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Internet resources in enhancing teacher professional
development strategies for educational counsellors
in the information era

Moses Adeleke Adeoye

Al-Hikmah University, llorin, Nigeria
Iprinceadelekm@gmail.com

Abstract. Problem statement. The rapid expansion of digital technologies has reshaped teacher
professional development by offering access to online courses, open educational resources, and
virtual learning communities. Despite these opportunities, teachers continue to experience
challenges such as information overload, limited digital literacy, and institutional misalignment.
Educational counsellors are increasingly viewed as essential mediators who can connect
abundant internet resources with teachers’ practical needs. Methodology. The study used
a qualitative descriptive research design and conducted documentary analysis of 42 scholarly
articles, policy reports, and case studies published between 2019 and 2025. Thematic content
analysis was applied to identify recurring patterns and strategies relevant to counsellor-mediated
professional learning. Results. The findings revealed four central themes: the wide availability
and diversity of internet-based resources; the pivotal role of counsellors in curating and
contextualizing materials; persistent barriers such as digital competency gaps, workload
constraints, and lack of institutional recognition; and the positive impacts of structured
integration on teachers’ pedagogical repertoire, reflective practice, and global networking.
Conclusion. Internet resources have transformative potential for enhancing teacher professional
development, but their impact depends on structured mediation and supportive institutional
frameworks. By recognizing counsellors as learning architects, the study offers theoretical and
practical guidance for promoting context-sensitive, digitally enriched, and sustainable
professional learning cultures.

Keywords: teacher advanced training, digital learning strategies, open educational resources,
online learning platforms
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Ponb HTEepHeT-pecypCcoB B COBEpPLUEHCTBOBAaHMUM CTpaTerui
npodeccuoHasibHOro pasBuTUS negarorn4ieckmx
KOHCYJIbTAHTOB B MHPOPMALIMOHHYIO 3MOXY

M.A. Aneoiie

Yuueepcumem Ano-Xuxma, HUnopun, Hueepus
P princeadelekm@gmail.com

AuHoTanus. [locmanosxka npodnemsr. CTpeMHUTETBHOE PA3BUTHE MH(PPOBEIX TEXHOIOTHH H3-
MEHWJIO TIpoIiecc IMpo(ecCHOHATBPHOTO POCTA IIEaroros, NMPEAOCTAaBHB MM JIOCTYI K OH-
JaliH-KypcaM, OTKPBITBIM 00pa30BaTeNbHBIM pecypcaM M BHUPTYalIbHBIM y4eOHBIM cooOIe-
crBaM. HecMOTpst Ha 3TH BO3MOXKHOCTH, IEJAroru MPOAODKAIOT CTAIKUBATHCA C TaKUMU
npobnemMaMu, Kak HH(OpMALMOHHAs Heperpys3Ka, HeJOCTaTOYHOCTh LIU(POBON IPaMOTHOCTH
U MHCTUTYIIMOHAJTBHAS HECOINIAaCOBaHHOCTh. lleqarornyeckne KOHCYIBTAHTBHI BCE YAlle Pac-
CMAaTPHUBAIOTCS KaK BAKHBIC OCPEIHNKH, CIIOCOOHBIE CBSA3aTh OOMIMPHBIE HHTEPHET-PECYPCHI
C TIPaKTUIECKUMH MOTPEOHOCTSIMH MeAaroroB. Memoodonozus. B nccnenoBaHiy UCTIONB30BAN-
sl KAUeCTBEHHBIN OMMcaTeNbHbIN Mu3aitH. [IpoBenen ananus conepskanus 42 HaydHBIX CTaTeH,
MTOJTUTHYECKUX OTYCTOB M TEMAaTHUECKUX HCCIICIOBaHNM, omyOnmnkoBaHHbIX ¢ 2019 mo 2025 1.
JU7st BBISIBIICHUS TTOBTOPSIFOIIMXCS] 3aKOHOMEPHOCTEH M CTpaTeruid, akTyalbHBIX I Tpodec-
CHOHAJILHOTO 00yUCeHHS, HAIIPABIEHHOTO HA MTOBBIIICHHE KB (DUKAIINH ITe1arOrTYeCKUX KOH-
CYJIBTAHTOB, ObLI IPUMEHEH TEMAaTHUECKUI KOHTEHT-aHaIu3. Pe3ynvmanisl. BbISIBICHBI UeTbIpEe
aKTyaJIbHbIC KJIIOUEBBIC TEMBI: IIMPOKAsl JOCTYIHOCTh U Pa3HOOOpa3ue MHTEPHET-PECYPCOB;
KITIIOUeBast pOJIb KOHCYIBTAHTOB B OAOOPE M KOHTEKCTyaIH3allni MaTepPUaIOB; COXPAHSIOIINE-
cst 6apbepbl, TaKKe Kak MpoOesTbl B IU(POBOIT KOMIICTEHTHOCTH, OTPAaHUYCHHUS paboucii Harpy3-
KH ¥ OTCYTCTBHE WHCTUTYIIMOHAJIBHOTO MPHU3HAHUS; TOJOKUTEIHHOE BIMSIHAE CTPYKTypH3a-
MM U WHTETpaly HH()OPMAIMOHHBIX PECypcoB Ha IENArOTMYECKHil WHCTPyMEHTapHi
yuuTenel, peieKCHBHYIO NMPAKTHKY M TII00aNbHOE CeTeBOe B3aMMOACIHCTBHE Me1aroros. 3a-
Katouenue. VIHTepHET-pecypchl 00a1af0T 3HAYMMBIM TTOTCHIINATIOM ISl TTOBBIIIEHHS TTpodec-
CHOHAJILHOTO Pa3BUTUS IEJArOroB, HO UX BIUSHUE 3aBUCUT OT KOPPEKTHO BBHICTPOEHHOIO I0-
CpelIHHUUYEeCTBA U COOJIONEHMS WHCTUTYLIMOHANBHBIX paMokK. [Ipu3HaBas menaroruueckux
KOHCYJIBTQHTOB «apXUTEKTOPaMI» 00yUYEHUs, B XO/I€ UCCIIECOBaHUS OCYIIECTRICHA BBIPAOOTKA
TCOPETHUCCKUX U MPAKTUUECKUX PEKOMEHJAIMH MO MPOABMKEHHIO KOHTEKCTHO 3aBHCHUMBIX
MHBAPHAHTHBIX TOIXOA0B K MPO(heCCHOHATIBLHOM MOATOTOBKE, Oa3UPYIOMUXCS HA UCIIOIh30Ba-
HUH I(PPOBBIX TEXHOIOTHI.

KiroueBble cjioBa: MOBBINICHUE KBANU(UKALNY YIUTENEH, cTpaTeruu uQpoBoro o0ydeHus,
OTKPBIThIC 00pa30BaTeIbHbBIE PECYPCHI, OHIIARH-TIIAT(HOPMBI Il O0y4eHUS

Konduaukt narepecoB. ABTOp 3asBisieT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.
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Hcropus crarbu: moctynmmia B pemakuuio 16 asrycra 2025 r; nmopaboranHa mocie
peuensupoBanust 14 cenrsops 2025 r.; npuHsTa K myoiaukanuu 26 cearsops 2025 1.

Jas uurupoBanusi: Adeoye M.A. Internet resources in enhancing teacher professional
development strategies for educational counsellors in the information era // Cepusi: Uudopma-
tuzanus oopasosanus. 2026. T. 23. Ne 1. C. 7-24. http://doi.org/10.22363/2312-8631-2026-23-
1-7-24

Problem statement. The rapid expansion of digital technologies over the past
two decades has profoundly reshaped educational landscapes, altering how teachers
acquire, share, and apply professional knowledge. Among these transformations,
the integration of internet resources into teacher professional development (TPD)
has emerged as both an opportunity and a challenge. Internet-based tools — ranging
from online courses, open-access repositories, interactive simulations, and global
discussion forums — have enabled teachers to access knowledge beyond the
constraints of geography, time, and institutional boundaries [1; 2]. At the same time,
this abundance raises critical questions about quality, relevance, and the sustainability
of professional learning in a digitally saturated environment. In many education
systems, educational counsellors occupy a pivotal yet often under-defined role in
supporting teachers’ continuous growth. They are uniquely positioned to mediate
between the vastness of online resources and the specific pedagogical, curricular,
and contextual needs of teachers. However, existing literature reveals that while
counsellors are increasingly expected to facilitate digital learning, systematic
strategies for doing so remain inconsistent across contexts [3; 4]. This gap
underscores the importance of identifying and critically examining approaches that
enable counsellors to harness the internet as a tool for sustained, relevant, and
contextually meaningful professional development.

Despite growing global attention to digital integration in education, much of
the discourse focuses on technological tools themselves rather than the human and
institutional processes that shape their effective use. This study shifts the focus
toward strategic mediation — how educational counsellors can actively curate,
contextualise, and embed internet resources into teachers’ professional learning
journeys. Such a shift is essential if TPD is to move beyond episodic workshops
toward a culture of ongoing, self-directed, and collaborative professional learning
that is grounded in local realities yet enriched by global knowledge flows. By
synthesising insights from both research and practice, the paper aims to articulate
evidence-informed strategies and policy recommendations that can strengthen the
role of educational counsellors in fostering digitally enhanced teacher learning. The
findings of this paper are intended to contribute to the scholarly conversation on
TPD in the digital age while offering actionable insights for policymakers, school
leaders, and professional development facilitators. Ultimately, the goal is to position
educational counsellors not merely as resource providers but as learning architects
who design and sustain professional ecosystems where internet resources serve as
catalysts for transformative teaching practice.
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The digital transformation of education has expanded the opportunities for
teacher professional development (TPD), enabling access to online courses, open
educational resources, and virtual learning platforms that transcend geographical
and institutional boundaries [5; 6]. These resources promise flexibility, collaboration,
and continuous learning, which are essential for teachers navigating the demands of
21st-century classrooms. However, the proliferation of internet-based tools has also
introduced significant challenges. Teachers often face information overload, limited
digital literacy, and institutional barriers that restrict the effective use of online
professional learning opportunities [7; 8]. Existing research highlights both the
strengths and weaknesses of digital TPD. Studies confirm that when online learning
is designed with sustained support and collaboration, it enhances teacher confidence
and classroom practice [5; 9]. Yet, other findings reveal persistent inequities in
access, difficulties in evaluating quality, and teachers’ skepticism about the value of
online training compared to traditional workshops [10; 11]. Furthermore, while
educational counsellors are increasingly expected to guide teachers through this
digital landscape, systematic strategies for how they can effectively curate,
contextualize, and embed internet resources remain underexplored [3; 4].

This gap underscores the problem: although internet resources hold
transformative potential for professional learning, their effectiveness is neither
automatic nor evenly realized. Without clear frameworks and strategies mediated
by educational counsellors, teachers’ risk being overwhelmed by digital abundance
rather than empowered by it. Addressing this problem is critical to ensuring that
technology-driven professional development becomes meaningful, sustainable, and
contextually relevant.

Literature Review. In recent years, the landscape of teacher professional
development (TPD) has undergone a profound transformation, propelled by the
proliferation of digital technologies and online learning environments. No longer
confined to one-off workshops or static training sessions, today’s TPD is marked by
flexibility, interactivity, and increasingly, personalization [12]. A growing body of
systematic reviews underscores that effective online TPD blends customisation,
collaborative structures, and sustained support [5]. Programs that offer blended and
flexible learning, combining self-paced digital modules with peer interaction and
guided mentorship, are consistently associated with deeper professional growth and
more confident digital instructional integration [6]. Digital competencies flourish
when training is ongoing rather than episodic, permitting educators to build
reflective practice within real classroom contexts [13]. Core frameworks like
TPACK (Technological, Pedagogical, and Content Knowledge) remain essential
lenses through which to understand TPD efficacy. TPACK-based designs help
align educators’ technical know-how with their subject matter expertise and
pedagogical strategies, ensuring digital integration enhances learning rather than
simply adding technological complexity [14]. Research across multiple contexts
reveals that digital TPD positively impacts teachers’ self-efficacy, attitudes, and
actual use of ICT in their classrooms. Teachers engage with structured digital
learning, their confidence grows alongside their technology use — especially when
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training addresses both the ‘how’ and the ‘why’ of integrating digital tools into
pedagogy [15].

Moreover, one of the most powerful benefits of digital TPD lies in its capacity
to foster Professional Learning Communities (PLCs). Digital platforms enable
teachers to connect across schools and borders, exchanging ideas, offering mutual
support, and deepening their collective practice. This sense of community is
particularly vital in an era when educators may otherwise feel isolated in their
classrooms [9]. Ho — especially between rural and urban schools — and uneven
access to reliable internet and devices can curtail the reach of digital TPD,
perpetuating existing divides despite its potential to democratize learning [10].
Additionally, teachers may struggle with the functional demands of social media or
online platforms, experiencing anxiety about their public presence or uncertainty
navigating these tools — factors that can inhibit their willingness to participate
meaningfully [16]. In sum, teacher professional development in the digital age is
most impactful when it is context-sensitive, anchored in theory (such as TPACK),
collaborative, reflective, and sustained. When designed with these elements in
mind, digital platforms can transform PD from a procedural checkbox into
a dynamic, reflective journey of professional growth.

Internet-Based Learning Platforms — an umbrella term that includes MOOCs
(Massive Open Online Courses), Learning Management Systems (LMSs), webinars,
synchronous virtual workshops, micro-credentialing services, and professional
social networks — have become central instruments for teacher professional
development (TPD). These platforms are not a single technology but a constellation
of affordances: scalability, asynchronous access, varied media formats, analytics
for tracking engagement, and opportunities for cross-institutional collaboration.
Class Central’s ongoing surveys and reports show the proliferation and diversification
of MOOC providers and related platforms, underscoring the global reach of these
tools [17]. Empirical syntheses indicate that internet-based TPD produces
meaningful gains in teacher knowledge, classroom practice, and teacher confidence —
especially when programs are intentionally designed rather than offered as isolated,
one-off experiences. A large-scale research synthesis of online teacher professional
development found predominantly positive effects on teacher competencies and
classroom practices, with stronger outcomes when digital learning was blended with
face-to-face support and when it emphasized active, practice-oriented learning [18].

MOOC:s receive particular attention because of their sheer scale and the backing
of major universities and institutions. They offer structured, content-rich pathways
that are appealing for subject-focused updates and large cohorts of teachers seeking
standardized content. However, MOOC completion and sustained behavior change
are heavily mediated by course design (e.g., scaffolding, interactivity, assessment)
and by local supports that help teachers translate course insights into classroom
practice. Bibliometric and systematic reviews of MOOC:s highlight both their potential
for widespread access and their limitations regarding sustained engagement and
contextual adaptation [19; 20]. Learning Management Systems (LMSs) — such as
Moodle, Canvas, and proprietary district platforms — play a different, often more
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integrative role. LMSs serve as organizational hubs where courses, resource libraries,
discussion forums, and assessment tools are housed; they enable longitudinal tracking
of teacher participation and can be tailored to district curricula and goals. Recent
practitioner and research reports stress that LMSs are most effective when they are
embedded in coherent professional learning cycles that include follow-up coaching,
peer collaboration, and opportunities for practice and feedback [21].

Webinars and live virtual workshops complement asynchronous content by
providing real-time interaction, modelling, and Q&A — features that help reduce
feelings of isolation and provide immediate relevance to classroom dilemmas.
Research indicates that webinar-based professional development (PD) can enhance
novice teachers’ practical readiness and professional community through structured
live sessions, extension tasks, and follow-up supports [22; 23]. Despite these
strengths, the literature is clear about persistent challenges. Infrastructure gaps,
unreliable internet, and device shortages limit reach — especially in low- and middle-
income contexts — so the promise of democratizing access does not automatically
translate into equitable uptake. Additionally, quality assurance is uneven across
platforms; not all online offerings are grounded in evidence-based pedagogy or
linked to sustained in-class application. Syntheses and policy reports therefore
emphasize that scaling digital TPD requires careful attention to context, purposeful
instructional design, and measures to support teacher implementation in the
classroom [24; 25]. From a design perspective, several evidence-based principles
emerge across the literature:

1) blend asynchronous content with synchronous interaction and coaching;

2) center activities on authentic classroom practice (lesson design, observation,
feedback);

3) build communities of practice to sustain reflection and peer learning;

4) integrate assessment and micro-credentials to recognize competence;

5) provide scaffolding for digital literacy so teachers can critically evaluate and
adapt online resources.

When these elements are present, internet-based platforms do more than deliver
content — they become engines for continuous, situated professional learning. In
conclusion, internet-based learning platforms offer powerful affordances for modern
TPD, but their impact depends on design, contextual supports, and equitable access.
Educational counsellors and school leaders need to move beyond merely
recommending platforms; they must curate, scaffold, and integrate digital offerings
into broader professional learning systems that prioritize sustained practice and
local relevance.

Open Educational Resources (OERs) — teaching, learning, and research
materials shared openly for no-cost access and adaptation — have become powerful
tools in teacher professional development (TPD), offering flexibility and agency to
educators across contexts [26]. OERs offer more than just free content — they
embody principles of availability, practicality, and adaptability. The Open Guidebook
Approach (OGA) highlights how well-designed OERs can be freely accessed,
legally reused, and easily navigated, enabling teachers to adapt materials that align
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with their local contexts and professional routines [27]. In K-12 education, studies
show that teachers perceive OERs as both useful and easy to use, enhancing their
willingness to experiment with and implement new resources in their classrooms
[28]. Moreover, collaborative models enhance OER impact. Participation in
communities of practice empowers teachers to co-create, adapt, and share resources.
Such collective engagement fosters a sense of ownership, motivation, and sustainable
practice — evident in successful faculty incubators and mentoring networks
collaborating on vetted OERs [29].

Despite its promise, OER adoption is not without hurdles. Awareness remains
a significant obstacle: many teachers are unaware of existing repositories, limiting
access and use [30]. Technological barriers, such as poor infrastructure and difficult-
to-navigate platforms, further hinder effective adoption, particularly in resource-
limited settings [31]. Quality, too, is a concern — especially the pedagogical
robustness of OERs. Teachers are reluctant to adopt materials lacking alignment
with their instructional goals or curricular standards, especially when establishing
quality assurance remains a challenge [32]. In contexts like primary mathematics
during the pandemic, educators reported difficulties in locating appropriate and
high-quality OERs — revealing a clear need for improved discoverability and
contextual relevance [33]. Adoption of OERs is also shaped by institutional contexts
and leadership. In China, OER use is influenced by content quality, technological
support, and leadership support, with formal encouragement often not translating
into actual practice [34]. In Sub-Saharan Africa, initiatives like TESSA (Teacher
Education in Sub-Saharan Africa) provide structured OER modules designed for
teachers in low-resource settings [35]. Yet feedback reveals that relevance to local
curriculum and user satisfaction vary — highlighting the importance of designing
OERs with context and user experience at the forefront.

To harness OER’s full potential for TPD, intentional design and support
mechanisms are essential. Metadata-driven quality detection shows promise in
helping educators find high-quality OERs among millions available online [36].
Professional development that guides teachers through OER creation and use —
such as open educational practices (OEP) — has been shown to boost self-efficacy,
foster advocacy, and cultivate a culture of sharing [37].

Role of Educational Counsellors. In the evolving educational landscape of the
information era, the role of educational counsellors has expanded well beyond their
traditional focus on student guidance and career planning. Teachers are increasingly
playing a crucial role in teacher professional development, helping them navigate
the vast array of internet-based learning resources, while also supporting students’
academic, personal, and social growth [38]. Educational counsellors are now
recognized as pivotal allies in fostering a culture of continuous teacher learning.
With the rapid growth of online learning platforms, Open Educational Resources
(OERs), and professional learning networks, teachers face the dual challenge of
locating credible resources and integrating them into meaningful pedagogical
practice. Educational counsellors can serve as knowledge brokers, bridging the gap
between available digital tools and teachers’ specific professional needs. They can
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help educators evaluate the quality and relevance of online materials, align them
with curriculum standards, and ensure they support differentiated and inclusive
teaching strategies.

Despite the wealth of internet-based learning opportunities, teachers often
encounter barriers such as information overload, time constraints, and technological
skill gaps. Educational counsellors can provide structured pathways for professional
development, breaking down overwhelming volumes of content into manageable,
goal-oriented learning sequences. They can also work with school leaders to secure
the necessary infrastructure and institutional support to make internet-based
professional learning both feasible and impactful. When embedded within school
improvement frameworks, educational counsellors can become strategic partners
who help align teacher professional learning with institutional goals and educational
reforms. By collaborating with administrators, they can ensure that internet-based
professional development aligns with curriculum reforms, assessment strategies,
and broader educational priorities. This alignment strengthens the coherence
between teachers’ learning and their classroom practice, ultimately improving
student outcomes. In summary, the role of educational counsellors in the information
era extends into a domain that is both advisory and strategic. They are not merely
resource providers but facilitators of critical engagement, reflective practice, and
professional collaboration. By guiding teachers through the complexities of internet-
based professional development, educational counsellors help ensure that
technology’s promise is fully realised in the service of effective teaching and
enriched learning experiences.

Challenges in Integrating Internet-Based Learning in Teacher Professional
Development. While internet-based learning has opened unprecedented opportunities
for teacher professional development, its integration into everyday teaching practice
is far from straightforward. The transition from traditional, face-to-face professional
learning to digital and hybrid modalities introduces a set of challenges that are
technical, pedagogical, institutional, and even cultural. Understanding these barriers
is essential for designing effective support systems that make online professional
development both accessible and impactful. One of the most persistent challenges,
especially in developing contexts, is the inadequacy of technological infrastructure.
Slow internet connectivity, limited access to devices, and insufficient technical
support can impede teachers’ participation in online professional development [39].
Even in technologically advanced environments, disparities in access — often
referred to as the “digital divide” — can lead to unequal opportunities for professional
learning. Without reliable infrastructure, the promise of internet-based resources
cannot be fully realized. While many teachers are adept at using technology for
personal communication, professional digital literacy — particularly the ability to
locate, evaluate, adapt, and integrate online resources — is often underdeveloped
[40]. Teachers who are unfamiliar with advanced online tools, digital collaboration
platforms, or content creation applications may struggle to engage deeply with
internet-based professional learning opportunities. This gap underscores the need
for targeted digital skills training as part of any professional development program.
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However, teachers often face heavy workloads, administrative responsibilities,
and personal commitments that limit the time they can devote to sustained online
learning [41]. Even when high-quality internet-based programs are available, a lack
of dedicated time for professional growth can reduce participation and impact. In
some cases, the challenge lies not in access or skills, but in perception. Teachers
accustomed to traditional workshop-style training may view online professional
learning as less effective or less interactive [ 11]. This skepticism can hinder adoption
unless digital professional development is designed to be interactive, collaborative,
and directly relevant to classroom realities. Internet-based professional development
is most impactful when it is embedded within school and district improvement
plans. However, in many educational systems, online learning for teachers remains
an optional or peripheral activity rather than a structured component of professional
growth [42]. Without institutional policies, incentives, and clear expectations,
participation tends to be sporadic and inconsistent. Finally, teachers need clear
guidelines and support in navigating these issues to ensure that their professional
learning remains safe, legal, and ethically sound. These challenges underline the
fact that internet-based professional development, while rich in potential, is not
automatically transformative. Addressing these barriers requires a multi-pronged
strategy involving technological investment, targeted skills training, institutional
policy alignment, and a shift in professional learning culture. By anticipating and
mitigating these obstacles, educational stakeholders can create conditions where
internet-based learning truly enhances teacher professional development.

Methodology. This study adopted a qualitative descriptive research design,
which is well-suited for capturing nuanced perspectives and synthesizing existing
evidence in areas where practical strategies are as critical as theoretical framing
[43]. Unlike experimental or quasi-experimental approaches, qualitative description
prioritizes rich, contextual understanding over statistical inference. This orientation
aligns with the present study’s aim: to explore and articulate evidence-informed
strategies that educational counsellors can employ to integrate internet resources
into teacher professional development (TPD) in the information era. By grounding
the analysis in existing scholarship, professional guidelines, and documented case
practices, the study bridges the gap between theoretical discourse and actionable
recommendations. The approach was particularly appropriate because it allowed
for the integration of global perspectives with locally relevant implications, without
the constraints of a single empirical site. Data for the study were gathered through
documentary analysis, focusing on scholarly literature, professional development
frameworks, and illustrative case studies published between 2019 and 2025. The
decision to limit the review to this period was intentional, ensuring that the data
reflected contemporary developments in digital technology, online learning
ecosystems, and counsellor-mediated professional learning. To ensure a robust and
systematic selection process, the following databases and repositories were used:
Google Scholar offers interdisciplinary access to scholarly works, while ERIC
provides peer-reviewed education-specific publications. ResearchGate provides
recent working papers, conference proceedings, and practitioner reports. The search
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employed targeted keyword combinations such as internet resources, teacher
professional development, digital learning platforms, and educational counsellors.
Boolean operators (AND/OR) and phrase matching were applied to refine search
results. In total, over 130 documents were initially retrieved. After removing
duplicates and applying inclusion criteria — relevance to TPD, focus on internet-
based strategies, and explicit reference to the role of educational counsellors —
a final corpus of 42 documents was selected for in-depth review. The research
maintains analytical focus by excluding studies focusing solely on student learning
without implications for teacher professional growth, outdated publications
predating significant technological changes in online learning ecosystems, and non-
English publications without accessible translations. The inclusion criteria included
peer-reviewed journal articles, policy guidelines, and case studies relevant to TPD
in the digital era publications dated between 2019-2025. The study employed
thematic content analysis to identify, categorise, and interpret recurring patterns
across the selected literature.

Results and discussion. This study set out to explore the strategies educational
counsellors can employ in integrating internet resources into teacher professional
development, drawing exclusively on documentary evidence from scholarly articles,
professional guidelines, and case studies published between 2019 and 2025. The
analysis reveals four major thematic domains that collectively illuminate both the
opportunities and the limitations of internet-based professional learning. These
domains are interlinked, and their interplay determines the effectiveness of
integration strategies in different educational contexts.

Availability and Diversity of Internet Resources for Teacher Professional
Development. The analysis revealed a growing diversity of internet-based resources
accessible to teachers, ranging from structured Massive Open Online Courses
(MOOCs) to open-access video tutorials, interactive simulations, and peer-support
platforms. Several studies emphasise that this variety has significantly expanded
teachers’ professional learning opportunities, enabling personalised, self-paced,
and collaborative approaches [44—47]. For example, platforms like Coursera for
Teachers and UNESCQ’s Teacher Task Force portal offer not only subject-specific
content but also training in pedagogical innovation. However, the findings indicate
that the abundance of these resources has also led to a paradox: while access has
improved, the problem of information overload has become increasingly pronounced
[7]. Without targeted guidance, teachers often struggle to identify high-quality,
relevant, and contextually appropriate materials. This aligns with [48] TPACK
framework, which highlights the need for a balanced integration of technological,
pedagogical, and content knowledge — something not automatically guaranteed by
open access alone. The implication is clear: educational counsellors must play
a more active role in curating and contextualizing resources, ensuring that teachers
engage with materials that are both pedagogically sound and aligned with curricular
priorities.

Strategies for Integration of Internet Resources by Educational Counsellors.
The analysis highlights the pivotal role educational counsellors play in bridging the
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gap between the mere existence of internet resources and their effective application
in teacher professional development. Across the reviewed literature, four interrelated
strategies consistently emerge: Curated Resource Mapping — Counsellors take on
the role of content curators, identifying, evaluating, and organizing internet-based
resources that align with national curricula, subject-specific needs, and institutional
priorities [49]. This step is critical to avoiding the trap of information overload and
ensures that teachers engage with reliable, high-quality materials. Capacity-
Building Initiatives — Counsellors facilitate professional learning opportunities that
build teachers’ digital literacy and their ability to critically evaluate and adapt online
materials [50]. This often involves targeted workshops, hands-on training sessions,
and follow-up mentoring to ensure sustained skill application.

Virtual Professional Learning Communities (PLCs). The literature emphasizes
that professional development is most effective when it is collaborative. Counsellors
can establish and moderate online forums, social media groups, and digital
discussion boards that allow teachers to exchange ideas, share resources, and
collectively troubleshoot challenges [51].

Policy and Performance Integration. Several sources underline that online
professional development gains greater legitimacy and uptake when it is formally
recognised within teacher appraisal systems or continuing professional development
(CPD) frameworks [52]. Counsellors can advocate for and facilitate such policy
alignment, ensuring that internet-based learning is not perceived as extracurricular
but as integral to career growth. Analytically, these strategies point to a multi-
layered integration process. The counsellor is not simply a facilitator but a strategic
intermediary, ensuring that the adoption of internet resources moves beyond isolated
experimentation toward systemic institutionalization.

Barriers to Effective Use of Internet Resources. While the literature
acknowledges the transformative potential of internet-based professional learning,
it also converges on a set of persistent barriers that undermine its effectiveness.
First, digital competency gaps remain widespread. Even in contexts with adequate
infrastructure, teachers often lack the advanced skills required to critically assess,
adapt, and meaningfully integrate online materials into their practice [53]. This is
not merely a matter of technical know-how; it involves deeper competencies such
as media literacy, content evaluation, and the ability to design technology-enhanced
lessons. Second, workload and time constraints are recurrent issues. Teachers in
many countries face demanding schedules and administrative burdens that limit the
time they can dedicate to sustained online learning [8]. Without institutional time
allowances, professional development risks being relegated to after-hours
commitments, leading to low engagement and burnout. Third, resource
overabundance — ironically — can be as problematic as scarcity. The vast array of
available online materials, much of it uncurated, can overwhelm teachers and lead
to decision fatigue [54]. Without structured guidance, the sheer volume of options
can dilute focus and impede practical application.

Finally, institutional misalignment remains a barrier. In many systems, no
explicit policies are recognizing or rewarding participation in online professional
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development [55]. As a result, even motivated teachers may struggle to justify
sustained engagement, especially if the benefits are not formally acknowledged in
career progression frameworks. The interplay between these barriers suggests that
piecemeal interventions are insufficient. Addressing them requires a coordinated
approach that simultaneously tackles skill gaps, workload issues, content curation,
and institutional policy.

Documented Impacts on Teacher Professional Growth. Despite the challenges,
the documentary evidence shows that effective integration of internet resources into
teacher professional development yields substantial and multifaceted benefits. One
clear benefit is the expansion of teachers’ pedagogical repertoire. Access to diverse
instructional strategies, multimedia tools, and innovative lesson formats enables
teachers to experiment with and adapt new approaches to their local contexts [56].
This not only enhances classroom engagement but also fosters a culture of continuous
improvement. A second impact is the flexibility and responsiveness of professional
learning. Unlike traditional workshop-based models, internet-based PD allows
teachers to engage in ‘just-in-time’ learning — accessing resources as specific
classroom needs arise [57]. This adaptability supports differentiated instruction and
makes professional learning more directly relevant to immediate teaching challenges.

Third, internet resources facilitate global professional networking. Through
online platforms and communities, teachers can connect with peers and experts
across borders, sharing best practices, co-developing resources, and gaining
exposure to diverse educational perspectives [58]. Such engagement not only
enriches individual professional growth but also strengthens cross-cultural
pedagogical exchange. Critically, the literature underscores that these benefits are
most fully realized when educational counsellors actively scaffold the integration
process — through content curation, capacity building, community facilitation, and
policy advocacy. Without such structured mediation, the potential of internet-based
PD risks remaining fragmented and underutilized.

The findings of this study bring to light both the promise and the complexity of
integrating internet resources into teacher professional development (TPD).
A central insight is the paradox of abundance: while teachers today have
unprecedented access to MOOCs, open repositories, webinars, and professional
learning networks, this very abundance often results in information overload and
decision fatigue. As [7] cautions, the “crisis of information” is no longer scarcity
but the challenge of discernment. This underscores why educational counsellors
must move beyond passive resource recommendation to active curation and
contextualization. In practice, the findings suggest that without structured mediation,
the availability of digital resources does not automatically translate into meaningful
professional growth. Another significant contribution of this study lies in affirming
the expanded role of educational counsellors as mediators of digital professional
learning. Evidence from the literature confirms that teachers benefit most from
internet-based development when they receive guidance in selecting quality
resources, aligning them with curriculum goals, and embedding them into sustained
cycles of reflection and classroom practice [5; 15]. The thematic analysis
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demonstrates that counsellors can add value by mapping resources to institutional
priorities, building teachers’ digital literacy, and creating safe spaces for professional
dialogue through virtual learning communities. This aligns with the argument of
[50] that professional support must also cultivate evaluative judgment, enabling
teachers not only to access resources but to critically determine their pedagogical
worth. Equally important, the findings point to barriers that continue to constrain
the full realization of digital TPD.

Digital competency gaps, lack of dedicated time, and institutional misalignment
were consistently documented across the reviewed literature. For instance, [8]
highlights how teachers’ heavy workloads often relegate professional learning to
after-hours commitments, leading to exhaustion and shallow engagement. Similarly,
[55] reminds us that unless online PD is formally recognized within appraisal
systems or professional standards, it risks being perceived as peripheral rather than
integral. These observations resonate strongly with the data in this study, which
showed that participation and sustained application of internet-based learning
flourish only when supported by both institutional structures and leadership
advocacy. At the same time, the findings illustrate the transformative potential of
internet-based professional learning when thoughtfully integrated. Teachers who
engage with well-curated resources and collaborative online platforms expand their
pedagogical repertoire, adopt innovative instructional strategies, and connect with
colleagues beyond geographical boundaries [56; 58]. The flexibility of ‘just-in-
time’ learning — accessing materials in response to immediate classroom challenges —
also emerged as a clear advantage [57]. However, these benefits did not appear in
isolation; they were realized when counsellors scaffolded the process through
mentoring, peer facilitation, and policy advocacy. In this sense, the findings reinforce
the view that technology is not transformative by itself but becomes so when
embedded within supportive professional ecosystems [14]. Overall, the discussion
reveals a layered picture: internet resources hold enormous promise for teacher
professional development, but their effectiveness depends on the presence of
mediators who can filter, contextualize, and embed them into practice. Counsellors,
therefore, emerge not as peripheral figures but as architects of digital learning
cultures, ensuring that professional development remains purposeful, collaborative,
and contextually meaningful. This redefinition of their role offers valuable
implications for policymakers, school leaders, and teacher education stakeholders
seeking to build resilient professional development systems in the information era.

Conclusion. This study set out to explore how educational counsellors can
strategically integrate internet resources into teacher professional development
(TPD) in the information era. The most important insight emerging from the findings
is that access to digital tools alone does not guarantee professional growth. While
previous research has often highlighted the proliferation of MOOCs, open
repositories, and online platforms as inherently transformative, this study reveals a
more nuanced reality: teachers frequently experience information overload, skill
gaps, and institutional misalignment that hinder meaningful use of such resources.
The key finding, therefore, is that educational counsellors are not simply support
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figures but strategic mediators who curate, contextualize, and embed internet
resources into teachers’ professional learning journeys. This repositions their role
from resource providers to learning architects — an insight that goes beyond
descriptive results to highlight a shift in professional practice and responsibility.

The contribution of this research lies in both its scholarly and practical value.
At the scholarly level, it enriches the discourse on digital professional development
by linking it explicitly to the mediating role of counsellors, a perspective often
underexplored in existing literature. By doing so, the study extends theoretical
frameworks such as TPACK and Professional Learning Communities (PLCs),
situating them within a counselling-mediated model of digital learning support.
Practically, the research provides actionable strategies for counsellors, policymakers,
and school leaders: from curated resource mapping to digital capacity-building, the
establishment of virtual professional learning communities, and advocacy for
institutional recognition of online PD. These strategies collectively demonstrate
how internet resources, when properly scaffolded, can shift teacher development
from episodic workshops to sustained, reflective, and context-sensitive professional
learning cultures.

In conclusion, this study highlights that while internet resources hold
transformative potential for teacher professional development, their value is
unlocked only through structured mediation and institutional support. By positioning
educational counsellors as central to this process, the research contributes both a
fresh perspective to academic discourse and practical pathways for more effective
professional learning in the digital age. Nevertheless, the study is not without
limitations. The reliance on documentary analysis, while effective for capturing
broad trends and synthesizing diverse perspectives, does not provide empirical data
from teachers or counsellors themselves. This limits the ability to capture lived
experiences, particularly the nuanced challenges and creative adaptations that occur
in real-world school contexts. Future research could address these gaps by adopting
mixed-method approaches that include interviews, surveys, or action-research
projects with teachers and counsellors across varied educational settings.
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Abstract. Problem statement. Traditional methods of verifying pedagogical interaction features
(hereinafter referred to as pedagogical features) are limited to qualitative observation and
correlation analysis, which do not allow to establish causal relationships between the actions of
the teacher and learning outcomes. The objective of the study is to develop a scientific and
methodological approach to the experimental verification of pedagogical features based on
SAR analysis and the formation of reference datasets for training SAR agents. Methodology.
A scientific and methodological approach based on SAR analysis (Socially Assistive Robotics
Analysis) is proposed, including the formation of a context-enriched reference dataset of
multimodal data for training SAR agents and experimental verification of features through their
translation into behavioral modules for automated analysis. Results. A comparative analysis
with the CLASS video analysis methodology showed a reduction in verification labor costs
during scaling by more than 79% (from 808 to 167 person-hours per 500 videos) while
increasing the objectivity of the assessment and obtaining causal knowledge instead of
correlational knowledge. Conclusion. The methodology creates a basis for building evidence-
based pedagogy and developing a new generation of intelligent learning systems with automatic
recognition of effective pedagogical practices based on SAR agents.
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MynsTumopaanbHasa Bepnpumkauma negarormyeckux
NPU3HaKkoB ¢ nucnonb3osaHnem SAR-aHanu3sa
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Mockosckuii copodckoii nedazozuneckuii yHueepcumem, Mockea, Poccutickas @edepayus
Pdsadykovaar@mgpu.ru

Annotaums. [locmanosxa npoonemsl. TpaIMIIMOHHBIE METO/IbI BEPUPUKAIIUN TTPUIHAKOB Tie-
JATOrMYeCKUX B3aUMOJICHCTBHIA (1IeJarornieckue Npru3HaKh) OrPaHUYUBAIOTCS Ka4eCTBEHHBIM
HaOMIONEHUEM U KOPPESILIMOHHBIM aHAJIN30M, HE TO3BOJISISI YCTAaHOBUTH Kay3aJbHBIE CBS3H
MEXIy JCHCTBHSMU Ielarora ¥ 00pa3oBaTelbHBIMU pe3yinbTatamMu. Llens ncenenoBanus — pas-
paboTka HayYHO-METOAOIOTHYECKOTO IOIX0/Ia K SKCIIEPUMEHTAIBHON BepUPHUKAIINH e Jaro-
THYECKUX TPH3HAKOB Ha ocHOBe SAR-ananmsa m (GopMHUpOBaHMS ATAaJOHHBIX JATACETOB LIS
obyuenus SAR-areHTOB. Memooonozus. Ilpennoxkern HayIHO-METONOIOTHICCKUN TIOAXO0] Ha
ocHoBe SAR-anamm3za (Socially Assistive Robotics Analysis), Bkimogaromuii popmMupoBanme
KOHTEKCTHO-000raIlleHHOTO 3TAJIOHHOTO JIATaceTa MYJIBTUMONAIBHBIX JaHHBIX JJIsI OOyUCHHS
SAR-areHToB ¥ SKCIEPUMEHTAIbHYIO BEPUPHUKAIUIO IPHU3HAKOB YePe3 UX TPAHCIIIUIO B TIO-
BEICHUECKUEC MOAYIM JUIsl aBTOMATHU3MPOBAHHOTO aHanuza. Pe3ynemamsi. CpaBHUTEIbHBIN
aHanm3 ¢ Metomosiorueit Buacoananuza CLASS nokasan cHikeHHe Tpyao3aTpar Ha Bepuduka-
U0 TIpU MacmTabuposanuu Oosee uem Ha 79 % (c 808 mo 167 yenoBexo-4acos Ha 500 BHCO)
IPY TIOBBIIIEHIH OOBEKTUBHOCTH OIIEHKH U TTOMYYCHUH Kay3aIbHOTO 3HAHHSI BMECTO KOPPEs-
IUOHHOTO. 3akitouenue. METOMOIOTHS CO3IaeT OCHOBY IS IIOCTPOCHUS JOKa3aTeIFHOH mea-
TOTHKH U pa3pabOTKU HHTEIUICKTYaJIbHBIX 00yJaOMINX CHCTEM HOBOTO TIOKOJICHHSI C aBTOMATH-
YEeCKHM pacrio3HaBaHHeM 3(H()EKTHBHBIX MEIAarormIecKiX MPaKTUK Ha mpuMepe SAR-areHToB.

KuroueBble ciioBa: jokazaTenbHas IieJJaroruka, CorpaibHas poOOTOTeXHUKA, TPUIHHHO-CIICT-
CTBCHHBIN BBIBOJI, SKCIICPTHAS aHHOTAIINS, STAIOHHBIN gatacet, metonoiorus CLASS, o6paso-
BaTeJIbHbBIE JJAHHBIE

Bkaan aBropoB. 7M. bocernko — KOHIENIINS U TU3aiHH UCCIIEI0BaHUS, pa3padoTKa METO0MI0-
THH, TTPOIPAMMHOTO 00ecIieueHus!, BepUpUKAIHs JaHHBIX, aHAJIN3, CHHTE3, aJIMHHUCTPUPOBA-
HUE ¥ BU3yaJIM3allus JaHHBIX, HarucaHue pykormucH. 4.P. Cadvikosa — HaA30p ¥ PYKOBOJICTBO
3a TUIAHUPOBAHUEM U BBITIOJIHEHUEM HCCIICOBAHUS, PEIAaKTUPOBAHUE PYKOTTUCH. Bee aBTophI
MPOWIN U OJJOOPHIIA OKOHYATEITHHYIO BEPCUIO PYKOTTUCH.

3asiBieHne 0 KOH()IMKTe WHTEpPecoB. ABTOPHI 3asABIIOT 00 OTCYTCTBUH KOH(IHKTa
HWHTEPECOB.

Hcropus crarbu: noctynuia B peAaakiuro 13 urons 2025 1.; nopadoTaHa 1ocie pereH3npoBa-
Hus 10 cenTsiops 2025 1.; npuHsATa K myOnukanyu 28 ceHtsiops 2025 .

Jast uurupoBanus: Bosenko T.M., Sadykova A.R. Multimodal verification of pedagogical fea-
tures using SAR analysis // Bectauk Poccuiickoro yHuBepcuteTa npy:k0b1 HapomoB. Cepusi:
HNudpopmaruzamus odpazosanus. 2026. T. 23. Ne 1. C. 25-38. http://doi.org/10.22363/2312-
8631-2026-23-1-25-38

Problem statement. Modern pedagogical science faces the need to form an
evidence base for the effectiveness of pedagogical practices [1]. There is a significant
methodological gap between the accumulation of empirical data on pedagogical
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features (specific manifestations of pedagogical interactions at the behavioral level)

and the establishment of causal links between the actions of the teacher and learning
outcomes [2]. Specific, measurable behavioral features of teachers (gestures,
intonation, phrases) are traditionally identified through qualitative observation,
which does not allow correlations to be separated from causal relationships.

Pedagogical science is dominated by an expert approach to evaluating the
effectiveness of pedagogical actions. Studies demonstrate the priority of qualitative
methods based on reflective analysis and expert evaluations [3]. However, the
subjectivity of interpretation and the inability to reproduce results limit the
applicability of such methods for the formation of evidence-based pedagogy.

International practice demonstrates more systematic approaches to verification.
The CLASS (Classroom Assessment Scoring System) protocol, developed by
Pianta et al. [4], has become the standard for observational evaluation of the quality
of classroom interactions. However, even CLASS remains a correlational tool:
it records the relationship between pedagogical behavior and outcomes, but does
not prove causality.

The development of multimodal learning analytics has opened up new
opportunities for automated feature analysis [5; 6]. Blikstein [7] showed that joint
processing of verbal, nonverbal, and paraverbal (voice features) data allows
identifying patterns of effective learning. Prieto et al. [8] developed a methodology
for the automatic extraction of orchestration graphs from wearable sensor data.
Worsley and D’Angelo [9] identified key areas for the development of MMLA in
a systematic review, emphasizing the need to move from descriptive to causal
analytics.

Schlotterbeck et al. [10] demonstrated a cost-effective approach to detecting
pedagogical practices through spectral analysis of classroom audio, but their method
is also limited to identifying correlations. Martinez-Maldonado et al. [11] emphasize
the critical importance of contextual interpretation of automatically detected
patterns, which remains an unresolved issue in most MMLA studies.

A critical analysis of current approaches reveals a fundamental limitation: all
existing methodologies — from expert observation to advanced multimodal
analytics — only allow for the identification of correlations between the features
under consideration and learning outcomes. Controlled experiments are required to
prove causality [2], but conducting such experiments in real educational settings is
fraught with ethical and organizational constraints.

An alternative solution could be the use of social assistive robotics (SAR).
Belpaeme et al. [12] showed in their review of the use of social robots in education
that SAR systems can reproduce actions in controlled conditions. Scassellati et al.
[13] substantiated the potential of SAR for creating standardized experimental
protocols. However, there are no methodologies in the literature for using SAR
specifically to verify features identified through multimodal analysis of real-world
practice.

The objective of the study is to develop and substantiate a scientific and
methodological approach to the experimental verification of pedagogical features,
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which is intended to overcome the limitations of correlation methods through the
integration of multimodal analysis and SAR technologies.

Research tasks: to develop a procedure for forming a context-enriched dataset
of pedagogical features based on multimodal analysis of educational interactions;
to create a methodology for translating the identified features into behavioral
modules of a social assistance robot for experimental verification; to conduct
a comparative analysis of the effectiveness of the proposed approach with existing
methods of verifying pedagogical practices; to justify the prospects for scaling the
methodology through agent systems.

Methodology. The methodological basis of the study is a comprehensive
approach that combines methods of multimodal analysis of educational data,
experimental verification of pedagogical features, and comparative evaluation of
the effectiveness of methodologies.

Multimodal analysis of pedagogical features was based on expert annotation of
video data from training sessions (50 video recordings, ~18.3 hours) using Label
Studio tools and the author’s Pedagogical Pattern Infrastructure (PPI)' platform
[14; 15]. The procedure included the identification of pedagogical events (specific
pedagogically significant episodes of interaction) and their classification into two
main categories of features with the recording of verbal, nonverbal, and paraverbal
components. To assess the reliability of the labeling, a statistical method for calcu-
lating inter-expert agreement (Cohen’s kappa coefficient) was used with the partic-
ipation of 12 expert methodologists divided into two teams, which made it possible
to quantitatively assess the subjectivity of expert assessments (k = 0.68, 95% CI:
0.61-0.75) [16].

SAR analysis (Socially Assistive Robotics Analysis) was implemented through
a three-step procedure of translating the identified features into SAR agent training
parameters, followed by an experimental evaluation of their causal impact on learn-
ing outcomes. This method ensured the transition from correlation analysis to proof
of causal relationships between pedagogical features and learning outcomes.

A comparative analysis of the effectiveness of the proposed approach was con-
ducted in relation to the CLASS (Classroom Assessment Scoring System) method-
ology [4] based on quantitative indicators of labor costs, assessment objectivity,
and scalability of the verification process for different volumes of analyzed materi-
al (50, 100, 200, 500 videos).

Architecture of the scientific and methodological approach. The proposed
methodology consists of a sequence of seven logically connected stages (Fi-
gure 1), providing a complete research cycle from hypothesis to experimental
verification.

' The PPI platform was developed as part of a scientific collaboration between the Russian-Chinese
Center for Artificial Intelligence in Education at Moscow City University (MCU, Russia) and Central
China Normal University (CCNU, China). Available from: https://github.com/BosenkoTM/ppi_mgpu
(accessed: 10.12.2025).
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Stage I: Hypothesis and Data Collection

multimodal data

1. Formulation of L
pedagogical hypothesis

2. Collection of J

1
‘ Stage II: Analysis and Formalization ‘

3. Computational

behavior analysis formalization of features

4. Detection and ‘

!

‘ Stage III: Verification and Evaluation ‘

empirical validation

5. Theoretical and
features into SAR system

6. Translation of ]
—

7. Experimental
evaluation (SAR analysis)

Figure 1. Architecture of the scientific and methodological approach to feature verification

Source: created by Timur M. Bosenko, Albina R. Sadykova.

Pedagogical hypothesis formulation. The following illustrative hypothesis was
selected for testing the methodology: Taking into account the pedagogical features
that constitute growth-oriented feedback has a more significant positive impact on
student engagement and academic self-sufficiency than evaluative feedback such as
‘right/wrong’.

This hypothesis was chosen based on Dweck’s [17] theoretical propositions
about the influence of feedback type on student motivation and the availability of
preliminary correlation data [18].

Collection and analysis of multimodal data. To create a reference dataset, au-
thor-developed methodology based on expert annotation in Label Studio was used,
followed by processing in the PPI web platform. Two teams of experts (6 people
each) participated in the experiment, analyzing two categories of pedagogical fea-
tures: ‘Pedagogical Actions’ and ‘Communicative Modalities’. Each team worked
in groups of three to ensure the reliability of the annotation.

A unified data collection template (Table 1) ensures that not only the observed
features are recorded, but also the critically important pedagogical context.

For the category ‘Pedagogical actions’, experts identified the following subcat-
egories: asking open/closed questions, explanations/clarifications, evaluating an-
swers (reward/constructive criticism), organizing group work, redirecting attention,
providing feedback, and using scaffolding.

For the category ‘Communicative modalities’, the following were recorded:
verbal, nonverbal, and paraverbal components of interaction.
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Table 1. Template for data collection in the reference dataset

Field Source Description
Event_ID System Unique event identifier
Subject Expert Action initiator (Teacher, Student, Group of students)
Category Expert Major category (Pedagogical actions, Communicative modalities)
Subcategory Expert Feature subcategory (multiple choice)
Action_description Expert Objective description of the action (what is happening)
Context and comments | Expert Key field: context BEFORE; reaction AFTER; pedagogical meaning

Source: compiled by Timur M. Bosenko, Albina R. Sadykova.

Theoretical and empirical validation. The identified signs undergo two-level
validation: compliance with pedagogical theory and the presence of a correlation
with measurable learning outcomes (engagement, academic performance, self-suf-
ficiency).

Translation of signs into the SAR system. The key methodological contribution
of this study is the development of a three-step procedure for “programming” a pe-
dagogical feature for a SAR agent.

