are negotiated in authoritarian and post-
Soviet contexts [3]. Kudaibergenova’s argument is valuable
because national identity appears not only through state
symbols, but through the Dbody, dress, beauty, comment,
accusation and shame. Instagram produces visible bodies, and
visible bodies become sites of national judgement.

This argument 1is directly relevant to Kazakhstan’s
platform culture. A woman’s public self-presentation may be
read as modernity, Westernization, religious modesty,
national pride, excessive visibility or moral violation. A
man’s public performance may be interpreted through success,
consumption, patriotism or bureaucratic proximity. In this
environment, Instagram becomes a visual court of national
authenticity. The platform does not invent this moral economy.
It intensifies it by making judgement fast, public and
archived.

The religious dimension further complicates the picture.
Laura Toktarbekova, Sholpan Zhandossova and Madina Bektenova
examine Kazakh Muslim women’s visual religious identity and
Islamic agency on Instagram, showing how piety, aesthetics,
entrepreneurship and gendered visibility are brought together
in digital space [4]. Their work matters because it
demonstrates that national identity in Kazakhstan cannot be
analysed only through secular state narratives. Religion,
especially in its visual and gendered forms, becomes part of
the public negotiation of who may represent Kazakhstani
modernity. Instagram allows Muslim women to build authority
outside older institutional channels. This authority is not
only religious. It is social, educational, aesthetic and

This work 1s distributed under the terms of the Creative
8 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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entrepreneurial.

Nation branding scholarship brings the state back into
the analysis. Sabina Insebayeva’s “Imagining the Nation:
Identity, Nation Building and Foreign Policy in Kazakhstan”
argues that nation branding became a permanent feature of
Kazakhstan’s state discourse and that image-building
projects, media exposure and spectacular urbanization were
used to cultivate a positive international image [5]. This
point is crucial because Instagram did not create Kazakhstan’s
concern with image. It inherited and accelerated a pre-
existing state strategy. The difference is that earlier image-
making was more controllable: international media campaigns,
mega-events, diplomatic forums and capital-city architecture
could be planned from above. Instagram is less stable. It
lets the state speak, but it also lets citizen’s answer.

Adrien Fauve’s article “Global Astana: nation branding as
a legitimization tool for authoritarian regimes” adds a
sharper political dimension [6]. In Fauve’s reading, Astana
is not only a city; it is a legitimizing image of state
capacity, modernization and futurity. The city’s architecture
is designed to be seen. Instagram converts this architectural
symbolism 1into endlessly reproducible content: skylines,
ministries, boulevards, forums, night lights, monumental
perspectives. Yet the photogenic quality of state modernity
is double-edged. A skyline can impress foreign audiences and
still produce domestic irony if citizens compare 1t with
regional inequality, infrastructural weakness or public
distrust.

Erica Marat’s “Nation Branding in Central Asia: A New
Campaign to Present Ideas about the State and the Nation”
situates Kazakhstan within a broader regional struggle for
international recognition [7]. Central Asian states had to
overcome external invisibility, stereotypes and the reductive
label of “the stans.” Kazakhstan’s branding efforts therefore
emerged from a real geopolitical need: to be recognized as
sovereign, modern and strategically important. Instagram
expands this recognition struggle into everyday culture. Food
videos, travel reels, language memes, wedding aesthetics and
local business accounts all contribute to the international
image, even when they are not coordinated by the state.

Simon Anholt’s concept of competitive identity is useful
because 1t separates national reputation from simple
advertising. Anholt argues that a country’s image is shaped
by policy, culture, people, tourism, exports, governance and

This work is distributed under the terms of the Creative 9
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).
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investment behaviour, not merely by logos or slogans [8].
This principle 1s central for the Potemkin nation brand
paradox. A state can design a beautiful campaign, but if
policy and lived experience contradict the image, the brand
weakens. Instagram makes this contradiction visible faster
than traditional media. A polished video can be reframed by
one citizen post that shows what the campaign leaves outside
the frame.

Joseph S. Nye Jr.’s soft power theory also remains
relevant. Nye defines soft power as the ability to obtain
desired outcomes through attraction rather than coercion or

payment [9]. In the Instagram age, attraction Dbecomes
decentralized. The state is not the only source of
Kazakhstan’s soft power. A Kazakh-language <creator, a

musician, a designer, an eco-activist, a chef, an urban
photographer, a religious educator or an investigative
journalist may create more credible attraction than an
official campaign. This is not because state communication is
always false. It is because platform audiences often trust
lived fragments more than institutional polish.

The literature therefore converges on a central insight:
national identity is not transmitted whole from the state to
society. It is assembled through wvisual practices, moral
expectations, institutional performances and public
interpretation. The main gap in the existing scholarship 1is
that the citizen, local executive head and state levels are
rarely analysed together. Studies of digital nationalism
often focus on bodies, gender and online conflict. Studies of
nation branding often focus on the state and external
audiences. Studies of governance focus on institutions and
regulation. Instagram in Kazakhstan connects all three. That
connection is the article’s main analytical field.

Materials and Methods

The article uses a mixed qualitative and quantitative
approach. The empirical logic is not built on private scraping
of Instagram accounts. The quantitative layer uses published
platform-reach data, including DataReportal’s estimate of
13.1 million Instagram users in Kazakhstan in late 2025 [1].
Platform-reach data are treated carefully. They are not
equivalent to the exact number of unique active citizens
because advertising tools may include methodological
limitations, age restrictions, duplicate identities or
platform-defined reach. Yet they are wvalid for estimating

This work 1s distributed under the terms of the Creative
1 O Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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communicative scale and comparing platform infrastructures.
The legal-institutional layer uses the 2023 Law “On Online

Platforms and

Online  Advertising”

[2].

This source

establishes that online platforms are part of the regulatory

field of Kazakhstan’s
explain why Instagram is not only cultural space,
environment

governed

where

information policy.

content,

It also helps
but also a

complaints,

representation and moderation become legally significant.

The
digital

(8],
level

[9].

scholarly layer
nationalism,
competitive identity and soft power

anti-corruption

includes
religious
(31,

account [107,

academic
agency,

literature on
nation branding,
(41, (51, [el, [7],

The case-based layer includes ProTenge as a citizen-

Almaty «akimat»’s

Instagram communication as an akim-level responsiveness case

(111,

Protest Korpe as a cultural protest case
activism as an everyday civic identity case

shutdown and platform regulation as
problems [14], [15],
identity case [16],

comparative platform case

[17].

[12], eco-
[13], internet
state-level trust

Kazakh-language platform practice as an
and Threads referendum discussion as a

The analytical unit is the communicative episode. Each
episode is examined according to four indicators:
Table 1

Indicator Meaning Analytical

question

Visibility The degree to which a|What becomes
claim becomes publicly|visible on
observable Instagram?

Bedel transfer | The movement of | Who gains
authority from office to | credibility and
performance or evidence | why?

Responsiveness | The reaction of | Does visibility
institution or audience | produce action?
to a visible claim

Potemkin gap The distance between | Does the image
official image and | generate pride or
domestic experience irony?

Three formulas are used to make the analysis technically

clearer.

U;
PRR; = — X 100

This work is distributed under the terms of the Creative
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).
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Here, PRRi is the platform reach ratio for platform i,
Ui 1is the reported number of users or reachable identities,
and P is the population base used for interpretation. If
Instagram reached 13.1 million wusers and the implied
population base is approximately 20.8 million, then:

13.1

PRRnstagram = m X 100 = 62.98% =~ 63%

This calculation supports the classification of
Instagram as a mass national platform rather than a niche
communication channel.

Ry
ARC = — X 100
Ry

Here, ARC is the akim responsiveness coefficient, Rs is
the number of solved or answered appeals, and Ry is the total
number of appeals. If a municipal account reports that 85 out
of 100 Instagram appeals are solved, then:

ARC = 85 X 100 = 85%
~ 100 0

This formula is used conceptually because the public case
reports a high rate of problem-solving through Instagram, but
not a full raw administrative dataset.

PNBG = B, — E,

Here, PNBG is the Potemkin nation brand gap, Be is the
intensity of external brand expectation, and E; is the
credibility of domestic experience. The formula is conceptual
and intended for future empirical testing. A high PNBG means
that the country’s outward-facing image is much stronger than
the citizen’s perception of everyday institutional reality.
A low PNBG means that the brand is supported by 1lived
experience and therefore produces less irony.

Results

The first empirical result is scale. Instagram’s 13.1
million user reach in Kazakhstan in late 2025 means that the
platform operates at the level of national infrastructure

This work 1s distributed under the terms of the Creative
1 2 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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[1]. It is not infrastructure in the same way as roads,
electricity or mobile broadband. It is infrastructure in the
communicative sense: people organize visibility, recognition,
complaint, prestige and participation through it. A citizen
does not need to describe every detail of a local problem in
bureaucratic language. A photo, a geotag and an «akimat» tag
may be enough to create public pressure.

Table 2
Digital indicators of Instagram’s infrastructural role
Indicator Verified value Analytical meaning
Instagram users in|13.1 million Mass visual public
Kazakhstan sphere
Estimated about 63% National-level reach

population ratio
Legal regulation of | Law No. 18-VIII, |Platforms are part of

online platforms 2023 state information
policy

Main communicative | image, story, | Everyday evidence

affordance reel, tag, | becomes public

comment

Main political | visibility The platform supports

tension versus control both branding and
critique

The table shows that Instagram’s infrastructural role is
produced by a combination of scale, affordance and
institutional recognition. A platform with millions of users
but no civic use would remain entertainment infrastructure.
A platform with civic use but no mass reach would remain
activist niche media. Instagram in Kazakhstan has both: mass
reach and civic-institutional penetration.

The diagram shows that Instagram 1is not alone 1in
Kazakhstan’s platform ecology. TikTok has a larger reported
adult reach, and Threads has become important as a space for
more text-based and critical expression. Yet Instagram
remains distinctive Dbecause it combines visual identity,
influencer <culture, Dbusiness pages, municipal accounts,
activist documentation and state branding. It is less
ephemeral than TikTok and more image-oriented than Threads.
For national identity, this combination 1s decisive.
Kazakhstan is not only argued on Instagram. It is shown.
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Platform reach in Kazakhstan
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Figure 1. Platform reach in Kazakhstan

At the «citizen 1level, 1Instagram converts ordinary
experience into public evidence. This is visible in anti-
corruption activism. Open Contracting Partnership documented
the ProTenge case, where journalist Jamilya Maricheva used
Instagram to make public procurement understandable to
ordinary audiences; the account had about 80,000 followers
and helped stop suspicious public purchases worth US$500,000
[10]. This case is important because procurement is usually
hidden behind technical language. ProTenge translated it into
a visible civic drama: public money, inflated prices, absurd
purchases, screenshots, comments, anger and collective
verification.

The civic meaning is larger than one account. ProTenge
changes the citizen’s role from passive taxpayer to platform
auditor. A follower learns that public procurement is not a
distant administrative procedure. It is a field where public
money can be wasted, defended or questioned. Instagram becomes
a school of fiscal citizenship. Its stories and posts create
a practical lesson: national identity includes responsibility
for public resources.
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Table 2.

Citizen-Level Instagram Practices and Their
Contribution to National Identity Formation

Practice Instagram form National identity
function

Public Screenshots, contract |Citizen as taxpayer,

procurement fragments, short auditor and

monitoring explainers, polls controller of public

spending

Urban problem

Tagged photos,

Citizen as local co-

reporting geolocation, owner of urban space
comments, direct
appeals

Environmental Stories, eco-guides, Citizen as ethical

activism swap events, caretaker of shared
recycling campaigns environment

Protest Hashtags, visual Citizen as rights-

symbolism campaigns, symbolic bearing participant
objects, avatar in public life
frames

Kazakh-language | Memes, captions, Citizen as

content reels, grammar posts, | linguistic agent and

everyday Jjokes

cultural transmitter

Religious self-
presentation

Visual piety, modest
fashion, educational
posts, family ethics

Citizen as moral
actor in a plural
public sphere

Gender and
dignity
discourse

Testimonies,
awareness posts,
campaign wvisuals,
comments

Citizen as defender
of dignity, safety
and social justice

Civic fact-
checking

Screenshots,
comparisons, source
links, correction
posts

Citizen as verifier
of public claims and
official narratives

Local memory
and heritage

Archival images,

family stories, craft

Citizen as carrier
of cultural

symbols, place-based continuity

posts
Everyday soft Travel posts, food Citizen as informal
power images, city producer of

aesthetics,
hospitality scenes

Kazakhstan’s
external image
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This table matters because it expands the meaning of
national identity. National identity is often treated as a
matter of symbols: flag, anthem, history, territory, ethnic
memory. Instagram does not remove those symbols, but it adds
a civic layer. A citizen who monitors procurement, sorts
waste, speaks Kazakh online, supports a protest symbol or
tags an «akimat» is also producing national identity. The
country becomes not only something to be celebrated, but
something to be repaired.

Eco-activism demonstrates the same logic through daily
habits. The Astana Times interview with Kamila Akimbekova
shows how Instagram helped turn conscious consumption, waste
sorting and the Darmarka exchange initiative into visible
public practices [13]. This kind of activism does not look as
dramatic as mass protest. It is quieter. But it touches the
moral fabric of citizenship. Throwing away usable clothes,
ignoring waste sorting or treating mountains as picnic
background without responsibility becomes a question of civic
abiroy. Instagram helps transform private habits into public
norms.

Protest Ko&rpe adds a cultural dimension. Colleen Wood’s
account of the Protest Korpe campaign shows how supporters of
Asya Tulesova used Instagram to create a “newsfeed quilt”
through images of quilt squares connected to the traditional
Kazakh korpe [12]. The campaign is analytically strong because
it breaks the assumption that tradition belongs mainly to
official ceremonies. Here tradition  became a civic
technology. The quilt did not merely decorate protest. It
gave protest a local form, one that was domestic,
recognizable, soft in material but firm in political meaning.

The citizen level therefore contests the Potemkin brand
in two ways. First, it produces counter-evidence: documents,
videos, screenshots, complaints. Second, it produces counter-
symbols: kOrpe, Kazakh-language memes, eco-habits, feminist
posts, religious aesthetics. Citizens do not simply reject
the nation brand. They compete to define what the nation
should mean.

The local executive head level is the hinge between
everyday citizenship and state power. In Kazakhstan’s
administrative structure, the local executive head represents
local executive authority. In cultural terms, the 1local

executive head also carries bedel. Citizens expect
competence, visibility, problem-solving and symbolic
This work 1s distributed under the terms of the Creative
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closeness. Instagram changes the way this expectation 1is
tested.

The Almaty case 1is useful because it shows the early
institutional recognition of Instagram as a feedback channel.
Baribar Media reported in 2016 that then Almaty local
executive head Bauyrzhan Baybek described Instagram as one of
the cheapest ways to establish communication with the
population; the «akimat» account had nearly 90,000 followers,
and Baybek stated that about 85% of appeals had been solved
[11]. The detail is important. The platform was not framed
only as publicity. It was framed as administrative contact.

The logic can be expressed through the akim
responsiveness coefficient:

Ry
ARC = — X 100
Ry

If Re=85 solved appeals and R=100 total appeals, then:
ARC = 85%

This does not prove the full effectiveness of akim PR
across Kazakhstan. It shows the political meaning of visible
responsiveness. A high response rate, 1f wverified and
sustained, can increase local bedel. A low response rate,
especially under public comments, can damage bedel. In the
Instagram environment, silence 1is wvisible. Delay is visible.
A generic answer is visible. A solved problem is visible too.

Table 3.
Local executive head PR as digital bedel
Dimension Traditional Instagram bureaucracy
bureaucracy
Complaint Written appeal, Photo, tag, direct
entry office visit message, comment
Evidence Inspection act Citizen image or wvideo
Time Procedural deadline | Public expectation of
pressure quick response
Authority Position and Visible problem-solving
hierarchy
Reputation Internal report Public comment memory
Failure mode |File remains Silence becomes
unanswered screenshot
This work is distributed under the terms of the Creative 1 7
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The local executive head level also reveals a risk.
Instagram responsiveness can become selective and theatrical.
A highly visible complaint in Almaty may receive immediate
attention, while a similar problem in a rural district remains
unseen. A viral post may be solved faster than a formal
petition. An local executive head may publish repairs as
content, turning governance into a sequence of visual “before-
after” stories. Some of this is useful. Citizens want repairs.
Yet if the underlying administrative system remains weak,
Instagram becomes a stage for episodic response rather than
structural service quality.

This is the municipal version of the Potemkin paradox.
The image of responsiveness may be real in individual cases,
but still decorative 1if it does not change planning,
budgeting, procurement, maintenance and accountability. A
repaired manhole is good. A city where residents must publicly
shame the bureaucracy to repair manholes 1is a different
matter.

At the state level, Instagram becomes part of
Kazakhstan’s soft-power and nation-branding architecture. The
state must communicate the country to multiple audiences:
citizens, investors, tourists, students, diplomats, diaspora
communities and foreign media. Instagram 1s attractive
because it compresses complex messages into immediate visual
forms. A mountain landscape says “nature.” A skyline says
“modernity.” A national costume says “heritage.” A business
forum says “investment.” A clean airport says “order.” A young
bilingual speaker says “future.”

Nation branding literature shows that this strategy has
deep roots 1in Kazakhstan. Insebayeva describes how image-
building projects became a permanent part of state discourse

[5]. Fauve connects Astana’s global image to regime
legitimation [6]. Marat places Kazakhstan inside a broader
Central Asian campaign to present new ideas about the state
and nation [7]. The state’s Instagram practices therefore

should not be treated as random posting. They are part of a
longer historical effort to secure recognition.

The problem begins when recognition is pursued through
visual coherence more than institutional <credibility.
Anholt’s competitive identity theory suggests that reputation
depends on the alignment between image and behaviour [8].
Nye’s soft power theory also implies that attraction cannot
be built only by message control [9]. If political values and
policies are not attractive, culture alone cannot compensate
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Figure 2. Visual Gap Between National Branding and Domestic
Experience
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The diagram shows why Instagram 1is so dangerous for
decorative Dbranding. The external image and domestic
experience no longer circulate in separate media systems.
They meet in the same feed. A user may see a tourism reel and
immediately below it a complaint about infrastructure. A state

4

campaign may say “digital future,” while a citizen remembers
the January 2022 shutdown. A city account may post a repaired
park, while comments ask about another district. The national
brand becomes a public test rather than a finished product.

The Potemkin nation Dbrand paradox 1is intensified by
information control. Pavlina Pavlova’s OpenGlobalRights
analysis of Kazakhstan’s January 2022 events describes
internet throttling and shutdown as a politically costly
information-control practice that disrupted services,
reporting, banking and everyday digital 1life [14]. This
episode matters for Instagram because it showed that digital
infrastructure could be suspended under crisis conditions.
For citizens, the shutdown weakened the credibility of
“digital Kazakhstan” narratives. A digital state that can
disconnect <citizens during unrest creates a deep trust
contradiction.

Freedom House’s Freedom on the Net 2024 report classifies
Kazakhstan as “Not Free” in internet freedom and describes
legal and practical restrictions affecting online expression
[15]. This does not mean Instagram is empty of civic life. It
means civic life develops under caution. Users learn to code
criticism, wuse humour, repost through private channels,
screenshot disappearing content and choose topics carefully.
The platform becomes a semi-open public sphere: visible enough
for mobilisation, constrained enough to encourage self-
censorship.

This structure produces a particular post-Soviet platform
culture. Citizens do not always confront the state directly.
They often use irony. Irony is not only humour. It is a
survival form of public interpretation. A sarcastic comment
under a polished campaign says: “We see the image, but we
also see what it hides.” The Potemkin brand paradox depends
precisely on this double vision.

Language, gender and the social texture of national
identity

This work 1s distributed under the terms of the Creative
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Kazakh-language content is one of the most important signs
that Instagram has become identity infrastructure. Tamila
Olzhbaekova’s 2026 Times of Central Asia article argues that
TikTok, Instagram and Threads are turning Kazakh into a
language of memes, stories, self-irony, flirting, debates,
local humour and personal expression, rather than only a
school subject or official norm [16]. This shift is crucial.
A language becomes socially strong not only when people know
it, but when they can joke, complain, desire, argue and think
publicly in it.

Instagram supports this shift because it tolerates
imperfection. A user can post mixed Kazakh-Russian speech,
informal grammar, urban slang or regional expression. This
may irritate purists, but it also reduces fear. A language
that appears only in official speeches can feel heavy. A
language that appears in memes becomes breathable. National
identity gains everyday warmth.

Gender complicates the picture. Women constitute a major
part of Instagram’s adult audience in Kazakhstan, and the
platform is central for women’s entrepreneurship, religious
self-presentation, activism, beauty culture, motherhood
discourse and public education. Yet the same visibility
exposes women to moral policing. Kudaibergenova’s work on
gendered nationalism [3] and Toktarbekova, Zhandossova and
Bektenova’s work on Muslim women’s Instagram agency [4] show
that the female body and female voice remain key sites where
“tradition” and “modernity” are debated.

This model captures the core result of the article:
Instagram in Kazakhstan does not belong to a single
communicative actor and cannot be explained as a simple channel
of state messaging, civic activism or municipal public
relations. It 1is wused simultaneously by citizens, local
executive heads and the state, but each actor enters the platform
with a different expectation of wvisibility. Citizens use
Instagram to transform everyday experience into public evidence:
a damaged road, an unanswered complaint, a procurement scandal,
a language meme, a personal story of injustice or a small act
of civic care. For them, the platform is valuable because it
gives ordinary observation a public form and allows private
dissatisfaction to become socially recognizable.
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Local executive heads use Instagram in a different way.
Their main task is not only to publish information, but to
protect and reproduce local administrative Dbedel through
visible responsiveness. A local executive head is judged by
citizens not simply as a formal office-holder, but as a public
actor whose authority must be confirmed through reaction,
explanation and problem-solving. When a complaint receives a
clear answer, when a repair is shown with evidence, or when
a local problem is acknowledged without bureaucratic evasion,
Instagram can strengthen trust in local executive leadership.
When the response is delayed, vague, decorative or absent,
the same platform weakens authority Dbecause silence also
becomes visible.

The state uses Instagram at a broader symbolic level. Its
interest lies in national coherence, external attractiveness
and soft-power legitimacy. Through official accounts, tourism
imagery, cultural campaigns and digital development
narratives, the state ©presents Kazakhstan as modern,
hospitable, stable, culturally rich and future-oriented. Yet
this symbolic work becomes vulnerable when citizens compare
the ©polished national image with domestic experience.
Instagram places these layers in one feed: the beautiful
country, the complaining citizen, the responding or silent
local executive head, and the state narrative. National
identity therefore emerges not from one message, but from the
friction between evidence, authority and image. This 1is
precisely where the Potemkin nation brand paradox appears:
the national brand may look persuasive from outside, while
citizens read it through everyday governance, memory, irony
and lived comparison.

Discussion

The findings show that Instagram has become
infrastructure of Kazakhstani national identity because it
combines visibility, credibility and comparison. The citizen
can make evidence visible. The 1local executive head can
convert response into bedel. The state can convert images
into soft power. But the same infrastructure also allows
citizens to compare these levels and identify contradictions.

This comparison is the central mechanism of the Potemkin
nation brand paradox. A polished national image is not
automatically rejected. Many citizens may feel pride when
Kazakhstan appears modern, beautiful and globally visible.
The problem emerges when pride is mixed with disbelief.
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Citizens may admire the mountains, city lights and cultural
symbols, while asking why the same state cannot solve mundane
problems. This mixed reaction is the emotional structure of
the paradox: pride plus irony, attachment plus distrust,
recognition plus distance.

The concept of Dbedel explains why the paradox 1is
culturally powerful. In a society where public authority
depends on reputation, a gap between word and action damages
more than technical efficiency. It damages honour. A state,
an local executive head or an influencer may have formal
visibility, but visibility without credibility becomes risky.
Instagram multiplies that risk Dbecause the audience
remembers. Screenshots preserve contradictions. Comments
accumulate collective judgement. A deleted post may circulate
again. Digital memory weakens the old bureaucratic habit of
waiting until a scandal disappears.

The post-Soviet background explains the sensitivity to
staging. Citizens have  historical reasons to suspect
decorative performance. A freshly painted facade before a
visit, an arranged audience, an overproduced report, a
beautiful but empty slogan - these are not abstract metaphors.
They are familiar communicative forms. Instagram does not
remove them. Sometimes 1t reproduces them through over-
curated official pages. But Instagram also equips citizens to
expose them. The platform is both a factory of facades and a
camera pointed behind the facade.

At the local executive head level, the findings show that
local executive communication can work only if it produces
institutional consequences. A responsive Instagram account
may increase trust, but only if response 1is consistent,
trackable and not limited to wviral cases. Otherwise, local
executive head PR becomes another form of performance. The
citizen sees the post, but not the system. The repair happens,
but the cause remains.

At the state level, nation branding must become 1less
aesthetic and more evidentiary. The strongest future brand
for Kazakhstan will not be the most polished one. It will be
the one that citizens can recognize without sarcasm. This
does not mean the state should stop promoting tourism,
investment, culture or digital development. It means
promotional claims should be anchored in visible policy
delivery. A campaign about green Kazakhstan should be
supported by waste infrastructure. A campaign about digital
Kazakhstan should be supported by stable access and digital
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rights. A campaign about modern citizenship should be
supported by gender safety, language confidence and
responsive governance.

Practical recommendations

First, «akimat» Instagram accounts should move from
reactive communication to accountable service dashboards.
Each public complaint should receive a visible category,
deadline, responsible department and completion status. This
would reduce dependence on virality and protect citizens
without large audiences.

Second, state branding campaigns should include citizen
evidence rather than only official aesthetics. A repaired
road, a transparent procurement case, a successful waste
sorting initiative or an open-data project can produce
stronger credibility than a generic promotional reel.

Third, Kazakh-language digital creativity should be

supported without excessive formal correction. Language
revival on Instagram depends on everyday use, humour and
experimentation. Over-policing linguistic purity may

reproduce shame and reduce participation.

Fourth, women creators and activists require stronger
protection from online harassment. If women are central to
Instagram’s public culture, national identity cannot be
credible while women’s visibility is punished through shame,
threats or moral policing.

Fifth, the Potemkin nation brand gap should be measured.
Ministries, «akimat»s and researchers can compare official
campaign sentiment with citizen comment sentiment, complaint
frequency, repair rates and trust indicators.

Table 4.
Policy recommendations by level
Level Main risk Corrective action Expected
effect
Citizen Evidence ignored | Public tracking of | Stronger
complaints civic trust
«Akim» - | Performative Response dashboard | Higher local
local responsiveness and deadlines bedel
executive
head
State Over-polished Claims 1linked to | Lower
branding policy indicators Potemkin gap
Language Official Support informal | More natural
stiffness Kazakh content language use
This work 1s distributed under the terms of the Creative 2 5
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Gender Moral policing Protection of | More
women creators inclusive
identity
Tourism Decorative image | Infrastructure- More
backed promotion credible
soft power

Future research directions

Future research should develop a systematic dataset of
Instagram posts from citizen accounts, «akimat» accounts and
state-branding accounts. The dataset should code topic,
language, visual style, engagement, sentiment, institutional
response and comment tone. A comparative design can test
whether citizen posts receive more trust than official posts,
whether Kazakh-language content produces different engagement
patterns from Russian-language or English-language content,
and whether wvisual patriotism generates pride, dirony or
silence.

Algorithmic wvisibility needs separate investigation.
Instagram does not show posts neutrally. It ranks, recommends
and suppresses content according to opagque platform logic. If
activist evidence circulates 1less widely than lifestyle
branding, the national identity field becomes uneven. If
emotional or sarcastic posts travel faster than institutional
explanations, public trust may be shaped by outrage dynamics.
These questions require mixed methods: digital ethnography,
platform analytics, interviews and controlled content
observation.

A second direction concerns regional inequality. Almaty
and Astana dominate digital wvisibility, but Kazakhstan’s
national identity cannot  be reduced to metropolitan
Instagram. Future research should examine how residents of
smaller cities, mono-towns and rural districts use Instagram
to negotiate local belonging and state distance. The Potemkin
paradox may be stronger outside major cities, where polished
national images are compared with weaker infrastructure.

