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Abstract: The article discusses the development of the world market for virtual and aug-
mented reality technologies and the prospects for using these technologies in contempo-
rary Russia. The conclusion is that the Russian market follows the global trends,; there
growth of VR/AR technology companies is stated. The main sphere of VR/AR technology
application in Russia is entertainment; these technologies are also quite widespread in the
construction, cultural, educational segments.
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Pe3rome: B gaHHOV CTaTbe 0XapakTepu3oBaH MUPOBO PbIHOK TEXHOJIOMME BUPTYasabHOM 1
AOrOJIHEHHOM peasibHOCTU M PacCMOTPEHbLI NePCreKTUBLI NMPUMEHEHNST STUX TEXHOJI0MMi B
coBpemeHHo# Poccnn. CaenaH BbIBOA, YTO POCCUUICKUI PbIHOK CedyeT 3a o06LemMmnpoBbIMU
TEHAEHUMNSIMMU, OTMEYAETCSI POCT KOMaHui-rpounssoauntenen VR/AR-TtexHonorui. OCHOBHO
cpepoui npunoxeHus VR/AR-TtexHonormii B Poccun sBAsSeTcs cgepa pa3BriedeHunii;
AaHHbIe TEXHOJI0MMU TaKXXe A0BOJIbHO LLUMPOKO BHEAPSIIOTCS B CTPOUTE/IbHYH, KYJIbTYPHYIO,
obpa3zoBaTtesibHble chepsbl.

KnrouyeBble c/10Ba: TeXHO/I0Mrun BUPTYasbHONU MU AOMNO/ITHEHHOM peasibHOCTU, 3KOHOMUKAE
BrieyatsieHui, Poccus.

JEL Classification: L86, M21, 014, 033

I. Introduction I. BBegeHue

In contemporary dynamic business envi- B ycnoBusx COBPEMEHHOM AMHAMUYHOM
ronment created by global and cross-sec- cpedbl 6u3Heca, CO3AAHHOW rnobanbHbl-
toral networks, companies in any sector MW 1 MEXCEKTOPasIbHbIMM CETAMM, KOMNa-

of the economy have to be more flexible HUM B NO6OM CEKTOPE SKOHOMUKM AOTKHbI

and able to respond quickly to new trends 6bITb 601€ee rMbkuMnM U crnocobHbIMKU Obl-
(Bauer et al., 2015) CTPO pearnpoBaTb Ha HOBble TeHAEHLUU

(Bauer et al., 2015).
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Virtualization and digitalization are among
the most important features of the of the
21st century economy (Tapscott, 1996;
Helbing, 2014). In the Industry 4.0, in-
formation is stored digitally; it is pos-
sible for huge information flows to move
very quickly to different parts of the world
(Bharadwaj et al., 2013; Loebbecke, Picot,
2015). By the end of 2016, there were al-
ready more than three billion Internet us-
ers around the world (ITU, 2017).

Currently, the market for virtual and aug-
mented reality (VR/AR) technologies dem-
onstrates a significant growth. According
to IDC, the volume of the VR/AR technol-
ogy market in 2016 was $6.1 billion. In
2017, its growth may be also impressive
(up to $13.1 billion) (IDC Spending Guide,
2017). A significant part of production and
leisure transfers from real life to virtual.

As the market develops, the relevance of
theoretical and applied research in this
field is growing. Still, there are many gaps
and unexplored areas. In particular, it is
important to develop methods and mecha-
nisms for introducing and promoting VR/
AR technologies, to propose their classifi-
cation, etc.

This article aims to show the influence of
VR/AR technologies on the development of
the entertainment industry and to discuss
the prospects for the application of these
technologies in contemporary Russia.

The paper is structured as follows. The
first part provides a brief overview of aca-
demic literature on relevant topics, defines
the content of the basic concepts of the
digital technology market and the concept
of the experience economy. The second
part is devoted to the world market of VR/
AR technologies. The third part presents
an analysis of the Russian VR/AR technol-
ogy market. Finally, some conclusions are
drawn.

II. Literature review.

1. Basic concepts of the VR/AR
technology market

The market of digital technologies began
to develop actively at the end of the 20th
century. However, the first mention of
a network used to transmit digital data

K BaxXHehwmnMm oCOHBEHHOCTAM 3KOHOMUKM
21-ro Beka OTHOCATCHA BUpTyanusauums u
undposusaumsa (Tapscott, 1996; Helbing,
2014). B wHayctpun 4.0 wnHdbopmaums
XpaHUTCS B UMMOPOBOM BMAE; OrPOMHbIE
NOTOKM WHQOPpMaUMN MOryT O4veHb Obl-
CTPO NMepemMeLaTbCs B pasHblie YacTu Mupa
(Bharadwaj et al., 2013; Loebbecke, Picot,
2015). Ha koHey 2016 r. B Mupe 6b1s10 yxe
bonee Tpex MWUINMapAOB MOJSib30BaTesEN
MHuTepHeTa (ITU, 2017).

B HacTodwee Bpemsa Habnwogaetrcsa 3Ha-
YMUTENbHbIN POCT pbIHKA TEXHOMOMMN BUP-
TyanbHOW W [AOMOSIHEHHOW peasibHOCTW.
Mo pgaHHbIM IDC, B 2016 r. o6beM pbiHKa
VR/AR TexHonorui coctasun $6,1 mnpa.
B 2017 r. ero pocT TakXe MOXeT CcTaTb
Bnevatnawowum (o $13,1 mnpa.) (IDC
Spending Guide, 2017). W3 peanbHOM
XXW3HW B BUPTyasbHYIO NEPEHOCUTCS 3Ha-
ynTenbHas YyacTb NPOM3BOACTBA U AOCYyra.

Mo Mepe pa3BUTUA pbiHKa pacTeT aKTy-
aNbHOCTb TEOPEeTUYECKUX W MpUKIaLHbIX
nccrnegosaHun B AaHHOM cdepe. OagHako,
€CTb eLLe MHOro NpobenoB U Hen3y4YeHHbIX
obnacren. B yacTHOCTM, BaxHO pa3pabo-
TaTb MeToAbl U MeXaHW3Mbl BHEAPEHUS U
npoasmxeHna VR/AR TexHONOrum, npea-
NOXUTb UX Knaccudbukauuio, n T.4.

JaHHasa cTaTbsd WMeeT uenbt MnokasaTtb
BansaHue VR/AR TeXHONOrmMm Ha passButme
MHAYCTPUKN pasBnedvyeHnin n obcyantb nep-
CNEKTUBbl MPUMEHEHUNSA 3TUX TEXHOIOTUIN B
coBpeMeHHol Poccuu.

CraTbd CTPYKTypupoOBaHa cneaylowmm
obpasoM. B nepsol 4yactu npencrasrieH
KpaTkuii 0630p peneBaHTHOM Hay4HOWM
nuTepaTypbl, oOnpeaenseTrca coAepxa-
Hne 6a30BbiX KOHUENUM pbiHKa UMdpo-
BbIX TEXHOIOMNI N KOHLEMNLMUN SKOHOMUKMU
BneyaTneHni. BTopas 4acTb nocBsweHa
MUPOBOMY pblHKY VR/AR TexHonoruin. B
TpeTben 4acTu NpeacTaBfieH aHanu3 poc-
curickoro poiHka VR/AR TexHonoruin. B 3a-
KJlOUEHNEe caenaH psa BbIBOAOB.

I1I. O630p nuTepaTypbl.

1. OcHOBHbIe NOHATUA pbiHka VR/
AR TexHonormm

MoTpebuTenbCknii CeKTop pbiHKa UMdpo-
BbIX TEXHOSIOMTMI Hayan aKTUBHO pas3Bu-
BaTbCH B KOHUe XX B. HoO nepBoe ynoMuHa-
HVYe O CEeTM, UCMONb3yeMOoNn ANs nepenauyu
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packets dates back to the 1960s (Leiner
et al., 2003).

As to the term virtual reality (VR), it was
introduced in the 1980s by computer sci-
entist J. Lanier (1992, Lanier and Biocca,
1992).

At present, several approaches to VR ex-
ist. The most popular definition describes
virtual reality from the technical perspec-
tive: such systems include a computer,
capable of real-time animation processing
with special gloves and motion tracking
system as input devices. Output devices
are stereoscopic helmet and headphones.

Among definitions of virtual reality from
the technical side, the following ones may
be emphasized:

e Virtual reality is an electronic sim-
ulation, perceived with the use of special
glasses and gloves, allowing the user to
interact in a realistic surrounding (Coates,
1992);

e Virtual reality - alternative world,
filled with computer generated objects,
which can response to user movements.
Such interaction usually is realized with
a special suit, stereophonic video glasses
and special gloves (Greenbaum, 1992);

e Such terms as virtual cockpits, vir-
tual working stations are used to describe
specific projects. In 1989 J. Lanier intro-
duced the term «virtual reality» in order
to headline all related projects. The term
itself relates to three dimensional spaces,
interaction with which is possible with ste-
reo googles and gloves with tactile feed-
back (Krueger, 1991).

