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Cumynamopel supmyasnsHoli peansHocmu (CBP) akmugHo
npumeHarOMca 8 MeOUYUHCKOM oby4yeHuu. Paccmompe-

Hbl munsl 31emeHmos 8upmyasneHol cpeodbl: NAccusHbIe,
aKMueHble, UHMePAaKMUBHbIe U CyrnepakmueHble, 8blMoaHeH
0630p NpumeHsAeMbIX mexHos102uli, KOMNOHeHMo8 UMmep-
cuu. PaspabomaHa u npedcmasneHa kaaccugpukayus CBP,
OCHOBAHHAA HA YpoB8He 83aumoodelicmeausa obyyaemozo

c supmyaneHoli cpedoli u cmerneHu 8osneyeHus 8 Hee: 0
yposeHs, laccusHebil; 1. AkmusHell; 2. MIHmepakmusHbil;
3. UmmepcuoHHbIl; 4. [nobanbHsil. o mepe ycaorHeHuUsA
30004 MeOUYUHCKo20 0byYeHuUs 045 ux peweHus cnedyem
ucrnons3osame bosnee 8bicokuli yposeHs CBP.

Kntovegole cno8a: Knaccugpukayusa cumyanamopos eupmy-
anbHoU peanbHOCMU, UMMePCUS, 3AeMeHmMbl 8UPpMYyanbHoUl
peanbHocmu, MeduyUCHKoe CUMYAALUOHHoe obyYeHue

AKTYAIbHOCTb

CumynaTopbl BUPTYanbHOM peanbHocTu (CBP) B HacTo-
Allee BPeMA aKTUBHO NPUMEHAIOTCA B MEANLMHCKOM
06yyeHnn. OHM NpeacTaBieHbl B Pa3IMYHbIX BAapUAHTAX,
CYLLLECTBEHHO OTIMYAKOTCA APYT OT APYra No KOHCTPYK-
UMK, GYHKLMOHANbHBIM BO3MOXKHOCTAM, peLlaembim
y4ebHbIM 3a4a4am 1 CTOMMOCTU NpuobpeTeHns 1 SKc-
nayataumu. B cBA3M ¢ 3TMM pasHoobpasnem Heobxoam-
Mma paspaboTka Knaccuopmkaumm CBP.

BBEAEHUE

C NpuxoA0M KOMMNbIOTEPOB B }KU3Hb YE/IOBEKA Hapsaay C
NPMBbIYHOM OKPYXKatoLLen cpeaon NoABUANCL BUPTYasib-
Hble 06BbEKTLI, ABNEHMA U Lesble Mupbl. OnpeaeneHus,
OaHHble HUXKe, NPUMEHWMbI, NPEXae BCero, K chepe
MeAMULMHCKOro 0byyeHus.

BupmyanbHbIM Ha3bliBaloT cybbeKT, 06BbeKT naum npotecc,
KOTOPbIM GU3NYECKU HE CYLLLeCTBYET, @ BOCNPOU3BOAMUTCA
C NOMOLLBI0 KOMNbIOTEPA. BupmyansHol peanbHocmeto
Ha3blBaeTCA KOMMNbIOTEPHAA MOAE/b Cpeapl, B KOTO-

poli nonb3oBaTeNb UMeEeT BO3MOXKHOCTb Ae/iCTBOBATb

1 HabnogaTb 38 USMEHEHUAMKW MOLENU B pe3ynbTaTte
B3aMMOLENCTBUSA C HEM.

KomnbtomepHas (3KpaHHasA) cumynsayus — cobupatens-
HblI/ TEPMWH, 0603HAYaOLLMIA Pa3INYHbIE BUABI MOAENN-
pOBaHUA, UCMONb3YIOLLME CTaHAAPTHbIN NO/b30BaTE b-
CKUIM nHTepdelic KomnbloTepa (KNaBMaTypa, Mbillb).

VIRTUAL REALITY SIMULATORS: REVIEW, CONSTRUCTION,
CLASSIFICATION

Gorshkov MD

Simulation Center «Mentor Medicus», Sechenov First

Moscow State Medical Unversity, Moscow
Virtual reality simulators (VRS) are widely used in medical
training. The present article gives an overview of the types of
VR elements: passive, active, interactive, and superactive; of
the technologies, components of immersion. The classification
of SVR based on the level of interaction of the trainee with the
virtual environment and the degree of involvement has been
developed and presented: level O Passive; 1. Active;
2. Interactive; 3. Immersive; 4. Global.
Keywords: classification of virtual reality simulators, immersion,
virtual reality elements, medical simulation education

Cumynamop supmyanesHol peasbHocmu (ele oguH
pacnpocTpaHeHHbIM BapMaHT Ha3BaHUsA - Bupmyase-
Hbll cumynamop) — 0606uweHHoe 0603HaYeHMe rpyn-
Mbl YCTPOMCTB KOMMbIOTEPHOTO MOAENMPOBAHUA — OT
3KpaHHbIX cumynaumii Tuna Second Life o TpeHaxkepos
OTPabOTKMN NPAKTUYECKMUX MEANLNHCKUX MAaHUMNYNALMNA

M HaBbIKOB B BUPTYasibHOW PeasibHOCTM TMNA S1anapocKo-
NMYeCcKoro TpeHaxkepa LapSim.

BupmyanbHbili mpeHax3ep - annapaTHO-NPOrpaMmmMHbIi
KOMMJIEKC, COCTOALLMI U3 NPOrpaMMHOro obecneyeHus,
KomnbloTepa n nepudepunn (Nonb3oBaTeNIbCKOTO MHTEP-
delica), UMUTUPYIOLLENA MEAULNHCKME UHCTPYMEHTbI U
naLlMeHTa Uau ero opraHbl, NpeaHa3HaAYeHHbIW Ans oT-
paboTKM (TPEHMHIA) OTAENbHOW MAaHUNYAALNK, HaBbIKa,
a TaK¥Ke 06BEKTUBHOM OLEHKM UX YPOBHSA.

BupmyanbsHelli nayueHm — KOMNbOTEPHAA MOAENb Cybb-
eKTa M ero naTosIorMyeckoro CoOCToAHUSA, npeaHasHa-
yeHa ana obyyeHus c6opy aHamHesa, KOMMYHMKaLLUW,
ANATHOCTUKE, IEYEHUIO U MPUHATUIO UHBIX KAUHUYECKUX
peLleHNi, a TaKKe UX OOBEKTUBHOM OLEHKM.

BupmyanbHasA KAUHUKA - KOMMNbIOTEPHANA MOAENb Nie-
4ebHOro yupeKaeHNa UK ero NnogpasaeneHns, npea-
Ha3HauYeHHas 419 0byYeHUA NPUHATUIO KIMHUYECKUX,
3NNAEMMONOTUYECKUX, IKOHOMUYECKUX, agMUHUCTPA-
TUBHBIX M MHbIX YNPaBAEHYECKUX PELLUEHUI, 3 TaKKe UX
0b6BEKTUBHOWM OLLEHKe.
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Cnepyet OTMETUTb, YTO y4eBHUKM, aTackl U MHbIe Neyat-
Hble y4ebHble Nocobus, oumMbpoBaHHbIe U NepeBeseH-
Hble B 3/1eKTPOHHbIN dopmart (E-book, Internet n 1.n.),

He cneayeT OTHOCUTL K BUPTyasibHbIM CUMY/IATOPAM, TaK
KaK, BO-NePBbIX, OHU CYLLECTBYIOT He TO/IbKO B Lmbpo-
BOM (BUPTyasibHOM) BUAE, HO U, Hanpumep, B bymaxkHom
(peanbHom), a, BO-BTOPbIX, OHW He ABAAIOTCA CUMYAATO-
pamu, NOCKOIbKY He MOAENUPYIOT Cpesy, a KOMUPYIOT ee.

B03MOXXHO, HEKOTOpPbIE U3 UCMOJIb3YEMbIX CEroAHSA
TEPMMHOB BCKOPE NOTEPAIOT CBOIO aKTyaslbHOCTb M6O
NpMoBpeTyT MHOE CMbIC/IOBOE HanonHeHue. Tak, TepMUH
«3KPaHHbIV cUMynaTop» 6bl1 BecbMa akTyasieH B 2000-x
rofax, Korga nonb3oBaTesibCKMe nporpammbl pabotanm
Ha NepcoHasbHbIX KOMMNbloTepax. B HacToAwee Bpema
3TV NPOrpammbl BbIBOAATCA HA 3KPaHAX MOOUIbHBIX
YCTPOMCTB — NAIaHWeTOB, CMAapTPOHOB — UK paboTatoT

C BUPTYanbHbIMW O4KaMWU. DKPaHHbIE CUMYIATOPbI NPU-
06penn MHOXKECTBO A0NONHUTENbHbIX QYHKLMOHANbHbIX
BO3MOMHOCTEN, O HAaZIMYNKN KOTOPbIX NO/Ib30BaTENN
paHee Jaxe He MoAo3peBasu.