1. Feature decomposition. The annotated feature from the action_description
field is decomposed into atomic multimodal components:

e Verbal: specific phrases and their sequence;

e Nonverbal: gestures, postures, position in space;

e Paraverbal: voice characteristics (tempo, volume, intonation contours).

2. Mapping to SAR agent capabilities. Each component is mapped to specific
parameters for automatic recognition:

Verbal — features for NLP models (tokens, embeddings, patterns);
Nonverbal — features for computer vision (key point coordinates, motion
trajectories);

Paraverbal — features for audio analysis (low-frequency cepstral coefficients,
pitch.

3. Generation of training examples. Atomic components are combined into
labeled examples for training the SAR agent with temporal synchronization of
modalities accurate to 100 ms.

4. Experimental evaluation (SAR analysis). The trained SAR agent undergoes
a two-level evaluation:

e Technical evaluation — accuracy of feature recognition on a test sample

(metrics: Precision, Recall, F1-score);

e Pedagogical evaluation — a controlled experiment to verify the causal

relationship between the recognized feature and learning outcomes.

Statistical analysis of differences between conditions allows to draw a causal
conclusion about the influence of the feature.

Results and discussion. To evaluate the effectiveness of the proposed approach,
a comparative analysis was conducted with the traditional CLASS (Classroom
Assessment Scoring System) observational methodology [4], which represents the
standard for observational assessment of features (Table 2).
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Table 2. Comparative analysis of feature verification methodologies

Criterion

CLASS (observational)

Proposed SAR approach

Type of knowledge obtained

Correlational (relationship
between a feature and a result)

Causal (causal influence
of a feature)

Objectivity of evaluation

Mean (depends on the observer’s
training, ICC 0.60-0.75)

High (based on statistics from
a controlled experiment)

Ability to isolate the influence of
a feature

Low (many confounders in a real
classroom)

High (controlled conditions
of the SAR experiment)

Scalability

Low (requires training of observers)

High (automatic reproduction
of the experiment)

Ethical restrictions

High (impossibility of manipulation
in a real classroom)

Minimal (experiments with
arobot in controlled conditions)

Source: compiled by Timur M. Bosenko, Albina R. Sadykova.

The results of the comparison demonstrate the fundamental advantage of the
SAR approach: the transition from establishing correlations to proving causality.
Traditional CLASS methodology allows to assert: “Teachers who use feature X
have students with higher engagement”. SAR analysis allows to state: “Feature X

causes an increase in student engagement”.

Architectural differences between approaches. The methodological difference

between correlational and causal verification is illustrated in Figures 2 and 3.

Correlational Verification
Architecture (CLASS)

Multimodal data

Causal Verification
Architecture
(SAR Approach)

Feature encoding by
trained observers

Multimodal data
from real classroom

Correlational analysis

with educational outcomes

Detection and
formalization of features

with success

Correlational conclusion
Feature X is associated

Translation into
SAR agent behavior

Figure 2. Verification without SAR analysis
(correlation approach)

Source: created by Timur M. Bosenko,
Albina R. Sadykova.

Figure 3. Verification using SAR analysis (causal approach)
Source: created by Timur M. Bosenko, Albina R. Sadykova.

Controlled experiment
(experimental vs.
control group)

Causal conclusion
Feature X causes success
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The problem of subjectivity at the stage of forming a reference dataset. A criti-
cal analysis of the proposed methodology reveals a key problem of subjectivity in
expert evaluation at the stage of forming a reference dataset (stages 2—5). Despite
the use of a structured template, the fields category, subcategory, and especially
context and comments are filled in by an expert methodologist, which introduces an
element of interpretation.

Inter-expert agreement evaluation procedure. To quantitatively evaluate the relia-
bility of the annotation, a pilot agreement study was conducted with 12 expert metho-
dologists divided into two teams. A pool of 50 video recordings of lessons lasting
from 15 to 30 minutes (total duration: ~18.5 hours, subject area: English language,
grades 5—7) was analyzed by groups of three independent experts. Each trio labeled
pedagogical events (an average of 8—10 events per video) according to two main ca-
tegories with corresponding subcategories. Total amount: 450 pedagogical events.
Agreement in the classification of events by category is presented in Table 3.

Table 3. Inter-expert agreement on categories of pedagogical features

Category k (mean) 95% CI Interpretation’
Pedagogical actions 0.71 0.65-0.77 Significant
Communicative modalities 0.65 0.58-0.72 Significant
Overall consistency 0.68 0.61-0.75 Significant

Note: interpretation according to Landis & Koch [16]: k < 0.00 poor agreement; 0.00-0.20 = weak; 0.21-0.40 =
satisfactory; 0.41-0.60 = moderate; 0.61-0.80 = significant; 0.81-1.00 = almost complete agreement.

Source: compiled by Timur M. Bosenko.

The lowest agreement was observed in the subcategory of nonverbal features
(k= 0.58), which can be explained by the subjectivity of interpreting gestures and
facial expressions.

Cohen’s kappa coefficient was calculated using the formula [16]:

k=P —P.)/(1-P),
where P is the observed proportion of agreement between experts, P. is the expected
proportion of random agreement. The confidence interval (95% CI) was calculated
using the bootstrap method (1000 iterations on a sample of 450 events).

Comparison with the performance of automated models. For context, inter-
expert agreement was compared with the performance of modern automatic feature
recognition models (Table 4).

It is clear that automatic models based on verbal features (F1 = 0.52—0.67) are
inferior to experts (k = 0.68-0.75), and the gap is even more significant for non-
verbal features (F1 = 0.38—0.51). Full automation of labeling is not feasible at the
current stage of technological development.

Solving the problem of subjectivity through an agent system based on SAR
analysis. The SAR analysis methodology offers a solution to the problem of
subjectivity through a mechanism of experimental feature filtering.

Experimental verification mechanism. The process functions as shown in
Figure 4.
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Table 4. Comparison of the performance of experts and automated models

Approach Verbal features Nonverbal features Multimodal
Experts (MCU) k=0.73 k=0.58" k=0.68
Demszky et al. [19] F1=0.52-0.67 - -
Suresh et al. [20] F1=0.61 - -
Prieto et al. [8] - F1=0.38-0.51 -
Bosch etal. [21] F1=0.71" - -

Notes:

"k for verbal = mean across the categories ‘Engagement’, ‘Cognitive Support’, ‘Feedback’; for nonverbal = ‘Recognition
of Emotional Signals’.

“ Only for classification of feedback types on a dataset >1000 hours.

Source: compiled by Timur M. Bosenko.

Subjective labeling. Experts form a dataset with inevitable subjectivity
(k= 0.68). Some features receive high agreement (priority 1), while others receive
low agreement (priority 2).

SAR verification. Each featureis tested ina controlled experiment. Approximately
60-70% of features show a statistically significant causal effect, while the remaining
30-40% are rejected regardless of the expert evaluation.

Critical result. Both false positives (features unanimously approved by experts
but ineffective in the experiment) and false negatives (features with low expert
agreement that showed a strong effect) are detected.

Knowledge base formation. Verified features form an objective basis for training
neural network models for automatic recognition.

Thus, SAR analysis performs the function of an “objectivity filter”: objective
knowledge about causally effective features is extracted from a subjectively labeled
dataset through an objective experiment. Mathematical justification shows a 25—
33% increase in the accuracy of identifying effective features compared to expert
evaluation alone.

Economic efficiency evaluation. Labor costs were compared using video mate-
rials from a pilot study conducted as part of scientific cooperation between the
Russian-Chinese Center for Artificial Intelligence: 50 video recordings of training
sessions lasting 15-30 minutes each (total duration ~18.3 hours, subject area: Eng-
lish language, grades 5-7).

For the SAR approach, the entire chain was analyzed: expert annotation
(12 experts working in parallel in groups of three) — dataset formation — deve-
lopment of SAR scenarios for 12 features — conducting experiments.

For the CLASS approach: training of observers — video coding by two obser-
vers — agreement on evaluations.

Results for the initial analysis of 50 videos: CLASS approach — 124 per-
son-hours; SAR approach — 113 person-hours; Savings — 9% (costs are comparable
due to the initial investment in SAR script development).

The key advantage of the SAR approach becomes apparent when scaling (Fi-
gure 5). After creating a library of SAR scripts (one-time costs), each new verifica-
tion requires only the time to conduct experiments, which does not depend on the
video length. The CLASS approach requires a linear increase in labor costs: each
new video sample requires re-encoding.
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Figure 4. Mechanism for overcoming subjectivity through SAR verification

Source: created by Timur M. Bosenko.
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Figure 5. Dependence of labor costs on analyzed material amount
Source: created by Timur M. Bosenko.

Limitations and prospects for further development. The current version of the
methodology has a number of limitations that determine the directions for further re-
search. The first limitation is related to the need to form sufficiently large reference
datasets for training SAR agents: to achieve high accuracy in feature recognition, at
least 500 hours of labeled video material is required for each feature category, which
requires significant expert resources at the initial stage. The second limitation is due
to the technical capabilities of modern computer vision and natural language proces-
sing systems: automatic recognition of subtle nonverbal features (micro-expressions,
complex spatial configurations of interactions) and context-dependent verbal patterns
currently achieves an accuracy of F1 = 0.58-0.71, which requires additional expert
validation of the results of SAR agents. The third limitation concerns the need to
adapt trained SAR agents to different educational contexts: models trained on data
from a single subject area or age group [22] may demonstrate reduced performance
when transferred to other contexts without fine-tuning [23].

The prospects for further development of the methodology are related to the
automation of the verification process and the scaling of SAR agent applications.
The first direction involves the creation of self-learning SAR agents capable of au-
tomatically replenishing reference datasets through active learning: the agent iden-
tifies cases with low prediction confidence and requests expert annotation only for
them, which can reduce the need for expert resources by 60—70%. The second di-
rection involves the development of multitasking SAR agents capable of simultane-
ously recognizing several categories of features and their interrelationships, which
will allow analyzing the causal impact on learning outcomes. The third direction is
related to the integration of SAR agents into real-time systems to provide teachers
with immediate feedback during lessons, which requires the development of effec-
tive neural network architectures capable of processing video streams with a delay
of no more than 200 ms, and can be used in both intelligent learning systems and
adaptive robotic platforms for education.
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Conclusion. The proposed scientific and methodological approach based on
SAR analysis represents a paradigm shift in the verification of pedagogical fea-
tures: from passive observation of correlations to active experimental proof of cau-
sality. The methodology solves a fundamental problem of traditional approaches —
the inability to isolate the influence of individual features in the complex environment
of a real classroom.

The methodological contribution of the work is the development of a three-step
procedure for translating multimodal pedagogical features into SAR agent training
parameters, enabling automated recognition and verification of these features. The
empirical contribution consists in demonstrating that comparative analysis showed
a reduction in verification labor costs during scaling by more than 79% (from 808
to 167 person-hours per 500 videos) when switching from observational to experi-
mental methods and increasing the objectivity of the assessment from ICC 0.60—
0.75 to a statistically controlled experiment. The practical contribution is expressed
in the creation of a context-enriched reference dataset template that allows not only
observable features to be recorded, but also the critically important pedagogical
context for training SAR agents. The conceptual contribution lies in the justification
of a mechanism for overcoming the subjectivity of expert annotation through mul-
tiple SAR verification, which forms an objective knowledge base for training auto-
mated feature recognition systems.

It is important to emphasize the systemic nature of the proposed approach. SAR
analysis is not an end in itself, but a critical stage in a larger architecture for building
evidence-based pedagogy. The knowledge base created through experimental verifi-
cation is the foundation for training SAR agents capable of automatically recognizing
effective pedagogical practices. The ultimate goal of the research program is to inte-
grate trained SAR agents into the PPI platform for automatic analysis of pedagogical
activities in real time. Such a system will be able to instantly recognize proven effec-
tive techniques in teacher behavior, automating the work of expert methodologists
and providing teachers with timely, objective, and scientifically based feedback for
professional growth. Moreover, trained SAR agents can be integrated into robotic
educational platforms, expanding the possibilities of adaptive learning.

The proposed methodology paves the way for the digital transformation of teach-
ing theory and methodology, creating a technological basis for the transition of peda-
gogy from art to evidence-based science and the formation of a new generation of
intelligent learning systems based on experimentally verified principles of effective
learning and automated recognition of pedagogical features through SAR agents.
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Annotamms. [locmarnoska npobnemsi. Bueapenue uckycctBenHoro uateiiekra (M) B Haruo-
HaJbHBIE CHUCTEMBI 00pa30BaHMsS HOCUT Bce OoJiee BBIpaKEHHBIN xapakTep. Mcrmonb3oBaHue
TEXHOJIOTUH renepaTuBHOro M u cepBUCOB Ha €r0 OCHOBE, KOTOPHIE AKTUBHO UCIIOIb3YIOTCA
CTyACHTaMH, CTaBUT IIOJ COMHEHHE COXpaHCHHE TPATUIMOHHOTO (opMara IpernoiaBaHMs.
[IpenonaBaren HHOCTPAHHBIX S3BIKOB, TIPOSIBIISS MTOBBIIICHHBI HHTEPEC K 3TOW TeMe, IbITa-
10TCS MO0 UHTETPUPOBATH HOBBIE HHCTPYMEHTHI B 00pa3oBaTeNbHbIi Ipoliece, J100 3aHUMa-
IOT BBDKHUIATENBHYIO MO3UNKI0. Hammane o0paTHOM CBSI3M, MO3BOILIONICH OLICHUTH XapaKTep
HCTIONB30BaHUsI HHCTPpyMeHTOB MU cTyneHTamu, mo3BOMUT CPOPMYIHPOBATH OCHOBHBIC Ha-
mpaBiieHust paboThl HA HOBOM 3Tare MHQopMaTu3anuu odpasoBanus. Memoodonoeusa. B npo-
[[eCCe UCCIeOBAaHMS OBUIO MPOBEICHO OHIAH-aHKeTHPOBaHUE 195 CTYIeHTOB I'yMaHUTAPHO-
ro Ipo(UIIS MOATOTOBKH POCCUHCKUX M CEPOCKUX BY30B. Pe3yibmamol. AHATN3 TTOTYICHHBIX
JAaHHBIX MOKa3aJl, YTO KaXKbli BTOPOM U3 ONMPOIIEHHBIX CTYIEHTOB aKTUBHO HCIOJIb3YET MpH-
noxernst U u oTciiexxnBaet Bce HOBOBBEACHUS B 3TOH o0OmacTn. OCHOBHBIC BUABI ACATEIHHO-
CTH CTYACHTOB JIBYX CTpaH o pabdore ¢ mpunoxkenusmu MU — 310 mouck mabopMmarum, me-
PEBOX U HamucaHue TeKCTOB. OIHAKO UX COOTHOLICHUE MEHSETCS, YTO, OUCBHIHO, CBSI3aHO
C HaIlMOHAJTBHBIMHA OCOOCHHOCTSIMH MpenopaBanus. Hambosnee MOMyISpHBIM TIPIIIOKEHIEM
y ctyaenToB sBisiercs: ChatGPT. YeraHoBneHO, 9TO KaXKIbIil BTOPOM CTYAEHT UCTIONB3YET IPH-
noxenus MW npu u3ydeHHH NEepBOr0 MWHOCTPAHHOTO sA3bIKA. JIWIIb TPEeTh CTYAEHTOB JBYX
CTpaH BEINIOJHSIET MHCEMEHHBIC 3a1aHus, He puoeras k nomommu M. Peakuus npernonasate-
JIel Ha UCTIONB30BAaHKE CTeHEPHUPOBAHHBIX TEKCTOB 3aMeTHO oTinuaercs B Poccun u Cepbun,
YTO OOBSACHSETCS PA3NIUYHBIM PETYIUPOBAHUEM Ipoliecca ucnonb3oanus MU B oOpazoBaresns-
HBIX cUcTeMax JByX cTpaH. CTyIeHTbI UCIBITHIBAIOT CEPbE3HbIE CIIOKHOCTU IPH COCTABICHUHU
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3anpocoB 11 MM Ha nHOCTpaHHOM si3bIKe. B MpakTHKe YCTHOM peun uar-00Thl HCTIOIB3YIOTCS
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CTOPOHBI, BBIPA0OTaTh KOHKPETHBIC PEKOMEHIAIINN [l MIPeTroiaBareiel, a ¢ Jpyroi — 3aay-
MarhbCs Haj OOIIMMU, MHPOBO33PCHYCCKIMH TTO3UIMSAMHI Ha HOBOM 3Tare MU(PPOBOH TpaHC-
(dhopmarmu oOpa3oBaHuUsL.
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Abstract. Problem statement. The integration of artificial intelligence (AI) into national
education systems is becoming increasingly prominent. The growing use of generative Al
technologies and related services by students raises questions about the sustainability of
traditional teaching formats. Foreign language (FL) instructors, showing heightened interest in
this topic, are either seeking to incorporate new tools into the educational process or adopting a
wait-and-see approach. Feedback mechanisms that allow for an assessment of how students
utilize Al tools are essential for defining key directions in the next phase of educational
informatization. Methodology. The study involved an online survey of 195 humanities students
from Russian and Serbian universities. Results. Data analysis revealed that every second
respondent actively uses Al applications and closely follows developments in the field. The
main types of student engagement with Al tools in both countries include information retrieval,
translation, and text composition. However, the proportions of these activities vary, likely due
to national differences in teaching practices. ChatGPT emerged as the most popular application
among students. It was found that every second student uses Al tools when studying their first
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foreign language. Only one-third of students in both countries complete written assignments
without Al assistance. Teachers’ responses to Al-generated texts differ significantly between
Russia and Serbia, reflecting divergent regulatory approaches to Al use in education. Students
face considerable challenges when formulating prompts in a foreign language. In oral
communication practice, chatbots are used far less frequently, although students recognize their
potential for improving communicative skills. Conclusion. The findings offer practical
recommendations for educators and invite broader reflection on the philosophical and
pedagogical implications of digital transformation in education.

Keywords: neural networks, digitalization of education, ChatGPT, higher education, chatbots,
foreign language teaching methodology
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CrpemurensHOE pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJIOTHI B 00pa30BaHUU 3a-
CTaBJISIET TIPeTnoaBaTesIel-MpakTUKOB HHOCTpaHHOTO s3bika (M) mocTosiHHO co-
OTHOCHUTHh CBOU TOJXOMBI B MPEMOAABAHUU C TEXHOJOTMUECKUMU WHHOBAIUSIMH.
Hapsiny ¢ aTum, 11eiu 1 3a1a4u WHOSI3BIYHOTO 00pa30BaHUs yUaIINXCsl BCEX YPOB-
HEW JI0JKHBI COOTHOCHUTBCS C MHTEPECAMHU U 3a/1a4aMu 00IIeCTBa, KOTOPBIE B OTHO-
mennn MU O6butm ompenenensl B Ykase Ilpesuaenra Poccuiickoit denepanmn’.
[Iynkr 5a HanuoHambHON CTpaTeruy pa3BUTHS MCKYCCTBEHHOIO MHTEJUIEKTa Ha
nepuon 10 2030 roga nonsitue MU onpenensier cneayrommm o0pa3oM: KoMAIIEKC
MEXHON02UHECKUX peuleHUll, NO3BONAIOUUL UMUMUPOBAMb KOCHUMUBHbIE (DYHKYUU
yenoseKka (BKI0UAs NOUCK peulerull Oe3 3apanee 3a0aHH020 ANcopUmma) u nojy-
4amo NpuU BbINOTHEHUU KOHKDEMHBIX 3A0ay pe3yibmanmbl, CONOCMABUMbLE C Pe3)ib-
mamamu UHMeLeKmyaibHoOU 0esIMmelbHOCIU 4el08eKa Ul NPeBoCcxosuue ux.

PazButue MU He MoxeT He oTpakaThCs Ha QYHKIIMOHUPOBAHUHM WHOS3bIYU-
HOTO TPO(ecCHOHANbHOTO KOMMYHHKAaTHBHOTO MPOCTPAHCTBA COBPEMEHHOTO
By3a [1, c. 72] B HampaBleHUU €ro ONTHMHU3AINK C U3MEHEHUEM Xapakrepa pado-
ThI €r0 CyOBEKTOB.

B o6pazoBanun MU criocobeH pazpabarbiBaTh METOJUKH OOyUEHHUSI 110 HHIUBH-
JyaJTbHOU TPACKTOPUU, UMUTHUPOBATh PEUEMBICITUTENIbHYIO ACSITETbHOCTD YEIOBEKa,

! HanmoHanbHasi CTpaTerust pa3BUTUSI MCKYCCTBEHHOTO MHTelUIekTa Ha mepuon mo 2030 roxa,
yTrBepkAcHHas Yka3om [Ipesunenra Poccuiickoit ®enepanuu ot 10.10.2019 Ne 490 // Tlpesunent Poc-
cun. URL: http://www.kremlin.ru/acts/bank/44731 (nara obpamenus: 21.06.2024).
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OCYUIECTBJIATh aBTOMATU3HUPOBAHHBINA KOHTPOJIb, IPEIOCTABIATH OOPATHYIO CBSI3b
1 OCYIIECTBIISITh AHAIUTHYECKYIO paboTy [2, ¢. 12].

Opnnako MU, B omyimune OT )KUBOW MaTepuu, HE 00JaacT MICUXUKOM, a CIIeo-
BaTeJIbHO, HE CIIOCOOEH BOCIIPUHUMATH OOIIYI0 KApTUHY MUPa, TPUCYIIYIO KaxkI10-
My KOHKPETHOMY MHIUBHUIY; OH ONEPUPYET HE CMBICIIaMH, a (JOPMAIIbHBIMHU CUM-
BOJIAMH; Y HETO OTCYTCTBYET MBILUICHUE U LIEJENOIIaTaHne; UM yCTaHABINBAIOTCS
HE MPUYUHHO-CIICACTBEHHbIE, @ CTaTUCTUYECKUE CBSI3U MEX]y SIBICHUSMH, UTO
Ba)XHO TIOHUMATh B 00pa30BaTeNbHOM MpakTHKe |3, ¢. 8§5]; ero ucmnonbp30BaHue Mpu-
JIaeT IPOIECCy 00Pa30BaHUS «IIEPEIaTOUYHbIN XapaKTep), B KOTOPOM «YHUPHUITUPO-
BaHHasi HTHPOPMAIIHS JIMIIAET YYaIIEroCcsi BO3SMOXKHOCTH BUAETh MUP CBOMMH IJia-
3aMH M CaMOCTOATENIbHO OTKPbIBATh €ro [4, c. 128].

Texnonmorun MU cymectBeHHBIM 00pa3oM MeHSIOT npouecc oOydyenus U 3a
CUeT peajr3aliy MPUHIINIIA AAANTHPOBAHHOTO 00yUEHHSI, CO3AaHMUs TEPCOHATU3HU-
POBaHHOI cpefsl U T.1. [5, c. 36].

IMocTanoBka npodJaeMsbl. TpaauIInOHHO HOBBIM BUTOK MH(OpMaTU3anuu 00-
pa3oBaHMs BBI3BIBAET IMOBBIIIEHHBIM MHTEPEC KaK CO CTOPOHBI IperojiaBaTelieH,
Tak 1 oOyuarouuxcs. [Ipy 3ToM B mpakTUyeckol NeATeIbHOCTH MpenojaBaTreian
(baKTUYECKU CTAJIKUBAIOTCS C Pe3yJabTaTOM HCIOJb30BaHMs MHCTpyMeHTapus MU
CTyJIeHTaMH, Oyay4H HE BIIOJIHE OCBEIOMIICHHBIMH C €ro 00pa3oBaTeIbHbIMU BO3-
MOXKHOCTAMHU [2, c. 9].

O noTeHUMAIbHBIX KOMIIETEHTHOCTHBIX OIPAHMYEHHSIX, TO €CTh O HHU3KOM
ypoBHE HU(POBO rPAMOTHOCTHU MEJATOTUYECKUX PAOOTHUKOB ISl UCTIOTIB30BaAHUS
HOBBIX TEXHOJIOTHH, TOBOPUTCS U B PACMIOPSDKCHUH MTPABUTEIHCTBA’.

[Ipu sToM mpenogaBaTeiad UYyBCTBYIOT HEOOXOJMMOCTH IMEPECMOTpPa CBOMX
MOJXOJ0B K mpernonaBanuio WS, mockoiabKy oOIeHHe CO CTYIEHTOM CTAaHOBHUTCS
Bce OoJiee OMOCPEIOBAHHBIM: HaM MPEAJIaraloT IpaBUTh dJIEKTPOHHBIE TIEPEBO/IbI,
CJIyIIaTh JAMANIOTH, COCTABICHHBIC MPU YYAaCTHH BUPTYaJIbHOTO COOECEIHUKA, YH-
TaTh 3cce, crenepupoBanHbie M. IlpakTtuka npemnomaBaHus Bce OoIblie MOMI-
TBepKIaeT Te3uc, uro MU mperenayer Ha poib CyObekTa 00pa30BaTeIbHOTO MPO-
uecca [2, c. 17].

B nayuHoIi nuTepaType MOCIeIHHUX JIET MOSBISETCS MHOXECTBO CTaTeH, Io-
CBSIIIICHHBIX OMMHMCAHUIO OTBITA padoThI penonaBateneit S mo ocBoenuto odpa3zo-
BarenbHBIX Bo3MoxkHOCTe MU [6—-11]. Pexe BcTpeuaroTcsi crarbu, OTpaskaroline
XapakTep MHTErpallii HeHpoceTell B MOBCEAHEBHYIO paOOTy CTY/ACHTA P U3yUe-
Huu U5, OnHako 6e3 MOHUMaHUs peallbHOW KapTHHBI POUCXO/ISIIET0 MPernoiana-
TEJII0 CIIOKHO OyIeT MpoIyMaTh CBOM alrOpUT™M pabOThI, YTOOBI aIalTHPOBATH €TI0
K MOSIBJIEHHIO HOBBIX TEXHOJOTUYECKUX BO3MOXKHOCTEH.

Taxum 006pa3oM, 11eJIb HACTOSIIETO UCCIIEIOBAHUS — aHAJIN3 XapaKTepa UCTIONb-
3oBanus npuioxennit MU crynenramu Cepbun u Poccun nns usyuenust U nost

2 Crparern4eckoe HarpasieHue B 001acT udpoBoii TpaHchopMaiy 06pa3oBaHusi, OTHOCSIIEHCS
K cdepe nesTenpbHOCTH MUHHCTEpCTBa pocBelieHns Poceuiickoit @enepanyu, yrBepkiaeHHoe Pacrio-
psoxenueM I[IpasurenscrBa Poccuiickoit @enepanuu ot 18.10.2023 Ne 2894-p. URL: http://publication.
pravo.gov.ru/document/0001202310270020? ysclid=1q2cc8qp4663699990&index=2 (nata oOparieHus:
22.07.2025).
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BBIPAOOTKH MOTEHIMAIBHBIX CTPATEruii Mo npenojaBanuio M5 B ycinoBusx akTuBs-
HOTO0, HO TIOPOH HEIOCTATOUHO yIpaBisieMoro BHeApenust 1 B mpakTuky paOoTHI.

Metonosiorusi. JIjisi moOHMMaHUs XapakTepa HCIOJIb30BaHUA HeHpoceTei
B mnpouiecce uzydeHust S 6p1u chopmMynrpoBaHbl BOIMPOCH ¢ MHOKECTBEHHBIM
BBHIOOPOM U BapuaHTaMH OTKPBITBIX OTBETOB. B ompoce ydyactBoBanu 195 ctynen-
TOB POCCUHCKHUX M CEPOCKUX BY30B T'YMaHUTAPHOTO PO uiIsl TOATOTOBKHU OT Tep-
BOTO Kypca 10 Maructparypbl. OTBEeThl ObUTM OOOOIIEHBI, CUCTEMaTH3UPOBAHBI
U TIpEe/ICTaBJICHBI B BUAE rpaUKOB IS MOCleAyromero anamsa. Omnpoc mpoBo-
muics B 2024 1.

Pe3yabTaThl M 00CyK/AeHHE. AHATN3 TTOTYYSHHON BRIOOPKH MMOKA3all, 4YTO Cpe-
T POCCUMCKUX CTYAeHTOB 90 % OTBETOB MPUILIUCH Ha 00ydaromxcs 2—4 KypcoB;
cpemu cepOCKUX CTYACHTOB pacIipe/ie]IiCHHe Mo Kypcam U popmMam oO0ydeHus ObLIo
Oonee paBHOMEpHBIM (puc. 1).

fl ABNAIOCb CTYAEHTOM

Poccust [l Cep6usa
MATUCTPATYPA 1%
S 2
9%
S 227
e 200

I 15

1KYPC

o
2 KYPC S

3KYPC oo

.
4KYPC 25

I 1%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Puc. 1. Ctatuctuyeckme gaHHble O pecnoHgeHTax

Ucto4Huk: co3paHo O.M. Ko3apeHko, A.[l. Puctneoesu.

Iam a student
Russia [l Serbia
MASTER'S DEGREE 1%
I, 22

9%

e
I 25

1ST YEAR

2ND YEAR 0%

o
3RD YEAR ao%

I 5

25%
ATHYEAR o %

0% 5% 10% 15% 20% 25% 30% 35% 40%
Figure 1. Respondent statistics

Source: created by Olga M. Kozarenko, Ana D. Ristivojevic.

Kaxp1ii Bropoii poccuiickuii 1 70 % cepOCKUX CTyAEHTOB aKTUBHO UCIIOJIb3Y-
o1 npunoxenns MU g uzyuenus WA (puc. 2). TpeTs poccuiickux U 4eTBeprast
YacTh ONPOILICHHBIX CEPOCKUX CTYACHTOB TOJIBKO HAYMHAIOT OCBAaWBATh HOBBIC MH-
cTpyMeHThl. Cpeay pOCCUMCKUX CTYAEHTOB AOCTATOYHO BBICOK IPOLEHT TEX, KTO
He uHTepecyercs 3Toil Temoi (18 %).
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YpoBeHb Ballel 0CBEAOMIEHHOCTU C TEXHONOTUAMMU UCKYCCTBEHHOTO MHTENNeKTa Ansa nyyexnus Us

" Poccusi [l CepGus

3

B e BCeX HOBUHOK
e 39%

36%

AKTMBHO MCMOb3YI0 NPUMOXEHUS

Ans usyyenus UA 31%

31%
Tonbko HauyMHal ocBauBaTh
23%

18%

He uHTepecyloch 3TOM TEMOW

7%

Apyroi

o
B

5% 10% 15% 20% 25% 30% 35% 40% 45%

Puc. 2. YpoBeHb 0CBEAOMNEHHOCTIN CTYAEHTOB C TexHonoruamu U ans nayysermns NA

UcTtoyHuk: cozpaHo O.M. KosapeHko, A.[l. Puctmsoesmy.

Your level of awareness with Al technologies for foreign language learning

" Russia [l Serbia

15%

Aware of all new trends
39%

36%

| actively use apps for language
learning

31%

P SR SN PR S] 1

Just starting to learn
18%
Not interested in this topic _
7%

Other

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 2. The level of students’ awareness of Al technologies for foreign language learning
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic.

[TpakTU4ecKy Ka)xIblii BTOPOI CTYIEHT W3 JABYyX CTpaH MpHOETacT K MOMOIIH
4ar-00TOB JJISl U3yYEHUS aHTIIMHCKOTO s3bIKa (pHc. 3). TONbKO TpeTh POCCUICKIX
CTY/ICHTOB UCIIOJIb3YET X, u3yuas Bropoit 5. CepOckue CTy1eHThI HECKOIBKO 00-
Jiee aKTHUBHO MPUMEHSIIOT BO3MO)XKHOCTH BUPTYaJIbHOTO ACCHUCTEHTA B M3YUEHUH
Broporo 1.

Jnst nanucanus tekcroB Ha M npaktuuecku 70 % onpoieHHbIX pOCCUMCKUX
cTyneHToB ucnoyb3yoT ChatGPT; konmn4uecTBO CTYI€HTOB, HCTIOIL3YIONMINX ITPUIIO-
xenune Grammarly, B ueTbipe paza menblie (puc. 4). O1a jxe TeHISHIHS, HO C MEHb-
IIMM Pa3pbIBOM XapakTepHa u ajs cepOckux ctynenTos. [Ipunoxenue PaperRater
NOJTb3yeTcs OOMBIIeH MOMYIIIPHOCTHIO Y CTYAEHTOB CEPOCKUX BY30B, HO 3aHHIMACT
JIMILB TPEThIO MO3UIUIO CPEIU HCIIOIb3YEMBIX MPHIIOKEHUH.
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Bbl Mcnonb3yerte 4ar-60Tbl NPY U3y4YEeHUU KAaKoro A3bika?
1 Poccua | Cepbun

54%

AHFAUACKOTO Kak Nepeoro

WHOCTPaHHOro A3blka 46%

§ |

BTOpOro MHOCTPaHHOTO A3bIKa

§

12%

Bpyroi
17%

0% 10% 20% 30% 40% 50% 60%

Puc. 3. icnonb3oBaHune 4aT-60TOB Npun n3ydeHnn NA ctyneHTammn AByx CTpaH

Ucto4Huk: codpaHo O.M. KozapeHko, A.[l. Puctneoesun.

For which language do you use chatbots?

 Russia | Serbia

English as a first foreign language

Second foreign language

Other
17%

2

Figure 3. Chatbot usage in Al studies among students from two countries
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic¢.

K kakum texHonoruamu VA Bbl npuberaeTe Ans HanucaHus TeKcTos Ha UA:

[ Poccus = Cepbusa

Grammarly -

-

sE I
-
&

PaperRater
= 8%

68%

ChatGPT
47%

2%
FeHepaTop TekcToB BanaGona =

| E

[pyrue HepoceTyn Ans co3faHus . 2%
NUCLMEHHBIX TEKCTOB

J— 8%

Bg l

Puc. 4. Mpunoxexns NN, ncnonbdyemble CTygeHTaMu AN HanucaHus TekcTos Ha NA

Ucto4Huk: codpaHo O.M. KosapeHko, A.[l. Puctneoesu.
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Which Al technologies do you use for writing texts in a foreign language:

" Russia = Serbia

Grammarly

26%

1%
PaperRater |
e 8%

ChatGPT -
i 47%

2%
Balaboba text generator . z;
o

Other neural networks for text . 2%

creation
8%
other I
0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 4. Al applications used by students for writing texts in a foreign language
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic.

YcTaHOBIEHO, YTO JIMILL TPETh POCCUHCKUX U YETBEPTh CEPOCKHUX CTYIEHTOB
BBITIOJHSIOT MUCbMEHHBIE 3a/1aHUsl CaMOCTOATENBHO (pHc. 5). Bo Bcex ocTaibHBIX
CIIy4asiX CTYIEHTHI JIByX CTpaH npuderatoT kK nomomu MU, xoTs B pactipeneneHuu
a0CONIIOTHBIX 3HAYEHUI 3aMETHA CHJIbHAS TUCTIPOTIOPIIUSI.

Kak Bbl OoueHuUTe CcTeneHb CaMOCTOATENMbHOCTU BbINONMHAEMbIX MUCbMEeHHbIX AOMaLUHUX 3anaum“1 no
WHOCTPaHHOMY A3bIKy?
(6e3 ncnonb3osaHuA TexHonorum UA)

" Poccun [ Cepbun

CamocTtonTeneH NpyY BbINONHEHUN
3aAaHuWiA NONHOCTBLIO

32%

27%

Mepuroguyeckn npuberaio K NOMOLLM 22%

NPUNOXEHUA

65%

| o)
MoCTORHHO NpUBNeKalo 0%
WMHCTPyMeHTbI UK - 7%

Mos caMocToATenbHan pa6ora -. 10%
MWHAMANbHa; MaKCUManbHO

ncnonbayio TexHonorum UA

4%

Llenukom nonaratocb Ha U

2%
Apyron l
1%

0% 10% 20% 30% 40% 50% 60% 0%

Puc. 5. MHeHVs CTYAEHTOB O CTENEHM CaMOCTOATENIbHOCTU BbINOSHEHUS UMW MUCbMEHHbIX
AoMallHUX 3agaHnii no A

Ucto4Huk: co3dpaHo O.M. KosapeHko, A.[l. PUCTBOEBN.
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How do you assess the degree of independence in your written foreign language homework?
(without using Al technologies)

 Russia | Serbia

I periodically use heip rom NGNS
et | -~

-

My independent work is minimal; | - 10%
use Al extensively

| constantly use Al tools

4%
I rely entirely on Al -

Other l2'/.

l 1%
0% 10% 20% 30% 40% 50% 60% 70%

Figure 5. Students’ opinions on the degree of independence in completing their written homework
assignments in a foreign language

Source: created by Olga M. Kozarenko, Ana D. Ristivojevic¢.

Peakius npenogasareneil Ha UCIOIb30BAHUE CTE€HEPUPOBAHHBIX TEKCTOB CTY-
JICHTaMU CWJIBHO OTJIMYAEeTCs Mo cTpaHaM (puc. 6). Tak, Kaxablil TpeTuil poccuii-
CKMI TIpernojaBaTelnb JejacT CTaBKy Ha OOBSCHEHHE CHIJIBHBIX M CIa0bIX CTOPOH
NH. OnHako OYTH YETBEPTH NPENOAABATENEH HE MOKET OTVINYUTH CTEHEPUPOBaH-
HBIN TEKCT OT HATMCAHHOTO CAMOCTOATEeNbHO. Kax/1bIif Bropoii cepOckuii mpenoaa-
BaTellb HE IPUHUMAET MALIMHHBIM TEKCT, a KayKIbli YETBEPTHIM B JTaHHOM Cllydae
pearupyer pe3Ko HETraTUBHO.

Kak npenopaBatenb pearMpyeT Ha To, YTO Bbl UCNOSIb3yeTe CreHepupoBaHHble TEKCTbI?

1 Poccus Il Cep6us

He npuHumaer paGory

i
ES

51%

1%
CHMXaeT oTMeTKy

4%

OBGBLACHAET CUMBLHbIE U cnabble 36%

cTopoHsl UM

16%

OH He OTNIMYaeT CreHepUpPOBaHHbIV 22%

TEKCT M HanUCaHHbIA MHOKO . 2%

Ero peakuus pesko HeraTueHa

@
|==

23%

16%
Apyroi

§I
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Puc. 6. Peakuns npenogaBaTtesiein Ha Hannine CreHepnupoBaHHbIX TEKCTOB B paboTax CTyAeHTOB
Ucto4Humk: codpaHo O.M. KosapeHko, A.[l. Puctneoesu.
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How does your teacher react to you using generated texts?

! Russia |l Serbia

Does not accept the work

51%

Lowers the grade

Explains the strengths and 36%

weaknesses of Al

22%

Cannot distinguish between
generated and my own text . 2%

8%

Reacts very negatively

23%

16%
Other
L
0% 10% 20% 30% 40% 50% 60%
Figure 6. Teachers’ reactions to the presence of Al-generated texts in students’ assignments
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic¢.

Jlist 3¢ hekTHBHOTO HHOS3BIYHOTO 00meHus1 ¢ UM Ba)HO yMeTh COCTaBUTH 3a-
npoc Ha WS, TlonyueHnHble qaHHBIE TTOKA3BIBAIOT (pUC. 7), YTO BBIMOJIHEHUE STOTO
BUJa pabOTHl BBI3BIBAET y CTYAEHTOB HaubOosbliue TpyaHOCTH. [Ipu 3ToM verko
BUJICH Pa3jIMYHbIM XapakTep T'MCTOTpamMM, MOJyYeHHBIX JaHHBIX. Bribopka poc-
CUICKUX CTYIEHTOB OTIMYAETCS JAOCTATOYHO OJHOPOJHBIM paclpeiesieHUEM II0
BceM mokazarensiM. [t cepOCKHUX CTy[IeHTOB OCHOBHAS CIIOKHOCTH 3aKIIIOYACTCs
B TOM, YTOOBI TOOUTHCS TOYHOCTH (POPMYIINPOBKH.

B yem ans Bac 3akno4aeTcsi OCHOBHas CMOXHOCTb COCTaBIeHUsA npoMnToB Ha UA?

1 Poccus [l Cep6us

17%

He Mory f06MTLCA TOMHOCTH

opmynupoBku 40%

§|

He xBartaer 3HaHu¥ no

rpammaruke 14%
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COCTaBneHus NpoMNToB - 6%
HeTt pocrarouHoro onbita
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Puc. 7. OCHOBHble TPYOHOCTM CTYAEHTOB NPW COCTaBNEHUN 3anpocoB Ans npunoxennin MU Ha NA

Ucto4Huk: co3paHo O.M. KosapeHko, A.[l. PUcTnBoesum.
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What is the main difficulty for you in creating prompts in a foreign language?

[ Russia [l Serbia

17%

Cannot achieve precise wording "
40%

-
N
BN

Lack of grammar knowledge

14%

8
BN

Insufficient vocabulary -

22%

Unfamiliar with prompt engineering

techniques 6%

22%

Not enough experience
14%

6%
Other

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 7. Key challenges students encounter when creating prompts for Al tools in a foreign language
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic¢.

[lo maHHBIM ompoca, JHIlb HE3HAYUTENIbHAs 4YacTh CTYACHTOB POCCHUUCKHX
1 cepOCKUX BYy30B HCIOJB3YyeT Bo3MOKHOCTH MW 1y TpeHUPOBKU CBOEH yCTHOM
peun — 16 u 26 % cooTBeTCTBEHHO (puc. §).

OnHako CTYIEHTHI BUIAT MO3UTUBHBIA MOTEHIIMAT MOJOOHOTO OOIICHHS IO
MHOTUM Mapamerpam (puc. 9) — OT JOMOJHUTEIBHON MPAKTUKH U TPEHUPOBKHU
B MOCTPOEHUU (hpa3 10 CHATUA psila ICUXOJIOTHUYECKUX TPYAHOCTEH (cTpecc, S3bl-
KOBOI1 Oapbep, HEYyBEpEHHOCTh B cele).

[TpakTyecku Kax/blii BTOPOIl CTyIeHT OTMETHII (pOpPMaIbHBIN XapakTep OTBe-
TOB 4ar-00TOB, YTO HE yoBIeTBOpsieT yuamuxcs (puc. 10). OqHako MUHUMAIBHOE
KOJIMYECTBO CTYACHTOB OTMEUAET, YTO MAIIMHHBIN OTBET HE COOTBETCTBOBAJ UX 3a-
pocy.

O6LwaeTech /1M Bbl C BUPTYalbHbIM co6eceHUKOM Ha VSl ans pa3roBopHOM NPakTUKN?

! Poccusa = Cepbus

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Puc. 8. Vicnonb3oBaHne CcTyAeHTaMu npunoxenuin U ans cosepLueHCTBOBaHMS KOMMYHUKATUBHBIX
HaBbIKOB

UcTtoyHuk: cozpaHo O.M. KosapeHko, A.[l. Puctnsoesmy.
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Do you communicate with a virtual assistant in a foreign language for conversation practice?

! Russia  Serbia

16%
Yes

26%

83%

No
74%

Other l [

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 8. Student engagement with Al tools for strengthening language interaction skills
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic.

CreHeprpoBaHHBIE TEKCTHl YCTPAUBAIOT POCCHICKUX U CEPOCKHX CTYIECHTOB
MOTOMY, YTO OHU SKOHOMST uX BpeMs (63 u 50 % coorBercTBeHHO). [IpakTHuecku
KaXXJIbIi TATBIA cepOCKuit 1 15 % ONpONIEeHHBIX POCCHICKHUX CTYACHTOB CYHMTAIOT,
YTO TaKHe TEKCThI COJEPIKAT MEHBIIIE OIIHOOK.

OO0yuarommecst XoTenu O0bl, YTOO0BI HelipoceTH pu u3ydeHuu M5 momoranu um
B IIPaKTUKE MUCHbMEHHOTO OOLIEHUs, MOUCKE MHPOPMALUH, NTEPEBO/IE, COCTaBIIE-
HUU UHTEPECHBIX 33JaHUN, IPAKTHUKE TOBOPEHUS], COCTABJICHUH ITUIAHOB IIPE3EHTa-
LMH, IICBMEHHBIX TEKCTOB, OpraHU3alu MIPOECKTHOM JeATenbHocTH. OHU cunTa-
0T, 4TO IIPENOJABATENIN MOTYT T€HEpUPOBATh 3a1aHus ¢ nomousro M. Hekotopeie
CTYJIEHTBI OTKa3bIBatOTCs OT nomouu M.

B uem Bbl BUAUTE NONb3y OGLUEHUS C YaT-60TOM Ha UA:

" Poccus [ Cep6us

[ononHUTensLHO TPEeHUpyHCh 25%

ucnonb3oBatk US B peun

21%

20%

Yuychk cTPoUTh thpasbl

18%

MomoraeT npeofoneTb A3bIKOBON 20%

Gapeep 25%

16%

=
E

=
peTaro yBep Tb

25%

13%

CHuXalo cTpecc

1%

5%

Apyrou

53

5% 10% 15% 20% 25% 30%

Puc. 9. MHeHVs CTYEHTOB 0 JOCTOMHCTBAX BUPTYaNibHOrO 06LLEeHUs ¢ YyaT-60ToM Ha A

Ucto4Huk: cospaHo O.M. KosapeHko, A.[l. Puctnsoesu.
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What benefits do you see in communicating with a chatbot in a foreign language:
[0 Russia [ Serbia

25%

Additional practice for speaking

20%
Learning to construct phrases

Helps overcome the language barrier

25%

>
B

Gaining confidence
25%

13%

Reducing stress
1%

5%
Other

0% 5% 10% 15% 20% 25%

Figure 9. Student perceptions of the benefits of chatbot-based interaction in a foreign language
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic¢.

30%

B cooTrBeTcTBHU € MONMYy4YE€HHBIMU AAHHBIMU CTaHOBATCS Oojiee OYEBUIHBIMU
HarpasiieHus U GopMbl paboTHI IIpernogaBaresieil Ha sTane uaterpaunn MU B npak-

TUKy 00yuenus VS1.

1. ITockonbky ocHOBHas Macca cTyaeHToB (80 %) uHTEepecyeTcs: BOIpocaMu
WU B n3yuyenuu M4 u yxxe ucnonssyer npuwioxkenus MU, To npenonasaresnsMm cie-
JyeT OCYIIECTBIIATh NOCTOSHHBIH MOHUTOPUHI MHHOBAIMNA B 3TOW 00JacTh M CO-

BCPHICHCTBOBATH CBOU I_II/I(prBLIG KOMIICTCHIIMH.

YcTpauBaeT nu Bac cogepxaHue oTBeTOB YaT-6ota Ha UA?

1 Poccus [ Cepbusa

[Aa, oTBeTLI NOTNYHBLI U 30%

coaepxarenbHbl

24%

47%
He BrionHe: oreeThbl hopmanbHbl

He BnonHe: He cnoco6GcTByOT

MoeMy pasBUTUIO

48%

16%

Hert, oTBeThI He COOTBEeTCTBYIOT . 2

el B
Hrn B

0% 10% 20% 30% 40% 50%

10%

60%

Puc. 10. CteneHb yAOBNETBOPEHHOCTU CTYAEHTOB COAEPXATENIbHOM CTOPOHOM 06LLIeHNs ¢ YaT-6oTammn

Ucto4Huk: cogdpaHo O.M. KosapeHko, A.[l. PUcTnBoesu.
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Are you satisfied with the content of the chatbot’s responses in a foreign language?
" Russia [ Serbia

30%

Yes, the answers are logical and

meaningful 249,

47%

Not quite: the answers are too

formal 48%

10%

Not quite: they do not help my

development 16%

No, the answers do not match the . 3%

Other

10%

-~

0% 10% 20% 30% 40% 50% 60%

Figure 10. Students’ satisfaction with the content quality of communication with Chatbots
Source: created by Olga M. Kozarenko, Ana D. Ristivojevic.

2. AxtuBHoe oOpaienue ctyneHtoB k MW mis moucka nnpopmaruu Tpedyer
OT TIPETIo/IaBaTeIsl MOBBIIIEHHOTO BHUMAaHUS K (POpMUPOBAHNIO HHPOPMAITHOHHBIX
HaBBIKOB Ui B3aumozeiictsust ¢ UN. Crenyer pa3bsCHITH yUaluMCs:
e crenuduKy reHepanud WHOOPMAIMHA W3 UMEIOIIUXCs 0a3 MaHHBIX — HX
HCTOYHHKH, TOCTOBEPHOCTD, IIEJH U T.1.;
Hann4ue (PaKTOITOTHIECKUX OIMMMOOK B CTEHEPHPOBAHHBIX TEKCTAX;
oTcyTcTBHe B 0asze qaHHbx MU cBeneHmit mocieqHux JerT;
BaYXKHOCTHh KPUTHUYECKOTO ITOIX0/Ia K CTeHEPHPOBAaHHOMY KOHTEHTY
BOMIPOCHI STUKU B UHTEPHETE;
0COOEHHOCTH COCTaBIICHUS 3arpocoB Ha M s nmomyveHus: u yToYHEHUs
3arnparirBaeMoil nHpopManuu;
e crnabeie mecta MM mo rerepanmu nndopmaruu (Hapumep, mpu opopmiie-
HUU CCBUIOK Ha UCTOYHUKH).
3. C yuetom Toro, uto oT 66 10 83 % omnpomennsix npuderatot k MU mis co-
CTaBJICHUS MTUCbMEHHBIX TEKCTOB, B TOM YHUCIIE MTPE3EHTAIUH, 11eJIeCO00pa3HO:
® IIEPEHOCHUTH Pa0OTHI MO MPAKTUKE MCBMEHHOTO TPOIYINPOBAHHS TEKCTOB
Y KOHTPOJIS 3HAHUHM U YMEHUU B 3TOM 00nacT B aynuropuu (popmar — pyd-
Ka, Oymara);
® TMPOBOJUTH HA 3aHATHIX aHAJN3 CTeHEPUPOBAHHBIX Ha VS TEKCTOB 1ist BBI-
SIBTICHHS UX CJIA0BIX U CHIIBHBIX CTOPOH;
® JCMOJB30BaTh TPUIOKEHHS HAa OMNpPEICTICHHE OPUTHHAIBLHOCTH TEKCTOB
Y 3HAKOMHTHCS C MTOTEHIIMATFHBIMU ()OPMaMU MOIIICHHUYECTBA;
® W3yyarh MOTEHIHA NMpuiokeHuit U, renepupyromumx TeKCThl, A epco-
HAJIM3UPOBAHHOTO OOYyUEHHS U CAMOCTOSTEIbHOW PaOOTHI.
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4. YuaursiBas, uyTo 92 % CTYIE€HTOB UCIBITHIBAIOT TPYIHOCTHU 10 COCTABIECHUIO
rpoMnToB Ha Ml Ha 3aHATHAX, pEKOMEHyeTCs:

® BBOJAWTH HOBBIE TUIIBI 33IaHUM JUIsl TOHUMaHUS AJITOPUTMA B3aUMOECHCTBUS

¢ NU; nnst hopMyarpoBKH KOPPEKTHBIX 3anpocoB Ha WSl yuarmecs: 1omKHBI
YMETb BBIOMpATh KIIIOYEBBIE CJIOBA JJISi COCTABJIEHHS 3apoca, COOTHOCHUTD
CBOM 3aIlIpOCHI C IOCTABJICHHOMN LIEJIbI0, UMETh PACLIMPECHHBIN CIIOBAPHBIN
3arac o TeMe UCCIEI0BaHUs, BIaJIETh IPAMMaTHYECKUMH KOHCTPYKIHUAMU
U1 KOPPEKTHOTO MOCTPOCHUs (pa3 3anmpoca (yMETh CTPOUTH BOIPOCUTEIb-
HbIE NIPEIIOKEHNS, BIIAJIETh MACCUBHBIMU KOHCTPYKLIHUSMH, 3HAaTh CPEACTBA
MOJAJIbHOCTH, YMEThb CTPOUTH YCIIOBHBIE IPUAATOYHBIE MPEII0KEHUS
U T.J.), BBIIETATh IIABHYIO M BTOPOCTENEHHYI0 MH(pOpMAIMIO, TOHUMATh
3HauUe€HHE KOHHEKTOPOB, COONIOATh CUCTEMHOCTh M TMOCIEIOBATEILHOCTD
B IOCTPOEHUH 3aIPOCOB, YUUTHIBATh COLIMOKYJIBTYPHBIN aCIIEKT IPU 3aIpo-
ce uH(popMaInu;

® TOOLIPATH UCCIEAOBATEIBCKYIO AESATEIBHOCTh CTYAEHTOB JUIsl TIOHUMAHUS

B3aumogerctausa ¢ M.

