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Abstract content. The dissertation addresses the scientific and practical
problem of developing methods, models, and information technology to enhance the
effectiveness of Virtual Reality (VR) technology implementation for forming and
transforming business processes in educational content-providing enterprises and
organizations. The research focuses on the urgent need for innovative information
technology to manage the implementation of virtual reality systems in educational
Institutions, particularly in the context of increasing technological complexity and
rapid evolution of changes in educational space business processes.

The research relevance is emphasized by the growing recognition of virtual
reality technology's potential for revolutionary changes in various aspects of business
operations and educational practices. As educational organizations seek to utilize
immersive technologies to improve decision-making, learning, and client engagement,
there is a pressing need for empirically verified approaches to integrating virtual
reality systems into their operations. This research aims to bridge the gap between
theoretical understanding of virtual reality's potential and its practical implementation,
providing applied tools for identifying opportunities related to immersive technology
implementation for educational organizations.

A key contribution of this work is the development of new information
technology based on the existing VR-BPMN (Virtual Reality-Business Process Model
and Notation) concept. The testing of this innovative IT solution for business process
visualization and analysis demonstrates significant advantages compared to traditional
approaches, offering a more intuitive and engaging visualization tool for

understanding complex organizational and educational business processes. The proven
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effectiveness of this information technology shows a 21% increase in task execution
speed without error identification compared to PC-based tools, highlighting its
efficiency for business process transformation in virtual environments. VR-BPMN is a
core component of the proposed information technology that demonstrates how virtual
reality can be effectively integrated into existing information systems for forming and
transforming educational institution business processes.

The research advances the field of human-computer interaction in virtual
environments through the development of an enhanced method that integrates natural
language processing and gesture recognition methods. This approach to multimodal
interaction demonstrated a 35% reduction in command interpretation errors compared
to traditional interfaces, with 85% of users noting increased intuitiveness when
working in the virtual environment. The system's adaptive learning capability shows a
15% improvement in command recognition accuracy over time, highlighting the
potential of virtual reality systems for personalized experiences.

A significant theoretical contribution of this work lies in developing a
technology acceptance model for virtual reality applications. Using structural equation
modeling provides a framework for understanding factors influencing virtual reality
technology adoption in organizational settings. The identification of perceived
enjoyment as a critical factor in usefulness and ease of use provides valuable
information for virtual reality system developers and users, emphasizing the
Importance of creating engaging user experiences.

A comprehensive framework for implementing virtual reality strategy in
business and educational contexts has been developed and presented. The structured
approach  encompasses content evaluation, resource allocation, testing,
implementation, and continuous reassessment, demonstrating significant advantages in
real-world conditions.

Furthermore, the study has advanced virtual reality technology in B2B and B2C
contexts, revealing significant potential benefits across various sectors. Results

demonstrating increased client engagement, conversion rates, employee training
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effectiveness, and knowledge retention confirm the transformational potential of
virtual reality technology. However, the research also identifies key challenges to
widespread VR adoption, particularly in data privacy and hardware limitations,
providing a balanced view of the current state of immersive technology
implementation.

The dissertation research results make significant contributions to both
theoretical understanding and practical application of virtual reality technology in
educational sphere business processes. The developed methods, models, and
information technology offer comprehensive analytical and applied tools for
organizations seeking to utilize virtual reality to enhance efficiency and innovation in
educational space. By addressing the complex interaction of technological,
organizational, and human factors in virtual reality technology implementation, this
research creates a solid foundation for future IT achievements, paving the way for
more efficient, effective, and user-oriented virtual reality applications across various
fields.

The object of the study is the processes of integrating virtual reality systems
into the activities of enterprises and organizations that provide educational content.

The subject of the research is models, methods, and information technology
for developing, evaluating, and implementing virtual reality systems for forming and
transforming business processes in educational space.

Research methods. The study employs a complex of methods, including:
modeling and data analysis methods, including structural equation modeling to verify
the technology acceptance model within the proposed information technology;
software engineering methods for developing core components of virtual reality-based
information technology, including virtual reality interfaces and data processing
algorithms; experimental design and user research to evaluate the effectiveness of the
VR-BPMN concept and human-computer interaction model within the developed
information technology; statistical analysis of system performance indicators to

optimize the efficiency and responsiveness of information technology; systems
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analysis and design methods for creating implementation frameworks and ensuring

scalability and adaptability of information technology; simulation and modeling

methods for testing and refining VR components of information technology in

controlled environments before real-world deployment.

The aim of the study is to develop information technology for effective

implementation of virtual reality systems in educational sector business processes.

To achieve this aim, the following tasks must be solved:

1.

Analyze the possibilities of implementing virtual reality technology in
business processes and educational context, identify existing challenges and
limitations in modern immersive technologies.

Propose a technology acceptance model for applying virtual reality systems
and their applications in educational space.

Develop a human-computer interaction model for virtual reality systems.
Develop methods for evaluating the effectiveness of VR simulations in
business processes and optimizing user experience in virtual environments.
Develop a method for integrating natural language processing and gesture
recognition in VR interfaces for educational simulations and visualization of
complex business processes.

Develop information technology for business process formation based on
implementing virtual reality systems in educational space.

Develop software modules and conduct testing of the developed information
technology through testing, case studies, and empirical evaluations in various
business and educational environments.

Develop a strategy for evaluating the effectiveness and development of

virtual reality systems in business and educational contexts.

The main study hypothesis is that by solving the set tasks, the research results

should bridge the gap between theoretical understanding and practical implementation

of virtual reality systems in educational institutions' activities, providing information



and applied tools for identifying challenges and opportunities associated with

iImmersive technology implementation.

The scientific novelty of the obtained results:

Developed for the first time:

a human-computer interaction model for virtual reality systems which,
through a unique combination of defined components, enables increased
system response speed to user actions in the virtual environment. Unlike
existing models, it enables reduced command interpretation errors and
improves recognition accuracy through adaptive learning, determining its
potential for shaping user experience;

a method for evaluating the effectiveness of VR simulations in business
processes, which enables quantitative determination of virtual reality
systems' effectiveness indicators: task completion time, error levels, user
satisfaction and perception of the virtual environment, and enables
identification of indicators for optimizing business processes and decision-
making processes;

a method for optimizing user experience in virtual environments, which
through aggregation of data analytics and machine learning methods offers a
new approach to collecting and analyzing user behavior data in virtual
environments and ensures VR experience accumulation;

information technology for business process formation in educational space,
which through developed and improved models and methods, ensures
increased effectiveness of virtual reality systems implementation in

organizations providing educational content.

Improved:

technology acceptance model, which by considering specific factors for
virtual reality systems provides an analytical basis for predicting the results
of implementing the developed information technology in educational

institutions;



- structural equation modeling method for evaluating virtual reality perception
by potential users, which, unlike existing ones, through using an extended
factors model of virtual reality technology perception, enables quantitative
determination of relationships between key constructs in organizational
conditions.

Further developed:

- virtual reality technology perception factors model, which considers the
complex structure of interaction between technological, organizational, and
human factors affecting virtual reality systems use, and serves as a basis for
improving the structural equation modeling method;

- method of integrating natural language processing and gesture recognition in
VR interfaces, which, through aggregation of these components, increases
intuitiveness and efficiency of user interaction in virtual environments,
enabling its application for educational simulations and complex business
process visualization.

The first chapter provides a comprehensive review of immersive technologies
and virtual reality systems, identifying opportunities for their integration into business
processes and educational institutions. The current state of virtual reality
implementation in various business processes is analyzed, drawing on recent industry
works and scientific literature. A critical analysis of potential benefits and challenges
of existing virtual reality technology implementation results is conducted, including
enhanced data visualization, spatial representation, and more engaging learning
experiences, as well as hardware limitations and user perception factors of immersive
technologies. The theoretical foundations of technology acceptance models and their
applicability to virtual reality systems are thoroughly examined. Analysis of scientific
works on technology acceptance theory enabled identifying the relevance and
applicability level of existing models, methods, and tools of immersive technologies.
The VR-BPMN concept is defined as the foundation for developing information

technology for business process formation in educational space based on virtual reality
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systems. Key gaps in existing research on virtual reality systems implementation are
identified, particularly in user interface development and integration of natural
language processing and gesture recognition. Strategic objectives of this work are
outlined, forming the research goals for subsequent chapters.

