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Abstract. The article discusses the primary tactics, approaches, and goals of both synchronous and asynchronous e-
learning modes from a practical and scientific standpoint. The empirical evidence and recent reviews comparing
synchronous and asynchronous modes of online learning in higher education are provided. The fundamental issues
with modern ICT, along with the distinctions between synchronous and asynchronous e-communication techniques,
are identified. The synchronous and asynchronous e-learning modes, used by institutions of higher education to resolve
problems that come up on a student's current road to self-improvement, are presented. Recent meta-analytic and
randomized studies, where both modes can produce positive learning gains, are described. The differences and
complementarities in instructional effectiveness, student engagement (behavioral, emotional), cognitive load and
measurable learning outcomes are examined. The synchronous and asynchronous online learning environments that
are necessary to deliver remote education are discussed. Different synchronous and asynchronous modalities of
engagement are highlighted. The comparison of both formats with asynchronous mode, which typically offers greater
flexibility and reflective depth, while synchronous one increases immediacy, social presence, and lower certain aspects
of cognitive load in some contexts, is given. The article argues that blended or bichronous approaches — deliberate,
pedagogically guided combinations of synchronous and asynchronous elements — deliver the most consistent benefits
across outcome domains. The thoughtful blends of synchronous and asynchronous designs that embed flexible
scheduling, psychosocial support, and low-bandwidth options, which best support continuity, safety, and learning
outcomes, are proposed. The case study findings about the value of asynchronous learning settings for improving
proficiency are assessed. A study of the distant learning strategy is provided. Emphasis on the top resources and
technologies for both synchronous and asynchronous online learning is placed. The fundamental steps for
implementing distance learning technologies in educational institutions are developed. Students' preferences for the
methods employed in remote learning are taken into consideration. The fundamental difficulties that both synchronous
and asynchronous forms of distance learning present to educators, organizations, and learners are discussed.
Techniques along with digital learning tools for delivering and improving the quality of education that can contribute to
successful distance teaching and learning are suggested. Recommendations for course designers and institutions for
purposeful alignment of mode with learning tasks, accessibility and equity safeguards, and data-driven iterative design,
are focused on.

Key words: synchronous learning; asynchronous learning; student engagement; learning outcomes; cognitive load;
bichronous.
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MOPIBHIOKTb CUHXPOHHI Ta aCUMHXPOHHI (DOPMW OHMAMH-HABYAHHS Y 3aknagax BULIOI OCBITW. Bu3HayeHO OCHOBHI
npobnemm CcyyacHWX iHPOPMALIMHO-KOMYHIKALIHAX TEXHOMOri, @ TakoX BiAMIHHOCTI MK CUHXPOHHUMU I
ACMHXPOHHUMW METOZaMN ENEKTPOHHOI KoMyHikaLii. MMpescTaBneHo 0CcobnMBOCTI 3aCTOCYBAHHS CMHXPOHHOMO Ta
ACUHXPOHHOIO ENEKTPOHHOIO HABYaHHS Y 3aknafax BULLOT OCBITY Ans pO3B'A3aHHS Mpobrem, Ski BUHUKATb Ha LUNSXY
CaMOpO3BUTKY CTyaeHTiB. OnmMcaHo pesynbTaTi HELOAaBHIX MeTa-aHaniTUYHUX i BUOIPKOBMX AOCTIMKeHb, SiKi
cBigyath, WO obuaBa pexumn MOXyTb 3abesnevyBaTW NO3UTWMBHI HaBYanbHi pesynbtath. [lpoaHani3oBaHO
BiAMIHHOCTI Ta B3aEMOZOMOBHIOBAHICTb Y HABYAIbHIN €PEKTUBHOCTI, 3aMy4YeHHs CTyAEHTIB (NOBEAIHKOBIN, EMOLiMHil),
KOrHITUBHOMY HaBaHTa)XEHHI Ta BUMIPIOBAHMX pe3ymnbTaTax HaBYaHHS. PO3rnsHyTo OHNalH-HaBYanbHe cepeaoBuLLe,
HeobxigHe Ans 3abesneyeHHst AMCTaHLINHOI OCBITW, @ TAKOX Pi3Hi (POPMM CMHXPOHHOI Ta aCMHXPOHHOI B3aeMogii.
MopiBHsIHO 061aBa hopmaTh, 3a3Ha4eHO, L0 aCMHXPOHHUIA PEXMM 3a3BiYalt 3abe3nedye Oinbluy rHyJKiCTb | FInbuHy
pednexcii, TOAi K CUHXPOHHUIA MiOBMLLYE BiAYYTTS MPUCYTHOCTI, couianbHy B3AEMOAID Ta 3HWXKYE MEBHI acnekTu
KOrHITUBHOMO HaBaHTAXXEHHS B OKPEMMX KOHTEKCTaX. Y CTaTTi CTBEpAXYETLCA, WO 3MilaHi abo BioXpoHHi nigxoam —
Lie CBIJOMO CMPOEKTOBaHI neaaroriyHi komBiHaLii CUHXPOHHUX Ta aCUHXPOHHMX eNeMeHTIB — 3abe3nevyioTb HabinbLL
MOCNiJOBHI MepeBarW B YCIX HanpsMKax HaBYanmbHWX pesynbTaTiB. 3anponoHOBaHO NpOAyMaHi MOEAHAHHS
CWHXPOHHOTO Ta aCMHXPOHHOTO AM3aliHy, SKi BKMOYal0Th MHYYKe niaHyBaHHS, NcuxocouianbHy NigTPUMKyY Ta onuii 3
HW3bKIM BUKOPUCTaHHSIM MPOMYCKHOI 3AaTHOCTI Mepexi, Lo Haikpalle cnpusioTb 6e3nepepBHOCTI, 6e3neLj Ta SkocTi
HaByYaHHs1. OLiHEHO pe3ynbTaTi KeNC-LOCMIMKEHHS WOAO LiHHOCTI aCUHXPOHHOIO HaBYaHHS AN1S NIABULLEHHS PiBHS
komneTeHTHOCTi. MogaHo aHania cTpaTerii AUCTaHLIMHOTO HABYaHHS, aKLEHTOBAHO yBary Ha HankpaLyux pecypcax i
TEXHOMONiAX A1 CMHXPOHHOO Ta ACMHXPOHHOMO OHMalH-HaBYaHHs. Po3pobneHo OCHOBHI €Tanu BMPOBaKEHHS
TEXHOMOri AMCTaHUiHOMO HaBYaHHA Yy 3aknagax ocBiTM. BpaxoBaHO nepeBarn CTYAeHTIB LWOAO MeToais,
3aCTOCOBYBAHWX Y ANCTaHLLiiHOMY HaBYaHHi. OBroBOpeHO OCHOBHI TPYAHOLLY, SiKi CTBOPIOKTb CUHXPOHHI T8 aCUHXPOHHI
(hOpMM ONCTaHLINHOTO HaBYaHHS AMNS BUKNadauis, opraHisaliin i 30obyBayiB OCBiTM. 3anpONOHOBAHO METOAMKN Ta
UNPOBI HCTPYMEHTU HaBYaHHS, WO MOXYTb MIABULMTM AKICTb OCBITHHOTO MPOLIECY Ta CMPUATW YCMiLLHOMY
AUCTaHLinHOMY HaByaHHI0. OCHOBHa yBara NpuainseTbcs pekoMeHaaLisiM Ans po3poBbHUKiB KypeiB Ta 3aknagis OCBITH
L0 LinecnpsiMoBaHOro y3rogxeHHst (popmaTiB HaBYaHHS i3 3aBOaHHAMM, 3abe3neyeHHst AOCTYNHOCTI Ta PIBHOCTI, a
TaKOX BUKOPWCTaHHS NiAXoZiB 4O HABYaNbHOIO 4W3aiiHy, 3aCHOBaHUX HA AaHNX.

KnioyoBi cnoBa: CHHXPOHHE HaBYaHHS; aCMHXPOHHE HaBYaHHS, 3anyyeHHs! CTYAEHTIB; pe3ynbTaTh HaBYaHHS;
KOTHITMBHE HABaHTaXeHHS!; 6IOXPOHHE HaBYaHHS.

| Introduction

The rapid expansion of online education — accelerated by the COVID-19 pandemic — has intensified
attention to the relative merits of synchronous and asynchronous instructional modes. As a result of the stringent
quarantine measures, the educational system underwent a rapid transition from traditional face-to-face
instruction to remote learning. This context prompted educators to integrate innovative ICT-based pedagogical
strategies, thereby promoting effective collaboration among all stakeholders involved in the educational process.
Synchronous learning (live video lectures, real-time discussion, live labs) replicates aspects of in-person classes
and supports immediacy of interaction; asynchronous learning (recorded lectures, discussion boards, self-paced
modules) prioritizes flexibility and reflection.

Scholars and educational practitioners continue to investigate which instructional mode optimally supports
learning, fosters student engagement, and produces superior outcomes across different disciplines and learner
profiles. Emerging evidence from meta-analyses, randomized controlled trials, and large-scale empirical
investigations provides nuanced insights into these questions, highlighting the potential advantages of
integrative or hybrid instructional designs that strategically combine synchronous and asynchronous elements.

Sources were prioritized for methodological rigor (meta-analysis, randomized controlled trials, large
cohort studies) and relevance to higher education or professional training contexts. Contemporary researchers
are currently examining the implementation and effectiveness of various forms of distance learning, namely:
Zeng, Luo, Alfares, Banit, Martin, Sistek-Chandler, Alzahrani, Kotun, Hung, Pagoto, Radomskyi and multiple
empirical reports exploring modality effects on engagement and cognitive load [18], [1], [8], [23], [17], [2], [14].

The paper is targeted at conducting a comparative analysis of synchronous and asynchronous learning
modes in online education in order to evaluate their relative effectiveness, impact on student engagement, and
influence on learning outcomes. The research aims to identify the pedagogical, technological, and psychological
factors that determine the success of each e-learning mode and to explore how their integration can optimize
the quality and accessibility of higher education. By examining empirical evidence and recent practices, the
study seeks to provide a data-driven foundation for educators and institutions to design balanced, inclusive, and
sustainable online learning environments that enhance both academic performance and learner satisfaction.
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Il Materials and Methods

The research material is based on the writings of both domestic and international academicians in such
areas as synchronous and asynchronous distance learning theory and practice.

The primary research methodologies employed include:

— theoretical approaches, such as the analysis of research literature on synchronous and asynchronous
formats;

— empirical methods (encompassing surveys, assessments, interviews, pedagogical observations);

— experimental pedagogical studies.

The transition to online education has been promoted by rapid developments in digital technologies,
coupled with contemporary pedagogical frameworks that emphasize learner-centered approaches and
adaptable instructional environments. These frameworks support flexibility in content delivery, pacing, and
modes of interaction, thereby facilitating greater student engagement, personalized learning pathways, and
improved learning outcomes across diverse disciplines. The integration of synchronous and asynchronous
modalities further enhances the ability of educational institutions to respond to individual learner needs,
technological constraints, and contextual challenges, such as those arising from disruptions to traditional face-
to-face instruction.

Internet-mediated learning and unrestricted digital communication are not inherently new forms of
interaction; nevertheless, their critical significance and unique contributions to education have become
increasingly apparent. The rapid expansion of online education in recent years has transformed the landscape
of higher education, creating new opportunities and challenges for both instructors and learners. Among the
various digital learning modalities, synchronous and asynchronous learning modes have emerged as central
approaches, each offering distinct advantages and limitations in terms of instructional delivery, student
engagement, and learning outcomes.

Synchronous learning involves real-time interaction between instructors and students, often through video
conferencing or live discussions, fostering immediacy, social presence, and instant feedback. In contrast,
asynchronous learning allows learners to access instructional materials at their own pace, promoting flexibility,
reflective engagement, and deeper cognitive processing [4], [11].

According to Mairing, the asynchronous mode of instruction positively influences both the professional
and personal development of students by encouraging active engagement with peers and instructors, enabling
them to share their ideas and refine them through discussion and collaboration. The scholar stresses that
students participating in asynchronous online group activities exhibit higher motivation levels and achieve deeper
disciplinary understanding compared to those studying independently [9].

Zeng and Luo compared synchronous and asynchronous online formats and reported a small advantage
for asynchronous formats on knowledge gains overall, though the effect size was trivial and invariant across
most moderators (discipline, level). The authors also aggregated dozens of studies and reported only small
average differences between synchronous and asynchronous online learning on knowledge outcomes; modality
effects were often trivial relative to the influence of instructional design quality and task alignment. Other
systematic reviews and syntheses likewise emphasize that design and pedagogy —not synchrony alone — drive
most variance in outcomes. The scholars describe modality differences as modest — design quality and task
alignment matter more than synchronicity [18].

Martin’s 2021 review and other syntheses similarly found only small differences across modes when
comparing controlled studies, and often indicated that hybrid or intentionally blended designs outperform mono-
modal formats on average [10].

A 2024 trial by Hung et al. comparing synchronous (live WebEx) and asynchronous (YouTube lectures)
delivery found that both modes produced significant learning gains and high satisfaction; cognitive load
measures were lower in the synchronous condition, though effect sizes were small. The study underscores that
both formats can work well when materials and assessments are properly aligned [7].

High-quality single-discipline randomized trials add nuance. For instance, a 2024 trial in education found
comparable learing gains for synchronous and asynchronous delivery of the same content, while reporting
lower cognitive load in the synchronous cohort — arguably because immediate instructor scaffolding reduced
extraneous difficulties for live attendees. However, this advantage can vanish or reverse when connectivity
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problems, large enrollment, or instructor inexperience affect live sessions. Overall, recent studies suggest both
modes can be effective when well-designed [2].

Understanding the comparative effectiveness of these modes is critical for designing evidence-based
online curricula that optimize learning outcomes across diverse contexts. Recent meta-analyses and empirical
studies indicate that neither mode is universally superior; rather, the effectiveness depends on factors such as
learner characteristics, disciplinary content, technological infrastructure, and the integration of pedagogical
supports. As higher education increasingly embraces blended and bichronous designs, which combine
synchronous and asynchronous elements, there is a growing need to examine how these modalities interact to
enhance student engagement, reduce cognitive load, and improve measurable learning outcomes [3], [15].

Other randomized non-inferiority trials (e.g., lifestyle intervention delivery via synchronous vs
asynchronous remote modalities) have shown comparable outcomes for many practical objectives, indicating
that well-designed asynchronous interventions can be as effective as live formats for knowledge and behavior
change.

lll Results

A variety of contemporary theoretical research methodologies and procedures were employed in order to
accomplish the goal, validate the hypothesis, and complete the study tasks.

Through data interpretation, literature review, analysis, synthesis, induction, deduction, systematization,
comparison, and generalization, qualitative methods provide an efficient research approach that enabled us to
create scientific sources, identify the key components and characteristics of distance learning, and support the
benefits and drawbacks.

This paper provides a comparative analysis of synchronous and asynchronous online learning, evaluating
their effectiveness, student engagement, and learning outcomes. By synthesizing recent research findings, it
aims to offer practical and theoretical insights to inform instructional design, policy-making, and institutional
strategies for online education.

We concentrated on Sumy National Agrarian University students in this study. This emphasis was put in
place to test our theory SL and ASL should be incorporated into the curriculum.

Sumy National Agrarian University has been professionally developing highly skilled individuals in the
agrarian sector of the national economy for over 40 years. The university offers bachelor's and master's degrees
to its alumni. English, German, and French are studied by students in all of the institution's disciplines. They
receive instruction in Business Foreign Language, Professional Foreign Language, and English as Optional
Subject. The goal of learning a foreign language is to develop the communication skills required for professional
and situational oral and writing communication.

The primary goals of the aforementioned disciplines are to learn how to use foreign languages practically
in a variety of speaking activities, including a wide range of subjects necessary for professional requirements;
to get up-to-date knowledge on specialized subjects from overseas sources; and many other things.

The university goal is to produce highly skilled and competitive individuals with extensive professional
knowledge, ongoing computer training throughout their studies, and fluency in foreign languages. The options
available to students are distance learning, part-time, and full-time. The university was compelled to establish
an online learning environment and use distance learning due to strict quarantine regulations.

This research establishes the present synchronous and asynchronous e-learning/teaching methods and
assesses how well a/synchronous environments contribute to improved English language learning at Sumy
National Agrarian University (SNAU).

Two groups of SNAU students participated in this study:

— those who study English as Optional Subject (EOS)

— those who learn Professional Foreign Language (PFL).

About three months in the spring of 2025 and two months in the fall of 2025 were spent observing
performance and communication. In EOS and PFL, there were 100 and 50 active students, respectively. The
two primary research methodologies proposed to be used are empirical (questioning, testing, discussion,
pedagogical observation, and pedagogical experiment) and theoretical (analysis of scientific literature on
distance learning). This research is qualitative. The opinions of the students were used to gather a lot of data.
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In addition to their traditional classroom instruction, the group of EOS students was given a variety of
individual and online learning assignments. This comprised the initial individual tasks, such as quizzes, e-
lectures, and films of research and laboratory experiments from the university blended educational resources
and distant learning platform.

Through the university distance learning platform, another group of students (PFL students) worked on
the case techniques prior preparations. The students were required to study a problem and identify logical
solutions and ways to make it better including the further discussion.

Since the closed-form surveys were straightforward, easy for both respondent groups to complete, and
pertinent to the study goal, the students were requested to fill them out in order to provide feedback regarding
the SL and ASL processes.

The purpose of this study was to answer the following research question: "Name three positive and three
negative characteristics of both synchronous and a/synchronous modes" in order to assess the advantages and
disadvantages of a/synchronous mode.

The most popular benefits of synchronous learning that students cited were as follows:

1) instant input from groupmates and the teacher (65%);

2) the opportunity to actively participate in the course in a classroom model setting (35%).

These findings indicate that young people are receptive to novel learning approaches that make education
engaging and, consequently, more motivating. Positive acceptance is always sparked by modifications to the
educational process that involve unconventional and engaging learning methods.

The following set illustrates a few drawbacks of the synchronous mode that the students brought to light,
namely:

1) technology accessibility (45%);

2) planned time (35%);

3) reliance on unforeseen circumstances (25%).

The statistics show that the experiment proceeded correctly, demonstrating that the participants are aware
of the setting in which they are studying. They may approach the work with the right mindset, exercising
responsibility and self-organization to the fullest.

Beneficial asynchronous mode moments highlighted by the educational process participants are:

1) chance to obtain the necessary information whenever you want (54%);

2) more time to consider the assigned task (30%);

3) freedom to express thoughts more freely than in face-to-face spoken conversation (16%).

This study also confirms earlier studies in this area that found that e-learning improves students'
motivation and responsibility. Students emphasized the asynchronous mode shortcomings:

1) delayed responses and feedback, such as emails (53%);

2) problems with comprehending complicated subjects (rules, tasks, assessments) (47%).

In response to these results, less than half (35%) of the participants reported some difficulties with the SL
and ASL system when compared to the traditional one, while 65% of the respondents reported no difficulties.

Hence, students' answers to the question of whether learning English is better done synchronously or
asynchronously are therefore quite intriguing: 75% of participants stated that they prefer synchronous
communication, while 25% of students said that they prefer asynchronous communication.

According to these findings, 75% of the students are willing to speak with or see the teacher and want to
engage in direct interaction, much like they would in traditional classroom settings. 25% percent of the
responders, however, are prepared to work without prompt guidance and input from peers and teachers.
According to students' perceptions, it is simpler to build speaking skills through synchronous sessions, and they
also have a strong desire for it. At the same time, they expressed satisfaction with the asynchronous mode when
handling the written compositions.

IV Discussion

The research has substantially deepened our understanding of how synchronous and asynchronous
modes perform in online higher-education settings. Two consistent findings emerge from recent analyses,
randomized trials and large surveys:

1) neither mode is uniformly superior for all outcomes;
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2) contextual and design factors — more than temporal format per se-explain most variance in effectiveness,
engagement, and learning gains [18], [10].

The following review synthesizes contemporary evidence, highlights key moderator variables, and draws
out implications for education in crisis contexts.

The research conducted offers increasingly robust evidence regarding the comparative strengths,
limitations, and contextual sensitivities of synchronous and asynchronous online learning modes.

Large survey studies, presented by Fabriz et al., add nuance about perceptions: students often report
higher social presence and short-term motivation in synchronous sessions, but self-reported performance
differences are not consistently observed. Alfares stresses that the emergent picture is that design quality,
alignment of tasks to mode, and facilitation skill determine whether synchronous or asynchronous choices
translate into measurable learning advantages [5], [1].

A recent experimental study by Hung et al. compared synchronous and asynchronous delivery of a
training module and found that both formats yielded significant gains in post- and retention-test scores.
Importantly, students in the synchronous group experienced lower cognitive load, although the overall effect
sizes were small [7].

Similarly, another randomized controlled trial (with N = 1,044 participants) revealed no significant
difference in knowledge outcomes between asynchronous and synchronous formats, although the
asynchronous group reported higher acceptance and the synchronous group reported higher intrinsic
motivation [14].

For example, Zeng & Luo found a trivial weighted effect size (g = 0.08) favoring asynchronous formats
across multiple studies, suggesting that the most important factors are instructional design and context. Hence,
the analytic work continues to support the conclusion that modality alone is not the primary determinant of
learning gains [18].

In a large survey of students (N = 3,056) and faculty (N = 396) during COVID-19, Fabriz et al. report that
students in mostly synchronous settings reported higher social presence, but this did not translate into clear
superiority in self-reported performance or satisfaction [5].

Therefore, the literature indicates that both synchronous and asynchronous leaming can be effective
under well-designed conditions, and that differences in learning outcomes by mode are typically small and
moderated by design, discipline and student characteristics.

Engagement research provides further nuance. Behavioral engage-ment (e.g., attendance, discussion
postings) tends to be higher in synchronous sessions where live presence and real-time interaction drive
situational motivation. For example, survey work in 2022 found that 72 % of respondents reported satisfaction
with synchronous learning, compared with 66 % for asynchronous formats [16].

However, the same study noted no statistically significant difference in achievement according to
preferred mode.

Emotional engagement (sense of belonging, motivation) is often stronger in synchronous settings, likely
because of greater social presence, immediacy, and peer/faculty interaction.

Hartina et al. describe cognitive engagement (depth of processing, reflection) as a tendency that favors
asynchronous modes when tasks are structured to enable reflection, self-pacing and review of materials. Some
flipped-class designs that combine asynchronous prep with synchronous discussion show higher cognitive
engagement and performance [6].

In sum, engagement patterns differ by mode and task type: synchronous supports immediacy and social
connection; asynchronous fosters flexibility and deeper processing — but only if well scaffolded.

Cognitive load is emerging as a key moderator of modality effectiveness. Hung et al. point out significantly
lower mental load scores in synchronous learning versus asynchronous modules (p = 0.0005) [7].

This suggests that real-time instructor support and interactive scaffolding may reduce extraneous load for
learners. On the other hand, asynchronous settings offer flexibility but demand higher self-regulation, which can
increase intrinsic or germane load if learners are unprepared. These findings suggest that institutions should
consider cognitive-load impacts when choosing or designing modalities.

Recent literature emphasizes that modality performance is highly contingent on infrastructure, access and
learner context. For example, a 2022 study, made by Nor and Wijaya, showed that 55.1 % of students preferred
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asynchronous learning during the pandemic, while only 44.9 % preferred synchronous; however, no difference
in academic achievement emerged between modes [13].

This underscores that when access constraints (bandwidth, time zones, caregiving responsibilities) are
present, asynchronous options enhance equity without sacrificing outcomes. Moreover, studies in low-resource
settings highlight that synchronous formats may only be effective if participants have reliable connectivity,
devices, and stable schedules. The equity dimension is particularly relevant for contexts of disruption (e.g., war,
displacement, emergencies).

A growing consensus in the literature is that blended or bichronous models — where synchronous and
asynchronous components are deliberately integrated — provide the most consistent benefits. Such designs
capitalize on the strengths of each mode: asynchronous for resource delivery and reflection, synchronous for
interaction and feedback.

For example, Martin et al. discuss best practices for bichronous online learning, reporting improved
retention and engagement when weekly rhythms combine short live sessions with asynchronous preparatory
modules [11].

In practice, many studies suggest that mode matters less than the alignment of mode with learning task,
evidence-based instruction, and the scaffold use of both modalities.

V Conclusion

The research finds only small, often negligible average differences between synchronous and
asynchronous delivery on knowledge tests and course grades; where effects exist, they are typically task- or
discipline-specific. Well-designed randomized and quasi-experimental trials reinforce this conclusion: several
recent trials report comparable learning gains across modes when content, assessment and instructor facilitation
are held constant.

Those trials also reveal important secondary distinctions — most notably, synchronous instruction can
reduce certain measures of extraneous cognitive load by enabling immediate instructor scaffolding, whereas
asynchronous instruction more reliably supports repeated review and consolidation.

Large survey studies add nuance about perceptions: students often report higher social presence and
short-term motivation in synchronous sessions, but self-reported performance differences are not consistently
observed. Overall, the emergent picture is that design quality, alignment of tasks to mode, and facilitation skill
determine whether synchronous or asynchronous choices translate into measurable learning advantages.
Synchronous reliance can disadvantage learners with limited bandwidth, caregiving responsibilities, or
conflicting time zones. Asynchronous components increase accessibility but place heavier self-regulation
demands on learners.

Contemporary engagement research distinguishes three dimensions — behavioral, emotional, and
cognitive —and shows that synchronous and asynchronous modes tend to support different engagement profiles:
behavioral engagement (attendance, live participation metrics) is typically higher in synchronous settings
because real-time sessions create immediate incentives for attendance and provide opportunities for live
interaction; emotional engagement (sense of belonging, motivation) often improves with synchronous contact,
particularly early in a course when community building matters;cognitive engagement (depth of processing,
argument elaboration) frequently benefits from asynchronous tasks that allow time for reflection, research and
composed responses — provided such tasks are moderated.

Thus, engagement outcomes are not a zero-sum function of synchrony but rather reflect how instructors
allocate activities to capitalize on each mode’s affordances.

The study highlights the following remaining gaps, namely: longitudinal studies of retention and labor-
market outcomes for cohorts educated during crises are scarce; randomized cross-disciplinary trials that control
for design quality are limited; and evidence on optimal mixes of synchronous/asynchronous components in low-
resource settings is still emergent.

The purposeful integration of synchronous and asynchronous elements — often labelled bichronous —
yields stronger results than relying exclusively on one mode. Case studies and faculty training programs
demonstrate that short, focused synchronous activities (Q&A, active learning, small-group breakout tasks)
combined with curated asynchronous preparatory and consolidation materials produce high engagement and
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efficient learning. Research that systematically tests bichronous schedules, pedagogical scaffolds for self-
regulation, and psychosocial integration in disrupted environments would be particularly valuable.

The research indicates that mode alone does not determine success; rather, the interplay of task
alignment, infrastructure, learner readiness, and pedagogical design drives effectiveness. For most institutional
goals — especially under conditions of disruption — thoughtfully integrated bichronous designs that combine
flexible asynchronous resources with targeted synchronous interaction and explicit supports for access and
wellbeing are the most evidence-based choice.

Neither synchronous nor asynchronous modes are universally superior. Each offers distinct affordances:
asynchronous formats afford flexibility and reflective depth, while synchronous formats enhance social presence
and can reduce certain cognitive burdens when well facilitated. The strongest, most reliable gains come from
integrated bichronous/blended designs that align mode to task, protect equity, and iterate based on data.
Institutions seeking to optimize online education should therefore adopt a design-centered approach: define
learning outcomes first, then select and combine modes purposefully, while investing in infrastructure and staff
development.
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Abstract. The article analyzes the peculiarities of educational process management in Ukraine during the period of
state independence formation (1991-2000), with a focus on the transformation of managerial approaches in higher
education. During this time, the higher education system underwent significant changes due to the country’s transition
to market relations, the weakening of centralized state control, and the adoption of key legislative acts, in particular the
Law of Ukraine “On Education” (1991) and the “Concept of Vocational Education of Ukraine” (1991). The study
examines the impact of socio-economic and political factors on the governance of higher education institutions, the
content of educational programs, and the organization of training and retraining of personnel. It is determined that one
of the main tasks of educational management was to combine theoretical and practical training of specialists, expand
academic autonomy, and implement new organizational models of university governance. Special attention is paid to
the development of educational process management at Uzhhorod University, which during this period went through
important stages of modernization: the introduction of a two-tier system of bachelor's and master's training, the
establishment of new faculties and research institutes, strengthening international cooperation, and increasing student
involvement in research projects. Obtaining the highest — fourth level of accreditation in 1993, and later the status of a
national university in 2000, became a key factor in expanding the university’s managerial powers and improving the
quality of educational activities. The study shows that in the 1990s new approaches to managing educational processes
were formed in Ukraine, oriented towards flexibility, adaptability, democratization, and integration into the European
educational space. The experience of Uzhhorod National University demonstrates the effective adaptation of
management models to the challenges of a market economy, the needs of regional development, and the requirements
of international cooperation. The obtained results can be used for further research on historical and pedagogical
aspects of higher education management and for the development of modern strategies of educational management
in Ukraine.

Key words: educational management, higher education, Ukraine, independence, governance, Uzhhorod National
University, educational reforms.

MeHeaXXMeHT OCBITHLOrO Npouecy B yMOBaxX CTaHOBIEHHSA He3anexHol
Ykpainu (1991-2000)
PaiHuyk B., FaBpuk B., Onauko M.