A third direction concerns cross-platform identity.
TikTok, Instagram and Threads now perform different cultural
functions. TikTok accelerates emotion and performance.
Instagram stabilizes visual identity and reputation. Threads
enables more direct textual criticism. A serious study of
Kazakhstani digital nationalism should compare these
platforms rather than treating social media as one homogeneous
sphere.
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A fourth direction concerns the measurement of bedel.
Surveys and interviews could test whether citizens assign
more credibility to official position, professional
expertise, <civic evidence, moral reputation or platform
popularity. Such research would clarify whether digital bedel
is replacing, supplementing or merely imitating older forms
of authority.

Conclusion

Instagram has become infrastructure of Kazakhstani
national identity because it connects the citizen, the local
executive head and the state in one visual-public field. At
the citizen level, it turns everyday experience into evidence
and gives ordinary users tools to participate in defining the
country. At the local executive head level, it tests local
authority through responsiveness and visible problem-solving.
At the state level, it supports nation branding and soft
power, but also exposes the distance between promotional image
and lived governance.

The «Potemkin nation Dbrand» paradox captures this
contradiction. Kazakhstan can look beautiful on Instagram and
still provoke domestic irony if citizens feel that the image
is stronger than the institution behind it. The paradox 1is
not anti-national. It is a demand for a more credible national
image. Citizens do not necessarily reject pride. They reject
being asked to admire a facade without seeing repair behind
it.

The strongest digital nation brand for Kazakhstan will
not be built by perfecting visual surfaces alone. It will be
built when citizen evidence 1is treated as a governance
resource, local executive head responsiveness becomes
systematic, Kazakh-language creativity Dbecomes ordinary,
women’s visibility becomes safer, and state branding is linked
to measurable public delivery. Instagram has made national
identity more fragile, but also more honest. In that honesty
lies its political and scholarly value.
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Abstract. The article explores the features and specifics of the application of
intelligent information technologies in innovative management of philological
education in the WARMI environment. The directions of intellectualization of
educational management are determined, the possibilities of natural language
processing technologies, Big Data and generative artificial intelligence are
revealed. Special attention is paid to the prospects of hybrid intelligent
technologies as the Dbasis for adaptive and human-centric development of
philological education.
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Introduction.

The modern transformation of education is taking place in
conditions o0f significant environmental complexity [1],
characterized by accelerating change, increasing uncertainty
[2], increasing turbulence, the emergence of new forms of
systemic risks and the constant complication of the
relationships between technological, economic [3], social,
cultural and institutional factors. These processes are
especially noticeable in the field of higher education, where
digitalization is no longer limited to the implementation of
individual information systems, but is gradually transforming
into a complex intellectualization of educational, management
and research processes [4]. In this context, the WARMI concept
of the environment acquires special importance, which
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considers the modern space of functioning of educational
organizations as a dynamic, multi-component and difficult to
predict system, in which uncertainty, turbulence and systemic
risks can simultaneously affect the goals, resources,
processes and results of educational activities.
Philological education occupies a special position in
this system: its content is related not only to the transfer
of knowledge about language, literature, culture and
communication, but also to the development of interpretative,

analytical, critical, communicative and research
competencies. At the same time, modern philology 1is
increasingly interacting with digital linguistics,
computational linguistics [5], <corpus research, natural

language processing, text mining [6], big data, generative
artificial 1intelligence and automated decision support
systems. Therefore, the digital transformation of
philological education should be considered not only as a
technological update of the educational process, but also as
a change in the principles of its organization, management,
quality assessment and development.

In these conditions, traditional information
technologies, which mainly provide storage, transmission and
processing of data, are gradually giving way to intelligent
information technologies [7], capable of analyzing large
arrays of heterogeneous information, identifying hidden
patterns, recognizing the context, forming forecasts,
supporting decision-making and adapting to changes. Their
application creates the prerequisites for the transition from
a predominantly administrative-reactive model of philological
education management to an intellectual, adaptive and
proactive model.

Therefore, the relevance of the study is determined by
the need for a theoretical understanding of the features of
the application of intelligent information technologies in
the management of philological education, since the
specificity of humanitarian knowledge places additional
reqguirements on digital tools. Here it is not enough to ensure
only the speed of information processing or the automation of
individual operations. It 1s necessary to take into account
the semantic complexity of language, the contextuality of
interpretation, the cultural conditionality of the text, the
variability of human communication, the ethical limitations
of the use of artificial intelligence and the need to maintain
the leading role of the teacher and researcher.
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Thus, the main goal of this article is to systematically
identify the features and specifics of intellectual
information technologies in innovative management of
philological education, taking into account the complex and
complex conditions of the WARMI environment.

Main Part.

I. WARMI-external environment and intellectualization of
philological education management.

Modern philological education is developing in conditions
of a complicated external environment, which is characterized
by dynamic uncertainty, turbulence, acceleration of
technological changes and growth of systemic risks. Within
the framework of the WARMI concept, such an environment is
considered as a complex, interconnected and difficult to
predict system, in which changes in technological, social,
economic, institutional and cultural factors can dquickly
transform the conditions of functioning of educational
organizations.

For philological education, this transformation 1is
especially important due to the active development of digital
linguistics, computer text processing, corpus research,
artificial intelligence, automatic translation and generative
technologies. Therefore, the management of educational
programs can no longer rely mainly on static indicators and
reactions to problems that have already arisen. A transition
to adaptive and proactive management Dbased on constant
monitoring, intellectual analysis, forecasting and prompt
correction of decisions is necessary.

IT. Intelligent information technologies as the basis of
innovative management.

Intelligent information technologies differ from
traditional information systems in their ability not only to
store and process information, but also to identify patterns,
analyze large arrays of heterogeneous data, predict changes,
form recommendations and support decision-making. These
include machine learning, intelligent data analysis, natural
language processing, Big Data technologies, expert and
recommender systems, generative artificial intelligence and
intelligent analytics.

In the management of philological education, their
importance is manifested at three interrelated levels. At the
operational level, they automate individual educational and

administrative operations; at the tactical 1level, they
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provide quality analysis, problem identification and
recommendation generation; at the strategic level, they
support forecasting and scenario modeling of the development
of educational programs. Therefore, intelligent technology
should be considered not as a separate digital tool, but as
an element of a single information and analytical
infrastructure of an educational organization.

ITITI. Specificity of the application of intelligent
technologies in philological education.

The specificity of philological education is due to text-
centricity, semantic ambiguity of language, contextuality of
interpretation and cultural conditioning of communication. As
a result, intelligent technologies must work not only with
the formal characteristics of the text, but also take into
account its semantic, genre, discursive and cultural context.

Technologies for natural language processing, intelligent
analysis of texts and corpus data are especially promising.
They allow to identify linguistic patterns, thematic and
stylistic structures, typical errors, connections between
texts and the dynamics of the use of language units. However,
quantitative analysis cannot completely replace humanitarian
interpretation. The final assessment of the results should
remain with the teacher or researcher.

Thus, the main feature of the intellectualization of
philological education is the need to combine algorithmic

information processing with expert, critical and
interpretative analysis.
IV. Main directions of application of intelligent

information technologies.

Intelligent technologies can be used to analyze
educational data, monitor student success and activity, early
detection of educational difficulties and formation of
personalized recommendations. Recommendation systems are able
to adapt educational materials, texts, tasks and educational
trajectories to the individual needs of students.

Natural language processing and text mining open up
possibilities of automated work with written tasks, corpora,
scientific publications and educational materials. Generative
artificial intelligence can support the creation of tasks,
language practice, modeling of communicative situations,
preparation of draft materials and research search. In this
case, mandatory verification of the reliability and quality
of the generated content is required.

At the level of educational program management,
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intelligent systems can identify gaps and duplications in the
content of disciplines, analyze the compliance of
competencies with the requirements of the professional
environment, evaluate the effectiveness of educational
components, and support decision-making regarding their
updating.

V. Prospects for hybrid intelligent information
technologies.

A particularly promising direction is the development of
hybrid intelligent information technologies that combine the
capabilities of several approaches [8]: machine learning,
natural language processing, expert systems, big data,
generative artificial intelligence, formal rules and expert
knowledge of a teacher or researcher.

The advantage of the hybrid approach is the ability to
combine the computational performance of algorithms with the
contextual and professional competence of a person. This is
fundamentally important for philological education, since an
automated system can effectively detect statistical and
semantic patterns, but their philological interpretation
often requires taking into account the cultural, historical,
genre and communicative context.

Hybrid systems are promising for the creation of

intelligent educational assistants, adaptive learning
platforms, intelligent analysis of written works, corpus
research, automated support of scientific activity,

personalization of educational trajectories and intelligent
management of educational programs. In the future, they can
become the basis for the formation of human-machine
educational ecosystems, in which artificial intelligence does
not replace the teacher, but expands his analytical and
organizational capabilities.

VI. Adaptive management and systemic risks.

In the WARMI environment, adaptability becomes the key
principle. An intelligent management system should provide a
continuous cycle: monitoring the environment - data
collection - intellectual analysis - identification of risks
and deviations - forecasting - formation of alternatives -
decision-making - result evaluation - adjustment.

This approach allows you to move from reactive to
proactive management, 1in which potential problems are
identified Dbefore they turn into <crisis situations.
Intellectual early warning mechanisms are especially
important, capable of detecting changes in educational
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outcomes, student needs, professional environment
requirements and technological environment.

At the same time, it 1is necessary to take into account
the risks of technological dependence, low data quality,
algorithmic Dbias, violation of academic integrity and
excessive technologization of humanities education.
Therefore, 1intelligent technologies should be implemented
based on the principles of transparency, expert verification,
academic responsibility and preserving the humanitarian
nature of philological knowledge.

VII. Conceptual provisions of innovative management of
philological education.

Innovative management of philological education in the
WARMI environment should be built as a single adaptive system
that connects environmental monitoring, educational data,
intelligent analytics, forecasting and management decisions.
At the same time, the teacher and the student should remain
active participants in the management circuit.

The transition from the digitalization of individual
functions to the intellectual transformation of the education
system is fundamentally important. Its result should not be
maximum automation, but an increase in the ability of the
educational organization to timely recognize changes, adapt
to them, reduce systemic risks and at the same time use
technological changes as a source of innovative development.

In this context, hybrid intelligent information
technologies are one of the most promising areas for the
further development of philological education, as they allow
combining the advantages of artificial intelligence,
analytical technologies, formalized knowledge, and
professional human expertise.

Conclusions.

The analysis shows that intelligent information
technologies are becoming one of the key tools for innovative
management of philological education in a complex and dynamic
external environment. Their importance is determined not so
much by the ability to automate individual educational
operations as by the ability to ensure the transition to
management based on continuous data analysis, forecasting,
intellectual support of decisions and adaptation to changes.

The specificity of the application of intelligent
technologies in philological education is determined by text-
centricity, semantic ambiguity, cultural conditioning, a high
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role of interpretation and the need to combine gquantitative
and qualitative methods of analysis. Therefore, intelligent
systems should be considered primarily as tools for expanding
the professional capabilities of the teacher, researcher and
the student.

In the context of the WARMI-concept of the environment,
the adaptive nature of intelligent management Dbecomes of
particular importance. An educational organization must be
able to timely detect changes in external conditions, assess
their potential consequences, predict risks, form alternative
scenarios and promptly adjust the educational strategy. This
involves a transition from a predominantly reactive
management model to a proactive model based on intelligent
monitoring and forecasting.

Promising areas of intellectualization are intelligent
analytics of educational data, natural language processing
technologies, recommender systems, artificial generative
intelligence, intelligent support of scientific research,
prediction of educational outcomes and scenario modeling of
the development of educational programs. It is their complex
hybrid application that can increase flexibility,
personalization, efficiency and wvalidity of management
decisions.

At the same time, intellectual transformation is
accompanied by new technological, information, ethical and
academic risks. Therefore, the effectiveness of intelligent
technologies should be assessed not only by the speed and
accuracy of information processing, but also by the
reliability of data, transparency of algorithms, peer review
capabilities, adherence to academic integrity and
preservation of the humanitarian specificity of philological
education.

Thus, innovative management of philological education in
the WARMI environment should be considered as an adaptive
human-centric system 1in which intelligent information
technologies provide information collection and analysis,
forecasting, risk identification and support for management
decisions, while a person retains the key function of
meaningful interpretation. It 1s the combination of
intelligent technologies, professional competence and
adaptive management that creates the basis for sustainable
innovative development of philological education in
conditions of dynamic uncertainty, turbulence and systemic
risks.
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Hawap EcTuTtin Oxywsinapabi Mekrenke
Benimpeyain O3bik To)Xxipubenepi

¥3ak6ai XXaHcaa CainaHkbisbl', Maxxunos Bargat Mongaxmerosuu?

! MarMcTpaHTH
Kaszak yJITTHK KH34Ap NefarorMKaJbK yHuBepcuTerTi, Kazsaxcran

? KayBMIaCTHPLIIFaH Npobeccops M.a., PhD
Kazak yJaTTHEK KB34ap HedarorMKaJbK yHUBepcuTeTi, KasakcTaH

AxHOTauMsi. Makajiama Hamap ecTUTiH OKYyHEBEIIapObl MEKTEIIKE GGIZiM,I[ey,HiH XaJlbIKapaJlblK

O3HIK, Toxipubesepi KapacTEPEIIa O . AKII, OUHIIAHONA, YeIOpuTaHms, ABcTpanmusa
ToxipubesniepiHe Tasmay XacaJjiklll, OJlapOeH keke Oijim Oepy OarFmapiiaMachHH o3iprey,
KOJIXKeT1iMIO1l  aKyCTUKAJIEIK KSHE  KOMMYHMKAUMSJIEIK OpTa KAaJHITACTHPY, ACCUCTUBTIL

TeXHOJIOTUAJIAPIE [akimajiaHy, KOMAaHIOAaJEK KoJiIay KepceTy, oJieyMeTTikK KaTHCy MeH
OKYyWHHEEH »epbecTirin pamelTy OafBITTAPHHIATE epekmesiikTepi amxpHzagazne. lerenmix
Toxipubenepnl cafyHICTHPY HeTi3iHIe Hamap eCTUTIiH OKYWBJIAPOLH TaOBCTH Oerivaenyiniy
Herisri mapTTapkl XyresieHin, ojsapne 0ijim Oepy ToxipmbeciHOe KOJIOAHYIEH MaHEBI3IBIIBIEED
Herizmeneni.

Ty#iH cesgep: Hamap e€CTUTIiH OKyWEUIap, MeKTenke 6erivpey, O6iniM Oepy.

Kazipri manma KazakcTaxnpmare Oinim Oepy xyrecinmeri ezexTi
Mocenesiepniy ©Oipl epexkme ©OinimMul KaxeT eTeTiH Oajlajapra
KOJIAMJIEL Xarmamjap XacaM OTHPHII canajel 6ijgiM Oepy Macejeci
Bomseill  Tabeuiazel. OCEL MakxcaTTa Tek 0OijnimM 6Oepyre KaTHECTH
yokiJjierTi OpHHIOAP ¥FaHa €MeCc, COHHMEH KaTap, oJeyMeTrTik,
MeIUMUMVHAJEIK KY3HpPeTTijiikTep OOMBHIEA YoKiJIeTTi  OpBHIOAPIBH
XYMBUIOBIPEIYE OarkaJjansl. JeMek, TaKBPHI ©3eKTi opil 3amMaHayu
memimMmepre MyKTax el TYXHPEMIOayfFa Herisz fap.

PecMm cCTaTuCTMUKA Ko3OepiHe cCyleHep 0OoJsicak, 2026 XBUIFH
nepek OOoMbIHIIA eJneri epekme 6iniMaol kaxeT eTeTiH O6ajlajlaplblH
canel 238 wmeiHHAH acwem oTelp (01.01.2026 x. »nepex OOMBIHIA) .
CraTucTMka YCHHFAaH aBTOp NikipiHe cyMeHCek, XbJI CaMVBH epeKle
B6inimni xaxeT eTeTiH OaJjalapibH apTy TEeHIEHLUMACH OalkaJianbl.
Enimizne epexme Oinmimni xaxeT ereTiH OajlajlapOuH €H YJIKEH TOOHH
MEKTEIl XacChHIAaFe OaJjajiap Kypanne (mamMamaeH 40%) . Iemexk, Tex
KaHa oJIeyMeTTeHOipy MaceJjleCciMeH Koca OoJlaplbl MeKTellKe NaMbHIay
Maoceyieci me kaTap 3eprrenyi Tuic. Cebebi, wMexkTenke coTTi
OaMBIHIOBIK — «epekue» OajiajlaplblH KoJkeTimMnl opi kojansel OijiMm
AJIyHIHEH OacTe Keniji.
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Kazipri 6inim Oepy  xyMeciHze epekxie Binim  BGepy
KaxeTTinikTepli Oap OarajlapOul camnajikl 0iJiiM ajlyblHa XoHe 0OijiMm
Bepy OpTaCBEHA TOJILIKKAHIB KATBEICYHHA Xa¥Fmoay Xacay MaHBIBIOH
MiHmeTTepniH O6ipi OoJywim Tabwmianel. OCH TYPFHIOA Hallap €CTUTI1H
OKYUEJIAPOEH  MeKTelnke OelimMmzenyi  oJjlapOblH OKYy  SpeKeTiHe
KATHICYBEIH, KYPOAaCTaphMEH XOHEe IeNaroTTepPMEeH KapbM-KaThHACHH,
2JIeyMeTTikK opTara Kipiryin KaMTaMaChI3 eTeTiH MaHBI3 I
nemarorMKalblK yIOepic peTiHIe kapacTHpbBUlabE. ECTy Kab®ijeTiHin
ToMeHIeyl akmapaTTe Kabwuimay, —cenyiey TiJiiH  TyCciHY XoHeEe
KOMMYHUKALMSA OpHaTy  OapbelCEHHIA Benrimni Bip KMEIHOBIKTAaP
TYBIHOATYE MYMK1iH, COHIBIKTAaH MEKTEIN OpPTAaCHH OKYIBHEH XEKe
KaxeTTijikTepiHe coalkec YUBIMOACTHPY €PeKlle MoHIe Me.

Kazipri oTaHOHK XoHEe XaJElKapalJblk ToxXipubeme Hamap €CTUT1H
OKyWBJIAPOE MeKTelke OeMimpmeyniy ©Oipkarap THimnoi Tocinnmepi
KaJenTackadH. OJapnblH KaTapeHa kojpkeTimnpi 6inim Oepy OpTachH
YMBIMIACTHIPY, 3aMaHayu eCcTy XoHe AaCCUCTMBTI TexXHOJOTMAJIapOH
namnajiaHy, OKy MaTepMajiDaphH BM3yalM3aluudaiay, [Ielal'OoTIMKaJbK,
KOJImay KepceTy, KyplacTaphMeH o3apa opekeTTecyll HaMbelTy XoHEe
aTa-aHajJlapMeH @ ky¥esni cepikTecTik opHaTy XkaTane. OCHFTaH
OanJIaHEICTE Hallap €CTUT1H OKYUEBJIapOH MeKTelke OeMimMIeyInliH OS3EHIK
ToxipubenepiH 3epmesiey XoHe OJIaPIbH TMiMIOl1 TeTiKTepliH aHbBKTay
MHKJIIO3MBTL O1yiM Oepy callaChlH apTTHPYOBH ©3eKT1 OafbTTapbHBH
Oipi peTiHIe KapacCTHPLUIIOH.

Hamap ecTuTiH OKymBUIAPOH MEKTenke OerimMuey oaieMmoik 0ijim
Bbepy ToxipmubecinHnme OajyauHelH ©OiniM ©Oepy oOpTaceHa OM3MKAJLIK
KOCBLUTYEIMEH FaHa nexKTesMen, OHEIH OKY aKrapaTeHa
KoJpkeTiMOoinirid, KOMMYHMKALMAJBK ©OejiceHmisiria, oJileymMeTTik
KATBICYBIH XOHE TIICUXOJIOTUSJILIK  KAWJIBUIBIFEIH KaMTaMacCh'3 eTeTiH
KemeHni yHmepic peTiHme KapacTHpPHJIANB. OpPTYypJl enmepniy
ToxipubeciHe OCH MakKcaT opTak OOJIFaHEIMEH, OHB Xy3eI'e acChpy
TeTikTepiHme Oenrini Olip epekuwesiKkTep KaJbllTackaH. BipkaTap
MeMJIekeTTeplne xeke Oimim Oepy OarpmapjaMaceHa — 0OaChMIEBIK,
bepince, exinmiygepiune KoJDKeTimmi MEKTEeI opTacCHH
KaJENTacTHPY, epTe KoJmay, NemarorTepniH apHambel OasSpJIbFH
HeMece acCCHUCTMBT1 TEeXHOJOTMAJAPOH IalnajlaHy XeTekmi ©OaFHT
peTiunme KepiHeni. COHIOBIKTAH XaJIbBIKAPaJIbIK Toxipubesepni
CaJILICTHPA KapacTHPY  Hamap eCTUTIH  OKYUWBUIAPIOE  MEeKTEeIlKe
Berivmeyniy TMiMIal yMBEIMIACTHPYUBIEK-TI€IaTOTMKAJIEK, MHapTTaphH
aHHIKTay¥Fa MYMKiHOik Oepeni.

ATanraH OaFHITTAFHE XyMenli Toxipubenepniy ©6ipl AMepuka

Kypawma llraTTapeiHIa KaJBlITacKaH. AKII MOImesiiHiy BacTH
epekmweniri - Hallap eCTUT1H OKYIWEBIHBEH KaXeTTiJNiKTepiH Xeke
Barajiay xoHe COHBH Heriszinme Individualized Education Program
(IEP) - xeke Oimim ©Oepy Oa¥japiilaMachlH o31ipJey. IDEA
3 8 This work is distributed under the terms of the Creative
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3aHHaMacChHa CoMKeC eCTiMeMTiH XoHe Hamap ecTHUTiH OajallaplblH
Tingmik XoHe KOMMYHMKALMAJIBIK, KaxerTinikrepi, OJIapPIObIH
rnannajiaHa ThH KOMMYHMKALINS Tocimni, KypIacTapeMeH XoHE
nenarorTepMeH Tikeynen KapbIM—KaThHAaC xacay MyMKiHmiri,
aKameMUAJIHK HOeHTeMl MeH KaxeTTl apHawe KesMeTTepl 6iynim Oepy
BarmapJjiaMachH XoclapJjay kKe3iHme eckepinyl Tuic.

OculfaH OaMJIaHEICTH aMepMKaJbK Toxipmbelle Hamlap €CTUTiH ekl
OKylHFa Oipnew Kojimay kepceTy MiHmeTTi emMec. Bip OKyumws yumiH
MyFaJliMHI1H IOayBICEIH TiKejlell eCcTy KYPBUIFBEICEIHA XeTkiseTiH
KAlLIKTATEl MUKPOOOHIHK Hemece FM/DM xyreci xerkisikTi O©Go0Jyh
MyMKiH, aJ exixHwmi ©Oasara cyOTHUTP, MSOTiHAOiIK TPaHCKPUILMUSA,
cypIoaylapMa HeMece KOCHMIIa apHalbl IeZaTl'OTMKAaJEIK KoJjiay KaxeT

B OJTYEL BIKTVMAaJI . AKII Binim menapTaMeHTiHiH Y CEIHBIMIIA PEL
KOMMYHMKALMAJEK KypajinapOsl OaJlaHBlH Xeke KaxeTTijiiriHe caMKec
aHBIKTAY KaxeTTirTiH kepceTeni. Iemex, AKIl ToxipmbeciHin

epekmenirin «BajlaHEl KOJIMAHEICTATH XylMeTle OemimMmey» ewmec,
«KOJImay XyMeclH HaKTe OaJlaHHH KaXeTTijiriHe CoMKeCTeHOipy»
KarulachMeH cullaTTayra OoJiamnhl.

Keke KoJimayra HeTriszpgejareH Oy Tocin OUHITSHIOM AHBIH
ToxipubeciHme Oipmama e3relue Mas3MyHIa  XaJlifacalbl. duH
MOneJyiiHiH epekmesiri - kaxeTTl kxeMeKTl MyMKiHOiTiHme OajlaHBH
KyHOesikTi ©OijximM ajaTelH TabuFM  OopTacChHHIa — YMBEIMIACTHPY .
VHKIIO3MBT1 Ka¥rujajap OOMBIHIIA OKYUHBHBH KaTBECYEl MeH O0ijim
anyslHa Kemepri kenriperin  baxTopjapme a3aMTHII, — KaXeTTi
nemaroTMKAaJIBK KOJImayls ©3 MekTe®iHIe XoHe KyplacTapeMeH Oipre
OiniM any OaphIiCHHIA KepceTyre OacChHMIHK Oepijeni.

OuHNAaHOua ToxipubeciHIe Hamap ecTUTiH OajilaHe yHeMi xeke
HeMece apHayel opTara OeJjyin meFapy HeTris3ri wmemiM peTiHIe
KapacCTHpEIManae . KepiciHule, XaJiIbl CHHEIITAFE OKBITY Toclijmepil
BajlaHelH, MYMKiHODiTiHe kKapan ukemueseni. Myranim  ayw3ma
aKMIapaTTH  BUI3YyaJiOs  MaTepuaJiDapMeH  TOJIBIKTHPAIH, HeTisri
HyCKayJlapoel xaszbama Oepeni, cafakK KYPBUIBIMBIH  QJIOBIH  ajia
TYCiHiIKT1 eTeni XoHe OKYURHBH TOINTHEK XYMBEICKA KATHCYBHA Xaraamn
xacamnoel. MyHZIOa KOJIHAayIblH MaKCaThl OKY TAallCHPMAaCHH OPBHIOAYTa
KOMEKTECYMEH Karap, ©aJiaHbBIH o3 CBIHEIOBIHA XSHEe MEKTETI
KAayBEIMOACTETEHAE THMeCcinijnik ces3iMiH cakTay ©OOJbn TaOBIJIanb.
CoHOpIKTaH OUMHIAHOUA ToXipubeciHiHy aMpreKua 6Oenrici peTiHze
KOJIoay IOblH OKYUIBIHBIH KyHImesikTi Bimim bepy opTacHHa
KipikTipinyin kxepceTyre OoJanH.

OdUHIISHOUAOA 2JIeyMeTTikK KaTeICYyFa OepineTiH ©aCHBIMIBIK,
Y¥eIOpUTaHUA Toxipubeciune Bimim Bepy OpPTaCHHBIH
KOMMYHUKALMAJLEK XoHe aKYyCTHMKAJBEK KOJKeTIMILJiriH KaMTaMacChHS3
eTy MIEeSCHMEH TOJIBIKTEPEUIanel. MyHma «deaf-friendly schooly»,
STHUM €CTiMeMTiH XoHe Hallap e€CTUTIiH OKYIBUIaAPFa KOJIAWMJIEI MEeKTEeIll
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OPTACHH KAJIEIITACTHPYFa €pekKle Hasap aylapesiansl. Byl Tocijmiy
Herisri wunescel — ©OaJjlaHblH OKYHBHIATHE KMBHIBIKTAPOE TEeK eCTy
KabijeTiHiy TeMeHIeyiMeH TyClHIOipmelr, MeKTell OpTacCHHIa COJI
KUBIHIBEIKTAPIOEL KylleMTeTiH keneprijepniy Oap-XOT¥BIH AaHHEKTAY .
MoceJsieH, CHHHBITAFE QOHOHK Wy, XAHFEPHK, OlipHeme anamHelH Oip
MesT'iJnme celjieyi, MyFajliMHIH OKYWEFa apkKachHMeH TYPBII Ccemeyi
HeMece XA PHEIKTEH xeTkinikcizsgiri axKInapaTTh Kabbp1nay ol
KypOmeJieHOipyl MyMkiH. YJIHOpUTaAHMSOAFEL THUICTi HYCKayJBKTapIa
aKyCTHMKAJHK OPTAaHBH CalachH ecTy Kabijeri Oy3bUIFaH OKYUBIJIAPOBH
Bimim aJlyElHa BIKIIAJI eTeTiH MaHBI3 OB baxkTop peTiume
KapacCTHPBUIA I .