However, besides the technological, there
are approaches to describe virtual real-
ity from the perspective of human per-
ception. According to J. Steuer, VR can be
characterized as a real or simulated sur-
rounding, in which user experiences «tel-
epresence» - a feeling of presence with
the help of auxiliary means of communi-
cation (Steuer, 1992).

S. Jayaram, H. Connaher and K. Lions
underline that virtual reality is a sinte-
sised or virtual surrounding which gives a
user sense of reality. In addition, VR can
include both simulated and real objects

NakeToB LMMPOBLIX AaHHbIX, OTHOCUTCS K
1960-bIM rr. (Leiner et al., 2003).

TepMUH «BUpTyanbHas peanbHOCTb» (VR)
6bin BBeaeH B 1980-x rr. cneunmanncrom
Mo KOMMNblOTEPHOW TexHuke XK. JlaHbepoM
(Lanier, 1992; Lanier and Biocca, 1992).

B HacTodwme BpeMs CyLLeCcTByeT HECKO/1b-
Ko B3rnsaoB Ha VR. Hanbonee nonynspHoe
onpegeneHme OnucbiBaeT BUPTYasibHYIO
peanbHOCTb C TEXHUYECKON TOYKN 3pEHUS:
cucTeMa, BKJYarwas KoMnbkoTep, Cho-
COo6bHbIn obpabaTbiBaTb aHMMaUMO B pe-
anbHOM BpPEMEHW W yMpaB/isieMbl cneuu-
anbHbIMM MepyaTKaMM U  YCTPONCTBOM
3axBaTa ABWXeHus. [nsa BbiBOAA CUrHana
CyXaT CTepPeoLIeEM U HAYLWHUKMN.

Cpean onpegeneHunin, xapakKTepusyrLmnx
BUPTYanbHYI peanbHOCTb C TEXHWUYECKOM
CTOPOHbI, MOXHO BblAENUTL Crieaylowme:

e BupTyanbHasa peanbHOCTb — 3M1eK-
TPOHHAs CUMynaUMs, BOCNpPUHMMaeMasi C
MOMOLLbIO CheumanbHbIX OYKOB M MNepya-
TOK, rMO3BOJSANOLAs MOSb30BATENl0 OCYy-
LLecTBASATb B3aMMOAENCTBMNE B peasincTuny-
HOM TpexmepHoM npocTtpaHcTBe (Coates,
1992);

e BupTtyanbHas peanbHOCTb - allb-
TEPHATMBHbI MWUP, HAMOJIHEHHbI CreHe-
PUPOBAHHbIMM KOMMbLIOTEPOM 06BLEKTAMMU,
CNOCOBHbLIMM pearmMpoBaTbh Ha ABUXEHUS
moaen. Takoe B3amMmoaencTeme 06biy-
HO OCYLECTBASETCS NpWv MOMOLLKX cheun-
anbHOro KOCTIOMa, CTepeodOHNYECKNX
BMAEOOYKOB W ChNeunanbHbiX MepyaTok
(Greenbaum, 1992);

e Takme TEPMMHbl KakK BUpTyasbHble
KOKMWUTbI, BUPTyasibHble paboyne cTaHUnmn
NCNOMb3YTCA AN onucaHusa cneumduy-
HbIX NpoekToB. B 1989 r. X. JlaHbep BBen
TEPMUH <«BUpTyasibHasl peanbHOCTb» A4
BCEX CBSA3aHHbIX C 3TUM npoekToB. Cam
TEPMUH OTHOCUTCA K TpPexXMepHbIM Mpo-
CTpPaHCTBaM, B3anMoAenCcTBMe C KOTOPbIMU
OCYLLEeCTB/ISAETCA NpW MOMOLUM CTEPEOD-0Y-
KOB M Mep4yaToK C TaKTUbHOW OTAauven
(Krueger, 1991).

OnHako, MNOMWMMO TexHW4Yeckoro, cylie-
CTBYIOT noaxoabl K onpeaeneHunto VR, oc-
HOBaHHble Ha 4Yen0BEeYEeCKOM BOCMPUATUN.
x. Ctoriep onucbiBaeT VR kak peanbHoe
WA CMOAEeNMpPOBaHHOE OKpPYXeHune, B KO-
TOPOM MoOJib30BaTeflb UCMbITbIBAET «Tene-
NPUCYTCTBME» - OLLYLEHME NPUCYTCTBUSA C
MOMOLLbIO BCMOMOraTesIbHbIX CPeACTB KOM-
MyHuKauum (Steuer, 1992).

C. Oxanapam, X. KoHHaxep u K. JlaoHcC
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(Jayaram et al., 1997).

VR reality technologies allow to interact
with surroundings with the use of:

e wide view angle (up to 120 de-
grees);

e binaural sound;

e special accessories with tactile
feedback;

e motion capture systems.

Thus, virtual reality is a space, created by
computer and simulating user’s surround-
ings, a telecommunication technology,
based on feedback between computer
simulation and human being with the use
of special equipment. Currently there are
examples of implementing VR technolo-
gies in education (Merchant et al., 2014),
in medicine (Ghanbarzadeh et al., 2014),
in industrial production (Ong, Nee, 2013;
Earnshaw, 2014), in marketing (Biocca,
Levy, 2013; Zampoglou et al., 2014).

The term augmented reality (AR) ap-
peared in 90’s. It represents overlaying
simulated layers on the real world sur-
roundings. In 1997 R. Azuma defined AR
as a three dimensional system, able to in-
teract in the real time and combining real
and virtual (Azuma, 1997).

Examples of implementing AR technolo-
gies are: infographics during sport trans-
lations, plane flight information, displayed
on the pilot display, references, appearing
on a tablet or smartphone when the cam-
era is pointed at an object. Mobile aug-
mented reality is gaining more popularity
with the spreading of smartphones and
wearable devices.

Virtual and augmented reality have be-
come a new round of digital technologies
in contemporary world. Development
of different VR/AR applications has im-
portant consequences for international
competitiveness of companies that now
face numerous challenges due to quite
different requirements of new market
segments. The Millennials and the Gen
Z (iGeneration) will soon become major
consumers that embrace digitization and
gamification in their everyday life and
consumption, are dependent on connec-
tivity and most likely to make decisions

noguepkmearT, 4to VR - cuHTETU4eckoe
WIn BUPTYasibHOE OKPYXEeHue, KOoTopoe
[aeT nosb30oBaTento olylleHne peasb-
HocTu. lpn 3ToM VR MOXeET BKAOYaTb U
WCKYCCTBEHHble, W peanbHble 06BLEKTHI
(Jayaram et al., 1997).

VR TexXHOMormm BUpTyanbHOW peasibHOCTU
NO3BOMISAOT BOCMPUHMMATb OKPYXatoLlyto
cpeny rnpuv nomoLm:

e pacwmpeHHoro yrna ob6sopa (4o
120 rpagycos);

e 6MHaypanbHOro 3ByKa;

e cCrneuunasnbHbIX aKceccyapoB, Aato-
wnX owyweHmne npMKoCHOBEHUA,

e CcUCTEM, (PUKCMPYHOLLUNX OBUXKEHMS.

WTak, BUpTyanbHasa peanbHOCTb — CO34aH-
HO€E KOMIMbITEPOM MPOCTPAHCTBO, CUMYJIN-
pylollee OKpyXXeHue 4yesioBeka, TeleKoM-
MYHUKAUNOHHAasa TEXHONOrMs, OCHOBaHHas
Ha B3aMMOAEWNCTBMM 4YenoBeKa U CUMYyns-
umm Ha 6ase cneumanbHoro obopyposa-
HUA. YXe ecTb npuMmepbl npumeHeHus VR
B npomblwneHHoctn (Ong, Nee, 2013;
Earnshaw, 2014), B mapkeTtuHre (Biocca,
Levy, 2013; Zampoglou et al.,, 2014), B
meanumHe (Ghanbarzadeh et al.,, 2014),
ob6pasoBsaHum (Merchant et al., 2014).

TepMWH «aonosiHeHHas peanbHoOCcTb» (AR)
BO3HMK B 1990-x rr. OH ob6o3HauvaeT Tex-
HOMIOTUID HaNOXEHUS Ha peasibHbI MUp
«ynydwaruwmx» cnoes. P. Asyma B 1997 .
onpenenun AR Kak TpexXMepHylo CUCTEMY,
CNoCcobHYy B3aMMOAENCTBOBATb B peasb-
HOM BpeMeHM, KOMBMHMPYS peanbHOe U
BMpTyanbHoe (Azuma, 1997).

Mpumepbl npuMeHeHnss AR-TEXHONOMU:
MHporpadmnka B CMOPTMBHbLIX TpaHCNNA-
LMSAX, AaHHble O MNosieTe, OoTpa)karowmecs
Ha gucnnee nwuioTa, NOsiBJIeHNe CnpaBoY-
HOM WMHQOpMauMM Npu HaBeOAEHUW Kame-
pbl MJaHWeTa unmM cMmapTdoHa Ha 06BbEKT.
MobunbHas AONOSHEHHAsA peasibHOCTb MNo-
ny4yaeT BCE 6onbluee pasBUTUE B CBA3U C
LWWMPOKUM pacrnpocTpaHeHneM MOBUNbHbIX
YCTPOMCTB U HOCMMOM 3NEKTPOHUKM.

