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The training of future IT specialists in higher education institutions is taking place in
the context of rapid technological change, the spread of team-based work formats, and the
growing role of Agile approaches in professional practice. Under these conditions, the
educational process should reflect not only the content of professional training but also the
organizational and technological features of real IT practice, in which digital tools for
planning, communication, coordination of collaborative work, and monitoring of results
play an important role. Agile-oriented learning has significant potential in this regard,
however, its effective implementation requires appropriate digital support.

At the same time, in the training of future IT specialists, digital tools are often used
unsystematically, and their selection is determined mainly by the availability or popularity
of particular services rather than by didactic appropriateness. Therefore, there is a need to
examine the didactic potential of digital tools and the specific features of their use in Agile-
oriented learning for future IT specialists.

The analysis of scholarly sources shows that the use of digital tools in the training of
future IT specialists is examined through several interrelated areas. Researchers primarily
focus on the role of digital interaction and collaborative online learning in higher
education. In particular, A. Bach and F. Thiel [1] highlight the relationship between the
quality of digital interaction, learning outcomes, and student satisfaction, while H. Donelan
and K. Kear [4] emphasize the need for a pedagogically sound selection of tools to support
online.

Another area of research concerns digital tools in project-based and engineering
education. P. Canales-Ronda and C. Aragonés-Jerico justify the use of Agile approaches
and digital tools in the training of students in technical and IT fields, viewing them as
means of organizing teamwork, coordinating roles, and tracking progress. Similar
conclusions are presented in studies on the educational potential of GitHub for IT students,
where its value for developing professionally relevant digital collaboration skills is
emphasized [3].

A further important area relates to learning analytics and digital environments for
collaboration. F. Ouyang and L. Zhang [5] show that digital tools can support not only task
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completion, but also the monitoring of student activity, the analysis of individual
contributions, and the provision of feedback. In the context of Agile and adaptive learning,
N. Bergaoui and S. Ayachi Ghannouchi [2] stress the importance of digitally documenting
and improving the learning process.

Thus, current research confirms the significant potential of digital tools for
supporting collaboration, project-based learning, communication, monitoring, and
reflection in higher education. At the same time, their systematization in the context of
Agile-oriented training of future IT specialists, as well as the criteria for their selection and
methodological features of use, remain insufficiently explored.

The analysis of scholarly sources and our own experience in organizing Agile-
oriented learning made it possible to identify the main functions of digital tools in the
training of future IT specialists: communicative, coordinative, organizational and planning,
monitoring, documentation, and reflective-analytical. This makes it possible to consider
digital tools not as a set of separate services, but as means of supporting specific
educational tasks within the logic of Agile-oriented learning. At the same time, the analysis
of practices in foreign and Ukrainian higher education institutions shows the stable use of
LMS platforms and digital environments for interaction, as well as the expediency of
taking into account tools widespread in professional IT practice, in particular the Microsoft
365 ecosystem.

The synthesis of scholarly sources and Agile-oriented learning practice made it
possible to classify digital tools according to their functional role in the training of future
IT specialists. This approach allows them to be considered not as separate services, but as
means of supporting specific stages and types of learning activity. The classification of
digital tools is presented in Table 1.

Table 1
Classification of Digital Tools for Agile-Oriented Training of Future IT Specialists

Category of digital | Functional purpose Examples
tools
Educational  digital | Support the organization of the | Moodle, Microsoft Teams,
environments educational  process, provide | Google Classroom, Canvas,
access to learning materials, | Blackboard
assignments, assessment, and
communication
Communication tools | Enable task discussion, | Microsoft ~ Teams, Slack,

consultations, and synchronous as
well as asynchronous interaction

Discord, Zoom, Google Meet,
Telegram, Mattermost

Task  management | Support sprint planning, task | Trello, Jira, Asana, ClickUp,
tools assignment and control, and | Monday.com, Microsoft
workflow visualization Planner, YouTrack

Collaborative Enable collaborative coding, | GitHub, GitLab, Bitbucket,
development and | change tracking, code review, and | Azure DevOps

version control tools | version control

Documentation and | Support the documentation of | Google Docs, Google Drive,
knowledge requirements, decisions, | OneDrive, OneNote, Notion,

management tools

instructions, artifacts, and team

Confluence, Coda, Miro
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Category of digital | Functional purpose Examples
tools

knowledge
Monitoring, Support activity tracking, task | Moodle Gradebook, Google
assessment, and | monitoring,  testing, surveys, | Forms, = Microsoft = Forms,
reflection tools feedback, and reflection Kahoot!, Quizizz, Mentimeter
Software Support coding, building, CI/CD, | Visual Studio, Visual Studio

development tools

and work within development

Code, IntelliJ IDEA, PyCharm,

environments Eclipse, Android Studio,
Xcode, Docker, Jenkins,
GitHub Actions
Software testing tools | Support test design, automation, | TestRail, Zephyr, Xray,

