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Paboma nocesujeHa UCCIeO08AHUIO cocmosnutl, BO3HUKAIOWUX Y noavzoeamenei cucmem eusyaiuzayuu Ha base cpec) 3upmyaﬂbH0ﬁ
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The paper is devoted to evaluation of user's psychological states during interaction with virtual reality environments. The phenomena
connected with virtual reality are described. Also the situations connected with presence state are considered. Experiments in the presence

state and process of their design are described.
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1. BBepeHune

V3ydeHne nesTeIbHOCTH CIIEIMAIIICTA B TIPOIIECCE aHaM3a
U HUHTEPNPEeTalud JaHHBIX MpPH TOMOIIM BH3yalU3aLUH —
Ba)KHAS 3aj]aya, TMO3BOJISIONIAS TOBBICHTh S(PPEKTUBHOCTH
BCETO KOMITBIOTEPHOTO MOJENMPOBAaHUS. Bmsyammsamust B
paMKax IUKJIA KOMITBIOTEPHOTO MOJEIHPOBAHHS 00eCIeunBaeT
STanbl aHANW3a M UWHTEPIpeTaluy IaHHBIX, IPOBOIUMEIE
MONB30BATeNIsIMA ~ CHCTeM  Bm3yanm3anmu. Kakx  mpasmio,
TH0JIL30BATEIH CHCTEM HayYHOW BH3YyaJIN3alUH SIBIISIOTCS TAKKe
pa3paboTyvKaMi KOMIIBIOTEPHBIX MOJAENEed ©  00NamaroT
OosmpmM  00bEMOM 3HAaHMH MO H3y4aeMoW mpobiIeMaTuke.
Busyanuzanus uig HUX — He Ha0Op 3aHUMAaTeNbHBIX KapTUHOK,
a HEKOTOpBIA BU3yaJbHBIH TEKCT, HECYLIIUH 3HAYUMYIO
vHpopMarmo. “UTeHne” Takoro TeKCTa MOXKHO PacCMaTpUBATh
KaK MOCJIC/IOBaTeIbHOCTh BOCTIPHUATHS BU3YaJIbHBIX OOBEKTOB 1
YACHEHHS uxX 3HAYCHHUS. IosTomy paszpaboTka
CIICLMAIN3NPOBAHHBIX CHCTEM HAyYHOW BU3yallM3alluu TpeOyeT
ydera, Tak Ha3bpIBaeMoOro, denoBedeckoro ¢akropa (human
factor), 4To BKIIOYAaET B CeOs KMCCIICIOBAaHHE OCOOCHHOCTEH
BOCIIPUATHUSA BU3YaJIbHON uHbOpMALIH KOHKPETHBIMU
MOJIB30BATEISIMH.  DTOMY BONPOCY TOCBSIIEHO OONBIIOE
KOJIMYECTBO HCCIIEOBAHUH, TPOBEACHHBIX, IPEXKIE BCETO,
CIICIMAINCTAMHU B 00JIaCTH KOMITBIOTEPHOH IICHXOJIOTHH.

VYenex Busyanmzanuy oOecTeuMBaeTCSl HalHMIHEM CBSI3H
MEXJy BHYTPEHHEH NPHPONOH M CTPYKTypOH MOZENBHBIX
O00BEKTOB (M COOTBETCTBYIOIIMX MM JaHHBIX) M BHYTPEHHHMH
MEHTAJIbHBIMH ~ CTPYKTYpaMHU TIIOJb30BaTeNs, B KOTOPBIX
NpeJCTaBlICHa CIOKHMBLIASCS y HEro KapTUHA SIBICHUS (Tak
Ha3bIBacMbIe “‘peNpe3eHTATHBHbIC KOTHUTHBHBIE CTPYKTYPHI’).
IIpobnema ysCHEHHS CMBICIAa BH3yalH3alMd MOXET OBITh
paccMOTpeHa B CBS3M C H3ydeHHeM wuHcaita. OcoOeHHO
BOXHBIMU 3TH MPOOIEMBI CTald B CBSI3H C HCIOIb30BAHHEM

Cpell BHUPTYaJbHOH pEajJbHOCTH, KOTOPBIC ITO3BOJISIOT IOJIYYUTh
KayeCTBEHHO  HOBBIE  BO3MOXHOCTH 10  MPEICTaBICHHIO,
BOCHPHSATHIO U aHAIU3Y CIOXKHBIX 0OBEKTOB CYNEPKOMITBIOTEPHOTO
MOJICITIPOBAHMSL.

Hmwxe B pabore paccMaTpuBalOTC HEKOTOPHIE BOIPOCHI,
CBSI3aHHBIE C M3y4YEHHEM COCTOSHMI IIOJb30BaTeliell CHCTEM
BU3yaJIM3aluu Ha 0a3e cpel BUPTYaIbHOH pPealbHOCTH.

2. Pa3BuTue KOMNbLIOTEPHOW BU3yanu3sauum

Busyanuzanus, mnoHMMaeMas Kak 3pUMOE MpPEACTaBICHUE
MOZIeTIel, CyIIecTBOBaja 3aZ0JIT0 1O H300pETEHHs COBPEMEHHBIX
koMIibioTepoB. [TosBnenue B 50-bi1x rogax XX Beka MHTEPaAKTUBHOU
KOMIIBIOTEpHOH  TpaduKd  Jamo  KaueCTBEHHBIH CKa40K B
BU3yalIM3alliil Kak TakoBod. «UepHo-Oenas» rpaduka Ha 0Oase
BEKTOPHBIX JIMCIUICCB ObLIa OCHOBOHM MEPBOTO 3Tala B Pa3BUTHH
QITOPUTMHUYECKMX W HNPOTPaMMHBIX CPEACTB  BU3yaIH3alHH.
Al'll'lapaTHble BO3MOXHOCTH JUCIIIICCB TIO3BOJISIIN BBIBOJ
OTPaHMYCHHOTO KONMHMYeCTBa (UTYp M KpHBBIX. Ha BEKTOPHBIX
TUCIIIESX HEKOTOPBIX THIIOB MOXKHO OBIJIO peaji30BaTh MPOCTHIE
aHMMAaIlMOHHBIE u300paxkeHus. Cpencrtsa rpaduyeckoro BBOja
JTaBalll JJOCTaTOYHO OOTaThle BO3MOXKHOCTH B3aUMOJICHCTBHUS C
MOZICTMPYIOIIUMH POTrPaMMaMHu.