YXropoacbKuit HaLlioHanbHUA YHIBEpCUTETY, YKropog, YkpaiHa

AHortauif. CtatTd npucBsiyeHa aHanisy ocobnmMBOCTEN MEHEeZXXMEHTY OCBITHbOTO mpouecy B YkpaiHi B nepiog
CcTaHoBneHHs HesanexHocTi (1991-2000 pp.) 3 akueHToM Ha TpaHcdopMaLiio ynpaBniHCLKIX NiAXOAIB Y BULLM LLKOM.
Y Uen yac cuctema BULLOI OCBITM 3a3Hana CyTTEBUX 3MiH Y 3B’A3KY 3 NepexodoM KpaiHu [0 PUHKOBWX BiSHOCWH,
nocnabneHHsM LiEHTPari3oBaHOro AEepXaBHOMO KOHTPOIO Ta YXBANEHHAM HU3KW KITKOYOBWX HOPMAaTUBHO-MPABOBKX
akTiB, 3okpema 3akoHy Ykpaitu «[po ocsiTy» (1991) i «KoHuenuii npodpecinHoi ocsitn Ykpainuy (1991). PosrnsHyTo
BMMB COLianbHO-EKOHOMIYHMX i MOMITWYHMX (DAKTOPIB Ha YNpaBniHHS 3aknagamy BULLOI OCBITW, 3MICT OCBITHIX
nporpam, OpraHiaaLito nigroToBk1 Ta NePeniaroToBKW kKaapis. BusHaveHo, o 04HMM i3 FoNOBHMX 3aBAaHb OCBITHLOTO
MEHEKMEHTY CTano NOEAHaHHS TEOPEeTUYHOI Ta MPaKTWYHOI MigroTOBKM (DaXxiBLiB, PO3LUMPEHHS aKkaZeMiuHol
aBTOHOMii Ta BMPOBAKEHHS HOBMX OpraHisauinHux mogenen ynpasniHHa. Okpemy yBary MpuAainNeHo pO3BUTKY
MEHEKMEHTY OCBITHLOrO MPOLECY B YXropoACLKOMY YHIBEPCUTETI, SKWA Y Lieid nepiof NPOMLLOB BaXMuBi eTanu
MOZepHisaLii: 3anpoBakeHHs [OBOCTYNEHEBOI CMCTEMW NiAroToBkM OakanaBpiB i MariCTpiB, BigKPUTTS HOBWX
(hakynbTeTIB | HAYKOBO-AOCAIAHMX IHCTUTYTIB, NOCUIEHHS MiKHAPOAHOI CniBnpaLi Ta yyacTi CTYAEHTIB Y HayKOBUX
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npoektax. OTpuMaHHs yHiBepcuteTom y 1993 p. HalBULLOrO — YETBEPTOrO PIBHSA akpeauTalii, a 3rogom craTycy
HaujioHanbHoro 3aknagy (2000 p.) ctano KMKYOBUM YWMHHUKOM PO3LUMPEHHS MOMO YNPaBRiHCHKWX MOBHOBAXEHb i
NigBMLLEHHS SKOCTI OCBITHBOI [iiNbHOCT. PesynbTaTi JOCMIMKEHHS 3acBigyytoTh, Wo B 1990-x pokax B YkpaiHi
ccopmyBanucs HOBi MigXOAWM A0 YNpaBRiHHS OCBITHIM MPOLECOM, OpiEHTOBaHi Ha THYYKICTb, aganTWBHICT,
JeMoKpaTu3aljto Ta iHTerpauito B €BPOMENCHKMA OCBITHIM NpocTip. [OCBiA YXropogcbKoro HalioHanbHOro
YHIBEPCUTETY JIEMOHCTPYE ePeKTMBHY afanTaLlito ynpaBniHCbKUX MOZenen [0 BUKIMKIB PUHKOBOI eKOHOMIKW, NoTpeb
perioHanbHOro PO3BWTKY Ta BUMOT MiXHapoaHoi cnisnpai. OTpumMaHi pesynbTati MOXyTb OyTW BUKOpUCTaHi Ans
noJanbLIoro JOCHIMKEHHS ICTOPUKO-NEAAroriYHnX acnekTiB ynpaBniHHS BULLOK OCBITOIO Ta PO3PODKW CyvacHWX
CTpaTerii OCBITHLOTO MEHEKMEHTY B YKpaiHi.

KntoyoBi cnoBa: MeHemXMEHT OCBiTM, BWWA LUKOMA, YKpaiHa, HE3anexHiCTb, YnpaBMiHHS, YXropoachKuid
HaLjioHarnbHMI YHIBEPCUTET, OCBITHI pedhopmu.

I Becmyn

OcgiTa € (hyHOaMEHTaNbLHOK OCHOBOK PO3BUTKY CyCiNbCTBA, afKe Came BOHa BU3HAYa€E PiBEHb NOMO
couianbHOI 3pinocTi, KynbTYpHOrO NOTEHUjany Ta eKOHOMIYHOI KOHKYPEHTOCMPOMOXHOCTI. 3a BU3HAYEHHAM
tOHECKO, ocsita po3rnsgaeTbCa SK NpoUec i pesynbTaT BOOCKOHANEHHs 34ibHOCTEN Ta MOBediHKM
ocobucTocTi, Wo 3abeaneuvye ii iHTeNekTyanbHe Ta AyXOBHE 3pocTaHHs [1]. Y cyyacHux ymoBax rnobanisadii,
TEXHOMOMYHMX TpaHChopMaLin | nepexoay A0 eKOHOMIKM 3HaHb YNpaBRiHHA OCBITO HabyBae 0cobnuBoI Barw,
amxe came eqeKTUBHUN MeHeKMEHT 3abesneyye Y3roMKeHiCTb Linen, 3MIiCTy W pesynbTaTiB OCBITHLOI
LiSANbHOCTI.

MeHeIKMEHT OCBITU SIK HaykoBa AucuMnIiHa 6a3yeTbCs HA METOZOMOrYHMX 3acafax, Lo BKIYaTb
NPUHLUMMK CUCTEMHOTO MigX04y, CTpaTeriyHOro nnaHyBaHHs, OpraHisayii, MOTVUBaLil, KOHTPOSIIO 1 OLjiHIOBaHHS
pesynbTaTis [2].

Y 3aknagax BMLWOI OCBITM BiH CMPAMOBAaHUA Ha CTBOPEHHS YMOB ANS  SKICHOI NiAroTOBKM
KOHKYPEHTOCNPOMOXHMX (haxiBLiiB, iHTETPaLit0 OCBITHLOI, HAYKOBOI Ta IHHOBALIMHOI AiANBHOCTI, 3a6e3ney4eHHs
akageMiyHoi JoBpoYecHOCTi, IHKMI3MBHOCTI Ta BiAMNOBIAHOCTI CBITOBUM CTaHAapTaM [3].

Mepiog 1991-2000 pp. cTaB ang YkpaiHu etanom rrmboKMX CyCninbHO-NOMITUYHUX | EKOHOMIYHMX
TpaHcopmaLin, wo Ge3nocepeaHb0 MO3HAYMIMCA HA PO3BUTKY Ta YNpaBIiHHI CUCTEMOK BULLOI OCBITK.
MpunHatTs 3akoHy YkpaiHu «Mpo oceity» (1991) Ta «KoHuenyii npodeciinHoi ocsitn Ykpaitmy» (1991)
BWU3HAYWIIO NPIOPUTETHICTL OCBITU K YMHHMKA COLjianibHO-EKOHOMIYHOTO MOCTyny Aepxasu [4].

3MiHM ynpaBniHCbKMX MigxogiB Oynu 3yMOBMEHI NepexofoM Bif AMPEKTUBHO-KOMaHZHOI Mogeni 4o
AEMOKPATWU30BaHOrO yNpasfliHHS, PO3LUMPEHHAM aBTOHOMIi 3aKnagiB OCBITU, YNPOBAKEHHAM iHHOBAL|HWX
nporpam Ta HOBWX OpraHisavinHux CTpykTyp [5].

OcobnnBoro 3HauyeHHs Ui npouecu Habymu B YxropodcbkoMmy yHiBepcuteTi, sk y 1990-x pokax
NepexmB CyTTEBY MOAEPHI3aLito OCBITHIX Nporpam, 3anpoBaaunB ABOCTYNEHEBY CUCTEMY MiAroTOBKY Gakanaspis
| MaricTpis, pO3LWMPKB HAYKOBO-AOCMIAHMLbKY AiSNbHICTb Ta MixkHapoaHe cniBpobiTHMLTBO. OTpumaHHs y 2000
p. CTaTyCy HaLiOHamNbHOrO YHIBEPCUTETY CTaso BU3HAHHAM e(heKTUBHOCTI MOr0 YNpaBRiHCbKUX NPAKTUK i SKOCTI
OCBITHBOrO npoLecy [6].

Ananis gocsigy YxkHY y 1991-2000 pp. fae 3Mory OKpeCnMTH KNtoYOoBi TEHAEHLLT CTAHOBMEHHS Cy4aCHOro
MEeHeKMEHTY BULLOI OCBITU B YKpaiHi, BU3HAYUTW MOTO CUMbHI CTOPOHU Ta NpOBreMHi acnektn, a Takox
copmyBaTh pekoMeHZaLil A8 NofanbLLIOro BAOCKOHANEHHS YNpaBriHHS 3aKnagamu BULLOI OCBITU B YyMOBaX
€BPOIHTErpaLiiH1X NPOLECIB.

Mema docnidxeHHs1 — npoaHaniayBaTit 0CO6NMMBOCTi CTAHOBIEHHS TA PO3BUTKY MEHEIXKMEHTY OCBITHBOMO
npouecy B YkpaiHi y 1991-2000 pp. sk nepiogy TpaHcopmMaLlil CUCTEMM BMLLOI OCBITH, 3'ACyBaTU 3MiHW B
ynpaBniHCbKMX Nigxodax, HOpMaTUBHO-NPaBOBOMY 3abe3neyeHHi Ta opraHisaLlii OCBITHBOI AiSNbHOCTI 3aKnaais
BMLLOT OCBITU.

Il Mamepian i memodu docnidxeHHs

HocnipxeHHs Ba3yeTbCs Ha KOMMIEKCHOMY aHanii iCTOpUKO-NeaaroriyHmx, HOpMaTUBHO-NPaBOBUX Ta
yNpaBniHCbKUX acrnekTiB PO3BUTKY BULLOT OCBiTM YkpaiHu y 1991-2000 pp. 3 aKueHTOM Ha TpaHchopmaLiio
MEHEKMEHTY OCBITHLOrO NPOLLECY B LieN nepios.
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FK OCHOBHUI 06’eKT BIUBYEHHA 06paHO YKHY £K OAMH i3 KIOYOBKX 3aKnagiB BULLOI OCBITU 3axigHoro
perioHy YKpaiHu, WO MPOWLIOB CYTTEBY MOLEPHI3aLt0 YNPaBMiHCLKMX MPaKTUK Yy nepLie LecaTuniTTa
He3aNneXHOCTi AepKaBu.

[1ns nocarHeHHst MeT JOCHIMKEHHS 3aCTOCOBAHO:

— ICTOPUKO-PETPOCNEKTUBHUIA METOA — AN aHanidy eTanis CTaHOBIIEHHS CUCTEMM BULLOT OCBITU YKpaiHu
nicna 1991 poky Ta BUSABMEHHA 3aKOHOMIPHOCTEN PO3BUTKY OCBITHLOrO MEHEeKMEHTY B YMOBaX
TpaHcgopmaLitH1X NPOLECB;

— [DKepeno3HaBunil aHania — Ans onpauBaHHa 3aKOHOAABYMX aKTiB (3akoHy YkpaiHu «[1po ocBiTy»
(1991), «KoHuenuii npodpecinHoi ocaitit Ykpaitu» (1991), NepxasHoi HauioHanbHoi nporpamu «OcgiTa. YkpaiHa
XXI cronitta» (1993)) [4, 7, 8], maTepianis apxiBiB Ta YHIBEPCUTETCHKMX 3BITiB, LLO PErfaMeHTyBanu AisnbHICTb
3BO y gocnigxysaHuit nepiog;

— MNOPIBHANBHO-aHANMITUYHUA METOZ, — A1 CMIBCTaBNEHHS YNpaBRiHCbKUX MoZenen i npaktuk YxHY 3
iHWMMK  yHiBepcuTeTaMM YKpaiHu, BM3HAYeHHs OCOONMBOCTEN perioHanbHOro nigxody A0 opraHisauii
OCBITHBOrO NPOLECY;

— KOHTEHT-aHani3 — Ans BUBYEHHS HAayKOBMX Mybnikawii, MPUCBSYEHWUX OCBITHLOMY MEHEMXMEHTY Ta
pedhopMyBaHHIO BULLOI OCBITU B YKpaiHi, 3okpema npaub [emuyka (2007), AntoHiok (2010), KoBaneHka i
LLnopTtok (2023) [5, 6];

— CUCTEMHUI NigXig — Ans y3aranbHEHHs OTPUMaHUX Pe3ynbTarTiB Ta (POPMYBaHHS LjiNicHOro 6aveHHs
TpaHcopmaLlitHUX MPOLLECIB Y MEHEeKMEHTI BULLOT OCBITW B YMOBAaX CTaHOBIIEHHS A€PXXaBHOCTI YKpaiHu.

[xepenbHy 6a3y AOCMIMKEHHS CKnanu 3akoHodaBui akT YKpaiHW, apxiBHi gokymeHTu YxHY, 3BiTu
Minictepctsa ocBiTh Ykpainu 3a 1991-2000 pp., HaykoBi cTaTTi, MOHOrpadii Ta KOHgepeHLinHI MaTtepianu, Wo
BMCBIT/TIOIOTb €BOMIOLIIK0 YNPaBMiHHA BULLOKO OCBITOK B JOCNIZKYBaHUI Nepiog.

Il Pesynbmamu

MpoBeaeHuit aHanis nokasas, Wo nepiog 1991-2000 pp. cTaB eTanoMm [LOKOPIHHOI TpaHcopmaLlil
CUCTEMU YNpaBIiHHS OCBITHIM MPOLECOM Yy 3aKnafax BULIOI OCBITU YKpaiHW. [pOrosioweHHs He3anexHoCTi
[EpXaBM 3YMOBWIO HEOOXiOHICTb CTBOPEHHS BNACHOI HOPMaTWBHO-MPaABOBOI 6asn y cdepi OCBITH, LWO
BM3Ha4aro NpoecCiiHy MiAroToBKY SIK CTpATErYHMU YUHHUK COLjianbHO-eKOHOMIYHOTO PO3BUTKY. Y Lieit Yac Byno
YXBANIEHO HU3KY KIOYOBUX JOKYMEHTIB:

— 3akoH Ykpaitu «Mpo ocaity» (1991),

— «KoHuenuito npodecinHoi ocsiTh Ykpainu» (1991),

— po3no4aTo peopMyBaHHS 3MICTy HaBYarbHKUX Nporpam BianoBigHO 40 NoTped puHKy npaui [7, 8].

BcTaHoBneHo, Wwo ekoHoMiyHa Kpusa 1990-x pokiB HeraTMBHO MO3HAYMNacs Ha opraHisaLlii OCBITHBOMO
npouecy, 3okpemMa Ha (hiHaHCyBaHHI 3aknafgiB BWLIOI OCBITW, MaTepianbHO-TEXHIYHOMY 3abesneyeHHi Ta
e(PeKTMBHOCTI NiBroToBKM (haxisLiB. Pa3oM 3 TUM, NosiBa HOBMX (HOPM BIIACHOCTI, PO3BUTOK NPUBATHOTO CEKTOPY
Ta nocnabreHHs [epXaBHOTO KOHTPOMK CTUMYIIOBANW  BMPOBaKEHHS  OOMOBIPHWUX  BiOHOCWMH  MiX
yHiBEpCUTETaMM Ta NIANPUEMCTBAMM, LIO CMPUSANO PO3BUTKY cucTEMM GA30BKX MILNPUEMCTB — MapTHEpIB
3aKnagiB OCBITU, ki 3abe3neyyBany NpakTUYHY NIArOTOBKY CTYAEHTIB Ta MaTepianbHy NATPUMKY HaBYaNbHOTO
npouecy [9].

PesynbTaTi aHaniy cBigyatb, LLO B yNpassliHHi OCBITHIM MPOLECOM Ljb0ro nepiogy 3acTtocoByBaUCS HOBI
nigxoon — MOZyNbHUA, AUGEPEHLINOBaHWA Ta iHTerpoBaHWi. Lle [03Bonsno Binbll rHYy4ko BpaxoByBaTy
iHaMBIAYanbHi  0COBNMBOCTI CTYZAEHTIB Ta MoTpebu eKOHOMIKM. 3MICT NPOIEeCiiHOI MiLroTOBKM 3a3HaB
noniTexHisauii: NocKnIBanoCca MNOEAHaHHS TEOPETUYHOrO Ta MPaKTUYHOTO HaBYaHHSs, 3anpoBagXyBanacs
poTauilHa cuctema BUMPOBHWYOI  MpakTwky, WO 3abesneyyBano TiCHIWUMA  3B'A30K  OCBITM 3
BupoGHuyTBom [10, 11].

Baxnueum pesynbtatoM pedhopMyBaHHA CTano ¢oopMyBaHHs cuctemu 6esnepepBHOI NPOGECIHOI
OCBITH, L0 Nnepeabayana Tpu PiBHI NiArOTOBKW — NOYATKOBWNA, NPOMDKHWIA | BULLMIA, i3 MOXIMBICTIO OTPUMaHHS
npodpecinHoi kBanidikaii Ta 30obyTTs NOBHOI cepeaHbOi OCBITU. byno 3aknageHo OCHOBW perioHanisauii Ta
ryMaHisauji 3MiCTy HaBYaHHS, PO3LUMPEHO MOXMMBOCTI 3aKnajiB OCBITW CaMOCTINHO PO3poBNATU HaBYambHi
NnaHwW i Nporpamu, Lo BiArnoBigano HOBUM NPUHLMNAM aBTOHOMII [12].
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OTpumaHi pesynbTati migTBEpmKYtoTh, Wo y 1990-x pokax B YkpaiHi BigbyBanacs iHCTUTYUiiHa Ta
3MiCTOBa MOAEpHisaLlis cuctemn BULLOI OCBITU. BoHa noeaHyBana TeHAeHUil AeleHTpanisalil ynpasniHHs,
3pOCTaHHs aBTOHOMI YHIBEPCUTETIB Ta 3anpOBaKEHHS MEXaHi3MiB criBnpaLi 3 BUPOBHNYMMU CTPYKTYypamu,
WO Mano BupianbHe 3HaYeHHs 4S9 NiArOTOBKM KOHKYPEHTOCMPOMOXHMX (haxiBUiB Y HOBMX COLianbHO-
€KOHOMIYHMX YMOBaX.

Meparorivhmn npouec y 1991-2000 pp. B 3aknagax BWLIOI OCBITM YKpaiHW 3a3HaB CyTTEBOI
AeMokpaTtu3alii Ta rymaHisauii. OCBITHA AisnbHICTb novana 6yayBaTucs Ha 3acajax CamoBPsiAyBaHHS,
B3aEMHOI MoBaru Ta BinoBiganbHOCTI BCIX YH4aCHWKIB OCBITHBLOrO npouecy. Mopsag, i3 Tpaguuindnmu ghopmamm
HaBYaHHS 3pocTarna ponb Mo3aHaByanbHOI AiANbHOCTI — rypTKIB TEXHIYHOI TBOPYOCTI, XYAOXHIX KONEKTMBIB,
CTYOEHTCbKMX KIy6iB HOBATOPIB, LLO CNPUSIO PO3BUTKY TBOPYOrO NOTEHLiany Monogi. [NcuxonorivHy nigTpumky
CTygeHTiB 3abe3neyyBanu NpakTW4Hi NCMXONOrK BiANOBIAHO A0 [MONOXEHHs MpPO MCWUXONOrivHYy Chyxby B
cuctemi ocBiT Ykpainm (1993), a couianbHi negarorn cnpusny ebekTUBHIN B3aEMOAIi MiX BUKNagadamu Ta
ctygeHTamu. [lepxaBa rapaHTyBana cTygeHTam 0asoBi couianbHi Minbrn — 6E3KOLTOBHE MeanyHe
o6cnyroByBaHHsl, XapyyBaHHS Ta CTUNEHAI0, PO3MIP SKOT HEe Mir BYTI HIKYMM 3@ NPOXWUTKOBUIA MiHIMyM [13].

Baxnusi 3miHn Bigbynucs y cdepi npodopieHTadii. Y npodecinHux yunnuwax ta Ha nignpuemcTaax
CTBOpIOBanuCA creuianbHi kabiHeTW, Ae NpOBOAWIMNCA KOHCYNbTalji, TECTyBaHHA Ta iHWI 3axogu 3
NpodecinHoro camoBu3HaveHHs. Benuky pormb y UbOMYy npoueci Bigirpasana Mixranysesa paga 3
npocpopieHTauil npu MiHicTepcTsi couianbHOI NOMITUKM YKpalHW, Ska KOOpAMHyBana CBOK [LiSNbHICTb i3
MinictepcTBOM 0CBiTW Ta MiHICTEPCTBOM Y CnipaBax MOJo4i Ta cropTy. 3HAaYHWUA BHECOK Y MIArOTOBKY Kaapis
pobunu iHKEHEPHO-NearoriyHi npawiBHAKM Ta axiByi 3 BUPOOHMUTBA, SAKMX 3anyyvani OO HaB4YanbHOro
npoLecy Ha KOHKYPCHI abo KOHTpaKTHi ocHOBI [13].

Ha gepxaBHOMY piBHi aaMiHICTpaTUBHI (OYHKLUiT y cdbepi BULLOT OCBITU BUKOHYBanK OpraHu LeHTpanbHoi
Ta MicueBoi Bnagu. BoHu 3abesnevyBanu METOAMYHY NIATPUMKY, BMPOBAMKEHHS iHHOBALiM, NiABMLLEHHS
KBanicpikayii negaroriyHMX Kagpie Ta arectauito 3aknagis. [lpoTte BigCYTHICTb €QMHOI LEHTParni3oBaHoi
MeTOAMYHOI CnyxOu 3HWXKyBana edgekTUBHICTL ynpaBniHHA sKicTo ocBiTW. lMocTaHoBa KabiHeTy MiHicTpis
Ykpainu Big BepecHs 1993 p. 3atBepauna NonoxeHHS nNpo NPOGECIMHO-TEXHIYHWIA HAaBYaNbHUA 3aKnag, Lo
BM3Ha4aro Lifi, 3aBOaHHs Ta (OYHKLUiT Takux 3aknagis y cuctemi BuLLoi ocsitu [14].

Y 1993 p. byna npuithsta [JepxaBHa HauioHanbHa nporpama «Ocgita. YkpaiHa XXI ctonittay, ska
nepeabayana komnnekc pepopm: ONTUMI3aLito Mepexi 3aknagiB BULLOT OCBITY, CTBOPEHHS HOBUX IHTENPOBAHMX
crneLianbHOCTeN, OHOBIEHHS 3MICTY HaBYaHHS, PO3POBNEHHS AepaBHIUX CTaHOAPTIB, BNPOBaKEHHS Cy4acHUX
neaaroriYH1X TEXHONOTIN, YAOCKOHaNEeHHs npodopieHTauii Ta npodecinHoro Bigbopy monogai [15]. Y pesynbrari
3'ABUNCS HOBI TUMK 3aKNadiB — BULL NPOGECIAHI yumnuLa, NpodeciiHi Nilel, HaBYanbHO-NPaKTUYHI LEHTPH,
OPIEHTOBAHI Ha MiAroTOBKY KOHKYPEHTOCTPOMOXHMX (haxiBLiB AN PUHKY npayi.

[Monpu NO3UTUBHI 3PYLLEHHS, LOCILKEHHS NOKa3ano HWU3Ky Npobnem: HeJoCTaTHE (hiHAaHCYBaHHS OCBITMH,
HagMIipHY LeHTpani3aLlito ynpasniHHS, BigipBaHiCTb NiGrOTOBKW KaapiB Bif pearbHuUX NoTpebd eKOHOMIKU, BY3bKy
cneLianisayito HaB4aHHA Ta BIATIK KBanihikoBaHWX BUKNagadviB 3a kopdoH [16]. OgHak came y Len nepiog
novyanu 3'aBNATUCA NepeaymoBM ANS PO3LUMPEHHS aBTOHOMII YHIBEPCUTETIB, (DOPMYBaHHS pPerioHarnbHUX
OCBITHIX CTpaTeri i po3BUTKY napTHepcTBa 3 poboTodasysamu. Lii npouecy nocTynoBo iHTErpyBanu yKpaiHCbKy
BUMLLY LLKOIY Y €BPONENCHKUIA OCBITHIA NPOCTIp, L0 3rofoM CTano OCHOBOK AN NPUELHAHHS 40 BOOHCHKOMO
npouecy [5].

MeHemKMeHT ocBiTHOro npouecy y 1991-2000 pp. MOCTYnoBO €BOSIOLOHYBAB Bif KOMaHLHO-
agMiHiCTpaTUBHOI MOAeni 4O [eMOKPaTU30BaHOI CUCTEMM YNPaBRiHHA, A€ noYanu AOMIHYBATU MPUHLIMMM
FHYYKOCTi, afanTUBHOCTI Ta BigKPUTOCTI. Y 3aknajax BMLLOI OCBITW 3akapnatTs, 30Kpema B YXropoacbkomy
YHIBEPCUTETI, Ui TeHOEeHUil noeaHyBammcs 3i CNeuudikow perioHanbHOMO PO3BUTKY — PO3LLMPEHHSM
MiXHapOZHOI cniBrpaLli, OpieHTaLiel0 Ha NiAroTOBKY KaapiB ANs TPAHCKOPAOHHOI CriBnpaLi Ta BpaxyBaHHAM
BaraTokynbTypHOro cepegosuLla (tabn. 1).

Tak1um 4nHOM, 0COBNMBOCTI MEHEIXKMEHTY B yHiBepCUTETax 3akapnaTTs AEMOHCTPYIOTb OpieHTaLjto Ha
SKICHY NpoecinHy MiAroToBKY, THYYKICTb OCBITHIX MNporpam i TiCHY B3aEMOAI0 3 perioHanbHUMM
crenkxongepamu. Lle 3abesneyvye KOHKYPEHTOCTMPOMOXHICTb BMMYCKHUKIB, @ TaKOX CrpuUsie pPO3BUTKY
perioHanbHOro iHTENeKTyanbHOro cepesoBuLLa.

19



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (4), 16-25.
CC-BY © KrNU, EETECS, Rainchuk, V., Havryk, V., Opachko, M., 2025

Tabn. 1. OcHoBHI 0COBAMBOCTI MEHEKMEHTY B YHiBepcuTeTax 3akapnatts [17, 18]

Ne OcobnuBicTb 3MiCT XapaKTep1cTUK
1 | PerioHanbHa OpieHTalis HaBYanbHUX NporpaM Ha noTpebu MICLEBOro PuHKY npaui,
CNPSIMOBAHICTb 30Kpema B Typu3Mmi, arpocdepi, pemecnax.
2 | MNpakTnyHa nigrotoska AKLEHT Ha 3800yTTi NPaKTUYHMX HABUYOK Yepes CTaxyBaHHS, MPaKTUKYMU,
yyacTb y GisHec-cumynayisx.
3 | MixgueuunniHapHui IHTerpaLis 3HaHb 3 eKOHOMIKW, cowionorii, ncMxosorii, Npaea AN LUMPLLOro
nigxig PO3YMIHHS YNPaBIIiHCbKMUX NPOLECIB.

4 | BuBYEHHS iHO3eMHMX MOB | MMornnbneHe BUBYEHHS HO3EMHMX MOB (OCOBNIMBO  aHIMIMCHKOI) SIiK
KIMOYOBOTO KOMMOHEHTY NPOMECIHOT NiArOTOBKY.

5 | PosButok nipepcokux | Kypcn 1 TpeHiHrv 3 nigepcTBa, KOMaHAHOI poboTH, KOMyHikauii Ta
fKocTen BUPILLEHHS KOHCDNIKTIB.

6 | CniBnpaus 3 6isHecom AKTMBHa B3aemofis 3 MicLUeBMMM nignpueMcTBamu Ons  nepegavi
aKTyanbHUX 3HaHb | CMPUSHHA NpaLeBaLTyBaHHI.

PosrnaHemo sk npuknag, Y>Kropoacbkun YHIBEPCUTET, SKUA YBIULIOB Y HOBY (ha3y PO3BUTKY 3 NovaTky
1991 poky, sika xapakTepusyBanacs TpaHctopmallietd ynpaBiHCbKUX NigXOAIB, MOAEPHI3aLi€lo OCBITHLOMO
npoLecy Ta po3LWNPEHHSM akageMiyHoi aBTOHOMII. Lien nepiof no3Ha4YMBCS akTUBHUM BMPOBAgKEHHAM HOBUX
OpraHi3auiHMX Mogenen ynpasniHHs 3aKknagoM BMLLOI OCBITW, PO3pOBKOK Cy4acHUX HaBYarbHUX Nporpam,
NepeoCMUCTEHHSAM LIIHHOCTEN akaZeMivyHOT cBOBOAM Ta PO3LUMPEHHSM MiXXHAPOLHWX 3B’A3KIB.

Yxe y 1991 poui Biabynocs BigkpUTTs iHXEHEPHO-TEXHIYHOTO (hakynbTeTy Ta kKadeapu npaBo3HaBCTBA
Ha E€KOHOMIYHOMY (haKyMbTETi, WO CBIQYAIIO NMPO NparHeHHs yHiBepcuTeTy BignoBsigaTn HOBUM CYCMifIbHUM
BMKMWKaM Ta PUHKOBUM ymoBaM. 3i 3000yTTAM YKpaiHOK He3anexHOCTi YHIBEPCUTET noYaB BNpoBagKyBaTu
ABOCTYNEHEBY CUCTEMY NiArOTOBKM (haxiBLiB — bakanaspis i maricTpis (1992 p.), o 6yno NPMHLMMNOBO HOBUM
NigXo4oOM Yy CUCTEMi BULLOI OCBITW MOCTpagsHCbKoro nmpoctopy. Lle 3abesnevysano 6inblly MOGINbHICTL
BMMYCKHWKIB, BiAMNOBIAHICTL EBPONENCHKM OCBITHIM CTaHZApTaM i BigKpuBaso Wsx 4o BOMoHCLKOro npouecy,
B SKUI YKpaiHa BCTYNUTb 3rofoM.