BupTyanbHasa u AONoONHEHHas peasibHOCTb
CTann HOBbIM BUTKOM pasBUTUSA LNGDPOBbIX
TEXHOJIOMMIA B COBPEMEHHOM MUpeE.

PazpaboTka pasnuuHbix VR/AR npunoxe-
HUA BAUSET Ha MEXAYHapPOAHYH KOHKY-
PEHTOCNOCOBHOCTL KOMMaHWM, KOTopble
ceilyac CTasIKMBatTCSA C MHOXECTBOM Mpo-
61eM M3-3a COBEPLUEHHO WHbIX TpeboBa-
HUI HOBbIX CErMeHTOB pblHKA. MueHHu-
anbl M nokoneHune Z iGeneration (Gen)




Prospects of VR/AR Technologies in the Experience Economy

based on social media influence (Dorsey,
2016; PWC, 2017).

In essence, these technologies are a new
way of presenting information, and the
main factor that drives the growth of the
entire sector is the experience that a user
receives from interacting with the virtual
and augmented environment. In this con-
nection, we will briefly discuss below the
concept of the experience economy.

2. The concept of the experience
economy

Nowadays, most consumers are stead-
ily dealing with digital technologies. Each
action performed with a mobile device
or desktop computer has one final goal -
meeting some need. It is important to un-
derline that consumers are always looking
for additional value, sometimes without
even knowing it. The key point is not only
the set of basic features of a product or a
service, but the process in which consum-
ers receive emotions and impressions.
Experiences that have always been a part
of people’s lives, acquire decisive impor-
tance in many markets. It is no longer
enough simply to produce a good or pro-
vide a service, even if it is done at high
quality. It is important that consumers re-
ceive unforgettable experiences concern-
ing a service or a good provided, only in
this case consumers will become loyal
customers (Pine, Gilmore, 1999).

There are a number of specific features
that are immanent to experience as an
economic category. First, experiences are
intangible; therefore, their supplier’s rep-
utation is of crucial importance.

Secondly, since the perception of the
same event by each individual consum-
er varies, there are no standards of ex-
periences. The only way to provide the
«right» experience to consumers is not to
entertain, but to involve them (Pine, Gil-
more, 1999).

Four constituent parts of experience may
be distinguished, which are obtained
by superimposing vertical and horizon-
tal axes (Fig. 1). On the horizontal axis,
from left to right, the degree of consumer
participation in the service process, from
passive participation to active participa-

CKOpPO CTaHYT OCHOBHbIMUK NoTpebutensamm,
KOTOpble MPUBETCTBYIOT LUM(PPOBU3ALINIO U
reMmMudmnKaumio B NOBCEAHEBHOM XU3HU U
noTpebsieHnn, XOTHAT MOCTOSIHHO 6bITb «Ha
CBSA3U» W CKJIOHHbI MPUHMMATb peLleHUs
rnoa BAUSIHMEM coumnanbHbix ceTen (Dorsey,
2016; PWC, 2017).

Mo cyTn, 3TN TEXHOOMUN SABISIIOTCSA HOBbIM
cnocoboM npeacTassieHnsa nHdbopmaumm, a
OCHOBHOM aKTop, KOTOpbIM 06yCnoBsieH
pPOCT BCEro CeKTopa — 3TO BMe4yaTneHus,
KOTOpble Mosy4yaeT Nnosib30BaTesb OT B3an-
MOAENCTBUS C BUPTYasilbHbIM N AOMOJIHEH-
HbIM OKpY>X€eHWeM. B 3Tol CBA3N HUXKE Mbl
KpaTKo 06CyauM KOHLUEnuuto 3KOHOMWKMU
BreYyaTneHun.

2. KoHuenuus 3KOHOMMUKMU

BneyaTneHumn

B HacTosuwee BpeMs 60NbLWKWMHCTBO noTpe-
6uTenen NoCTOSHHO MMEKT AEeN0 C Undpo-
BbIMM TexHosornamu. Kaxxpgoe pencreue,
BbIMOJSIHSEMOe C MNOMOLbO MOBMABbHOIO
YCTPOMCTBa WM KOMMbIOTEPA, UMEET OAHY
KOHEYHYI0 Lesflb - yAOBIEeTBOPEHNE HEKO-
TOpoK noTpebHoCcTU. BaxkHO NMOAYEPKHYTD,
yTO NMoTpebuTenn Bcerga WMLWYT AOMONHU-
TeNbHYI LEHHOCTb, AaXe eCln He AyMma-
0T 06 3TOM. KntoyeBbiIM MOMEHTOM SBNSA-
eTCs He TO/bKO Habop 6a30Bbix QYHKLUI
npoayKTa WAW yCcnayru, HO U npouecc, B
KOTOPOM noTpebutenu nosy4varT 3MOUNU
N BneyaTneHus. OnbIT, KOTOPbIA BCeraa
6bl1 YacTblO XM3HW Ntoaen, npuobpeTtaeT
pelwlatoulee 3Ha4YeHMe Ha MHOMMX pblHKaX.
Yxe HenoCTaTOYHO MNpOCTO MpOM3BOAMUTH
TOBap WKW NpeaocTaBnATb YCNyry, naxe
C BbICOKMM KayecTBOM. BaxHo, u4T0b6bl
notpebutenu nosnydanu He3zabbiBaeMble
Brne4yaTNeHnss 0 NpeaocTaB/seMbIX YCNy-
rax u ToBapax, TO/IbKO Toraa notpebute-
NN CTaHyT nosnbHbIMK KaneHTamu (Pine,
Gilmore, 1999).

EcTb paa cneumndunuecknx 4epT, NpUCyLLMX
Brne4vyaTNeHno0 Kak 3KOHOMNUYECKOM KaTero-
pun. Bo-nepBbix, BNeyaT/leHns Heocs3ae-
Mbl; MO3TOMY KpaiHe 3HayMMa penyTauus
X nocTaBwmKa. Bo-BTOpbIX, BOCnpusaTHe
OAHOr0 M TOro e cobbITUS KaXxAblM OT-
AenbHbIM NoTpebuTenem BapbupyeTcs, No-
3TOMY OTCYTCTBYIOT CTaHAapTbl Brne4yaT/e-
HWI. EAMHCTBEHHbIN cnocob npenocTaBuTb
notpebutenam «npaBu/ibHOE» BMe4daTne-
HMe: He pa3BnekaTb, a BossiekaTb (Pine,
Gilmore, 1999).

BbloensiT 4 cCoCTaBNAWMX BNeyaTneHus,
KOTOpble NoNy4atoTCa HaNoXeHNeM BEpPTU-
KasibHOW M ropu3oHTasibHOM ocen (puc. 1).
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tion, increases. The vertical axis reflects
the type of connection between consumer
of a service and the process of its provi-
sion - from absorption (when the experi-
ence is transferred to the inner world of
the consumer) to immersion (when the
user physically or virtually becomes part
of the impression).

Entertainment is the basis of the experi-
ence, but not enough to capture the ex-
perience in the consumer’s head.

Education requires active participation
of consumers, but training should not be
boring. Education at the junction of en-
tertainment and learning corresponds to
the word edutainment.

3) Escape from reality - the consumer is
completely immersed in the experience
and actively participates in it.

4) Esthetics - the consumer is immersed
in the environment, but does not have al-
most no influence on it, that is, receives
only aesthetic pleasure from contempla-
tion.

Immersion

Connection between consumer and service

Absorbtion

Entertainment

Mo ropv3oHTaNbHOW OCK CreBa Hanpaso
pacTeT CTeneHb yyacTusi noTpe-6utens B
npouecce okasaHWs yCnyru, OT MnaccuBs-
HOro A0 aKTMBHOro y4acTtus. o BepTu-
KasbHOW OCWM OTpaXkaeTcs TUM CBS3U MeX-
Ay noTpebutenem ycnyru u npoueccom ee
npefocTaBfeHnss — OT nornouleHns (Koraa
BreyvyaT/IeHNe NepeHoCUTCS BO BHYTPEHHUI
MUp NoTpebuTens) Ao norpyxeHusa (koraa
notpebutens GU3NYECKU NN BUPTYasbHO
CaM CTaHOBMWTCS YacTbio BNeYaTIeHNs ).

PasBneyeHne — ocHOBa BMe4yaT/NIEHUS, HO
€ro HefoCTaTo4YHO AS 3aKpenneHus Brie-
yaT/eHun B ymMe notpebutens.

O6y4yeHne TpebyeT aKTUBHOrO y4acTus
notpebutens, HO NMpuM 3TOM obydyeHue He
OOKHO 6bITb CKy4YHbIM. ObpasoBaHue Ha
CTbIKe pa3Bfie4YeHUss U 06yUYEeHUsT NPUHSATO
o6o3HauaTb cnoBoM edutainment.

Yxo4 OT peanbHOCTM — noTpebuTens nos-
HOCTbIO MOrpyXeH BO BrevyaT/ieHne U akK-
TMBHO y4acTBYeT B €ro rnojly4eHuu.

OcTeTMKa - noTpebuTtenb norpyxaetcs B
cpefy, HO He OKa3blBaET Ha HEEe NOYTU HU-
KaKoro B/IMSIHMS, TO €CTb MOJy4YyaeT JiLb
3CTEeTMYECKOe YAO0BONbCTBME OT CO3epua-
HUS.