Ocel cebenTi OpMTAHIBK Toxipubele  CBHHBIITHH OM3MKAJIHK
OPTAaCHH IOYPLIC YMEIMOACTHPY I[IeZaroTMKajitK OeMiMmeynidH ©Oip
Beyiri OoJieil Tabewiamel. Hamap ecTMTiH OKymE My¥FajiiMHIH Xy31H
AHBIK, KOPEeTiHIeMr opHajlacyhl, MYyFajliM celjiey Kes31HIe OKYyIEFa
Kapall TYpyhl, XaHa TepMMUHIEP MeH Herisri axmapaT BU3yaJils Typle
YCHIHBEUTYEI, OelHeMaTepuanmap CyOTUMTPMEH CyMeMeJINeHYy1l MaHBI3IH .
TONTHIK TaJKplayla OKYUIEIJIAPIHH Ke3eKIIeH ceomjeyl XoHe KiMHIH
coemJienl TYPFaHBIH aHHK KepCeTy Ie KOMMYyHUKAUMAJLBK Kemeprisepni
TeMeHIeTeni. Byn ToxipuOeH1H  MaHBI3OEL TYCH —  OKYIUBIHBIH
MYMKiIHODiTiH wmexkTeMTiH daxTopnel OajlaHHH 6©31HEeH FaHa eMec,
BiniM Oepy opTachHHaH iszney.

CoHBIMEH KaTap OpUTAHIBEK MOIeNbIe HnemarorTiyH 0Oajara
KaTHICTEL XOFaphl akaleMMAJIBK KYTYyJIepliH cakTay MaHB3OH. EcTy
KabijeTiHiH ToeMeHOeyl MHTEJUJIEeKTYaJIOEK MYMKIHOIKT1H TeMeHOiTiH
OinmipMeNTiHOIKTEH, OKy ©Oa¥mapilaMacChiHBEH Mas3MYHBH HeT'i3cis
xeHinnmery TuimMni Oemimpey peTinHne xabwmnaHOarinel. OHBIH OPHBEIHA
OKY MaTepMaJitlH YCHHY GOpMAacHH ©3TepTy, aklapaTkKa KOCHMIa
BUBYAaJIIEL KOJDKeTiMIOinik bepy XoHe KaxeTTi TeXHUKAJIBIK,
KypaJjinapObsl namaajaHy Y CBIHBIJIA OB . Ocrlnnania, YIeEOpPUTaHMA
ToxipubeciHiH epekmwesiri oKy TaJjlalTapbelH TOMEeHIeTyIOeH TIepi,
coJt TajanTapra KOJI  XeTkizyznmeri kemeprinepni azamTyra
BarEITTaJlyEIMEH CUIIaTTaJIalH.

MeKTen OpTachH KOJIKeTiMmi eryre OarbTTanifradH OyJl YCTaHBM
ABcTpanusa ToxipubeciHIe KOMaHIAJIBIK KOJIIAY XOHE TEXHOJIOTMSJIBIK,
KaMTaMach3 eTyMeH ylTacalbl. ABCTPalMAJIEIK Toxipmberne Hamap
eCTUTIiH ©aJlaHbIH OervimMpenyi Tek CBIHBIII MyFaJiMiHiKg
xayankepmisniri periHme KapacTepeIIMaMIiel. OFaH xajnel 6ijiwm
BepeTiH CHHEIN Ienarori, apHaue »oemaror, ecTy CaJlaCHHIAaTH
MaMaHOap, aTa—-aHa XoHe KaxeT OoJiraH Xarjayma Oacka Ia KblIB3MeT
okinmepl KaTHICATEIH KeleHOl KoJjimay Xy¥ecli ToH. KoMaHIalbk
XYMEIC ©OaprelCEHIOa ©OaJlaHblH eCcTy MYyMKIHOiTiMeH KaTap OHBIH OKY
xeTicTiri, KOMMYHMKAUMSAJEEK OejiceHminiri, ojeyMeTTik KapbM-—
KaTBHACE XOHE TEeXHUMKAJIBK KypajJapns nanpajiadHy TuiMzmijgiri

4 This work 1s distributed under the terms of the Creative
O Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 8th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

(August 26-28, 2026). 307
Vilnius, Lithuania

INTERCONF

SdenTIFc PUbLEHNG CenTen

PEDAGOGY AND EDUCATION

OaKplJIaHAa b .

ABcTpanmus Toxipubeciune aCCUCTUBTI TEeXHOJIOTUAJIaPOEH
nemaroTvKaJbK KoJimayMeH cafaKTaCTHEFE Ia MaHB3OeI. Xeke ecTy
anrnapaTTape MeH KOXJIeapJbK MMIIJIaHTTapMeH KaTap KalbKTaTrb
MUKPOQOH XyMeJyiepiH, CyOTUTpPJIeHTeH LUMQOPJIIEIK MaTepraJimaplbl XoHEe
BMU3yaJOe aklapaT Ke3IepliH KoJjimaHy OKy yIepliciHmeril aknapaTTHK
Keneprinepni azamTansl. Ajnalna TexXHUKAJIBIK, KYPBUJIFBIHBEH —OOJIYH
xeTkinikTl @men ecentesMernoi. MyFasiM OHBIH 2 OaJlaHBIH OKYBHA
Kajal ocep eTeTiHiH TyciHyi, cabax OapeCHHIA IOYPHC KOJIAHYE
XOHE TEeXHMKAaJIBIK KYpaJiOblH TYPaKTh XYMBIC icTeyin ©Oakeuiaysl
Kaxer.

ABCTpalMAJEIK Toclijnnmiy Ta¥e Oip epekmeniri - ernesni
Kes3eHIepOl ajimeH ajla XoclapJjlay. BaJlaHbHH MeKTellke ajfal kKejyi,
Backa CHHBIIKA aybBICYEl HeMece Oinim Oepynin kejecli nOeHTeliHe
Kemyil GerimmenyniH xaHa ke3eHl peTiHne kabevuimaHansl. COHIBIKTAH
OKYIEH XaHa opTa¥a KeJITeHT'e IeMiH OHHH KaxXeTTiJikTepl TypaJjit
aKIapaTTH [ejarorTepre XeTKisy, aTa-aHaMeH XoHe MaMaHIapMeH
DipjieckeH KesIeCcy ©TK1i3y, CHHHIITHH akyCTUKAJIBEIK XaFIalblH
Barajiay XoHe KaxXeTTl TexXHMKAJEK KypajilapObl aJiObH ajla HavbHIay
MaHBI3OEI. MyHIay ajnslH ajla YMEIMOACTHPBJIFaH KOJIDay XaHa opTana
TYBIHOAMTHH KOMMYHUKAULUMUAJLK XOHE IICUXOJIOTUAJIBK KUBIHIBKTAPIBH
aJImelH any¥fa MyMKiHAOik Oepeni.

CoublMeH Oipre xaJblkapaJjblk Toxlpubesep Hamap eCTUT1H
OKYIIBIHEIH akKaOeMUSJIHIK XoHe aJeyMeTTik Oemimmenyin O0ip-6ipinen
Besiin KapacTepyFa OOJIMAMTHHHH OoaJjiesngelnil. Oxkyws MyFajliMHI1H
TyCciHIOipMeciH XaKCEI KaOpUIDaFaHEIMEH, KypIacTapeMeH
KOMMYHMKAlLMATa KaThCa ajiMaca, OHHH MeKTeIKe TOJBEK Oelimiernyi
TypaJse  anTy KubH. COJI CUSKTH CHHBIITAFE SJIEYMETTIiK KapPbM-—
KAaTBEIHACH XaKCHE OOJIFaHHIMEH, OKY aklapaTe KoJrkeTimcisz 6oJica,
BiniMm Oepy HeTMXEeCiHe KOJ XeTKil’y MyMKiHmiri mexTeseni.
COHIBIKTAH THimMoi MOIeJib akaleMUAJIbIK, KOJDKeTiMIoijik,
KOMMYHUKALMAJHK €PKiHOIK, 2JIeyMeTTiK KATBECY XoHEe BMOLUMOHAJIIBIK
XKAMJIBILIKTEH OipairiH KamMTamace3 eTyi Tuic.

OCel TYpP¥BIOAH WeTeJinik O3HK Toxipubenepni OTaHAHK Oijgim
bepy xymeciHe Oemimmey OapriCeiHIa OipHeme o3apa ©OaljlaHBICTEH
BarelTKa OaCEIMAHK Oepy OpHIHIOB. OJap — Hallap €CTUT1H OKYIBIHBIH
KaXeTTinikTepiH MeKTeIKe KeJIT'eH KesIeH acTar KeleHni
Barajay; Xeke KoJIay OaFHTHH OeJsirijiey; CHHBIITHH aKyCTUKAaJIBK
XoHEe BMI3YyaJOel KoOJXeTiMmijiriH kamMTamache? eTy; aCCUCTUBTI
TEeXHOJIOTMAJIapOEl OKYy YVIeplciHe xyMeJsili eHTisy; wMyFaliMzepni
apHaMel onOicTeMesiik IagpJEIKTaH ©TK1i3y,; KypIdacTap apachHHIaTH
KOJIODAYIbl KOMMYHMKALMSAJEK OPTAaHB KAJIBINITACTHPY; aTa-aHajlap MeH
MaMaHIapOel KOMaHIAJIBIK XYMBICKA TapTy XoHe OajlaHeH ©631HIik

nepbecTiriH  IaMBITY . ATaynraH OaFEITTAPIBIH  XYyMeJl  xyz3ere
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a CHIPBLITYEL Hamap ecTuTiH OKYIIBIHBIH, MEeKTEeIKe Serivmenyin
XeKeJleTeH TYy3eTy MapajlapbHBH XUEHTHETE eMec, ©OajiaHelH 06i1jiMm
anyra, KapeM—-KaTEIHACKA XoHE  MEKTell  oeMipiHe - TOJBKKAaHIE
KATHCYBIHA MYMKiHOik OGepeTiH TyTac NemaroTMKaJLK Xyle peTiHne
YMBEIMIACTHPYFa Herisz ©OoJianwl.
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Abstract. This paper examines Georgia's critical positioning between a European
future and a return into Russia's orbit, analyzing how this geopolitical dilemma
has placed the country on the new international agenda. The central research
question asks: How does Georgia navigate between competing regional integration
models—European and Eurasian—while pursuing national interests 1in an era of
renewed great power competition? The study argues that Georgia's transitional
position reflects the tension between its constitutional commitment to Euro-
Atlantic integration and the persistent structural pressures drawing it back
toward Russia's sphere of influence, making it a pivotal case study in contemporary
international relations. The findings reveal that Georgia occupies a precarious
position where its symbolic importance as a democracy between Europe and Russia
confronts the reality of geopolitical ©pressures and domestic political
transformation.

Keywords: Georgia, European integration, Russian influence, regional iIntegration
models, South Caucasus, post-Soviet transitions.

Introduction

Georgia's post-Soviet trajectory represents one of the
most compelling and unresolved geopolitical narratives in the
contemporary international system. Situated at the crossroads
of Europe and Asia, the country has spent more than three
decades oscillating between aspirations of Western
integration and the gravitational pull of its Soviet past and
Russian-dominated regional architecture. Since the Rose
Revolution of 2003, Georgia formally embraced a Euro-Atlantic
orientation, inscribing NATO and European Union (EU)
membership as constitutional goals—a commitment that was
reaffirmed in the 2024 constitutional amendments. Yet, as

This work is distributed under the terms of the Creative 4 3
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 8th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

(August 26-28, 2026). 307
Vilnius, Lithuania

INTERCONF

SoenTIF PubLiHNG CenTe

POLITICAL SCIENCE AND
PUBLIC ADMINISTRATION

this article argues, the gap |between constitutional
aspiration and geopolitical reality has widened considerably
in recent years, rendering Georgia's strategic orientation
increasingly uncertain.

The significance of Georgia's positioning extends well
beyond its borders. In an era of renewed great power
competition, the South Caucasus has re-emerged as a contested
geopolitical space in which the European Union, Russia, and
increasingly Tirkiye and China vie for influence [1l]. Georgia
stands at the intersection of these competing forces. Its
choices—and the constraints imposed upon them—offer critical
insights into the limits of European transformative power and
the resilience of Russian regional hegemony. This article
examines three interrelated factors that determine Georgia's
trajectory: domestic political developments, EU enlargement
conditionality, and Russia's multi-dimensional strategy of
influence.

Domestic Political Dynamics and the European Integration
Paradox

The internal political landscape of Georgia has proven to
be both the engine of and the greatest impediment to European
integration. The ruling Georgian Dream party, in power since
2012, has exhibited an increasingly ambivalent relationship
with the Euro-Atlantic project. While officially committed to
EU membership, the government's legislative actions have
repeatedly raised alarms in Brussels. The adoption of the so-
called “foreign agents” law in 2024-—widely compared to a
Russian analogous ©piece o0of legislation—triggered mass
protests in Tbilisi and sharp condemnation from the European
Parliament, effectively freezing Georgia's EU candidate
status process [2].

This paradox—where a government rhetorically committed to
Europe passes legislation antithetical to European democratic
standards—reflects a deeper tension within Georgian society.
Surveys consistently indicate that the overwhelming majority
of the Georgian public supports EU and NATO membership, with
approval ratings above 80% [3]. Yet electoral outcomes have
produced a government that, whether by design or by
institutional capture, systematically narrows the space for
civil society and independent media—prerequisites of EU
accession conditionality. The 2024 parliamentary elections
and their disputed aftermath further illustrated this
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cleavage between popular pro-European sentiment and the
trajectory of governmental policy.

Scholars of post-Soviet democratization have described
this phenomenon as “competitive authoritarianism”—a regime
type 1in which formal democratic institutions coexist with
systematic incumbent advantages that undermine their
substance [4]. Georgia under Georgian Dream increasingly fits
this characterization, placing it in ambiguous territory
where democratic backsliding and European aspirations coexist
uncomfortably.

European Union Enlargement Policy and Conditionality
Mechanisms in the South Caucasus

The EU's approach to Georgia must be understood within
the broader context of its Eastern Partnership (EaP) policy,
established in 2009 to foster political association and
economic integration with six post-Soviet states. Among the
EaP countries, Ukraine and Moldova advanced most rapidly
toward candidate status following Russia's full-scale
invasion of Ukraine 1in February 2022, which injected new
urgency into the EU's enlargement agenda. Georgia, despite
being granted candidate status in December 2023, subsequently
saw that status frozen—a direct consequence of the democratic
backsliding described above.

The EU's conditionality mechanisms operate on the
assumption that the prospect of membership constitutes a
sufficiently powerful incentive to induce domestic reforms—a
logic that proved highly effective in Central and Eastern
Europe during the 1990s and 2000s [5]. However, the South
Caucasus presents a significantly more complex environment.
The combination of unresolved territorial conflicts (Abkhazia
and South Ossetia remain under Russian effective control),
economic dependencies on Russia, and governments with mixed
reform incentives substantially weakens the EU's
transformative  power. Georgia is geographically non-
contiguous with EU territory, which reduces the immediacy of
membership prospects and, consequently, the leverage of
conditionality.

A comparative glance at Ukraine and Moldova is
instructive. Both countries have moved forward on accession
chapters despite being engaged in active or recent conflicts,
primarily because their governments have demonstrated a
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credible reform trajectory and political will. Georgia, by
contrast, has sacrificed <conditionality compliance for
domestic political consolidation, revealing that EU leverage
is contingent not merely on the attractiveness of membership,
but on the political calculations of governing elites [6].

Russia's Multifaceted Strategy of Influence in Georgia

Russia's influence over Georgia  operates through
multiple, interlocking channels that together constitute a
formidable structural constraint on Tbilisi's strategic
autonomy. The most visible instrument remains the occupation
of Abkhazia and South Ossetia, which followed the 2008 August
War—a conflict that demonstrated Russia's willingness to use
military force to prevent Georgia's NATO membership and punish
Western-oriented leadership [7]. The occupied territories
represent a permanent security vulnerability and a coercive
tool that Moscow deploys implicitly in any negotiation about
Georgia's Western trajectory.

Beyond hard security, Russia employs sophisticated soft
power and economic instruments. Georgia's economic
entanglement with Russia—through remittances, trade in wine
and mineral waters, and the significant Russian tourist inflow
that has expanded since 2022 as Russians relocated to avoid
sanctions and mobilization—creates constituencies within
Georgia that benefit from good relations with Moscow. Russian-
owned or Russian-aligned media and political financing
channels have also been identified as factors in Georgian
domestic discourse [8]. The Georgian Orthodox Church, an
institution of immense social authority in Georgian society,
has historically maintained warm relations with the Russian
Orthodox Church, providing an additional vector of cultural
influence that operates largely outside formal diplomatic
channels [9].

Russia's strategy toward Georgia is not premised on the
expectation of reintegration into a formal Eurasian bloc—
Tbilisi has resolutely rejected the Eurasian Economic Union—
but rather on managed ambiguity: keeping Georgia outside both
the EU and NATO while ensuring that its governments remain
sufficiently cautious as not to actively challenge Russian
regional interests. This strategy of “integration prevention”
[10] has proven effective, demonstrating that great power
influence need not take the form of direct control to
substantially constrain a smaller state's strategic choices.
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Conclusion

Georgia's contemporary predicament illuminates a broader
truth about the 1limits of 1liberal international order in
contested post-Soviet spaces. The country possesses a pPro-
European citizenry, a constitutional Euro-Atlantic vocation,
and a signed Association Agreement with the EU—yet it finds
itself today further from meaningful European integration
than at any point in the past decade. This outcome is the
product not of a single failure but of the interaction among
three distinct forces: a governing elite that has
instrumentalized Euro-Atlantic rhetoric while undermining its
prerequisites; an EU whose transformative leverage is
contingent on the political will of domestic actors and
diminished by geographic distance; and a Russia that has
mastered the art of “managed disruption,” using a combination
of hard security threats, economic ties, and soft power to
arrest Georgia's Western trajectory without the costs of
direct annexation.

Georgia's case offers important comparative lessons for
scholarship on post-Soviet transitions and European
enlargement. It demonstrates that candidate status alone,
absent sustained political will and reduced geopolitical
vulnerability, cannot serve as a sufficient anchor for
democratic consolidation. It also highlights the need for the
EU to develop more differentiated and resilient instruments
of engagement for countries operating under acute
geopolitical pressure-moving beyond the Dbinary of full
accession versus frozen process toward more creative forms of
deep partial integration that can provide real benefits and
real incentives even in the absence o0of a clear membership
horizon.

Ultimately, Georgia remains a country in transition—but
the direction of that transition is no longer as predictable
as 1t once appeared. Whether its citizens' profound European
aspirations can be translated into durable institutional
realities will depend on the convergence of internal
democratic renewal, credible EU engagement, and a shift in
the regional security environment. Until those conditions
align, Georgia will remain one of contemporary international
relations' most instructive and unresolved geopolitical
puzzles.
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Abstract. The rapid development of globalization, digital communication, and
international educational cooperation has significantly increased the influence
of English on educational discourse worldwide. English-origin international
vocabulary has become an essential component of modern educational communication
because it facilitates academic interaction, scientific collaboration, and the
exchange of educational resources. At the same time, the integration of English
lexical units into national languages raises important linguistic and translation
issues related to equivalence, adaptation, and terminology standardization. This
study examines the characteristics of English-origin international vocabulary in
educational discourse with particular attention to the Kazakh language. The
research investigates translation strategies, semantic equivalence, lexical
adaptation, and the role of borrowed terminology in educational texts. Examples
from textbooks, academic publications, and digital educational platforms
demonstrate how international vocabulary functions within the contemporary
educational environment. The findings indicate that complete lexical equivalence
is not always achievable because of linguistic and cultural differences between
English and Kazakh. Consequently, translators employ various strategies, including
borrowing, calgque, descriptive translation, and functional substitution. The study
also highlights the importance of terminology standardization for ensuring
consistency in educational communication and improving the quality of translation.
Keywords: educational discourse, English-origin international vocabulary,
equivalence, adaptation, translation, terminology, borrowing, educational
translation.

Introduction

Educational discourse has undergone substantial
transformation during the last two decades as a result of
globalization, technological innovation, and the expansion of
international academic cooperation. Educational institutions
increasingly rely on English as the primary language of
scientific communication, digital learning platforms,
research collaboration, and professional development.
Consequently, English-origin international vocabulary has
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become deeply integrated into educational systems across many
countries, including Kazakhstan.

The growing number of English borrowings reflects not
only linguistic change but also the development of new
educational concepts, teaching methodologies, digital
technologies, and international standards. Terms such as
curriculum, assessment, competence, digital literacy, blended
learning, webinar, feedback, and portfolio are now widely
used 1n educational documents and academic communication.
Many of these 1lexical items have no exact traditional
equivalents in Kazakh and therefore require careful
adaptation and translation.

Educational discourse represents a dynamic communicative
environment 1in which terminology performs not only an
informative but also a cognitive and organizational function.
The successful transmission of educational knowledge depends
on the accurate translation and interpretation of specialized
vocabulary. Therefore, the issues of lexical equivalence and
adaptation have become increasingly significant in
translation studies and applied linguistics.

Equivalence is generally understood as the degree to which
the meaning and communicative function of a lexical unit in
the source language are preserved in the target language.
However, because languages differ in their lexical systems,
grammatical structures, and cultural contexts, translators
frequently encounter situations where complete equivalence is
impossible. In such cases, adaptation becomes a practical
solution that enables effective communication while
preserving the conceptual meaning of the original term. In
Kazakhstan, educational reforms, multilingual education, and
digital transformation have accelerated the incorporation of
English-origin terminology into official educational
documents, university curricula, scientific publications, and
online learning resources. This process requires linguists
and translators to establish consistent principles for
terminology adaptation that respect both international
standards and the norms of the Kazakh language.

The relevance of this research 1is determined by the
increasing importance of translation quality in educational
communication and the continuing expansion of international
vocabulary in modern educational discourse. Understanding the
mechanisms of equivalence and adaptation contributes to
improving translation practices, terminology management, and
intercultural communication within the educational sphere.
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The purpose of this study is to analyze the features of
English-origin international vocabulary 1in educational
discourse and to identify the principal strategies of
achieving equivalence and adaptation in translation.

The objectives of the study are:

- to define the concept of English-origin international
vocabulary in educational discourse;

- to examine theoretical approaches to equivalence and
lexical adaptation;

- to identify translation strategies applied to
educational terminology;

- to analyze examples from contemporary educational
discourse in Kazakhstan;

- to evaluate the influence of international vocabulary
on educational communication and translation practice.

The object of the research is English-origin
international vocabulary functioning in modern educational
discourse.

The subject of the research 1s the ©processes of
equivalence, adaptation, and translation of English-origin
lexical units into Kazakh within educational contexts.

The study employs qualitative and comparative methods,
discourse analysis, descriptive analysis, and terminology
analysis. These methods enable the identification of
semantic, structural, and functional characteristics of
international educational vocabulary as well as the
evaluation of translation strategies used in contemporary
educational texts.

2. Literature Review

The study of international vocabulary, lexical borrowing,
equivalence, and translation has  become increasingly
significant in contemporary linguistics due to globalization
and the rapid expansion of intercultural communication.
English has established itself as the dominant language of
science, technology, business, and education, resulting in
the widespread adoption of English-origin terminology by many
languages. Educational discourse, in particular, demonstrates
a high concentration of international lexical units because
educational reforms, digital technologies, and international
academic cooperation require the use of unified terminology.

According to Baker (2018), equivalence remains one of the
central concepts in translation studies. She argues that
translators should not only preserve the lexical meaning of
a term but also reproduce its communicative function within
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the target culture. Educational terminology frequently
presents challenges because many English concepts are closely
associated with specific educational systems and therefore
require cultural and linguistic adaptation.

House (2018) emphasizes that translation quality depends
on achieving functional equivalence rather than merely
replacing words with their dictionary counterparts. 1In
educational discourse, the translator must consider the
expectations of teachers, students, researchers, and
policymakers to ensure that translated terminology remains
understandable and professionally acceptable.

Scholars in terminology studies have also highlighted the
increasing <role of international vocabulary in higher
education. Cabré (2020) notes that specialized terminology
evolves continuously under the influence of scientific
innovation and international collaboration. Consequently,
educational terminology requires systematic standardization
to maintain consistency across academic publications,
textbooks, and legislative documents.

The concept of lexical adaptation has received
considerable attention in modern linguistic research.
Adaptation refers to the process by which borrowed lexical
units become integrated into the phonetic, grammatical,
orthographic, and semantic systems of the recipient language.
Haugen's classical theory of Dborrowing remains relevant
because it distinguishes between direct borrowing, loan
translation, semantic borrowing, and hybrid formations.
Contemporary studies demonstrate that these mechanisms
continue to operate actively in educational terminology.

Within the Kazakh linguistic context, researchers have
investigated the influence of globalization on terminology
development. Suleimenova and other Kazakh linguists emphasize
that the expansion of English-origin terminology reflects the
modernization of the national education system. However, they
also stress the necessity of preserving linguistic norms while
adapting foreign lexical units into Kazakh.

Digitalization has significantly accelerated the
dissemination of international vocabulary. The COVID-19
pandemic particularly contributed to the widespread use of
terms such as online learning, blended learning, webinar,
learning management system (LMS), digital 1literacy, and
remote assessment. These concepts rapidly entered educational
discourse in many countries, including Kazakhstan, where they
became common in official educational documents and
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university practice.
Several studies indicate that translators employ

different strategies depending on the linguistic
characteristics of individual terms. Vinay and Darbelnet's
translation procedures continue to influence modern
translation ©practice. These include borrowing, calque,

literal translation, transposition, modulation, equivalence,
and adaptation. Educational terminology often requires a
combination of these strategies Dbecause complete lexical
correspondence rarely exists.

Borrowing remains one of the most productive strategies.
Terms such as portfolio, webinar, and mentor are frequently
transferred into many languages with only minor phonetic or
orthographic modifications. Such  borrowings facilitate
international communication because specialists recognize the
terminology regardless of national linguistic differences.

Calque 1is another productive strategy in educational
translation. Through calgue, the structural components of the
source-language term are translated literally into the target
language while ©preserving the conceptual meaning. For
example, the English expression distance learning corresponds
to the Kazakh equivalent xkamblKTaH OKHTY, which successfully
reflects the original concept while conforming to the
grammatical norms of the target language.

Descriptive translation becomes necessary when no direct
equivalent exists. Instead of introducing unfamiliar
borrowings, translators may explain the meaning of a concept
using descriptive phrases. Although this approach increases
text 1length, it enhances comprehension, particularly for
students and non-specialist readers.

Functional substitution represents another important
translation strategy. Rather than translating lexical units
literally, translators replace them with culturally or
institutionally appropriate concepts that perform similar
communicative functions within the educational system.

Recent studies also demonstrate the growing influence of
artificial intelligence on educational translation. Machine
translation systems and AI-assisted terminology management
have considerably improved translation efficiency.
Nevertheless, human translators remain indispensable because
educational terminology often contains contextual, semantic,
and cultural nuances that automated systems cannot fully

interpret.

Overall, the reviewed literature confirms that
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equivalence and adaptation are complementary rather than
competing concepts. Successful translation of educational
terminology depends on balancing semantic accuracy,
linguistic naturalness, and communicative effectiveness. As
English continues to dominate international education,
further research is required to develop consistent principles
for translating and adapting international vocabulary within
national educational systems, including Kazakhstan.

3. Research Methodology

This research employs a qualitative approach supported by
comparative and descriptive methods to investigate the
equivalence and adaptation of English-origin international
vocabulary 1in educational discourse. The study focuses on
lexical units wused in contemporary Kazakh educational
materials and examines the strategies applied in their
translation and adaptation.

The research material consists of educational documents,
secondary school textbooks (Grades 7-11), university teaching
materials, academic publications, and digital educational
resources issued in Kazakhstan. These sources were selected
because they reflect the current use of international
educational terminology 1in both traditional and digital
learning environments.