Y 1992 poui CTBOPEHO HM3KY HAaYKOBO-AOCMIAHULBKUX CTPYKTYP, 30KpeMa iHCTUTYTW cpiToTepanii, isnku
W ximii TBepgoro Tina, iHCTUTYT KapnatosHaBcTBa. Lli kpoku BigoGpaxarTb mparHEHHS YHIBEPCUTETY [0
IHTEerpavii HaykoBOI Ta OCBITHLOI ZiSNIbHOCTI, WO CTano BaXMNMBUM KOMMOHEHTOM MEHEKMEHTY OCBITHHOMO
npoLecy B yMOBax HOBOI A€PXaBHOCTI.

1993 pik cTaB BU3HAYasbHUM: YXKIOPOLCbKUN YHIBEPCUTET OTPUMAB HaMBULLMA — YETBEPTUM PiBEHb
akpeguTauii, WO Hagano MOMy LUMPOKI MOBHOBAXeEHHS LIOAO CaMOYNPaBRiHHA Ta MPUAHATTS CTpaTerivyHuX
pilleHb Yy chepi HaBYanbHOrO NPOLECY, KaAPOBOI NOMITUKM Ta MiKHAPOAHOT cniBnpali. Liboro x poky BigKpuTo
OPUANYHUA (DaKyMbTET, WO BIAMNOBIAAB aKTyanbHOMY 3anuTy CycninbCTBa Ha MIAroTOBKY NMpaBO3HABLIB ANS
He3anexHol NpaBoBOI AepKaBH.

1995 pik — Y[Y oTpuMaB CTaTyC HaLiOHaNbHOMO YHIBEPCUTETY, | HAyKOBa LiSNbHICTb CTYAEHTIB CTana
Le npioputeTHiwot. Y cepeauHi 1990-x pokis cTyneHTn Yx[Y BnepLue B3AnuM y4acTb y MiXHAPOAHWUX HAYKOBUX
KOHGbepeHLisix, NPeACTaBNAYM BNACHI NPOEKTU aHrMincbkor MoBOK. 1999 poky cTapTyBaB nepLUnid NifloTHUM
NPOEKT MiXXHAPOAHOI CTYAEHTCLKOI akaaeMiyHoi MobinbHOCTI 3a nporpamamm CxigHoi €sponn.

Hoswit eTan possutky HacTas y 2000 poui, konu 3rigHo 3 Ykasom [MpesuaeHTta YkpaiHu yHiBepcuteTy
NPWCBOEHO CTaTyC HaLlioHanbHOro. BigToai 3aknag iMeHyeTbCs YXXrOpOAChKUM HaLiOHANIbHUM YHIBEPCUTETOM.
OTpuMaHHs LbOro CTaTycy He NULLE 3MILHIIO aBTOPUTET BULLY, a 1A NigBMLLMNO MOTO BiAMNOBIAANbHICTL 3a SKICTb
OCBITM Ta HAYKOBOI AisNbHOCTI [6].

Tomy, nepiog 1991-2000 pp. cTaB NepenoMHUM Af1st Y XropoLACbKOro YHIBEPCUTETY, SKUiA YBIMLLOB Y HOBY
a3y po3BUTKY B YMOBAX CTaHOBIEHHS He3anexHoi YkpaiHu. Y ueit yac Bigbynucs cyTTesi TpaHcdopmaLi
yNpaBniHCLKUX MigXO0AIB, MOAEPHI3aLis OCBITHLOrO NPOLECY, PO3LUMPEHHS akadeMi4yHOI aBTOHOMII Ta aKTUBHe
BNPOBaKeHHs iHHOBaLin (puc. 1.).

20



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (4), 16-25.
CC-BY © KrNU, EETECS, Rainchuk, V., Havryk, V., Opachko, M., 2025

_B JIKPUTTA Otpumannsa IV n .
IHKeHEPHO- piBHS EpIINH MPOEKT
i aKageMIgHOl
— akpeAuTani MOOLIEHOCTI
daxynsTeTY T Bixxpurrs .
CTYMIEHTIB Y
CTBOpCHHA IOPHIHIHOTO N .
kadenpu Cxigniit €Bpomi
dakynsTeTy
OpaBO3HABCTBA
& ‘ .
-
SampoBamKeHHS
IBOCTYIEHEBOI IligpumeHHs
CHCTEMH MiITOTOBKH HayKOBO1
(6baxamaBp—marictp) aKTHBHOCTI [Ipuceoenus
Ta CTBOPEHHA CTYACHTIB, IepIi cTarycy
IHCTHTYTIB MDKHApOIHi HAIlOHAIIBHOTO
¢itorepamii, GizukH i KoH(pepeHIii YHIBEPCHTETY
XiMmii TBepaoro Tina,
Kapnaro3znaecTBa

Puc. 1. Po3BUTOK MEHEMKXMEHTY OCBITU B Yxropoacbkomy yHisepcuteTi (1991-2000 pp.)

Po3BuUTOK MeHeKMEHTY B Yxropoacbkomy yHiBepeuteTi y 1991-2000 pp. BigsHavaBCs MOAepHisaLieto
OCBITHIX Mporpam, iHTerpauieldo Hayku Ta NPakTUKX, NMOCWUNIEHHSM PO CTYAEHTIB Y HAYKOBIA AiANbHOCTI,
PO3LIMPEHHAM MIKHAPOAHMX 3B'A3KiB Ta HAbyTTAM cTaTycy HauioHanbHOro yHisepcuteTy. Lli amiHn cTtBopunm
nepegymoBM AN MOr0  BXOKEHHS [0  €BPOMEMCHKOTO  OCBITHBOTO  MPOCTOPY Ta  MiABULLEHHS
KOHKYPEHTOCMPOMOXHOCTI BUMYCKHUKIB.

Y uinomy, Yxropofcbkuit HauioHanbHuit yrisepeuteT y 1991-2000 pokax ctaB npuknagom epekTMBHOTO
MEHE[KMEHTY B YMOBax TpaHcdopmalii OCBiTHBOI cucTemu Ykpainn. Moro aismbHiCTb y Uelt nmepion
AEMOHCTPYE NOEOHAHHA TpagWui akagemivyHoi LKONM 3 iHHOBALMHUMKM YNPaBRiHCHKUMMW  PilEHHSMM,
OpiEHTOBaHMMM Ha €BPONENCHKI CTAHAAPTY, BIAKPUTICTb, THYYKICTb | AMHAMIYHWIA PO3BUTOK.

OTxe, MEHEeKMEHT OCBITHLOrO Npouecy B YkpaiHi B yMOBaX CTaHOBNEHHs HesanexHocTi y 1991-2000
pOKax MPOWLLOB 4Yepe3 CYTTEBI TpaHcopmauii, Wo Bigobpaswunu BUKMMKM i NOTpebu HOBOI couianbHo-
€KOHOMIYHOT peanbHocTi. [epexig Big LeHTpani3oBaHOi agMiHICTPATMBHOI Mogeni 40 OBinbl HY4Koi,
AEMOKPATWN30BaHOI Ta aBTOHOMHOI CUCTEMM YNpaBIiHHS CpUsiB (DOPMYBaHHIO HOBWX MiAXOAIB A0 OpraHisaui
HaBYarbHOro NPoLeCy, iHTerpayii Teopii i NPaKTUKK, a TaKOX PO3BUTKY NApTHEPCTBA MiX OCBITHIMW 3aKnagamu
Ta EKOHOMIYHUMK Cy6’ekTamm.

Llen nepiog 3aknas MiLHi OCHOBW Ans NodarnbLIOl MOAEpHi3aLii BULLOT OCBITU B YKpaiHi, pO3LIMPEHHS
akageMiyHol aBTOHOMIT, NiOBULLEHHS AKOCTI NPOMECIHOT MIArOTOBKM Ta iHTErpaLii y eBpONeNCbKMUA OCBITHIN
npoctip. BogHoyac HasBHICTb npobnem, TakMx $SK HecTaya pecypciB, LeHTpanisauis ynpasniHHS i
HeBIAMOBIAHICTb NiATOTOBKW KaapiB 40 PUHKOBUX NOTPeB, CTana CTUMynom Ans noganbLumnx pedopm y HacTymnHi
BECATUNITTS.
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OTpumaHi pesynbTaTh CBigYaTh, WO MEHEDKMEHT OCBITHHOrO Mpouecy B Len nepiog 6yB KpUTUYHO
BaXXNMBUM YMHHIKOM y 3abe3neyeHHi e(heKTUBHOCTI i CTanoro po3BMTKY CUCTEMM BULLOT OCBITW YKpaiHK, @ TakoX
y (POpMyBaHHi KOHKYPEHTOCTPOMOXHWX (haxiBLiB, 34aTHUX BIiANOBIZATU BUMOraM HesanexHoi Jepxasu Ta
CBITOBOIO PUHKY npaLyi.

IV 062080peHHs

AHani3 po3BuTKY CUCTEMU MEHEKMEHTY OCBITHBOTO NPOLIECY Y 3aKnaZax BULLOT OCBITM YKpaiHu B nepiog
1991-2000 pp. cBigUMTL NP0 CYTTEBI TpaHCGOpPMaLi, WO Bynn 3yMOBREHi SK NOMITUYHAMK, TaK i couianbHO-
€KOHOMIYHAMM ~ 3MiHaMW,  MOB’AI3AHMMW i3 MPOTOMOLUEHHAM  He3anexHocTi  Jepxasu.  [TpurHATTS
(byHOAMEHTamNbHUX HOPMAaTUBHO-NPABOBWX aKTIB, 30kpeMa 3akoHy YkpaiHu «[po ocsity» (1991) Ta «KoHuenwii
NPOCECINHOT OCBITUY, CTBOPUNO NPaBOBY OCHOBY [NA peopraHisauii cucTemu MigroToBKM (paxisLiB,
OpiEHTOBaHOI Ha HOBI NOTPeby cycninbCTBa i pUHKY npaui. BogHouac, ekoHomivHa kpusa 1990-x pokiB Haknana
3HaYHWi BIOOWUTOK Ha (hiHaHCyBaHHS Ta MaTepianbHO-TEXHIYHE 3abe3neyeHHs 3aKnaaiB OCBITH, LLO YCKNagHUIOo
SKICHEe BMKOHaHHS OCBITHIX (DYHKLiiA.

BaxnuBot NO3MTMBHO TEHAEHLIIEK CTANOo BNPOBaMKEHHS THYYKIUX NEeAaroriYHnX nigxogis (Mo4ynsHOro,
AndepeHLiioBaHOro Ta iHTErpoBaHoro), Lo Aanu 3mory GinbL iHAMBIAYani3oBaHO MIAXOANUTU 4O HaBYAHHS
CTY[EHTIB, OHOYaCHO 3abe3neyyloun TICHAN 3B’A30K OCBITU 3 BUPOBHWLTBOM. 3anpoBafKeHHs CUCTeMM
Be3nepepBHOi NPOCGECINHOT OCBITH, IKa OXONMOBaNa NOYaTKOBUN, MPOMDKHWIA | BULLWIA piBHI, cTBOPUIO H6asuc
ANs (hopMyBaHHs! BinbLU aaanNTUBHOI i AMHAMIYHOT CUCTEMM HaBYaHHS. BaxnnBot CKNagoBoto cTana aBTOHOMIS
3aKnagiB OCBITH, Sika 3akrnana nepegyMoBM 4515 perioHanisalii Ta rymaHisadii HaB4asnbHOro npouecy.

OcobnuBy yBary 3acnyroBylTb 3MiHW Y cdepi MEHEIXMEHTY OCBITHBOTO NPOLECY Ha perioHanbHOMY
piBHI, 30KpemMa B yHiBepcuTETax 3akapnatTs, A€ aKueHT pobuBCA Ha MpaKTUuHIA  NigroToBLy,
MiXaucuMniHapHOMY Migxodi Ta po3BWUTKY NapTHEPCTB 3 MicueBuM BisHecom. Lle possonuno 3abesneunty
KOHKYPEHTOCMPOMOXHICTb ~ BUMYCKHUKIB Yy CMEUMPIYHUX YMOBaxX TPaAHCKOPAOHHOTO perioHy 3  1oro
MYNbTUKYNIbTYPHUM CepefoBuLieM. PedynbtaTi OCNIgKEHHS 4EMOHCTPYIOTh, WO iHTerpawis yHiBepcuTeTy B
perioHanbHe CepeaoBuLLe Ta MiKHApOAHI OCBITHI npouecy cnpusina (HOPMYBaHHKO HOBUX YNpPaBMiHCHKUX
MoZenen, ki NoegHyBanmuM eneMeHT TPaguUiHOT akaZeMiYHOl CMCTEMM 3 iHHOBALiHUMM MeToLamu
yrpasiHHS.

Mpuknag YXropoACbKoro  YHIBEPCUTETY ACKpaBO  iNMKOCTPYE  3aranbHOHALiOHANbHI - TEHAEHUT
TpaHcopmaLii BuLLol ocBiTh B YkpaiHi B 1990-x pokax. AKTUBHE PO3LIMPEHHS OCBITHIX NPOrpam, CTBOPEHHS
HOBMX HAYKOBO-AOCRIOHWX IHCTUTYTIB, BNPOBAXEHHS ABOCTYNEHEBOI CUCTEMM MIATOTOBKM Ta MigBULLEHHS
akagemiyHoi aBTOHOMII CBig4aTb NPO YCMiluHe MOeaHaHHS PedOpPMaTOPChKMX iHILiaTMB i3 36epexeHHsM
HaLiOHanbHUX | perioHanbHUX ocobnmsocTen. OTpUMaHHS CTaTycy HauiOHanbHOTO YHIBEPCUTETY CTano
BaXNWUBUM CTUMYMOM ANS NOZANbLOro PO3BMUTKY i NiABULLEHHS SKOCTI OCBITU Ta HaYKM.

BogHouac pocnimkeHHs BKasye Ha HW3Ky npobnem, WO 3anuwanucs akTyanbHUMK Yy Lei nepiog —
HeJOCTaTHICTb (hiHAHCYBaHHS, HagMipHa LeHTpanidauis ynpaBniHHS, a TakoX HEBIiAMOBIAHICTb MiArOTOBKM
kagpis peanbHum noTpebam ekoHoMiKkK. LLi BUKNKK nigkpecntolTb HeoBXigHICTb NoaanbLLIoT peopmMm cucTeMu
ynpaBniHHs OCBITOH i3 OinblUOK0 YBArow A0 AELeHTpanisalii, pO3BUTKY aBTOHOMIi 3aKnajiB Ta MOCUIEHHS
3B'SA3KIB 3 PUHKOM npaLyi.

Omxe, nepiog 1991-2000 pokiB CTaB (byHOAMEHTanbHUM Ans (POPMYBAHHS Cy4acHOi CUCTEMM
MeHeDKMEHTY OCBITHbOrO npouecy B YkpaiHi. PedhopmyBaHHs HaLiOHanbHOI BULLOI OCBITH, 30KpeMa yvepes
NpuKnag YXropoAcbkoro YHIBEPCUTETY, 3acBiguurno eqekTUBHICTb NOEAHAHHS AeMoKpaTuaaLil ynpaBiHHS,
MOZepHi3aLlil 3MiCTy OCBiTW Ta aganTadii 4O €BPONeNCbKMX cTaHaapTis. Lii TpaHcdopmaLlii 3aknany ocHoBy Ans
noaanbLuIoi iHTerpavii YkpaiHu y BonoHcbkuit npouec i NigBULLEHHS KOHKYPEHTOCMPOMOXHOCTI BITYU3HSHUX
BULLIB HA MDDXXHApPOLHIN apeHi.

V BucHosku

Mepiog 1991-2000 pokiB CTaB KMKHYOBAM €TanoM AOKOPIHHOI TpaHcopMaLii cucTemMu ynpasriiHHS
OCBITHIM MPOLLECOM Y 3aKnagax BULLOi OCBITU YKpaiHu, Lo 6yB 3yMOBNEHW 3006yTTSM HE3aneXHOCTi AepkaBm
Ta HeobXiAHICTIO (hOpMyBaHHS BNlaCHOI HOPMATUBHO-NPaBOBOI 6a3un. BnpoBamKkeHHs HOBYX 3aKOHO4ABYMX aKTiB
| pechopMyBaHHs 3MICTy HaBYaHHS BI4MOBIAHO 4O NOTPe® PUHKY Mpayi CTBOPMAM YMOBW ANSt MOAEPHi3aLlil
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cucTemu npodecinHoi ocBiTU. BogHouac ekoHoMiYHa kpu3a 1990-x pokiB CYTTEBO BNMHYMA HA MaTepianbHO-
TEXHIYHE 3abe3neyeHHst 3aknagis, OAHaK MOSIBO HOBMX (POPM BNACHOCTI i NOCNabneHHsM AepxaBHOro
KOHTpOIo Gyno CTUMYNbOBAHO PO3BUTOK MApPTHEPCBKWX 3B'A3KIB MiX YHIBEpCUTETaMM Ta NigNPUEMCTBAMM.

Y ue nepiog B ynpasniHHi OCBITHIM npouecom BiabyBaBcs nepexig Bif kKOMaHOHO-aAMIHICTPATUBHOI
MoZeni 4o Ginblu AeMOKPaTM30BaHOI CUCTEMM, WO Big3HaYanach rHyuKicTIo, aAanTMBHICTIO Ta OpieHTaLiel Ha
notpebu CTyAeHTiB i puHKY npaui. 3anpoBamKeHHs MOAYNbHOrO, AMEPEHLINOBAHOTO Ta iHTErpOBaHOMO
nigxoais, a Takox cuctema Ge3nepepBHOI NPOECINHOI OCBITU CyTTEBO NOKPALMIM AKICTb | €PEKTUBHICTb
nigroToBkW  (haxisui. BaxnuBow  CKMNagoBOK CTana rymaHisauis  OCBITHBOTO  MPOLECY, PO3BUTOK
no3aHaByasibHOI iSNbHOCTI Ta coljianbHO-NeAarorivyHoi NATPUMKN CTYAEHTIB.

MpuknaZ YXXropoAcbKOro YHIBepcUTeTy [OEMOHCTPYE YCMiWHICTL ajanTtauil uux pedopMm Ha
perioHanbHOMY piBHi, [e NOeAHYBanuUCs akageMivHi Tpaguuii 3 iHHOBALIMHUMM yNpaBiHCHKUMMU PiLLEHHSMM,
nocunioBanacs MikHapogHa criBnpaus, poswuproBanacs aBTOHOMIS BMLLY, a OCBITHIi mporpamu Gynu
OPIEHTOBaHI Ha perioHasnbHi 0cobnmBocTi Ta noTpedbu. OTpUMaHHA CTaTyCcy HaLioHaNbLHOTO YHIBEPCUTETY CTano
BaroM1M YMHHUKOM 3MiLHEHHS NO3WLii 3aKnagdy Y BITYU3HSHIN Ta EBPONENCHKIN CUCTEMAX BULLOT OCBITH.

BogHouac y 1990-x pokax 3anuiianucs Hepo3s’si3aHuMmM Taki Npobnemu, sk He4oCTaTHE (hiHAHCYBaHHS,
HagMipHa LeHTpanisauis ynpaBniHHS, BiACYTHICTb €AUHOI METOAUYHOI CryXOM Ta HEBIAMOBIAHICTb NiArOTOBKM
kagpiB peanbHum notpebam ekoHomiku. [lpoTe, came B LeW nepiog CdopmyBanucs nepesymoBu Afis
NoZarbLUOr0 PO3LUMPEHHS aBTOHOMII YHIBEPCUTETIB, PO3BUTKY perioHarbHUX CTpaTterin i napTHepcTea 3
poboToaBLAMY, LLO CTano OCHOBO ANS iHTerpayii yKpaiHCbKOT BULLOT OCBITW Y €BPONENCHKIIA OCBITHIN NPOCTIP
Ta NpueaHaHHs 4o BonoHCbKoro npoLecy.

Takum ynHom, 1991-2000 poku 3aknanu yHOAMEHT And NoAanbllol MOAEpPHisauil MEHEMKMEHTY
OCBITHBOTO MPOLECY B YKpaiHi, NOEQHYIOUN AeMOKpaTU3aLito ynpaBniHHA, MOZEPHI3aLito 3MICTy OCBITU Ta
PO3BUTOK PErioHanbHOr0 Ta MiXXHApPOAHOro ChiBPOBITHALTBA, O CNPUANO MNIABULLEHHKO SKOCTI OCBITU |
KOHKYPEHTOCMPOMOXHOCTI BUMYCKHUKIB.
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Abstract. Learning and teaching English online has long become the norm. Many language centers and educational
institutions are transferring learning to a distance learning format, encountering various technical and organizational
difficulties. Modern technologies and approaches to learning simplify this process. The Pearson English Portal for
teaching English combines convenient tools for teachers and effective teaching methods. It is clear that the primary
task of teachers in modern conditions is to ensure a continuous learning process, protect students from problems
associated with obtaining education. Therefore, at Pearson English Portal effective learning process management tools
and an interactive approach to learning English have been combined to make it convenient for everyone: teachers,
students. Consequently, the outlined background can define the purpose of the research that is to give general analysis
of English language teaching digital resources realizing and supporting it with the description of Pearson English
Platform highlighting its crucially important benefits for English teaching process at modern university. This research
can be identified as an applied one aimed at finding a solution to the pedagogical issue of increasing the effectiveness
of the English teaching process by means of digital sources application. The research results have witnessed that
along with numerous digital resources Pearson English Portal provides such benefits, as follows: a modern system for
managing the learning process and daily tasks; saving time on routine tasks: 20+ hours per week; ready-made lesson
plans, an interactive library of textbooks; more than 180 tests with automatic verification; interactive homework
assignments that are automatically checked by the system; learning on the principle of a “flipped lesson”; flexible
functionality that can be customized to your needs, online and offline classes; combining a Learning Management
System (LMS) and an interactive library of textbooks for learning English. The novelty of this research means the
provision of a range of recommendations that might be useful in the process of application digital resources while
teaching English for university academic seekers.

Key words: higher education academic seekers, university, digital resources, Pearson English Platform, benefits,
drawbacks, digitalization, English language competencies.

BukopucTaHHA cyyacHMX UM poBUX PecypciB Nia Yac BUKNaaaHHA
aHrnincbKoi MoBM 3000yBayamM BULLOI OCBITW: Ha NpuKnagi nnatopmu
“Pearson English Portal”

BacunuwmHa H. M.

[epxaBHuit yHiBepcuTeT «KUIBCbKUIA aBiaLitHni iHcTUTYTy, KuiB, YkpaiHa

AHoTauif. ByByeHHs Ta BMKNaLaHHS aHIMINCHKOI MOBM OHMaH JABHO CTano HOPMOK. barato MOBHUX LIEHTPIB Ta
HaBYanbHUX 3aKrnagiB NepeBoaATb HaBYaHHS y (hOpMAaT AUCTAHLIHOMO HABYaHHS, CTUKAIOYMCh 3 PISHUMU TEXHIYHUMU
Ta opraHizauinHumu TpyaHolamu. CydvacHi TeXHONOri Ta Migxoau A0 HaBYaHHS CMPOLLYOTL Lei npouec. Pearson
English Portal ans BuknagaHHs aHrniicbkoi MOBW MOEHYE 3pYUHi IHCTPYMEHTM ANS BUKNaauiB Ta e(hekTUBHI MeToau
HaB4YaHHA. 3pO3yMino, WO MNEepLIOYEeproBAM 3aBOAHHAM BUMKMAAadiB Yy CyyacHuMX ymoBax € 3abesneyeHHs
BesnepepBHOTO HABYaIbHOTO NPOLIECY, 3aXMCT CTyAEHTIB Bid npobnem, NoB's3aHnX 3 OTPUMaHHAM OCBITU. TOMY Ha
aHrnomoBHIN Ludposiin nnatdopmi Pearson English Portal noegHani emeKkTWBHI  IHCTPYMEHTW ynpaBriHHA
HaBYanbHUM MPOLECOM Ta iHTEPAKTUBHWIA MiXiL 4O BUBYEHHS aHIMIACHKOT MOBW, 10D 3p06uUTY 110r0 3pyYHUM s
BCiX: BWKNagauis, cTyaeHTiB. OTxe, BUKNaJeHi nepefyMOBI MOXYTb BU3HAUUTU MeTy [OCRIMKEHHS, ska nonsrae B
TOMY, W06 HagaTw 3aranbHWi aHanis UMGpOBKMX PECYPCiB ANs BUKMaAaHHS aHrMiNCbKOi MOBMW, peanisyloum Ta
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nigTPMMYOYM iX ONMCOM aHrMOMOBHOI LdpoBoi nnatdopmu Pearson English Portal, nigkpecntotouu ii HagssuyanHo
BaXNWBi nepeBsaru 415 NPoLEecy BUKNaAaHHs aHrNiMCbKoi MOBM B CyqacHOMY yHiBepcuTeTi. Lie gocnimxeHHs MoxHa
BU3HAYUTM SK NPUKNaAHE, L0 CpsSMOBaHE Ha MOLLYK BUPILLEHHS NeAaroriYHOro MTaHHs NiABULLEHHS eChEKTUBHOCTI
npoLecy BWKNagaHHA aHrmiicbkol MOBW 3@ [OMOMOFOK 3aCTOCYBaHHS LMAPOBUX iHTEPAKTUBHWUX pPECYpCiB.
PesynbTati JOCRIgXEHHS 3acBiguunu, WO Nopsd i3 YMCNeHHUMK LmdposummM pecypcamm, Pearson English Portal
Hagjae Taki mepeBar Ans HaBYanMbHOTO MPOLECY, SK: CyyacHa CUCTeEMa YNpaBiHHS HaBYambHUM MPOLECOM Ta
LOAEHHUMM 3aBAAHHAMM; EKOHOMIS Yacy Ha PYTMHHUX 3aBAaHHAX: noHag 20 rogwH Ha TWXKAEHb, roToBi NnaHu
NPaKTUYHUX 3aHsATb, iHTEpakTMBHa 6Gibnioteka nigpyyHukiB; noHag 180 TecTiB 3 aBTOMATUYHOW MEPEBIPKO;
iHTEPaKTMBHI [OMallHi 3aBaHHs, SKi ABTOMATMYHO MEpEBIPSIOTbCA CUCTEMOK; HABYaHHS 3a MPUHLMMOM
«NepeBEePHYTOr0 YPOKY»; THYUKMIA (OyHKLIOHAMN, SIKMA MOXHA HanaluTyBaTV Mg Bali noTpebu, oHnaiH Ta odnaiH
3aHATTS; NOEAHAHHS CUCTEMU YNPaBNiHHA HaBYaHHAM (LMS) Ta iHTepakTuBHOI 6ibnioTekN NigpyYHMKIB 4N BUBYEHHS
aHrnincbkoi MoBM. HOBM3HA LIbOro JOCTIMKEHHS NONSArae B Ha4aHHi HU3KW peKOMEHALIN, SIKi MOXYTb ByTU KOPUCHUMM
B MPOLIECi 3aCTOCYBaHHSA LMGPOBMX PECYPCIB Nif Yac BUKNaAaHHS aHMiNcbKoi MOBM 3006yBayYam BULLOT OCBITK.
KnioyoBi cnoBa: 3106yBavi BMLLOI OCBITH, YHIBepcuTeT, UudpoBi pecypcu, nnatgopma Pearson English Portal,
nepeBaru, HeaonikW, L poBisalis, KOMNETEHLi 3 aHrMINCHKOT MOBY.

| Introduction

In the context of increasing globalization trends, internationalization of the economy, education and
culture, processes of Ukraine's integration into the intercultural space and expansion of its economic ties, the
issue of increasing the competitiveness of future specialists in international relations of Ukraine is acute.
Ensuring innovative development of the field of knowledge 29 "International Relations", bringing it to the level of
European and world quality is possible under the conditions of modernization of the training of masters of future
specialists in international relations, aimed at educating specialists capable of effective intercultural interaction
with foreign partners and clients, presenting domestic projects at the international level, studying the innovative
experience of foreign countries in the field of international activity. This urgent problem has received
considerable attention in European strategic documents (Directive of the European Parliament and the Council
of Europe on Services in the Internal Market (2006), Directive of the European Parliament and the Council of
Europe on Consumer Rights (2011), Communiqué “A New Policy Framework for Tourism in Europe” (2010).
Ensuring the modernization of training of specialists in the field of tourism is enshrined in the Law of Ukraine “On
Higher Education” (2014), “National Strategy for the Development of Education in Ukraine for the Period up to
2021” (2013), “Strategy for the Innovative Development of Ukraine for 2010-2020", Resolution of the Cabinet of
Ministers of Ukraine “On Approval of the National Qualifications Framework” (2011). Modern education is
developing in conditions of rapid growth of digital technologies and artificial intelligence. Comprehensive
digitalization is taking place in all spheres of life of the state and society, not leaving education aside. Participants
in the educational process are rapidly master various digital technologies and tools, introducing them into the
educational process for academic, organizational and entertainment purposes [1].

Fierce competition in the market of digital technologies and tools leads to their extreme diversity and
variability, which often causes situations when the teacher feels uncertain about the possibility and
appropriateness of using a particular tool in the educational process, when participants in the educational
process simultaneously do not possess the necessary tools or means and cannot use them.