BHenpeHue 1BETHOW pacTpoBOil rpadMKH, Pe3KOe yBEIHUYCHUE
BO3MOYKHOCTEH IHCIUICEB, a0 TOMYOK K CO3JAHHMIO METOIOB U
anropuT™MOB (hoTOopean3mMa, 4YTo, B CBOIO OYEpedb, O0ECHEUYHIIO
KaueCTBEHHbIC HM3MEHECHHS BH3yalIM3allid 32 CYCT YBEIMYCHHUS
KOJIMYeCTBAa M KayecTBa  BOCHPUHMMAEMOW  BHU3yallbHOU
nHpopmanmu. Ha skpaHe cTanmo oroOpaxkarbesi pe3ko Oolbliiee
KOMM4ecTBO  00bekToB.  [loSBHIHMCH — pa3inW4HBIE  CHOCOOBI
OTOOpaXCHHST ~ MOJCNBHBIX  CYIIHOCTEH B  paMKax  OJHOTO
rpaguyeckoro BhIBOJA, Hampumep, ¢Gopma, IBET, TEKCTypa,
IBIDKCHHE. BusyanbHble OOBEKTHI CTajo Jierde BOCHPHHUMATH U



pazmudyat. K koHmy  80-bIX rogoB  KOMIBIOTEpHAas
BU3YyaIH3aIys oopmunacek KaK CaMOCTOSITeNIbHAS
IUCLMIUIMHA. B cucTemMax Hay4yHOM BH3yalM3allMy Havaid
aKTUBHO MCIIONIb30BaThCsl TPEXMepHas Tpaduka, aHUMauus, a
3areM U (oropeanusm. OnbIT pa3pabOTKH U HCIOJIB30BAHUS
CPEICTB HAayYHOHW BH3yalM3aldH MOKAa3bIBAIOT, YTO PA3BUTHE
anmapaTHelX M aITOPUTMHYECKUX CPEACTB HHTEPAKTHBHOI
rpaguky  obecmedmsio  MOCIENOBaTeNIbHOE  YBEIHUYCHHE
KONMYeCTBA M KadecTBa BOCHPHHMMAEMOH  BH3yalIbHOH
uHpopmanuu. MHTEpecHO, YTO COBPEMEHHOE pa3BUTHE
anmapaTHelX ¥ QJTOPUTMHUYECKHX CpPEICTB KOMIIBIOTEPHOM
rpad¥Ky, B 3HAYUTEIFHONH Mepe CBSA3aHHOE C MOTPEOHOCTIMU
KOMITBIOTEPHBIX ~UTp, TMPUBEIO K TOMY, 4YTO Oorarsie
BO3MOKHOCTH KOMITBIOTEPHOH TpaMIKH, O CYTH, 3HAYUTEIHEHO
MIPEBBIIAIOT TOTPEOHOCTH OOIBIIMHCTBA COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOI BU3yaJIH3aIiy.

K navany 90-bIX ronoB B cucTeMax Hay4yHOU BU3yaln3alUU
Hayalyd  WCHOJIB30BaTh  «OOJBLIME OJKpPaHB» U CPEIbl
BUPTYaJILHOH PealbHOCTH, IEPBOHAYAILHO pa3paboTaHHBIE IS
aBuaTpeHaxkepoB. B ciyuae BHUPTyaJlbHOM  peanbHOCTH
KOMITBIOTEPOM ~ NIPU  TOMOILIM  CHEHHANbHBIX  YCTPOICTB
co3maeTcsi 0cOOCHHAs cpesia, BOCIIPHHIMAaeMas II0JIb30BaTeIeM
KaK peaJbHbI MHpP, B KOTOPOM OH JEHCTBUTEIHHO HAXOMUTCS
(a He HaOMIOmaeT coO CTOPOHBI) M C KOTOPBIM B3aHMOJEHCTBYET
HaInpsIMyIo, TaK ke, Kak U ¢ OOBIYHBIM MUpoM [4]. Vike B 1992
rony B xypHame Communications of the ACM mnosBunace
nyOJIUKaIys, MoAPOOHO ONHUCHIBAIONAs BO3MOXKHOCTH Cpel
BuptyanbHoi peanbHocTH Tunma CAVE [3]. Haumnas ¢ 1991
rona, uccienoBarend NASA omnuceiBany NPOEKT pa3pabOTKH
«BHPTYaJTBHOU a’pOIMHAMUYECKON TpyOBD» [2].
(CootBetcTByIOmmas cucremMa Oblia 3akoH4eHa B 1994 rony.) B
HacToslIIee BpeMs CPEeICTBa BHPTYAJIbHOW PEaNbHOCTH CTald
mupokopoctynHsiMu. Cucremst Tuna CAVE ucnonb3yrorcst Bo
MHOTHX HayYHBIX U IPOSKTHBIX OPTaHM3alMsX 3a PyOekoM H B
Hallel cTpaHe.

3. ®deHOMEHbI, CBA3aHHble C BUPTyanbHOMN
peanbHOCTbIO

OO0mas 3aj1aya HAIIUX HCCIIENOBAaHUA — TONYyYHTH HAOOD
peKOMEHAAIMI [UIsl TPOSKTUPOBAHUS CIICHHATM3UPOBAHHBIX

CHCTEM  BH3yaJM3allUM,  UCHOIB3YIOIIUX  BUPTYaJIbHYIO
PeaIbHOCTD.
Cpensl  BUPTyalbHOH — peaJbHOCTM  MMEIOT — Takue

XapaKTepPUCTUKH, KaK TPEXMEPHOCTb H CTEPEOCKONUYHOCT;
JUHAMHUYHOCTB; MYJIBTHCEHCOPHOCTH (TI0fada MHpOpMaIuu Ha
HECKOJIBKO OpPTaHOB YYBCTB); KOHTPOJb HaJ BHIUMON YacCThIO
BUPTYaJdbHOH Cpelbl; BO3MOXHOCTh OOECHEUHTH  B3MISA
mHyTpu  (mpoctpanctBa) [1].  Ilomp3oBarens — mMeeT
BO3MOXKHOCTb MOTPYKEHUs (Iimmersion) B BUPTYaJIbHBIH MHp, B
CBS3M C 4YeM BO3HHKaeT ()EHOMEH IpUCYTCTBHS (presence),
CBSI3aHHOTO C OLIYIIEHHEM HaXOKICHUS “TaM”, B BUPTYaJIbHOM
MHpPE, B IPOTHBOIOJIIOKHOCTh HAOJIONCHUIO 32 KapTUHKOM Ha
9KpaHe CO CTOPOHBI, XapaKTePHOTO JUIi TpaJUIHOHHON
xomnbioTepHoid  rpaduku. Ilpu  omumcanum  ¢peHomeHa
MIPUCYTCTBUSI MOXHO TOBOPHUTH O CyOBEKTHBHOM BOCTIPUSITUH, B
KOTOPOM UeJIOBEK ‘3a0bIBacT” O PONIM TEXHUKU B CO3MAHHHU TOH
cpensl, ¢ KoTtopod oOH B3aumozeicTByeT. Ilo MHeHUIo
CIICIMAINCTOB, UIMEHHO ()eHOMEH IPHUCYTCTBUS obecrednBaeT
OOJIbIIIE BO3MOKHOCTH Ipyu BU3YaJIbHOM aHAJIU3€ HAYyYHBIX
NaHHBIX B Cpelax BHPTYaJIbHOH peajbHOCTH. B ToXke Bpems
Halla TpakTUKa TPOEKTHPOBAHHUS  CHEIHATN3UPOBAHHBIX
CHCTEM  HAaydHOW  BHM3yanusaluu H  paboThl € WX
MOJTB30BATEIISIMU, TAaKKe KaK M JIMYHBIA OMBIT, CBS3AHHBIN C