Escape from
reality

.
»

Passive

Participation Active

Figure 1. Constituent elements of experience, by J. Pine and J. B. Gilmore.
PucyHok 1. CoctaBnsawouwme Bneyatnenus no A. ManHy n 4. b. T'mnmopy
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A tool that helps to visualize the experi-
ence concept is the Wheel of Experiences
(Fig. 2). This model is a generalization of
other models of the experience economy
in conjunction with the Balanced Score
Card (BSC) model. Each ray in the wheel
is estimated on a scale of 1 to 5, where 5
is the highest (Lyck, 2010).

The Wheel of Experiences model can be
used for different purposes:

e to identify the perception of a ser-
vice or a place which consumer have never
visited or visited very long ago;

e to identify expectations or impres-
sions of consumers who consume a service
or visit a place for the first time. Values for
each ray on the wheel are calculated be-
fore and after the visit. If the values after
the visit are higher, then higher level of
satisfaction is expected from the visit or
service;

e to assess consumer value for dif-
ferent segments.

NHCTpyMeHT BuM3yanmsauuu Ans KoHuen-
umMm BrneyaTtneHun - «Koneco Bneuart-
neHnin» (puc.1). dta Moaenb obobuaer
Apyrve MoAenn 3KOHOMWKW BreyvaT/ieHnin
B CBSA3KE C CUCTEMOM cHanaHCMpPOBaAHHbIX
nokazatenen (BSC). Kaxabli ny4y «kone-
Cca» oueHeH no wkane ot 1 go 5, roe 5 -
Haubonblee 3HaveHue (Lyck, 2010).

Mooenb <«KONeCco BMe4dYaTIeHUN» MOXET
ObITb MCMONb30BaHa B pa3HbIX LENAX:

e [N BbISIBIEHUSI BOCAPUSATUS YyCNy-
rM WNM MecTa, rae notpebutenb HUKOraa
He 6bi1 UK Bbl1 OYEHb AABHO;

e N5 BbIABEHUSA OXUAAHUNA UNN
Brne4yaTtneHu notpebutenen, KoTopble
BrepBble NOTpebnsaT ycnyry uam rnoce-
AT KAaKoeTo MecTo. 3HayeHus no Ka-
XXAOMY Nydy Ha KoJlece pacCyuTbiBarOTCS
[o v nocne Bu3nta. Ecnu 3HaveHusa nocne
BM3MTa Bblllle, TO OXuaaeTcs 6onee BbICO-
KWA YypOBEHb YyAOB/IETBOPEHHOCTM OT BWU-
3UTa UK ycnyru;

e /19 OUEHKM NMOTpebuTenbCKom LeH-
HOCTW ANS pa3HbIX CEFMEHTOB.

Entertanment

Participation

Acessability

Escape from
reality

Figure 2. The Experience Wheel model.
PucyHok 2. Mogenb «Koneco BneyaT/ieHnin».
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So, we can argue that for modern con-
sumers’ decision process, experiences
are increasingly important in choosing a
particular product, service, brand or type
of entertainment. High level of connectiv-
ity between consumer and service and
high degree of consumer involvement
make consumer choice more complicat-
ed. Therefore, escape from reality and
aesthetic pleasure from contemplation
becoming influential factors of decision.

III. The world market for virtual and
augmented reality technologies

Currently, the largest players in the vir-
tual and augmented reality market are
Oculus VR, Inc., Sony, Samsung, Sensics,
Google, and Microsoft. Almost 45% of the
market is controlled by four companies,
which indicates a high concentration in
the market and, as a consequence, the
complexity of the entrance for new play-
ers (Moseley, 2017).

In general, there are can be divided into
two large market segments:

1. Commercial consumers: mainly mid-
dle and big companies acting in automo-
tive industry, production of machinery
and equipment, computer technologies
and design, construction, food and light
industry, etc. There are quite different
spheres of application for VR/AR tech-
nologies (Fig.3). Commercial consumers
account for about 56% of the virtual and
augmented reality market

2. Private consumers: aged 22-35 years
(more men than women), with higher
than average income, addicted to com-
puter games, active users of the Internet,
social networks, smartphones. Most VR/
AR consumers are located in large cities
of the USA, Europe, in countries of South-
east Asia: Japan, China, Hong Kong, Sin-
gapore, Malaysia.

In the commercial sector, the main
spheres of VR/AR technology applica-
tion are automotive industry, construc-
tion, computer technologies and design,
production of machinery and equipment,
food and light industry, etc. There are
many directions of VR/AR technologies’
application, including design and develop-
ment of products, providing labor safety,

NTak, Mbl MOXEM yTBepXAaTb, YTO B MpoO-
Lecce NpUHATUS pelleHnin COBPEMEHHbIMU
notpebutensamm Bce 6onbliee 3Ha4YeHue
npu Bbibope KOHKPETHOro NpoAyKTa, ycny-
r, 6peHaa unun Tmuna pasBneyeHmin Npmob-
peTalT BneyaTt/ieHns. BbiCOKMA ypoOBEHb
B3aMMOAENCTBUS Mexay notpebutenem u
YyCNyron n BbiCOKasl CTeneHb BOBJIEYEHHO-
CTW NoTpebuTens ycnoxHsaT Bblibop. Mo3-
TOMY YyXOZ4 OT peasibHOCTU M 3CTeTMYecKoe
YAOBONIbCTBME OT CO3epLaHUs CTaHOBSTCS
BaXXHbIMK haKTOpaMu MPUHATUS PELUEHUS.

III. MMpOBOI PbIHOK BUPTYaJ/ibHOW M
AOMNOJIHEHHOW peasibHOCTHU

B HacToswee BpeMsa KpynHENWUMU UTPO-
KaMuU pblHKa BUPTYyasibHOM W AOMOJIHEH-
HOM peanbHocTn gaBnsatTca Oculus VR,
Inc., Sony, Samsung, Sensics, Google un
Microsoft. Moyt 45% pbiHKa KOHTPONNPY-
10T 4 KOMMaHuUW, YTO yKa3blBaeT Ha BbICO-
KYIO KOHLEHTpauuto 1, Kak creactsme, Ha
CNOXHOCTU BXOA4a ANS HOBbIX YYaCTHUKOB
pbiHka (Moseley, 2017).

PbIHOK B LenoM MOXHO pa3fenuTb Ha ABa
KPYMHbIX CerMeHTa:

1. Kommepueckue notpebutenn: B OC-
HOBHOM CpefHMe W KPYMHble KOMMNaHuw,
AeNCTByoWME B TaKMX OTpacasaX Kak npo-
M3BOACTBO aBTOMO6uNen, MawumH U 060-
pYAOBaHMS, KOMMbIOTEPHbIE TEXHOOMNMU
W Au3alH, CTPOUTENbCTBO, NuweBass U
nerkasi NpoMbILWIEeHHOCTb, U Ap. Hanpas-
neHus npumeHennss VR/AR TexHosnorum
[OCTaToyHo pa3HoobpasHbl (puc. 3). Ha
OO0 KOMMep4yeckux notpebutenen npwu-
xoanTcsa okono 56% pbliHKa.

2. YactHbie noTpebutenn: 22-35 net
(6bonble MyX4YMH, 4YeM XEeHLUWH), C Ao-
XOAOM Bbille cpegHero, nbutenn Kom-
NblOTEPHbIX UIP, aKTUBHbIE MONb30BaTENM
MHTepHeTa, coumnanbHbiX ceTen, cMapTdo-
HOB. bonbwunHcTBO noTpebutenenn VR/AR
XXUBYT B KpYynHbIX ropogax CLUA, Eeponbl
n KOro-BoctouHon Asuu: AnoHumn, Kutae,
CuHranype, FoHKkoHre, Manansun.

naBHble o6nactn npumeHeHus VR/AR
NPUIOXEHNI — aBTOMOOUIbHAs MPOMbILL-
NIEHHOCTb, CTPOMUTENbCTBO, KOMMbIOTEP-
Hble TEeXHONIOTMM W Au3aH, NpPou3BOA-
CTBO 060pyAoOBaHMSA, NuLieBass M nerkas
MPOMbILLIEHHOCTb, U Ap. ECTb MHOro Ha-
npasnaeHun np npmmeHeHuns VR/AR npuno-
XeHuI, Bkao4Yasa paspaboTky NpoAyKToB,
6e30nacHOCTb TpyAda, TexobcnyxumBaHue u
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maintenance and operation of equipment,
remote cooperation, marketing and logis-
tics (Fig. 3).

According to Goldman Sachs, one of the
most promising spheres of application for
VR/AR technologies is the video game in-
dustry. The main manufacturers of video
game devices in the world are Facebook
Oculus, Samsung Gear VR, Google Gear
VR, HTC Vive, Sony RSVR, Vuzix iWear,
UR Union Claire.

3KcnnyaTtaums ob6opyaoBaHus, yaaneHHoe
COTPYAHNYECTBO, MAPKETUHI U JIOFUCTUKA

(puc. 3).