Consequently, the outlined background can define the purpose of the research that is to give general
analysis of English language teaching digital resources realizing and supporting it with the description of Pearson
English Platform highlighting its crucially important benefits for English teaching process at modern university.

Il Materials and Methods

In pedagogical science in general and in the field of foreign language teaching methods in particular, the
issue of using various digital resources is currently being discussed extremely widely and in various aspects.
Authors of numerous professional publications and speakers at conferences, seminars, and webinars mainly
focus on describing digital technologies and exploring their academic functionality in the context of studying
specific academic disciplines and forming various competencies [14].

However, it is worth noting that most of the scientific sources we have reviewed touch on this topic rather
superficially, only outlining the specifics of using a wide range of tools. While methods and forms of educational
activity based on a more thorough study of numerous additional functions of digital resources, which would
contribute to better mastering of these resources by teachers and their students, often remain poorly studied.
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There are also practically no publications on how to adapt publicly available popular digital resources for teaching
students with special educational needs [14].

This research can be identified as an applied one aimed at finding a solution to the pedagogical issue of
increasing the effectiveness of the English teaching process by means of digital sources application.

lll Results

Pearson English Pearson is an English language learning platform that offers a variety of resources to
support learning and skill development. It provides access to interactive/additional materials that help with
language learning at all levels (beginner, intermediate, advanced) [8, 9].

In addition, this platform provides opportunities for learning English through various channels, including:
interactive tasks and exercises for language practice; various resources for teachers (lesson plans,
methodological materials, assessments); the ability to communicate with native speakers through online
courses; access to learning materials that are adapted to different levels; integration with distance learning
platforms (webinars and online meetings); the ability to use mobile applications; resources for self-study (video
lessons); support for teachers who want to improve their skills [8, 9].

This platform provides unique opportunities for learning English. It will help you achieve your learning
goals, regardless of your level [8, 9]. Some examples of digital sources from the platform Pearson English Portal
can be as follows:

Platform Activity #1. “USE OF ENGLISH 7 Choose the correct option a-d to complete the text. A
presentation challenges. The world 0 ____ dramatically now, especially the environment. In a class discussion,
someone 1 ___ out that people in general still don’t know enough about this. The teacher agreed: everyone can
make things better or worse 2 __ a consequence of his or her own actions. So the teacher challenged us: how
can we get the message 3 ___to people that they need to be more responsible for their actions? We formed
groups in class and each group 4 ___ one problem area and created a presentation. In our group, we explored
the various reasons why some animals and plants are critically 5 ___. Sadly, many species 6 ___ extinct. While
we 7 ___on our presentation, one student in our group quickly stood up and walked away. We weren'’t sure if
we had done something to make her angry, but later she told us that — as a nature lover — she was 8 ___ with
the situation itself. | reminded her that our presentation could help 9 ___ an important message about helping.
She calmed down and we finished the presentation. The teacher is very pleased with what we've done, and we
are 10 ___ to present our work at the open day at the end of the school term.” [8, 9].

Platform Activity #2. READING 4. Read the text below. For questions 1-5, choose from texts A-D. You
may choose each text more than once. ‘Respect Our World' holidays.

“A. Our new research trip is ideal for those interested in finding out more about the Arabian oryx. This
medium-sized member of the antelope family, which became extinct in the wild in the 1970s, was saved in
captivity. Today over a thousand have been reintroduced into their natural habitat. Although most of them live in
protected areas, they are still under threat. You will spend your days with scientists, collecting data about this
fascinating animal considered by some to be the source of the unicorn legend. You don’t need a scientific
background as you will be given some training on your first day in areas such as how to drive a jeep safely in
the desert. You don’t need to be super-fit either, but you must be able to walk 10 km in desert sand. So, leave
the kids at home, learn how to do a new job and help the oryx! Two thirds of the amount you paid for the trip will
be invested into this conservation project [8, 9].

B. Did you know that in 2010 there were only around 3,200 wild tigers in the world? However, things are
looking up. This number has increased to almost 4,000 thanks largely to conservation projects and the
establishment of more reserves. If you would like to find out more about tigers and to see a conservation project
in action, then Kipling Camp, located on the edge of the Kanha Tiger Reserve in India, is a great choice. You
can go on tiger safari drives, enjoy walks in the countryside and have picnics on beautiful river beaches! Guests
can also find out about local culture by going on village tours and are welcome to get involved in the organization
of community projects, such as health camps, where doctors and nurses provide important health advice. The
charming rustic cottages where you will stay all have cooking facilities so you can make yourself snacks,
although all meals are provided, including a special menu for the under 10s [8, 9].

C. Come to Borneo and have the trip of a lifetime! Although this island has some spectacular beaches,
this isn’'t a beach holiday. You'll spend your time learning about a highly intelligent endangered species that
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shares 96.4% of our genes, the orangutan. You will have the chance to come face-to-face with these fascinating,
tree-living animals on guided tours in the Tanjung Puting National Park and the Lamandau Wildlife Reserve of
Borneo. You will travel deep into the heart of the rainforest to find feeding sites, where you will see orangutans
that used to live in captivity living in the wild, as we teach you about why they are under threat. One important
reason is that they often can’t find food in the forest and destroy crops, so hunters kill them, which is easy as
they are large and move through the trees slowly. In the evenings, you will be able to relax with other travellers
in the ecolodge where you will stay in your own room, note what you learned and talk about other animals you've
seen along the way, such as smaller monkeys and lizards [8, 9].

D. What better way to discover what the coast of British Columbia has to offer than sailing round its fjords
and estuaries with other older teens and young adults! You'll be able to get up close to whales swimming in the
sea during a special visit to the whale research station and will also enjoy a forest walk where you will be
fascinated by watching baby bears playing, at a safe distance of course! Travelers will also visit local
communities. This rewarding experience provides a unique opportunity to find out about the native people’s
customs and traditions. You will sleep on the small, comfortable boat in a cozy cabin and will be able to socialize
with the other guests in a comfortable lounge. Finally, this eco-friendly cruise only employs people from local
communities, so most of the income from this holiday remains in the coastal economies you will visit” [8, 9].

Which text: 1. explains why an animal is in danger? 2. mentions some necessary physical requirements
for the trip? 3. describes a working holiday? 4. suggests the trip is suitable for children? [8, 9]

BBC Learning English: The app is in the TOP among the learning apps not because it was developed by
the British Broadcasting Corporation, but because of the effective assimilation of English at all levels. The app
offers educational material in the format of news, stories and videos on grammar, pronunciation, listening and
memorizing words. After downloading, by opening the app, users can select the section that interests them. You
can view and save lessons . Tests are offered to test yourself. Users can also listen to audio materials and follow
transcripts to improve their listening skills. Being a product of the BBC, the app gives an idea of British culture,
which is useful for those planning to travel or work in the UK. Here, the language instruction is clear and accurate,
and the materials are relevant and well-structured. The app is updated daily with new lessons. Hence the
confidence that users always have fresh material to study [11, 22].

BBC Learning English is a free program. Among the disadvantages: it is focused on content that is not
supported by exercises. It also does not adapt to a specific level and does not adjust to the user's progress. It
helps improve listening skills, there are no opportunities for speaking practice [4; 9; 90]. BBC Learning English
is a great resource for those who want to improve their English listening comprehension.

Duolingo: Top of the list of apps for learning English through a gamified interface. Here, students can earn
points, level up, and receive rewards as they progress, which is a great way to motivate them. The app is based
on individual learning, assessing the student’s level and adapting the content accordingly. It encourages regular
practice, tracks the number of days in a row that Duolingo has been used. It will help you master reading, writing,
speaking, and listening skills [22]. The app is easy to navigate. Constant repetition helps you memorize words
and review exercises. A significant amount of content is free. However, the app often uses suggestions, which,
while useful, may not always reflect natural English pronunciation. Duolingo is easy to use. It is downloaded
from iTunes, Spotify. You need to set up your profile, specify the language, and your proficiency level. Then the
app will offer a test to determine your real knowledge. After completing it, you can start the lessons, which are
divided into different modules. Each of them is dedicated to a specific vocabulary or grammar. In the lessons,
you will translate sentences, match words with their meanings, and learn to pronounce phrases [22].

Babbel: Teaches through dialogues, grammar exercises, and focuses on vocabulary building. After
downloading the app, you set up a profile, select a language, and indicate your language level. Babbel will then
customize your learning path based on your goals. Each lesson starts with a dialogue. You'll listen to and read
conversations between native speakers, then delve into vocabulary, grammar, and pronunciation based on that
dialogue. Babbel offers several types of exercises: sentence completion, word matching, and conversation
practice. This helps you understand how language is used in everyday life. The app can also recognize speech,
helping you improve your pronunciation. The app instantly responds to your speech (even if you have a bad
pronunciation). It uses repetition to help you remember new words and phrases. It covers general topics:
greetings, phrases, guided tours, pronunciation in business circles and cultural events [22]. Unlike other
language learning programs, Babbel works on a subscription basis (for the time being, it is free for Ukrainians).
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This requires costs, but allows you to study without ads and get access to all content.

Memrise: the work is based on repetition — the mother of learning — and visualization, which is especially
useful for beginners. And polyglots will also benefit. The program uses videos with native speakers. Beginners
will hear phrases pronounced in everyday conversations. It also matches words with images or other similar-
sounding words in the student's native language. This helps newcomers remember new vocabulary [22]. After
downloading the program and creating an account, users must select English and their level of proficiency.
Memrise then presents a course adapted to the user's level. Each lesson introduces new words or phrases. The
user is then asked to recall those words. Students can watch clips of native speakers to get an idea of real-life
pronunciation. Memrise offers content that covers vocabulary and pronunciation. Grammar is more difficult, and
the app provides limited instruction. Beginners who are unfamiliar with English grammar may need additional
resources [22].

Rosetta Stone: The program teaches through association and repetition in lessons without translation (all
information is provided in English). This method helps develop instinctive language skills. The application is
especially useful for beginners and intermediate students. It is also useful for advanced students who want to
improve their knowledge. Learning English without translation, although effective, may not be suitable for some.
Here the methodology focuses on listening and reading skills. It does not improve speaking skills and
understanding grammar. Rosetta Stone helps students think in a new language, thereby encouraging them to
speak English. The program uses TruAccent speech recognition technology, helping to speak more naturally.
However, this style of learning does not focus on grammar.

Hello English: presents 475 lessons in the format of games, quizzes and conversations. Hello English
helps you improve your grammar, vocabulary, reading, writing and listening comprehension. After downloading
the program, you need to set up an account and select your native language. The app will then take a test to
determine your English proficiency level and then suggest a personalized learning path [22]. Among the app’s
features is the Grammar Bot, which provides grammar tips and corrections to help students understand and
correct their mistakes. For paid users, the app allows you to ask teachers questions and receive answers in real
time. Yes, while the app offers a lot of free features, some of them (teacher’s guide and advanced lessons) are
still available for a paid subscription.

Hello Talk: Connects users with native speakers of the language they are trying to learn. This is the app’s
feature. It is a great tool for practicing and getting to know spoken English. By communicating with native
speakers, users can practice their skills in the here and now. Users have the ability to send text messages, voice
messages, and even video calls to their teachers, which gives them the opportunity to practice continuously.
The app provides chat translation, transliteration, and correction to facilitate communication and learning. There
are communities where students can ask questions, share their learning experiences, and learn from each other
[22]. However, the effectiveness of the app depends on how good the teacher is. Sometimes finding a good one
can be a difficult task. The app does not offer grammar lessons or vocabulary building exercises. To use Hello
Talk, you will need to download and set up an account. You will need to select the language you plan to learn
and indicate your native language. The app then matches them with native English speakers who are learning
your language. This way, users will communicate as needed, teaching each other.

Grammarly: An Al-powered writing assistant that corrects grammar, punctuation, and spelling errors.
While it's not a traditional language learning app, it can be an invaluable tool for those who aren't strong at
writing [22]. Grammarly corrects errors in real time, helping users understand typos and learn as they write.
Unlike basic spell checkers, this one understands the context of what you're writing and can correct the most
complex inaccuracies. In addition to basic grammar and spelling, the app provides recommendations on how to
write better to sound like a native speaker. And it suggests synonyms to improve word variety and help avoid
repetition [22]. It also finds garbled text and suggests the correct citation. After creating an account, you can
write directly in Grammarly’s online editor or install the free Grammarly browser extension for Chrome, Safari,
Firefox, or Edge. Grammarly will then automatically check your text as you type it into any text field in your web
browser, including social media, email, and Google Docs. The app offers a free version with basic spelling,
grammar, and punctuation recommendations [22].

Busuu: offers a well-structured curriculum that covers all aspects of the language, including vocabulary,
grammar, reading, writing, listening, and speaking. Users can practice by recording and comparing their
pronunciation with that of native speakers. Using social networks, you can also receive feedback on your written
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and oral exercises from native speakers. The platform creates an individual curriculum based on the student's
goals and motivates them to study. For Ukrainians, it gives 90 days of premium subscription, mostly due to the
war in Ukraine, the validity periods are extended - this is officially confirmed by the founders of the platform. In
addition to English, you can also study Polish, German, Spanish, French, Italian, and others. You can study a
language on an online platform, as well as using mobile applications for iOS and Android. Busuu provides a
certificate of completion of the course, which is recognized by McGraw-Hill Education, a respected educational
company. The app has a lot of free content, but there are also lessons and grammar blocks that are only
available with a premium subscription. And yes. Although users can leave and receive feedback, the platform
does not support live communication [22].

Hi Native: The Hi Native app focuses on communicating with native speakers around the world on the
principle of “here and now”. Users discuss the nuances of pronunciation and spelling rules, learn more about
the culture of communication directly with native speakers. The app supports a wide format of learning, for
example: how to pronounce certain phrases in English or another language, what is the difference between
similar words, pronunciation features. Future international relations specialists ask questions, native speakers
answer, explaining the basics of grammar, analyzing transcriptions, pronouncing sounds that are difficult to
pronounce. This way, you can understand how the language is used in everyday life, and not be limited to
examples from textbooks. The app also allows you to ask and answer questions in audio format, thereby
practicing your pronunciation skills [22]. Future international relations professionals can specify the language
and country in which they are asking a question. This way, you can get targeted help faster and better. For
example, those learning English can indicate that they want to learn British or American English. The community
encourages voting for helpful answers, ensuring that the best ones are freely available to everyone. Hi Native is
ideal for language learners at any level. It is especially useful for those looking for quick feedback on questions
of interest from native speakers.

IV Discussion

Application of different sources for English study is aimed to improve academic seekers knowledge in a
relaxed environment. Users can request translations, pronunciation guides, and information about
communication culture. Native speakers can suggest corrections to user suggestions. Questions can be tagged
with specific languages and countries, which makes it easier to get answers that consider the specifics of the
region. The community votes on answers, so the most useful ones are easy to find.

However, the quality of the answers may vary, since they are given by community members, not
professional teachers. Also, while the application helps to familiarize yourself with the language, it cannot replace
structured learning for beginners who need a foundation in grammar and vocabulary. The program is aimed
more at those who want to hone their knowledge [22].

There is currently no such program that would perfectly teach all language skills. Each program has its
advantages and disadvantages, and when learning a new language, you can combine several resources, so it
is necessary to balance work with different programs that develop different skills. For example, Memrise is great
for quickly learning new vocabulary, but it will not help you connect the learned words into sentences. For this,
you may need a program for developing grammar skills (such as Learn English Grammar from the British
Council) or a program that shows words in context (such as Fluentu). Many programs send students reminders
to use them daily “to see progress” [16].

Programs are most effective when combined with other learning methods. If you combine learning in the
programs with online foreign language lessons on appropriate resources, such as Preply, or classes in a
traditional format [18].

It is worth noting that modern digital tools for developing foreign language key competencies should
complement the educational process of practical classes in academic disciplines.

V Conclusion

The main goal of teaching English disciplines is the formation of foreign language competencies by
involving modern innovative technologies, in particular Duolingo: a free platform with gamified lessons for
learning many languages, which offers translation, listening and reading tasks; Busuu: a social network for
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learning languages, where you can communicate with native speakers, perform exercises and receive feedback;
platforms with individual lessons Preply: an online platform for finding tutors and conducting individual lessons,
Promova: a Ukrainian educational product that combines a mobile application, a website and individual or group
lessons with teachers, as well as specialized and additional resources Rosetta Stone - an application that
focuses on immersion in a language without direct translation, Babbel: a platform offering interactive courses, in
particular for learning English, Polish and German, BBC Learning English: A resource with interactive exercises,
audio and video to improve listening, reading and vocabulary skills, Exam English: A platform for preparing for
international exams such as IELTS and TOEFL.

According to the research conducted, there are several aspects, practical recommendations that should
be considered when shaping English language competencies in the context of digitalization of the educational
process of a modern university:

— ensure constant work with dictionaries during the formation of competencies of future specialists in
international relations, because they not only stimulate foreign language speech, but also thinking in English and
create a language environment, contribute to student autonomy and the development of critical thinking, form
lexical and grammatical skills, communication skills and socio-cultural competence;

— actively introduce digital technologies into the educational process of forming foreign language
communicative competence of future specialists in international relations;

— combine traditional and innovative methodologies and techniques for the formation of specialized and
professional competencies (Hard-competencies) and universal-communicative (Soft-competencies) of future
specialists in international relations in the context of university education;

— consider the advantages and disadvantages of distance learning in the process of creating a foreign
language digital environment in order to effectively optimize the formation of competencies of future specialists
in international relations;

— promote creative, independent, project-based educational and scientific activities of future specialists
in international relations in order to create a simulated professional environment in the context of university
education.
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Abstract. The purpose of this study is to conduct a comprehensive analysis of modern technologies for teaching
English as a fundamental discipline for bachelor pilot students in a flight college and to substantiate their effectiveness
in the context of the International Civil Aviation Organization (ICAQ) language proficiency standards. In accordance
with ICAQ requirements, future pilots are expected to demonstrate a level of English proficiency that ensures effective
professional communication in both standard and non-standard operational situations. In this regard, the
implementation of modern technologies for teaching Aviation English in flight training institutions becomes particularly
significant. The research methodology includes a systematic analysis of ICAO regulatory documents and pilot training
educational standards, a comparative analysis of traditional and innovative teaching technologies, content analysis of
scholarly sources by national and international authors, as well as the synthesis of practical experience in the use of
digital educational tools in flight training institutions. The research findings indicate that the integration of virtual and
augmented reality, aviation simulators, simulation-based methodologies, mobile applications, adaptive learning
systems, and artificial intelligence elements contributes to the development of professionally oriented language
competencies among future pilots. It has been established that the combination of traditional teaching methods with
technology-enhanced learning formats increases student motivation, ensures the individualization of the educational
process, and creates learning conditions closely approximating real aviation communication scenarios. The
effectiveness of a comprehensive approach to preparing pilot students to achieve at least the minimum operational
Level 4 according to the ICAO language proficiency scale has been demonstrated. The comprehensive implementation
of modern English language teaching technologies is therefore a necessary condition for ensuring high-quality
professional training of bachelor pilots, achieving compliance with international ICAQO language proficiency standards,
and enhancing flight safety.

Key words: aviation communication, educational digitalization, virtual reality in education, ICAO language
competence, simulation methods, artificial intelligence.

CyuacHi TexHonoril HAaBYaHHSA aHrNINCbKOI MOBU K (DyHAAMEHTaNbHOI
AUcuMnAiHn ans 6akanaspiB-NinoTiB y NIbOTHOMY Koneaxi

Ps6uesa [l. B., PuwkoBa l. C.

KpemeHuyLibKiit NTbOTHIN Konemk XapKiBCbKOro HaLiOHaNbHOr0 YHIBEPCUTETY BHYTPILLHIX cnpas, Kpemeruyk, YkpaiHa

AHoTauif. MeTa gocnigmkeHHs nonsrae y KOMNIeKCHOMY aHanisi Cy4acHUX TEXHOMOrN HaBYaHHS aHrNINCbKOi MOBY SIK
(byHOAMeHTanbHOI aucumnniiv 4ns BakanaspiB-ninoTiB y NbOTHOMY Konexi Ta 0BrpyHTYBaHHI iX eq)eKTUBHOCTI B
KOHTEKCTi MiXXHapoaHWX cTaHaapTiB MoBHOI komneTeHTHocTi ICAQ. BignosigHo Ao Bumor MixHapoaHoi opraHisauji
umeinbHoi aiauii (ICAO), MainbyTHi NiNOTV NOBMHHI BONOAITY @HIMINCLKOK MOBOLO Ha PiBHi, L0 3abe3neyye edheKTBHY
npodheciitHy KOMyHiKaLlito B CTaHOAPTHWX | HECTAHAAPTHUX CUTYaLisX. Y 3B'A3Ky 3 LM 0coBrMBOI 3HaYyLLOCTi HabyBae
BMPOBAKEHHS Cy4aCHWUX TEXHOIOMN HABYaHHA aBialiHOI aHrMINCbKOI MOBM Y 3akrnagax nboTHOI ocsiTu. MeTogu
BOCMMKEHHS OXONMIOKOTb CUCTEMHMIA aHanis HopmaTueHux AokymeHTiB ICAO Ta OCBIiTHIX CTaHgapTiB MiLrOTOBKM
ninoTiB, NOPIBHANbHMIA aHani3 TPaAMLINHWX | iIHHOBALMHUX TEXHOMONIN HAaBYaHHS, KOHTEHT-aHani3 HayKoBUX kepen
BITYN3HSHMX | 3apyOikHWX aBTOPIB, @ TaKOX y3aranbHEHHS MPaKTUYHOTO LOCBIAY BUKOPUCTAHHS LMCPOBUX OCBITHIX
iHCTPYMEHTIB y NbOTHIMX HaBYaNbHWX 3aknapax. PesynbTaTv 4OCTigXXEHHS 3acBigumniy, WO iHTerpauis BipTyanbHOI Ta
[OMOBHEHOI peanbHOCT, aBiaLiiHUX TPEHaXepiB, CUMYNALIRHNX METOAMK, MOBINbHIX JOAATKIB, aAanTUBHUX CUCTEM
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HaBYaHHS Ta ENeMEHTIB LTYYHOr0 iHTenekTy cnpusie (OpMyBaHHIO NPOGECINHO OPIEHTOBAHUX MOBHUX
KOMMETEHTHOCTEN MaibyTHIX ninoTiB. BCTaHOBMEHO, WO MOEAHAHHS TPaAMLIMHUX METOAWK i3 TEXHOMOrYHO
3baraveHumu hopmMami HaBYaHHS MigBMLLYE MOTMBALO CTyAeHTiB, 3abesnevye iHOuBigyanisawjld OCBITHHOTO
npoLecy Ta CTBOPKE YMOBM, HABMMKeEHI 4O peanbHUX CUTYyaLliil aBialliiHOi koMyHikauji. [loBegeHO eeKTUBHICTb
KOMMMEKCHOrO MigX0AYy A0 MiAroTOBKM CTYAEHTIB-NINOTIB [0 AOCArHEHHs MiHiManbHOro onepawiHoro piBHs 4 3a
wkanoto ICAQ. KomnnekcHe BNPOBaMKEHHS Cy4aCHIUX TEXHOIOTi HaBYaHHS aHrNiNCbKOI MOBW € HeOBXiAHOK YMOBOH
sIKiCHOI npodbeciiHoi nigroToBkm GakanaspiB-ninoTie, 3abe3neyeHHs BIANOBIAHOCTI X MOBHOI KOMMETEHTHOCTI
MixHapogHum ctaHaapTam ICAO Ta nigBuLLeHHs piBHS Ge3neku nonboTiB.

KntoyoBi cnosa: asialliiiHa KOMyHiKaLjis, UncpoBisalis OCBITHBOrO npouecy, BipTyanbHa peanbHICTb Y HaBYaHHi,
MOBHa komneTeHTHiCTb ICAQ, cumynsLiiiHi METOAWKM, LUTYYHWA iHTENEKT.

I Bemyn

nmobanialiiHi npouecu B aBiauiiHii ranysi Ta iHTEHCUBHWA PO3BMTOK MiXKHAPOAHMX MOBITPSHUX
nepeBe3eHb 3yMOBITIOKTb 3pPOCTaHHS BUMOT 0 SIKOCTi MOBHOI MiAroTOBKY MainbyTHix ninoTis. AHrniiicbka MoBa,
sika BignoBigHO [0 ctaHgapTie MixHapogHoi opraHisauii umBinbHoi asiaii (ICAQ) mae ctatyc odilinHoi MoBH
MiXHapOZHOI aBiaLlii, NepecTae BMKOHYBATW BUKMIOYHO (PYHKLiHO 3araribHOOCBITHBOI AuCUMNNiHK N HabyBae
3HAYeHHS KITOYOBOTO CKMagHUka NpoecinHoi NAroToBKW asiauinHWX (axiBLiB, Bif PiBHS BOMOAIHHSA SKOK
Be3nocepeaHbo 3anexuTb 3abe3neyeHHs 6e3neku NonboTIB.

lMpobremaTtika eeKTMBHOrO HaB4aHHA asialiHOI aHrNiNCLKOT MOBK HabyBae 0COBNMBOI aKTyanbHOCTI
B YMOBaX 3POCTaHHS KiNbKOCTi aBialliiHX iHUMAEHTIB, CPUYMHEHNX KOMYHIKAQTUBHUMM yCKNagHEHHaMU. 3a
AaHummn MixxHapogHoi acouiayii nositpsiHoro TpaHcnopTty (IATA), 6nm3bko 70 % aiaLiiHuX iHUMAEHTIB KaTeropii
«CEPUO3HUIAY MICTATb KOMYHIKaTUBHUA YUHHWK, TOA K npubnmnsHo 11 % asialinHux katacTpod besnocepeHb0
NoB’si3aHi 3 MOBHUMM HENOPO3YMiHHAMM [6)].

HaBefeHi CTaTUCTUYHI NOKA3HUKN NEPEKOHIMBO CBIgYaTb NPO KPUTUYHY BaXNMBICTb PO3POBSEHHS Ta
BNPOBaKEHHS €DEKTUBHIX OCBITHIX TEXHOION HABYaHHS aBiaLliiHOT aHIMINCLKOT MOBYM B CUCTEMI PO ECINHOI
nigroToBky Gakana.piB-ninoTie. PeaynbTaTv YMCNEHHUX JOCNIMKEHD NIATBEPAXYHOTh, O HEAOCTATHIN PiBEHb
MOBHOI KOMNETEHTHOCTI aBiaLiiHOro NepcoHany M Hagasni 3anuwaeTbCa OOHUM i3 MPOBIOHUX YUHHWKIB PU3KKY B
Cy4acHin asialinHin gisnsHocTi [13].

Baromuin BHECOK y BMBYEHHSI Mpobnemu MiHrBICTUYHOI NiArOTOBKM aBialliiHux dbaxisuis 3pobunu sk
BITYM3HSAHI, TaK i 3apybixHi HaykoBuj. PyHOamMeHTanbHi acnekT MeTomonorii BUKMaZaHHS  asiauiHOL
aHrnincekoi Moem gocnimkeHo B npausax O. Metpawyk, T. B. Bapaxoscbkoi [1], O. B. KosTyH [7], A. M. Bitpsika
[3], A. C. T'epacumeHka [4], siki 3aknany TeopeTUyHi nigBanuHu NpodecinHo OPiEHTOBAHOTO HAaBYaHHS! iIHO3EMHOIT
MOBM B aBiaLiiHOMY KOHTEKCTI.

Mpobnemn OpMyBaHHS  iHLWOMOBHOI NPOMECINHO-KOMYHIKATUBHOI  KOMMETEHTHOCTI  aBiaLjiiHNX
onepaTopis fPYHTOBHO BUCBITNEHO B HaykoBux npausax O. B. KoBTyH [7], oe 06rpyHTOBAHO KOMMETEHTHICHMI
nigxig sk NPoBIgHUA METOA0MOMNYHMI KOHLENT NPOMECinHO-MOBIEHHEBOI MiArOTOBKM.

[npakTnyHi 3acagn HaB4YaHHS IHO3EMHWX MOB i3 BUKOPUCTAHHAM iHHOBALIMHMX TEXHONOTIN po3pobneHo
0. 0. Ocosoto [8].

[MuTaHHg iHTerpayii MynbTUMELINHUX TEXHOIONA Y NPOLEC BUKMAaZaHHS aBiauiHOI aHrMiNCLKOI MOBM
pocnipkeHo J1. J1. CmipHoBoto [10], Toai sk T. C. MNnaunHaa [9] 3pincHuna KOMNAEKCHWIA aHani3 BITYM3HSHOTMO Ta
3apybikHOro AOCBiAY NPOCECINHOI NiArOTOBKM MabYTHIX aBiauiiHWX dhaxiBLiB.

Cepen 3apybixHux HaykoBUiB 0COBNMMBY yBary npuBepTalTb AOCMIMKEHHS npodecopa [esiga
MakminaHa — gupektopa LleHTpy gocnigxeHb aBiauiHOI aHrnincbkoi MoBM npu YHiBepcuteTi KpeHding
(Bernuka BpwuTaHisi), sIkMA 3anpornoHyBaB iHTErpoBaHy MOAENb HaBYaHHS aBiauiHOI aHrnincbkoi Mosm [15].
3HaYHMI BHECOK Y PO3BWTOK TEOpii aBiayinHoOi aHrniicbkoi sk lingua franca ninoTie i gucneTyepis 3gincHUNM
Takox F. Estival, C. Farris Ta B. Molesworth [11], siki komnnekcHO Aocnigunn ocobnmeocTi NPOdecinHol
aBiaLiHoOT KOMyHiKaLlii B MiXXHapO4HOMY CepefoBULLi.

