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NMPUMEHEHUWE TEXHOJIOTU BUPTYAJIbHOM U JONTOJTHEHHOM
PEAJIBHOCTU B OBPA30OBATEJIBHOM TPOLECCE:
NPOBJIEMbBI U NTEPCITEKTHUBbI

Annomayusa: npoyeccol 2100amu3ayuy U UHGOPMAMUZAYUU 8 COBPEMEHHOM
MUpe 0Kasvleaiom GusHue Ha 6ce cghepbl 0OWECMBEHHOL HCU3HU. DMO BKII0UAem 8
cebs u oopaszosanue. CmpemumenbHo passueanuuecs KOMNbiomepHvle mexHo102uu
BHEOPSIIOMCSL 8 CUCmeMbl 00PA308aHUsL T00El 80 6CeM MUpe U YHce UWUPOKO
UCNOJIL3VIOMCSL 80 MHO2UX YUEOHBIX 3A8€0eHUsX. 3a0aua co8pemMeHH020 00pa3z06aHus
cocmoum He MoOJbKO 8 NOJYYEHUU U YCBOEHUU YEe0BEKOM HOBbIX 3HAHULL, HO U 8
CO30AHUU ATIbMEPHAMUBHBIX MEM 0008 0OYUeHUsl, OPUSHMUPOBAHHBIX HA CHOCOOHOCU
u unmepecvl yuaweeocsi. B nacmoswee epems 01 00CMUNCEHUs YMOU yeiu
UCNONL3YIOMCSL  PA3TUYHbIE UHHOBAYUOHHbIE MemoObl 00yYeHUsl, No380.Iouie
Yelo6eKy BOCHPUHUMAMb UHpOpMayuio 0Oojee 4emKo U CMPYKMYypupo8aHHo.
Hzobpemenus VR u AR omuocsamcesi K 4uciy nepeooswix u300pemeHnutl 8 CO8pemMeHHOl
uugposoli koHomuueckou cucmeme. Ilo Mmuenuro dKcnepmos 6 obaacmu
MexHUuuecko20 passumust, polHok ycmpoticme VR / AR aensemcs 0OHUM U3 camvix
nepcnekmusuvix. E2o npoodykyus ucnonvsyemcsi 8 Kauecmee UHCMPYMEHMA 8
00pazosamenbHoU OesimenbHOCmuU Ol 00ecneyeHusl 80681e4eHHOCMU CIMYOEHMO8 8

YuebHbll npoyecc.

Knwueewvie cnosa: eupmyajlbHAsA peajlbHOCNlb, 00NOJIHEeHHAS PEeANbHOCNIb,

UHG OpMayUOHHbIE MEXHON02UL, 0OPA308aMENTbHBIU NPOYeCC.
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APPLICATION OF VIRTUAL AND AUGMENTED REALITY
TECHNOLOGIES IN THE EDUCATIONAL PROCESS:
PROBLEMS AND PROSPECTS

Abstract: the processes of globalization and informatization in the modern world
have an impact on all spheres of public life. This includes education. Rapidly
developing computer technologiesare being introduced into the education systems of
peoplearound theworld and are already widely used in many educational institutions.
The task of modern education is notonly to receive and assimilate new information by
a person, but also to create alternative teaching methods focused on the student's
abilities and interests. Nowadays, to achieve this goal, various innovative teaching
methods are used that allow a person to perceive information more clearly and in a
structured manner. VR and AR inventions are among the cutting edge inventions in
today's digital economic system. According to experts in the field of technical
development, the VR / AR device market is one of the most promising. Its productsare

used as tools in educational activities to ensure student involvement in the learning

process.

Keywords: virtual and augmented reality, information technology, educational

process, advantages and disadvantages.
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Virtual reality (VR) is a set of technical means and installations that allow
reproducing a new world and transmitting information about it to a person through the
impact on his sense organs. This technology also allows a user to interact with objects
in virtual space, preventing him from being just a passive observer.

The immersion in alternate reality is facilitated by certain devices. Such equipment
includes glasses, helmets, even entire rooms with graphic surfaces. A professional
acoustic system allows the subject to orient to heard sounds in order to move in space.
Communication with objects from the virtual world is provided through special items of
clothing, for example, gloves that transmit temperature changes. Cameras installed on
the equipment monitor the movement of a person and ensure his safety.

