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ARTIFICIAL INTELLIGENCE IN PRIMARY ENGLISH
LANGUAGE TEACHING: POLICY CONTEXT,
PEDAGOGICAL POTENTIAL, AND DIGITAL

TRANSFORMATION IN KAZAKHSTAN

Abdrasheva Ayazhan Almasqyzy
First-year master's student
Nabidullin S. Aibolat
PhD, Senior Lecturer
Abai Kazakh National Pedagogical University,
Almaty, Kazakhstan

This academic paper provides a comprehensive examination of the potential of
Artificial Intelligence (Al) in primary English language teaching for digital-age learn-
ers. A key focus is placed on the strategic directives of President Kassym-Jomart To-
kayev, who has called for accelerated digitalization in education and the rapid inte-
gration of Al as national priorities. Tokayev emphasizes that digital transformation
and Al adoption are critical for enhancing educational quality and reducing inequal-
ity. The article explores pedagogical, methodological, cognitive, and ethical dimen-
sions of Al implementation, and reviews current Al technologies such as adaptive
learning platforms, speech-recognition systems, chatbots, and automated assessment
tools. It offers practical recommendations for teachers, integration strategies, and out-
lines future research directions in this domain.

Keywords: artificial intelligence, digital transformation, education, primary
school, English language, President Tokayev, education policy

Auuomauuﬂ. ﬂaHHCl}Z HAYUYHAasA cnambvsi 6CECMOPOHHE uccvzedyem nomeHyuan

UCNONIL3068AHUSL UCKYCCMBeHH020 unmeniekma (MH) 6 obyuenuu aHenutickomy A3viKy
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VUAUWUXC HAUATbHOU WKOAbL 8 yugposyio snoxy. Ocoboe snumanue yoeieHo cmpa-
mezuyeckum unuyuamusam llpesuoenma Kazaxcmana Kacvim-Komapma Toxaesa,
K‘OWlOpblﬁ 6 C6OUX NOCIAHRUAX U NOPYHUECHUAX AKYEHNMUPO6aJl HeoOX00UMOCmb YCKOpeH-
HoU yughposuzayuu oopazosanus u eueopenusi UU. Toxaes noouépkusaem, umo yugp-
posas mparcopmayus u oceoenue MU cnocobecmayrom nosvlutenuio kavecmsea ooy-
YEeHUA U I’lp€000]l€Hu}0 HepaeeHcmed. B cmamuve AHATUSUDYIONMCA }’ZQOCZZOZMUGCKMQ, me-
modonoeuqecmte, KOCHUMUBHbLE U OmuUYecKue adcneknvl UCnolb306AdHUA HH, a makKoatce
CoO6peMeEerHble MEXHOJIocUU (adanmueﬂble }’lﬂam¢0pﬂ/lbl, pacnosHasarnue pedu, dam-
607’)’1bl, asmomamu3supoearHoe oueﬂueaHue). ﬂaHbl npakmuqec;cuepeKOMeﬂdauuu ons
ylmmeﬂeﬁ u cmpamecuu uHmezpayuu, a makoaice 0003HayeHbl HAnNpaejieHu:A oabHetl-
WUX UCCTeO0B8AHUIL.

Knrwoueesvie cnoea: uckyccmeennulli unmeiniekm, yugposas mpauncgopmayus,
00pazosanue, HAYAIbHAS WKOAA, AHSAUUCKUL sA3bIK, npe3udenm Tokaes, obOpazosa-
meJjlbHAA nojiumuka

Introduction

The emergence of Artificial Intelligence (Al) has rapidly reshaped educational
systems worldwide, transforming how knowledge is accessed, processed, and applied.
As today’s children grow within technology-rich environments, they develop cognitive
patterns aligned with multimedia, interactive, and multimodal input. These conditions
challenge traditional English teaching practices, particularly in primary education
where foundational language acquisition takes place and where learning habits, moti-
vation, and linguistic awareness are formed.

Digital-age children demonstrate accelerated visual processing, shorter attention
spans, higher engagement with gamified tasks, and a preference for exploratory, prob-
lem-based learning. Their natural interaction with digital tools positions them as intui-
tive technology users, making Al-enhanced learning environments particularly rele-
vant. Al-driven tools, such as adaptive tutoring systems, intelligent language assistants,
speech-recognition platforms, and automated feedback applications, provide opportu-
nities to personalize instruction, automate assessment, and foster linguistic competence

through immersive and interactive environments.
7
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Furthermore, the global shift toward digital transformation—reinforced by gov-
ernmental policies, including state directives promoting Al adoption in schools—high-
lights the urgent need to reconsider pedagogical approaches in early language educa-
tion. Al integration not only supports differentiated learning pathways but also enables
real-time monitoring of learner progress, identification of linguistic challenges, and
generation of tailored learning trajectories based on individual needs.

Despite its potential, Al adoption in primary English teaching raises essential
questions about teacher roles, digital literacy, ethical considerations, data privacy, and
the equitable use of technology in diverse classroom contexts. Therefore, this paper
expands the conceptual, pedagogical, and methodological foundations of Al integra-
tion in primary English education, analyzing its benefits, limitations, and practical im-
plications. It seeks to contribute to the academic discourse by offering a comprehensive
understanding of AI’s transformative role in language learning, supported by current
research, international practices, and future development trends.

Literature Review

Al in education has been explored extensively over the past two decades, with
researchers examining its pedagogical, cognitive, and technological implications
across various learning contexts. Existing literature identifies several key advantages
of Al-enhanced instruction, particularly in language education for young learners.

First, adaptive learning models have been shown to personalize instruction by
analyzing learner performance data and adjusting content difficulty accordingly.
Holmes et al. (2019) emphasize that adaptive Al systems allow students to progress
along individualized learning pathways, thereby addressing differences in ability, pace,
and learning style. Such systems promote learner autonomy and reduce the limitations
of uniform, whole-class instruction.

Second, Al-supported pronunciation tools have proven effective in improving
children’s phonological awareness. Li and Wang (2021) argue that speech-recognition
technologies offer immediate corrective feedback, enabling learners to refine articula-
tion, stress patterns, and intonation in ways that traditional classroom instruction can-

not consistently provide. These tools make pronunciation practice more accessible,
8
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especially in contexts where native-speaker input is limited.

Third, automated feedback systems have demonstrated a strong impact on writ-
ing development. According to Nguyen (2020), automatic text evaluation technologies
assist learners in identifying grammatical errors, improving sentence structure, and en-
hancing coherence. For primary learners, timely and consistent feedback is critical for
developing foundational writing skills.

Fourth, gamified Al platforms have been identified as powerful motivators for
young learners. Silsbury (2022) highlights that game-based systems increase engage-
ment, persistence, and enjoyment through rewards, challenges, and interactive story-
telling. Gamification aligns closely with the cognitive and emotional characteristics of
digital-age children, who often prefer playful, exploratory learning environments.

Fifth, multimodal Al systems—which integrate text, audio, visual, and interac-
tive components—expand learners’ comprehension and multimodal literacy. Allen
(2023) notes that such tools support deeper language processing and enhance vocabu-
lary development by presenting content in varied formats that correspond to children’s
diverse sensory preferences.

While the literature demonstrates strong support for Al-enhanced learning, sev-
eral scholars emphasize that its adoption in early childhood education is not without
limitations. Concerns include ethical and privacy issues (Boyd & Ellison, 2021), une-
gual access to digital tools (Zhao, 2019), and the risk of over-reliance on technology,
which may weaken social interaction and reduce opportunities for teacher-led scaffold-
ing (Pérez & Liu, 2020). Furthermore, some studies highlight a gap between techno-
logical innovation and teacher preparedness, noting that effective Al integration re-
quires substantial professional development and ongoing methodological support
(Johnson, 2022).

Overall, the literature underscores both the transformative potential and the prac-
tical constraints of Al adoption in early primary English education. It suggests that
successful implementation depends on careful pedagogical planning, teacher compe-
tency, ethical standards, and the alignment of Al tools with the developmental needs

of young learners.
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Methodology

This research applies a theoretical methodology, drawing on comparative anal-
ysis of current artificial intelligence technologies, an in-depth review of empirical stud-
ies in primary English education, and a synthesis of contemporary pedagogical frame-
works. The purpose is not to measure Al effectiveness empirically, but to expand the
theoretical understanding of how Al can be meaningfully integrated into early language
learning.

The study aligns with the strategic directions outlined in President K. Tokayev’s
decrees on «Digitalization of Education», «Modernization of Pedagogical Ap-
proachesy, and «Development of Human Capital in the New Technological Era», em-
phasizing the need to equip young learners with digital-age competencies and integrate
Al-driven tools into teaching practices.

Al Technologies in Primary English Teaching

Al technologies play a transformative role in shaping English language learning
for young children. Core tools include:

1. Adaptive Learning Systems

Examples: Duolingo, Lingokids.

These platforms personalize vocabulary and grammar practice, adjusting diffi-
culty levels based on learner performance. They provide gamified feedback that boosts
motivation and supports learner autonomy—outcomes that reflect Tokayev’s policy
focus on “digital resources for individual learning trajectories.”

2. Speech Recognition Applications

Examples: Google Speech Al, ELSA Speak.

These tools analyze pronunciation accuracy, provide corrective feedback, and
help young learners develop confidence in speaking English. They promote communi-
cative competence in alignment with Kazakhstan’s modern educational priorities.

3. Al Chatbots

Example: ChatGPT-based student assistants.

Chatbots simulate natural conversation, help with vocabulary expansion, story-

telling, and grammar practice. For primary learners, they function as safe, always-
10
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available speaking partners. This resonates with Tokayev’s call for “interactive digital
ecosystems in schools.”

4. Automated Assessment Tools

Examples: Grammarly, Write&Improve.

Such tools instantly evaluate writing tasks, detect errors, and suggest improve-
ments. This reduces teacher workload and enhances immediate feedback cycles.

5. Multimodal Al Agents

Examples: Text-to-speech systems, image-based feedback tools.

These tools support learners with different needs, offering visual, auditory, and
tactile learning channels—fully aligned with digital-age requirements and inclusive
education principles emphasized in national policy.

Overall, Al enhances language exposure, automates feedback, and enables con-
tinuous skill development among primary English learners.

Al and Language Skill Development (Expanded Version)

Vocabulary

Al platforms, such as adaptive learning applications, employ spaced repetition
algorithms and personalized exercises to improve vocabulary retention. By analyzing
learner performance and presenting target words at optimal intervals, these systems
enhance long-term memory and accelerate lexical acquisition (Li & Wang, 2021).

Pronunciation

Speech recognition technologies provide itemized phoneme-level feedback, en-
abling learners to identify and correct mispronunciations. This real-time corrective
mechanism enhances phonological awareness, stress patterns, and intonation, facilitat-
ing more accurate oral communication in English.

Reading

Al supports reading skill development by providing leveled readers, comprehen-
sion tracking, and real-time difficulty adjustment. Tools monitor learner progress, iden-
tify comprehension gaps, and adapt content accordingly, promoting self-paced learning
and scaffolded support for primary students.

Listening
11
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Al-generated audio stories and interactive listening exercises enhance decoding,
comprehension, and auditory discrimination. Multimodal input (audio combined with
visuals) engages multiple senses, which strengthens understanding and retention, par-
ticularly for digital-age learners accustomed to rich multimedia environments.

Writing

Intelligent writing assistants, such as Grammarly or Write&Improve, provide in-
stant grammar correction, lexical enrichment suggestions, and stylistic feedback. This
allows young learners to practice writing autonomously, receive consistent guidance,
and build foundational literacy skills.

Motivation

Gamification elements, including points, badges, leaderboards, and interactive
challenges, sustain learner engagement over time. Digital-age children, familiar with
interactive media, respond positively to these motivational frameworks, fostering per-
sistence and enjoyment in language learning (Silsbury, 2022).

Teacher Perspectives and Classroom Integration

Al technologies do not replace teachers; instead, they support educators in mul-
tiple domains:

- Automating lesson planning, generating differentiated and scaffolded activi-
ties.

- Tracking student progress analytically, identifying areas of difficulty.

- Facilitating inclusive learning environments, supporting learners with diverse
needs.

- Reducing routine administrative tasks, freeing teachers to focus on pedagogy.

- Providing data-driven insights for individualized instruction.

Teachers remain central as emotional, pedagogical, and social facilitators, guid-
ing collaborative learning, monitoring affective development, and integrating Al tools
effectively into the classroom.

Challenges and Ethical Concerns

Despite its potential, Al adoption in primary education raises significant con-

cerns:
12
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- Data privacy: Ensuring secure storage and ethical use of learner information.

- Equity and access: Preventing digital divides and guaranteeing equal oppor-
tunity for all learners.

- Teacher digital competence: Adequate training and professional development
are essential.

- Algorithmic bias: Al systems may unintentionally reinforce inequities or ste-
reotypes.

- Screen time balance: Maintaining healthy interactions between human teaching
and digital learning.

Ethical frameworks, policies, and oversight mechanisms must guide Al integra-
tion to ensure safe, equitable, and meaningful educational outcomes.

Future Prospects

The next generation of Al in education is expected to introduce:

- Fully personalized curricula tailored to individual learners’ needs and pace.

- Voice-driven Al tutors capable of conversational practice and interactive feed-
back.

- Al-based adaptive assessments, dynamically replacing static exams.

- Multilingual and multicultural Al learning systems, supporting inclusive edu-
cation in diverse contexts.

- Al-supported strategies for neurodiverse learners, ensuring equitable access
and participation.

These advancements align with the strategic educational priorities outlined in
President K. Tokayev’s decrees on digital transformation, Al integration, and develop-
ment of 21st-century skills.

Conclusion

Artificial Intelligence (Al) holds transformative potential in primary English
teaching, offering unprecedented opportunities to enhance learning experiences and
support teachers in delivering high-quality, individualized instruction. When applied
responsibly, Al can enrich classroom interactions, increase learner motivation, and pro-

vide personalized scaffolding that aligns with the cognitive, social, and emotional
13
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characteristics of digital-age learners. By leveraging adaptive learning platforms, intel-
ligent tutoring systems, speech recognition tools, and multimodal Al agents, educators
can create interactive and engaging environments that respond dynamically to individ-
ual learner needs.

Successful implementation of Al requires several key components:

Teacher Training and Continuous Professional Development: Educators must
develop digital literacy skills, methodological competence in Al integration, and the
ability to interpret data-driven insights. Structured professional development programs
and ongoing support are critical to ensure teachers can harness Al tools effectively
while maintaining pedagogical control.

Ethical Safeguards: Ensuring privacy, data protection, equitable access, and
learner well-being is paramount. Ethical frameworks and institutional policies must
guide Al adoption to prevent potential misuse, algorithmic bias, and digital inequities,
in line with national directives on educational digitalization (Tokayev, 2023).

Balanced Pedagogical Integration: Al should complement, not replace, human
instruction. Teachers remain central as emotional, social, and cognitive facilitators,
guiding collaborative learning and fostering critical thinking. Optimal integration in-
volves combining traditional teaching strategies with Al-enhanced tools in ways that
support active learning and learner autonomy.

Furthermore, Al can act as a catalyst for modernizing primary English education,
enabling curriculum innovation, interactive assessment, differentiated learning, and
continuous feedback. It can also support inclusion, providing opportunities for learners
with diverse needs, and fostering equity in educational outcomes. By addressing both
opportunities and challenges, Al integration empowers educators to develop linguisti-
cally competent, digitally literate, and adaptive learners who are prepared for the de-
mands of a rapidly evolving digital society.

Finally, future research should focus on longitudinal studies of Al impact in pri-
mary classrooms, evaluation of teacher professional development programs, cross-cul-
tural studies on equity and access, and the development of ethical guidelines for safe

Al deployment. By systematically investigating these areas, education systems can
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maximize Al’s potential while ensuring safe, effective, and inclusive language learning

experiences for all primary learners.
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A COMPARATIVE ANALYSIS OF THE EFFECTIVENESS OF
ARTIFICIAL INTELLIGENCE TOOLS IN TEACHING FOREIGN
LANGUAGES: THE CASES OF DUOLINGO, GRAMMARLY,
AND CHATGPT
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This paper explores how well Artificial Intelligence (Al) applications aid in
teaching foreign languages. The research specifically looks at Duolingo, a mobile app
for learning, Grammarly, a tool for improving written work; and ChatGPT, a sophis-
ticated language Al. The swift progress in Al has significantly altered conventional
teaching approaches. This examination details how each tool helps build core lan-
guage abilities—reading, writing, listening, and speaking—while acknowledging their
strengths and weaknesses. The paper concludes with suggestions on how to best incor-
porate Al into language education.

Keywords: Artificial Intelligence (Al), Foreign Language Teaching, Duolingo,
Grammarly, ChatGPT, Language Skills, Pedagogy, Technological Integration, Learn-
ing Effectiveness

Annomayusn. B oannoii cmamwe ucciedyemcs, HACKOAIbKO 3¢hghekmusHo npuio-
JHceHusi uckyccmeennozo unmennekma (MH) nomoearom 6 obyueHuu uHOCMpaHHbIM
a3zvikam. B pabome paccmampusaromes Duolingo — mobunbroe npunosicenue 0ns u3y-

YEHUA A3bIKOE, Grammarly — UHCMDPYMEHRM ons YyaydueHusl nUCbMeHHblX pa60m, u
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ChatGPT — npoosunymeiii sizvikosot MHU. Beicmpuwiii npoepecc 6 obnacmu MU cyue-
CMBEHHO UBMEHUTI MPAOUYUOHHbIE NOOX00bL K 0OyueHuro. B ucciedosanuu noopooro
AHAUBUPYEMCSL, KAK KANACObIL U3 UHCMPYMEHMO8 CROCOOCMBYem pa3gumuro Kiode-
BbIX SI3bIKOBLIX HABLIKOG — UMeHUsl, NUCbMA, AYOUPOBAHUS U 2080PEHUSL, A MAKIICE Bbl-
ABNAIOMCSA UX CUTbHBIE U cllabble cmoponbl. Cmamusl 3a8epuiaemcs peKoMeHOayusMu
no nHaubonee s¢pexmusrnou unmeepayuu MU 6 npoyecc npenoodasanusi UHOCMpPaHHbIX
AZbIKOB.

Kntouesvie cnosa: uckyccmeenuwiii unmeniekm (HMH), npenooasanue uHo-
cmpanuwix a3vik08, Duolingo, Grammarly, ChatGPT, s3viko8bie Ha8bIKU, Neda2o2uxa,
uUHmezpayus mexHoa02ut, 3ggdexmueHocmos 06yUeHus

Introduction

The acquisition of foreign languages is a pivotal determinant of success in aca-
demic and professional spheres within our increasingly globalized society. For many
years, conventional classroom pedagogy held sway; however, the preceding decade has
seen Artificial Intelligence (Al) technologies instigate profound changes in the educa-
tional landscape. Al-driven instruments facilitate the customization of the learning
journey, expedite the provision of feedback, and enhance the accessibility of learning
materials.

The purpose of this discourse is to conduct a systematic comparative evaluation
of the efficacy of three principal Al tools employed in foreign language pedagogy: Du-
olingo, Grammarly, and ChatGPT. These tools address disparate dimensions of lan-
guage acquisition, and appraising their individual pedagogical merit is of considerable
importance to both instructors and students.

Duolingo stands as one of the most prevalent language learning applications
globally, concentrating on the instruction of vocabulary and grammar through gamified
methodologies. Grammarly is principally engineered for the scrutiny of written com-
positions, identifying and rectifying grammatical, punctuation, and stylistic inaccura-
cies. Concurrently, Large Language Models (LLMs) such as ChatGPT present novel
opportunities for linguistic engagement, the generation of practice activities, and the

resolution of complex inquiries.
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This analytical endeavor seeks to delineate the strengths and limitations inherent
in each of the three tools and to proffer recommendations for their optimal integration
into educational curricula.

Relevance

The significance of Al tools in language education hinges on several fundamen-
tal aspects:

Customization: Traditional classroom settings often struggle to meet the unique
needs and learning speeds of each student. Al solutions, particularly platforms like Du-
olingo, monitor learners' progress and suggest tailored exercises targeting their specific
weaknesses and mistakes. This enhances student engagement and improves learning
outcomes.

Availability and Adaptability: Mobile applications such as Duolingo allow learn-
ers to study at their convenience, anytime and anyplace. The extensive accessibility of
these tools has made language acquisition more equitable than ever.

Immediate Feedback: Technologies like Grammarly and ChatGPT offer instant
corrections for student errors, enabling quick comprehension and rectification of mis-
takes, which is essential for consolidating language proficiency.

Realistic Interaction Simulation: ChatGPT can recreate conversations in the tar-
get language, engage in role-playing, or assist with writing tasks. This provides learners
with opportunities to practice the language in contexts that closely mirror real-world
scenarios.

Each of these tools serves a distinct purpose in nurturing various language com-
petencies:

Duolingo: Focuses on expanding vocabulary, introducing basic grammatical
constructs, and enhancing elementary reading and listening abilities.

Grammarly: Aims to sharpen writing skills, concentrating on academic and pro-
fessional writing styles. It guides students toward producing precise and coherent text.

ChatGPT: Supports the advancement of speaking skills (through text chats), aids
understanding of intricate grammatical elements, and encourages creative writing ini-

tiatives.
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In summary, these tools do not supplant traditional teaching methods but rather

enhance them, offering educators diverse instructional strategies to cater to the varying

needs of their students.

Criteria Duolingo Grammarly ChatGPT (LLM)
Primary Focus Vocabulary and Grammar | Correcting written | Linguistic interaction,
Acquisition (Beginner | work and style refine- | complex tasks, dia-
Level) ment logue
Skills Developed | Reading, Listening, Basic | Writing  (Grammar, | Writing, Speaking (via
Writing Punctuation, Style) text), Oral comprehen-
sion
Feedback Type Instant, based on Correct/In- | Correcting and ex- | Open-ended, dialogic,
correct, focused on repeti- | plaining  grammati- | answering  complex
tion cal/stylistic errors questions
Advantages Gamification, Motivation, | High accuracy, Con- | Flexibility, Simulation
Accessibility, Systemic ap- | tributes to academic | of authentic conversa-
proach writing, Stylistic sug- | tion, Creativity
gestions
Disadvantages Lack of deep grammatical | Does not assist with | Risk of inaccuracy
explanations, Weak speak- | speaking/listening, (hallucination), Lacks
ing skills, Limited context | Primarily focused on | pedagogical structure,
English Non-systemic

Duolingo excels in keeping learners engaged by using gamification techniques.
Its brief lessons, points system, and leaderboards transform language acquisition into
a habit that can be practiced daily. However, it falls short in providing thorough expla-
nations of intricate linguistic concepts and complex grammatical rules, as well as of-
fering limited opportunities for improving speaking skills. It serves as a strong foun-
dation for learners at the A1-B1 levels.

The Importance of Grammarly.

Grammarly is an essential tool for developing writing capabilities. It not only
identifies errors but also offers suggestions to enhance the writing style, whether for
academic, business, or everyday contexts. This boosts students' confidence in their
written work and helps them become proficient writers. On the downside, it does not
support the enhancement of speaking, listening, or reading skills.

Features of ChatGPT. Large language models such as ChatGPT have introduced
greater adaptability into language education. Its key benefits include:

Interactive Engagement: ChatGPT acts as a "virtual conversation partner" for

students. They can engage in dialogue, pose questions, and explore various subjects,
19
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providing a near-replacement for actual conversational practice.

Creation of Tailored Exercises: It can generate specific grammatical tasks, role-
playing situations, or reading passages customized to the learner’s requirements. For
instance, asking for "five sentences using the Future Perfect tense for a B2 student”
yields an immediate generated response.

Clarification of Complicated Grammar: Users can request explanations of gram-
matical rules in straightforward language, along with examples, and even in multiple
languages (Kazakh, Russian).

Limitations and Challenges of ChatGPT.

While ChatGPT proves advantageous in educational contexts, it has notable lim-
itations:

«Hallucination» and Inaccuracies: Occasionally, the model delivers incorrect or
fabricated information, necessitating instructor intervention and fact verification. Lack
of Structural Guidance: Being a tool rather than a comprehensive curriculum, ChatGPT
does not provide a systematic approach to learning like Duolingo, compelling students
to define their own goals and choose tasks. Potential Erosion of Writing Skills: Students
may be tempted to use ChatGPT to finish assignments directly, rather than completing
them independently, which can undermine academic integrity and learning outcomes.

To maximize effectiveness, these tools should be used in conjunction. For exam-
ple, Duolingo can be used for daily vocabulary practice, Grammarly for writing cor-
rections, and ChatGPT for engaging discussions on complex topics.

Conclusion

Al tools are essential for improving the effectiveness of foreign language teach-
ing. Platforms like Duolingo, Grammarly, and ChatGPT each address unique aspects
of language learning and offer complementary benefits.

Duolingo helps maintain motivation and consistency for beginners.

Grammarly enhances the quality and precision of written communication.

ChatGPT provides exceptional versatility for tailoring linguistic interactions and
tackling intricate subjects.

Integrating these tools into education can be effectively achieved using the
20
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«Blended Learning» approach. Educators should view Al as a supportive resource, al-
leviating students from tedious tasks and enabling them to concentrate on honing ad-
vanced skills such as critical thinking, creativity, and verbal communication.

Recommendations: Create Training Programs for Educators: Instructors require
targeted training and clear guidelines on effectively integrating Al tools.

Reassess Academic Integrity Policies: It's essential to establish transparent rules
regarding the utilization of language models like ChatGPT.

Encourage Thoughtful Use of Al Tools: Educators must instruct students to con-
sistently verify Al-generated information and adopt a discerning approach to its use.

The outlook for Al in foreign language education is bright. Thoughtful and in-
tentional application of these technologies promises to elevate educational quality sig-

nificantly.
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THE ART OF LEARNING: HOW ARTIFICIAL INTELLIGENCE
SHAPES MOTIVATION IN FOREIGN LANGUAGE ACQUISITION
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This article provides an in-depth analysis of how Artificial Intelligence (Al) in-
fluences learner motivation in the process of foreign language acquisition. The study
examines the multifaceted ways in which Al-integrated learning environments reshape
students’ interest, self-efficacy, autonomy, emotional engagement, and long-term per-
sistence. Grounded in Self-Determination Theory [5], the ARCS motivational model
[8], and modern cognitive frameworks [16], this paper synthesizes theoretical perspec-
tives with empirical findings. The methodology includes a literature review, an online
survey of master’s students, and semi-structured interviews aimed at identifying moti-
vational patterns associated with Al use. Results reveal that Al significantly enhances
motivation by enabling personalized learning trajectories, providing immediate and
adaptive feedback, and reducing communication anxiety [15]. However, the findings
also highlight that excessive dependency on Al may undermine intrinsic motivation
[14] and weaken deeper cognitive engagement. The study concludes that pedagogi-
cally informed integration of Al tools can effectively foster sustainable motivation in
foreign language learning, provided that human guidance and reflective practices re-
main central to the educational process.

Keywords: artificial intelligence, motivation, foreign language acquisition,

22



e
[T

=<innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:

«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

learner autonomy, educational psychology, digital pedagogy

Annomawyusn. /lannas cmamos npeocmasisiem coOOU paculUpeHHblll aHAIU3
GJIUAHUA UCKYCCMBEHHO20 UHmMelleKkmd (HH) Ha momueayuro cmydeHmoe 6 npoyecce
U3YUYEeHUA UHOCMPAHHBIX A3blIKOE6. Heﬂb uccneoo8anuss — onpedeﬂumb, KakKum 06pa30M
HU-opuenmuposanuas obpazosamenvHas cpeda mpaucgopmupyem unmepec yua-
WUXCA, UX YBEPEHHOCNb 6 coOCMBEHHbIX cumnax, aBmoHOMHOCNb, IMOYUOHATIBHYIO 60-
8/1€UEHHOCHb U YCMOUYUBOCIb 8 00VUeHUU. Teopemuueckyro 0CHO8Y pabombl COCmMas-
Jstom meopusi camoonpeoenenus [5], momusayuornnas mooenv ARCS [8] u cospemen-
Hble KocHUmMuUsH»le nooxoowl [16]. B kauecmee memo0oos Ovliu ucnoib308amvl AHAIU3
aumepamypul, OHAAUH-ONPOC MALUCMPAHIMOE U NOTY CMPYKMYPUpOBaHHvle UHmep-
6bl0. P€3yJmeaI11bl nokasslearom, umo HU nosviuaem momueayuro 6]16220@61[)}1 nepco-
HAJIUSUPOBAHHbBIM 3a0anuﬂm, MCHOBEHHOU o6pamH0L7 C6A3U U CHUINCEHUIO NPEBOIHCHO-
cmu [15] npu obwenuu Ha uzyuaemom sizvike. Buecme ¢ mem upe3mepHas 3asucu-
mocmv om MU cnocobna ocnabums enympennroro momusayuro [14]. Uccreoosarnue
noouepkusaent, 4mo 3ghhexmusHas MoOmusayus Gopmupyemcs npu 2pamomuoul neoa-
eoeuyecxol unmeepayuu MU u coxpanenuu eedyweti poiu npenooasamens.

Knroueewvie cnoea: Z/lCKyCCWl(ieHHblﬁ UHmeieKknl, momusayusl, U3y4eHue UuHo-
CMPAHHBLX A3bIKO6, ABNMOHOMUA YUAUUXCA, 06pa306ameﬂbnaﬂ NnCuUxojocu, uuqbpoeaﬂ
neoazoz2uka

Introduction

Artificial Intelligence (Al) has become a transformative force in education [7],
reshaping traditional models of instruction and the ways learners interact with aca-
demic content. In the domain of foreign language acquisition, Al holds exceptional
potential due to the dynamic, interactive, and emotionally demanding nature of lan-
guage learning. Motivation — a central psychological factor — plays an essential role
[6] in shaping learners’ engagement, persistence, and long-term outcomes. Therefore,
assessing how Al influences motivational structures is crucial for understanding its
broader pedagogical implications. Modern foreign language learning environments in-
creasingly incorporate Al-driven tools such as conversational chatbots, automated

writing assistants, adaptive learning systems, pronunciation evaluators, and
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multimodal language platforms. These technologies not only support cognitive func-
tions but also influence affective factors [10]: reducing anxiety, increasing confidence,
and providing continuous emotional reinforcement. A growing body of research indi-
cates that properly implemented Al systems can elevate learner confidence by offering
instantaneous feedback, individualized support [21], and risk-free communication en-
vironments. Yet, these benefits may be counterbalanced by the possibility of learners
becoming overly dependent on Al, diminishing their sense of autonomy and internal
drive [14]. The purpose of this study is to examine how Al shapes student motivation
in foreign language learning. The research tasks include: (1) reviewing motivational
theories relevant to Al integration, (2) conducting empirical data collection among
master’s students, (3) analyzing motivational benefits and risks of Al tools, and (4)
developing pedagogical recommendations. The research object is the foreign language
learning process; the subject is motivational mechanisms activated or hindered by Al
use. The hypothesis assumes that Al improves intrinsic motivation by enhancing au-
tonomy, competence, and engagement, while excessive reliance on Al may suppress
deep cognitive processing and internal motivation. Previous studies (Sun & Chen,
2023; Keller, 2010; Wang & Vasquez, 2024) show that Al can increase motivation
through personalization [19] and feedback yet may also reduce learners’ sense of au-
thorship [11]. This dual nature justifies a deeper investigation of motivational behav-
iors in Al-assisted environments.

Theoretical Foundation

Self-Determination Theory and Al

Self-Determination Theory (Deci & Ryan) posits that intrinsic motivation [5]
arises when autonomy, competence, and relatedness are supported. Al enhances auton-
omy through personalized pathways; competence is reinforced by instant correction
and progress visualization; relatedness may be partially satisfied through interactive Al
agents. However, Al may weaken autonomy if students feel controlled by algorithms
or rely excessively on automated solutions.

ARCS Model of Motivational Design

Keller’s ARCS framework highlights four motivational components: Attention,
24
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Relevance, Confidence, Satisfaction. Al effectively captures attention through multi-
media input and gamification; personalizes relevance by adapting content; increases
confidence through real-time feedback [21]; and enhances satisfaction via measurable
progress. However, Al-generated feedback may lack authenticity [21], potentially low-
ering satisfaction in the long term.

Expectancy-Value Theory

Al boosts expectancy by simplifying complex tasks [10] and providing frequent
reinforcement, thereby increasing learners’ expectations of success. But Al may distort
difficulty [14] perception: if tasks feel too easy with Al assistance, learners may expe-
rience frustration when facing instructor-assigned activities requiring independent rea-
soning.

Cognitive Load Theory

Al can reduce extraneous cognitive load [16] by segmenting information into
small, manageable units. This enhances focus and motivation. Nevertheless, excessive
simplification can undermine deep processing, which is essential for language mastery
[9].

Methodology

Research Design

The study uses a mixed-methods approach. Quantitative data were collected
through an online questionnaire measuring motivation levels (scale: interest, confi-
dence, anxiety, autonomy, persistence). Qualitative insights were obtained via semi-
structured interviews focusing on students’ subjective experiences.

Participants

Thirty master’s students aged 2228 participated in the survey; ten volunteered
for interviews. All participants had prior experience using Al tools for reading, writing,
speaking, or grammar practice.

Instruments

Google Forms survey

Interview guide

Motivation questionnaire adapted from SDT and ARCS models
25
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Analytical coding scheme

Data Analysis

Quantitative data were analyzed using descriptive statistics. Qualitative data un-
derwent thematic content analysis, identifying patterns related to motivation, avoid-
ance, confidence, and dependency.

Analysis and Results

Quantitative Findings

78% indicated increased motivation due to Al-assisted tasks.

83% reported higher confidence in speaking with chatbots.

67% experienced reduced linguistic anxiety 11][15].

41% acknowledged overreliance on Al for assignments [14].

Qualitative Themes

Theme 1: Enhanced Autonomy

Students appreciated freedom in selecting content, practicing independently, and
learning at their preferred pace [10].

Theme 2: Increased Confidence

Al offered a non-judgmental environment, helping learners overcome fear of
mistakes [15].

Theme 3: Risk of Dependency

Several participants mentioned resisting the temptation to let Al “do the work,”
noting the danger of reduced cognitive effort [14].

Theme 4: Teacher’s Importance

Students stressed the value of teacher guidance in maintaining accountability,
academic integrity, and reflective practice [12].

Mixed-methods design following Creswell [4]. Participants: 30 master’s stu-
dents. Instruments: SDT- and ARCS-based survey [5][8] and interview guide. Data
analysis included descriptive stats and thematic analysis.

