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HanuonanesHbIN UCCIEI0BATEILCKUM
Tomckuil rocygapcTBeHHbI yHUBEpcUTeT, ToMck, Poccus

B pabote ompoBepraroTcst KpUTHYECKHE apTyMEHTHI MO IOBOLY HCIOIb30BaHHUS
BUPTYaJIbHOM PEAIbHOCTH B 00pa3oBaHMU. AHATU3HPYIOTCS HECKOIBKO HPHMEPOB
MIPUMEHEHUS] TEXHOIOTHH B 00pa3oBaHuH. DOpMyIHPYIOTCS MPUHLIUIEI IPOSKTHPOBA-
HUs 00pa3oBaTenbHBIX VR-npunoxeHuit.

KiioueBble cjioBa: BUpTyaJbHasl PeaIbHOCTb, JAOMOIHEHHAs PeaabHOCTh, 00pa3o-
BaHHE, CHMYIISITOPHI.

VIRTUAL REALITY IN EDUCATION:
THE DOUBTS AND HOPES

S.S. Elesin, A.V. Feshchenko
National Research Tomsk State University, Tomsk, Russia

During the last 5 years, technology of virtual reality (VR) evolved from doubtful
looking to widely used and implemented. And there was a priori to accept the fact their
usefulness. Perhaps for this reason, there were born a lot of misconceptions about VR in
general and, in particular, in the field of education. The general misconceptions include
the following:

1. «VR was created for entertainment only». This is not true. At the moment, VR
has covered many areas: marketing, tourism, real estate, art, education.

2. «VR has a motion sickness problem». This defect was a problem for the first
models of helmets. Modern models have no such problem.

3. «VR-helmets cause great harm to human vision». VR-helmets use monitors those
don’t radiate any particles (except photons of light), so they don’t cause harm.

4. «VR leads users away from the present reality, causing disorder and creating
dependency». Scientific evidence shows that VR, opposed to the altered states of
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consciousness (caused by hypnosis, chemical drugs, etc.), does not cause the
inadequacy of mind, does not reduce the degree of reflection, not characterized by a
feeling of ambivalence, alienation of the own «I», etc.

5. «VR kills the live relations and separates people from each other». But the same
was talked about mobile phones, SMS-messages, social networks. However, those who
consider the use of new technologies escape from reality, forget about their benefits:
mobile telephony gives opportunity to connect with the person on the other side of the
planet, and social networks allow to enrich remote communication by various types of
content and activities.

Also of note is the fear that is characteristic only for VR in the field of education.
Modern e-learning technology has many advantages, but they gradually reduce the
share of the direct dialogue between teacher and student. Teacher replaced by
interactive content, and the student instead of the person interacts with its simplified
virtual model. The introduction of e-learning technologies must not become an end in
itself. It requires careful and balanced approach when implementing all new in
education.

Based on the experience of implemented development VR content in education can
be noted that the technology brings positive results when it is using by short sessions or
as simulators and trainers. It is inappropriate to use VR for lectures and seminars. In the
development of software solutions should focus on the newest models of VR
equipment, the most eco-friendly and ergonomic for user. Hardware and software
interface must be as simple as possible for users, especially for teachers. Also there
must be the integration of applications VR with most common LMS (Moodle,
BlackBoard, Edx, HyperMethod) in authorization part and transfer of user activity data
from VR to LMS.

Key words: virtual reality, augmented reality, education, simulators.

B nacrosiiee Bpemsi HOBBIE TEXHOJOTHH PAa3BHBAIOTCS C OTPOMHOMN
CKOpPOCThI0. BuepamHuii KOHLIENT YK€ CErOJHsA MOXKHO YBUAETh Ha IMOJN-
Kax Mara3uHoB. W KaxIplil pa3 ¢ MOSBJICHUEM HOBBIX TEXHOJOTMU HEU3-
OEKHO BCTAIOT BOIPOCHI I[EJIECOO0OPA3HOCTH, a TAKXKE MOCIEACTBHH HX
HCIIOJIb30BaHUS.

3a mocnemHue S JIeT TEXHOJIOTUH BUPTYaIbHOW PEalbHOCTH Pa3BHIINCH
OT COMHUTEIBHO MEPCHEKTUBHBIX JO0 IOBCEMECTHO HCHOJIB3YEMBIX U
BHeIpsAeMbIX. [Ipu 3TOM ampuopd NMpHHAMANCS (aKT Ierecoo0pa3HOCTH
MX UCIONB30BaHUsA. BO3MOXKHO, IO ATOH MpUYrHE OBLIO POXKICHO MHOXE-
CTBO 3a0JTy’>KJIeHH# OTHOCHTENbHO BP B 11e710M ¥ B 001acTH 00pa3oBaHus B
gacTHOCTH. [TpryeM 3a0myaeHUs POXKIAIHCH HE TOJIBKO Y MOTCHIIHATb-
HBIX TI0JIB30BaTENIeH, HO M Y HEKOTOPBIX Pa3pabOTUHKOB.