B ncnonb3yembix HbiHE KnaccuduKaLumax CUMYNALNOH-
HbIX TEXHOMIOTUI U YCTPOWCTB eCcTb yNomMuUHaHuA o CBP.
Tak, NMOHEp METOANKN CUMYIALNOHHOFO 0ByYeHUs
npodeccop A3sug faba (David Gaba), pykoBoantens
CUMYAALMOHHOIO LEeHTPa MeAUUMHCKON WwKobl CTaH-
dopackoro yHmuBepcuTeTa, B 2004 npeasioKmna Knaccu-
bUKALMIO CUMYNALMOHHBIX TEXHONOTUI [1], B TpETLIO U
YeTBEpPTYIO rpynny KoTopbix sBowaun CBP.

Knaccudpukauma cMmynsauMOHHbIX TEXHONOTUA,
DaBug la6a, 2004 r.

e BepbanbHble (posieBble UTpbl).

e CTaH4apPTU3MPOBaHHbIE NALMEHTbI (aKTepbl).

e TpeHaKepbl HaBbIKOB (pU3MYECKME AN BUPTYaNb-
Hble mogenu).

e [lauMeHTbl Ha 3KpaHe (KOMMNbIOTEPHbIE TEXHOMIOTUM).

® JNEeKTPOHHbIE NaLUEHTbI (MaHEeKeHbl B CbIMUTUPO-
BaHHOW 06CTaHOBKe 60ONbHULLbI).

B Apyro xopoLuo U3BecTHOM KnaccudmKkaumum (2],
npegnoxeHHon B 2007 roay npod. lmabomom AnnHbe
(Guillaume Alinier), cpaBHMBaOTCA GYHKLUN CUMYAATO-
POB 1 CTEMEHb BOBIEYEHHOCTU MHCTPYKTOPOB B 06YyYe-
HWe, a TaKXKe PeasMCTUYHOCTb OMbITa, KOTOPbI MOXKHO
nosly4nTb € Ux nomolbio. CBP ynomuHatoTca B 3TOM
KnaccudumKkaumm B rpynne No2 — «M34emsa C SKPaHOMY.

Knaccudpukauma meguuMHCKUX 06yyaloLWmMX cumyns-
LLMOHHbIX MHCTPYMEHTOB, MTMabom AnuHbe, 2007 r.

0. NMcbmeHHble cCUMyAALMN.

1. Hu3KopeanncTMyHble MaHeKeHbl, GaHTOMblI,
TPeHa*kepbl HAaBbIKOB.

. U3penna c «akpaHom».

. CTaH[apTM3MpPOBaAHHbIE NALMEHTbI U PONEBLIE UTPbI.

. MaHekeHbl cpeaHero Knacca.

. PoboTbI-cumynAaTopbl NnaumeHTa.

u b wN

TaKKe 1 B KnaccuobuKaLmm CUMyAALUMOHHBIX YCTPONCTB
Mo CEMM YPOBHAM PeasuCTUYHOCTH (Knaccupukauma
POCOMEL) npumepbl CBP BCTpeyatoTca BO BCEX CEMM
ypoBHsx [3].

Takum 06pa3om, B COBPEMEHHbIX TUMONOTUAX BUPTYasb-
Hble CUMYNALMOHHbIE TEXHONOTMM YITOMUHAIOTCA HAapAay
C MHOYECTBOM ZPYTUX CUMYIALMOHHbIX YCTPOWCTB, He
MCMOb3YIOLLMX BUPTYaNbHYIO PEaNbHOCTb.

B cBA3u ¢ aTum TpebyeTca cobcTBeHHan Knaccuduka-
UMA, PacnpPOCTPaHAIOLLAACA TONbKO HAa CUMYNALMOHHbIE
YCTPOWCTBa, CO34atoLme BUPTYyasbHYO peasbHOCTb.

YCTPOMUCTBO U XAPAKTEPUCTUKU CBP

MpuHuMnuanbHo, Ntob6o BUPTYaNbHbIN CUMYIATOP CO-
CTOMT U3 NPOrPamMMbl, MOLENVPYIOLLLEN BUPTYaNbHYHO pe-
aNbHOCTb, KOMNblOTEPa U Nepudepun, oTBeYatoLLel 3a
BBOJ, KOMaHZ, 1 0TOBpaXkeHne BUPTYaibHOM peanbHOCTW.
PaccmoTpum noapobHee 0CHOBHbIE TUMbI MHTEPdENCOoB,
3/1EMEHTOB BMPTYaNbHOW PeanbHOCTU U BapMaHTOB B3au-
MOJENCTBUA C HEN.

BBOZ KOMaHA, ANs B3aMMOAEWCTBUA C BUPTYasIbHbIM
CUMYNATOPOM MOXET OCYLLECTB/ATLCA MPYU NOMOLLN
ClefytoLLMX BAPUaHTOB YCTPOMCTB:

e  Knasuartypa.

e  Mbiwe.

e CeHCOpPHbIN 3KpaH.

e MWKpPOQOH (peyesblie KOMaHAbI).

e OnTMYecKkue ycTPOWCTBa, B TOM YNCE Na3epHble
OEeTEeKTOpPbI, BUAEOKAaMEPbl MOHO- U CTEPEOCKoNMnYe-
CKMe, onpegenstolime B BUAMMOM UK nHdpaKpac-
HOM AMana3oHe CBeTa NOMIOXKEHME B NPOCTPAHCTBE
(KOOPAMAHTbI), }KeCTbl, ABUNKEHUA PYK, MMa3HbIX
A6710K, MHCTPYMEHTOB, Pacrno3Hatowme 1 aHaansu-
pytolme cobbiTua (Tna Leap, Kinekt, WiiU, SimBall).

e [I3KOUCTMKM, AAaTYMKK, NEPYATKM, KOCTIOMbI U UHblE
CEHCOPHbIE U ranTUYecKkne yCTPOIMCTBa: YabTpa-
3BYKOBblE, MMKPOBOJ/IHOBbIE, TOMOrpaduyeckme
(3neKTpomarHuTHbIE) CEHCOPbI AN aHaM3a Npo-
CTPAHCTBEHHbIX KOOPAMHAT, ABUXKEHMUA, LABNEHUA,
HaTaxeHun (Polhemus, Sensable, LapSim). Heko-
TOpble U3 HUX PeasIMCTUYHO BOCNPOMU3BOAAT YacTK
Tena YenoBeKa, Hanpumep, pyka poboTa, B KOTOPYHO
BHYTPMBEHHO BBOANUTCA NeKapcTBo. Mofo6Hble UH-
Tepdelicbl MOryT 6bITb MHTEPAKTMBHbIMM, paboTas
He TO/IbKO Ha BBOZ, KOMaHJ, HO U co3/aBas BCTpey-
Hoe Bo3aelicTBne, GU3NYECKUIN OTBET - 06PaATHYIO
TaKTU/IbHYIO CBA3b.

e YcTpoWcTBa pacno3HaBaHWUA MbICIEHHbIX KOMaHA,
YTO TEXHONIOTMYECKM BO3MOMKHO YKe CEFrOAHSA, HO
MOKa peasin30BaHO NLWb B MeAULMHCKUX annapa-
Tax, Hanpumep, BUOHUYECKUX NpoTe3ax.

B ogHOWM 13 nepBbix KNaccuduKaunim BUpTYyanbHON cumy-
nauuu, npeanoxeHHon B 1997 roay Mennepom [4], Bbi-
AENeHo TpUY TMNa 3N1eMEHTOB BUPTYaNbHON CUMYNALMUK:
MaccMBHbIE, aKTUBHbIE U MHTEPAKTUBHbIE (passive, active,
interactive). OgHaKo COBPEMEHHbIV YPOBEHb PA3BUTUA
TEXHO/IOTUI MO3BONAET BBECTM ELLE OAMH TUMN S1EMEH-
TOB, KOTOPbIM Mbl 43N Ha3BaHUE «CyMNepaKTUBHbIEY.
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BuoHudeckuti npomes, dgueatoujutics «cunoli Mbiciuy, 2015 .
Jlabopamopusi npuknadHol ¢husuku YHueepcumema [pxoHa XonkuHca

Mcxoaa U3 aToro, MOXKHO roBOPUTb O YeTbIpeXx TUNax
3/1€EMEHTOB BUPTYasIbHOM cpeabl:

1.

HeakmugHble 3neMeHTbl, He B3auMOAeNCTBYIoLME C
06y4aeMbIM, KOTOPbIE OH MOXET MX TO/IbKO BUAETb
WAW CAblLATb, HaNnpUMep, 306paskeHne oKpyKa-
tolLeit 06CTaHOBKM, MHCTPYMEHTOB M annapaTypbl,
MeAMLMHCKOro NepcoHana. 3Tm afeMeHTbl npes-
CTaBNAKT coboM BcnomoraTe/ibHble 06beKTbl U
MCMONb3YIOTCA AN MOBbILLEHNA PeaMCTUYHOCTUY
CUMYAALMMN.