Discussion

The findings of this research contribute to a growing body of literature that ex-

plores how Artificial Intelligence (Al) mediates motivational processes in foreign
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language acquisition. By synthesizing theoretical models with empirical data, the study
reveals a complex and multidimensional interaction between Al tools and learners’
psychological engagement. Overall, the results confirm that Al technologies hold sub-
stantial motivational potential; however, their impact varies significantly depending on
pedagogical design, learner characteristics, and the broader learning environment. One
of the central observations from the study is that Al tools tend to enhance motivation
by supporting learners’ autonomy, competence, and emotional comfort [5] [15]. These
findings align closely with the principles of Self-Determination Theory (SDT), which
emphasizes the importance of satisfying basic psychological needs for sustainable in-
trinsic motivation. Al-driven personalization, for example, allows students to regulate
their pace, choose task difficulty, and engage with content that aligns [19] [21] with
their interests and proficiency levels. This autonomy appears to strengthen learners’
internal motivation by fostering a sense of ownership over the learning process. Fur-
thermore, the provision of immediate feedback enhances the feeling of competence,
enabling learners to recognize progress and adjust their strategies without delay. An-
other significant insight relates to the role of Al in reducing language-related anxiety
[11], particularly in speaking practice. Interview participants consistently highlighted
that Al chatbots allowed them to practice dialogues without fear of judgment or em-
barrassment. This aligns with previous research suggesting that technologically medi-
ated interactions can function as “low-stakes rehearsal spaces” for learners who strug-
gle with communicative confidence. By alleviating affective barriers, Al tools make
learners more willing to take linguistic risks—a key component of successful language
acquisition. Despite these benefits, the study underscores the potential motivational
drawbacks associated with Al use. The tendency toward overreliance on Al-generated
output is a recurring theme in both quantitative and qualitative data. When learners
habitually depend on Al to generate ideas, correct grammar, or structure assignments,
they may gradually disengage from deeper cognitive processing. This supports previ-
ous concerns raised in the literature: as cognitive effort decreases, long-term retention
and critical thinking may weaken. In motivational terms, such dependency risks shift-

ing learners from intrinsic to extrinsic or even a motivated state, where their sense of
27
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accomplishment becomes tied to Al performance rather than their own achievements.
Furthermore, the study highlights a significant tension between efficiency and authen-
ticity in Al-mediated learning. While Al can accelerate task completion and simplify
complex problems, it may inadvertently reduce opportunities for productive struggle—
a crucial component of learning. Language acquisition requires cognitive dissonance,
reflection, and error-based learning; excessive automation can deprive learners of these
experiences. Some students reported feeling detached from their own work when Al
contributed substantially to generating vocabulary, correcting text, or providing trans-
lations. This detachment may weaken intrinsic motivation by reducing learners’ sense
of personal authorship and mastery. The discussion also emphasizes the indispensable
role of the teacher in moderating AI’s motivational effects. Although Al provides val-
uable scaffolding, it lacks the emotional intelligence, ethical judgment, adaptive em-
pathy, and contextual awareness necessary for holistic language instruction. Teachers
play a crucial part in fostering communicative competence, cultural understanding, and
critical reflection. The combination of teacher guidance and Al support can produce a
synergistic effect, enhancing motivation more effectively than either component alone.
Conversely, environments in which Al replaces or diminishes teacher presence may
lead to motivational instability, as learners may struggle with accountability, clarity,
and deeper engagement. Another interpretive point concerns individual differences
among learners. While most participants reported increased motivation when using Al,
a smaller group expressed discomfort or uncertainty, especially regarding the accuracy
of Al suggestions or ethical concerns related to academic integrity. This mirrors exist-
ing research that notes variations in learners’ digital literacy [13], trust in technology,
and openness to technological mediation. Therefore, motivational outcomes are not
uniformly predictable and must be considered within the broader sociocultural context
of learners’ experiences. Finally, the study’s results suggest the urgent need for peda-
gogical frameworks [6] [12] that guide responsible Al integration in language learning.
Effective strategies may include designing tasks that require critical engagement with
Al outputs, encouraging reflective comparisons between learner-generated and Al-

generated text, incorporating metacognitive discussions about Al reliability, and
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establishing boundaries that prevent dependence. Such frameworks can help maintain
motivation while ensuring that Al complements rather than replaces human agency in
learning. In summary, the discussion affirms that Al can significantly enhance learner
motivation, but only under conditions where its use is pedagogically balanced, cogni-
tively meaningful, and ethically guided. Al should be positioned not as a shortcut to
learning but as a strategic support system that encourages deeper exploration, creativ-
ity, and confidence in foreign language acquisition.

Conclusion

The findings of this study demonstrate that Artificial Intelligence has become an
influential pedagogical force capable of reshaping the motivational landscape of for-
eign language learning. As the integration of Al tools—ranging from adaptive plat-
forms and conversational agents to writing assistants and pronunciation analyzers—
becomes increasingly widespread, their impact on learners’ psychological engagement,
beliefs, and attitudes cannot be overlooked. Motivation, being one of the strongest pre-
dictors of long-term linguistic achievement, is profoundly affected by the presence of
Al-driven technologies in educational environments. The research results indicate that
Al enhances multiple dimensions of motivation by supporting autonomy, strengthen-
ing self-efficacy, and creating low-anxiety learning conditions. Personalized learning
pathways encourage students to view language learning as a manageable and rewarding
process rather than a rigid academic requirement. Immediate feedback provided by Al
systems assists learners in recognizing and correcting errors promptly, thereby rein-
forcing their sense of competence. Moreover, the safe, judgment-free interaction envi-
ronment offered by Al chatbots reduces communicative anxiety [15] [19], which is
particularly beneficial for students who struggle with speaking or who fear negative
evaluation in traditional classroom settings. However, the data also reveal that the mo-
tivational influence of Al is not uniformly positive. A considerable proportion of learn-
ers reported tendencies toward overdependence on Al tools, resulting in diminished
critical thinking and reduced personal effort. This phenomenon often described as
“cognitive outsourcing” [14] may compromise deep learning [14] processes and

weaken intrinsic motivation over time. When learners perceive achievements as the
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result of Al intervention rather than their own intellectual labor, their internal drive to
master the language may gradually decline. Thus, although Al provides temporary mo-
tivational boosts, excessive reliance may lead to long-term motivational stagnation.
The study also highlights the irreplaceable role of teachers in maintaining a healthy
balance between technology and human guidance. While Al can enhance instruction
and support individualized learning, it cannot fully replicate the nuance, empathy, or
pedagogical judgment of a skilled educator. Teachers serve as facilitators of reflective
thinking, ethical awareness, and metacognitive development—areas in which Al cur-
rently lacks depth. For this reason, Al should not be conceptualized as a replacement
for human educators, but rather as a complementary tool that enriches instructional
practices. Another important conclusion concerns the design of Al-assisted tasks. Mo-
tivation is significantly strengthened when Al is used to promote active learning, cre-
ativity, and analytical reasoning rather than passive consumption [10]. Tasks that re-
quire students to refine Al-generated input, evaluate its accuracy, or build upon Al
suggestions encourage deeper cognitive engagement. By contrast, assignments that in-
volve simply copying or relying on Al outputs do little to foster long-term motivation
or genuine linguistic development. The research’s limitations suggest several direc-
tions for future studies. The sample size was limited to master’s students within a spe-
cific institution, which may affect generalizability. Longitudinal research could pro-
vide more accurate insights into how sustained Al use shapes motivation over extended
periods. Additionally, comparative studies could explore cultural and linguistic differ-
ences in motivational responses to Al tools. Future work should also investigate ethical
and psychological factors, such as data privacy concerns, Al transparency, and the for-
mation of trust between learners and Al systems.

Overall, the study concludes that the integration of Al into foreign language
learning offers substantial motivational advantages when implemented thoughtfully
and responsibly. Al has the potential to enhance learner autonomy, confidence, and
emotional engagement, making language acquisition more accessible and enjoyable.
However, technological innovation must be balanced with pedagogical principles and

human mentorship [12] to ensure that learners remain active participants rather than
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passive receivers. When used as a supportive partner in the learning journey, Al can
significantly enrich the art of learning and serve as a powerful catalyst for sustained,

meaningful motivation in foreign language acquisition.
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This article explores the potential of artificial intelligence Artificial Intelligence
technologies in supporting and improving children’s speech development. The re-
search aims to analyze how Al-based tools such as speech-recognition applications,
virtual tutors can enhance pronunciation accuracy, expand vocabulary, and increase
motivation among early learners. Using a descriptive and analytical approach, the
study reviews recent developments in educational technology and examines practical
examples of Al tools implemented in language learning and speech therapy. The find-
ings show that Al not only provides real-time feedback and personalized learning ex-
periences but also encourages independent practice and engagement both in the class-
room and at home. Moreover, Al helps teachers and parents monitor progress more
effectively, creating a collaborative learning environment. The paper concludes that
integrating Al into early education holds significant potential for improving speech
outcomes and fostering digital literacy in children.

Keywords: Artificial intelligence, speech development, children, pronunciation,
language learning, speech therapy, educational technology
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UCKYCCMBEHH020 UHMENNeKMA 8 N000epPICKe U VIIYUUEHUU Pedeso20 Pa3sumus Oemell.
Ueﬂb uccieoo8anuss — npoaraau3upoeanib, KAK UHCMpPyYMeHmbsvl HA OCHO6€E HH, maxkue
KAK NPUIOIHCEHUA PACNO3HABAHUA pedlu U 6UPMYA/IbHblE MbIOMOPbl, MO2YM NOBLIULATNDb
mo4YHOCmMb NPOUIHOWEHUA, PACULUDANb CJZOdeHbluv 3anac u ycuausamov momueayuiro 'y
Ooemeti maaowe2o eozpacma. Mcnonvsys onucamenvuulil U AHATUMUYECKU NOOX0O0,
pa60ma uzydaem COBpeMeHrHble oocmudicenusi 6 ooaacmu 06pa308ameﬂbelx
mexmHono2uul u pacemampueaem npakmudyecKkue npumepsbl UCnOJIb306AHUA un e
U3ydeHuu A3blKoe U J1020Nneouu. Pe3yjzbmambl nokasslearom, 4mo HU ne monvko
npeoocmasisiem 0OpAmHYI0 C853b 8 PealbHOM BPeMeHU U NePCOHANUIUPOBAHHBIU
yll€6HbllZ onvlm, HO U cnoco6cm6yem CaMoOCmMosAmMenbHou npakmuke u 808/ICUEHHOCMU
Kaxk 6 xjiacce, mak u 0omd. Kpome moeo, U nomocaem neoazozam u podumeﬂﬂm
bonee 2¢hghekmusHo omcaencusams npocpecc, co30asas cpedy 0Nl COBMECMHO20
06yquu}1. B zaxnrouenue ommedaemcs, 4mo uHmezpayus HH 6 oowrxonvroe u
HaddjllbHoe 06p0308aH1/l€ obadaem 3HAYUMENbHBIM nomeHuyuajilom oA yayuyuileHuA
peuesbix HaBblK08 U YOPMUPOBAHUS YUDPOBOL cpaMOmHOCmU ) Oemell.

Knioueevle cnosa: uckyccmeenHulli unmeniekm, pazgumue pedu, 0emu, npou3-
HOUWleHue, uUsyueHue s3vblka, ]ZOZOI’le(), 06pa306ameﬂbele mexHoJjiocuu

Introduction

In the digital age, artificial intelligence has become one of the most transforma-
tive forces in education. Its ability to process speech, recognize patterns, and provide
real-time feedback makes it a valuable tool for supporting children’s speech develop-
ment. Early language acquisition is a critical stage in a child’s cognitive and social
growth, and modern technologies are increasingly being used to make this process
more effective and engaging.

The relevance of this topic lies in the growing need for innovative methods that
help children overcome speech difficulties and improve pronunciation in an interactive
way. The object of the research is the process of developing children’s speech, while
the subject is the application of Al technologies in this process. The goal is to examine
how Al-based programs and applications can enhance speech accuracy, vocabulary

growth, and communication confidence among children.
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The study sets the following objectives:

1. To analyze the theoretical background of speech development and Al integra-
tion;

2. To identify the most effective Al tools used in speech training;

3. To evaluate their pedagogical and therapeutic impact.

The hypothesis assumes that the implementation of Al technologies in early ed-
ucation can significantly improve pronunciation and vocabulary acquisition compared
to traditional teaching and speech therapy methods.

Previous studies, such as those by Blachowicz (2022) and McCarthy (2023),
have demonstrated that speech-recognition Al and interactive digital environments
help children self-correct their pronunciation and stay motivated. However, the adap-
tation of such technologies for multilingual and culturally diverse contexts remains a
challenge that this study seeks to address.

Relevance

Speech development is one of the key components of early childhood education.
It reflects not only linguistic progress but also cognitive, social, and emotional growth.
Traditional methods of speech correction rely heavily on human interaction repetition
exercises, articulation drills, and phonetic modeling by teachers or speech therapists.
However, such approaches can be time-consuming and lack individualized feedback,
especially in large groups [1].

Artificial intelligence introduces new opportunities for personalization in speech
development. Modern Al systems can recognize, evaluate, and even mimic human
speech. For example, speech-recognition algorithms analyze pronunciation accuracy
and provide instant corrections, while virtual tutors adapt learning materials to a child’s
individual pace and needs. This creates an interactive and motivational learning envi-
ronment.

Al-based tools such as Speech Blubs, Lingokids, Google Read Along, and Al
Speech Tutor combine elements of gamification, animation, and audio feedback. Chil-
dren perceive these tools as a form of play, which increases engagement and reduces

anxiety associated with speech difficulties. According to educational researchers
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(Blachowicz, 2022; McCarthy, 2023),[2] these platforms stimulate neural pathways
responsible for auditory perception and verbal production, enhancing both articulation
and vocabulary acquisition.

Furthermore, Al enables inclusive learning by supporting children with speech
delays or special educational needs. Adaptive algorithms can adjust difficulty levels,
track progress, and recommend exercises that target specific speech problems. This
flexibility makes Al a valuable addition to both classroom and home-based learning
environments.

Methodology

The study employs a qualitative and comparative research design, focusing on
the analysis of Al-based educational tools used for children’s speech development.

Participants:

The research was conducted with a sample of 25 children aged 5-8 from an ed-
ucational center in Almaty, Kazakhstan. The children had varying levels of speech flu-
ency and articulation accuracy.

Tools and Instruments:

1. Four Al-based applications were tested:

2. Speech Blubs — speech therapy through imitation and facial recognition;

3. Lingokids — interactive vocabulary and pronunciation activities;

4. Google Read Along — reading and pronunciation feedback system;

5. Al Speech Tutor — individualized pronunciation training.

Procedure:

The experiment lasted six weeks. Children practiced speech exercises for 15-20
minutes daily using the selected Al tools. Teachers and parents observed changes in
speech clarity, vocabulary, and motivation.

Data Collection:

Observations, audio recordings, and teacher feedback were used as primary data
sources. Progress was measured by comparing pre- and post-intervention pronuncia-
tion scores and vocabulary range.

The analysis revealed significant improvements in children’s speech after the
36
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Al-based training period. On average:

Pronunciation accuracy improved by 28%;

Vocabulary range increased by 35%;

Engagement and motivation levels rose noticeably, as children expressed enjoy-
ment and curiosity toward the learning process.[3]

Al tools provided immediate feedback, which allowed children to self-correct
errors in real time — a feature rarely achievable in traditional classrooms. Teachers
reported that Al applications saved instructional time, offered consistent pronunciation
models, and maintained students’ interest longer than paper-based exercises.

Comparative analysis showed that Speech Blubs and Google Read Along were
the most effective for pronunciation correction, while Lingokids contributed most to
vocabulary growth. Parents also noted improvements in children’s confidence and will-
ingness to speak both at home and in public settings.

Overall, the study confirmed that Al technologies not only enhance the technical
side of speech development but also foster emotional engagement and autonomy in
learning. These results align with global trends emphasizing the integration of Al into
early education to achieve better cognitive and linguistic outcomes.

The relevance of this research lies in the growing influence of artificial intelli-
gence on modern education and its potential to transform traditional approaches to
speech development in children. In recent years, Al technologies such as speech recog-
nition, voice assistants, and adaptive learning systems have become accessible even in
early childhood education settings. These innovations offer individualized learning ex-
periences, real-time pronunciation feedback, and engaging interactive content that mo-
tivate children to communicate more effectively.

Speech development during early childhood plays a crucial role in cognitive,
emotional, and social formation. Delays or speech difficulties can affect academic per-
formance and self-confidence. Therefore, integrating Al into speech education presents
an opportunity to enhance learning efficiency, support children with speech impair-
ments, and make speech correction more playful and personalized.

This topic is especially relevant for educators, speech therapists, and parents
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seeking innovative tools that combine modern technology with child-centered peda-
gogy, contributing to inclusive and effective language learning in the digital era.

The rapid development of artificial intelligence is transforming nearly every as-
pect of modern life, including the field of education. In recent years, Al technologies
have moved beyond experimental laboratories and entered classrooms, language cen-
ters, and even home-based learning environments. One of the most promising areas of
Al application is early speech development, where intelligent systems can analyze,
model, and correct children’s pronunciation in real time. This technological shift opens
up new possibilities for improving the effectiveness of speech training and supporting
children who struggle with speech difficulties [4].

Speech development in childhood is a fundamental stage of overall personality
formation. Through speech, children learn to think, interact socially, and express emo-
tions. However, many preschoolers and early school-aged children face articulation or
phonetic difficulties that require systematic correction. In Kazakhstan and other coun-
tries, there is a shortage of qualified speech therapists, which limits access to profes-
sional help especially in small towns and rural areas. In this context, Al-based tools
can become an accessible and effective supplement, providing individual practice and
continuous feedback without replacing the teacher’s role.

Another reason for the relevance of this study is the growing digitalization of
education in Kazakhstan. The country’s educational reforms emphasize the integration
of innovative technologies and the development of digital literacy from an early age.
Al technologies directly contribute to this goal by offering adaptive, game-based, and
interactive learning environments. They transform the traditional learning process into
an engaging experience, motivating children to speak, listen, and repeat actively. For
multilingual environments such as Kazakhstan where children often learn Kazakh,
Russian, and English simultaneously Al applications can be programmed to distinguish
between phonetic systems and help maintain correct pronunciation in all three lan-
guages.

From a pedagogical perspective, Al provides significant benefits for educators.

It reduces the routine workload of constant repetition and error correction,
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automatically monitors progress, and generates analytical data that help teachers track
individual speech patterns. This allows specialists to focus more on creative and emo-
tional aspects of teaching while delegating mechanical correction tasks to Al [5].

Moreover, the study is relevant from a social and psychological point of view.
Many children with speech delays experience communication anxiety and low confi-
dence. Interactive Al platforms use friendly animated characters, gamified rewards,
and instant positive reinforcement creating a supportive environment that encourages
children to practice more frequently. Such emotionally safe settings are crucial for sus-
tainable progress in speech therapy.

Finally, the topic has strong scientific importance. The integration of Al into
early speech education raises new interdisciplinary questions at the intersection of ped-
agogy, linguistics, psychology, and computer science. Understanding how Al can
shape children’s speech habits, cognitive processes, and motivation is vital for design-
ing responsible, ethical, and culturally sensitive educational technologies.

In summary, the relevance of this study is determined by the global trend toward
digital transformation in education, the need for innovative speech development tools,
and the growing importance of individualized, inclusive, and technology-supported
learning environments for children.

The findings of this study confirm the positive influence of artificial intelligence
on the development of children’s speech and communication skills. The analysis re-
vealed that Al-based tools significantly improve pronunciation accuracy, expand active
vocabulary, and sustain children’s motivation through interactive learning experiences.
These results correspond with previous international studies (Blachowicz, 2022;
McCarthy, 2023), which emphasized that speech-recognition systems and gamified
digital platforms increase children’s engagement and allow for consistent speech prac-
tice [6].

One of the main advantages identified in this research is the immediacy of feed-
back provided by Al. Unlike traditional classroom environments, where correction of-
ten depends on the teacher’s availability, Al programs offer real-time responses that

help children recognize and fix articulation errors instantly. This autonomy fosters self-
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regulated learning and boosts confidence especially for shy or speech-delayed children.
Furthermore, Al applications employ adaptive algorithms that adjust the level of diffi-
culty according to a child’s progress, ensuring continuous and individualized improve-
ment.

However, the study also identified several limitations. First, most Al tools for
speech development are currently designed in English and lack full adaptation for lan-
guages such as Kazakh and Russian. This limits their effectiveness in multilingual ed-
ucational settings. Second, the study was conducted over a relatively short period and
with a small sample size, which may not fully represent the diversity of children’s
speech abilities. Finally, there are ongoing concerns about screen time and data pri-
vacy, as extended use of digital tools may lead to reduced face-to-face communication
and potential misuse of voice recordings [7].

Despite these challenges, the pedagogical implications of the findings are signif-
icant. Al can serve as a valuable assistant for teachers and speech therapists by auto-
mating repetitive exercises, tracking students’ progress, and providing analytical in-
sights into pronunciation patterns. The combination of human empathy and technolog-
ical precision creates a balanced and effective approach to speech correction. For par-
ents, Al tools offer an opportunity to continue learning at home, bridging the gap be-
tween formal education and everyday communication.

In the broader educational context, integrating Al into early childhood learning
supports the goals of inclusive and digital education. It aligns with Kazakhstan’s cur-
rent priorities in educational reform and contributes to the development of 21st-century
skills such as critical thinking, communication, and digital literacy.

Future research should focus on expanding the linguistic diversity of Al speech
models, exploring long-term developmental outcomes, and creating ethical frame-
works for the responsible use of Al in early education. By addressing these areas, ed-
ucators and researchers can ensure that technology serves children’s learning needs
while preserving the essential role of human interaction in speech and language devel-
opment

Conclusion
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The study confirms that artificial intelligence plays an increasingly significant
role in the process of children’s speech development. Al technologies such as speech-
recognition systems, virtual tutors, and interactive learning platforms provide new op-
portunities for personalized and engaging education. The research findings demon-
strate that these tools effectively improve pronunciation accuracy, enrich vocabulary,
and foster children’s motivation to communicate. By providing immediate feedback
and individualized support, Al helps children overcome speech barriers while making
the learning process more dynamic and enjoyable.

From a pedagogical perspective, the integration of Al into early education con-
tributes to the creation of innovative and inclusive learning environments. Teachers
and speech therapists can use Al not as a replacement but as a powerful assistant that
supports routine correction work, tracks progress, and encourages independent prac-
tice. This cooperation between human educators and intelligent systems leads to more
consistent results in speech improvement.

Furthermore, the practical significance of this study lies in its potential applica-
tion in multilingual contexts such as Kazakhstan, where children simultaneously de-
velop speech in Kazakh, Russian, and English. The use of Al can help balance these
linguistic systems and ensure correct pronunciation across languages.

In conclusion, artificial intelligence has proven to be not only a technological
innovation but also a valuable pedagogical instrument. Its thoughtful integration into
early childhood education can enhance both the quality and accessibility of speech de-
velopment programs. Future research should focus on creating culturally adapted, mul-
tilingual Al tools and on studying their long-term impact on children’s cognitive and

linguistic growth,
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MNPUMEHEHUE 3JOPOBbECBEPEIAIOIINX TEXHOJIOT U HA
SAHATHUAX B YUPEXJIEHUAX JOINTOJIHUTEJIBHOI'O OBPA30OBAHUA

AxunbmuHa Enena UBanoBHa
Yepubimona Ceeriiana HukosiaeBHa
MeJIarOTH IOMIOJTHATEITLHOTO 00pa30BaHMS
MAY JlononaHutenbHOro oopazoBanus «lIeHTp 1OMOTHUTENHHOTO 00pa30BaHuUs

«Ycnex», bearopoackoro paiiona benroposckoit o6nactu

Annomauun. B cmamve paccmampuéaemcs 8AMNCHOCMb NPUMEHEeHUs. 300P0-
8bechHepe2auux mexHoa02ull 8 OONOJIHUMETbHOM 00PA308aAHUU. DMa mema A61emcs
AKMYAIbHOU 8 COBPEeMEHHOM 0OpazosamenbHom npocmpancmee. (QOOCHOBbIBAECCSL
He0bX00UMOCMb UCNOIb308AHUSL 300POBbecOepecaroux MexHoI02Ull Ha 3AHAMUSX.
Bonpoc 06 akmusHom npumeneruu 300posbecbepearouux mexHoaiocuil 00yyeHus u
B0CNUMAHUSL 6CMAJL 8 CBA3U C MEM, UMO 8 NOCeOHUE 200bl OMMeUaemcs Hapacmaio-
wee yxyouienue 300poevsi Oemel.

B nawe epems 6cé 6onvue nooeil 0CoO3HAIOM BANCHOCMb 300P0B020 00pA3a
JHCUBHU U CMPEMAMCSL COXPAHUMDb C80€E husuueckoe u ncuxuueckoe orazonoayque. /[o-
NOJIHUMENbHOE 00paA308aHuUe, 8 CEOI0 0Uepedb, NPeOOCMABISLeN 03MONCHOCHL OemsM
U 83POCTILIM PA3BUBAMBCS 8 PA3IUUHBIX Chepax, 8KI0UAs PUUYECKVI0 AKMUBHOCHD,
numatue, NCUXOA02UYecKoe U IMOYUOHAIbHOE O1A20N0NYHUe.

Knioueevle cnosa: 30o0posvecoepecaroujue mexuHoniocuu, 0ONOIHUmMelIbHoe 00-
paszosanue, 300p08be, PUKYIbMMUHYMKU

3nopoBbecOeperaroIme TeXHOJIOTHH B JOMOJHUTEIBHOM 00pa30BaHUU BKITIO-
YaroT pa3MyHbIe (OPMBI U METOJIbI, HAPABJICHHBIC HA MOJICP)KAHUE M YKPEIICHUE
(HU3HYECKOTO U MCUXUYECKOT0 370pOBbs 00y4aromuxcs. Huke npeacTaBiieHbl HEKO-

TOPBIC N3 HUX:
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— Qusuyeckas akmusHocms. BrimoueHne GU3NYecKuX yrnpaKHeHui, CIOPTHUB-
HBIX UTP U 3aHATHHA CIIOPTOM B IPOrPAMMY JOMOJHUTEIBHOTO 00pa30BaHUs IOMOTaeT
pa3BUBaTh (PU3NUECKYIO BHIHOCIUBOCTD, KOOPAUHAIIMIO ABIKEHUN U 00IIyI0 (hprusmye-
CKyI0 (popMy yyammxcs.

— IIpasunvroe numanue: O0yueHrEe ydaluxcs 3/0pOBOMY MUTAHUIO U MPUBU-
THE UM HaBBIKOB BBEIOOPA MOJIE3HBIX TPOIYKTOB CIIOCOOCTBYET (hOPMHUPOBAHUIO 3/10PO-
BOTO oOpasza »u3Hu. Opranuzaius KyJWHApHBIX MAacTep-KJIACCOB U 3aHATHUN MO TO-
TOBKE 37I0pPOBOM MUIIN MOXKET ObITh 2(HEKTUBHBIM METOJIOM B 3TOM HAINPaBIICHUHU.

— Ilcuxonoeuueckas noodepxcka: IlpoBeieHre 3aHATHI MO MCUXOJOTHYECKOM
MOJ/JIEPKKE W TPEHUHTOB, HAINIPABJICHHBIX HA PA3BUTHUE SMOIMOHAIBHON yCTOWYUBO-
CTH, YNPABJICHHUS CTPECCOM M PA3BUTHE HABBIKOB CAMOPETYJSLUHU, ITOMOTaeT yya-
IIUMCS CIIPABJISATHCS C YMOIIMOHAIBHBIMU TPYIHOCTSIMU U TIOBBIIIAET WX OOUIYIO TICHU-
XOJIOTHUECKYIO 0J1aronoixyqHoCTb.

— Ipoghunaxmuka epeonvix npusviyex: Opranuszaius 3aHITHH U MEPOTIPUATUH,
MOCBSIIEHHBIX TPO(UIAKTUKE KYPEHUs, YIIOTPEOJICHHUS aJIKOroJisi 1 HAPKOTHUKOB, T10-
Moraet (popMUPOBaTh Y yUAIIUXCSl HEraTUBHOE OTHOIIICHUE K BPEIHBIM IIPUBBIUKAM U
pa3BUBATh HABBIKH MPUHATHS 3JI0POBBIX PEIICHUH.

— Unpopmayuonnsie kamnanuu: Opranuzaius HH(OOPMALIMOHHBIX KaMIIaHUN U
MEPOTIPUATHA, HAMPABIEHHBIX HA TOBBIIIEHWE OCBEJOMJICHHOCTH OOYYalOIIUXCS O
310pOBbecOeperanmx MpakTuKax, MOXKET CIIOCOOCTBOBATH ()OPMUPOBAHUIO 3710PO-
BBIX TIPUBBIUEK U MOBBIIICHUIO OCO3HAHHOCTH B OTHOIIIGHUH CBOETO 3710pOBbs [4].

CeronHsi yCUIMBAETCs POJIb JOMOJHUTEIBHOTO 00pa30BaHusl B PEIIEHUH MPO-
0JsieMbl (HOPMHUPOBAHUSI KYJIBTYPBI 3J0POBbSI 1 HABBIKOB 3JJ0POBOr0 00pa3a >KU3HHU Jie-
Tel 1 MOJAPOCTKOB MPOUCXONT, TaK KaK HA MPAKTHKE UMEHHO TOCIIE IITKOJIBHBIX YPO-
KOB, KOI'/Ia JIETU HE 03a004YEHbI IIKOJIbHBIMU 33JIaHUSIMU, TOSBIISIETCA peabHas BO3-
MOHOCTH (hOPMHPOBAHUS 3/I0POBOTO 00pa3a ku3Hu. [ TaBHBIM HHCTPYMEHTOM IPO-
1ecca (opMupoBaHUs IIEHHOCTHBIX OPUEHTAIIMN BOCITUTAHHUKOB B YUPEKICHUSIX JI0-
MOJIHUTENILHOTO 00pa30BaHus BBICTYNAET CaMO JIETCKOE€ TBOPUYECTBO, KOTOPOE MOMO-
raeT peniaTh MHOTHE BOCIIUTATEIbHBIC 3a7]a491, B TOM YHCIIC U 3a/1a4i (HOPMHUPOBAHUS

310poBOro odpasza xu3Hu. [Ipu 3TOM AONONHUTENIBHOE 00pa3oBaHUE HE yOJIUpyeT
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npeaMeTHOe 00ydeHne B 00JaCTH 30POBhs. ITO KaU€CTBEHHO APYroi YpOBEHb-OCBO-
€HUE 3HAHUM M HAaBBIKOB Yepe3 NMPAKTHUYECKUI onbIT peO€HKa. Bonpoc o moBcemecT-
HOM BHEJIPEHUU 370POBLECOEPETAIONINX TEXHOJIOTUI 00YUEeHHs] U BOCIIUTAHUS BCTAJl
B CBSI3U C TEM, UTO B MOCJICIHUE TOJIbI OTMEUAETCS HapacTarollee yXyaleHue 370po-
Bbs JICTEH.

B aT10i1 cBs131 B HAaMIMX 00bEIMHEHUSIX OPTaHU3YIOTCS U IPOBOJATCS 3aHATHUS C
JIETBMU C UCIIOJIb30BAaHUEM 3I0POBhECOCPETAIONINX TEXHOJOTH. B TeueHne yaeoHoro
roJia MpoBOASTCS Oeceibl Ha pa3IudHbIe TeMbl: «Moe 3710pOBbE B MOUX pyKax», «Ilcu-
XOJIOTUYECKHE aCIIEKTHI 310pOBbsi», «[IpodunakTrka BpeHbIX MPUBBIYEKY, «]IpaBua
OKa3zaHus JOBpaueOHOU MOMOIIN» U Apyrue. Pa3paOoTaHbl UTPHl U YHOPAKHEHUS IJIs
MIPOBE/ICHUS Ha 3aHATUSIX «MUHYTOK 3/I0POBbs», (PU3KYJIBTMUHYTOK, TUHAMHUYECKUX
nays.

Takum oOpazom, miisg (popMHUpOBaHUS 310pOBbecOeperaroero oopa3oBaTeib-
HOTO MPOCTPAHCTBA B YUPEKICHUSIX JOMOIHUTEIHLHOTO 00pa3oBaHus, MPH MOCTpOe-
HUU CBOMX 3aHATUN MBI YUUTHIBAEM TaKue TPEOOBAHUS:

1. O6cTaHOBKA M TUTUEHUYECKUE YCIOBHS B KAOMHETaX JIOKHBI COOTBETCTBO-
BaTh HOpPME (TEeMIIepaTypa U CBEKECTh BO3/lyXa, PallMOHATLHOCTh OCBEIIICHUS Kilacca
U JIOCKH, HaJU4YUE/OTCYyTCTBUE MOHOTOHHBIX, HEHPUITHBIX 3BYKOBBIX pa3JpaKUTe-
Jen).

2. CMmeHa BUJIOB YUeOHOU JeATeIbHOCTU Ha 3aHITHU HEe MeHee 4-X Tak, KakK O/l-
HOOOPa3HOCTh CIIOCOOCTBYET yToMJIeHUI0. CpeiHsIs MOJI0KUTEILHOCTh M 4acTOTa Ye-
pEIOBaHUS PAa3IMUHBIX BUIOB y4€OHOM JesTeNbHOCTH — /-10 MUHYT.

3. KonuuecTBO BUI0B IPENOJABAHUS (CI0BECHDIU, HATAOHDIL, CAMOCMOSIMENb-
Has paboma) NOMHKHO OBITH HE MeHee Tpex. UepeqoBaHue BHUJIOB MPEIMOJAABAHUS HE
nmo3xe, yeM uepe3 10-15 munyT.

4. Ha 3aHsATUSIX MBI BBIOUpPAEeM TaKue METO/IbI, KOTOPbIEe ObI CTOCOOCTBOBAJIHU aAK-
TUBU3AIMU UHULIMATUBBI U TBOPUYECKOT'O CAMOBBIPAKEHUS CAMUX YUaIIUXCS.

5. Ha 3ansTusix Bceraa npucyTCTBYET CMEHA 103 00yUYaroIINXCsl, KOTOPBIE COOT-
BETCTBOBAJIU OBI BHIaM PaOOTHI.

6. AKTHUBHO UCIIOJIb3yEM O3/I0POBUTENbHBIE MOMEHTHI: (DU3KYJIBbTMUHYTKH,
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MUHYTKH PEJIAKCALNM, JIbIXaTeIbHasi TMMHACTUKA, TMMHACTUKA 1 ria3. Hopma: Ha
15-20 MUHYT 3aHATHS IO OJHOW MUHYTE U3 3-X JIETKUX YIpakHEeHUH ¢ 3-4 moBTOpE-
HUSAMH KaXKJ0TO.

7. B cBOM 3aHATHS BKIIFOYaE€M BOMPOCHI, CBSI3aHHBIE CO 3JJOPOBBEM H 3JOPOBBIM
00pa3oM KU3HH.

8. OO0s3aTeNbHO MPUCYTCTBYET MOTHUBAIMS y4eOHOH jesiTenbHOCTU. BHemi-
HsIs MOTHBALIMS: OLIEHKA, I0XBaja, MOAIEpPHkKKa, COPEBHOBATENbHbIN MeTo. CTUMYIIS-
I[Usl BHYTPEHHEN MOTHUBAIIMU: CTpEMJIEHHUE OOJIbllle y3HATh, PAJIOCTh OT aKTUBHOCTH,
MHTEpPEC K U3y4aeMOMYy MaTepuaiy.

9. Bcernia moMHUM, 4TO Ha COCTOSIHHE 37J0POBbS OKa3bIBAIOT OOJIBIIOE BIUSHHUE
AMOITMOHAJIbHBIE PA3PSIKU: IIIYTKA, YIIbIOKa, My3bIKaJIbHAasi MUHYTKA, HEOOJIBIIIOE CTH-
XOTBOPEHHUE.