The quality of the assimilation of knowledge acquired during the period of study
is dependent on the level of student’s involvement in the educational process. Based
on the results of various psychological and scientific studies, it can be noted with
confidence that a person remembers best of all information that affects several senses
or that is repeated from time to time. One of the examples confirming the previously
mentioned fact is the research of R. Karnikau and F. McElrow, which resulted in the

creation of the «Learning Pyramid» model (pic. 1).
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Pic. 1. Learningpyramid

Any material, easy for visual perception, helps to attract student's attention.
Interpretation of complex phenomena in the form of a multitude of visual elements,
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various schemes simplifies their understanding. Group discussion helpsto explore the
problem from differentangles, andactive participation may allow youto remember all
nuances through regular repetition of information. Visual material, simple for visual
perception, attracts student's attention and allows him to focus on educational process.
Discussion of new information in a team also contributes to the qualitative assimilation
of new knowledge by a person. The most effective method in learning process is
practice, the direct application of the acquired skills in life. But, unfortunately, in
modern realities, the implementation of the most effective methods of assimilating
informationis hindered by various technical and material restrictions that do not allow
full-fledged experiments. Certain activities are also associated with a high risk to
human health. Their specificity presupposes a certain level of competence of the
performer. Dueto the existing hazards that can harm a person, the student may not be
allowed to access some technological installations that require special skills during
work.

Using VR technology, people can reproduce any phenomena, create other worlds
depending on the goals of the subject. Such properties of the aforementioned invention
open up wide possibilities for its application in various spheres of public life.

Augmented reality (AR) is a technology that allows to combine a layer of the
virtual world with the physical environment by adding new objects to the reality in
order to improve the perception of any information.

Theintroductionof VR / AR technologies is worth it when other learning methods
are difficult to implement, ineffective, or too expensive. Here are some other
advantages of usingaugmented reality in the educational sphere.

Three-dimensional graphics provide an opportunity to clearly simulate complex
processes with various details, from the movements of objects in space to the
movement of atoms. Another unique feature of this invention is the ability to increase
or decrease the speed of the procedure, depending on the desires of the student. The
objectivity of modeling in virtual space is limited only by computing power and the
results of scientific knowledge about the ongoing process. VR devices can be used as
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a mechanism for practicing particularly complex, dangerous elements without risking
the life and health of the student.

The use of this technical development also allows people to easily organize the
educational process in a playful manner and is perfect for conducting excursions to
historical sights and eras.

Thanks to the interactivity and visibility of VR programs, all information which
Is heard and seen by a personis well and quickly assimilated by him.

This method of teaching is also compatible with the current self-isolation.

Repeated reproduction of objects created in the virtual world and projected
phenomena do not require additional costs. And thanks to the possibility of revising
information, a person can perfectly prepare for certain situations that await him in real
life, study all processes in great detail.

Undoubtedly, like any other technical achievement, VR and AR devices have
some flaws and shortcomings. Some of them are the side effects that occur after
prolonged use of the device: headache dueto sensory imbalance. For example, dueto
technical limitations, the image that changes when the head is turned may be delayed.
The subject, trying to reduce the difference between the expected and received
information, respectively, overexert himself, the effect of motion sickness appears.
Regular flashes, bright and rapidly changing images can provoke an epileptic seizure.
That is why the use of VR and AR devices is allowed for people over 13 years old.
Also, VR equipment is standardized and cannot take into account absolutely all the
user's traits. Wearing helmets and goggles can cause discomfort for people with vision
problems.

Various technologies connected to VR headsets restrict the user's movement, so
the developers are striving to release wireless technology. However, to solve the
problem of autonomy, it is necessary to use a new type of batteries that increase the
weight of the headset, which leads to a decrease in the ergonomics of the device. And
to troubleshoot problems with delays in the transmitted image, it is necessary to
purchase powerful and expensive equipment, which leads to an increase in the cost of
device components and, in general, to an increase in the price of goods. In short,
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developing safe and affordable VR devices is a daunting engineering challenge for
developers.

Creation of high-tech products, quality images and believable graphics requires a
lot of material costs and human resources. The work is attended by qualified workers
from variousfields of activity. In this regard, the development of VR / AR projects s
an expensive and very time-consuming process. Therefore, the cost of the final solution
Is high.

Nowadays, researchers are trying to assess the possibility of using virtual and
augmented reality technologies in education. They are conducting experiments where
VR / AR technologies are used as means of teaching people of different ages.

Accordingto theresults of one of them, it was revealed that among schoolchildren
of grades 5-6, information studied using AR technologies was assimilated much better
(by 23.1%) compared to that obtained by traditional method.

Summing up, it is worth noting that VR, AR technologies represent a serious
scientific achievement in the information environment. Their use is possible in
completely different areas of public life, including educational. Unfortunately,
widespread use of virtual augmented reality devices is still impossible due to their high
price, based on the laborious work of specialists. Nevertheless, the developers do not
stop and strive to create the most ergonomic and high quality devices.
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