Cpenu Tex, KTO 3HaeT 0 BP nmumib KocBeHHO, ecTh o0IIee 3a0TyKIACHHE,
oynro BP co3mana Tombko muis pa3Biedenuit. Ha naHHbiidi MomeHT BP
OXBaTHJIa MHOXKECTBO c(ep: MapKEeTUHT, TypU3M, HEABIKUMOCTh, HCKYC-
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CTBO, oOpa3oBanne. Hemayro 9acTh 3TOr0 peIHKa 3aHHMAIOT POCCHIICKHE
paspaGorunkm’.

Eme omno 3abmyxaeHue cBs3aHo ¢ MHeHHeM, uTto BP BeI3BIBaer a¢-
(heKT «yKauuBaHHS» y TONb3oBaTeneld. Takoit addexT nmeeT MecTo m3-3a
OTCYTCTBHSI CHHXPOHHU3AIMHA MEXIy H300pa)kKeHHEM, KOTOpoe IepenacT
LIEM, ¥ JaHHBIMHU, KOTOPBIE MOJI30BATEINb MOJIY4aeT OT CBOEro Tena. ITO
MIPOUCXOMUT, KOT/Ia MO3T OXKHJIACT MOIYYUTh ONHO M300paskeHHe (COOT-
BETCTBYIOLIIEE HOPMAaJbHOMY IMOPSAIKY Belleil, cieays ero KOrHUTHUBHOU
MOJIETIN), a MoNyJaeT Apyroe. Takue HEMOCTATKU OBLIH CICACTBHEM HECO-
BEPILIEHCTBA MEPBBIX MOZENEH IUIEMOB M HEKAaYeCTBEHHOIO KOHTEHTA.
B Hacrosiee Bpemst Takoit MpoOIEMEI yiKe HET.

Crenytomee 3a0IyKIeHHE COCTOUT B TOM, UTO uieMbl BP BpenHs! st
3penus. [LIUpoko U3BECTHO, HACKOIBKO ONACHBIM SIBJISIETCS M3IIy4YE€HUE OT
COBPEMEHHBIX MEIUA-yCTPOUCTB (TeNeOHBI, KOMIBIOTEPHI, TEICBU30PEI).
U sto Ha paccrosauu 6onee 10 cM. UTo MOXKHO CKa3aTh O HETTOCPEACTBEH-
HO OJM3KOM KOHTAKTE C IBYMS SKpaHaMH (II0 OMHOMY Ha KakKIbIi ria3z)?
Ha camom xe nene texnonmoruu BP, xotopele B Hacrosiee Bpems yIo-
TpeOmsttoTess B 00ydeHuu, Oe3omacHel. Hampumep, B mmieme Z 800
(eMagin), B KOTOpOM J1Ba MOHHTOpPA, BEIHECCHHBIC HEMOCPEICTBEHHO K
r71a3aM, COCTOAT U3 MaTepuana oled, KOTOPHIH BOOOIIE HE W3TydaeT HIKA-
KX YacThll (KpoMe (POTOHOB CBeTa), CO3AaHUE M300paKEHHS OCYIIECTB-
JfeTcd 3a CYeT M3MEHEHMs] KPHUCTaUNIMYECKOM pelIeTKH SKpaHa (naxe
KUIKOKPHCTAIUTMYECKAE MOHHTOPHI KOMITBIOTEpa OONamaroT, MyCTh He-
3HAYUTENbHBIM, U3ITydyeHrem) [1].

Taxoke mpuHATO cuUTaTh BP 0COOBIM MHUPOM, B KOTOPBIH IOTB30BATEIH
YXOIAT OT HACTOSIIECH PeallbHOCTH, TEPSIOT CBS3b CO CBOUM «S», hopmu-
pyercst 3aBUCHMOCTh. B padore A.E. BOHCKYHCKOTO HCCIIEIOBaHEBI Pa3iii-
yusl MeXAy M3MeHeHHbIMH cocTostHusiMu co3HaHus (MCC) u cocTosiHus
npucyrctBus [2]. Oxka3zanoch, yto BP, B omnuuue ot MCC (BBI3BaHHBIX
TUIHO30M, XMMHUYECKUMHU MpernapataMu U Jip.), He BBI3bIBAET HEaleKBaT-
HOCTH MBIIUICHUS, HE CHUKAET CTEIeHb pehIeKCHH, He XapaKTepu3yeTcs
HAJIMYMEM OLIYIIEHHS Pa3aBOCHHOCTH, OTIYKICHHUS COOCTBEHHOTO «S1» U
T.0. DT U Opyrue ocoOeHHOCTH BP CBHIETENBCTBYIOT O ee IperMyIie-
CTBaX, BO3MO)KHOCTH HWCITOJB30BAaHUS BO MHOTHX cdepax, HaumHas C
MJIaIIIero MIKOJIBHOT O BO3pacTa.