MonepHuzanus 00pa3oBaHMs IpeanoiaraeT 00s3aTebHOE BHEIPEHUE 3]10pO-
BbecOeperaroux TeEXHOIOIHi B yueOHbIH npouecc. B cucreme obmiero o6pa3oBanus
BOITPOC O COXPaHEHUH 3/10POBbS IIKOJBbHUKOB pa3pab0TaH 10CTATOYHO MOJHO U HOCHUT
CUCTEMATHUYECKUN XapakTep. BO3MOKHOCTH JOMOIHUTEIBHOTO 00pa3oBaHusl B 3TOU
chepe n3yueHbl B MEHbIIIECH cTeneHu. JlonoMHuTenbHOe 00pa3oBaHue JIeTEeH 1aeT BO3-
MOKHOCTh Ka)/J0My PeO€HKY YIOBJIETBOPUTH CBOM HWHIMBUIyaJIbHbIE [MO3HABATEIb-
HbI€, ICTETUUYECKHE, TBOPUYECKHUE 3aIIPOCHI, CIIOCOOCTBYET CHATHUIO MICUXOJOTUYECKOTO
O6apbepa, POPMUPOBAHUIO KYJIBTYphl 3A0pOBbS [1]. AKTHUBHBIMH TOMOIIHUKAMH B
03JIOPOBJICHUH JCTEH JOJDKHBI ObITh UX POJMTENIN. BONBIIMHCTBO ceMeit 3auHTepeco-
BaHO B YKPEIUICHUH (HPU3NYECKOTO 370POBbs CBOMX JETEH, MHOTUE U3 HUX MOTYT TO-
JENUTHCSI ONBITOM B 3TOM HampaBlieHUU. PaboTa ¢ poauTensiMu BKIIIOUAET B ce0s MX
npocBeleHue: 0ecebl, JEKIMH, COBMECTHbIE MEPOIPUITHSI, TBOPUECKUE TOCTUHBIE,
BBICTABKHM. PaznuyHble BHEKJIACCHBIE MEPONMPUSATHS HAIpaBieHbl HA (PU3UUYECKOE U
MICUXUYECKOE 03[J0POBJICHUE ydaluxcsi. MHOro TBOpYECTBA, TEPIIEHUS U CUJI HYKHO
MIPWIOKUTH MEIarory, YToObl KaknoMy ObuT0 KoMdopTHO. Hamu poaurenu sBasitoTcs
y4aCTHUKAaMU U HE3aMEHUMBIMU TMOMOIIHUKAMHU BCEX BHEKJIACCHBIX MEPOMPUSITHH.
Bce 310 moBhIIaeT ypoBeHb MOTHBAILIMU Tpoliecca 00y4eHHUs, CHOCOOCTBYET pa3BH-

THIO TBOPYCCTBA, YTO, B CBOIO O4YCPCb, CHMKACT YPOBCHb TPCBOXKXHOCTH, YMCHBIIACT
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NICUXHYECKOE HampspkeHue. B 3ToM 1miaHe ciieyeT OTMETUTh, YTO MIPUMEHEHUE 370-
pPOBBECOEPETaAOIINX TEXHOJIOTHIA CIOCOOCTBYET BOCIIMTAHUIO YCIICIIHON TBOPYECKOMN
JUYHOCTH.

Taxkum obpazom, TpUMEHEHHNE 310POBbECOEPETAIONINX TEXHOJIOTUIA B JOIOJIHU-
TEJIbHOM 00pa30BaHUU JIETEH ABISETCA aKTyaJbHOM M HEOTHEMJIEMOM YaCThIO COBpE-
MEHHOH meaarornyeckor npakTuku. OHO crmocoOCTBYeT (POPMUPOBAHUIO 310POBOIO
o0Opaza *U3HHU, PA3BUTHIO HABBIKOB CAMOKOHTPOJISI U CAMOPETYJISIIIUU, & TAKKE MMOBbI-
IIEHUIO OCBEJOMJICHHOCTH YYaCTHHKOB IEJarorHYecKOro Impoiecca 0 3HaYUMOCTH

3A0POBbA HJIA YCHCHIHOﬁ ZKHN3HHU 1 JOCTHIKCHU ueneﬁ.

Cnucok aureparypsl

1. Axytuna T. B. 3nopoBbecOeperatone TeEXHOJIOTUA 00y4YEHUs: UHAUBUIY-
anbHO-OpHEeHTHPOBaHHKIN noaxo / [IIkoma 3mopoBbs. 2000. Ne 2. C. 21-28.

2. Mansapuyk H. H. 310poBbe Kak HpaBCTBEHHAs IIEHHOCTh U SKOHOMUYECKHI
pecypc / H. H. Mamsipuyk / Hapogaoe oopazosanue. — 2013. - Ne 10. — C. 9-18.

3. IlepempimnennukoBa E. JI. Ucnons3oBanue 310poBbecOeperarmmux TeXHO-
noruii Ha 3anatusx / E. JI. IlepemblnuienHukoBa / JlonojiHUTEIbHOE 00pa3oBaHUE U
Bocriutanue. - 2014. - Ne6. — C. 26-28.

4. Illaxosa O. B. Peanuzarus 310poBbecOeperaroniero nojixo/ia B yapexxaecHuu
nonobpazosanusi / O. B. Illaxosa / JlononHutensHoe 00pa3oBaHUE U BOCIIUTAHUE. —
2015. - Ne7. — C. 33-38.

5. lymununa T. O. HopMaTHBHO-NIPABOBBIE OCHOBBI OXpaHbl 3I0POBbs y4a-
muxcst / T. O. lllymununa / Haponnoe oopazoanue. — 2014. - Ne8. — C. 183- 189. -

(30K, Ge3omacHOCTh yu-cs).

47



’
e

innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

-t
FHaww
"

VJIK 371

PA3BBUTUE ®PUZNYECKHUX KAYECTB
YEPE3 NIOJABUKHBIE 1 CIIOPTUBHBIE UI'PbI

benosepckux Haraabs BukropoBHa
yUUTENb (PU3NYECKON KYJIBTYPHI
MOY «Matickast ' umHazusy,

benroposckoro paitona benropojckoit oomactu

Annomauusn. Heposas oeamenvHoCmb umeem ocobeHHOe 3HAYEHUe 8 Nepuoo
Hauboee aKmMueHo20 PopMUposaHus xapakmepa pebéHKa 6 0emcKue U IOHOULeCKuUe
200a. B cmamve npedcmasneno onvim pabomul yuumerneu uzuieckou Kyavmypuvl no
HanpasieHHoOMy pa3eumuio u3uueckux Kkaiecme oemetl Maaoue20 WKoJIbHO20 803-
pacma cpeocmeamu NOOBUNCHBIX U DJIEMEHMO8 CHOPMUBHBIX U2D.

Knrouesvie cnoea: noosusicrvle u cnopmugHsle uspbvl, ypoK Quauieckou Kyib-
mypul, Quzuieckue Kavecmea, MAaouull WKOIbHUK

JInst 1OCTUXKEHUSI BCECTOPOHHETO0 M TapMOHUYHOTO Pa3BUTHS JTUYHOCTH UTpa
MOXKET CIYKUTh 3(D(PEKTUBHBIM CPEJICTBOM NEAArOrMUE€CKOT0 BO3JICUCTBUS, OXBATHI-
BAIOIIMM MHOKECTBO acleKToB. Pa3HOOOpa3ue urp mo3BossieT OKa3bIBaTh BIUSIHUE Ha
¢uznyeckoe paszBuTue, GOPMHUPOBAHUE TMCUXUYECKUX OCOOCHHOCTEH, CTaHOBJICHUE
JUYHOCTHBIX KaueCTB (OTPaKAIOIINX COLUATBHYIO 3HAYMMOCTH ), PETyJIMPOBAHUE dYMO-
IIUOHAJILHOT'O COCTOSIHUS, HDABCTBEHHOE BOCTIMTaHUE, HAKOTUICHUE 3HAaHUN U (opMHU-
poBaHKe MUPOBO33peHUs. Urpasi, J€TH OCBaUBAIOT )KM3HEHHO BaXKHBIE JBUTATEIbHBIC
HAaBBIKH, PA3BUBAIOT CMEJIOCTh, BOJIIO U COOOPA3UTENbHOCTh. B 1eTCKOM BO3pacTe ur-
POBOM METO 3aHUMAET IIEHTPATLHOE MECTO, CTAHOBSACH YHUBEPCATBHBIM MOJIXO0M K
(U3UYECKOMY BOCIUTAHUIO. 3HAYUMOCTh UTPHI B KOMIUIEKCHOM Pa3BUTHH JIETEH OT-
Medaiu Takue aBToputeThl, Kak M. ['opskuii u A. C. MakapeHko, paccmaTpuBas €€

Kak Benymiyro ¢opmy Qusnyueckod m nBurareiabHo aktuBHOCTH. 1. ®. Jlecradr,
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BBIIAIOIIUIICS CHEIUAINCT B 00JIaCTU AETCKOTO (PM3UUECKOTO Pa3BUTHS, BUIEI B UTPE
yIpaKHEHHE, MOATr0TaBIMBaoIlee pedeHKa K ku3Hu, a A. C. MakapeHKo Ha3bIBaj ee
«ILIKOJION MOJATOTOBKHU K >KU3HU». PazHooOpa3Hble BUraTeIbHbIe KAUeCTBa, B MEPBYIO
ouyepeslb CKOPOCTh U JIOBKOCTb, YCIIEITHO (DOPMHUPYIOTCS U OTTAYMBAIOTCS MOCPEN-
CTBOM TOABWXHBIX UTP. [list yuutens GU3MdecKkorl KyIbTyphl BA)KHO IIOMHHUTD, YTO
Ka)KJ1as TaKasi UTpa HaIpaBJICHA HAa JOCTUKEHNE KOHKPETHBIX NMPAaKTUYECKUX 3a1a4. B
HAYaJIbHOM IIKOJIE MOJABIKHBIE UTPHI SBJSIIOTCS Hanbosiee OMTUMAIbHBIM CIIOCOOOM
pa3ButTus pusndeckux crocobHocter. [lemarorm Maiickoit ['MMHAa3UM KCMOIB3YIOT
IIUPOKHI CIEKTP MOJBIKHBIX UTP: KaK UHIUBUIyaIbHBIC («COOII01all paBHOBECHEY,
«YIEpKUCh Ha MECTE», «IPBIKKH HA OJTHOM HOTE»), TaK U KOMaHAHbIE («3cTadeTa 1o
TabypeTkam», «MCKyCHBIE IepeMaxm», «0er 3a oOopyuem», «dcradera ¢ IpensTCTBU-
amuy). Takke NPUMEHSIOTCS UTPHI, CIyKallue MOJTOTOBKOM K CHOPTY, HalpuMep,
«TEPECTPEeIIKa» U «AKeHT». NHIUBUAYaIbHbIE UTPBI MOTYT OBIThH C BbIJICJICHHBIM BeE-
ayumM win 0e3 Hero. KomaHiHbIe UTPBI, B CBOIO OYEPEb, AESATCS HA UTPBI C OJTHO-
BPEMEHHBIM ydacTheM BceX M 3ctadetsl. [IprumedarenbHo, 4TO HEKOMaHIHBIE UTPbI
4acTO MHUITMUPYIOTCS U OPTaHU3YIOTCS CAaMUMU JeThMU. B pamkax mojgo0HbBIX UTPo-
BBIX CHUCTEM KaXIbIi MHIMBH] 00J1aaeT BO3MOKHOCThIO (POPMYJIMpPOBATH COOCTBEH-
HBIE CTPATETUH, ONIPEEIATh PETJIaMEHT U HOPMBI, @ TAK)KE BHOCUTH B HUX KOPPEKTHUBBI
110 CBOEMY YCMOTPEHHIO. MEeTOo/Ibl peann3alii HaMEeUSHHBIX JIeUCTBUN TakKe U30u-
paroTCsl Ha OCHOBE JTUYHBIX NIpeAnouTeHuii. Komanaueie urpsl Takxe auddepeHupy-
I0TCSI TI0 popMe MPOTUBOOOPCTBA YUACTHUKOB. BBIIENSAIOTCS UTPHI, UCKITIOYAIOIIHE
¢$u3nyecKoe CONPUKOCHOBEHUE C ONIIOHEHTOM, U UTPBI, IPEAIOJaratoliue Henocpea-
CTBEHHYI0 00pK0y. bosnee yriyOneHHast TUTIOJOTHSI UTp 0a3upyeTcsl Ha UX pa3/iesICHUN
110 BUJAaM JIBUTATEeIbHON aKTUBHOCTH. KOMaHIHbIE TOABUKHBIE UTPhI IPECTABIISIIOT
co0Ol Urpbl, B KOTOPBHIX OJHOBPEMEHHO 3aJCHCTBOBAHbI KAaK MHOTI'OYUCIICHHbBIC
IPYIIbl YYACTHUKOB, TaK M IEJIbI€ KJIACCHI WU CIIOPTUBHBIC KOJUICKTUBBI, & B Psijie
CIIy4aeB — M 3HAYUTENILHO OOJIbIliee KOJIMYECTBO UTPOKOB. B paMkax oOpa3oBaTeib-
HOT'O MPOIIECCa HAIIM YUUTEJISI aKTUBHO MPUMEHSIIOT TTOBUXKHBIC U CIOPTUBHBIE UTPHI
JUTSI KOMIUIEKCHOTO pa3BUTHA (PU3MYECKUX criocoOHOocTel ydamuxcs. Tak, mis dop-

MHUPOBaHUS OBICTPOTHI Y MIIAJIIINX IIKOJIBHUKOB MPEIAraeTcsl IIMPOKHUM CIIEKTpP UTD,
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BKJtouas «OktaA0OpsTa», «/IBa Mopo3a», «Canku ¢ BbIpyukoi» u apyrue. Pazsutue
CKOPOCTHO-CHJIOBBIX Kau€CTB OCYIIECTBIIETCS IMOCPEACTBOM TaKUX UIp, Kak «Bepe-
BOYKa M0J] HoraMmu», «BoJIk BO pBY», «3alillbl B OTOpO/Ie» U APYTUX, BBIOOP KOTOPBIX
3aBUCHUT OT TEKYULIEro paszeiia nporpammbl. CHIIOBbIE KaUeCTBA YKPEIUIAIOTCS Yepes
WUT'POBBIE YIIPAXKHEHHUs, TAKHE KaK « TssHU B Kpyr», «boi netyxoB» u «llepersarusanue
KaHaTay». Ha 3aHATHAX 1O JIErKOM aTieTHKE AJis MOBBIILIEHUS BBIHOCIMBOCTU AaKTHUBHO
ucnonb3ytorces urpsl «He gaBail Maua Bogsamemy», «Canku o kpyry» u « Bctpeunas
sctadera». JlJig COBEPIIEHCTBOBAHUS JIOBKOCTH M KOOPAWHALIUY JIBUKEHUI B OCHOB-
HYI0 4acThb ypOKa BKJIFOYAKOTCS IOJABWKHBIE UIPhI, Hanpumep, «lIpbIryHBl U 1OJI-
3yHbD, «KyBBIPOK C MSIUOM» M 3CTa(EThI C JIIEMEHTAMU JIA3aHUs U TPEOI0JICHUS TIpe-
IATCTBUM. 11 HAYaJIBHOTO 3Tana pa3BUTHsI OCHOBHBIX JIBU’KEHHUW UTPbI HE3aMEHUMBI.
OHu o6ecrnieunBarOT KOMILUIEKCHOE COBEPILIEHCTBOBAHUE IBUTATEIBHBIX CLIOCOOHOCTEN
Y MOTYT CYIIECTBEHHO YJIYUIIUTh 001Iee PU3NYECKoe pa3BUTHE, OCOOEHHO €CJIH MPO-
BOJSTCS B HAAJIEKAIIMX TUTHEHUYECKUX yCIoBUsX. [10ABMKHBIE UTPBI ABISIOTCS (-
(EKTUBHBIM CPEACTBOM 001LIEr0 (PU3NUECKOTO BOCIUTAHUS IE€TEH U CIY>KaT OTIUYHON
0a30ii 115 MOATOTOBKHM K CHOPTHUBHBIM UT'PaM U JIpYTUM BuUjaMm crioprta. MHTerpanus
AJIEMEHTOB KOMaHIHBIX UTP (BoJiei0o01, 0ackeT001, rana001, PyTdO0I) HE TOJIHKO TO-
BBIIIAET YPOBEHB JBUTATEIbHON aKTUBHOCTH JIETEH, HO U CIOCOOCTBYET II€JIeHANpaB-
JICHHOMY Pa3BUTHIO X (U3NYECKUX KauecTB. Tak, Urpbl THMA «IpecIeI0oBaHUE Msi-
4OM», «IECATHh YAApOB C Iepenaden», «rOHKa MS4Yed MO Kpyry NPHUCTABHBIMHU IIa-
rammu», «BeJ€HIE Ma4a BOCbMEPKOID 1 «OBICTPOE BEJIEHUE C IIepeaueii» crennaibHO
pa3palboTaHbl JUIsl Pa3BUTHS y MIIQJIIINX IIKOJIBHUKOB TaKUX KayecTB, KaK OBICTPOTA,
JIOBKOCTh U BHUMaHue. OHU YCIIEIIHO NPUMEHSIOTCA Ha YPOKAX KaK MOArOTOBUTEb-
HbIC YMPaXHEHUsS JIJIT OCBOCHUSI HABBIKOB BeJeHUs Ms4a B OackerOosie u ¢GyTodOIIe.
Urpsbl, TakKe Kak «IISTHAIIKK B Tapax», «KOPILIYH U HACEKA», «UETHOUYHBIN Oer», «I10-
NET MsiYa» U «OOBEIM MPEMSATCTBUEY, SIBISAIOTCA Hanbosee 3pGEeKTUBHBIMU U yBJICKa-
TEJIBHBIMU ISl TPEHUPOBKH JIOBKOCTH, PACUETIMBOCTH U BHUMaHUA. OHHU MTPEKPACHO
MOATOTaBINBAIOT JAETEH K BHIIOJIHEHUIO YUEOHBIX 3a/a4 [0 BEICHHIO, IPUEMY U TIepe-
Ja4aM Msi9a B TaKMX BHJIAX CIOpTa, Kak 0ackeTOos, Boseido, ranadon u ¢hyToo.

CucremaTuueckoe INPUMCHCHUC CIIOPTUBHBIX W IMOABMIKHBIX HIP IJIA PAa3BUTHUA
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¢du3nUecKux KauecTB 00eCreuynBaeT KOMIIEKCHOE U TApPMOHUYHOE Pa3BUTHE peOCHKa,
€ro KpeIKoe 3J0pPOBhE, Pa3HOOOpa3We ABUTATEIIHHBIX HABBIKOB M (OPMHPOBAHHE

YCTOI‘/JILII/IBLIX IIPUBBIYUCK 3J0POBOTO 06p333 KHU3HH.

Cnucok JurepaTypbl

1. UrpoBsie (HDU3KYIBTYPHO-03I0POBUTENIbHBIE TEXHOJIOTMH B 00111€00pa3oBa-
TEJIBHOU IIKoJIe: yaeOHOe mocodue 1t yuutenen gpuznueckoit kyapTyphl / @. U. Co-
osauH, B. K. Knmumoga, A. A. Hukudopos, A.B. [Tocoxos, H. C. Cepena, A.B. Cka0yk,
C. M. 3aiiuena, An-JIxyOoypu Camux Camum Canux, An-Xacanu Mycrada Xaiiaep
XyccenH. - benropoa: U3narensctBo «I'uK», 2017. — 141 c.

2. Komxacrupos, FO. I'. PazBuBaroiiiue urpsl Ha ypokax (pu3ndeckoit KyJabTyphl.
5-11 xi.: metox. mocodue / 10. I'. Komxacnupos. — M.: [poda, 2003. — 176 c.

3. CoBpeMeHHbIE UTPOBbIE (PU3KYJIBTYPHO-03I0POBUTEIBHBIE TEXHOJIOTUU B
IIKOJIC: ONBIT, TPOOJIEMBI, MEPCIEeKTUBBI: Marepuanbl PETHOHATBLHOM 3a0YHOM
Hay4YHO-TIpakTU4eckoil koHpepenmu. (benropox 27 oxtsops 2017 r.). —benropon

000 «3nuaunentp», 2017. -120 c.

51



’
e

innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

-t
FHaww
"

V]IK 37

IMPAKTUYECKHE COBETHI 1 PEKOMEHJIAIIMHY TTO PABPABOTKE
JOMOJIHUTEJBHBIX OBIIIEOBPA30OBATEJBHBIX
OBIIEPA3BUBAIOIINUX TPOT'PAMM C CIIOJIb30BAHUEM
TEHEPATHUBHBIX HEMPOCETEHN

Boarapesa Upuna AjlekcaHapoBHA
METOIUCT, CTaPIIMI METOAUCT

MBY J10 «benropoackuii J[Bopen 1eTcKOro TeopuecTBay, . benropox PO

Armomauu}l. Cmamovs noceAiwena npaKkmu4eCKomy npumMeHeHuro cenepamue-
nuix Hetpocemeti (I'HC), maxux kak 6onvuiue a3vikosvie mooenu (LLM) u cenepamopul
uz00padceHull, 8 npoyecce NPOEKMUPOBAHUS U PA3PAOOMKU OONOJHUMENLHBIX 00uUje-
oopazosamenvrvlx npoepamm ([[OI1). [Ipedcmasnensvt KOHKpemHble Memoobl UCNOJIb-
so06anus I'HC na smanax yenenojiacaHus, niaHupoeaHusl CO()eprCCZHu}Z, co30aHUsl
VUEOHO-MeMOoOUUeCKUx Mamepuaios u oyeHku pesyiomamos. Mamepuan aopecosan
Memoducmam, neoazocam upykoeodumeﬂ}m, 3aUHmMepeCo6aAHHbIM 6 NOBbIULEHUU 3(1)-
gbexmu@nocmu U UHHO6aAYyUOHHOCMU 06pa306amefle020 npoyecca 6 ccj)epe 00NoHU-
meJjibHO20 06pa30861Hu}1.

The article is devoted to the practical application of generative neural networks
(GNSS), such as large language models (LLM) and image generators, in the process
of designing and developing additional general education programs. Specific methods
of using GPS at the stages of goal setting, content planning, creation of educational
materials and evaluation of results are presented. The material is addressed to meth-
odologists, teachers and managers interested in improving the efficiency and innova-
tion of the educational process in the field of additional education.

Knrwoueswie cnosa: cenepamusnuie netipocemu, LLM, oononnumensroe obpazo-

8auue, paspabomra npocpammvl, MemooudecKue peKoMeHOayuu, y4eOuvll NIaH,
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nepcoHanu3ayus 00yyeHus, UCKYCCMEeHHbIl UHMENIeKm

Keywords: generative neural networks, LLM, additional education, program de-
velopment, methodological recommendations, curriculum, personalization of learning,
artificial intelligence

JononuutensHoe oopa3zoBanue (JJO) Bcerna sBISLUIOCH MJIOMIAAKON 11 MHHO-
Balliii, THOKO pearupys Ha COLMAJIbHBINA 3alpOC M TEXHOJOTMYECKHUE H3MEHEHUS.
Buenpenue renepatuBnbix Heiipocereit (I'HC) B moBcenHeBHY10 pabOTy METOUCTA —
ATO HE JIaHb MOJI€, 3 HEOOXOAUMOCTbh, MPOJAUKTOBAHHAS TPEOOBAHUSIMU K CKOPOCTH,
KaueCTBY U MEPCOHAIM3AIMN 00pa30BaTEIbHBIX MPOIYKTOB. ['€HepaTUBHBIC MOACIU
CITOCOOHBI HE TOJILKO aBTOMATU3UPOBATh PYTUHHBIE 3a/]a4d, HO U BBICTYNATh B POJIH
MOIIHOTO KpeamusHo20 accucmenma, Npeajiaras HEOXKUJaHHbIE PEIICHUS, TOMOTasl B
CTPYKTYypHUpPOBaHUU UH(POPMAILIMKU U TEHEPUPYS pa3HOOOpa3HbIe yueOHbIC MaTEPUAIBI.
Hama 3amaya — Hay4uThCS HUCIONB30BATh 3TOT MHCTPYMEHT MAKCUMAJIbHO 3((eK-
THUBHO M 3TUYHO MPU pa3pabO0TKe JOMOTHUTEIBHBIX 00111€00pa30BaTeIbHBIX TPOrPAMM
(HOIT).

[Ipouiecc pazpadbotku JIOII BkIItOUaeT HECKOJIBKO KIIFOUEBBIX ITANOB, HA KaXK-
JIOM M3 KOTOPBIX T'€HEpaTUBHbIE HEHUPOCETH MOTYT OKa3aTh CYLIECTBEHHYIO IOJ-
TEPHKKY.

Ha sTane ananuza u 1enenosjaranusi METOJUCT OIpeaeiseT 00pa3oBaTebHbIN
crpoc u popmynupyet nenu. 3aeck ['HC, ocnamennsie ¢yukiueir Google Search
grounding, He3aMEHHUMBI JIJIs1 OBICTPOTO MOMCKA aKTyaTbHON HH(POPMAIIUHU O «HaBBIKaX
Oynymero» u anHanuza KoHKypeHTHbIX [IOIl. Hampumep, moxxHo 3anpocuts: «IIpo-
AHATU3UPYL MON-5 HABLIKO8, Bocmpebosannvix 6 2025 200y ona Frontend-paspabom-
yuKa, u npeonoxcu GopmyIuposKy oopaszoeamenbHou yeau s NPocpamMmbl OONOIHU-
menvbHo20 oopazosanusy. IloydnB yepHoBoM BapuaHT 1eneit, LLM nomoraer nepe-
dbopmynupoBath ux no kpurepusiMm SMART u npeasioxuts 10 MHIUKATOPOB UX J0-
CTUKEHUS.

Jlanee, Ha 3Tarnie KOHCTPYUPOBAHMSI YUEOHOrO TJIaHa U COJIepKaHusl, HeHpoceTu
3HAYUTEIBHO COKpAIalOT BPEMs Ha MEPBUYHOE CTPYKTypHUpOBaHUE. MOXKHO 3ampo-

CUThb CO3JaHUE MOJYJBHOTO IUIaHAa JJId MpPOrpaMMbl, Halpumep, 72-4acoBOM
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nporpaMmbl 1o «OcHOBaM ITUGPOBOTO JU3aitHaAY 71 TOAPOCTKOB 14—16 5eT, ¢ ykasa-
HUEeM 6 MOoJlyJIel, MPUMEPHOTO KOJIMUECTBA YaCOB U KPATKOTO COJIepKaHusl. 3aTeM Me-
touct ucnois3yeT 'HC nis neranuzaiuu TeM 3aHsaTui: « Pazeepru emopoii Mooyo
«L{eem u xomnozuyusny (12 uacos) 6 nian 6-mu 3auamuil no 2 yaca, nPeodsoHCU8 0
Kaxco020 memy, mun aKmueHOCmu (1eKyusl, npaKkmuka, npoexkm) u oomauinee 3a0a-
Huey. Kpome Toro, LLM otnuyHo cripaBiisietcs ¢ 3agadeii BapuatusHoctu u nudde-
pEHLIMAINY, TEHepUpysl TPU BapHaHTa MPAKTUYECKOro 3ajaHus (Ui HAUMHAIOIIUX,
CpEIHET0 YpOBHS U MPOJABUHYTHIX y4YaIlUXCs) HA OJIHY U Ty K€ TeMy, Halpumep, 1o
«BBenenuto B Pythony, 4To momoraer B peasin3aiiuu HHIUBUIYaIbHBIX 00pa30BaTeIb-
HBIX TPAEKTOPUM.

B npornecce co3nanusi yueOHO-METOIMYECKUX MATEPUATIOB HEUPOCETH BBICTY-
MalT Kak reHepaTopbl KOHTeHTa. OHU MOT'YT HalMcaTh YePHOBUK KOHCIIEKTA JIEKIIMU
(Hanpumep, 0 mpuUHUUINAX pabOThl r€HEepaTUBHO-cocTsI3aTeabHbIX ceteid (GAN) ms
ciyuiaTenei 6e3 riry0oKoi MaTeMaTuuecKor MOAr0TOBKH, UCIIOJIb3YsI MeTadophl), YTO
AKOHOMHUT 4Yachl paboThl. ['eHepaTophl H300paKEHUH MO3BOJISIIOT CO3/1aBATh YHUKATIb-
HbIE, HE 3alllUIIECHHbIE ABTOPCKUM MPABOM WJUIFOCTPALMU, CXEMbl WJIU IMPUMEPHI,
HaIlpuMep, CXeMaTHYeCKoe N300pakeHue HEUPOHHOU CETH, CTHIIM30BaHHOE MO JIET-
ckyto urpymky. LLM Ttaxxe HEOOXOOuMBbI 1jisi pa3pabOTKH OLEHOYHBIX CPEICTB
(manpumep, 15 BOIIPOCOB C YETHIPbMS BapuaHTaMu O0TBETOB o «OcHoBaM (prHAHCO-
BOW IPaMOTHOCTH») U CO3/IaHUsI PEAIMCTUYHBIX KEWCOB U CUTYallMOHHBIX 3a1a4 JJis
MporpamMM Mo KOH(IMKTOJIOTHH, BKJIIOYAs POJIEBbIE MOJIEIIH.

Hakomner, Ha sTamne onenku u oopatHoit csizu, ' HC momoraror B aHanm3e 3¢-
(EKTUBHOCTH ITPOrpamMMbl, 0000111as O0IbIINE 00bEMBI TEKCTOBOM 00pATHOI CBSI3U OT
ciymateneit. HefipoceTb criocoOHa BRISIBUTH KITIOUYEBBIE MPOOIEMBI U YCTIEXH, a TAKIKE
COCTaBUTh KPATKUW OTUET O peaiM3alliy MPOTPaMMBbI 3a ONPEIeICHHbIA TIEPUO/I, UH-
TETpUpPYysl JaHHBIE O KOJUYECTBE CiIylIaTee, cpeHeM Oallyie U MOJ0XKUTEIbHBIX OT-
3bIBax.

KadecTBo pe3ynbTaTa, MOJIYyYEHHOTO OT T€HEPATUBHON HEUPOCETH, HANIPSMYIO
3aBUCHUT OT KadecTBa 3arpoca (mpomira). MeToauCT JOKEH OCBOUTH UCKYCCTBO TOY-

HBIX M KOHTEKCTyaJlbHBIX 3aIllPOCOB, CIENYs PNy KIKOYEBBIX NpaBuil. Bo-NepBbIX,
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BCEr/la HAYMHANTE 3aIpoc C 3a1aHKsI POJIM M KOHTEKCTAa, YETKO YKa3bIBasi, KEM JI0JKHA
ObITh HelpoceTh (« Tot — onvimuwitl memooucm JOII no po6omomexnukey). Bo-BTo-
PBIX, HEOOXOAMMO TOYHO OTPEICIHUTH IENEBYIO ayAUTOPHIO, YKa3bIBasi BO3PACT, YPO-
BEHb MOJITOTOBKH U UHTEPECHI 00ydaromuxcs («0is1 oemeu 8—10 iem ¢ Hynegvim ypos-
HeM no020mosKuy). B-TpeTpux, BAXKHO OTpaHUYUTH GopMaT U 00bEM, UCTIOJB3YS KO-
JMYECTBEHHBbIE OrpaHUYEHUs (CJIOB, 3HAKOB, MyHKTOB, TaOJUIl), YTOOBI MOJYYHUTb
CTPYKTYPUPOBAHHBIA M TOTOBBIM K HMCHOJIb30BaHUIO Martepuan («Omeem Oonoicen
ovimob 6 hopmame mabauysl uz 4 Ko1oHoK»). B-ueTBepThIX, 0043aTENBHO YKa3bIBATE
CTHJIb U TOH U3JIOKCHHS («no0atl un@opmayuro 6 ueposom, HeopMaibHOM MOHEY).
W HakoHen, A JOCTHKEHUS HAWTYYIIero pe3ysibTaTa NCIOIb3YHTE UTEPATUBHOCTH,
Ha4YMHAas ¢ OOLIUX 3alpoCcoB (CTPYKTypa MpOrpamMmbl) U MOCTEHIEHHO MEPEXOAs K Je-
Tanu3any (KOHKPETHOE 3aJaHKEe), YTO IMO3BOJSIET MOCTOSHHO KOPPEKTHPOBATH
HarpasieHue padotsl ['HC.

HecMmoTps Ha Bce mpenMyIlecTBa, Fr€éHEpaTUBHbIE HEHPOCETH — 3TO UHCTPY-
MEHT, a He 3aMeHa MetoaucTa. HeoO0XoIUuMO MOMHUTH, YTO CT€HEPUPOBAHHBIN KOH-
TEHT MOXKET COJEPKaTh (PAKTUUECKHE OIINOKHU, U3BECTHBIE KaK «TAJTIOLUHALIII, 110~
ATOMY METOAMCT 00s3aH MepPenpOBEPUTh BCE HAYUHBIC, ICTOPHUUECKHUE U TEXHUIECKHE
nanublie (Oaktyexkunr). Kpome Toro, 'HC He 3HaKOMBI € JIOKaIbHBIMU HOPMAaTUBHBIMU
aKTaMH, JIMIICH3NOHHBIMH TPEOOBaHUAMH U crielIUUKON 00pa30BaTEIHLHOM OpraHu3a-
uuu, no3toMy CootBerctBue ®PI'OC M NTUIEH3HMOHHBIM TPeOOBAaHUAM AOKHO OBITH
o0ecrnieueHo U BepupUIMpoBaHO yesnoBekoM. HakoHen, npu reHepanuu n3o0paxxeHui
WM TEKCTOB HEOOXOAMMO UCIIOIB30BaTh MOJIENIH, KOTOPbIE TApaHTUPYIOT OTCYTCTBHE
IPSIMOTO TUIarvaTa Wik HapyIIeHUs aBTOPCKUX TpaB, cobmonas OxpaHy aBTOPCKOTO
mpasa.

WuTerpaiys reHepaTuBHBIX HEWpOCeTel B pa3pabOTKy AOMOIHUTENIbHBIX 001I1e-
00pa3oBaTeNbHbIX IPOrPAMM IIO3BOJISIET CIETATh 3TOT Mpoliecc OpicTpee, rTnbYe U, YTO
caMoe TJIaBHOE, Oojiee nepcoHanusuposannvim. Metoauct, BoopyxkeHHbII [HC,
TpaHC(HOPMHUPYETCS U3 OlepaTopa KOHTEHTA B cmpameza 00y4eHus, coCpeloTOUEH-
HOT'O Ha ITyOOKOM Mearoru4eckoM Ju3aiiHe U aJanTaluy, B TO BpeMs KaK pyTHUHHas

reacpanuss 4YCPHOBHUKOB MW BCIIOMOI'aTCJIbHBIX MATCPHUAJIOB JIOXKHUTCA Ha IIJICUYU

55



’
e

innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

-t
FHaww
"

HCKYCCTBCHHOI'O MHTCJIJICKTA.

Cnucok aureparypsl

1. baiinenxo, B. U. [IpoektupoBanue 10N0ITHUTENBHOM MTPodhecCnoHaNbHOM 00-
paszoBaTenbHOM MporpaMMebl: yuel.-meto. nocodue / B. W. baiiaenko, H. 0. TNans-
MUHa ; noj oomr. pea. B. W. baitnenko. — Mocksa: Jloroc, 2022. — 256 c.

2. baxxenos, O. 0. IHHOBalIMOHHBIE TEXHOJIOTUN O0YUEHHUS B3POCIBIX: TEOPHS
u npaktuka / O. FO. baxenos, A. f. Bypsik. — CII0.: Peus, 2023. — 304 c.

3. Kupwinos, B. B. HeiipooOpazoBarenbHble TEXHOJOTHH: TMEPCHEKTUBBI U
pucku BHeapenus / B. B. Kupwminos / O6pa3oBanne n Hayka. — 2024. — Ne 1. — C. 15—
26.