Mo paHHbIM kKoMmnaHum Goldman Sachs,
cpean cambix MHoroobewatrowmx ana VR/
AR-TexHONnorunm sBnseTcs oTpacib Buae-
ourp. OCHOBHbIMN MUPOBLIMU MPOU3BOAMN-
TensAMM YCTPOWCTB A1 BUAEOUTP SIBNSIOT-
ca Facebook Oculus, Samsung Gear VR,
Google Gear VR, HTC Vive, Sony RSVR,
Vuzix iWear, UR Union Claire.

N
1 * Design and development
of products
9 * Production training and
safety standarts
N —
3 * Maintenance, repair and
operation of equipment
——
4 * Access to data and
information
S J
5 * Remote cooperation
i R
+ Virtual assembly /
6 advanced process design
system
o vy
~
7 * Client involvement and
interaction with client
o j
~
* Interaction /
8 communication system of
different parts of supply system
J

Source: (Fukolova, 2016). / UctouHuk: (Oykonosa, 2016).

Figure 3. Directions for using virtual and augmented reality technologies on the world

PucyHok 3. HanpasneHusa ncnonbsoBaHns VR/AR TEXHONOMMMN Ha MUPOBOM pbIHKE B

market in the commercial sector

KOMMEpPYECKOM CEKTOPE.
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One of the main issues in this market is
the high cost of creating new series for
games (up to $ 100 million), while those
released earlier become obsolete and
uninteresting for users. Currently, in the
development of video games using VR
technologies there are more than 200
thousand companies. Another problem
is the dependence of helmet users on a
wired connection. Among the tendencies
on the video game market of virtual real-
ity is the search for the possibility of en-
suring the remote location of users (Glob-
al Strategy Group, 2017).

There are impressive projects in this area
like the construction of virtual reality
parks The Void (the US and China), with
special rooms and powerful platforms full
of special effects for playing in virtual re-
ality.

VR/AR-technologies are used in the field
of large-scale events to provide users
with the presence effect at the event. The
main difficulties on this market are the
complexity and high cost of obtaining a li-
cense for broadcasting. The leading com-
pany at the VR/AR-broadcasting market
is NextVR (USA). The first broadcast us-
ing VR technology was launched in 2015.
It was a broadcast of the NBA basketball
game. Also, NextVR successfully conduct-
ed a video broadcast of political debates
during the presidential race in the USA
(Goldman Sachs, 2016).

Also the video clips and movie production
is among the industries that actively in-
troduce new technologies. The pioneer in
introducing VR technologies in this field
was IG Port (Japan), which creates small
video clips for smartphones with the use
of a special helmet (Sylaiou et al., 2010).
Using virtual helmets when watching
movies allows the spectator to dive com-
pletely into the atmosphere in which the
characters are. The complexity and high
cost of creating video content for films
are the main hinders for VR/AR technolo-
gies’ development also in this industry.

VR/AR technologies are now growing
in importance in the sale of goods and
services, especially cars, clothing, real
estate. These technologies are used in
online stores, customer relationships,

OaHa n3 OCHOBHbIX Npob6neM Ha AaHHOM
pblHKE - BbICOKass CTOMMOCTb CO34aHus
HOBbIX cepuii ans wurp (o $100 MnH.), B
TO BPEMS KaK BbIMYyLLEHHblIE paHee ycCTa-
peBatoT U NepecTarT MHTepecoBaTb MNOJib-
3oBaTtenen. Ceinvac B cdhepe pas3paboTku
BMAEOUrp C npuMmeHeHneMm VR TexXHonorunm
HacuuTbiBaeTca 6onee 200 TbiC. KOMNa-
Hui. Ewe ogHa npobnema - 3aBUCUMOCTb
nonb3oBaTener wnema OT MpPOBOAHOMO
noakntodeHnsa. Cpeanm TeHAEHUMA pPblH-
Ka BMOEOUTp BUPTyanbHOW peasibHOCTU —
nomuck crnocoba yaaneHHOro HaxoXAeHus
nrpokoB (Global Strategy Group, 2017).

EcTb BneyaTnsowme npoekTbl B 3TOM cde-
pe, Takme KakK CTpOUTeNbCTBO NapKoB BUP-
TyanbHol peanbHocTn The Void (CLUA un
Kwutan), roe cosgaHbl cneuuvasbHble KOM-
HaTbl U MOLWHble nAaTdopMbl co cneusd-
dekTtamm ansa VR-urp.

Mpn nposBeaeHMM MacwTabHbIX Meponpwu-
atmn  VR/AR-TexHonormm nomorarwT Co-
340aTb 3(PdeKT NpUCYyTCTBUS Ha Mepornpu-
AT, TnaBHble NpobsieMbl HAa 3TOM pbIHKE
- CJIOXKHOCTb W BblCOKAsi CTOMMOCTb MOJy-
YEHUS NULEH3MI Ha BelwaHue. Jingep Ha
pbiHke VR/AR-BewaHunsa — NextVR (CLLA).
MepBada TpaHcnauma c npuMeHeHuem VR
TexHonormm npowsna B 2015 r. 210 6bIna
TpaHcnauma backetbonbHoro matya NBA.
Takke NextVR ycnewHo nposena suge-
oTpaHcnsauulo  noauTuyecknx  aebatos
BO BpeMs npe3maeHTCckonm roHku B CLUA
(Goldman Sachs, 2016).

Ewe ogHa M3 oTpacnein, akTMBHO BHeaps-
IOLLMX HOBblE TEXHOI0MMK, - MPOU3BOACTBO
dunbMoOB U BMAEOPONMKOB. [lMOHepoM
BHeapeHus VR TexHonormin ctana IG Port
(AnoHunsa), koTopas co3gaeTr Hebonblune
BMAEOPOSIMKN ANs MPOCMOTpa Ha CMapT-
doHax C mMcnonb3oBaHMEM cheunanbHOro
wnema (Sylaiou et al., 2010). Ncnonb3oBa-
HWe BMPTYyasbHbIX LWAEMOB NpU NPOCMOTpe
dMNbMOB MO3BOMISET 3pUTESNO MOJSIHOCTLIO
norpysunTbcsa B atmocdepy, B KOTOPOW Ha-
X0AATCS repou. PasBuTme TexHoNorvin B
OAHHOM OTpacnu CAEPXWMBAOT CNOXHOCTb
M LOPOroBM3Ha CO34aHUA BUOAEOKOHTEHTA
ans GunbMoB.

VR/AR TexHomormm BCe WWMPE MCNONAb3Y-
loTCs B cdepe npogax TOBapoOB M YCAVT,
ocobeHHO aBTOMOOWNEN, oAexAabl, HeABU-
XXUMOCTU. DTU TEXHOSIOTMU AENCTBYIOT B
OHﬂaVIH-MaFa3MHaX, KOMMYHUKaUnNAaxX C
notpebutenemM, pekname. Tak, B Marasu-
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advertising. As an example, the famous
manufacturer of home appliances Loewe
launched a holographic room project in
their stores; Volvo is using virtual tech-
nologies to help its consumers to choose
the car configuration; Sotheby’s offers
customers to evaluate real estate in a
virtual format. The high cost of creating
virtual copies of real estate, cars, etc., as
well as a large amount of time needed
for such copies creation, are the main
impediments for the development of this
market.

In healthcare VR/AR technology can be
used for virtual receptions, diagnosis,
surgery and treatment of mental disor-
ders. So, for example, Google introduced
special glasses having all the information
about the patient when studying the re-
sults of MRI. In addition, these glasses
are used to treat mental patients. With
the help of glasses, various situations
are simulated, in which patients are im-
mersed. Google Glass were positively
evaluated by doctors: they noted the
convenience of obtaining information.
The main problems while introducing new
technologies in healthcare are the legal
issues related to the dissemination of pa-
tient data, as well as the high cost and
need for special training.

In education, Google Cardboard virtual
device for educational institutions are pro-
vided free of charge; Apple has provided
more than 4 million tablets to American
schools, with the opportunity for children
to more fully perceive information, to im-
merse themselves in historical events,
and for teachers to offer new formats of
tasks.

In the military industry, VR/AR technolo-
gies are used to develop combat situa-
tions. In 2012, these technologies were
introduced into the training of personnel
of the US Army. Also, a special BARS sys-
tem was developed, which allows trans-
mitting information as quickly as possible,
to make more quick informed decisions.
Currently, market experts are recording a
growing share of projects in the military
industry using virtual and augmented re-
ality (Goldman Sachs, 2016).

In the field of design, VR/AR technolo-

HaX M3BECTHOro0 Npou3BoAUTENS ObITOBOW
TexHUKn Loewe 3anyuweH MNpoeKT rono-
rpacdmyeckon kKoMHaTtbl; Volvo ncnonbsyer
VR-TexHonornmm ans nomowm notpebute-
o B Bbibope KOHMUrypaunm aBToMobuns;
Sotheby’s npeanaraet KAnMeHTaM OLEHUTb
06beKTbl HEABMXMMOCTU B BUPTYasIbHOM
dopmaTte. MaBHble NpenaTCTBUS B pas-
BUTWUM 3TOr0 pbiHKA - CTOMMOCTb CO34aHMNS
BUPTYanbHbIX KOMWN O6BHEKTOB HeABMXMW-
MOCTW, aBTOMOOUNEN N T.A4., @ TaKxXe 60/1b-
Loe KO/MYECTBO BPEMEHWU, HYXHOe AN
CO34aHMS TaKMX KOMUNA.