HNEepeKUBAHUEM IPHCYTCTBUS B OKCIEPHMEHTAIBHBIX — Cpenax
BUPTYaJIBHOIl peabHOCTH, BBI3bIBANA OIpe/ielieHHble onacenus. [1o
HEKOTOPBIM  [apaMeTpaM  IPHCYTCTBHE  HIPHOMIDKAeTCs K
U3MEHEHHBIM COCTOSHHAM CO3HAHHSA (XOTS U HE SBIISIETCS TAKOBBIM)
[9]. Hayunble BBIYMCIIEHMS MpPEAIONAaralT aHanau3 OOJBLIOrO
o0BbeMa TaHHBIX, TOTYYCHHBIX B pe3yIbTaTe paboThl KOMIBIOTEPHON
HpOrpaMMbl. AHAJIN3 HAyIHBIX JAHHBIX, XapAKTEPHBIH I HAyIHOU
BU3yaJM3alli{, BKJIIOYaeT psA  ONepanuii, B TOM 4YHCIE,
UICHTH(UKAUIO, CpaBHEHHE, PAHXUPOBAHME, JIOKAJIH3AIHIO,
KIaccuUKaIyo, (QUIBTPAUIO, YCTAHOBICHUE acCOLMAlMi U
Koppessiiuid, kiaacrepuzanuio [1]. TlosBuiics uenslit psa BOnpocos,
CBSI3aHHBIX C BIIMSIHUEM COCTOSIHHUSI NPUCYTCTBHSI Ha BBITIOJIHEHHE
JIeATeIbHOCTH TMoJb30BaTeneM. He oTBiedeT 11 HOBOE COCTOSIHHE OT
3amaun? BBUIO BaXXHO W WHTEPECHO Y3HATh JOCTIDKEMO JIH
MPUCYTCTBHUE, KaK TAKOBOE, IPH paboTe ¢ abCTpakTHBIMHU 0Opa3aMu?
CMOXeT JIM TI0JIb30BaTeNb B3aUMOJECHCTBOBATh CO CPENOH, €CIH Y
Hero He OyneT CyOBEeKTHBHOTO ONIYIICHUS NpeObIBaHHS B HEW?
Jlanee BO3HHK BOIPOC O B3aMMOBIUSHUH (PeHOMEHA NPHCYTCTBUS U
HHTEIUICKTYaJIbHOH JeATEeNbHOCTH MO 00paboTKe NpeAcTaBIeHHON
uHpopManun. MoryT 11 OHM HPOTEKaTh OJHOBPEMEHHO, OyaeT nu
OIIHO YCHUNUBATh JAPYroe HIM MeIlaTh, MNPEMSTCTBYS PEIICHUIO
3amad? BakHO Takke OTHENUTH BO3ICHCTBHE ICHXOIOTHYECKHX
3¢ }exToB 0T BO3AEHCTBUS YHCTO TEXHHIECKUX cpeAcTs. Ilo cyrw,
OBIIO HEOOXOANMO BBISCHHUTH, CMOXKET JIM II0JIb30BaTeNb (Harpumep,
CIEUAINCT B 00NACTH NPHKIIaJHOW MaTeMaTHKH), IIOTPYKEHHBIN B
cpeny BUPTYaJbHOW pealbHOCTH TOYHO U a[eKBaTHO aHAaJIH3UPOBATh
CJIO)KHBIE JTaHHBIE, PEJCTABICHHBIC B BHE aOCTPAKTHBIX 00pa3oB.
Taxoke ObLIO BaXKHO y3HaTh HE BBI30BET JIM NPUCYTCTBHE KaKHX-
160 HEMPUATHBIX OLIYLICHHH B XOIE CIOXKHOTO aHaimu3a. Takum
oOpa3oM, BMecCTe C HCCIEeIOBaHHEM (DEHOMEHA IPUCYTCTBHS
HEOOXOAVMO W3y4eHHE BIHMSHHUS BHPTYadbHON pEalbHOCTH Ha
peleHre HWHTEIUIeKTYallbHBIX 3agad. [losTomy OBLIO pemieHo
OpraHu30BaTh H3ydeHHe COCTOSTHHI MOTEHIUAIBHBIX
MONB30BaTeNied  CHUCTEeM  HAy4dyHOW BHM3yanu3auuu Ha  Oase
BUPTYaJIbHOIl peallbHOCTH. B 9TOM CBA3M BO3HHUK BOIIPOC O BBIOOpE
METOUKH UCCIIEIOBAHUS.