The second chapter presents significant achievements in developing new
information technology for integrating virtual reality into educational institutions. A
key contribution is the improvement of the technology acceptance model, specifically
designed for applying virtual reality systems in educational space. The improved
model considers virtual reality-specific factors. The developed model was thoroughly
tested using the structural equation modeling method, which provides a foundation for
understanding and predicting virtual reality implementation in organizational
conditions. The model's consistency with numerous data indicators is proven,
highlighting its reliability and applicability in various contexts.

Additionally, the chapter develops a human-computer interaction model for
virtual reality systems based on natural language processing and gesture recognition
methods. The model defines PC-user interaction and enables reduced system response
time in virtual environments, representing a significant contribution compared to
traditional interfaces. This model enables reduced command interpretation errors,
improves recognition accuracy over time through adaptive learning, and demonstrates
its potential for shaping user experience in virtual reality.

The chapter also presents a virtual reality technology perception factors model,
which has been further developed by considering the interaction of technological,
organizational, and human factors for business process formation in educational space.
The model offers nuanced understanding of complex variables affecting virtual reality
perception and use, providing valuable information for both researchers and
practitioners. By identifying and analyzing factors that contribute to user engagement,
efficiency, and satisfaction, this model deepens theoretical understanding of human-

computer interaction in virtual environments.



The third chapter focuses on evaluation and optimization methods within the
developed information technology, which determine scientific results for assessing
perception and effectiveness of virtual reality application in educational space. A key
contribution is the improvement of structural equation modeling method for evaluating
virtual reality perception by potential users, providing a more reliable and accurate
approach to understanding factors affecting virtual reality adoption in organizational
conditions. This enhanced method enables empirical verification of relationships
between key constructs, offering valuable information about virtual reality adoption
dynamics.

A method for evaluating VR simulation effectiveness in business processes has
been developed, enabling the development of tools for determining indicators such as
task completion time, error rates, and user satisfaction, and allowing comparison with
traditional methods. Comparison results demonstrate the advantages of virtual reality's
potential for improving visualization and understanding of complex business
processes, while also identifying indicators for future optimization.

An innovative method for optimizing user experience in virtual environments is
proposed, addressing unique challenges of immersive technologies while focusing on
Increasing user engagement and satisfaction levels. Integrating advanced analytics and
machine learning methods, this approach employs a new methodology for collecting
and analyzing user behavior data in virtual environments, paving the way for more
personalized and effective VR experiences.

Furthermore, the chapter details a method for integrating natural language
processing and gesture recognition in VR interfaces, aimed at enhancing user
interaction efficiency in virtual environments. This integration represents a significant
step in method development for creating more natural and seamless user experiences,
with potential applications ranging from simple educational simulations to complex
business process visualizations.

The fourth chapter is dedicated to practical implementation and validation of

the developed information technology, presenting a comprehensive approach to
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implementing virtual reality systems in educational space. It presents innovative
instrumental modules for implementing the VR-BPMN concept based on developed
models and methods, providing a systematic foundation for effective virtual reality
technology utilization. These modules cover the complete lifecycle of virtual reality
systems implementation — from initial design to optimization.

The implementation of the proposed information technology is validated
through extensive testing, case studies, and empirical evaluations in various business
and educational environments. Testing results demonstrate significant improvements
in task performance indicators, user interaction, and learning outcomes, while also
identifying areas for further improvement. The chapter concludes by summarizing the
obtained results, highlighting practical research outcomes, and suggesting promising
directions for future research in immersive technologies.

The chapter also presents a strategy for evaluating the effectiveness and
development of virtual reality systems in business and educational contexts. This
strategy offers a structured approach to evaluating virtual reality implementation,
ensuring alignment with educational institutions' goals for continuous improvement. It
includes feedback mechanisms and adaptive learning processes for optimizing virtual
reality experience utilization over time.

The practical significance of the obtained results lies in their comprehensive
contribution to the development and application of advanced information technology
for implementing virtual reality systems in educational space. The developed
information technology provides educational organizations with a reliable and end-to-
end solution for effective implementation and optimization of virtual reality systems in
their activities, improving decision-making business processes, teaching methods, and
overall productivity. The proposed strategy for evaluating the effectiveness and
development of virtual reality systems is based on a holistic approach to improving
virtual reality implementation in business and educational contexts.

The developed software modules provide users with applied tools for visual

understanding and representation of complex business processes, enhancing
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operational efficiency of educational organizations through immersive interactive
visualizations. The practical significance of this tool is important for various industries
— from manufacturing to finance, where business process optimization is crucial for
maintaining competitiveness.

Conclusion. For use in educational space, information technology and valuable
recommendations for improving the learning process based on virtual reality systems
implementation have been proposed, offering potential for transforming pedagogical
approaches to teaching various disciplines. Empirically validated evaluation modules
within the information technology offer educators reliable tools for assessing virtual
reality's impact on learning outcomes, facilitating decision-making regarding virtual
reality investment feasibility in educational institutions.

Furthermore, the technology acceptance model integrated into the developed
information technology serves as a practical tool for educational organizations to
predict and improve user perception of virtual reality technology. This predictive
capability can guide the development of more user-centered VR applications,
potentially increasing the success rate of virtual reality implementation in various
organizational contexts. The comprehensive nature of the developed information
technology bridges the gap between theoretical research on virtual reality technology
and its practical application. It offers educational organizations applied tools for
planning, implementing, and optimizing their virtual reality initiatives, comprising
software modules for user interface development, data processing, performance
analysis, and real-time IT adaptation based on user behavior and learning models.

By offering a structured and technological approach to virtual reality systems
implementation, this research will enable educational institutions to more effectively
utilize immersive technologies' potential, stimulating innovation and providing
competitive advantages in the digital business landscape. The practical
implementation of the developed information technology emphasizes its importance

for developing virtual reality applications in educational organizations.
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AHOTALIA

Tao Jli. Indopmaniiina TexHoJioriss ¢(opmyBaHHs1 Oi3Hec-IpoLeciB Ha
OCHOBi BipTya/IbHOI peajibHOCTI B OCBITHbOMY mnpocTopi. — Ksanigikayiiina
HAyKo8a npays Ha npasax pyKonucy.

Hucepramiss Ha 3100yTTS HAyKOBOTO CTymeHsS jJokTopa ¢umocodii 3a
crietianipHicTIO 122 «Komm’totepHi Hayku». — KuiBChkHil HalllOHABHUN YHIBEPCUTET
OyxiBHUIITBA 1 apxiTekTypH, Kuis, 2024.

3micT anoramii. /luceprailis TpHCBSYEHA BHPIMICHHIO HAYKOBO-NPAKMUYHOL
3a0aui — PO3pOOJICHHS METOJIB, Mojeled Ta iHGOpPMAaIIMHOI TEXHOJOTIl I
MIJIBUIICHHS €()eKTUBHOCTI 3aCTOCYBAaHHSA TEXHOJIOTI BIPTyalbHOI peaibHOCTI (aHT.
Virtual Reality, VR) nmns ¢dopmyBanHs Ta TpaHcdopmarii Oi3HEC-TIPOIECiB
MIJAMPUEMCTB Ta OpraHizalliif, sKi HaJalThb OCBITHIH KOHTEHT. JlociimkeHHs
COpsIMOBaHE Ha HarajibHy MOTpe0y y HasBHOCTI I1HHOBALIMHOI 1H(OPMAIIHHOI
TEXHOJIOT1i, siIka O KepyBaja BIPOBA/KEHHSM CHUCTEM BIPTyalbHOI pEaJbHOCTI B
OCBITHI YCTaHOBHU, OCOOJIMBO B KOHTEKCTI 3POCTAIOY0i TEXHOJIOTTYHOI CKIAAHOCTI Ta
IIBUJIKOT €BOJTIOLIT 3MiH Y O13HEC-TIpoIiecaXx OCBITHBOI'O IMPOCTOPY.