5. C yueToM ¢1ab0ro MCIONb30BaHUS CTYACHTAMH TPEHAXKEPOB JISl IPAKTUKU
YCTHOM pe4M MPEernojaBaTessiM CIeIyeT U3ydaTb UX BO3MOXKHOCTU U PEKOMEHJIO-
BaTh COOTBETCTBYIOIINE MPHUIIOKEHUS JIJIS1 CAMOCTOSITENILHOM paboThl.

Ecnu conocTaBuTh (PakThl O UCMOIB30BaHUIO cTyeHTaMu MU B pa3HbIX cTpa-
Hax, T0 B Poccun u CepOun BO MHOTOM MPOSIBISIOTCS 0OIIMe TEeHAEHIUH, YTO T10-
3BOJIIET UCIOJIB30BATh 3TOT OMBIT B 00pa30BaTEILHOM MIPOCTPAHCTBE JABYX CTPaH.
OpHako 3aMeTHBI M HEKOTOpBIE pa3NUyMsi, CBSI3aHHBIE C OCOOCHHOCTSIMU HaIUO-
HaJBHBIX CHCTEM 00pa30BaHMS.

[TomyueHHble SMIIMpPUYECKUE JAaHHbBIE MO3BOJSIOT BbIpalOaThiBaTh CTpaTeruu
pabotsl penonasareneit M5 B mepuoxa Tpanchopmanum o0pa3oBaTebHBIX MPaK-
TuK [12; 13] mpu coxpaHeHHH aKTUBHOU posu oOydaemoro [14; 15] u opueHnTanueit
Ha TYMaHUCTUYECKHIA TTOAX0/ B oOy4yeHu# [ 16].

3akirouenue. [Ipu3HaBas BaJKHOCTh KOHKPETHBIX MPEIaraéMblX peKOMEHIa-
1IUi1, B OCHOBE Pa3pabOTKH CTPATETHH JAEATEIbHOCTH MPETOIaBaTeNsl U €ro B3auMo-
otHomeHusAx ¢ MM npexie Bcero JOMKEH J1€KaTh MEPECMOTP U OCMBICICHUE MHU-
POBO33pPEHUECKIX ACIEKTOB, CBS3aHHBIX C TEM, UTO B Onmxaitmem Oymnymem WM
MOJKET MPETEHI0BaTh Ha POJIb TPETHETO CyObheKTa 00pa30BaTeNIbHOTO Mpoliecca.

IIpu 5TOM MO-IIPEKHEMY aKTyaJIbHBIM OCTAECTCS PUHLUI POCCUNCKOMN IHIaK-
TUKU 00 aKTUBHOM MO3UIIMU yUYaIIerocsl U BAXKHOCTH (POPMHUPOBAHMSI Y HETO CaMo-
CTOSITEJIBHOCTU MBILUIEHUS U KPUTHYECKOTO BOCIIPUATHS. B HOBBIX yCIOBHUSAX pa3-
BUTHsA TeHepatuBHOro MU, korna y CTyaeHTOB, MOPOM, CO3MAETCS UILTIO3HS, YTO BCE
OTBETHI JISKAT Ha TIOBEPXHOCTH, MBI TOJDKHBI CTPEMHTHCS K TOMY, YTOOBI ydaInuecs
HE yTpauuBaJld CBOCH CITOCOOHOCTH AyMaTh. [loaTOMy, BRIOMpas METOMIbI pabOTHI,
0coboe BHUMaHME CIEIyeT yAETSATh TeM, KOTOpPbIe CTUMYIUPYIOT aBTOHOMHOCTb
MBIIIJICHHSI, Pa3BUBAIOT KOTHUTUBHBIE CIOCOOHOCTH yUalIUXCsl, KPUTUYECKOE BOC-
MPUATHE, TO €CTh BCSIUECKU CIIOCOOCTBYIOT YCHIICHHIO CYOBEKTHOCTH 00y4aeMoro
B 00pa3oBaTeILHOM IpoLecce.
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MpbI JOTKHBI BUJIETh pE3yabTaT cBoel paboThl B (HOPMUPOBAHUN TapMOHUYE-
CKM DPa3BUTOM, TYXOBHOM JIMYHOCTH M TOATOTOBKE Oymyiero mpodeccuoHana
B CBOEH 001acTH, YMEIOLIETO UCIOIb30BaTh HOBbIE TEXHOJIOTUYECKHE BO3ZMOXKHO-
CTH Ha 0J1aro 4ejaoBeYeCTBa.
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AnHotauus. [locmarnosxa npodiemsi. B COBpeMEHHOM BYy30BCKOM OOYYE€HHH YCTOWYHMBO pac-
TET MOTPEOHOCTh B MaclITaOMPYyeMbIX M HOPMAaTUBHO KOPPEKTHBIX (POHAAX OIIEHOYHBIX
CpenCcTB, 00eCIIeUNBAIOIINX OOBEKTHBHYIO TPOBEPKY CHOPMUPOBAHHOCTH KOMIICTEHIINH H CO-
OTBETCTBHUE aKKPEAUTALMOHHBIM TpeOoBaHusAM. [IpakTuka nokaspBaeT qeuuT yauduuupo-
BaHHBIX MPOLEAYDP U 3HAYUTENbHbIE TPYA03aTpaThl IPU PyYHOH pa3paboTKe 3a/1aHuil, a TaKkKe
pa3Nnuuns METOIMICCKUX TTOIXO0I0B MeX Iy Kadenpamu. Ha atom poHe BocTpeOOBaHBI TEXHO-
JIOTUM TEHEPATUBHOTO UCKYCCTBEHHOT'O MHTEIIJICKTA, IIO3BOJISIOIINE YCKOPSTH MTOJITOTOBKY pas-
HOTHUITHBIX 33/1aHUl 06e3 CHMKEHHUs uX KadecTBa. Memooonozus. VicciaenoBanue onupaercs Ha
MIPUHITAITEI KOMITIETCHTHOCTHOM MOJIETH OLIEHUBAHMSI U apXUTEKTYpy TpaHchopMepoB (Mexa-
HU3M BHHUMaHHMsI) KaK TEOPETHUYECKYIO OCHOBY IeHepalruu 3ajanuil. [Ipeanoxen BOCIpor3Bo-
JUMBIH anropuT™: cnenudukanus GoHI0B OLEHOYHBIX CPEICTB B MIPUBS3KE K MAaTPUIE KOMIIE-
TEHIUH U paboYHX MPOTpaMM TUCIUILIINH; HHXKCHEPHUS 3alIPOCOB C TPEOOBAHUSIMHE K TOUHOCTH
U CTPYKTYpE; reHepalysi; SKCIepTHas Bepu(HKalKs U MUJIOTHOE TECTUPOBAHUE; JopaboTKa
U uHTerpauus. AnpoOamus npoBeeHa Ha MaTepualie JUCUUIUITMHBI « AJITOPUTMbI HEUPOHHBIX
cereit» HampaBieHus «bmsaec-mH(GOopMaTHKay. CHOpMUPOBAHEI TECTHI C BEIOOPOM OTBETA, 3a-
JIAHUSI HA COOTBETCTBHUE M ITOCIJICIOBATEIBHOCTD, & TAKXKe KEHCHI ¢ UcnpasieHueM koaa. Ore-
HUBAJINUCh TPYHA03aTPaThl, MOHATHOCTh, YPOBEHb CIOKHOCTH M COAEpKAaTelbHas BaJIUIHOCTb.
Peszynomamut. T1omxox MO3BOIII CYIIECTBEHHO COKPATUTh MUK pa3padOTKH: TeHepanus OaHka
3a11aH1/1171 3aHAJIa 94aCbl BMECTO THUIIMYHBIX HECKOJBKHX ,Z[Heﬁ; 10 UTOraM B q)OH,Z[ OLICHOYHBIX
cpeacT BkitoueHsl 50 BornpocoB. M3 120 creHepupoBaHHBIX MO3ULIUN PEAAKIIMOHHBIX [IPABOK
notpeboBany 17 BOIPOCOB U 23 OTBETa; anpoOarysi ¢ yuacTHEM CTYJICHTOB TIOKa3ajia BEICOKYIO
MOHSITHOCTH (POPMYJTUPOBOK IIPH CPEIHEM U BBICOKOM YPOBHE CIIOKHOCTH, @ DKCIIEPTHAS OLICHKA
MOATBEPMIIA COOTBETCTBHE COJACPIKAaHUS LIESIM TUCIUIUIMHBI U TPeOOBaHUAM OOBEKTHUBHOCTH.
3aknrouenue. TlpencraBieHHas METOAMKAa OOECICUMBACT BOCIPOU3BOAMMOE (OPMHUpPOBAHIEC
(I)OHIIa OLICHOYHBIX CPCACTB, CHUIKACT TPYAOCMKOCTH MOATOTOBKU MaT€pHaioB W MOBBINIACT
YIPaBIIEMOCTbh KayecTBa OLEHUBAHUS B YCJIOBHUSAX aKKPEIUTALMOHHBIX MPOLENyp. YHHUBEpP-
CAJIFHOCTH TIONIXO/A ITO3BOJISIET PACIIPOCTPAHSITH €r0 HA WHBIC TUCHUIUTMHEBI TIPH aJarTalui
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crienuQuKaui 1 mabaoHOB 3anpocos. lIpakTudeckas EHHOCTh YCWIINTCS IPU WHTETpaluu
¢ Learning Management System ¥ mpoleaypaMi BHyTPEHHET0 KOHTpost kadecTsa. [lepcrek-
THUBBI CBA3aHBI C PACIIMPEHHEM IICHXOMETPHIECKOI TPOBEPKH (HaAEKHOCTb, CIIPABEUINBOCTS),
pa3paboTKoi MPEeAMETHO-OPHEHTHPOBAHHBIX OMOIHOTEK 3aIPOCOB U JaJIbHEHIIIeH aBTOMAaTH3a-
[Mel aHAJIMTHKH Pe3yJIbTaTOB.

KuroueBble c/jioBa: KOMIETEHTHOCTHAS MOJICIIb OIICHUBAHUS, aKKPEAUTAIIMOHHAS SKCIIEPTH3a,
WHKEHEPHS 3alPOCOB, CIICIH(DUKAIHS OLIEHOYHBIX MAaTePHAIOB, MEXaHH3M BHUMAHUS, TPAHC-
(opMepbl, BATHIHOCTh, HAICKHOCTD

Bkaan aBropos. /.M. Hazapoé — KOHLIETIIMS, TU3aliH U pa3padOTKa METOAOIIOTUN HUCCIIEI0Ba-
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HBIX aJITOPUTMOB, COOp, BepuUKaI¥sl, aHATTN3, CHHTE3, aIMUHUCTPUPOBAHNE M BU3YaTTU3AIIHS
JAaHHBIX. Bce aBTOpBI pOowIH U 000pHIIM OKOHYATEhHYIO BEPCHIO PYKOIIHCH.
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A methodology for using large language models to compile
assessment tools in higher education

Dmitry M. Nazarov?®, Svetlana V. Begicheva

Ural State University of Economics, Ekaterinburg, Russian Federation
Eslup20005@mail.ru

Abstract. Problem statement. In modern university education, there is a steadily growing need
for scalable and normatively correct assessment tools that ensure objective verification of the
development of competencies and compliance with accreditation requirements. Practice shows
a shortage of unified procedures and significant labor costs in the manual development of tasks,
as well as differences in methodological approaches between departments. Against this back-
ground, generative artificial intelligence technologies are in demand, allowing to accelerate the
preparation of different types of tasks without compromising quality. Methodology. The study
is based on the principles of the competence-based assessment model and the architecture of
transformers (attention mechanism) as a theoretical basis for task generation. A reproducible
algorithm is proposed: specification of assessment tools in relation to the matrix of competen-
cies and work programs of disciplines; query engineering with requirements for accuracy and
structure; generation; expert verification and pilot testing; refinement and integration. The pilot
was conducted on the material of the discipline Neural Network Algorithms of the Business
Informatics direction. Tests with multiple choice answers, assignments for compliance and se-
quence, as well as cases with code correction were formed. Labor costs, comprehensibility,
level of complexity and content validity were assessed. Results. The approach made it possible
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to significantly shorten the development cycle: generation of the task bank took about hours
instead of the typical several days; as a result, 50 questions were included in the assessment tool
fund. Of the 120 generated positions, 17 questions and 23 answers required editorial correc-
tions; the pilot with the participation of students showed high comprehensibility of the wording
at a medium and high level of complexity, and the expert assessment confirmed the compliance
of the content with the goals of the discipline and the requirements of objectivity. Conclusion.
The presented methodology ensures reproducible formation of a fund of assessment tools, re-
duces the labor intensity of preparing materials and increases the manageability of the quality
of assessment in the context of accreditation procedures. The universality of the approach al-
lows its extension to other disciplines by adapting the specifications and query templates. The
practical value is enhanced by integration with Learning Management System and internal
quality control procedures. Prospects are associated with the expansion of psychometric testing
(reliability, fairness), the development of subject-oriented query libraries and further auto-
mation of results analysis.

Keywords: competency-based assessment model, accreditation expertise, query engineering,
assessment materials specification, attention mechanism, transformers, validity, reliability
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IlocTanoBka npoodsemMbl. AKTyaIbHOCTh HCTIOIB30BaAHUS OOJBIITUX S3BIKOBBIX
moneneit (LLM) mnsa cocraBnennst houaos oneHouHbix cpencts (POC) B oOpaszo-
BaTeJIbHOM IIpoliecce 00ycloBlIeHa HEOOXOAMMOCTBIO MOCTOSSHHOTO MOBBILICHUS
KadyecTBa U 3PEKTUBHOCTH MPOBEPKH 3HAHUM CTYIEHTOB KaK B paMKaX IMPOMEXY-
TOYHOM aTTecTallnu, TaK U co CTOPOHBI PocoOpHaa30pa — yIIOJIHOMOYEHHOTO Opra-
Ha MunucrepcTa oOpa3oBanus. B ycnoBusix coBpeMeHHBIX TpeOOBaHUN TPU TPO-
XOXKJIECHUH TPOIEeTypbl aKKpeAuTaluu oOpa3zoBaTelbHble OpraHU3alUuu O0S3aHbI
o0ecrednBaTh IPOBEPSIIONINIA opraH (OHIaMU OLIEHOUHBIX CPEJICTB AJIs IPOBEPKU
Ka4yecTBa 3HAHUH CTYACHTOB MO MPO(hecCHOHAIBHBIM KOMIIETEHIIUSM. ABTOMAaTH3a-
IIMsl TPOIECCa CO3[aHUsl OLIEHOYHBIX MaTepuanoB ¢ momoribio LLM mo3BomseT
3HAYUTETFHO COKPATUTh BPeMs U TPYIO03aTpaThl MpernoaaBareiei, odecrneunBas
P 3TOM BBICOKYIO TOYHOCTh U pa3HOOOpa3ue 3a/1aHni, Kak 3To TpedyeTcs co CTo-
ponbl Pocobpuanzopa. Takue Monenu criocoOHbI TeHEPUPOBATh 3aAaHUS Pa3IHy-
HOI'0 YpPOBHS CJIOKHOCTH, aJallTUPOBAHHBIC IO MHAWBUAYAJILHBIC HOTpe6HOCTI/I
CTYJEHTOB, YTO CIIOCOOCTBYET HE TOJIBKO BBIIIOJHEHUIO TPEOOBaHMN HAJ30PHBIX
OpraHoOB, HO W OpPraHHU3allMU MpoIlecca NEPCOHAM3AIMN B paMKax 00y4eHHUsI CTy-
JICHTOB I10 PAa3JIMYHBIM HAIIPABJIICHUSM OakajaBpHuara U Maructparypsl. Paspador-
Ka U BHCAPCHUC MCTOJAUKHU COCTABJICHUSA SaIIaHI/Iﬁ IJid CTYACHTOB C IMOMOLIBIO
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LLM-moneneit B 00pa3oBaTeIbHBIN MPOIECC 0COOCHHO aKTyaJIbHBI B YCIOBHSX T10-
CTOSTHHO Pa3BHUBAIOIIUXCS TEXHOJIOTHH TUCTAHIIMOHHOTO U THOPUIAHOTO OOYUYCHUS,
KOTOpbIE HCIIOJIb3YIOT MHHOBAIIMOHHBIE MOJIX0/IbI B KOHTEKCTE MOAa4l U MPOBEPKHU
3HaHul oOyyaroruxcs. OTMETUM | TOT (DaKT, YTO MPUMEHEHHE OOJBIINUX SI3BIKO-
BBIX MOJIEJIEH B peKUME pealbHOr0 BpEMEHU MO3BOJIUT 00ECIIEYUTh COOTBETCTBHE
0o0pa3oBaTeNbHBIX MPOTPAMM COBPEMEHHBIM TPEOOBAaHUSAM pBhIHKA Tpynaa. Takum
obpazom, ucnonbszoBanue LLM miast coznanus @OC — BaKHBINA Iar K COBEPIIICH-
CTBOBAHHIO CHICTEMBI OLICHKH 3HAHWI M HABBIKOB CTYJIEHTOB B 00Pa30BaTEIbHBIX
OpraHu3alusx.

LLM — 510 MOI€1b, OCHOBAHHAS HA aPXUTEKTYPE HEMPOHHBIX CETEH, KOTOPBIE
oOyyatoTcsi Ha OOJBIINX 00bEMaX TEKCTOBBIX JAHHBIX JJISl TOTO, YTOOBI MOHUMATh
CEMAHTHKY TEKCTOBBIX 3alPOCOB U TEHEPHPOBATH TEKCTHI HA €CTECTBEHHOM SI3BIKE.
ApXUTEKTYpY HEUPOHHBIX CETEH, MCHOoJIb3yeMbIX B LLM-Mopensx, mpemioxuit
A BacBanu B 2017 1. 1 Ha3Basl TakoM TUIT UCKyccTBEeHHOTO MHTewiekTa (M)
tpanchopmepamu [1]. HecmoTpst Ha mmupokue BosmMokHoCTH LLM-Monenu B cde-
pe oOpa3oBaHUs, KOTOPBIC BKIIOUAIOT MEPEBO, PEIIOMUPOBAaHNE (CYMMUPOBAHUE)
TEKCTa, yMEHHE J1aBaTh OTBETHI HA BOIPOCHI, TEHEPUPOBATH KO/ Ha PA3HBIX S3bIKAX
MIPOrPaMMHUPOBAHUS K MHOTOE JIPYTOe, KOTUYECTBO MyOIHKAINHA B PEIICH3UPYEMBIX
u3naHusaX kak B Poccuu, Tak 1 3a py0exoM OrpaHUYEHo.

Poccuiickue aBropsr .. Epmunos, C.A. Xne6uukoB, T.H. FOquna B ocHOB-
HOM OTHUCHIBAIOT BO3MOXHOCTH TexHojorud GPT-3 u GPT-4, o0bscHSIOT, ToueMy
9TH MOJIENIH TIPOU3BEIH PEBOIOIMIO B oOnactu MU, a Takke aHATM3UPYIOT UX MPU-
MEHEHUE B Pa3IMYHbIX cepax esaTeIbHOCTH, HO He GOpMYITHPYIOT METOJUKY pa-
00THI ¢ 3 TUMHU UHCTpyMeHTaMu [2—4]. MHOXecTBO paboT 3apyOeKHbIX aBTOPOB,
B ToM uuciie S. Bubeck, V. Chandrasekaran, R. Eldan, J. Gehrke, E. Horvitz, E. Ka-
mar, P. Lee, Y. Lee, Y. Li, S. Lundberg, H. Nori, H. Palangi, M. Ribeiro, Y. Zhang,
K. Cheng, Z. Sun, Y. He, S. Gu, H. Wu, nocBs1ieHo pa3IH4HbIM SKCIIEPUMEHTaM,
CBSI3aHHBIM C MIPUMEHEHHEM OOIBIINX SI3BIKOBBIX MOJIETCH B MEAUIIMHCKOU aes-
TEIHOCTU. DTU YUYEHBIE BBISBIISIOT BO3MOXKHOCTH U orpanndeHuss LLM-moneneit
B chepe 31paBOOXpPaHEHHUSI, B YACTHOCTH 00CYKIAIOT Pa3INYHbIC ACTIEKThI UCTIOJb-
3oBanms I B mpodeccroHanbHON NESITEIBHOCTH XUPYPTrOB M JIETAIOT BBIBOJIBI
0 MPUOIIKEHUH K CO3/IaHUI0 OOIIET0 HCKYCCTBEHHOTO MHTEIIeKTa [5; 6]. B o0Opa-
30BaTeJIbHOM KOHTEKCTE MOKHO BBIIENIHTE uccienoBanus M. Firdaus, J. Wibawa,
F. Rahman, koTopsle 00CYyXIat0T BHEPEHUE MEeAArornuecKoil TEXHOIOTUHU TIepCco-
HaJIM3UPOBAHHOTO OOYUYEHHUS C y4eTOM 00pa3oBaTeIbHBIX MOTPEOHOCTEH MOKOJIe-
HUsl Z Ha IpUMEpE UCIOJb30BaHus npousBogHol or LLM-monenu — yara GPT
(texnonorust GPT-4) [7]. B padorax W. Gan, Z. Qi1, J. Wu, C. Lin, M. Parker, C. An-
derson, C. Stone, Y. Oh nemonctpupyercs, uro LLM-Moaenu MOTyT KaueCTBEHHO
BBITIOJHATH 3a/1a4M KJacCU(UKAIlMU, TEMAaTHUYECKOTO0 aHajin3a TEKCTa W aHallu3a
HACTPOEHUH, KOTOPBIE 3aT€M aBTOPBI UCIONB3YIOT JIJIS OIEHKH 00pa30oBaTeIbHBIX
TOCTHKCHHH, aHalIn3a 00paTHOM CBA3M B onpocax oOyuarommuxcs [8; 9]. Hamu 06-
Hapy>KeHO JUIIb oHOo uccienosanue J. Oppenlaender, R. Linder, J. Silvennoinen,
B KOTOPOM aBTOPBI OOCYKJIal0T METOAMKY CO3JIaHMsI 3aIIPOCOB (TIPOMIITOB) JIJIsI Te-
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HEpallMu PEJICBAHTHBIX OTBETOB CEpBUCAMHM, OCHOBaHHbIMM Ha LLM-monensx.
B sroii paGore aBTOpHI MPOBOAAT aHAIM3 TOAXOAOB K COCTaBJICHUIO 3alpOCOB
U TOTO, KaK pa3inyHble (POPMYIUPOBKH 3alIPOCOB K CEPBHCAM IO CO3IaHUIO U30-
OpakeHUI BIUSAIOT Ha KayeCTBO W KPEAaTUBHOCTb T€HEPUPYEMBIX TIpaduuecKux
(aiinos [10-12]. B poccuiickux UCTOYHUKAX TaKMX HAyYHBIX pabOT HaMu OOHapy-
KEHO He ObLIO.

Taxum 00pa3om, MOKHO KOHCTaTUPOBAThH (PaKT O TOM, YTO BOIIPOCHI UCTIOIB30-
Banust LLM-mozeneii B 00pa3zoBaresibHON cdepe ceronHsi OCTAIOTCS OTKPBITHIMU,
MOCKOJIBKY 3((EKTHBHOCTh Pa0OTHI TaKUX TEXHOJOTHH HEIOCTATOYHO H3ydeHA
U B POCCUICKOH, U B 3apyOexHOM Hayke. He cymecTByeT omyOIuKOBaHHBIX METO-
JUK ¥ IPUHIUIOB co3anus 3 ()EeKTUBHBIX 3aPOCOB K CEPBUCAM TAKOTO POAA.

Llenb cratbu — popMynHPOBKA MPUHIUIIOB HamUcaHus 3PPEKTUBHBIX 3arpo-
COB K OOJBITTNM SI36IKOBBIM MozessiM (LLM) 1 pa3paboTka METOAMKHA COCTABICHUS
(OHJIOB OIIEHOYHBIX CPEACTB JUIsl OLIEHKH YPOBHS CPOPMUPOBAHHOCTH KOMIIETEH-
IUH CTYAEHTOB 10 TpeboBanusiM PocoOpHaazopa.

MeTtopoJorus. i 1oCTHKeHNS 3asBICHHON 11eNTH ObLIN MPOaHATU3UPOBAHbI
COBpPEMEHHbBIE TEOPETUYECKHUE U TPAKTUUECKHE aCEKThI UCTI0NIb30BaHus LLM-mo-
neneil B 0Opa3oBaHWU, U3YyYEH MEXaHW3M BHHMAHUS, SBISIOIIUICS KIIOYEBBIM
KOMIIOHEHTOM TpaHC(HOPMEPHBIX HEUPOHHBIX ceTeil. B ocHOBe paboTh! Tpanchop-
Mepa JIeKUT MEXaHU3M BHHMaHUS, MMO3BOJSIOMIMKA MOAETH BBIACIATH Hambosee
Ba)KHbIE YACTH BXOJHOTO TEKCTa (3ampoca) mpu reHepanuu orseta. OH onepupyeT
Tpems marputiamu: 3anpocamu (Q), kirouamu (K) u 3nauenusimu (V). iist kaxxaoro
TOKEHA BXOJIHOM MOCJe10BaTeIbHOCTH BBIUUCISIOTCS COOTBETCTBYIOIINE BEKTOPHI,
a UTOTOBasl PEJIEBAHTHOCTH olpenenseTcss ymHoxkeHneM Q Ha K, 4to nomoraet mo-
TN COCPEIOTOUMTHCS Ha cMbIcie. 3HaueHus (V) HecyT dhakThuueckyro nHpopma-
LI1I0, UCTIOJIB3YEMYIO JJIsl TEHEpalMH OTBETA.

W3y4deHue u aHaJIN3 3TOr0 MEXaHW3Ma BHUMaHHMsI TO3BOJIMIIM aBTOpaM chopmy-
JMPOBATH MPUHLIUITEI HanUcaHus () (HEeKTUBHBIX 3arpocoB kK LLM-Moznensim.

1. UeTKOCTh M KOHKPETHOCTD (DOPMYITHPOBOK.

2. llenenonaranue B 00pa3oBaTeIbHOM KOHTEKCTE.

3. CTpyKTypHpOBaHHE 3aMpoca: KPaTKOCTh, IOTUYHOCTh, ICHOCTb.

4. Yuet crienuuKu 06pa3z0BaTeNbHOTO 3apoca U IeJIeBON ayAUTOPHH.

KomrmiereHTHOCTHBII noaXoA B 00pa30BaHUM MOIpa3yMeBaeT OILIEHKY cPOopMHU-
POBAaHHOCTH Y CTYJACHTOB NMPAKTHUYECKUX HABBIKOB M MPO(EeCCHOHATIBHBIX KOMIIe-
TeHIMil. QOHJT OLIEHOYHBIX CPE/ICTB KaXI0H NTUCIUIUIMHBI BKIIOYAET TE€CTHI C OT-
KPBITBIMU M 3aKpBITBIMU BOIPOCAaMH, KOHTPOJIbHBIE U MPAKTUYECKUE 3aJaHMs,
KEHChI M IPOEKTHI, MO3BOJISIONINE OObEKTUBHO U3MEPUThH YPOBEHB BIAJICHUS KOM-
METEHIUAMHU.

Cocrasnenne @OC BpydHYIO TPEOYET Cepbe3HBIX BPEMEHHBIX 3aTpaT U Hepe/l-
KO COIPOBOXKJIAETCSI PA3TUNUHBIMU TPYIHOCTSIMHU: OTCYTCTBUEM YHU(DUITUPOBAHHBIX
MOIX00B K (POPMUPOBAHUIO 3aJaHUI cpey MpernoaaBareiei pa3Heix Kadeap; He-
J0cTaueii MeTOANYECKUX MAaTEPUANIOB 110 HOBBIM JTUCIUITIMHAM; HEOOXOMMOCTHIO
COCTaBIIEHHUsI OOJIBIIIOTO KOJIMYECTBA TECTOBBIX BONPOCOB C BapUaHTAMHU OTBETOB;
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MMPOBEPKON KOPPEKTHOCTH JTAJIOHHBIX pemeHuid. [IpuMeHenne paspaboTaHHOM
HaMH TIOIIAaroBOM METOJWKM, OCHOBAaHHOW Ha wucHmoab3oBaHum LLM-monenei,
YCTpaHsAeT MHOTHE U3 3TUX MPOOIEeM.

Dransl MpeII0KeHHON METOTUKH:

1) mOArOTOBUTENBHBIN — OMpPENEesIOTCS TUITBI OLIEHOYHBIX CPEACTB U JAUCILIHU-
TUTHHBI, OPMHUPYIOIIHNE 3aJaHHYI0 KOMIIETCHIINIO;

2) co3aaHue OIIEHOYHBIX 3a/laHui — POPMYIUPYIOTCS CTPYKTYpUPOBAaHHBIE 3a-
npocsl (mpomnTsl) kK LLM-Monenuy;

3) renepans 3aJaHU — MOJIENb BbIIA€T BApUAHThI BOIIPOCOB U OTBETOB, KOTO-
pble IPOBEPSIOTCS U KOPPEKTUPYIOTCS (TIPH HEOOXOAUMOCTH);

4) Banumauus U TECTUPOBAHHUE — MPOBOAUTCS HKCIEPTU3A MPETOIaBaTENIIMU,
MUJIOTHOE TECTUPOBAHUE HA MAJIOW TPyTIe CTYACHTOB B cOOp 0OpaTHOil CBsI3H;

5) dopmupoBanue urorooit Bepcun @OC — BHECEHHE TPABOK U MHTETPAIUs
3ajaHuii B yuyeOHBIEe KypCHI.

Pesynbrarel U o0cyxkaenue. [Ipumepsl OONbIINX S3BIKOBBIX MOJAETIEH —
ChatGPT, pa3zpaborannsiii komnanueit OpenAl, Yandex GPT, ocHoBaHHBII Ha MO-
nemn YaLM (Yandex Language Model) ot Anaexc, u GigaChat ot xopropamuu
Coep. Ilocrnennre aBe SIBISIOTCS OJHUMHU M3 KPYMHEHUIINX S3BIKOBBIX MOJETEH,
aJIalITUPOBAHHBIX ISl TEHEpalMK TeKCTa Ha PyCCKOM s3bike. Bece mepednicieHHbie
MoJlenu B paboTe UCHOIB3YIOT apXUTEKTYpy TpaHcopMmepa, KOTopasl BKIFOUAET
B ceOs MeXaHW3M BHHUMAaHWS, TpEIHA3HAUYEHHBIN I KaueCTBEHHOW 00pabOTKH
TEKCTOBOTO 3arpoca. st Toro 4To0bl c(hopMyIupoBaTh MPUHLIUIIBI HATUCAHUS 3(-
(heKTHBHBIX 3aIPOCOB, HEOOXOAMMO Pa300paThCs, KaK YCTPOEH MEXaHW3M BHHUMa-
Hus. CaemnaeM 3To Ha KOHKPETHOM TpUMEpE.

Paccmorpum, kak GPT renepupyer otBer Ha Bompoc: «Kak paboTtaet mexa-
HU3M pacrpeeNieHus] Harpy3Ku B KOMITBIOTEPHBIX CETIX?»

MexaHu3M BHUMAaHHMSI TO3BOJISIET MOJIETH BBIACIATh HaOOJee BayKHBIE YacTU
BXOJIHOTO TEKCTa (3ampoca IMoJIb30Barelis) IpU reHepalii OTBETa. DTO IOMOTaeT
LLM-Monenu cocpeaoTOUNThCA Ha KIIFOUEBBIX AJIEMEHTaX 3alpoca U TeHepHupo-
BaTh 00Jiee TOYHBIE U PEICBAHTHBIC OTBETHI.

Korna mozens monydaer 3ampoc, oHa pa30MBaeT €ro Ha OTIEIbHbIE TOKEHBI
(crmoBa wiH 9acT cnoB). J{7Ist KaK0T0 TOKEHA BEIYHUCIISIOTCS TPU MATPHIIBL: 3aIIpo-
col (Q) — MpeaCTaBISAIOT TEKYIIMI TOKEH M €ro KOHTEKCT, Kak ObI 3a/1aBasi BOIPOC,
Ha 4TO cleayeT oopatuth BHuManue; kioun (K) — comepikar nHbopmaImio o Bcex
TOKEHAX B MOCIIE0BATEIILHOCTH, BBICTYTIAsl B POJIUM «OTBETa» Ha 3aIllpoOC; 3HAYCHUS
(V) — xpansat paxktudeckyro HHPOpMAIHIO, KOTOpast OyAeT UCIIOIb30BaATHCS IS Te-
Hepauuu oteta [ 13—15].

1. Toxerm3arus. 3ampoc pa3OUBaeTCs Ha TOKSHBI: [«Kak», «paboTaeTy, «Mexa-
HU3M», «PacTIpeieTICHUS», KHATPY3KI», «B)», KKOMIIBIOTEPHBIX», «CETAX», «?»].

2. Boruucnenue Q, K u V. Ot MaTpuilbl OMOTalOT MO ONpPEEsaTh, Ha
KaKHe 9acTH TEKCTa HY)KHO OOpaTuTh BHUMaHHE MTPH 00pabOTKe KaXKI0TO TOKEHA.

[TpocThIMU cTOBaMH, MEXaHU3M BHUMAHHS IOMOTAET MOJETHU TOHAThH, KaKue
YacTH 3arpoca BasKHbI JJIsl TOHUMaHUs cMbICiIa U (POPMUPOBAHUS OTBETA.
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[IpuBenem nmpuMepbl 3HAYCHHIA.

e Toxken «Kax»: Q: [0.5, 0.1, —0.3] — npeacTaBisieT KOHTEKCT U CMBICT TOKEHA
«kak»; K:[0.4,0.2,—-0.1] — onpenenser BaKHOCTb IPYTUX CIOB OTHOCUTEIb-
HO TOokeHa «kak»; V: [0.7, 0.0, 0.4] — xpaHuT ¢axTudecKyro nHHOPMAIUIO
O CJIOBE «KaK».

e Token «pabotaer»: Q: [0.6,—0.2, 0.8]; K: [0.5,-0.1, 0.6]; V:[0.9,-0.4, 0.3].

e TokeH «mexanuszmy»: Q: [0.7,0.3,-0.5]; K: [0.6,0.1,-0.2]; V: [1.0, 0.2, -0.1].

Uwucna, ykazaHHbIE B IPUMEPE, HAXOASATCS. HA OCHOBE BECOB, KOTOPBIE MOTyYa-
IOTCSI BO BpeMs TIporiecca o0ydeHusl (TPEeHUPOBKH) Ha OOJIBIINX 00beMax TEKCTOB,
4TOOBI MOZIENb B JAaJbHEHIIEM MOTIa Y(GEKTUBHO ONPEIENATh KOHTEKCT U 3HaYe-
HUE CJIOB B Pa3HbIX MpeiokeHusX. B npouecce o0yueHus Moienb ONTUMHU3UPYET
9TH Beca, YTOOBl MUHUMHU3HUPOBATh OIIUOKY MpeICKa3aHusl.

B KoHEYHOM UTOre 3T BBIYUCICHUS MPUBOIAT K CO3/IaHUIO YUCIIOBBIX BEKTO-
poB Q, K u V, koTopbie 3aTeM HCIONb3YIOTCS B MEXaHU3ME BHUMAHMS JIJISl OTIpe-
JICJIEHUs] PEJIEBAHTHOCTH M 3HAYMMOCTH Ka)/I0ro TOKEHa (CJIOBa WJIM €ro YacTH)
B KOHTEKCTE BCETO MPEIJIOKECHHUSL.

Monens BeUMCIsICT BHUMaHHE (attention) kak mpowusBeneHue 3ampocoB (Q)
u xmoueit (K). 9To moMmoraer onpeneanTs, HACKOJIBKO KaXk/Iblii TOKEH BaXKEH B KOH-
TEKCTE JAPYTUX TOKEHOB 3ampoca. Hanpumep, eciu TOKeH «MeXaHU3M» UMEET BbI-
COKYIO B&KHOCTH Mpu yMHOkeHUU Q 1 K 10 cpaBHEHHUIO ¢ IpyTUMU TOKEHAMH, TO
MojIeJb OyzieT oOpaniarh OOoJbIIle BHUMAHUS Ha ATOT TOKEH MPU TeHEepalliy OTBETA.

3. T'enepanus orBera. [locne BBIYHMCIEHUS MMOKA3aTENsl «BHUMAHHE» MOJETH
ucrnonb3yet 3HaueHus (V) 11 GopMupoBaHus oTBeTa. B Hamem npumepe Mozeb
OyJeT yYUTBIBATh, YTO TOKEHBI «MEXaHU3M», «PACTIPEICIICHUS» U «HATPY3KW» SIB-
JISIFOTCS KITIOUEBBIMU ISl IOHUMaHMs BOIIPOCA, M Ha OCHOBE A3TOT0 T€HEpUPOBATh
OTBET, OIMCHIBAIOIINN, KaK padoTaeT MEXaHU3M pPaCIpPEIe/ICHUs HArPY3KH B KOM-
MBIOTEPHBIX CETAX.

4. OrBer LLM-Monenu. MexaHusm pacnpeleneHns Harpy3ku B KOMIIBIOTEp-
HBIX CETAX MpeIHa3HauYeH JJs PaBHOMEPHOTO pacipenesneHus Tpaduka MexIy
HECKOJIbKUMH CEpPBEpAMU WM y3JaMH, YTOOBl ONTHMHU3HPOBATH WCIOIH30BAHHE
PECYPCOB U MPENOTBPATUTH Neperpy3ku. OCHOBHbBIE METOABI BKIIOYAIOT OalaHCH-
pOBKY Ha ocHOBe cucteMbl DNS, ncnonb3oBaHus IpOKCH-CEPBEPOB U IPUMEHEHUS
aJTOpPUTMOB XemupoBanus [12].

Takum oOpa3zom, MexaHu3M BHUMaHUS W BbramcieHue Q, K u V mo3Bomstor
texHonorun GPT s dexTnBHO 00padaThIBaTh CIOXKHBIC 3aITPOCHl M TEHEPUPOBATH
TOYHBIC M HHPOPMATUBHBIE OTBETHI.

Hcxons U3 oMMCaHHOTO BhIIIE MEXaHU3Ma FreHepalii OTBETa Ha BOIPOC CTaHO-
BUTCS TIOHSATHBIM, KaK HEOOXOIMMO CTPOUTH 3arpoc moib3oBarelns k LLM-monenm,
peanmn3oBanHo GPT-TexHonoruu.

Kak noka3bIBaloT vcciieJoBaHusl, COJEPKaHKEe 3alIPOCOB MOJIb30BaTeNeH Urpa-
€T PeLIAIoUIYI0 POJIb B ONPEEIEHUH Ka4eCcTBa U TOYHOCTH OTBETOB, IMOJIy4aeMbIX
ot moaenu. [Toatomy nmpaBuiibHast HOPMYTUPOBKA 3aMpoca JI0JKHA OCHOBBIBATHCS
Ha OIpe/IeJICHHBIX NMPaBUIaxX U MPUHIUIAX.
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1. YeTKOCTh ¥ KOHKPETHOCTH (DOPMYITHPOBOK. ITOT MPHUHIIUI HEOOXOAUM ISt
TOT0, YTOOBI MOJIENIb MOTJIAa IPABUIBHO MHTEPIPETHPOBATH HHPOPMAITUIO MOIB30-
Barens. CieqyeT BKIFOUUTh BCE BAXKHBIE JI€TANIN, TAKUE KaK TEMA, YPOBEHb CIIOXK-
HOCTH, 1ienu 3aaanus. Hanpumep, 3anpoc: «Co3gaiTe TECT 10 MaTeMaTUKE IS
ydueHukoB 10 Kimacca, BKIIOYAIONIUH 3a7a4d Ha JIOTapru(Mbl, TPUTOHOMETPHIO U Be-
poatHOCTh. Kaxkioe 3aaHue TOMKHO UMETh OJUH IPAaBUJIBHBIM OTBET M YETHIpE
HETMPaBUIIbHBIX).

2. lenenonaranue B 00pa3oBareabHOM KOoHTeKcTe. HeoOxoaumo ykas3arh KOH-
TEKCT U LI 3alpoca, YTOObI MOJIENIb MOIVIa MOHATH, YTO OT HEE OXKUIAETCS B UTOTE
U CT€HEpUPOBATh PEJIEBAaHTHBIM U TOuHbIN 0TBET. IIpumep 3anpoca: «CocraBbre 3a-
J@HUS AJ11 UTOTOBOT'O HK3aMEHa 10 UCTOPHH /IS CTYZIEHTOB IIEPBOTO Kypca. Briroun-
T€ BOIIPOCHI O KJIFOUEBBIX COOBITHAX BTOPOit MUPOBOI1 BOWHBI M X 3HAYCHUM.

3. CrpykrypupoBaHue. TpeOyercss CTpyKTypUpOBaTh 3alpoc TaKUM 00paszoM,
94TOOBI MOZIETTH MOTJIA JIETKO OTNPEAICTUTD KIIIOUEBbIE ANIEMEHTHI. Mcronb3yiiTe Kpat-
KHe U sicHble npeiokenus. [Ipumep: «Pa3paboraiite 5 OTKPBITHIX BOIIPOCOB TSI
TecTa 1o 6uonoruu st 8 kiacca. Bompocs! 1OMKHBI 0XBaThIBaTh TEMBL: (DOTOCHH-
T€3, KJIETOYHOE JbIXaHUE, TCHETUKAY.

4. Yyer cieunuku 06pa3zoBaTeIbHOTO 3a1poca U IeJIEBON ayIuTOPHHU. 3arpo-
Chbl OT IIPENOJABATENEH JUIsl MOZENIM MOTYT BKJIFOYATh CIELNAIU3UPOBAHHYIO TEP-
MUHOJIOTHIO B (POPMYITUPOBATHCS OOJIee CI0KHO, B TO YK€ BPEMs 3alpOChl OT CTy-
JIEHTOB MOTYT ObITh Ooniee mpocThiMU. [Ipumep 3ampoca OT mpemnopaBaress:
«Pa3pabotaiiTe 5 OTKPBITHIX BOIPOCOB ISl K3aMeHa MO (U3UKE ISl CTY/IEHTOB,
BKJIFOYAOIIME 33J1a4y MO CHEHalIbHbIM pa3/iesiaM KBAaHTOBOM MEXAHUKU U TEPMO-
nuHamukny. [Ipumep 3anpoca ot cryznenTa: «Co3naiiTe KpaTKuil TECT U3 TpexX OT-
KPBITBIX BONPOCOB 1O ocHOBaM (pu3uku it 10 kimacca, BKIIOYAIOMIANA BOIPOCHI
0 3aKOHE COXPAHEHMsI SHEPTUN.

[IpuMeHeHne FTUX MPUHITUTIOB TOMOXKET 3 (DEKTUBHO MCTIOIB30BaTh OOIBIIIHE
SI3BIKOBBIE MOJIEJH JUISl CO3[IaHUsI KaU€CTBEHHBIX M PEJIEBAHTHBIX (DOHIOB OLIEHOY-
HBIX CPEJACTB, ylydlnas oOpazoBaTeNbHBINA Mpollecc U obecrneynBas aJeKBaTHYIO
OLICHKY 3HAHUU CTYJCHTOB.

KomrieTeHTHOCTHBII 101X0/1 B 00pa30BaHUH HAIIPABIIEH HA Pa3BUTHE Y CTYICH-
TOB KOHKPETHBIX 3HAHUH, YMEHUN U HABBIKOB, KOTOPBIE HEOOXOIUMBI JUISl yCIIeI-
HOTO BBIMOJIHEHUS MPOPECCUOHANBHBIX 3a/1a4 B TOU cdepe AesITeTbHOCTH, 110 KOTO-
poii mpoxoauT o0ydeHue. B 3ToM moxo/ie akIeHT JeaeTcst He TOJIbKO Ha YCBOCHUN
TEOPETHUYECKUX 3HAHUM, HO M HAa MX NPAKTUYECKOM MPUMEHEHUU NPHU PEIICHUH
npodecCHOHaNBHBIX 3a/1a4. DOH/IBI OLIEHOYHBIX CPEICTB MPEACTABIAIOT COO0H Ha-
00p MHCTPYMEHTOB, MpeIHA3HAYEHHBIX JJIS OLEHKU CPOPMHPOBAHHOCTU KOMIIE-
TEHIUH y CTYIEHTOB, KOTOPbIe pa3padaThIBAIOTCS B paMKax Kax1oi padoueil mpo-
rpammbl aucHUIUIMHEBL. DOC BKIIOYAIOT OONBIIOE KOJTHMYECTBO Pa3HOOOPA3HBIX
YIPaXXHEHWUH, IPEACTABIEHHBIX B BUJIE TECTOB C OTKPBITHIMH U 3aKPBITHIMH BOIIPO-
caMu, CUTYallMOHHBIX 3a/1a4, KeiCOB, KOHTPOJbHBIX PabOT, MPAaKTUYECKUX 3aJaHU,
MIPOEKTOB U JIp., KOTOPBIE, I0 MHEHHUIO Pa3padOTUnKa, MTO3BOJISIOT OOBEKTUBHO U3-
MEpUTh YPOBEHb BIIAJICHUS ONIPEIEICHHBIMU KOMIIETEHIIUSIMHU.
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B yueOHBIX maHax, cocTaBiIsseMbIX KadenpaMu B paMKax MOATOTOBKH Oaka-
JIABPOB, MATHCTPOB H CIICIUATICTOB, BBIOOP U MyTh (hOPMUPOBAHUST KOMITETEHITUI
oTpesieNIsieTCs LeNsIMU MOATOTOBKU CTYAEHTOB, (eiepalbHBIMU rOCyJapCTBEHHBI-
MU 00pa30BaTeNbHBIMU U TMPO(ECCHOHATBHBIMHU CTaHJIApTaMH, TPEOOBaAHUAMU
KOHTPOJUPYIOUINX OPraHOB B cucTeMe oOpa3oBanus. J{iis kaxaoro yueOHoOro rmia-
Ha CO3J1aeTcsl MaTpulla KOMIIETEHIMM, KOTOpas CTaBUT B COOTBETCTBUE KaXKI0M
KOMITETEHIIUH MHO>KECTBO AUCLHUILINH, €€ (POPMUPYIOLTHX.

[Tpu 5TOM BO3HHMKAET LIENbII KITyOOK MPoOIeM, KOTOPBI CBS3aH KakK ¢ CoAepkKa-
TEJIbHBIMH aCIEKTaMHM, TaK U C OPraHu3alMOHHBIMU. [Iepeuncinm OCHOBHBIE.

[TepBas mpobiema cBsi3aHa C TeM, UYTO Pa3IMYHbIE AUCIHUILUIMHBI BEIYT pas-
HbIE MPENo/IaBaTeIN, BO3MOXKHO Jake C HECKOJIbKHUX Kadeap, a MO3TOMY MOIXO/IbI
s coctasnenuss @OC moryT ommnuathesi. Bropas mpobiema xacaeTcst conepixka-
TEJIbHBIX ACHEKTOB W 3aKJIIOYAETCS B TOM, YTO IO HEKOTOPBIM JIHCIUILIMHAM
y4eOHOro IjaHa emle He HapaboTaHO JOCTaTOYHO METOAMYECKOro MaTrepuana
B 1enoMm, Hanpumep no LLM-monensm. Tpetsss mpobGiaeMa — 3TO CIOXHOCTH
1 OoJbIIIME BpEMEHHBIE 3aTpaThl HA COCTABICHUE 3aKPBITHIX BOIIPOCOB TECTA, I7Ie
HY>KHO Mo700paTh, MOMUMO BOIIPOCA, U a/IEKBaTHOTO YPOBHSI CJIOKHOCTHU OTBETHI.
YerBepTas mpobiieMa 3aKiIroyaeTcss B (POPMUPOBAHUU HTAJTOHHBIX OTBETOB Ha
KXl OTKPBITBHIA BOMpoc. Bce 3TO B mepByro ouepeqb CBA3AHO ¢ OOJBIIUMH
BPEMEHHBIMU 3aTpaTaMu.

Co BceMu 3TUMU ITpoOIIEeMaMu IOMOTAaeT CIPAaBUTHCA pa3paboTaHHAs HAMU Me-
Toauka ucnonb3oBanus LLM, peanuzoBanHas Ha 6aze GPT-texHonoruu.