The following research methods were applied:

- Descriptive analysis to identify the semantic and
structural characteristics of English-origin international
vocabulary.

- Comparative analysis to compare English terms with their
Kazakh equivalents.

- Discourse analysis to examine the functioning of lexical
units within educational communication.

- Terminological analysis to identify translation
strategies and adaptation mechanisms.

The analysis focused on identifying the most frequently
used English-origin terms and classifying them according to
the translation strategy employed. Particular attention was
paid to the preservation of meaning, communicative function,
and compliance with the norms of the Kazakh language.

4. Results and Discussion

The analysis demonstrates that English-origin
international vocabulary occupies an increasingly important
place 1in modern educational discourse. The influence of
globalization, digital education, and international academic
cooperation has contributed to the rapid dissemination of
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English terminology across all educational levels.
The study identified four principal translation
strategies used in Kazakh educational discourse:

Direct borrowing;
Loan translation (calque);
Descriptive translation;
Functional equivalence.

The choice of strategy depends on the semantic complexity
of the term, its frequency of use, and the existence of an
established equivalent in the Kazakh language.

n-bu.)l\)l—‘

Table 1.
Examples of English-Origin Educational Vocabulary
and Their Kazakh Equivalents

English term| Kazakh equivalent| Translation strategy
Curriculum| Oky Oarmapiiamachi| Functional equivalence
Assessment| Baranay| Functional equivalence
Feedback| Kepi Gaiinansic| Calque

Digital literacy| Hudpiblk cayaTThUIBIK| Calque

Portfolio| [Moprdonuo| Borrowing

Webinar| Bebunap)| Borrowing

Online learning| OmnunaiiH OKBITY| Borrowing + adaptation
Competence] KyssiperTinik| Functional equivalence
Inclusive education| Wukimo3uBTi OiniM Gepy| Borrowing + calque
Learning outcomes| Oky HoTHXKemnepi| Functional equivalence

The findings indicate that functional equivalence is the
most frequently applied strategy 1in official educational
documents because it ensures clarity and consistency for
teachers and students. Borrowing is mainly used for newly
introduced concepts that have become internationally
recognized.

For example, the term portfolio has entered Kazakh
educational discourse without significant modification.
Instead of creating a new lexical equivalent, educational
institutions have adopted the international form because it
is widely understood within academic communities.

Similarly, webinar has become a common term after the
expansion of online education. Although descriptive
translations are theoretically possible, the borrowed form
remains more practical and internationally recognizable.

The analysis also revealed that some English concepts
require semantic adaptation rather than literal translation.
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The word competence, for instance, is translated as
Kys3epeTTisnik, which accurately reflects the educational
meaning within the Kazakh pedagogical context.

Digital transformation has significantly increased the
number of English borrowings in educational discourse. Terms
such as e-learning, digital platform, Google Classroom,
Moodle, Zoom, and Learning Management System (LMS) are now
commonly used in educational practice. Their widespread
adoption illustrates the growing integration of global
educational technologies into Kazakhstan's education system.

However, the increasing use of borrowed terminology also
creates challenges. Different educational institutions
occasionally employ different translations for the same
concept, leading to inconsistency in educational documents.
Therefore, terminology standardization remains an important
task for linguists, translators, and educational
policymakers.

Another significant finding concerns the role of context
in achieving equivalence. Certain English terms possess
multiple meanings depending on the educational situation.
Consequently, translators must consider not only dictionary
definitions but also the communicative purpose of the text.

Overall, the findings confirm that the successful
translation of English-origin international vocabulary
requires a balanced combination of semantic accuracy,
linguistic adaptation, and functional appropriateness. These
principles contribute to effective educational communication
and facilitate Kazakhstan's integration into the
international academic community.

5. Conclusion

The present study examined the equivalence, adaptation,
and translation of English-origin international vocabulary in
modern educational discourse. The findings demonstrate that
globalization, digitalization, and international academic
cooperation have considerably increased the use of English
educational terminology in Kazakhstan. Consequently,
translators, educators, and terminology specialists face the
challenge of ensuring accurate and consistent translation
while preserving the linguistic norms of the Kazakh language.

The analysis revealed that functional equivalence,
borrowing, <calque, and descriptive translation are the
principal strategies employed in translating English-origin
educational terminology. Among these, functional equivalence
is the most productive because it preserves both the semantic
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content and communicative function of educational concepts.
Borrowing remains common for internationally recognized terms
such as portfolio, webinar, and online learning, while calque
is frequently used for transparent compound terms such as
digital literacy and feedback.

The study also showed that complete lexical equivalence
is not always possible Dbecause educational systems,
linguistic structures, and cultural contexts differ.
Therefore, lexical adaptation plays a crucial role 1in
integrating international terminology into Kazakh educational
discourse. Effective adaptation ensures that borrowed terms
remain understandable, linguistically acceptable, and
functionally appropriate for teachers, students, and
researchers.

Furthermore, the growing influence of digital
technologies and artificial intelligence has accelerated the
spread of English-origin vocabulary in educational
communication. This trend emphasizes the need for unified
terminology policies and cooperation among linguists,
translators, educators, and policymakers to standardize
educational terminology and improve translation quality.

The results of this research contribute to translation
studies, terminology studies, and educational linguistics by
providing a systematic analysis of English-origin
international vocabulary 1in the educational domain. The
findings may also serve as a practical resource for
translators, textbook authors, researchers, and higher
education institutions involved in multilingual educational
communication.

Future research may investigate the use of artificial
intelligence in educational translation, compare the
adaptation of English terminology across different Turkic
languages, and analyze the evolution of international
educational vocabulary in digital learning environments.
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Abstract. The article explores the features and specifics of Big Data technologies
in modern linguistics in the context of the dynamics of uncertainty, turbulence
and systemic risks. The potential of Big Data for the analysis of large-scale and
dynamic language data, the development of digital philology, the detection of
language trends and weak signals is revealed. The need for the integration of Big
Data, artificial intelligence and traditional philological methods within the
framework of the SHIVA and WARMI concepts of the modern external environment is
substantiated.
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INTRODUCTION.

Modern socio-economic systems (in particular, the sphere
of science and education) are currently developing in
conditions of qualitatively more complicated external
environment, characterized by the dynamics of uncertainty
[1], high turbulence of information processes and increased
systemic risks. The transformation of the digital environment
[2] significantly changes not only the methods of creating,
storing and distributing linguistic information, but also the
methodology of its scientific research itself [3]. Modern
linguistics gains access to unprecedented in volume, speed of
formation, diversity and dynamism of arrays of text and
multimodal data [4], which creates an objective need for new
tools for their intellectual processing [5]. In these
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conditions, Big Data technologies become not just a technical
means of analyzing large arrays of information [6], but an
important element of modern scientific methodology, ensuring
the transition from local and mainly gqualitative analysis of
linguistic phenomena to large-scale, dynamic and
multidimensional study of language [7].

The use of Big Data is becoming particularly relevant in
the context of the conceptual transition from relatively
stable models of VUCA and BANI environments to more complex
representations of the modern world, which within the
framework of SHIVA and WARMI concepts emphasize the
interconnectedness of instability, high speed of change,
hyper-information saturation, multiplicity of risks,
multiplicity of risks. For modern linguistics, this means
that language must be considered not as a system of relatively
stable structures, but also as a dynamic information system,
constantly changing under the influence of social,
technological, economic, cultural and communication factors
[8]. Traditional methods of linguistic analysis retain their
fundamental importance, but their capabilities are
insufficient for processing digital corpora, social media,
news streams, electronic communications, multimedia content
and other sources, the volume of which is constantly growing.
Big Data allows you to analyze such arrays [9] using automated
collection, integration, storage, cleaning, structuring and
intelligent processing of data. This creates conditions for
detecting hidden patterns, stable correlations, language
trends and weak signals that may be invisible when using
traditional sampling methods [10].

The relevance of the study is determined by the need for
a systematic understanding of the features and specifics of
Big Data technologies in relation to modern linguistics, as
well as determining their capabilities and limitations in
conditions of high uncertainty, turbulence and systemic risks
of the external environment [11]. That 1is why the current
goal of this article is to identify the key features of the
use of Big Data technologies in modern linguistics and
determine their methodological potential for the development
of digital philology in the conditions of SHIVA and WARMI
environments.

MAIN PART.
Big Data as a technological basis for the transformation
of modern linguistics.
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Big Data is a set of technologies and methods for working
with data characterized by large volume, high rate of receipt,
diversity, heterogeneity and dynamism. This 1is especially
important for linguistics, since digital communication
constantly forms huge arrays of text, speech and multimodal
information. The objects of research are digital corpora,
social networks, blogs, news streams, electronic documents,
speech transcripts, messages and other sources. Their
analysis allows us to move from limited samples to large-
scale research of speech processes, to identify frequency
changes, new constructions, semantic shifts and features of
communication behavior. At the same time, Big Data does not
replace traditional linguistic interpretation, but expands
its empirical capabilities. The most productive is a hybrid
model that combines automated quantitative analysis with
qualitative interpretation of the results by a philologist.

Specificity of Big Data speech languages.

The specificity of Big Data in linguistics is determined
by the complexity of language, its contextuality, polysemy,
variability and cultural conditioning. Linguistic data are
characterized Dby heterogeneity, the presence of noise,
incompleteness, multilingualism, multimodality and constant
variability. Temporal dynamics is of particular importance.
Linguistic patterns identified in one time interval may change
in the future, therefore modern research should take into
account not only the state of the language, but also the
direction of its transformation. In the conditions of SHIVA
and WARMI concepts, language can be considered as a kind of
indicator of environmental changes. The dynamics of
vocabulary, discourses, word frequency and semantic
connections allows us to detect weak signals of social and
informational transformations.

Basic Big Data technologies in modern linguistics.

The technological basis of modern digital linguistics
includes the collection and integration of large arrays of
linguistic data, their distributed storage and processing,
intellectual analysis and visualization of results. Of
particular importance are natural language processing,
machine learning, and artificial intelligence technologies
used for text classification, clustering, entity extraction,
topic modeling, sentiment analysis, and semantic relationship
discovery. Visual analytics allows us to represent language
processes using graphs, networks, and semantic models. Thus,
Big Data forms a complex technological ecosystem that combines
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the collection, storage, processing, modeling, visualization,
and interpretation of language information.

Big Data and the development of digital philology.

The integration of Big Data contributes to the transition
of digital philology to a large-scale and technologically
advanced study of language. Their application is promising
for corpus and computational linguistics, sociolinguistics,
discourse analysis, stylistics, terminology, lexicography and
translation studies. Big data allows us to study the dynamics
of vocabulary, the spread of neologisms, the change in word
meanings, the transformation of discourses and  the
peculiarities of the linguistic behavior of various social
groups. Dynamic language analysis is especially promising,
which allows not only to record changes, but also to identify
emerging trends. In the future, this creates opportunities
for building intelligent language platforms that combine
corpora, artificial intelligence, machine learning, semantic
analysis and visualization.

Big Data in the conditions of the SHIVA-concept of the
external environment.

The SHIVA-concept focuses on the high speed of change,
uncertainty, interconnectedness of processes and the need for
constant adaptation. For linguistics, this means the need to
work with constantly updated flows of linguistic information.
Big Data <creates technological prerequisites for the
formation of dynamic corpora and practically continuous
monitoring of linguistic processes. The detection of weak
signals becomes especially 1mportant: changes 1in word
frequency, the emergence of new concepts or transformations
of discursive connections can indicate larger-scale changes
in the social environment. Therefore, Big Data in the SHIVA
environment performs not only a descriptive, but also a
diagnostic and prognostic function.

Big Data in the context of the WARMI concept and systemic
risks.

The WARMI concept increases attention to the complexity
of the environment, the interconnectedness of processes and
the multiplicity of risks. Linguistic information under such
conditions becomes part of a broader system of socio-
informational interactions and can reflect social tensions,
value transformations and changes in communication models.
Big Data allows you to compare linguistic data with social,
economic, cultural and technological factors, which creates
the basis for interdisciplinary analysis. However, digital
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data 1s not completely neutral: it depends on the
characteristics of platforms, algorithms, user behavior, and
the structure of information flows. Therefore, a
statistically revealed pattern requires mandatory

philological and contextual interpretation.

Methodological limitations and risks of using Big Data.

One of the main problems is the quality of the source
data. Unrepresentative, incomplete or biased arrays can lead
to erroneous conclusions even when using perfect algorithms.
Another significant limitation is the algorithmic dependence
of the results, especially when analyzing ambiguity, irony,
metaphors and culturally specific expressions. Issues of
confidentiality, ethics and protection of personal data are
important, since the analysis of digital communication can
affect the private lives of users. In addition, there is a
risk of technological reductionism, in which complex
humanitarian phenomena are reduced to quantitative
indicators. Therefore, Big Data should be used as a tool to
expand philological analysis, and not as 1its complete
replacement.

Prospects for the development of Big Data technologies in
modern linguistics.

The promising development of Big Data is associated with
the formation of intelligent self-learning systems that
combine big data, machine learning, artificial intelligence,
generative language models, graph technologies and semantic
networks. Dynamic digital corpora are especially promising,
capable of automatically updating and recording language
changes in almost real time. Multimodal analysis, combining
text, speech, images and video, also has significant
potential. In the conditions of SHIVA and WARMI environments,
the importance of adaptive analytical systems that can change
analysis parameters following data transformation is
increasing. Such systems can be used for early detection of
language trends, discursive changes and information risks.

CONCLUSIONS.

Big Data technologies are becoming one of the key factors
in the transformation of modern linguistics and digital
philology, as they provide the opportunity to analyze large-
scale, dynamic, heterogeneous and multimodal arrays of
linguistic information. Their use makes it possible to
significantly expand the empirical base of philological
research, to move from limited samples to a large-scale
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analysis of the 1linguistic environment, and to reveal
regularities that are difficult to detect using traditional
methods.

The specificity of linguistic Big Data is determined by
the complexity of the language itself: its contextuality,
ambiguity, wvariability, cultural conditioning and constant
variability. Therefore, the application of Big Data requires
a combination of computational methods with traditional
philological approaches, which provide meaningful
interpretation of the obtained results.

In terms of SHIVA and WARMI concepts, Big Data acquires
additional methodological significance. They make it possible
to consider language as a dynamic indicator of environmental
changes, detect weak signals of the transformation of social
discourse, track accelerating linguistic processes, and form
prerequisites for forecasting new trends.

At the same time, the -expansion of technological
capabilities is accompanied by the growth of methodological,
ethical and informational risks. Unrepresentativeness of
data, algorithmic distortions, privacy issues and the risk of
excessive quantitative reduction of humanitarian knowledge
require a critical and systematic approach to the use of Big
Data.

Thus, the most promising is the hybrid paradigm of modern
linguistics, in which Big Data, artificial intelligence,
machine learning and intelligent analytics are integrated
with fundamental methods of philological research. In the
future, this may lead to the formation of an adaptive digital
philology capable not only of analyzing already accumulated
language information, Dbut also of promptly monitoring,
explaining and forecasting language transformation in
conditions of high uncertainty, turbulence and systemic risks
of the modern external environment.
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Introduction.
Modern philology is developing in conditions of
fundamental environmental complexity (11, which is

characterized by the dynamics of uncertainty, acceleration of
changes, information overload, technological turbulence and
increased systemic risks [2]. These processes directly affect
not only the practice of communication and language analysis,
but also literary studies as a branch of humanities knowledge
focused on the study of the literary text, literary processes,
authorial strategies, intertextual connections and cultural
dynamics. In the conditions of SHIVA and WARMI concepts of
the external environment, traditional methods of literary
research require supplementation with intelligent information
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technologies capable of working with large arrays of
heterogeneous data, revealing hidden patterns and supporting
research decision-making in conditions of incompleteness and
variability of information.

Of particular importance in this context is Knowledge-
Based IT (KB-IT) - a <class of intelligent information
technologies [3], in which the central resource is not only
an array of data, but also structured knowledge: concepts,
categories, rules, semantic relations, subject models, expert
assessments and logical dependencies [4]. This is especially
important for literary studies [5], since a literary text is
a complex multi-level object in which meaning is formed
through the interaction of linguistic, plot, compositional,
stylistic, cultural, historical and intertextual components
[6]. Therefore, simple gquantitative analysis of the text is
not enough: technologies are needed that can take into account
the context, semantics, knowledge of the literary process and
expert interpretations [7].

The relevance of the application of Knowledge-Based IT in
modern literary studies is also due to the transition from a
predominantly text-centric research model to an integrated
digital model [87, which combines methods of Digital
Humanities, artificial intelligence, natural language
processing, ontological modeling, semantic networks, expert
systems and intelligent analysis. Unlike technologies focused
mainly on processing large amounts of information, KB-IT
allows you to formalize and use knowledge about literary
objects and the relationships between them, creating a basis
for intelligent search, classification, interpretation and
prediction [9].

So, the purpose of the article 1s to systematically
identify the features and specifics of Knowledge-Based IT in
modern literary studies, taking into account the dynamics of
uncertainty, turbulence and systemic risks of the external
environment, which is conceptualized using SHIVA and WARMI
approaches. To achieve the goal, it is necessary to determine
the specifics of knowledge as an intellectual resource of
literary research, reveal the functional capabilities of KB-
IT, establish their difference from predominantly data-driven
technologies, determine the directions of application in
literary studies, and substantiate the prospects for their
development in an unstable external environment.
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Main Part.

Knowledge-Based IT as the intellectual basis of digital
literary studies. Knowledge-Based IT (KB-IT) is an
intelligent information technology in which data processing
is carried out on the basis of structured knowledge: concepts,
categories, rules, semantic relationships, expert assessments
and subject models. This is especially important for literary
studies, since a literary text 1s a complex multi-level
object, the content of which is determined by the interaction
of linguistic, semantic, stylistic, cultural, historical and
intertextual components. KB-IT allows you to move from simple
processing of digital texts to intelligent processing of
literary knowledge. Their technological basis is knowledge
bases, ontologies, semantic networks, knowledge graphs,
expert systems, inference rules and hybrid models of
artificial intelligence.

The specifics of 1literary knowledge as an object of
intellectualization. Literary knowledge is characterized by
multilevel, contextuality, interpretative ambiguity and a
significant share of expert knowledge. The same text can be
studied simultaneously at the lexical, semantic, stylistic,
plot, narratological, intertextual and historical-cultural
levels. Therefore, KB-IT should provide a representation of
different types of knowledge and the connections between them.
A particular complexity 1s created by the multitude of
interpretations: an intellectual system should not replace
the literary scholar with a single automatically generated
conclusion, but should provide a space for —reasoned
interpretations. A hybrid representation of formalized and
partially formalized expert knowledge also becomes essential.

Knowledge-Based IT and the transition from data-driven to
knowledge-driven 1literary studies. Traditional digital
technologies mainly provide storage, search and statistical
processing of texts. The data-driven approach allows for the
identification of quantitative patterns, but does not in
itself explain their literary significance. KB-IT forms an
additional knowledge-driven level that connects the results
of automatic analysis with literary categories, semantic
models and expert knowledge. The most promising is their
combination with machine learning and NLP, in which algorithms
detect patterns in large arrays of texts, and knowledge-based
components provide their semantic interpretation. Thus, a
cycle is formed: data - analysis - detection of patterns -
comparison with knowledge — interpretation — replenishment of
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the knowledge base.

Main areas of application of KB-IT in literary studies.
One of the key areas 1is the ontological modeling of the
literary subject area, which includes authors, works, genres,
characters, motifs, themes, literary movements, artistic
techniques and cultural and historical contexts. An important
role is played by graphs of literary knowledge, which allow
representing works and objects related to them in the form of
a network of semantic relations. This creates opportunities
for identifying intertextual connections, literary
influences, thematic intersections and the dynamics of the
literary process. Also promising are intelligent semantic
search, automated genre and stylistic classification,
analysis of motifs and intertextuality, reconstruction of
authorial strategies and intellectual support of scientific
search. KB-IT can help literary scholars in forming samples,
searching for sources, systematizing research and building
conceptual maps.

Specificity of KB-IT in the conditions of SHIVA-concept
of the external environment. Within the framework of SHIVA-
concept, the external environment is characterized by high
uncertainty, fragmentation, acceleration of changes and the
need for constant adaptation. Therefore, literary knowledge
should be considered as a dynamic system, and not as a static
information repository. KB-IT should ensure constant updating
of knowledge, take into account new research, terminological

changes and alternative interpretations. O0Of ©particular
importance are working with incomplete and contradictory
knowledge, fixing the origin of information and

distinguishing facts and interpretations. The most important
principle becomes human-in-the-loop: an intellectual system
expands the research capabilities of a literary scholar, but
does not replace his critical thinking and interpretative
competence.

Specificity of KB-IT in the conditions of WARMI-concept
of the environment. WARMI-concept emphasizes the interaction
of uncertainty, turbulence and systemic risks, which increase
the instability of the modern information environment. For
literary studies, this is the need to <create not only
intelligent, but also stable, adaptive and understandable
information systems. The main risks include incomplete
corpora, errors in the source data, algorithmic elimination,
knowledge obsolescence, incorrect interpretation of the text
and excessive dependence of the researcher on automatic
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recommendations. Therefore, KB-IT should ensure the
transparency of sources, clarity of results, the possibility
of audit and critical review.

Hybrid architecture of Knowledge-Based IT in literary
studies. Promising KB-IT can include several interconnected
levels: digital sources and corpora; NLP and machine learning;
knowledge layer with ontologies, thesauri and knowledge
graphs; mechanisms for semantic search and logical inference;
user level of interaction with the literary scholar. A special
perspective is the integration of KB-IT with large language
models. With a specialized knowledge base, LLM can act as an
intelligent interface for searching, comparing, and
interpreting information, and the knowledge layer can provide
subject-specific relevance and verifiability of results.
Thus, a hybrid intelligent research environment [10] that
combines KB-IT, NLP, machine learning, knowledge graphs, LLM,
and human expertise becomes promising.

Main advantages and limitations of KB-IT application. The
main advantages of KB-IT include the systematization of
various literary knowledge, 1intelligent semantic search,
identification of hidden connections, support for
intertextual analysis, integration of wvarious sources, and
increased reproducibility of research procedures. At the same
time, there are limitations associated with the difficulties
of formalizing artistic meaning, ambiguity, metaphoricity,
irony, and cultural conditioning of the text. Excessive
formalization can simplify complex interpretations or impose
a predetermined system of categories. Therefore, it 1is
advisable to evaluate the effectiveness of KB-IT not by the
level of automation, but by the ability to expand the
intellectual capabilities of a 1literary scholar, while
preserving the interpretive nature of humanitarian knowledge.

Conclusions.

Knowledge-Based IT forms a promising intellectual basis
for digital literary studies, as it allows to move from the
predominant processing of digital data to the structuring,
integration and intelligent use of literary knowledge. Their
fundamental specificity 1lies in the combination of data,
semantic models, expert knowledge, 1inference rules and
intelligent algorithms.

Unlike data-driven technologies, which are focused on
identifying statistical patterns, KB-IT provides the ability
to take into account the subject context, semantic
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relationships, literary categories and expert
interpretations. This makes them especially significant for
the analysis of literary texts as complex multi-level objects,
the meaning of which is reduced to a set of statistical
indicators.

It has been established that the most promising direction
is the hybridization of Knowledge-Based IT, machine learning,
NLP, knowledge graphs and large language models. Such
integration allows combining the ability of algorithms to
process large arrays of texts with the ability of knowledge-
based systems to ensure semantic structuring, clarity and
subject-matter relevance of results.

In the case of SHIVA and WARMI environmental concepts,
the dynamism, adaptability, stability and clarity of KB-IT
acquire special importance. Literary knowledge bases should
be considered not as static repositories, but as dynamic
systems capable of Dbeing updated, taking into account
alternative interpretations, recording the origin of
knowledge and adapting to changes in the research space.

The  human-AI-knowledge collaboration model  Dbecomes
promising, in which artificial intelligence performs the
functions of searching, structuring, comparing and generating
research hypotheses, and the literary scholar conceptualizes
the problem, critically verifies and interprets the results.
This approach allows preserving the fundamental principle of
humanitarian research - the plurality and argumentation of
interpretations - while significantly expanding its
technological capabilities.

Thus, Knowledge-Based IT in modern literary studies
should be considered not simply as a set of digital tools,
but as a new intellectual infrastructure of philological
knowledge, ensuring the transition to semantically-oriented,
hybrid and adaptive digital 1literary studies. In the
conditions of dynamics of uncertainty, turbulence and
systemic risks, it is the ability to integrate knowledge,
data, algorithms and human expertise that becomes one of the
key factors for the sustainable development of modern literary
studies.
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AvnHnamika 3miH NokasHukiB XonopnosBoi
Anopunii B ilvHamiui HemporokcuuHocTi,
IngykoBaHoi Po3ginbHum Ta CymicCHuM
BeepenHam Maknitakceny ta UucnnaruHm

Kynuuuu lManis BorpanisHa’

! KaHOMOAT MEeOVUHMX HAyK, OOLEHT, 3aBinyBauka kadempy ricrojiorii, umrosiorii Ta emOpiosorii
IBaHO-PpPaHKIBCBKMI HAIll1OHAJIBHMM MEOMYHMY yHIBepcurTeT, YKpalHa

AxoTanis. XimioTepamneBTMUHI npenapaTy WMPOKO BMKOPMCTOBYTHCS B kJjinini npm
JikyBaHHl paky. I[lpore, 3a yMOB ximioTepamnil MOXyTb PO3BMBATUCSA CEPMO3H1I mo®iunim
ebexTH, AK1 CyTTEBO 3HMXYIOTH edeKTMBHICTL JiKyBaHHS paky. MeTa poOOTM — BU3HAUEHHS
[IOKABHMKIB XOJIOOOBOI ajommMHil B OuHaMinl HEMPOTOKCMYHOCT1, 1HOYKOBaHOL PO3IiJbHMM
Ta CyMiCHMM BBeIeHHAM MakjiTakcejy Ta UMCIJIaTuHM. JJOBEeIeHO PO3BUTOK OOJLOBOIL
peaxuii Ta IOPYLEHHS COMAaTO—CEHCOPHOIL Uy TJIMBOCTL B noyHaMmini BinTBOPEHHS
ximioTepaneBTHUUHOL HEMPOTOKCUUHOCTI, ininirosanol PO3IOiNbHUM Ta cyMicHMM
YBEeIOeHHAM MakJliTakcejyly Ta UUCIJIaTMHY. Bijblla BMpPaXeH1CTb HEMPOTOKCUUHOTO ederTy
PEeECTPYyETLCS MNPM CyMiCHOMY BBEeIEeHHS IakjiiTakcesy Ta LMCIJIaTHUHY Bxe Ha 14-71 mobi.
CrniBcTaBH1 NOpPymEeHHS UYyTJMBOCT1 BUABJIAIMCS IPU PO3O1JILHOMY BBEINEeHH1 NakjiTakceiy
Ta LUUCIJIATMHY, IOoumMHaouy 3 28-1 mobm mocninmy. EbexTu HOpPYyWEeHHS YUyTAMBOCTI TpuBaim
no kiHusg mocyinmy. ABTOp BBaxae, MO OTpvMaHli mani 3 000B’ A3K0OBMM MOPGOJIOTIUHMM
NiOTBEePIXEHHSAM € eKCIEePMMEHTAJIbHMM NiATPYHTAM »OOUiJbHOCTI kJIiHiUYHOTO TecTyBaHHS
HOBOI1 I[aTOT'eHeTMYHOI cxeMum OdapMakokopeklii  HEeMpPOTOKCHMYHOCTI, ininirosaHOIL
BBEIEHHAM XiMioTepaneBTMUHMX NpenapaTis.

KnoyoBi caoBa: mnakjiTakces, UCIJATHH, X1MIioTepaneBTHMYHO I1HOYKOBAHA MNEpHUOepryHa
HeMponarTis, XOJo4OBa aJommHis, naTodpiziosoriuyHi MexXaHI1IsMi.