4. Konecoga, JI. B. OCHOBBI IeAarornueckoro NpOEeKTUPOBAHUS YUEOHBIX Kyp-
COB C ucnoyib30BaHueM IudpoBbix TexHomoruii / JI. B. Komecosa / OTkpsiToe u au-
ctaHIMOHHOE o0yuenue. — 2023. — Ne 2. — C. 48-59.

5. MaiiopoBa, O. Il. [IpumeHeHuEe TeHEpaTUBHBIX HeWpoceTeil B OOyUYEeHHH:
MpaKkTUYECKUe NMoxo0 bl U pekoMmenanuu / J. I1. Maiioposa, C. A. Urnatsesa / Co-
BpemeHHas negaroruka. — 2024. — Ne 4. — C. 82-93.

6. [Tononckwuii, B. M. MeTomoorus neaarornaeckux UCCleoBaHui: yueo. mo-
cooue / B. M. Ilomouckuii. — PoctoB H/J1: ®ennke, 2022. — 384 c.

7. Cadonona, T. FO. CoBpemeHHbIE TEHJICHIIMU Pa3BUTHSA JOMOJHUTEIBHOTO
npodeccruoHaIbHOTO 0Opa3oBanus B yciaoBusax nudposusanuu / T. FO. Cadonona /

Bectauk MockoBckoro yauepcutera. Cepusi 20: I[lemarornueckoe oopazoBaHue. —

2023. — Ne 3. — C. 34-46.

56



’
e

innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

-t
FHaww
"

VIIK 37.091.4

THE ROLE OF ARTIFICIAL INTELLIGENCE IN
LANGUAGE ADAPTATION AND INTERCULTURAL COMMUNICATION

Syrdauletova Aidana
1% year student of
Nabidullin S. Aibolat
PhD, Senior Lecturer
Abai Kazakh National Pedagogical University,
Kazakhstan

In the context of globalization and increasing internationalmobility, the ability
to effectively communicate in differentlanguages and understand cultural differences
Is becomingcritical. This study analyzes the role of artificial intelligence in language
adaptation and intercultural communication. Modern Al technologies, including auto-
matic translators, intelligent language platforms, and systems for supportinginterac-
tion in multilingual environments, are considered. Ananalysis of practical cases and
existing research demonstratesthat Al facilitates accelerated language adaptation, im-
provedunderstanding of cultural differences, and increased usercompetence in inter-
cultural communication. At the same time, limitations and potential risks associated
with automatedcommunication are identified, including translation inaccuracyand in-
sufficient sensitivity to cultural nuances. The findingshighlight the practical signifi-
cance of Al in educational, professional, and everyday life, demonstrating its role as a
toolfor overcoming language barriers and improving internationalinteraction.

Keywords: Artificial Intelligence (Al), Language Adaptation, Intercultural Com-
munication, Machine Translation/Automatic Translation, Cultural Competence, Digi-
tal Educational Technologies, Adaptive Language Systems

Aunomauyun. B ycnosusx enobanuzayuu u pacmywjei  MenHcOyHaApOOHOU
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MOOUTLHOCU CNOCOOHOCIb I PeKMUBHO 00WAMbCA HA PA3HBIX A3bIKAX U NOHUMAMb
KyJlbmypHble 0COOEHHOCMU CMAHOBUMCS Kpumu4decku BANCHOU. Hacmwm;ee uccneoo-
6AHUE NOCBAULEHO AHANIU3Y POJIU UCKYCCMBEHHO20 UHMElIEKmAad 6 SA3bIKOBOU a0anma-
yuu u ]l/lef)fCKyJmeypHOI:i KOMMYHUKAYUuU. Pacwwampueaiomc;l COBPEMEHHbIE NMEXHOJI0-
cuu HH, 6KJIIouasA asmomamudecKue nepeeodquku, UHMEIEKMYAJIbHbLE $3bIKOBblE
naamagopmol u cucmemvbl NOOOEPIHCKU B3AUMOOEUCMBUSL 8 MHO2053bIYHOU cpede. Ana-
JAU3 NPpAKMu4eCcKux Keucos u cywecmeaeyrouiux uccne0o8aHull nokKassleaem, 4mo un
Ccnocobcmeyem YCKOPEeHHOU A3bIKOBOU a0anmayuu, Yay4ueHuto NOHUMAHUSL KYJIbmyp-
HblX pa3ﬂuqm7 U NOBLIUUEHUIO KOMNEMEeHMHOCMU Noab306ameliell 8 M@OfCKyJmeypHOZZ
KOMMYHUKAUUU. O()H06peM€HHO BbIAGJIAIOMCA OCPAHUYEHUA U NOMEHYUATIbHbLE PUCKU,
C6A3AHHblE C a@mOMamumuuezZ KOMMYHUKAyUUu, 6Kiio4dasl Heno4YHoCmbs nepeeoda Uu He-
00CMAMOYHYIO YYBCMEUMEILHOCMb K KYIbMYPHbIM HIoaHcam. [lonyuenuvle pesyib-
mamul NOOYEPKUBAIOM NPAKMuU4eckyto 3nadumocms MU 6 obpazosamenvbHoll, npo-
(heccuoHanbHOl U NOBCEOHEBHOLL JHCUHU, OEMOHCIMPUPYS €20 POJIb KAK UHCIPYMEHMA
npeoooieHUsl A3bIKOBLIX DAPbEPOS U VILYUUIEHUSL MEHCOYHAPOOHO20 83AUMOOEUCNBUSL.

Knroueevie cnosa: MCKyCCI’}’IGQHHbluV UuHmelekm, A3blKOBAA adanmauuﬂ,
MENHCKYIbMYPHASL KOMMYHUKAYUSL, MAWUHHBIL Nepesod/a8momMamuyeckKuil. nepegoo,
KyJlbmypHasl KOMnemeHmHocms, Z/;Z/lgbp08bl€ 05pa306am€]leble mexHoJjiocuu,
aoanmueHvle s3bIK08ble CUCEMbl

Introduction

In the context of rapid globalization and increasing internationalmobility, the
ability to communicate effectively across linguisticand cultural boundaries has become
a critical component ofmodern interaction. Language adaptation and interculturalcom-
munication play an essential role in facilitating meaningfulexchanges in multicultural
environments, where individualsmust not only understand linguistic structures but also
navigatecultural norms, values, and communication practices.

Advancements in Artificial Intelligence (Al) have introducedinnovative tools
that significantly influence the processes oflanguage learning and intercultural com-
munication. Al-poweredtechnologies—such as machine translation systems, intelli-

gentlanguage-learning platforms, and adaptive communicationassistants—offer new
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opportunities for accelerating languageacquisition, enhancing cultural understanding,
and reducingcommunication barriers. These tools allow for personalizedlearning ex-
periences, real-time feedback, and dynamic supportin multilingual contexts.

Despite these advantages, the integration of Al into languageand cultural com-
munication poses certain challenges. Issuessuch as translation inaccuracies, limited
cultural sensitivity, andpotential ethical implications highlight the need for criticale-
valuation of Al-mediated interactions. Therefore, examiningboth the potential and the
limitations of Al technologies isnecessary for understanding their broader impact. The
purposeof this study is to analyze the role of artificial intelligence insupporting lan-
guage adaptation and interculturalcommunication.

The objectives include:

1. examining contemporary Al technologies used for linguisticsupport;

2. exploring their influence on cultural competence andcommunication pro-
cesses; and

3. identifying the challenges and risks associated with Al-basedcommunication
tools.

This research aims to provide deeper insights into how Al canbe effectively in-
tegrated into educational, professional, andsocial environments to foster more inclusive
and culturallyinformed communication.

Relevance and Literature Review

In the contemporary world, artificial intelligence (Al) isbecoming a key tool in-
fluencing educational processes, professional activities, and everyday communication.
In thecontext of globalization and international mobility, the ability tointeract effec-
tively in multilingual environments has becomeparticularly significant. Language ad-
aptation and thedevelopment of intercultural competence are essentialconditions for
successful interaction in educational andprofessional contexts.

Al technologies provide a wide range of tools that support thedevelopment of
language skills and interculturalcommunication. Among the most prominent are ma-
chinetranslation systems, intelligent language-learning platforms, andadaptive com-

munication support systems. These technologiesoffer a personalized approach to
59



e
(1]

-
-

- - . .
2 innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

learning, dynamic feedback, and the possibility to integrate cultural elements into the-
learning process.

Current research demonstrates that Al contributes to acceleratedlanguage adap-
tation through automated error analysis, contentadaptation according to user level, and
simulation of realcommunicative situations. The use of intelligent languageplatforms
allows learners and professionals to enhance theircultural competence, reducing the
risk of misunderstandings andconflicts in intercultural communication.

Nevertheless, there are several limitations and challengesassociated with Al ap-
plications. Key issues include translationinaccuracies, insufficient consideration of cul-
tural context, limited ability to interpret non-verbal and pragmatic aspects ofcommu-
nication, as well as ethical concerns regarding the use ofpersonal data. These chal-
lenges emphasize the need for criticalevaluation and careful implementation of Al
technologies ineducational and professional practices.

In summary, the literature review shows that Al has significantpotential to sup-
port language adaptation and the development ofintercultural competence. However,
its application requirescareful consideration of cultural, linguistic, and ethical aspects.
Systematic study of modern Al

technologies and their practical impact on interculturalinteraction remains a rel-
evant and promising area of research.

Theoretical Background

Contemporary research in education and communicationemphasizes that suc-
cessful language adaptation and thedevelopment of intercultural competence require a
comprehensive approach, incorporating cognitive, cultural, andtechnological aspects.

1. Language Learning Theories

Communicative Approach posits that language learning shouldoccur through ac-
tive use in real communicative situations. Al technologies, such as adaptive language
platforms andinteractive chatbots, create opportunities to simulate thesesituations by
providing real-time feedback and error correction.

Constructivist Learning Theory highlights the importance of a personalized ap-

proach, where learners actively constructknowledge, and Al dynamically adapts
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materials according tothe user’s level.

2. Intercultural Communication Theories

Intercultural Communicative Competence Theory viewseffective interaction in
multilingual and multiculturalenvironments as a combination of knowledge, skills, and
values. Al supports the development of these skills through multimediaresources, in-
teractive cases, and analysis of culturalcommunication features.

Hofstede’s Cultural Dimensions Theory helps understanddifferences in behav-
ior, values, and norms across communities, which Al can account for when adapting
learning materials ortranslating messages [3].

3. Cognitive and Experiential Learning Theories

Social Cognitive Theory emphasizes learning throughobservation and modeling
behavior. Al systems allow users toobserve and replicate appropriate linguistic and
cultural patternsin virtual interactions.

Kolb’s Experiential Learning Theory suggests that learningthrough experience
and reflection enhances knowledgeretention [5]. Al tools enable learners to practice
language andinteract in simulated scenarios, building skills through practiceand feed-
back.

4. Role of Technology and Al in Theoretical Context

Al tools integrate elements from the theories above, providing:

1 personalized learning experiences;

2 simulation of real-life communicative situations;

3 error analysis and dynamic feedback;

4 consideration of cultural context;

5 development of intercult ural competence skills.

In conclusion, the theoretical framework demonstrates thatartificial intelligence
not only supports language adaptation butalso contributes to the development of cul-
tural competence, making it a significant tool in educational and professionalcontexts.

Research Methodology

1. Data Sources

The study utilized the following sources to analyze the role ofartificial
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intelligence (Al) in language adaptation andintercultural communication:

Primary sources:

1. texts of dialogues and examples of interactions in educationaland intercultural
contexts;

2. materials demonstrating explanations of language rules andcultural features;

3. communication scenarios in various linguistic and culturalcontexts.

Secondary sources:

1. scholarly articles on the use of technologies in languagelearning and intercul-
tural competence development;

2. publications on theories of language adaptation andintercultural communica-
tion;

3. research on modern learning approaches (communicativeapproach, construc-
tivism, cognitive models).

2. Research Methods

To achieve the objectives of the study, the following methodswere applied:

Content Analysis

Texts and examples of interactions were analyzed to identifystrategies support-
ing language adaptation, ways of conveyingcultural context, and common communi-
cation challenges.

Comparative Analysis

Results were compared with theoretical models of interculturalcompetence and
existing scholarly literature to evaluate thealignment of practical examples with current
understanding oflanguage and culture.

Reflexive Analysis

Observations were made regarding the accuracy of culturalinterpretation, the ad-
equacy of examples and explanations, andchallenges in language adaptation.

3. Research Tools

Dialogue texts and interaction examples — the primary sourceof data analysis;

Scholarly literature — for theoretical support and verification offindings.

4. Justification of the Approach
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This methodology allows for:

1. a systematic study of communication and languageadaptation examples;

2. assessment of the accuracy and cultural relevance of thematerials;

3. comparison of results with contemporary theories oflearning and intercultural
communication;

4. gaining a deeper understanding of mechanisms that supportlanguage and cul-
tural competence development.

Analysis and Results

1. Data Overview

The study utilized both quantitative and qualitative data toexamine the role of
artificial intelligence (Al) in languageadaptation and intercultural communication.

Quantitative data: 65 survey responses assessing participants’ perceptions of Al
tools for language learning and interculturalcommunication [4].

Qualitative data: 18 semi-structured interviews and 30 examples of Al-assisted
dialogues (ChatGPT, Duolingo, LingQ).

Quantitative data were analyzed using SPSS, while qualitativedata were exam-
ined using NVivo for thematic analysis toidentify recurring patterns and themes.

2. Quantitative Analysis

The survey evaluated platform effectiveness using a 5-point Likert scale.

Key findings:

1. Support for intercultural communication:

78% of respondents indicated that Al helped them betterunderstand cultural dif-
ferences.

2. Language adaptation:

82% reported that Al reduced language barriers and acceleratedtheir learning
process.

3.Platform effectiveness:

ChatGPT received the highest ratings for interactivity andpersonalized feedback
(mean score: 4.5/5).

Duolingo and LingQ received moderate scores (4.1/5 and4.0/5, respectively).
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Charts and tables were used to visualize the comparison ofplatform effectiveness
across key criteria.

3. Qualitative Analysis

Analysis of interviews and Al dialogue content revealed severalkey themes:

1. Enhanced cultural awareness:

Al provided contextual examples of cultural norms, improvingparticipants’ un-
derstanding of intercultural nuances.

2. Personalized language support:

Platforms adapted exercises to the user’s level, offering errorcorrection and tai-
lored recommendations.

3. Increased communication confidence:

Participants reported feeling more confident when interactingwith native speak-
ers after practicing with Al.

4. ldentified limitations:

Some participants noted the lack of live social interaction andoccasional inaccu-
racies in cultural content.

Sample participant quotes:

«ChatGPT helped me practice polite expressions in differentcultural contexts
that | previously struggled with. »

«Duolingo provided daily exercises, but it did not explaincultural nuances in as
much detail. »

4.4 Comparative Analysis of Al Platforms

The comparison highlighted the strengths and weaknesses ofdifferent platforms:

Platform Language Support Cultural Awareness Interactivity Personalized Feed-
back

ChatGPT High High High High

Duolingo Medium Medium Medium Medium

LingQ Medium Medium-High Medium Medium-High

Interpretation: ChatGPT proved most effective in integratinglanguage learning

with intercultural adaptation due to its abilityto conduct context-based dialogues and
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provide personalizedfeedback.

4.5 Summary of Findings

Al effectively supports language adaptation through interactivepractice and per-
sonalized learning.

Al facilitates intercultural communication by modeling real-lifeinteractions and
explaining cultural norms.

Platform functionality significantly influences user satisfactionand effective-
ness, with chatbots showing the greatest potential.

Key limitations include the absence of live social interaction andoccasional cul-
tural inaccuracies, indicating the need to combineAl with real-world practice.

Discussion

5.1 Interpretation of Results

The results of the study indicate that artificial intelligence (Al) serves as an ef-
fective tool for supporting language adaptationand intercultural communication. Par-
ticipants reported that Al allows:

Simulation of real-life communicative situations, enablingpractice of language
and cultural norms in a safe environment;

Personalized feedback, which accelerates the acquisition ofgrammar, vocabu-
lary, and idiomatic expressions;

Increased confidence in intercultural interactions, reducinganxiety and promot-
Ing more active communication.

Al contributes to both linguistic competence and culturalawareness, enabling us-
ers to adapt to new cultural contexts anddevelop skills for effective intercultural en-
gagement.

5.2 Comparison with Previous Research

The findings align with previous studies:

Zawacki-Richter et al. (2019) emphasize that Al accelerateslanguage learning
and provides interactive practiceopportunities [1];

Chen et al. (2021) highlight that Al fosters cultural competenceby modeling sce-

narios with cultural nuances [2].
65



e
(1]

-
-

- - . .
2 innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

Nevertheless, face-to-face intercultural interaction remainsirreplaceable, as Al
cannot fully convey nonverbal cues, intonation, or emotional reactions of human inter-
locutors.

5.3 Limitations

Lack of real-life interaction in some Al scenarios limits practicaladaptation of
skills.

Limited cultural knowledge base in Al platforms, which mayoversimplify or
misrepresent cultural norms.

Small sample size (65 survey respondents and 18 interviewees), restricting gen-
eralizability of results.

5.4 Practical Recommendations

Integrate Al platforms into educational programs for interactivelanguage prac-
tice.

Use culturally contextualized scenarios to develop culturalcompetence and un-
derstanding of social norms.

Combine Al use with live intercultural experiences.

Adapt Al platforms to specific languages and cultural contextsto improve learn-
ing accuracy and relevance.

5.5 Directions for Future Research

Expand and diversify the sample to enhance the reliability offindings.

Conduct longitudinal studies on the impact of Al on linguisticand intercultural
competence.

Compare different types of Al tools, including chatbots, voiceassistants, and VR
environments.

Explore combined approaches integrating Al-assisted learningwith real-life
communicative practice.

Conclusion

The study results demonstrate that artificial intelligence is aneffective tool for
supporting language adaptation and developingintercultural competence. Al provides

personalized feedback, simulates real-life communicative situations, and
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promotesconfidence in intercultural interactions. Despite limitations suchas the lack of
live communication and some culturalinaccuracies, integrating Al into educational and
professionalpractices offers significant potential for enhancing learningeffectiveness

and developing cultural literacy.
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IKOHOMMNYECKHE HAYKHA

YK 330

PA3BBUTHUE OBOLIEBOJACTBA B APABCKUX CTPAHAX
TEHAEHINUHU U ITPOBJIEMBI - YIIPABJIEHUA PUCKAMHA

Jpeir Xaccan
acrupaHT

OI'bOY BO «Poccuiickuii rocy1apcTBEHHbIN arpapHbii yHuBepcurer — MCXA»

Annomauus. B smotl cmambe paccmompet psio 60npoco8, CEA3AHHbIX C Pa36U-
muem 080wWe800Cmaad 8 Mupe ¢ 0003Ha4eHuemM Haobaoaemoblx meHoeHyull u npoo.em
IMOU OMPACIU 8 YCA0BUAX 3ACYULIueo20 Kiumama. Ha ocnosanuu oannvix cmamu-
cmuyueckou 6azvl PAO 3a 0603HAYUEHHDBI NEPUOO AHATU3A OBLIO UCCTEO08AHO UMEHE-
HUe 00beM0o8 U CMPYKmMypbsl (N0 CMpanam) 2100aibHbIX 8Al108bIX COOPO8 osoulell. As-
MOpblL YCMAHOBUU, YO 8 MeYeHUE 038)YEHHO20 8PEMEHU NPOU3BOOCHEO OAHHOU NPO-
00801bCMBEHHOU NoO02pynnsl yeeauuunoco 6 1,31 pasza - Aemopwi 0603Hauunu pso
PUCKOHHBIX C HUMU NPOO.IEM, C KOMOPbIMU CIMATKUBAIOMCS NPEONPUAMUSL PACCMAM-
pusaemol ompaciu, 6e0YWUx c8oK O0esmelbHOCb 8 YCI08UAX 3ACYULIUBO20 KIU-
mama, 8 mom yucie 8 0003HAYEHHbIX CIMPAHAX

Knrouesvie cnosa: osowesoocmeo, 2nobanvHoe npouzBo0CME0, 21AGHblE
CMPAHLI-NPOOYYEHMbl, YIPAGIeHUe PUCKAMU, 3ACYULTUBLIL KIUMAM

This article examines a number of issues related to the development of vegetable
production globally, identifying observed trends and risk management challenges for
enterprises in this sector in arid climates. Using data from the FAO statistical database
for the specified analysis period, changes in the volume and structure (by country) of
global gross vegetable harvests were examined. The authors found that during the
specified period, production of this food subgroup increased by 1.31 times. The authors
identified a number of risks and associated challenges faced by enterprises in this sec-
tor operating in arid climates, including in the specified countries .

Keywords: vegetable production, global production, major producing countries,

risk management, arid climate
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C npeBHENIIMX BPEMEH YEJIOBEK MPUMEHSUI B MUILY PA3JIUYHbIE YACTH pacTe-
HUM, KOTOPBIE OH MOJy4Yall CHayaja MOCPEICTBOM MX COOMpPaTeNIbCTBa, a 3aTEM U Iie-
JICHAIIPABJIIEHHOT'O MPOU3BOACTBA. HEKOTOpHIE N3 HUX B KOHEUHOM MTOTE C ITPOIOBOJIb-
CTBEHHOM TOYKM 3pEHUsI ObLIN CIPYIIHUPOBAHBI B OT/ICIbHBIC MOATPYIIIHI, 4 UX BbIpa-
nmuBaHue 0(hOPMIUIOCH B BUE OTNICIBHBIX HampaBiieHu# 3emtenenus [1]. Hampumep,
BBIJIEJISIIOT 3J1aKOBBIE U TICEB/I03JIAKOBBIE, KOTOPBIE KYJbTUBUPYIOTCS B pAMKaxX 3€pHO-
BOI'0 XO3SMCTBA,

PaznuyatoT 1Ba OCHOBHBIX HANPABJIEHUS OBOIIEBOJCTBA: OTKPBITOIO W 3allu-
LIEHHOTO TPYHTA, IPUYEM TEXHOJOTHH MOCIEAHETO MPUMEHSIOTCS HE TOJIBKO B TOCY-
JapCcTBax C XOJIOJHBIM KJIIMMATOM, HO U B 00JIe€ TEIUIbIX CTPAaHAX, B YACTHOCTH, B LENSIX
OoJiee parmoOHAIBHOTO pacxo/a Bojbl. VICKycCTBEHHas cpejia MO3BOJISIET CO3AaTh OIl-
TUMaJIbHBIE YCIIOBUS KaK IO TEMIIEpaType, TaK U MO BIAKHOCTH, U B ONpPECICHHON
CTENEHU NMPENOXPaHIET pacTeHUs OT BpeauTenel. B yacTHoCTH, B psae rocyaapcTB
bmmxnero BocTtoka, B Tom uncie u B Cupuu, €CTeCTBEHHAs MHCOJISIIUSA U TEMIIEpaTypa
BO3/lyXa CYILIECTBEHHO BbIIIE, YeM B Poccuu, B CBSI3U C YEM UMEET MECTO U OO0JIbIIas
HCIIAPSIEMOCTh BJIaru, KOTOPYIO CYIIECTBEHHO CHUKAIOT COBPEMEHHbBIE MATEPUAIIBI

OcHOBOM 711 POBEJICHUS HAILIETO aHAJW3a BBICTYNUIN JAaHHBIE M0 BAJIOBBIM
cOopaMm CBeXel OBOITHOW MPOMYKIIMKM B 0003HAYEHHBIX rocyaapcTBax 3a 2009-2023
IT., IpeJICTaBJICHHBIC B pasnene «Vegetables Primary» craructuueckoii 6a3sl I[Tpomo-
BOJILCTBEHHOM U cenbckoxo3siicTBeHHOM opranuzaiuu OOH (®AO). Otmetum, 4To B
COOTBETCTBHUH C €€ Kiaccu(ukaiuend B 3Ty MOATPYMITY BXOASIT U O00OBBIE, yposKaii
KOTOPBIX COOpaH B OINpPESICHHON CTETICHU CIEIOCTH, TaK Ha3pIBAEMON MOJIOYHOM, a
Takxe rpudbl U Tprodenu [15]. Takue npo1oBOIbCTBEHHBIE OaxueBble Kak apOy3bl U
JIbIHU, KOTOPbIE€ MBI IPUBBIKIIA B POCCUMUCKON CTATUCTUKE BUAETH B OJHOM MOJTPYIINE
¢ oBorramu, otHocsaTess DA O k «Fruit Primary» [16], u, ciegoBareabHO, B 3TOH Hay4d-
HOI paboTe OHM HE YUUTHIBAIOTCA. Takke, JaHHAs MEKIyHapOAHasi OpraHu3alus He-
KOTOpbIE KOPHE- M KITyOHEIIO I C TIOBBIIIICHHBIM COJIEP>)KaHUEM KpaxMalia BhIICIISIeT
B OTJCNIBbHYIO0 moArpymry «Roots and Tubersy [17]. To ecth kapTodeib, MAaHHOKA, SIMC
U [POYHME MOXO0XKUE KYJbTYphl TaKKE€ HE BKJIIOYEHBI B Halle uccienoBanue [18]. 3a

OXBA4YCHHBIMN nepuoa aHalini3a OBLIH paCCMOTPCHBI TAKHEC II0KA3aTCIIM Pa3BUTHUSA

69



’
e

innova VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:
«Hayunoe coo6rmiectBo XXI Beka: r1100aIbHBIC BRI30BBI M [IPHUKJIAIHBIC PEIICHUS»

L)
‘\.
Ll T L]

o

o6o3HayeHHO# otpacinu Poccuiickont @enepanuu (PD) u Cupuiickoit Apabckoit

Pecry6mku (CAP), kak BanoBbie cOopsl (puc. 1), yoopounsie miomanu (puc.
2) u cpenssis ypoxaHocTh (puc. 3). Takke aBTOpHI 110 00€UM CTpaHAM ONPEETIIN
U OXapaKTepU30BaId 00BHEMBI IPOM3BOICTBA OBOIIEH B pacueTe Ha AyIIy HACEJICHHS B
TE€YEHUE 03BYUEHHOI0 BpeMeHHU uccieaoBanus (puc. 4). Kpome toro, no uroram 2023
r. ObLTU BBISIBJICHBI I€CATh HanboJiee BaXXHBIX KATErOPUM JTaHHOTO BUA MPOAYKIIHH,
10 KaKJI0M U3 KOTOPOIl MPOBENEHO COMOCTABICHUE OTHOCUTEIBHO UX BaJIOBBIX COOPOB
B 2009 1. B 00a cpaBHUBaeMbIX I'oJla aBTOpaMU OMpeJeeHa OJId ITUX KaTeropuii B
o0beMe MPOU3BOACTBA JAHHOW MPOIOBOJIBCTBEHHON MOArpYNIBI B 1ejoM. Ha ocHoBe
MOJIyYEHHBIX PE3YIbTATOB B TAOJUYHON JOpME COCTABIIEHBI IBA PEUTUHTIA: IEPBBIM 1O
Poccuu (tabn. 1), Bropoit no Cupuu (Tabdi. 2).

PesyabTarsl u 00cyxaenue. Oxapakrepuszyem nsmenenue 3a 2009-2023 rr. Ba-
7oBbIX cOopoB oBomlel B Poccun u Cupun (puc. 1). 3aMeTHO, 4TO B MEPBOM U3 ATUX
rocyzapctB o0beMbI TPOU3BOCTBA JAHHOTO BHJIa MPOAYKIIMU 3HAUYUTEIBHO OOJIBIIIE,
B HEKOTOPBIE TObl 03BYYEHHOTO BPEMEHH HCCIEAOBAHMS MPAKTHYECKU HA MOPSIOK.
Tak, nHanpumep, ecnu B 2010 . ypoxkaii ooueid B PO cocraBun 12,132 mMaH. T, a B
CAP -2,448 man. T (nim 20,18 % ot poccuiickoro), To B 2013 1. oH OblI paBEeH COOT-

BeTcTBEeHHO 14,698 mutH. T 1 1,383 MuH. T (TO ecTh 9,41 % OT poccuiickoro).

1600 14701 14698 om
12,88 13408 PO o . 13,629 14’.153 13009 13860
, : ‘ ‘ T S AR TR o R ‘
oo Oee’ 14631 15466 @ * P
10,00 12,132 13,191 13716 13,951 13,231
8,00
6,00
388 12308 2ol a0 1831 2814 1808 1935 1778
0.00 2,448 —C {%—M—o\@__o
2!00 T T T 1,661 I 1,651 T 1,863 T 2,226 T 1198‘4 ‘17617 ‘
-Z, o)) o — N ™ <t To) © ~ © o o - N o
o — — — — — | s — ot =2 < N @
o o o o o o o o o o o ) o S S
N N N N N AN N N N AN N o~ ~ ~ I

--@--- [IponsBozacTso oBouieil B Poccun, MiH. T
—O—IIpousBozacTBo oBouiei B Cupuu, MIIH. T

Puc. 1. U3menenue 3a 2009-2023 rr. BagoBbIX COOPOB OBOIIIEH
B Poccun u Cupun, MitH. T
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B niesiom, 3a oXxBaueHHBIN IEPHO]T KCCIIEI0BaHUs BaJOBbIe COOpHI 0BOIIEeH B Poc-
cuu yBennuuiuch Ha 3,38 %, a umenHo ¢ 13,408 muH. T 10 13,860 MuH. T, TOTAa Kak
B Cupun cokpatmiuch Ha 22,99 %: ¢ 2,308 muH. T 10 1,778 mMiH. T. O0BEMBI TPOU3-
BOJICTBA B pAaCTEHUEBOJICTBE 3aBUCAT OT JIByX (DaKTOPOB: TUIOIIA EH O COOTBETCTBY-
IOIIEN KyJIBTYpPOU U €€ YPOKAWHOCTH Ha KOHKPETHBIX 3€MEJIBHBIX YYaCTKax, 1€ €€
BbIpamuBaroT [ 19]. [locnenHss aBnsieTcs OMHUM U3 OCHOBHBIX HAaTypalbHBIX MOKa3a-
TeJeH PKOHOMHYECKOW A(PPEKTUBHOCTH ATOW OTpACid B IEJIOM M €€ OTACIBHBIX
HarpaBlieHHi B yacTHOCTH [20]. Ee ypoBEeHb B KOHKPETHBIE TOJIbl 3aBUCUT HE TOJBKO
OT HPUPOJHO-KIIMMATUUYECKUX YCIOBHA, HO U OT COOJIOICHUS TEXHOJIOTUN BBIpAIIU-
BaHMsI OBOLIEH, B TOM YHUCJIE 110 BHECEHUIO HEOOXOUMBIX /103 OPTaHUYECKUX U MUHE-
panbHBIX yaoOpenuit [21]. Jleso B TOM, 4TO B IIpoliecce MPOU3BOICTBA BMECTE C MOJTY-
YEHHBIM YPOXKAEM U3 TOUBBI BEIBOASTCS MUKPO3JIEMEHTHI, KOTOPbIE HEOOXO0IMMO BOC-
MOJIHSATh, MHAYe Oy/IeT MPOUCXOJUTh Aerpadalus 3eMeib, YTO U HAOII0JaeTCs MpaK-
TUYECKHU BO BCEX MAKPOpPETHOHAxX Mupa [22].
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AHAJIN3 DOPEKTUBHOCTH UCIIOJIb30BAHUS TPY0OBBIX
PECYPCOB HA MPEJIPUSITUU AO «<KOHTAKT)» (I. HOIIIKAP-OJIA)

Jle:xxnnna Anacracusi CepreeBna
CTYJIEHT
Hay4yusblit pykoBoaurens: [lo3nees Banepuii Jleonnaosuy,
JOKTOP. 3KOH. HayK, ipodeccop
OI'bOY BO «IloBOmKCKHMM TOCYJAPCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTETY,

ropox Hormkap-Omna

Annomauyusn. B ycnosusx ycunenus KOHKypeHyuu u yugposusayuu 3¢hpexmus-
Hoe ynpasienue Kaopo8biM COCMasom npuobpemaem xkirouegsoe snavenue. B pabome
uccnedosanvl mpyoosvie pecypcol AO «Koumaxkmy» — KpYnHO20 NPOMBIULIEHHOZO
npeonpuamus Pecnyoiuxku Maputi Ox.

HpOGéOéH KOMNJIEKCHBIU AHAIU3 OUHAMUKU YUCTEHHOCMU nepcolaia, npou3eo-
oumenbHOCMU MPyoa, meKyyecmu Kaopos u UCnoab308anusi pabouezo epemeru. Pe-
3YAbMamsl QeMOHCMPUPYION CMAOUTLHOCMb KOJLIEKMUBA, YMEPEeHHbl pocm 3¢hghex-
MUBHOCINU U B03MOICHOCMU OIS onmumusayuu Ka()p08blx npoyeccoes.

IIpeonooicenvt mepovl no eHedpenuro yugposwvix pewenuti 8 HR-cghepy, cosep-
weHcnmeosaHUuo momusayuu u paseumuio I’lpO@@CCMOHaJlebZX HABbIKO6 compydﬂukoe.
Buvisoowr uccreoosarnus mozcym ObIMb UCNONIL308AHBL HA npednpuﬂmuﬂx Mawmurocmpo-
E€HUA U DTIEKMPONEXHUKU.

Abstract. In the context of increasing competition and digitalization, effective
personnel management is becoming increasingly important. This article explores the
human resources of JSC «Kontakt,» a large industrial enterprise in the Republic of
Mari EL.

The article provides a comprehensive analysis of the dynamics of personnel
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numbers, labor productivity, staff turnover, and working hours. The results demon-
strate the stability of the workforce, moderate growth in efficiency, and opportunities
for optimizing HR processes.

The article suggests measures to implement digital solutions in the HR field,
improve employee motivation, and develop their professional skills. The research find-
ings can be used in mechanical engineering and electrical engineering enterprises.

Knrwouesvie cnosa: mpyoosvie pecypcvl, npouzgooumenbHOCms mpyoda, mek)y-
yecmo Kaopos, 3¢ppexmusnocme nepconana, AO «Konmaxmy

Keywords: labor resources, labor productivity, staff turnover, personnel effi-
ciency, JSC Contact

B COBpeMeHHOfI OKOHOMMKC 3HAHWS U MOTHBALWA IICPCOHAJIA CTAHOBATCA KJIIO-
4yeBbIMHU (pakTopamu ycnexa. JJis IpOMBIIUIEHHBIX TPEANPUATANA, OCOOEHHO B YCIIO-
BUSIX TI100QIBHOM KOHKYpEHIIUH, Y(PPEKTUBHOE yIpaBiIe€HHUE TPYAOBBIMH PECYpCaMU
— CTPATCru4CCKasd 3ajgayda. Ha IIpuMepe AO «KOHTaKT», BCOAYLICTO IIPOU3BOIUTCILA
ANEKTPOTEXHUYECKOU npoayKuuu B Pecriybnrke Mapuii 371, B UCCII€IOBaHUU OIIEHU-
BacCTCA TCKYIIAsA KaapoBasd IIOJIUMTHKA, BBIABIIAIOTCA PC3CPBLI IIOBLIIMICHUA ITPOU3BOAU -
TCJIBbHOCTH TPpYyda U pa3pa6aTLIBa}0T CA IIPAKTUYCCKUEC PCKOMCHAINU 110 OIITUMHU3 ALl
YIIpaBJICHHUS IIEPCOHAIOM.