AKTyanbHICTh  JIOCHIDKCHHS  IMIJKPECTIOETHCS  3pOCTAIOUMM  BU3HAHHSM
MOTEHI[IaTy TEXHOJIOT1I BIPTYyaJIbHOI PEalbHOCTI JJI PEBONIOUIMHUX 3MIH y PI3HUX
acmekTax Oi3Hec-omepailiii Ta OCBITHIX mpakTuk. OCKUIBKM OCBITHI oOprasizaiii
MparHyTh BUKOPUCTOBYBAaTH IMEPCHUBHI TEXHOJIOTIi [UIsl TOKpALIEHHS MpOoLecy
NPUIHATTSA pillleHb, HaBYaHHS Ta 3allyd€HHsI KIIIEHTIB, ICHY€E TrocCTpa moTpeda B
EMITIPUYHO MEePEeBIPEHUX MIIX0/1aX 0 THTErpallii CUCTEM BIpPTyabHOI peaIbHOCTI B 1X
nisipHICTh. Lle mocniikeHHss Mae Ha MeETI MOAOJaTH PO3PUB MIK TEOPETUUYHUM
PO3YMIHHSM IOJO TOTEHI[ATy BIPTyalbHOI pEATbHOCTI Ta 1ii NPAKTUYHUM
BIIPOBA/DKCHHSAM,  3a0e3Meuylound  TPUKIAIHANA  1HCTpyMEHTapiii  BU3HAYCHHS
MOKJIMBOCTEM, MOB’A3aHUX 13 BIIPOBAIXKEHHIM IMEPCUBHUX TEXHOJIOTIH, ISl OCBITHIX
opraHi3ariim.

KirouoBuM BHECKOM 11i€1 poOOTH € po3poOka HOBOI 1H(OPMAIIIMHOT TEXHOJIOT,

ska crnupaeThes Ha icHyrouy koumemniito VR-BPMN (Virtual Reality- Business
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Process Model and Notation, yxp. Mmozenb Ta HOTalisl Oi3HEC-POIIECIB B BIpTyalIbHIM
peasibHOCT1). AmpoOariisi Takoro iHHoBamiiiHoro IT-pimenns nans Bisyamizamii Ta
aHaji3y Ol3HEecC-TPOIIeCiB JIEMOHCTPY€E 3HA4UHI MEpPEeBarv MOPIBHSAHO 3 TPaaUIlIHHUMHU
M1X0/IaMH, TPOIOHYIOUM OUIBII IHTYITUBHUN Ta 3aXOIUTIOIOUMN 3aci0 Bizyasmizaiii
1T pO3YMIHHS CKJIAHUX OpraHi3aliiHUX Ta HaBUaJIbHUX Oi3Hec-mpoleciB. JloBeneHa
eekTUBHICTh 11i€1 1H(GOPMAIIIHHOI TEXHOJOri, fKa JEMOHCTPYE 301IbIICHHS
IIBUKOCTI BHUKOHAHHS 3aBIaHbh 0Oe3 1AeHTHdIKAmii TOMIIOK y TOPIBHSHHI 3
1HCTpyMeHTaMu Ha 0a3i nepcoHanbHoro komm torepa (I1K) Ha 21%, mo migkpeciioe
il eeKTUBHICTD JUIsl TpaHcopMallii O13HEC-TIPOIIECIB Y BIPTyaIbHOMY CEPEIOBHIIIL.
VR-BPMN € 0CHOBHUM KOMIIOHEHTOM 3allpONOHOBAHOI 1H()OpMAIIAHOT TEXHOJIOTII,
AKUW JJa€ 3MOTry TPOJEMOHCTPYBaTH, $K BipTyalbHa pEATbHICTH MOXE OyTH
e(deKTUBHO IHTErpoBaHa B ICHYyroYl iH(dopmaliiiHi cucreMu GOpPMYBaHHS Ta
TpaHcdopmarlii 613Hec-TIPOLIECIB OCBITHBOI YCTaHOBH.

HocnigxeHHss po3BuBae cdepy B3aeMonli JIIOJAWHU 3 KOMII'IOTEPOM Y
BIpTyaJlbHOMY CEPEIOBHIIl 3aBISKH PO3POOJEHHIO BIOCKOHAJIICHOTO METOMY, SKUMU
IHTErpye MeTou OOpOOKH MPUPOTHOT MOBH Ta PO3Mi3HABAHHS KecTiB. Takuil miaxin
10 MyJbTUMOAQJIBHOI B3a€MOAIl IPOJAEMOHCTPYBaB 3MEHILEHHS OMMIIOK
iHTepnperauii komana Ha 35% nopiBHAHO 3 TpaauliiiHumMu iHTepdericamu, a 85%
KOPUCTYBa4iB BIJI3HAYMIIA IJABUIICHHS 1HTYITUBHOCTI MPU POOOTI y BIPTyaIbHOMY
CepeoBHIII. 3aTHICTh CUCTEMH JI0 aJallTABHOTO HABYAHHS JEMOHCTPYE T ABUIICHHS
TOYHOCTI pO3Mi3HaBaHHS KOMaHJ 3 TUIMHOM 4acy Ha 15%, 110 MiaKpecioe MOTeHIal
BUKOPUCTAHHS CUCTEM BIPTyalIbHOI peaIbHOCTI JIJIsl IEPCOHAI30BAHOTO JTOCBIY.

3HauYHMI TEOPETHMYHUU BHECOK ILi€i poOOTH MOJArae B po3poOJIEHHI MOJAEII
MPUIHATTS TEXHOJOTIH JIJIs JOJATKIB BIPTYyalIbHOI peasibHOCTi. BukopucTanus metomy
MOJIETIIOBaHHSI CTPYKTYpPHUMHU PIBHSHHSIMH 3a0e3leuye OCHOBY [UJIsl PO3YMIHHS
(dakTopiB, 110 BIUIMBAIOTh HA MPUUHATTS TEXHOJOTIi BIPTyaJlbHOI pPEAJbHOCTI B
OpraHizamifHuX yMoOBax. BUSBIEHHS CHPUWHATOTO 3aJOBOJICHHS SK KPUTHYHOTO

YUHHUKA KOPUCHOCTI Ta JIETKOCTI BUKOPUCTAaHHS Ja€ IiHHY 1HGOpMAIlII0 s
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PO3pOOHUKIB 1 KOPHUCTYBauiB CHUCTEM BIPTYaJbHOI PEaNbHOCTI, IIJIKPECITIOIYH
BKJIMBICTh CTBOPEHHS I[IKABOTO KOPHUCTYBAIIBKOTO JIOCBI Y.

Po3pobsieHo 1 mpeAcTaBiIeHO KOMIUIEKCHY CTPYKTYpY HJisi BIPOBAJKEHHS
cTpaTerii BIPTyalbHOI peallbHOCTI y Oi3HecC- Ta OCBITHBOMY KOHTEKCTaX.
CTpyKTypOBaHMN TIAXiJT OXOIUTIOE OI[IHIOBAHHS 3MICTy, pO3MOJIT PEecypciB,
TECTYyBaHHs, BIPOBA/PKEHHS Ta MOCTIHHY MEPEOLHKY H IEMOHCTPY€E 3HAUHI IepeBaru
B peaIbHUX YMOBaX.