Ilpumenenue memoouxu ucnonvzosanusi LLM onsa cocmasnenus @OCos no
oucyunaune « Mumennekmyanvuviil aHAIU3 OAHHBIXY Y4eOHO20 NIAHA NO Hanpasie-
Huto 38.03.05 «busnec-ungpopmamuray. Beidepem komnereniuto [1K-4. [Tporenem
AHAIUTUYECKOE UCCIICIOBAHKE C MPUMEHEHHEM TEXHOJOTHI OONBIINX NaHHBIX B
COOTBETCTBUH € TpeOOBaHUAMM 3aKazuuka. [lJig cokpaiieHuss oobeMa M3J10KEeHUs
MOKaKeM TpUMEp COCTaBICHHUS (OHIOB OIEHOYHBIX CPEACTB TOJBKO IJISi OJHON
JUCLUTIINHBL.

PaccMoTpuM Temarndeckuil IUIaH MO0 AUCLUIIIMHE «AJITOPUTMBI HEHPOHHBIX
cerei». OH BKIIIOYAET MATh OCHOBHBIX TEM.

1. BBenenue B HelipoHHbIe ceTH. ba3oBble alropuTMbl U OCHOBHBIE MOHSATHS
HEUPOHHBIX CETEH.

2. OCHOBHBIE TUIIBI HEHPOHHBIX CETEH.

3. [Ipunnumne! oOyueHus HeUpoHHBIX ceTel. [lepeoOyuenue (overfitting).

4. Deep Learning. [TpuHIumns! 1 0COOEHHOCTH Tpoliecca ITyO00KOro o0y4eHusl.

5. IlpumeHeHre HEHPOHHBIX CETEN B SKOHOMUKE U YIIPABJICHUH.

Janee onpenenumcs ¢ popMamMu OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH. DTO BCE
BH/JIBI TECTOB U Keiichl. HeManoBa)kHbBIN BONPOC 3aKIIFOYAETCS B TOM, KaKO€ KOJINYe-
CTBO 3aJlaHM HEOOXOJMMO COCTABIATH MO KaXAod Teme. OmbIT (GOpMHUPOBAHUS
Y TPOBEJICHUS JUATHOCTUYECKUX PAbOT MOKa3bIBaeT, YTO 4—5 3alaHuil Ka)KI0TO
BH/JIA BIIOJHE JOCTATOYHO JAJIsI JOCTHKECHHUS 1EJIeH, CBI3aHHBIX C OIIEHKON chopMu-
POBAHHOCTH KOMIIETECHIIUH.
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Ilepeiinem kO BTOpOMY 3Taly W MPHUBEAEM HECKOJBKO 3ampocoB Kk LLM-
MOJEIISIM.

1. CocTaBbTe 5 TECTOBBIX BOIPOCOB C BHIOOPOM OJTHOTO MITM HECKOJIBKUX Bapu-
aHTOB OTBETa 0 TeMe «BBeneHue B HeNMpOHHBIE ceTn». KomnuecTBo BapHaHTOB
OTBETOB paBHO 4. YKa)KuTe BEPHbI 0TBET. BepHbIe OTBETHI JOIKHBI OBITH BhIJEIIE-
HbI KUPHBIM HIpupTOM. BOmpochl TOMKHBI OXBATHIBATH OCHOBHBIE KOHIEIIUH
U UCTOPHUIO Pa3BUTHUS HEUPOHHBIX CETEH.

2. CocraBbre 5 331aHUI HA YCTAHOBJIEHUE COOTBETCTBUS MEXTy KITFOUEBBIMU TEp-
MUHaMHU M UX OIpPENEICHUSIMH 10 TeMe «BBeneHne B HEMpOHHbIE ceT». B kaxmom
BOIIPOCE JIOJDKHO OBITh 4 BapHaHTa OTBETA. YKKUTE MPABIIbHBIE COOTBETCTBHSL.

3. CocraBbTe S5 3a7aHU HA YCTAHOBIICHUE MPABMWIHBHON TOCJIEIOBATEIILHOCTH
I1aroB B Iporecce 00y4eHus HEUPOHHBIX ceTel. B kax oM Borpoce 10KHO ObITh
4 BapuaHTa OTBETA. YKAXKUTE MPABUIIbHYIO MTOCIIEI0BATEIBHOCTD YepPe3 3aIATYIO.

4. CocraBbTe 5 33JaHUI HAa YCTAaHOBJIEHUE COOTBETCTBUS MEXAY TUIIAMU HEM-
POHHBIX C€TEl M MX NPUMEHEHUEM B pa3IMYHBIX 3aJadax. B kaxaoM Bompoce
JOJKHO OBITh 4 BapUaHTa OTBETA. YKa)XKUTE MPABUIIbHBIE COOTBETCTBUS.

5. Chopmynupyiite 5 BOmpocoB OTKpbITOro Tuma mno teme Deep Learning, xoto-
pble MO3BOJIST CTY/IEHTaM ONKCAaTh OCHOBHbIE IIPEUMYIIIECTBA U OCOOEHHOCTH, CBSI3aH-
HbIE ¢ TyOOKUM oOyueHueM. Jlaiite mpaBuibHbINA 0TBET. He Oomee Tpex mpeayiokeHui.

CocraBsre 5 keiicoB no Teme «O0ydeHre HeMPOHHBIX CETE», KOTOphIe TPEOy-
10T UCTIPaBUTH OIIMOKY B Kojie 00pabOTKHU TaHHBIX JIsl 00yueHUs] HEHPOHHOM ceTH.
[IpuBeaure mpumep HEBEpHOro (hparMeHTa Kojaa, KOTOPbI HYKHO HCIPAaBUTh
B MEPBO WJIM BTOPOM cTpoukax. JlaiiTe BepHbIN OTBET U MOSICHUTE, TIOUEMY HEOO-
XOIMMO BHECTH UMEHHO TaKUE UCIIPABICHUS.

[IpuBeneHHbIE TPUMEPBI 3aIIPOCOB YIOBIETBOPSIIOT BCEM MPUHIUIIAM COCTAB-
JICHUs 3alpOCOB U ITO3BOJISIIOT CTEHEPUPOBATh PEJIEBAHTHBIE OTBETHI.

Ilepeiinem Kk TpeTbeMy FTaly — reHepanuu 3aganuil uist coctasieHns POCos.
3arpy3um 3TH 3a1pochl B MOZAEIb 10 0JJHOMY. PparMeHT 0TBETa Ha MEPBBIii 3arpoc
IIPUBEZIEH Ha puc. 1.

Bonpoc 1
YTo Takoe uckyccTBeHHan HeripoHHaa cetb (MHC)?
1. Mogenb, ocHOBaHHas Ha Buonornueckmx HeﬁpOHaX, npeaHasHauyeHHaa Ana MMUTauun npouecca
obyuenums.
2. KOMI'IbIOTepHaFI CMUCTEMA, COCTOALLLAA U3 B3aUMOCBA3aHHbIX Y3108 (Heﬁpouos). KOTOpblE MOIYT
o6yuarbc;| Ha OCHOBE BXOAHbIX AaHHbIX.
3. lMporpamma Ans co3aaHnsa rpaprueckmx n3obpaxeHuni.

4. Cwcrema ana XPaHEHWA N YyNpaBaE€HWA 6obwmMmn o6bemamm AdHHbIX.

Bonpoc 2

KTO AIBNISIETCA OAHUM M3 OCHOBATENER KOHLIEMLUMM HEAPOHHDBIX CETER?

. Yoppen Mak-Kannok n Yontep lNurrc.
. AnaH TblOpuHr.
. Knop, LLIeHHOH.

. [xoH ¢oH HeimaH.

W N =

Puc. 1. ®parmeHT oTBETA Ha NEPBbLIV 3aMpPoc

UcTto4Humk: codpaHo .M. Hazaposbim, C.B. Bernyesoii.
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Question 1

What is an artificial neural network (ANN)?

. A model based on biological neurons, designed to imitate the learning process.

. A computer system consisting of interconnected nodes (neurons) that can learn based on input data.

. A program for creating graphic images.

B W N =

. A system for storing and managing large volumes of data.

Question 2

Who is one of the founders of the concept of neural networks?
. Warren McCulloch and Walter Pitts.

. Alan Turing.

. Claude Shannon.

B W N =

. John von Neumann.

Figure 1. Fragment of the response to the first request

Source: created by Dmitry M. Nazarov, Svetlana V. Begicheva.

AHanu3 nokasan, 4to (OpMYJIHMPOBKA 3ampoca, MpeUIoKeHHas HamH, Obuia
BIIOJIHE aJIEKBATHO paclo3HaHa 1o cMmbicity LLM-Mozensro, 1 oHa IpeioKuia pe-
JIEBAaHTHBIN OTBET, IOJIHOCTBIO COOTBETCTBYIOIIMM 3ampocy. PparMeHTbl OTBETOB
CHUCTEMBI Ha BTOPOI M TPETHH 3alpOChl IPUBEIEHBI HA pUC. 2 1 3.

3apgaHue 1

YcTaHOBWTE COOTEETCTEME Mexay TEpMUHOM U €ro onpejeneHnem.

Tepmun Onpegenexue

1. HelipoH A. MpoLuecc HAacTPOIKK BECOB Ha OCHOBE BXOAHBIX aHHbIX W oWKWBoK

2. OBpaTHoE pacnpocTpaHeHue oWnMbKu B. ®YHKLWA, UCNIONb3YeMan ANA aKTUBALWW HelpoHa

3. AKTMBALMOHHAA QYHKUMA C. OCHOBHO 3/1EMEHT HEeMPOHHOI ceTH, 0BpabaTbiBaloLLMi BXOAHbIE
AaHHble

4. CuHanc D. CeA3b MeXAy HelpoHaMu, Yepe3 KOTOPYH NepeAatoTcA CUrHabl

MpaBuabHbIe COOTBETCTBUA:
1C, 2A, 3B, 4D

3apaHue 2

YcTaHOBUTE COOTBETCTEME Mexay TEpMUHOM U €ro onpejeneHnem.

TepmuH Onpeaenexue

1. NMepuenTpoH A. COBOKYMHOCTb BCEX BOMOXHbIX 3HaUEHWIA, KOTOPbIE MOXET
NPUHUMATL HElPOH

2. OByuenue B. OCHOBHOI anropuTM HEMpPOHHBIX ceTel AnA GUHapHO
K1accMUKaLum

3. BXOAHOMW cnoid C. MNepelii cnoit HEMPOHHON CETH, MPUHUMAIOLUWIA BXOAHBIE A3HHbIE

4. Obnactb onpeaeneHusa D. Mpouecc HacTpoky NapaMeTPOB MOAENW ANA MUHMMW3aLMK
oLmnoKK

MpaBuabHbIe COOTBETCTBUA:
1B, 2D, 3C, 4A

Puc. 2. ®parmeHT oTBETa HA BTOPOI 3anpoc

UctoyHmk: co3paHo .M. Hasaposkim, C.B. bernyesoii.
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Task 1

Match the term with its definition.

Term

1. Neuron

2. Backpropagation

3. Activation function

4. Synapse

Correct matches:
1C, 2A, 3B, 4D

Task 2

Match the term with its definition.

Term

1. Perceptron

2. Training

3. Input layer

4. Domain

Correct matches:

1B, 2D, 3C, 4A

Definition

A. The process of adjusting weights based on input data and errors

B. A function used to activate a neuron

C. The basic element of a neural network that processes input data

D. A connection between neurons through which signals are transmitted

Definition

A. The set of all possible values that a neuron can take

B. The main algorithm of neural networks for binary classification

C. The first layer of a neural network that receives input data

D. The process of adjusting model parameters to minimize error

Figure. 2. Fragment of the response to the second request

Source: created by Dmitry M. Nazarov, Svetlana V. Begicheva.

3apanue 1

YcraHoBuTE NpaBWibHYHO NOCNEAOBATENLHOCTE WAaroe B npouecce o6yue|-w|ﬂ HeﬁpOHHOﬁ CETWU.

-

. O6paboTKa BXOAHbIX AQHHBIX.

2. ObpaTHoe pacnpocTaHeHue owmnbKu.

3. WMHunuwmauwa Becos.

4. OBHOBAEHWE BECOB.

lMpaBunbHan nocnegosatenbHocT: 3, 1, 2, 4.

Puc. 3. ®parmeHT oTBETA HA TPETUIA 3aNPOC

UctoyHumk: co3paHo .M. HasaposbiM, C.B. bernyesoii.

Task 1

Establish the correct sequence of steps in the process of training a neural network.

Processing input data.

1.
2. Backpropagation.
3. Weight initialization.
4. Weight update.

Correct sequence: 3, 1, 2, 4.

Figure 3. Fragment of the response to the third request

Source: created by Dmitry M. Nazarov, Svetlana V. Begicheva.
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Pesynbrarer otBeToB LLM-Monenn BmosiHe pelieBaHTHBIC, a (HOPMYIMPOBKH
BOIIPOCOB M BapMaHTOB OTBETOB HETPUBHANIBHBIL. [lepeiiiem k mecromy 3ampocy.
®parMeHT OTBETa MOJEIHN NPUBEIECH Ha pUC. 4.

Taxum 06pa3oM, creHepUpPOBaHHBIE BOIIPOCHI U 33/1aHUS BKIIIOYAIOT B ce0s BO-
MIPOCHI C BHIOOPOM OTBETA, 33JaHMsI Ha YCTAHOBJICHHUE COOTBETCTBUS, YCTaHOBIIE-
HUE MOCJIEA0BATEILHOCTH U UCIIPABICHHUE KO/A 110 TEMAaTUKE JUCLHUILUIMHBI « AJITO-
PUTMBI HEHPOHHBIX CETei», O0ECHneurBalOT JOCTATOYHO TITYOOKYIO MPOBEPKY
3HaHUU CTY/IEHTOB. 3aJaHusl C UCIIPABICHUEM KOJIa OPUEHTHUPOBAHbI HA MTpaKTUYe-
CKO€ MPUMEHEHNE 3HAHUM, YTO TOMOTaeT CTyAeHTaM JIydllle MOATOTOBUTHCS K pe-
IICHUIO peajbHbIX 331a4 B 00J1aCTH HEUPOHHBIX ceTeil. [Ipumepsr HeBepHBIX (par-
MEHTOB KOJIa U UX UCTIPABIICHUS MPEACTABICHBI MOJIENBIO YETKO U SICHO.

[IpuBenem pesynbraThl padOTHI IO IEPBOMY, BTOPOMY M TPETHEMY ATaIy pa3pa-
0OTaHHOW METOJMKHU C YUYETOM BCEX JUCUUIUINH, KOTOPbIE (OPMUPYIOT KOMIIETCH-
uuto [1K-4. Bpems Ha BbInoiHeHHE Beex 3TanoB cocTaBieHuss ®OCoB npencras-
JIEHO B Ta0i. 1, a pe3ynbTarhbl MUIOTHOTO TECTUPOBAHUS C YUETOM OOPATHOM CBSI3U —
B Tao. 2.

Ketic 1: Owmbka B HOpManusaLmm AaHHbIX

Onucanwue:
B kose npeaobpabotku AaHHbIX Ana 0byuenns HelipoHHOW ceTn Bbina AonyuieHa ownbka B HOpManusaLun

AaHHbIX.

HesepHbii pparmeHT Koaa:
python () Konuposats ko,
numpy np

(data):
(data - np.min(data)) / np.max(data)

data = np.array([1, 2, 2, 4, 5])
normalized data = normalize data(data)
print(normalized_data)

BepHbil oTBeT:

python (P Konuposats ko,

(data):
(data - np.min(data)) / (np.max(data) - np.min(data))

MosacHeHune:

HeOBXOJJ,MMO BbIYECTb MMHMMAaIbHOE 3HaUEHWE U3 AaHHBIX U PasSAENNTb PESYNbLTAT Ha AWarna3oH AaHHbIX

(pasHMu.y MEXAY MakKCUMa/lbHbIM U MMHUMa/IbHbIM 3HaueHusMu). 3To obecneuut npaBUNbHYHO

HOpMa/M3aLMIo JaHHLIX B Avanasoxe ot 0 go 1.

Puc. 4. ®parmeHT oTBETA Ha LLIECTOW 3anpoc

UctoyHmk: co3paHo .M. Hasaposkim, C.B. bernyesoii.
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Case 1: Data Normalization Error

Description:

In the data preprocessing code for training a neural network, an error in data normalization was made.

Incorrect code snippet:
python () Konuposats kop
numpy np

(data):
(data - np.min(data)) / np.max(data)

data = np.array([1, 2, 2, 4, 5])
normalized_data = normalize_data(data)

print(normalized_data)

Correct answer:

python P Konuposate xog

(data):
(data - np.min(data)) / (np.max(data) - np.min(data))

Explanation:
It is necessary to subtract the minimum value from the data and divide the result by the data range (the

difference between the maximum and minimum values). This ensures correct normalization of the data

within the range from 0 to 1.

Figure 4. Fragment of the response to the sixth request
Source: created by Dmitry M. Nazarov, Svetlana V. Begicheva.

Wtak, npoliecc reHepalnu 3alaHuil U BaJUAalUN OTBETOB C MCIIOJIb30BaHUEM
LLM-Monenu nokasaj cBOIO BPEMEHHYIO 3Q(PEeKTUBHOCTb. BHyTpeHHss sKcniepTu-
32 U MMJIOTHOE TECTHPOBAHUE MIOMOIVIM BBISIBUTH CHIIbHBIC U CJIA0ble CTOPOHBI Cre-
HEPHUPOBAHHBIX 3aJaHUI 1 BHECTH PSII KOPPEKTUPOBOK, KACAIOIIUXCS B OCHOBHOM
MIPaBKU TEKCTA B COOTBETCTBHUHU C IIPABUIIAMHU PYCCKOTO si3bIKa. BHEceHHble u3MeHe-
HUS M aHaJIu3 0OpaTHOM CBS3M MO3BOJMIM YIYYIIMTh KaU€CTBO M PEJIEBAHTHOCTD
OLIEHOYHBIX CpelCcTB. B 1emom metoauka ucnons3oBanus LLM-Monenent nis cos-
naHusi (OHIOB OLEHOYHBIX CPEICTB J0Ka3ala CBOIO MPUMEHHUMOCTh U BBICOKYIO
¢ dexTuBHOCTE B 00pa3oBarelbHOM IMporiecce. B urore B (QoHI OLEHOUYHBIX
cpencts 1o komnerenuuu [1K-4 Oputn Bkatouensl 50 Bonpocos. B kauecTse peanu-
sammu LLM-monenu Obi1 ucnons3oBan ChatGPT-40. Poccuiickue ananoru moka
OTCTalOT OT MUPOBOTO JIUJEPA B YACTH HAMKCAHUS MPOTPAMMHOTO Kona, hopmy-
JUPOBKHU KericoB. OHAKO TECTOBBIE BOMPOCHI M OTBETHI B cepBucax GigaChat!
u Yandex GPT? 6butn copMynupoBaHsl BIIOJIHE ajekBaTHO. Ha Hamn B3z, cep-
Buc Yandex GPT ¢opmynupoBan TecToBble 3aaanus gyduie, ueM GigaChat.

! Twralar — pycckosizbranas HeiipoceTb or Coepa. URL: https://developers.sber.ru/gigachat (mara
oOpamienus: 10.02.2025).
2 Yar ¢ Amucoii. URL: https://a.ya.ru/chat (nara o6pamienus: 10.02.2025).
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Tabnuua 1. OueHKka BpeMeHU Ha BbIMOJIHEHUEe 3TanoB pa3paboTaHHOW MeTOAUKMN

Bpems
ST1an p OnucaHue
Ha BbINOJIHEHUEe
leHepaums 3anpocoB 2 yaca Co3paHne TeCTOBbIX BONPOCOB, 3a4aHNi1 Ha YCTaHOBNEHME
1 OTBETOB COOTBETCTBMSA 1 NOC/e0BaTeIbHOCTH, KECOB
[MpoBeneHne BHYTPEHHEN 9KCNEPTM3bl NPEnoaaBaTENs MU U
akcnepTamMu. bbinu BHECEHbI KOPPEKTUPOBKM MO GOPMYINPOB-
Banunpauusa n oueHka P PP P dopmymp
KauecTea 2 oHsa K€ OTBETOB 1 BONPOCOB. M3 120 creHeprpoBaHHbIX BONPOCOB
1 OTBETOB HEDOMNBLUNX KOPPEKTUPOBOK TpeboBanu 17 BONPOCoB
n 23 oTBeTa
MunoTHoe TecTnpo- 1 aeHb [poBeneHne TECTMPOBAHNSA HA Mafoin rpynne CTyAEHTOB
BaHue 1 c6op obpaTHOI CBA3N
AHanuna obpartHon o
P 4 yaca O6paboTka 1 aHann3 obpaTHO CBS3K ¢ NomMoLLbio LLM-mopenn

CBA3N

UcTto4Humk: coctasneHo .M. Hazaposbim, C.B. Bernyeoii.

Table 1. Estimated time for completing the stages of the developed methodology

Stage

Time
to complete

Description

Generation

Creating test questions, assignments for establishing corre-

of requests 2 hours
spondence and sequence, cases
and responses
- Conducting internal examination by teachers or experts. Ad-
Validation . ) .
and quality 2 days justments were made to the wording of answers and questions.
Of the 120 questions and answers generated, 17 questions and
assessment . . .
23 answers required minor adjustments
Pilot testing 1 day Conducting testing on a small group of students and collecting
feedback
Feedback analysis 4 hours Processing and analyzing feedback using the LLM model

Source: compiled by Dmitry M. Nazarov, Svetlana V. Begicheva.

Tabnuua 2. Pe3ynbTaTbl NMJIOTHONO TECTUPOBAHUS

KonunuecTtBo | CpeagHuii | YpoBeHb MoHaTHOCTb
3apaHue
CTYAEHTOB Gann CJIOXXHOCTM | CMbICJ1a 3aAaHUs
TecToBbIE BONPOCHI 10 8,5/10 | CpepHuii Bbicokas
3apaHns Ha YCTaHOBNEHNE COOTBETCTBUS 10 7,8/10 | CpegHuin Bbicokas
SaAanns Ha ycraHosnere 10 7,5/10 |Cpeanwii | Buicokas
nocnenoBaTesibHOCTN
Kencel ¢ ncnpasneHnem koga 10 6,9/10 | Beicokuin CpepHsisa
UcTto4Humk: coctasneHo .M. Hazaposbim, C.B. Bernyesoii.
Table 2. Pilot testing results
Number Average Difficulty | Clarity of the task
Task .
of students score level meaning
Test questions 10 8.5/10 Medium High
Matching tasks 10 7.8/10 Medium High
Sequencing tasks 10 7.5/10 Medium High
Code correction cases 10 6.9/10 High Average

Source: compiled by Dmitry M. Nazarov, Svetlana V. Begicheva.

3akuodenue. B xone uccienoBanus 06Ut c(hOpMyIUpOBaHbl TAKUE PUHIIU-
IIbI COCTaBJIEHUs 3a1pocoB K LLM-Moznensim, Kak 4eTKOCTb U KOHKPETHOCTb, LieJie-
nojiaraHue, CTpyKTYpUpPOBaHUE, YUeT CIeU(PHUKH 3ampoca U IeJIeBON ayIuTOpUH,
KOTOPBIE€ OCHOBAHBI HA CYTH Pa0OThl MEXaHM3Ma BHUMAHMS.
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PazpabGorannas metoauka ucmonb3oBaHus LLM-Moxenel nisi cocTaBiieHHs
®OCo0B BKJIHOYAET HECKOJIBKO KIIFOUEBBIX 3TANOB: MOATOTOBUTEIBHBIN; CO3/IaHUE
OLICHOYHBIX 3aJaHMIi; TeHepallys 3a/laHnii; BaIUJAUs U TECTUPOBaHUE; (popMHpo-
Banue Tekcra. POC nokazana cBow 3()(PEeKTUBHOCTH B OpraHU3aIllUU U MPOBE/E-
HUU paboT AJI COCTABJICHUS PA3IMYHBIX THIIOB yUE€OHBIX 3aJaHUM.

HcnonwszoBanue LLM s coznanust OHIOB OIEHOYHBIX CPENCTB B 00pa3oBa-
TEJIBHOM IIpoliecce MO Pa3pabOTaHHON METOAMKE MOKa3ajao, YTO aBTOMAaTHU3AIIMs
CO3/1aHMs TECTOB U KEHCOB 3HAYUTENILHO COKPATUJia BpeMEHHBIE 3aTpaThl HA pa3pa-
OOTKY OIIEHOYHBIX MaTEPUATIOB.

TexHOIOrus COCTABICHHSI METOIAMKH CIIOCOOCTBYET MOBHIIICHUIO 0OBEKTUBHO-
CTH OIICHKH YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHITMI CTYIEHTOB. BHYTpeHHss
JKCIIEpTH3a TpenoaaBareneii kadeapsl OH3HEC-MHPOPMATUKH YPAIbCKOTO TOCY-
JTAPCTBEHHOTO HKOHOMHUYECKOTO YHHBEPCHUTETa W IMUJIOTHOE TECTUPOBAHUE TMOJ-
TBEPAWIA BBICOKOE€ KAYECTBO M PEIEBAHTHOCTH 3aJaHUM, COOTBETCTBYIOLIUX 3a-
JaHHBIM Y4YEOHBIM IENIsIM M CTPYKType pabdodeil MmporpamMmbl JTUCHUTUTHHEIL.
[Tomy4yeHHBIE OT3BIBBI OT HKCIIEPTOB U CTYJAEHTOB B XOJI€ MTUJIIOTHOTO TECTUPOBAHUS
MO3BOJIWJIM BHECTH HEOOXOIUMBIC W3MEHEHHS W YJAYUIIUTh KA4eCTBO 3aJaHHM
®OC. CrenepupoBaHHbIE KEHCHI C UCTIpaBICHUEM Kojia Ha si3bike Python mo3Boiu-
JIX OIICHUTH Pa3BUTHE MPAKTUICCKUX HABBIKOB CTY/IEHTOB. Pe3ynbTaTsl uccienoBa-
HUS TTOATBEPKAAIOT MEPCHEKTUBHOCTh MCIOIb30BaHua LLM-Mmoneneit ajist nanb-
HEHIIIEero COBepUICHCTBOBAaHUS 00pa30BaTeIbHOIO MPOoIecca U OLEHKN 3HaHUH.

JlanpHeiiee HanpaBieHUE UCCIICIOBAaHNUN B ATOM cdepe HaydyHOTo TOMCKa MO-
KET BKJIIOYaTh pazpaboTky u TectupoBanue LLM-moneneit s co3naHusi OlleHOY-
HBIX CPEICTB HA Pa3HBIX S3bIKaX U JJI CTYJIEHTOB C PA3JIMYHBIMU KYJIbTYPHBIMH
U S3BIKOBBIMU OCOOEHHOCTsMU. llepcriekTBa OmKalux JeT — WHTErparus
LLM-mogneneii ¢ npyrumu o0pa3oBarelbHbIMU MIaT(GOpMaMH U TEXHOIOTHSIMH, Ta-
KHMH KaK CHCTeMbI yripaBieHus o0yuenuem (Learning Management System) u Bup-
TyaJbHbIMU KJIaccaMu. JONrOCpoYHbIE HCCIENOBAHUS BIUSHUS HUCHOJIb30BAHMS
LLM-mozeneif Ha KauecTBO 00pa30BaHUs M YCIIEUTHOCTh CTYJIEHTOB B MPOQECCHO-
HaJBHOU JESATEIbHOCTH MOMOTYT OLIEHUTh UX peajibHoe Bo3naeicTBue. Hakoner, co-
3[aHUE U TECTUPOBAHUE Cliennannu3upoBaHHbIXx LLM-moznenen aiis pa3inyHbIX Juc-
[UIUIMH U YPOBHEH 00pa3oBaHMs, BKIIOYAsk HAYAILHOE, CPETHEE U BBICIIICE, MOKET
CYIIECTBEHHO PACHIMPHUTh UX IPUMEHEHUE U TIOBBICUTH 3(P(PEKTUBHOCTH OOy4EHUSI.
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AHHoTaums. [locmanosxa i’lpO6ﬂ€Mhl. OI[HI/IM n3 COBPEMCHHBIX TPECH0B MareMaTu4ecKoi Ha-
YKU ABJIACTCA YCUIICHUC POJIN 3KCHCpI/IMeHTaHLHOI>'I COCTaBJISAIOIIEH MaTeMaTUUeCKOM JAesTelb-
HOCTH I1OJ BIIMSAHUEM Pa3BUTUA HPI(l)pOBBIX TEXHOJIOTHH. HpOSIBJ'IeHI/IeM 9TOU TEHJEHIINHU B CU-
CTEMC 06paSOBaHI/I$I SABJIACTCs BBCIACHHC Tpe6OBaHHfI (bOpMI/IpOBaHI/ISI OKCIIEPUMEHTAJIbHBIX
YMeHI/II\/'I B Imporuecce 06yqu1/1$[ MaTr€éMaTUuKEC U UCII0JIb30BaAHUC HI/I(l)pOBLIX HWHCTPYMECHTOB IIpU
peIICHUN 3a1a4. I[J'[SI 9TOro H606XOIII/IMO HE TOJIBKO BKJIIIOYEHUEC B CUCTEMY CPCIACTB 06yquI/m
MaT€MaTUuKE MMOCTAHOBKHU U MIPOBEACHHA KOMIIbIOTEPHBIX SKCIIEPUMEHTOB, HO U pa3p360TKI/I MC-
TOJUK 06y‘~ICHI/I$I ux Q)OpMyﬂHpOBaHI/I}O, MMPOBEACHHNIO U aHAJIU3Y SKCIICPUMEHTAJIbHBIX TaHHBIX,
MOJIYYCHUIO aJCKBATHBIX BBIBOJOB U HUX uenecoo6pa3HOMy HCIIOJIB30BaHMI0. Memoodonozusi.
B cBs3u ¢ TEM, YTO 3HAHUA U YMCHHUS, CBA3AHHBIC C ITPUBJICYCHUEM KOMIIbIOTECPHBIX SKCIICPU-
MCHTOB K PCHICHUIO MAaTEMATHYCCKUX 3aJiayd, HOCAT METOJI0JIOTUYECKUI XapaxkTep, B OCHOBY
MCTOAUKHU Mpeaara€rcs mojJoKUTbh TCXHOJOTHIO METOAOJOTHUYECKU OPUEHTUPOBAHHOI'O O6y-
YCHHA MaTCMAaTHUKCE, pa3pa60TaHHon OJHUM U3 aBTOPOB CTATbHU U IMPEAYCMATPUBABAIOIIYIO CO-
3JaHUuC B y'-Ie6HOM mpouecce YCHOBHP'I JJIA 06’I>CKTI/IBI/ISaHI/II/I " pallyoHaJIN3al METOJ0JIOTU-
YeCKMX OCHOBAaHUM MaTeMaTH4eCKOMN ACATCIIbHOCTH, a TAKIKE OKYJIbTYPUBAHUSA Cy6’beKTHOFO
OIIbITA ATOM AEATEIHHOCTH. COI[Gp)KaTCJ'ILHOﬁ OCHOBOM METOJIMKU BBICTYIIACT apXUB IKCIICPU-
MCHTAJIbHO-TCOPETUUCCKUX 3a/la4d TypHUpa 11O BKCHepHMeHTaHBHOﬁ MaTeéMaTuke, IpoBOANMO-
TO aBTOpaMu CTaTbu CpeaAun o6yqa}onmxc5[ 5-9 kiaccoB 06IIIeO6pa3OBaTeJ'ILHBIX IIIKOJI YK€ 60-
nee 10 jer. MeTtoauka MnpeaHasHaveHa A1l MOATOTOBKU YUACTHUKOB TyYpHHPA B paMKaX KypCOB
BHeypquoﬁ JACATCIIBHOCTH U B CUCTCEMEC AOIIOJTHUTCIBHOTO MAaTCMATUYCCKOI'O 06pa3OBaHI/I$L
HccnenoBanue 3(1)(1)6KTI/IBHOCTI/I MCETOAUKHU IMPOBOAUIIOCH Ha 3aHATUAX KPYIKKOB «3Kcnepn—
MEHTAaJIbHasi MaTeMaTukKay. P e3ynvmanbl. VcTaHOBICHO HAJIMYHUE MOJIOKHUTEIBHON JTMHAMUKHA
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B OCBOGHHH METOJIa KOMITBIOTEPHOTO SKCIIEPUMEHTA y MOCTOSHHBIX YUACTHUKOB TYPHHUPA, KO-
TOpbIe 00y4aroTCs IO ONMChIBaeMOi MeToiuke. OTHAKO UX TOTOBHOCTH K UCIIOJIB30BAaHHUIO KOM-
IIBIOTEPHOIO HKCIIEPUMEHTA B KOMIUIEKCE C TEOPETUUECKUMU METOIaMU PeLIeHuUs 3a1a4 [pes-
CTaBJIET OIPENEIECHHYIO TPYAHOCTb Ui Psifa YYaCTHUKOB. 3akitoueHue. BblABIEHHbIE
TPYIHOCTH YKa3bIBalOT HalpaBjieHUE JAajbHeWIei JopaOboTKM METOAMKH C YYETOM YpPOBHS
MaTeMaTU4YeCKON MOATOTOBKH yUallluXcsl.

KaoueBbie c10Ba: KOMIIBIOTEPHBIN SKCIIEPUMEHT, 00yUCHUE UCTIOB30BAHUIO IU(PPOBBIX
HHCTPYMEHTOB, TUHAMHYECKHE MaTeMaTtuueckue cucteMsl, GeoGebra, SKCIIEpHIMEHTAIHHO-
TEOPETHYECKHUE MaTeMaTH4YeCKhe 3a/a4d, DKCIEPUMEHTaJbHbIE YMEHHs, BHEypO4YHAas Jiesi-
TEJIbHOCTD

Bxuian aBropoB. M.B. [[labanosa — hopMynupoBaHue UaeH, el u 3aaad, Iu3aiH, pas-
paboTKa METOAOIOTHH, CO3AaHIEe MOJISITH HCCIIeIOBAaHNUS, HAaIMCAHIEe PYKOITUCH, €€ PEIaKTHPO-
BaHHUE, aIMUHICTPUPOBAHNE U BU3yanu3anus JaHHbIX. M.A4. [lasnoéa — mpoBeieHNE IKCIIEPH-
MEHTOB, COOp aHHBIX. Bce aBTOPBI Mpouwin U 000PHIIH OKOHYATEIBHYIO BEPCUIO PYKOIHUCH.

3asiBieHre 0 KOH()IMKTEe HHTepecoB. ABTOPHI 3asBIAIOT 00 OTCYTCTBHM KOH(IMKTa
UHTEPECOB.
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posanus 10 utonst 2025 .; mpuHsTa K myonukanuu 12 aBrycra 2025 .
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Methods of teaching of using computer experiments
in solving mathematical problems

Maria V. Shabanova®®, Maria A. Pavlova

M. V. Lomonosov Northern (Arctic) Federal University, Arkhangelsk, Russian Federation
Pdshabanova.maria-pomorsu@yandex.ru

Abstract. Problem statement. One of the current trends in mathematical science is the
strengthening of the role of the experimental component of mathematical activity under the
influence of the development of digital technologies. A manifestation of this trend in the
education system is the introduction of requirements for the formation of experimental skills of
students in the process of teaching mathematics and the use of digital tools in solving problems.
Solving a new educational problem requires not only the inclusion in the system of mathematics
teaching tools that require the formulation and conduct of computer experiments, but also the
development of teaching methods for their formulation, conduct, analysis of experimental data,
obtaining adequate conclusions based on these data and their appropriate use. Methodology.
Due to the fact that the knowledge and skills associated with involving computer experiments
in solving mathematical problems are methodological in nature, the authors of the article
propose to base the methodology on the technology of methodologically oriented mathematics
education. This technology was developed by one of the authors of the article and provides for
the creation of conditions in the educational process for the objectification and rationalization
of the methodological foundations of mathematical activity, as well as the cultivation of the
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subjective experience of this activity. The substantive basis of the methodology is the archive
of experimental and theoretical problems of the Experimental Mathematics Tournament,
conducted by the authors of the article among students in grades 5-9 of secondary schools for
more than 10 years. The methodology is intended for the preparation of tournament participants
in extracurricular activities and in the system of additional mathematical education. The study
of the effectiveness of the methodology was conducted in the classes of the Experimental
Mathematics circle. Results. It has been established that there is a positive trend in the
development of the computer experiment method among those regular participants of the
tournament who study according to the described methodology. However, due to the willingness
to use a computer experiment in combination with theoretical methods of solving problems, it
presents a certain difficulty for a number of participants. Conclusion. The identified difficulties
indicate the direction of further refinement of the methodology, taking into account the level of
mathematical training of students.

Keywords: computer experiment, teaching to use digital tools, dynamic mathematics systems,
GeoGebra, experimental and theoretical mathematical problems, experimental skills,
extracurricular activities
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IHocTanoBka npo0JieMbl. DKCIIEPUMEHTAIBHBIE METOBI MATEMATUKHU UCTIONb-
30BaJIM BO BCE BpeMeHa. J[0CcTaToOuYHO BCIIOMHUTD SMIIMPUYECKUE COOTHOLIEHUS TIe-
puoa 3apOKICHHUS MaTEMAaTUKH KaK HayKH, SKCIEPUMEHTHI ¢ MOoAOpachiBaHUEM
MOHET M UTPAJIbHBIX KOCTEHN JJIs1 CTATUCTUYECKOTO ONPEEICHHS BEPOSTHOCTH CITy-
YaiHBIX COOBITUH, METOJ MBUIBHBIX IUICHOK, MCIOIb30BaHHBIA YKozedom Ilnato
B XIX B. U151 pa3bICKaHUsl MUHUMAJIbHBIX IOBEPXHOCTEH. DTU U APyTHUE IPUMEPHI
YCIEIIHOTO MCIIOJIb30BaHUsl SKCIIEPUMEHTAIBHBIX METOAOB OIMCaHbl B MOHOTIpa-
¢un M.B. I1laGanoBoii [1]. IlepBoHauanbHO 3KCIIEPUMEHTAIBHBIE METO/IBI TPUME-
HSJIMCh MaTEMaTUKAaMHU I BBIIBM)KEHUS TUIIOTE3, a TAKXKE JJIsl IPOBEPKU ITPAKTH-
YEeCKOM peanu3yeMocTd aOCTpakTHBIX Maremarndyeckux teopuil. Ilpu sTom
TpaauLIUs CChIIAThCS HA UCIOIb30BAHUE AKCIIEPUMEHTAJIbHBIX METOIOB IPU IPE-
CTaBJICHUU Hay4YHBIX PE3YJIbTATOB B MaTeMaTHKE TaK U HE cloxuiack. Jlonroe Bpe-
Ms1 Hay4YHbIM COOOIECTBOM IPUHUMAJINCH JINIIb T€ PE3YAbTAThl, ICTUHHOCTh KOTO-
PBIX J10Ka3aHa AeTyKTHUBHO. CEerofHs ¢ yCIOKHEHHEM pEIlaeMbIX 3a]ay, a TaKkKe
C pa3BUTHEM LU(POBBIX TEXHOJIOIMM MaTeMaTUKU BCe yallle oOpalarTcs 3a IMo-
MOIIIBbIO K KOMIBIOTEPY. DTU U3MEHEHHUSI B METOAOJIOIMH MaTeMaTUKU HEKOTOpbIE
Ha3bIBAIOT KOMIBIOTEPHOU peBostonuert [2]. O0 u3MeHeHnr XapakTepa HaydHOU
MaTeMaTU4YEeCKON JEsITeIbHOCTH YOEIUTEIbHO U KPAacOYHO IHUIIET B CTaThAX
H.A. BaBunos [3; 4]. Ha cTeike MaTeMaTuku U MHPOPMATUKU BO3HUK HOBBIN
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pas3zien HayKu, MOJYyYMBIIMM Ha3BaHUE HKCIEPUMEHTAIBLHON MareMaTtuku. OCHOBa-
TEJIW 3TOrO pasjenia — amMepukaHckue ydenole J[>xonHoran M. bopseitH u [[pBujg
beitnm — B cBOel MOHOTpaduu [5] OMUCHIBAIOT BO3MOYKHOCTH, KOTOPBIC ITPEIOCTAB-
JISeT MaTeMaThKaM KOMITBIOTEpPHBIN dKcriepuMeHT. OHU YKa3bIBAIOT, YTO €T0 MpHU-
MEHEHHUE BO3MOXKHO MPAKTUUECKHU Ha Ka)KJIOM ATare UCCIIeOBaHUs — OT MOCTAHOB-
KM HCCIIEOBaTeNIbCKOM 3a7adyu [0 MPOBEPKH JAETYKTHBHOTO OKAa3aTelbCTBA.
ABTOpBI TaKK€ OTMEYAIOT, YTO 0 XapakTepy NPUMEHSEMbIX METO/IOB BCE 3a/1a4M
MaTeMaTHUKHA MOXKHO Pa3fesuTh Ha TPU BUJA!

1) axcnepumenmanvhbie — UX BOSMOXKHO PELIUTD JIHIIb SKCIEPUMEHTATLHBIMHU
MeToAaMH (IIPOBEJEHUE HATypHOT'O, MBICJIEHHOTO WJIM KOMIIBIOTEPHOIO JKCIIe-
PUMEHTOB);

2) aKkcnepumeHmanbHo-meopemuyeckue — uxX pelieHne CymecTBeHHO oberya-
€T NIPUBJICYEHUE SKCIIEPUMEHTAIBHBIX METOJI0B, HO OCHOBY COCTABJISIFOT TEOPETH-
YECKHUE METO/IbI;

3) meopemuueckue — ux peuieHnue He TPeOyeT MPUBICUCHHS IKCTIEPUMEHTAb-
HBIX METO/IOB.

[TockonbKy paboTa MaTeMaTHKOB SIBIISIETCS IPooOpa3oM yueOHOM MaTemMaTnye-
CKOM JIeATEeNIbHOCTH yJammuxcs [6], 7T U3MEHEHHUS B METOAOJIOTUN HAyYHOH Mare-
MaTHUYECKOM AESITETbHOCTH OTPa3WIMCh U B CUCTEME MaTeMaTH4ecKkoro oopazona-
HUs. YCUJIEHWE SKCIIEPUMEHTAIBHOW COCTABIISIIONIEH y4eOHOW MareMaTHdecKOn
JeSITeNIbHOCTH B IIU(PPOBYIO MOXY YK€ Ha3BaHO OAHUM U3 BeIyIIHUX TPEHI0B MaTe-
MaTudeckoro oopazoBanus kak poccuiickumu (A.JI. Cemenon, A.E. AGbuikaccu-
MmoBa, C.A. ITomukapmos [ 7], B.A. Tectos [8]), Tak u 3apyo6exxubivu (H.G. Weigand,
J. Trgalova, M. Tabach [9]) yuenbimu.

CrenmanbHasi TOATOTOBKA HIKOJIBHUKOB K MCIIOJIB30BAHUIO SKCIIEPUMEHTAIIb-
HBIX METOJIOB MTO3HAHUS paHee ObLIa MPeayCMOTpPEeHa JTHUIIb PorpaMMaMu Ipeame-
TOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA U 3aKJII04aJIach B OCBOEHUU METOJ]a HaTypHOTO
3KCnepuMeHTa. B HayanbHOI 11KoJe — 370 npeaMeT «OKpyKaroluid MUp», B OCHOB-
HOM M cTapiuei mkosne — pu3uKa, XuMusi, ononorusi. CBeieHus 0 CyIIHOCTH IaHHO-
IO METOJIa U €r0 POJHM B UCTOPUM PA3BUTHUS €CTECTBEHHBIX HAYK BKIIIOUEHBI B CO-
neprxanue yueOHUKOB. Tak, B yueOHuKe (Hu3uku 11t 7 Kiacca' OHa U3 MepBhIX TEM
IIOCBSIIEHA PACKPBITHIO COAEPKAHMSI HAyUYHBIX METOJJOB U3yUEHUS IPUPOJIBL. 31€Ch
OTMEYAeTCs, UTO ISl U3YUYCHHs IPUPOAHBIX SBICHUN (PU3MKU MX BOCHPOU3BOIST
B JIAOOPATOPHSX U UCCIEAYIOT B CHEIMATIBHO CO3aHHBIX YCIOBUAX (IPOBOAST dKC-
nepuMeHThl). Tema ¢ aHamOTHYHBIM Ha3BaHUEM U COJIEPIKaHUEM €CTh U B yUCOHHKE
XUMMHU 114 8 Kiacca. 3[ech Jaxe AaeTcs ONpeneIeHIe NOHITHIO XUMUUECKHI IKC-
MEPUMEHT: «XUMHUYECKHUH 3KCIIEPUMEHT — MCCIIEI0BAaHUE, KOTOPOE MPOBOAST C BeE-
IECTBAMHU B KOHTPOJIUPYEMBIX YCIOBHUSX C LENBI0 U3YUYCHHS UX CBOUCTBY (C. 14)%
[IporpamMmmamMu ecTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB TPAJAULUOHHO TPE/-
YCMOTpEHBI pa3Hble (POPMBI OPraHU3AIUH OIBITHO-IKCIIEPUMEHTATBHON pabOTHI:

! Hepvuurun M.H., Heanoe A.1. ®uzuka. 7 Kinacc: 6a30BbIii ypOBEHb : YI€OHHK TSt 00111e00pa3oBareb-
HBIX opranusaiuil. 4-e u3n. M. : Ilpocsemienue, 2024. 239 c.

2 Iabpuensn O.C., Ocmpoycos U.I, Craoxos C.A. Xumusi. 8 kiacc : yueOHUK 11st 0011eo6pasosa-
TeJbHBIX opranu3anuii. M. : [Ipocsemenue, 2019. 175 c.
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MIPOBEJICHUE AEMOHCTPALIMOHHBIX U (PPOHTANBHBIX SKCIIEPUMEHTOB, J1a00PaTOPHBIX
paboT 1 opraHu3aIus J1a00PaTOPHBIX MIPAKTUKYMOB.

B mikosbHBIX y4eOHHUKAaX MaTEMaTUKU TaKUX pa3/ienoB HeT. OHAKO MOSIBUINCH
3aJlauu, pelIeHrne KOTOPBIX MPeIaraeTcsi OCyIEeCTBIATh C UCIOIb30BAHUEM KOM-
nbrotepa’. [Ipu 3ToM Kakoe MporpaMMHOE 0OSCIICUeHUE U KaK CICIYeT €ro HCIOIb-
30BaTh B paboTe C TAaKUMU 3aJadaMH aBTOPbl peKOMEHauil He natoT. [la u camu
3a/1a4M, KaK IMoKa3aji X aHajiu3, mpencTaBiieHHbId B cratbe M.B. I1labGanosoii [10],
1o ¢opMe U ColepKaHUIO MAJIO YeM OTIIMYAIOTCS OT TeX, KOTOpbIe Mpeiaraercs
pelIaTh YUCTO TEOPETUUECKUMU METOIAMHU.

DTO NpUBEIIO K OCTaHOBKE MPOOIEMHOT0 Bompoca: «YTo ke MOJ0KHUTh B OCHO-
BY pa3pabOTKH METOAMKH O0yUYEHUS IKOJIHHUKOB PEIICHUIO YKCIIEPUMEHTATBHBIX
U 3KCIIEPUMEHTAIbHO-TEOPETUUECKUX MaTeMaTH4YeCKuX 3a1ad?» Mbl BUAUM JBa
MyTH PEIICHUs TON MPOOIEMBI.

1. OGecnieynTh MEPEHOC SKCIEPUMEHTATIBHBIX YMEHHH, C(POPMUPOBAHHBIX MPU
M3YyYEHUU MPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJIa, B cepy MareMaTHuecKoil
JeSITeIbHOCTH 32 CUET OPraHU3aIMKi MEKIPEAMETHBIX KOMITBIOTEPHBIX Jabopartop-
HBIX MPAKTUKYMOB ((u3uka + Xumus + OnoJorus + MareMaTuka + HHpOpMaTHKa),
«CTHUPAIOIIMX TpaHW» MEXIy 00JacTIMU HCHOJIb30BaHMS SKCIEPUMEHTAIBLHOTO
MeTofla B Tpolecce mno3HaHus. [Ipumep peanuzanuiui 3TOM MAEU MOXHO HaWTH
B ctatbe B.JI. Dxenexsn [11].

2. YcunuTh SKCIEPUMEHTAIBHYIO COCTABJISIONIYI0 00yyeHHUs] MaTeMaTHuKe 3a
CUET HCHOJIb30BAaHUS pa3pabOTaHHON TEXHOJIOTUH METOI0JIOTHYECKH OPUEHTUPO-
BaHHOTO O0O0y4eHwsI [ 12], 9To 00eCTIeunT HAKOTIJICHHUE OTTBITa MCTIOIB30BAHUS IKCIIe-
PUMEHTAJIBHOTO METOJa B MAaTeMaTHUYeCKOM MO3HAaHHM U €ro TpaHcOopMaIliio
B CHUCTEMY 3HaHHMH O CYLUIHOCTH KOMIIBIOTEPHOI'O SKCIEPUMEHTA, O LIEIAX U yCIIO-
BUSX €T0 NMPUBJICYEHMSI K PELIEHUIO MaTeMaTUYECKUX 3aj1ay.

OTH J1Ba My TH ABISAIOTCSA B3aUMOJIOTIOIHIIOMIMMHU. ECciii ecTh BO3MOXKHOCTD pe-
aJIN30BaTh UX B COBOKYITHOCTH, TO TO TOJBKO YCHJIMT 00pa3oBaTebHbINA 3 PEKT.
Ho npaktrka nokasbIBaeT, 4TO peaan30BaTh MEPBBIN MyTh JOBOJIBHO CIOXKHO. J[i1st
3TOTO HY)XEH YUYUTEIb — 3PYAUT, 00JaJaroIuid JOCTaTOYHBIMU 3HAHUSIMHU BO BCEX
MIEPEUUCIICHHBIX BBIIIE O0JIACTSX, MIIM MEXKIIPEIMETHOE COOOIIECTBO yuuTenei, ro-
TOBBIX K COTPYITHUYECTBY.

B cBsi3u ¢ 3TM OCcTaHOBUMCS Ha 60Jiee JOCTYITHOM YUHUTEI0 MATEMaTHKH CIIO-
cobe — MPUMEHEHHH TEXHOJIOTUH METOI0JI0OTMYECKH OPUEHTUPOBAHHOTO O0YUYEHUSI.