He3Baxaloum Ha HasiBHICTb 3HAYHOrO HAyKOBOrO LOPOOKY y Cdepi METOAMKM BUKMa4aHHS aBialinHOT
aHrNINCLKOI MOBM Ta BNPOBAKEHHS iIHHOBAL|iMHWX OCBITHIX TEXHOMOTI, aHani3 Cy4aCHUX HayKOBWX AOCTIMKEHb
3aCBigvy€ HAsBHICTb HU3K NPOBIIEMHIX aCnekTiB, L0 3anMLLaKTbCA HeLOCTaTHEO BUBYEHUMM.

[Mo-nepLie, y HaykoBiit NnitepaTypi 6pakye LiniCHOI TeOpeTUYHO OBIPYHTOBAHOI KOHUenUii iHTerpauii
CYYaCHWX UHPOBUX TEXHOMONIN Y NPOLEC HaBYaHHS aBiaLiHOI aHrMINCbKOT MOBMW.
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lMepeBaxHa OiNblWICTb AOCNIMKEHb 30CEPEMXEHA HA aHani3i OKpeMux TEeXHOMoriYHux 3acobie abo
MeToauK, He 3abe3neyyloun HanexHoOro MeTofonoriyHoro OBrpyHTYBaHHS X CUCTEMHOrO Ta KOMMMEKCHOro
3aCTOCyBaHHs y NpOECiiHii NigroTosLi ManbyTHiX Gakanaspis-ninoTie.

[Mo-apyre, HeOoCTaTHbO AOCMIMKEHUM 3aNULLAETLCA MUTAHHA B3AEMO3B'A3KY MK BUKOPUCTAHHSAM
IHHOBALIMHUX TEXHOSOrN HaBYaHHS Ta peanbHUMKU MOKa3HUKaMy COPMOBAHOCTI MOBHOI KOMMETEHTHOCTI 3
aBiaLliiHoT aHrniNCbLKOT MOBY BIiANOBIAHO A0 LWkanu MixHapoaHoi opranisauii uvsineHoi asiadii (ICAQO).

ICHyto4i HayKkoBi pO3BiaKM 3Aeb6inbLIoro 0OMEXYTLCA (hikcaLlietd HaBYamnbHUX AOCATHEHb 3000yBaviB
OCBITM 3a [JOMOMOrOK TpaauUiiHUX MeaaroriYHnx 3acobiB OLHIOBAHHS, He BCTAHOBMIOKYM MPSMOrO
KOPensALinHOro 3B’A3Ky MiX 3aCTOCYBAHHAM Cy4acCHUX METOLIB HaBYaHHS Ta pesyribTatamu OMILinHUX MOBHMX
TectiB ICAO.

Mo-TpeTe, N03a HaNeXHO yBarok AOCHIAHWKIB 3anuwaeTbes npobrnema aganTallii TEXHOMOTiN HaBYaHHS
[0 HaLioHanbHOI cnewlumdikv NigroToBKM NINOTIB, @ TAKOX A0 NCUXOMIHIBICTUYHMX OCOBNIMBOCTEN CNPUMHATTS i
3aCBOEHHA aBiaLliHOI aHMINCHKOT MOBY i3 BUKOPUCTAHHSAM LEPOBUX OCBITHIX pecypcis.

KomnnekcHe [OCMIMKEHHS 3a3HAYEHWX HEBMPILLEHMX acnekTiB € HeoOXigHOKW nepefyMOBOK Anis
pO3p0obNeHHS €PEKTUBHOI METOAMYHOI CMCTEMW TEXHOMOMYHO 30ara4yeHOro HaBYaHHA AHrMINCHKOI MOBM
ManbyTHix 6akanaspiB-ninoTiB.

Memoto cmammi € KOMMNIEKCHe BMBYEHHA Ta CUCTEMATU3aUis CyvyaCHWX TEXHOMOri HaBYaHHS
aHrninceLKoi MoBm Ans Gakanaspi-ninoTiB y 3aknagax NbOTHOI OCBITU, 0BIPYHTYBaHHSA IXHEOT €hEKTUBHOCTI Ta
BM3HAYEHHS ONTUManNbHUX LUNAXIB IHTErpavii iHHOBaLiNHUX METOZIB B OCBITHIN NpoOLEC 3 METO 3abe3neyeHHs
BiANOBIAHOCTI MOBHOI MiArOTOBKM MalbyTHIX NifOTIB MiXXHAPOAHUM CTaHZapTam MoBHOI komneTteHTHocTi ICAO.

[ns focsArHeHHs nocTaBneHoi MeTu nepesbayeHo BUKOHAHHS TakuX 3aBAaHb:

1. MNpoaHanisysaTi cneuudiky aHrmincbkol MoBK Sk 6a30BOI HaBYaMbHOI AUCUMANIHK Y NPOGECINHIN
nigrotoBui ninorie Ta Bumorn ICAO [0 piBHS MOBHOI KOMMETEHTHOCTI aBiaLiHMX haxiBLyB.

2. CnctemaTuayBaTi CydacHi TEXHOMONT HAaBYAHHS aBiaLliiHOT aHrINCbKOI MOBM, 30KpeMa BipTyaribHy i
[OMNOBHEHY peanbHiCTb, CUMYNALiNHI MeToauky, MOBINbHI JoJaTKW, TEXHOMOri LUTYYHOTO iHTEneKTy Ta
enemMeHTU renmidikadii.

3. Bu3HaunTK eheKTUBHICTb iHHOBALNHWUX METOAIB Y (HOPMYBaHHI MPOMECINHO OPIEHTOBAHWUX MOBHMWX
KOMMNETEHTHOCTEN CTYAEHTIB-NINOTIB 3aKnagiB NbOTHOI OCBITU.

4. ObrpyHTYBaTW IiHTErpOBaHWM nigxig 4O NOeAHAHHS (haxoBOi Ta MOBHOI MIAFOTOBKMA  LUMISIXOM
BMPOBAKEHHS aBiaLliiHOTO KOHTEKCTY B YCi KOMMOHEHTU HaBYaHHS aHIMINCHKOT MOBMW.

5. OKpecnuT NepcnekTUBHI HanpsiMU  NOAANbLUMX HAYKOBMX OOCMIMKEHb Yy ranysi TEXHOMOrYHO
3barayeHoro HaB4YaHHs aBiaLiHOT aHrNINCLKOI MOBM.

Il Mamepian i Memodu docnioxeHHs

Y npoueci AoCMimKEHHS 3aCTOCOBAHO KOMMNEKC B3aEMOLOMNOBHIOBAIbHIX METOZIB, WO 3abe3neynnm
LOCSATHEHHS NOCTaBNEHOI MeTW Ta peanisalito BU3HaYeHUX 3aBAaHb.

TeopemuyHi Memodu BKMOYanu:

— CUCTEMHUI aHarni3 HOPMAaTUBHO-MPABOBUX AOKyMeHTIB MixHapoaHOI opraHisauil LMBINbHOI asiali
(ICAQ) Ta YMHHMX OCBITHIX CTaHOAPTIB YKpaiHu, SKi pernameHTyTb NiAroToBKY NinoTiB;

— NOPIBHANBHUIA aHani3 TPaAMLNHKX | IHHOBALIMHMX TEXHONOTIN HAaBYaHHS aBialliiHOT aHrMINCLKOT MOBM;

— CWHTE3 BITYU3HSHOMO Ta 3apybiXHOro AO0CBILY BMPOBaKEHHS LMPOBUX OCBITHIX IHCTPYMEHTIB Y
npoLec MOBHOI NiAroToBKM aBiaLiHWX (haxiBLiiB;

— y3ararnibHEHHs1 HaykoBWMX MigxodiB [0 (hOpMyBaHHS NPOMECIMHO OPIEHTOBAHOI  iHLLIOMOBHOI
KOMYHIKaTMBHOI KOMNETEHTHOCTI ManbyTHiX NinoTis.

Emnipuyni memoOu nepepbadany BWBYEHHS Ta y3aranbHEHHS MeJaroriyHoro AOCBiAY BUKNAZaHHS
aHrnincbkoi MoBu B KpemeH4yLbKOMy ITbOTHOMY KOMeXi XapKiBCbKOrO HauiOHanbHOro YHiBEpCUTeTY
BHYTPILLHIX CNpaB, a TakoX aHari3 pe3ynbTaTiB yNpoBaKeHHS iIHHOBAL|IHIUX TEXHOSIONN Y HaBYaNbHUI NpoLec
3aKnafiB NIbOTHOI OCBITH.

Memodu 06pobku iHghopmauyii OXONMBanNW KOHTEHT-aHani3 HaykoBuX MyOmMikauii BITYMSHAHWX |
3apybixHux gocnigHukis 3a nepiog 2010-2024 pokis, cuctemaTi3aLliio Ta KnacudikaLito Cy4acHUX TEXHOMOTiN
HaBYaHHS aBiaLliiHOT aHrNINCbLKOI MOBM.
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MeToL0MOrYHOK OCHOBOK JOCHIIMKEHHS CMyryBanuM KOMNETEHTHICHUA Migxia 40 MPOdeCiHoI OCBITH,
NPUHLMIY NPOCECINHO OPIEHTOBAHOMO HAaBYaHHS IHO3EMHUX MOB, KOHLIENLLT LMdpoBi3aLlil OCBITHLOrO NpoLEcy,
a TakoX MiXXHapOAHi CTaH4apT MOBHOI NiArOTOBKYW aBiaLlinHux daxisyis, 3okpema Bumorn ICAQO wwoao MOBHOI
komneteHTHOCTi (ICAO Language Proficiency Requirements).

MaTepianamm gocnimkeHHs ctanu HopmaTtueHi sokymeHT ICAQ, 3okpema Manual on the Implementation
of ICAO Language Proficiency Requirements [12], OCBiTHI cTaHgapTW YKpaiHu 3 MigroToBKM NifioTiB, HAYKOBI
npavj BITYN3HSAHMX i 3apyBKHIUX Y4EHUX Y rany3i METOAMKM BUKMaLaHHS aBiaLliiHOT aHrMiNCbKOT MOBK, @ TaKoX
NPaKTUYHWIA JOCBIS YNPOBAIXKEHHS IHHOBALMHMX OCBITHIX TEXHONOrN Y KpeMeHYyLIbKoMy NbOTHOMY KOMemxXi.

Fnobanisauis asiauiHOi ranysi Ta MiXHApOQHWA XapakTep NOBITPSHWX NEpeBe3eHb 3YMOBMIOIOTH
06’ekTuBHY NOTPeby y BUKOPUCTaHHI YHihikoBaHOI MOBM NPOCECINHOI KOMYHIiKaLlil. AHriicbka MoBa Habyna
cTaTycy CTaHAapTHOI MOBW CRifKyBaHHA B aBialil, WO oilinHO 3akpinneHo MikHapo4HOW OpraHisaliero
uwmBinbHoi agiauii (ICAO).

BignosigHo fo sumor ICAQ [12], aBiauiiHWi nepcoHarn, 30Kpema NinoTy, ki BUKOHYOTb MiKHAPOAHI
peincK, Mae BONOLITU aHIMINCbKO MOBOK Ha PiBHI, 4OCTaTHBOMY Ans 6e3nevHoro BeaeHHs padioobmiHy Ta
e(PeKTUBHOI B3aEMOSIi B CTAHAAPTHUX | HECTAHAAPTHUX CUTYaLlisiX. 3rigHO i3 LLECTUPIBHEBOID LIKANOK MOBHOI
komneteHTHocTi  ICAO, ninotu MiKHapoAHUX peiciB  3000B’A3aHi  MPOAEMOHCTPYBATH  LLOHAUMEHLLE
MiHiManbHWUA onepawiHui piBeHb — piBeHb 4 [6].

HaByaHHs aHrmicbkoi MOBM B 3aKnagax JIbOTHOI OCBITU BUCTYMae He NMLLE CKNagHWKOM OCBITHbOMO
npouecy, a 1 OOHUM i3 KNOYOBMX YMHHWKIB 3abesneyeHHs Gesneku MnonboTiB, OCKINbKM €eKTUBHICTb
KOMYHiKaLlil Mix ninoTom i gucnetyepom 6e3nocepeaHb0 BNIMBAE HA ONEPATUBHICTD | KOPEKTHICTb MPUAHATTS
pilleHb B yMOBax AediunTy yacy Ta NigBULLEHOrO NCUXOEMOLLIMHOTO HAaBAHTaXEHHS.

ABialliiHa aHrnincbka MOBa XapakTepu3yeTbCH HU3KOKW CreundiyHNX O3HaK, SKi  3yMOBIIIOTb
0c00NMBOCTI METOAMKN Ti BUKNAAaHHs, a came:

— CTaHAapTM3oBaHa (hpaseonoris pagioodbmiHy, LWo nepeadadae BUKOPUCTaHHS 0OMexXeHoro Habopy
YHichikoBaHMX hpa3 i TepMiHIB y TUNOBMX CUTyaLisiX NOMbOTY 3 METOK MiHiMi3aLii pU3nKy HEOOHO3HAYHOro
THyMayeHHs NoBiAOMMEHD;

— 3araribHa aHrmnincbka MoBa A9 HECTaHAAPTHUX CUTYaLil, sika 3abesnedye MOXIMBICTb afeKBaTHOI
KOMYHiKaLil y BUNagKax, Korm 3aCTOCyBaHHs CTaHAAPTHOI (opaseosoril € HeJOCTaTHIM;

— cneuianisoBaHa TEXHIYHA TEPMIHOMOris, MOB'si3aHa 3 KOHCTPYKTUBHWMK  OCOBNMMBOCTSMM  Ta
ekcnnyaTawieto NOBITPSIHUX CyAEeH, HaBiraLinHUMK npoLecammn il METEOPOONYHUMM YMOBaMM;

— NiABMLLEHI BUMOTX A0 TOYHOCTI Ta ONEPaTMBHOCTI MOBMEHHS, L0 3YMOBMIOKTb HEOBXIAHICTb YiTKOrO,
NaKOHIYHOrO Ta LUBUAKOrO 0BMIHY iH(hopMaLli€to.

Y cbyHaameHTanbHux gocnigxerHsx D. McMillan [15] HaronowwyeTbes, WO aBialiiHa aHrnincbka MoBa sk
lingua franca mixHapogHoi aBiauii nepegbayae He NULWE 3aCBOEHHS CTaHAAPTU30BaHOI dpaseororii, a
CPOPMOBaHICTb 34aTHOCTI A0 THYYKOI MPOCECIMHOI KOMYHiKaLii B yMOBaX KyNMbTYPHOTO Ta MiHIBICTUYHOIO
Pi3HOMaHITTS rnobanbHOro asiaLlitHoro NPoCTopy.

Il Pesynbmamu

CyvacHi TexHonoril HaBYaHHS BiAKPMBAOTb HOBI MOXIMBOCTI AN €PEKTUBHOTO OnaHyBaHHs aBiauinHOI
aHrnincLKkoi MOBM ManbyTHIMM ninotTamu. |HTerpauis UndpoBKX IHCTPYMEHTIB, BipTyanbHOIi peanbHOCTI,
CUMYNATOPIB Ta IHTEPAKTUBHUX METOAMK JO3BOMNSE CTBOPUTU NPOMECINHO-OPIEHTOBAHE MOBHE CEepeaoBMLLe,
MakcManbHO HabnkeHe 40 peanbHUX YMOB BUKOHAHHS MOMbOTIB.

CyuacHi niHrachoHHi kabiHeT obnagHaHi creLiani3oBaHUM nporpaMHAM 3abe3neyeHHsM, Lo J03BONSE
MOZernoBaT cuTyauii  pagdiooOMiHy, 3anucyBaTW Ta aHanisyBaTW MOBMEHHS CTYAEHTIB, 3AiiCHI0BaTM
aBTOMAaTM30BaHy OLHKY BMMOBM Ta IiHTOHaUil. IHTEepakTuBHI ayaio-BiyanbHi Matepiann 3abesnevytoTb
3aHypeHHs y npodiecinHe MOBHe CepefoBuLie Ta CrpUSIOTb PO3BUTKY HABWYOK ayAiloBaHHS B YMOBaX,
HabMVKEHNX O peanbHuX.

TexHonorii BiptyansHoi (VR) Ta fonoBHeHoi peanbHocTi (AR) CTBOPIOKTL YHiKanbHi MOXNMBOCTI Ans
KOHTEKCTYyanisoBaHOro HaB4aHHs MOBM [7].
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BiptyanbHi cumynatopu kabiHu ninota 3 iHTErpoBaHuMKU MOAYNsSMKU  padioobMiHy [[O3BONATH
NPaKTUKyBaTW aHIMICbKy MOBY B YMOBaXx, LU0 IMITYIOTb peasnbHuie NoniT. EkcrnepuMeHTanbHi JOCHIMKEeHHS
NATBEPMAXKYIOTh, LLO BUKOPUCTaHHS VR-cuMynsaTopis Ans BignpawtoBaHHs pagioobMmiHy nigsuLLye eekTUBHICTb
HaBYaHHs Ha 35-40% NOpPIBHAHO 3 TpaauMLinHUMK MeTodamu [14].

MobGinbHi TexHonorii 3abe3nevyloTb MOXIMBICTb HEMEPEPBHOMO HaBYaHHS M03a Mexamut ayauTopii.
CrevjianiaoBaHi fOAATKM ANs BUBYEHHS aBiaLjiHOI aHrIiNCbKOT 403BONAIOTL CTYAEHTaM-MiNoTaM NpakTuKyBaTu
MoBY B Oyab-sikuin yac Ta B Byab-skomy Micli. dopmaT MikpoHaBYaHHs (KOPOTKI HaBYamnbHi MOZYMi TPUBANICTHO
5-10 xBunuH) ocobnmBo eeKTMBHWA ANS 3anam'aTOBYBaHHS TepMiHoMorii Ta dpaseonorii. JocnimkeHHs
MOKa3yHTb, WO PErynsipHe BUKOPUCTaHHS CriewjianizoBaHnx MobinbHUX AoAaTKiB 36inbLUye Yac NpakTKM MOBK
Ha 40-50% Ta cnpusie KpaLloMy 3anam'aToByBaHHIO aBialiiHoi TepMiHosorii [18].

CyuacHi asiavjnHi peHaxepu (FNPT — Flight Navigation Procedure Trainer, FTD — Flight Training Device,
FFS — Full Flight Simulator) iHTerpytoTbCsi 3 MOAYNsMM MOBHOI NiArOTOBKY, LLO [JO3BONSIE NOEAHYBATU HAaBYaHHS
NiNOTyBaHHS 3 NPaKTUKOK PagiocobMiHy B MakcMarbHO peanicTuyHux ymoBax [7]. Take noeaHaHHs 3abeanevye
(POpPMYBaHHS KOMMIIEKCHWUX HABWYOK, KOMW KOMYHIKaLis aHrMiNnCbKOK MOBOK CTae MPUPOLHUM KOMMOHEHTOM
BUKOHAHHS MOMbOTHOIO 3aBLaHHs.

MikHapogHa opraHisauisi LMBINbHOI aBialii BCTAHOBWUMA LWKasy OLiHIOBAHHS MOBHOI KOMMETEHTHOCTI
ninoTis BiAg 1 40 6 piBHS, A€ MiHIMANBHUM NPUAHATHUM ANS MXXKHAPOAHWX MOMbOTIB € 4 piBeHb (onepawinHui)
[7]. MigroToBKa CTYOEHTIB NbOTHUX KOMEZXiB NOBUHHA OPIEHTYBATUCS Ha [OCATHEHHS LOHAWMEHLLE LbOoro
piBHA. AZanTUBHI CUCTEMU HaBYaHHA [0O3BONSKOTH MEPCOHani3yBaT OCBITHIA MPOUEC BIiAMOBIAHO A0
iHaMBigyanbHUX noTpeb CTyaeHTiB Ta 3abe3neunTy LinbOBY NIArOTOBKY A0 CKMagaHHS OMiLiMHMX TECTiB
ICAO [16].

Mpocpecop [esin MakminaH, auvpektop LleHTpy AocnimKkeHb aBialiiHOl aHrMiNCbKOI MOBK  Mpu
YHiBepcuteTi KpeHding (BenukobputaHis), OAWH i3 NPOBIAHMX CBITOBWX EKCMEPTIB y ranysi NiHrBiCTUYHOI
NiQroToBKW aBiaLiHUX (baxiBLiB NPOMOHYE IHTErpoBaHy MoAesSb HaBYaHHSA asialiHOI aHIMINCLKOT MOBHU, LLO
noegHye TpaguuinHi Ta iHHoBauinHi nigxogn [15]. L mogenb nepenbavae n'aTb B3aEMOMNOB'A3aHMX
KOMMOHEHTIB:

1. basoBa niHrBiCTMYHA NigroToBka — POPMyBaHHS PyHAAMEHTaNbHUX MOBHUX HABMYOK 3 aKLEHTOM Ha
aBiaLlinHy TepMiHOMOrito Ta (hpa3eosorito.

2. KOHTEKCTHO-3anexHe HaBYaHHS — criewianisoBaHi MO4yIni, OPIEHTOBAHI Ha KOHKPETHI reorpadidHi
perioHn Ta TUNW onepawin.

3. EMOUiNHO-iHTeNneKkTyanbHnin KOMNOHEHT — PO3BMTOK 3L4ATHOCTI PO3Mi3HABaTM EMOLiHI CTaHW 3a
rOfI0COBUMM XapaKTEPUCTUKAMU.

4. CueHapHe MOesnoBaHHA — TPEHYBAHHS B YMOBAX Pi3HOMAHITHUX KOMYHIKATUBHUX CLeHapiiB,
PO3pobNEHNX Ha OCHOBI aHanidy pearnbHUX CUTYaLiil.

5. |HTerpoBaHa npakTuka — NOEAHAHHA MOBHOI MIArOTOBKM 3 TPEHAXKEPHUMM 3aHATTAMM Ta peasibHUMM
NonbLOTaMMm.

MigrotoBka 6akanaBpiB-ninoTiB NOTpedye KOMNMEKCHOO Migxoay, WO NOeAHYE LUMPPOBI IHCTPYMEHTH 3
TPaaULiNHUMK METOAMKAaMM 415 (hOPMYBaHHS NPOMECINHOT iHWOMOBHOT KOMMNETEHTHOCTI.

OcobnuBy LUiHHICTL AN ManbyTHIX NINOTIB MawTb BiAEOKOH(EPEHLUi, WO MOAENKTL pearnbHi
KOMYHIiKaTUBHI CWTyalii Ta [4O3BONSKOTb MPaKTMKYBaTM (DaxoBy aHrMiNCbKy B yMOBaX, HabMMXEHUX Ao
npodpecinHol aisnbHocTi [7].

[ns nigrotoBkW NINOTIB KPUTMYHO BaxXIMBWM € 3aCTOCYBaHHA POMbOBKX irop Ta CUMYNAUin, SKi
BiATBOPIOKOTL TWUMOBI CLEHapii aBialiiHOl KOMYHikaLii. IMiTauia pagioobmiHy M RinoToM i gucnetyepom,
MOZESIOBAHHA i B aBapiHUX CUTyauisx Ta iHWi haxoBi cueHapii 4O3BONATb CTydeHTam Habysatu
BNEBHEHOCTI Y BMKOPWUCTaHHI CTaHgapTHoi dpaseonorii IKAO Ta po3BMBaTM HaBWYKM CMINKyBaHHA B
HecTaHAapTHUX YMOBaX.

[MpoeKTHa LisNbHICTb, TBOPYI 3aBOAHHA Ta (PaxoBi AMCKYCIl @HMINCHKOK MOBOK CMPUSIOTH PO3BUTKY
KPMTUYHOIO MUCIIEHHS Ta konabopaTuBHIX HaBUMYOK ManbyTHix ninoTis [7]. Taki popmu poboTv BAOCKOHAMOWTL
30aTHICTb 3aCTOCOBYBATM @HIIIINCHKY MOBY K B TEXHIYHUX, TaK i B MDKKYNbTYPHUX NPOCECIMHUX KOHTEKCTAX.

BrpoBagXeHHs CUCTEM Ha OCHOBI LUTYYHOrO IHTEMEKTY Ta cheyjanisoBaHunx 4aT-b0TiB [03BONSE
aBTOMaTM3yBaTW NPOLLECH NEPEBIPKMA 3HaHb Ta 3a6e3ne4nTi MUTTEBII 3BOPOTHWI 3B'A30K [1].
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Ocobnueo eekTnBHUMY € Al-HCTPYMEHTM ANS TPEHYBaHHS BUMOBM Ta PO3BUTKY HABMYOK ayLitOBaHHS,
WO Mae BupilanbHe 3HaveHHs ans asiauinHoi 6e3nekn. CyvacHi Al-cuctemu 3aatHi aHanisyBaT BUMOBY,
HafaBaTW NepcoHani3oBaHi pekoMeHaaLii Ta aganTyBaTy HaBYanbHU MaTepian BignoBigHO 4O iHAMBIZYaNbHUX
notpeb cryaeHTa [19].

OHnaiH-TeCTyBaHHS Ta CrnevljaniaoBaHi TPEHaXepu CTBOPKOKTb MOXMMBOCTI AN CaMOCTIAHOM
MOHITOPUHIY NPOrpecy B onaHyBaHHi MoBW. OTpUMaHHS pe3ynbTaTiB OLiHIOBaHHS B PeXWUMi peanbHOro Yacy
nigBuLLye MOTWBALLitO CTYLEHTIB Ta CNpusie (POPMYBaHHIO HAaBUYOK CaMOKOHTPONH.

l'eMMudpikaLis K negaroriyHa TEXHOMOrS AEeMOHCTPYE BUCOKY €PeKTUBHICTb Y NiABMLLEHHI MOTMBALlil
CTYZEHTIB-NINOTIB 40 BUBYEHHS aHMMIACHKOI MOBW. EnemeHTy rpu (6anw, piBHi, LOCArHEHHS, Tabnuui nigepi)
aKTUBI3YKOTb BHYTPILLHIO MOTWBALt0 Ta CTBOPKOKTb KOHKYPEHTHE CEpedoBMLUE, LIO CTUMYMOE OO0 BinbLu
IHTEHCMBHOIO HaBYaHHs [19].

JTbOTHI KOneKi aKTUBHO BUKOPUCTOBYHOTb PIHOMAHITHI irpoBi TEXHONOTT 4115 HABYaHHS aHrNINCLKOT MOBY
ManByTHiX ninoTis, Lo gonomarae po3BMBaTh MOBHI HaBUYKM B NPOCGECINHOMY KOHTEKCTI [2]:

— PYXIUBI irpy aKTUBI3YIOTb YBAry CTYZEHTIB Ta MOKPALLYOTb (DOHETUYHI HABUYKM.

— irpu-3maraHHsi NPOBOAATLCS Y KOMaHAHOMY popMaTi, ie YHaCHUKA BUKOHYIOTb 3aBAaHHS 3 NEKCUKK,
e(EKTUBHO 3aKpiNOKYM CIIOBHWUKOBMIA 3anac.

— HaCTiMNbHi Ta CMNOBHMKOBI Irpu BKITOYAOTb KPOCBOPAM, aHarpamu, siki TPEHYTb JIEKCUYHI HaBUYKM,
opdorpadito Ta rpamaTiky.

— KOMM'IOTEPHI irpy Ta IHTEPaKTUBHI CUMYNALIT MOAENIOTL aBiauiiHi KOMYHikaLii Ta poboui cutyauii,
NigBMLLYIOYM MOTWBALLitO CTYLEHTIB.

Taki irposi nigxoau 3abesnevytoTb Haratopasose NOBTOPEHHS MOBHOTO Matepiany, CnpusitoTb PO3BUTKY
CMOHTAHHOTO MOBIIEHHS B CUTYaTUBHOMY KOHTEKCTI, MiATPUMYOTb 3aLikaBMeHICTb CTYAEHTIB i CTBOPIOKOTH
YMOBM, MaKCcUMaribHO HabnuxeHi 4O peanbHOro NpodecinHoro ChinkyBaHHs.

CyvacHi aBiaLjiHi Konegxi akTUBHO BMPOBaKYHOTb HOBITHI TEXHOMONT ANS BUBYEHHS aHTMINCHKOI MOBY
ManbyTHiMmM ninoTamu. Cepen OCHOBHUX TEXHOMOTIYHKX pilleHb [9]:

— MobinbHi gogaTku ans BuBYeHHs moBu (Duolingo, Babbel, Memrise), siki NponoHyOTb iHTEPaAKTUBHI
BMpaBu 3 irpPOBUMU eflEMEHTaMM.

— pi3HOMaHITHI OHManH-pecypcy, Bkovatoun nnatopmm YouTube, Coursera Ta Khan Academy, siki
HaZarTb JOCTYN 40 BENWKOI KifIbKOCTI Bij€OYPOKIB.

— BipTyarbHi 3aHATTS Yepe3 nnatdopmu Zoom, Skype Ta Google Meet, siki 3abeanedytoTb iHTEpaKTUBHE
CMiNKyBaHHS.

— ayfdiomarepianu, nigkacTu Ta aygiokHUMM 3 NPOeCinHOT TeMaTWKWN PO3BMBAKOTL HABUYKM CIPUAHATTS
MOBM Ha CIyX.

— MyNbTUMEAIMHI  HaBYarmnbHi NporpaMuM Ta ENeKTPOHHI MIAPYYHUKM  MICTATb  TPeHaxepu [ans
BigNpaLoBaHHS NEKCUKMW, rpamMaTku, BUMOBM.

— 3MilwaHe (blended) HaB4aHHA NOEAHYE TPAAULINHI ayAUTOPHI 3aHATTS 3 AUCTaHLiIMHUMK hopmaTami.

— NMPOEKTHA LiSNbHICTb, POMNbLOBI Irpy Ta IHTEPAKTUBHI 3aBAAHHS [al0Tb MOXIMBICTb BignpaLb0oByBaTH
NpodecinHi cLeHapii.