KpiMm Toro, y pgocmimkeHHI HaOyJI0 TMOJAIBIIOTO PO3BUTKY TEXHOJIOTIS
BIpTyasibHIN peanbHOCTI B KOoHTekcTax B2B 1 B2C, BusiBisitound 3Ha4HiI MOTEHIIIHHI
nepeBaru B pI3HUX CeKTopax. Pe3ynbTaTH, 10 JAEMOHCTPYIOTh 30UIBIIEHHS PIBHS
3aITy4eHHsI KIIIEHTIB, KOe(ili€HTIB KOHBEPCli, €heKTUBHOCTI HABYAHHS MPAIIBHUKIB Ta
30epeKeHHs] 3HaHb, MIATBEP/KYIOTh TpaHCHOpPMAIIMHUM MOTEHIIal TEeXHOJIOT11
BIpTyalibHOI peanbHOCTI. OJHAK JOCIIIKEHHS TaKOX BHU3HAYAE KIFOUOB1 BUKJIMKU Ha
NUISXY 10 IIUPOKOTo BpoBakeHHsT VR, 30kpema y chepax KoOH(PIACHIIITHOCTI TaHUX
Ta anmapatHUX OOMEXKEHb, 1110 3abe3neuye 30a7laHCOBaHUM TMOIJISIT HAa TTOTOYHUM CTaH
BIPOBAHKEHHS IMEPCUBHUX TEXHOJIOTIH.

Pe3ynbpTaTi nucepramitHOTO JTOCTIKEHHS 31MCHIOIOTh 3HAYHUN BHECOK 5K Y
TEOpPETHUYHE PO3YMIHHS, TaK 1 B MPAaKTUYHE 3aCTOCYBaHHS TEXHOJOLIT BIPTYaJbHOI
peanbHOCTI B Oi3HEc-Tiporiecl OCBITHBOI cdepu. Po3poOieHi meronu, Mojaeni Ta
iH(popMaIiiiHa TEXHOJOT1sI TPOMOHYIOTh KOMIUIEKCHUI aHATITUYHUN Ta TPUKIaAHUMA
IHCTpYMEHTapid [JIsl OpraHizaiiii, sKI NparHyTb BUKOPHCTOBYBATH BIPTyaJbHY
peanbHICTh IS IMIJABUINCHHA e(QEKTMBHOCTI Ta BIPOBA/PKECHHS 1HHOBAIlIM B
OCBITHROMY  TIpocTOpi. Posrisgaroud  CKIAJHYy B3a€EMOJII0  TEXHOJOTTYHMX,
OpraHizamiifHuX 1 JIIOJCHKUX (DAKTOPIB MPH BIPOBAKEHHI TEXHOJIOTIT BipTyaabHOI
pPEaIbHOCTI, JaHe JTOCIIHKEHHSI CTBOPIOE MIIIHY OCHOBY JUIsl MailOyTHIX JOCSTHEHb y
ranysi [T, npokiagaroun NUIAX A0 CTBOPEHHS OUIbI €(DEeKTUBHUX, pPE3yJbTaTUBHUX 1
OpIEHTOBAHWX HA KOPUCTYBaya JOJATKIB BIPTYaJbHOI peaJbHOCTI B PI3HUX TajTy3sX.

00’°ckmom  Oocnidrycennss € TIPOUECH IHTErpauli CUCTEM BIPTYaJIbHOI

peaTbHOCTI B IIsUTHHICTD MIAMPUEMCTB 1 OpraHi3alliii, siki HaJlat0Th OCBITHIN KOHTEHT.
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Ilpeomemom Oocniorcenna € Mojeni, METoAu Ta iH(opMalliiiHa TEXHOJIOTIs
Ui pO3pOOJICHHSA, OIIHIOBAHHSA Ta BIPOBA/HKCHHS CHCTEM BIPTYyaJlbHOI PEalIbHOCTI
U1 hopMyBaHHsI Ta TpaHcdopmaiili 613Hec-TPoIeCciB B OCBITHHOMY MPOCTOPI.

Meroan nociigkeHHsi. Y JIOCHIDKEHHI BHKOPHUCTAHO KOMIUIEKC METOIIB,
cepel SKHX: METOAU MOJCNIOBAaHHS Ta aHali3y JJaHHUX, BKJIIOYAIOYA METOJ
MOJICJIIOBaHHSl CTPYKTYPHUMH PIBHSHHSAMHU JJII TIEPEBIPKA MOJETl MPUAHSTTS
TEXHOJOTI B paMKax 3alporoHOBaHOI 1H(POPMAIUNHOI TEXHOJIOTI(; METOAH
OporpaMHOi 1HXKeHepli i1 PO3pOoOKHM OCHOBHHMX KOMIIOHEHTIB i1H(pOpMaIiiHO1
TEXHOJIOT1i Ha OCHOBI BIPTyaJIbHOI PEabHOCTI, BKIIOYAIOYU 1HTEpQEHCH BIPTYaTbHOT
pPEAIbHOCTI Ta aJrOpuTMU OOpOOKH HaHMX; EKCIEpUMEHTAIIbHE MPOCKTYBAHHS Ta
JOCIIKEHHSI KOPUCTYBaYiB JJis OlliHIOBaHHA edekTuBHOCTI KoHuerniii VR-BPMN Ta
MOJIeJNII B3a€EMOJIIi JIIOAMHU Ta KOMIT'IOTEpA B paMKax po3po0sieHoi iHdopmalliitHoi
TexHoJyorii; CTaTUCTUYHUI aHal3 TOKa3HHMKIB MPOAYKTHUBHOCTI CHCTEMH JUIS
ontumizanii e€(EeKTUBHOCTI Ta IIBHJKOCTI pearyBaHHsA 1H(GOpPMAIIITHOI TEXHOJIOTI;
METOAM CHUCTEMHOIO aHaji3y Ta NPOEKTYBaHHS [JIsi CTBOPEHHS (PpelMBOpPKIB
peamizamii Ta 3abe3neyeHHs MacITa0OBAaHOCTI Ta aJaNTUBHOCTI 1H(QOPMAIIHHOT
TEXHOJIOT'1l; METOAM CUMYJISLIT Ta MOJEIIOBAaHHS JUIsl TECTYBAaHHS Ta JOOMNPALIOBAHHS
VR-xoMnoHEHTIB iHPOPMAILIIHOI TEXHOJOT1i B KOHTPOJIbOBAHUX CEPEAOBUILAX MEPE]
PO3TOPTaHHSM Y pealbHOMY CBITI.

Memorw oOocnioycenna € po3poOsieHHsT 1HGOPMAIIMHOI TEXHOJOTIT IS
€(EeKTUBHOTO BIPOBAJKEHHS CHUCTEM BIPTYaJbHOI peajbHOCTI B O13HEC-NPOLECH
OCBITHBOT TaITy3I.

JInst JOCSTHEHHS MOCTaBJICHOI METH HEOOX1THO PO3B’SI3aTU MAKI 3A60AHHA

1. 3MIMCHATH aHaJli3 MOKJIMBOCTEH BMPOBAHKEHHSI TEXHOJOTII BIpTyaabHOI
peaIbHOCTI B O13HEC-TIPOLIECH Ta OCBITHIM KOHTEKCT, BUSBUTU ICHYIOUl BUKIJIMKH Ta
O0OMEKEHHS B Cy4aCHUX IMEPCUBHUX TEXHOJIOT1SIX.

2. 3anponoHyBaTH MOJENb TNPUNUHATTS TEXHOJIOTIH JJIs 3aCTOCYBaHHS

CUCTEM BIPTYaJIbHOCTI PEAJIbHOCTI Ta il 10JaTKIB B OCBITHBOMY IIPOCTOPI.
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3. Po3pobut Monens B3aeMOAIl JIOJUHU 3 KOMIT'IOTEPOM JJisi CHCTEM
BIPTYaJbHOI PEaIbHOCTI.

4, Po3pobutu Metoau oriHioBaHHS e€(eKTUBHOCTI VR-cumMysiiit y 6i3Hec-
mporiecax Ta ONTHUMI3aIlil KOPUCTYBAIBKOTO JIOCBITY Y BIPTyaJbHOMY CEPEIOBHIII.

S. Po3pobutn  meton  iHTerpamii 0OpoOKM  MOpPUPOJHOI MOBH  Ta
posmi3zHaBaHHs kecTiB y VR-1HTepdeiicax g HaBYaIbHUX CUMYJIALIN Ta Bi3yauni3alii
CKJIaJHUX O13HEC-TIPOLIECIB.