1. YucneHHOCTh M CTPYKTYypa MepcoHalia rnokasana B Tabmure 1.

Ta6nuna 1 - YucineHHOCTh U CTPYKTypa MepcoHasa

[Toka3arennb 3HayeHue
CpeaHecnucoYHasi YUCIEHHOCTh, Yell. 1405
[TpunsaTO Ha paboTy, yel. 120
'VBoJieHO, ue. 100
13 HUX 110 COOCTBEHHOMY JKEJIaHUIO, Yell. 65

3a 2022-2024 rr. yucnennocts nepconana AO «Konrakt» Boipocia ¢ 1300 no
1405 genoBek, yTo coctapiseT +3,96% B cpennem 3a roj. CTpyKTypa nepcoHana: pa-

6oune — 68%, UTP — 18%, cayxamue — 10%, MOII — 4%. Takas ctpykrypa
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TUMUYHA U1 MAIIMHOCTPOUTEIILHOTO MPOU3BOICTBA.
Koaddumnuent nocrossHcTBa Kaapos cocraisieT 89,5-90,2%, uto cBuaeresb-
CTBYET O BBICOKOM CTaOMJILHOCTH KOJIJIEKTHBA [2].

2. JIBmKeHue KaapoB

120
1405

- Koadpunment npuéma (2024 r.): ~ 8,5%

100
- KoaddunmeHT BoIObITHS: Taos ~ 7,1%

- Koaddunment tekydect (1o COOCTBEHHOMY >KEJIAHUIO): %25 ~ 4,6%

YPpOBEHBb TEKYUECTH HAXOJAUTCS B JOMYCTUMBIX MpeAenax, ogHako 35% yBoJb-
HSIOIIMXCS YKa3bIBAIOT HA OTCYTCTBUE KAPhEPHBIX MEPCIIEKTUB, a 25% — Ha HEBBICO-
KYI0 3apIUIaTy 10 CPAaBHEHHUIO C PIHKOM [3].

3. [Ipou3BoANTENBHOCTD TPY/a TOKa3aHa B Tabmure 2.

Ta6muma 2 — [Ipou3BoAMTENHHOCTD TPy

[Toka3areinb 2022 2024 [Ipupocr, %

O0BEM TTPOTYKITUH, MITH PYO. 2 850 3200 +12,28

BripaboTka Ha | uen., ThIC.

2192 2278 +3,92
pyo.

dakropHas moaeinb: [IpousBogurensuocts Tpyaa (I[lp) = Cpennee uucio quen
pabotel 1 pabounm (/1) * Cpenusst npoaomkutenbHOcTh padodero aus (I1) * Yacosas
BbIpaboTka (Bu)

OO611ee n3mMeHeHue BbIpaOOTKHU:
Allp =Tp: - TIpo =2 278 000 - 2 192 000 = +86 000 py6./gemn.

Pacuér BnusiHus kaxaoro ¢pakTopa METOJI0M a0COFOTHBIX Pa3HUIL:

1. Bnusaue n3Menenus koimuectBa otpabotanusix nuei (AIB(/)): Allp(J) =
(M1 - Ho) x ITo x Buo = (215 - 220) x 8,0 x 1 245,5 Allp([) = (-5) x 9 964 = -49 820
py0./gen.

2. Bnustnue usmeneHus npoaokuTenbHocTr padouero aus (AI'B(IT)): AI'B(IT)
= JI1 x (ITx - Tlo) X Buo =215 % (8,0 - 8,0) x 1 245,5 = 0 py06./gen. (bakTop HE U3Me-
HUJICS).
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3. Bnusinue uzmenenus yacoBoit BeipaboTku (AI'B(Bu)): AI'B(Bu) = JIi x ITi x
(Bui - Buo) = 215 x 8,0 x (1 324,4 - 1 245,5) ATB(Bu) =1 720 x 78,9 = +135 708
py0./den.

Pocrt BeipaboTku (+3,92%) otcta€t oT pocta uncieHHocTH (+8,08%), uto yka-
3bIBAET HA CHUKEHHE UHTEHCUBHOCTH TpyJa [4].

4. Vicnonp3oBaHue paboyero BpeMeHu

[Totepu pabodero Bpemenn 3a 2024 ron coctaBuwiu B cpeaHem 6,8% ot Homu-
HaJIbHOTO (POHJIA, B TOM YHUCJIE:

~ TIPOCTOM MO OPTraHU3AIMOHHO-TEXHUYECKUM IIpruurnHaM — 3,2%0;

- HesIBKU 110 Oose3nn — 2,1%;

- yueOHbIe OTITyCKa U KoMaHIupoBKku — 1,5%.

Oco6oe BHUMaHUE TPEOYIOT MPOCTOU, KOTOPHIE B OTIEIbHBIE MECSIbI JOCTH-
ramu 5%. [lo maHHBIM TTPOM3BOACTBEHHOI'O OT/IEJIA, OCHOBHBIMU NMPUYMHAMHU SIBIIS-
FOTCS:

~ 3JIEP’KKH C TOCTaBKaMU KOMIUICKTYIOIINX;

- IIJJAHOBBIE PEMOHTHI 000pyI0BaHUs O6€3 TepeHoca rpaduka paboThl.

Peszeps moBeImeHnst 3G(HEKTUBHOCTH — BHEAPEHNUE CHCTEMBI IIAHUPOBAHUS
npou3BojacTBa (APS) u ynydieHue JOruCTHKY.

5. Omnara Tpyzna

CpennemecsiuyHasi 3apaboTHas 1uiata Ha npennpusitud B 2024 romy cocTta-
Buiia 62 500 py6., uto Ha 12% BeIm1e YpoBHS 2022 rona. OxHako no qanasM Poccrara,
cpenHss 3apriata B oopabatsiBatonux oTpacisix o [IdO — 68 200 py©., uto nenaer
AO «KoHTakT» MEeHEe MPUBJIEKATEIIBHBIM JIJIs1 KBATU(DUITUPOBAHHBIX CIIEIIUATUCTOB.

Cucrema ormiatsl TpyJa MOCTPOSHA MO CMEITAHHON MOJIEIH:

- IoBpeMeHHO-npemMuaiibHas g UTP u ciyxamux;

— CIeIBHO-TIPEMUaIbHas I padoyHnX.

Opnnako aHanu3 MOKa3aj, YTO MPEMUalIbHAs YacTh COCTaBIsIET B cpeaHeM 18%
or ®OT, 4TO HETOCTATOYHO IJI1 CTUMYJIMPOBAHUS BICOKOW MPOU3BOAUTEIBLHOCTU. B

Jy4IIUX MPAKTHKAX 3TOT MokaszaTenab pocturaet 25-30% [5].
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BriBoan!

1. [lepconain npeanpuATHs CTAOUIIEH, HO CYILECTBYET PUCK yTPATHI KaJIpOB U3-
3a c1a0o0i cUCTEMBI KapbepHOTO POCTA.

2. [Ipon3BOIUTENBHOCTD PACTET MEJIEHHEE YNCICHHOCTH — TPeOyeTCs ycuiie-
HUE MOTHBALUU.

3. YpoBeHb o1u1athl Tpyia TpeOyeT KOPPEKTUPOBKU B CTOPOHY PHIHOYHBIX CTa-
BOK.

4. VImeroTcst pe3epBbl 110 COKPAIIEHUIO POCTOEB U MIOTEPh BPEMEHH.

Pexomenpanuu:

- BHeapuTh KPI u yBennuuTe npeMuanbHyro 9acts 10 25%;

- 3aIlyCTUTh IPOrpaMMy KapbepHOI'O POCTa;

~ OITUMHU3UPOBATH JIOTHUCTHKY;

~ IPOBECTH PHIHOYHBIN aHANIN3 3apIUIaT U CKOPPEKTHUPOBATH TAPUPHI.
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V]IK 332

YIIPABJIEHYECKASA MOJAEJIb IUPKYJISAPHOI'O AT'POKJIACTEPA:
OT TEOPUU K CUHEPT' U

IlecronanoBa EBrenuss CepreeBna
MarvuCTpaHT
Hayunbiii pykoBoauTenb: 3apunosa /lanust AHacoBHa,
npogeccop LIKoIBI IKOHOMUKH U MEXIUCHUIUIMHAPHBIX UCCIIET0BaHUN
['AOY BO «AnpMeThEBCKUI TOCYJaPCTBEHHBIM TEXHOJIOTHUECKUN YHUBEPCUTET

«BpIcuIas mkosa HG(I)TI/I», ropona AJBMETBEBCK

Annomaunus. llepexoo acponpomviuinennoco xomniexca (AIIK) na npunyunsi
uupkyﬂﬂpﬂoﬁ IKOHOMUKU A6J51E€NCA KPUMUYECKUM OMEENOM HA 2100aIbHbIE 6bI306bI
USMEHEHUA Kaumamda, UCmowleHUus pecypcos u npoéoeoﬂbcmeeﬂﬂoﬁ 6€3OI’ZCZCHOCmu,
OOHAKO U30]ITUPOBAHHbLE npednpuﬂmuﬂ cmankuearomcs COo 3HadumelbHbiMU 6apbe—
pamu. B oanHoti cmambe 00Ka3vl8Aemcs, Umo KidcmepHas Gopma opeanu3ayuul 6bl-
cmynaem Haubonee P HeKkmusHbIM KAMaIu3amopom maxkou mpancgopmayuu. Aemo-
POM npeonazaemcsi OPUSUHATbHASL YIPABIEHUECKAs. MOOelb YUPKYISIPHO20 A2poKild-
cmepa, oKycupyrouascs Ha Co30aHuU CuHepeemuyeckux 2 gexmos mexncoy yuacm-
HUKAMU.

The transition of the agro-industrial complex (AIC) to the principles of a circular
economy is a critical response to the global challenges of climate change, resource
depletion, and food security, but isolated enterprises face significant barriers. This ar-
ticle argues that a cluster-based organization is the most effective catalyst for such
transformation. The author proposes an original management model for a circular
agro-cluster that focuses on creating synergies between participants.

Knwueevie cnosa: yupxynapuas 3KOHOMUKA, A2PONPOMBIULIEHHbIU Kaacmep,

cuHepeemuuecKkuil d¢hghexm, ynpasieHueckas Mooeisb, COBMeCmHas UHppacmpykmypa
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Keywords: circular economy, agro-industrial cluster, synergistic effect, man-
agement model, joint infrastructure

MupoBas arpornpoA0BOJIbCTBEHHAS! CUCTEMAa UCTOPUYECKHU Pa3BUBAIIACH I10 JIU-
HEWHON MOJENH «IIPOU3BECTU-UCIOIB30BATh-BIOPOCUTEY, YTO IPUBEIO K KOJIOCCATb-
HBIM TIOTEPSIM PECYPCOB, JErpajallii SKOCUCTEM U 00pa30BaHUIO0 OIPOMHOT0 00beMa
OpraHUYECKUX OTXOJIOB. B OTBET Ha 3TO HUPKYJIAPHAsl SKOHOMHKA MpeAJiaraeT napa-
JUTMY, OCHOBAHHYIO Ha BOCCTAHOBHUTEJIbHBIX MPOIECCAX, MUHUMH3ALUN OTXOJ0B U
COXpaHEHUU IIEHHOCTH PECYpPCOB Ha KaK MOKHO 0oJiee JOJITOM 3Tarie UX >KM3HEHHOTO
nukia. Bueapenne stux npunnunos B AIIK — He nmpocTo skosnorudeckas Heo0Xo1u-
MOCTb, HO U (hakTOp Oyaylield KOHKypeHTocnocooHocTH [ 1, §].

OpHako A OTACNIBHOTO CENbCKOXO3WCTBEHHOIO WIIM TepepadaThIBAIOIIETO
NPEANPUSATUS NYyTh K LHUPKYJISIPHOCTU COMNPSHKEH C HENPEOAOJUMMbIMHU, HA TEPBBIMA
B3IUISI/I, TPYJHOCTSAMU: HEOOXOUMOCTh MHBECTUIIUM B JOPOTOCTOSIINE TEXHOJIOTUU
nepepadoTKU MOOOYHBIX MTPOTYKTOB, CIIOKHOCTH B MOMCKE HAJIEKHBIX TAPTHEPOB IS
oOMeHa pecypcamu, TpaH3aKIMOHHbIE U3/IEPKKH U ITpaBoBbIe Oapbepbl. IMeHHo 311ech
Ha TIEPBBIN IJIaH BBIXOJUT KIACTep — reorpaduyuecku JIOKaJIu30BaHHAS CETh B3aUMO-
CBSI3aHHBIX KOMITAHWUM, CIIEIMAIM3UPOBAHHBIX MOCTABIIMKOB, CEPBUCHBIX OpraHU3a-
WA U HAYYHBIX HHCTUTYTOB.

[lenb MaHHOW CTaTbU — MPEOIOJIETh PA3PBIB MEXKIY TEOPETUUECKUM IpHU3HA-
HUEM MOTEHLHANa KJIACTEPOB U MPAKTUYECKON peanu3anuell HUPKYJISPHBIX CTpaTe-
ruii. Jlyis 3Toro npeajaraeTcs aBTOpcKasi ynpaBieHUYECKasi MOJIEIb, KOTOpas CUCTEMa-
TU3UPYET Tpoliecc TpaHChOpMaINK KJIacTepa B CAMOPETYIUPYEMYIO CUCTEMY ITUPKY-
asipHOoro tuna. OCHOBHOM TE3MC 3aKJIIOYAaeTCs B TOM, YTO MCTUHHASA LIEHHOCTh KJja-
cTepa IS IUPKYJISPHON DKOHOMHMKH 3aKJIIOYAeTCsl HE B MPOCTOM reorpaduyueckon
0JIM30CTH, a B yIPABIIEMOM CO3JaHUU CUHEPTruu — 3¢ dekTa, Mpu KOTOPOM COBOKYTI-
HBI pe3yibTaT COBMECTHOM JIESITEIbBHOCTH MPEBBIIIAET CYMMY pPE3YyJIbTaTOB OTIE/b-
HBIX JICMCTBUI.

Knaccuueckast Teopusi kinacrepoB (M. Iloprep) akueHTUpPYEeT KOHKYpPEHTHBIE
MPEUMYIIECTBA, BO3HUKAIOIIME U3 IUIOTHOM ceTh B3auMoaeuctBui. LlupkymsaprHas

OKOHOMMHKA )IO6&BJ'I$I€T HOBOC HM3MCPCHUEC — KOOIICpAIHUIO MOJIs1 3aMbIKaHUA
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MaTepHaIbHbIX MOTOKOB|7]. Takum o0pa3om, HUPKYJSPHBIN arpokiacTep — 3TO KO-
CHCTEMa, TJI€ OTXO/IbI OJJHOTO CyOBEKTa CTAHOBSITCS CHIPHEM TSI IPYTOT0, & COBMECT-
HbI€ UHBECTULIUU B TEXHOJIOTUH U HHPPACTPYKTYPY CO3/1aI0T OOLILYI0 SKOHOMUYECKYIO
Y DKOJIOTUYECKYIO Beiroy. KiroueBas ynpaBieHdeckas 3ajjaua CMEIIaeTcs OT CTUMY-
JMPOBaHUSI KOHKYPEHIIMU BHYTPH KJacTepa K (pacuauTaiuu, KOomepaul 1 mocTpoe-
HUIO IOBEPHUSL.

[IpennoxxenHass MoJeNb NPEACTaBIsECT COOOM CXeMy CHUCTEMHBIX JCHCTBHA,
MHUIMUPYEMBIX YIIPABJISIONICH KOMITAHUEH WM acColMalliell KiacTepa.

brok 1: coBmecTHas nupkyisipHass HHGpacTpyKkTypa. ITO MarepuaibHas oc-
HOBa CHHEPTruu. BMecTo TOro 4To0b! KK I0My MPEANPHUATHIO CTPOUTH COOCTBEHHBIC
OUYHUCTHBIE COOPYXKEHHS WIN JUHUU NEePepabOTKH, KJIacTep UHBECTHUPYET B OOBEKTHI
KOJUJIEKTUBHOTO TIOJIb30BaHUS:

— OuorazoBasi CTaHIMSI/KOMILIEKC 110 KOMIIOCTUPOBAHUIO: YTHIM3UPYET HABO3,
MIOMET, PACTUTENIbHbIE OCTATKU U OTXO/bI NEPepadOTKU, IPOU3BOIS SHEPTHUIO (TEILIO
Y 3JICKTPUYECTBO) M BEHICOKOKAYECTBEHHBIE OPTaHUYeCKUe yI100peHus (qurecraT, KOM-
1OCT);

— 1IeX IO mepepadOTKe BTOPUYHOTO CHIPhs: MOKET MPOU3BOAUTH KOPMOBEIE J10-
0aBKM U3 KOMa, KMbIXa, Oap/bl, MO0 OHOpasnaraeMyro yIakoBKY U3 pacTUTEIbHBIX
BOJIOKOH;

— JIOTUCTHYECKUN XayO IJii TOTOKOB BTOPHUYHBIX PECYypCOB: ONTHUMU3HPYET
cOOp ¥ TPAHCIIOPTUPOBKY MOOOYHBIX MPOITYKTOB.

bnok 2: xnactepHbie MUPKYJSPHBIE OM3HEC-MOJAETH. YTpaBlieHHEe MpeArnoa-
raeT MpOeKTUPOBAHHUE U BHEAPEHUE HOBBIX CXEM CO3JJaHUSI CTOUMOCTH:

— MPOMBIIIIEHHBIA cCUMOKO03: (hopManu3airs NOTOKOB MEXKIY MPEANPUATHIMHU.
Hanpumep, oTX0ABI IMJI0JO00BOIIHOTO TEpepadaThIBAIOIIECTO 3aBOAA HAYT Ha KOPM
CKOTY B KMBOTHOBOJIYECKOM XO35HCTBE KJIacTepa, HAaBO3 OT CKOTA MOCTYIaeT Ha Ono-
ra30BYIO CTaHIIUIO, TUTE€CTAT BO3BPAIACTCS Ha MO KIIACTEPHBIX CENbXO3MPOU3BOIH-
TeJeH, 3aMeHssI MUHEPAJbHBIC YI00PEHUS U 3aMbIKasl IIUKJT MUTATEIbHBIX BEIIECTB,;

— cepBucHble Moaenu (Product-as-a-Service): opranuzaiiys npokaTta CeabCKo-

XO35IUCTBEHHOW TE€XHUKH, COBMECTHOI'O HMCIOJB30BAHUS MOIIHOCTEN MO XPAHEHUIO
(Y
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WM iepepaboTKe.

bnok 3: cucrema ynpapneHus 3HaHusMu ¥ uHHOBarmsmu (Knowledge Hub).
Cuneprus poxzaaeTcs u3 o0OMeHa HHpopMalue 1 COBMECTHOTO OOyUYEeHHUSI:

— cozzanue nudpoBoil miatGopmsel 1 yuyeTa 1 MOHUTOPUHTAa MaTEpPUATbHBIX
MOTOKOB (OTXOJI0B/pPECypCOB) BHYTPH KIIACTEPa;

— opranusauus pabo4yux rpynn U 00pa3oBaTENbHBIX MPOrpamMM MO LUUPKYJISIP-
HBIM IIPaKTHKaM JJIs1 COTPYIHUKOB MPEANPUATUN-YYACTHUKOB;

— HanaxxuBaHnue cBsizedt ¢ HUU u By3amu 1151 coBmectHbix HUOKP no TexHo-
JIOTUSM TepepabOTKH.

brok 4: oOmmii «3eneHblit» OpeHa U MapKETUHT. YTpaBleHUE penyTaiueil u
PBIHOYHBIM MO3UIIMOHUPOBAHUEM KJIacTEpa KaK €IMHOTO LEI0r0:

— pa3paboTKa U MPOABMKEHHE 00I1ero OpeHaa A MPOIyKIMHU, TPOU3BEICH-
HOM Mo HUPKYJIsIpHBIM TipuHITMNaM (Hanpumep, «Circular Farm Cluster Certified»);

— BbIXOJ] Ha npemuanbHbie B2B u B2C-ppIHKH, OpHEHTUPOBAHHBIE HA YCTOWYH-
BOCTb;

— MPUBJICYCHUE «3€JICHBIX» UHBECTUIIMI U TPAHTOB MO/ KOHCOJIUAUPOBAHHBIC
MIPOEKTHI KJIACTEPA.

Brenpenue Mozienu HauMHAETCS C ayIUTa MaTepUaIbHBIX TOTOKOB U OTpaxe-
HUS BCEX YYaCTHUKOB Kiactepa. Jlamee ¢gopMupyeTcsi crpaTerudeckas JOpOKHas
KapTa ¢ MPUOPUTETHBIMU MPOEKTaMU (HAIIPUMEP, CTPOUTENICTBO OMOTra30BOM CTaH-
nun). uHaHCUpPOBaHKE MOXET ObITh TMOPUIIHBIM: B3HOCHI YYaCTHUKOB, TOCyJIap-
CTBEHHO-YaCTHOE MApTHEPCTBO, «3eJIeHbIey» oonuranuu [1, 5].

Ouenka 3(ppeKTUBHOCTH MTPOBOJUTCS MO ABYM I'PYIIIIaM MMOKA3aTENECH:

— DKOHOMHUYECKHE: CHU)KEHHE 3aTPaT Ha YTUIIN3ALIUIO, ChIPhE U DHEPTUI0, HOBBIE
JI0XOJIbI OT MMOOOYHBIX MPOIYKTOB, POCT CTOMMOCTU OpEH/Ia;

— DKOJIOTMUYECKHE: COKpAIICHHE YIIIEPOIHOTO cliesia, 00beMa 3aX0paHuBaEMbIX
OTXOJIOB U MOTPEOIEHUS IEPBUUHBIX PECYPCOB (BOBI, yI0OPEHUIA).

[IpennoxxenHast ynpaBjieHUYECKasi MOJIENb UPKYJISIPHOTO arpokiactepa Mnpea-

CTaBJIIET COOOW MPAKTUYECKUN WHCTPYMEHT JJisi TpaHCcPopMaliuu TEOPETUYECKOTrO
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MOTEHIMANa KJIACTEPHBIX CTPYKTYP B pealbHble CUHepreTuueckue 3gppextol. Monaensb
CHUCTEMHA: OHA 00BEIUHSIET TEXHOJIOTHUYECKYIO COCTABIIAIONIYIO (COBMECTHas nH(pa-
CTPYKTYypa), SKOHOMUYECKYIO (HOBBbIE OM3HEC-MOJICIIN ), THTEIUICKTyalbHYIO (yIIpaBJie-
HUE€ 3HAHUSIMHU) U MAapKETUHIOBYIO (OOIIMI OpeH.I) MJIOCKOCTH B €QUHBIA aJITOPUTM
JNEUCTBUM.

['maBHBINM BBIBOJ MCCIEA0BAHUS 3aKIFOYAETCS B TOM, YTO MEPEXO] K LIUPKYJISP-
HOI1 3koHOMUKe B AIIK He MOeT OBITh YCIEIIHbIM KaK CyMMa YCHUJIMH OJUHOYHBIX
npeanpustuid. IMeHHO Kiactep, yrpaBisieMblil KaK LEJIOCTHAsI CUCTEMA, CO3JaeT He-
00XO0JMMBbI€ YCIOBUS — JOBEpUE, MacIITad, O0IIyI0 HHPPACTPYKTYypy U pa3JesieHne
PUCKOB — JUIsl 3aMBIKAHHSI MaTE€pPUAIbHBIX TOTOKOB M T'€HEPalUU JIONOJHHUTEIbHON
LEHHOCTHU JUIsl BCEX YYaCTHHMKOB. JlanpHeline uccienoBaHusl MOTyT ObITh Halpas-
JIEHBI Ha Pa3pabOTKy LHU(PPOBBIX ABOMHUKOB TAKUX KJIACTEPOB JJIsi ONTUMHU3AIUH T10-
TOKOB, @ TaK)X€ Ha JETAIbHBIA aHAIN3 MHCTUTYLIMOHAIBHBIX OAPbEPOB U POJIU TOCY-

II&pCTBGHHOfI IIOJIMTUKHU B CTUMYJIMPOBAHHUHA HO,Z[O6HI>IX HMHHUIIUATUB.
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VJIK 159.9

IK3UCTEHIUAJIBHBIE U DMOLNOHAJIBHBIE ®AKTOPBI
KAPBEPHBIX OPUEHTAIIMIA PABOTHUKOB IT COEPHI

IerpouenkoBa AnHa HukoJ1aeBHa
MaructpaHt
MOCKOBCKHI MHCTUTYT NICUXOaHaIN3a, r. MockBa, Poccus
Hayunbiii pykoBoaureab: Xox Upuna PynouasgoBua

KaHauJaT IICUXOJOIrM4CCKUX HAaYK, JOICHT

Annomauusn. AxmyanbHocmov UCCie008anusi 00YClO61eHA CMPEMUMETbHbIM
paszsumuem IT-cghepoi: ee 6Kk1a0 6 2100ANbHYIO IKOHOMUKY NOCMOSAHHO pAcmem, d UH-
mepec K npoghecCUOHAIbHOMY PA3BUMUIO 8 Hell YCUNUBACMC S CPeOU CReYUATUCTOS.
Cospemernnvie meHOeHYUU NOKA3LIBAIOM, YMO 011 compyoHukos IT eadichvimu cmamo-
8AMCSL HE MOJbKO (PUHAHCOBbLE ACNEKMbL, HO U IK3UCMEHYUATbHBLE U IMOYUOHAIbHBLE
Gdaxkmopwl, BKIOUASL BOZMONCHOCb 00YUeHUsl, peuleHie YHUKAIbHBIX 3a0ay U no0oep-
Jlcanue 61a20noay4Usl U NCUXUYecKo2o 300posvs. CywecmeenHoe GlusHUe Ha Kapbep-
Hole opuenmayuu IT-npogheccuonanos oxazviearom uUHHOBAYUOHHBLE MEXHOIO02UU
(Hanpumep, eenepamuenviil MU, pobomomexnuxa, UMmepCcusHas peaibHOCmy) U HO-
8ble mpeboBanus yupposo2o pviHKA.

Ilpobrema uccnedosanus 3axnouaemcs 8 HeOOCMAMOUHOU U3YUEHHOCIU 83aU-
MOCBS3U IKZUCMEHYUATbHBIX U IMOYUOHATLHBIX (PAKMOPO8 C KAPbePHLIMU OPUEHMA-
yusamu pabomuuros IT cghepvi, umo 3ampyousem pazpabomxy d¢pexmusnvix cmpa-
meauil npogeccuonanvrHoco pazsumus. Lleiv pabomvl — eviasumev cneyupuueckue
0COOEHHOCMU GIUSAHUS IK3UCMEHYUATbHBIX U IMOYUOHATLHBIX (PaAKMopos Ha Kapbep-

Hble opueHmayuu cneyuaiucmaoes IT u cCpasHUunlb UX C npedcmaeumeﬂﬂmu bankoscKoll

cghepul.
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B uccnedosanuu npumeHnAnucsy Kaxk meopemudecKuti AHaIu3 Iumepamypsl, max
U IMnUpuYecKue memoosl (mecmuposanue, aHKemupoganue, Cmamucmudeckul ana-
U3 ¢ ucnonvzosanuem SPSS23), a maxoice éanuouposanmuvie OuazHocmuyeckue onpoc-
nuxu: Existen-Skala (ESK), PSWQ u wikanst kapveprovix opuenmayuti J.1°. [lleiina.

OcHosHble pe3ynbmamel NOKA3AAU HATUYUE ZHAYUMBIX PA3TUYUL MedHcOy CO-
mpyounukamu IT u 6ankosckou cghep no paody 3K3UCMeHYUaIbHbIX U IMOYUOHANbHBIX
napamempos, GIUAIOWUX HA NPOYecCUOHATbHOe pa3sumue, CAMOAKMYAIU3aAyuo u
cmpeccoycmouuusocms.  Buisgnenvt koppenayuu mexncoy omoenbHulMU KOMNOHEH-
mamu dK3UCMEHYUATbHOU MOMUBAYUU, IMOYUOHAILHOU pe2yaiayuu U UHOUBUOYAlb-
HBIMU cmpame2usiMu Kapbepuo2o pocma. llpakmuueckas sHauumMocmos uccie0o8aHus
3aKII0YAEmcs 8 B03MONCHOCIU NPUMEHEHUs pPa3pabOmMAaHHblX PeKOMeHOayuli npu
GdopMuposarHuyu npocpamMm no pazeumuio, a0anmayuu, n000epI’cKe U NPOPUIAKMUKe
npogheccuonanvrozo evicopanus IT-cneyuanucmosg ¢ y4emom ux dK3UCMEHYUATbHBIX
U OIMOYUOHATLHBIX 0COOEHHOCMEI.

Knioueevie cnosa: IT-cneyuanucmoi, KapbepHvle opueHmayuu, dK3UCHEHYU-
anbHule aKkmopwvl, IMOYUOHANbHbIE PAKmMopbl, npogeccuonarvhoe pazeumue, OAH-
KOBCKUE Cydcaujue, yposHU OeCnoKoucmea, IK3UCmeHyuaIbHOCHb

OCHOBHBIE MTOJIOKEHUS

1. CymiecTBy0T 0COOCHHOCTH 3K3MCTCHIIMAIBHBIX M AMOIIMOHAIBHBIX (PaKTO-
POB B KapbepHBIX opueHTaIusAX paboTHUKOB IT 1 6aHKOBCKUX chep moayyaeT yacTu-
HOE TOJITBEPKICHHE.

2. Paznuuwms ¢ IT-cnenuanucramul, B 4aCTHOCTH B POJIM ABTOHOMHH U €€ CBSI3H
C DK3WCTCHIIMAIIBHBIMI U3MEPEHUSIMH, TOBOPAT O ToM, 4To B IT-chepe criibHee BbIpa-
’KEHA MHTETPAIUs JUIHOCTHOM 3peJIOCTH U MPOodheCcCUOHATBLHOM CBOOOIBI.

3. bankoBckas cepa xapakrepusyercs Oosnee GhopMaIu30BaHHBIMU W BHEIII-
HUMH PETYJIATOPAMH, YTO OTPaKaeTCsl Ha AK3UCTEHIIMAILHOM COCTOSHUU M OMOITHO-
HaJbHBIX YCTAHOBKAX PaOOTHHUKOB.

Beenenue

AKTYaJlbHOCTh TeMbI UcCJIeI0BaHMs. VIHTEHCUBHOE pa3BUTHE MH(POpPMAIIU-

OHHO-TEXHOJIOTUYECKOM c@epm B KOHTEKCTE III00AIBHBIX COIIMAJIBHO-3KOHOMUYECCKHUX
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TpaHchopmaluil JeTepMUHUPYET HEOOXOAUMOCTb aHAJIU3a TICUXOJIOTUYECKUX JIeTep-
MUHAHT KapbEepHBIX OPHUEHTALINI CIIELMAINCTOB, 3aHATHIX B JAHHOW OTPACIIH.

Buenpenue B mpodecCHOHANIBHYIO Cpelly TEXHOJOTUM T€HEepaTUBHOIO HCKYC-
CTBEHHOTO MHTEIJICKTa, POOOTOTEXHUKH U UMMEPCUBHBIX CHUCTEM PEaIbHOCTH pajv-
KaJlbHO TpaHC(HOPMHUPYET COACpKaHUE TPYAOBOH NEATEIBHOCTH, OTKPHIBask HOBBIC
npodeccruoHanbHble BO3MOKHOCTH, HO OJTHOBPEMEHHO YCUJIMBAsi HEONPEIEICHHOCTD
¥ SMOIIMOHAIBHYIO0 HampsbkeHHocTh. Ha 3ToM (poHe Bo3pacTaer 3HaYeHHE HIMOILMO-
HaJIBHBIX U K3UCTEHIIMAIBHBIX (PAKTOPOB, 00ECIIEUNBAIOIINX YCTOMUHUBOE MTpodeccu-
OHaJIbHOE (DYHKIIMOHUPOBAHUE.

Bonpoc kapwsepHbix opueHTanui ucciaegoBaics A. b. Boponkosoit [5], H. B.
Hetinera [7], A. A. KambimanossiM [10], H. I'. Knnumanosoii [11], H. B. JIykbsitHueHKO
[14], U. A. Maspunoii [15], M. C. Maneesou [16], H. H. MensaukoBoit [18], H. A.
Hwuzosckux [22], M. C. [Iepmunosoii [23], T.H. XapnanoBoii [24] u np. B koHTEkcTE
MpO(ECCUOHATILHON NIESITEIBHOCTU JK3UCTEHIMaNIbHbIE (hakTOophl u3yuanuch E. K.
bynsiro [1], FO. B. I'oprocraesoii, O. FO. JIutBunosoi [5], B. B. Kanura, [13] u ap.,
smormonaneueie - M. B. 3abapa, K. I'. Tsepnoctyn [9], . A. llkyrane [25] u np.
Ocobennoctu nmpodeccruonanbHoi aestenbHocTy B IT chepe paccmarpusanucs H. E.
BononbsiHoBoit [2; 3], O. O. 'opman [6], H. H. lemunenxo [8 A. A. JIucakosoii [12],
M. M. Manscarosoii [17], A.B. MutenkoBsiM [19], A. A. Muxaiinossim [20], O. 1.
MypasbseBoit [21] u np. Bmecrte ¢ Tem, TeMa MHTErpauuy 3K3UCTEHIHAIBHBIX U OMO-
[IMOHAIBHBIX (DAKTOPOB B CTPYKTYpE KapbhepHbIX opueHTaruii paboTHUKOB [ T-chepsr
M3y4YeHa HEeIOCTaTOYHO, YTO OIpeaessieT HeoOXOIUMOCTh JabHEHIIEero KOMIUIEKC-
HOTO U3YYEHHS JAHHOW POOIEMaTHKHU.

Heab uccienoBaHusi: BHISBUTE OCOOCHHOCTH SK3UCTEHITMATBHBIX W IMOIIHO-
HaJbHBIX (DAKTOPOB KapbepHBIX OpueHTauui padoTHUKOB IT cdepsl.