AKMUBHbIe 3neMeHTbl, KOTopble NobyKAatoT 06-
y4aemoro K AercTeuam. [laHHble 31eMeHTbl MoryT
3anporpaMMMUpPOBaHHO MEHATLCA B XO4E CUMYIALNK
COrnacHo 3a4aHHOMY CLEeHaputo, Hanpumep, M3o-
6paxkeHnsa BHYTPEHHUX OPraHoB, PEHTreHOrpaMmmbl,
3/1eKTPOKapAMOrpaMmbl, GU3NONOTUYECKMIA CTaTyC
nauueHTa.

MHmMepakmueHbie 3SNeMeHTbl, KOTopble U3MEHS-
tOTCA M0A, BO3AENCTBMEM aKTUBHOCTU 0byyaemoro,
B OTBET Ha ero AencTeus (Hanpumep, U3MeHeHue
dbu13nonornyeckmnx napameTpos nocae BeeaeHunA
NleKapcTBa, KPOBOTEUYEHME M3 OpraHa nocsae ero no-
BPEXAEHNA UHCTPYMEHTOM).

BupmyanbHbili nanapockonuyeckuli mpeHaxep LapSim.
WHemumym xupypeuu um. A.B. BuwHesckozo, Mocksa. 2005 2.

4. CynepakmugHbie 3SN1eMeHTbl — He TO/IbKO MEHSAOTCA
B OTBET Ha AeATebHOCTb 06y4aemMoro, HO 1 camu
OKa3blBalOT BCTPEYHOE BO3AENCTBME HA HEro UK Ha
peasibHYI0 OKpYyKatoLLyto cpeay. Hanpumep, sup-
TyasibHble TKaHW KMLIKKN OTTA/IKMBAIOT BUPTYasIbHbI
Tybyc 3HA0CKONA, KOraa TOT YNMPAETCA B €€ CTEHKY,
M 3TO CONPOTMBNEHME NEepeaaeTca PyKe KypcaHTa
yepes peasibHyI0 PYKOATKY annapara.

B CMMYNALMOHHBIX YCTPOMCTBAX B MepByto odepeab Mo-
AeNVpytoTcA 3puTenbHble 06pasbl U 3BYKKU, OA4HAKO MOTYT
BOB/IEKATbCA M APYr1e opraHbl YyBCTB. B CNMCKe HUMMKeE UX
KOMBWHALMM NpuBeAeHbl NO YaCTOTe UCMONb30BaAHUA:

e 3puTenbHble 06pasbl, BOCNPOU3BOAMMbIE HA IKPaHe
KOMMbIOTEepPa AN BUPTYaslbHbIX OUYKOB.

e [lomMMO BMU3yabHbIX 06Pa30B BOCNPOM3BOAATCA
aKyCTMYECKME CUTHANbI.

e Bugeo, ayamo, rantuka (TakTUAbHaA YyBCTBUTE b-
HOCTb, BK/1t04as NMPOMNPUOLENTMBHbIE OLLYLLEHNA —
B3aMMHOrO PACcMo/OXKeHWsA OTAE/bHbIX YacTel Tena,
Hag/1exKallen MOTOPUKK).

Hapsaay c nepeyncieHHbIMM Bbile, B 6anKaliwem byay-

AHanuz 0guxeHull ¢ nomowbto yempoticmea Kinect. 2010 e.

[Mpumep 8upmyarnsHo20 cumynsmopa Ha skpaHe nnaHwema. Oby4aro-
Was npoepamma 3a cHem akmugHbIX 37IeMEHMO8 Nogblwaem Hae/so-
Hocmb U aghghekmugHocmb npouecca 0byyerus. 2013 e.
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ModenuposaHue supmyanbHO A0NOTHEHHOU peanbHOCMU - Nob-
308amesib 8UOUM CNPOEYUPOBaHHbIE Ha pearbHbie 06bekmbi 00-
nonHumerneHele, 8upmyanbHble 0bpassl. Komnanusi CAE Healthcare
OemoHcmpupyem cucmemy oby4eHus ybmpa3gykogoll duaegHo-
CMUKe, 0CHOBaHHYI0 Ha MEeXHOM02UU 8upmyasnbHOU U 8upmyarnsHo
dononHeHHol peanbHocmeli (Vimedix + Hololens). 2017 a.

LEM CNeayeT OXMUAaTb NOAB/IEHMS CUCTEM, B KOTOPbIX
6yayT 3a4eiCTBOBaHbI U APYrMe BUAbI YyBCTBUTENbHOCTU:

e B A0nonHeHWe K BUAEO, ayAM0 U TaKTUAbHbIM CUTHa-
JlaM MOAB/AOTCA TaKKe 9KBUOpUOLENTUBHBIE (0CO3-
HaHWe MONOXKEHWA TeNa) UM TEPMOLLENTUBHbIE
oLLyLLeHMsA (BOCMPUATME HAOLLYMb HaA/1eXKaLLen
TemnepaTypbl BUPTyasibHbIX 06EKTOB, Hanpumep,
OpraHoB YesioBeKa).

*  YeTblpe KOMMOHEHTA, BOCPUHMMAEMble OpraHamm
YyBCTB: M306pakeHue, 3BYK, OcA3aHNe, TaKTU/b-
HOCTb NtOC 060OHAHME MO0 BKYCOBbIE OLLYLLEHWS.

e 33aeincTBOBaHbI BCE OpraHbl YyBCTB 6€3 UCKOYEHMUS.

B nccnenoBaHMAX, MOCBALLEHHbIX BUPTYaNbHOW peanbHo-
CTW, YacTO BCTPEYAETCA TEPMUH KUMMEPCUA» UAN «Ib-
bekT norpyskeHua». Mog 3TMM TEPMUHOM MOAPa3yme-
BAETCA COCTOAHME UHAMBUAYYMA, NPOLUEALIEro rpaHuLy
nepexoAa cpes, U3 peanbHO cpeabl Norpy3nBLIEerocs

B BUPTYasibHbIA MUP. U KaK B peanbHOM }KU3HU MOXKHO
NorpysuTb B BOAY ML KOHYMK NasbLia AN PYKY, a

4

na_ﬁaon;uaéﬂp% N )

BupmyarnbHbIii cumysisimop, ¢ NOMOWbH KOmMOopo20 AMepUKaHCKoe
0bwecmeo aHecmesuo10208 NinaHUpyem npogodums akkpedumayuro
8payell: He cMosb 8axHO 00CMOBEPHOE BOCNPOU3BEAEHUE BHEWIHESO
8uda nayueHmos, CKOlbKo Mo4YHoe ModenuposaHue e2o (huauonoauu
U OMKIuKa Ha 8800UMble fiekapcmeeHHbIe npenapamsl. 2017 2.

MOYHO HbIPHYTb B HEE C F0/IOBOM, TaK U MPUMEHUTENBHO
K BUPTYa/IbHOW PeasnibHOCTU BbIAENAIOT Pa3/iniHble BUAbI
MMMEPCUU — KOTHUTUBHYIO, SMOLMOHA/bHYH, CEHCO-
MOTOPHYO, NPOCTPAHCTBEHHYIO (cognitive, emotional,
sensory-motoric, spatial immersion) [5, 6], oTpaatowme
cTeneHb rybuHbl addekTa Norpy*KeHUs, B CBA3N C YeM,
Ha Hal B3rNA4, UMEEeT CMbIC/1 TOBOPUTb O COCTABAALD-
LLMX, O KOMMOHEHTaX MMMEPCUN.

e KoeHumusHbIl (Wnn cmpameauyeckuli) KOMNOHEHT
MMMEPCUM BO3HUKAET NpU 064yMbIBaHUM CTpaTernm
OEeNCTBUIA, HAaNpMMep, B Xo4e NOCTAHOBKM Aua-
rHO3a M NPUHATUA KAUHUYECKUX PeLleHni NedeHns
BMPTYasbHOro NaumneHTa. [ns co3gaHma nogobHou
MMMEPCUU HeO0bs3aTeNIbHO MCNO/Ib30BaHME UCMONb-
30BaHWA CI0XKHbIX BbICOKOTEXHOMOTMYECKUX MHTEP-
¢delicoB — 4OCTAaTOYHO 0ObIYHOIO 3KPAHHOFO CUMYASA-
TOpa, TaK HasblBaemol «CTpaternmn». Knaccuueckui
npumep KOrHUTUBHOM MMMEPCUM - OTCTPAHEHHOE,
€OCpesoTOYEHHOE COCTOAHME MPOCCMENCTEPOB B
X0 HanpAKEHHOM LWaxmaTHOM NapTuu.

Ha koHgpeperyuu IMSH-2017 nocemumensHuya noIHOCMbIO
noepyxeHa 8 gupyasnbHbili mup. OpnaHdo, 2017 a.

CmydeHmsi lNepsoeo MIMY um. M.M. CeyeHosa 3Hakomsmcs ¢

supmyarnbHbIM nayueHmom Bodyinteract. 2016 e.
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Ha cmeHy denosbim uepam u 6usHec-kelicam npuxodsm gupmyaris-
Hble cmpameauu. «Cumynsimop NOMUKUHUKUY - NPUMEP MHO20NOb-
308ameNTbCKO20 LU2P0B020 POSIEB020 CUMYMISIMOPa yNpaeieHus pe-
cypcamu 20podcKoll NOMUKITUHUKU, npedHa3HayeHHo20 Ons 06y4eHuUst
Op2aHu3amopoe 30pagooXpPaHEHUST HasbIkaM ynpaeneHusi pecypcamu
meduyuHcKo20 yupexdeHus. Paspaboman kaghedpoli 0bujecmeeHHo20
300posbs U 30pasooxpaHeHusi MITMCY um.A.MN.Egdokumosa. 2016 e.

