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Ha naHHbIi MOMEHT B IJI00QJbHBIX MACIITA0aX BeJAeTCsl MOUCK HOBBIX CPeACTB U
METO/I0B, MO3BOJISIIOIINX PACIIMPUTHL BO3MOKHOCTH COBPEMEHHOI0 3JIEKTPOHHOIO
o0yyenusi. OqHUM M3 HaudoJiee NMEPCNEeKTUBHBLIX HANPABJEHUN JTaHHBIX MCCJIeT0BAHMI
MOKeT  CYHTAThCHl  pa3padoTka  TEeXHOJIOTMH, MNO3BOJAKIIAX  NpeodpPa3oBaTh
BOCIIPMHIUMAEMYI0 MO0JIb30BaTe1eM HCKYCCTBEHHYIO Cpely B TpeXMePHbIil HHTEePAKTUBHbIN
(¢opmar, cozpaBasi TeM caMbIM BHPTYAJIbHYI0 00y4aIOIIYIO Cpeqy.

IToMUMO MHTYMTHBHO BBICTPOEHHOr0 MHTep¢eiica M BO3MOKHOCTH MOAEJUPOBATH
pa3iu4HbIe MPOLECChl, 00bEKThI, IBJCHUS AJIS MOCJIeAYIONero B3auMoAeiCTBHA ¢ HUMHU,
XapaKTepPHbIMHU YePTAMHU COBPEMEHHOI BUPTYaJIbHOMH PeajlbHOCTH MOKHO CHYUTATH:

- AMMepcHuBHOCTDB, TO €CTh MOrpy:KeHHe MOJIb30BaTe/Isi B HCKYCCTBEHHO CO3aHHYIO
cpeay ¢ NOAKJIIYEHUEM ero 4yepe3 CEHCOPHOe BOCIIPUATHE;

- IlpucyrcTBHe, TO €CTh YPOBeHb 3MOLMOHAJIBLHON BKJIYEHHOCTH MOJIb30BaTe/Isl B
Nnpoucxojsiee U rOTOBHOCTh €ro BOCIPUHUMATH BUPTYAJbHble CUTYallMH WU YCJIOBUS
«BCEPbE3»;

- IHTepaKTHBHOCTB, TO €CTh CIIOCOOHOCTH U TOTOBHOCTH MOJIb30BATE/IA HHTYUTHBHO
U eCTeCTBEHHO B3aMMOJEHCTBOBAThL C BHPTYAJIbHBIMH OOBEKTAMH, pearupoBaTrb Ha
NMPouCXoAsIIee U MOJYy4YaTh OTBETHYIO PeaKIHI0 HAa COOCTBEHHbIE /IeliCTBUS M MOBE/ICHHE.

Jdasi  Toro, 4rToObl oO0ecmeYuTh MAKCHMAJbHbIE MOKA3aTeJd MO0 [JAHHBIM
XapaKTePUCTUKAM, HCHOJb3yeTCsl CHeUUAJbHBIH KOMILUIEKC TEeXHUYECKHX CPeACTB,
KOTOPbI BKJIOYaeT B ce0sl cuUCTeMYy MOJJAeP:KaHUS BHUPTYAJbHON peaJbHOCTH (Tak
Ha3piBaemass 3D-cueHa, KoTropasi MoOJeJHPYeTCH 4Yepe3 KOMIbIOTEPHbIE TEXHOJIOIHH),
TpexMepHbIH 3KpaH U nuieM BP (BupTyanbHoil peanbHOCTH). TpeKHMHIOBbIE CHCTEMBI
OTCJIEKUBAKT U AHAJM3MPYIOT KaXAblii MOBOPOT Teja, JBU:KEHHE PYK M TOJIOBBI, TeM
caMbIM COJIMKAsl PeaJbHOCTb W BHPTYAJbHYI0 Ccpely H o0ecneyMBasi NOTrpyKeHHe
M0JIb30BaTeJIs1 B MCKYCCTBEHHO CO3aHHYIO peajibHOCTH[1].