4. MepexunBaHne peHoMeHa NPUCYTCTBUA

®deHOMeHY MPUCYTCTBHS MOCBSIIEHO 3HAYUTEIHHOE KOINIECTBO
uccienoBanuii. B To ke Bpems HeMHOro paboT CBS3aHHO C
uccieioBaHneM (eHOMEeHa NPUCYTCTBHS y TOJIb30BaTeleld CHCTEM
Hay4HOH BM3yanu3auuu. I1o3ToMy BBIOOp METOAMK HCCIENOBaHMS
nepexnBanus (eHoMeHa MPUCYTCTBUSL Yy IMONB30BaTeNieldl CHCTEM
Hay4yHO! BH3yanu3alud Ha 0a3e cpel BHPTyalIbHOW peaJbHOCTH
mpeAcTaBIsl  co0oil  HOBYIO  3amady. EcTecTBeHHO — HaiiTu
aKTyaJlbHYI0 TpPOONEeMaTHKy BH3yalH3alliM W B €€ paMKax
NPOBOANTH HcCCIenoBaHMS. B 3ToM KadecTBe BEIOpaHa 3ajada
pa3paboTKM CPEACTB BU3YyalHM3alMW Ul 3a4ad MaTeMaTH4eCKOH
(U3MKHM, B YAaCTHOCTH, CBSI3aHHBIX C CETOYHBIMH METOIaMHU
BeIYMCIICHUH. OCHOBHBIE JaHHbBIE, TIOTYY4aeMble B pe3ylbTaTe
pacyeToB, NPEICTABIAIOT COOOH MacCUBBI 3HAYEHHH MapaMeTpoB B
y3J1axX pacueTHOW TpexMepHON ceTku. TOouHOCTb pe3ynbTaToB
MOJICTUPOBAHUS 3aBHCHT OT KOJMYIECTBA IEMEHTOB CETKH, TO €CTh
or umcna ee pasbueHmit. HeoOxommmo w3ydeHHe OTIEIBHBIX
(parMEeHTOB CeTKH U O0eCIeYeHHe HAaBUTAIMH B TPEXMEPHOM
npoctpancTee. Ilone3oBarens B JaHHOM Cllydae HMMEET AENO C
OonmbIIMM  00BEMOM  CIIO)KHO  CTPYKTYPUPOBAaHHBIX  JaHHBIX.
Hcnonb3oBaHue cpea  BUPTYAJIbHOM pEAJIBHOCTH MOXET [JaThb
6omb1110i1 3(GdEKT Mpu BU3yann3aluy CETOK 3a CUET ATOLEHTPHYHON
TOYKH 0030pa, “HOTpyKeHHs~  MOJB30BAaTeNii B JaHHBIE W
BO3MOXKHOCTH H3YUYEHHUs] CETKH H3HYTpU. Bo3moxHa peammsarms
“myTemiecTBUs’ BHYTPH CeTKM M H3y4YeHHs OCOOCHHOCTell ee
BHYTPEHHHX OOBEKTOB.



IepBoii nueeil ObL1a HMaes MPOBEICHUS HCCIENOBAHMS Ha
0a3ze CHCTEeMBl BH3YyaJIM3alUM C KCIOJIb30BAHHEM OYKOB
BUPTYaJbHOMN PeaJbHOCTH U CETOYHBIX JaHHBIX, TEHEPHPYEMBIX
HCTIONb3yeMBIMU Ha TPAKTHKE CHCTEMaMU MOJAEIHPOBAHUS.
OTO, BO-TEPBBIX, O00ECHEYMBATIO CPABHUTEIBHO OBICTpOE
JOCTI)KCHHE IIOCTABICHHOW I€TH, a, BO-BTOPHIX, ITO3BOJIIIO
paboTath ¢ HACTOSIIMMH JaHHBIMA M  HACTOSIIMMH
NI0JIb30BATENIAIMH, BBIACHSS Ha IPaKTHKE BCE IIOCTABICHHBIC
Borpockl. OHAKO MMEHHO M3-3a IPOOJIEM C MOJIb30BaTEeISIMU
9Ta wules oOKaszamach Hepeanumsyemoi. Okaszanmace, 4YTO
KOJIMYECTBO  HCCJIEAOBATeNiel,  CIIOCOOHBIX  ITOJHOLICHHO
aHAIN3UPOBATh u HHTEPIPETHPOBATH KOHKpPETHBIE
rpaguyeckie  BBIBOJABI,  OTPAaHUYEHO  CHELHUATMCTAMH,
3HAIONMMH ¥ TOHMMAIOIIMMHU CYIIHOCTH MaTeMaTHYecKoH H
KOMITbIOTEPHOH MOJIEIEH. Hpyrue HcCIe0BaTeNy,
KOMITCTEHTHBIE B IIPUHIIHIIE, HO, HE MMesl OIHOH HH(pOopMaImu
0 MOJeNI, MOTYT HE YBHIETh BaKHbIE O0coOeHHOCTH. Jlenarh
Kakue-mub0 BBIBOABI Ha OCHOBE BECbMa MaJIOH BBIOOPKH
Hemb3d. Jla ®  3acTaBUTh  CHELUAIMCTOB  3aHUMAThCsl
HCCIIENOBAaHUSAMH COOCTBEHHBIX CBOMCTB M OCOOCHHOCTEH
JOCTAaTOYHO 3aTPYAHHUTENBHO.

Jlanee B KadecTBE MOJENBHON 3amadl ObLIa INpEMIoXKeHa
MIPOBEPKA CKOPOCTH W TOYHOCTU OPHEHTAIMH MO TPEXMEPHOMH
KapTe MECTHOCTH, pEaJu30BaHHOW B Cpele BUPTYyalbHOM
peanbHOCTH. 3a7audl  IIPOCTPAHCTBEHHOTO OPHUEHTHPOBAHUS
HOCSIT YHHUBEPCAlbHBIH XapakTep U MOTYT OBITh IOCTABIICHBI
KaK B JIBy-, TaK U B TpeXMepHOil cpene. Bo3moxHa peanuzarus
MEPEIBIKCHUS. 110 TPAJMLHOHHOW Kapre M 1o JaHamadry,
MIPE/ICTaBICHHOMY B CpEle BUPTYaJdbHOM pEalbHOCTH. OTO
MO3BOSIET ~ CPAaBHHTh ~ MEXAY  CO000H  BH3yalM3aIuIo,
MIpefHAa3HAYCHHYI0 AT OOBIYHOTO BBIBOJAA HH(POPMALUH Ha
9KpaH U BU3yaJM3alldl0, OPHUEHTUPOBAHHYIO Ha CPEAbl
BUPTYaJbHOH pEaJbHOCTH. 3ajadd Ha IPOCTPAHCTBEHHOE
OpPHEHTUPOBAHUE JOCTYITHBI IUPOKOMY KPYTy TOIb30BaTene 1
B KaKOH-TO Mepe MOTYT OBbITh yBSI3aHBI C 3aJa4eii HaBUraluH B
a0CTpaKTHOM BHPTYaJIbHOM HpocTpaHcTBe. OJHAKO B 3TOM
cllyqae He TMpedrojaraeTcss MOJEIHPOBAHHE OCHOBHBIX
olepanuii aHaIu3a JaHHBIX B BUJE, XapaKTEPHOM AT HAyIHOH

BH3YyaJIH3aLuH.
B pesyaprate moucka TOAXONALIEH  OCHOBBI  JUIs
MOJIeIUPOBAHUS paboTsI MOJIb30BATEIIs co