" VR-AR lab, EligoVision, AR Produtcion, PlayDisplay, PWRG, Trinity Digital, Great
Gonzo Studio, 1Reality, Synapse u T.11.

111



C.C. Enecun, A.B. ®ewenxo

CMexHOE ¢ TTOCIIeHAM 3a0Iy’KIeHIEe COCTOUT B ToM, 9To BP yOuBaer
XuBOe OOIIEHUE W OTJAISET JIFoIeit Ipyr ot npyra. Ho To ke camoe roBo-
priH 0 MOOWJIBHBIX TenedoHaX, SMS-cooOmeHnsX, COIMaIbHbIX CETSIX.
OnHako Te, KTO CIMTACT MPHUMEHEHNE HOBBIX TEXHOJIOTHIA TOOETOM OT pe-
QIIBHOCTH, 320BIBAOT PO UX ILTIOCH: MOOMIIbHAS CBS3b JaeT BO3MOXKHOCTh
CBA3ATbCA C YEJNIOBEKOM Ha JAPYroM KOHIIE IJIAHEThI, a COLUAIbHbIE CETH
MO3BOJIIIOT O0OTaTUTh MUCTAHIIMOHHOE OOIICHHWE Pa3ITUYHBIMH BHIAMH
KOHTEHTa U aKTUBHOCTSMH. TeXHOIOrMH BUPTYaJbHOW pealbHOCTH MOTYT
MPUMEHSTECS U B OOJIACTH COIMAIBHOTO B3amMojelcTBus. C TOMOIIBIO
VR-mieMoB ckopo OyneT BOSMOXKHBIM OOIIEHHE C APY3bSIMH B OIHOM
BHPTYaJIbHOM IPOCTPAHCTBE, HAIIpUMeEp, Ha Oepery pexu wiu B necy. [Ipu
9TOM KapTUHKa OyZeT YeTKOH W MPaBIONOIOOHON, a IBIKEHUS TONOBHI H
3BYK Toloca OyayT co3maBaTh 3(P(EKTHYIO WILIIO3MIO JKHBOTO OOLICHUS
[3]. B ycmoBusx nmedummra CBOOOTHOIO BPEMEHH W SMOIHMOHAIBHOTO
HaIPsDKEHHUS. COBPEMEHHOT'O YEIIOBEKa MOAOOHBIE TEXHOJOTWH CIIOCOOHBI
KOMITCHCHPOBATh OTCYTCTBHE ITOTHOIICHHOTO OTIBIXa W BO3MOXKHOCTH 00-
LICHHUSL.

Hakoneun, cienyer OTMETUTh OlaceHUE, XapakTepHoe ToiabKo A BP B
obnactn obpazoBanust. COBpeMEHHBIE TEXHOJIOTUH AJIEKTPOHHOTO 00yde-
HHSI UMEIOT MHOXECTBO IOCTOMHCTB, HO OHHM IOCTENEHHO YMEHBIIAIOT
TIOJF0 HEMOCPEACTBEHHOTO OOMICHUS TperoaaBarens u cTyneHTa. [lpermo-
JlaBaTellb 3aMEHSIETCS MHTEPaKTUBHBIM KOHTEHTOM, M YYalllUHCS B3aUMO-
JIEHCTBYET HE C JKUBOM JTUMYHOCTBIO, & C €€ YINPOIIEHHON BUPTYaIbHOU MO-
nenpio. BHenpeHne TeXHONOTWH 3JEKTPOHHOTO OOydYeHHS HE JOIDKHO
CTaTh caMoIlenbio. X mpuMeHeHHe MOXKET OBITH OMpaBAaHO TOJIBKO II0-
CTIDKCHHEM HOBOTO KadecTBa OOYUCHHS W HOBBIX BO3MOXKHOCTEH JUIS
yuamuxcs. 1'oBops koHKpeTHO 0 BP n nmoBTopsis cmoBa Mapka ,Z[)KOHCOHa1
«UHCTPYMEHTHI HE TOJDKHBI CTaTh CaMOIENbIo» [4], HE0OOXOMIIM OCTOPOXK-
HBII ¥ B3BEIICHHBII ITOXO0]] TP BHEIPEHUH BCETO HOBOT'O B 0Opa30BaHUM.