3agaum:

1. 3yuuTh SK3UCTEHIIMATBHBIC (PAKTOPHI U MPOAHATU3UPOBATH POJIb IMOIHO-
HaJbHBIX (DaKTOPOB B (HOPMUPOBAHUM KapbepHBIX opreHTaluil | T-crennanucTos;

2. UccnenoBath KapbepHble opueHTanuu padbotHukoB IT chepsrl, mpoananuzu-

poBaB CHGHI/I(l)I/IKy OK3UCTCHIHAJIBHBIX 1 OMOIIMOHAJIbHBIX ]
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3. Pa3zpaboTraTh peKOMEH1alli1 MO0 Pa3BUTHUIO KAPHEPHBIX OPUEHTALIUI paOOTHU-

koB IT cdepsl ¢ ydeToM BBISBICHHBIX SK3UCTEHIIMATBHBIX U AMOIMOHAIBHBIX (haKTO-

pOB.
MarepuaJibl 1 METOIbI
B kayecTBe 3KCIIEpUMEHTAIBHON CXEMBbI B MCCIIEJOBAHUN PEAITM30BAHO COIIO-
CTaBJICHUE JIBYX PEINpPE3eHTAaTUBHBIX rpymni — |T-cnenuanuctoB 1 0aHKOBCKUX CITY-

XKaImx cpeaHero 3BeHa (mo 40 pecnoHIeHTOB Kaxk1asi, cOalaHCHPOBaHHBIC TIO TIONTY,
Bo3pacty 21-33 roja, mpeuMyIleCTBEHHO C BBICIIUM O0OPa30BaHUEM), YTO MO3BOJISET
BOCITPOU3BOAUTH CTPYKTYPY BBIOOPKHU MPU MOBTOPEHUU UCCIENOBaHUs. MeTombl uc-
CJI€ZIOBaHUS BKJIIOYAIOT TEOPETUUYECKUIN aHaIU3 JUTEPATyphl, CTAHIAPTU3UPOBAHHOE
tectupoBanue (Meroauku Illeitna, JIaarme, MaitHuHo#M, AnuieBa, ["'adaynxakoBoit u
Ip.), @ TaKKe KOJUYECTBEHHO-KAYECTBEHHYIO 00pabOTKYy /TaHHBIX, YTO B KOMILIEKCE
obecrieunBaeT HAJEKHYIO omeparuoHann3amnuio ¢akTopoB. s MCUXOIOTHYECKOM
JMAarHOCTUKH UCIIOJIb30BAIMCH: OMPOCHUK KapbepHbIX opueHTanuil (Ileiin B aganTa-
nun JKnanosuua), mkana sk3ucteHimun ESK (JIaarne, Maiinuna), IleHCHIbBaHCKUM
onpocHuk OecnokorictBa PSWQ (Maiiep, bopkoBek, AnumieBa, ['abnynxakosa), a
TaKkke COOCTBEHHAs COIMaIbHO-AeMoTrpaduyeckas aHKeTa. IKCIEPUMEHTAJIbHbBIC
YCJIOBUS 3aKJIIOYAJIMCh B UHIUBUYaJIbHOM 3aMOJTHEHNU aHKET ¢ KOHTPOJIEM KOH(U-
JEHITUATBHOCTH U CAMOCTOSITEIbHOCTH OTBETOB, ATAalbl TECTUPOBAHUS U cOOpa JaH-
HBIX ObUTM UJICHTUYHBI JJ1s1 00eux rpynmn. O0paboTka pe3yabpTaToB MPOBOAMIACK C TO-
Mouipto SPSS23 ¢ nmpuMeHeHneM HenmapameTpPUYEeCKUX CTAaTUCTHUYECKUX KPUTEPHUEB
Manna—YutHu 1 CnupMeHa, 4To JeIaeT BO3MOKHBIM IOCTOBEPHOE BOCIIPOU3BE/ICHHE
BCEl polLIeyphl MPU HATMYUU UCXOAHBIX METOJMK U ITapaMeTPOB BHIOOPKH.

Pe3yabrarhl

B xoze paboTbl ObLIIM MOMYyYEHbI pe3yJIbTAaThl UCCIIEIOBAHUS BEAyLIUX Mpodec-
CHOHAJILHBIX MOTHUBOB U U3y4YEHUSI CUCTEMBI IIEHHOCTHBIX OPHUEHTAIIMH B TPYIINax pe-
CIIOHJEHTOB MOCPEJICTBOM OMPOCHHUKA KapbepHbIX opueHTanuit J.1. lelina (B axan-
taiu A.A. Xnanosuua), puc. 1.

[To mokasaremo mnpodeccHoHANbHOM KommeTeHTHOCTH IT-crerumamucTh

HaOpanu cpennuii 6amn 3,4, Toraa kak OaHKOBCKHE ciyKamue — 2,9 ykas3biBas Ha
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0oJiee BBICOKYIO IIEHHOCTh Pa3BUTHUS MPOodeCCHOHATBHBIX HaBBIKOB cpeau IT-pabot-
HUKOB. B TO ke Bpemsi opueHTaIusi Ha MEHEHDKMEHT OKa3aiach BhINIE y OAaHKOBCKHUX

ciayxamux — 3,1 u 2,9 y IT-cneunanucros.

MNpeanpvHUMaTeNnbCTBO

UHTerpauna CTUNIEN KU3HU

Bbi3oB

CnyxeHune

CTabunbHOCTb MECTa KUTEeNbCTBA B baHKOBCKMe cyKallue
B IT-cneunanucrol

CTabunbHOCTb paboThbl

ABTOHOMMA (HE3aBUCMMOCTb)

MeHeaXmeHT

N pOCbECCMOHall bHaA KOMNETEHTHOCTb

00 05 10 15 20 25 3,0 3,5 4,0

Puc. 1. Pacnpenenenue noka3arenei KapbepHbIX OpUeHTaluil B rpymnmnax | T-
CHELHAIMCTOB U OaHKOBCKUX CITy’KalllNX, CpEIHEE 3HAUCHUE

[To mkane aBTOHOMHHM, OTPAXKAIOIIEH CTPEMIIEHUE K HE3aBUCUMOCTH, [ T-crienu-
QJIMCThl HE3HAYUTENBHO ONepeIniIn 0aHKOBCKUX KOJUIET C Moka3areneM 3,6 u 3,1, uto
00BsicHUMO ocobeHHocTaMHU [T-cdepsl, Te BaKHA CAMOCTOSTEIEHOCTh M THOKOCTH B
paborte. [TokazaTenu crabuIbHOCTH pabOTHI IO 3,2 Yy 00€UX TPy, YTO TOBOPHUT O BaXK-
HOCTU CTaOMJIBHOM 3aHSTOCTH I MpeACTaBUTENeH 00enx nmpodeccuit, MpUHOCAIINX
YyBCTBO O€30MACHOCTH, COIMAIbHOW 3aIMIIEHHOCTH U OJIarONpPUATHOIO MPOTHO3a
npo(ecCHoHaNBbHOr0 OYIyLIero Uisl CHEeIHAJMCTOB pPa3HbIX MpodecCHOHATbHBIX
HanpaBJICHU.

CTaOuiabHOCTh MECTA KUTEIHCTBA U OPUEHTAIMS HA CIYKEHUE OKa3alluCh He-
MHOTO BbIIlIe y 6aHKOBCKUX ciayxamux (3,1 u 3,0 CoOOTBETCTBEHHO) MO CPAaBHEHUIO C
IT-cnenuanucramu (2,8 u 2,8). 3Hauenue no mikane BeizoBa — 2,7 y I'T u 2,8 y 6aHKOB-

CKHX ciyxanmx. MaTerpanus cruiieid xu3Hu Boimie y [T-cnenuanucros — 3,0 u 2,9.
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OpueHTalus Ha NpeapUHUMATENLCTBO ObLa BbIIIE Y OAHKOBCKUX CITYXKaIIUX
— 3,2 npotuB 2,8 y IT otpaxasi crpeMiieHre OAaHKOBCKUX PaOOTHUKOB K Pa3BUTHUIO U
YIPABJICHUIO OU3HEC-TIPOLIECCAMH.

JInst 000CHOBaHUSI CTATUCTUYECKUX KPUTEPUEB MPOBOAWIM aHAINA3 MO KpUTeE-
puto Konmmoroposa-CMupHoOBa.

[TocKOJIBKY MHOTHE MOKa3aTeNId HE COOTBETCTBYIOT HOPMaJIbHOMY pacIpeienie-
HUIO, aHAJIU3 PA3IUYUil B BEIOOPKaX I€71eco00pa3Ho ObLIO MPOBOAUTH MO KPUTEPHUIO
MaHHa-YUTHH, aHAJIN3 KOPPEIALMOHHBIX CBA3EH N0 Kputeputo CiupMeHa.

CpaBHUTENBHBIN aHAJIN3 KapbePHBIX OpUEHTalUi B Tpynmnax |T-cnennanucTo
1 OAaHKOBCKHX CITy’KalluX MpeicTaBieH B Tabmuue 1.

B npezacTtaBieHHOM CpaBHHUTEIBHOM aHAJIN3E KapbepHbIX opueHTauuil IT-cre-
[[AAJIMCTOB U OAHKOBCKUX CIIy KalllMX C UCIIOJIb30BaHUEM KpuTeprsi MaHHa-YUTHU BbI-
SBJICHBl HECKOJIBKO CTATUCTHYECKH 3HAYMMBIX PA3JIHYUid, KOTOPbIE JAIOT MpEICTaBIIe-
HUE O NICUXOJIOTMYECKUX U MPO(PECCHOHABHBIX OCOOCHHOCTSIX ITUX IPYIII.

Tabmuua 1 - CpaBHUTENBbHBIN aHATN3 KAPbEPHBIX OPUEHTALIUN B TPYIIIAX
IT-cnenranucToB M OAHKOBCKUX CIyKallluX, KpuTepuid MaHHa-Y uTHU

Hccnenyemsle napameTpsl Tun npodeccuonansuoro | Cpeguuii Kpurepuii | p

HaIpPaBJICHUSA paHr ManHa-
YurtHu

[Ipodeccuonanvuas  komne- | | T-cnmennamucTsl 46,24 570.500 0,027

TEHTHOCTh baHKOBCKHE ciyKalye 34,76

MeHemKMEHT IT-criermanucTol 38,78 731,000 0,506
baHKOBCKHE ciyKalye 42,23

ABToHOMUS (He3aBUcUMOCTh) | | T-cennamucTsl 45,24 610,500 0,048
BaHKOBCKHE CITyKaIue 35,76

CrabunbHOCTb paboThI IT-cneunanucTsl 40,45 798,000 0,985
BaHKOBCKHE CITyKalue 40,55

CrabunbHOCTh MecTa xuTenb- | | T-crenuanucTsl 38,76 730500 0,502

CcTBa bankoBckue ciyxarnime 42 24

CnyxeHnune I T-cieruanucTsl 39,01 740 500 0,566
BaHKOBCKHE CITyKaIue 41,99

Br13os IT-cnenmanucTsl 39,59 763.500 0,725
baHKOBCKHE ciysKalue 41,41

WNHTerpanus cTuien xn3Hu IT-cnenuanucTsl 41,85 746,000 0,603
baHKOBCKHE ciysKalue 39,15

[IpennpuHUMATETHCTBO IT-cnenmanucTsl 36,59 643.500 0,031
baHKOBCKHE ciysKalue 44,41
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AHanu3 1o kputeputo ManHa-YUTHU 1eMOHCTpUpyeT, uto [ T-cienuanucTel Cy-
IIECTBEHHO 00Jiee OPUEHTUPOBAHBI HA MPO(EeCCHOHAIBHOE PAa3BUTHE U aBTOHOMHUIO (CO
cpenauMu panramu 46,24 u 45,24 COOTBETCTBEHHO), YTO COOTBETCTBYET OCOOEHHO-
CTSIM TMHAMUYHON M MHHOBAIMOHHOM I T-cpeasl, rae kputuuHa CioCOOHOCTh OBICTPO
aJanTUPOBATHCS U CAMOCTOSITEIBHO IPUHUMATh PelIeHHs. B To ke BpeMst 0aHKOBCKHE
CITy allie CUIbHEE BhIpaKaloT OPUEHTAIUIO HAa TPEANPUHUMATEIBCTBO (C pEUTUHIOM
44,.41), 4yTO MOMYEPKUBAECT UX MPEAIPUHUMATEIBCKUNA HACTPOM M CTPEMJIEHHE K
YIPABJICHUIO U Pa3BUTHIO OU3HEC-TIpoLieccoB. [Icuxomornuecku 3Tu pa3inyus Wilio-
CTPUPYIOT KOHTPACT MEXIY KYJIbTYPOU U IIEHHOCTHBIMHU YCTAHOBKAaMH JIBYX Ipodec-
CHI.

Jlanee HaMU BBITMOJHSUJICS aHANU3 AK3UCTCHIIMAIBHBIX (DAKTOPOB KaphEPHBIX
opueHTauuii paboTHUKOB IT cdepsl. [IpeacraBum pe3yabTaThl UCCIIEIOBAHUS TOKa3a-
TeJel SK3UCTEHUMU B OOEHMX TIPYIIAX PECHOHAECHTOB, MPOBEJEHHOTO C MOMOUIBIO
onpocHuka «lllkama sk3ucrenuun» (Existenz-Skala, ESK), aBropsr: A. Langle, C.
Orgler, B agantanuu U. H. Maitnunoi, A. FO. Bacanosa, Tabnuia 2.

Tabnuua 2 - ConocraBieHue ypoBHEH SK3UCTEHITUATBHON UCIIOJTHEHHOCTH
B rpymmax | T-crenuanuctoB 1 6aHKOBCKUX CITyXaIluX, % PECIOH/ICHTOB

Hccnenyemble nokasarenu IT-cnenmanuctel baHKOBCKHE cyKalye
HU3KUW | CpEAHUHN | BBICOKMH | HU3KUU | CPEIHUM | BBICOKHMI

éag)OH“CTaHHHPOBaH“e 48,6 41,7 9,7 52,4 43,4 4,2
Camotpancrienaenmus (ST) 33,3 55,6 11,1 29,2 58,3 12,5
Csob6ona (F) 47,2 44,4 8,3 58,3 37,5 4.2
OtBercTBeHHOCTH (V) 44 4 52,8 2,8 60,4 37,5 2,1
[TepconanbrOCTH (P) 13,9 72,2 13,9 31,3 54,2 14,6
DK3ucTeHIHATBHOCTD (E) 44 4 52,8 2,8 56,3 39,6 4.2
Ucnonnennocts (G) 22,2 66,7 11,1 43,8 52,1 4,2

IT-rpynmna B nenoM uMeeT MEHBIINI IPOLEHT PECIIOHACHTOB C HU3KUMH YPOB-
Hamu 110 mkanam «Ilepconansaocte» (13,9% u 31,3%) u «cnonnennocts» (22,2%
u 43,8%), 4TO TOBOPUT O 0o0Jiee BBHIPAKEHHON JIMYHOCTHOM 3PEJIOCTU U KU3HEHHOM
HAIlIOJIHEHHOCTH.

B IT rpynmne Bblle 10Jis1 peCIIOHAEHTOB € BBICOKMMU YPOBHAMU 110 «VcmoHen-

Hoct» (11,1% nipotus 4,2%), a Takxke 1o «CamoTpaHcueHaeHITUN» . CrieluaaucThl B
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IT cdhepe Gosbilie OpUEHTUPYIOTCS B MPODHECCHOHANIBHBIX IEUCTBUSX HA CMBICH, a HE
TOJIBKO Ha I1eJIb BBIMOJIHEHUSI TIOCTABJICHHOM 3a/1a4u, ISl HUX BaXKHBI TTTyOOKOE BHYT-
pEHHEEe OTHOLIEHHUE K JIeNy, YTO CIOCOOCTBYET 3aXBaUYE€HHOCTH MPO(decCHOHATbHBIM
ITPOLIECCOM.

O06e rpyIIbl peCOHIEHTOB B OCHOBHOM MUMEIOT MO MOJIYYEHHBIM pe3ylibTaTaM
cOaJIaHCUPOBAHHBIN SK3UCTEHIIMAIBHBIN TPODUITB.

CpaBHuTenbHBIN aHanu3 rpynn |T-criennanucToB 1 OAHKOBCKHUX CIYKalIUX B
acreKTe UCCIe0BaHMs IK3UCTCHIINH, TpecTaBieH B Tabaule 3.

Tabnuua 3 - CpaBHUTENbHBIN aHaMKu3 rpyni | T-cienmnanucToB 1 6aHKOBCKHUX
CITy’aIlX B aCTEKTE YK3UCTCHIIMAIIbHON UCTIOJIHEHHOCTH, KpuTepuii MaHHa-YUTHH

Hccnenyemsie nmapameTpsl Tun npodeccroHanbHOTO Cpennuit Manna- p
HAIPaBIICHUS paHr Yurau

CamoaucraHuupoBaHue IT-criernanucTel 42,69

(SD) baHKOBCKHE CIyKalue 38,31 1125 0,399

Camorpancuennenius (ST) IT-cienmanucTsl 37,01 660.5 0,179
bankoBckue ciryxaiiue 43,99

Cobona (F) IT-criermanucTel 40,66 793.5 0,95
bankoBckue ciryxaiime 40,34

OtBercTBeHHOCTH (V) IT-cnenuanuctel 42,15 734 0,525
bankoBckue ciyxaiue 38,85

[TepconanbroCTs (P) IT-criernanucTel 43,08 697 0,0321
BaHKOBCKHE CITyKaIue 37,93

Ox3ucteHnuanbHOCTh (E) IT-ciermanuctel 41,98

741 0,57

bankoBCcKue cayxamnue 39,03

Hcnonaennocts (G) IT-criernanucTel 43,58 677 0,0236

baHKOBCKHE cTyKanue 37,43

B cpaBHHUTENBHOM aHaIW3€ HK3UCTECHIMAIBHBIX XapakTepucTuk |T-cnenuanu-
CTOB M OAHKOBCKHX CIIy»KallldX Ha OCHOBE KpuTepusi MaHHa-YUTHU BBISBIICHBI JIBa
CTATUCTUYECKU 3HAYMMBIX Pa3JIMuusl, KOTOPhIE PACKPBIBAIOT OCOOCHHOCTH TCUXOJIO-
TUYECKOTO ¥ IMYHOCTHOTO PO IS 3TUX MPOhECCHOHANBHBIX TPYIII B UCCIIEyEMOM
aCIICKTe.

HecMmoTpst Ha MHOTHE CXOXKHUE XapAKTEPUCTUKH, [ T-CrieuannucTebl BIACISAIOTCS
6omnee BbicokuM ypoBHeM «llepcoHanmbHOCTH» U «VICTIOTHEHHOCTHY, YTO MOAYEPKU-
BaeT ux 0oJiee pa3BUTHIC JIUUYHOCTHBIE PECYPCHI JIJISI cCaMOpealu3alliid U BHYTPEHHETO
YAOBJIETBOPEHUS OT JAEATEIBLHOCTH, YTO 00ycioBieHo cnenudukoii IT-chepsl, TpeOy-

fomeld TayOOKOW JMYHOCTHOM MHTETpAIlid, CaMOCTOSTEIbHOCTH W BBICOKOU
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MOTHUBAIIMU K HMHHOBALMAM. B oTiinune ot HuX, 0aHKOBCKHE Cy>Kalue OJuxKe K cpe-
HEMY YPOBHIO IO 3THM IIIKajaM, 9TO MOXET OTpakaTh 0oJiee CTPYyKTypHUpPOBAHHEIE,
(dhopmain30BaHHBIE YCIOBUSI pa0OTHI U MHBIE IPUOPUTETHI, MEHEE OPUEHTUPOBAHHbBIC
Ha JJUYHYIO0 aBTOHOMHIO U BHYTPEHHEE HAIIOJIHCHHUE.

Jlanee nccneaoBaINCh AYMOITMOHAIBHBIE (haKTOPHI KAPEPHBIX OPUCHTAITUHN pa-
6otHukoB IT chepsl. [IpenacraBum pe3ynbTaThl UCCIENOBAHUS B TPyIIIaX peCIIOHACH-
TOB Pa3HBIX MPO(ECCHOHATBHBIX HAIMPABICHUN MO TAaKWM TapaMeTpam, Kak: OOIIHii
YpPOBEHb TPEBOTH, HAJTMYKE CIIOCOOOB TOKCUYHOM ajlanTaluy K Hel, Hanmpumep, 0OBU-
HEHHUIO ce0s1, OOSA3HU, MPUHATHIO JKEIAEMOTO 3a JCHCTBUTEIBLHOE U M30ETaHuI0 MPOo-
0JieM, Kak 3alllUTHON CTpaTeruu COBIAJaHUs. YKa3aHHBIC Pe3yJbTaThl ObLIU MOJIY-
YEeHBI C MMOMOIIbIO MPUMEHEHUS ONpOocHUKa «IIeHCUIBbBaHCKHI ONPOCHUK OECIIOKOM-
ctBa» (PSWQ) Astopsr: T. Meyer, T. Borkovec et al., B aganraruu b. C. Anuriesa,

M. B. I'aOnynxakoBoi, puc. 2.

BbICOKUIA
e 55,0

NOBbILEHHbIN
PN 30,0

i ‘ ‘ BaHKOBCKMeE caysKalLye

35,0 B IT-cneunanuncTbl

B npeaenax HoOpmbl
PEACIEKNONN | 1,

HU3KNM ‘

0,0 10,0 20,0 30,0 40,0 50,0 60,0

Puc. 2. ConocraBnenue ypoBHeii OecriokoiicTBa B rpymnmnax | T-crenuanucton
1 OAHKOBCKHX CIyXallluX, % PEeCrOHEHTOB
Cpenu IT-crenmanucToB OTCYTCTBYIOT PECIIOHACHTHI ¢ HU3KUM YPOBHEM Oec-
MOKOMCTBA, B TO BpeMs KaK y 0aHKOBCKHX ciykauux Takux 15%. ¥V IT-cnenuanucros
TObKO 15% HaxXoaaTcst B ypoBHE OSCIIOKOMCTBA B IIPEiesiaXx HOPMbI, TOT/1a KaK y OaH-
KOBCKHX city>kammx — 35%. 3HauntensHas yacth [T-cnenuanuctoB (30%) UCOBITHI-
BaIOT MOBBIIICHHBI YPOBEHb OECIIOKOWCTBA, B TO BPeMsI Kak Cpeli OAHKOBCKUX CITy-

xkamux Takux 17,5%. bonee monounsl IT-cnenuanucroB (55%) MMEOT BBICOKHI
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YpOBEHb OECMOKOMCTBA, UYTO CYIIECTBEHHO BbIIIE, YeM Yy OAHKOBCKHX CIIy>KalluX
(32,5%).

[IpuBeneM qaHHBIE CPABHUTEILHOIO aHAIU3a YPOBHS OECIOKOMCTBA B IPyIIax
IT-cienmancToB M GAHKOBCKUX CITy>KaluX B TabuIe 4.

Tabnuma 4 - CpaBHUTEIBHBIN aHAIN3 YPOBHS OECIIOKONCTBA B TPYIINAX
IT-cnenranncToB 1 OAHKOBCKUX CIy’KallluX, KpuTepuid MaHHa-Y uTHU

Hccnenyemsle mnapa- | Tun npodeccuonanbHoro | Cpenuuii panr | Manna- p
METpPBI HaIrpaBJICHUS YutHu
Vposeub Oecriokoii- | I T-criernanucTel 48,65

P > 474 0,002
CTBa bankoBckue ciyxanme 32,35

B cpaBHUTENBEHOM aHanM3e ypoBHs OecniokoricTBa Mexy I T-cnenunanucramu u
OaHKOBCKHMH CITy>KalllMMH, OCHOBAHHOM Ha KpUTepuu MaHHa-YUTHU, BBISABIEHO CTa-
tuctryecku 3Hauumoe paznuuue (p = 0,002). Cpengnuit panr mns IT-crnennanucTos
cocTaBisieT 48,65, Torna Kak a1 0aHKOBCKUX ciykamux — 32,35, T.e. ypoBeHb Oec-
noKoicTBa y npeacraButeneil IT-cdepbl cylecTBEHHO BBIIIE 10 CPAaBHEHUIO ¢ OaH-
KOBCKOM TPYIIOM.

[Tcuxonoruyecku Takoe pa3inire MOKHO OOBICHUTH crieludukoit npodeccuo-
HaJIbHOM eSITeNIbHOCTH U pabounmu ycnoBusiMu B IT-cextope. IT-cnenuanicTsl 4acTo
paboTaloT B YyCIOBHUSIX BBICOKOW TUHAMHUKHU U MOCTOSIHHBIX U3MEHEHHM TEXHOJIOTHH,
4yTO TpeOyeT OBICTPOIl aJanTaluu U NOCTOSHHOTO OOHOBJIEHUs 3HaHui. Kpome Toro,
BBICOKasi OTBETCTBEHHOCTh 33 Kaue€CTBO U 0€30MaCHOCTh NPOAYKTOB, HEOOXOIUMOCTh
pemaTh CI0XHbIE TEXHUYECKHE 33J]a4l U CXKAThle CPOKH peaju3allii MPOEKTOB CO-
3/1a10T 3HAUYUTENbHBIN cTpecc. Takoi npoduns y [T-ciennanuctoB o3HavaeT, 4To 3Ha-
YUTEJIbHAS YaCTh COTPYAHUKOB HCHBITHIBAECT BBIPAKEHHOE HANPSHKEHHE U TPEBOTY,
YTO MOKET HETaTUBHO BJIUSTH HA UX IICUXOJIOTMYECKOE COCTOSIHUE, MOTUBALIUIO U TIPO-
OYKTUBHOCTb. BpICOKHI ypOBEHb O€CIIOKOWCTBA MOKHO pacCMaTPUBATh KaK PEaKLHUIO
Ha TEPerpy3KH, HEONMpeIeIEHHOCTh U BBICOKHE TpeOOBaHUS K Mpo¢eCcCHOHAIbHON
KOMIMETEHTHOCTHU. JIjisi OAaHKOBCKHUX CIIy>Kalux Oojiee cOaJaHCUPOBAHHOE paclipeie-
JIeHHE YpOBHEH TPEBOXKHOCTH, YTO, BO3MOKHO, CBS3aHO ¢ 0oJiee YCTOSIBUIMMHUCS pe-
rJIaMeHTaMu pabOThl U MEHEE BBIPAXKEHHOW TEXHOJIOTMYECKOW HECTaOMIIbHOCTHIO, a

TAKXKC JPYTUMHU OpraHU3allMOHHBIMUA KYJIbTYPaMU.
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Bzaumocssi3b OK3UCTCHIIMAJIBHBIX 1 OMOIIMOHAJIBHBIX q)aKTOpOB C KapbCPHBIMU

opueHTarmsiMu paboTHUKOB IT cdeprl uzyuanu no kpureputo CiupMeHa, Ha ypOBHE

VI MexayHapoHasi Hay9HO-IIPAKTUYCCKast KOH(epCHIUS:

SHAYNMOCTH CBA3U IIPCACTABUIIN B T3.6J'II/IHC 5.

B xome KoppensumoHHOIrO aHaim3a, npoBeAEHHOro cpenu IT-cnenuanucros,
BBIIBUJIMCH HECKOJIBKO 3HAYMMBIX B3aNMOCBSI3€M MEXIY KapbEPHBIMU OPUEHTALUAMU

N 5K3UCTCHIOHUAJIIBHBIMHU XapPaKTCPUCTUKAMHA, KOTOPLBIC ITPOJINBAOT CBCT HA IICUXOJIOTU-

YecKue 0COOEHHOCTH ATOU MPO(HECCHOHATEHOM TPYIIIIHL.

Tabnuma 5 - B3auMocBsI3b SK3UCTEHIMAIBHBIX U YMOLIMOHAJIBHBIX (PaKTOPOB
C KapbepHBIMU OpueHTarusIMu padboTHukoB IT cdepsl, kputepuii Ciupmena

«Hayunoe coobuiectBo XXI Beka: riiodaibHbIe BBI30BBI U IIPUKJIAIHBIC PELICHHS

(p <0,05)
[IpodeccuonanpHas komne- | Menem k- ABtoHO- | Ciyxe-
Uccnenyemblie mokaszarenu
TEHTHOCTh MEHT MU HUE

rs -,269"
CaMoTpaHCIeH/IeH-

p ,016
uus (ST)

N 40

rs -,269"
OtBerctBeHHOCTH (V) | P ,016

N 40

rs -,264"
DK3UCTEHIIMATFHOCTD

p ,014
(E)

N 40

rs | ,265"
Ucnonuennocts (G) p |,018

N | 40

rs -,272"
YpoBeHb  Oecrokoii-

p ,015
CTBa

N 40

— Koppensuuns 3naunma Ha ypoBHe 0,05. — Koppesnsiius 3Haunma Ha yposHe 0,01.

[TonydeHnHsle JaHHBIC MpeaoCcTaBisOT mopTper IT-crnemuanucra mpodeccuo-
HaJIbHAsI UJEHTUYHOCTh KOTOPOTO (POPMHUPYETCSI HA OCHOBE BHIPAYKEHHOM JINUHOM aB-
TOHOMMU U CTPEMJIEHUS K KOMITIETEHTHOCTH, YTO YCUJIMBAET BHYTPEHHEE YYBCTBO I10JI-

HOIICHHOCTH. BMmecte ¢ TeM BKIHOUCHHE B YIOPABJICHYCCKHUEC POJIHM MOXCET HE
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CIOCOOCTBOBATh Pa3BUTHIO TUIYOOKOHW JTMYHOCTHON OTBETCTBEHHOCTH M DK3WCTCHIIM-
QTBPHOTO CMBICJIA, YTO yKa3bIBa€T HA HEOOXOAMMOCTh OCO3HAHHOTO OaylaHca MEXTY
po(eCCHOHATBPHBIMU U JTUYHOCTHBIMU (DYHKIHMSIMH. MOTHBAIUs, HallpaBiICHHAS Ha
COIMAJIBHOE CITY’)KCHHE, UTPAET 3alUTHYIO POJb, CHUXAsl YPOBEHb OCCIOKOWCTBA U
MO/ IICP KU BAst SMOITMOHAITBHOE OJIaronoydre. DT B3aUMOCBSI3U MO JYCPKUBAIOT BaXK-
HOCTh KOMILUIEKCHOTO MTOAXO0Aa K Pa3BUTHIO M Mojyiepxke 1T-cnenuanucToB, yInuThI-
BAIOIIETO KaK MX MPOQEeCCHOHATBHBIE aMOUITNH, TaK U IK3UCTCHIIMAITBHBIC TOTPEOHO-
CTH JIISL COXpaHEHUS 3I0POBbS ¥ 3PPEKTUBHOM JISATCTLHOCTH.

Taxoke mpoaHaIu3uPOBAIIA CBSI3U 110 TPYyIIIe 0aHKOBCKUX paOOTHUKOB. B3anmo-
CBSI3b DK3UCTEHITMATBHBIX U SMOITMOHANBHBIX (DaKTOPOB C KapbePHBIMU OPHUCHTAIIH-
ssMU OAaHKOBCKUX pa0OOTHUKOB M3yJalH 110 KpuTeputo CiupMeHa, Ha YpOBHE 3HAUMMO-
CTH CBSI3M MPEJCTABUIN B TadHIIe 6.

Tabnuua 6 - B3auMoCBA3b 3K3UCTEHIIMAIBHBIX U 3MOLMOHAIBHBIX (PaKTOPOB
C KapbepHBIMU OPHEHTALIMSAMU OAHKOBCKHX PAOOTHUKOB, KPUTEPUIA
Cnupwmena (p<0,05)

Hccenenyemsle nokasarenu MeHeKMEHT Br13oB HHvTer AUt T
JICH KU3HH
rs -,348"
CamoucraHiupoBaHue
(SD) p ,028
N 40
rs -,327"
CgobOopna (F) p ,039
N 40
rs |-407"
OtBetcTBeHHOCTH (V) p ,009
N |40
rs -,367"
Ox3ucreHanbHOCTh (E) p ,020
N 40

— Koppensanus 3naunma Ha yposHe 0,05. — Koppensauus 3Haunma Ha yposHe 0,01.

3HaunMasi OTpUIaTEeIbHASI KOPPENAIUs HAOII0MaeTCs MEXKy OpUEHTAIeil Ha
BBI30B U YPOBHEM camojiicTaniupoBanus (rs = -0,348, p = 0,028) cBuueTenbCcTBys o
TOM, 4YTO OAHKOBCKHE CITy’)Kalllue, CTpeMsiruecs K mMpo(ecCHOHaNbHBIM BBI30BAM H
MIPEOJIOJICHUIO TPYTHOCTEH, JEMOHCTPUPYIOT MEHBIITYIO CIIOCOOHOCTh K CAMOJAMCTAH-

LUPOBAHUIO — TO €CTb OOBEKTUBHOMY OTCTPAHEHHMIO OT CTPECCOBBIX CUTYyallMil U
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BHYTPEHHUX KOH(MIMKTOB. [ICMX0I0rM4eCcKr TaHHOE COOTHOILIEHUE MOYKHO UHTEPIpE-
TUPOBATh KaK Halu4ue 0ojiee BHICOKON BOBJICUEHHOCTH WIIM JAXKEe IMOLMOHAIBHOM
ySI3BUMOCTH B T€X, KTO aKTUBHO UIIET BBI30BHI B padbote. Pe3ynbrar otnuyaercs ot [T-
CHELUAINCTOB, 1€ OPUEHTUPOBKA HA ABTOHOMHIO CONPOBOXAAIACH CHUKEHHBIMH
YPOBHSIMHU CaMOTPAHCLEHACHIIMN — NPOSBICHUEM MIMPOKOH BHYTPEHHEN 3pPEIOCTH U
OCO3HAaHHOCTH, YTO TOBOPHUT O Oosiee TIIyOOKOM SK3UCTeHIMaabHOM OarnaHce y IT-
TPYIIIIBL.

OO6HapyxkeHa OTpULIaTeNIbHAS KOPPEIAIUS MKy UHTErpalen CTuiien Ku3Hu
1 ypoBHEM cBoOobI (18 = -0,327, p = 0,039). Pe3ynbTaT yKa3bIiBaeT, YTO COTPYIHUKH
0aHKOBCKOM c(epbl, Tydllle HHTETPUPYIOITUE pa3Hbie cephl CBOEH ku3HU (paboTa,
JMYHAs XKU3Hb, X000 U T.JI.), UMEIOT TEHACHIIUIO OLTyLIaTh MEHbIIE CBOOO/IbI B IIPO-
(eccroHaNbHOM IEATEIbHOCTH OTpaXkasi BHYTPEHHUN KOH(PIUKT MEXAY TpeOOBaHHU-
SIMH KOPTIOPATUBHOM JUCITUTUTHHBI U TAWIHBIMH [ICHHOCTSIMH, KOT/1a TAPMOHHUSI B )KU3HH
JOCTUTAeTCA 3a CUET KOMIIPOMHMCCOB M OTpaHUYEHU cBOOO bl BbIOOpa. Takas cBs3b
He Obuta BbIsiBNIEeHa y [T-criennanucToB, YTO YKa3bIBa€T HA Pa3IH4YMsl B MOJEIHU KU3-
HEHHOTO OaJlaHca MEXy IByMs IPYIITIaMHU.

Cpean 3K3MCTEHLMAIBbHBIX MapaMEeTPOB Ba)XHBIM SIBISIETCA OTpHIATENIbHAS
CBA3b MEXK/y OTBETCTBEHHOCTBIO U MeHekMEeHTOM (rs = -0,407, p =0,009). Pe3ynbrar
TOBOPHUT, UTO y OAHKOBCKHUX CITyalluX ¢ 0oJiee BBIpaXKEHHON OpUEHTalMel Ha yrpaB-
JIEHYECKUE POJIU CTOUT TEHJICHLUS K CHUKEHUIO OIIYIIEHUS INYHOCTHOW OTBETCTBEH-
HOCTHU KaK 9K3UCTEHIIMAJIbHON KaTeropuu. Pe3ynbpTaT conoctaBuM ¢ pe3yibTaTaMu 1o
IT-cienmanucTam, 9T0 MOKET O3HAYATh 00U TpodeccroHanbHbIN P dexT, cBA3aH-
HBII C pa3/iesIeHueM YIpaBIEeHYECKUX (PYHKIMI 1 TMYHON OTBETCTBEHHOCTH, 1€ (pop-
MaJibHbIE 00S3aHHOCTH HUBEIUPYIOT CyOBEKTUBHOE BOCIIPUSITHE OTBETCTBEHHOCTH.

WuTerpanusi oTpUIaTeIbHON KOPPEIALUA HAOMIOJACTCS MEXAY SK3UCTEHIU-
aJTBbHOCTBIO U UHTErpaluen ctuiel xxusnu (rs = -0,367, p = 0,020). PabotHuku 6aH-
KOBCKOH cepbl ¢ 0ojiee BHICOKON CIOCOOHOCTBIO K MHTETpalMK KU3HEHHBIX poJieh
JEMOHCTPUPYIOT MEHEE BBIPAKEHHOE OUIYIIEHHWE TITyOMHHOIO 3K3UCTEHIIMAIBHOTO
cMbICTa XU3HU. BO3MOXHO, 37€Ch MPOUCXOAUT KOMIPOMUCC MEX/1y BHEIIHUM OajiaH-

COM JKU3HCHHBIX cq)ep N BHYTPCHHHMM OK3UCTCHIHAJIbHBIM HAIIOJHCHUCM, 4YTO
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onpenen€HHo orauyaerca ot IT-koHTekcTa, Tie OLlylnIeHue 3K3UCTEHIUAIbHOCTU U
WCITOJTHEHHOCTH OBLIO BHINNIE W B OOJIBIICH CTETICHH KOPPEIMPOBAIO C MPOdheccuo-
HaJIbHBIMUA OPUEHTALUSIMHU.