CNCLUAIN3UPOBAaHHOH CHUCTEMOM HAy4HOH BH3yalu3aluM Ha
0a3e cpempl BUPTYaJbHOM peanbHOCTH ObLla BbIOpaHa
METOJMKa, B KOTOPOil MCHBITYeMBIM Mpeajaraiach 3amada Ha
MIPOCTPAHCTBEHHOE MpeoOpa3oBaHUe 00beKTa. DTOi METOANKON
sesteTcs TecT “Kybukm Koca” — cyOTecT MHTEIIEKTyanbHOTO
Tecta Bekcnepa. B xone TecTupoBaHMs MCHBITYEMBIN JTOJIKEH
coOpaTh COOTBETCTBYIOIINE MIPEIOCTaBIEHHOMY 00pa3Iy Y30pbl
C ToMOmBI0 Habopa M3 pa3HOIBETHHIX KyOmkoB. “KyOukum
Koca” mO3BONAIOT TECTHPOBAaTh BOCHPHUATHE, MOTODPHKY,
3pUTEIBHO-MOTOPHYIO ~ KOOPAMHAIMIO,  MPOCTPAHCTBEHHBIE
NPEJCTABICHUS M H3BPUCTUYECKHE CIIOCOOHOCTH, OLICHHUBACT
CIIOCOOHOCTh K  BBINOJIHEHUIO OCHOBHBIX  MBICIUTEIBHBIX
orepanuii - cpaBHeHHe, aHanu3 u cuHTe3 [10]. Bribop manHOTO
Tecta MO3BOJIMJI HCIOJb30BaTh METOIMKH HCCICIOBAHUS,
HapaOOTaHHbIE 3a JIOJITWE TOHBI ICHXONOTHYECKOH u
MEIMIUHCKOH MpakTUKU. B mepBoHauanbHOM HCCIIEOBAHUH B
XO7Ie AKCIIEPHMEHTOB PacCMaTpPHBAIIMCh JIBa BOmpoca. Memraer
WIM TIOMOTaeT WCHOJIB30BAaHUE BUPTYaIbHOH peanbHOCTH
TI0JIL30BATEIIsIM CUCTEM BH3yallM3alluK B UX pabote. Biuser nau
nepexuBaHne (CHOMEHA IMPHUCYTCTBHS HA  CIOCOOHOCTB
PpCILICHUS MHTEIUICKTYaJIbHbIX 3a/1a4?

B oKCrepUMEHTE NPUHSIO YYacTHE HECKOJIBKO IECSTKOB
YeJIoBeK, B  OCHOBHOM  CTYAEHTOB, AacHHpPaHTOB W

npodecCHOHAIOB TEXHUYECKUX, €CTECTBCHHOHAYYHBIX,
MaTeMaTHYEeCKUX M KOMIIBIOTEPHBIX CIELHANbHOCTeH. 3agada
HCOBITYeMbIX 3aKJI0Yanach B BBINOJHCHHH JCCATH 3aJaHHil Ha
COCTaBJICHHE y30pa U3 BEPXHUX IpaHell KpacHO-0esbIX KyOHKOB.

Puc. 1. Ilpumep co3aaHHOIi 1/ IKCIIePHMEHTAa BUPTYaJbHOMH
cpeapl, o3BoJisioIei npoxoauTh TecT «Kyonku Kocay» [7].

OKcTIepIMeHTaNbHasl TPYIIa UCIBITYEMBIX BBHIIONHSIA TECT B
cpele BHUPTYaJIbHOM pEanbHOCTH, BBIBOAUMONW HA CTEPEOOUKH.
KoHTponbsHas rpymima BBITOIHSIIA TECT C BEIBOAOM BH3yaIN3alluy Ha
9KpaH MOHHTOpa, Ha KOTOPOM OBLIO YCTaHOBJIEHO pa3pellieHHe
Takoe jke, KaKk Ha cTepeoodkax. IIpy 3TOM He MEHSIOCh HH
cozlep)kaHue 3aJaHul, HU CHOCO0, HU IIOCIENOBATENBHOCTH HX
npenbsBieHUs. Kpome 3TOro, HCHBITYeMBIM OOEHX TPYII OBLIO
MpPEUI0KEHO MOCMOTPETh B CTEPEOOUKAX IBA JIEMOHCTPAI[HOHHBIX
pOJIUKA, WILTIOCTPUPYIONMX BO3MOXKHOCTH CpeA  BHPTYaJIbHOH
peanbHOCTH. [7]

JlaHHBIe TIOKa3ajH, YTO BHPTYyaJbHAsI pealbHOCTD HE BIHMSET Ha
BpeMsl pelleHHe 3aJaHuif, OJHAKO BIWSIET Ha IPABWIBHOCTH
BBINIOJIHEHU. B cyuae mpocThIX 3aJaHuii BIUSHUE OTPULIATENBHOE.
B oskcnepumeHTanbpHON Tpynme wyamie JONMYyCKaduch oummoOku. B
crydae K€ CIOKHOTO 3aJaHus, TpeOyromiero ooOpaimeHus K
MPOCTPAaHCTBEHHOMY BOOOPa)XCHUIO M BBINOJHEHUS OMeparuit
MBICIICHHOTO ~ BpAIlCHWs,  BUPTyalbHas  peaJbHOCTh  HalT
3HAYUTEIbHOE NMPEUMYILECTBO. B SKCIepUMEHTaIbHON Tpymie He
OBUIO JOMyHmIEHO OMmMMOOK NPH BHIIOJHEHHH YCIOKHEHHOTO
3a7aHus, TOTAA Kak B KOHTPOJIBHOM Tpymne oHu Obuti. Hexotopsre
UCHBITYeMbIEe B 00€HUX IPYIIAX He CMOINIH JIaXe OIIMOO0YHO PEeLHTh
YCIOKHEHHOE 3aJaHue. BOJbIIMHCTBO W3 HUX HUMENH OLIMOOYHBIE
CTpAaTEeTMU PEILIEeHHs, KOTOpbleé HE CMOIIM CKOPPEKTHPOBAaTh U B
UTOT€ OTKA3aJMCh OT BBIMOIHEHUS YCIOXKHEHHOTO 3aganus. OqHaKo
TONBKO B OKCIEPHMEHTAIBHOH TPYIIE HEKOTOPHIE HCIBITYEMbIC
(10,3%) HE cMOITIM COCTaBHUTH Jake OMIMOOYHOTO MIAHA PEIICHUS U
OTKa3aJIUCh IOCIE psfia XaOTHYHBIX AeHCTBUIL. B cBs3M ¢ 3TuUM
ObUTa crenaHa THIOTE3a, 4YTO, XOTS BUPTYyalbHas PEalbHOCTh 3a
cuét crepeockonuyeckoro 3ddexkra U cozmaHust 0OBEMHOrO
n300paXeHHsT MOXKET CIIOCOOCTBOBATH OINEPAlUsIM  MBICICHHOTO
BpAILlEHUs], OHA TAaKXK€ MOXET M OTPHLATEIBHO BIUATH, CKpaJbIBas
KaKue-T0  OCOOeHHOCTH  H300paxkenus. UToObl  00ecneduTh
HNPOU3BOAUTENFHOCTS  IIONB30BaTeNel HpH  IIPOEKTHPOBAHHUH
BU3YaJIbHBIX CHCTEM HEOOXOOMMO YUHTHIBAaTH OCOOCHHOCTH BBIBOZA
U BOCIIPHATHS M300paXeHUS B Cpelax BHPTYaJbHOW pPEeaybHOCTH.
(7]