KiroueBrble ciioBa: BupryanbHas peajibHOCTD, 3JIEKTPOHHOE 00y4YeHHe

MODERN TECHNOLOGIES OF VIRTUAL REALITY IN ELECTRONIC
TRAINING

Smirnov Nikita Aleksandrovich



Moscow University of Technology (119454, Moscow, Vernadsky Prospekt d.78) e-

mail: rector@mirea.ru

At the moment, on a global scale, new means and methods are being searched for to
expand the possibilities of modern e-learning. One of the most promising directions of these
studies can be considered the development of technologies that allow to transform a user
perceived artificial environment into a three-dimensional interactive format, thereby
creating a virtual learning environment.

In addition to the intuitively built interface and the ability to model various processes,
objects, phenomena for later interaction with them, the characteristic features of modern
virtual reality can be considered:

- Immersion, that is, immersing the user in an artificially created environment, connecting
it through sensory perception;

- Presence, that is, the level of the user's emotional involvement in the event and his
readiness to perceive virtual situations and conditions "seriously"’;

- Interactivity, that is, the ability and willingness of the user to interact intuitively and
naturally with virtual objects, to react to what is happening and to receive a response to
their own actions and behavior.

In order to provide maximum performance for these characteristics, a special set of
technical tools is used, which includes a virtual reality maintenance system (the so-called
3D scene, which is modeled through computer technology), a 3D screen and a virtual
reality helmet. Tracking systems monitor and analyze every turn of the body, movement of
hands and heads, thereby bringing reality and virtual environment closer together and
ensuring the user's immersion in artificially created reality[1].
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Ha naHHbIi MOMEHT B IJI00QJbHBIX MACIITA0aX BeJAeTCsl MOUCK HOBBIX CPeACTB U
MeETO0B, MO3BOJSIIOIIMX PACIIMPUTH BO3MOKHOCTH COBPEMEHHOr0 3JIEKTPOHHOIO
o0yyenusi. OqHUM M3 HaudoJiee NMEPCINEKTUBHBLIX HANPAaBJEHUN JTaHHBIX MCCJIeT0BAHMI
MOKeT  CYHTAThCH  pa3padoTka  TEeXHOJIOTMH, MO3BOJAKIIAX  Npeodpa3oBaThb
BOCIIPMHIUMAEMYI0 MO0JIb30BaTeIeM HCKYCCTBEHHYIO Cpely B TpeXMePHbIil HHTEePAKTUBHBIN
(¢opmar, cozpaBasi TeM caMbIM BHPTYaJIbHYI0 00y4aIOIIYIO Cpeqy.

IToMUMO MHTYMTHBHO BBICTPOEHHOr0 MHTepdeiica M BO3MOKHOCTH MOAEJIUPOBATH
pa3jinyHble Mpolecchl, 00beKThI, SIBJIEHUS /JIsl MOCJeyIOero B3auMoIeiicTBUsI ¢ HUMH,
XapaKTepPHbIMHU YePTAMHU COBPEMEHHOI BUPTYaJIbHOM PeajlbHOCTH MOKHO CYUTATH:

- IMMepcHBHOCTB, TO €CTh NMOTPY’KeHHe MO0Jb30BaTe/si B HCKYCCTBEHHO CO3JaHHYIO

cpeny ¢ NOAKJIIOYEHHEM ero yepe3 CEHCOPHOE BOCTIPUSITHE;



- IlpucyrcTBHE, TO €CTh YPOBeHb 3MOLMOHAJBHON BKJYEHHOCTH MOJIb30BaTe/Is1 B
NPOUCXOoJsiliee W TOTOBHOCTH €ro BOCHPUHHUMATH BHPTYaJbHble CHUTyallMd W YCJIOBHS
«BCEpbE3»;

- IHTepaKTHUBHOCTB, TO €CTh CIIOCOOHOCTH U FT'OTOBHOCTH I0JIb30BATE/IA HHTYMTHBHO
H eCTeCTBEHHO B3aMMOJECHCTBOBATh C BHPTYAJIbHbIMH O0OBbEKTAMH, pearupoBaTb Ha
NPOUCXOsIIee H MOJIYy4YaTh OTBETHYIO PEaKIHI0 HA COOCTBEHHBbIE 1eiiCTBUA M MOBeICHNE.