XiMioTepanisa e onHuM 13 ebexTMBHMX CHOCOO1B JIiKyBaHHS
3J10AKicHUX nyxyauH [1]. [Ipy DOCTAaTHBO BMPAaXEeH1M KaHLEepONaTUUH1N
aKTMBHOCTI, 3aCTOCYBaHHS XiMioTepamneBTMUHUX I[IpernapaTriB €
TpmBaJIMM, MO 3abeslneuye edpexkT KyMyJguil, HaACIigKoOM UYOTO €
HM3ka nobiunmx edpexkTli Ta YyCKIAOHEeHbL, gK1I CyTTEBMM UMHOM
3M1HIOTE TAKTUKY JI1KYyBaHHS SBHAUHOIL KI1JBKOCT1 OHKOJOT1uUuHMX
xBOopux [2, 3].

XiMioTepaneBTUUHO inmyxoBaHa nepupepmuuHa HeyponaTris
(XIIIH) € omHuMM 13 MMOBIipPHMX yCKJIaOHEHb MNPOTUIIYXJIMHHOI Tepanii,
IO PO3BMBAETHLCHA Yy 3BHAUHOI KijgbkocTi nanuieHTiB, HSKMM YyBOISTH
nakjiTaxkcen ato LMUCIJIATMH. B pasil PO3BUTKY TaKOI'O YCKJIAOHEHHS
CYTTEBO TOTipmyeTbCca SKiCTh XUTTS OHKOJOTI1UHMX XBOPUX Ta
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IOOBOIMTBHCS 3MiHOBaTK ab0 KOpeI'yBaTM IIPOTUIIYXJIMHHY Tepanio [4].
IIpr OboOMy B oOpraHizMi namieHTiB, »OOODATKOBO OO MaHidecTauiil
crieuupivHOTO OHKOJIOT'1YWHOT'O npouecy, PO3BUBAKTHCH eBH1
dyHKL1OHANBHL posianu, iniuirorani TOKCUUHMM BILJIMBOM
xiMioTepaneRTHUHMX IIpernapaTiB, HacaizkoM axux € GopMyBaHHS
byHkuioHaNMBEHOI me3iHTerpalil opraHiB Ta cucTeM opraHizmy [5-8].

BaxnuBuM € po3yMiHHA natodbisziosoriuHmx wMmexaHiszmir XIIH,
OCK1JIbBKM HeMPOTOKCUMUYHICTHL, CHOpMUMHEHa XximMioTepamniewn, Moxe
BIJIMBATM Ha OyIOb-sSKMI HEWPOH B OpraHizMmi ©O6esnocepenHbo Ta
OIIOCepenKOBAaHO 1 TaKMM UMHOM MOXE SHAUHO 3MiHIOBATM KJ1HI1UHY
MaHidecTanio OCHOBHOT'O 3axXBOPKBAHHA. BimoMmuMm €  cxoxi
KackanmHi mnarobiziosoriuni MexaHi3MM BanajbHOTO MPOLEecy Ta
BonbOBO1 peaklil, BUpaxeHiCTb AKO0I1I CYTTEBMM UMHOM IeTepMiHye
KJI1HIUHMY nepebir NyXJIMHHOTO Mpolecy Yy xBopux [9]. BaxamuBuMm
BBaxaeMo byHKII10OHYBaHHSA UMKJII1UHUX B3aEMOOOTAXYIOUMX
IaTOTEeHEeTUUYHMX JIQHUI'IB 3a MexXaHi3MOM «3adapoBaHOI'O KoJia»,
TPYHT SKMX CTAHOBUTH BBaEMHA 3BOPOTHA MOIYJISAL1s BUPaxXeHOCTI1
3anajnbHol Ta 6O0JBOBOI peakiiii.

B pazi OTPUMAaHHS amekBaAaTHUX  pPes3yJbTaTiB 3a  yMOB
EKCIIEPUMEHTAaNbHOL HEMPOTOKCMUHOCT1, 1HI1IiMOBaHOl BBEIEHHAM
xXiMioTepaneBTUUHMX MpPernapaTiB, MU IIJIaHYEMO B [NONAJILUIOMY Cepiio
EKCIIEPUMEHTAJIbHUX OOCJIimXeHb, CIPAMOBAHMX Ha POBPOOKY
IIaTOTEHEeTUYHO OOIPYHTOBAHOL cxeMM O(QapMaKOKOPEeKI1l NpoaBiB
LeHTpaJlbHOL Ta nepudbdepmyHol HEMPOTOKCUYUHOCTI.

MeTa po6oTM - BMBHAUEHHS IIOKA3HMKIB XOJIOODOBOI1 ajionuHil B
OVHaMilnl HeMPOTOKCUMUHOCT1, 1HIYKOBAHOIL PO3IO1JILHMM Ta CyMicCcHMUM
BBEeIOeHHAM I[akJjiiTakceJly Ta LUCIJIaTUHU.

MaTepian i MeTomM AJOCIimxeHHs. Jociuinu OyJM NpOoBeleH1 3a
YMOB XPOHIUWHOTO EKCIEPMMEeHTY Ha Wmiypax JiHil BicTap, saki
YTPUMYBaJIUCH 3a YMOB BiBapimw. YTpUMaHHS, obpobka Ta
MaHinyJndauil 3 TBapMHaAMM [IPOBOOWUIIMCH B1ANOBiIOHO 13 «3arajlbHUMU
ETUUHUMM T[PUHLUIIAMY EKCIEPMMEeHT1B Ha TBapMHAX», YXBaJleHUMU
[I’ aTyM HalllOHAJNBHMM KOHTpecoMmM 3 OioeTukm (Kmis, 2013).

[lepubepnuHy HEMPOTOKCUUHICTL BlATBOPOBAaJIM PO3LOI1JILHMM Ta
CyMicHMM yBeIeHHAM NakijiiTakcesny (IIK) Ta umcomarmeam (LOII) [10].
Pozpisuanu 4 gpmocnizHi rpynu no 30 mypiB B KOXHiM. 1 rpyna -
yBemeHHsa [IK. 2 rpyna - yBemeHHsda [II. 3 Tpyna — CcyMicHe BBeIOeHHHA
I[IK Ta UI. Byjsa TakKOX KOHTPOJIbBHA I'pylla TBapMH 0e3 XOIOHUX
bapMaKoOJIOT1YHMX BIJIMBiB.

3a mypaMmM 3 oyaTKy IOCJIiIy Ta BBEeIeHHs X1MioTepamneBTUMUHUX
npenapaTiB cnocrepiramm  nporsarom 120 npi6  [11]. Xojomomry
ajomuHin B WypiB BU3Hauvaiau uepes 1, 7, 14, 28, 60, 90 i 120
ni® nicyisa BBeIeHHsS X1M1oTepaneBTMUHMX MNpPEernapaTiB Ta OL1HOBaJIU

opM POo3MimeHH1 TBaAapMH Ha MeTajieBim mnoeepxHi T=0°C [12].
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BupaxeHiCTb LBOI'O TeCTy BMBHAUYAJM 3a CepelHiM udacoM, IIpU SKOMY
TBapMHa YIKOIXKEHY KI1HIIBKY TpuMajsla Ha Baszl nporsrom 1 XxB
repebyBaHHA TBaApPMHM y TecT-KaMmepi.

OrpmMaHl nmaHi oOOUYUMCIIOBAJIM CTATUCTUMYHO 13 3acCTOCYBaHHAM
napaMeTpuuHoTro kpurepiio BoHdepoHi.

OrpmMaHi peBynbTaTM Ta ixXx OOGI'OBOPEHHS.

Ipr npmuMmimenHi 1HTAKTHMX WypiB Ha XOJIOOHY MeTaJleBy
IIOBEPXHI BOHM YHMKAJIM KOHTAKTy JlalaMM 3 i€l IIOBEpPXHEKn B
cepenHboMy Ha 1.8-4.1 cex (Puc. 1). 3a yMOB CyMiCHOT'O BBEIEHHS
ninmnocnigHuM TBapmHam IIK Ta LI Bxe Ha 14 mo®y OocCiiny BeJIMUMHA
OOCHimXyBaHOT'O IIOKasHMKA IopiBHOBaja 12.7+x1.3 cex, mo B 4.9
pa3iB TI[epeBMIyBaJIO AaAHAJIOT1UHMM  KOHTPOJIBHMM I[OKA3HUK Ta
BinmmorimHl NOKAa3HMKM, SK1 peecTpyBajiM B WypiB 13 po3mijbHMM
YBeIOeHHAM IBOX XiMlioTepaneBTMYHMX IIpelapaTiB (B ycix BuIazmkax
p<0.05) .

CeK

60

—o—KonTpons == =Ipynal —&—Ipyna2 —a—1Ipyma3
50

40

30

20

10

0 —— —— —— —&

1 7 14 28 60 90 120
PucysHox 1. 3MiHM xomomoBoli amommHii B mypiB B gmMHaMmini

€KCIIepMMEeHTAaNIbHOL HEeMPOTOKCHMYHOCT1, iHinimnoBaHOl poBminbHMM
Ta CYMiCHMM yBEeOEeHHSIM LMCIIaTMHM Ta NakKjiTakceny

[IoBHaYeHHS :

3a Blcco opIMHaAT - Yac BIlOCYTHOCT1 KOHTaAKTy 3 OXOJIOIXEHOK IIOBEpPXHE
MeTajleBOl IJIaCTUHKU Yy CeK;

3a Bicco abcumc (1, 7, 14, 28, 60, 90 i 120) - noOwm mpoOBeIEeHHS OOCJIinY.
IpuMiTKN:

# — p<0.05 - mocroBipHi BimMiHHOCTI HmOCHiOXyBaHMX [NOKA3HMKIB MHOPiBHAHO 3
BiAmoBiOoHMMM 3HAUYEHHAMM y WYP1lB KOHTPOJILHOL I'pynu;

* — p<0.05 - pmocroBipHl BizmMiHHOCT1 NHOKAaBHMKIB NOPiBHAHO 3 BimanoBinHMMM

3HAUEeHHAMM y WyPiB 13 po3mijibHMM BBEIEHHSAM HakJiiTaKCesly Ta LMCIJIaTUHA.
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N mypis is PO3IinBHUM yBeIleHHSaM OOCJ1mKyBaHUX
XimMioTepaneBTUUYHUX npenapaTis CTaTUCTUUHA po36ixHicThb
BUABJIAJIACA Ha 28 po®i »mocninmy, KOJAM TPMBAJIICTh B1OCYyTHOCTI
KOHTAKTy 3 MeTaJlIeBOl NOoBepxHew Oyjia B 6.7 pa3iB (npu BBeIeHHI
IIK) i B 5.4 pasu (npu BBemeHuHi [II) Oijpme npu HDOPiBHAHHI 3
aHaJIOT1YHUMU MOKa3HMKAMMU npu KOHTPOJIBHUX BUMI1pPHOBaAHHAX
(p<0.05) . BuapjeHa CHOpPAMOBaHICTL 3M1H BeJIMUMHM OOCJHI1IXYyBaHOTO
IIOKa3HMKA B WypiB 13 pos3mijnbHumM yBeneHHaM IIK Ta UII TpuBaja Io
120-i mobu mocnimy.

OrpmMmaHi manHi cBiguyaTh OPO PO3BUTOK BUPaxXeHOI OOJBOBOIL
peakuil B wmypiB B IMHaMiui BiOTBOPeHHS XiMioTepaleBTHMUHOIL
HEVPOTOKCUYHOCTI, mo 3 (QyHIOAaMeHTAJIbHOI TOUKM S0Py BUCBI1TI0E
3aJIexHl B1no yacy TNOpyleHHS COMAaTO-CEHCOPHOI UyTJIMBOCTI1 MIpwu
BBEIEeHH1 NPOTUMNYXJMHHMX  IpelapaTis. e ninrTeBepOXyeThbCH
pesyibTaTaMy TEeCTy XOJIOODOBOI1  aJIoOMH11, WO  YHEMOXIIUBIIOE
HEeBipHY TPAaKTOBKY OTPMMaHMX OGaKTUMUHMX JaHMX. 3a Taxkux
MOIEJbHUX YMOB HaM BOAJIOCS 3abikcyBaTu BUPAXEH1CThH
INOCJI1MmXyBaHUX UYyTJIMBUX I[IOPYULIEHL Ta YacoBMM 1HTepBanl IiIx
PO3BUTKY, 3Baxawuy Ha MeTOHNoJIOTiuxHy nobymoBy mociaimy 13
PO3OiJIBHMM Ta CyMicHUMM yBemeHHaM I[IK Ta IMII.

Hamm OyJio 3apeEeCcCTPOBAHO Oinbury BUPAaXEeH1CTh
HEVPOTOKCUUHOTO ebekTy npu CyMlCHOMY BBEIOEeHH1
XiM10TepaneBTUUHMX [pelapaTiB, MO NiOATBEPOXYETHCS PO3BUTKOM
CTATMUCTUUHO SBaJIeXHMX BigMiHHOCcTer Ha 14-11 pobi gmocniny.
CniBcTaBH1 IOPYUWEHHS Uy TJIMBOCT 1 B aKoCcTi KOpeJyaTiB
HEeMPOTOKCUUHOCT1, 1Hi1UiMoOBaHOI po3ninbHMM yBemeHHaM IIK Ta UII,
BUABJAIMUCHA, IIouMHaluy 3 28-1 pmobm pmociainy.

Bin3HaueHl e®ekTM NOPYUEHHS UyTJIMBOCT1 y TeCcTl XOJIoOOmOBOIL
ajoIMHii TpuBaiIM IO KiHIIE IJOCHiny, MO MM BBaXaeMoO IOOATKOBUM
APTYyMEHTOM BMPaxeHOl, arpecuBHOI Ta TpuBaJol (iHepuirmHOI)
HEeVPOTOKCUUYHOCT1 Npu OpMsaHadeHHi I[IK Ta MOII.

[Ipy OOTOBOPEHH1 3BEepHEeMO YyBal'y Ha MEeTONOJIOTiuHiM nobynosBi
mocyimy. Y xiniHiuxHiM oHkoOJOT'1I mnoemHaHHA TakcaHiB 1 cnoayk
IJIATVUHY BBAXAaETBLCS CTAHIAPTHMYMM [DiOXOIOM OO JI1KyBaHHS [IYyXJIMH
AE€YHMKIB, WIMMUKM MATKM Ta HEMAJIOKJI1ITMHHOTO pakKy JiereHb. Taki
XiMioTepaneBTUUH1 CXeMM CIPUUMHAITH BMPAXEHY HEMPOTOKCMUMUYHICTH
3a PAaxXyHOK CyYMapHOT'O BIUJIMBY KIiJIbBKOX MexXaH13MiB: [IOPYUEHHS
aKCOHAJILHOT'O TPAHCIOPTY, EHepreTuMyHol IMCOYHKLiI, axkTuBaiil
MikporJsiii, UMTOKI1IHOBMX 3M1iH 1 YyHKOIXeHHS eHpmoTejsino [13-15].
ExcnepuMeHTasbH1I OaHl ODiOTBepIXyTb CHHEPT1UYHMMY XapaKTep
TOKCUMUHOCTIL 1iei xomOinanii. JoBemeHO NOTJIMOJIEHY CTPYKTYPHY
nerpanalin nepmubepruyHrx HEPBOBUX BOJIOKOH 3a YMOB OIHOYACHOTO
3acrTocyBaHHsa IIK » LI [16]. BCTaAaHOBJIEHO ILIE€HTPAaJIbH1 [IPOABU
HEVPOTOKCUYHOCT1, 30oKpeMa IM3peryJsidalis OMTOKiHIB Ta bakTopir
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pocty [17-19], nopymenHs wmeTabojyizamy kiHaypeHinir [20] Ta
HeVpoMeniaTopHl nopymeHHs [21-24].

HelpOoTOKCHMUHICTE, CIPpMUMHEHa xXiMioTepamnien, MOXe BIIMBATU
Ha OyIOb-sSKMM HEMPOH B OpraHizMmi 6OesnocepenHso [9, 25-27] Ta
OIIOCEPenKOBAaHO (IJISXOM IIOWKOIDKEHHS TJIili, uepes 3anajieHHsa [9,
28-31] i, TakMM UMHOM, MOXE CYTTEBUM UMHOM 3MI1HIOBATM KJI1HiuHy
MaHidecTauio OCHOBHOTO 3axXBOPoBAaHHSA. [ikaBMM MOMEHTOM €
IOOoBeIeHe CrniBiCHYyBaHHS IaToOTeHEeTUUHUX MexaH1i3MiB
KaHIEepOoTeHes3y Ta XPOHI1UWHOTO IMbYy3HOT'O HM3BLKOIHTEHCUBHOTO
3anajieHHsa [32]. 3 UbOoTr'0 YiTKO BUMXOIMUTHL I[IpO3alalIbHUM MexXaHiszMm
B AKOCT1 OIHOI'O 13 MNPOBilOHMX [aTOI'eHEeTUYHMX MexaHismire XIIIH,
BlOMTOBXYW0UYMCH B1I WOT'O BKpal JIOT1WHO HNPUITYCTUTM IpOoTM3alalibHi

MexaHi1zMu peanizanii HEVPONPOTEKTOPHMUX JikyBaJbHUX Ta
npodilakTUUHMX 3axOoniB HpM IOOCHIiIXyBaH1M HaToJjoril.
3 byHIDaMeHTaNBHOIL TOYKU 30pYy BUABJIeH]1 IIOPYUWeEeHHS

nepmdeprUyHOl COMATO-CEHCOPHOI UyTJIMBOCT1 MamoTb aHajloriuHi
eKCIIepMMEeHTAaJIbH1 Ta kJ1HiuH1 kopenaTu 3a yMOB IT'OCTPOIO
3anajbHOTO CuMHIpoMy [29, 33], mo, no-mnepme, OigTBepmxye Hale
IOYaTKOBe JIOT'iuHe mnpunylmeHHs Opo cninepHi natodpiziosoriuni
MexaH1sMM 3alajibHol Bignorini Ta 60JbOBOI peakuii, i, no-
Ipyre, BUCB1TJIIOE B3aEMO3B’ A3KM MiX KaHLEPOT'eHEe30M, 3allaJIeHHAM
Ta CEHCOPHMMM IOUCOYHKUiaMM Yy BuUDJani nmsecTeszin. IomibHi
naro®izioyioriuHli 3ayBaXeHHS BRBRaXaeMO BaXJIMBMMM 3 TOUKU 30PY
[IEPCIEKTMBHOL po3pobku  dbapMakoJOoTiuHOIL KOpeKi il Ta/abo
npodinaxkTUKM HEVPOTOKCUUYHOCTI, iHinivoBaHOIL BBEIE€HHAM
XiMiOTepaneBTUUHMX [IpelnapaTis.

BucHOBKM.
Y wypir B mouHaMiul BiOoTBOpPeHHS «XiMioTepaneBTUUHOIL
HEeWPOTOKCUUHOCTI, imigirioranol PO3O1iJIbHUM Ta CyM1CHUM

yBemeHHaM I[IK Ta LI, peecTpylTbCS BUpaxeHa OoJibOBa peakllisa Ta
MIOPYINIEHHS COMATO—-CEHCOPHOI UYyTJIMBOCTI .

[Ipy BM3HAUEHH1 XOJIOOOBOI ajommMHil peecTpyeThbca Oimbma
BUPAXEHI1CTh HEMPOTOKCUUHOTO edeKTy B3a yMOB CYMI1CHOTO BBEIESHHS
[IK Ta III, mo nOigaTBepOXyeTbCS PO3BUTKOM BimMiHHOCTeM Ha 14-m
mobi pmocninmy.

CniBcTaBH1 MNOpPYWIEHHS UYYTJMBOCT1I B HAKOCT1 KOpPeJaTiB
HEeMPOTOKCUUHOCT1, iHiuimoBaHol posmijabHuM yBenmeHusam I[IK Ta ILII,
BUABJIAIMCA 3 28-1 pmob®u pmocainy.

EbexTn nopymeHHS UYTIMBOCTI1 TpMBalIM OO KIiHIS »Docjimy, mo
MM BBaXaeMO IOIATKOBMM AaAPIyMEHTOM BUPaxeHOi, arpecuBHOl Ta
TPMBAJIOL (iHepLUiVHOIL) HEeVPOTOKCUUHOCTI opy  HOpM3HAUYEHHI1
nakJjiiTakcesy Ta LUUCIIJIATUHY .

PeTeslbHE eKCIepMMeHTalJlbHe IOCJimKeHHS HepBOBOI mMChyHKIILI
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IpM 3aCTOCYBAaHH1 xXimMloTepaneBTHMUHMX [IpelapaTiB B pexmMax
MOHO— i noJjiiTepanii 3 000B’ A3KOBUM  I1AaTOMOPOOJIOT1UHUM
ninreepmxeHHAM €  0as3MCcoM, AKMIM  HOO3BOJIMTL ODIPYHTYBATU
ebexkTMBHIiCTE HOBOI IaTOT'e€HEeTHMUHOI cxeMu bapMakokopexiiil
HEeVPOTOKCUUYHOCT1, 1HinioBaHol BBemeHHAM XiMioTepamneBTUUHUX
npenaparis.

CnuCcoK BUKOPUCTaAHUX AXXepen:
[1] Anand U, Dey A, Chandel AKS, Sanyal R, Mishra A, Pandey DK. et al. Cancer chemotherapy
and beyond: Current status, drug candidates, associated risks and progress in targeted
therapeutics. Genes Dis. 2022; 10(4): 1367-1401. doi: 10.1016/j.gendis.2022.02.007.

[2] Belsky JA, Wolf K, Setty BA. A Case of Resolved Vincristine-Induced Constipation
Following Osteopathic Medicine in a Patient with Infantile Fibrosarcoma. J. Am.
Osteopath Assoc. 2020; 120: 691-695. doi:10.7556/jaoa.2020.102

[3] Was H, Borkowska A, Bagues A, Tu L, Liu JYH, Lu Z. et al. Mechanisms of Chemotherapy-
Induced Neurotoxicity. Front. Pharmacol. 2022; 13: 750507. doi:
10.3389/fphar.2022.750507

[4] Hershman DL, Weimer LH, Wang A. Association between patient reported outcomes and
quantitative sensory tests for measuring long-term neurotoxicity in breast cancer
survivors treated with adjuvant paclitaxel chemotherapy. Breast Cancer Res Treat.
2011; 125(3): 767-774. doi: 10.1007/s10549-010-1278-0.

[5] Kysueuosa OB, Crenymna BB, Hikesnbp B, llanmpa OA, BacTbsaHoB PC. JocnimkeHHS MNOP1iBHAJIBHOL
HEMPOTOKCUYHOCT1 3a yMOB 3aCTOCYBaHHS P13HMX NPOTUIIYXJIMHHMUX [pernaparisB. Omecbkuit
MenuuHMy xypHats. 2005; 3: 21-25.

[6] llannpa OA, Hikesnp B, Crenysna BB, BactbsHoB PC, CebBor [II'. Boname ypoMiTexkcaHy Ha
HEMPOTOKCHMUYHICTE BiHKpMCTMHY 1 Taxkcoisy. Omecbkuy MenmuuHmit xypHasi. 2002; 3: 29-32.

[7] Cavaletti G, Marmiroli P. Pharmacotherapy options for managing chemotherapy-induced
peripheral neurotoxicity. Expert Opinion on Pharmacotherapy. 2018; 19(2): 113-121.
doi: 10.1080/14656566.2017.1415326.

[8] Starobova H, Vetter I.Pathophysiology of chemotherapy-induced peripheral neuropathy.
Front Mol Neurosci. 2017; 10: 174. doi: 10.3389/fnmol.2017.00174.

[9] Moroz VM, Shandra OA, Vastyanov RS, Yoltukhivsky MV, Omelchenko OD. Physiology.
Vinnytsia : Nova Knyha, 2016: 722.

[10] Carozzi VA, Chiorazzi A, Canta A, Oggioni N, Gilardini A, Rodriguez-Menendez V. et al.
Effect of the chronic combined administration of cisplatin and paclitaxel in a rat
model of peripheral neurotoxicity. Eur J Cancer. 2009; 45(4): 656-665. doi:
10.1016/3.ejca.2008.10.038.

[11] Kulynych HB, Herashchenko SB, Ostrovskyi MM, Markiv IM, Pertsovych VM, Diachuk OI. et
al. Influence of vortioxetine and pioglitazone on neurophysiological manifestations in
a rat model of chemotherapy-induced peripheral neuropathy. World of Medicine and
Biology. 2025; 3(93): 177-181. doi: https://doi.org/10.26724/2079-8334-2025-3-93-177~
181.

[12] Apkarian AV. The Necessity of Methodological Advances in Pain Research: Challenges and
Opportunities. Front Pain Res (Lausanne). 2021; 2: 634041. doi:
10.3389/fpain.2021.634041.

[13] Bechakra M, Nieuwenhoff MD, van Rosmalen J, Groeneveld GJ, Scheltens-de Boer M,
Sonneveld P. et al. Clinical, Electrophysiological, and Cutaneous Innervation Changes
in Patients with Bortezomib-Induced Peripheral Neuropathy Reveal Insight into
Mechanisms of Neuropathic Pain. Mol Pain. 2018; 14: 1744806918797042.
doi:10.1177/1744806918797042

[14] Cavaletti G, Frigeni B, Lanzani F. Chemotherapy-induced peripheral neurotoxicity
assessment: A critical revision of the currently available tools. Eur J Cancer. 2010;
46: 479-494.

[15] Zajaczkowska R, Kocot-Kepska M, Leppert W, Wrzosek A, Mika J, Wordliczek J. Mechanisms
of Chemotherapy-Induced Peripheral Neuropathy. Int J Mol Sci. 2019; 20: 1451.
doi:10.3390/1jms20061451

[16] Pisano C, Pratesi G, Laccabue D, Zunino F, Giudice PL, Bellucci A. et al. Paclitaxel

This work 1s distributed under the terms of the Creative
7 8 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 8th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

(August 26-28, 2026). 307

Vilnius, Lithuania

INTERCONF

SdenTIFc PUbLEHNG CenTen

MEDICINE AND PHARMACY

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

and Cisplatin-induced neurotoxicity: a protective role of acetyl-L-carnitine. Clin
Cancer Res. 2003; 9(15): 5756-5767.

BacresHoB P.C., OseriHuk A.A. HerpoTponHee 3bOeKTH LUTOKMHOB M GAKTOPOB pocTa. YCIexu
dusmosiornueckmux Hayk. 2007; 38(1): 39-54.

Onevnuk AA., BacTbsHoB PC. PeLEeNTOPH M MEeXaHM3MEl peajiM3alyy HeMPOTPOIHHBX 30dekToB
LUMTOKMHOB M GaKTOpPOB pocTa. Ycnexmu ¢mamosyormueckux Hayk. 2008; 39(2): 47-57

Luijtelaar G, Vychrestyuk S, Verbeek G, Vastyanov R, Shandra A, Coenen A. et al. The
role of cytokines in absence epilepsy. The WAG/Rij model of absence epilepsy: The
Nijmegen - Russion Federation Papers / [Eds. G. Luijtelaar, S. Chepurnov et al.]/. -
Nijmegen : Nijmegen Univ. Press, 2004: 199-215.

Duarte JM, Garro MF, Basile ME, Appiani FJ. Cancer-related neuropsychiatric disorders.
Vertex. 2025; 36(169): 30-46. doi: 10.53680/vertex.v361169.896

BacTtbsauos PC, Toman MM, CrosuoB OM, Bpomkor MM, TI'ajmys3iHcbka MI, JleBkOBCbka BI0. Ta 1H.
HeripodapMakosoTiuHmit aHanis Momymnauil akTMBHOCT1 XBOCTATOTO AOpa HPM XPOHI1UHiM
CYHOOMHiM akTuMBHOCTi. CBiT MemuumHM Ta Oiostorii. 2019; 1(67): 126-133.

Shandra AA, Godlevskii LS, Vastyanov RS, Brusentsov AI, Mikhaleva II, Prudchenko IA,
Zaporozhan VN. Effect of intranigral dosage with delta sleep-inducing peptide and its
analogs on movement and convulsive activity in rats. Neurosci. Behav. Physiol. 1996;
26(6): 567-571.