*  IOMOYUOHAAbHbIU (WA onucamesbHbIl) KOMNOHEHT
obecneynsaeTca 3axBaTbiBaOLMM CIOXKETOM, CLE-
Hapuem v BBeAeHNeM B BUPTYasbHYO CUMYAALMNIO
peneBaHTHbIX 3/IeMEHTOB OKpY»KatoLLei cpessbl, 3a
cyeT yero obyyaemblii BOB/IEKAETCA B HEKMUI CHOXKET,
OLLYLLIAET CBO COMPUYACTHOCTb K MPOUCXOAALLEMY,
BXXMBAETCA B PO/ib.

e CeHcomMOmoOpHbIl (MM makmuyecKuli) KOMNOHEHT
MMMEpPCUM NPoABAAETCA NPU 0TPaboTKe NPaKTK-
YeCKMX HaBbIKOB, Koraa oT obyyaemoro Tpebyercs
6bICTPOE M yMenoe B3aMMOAeNCTBME C BUPTYaNbHOM
cpenoii. B page cutyaumii, Korga ydaebHol 3apaueit
ABNAETCA TPEHMHT C/IOXKHOTO HaBblKa, Hanpumep,
0TPabOoTKa SHAOXMPYPTrMYECKOrO LBA, BCE BHUMaHNE
0byyaemoro nornouweHo pusnyeckum B3auMmoaen-
CTBMEM C BUPTYaNIbHbIM 06beKTOM. [laHHbIV BUA,
Norpy>KeHus nNpesbasaseT BeCbMa BbiCOKMe Tpebo-
BaHMA K TEXHONIOTMYECKOMY YPOBHIO KOHCTPYKLMK
cumynsaTopa. dGDEKT NorpyKeHna HemeaeHHO
nponagaeT, eCNN KKapPTUHKA TOPMO3UT» UAN Hepea-
JIMCTUYHO BOCMPOM3BOAATCA TKAHM Ha OLLyMb.

PearbHbIli pobom-cumynsamop nayueHma umeem ¢husuonoeuto, cy-
wecmeyrouwlyro mosieko 8 supmyarnsHom mupe. LIFMA YA P®. 2011 e.

Koponesckutl konnedx xupypes 8 Mpnanduu (RCSI) paspaboman
nepsyto 8 Mupe supmyarbHyr npoepammy no02omogku MednepcoHa-
n1a xupypauyeckoeo npuemHozo nokosi ER VR (Emergency Room VR),
20e 8 supmyarbHoli cpede npoucxodum ompabomka duaeHOCMUKU U
NPUHAMUS KIUHUYECKUX PeLueHull npu mpamax U UHbIX XU3Heyepoxa-
towjux cocmosiHusix. 2015 e.

e [lpocmpaHcmeeHHbIl KOMNOHEHT UMMEPCUU
NpoABAAETCA OLLYLLEHWMEM MOAHOIO, M06anbHOro
C/IMAHUSA C CUMYNUPOBAHHBIM MUPOM, COBCTBEHHOTO
dur3nyeckoro nepexosa 13 peasbHOCTU B BUPTYasib-
HOCTb, N0A06HO Anunce, npoBanusLuelica B CTpaHy
Yynec. Kak 1 gna ceHCOMOTOPHOM, AOCTUXKEHNE
NPOCTPaAHCTBEHHOM MMMepCUKM obecrneynBaeTcsa He
CTONIbKO KOHTEHTOM, CKOJ/IbKO KauecTBOM ero Mo-
AEeNNPOBaHUs, a 3TO HaNPAMYHO 3aBUCUT OT YPOBHSA
MNCMONb3yEMbIX TEXHOIOTUYECKUX PELLUEHWUI: BUPTY-
afibHble LWAeMbl, FANTUYeCcKMe YCTPOMCTBA, MHTEPAK-
TUBHbIE MepPYaTKM U Liesible KOCTIOMbI. Peannsosas
CEHCOMOTOPHbI U MPOCTPAHCTBEHHbI KOMMOHEHTbI
MMMEpPCUM pa3paboTumnk nonyyaeTt 6e3rpaHnyHble
BO3MOXXHOCTW B peaniM3aLmm y4ebHbIX Nporpamm
Nto60ro ypoBHs, BNAOTb 0 MACLITAaOHbIX TPEHWH-
ros ¢ oTpaboTKOM KOMaHAHOro B3aMMOAENCTBUSA MO
cueHapuam Tuna « CKopas NomMoLb», «IKCTPeHHan
TpenaHauma yepena» uam «AoOpTOKOPOHAPHOE LYH-
TUpPOBaHMEY.

BonbHu4Hb It MaeHam (Hospital Tycoon, 2007 2.) - smo cumynayuoHHas
8udeo-uepa, cmaswas npomomunom 05151 psda Cepbe3HbIX NPOEKMO8,
8 MoM yucne u PoccuticKux, NOCBAWEHHbIX Cmpame2usm ynpasnexus
b0orbHUYB! U OessmenbHOCMU 8payell YacmHoU npakmuKu.
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KNACCUPUKALIMA CUMYNIATOPOB BUPTYA/IbHOM
PEAJZIbHOCTU

C y4eTom pocTa PeanmucTMYHOCTU CUMYAALNK, PELLAEMbIX
y4YebHbIX 33434 U CNOXKHOCTM MUCMOb3YEMbIX TEXHONOMU-
YeCKMX pelleHu, a, MaBHOe, CTeneHn BOBAEYEHHOCTH
06y4aeMoro B CUMy/IMPOBaHHYIO BUPTYaNbHYHO cpeay

W YPOBHA B3aMMOAENCTBUA C ee 31eMeHTaMu, BUPTY-
aNbHble CUMYNATOPbI MOXKHO Pa3fenvTb Ha caegylolime
NATb YPOBHEN:

0 ypoBeHb. MaccuBHbIM BUPTYaNbHbIA CUMYNATOP

B ycTpolicTBe 3TOro ypoBHA BOCNPOU3BOAATCA M306pake-
HWUA U MOTYT reHepupoBaTbCA 3BYKU. MoaennpoBaHHas
cpefia HYKaK He B3aMMOAEMCTBYIOT C No/Ib30BaTe/IeM.
Cofepralmecs B Hell 31eMeHTbl MacCUBHbI, a B3anMO-
aeinctene obydyaemoro ¢ BUPTyasibHOM Cpeaoi Hynesoe,
06y4YaeMblit MOXKET N1LLb NAaCCMBHO PaccMaTPMBaTb Ha
3KpaHe BUPTyasibHble 06beKTbI, 06pasbl U ABAEHUA 1/
WY NPOCAYLINBATL 3BYKW. [leicTBua obyyaemoro He
OnpeAensaTcs, MO3TOMY CUCTEMA OLLEHKM OTCYTCTBYET.
B MeAnUMHCKOM 0ByYeHUN Ha AaHHOM YpOBHeE npes-
CTaBNEHbI BUPTYasibHble KYPCbl MO YCBOEHUIO TEOPETH-
YecKoro matepuana, B XoZe KOTopbIX OT 0by4aembIx He
TpebyeTca B3aMMOAENCTBUA C CUMYNATOPOM. [pumep:
BMPTYasIbHbIN MHPOPMALLMOHHBIN POSIUK, LEMOHCTPU-
PYIOLLMIA MaLMEHTY XO4, NPeACTOALLEro OnepaTMBHOMo
BMeLlaTeNbCTBa.

1 ypoBeHb. AKTUBHbII

BupTyanbHble cMMyNATOpbl A@HHOM rPynnbl COAeprKaT
KaK MacCcuBHble, TaK U aKTUBHbIE 3/1IEMEHTbI, 3a cyeT
KOTOPbIX BUPTYasbHaA cpena nobyxaaet obyyaemoro K
OEeNCTBUIO, O4HAKO Cama Npu 3TOM OCTaeTcA HeEU3MeH-
HOWM. UMUTUPYIOTCA 3pUTENbHbIE 06PA3bl M aKyCTUYECKUE
CUrHanbl. Hanmume cuctembl OLEHKM AeNcTBUI 0byyae-
MOFO BO3MOHO, HO Heobs3aTesIbHO. Ha 3ToM ypoBHe
npeacTaBieHbl CUMYNATOPbI, NOCBALLEHHbIE SOKANHU-
YECKUM U KIMHUYECKMM AUCUMNANHAM, NobyKaatowme
0by4aemoro K aneMeHTapHbIM AENCTBUAM, KOTOpble
MOYHO OLeHUTb. Mpumep: yCTponcTea ANs U3yYeHus
aHAaTOMMM B BUPTYaNIbHOM pPeanbHOCTH.