st Toro, 4to0bl o00ecnmeYuTh MAKCHMAJIbHbIE IIOKa3aTeJqd MO0 [JaAHHBIM
XapaKTepUCTHKAM, HCHOJIb3yeTCs CHeUMAJbHBIH KOMILUIEKC TEeXHHYECKHX CpPeACTB,
KOTOPBIl BKJIYaeT B ce0sl CHCTeMY MOMIEpP:KAHUSL BHPTYAJbHOH peaJbHOCTH (Tak
HaspiBaemas 3D-cueHa, KoTopas MoJeJHpyeTcsi 4Yepe3 KOMIBLIOTEPHbIE TEXHOJIOTHH),
TpexMepHbIil 3KpaH U mwieM BP (BupryanbHoil peajibHOCTH). TpekuMHroBbie cHCTEMBbI
OTCJICKHBAKT U AHAJM3MPYIOT KaXKAbI MOBOPOT Teja, ABHKEHHE PYK M TOJIOBBI, TeM
caMbIM COJMIKAsl PeajJbHOCTh H BHPTYAJbHYI0 cpely H o0ecneyMBasi NOTrpyKeHHe
M0JIb30BaTeJIsl B MCKYCCTBEHHO CO3IaHHYIO peajibHOCTH[1].

Hayuynas Busyaqm3zanms AaKTHBHO MCIOJb3yeTcsl B Pa3sBHTBIX CTpaHax [JIf
TeXHHYECKON U TOBeJeHYEeCKO IMOATOTOBKH MeIMKOB, ACTPOHABTOB, apXMTEKTOpPOB. B
Poccuu HeckKOJIBKO BeaymIMX BY30B HMEKT TeXHHYECKH OCHAIleHHble BHPTYaJbHbIE
Ja0opaTopuM, MO3BOJSIIOIIME HAIVISJHO MOJAEJHPOBATh NPOTEKAHHE CJOKHBIX MJIH
ONACHBIX NPOLECCOB M siBJIeHHH. BecbMa mMMpoKHe NMepCHeKTHBBI OTKPBLIBAIOTCH Iepen
TexHoJiorueit kuHonokasa IMAX, akTUBHO IPOABUIaeMOi BO BCeM MHUpe.

Onnako, ecjM nepexoauTh OT MOJAO0HOI0 «IPOABHHYTOI0» YPOBHSI BHPTYAJbHOIO
MOJeJMPOBaHUs o0Oydamuieil cpelbl K YPOBHI WIKOJBHOr0 00y4eHHMsl, TO BO3HHKaeT
LeJIbIH psil OrPAHNYMBAIOIIMX NPHMEHeHHe BHUPTYAJIBHOCTH (JAKTOPOB M COOOpaKEeHMIA.
PaccmoTpum HekoTopble n3 HUX|3].

Bo-nepBbIX, cepbe3HOr0 BHUMAHME 3aCJYKMBaeT ICHXO0JIOTMYEeCKoe BoO3/elicTBHeE,
KoTopoe BP Moxer moTeHUMa bHO OKa3bIBaThb Ha JeTedl M NMOAPOCTKOB IIKOJbLHOIO
Bospacra. Ilosy4yast ceHCOpPHBIH M NPHKJIATIHOW ONBIT B YCJAOBHAX 0e30macHOi
BUPTYaJbHOH oOy4amwuieid cpeabl, IIKOJILHUKH BMecTe € TeM TMOJY4alOT H
MOACO3HATEJIbHY0 YCTAHOBKY Ha JONYCTMMOCTH MHOIMX [efCTBHIl, KOTOpbIe B
PeaJlbHOCTH NpHUBeEIH Obl K KATACTPOPUYECKUM MOCICACTBHUAM. YUYUTHIBAs NPHOPHUTET
OCTPBIX BIIEYATJICHHI Nepe] COUNATbHON 0TBEeTCTBEHHOCThIO, XapAKTEePHBIH 1JIs1 JaHHOI'0
BO3pacTa, 3TO NpHBeAeT CHAYaJa K HEe00OCHOBAHHBIM JKCIIEPUMEHTaM (YTO MOKHO
aejaTb, 4YTO HeJb3sl, YTO MOKHO NPH COOJIIOIEHHMHM YCJIOBMHA M TMp.), a 3aTeM K
HeaJeKBATHOMY BOCIPHUSITHIO TeX BO3MOKHOCTEH, KOTOpPble MMEKTCH YiKe B pPeaJbHOM