6. Po3pobutn indopmariiitHy TexHOJIOTiI0 (pOopMyBaHHS Oi3HEC-TIPOIECIB HA
OCHOBI BIIPOBAPKEHHS CUCTEM BIPTyaIbHOI PEabHOCTI B OCBITHIM MPOCTIp.

1. Po3pobutu mporpamMHi MOAyJl Ta 3IMCHUTH ampoOarlito po3poOaeHol
iH(popMaIiitHOT TEXHOJIOT1I 3a JOIMOMOIOK TECTyBaHHS, TEMAaTUYHUX JIOCTIKEHb Ta
EMITIPUYHUX OI[IHOK y PI3HUX Oi3HEC- Ta OCBITHIX CEPEIOBUIIAX.

8. Po3pobutu cTparterito OLIHIOBAHHS €()EKTUBHOCTI Ta PO3BUTKY CHCTEM
BIpTyaJIbHOI peaibHOCTI y O13HEC- Ta OCBITHHOMY KOHTEKCTaX.

Ocnoena 2inome3a 00CAi0HCEHHA NOJIA2AE 8 MOMY, 1110 3aBJISKUA BUPIIICHHIO
MOCTABJICHUX 3aBJaHb PE3yJbTaTH JOCTIPKCHHS MAalOTh IMOJ0JIaTH PO3PUB MK
TEOPETUUYHUM PO3YMIHHSAM Ta MPAKTUYHUM BIPOBADKEHHAM CHCTEM BIPTYaJbHOI
peanbHOCTI B JISJIBHICTh OCBITHIX YCTaHOB, 3a0e3neuyroud 1HGopMalliitHo-
MPUKIAAHUN IHCTPYMEHTAPIM SISl BU3HAYEHHS BUKIIMKIB 1 MOMJIMBOCTEMH, TIOB’ sI3aHUX
13 BIPOBAKEHHSAM IMEPCUBHUX TEXHOJIOTIH.

HaykoBa HOBM3HA OTPMMaHHUX pe3yJIbTATIB:

Bnepue po3pobneno:

- MOJIETb B3a€EMOJII JIIOAUHU 3 KOMI'FOTEPOM IS CUCTEM BIpTyajbHOI
peaNIbHOCTI, SIKa, 32 PaXyHOK yHIKaJdbHOi KOMOiHallli BU3HAYEHUX KOMIIOHEHTIB, /1€
3MOTy 30UIBIIMTH MIBUAKICTh PEakKilii CUCTEMHU Ha Jii KOpPUCTyBada y BIPTyaJIbHOMY
cepenoBuii. Ha BigMiHYy BiJl 1CHYIOUMX, Taka MOJEIb YMOKJIMBIIIOE 3MEHILICHHS
MOMUWJIOK 1HTEpHpeTalii KOMaHJ| Ta MiJABHUINY€E TOYHICTH iX PO3MI3HABAHHS 3aBISIKU
aJanTUBHOMY HAaBYaHHIO, [0 BH3HA4Yae 1ii MOTEHUIaN [  (popMyBaHHA

KOPHUCTYBAIbKOT'O JIOCBIAY;
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- METOJi OIIHIOBaHHS €(QEKTUBHOCTI 3acTocyBaHHA VR-cumynsamit y
Oi3Hec-TIpoliecax, SIKUHA Ja€ 3MOTY KUTbKICHO BHU3HAYHUTH TMOKAa3HUKUA €(EKTHBHOCTI
3aCTOCYBaHHS CHCTEM BIPTYyaJIbHOI pEaJbHOCTI: Yac BHUKOHAHHS 3aBJaHb, PIBHI
MOMMJIOK, 33JT0BOJICHOCTI Ta COPUMHSTTSI KOPUCTYBAa4eM BIpTyaJIbHOTO CEPEIOBHUIIA, 1
Ja€ 3MOTY BHUSIBUTH TOKA3HUKHM JUIsl ONTHMI3alli Oi3HEC-TpoIeciB Ta MPOIIECiB
OPUNHATTS PillICHb;

- METOJl ONTHUMI3alii KOPUCTYBallbKOIO JOCBITy Vy BIpTyaJlbHOMY
CEPENIOBHUII, KW 3a PaxXyHOK arperarii METOJiB aHAIITUKH JaHUX Ta MAIIHHHOTO
HAaBUaHHA TMPOMOHYE HOBUH MIAXiA 70 300py Ta aHai3y JaHUX NPO TOBEAIHKY
KOPHCTYBauiB y BIpTyaJIbHOMY CE€peJIOBUILI Ta 3a0e3neuye HakonmuueHHs: VR-1ocBiny;

- iH(pOopMaIliiiHy TEXHOJOTiI0 (OopMyBaHHSI O13HEC-TIPOIECIB B OCBITHHOMY
IPOCTOpl, KA 3a PaXyHOK pO3pOOJIEHUMX 1 BJIOCKOHAJEHUX MOJENEeNd Ta METO/IB,
3a0e3nedye MiABUIICHHS €(QEKTUBHOCTI BIPOBAKEHHS CHUCTEM  BIPTYaJIbHOI
peanbHOCTI B JIISUIbHICTDh OpTaHi3allii, ki Halal0Th OCBITHINA KOHTEHT.

Yoockonaneno:

- MOJIeNIb  TIPUUHSATTS TEXHOJOTIH, $Ka 3a PaxXyHOK BpaxyBaHHS
cnerupiuHux (HaKkTopiB JUIsl CUCTEM BIPTYaIbHOT PeasIbHOCTI 3a0e3mneuye aHa T THIHAN
0a3uc A NPOrHO3YBaHHS pE3yJIbTaTiB BIPOBAIKEHHS PO3pOOJICHOI 1H(OpMAIIHOT
TEXHOJIOT1i B OCBITHI YCTaHOBHU;

- METOJlT MOJICTIOBAHHSI CTPYKTypPHUMHU PIBHSHHSIMH [IJIsl OLIHIOBAHHS
COPUMHATTS BIPTyalbHOI PEabHOCTI MOTEHI[IMHUMHU KOPUCTyBayaMH, KU, Ha BiJ
BIIMIHY BiJl ICHYIOYOTr0, 32 PaXyHOK BHUKOPHCTAHHS MOJEJ1 PO3MIMPEHHUX (PaKTopiB
CIOPUMHATTS TEXHOJOTIi BIpTyaldbHOI pPEajbHOCTI, J1a€ 3MOTYy KIJIbKICHO BU3HAYUTH
Mipy B3a€MO3B'SI3KIB MK KJIIFOUOBUMH KOHCTPYKTAMHU B OpraHi3aIliiHuX YMOBaXx.

Ompumanu nooanvuiull po36Umox:

- MOJieNb (DAKTOPIB CHPUMHATTS TEXHOJIOTII BIPTYaJIbHOI PEaIbHOCTI, SIKa
BPaxOBY€ CKJIQJIHY CTPYKTYPY B3a€MO/IIi TEXHOJIOTIYHUX, OPTAHI3AIIHHUX 1 JIFOJICHKHUX
(dakTopiB, 10 BIUIMBAIOTh HA BUKOPHUCTAHHSA CHCTEM BIPTYaJIbHOI PEAlbHOCTI, Ta €

OCHOBOIO JIJISl YJIOCKOHAJIEHHSI METOJTy MOJICIIOBAHHS CTPYKTYPHUMHU PIBHSHHSAMU;
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- METOJ[ 1HTerpari oOpoOKH MPHUPOIHOT MOBH 1 PO3MI3HABAHHS JKECTIB Y
VR-inTepdeiicax, sKuil, 32 paXyHOK arperaiii 3a3Hauy€HUX KOMIIOHEHTIB, IiJBHIIY€E
IHTYITUBHICTD 1 €EKTHUBHICTh B3a€EMOJIIT KOPUCTYBAUiB y BIpTyaJbHOMY CEPEIOBHIII,
0 YMOXJIMBJIIOE MOr0 3aCcTOCYBaHHS IS OCBITHIX CHUMYJIAIIA Ta Bizyamizarlii
CKJIaJHUX O13HEC-TIPOLIECIB.