IlepexxuBanue (QeHOMEHa IPUCYTCTBHS ONPENENUIOCh Ha
OCHOBaHUH CYOBEKTHBHBIX CaMOOTYETOB, CZEIaHHBIX
UCTIBITYEMBIMU 3KCHEPUMEHTAIBHON TPYIMBI, U TPEIIOKEHHOTO



Butmepom u CuHrepom ompocHHka HpucyTcTBus, «Presence
Questionnaire [5]. YV 4acTH HCHBITYeMBIX B XOJA€ PEIICHHUS
BBIIIOJIHEHHUST TecTa ObUI0 3aUKCHPOBAaHO IEpEKUBAHHE
(eHOMEeHa TPUCYTCTBUS. AHAmW3 MOKasal, 4YT0 (EeHOMEH
NPHUCYTCTBUSI KAaK TAaKOBOW HE OKa3al 3HAUHMMOTO BIIUSHUSI Ha
BpeMs ¥ MPaBHIBHOCTH penieHus tecra “Kyouku Koca”. Bruio
BEIIBHHYTO IPEANONOKEHHE O TOM, 4YTO II€PEKHBAHHE
(eHOMEHA TPHCYTCTBUS He OyIeT OKa3hIBaTh BIMSHHE W Ha
pelieHne IpyruX MHTEIUICKTYalbHBIX 33ad CXOIHOTO THUIIA H
MOXXET HE MPUHUMATHCSl BO BHUMAHHMHU IIPH HMPOEKTHPOBAHHU
BUPTYaIbHBIX  Cpel, IpeIHAa3HAaYeHHBIX JUIl  CIIOXKHOM
YMCTBEHHOH AeATEIBHOCTU. [7]

Ha cnenyromeM sTane uccCienoBaHUM TEM HCIBITYEMBIM
SKCIICPIMEHTAILHOM  TPYNIBI,  KOTOpble  yKa3almu  Ha
nepexuBaHne (PeHOMEHA MPHUCYTCTBHS IPH BHIIOIHEHHHN TECTA,
a TakXKe HCIBITyeMbIM KOHTPOJBHON TPYMIBL, yKa3aBIIMM Ha
nepexuBaHne  (EeHOMEHa MPHCYTCTBUSL IPH  IPOCMOTpE
JIEMOHCTPAIIMOHHBIX POJIMKOB, OBUIO TNPEIJIOKEHO MPHHSATH
y4acTHe B JIONOJHHUTEIBHOM OJKCHEPHMEHTE, Lelb KOTOPOro
coCTOANa B M3YyYEHHM  OCOOEGHHOCTEH  MpOTEKaHHUS
NepexnBaHus (eHoMeHa MPUCYTCTBUS. MCHBITyeMbIM JAanu
BO3MOXKHOCTB «IIOJIETaTh» HaJ BHPTYaJIbHBIM TOPOIOM B
YCIOBHSAX, MAaKCHMAalbHO HANpPABICHHBIX Ha IIEPEKUBAHHE
ydJacTHHKaMH (eHoMeHa npucyTcTBus. Ilocie sToro onu Opum
OIIPOLIEHB! C IIOMOINBIO CTPYKTYPHPOBAaHHOTO HHTEPBHIO. B
pe3ynpraTe OBUIO ONMHMCAHO MPOTEKAHHWE HEKOTOPBIX BHIOB H
YpOBHEH TNPHUCYTCTBHS (CPEHOBOrO, COLHMAIBLHOIO, JIMYHOIO
mpucyTcTBUs). OTMEYEHO PA3IMYHOE BIUSHUE OTHHUX M TEX XKe
YCIIOBUI Ha pa3HbIX JIIOACH, YKa3aBIIMX Ha OAMH M TOT XK€
YPOBEHBb NpHUCYTCTBHSA [7]. B psne cirydaeB y mombp3oBareneit
OTMEYaJINCh HeraTuBHbIE A((EKTH, KOTOphIE B JIHTEpaType
OIMCBHIBAIOTCS, Kak  «KuOepOoie3Hp»  (TOJNIOBOKPYKEHHE,
TOIIHOTA, yromieHne u T.a.). (MHTepecHo, uro mpu
JKCIICPUMEHTAJIbHOM ~ HCIIOJNB30BAaHUM OJHOW W3  Mopelnel
CTPEOOUKOB, Takue 3(P(EKTHl CTANN MOCTOSHHBIMU, HO IOYTH
MONHOCTBIO HCYE3NIH IPU HCHOJIB30BAHUH OUYKOB OUEPETHON
MonuQUKaLUH. )

B Hacrosmee BpeMs TecT peaqM30BaH Ha HOBOH
anmapaTHOW W mporpaMMHOi Oaze. Hawar ciemyrommit stam
HCCIIeN0BaHUN (heHOMEHa MPHCYTCTBUS B CBSI3H C PEIICHHUEM
HWHTEIUIEKTYAIbHBIX 3amad. OTH HCCIEHOBAHHUS CTaHOBATCS
O0COOCHHO  aKTyaJbHBIMH B  XOIe pa3pabOTKH  HOBBIX
CIICLMAITN3UPOBAHHBIX cucTeM BH3yaJIH3aLH c
HCTIONb30BaHUEM OYKOB BHUPTYalbHOH peanbHOCTH M C
peanuzanueil ecTeCTBEHHBIX (XKECTOBBIX) HHTepdeiicoB. [6].
CpexncTBa BUPTYalbHOH pPEANTbHOCTH IPUMEHSIINCh B psife
CTEIMANN3NPOBAHHBIX CUCTEM U MPUMEPOB BU3YaTH3aIUU LIS
TIPE/ICTaBIICHUS] BEIYUCIUTEIBHBIX CETOK, KPUCTAIIOB, a TaKXkKe
MOJZIENI CepALa, OMHCAHHOTO B BHAE HAa0Opa TOYEK M CETOK.
Ilpy STOM HMenH MeCTO eCTeCTBeHHas M aOCTpakTHas
obpasHoctH Busyanu3anuu. O0beM BU3yaTM3UPYEMbIX JaHHBIX
- 10*%*6 - 10**9 touex u Bbime. [TosBIsIeTCS HEOOXOAUMOCTH
OPHUEHTHPOBATHCS B CIOKHO CTPYKTYPUPOBAHHBIX a0CTPAKTHBIX
mpocTpaHcTBaX. JIng HaBUTAMM B STHX IPOCTPAHCTBAX
HEOOXOIMMO Hay4IHTHCS HAXOAWTh HYKHOE HANpaBICHUE IIpU
nepeMemieHud.  HaOmromeHnss B IeJIOM  MOATBEPIHIH
90 }EeKTUBHOCTE  HUCIONB30BAaHMSI  CPEICTB  BHPTYaJIbHOH
peanpHOcTH. [lonmb30oBaTeNM  MONYYAlOT —JIOMOJHUTENBHBIC
BO3MO)KHOCTH II0 H3y4YEHHIO MOJIENBHBIX CYIIHOCTEH W HX
0CcoOeHHOCTEH pu BU3YaJIH3aLIH c TIOMOIIBIO.
Hcnosnp30BaHue JKeCTOBBIX HMHTepdelcoB mpu pabore B
BUPTYaJbHBIX Cpellax 3HAUYNTENIFHO oOerdaeT B3anMozeiicTie
¢ 00beKTaMH M HABUTAIIMIO B IPOCTPAHCTBE.