MHpe.



Bo-BTOpBIX, MOKa He MMeeTCsl COTJIACOBAHHOIN M METOANYEeCKH NMOJAKPeEIJIeHHOH 0a3bl,
NO3BOJISIIOIIEH POU3BOANTL NPodecCHOHATbHOE 00y4eHne U MOAT0TOBKY 11e1aroroB ToMy,
KaK TpaMOTHO M 0e30MacHO MCNOJb30BaTh BHPTYAJIbHYI0 00y4alollyl0 cpeay
NMPUMEHHUTEJIBLHO K cOBpeMeHHO# mKkoje. Teopernueckn, y BP cymecTBylT Hemjioxue
NMePCNeKTHBbI MPH PelIeHHH 3324 B Kypce CTepeoMeTPHH, Yep4YeHHs, NPH OCBOCHHUU
0a30BbIX MNOHATHII B Kypce reorpaguu, Ouosormm wuiaum wucropuu. IloxodHbII
o0pa3oBaTe/IbHbIH HHCTPYMEHT MOIr Obl pe3K0 AKTHUBM3MPOBATH IO03HABATEJBbHBIH M
KOTHUTHUBHBIH MHTEPEC Y4YalllMXCs, BbI3BATh MX HAa 00y4alwIUMid JMAaJIor, 3a/1eliCTBOBATH
pe3epBbl 4Ye0BeYeCKOi maMATH M BocnpusTus. OJAHAKO CHPABUTCA JM IIKOJbHas
CHCTEMA HA JAHHOM JTafe Pa3BUTHA C MOJA00HON HArPYy3KOH — 00JIBIIOH BOMPOC.

BapuaHnTom Mor;i0 0bl cTaTh MCIOJIb30BAHNE TEXHOJIOTHH AONOJHEHHOH pealbHOCTH
— (popmupoBanue 3-mepHbIX 00bekTOB B CAIIP u paziuvyHble MAHUNYJISIIUU ¢ HUMHU. JTO
NMO3BOJIUT HE TOJbKO CIKOHOMHUTb HAa MaTepHAJbHOM oO0ecredYeHMH Mpouecca
JJIEKTPOHHOr0 O00y4eHusi (He NpPHAETCS MOKYNATh JOPOrOCTOSIIME KOCTIOMbI, OYKH,
HUIeMbl, TMEePYaTKH M CHelHAJbHbIEe IMPOLECCOpPbl), HO M HCHOJB30BATH ITOT
NMEePCNeKTUBHBIA 00y4alIIMid MHCTPYMEHT BIIOJIHE CAMOCTOSITEJIbLHO, He 00pamasicb K
BbICOKOKBAJIM(PUIUPOBAHHBIM CHEHUAJNCTAM B c(epe BHPTYAJIbHBIX KOMIBIOTEPHBIX
TeXHOJIOruii[2].

JlaHHble pelieHUus] (IOMOJIHEHHAasl PeaJIbHOCTb) MOIYT IO3BOJIMTH peaju30BaTh B
O0OBbIYHOW I1IKOJIe, K NpUMepy, MojJejb JEeKIHMOHHOr0 3ajJa Ha COBPEMEHHOM
pusyasmzanuoHHom 3D-nBum:kke NeoAxis Game Engine, co3gaBas moaean (pu3nveckux,
XHMHUYEeCKHMX MPOLECCOB, a TAKKe MaclITa0HbIe reorpaguyeckue siBJeHUsI MM 00bEeKTHI.