Shandra AA, Godlevskii LS, Brusentsov AI, Vastyanov RS, Karlyuga VA, Dzygal AF, Nikel
B, Vastyanov RS. Effects of delta-sleep-inducing peptide in cerebral ischemia in rats.
Neurosci. Behav. Physiol. 1998; 28(4): 443-44¢6.

Shandra AA, Godlevskii LS, Brusentsov AI, Petrashevich VP, Vastyanov RS, Nikel B,
Mikhaleva II. Delta-sleep-inducing peptide and its analogs and the serotoninergic
system in the development of anticonvulsive influences. Neurosci. Behav. Physiol.
1998; 28 (5): 521-526.

BacTteanor PC, CrosaHoB AH, BakyMeHko JMK. CucTeMHasa naToJioTMYecKasa Oes3MHTerpauud IpKn
XPOHMYECKOM MIleMUM Mo3Ta. OKCIEPMMEeHTaJIbHO-KJIMHMYECKMEe acleKTe. Saarbrucken : LAP
Lambert Academic Publishing. 2015: 169.

Shandra AA, Godlevsky LS, Vastyanov RS. Epileptic and antiepileptic systems
interrelation as the systemic indicator of the complexity of epileptic activity
manifestation. Pan-Brain Abnormal Neural Network in Epilepsy. Ed. by Feng Ru Tang.
Singapore : Research Signpost, 2009: 99-120.

Tiron OI, Vastyanov RS, Shapovalov VYu, Yatsyna OI, Kurtova MM. Pathophysiological
mechanisms of thyroid gland hormonal dysregulation during experimental thermal
exposure. World of Medicine and Biology. 2022; 4(82): 246-251. doi:
https://doi.org/10.26724/2079-8334-2022-4-82-246-251.

Bacrbsauos PC, OmelHux AA, llanmpa AA. B3aeMo3B’A30k enijyencii Ta 3anajieHHS.
IHTerpaTuBHa aHTpornosorisa. 2006; 1(7): 34-41

BactbesauoB PC, CrosHoB OM, 3omorapbroBa HA, BaGienkxo BB, Ipys3erBcbikuit OA, Kipuer BB.
3B0araueHa TpoMOoLMTaMM IJjlasMa [NOCMIIOE MNPOoTU3alalbHUM edeKT ejlaroBOl KUCIJIOTU IIPpU
KapareHaH-CIPUUMHEHOMY E€KCYyHaTMBHOMY 3alajieHH1. MenmuHa Hayka Ykpainm. 2024; 20(4):
56-66. doi: https://doi.org/10.32345/2664-4738.4.2024.07

BacTesHoB PC, CrossHOB OM, Kipuer BB, JlanumH €, IocnenoB OM, Ba6im BII. Ta iH. 3miHM
BonboBOL peakuii Ta xosmomoBOl anomMHiI ninm BIIMBOM 30aradeHol TpoMOOUMTaMM I1JIa3MU Ta
€JIaToOBOI KMUCJIOTM 3a YyMOB I'OCTPOTO KapareHaH-1HOyKOBAHOTO 3arajleHHS. AKTyaJlbH1 MNMTaHHS
TpaHCcnopTHOI Memmimum. 2024; 4(78): 155-163. doi:
http://dx.doi.org/10.5281/zenodo.14539223

Vastyanov RS, Stoyanov OM, Babienko VV, Hruzevskiy OA, Talalayev KO, Kirchev VV. et
al. Plasma rich platelets anti-inflammatory effect in conditions of carrageenan-
induced paw edema in rats. World of Medicine and Biology. 2024; 4(90): 170-175. doi:
10.26724/2079-8334-2024-4-90-170-175

Galdiero MR, Marone G, Mantovani A. Cancer Inflammation and Cytokines. Cold Spring
Harb Perspect Biol. 2018; 10(8): 028662. doi: 10.1101/cshperspect.a028662

Rytter H, Naimi S, Wu G, Lewis J, Duquesnoy M, Vigué L. et al. In vitro microbiota
model recapitulates and predicts individualised sensitivity to dietary emulsifier.
Gut. 2025; 74(5): 761-774. doi: 10.1136/gutjnl-2024-333925.

This work is distributed under the terms of the Creative 7 9
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).


https://doi.org/10.26724/2079-8334-2022-4-82-246-251
https://doi.org/10.32345/2664-4738.4.2024.07
http://dx.doi.org/10.5281/zenodo.14539223

Proceedings of the 8th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

(August 26-28, 2026). 307
Vilnius, Lithuania

INTERCONF

SoenTIF PubLiHNG CenTe

GEOLOGY, MINERALOGY
AND SOIL SCIENCE

Modern Dynamics of the Lankaran-Astara
Shoreline Under Caspian Sea-Level Decline

Gahramanova Tahira Malikheydar', Alizade Aytac Abulfat?

! Associate Professor, Lecturer
Baku State University, Azerbaijan

? Master's Student in Geography, specializing in Geomorphology
Baku State University, Azerbaijan

Abstract. The continuing decline of the Caspian Sea level 1is increasingly
reshaping the coastal zone of Azerbaijan. This paper examines the modern dynamics
of the Lankaran-Astara shoreline, with emphasis on the geomorphological response
of the southern coastal sector to sea-level fall. The study is designed as an
analytical synthesis rather than a presentation of newly measured shoreline
distances. Recent peer-reviewed studies, remote-sensing research from the
Azerbaijani Caspian coast, current field-monitoring information, and preliminary
space-geodetic evidence are integrated to identify the dominant processes
controlling shoreline migration. Basin-wide studies show that the Caspian Sea has
been in a persistent declining phase since the mid-1990s, while recent work
demonstrates that reduced river inflow and increasing evaporative losses act
together in the contemporary negative water balance. For the Lankaran-Astara
coast, the expected first-order response is seaward migration of the land-water
boundary and exposure of former shallow-water surfaces, especially where coastal
gradients are low. However, the response is spatially heterogeneous: accumulation
can intensify in some sectors, whereas local erosion may persist where wave
action, sediment deficit, river-mouth instability, engineering structures, or
vertical land motion modify the general regression trend. The paper proposes an
integrated monitoring framework combining Landsat/Sentinel-2 shoreline
extraction, DSAS statistics, Sentinel-1 InSAR, digital elevation data,
hydrometeorological observations, and field wverification. This framework can
support future quantitative assessment and coastal management in the Lankaran-
Astara region.

Keywords: Caspian Sea; Lankaran; Astara; shoreline change; sea-level decline;
coastal geomorphology,; remote sensing; erosion; accumulation,; InSAR.

Introduction. The Caspian Sea 1s the world’s largest
enclosed inland water body and one of the most dynamic
terminal basins in terms of historical water-level
variability. Because it has no natural outlet to the global
ocean, changes in river inflow, precipitation, evaporation,
atmospheric circulation, and human water use are directly
reflected 1in 1ts water balance. The coastline therefore
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responds to basin-scale hydroclimatic wvariability much more
rapidly than many open-ocean coasts. After the high-water
phase that culminated in the mid-1990s, the Caspian entered
a prolonged period of decline. Samant and Prange (2023)
estimated an average fall of about 7 cm yr-1 for 1996-2015
and around 10 cm yr-1 for 2006-2021. Their CMIP6-based
projections further indicate that continued warming may
sustain a strongly negative water balance during the twenty-
first century, although the magnitude of long-term decline
remains scenario- and model-dependent [1].

The most recent basin-scale evidence has strengthened the
view that current shrinkage reflects interacting climatic and
anthropogenic pressures rather than a single mechanism. Duku
et al. (2026), integrating satellite observations, 1in situ
hydrological records, and reanalysis data, reported a decline
of roughly 2 m since 1996 and a substantial reduction in the
surface area of the Caspian Sea. Their analysis points to
declining total river inflow, particularly from the Volga,
together with modestly increasing evaporation, as major
contemporary drivers. Safarov et al. (2025) likewise showed
that changes in the regional wind regime are relevant because
wind conditions influence evaporation and the transport of
moisture away from the sea surface. Thus, the modern falling-
level phase is embedded in a broader hydroclimatic shift[2-4].

For coastal geomorphology, a vertical water-level change
is converted into horizontal shoreline displacement according
to the gradient and morphology of the nearshore surface. A
small vertical fall can generate a large horizontal retreat
of the waterline across very shallow coastal plains, while
steeper segments may exhibit limited positional change. The
resulting transformation includes the emergence of former
seabed, reorganization of beach profiles, changes in wave
breaking, redistribution of sediments, and modification of
river-mouth and lagoon environments. Therefore, sea-level
decline should not be interpreted simply as a uniform seaward
shift of the coast; it is a driver that interacts with local
geological, hydrodynamic, and anthropogenic conditions.

The Lankaran-Astara sector 1is of particular interest
because it occupies the humid southern part of Azerbaijan’s
Caspian coast and includes low-lying coastal surfaces,
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beaches, river mouths, settlement areas, transport corridors,
and ecologically sensitive zones. Current monitoring by the
Institute of Geography of Azerbaijan has already documented
visible effects of sea retreat in this region: during a 2026
monitoring expedition, previously submerged tree stumps
became exposed as the waterline moved seaward; after heavy
rainfall, these surfaces were temporarily inundated again.
This observation 1is important because it demonstrates the
coexistence of a long-term regression trend with short-term
hydrometeorological fluctuations (Institute of Geography,
2026) .The aim of this paper is to analyse the principal
directions of contemporary shoreline transformation in the
Lankaran—-Astara coastal zone under Caspian Sea-level decline
and to propose a methodological framework for future
quantitative monitoring. The paper focuses on four questions:
(1) how the basin-wide decline is expected to affect the
southern Azerbaijani shoreline; (2) why accumulation and
erosion can coexist during a regression phase; (3) how
vertical land motion may alter relative shoreline change; and
(4) which remote-sensing and geodetic indicators should be
combined in a robust monitoring programmel[5].

2. Study Area, Methodology and Research Novelty. The
Lankaran—-Astara coast, located in the southwestern part of
the South Caspian Basin, 1s characterized by low-gradient
coastal plains, river-mouth systems, and diverse shoreline
forms that respond differently to Caspian Sea-level changes.
This study synthesizes recent literature, remote-sensing
research, and local monitoring data to assess shoreline
transformation without assigning unsupported site-specific
displacement rates. Future quantitative analysis should
combine Landsat and Sentinel-2 imagery, NDWI/MNDWI-based
shoreline extraction, DSAS indicators such as NSM, EPR, and
LRR, and InSAR or GNSS data on vertical land motion. The
novelty of the study lies in interpreting shoreline change as
the combined result of sea-level decline, sediment dynamics,
erosion—-accumulation processes, river activity, and local
crustal deformation rather than as a uniform response to
Caspian regression alone [6].

3.Results and Discussion. The available evidence
consistently indicates that the Caspian Sea is in a
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significant declining phase, while also showing that the
coastal response 1is highly spatially wvariable. Table 1
summarizes the principal studies used in the analysis and
their relevance to the Lankaran-Astara problem.
Table 1
Selected evidence used to interpret modern shoreline

dynamics in the Lankaran-Astara sector
Relevance to

Source Period / data Key finding Lankaran—Astaca
Samant & 1996-2021; Persistent Establishes the
Prange (2023) CMIP6 decline; about 7 basin-scale

cm yr-1 (1996- forcing that
2015) and ~10 cm drives regression
yr-1 (2006-2021); of the southern
strong future Azerbaijani
decline under shoreline.
warming
scenarios.
Gasimov 1976-2019; Sea-level rise Provides a
(2021) Landsat, NDWI, intensified regional remote-
DSAS abrasion; the sensing analogue
1996-2019 decline and a tested GIS
strengthened methodology.
accumulation in
many shallow
Azerbaijani
sectors.
Court et al. Caspian-wide A further 5-10 m Shows that

decline would
cause major

(2025) geospatial

assessment

shoreline change
has ecological

ecosystem and
infrastructure
disruption around
the basin.

and planning

consequences, not
only
geomorphological
effects.

Duku et al.
(2026)

Satellite +
hydrological +
reanalysis data

About 2 m level
loss since 1996;
reduced river
inflow and
increasing
evaporation
contribute to
shrinkage.

Provides the
newest peer-
reviewed
synthesis of
contemporary
water-balance
drivers.
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Ahadov et al. Sentinel-1 Preliminary Requires relative
(20206) InSAR, 2014- results show shoreline change
2025 localized uplift to be interpreted
and subsidence together with
along Neftchala- vertical land
Lankaran, motion.
potentially
comparable to
sea-level decline
rates.

The ongoing decline of the Caspian Sea level is causing
a general seaward migration of the Lankaran-Astara shoreline
and the exposure of former shallow-water surfaces,
particularly in low—-gradient coastal areas. However,
shoreline regression does not imply uniform accumulation, as
local erosion may continue under the influence of longshore
sediment transport, river-mouth migration, storms, and
coastal structures. Recent InSAR observations also indicate
that localized uplift and subsidence can modify relative
shoreline change, making i1t necessary to combine satellite
shoreline mapping with vertical land-motion data. These
geomorphological changes have important environmental and
planning implications, since newly exposed areas may remailn
unstable, saline, periodically flooded, or vulnerable to
future re-inundation. Therefore, coastal management should be
based on continuous monitoring and the identification of zones
with different levels of geomorphological stability

Conceptual model of Lankaran-Astara shoreline transformation under Caspian Sea-level decline

Regional driver Primary response Surface change
Caspian Sea-level Seaward shoreline Exposure of former
decline migration shallow-water areas

ocal controls that modify the magnitude and direction of shoreline change

New coastal
surfaces

Outcome ‘

Coastal slope Sediment supply River-mouth Storms, waves Vertical land
and bathymetry and longshore drift dynamics and rainfall motion
— v -7-1_"""*-5
Accumulation-dominated Mixed-response Erosion-sensitive
sectors sectors sectors

beach / coastal-flat growth temporary flooding + retreat local beach narrowing / scour

Figure 1. Conceptual model of shoreline transformation in
the Lankaran-Astara sector under Caspian Sea-level decline.
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Proposed GIS and Geodetic Monitoring Framework. A
practical GIS and geodetic monitoring framework for the
Lankaran-Astara coast should combine multi-date Landsat and
Sentinel-2 imagery, NDWI/MNDWI-based shoreline extraction,
DSAS analysis, and Sentinel-1 InSAR data on vertical land
motion. The analysis should also integrate sea-level records,
rainfall, wind, river discharge, storm events, and field
observations to explain the main drivers of shoreline change.
For a master’s thesis, comparing several cloud-free images
from the last two decades using consistent methods would allow
the coast to be classified into sectors of rapid seaward
migration, relative stability, and local erosion[7].

Conclusion. The modern decline of the Caspian Sea is a
major driver of contemporary shoreline transformation along
the Lankaran—-Astara coast. The first-order geomorphological
response is seaward displacement of the waterline and exposure
of former shallow-water surfaces, particularly in low-
gradient sectors. Current local monitoring confirms that this
process 1is already visible in the region. At the same time,
the response 1is not spatially uniform. Accumulation may
dominate in some segments, while local erosion persists where
sediment supply, wave energy, river-mouth behaviour, coastal
structures, or short-term hydrometeorological events modify
the regional regression trend.

Recent space-geodetic evidence adds an important
dimension: vertical land motion can alter relative shoreline
change and should be considered together with absolute water-
level decline. Therefore, the most reliable future assessment
of the Lankaran—-Astara coastline should integrate optical
remote sensing, DSAS statistics, InSAR/GNSS deformation data,
digital elevation models, hydrometeorological observations,
and field verification. Such an approach would provide the
quantitative basis needed to identify wvulnerable coastal
sectors, distinguish stable from transitional newly exposed
land, and support adaptive coastal planning under continued
Caspian Sea-level decline.
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Abstract. The rapid integration of generative artificial intelligence into
software platforms, decision-support systems, information retrieval environments
and autonomous applications has created a new class of engineering challenges. In
addition to conventional software vulnerabilities, generative AI systems may
produce factually incorrect information, follow maliciously injected
instructions, reveal sensitive data, generate unsafe content or initiate
unintended actions when connected to external tools. These characteristics make
security and reliability inseparable requirements rather than independent design
objectives. This article examines contemporary engineering approaches for
improving the security and reliability of generative AI systems, with particular
emphasis on large language model-based applications. The study adopts an
engineering-oriented analytical review of recent research published mainly between
2024 and 2026. Prompt injection, jailbreaking, hallucination, excessive refusal,
information leakage, unsafe tool use and component-level vulnerabilities are
considered as major risk categories. A multilayer protection architecture is
proposed that combines input validation, contextual separation, prompt-injection
detection, model-level safety mechanisms, retrieval-based grounding, output
verification, runtime action control, logging and continuous adversarial testing.
Particular attention is paid to the trade-off between security and usefulness,
since excessively restrictive guardrails can reduce the functional wvalue of an
otherwise safe system. A practical evaluation framework based on attack success
rate, factual consistency, false refusal rate, utility retention, latency and
auditability is also presented. The article argues that dependable generative AI
cannot be achieved through a single safety filter. 1Instead, security and
reliability should be treated as lifecycle-wide engineering properties supported
by layered controls, continuous measurement and adaptive risk management.
Keywords: generative artificial intelligence, large language models, AI security,
reliability, prompt injection, jailbreak attack, hallucination, guardrails,
trustworthy AI, runtime safety.

Introduction. Generative artificial intelligence has
moved from experimental language generation toward
integration with software applications, enterprise
information systems, search environments, programming tools
and autonomous agents. This transition changes the nature of

This work is distributed under the terms of the Creative 8 7
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 8th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

(August 26-28, 2026). 307
Vilnius, Lithuania

INTERCONF

SoenTIF PubLiHNG CenTe

INFORMATION AND WEB TECHNOLOGIES

the engineering problem. A stand-alone model that produces an
inaccurate sentence may create an information-quality
problem; the same model connected to databases, APIs, file
systems or executable tools may transform an inaccurate
interpretation into an operational security incident.

Traditional software engineering assumes that instructions
and data can normally be separated by clearly defined syntax,
interfaces and privilege boundaries. Large language models
complicate this assumption because Dboth instructions and
external information are often represented in the same natural-
language context. An apparently ordinary document, web page or
retrieved database entry may therefore contain text that
attempts to alter the behavior of the model. Recent work
consequently treats prompt injection and jailbreaking not simply
as undesirable model behavior, but as practical security
problems affecting LLM-integrated systems [4].

Reliability presents a second challenge. Generative
models can produce fluent and structurally convincing
responses even when the underlying information is incomplete
or 1incorrect. Hallucination 1is therefore particularly
problematic in applications where users may interpret
linguistic confidence as factual certainty. Production-
oriented studies published in 2025 continue to identify
hallucination detection and correction as essential
requirements for dependable deployment [1].

Security mechanisms themselves can also introduce
failure. A system designed to block every suspicious pattern
may refuse legitimate requests, reducing usefulness and
creating what 1s often described as over-defense. Recent
prompt-injection research shows that protection must
therefore be evaluated not only according to how many attacks
are blocked, but also according to how accurately legitimate
inputs are preserved [2-4]. These observations indicate that
generative AI security cannot be reduced to a single
moderation layer. The problem is better understood as an
engineering assurance problem involving the model,
application architecture, external data, tools, monitoring
mechanisms and human oversight.The purpose of this article is
therefore to examine recent approaches to generative AI
security and reliability and to develop an integrated
engineering framework for their practical application.

2. Research Approach. This study applies an engineering-
oriented review of recent literature published mainly between
2024 and 2026. The analysis focuses on prompt injection,
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Jjailbreak defense, hallucination mitigation, safety
mechanisms, model-level protection and runtime control. The
NIST Generative AI Risk Management Framework was also
considered, particularly its recommendations related to
governance, testing, content  provenance and incident
management [5]. The reviewed approaches were grouped into six
areas: input protection, model-level security, grounding and
verification, runtime and tool-use control, monitoring and
incident response, and continuous adversarial evaluation.

3. Major Security and Reliability Risks. Generative AI
systems face several key security and reliability risks.
Prompt injection can manipulate a model by inserting malicious
instructions, especially 1in retrieval-based and agentic
systems [6]. Jailbreak attacks attempt to bypass built-in
safety mechanisms, demonstrating that guardrails alone cannot
provide complete protection. Hallucinations may lead to
unsupported or inaccurate outputs, requiring grounding and
response verification [7-10]. Data leakage and component
risks may arise from external models, APIs, databases and
third-party software, making access control and secure
integration essential. At the same time, overly restrictive
safety mechanisms may reject legitimate requests. Therefore,
effective AI security should balance protection, reliability
and system utility [9].

4. Engineering Approaches to Security and Reliability.
The security and reliability of generative AI systems can be
improved through a combination of input wvalidation, trust
classification and clear separation between instructions and
external data. Layered guardrails, including input filters,
prompt-injection detection, model-level safety mechanisms and
output verification, provide stronger protection than a
single control. Reliability can also be increased by grounding
responses in trusted sources and verifying generated content
before release. For AI agents capable of performing external
actions, runtime authorization is essential, since generated
decisions should not automatically be executed without
additional control.

5. Risk-Control Matrix. Generative AI risks require
different safeguards; therefore, effective protection depends
on combining specialized controls rather than relying on a
single defense mechanism.
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Table 1.

Compact risk-control framework for generative AI systems

Risk Typical failure Main control Metric
Malici T
Prompt .a 101ou§ rust. . . Attack
. . instructions alter | classification and
injection . ) ) Success Rate
model behavior prompt filtering
Safety Safety <classifiers .
Jailbreak restrictions are | and model-level Jailbreak
) Success Rate
bypassed protection
. Factual
. . Unsupported or | RAG and evidence a pa
Hallucination | | e . Consistency
incorrect output verification
Rate
Sensitive Access control and
Data leakage information is } Leakage Rate
output scanning
exposed

Unsafe /
over—
restricted
behavior

Harmful actions or
unnecessary
refusals

Runtime
authorization and
balanced guardrails

Unsafe Action
/ False
Refusal Rate

6. Evaluation of Security and Reliability. The security
and reliability of generative AI systems can be assessed
through several complementary indicators. Attack Success Rate
(ASR) measures resistance to malicious attacks, False Refusal
Rate (FRR) reflects wunnecessary rejection of legitimate
requests, Factual Consistency Rate (FCR) evaluates the
accuracy of generated information, and Utility Retention (UR)
shows whether safety mechanisms preserve normal system
performance. Operational factors such as latency, cost, false
detections, human intervention and auditability should also
be considered. For integrated assessment, this study proposes
the Generative AI Assurance Index (GAI-AT):

GAI-AI = wq(1 - ASR) + wyFCR + w3UR + w4AC

where AC represents audit coverage. The index combines
security, reliability, usability and auditability in a single
evaluation framework, while allowing the weights to be
adjusted according to application requirements.

7. Discussion. Recent research shows a shift from model-
centered safety toward system-level assurance in generative
ATI. Security depends not only on the model itself, but also
on 1its interaction with external data, tools, users and
application components. Since jailbreak and prompt-injection
techniques continue to evolve, static protection is
insufficient and should be supported by continuous testing,
monitoring and control wupdates. The proposed L-GAISRA
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architecture addresses this challenge through layered
protection that balances security with system usability.

Key
hallucination,

Conclusion. Generative AI systems require security and
reliability to be treated as core engineering requirements.
risks such as prompt injection, 3Jjailbreak attacks,

data leakage and unsafe tool use cannot be
addressed by a single defense mechanism. Therefore,
approach combining input validation,
output verification,

a layered
model-level safeguards,
access control and continuous monitoring

is necessary. The proposed L-GAISRA architecture supports
this approach by integrating multiple protection layers while
maintaining system usability.
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Abstract. The article investigates the application of intelligent information
technologies in crisis management of multimodal transport and logistics projects
in the WARMI environment. The directions of IIT adaptation are determined:
monitoring, forecasting, risk assessment, scenario modeling and optimization.
Their role in increasing the stability and adaptability of logistics projects is
substantiated.

Keywords: intelligent information technologies; crisis management; transport and
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INTRODUCTION.

The modern world economy (including the entire service
sector) currently operates in complex conditions of
dynamically increasing uncertainty [1], turbulence and
systemic risks of the external environment [2], which requires
constant adaptation of organizational, technological and
management mechanisms [3]. The high dependence of the service
sector on highly competitive changes in demand (4],
infrastructure, technologies, financial and global supply
chains - increases their wvulnerability to external shocks
[5]. In these conditions, innovative management [6] acquires
special importance, which involves the optimal implementation
and use of intelligent information technologies: which
provide environmental monitoring, forecasting of changes,

risk assessment and adaptive decision-making [7]. This
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problem is especially relevant for the transport and logistics
industry as the most important component of the modern service
sector.

Given the above, the modern transport and logistics system
also operates in conditions of qualitatively more complicated
external environment [81, which is characterized Dby
accelerating changes, high uncertainty, turbulence,
multiplicity of interconnected threats and increased systemic
risks. Multimodal transport and logistics projects [9] are
especially vulnerable to such influences, since their
implementation involves the coordination of different types
of transport, infrastructure facilities, operators,
information systems, cargo flows, financial resources and
regulatory requirements (and the violation of one element of
such a system can cause a chain reaction and significantly
change the parameters of the entire project). In such
conditions, traditional methods of modeling the management of
transport and logistics projects, which are based mainly on
deterministic planning, fixed regulations and reactive
decision-making, become insufficiently effective [10]. After
all, crisis situations in the transport and logistics sector
require not only an operational response to already occurring
violations, but also the ability to identify potential threats
in advance, predict the development of events, form
alternative scenarios and dynamically restructure management
decisions [11].

A special role in solving this problem is played by
intelligent information technologies (IIT), which combine
methods of artificial intelligence, machine learning,
intelligent data analytics, forecasting [12], optimization,
expert systems, intelligent decision support, digital twins
and automated monitoring. Their application allows us to move
from a predominantly reactive model of crisis management to
a proactive and adaptive model [13], focused on early
detection of threats, assessment of options for the
development of the situation and operational redistribution
of resources.

The relevance of the study is further enhanced in the
context of the WARMI concept, which is considered in this
work as a generalized characteristic of the external
environment, in which volatility and wvariability, ambiguity
and uncertainty, risk, multiplicity of interconnected
influences and instability of system parameters are

simultaneously manifested. In such an environment,
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intelligent information technologies must adapt not only to
changes in input data, but also to changes in the very logic
of the functioning of the transport and logistics system.

That is why the purpose of this article is to systematize
the features, specifics and directions of adaptation of
intelligent information technologies for crisis management of
transport and logistics multimodal ©projects in complex
conditions of uncertainty, turbulence and systemic risks of
the external environment, which correspond to the WARMI
concept.

MAIN PART.

A). Multimodal transport and logistics projects as an
object of intelligent crisis management.

A multimodal transport and logistics project is a complex
organizational, economic and technological system in which
the movement of material flow is carried out using several
types of transport for the needs of coordinated management of
routes, terms, resources, infrastructure and information
flows. Unlike autonomous logistics operations, a multimodal
project has a pronounced systemic interdependence: changing
the parameters of one element can lead to changing the
parameters of other elements and, ultimately, to deviation of
the entire project from the target indicators.

In crisis conditions, this interdependence becomes a
source of the risk multiplication effect. A delay in one
transport arm can lead to a violation of the overload
schedule, downtime of rolling stock, an increase in storage
costs, route changes, additional financial costs and
violation of delivery terms. Therefore, crisis management
should take into account not individual risks, but mutual
influence and the possibility of forming cascading chains.

An essential feature of multimodal projects is also the
high dynamism of the information environment. Data on
transport flows, weather conditions, infrastructure status,
route capacity, tariffs, stocks, delivery times and
availability of vehicles are constantly changing. Therefore,
a management solution that is optimal at time t may become
ineffective after a short period of time.

This necessitates the formation of an intelligent
management system capable of performing a continuous cycle:
monitoring -  detection of deviations - intelligent
diagnostics — forecasting - generation of alternatives -
scenario evaluation - decision selection — adaptation — result
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control.