B 3apaBooxpaHeHun VR/AR TexHono-
rMU MOXHO MCMOSb30BaTh ANS BUPTyasb-
HbIX MPUEMOB, ANATHOCTUKU, NPOBEAEHUS
onepauMin M nevyeHns MNCUXMYECcKMX pac-
CTponcTB. Tak, koMnaHusa Google npeano-
XWUNa MCnonb3oBaTb CneuuvasbHble O4YKMK
Google Glass, nmelowmne Bco MHboOpMa-
LMIO O nmaumeHTe, NpU U3yYeHUU pe3yiib-
TatoB MPT. [laHHble O4YKM WUCMNONb3YHOTCSH
N Ans nedyeHus ncmxumyeckmx 6osbHbIX. C
MX MOMOLLbD MOAENUPYIOT pasHble CUTY-
aunu, B KOTOPbIE MOrpy)akT NauUMEeHTOB.
Bpaun no3ntnBHO oueHunm Google Glass,
0TMEeTMB yao6CTBO nonydyeHus uHdopma-
umMn. CNOXHOCTM MpPU BHEAPEHUU HOBbIX
TEXHOJIOrMN B 3TON cdepe - ropuandyeckume
BOMPOCHI, Kacarolmecs pacrnpocTpaHeHus
cBegHWI 0 NaunmeHTax, CTOMMOCTb U Heob-
XOAUMOCTb CcreumanbHoro obydeHums.

B cdepe obpasoBaHns yupexneHusaMm
6ecnnatHO NOCTaBASAOTCA BUpTyasibHble
ycTpoiictea Google Cardboard; Apple
noctasmna B wkonbl CLUA 6onee 4 MnH.
MJaHWeTOoB, AAlOWKMX AETSAM BO3MOXHOCTb
nosiHee BOCMPUHMMaTb MHMOpMauUNUO, MNo-
rpyXaTbCsa B COBbITUS UCTOPUK, a y4uTe-
naM — genatb HoBble dOpMaTbl 3a4aHUM.

B BoeHHON npombiwneHHocTn VR/AR Tex-
HOMOMMM  UCMONb3YTCA A9 0TpaboTku
6oeBbiX cuTyaumn. B 2012 r. 3Tn TexHo-
NorMnM  Havanum BHegpsATb B MNOArOTOBKY
kagpos apmmmn CLUA. PaspaboTaHa Takxe
cneumanbHasa cuctema BARS, nossonsto-
lwas MakcuMmanbHO 6bICTPO nepepaTtb MH-
dopmMaumio ans NpuHATMS 060CHOBAHHbIX
peweHnin. B HacToswee BpeMsa 3KCNepTbl
pblHKa (UKCUPYIOT pacTyLlyto 4O Npu-
MeHsIEMbIX B BoeHHoW oTpacin VR/AR npo-
ektoB (Goldman Sachs, 2016).

B npoekTtnpoBaHum VR/AR TeXHONOrMn no-
3BOMISIKOT TECTUPOBaTb apXUTEKTYpPHO-MNAa-
HUPOBOYHbIE N KOHCTPYKTOPCKNE peLleHuns
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gies help to test architectural and plan-
ning solutions and design solutions in a
virtual space, and thus to avoid mistakes,
to optimize products or layouts. One of
the widely known examples is Autodesk,
a company that produces software for
design. Among the problems of imple-
mentation high cost of projects, the need
for new software and equipment (Zuey,
2015).

According to Goldman Sachs forecasts,
by 2025 almost 450 million customers will
use VR/AR technologies, including 216
million users in the video game market
(Table 1). The main scope of VR/AR appli-
cations is also forecasted for the sphere
of video games (Goldman Sachs, 2016).

Considering the worldwide experience of
using VR/AR technologies, we can con-
clude that the ease of use, the availabil-
ity of additional features, the possibility
of full representation of objects, while the
high cost of software, the lack of trained
qualified specialists, the need for training
of employees, and legal difficulties are
among the main impediments for fast de-
velopment.

B BUPTYyaslbHOM MpPOCTPAHCTBE, YTO MO3BO-
naet nsbexaTtb ownMbOK, ONTUMU3UPOBATL
n3genns unu nnaHnposku. LUnpoko us-
BECTHbIM NpuMep - KoMmnaHusa Autodesk,
npousBosuiass nporpammHoe obecneye-
HMe Aans npoekTupoBaHusa. Cpean npo-
6nemM BHeApeHMs - BblCOKass CTOMMOCTb
MpoOeKkToB, Heo6Xx0AMMOCTb HOBOroO Mpo-
rpamMMHoro obecrieyeHns n obopyaoBaHus
(Zuev, 2015).

Mo nporHo3am Goldman Sachs, k 2025 r.
VR/AR TexHonorum 6yayT Mcnonb3oBaTb
nouytn 450 MnH. noTpebutenen, BkAYas
216 MNH. Nonb30BaTeNen pblHKa BUAEOUTP
(Tabn. 1). Hanbonblee pasHoobpasune VR/
AR npuoXeHU TakxXe NporHO3npyeTcs B
chepe Bngeonrp (Goldman Sachs, 2016).

YuunTbiBas 3apybexHblii ONbIT MPUMEHEHMUS
VR/AR TEXHOMOrMi, MOXHO 3aK/O4YUTb,
YTO K MX MpPeEMMyLLEeCTBaAM OTHOCATCS ner-
KOCTb WCMONb30BaHWUS, Hanuume p[onon-
HUTENbHbIX XapaKTePUCTUK, BO3MOXHOCTb
MOSIHOLUEHHOro rnpeacTtaBneHns obbek-
TOB, K HeAOCTaTKaM - BbiCOKasi CTOMMOCTb
nporpamMMHoro obecneyeHusi, HexBaTKa
KBaNMMUUNPOBAHHbIX CNEeUnanncToB, He-
obxogmMocTb  06y4dyeHuMs  COTPYAHWKOB,
opnaAnNYecKne CAoXHOCTH.

Table 1. The world market volume of virtual and augmented reality in 2025 (forecast)
Ta6nuua 1. Mnposon 06bEM pblHKa BUPTYyasbHOM N AOMNOSIHEHHOMN

peanbHocTtu B 2025 r. (nporHos).

Market volume, Numbnei?”(ijofnusers,
Segment / Cdepa 06 o e Konunyectso Features / Xapaktepucrtuka
bEM PbIHKA, o
MDA A0N nosib3oBaTenen,
’ MJTH
Video games Video games with immersion
11,6 216
Buaeourpbl Buaeourpbl ¢ norpyxeHuem
Live Events
Presence effect
MeponpusTis & 41 25 b deKT NpUCyTCTBMS Ha MEPONPUATUN
npsiMom aupe pucy ponp
) . Immersion into the atmosphere when watching
Movies & TV serials
K 3,2 79 Morpy>xeHne B aTMocdhepy Npu NpocMoTpe KNMHO
MHO U cepuansl
1 BUAEO
Real estate sales . . .
Advertising, representation of objects
Mpoaaxa 2,6 0,3
Peknama, npeacraBneHne 06beKTOB
HeABMXUMOCTHU
E-trading, virtual fitting of clothes, presentation
Product sales 16 32 of goods
Mpoaaxu ! DNeKTPOHHbIe TOPru, BUpTyanbHas npumepka
oaexAbl, NpeAcTaB/ieHne TOBapoB
Education 0,7 i5 O m SGpasosanim, GGpasosaTENSHLE
Obpa3zoBaHue ' p , 06p
TEXHOMOrnN
Healthcare 51 34 Diagnosis, operations
34paBoOXpaHeHue ! ! [varHoctuka naumeHToB, NpoBeAeHME onepaumi
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Engineering & design

MpoexkTnposaHune 47 3.2

Software for design
MO ans npoekTnpoBaHUs

Military industry
BoeHHas 1,4 0,7
NPOMbILLNEHHOCTb

Simulation of military operations, protection
technologies

Cumynsaums 60eBbIX AEACTBUIA, TEXHONOINN
3alUKnThI

Total / Utoro 35 444.6

Source: (Goldman Sachs, 2016). / UctouHuk: (Goldman Sachs, 2016).

IV. VR/AR technologies in Russia

The Russian market of virtual and aug-
mented reality is at an early stage of de-
velopment. However, it now shows high
growth rates.

According to Augmented & Virtual Reality
Association (AVRA)!, in 2016 investments
in this segment of the Russian market
were several times higher than the pre-
vious year’s level, amounted to 730 mil-
lion rubles (AVRA, 2017). The market for
devices, software and virtual reality con-
tent is estimated at about 1.2 billion ru-
bles, and the number of VR devices sold
is about 560.000 (MOMRI, 2017).

The basic data of the virtual reality tech-
nology market in Russia is presented in
Figure 4. According to experts’ estimates,
there were about 30 actors in the mar-
ket in 2015. In 2016, the number of ac-
tors was 183. The market volume growth
in 2016 was 350%, the number of firms
growth in the industry 610% (AVRA,
2017).