5. Msyqel-me MHCauTa npuv eusyanusauuu

Ionmy4yenne wuHcaifiTa paccMaTpuBaeTcss B KadeCcTBE IEIH
KOMIIBIOTCpPHON BU3yalM3allid, a €ro HaJuyue, Kak OAMH U3
OCHOBHBIX KPUTEPHUEB IIPH OLICHKE KadecTBa BU3yanu3auuu. MHcait
MOHMMAeTCd Kak COOBITHE, INPU KOTOPOM UENIOBEK Cpasy ke
GhopMynTHpyeT BO3HHMKAIOIIYI0 Yy HETO OCHOBHYIO  MBICIb.
PaccmarpuBaeTcss Tak:ke HEMTHOBEHHBIM WHCAWT, MPH KOTOPOM
MBICTE (DOPMHUPYETCSI B TEUEHHE HEKOTOPOTO BPEMEHH Kak OBl Ha
Hamvx raszax. [8] 3amaua momydeHns MHcalTa onpeneser GopMbl
MPEJCTAaBICHUS] BU3YyalM3allid ¥ BPEMEHHBIE OTPaHUYCHUS IIpU
MOJTY4YEHHUHU pe3ylbTaTa.

HaGmioneHnuss 3a TOJNB30BAaTeNsIMH  CHUCTEM  BH3YaIH3alUH
MO3BONIAET TOBOPUTH O HECKONBKUX THINAX IOBEICHUS B XOHe
paGotel.  Bo3MoxeH ~ OblcTpelii  mpocMOTp  H300pa)keHUs,
MO3BOJSIIOIINKA  CAeNaTh T€ WIM WHBIE BBIBOOBI O CYTH
MpEACTaBICHHOW mTpoOieMbl. B npyrmx ciydasx wH3ydeHHe
«KapTHHKM» 3aHMMaeT MHOTO BPEMEHH. 3[eCh TaKke BO3MOXKHBI
pa3IUYHBIE BApPHAHTHI, HANPHUMEpP, OTCICKMBAHHE W3MEHEHUH B
IUHAMUYECKOM  HM300paXeHWH, WIM  CBOEOOpa3HOE  4YTCHUE
BU3YaJIbHOTO TEKCTa C aHAJIM30M JIeTajleld, B TOM YHCIIE, U B PEKUME
B3aHMOZEICTBUA C BU3yalbHbIMM oObekTamMu. Kpome ToTO,
Ha6ﬂlO)16Hl/Ifl IIOKa3bIBalOT, YTO HEKOTOPBIMU IIOJIB30BATC/IAMU
BU3YaIM3alMN PEe3yIbTaT ObLI MONY4YEeH HPAKTHIECKH MTHOBEHHO.
(B TomM umcne pemeHus 3amaud mo KyOmkam Koca B pamkax
SKCHEPHMEHTOB CO CpellaMH BHPTYaJbHOM peallbHOCTH.) MoxHO
3aKIIOYNTh, YTO B JITUX CIIydasX HMeT MEeCTO «MIHOBEHHBIN
nHcalt. Taroke psi HaOMIONAEMBIX CIIy4aeB MOXHO OBUIO ONHUCATh B
TEPMHUHAaX «HEMTHOBEHHOIO» HHCalTa, Korja IOJIb30BaTeIN
(dopMHpOBaIM CBOM pEIICHMS 110 Mepe BBIBOIA  CJIOXKHO
CTPYKTYPHPOBAaHHOTO BU3YaJIbHOI'O OTOOPAKEHHUSL.

Ilo HamemMy MHEHUIO, MHCAHT HE MOXET PAacCMaTPHUBATHCS KaK
HeTb BU3yaldH3alud. BO3MOXXHO €ro paccMOTpeHHE B KauecTBE
OJHOTO U3 CPEICTB MONYYEHHs pe3ylbTara — IOCTPOCHUS
KOTHUTHBHO-PETIPE3EHTAaTUBHEIX CTPYKTYp. [Iporecc Bu3yanmsamun
MOXXKHO paccMaTpHBaTh Kak IOCTPOCHHE BH3yaJbHOro oOpasza Ha
OCHOBaHUHM a0CTPAaKTHBIX MpEACTaBIeHUHA 00 o0bekTe. OTH
aOCTpaKTHbIE MPEJICTABICHUS MOXHO ONHCATh KaK MOJENIb
hcclieqyeMoro  oObekTa, SIBJICHHs, WJIM Ipolecca, Kak-To
CBSI3BIBAEMYIO C HMEIOIIMMUCSA y IIOJNB30BaTeNsl KOTHUTHBHBIMU
CTPYKTypaMH, ONHUCHIBAIONIMMH [aHHYIO CYIIHOCTb. Bu3yambHble
00pa3bl, IPEeICTABISIONINE MOACTUPYEMYIO CYIIHOCTb, CIIYyXKaT VIS
TOTO, 9TOOBI CO3/1aTh MM BOCCTAaHOBHTH KOTHUTHBHBIE CTPYKTYPEL.
IMTopoxaeHne KOTHUTHBHBIX CTPYKTYp HO BH3yaJIbHBIM 00pazaM u
€CTb IIPOLIECC UHTEPIPETALIUH.

B Toxxe Bpemsl Hemb3si HE OTMETUTh BAXHOCTH H3y4YEHHS
MHCAHTa B CBA3U C UCIOJIb30BAHUEM CPEJl BUPTYaJIbHON pealbHOCTH
1 (EeHOMEHOM IPUCYTCTBHSL.