NucTpyMeHTapuii ABMAKKA (KOMILIEKC PeJAKTOPOB M YTWINT) MMeeT NMPUJIOKeHHs

- PepakTop pecypcoB (pasimunbie 3D-mMogenu, KapThbl, TEKCTYpbl, OHOJHMOTeKa
3BYKOB M IIp.);

- Konduryparop no3soJisier HACTPOUTH NapaMeTPbl IBUKKA;

- Deployment Tool - HHCTpYMEHT U1l MOATOTOBKH KOHEYHOI'0 IIPOAYKTA;

- Komnuisitop meiepoB - KOMIWIATOP KA1IA LIEHIepoB;

- [lnarunel 115 nakeroB 3D-moaempoBaHus.

B pe3yabTare MOKHO €031aTh BHPTYAJbHBIH JIEKTOPUI ¢ TpeMs MOHUTOPAMH W
NPOEKTOPOM, OTKY/Aa OCYLIeCTBJsAJICH Obl BbIBOJ KOHTeHTa Ha MoHMTOpbl. Ha ogHom u3
MOHHMTOPOB ObLI ObI YCTAHOBJIEH MO YMOJTYAHHMI0O WHTEPHET-MOMCKOBHUK, IO3BOJISIIOLIMIA
MPHU He0OXO0AMMOCTH 00paAIIATHCS K pecypcaM BceMHPHO# ceTu|[4].

To ecTh B UTOre 00pazoBaTebHas cpeaa ObLIa Obl MOAKPEIJIEHA He TOJIbKO TEKCTOM,

KapTUHKaMHid, HO H BHI€0 H 3BYKOBBIM PpPAAOM, a TaKiKe¢ TIumnepmMeaua pecypcnoifl



noaaepxkoil. Ilpm 3TOM NPUHIMNHAJIBLHO BaXKHOH B O00y4YeHHMH MPeICTABJSIETCS
BO3MOKHOCTh HHTYUTHBHO B3aHMO/eliCTBOBATh ¢ 00beKTAMH BHPTYaJIbHOH Cpelbl, YTO U
peanu3yercsl yepe3 3HAKOMble OOJbIIMHCTBY 00pa3bl (MOHMTOPbI, IPOEKTOPbI, y4eOHasi
ayauropus)|[5].

KomnblorepHoe moaeJupoBaHMe HAa JaHHOM JTane pa3BUTHSA Iepectaer ObIThH
MOAHOI M BbI3bIBAKOLICH BceoOIIMH HMHTEepeC HWIPYLIKOH, HAYHMHASI Pealn30BbIBATH
Oorareiiliie BO3MOKHOCTH TNPHKJAJAHOIO HCNOJb30BAHHSI B KadecTBe BHPTYAJbHOI
oOpa3oBaTe/ibHOM cpeabi[6]. T MOKXHO caesiaTh BbIBOJ, YTO HCIOJIb30BaHME TEXHOJIOTIWM
JOMOJIHEHHON W  BHPTYaJdbHOH  peaJbHOCTell  ced4ac He SIBJSCTCHA  YyAeJI0M
BBICOKOOOECIEYeHHBbIX  Y4YeOHBIX  3aBeJeHHMi,  pacHoJiaralIux  3HAYUTEJbHOM
MaTepuabHOIi 0a30if — B onpe/ieJIeHHbIX YCJOBHSIX HCIOJIb30BAHNE JAHHBIX TeXHOJIOTHil
TpedyeT BIOJIHE JOCTYIIHOI0 YPOBHS 3HAHMI M HABBIKOB, B TO BpeMsl KaK NIPUMEHEHHE HX
B IOBCCJHEBHON NPaKTHKe 3HAYMTEJbHO pacliMpsieT TIpPaHuUbl HH(pOPMALHOHHOIO

MPOCTPAHCTBA B IEJIOM.
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