B). Specificity of intelligent information technologies
in crisis management.

Intelligent information technologies fundamentally differ
from traditional information systems in that they are focused
not only on collecting, storing and transmitting information,
but also on its intelligent interpretation and use for forming
management decisions.

In transport and logistics crisis management, IITs should
be considered as an integrated technological basis for several
interrelated functions.

The first function 1s intelligent monitoring. IITs
provide processing of operational information flows and
detection of deviations from regulatory or forecast
parameters. This allows you to detect signs of a crisis before
the violation becomes critical.

The second function 1is intelligent diagnostics. The
system must determine not only the fact of a deviation, but
also its possible causes, relationships and potential
consequences. For example, an increase in delivery time may
be associated not with one factor, but with a combination of
infrastructure, weather, organizational and resource
constraints.

The third function 1s forecasting. Machine learning,
intelligent data analysis and scenario modeling methods allow
you to assess likely changes in transport flows, delivery
times, infrastructure load, cost and risk level.

The fourth function is intelligent optimization. In the
event of a crisis, it 1s necessary to quickly determine
alternative routes, types of transport, sequence of
operations, resource allocation and priorities. In such
conditions, heuristic and metaheuristic optimization methods
become especially important, allowing to find acceptable
solutions in complex multi-criteria search spaces.

The fifth function is decision support. An intelligent
system should not simply provide a forecast, but form a set
of management alternatives with an assessment of their
consequences, risks, cost and sustainability.

Thus, IITs 1in crisis management act not as a separate
digital tool, but as an integrated mechanism for increasing
the adaptability of the transport and logistics system.

C). WARMI conditions as an environment for the adaptation
of intelligent technologies.

WARMI conditions require revision of the traditional
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logic of information technology application. If in a
relatively stable environment the main task of a digital
system is to ensure the accuracy, speed and efficiency of
pre-defined processes, then 1in a crisis environment the
priority shifts to stability, adaptability, flexibility and
the ability to function with incomplete and contradictory
information.

For transport and logistics multimodal projects, it is
advisable to characterize the WARMI environment through
several interrelated features: dynamism of external and
internal environment parameters; uncertainty of initial data
and future states of the system; turbulence of processes and
high speed of changing conditions; multiplicity of
simultaneously acting factors and scenarios; interdependence
of risks and elements of the transport system; instability of
causal relationships; incompleteness and heterogeneity of
information support; the need for prompt review of decisions.

As a result, the IIT architecture itself must Dbecome
adaptive. It cannot be assumed that the same model, algorithm
or system of criteria will be equally effective under
different environmental conditions. Therefore, it is
promising to wuse dynamically reconfigurable intelligent
systems capable of changing model parameters, criteria
weights, the set of data used, and decision-making algorithms
depending on the current level of uncertainty and risk.

D). Adaptation of IIT to the dynamics of uncertainty and
systemic risks.

A key feature of IIT adaptation is the transition from
processing static data sets to dealing with continuously
changing information flows. For this, mechanisms for
automatic updating of models, detection of changes in data
and detection of situations in which previously formed
dependencies cease to be relevant are necessary.

Adaptive forecasting 1is of particular importance. 1In
times of crisis, historical data do not always allow us to
adequately describe the future state of the system, as the
operating conditions themselves may change significantly.
Therefore, the predictive model should take into account both
the statistical regularities of the past and the current
signals of environmental change.

Adaptive risk assessment 1is Dbecoming an important
direction. The risk of a transport and logistics project
should be considered as a dynamic characteristic that depends
on the current state of routes, infrastructure, resources,
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counterparties and external factors. This involves regular
recalculation of the risk profile and determination of
critical combinations of factors.

The next direction 1is script adaptation. IITs should
ensure the formation of several possible scenarios of the
development of the crisis: basic, adverse, <critical and
alternative. In this, the management system should evaluate
both the expected outcome of each scenario and its resistance
to further environmental changes.

Therefore, the most effective is the search for a single
"optimal" solution, and the formation of a robust solution
capable of maintaining acceptable efficiency when the initial
conditions change.

E). Intellectual support for anti-crisis restructuring of
multimodal routes.

One of the most significant application areas of IIT is
dynamic reconfiguration of multimodal routes. When a crisis
event occurs, the system must promptly evaluate available
alternatives and determine the possibility of changing the
transport arm, mode of transport, loading point, time
parameters or sequence of operations.

In this case, the routing task becomes multi-criteria.
Cost, time, reliability, throughput, probability of delay,
resource constraints, environmental parameters and level of
risk must be considered simultaneously.

In these conditions, it 1s advisable to integrate
intelligent data analysis with heuristic and metaheuristic
optimization methods. 1Intelligent analysis provides the
formation of an up-to-date picture of the state of the system,
and optimization algorithms allow you to quickly search for
alternative solutions in the space of constraints that have

changed.
An architecture in which IIT forms not a single route but
a portfolio of alternative solutions ranked by

sustainability, cost, time and risk is promising. This
increases the quality of management choices and reduces the
system's dependence on one forecast scenario.

F). Integration of IIT, digital twins and intelligent
analytics.

An important direction in the development of crisis
management 1is the integration of intelligent information
technologies with digital twins of transport and logistics
projects. A digital twin allows you to form a dynamic virtual
representation of a real project and model the consequences
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of various management influences.

In crisis conditions, a digital twin can be used as an
experimental environment for testing alternative solutions
without direct intervention in the real transport system. For
example, you can assess the consequences of changing the route,
redistributing wvehicles, changing consolidation points or
switching to another mode of transport.

Integration of a digital twin with IIT forms a fundamentally
new management mechanism: real system — data flow — digital
twin - intelligent analysis — scenario modeling — management
recommendation — impact on the real system — new data.

Such an architecture creates a closed adaptive control loop
and provides the possibility of continuous system learning
based on the results of decisions made.

G). Problems and limitations of the application of
intelligent information technologies.

Despite the significant potential of IIT, their use in
crisis management is associated with a number of limitations.
First of all, this is the problem of the quality of the source
data. Incomplete, untimely, contradictory or erroneous data can
lead to erroneous forecasts and ineffective decisions.

The second problem is the dependence of intelligent models
on the data structure and the conditions of their training.
With a sharp change in the environment, the effect of reducing
the accuracy of the model may occur, since the new conditions
are significantly different from those under which it was
formed.

The third problem is related to the clarity of decisions.
In critical transport and logistics situations, the manager
needs to understand not only the solution proposed by the
system, but also the reasons for its formation. Therefore, a
promising direction is the use of understandable artificial
intelligence and hybrid models that combine machine learning,
expert knowledge and formalized restrictions.

The fourth problem is cybersecurity and reliability of
information infrastructure. The higher the level of digital
integration of the transport and logistics system, the greater
the potential surface of technological and information risks.

Finally, there is an organizational risk: an intelligent
system should not completely replace human decision-making in
crisis management. The optimal model is the human-in-the-loop,
in which IITs collect, process, forecast and rank alternatives,
and the final decision on critical 4issues is made by an
authorized specialist.
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CONCLUSIONS.

The analysis conducted allows us to conclude that crisis
management of transport and logistics multimodal projects in
the WARMI environment requires a qualitative change in
approaches to the use of information technologies. The main
problem 1is not only the need to increase the speed of
information processing, but also to ensure the ability of the
system to function under <constantly changing initial
conditions, incomplete data, high interdependence of risks
and the occurrence of unexpected crisis events.

Intelligent information technologies form the
technological Dbasis of such a transition, ensuring the
integration of monitoring, diagnostics, forecasting, scenario
modeling, optimization and intelligent decision-making
support. Their key advantage is the ability to transform large
and dynamic information flows into management decisions
focused not only on current efficiency, but also on the
sustainability of the project.

The specificity of the application of IIT in multimodal
projects 1is determined by the high interconnectedness of
transport shoulders, infrastructure, resources and
information flows. Therefore, 1intelligent management must
take into account the cascading nature of risks and assess
not individual violations, but systemic consequences.

Adaptation of IIT to WARMI conditions involves dynamic

model updating, adaptive forecasting, constant risk
reassessment, scenario modeling, use of robust solutions, and
intelligent restructuring of routes and resources.

Integration of TIIT with digital +twins, heuristic and
metaheuristic optimization, intelligent analytics, and
decision support technologies is particularly promising.
Thus, a promising model of crisis management of transport
and logistics multimodal projects should be based on the
principle of “anticipate - model - adapt - optimize - control
- learn”. This means a transition from reactive management of
crisis consequences to proactive management of risk dynamics
and stability of the entire transport and logistics system.
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LtyuHum IHTenekT y 3agavax
BuaeneHHsa MepexeBux Atak

OHaubkum Onexcin Biraninosuu’,
Aemoscbkun Aptem Bitaninosuny?

! KaHOMOAT TEeXHI1UHMX Hayk, IOLEeHT kabenpu kibBepbesneky Ta TEXHIUHOTO 3axucTy iHbopmalnii

JlepxaBHMI YHIBEpCHUTET 1HTEJEeKTyaJbHMX TEeXHOJIOI'1y 1 3B’43Ky, YKpalHa
2 cryneHT II kypcy
JlepxaBHMI YHIBEPCHUTET 1HTEJEKTyaJbHUX TEeXHOJIOT'1¥ 1 3B’I3Ky, YKpalHa

MepexeBi cmcTeMu BUMABJIEHHS BTOPTHeHbL (NIDS) BMKOHYITH
byHkLio Oe3nepepBHOTO aHajlily MepexeBUX I[IOoHOiM 3 MeTon
BUSABJIEHHS OBHaK HeCaHkKlL1oHOBaHOI abo aHOMaJIbHOL aKTMBHOCTI.
KrmacruHl nigxoIu I'PYHTYKTHCH Ha CUTHATYPHOMY aHajizi, aHamiszi
CTaHy IMNPOTOKOJI1B 1 BMABJEHH1 aHoMajilM. CUTHATYPHUM MexXaH13M
3abesmIeuye BUCOKY TOUHI1CTH OJ9 BiIOOMMX aTak, ajle 3aJIexXuTb Biz
aKkTyaJibHOCT1 ©0asmu npaBuil. AHOMaJNbHUM Oinxin &GopmMye MOIesb
HOpMaJIbHOI abo mMKiOJIMBOI MOBEOI1HKM Ta OIL1HIE BiIOXMUIIEHHS HOBUX
criocTepexeHb Binm uiel wmomesii. Came 1L IIOCTAaHOBKA CTBOPMIIA
OCHOBY IJII BUKOPMUCTAHHSA CTATUCTUUHUX METOI1B, MalMHHOTO
HaBUAHHSA Ta TJIMOOKUX HEWPOHHUX MEpPexX y MepexXeBOMY MOHITOPUHIY
[2, 10, 117.

MammvHHe HaB4YaHHA B NIDS BUMKOPMCTOBYETBLCHA IOJ4 IOBOX
OCHOBHMUX 3amaud: kJjacubpixkanii mMepexeBoro Tpabiky Ta BUABJIEHHS
aHoMaJsii. Y KOHTPOJILOBAHOMY HaBUaHHI Mozmens OyOoyeThbcs Ha

po3MiueHMUx npmUkjanax i BCTaHOBJIE BimnmnoBimHicCcTh Mix
CYKyIHnHiCcTIO 0O3Hak Tpabiky Ta BimommuMmm KJjlacamm. BiHapHa
IIOCTAaHOBKA pos3ninse HOPMaJlbHUM i WK1 OIUBUNA Tpadik,
BbaraTokjlacoBa — BMBHaUae KaTeroplilo aTaku. HeKOHTpoOJsibOBaHI

METONM MNPaliTs 0e3 IMOBHOT'O Habopy MiTOK 1 mMyKalnTh CTATUCTUUHO
HEeTHUIIOB1 crnocTepexeHHs. I['mOOke HaBUYaHHS IO3BOJIAE GopMyBaTH
BbaraTopiBHeBl NOpencTaBJIEHHS MEpexeBUMX JaHux ©0e3 PYydHOTO
KOHCTPYIOBaAHHS BC1X 0OBHakK, ajie nOigBumye BUMOTM 1O 0OCary
BMOipKM, uyacy HaBUaHHA Ta OOUMCIOBalILHMUX pecypcis [1, 7, 8,
9] . ¥Y3arajlbHeHY CXeMy BUKOPMUCTAHHS MOIEJI1 MallMHHOTO HAaBUAaHHS
y cucTeMl aHaJnizy MepexeBOoTo Tpadiky HaBeIeHO Ha PUCYHKY 1.
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TPADPIK 3PI3HHX THREPE.T

Hopuaneergt

AxomansHM (DK I MET)

ArperaTop
Tpadiky

I primarrsa
pilmesEAs

PucyHok 1. ¥YBsarajlmHeHa CxXeMa BaCTOCYBAaHHSI MalMHHOI'O
HaB4YaHHSI JIsI aHaJNisy MepexeBoro Tpadpiky

Ha Bxizm NIDS HangxonsaTb IakeTu abo MepexeBl IOTOKM,
cbopmoBaHl piszHMMM By3JaMu Ta cepBicamMm. Cupumt Tpadik He
nomaerbcsa OesnocepenHbo OO0 O1JbmMOCTI  KJACUYHUX MOIEJIeN.
CrnouaTky BUKOHYETHLCH arperanisa Ta bopmyBaHHSA O3HaK:
TPUBAJ1iCTL MNOTOKY, KiNbkicTh makeTiB, o0OCAT HnepemaHuUxX IaHUX,
MixrnakeTHl 1HTepBany, 1HTEHCUMBHICTBL Hnepemnadi, TUII OPOTOKOJY,
HanpsaMok obminy, TCP-nmpanopuil Ta cTaTUCTUUHI XapaKTepUCTUKU
posnoniny mnaxkerie. Ilicjisa [epeTBOPEHHS MepexeBOol nomii vy
BEKTOP O3HAK MOIeJsib BMKOHYye KkJjacubikauin ado obuucioe
aHoMaJIbHMM 0Oaji. Buxin wMomesli BUKOPUCTOBYETHCS MeXaH13MoOM
IPUMHATTS PllleHHS IOJiS CTBOPEHHS CIOBllleHHS, Hepemadl nomil Ha
OOOATKOBMM aHajiz abo 3amnycKy BaxmMcHOI peakuii. IloMWUIKM Ha
erani arperauii um ¢opMyBaHHS O3Hak 0e3noceperHbOo 3MI1HKTH
npocTip, Yy  AKOMYy TIIpaluile  aJITOPUTM, ToMy  gkicTb  NIDS
BU3HAUAETHLCHA He Jiume BubOopoM kJjacudpikaropa [1, 2].

PenpeseHTAaTUBHICTHL HaBUaJIbHUX NaHUX e LeHTPaJIbHUM
obMexeHHaIM 1HTeJsiekTyaJbHUMX NIDS. Sommer 1 Paxson omnomcaam
npobJjeMy «3aKpUTOTO CBiTy»: eKCIepuMMeHTaJibHa BubOipka Mae
bixcoBaHUM cCkJan cepBicie, kOopMCTyBauipB, aTak 1 dYacoBUX
XapakTepUcTUkK, TOoIl AK MNPOIOYKTMBHA Mepexa [IOCT1MHO BMIiHIETbLCS
[3]. Momesnb MOXe IEMOHCTPYyBAaTM BMCOK1I MeTpuKM Ha TeCcTOoBiM
YyacTMH1 TOTro camMoro Habopy IaHMX 1 BTpauaTM TOUYHICTB Iicis
IepeHeceHHsa B 1HmWY iHOpacTpykTypy. OIJiAO MepexeBUX IaTaceTin
nigTeepmxye =BHayHl BimMinHOCTi Mix HuMM 3a cnocobom 3060py,
HabopoM TIIPOTOKOJIiB, ClieHapiamMm aTak, ©OajaHcoM kJjacis 1

npaeujiaMM  MapKyBaHHA [4]. PesyneTaT eKCIEPUMMEHTY  TOMY
XapakTepusye He aJiTopuTM y BizmpwsBi Bin cepenoBuma, a napy
«aJITOPUTM — HOaHl - mnpouenypa OL1HIOBaAHHI».

This work is distributed under the terms of the Creative 1 O 3
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IoT-Mepexl nOoCHUIIIOTL NpoOJjieMy HeomHOpimHOCTi Tpadiky.
CeHcOpHM, KaMepy, LUJI03M, KOHTPOJIepM Ta NOoOyTOB1 INpMCTPOl MalThb
pisHi npodini axTMBHOCT1, BMKOPMCTOBYWTL Pi3H1 NpoTOKOIM Ta
YacToO IMNPalUlioTh 3 OOMeXeHMMM pecypcaMu. JocyimxkenHs NIDS nis
IoT po3TISmalnTb MallMHHE HaBYaHHSA Ak 3aci® po3nizHaBaxHHsa DDoS,
DoS, reconnaissance, spoofing, brute-force, Mirai Ta ixHmMX
TUI1B WKIOJIMBOL aKTMBHOCTI1 [5]. Hatbip CICIoT2023 OyB
CTBOPEeHUMV IJisd BimTBOpeHHS MacmTabHMX aTak y cepemormmi 31 105
IoT-npucCTPOiB 1 HOO3BOJISE HOOCHiIOXyBaTM SK BIlIOKPEeMJIEHHS aTak
Binm HopmasmbHOTO Tpabiky, Tak 1 kimacubdikanino KOHKPETHUX
KaTeropiym mMepexeBoi akTuMBHOCTI1 [6].

[lpobneMa I1mucHasyaHcy KkJacie 6OesnocepenHbO BIJIMBAE Ha
ouiniooBaHHa NIDS. VYV MepexeBuxX BuOipkax oOKpeMl aTakM MOXYThb
CTAHOBUTM HE3HAUHY UYaACTKY CIOCTEpPEeXeHb, TOnl gk 1iHmi kJjacwu
OOMiHyITE. 3a TakoI'o pos3nonmijy Accuracy 3IaTHa 3ajiMilaTucs
BMCOKOI HaBliThb IpM CUCTEeMaTUMUHUX I[OMMJIKaAxX Ha piaxkicHux
kJjlacax. OuiHoBaHHA T1noTpebye Precision, Recall, Fl-score,
Balanced Accuracy, aHamniz’y XMOHOMNOBUTUBHUX 1 XUOHOHETATUBHUX
crnpaloBaHb Ta MaTpulll OOMMIJIOK. IJisg BaxXMCHOL CHUCTEMM IIOMMUIIKU
MalTh P1li3HY BapTicTh: HaIMipHa kijdepkxicTe false positive
nmepeBaHTaxye aHaJiTukie, a false negative o3Hauae NOPONYyIEHY
WKigImmMBy akTmuBHicTe, [2, 9].

ExcnnyaTauiMHl XapaKTepUCTMKM MOIeJli MalTbhb TakKe caMme
3HAUEeHHS, SK 1 11 TouHicTe. NIDS mpauioe 3 IOTOKOM IIOOiM, TOMYy
3aTpUMKa OPOTHOBYBAaHHS, MNPONYyCKHAa SBIAaTHICTb, BUKOPUCTAHHS
OonepaTuBHOL nam’ ari Ta IPOLECOPHOT'O Jacy BM3HAYAKTH
MOXJIMB1CTbH PO3TOPTaHHA MOIeJil B peajibHOMYy cepenmoBumi. CrkianxHi
aHcaMbJyieBl Ta HeMpOHH1 Momejsi MOXyTh 3abeszneuyBaTM BUCOKY
axkicTe kJjacubikauii, ajye CTBOPOBATU HEINPUMHSATHY 3aTPUMKY Ha
nepubepiHmx By3Jax. Jlermi ajnTopuUTMM NPUIOATH1 IOJiS MNONepenHbOoIL
binpTpauii, ToOomi HAK pPecypCOoeMH1 Momejsi MOXYThb BUKOHYBATU
noTNMOJIeHUM aHajiis Jume BinibpaHmx nonin. Taka OaraTopiBHEeBA
apxiTekTypa BilanoBimae mnpaxkTulll poO3HOniJly HABaAHTAaXeHHS MIx
MepexeBUMU ceHcopaMmu, LeHTPAaJIbH/MM KOJIEKTOPaMMn Ta
aHaJI1 TMYHYMM CepBicamu.

Bin®ip 0O3HakK BM3HAuUae CKJAIOHiCcTh, MomeJii Ta 11 sB3IaTHIiCTH
BiOOKpeMJIOBATM HOPMAaJIbHY [NOBeIliHKy B1X aTak. MepexeBl Habopu
YyacTo MiCcTaThb kopesiboBaHi abo crnabxkxoiHbopMaTMBHI mnapaMeTpu.
Ix GEe3KOHTPOJIbHE BUKOPUCTAHHA 3061jbmye po3MipHicTb npocTopy
O3HaK, YacC HaBYaHHSA Ta pPMU3MK I[IepeHaBuaHHAa. Kopengauimumm
aHajis, cTaTMCTMUHI kpuTepii, mutual information, BaxJIMBiCTb
O3HaK y IepeBax 1 MeToIu 3 peryjsapusallicin 23acToCOBYHOTHCS OJId
bopmMyBaHHA KOMIIAKTHIMNOTO MNpelCcTaBJIeHHSa Tpabiky. Ipu LOboMy
npouenypa Bimbopy MNOBMHHA BUKOHYBATMCS JIMIle Ha HaBYaJIbHIM

1 O 4 This work 1s distributed under the terms of the Creative
Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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YacTMH1 H»aHMX; BMKOPMCTaHHA 1HbopMauii 3 TecToBOl BMOipKM
CTBOPIE BUT1K OaHMX 1 BaBUIlye OL1HKY gKoCTi momeri.

MepexeBurt Tpadik 3BMiHOEeTHCS B uYacl HaBiTe 0Oe3 niu
3JIOBMMCHMKA . OHOBJIEHHS NPOTIpaMHOIO 3abel3rnedeHHS, [IoSBa HOBUX
cepBicie, BMmMiHa poboumx mnpolueciB abo NiOKJIYeHHS HOBUX
IIPUCTPO1B BMI1HIKTH CTATHUCTUYHMIM PO3IONiJ o3Hak. Ijig MoIeli ue
nposaryigeTrsca Ak drift Mix HaBuYasmbHMM 1 [DOTOYHMM Tpabixowm.
CraTtmuHa NIDS ©OOCTYNOBO HAKOIMUYE IIOMMIJIKM, SKIO Opodijsb
cepenoBuuma BinmpisHgeTbca Bin nodaTkoBol BuOipkm. PeallbHe
3aCTOCYBAaHHA MAWIMHHOT'O HaBYaHHA [OTpedbye KOHTPOJIO SKOCTI
nicyg po3TOpTaHHSA, HAKOIMUYEeHHS HOBUX IIepPeBlpeHMxX NPUKIIAO1iB Ta
NepionMuHOTO TepeHaBYaHHSA.

lle onHa Tpyla pUBMKiIB OB’ dg3aHa 3 TUM, WO MOIEJIbE MAWIMHHOTO
HAaBUYAHHS caMa cTae 06’ €KTOM BIJIMBY . 3JIOBMMCHUK MOXEe 3MI1HIOBATH
XapPaKTEPUCTUKM MEePpexXeBOIl aKTMBHOCTI Tak, moO MmMKIiOIMBUI MNOTiK
3amumascs QyHKI1OHAJIBHO NIpMIOATHUM, ajle IIepexoIuB y o00JlacTb
O3HAaK, SMAKy MOIesyib KJjacubikye sk HopManbHY. g cucTeMm, o
aBTOMATMUHO IIOMNOBHIKTL HaBUYaJIbHI IaHl, OOIaTKOBOK 3arpo30l €
BHECEeHHS HEeKOPEeKTHO MapkoBaHMx abo crneuniajlbHO CcOOPMOBaAHUX
npukaanis. CTi¥KICTE JO TakMX BIJMBIB IOTpebye He3aJIeXHOIL
Bajizmanii @maHMX, KOHTPOJIO IXepeJjl HaBuaJIbHOI BuOipxkm Ta
IepeBipky MOZeJil Ha MOoAMOIiKOBaHMX ClLeHapldax aTak.

IHTEepPNpPeTOBAHICTL PilleHHS Mae€ OPaKTUUHE SBHAUEHHS IJig
poBOOTHM LIEHTPY MOHI1TOPMHTY Oesnexkm. Cam dbakT MiTky «attack» He
IIOACHIOE MNPUUMHY CHPallloBaHHS 1 YCKJIAIHIE IIepeBipKy 1HUUIEHTY.
g mepeB pilieHb 1 YaCTUMHM aHcaMOJIeBUMX MOIeJie¥ MOXHa OL1HUTHU
BHECOK OKpeMMxX XapakKTepucTuk, TOmi sAK CKJAaIH1 HeVpoHHI
apxiTexkTypu noTpedbyrTh OKPEMUX MeTOniB IOSCHEHHS .
IHTepnpeTallis O3HaK mornomarae BimpisuuTHU peajyibHy
3aKOHOMIPHIiCTE Bin apredakTy HabOPy HDAHMUX, BUSBUTK BaAJIEXHICTH
Bing TexHIUHMX I[IapaMeTpliB KOHKPETHOT'O CTeHIa Ta NiABMIUTU
IOBipy IO aBTOMaTM30BAHOTO PllEeHHSH.

[IpakTuuHa apxiTexkTypa NIDS Ha OCHOB1I WTYUYHOTO 1HTEJIEKTY
pinko oBMEXYyETHCH omHiew  MoIeJuo. CurHaTypH1 npaBuiia
3ab6e3neuyoThb HapginHe pPO3Mi3HAaBaHHS BigoMmx mabJoH1B,
MOBEeNiHKOB1 MexaHizMM (ikCynTh BIliOXUIIEHHS, a MOIOeJli MAllMHHOTI'O
HaBYaHHS BUKOHYTH 0OaraTodakKToOpHY OL1HKY Tpabiky. IoeIHaHHS
VX MEeXaH1sM1iB 3 kopeJydllicn momim, XypHajamu aBTeHTubikauii,
TeJleMeTpiein BY3JI1B 1 KOHTEKCTOM akKTMB1B 3MeHIye 3ajlexXH1CTb
pimeHHS B1I OIHOTO IxXepeJsa OaHux. MTy4dHMM I1HTEeJIeKT Yy TaKiM
cucreMmi BUKOHYE POJIb aHaJI1 TMYHOTO KOMIIOHEHTa, a He
aBTOHOMHOTO 3amiHHmMka IDS/IPS.
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CyuacHi NMigxoam po NnaHyBaHHA Ta
Lincbposoro Konrpontwo TpeHyBanbHOro
Mpouecy CnoprcmeHiB-CnpuHTepiBs

Nonnaseub Bitanin Ceprinosuu’

! 3106yBay OCBiTM Ipyroro (Maricrepcbkoro) piBHSA

cnenianpuocTi A7 ®ismuHa kynIbTypa 1 cnopt
HarioHanbHMY YHIBEPCHUTET «3amopispka mnojiTexHikxa», YkpalHa

Cy4acHUI TpPeHYBaJIbHUM I[IpPOLeC CIOPTCMEHIB-CIPMHTEP1iB €
CKJIAIHOK  CMUCTEMOI, axa TIIOEnNHyeE  IJJaHyBaHHSHA, peasizanin
TPEeHyBaJIbHMX BIJIMB1B, KOHTPOJb peaklil crnopTcMeHa, OL1HOBAaHHS
CIIOPTUBHUX PEe3YyJBTATIB Ta KOPUI'YBaAHHS MNONAJLIIOI MNiIATOTOBKM.
OcobnusicTio CIIPMHTEPCBHKMX OVUCLUIIJI1H € HeoOx1mHicCThb
ONHOUWACHOTO PO3BUTKY WBUIKICHUX, CUIOBUX, WBUIKICHO-CUIIOBUX
i TexHiuHMx 3KibHOCTEV, WO 3YMOBJIE HeoOximHicTb UYiTKOTO
NO3yBaHHSA TPEHYBaJILHOT'O HaBaHTaXeHHS Ta panioHaJIbLHOTO
IoeIHaHHA OKpeMMux 3acobiB ODiAToTOBKMU.