API and UI testing, and defect
tracking

Postman, Swagger, Selenium,
Cypress, Playwright, JMeter,

SoapUI, BrowserStack

Business analysis | Support requirements elicitation | Jira, Confluence, Miro,

tools and structuring, process | Lucidchart, Draw.io, Bizagi
modeling, and prototyping Modeler, Figma, Balsamiq,

Notion

IT  product and | Support roadmap  planning, | Jira, Trello, Asana, ClickUp,

project management | backlog management, | Monday.com,  Productboard,

tools prioritization, and team | Azure DevOps, Notion
coordination

The proposed classification shows that digital tools perform not an auxiliary but a
system-forming role in Agile-oriented learning, as they support team interaction, sprint
planning, collaborative development, documentation, monitoring, and reflection on results.
Their pedagogically grounded selection makes it possible to bring the educational process
closer to real IT team practice and to create conditions for developing future IT specialists’
experience of professional interaction in a digital environment.

Digital tools play a system-forming role in the organization of Agile-oriented
learning for future IT specialists, as they support the key processes of team-based, project-
based, and professionally oriented activity. Their classification according to functional role
provides a basis for the pedagogically sound selection of tools and for improving the
effectiveness of training. A promising direction for further research is the development of a
methodology for their integrated use in the educational process.
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XKanp myrepiB Binm mepmoi ocobu (First Person Shooter, FPS) € omaum i3
HAUMNOMyJIAPHIIIKUX Ta HAWJOBrOBIYHIIIUX Y 1HAYCTpIi Bineoirop. IlounHaroun 3 Ki1acMYHUX
irop Ha kmrant Wolfenstein 3D Ta DOOM y 1990-x pokax, »aHp HaOyB MacmTaOHOTO
PO3BUTKY 1 CHOTOJIHI OXOIUTIOE MIJbSIPJU TPABIIB MO BChOMY CBIiTy. KiII040BOIO 03HAKOIO
KaAHPY € 3aHypEHHsS TpaBlls B IrPOBUIl CBIT 4yepe3 MEPCHEKTUBY BiJl MepuIoi 0coOH, 10
pazoM 13 peakuiMHUMH MEXaHIKaMH CTPUILOM Ta JUHAMIYHUM TEepeMilleHHAM (opmye
YHIKQJIbHUHN TOCB1 B3aeMoii [1]. AKTyalbHICTh JOCHIPKEHHSI BUBHAYAETHCS 3POCTAIOYUM
MOMUTOM Ha (haxiBIiB i3 PO3pOOKH TPUBHUMIPHUX IrOp Ta HEOOXIIHICTIO CHCTeMaTH3allii
MIIXOIB A0 peamizailii kiaodoBux MexaHik FPS-xanpy 3acobamu cydacHMX BIIBHUX
ITPOBUX PYIIIiB.

Bub6ip pymis Godot Engine Bepcii 4.6+ 00yMoBIIeHUH BiTIKPUTHUM BUX1IHUM KOJIOM,
minensiero MIT, BIACYTHICTIO pOSUITI, MIATPUMKOIO TpuBUMIpHOI Tpadiku Ha 6a3i Vulkan-
penaepepa Ta BOyaoBaHor MoBow GDScript 3 Python-momiOHum cuHTakcHucoMm.
[Topieusno 3 Unity Ta Unreal Engine, Godot 3a6e3neuye 3Ha4HO HIKYUI TOPIT BXOAY 0e3
(iHaHCOBUX 3000B's13aHb, 110 POOUTH HOTO MPUBAOIUBOIO MIATHOPMOIO IS HABYAIBHHUX
Ta JOCHITHUIBKUX TPOEKTIB [2]. By3nmoBa apxitekTypa pyilis, mo 0a3yeThcs Ha iepapxii
cueH Ta By3mniB (Nodes), npupoiHO BijoOpakae KOMINOHEHTHUN MIAX1J A0 MPOEKTYBAHHS
IrpoBUX O00'€KTIB 1 10Ope y3rO/KYEThCS 3 MaTepHAMU, XapaKTEepPHUMH Ul TPUBHUMIPHUX
Iy TEPIB.

Mertoro nocmixeHHss € po3podka mnpototurnty FPS-rpu 3acobamm pymiis Godot
Engine 4.6+ 3 peanizaiiiero 6a30BUX MEXaHIK >KaHPY: CUCTEMH KEPYyBaHHS MEPCOHAXKEM,
MEXaHIKM 3aCTOCYBaHHS BOTHEMAaIbHOI 30poi, peecTparii momkomkeHb Ta Habopy QOL
(Quality of Life) enemeHnTiB, 1110 MiIBUILYIOTh 3aHYPEHHS y ITPOBHI MpoOIIEC.

[leHTpaslbHUM apXITEKTYpHUM PIIICHHSIM € peai3alisi CUCTEMU KEepyBaHHS
nepcoHakeM yepe3 ckiHueHHUI aBromar craHiB (Finite State Machine). FSM no3Bosse
YITKO pO3MEXKYBaTH MOBEAIHKY NEPCOHAXkKA 3aJI€KHO BiJl KOHTEKCTY: CTaH CIIOKOIO, XOb0M,
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