2 ypoBeHb. UHTepaKTUBHbIN

KaK 1 B Nnpeablaywen rpynne MHTEPaKTUBHbIE BUPTYa/lb-
Hble CUMYNATOPbI MOTYT BOCNPOM3BOAMUTb M306paKeHNA
M 3BYKW, OAHAKO K NAaCCUBHbBIM U aKTUBHbIM 3/1EMEHTAM
NPUCOEANHAIOTCA MHTEPAKTUBHbBIE. ITO MOMMUMO peak-
LMW BUPTYanbHOM cpefbl obecneymBaeT ee USMeHeHUe
noz, BO34eNCTBMEM aKTMBHOCTM 0byyaemoro. Takas
TpaHchopmaums BUPTYyasibHbIX OOBEKTOB U APYrMX a/e-
MEHTOB CbIMUTMPOBAHHOM PeanbHOCTU BC/IeACTBUE Ael-
CTBUIA 0by4aemoro HabnoaaeTca Kak Ha JaHHOM, TaK U
Ha ABYX NOCNeAYOLLMX YPOBHAX. TaK¥Ke, HauMHas C 3TOro
YPOBH#A, 0653aTe/IbHO Ha/IMYME CUCTEMBI OLLEHKW Aeli-
CTBUIM 0byyaemoro. 34ecb MOXKHO HaboaaTb Havab-
Hble pOPMbl UMMEPCUUN — KOTHUTUBHYHO U SMOLMOHaNb-
HY0, O4HAKO 3TO He ABNAETCA BCECTOPOHHMUM, NOHbIM

3 dEKTOM NorpyKeHus B 0OLLENPUHATOM 3HAYEHUMN, ITO
CKOpee HEKUM «3dPEKT NPUCYTCTBUA», CONPUYACTHOCTH.
Ha 3TOM YpPOBHe npeacTaBaeHbl, Mpumepsbl: BupTtyans-
HblI/ MaUMEHT - NOCTAHOBKA AMarHo3a, NPUHATUE KANHU-
YECKUX peLleHni, AMHAMMKA COCTOAHUSA B XOAE IeYeHus;
BupTyanbHaa KAMHUKA — NPUHATME YNPABIEHYECKUX
pelueHnin, cTpaTerna agMmuHuctTpmuposaHma JMYy.

3 ypoBeHb. MMMepPCUOHHbI

B atoi rpynne CBP nomumo 1306parkeHuna 1 3ByKa
3a/,eMCcTBOBaHbI TAaKTU/IbHbIE U MPOMNPUOLIENTUBHbIE
olyuieHunsa obyyaemoro. 7o, a TaK¥Ke UCNob30oBaHNE
06BbEMHOro M306parkeHNa NOBbILIAET CTENeHb BOBAEYe-
HWA 0by4aemoro B BUPTYaNbHbIN MUP 40 TaKOM CTeNeHwu,
YTO BO3HMKAET «3DEKT MNOTPYKEHUA», UMMEPCUMN. ITOT
3bdEeKT CTAaHOBUTCA BO3MOMKEH 33 CYET UCMONb30BAHMUA
60/1ee CNOXKHOIO N0Ib30BaTE/IbCKOrO MHTepdeica BBOAA
AaHHbIX (C NOMOLLLbIO KECTOB, Peym, AaTYNKOB LBUNKe-
HWUA, LaBNEHUA, PACTAKEHMA) U UMUTALMU BUPTYANbHOM
cpezbl (3D-3KpaHbl, O4KM BUPTYasIbHOM U BUPTYaNbHO
[OMNO/IHEHHOW peasibHOCTU, BUPTYa/bHbIE LUAEMBI,
rantuyeckue apdpekTopbl). MOMUMO NACCUBHBIX, aKTUB-
HbIX U MHTEPAKTUBHbIX 34€Cb MOTYT UCMO/1b30BaTbHCA U
CynepaKTUBHbIE 31eMeHTbl.  [TpMMEPOM UMMEPCUOH-
HOrO YPOBHA MOTYT CNYXKWUTb BUPTYasibHble TPEHAXKEPbI
NPaKTUYECKUX HABbIKOB, HaNPUMEp, 1aNapPOCKoNUYecKkme
BMPTYa/ibHble CUMYAATOPbI C 0BPATHOW TaKTUAbHOM CBA-
3bl0, PEaMCTUYHO BOCMPOU3BOAALLME XO4 SHAOXUPYPTU-
YecKux BMeLlaTeNbCTB.

4 BbicLUMA YpOBeHb. MM06anbHbIi

3a cyeT 3a4elCTBOBaHMUA BCcex 6e3 UCKAOYEHUA OpraHoB
4yBcTB 3 deKT NorpyKeHma JOoCTUraeTca NPaKTUYECKU
Ha 100%. B xoae cCMMyNALMOHHOTO 3aHATUA 0byYaembli
MONHOCTBIO OTK/IIOYAETCA OT OKPYHKAIOLLEro M1pa, KOTo-
pbl NoAMEHseTCcA peanbHOCTbio BUPTYasbHON. Hu oaunH
WX €ro OPraHoB YyBCTB, HM OfHA PeLenTopHasa cucTema,
BKHOYAA TEPMOLENTUBHYHO U SKBUOPUOLENTUBHYIO, HE
MOMYYatoT CUTHA/I0B OT peasibHOro mupa. Beé npomcxo-
AAlllee BOKPYT — BU3YyaNibHbIN pAL, 3BYKK, LUYMbI, BKYC,
LiBET, 3aMax, KacaHue 1 ABUXKEHME — BCe OKpYKatoLime
CUrHa/Ibl MOAE/IUPYHOTCA KOMMbIOTEPHOM NPOrpamMmmon.
PeanbHOCTb BOKPYr NepecTaeT CyLLecTBOBATb, @ BMECTO
«3ddeKTa Norpy*KeHna» MOXKHO roBopuTb 06 addeKkTe
«rnobasbHOro PacTBOPEHMA», KOFAa YeN0BeK OLLyLIaeT
CBOE NPUCYTCTBME B BUPTYaIbHOM mupe. Mpu goaxKHOM
pPeasMcTUYHOCTU NPOPABOTKM ANAAKTUYECKOTO KOH-
TEHTa M ero BUPTYyaIbHOTO BOMN/IOWEHMA NPAKTUYECKUIA
OnbIT M 3IMOLMOHA/bHbIE NEPEKNBAHUSA, NONYYEHHbIE

B rNo6asibHON BUPTYaibHOM Cpese, A0/IKHbI MaKcu-
MaJ/IbHO COOTBETCTBOBATb PEasIbHOMY NPaKTUYECKOMY
onbITy. B3aumogencrame ¢ BUPTYanbHON peanbHOCTbIO
OCYLLECTBAETCA C MOMOLLbIO TEX e UHTepPdecoB,

YTO 1 B peasnbHOW cpese, Hanpumep, C BUPTyaibHbIM
nauneHTom Begetca becena (ronocosble KOMaHAbI),
ynpas/ieHne BUPTYaNbHOM MegULMHCKOW annapaTypom
OCYLLECTBAAETCA KHOMKAaMM UM C CEHCOPHOTO 3KpaHa,

a TKaHM YLIMBAIOTCA C MOMOLLbIO BUPTYANIbHOW UMbl U
urnogepKatens (BOCNponsBoAMUTCA C MOMOLLBHO FranTu-
YeCKUX YCTPOMCTB C 06paTHOM CBA3bID). Takne cuctembl
YKe NPUMEHSAIOTCS B aBMALLMKU, BOEHHOM M KOCMUYECKOM
Aene, Ho B MEAULMHCKOM OBOYYEHUN CYLLECTBYIOT NOKa
JIMLWb Ha CTaZMM SKCNEPUMEHTANIbHbIX pa3paboTok. Hau-
6onee BocTpeboBaHHbIM I106a/bHbIA YPOBEHb OKAXKETCA
npw peanm3aummnm KOMMNIEKCHbIX y4ebHbIX Mporpamm,
Korga obyvaroLwmii CMOXKeT 04HOBPEMEHHO OTpabaThbl-
BATb Pa3/IMYHbIE acneKTbl NpodeccnoHaNbHOM aeATenb-
HOCTW — NPUHATME KNMHUYECKUX PELLEHUI, BbINOSIHEHWNE
MaHUNYAALMA, yripaBJeHne pecypcamm B Kpusuce,
KOMaHZHOe B3anmopaeincTeume.