Y nmepmomy po3aiii 37iiicCHEHO BCeOIUHUU OS] IMEPCUBHUX TEXHOJIOTIH 1
CHUCTEM BIPTyaJbHOI PEabHOCTI, BUABJICHO MOXKJIMBOCTI iXHBOI iHTerparlii B Oi3Hec-
MpoIleCH W OCBITHI ycTaHOBU. [IpoaHanmi3oBaHO MOTOYHWUN CTaH BIPOBAIHKCHHS
BIPTyaJIbHOI PEaJIbHOCTI B PI3HOMaHITHI O13HEC-MPOIECH, CIHUPAIOYUCh HA OCTaHHI
rajgy3eBi mpaili Ta HayKOBY JiTepaTypy. 3AIMCHEHO KPUTHUYHHUI aHajl3 NOTCHI[IHHUX
nepeBar Ta BUKJIMKIB HASBHUX PE3YyJIbTATIB BIPOBAHKEHHS TEXHOJOTI BIpTyaJabHOI
peabHOCTI, BKIIIOYAIOYM YJAOCKOHAJEHY Bi3yai3allilo JaHUX, TPOCTOPOBE YSIBICHHS
Ta OLIBII 3aXOIUIMBHI HABYAJIBHUM JOCBIJ, a TAKOXK anapaTHI 0OMEeXeHHs Ta (paKkTopu
CIOPUMHATTS KOPHUCTYyBauaMHU IMEPCHUBHHMX TEXHOJOTIH. JleTallbHO JOCIHIIKEHO
TEOPETUYHI OCHOBH MOJEJECH MNPUUHATTS TEXHOJOTIM Ta iXHS 3aCTOCOBHICTH O
CUCTEM BIpTyalbHOI peaIbHOCTI. AHAJI3 HAYKOBUX Mpallb BUCHUX 3 TEOPIi MPUNHATTS
TEXHOJIOT1M HaJaB 3MOTY BUSIBUTH aKTYyaJbHICTh Ta PiBEHb 3aCTOCOBHOCTI 1CHYIOUHX
MoJiesiel, METO/IIB Ta 3acO001B iIMEPCUBHUX TexHoOJOrid. Busznaueno konuernmiro VR-
BPMN sk ocHOBy po3poOieHHs iH(opMalliiHoi TexHosorii gopmyBaHHsa Oi3HecC-
MPOIIECIB B OCBITHBOMY IIPOCTOpPI HA OCHOBI CHCTEM BIPTyaJbHOI PEAJbHOCTI.
BusiBneHi KIIOYOBI MPOTAIMHHU B ICHYIOUMX JIOCHIIKEHHAX IIOAO BIPOBAIHKEHHS
CUCTEM BIpTyaJbHOI peaIbHOCTI, 30KpeMa B po3pobiieHH1 iHTepdeiicy kopucTyBaya, B
iHTerpaiii oOpoOKu NMpUPOAHOI MOBHU 1 pO3Mi3HABaHHS *KeCTiB. OKpeciieHl CTpaTeriuHi
3aBAaHHS Ii€T poOOTH, K1 GOPMYIOTH TOCIIITHUIIBKI 1111 HACTYITHUX PO3JLITIB.

Y apyromy po3aijii mpencTaBlieHO 3HAYHI JOCSTHEHHS B PO3POOJICHHI HOBOI
iH(hopMaIIiHOT TEXHOJIOTIi JJig 1HTerpaunli BIPTyajJbHOI pEaJbHOCTI B OCBITHI
ycTaHoBU. KJIOYOBMM BHECKOM € BJIOCKOHAJICHHS MOJEINI MPUNHSATTS TEXHOJOTIH,
CHellajJbHO PpO3po0JEHOT ISl 3aCTOCYBaHHS CHUCTEM BIPTyaldbHOI pPEabHOCTI B

OCBITHBOMY TIpocTOpi. BiockoHaneHa Mozenb BpaxoBye crietudiyHi s BIpTyaabHOI
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peanbHOCTI (hakTopu. Po3pobiena monens Oyia peTeabHO MEepeBipeHa 3a JOMOMOTO0
METOJIy MOJICNIIOBaHHS CTPYKTYPHUMH PIBHSHHSIMH, SKHI 3a0e3medye OCHOBY IS
pPO3yMIHHS 1 TPOTHO3YBaHHS  BIPOBAPKCHHS  BIPTYallbHOI  pEabHOCTI B
opraHizalifHux ymMoBax. JloBeJeHa Y3roJDKEHICTh MOJIeNi 3 0araTbMma MOKa3HUKaMHU
JaHMX, 110 MiJIKPECTIOE i1 HaIHHICTh 1 3aCTOCOBHICTh Y P13HUX KOHTEKCTAaX.

Kpim Toro, y po3aim po3poOiieHO MOJielb B3a€EMOIT JIOJUHU 3 KOMII'IOTEpOM
IUIA CHCTEM BIPTYaJbHOI PEaibHOCTI, IKa 0a3y€eThCsl HA METO/A1 0OpOOKH MPUPOIHOT
MOBH Ta pO3Mi3HaBaHHS kecTiB. Mojenb BuzHauae B3aemo/ito [1K 3 kopuctyBauem i
Ja€ 3MOTy 3MEHIINTH MIBUAKICTh PEAKLii CUCTEMH Y BIpTyaJIbHOMY CEpPEIOBHUIII, 1110 €
CYTTEBUM BHECKOM IMOpPIBHSAHO 3 TpaauLiiHUMHU 1HTepdeiicamu. Taka Mopeinb
YMOKJIUBIIIOE 3MEHIICHHS TOMIIOK IHTEpIIpeTallii KOMaHJ, MIJBUILYE TOYHICTh
pO3Mi3HAaBaHHSA 3 4YacOM 3aBJSKH aJalTUBHOMY HAaBYaHHIO, 1 JEMOHCTpY€ CBiH
MOTeHI[1ad 1151 OPMYBAaHHS KOPUCTYBALBKOT'O IOCBIlY Y BIpTyallbHIi peaJbHOCTI.

VY po3auni TakoX NPENCTaBICHO Mojielb (aKTOpIB CHPUHHATTS TEXHOJOTI]
BIPTyaJIbHOI PEAIbHOCTI, sKa HalOyja MOAANBLUIOr0 PO3BHUTKY 3aBJSIKM BPaxXyBaHHIO
B3a€MO/IIi TEXHOJIOTTYHUX, OpraHi3aIlifHuX 1 JIOACHKUX (akTopiB 11 (HOpMyBaHHS
O13HeC-TIpoIIeCiB B OCBITHBOMY MPOCTOpi. Mojenb MPOMOHYE TOHKE PO3YMIHHS
CKJIQJIHAX 3MIHHHX, SIKi BITMBAIOTh HA COPUHHATTS Ta BUKOPUCTAHHS BIpTyaJdbHOI
peanbHOCTI, HaJlalouu IHHY 1H(QOpMAIlII0 SK IJIs JOCHITHUKIB, TaK 1 JJis MPAKTUKIB.
Buznayatoun Ta aHami3yrouu (akToOpH, Kl CIPUSAIOTH 3aIyYEHHIO, €(PEKTUBHOCTI Ta
3aJJ0BOJICHOCTI KOPUCTYBadiB, I MOJENb MOTIUOIIOE TEOPETHUYHE POIYMIHHS
B3aemoii moaunu 3 [IK y BipTyaibHOMY cepeloBHIIL.