Ha mamnenii moment BP B obmactu 00pa3oBaHHs IMPEHMYIIECTBEHHO
HCIOJIB3YETCsl B KAUEeCTBE PasziIMYHOrO PoAa CUMYJIATOPOB, a TaKXKe UL
JIEMOHCTpAIMH TPOIECCOB, SBICHUI M OOBEKTOB, MOKA3aTh KOTOPHIC B
HACTOAIIEH pealbHOCTH HEBO3MOXKHO WMJIM KpalHe 3aTpyJHHUTEIbHO. DTO
MOTYT OBITh TNTyOWHBI OKeaHa WM MPOCTOPHI KOCMOCa, BHYTPEHHHHA MHUP
YeNloBEeKa MM MOBEPXHOCTh APYrod MJIAHEThI, CTPOCHHUE MOJIEKYJ XUMUYe-

! Mapk JI>KOHCOH — CHenHaTucT Mo oOpa3oBaTeNbHBIM HHHOBAIWSAM Y HHBEPCUTETA
Buckoncus—MbaaucoHn.
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CKUX BEILECTB M MHOroe npyroe. Kak mpaBuio, Takoro poga IeMOHCTpa-
UM BCTPAMBAIOTCS B yUCOHBIN MPOILECC M OCYIIECTBIIIOTCS KOPOTKHMH
ceccusmu (He Oonprne 7 MuH). CHMYISATOPEI JK€ HCIONB3YIOTCS B OCHOB-
HOM B 00JacTH MEIWIMHEL, (QU3UKH, HHXKEHEpHOM nene. Hampumep, mpu-
noxeHue Mindscape MO3BONSIET MOCMOTPETh HA MHP TIIa3aMH YEJIOBEKa,
cTpanmaromero musodpenueit. bymymmid mcuxuatp MOXKeT MOOBIBaTh B
CUTYalluH, B KOTOPOIl OH B MPUHIIMIIE HUKOT 1A HE CMOXET OKa3aThCsl.

Cpenu OT€UeCTBEHHBIX MPOSKTOB B 00nactu BP mist oO6pa3oBanwmst moka
CYIIECTBYET TONBKO OnmHa Iutatgopma vAcademia. ITo BUPTyaIbHOE TPO-
CTPaHCTBO, B KOTOPOM ITFOIH COOMPAIOTCS B 00pa3e aBaTapoB U yIaCTBYIOT
B C€MHHapax, JIeKUUAX U TpeHuHrax. B ToMckoM rocynapcTBEHHOM yHU-
BEPCUTETE MPOBOAMUIIOCH SKCIIEPUMEHTAIBHOE HCIIOIb30BaHUE 3TOrO IMPO-
IoykTa B ydeOHOM mpomecce [5]. OleHnBaHNE MONTB30BATEIBCKAX XapaKTe-
PHCTHK CHCTEMBI C TOUKH 3pEHHS 00YUJaIOIIErocs MoKa3alio CPEeIHIO CTe-
neHb (3 6auta w3 5) yHOBIETBOPEHHOCTH IO OONBIINHCTBY KPHTCPHEB:
ynoOCTBO WHTepdeiica, Ka94eCTBO M PEaTHCTHYHOCTD TPa(UKH, HHTEPAK-
TUBHOCTh OOBEKTOB B BHPTYAJILHOM MHpPE, BO3MOXKHOCTH KOHIIEHTPHPO-
BaTh BHUMAaHHE Ha O0pa30BaTEIbHOM KOHTEHTE W OOIICHHUH, YHTOOCTBO
KOMMYHUKAITUHA C TEXHUIECKOH TOYKHU 3peHHs. B To ke BpeMs OONbIITHH-
CTBO CTYZEHTOB OTMETHJIO, YTO C TOUKH 3PEHUS MCUXOJIOTUYECKUX ACIIEK-
TOB OOIICHUE B cpexe sBisieTcss koM(popTHEIM. HeBepOanbHas KOMMYyHH-
KaIus POUCXOIUT uepe3 nmudpoBoii 00pa3 (aBarap), GpopMUpPYET OIIyIIe-
HUE 3aILUIIEHHOCTH U CIIOKOMCTBHS, B OTJIMYME OT PeajibHOro BUAEO (Be-
ounap, Skype). [IpemogaBarenu e OTMETHIIN OTPaHHYCHHOCTH BO3MOXK-
HOCTH KOHTPOJIS W YIPaBICHUs MOBeAeHHEM ydamuxcs. OOpa3oBaTelb-
HBIH AP eKT okazancs HU3KUM, Bcero 20% CTyIEHTOB CMOTIIA BCIIOMHUTH
HHPOPMAIIHIO, TIPETOCTABICHHYIO JUIS 3aIIOMUHAHAS B VAcademia.