IV 06z2060peHHs

PesynbTaTu HawWoro [OCMIMKEHHS Y3rogXylTbCA 3 BUCHOBKaMM 3apyOiKHWX HayKOBLIB  LOAO
€(PEKTUBHOCTI LIMPPOBMX TEXHOMOTIH Y HABYAHHI aBiaLiHOI aHrnincbkoi Mosu. JocnimkeHHs [14] nigTBepaxye,
wo VR-cumynsii niguLLyoTb ePEKTUBHICTb HaBYaHHS Ha 35-40%, LLO KOPESTIOE 3 HALIMMM CIOCTEPEKEHHSMY
BNPOBaKeHHs NofibHNX TexHonorii y KpemeH4yLbKoMy NbOTHOMY KOneaxi.

BogHouac, Ha BigmiHy Big OinblIOCTi 3apybiKHUX AOCMIMKEHb, SKi 30CEPEMKYIOTHCA Ha OKPEMMX
TEXHOMOTiSX, Hale AOCNIMKEeHHS NPOMOHYEe KOMMMEKCHUA Nigxid A0 iHTerpauii pi3HOMaHITHUX LMgpoBMX
IHCTPYMEHTIB y €AuHy cucTeMy HaBuaHHs. Llen nigxig signosigae iHTerposaHin mogeni McMillan [15], ane
afanToBaHWii 4O cneumndikv BITYN3HSAHUX NbOTHUX HABYaNbHUX 3aKNagiB.
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CyuacHi cTygeHTH, SK npefcTaBHWKM nokoniHHa “digital natives", noTpebyioTb AMHaMiYHMX Ta
PI3HOMaHITHUX POPM HaBYAHHS. IHTErpaLlis rafpKeTiB, IHTEPaKTUBHIX 3aHATb Ta OHIIANH-PECYPCIB Y HABYaNbHUN
NpOLEC BiANOBIAAE iXHIM OYiKyBaHHSM Ta KOTHITUBHAM OCOBMBOCTAM, LLO POOUTL 3aCBOEHHS aHTMINCLKOT MOBY
BinbLl egekTUBHAM Ta Npueabnvemm [4].

3aCToCyBaHHSA Cy4acCHUX TEXHOMOrMYHWX pilleHb Y MOBHINA NigroToBLi MINOTIB crpusie HopMyBaHHIO
BMCOKOKBaNi(hikoBaHWX, KOHKYPEHTOCTPOMOXHWX (haxiBuiB. [HHOBALjiHI Nigxoau [O HaBYaHHS PO3BMBAKOTH
afanTUBHICTb Ta rHYYKICTb MUCNEHHS, LLO [JO3BOMSE BUMYCKHUKAM LUBWUAKO NPUCTOCOBYBATUCS 4O ANHAMIYHNX
3MiH y NpochecinHoMy CcepesoBHLL.

OcobnuBy LiHHICTb NpeaCcTaBnsaTL TEXHOMOI, WO A03BONATL MOLENOBATY peanbHi poboui cuTyauii,
3 AKAMM NiNOTK CTUKAKTLCA Nif Yac NonboTiB. BipTyanbHi cumynsuii, cnevjianisoBaHi nporpamm Ta iHTepaKkTUBHI
TPEHAXEPU CTBOPIOKOTL CepefoBHLLE A1 MPAKTUYHOO 3aCTOCYBaHHS aBiaLiHOI aHrNiNCHKOT MOBM B KOHTEKCTI
NpodecinHol AianbHOCTI. Lle Mae kntoyoBe 3HauyeHHs Ans 3abesneyeHHs 6e3nekn nonboTiB Ta eheKTUBHOI
B3aeMOZil B MiKHapO4HOMY aBialitHOMYy MpOCTOpi, Ae uiTKa Ta OfHO3HAa4yHa KOMYHIKalis € XXMTTEBO
HeobxigHoto [10].

TexHonoriYHi iHHOBALil 3HAYHO MIABULLYIOTb PiBEHb 3a5Ty4eHOCTI CTYAEHTIB 4O HaBYanbHOMo NpoLecy.
|HTEPaKTUBHWI, AMHAMIYHWIA XapaKTep Cy4acHUX OCBITHIX TEXHOMOr pOBUTL BUBYEHHS aHIMINCHKOT MOBY BirlbLu
3ax0ONnMBMM i peneBaHTHUM AN ManbyTHiX ninoTie. EnemeHTV reimicikallii, MUTTEBUIA 3BOPOTHUI 3B'A30K,
HAOYHICTb Ta MOXNMBICTb BIACTEXYBATU BNACHWUA MPOrPEC CTUMYIIIOIOTL BHYTPILLHIO MOTWUBALLi0 CTYAEHTIB Ta
3a0X04Y0Tb iX 40 aKTWUBHOI y4acTi B OCBITHBOMY MPOLEC], WO CYTTEBO NigBULLYE E(EKTUBHICTb 3aCBOEHHS
maTtepiany [3].

He3Baxatoun Ha O4eBWaHI nepeBaryt iHHOBALLIHUX TEXHOIONIN, BAPTO 3a3HAYUTX NEBHI OOMEXEHHS iX
BrpoBamkeHHs. [lo-neplue, BWUCOKI (iHAHCOBI BUTpaTM Ha npuabaHHs Ta 0OCYyroByBaHHS Cy4acHOro
obnagHaHHsa (VR-cumynaTtopis, aBiauiiHUX TpeHaxepiB 3 MOBHUMM MOAYNsmMu) MOXyTb Oyt Bap'epom ans
BaraTb0x HaBYanbHuX 3aknagis. Mo-apyre, HeOOXIAHICTL NOCTIMHOMO NiABULLEHHS KBanidikayil BUKNagadis ans
e(EKTUBHOTO BUKOPUCTAHHS HOBKX TEXHONOrA NoTpebye 40AAaTKOBKX pecypeiB Ta yacy.

Kpim TOro, Baxnmeo niaTpuMyBaTh 6anaHc Mixk BUKOPUCTAHHSM LMGPOBKX TEXHOIONN Ta TPaaULinHAMK
MeTodamu HaB4aHHS. HagMipHa 3anexHICTb Bif TEXHOMOrA MOXE NPU3BECTU A0 3HWKEHHS HABWUYOK XWBOrO
CMIMIKyBaHHS, LU0 € KPUTUYHO BaXIMBWUM 4SS MINOTIB Y CUTYaLSIX, KON TEXHIYHI 3aC0BW KOMYHIKaLii MOXYTb
BigMOBUTH.

PesynbTaTti JOCHIMKEHHS MAOTb NPAKTUYHE 3HAYEHHS AN NMbOTHWUX HaBYanbHWX 3aknagiB YKpaiHu, ki
nparHyTb NiABULLMTY SKICTb MOBHOI NiArOTOBKM CBOIX CTYAEHTIB BiANOBIAHO 40 MixHapoaHux ctangapTis ICAO.
3anponoHOBaHWUA KOMMMEKCHUA Migxig 4O iHTerpauii CyqacHuX TexHororin Moxe OyTu agantoBaHun Ta
BMPOBAKEHUI B iHLLIMX TbOTHUX KONekax Ta akageMisix.

OcobnuBo LiHHUM € OCBig KpeMeHuyLbKoro nbOTHOrO Konemky LOAO MOETanHOro BMPOBAMKEHHS
IHHOBAL|IMHMX TEXHOITONIN 3 ypaxyBaHHSAM HasBHUX PECYPCIB Ta cneuyudiki nigrotoBku ninoTie. Lien gocsig Moxe
CRyryBaT MOZENI0 ANS iHWKX HaBYarbHWX 3aKnagiB, siki NnaHylTb MOAEPHi3aLilo CBOIX NporpaM MOBHOI
MiaroTOBKY.

KomnnekcHe BNpoBagXeHHs! iHHOBALLiHUX TEXHOSIOTIN Y NPOLIEC HaBYaHHS aHrinCbKOT MoBM HakanaBpis-
ninoTis cnpusie (OPMyBaHHIO BUCOKOTO PiBHS NPOGIECINHO-KOMYHIKATUBHOI KOMMETEHTHOCTI, HeobXigHOI Ans
6e3neyHoi Ta eChEKTMBHOI AiSNbHOCTI B MiXKHAPOAHOMY aBiaLliiHOMy NpoCTOpi.

V BucHosku

[ligcymoBytouu pesynbTaTi JOCHIOXEHHS, BapTO 3a3HAYMTH, WO aHrMiNCbka MOBa € (PyHAAMEHTAIBHO
AMCUMNIIHOK Y MpOdieciHin niarotoBui 6akanaspiB-ninioTiB, OCKiNbkW BOHa 3abe3nevye 6esneyHy Ta
e(PEKTUBHY KOMYHIKaLlil0 B MiXXHApOAHOMY MOBITPSHOMY npocTopi. Cy4acHi TeXHONOrii HaBYaHHS BigKPUBaOTb
Be3npeLeaeHTHi MOXMMBOCTI AN1S MIABULLEHHS SKOCTI MOBHOI MigroTOBKM ManbyTHIX NinoTis.

BnpoBamKeHHs CUMyNATOPIB NOMbOTIB 3 AHIMOMOBHUM Pagioo6MIHOM Ta iHTEpPaKTMBHUX Mporpam
LEMOHCTPYE BMCOKY €(EKTUBHICTb Y (POPMYBaHHI MOBIIEHHEBMX HABWUYOK, HEOBXiOHWX AN NPOdeECiiHOi
KOMYHiKaLlil B aBiaLliiHOMy CcepefoBuLLi.

IHTerpauis uupoBUX IHCTPYMEHTIB, BipTyanbHOI peanbHOCTi, afanTUBHWX CUCTEM HaBYaHHA Ta
crevjani3oBaH1X MeTOAMK JO3BONSE:
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— CTBOPOBATU aBTEHTUYHE NPOECIMHO-OPIEHTOBAHE MOBHE CepeoBULLE.

— 3abe3neyyBaTu iHaMBIgyani3aLito HaBYaHHS BiANOBIAHO A0 NOTPED KOXHOrO CTyAEHTa.

— MOAENtoBATH Pi3HOMAHITHI KOMYHIKaTUBHI CUTYaLlil, BKIKOYa04M HeCTaHAApPTHI Ta CTPECOBI.

— 00'eKTMBHO OL|iHIOBATW MPOrpec CTYAEHTIB Ta iX FOTOBHICTb 40 NPOQECIHOI AiSNbHOCTI.

MobinbHi fogaTku Ta crewjianiaoBaHi OHNanH-NNaTopMu 3 aBiaLliHOT aHrMiNCbKOT MOBW 3abe3neyyoTb
MOXIMBICTb MOCTI HOT NPAKTUKM Ta CAMOCTINHOMO BAOCKOHANEHHS MOBIIEHHEBUX HABUYOK MalbyTHiX NinoTis.

KombiHyBaHHS TpaguuiiHWX MEeTOAMK 3 iHHOBAUiMHUMM TEXHOMOMISIMU  AEMOHCTPYE  HaMBHLLY
pe3ynbTaTUBHICTb Y NIArOTOBLI NINOTIB 4O CKNafaHHS MiXKHAPOAHWX iCMUTIB 3 asialliiHOI aHrmincbKol MOBM 3a
crangaptamu ICAO.

BuKopuCTaHHs TEXHOMONiN LUTYYHOrO iHTENeKTy AnS aHarni3y Ta KOpekuil BUMOBW NiNOTiB Mae 3Ha4HWN
noTeHLian Ans NigBULLEHHS YiTKOCTI paioKOMYHiKaLlii Ta 3MEHLUIEHHS PU3KKIB HEMOPO3yMiHb B eqipi.

lMojanbWwnin - PO3BUTOK TEXHOMOr HaBYaHHS aBialUiHOl aHrMiNCbKOi Mae  rpyHTyBaTMCA Ha
MiXOucUMniHapHOMY MigXo4i, TICHIM cninpaLi OCBITHIX 3aknagjiB 3 asialiHOK rany3silo Ta BMPOBAMKEHHI
IHHOBAL|IMHMX piLLEHb 3 YpaxyBaHHSM MiXXHApPOAHMX CTaH4apTiB 6e3nekn nonboTiB.

PesynbTatn [OCMIMKEHHS MiOTBEPIKYIOTb, WO KOMMMEKCHE 3aCTOCYBaHHA Cy4acHUX TEXHOMOii
HaBYaHHS aHIMINCbKOT MOBM € HEODXiAHOK YMOBOHO SKICHOI NigroToBKY BakanaspiB-ninoTiB, ki BigNOBiAaTUMYTb
MiXHapOZHUM CTaH4apTam MOBHOI KOMMNETEHTHOCTI Ta BUMOoram 6e3aneky nosboTiB y rnobansHOMY asialliiHomy
npocTopi.

lMepcnekTMBM noganblnX AOCHIMKEHb MONArawTb Y po3pobui iHTErpoBaHOI METOAWMYHOI CUCTEMM
TEXHOMOMYHO 30arayeHoro HaBYaHHA 3 YypaxyBaHHAM MCUXOMIHIBICTUYHUX OCOBMBOCTEN CNPUMHATTS
aBiaLiNHOI aHrNINCLKOT MOBW, @ TaKOX Y MPOBEAEHHI eMMipu4HUX JOCnimKeHb eqeKTUBHOCTI OKpPeMMX
TEXHOMOTN 3 BUKOPUCTAHHSIM KOHTPOMbHUX rpyn Ta oduilinHmx Tectis ICAQ.
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Abstract. The article addresses the problem of improving the effectiveness of studying ballistic motion within the
physics curriculum of higher education institutions under conditions of blended and distance learning. The purpose of
the study is to develop and substantiate a practical case for studying ballistic motion that integrates the theoretical
foundations of classical mechanics, computer modeling, and students’ research activities in order to foster subject-
specific and digital competencies. The research methodology is based on an inquiry- and modeling-oriented approach
to learning and involves a staged organization of educational activities, including problem formulation, theoretical
analysis, mathematical and computer modeling, performance of research tasks, critical analysis of results,
generalization, and reflection. Within the proposed case, classical equations of motion, principles of force
decomposition into projections, integration of differential equations, and structural modeling methods are employed,
followed by the implementation of the model in the Matlab Simulink environment. Particular attention is paid to
determining the initial conditions of motion and analyzing the influence of the launch angle, initial force, body mass,
and launch height on the characteristics of the trajectory. The results of the study consist in the development of a
comprehensive practical case that enables students to visualize ballistic motion, independently vary model parameters,
analyze the resulting trajectories, flight time, and range, and establish cause-and-effect relationships between physical
quantities. It is demonstrated that the use of computer modeling promotes a deeper understanding of the physical
nature of the phenomenon, enhances learning motivation, and activates students’ cognitive engagement. The
originality of the study lies in combining the classical analytical description of ballistic motion with its structural
representation and computer-based implementation within a single educational case, which makes it possible to
integrate physics, mathematics, and information technologies into a unified learning process. The practical significance
of the work lies in the possibility of using the developed case during laboratory and practical physics classes in face-
to-face, distance, and blended learning formats, as well as in the training of engineering and technical specialists. The
proposed approach can be adapted to different levels of students’ prior knowledge and used to modernize the
methodology of teaching mechanics in accordance with the competency-based approach.

Key words: physics education; inquiry-based learning; computer simulation; structural modeling; Matlab Simulink;
classical mechanics; projectile dynamics; STEM education; digital competencies; higher education, training students
in automation.

Po3pobka npakTUYHOro Kency 3 BUBYEHHA OanicTMYHOro pyxy

Ictromina H. M., KoHox I. C.

KpemeHuyLbkuit HavjoHanbHWi yHiBepcuTeT iMeHi Muxaiina Octporpagcbkoro, Kpemeruyk, YkpaiHa

AHoTauif. Y cTatTi po3rnaHyTo npobremy NiABULLEHHS eqEKTUBHOCTI BUBYEHHS TeMu BaniCTUYHOrO pyxy B Kypci
hiaukm y 3aknapax BULLOI OCBITW B yMOBaX 3MiLLAHOrO Ta AWUCTaHLHOTO HaBYaHHs. MeTot JocnimkeHHs € po3pobka
Ta 06rpYHTYBaAHHS NPaKTUYHOTO KENCY 3 BUBYEHHS 6aniCTUYHOIO PyXy, WO NOEAHYE TEOPETUYHI MONOXKEHHS KIacU4HOI
MexaHiki, KOMM'IOTEPHE MOAENIOBAHHS Ta [OCTIOHMLBKY OisnbHICTb 3006yBadiB OCBITM 3 MeTO (hOpMyBaHHS
npeaMeTHUX | LMpoBKUX KoMNeTeHTHocTel. MeToponoris  [OCRIMKEHHS TPYHTYETbCA Ha  OOCHiAHULBKO-
MOZEenoBanbHOMY Migxodi [0 HaBYaHHA Ta BKMKOYAE MOETanHy OpraHiauilo HaByambHOI GisnbHOCT: npobremHy
MOCTaHOBKY, TEOPETMYHE OmnpaLoBaHHS MaTepiany, MaTemaThiHe W KOMM'IOTEpPHE MOAENIOBAHHS, BUKOHAHHS
[OCTIOHWLBKNX 3aBOaHb, KPUTUYHWUIA aHani3 pesynbTarTiB, y3aranbHeHHS Ta pedirekcito. Y Mexax Kercy BUKOPUCTaHO
KNnacuyHi piBHSHHS PyXy, NPUHLMNM PO3KNafaHHS CWUN Ha NPOeKLi, iHTerpyBaHHs AudepeHuianbHUX piBHSHL Ta
MeTOAM CTPYKTYPHOTO MOZENIOBAHHS 3 MofanbLUo peanisayjieto mogeni B cepenosuli Matlab Simulink. Ocobnuey
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yBary NpuaineHo BU3HAYEHHI0 NOYATKOBMX YMOB PyXy, aHanidy BNnMBY kKyTa Kuaka, NOYaTKoBOI CUMW, Macu Tina Ta
BUCOTW CTapTy Ha XapakTepucCTUKW TpaekTopii. PesynbraT AOCMIMKEHHS NOnAratoTb Yy CTBOPEHHI LinicHOro
NPaKTUYHOTO KeWcy, skuii fo3Bonse 3pobyBayam OCBITM BidyanisyBaT GaniCTUYHWA pyX, CaMOCTIMHO 3MIHIOBATH
napameTpy MOA€ni, aHanisyBaT OTPUMaHi TpaekTopii, Yac NonbOTYy Ta AanbHICTb Kuaka, a TakoX BCTAHOBMKOBATU
MPUYMHHO-HACNIOKOBI  3B'A3KM MK  (Di3WYHUMM  BennuMHamu. [lokasaHo, WO 3acTOCYBaHHS KOMM'OTEPHOMO
MOZENIOBAHHSA Crpusie rmubLIOMy PO3YMIHHIO (Di3NYHOI CYTHOCTI SIBULLA, MiABMLLYE MOTWMBALLO 4O HaBYaHHA Ta
aKTMBI3ye Ni3HaBanbHy LiAnbHICTb 3000yBadie 0CBITW. OpUriHaNbHICTL AOCAIMKEHHS NONArae y NOEAHAHHI KIacU4YHOro
aHaniTuyHoro onucy 6anicTUYHOrO Pyxy 3 MOro CTPYKTYPHUM NOLAHHAM Ta KOMMIOTEPHOI peanisauieto B Mexax
O[HOrO HaBYarbHOMO KEMey, Lo [03BONSE iHTErpyBaTh hidnky, MaTeMaTiKy Ta iHOpMaLiiHi TEXHOMOTT B 4NHWNA
HaByarnbHuUit npouec. MpakTnyHe 3Ha4yeHHs pobOoTK NOMNsArae y MOXMMBOCTI BUKOPUCTaHHS PO3pobrieHoro kency mig
yac npoBefeHHs NabopaTopHMX i NPAKTUYHMX 3aHATb 3 (i3UKN B OYHOMY, AMCTAHLIiHOMY Ta 3MilLlaHoMy chopmarax,
a TakoX Y NPOLIECi NiArOTOBKM (haxiBLB iHXEHEPHMX | TEXHIYHUX cneLianbHOCTER. 3anponoHOBaHWI niagxig Moxe ByTu
afanToBaHWA [0 Pi3HWX PIBHIB MiAroTOBKM 3400yBayiB OCBITM Ta BUKOPUCTAHWIA NS MOAEPHi3aLii MeToauku
BUKMagaHHS MeXaHiku BignoBigHO 4O KOMNETEHTHICHOrO Migxoay.

KnioyoBi cnoBa: ¢pisyHa OCBiTA; HaBYaHHS Ha OCHOBI [OCTIOHWLBKMX POGIT; KOMM'OTEPHE MOMENOBAHHS;
CTPYKTypHe MmopemoBaHHs; Matlab Simulink; knacuyHa MexaHika; auHamika cHapsgie; STEM-ocgita; LMpOBI
KOMMETEHLiT; BULLA OCBITa, HABYAHHS CTYZEHTIB aBTOMaTU3aLlii.

I Bemyn

3rigHo 3 [1] akTyanbHICTb PO3pObKN NPaKTUYHWX KEWCIB CYTTEBO 3POCTAE B YMOBAX BOEHHOIO CTaHy B
YKpaiHi, IKMiA CynpOBOMKYETLCS NOCTIMHUMM NOBITPSHUMU TPUBOraMK, 3arpo3amMm pakeTHUX Ta apTUEPINCEKNX
06CTpiniB, a TakoX 0BMEXEHHAMM OO0 NPOBEAEHHS O4HMX 3aHATb. OCBITHIN MPOLEC Y TaKMX YMOBaX 3a3HaB
ICTOTHUMX 3MiH [2] | fegani vacTiwe peaniayeTbes y GopmaTi 3milaHoro abo AUCTaHLUIMHOrO HaBYaHHs [3, 4, 5],
WO BUMarae MepeoCMUCIEHHS NIOXOAIB 40 BWKMNAZaHHA (isvku Ta MOWYKYy eqeKTUBHUX anbTepHaTuB
TpaguLinHUM NabopaTopHUM i MPakTU4HUM poboTam. Y Cy4acHUX yMOoBax PO3BMTKY OCBITW dedani BinbLioro
3HayeHHs HabyBae noegHaHHA hyHOAMEHTANbHOI TEOPETUYHOI MIArOTOBKM 3 MPAKTUYHOK OpiEHTaLjiern
HaBYarbHOro npouecy [6, 7, 8]. OcobnnBo Le CToCYeTbCA NPUPOAHUYO-HAYKOBUX AUCLUMNITIH, 30KpeMa qisnku
[9, 10], pe abcTpakTHi MaTemMaTUyHi MOZEN Hepiako cnpuimarTbes 3a06yBavaMn OCBITU SIK BigipBaHi Bif
peanbHMX NPOLECIB i MOBCAKAEHHOrO 4ocaiay. 3 iHWoro 6oky B yMOBax perynsipHux NnepepuBaHb 3aHATb Yepes
NOBITPsHI TpuBoM Ta nepebyBaHHA 3006yBaYiB OCBITU B YKPUTTAX 3MEHLLYETLCS MOXIUBICTb MOBHOLIHHOIO
BMKOPUCTaHHA (hi3nyHMX nabopaTopiit, AEMOHCTPALiMHOrO 06nagHaHHA Ta EKCNEPUMEHTANbHUX YCTAaHOBOK. Y
LbOMY KOHTEKCTi KOMMIOTEPHE MOAENIOBAHHS Ta MPaKTUYHI KEMCW Ha OCHOBI LM(POBUX IHCTPYMEHTIB
HabyBatoTb 0COBNMBOI 3HAYYLLOCTI, OCKIfbKM LO3BONSAOTH 3a6e3neunTi 6e3nepepBHICTb HaBYaNbHOro NpoLecy
He3anexHo Big MicLs nepebyBaHHSA y4aCHMKIB OCBITHBOrO NPOLECY.

OpfHieto 3 Takux Tem € HGaniCTUYHWIA pyx Tina, SKUi TpaguuiiHO BUBYAETHCS B MEXax KiHEeMaTuku Ta
AVMHaMIKK | pO3rnsaaeTbcs NepeBaxHo 3 NO3nLiN igeanisoBaHnx mogenei [11, 12].

Banictnymic pyx € BaxnmeumM isnyHUM sBuemM [13, 14], WO Mae WMPOKe 3aCTOCYBaHHSA B Pi3HUX
ranyssax Hayku i TexHiku: Bif MeXaHiku Ta aepoauHamiku O iHXeHepii, aBiauil, KOCMiYHUX TEXHOMOrii,
CNOPTMBHOI Hayku Ta BIiNCbKOBOI crpaBu. BogHouyac y mpoueci HaBYaHHS U TeMa 4YacTo 0OMeXyeTbes
PO3B'AA3yBaHHAM CTaHZAPTHUX PO3paxyHKOBWX 3adad, ki He opmyloTb Yy 3400yBadyiB OCBITU LjifiCHOrO
YSIBMEHHS NPO (i3NYHY CyTHICTb ABMLIA, PONb MOYATKOBMX YMOB, BMAMB 30BHILLUHIX YMHHWKIB i NpaKTU4YHE
3HaYeHHs OTPUMaHWUX pe3ynbTaris.

BukopuCTaHHs mpakTUYHOro keicy 3 6anicTUYHOMO pyxy B AMUCTaHUiMHOMY opmaTi [03BONsE
3po6yBayam 0CBITM CaMOCTINHO AOCiAKYBaTH (i3nyYHI NpoLecK, 3MiHIOBaTW NapaMeTpu MOAENI, aHanidyBaT
pesynbTaTti Ta pobuTi BUCHOBKN 6€3 HeOBXIAHOCTI (hi3n4HOT NPUCYTHOCTI B HaBYanbHil ayauTopii. Lie ocobnmneo
Ba)XNWBO B YMOBaX HeCTabiflbHOMO OCBITHLOIO CepeaoBuLLa, KoMK JOCTYN 4O HaBYaMbHUX pecypciB Moxe ByTu
0OMEXeHWN, a 3aHATTS NPOBOAATLCS acuHXPOHHO [15, 16]. Takox Taka po3pobka [O03BONSE aKTUBI3yBaTMH
nisHaBanbHy AisnbHICTb 3000yBaviB ocBiTW. 3anyyeHHs 300byBadis 4o Nobyaosn Mogdernei, aHanisy peanbHUX
isnyHMX cUTYyaLin, JOCTIMKEHHA BIAMIHHOCTEN MiX ifearni3oBaHUMW Ta peanbHUMKU YMOBaMu pyxy cripusie
NiABMLLEHHIO MOTWBALT A0 BUBYEHHS (I3NKM Ta (DOPMYBAHHIO HAYKOBOrO CBIiTOrnady. Kpim TOro, npakTuiHWi
KelC [O03BONSE afanTyBaT HaBYamnbHU MaTepian A0 Pi3HWX pPiBHIB MiArotoBku 3406yBaviB OCBITM Ta
peanisysaTu iHauBigyansHui nigxig [17, 18].

TakoX akTyanbHICTb PO3POBKM MPaKTUYHOTO KENCYy 3 BUBYEHHS BanicTUYHOrO pyxy 3yMOBMEHa
HeobXigHICTIO MOAepHi3aLii MeTodiB HaBYaHHA Di3nKM BILMOBIQHO 4O KOMMETEHTHICHOrO migxogy. CyyacHi
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OCBITHi CTaHZAPTH OPIEHTYIOTb BUKIaAauiB Ha (POPMyBaHHS He NiLLE NpeaMETHUX 3HaHb, a M YMiHb aHanisyBaT
(isnyHi npouecy, MoLentoBaTyh 1X, BUKOPUCTOBYBATH LMEPOBI IHCTPYMEHTU Ta iHTepnpeTyBaTn pesynbtatu
MozerntoBaHHa. Came NpakTUYHI Keicu JO3BONAKTL peanisyBaTit Li BUMOrW LUMSXOM iHTerpavil TeOpeTUYHUX
3HaHb i3 NPUKNagHUMM 3aBAAHHAMM.

OcobnumBy LiHHICTb Y HaBYaNbHOMY MPOLLECi MAE BUKOPUCTAHHS KOMMIOTEPHOrO MOAENIOBAHHS, SKe Aae
3Mory BidyanisyBaTi TPAEKTOPItO pyXy Tina, JOCNIAUTY BNNWUB NOYATKOBOT LBMAKOCTI, KyTa Kiaka, BUCOTU CTapTy
Ta CUIK OMopy MOBITPS HA XapakTep pyxy. 3acToCyBaHHs NPOrpamHuX 3acobis, 30kpema MOB MPOrpaMyBaHHs!
3aranbHOro MPU3HAYeHHs!, CMpUSE PO3BUTKY MDKOWCLMMMIHAPHUX 3B’A3KIB MiX (i3WKOK, MaTeEMaTUKOK Ta
IHbOpMATUKOIO, LLO € BAXMMBUM acnekToM NigroToBku cyvacHoro gaxisug [19, 20].

TakMM 4YMHOM, aKTyanbHICTb [OCRIDKEHHS 3yMOBREHa HEeOoOXigHICTIO BOOCKOHANEHHS METOAMKM
BMKINadaHH TeMM BaniCTUYHOrO pyxy LINSXOM BMPOBAMKEHHS NPAKTUYHOTO KEWCy, WO NOEAHYE TEOPETUYH
3HaHHS, KOMM'IOTEPHE MOAENOBAHHA Ta aHanis pearnbHuX (i3NYHUX NPOLECIB, @ TaKoX CpUsie (hOpMyBaHHIO
NPEAMETHYX i KMKOYOBMX KOMNETEHTHOCTEN 3406yBaviB OCBITH.