IV. PbiHok VR/AR TexHonorui B Poc-
cumn

Pocuiickmuin pbiHok VR/AR TeXHONOrMn Ha-
XOAUTCA Ha paHHen CTaAuu pasBUTUSA, HO
NOKa3blBaET BbICOKME TEMIMbI POCTa.

Mo paHHbIM Accoumaumm  AOMNOJSIHEHHOMN
M BUpTyanbHoW peanbHoctn (AVRA)!, B
2016 r. nHBecTMuUMM B AaHHOM CErMeHTe
POCCUMCKOro pblHKa MPEBbLICUIN YPOBEHb
npeablgyliero roga B HECKOJSIbKO pa3 WU
coctasmnn 730 mnaH. py6. (AVRA, 2017).
O6beM pbiHKa YCTPOWCTB, MPOrpaMMHOro
obecneveHns n VR KoHTeHTa oLleHMBaeTCcs
npumepHo B 1,2 mnpa. py6., umcno npo-
AaHHbIX VR geBancoB cocTaBnseT nopsaka
560 Tbic. wT. (MOMRI, 2017).

OCHOBHblE JaHHble pPOCCUIACKOr0 pblH-
Ka TEXHONOrMii BUPTyasibHON peanibHOCTU
npeacrtaeBfeHbl Ha puc. 4. o oueHkam
skcnepToB, B 2015 r. Ha pbiHKe 6b1s10 No-
psaka 30 urpokos, B 2016 roay - yxe 183.
PocT o6beMa pblHKa 3a NOCNeAHUI rog co-
ctaBun 350%, pocTt uncna ¢umpM B oTpac-
nm - 610% (AVRA, 2017).

=2015 ®m2016

800

730

700

600

500

400

300

200

100

Investments in the industry, min.Rub

Source: (AVRA, 2017). / UctouHuk: (AVRA, 2017).

Number of VR/AR firms |

Figure 4. Russian VR/AR technology market, 2016-2021 (forecast).
PucyHok 4. PbiHok VR/AR TexHonormni B Poccmumn B 2016-2021 rr. (NporHos).

1. The Russian community of representatives of the
AR/VR industry engaged in popularization of interac-
tive technologies.

1. Poccwuiickoe coobuwecTtBo npeacrasutenen AR/
VR oTpacnm, 3aHuMawwmxcs nonynspuaunen
MHTEPaKTUBHbIX TEXHOJIOMUNA.
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Initially, only Western technologies were
used on the Russian market. However,
recently a number of local developers ap-
peared in the field of VR/AR solutions. Pi-
oneer in this market is VRTech, a venture
fund with a volume of more than 300 mil-
lion rubles, which supports new projects
and start-ups in the field of virtual and
augmented reality. VRTech was followed
by AFK Sistema, which announced its in-
tention to invest more than half a million
rubles in this industry (MOMRI, 2017).

In 2016, about 20 Russian companies
started to implement VR/AR solutions
in their own business (Sberbank, Sibur
Holding, Rosatom, et al.). Russian com-
panies Fibrum and CROC produce VR hel-
mets and applications for smartphones,
and launch special centers for VR/AR
technologies popularization.

Until recently, the sphere of VR/AR tech-
nologies application in the Russian market
was mainly the entertainment and com-
munications industry. So, in 2016, Rus-
sian portal Mail.ru has launched its first
VR game. TV channel Auto24 has creat-
ed a special mobile application VR24. At
present, there is also a tendency of using
VR/AR solutions to improve management
efficiency (staff training, presentations).

Recently, the state authorities began to
pay attention to VR/AR technologies. As
an example, more than 20 billion rubles
from the federal budget was allocated for
the reconstruction of the Pushkin State
Museum of Fine Arts infrastructure; 15
working groups are involved in the devel-
opment of the museum renovation pro-
ject, VR/AR technologies are used both
to represent the real embodiment of the
museum for the team of architects, engi-
neers and designers, to avoid design er-
rors, and for the museum visitors.

VR/AR technologies have been used in
the design of the Sochi Olympic Village
and Gorky Park facilities in Moscow, etc.
This indicates the possibility of more ac-
tive VR/AR technologies use in the con-
struction sector. In 2016, Rosatom ap-
plied VR technology in the construction
of a nuclear power plant in the Voronezh
region. At the request of the PIK Group,
a VR model of high-rise building was cre-

MepBoHayanbHO Ha POCCUIMACKOM pblHKE
NCNO/b30BaANCb TONIbKO 3anagHble Tex-
Honormn. OpgHako HepaBHo B cdepe VR/
AR pelleHun MossBUINCb MEeCTHble AeBe-
nonepsbl. MepBbiM 6bI1 BEHYYPHbINA (DOHA
VRTech, c o6bemom 6onee 300 msH. pyb.,
KOTOpbI MNOAAEPXMBAET HOBblEe MNpoeK-
Tbl M CTapTanbl B 06/1aCTM BUPTYyanbHOM U
OOMONHEHHON peanbHOCTU. CneaylowmMm
nrpokom crana A®K Cucrtema, obbsBuB-
Wwas 0 roTOBHOCTM WMHBECTUPOBaATb B 3Ty
oTpacnib 6onee nonymunnmoHa pybnen
(MOMRI, 2017).

B 2016 r. okono 20 poccMnckux Komna-
HUA Hayann npuMmeHaTb VR/AR pelueHus
B cBoeM b6busHece («CbepbaHk», XOnauHI
«Cunbyp», «Pocatom» un ap.). Poccuiickue
koMnaHuu Fibrum n KPOK npoussogar VR
WweMbl U MPUNOXEHUS ANsS CMapT(OHOB,
OTKPbIBAOT CreumanbHble LeHTpbl 4ns no-
nynapusauum VR/AR TEXHONOMMA.

[Jo HepaBHero BpeMeHWM Ha pPOCCUMCKOM
pblHKe cdepon NpUMEHEHUSA AAHHbIX Tex-
HOMIOMM B OCHOBHOM 6blfla OTpacsb pas-
BlIeYEeHUN N KOMMYHUKauni. Tak, B 2016 .
cBoto nepsyto VR urpy 3anyctun nopTtan
Mail.ru. TenekaHan ABT024 co3aan cneum-
anbHoe Mob6bunbHoe npunoxeHune VR24.
Celiyac HabntogaeTca TeHAeHUMs npume-
HeHns VR/AR pelieHunii ans noBbilLeHUs
addekTMBHOCTK YynpasreHna (obyueHune
rnepcoHana, npeseHtauumn).

BHuMaHme kK VR/AR TEXHONOrMAM HEAaBHO
CTano NposiBNATb rocyaapcTeo. Hanpumep,
BblaeneHo 6onee 20 mnpa. pyb. ns dege-
panbHOro 6taxeta Ha PEKOHCTPYKUUIO
MHppacTpyKTypbl [OCyAapCTBEHHOrO My-
3es n3obpasunTenbHbIX MCKYCCTB UM. [lMyLw-
KMHa. B pa3spaboTke npoekTta 06HOBIEHUS
My3est 3aHsATbl 15 paboumx rpynn, VR/AR
TEXHOIOMMN UCMONb3YTCA W AN npea-
CTaBNEHUS peasibHOro BuAa My3esd Ans
APXUTEKTOPOB, MHXXEHEPOB M NMPOEKTUPOB-
LMKOB, 4YTOObI M3bexaTb owunbok amnsan-
Ha, U AN NoceTuTenen myses.

VR/AR TexHonormm umcnosb3oBanncCb MNpwu
npoekTMpoBaHum ONUMMUIACKON AEepeBHU
Coun, obvekTtoB lapka lopbkoro B Mo-
CKBE, U Ap. DTO roBOPUT O BO3MOXHOCTU
MX aKTUBHOIMO MPUMEHEHUSA B CTpoUTesNb
ctBe. Tak, B 2016 r. «PocatomM» npuMeHuUn
VR-TexHOoNormno npu Bo3BeAeHMM aTOMHOMN
3/1eKTpoCTaHumn B BopoHexckoi obnactu.
Mo 3aka3y rpynnbl KOMAaHun «lnk» co-
3paHa VR-Moaenb BbICOTHOMO 34aHus Ans
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ated to facilitate the construction and to
identify architectural and planning errors
(Antonova et al., 2016).

Another area of VR/AR technologies im-
plementation is the activity of law en-
forcement bodies. In 2012, on the order
of the Investigative Committee of Russia,
a 3D model of the place of alleged inci-
dent was created that helps the officers to
work out the skills of working The model
was successfully introduced, then another
two models were subsequently created:
“Search” and “Place of fire”.

Currently, the models are used in several
regional offices, primarily for staff train-
ing. The program allows users to specify
the various crime scenes, to add difficulty
levels, clues, and to combine tasks. In
addition to power structures, universities
have become the customers of these pro-
grams.

VR/AR technologies are implemented at
the Lomonosov Moscow State University:
as an example, at the Faculty of Psychol-
ogy by means of virtual models the re-
habilitation possibility is being studied of
people with mental disorders.