[osTomy mcmons3oBanne vAcademia [uist IpoBeneHMsI TaKuX GopM 3a-
HATHH, KaK JIEKIWsI W CEMHUHAp (CaMBIX pacCIpOCTPaHEHHBIX B yIeOHOM
mporecce), KaKeTcss HHU3KO MPOAYKTUBHEIM B OTIIMYMHA OT BeOWHapa.
BerpanBanne TeXHOIOTHU BUPTYAIbHON PEATbHOCTH B 00pa3oBaTENbHBIN
Ipoliecc MpeCTaBisIeTcs] NpenojaBaTeNsiM NepCHeKTUBHBIM TOJIBKO MPHU
paboTe ¢ TpeHaXKepaMu U CUMYIIITOPAMHU.

[TonroroBka mpenonaBatens K 3aHATHIO B BUPTYaJbHOM pealbHOCTH
TpeOyeT 3HAUUTENFHO OONBIIEr0 BpeMEHH, YeM K BeOuHapy. [lommmo mpo-
SKTHPOBAHI HOBOH JIOKAIIMH WM M3YYEHHSI OCOOCHHOCTEH THITOBOH JI0-
Kalliu, MPernoiaBaTeio NPUXOIUTCS MPOAYMBIBATh albTEpPHATUBHBIE ClIe-
HapuM pa3BUTHUS 3aHATUS M3-32 BO3MOXKHOI'O HE3aIJIAHUPOBAHHOIO IOBeE-
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neHus ctyneHToB. «llemarormuecknx cutyamnuiny B BUpTyanbHou 3D cpene
MPOMCXOIUT 3HAYUTEIBHO OOJIBIIIE, YEM B PEaTbHOW ayJIUTOPHH HIIH BEOH-
Hape. ABaTap NMpenoiaBaTens 04eHb YacTO HE aCCOIMUPYETCS CTyACHTaMU
C JMYHOCTBIO CAaMOT0 MpenoaBaTelis, YTO MOPoXkKaaeT aTMochepy H3IHUIII-
Hel HehopMaTbHOCTH W CBOOOIBI CAMOBBIPAKEHHUS BO BPeMsI 3aHSTHS.

B 3axmrouenue cnegyer OTMETUTh HECKOJIBKO MOMEHTOB, Ha KOTOPBIE
CTOUT OOpaTHTh BHUMaHHE TPU MPOEKTHpoBaHM BP-koHTEeHTa it 0Opa-
30BaHUs. TE€XHOIOrMsA MPUHOCUT MONOKUTEIbHBIE PE3yJIbTaThl MpPU HC-
MOJIB30BAHUY KOPOTKHUMU CECCUSIMH WJIU B BUAE CUMYJISITOPOB U TPEHAXKE-
poB. Henenecoobpasno npumenenrne BP 11 nmpoBeeHns JIeKuid U ceMu-
HapoB. [Ipu pa3paboTke MpOrpaMMHBIX PEHICHHWH CIEIyeT OPHEHTHPO-
BaThCsA Ha HOBeHIMe o0pasibl o0opyaoBanus BP, Haubonee skomornyHbie
U 3ProHOMHUYHBIC IS Tonb3oBarteneil. Matepdeiic obopymoBanus u [10
JIOJDKEH OBITh MAKCHMAJIBHO MPOCTHIM JIJIS MOJIb30BaTeNeil, 0COOCHHO s
npenonaBateiieli. HeoOxoauma uHTerparus npuiokenuit BP ¢ manbonee
pacmpocrpanerabiMu LMS (Moodle, BlackBoard, Edx, ['umepmeron) B
YaCTH aBTOpHU3alnU depe3 akkayHT LMS u nepegaun naHHbBIX O IEHCTBUIX
nonp3oBareneit w3 BP B LMS. B mocnennee Bpemsi B TUCTAaHIIMOHHOM
00yUJEHHH CTAHOBATCS aKTyaJIbHBIMH M BOCTPEOOBAHHBIMH CHCTEMBI HJICH-
TH(UKAIAN TI0H30BATEIIS, B TOM YHCIEe U TPOKTOpHHT. [Ipunoxkenus BP
JUTSE 00pa30BaHUs JOJKHBI HHTEIPHUPOBATHCS C MTOTOOHBIMHI CHCTEMAaMHU.
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