Memoto cmammi € nigBuLEHHS e(MEKTUBHOCTI 3aCBOEHHS (DI3UYHMX 3HAHb LUMISIXOM MOEQHAHHS
TEOPETUYHIX NOMOXEHb, KOMM'IOTEPHOIrO MOAENIOBAHHSA Ta aHani3y peanbHUX npuknagis 6anicTyHoro pyxy 3a
[0MOMOroK pO3pOBKM NPAKTUYHOTO KEMCY 3 BUBYEHHS BaniCTUYHOTO pyXy.

Il Mamepian i Memodu docnioxeHHs

[1ns po3po6KM NPaKTUYHOrO KEMCY MU BUKOPUCTAEMO AOCHIAHNLEKO-MOAEN0BANbHUIA METOL HaBYaHHSI.
CTpyKTypa MeToAy CKnaJaeTbCsa 3 Takux eTanis.

Eman 1. [pobnemHa nocmaHoska.

MeTa eTany — BUKNKK Ni3HaBaNbHOIO iHTEPECY, (DOPMYBaHHSA HaBYanbHOI Npobnemu.

3MicT: Buknagay nponoHye Taky CUTyaLlito: MU KMOAemMo MeTaneBuit Wwapuk. 3po06ysadi hopmyrnionTb
BIANOBIAI Ha TaKi MUTAHHS: SK JaneKko NoneTUTb Takui LUAapKK; 3@ AKOK TPAEKTOPIEH.

3acobu: npobrieMHi 3anUTaHHs BUKNagaya; BigeodparMeHT (KMOOK M’'sya y CnopTi, NONIT CHapsaa);
AEMOHCTpaLliHi MaTepianu (aHiMaLii TpaekTopil); iHTepakTUBHA JoLKa abo MyNbTUMELINHUA NPOEKTOP.

Lincpposi iHcTpymeHTn: npeseHTauis (PowerPoint, Google Slides); kopoTke Bigeo 3 BUCOKO 4acTOTOK
Kagpis.

Eman 2. TeopemuyHe Hag4aHHs.

MeTa: hopmyBaHHs 6a30BKX 3HaHb i (hi3n4HOro anapary.

3MicT: Buknagad 3a 4ONOMOroto BidyanbHUX METOAIB MOSICHIOE (i3NYHI MPUHLMMKN PYXY Tifla KUHYTOro Mig
KyTOM i3 3aJaHO0 LUBMAKICTIO.

3acobu: KOHCNEKT NeKLil 3 BUBEAEHHSM PIBHSHb PYXY; HaBYasbHi NOCIOHUKA 3 MEXaHiKu; OMOpPHi CXemu
Ta (hOpMynK; po3aaTkoBi MaTepiany 3 yMoBamu 3agaul.

LinchpoBi iHCTpYMEHTU: cnanay 3 opmynamm; enekTpoHHI NigPYYHUKK; BipTyanbHa OLLUKa.

Eman 3. MamemamuyHe (komn’tomepHe) MOOesT08aHHSI.

MeTa: nepexig Big Teopii A0 (hopmanisoBaHOI MofZesi, HaouHe MNpPeACTaBMeHHs pesynbTaTiB
MOZENtOBaHHS.

3MicT: Ha 6asi BiOMUX PiBHAHL 3000yBavi 0BUMCNIOITL TPAEKTOPIKD AN 3a4aHnX KyTa, LUBUAKOCTI Ta
BMCOTM, BUKOPUCTOBYOUM MPUHLMMM CTPYKTYPHOrO MOLESIOBAHHS.

3acobu: nepcoHanbHi komm'totepu abo HoyTOykK; rotoBuit abo yacTkoBo nigrotoBneHnn Python-kog;
npuKnag CTPYKTYPHOI MOZENI; iIHCTPYKLis 40 nabopaTtopHoi poboTu.

Lndpposi iHcTpymeHTu: IDE (IDLE, VS Code, PyCharm); Mathcad abo MATLAB (ans nornubneHoro
aHaniay).

Eman 4. JocnidHuubke 3a80aHHS.

MeTa: (hopMyBaHHS HaBUYOK CaMOCTINHOMO LOCHIDKEHHS.

3micT: 3nobysavi nepepobntoloTb CXeMy TakuM YUHOM, 06 AOCMIAMTY Pi3Hi BapiaHTX KyTiB, LUBMAKOCTI
Ta BUCOTU.

3acobu: BapiaTWBHI iHOMBIOYanbHi 3aBgaHHs; Tabmuui Ang  dpikcauii  pesynbTaTiB; METOAMUYHI
pekoMeHzaLli.

Lindpposi inctpymenTu: IDE (IDLE, VS Code, PyCharm); Mathcad abo MATLAB.
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Eman 5. KpumuyHut aHanis.

MeTa: ycBiZoMMneHHs 0bMexeHb MaTeMaTU4HOT Mogeni.

3mict: Buknapad Ta 3gobyBadi y AncKycii BU3Ha4arTb 06MexXeHHs Moaeni.

3acobu: nopiBHANbHI Tabnuui (ineanbHa / peanbHa MOAEnb); AMCKYCIMHI MUTAHHS; NPUKNaaN peanbHUX
hisnyHux 0B’ekTiB (Kyns, Kybuk, ainue).

LIncppoBi iHCTPYMEHTW: CUMYNATOPU 3 ypaxyBaHHSM OMOpy MOBITPS; BiA€O pearbHUX eKCepUMEHTIB;
HayKOBI CTaTTi Ta 4OBIAKOBI MaTepianu.

Eman 6. Y3azanbHeHHst ma peqpriekcisi.

MeTa: cucTemaTusauis 3HaHb i PopMyBaHHS BUCHOBKIB.

3mMicT: 3p06yBavi (hopMyoTb BUCHOBKM, ONMCYOTb MOPIBHAHHS 3 peanbHUMKM NpuKnagamu.

3acobu: nigcymkoBi TabnnL; cxemu y3ararnbHeHHs; pedhNekCUBHI 3annTaHHs.

Lndposi iHcTpymeHTn: LMS (Moodle, Google Classroom); oHnainH-onuTyBaHHs (Forms); npeseHTauii
CTYZeHTiB; 3BiT nabopaTopHoi poboTu.

Eman 7. OuiHtoeaHHs pe3ynbmamie Hag4yaHHs.

MeTa: nepesipka CHOPMOBaHNX KOMNETEHTHOCTEN.

3MicT: Buknagay nepesipsie 3akpinneHi 3HaHHS Ta HaBUYKU.

3acobu: TecToBi 3aBAaHHs; 3axucT nabopaTtopHoi poboTK; aHani3 NPorpamMHOro KOAY; YCHE ONUTYBaHHS.

Lincpposi iHCTpymeHTH: aBToMaT30BaHi TecTi B LMS; nepesipka Python-npoexTis.

OuiKkyeaHi KOMnemMeHmMHoCMI Nicns 3aHIMmS:

— PO3yMiHHS 3aKOHIB BaniCTUYHOrO pyXy;

— YMiHHS (popMyBaTH i JOCNIZKYBaATN MaTEMATUYHY MOLESb;

— (pOpMyBaHHS HAaBUYOK KOMM'OTEPHOIO MOAENOBAHHS i Bidyanisalii;

— 3[aTHICTb NOSICHIOBATM BIAMIHHOCTI MiX ideanbHOK MOAENIII0 Ta pearbHOK TPAEKTOPIEH.

Il Pesynbmamu

B pesynbrati po3pobku 6yB cchopMOBaHUIA TaKWI MPAKTUYHUI KEWC.

Eman 1. [pobnemHa nocmaHoska.

Buknagay posnouMHae 3aHATTS BCTYMHUMK CIOBaMW, SiKi CynpOBOMXYHTbCA (hOTO abo Bigeo, LWo
AEMOHCTPYE KngaHHs npeameTis; « CboroaHi My BuB4aemo banictnyHuin pyx. KoxeH knaok, skock Tana (06’exty)
€ NPUKIagoM Takoro pyxy». 3no6yBayam nNponoHyeTLCS NPUMYCTUTH, SKUMK ByayTb NPaBUIbHI BIANOBIAI HA Taki
MUTaHHS:

— skoto Byae TpaekTopis NONLOTY Tina NiCNs K1aka;

— 9K JanekKo Tifno NoneTuTb;

— SIKi CUIKN Ait0Tb Ha TiMo B MOMbOTI;

— Bif} YOrO 3aneXWTb LUBMAKICTb KMHYTOrO TiNa;

— $K BNnMBae popma Tina Ha nonir.

OuikyeaHi pe3ynbmamu emany 1.

3p06yBavi NOBWHHI BU3HAYUTUC, LLO:

— TpaekTopis byge cxoxa Ha napabony;

— BiiCTaHb, SKy MPOMETUTL TiNo, 3aneXuTb Bif CUNK KMAKa, BUCOTM 3 SKOI KMOAKTb, KyTa Mig SKAM
KngatTb;

— B NOSbOTI Ha TiNO il cuna TSXiHHA Ta onip NOBITPS;

— LUBMAKICTb 3aMneXuTb Bif TOTO, SIK KUHYTH Tino, (hopmu Tifia, oro Macw;

—yum Brivkye popma Tina 4O «aepoaMHaMiYHOI» TUM AOBLUMM Oyde MOMiIT, KMHyTe TiNo Moxe
obepraTnch y NOMbOTI.

Akwo 3n00yBavi He NPOroBOPKOKOTL BCi 3a3HaYeHi pesynbTaTh y AWCKYCil, BUKNagay BUKOPUCTOBYE
HaBigHi MUTaHHA, Wo6 BCi peynbTaTi 6ynu JOCArHYTI.

Eman 2. TeopemuyHe Hag4aHHs.

Buknagay gemoHcTpye nigxogmn ao onucy 6anicTuyHoro pyxy. KnacuyHe BM3HAYEHHS TaKoro pyxy: «Le
PyX Tina y nositpsiHoMy (a0 KOCMiYHOMY) NPOCTOPI MiJ AiEt0 NWLLIE CUNK TSKIHHA Ta onopy no.iTps, 6e3 pobotu
OBUTYHIB; Le TpaekTopis, Wo Haragye napabony». 3pobysadi OTpUMYIOTb Y CTUCNOMY BUAI BU3HAYEHHS
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BanictuyHoro pyxy i 6avatb, WO KMacWYHe BW3HAYEHHS, Malke He BIiAPI3HAETbCA B rinoTes, Lo
obroBoptoBanuch Ha nonepeaHLoMy eTani. TobTo, y 3aranibHOMY BUNaAKY, KOXHA NMoAMHA, sika konu-Hebyab B
KUTTI KMaana M'a4, MoXe NpaBuIibHO ONUCaTV NPUHLMNM BaniCTUYHOTO PyXY.

3po6yBayam Tenep NPOMOHYETLCA YITKO BIAMOBICTU HA Take MUTaHHS: «MAEMO Kynto Baroo 1 Kr, Kuaaemo
ii 3 cunoro y 10 H nig kytom 450, ckinbkn MeTpiB NponeTuTb Kynsa?». Ha Take NUTaHHS HE MOXIMBO AaTh TOYHY
BiANOBIagb 63 NPOBEAEHHS PO3PaXyHKIB.

Y KnacuyHoOMy BUKNaZeEHi, MPOMOHYETLCS Take cUCTEMA PIBHAHb NS 3HAXO[KEHHS KOOpAMHAT Tina npw
BanicTyHomy pyci:

x(t) = vy -cos(a) t+ x,, (1)
2

2

[ie v — NoYaTKoBa LWBUAKICTb PYXY TiNna; x, — N04YaTKoBa KOOPAMHATA 3a BICCKO X, OCKIfIbKW 3a MOYaTOK BifJliKy
NPUIUMAETLCA MOMEHT KufKa, TO HanyacTille npunumaroTb, xo, = 0; g — NPUCKOPEHHS BISTbHOrO NagiHHS; Yo —
noyaTkoBa KoopaMHaTa 3a BICCHO y, BU3HAYAETLCS BUCOTOK 3 SKOT KMAAKTL TiNo; a — KyT, Mig SKUM KuaaKTb
Tino.

y(8) = vo - sin(@) - t —I— + y,,

Ha Hawy gymKky Takwi nigxig € He [0 KiHUS 3po3yminum ans 30o0yBavis, OCKiNbkM HE MICTUTL B CODI
NPWYMHHO-HACNIZKOBOrO ONUCY MpoLecy Kuaka Ta noganblioro pyxy Tina. [1o TOro X HaBeAeHi PIBHAHHSA He
MICTATb A@HWX NPO XapaKTEPUCTUKW Tina, Hanpuknag, noro macy.

Mw NpONOHYEMO AJ1 ONWUCY BUKOPUCTOBYBATH KIACUYHE PIBHSHHS pyXY:

= (2)
m-a= Z F;,
i=1

[ie m — Maca Tina, Kr; a — NPUCKOPeHHa Tina, M/ c?; F; — cuni, LLO AiloTh Ha Tino.
Y piBHSIHHI (2) cyma cun — Le Cyma X BEKTOpIiB. 3HaXOMKEHHSI BEKTOPHOI CyMU BEKTOPIB SBNSETHCA
CKNaZHOK aHasiTMYHOK 3aZadeto, TOMY Kpalle nepexoanTm 4O X NPOEKLin Ha oCi x Ta y:

- (3)
m-a, = Z Fiy,

i=1

n
m-a, = Z Fiy.

i=1

TyT BUKNagay akueHTye ysary 3400yBauviB, L0 NPUCKOPEHHS ABMSETHCS MOXIQHOW Bif LWBMAKOCTI, Ta
MOXIiZHOK APYroro NOpPsAKY Bif NEPEMILLEHHS:

d d rdx\ d*x
a":%v":%<5):ﬁ'
d d (dy\ d%y
ayzﬁvyzﬁ(a) T

|, BiANOBIAHO, NS OTPUMAHHS 3HAYeHb KOOPAMHAT pyxy Tina Ta LUBMAKOCTI AOCTaTHbO MOCHILOBHO
BWUKOHATW IHTErpyBaHHS NPUCKOPEHHSI.
Cuctemy piBHSHb (3) 3anuUwemo BiGHOCHO MPUCKOPEHD:

1 v (4)
ang'ZFix'
i=1
n
1
i=1

L
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a NPUCKOPEHHS NPesCcTaBUMO Y BUrMIALI NOXIZHWX,

Px 1 - (5)
@ = 2
i=1
d’y 1 -
@ =m D

1l
Juy

l

Ak BigOMO, pesynbTaT iHTerpyBaHHs (OyHKLiT Takui:

df (t)
——dt=f(t) +C,
It f(©®
Je C — HeBW3Ha4eHa cTana.
[ns Hawoi 3agavi Ui ctani € abCoNTHO BU3HAYEHUMU. FAKLIO MV BUKOHAEMO NepLUe iHTErpyBaHHS Y

CUCTeMi PiBHSHb (5), OTPUMAEMO:

dx (6)
E = Vpx T Vox,

dy

E = va + on,

A€ Vpy, Vg, — BU3HAYAIOTb BNIUB NPUKNAAEHUX CUN Ha LUBMAKICTb TiNa,

1 v (7)
Vrx :fE'ZFixdx:
i=1
n
1
vry = | ot 2 vy
i=1

Vox Voy — MPOEKLIT NOYATKOBOI LIBMAKOCTI Ha OCi x Ta y (puc. 1),
Vox = Vocos(a), (8)
Vox = VoSin(a).
A€ Uy — BEKTOP NOYaTKOBOI LWBMAKOCTI (puc. 1),
Fin (9)
m

)

v0=

ne F;,, — noyaTtkoBa cuna, npuknagexa go Tina, H.
FKLLO BUKOHATW HACTYMHE iHTErpyBaHHs Y CUCTEMI piBHSHb (6), OTPUMAEMO:

X = f(vpx + vo,) dx + X,

y= f(va + VOy) dy + yo,

0€ X, Yo — NOYATKOBI 3HAYEHHS KOOPAMHAT.

Ak HaBeZeHo Ha puc. 1., Ha NoYaTKy MM MAaEMO Tino, Macol m, SIKe KU4aTb 3 CUNOK Fj,,, 3 BUCOTH Y,
nig KyToM a. B pesynbTarti Tifio novnHae neTity 3i LWBMAKICTIO V.

Y NonboTi Ha Tifo BNNNBaKTbL Cifia onopy noBiTpst F,x (HanpasneHa 3aBxaun NPOTUNEXHO BEKTOPY PyXY)
Ta cuna TsKIHHA Fg; (puc. 2), BiBNOBIAHO y3aranbHeHa cuna, LWo Ail Ha Tiro, OnuUCyeTbCA K CyMa BEKTOPIB:

F =Fup + Fg. (11)
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Yy
AN
1 N\
\
\
\
\
\
h =y, \\
\ y,.=
vl e J
Xo=10 Xr X

Puc. 1. BusHayeHHs novaTKoBMX YMOB NPpY KMAAHHI Tina

\\ yf :;0
| I >

Xo=10 Xr X
Puc. 2. BuaHaveHHs cun, WO BNMBAKOTb Ha TiNo Y NOMbOTI

\ 4

TyT cnig BpaxoByBaTH, LLO BEKTOP CUNM OMopy NOBITPs Byae 3MiHIOBaTK CBOK HaNpaBMEHICTb NPOTSIOM
nonboTy (puc. 3). BignosigHo ByayTb 3MiHIOBATMCh | NPOEKLLiT CMRM OMOPY NOBITPS Ha OCi x Ta y (puc. 4).

h=y, \

\ y,=
\ny

—>
Xo=10 Xr X
Puc. 3. 3miHa BEKTOpPY Cumnu onopy noBiTps

A 4
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y I y4
FARy

4 Fax &
< S 7 > < T >
FARX X X

FARy
F(;yz F(;v ngz FGV
a) 6)

Puc. 4. Mpoekyii cun, Lo AitoTb Ha TiNo: a — Komm Tino NeTuTb Bropy, 6 — KOnm Tino NeTuTb BHU3

Came TOMy, KO MOBa e NPO HEBENMUKI 3@ PO3MIPOM NPeaMeTH, SKi NETATb 3 Mano LUBUAKICTO,
CUIIOK0 OMOpY MOBITPSA HaCTO HEXTYIOTb. ToAi CUCTEMY PiBHSHD (5) MOXHA 3anucaTi Tak:
d’x 1 (12)
am Y
d’y 1

az = (o)

Tenep, matoum TeopeTnyHy 6asy, 3006yBadi MOXYTb NEPenTH 4O HACTYMHOrO eTany i OTPUMATH PO3B’A30K
3apavi npy BU3HA4YEHNX NOYATKOBKX YMOBAX.

OuikysaHi pe3ynbmamu emany 2.

3p06yBavi HabyBatoTb 3HaHb Npo:

— PIBHSIHHSA BaniCTUYHOrO PyXYy;

— CUNK, LLO BNAMBAIOTb Ha Tifo;

— NPUHLMIY PO3KNaZaHHS CU Ha NPOEKLT;

— MOPSAOK BU3HAYEHHS NOYATKOBKX YMOB PYXY;

— 3B'A30K MiX KOOpAWHATaMM, LBWUAKICTIO Ta NPUCKOPEHHAM;

— CMPOLLEHHS, L0 BUKOPUCTOBYIOTLCA NPK POPMYIOBAHHS MaTEMATUYHOTO ONUCY.

Eman 3. MamemamuyHe (komn’tomepHe) MOOE08aHHSI.

Mu nponoHyemMo po3B’A3yBaTh L0 3a4avy BUKOPUCTOBYHOUM MPUHLMMN CTPYKTYPHOrO MOAEIOBAHHS Ta
nepeteopeHHst fllannaca. Togi 6a30B0t0 ccTEMOLD piBHSIHL Byae cuctema (5), 3anucaHa y opmi NepeTBOPEHb
Nannaca:

(13)

.X"SZ = Fix'

3|~

Fyy.

3|

D= 1

1l
=

y:S$*=

4

BignoBigHo, 3 NO3uLii CTPYKTYPHOTO MOLENOBAHHS, KOXHE 3 LIMX PIBHSHb MOXHA NPeaCTaBUTh CXEMOIO,

SIK HABEAEHO Ha puC. 5: AN BU3HAYEHHS CUrHaNY NPUCKOPEHHS a NOTPIBHO 3HaWTK CyMy NpUKNageHuX 4o Tina

CUN Ta pO3ginMTH OTPUMaHy CyMy Ha Macy Tina m. [1ns oTpuMaHHs NPOEKLiN LUBUAKOCTI NOTPIGHO 40 HaBEAEHOI

CTPYKTYpU [OAATU NaHKy iHTerpyBaHHs, K HaBedEeHO Ha pucC. 6: Ha BMXO4i MM OTPUMAEMO pe3ynbTaT

IHTerpyBaHHsi, TOBTO CKNadoBYy LUBUAKOCTI, SIka BU3HAYAETHCS BMAVBOM NPUKMALEHWUX CUM, A0 SKOT NOTPIBHO

fofat1 crani vy, Ta vg,. CymapHa WBMAKICTb TaKOX MOAAETLCA Ha MaHKy iHTErpyBaHHA AnA OTPUMaHHS

KOOpAMHATY Tina, sika BU3HAYaeTbCA BNIMBOM NPpUKIageHunx cun (puc. 7), 4o SKoi Takox noTpibHo gogaTu ctany
nicng iHTerpysaHHs. B faHomy Bunagky — Lie no4aTKoBI 3HAYEHHS KOOPAMHAT Xq, Vo
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L}*_

2Fy > a
2F;, > a

Puc. 6. OTpuMaHHs NpoekLii LWBMAKOCTI Tina

2F > a
JF, > a | 1

Vix

V)

Puc. 7. OTpumaHHs koopauHar Tina

X0

Yo
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Ha ocHoBi HaBeaeHoi cxemn 3006yBavi NepexoasTb 0 MOAEMioBaHHs 6anicTMyHoro pyxy. iM HeobxigHo
BMPILUMTY 3afa4y BM3HAYEHHS MPOEKLIK CUM, L0 NpuKNageHi JO Tina, NPoeKLin NovaTkoBUX LUBMAKOCTEN Ta
noYaTKoBMX koopauHaTt. [ng poss’a3aHHs L€l 3afadi BUKNagady nponoHye CTyAeHTaM BUKOPUCTATU NakeT
Matlab Simulink, sk 3py4Huin 3aci® Ans CTPYKTYpHOrO MogentoBaHHs. B pesynbrati 30o0yBadi MOBUMHHI
nobyayBaTtn CTPYKTYpHY cxemy Mogeni, nogdibHy o HaBedeHol Ha puc. 8. Peanisauis MOXe BigpisHATUCD Big
HaBedeHOI. KnovoBMMM NO3ULISMI € 3aBAAHHS AaHWX, WO OMMUCYKOTb KMAOK Tina, 064YMCNEHHS Ha iX OCHOBI
NPOMDKHWUX JaHMX, Ta 3aBLaHHS CUM, NPUKNaaeHux 4o Tina.

I vOx
(u(2)/u(3))*cos(u(1)*pi/180)

J
Throw Angle, deg x-axis velocity projection
l %
(u(2)/u(3))*sin(u(1)*pi/180) I
- 0.774
InitialForce, N y-axis velocity projection ®_>
Obiect Mass, kg Initial Velosity sqrt(u(1)*2+u(2)"2)
v0 5
“ Initial Velocity, m/c
Fx_1
@ x 0 Throw X start, m
Velosity b
» 1 N 1 o N 3.352
s
Distance, m

>+

— X(t)
u(1)*9.81
Force of Gravity
1 Throw Height, m
X
Velosity v

> - + - +F y
y()

»

<=0

Compare
To Zero

Puc. 8. Peanisauis MaTemMaTyHOI Mogeni

[xepena curHanis B MOZeni MOXXHa po3ginuTi Ha ABi rpynu:

— OnuC Tina, WO KWAawTb: KyT, Nig SKMM KugawTb Tino, 3agaHuin y rpagycax (Throw Angle, deg);
noyaTkoBsa cuna, 3 kot kupatots Tino (Initial Force, N); maca o6’ekta (Object Mass, kg);

— OMWC NOYaTKOBOIO MOMOXEHHS TiNa: novyaTkoBa KoOopAWHaTa 3a Biccto x (Throw X start, m); BucoTa, 3
Kol kngatoTb Tino (Throw Height, m).

CurHanu BXigHUX AaHux, 3aBedeHi Ha Brioku, B SKMX 0BYNCNIIOTLCS NPOEKLiT NOYATKOBOI LWBMAKOCTI, 3a
TakuMK1 hopmynamu:

F;

Vo =—-cos(a-
* m
F.

T ) (14)
180/’
%" m 180/

Ockinbkn KyTW, 3apaHi B rpagycax, a Matlab BukoHye pospaxyHku y pagiaHax, notpibHO 3pobutu
BiANOBIAHI NepeTBOPeHHS. B Mogeni Le peanizoBaHo 3a 4ONOMOro 06’'eAHaHHSA CUrHaniB BXIGHWUX mKepen y
3aranbHy LUMHY (Yepe3 6rnok mynbTunnekca «Mux») Ta ix 3aBegeHHs Ha 6rokn «User-defined functiony.

Ha ocHoBi 0TpMaHnX v, Ta vg,, 0B4MCIIIETLCH MOAYIIb NOYATKOBOT LUBMAKOCTI:

53



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (4), 44-62.
CC-BY © KrNU, EETECS, Istomina, N., Konokh, I., 2025

15
Vo = /v§x+vgy. (15)

Okpemo BuAineHi mxepena npuknageHnx o Tina cun. 3rigHo 3 CUCTEMOLO PiBHSIHB (12), Npu HEXTYBaHHI
CUIK ONOPY NOBITPS, Ha TiNO Ji€ NULLE cuna TSHKIHHA 3 Bi EMHUM 3HAKOM.

OcTaHHiM KpOKOM € [ofaBaHHs 40 Mogeni 3acobiB nepernsagy i dikcauii pe3ynbTaTi 3a 4ONOMOrow
brokis «Display» Ta «To Workspace».

Takox go mogeni gogaHo 6ok «Stopy, SKuin BUKOPUCTOBYETLCA AN5 3YMUHKM CUMYNSALT, KoK nepecTae
BMKOHYBaTWCb Taka YMOBA: NOTOYHE 3HAYEHHS KOOPAWMHATM Y NOBUHHO ByTK Binblumm abo AOPIBHIOBATH HYIIO.

[ns nobynosw rpadiky B LbOMY BUnagky noTpibHO BkopucTaTh Habip Takux koMaHg (ix MoXHa 3agaBatu
B OAWH PSAAOK Yepes «;»):

— nobypysatu rpacik 3 HanalTyBaHHAM TOBLYWHM MiKil 2 nT: plot(x, y, 'LineWidth', 2);

— BKIKOYMUTK CiTKy: grid on;

— poaaty nignucm no ocam: xlabel('x, M'); ylabel('y, m");

— obmexutn mexi rpadiky no oci y: ylim([0 max(y)]).

B pesynbTarti oTpumaemo rpadik, Sk HaBeaeHo Ha puc. 9.

0.4

0.2

0 0.5 1 1.5 2 25 3 3.5
X, M

Puc. 9. Peanizauis matemaTuyHol Mogeni

OuikysaHi pe3ynbmamu emany 3.

3pobyBavi HabyBarTb HABIUYOK 3:

— PO3B’A3aHHs AudepeHLianbHUX PIBHSHb Ta iX CUCTEM 3a AOMOMOrOK CTPYKTYPHOTrO MOAENOBAHHS;

— BUKOpUCTaHHs nakeTy Matlab Simulink ans nobyaosm matemaTyHUX MOLENEN;

— MaTEMaTUYHOrO MOZENtoBaHHs 6aniCTUYHOrO pyxy.

Eman 4. [locnioHuybKe 3a80aHHS.

Ha ubomy eTani Buknagay cTaBuTb nepes 3gobyBavamm 3aBgaHHs JOCNIAWTM pyx Tina nicns kuaka ans
Pi3HWX BUMAZKIB: NPY Pi3HIX KyTax KuOaHHs, Cunax Kuaka, Macax Tina Ta BUCOT, 3 IKUX KngatoTb Tino. Mpu Lsomy
ANS BUKOHAHHS LibOro 3aBAaHHs 3000yBavi OyaytoTh cepii rpadikis Ta 3anoBHIOKTL TabrMLIO i3 3HAYEHHAMM
NoYaTKOBOI LWBMAKOCTI NOMBOTY, Yacy nafiHHs Ta BiACTaHi, Ky NPONETiThb TiNo, Npu Pi3HUX BXiOHUX AaHMX.

Mpw AOCTimKeHi NOMbLOTY TiMn Pi3HOI MacK Ta Takux HeaMiHHUX JaHnx a = 30°, F;,, = 10H, h=1m
OTpUMaHi pesynbTaTi HaBeaeHi y Tabn. 1 Ta Ha puc. 10.

CcbopmoBaHe TBEPIKEHHS: 30iNbLUEHHS MAacK 3HAYHO CKOPOYYE BIACTaHb, SKy MPOMITAE KuHyTe Tino,
BIANOBIZHO CKOPOYYETLCS | Yac Kuaka.
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Tabn. 1. PesynbTatyt gocnigxeHHs 6anicTyHOro pyxy Ans Tin pisHoi Macy

Maca, kr Yac noneory, ¢ NoyaTkoBa WBKMAKICTb, M/c | BiacTtaHb, m
1 1,191 10 10,31
2 0,774 5 3,352
3 0,653 3,333 1,885

0 2 4 6 8 10 12
X, M
Puc. 10. JocnimkeHHs 6anicTuyHoro pyxy Ans Tin pisHoi Macu

[Mpu pocnimKeHi NonboTy Tifa, KMHYTOTO Mg PI3HAMW KyTamu Ta TakuX HE3MIHHUX JaHux m = 1 Kr,
F;, = 10 H, h = 1 m, oTpuMaHi pesynbTaTi HaBeaeHi y Tabn. 2 Ta Ha puc. 11.