Lenb uccnenoBaHust — NPEACTaBUTh BO3MOKHOCTH TEXHOJIOTUM METOJ0I0rHYe-
CKU OPUEHTHPOBAHHOTO 00yueHUsI B (GOPMUPOBAHUU 3HAHUN 00 OCOOCHHOCTAX MPH-
BJIEYECHUSI KOMIIBIOTEPHBIX SKCIEPUMEHTOB K PELICHHIO MAaTEMaTHUYECKUX 3a]ad Ha
IIpUMeEpe MOATOTOBKH YUAIlIUXCsl OCHOBHOM 00111€00pa30BaTeIbHOI IIKOJIbI K pellie-
HUIO 3371a4 TypHHpPA MO SKCIIEPUMEHTAILHON MaTeMaTuke. DKCIepUMEHTAIbHO-TEO-
pETUYECKUE 3a7a41 — KyJIbMHHALMOHHBIE B TYPHUPHBIX 3aJaHUSIX. ApXUB 3a7a4 Typ-
HHpa C KPUTEPHAMHM OLIEHKH U pelIeHusIMHU pa3MmelieH Ha caiite GeoGebra.org®.

3 Amanacsan JI.C. Teometpusi. 7-9 xiacchl: 6a30Bblii yPOBEHb : y4eOHUK Uit 0011e00pa30oBaTeiib-
HbIx opranusanuii / JI.C. AranacsH, B.®. Byrysos, C.b. Kagomiies [u np.]. 20-¢ nza. M. : TIpocBerienue,
2010. 384 c.

4 ApxuB 3amanuii TypHHpa MO dKCIiepUMeHTadbHON Matemaruke. URL: https://www.geogebra.
org/m/vger9kgu (nara obpamenus: 26.11.2025).
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Metoaonorusi. 3HaHUSI U YMEHUS, CBA3aHHBIE C IOCTAHOBKOW U ITPOBEIECHUEM
9KCIIEPUMEHTOB, — PA3HOBUIHOCTH METOIOJIOTUYECKUX 3HAHUN. 3HAHUS 3TOTO THIIA
Oecrosie3HO TiepenaBaTh B BHJEC WMHCTPYKIHMH «jaenaid Tak». OHU 3apOxIaroTCs
Y pa3BUBAIOTCS MOCTENEHHO B MIPOIECCE COBMECTHOM MpenMeTHO U pedaercuB-
HOM JesTeNIbHOCTH yuuTess ¢ oOyyaronumucs. B cBoem pa3Butuu Takue 3HaHUS
MIPOXO/ISAIT HECKOIBKO ITAIOB.

1. 3aposwcoenue B poriecce BocipusaTHs o0pasia 3pPeKTHBHON NeATEITLHOCTH
0 MPUMEHEHHUIO METO/Ia KOMITBIOTEPHOTO SKCIIEPUMEHTA K PEIICHHUIO MTO3HABATEIb-
HOM TIPOOJIEMBI, HE pa3peIIMMOi YMCTO TEOPETHUSCKIUMH METOIaMHU (HAOIOICHHE 3a
IKCIIEPUMEHTATLHON IeATeTbHOCThIO HACTABHUKA HITM YTEHHE O IPUMEHEHUH JIaH-
HOTO METO/Ia B HOBEWIIICH UCTOPUHU pa3BUTHUS MareMaTruku). Ha sTom sTame mero-
JOJIOTUYECKUE 3HAHUS HEOTACTUMBI OT KOHKPETHOTO aKTa IMO3HABATEIBHOU Jesi-
TEJIbHOCTH.

2. Pacnpocmpanenue Ha IpyTHe CUTyallUH, TPeOYIOIIUE MPUBICYCHUS KOM-
MBIOTEPHOTO SKCIIEPUMEHTA. B 3TOT nmeproa MeTomonornyeckue 3HaHus 0CO3HaIOT-
Csl KaK TPaJULIMU CJIEOBAHUS MIPEIBSIBICHHBIM 00pa3iam nesrenbHocTu. OcoOeH-
HOCTH IIOCTAHOBKM M TIPOBEIEHUS KOMIIBIOTEPHOTO SKCIEPUMEHTA, YCIOBHS
Y TPaHUIBI €10 FPPEKTUBHOCTH HE OCO3HAIOTCS YUAIIUMUCS.

3. Buisasnenue — 0CO3HaAHUE 3HAYMMOCTH M3YUYeHUs yCIOBHHA d(HPEKTUBHOCTH
MIPUMEHEHUS JAaHHOTO MeTo/a. K BBISIBICHUIO MPUBOIUT CTOJIKHOBEHUE C CUTYAIH-
el «Heycnexa» B €ro UCIOJIb30BaHUH, KOTOPasi BbI3BaHA HEOCO3HABAEMbIM HapyIlle-
HUEM MPaBUJI MOCTAHOBKH ¥ MTPOBEJCHUS SKCIIEPUMEHTA WIIH HEMPABIILHOM 00pa-
OOTKOM €ro pe3yabTaToB, OTCYTCTBUEM MX TEOPETHUECKOTO OCMBICIICHUSI.

4. Onpeomeuusanue — TPEBpAIICHUE SKCIIEPUMEHTA U3 METOJa IO3HAHUS
B IIpeIMET U3yueHUs. 3HaHUS O CYHIHOCTU HKCIEPUMEHTAIBHOIO METO/IA, YCIOBU-
SIX U TPaHUIAX ero Y3PGEKTUBHOCTH, O MECTE€ B CUCTEME METO/IOB IMO3HAHUS SIBIISI-
I0TCS Pe3yabTaTOM Pe(UIEKCUBHOTO OCMBICICHUSI M KPUTUYECKOM OLEHKU CIIOMKHB-
IIUXCS TPATUINI HCIIOIb30BaHUs JAHHOTO METO/IA.

Jist TypHHMpa SKCIIEPUMEHTAIbHO-TEOPETHUECKUE 3a/Ja4ul COCTABIISIIOT CHEIH-
QMHCTHl B 007acTH SKCIIEPUMEHTAILHOM MAaTEMaTHKH, a TaKXkKe MpenojaBaTeiu,
HIMPOKO MPAKTUKYIOIIHE O0y4YeHHE C UCTIOIb30BAHUEM CUCTEM JTMHAMUYECKON Ma-
temaruku (C.W. I'po3nes, P.H. Hukonaes, A.. Cru6nes, B.W. Peokuk, A.B. fct-
peboB U p.). AHaNMHM3 MPETIOKEHHBIX MU 3a]1a4 TTOKa3bIBAET, YTO K HEOOXOIUMO-
CTH MPUBJICYCHUS KOMIIBIOTEPHBIX YKCIIEPUMEHTOB IPUBOIUT:

1) Hanuuue HESBHO 3aJlaHHBIX CBOWCTB KOH(UTYpaIMu, OOHApYKEHHE KOTO-
PBIX BO3MOYKHO JIUIIIh MPU TOYHOM €€ MOCTPOSHUH C TMOCIEAYIOUIUM HCCIIeI0Ba-
HUEM BBISIBIICHHBIX CBOMCTB Ha JMHAMUYECKYIO YCTOMUHUBOCTB;

2) HamU4#e TOABIKHBIX 2JIEMEHTOB KOH(PUTYpalluy WM JIEMEHTOB, MO3UIUS
KOTOPBIX HE OTpeziesieHa YCIOBUAME 3a7a4l U TpeOyeTcs ee pa3bICKaHUe C Moce-
JYIOIIAM HAX0K/IEHUEM 3HAYCHHI BEIMUWH, 3aBUCSIIUX OT BRIOOPA ITOM MO3HIIHH;

3) Hanuuue NpsMOro TpeOOBaHUs UCCIEOBAHNUS HEKOTOPOIl 3aBUCUMOCTH Me-
TPUYECKUX W/WUIIU TIO3UIIMOHHBIX CBOMCTB OT 3HAUCHUH TO3UIIMOHHBIX WJIH METPH-
YECKUX MapaMeTPOB.
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B cBs13u ¢ BapHMaTUBHOCTBHIO NMPUYMH U 1I€JI€ MPUBJICUEHUS KOMITBIOTEPHOTO
HKCTIIEPUMEHTA pa3pabOTKy METOAUKH PaOOTHI C KaX /10l KOHKPETHOM SKCTIEpUMEH-
TaJIbHO-TEOPETUUECKOM 3aJauell JIydllle HauuHaTh C €€ pelIeHus pedIeKCUBHOTO
aHaJIM3a OCHOBAHWMM IIPUHUMAEMBIX PELICHUN U UCIBITBIBAEMBIX TpyAHOCTEH. [la-
Jiee HYKHO OIEHHUTh, KAaKUE BO3MOXHOCTU ISl CHSTHSI BOSHUKIIMX 3aTPyIHEHUI
MPEOCTABISIET KOMIBIOTEPHBIM AKCIEPUMEHT. DTO MOMOXKET CIPOTHO3UPOBATH
1 3aIUTAHUPOBATH €r0 BO3MOXKHOE MPUMEHEHHUE YUaIlIUMUCS.

CHOXHOCTh pealn3alud METOJUKH METOJOJOTMYECKH OPUEHTHPOBAHHOTO
0o0y4YeHHs] COCTOUT B TOM, YTO HY>KHO HAIPaBJIATh HE TOJIBKO MPEAMETHYIO, HO
U pedUIEeKCUBHYIO COCTAaBJISIOIIME JEATENbHOCTH ydaumuxcs. [lpeacraBum mero-
JIMKY Ha KOHKPETHOM IIpUMeEpe.

B kauecTBe cozep:kaTeNbHONW OCHOBBI BHIOEPEM 3aj1ady, MPEUIOKEHHYIO TPO-
tdbeccopom P. HuxomaeBsiMm (DKOHOMUYECKHI YHHMBEpCHUTET, BapHa) Ha TypHHpe
2019 r. yuamumes 8 knacca:

B xeaopame ABCD co cmoponoii 2 mouka M — cepeouna CD, N — cepeduna
AB. Touxa K nexcum na ompesxe AM, mouxa L — na cmopone MB. Touxu D, K, L,
N coedunenvt nomanot. Hatioume naumeHvuyo uz 6cex 803MONCHBIX OJIUH IMOU
JIOMAHOU.

3aMeTuM, 4TO B XOJI€ MOATOTOBKH K TYpHUPY SKCIIEPHUMEHTAIbHO-TEOpeTHYe-
CKHE 33/1a41 CTaBATCS BIEPEMEIIKY C TEOPETHUECKUMHU, MPEIOCTABIIAS yUaIlUMCs
cB00OTy BbIOOpa KOMILIEKCA TPUMEHSEMBIX JJIs1 UX pelieHust MeTo10B. [lomycTum,
MBI Tak 1 genanu. Toraa pabora Haj 3a/1a4ueil HAYHETCS ¢ 3alMCH JaHHBIX U TPeOo-
BaHMsI, COMTPOBOXKIAEMBIX CXEMAaTHYECKUM YepTekoM (puc. 1).

Jlanee xenatenbHO MPEJOCTABUTH BO3MOKHOCTH YUYAIIMMCS BBIIBUHYTH Kak
MOXKHO OOJbIlle THUIIOTe3 00 HMCKOMOM 3HadeHHH. EcTecTBeHHas CTpaTerus —
«CTIPSIMIICHHE» JIOMAHOW, HO B CHJIy HEBO3MOXKHOCTHU €€ peajH3alliy ydaluecs,
BO3MOKHO, OyIyT BEIOMpATh «y10OHBIE)» JIJIs1 BHIYMCICHUS MOJI0KeHUs ToueKk K u L.
Ponpb yuurens Ha 3TOM 3Tare COCTOMT B HAKOIUIEHUH M CUCTeMaTH3aluy MoTydae-
MBIX YYAIIUMHCS PE3yIbTaTOB JJIs MOCIEAYIOIero ux oocyxaenus (Taom. 1).

Hano: ABCD — xBagpar (AB = 2).
K DM = MC, AN = NB,
K e AM, L € MB.
HaiiTu: HanMeHbIIee 3HaYCHUE
DK + KL + LN.

Puc. 1. Pesynbrathl aHannsa ycnosus 3agayn

UcTto4Humk: cospaHo M.B. LLlaBaHoBoli, M.A. [MaBnoBoii.

BJIMSIHUE TEXHOJIOT' U1 HA PASBUTUE OBPA3OBAHMS 81



Shabanova M. V., Pavlova M.A. RUDN Journal of Informatization in Education. 2026;23(1):75-91

Given: ABCD — a square (4B = 2).
K DM = MC, AN = NB,
K e AM, L € MB.
Find: the smallest value of
DK + KL + LN.

Figure 1. Results of the task condition analysis

Source: created by Maria V. Shabanova, Maria A. Pavlova.

Tabnuua 1. Pe3ynbraTbl, NONly4eHHbIE NYyTEM BbIOOpa «yA00HbIX» TOYEK

nrji Monoxexnune K Monoxenue L 3HavyeHne CyMMbl
1 K=A L=B 5
2 K=M =
3 K=M L=B 2+5

UctoyHumk: coctaBneHo M.B. LLlaBaHoBoi, M.A. [aBnoBoii.

Table 1. The results obtained by selecting convenient points

No. Position K Position L Value of the sum
1 K=A L=B 5
2 K=M L=M 3
3 K=M L=B 2+5

Source: compiled by Maria V. Shabanova, Maria A. Pavlova.

MHO0XeCTBEHHOCTh MOTYYEHHBIX PE3YyJIbTaTOB U OTCYTCTBUE BUAMUMBIX T€OpE-
TUYECKUX OCHOBAHUM IS MPU3HAHUS MEHBIIETO B Ta01. | 3HAUCHUSI HAUMEHBIITNM
CO3/a€T MOTHUB JIJISl TIEpeXoia K AIKCIIEPUMEHTATILHOM JIESITCIIbHOCTH.

L]env komnvromeprozo sxcnepumenma I — mpoBepKa TAMIOTE3BI TyTEM OIpeEJIe-
JICHUS «TIOJIO0POMY TTOJIOKEHHS TOUEK K U L, JUTsl KOTOPBIX JutiHA JIomaHo DKLN
SIBJIIETCS HAaNMEHBIIIEH.

Jst mocTpoeHus TMHAMHYECKOM MojienH yyamumes 8—9 KiIaccoB JOCTaTOYHO
MaTeMaTU4YEeCKUX 3HAHUI U BPEMEHH, MOATOMY JIy4Ille TPEIOCTABUTH UM BO3MOXK-
HOCTH MIEPECECTh 32 KOMIBIOTEPHI U BBHITIOTHUTH ATY pabOTy caMOCTOATEIbHO. 3a-
Jaya yYuTensl — KOHTPOJIHPOBATh, YTOOBI CO3aHHAsT KOMITBIOTEPHAs MOJETh KOH-
¢durypanuu o61asana CBOWCTBOM JWHAMUYECKONW YCTOMYMBOCTH, TO €CTh HE
HapymIaaa yCIOBHA 3aJja4u P MepeMeIIeHnn CBOOOTHBIX Touek. Eciin 6onbmmH-
CTBO YYaIIUXCs 3aTPYAHSIETCS B CO3aHUU TaKOW MOJIENH, MOYXKHO MPEABAPUTEIIHHO
OOCYIHUTh QITOPUTM €€ MOCTPOSHUS WJIM MPOBECTU MOCTPOCHUS COBMECTHO, Je-
MOHCTPUPYS Yepe3 MPOEKTOP WM C MOMOIIbI0 MHTEPAKTUBHOW JOCKHU JEHCTBUS
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oJIHOTO U3 yueHUKOB. [IpuBeeM Hanboee KOPOTKUI alrOPUTM OCTPOCHHUSI TMHA-
MHUYECKOH MOJIETHN 3ajauHOl cuTyanuu nacrpymenramu GeoGebra:
1) moctpoeHue oTpeska JUIMHBI 2 UHCTPYMEHTOM Ompe30K (uxkcupo8aHHol

ONUHbL ;
2) TOCTPOCHHE HAa HEM KBajapara HMHCTPYMEHTOM [Ipasunbhblil MHO20-

V2ONbHUK @;
3) moctpoenue Touek M u N uacrpymentom Cepedurna ompesxa I:];

4) moctpoenue orpe3koB MA u MB uHacTpyMeHTOM Ompe3ox ;

5) moctpoenue Touek K u L uHCTpyMeHTOM Touxa Ha oOvekme ;

6) coenuaenue Touek DKLN nHCcTpyMeHTOM Jlomanas
Pesynbrar mocTpoeHuit U CChUIKA HA MOJIENB> TPUBEICHBI HA PUC. 2.
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Puc. 2. Mogenb k 3aga4e 1 AuHaMunyeckuii HepTex K Helr®

WetoyHumk: co3paHo M.B. LLlabaHoBown, M.A. MNaBnoBo.

Figure 2. The task model and for accessing worksheet for it

Source: created by Maria V. Shabanova, Maria A. Pavlova.

Taxast MoziesIb TPOBOLUPYET MPOBEIEHUE OIKOHOBCKOTO 3KcIepuMenTa [1], To
€CTh MOJY4YeHHsI pe3yabrata 0e3 MpeaBapuTeNIbHOTO MIaHUPOBAHUS SKCIIEPUMEH-
TaIBHBIX JICUCTBUNA. ITa BO3MOXKHOCTD JJOJDKHA OBITh TIPEIOCTABIICHA YUAIIIMCS.

3HauMMBbIE JJIs PELICHUS 3aJ]a4ul PE3yabTaThl SIKCIIepuMeHTa 1:

1) obHapysxenue no3unuii Touek K u L, 17151 KOTOPBIX JITTUHA JIOMAHOW MEHbIIIE
MIOJTyYE€HHOM paHee METOIOM MoA00pa «yI00HBIX) TOUEK;

2) BBIIBIJKEHHE THUIIOTE3bl OT TOM, YTO HEOOXOJWMBIM, HO HEIOCTATOYHBIM
YCJIIOBHEM JOCTHKEHHS HAMITYUILIETO Pe3yJbTarTa sIBISETCS MPUHAIIEHKHOCTh TOUEK
D, K u L ogHOM IpSIMOM.

[Tocnennuii BBIBOZ CBEAET 3a/1a4y K MOUCKY NoJokeHus1 Touku L. Ho kak ero
OTPENEIUTh, 093KOHOBCKUN IKCIIEPUMEHT YK€ MOJICKA3aTh HE MOXKET.

5 3amaua 5. P. Huxomaes, 8 kimacc, 2019. URL: https://www.geogebra.org/m/uppsmump (1ara obpa-
meHust: 26.11.2025).

BJIMSIHUE TEXHOJIOT' U1 HA PASBUTUE OBPA3OBAHMS &3


https://www.geogebra.org/m/uppsmump#path=/mail/_blank

Shabanova M. V., Pavlova M.A. RUDN Journal of Informatization in Education. 2026;23(1):75-91

Curyanus «Heycrnexa» MOTHBHPYET YYalllUXCsS OTKa3aTbCsl OT NajabHEMILIEro
HCIIOJIb30BAaHUS CTUXUIHBIX P00 (OCTAHOBUTH NPEIMETHYIO JESTEIBHOCTD).

3azada yuuTens «IoHMaTh» 3TOT MOMEHT U OpraHU30BaTh BBIXOJ YYalLIUXCS
B pe(hJIEeKCUBHYIO O3MIIMIO 10 OTHOIIEHHUIO K OCYIIECTBISIEMbIM YKCIIEPUMEHTAIb-
HBIM JICHCTBUSIM 151 pazperieHus npooneMbl. OCo3HaTh NPUYHMHBI «HEYCIIeXay Mo-
MOTYT BOBpEMs 3aJlaHHBbIE BOIPOCHL: «Kak BBl Iymaere, Io4eMy MBI HE MOXKEM
OIpE/IETUTh MOJIOKEHNE TOUKH L 3KcrepuMeHTabHo? Kakue ycoBepiieHCTBOBa-
HUS AMHAMUYECKOW MOJIENH 00JIerymiid Obl €ro MOUCK?»

OO6cyxeHue 3TUX BOIIPOCOB HABEJET YUAILUXCsl Ha MBICIIb UCKIIIOUYUTH BIIUS-
HUE Ha Pe3yJIbTaT HETOYHOCTH ITOJIOKEHUS TOUKU K 3a cUET NEPECTPOMKY UepTexa,
3a7aB MOJIOKEHHE TOUKU K cpa3y Kak TOUKH nepecedeHust orpe3koB AM u DL. [1o-
OyaUTb yUaIIuXcsl K CO3JaHUI0 CPEJICTB IJIAHOMEPHOT0 Iepedopa BapuaHTOB IIOMO-
KET TocTaHOBKa Borpoca: «Kak cienars nepedop mojaokeHui TOUKH L Ha 0Tpe3ke
BM xoHTponupyeMbeIM?»

Pesynbrar ero o0cyxaeHus — npeaaoKeHue 3a/1aTh MOJIOKeHUe TOUku L Ha BM
C UCIOJIB30BaHUEM UHCTpYMeHTa [lonzyHox |232|. [l nepecTporKu MOJENIN JOCTa-

——

TOYHO NOCTPOUTH OKPY’KHOCTb C LICHTPOM B TOUYKC Bn paanycoM, 3aBUCAIIUM OT

NOJI3YHKA, HHCTpYMEHTOM OKpyarcHocmsb no mouke u paouycy | (). 3areM oTMETHTb

TOYKY IIEPECEUEHUS ITOM OKPYKHOCTH U BM uHCTpyMeHTOM [/lepeceuenue g Ile-

peonpeaenuTh TOUKy L KaK TOYKY, paBHYIO TOUKe nepeceueHus (Hanpumep, L = E).
Jlomanyro DKLN 3ameHUTH Ha IoMaHyto DLN, Tak kak K IpUHAUIEKUT OTpe3Ky DL.

st ynoberBa ukcanuu pe3yabTaToB SIKCIEPUMEHTA YUUTENb WIN yYalluecs
MOTYT MPEIOKUTH 3aMUCHIBATh TAHHBIE O TEKYIIHUX 3HAYEHUSAX MOJI3YHKa U COOT-
BETCTBYIOIINX UM 3HAYCHUSX JIJTMHBI JIOMAHOW B 3JIEKTPOHHYO Tabmuiry® (puc. 3).
BaxHbIM 3TanoM IJIaHUPOBAHMS SIBISICTCS OOCYKIECHUE AMIUTUTYIbI 3HAYCHUI
Y IONYCTUMOTO HaIpaBJIEHUsI U3MEHEHUSI 3HAUE€HU TTOJI3yHKA B XOJI€ SKCIIEPUMEH-
Ta. MOXXHO Tak»Ke MOAHATH BOIPOC O 3HAYUMOCTH YCIIOBUS AB = 2 1 cpa3y npeny-
CMOTPETh BO3MOKHOCTh U3MEHEHHUSI JUIMHBI CTOPOHBI KBaJipaTa Mpu CO3JaHUU MO-
JIEJH JIJ1S1 TTOJTy9eHHsT 0000IIIEHHOTO BBIBOIA.

L]env komnwvlomepHo2o 3Kcnepumenma 2 — ONPENEAUTh, XOTs Obl IPUOTU3U-
TEJIbHO, MOJIOKEHUE TOUKH L, IpU KOTOPOM JIJIMHA JIOMAHOW HAaMMEHbIIasl.

VYyamuecs 3a4acTyI0 HCIIBITHIBAIOT OOJIBIIINE TPYIHOCTH B (DOPMYITUPOBKE BHIBO-
JIOB U3 ITPOBEJICHHOTO AKCIIEpUMEHTa. HayunTh BX JienaTh BEIBOIBI IOMOXKET pediiek-
cuBHasi urpa «burBa aprymMeHTOB». YUuTeIh MPEABSABISET YUAIIUMCS HECKOJIBKO
BBIBOJIOB, MOITOTOBJICHHBIX 3apaHee (UJIU MPEBAPUTEIBHO MOTyYEHHBIX OT yUallluX-
cs1). OIMH U3 HUX BEPHBINA, OCTAIBHBIC IPEACTABISIOT THIIMYHBIC OIINOKH:

A. Hanmenrsmas mmHa nomaHoi 2,86.

B. Jlna kBazipaTa co CTOpOHOM 2 HAaMMEHbIIAs JIJIMHA JIoMaHoH 2,86.

C. Ecnu Touka L ynanena ot B Ha paccrosiaue 1,5 nnu 1,6, To qyinHa moMaHou
HaWMEHbIIIasl.

D. Ecnu touka L ynanena ot Touku B Ha paccrostHue ot 1,4 no 1,7, To nnuHa
JIOMaHOW HauMEHbIIIAs.

¢ 3amaua P. Hukomaesa 8 xmacc 2019(2). URL: https://www.geogebra.org/m/rgfbf5bu (mara o6pa-
meHust: 26.11.2025).
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I. Cpenu Touek L, ynajneHHbIX OT TOYKM B Ha pacCTOSHHUE, COCTABIISIONIECE OT
0,62 no 0,72 nnunbl oTpe3ka BM, HaliaeTcs, Mo KpalHeW mMepe, OJHa TOouKa, JJIs
KOTOPOM JIJTMHA JIOMAaHOW HAaMMEHBIIasl.

A B
b=2 1 a |
r— 2 01 3

3 02 3
a=18 4 0.3 3
—— 5 04 3
6 05 3
7 06 3
8 07 3
9 08 3

10 0.9
1 1 2
12 11 2

. P 3 13 1.2
2.88, pL 14 13 2
i d% 15 14 2
i \ 16 15 2
5 B 17 16 2
A N 18 1.7 2
19 18 2

Puc. 3. Mogenb ons npoBeLeHNs KOMMbIOTEPHOrO 9KCNEPUMEHTA B KOHTPONMPYEMBbIX YCI0BUSIX
1 AVMHAMUYECKUI YepTex K Heli®

UcTto4Humk: co3paHo M.B. LLlaBaHoBoli, M.A. [1aBnoBoii.

Figure 3. The model for conducting a computer experiment under controlled conditions
and for accessing the worksheet®

Source: created by Maria V. Shabanova, Maria A. Pavlova.

VYyamumcs npeaiaraeTcs pacnpeaeauThCs Ha TPYIIbI, BEIOpaB TOT BBIBO/, KO-
TOPBIH, M0 UX MHEHMIO, SBIISETCS NPaBWIBHBIM. B X0/1e Urpel UTpOKU MOTYT Me-
HATHh MHEHHE M MEPEeXOIUTh B Apyrylo rpymnmy. Mrposas 1enp — nepeTsiHyTh Ha
CBOIO CTOPOHY OoJiblliee KOJIMYECTBO YIEHOB Apyrux rpynn. Kaxmoil rpynmne mo
o4epen JaeTcsl CIOBO TSl 03BYUMBAHUS aPTyMEHTOB, OOBSCHSIONIUX MTPABOTY BbI-
OpaHHOI MO3UIIUU U OMPOBEPralolIUX aJbTEPHATUBHBIC MMO3UILIMU. YUUTENb (HUK-
CUpPYET apTyMEHTHI «3a» U «IIPOTUBY», 3aHOCS UX B TaOIM. 2.

HmenHo nanubie Ta0l. 2, a He 00beIMHEHUE TPYIII, YYACTHUKU KOTOPBIX Tep-
BOHAYAJIBHO MPHUACPKUBAIMCH PA3HBIX MHEHHUI, SIBIIIETCSA HAOOJee 3HAYMMbBIM pe-
3yJABTaTOM UTPHI.

Tabnuua 2. MpuMmepbl apryMeHTOB, KOTOpPble MOTyT ObITb COGpaHbI
B NpoLuecce urpbl

BbiBopg, AprymeHTbl «3a» AprymMmeHTbl «NpoOTUB»
A MoaTBEpPXAEH AAHHBIMU SKCNEPMMEHTA
. He cooTBETCTBYET Llenn aKCnepnmeHTa
B OnucaHa durypa, ons KOTopoi NONyYeH pesynbTat
He yyTeHa nprbnnxeHHOCTb
(¢} 5 o MoaTeepXaeH AaHHbIMW 9KCMepMMeHTa npeacTaBneHns AaHHbIX 1 HeNnoaHoTa
>
B3 nepe6opa BapMaHTOB
o s 2
D 533 MoaTBEPXAEH AAHHBIMU SKCNEPMMEHTA
o J o o
5 5 YyTeHa nprubanmkKeHHOCTb AaHHbIX BbiBOA, YaCTHbIN
| 8 % 1 HEMnonHoTa (TONbKO ANSt CTOPOHBI 2)
BbiBoa, 06006LEHHbIN

UcTto4Humk: coctasneHo M.B. LLlaBaHosol, M.A. MaBnoBoii.

BJIMSIHUE TEXHOJIOT' U1 HA PASBUTUE OBPA3OBAHMS 85



Shabanova M. V., Pavlova M.A. RUDN Journal of Informatization in Education. 2026;23(1):75-91

Table 2. Examples of arguments that can be obtained during the game

C(;?:rllu' The arguments for Arguments against
A Confirmed by experimental data
- - - Does not meet the purpose
B The figure for which the result was obtained of the experiment
is described
C - The approximation of the data
o 8 5 Confirmed by experimental data representation and the incompleteness of the
2 S g search options are not taken into account
o o
D 33 :n). Confirmed by experimental data
Qo o
| £ 2 o | Data approximation and incompleteness . .
o +
33 :c: are taken into account Private output (only for side length 2)
(o]
Generalized conclusion

Source: compiled by Maria V. Shabanova, Maria A. Pavlova.

Crnenyrommii aTan padoThI HAJ 3aa49eil — MOUCK Crtoco0a MCTIOIB30BAHMS pe-
3yJIETaTOB KOMITBIOTEPHOTO AKCIIEPUMEHTA JIJIsI OOHAPY>KEHHUS aIrOpUTMa TOYHOTO
nocTpoeHust Touku L. CHavdasia Hy»KHO NPEAJIOKUTh YUallUMCSl CHU3UTD BIIUSHHE
Ha pe3y/IbTaT HETOYHOCTH OTOOPaKeHHMsI TAHHBIX, a 3aTeM yOpaTh (CKPBITH) Ha Uep-
TeXe BCE JIUIIHEE, OCTABUB TOJILKO OMPEACISIONIUE MMOJIOKEHUE TOYKU L AIeMeH-
Thl: OTpe30K BM u nomanyto DLN. 3putenbHOE CXOACTBO ¢ 3aAadeid ['epoHa qomx-
HO HABECTHU YYAIUXCS HA UACI0 PELICHUs CIPSMICHUEM JIOMAHOHN MyTeM 3aMEHbI
3BeHa NL otpe3koM LN’, CHMMETpUYHBIM €My OTHOCUTENbHO BM (puc. 4).

D M C

\
1
! \ L

’
/286357 [,

A N B
Puc. 4. CnpsimneHuve nomaHo 3a cyet noctpoenus N’, cummeTpudHor N OTHOCUTENLHO Npsimoin BM
UcTtoyHuk: cospaHo M.B. LLlabaHoBsoii, M.A. MaBnoBoii.

Figure 4. Straightening a polyline by constructing an N’ symmetric N relative to a straight BM

Source: created by Maria V. Shabanova, Maria A. Pavlova.

[Tocne oGHapy>keHUs UJeH PELICHUE CBOAUTCS K IIETIOYKE HEPABEHCTB:
DK + KL+ LN>DL+ LN=DL+ LN>DN".

Pabota nan 3amadeii, BEICTYAIOMICH JUIIL COACPIKATEIHPHOM OCHOBOW pa3BH-
TS METOAOJIOTHNYCCKUX 3HaHI/II71 y‘-IaH_[I/IXCSI, HC JOJIDKHA 3aKaHYUBATHCA C Honyqe-
HUEM pe3yibrara. TpeOyeTcss BKIIOYEHUE YYaIIUXCs B JEATEIBHOCTh METOJ0JIO-
THYECKO peduiekcuu, MO3BONSIONICH 3a(UKCUPOBATh OTIMYHE HOBOTO OIBITA
¥ HOBOTO 3HAHMI OT UCXOIHOTO. B CBsI3u ¢ TeM, 4yTo paboTa MPOBOIUTCS B PaMKax
IIOATOTOBKU K TypHI/Ipy, JO0CTAaTOYHBIM MOTHBOM BbBIXOJ4a B pe(I)HeKCI/IBHYIO I103U-
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UI0 OyJeT SIBIATHCS MPEIUIOKEHHE YYUTENsl OIEHUTh MPOJEIaHHYI0 PadoTy T0
KPUTEPHUSIM, KOTOPBIC UCIIOIH30BAIH YIEHBI JKIOpH (Tadu. 3).

Tabnmua 3. Kputepum oueHkn 3apgayum, 8 knacc, 2019

Bannbi Kputepumn
1-5 3apaya pelleHa akCrnepmuMeHTanbHO, HO MOCTPOEHUS, HEOOX0ANMbIE A1 060CHOBaHMS
He NpuBeaEHbI
6-15 3apava pelleHa aKCnepuMeHTanbHO, NPUBEAEH YEPTEX, U3 KOTOPOro MOXET CneoBaThb

obocHoBaHWe, oaHaKko caMo 060CHOBaHME He NpUBeaeHO

16-20 | 3apava pelleHa, HO AokasaHbl HE BCE KJIIOYEBbIE MOMEHTbI PELLEHNS

21-30 |3apaya pelueHa, NpeacTaBieHo A0Ka3aTelbCTBO BCEX K/TIOYEBbIX MOMEHTOB

UctoyHumk: coctaneHo M.B. LLlaBaHoBoi, M.A. [NaBnoBoii.

Table 3. The task evaluation criteria, 8th grade, 2019

Points Criteria

The problem has been solved experimentally, but the constructions necessary for substantiation

1-5 .
are not given

The problem has been solved experimentally, and a drawing is provided from which

6-15 a justification can follow, but the justification itself is not provided

16-20 | The problem has been solved, but not all the key points of the solution have been proven

21-30 | The problem has been solved, and the proof of all the key points has been presented

Source: compiled by Maria V. Shabanova, Maria A. Pavlova.

[TonbITKa IpUMEHEHUS KPUTEPHEB MPUBOAUT K HEOOXOAMMOCTH OOCYXKAECHUS
BOIIPOCOB:

1. YTo 3HAYMT «3a/1a4a perieHa 3KCIePUMEHTAIbHO»?

2. Kakue nmoctpoeHus 000CHOBBIBAIOT PE3yIbTaT?

3. Ilouemy onucanuii nocTpoeHust Touek K 1 L He0CTaTOYHO /IS MOJTyUeHUs
BbICIIEero Gasa?

4. Jloka3aTeabCTBO KaKUX KIFOUYEBBIX MOMEHTOB TpeOyeTcs MPeACTaBUTh?

5. Ha xaxkoii 6amt MoxeT ObITh OLIEHEHO pelleHUE, TIPOBEACHHOE 03 HCII0Ib30-
BaHUS SKCIIEPUMEHTA, U 1oyemy?

6. IlouemMy MbI HE CMOIVIM HAlTH PELLIEHUE, HE ITPUBIIEKAs] KOMIIBIOTEPHOIO 3KC-
nepumenTa? B uem on nomor?

Pe3yabTarsl u 00cyxkaenne. [Ipencrapnennas MeTouKa MpoInia anpooaIuio
Y BHEJIPEHA B CUCTEMY MIPOBEICHUS 3aHATHI KPY)KKOB « DKCTIEPUMEHTAIbHAS MaTe-
MaTHKay JUId ydamuxcs: 7—9 KiaccoB, OpraHW30BaHHBIX Ha 0a3e IeHTpa mo padore
c omaperHsiMu etbMu (Llentp «Co3Be3ane», ApXxaHrenbCcK), HECKOJIBKUX 00pa3o-
BaTeJIbHBIX OpraHu3anuii B Apxanrenabckoi oonactu (Ceeponsunck, CLII Ne 24;
Benbck, CIII Ne 92), a Takxe nuueir Manononuc (MuHononuc). Bee yuammecs
B KpY’KKaxX BHE 3aBHCHMOCTH OT 0a3bl 3aHMMAIOTCS 110 OAHOI Iporpamme, yueo-
HBIM MarepuangaM M METOIAWYECKHMM PEKOMEHAALUSAM, SBISIOTCS MOCTOSHHBIMU
YYaCTHUKaMU TYPHHUPA 110 3KCIIEPUMEHTAIbHOW MareMaTuke. TypHUp IpoBOAUTCS
Ha Ka)xJ10i 6a3e otzenbHO. Bee npeuiaraemble 3a1auu TpeOyrOT pa3BEepHYTOTO OTBE-
Ta: MPEeJOCTaBICHNs] CKPUHIIOTOB WK (hoTorpaduii paboT, CO31aHHBIX yUalIUMUCS
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IMHAMHYECKHX Mozeseld. PaboThl y4acTHHKOB HAIpaBIIAIOTCS B JKIOPH TypHHpa
JUISL SKCTIEPTHOM MPOBEPKH. DTO TO3BOJSIET OTIEKMBATh TUHAMHUKY PE3YJIbTATOB
KaK Ha ypOBHE OT/AEIBHBIX IUIOIAI0K, TaK M OTJEIbHBIX yuamuxcs. [{ns npeacras-
JICHUSI PE3yNIbTaTOB PEIICHHs YKCIIEPUMEHTATBHO-TEOPETHYECKHUX 3a/1ad TypHHpa
YYaCTHHKOB OT MHTEPECYIOIIUX HAC IUIOIIAI0K B CPAaBHEHUH C OOIIMMH pe3yIibTa-
TaMU y4aCTHUKOB YIOOHO HCHOJIB30BaTh KOIPGUIMEHT Pe3yIbTaTHBHOCTH (R) —
OTHOCHUTEJBHBIN IT0Ka3aTelb, KOTOPBIH MO3BOJSET OMPENENsATh MECTO KaXKIOH
i-# momaaKy B 00LIeM peHTHHTe yYaCTHUKOB. 3HaYeHUE KO3 PUIMEHTa paccuu-
ThIBa€TCA MO PopmyIie:

rie X, — CpeaHunii 6a 3a peleHne 3a/1a49H 10 BCEM yIaCTHUKAM, IIPUCTYTUBIIMM
K €€ BBIIOIHEHUIO; X, — CpeJHMH Oall 3a pelleHue 3ajadd 0 y4acTHHKaM
I-1 TUTOIIAIKH.

Jnst mpencTaBieHys AMHAMUKH HCHOJIB30BAIMCH JIMIIB JIAHHBIE YYAaCTHUKOB
OJTHOM BO3pAaCTHOM Tpymmbl A Kaxjaoro roga 7 kimacc (2023), 8 kmacc (2024),
9 knacc (2025). ITonyueHHble TaHHBIE IPEJICTaBIEHBI Ha JUarpaMmme (puc. 5).

Jlnarpamma nokasbIBaeT cTaOMIIbHBINA POCT PE3yJbTaTUBHOCTHU BBINTOJIHEHUS
JAHHOTO 3aJ]aHusl Ha IUIOLIAJKax, B pabOTy KOTOPBIX BHEApEHa METOAMKA, IO
CPaBHEHUIO C pe3yJIbTaTaMU y4aCTHUKOB TypHHUpa B 11esioM. HecMoTpst Ha nocra-
TOYHO BBICOKHH YPOBEHBb OBJIAJEHUS METOAOM KOMIIBIOTEPHOI'O JKCIIEPUMEHTA,
CIIOCOOHOCTH €ro UCIOJIb30BaTh B COUETAHUU C TEOPETHUECKUMH METOAAMM U Y
3TUX YYaCTHUKOB OCTAIOTCA IMOKA HA JOCTATOYHO HU3KOM ypoBHE. O0 3TOM roBo-
PAT cpenHue 0auIbl BHIITOJIHEHMSI IaHHOTO 3a/1aHMsl Ha 3THUX Itomaakax. OHu He
npesbimatoT 17 6amioB. OTMEUeHHBI HEJOCTATOK 3aJaeT HalpaBiIeHHE Aallb-
Hete paboThl.

3,0
2,5
2,0
1,5

1,0 g

0,5

0,0
7 knacc (2023) 8 knacc (2024) 9 knacc (2025)

@@= | |eHTp «Co3BE3aMEN === |lIKkoNa Ne 24

=== ||Ikona No 92 =@ [111eit MIHHONOAUC
Puc. 5. JuHamuka pe3ynbTaTMBHOCTU PELLEHNS 3KCNEPUMEHTANIbHO-TEOPETUHYECKOWN 334241 yHaCTHUKaMn

TypHUMpa 3a Tpu roga
UcTto4Humk: co3paHo M.B. LLlaBaHoBol, M.A. [aBnoBoii.
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2,5

2,0

1,5

1,0

0,5

0,0
7th grade (2023) 8th grade (2024) 9th grade (2025)

w=@== Sozvezdie — ==@=School No 24  e=@==School N0 92 e=@=lyceum Innopolis

Figure 5. The dynamics of the resultativity of solving an experimental — theoretical problem
by the participants of the tournament over three years

Source: created by Maria V. Shabanova, Maria A. Pavlova.

3akiarouenue. OquH 13 BEI30BOB IIU(GPOBOI TpaHChHOpMAIIMN HAYYHOH 1 00pa-
30BaTCILHONM MaTeMaTH4YeCKOU ACATCIIBHOCTH — BKIIIOYCHUC B CUCTEMY CPCACTB
MOJIICP>KKU ITOH EATENbHOCTH HUPPOBBIX HHCTPYMEHTOB. C UX MOMOIIBIO MOKHO
HC TOJIBKO BU3YAJIM3UPOBATH MATCMATUUCCKUEC a6CTpaKIII/II/I, HO U CTaBUTb, U IIPOBO-
JUTHh HAJl HUMU KOMITBIOTEPHBIE AKCIIEPUMEHThI. HayduTh yJamuxcs 3a1yMbIBaTh-
CA Haa TEM, HYKHO JIM B ITAHHOM CJIy4ac TPpaTUThb CUJIbI 1 BPEMS HAa CO3aHUEC JUHA-
MUYECKOW MOJEIH, WU JOCTaTOYHO OOBIYHOTO CXEMAaTHYECKOTO YepTexa,
MIOMOTAET MOCTAHOBKA 3a]1a4 0cO00T0 BU/Ia, HA3BIBAEMBIX IKCIIEPUMEHTAIBHO-TE0-
petnueckumu. MeTtoauka paboThl ¢ TAKMMH 33JlauaMi JI0JDKHA ObITh HampaBlieHa
Ha (GOPMHUPOBAHWE METOAOJIOTUYECKUX 3HAHMM O HA3HAYEHUHU, BO3MOMKHOCTSIX
Y YCJIOBHUSX HUCIIOb30BAHUS KOMITBIOTEPHBIX SKCIIEPUMEHTOB B COYETAHHUHU C TEOpE-
TUYCCKUMHU METOJaMMU. Hpe)ICTaBJ'IeHHaSI HaAaMH1 MCETOAHKA pa6OTBI C OKCIICPUMCH-
TaJbHO-TEOPETHUUECKOM 3aaueil TpeOyeT AJOCTaTOYHO OOMBIIMX 3aTparT BPEMEHHU.
B cBs13u ¢ aTUM MEI PEKOMCHAYEM €€ UCIIO0JIb30BATh HA BHCYPOUHBIX 3aHATUAX: KYP-
cax BHEYpPOUYHOU JEATENbHOCTH, 3aHATHUAX KPY)KKOB, B OPraHU3ALUAX JIOTOTHH-
TEJILHOTO 00pa30BaHUSI.
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CoxpaHeHue pe3ynbTaToB Hay4HO-Neparorn4eckoro
M UccnieaoBaTesibCKoOro onbiTa
B nHpopmMaumnoHHbIX npoayktax PYAQH
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Poccuiickuil ynusepcumem opyoicovl hapooos, Mockea, Poccutickas Dedepayus
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Annotaums. [locmanoexa npodremvr. OOpa30BaTEIBHBIN U HAYYHBIN CTATYC By30B BO MHOTOM
OTpakaeTcsl B IMyOIMKAIMOHHOM JESTEIbHOCTH TpernojaBareiied, uccieaopareieid, odyJaro-
mmxcs. [lostoMy omHoON W3 3amad BY30BCKHX OHONMMOTEK (MH(POPMANMOHHO-OMOIMOTEUHBIX
LIEHTPOB) sIBIIsIETCs COOp BCEX MaTepualioB, CO3JaHHbIX B YHUBEPCUTETE, OPTaHU3aIsl CHCTe-
MBI XpaHCHHSI, CACTEMATH3AINH, TyOIHIHOE PacIpoCcTpaHeHHe HH(POPMAITHH JUTS JaJbHee-
IO UCTIOJNB30BaHUs. YHUBEPCUTETHI JJIsi COXPAHEHHSI PE3yIbTATOB CBOCH NEATEILHOCTH CO3/Ia-
10T CHelHaIbHble HHPOPMAIIMOHHBIC TPOAYKTHI, B HACTOSIIEE BpEeMs ATO paboTa peaau3yeTcs
C UCTIOJIb30BaHUEM HHHOBAITHOHHEIX TexXHOIorni. Co3nanne coOCTBEHHBIX HH()OPMAITHOHHBIX
0a3 JTaHHBIX TIO3BOJISICT AKTUBHO MCIIOIB30BaTh HX B 00pa30BaTeIbHON U HAYYHOU JCSTEIbHO-
cTd. [IpUHLIUIIBI OTKPBITOM HAayKH, B YACTHOCTH OTKPBITHIH TOCTYI, CIIOCOOCTBYIOT OBICTPOMY
pacrpoCTpaHEHUIO MEJarormIeckoro OIbITa, NCCIEIOBATEIbCKAX PEIICHUH W TEXHOJIOTHYe-
CKHUX pa3paboToK BHE yHUBepcuTeTa. [Ipodnema coxpaHeHus pa3paboTOK KOHKPETHOTO yUpeK-
JeHus 00pa30BaHMsl HE sBJSIETCS HOBOM, HO ceiiyac BakKHA OTKPBITOCTh U BOBMOYKHOCTBH CBO-
OOIHOTO HWCIONB30BAHUS MaTepPHajIOB BCEMU YYaCTHHKaMH 00pa30BaTeNbHOTO IpoIiecca
C IIETIbIO MPOJIBMIKEHUS U 00OTAIEHUS HayYHO-TIe/IArOTHYECKOTO OIbITa B cTpaHe. Memodono-
eus. ViccenoBanne OMUpaeTcsl Ha MICTOPUYECKH ONBIT U HA Pe3yJbTaThl aHAIN3a CO3IaHHbIX
B TIOCJICAHUE TOOBl MH(OPMAIMOHHBIX MPOXYKTOB B KOHKPETHOW OPTaHHM3AlUH C YUETOM
MIPEIBIIYIIEr0 HCTOPUIECKOTO OIbITa OMOIIMOTEKH 1 OTIOPOI Ha SMITUPUYECCKUE UCCIICIOBAHMS
AHAJIOTUYHBIX Pa3pabOTOK, OMyOIUKOBAHHBIC B CTAThAX 3a HECKOJIBKO MTOCIIEAHUX JIeT. Pe3)yib-
mamul. OCBeIlleHa TPAKTUKO-OPUEHTUPOBAHHAST MH()OPMALUS 1O CO3IAHHUI0 HH()OPMAIIOH-
HBIX 0a3 JaHHBIX COOCTBEHHOI IreHepanuu HayqyHOH OMOIHOTEKON ¢ ydeToM MoTpeOHOCTeH
YHHBEPCHUTETA, OpraHU3alMii BBICILIEH LIKOIbI U JPYTrUX 3aMHTEPECOBAHHBIX JUL. [IponsBeneH
CPaBHHUTEIHEHO-COTIOCTABUTENFHBIN aHAIN3 TOIXOA0B M TEXHOJIIOTHH CO3JaHUS KOMIUIEKCHBIX
MH(POPMAIIMOHHBIX MTPOAYKTOB C yYETOM TCHJCHIIMH B 00pa3oBaHuy, HU(PPOBOii Tparchopma-
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i, udpoBuzamy 6nbanoTeuHoi oTpacau. Cpeau 3HAUNMBIX PE3yNbTaTOB HEOOXOIUMO OT-
METHTh (DaKT pa3MelieHus WH()OPMAIMOHHBIX MPOIYKTOB B OTKPBITOM IOCTYIIE M BO3MOXK-
HOCTh WX HCHONB30BAHUS JJISI PEaNM3aIliy psijia TUCIUILINH Pa3IndHBIX 00JIacTei 3HAHHUM.
3axnouenue. Co3JaHHBIE B POCCHICKMX YHUBEPCUTETaxX MyONWKAMK W pa3pabOTKH, Mpe-
CTaBJICHHBIC B OTKPBITOM JIOCTYIIE, CIOCOOCTBYIOT Pa3BUTHIO CUCTEMBI 00pa30BaHHUsI, IPOIBH-
KSHHUIO Pe3yJIbTaTOB MHTEIUICKTYaFHON AEATEIFHOCTH, PAa3BUTHIO JBIDKCHUS «OTKPHITAS Ha-
yKa», aKTHBHOMY HCIIOJIb30BAHUIO KOHTCHTA, a TAK)KE IIPUBIICKAIOT BHUMAHUE K MJIE€ CO3IaHHs
HOBBIX MH()OPMAIIMOHHBIX TPOYKTOB C HAyYHO-00Pa30BaTeIbHBIM KOHTEHTOM JUIS UCIIONB30-
BaHMS y4acTHHKaMHU 00pa3oBaTeNpHOTO mpornecca B Poccun 1 Ipyrux crpaHax.

KuroueBbie cii0Ba: nHOOPMAIMOHHBIE PECyPChl, HHPOPMAIMOHHOE OOecrieueHne oopa3oBa-
Husl, udpoas Tpanchopmausi OMOIMOTEK, HHOOPMAIIMOHHBIC OHJIAWH-TIPOYKTHI, TEMaTH-
YEeCKHEe KOJUTEKIIUH, ONOIMOTEKa By3a, OTKPhITAs HayKa

3asiBiieHHe 0 KOH(JIHKTE HHTEPECOB. ABTOD 3asBIIsieT 00 OTCYTCTBUHU KOH(ITUKTA HHTEPECOB.