Tpertiii po3ain npucBsIYEHO METOJaM OIIHIOBAaHHSA Ta ONTHMI3allll B pamKax
po3po0biaeHoi iH(OpMAIIHHOT TEXHOJIOTi, KMl BH3HAYAIOTh HAYKOBI pe3yJbTaTi s
OLIIHKM CIPUMHATTA Ta BHU3HAUYEHHS €(QEKTUBHOCTI 3aCTOCYBAHHSA BIPTyalbHOI
peaJbHOCTI B OCBITHHOMY TpOCTOpi. KIIFOUOBUM BHECKOM € BJIOCKOHAJIECHHS METOIY
MOJICITIOBAHHS CTPYKTYPHUMH PIBHSHHSIMH TSI OI[IHIOBAHHS CIPUIHSATTS BIpTyaabHOI
peaJbHOCTI TMOTEHI[IMHUMHM KOPUCTyBauaMM, IO 3a0e3nedye Oulbll HaaiMHuN 1

TOYHHMM MIAX1A J0 PO3YMiHHS (PaKTOpiB, IO BIUIMBAIOTH HA MPUUHATTSA BIPTYaJIbHOI

22



peanbHOCTI B OpraHizamiiiHux ymoBax. Takuil yIOCKOHAJEHUN METOJ| Jla€ 3MOTY
EMIIIPUYHO TEPEBIPUTH B3a€MO3B'SI3KA MK KIIOYOBUMHU KOHCTPYKTAMHU, MPOTIOHYIOUU
I[IHHY 1H(QOpMAIIi0 PO AUHAMIKY IPUHHSATTS BIpTyaJIbHOI peaIbHOCTI.

Po3pobneno meton omiHku edekTuBHOCTI VR-cumymsnii y Oi3Hec-mipolecax,
KU Ja€ 3MOTY PO3pOOUTH IHCTPYMEHTAJIbHI 3aCO0M BHU3HAYAaHHS TaKWX MMOKa3HHUKIB,
K 4ac BUKOHAHHS 3aBJaHb, PIBEHb MOMUJIOK 1 3aJI0BOJICHICTh KOPUCTYBAYiB Ta J1a€
3MOTY TOpPIBHATH 1X 3 TpPaJuLiHHUMH MeToJaMHu. Pe3ynbTaTé MOPIBHSIHHS
JEMOHCTPYIOTh TIepeBard TMOTEHIaly BIPTyalbHOI pEasbHOCTI AJI MOKpAIICHHS
Bi3yaumizallli Ta po3yMiHHS CKJIQIHUX O13HEC-TPOIIECIB, a TAKOX JAa€ 3MOTY BHUSIBUTH
MOKa3HUKHU JUIsl MailOyTHBO1 ONITUMI3allii.

3anponoHOBaHO 1HHOBAIIMHUNA METO]I ONTUMI3AIlli KOPUCTYBALILKOTO JOCBIAY Y
BIPTyaJIbHOMY CEpE/IOBHINI, SKUH BHUPINIYE YHIKAIbHI TPOOJIEMH 1MEPCUBHUX
TEXHOJIOT1H, 30Cepe/KYIOUNCh Ha MIJIBUILEHHI PIBHIB 3aJy4€HOCTI Ta 3aJJ0BOJICHOCTI
KOPHUCTYBauiB. [HTerpyrouu mepenoBl METOAM aHATITUKMA Ta MAIIMHHOTO HAaBYAHHS,
METOJI BHKOPHUCTOBYE HOBHMM MiAXiJ 10 300py Ta aHAII3y JAaHUX NPO MOBEHAIHKY
KOPUCTYBadiB y BIPTyaJIbHOMY CEpPEIOBHII, NPOKIANA0UM MUIIAX 70 OUIbII
nepcoHanizoBaHoro ta epextuBHoro VR-nocsiny.

KpiMm Toro, B po3auini JeTajabHO PO3IIIANAETHCA METOJ IHTerpaiii oO0poOku
MPUPOHOI MOBH 1 PO3MI3HABAHHA KECTiB B 1HTep(deiicu VR, skuii cpsimoBaHuil Ha
MIJBUIICHHS €(PEKTUBHOCTI B3a€MO/IIi KOPUCTYBAYiB y BIPTYaJbHOMY CEpPEIOBHIIIL.
O3HaueHa iHTerpauis € 3HaYHUM KPOKOM JUISl PO3BUTKY METOJY y CTBOPEHHI OLIbII
MPUPOJTHOTO 1 OE3MepenIkoHOr0 KOPHUCTYBAIIbKOTO JOCBIAY 3 IOTEHIIHHUMU
3aCTOCYBAaHHSAMM SK JJII  TPOCTHX OCBITHIX CHUMYJISIIIIA Tak 1 ISl CKJIAJIHUX
Bi3yasizaliii 613Hec-IpoIIeCiB.

YerBepTHii po31iJl MPUCBIYECHO MPAKTUYHOMY BIPOBAKEHHIO Ta Balijarlii
po3po0ieHoi 1HPOpPMaLIHHOT TEXHOJOTIi, MPEeICTaBIAI0YM KOMIUIEKCHUN MIiAXIJ 10
BIPOBA/HKCHHS CUCTEM BIPTYyaJbHOI PeasibHOCTI B OCBITHIN MpoCTip. Bin mpencrasmsie
IHHOBAIlIHI 1THCTPYMEHTAJIbHI MOAYJl JUIisl BOpoBajkeHHs1 koHUenii VR-BPMN nHa

OCHOBI PO3pOOJIEHUX MOJIENE Ta METO/I1B, 3a0€3MeUy0Yl CUCTEMATUYHY OCHOBY IS
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e(DEeKTUBHOTO BHUKOPHUCTAHHS TEXHOJOTII BIpTyalbHOI peanpHOCTI. Il Momymi
OXOILTIOIOTH TTOBHUHM JKUTTEBHUHA ITUKII BIIPOBAKCHHS CUCTEM BIPTYalbHOI peagbHOCTI
— B1JI MOYATKOBOTO MIPOCKTYBAHHS 0 ONTHUMI3aIIii.

[TixTBEpIPKEHO BIPOBAKEHHS 3allpONOHOBAHO1 1H(OpMaIIiitHOT TEXHOJIOTII 3a
JIOTIOMOTO0 IITUPOKOTO TECTYyBaHHS, TEMAaTUYHHUX JOCTIIHKEHb T4 EMITIPUIHUX OI[IHOK
y pi3HHX Oi3HEC- Ta OCBITHIX cepenoBuInax. PesynapTaTd ampobarlii JeMOHCTPYIOTh
3HAYHE TIOKPAIICHHS MTOKA3HUKIB BUKOHAHHS 3aBaHb, B3aEMOII 3 KOPUCTYBa4aMH Ta
MPOTpaMHUX PE3yJIbTaTiB HaBYAHHS, a TaKOXX BU3HAYAIOTH cepu I MOMATBIIOTO
BJIOCKOHAJICHHS. HampukiHIl po3/ily y3arajabHIOIOTHCS OTPUMaHI pe3yJIbTaTH,
BHUCBITJIIOIOTHCSI ~ MPAKTUYHI ~ pe3yJbTaTH  JAOCHIIDKEHHS Ta  MNPONOHYIOTHCS
MEePCIEKTUBHI HAMPAMKHU MOJATBIIUX JTOCHIKEHb B Faly31 IMEPCUBHUX TEXHOJIOT1H.

VY po3ainl TakoXK MPEJCTaBICHO CTPATETiI0 OIIHIOBaHHS €(QEKTUBHOCTI Ta
PO3BUTKY CHCTEM BIPTYaJIbHOI PeajbHOCTI B Oi3HEC- Ta OCBITHHOMY KOHTEKCTax. Lls
CTpateris MPONOHY€E CTPYKTYPOBAHUU MIAX1J JO OLIHKK BIPOBAKEHHS BIpTyaabHOL
peaIbHOCTI, 3a0€3MeUy04l y3roPKEHICTh 3 LUISMHU OCBITHIX yYCTAaHOB Ha IOCTIWHE
BJIOCKOHAJICHHS. BoHa BKJIIOWa€ MeXaHI3MU 3BOPOTHOTO 3B'SI3KYy Ta aJanTHBHI
MPOIIECH HABYAHHS JIJIs1 OMTUMI3allii I0CBIy BUKOPUCTAHHS BIPTYaJIbHOI PEAIbHOCTI y
yaci.