OCHOBHble MPU3HAKN N XapaKTePUCTUKM ypoBHelt CBP
npuBeAeHbl B TabmLe HUXKe.
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Knaccudpukauma cumynatopos BUPTYaibHOM peanbHOCTH

YposeHb

0. NaccuBHbIN

YposeHb

1. AKTUBHbIN

YposeHb

2. UHTepaKTUBHbIN

YposeHb

3. UMMepCHOHHDIM

YposeHb

4. Tno6anbHbI

UHmepgpelic

Bsoa: knasuaTtypa,
MblLLb, CEHCOPHbIN
9KpaH

BbiBOA: 9KpaH

UHmepdpelic

Beoa: knasmartypa,
MblLWb, CEHCOPHbIN
3KpaH

BbiBOA: 3KpaH

UHmepdpelic

BBoa: Knaeuatypa,
MbllWb, CEHCOP-
HbI 3KpaH, peub,
YKEeCTbl

BbiBoa: 2D- m
3D-3KkpaH, BUPTY-
a/lbHble OYKM

UHmepdpelic

Bsoa: Knasuatypa,
MblLLb, CEHCOPHbIN
9KpaH, peub, xe-
CTbl, AATYNKM ABU-
YKEHUA, AaBNeHUA
BbiBoa: 2D- 1
3D-3kpaH, BUp-
Tya/ibHble OYKMU,
rantTuyeckue
yCTpoicTBa

UHmepdpelic

BBoga: ycTpolicTea
pacno3HaBaHusA
peyeBbIX M ABUra-
Te/IbHbIX KOMaHA,
BbINO/IHAEMbIX
MaHUNYAALNIA
BbiBOA: BMpPTY-
a/bHbIN WNEM,
KOMMJEKCHbIE ran-
TUYECKMeE YyCTPOi-
CTBa, UMUTATOPbI
M3MEeHeHuA Tena B
NpPOCTPaHCTBe, re-
HepaTopbl 3anaxos

SnemeHmeol Ummepcus ModenuposaHue
[TaccuBHblE Het N306pakeHune,
3BYK
nemeHmeol Ummepcus MoodenuposaHue
[TaccuBHble, Het N306pakeHune,
aKTUBHbIE 3BYK
nemeHmeol Ummepcus MoodenuposaHue
[MaccusHble, KorHutmneHan, WsobpaxeHue,
aKTUBHbIE, amoumo- 3BYK
WHTEPaKTUBHbIE HajbHaA
nemeHmeol Ummepcus MoodenuposaHue
[MaccusHble, KorHutmneHan, W3obpaxeHwue,
aKTMBHbIE, MH- 39MOUMOHANb-  3BYK, TAKTU/b-
TEPaKTUBHbIE U HAfA, CEHCOMO-  Hble U NPOMpu-
CynepaKTUBHble TOpHas OouenTUBHble
CUrHanbl
SnemeHmebI Ymmepcusa ModenuposaHue
Bce vetbipe KorHutueHaa, Mogenmpyemsble
TUMA 3/1eMeH-  3MOLMOHaNAb-  CUTHaJbl BOC-
ToB obecne- HadA, CEHCOMO-  MPWHUMatOTCA
yusatot 100%  TOpHasA, npo- BCEMW OpraHamu
NOAMEHY OKpYy- CTPaHCTBEHHaA 4yBCTB

atowwen cpeapl
BMPTyasnbHOM
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BzaumoOdelicmesue

B3sanmopeicTeuns Het

B3aumoOdelicmsue

BupTtyanbHasa cpena
pearmpyet Ha gen-
cTBMA 0byyaemoro, HO
OCTaeTcs HEM3MEHHOM.
Bo3MOKHO Hasnune
CUCTEMbI OLLEHKMU.

B3aumodelicmsue

BupTyanbHas cpena
ANHAMWUYHA U UHTe-
paKTUBHa - He TONbKO
pearvpyet Ha gen-
cTBMA obyyaemoro, HO
M TpaHchopmmpyeTcs
BCNeACTBUE ero aen-
cteuii (2, 3, 4). 3aecb
1 fanee obssaTesbHa
CcMCTEMA OLLEHKM

B3aumoOdelicmsue

N3meHeHne BUPTY-
a/ibHbIX 06bEKTOB
BC/IeACTBUE AEACTBUM
obyyaemoro u oT-
BETHOE BO34eNCcTBUE
BMPTYa/bHOW cpesbl
Ha peanbHyto. Habnio-
naetca addekT norpy-
YKEHUA B BUPTYasIbHYIO
cpeay («<ummepcun»).

B3aumodelicmsue

B owyLueHmax obyyae-
MOTO peasibHas cpeaa
nepecraeT CyLecTBo-
BaTb, a NOTPYyKeHWE B
BUPTYa/ibHYO cpeay
CMEeHAETCA pPacTBo-
peHunem, rnobanbHbiM
C/IMAHUEM C HEeMN.

23



OBCYXKAEHUE

MoapobHO paccmoTpeB Bbllle YCTPONCTBO, TEXHO/IOTUU,
TUNbI U KNaccUbUKaLMIO CUMYNATOPOB BUPTYasIbHOM
peanbHOCTM MOXKHO CHOPMYNMPOBATL PAL NPEUMYLLECTB
BMPTYa/IbHOFO CUMYNALLMOHHOTO 0byYeHuA nepes, Tpagm-
LMOHHBIMWU GOPMaMM OCBOEHUA TEOPETUYECKUX 3HAHWUI
M NprMobpeTeHns NpakTMYecKoro macrepcraa. Heko-
TOpPble U3 HUX CXOAHbI C TAaKOBbIMM, MEPEYNCIEHHbBIMM
paHee Ana CUMYIALMOHHOro 0byyeHua B uenom [8, 9],
OPYrue e ABAATCA YHUKANbHbIMU U NPUCYLLMN TONBKO
0byyeHuIo B BUPTYyasnbHOM cpeae.

MpeumyLuecTsa 06y4eHUs C NOMOLLbIO CUMY/IATOPOB
BMPTYaNIbHOW PeanbHOCTU:

3HaHWA U NPaKTUYECKMUI ONbIT NpUMobpeTatoTca B bes-
onacHoli pna obyyaemoro v nauueHTa cpege. MauuneHT
He CTpagaeT OT HeyMesblx A4eNcTBuin obyyaemoro, a
CTYAEHT, B CBOIO 04epesb, 3aLMLLEH OT BO3MOMKHbIX
BHELUHWUX Yrpo3 — MHOEKLMIA, NOBPEXKAEHWI, arpeccms-
HOro noBefeHne NaunMeHToB U UX POACTBEHHUKOB.

HecmoTpA Ha OTCYTCTBME PUCKA M aCCOLMUPOBAHHOTO C
HUM CTpecCa, BUPTyasibHOE o6yquMe ABNAETCA BbICOKO
3MOYUOHAsIbHbIM N SMMNATUYHbBIM, YTO I'}'IY6OK0 oTneya-
TbiBa€T B NaMATU I'IpVIO6pETEHHbIe HaBblKU U ONbIT.

YuebHan cpega cmaHOapmMu3upoB8aHHAA N 80CMPOU3-
800UMQS, YTO YPE3BbLIYAMHO BAXKHO A1 OpPraHMn3aLmm
y4ebHoro npouecca B macwtabax Bcel CTpaHbl.

YuyebHas cpefa NoJIHOCTbIO KOHMPOAUPyemMas Npenoga-
Batenem u/vnm obyyaembim.

BbI6OP KNMHUYECKUX CUTYaLUIA IMMUTUPOBAH /IULLb BO-

el npenogasaTtena — ¢ nomoubto BP 6e3 orpaHuyeHuit
MOTYT BOCMPOU3BOAUTLCA Nt06ble 8aPUAHMbI aHATOMUMU,
penKo BCTpeyatoLMecs NaTonoru, XusHeyrpogatoLime

COCTOAHMSA.

SKcrayamayuoHHble pacxoobl 6IU3KKM K Hyto. OpHax-
Abl CO34aHHbIN BUPTYaibHbIN KIMHUYECKUI CLLEHapUit
MOXeT BeCKOHEeYHO MHOTO pa3 BOCMPOMU3BOAUTLCA U
NOBTOPATLCA, 32 PEAKMM UCKAOYEHMAEM He Tpebya
3aMeHbl PacXoAHbIX MaTepunasios, 3anpaBKi KapTpua-
e, 3apagKku batapei, cmeHbl Bymaru, NonoaHeHUs
NeKkapcTB..

B ueHTpe BHMMaHMA yuebHOro npouecca ¢ NoMOLLbHO
CBP aBnsaetca oby4yaemelli (learner-centered education).
CoBur LieHTpa BHMMaHMA ¢ npenogasartens Ha obydae-
MOTO MOIOXMUTENbHO MOTUBMPYET NOCNEAHErO U1, B CBOIO
ovepenp, NOBYXAAET ero K akTMBHOMY Y4acTUIO B y4eb-
HOM Mpouecce — B TaKoi moaen o6y4yeHnsn HEBO3MOXK-
HO MACCMBHO OTCUXMBATL YaCbl Ha NEKLMAX, NEPEXOAA C
Kypca Ha Kypc.

YrpasneHue, KOHTPO/b HAA y4ebHbIM NPOLLECCOM
MOTYT 6bITb YaCTUYHO WM NOAHOCTBIO Ae/IerMpoBaHbI
obyyaemomy: TeMMN, UHTEHCUBHOCTb, 06BbEM, IyBKHa,
HanpaBneHWe, CaMooLeHKa. Bpems, a nHorga n mecto
TpeHuHra obyyaembli MOXKeT BblIbpaTb Ans ceba cam,
He3aBMCMMO OT YacoB PaboTbl KAINHUKK, Kadeapbl Nan
npenogasarens.