VR/AR technologies are being actively
introduced into cosmonautics, rocketry
and aviation. Thus, CROC has become
the developer of the training module, im-
plemented with the use of VR/AR tech-
nologies. The module simulates the com-
partments of the spacecraft and all the
operations of a cosmonaut, including
common errors. Interaction occurs with
the help of VR-helmet. The module is of
great importance for the training of cos-
monauts and students whose specializa-
tion is related to this industry.

Thus, it can be seen that the Russian
market follows the global trends leading
to use of VR/AR technologies in many
ways. Existing businesses are intended
to explore these technologies in order to
design, plan, and execute the next gen-
eration of digital products for better serve
clients that bring into every context more
and more expectations about digital ex-
periences.

obneryeHns CTpoOUTENbCTBA U BbISIBNEHUS
APXUTEKTYPHO-M/TAHUPOBOYHbLIX  OLWIMOBOK
(AHTOHOBa u ap., 2016).

Ewe oaHoM cdepoli BHegpeHUSs HOBbIX
TexHonorum ssnsetca paboTta opraHoBs
BHYTpeHHUX Aen. B 2012 roay no 3akasy
CnepnctBeHHoro kommuteta PO 6bina cosaa-
Ha 3D-mogenb MecTta npeanosiaraemoro
NpOUCLWIECTBUS, rAe COTPYAHWK OpraHoB
Mor oTpaboTaTb HaBblkuM paboTbl Ha Me-
CTe npectynnieHms (nNoucka yaukK u T.m.)
Mogenb 6blna ycrnewHo BHeApeHa, 3aTeM
6b1nn co3aaHbl elle gse mogenun: «06bick»
n «MecTto noxxapa».

Ceiyac 3T1 MoAeNnn UCNONb3YIOTCS B psaae
pernoHasbHbIX YMNpaBfeHWii, B OCHOBHOM
ONS TpeHuHroB. [lporpaMMa mMo3BonsieT
3a4aTb pa3Hble MecTa MpecTynjeHus, 40-
6aBNATb YPOBHM CIIOXHOCTMU, YIMKKN, KOM-
6UHMpOBaTb 3afaHus. Kpome CUI0BbIX
CTPYKTYP, 3aKa34yMKaMun AaHHbIX MPOrpamm
CTanun yHUBEPCUTETHI.

VR/AR TexHonoru npuMeHsitotcs B MIY
nmeHn M.B.JToMOHOCOBa: TakK, Ha daKyb-
TeTe MNCUXosorMM rMpu MoMoWM BUPTY-
anbHbIX MoAeneh MNpoBOAUTCA W3yyYeHue
BO3MOXHOCTM peabunutauumm nogem c
NCUXNYECKNMU PacCTPONCTBaMMU.

AKTMBHO BHegpstoTca VR/AR TexHosorum
B KOCMOHaBTMKE, PaKeTOCTPOEHNM 1 aBna-
umn. Tak, komnanusa KPOK ctana paspabot-
YMKOM oObyuvaruwero Moaynsi, BbIMOSIHEH-
Horo c npumeHeHmnem VR/AR TexHonorun.
Moaynb BOCCO34aeT OTCEKM KOCMUYECKOro
kopabna n Bce onepaumm paboTbl C HUM
KOCMOHaBTa, BKJ/Yasd pacrnpocTpaHéH-
Hble ownbkn. B3aumoaencresme npomncxo-
AT ¢ nomoublo VR-wniema. Moaynb umeet
OFpPOMHOE 3HayeHune nNpm oby4yeHmnn KoCcMo-
HaBTOB U CTYAEHTOB, Cneuuasnb-HOCTb KO-
TOpPbIX CBSA3a@Ha C 3TOW OTpacbio.

TakuMm o6pa3oM, MOXHO BUAETb, YTO pOC-
CUNACKWIA PbIHOK cneayeT 3a rnobanb-
HbIMW TEHAEHUMAMW, B HanpaBneHuu
pa3sHoobpasHoro npuMeHeHus VR/AR-Tex-
Honorui. CywecTByloLwmne busHecsl nsyya-
IOT 3TK TexHonormm, 4ytobbl co3gaBaTtb HO-
BOE MoKoJieHne uMdpoBbIX NPOAYKTOB A5
06Cny>XMBaHNUSA KINMEHTOB, A/ KOTOPbIX B
nobom KoHTekcTe Bce 6onee n 6onee 3Ha-
YMMbI UMD pPOBbIE BNeYaTneHuns.
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V. Conclusions

Having considered various approaches
to defining the concepts of virtual reality
and augmented reality, we can conclude
that virtual reality completely immerses
the user in a computer-generated world
by means of special devices, while aug-
mented reality adds information to the
consumer’s “real world”.

In the experience econmy era, escape
from reality and aesthetic pleasure from
contemplation, having become influential
factors of consumer decision making, ad-
ditionally stimulate the rapid growth of
the world VR/AR technology market.

In the global market, these technolo-
gies are successfully introduced into such
spheres as education, healthcare, sales,
design and the military industry.

Despite a significant number of options for
the application of augmented reality, the
virtual reality market is larger in volume
due to high demand in the enterntainment
industry.

Most producers and users of VR/AR solu-
tions are in the developed countries, es-
pecially in USA and Japan. The main users
of VR/AR technology are commercial en-
terprises, especially industrial companies,
as well as private buyers - computer game
enthusiasts.

As for the experience of using such tech-
nologies in Russia, there is still a gap in
this area; nevertheless, the growth rate of
the Russian market for VR/AR technology
is very high, there are already success-
ful Russian equipment manufacturers and
software developers in this area.

The main area of application of VR/AR
technologies in Russia is entertainment,
while these technologies are actively being
introduced into construction, culture, edu-
cation and other market segments, since
this is an unevitable condition of success
in the “Industry 4.0” and the Experience
Economy era.

V. 3aknroueHue

PaccmoTpeB pa3sHble noaxoAbl K ornpeje-
NIeHNI0 KOHLUEeNUWn BUpTyanbHON 1 AONos-
HEHHOW peasibHOCTU, Mbl cAenanun BbiBOA,
UYTO BUpTyanbHas peanbHOCTb MOSIHOCTbIO
norpy>aeTt nonb3oBaTenss B CreHepupo-
BaHHbIA KOMMbOTEPOM MUP C MOMOLLbIO
cneumanbHbIX YCTPOWUCTB, a AOMOJHEHHas
peanbHOCTb Aobasnser uHdboOpMaumio K
«peasnibHOMY MUpPY>» NOSb30BaTeNS.

B anoxy 3KOHOMMKW BNeYaT/IeHMn yxoa OT
peanbHOCTN M 3CTETUYECKOE YA0BObCTBME
OT CO3epLaHus CTaHOBATCS BaXKHbIMW ak-
TOpaMM MPUHATUSA peLleHnn noTpebute-
NeM, 4TO JAOMNOSIHUTENbHO CTUMYUPYET
poCT MMpoBoro pbiHka VR/AR TexHonorum.

Ha rno6anbHOM pblHKE 3TW TEXHONOMMM
yCnewHo BHeApsATca B 06pa3oBaHuM,
34paBOOXpaHEHUN, NpoAaxax, AnM3aiHe, B
BOEHHOW MPOMBbILLMEHHOCTH.

HecMoTps Ha 3HaAUYUTENIbHOE YMCNO OMUNIA
NPUMEHEHNST [OMOJIHEHHOW peasibHOCTH,
PbIHOK BUPTyasibHOW peanbHOCTU 6onblie
no obvemy BCNeAcCTBME BbICOKOM BOCTpe-
60BaHHOCTWN B MHAYCTPUM pasBiievYeHUN.

BonbWMHCTBO npousBoaAuTENne WM Mosb-
3oBaTenenn VR/AR peweHunii HaxoasaTcs
B pa3BUTbIX CTpaHax, B MEpBYL o4depenb
B CLLUA n AnoHun. OCHOBHbLIMM MNONbL30-
Batenamm VR/AR TexHonormin aBnsatoTcs
KOMMepYeckue npeanpusaTus, 0ocCobeHHOo
MPOMbILIEHHbIE, @ TaKXe YacCTHble MOKY-
naTtesn — 3HTY3MacTbl KOMMNbIOTEPHbIX UIP.

UTo KacaeTcs onbiTa MNPUMEHEHUS TaKUX
TexHonormnm B Poccum, noka ectb oTCTaBa-
Hue B 3Tol cdepe; o4HAKO, TEMMbl PocCTa
poccunckoro pbiHka VR/AR TexHonorui
O4YeHb BbICOKM, yXe eCTb YyCrnellHble poc-
CUMCcKue npomsBoanTenm obopynoBaHus u
pa3paboTyMKM NporpamMm.

OcHoBHas cdepas npunoxeHma VR/AR
TexHonormn B Poccum - cdhepa passne-
YEHWN, HO AaHHble TEXHOJOrMM aKTUBHO
BHEAPSATCS B CTPOUTENbLCTBE, KYNbType,
obpa3oBaHMM N OPYrNX CErMeHTax pblHKa,
MOCKOJIbKY 3TO CJTY>XXWUT HenpeMeHHbIM yC-
nosmem ycnexa B busHece B anoxy «WUH-
ayctpum 4.0» M SKOHOMUKW BrievaTNEeHUN.
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