[IpakTU4He 3HAYEHHS] OTPUMAHMUX Pe3yJbTATIB TOJIATA€ B TOMY, 1110 BOHH €
KOMILJIEKCHUM BHECKOM Y pO3pOOJIEHHSI Ta 3aCTOCYBaHHs MepeaoBoi 1H(OopMaiiHol
TEXHOJIOT1i JUIsl BIPOBAXKEHHSI CUCTEM BIPTYaJIbHOI PEaIbHOCTI B OCBITHIN MPOCTIp.
Po3pob6iena indopmaliiiHa TEXHOJOTISI HaJa€ OCBITHIM OpraHizallisM HaJiiHE Ta
HACKpi3HE pilleHHs i €(EKTUBHOTO BIPOBAIKCHHS Ta ONTUMI3Allll BUKOPUCTaAHHS
CUCTEM BIPTyaJIbHOI PEaIbHOCTI Y CBOiM MISITBHOCTI, TIOKpAIIyloun Oi3HEC-TPOIecH
MPUIHATTS PillleHb, METOIM HABYAHHS Ta 3arajibHy NMPOIYKTUBHICTh. 3alpOornOHOBaHa
CTpaTeris OLIHIOBAaHHSA €(PEKTUBHOCTI Ta PO3BUTKY CHCTEM BIPTYaJIbHOI PEabHOCTI
0a3yeThCsl HA IITICHOMY TMIAXOJ1 JO0 BIOCKOHAJICHHS BIPOBAHKCHHS BIPTyaabHOI

peaIbHOCTI B INIOBOMY Ta OCBITHHOMY KOHTEKCTaX.
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Po3po6ieni mnporpamMHi MOAYJl HaAalOThb  KOPUCTyBayaM  MPUKJIATHUN
THCTpyMEHTapii A7l HAOYHOTO PO3YMIHHS Ta YSBJICHHS CKIIQIHUX O13HEC-TIPOIECIB,
0 MiABUILYE ONepariiHy e(QeKTHUBHICTh MiSJILHOCTI OCBITHIX OpraHizamii 3a
JIOTIOMOTOI0  IHTEPAKTUBHUX Bi3yamizaiid 3 edexkroMm 3aHypeHHS. [IpakTtuune
3HAYEHHS I[bOTO IHCTPYMEHTY € BXKIMBHUM JIJISl PI3HUX Tairy3eil — Bl BUPOOHHIITBA JI0
(dhiHaHCIB, JIe ONTUMI3aIlis O13HEC-TIPOIIECIB Ma€ BUPIIAIbHE 3HAUCHHS JIJIs MATPUMKU
KOHKYPEHTOCIIPOMOKHOCTI.

BucHoBok. /[ BHUKOpUCTaHHS B OCBITHBOMY MPOCTOPl 3ampONOHOBAHO
iHpopMarliiiny TEXHOJOTII0 Ta HaJlaHl IIHHI peKoMeHaIlli IM0J0 YJIOCKOHAJICHHS
HABYAJBHOT'O MPOIIECY HA OCHOBI BIIPOBAXKEHHS CUCTEM BIPTYaJIbHOI PEAIbHOCTI, 11O
Mae TMOTeHIlan i TpaHchopmarllii meJaroriyHuX MiIX0iB J0 BHUKJIAJaHHS PI3HUX
JUCIUIUTIH. EMIIipuyHO miaTBEpKeH1 MOAYJIl OLIHIOBAHHS B pamMKax iHGopMarliitHoi
TEXHOJIOT1i TPOIMOHYIOTh OCBITSIHAM HAJIiiiHI IHCTPYMEHTaJIbHI 3acCOOM JIS OILIIHKH
BIUTMBY BIPTYyaJdbHOI PEAJIbHOCTI HA Pe3yJIbTaTU HaBYAHHS, MOJICTIIYIOYH TPUHHSATTS
pilleHb 1I0JI0 JOLIJIBHOCTI 1HBECTULINM y BIPTyalbHY pEajJbHICTh B OCBITHIX
YCTaHOBaX.

KpiMm Toro, mojens NPUHAHATTA TEXHOJOTIM, IHTErPOBaHA B PO3POOJICHY
iHopMaliiHy  TEXHOJIOTiI0, CJIYTry€e NPAKTUYHUM  IHCTPYMEHTOM  OCBITHIM
OopraHizaiisiM JJisi TPOTHO3YyBaHHS Ta YJOCKOHAJICHHSI CIPUHHATTS KOPUCTYBadaMH
TEXHOJIOT1i  BIPTyaJibHOI peanbHOcTi. Ll TOporHocTMYHa MOXJIMBICTD — MOXKE
CIIpPSIMOBYBaTH pO3pOOKYy OUIbII OpIEHTOBAaHUX Ha KopucTyBaua VR-momartkis,
MOTEHITIHO MABUIIYIOYH PIBEHb YCHIITHOCTI BIPOBAKEHHS BIPTYaIbHOI pealbHOCTI
B pI3HUX OpraHizamiiHuX KoHTekcTax. KoMIiekcHH XapakTtep po3poOieHoi
iH(OopMAaIIHHOT TEXHOJOTIl J0JIa€ PO3PUB MK TEOPETHUHUMH JTOCIHIKEHHSIMH
TEXHOJIOT1i BIPTYaJlbHOI PEAIbHOCTI Ta ii peadbHUM 3acToCyBaHHSM. BoHa mpomonye
OCBITHIM  OpraHizaiisiM MNpPUKIATHUN  IHCTPYMEHTapid Uil IUIAHyBaHHS,

CKJIaJIA€ThCSl 3 MPOTPAMHHUX MOMAYJIB ISl PO3pOOKH KOPHUCTYBAILKOTO 1HTEpdericy,
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00poOKM MaHWX, aHaANI3y MPOAYKTHUBHOCTI Ta anantamii IT B peanpbHOMYy daci Ha
OCHOBI TIOBE/IIHKM KOPUCTYBAYiB 1 MOJIeJIe HaBUaHHSI.

[IponoHytoun CTPYKTYpOBaHUI Ta TEXHOJIOTIYHHUW MIAX1A 0 BIPOBAJKEHHS
CHUCTEM BIPTyaJIbHOI peaIbHOCTI, 1€ JOCJIIPKEHHS HAaJacTh 3MOT'Y OCBITHIM YCTaHOBaM
Outbll  e(pEeKTHBHO  BUKOPHCTOBYBAaTH MOTEHIIa]l  IMEPCHBHHUX  TEXHOJOTIH,
CTUMYIJIIOIOYH iX J0 1HHOBAIlil, Ta HAJAACTh iIM KOHKYPEHTHI MepeBaru y uudpoBomy
6i3ec  mapamadTi.  3AiiicCHEHe  NpakTHYHE  BOPOBAPKEHHA  PO3pOOIEHOT
iHbopMaIlIiHOT TEXHOJOTIi MIAKPEecHoe 1i Ba)XJIMBICTh Ui PO3BUTKY cdepu
3aCTOCYBaHHSA BIpTyaJIbHOI pEajbHOCTI B OCBITHIX OpraHi3allisx.

Kuro4oBi cioBa: BipTyajdbHa peajibHICTh, JIIOJMHO-KOMIT IOTEPHA B3a€EMO/IIS,
MOJIeTIOBaHHs 013HEC-TIPOIECIB, OCBITHI TEXHOJIOT1i, MOJIEIb MPUUHSITTS TEXHOJOTIH,
VR-BPMN, ontumizaliisi KOpUCTYBAIbKOTO JOCBIAY, 0OpoOKa MpPUPOJHOI MOBH,
pO3MI3HaBaHHS ECTIB, IMEPCUBHI TEXHOJIOTi, OIIHKAa €(QEKTUBHOCTI, CTpPATET1yH1

pamku, aHamituka VR.

CIMCOK NMYBJIKALI 3105YBAYA 3A TEMOIO JMCEPTALIIT TA
BIZIOMOCTI ITPO AITPOBAIIIO PE3YJILTATIB INCEPTAIIII
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