Y1c0 NOBTOPOB MaHUNYAALUN UAN NOAXOAO0B K pe-
LWEHMIO KIMHUYECKMX 33434 HEO2PAHUYEeHHO. Takum
06pasom, CTyAeHT MHOTOKPATHO OTPabaTbiBaeT CNOXK-
HYHO MaHuNynAunm B BP B COOTBETCTBUM C MPUHLMMOM
«Oco3HaHHoM npakTukn» (Deliberate Practice), nogo6Ho
TOMY, KaK My3bIKaHT UrPaeT raMmbl, COBEPLLEHCTBYS
CBOIO TEXHMKY.

ObyyeHune ¢ nomoupto CBP Beagetca cornacHo Mo-

denu 3sKcrnepumeHmasnbHo20 obyyeHus [. Konbba

- Experimental Learning Model, David Kolb, 1984 [7],
yto 6onee addeKTUBHO A5 YCBOEHUA yuebHOro maTe-
puana, HeXenm yteHne y4yebHMKOB UM NPOC/YyLIMBaHMeE
NeKuun.

Mcnonb3osaHue CBP no3BosAeT co3gasatb rnpobsiemHo-
opueHMupoBaHHbIl y4ebHbI NpoLecc, rae B KayecTse
y4ebHoI 3aaa4m popmynmpyeTcsa paspeLleHne onpese-
JIEHHOW CUTyaLMK — NOCTAaHOBKA AMarHo3a, peaHuma-
LMA nocTpagasLlero, yaaneHmue onyxonu, nosbleHne
3¢ PEeKTUBHOCTU NCMONB30BAHUA KOEYHOro GpoHAa.

OugeHKa ypOoBHA MNPaKTUYECKOro MacTepcTBa UAK Npu-
0bpeTeHHbIX 3HaHWI BeAETCA Ha OCHOBE COYETaHMA
MHOYeCTBa 06beKMUBHbIX MAapamMeTpoB. TaKas OLEeHKa
ABNAETCA HE TONIbKO 06 bEKTUBHOM, HO 1 BaIMAHON U
HaOeKHOM.

O6yyeHure Ha BUPTYaSIbHOM CUMYNSATOpE AaeT BO3MOXK-
HOCTb peghaieKcuu y4ebHOro npoLecca, OCMbICEHUA NO-
JlYYEeHHOro B BUPTYaNbHOM peanbHOCTU MPAKTUYECKOTO
onbiTa — BCMOMHWTb, BbIABUTb U NPOaHaNN3NPOBaTb CBOU
[OeNCTBMA, OLEHUTb NPOAEMOHCTPUPOBAHHbIE pe3ybTa-
Tbl U CKOPPEKTUPOBATb Aa/IbHENLLMI Yy4ebHbIM npoLecc.

MocTosaHHan 06pamHas C853b C OLEHKOW YPOBHA 3HaHWI
M YyMeHWIi NO3BONSAET CTPOUTb NPOrpeccuto yuebHoro
npouecca UHAMBKUAYANbHO, NO AOCTUMHKEHUN YCTAaHOBNEH-
Horo ypoBHs - Proficiency-Based-Progression. Ha yueby
OTBOAMTCA POBHO CTO/IbKO BPEMEHM, CKOJ/IbKO Heobxoau-
MO AaHHOMY CTyaeHTy, 6e3 ornaaku Ha apyrux obyuyae-
MbIX 1 «BblAeNeHHble yyebHble Yacbl».

B cBoto ouyepeab, NpuBsA3Ka yuebHOM TpaeKTopum K
pe3ynbTaTaM KOHKPETHOro MHAUBUAYYMA U BBeAeHUe
MWHMMa/IbHOTO MOPOroBOro 3HaYeHMA («NPOXoAHOro
6anna») No3BoOASAET NO 3aBepLUEeHUM y4ebHOoM nporpam-
Mbl B BUPTya/IbHOM peasibHOCTU 20paHMUPo8ams Haa-
Nexalwmin ypoBeHb KOMNEeTeHLMN.

Oby4yeHune B BUPTYasibHOM cpese ABnAeTcA npenoda-
samerno-3ameuwjaroujeli TexHonorveir. CerogHs mMbl
BOCMPMHMMAEM KaK AOMKHOE, YTO NPW YTEHUM y4ebHMKA
nnn NnpocmoTpe ydebHoro duabma He TpebyeTcsa npucyT-
CTBMe NpenofasaTena U CTYAEHT NPUXOAMUT Ha CeMUHApP
y*Ke CaMOCTOATEe/IbHO YCBOMB ONpeaeneHHbIn maTepuan
no TeMe NpeaCcToALLEro 3aHATUA. A 3aBTpa Hac He byaet
YAMBAATb, YTO B KIMHWUKY NPUXOAUT CTYAEHT, YIKe OCBO-
MBLUMI 6a30Bble HAaBbIKM IHAOXMPYPIUKN, AYCKYNbTATUB-
Hble NPU3HAKKW NATONOTUKN NEFKUX UAW a3bl COHOorpadum
MOPOKOB CepALa C MOMOLLbIO BUPTYaIbHOFO TbHOTOPA.
Mpenopasatenb byaeT UrpaTb Po/b HaCTaBHUKA, COBET-
HWKa, aKcnepTa.

24 BUPTYAJIbHbIE TEXHO/10MMN B MEAWUMWHE Ne 1 (17) 2017



Taxt Book Enhancemaent with Mobile AR

Hall= Apoe

.

O6yyeHune B BUPTYasibHOW Cpeie BO3MOXHO rpynnamu,
NpUYEM KOMYECTBO YYaCTHUKOB M UX reorpaduryeckas
OTAANEHHOCTb HEe UMetoT 3HavyeHuA. B aTom ciyyae
BO3HWKAIOT Lie/ible CoLMabHble CeTh, 06beAnHEHHble
e4MHOM Lenblo UK pelleHnem eanHon yuebHon 3agaum
(MUVE, Multi User Virtual Environment - Online Chat).
Bo3HMKaOWMIN coyuasnbHblli KOMMNOHEHT, COLMaNbHble
B3aMMOOTHOLLEHMA MOMOratoT cooblila HaxoAUTb OTBETbI
Ha CNOMKHble BOMPOChI, yH4aCTHUKU MOTYT AeNUTbCA Onbl-
TOM, A@BaTb COBETbI, pEKOMEHAaLMKN, OCTAaBAATb OT3bIBbI,
COBMECTHO y4acTBOBaTb B BUPTYa/IbHOM KOMaHAHOM

Mpeumyuliectea 06yueHUA B BUPTYaNbHOMN PeanbHOCTU

e Ob6yyeHue B besonacHon ans obyyaemoro u
naumeHTa cpege.

® BbICOKasA SMOLMOHANbHOCTb OByUYeHuUs.

e KoHTponupyemas, cTaH4apTU3MpPOBaHHaA,
BOCMpoOM3BOAMMAn yuebHas cpeaa.

e BO3MOHOCTb BOCNPOU3BEAEHMA PeOKUX Bapu-
aQHTOB @aHAaTOMMWM, MNATONOTUIA, USHEYTPOXKAOLNX
COCTOSIHUW.

® 3JKcnayaTauMOHHbIEe pacxoabl 6AU3KM K HYAtO.

e Obyyaembll — B LLeHTpe y4yebHoro npotecca.

e Ob6yyaemblil ynpasaseT y4ebHbIM NpoLLECcCOM.

e OTpaboTKa MAaHUNYNALWUI BeLETCA MO NPUHLMNAM
OCO3HAHHOW NPaKTUKK.

* Mcnonb3yeTtca MoLeNb SKCMEPUMEHTANbHOTO
obyyeHus.

* YyebHbIN Npouecc Npobi1eMHO OPUEHTUPOBAH.

e OuEeHKa TEOPETUYECKOro M MPaKTUYECKOro YPOBHA
06bEKTUBHAA, BaNMAHAsA, HaAEeKHas.

e Ob6ecneunBaetca pednekcua yuebHoro npouecca.

e [poaBuKEeHWE NO KypCy BEAETCA Ha OCHOBE KOM-
neTeHLuuu.

e [apaHTWA AOCTUKEHUA YCTAHOBIEHHOIO YPOBHA
3HaHWIM 1 MacTepcTBa.

e [lpenofaBaTe/ib-3ameLatoLan TEXHONOTUSA.

e BO3MOHO rpynnoBoe, colmanbHoe obyyeHme.

e BbicTpaa cMeHa ponen.

e [lpMMeHeHMne B NPaKTUKe, IKCNepTU3e, MegULLUHC-
KMUX UCCNef0BaHUAX. MU NPaKTUKe.

C noMowbo MOBUIbHBIX NPUMOXEHUL MOXHO U3ydamb aHamomuo,
8upmyarnbHo AONOIHSIS UNCMpayUU aHamoMUYecKo20 amnaca unu
06b14HOL nTacmmaccogoli aHamomudeckol Modenu. A ucnonb3ys
npocmeliwue 8upmyarnbHble 04KkU cmyOeHm nonadaem 8 noiocmes
obbemHoll modenu cepdya, bykgansHO Nponssigasi MUMO CMpyKMyp
npedcepdus u xenydoyka. Kaneapu, Kanada. 2015e.