Hcropus craTbu: mocTynuia B pegakiuo 23 urons 2025 1.; topaboTaHa Mocie peleH3upoBa-
Hust 14 oktsi0ps 2025 r; mpuHATA K myOnukanun 28 okTsiops 2025 T

s uutupoBanus: Jlomosa E.FO. CoxpaHeHHE pe3yIbTaTOB HAyYHO-IIEarOTHUECKOTO U HC-
CJICZIOBATEILCKOTO OTbITa B MH(popManmuoHHbIX nponykrax PYIIH // BectHuk Poccuiickoro
yHHBepcHuTeTa JIpyx0bl HapoaoB. Cepusi: Madopmaruzauus odpazosanus. 2026. T. 23. Ne 1.
C. 92-104. http://doi.org/10.22363/2312-8631-2026-23-1-92-104

Preservation of the results of scientific, pedagogical
and research experience in RUDN University
information products

Elena Yu. Lotova

RUDN University, Moscow, Russian Federation
Edlotova-eyu@rudn.ru

Abstract. Problem statement. The educational and scientific status of universities is largely
reflected in the results of the publication activities of teachers, researchers, and students.
Therefore, one of the tasks of university libraries (information and library centers) is to collect
all materials created at the university, organize a system for storing and systematizing
information, and publicly disseminate information for further use. Universities create special
information products of their own generation to preserve the results of their activities, and this
work is currently being implemented using innovative technologies. The creation of its own
information databases allows for the active use of these products in educational and scientific
activities. The principles of open science, particularly open access, contribute to the rapid
dissemination of pedagogical expertise, research solutions, and technological developments
outside the university. The issue of preserving the development of a specific university is not
new, but what is important now is the openness and the ability to freely use materials by all
participants in the educational process in order to promote and enrich the scientific and
pedagogical experience in the country. Methodology. The study is based on the results of an
analysis of information products created in recent years in a specific organization, taking into
account the library’s previous historical experience and relying on empirical studies of similar
developments published in articles over the past few years. Results. The practical information
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is provided on the creation of information databases by the scientific library, taking into account
the needs of the university, higher education institutions, and other stakeholders. A comparative
analysis of approaches and technologies for creating comprehensive information products has
been conducted, taking into account trends in education, digital transformation, and the
digitalization of the library industry and educational environment. Among the significant
results, it is worth noting the availability of information products in the public domain and their
potential use for a range of disciplines in various fields of study. Conclusion. Publications and
developments created at Russian universities and presented in the open access contribute to the
development of the education system, the promotion of the results of intellectual activity, the
development of the open science movement, the active use of content, and also draw attention
to the idea of creating new information products with scientific and educational content for use
by participants in the educational process in the Russian Federation and other countries.

Keywords: information resources, information support for education, digital transformation of
libraries, online information products, thematic collections, university library, open science
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IocTanoBka npodeMbl. YHUBEPCUTET SIBISIETCSI OpTraHU3aIluel, CO3Iar0MIeH
y4eOHbBIC MaTepUalIbl, HAYYHBIC TPYAbI, TEXHOJIOTHH. DaKT (IPaKTHUKA) COXPaHCHUSI
MHTEJJIEKTYaJIbHOTO MOTEHIIMAIa MTO3BOJISIET UCII0Ib30BaTh MaTepralibl By3a, 00pa-
IaThCsd K HUM C Pa3IMYHBIMU HEISIMU: UHQOPMHUPOBAHUE IS IPOJOKEHUS UC-
CJIEJIOBAHUI; PacCIpOCTPAHEHNE 3HAHUM; UCIIOJIb30BaHUE KOHTEHTAa U pa3paboTok
B yueOHOM mporecce u p. BaxkHas 3amaua — coxpaHeHue U myOiauyHoe pacipo-
CTpaHEHHE ONbITa KaX/10il 00pa3oBaTelbHONW OpPraHM3allid, TaK Kak JIenTa Kax-
JIOTO YHUBEPCHUTETa CIIOCOOCTBYET pa3BUTHIO OOpa3oBaHus U Hayku B Poccum.
bubnuoTeka yHHBEpcHUTETa — ATO CTPYKTYpa, COXpaHSIONIAs HAyYHO-TIEAaroru-
YECKUW OMBIT, U OJHUM M3 OCHOBHBIX HAMPABICHUN B ITON JEATEILHOCTH ObLIa
Y OCTaeTCs MOAT0TOBKA MHPOPMAIIMOHHBIX IPOAYKTOB (paHee TeMaTUIECKUX U MEXK-
JTUCIHUIUTMHAPHBIX YKa3aremnei, OubnuorpaduyecKux CIpaBOYHUKOB U IPYTHX H3-
naHui) 17 obecrieueHnss 00pa30BaTEIbHON U UCCIIEIOBATEIBCKON e TEIBHOCTH.
N.JI. benenpkuii moapoOHO paccMaTpUBall 3Ty JIEATEIBLHOCTh Ha mpumepe cOopa
oubmuorpaduyeckord HHGOPMAIUH 110 COLUATHHBIM U TYMaHUTAPHBIM HayKam [1],
H.B. CypaeBa mpoaHaim3upoBaia IpoOJIEMHO OPUEHTUPOBAHHBIC 0a3bl JAaHHBIX
pa3IMYHON TEMaTUKH, OTBEYAIolMe HMH(POPMAIMOHHBIM MOTPEOHOCTAM YUEHBIX
VYpansckoro otnenenus Poccuiickoit akanemun Hayk (YpO PAH) [2]. Komanaa He-
CKOJIBKUX 3apYOCIKHBIX YHUBEPCHUTETOB, BO3TIIABIIsieMasi OMOIHMOTEKapSIMK TIPH yda-
ctuu UT-cienmanucToB U MeXAYHApOIHBIX YYCHBIX, peaji30Bajia MPOEKT IO/-
JEp’KKU HccaenoBaHuil B obnactu ucropun Kwurtasi, nmpu3BaHHBI BOCHOJIHHUTH
neuIUT MyOIuKauil 11s1 HCTOPUKOB U CTYAEHTOB [3].

bnaromapst HOBbIM MH(QOPMALIMOHHBIM TEXHOJOTUSIM Y OMOIMOTEK MOSBUICS
coOcTBeHHBIN «(dumuan» B uHTepHeTe. OYHKIIMU CO3aHUS U POBUKECHUS PECYP-
COB, 00CIYy>KMBaHUSI M OOy4EHHUs IOJIb30BaTeNIel COXPAaHUIUCh, HO MEPEHECEHbI
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B BUPTyaIbHYIO cpeny [4; 5]. B cBsi3u ¢ 3THM mosiBUIaCh OTPEOHOCTH TEHEPAITH
MH(POPMALIMOHHBIX MPOAYKTOB C MCIOJIb30BAHUEM HOBBIX I10JIXOJOB, PELICHUI
Y TEXHOJIOTUYECKUX BO3MOXKHOCTEH [6].
B Hacrosimue Bpemst cTaTby, OCBELIAIOLINE CO3JaHNe TAKUX UH(POPMAIIMOHHBIX
NPOJYKTOB, Kak 0a3bl JaHHbIX (B/]) KOHKpPETHBIX HayuHBIX 1 00pa30BaTe/IbHBIX Opra-
HU3aLUH C UCTIOIB30BAaHUEM COBPEMEHHBIX OHJIAMH-BO3MOKHOCTEH, HCCIETYIOT pa3-
HbI€ ACHEKThl: TEXHOJIOTHH, pa3paboTKy, UCIOIb30BaHue U Ap. B cucremaruszaunmn
MmarepuanoB bJ[ nmpenxycmarpuBaoTcsi 0COOEHHOCTH NPEABbABICHUs HH(OpMAIUH.
ITo sToMy npuHIMITY 0a3bl JaHHBIX AETATCS CIETYIOUMM 00pa3oM:
® [I0 CTENEHH MOJHOTHI BOCIPOM3BEACHUS MHpOopManuu — Oubanorpaduye-
CKHE, TOJHOTEKCTOBBIC, YACTHYHO IOJHOTEKCTOBbIE (KOMOMHHPOBAHHBIN
BapHaHT);

® [0 CTENEeHU OPraHM3alUU WHPOPMALUU — HECTPYKTYPUPOBAHHbIE, YaCTHY-
HO CTPYKTYPHUPOBAHHBIE, CTPYKTYpUPOBAaHHBIE;

e 110 ¢opmMe MpeCcCTaBICHHs OTpaxxaeMoil HH(popMaIy — BU3yabHbIE, ay/Iu-

aJbHbIE, TEKCTOBBIE U MYJIBTUMEIUHHBIE;

® 110 crI0CO0Y J10CTYyTIa MOJIb30BaTENEeH — JIOKaJIbHbIEC WIH yIaJICHHBIE.

B nacrosmue BpeMs IpOUCXOAST HE TOIbKO KOJIMYECTBEHHBIE, HO U KAUECTBEH-
Hble U3MEHEHHUS, Kacarouuecs (GopMUpoBaHus U ucnoiab3oBanus b/l 3a cuer pery-
JISIPHOTO OOHOBJIEHUS] MH(POPMALIMH, OPraHU3alMK CTPYKTYPBI U JTaHHBIX Ha OCHOBE
MoTpeOHOCTEH OpraHW3allii, PacIpOCTpaHeHHs WHGOPMAIMK O MyOIUKAIUsIX,
OLIEHKU 00pallaeMoCTH IoJib30Barenel K miaargopMe U K ONpeAeIeHHON 4acTh
KOHTEHTa. B kauecTBe mpuMepa 3JeKTPOHHBIX PECYPCOB KOHKPETHON OpraHu3alun
MOYHO PacCMOTPETh MPOAYKTHI, IOATOTOBJIEHHBIE COTPYIHUKaMHU OTeneHus [ocy-
JApCTBEHHOM MyOIUYHON HayyHO-TeXHUUYeCKoi 6ubnuorexkn Cubupckoro otnene-
Hus Poccuiickoii akajieMun HayK 1 pe/ICTaBICHHbIE Ha ee caiite' [6]. Takxke ctout
YIOMSIHYTh TaKHe NMPOAYKTHI, Kak 0a3a naHHbIX «buorpaduxa» (HoBbIl nHpOpMa-
IUOHHBIN pecypc [ocynapcTBeHHON MyOIMUHON HCTOpUYecKor omudmmoTexn Poc-
cun) [7] u panee coznanublii «OTKphITas EKTpOHHAs OnbanoTeka», cuctema b/
LentpanbHoii HayuHoil Oubanoreku YpO PAH, kotopas Bkiarouaetr 6ubnuorpadu-
yeckue, pakrorpaduyeckue v MoJTHOTEKCTOBbIE 0a3bl JaHHBIX COOCTBEHHOM reHe-
paLyK ¢ Pa3IMYHON PETPOCHEKTUBOM U TEMAaTUYECKOM HAMPaBICHHOCThIO?. B cra-
ThSIX aKTUBHO 00CY’KIaI0TCS BOIIPOCHI, CBI3aHHBIE C PENIO3UTOPUSMH, KOHLIETIUAMU
UX CO3/aHHUs, BEIOOPOM NPOrpaMMHOI0 OOECreUYeHus, BapuaHTaMH HaIllOJHEHUS,
IIOJIHOTOM JaHHBIX, TapaMeTpaMu noucka u Ap. [8; 9]. bonpmuHCTBO peno3utopu-
€B CO3/Ial0TCS B YHUBEPCUTETAX: YeM OOJIbIIIe cTarel, yueOHbIX MaTepHalioB, Hayy-
HBIX JOKYMEHTOB IPEJCTABICHO B apXWBe MyONMKAlMil OpraHu3alud U APYTHX
pecypcax, TeM BBILLIE €€ 00pa30BaTeIbHbIN U Hay4HbIH ctaryc [10].

CoBpeMeHHBII TpeH/1 B paclpoCcTpaHeHHH HH(OPMAIIMK — OTKPBITHIEC TaHHbIE
(oTKpbITast HayKa), KOTOPBI OCOOCHHO aKTyaseH Juist cepbl oopazoBanms [11; 12].
[IpyuHUMIBI OTKPHITONH HayKW M KOMMYHHUKAIIMOHHBIE TEXHOJOTUU MOBIUSIIM HA

' Otnenenne I'TIHTE CO PAH. URL: http://prometeus.nsc.ru (nara obpamenus: 21.07.2025).

2 Karamoru u B/ ITHB YpO PAH. URL: https://cnb.uran.ru/katalogi_i_bazy dannyx (mata oGparme-
Hust: 21.07.2025).
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YBEJIMUYEHHUE YHCIa Pa3HOOOPAa3HBIX PECypcoB OTKPHITOro noctymna. [loaroroBka
TakUX MH()OPMALMOHHBIX MPOAYKTOB — MEPCIEKTUBHOE HAMpaBiIeHUE AJIsl Hayy-
HO-TEXHUYECKUX OMOIMOTEeK 0Opa3oBaTesbHBIX opranu3anuii [13]. UccnenoBanue,
MIPOBEJICHHOE COTPYAHUKAMHM OMOIMOTEKH TIOMEHCKOTO TOCyJapCTBEHHOTO YHU-
BEPCHUTETA, BBISIBUJIO MOJIOKUTEIBHOE OTHOIICHUE MOJIb30BaTeNel K My OIrKaIisIM
B OTKPBITOM JIOCTYII€, K OTKPBITOM HAyYHONH KOMMYHHMKAIIMH U TPUHIIUIIAM OOMeHa
JaHHBIMU. BakHbll 3a(MKCUPOBAaHHBIN pe3ysbTaT MCCIIEOBAHUS KOJUIEI — Hau-
OosiblIIee KOJIMYECTBO OOPAIEHUH MOJIb30BaTeNIell KIMEHHO K 3apyOeKHbIM UCTOY-
HUKaM OTKpbIToH MH(popmanuu [14]. MHorue 3apyOekHbIe pecypchl OTKPBITOIO
J0cTyma A 00pa30BaHUsl M HAyKW JAaBHO M3BECTHBI MOJIB30BATENISIM UHTEPHETA,
TaK KaKk MX CO3JaHHME HA4YaJIOCh paHbllle, YeM B Hauleil ctpaHe. CienoBaTelbHO,
BO3HHUKACT npobiema TPEoAoNeHus: ciaboro MH(GOPMUPOBAHHS IOJIB30BaTENIEH
0 POCCHHICKHUX Pa3pabOTKax, B YACTHOCTH O OMOIMOTEUHBIX MPOTYyKTaX COOCTBECH-
HOW TeHepaIny, KOTOpbIe CIIOCOOHBI 00ecreunTh HH(popMalreil KaKk BHYTPUYHH-
BEPCUTETCKHE IEJIEBbIC ayAUTOPUH (TIperoaBaTesniei, 00yqaronuxcs, ucciae10Ba-
Tenel), Tak W BHEUIHHMX TOJb30BaTesiei, paboratommx B chepax oOpa3oBaHHA,
HayKH, SKOHOMHUKH, TEXHOJIOTHA.

O Takux npoaykrax, co3naHHbix B onodnanorexke PY/IH, u noiiger peus. B my0-
JUKAlUU TpeICTaBiIeHbl MHMOPMALMOHHBIE MPOIYKThI, COCTOAILIUE W3 COBO-
KYITHOCTH psifia JOKYMEHTOB, aKKyMYJINPOBaHHBIX B oHOW b/] m npencraBiieHHbIX
B 1iu(poBoM (hopmare ¢ eAMHBIM HHTEPEHCOM, CHA0KEHHBIM CPEJICTBAMU HaBUTa-
LMY U MOUCKa. B kauecTBe OCHOBHBIX KpUTEpHEB AJsi (OPMUPOBAHUS ITHX IPO-
JYKTOB BBICTYIIAIOT:

® TIOJHOTEKCTOBbIE WK OnOIuorpadguueckue Marepuanbl, KOMOMHHUPOBAHHBIN

dhopmar (6ubnrorpadus U MOJHBIN TEKCT) — MO KJIacCU(PUKALIIH;

® TOJBKO CTPYyKTypupoBaHHbIe B/] — o opranuzanuu 1aHHbIX;

e B/l c TekcroBoit uHpoOpManueil — no ¢opme NMpercTaBIeHUs OTpakaeMOi

uHpOpMaLIUY;

e B/l ynaseHHoro 1octyna — 1o crnocooy J10cTymna.

[TpousBenen aHanu3 Tpex UH(GOPMALMOHHBIX MPOAYKTOB, CO3JIAHHBIX HAYYHOMH
oubmmotexoit PYJ/IH caMocTOsATENhbHO C MCMOIB30BAHUEM aBTOPCKUX HJEH WM
C MIPHUBJICUEHUEM PELICHUN U MIPOTPAMMHBIX 00€CTICYCHUN APYTHX OpraHU3aIHA.

HoBrle pa3paboTKu U MOAXO/IBI MO3BOJISIIOT YCTPAHUTh CEPhE3HbIE MTPOTHBOPE-
YUl MEXKAY TEXHUYECKUMHU BO3MOKHOCTSIMHU U TPaJUIMOHHBIMU MeToJaMH pabo-
TBI, ICCSITHIICTUSIMU UCIIONIL3yeMbIMU OnOIMoTekaMu. B HacTosmee Bpemst 00pazo-
BAaHME HYKJIAETCs B ONEPATUBHOM OHJIAMH-IOCTYNE K JOCTOBEPHOM, aKTyabHOM,
JIOTUYECKHU TIPEJICTaBIeHHON HHpOpMannu, 6e3 KOTOPOW HEBO3MOXKEH HAyUYHBIH,
oOpa3oBareIbHbIN U TEXHOJIOTHUECKUI porpecc.

Mertogonorusi. B MEeTo1010rMUeCKON OCHOBE HCCIEAOBAHMS 3aJ0KEHBI TPU
BaYKHBIX MPHUHIIMIIA HAYYHOUN pabOThI: HCTOPU3MA, TUAIEKTUKH U OOBEKTUBHOCTH,
OpPUEHTHUPYIOIINX HAa PACCMOTPEHHE OOBEKTA B CBSI3U C OKPYXKaBIIIeH ero 00CTaHOB-
KOU U ee pa3BUTHEM, a TaK)Ke Ha CO3/JaHHe TeHEPATbHOM COBOKYITHOCTH OOBEKTOB
nH(popMaluu, 006ecreynBaroniei ee penpe3eHTaTuBHOCTh, TOHUMAeMON Kak 00b-
€KTUBHOCTh HAy4YHOTO Mo3HaHUS. [IpUMeHHTeNbHO K MpakTHKe OMOIHOTEYHO-
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nH(pOpMaIMOHHOM paboTHI /T oOecreueHuss nHpopMaImend Bcex 3anHTEPECOBaH-
HBIX B HE I1IeJIeBbIX ayJUTOPHUI yKa3aHHbIC MPUHIUIIBI HAPABJISAIOT MPOLIECC Ha-
MoJTHEHUsT 0a3 NaHHBIX B Cllydae MX CO3JaHMUSI COOTBETCTBEHHO OMPEICIICHHOM
CHEIMAIbHOCTH, HAYYHOMY HAaIIPaBJICHUIO.

Pesyabrarel m o0cyxiaenme. CoTpyqHukM HayuHoW OubGnanorexkun PY/IH
¢ 1960 . (mara ocHOBaHUs CTPYKTYPhI) Ha TOCTOSIHHOW OCHOBE BeJIHM PadOTy MO CO3-
JAHWUIO CIIPABOYHBIX (YHHMBEPCAIBHBIX M TEMAaTHYECKHX) yKa3aresei, Kak u Ouo-
JAMOTEeKH Apyrux yHuBepcuteToB [15]. IleyatHple MHGOPMALMOHHBIE MaTEpUAIbI
CO3/IaBAJIMCh B OTPAaHUUEHHOM KOJIMYECTBE HK3EMIUISIPOB, JEMOHCTPUPOBAIMCH HA
CTeH/ax B 3ajlax OMOIMOTEKH, HANPaBIUIMCh Ha Kadeapsl yHUBepcuTeTa. JlanHbIi
(opmar ObLIT HEJONTOBEYEH U JIOCTYIIEH OrpaHUYeHHOMY KpyTy Jui. Yacto moziro-
TOBJICHHbIE MaTepualibl HE UMENU CcTaryca MyOIMKaluy, TaK KaK BBIIOJHSUIUCH HA
MUIIYIIUX MauHKax. [Ipy MOsBICHNN HOBBIX ITyOIMKALIUI IO KOHKPETHON TeMaTH-
KE€ CO3/1aBajiCsl HOBBII JJOKYMEHT, IOOTOMY OJIHOMMEHHBIE YKa3aTelld, CIIPABOYHUKU
BBIXO/IMITH KaK OT/ICTIbHBIC U3IaHUs C OPE/ICIIEHHON EPHOIMYIHOCTBIO, ¥ TIOJIb30Ba-
TeJTb HEe BUJIEN TEMAaTUIECKYIO MOJ00PKY C PETPOCIIEKTUBON HAKOIICHHBIX JaHHBIX.
[Ipu TakoM MOAXOJE CYIIECTBOBAIM PAa3pO3HEHHBIC MaTepPHAIbl 32 YaCTUYHBIE BpE-
MEHHBIE HHTEPBAJIBI, K KOTOPHIM OBIJIO TPYAHO OPTaHU30BaTh JOCTYI ISl MHOTOYHC-
JICHHBIX YYaCTHHKOB 00pa30BaTeNbHOTO MPOIecca BBUAY OTPAaHUUCHHBIX THPAKEH,
reyaTHoro ¢popmara 1 HaXOKJICHUS MaTepuajioB B KOHKPETHOM ITOMEILECHHH.

Masble 00beMbl TaHHBIX HAMVISTHO BUHBI IPU CPABHEHHUH M€UYATHBIX U31aHUN
¢ udpoBbIMU HH(DOPMAITMOHHBIMU TTpoayKTaMHu (tuiatdhopmamiu). [Ipoummoctpu-
pOBaTh 3TO MO3BOJISAIOT MCTOpUYECKHE (DaKThl, TOJTYYCHHBIC U3 apXHUBa HAay4HOM
oubmuoreku PY/IH, ocHOBaHHBIE Ha MaHHBIX 00 OpraHU3aKMK OMOIMOTEYHO-
oubamorpaduueckoit paboThl. YKazaTenu, cofepkaie HHPOopMaIuoo O TeMaTHKE
MeYaTHBIX M3/IaHUN YUYEHBIX M IMpErojaaBaTeNiell yHUBEpCUTETa, aKTUBHO CO3/aBa-
JUCHh COTPYIHMKAMU HayyHOU OuOnuoreku B mepuon ¢ 1967 mo 2000 r. Jlecsats
yKasarenei (coxpaHuBIIuxcs B ponae HayuHoit oubnuorexu PY/IH) ¢ paznooOpas-
HOW TeMaTUKOW M BUIOBBIM COCTaBOM JOKYMEHTOB, Pa3HBIM BPEMEHHBIM OXBATOM
MaTepuaioB CyMMapHO BKJItodanu Bcero 12 689 3anuceii [16]. B HacTosmee Bpemst
nHpopMaLMOHHbIE TUIaTPOpMbI HayuHOU 6nbnuorexku PY/IH conepxar Oomnee 3Ha-
YUTEIHHOE KOJIMYECTBO JOKYMEHTOB (Tabl.), a ¢ y4eTOM KyMYJISTHBHOTO TOAXO0/A
HAKOIUICHUE U YBEITMUEHUE JaHHBIX MPOUCXOIUT MTOCTOSIHHO.

KauecTBeHHO HOBBIH 3Tanm paboThl MO (HOPMHUPOBAHUIO TUIATPOPM CTAPTOBAT
Oostee ABaIIaTH JIET Ha3al OJarogapsi BHEAPEHUIO TEXHOIOTHI, 3HAYUTEIBHO pac-
[IMPUB KOMMYHHUKATHBHBIE BO3MOXXHOCTH OUOITMOTEKH, TIO3BOJIUB HE TOJILKO TPAHC-
JMPOBATH 3TH MPOIYKTHI B CETEBOM IPOCTPAHCTBE, MOIMOIHATh UX Ha TIOCTOSHHON
OCHOBE, OPTaHM30BHIBATh CUCTEMBI (DHIIBTPOB IO Pa3HBIM ITapaMeTpam s TOUCKa,
BHE/IPSTH JIOTIOJIHUTENIFHBIE CEPBHCHI, HO M TPEIOCTABIATH TOIH30BATEISIM TI0J-
HBIE TEKCThI U3/IaHUM.

Paccmotpum Tpu Hanbosiee UHTEPECHBIX IPOAYKTA C TOYKU 3PEHUS aBTOPCKHUX
WJeH, peaau3aii U JIONMOJHUTEIBHBIX CEPBUCOB (CM. Tabm.). OOmue npu3Haku
JUISL TUX TIPOAYKTOB — HHPOPMALIMOHHBIE TUIaT(HOPMBI C CUCTEMOM MOUCKA, CTPYK-
TYpUPOBAaHHBIM KOHTEHTOM, IIPE/ICTABICHHbIE B UHTEPHETE.
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Konuuyecteo nokymeHToB B B[] coGCcTBEHHOW reHepauun Ha nnaTtdpopmax PYOH

KonuuecTtBo Undopmaumsa o nnatdpopme, KOHTEHTE,

[AOKYMEHTOB rop, 3anycka npoekra

JokymeHThl B B/l 3a nepuog c 1960 no 2025 .

MpoexT peanuayetca c 2011 .

Tematunuyeckure KONIeKuUn no HarpaBneHnsmM

12793 nccneposanHnii B PYJH. MNMpoekT peannsyetcs

c2023r.

JloKyMeHTbI 0 3apernctpupoBaHHbix P PYOH

PesynbtaThl MHTENNEKTYabHOW Aes- ¢ 2017 no 2025 r. O6pas3oBaTesbHbIi KOHTEHT
645 o

TenbHocTu PYOH ¢ nHpopmaumen o PUL, pernctpaumm n Kom-

Mepumanmsaummn. NMpoekt peannadyetcs ¢ 2025 .

Ha3eaHue nnatdopmbl

Penoautopuin PYOH 168 210

[MpropuTeTHbIe Hay4YHbIE HanpaBneHns
PYH. CneuyanbHble KOMnekummn

WcToyHumk: coctasneHo E.1HO. Jlotosoi.

The number of documents in the database of its own generation
on RUDN University platforms

Number Information about the platform, content,
of documents and year of project launch
Documents in the database cover the period
168 210 from 1960 to 2025. The project has been ongoing
since 2011

Platform name

RUDN University Repository

Thematic collections based on research areas
12793 at RUDN University. The project has been ongoing
since 2023

RUDN University’s Priority Research
Areas. Special Collections

Officially registered results of RUDN University’s
645 intellectual activity from 2017 to 2025.
The project will be implemented in 2025

Results of intellectual activity of RUDN
University

Source: compiled by Elena Yu. Lotova.

ApxuB nyOnukaimii aBTopoB yHuBepcuteTa — Penosutopuit PY/IH? — co3nan
¢ ucnosb3oBanuem nporpammuoro pemieHuss AUC SciencePublication kommnanun
00O «Hrro Metpukc Comromny. [Tnatdhopma obecrieunBaeT nHGOpMaIIUEH MOJTb-
3oBareneit ¢ 2011 . B penosuropun npeactaBiaeHsl myoaukamnuu asTopoB PYJIH
¢ 1960 . Ha 1 aBrycra 2025 1. mardopma conepkana 150 307 crareii, 2046 mo-
Horpadwuii, 1102 narentos, 14 751 mucceprarnuii. OOHOBICHHUS OCYIIECTBIISECT
KOMMaHUsI-pa3paboTuuK, IPeayCMOTPEHO U pyYHOE pa3MelieHre nHpopMaIuu co-
TpyaHUKaMu OuOnuoreku. [naBHas mpolieMa mpu SKCIUTyaTally IaThOpMbl —
3aBHCHUMOCTb OT BHEIIHEN OpraHu3aluy U pocT pUHAHCOBOro 00eCredeHus 1JIs ee
NOJACPKKU. BaxkHble MONT0KUTEIbHBIE MOMEHTHI — OOJIBIIOE KOJMYECTBO Marte-
pHaoB U BBICOKasl 00paliaeMocTh K HUM Ha NPOTSHDKEHUU 3HAYUTENIBHOTO KOJIH-
4YEeCTBA JIET.

[Tnarpopma «IIpuopurernsie HanpasieHus uccienosanuii PY/IH. Crnennans-
HBIE KOJUICKIIMI»' HallelleHa Ha o0ecrieueHne BaKHEHITMX HaNpaBICHUI UCCIIe0-
Banuii PY/IH, yTBepkAeHHBIX NpHKa3amMHu yHuBepcutera. Jloctyn k miardopme
npenoctanieH B 2023 ., €KErofHO pecypc MOMOIHSIETCS HOBBIMH KOJUIEKIUSMHU.

3 Peniosuropwuii PYTH. URL: https://repository.rudn.ru/ (nara o6pamenust: 21.07.2025).
4 IlpuopuretHbie HayuHble Hanpasaenus PY/IH. Cnermansabie komtekimu. URL: https://priority-lib.
rudn.ru (nara obpamenus: 21.07.2025).
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B pa3paboTtke ObIII0 HCTIOIB30BaHO TEXHOJIOTMYHOE PelIeHne 11t coopa nHpopma-
mun «Koruropuym» (OOO «AnTHIiaruary). ImaBHOE INpeMMyIIECTBO JaHHOTO
pelIeHns — HacTpoWKa crielualbHOW MOJENIN Ha aBTOMAaTU3MPOBAHHBIN COOp MH-
(hopMaIuu 1Mo KIFUYEBbIM CI0BaM, Y3KOMIPO(HUIEHBIM TEMaM C paclpeielicHUEM ee
no pyopukam u nonpyopukam. [Ipemycmorpen coop abdumupoBanusix ¢ PYIH
JIOKYMEHTOB, KOTOpBIE Cpa3y MOMaJaroT MOJ COOTBETCTBYIOIMIUN (UIBTP U TPaHC-
JTUPYIOTCS Ha TuiaTopme B MPpUOPUTETHOM Topsike (pemenue pekropa O.A. fct-
pebosa). CocTaB TOKyMEHTOB B y3KONPO(HIBHBIX KOJUIEKIHSIX IS CIICIUATHCTOB
KOHKPETHOU MpeIMeTHOW 00iacTh: JAMccepTaliu, aBTopedeparsl, HAyYHbIC CTa-
ThU, MOHOTpaduu, 0030pHI U JIp. — BCE 3TO 00ECIEUrBAET JOCTYH K MOJIHOTEKCTO-
BOMY (pOpMaTy TOKYMEHTOB.

ABTOMaTH3UPOBAHHBINA MOAXO0 K cOOpY MHPOpPMAILIMU, ONMCAHUIO U CUCTEMa-
TU3allMd MaTepUAIOB CIIOCOOCTBOBANI COKPAIIEHUIO PYYHOTO TPy[da COTPYIHUKOB
OMOTMOTEKH, YTO SBIISCTCS BAXKHBIM TOJIOKUTEIHLHBIM U MHHOBAIIMOHHBIM MOMEH-
toM. [IpuBneyeHre CTOPOHHUX MPO(HEeCCHOHANBHBIX CIEIMAIUCTOB M0 HACTPOUKE
MIPOTrPaMMHOTO 00eCTieueHHsI ObLIIO HEOOXOAMMO, TaK KaK B OMOIMOTEKE HET CTIEIH-
aIKMCTOB, pa0OTAIONINX M PAa3BUBAIOIINX TaKHE MOJAEIU U CePBUCHL. MOXKHO BbIfe-
JIUTH CJIOKHBIE MOMEHTBI B OpPTaHM3alliy paboT ¢ BHEIIHEW KOMIIAHUEH: 3aBUCH-
MOCTh OT JIPYTMX HpPOEKTOB, Oojiee (PUHAHCOBO IMPHUBIECKATEIbHBIX, €KETOAHAS
OIIaTa yCIyT JOMOTHUTEIbHOW HACTPOUKU MOJICIH 110/1 HOBbIE TeMbI. bblIN BhIsIB-
JIeHBI TTPoOJIeMBI pu cOope MH(pOpPMAIUH: 3HAYUTEIbHAS TIOTPEIIHOCTD B ITEPBHIE
JIBa TOJ1a MPOEKTA MO0 KPUTEPHIO «PEJIEBAHTHOCTHY (MpubnusutensHo 45 %; 15 % —
omunOKa B Ha3BaHUM, MOJIENIb Opajia B KaueCTBE Ha3BaHUS MPEAMETHYIO PyOpHKY,
5 % — ommbOka B Ha3BaHUU, B KQUECTBE HA3BaHUs B35ATa JIUIITHSIS UHPOPMAITHS HITH
TOJILKO 4YacTh Ha3zBaHus, 20 % — ciraboe COOTBETCTBHUE 3asABICHHOU Teme, 5 % —
MOJTHOE HECOOTBETCTBUE 3asIBIIEHHOM TeMe, TOKyMEHTHI TpeOyeTcsl yIaIuTh C TIaT-
(dopmbr). Pennkoe 0OHOBIICHUE MAaTEPHATIOB B KOJUICKIHSX (OJMH pa3 B To11) He 00e-
CIIEYMBAET 3a/lauy OMNEPaTUBHOCTH, TOCKOJBKY TIIOJIb30BATENN YHUBEPCUTETA
BBIHYK/ICHBI JKJIaTh IOCTYIA K HOBBIM JOKYMEHTaM MPEAMETHON 00IacTH.

HoBplii poiyKT B JMHEHKe pecypcoB — HH(GOPMAIIMOHHO-KOHCYJIBTA[MOHHAS
wiatpopma PUJT PYITH® — camocTrositenbHas pa3paboTka 1adbopatopun nHpopma-
LIMOHHBIX TeXHONOTUH HayyHoU Oubnuoreku PY/IH B 2025 r., B koTOpOit HCIIONB30-
BaH aBTOPCKUH MOAXOJ M COONOACHBI MHTEpeChl yHuBepcuTeTa. [IpaBa Ha pa3zpa-
ootky mpunamiexkar PYJIH, mnardopma u Bl 3apeructpuposans kak P1JI PY/IH
(cBuaerenncTBO 0 peructpanuu ot 30.09.2025 Ne 2025624132). Kpome BJI P/, na
w1aTpopMe MPUCYTCTBYET 00pa30BaTeIbHbIM KOHTEHT O pe3yibTarax HMHTEIUIEKTY-
QIBHOM JIeSITeTIbHOCTH, 3aKOHOaTeNIbHAS 0a3a, KOHCYIBTAIIHOHHBIE POJIHKH, UHPOP-
Malyst 0 3aKpEeTUIeHUH U 3alUTe MpaB, KOMMepIHaau3anuu pazpadorok. [Inardopma
npeaHasHadeHa i nponasuxenus PUJ] PY/IH, ucnions3oBanus B yaueOHOM mpoliec-
ce BCEX HaIpaBJIEeHWH MOATOTOBKM yHHUBepcuTeTa. [lomMnmo ¢unbrpa mo mpeamer-
HBIM 007acTsIM, TIpeycMOoTpeH nmouck no PUJI ¢pakynsTeToB U HHCTUTYTOB.

S PUJI PYJIH: ymHbIe pemienusi, BOIUIOMEHHBIE B TexHomorusax. URL: https://patent.rudn.ru (zara
obpamenus: 21.07.2025).

IHNPPOBAS ObPA3BOBATEJIBHAS CPEJA 99


https://patent.rudn.ru

Lotova E.Yu. RUDN Journal of Informatization in Education. 2026;23(1):92—-104

I'maBHOE MpenMyIIecTBO MPOEKTa — ABTOHOMHOCTb, OTCYTCTBYET 3aBUCUMOCTD
OT BHEUIHMX OpraHu3aluil Uit A0pabOTKU MmiaT(opMbl M HAOJIHEHUs 0a3bl 1aH-
HBIX, CJIEZIOBATENIBHO, MOJIb30BATEIN YHUBEPCUTETA U APYTrUe 3aUHTEPECOBAHHBIE
JUIa UMEIOT JOCTYT K aKTyallbHOW HH(POPMAIMK IS PelieHus] 00pa30oBaTeIbHBIX
3amad. B wactnoctu, B PY/IH mardopma ucnonssyercs mist nucuuruina «uadop-
MaIMOHHbIE 0a3bl TAaHHBIX», PEeaJTU3yeMbIX HaydyHOW OMOIMOTEKOW NSl BCeX Ha-
MpaBJIeHUH MOATOTOBKU B Maructparype, u « Hpopmarrionssie 6a3bl JaHHBIX JTS
HAYYHBIX UCCIICTOBAHUN U MyOIMKAIIMOHHON AESITENbHOCTI JJI ACTUPAHTYPHI.

OtnuuurtenbHas 0COOEHHOCTh COBPEMEHHBIX MH()OPMALMOHHBIX MPOAYKTOB
B TOM, YTO OHM HE MMEIOT TIEYaTHBIX aHAJIOTOB U CYHIECTBYIOT JIUIIb B 3JICKTPOH-
HOM BHJIE, YTO CTIOCOOCTBYET:

® T[IOBBIIICHUIO CTETIEHU JOCTYIHOCTH — U3 JII00O0M TOYKH C JIOCTYIIOM B HH-

TepHET U 0€3 BPEMEHHBIX OIrpaHUYEHUN (KPYTJIOCYTOYHO);
® TIOMOJHAEMOCTH MH(POPMAIIMOHHBIX MPOAYKTOB KaK HOBBIMH, TaK M paHee
CO3/IaHHBIMH, HO HECBOEBPEMEHHO BBISIBJICHHBIMU MaTepHallaMu;
® OIEPATUBHOCTH pacrpocTpaHeHHsI HH(POpPMALINK;
® HAKOTUICHMIO B 0JfHOM bJ[ Gombmnx 00beMOB TaHHBIX 3a Pa3HbIE TOJIBI;
® HWHTETPAlUU C APYTUMHU WH(GOPMAIMOHHBIMU CUCTEMaMH U TuIaThopMaMu
YHUBEPCUTETA;

® JCIOJIb30BAHUIO T€HEPATUBHOTO HMCKYCCTBEHHOTO WHTEIUIEKTA, CIEIHAllb-
HBIX MOJIEJICH U 1Ip.;

® TIOSIBJICHHIO HOBBIX BUJIOB JICATEIHHOCTH B OMOIHOTEKAX;

e (HOPMHPOBAHUIO TPYIIBI COTPYIHUKOB OHMOMMOTEK C HOBBIMHU 3HAHUSMHU
Y KOMTIETCHIIUSIMH,

® TPUOOPETEHUIO OIBITa COBMECTHOM PabOTHI C pa3HBIMU CTPYKTYpaMH BHYTPHU
YHUBEPCHUTETA U BHE YHUBEPCHUTETA.

[IpencraBnennble naHHble 00 WHGOPMAIIMOHHBIX MPOIYKTaX, CO3/IaHHBIX
B KOHKPETHOHM OpraHu3alvu, JIEMOHCTPUPYIOT MYTH Pa3BUTHSI U MOICPHHU3AINH
crpaBOYHO-OUOMHMOrpaduiIeckoi 1 MHHOPMAIIMOHHO-OMOIMOTEYHON e TETHHO-
cTH B OMOIHOTEKE Yepe3 pa3padoTKy cOOCTBEHHBIX OHJIAH-TIIaTdopM A coopa,
CUCTEMAaTHU3alli1, HAaKOIICHUS U T0BeACHUs MH(POpMAIMK 10 BCEOOIIETO MOIb30-
BaHMs. JlaHO omucaHue MPOIYKTOB, CO3JaHHBIX B HayuyHoW Oubmuorexe PY]IH,
MPOBEJICH CPAaBHUTEJIBHBIN aHAIU3, CONEPIKAIINN KBUHTAICCEHIIMIO UIEH pa3iny-
HBIX KOHIENTYaTbHBIX MTOIXOI0OB JIJISl PEIICHUS TTOCTABICHHBIX 3a1a4, KOTOPIF MBI
npeJiaraeM y4uThIBaTh IPU BHEAPEHUH aHAJIOTHYHBIX pa3padoTok. Ha ocHoBaHMM
HCTOPUYECKUX (DAKTOB U MPUBEICHHBIX COBPEMEHHBIX JAHHBIX HEOOXOIUMO OTMe-
TUTH SIBHBIE MTPEUMYLIECTBA BHEAPEHUS TEXHOJIOTHI U UCIOIB30BaHUS HOBBIX pe-
IIICHH, KOTOPhIE, HECOMHEHHO, COACUCTBYIOT Pa3BUTHIO WH(MOPMAIMOHHO-OUO-
JINOTEYHOM OTPACIIH.

[TyGnukaryst cnocoOCTBYET OMOBEIIEHHIO U MPEICTaBICHUIO UMEIOIINXCS pa3-
paboTOK 3aMHTEepEeCcOBaHHBIM JHLIaM. Kak cienctBue, moapoOHbIi cCOMOCTaBUTENb-
HBI aHanu3 TIaT(HOPM MOXKET BBISIBHTH MOJIOKUTEIBHBIN OIBIT €T0 MCIOIb30Ba-
HUS B BBICILIEH LIKOJIE.
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AHanu3 NpoeKToB MO CO3JaHNI0 UHPOPMALMOHHBIX OHJIAMH-POYKTOB TO-
Ka3aJj, 4TO HeoOXOIMMO yUYUTHIBATh Pa3udyHble 00CTOATENHCTBA NPU BHIOOpE pe-
IIEHUS, TTOCKOJIBKY BCE YCIOBHUS BIUSIOT APYT Ha JApYyra, KIOYEeBbIE MOMEHTHI
Y KOHEUHBIN pe3ynbTar (B O0ibIIel Wik MeHblel cTernenn). BeiOop 3aBUCUT OT
KOJUIEKTHBA OMOIMOTEKH, KBaTU(UKALUU COTPYIHUKOB, HATHUYUS TPOGUIBHBIX
CHEIHAJIMCTOB, TOMOIIH CO CTOPOHBI YHUBEPCUTETA.

[TpuBenenHbie GakThl COASHCTBYIOT MPHUHITHIO B3BEIICHHBIX PEIICHUN TpU
CO3/1aHUU MOI0OHBIX MH()OPMALIMOHHBIX MIPOAYKTOB, MOSBICHUIO HOBBIX pa3pado-
TOK, OOMEHY OIIBITOM, YTO CITIOCOOCTBYET IMPOrHO3UPOBAHHIO IEPCIIEKTHUB AAJIbHEH-
IIIETO Pa3BUTHUSL B KOHTEKCTE BHEIPECHUSI COBPEMEHHBIX MOJXOJI0B MPEICTABICHHUS
uHpopmanuu 111 chepsl 00pa30BaHMs B paMKaxX KOHIETIUHU [U(PPOBOIT S5KOHOMHU-
KU M peaju3aliy ToCyIapCTBEHHBIX 3a/1a4d 10 00ecneyeHni0 HHPOPMATMOHHBIMU
MarepHajaMH 3HaYMMBIX HAallPaBJICHUN B CTpaHE.

3akouenue. ba3pl TaHHBIX COOCTBEHHOM TeHEpaIli UMEIOT OOJIBIIOE 3HAYE-
HHUE B Iporeccax WHPOPMANNOHHO-OMOIMOTEYHOTO U CIIPaBOYHO-OMOMMorpadu-
YECKOTO 00CITYKMBAHUS MTOJTb30BATENEH, 00eCTIeYrBasi HABUTALINIO B OOJIBIINX 00b-
emax wuHpopmanun. Popmupyemsie BJ] BocTpeOOBaHBI Cpenu pa3HBIX TPYIII
MoJIb30BaTelNiell, HO HeoOXoAWMa WX TOCTOSHHAS aKTyalW3alus, paclIupeHue
(YHKIIMOHATBHBIX BOBMOXKHOCTEH, MOJICPHU3AIINS 33 CYST TPUMECHECHUS HOBEHUIITUX
TEXHUYECKHUX U MPOTPaAaMMHBIX CPE/ICTB.

TexHonornueckue pa3pabOTKH, CBSI3aHHBIE C CO3JaHUEM HH(POPMAIIMOHHO-
oubmmoreunsix bJ] coOCTBEHHON TeHepalnu, BBIBOJAT JIEATEILHOCTh OMOIMOTEK
Ha Kaue€CTBEHHO HOBBIN YPOBEHb, YBEIMUMBAIOT UX UH(POPMALIMOHHBINA MOTEHIIUAT
Y TIPOJIBUTAIOT pa3paboTku yHuBepcuTeTa. [Ipennasnauennslie s HPOpPMAaIoH-
HOTo 00ecTedeHHsl pa3HbIX 3a7a4 HayYHO-UCCIIEeI0BATEIbCKON AEITeTbHOCTH 0a3bl
JAHHBIX COOCTBEHHOI TeHepaluu CIOCOOCTBYIOT OMEPATUBHOMY HH(POPMHUPOBA-
HUIO M0 3aIpalIuBaEMON TeMe, YTO B 3HAUYUTEIILHON CTETICHU MOBBIIIAET KaYECTBO
nH(OPMAITMOHHOTO 00CTYKUBAHUS MOJIb30BaTeNell cucTeMbl oOpa3oBanus. Mccne-
noBaHHEe (PYHIAMEHTAIBHBIX M MPHUKJIAHBIX aCIIEKTOB PAa3BUTHS ITOTO HaIpaBlie-
HUSL ESTEIBHOCTH OMOMHOTEK TpeOyeT MIMPOKOTO OCBEUICHUS AJIs aKTHBH3AIUU
co3nanusi ”HPOPMAITMOHHBIX MTPOAYKTOB M UX MCIIOJIb30BAHUS B YCIOBUSX U(ppo-
BOH TpaHchopMaIuu.

W3noxxeHHbIe B MyOIMKauy NOAXOb! K popMupoBanuio bJ] coOcTBeHHOI reHe-
pauuu B opmare «OTKpBITasi HayKay CIIOCOOCTBYIOT MPEICTABICHUIO U JOCTYITHO-
CTU 3HAHWH, MPEOJIOJICHNIO TPOOJIEMbI HEOCBEIOMIIEHHOCTH TIOJIB30BATENICH O yiKe
CYIIECTBYIOIUX HH()OPMAIIMOHHBIX MPOAYKTAX ISl JATBHEHUIIIETO HCIIOIB30BAHUSI.
Takum o0pa3oMm peasin30BaHHbIE HAyYHOW OMOIMOTEKON MPOEKThI HECYT oOIie-
CTBEHHYIO TI0JIB3Y JUTs 00pa30BaTeIbHOTro coodmecTBa Poccnn u npyrux crpas.
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LUudposaa TpaHcpopmauuma oowero oopasosaHns:
aHaNIM3 U3MEHEeHUn

A.C. Tumenko®=, I.C. Tokapesa

Poccuiickas akademusi HGpOOHO20 X03ANUCMEA U 20CYOAPCMBEHHOUL CryxHcobl npu [Ipezudenme
Poccuiickoti @edepayuu, Mockea, Poccutickas @edepayusi
Ptishchenko-as@ranepa.ru

AunHotamms. [locmanogxka npodnemvl. [lpumeHeHne MHOOPMATMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUIl B MEpUOJ MaHAEMHU O00CCIIEUMIIO HEMPEPBIBHOCTh 00Pa30BaTENbHOTO Mpolecca
1 TIPUBEJIO K YCKOPEHHIO (P poBoii TpaHchopmaluu o0pazoBaHmst. Bmecrte ¢ TeM ObUTH BBISB-
JICHBI TTPOOIIEMBI, PEIIUTH KOTOPBIE HEOOXOIMMO, YTOOBI 00ECIICYNTh TOCTYITHOCTh M Ka4eCTBO
o0pazoBaHusl. Pa3muuus B MaTepUanbHO-TEXHUYECKOM oOeclieueHNH U MH(OPMAIIMOHHOM 0a3e
00111€00pa30BaTEIbHBIX OPTaHU3alMi B PETHOHAIBHOM M TEPPUTOPUAIBHOM pas3pese, OTCyT-
CTBHE CKOPOCTHOI'O MHTEPHET-COEAMHEHMsI B OINpPENEeJIEHHOW 4YacTW LIKOJ MOTYT NPHUBECTH
K OIPaHHYCHHUIO OCTYIa K IOJHOICHHOMY HCIIOIh30BAHHIO IH(POBOrO 00pa3oBaTEIHLHOTO
KOHTEHTA U IIU(PPOBOMY HEPaBEHCTBY. AHAIIM3 TEKYIIETO COCTOSHUS U AUHAMUKU IIU(DPOBU3a-
MU 00IIIero 00pa3oBaHMs MPECTABISET aKTYaLHYIO HCCIIEOBATENLCKYIO podiemy. Memo-
donoeus. IHpopMmanronHasi 6a3a BKJIFOYAET CTATUCTHYECCKUE JaHHbIe DenepaibHON CITyKObI
rocyJapcTBEHHOM CTaTUCTUKU U MuHucTepcTBa npocsemienus Poceniickoit @enepanuu. Pac-
4yeThl U aHauu3 AaHHbIX 32 2016-2024 rT. npoBeneHsbl A PETHOHOB, TOPOACKUX U CEJIBCKUX
MIOCEJICHNH, TOCYAapCTBEHHBIX (MyHUIIMIAIBHBIX) W HETOCYAApPCTBEHHBIX 00IIe00pa3oBaTelb-
HBIX Opranu3aiuid. Pesyiemamst. B 2024 1. B 11iesiom B Poccuu sneKTpOHHBIM 00ydeHHEM ObLTH
oxBaueHsb! 26,7 % oOyuaromuxcst 00111e00pa30BaTeIbHBIX OpraHu3aluii, TUCTaHIHOHHBIMU 00-
pazoBarenbHbIMU TeXHONOTUsIMU — 20,5 %, uTo BbIIIIE 110 cpaBHeHuto ¢ 2016 . Ha 14,3 1 18,1 m.m.
COOTBETCTBCHHO. J{0i1s1 0XBaTra MUCTAaHIIMOHHBIMH O00Pa30BATEIBHBIMUA TEXHOJIOTHUSIMH BBIIIIC
B TrOpojax MO CPaBHEHMIO C CENbCKOI MECTHOCTbIO U HECKOJBKO HMXKE B IOCYIapCTBEHHBIX
(MyHUIMITATBHBIX) IIKOJIAX MO0 CPAaBHEHUIO C HEroCylapcTBEHHBIMU. [l0Jsl oXBaTa AJIEKTPOH-
HBbIM OOYYEHHUEM BBIIIE B TOPOJIaX M TOCYIAPCTBEHHBIX (MyHHIIMTIAIBHBIX) MKoNax. B 2024 1.
B LIeJIoM B Poccum 101151 LIKOJI €O CKOPOCTHBIM HMHTEpHET-COeqUMHEeHneM coctaBuia 78,3 %.
3axnouenue. DOpMUPOBAHUE EUHBIX TPEOOBAHUI K HHPPACTPYKTYPE LIKOJI U KOMIIETCHIUSIM
nenarormyeckux padoTHukoB B chepe MKT, a Takke koopauHaMs MEpONPHATHI IO UX 00e-
CTIEUCHHUIO OyAeT CITOCOOCTBOBATH PAa3BUTHIO MHU(POBU3ANNU B CTAHAAPTHOU NEATEIHHOCTU
Kaxou 1Kokl st moseimeHus 3pdekTHBHOCTH Hu(POBU3AMHA B (POPMUPYEMON CIHHOM
CHCTEMeE OIIaThl TPy/a YUUTeNeH 11er1ecoo0pa3sHo IpelyCMOTPETh BBIILIATH CTUMYIIUPYIOILIETO
XapakTepa B CBA3M C AKTUBHBIM HCIIOJIH30BAHUEM HJICKTPOHHBIX 00pPa30BaTEIFHBIX PECYPCOB.
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[Ipu coxpaneHnu MpoodIEM CO CKOPOCThIO MHTEPHET-COSAMHEHUS 11eTIeco00pa3Ho 00eCcneuuTh
OpraHU3alHOHHO-IIPABOBBIC U TEXHHYECKUE BO3MOKHOCTH 3arpyKaTh Ha MEPCOHAIBHBIC KOM-
MBIOTEPBI 00yUaroIre MUPPOBBIC PECypPCHI sl IPUMEHEHHUS B 0(IaliH-pexuMe.