OmHMM 13 Hawbijpll TPYHTOBHUX CyYaCHMX OIJIAO1IB Ni1OATOTOBKU
CIIOPTCMEH1B BMCOKOI kBanidikauil y cnpmuuHTi € npaus T. Haugen,
S. Seiler, @. Sandbakk Ta E. Tgnnessen, y sgkiV ysarajbHEHO
HayKOB1 Ta NpaKTUUH1 nigxonu no PO3BUTKY eniTHOL
CIIPUHTEPCHKOI pesynbTaTmBHOCTL [1].

ABTOPM Ba3HauvawTh, MO Pel’3yJbTaT Yy CIOPMHT1 BUM3HAUAETHLCSH
KOMIIJIEKCOM B3a€eMOINOB'sa3aHMX UMHHMKIB, cepen sSKUX OCoOIuBe
3HAUEHHS MalnTb IOTYXHiCTh, TexHika Oiry Ta cHneliajabHa
MBUOK1CHa BUTPMBAJI1ICTL. BOOHOUAC TPEHYBAJILHUM MOPOLIEC MNOBMHEH
BpaxoByBaTU crneumdiky OKpeMMx KOMIIOHEHTIB  CIPUHTEPCBKOIL
pPes’3yJIbTaTUBHOCT 1 Ta 3abesneuyBaT ix ijecnpsaMoBaHMUM
POBBUTOK.

Iisa crnopTcMeHiB, sgki1 cneunianisyoTbcs Ha JmucTaHnisx 60,
100 i 200 M, coniBBipgHOWEHHS TPEeHYBAJBLHUX 3aco0iB He Mmoxe OyTHU
omHakoBMM. Bir Ha 60 M 3HaAUHOK MipoKl NOB'sA3aHUM 31 CTApPTOBOI
peakuien, NPUCKOPEHHSM 1 IOOCSTHEeHHSM MaKCMMAaJIbHOI MBUIKOCTI;
ninsa gucraHuii 100 M ocoBaIMBOTO 3HAueHHsS HabyBae B2IOaTHICTH
ebeKTUBHO peajiil3yBaTy MaKCHMMAaJIbHY MBUIOKICTBH YOPOHNOBX OiTy; Ha
nucTaHuii 200 M DODaTKOBO BPOCTAE POJIb 3TATHOCTI NiATpUMyBaTH
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BMCOKY WBMIK1CTE HpoTaToM Oijbpm TpmBajoro dacy [1l]. Orxe, Bxe
Ha eTani IJaHyBaHHS HeobOxXiIOHO BpaxoByBaTM Clelianizauiio
CIIOPTCMEHA Ta XapaKTep 3MaraJjibHOI OisajbHOCTI.

CyuacHe  PO3yM1iHHA TPEeHYBaJIbLHOTO npouecy Iepenbauae
BiIMOBY BiO BMKJIOUHO CTaAHIAPTHOTO Nimxonmy OO IMHNIiOTOTOBKM.
HaBiThb CIIOPTCMEHU OIOHOTO Biky, craTi Ta CIIOPTUBHOIL
kBajidikauil MOXYThb rno-pisHoMy pearyBaTu  Ha OOHaKOBE
TPeHyBaJIbHE HaBaHTAaXeHHS. BingMiHHOCT1 MOXyTh OyTM 1oB'sa3aHi
3 TPEeHYBAaJIbLHMM CTaxeMm, piBHeM (i3MyHOI NiATOTOBJIEHOCTI,

TEeXH1KO 6iry, CUJIOBUMU MOXJIMBOCT SIMM, MBUOKI1CHMMM
XapakTepucTUKaMu, CTaHOM BliOHOBJIEHHSH Ta 1HOMB1OyabHOW
peaxklien Ha HaBaHTaxeHHsa. ToMy CydYacHe IIJIaHYyBaHHS Mae

nependfavaT MOXJIMBicTb azjanTauil TpeHyBaJIbHOL OpoTrpaMu IO
GaKTUUHOTO CTaHy KOHKPEeTHOI'O crhopTcMeHa [1].

BaxamMBuM  HaAOPSMOM CyYaCHMX  IHOCJ1mKeHb € MOHITOPMHT
TPEeHYBaJIbHOT'O HaBaHTaxeHHsa. S. L. Halson po3ryianae MOHITOPUHT
HaBaHTaXeHHS SK BaXJIMBMM KOMIIOHEHT YIPAaBJI1HHS TPEHYBAaJIbHUM
IpolLleCOM, SAKUM HOO3BOJISE OlLiHIOBATM ajanTaliln chnopTcMeHa -Oo
TPEeHYBaJIbHOL OpoTrpaMM Ta CBOEUACHO BUSABJIATK O3HAKM HaIMipHOI
BTOMM, HedYHKI10HAJILHOTO IIepeHalpyXeHHa abo OiIBMUIIEHOTO
PU3UKY HECHPUSATIMBUX HACHigkiB nma s31mopo's [2]. Ilpu LUbOMY
KOHTPOJIb I[IOBMHEH 3OiMCHIBATUCA CHUCTeMaTUYHO, a OoOTpuMaHi
IIOKas3HMKM MalTh pPO3IJignaTMcd Yy IOMHaMiui, a He gK okKpewmi
3HAUEHHS.

[IMTaHHS MOHITOPMHIY TPEHYBAJIbHMX HaBaHTaXeHb IEeTaJIbHO
PO3IJIAHYT1 TakoxX Yy KOHCeHcycHiM 3asei P. C. Bourdon Ta
crniBaBTOPiB [3]. ABTOPU HaToOJIOUYITh, iife} Oll1HIOBaHHS
HaBaHTaXeHHS MOXe 3IO1MCHIOBATMCA 13 BacTOCyBaHHAM P1l3HUX
IIOKa3HMKIB Ta MeTomiB, a edeKTUBHUM MOHITOPMHI IIOBUHEH
BPaxoOBYBATHU SK BOBHIIMHE HaBaHTaXeHHs, TOOTO QaKTUUHO BUKOHAHY
CIIOPTCMEHOM pPoBOTy, Tak 1 BHYTPlIHIO peakliion opraHizMmy. Takumn
nigxin € oCOBNIMBO BAaXJIMBMM OJd LUKOPOBOIL CHUCTEMM, OCKIJIBKU
IOO3BOJIIE He  ofbMexyBaTmucd Juime ¢dpikcauien  B3anjlaHOBAHOTO
TPEeHYyBaHHS, a I[IOP1iBHOBATKM 3allJlaHOBaH1 Ta GakTMuH1 oapaMeTpu
MOTO BMKOHAHHSA.

Y KOHTEeKCT1 pos3pobiieHHA MOO1JIBHOTO 3aCTOCYHKY lle Os3Hauae
HeoOximHiCTH nependbadumuTu MOXJIMB1CTb peecTpauil TaKUx
IIOKA3HMKI1B, SAK TUI TPEHYBAJILHOTO 3aHATTHA, MOTO TPMBAJIiCTh,
o6cAar, 1HTEHCUMBHiICTBH, K1JIBKIiCTh MNOBTOPEHL, QakKTMUHE BUKOHAHHS
3allJIJaHOBAHMX SBaBIJaHb Ta CcyO'ekTuMBHA OLlHKA HaBaHTaXeHHI.
JomaTkoOBO MOXYThb bixkcyraTucs CIIOPTUBHI pe3ynbTaTu Ta
cy6'exTMBHI [OKA3HUKM CTaHy CIOpPTCMeHa. HakonuMueHHS TakKUX
IaHVX CTBOPIE OCHOBY mIJisd MOHNAJIBIIOTO aHaljlll3y TPpeHYyBAaJIbLHOTO
npouecy.

1 O 8 This work 1s distributed under the terms of the Creative
Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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Kmacuuni nigxomy mo nOOYIOOBM TPEHYBAaJIBHOTO MpPOLeEcCy,
npencrarjeHi y npausax T. Bomnu [3], B. Iccypina [4] Ta B.
[I;laToOHOBA [5], BM3HAUYAKTH CTPYKTYPY MakKpo-, Me30-— Ta
M1KPOLUMKIIIB, BaKOHOMI1PHOCT1 PO3MNONiJly HaBaHTAXeHbL 1 NIPUMHLUUIM
OOCATHEHHSA CIOPTMBHOL Qopmu.

N OOCJI1IXEeHHAX, IPUCBAYEHUX Jerkim aTjgeTuill,
NiOKPEeCIIETHECA BAXIMBICTL pallloHANBHOTO NOENHAHHA WBUIOKICHUX,
CUJIOBMX Ta TexHIiuHMX  KOMIIOHEHT1B OiITroToBKH, a TakKox
HeoOximHiCcTh I1HOMBiOyasizsauii TPeHYBAJNbLHOTO MNPOLECY 3aJIeXHO
Binm piBHa niznroromBjyeHocTi cnoprcMeHiB [6]. OkxpeMmMi acnexTu
TpaHchepy biznunux aKocTen N CIIOPTUBHUMN pesyJybTarT
po3II4AmaKnThca y poborax W. Young [7], »Oe akUeHTYeTbHCS yBara
Ha B3aeMO3B’ 43Ky CMJIOBOI Ta WMBUIAIKICHOI NiATOTOBKM y CIPMHTI.

BomHouac 3HadHa KiJIBK1CTBH CyYacCHMX HOOCJ1IXeHb CIPAMOBAaHA

Ha BIOCKOHAJIEHHI CHUCTEM MOHI1TOPUHTY TPEeHYBaJIbHOTO
HaBaHTaXEeHHs Ta B1OHOBJIEHHS CIOPTCMeHiB. 30kpema, y poborax
C. Foster Ta cniBaBT. [8] BanponoHOBAHO MHigxim OO OL1HKM

HaBaHTaXeHHS Ha OCHOB1 cy®’ eKTMBHMX INOKAas3HMKIB, Tomi ax S. L.
Halson [2] oOTIpyHTOBYyE HEOOXiIIOHICTH KOMIIJIEKCHOTO KOHTPOJIO

CTaHy BTOMM OJd 3anoBOiraHHA [epeTpeHOBAHOCTi. PO3BUTOK
TEeXHOJIOT'1M [NO3BOJIMB CYTTEBO PO3ULMPUTM MOXIMBOCTIL 300py IaHUX,
mo BipmoBpaxeHo y znocjaimxeHHax J. Peake Ta cnieaeT. [9], &e

aHaJN13yeThbCHa BMKOPMCTaHHS HOCMMMX IIPMCTPOIB IOJig OL1HKM
bizioyoriuHMx napaMeTpiB CIOPTCMEH1B.

OxpeMult HaopsaM JOCJimxeHb OB’ 43aHUNM 13 BIOPOBAIXEHHAM
UMOPOBMX TEXHOJIOT1M Ta CHUCTEM NI1OTPUMKM IPUMHATTS PLlIEeHb Y
crnopri. Y pobori A. Baca Ta P. Kornfeind [10] posrngamanTbCs

cucTeMu WIBUIOKOTO 3BOPOTHOTO 3B’ A3KYy, aki OOBBOJISKTH
OIIEPAaTUBHO KOPUI'YBATU TpPeHyBaJlbHUM Inpouec, a B. Ofoghi Ta
cniesaBT. [l11l] ninxpecyoOTbL NEPCIEKTUBU BUKOPUCTAHHSA METOI1B
aHaNizy  OaHUX 01 NiaBUIIEHHS ebexTHUBHOCT1 CIIOPTMBHOIL
OignbHOCTI. CyuacHi TexHojioTii TpexkiHTy, 3a OaHuMu M.

Buchheit Ta B. Simpson [12], CTBOPKITL NEepPelIyMOBM OJIS NepPexony
Big ONMCOBOTO IO aHAJiTMUHOTO PiBHSA YHOPAaBJ1HHSA TPEeHYBAaHHAM.

OOT'pyHTYyBaHHS KOHUENU1l Ta po3pobiieHHA wMonmesii nmdporBoi
CUCTEMM IIJIaHYyBaHHSA TPEHYBAJIbHOTO TIpPOLEeCyY B LMKI1UYHMX BUIAX
CHOPTY (CHPMHT) 13 BM3HAUEeHHAM 11 OyHKUI1OHAJNBHUX MOXJIMBOCTEMN
Ta 3acan TexXHiuHOol peaniszanii po3TygHYyTi B OmocjaimxeHHAX B.
Masina [13].

OkxpeMe BHaUYeHHSA Mae€ KOHTPOJIb B1lIOHOBJIEeHHS. EQeKTMBHICTH
TPeHYyBaJIbHOT'O IIpollecy BMBHAYaETbCsa He TiJbKM BeJMUMHOL
HaBaHTaXeHHd, a M 3IaTHICTIO CIOPTCMeHa BlOHOBJIOBATUCHA Micisa
BUMKOHAHOI poborm. Y 3B'a3ky 23 UMM Y CyUYacCHiV npaxTuii
BUKOPUCTOBYITbHCH MMOKA3HUKY  TPUBAJIOCTI1 Ta AKOCT1 CHY,
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cy®'eKTMBHOI BTOMM, SB3araJIbHOT'O CAaMOIIOUYyTTS, M'S30BOTO OOJIO Ta
iHmi mocTynHil xapakrepucTtukm [14; 15]. Ing MODiNbHOI cucTeMu
Takl MNOKABHUKM MOXYyThb OyTM TNpencTaBJjieHl y BUIUVIAOlL KOPOTKOI
MOOEHHOI aHKeTHu, HAKYy CIOPTCMeH 3aloBHe Iepen ado mnicas
TPEHYBAaJILHOT'O 3aHATTA.

CyyacHuM ninxinm OO YHOPAaBJiHHS TPEeHYBAaJIbHMM IIPOLIECOM
nepenbavae bopMyBaHHHA 3aMKHEHOT'O LUMKJIIY : [IJIaHyBaHHSA -
BMKOHAHHS — pPeecTpalis pesyjabTaTiB —  KOHTPOJb CTany
CIIOPTCMEHA — aHajll3 — KOPUI'YBaHHS IJIAHY .

Came TaKMUNI IIPUHUMAII InoLiJIbHO IIOKJIaCTU B OCHOBY
inbopmaninHol Momesi MOO1JIBHOTO 3aCTOCYHKY.

le oOmOHWMM BaXJMBMM HANPSIMOM CYYaCHMX  IOOCJ1IXeHb €
BUKOPUCTAHHA  1HbGopMauimHMX Ta  UMOPOBMX  TEXHOJOT'iM  mjsa
3a0e3NeUeHHsa OINEePaTUBHOTO 3BOPOTHOIO 3B'aA3Ky. A. Baca Ta P.
Kornfeind [15] g@mochimxyBajM CUCTEMM MBUOKOTO SBOPOTHOTO
3B'43Ky IJId TPEeHYyBaHHS CIOPTCMeH1iB, y saxux 1iHbQopmanis mnpo
BMKOHAHHS PYXOBMX HOiM MOXe OIepaTMBHO IepenaBaTmUCsa Ta
BUKOPUCTOBYBATUCHA TPEHEPOM IJid OL1HIOBaHHA ¥ KOPUI'YBaHHS
TpeHyBaJIbHOTO npouecy [3; 4; 5]. Ile IDeMOHCTPYE MOXJIMBiCTb
nepexony Bino TpamuiliMHOI CXeMM «TPEeHYBaHHS — Baluc pPes’yJibTaTy
— nomanbliMy aHajisz» no OiJjbll OonepaTMBHOIL cucTeMM, y SkKiM maHi
MOXYTb OYTM OOCTYNH1 IJid aHajizy MNPpaKTUYHO oIpa3y IicJjs
BUMKOHAHHS BIIPAaBU.

Nomanpmy¥ PO3BUTOK MOOIJBHMX 1 CEHCOPHMX TEeXHOJIOT1M
POBULMPIOE MOXIMBOCTL TakoTo Ninxony. MoOOiJNBHMM HNPUCTPLiV MOXe
BUKOHYBATM OGyHKI11 1HCTpyMeHTa 300py, 30epeXeHHs Ta Iepelaui
indopmanii, Tomi gk cepBepHa abo xXMapHa YacCTMHA CUCTEMU MOXE
3abesneuyBaTU LIeHTPpaJll30BaHe 30epliTaHHA Ta aHAJ1THUUHY OOPOOKY
DaHUX . IOnsa  TpeHepa Ue CTBOPIOE  MOXJIMBICTB OTPUMYBATU
ys3aranbHeHy 1iHpopmaliin @npo cnopTcMeHiB ©6es3  Heo®ximHoOCTI
npalioBaTy 3 BEeJMKOKD KIJbKICTO [IaNepoBMX JOKyMeHTiB abo
OKpeMUx eJIEKTPOHHUX Tabsmib.

BomHouac BUKOPMCTAHHSA udPOBMX TEXHOJIOT1M norpedbye
KPUTHUUYHOTO CTaBJIEHHS OO HOOCTOBipHOCT1 oTpuMaHOl iHbopmManii.
J. M. Peake, G. Kerr Ta J. P. Sullivan y KPUTMUHOMY OTJISIi
CIIOXMBUMUX HOCHMMMUX IPUCTPOIB, MOOIJBHMX 3aCTOCYHK1B Ta 1HIIOTO
of®JlamHaHHSA IJIS CIOPTUMBHOTO MOHITOPMHIY 3BepTalnTh yBary Ha
HeoOxXimHicTe OL1HIBAHHA TOYHOCT1 Ta BajJigHocTi maHmMx, gkKi
TeHepylThCa LUMbpoBuMM OpucTposaMu [16]. OTxe, camMa HasgBHiCTBb
BeJIMKOI KiJNbKOCT1 LUMOPOBMX MMOKA3HUKIB HEe TapaHTye NiIBUIIEHHS
AKOCT1 yNpaBJIlHHA TPEHYBAJIbLHYM IIPOLIECOM.

Y cucremMaTnuHoMy oryani J. G. Claudino Ta cniBaBToOpiB
POBIJISHYTO BaCTOCYBaAHHS METON1B MTYYHOTO 1HTEJIeKTYy  IOJid
IPOTHO3YBAHHS  CIOPTMBHOL pPes3yJIbTAaTUMBHOCTLI Ta  OL1HIBaHHSA
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puBuMKy TpaBMyBaHHg [17]. ABTOPM 3a3HadalnTb IIE€PCIEeKTMBHICTDH
BUKOPUCTAHHS aJITOPUMTM1B MAaMHHOT'O HAaBUYaHHA Y CIOPTUBHIM
a”HaniTuui, ajyie BOOHOYAC IMiOKPECJITh HeOOXiIHICTBE HAJIEXHOIL
AKOCT1 BMXIIHMX HOAaHMX Ta KOPEKTHOI 1HTepnpeTauil pes3yjlbTaTiB.

[lapasenbHO 3 UMM Y HAYKOBOMY Ta OCBIiTHbOMY cCepenoBMIli
akTyaJjiizyernbcsa npobisgemMa GopMyBaHHS LIMOPOBUX KOMIIETEHTHOCTEN
baxiruis, wmo BimobpaxeHO y €BpONeMCbKMX paMkax DigComp 2.1
[18] Ta DigCompEdu [19].

s cucTeMu JIaHyBaHHSA CIIPUMHTEPCHKOIL NiOTOTOBKU
BUKOPUCTAHHA CKJIQIHMX METOI1B WTYUYHOI'O 1HTEJIEeKTYy Ha IIeplioMy
erani He € o060B'sa3koBUM. JouinbHimle cnoyaTKy peanisyBaTu
Npo30opi  ajJropmuTMM  OLl1HIOBAHHSA, 3aCHOBaHl1 Ha NOPiBHAHHI
IJIAHOBUX 1 GaKTUUHMX [NOKaA3HMKIB. Takmy ninxim mMae mnepeBary 3
TOUKM 30py I[IOSCHIOBAHOCT1: TpeHep MOXe UYiTko 0OauuTy, YoMy
cucrtema chopmyBajia NeBHY pekoMeHnallin. Hazmasi HakomnmuyeHa Dasza
DaHUX MOXe OyTK BUKOPMCTAaHa IJI9 PO3BUTKY Oijbll CKJIAOHUX
MomeJie¥ IIPOTHO3YBAaHHA.

CyTTeBe BHauyeHHA nIJId UMOPOBOTO ILJIaHYBaHHS Ma€e TaKOX
npobJjeMa opraHizaunii maHmx. IHbopMalnis Npo CIoOpPTCMeHa IOBMHHA
30epiraTuUca He OKpeMMMM OQparMeHTaMM, a SK BBaeMOIOB'sa3aHa
cucrTteMma. JouinpHOo mHnependaumTy 30epiraHHA IaHuUx Opo npodijb
CIIOPTCMEHa, TpPpeHyBaJibH1 IIJlJaHM, OKpeMl TpeHyBaJibH1 23aH4aTTH,
BIPaBM, CIOPTMBHI pe3ylbTaTu, HaBaHTAaXeHHS, BIiOHOBJIEHHS Ta
cbopMmoBaHil pexoMmeHmallili. Taka CTpPyKTypa 3adesneuye MOXJIMBiCTb
aHanis’yBaTM He TIiJbKM IOTOYHMM CTaH, a UM IOOBTOCTPOKOBY
IOMHAMIKY .

3acTocyBaHHsa LMOPOBOI CHMCTEMM TaKOX OO3BOJISE IMI1iOBUIMUTH
OIlepPaTUBHICTbL B3a€eMOI1l M1iX CHOPTCMeHOM 1 TpeHepoM. CIOpPTCMEH
MOXE OTPUMMYBATU IOCTYIl IO aKTyaJIbHOT'O TPEeHYBaJIbHOT'O ILJIaHY,
neperyiagaT 3aBOAaHHS KOHKPETHOTO 2aHATTsa Ta I[Iicjasa  MoTo
3aBeplieHHsa OQikcyBaTM OQakTMuHe BUKOHAHHSA. TpeHep, 31 cBoToO
BoKy, OTPMMYyE MOXJIMBICTL TNeperysamaTy pes3yjabTaTu Ta 34
HeoOxXimHoCTil BHOCHUTM SM1HM OO NOHOAJILIOTO IIJIAHY .

Ha ocHOB1 aHanmil’y CcydacHMX HaAYKOBMX IMiIOXOIOiB MOXHa
BUM3HAUUTK OCHOBH1 BMMOTM IO CUCTEMM UUMOPOBOTO IJIaHYBaHHS
TPEHYBAaJILHOT'O IIPOlLleCy CIOPTCMEH1B-CIPUHTEPLiB:

1) ixmmeBinyaniszauis — MOXJIMBiCTb GOpMyBaHHS IIJIaHYy 3
ypaxyBaHHAM crelianizaunii, piBHS NiOroToBJIEHOCTI1 Ta HNOTOUWHOTO
CTaHy CIHOPTCMEHa;

2) iepapxiuHicTh IJIaHyBaHHHA — B3aEMO3B ' 430K Mix
OOBTOCTPOKOBUMM II1JiaMM, eTanaMM OiATOTOBKM, MIKPOLMKIJIAMU Ta
OKpPEeMMMM SBaHSITTIMU;

3) omepaTMBHUM KOHTPOJBb — OGikcanisg GakTUUYHOTO BUKOHAHHS
TPEHYBAaJIbHUX 3aBIaHb;

This work is distributed under the terms of the Creative 1 1 1
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 8th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

(August 26-28, 2026). 307
Vilnius, Lithuania

INTERCONF

SoenTIF PubLiHNG CenTe

PHYSICAL EDUCATION AND SPORTS

4) MOHITOPMHI' HaBaHTaXeHHS — HaKOIMYEeHHS Ta aHaJis
NNOKAaBHMKIB 00CATy ¥ 1HTEHCMBHOCTL TpeHyYyBaJIbHOLI pPOOOTH;

5) KOHTPOJIb B1OHOBJIEHHS — PeECTPpallis ODOCTYIHMX [IOKA3HUKIB
CaMOIIOUyTTs Ta BTOMU;

6) OOJIiIK CIHIOPTUBHUX Pe3yJbTaTiB — 30epexXeHHs pe3ybTaTin
6iry Ha 60, 100 i1 200 M Ta 1HIMX KOHTPOJIbBHMX BIIPAaB;

7) aHajdiTuuyHiCcTe — QOPMYBAHHS CTATUCTUUHMX I[IOKA3ZHUKIB,
rpabixkie Ta ouiHOk IMHaAMiKM;

8) amanTuUBHICTL — MOXJIMBICTBH KOPUITYBAHHSA I[I0OHAJILIIOTO
TPEHYBAJILHOT'O IIJIaHy 3aJIeXHO Bl OTPMMaHMX INAaHUX;

9) 3BOpOTHMUM 3B'sa30k — BabesnedenHa  i1HbGopmaunimHOI

B3aeMonili MixX CHOPTCMEHOM 1 TPeHepOM;

10) sposymMisicTb pe3ynbTaTiB — NpelCTaBJIEHHS PEeKOMeHIalim
y bopMi, npumaTHiM OJiS NPAaKTUUYHOTO BUKOPUCTAHHS TPEHEPOM.

HesBaxawnuy Ha 3HAYUHY KiJgbKi1CTh mocjaimxeHb y cboepi Teopil
CIIOPTUBHOTO TPEeHYyBaHHS, MOHI1TOPUHTY HaBaHTaXeHb Ta
umbporizanii crnopTy, aHajis HaykoBuMxX nyOsikauiy CcBIiguMTh OpPO
BimcyTHicTh 1HTerpoBaHMX pillleHb, SAK1 [OOEIHYKTH KJIACUUHIL
npyHUMOK nepiomm3aunii 3 cydacHuMM i1HQOpPMALIMHMMM TEXHOJIOT'1AaMMU
Yy BUIJIAOl €IMHOI CHCTeMM IIJIaHYBaHHS, KOHTPOJIO Ta aHaliszy
TPEHYBaJILHOT'O IIpollecy. ICHYKUl NporpaMHl NPOoAyKTM 3meBijbmoro
OpleHTOBaHl Ha OKpPeMl acHekKTy HiATOTOBKM (OOJIIK HaBaHTAaXeHHHI,
TPeKiHT akKTMBHOCT1, aHaniz ¢iziosoriuHmMx I[OKas’HMKIB) 1 He
3a0esBneuyinTb KOMIIJIEKCHOI Bizyajizauil CTPpyKTYypPM TPeHYBAaJIbLHOT'O
npolecy.

OTxe, aHalll3d CcydYacCHMX HaAyKOBMX JOCJiIXeHb CBI1OUMTH, IO
NigTroToBKa CIHOPTCMEHIB-CIPUMHTEP1B pPO3BMBAETHCHA Yy Hampsami
MOEenHaHHSA crnelniajgilzoBaHOTO TPEHYBAaJIBHOTO BILJIMBY,
CUCTEeMaTUUYHOTO MOHI1TOPUHTY HaBaHTaXeHHH, OLliHIOBaHHSA
BiOHOBJIEHHs, aHaJi3y CIOPTUBHUX Pe3yJIbTATiB Ta BUKOPUCTAHHSA
UMOPOBUX TEXHOJIOT1V. [OJsa CHPUMHTEPCHBKUX IOUCLUIIJILIH OCOOJIMBO
BaXJIMBUMU e iuomuBigyaabHUM nioximo, KOHTPOJIb OVMHaM1KM
MBUOKICHMX 1 CUJIOBUX XapaKTEPMCTUK, a TaKoX MOXJIMBiCTb
ONEPATUBHOTO KOPUI'YBAHHS TPEHYBaJIbHOI MIPOTPaMM.

TakyM YMHOM, HasgBHa HAyKOBa 0Oasa CTBOPKE IIepelyMOBU IJIid
PO3pOOIJIEHHA HOBUX UUMOPOBMX 1HCTPYMEHT1iB, £K1 1HTerpyoTb
MEeTOOMYHI 3Bacanmy CIHOPTMBHOTO TPEHYBAHHS 3 MOXJIMBOCTSIMU
CYyYaCHUX ixdopMalliHMX TexXHOoJIOT11, jiife) n 0BOYyMOBJIIOE
AKTYaJIbHI1ICTb OAHOTO IOOCJIiImXEeHHSA
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