Tabn. 2. Peaynbtati gocnigxeHHs 6anicTyHOro pyxy Ans pisHuX KyTiB

Ky, rpag Yac noneory, ¢ NoyaTkoBa WBMAKICTb, M/Cc | BiacTtaHb, m
70 2,017 10 6,899
50 1,683 10 10,82
30 1,191 10 10,31

0 2 4 6 8 10 12
X, M
Puc. 11. JocnigxeHHs 6anicTyHoro pyxy Ans Tin pisHoi Macy
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CchopmoBaHe TBEpIKEHHS: 3BiNbLUEHHS KyTa CnoYaTky BeAe A0 He3HaYHOro 3BinbLUeHHs BigcTaHi, SKy
NposiiTae Tino, a NOTIM K 3HAYHOMY CKOPOYEHHIO L€l BifcTaHi. [JoaaTkoBi 4OCNIMKEHHS MOKa3YyHOTb, L0 rpaHNYHI
3HayeHHs kyTa 400 — 45°,

Mpu AOCTimKeHi NOMbOTY TiNa, KMHYTOTO 3 PI3HOK0 CUMOKD Ta TAKMX HE3MIHHIX AaHUX m = 1kr, a = 30°,
h = 1 m, oTpumaHi pe3ynbTaTi HaBedeHi y Tabn. 3 Ta Ha puc. 12.

Tabn. 3. Pesynbtatn gocnigxeHHs 6anicTuiHOro pyxy Ans pisHuX KyTiB

Cwvna kuaka, H Yac noneory, ¢ NoyaTkoBa WBMAKICTb, M/c | BiacTtaHb, M
10 1,191 10 10,31
20 2,135 20 36,98
30 3,124 30 81,16

X, M

Puc. 12. JocnimkeHHs 6anicTMYHOro pyxy Ans pisHoi cunmn kugka

CdpopmoBaHe TBEPIKEHHS: 30INbLUEHHS CUMW KMAKA MaE BU3HAYHUI BNAWB HA 3POCTaHHS BI4CTaHi, Ky
NPONETITh TiNlo, Tak Camo Mae BNMB Ha 30iNbLUEHHS LIBMAKOCTI.

Mpu AocrimKeHi NoNbOTY Tina, KUHYTOrO 3 Pi3HOT BUCOTY Ta TakuX HE3MIHHUX faHux m = 1 kr, a = 30°,
F;,, = 10 H, oTpumaHi pe3ynbTaTi HaBegeHi y Tabn. 4 ta Ha puc. 13.

Tabn. 3. Peaynbrati gocnigxeHHs 6anicTiHOro pyxy Ans pisHUX KyTiB

Bucota kugka, M | Yac noneorty, ¢ NoyaTkoBa WBKAKICTb, M/C | BiacTtaHb, M
1 1,191 10 10,31
2 1,327 10 11,49
3 1,444 10 12,51

CcbopmoBaHe TBEPMKEHHS: YUM 3 BiNbLLOT BUCOTU KMAAKOTb Tirlo, TUM 4ani BOHO NponeTuThb (36ibLUeHHS
BigCTaHi NponopLinHe 36inbLLEeHHI0 BUCOTH).

OuikysaHi pe3ynbmamu emany 4.

3po6ysaui HabyBatoTb:

— HaBMYOK 3 NMaHyBaHHS Ta NPOBEAEHHS AOCNILB;

— HaBWYOK 3 0OPOPMIIEHHS pe3ynbTaTiB JOCHidiB;

— 3HaHHS 3 BNAMBY Pi3HWX BXIOHWUX JaHWUX Ha pe3ynbTaTi NoNboTy Tina.

56



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (4), 44-62.
CC-BY © KrNU, EETECS, Istomina, N., Konokh, I., 2025

14

X, M
Puc. 13. JocnimkeHHs 6anicTuyHoro pyxy Ans pisHoi cunm kuagka

Eman 5. KpumuyHut aHanis.

3p06yBavi caMOCTIHO OPMYIOI0TL 3aNEXHOCTI 6aniCTUYHOTO PyXy Tina Npu Pi3HUX BXigHWX YMOB.

Pasom 3 Bukrnagayem 06roBoprooTb 0OMEXeHHs HaBeAEHOI MaTeMaTUYHOI MoZesi Ta hopMYyIToTb
BiAMOBidi Ha TaKi NUTaHHS:

— LU0 He BpaxoBye JOCnigKyBaHa MaTeMaT4yHa MOAENb;

— ANS SKUX BUNaaKiB focnigxyBaHol mogeni Byae [OCTaTHbO;

— $IK BU3HAYaAETLCA CUNa onopy noBiTps.

Y po3LMpeHOMy BapiaHTi BWKnagay nponoHye 3406yBavaM CaMOCTIMHO 3HAWTU HayKoBi CTaTTi Ta
MaTtepianu, B SKUX HaBedEHi BapiaHTV MOZENOBaHHSA 6aniCTUYHOMO pyxy 3 ypaxyBaHHSM CUK OMOPY MOBITPA
Ta iHLLOrO.

OuikyeaHi pesynbmamu emany 5: 30o0yBadvi HabyBalOTb HABMYOK KPUTUYHOTO MMCIIEHHSI, MOLLYKY
[OBIAHWKOBOI NiTEpaTypy Ta ONpaLoBaHHA BUHAMAEHOI iHpopMaLyii; pO3yMiHHS 0BMEXEHOCTI MaTeMaTUYHMX
MOZenen Ta Mex IX BUKOPUCTaHHS.

Eman 6. Y3azanbHeHHs ma peghriekcisi.

MpaKTUYHWA KEMC NpU3HAYEeHWA ANs OMnpauloBaHHA B Mexax nabopaTopHOi poboTu OCBITHLOTO
KOMMOHEHTa, NPUCBAYEHOTO BUBYEHHIO (Didnki abo (isnyHMX OCHOB Yy NpoLiecax aBToMaTu3aalil. Y3aranbHeHHS
Ta pednekcia peanisoBaHi Yepe3 0OPMIEHHs 3BiTy 3 nabopaTopHoi poboTM, fKa CynpOBOMKYETHCA
HanMCaHHAM PO3rOPHYTOrO BWCHOBKY. [Ns MiABMLLEHHS PiBHS CaMOCTIMHOI poBOTM CTyAEHTIB KpaLle
BMKOPUCTOBYBATH IHAMBIAYaNbHi 3aBAaHHS.

Eman 7. OuiHtosaHHs pe3ynbmamie Hag4yaHHs.

Ha ubomy eTani M1 NpoMoHYEMO CKOPUCTATUCh TECTAMU A4/151 OLiHIOBAHHS PiBHS 3aCBOEHHS MaTepianis.
[Mpu LbOMY TECTOBI NUTaHHS PO30BMBAIOTLCS Ha Taki KaTeropii:

1. OCHOBHI NOHATTS Ta NpUHLUMNK: NOBKHHI cknagaTh 20 % Big 3aranbHOi KinbKOCTi NUTaHb.

2. PiBHAHHS Ta doyHKUii, Wo onucytoTb 6anictuynuia pyx: 30 %.

3. MpakTnyHi 3agavi 3 o6uncnenHs napameTpis 6anictyHoro pyxy: 50 %.

AKLWO NuTaHHs 3 TeopeTuyHoro 6noky 1 Ta 2 kateropin BUBMpatOTLCS i3 BIAMOBIAHO MigroToBMeHWX 6a3u
NUTaHb 3a BUNaZKOBUM anropuTMOM, TO NUTaHHS 3 3 KaTeropii NpU3HayaTbCs KOXXHOMY 3000yBavy.

Bci npakTuyHi 3agadvi MoXHa po3ginuti Ha 4 nigkateropii:

1. ba3osi.

3apaya 1.1. [lanbHicTb NOMLOTY: TiNO KMHYTO 3 NOBEPXHI 3emni 3i WBKMAKICTI0 v, = 30 M/C nig KyToM
a = 45°% no ropusoHTy. ONoOpOM MOBITPS 3HEXTyBaTW. 3HATM: Yac MOMLOTY TiNna; MakcuMaribHy BUCOTY
nigiomy; JanbHiCTb NONLOTY.
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3apava 1. 2. Kook 3 BUCOTU: TiNO KMHYTO 3i WBMAKICTIO vy = 20 m/c nig kyToM a = 45° 3 BucoTH
h = 10 m. 3HaiTL: piBHAHHA TpaekTopii y(x); Yac NagiHHA Ha 3eMI0; FOPU3OHTANbHY AaMNbHICTb NOMLOTY.

3apaya 1.3. [opn30oHTaNbHMIA KMAOK: TiNO LWUTOBXHYNM FOPU3OHTarbHO 3 gaxy byaisni Bucotow h = 25
M 3i WBWAKICTIO vy = 15 m/C. 3HanTK: Yac NadiHHs; BiACTaHb Big OCHOBM OyAiBni 4O MiCUS NagiHHS; MOAYMb
LUBMAKOCTI B MOMEHT yaapy 06 3emnto.

2. AHani3 cknagoBux WBWMOKOCTI.

3amaya 2.1. KOMNOHEHTM LWBMOKOCTI: TiNO KMHYTO Mnig KyToM a = 60° 3i wewnakictio v, = 40 M/c.
3HaMTW: NO4aTKOBI NPOEKLIT LUBUAKOCTI Voy, Voy; BEPTUKAMBHY CKMNAZ0BY LBWAKOCTI Yepes ¢ = 2 C; MOAYIb
LUBMAKOCTI B LIEN MOMEHT.

3apava 2.2. LLiBnakicTb Ha 3afjaHiit BUCOTI: TiNO KMHYTO 3i LWBMAKICTIO vy = 35 M/C nig kyTom a = 45°.
3HaMTK: MOAYIb LWBMAKOCTI HA BUCOTI A = 15 M; KyT MiXX BEKTOPOM LUBWUAKOCTi Ta FOPU3OHTOM Y LIEN MOMEHT.

3. 3BOpOTHI Ta NpuKnaaHi 3afavi

3apava 3.1. Migbip kyTa: TiNO KMHYTO 3i WBMAKICTIO vy = 25 M/c. 3HalTK: nig AKUM KyTOM NOTPIGHO
KMHYTW TiNno, Wob AanbHicTb NonboTy byna MakcuManbHo; ska Npu LibOMy MakcUManbHa AanbHICTb.

3apaya 3.2. Kngok y Uinb: Tino KMHyTO 3 NoBepxHi 3emni 3i wenakictio v, = 40 m/c. Llinb 3HaxoauTbea
Ha BiacTaHi [ = 60 M i Ha BMCOTi h = 10 M. 3HaNTV: MOXNMBI KyTU K1AKa, 3@ AKWX Tifo NoTpanuTb Y Linb i3
3afaH1MK KoopauHaTamum.

Buxogsum 3 Takoi yMOBW, BCi MWUTaHHS 3 MPaKTUYHWMK 3aBAaHHAMM NOTPIOHO peani3oByBaTh §K
PO3pPaxyHKOBi, 3 OOHAKOBMM anropUTMOM PO3B’A3aHHS Ta Bapiauield BXiOHUX 3MiHHWX. B uboMy Bunagky
NigKPINNIETLCS NPaKTUYHA OpieHTaLlis po3pobneHOro Kency.

IV 062080peHHs

OTpumaHi pesynbTaTit NiATBEPIKYIOTb AOLIMbHICTL BUKOPUCTAHHS MPAKTUYHUX KEWCIB K eheKTUBHOM
IHCTPYMEHTY HaBYaHHs (pi3vku, 30Kpema nig 4ac BWBYEHHS TeMn GanicTMYHOrO pyxy. 3anponoHOBaHWN
NPaKTUYHUIA KENC AEMOHCTPYE, WO NOEAHAHHS KIAaCUYHWUX TEOPETUYHNX NOMOXKEHD MEXaHIKU 3 KOMMIOTEPHAM
MOZESIOBAHHAM Ta AOCIAHULBKOI isNbHICTIO 3000yBaviB OCBITU CpuUsie rMUOLIOMY PO3YMIHHIO (Di3UYHOI
CYTHOCTI SIBMLL@, HIX TpaduLiiHi NigXxoam, OPiEHTOBaHI NEPEBAXHO Ha PO3B’A3YBaHHS TUMOBKX 3adau.

Ha BigMmiHy Bif cTaHAapTHOrO BUKNagy 6anicTyHoro pyxy, Ik 3a3srnyan 0OMEXYETHC BUKOPUCTAHHAM
FOTOBMX aHaniTMYHUX (DOpMyn ANns KOOpAWHAT Tina, 3anporoHOBAHUA KEUC MPYHTYETbCA Ha MPUYMHHO-
HaCnigKoBOMY ONUCI MPOLLECY PYXY Yepes3 ApYrii 3akoH HbloToHa Ta aHania cuil, Wo AiloTb Ha Tino. Takui nigxig
[03B0NsE 3006yBa4aM OCBITH YCBIOMUTY (Di3NYHMI 3MICT PIBHSHb PYXY, @ HE N1LLE MEXaHIYHO 3aCTOCOBYBATU
thopmynu. Baxnusoto nepesaroro € Te, Lo CTYAEHTM NOCIA0BHO NPOCTEXYH0Tb Nepexig, Big Cui 40 NPUCKOPEHD,
LWIBMAKOCTEN | KOOPAMHAT, WO POPMYE LjifliCHe YSBMEHHA Npo CTPYKTYpY isnyHoi mogeni. Ocobnuy ysary B
Mexax Kency NpuaineHo KOMMIOTEPHOMY MOLENOBAHHIO 3 BMKOPUCTaHHAM cepegosuwa Matlab Simulink.
CTpyKTYpHe nogaHHs MaTeMaTU4HOI Moaeni y BuUrnaai 6nok-cxeM 3HaYHO MOMErwye CNPUMHATTS CKNagHWX
AndepeHLianbHUX piBHSHb, 0cobnMBO A5 3000yBadiB OCBITM 3 HELOCTaTHLO CHOPMOBAHOK MaTeMaTUYHOK
MiAroTOBKOIH0.

Bisyanisaujis npouecy mogentoBaHHS [03BONSE 3pobuTu abecTpakTHi MaTeMatuyHi MoHATTS GinbLy
HAaOYHMMM Ta 3pO3YMINUMK, @ TaKOX CMPUSIE PO3BUTKY CUCTEMHOTO MUCHIEHHS. Pe3ynbTaTii BUKOHAHHS
LOCTIAHNLBKMX 3aBOaHb CBiAYaTh NPO Te, L0 BapitoBaHHS BXiQHUX NapameTpiB (Macu Tina, no4aTKoBOI CUMK,
KyTa Kugka, BUCOTM CTapTy) CTUMYITIOE Mi3HaBanbHY aKTWUBHICTb 3400yBaviB OCBITM Ta CpuUsie (POPMYyBaHHIO
HaBMYOK CaMOCTINHOrO aHarniay.

Mobynosa cepii rpachikiB i 3anOBHEHHA Tabnuub pesynbTaTiB J03BONSE HE MNMLLE KIMbKICHO OLiHWTM
BM/MB KOXXHOrO NapaMeTpa Ha XapaKTepUCTUKX pyXy, a i 3pobuTK SIKICHI y3aranbHEHHS LWo40 3aKOHOMIPHOCTEN
BanictuHoro pyxy. 3okpema, CTYAEHTW MPUXOAATb OO YCBIAOMMEHHS TOro, WO Maca Tina B iaeanioBaHii
MOZEni He BN1Ba€e Ha AanbHICTb NOMbOTY 3@ YMOBW OAHAKOBUX MOYATKOBMX LUBUAKOCTEN, WO YACTO BUKIUKAE
KOrHITUBHWIA KOHCNIKT | noTpebye 40AaTKOBOrO 06roBOPEHHS.

BaxnuBum enemeHTOM 3anponoHOBAHOrO KeWCy € eTan KPUTUYHOTO aHanisy maTtemaTtuyHol mogeni.
ObBroBopeHHs 0OMexeHb igeanizoBaHoi mogeni 6aniCTUYHOrO pyxy, 30KpemMa HEXTYBaHHS CWUIIO Onopy
noBiTPS, [03BONSE CgopmyBatM y 3000yBaviB OCBITM PO3YMiHHS YMOB 3aCTOCOBHOCTI TEOPETUYHMX
pesynbTatis. Lle cnpusie po3BUTKY KPUTUYHOrO MMCIIEHHS Ta HAYKOBOrO CBITOMNSZY, OCKIMbKM CTYAEHTY
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yCBIOOMNIOKOTH, WO Oyab-gka MaTeMaTUyHa MOLENb € CrpoLeHUM BigobpaxeHHsM peanbHocTi. BogHouac
3anpornoHoBaHW Miaxig CTBOPKOE MIAMPYHTS AN NOAANbLUOrO YCKMaAHEHHS MOAENi, Hanpuknag LWsgxom
ypaxyBaHHs aepoguHamiyHoro onopy abo obepTaHHs Tina.

OBroBoptotYM NPaKTUYHE 3HaYEHHS PO3POBNEHOrO Keicy, Chig 3a3Ha4YUTM MOro BUCOKY aAanTUBHICTb 4O
Pi3HNX hopmaTiB HaBYaHHS. YMOBM AWCTAHLIMHOTO Ta 3MILLAHOTO HABYaHHS, a TaKoX 0BMEXeHU JOCTyn Ao
isnyHnx nabopatopit pobnaTb KOMM'IOTEPHE MOAENIOBaAHHA OAHUM i3 HebaraTbox edekTUBHUX 3acobis
OpraHisauii mpakTWYHOI AiSNbHOCTI. 3anponoHOBaHMIA KeC Moxe OyTM BMKOPUCTAHWA $SIK MOBHOLHHA
nabopaTopHa pobota abo sk eneMeHT camocTiiHoi poboTu 3406yBaviB OCBITM 3 NoAanbLUMM 06roBOPEHHAM
pesynbTartiB y CUHXPOHHOMY ab0 aCUHXPOHHOMY PEXMI.

Pa3om i3 TuMm, cnig Bia3HauMTH NeBHI 0BMEXEHHS NPOBEeAEHOT0 AoCAimKeHHs. [o-nepLue, eheKTUBHICTb
3anpomnoHOBAHOrO KENCY 3HA4YHOK MiPOH 3aNeXMTb Bif PiBHS LMGPOBOI KOMNETEHTHOCTI 3000yBaviB OCBITU Ta
HasIBHOCTi AOCTYNy A0 BiANOBIAHOrO MporpamHoro 3abesneveHHs. o-apyre, BNPOBaMKEHHS CTPYKTYPHOro
MOZEINBaHHSA NoTpebye 404aTKOBOMO Yacy Ha 03HaNOMNEHHS CTyAeEHTIB 3 iHTepdencom Matlab Simulink, wo
MOXE YCKMaJHKOBATW BUKOPUCTAHHS KEICY B yMOBax OOMEXEHOr0 HaByamnbHOro vacy. Mpote Ui 0bMexeHHs
MOXYTb YT YaCTKOBO YCYHEHi LUMSXOM BUKOPWUCTAHHSA MiArOTOBNEHWX LIABIOHIB Mogenen Ta noeTanHoro
YCKIaaHEHHs 3aBAaHb.

Y uinomy pesynbTati JOCRIZKEHHS CBigYaTb MPO Te, WO NpaKTUYHi Kercu, nobyaoBaHi Ha OCHOBI
KOMITIOTEPHOTO MOZEINIOBAHHSA, € MEPCNEKTUBHAM HanpsMOM MOZEPHI3aLil MeTOAUKM BUKNaAaHHA isnku.
3anponoHOBaHUN KeNC 3 BUBYEHHS BanicTUYHOTO pyxy He nuwe 3abesnevye 3aCBOEHHS TEOPETUYHOro
matepiany, a i cnpusie hOPMYBaHHIO KMKOYOBMUX KOMMETEHTHOCTEN, HEOOXigHWX ANs MiArOTOBKM CyvacHUX
haxisyiB TeXHIYHOrO npodoinio. Moaanblui AOCNIMKEHHS MOXYTb OYTU CNPAMOBAHI Ha PO3LUMPEHHS KEnCy 3a
PaxyHOK ypaxyBaHHS JOLATKOBUX (i3WYHMX YWMHHMKIB Ta eMNipuyHy OLHKY MOro BMAMBY Ha pesynbTaTy
HaBYaHHS.

lMoganbLumin PO3BUTOK NPELCTABIEHOrO0 NPaKTUYHOMO KeMCy 3 BUBYEHHS BanicTUYHOro pyxy AouinbHO
3OIMCHIOBATM LUMISIXOM ypaxyBaHHA CWUMM OMopy MOBITPA Ta reOMETPUYHWMX PO3MIpiB Tina, Lo [03BOSUTb
HabnM3nTK MoAenb 40 pearnbHUX (i3NYHNX YMOB i PO3LUMPUTM LOCHIAHWLEKI MOXIMBOCTI 3000yBaviB OCBITH.
BkntoyeHHs aepoamHaMiyHOro ornopy Aae 3mory npogeMOHCTpyBaTW BigMIHHOCTI MiX ideanisoBaHol Ta
pearbHOK TPAEKTOPIED PyXY, a TakoX CPOPMyBaTW Y CTYLAEHTIB PO3YMIHHS MEX 3aCTOCOBHOCTI KNaCU4HMX
aHaniTYHKUX PO3B’A3KIB.

[Ins po3LUMPEHHS KEMCY NPOMOHYETLCSA BpaxyBaTh CUiy ONOpY NOBITPS Y BUTNSAI HEMIHINHOT 3aNeXHOCTI
Bi LUBMAKOCTI PyXY Tina, 30KpeMa KBagpaTu4HOi Mogeni, sika € HanbinbLu NOLUMPEHOK AN Tif, WO pyxatoTbes
B MOBITPi 3 NOMIPHAMM Ta BENWUKAMM LIBUAKOCTAMU. Y TakoMy pasi 4O CUCTEMU PiBHSHb PyXYy OAAETbCS cuna
aepoaMHaMIYHOro Onopy, HanpsIMeHa NPOTUMEXHO BEKTOPY LUBMAKOCTI, BENMYMHA SKOI 3aNeXMUTb Bif rYCTUHM
noBiTps, KoediLlieHTa onopy, NIoLLi NonepeYHoro Nepepisy Tina Ta kagpaTta Mogyns WeuakocTi. Lie ycknagHioe
MaTeMaTU4HWUIA ONUC PYXY Ta POBUTL HEMOXITMBUM OTPUMAHHS NPOCTUX aHANITUYHUX DOPMYJT, Lo 0BIPYHTOBYE
HEeObXiAHICTb BUKOPUCTAHHS YUCENbHUX METOAIB | KOMIT HOTEPHOTO MOZESTHOBAHHS.

YpaxyBaHHS reOMETPUYHWUX PO3MIPIB Tifa peanisyeTbCs Yepe3 BBEAEHHS NapaMeTpiB, L0 OMUCYTb
copmy ob’ekta (kyns, LuniHap, kyd) Ta BignoBigHY eeKTUBHY NMoLLy nonepeyHoro nepepisy. Lie go3sonse
pocnigkysaty BNAvMB opmMu Ta po3MIpIB Tina Ha xapaKkTep TPAEKTOopii, Yac NonbOTYy Ta AarbHiCTb Kuaka, a
TaKOX MOPIBHIOBATW pe3ynbTaT AN Tin 04HAKOBOI Macu, ane pisHoi reoMeTpil. Y Mexax npakTU4HOro Kency
3006yBavi OCBITM MOXYTb BUKOHYBATM CEpii EKCNEPUMEHTIB, 3MIHIOKYM KOE(ILEHT aepoauHamiyHoOro onopy Ta
reoMeTpuyYHi NnapameTpu, aHaniayBaTi OTpuMaHi rpaddiku Ta pobuTm y3aranbHeHi BUCHOBKM.

TaKuM YMHOM, PO3LUMPEHHS MPAKTUYHOIO KENCY 3a paxyHOK ypaxyBaHHS Oropy MoBITPS Ta reOMETPUYHNX
pO3MIpiB Tifla cnpusie NOrMMBNEHHID (Pi3NYHOrO 3MICTY HaBYanbHOrO Matepiany, PO3BUTKY HaBMYOK
KOMM'KOTEPHOTO MOAEMNIOBAHHSA Ta (POPMYBAHHIO AOCIAHULILKOTO NiAX0AY A0 BUBYEHHS MEXAHIYHUX SBMLL.

V BucHosku

Y pesynbTaTi NpoOBEAEHOro AOCTIMKEHHS 0OrPYHTOBAHO AOLMBHICTb BUKOPUCTAHHS MPAKTUYHIUX KENCIB
Ik €(PEKTUBHOIO 3acoby BUBYEHHS TEMM BaniCTUYHOMO PyXy B KYpCi (hi3vkW 3aKknagis BULLLOT OCBITH. INokasaHo,
WO NOEJHAHHS TEOPETUYHMX MOSIOKEHb KIACWYHOI MEXaHIKM 3 KOMM'IOTEPHUM MOLEMIOBAHHAM CpUSsE
rnBLIoMy po3yMiHHI0 i3N4HOT CyTHOCTI NPOLeCiB | POPMYBaHHIO LiNICHOMO yABMNEHHS NP0 3aKOHOMIPHOCTi pyXy
Tin.

59



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (4), 44-62.
CC-BY © KrNU, EETECS, Istomina, N., Konokh, I., 2025

Po3pobneHo Ta onucaHo CTPYKTYpYy MPaKTUYHOMO KEency 3 BUBYEHHS 6anicTYHOro pyxy, SKui
peaniayeTbCs Ha OCHOBI AOCHIAHMLBbKO-MOAENOBANLHOMO NiAX04Y Ta BKMOYAE NOCMIAOBHI eTanu npobnemHoi
MOCTAHOBKW, TEOPETUYHOrO aHanisy, MaTeMaTU4HOTO ¥ KOMMIOTEPHOTO MOZESOBAHHS, BUKOHAHHS
AOCTIAHMLBKAX 3aBAaHb, KPUTUYHOMO aHanisy pesynbTartiB i pednekcii. Taka cTpykTypa 3abesneyye akTuBHE
3anyyeHHs 3006yBayiB OCBITU [O HaABYambHOTO MPOLECY Ta PO3BMTOK HABWMYOK CAMOCTIMHOI MisHaBanbHOI
AiSNbHOCTI.

OpuriHanbHICTb  JOCRIMKEHHS Nonsrae Yy MOEAHAHHI  KNacM4YHOrO MPWUYMHHO-HACHIZKOBOMO  OnMCY
BanicTM4HOro pyxy uvepes Apyruid 3akoH HblOTOHA 3i CTPYKTYPHUM MOZESOBAHHAM i MOr0 KOMMIOTEPHOK
peanisauieto B cepepouwyi Matlab Simulink y mMexax 0gHOro HaBYarnbHOro keicy. 3anponoHOBaHUM Niaxia
[03BOSIAE iHTErpyBaTH (Di3nKY, MaTeMaTuky Ta iH(OPMALiNHIi TEXHOMOri B €OMHUA OCBITHIN MPOAYKT i
BiAPI3HAETLCA Bif TPaAULiIMHUX METOAMK, OPIEHTOBAHUX NEPEBAXHO Ha aHaniTMYHi (hopMynu Ta CTaHAapTHI
PO3paxyHKOBI 3azaui.

Y xogi anpobaLii kency BCTAHOBMEHO, WO BapitoBaHHs BXigHWX NapaMeTpiB Mogeni (Mo4aTkoBOi Cuiu,
KyTa Kuaka, Macu Tina Ta BUCOTU CTapTy) crnpusie opMyBaHHi0 Y 3400yBaqiB OCBITU AOCTILHNALBKMX YMiHb,
PO3BUTKY KPUTUYHOTO MUCNEHHS Ta YCBILOMMEHHIO OOMEXEHb ifeaniaoBaHMX maTemaTuyHux mogenen. Lle
CTBOPIOE NepesyMOBM 115 MUBLIOro 3aCBOEHHS MaTepiany Ta NigBULLEHHS MOTUBALLT 40 BUBYEHHS (I3NKM.

[MpaKTh4Ha LiHHICTb poBOTM NONSrae y MOXIMBOCTI BUKOPUCTAHHS PO3POBSIEHOMO NPaKTUYHOTO KeNCy K
NOBHOLiHHOT NabopaTopHoi abo NpakTU4HOI pobOTH B yMOBAX OYHOT0, ANCTAHLINHOIO Ta 3MiLLaHOM0 HaBYaHHS,
30Kpema 3a obmexeHoro goctyny Ao isuyHux nabopatopin. Kec moxe OyTu iHTErpOBaHWA Y HaBYaslbHi
AVCUMNIIHK 3 (isVKK Ta (i3UYHUX OCHOB aBTOMATM3aLil, @ TaKOX afanToBaHWA JO Pi3HUX PIBHIB NigrOTOBKM
3p06yBaviB OCBITH.

3anponoHoBaHWA Nigxia BiAnoBigae BMMOraM KOMMETEHTHICHOMO Miaxody A0 OCBITW, OCKINbKM Cripusie
(hopMyBaHHI0 NPeAMETHMX, LMPPOBUX Ta MXAUCLMNNIHAPHUX KOMMETEHTHOCTEN, HEOBXIAHWX ANS MiAroTOBKY
CyyacHux (paxisLiB TexHiYHOro npodpinto. OTpuMaHi pe3ynbTaTit MOXyTb BYTU BUKOpPUCTaHI BUKTaZavamu 4ns
MOZEpPHI3aLil MeToaMKM BMKNA4aHHA MeXaHiku Ta noJanbloro PO3LUMPEHHS HaBYarbHUX KEUciB i3
3aCTOCyBaHHSAM KOMIMOTEPHOTO MOAENOBAHHS.
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