KuroueBble cj10Ba: JUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOIHH, JICKTPOHHOE 00yUYCeHHE,
nangemuss COVID-19, nuramuka nudpoBHU3aiuy Iko1, HEpaBHOMEPHOCTh UG POBOTO OOHOB-
JICHUsI, COLIMOJIOTHYECKUE NCCIIeI0BaHMS
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Digital transformation of general education:
analysis of changes

Alexey S. Tishchenko®™, Galina S. Tokareva

Presidential Academy, Moscow, Russian Federation
Bdtishchenko-as@ranepa.ru

Abstract. Problem statement. The use of information and communication technologies during
the pandemic ensured the continuity of the educational process and led to the acceleration of the
digital transformation of education. At the same time, problems were identified that need to be
solved to ensure the accessibility and quality of education. Differences in the material and
technical support and information base of general education organizations in the regional and
territorial context, the lack of high-speed Internet connection in a certain part of schools can
lead to limited access to the full use of digital educational content and digital inequality. Analysis
of the current state and dynamics of digitalization of general education is an urgent research
problem. Methodology. The information base includes statistical data from the Federal State
Statistics Service and the Ministry of Education of the Russian Federation. Calculations and
analysis of data for 2016-2024 were carried out for regions, urban and rural settlements, state
(municipal) and non-state general education organizations. Results. In 2024, electronic learning
covered 26.7% of students in general education organizations in Russia as a whole, and distance
learning technologies covered 20.5%, which is 14.3 and 18.1 p.p. higher than in 2016,
respectively. The share of coverage by distance learning technologies is higher in cities than in
rural areas and slightly lower in state (municipal) schools than in non-state ones. The share of
coverage by electronic learning is higher in cities and state (municipal) schools. In 2024, the
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share of schools with high-speed Internet connection in Russia as a whole was 78.3%.
Conclusion. Formation of uniform requirements for school infrastructure and competencies in
information and communication technologies of teaching staff, as well as coordination of
measures to ensure them, will contribute to the development of digitalization in the standard
activities of each school. To improve the efficiency of digitalization, it is advisable to provide
incentive payments in the unified system of teacher remuneration being formed in connection
with the active use of electronic educational resources. If problems with the speed of the Internet
connection persist, it is advisable to provide organizational, legal and technical capabilities to
download educational digital resources to personal computers for use offline.

Keywords: distance learning technologies, e-learning, COVID-19 pandemic, dynamics of
school digitalization, unevenness of digital renewal, sociological research
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IMocTanoBka mnpodjeMsbl. Bonpockl mpuMeHeHUs: HHUQPOBBIX TEXHOJIOTUI
B 001IeM 00pa30BaHWU HEOIHOKPATHO CTAHOBWIMCH IMPEAMETOM H3YUYCHHS 3apy-
OeXHBIX ¥ POCCUICKHX HccieaoBareseil. PaccMarpuBanocs BIMsHUE TAaHAEMUH HA
pa3BuTHE 00pa30BaHMS, AHATM3UPOBAIUCH YPPEKTH U PUCKU HU(PPOBOM TpaHC-
(dopmanmu 00pa3oBaHMs, PACKPHIBATINCH OCOOCHHOCTH M MPOOJIEMBI B OpraHU3a-
UM Y9eOHOH eATeTbHOCTH B IUCTAHIIMOHHOM PEKUME.

JucrannnonHoe 00y4eHHEe MO3BOIIIO 00ECIIEUUTh HEMTPEPHIBHOCTH 00pa3oBa-
TEJIFHOTO TIPOIIECCa B YCIOBUSAX BBIHYKICHHBIX orpanndeHuid. [Ipu stom mmdpo-
BU3allMsl JIOJDKHA CIY)KUTh JOCTH)KEHUIO Iesiell 00pa3oBaHUs, TOITOMY OUYHBIN
(dhopmar oOyueHus 10 Mepe COBEPIIEHCTBOBAHUS ITU(PPOBBIX TEXHOJIOTHUH JTOKEH
OBITH cOXpaHeH U TapanTupoBad [1]. PazpaboTka u peanuzanus Mmoaenu oopa3opa-
TEJIBHOW JI€ATEIbHOCTH, B KOTOPOH 00yu€HHE OCYILECTBIAETCS B COYETaHUM Tpa-
JULMOHHOTO U OHJIAWH-PEXHUMOB, SIBJISIETCSI BBI30BOM JUIsl CUCTEMbI 00pa30BaHuUs
pa3HbIX CTPaH, a MaHAEMUS JIUIIb YCUINIIA aKTyaJbHOCTh JaHHOM npoliiemsl [2].

BHeznpeHne HOBBIX TEXHOJIOTHI 0’KUIaeMO BeIET K U3MEHEHUsSM B 00pa3oBa-
HuM. BMmecrte ¢ TeM ocTaeTcs JUCKYCCHOHHBIM BOIIPOC, U3MEHWIN JIU LU(PPOBBIE
TEXHOJIOTMH 00pa30BaHue, Be/lb YCIEUIHOCTh UX MPUMEHEHHUS] MOXKET 3aBUCETh OT
YPOBHSI COLIMAIBHO-IKOHOMUYECKOTO PAa3BUTHUS CTPAHbI WIIK TEPPUTOPUH, TOTOBHO-
CTH y4MTeJeH, ypoBHsS 00pazoBaHus U Ipyrux ¢axtopos. [Ipu sTom npaBuna ams
TEXHOJIOTHiA, yCTAaHOBIICHHBIE 32 MPeJIeIaMu CEKTOpa 00pa3oBaHUs, HE00s3aTeIbHO
Oy/1yT OTBeUaTh MOTPEOHOCTSIM 00pazoBaHus. VICX0st M3 3TOr0O NPUHATHE PeIIeHUi
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0 BHEJIpeHUH LU(POBBIX TEXHOJIOTUH JOIKHO OMUPATHCS HA IPUOPUTET 3aIIPOCOB
00y4aroIuxcs Mocie OUEHKH TOTo, OyAeT JIM UX MPUMEHEHHE YMECTHBIM U CIpa-
BeTMBBIM. OCHOBHOE BHMMaHHE HYKHO YIENSATh HE LHU(POBBIM BXOJaM, a pe-
3ynbTaTam o0yueHus [3]. Hakonen, nuudpoBbie penieHus A0IKHBI ONMUPAThCs Ha
Mearornyeckrue Tpaauilui U UICTOPUKO-KYJIBTYPHBIN MOTEHIIHAT CUCTEMBI 00pa-
30BaHus [4].

[Tudposuszarys 1:000i OTpACIN UM CEKTOPA, BKIItOUasi 00pa3oBaHue, HE SBIIS-
eTcst pa3phIBOM ¢ npouuisiM. OHa UCTOPUUYECKU pa3BUiIach B popMy, KOTOpas Xa-
paKTepu3yeTcsi HOBBIMU MEXaHW3MaMU MMO3HAHMS, T/1€ aITOPUTMBI, aBTOMaTH3alHs
U ucKyccTBeHHbIN uHTEeKT (M) renepupyioT HOBbIe 3HAHUS U3 OOJBIINX 00b-
eMoB JaHHbIX [5]. Bmecte ¢ Tem pa3paborku B obnactu MU nmogaumaror ¢yHna-
MEHTAaJIbHBIE JJISl CUCTEMBI 00pa30BaHUs BOIIPOCHI, @ UMEHHO: M3MEHSTCS JIN 1NN
o0Opa3oBaHMs; KakoBa OyJIET pOJb IIKOJBI U MEJaroroB; Kak 00eCcIeyuTh Oe3omac-
HOCTb MOJIO/IOTO TOKOJICHHSI, KaKOBBI PUCKH, cBs3aHHble ¢ MW B oOpazoBanuwu,
¥ MHOTHE JIpyTrHe. DTO MO3BOJISET CAEIaTh BBIBOJ, YTO HIMEHHO CHCTeMa 00pa3oBa-
HUS JIOJDKHA OTPEEINATh, KOT/a, KeM U 110 KaKUM NPUYWHAM HOBBIE TEXHOJIOTHUU
MOTYT WJIH HE JOJDKHBI UCIIONIb30BaThes [6]. IMeroT MecTo U TUCKYyCCHU O COIH-
QIBHBIX M 3TUYECKHX MOCIEICTBUSAX MPUMEHEHHS HCKyCCTBEHHOTO WHTEJUICKTA
B oOpazoBanuu [7]. [Ipu aTom y ucnons3oBanust U B 00pa3oBaTenbHBIX TENSIX —
3HAYUTENIbHBIA MoTeHHal. C y4eToM PUCKOB, KOTOPbIE HECET MOTEeps. KOHTPOJIS
Hag MU, npencrasisieTcsi HEOOXOIUMBIM 00s3aTe€IbHOE PETYIUPOBAHUE CHCTEMBI
HMCKYCCTBEHHOTO MHTEJJIEKTA Ha TOCYJIJapCTBEHHOM YpOBHE [8&].

Buenpenue nudpoBbIX HHCTPYMEHTOB U UX BIMSHHE HAa KauecTBO oOpa3oBa-
HUsl 00YYaIOIIMXCS aKTyaIH3UpOBaIo IpobaeMy MoucKa U MPUMEHEHUS Mearoru-
YECKHUX CPEJICTB M TEXHOJOTHWH Jii KOMIIEHCAI[MM BO3MOXKHBIX HETaTHUBHBIX IO-
cnenctuii [9]. B 370l cBs3M cyliecTBEHHOE 3HAUE€HUE MPHOOpesa OlleHKa PUCKOB
HUGPOBU3ALMH VIS 37I0POBbsl 00YUAIOLIUXCS, YTO TpeOyeT KOPPEKTUPOBKH U CO-
BEPILICHCTBOBAHMS TUTHEHUUYECKUX HOPMATHBOB U PETVIAMEHTOB JUIsl OOECIIeUeHUs
0€30IacHOTr0 MCIIOB30BAHMUS AIEKTPOHHBIX CPEACTB 00yUueHHsI B 00pa30BaTeIbHOM
nporecce [10; 11]. K yucny nmpobiaemM MOXKHO OTHECTH U HEOOXOJUMOCTh COBEp-
[IICHCTBOBAHUS CUCTEMBI MOJITOTOBKU OyAyIIMX YUUTEIeH I 0OecredeHus: CooT-
BETCTBYIOIIETO YPOBHS UX TOTOBHOCTH K OCYIIECTBICHUIO IPO(heCcCHOHATIBLHOM Jes-
TEJILHOCTU B YCJIOBUSX LU(poBoi TpaHchopmanuu odpazoBanus [12]. Hakowrer,
HECMOTPSI Ha MEPHI 0 TIOBBIIIEHHUIO MTPECTHkKA MPOPECCUH YUUTENs, YUCIEHHOCTh
B MIKOJIAX MOJIOABIX CIEIHAINCTOB, KOTOPBIE MPEACTABISIIOT MOKOJICHHE, B OOJIb-
IIMHCTBE CBOEM 00Maiaromiee nudpoBoil rpaMOTHOCTBIO, HEIOCTATOYHA JIS perie-
HUSA 32184 MaCCOBOTO OOYy4EHHS TIe1aroroB HHGOPMAIMOHHBIM TeXHOMOTusM [13].

Onenka cocTosiHuS HU(POBOro 0OHOBJIEHHSI 00pa30BaTENbHON OpraHu3aluu
MOXET TPOBOAUTHCS C UCTIONB30BaHIEM KOMIUIEKCHBIX WHAWKATOPOB: OOHOBJICHUE
(yHKIIMOHUPOBAHMS IITKOJIBI; OOHOBJIGHHE YU4E€OHOTO TIpoliecca; pa3BUTHE 00pa3o-
BaTesbHOM cpenpl. [lomxonpl K ompezeneHuio ypoBHS LHU(PPOBOTO OOHOBJICHMS,
MpeyIoKEeHHbIe B uccieqoBaHuu «K MocTpoeHno MHOroaclekTHOM MOJeNu Ipo-
necca 1mudpoBoro 0OHOBIEHUS 00IIE00pa30BaTEIBLHON KO, 0A3UPYIOTCS Ha
BBIIENICHUH HECKOJIBKHX 3TAIOB, K KOTOPBIM OTHECEHBI KOMIIBIOTEPU3AIIHS, PAHHSIS
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nHpopmaru3zanus, 3penas napopmaruzanus, udponas Tpanchopmanus. [Ipume-
HEHHE JMAarHOCTHYECKUX MHCTPYMEHTOB ITO3BOJIHIIO C/IEIATh BBIBOA O HEPaBHO-
MEPHOCTH IU(PPOBOI 3PEIIOCTH HIKOJI, a TAKXKE O HE3HAYUTEIBHOM J1071e 00pa3oBa-
TEJIbHBIX OPTaHU3aLUH, HAXOAALINXCS HA BEPXHHUX YPOBHSX IM()POBOTO OOHOBICHUS
[14; 15].

Jnst monmydeHus oOpaTHOM CBSI3U PETYASPHO MPOBOISTCS COLIMOJIIOTUYECKUE
WCCIIEIOBAHMUS, B XO/I€ KOTOPBIX M3Yy4alOTCSI MHEHUS y4aCTHUKOB 00pa30BaTeIbHbIX
oTHoIeHuH. Tak, Mo JaHHBIM OMTPOCOB YUUTEIICH, HECMOTPSI HA OCO3HAHHUE BaKHO-
cTH NH(POBBIX HABBIKOB, COXPAHSETCS JOCTAaTOYHO OOJbINasi TPyIIa IeJaroros,
MOBBIIEHUE NMPO(HECCHOHATHHOTO MACTEPCTBA KOTOPHIX HE HALIEIEHO Ha TIpHuoOpe-
TEHHE HOBBIX KOMIIETEHIIMI JJ1s1 paboThl B 1udpoBoii cpene [16]. st Gomnbiioro
qucaa y4uTesed UCIOoJIb30BaHHE LU(PPOBBIX 00pa30BaTEIBbHBIX PECYpPCOB CTAJIO
BBI30BOM U PE3yJABTaTOM BBIHYKJICHHOTO MEPEBOAA MIKOJ HA JUCTAHIIMOHHOE 00Y-
yenue [17; 18]. Onpockl poauTesne NIKOJIbHUKOB, JaKe C YIYETOM MOJOKUTEIbHON
OLICHKH CEMbsIMH IOTEHIMala IU(PPOBU3ALNU, BBISIBUIM HUX O0ECIOKOCHHOCTH
B BO3MO)KHOCTSX IU(POBBIX TEXHOJIOTUH 00ECIICUNTH IMOBBIIICHNE KadyecTBa 00pa-
3oBanus nererd [19]. [Ipu 3TOM OmMpoOCHl HIKOJIBHUKOB, Kacaromiuecs oOyudeHUs
B JIUCTAHIIMOHHOM (pOpMaTe B CUCTEME JIOTIOJIHUTEIHLHOTO 00pa30BaHMs B MEPHOL
NaH/IeMUH, TOoKa3anau 0ojiee YCHEIIHYIO M0 CPABHEHUIO C UX POJUTEISIMU aJlanTa-
U0 K HOBBIM ycioBusM [20]. CpaBHUTENbHBIN aHANNU3 00pa30BaTENIbHBIX IIAT-
(bopM, UX TEXHUYECKUX U TUJAKTUUYECKUX XapaKTEPUCTUK MOKa3al BO3MOXKHOCTU
3¢ (deKTHBHOTO MPUMEHEHHS B KQUECTBE JIOMOIHUTEILHOTO HHCTPYMEHTA MIPH pea-
nu3ar 00pa3oBaTeIbHBIX MTPOrpaMM KaK B OYHOM, TaK M JUCTAHIIMOHHOM PEXKH-
Me, a Takxke Juis 00ecreueHrs IpPeeMCTBEHHOCTH B 00yYEHUH B CUCTEME OOLIETO
u podeccronanbHoro oopaszosanus [21].

[TpoBenen ananu3 AMHAMUKY IH(poBHU3anuu odiiero odpasoBanus B Poccuii-
ckoit denepanuy, JaHa OLEHKAa TEKYLIETro COCTOSIHUA U MOTEHLMala CUCTEMbI 00-
pa3oBaHMsl, MPEATIOKEHBI JOTIOJIHUTEIbHBIE MEPHI, HAIIPABJICHHbIE HA JalbHeHIIee
pa3BuTHE TIporiecca UG poBOro 0OHOBICHUS IITKOJIBI.

Mertonoaorus. Undopmannonnas 6a3a uccieoBanus — cBeieHus 1o opmam
denepanpHOTO cTaructTuaeckoro Haomonenus Ne O0O-1 «Ceenenust 06 opranusa-
[IUH, OCYLIECTBISIONIEH 00pa30BaTeNbHYIO NESATEIBLHOCTh MO 00pa3oBaTebHBIM
porpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOILEro, cpeiHero ooiero oopaszo-
BaHus» U Ne O0O-2 «CBeneHust 0 MareprallbHO-TEXHHUECKON 1 MHGOPMAITMOHHOM
0aze, pUHAHCOBO-IKOHOMHUECKOM NEATEIBHOCTH 00111e00pa3oBaTeIbHON OpraHu-
3arum»' MunucrepcTBa npocseineHus Poccuiickoii ®enepanmu. [IpoBeeH ananms
TEKYIIero COCTOSHUS U TUHAMUKH I(poBH3anuu odmero oopasosanus B 2016—
2024 rr. B uesnom B Poccuiickoit denepary, B perioHaIbHOM pa3pese, 10 THIIaM
noceJsieHuit U popmMam cOOCTBEHHOCTH 0011e00pa30BaTeIbHBIX opranu3amnuii. Pac-
CMOTPEHBI BOIIPOCHI OXBaTa 00YYAIOMIMXCSI ANIEKTPOHHBIM O0y4eHUEM U TUCTaHIIH-
OHHBIMHU 00Pa30BATEIEHBIMU TEXHOJIOTUSMH; TPOAHATN3UPOBAaHA 00ECTICYCHHOCTh

! Ceenenust o popmam @CH Ne OO-1 u Ne OO-2. URL: https://edu.gov.ru/activity/statistics/gene-
ral_edu (mara obpamenus: 03.07.2025).
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o011eo0pa3oBaTesIbHbIX OpraHU3alil CKOPOCTHBIM HHTEPHET-COCTUHEHUEM; HC-
CJIeJIOBaHa JI0Jsl KOMIIBIOTEPOB, UCIOIb3YEMbIX B YUEOHBIX IIENIAX U MOAKIIOYCH-
HBIX K ceTu MHTepHeT.

Pe3syabTarsl u o0cyxaenue. B nenom B Poccuiickoit denepanuu B 2016—
2024 rr. Bo3pacrtaina 10y 00y4yaronuxcsi, 0XBaU€HHBIX JIEKTPOHHBIM 00yYeHUEM
(30) u gucrannuoHHBIMU 0Opa3oBarenbHbIMU TexHOToTusIMU ([1OT). B ycnoBusix
nangemun B 2020 I. cyIIeCcTBEHHO YBEIHUMIACH A0S 0XBaTa 00Y4aroIIuXCs ¢ MpH-
menenuem JIOT (15,5 %), koropas B 2024 1. nocturia 20,5 % (puc. 1).

30,0 26,7
25,0 205 22,2 240 05
200 15,4 16,3 18'35,5 Gl T e
150 12,4 134
10,0

5,0 2,4 25 8,8 -

oo Hm Hm HE ]

2016 2017 2018 2019 2020 2021 2022 2023 2024
lop, Year

H [ona obyyatowmxca ¢ npumeHeHnem 30, %
Share of students using e-learning, %

B [lonsa obyyvatowwmxcs ¢ npumeHeHvem 40T, %
Share of students using distance learning
technologies, %

Puc. 1. Oxsar o6yqarou.|,|/|xcs1 3JIEKTPOHHbIM OGy‘-IeHI/IeM N OUCTaHUMNOHHbIMW
O6pa3OBaTeﬂbelMI/I TexHonornamu, %

UcTtouHuk: cos3paHo A.C. TuwieHko, I.C. Tokapesoii Ha ocHoBe dopmbl PCH Ne OO-1.

Figure 1. Coverage of students by electronic learning and distance learning technologies

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. OO-1.

Hons oOyuaromuxcst ¢ npumeHenreMm JJOT B 2020 1. cymiecTBEHHO BbIpocia
Kak B Topojckux (Ha 13 m.1m.), Tak U B CeMbCKUX IKonax (Ha 3,1 m.1m.), mocie 4ero
COXpaHWIach TEHJEHIUS K JalbHEWIeMy pacuivpeHuto oxsara. B 2024 r. nons
00y4JaroLMXCsl TOPOJICKUX 00I1e00pa3oBaTeNbHbIX OpPraHU3aluil, OXBaYEHHBIX
JOT, cocraBuna 22,9 %, uaro B 1,9 pa3za Belle, ueM J10J11 00OyIarOIIUXCS CEIIbCKUX
ko (12 %) (puc. 2).

Hons obyuatromuxcs ¢ npumenenuem J1OT cymectBenHo Beipocia B 2020 1. o
CPaBHEHHMIO C MPEBIAYIIIMM I'0ZI0M KaK B FOCY/IapCTBEHHBIX M MYHUIIUIAIBHBIX 00-
pazoBarenbHbIX yupexaeHusax (I'OY) — na 10,7 m.im., Tak 1 B HETOCYIapCTBEHHBIX
(HOY) —Hna 9,2 n.1., mocie 4ero coxpaHuiach TEHACHLUS K JalbHEeHIIeMy paciiu-
PEHUIO OXBaTa, IPUYEM B YACTHOM CErMEHTE JI0J1s1 00yYarouXcsi C IPUMEHEHUEM
JOT neckonbko Beiie. B 2024 1. nonsa oOyvaromuxcst B HOY, oxBauennsix J[OT,
cocraBmia 21,5 %, uto Ha 1 m.1. BbIme, yem goins oOydaromuxcs B [OY (20,5 %)

(puc. 3).
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UerovHuk: co3paHo A.C. TuweHko, I.C. TokapeBoii Ha ocHoBe dopmbl PCH Ne OO-1.

Figure 2. The share of students using distance learning technologies in the urban and rural settlements, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. OO-1.
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UeToyruk: co3paHo A.C. TuueHko, L.C. TokapeBoii Ha ocHoBe popMbl PCH Ne OO-1.
Figure 3. The share of students using distance learning technologies in the state (municipal)

and non-state schools, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. OO-1.

Connble nannble o npumeHenuu [1OT B paszpese Tunos noceneHuit u popm
COOCTBEHHOCTH IPUBE/ICHBI Ha puC. 4.

Homns oOyuatomuxcs ¢ npumeHeHruemM D0 Bripocia ¢ 2016 mo 2024 r. Ha 14 1.
B FOPOJICKUX LIKOJMax U Ha 14,1 m.1. B cenbCcKUX IIKoJax. B mepuon mangemuu cy-
LIECTBEHHBI POCT HE OTMEUEH, TeHICHLUS K JaJIbHEHIIIEMY pacIIipPeHHIO OXBaTa
30 coxpanunack. B 2024 1. nons oOydaroniuxcst ropoJicKux o0rieodpa3oBaTesb-
HBIX OpraHu3anui, oxsaueHHbIX D0, cocraBuina 28,8 %, uto B 1,5 pasa Beiie, uem
1o o0ydaromuxcst cenbckux mkon (12 %) (puc. 5).
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Figure 4. The share of students using distance learning technologies by types of territories

and forms of ownership, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical

observation form No. OO-1.
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Figure 5. The share of students using electronic learning in the urban and rural settlements, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical

observation form No. OO-1.

Hons obyuarommxcst B 'OY ¢ npumenennem D0 Bripocia ¢ 2016 mo 2024 1. Ha
14,4 n.n. u Ha 10,5 1m.11. B HErOCYIapCTBEHHOM cerMeHTte. B mepuon manaeMun
ONPECIICHHBIN POCT OTMEYEH B YaCTHBIX IIKOJIax, KoTopbid ¢ 2020 o 2022 r. co-
craBuia 3,3 n.n. TeHaeHusa K JajlbHEIeMy pacimmpeHuto oxpara 90 coxpaHu-
nack. B 2024 r. nons obyuatomuxcs B ['OY, oxBauennsix D0, coctaBuna 26,9 %,
4T0 B 1,9 pa3za Bbiie, ueM fois odyuaromuxcs B HOY (14,5 %) (puc. 6).

CBonnble nanHble 0 npumMeHeHHH DO B pa3pes3e THUIOB MoceleHud u Gopm

COOCTBEHHOCTH NPUBE/IECHBI Ha pUC. 7.
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Figure 6. The share of students using electronic learning in the state (municipal) and non-state schools, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. OO-1.

35,0
30,0
25,0
20,0
15,0
10,0

5,0

0,0
2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

—8—[QVY State (municipal) schools| 149 | 16,0 | 17,9 | 18,8 | 21,0 | 23,1 | 248 | 26,4 | 29,0
—e—TOV State (municipal) schools| 5,3 5,8 7,8 85 | 10,1 | 12,3 | 14,1 | 16,5 19,5
—8—HOY Non-state schools 4.4 3,7 6,3 7,7 10,1 10,5 13,7 | 13,9 15,3
—o-HOY Non-state schools 0,7 4,2 1,0 1,0 5,8 2,1 5,5 6,4 5,2

Puc. 7. Jonsa obyyaromxcs ¢ npuMmeHeHem 30 no Tunam Tepputopuii u ¢opmam cobCTBEHHOCTU, %
UctoyHmk: co3pano A.C. TuweHko, I.C. Tokapesoii Ha ocHoBe popmMbl PCH Ne OO-1.

Figure 7. The share of students using electronic learning by types of territories and forms of ownership, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. OO-1.

B nenom B Poccuiickoit denepanuu 10158 TOCyAapCTBEHHBIX U MyHUIUIIAIb-
HBIX IIIKOJI CO CKOPOCTHBIM HHTEpHET-coequHeHneM (B ropogax 100 Mout/c, cenax
50 Mowut/c) ¢ 2019 no 2024 r. yBenmuuuBaiack ¢ 23,6 no 76,7 %. [Ipu stom dene-
panbHbIM TpoekToM «LludpoBas oOpazoBarenbHas cpena» ObUIN 3allIaHUPOBAHBI
nokasarenu pocta ¢ 65 1o 100 % B 2024 r. (puc. 8).

B pa3pese o0mieo0pa3oBaTeNbHBIX OpraHu3aluil pa3HbIX (GopM COOCTBEHHO-
CTH, PACIIOJIOKEHHBIX B TOPOJICKOM U CENbCKOM MECTHOCTH, 1014 cenbekux ['OY co
CKOPOCTHBIM HUHTepHeT-coeauHenneMm Bboimie (79,1 %), yem ropoackux ['OY
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(73,6 %). IIpu stom monst cenbckux 'OV ¢ 2019 nmo 2024 r. yBenuuuiach No4YTH
B 4 pasa, a ropojckux — B 2,6 pa3a. Hanbosnee Hu3koe 3HaU€HWE OTMEUYEHO B TOPO/I-
ckux HOVY (43,7 %) (puc. 9).
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Figure 8. The share of schools with high-speed Internet connection
(in cities 100 Mbit/sec and in villages 50 Mbit/sec), %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. O0-2.
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UcTtouHuk: coszpaHo A.C. TuweHko, I.C. Tokapesoii Ha ocHoBe dopmMbl PCH Ne OO-2.

Figure 9. The share of schools with high-speed Internet connection by types of territories
and forms of ownership, %

Source: created by Alexey S. Tishchenko, Galina S. Tokareva based on the Federal statistical
observation form No. O0O-2.
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OObpazoBarenpHasi OpraHu3alys MOXKET BKIIOYAaTh HECKOJIBKO 3/IaHUM, B KOTO-
PBIX HE0OXOMMBI KOMIBIOTEPHI sl yueOHOoro npoiecca. [loaToMy nmogkitoueHue
OpraHM3alii K MHTEPHETY HE TapaHTHPYET ero JAOCTYNMHOCTh BO BCEX YYEOHBIX
KopITycax.

Hekoropbie poccuiickue MIKOJIBI CTaTKUBAIOTCS ¢ HEXBATKOM MOIIHOCTEH HH-
TEPHET-COCTUHEHHS, COBPEMEHHOTO KOMIBIOTEPHOTO 00OPYIOBAHHUSI, JIOKATHHBIX
BBIUMCIINTENIBHBIX CeTeH M KBaTM(DPUIUPOBAHHBIX CIIEIUAIMCTOB B 00J1aCTH HH(DOP-
MaIMOHHO-KOMMYHHUKaMOHHbIX TexHonorui (MKT) ans sddexruBHOro mcnons-
30BaHMS IIU(PPOBOrO KOHTEHTA U JTUCTAHLIMOHHBIX TeXHONIOTui. CorlacHO OTUeTy
CuerHoit nanarel Poccuiickoii @enepannu’ naxe cKOPOCTh HHTEPHET-COCTMHEHHS
B 100 MGut/c, KoTOpas CuuTaeTCs 1EeJIeBOM, MOXKET OBITh HEAOCTATOYHOMN ISt 00-
pa3oBaTenbHON opranuzanuu ¢ 6onee yem 40 aBTOMaTH3MPOBAHHBIMU PAOOYUMU
Mectamu (APM). Ilo pesynsratam ompoca, 46,6 % yupexaeHuid uMeroT Oosee
40 APM (31,2 % — ot 41 no 100 ycrpoiicts, 15,4 % — ot 101 go 1000 ycTpoiicTs),
YTO MOXKET MPUBECTHU K YXY/IIEHUIO KauecTBa 00pa3oBareiabHOTo npomecca. Onpoc
TaKKe mokaszai, 4to s 55,4 % oOpa3zoBaTesbHBIX OpraHu3aluii CKOpOCTh MOJI-
KJIIOUCHMS SABJISCTCS JOCTATOYHOM, Torna Kak 44,6 % cunuTaloT ee HeAOCTaTOYHOM
JUIS TIOJTHOLEHHOU paboThl. U3 Hux 2,2 % opranuzanuil OTMETUIIU, YTO HPU TEKY-
e CKOPOCTH HEBO3MOXKHO MOJTHOLEHHO HCIIOJIb30BaTh UHTEPHET.

C KaXXJIbIM T'OJIOM yBEJIMYUBAECTCS JOJIS IIKOJIbHUKOB, OXBAYEHHBIX AJIEKTPOH-
HbiM oOydyenuem u JIOT. Ha nagano 2024/2025 y4ebHOTrO roja 3TH MOKa3aTeIN
coctaBuiu 26,7 u 20,5 % cooTrBeTcTBEHHO, TOrAa Kak B 2016/2017 romy onn ObuH
3HaYUTENTbHO HUXKE — 12,4 1 2,4 %. DTO CBUIETENBCTBYET O BO3pOCIIEH TOTPeOHO-
CTH IIKOJI B BBICOKOCKOPOCTHOM MHTEPHET-COeTMHEHUH. B TO e Bpemsi peruoHsbl
CYILIECTBEHHO PA3JIMYAIOTCS 110 YPOBHIO OXBaTa MIKOJIBHUKOB JIEKTPOHHBIM 00yyde-
HUEM U JIUCTaHIIMOHHBIMU 00Pa30BaTEIbHBIMU TEXHONOTUSAMU. HexBaTka BBICOKO-
CKOPOCTHOTO MHTEPHETa B HEKOTOPBIX 00pa30BaTEIbHBIX OPraHU3AIUSIX MOXKET
OTPaHUYUTh JIOCTYI K KaYe€CTBEHHOMY LIM(POBOMY KOHTEHTY U JUCTaHIIMOHHBIM
TEXHOJIOTHSM, YTO B CBOIO OYepe/lb HETaTMBHO CKAXKETCsS HA KayecTBe 0Opa3oBa-
Hus. Pa3HuIla B MOIITHOCTH MHTEPHET-COEAUHEHNS U HAJIMYMHY COBPEMEHHBIX KOM-
NBIOTEPOB cpeid 00pa30BaTeIbHBIX OPraHM3alUil CcOCcOOCTBYeT LHU(BPOBOMY He-
PaBEHCTBY.

ITo 1aHHBIM COLMONIOIMYECKOTO UCCIIEI0BaHMSI LIEHTPa SKOHOMUKH HENPEPHIB-
Horo oOpa3oBanus Poccuiickoil akaieMiu HAPOAHOTO XO3AWCTBA M TOCYAapCTBEH-
HOU ciryxObl ipu [Ipesunente Poccuiickoit Denepanuiu, poauTeNd MKOJILHUKOB
B 4HcCJIe MPo0JieM, C KOTOPBIMU CTOJIKHYJIach CEMbs IPU OpraHU3alUuu O0y4YeHMsI
B JUCTAHIIMOHHOM PEXHUME B MEPHOJ MaHJEMHUH, Ha3BaJIM MOBBILICHUE HATPY3KH
Ha peOeHKa, yBelnnueHue o0bema JoMalllHuX 3aJJaHui, BKIIIoUas 3aJaHus 1715 CaMo-
CTOSITENILHOTO U3yueHus (0kos0 50 %), CHIKEeHUEe KOHTPOJIsS yUUTeNlel Hajl yCBOe-
HUEM Marepuaia, yXyAlleHHe JUCHUILIUHBI BO BPEMSI YPOKOB, YTOMIIIEMOCTh pe-
OeHKa, a Tak)Ke TeXHu4Yeckue mpoodaemsl (0kosno 41 %). Yuurens Ha3Baiu NIPUUUHBI,

2 [Huaxos J]. Bromnerens Cuernoit manarsl PO. [upposusaus obpasosanus. URL: https://ach.
gov.ru/upload/iblock/d21/oqwphlz2tggsta3na06fsxwyqq43aqmd/Bu_SP 6 332.pdf (mara oOpaieHwus:
29.07.2025).
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Tishchenko A.S., Tokareva G.S. RUDN Journal of Informatization in Education. 2026;23(1):105-119

IPEMATCTBYIOIIKE 00JIee MHUPOKOMY UCTIOJIB30BaHUIO AIEKTPOHHBIX 00pa3oBaTellb-
HBIX pecypcoB B IpoheCcCHOHANIBHOM IeATeNbHOCTH: HelocTaTok Bpemenu (47 %),
YTO CBUJIETENILCTBYET O BHICOKOW 3arpy>K€HHOCTH IIE/1aroros; HEJJOCTATOK TEXHUYE-
ckux cpencts (36 %); negocrarok 3nanuit B oomactu UKT (17 %). [Ipocroe noa-
KJIIOUEHHE BCEX LIKOJ K BBICOKOCKOPOCTHOMY MHTEpHETY 0€3 MHBECTULNH B COBpe-
MEHHOE 000pylOBaHME M TOATOTOBKY KaJpOB HE INPUBEAET K 3aMETHOMY
COKpaIlleHUI0 IU(POBOTro HEPABEHCTBA B 0OPa30BaHUM.

3axmodyenue. OcHOBHAA Lenb UPPOBON TpaHchopMannu oo1ero oopa3zona-
HUS — JIOCTH)KEHHE BBICOKOHM CTENeHH «IM(POBOI 3perocTu» chepbl 00pazoBaHus
Ha 6a3e eMHOr0, KaueCTBEHHOr0, 0€301MacHOro 00pa3oBaTeIbHOrO MPOCTPAHCTRA,
NIPEJOCTABICHNE PABHOTO JOCTYyINa K Ka4eCTBEHHOMY BepH(pULIMpOBaHHOMY LH(D-
pOBOMY 00pa3zoBaTeIbHOMY KOHTEHTY M IM(POBBHIM 00pa30BATEIbHBIM CEPBHCAM
Ha Bcell Tepputopun Poccuiickoit @enepanyu As1s BCEX KaTeropuil y4acTHUKOB 00-
pa30BaTENbHBIX OTHOLIECHUM.

[TorpebHOCTH 0Opa3oBarenbHbIX opranu3anuii B oonactu MKT vacto He coot-
BETCTBYIOT UMEIOIIUMCS pecypcaM M BO3MOXKHOCTAM. DTO MOJYEPKUBAET HEOOXO-
JUMOCTb Pa3pabOTKM IIEJIEBBIX IOKa3aTejell U MEepoNnpusaTUil 1Mo UU(POBU3ALUI
C YYETOM pa3zHO00Opa3HbIX 00pa30BaTEIbHBIX MOTPEOHOCTEN.

Pa3ButHio nudpoBuzannu B CTaHIAPTHOMN JEATENBHOCTH KaXKJ10M LIKOJIBI OY-
JIET CIIOCOOCTBOBATh (DOPMHUPOBAHKE EAMHBIX TPEOOBaHUH K MH(PpACTPYKType yd-
pexaeHuil 00pa3oBaHUs M KOMIIETCHIIUSIM TI€arornieckux pabOTHUKOB B cdepe
IU(PPOBBIX TEXHOIOT UM, @ TAKXKe KOOPIMHALUSA MEPOIIPUATHUI IO UX 00ECIIEUEHHUIO.
Bo3MoxHO npenycMOTpeTh BBIIUIATHI CTUMYJIMPYIOLIETO Xapakrepa B (opmupye-
MOW €MHOI cucTeMe OIjaThl Tpyaa yuuTeneill Ipu BBICOKON pe3ylbTaTUBHOCTH
IIPUMEHEHMs 3JIEKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB. Hakonen, B citydae co-
XpaHeHUs: Ipo0JIeM CO CKOPOCThIO HHTEPHET-COETUHEHNUS 1iesiecoo0pa3Ho obecre-
YUTh OPraHU3allMOHHO-IIPABOBBIE M TEXHMUYECKHE BO3MOXKHOCTH 3arpy’karb Ha
NEPCOHAJIbHBIE KOMIBIOTEPHI 00yuaroue nudpoBble pecypehl Ui TPUMEHEHUS
B o(paifH-pexume.
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AnHoTaums. [locmanoska npobnemvi. AktyanbHOCTh (hopmupoBanus MKT-komnereHiuit
cryneHToB M T-HampaBieHU MOATOTOBKU B KOHTEKCTE Pa3BUTHs KOPHOPATHBHOW KYIBTYPHI
By3a OOYyCIIOBJIEHA TEM, YTO HCCJICIOBAHUE YIOBJIETBOPEHHOCTH MPOQEcCOPCKO-MPEnoaaBa-
TEJILCKOTO COCTABA YCIOBUSIMU CBOEH pabOThI U pa3paboTka HHPOPMAILIMOHHBIX CUCTEM, TTO3BO-
JISIIOIUX PYKOBOJICTBY (DaKyJIBTETOB OIIEPATHBHO PEarupoBaTh Ha €ro MOTPEOHOCTH, C OTHOM
CTOPOHBI, IO3BOJIAT YAYUIINTE YCIOBHUS TPy/a MperogaBaTesie, a ¢ Ipyroi — moMoryT cdop-
MHUPOBATh y CTYJCHTOB IIOHIMAaHHE KIHNEHTOOPUCHTUPOBAHHOCTH, BAKHOCTH KOTOPOI OTMeda-
€TCS COBPEMCHHBIMH Pa0OTONATEISIMU. YIOBICTBOPEHHOCTh IIPEIONABATENCH — KITIOYEBOU
(axTop, BIUAIONINA HA KaueCTBO 0Opa30BaHUs U MPHUBEPIKEHHOCTh yHUBepcuteTy. B Poccun
MCCJIEIOBaHMs B 9TOH 00JAaCTH OCTAFOTCS PEKMMH, YTO 00yCIIaBInBaeT HEOOXOAUMOCTb KOM-
IUIEKCHOTO aHaNIM3a B3aWMOCBS3M MEXIY NMpoOiIeMaMH pasBUTHS KOPIOPATUBHON KyJIBTYpHI
BY30B, TIPSKIE BCETO MEKIY IeJarornieckoil 3a00Toii 0 coxpaHeHUH PodeccopcKo-TIperona-
BaTEbCKOTO COCTaBa W TOBBINICHUEM KadecTBa oOpa3oBanus. Memooonozcus. VccnenoBanme
OCHOBaHO Ha KOMIUIEKCHOM ITpUMeHEeHUH MeTon0B hopmupoBanus MK T-kommeTeHIuiA u Kop-
MOPATUBHOM KYJIBTYPbhI; KOHTEHT-aHAIU3e (eepabHbIX TOCYIAPCTBEHHBIX 00pa30BaTeIbHBIX
CTaHAAPTOB M y4EOHBIX IUTaHOB MO psay W T-nanpasieHuil; sSKCrieprMEHTANbHBIX METOJIOB —
HaOIroeHNH, OeceaX, aHKeTUPOBAHUH CTYJACHTOB M IIperoiaBaresieid, ONBITHON padoTe ¢ Oa-
KaJaBpaMu 1 Maructpamu. [lemarorndaeckas crpaTeris poiieBOro HHPOPMAITHOHHOTO MOJIEITH-
POBaHMS, KOTOpas B TCUCHUE MHOTUX JIET IPHMEHIACH OMHUM M3 aBTOPOB IS 9(PPEKTUBHOTO
¢dopmupoBanus UKT-koMreTeHIINi, paccMaTpuBaeTCss B KOHTEKCTE pa3paboTKu HHPOPMAIH-
OHHBIX CHCTEM B paMKax pa3BUTUSI KOPHOPATHBHOW KYJIBTYphl (paKyabTETa KOMIBIOTEPHBIX
TexHonorui u npukinagHoi maremaruku (OKTullM) KybaHckoro rocyiapcTBEHHOTO YHUBED-
cutera (KyoI'Y). Pesyromamul. AHaATU3UPYIOTCS ONIPOCHI CTYICHTOB U MIPOECCOPCKO-TIPETIO-
naBarenbekoro cocrapa @KTullM KyoIl'Y 06 otHomenuu k popmuposannto MKT-kommereH-
U B KOHTEKCTE Pa3BHUTHsI KOPIIOPATUBHON KyIbTypbl. Ha OCHOBE MpOBEICHHOTO aHaM3a
U MOXKeJaHui Jekanara (akysnpTera ObUIH pa3paboTanbl HH(GOpManHOHHbIE cucTeMbl «IIpermo-
naBarellb By3ay, «CoTpynHuK By3a» 1 «CTyICHT By3a», Ha KOTOPbIE [OJTyYeHbI CBUACTEIbCTBA
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0 rocyaapcTBeHHOH perucrpauuu. Ilponecc pazpa®oTku Takux WHPOPMALMOHHBIX CHCTEM
CTaJl IpeIMEeTOM OOCYKICHHMS ¢ OaKkaJaBpaMy W MarucTpaMu psia HallpaBICHUH ITOATOTOBKU
Ha ®KTullM, uTo ctocoOCTBOBAIIO MOBBIIEHUIO KBATU(PUKAIIUN CTYJACHTOB U ()OPMUPOBAHUIO
Yy HUX KJIMEHTOOPUEHTHUPOBAHHOCTH. 3axitoyenue. ViccienoBanue BBISBIIIO IEPCTIEKTUBHOCTD
KOMIIJICKCHOTO TIOIX0/1a K (POPMUPOBAHUIO KOPIIOPATUBHOMN KYIBTYPHI By3a U MIOBBILICHHIO d(-
¢extuBHOCTH oAroToBKH U T-cnermmanuctoB. Takast AeSTEIBHOCTD 1O PA3BUTHIO KOPIOPATUB-
HOM KyJbTyphl By3a, KaK OpraHu3alyss MOHUTOPMHIA YIOBJIETBOPEHHOCTH INpernoaaBaTeneil
YCIOBHSIMU TPy, pa3paboTka M MPaKTHYECKOe HCIOJIb30BaHHE MH(POPMALMOHHBIX CHCTEM
C IIEJIbI0 X MOPAJIBHOTO U MaTepUaIbHOTO MOOIIPEHNUS, U3aHNE KOPIIOPATUBHOM JTUTEPaTyPhl
U ee JalibHeilee CIoIb30BaHUE B YUEOHOM IpoLecce [l NOJIy4YeHUs HaBBIKOB B IPOMIIT-
WHXMHUPHHTE U Jp., CIOCOOCTBYET MOBBIIEHHIO d(h(hekTuBHOCTH TIoaroToBku U T-crenuanu-
CTOB, BBITIOJTHSCT BaJKHYIO BOCIUTATEIBHYIO (DYHKITHIO, 3aKIIOUAIOITYIOCS B 3200T€ O COXpaHe-
HUU UCTOPUH, TpaJulUMi (pakynsreTa u, camoe IIaBHoe, 3a00Te O JIOIAX CTaplIero Bo3pacTa,
CTOSIBILIMX Y UCTOKOB CO3/IaHUS By3a, HBIHEIIHUX MPENOIaBaTelsX.

KuroueBble ciioBa: nHGOpMAIMOHHAS CHCTEMA, KIIMEHTOOPUEHTHPOBAHHOCTD, BBICIIAS KO-
na, cyOBEKThl 00pa30BaTEIBHOIO MpOIIecca, MMeAaroruueckas 3a00ta, SMOLUH, TPOMIIT-HHKHU-
HUPUHT

Bkaan aBropos. /[.B. Menvrux — pa3paboTka MpOrpaMMHOTO 00€CIIeUeHUSs, pean3alns KoM-
MBIOTEPHOIO KOZAa M BCIIOMOTATENbHBIX aJrOPUTMOB, TECTUPOBAHME CYIIECTBYIOIIUX KOM-
MIOHEHTOB KOJIa, TIPOBEJICHHE SKCIIEPUMEHTOB, COOp JaHHBIX, HATTMCAHUE PYKOIHUCH, €€ pPeaK-
tupoBanue. C.B. IOnos — (QopMynupoBaHWE WICH, LleNed W 3ajiad, JHU3aifH, pa3padoTKa
METO/IOJIOTUH, CO3JaHHe MOJENH HMCCIEJOBaHUs, HA30P U PYKOBOACTBO 3a MJIAHMPOBAHUEM
1 BBITIOJTHCHUEM HCCIICIOBAHUA, HAIMCAHNUE PYKOIIUCH, €€ PCIAKTUPOBAHUC. Bcee ABTOPEI IIPO-
WIK ¥ 010OPHIIM OKOHYATEIbHYIO BEPCUIO PYKOIHCH.
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BaaronapHocTu. ABTOpBI OilaroJjapHbl MPOPEKTOPY MO BOCHHUTATEIILHOW paboTe M COIMalb-
HbeIM Bonipocam KyoI'Y H.B. Peapkuny 3a moMolis B NpOBEIEHUN ONPOCOB CTYIEHTOB U MPO-
(heccopcKo-TIpenoIaBaTeIbCKOr0 COCTaBa, PYKOBOJUTEIIO TICUXOJIOTHYECKO ciy)0bl Kyol'y
JLLH. OxuroBoii 3a KOPpEKTUPOBKY BOIIPOCOB aHKETUPOBAHMS.
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Formation of ICT competencies of IT students in the context
of the development of corporate culture of the university
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Abstract. Problem statement. The relevance of the formation of ICT competencies of IT

students in the context of the development of the university’s corporate culture is due to the fact
that the study of faculty satisfaction with their working conditions and the development of
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information systems that allow faculty management to respond promptly to their needs, on the
one hand, will improve the working conditions of teachers, and on the other — will help students
to understanding customer orientation, the importance of which is noted by modern employers.
Teacher satisfaction is a key factor influencing the quality of education and commitment to the
university. In Russia, research in this field remains rare, which necessitates a comprehensive
analysis of the relationship between the problems of developing the corporate culture of
universities, primarily pedagogical concern for the preservation of teaching staff and improving
the quality of education. Methodology. The research is based on the integrated application of
methods for the formation of ICT competencies and corporate culture; content analysis of
federal state educational standards and curricula in a number of IT areas; experimental methods —
observation, interviews, questionnaires of students and teachers, and experienced work with
bachelors and masters. The pedagogical strategy of role-based information modeling, which
has been used for many years by one of the authors for the effective formation of ICT
competencies, is considered in the context of the development of information systems within
the framework of the development of the corporate culture of the Faculty of Computer
Technology and Applied Mathematics of Kuban State University (KubSU). Results. The results
of the analysis of surveys of students and faculty of the Faculty of Computer Technology and
Applied Mathematics of KubSU on the attitude to the formation of ICT competencies in the
context of the development of the corporate culture are presented. Based on the analysis and the
wishes of the Dean of the Faculty, the information systems “University Teacher”, “University
Employee” and “University Student” were developed, for which certificates of state registration
were obtained. The process of developing such information systems became the subject of
discussion with bachelors and masters in a number of areas of study at the Faculty of Computer
Technology and Applied Mathematics, which contributed to the improvement of students’
qualifications and the formation of their customer orientation. Conclusion. The study revealed
the prospects of an integrated approach to the formation of the university’s corporate culture
and improving the effectiveness of training IT specialists. Activities aimed at developing the
university’s corporate culture, such as monitoring teachers’ satisfaction with working conditions,
developing and using information systems for moral and material encouragement, publishing
corporate literature and its further use in the educational process to gain skills in industrial
engineering, etc., contribute to improving the effectiveness of training IT specialists, performing
an important educational function, which is to take care of the preservation of the history,
traditions of the faculty and, most importantly, — taking care of the older people who were at the
origin of the university and the current teachers.