TPeHUHre. BO3MOXKHO BHeApPEHWe COpeBHOBATE/IbHOM
COCTaBASAOLWEN.

B BMpPTyanbHOM TPEHMHTEe 0by4aemblit MOXKET UrpaThb
pOs1b, KOTOPYIO B KU3HU eMy UrpaTb He MoKa He AaayT

— CTYAEHT MOKET OLEHUTb cebs B POV 1aBHOrO Bpaya,
XMpypra, 3HAO0CKONMUCTa U T.M. ITUMU POASAMM IETKO
MEHATbLCA, YTO NO3BOAET NPOYYBCTBOBATL CebA Ha mecTe
APYTUX Y1eHOB MeAMLMHCKOTO KOIEKTUBA.

BupTyanbHaa peasibHOCTb AaeT A0NONHUTE/IbHble BO3-
MOYHOCTU He TO/IbKO B 06y4eHUM, HO U B MeLANLMNHCKOM
HayKe v MPaKmMuKe - MOXHO BOCMNPOM3BECTU KpUTUYE-
CKYIO CUTYaLMIO AN1A ee aHa/IM3a U BbIIBNEHMA OLIMBOOK,
TECTMPOBATb HOBbIE KNMHUYECKME METOAMKN B Besonac-
HOM CMMYNSLMOHHOW cpeae (obopynoBaHe, METOAMKN,
NPOTOKO/bI, Npenapartbl), NpesBapuUTeIbHO NPOBECTU
onepaTMBHOE BMELLIATE/IbCTBO Ha BUPTYaibHOW Moaenu
aHATOMMM peasibHOro NaumeHTa.

HepoctaTku o6yyeHuA B BUPTYaNbHOMN peanbHOCTHU.

MOMMMO OYEBUIHbIX CYLLLECTBEHHBIX NJIOCOB, Nepeymnc-
NIeHHbIX Bbllle, 0by4eHMe C MPUMEHEHNEM CUMYIATOPOB
BMPTyaNibHOM Cpeabl TaKXKe UMEET M onpeae/eHHble
HeAoCTaTKM.

BupmyarnbHbili mpeHaxep no onepamusHol mpaeMamonoauu
VirtuOrth. BMA um. C.M. Kuposa. 2015 e.
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OZHVM Y3 TNaBHbIX U3 HUX HA CErOAHALIHUN MOMEHT
ABNAETCA HeJ0CTaTOYHAA peannctuyHoctb CBP. O6bluHO
OTCYTCTBME AETA/IbHOTO «KU3HEHHOFO» CXOACTBA He npe-
NATCTBYET pPeLleHM0 OCHOBHOM 33434M — JOCTUKEHUIO
y4yebHbIX Lenel, o4HaKo OHO MeLLaeT IMOLMOHANbHO-
My BOCMPUATUIO, CTENEHWN AOBEPUA NpenogasaTtena u
CTYAeHTa K JaHHOM TexHonormm. Um npuxoautca cebs
nepeybexaatb, 3aCTaBUTb KNOBEPUTHY» B OCTOBEPHOCTb
TPeHUHra 1 3G PeKTUBHOCTb METOANKM.

BbICOKasa CTOMMOCTb pa3paboTKM NPOrpaMmMHOro NPOAyK-
Ta. MHorpa npoue u gewesne cAenuTb MOAeNb U3 Naa-
CTU/IMHA UM CKNEeUTb U3 Nanbe-Malle, 0CObeHHO ecnu
He NpeanonaraeTcd MHOFOKPaTHOTO ee UCMO/b30BaHMA.
BblCOKas CTOMMOCTb Ha4asibHbIX MHBECTULMIA. BO MHOTMX
BMPTYasIbHbIX CUMYAATOPAX UCMO/b3YIOTCA BbICOKOTEXHO-
JIOTMYHbIE KOMMOHEHTbI MHTEPdEiica, 3a4acTyto U3rOTOB-
JIeHHble B LUTYYHbIX KOIMYECTBaXx, 4a M NPOrpammbl pac-
NPOCTPAHAIOTCA B MUPE COTHAMM KOMMWIA, @ HE COTHAMM
MWZIMOHOB, NOAOHOHO 06bIYHBIM MOBUIbHBIM NPUOKE-
HUAM. Bce 3To BeAeT K poCTy CTOMMOCTU A4aHHOTO BUAA
y4ebHbIx nocobuii.

PaboTa Ha CBP TpebyeT onpeaeneHHoON NOArOTOBKU — He-
06X0AMMO NPOITU MHCTPYKTAXK, HAYUNTbCA PaboTaTb Ha
HWX, BK/IOYATb, BbIK/IHOYATb, PEAAKTMPOBATb CLEHapuUH,
3KCMOPTUPOBATL PE3yNbTaTbl TECTUPOBAHUA U MH. 4.
Mopo6bHan akTMBHOCTb Aasnieka OT MPUBbIYHbIX Npodeccy-
OHa/IbHbIX AENCTBUI M 418 HEKOTOPbIX NpenogasaTenei
paboTa B BUPTyasIbHOM MMPE OKa3blBaeTCA CANLWKOM
C/IOXKHOM, HECOBMECTMMOM C UX peasibHbIM MUPOM.
HekoTopble 13 BbICOKO peannctmyHbix CBP npes-
CTaBAAOT cOBOM COXKHOE NporpaMmHo-annapaTHoe
YCTPOWCTBO, TpebyloLlee TeXHUYECKO NOALEPHKKN U
CUCTEMHOrO aAMUHUCTPUPOBAHMA, YTO BAEYET 3a CObOoW
onpeaeneHHble aAMUHUCTPATUBHbIE U PecypCHble K3-
OEPKKU.

bonbwnHcteo CBP — MHHOBALMOHHbIE U34enua, no-
ABMBLUMECA B MEAULMHCKOM 06y4eHMM COBCEM HELABHO.
[na MHOMMX U3 HUX HEBENMKA AoKa3aTeNbHas H6asa, ux
BaMAHOCTb HEAOCTAaTOYHO UCCAeA0BaHa.

Takum 06pasom, NoAroToBKa MeAULMHCKMX KagpoB C no-
MOLLLbIO BUPTYasIbHbIX METOAMK MMEET KaK MOJIOXKUTEb-
Hble, TaK M OTPMLATE/IbHbIE CTOPOHbI, O4HAKO B LLE/IOM,
ABNAETCA BECbMa NEPCNeKTUBHbIM, MHOroo6eLatoLum
HanpasneHvem. Bce 6onblue NPaKTUYECKUX HAaBbIKOB
BbINO/IHEHUS MEAULMHCKUX MaHUMYNALUI 1 YCBOEHME
TeopeTuyeckon 6asbl JOKIMHUYECKUX U KIMHUYECKUX
OMCLMUMIMH OCYLLECTBAETCA C MOMOLLbIO BUPTYasibHbIX
CUMYNALMOHHBIX TEXHONOMMIA. Yem cnosKHee NocTas/ieH-
Has yyebHan 3a4a4a, TEM Bblle AO/IKEH bbITb YPOBEHb
CBP B ycTpolicTBe, Mcnonblyemom ana ee 3¢GeKTUBHOro
peweHus. Mpumepbl TaKOro 0byYeHUn CTAHOBATCA C
KaX4bIM rogom Bce 6o1ee MHOroUYNCNEHHbIMM, MOyYasn
CBOE MpaKTUYecKoe BOM/OLWEHNE B MOCTOSHHO pPacTy-
LEeM ymcie y4ebHbIX MPOrpamm v Kypcos, peasnmsyembix
Ha BUPTYaNbHbIX CUMYIALMOHHBIX YCTPOMCTBAX.

BblBO/AbI

CvMynsaTopbl BUPTYalbHOW peanbHOCTU MMEOT 06Lwnp-
Hble MHOroobeLatoLLMe NepcneKkTUBbl BHEAPEHMA B
MeauLMHCKoe obyyeHue.

PaCCMOTpEHbI TUMbl 3/1IEMEHTOB BUPTYA/IbHbIX CUMYNATO-
POB: NAaCCUBHbIE, aKTUBHbIE, UHTEPAKTUBHbIE U Cynepak-
TUBHbIE.

PaspaboTaHa KnaccudurKauma CMMynsTOpoB BUPTYaslb-
HOW peasibHOCTU, OCHOBaHHasA Ha YPOBHe B3auMoaen-
CTBMA 06y4aeMoro ¢ BUPTya/ibHOM Cpefoit U cTeneHu BO-
BNneyeHuns B Hee: 0 ypoBeHb, MaccuBHbIN; 1. AKTUBHBIN;
2. IHTepaKTuBHbIN; 3. UMMepPCUOHHDbIN; 4. TnobanbHbIN.

Mo mepe ycnoXKHeHMA yyebHbIX 3a4a4 AN UX pelleHun
cneanyeT UCnosib3oBaTtb 6osiee BbICOKM ypoBeHb CBP.
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