6. ®eHOMEH NPUCYTCTBUSA U IMOLIUMN

Kak m3BecTHO, cpeibl BUPTYaIbHOH peanbHOCTH OYCHh aKTHBHO
HCIIOJIB3YIOTCS B Ppa3BIIEKaTEIbHBIX KOMITJIEKCaX VTS
pa3HOOOpa3HBIX IeMOHCTpaIuid u urp. Ilone3Ho 66UT0 ObI OOCYTUTH
psia HAOITIOEHHH, CICTAaHHBIX B CBSI3H C ATHM.

B ciayuae HEMOMHOTO MOTPYXKEHHs, KOrma  CO3/IaHHas
KOMITBIOTEPOM Cpella OKPY)KAeT IMOJIB30BaTellsi He CO BCEX CTOPOH,
OCTaBIIsIsI BOBMOXKHOCTh HAOMIONATh PeanbHbI MUp, HE CO3MaeTCs
JTaKe YaCTHYHOTO TEPEKUBAHUS TMPHCYTCTBHUS JO TEX IMOp, MOKa
HaOJIIOaTeNb HEe BOBIICKACTCS B COOBITUS cpeabl. OMHAKO Te Ke
JIOAM YKa3blBAIOT HAa IMOJHOE Iepe)KMBAHWE MPHCYTCTBUS IIPH
BOBJICUCHHOCTH. BO3MOXKHA CHTyallMs, KOrJa NpH MepeKUBaHUU
MOJIHOTO 3PUTENBHOTO TOTPY)KeHUsI OONbllias 4acTh COOBITHI B
BUPTYaNbHOIl Cpeie MPOXOMUT BHE CO3HAHMS YEIOBEKA, HE CUUTAs
CaMoro HaJaja ¥ CaMoro KOHI[Aa MHTEPAKTUBHOU IeMOHCTparuu [7].



B pa3zBiiexaTenbHBIX KOMIUIEKCaX MpeaaraeTcest Habop urp ¢
IepeMelIeHUsIMY B BHUPTyaJlbHOM  IPOCTPAaHCTBE U
JIEMOHCTpalii, HampuMep, IOABOAHOrO Mupa. B wurpax
Ba)KHYIO POIIb UTPAIOT XOPOLIO PEaln30BaHHBIE BHPTYyalbHbIC
UHCTPYMEHTBHl  B3auMoneiicTBusa. MHTepecHo, uTO gaxke
HMMEIOIIUH JOCTAaTOYHBIA OMBIT PaboTH B Cpelax BUPTYaIbHOMH
peambHOCTH M MHOTOKPAaTHO  HAOMIONABIIMK  CIydad
MIPUCYTCTBHS YEIOBEK OKAa3bIBACTCS IOJHOCTHIO MM YACTUYHO
BOBJICYCHHBIM B BUPTYaJIbHBIH MHpP. BO3MOXXKHO BO3HUKHOBEHHE
YyBCTBA CTpaxa B CBA3M C CHUTyallUsIMU M IE€PCOHaKaMH
BUpTyaJlbHOro Mupa. Ilpu 3ToM ocraercs IOHMMaHHE
HEpEAIbHOCTH MHpA, CO3[IaHHOTO BUpPTyalnpHOU cpenoi. To
eCTb He ObUIO MOTepH MaMATH, HE ObUIO 3a0bIBaHUS, YTO Hepex
a3aMH  BCETO JIMIIb  Pa3BOPAYMBACTCS aHUMHPOBAHHAsS
KapTHHKAa. YeIoBeK MOXET WCIBITaTh CHIBHOE CpPEIOBOE
MIPUCYTCTBHE U BECTH cels Tak, Kak OyITo 3Ta cpefa peajbHa.
Bo3moxeH crpax wu3-3a IpPEIMETOB, KOTOPBIE MOIIH OBbI,
HaHeCTH Bpenx, Oynp cuTyanus peanbHa. HecmoTps Ha
CaMOKOHTPOIIb, CHJIa CPEIOBOrO IPUCYTCTBHS Oblia BechMa
Benuka. Hampumep, mpu «morpyxKeHMHM Ha IHO OKEaHa»
HAallOMMHAHUE caMoMy ce0e, YTO CHTyalusl He peallbHa, U
YeJIOBEK HEe MOXKET JABIMIATH IO BOJOH, HE MOMEIANo O0AThCS
MIPOILTBIBAIONINX MIMO MEy3 WU KUTA.

CrnenyeT OTMETHUTh, YTO MHCAMT 3a4acTyl0 TOXKE CBSI3aH C
SMOLIMOHATEHBIMH NIepeKUBAHUSIMA 4 YaCTHOCTH,
OIIpEIEJICHHBIN IIOK OT OTKPBITHS YETO-TO HOBOTO U Ba’KHOIO,
OLIYLIEHUE PAJOCTH OT yCIeXa M T.II.)

7. 3aknroyeHune

Takum 00pa3oM, pa3BUTHE KOMIIBIOTEPHBIX TEXHOIOTHH
TIOPOXKIaeT HEOOXOMMMOCTh HOBBIX HCCIICIOBaHUH, KOTOpPHIE, B
CBOIO  Ouepelb,  CTaBIT  HOBBIC  BONPOCHL  IEpex
uccienopareasiMu. B HacTosmiee BpeMs UIeT IOArOTOBKAa K
O4epefHOMY JTaly SKCIIEPHUMEHTANbHBIX  HCCIEN0BaHMI
(eHOMEHa MPHUCYTCTBUS Ha 0a3e IKCHEPUMEHTOB C KyOMKaMu
Koca. HoBble mccnenoBaHHs TODKHBI COBMECTHTh METONUKY
HCCIEA0BAHUS IPUCYTCTBHS C TIOMOIIBIO CTPYKTYPHPOBAHHOTO
WHTEPBBIO W H3y4YeHHE  HHTEJUIEKTYalbHOH  paboTHI
TIOJTE30BaTelIeH Cpell BUPTYaIbHOH pearbHOCTH.

OTMeTuM, 4TO H3ydeHHe (EeHOMEHa INPUCYTCTBHUS HMEET
3HaYEHHE HE TONBKO TIpU pa3pabOTKe CUCTEM HaydyHOU
BU3YalM3allii, HO U TIPU CO3aHUU TPEHAXEPOB PAa3THYHOTO
Tuna. B 3TOM ciydae mpHCYTCTBHE MOXET UIpaTh Kak
MO3UTHBHYIO, TaK W HEraTuBHylo poib. Heobxommmo
MIPOEKTHPOBAHHE HOBOW CEPUM 3KCIIEPUMEHTOB JUISl W3y4EHHMS
(heHOMEHOB BHPTYaJILHOH peabHOCTH B TAKUX 3ajadax.
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