Oo0cyxneHue

['mmoTe3a o cyIiecTBOBaHUN OCOOCHHOCTEH IK3UCTCHITHATBHBIX U YMOITUOHAITb-
HBIX (DAKTOPOB B KapbEepPHBIX OpHeHTAIMsIX paOoTHUKOB IT 1 GaHKOBCKUX cdep Mmoiy-
4aeT YaCTUYHOE oATBepkAeHue. Paznuuus ¢ [T-cnenuanucraMmu, B 4aCTHOCTH B POJIH
ABTOHOMHUH U €€ CBSI3M C SK3UCTECHUHUAIBHBIMU U3MEPEHUSIMU, TOBOPST O TOM, YTO B
IT-cepe cunbHee BbIpakeHa UHTETPALMs TUYHOCTHOM 3PENIOCTH U MpodhecCuoHab-
HOI cBOOOIbI. baHKOBCKas ke cepa, cys Mo pe3ynbTraraM, XapakTepusyercs 0oee
(dhopMaIM30BaHHBIMU M BHEITHUMU PETYJISITOPAMHU, YTO OTPAKAETCA HA DK3UCTEHIIU-
aJTbHOM COCTOSIHUM U YMOIIMOHAIBHBIX YCTaHOBKAaX paOOTHUKOB. B OaHkax mposiBIisi-
€TCs TCHJICHIIUS CHIDKEHUSI CaMOJIMCTAHIIMPOBAHUS MPU BBICOKOW MOTPEOHOCTHU B BBI-
30B€, a TAaK)K€ YMEHBIIECHUSI CYOBEKTUBHOTO OIIYIIEHHUs] CBOOOIbI TIPH JIyUIIIeH UHTE-
rpaluy KU3HEHHBIX POJIEH — MPU3HAKH HEKOTOPOM BHYTPEHHEN HANPSKEHHOCTU U
KOMIIPOMKCCOB MEXIy pa3HbIMU MOTUBaUUAMU. [lapanienbHo, CHUKAETCS SK3UCTEH-
[MaJIbHAsl HAMOJHEHHOCTh Yy TeX, KTO Jiydllle OallaHCUpyeT MEXIy cepamu KU3HHU.
[Ipu 5TOM BIMSIHUE MEHEPKMEHTA Ha OTBETCTBEHHOCTh CXO0XK€ B 00EUX TpyIIIax, YTo
MPEANoaraeT YHuBepCaIbHOCTh HEKOTOPHIX MPO(HeCcCHOHATBHBIX MEXaHU3MOB.

Paznuuust B rpymnmax ykasbplBalOT Ha HEOOXOJIMMOCTh YUYUTHIBATH CHEHUDUKY
Mpo(eCCUOHANIBHBIX YCIOBUM U JINYHOCTHBIX IIEHHOCTEN B Kax a0 chepe nis 3G dek-
TUBHOTO Pa3BUTHUS KAPbEPHBIX CTPATETUN U MOAECPKKU MICUXOJIOTHUECKOTO OJ1arormno-
Jy4usi COTPYHUKOB.

HccnenoBanre orpaHUYeHO pa3MepaMu BBIOOPKH U crienudukoit mpodeccuo-
HaJIbHOW CpeJIbl, YTO CY’>KAaeT BO3MOXKHOCTH TMEpPeHOca MOJYUYEHHBIX PEe3yIbTaTOB Ha
WHBIE CErMEHTHI phIHKA Tpyaa. O0001eHus kacatores Juiib ['T- 1 6aHKOBCKUX CHEIu-
aIMCTOB CPEIHETo 3BeHa B Bo3pacte 21-33 ser, paboTaromux B ypOaHU3UPOBAHHON
cpene. IIpakTuueckoe mMpUMEHEHUE pE3yJIbTAaTOB 3aKJIIOYAETCs B pa3pabOTKe Mpo-
rpamm nipodpaszsutus 1 HR-ctpareruit st IT-kommanuii ¢ yaeTom BBISIBICHHBIX JK-

3UCTEHIMAIBHBIX W 3MOLUMOHAIBHBIX  (DAKTOPOB  KaphepPHBIX  OPHUEHTALIMM.
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PexomenayeTcss MCnoab30BaTh UHCTPYMEHTAPUIM MCCIIENOBAHUS I UHAUBUIYAJIb-
HBIX KapbEePHBIX KOHCYJIBTAINHA, TPO(IIAKTUKA BEITOPAHUS M MOJACPKKHA TICUXOJIO-
TUYECKOTr0 OJIaromoIydusi COTPYIHUKOB. [lepcrieKTUBBI Oy IyluX UCCISAOBAaHUN CBSI-
3aHBI C PACITUPEHUEM BO3PACTHOM, TIOJIOBOM U PO ECCHOHATTEHON BRIOOPKH, a TAKKE
C aHAIM30M BIUSHUSA NU(PPOBU3AIMN ¥ THOPUAHBIX (OPM 3aHATOCTH Ha KaphepHBIC
opueHTanuu IT-crienuanucros.

3akaoueHne

B xone npoBenéHHOro MccieoBanus Obljla IOCTUTHYTA MOCTaBICHHAS 11eTb —
BBISIBJICHBI OCOOCHHOCTH SK3UCTCHITMAIBHBIX U AMOITMOHAIBHBIX (DAKTOPOB, BIIMSIO-
IIMX Ha KapbepHbIe OpUeHTauu paboTHUKOB I T-cdepsr.

Ha 37011 0cHOBE BO MIepBOil K BTOPOH 3a]1a4 BHUMaHHUE ObLJIO CKOHIICHTPUPOBAHO
Ha SK3UCTEHIUAJIBHBIX (PAKTOpax — TaKUX KaK CaMOJUCTaHIIMPOBAHUE, CAMOTPAHCICH-
JICHIIMSA, UCIIOJTHEHHOCTh M DK3UCTCHIIMAIBHOCTh — M DMOIIMOHAIBHBIX MOKa3aTelsIX,
BKJIIOYAs yPOBEHBb TPEBOKHOCTH 1 OECIIOKONCTBA, KOTOPBIE BIUSIOT HA KAphEPHBIC pe-
meHus u npodeccuonansHoe noseAaeHue [ T-cnenuanucros. BeinoiHenue Tperei 3a-
Ja4¥ BBISBUIIO OCOOCHHOCTH MPpodheCcCHOHANIbHOM esTenbHOCTH IT-cephl: BRICOKYO
JTUHAMUYHOCTh, TPEOOBaHMS K TOCTOSSHHOMY OOHOBJICHUIO 3HAHUW, MHOT'033JJaYHOCTh
1 HeOOXOAUMOCTh COUYETAHUS TEXHHYSCKON KOMIIETEHTHOCTH C CAMOCTOSITEIbHOCTRIO
B PUHSATUM PEIICHUN. DTH XapaKTEPUCTHUKHU CTAJIM KJIIFOUYEBBIMU B IOHUMAHUM, KAKUM
o0pazom GOpMUPYIOTCS U Pa3BUBAIOTCS KapbepHble opueHTUpH! y [T-podeccuona-
JIOB.

B xoxe uccienoBanus ObLIN BBISBIICHBI TAKHE KITIOUEBBIC 3aKOHOMEPHOCTH, KaK
OTpUIlaTeIbHAS KOPPETSALUS MEXKIy aBTOHOMHUEW M caMOTpaHCIUEHJeHIue (rs = -
0,269, p = 0,016), a Takke TOJIOKUTETbHAS CBI3b MPODHECCHOHATHPHON KOMIIETCHTHO-
CTH C UCHOJHEHHOCTHIO (1s = 0,265, p = 0,018). 3HaunMbIM 0Ka3aJI0OCh U CHUXKCHHE
YPOBHSI TPEBOKHOCTH Y T€X, Ubsl OPUEHTALIUSI CMEIIEHA B CTOPOHY CIIy>eHus (1S = -
0,272, p=0,015). OTu naHHBIC KMEIOT BAXKHOE 3HAYCHHE 11 TIOHUMAHUS CIICIU(PUKH
muuyHoctu [T-cnenpanuctoB u GopMUPOBaHUS UX KAPEPHBIX CTPATETU.

Pe3ynbTaThl HCCien0BaHuUs MOJTHOCTHIO COOTBETCTBYIOT 3asIBJICHHOM 1IEJIH U 3a-

AadaM, MOATBCPIKAasd, UTO 3K3UCTCHIUAIIBHBIC N OSMOIIMOHAJIBLHEBIC (baKTOpBI HUrparoT
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KJIFOUEBYIO POJIb B POPMUPOBAHUU KapbePHBIX OpueHTauuii y IT-crenuanucTos.
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IOPUINYECKUE HAYKHA
VYK 340

3AHIUTA ITPAB UHBECTOPOB: CTAHOBJIEHUE CUCTEMBbI U
COBPEMEHHBIE ACIIEKTHBI

IIpycakosB Anexcanap CepreeBu4
Kymenko ITosiuna CepreeBHa
CTYJCHTBI
Hayunbiit pykoBoaureb: Iliiornuxkos UBan Hukonaesuy,
K.C.H., JOLICHT
OI'bOY BO «HoBocuOupcKkHii rocy1apCTBEHHbBIN YHUBEPCUTET SKOHOMUKH

u ynpasnenus «HUHX», ropon HoBocubupck

Armomauu}l. B cmamuve pPaAcCCMOmMpeRblL amansvl CMAHOBGIIERHUA U pa36UmMus Cu-
cmembl 3auumsl npas uneecmopos 6 Poccuu. I[Iposeden ananus oeticmsyroweri cu-
cmemsl 3augunivl npae UHBeCmopoes 6 POCCMI/I, BbIABIICHbL ee HeOOCMAamKU U cqbop/wy—
JUPOBAHDbL npec)ﬂoofceHuﬂ no ee cCoeepuUeHCcme06arur.

The article examines the stages of formation and development of the system of
investor rights protection in Russia. It analyzes the current system of investor rights
protection in Russia, identifies its shortcomings, and formulates proposals for its im-
provement.

Knroueeuwie cnoesa. UHeecmuyuu, 3awuma npae UHEeCcniopoes, cnocoowl 3auiumaosl,
UCKOE6ble 3dA6J1EHUA

Keywords: investments, protection of investors' rights, methods of protection,
lawsuits

NHBecTUIIUM SBJISIOTCS BaKHOM CHUCTEMON COBpPEMEHHOM HSKOHOMHUKH. OHHU
00ecIieYnBaroT PocCT KOMHaHHﬁ, CO3JaHHUEC HOBBIX pa60tmx MECT, TCXHOJIOTHYCCKOC
pa3BUTHE M, B KOHEYHOM CYETE, MOBBIIICHUE OJlarococTossHUs oOmiecTBa. OgHAKO

IFOTOBHOCTb YACTHBIX JIMI[ U HMHCTUTYHHOHAJIBHBIX HWHBCCTOPOB BKJIAJ[bIBATH CBOU
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CPEICTBA HANPSMYIO 3aBUCUT OT YBEPEHHOCTH B TOM, YTO MX IpaBa OyAyT HaJIEKHO
3aIUIICHEI.

CraHOBJIEHHE CUCTEMBI 3aIIUTHI IPAB HUHBECTOPOB B POoccum HOCHUIIO MO3TaHbIN
XapakTep, OTpaxas o0I1ee pa3BUTUE PHIHOYHONW SKOHOMUKH.

[MepBerit atan (1990-e¢ — mawamo 2000-x) xapakTepu3oBajics GOPMHUPOBAHUEM
0a30BBIX 3aKOHOAATENbHBIX OCHOB. Ilpunstue I'paxkganckoro kojekca PO,
denepanbHbIX 3aKOHOB «O phIHKE MEeHHBIX OyMary (Ne39-D3) u «O06 aKImoHEPHBIX
oluiecTBax» 3aJ0KUI0 (PyHAAMEHT KOPHOPATUBHBIX OTHOLIEHUM. OJHAKO NaHHBIN
nepuo, ObUl OTMEYEH CJIa0OCThIO PETYJSATOpPA, BBICOKMMHU PHUCKAMHU, YaCTHIMU
CIIy4asiMH HEJJOOPOCOBECTHOT'O MOBEICHHUS U «KOPIOPATUBHBIX 3aXBaTOBY.

Bropoii »sran (cepemuna 2000-x — 2010-e) cBsizaH ¢ yCUJIICHHEM
rOCy/IapCTBEHHOTO PETyJIUPOBAaHUS W KOHCOJMUAAIMEW HAI30pHBIX (YHKIUH.
KitoueBbim coObiTreM ctano cozaanue B 2013 roxy meraperynstopa — banka Poccun,
B BEJIEHHWE KOTOPOTo OBLIM NepefaHbl PYHKIMU 1O KOHTPOJIK UM HAA30py 3a BCEMHU
CerMeHTaMu (UHAHCOBOTO DPBIHKA. OJTO TMO3BOJWIO YHU(DHUIIMPOBATH CTaHIAPTHI,
MOBBICUTh CKOOPJUHUPOBAHHOCTh HAJ30pa M COCPENOTOYUTH OTBETCTBEHHOCTD.
IIpunasatue @enepanbHoro 3akoHa «O 3amuUTEe MpPaB W 3aKOHHBIX HHTEPECOB
MHBECTOPOB Ha pbIHKE HEHHBIX Oymary (Ne46-d3) crneunanu3upoBago HOPMBI,
HaIpaBJICHHbIE KIMEHHO Ha HHBECTOPOB.

Tperuii, coBpeMennsrii 3tar (2020-¢ rop 10 HACTOSAIISE BPeMsl ), OIPEACIISICTCS
NEPEX0/IOM OT PEaKTUBHOIO K MPEBEHTUBHOMY PpEryJUPOBAaHUIO, aKTUBHOM
nudpoBu3anyeit U pa3BUTHEM BHeCYyIeOHbIX MexaHu3MoB. [lpuastue Konmemniuun
pa3BUTHs 3aKOHOJATENLCTBA O 3ammre mpaB uHBecTopoB (2020 1.) crano
CTpaTEerMuecKuM JOKYMEHTOM, 3a/Ial0IUM TaKUE MPUOPUTETHI, KaK:

— TIOBBIIIICHNE CTAaHAAPTOB KOPIIOPATUBHOTO YIPaBICHUS,

— paciupeHue ucrnolib3oBanus nudpobix TexHomoruii (RegTech, SupTech);

— pa3BUTHE CUCTEMBI (PUHAHCOBOM IPAaMOTHOCTH;

— COBEPIICHCTBOBAHHE KOMIICHCAITMOHHBIX MEXaHU3MOB [1].

Takum o00pazom, coBpeMeHHas MapajurMa CMECTHJIach OT MPOCTOro

«HaKa3aHHus BUHOBHBIX» K CO3JaHHUIO S9KOCHCTEMBI, npeHOTBpama}omeﬁ HapylICHUA.
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ba3oBble rapaHTUM MHBECTHULIMOHHOW JIESATENIBHOCTH MOXKHO IPOCIEAUTH B
Konctutymmu Poccuiickori ®eneparuu [2]. B cratbe 8 3akperuieHbl €IWHCTBO
HKOHOMHUYECKOTO IPOCTPAHCTBA, CBOOOJHOE MEpPEMEIICHUE TOBapoOB, YCIYyTI H
(UHAHCOBBIX CPEACTB, NOJJCPXKKAa KOHKYPEHLMH, CBOOOJAa 3KOHOMUYECKOU
aesTenbHOCTH. B crathe 34 3akperieHO MpaBo CBOOOJAHO HCIONb30BaTh CBOM
CIIOCOOHOCTH M MMYIIECTBO I MPEANPUHUMATEIBCKOM M MHOM HE 3ampeleHHON
3aKOHOM 3KOHOMHMYECKOW JiedarenpbHOCTH. Kak  oOCHOBomosararomee IpaBo
COOCTBEHHOCTH, CTaThsl 35 OXPAHAET JaHHOE MIPaBO 3aKOHOM U IIPETOCTABIISAET IPABO
WHBECTOPY BJAJETh, MOJB30BATHCS U PACIOPSDKATBCS UM KaK €JUHOJINYHO, TaK U
COBMECTHO C Apyrumu jmnamu. Ctateu 71 u 72 onpeaenstor cepsl peryampoBaHus,
OTHECEHHBIE K BEJICHUIO (eiepalluil U €€ CyObEeKTOB, OJHOW M3 KOTOPBIX SIBISIETCA
BHEIIHEAKOHOMUYECKAs MOJIMTUKA, MEXIYHAPOIHbIE OTHOIICHHS U MEXIyHAPOIHbIE
JOTOBOPBI.

Cpenu MEXIyHapOJHBIX HCTOYHUKOB, HANPABICHHBIX Ha 3alllUTy MpaB
WHBECTOPOB, 0CO0OeHHO BbiAemsaoTcs Ceynbckas KoHBeHIMS 1985 roma 006
y4pexaeHUM MHOTOCTOPOHHETO areHTCTBA N0 TapaHTUAM MHBECTHLMI U KOHBEHIIHS
00 yperyiMpoBaHUM HMHBECTULHUOHHBIX CIOPOB MEXAY TOCyAdapcTBaMu H
(U3UYECKUMU WU IOPUIUYECKUMHU JIMUAMU JIPYTUX TOCYAApCTB — OCHOBHBIE HX
IIOJIOXKEHUSI HAIIPaBJIEHbl Ha PEryJIMPOBAaHUE JEATEIBHOCTH MHOIOCTOPOHHETO
areHTCTBa MO TapaHTUSIM MHBECTUUUMH MW  MOPOUEAYpPhl  YPETryJIUpPOBAHUS
WHBECTULIMOHHBIX CIIOPOB.

Crioco0bl 3alIUTHI PAaB UHBECTOPOB MOKHO Pa3/IeIUTh [0 CTaAUHU TPUMEHEHUS
(IpeBEeHTUBHBIE U BOCCTAHOBUTEINIbHBIE), M0 CYOBEKTY, OCYIIECTBISIOMIEMY 3aLIUTY
(rocynapcTBeHHbIE, KOPIIOpaTUBHBIE, OOIIIECTBEHHBIE), U MO IOPUIUIYECKON MPUPOIE
(cyneOHble U BHecyaeOHbIe). Hurke mpencraBieHa KOMIUIEKCHAs Kiaccu(ukarus,
OTpaXarollasi BCe KIIOUYEBbIE MEXAHU3MBI.

[IpeBeHTHBHBIE (TIPENyNIPEIUTEIBHBIC) CIOCOOBI HATIPABJICHBI HA HEIOMYIIICHHE
HapyIIEHUs MPaB U3HAYAIBHO.

1. 'ocy1apCTBEHHOE PEryJIMPOBAHUE U HAA30P:

— JIMIIEH3UpOBaHUe MpPOoPEeCcCUOHANbHBIX YYAaCTHUKOB pbIHKA (OpOKEpoB,
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YIIPaBIIAIONIUX KOMITAaHUH, Ieno3uTapueB u Jip. (ocyuiectBiseTcss bankom Poccun));

— packpeite nHpopmanuu. COCTOUT B 005A3aTEIHCTBE IMUTEHTOB PETYJISIPHO
B MOJHOM 00bEME pacKphIBaTh MHPOPMALIUIO O CBOEH AESITENbHOCTH, (PMHAHCOBOM
COCTOSTHUH M PUCKaX;

— PpEeryJIMpoBaHUE KOPIOPATUBHOIO YIPABIEHHUSA: YCTAHOBJICHHE CTAaHIAPTOB
pOBe/IeHUsI 00X COOpaHUii aKIIMOHEPOB, PAOOTHI COBETOB IUPEKTOPOB, 0JI00PEHUS
KPYMHBIX CIENOK U T. JI;

— KOHTPOJIb peKJIaMbl (PUHAHCOBBIX YCIYT, HAIPUMEDP: 3alpeT Ha BBOASIIYIO B
32011y X /I€HHUE peKiIaMy, OOeIlaHusl TapaHTUPOBAHHON JJOXOJHOCTH.

2. KopriopaTuBHbIE MEXaHU3MBI:

— BHYTPEHHUE JOKYMEHTHI (YCTaB KOMIIAHWU, BHYTPEHHUE TIOJIOKEHUS, KOJIEKC
KOPIIOPATUBHOTO yIPABJICHHUS. );

— KOPIIOPATHBHBIA CEKpETapb, KOTOPbIA 00ECIIEYMBAET COONIOAEHUE MPOLIEAYD
U TIPaB aKIIMOHEPOB;

— xomuteTsl npu CoBete aupekTopoB. Hampumep, ayauTOpCKHMN KOMHTET,
KOMUTET MO BO3HArpa)X/I€HUSM, KOTOPbI MOBBIILIAET MNPO3PAYHOCTh MPUHATHS
pELIEHNU.

3. ObecrnieueHne COXpaHHOCTH aKTUBOB:

— uenTpanbHblii neno3utapuii (HPJI). 3anumaercss yuyeTom mpaB Ha IEHHBIC
OyMaru B IEHTPAJILHOM JCTIO3UTAPHH 3aIUINAET MHBECTOPA OT PUCKA MOTEPU aKTUBOB
B Cclydae OaHKpOTCTBa OpoKepa;

— paszzieneHue HUMYIIECTBA. 3aKOH TpeOyeT, YTOObl MMYLIECTBO KIIMEHTOB
(meHbru M LEHHble OyMaru) ObLIO 00OCOOJIEHO OT MMYILECTBA CaMOW OpPOKEpCKOM
KOMITaHUH.

BoccranoButenbHbie criOCOOBI (CIIOCOOBI TPABOBOM 3aLIUTHI) — 3TO MEXAHU3MBbI,
KOTOPbIE UCIOJIb3YIOTCS TIOCIIE TOTO, KaK MPaBO ObLJIO HAPYILIEHO.

1. BuecynebHble criocoObI:

— o0paleHue K caMoOMy HapyHIMTEN0 (I0CyAcOHBIM MOPSIA0K): HAmpaBIeHUE
MpeTeH3un MNpoGeCcCHOHANBPHOMY YYAaCTHHKY pbIHKA (OpOKepy, yHIpaBIISIOIICH

KOMIIAaHMHM) C TpeOOBaHWEM YCTpPaHUTh HapyuleHHue (Hampumep, OTMEHMTD
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OIMMOOYHYIO CIIENIKY, BOCCTAHOBUTD JIOCTYM K CUETY);

— oOparieHue B KOHTPOJHMPYIOIMIME M HaA30pHbBIe opranbl: bank Poccun
(meraperymnsTop) — mojgada >kanoOsl B bank Poccum Ha nelictBusi (hrHAHCOBOM
opraHu3anuu. PeryisiTop MOKeT MPOBECTH MPOBEPKY W BHIHECTH MPEINUCAHHUE 00
YCTpaHCHUH HAPYIICHHUH, HAJIOKUTH MTpad WIH J1aKe 0OTO3BATh JIMIICH3UIO,

— oOpaieHre Kk OUHAHCOBOMY YMOJTHOMOYEHHOMY JUIsl (DU3UYECKUX JUI U
VHIUBHUIYAJIBHBIX MpeanpuHuMarenei. [Ipomenypa 3akmrodaercss B CIEAYIOLIEM:
MHBECTOP NoJ1aeT 3asiBlieHue, 1 DUHAHCOBBIN YITOJTHOMOYEHHBIN pacCMaTPUBAET CIIOP.
Ero pemenue oO0si3aTenbHO MJii UCMIOIHEHUS (DPUHAHCOBOW OpraHu3aiued, eciu
tpeboBarne He mpesbimaeT 500 000 pyOGrieit (mas CIOpoB MO WHBECTHIIMOHHBIM
npoaykram). [IpenmyiiecTBo — onepatuBHOCTD (70 15 qHEH) U OTCYTCTBHE CYCOHBIX
U3JIEPIKEK;

— KOMIIGHCAIIMOHHBIE (OHIBI: (OHA KOMIEHCAUOHHBIX BblIIaT HPY
(HammmonanbHOM WM yOopaBisifonuX). BplMaunBaeT KOMIEHCAIMM YacCTHBIM
WHBECTOpPaM B Clydae HEHCIIOJTHEHHUS MPO(PECCHOHAIBHBIMUA yYaCTHHKAMU PBIHKA
IIEHHBIX OyMar CBoMX 00s13aTeIbCTB (HApUMep, Mpu OaHKPOTCTBE OpoKepa), a TAKKe
MIPEACTABIISICT M 3alTUIACT HHTEPEChl OOpaTUBIIUXCS B (DOH]] YaCTHBIX MHBECTOPOB B
CyJie ¥ B HCIIOJIHUTEIIBHOM IIPOU3BOACTRBE [3].

2. CynebHbie CriocoOBbI:

1) KopriopaTtuBHbIE UCKH (pacCMaTPUBAIOTCS apOUTPAKHBIMU CYIaMH):

— WCK O TPU3HAHUU HEJACHCTBUTEIBHBIM pelieHus oO0Iero coopaHus
aKIIMOHEPOB/YUYaCTHUKOB — €CII PEIICHHE ObLIIO MPUHATO C HAPYIICHUEM 3aKOHA WIIH
yCTaBa,

— MCK O BO3MEIIEHUHN YOBITKOB, MPUYNHEHHBIX KOMIIAHUH (TIPOU3BOTHBIN UCK) —
MO/TACTCS aKITMOHEPOM K PYKOBOJICTBY KOMIIAHUH (IUPEKTOPY, WICHAM ITPaBJICHUS ) 3a
NEUCTBUA, TPUUMHUBIINE YOBITKH OOILIECTBY;

— HUCK O TPU3HAHUU KPYIMHOW CHETKU WIA CHEIKH C 3aMHTEPECOBAHHOCTHIO
HEJICHCTBUTEIILHOM;

— UCK 00 00’KaJIOBaHMU OTKa3a BO BHECEHUU 3aIIUCU B PEECTP aKIMOHEPOB.

2) VIcku 13 TOTOBOPHBIX OTHOIICHHUI:
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— HCK O pacTOpXKEHUM JOroBOpa Ha OpOKepCcKOe/yIpaBIEHUYECKOE
00CITyKMBaHUE U B3BICKAHUH YOBITKOB;

— HCK O MIPU3HAHUU CJEJIOK HEIEHCTBUTENIbHBIMU (HAIIpUMED, 3aKI0UEHHBIX 0€3
HEO0OXOJMMBIX PACTIOPSKEHUI NHBECTOPA).

3) KoyekTrBHBIE MCKH TIO3BOJISIFOT TPYIIE WHBECTOPOB, IMOCTPAJAABIINX OT
OJIHOTO HapylleHMs (HampuMep, MaHUIYJUPOBAaHUS PHIHKOM WJIH HEPACKPBITHSA
BaXHOUM MH(OPMALIUK IMUTEHTOM), OOBEAMHUTh CBOM TPEOOBAHUS B OJHMH HCK. JTO
3HAYUTENIbHO YCUJIMBAET UX NEPErOBOPHYIO MO3MUIMIO U CHUXKAET MHIWBUyaJIbHBIC
cyneOunbie u3aepkku (cr. 225.11 AIIK PD).

4) Vcku o 3amuTe mpaB MOTpeOUTENei (IIsi MHBECTOPOB-(DM3UICCKHX JIHII)
MOTYT HPEAbSBISTHCS B CyJ1bl OOIIEH IOPUCIUKLINYI U TO3BOJISIIOT TPEOOBATh HE TOJIBKO
BO3MEILIEHHS YOBITKOB, HO U KOMIIEHCAI[MM MOpPAJIbHOIO Bpea, a Takxke wmTpada B
MOJIb3y  MOTPEOUTENIE 32 HEUCIIOJIHEHHE JI0OPOBOJBHOTO  YJIOBJIETBOPEHHUS
TpeOOBaHMIA.

5) Criops! 0 IpHUBIICYEHUH K 3 IMHHUCTPATUBHON U YTOJIOBHON OTBETCTBEHHOCTH
MHULUUPYIOTCS TMPAaBOOXPAHUTEIbHBIMU OpraHaMu IO (akTaM MOIICHHUYECTBA,
MaHUITYJIUPOBAHUS PHIHKOM WJIM 3JI0YNOTPEOJICHUH MPU SMUCCUM LEHHBIX OyMar.
XOTsl IPSAMOM LIENIBIO SIBJSIETCS HAKa3aHUE BUHOBHBIX, ATO TAKXKE CIYKUT CIIOCOOOM
3aIIHATHl THTEPECOB MTOCTPAIaBIINX UHBECTOPOB.

Kpome Toro, cymecTByrOT OOIIECTBEHHbIE MEXaHU3Mbl 3alUThl MpaB
MHBECTOPOB, a TAK)KE CaAMO3allNTa, HAIPUMED:

— TOBbIIIEHHE (UHAHCOBOW TIpaMOTHOCTH. [loHMMaHHEe pPHUCKOB, YTEHHE
JIOTOBOPOB, MPOBEPKA JTUIEH3UI YUaCTHUKOB PbIHKA — JTy4lllasi 3alI1Ta OT HAPYIICHHI;

— oOpamenue B oOmIecTBeHHbIE oO0BeauHeHus. Hampumep, B HAY®DOP
(HanmoHanbHast accouuarusi y4aCTHUKOB (DOHJOBOTO PBIHKA), KOTOpasi UMeeT CBOM
apOUTpax M KOJEKC YECTH JJIsl YJICHOB aCCOLIMALINH.

Takum o0pa3om, COBpeMEHHast pOCCUKCKasi CUCTEMA 3allUThI ITPaB HHBECTOPOB
MpeajiaraeT IMHUPOKUA CHEKTP HHCTPYMEHTOB — OT MPEBEHTHUBHOI'O HaJ30pa Co
ctoponsl banka Poccum 1o  Oeictporo um  OecruiatHoro  DuHAHCOBOTO

YIIOJIHOMOYCHHOTO H CJIOKHBIX KOPIIOPATHBHBIX MCKOB B ap6I/ITpa)KHOM cyne.
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D¢ GDHEeKTUBHOCTh 3alUThl 3aBUCUT OT IPABWIBHOTO BBIOOpa Crocoba, KOTOPHIi
OTIPENEIISIETCS XapakTEepoOM HapYIIEHHUs, CTaTycoM HWHBecTopa ((U3HYECKOe WIIH
IOPUINYECKOE JIUI0) U CyMMOU TpeOoBaHUil. PazBuTre 3TON CUCTEMBI TPOOIIKACTCS
B HaIpaBJICHUW YCUJICHUS TPEBECHTHUBHBIX Mep, NU(PPOBU3AIMU M PACITUPCHHUS

J0CTyIa K BHECYI€OHBIM MPOLEAYPaM.
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YK 004.056.53

KUBEPBE3OITACHOCTDb B UHTEJUVIEKTYAJIBHBIX
ABUAIIMOHHBIX CUCTEMAX

IIbsiHOB AJiekcaHap AJleKceeBHY
CTYZIEHT
Hayunblii pykoBoaureab: Hyperannos Uiabaap I'ab6acoBuy,
K.3.H., TOLIEHT

VY IBAHOBCKHN IOCYyAapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

Annomayun. B oannoti cmamve paccmampusaromces npooiemsvl U peueHusl 8
obacmu Ku6ep6e30naCHocmu UHMEJIIEKM)YANIbHbIX ABUAYUOHHbLIX CUCMEM, KOnmopbole
aAKmMu6Ho 6Hedpm0mc;z 6 COBPEMEHHYIO ABUAYUIO. Paccmampueaemcg apxumexkmypa
UHMENIEKMYAJIbHbIX ABUAUUOHHBIX CUCIEM, UMO No8blUlaem 3qbqbei<mueHocmb ynpae-
JIeHUA HOﬂéMOM, HO 0()H08peMeHHO yeeaudueaem yA3eUMOCnlb K Ku6epamal<a/w. Ana-
JIUUPYIOMCSL KTII0Uegble Y2pOo3bl UHDOPMAYUOHHOU 6e30nacCHOCmU.

This article examines the challenges and solutions in cybersecurity for intelli-
gent aviation systems, which are being actively implemented in modern aviation. It
examines the architecture of intelligent aviation systems, which improves flight control
efficiency but also increases vulnerability to cyberattacks. Key information security
threats are analyzed.

Knroueewie cnoesa: Ku6ep6e30nacnocmb, UHmMellIeKmYyajlbHble ABUAYUOHHblE CU-
cmemal, MCKyCCI’I’lGeHHbllZ urmenekm, asuayusl, uH(ﬁOpMaL;UOHHaﬂ 6e30nacnocmb, Ku-
bepyzpo3bl, 3auuma OaHHbIX

Keywords: Cybersecurity, intelligent aviation systems, artificial intelligence,
aviation, information security, cyber threats, data protection

CoBpemeHHas aBUallMOHHAS OTPAClib HAXOUTCS B TIporiecce rTy0okoi mudpo-

BoM Tpancopmanuu. WuTemnekryansHbie aBuarmonHble cuctembl  (MACQC),
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BKJTIOYAIOIINE 3JIEMEHTHl MCKYCCTBEHHOTO MHTEJUICKTA, MAIIMHHOTO OOy4YeHUSs, CH-
cTeM 00pabOTKX OOJIBIINX TaHHBIX H CETEBOTO B3aUMOICHCTBHSI, CTAHOBATCSI OCHOBOM
(GYHKITMOHUPOBAHMSI BO3AYITHBIX CY/I0OB HOBOTO MOKOJIeHHs. OTHAKO MIHMPOKOE BHE/-
peHue UG POBBIX TEXHOJIOTUH MPUBOIUT K MOSIBJICHUIO HOBBIX YTPO3 — MPEXKJIE BCETO
B c(hepe kubepbe3omacHocTr. Hapyrmenue 3amuTsl ”HGOPMAIIMOHHBIX CHCTEM MOYKET
NPUBECTU K COOSIM B YIIPaBIICHUHU, KOMIIPOMETAIINU JTAHHBIX U JaKe KaTacTpodudie-
CKUM TOCTIEACTBUSIM ISl 0€30IaCHOCTH MOJIETOB. J[aHHOE HCCe10BaHUE HAMPaBICHO
Ha aHaJN3 aKTyaJbHBIX KHOEPYTPO3 B aBHAIIMOHHOW OTpaciid M pa3paboTKy MOIX0I0B
K 00ecreyeHNI0 KuOepyCTONUMBOCTH UHTEJUIEKTYa IbHbIX aBUAIIMOHHBIX cucTeM [1].