Keywords: information system, customer orientation, higher education, subjects of the
educational process, pedagogical care, emotions, prompt-engineering
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ITocTanoBka npodiembl. B ycnoBusx pacTyiieil KOHKYpEHIIMH CPEIH BbIC-
LIMX y4eOHBIX 3aBECHUN yIOBIETBOPEHHOCTD MIPENOAABATENEH YCIOBUSIMU CBOEH
Mearori4ecKoi eATelbHOCTH CTAHOBHUTCS BaXKHBIM (DAKTOPOM, BIUSIOLUIUM Ha
peIyTaluio U yCHemHOCTh YHUBEpcuTeTa. VcenenoBanus moKa3bIBaloT, 9TO KOP-
MopaTUBHAs KyJIbTypa U MEAaroruueckue yCIoBHs HAMPSMYIO BIHMSIOT HA MOTHBA-
LU0 COTPYIHUKOB, a TAK)Ke HA KaueCTBO oOpa3oBaresbHOro npotecca [1; 2]. Bme-
CTe C TeM aHalu3 y4eOHBIX IUIAHOB (DaKylbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUM
Y TIPUKJIAJHOM MaTeMaTHKH, COCTABJICHHBIX B COOTBETCTBUU C (e/iepaaIbHBIMH T0-
CYIapCTBEHHBIMU cTaHAapTamu ais psaa MT-nanpasneHuil moaroroBku (aHaiu-
supoBanuck HampasineHus 09.03.03 «Ipuxknagnas unHbopmarukay», 01.03.02
«IIpuknannas maremaruka u uHpopmarukay, 02.03.02 «DyHnameHTalbHAsS WH-
¢dopmaruka u uHGOpMarmonHslie TexHonoruny, 02.03.03 «Maremarnueckoe obe-
CIIeYeHUE U AIMUHUCTPUPOBAHUE UH(DOPMALIMOHHBIX CUCTEMY ), TIO3BOJIMII ClIeaTh
BBIBO/I, YTO MHOTHE yHHMBEpCAJIbHBIE M OOMICTIPO(ECCHOHANBHBIE KOMITCTCHIINN
BO3MOYHO U 11e5ieco00pa3Ho (POpMUPOBATH B KOHTEKCTE PA3BUTHUS KOPIIOPATUBHON
KyJBTYPHI By3a, (aKyJIbTeTa.

Bomnpoc o MoTuBanuu y4eHHs BCETia CUMTAJNICS U CUUTACTCS OJHUM M3 BaXK-
HeHmmX B niejaroruke. B kimaccuueckoii padore Jxopmx [oiia nmucan: «Beibopom,
(bopMyIHPOBKAMHU U PACTIONOKEHUEM 3a/1ay. .. sl IBITAJICS PACTOPMOIIUTD YHUTaTe-
7151, BO3OYIUTH €T0 JIF0OOOIBITCTBO, MPOOYUTH €T0 MHUIIMATUBY, OTKPBITH IEPE HUM
IIMPOKHE BO3MOXKHOCTH JJII O3HAKOMJICHUSI CO BCEM MHOT000Opa3sueM CHUTyaluii,
BCTPEUAIOIIUXCS B HAYYHO-HCCIIEIOBATEIBCKOM padoTey [3, ¢. 15]. B MmeTogonoruu
posneBoro MHGOPMAIMOHHOTO MOJETUPOBAHUS OOJIbIIIOE BHUMAHHUE YAETSETCS
U COJIepIKATEIIbHBIM ITOCTAHOBKAM 33]1a4, KOTOPbIE, C OTHOM CTOPOHBI, IOJDKHBI CO3-
JaBaTh MOTHUBALIMIO JUISI OCBOCHHSI HETPUBUAIBHBIX BOZMOXKHOCTEH MPOrPaMMHOTO
obecriedeHus, a ¢ Ipyroi — crmocoOCTBOBaTh BOCITUTAHUIO CTyACHTOB [4]. OcBoe-
HUE YHUBEPCAIbHBIX, 001IenpohecCHOHANBHBIX U TPO(eCCHOHAIBHBIX KOMITETEH-
Ul B KOHTEKCTE Pa3BUTHS KOPIIOPATUBHOW KYJBTYpBI TAKXKe CO31aeT HEOOXOmH-
MYy MOTHBAIIMIO CTYJIEHTOB, YTO B KOHEYHOM HTOTe MPHUBOAMUT K YIYUYIICHUIO
KauecTBa UX MOJATOTOBKH K MPo(decCnoHaIbHOM e TebHOCTH.

YMeHHe — KaueCTBO YeJIOBEKa, €ro «CIOCOOHOCTh, ONBITHOCTHY'. [To cioBam
C.IL. I'pymesckoro u A.A. OcCTareHko, CKOJILKO ObI MBI HU TTOKA3bIBAJIA YYCHUKAM
MOJIOTHA TeHUAJIbHBIX MACTEPOB KUBOMKCH KaK PE3yJIbTaThl X BBIIAIOIIMXCS yMe-
HUH, HAYYUTh YMEHUIO JIEP)KaTh KUCTh MBI HE CMOXEM, HE TIOKa3aB 3TO Ha KUBOM
puMepe; YMEeHHe HaJlo MEPeHATh y Jpyroro ueioseka [5, c. 5]. JlemoHcTpamus
1 pa30op H(POPMALMOHHBIX CUCTEM, Pa3paOOTaHHBIX aBTOPAMHU U BBICTYIIAIOLINX

! Tano B.H. TONKOBBIH CIIOBaph UBOTO BETHMKOPYCCKOTO si3bika. M. : TIporpecc, 1994. T. 4. C. 1024.
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B Ka4e€CTBE KOMIBbIOTEPHOM MOAIEPKKH MTpoliecca pa3BUTHsI KOPIIOPATUBHON KYJIb-
Typbl Ha @KTullM, HEecoMHEHHO, CTIOCOOCTBYIOT (DOPMHPOBAHUIO Y CTYIACHTOB
NT-nanpaBneHuii IOAroOTOBKA YMEHUHN pa3padarbiBaTh aHATOTHYHBIE HH(OpMAITH-
onnble cucteMbl (MC), BeIOMHSS TEM caMbIM TpeboBaHUs psiia obiienpodeccuo-
HAJIBHBIX U TPOECCHOHATBHBIX KOMIIETCHIINA U OTHOBPEMEHHO CIIOCOOCTBYS pa3-
BUTHIO KIIMEHTOOPUEHTUPOBAaHHOCTH. [Ipu sTOoM HazHaueHue Takux MC moHSTHO
CTY/ICHTaM, BBI3BIBAE€T UX MHTEPEC M MOTUBAIIUIO K OCBOCHHIO MPOTPAMMHBIX MH-
ctpymeHToB. Kak cipaBeynBo ormeuaroT H.B. bopnosckas u A.A. Pean, smorimo-
HAJbHO-IIEHHOCTHBIN CTWIb OO0yueHHusi 00eCreuyMBaeT JTUYHOCTHOE BKIIIOYCHHE
y4alxcsi B yaeOHO-BOCIUTATENbHBIN MPOIECC HA YPOBHE IMIATUYECKOTO MMOHU-
MaHUs ¥ [IEHHOCTHO-CMBICIIOBOTO BOCTIPUATHS y4eOHOTO Marepuaina [6, c. 96].

Oo6yuenue crynentoB UT-HanpaBieHnii TOATOTOBKU B KOHTEKCTE (pOPMUPOBA-
HUS KOPIIOPATUBHOM KYJIBTYPHI By3a U (haKyJIbTeTa, HA KOTOPOM OHH y4arcsi, CO37a-
€T TOJIOKUTENbHBIE MO U y 00yYaroIuXcsl, U y MpernojaBaresieii, TeM caMbIM
MOBBIIIAS KaueCTBO yueOHOIO Mpolecca, Beb NOJ0KHUTEIbHBIE SMOIIMH CTUMYIHU-
PYIOT KpeaTHBHOE MBIIIJIEHHE U CITIOCOOHOCTh TeHepUpOBaTh HOBbIE uaen. Korma
MBI HaXOJMMCS B SMOIIMOHATBHO ONIATOMPHUSITHOM COCTOSTHUH, MBI 00Jiee CKJIOHHBI
K OKCTICPUMEHTAM ¥ UCCJICIOBAHHUIO HOBBIX MOJXO0B K PEIICHUIO IPOoOIeM?,

U onate oOparumcs k kinaccuky — J1. [Toiia: « AGCTpaKIiuu XOpoIiu, HO UCTIOb-
3yHTe BCE CPEACTBA, YTOOBI CIeNaTh UX ocs3aeMbIMu |3, c. 289]; «IIpumeps! mo-
JIe3Hee MPABUIL; IO3BOJIBTE MHE MEPEUTH K HUM — Sl CHUTAI0 KOHKPETHBIE PUMEPHI
ropaszo 0osee IEHHBIMU, YeM JIt00bIe 00IIme paccyxaeHus» [3, ¢. 295]. Ocrano-
BHUMCSI Ha KOHKpPETHBIX npumepax GopmupoBanus MKT-kommnereHuii cTy1eHTOB
B KOHTEKCTE Pa3BUTHS KOPIIOPATUBHOMN KYJIBTYPHI (DaKyJIbTeTa, YHUBEPCUTETA.

3a/laHue HaIMpaBJICHO Ha MOAIep KaHie aBTOMAaTU3UPOBAHHOM CBSI3U C BBIITYCK-
HUKaMH{ BBICHICH MIKOJIBI, TIO3/IPABICHUS MX C TOCYIapCTBEHHBIMU IMpa3gHUKaAMHU
1 coObITHsIMU, BaskHBIMU 11 KyOI'Y, @K TullM. 31ech, kak 370 4acTo ObIBaeT B CIIy-
yae npuMeHeHus: T, BO3MOKHBI pa3Iu4HbIE CTEKH TEXHOJIOTH, BIaJeHUE KOTOPbI-
MU TIpearnoiaraeT pa3indHble YHUBEPCAIbHbIC, 00menpodeccuoHanbHbIE U TIPO-
(eccroHaNbHBIE KOMIETEHIIMH. DTO MOXET OBITh CO3JaHue TeJerpaM-00ToB,
nmoAroToBka JokyMeHToB cnusaust B MS Office, ucnonb3oBanue rotoBsix CRM,
pa3paboTka cOOCTBEHHBIX MH(GOPMAIIMOHHBIX CUCTEM C HCITOJIb30BAHUEM POCCHUIA-
ckoro mporpammuoro obecneuenus (I10), nanmpumep «1Cy. BosMokHBIC BapHAHTHI
00CyXKIaroTcsl Ha yUYeOHBIX 3aHATHUSAX, TI€ HEU30€KHO BOSHUKAIOT AUCKYCCHH, TO-
3BOJISIIOIIME JIYYIlle MOYYyBCTBOBAThH IUIIOCHI U MUHYCHI IPEJIaraéMbiX perIeHUH.
C y4eToM COBpPEMEHHBIX HETaTUBHBIX TCHJICHIIMI B 00JIACTH UCTIOIH30BAHUS 3apy-
6exxuoro I1O namu 66T BEIOpaH nocneaanii Bapuant («1C:IIpeanpusitue 8.3»).

3aaHue, HalpaBJIEHHOE Ha Pa3pabOTKy MH(POPMAIIMOHHON CUCTEMBI Ui TO-
MOIIY JIEKaHATy B y4eTe TOCTHKEHUH MpoQeccopCKo-IPenoaaBaTeIbCKoro cocTaBa
(ITIC), onepatuBHOMY HAIIOMUHAHHIO O FOOUJIESX, BOZMOXKHOCTAX MaTepHaIbHbBIX
Y MOpPaJbHBIX MOOILIPEHUN, COOMIOACHNS YCIOBUH JIJIS TOTYYEeHHS BEIOMCTBEHHBIX
U rocynapctBeHHbIX Harpai. Koneuno, coxpanenue I1IIC — Bo MHOroMm rocymap-
CTBEHHAs 33J]a4a, OTHAKO U BY3 JOJDKEH MaKCHMAJIbHO COACHCTBOBATH TOMY, YTOOBI

2 Postb aMoIHii B 00ydeHnn: KITro4eBoi (akTop ycmenrroro ooyuenns. URL: https://wos.by/tpost/
db8fyg8181-rol-emotsii-v-obuchenii-klyuchevoi-fakto (nara oopamenus: 18.07.2025).
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IIPEero/iaBaTesId YyBCTBOBAIM 3a00Ty 0 ce0e, IOHUMAJIU, YTO PYKOBOJCTBO YUPEXKIe-
HUs 00pa3oBaHus U (PaKyIbTeTa HEPAaBHOAYIIHO K UX MpoOieMaM.

3ajiaHue HamnpapiIeHO Ha MOHUTOPUHT ynoBierBopeHHocTH [IIIC ycrnoBusmu
cBoel paloThl. JlesTenbHOCTh IpenojaBaress MHOTOIJIAHOBA U MHOI0AcCIIEKTa,
BpeMsI HHOT/Ia MEHSET aKLIEHTBI, TO3TOMY MOHUTOPHHT JOJIKEH OBITh PETYIISPHBIM.

PaboTy ¢ KOpHOpaTUBHBIMM HCTOYHUKAMH CErOJHS MOKHO DPAacCMaTpUBaTh
B KOHTEKCTE PUMEHEeHUs OONbIINX A3bIKOBBIX Mojenelt (Large Language Models,
LLM) g aHanu3a Hay4yHOM, HayYHO-IOMYJISPHON U HAYYHO-METOJMYECKOH JInTe-
parypsl [7-9]°. YMeHus paboThl ¢ TAKUMH MOJIEIISIMU SIBHO MPEATNOIAralTCs B CO-
BpeMeHHBIX TpeboBanuax Kk MKT-komnereHusm.

OcHoBaM NPOMIIT-UHXUHUPHHTA CETOJHsI y4aT MHOTHE OpraHU3ally, Halpu-
mep kypesl Coepa’. [TpoMNT-WHKUHUPHHT — 3TO UCKYCCTBO CO3MaHUsS d(PPEKTUB-
HBIX U TOYHBIX NMPOMOTOB (TEKCTOBBIX ONUCAHHMH 3a7a4M, KOTOPYIO HEOOXOIMMO
BBINOJIHUTH ¢ nomoltbio MH-monenn) 1u1st paGoThl ¢ GOIBIIMMHU S36IKOBBIMU MOJIE-
nssmu. OOpaTuM BHUMaHUE Ha po/1e6oll nNpoOMNmuH2 — TEXHUKY B IIPOMIIT-UHXKUHU-
PHMHIe, KOTOpast BKJIIOYAET Ha3HAYEHUE ONPEAEICHHOM pOIu MOJIeNIM TeHepaTUBHO-
ro uckycctseHHoro unremiekra (MMN). 9to moxkeT noMoub MOZIETN T€HEPUPOBATD
Oosiee peneBaHTHBIN U HH(OPMATUBHBIN BBIBOJ, TIOCKOJIBKY MOJIENIb MOXKET aJJalTH-
pOBaTh CBOM OTBETHI K KOHKPETHOW POJIH, KOTOopas el Oblia HasHadeHa®. OTMeTHM,
yTo ceromHs MmHorue mnomyispHbie LLM (paboramu ¢ ChatGPT, DeepSeek,
GigaChat, YaGPT u HeKoTOpBIMHU JIp.) IUIOXO CHPABISIOTCA ¢ 00pabOTKOM KHUT.
Tak, Ha Bompocs! mo kaure [8] (dhopmar pdf, 314 c.) 90 % oTBeToB comepx ayu
omnOku. [Ipumepsl 3a1aBaeéMbIX BOIIPOCOB:

e Korna ¢axynsreT npukiaaHoi MateMaTnku KyGaHCcKoOro rocy1apcTBEHHOTO

YHUBEpCUTETA ObLI MEPEUMEHOBAH B (PAKYJIBTET KOMIIBIOTEPHBIX TEXHOJIO-
Ui ¥ NPUKIAJHON MaTeMaTHKu?

e Kakas kadenpa crapeiimas Ha paxynbrere?

¢ Kt0 M3 npenoxaBareneii Tr00UT poIOaNKy?

e CKOJIBKO LITaTHBIX IOKTOPOB HayK paboraeT Ha (akynsrere ceronns? [lpu-

BEJIM MOJHBIN NIEPEUYEHb.

ITpu nmomyyeHUn O4EpEIHOrO HEBEPHOIO OTBETA JEJIAIOCH 3aMEYaHMe, C KOTO-
peiM LLM (He yTouHsieM, Tak KaK OIIMOKH JOIMYCKaINd BCE OOJbIINE SI3BIKOBBIE MO-
JIeTIN) B&XJIMBO COIVIAILIANACh, @ 3aTEM JjaBajla Ouepe/HOM HeBEepHbIi 0TBeT. KoHeuHo,
HaMH JIeJIAJIUCH TIOTIBITKY BBISICHUTH MPUUYUHY omunOok. Tak, Harpumep, mocie He-
BEPHOTO CIIMCKA JOKTOPOB HayK (HEKOTOpBIE JFOIU HE YIOMUHAIUCH, YIIOMHUHAIUCH
JaBHO He pabotaromue nmpodeccopa, MEHSINCh HEKOTOpPble MMEHA, BbIJIABAINUCh
KaHIuAaTel HayK), LLM naBaja nosicHeHHe: IMEHA HEKOTOPBIX MPOPECCOPOB OBLITH
B3SIThl U3 UHTEPHETA; KAHJUIAThl «CTaJIU JTOKTOPAMU» BUJUMO IOTOMY, YTO PSI0OM
OBLTH TOKTOPA U T.].

3 Kybamckuit rocymapcTBeHHbIil yauBepcuteT: 100 sieT B ucTopun 00pa3oBanus u Hayku Poccun /
nof pen. M.b. Acranosa [u ap.] KpacHonap : Jlaku ITak, 2021. 472 c. EDN: RGZINU

4 Ocuossr mpomnT-umkuauprHTa. URL: https://developers.sber.ru/docs/ru/gigachat/prompts-hub/
prompt-engineering (nara oopamenus: 17.07.2025).

5 PykoBoactBo Google mo mpomnT-umKHHAPUHTY. YacTh 1: ocHOBBI 1 6a3oBbie TexHukH. URL:
https://habr.com/ru/articles/901426/ (nara odpamenus: 17.07.2025).
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Takoii OIBIT — OTPHIIATEILHBIN PE3yJIBTAT, Ha HaIll B3TJISAI, TIOJIE3EH sl 00yde-
HUS, KaK ¥ yCHeIIHbIH. B KauecTBe ycrnemHoro npuBeeM penieHre HecTaHaapT-
HBIX 3a/a4, 3aJjaBaeMbIX MpH cobecenoBaHuu BhIMyckHUKaM W T-HampaBrneHuit.
MHorue u3 Takux 3a/1a4 (B MOCTaHOBKE HE OBLJIO CXEM, PUCYHKOB) PEIIauCh Kaye-
CTBEHHO U MOYTH MIHOBEHHO. [Ipumepsl Takux 3a1a4:

e Ut0 00111€TO0 MEXKIY €KOM U MOJIOKOM?

e Kak u3MepuTh BBICOTY JiepeBa’

e [louemy JIIOKHM A€NAOT KPYIVIBIMH, a HE KBaIPATHBIMU?

[Tpusenem ckpunmot orBeta ChatGPT na nocneanuit Bonpoc (puc. 1).

Pa3mbiwnsan o popme NOKOB Ans 9 cekyHa >
J1toKM AenatoT KpYrabIMiA MO HECKONbKUM NPaKTUUYECKUM NPUUUHaM:

1. BesonacHocTb. Kpyrnas ¢opma He nMeeT yraos, u Ntok, Byayumn KpyrasiM, He MOXeT BbITb NOBEPHYT
TakuM o6pasoM, UTobbl ero MoXHO 6b110 CyYaiiHO YPOHUTL B OTBepCTYe. B kBagpaTHOM Atoke, ecan
€ro noBepHyYTb, A/IMHA ANaroHan okaxeTcs 60/blue CTOPOHBI, W CYLLEeCTBYET PUCK, UTO OH MOXeT
NPOBaNUTLCA BHYTPb 3a CHET HENPaBUILHOTO pasmelleHNs.

2. PaBHOMepHoOe pacnipeseneHue Harpysku. Kpyribiii lok paBHOMEPHO pacrpejensieT BeC TPaHCMOPTHbIX
CPEeACTB 1 NPOYNX HarpysoK, MOCKO/IbKY AaBAEHWNE Ha NOBEPXHOCTb MPUXOANTCA OAMHAKOBO NO BCeM
HanpaeaeHWAM. 3TO CHUXaeT puUck Aepopmauyn Uan NOBPEXAEHNA NoKa.

3. Yao6cTBO M3rotoBNEHNA U ycTaHOBKU. Kpyrayto ¢opMy npoliie U3roToBUTb, Tak Kak OHa He Tpebyert
TOYHOW NOATOHKM yrnos. KpoMe TOro, Npu yCTaHOBKE UM 3aMeHe Itoka He Hy>KHO 3a6oTuTbca 06
opueHTauumn — Nto6o Kpyrabli 06bEKT CUMMETPUYEH.

4. Wcropuueckue u npaktuyeckue Tpaauuumn. Ha npoTaxKeHUn AoNTMX NeT UCMONb30BaHWA KPYTAbIi
AU3aiiH Aokasan cBO 3GPEKTUBHOCTb U HAAEXHOCTb, MO3TOMY 3TOT MOAXOA YCTOANCA KaK CTaHAApPT B

CTpouTencree.

v

Puc. 1. OtBeT ChatGPT Ha Bonpoc, noYemy fIloKM AenatoT KPYribiMU, a He KBaapaTHbIMN

WcToyHuk: co3paHo C.B. KOHOBLIM.

Hatches are made round for several practical reasons:

1. Security. The round shape has no corners, and the hatch, being round, cannot be turned
in such a'way that it can be accidentélly dropped‘ into the hole. In a square hatch, if
you turn it, the diagonal will be longer than the side, and there is a risk that
it may fall inside due to incorrect placement.

2. Uniform load distribution. The round hatch evenly distributes the weight of vehicles
and other loads, since the pressure on the surface is the same in all directions.

This reduces the risk of deformation or damage to the hatch.

3. Convenient manufacturing and installation. The round shape is easier to make, as it does not require
precise'édjustment of the corners. In addition, when installing or replacing the hatch, you do not need to)
worry about orientation - any round object is symmetrical.

4. Historical and practical traditions. Over the years, the circular design has proven
its effectiveness and reliability, so this approach has become established as a standard in

construction.

v

Figure 1. ChatGPT answer to the question, why are manholes make round instead of square
Source: created by Sergey V. Yunov.
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OTMeTHM, 9TO OOBIYHO BEPHBIM OTBETOM CUMTAETCS MEePBbIN MyHKT, HO MU 6o-
JIee TIIATEJIbHO MOOIIEN K PELICHUIO 3a1a4H.

CoBpemeHHbIe paboToIaTeN CPeIu HEAOCTATKOB BBITYCKHUKOB BY30B 4acTO
OTMEYaIOT OTCYTCTBHE KJIMEHTOOPUEHTUPOBAHHOCTH, TO €CTh YMEHMSI MIIM HEXKENa-
HUS IOHATH LEJEBYIO ayJUTOPHIO, C KOTOPOI paboTaeT opraHuzaiis, 4To0bl y10B-
JIETBOPUTH €€ MOTPEOHOCTH JIydlie KOHKypeHTOB. KiIMeHTOOpHEHTHPOBaHHOCTH,
KOHEYHO, JIeKJIapupyeTcsi pupMaMM, HO Ha MPAKTUKE OHU YaCTO COCPEIOTOUYCHBI
TOJBKO Ha COOCTBEHHBIX LIEJSAX, HAPUMEP MOIYYUTh MAKCHMAJbHYIO NMPHOBLIL
WJIA CHU3UTD U3IEPIKKH, HE CUIIBHO 3a00TSCh O TOM, HACKOJIBKO 3TO COOTBETCTBYET
OXKUJAHUAM M MOTPEOHOCTAM KiMeHTa. KiMeHTOOpHeHTUPOBaHHOCTh — OAUH U3
CaMbIX BaXXHBIX THOKHX HaBBIKOB (soft skills). Oxcana CenenieeBa BoIICIACT TAThH
MPUHIUIOB KIMEHTOOPUEHTUPOBAHHOCTH: 3MIATUS U ITyOOKO€ MMOHMMaHUe MHpa
KIIMEHTa; 3a00Ta U JKeJaHHe MMOMOYb; CBOOOAA MepcoHaia B paboTe C KIMEHTOM;
WHJIUBHUIyaIbHBIN MTOJIXO/l ¥ BHUMATEIbHOCTD; KEJIaHUe NMPUSITHO yIUBIATH . [1o-
3TOMY akTyaldbHOH B mporecce (popmupoBanus MKT-komneTeHIni y CTyIEHTOB
W T-nanpaBneHuii NOArOTOBKU CTAHOBUTCS npoonema GOpMUPOBAHUS y HUX KITUEHTO-
OPUEHTUPOBAHHOCTH. A JOCTHYB 3TOI'0 MOYKHO TOJIBKO IIPH pa3paboTKe MporpaMm-
HBIX TPOIYKTOB, YIOBJIETBOPSIOIIMX MOTPEOHOCTSIM CBOEH IIeNIEBOW ayIuTOpUU
(ITA). B xagectre L{A nienecooOpa3Ho, Ha HAIII B3MJIS, BEIOpATh CyOBEKTHI 00pa3o-
BatesibHOTO mporecca, a MKT-komnerenuun GopMupoBaTth B paMKax pa3BUTH
KOPIOPATUBHOM KYJIBTYPbI, KOTOpasi CO34aeT MO3UTUBHYIO aTMOC(epy B By3€, CIO-
COOCTBYET MOBBIIIECHUIO MOTUBAIIMU U 3 (HEKTUBHOCTH pabOThl U B KOHEYHOM UTO-
re cOepeKeHHIO U IPUBJICYCHUIO TAIAHTIMBBIX CTYICHTOB H MIPEToaBaTeIeH.

MeTtonosiorus. M3zyuenue u aHaau3 HaydHbIX paOOT OCYLIECTBIISUIUCH [0 TEME
¢dopmuposanusi UKT-komneTeHIIMN 1 KOPIOPATUBHON KyJBTYpbl 00pa3oBaTeIbHbBIX
opranuzaiuii, no meronuke o0ydenust UKT u undopmanimoHHOMY MOJIETUPOBAaHHIO
¢ ydyeroM poineBoro ¢akropa. IIpoBonmicsi KOHTEHT-aHaIM3 (eaepalbHbIX rocy-
JApCTBEHHBIX 00pa30BaTeNIbHBIX CTaHJAPTOB BBICIIETO OOpPa30BaHHUA U PabOUMX
yueOHBIX TUIaHOB Ut psifa U T-HanpaBieHuid MOArOTOBKH, OMPOC MperoaBareneit
pasmuunbIX paxynsreToB KyOI'Y u ®KTullM. IIpumensnch skcriepuMeHTaIbHbIE
METO/Ibl, BKJIIOYAIOLINE HaOMoAeHe, Oecebl, aHKeTUPOBaHUE CTYIAECHTOB U MPEIo-
JlaBaTeiel, ONbITHYIO paboTy ¢ 6akajgaBpaMu U MarucTpamH.

Ocob6oe BHUMaHHE YIeIAI0Ch HH(POPMAIIHOHHOMY MOJIETTMPOBAHUIO, BE/lb, KAK
crnpaBeMBO yTBepxkaatoT mpodeccopa C.A. bemenkos u E.A. Pakutuna, mone-
JUPOBAHUE T10 MPaBy pacCMaTpPUBAECTCS KakK OOIIeTUIaKTHUYECKOE CPEACTBO U OC-
HOBHOH croco0 mpuoOpeTeHus 3HaHUM, 4TO OOyCIaBIMBACT BaXXHOCTh IIEJICHA-
NIPABJICHHOTO OOyuYeHHsI 3TOMY METOJy KaK B CpeIHEH, Tak M B BBICLICH ILIKOJIE.
3aMeTuM, 4TO B COBPEMEHHOM 00pa30BaHUM BO3PACTAET POJIb MHPOPMAITMOHHOTO
MOJICTTUPOBAHMS KaK METO/Ia MO3HAHMS B CBSI3U C YBEJIIMUCHUEM JIOIH a0CTPAaKTHOTO

BO BCEX y‘-IC6HI)IX JUCHUINNINHAX. Hasrikn 1o IMOCTPOCHUIO M HCCIICAOBAHUIO
¢ UYro Takoe kimeHTOOpHeHTHpOoBaHHOCTh. URL: https://developers.sber.ru/help/business-
development/customer-focus (nara o6pamienus: 16.07.2025).
"Yt0 Takoe KINCHTOOPUEHTUPOBAHHOCTE: MATh KIFOYEBBIX MpH3HAKoB ¢ mpumepamu // PBK Tpen-
nel. URL: https://trends.rbe.ru/trends/education/60658979a7947641228d4bd?from=copy (mara obpa-
menust: 16.07.2025).
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MH(POPMAITMOHHBIX MOJIEJIEH Pa3HOTO BUIA OTHOCATCS K paspsay OOIIey4eOHBIX
HaBbIKOB [10, c. 12]. UmenHo nHpOpMAITMOHHOE MOICITUPOBAHUE C YUETOM POJie-
BOTIO (paKTopa CIIy>KUJI0 OCHOBOM /ISl pa3paboTKH MH(DOPMAIIIOHHBIX CUCTEM, HC-
MOJIb3YEMBIX B yUEOHOM IPOLECCE C IEINbI0 MOBBIIIEHUS YPPEKTUBHOCTH HOPMHU-
poBanus MKT-komneTeHuil CTy1eHTOB By30B.

Pe3yabTarel U o0cy:xaenue. Ha nepBom 3Tame ObUIO BBISBICHO OTHOIIEHHE
[IIC ynuBepcuTeTa K pa3aM4YHbIM acleKTaM CBOEH MeIarornuyeckoi IesTelbHOCTH,
YAOBJIETBOPEHHOCTh TEKYIIMMH YCIOBUAMH Tpyla. B ncciienoBanuu npuHAIM yda-
crue 89 npenonasareneit KyoI'Y. /lanHble Obu1n 00pabOTaHbl C UCIOIB30BAaHUEM KO-
JIMYECTBEHHBIX U Ka4€CTBEHHBIX METOJ0B. KonMuecTBEHHbIE TaHHbIE aHAIU3UPOBA-
JIMCh /IS BBISABICHHUS OOIIMX TEHJCHIMH, a KaueCTBEHHBIC OTBETHl Ha OTKPBHITHIC
BOITPOCHI — 7151 00JIee TITyOOKOro MOHMMAaHUS POOJIeM U TPEUIOKEHUI PECIIOH ICH-
TOB. Pe3ynbrars! vccnenoBaHus MO3BOIMIIM CIEIATh BBIBOJIBI O COCTOSIHUY 1€ B YHU-
Bepcutere ¢ Touku 3peHus [I1C. {anee 6bu1 nposenen omnpoc cpeau [HIIC @KTullM,
B KOTOPOM IIPUHSUIIN y4yacTue 49 4enoBek, ¢ LeNbI0 BBISIBUTh OTHOIIEHHE MTPENOaBa-
Tenei k npodneme popmupoBarust MK T-KoMITETEHIHIA CTYIEHTOB B KOHTEKCTE pa3BH-
THS KOPIIOPAaTUBHOM KyJBTYpHI By3a, (hakynsreTra. C yueToM pe3yinbTaToB IPOBE/ICH-
HBIX OIIPOCOB, OYKEIAHUH JeKaHaTa ObUTH pa3paboTaHbl HH()OPMALIMOHHBIE CUCTEMBI,
MIO3BOJISIIOLINE PYKOBOJCTBY YUUTBIBATh paziauunble foctrxenus [1I1C u nonnepxu-
BaThb PETYISPHYIO CBA3b CO BCEMU CyOBEKTaMu 00pa3oBaresibHOro npotiecca. Bee sra-
IIbl POBEJICHHBIX UCCIIEA0BAHUIN CIYKWIM y4eOHBIM MaTepuasioM JJIsl TOBBIIIEHUS
spdexruBHOCcTH PpopmupoBanusi UKT-kommnerenimii ctynentoB @KTullM.

[IpoBenenune onpocoB mpenojaBareieil By3a NOoTpeOOBaIO pelIeHUs 11eJI0ro
psna mpoOieM, TaKuX Kak YTOUHEHHE IeNiel 1 3a1a4, paboTa Haj ICHBIMH (HOpMY-
JMPOBKaMHU BOIIPOCOB U UX MOPSIIKOM, CO3/JaHHE MOTHBALIUHU Y PECIIOHIEHTOB, 00€-
CIIEYEHHE PENPE3EHTAaTUBHOCTU BBIOOPKH U Jp. DTU NpoliieMbl peragnch onaro-
Japsi TOAJEPKKE PYKOBOACTBA M IICHUXOJOTMUECKOH CIIy>KObI YHUBEPCUTETA.
OO6cyxaeHue pa3zienoB onpoca (B ompoce npernojaasareneil 6bu10 19 pasnenos,
OTIpENEIIAIONINX KITtoueBble (DaKTOphl MPUBEPIKEHHOCTH BY3y) U KOHKPETHBIX BO-
npocoB (ucnonbp3oBanuch 130—140 BompocoB, UX YUCIO Y KaXKJOr0 PECIOHAEHTa
BapbUPOBAJIOCH B 3aBUCUMOCTH OT MPEIBIIYIIMX OTBETOB) ¢ OaKajJaBpaMu U Maru-
crpamu U T-HampaBiaeHui MOATOTOBKH, 0€3yCIIOBHO, CIIOCOOCTBOBAJIO paclIvpe-
HUIO KPyro3opa CTy/AEHTOB, IOHUMAaHHUIO HEOOXOAMMOCTH ydeTa KOMIUIEKca Mpo-
O1eM, HEOOXOIMMBIX JJsl YCHEUIHOH paboTbl. DTO BaKHO Ui (OPMHUPOBAHUS
KIIMEHTOOPUEHTHPOBAHHOCTH, CJIEOBATENbHO, s Oynymux paboromarenei —
cozaarenei pabounx MecCT, KOTOPbIMH CTAHOBSITCSI MHOTHE HAIIH BBITYCKHUKH [9].

besycnoBHO, cOepexeHne MPenoiaBaTeIbCKOro cOCTaBa By30B — BayKHEHIIas
3aJ1a4a rocyaapcTBa, OJJHAKO HEKOTOPHIE MPOOJIEMBI MOXKET PEIIUTh U y4eOHOe 3a-
BeZieHHe (110 KpaliHel Mepe, ClI0COOCTBOBATh UX PELICHHUIO).

Tak, qucTaHIMOHHAst padoTa cTaja HeOTHEeMIIEMON YaCThIO 00pPa30BaTEILHOTO
rporiecca, ¥ OOJIBIIMHCTBO MPEToaBaTesieii UMEIOT TaKoW OMbIT. B aucTaHImon-
HOM (hopmare padoramm 96,6 % npenonasareneit Kyol'Y. Tonbko 3,4 % He numenn
Takoro omnbITa. [lomokuTensHO K TUCTaHIIMOHHOMY (popmaty otHOcATCs 60 % mpe-
nofasarenei, 27,1 % HeraTUBHO OlleHMBAET ATOT ¢opmar, 12,9 % 3arpynHuinch
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OTBETUTH. YalieHHasl paboTa CeroJHs MIMPOKo BOCcTpeOoBaHa cpe/in IpernoiaBaTe-
neit Ky6I'Y, oqHako He Bcerna yaeTcst MoJy4yuTh pa3pelieHue Ha ee IPOBe/ICHUE.

MHuorue u3 mnpenogaBareieil BbIpa)kalOT HEYIOBIETBOPEHHOCTb PYTHHHOM,
«OyMaxHOH paboTOi, 3aKITIOUAIOIIEiiCs B OECKOHEUHOM PEIaKTUPOBAHUU Pado-
4eil mporpaMMbl TUCIHILIMHBI U KOPPEKTUPOBKE KOMIETEHIUI, KOTOpbIe HEBO3-
MOXXHO (opMann3oBaTb. OCHOBOMONIOKHUK MeTomonorun ckpam Jxedd Cazep-
JIeH]I TaK XapaKkTepu3yeT Mo100Hy10 padoty: «MHe NIPUXOAUI0Ch BUAETh OyMaskHbIE
CTOIIBI BICOTOM Oosiee MeTpa. 13 npoekTa B mpoeKT s HaOII0at0 O/THO U TO Ke: KaK
KOMHUPYIOTCS CTaHAapTHBIE (POPMYITHPOBKU U BCTABISIOTCA B OECKOHEUHBIE JOKY-
MEHTBI, HO HUKTO TOJIKOM MX He 4nTaeT. Hu onuH 4enoBek He B COCTOSIHUU TIepeBa-
PUTH TaKO€ MHOXECTBO cTpaHull. OJJHAKO CYyTh B TOM, YTO Oblja cO3/jaHa CHUCTEMA,
3acTaBIsIoNIas JTIOAEH 0q00psITh MycThie WiuTro3um» [11, c. 27]. Cuurtaem, 4to 3Ta
LMTaTa CEro/iHs BIOJHE NPUMEHHUMA K CHCTEME, CO3/1aHHOI B BhICILIEM 00pa3oBa-
Huu Poccun, v pyKoBOJICTBO BY30B JJOJDKHO CTPEMUTHCS UCIIPABUTH ATY CUTYAIHIO.

s BeraBnenus muHenus npenonasarene PKTullM o BaxxHOCTH KOpriopaTtus-
HOUW KYNBTYpBI By3a U O II€JI€CO00pa3HOCTH pa3padOTKH WH(POPMAITMOHHBIX CHCTEM
¢ nBosikoit nenpto (3a6ote o INIIC u noBeieHHI0 YPPEKTHBHOCTH (POPMHUPOBAHUS
HKT-xomnereHnuii cTyeHToB (hakyasTeTa) MPOBOIMWIOCH OT/ICITBHOE HCCIICIOBAHNUE.

[TpuBeaeM TOIBKO HEKOTOpBIE pe3yabTaThl. Tpaguuuun (akyibTeTa BaXKHbI IS
67,3 % npenonasareneit (puc. 2). [losutnBHOE OTHOIIEHNE K PAaOOTE MO OMMMCAHUIO
uctopuu ¢axynsrera Beipasuiu 73,5 % (puc. 3).

BaxxHbl 1 ansa Bac Tpaauuun OKTUMM?
49 oTBeToB

@ KoweuHo, na

® [a

@ 3artpyaHsioch OTBETUTL
@ Her

@ KoHeuHo, HeT

Puc. 2. BaxHocTb Tpaguumin dakynsreta

WctoyHumk: co3paHno [.B. MenbHukom.

Are the traditions of the FCTiPM important to you?
49 replies

.Of course, yes

@ves

@ | find it difficult to answer
®No

@ of course not.

Figure 2. The importance of faculty traditions

Source: created by Dmitriy V. Melnik.
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Llenecoo6pasHa nu Ha Balu B3rnsg pa6oTa no onucaHuio uctopuu passutua GKTuMM, uctopuu
Bcex Kabenp u ap. (Hanpumep, B Tpunoruu Konotus A.[l., NMasnosoit A.B., lOHoBa C.B.)?
49 oteToB

@ KoneuHo, na

® fa

@ 3arpyaHsioch OTBETUTL
@ Her

@ KoHeuHo, Het

Puc. 3. Llenecoo6pasHocTb NOAroToBKM paGoT No Nctopun dakynsreta

HctoyHumk: co3pano [.B. MenbHukom.

In your opinion, is it advisable to describe the history of the development of FCTiPM, the history of

all departments, etc. (for example, in the trilogy of Kolotia A.D., Pavlova A.V., Yunova S.V.)?
49 answers

@ Of course, yes

@ ves

@ | find it difficult to answer
® No

@ Of course not

Figure 3. The expediency of preparing works on the history of the faculty
Source: created by Dmitriy V. Melnik.

I/II[CIO CO3daHUA I/IH(bOpMaLII/IOHHBIX CUCTCM I INPUHATUA pemeHHﬁ, Hario-
MUHAHUH O COOBITHAX W rOOMiesx momnaepxkamu 77,5 % pecnoHneHToB (puc. 4),
a UJICI0 PETYJSIPHOTO OIpoca Mo yciaoBusM Tpyna — 85,7 % (puc. 5).

Ba)xHa nv pa6oTa no co3aaHuio MUHPOPMaLMOHHbBIX CUCTEM,
No3BONAOLLMX PYKOBOACTBY HanoMuHaTb MIMC 0 BaXHbIX COObITUAX
Ky6ry, ®KTulMM; no3apaBnsTb CO 3HAaYUMbIMU Npa3fHUKaMMU,
oTcnexusaTb 06Unen, onepaTuBHO U 060CHOBAHHO NPUHUMaTb
pelueHusa o noowipeHuax Nnric?

49 oTBeTOB

@ KoreuHo, na

@ a

@ 3artpyaHsioch OTBETUTH

@ Her

@ KoHeuHo, HeT

46,9%

Puc. 4. BaxHOCTb CO34aHNSA BCNOMOraTebHbIX UHHOPMALIMOHHBIX CUCTEM

McToyHuk: cosgano [.B. MenbHUKOM.
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Is it important to create information systems that allow
management to remind teaching staff of important events

at KubGU, FCTiPM; to congratulate them on significant holidays,
track anniversaries, and promptly and reasonably make decisions,
about teaching staff incentives?

49 replies

@ Of course, yes

@ Yes

@ | find it difficult to answer
®nNo

@ Of course not.

Figure 4. The importance of creating auxiliary information systems

Source: created by Dmitriy V. Melnik.

Heo6xoguma nu opraHusauua MOHUTOPUHra Mo BbIABIEHUIO cTeneHu yaosneTsopexuns Mrc

yCI0BUSIMU CBOEro TpyAa C Liefiblo UX yNyyleHns?
49 oteToB

@ KoneuHo, aa

® fa

@ 3atpyaHsiock OTBETUTL
@ Her

@ KoneuHo, HeT

Puc. 5. BocTpeboBaHHOCTb MOHUTOPMHIA YAOBIETBOPEHHOCTN YCNOBMAMM Tpyaa

WcToyHuk: co3paHo [.B. MenbHukoMm.

Is it nécessary to organize monitoring to identify the degree of satisfaction of teaching staff with:

their working conditions in order to improve them?
49 replies

@ Of course, yes

@Yes

@ find it difficult to answer
®No

@ Of course not.

Figure 5. Demand for monitoring of satisfaction with working conditions

Source: created by Dmitriy V. Melnik.

B 3axmrouenue OblT TOCTaBJICH IIABHBIMA C TOUKH 3PEHMSI HAIIETO MCCIIE0BA-
HUS BONpoc: «BiusieT 1M KopropaTUBHAs KyJbTypa Ha KadecTBO oOydenusi?» OT-
BET MOJYYMJIT OTHO3HAYHO TTOJIOKHUTEIIbHBIN OTKIUK B 67,3 % (COrmacHbI C 3TUM), U3
Hux 40,8 % BriOpanu «Koneuno, ga» (puc. 6).
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Kak Bbl cuuTaere, pa3suTie KOprnopaTUBHOM KyNbTypbl Ha GKTUIMM
Ha OCHOBE y4yéTa MHEeHWil NnpenoaasaTtenei, COTPYAHUKOB W
CTYAEHTOB, 6YAET NU, B KOHEYHOM CYETE, CNOCO6CTBOBATh
NOBbILEHUIO KauecTBa 06pa3oBaTeNbHOro npowecca?

49 oTseToB

® KoxeuHo, aa

@ la

@ 3artpyaHaoch OTBETUTL
® Her

@ KoHeuHo, Het

40,8%

Puc. 6. BavsiHne MHeHusi CyGbekToB 06pasoBaTesibHOro NpoLecca Ha pasBuTne KOpropaTUBHOW KySbTYpbl

HcroyHumk: co3pano [.B. MenbHukom.

Do you think the development of corporate culture at the FCTIPM, based on the

opinions of teachers, staff and students, will enhance the quality of the educational process?
49 replies

. Of course, yes

®ves

@ | find it difficult to answer

®No

@ Of course not.

Figure 6. The influence of the opinion of the subjects of the educational process
on the development of corporate culture

Source: created by Dmitriy V. Melnik.

Ha ocHOBaHMU NMOJYYEHHBIX AAHHBIX U BbIABICHHBIX oxunanuil [IIIC Obutn
pa3paboTaHbl HHPOPMAITMOHHBIE CUCTEMBI, HAlIPaBJIECHHbIE HAa YKPEIUIEHUE KOPIIO-
PaTUBHOMN KyJBTYPHI U MOBBIIICHUE Y3PPEKTUBHOCTH 00pa30BaTEeIbHOIO Mpolecca:
«IIpenonaBarens By3a» (yuer noctwxkenuit I1I1C, HanomMuHaHus O 00MIEsX, MO-
ompeHusix U Harpaaax)®; « CorpyaHuK By3a» (MOIICpKKa COIMATBHBIX TapaHTUI
Y B3aMMOJICHCTBHS C aAAMUHUCTpaIeit)’; « CTyneHT By3a» (opranusaius o0paTHon
CBSI3U M yYET aKTUBHOCTH CTY/IEHTOB). DTH MH()OPMAIIMOHHBIE CUCTEMBbI TPU3BAHbI
HE TOJIBKO OOECTIEYNTh ONEPATUBHYIO MOJJICPKKY INperofaBaresei, HO U CIyxar
yueOHol momankoi s popmuposanust MK T-kommeTeHIunii y cTyIeHTOB, BOBIIE-
YEHHBIX B TIPOLIECC UX MPOCKTUPOBAHUS U peann3aiyi. Bemns B mporecce pa3padbot-
KU TaKUX UH()OPMAIIMOHHBIX CUCTEM CTYJIEHTaM IPUAETCS CTOJIKHYTHCS, K IPUMEDY,

8 TTatent Ne 2025684302 Poccuiickas ®eneparms. Mudopmarmonnas cucrema «IIpernonasareis
By3a» : 3asBi. 07.08.2025 : omy6n. 12.09.2025 / Menbuauk JI.B., FOnoB C.B., Konoruii A.Jl. EDN:
GDAPFR

? TTarent Ne 2025684301 Poccuiickas @enepartwst. Uudopmarmontast cuctema «COTpYIHHUK By3ay
3asBi. 07.08.2025 : ony6it. 12.09.2025 / Menwsnuk /1.B., FOHoB C.B. EDN: CIGTUT
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CO CIIeAYIOLMMU ITpodieMamu: (hopMaIn3aius 3a/1a4 UCX0 1 U3 MOJIb30BaTeNbCKOM
UCTOpUM (TTOKENIaHUs aAMUHHUCTPAIMU, KOHEYHBIX IOJIb30BATENEH) U KOPPEKTH-
POBKa HX MOCTAHOBKH C YYETOM POJIEBOTO MOAX0/a (apXUTEKTOP, TUMIIH, TeCTU-
POBILIKK, Pa3pabOTYUK, MOIH30BATENb); UIS PEIICHUS psAia 3a7a4 — MOBBIIIATH SKC-
NepTu3y B 00IacTu pa3paboTKU U JIp.

Ceroanst ocoboe 3HaueHue MPUOOPETaeT OCBOEHUE COBPEMEHHBIX METOIIOB
NPOMIT-UHKUHUPUHTA U TOTY4YEHUE HABBIKOB pabOThI C OOJBIIMMU S3bIKOBBIMU
MozensiMu [12]. DTH TEeXHOJIIOTMHM OTKPBIBAIOT HOBBIE BOBMOXKHOCTH JIJIsl aHATIU3a
KOPIIOPAaTUBHOW JIMTEPATypPbl, CO3JaHUSI MHTEIUIEKTYaJIbHBIX CEPBUCOB MOAEPIKKHI
00pa3oBareIbHOTO Mpolecca U pa3paboTKu MUPPOBBIX ACCUCTEHTOB /IS CTY/IEH-
TOB U IPENOAABATEIICH.

OmnbiTHas paboTa ¢ 6akajJaBpaMu U MarucTpamu psijia HarpaBJIeHUN TOATOTOB-
ku Ha OKTullM ybenuTenbHO MOATBEpAIIA THIIOTE3Y O IEeJIeCO00Pa3HOCTH U d-
¢dexruBHOCTH QopmupoBaHus MKT-kommeTeHIInii CTyIEeHTOB B KOHTEKCTE Pa3BH-
TUSL KOPIIOPAaTUBHOM Cpe/ibl By3a.

3akmiouenue. [IpoBeneHHOE HCCIIeIOBAaHIE TONTBEPAIIO, YTO (HOPMUPOBAHNE
u pazButue MKT-xkomnerenuuii crynenroB UT-HanpaBnenuil By30B 3QEeKTUBHO
Ha OCHOBE CHCTEMHOTI'0 MOJXO0/1a, BKJIFOYAOIIETO HE TOJIBKO OCBOEHUE COBPEMEH-
HBIX TEXHOJIOTUM, HO U (POpMUPOBAaHUE KOPIIOPATUBHOM KYyJIbTYpHI By3a. [IpakTuka
poJIeBOro MHGOPMAIIMIOHHOTO MOJIEIIMPOBAHHUS, UCIIOIb30BAHNE 3aJaHUN C aKIIEH-
TOM Ha KJIIMEHTOOPHUEHTUPOBAHHOCTh, BOBJICUEHHE CTYIECHTOB B IIPOECKTUPOBAHME
M(POBBIX CEPBUCOB IS MOJEPKKU BCEX CyOBEKTOB 00Pa30BaTEIbHOIO MpoIiec-
ca CO3Jar0T yCJIOBHUS JIJIs1 MHTErPALMHY TEXHUYECKUX U COLNAIbHO-KOMMYHUKATHB-
HBIX HABBIKOB.

®opmupoBanue MKT-xkoMmmneTeHIMI B KOHTEKCTE pPa3BUTHUS KOPIIOPATUBHOM
KYJIBTYpbI By3a MO3BOJIIET BBICTPAUBaTh LEIOCTHYIO MOJEINb IOATOTOBKHU CHelra-
JIMCTOB, TOTOBBIX K 3(hexkTuBHON paboTe B yCI0BUSIX LU(POBOM SKOHOMUKH. DTa
MOJIe/Ib OPUEHTHPOBAHA HE TOJIBKO HA OCBOEHUE HOBBIX COBPEMEHHBIX TEXHOJIO-
I'Uil, HO U Ha pa3BUTHE KyJbTYpbl B3aUMOJEHCTBUS, YTO MOBBIIIAET KOHKYPEHTO-
CHOCOOHOCTD BBIITYCKHUKOB M YCHUJIMBAET MO3UIIMIO YHUBEPCUTETOB KaK MHHOBALIU-
OHHOI 00pa30BaTeIbHON CpeIbl.
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