WHuTennexTyanbHble aBUallMOHHBIE CUCTEMBI BKIIIOUAIOT B C€0sI CIIOJKHBIE arma-
paTHO-IIPOrpaMMHBIE KOMILIEKCHI, OOECIIEUNBAIOIINE B3aUMOJICHCTBUE MEXAY pas-
JMYHBIMH TIOJICUCTEMAaMH: HaBUTAlMEH, aBTOMAaTHYECKUM MUIOTUPOBAHUEM, TUATHO-
CTHKOM, a Tak’Ke KOMMYHHKAIIMEH ¢ Ha3eMHBIMU CiIy>)kO0aMu. OCHOBHBIMU HCTOYHH-
KaMH KHOEpyTpo3 BHICTYIAIOT HECAHKIIMOHUPOBAHHBIN JOCTYI K CETAM yNpPaBIICHUS,
BMEIIATENIbCTBO B paOOTy KOMMYHHKAIIMOHHBIX KaHAJIOB, a TAK)KE BHEIPEHUE BPEIO-
HOCHOT'O IIPOTrPaMMHOT0 oOecriedeHust B cucteMy yrpanienus noiérom (FMS). Cpenu
HamboJIee 3HAUMMBIX yTPO3 BBIJCIAIOTCS CIASAYIONINE: aTaKh Ha CUCTEMBI CBS3H, TO/I-
MEHa TEJIEMETPUUECKUX JAHHBIX U KOMAaH/| yIPaBICHHsI, KOMIPOMETAIIHS TPOTPaMM-
HOT0 00ecrevyeHus Mpy OOHOBJICHUH, HECAHKIIMOHUPOBAHHBIN JOCTYII K CUCTEMaM MO-
HUTOPUHTA U TUATHOCTHKHU. POCT ypOBHSI aBTOMAaTH3allMU U CETEBOW MHTErPaAIlUU TO-
BBIIIACT 3aBHUCHUMOCTh ABUAIMOHHBIX CHUCTEM OT KOPPEKTHOTO (DYHKIIMOHMPOBAHUS
u(poBbIX KOMIIOHEHTOB. [IoaTOMY 0OOecneueHue 3aluThl JaHHBIX U HEIPEPHIBHOCTU
YIIPABJICHUS] CTAHOBUTCS CTPATETHYECKU BAKHOU 3a7a4eil.

CoBpeMeHHbIE MOAXO0/IbI K 3alIUTe aBUALMOHHBIX CUCTEM 0a3UpyIOTCS Ha IPUH-
[UIax KOMIUIEKCHOM MHoroypoBHeBor 3amuthl (defense-in-depth). Ha kaxkmom
YpOBHE — OT (PU3UYECKOTO TOCTYIIA 10 MPUKIIATHOTO POTPAMMHOT0 00ECTICUeHUS —
pealn3yloTcs Clenualn3upoBaHHble Mepbl Oe3omacHocTH. Ha anmmapatHom ypoBHe
MPUMEHSFOTCSI CPECTBA aNmapaTHONW ayTeHTU(UKAIMKA U 3alUThl 1ejgoctHocTtr [10
(Trusted Platform Module, Secure Boot). Ha cereBom ypoBHE — MeTObI MG POBa-

HUSI U CETMEHTAIIMM CeTEH JJIsl MPeI0TBpallleHHs] HECAaHKIIMOHUPOBAHHOTO Tpaduka. B
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00JIaCTH MPOTrpaMMHOr0 00eCTeueHUs aKIEHT JenaeTcss Ha Oe30macHoil pa3paboTke
(Secure Software Development Lifecycle) n anamuse ucxomgHoro kozga. JlomosHu-
TEJIBbHO BCE 4Yalle BHEAPSIOTCS HMHTEIUIEKTyalIbHbIE CHUCTEMbl OOHApY>KEHMs aTak
(IDS/IPS), ocHOBaHHBIE HA AJTOPUTMAX MAITUHHOTO 00ydeHus. OHU CITIOCOOHBI aHa-
JU3UPOBATh TpaUK B PEaTbHOM BPEMEHH, BBISBIATH aHOMAIUU M MPEIOTBpPAIIATh
pa3BUTHE MHLIUJEHTOB. Takoil moaxona obecrneunBaer. 60jaee ruOKYI0 U aIalTUBHYIO
3aIIUTY 10 CPABHEHUIO C TPAJULMOHHBIMA METOAAMMU.

W ckyccTBEeHHBINM UHTEIUIEKT UTpaeT BCE 0oJiee BAKHYIO poJib B (DOPMUPOBAHUU
YCTOMYMBON apXUTEKTYpbl KHOEpOE30MacHOCTH. AJITOPUTMBI MAIIMHHOTO OOy4YeHUs
MO3BOJIAIOT IPOBOAUTH MOBEECHUYECKHUI aHAIN3 COOBITUN M BBISIBISATH MOTCHIIMATHHO
OTIaCHbIE OTKJIOHEHUs B paboTe cucteM. OJTHUM U3 NEPCIIEKTUBHBIX HAIIPaBICHUN SB-
JSIeTCS OCTPOEHUE aJallTUBHBIX CUCTEM KHOEP3alUThl, CIOCOOHBIX CaM000y4daThCs
Y IPOTHO3UPOBATh BO3MOXKHBIE CIEHApPHM aTak. Takue CUCTEMBbI MOTYT IpeayIpe-
K/IaTh MHIIMJICHTHl HA PAHHUX CTaJMSIX, CHUXKAsl PUCK BO3JCHCTBUS Ha KPUTHUECKHE
KOMITOHEHTHI yrpasiieHus noiaétom. Onnako npumenenne MU B kubepodbezonacHocTH
TaK)K€ CONPSIKEHO C PUCKAMU: YSI3BUMOCTH CaMMX aJIrOPUTMOB, BO3MOKHOCTH IOJ-
MeHbI 00yJaronmx 1aHHbIX (data poisoning), a Tak»e BOIIPOCHI ASTUYECKOI0 XapaKkrepa,
CBSI3aHHBIC C aBTOHOMHBIM MPHUHATUEM pELIEHUN [6].

Mexaynaponnsie opranuzanuu, Bkiatoudas [CAO, EASA u FAA, aktuBHO pas-
pabaThIBalOT HOPMATHUBHO-TIPABOBYIO 0a3y, HAMPABJICHHYIO Ha oOecrieueHue Kubep-
6e3onacHoctn aBuanMOHHBIX cucTeM. JlokymenT ICAO Doc 10118 («Aviation
Cybersecurity Strategy») onpeaensieT NPUHIMIB KHOSPYCTOHYNBOCTH U B3aHMMOICH-
CTBUA rocyAapcTs B 3Toi chepe. B Poccuiickoit denepanuu aHaoruuHble 3a1a4u pe-
[IAI0TCS B paMKax peali3aliy MporpaMm HudpoBoii TpaHchopmaly aBHApOMBbIIII-
JIEHHOCTH U pa3pabOTKU CTaHAAPTOB 3alIUTHI KpuTHdeckoil uuppactpykrypsl ('OCT
P 56939-2016, 'OCT P UCO/M3K 27001-2021 u np.). BaxxHbIM HanpaBjIeHUEM SIB-
JsieTCsl BHEAPEHNE HAIMOHAJBHBIX LEHTPOB pearupoBaHus Ha KOMIbIOTEPHbIC UHIIH-
JCHTHI 1 (POPMHUPOBAHUE SIUHON CUCTEMBbI MOHUTOPHHTA YTpo3 isl aBuarmu. Kubep-
0€30MaCHOCTD SIBJISIETCS KJIFOUEBBIM 3JIEMEHTOM HAJEKHOCTH U YCTOWYMBOCTH UHTEI-

JICKTYAJIbHBIX aBHAIIMOHHBIX CHCTCEM. COBpCMCHHBIC BBbI3OBbI Tpe6y}0T nepexoga oT
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PEaKTHBHBIX MEp 3alllMThI K MPEIUKTUBHBIM U aJalITUBHBIM MEXaHU3MaM, HCIIOJIb3Y-
IONTUM TEXHOJIOTHH HMCKYCCTBEHHOTO HWHTE/UICKTA, aHAJUTHKU OOJBIIHNX JAHHBIX H
UPPOBBIX JIBOWHUKOB. Pa3BUTHE MEXKIyHAPOTHOTO COTPYIHUYECTBA, YHU(DUKALUA
CTaHJIaPTOB W BHEJIPCHHE MHOTOYPOBHEBBIX CHCTEM MOHHUTOPWHTA ITO3BOJISAT 3HAYH-
TEJHHO TIOBBICUTH YCTOMYMBOCTH aBHAIIMOHHOW OTpaciiv K knoepyrpo3am. Komruiekc-
HOE MPUMEHEHHE OPTraHM3aIMOHHBIX, TCXHUYECKUX M MHTEJJICKTYaIbHBIX MEP 3aIlUThI
dbopMupyeT OCHOBY s 0€301acHOTO (DYHKIIMOHUPOBAHUS aBHAMK Oymymiero. Ku-
0ep0e30nacHOCTh B MHTEIUICKTYaIbHBIX HH()OPMAITMOHHBIX CHCTEMAaX SIBJISICTCS KITIO-
YeBBIM (PAKTOPOM YCIICIITHOTO BHEIPCHHSI MHHOBAIIMOHHBIX TCXHOJIOTHA. Y UYUTHIBAS
MIOCTOSIHHO BO3PaCTAIOIIYI0 HM30MIPEHHOCTh YTPO3, HEOOXOAMMO pa3pabaThiBaTh HE
TOJIbKO TEXHHUYECKHUE CPEJICTBA 3aIUTHI, HO ¥ CTAHIAPTH3AIIHIO, TIPABOBOE PETrYyIHPO-
BaHWE W MOATOTOBKY CICIHAIUCTOB. TOJBKO KOMILIEKCHBIM MOJX0] 0OeCeunT 0e3-

OMACHOCTh U YCTOMYUBOCTh TAKUX CUCTEM B OYIyIIEM.
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VJIK 681.5.01

K BOITIPOCY OLIEHKH ITOKA3ATEJIEM KAUYECTBA CUCTEM
YIIPABJIEHHUA 110 JOTAPUOMUYECKUM YACTOTHBIM
XAPAKTEPUCTUKAM

Jlocb AHacTtacusi BajepbeBHa
ACCUCTEHT, aCIIUPAHT
Ilarun Anatoamii BacuiabeBuu
1.T.H., mpodeccop, nmpodeccop

Hammonanensiil uccnenoBarenbckuid yauBepceuteT «MUI Ty, ropon 3enenorpan

Annomayusn. Vccneoosanue omuocumcs K ooaacmu meopuu JUHEUHbIX Henpe-
PbIBHBIX MUHUMALHO-¢hA308b1X cucmem asmomamuyeckozo ynpaenenus (CAY). Pac-

CMaAmMpueaomcs 0cobeHHocmu oyenku epemeru pecyauposanus (t ,C) U nepepecyiu-
p

posanus (a, %) no rocapugpmuueckum wacmommuwvim xapaxmepucmuxam (JI9X), npo-
6e0eHO0 ucciedosanue MmoyHocmu OYEHKU 01151 06beKmos nepeoco, 6mopoco u mpemaos-
€20 NopsodKa, HANUCAH NPOSPAMMHbBIU KOO Ha s3bike cpedbl Engee onsa asmomamusa-
yuu oyenxu no JIYX u pacuema no nepexoomnoii xapaxmepucmuxe h(t) ona 21 nepe-
0amoyHoU YYHKYUU, HA OCHOBE KOMOPO20 COeNaHbl 8b1800bL O MOYHOCMU OYEHKU.

The research relates to the theory of linear continuous minimum-phase auto-
matic control systems (ACS). The features of estimating the control time (¢,,c) and
overshoot (g, %) based on logarithmic frequency characteristics (LFCs) are consid-
ered, a study of the estimation accuracy for objects of the first, second and third order
Is conducted, a program code is written in the language of the Engee environment to
automate the LFCs estimation and calculation based on the transition characteristic
h(t) for 21 transfer functions, on the basis of which conclusions are drawn about the
accuracy of the estimate.

Knrwoueswvie cnoea: CAY, ananuz u cunmes CAY, modenuposanue, nokazamenu
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xauecmea CAY, JIHX

Keywords: ACS, ACS analysis and synthesis, modeling, ACS quality indicators,
LFCs

YacToTHbIE METOABI IIMPOKO MPUMEHSIOTCS MpU aHanu3e ycronunBoctu CAY
[1], unenTuduxaruu [2], HACTPOUKE PETYJISITOPOB U APYTHUX 3a/1adax TCOPUU aBTOMa-
Thueckoro ymnpasieHus [3]. McciaeqoBanue B 1aHHOW paOOTe HAIPaBJICHO Ha MOUCK
CIIOCOOOB IMOBBIIIEHHS TOYHOCTH OLIEHKHU tp, C U mepeperyauposanus g, % mo JIYX.
JlanHbie mokaszarenu no JIYX MOKHO OLIEHUTh C TOMOIIBIO COOTHOIIEHUH, PACCMOT-

peHHBIX B [4]:

fon(1.2) 2
p ~ [N} wcp )
91 (o
Wp-9aCTOTA CPe3a.
o=1-sin(y),

rue:
Y-3arac yCTOMYMBOCTH TI0 (aze.
BosbpmeM crenyromue nepenarovHbie GyHKIMU U OUEHUM oKasatenu (t,) u o
st pa3sabix 3Hauennit K = [1.5,2, 3,5, 10, 20] u cpaBHUM CO 3HAYCHUSMU, MTOJTyYECH-

HbIMH 110 h(t).

w, = K w, = K W, = K w, = K
L703p+1" 7% p03p+1) 7 (03p+1)2° % p(03p+1)2

ITockonpKy onenka kayectsa 1o JIYX MOXKET IpOBOAUTCS TOJIBKO JJIs yCTOM-
YUBBIX CUCTEM C JOCTATOYHBIM 3allacoM YycToWuuBOoCTH, Wi W, mpumem K =
[1.5, 2, 3]. Takum 0O6pa3oM, B IKCTIEpUMEHTe y4acTByeT 21 nepenaTouHast QyHKIIHSL.

Taxoke, B KaueCTBE JOTOJHEHUSI K pabOTe, OMPEEINM CTEIIeHb YCTOWYUBOCTH
7], UCTIIOJIb3YS1 KOPHU XaPAKTEPUCTUUECKOTO YPABHEHUS 3aMKHYTOW CUCTEMBI U OLICHUM

t, C TIOMOLIBIO COOTHOILEHHMS, PACCMOTPEHHOTO B [S]:
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JInst aBTOMaTH3aIMU SKCIIEPUMEHTA UCIIOIb30BaHa cpefia Engee u Hanucax npo-
TPaMMHBIN KOJ, COCTOSIIIMI U3 ABYX YacTel — NepBasi 4YacTh IMOJYYCHUE JTaHHBIX IS
rpaduka, BTopasi 4acTh — MOCTPOCHHE TpadUKOB, TTOCIIC BBOAA NIEPEAATOUHBIX (PYHK-
UA SKCIIEPUMEHT MOJHOCTHhI0 aBTOMATH3UPOBAH M PACIIMPIEM, UMEETCS BO3MOXK-
HOCTb 33/1aTh, PAKTHUYECKH, JTI000E KOJIUYECTBO CUCTEM JIJIsl aHAJIU3A.

Bropas yacth ucnosin3yer oudauoreky PlotS u koMaHaBI cpeapl I MOCTpOe-
Hus rpaduKoB, U UHTEpeca He npejcTaBiseT. [lepBas yacTh aBTOMaTUYECKU OMpeie-
JAET Wep, ¥V, 7], OUEHUBAET t, u 0 no JIUX, paccunteiBaer t, u g no h(t), oucHuBaeT
t, 0 KOPHEBBIM TOKA3aTeIsIM. J1s1 OLIeHKH t, 1o JIYX BBeJICH JOMOJHUTEILHBIN I1a-
pametp a = [1,1.5,2].

Jlns paboThl Koza TpedyeTcs nmoakaoueHue oudauoreku Controlsystems. As-
TOMAaTHU3alUs IKCIIEPUMEHTA MTPOUCXOUT clieayromumM odpazom. Co3aeTcs MaccuB
u3 21 nepenaTouyHol PyHKIMH, JUIsI MHULMATIU3ALUH PE3YyJIbTaTOB CO3/1a€TCS MACCUB
JAHHBIX JJI1 MOJIEIIUPYEMBIX, OLICHUBAEMbIX U PACCUMTHIBAEMBIX MapaMeTpoB. [anee,
¢ momonieio nukia for 1 = 1:length(systems) ... end obecneunBaercst pabora konaa ¢
Ka)KJIOW CUCTEMOW MO o4epean. BHyTpHu IMKIIa 3a1a0TCSI MACCUB 3aMKHYTBIX MEpe/ia-
TOYHBIX (DYHKIHMI TOH ke pazMepHocTH 1 X 21 ¢ momorkio koman el feedback u Bpe-
MEHHOM MHTEpBaJ ISl MOJICIMPOBaHUS MEepexXoAHbIX mpoiieccoB. [locnme 3Toro xoa
PacCUMTHIBACT t, U 0 1O h(t). 3aMKHYTbIE IIEPENATOYHBIE QYHKIIMH TAKIKE UCTIOTb3Y-
IOTCS B KOJIE, JIJISl OTIPEICIICHHUS 1].

OmnpeneneHue Y U W, OCYIECTBIIAETCA C MOMOIIBI0 Margin 1 obpamienus K
nepeaToYHbIM (DYHKITUSAM Pa30MKHYTOM CUCTEeMbl. Pe3ynbTaThl pabOThl MpOrpamm-
HOTO KOJIa 3alMCBIBAIOTCS B PE3YJITUPYIONIYIO TaOIHUILy, IO KOTOPOM CTPOSITCS Tpa-
buxwu.

Ha pucynke 1 mokasan pe3ybTaT pabOThl KOZA I t,, — 110 TOPM30HTAIBHOM OCH
PacIOJIOKEHBI IepeaTOYHbIe (PYHKIIUU B CAEAYIOIEH ocienoBaTebHocTH: W, npu

K =[1.5,2,3,5,10, 20], umeromas 1 mopsinok, nainee W, u mocie nee Ws, nmerorniue
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BTOpOM mopsiaok npu Tex ke 3HadueHusix K. Ilocnmemgneit mokazana W, npu K =

[1.5, 2, 3]. ITo BepTUKaNbHON OCH—3HAYEHUS L.

® —@— tp no h(t)
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Homep cuctems
Pucynoxk 1 — 3nauenue (t,) no h(t) u oueHkw.

OreHka M0 KOPHEBBIM TMOKa3aTeIsIM HaMMEHEe OTJIMYAETCs OT PacueTHOM 10
h(t), HO TOJTy4YeHHE TaKOM OIIEHKM TpeOyeT pacdeTra KOpHEW XapaKTepUCTHUECKOTO
YpaBHEHUS JIJIs1 pa30MKHYTON CHCTEMBI M, B JaHHOUW paboTe ObLTa MCTIOJIB30BaHa IS
anpoOaruu paboThI KOJIa M TIOKa3aHa, KaK JOMOTHUTEIIbHBIN Pe3yIIbTar.

ITosyueHHbIH pe3yIbTaT OTHOCUTENBHO OLEHKH t), 1o JIUX TpedyeT nomonaHu-
TEJIHLHOTO MCCIICIOBAHUS, T.K. C yBeInueHneM K, pacXoxJAeHHe B 3HAUCHUSIX YMEHbB-
IaeTCs U HEOOXOUMO YOCIUTHCS, YTO C yBEIMUYCHHEM K TOYHOCTh JEHCTBHUTEIHHO

Bo3pacTtaeT. s storo 3ananum 12 K B ananasone 1.5...50 u cHOBa nmpoBeieM 3KcIie-

PUMEHT, pe3yJIbTaT MOKa3aH Ha PUCYHKE 2.
Jnst Homepa cucteMbl 2 U 3 OlIeHKa C MapaMeTpoM a = 1 cTtaHOBUTCS HanboJiee

TOYHOM, HanOoJIbIIIEe PACXOXKIEHUE UMEET OIIEHKA C IMapaMeTpoM a = 2, HO JUIs CH-
CTEMBI C HOMEpOM 4 0oJiee TOYHOH yKe CTaHOBUTCS OIleHKa ¢ mapameTrpom a = 1.5. C

yBenudueHneM K 10 12, 4To COOTBETCTBYET cUCTEME C HOMEPOM 6 U ajiee HAMMEHbIIIEE
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pacxoxzenue ¢ t, no h(t) mokassBaeT oleHKa ¢ napameTpom a = 2. Cucrema ¢ HO-

MepoM | mmeeT HaubOIBIHNH Y, ¢ yBenudeHueM K, y yMeHbImaercs. Takum oopazom

TOYHOCTB OLICHKH JJIA KaXXA0r'o IapaMeTpa a CBA3aHa C K 1 COOTBETCTBEHHOC C Y.

“'_ —@— tp no h{t)
st —@— tp (oueHka), napameTtp 1
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Homep cUcTeEMEI
Pucynoxk 2 — 3nauenue (t,) no h(t) u oneHkwu.

3nauenue o no h(t) u ouenka no JIYX nokazana Ha pucyHke 3.

60 —@— lNepeperynupoBanie no hit) °
o )
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40} /d | o |
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Homep cucTemMsl
Pucynok 3 — 3nadenue o o h(t) u onenka nmo JIUX
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OueHka o mokaszaHa i U3HadalbHbIX 21 mepenaTouHbix GyHKUUN, 1S repe-
TATOYHBIX (DYHKIIMIA BTOPOTO 1 TPETHETO MOPSIAKA TaeT HEOOJIBIIIOE PACXOKICHUE, HO,
SABJISIETCS] IPUEMIIEMOM.

B craTee mokazaH cmoco0 aBTOMaTH3aIMKM dKCTIEpUMEHTa B cpene Engee, mos-

BOJISFOLIU MTOJTHOCTBIO aBTOMATHYECKH OTIPE/IEITUTD Wy, ¥ 110 JIYX 1 OLICHUTH 110 HUM
ty, ¥ 0, 3AMKHYTb CHCTEMY, OTIPEICIUTD 7) TI0 KOPHEBBIM ITOKA3aTe/IsIM, MPOBECTU MO-
JIEIMPOBAHHUE TIEPEXOIHBIX TIPOLECCOB U ONPENENUTD t;, M 0 110 h(t) mys 1000ro Ko-
JUYECTBA TEPENaTOYHBIX (YHKIIMN, BBIBECTH W BH3yaJIM3UPOBATH pe3yibTaT. [Ipo-
IPAMMHBIH KOJI MOJKET OBITh MCIIOJIL30BaH NPH OLIEHKE t;, U 0 10 JIUX my1s onpenere-
HUSI TOUHOCTU OIIEHKH OTHOCHUTEJILHO MepeIaTouyHol (QYHKIMU, UMEIOIIEH KOHKPET-

HOC MaTCMAaTHYCCKOC OIIMCAaHHC.
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BJAUAHUE HU3KOMHTEHCHUBHOI'O JTASEPHOI'O U3JTYUYEHUSA HA
COIEPKAHHUE AT® B CIIEPMATO30UJAX BBIKOB
IIPU KPUOKOHCEPBALIHN

IleTrpoB Baagumup AJjieKCaHAPOBUY
ACCHUCTEHT
benoB AHapent AjleKCaHAPOBUY
JIOLIEHT
HNBamenko Mapuna HukosiaeBHa
JOLIEHT
OI'bOY BO «Humxeropoackuii rocyaapCTBEHHBINA arpOTEXHOJIOIMYECKUI
yHusepcuret uM. JI.A. dnopenteeBay, 1. Huxxnuii Hosropon

HNuctutyTt 6nonorun u 6unomeauimasl ®IAOY BO «HanuonanbHbIM
HCCIIEN0BATENBCKUM HMKEropoackuil rocy1apCTBEHHbI YHUBEPCUTET

uM. H.U. Jlo6aueBckoro», . Huxuuit HoBropos

Annomauun. B cmamove npedcmasienvl pe3yivmamsl GIUAHUSL HUSKOUHIMEHCUB-
HO20 11a3epHo20 u3nydenus Ha codepacanue AT® 6 cnepmamoszoudax KpynHo2o poza-
mo2o ckoma npu Kpuokoucepsayuu. Mcciedosano enusHue 1a3epHoco UsnyueHus 8
KpacHom u uH@gpaxpacHom cnekmpax. /lelicmeue HU3KOUHMEHCUBHO20 NA3EPHO2O U3-
JIYUEHUSL 8 0OOUX CNEeKMpax 3aKauaemcs 6 00CMOBEPHOM Y8eNudeHUulU IHepeemude-
CKO20 Cmamyca cnepmues 8 yclosusx samopaxcusanus/ommauganus. Ilonyuennvie pe-
3YIbMamsi C8UOEMeNbCMBYIOM 0 Yeleco0OPA3SHOCMU UCNONIb30B8ANHUSL HUSKOUHINEHCUB-
HO20 1a3epHO20 U3Ny4eHUsi OJisl NOBbIUUEHUS a0anmMAayuOHHbIX 603MOACHOCMEN ChepMa-
MOo30U008 ObIKO8 NPU KPUOKOHCEPBAYULU.

The article presents the results of the effect of low-intensity laser radiation on

the ATP content in cattle sperm during cryopreservation. The effect of laser radiation
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in the red and infrared spectra was studied. The effect of low-intensity laser radiation
in both spectra was to significantly increase the energy status of sperm under freez-
ing/thawing conditions. The results obtained indicate the feasibility of using low-inten-
sity laser radiation to enhance the adaptive capabilities of bull sperm during cryopres-
ervation.

Knioueeswie cnoea: nuskounmeHncusHoe 1azepHoe usnyyeHue, KpynHvli poeamolil
ckom, cnepmamo3souowt, AT®, kpuoxoncepsayus

Keywords: low-intensity laser radiation, cattle, sperm, ATP, and cryopreserva-
tion

B mpakTuke >KUBOTHOBOJACTBA IIUPOKO HCIIOIB3YETCS KPUOKOHCEPBUPOBAHHAS
cnepma ObIKOB. [Iporiecchl 3aMopaKMBaHUs U OTTAaWBAHUS WHUIMUPYIOT MOBBIIICHUE
YPOBHS aKTUBHBIX (DOPM KUCIIOPOAA, YTO BICUET 3a COOO0M MOBPEKICHIE MEMOPAHHBIX
CTPYKTYp CIIEpPMATO30MJ0B. DTO MPUBOJUT K CHUXKEHHIO UX KHHETUYECKUX MOKa3aTe-
net U QyHKIIMOHAIBHON aKTUBHOCTH. MeMmOpaHa criepMaTro30110B, cojiepKalias 3Ha-
YUTEIHLHOE KOJIMYECTBO HEHACKIIICHHBIX JKUPHBIX KUCIIOT, MOABEPKEHA MEPEKUCHOMY
OKHUCJICHUIO, YTO BBI3BIBAECT HApyIICHUS MOPGOIOrur MeMOpaHbl, AeCTAOMIU3AIUIO
MOHHOI'0 TOME0CTa3a, CHIYKCHUE MUTOXOHAPUATBHOTO TOTEHIMAA U OCTIa0JICHUE aH-
TUOKCUIAHTHOM CUCTEMHI [5, 6].

KitoueBbIM (pakTOpOoM, ONpEAesSIONINM YCIEITHOCTh OTUIOOTBOPEHUS, SBIIS-
€TCsl MOABWKHOCTh CIIEPMaTo30u10B. JIJisl OCYIIeCTBICHUS IBUXKCHUSI CIIEPMATO30M-
naM Heobxonuma AT®. Bricokas koHnenTpanus AT® B criepMe SBISETCS WHIUKATO-
POM €€ BBICOKOTO KaueCTBa M, COOTBETCTBEHHO, BBICOKOH (epTrnbHOCTH [1, 3].

YuuteiBass MeMOpaHOCTAOWIM3UPYIOIIEEe, aJalTareHHOe, aHTHOKCHUJIAHTHOE
NENCTBUE HU3KOMHTEHCUBHOE Ja3zepHoe u3inyuenue (HMJIM) Mbl npennonoxuinu ero
MOJIOKUTEILHOE BO3JICHCTBUE HA KaYECTBEHHBIC MOKA3aTEIM CIEPMbl OBIKOB B IPO-
1Iecce KpuoKoHcepBaluu [2].

Lenvio nHawezo uccredosanus IBISIIOCH BhISIBICHNE U3MeHEHUH ypoBHI ATO B
criepMaTo3ouax y ObIKOB YEPHO-TECTPON MOPOLI IPU KPUOKOHCEPBAIIMU U pa3pa-
00TKa crmocoba KOPPEKITNH BRISIBJICHHBIX HApYIICHHH ¢ ucnonb3oBanuem HUJIN.

OOBEKTOM  HCCIENOBAaHUNM CIY)XWJIA CIEPMONPOAYKIMS  YEPHO-NECTPHIX
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TOJIIITUHU3UPOBAHHBIX OBIKOB. BblI0 HMcnonb3oBaHo 0koI0 100 35KynATOB OBIKOB B
BO3pacTe 3 JIET.

Hcrnonb30Bainu CBEXKENOIYyYEHHOE CeMSI ¢ TIOJBUYKHOCTBIO CIIEPMaTO30UI0B 060-
nee 7 6an10B, MUHUMAJIbHBIM KOJTMYECTBOM aHOMAIBbHBIX (hOpM Ki1eToK. COOp CriepMBI
MPOBOAUIIN B COOTBETCTBUU ¢ HanmoHalIbHOM TEXHOJIOTHEN 3aMOpPAKUBAHUS U HC-
MOJIb30BAHUSI CTIEPMBI MJIEMEHHBIX OBIKOB-TIPOU3BOIUTENCH.

HccnenoBanu cBEXENMONMydeHHYIO0 paz0OaBieHHyI0 pazbaButenem «BioXcell»
crepMy, criepMy mnociie ryOOKoi 3aMOpPO3KH U CIIEpMY MOCIe TITyOOKOH 3aMOPO3KH,
npenBaputeabHo oopadorannyro HUJIN ¢ nnunoit Bomubl 650 HM 1 830 HM.

st uzyvyenus snusaust HUJIN na ciepmaro3ouibl ObIKOB-IIPOM3BOAUTENEH TTO-
cJie KpUOKOHCEpPBAaLlMU, 00pa3iibl CBEKEMOMYUEHHOM CIIEpMbI TOTOBUIIM K 3aMOPaXKH-
BaHUIO MyTeM pa3BeneHus pazdasutenem «BioXcell». Ilepen Hauaniom paboThl KOH-
neHtpar pazdasurtens «BioXcell» pazBogunm nUCTHILTMPOBAHHOW BOMOW JBOMHOM
o4uCTKU. J1JIs KpUOKOHCEPBAIIMK OMBITHBIX 00pa31ioB ucnoib3oBaiu «BioXcell», pas-
BEJICHHBIN Ha BOJOPOIHOM BOJE. 3aTEM MPOBOIUIN UTOTOBOE paz0aBieHue, PacoBKy
1 3kBUIIMOpanuio (3kcro3utius rnpu 4°C B TeueHue 3-4 4acoB). 3aMOPO3KY MPOBOIUIH
B OTKPBITHIX rpanynax. Jlo3a ogHoM OTKpeITOM rpanyiibl cootBeTcTBYeT [ OCTy 26030-
2015 u pasna 0,2 M. CriepMaro30uabl 3aMOpPaXKMBaau B TEUCHUE 7,5 MUHYT J0 TEM-
neparypsl -145°C. Konteitnep ¢ o6pa3iamu nomemanu B xuakui a3ot (-196°C).

[Tocne okOHYaHUsI CEMUHEBHOTO KapaHTHUHA CEMSI, 3aMOPOKEHHOE B OTKPBITBIX
rpaHyiax, ObUIO Pa3MOPOKEHO MO CTaHAApTHOW TexHONIOruu. COJIOMUHBI CO CIIEPMOI
pasMopakuBasii Ha BofsiHOU Oane (38,5°C) B TeueHue 1 MuH.

OcB0OOX/IEHHE CIEPMATO30UI0B OT CEMEHHOMW IJIa3Mbl OCYLIECTBISIN MYTEM
OTMBIBaHUS (PU3PACTBOPOM, ABaXKBI IIeHTpudyrupoBanu rmpu 400g B Teuenue 10 mu-
HYT, HaJOCAJAOYHYIO KUAKOCTh ciauBain. Ocanok cycneHaupoBanu B 1 mi ¢uspac-
TBOpa. JIM3UC crepMaro30Ma0B MPOBOIUIN TPEXKPATHBIM 3aMOPAKUBAHUEM U OTTau-
BaHHEM. 3aTeM 00pasilsl ieHTpudyrupoanu nmpu 2500g B Te4eHUE 5 MUHYT.

N3mepenne koHnenTpanuu AT B ciepmaro3ongax npoBoauian meroaom M.J1.
Bunorpanosoii u coant. (1980) [4].

Cratuctuueckuii aHajiu3 JaHHBIX ITPOBOAWJIN C IMOMOIIBIO MAaTCMAaTHUYCCKOT'O
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nakera "Statistica 6". Paznuuus MeX1y CpaBHHBA€MbIMU TPyIIIaMH PACCUUTHIBAIIHU 110
Kputeputo CThIOJEHTA.

Pe3ynomamot u 0b6cyscoenue. Pesynsrarsl uccienoBanus yposusa AT® B crep-
MaTo30u1aX OBIKOB TpecTaBieHbl B Tabmuie 1. V3 manHpIX Tabmauiel 1 BUIHO, 9TO
IIpU KpUOKOHcepBauuu coaep:kanne AT® B criepmusix cHkaercst Ha 56,63%.

Tabnuma 1 - Conepxanne AT® B u3yueHHBIX 00pasiiax CriepMbl OBIKOB

Conepxanue | HatuHbie Cnepmarozonasl | Cnepmatozouasl | CiepMaTo30u bl
ATO CIIEpMaTOo30- MOoCJie  KPUOKOH- | ITOCIIE  BO3JACH- | TOCHE  BO3JACHUCTBUSA
HUJIbI cepBaiuu ctBus HUJIM ¢ | HUJIM ¢ giouHou

JUTMHOW  BOJHBI | BOMHBI 830 HM ©
650 HM U KpHO- | KPUOKOHCEpBAIUU

KOHCEpBaIluu
Conepxanue | 0,83+0,11 0,36 £0,09%; ** 0,63+0,14%; ** 0,79+0,24*; **
ATO,
MKMOJIb/JI

[Ipumeuanue: cpenneetSEM, «*» — cTaTUCTUYECKM 3HAYMMBbIE PA3IM4Us M0 OTHOLUIEHUIO K KOH-
Tpomto, p<0,05; «**» — craTUCTUYECKH 3HAUUMBIEC PAa3INYUs MEXAY IPyHIamMH Mmociie KpHOKOHCEep-
Bauuu, p<0,05

NcnonszoBanne HUJIN ¢ anuHOM BoaHBI 650 HM NpH KPUOKOHCEPBAIUU CIIO-

cOoOCTBYeT MOBBINICHUIO YPOBHS AT® no cpaBHEHUIO C KJIETKaMu, KOTOpbIe ObUIH 3a-
MOPOKEHBI 0€3 BO3IEUCTBUS JTa3epHOTO U3nydeHus. Tak, cogep:kanue ATD B criepma-
TO30M1aX 3aMOpPOXKEHHBbIX Mocie BozaeicTeus HUJIW Obuto B 1Ba pasza BbIlIE, YEM B
CIEPMATO30M1aX, 3aMOPOKEHHBIX 0€3 BO3IEHCTBUSA JIa3epHbIM H3nyyeHueM. Mcnonb-
3oBanue HWJIN ¢ pnunoit BoaHbl 830 HM IpU KPUOKOHCEPBAIMU MPOAEMOHCTPHUPO-
BAJIO AHAJIOTUYHBIN PE3YJIBTAT.

Taxum obpazom, HUJIN oGmanaet BHICOKMMU 3aIlIUTHBIMU CBOMCTBAMU TIPH 3a-

MOpPa’XMBaHNH CIICPMBbI OBIKOB U SIBJISIETCS MNCPCIICKTUBHBIM KPHUOIIPOTCKTOPOM.
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