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YcTpoiicTBa oToOpaxeHus nHdopmauum, Takue Kak VR-wnembl uam oy-
KW, NO3BONAIOT 3aMNAHYTb HAM B BUPTYasbHbIA MUP, HO HEe NO3BOAAIOT Ha
Hero Bo3[eicTBOBaTb. B 3TOM cTaTbe Mbl pAaCCMOTPUM TEXHONOTUU, MPU-
MeHsowmecs B VR-nepyatkax, a Takxxe Hambonee nonynspHble MOLeu
3TUX YCTPOMCTB AN B3aumopencramsa c VR.

TaK, 4N yero xe cosgatorca VR-nep-

4aTKu, AW NepyaTku BUPTYanbHoM pe-

anbHocTn? VR-nepyatku oTHOCATCA K
KaTeropuu KOHTPONJIEPOB BUPTYabHOW peab-
HocTW. OHU CcO3AaHbl ANs O6LEHNA 1 B3aUMO-
AeACTBUA C TPEXMEPHBIM BUPTYasbHBIM MUPOM.
O4eBUAHO, YTO AN1S B3aMMOLENCTBUSA C ABYX-
MepHbIM rpaduyeckum MHTepdeiicom Heobxo-
IVM [IBYXMEPHbIit MaHunynaTop (Hanpumep,
MbIWb). TaKKe 04EBUAHO, YTO A1 TPEXMEPHOTO
MUPa HEOOXOANM TPEXMEPHBIA MaHUNYAATOP,
06nazaloWunit WecTblo CTeneHAMU cBOOOABI, Tak
Kak, Hanpumep, KHOMKa B BUPTYabHOM MUPE,
Ha KOTOpyt0 BaM HeOOXOAMMO HaxaTb, 0bnagaeT
ele v TpeTbeit KOOPAMHATOW, onpefenatoLen
YAANEHHOCTb OT BUPTYanbHoi kKamepsl. K Takum
YCTPOIACTBAM W OTHOCATCA 60bWMHCTBO VR-
KOHTPOANEPOB, B YaCTHOCTM NepyaTKn BUPTY-
anbHON peanbHOCTK.

O6LMre paHHble

Kubepnepuatku — BecbMa COKHOE U JOPOro-
cTosee ycTpoiicTeo. Mo BUAY OHM HAaNOMUHa-
10T 06bIYHbIe NepyaTku. Kaxpas 13 Hux ocHa-
WaeTcs [aTyMKaMm, PErucTpUpYOLLUMK
IBWXEHUs NanbLeB U KUCTW pPyKU B Lienom. B
HacTosllee BpeMs B NepyaTkax CPefHero knac-
ca ycTaHaBnuBaeTca ot 18 [0 22 AaTymKoB.

B moporocTosiue mofenu Kpome AaTunKoB
BCTPaUBAIOTCA CPeACTBA ANs UMUTALUM Npu-
KOCHOBEHUsl PyKK K 06bekTy. B aToM cnyyae
BO3HMKAET TaK Ha3blBaeMas TaKTU/bHas 00-
paTHas cBa3b. Camas npocrtas peanusaums
3TOM CBA3U — HebOMbLWON ANHAMUK Ha 130~
HU; PYKa XOPOLIO YyBCTBYET WENYOK, U3[aBae-
Mblil [JUHAMUKOM B OTBET Ha KaKoe-n16o cobbl-
Tue. TakKe ANA UMUTALUM NPUKOCHOBEHMUA
MCNOAb3YIOTCA HAflyBHblE BO3AYLIHbIE
6annoHynku, BuGpocumynsatopsl. lenanucsb
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MOMbITKU NPUMEHUTb Nbe303EKTPUYECKME
KpucTanbl, KOTOpble Npu BUOPaLMK co3aal0T
oluyLieHWe [ABNEHUS, @ TaKXKe CNaBbl C Nams-
Tbto OpPMbI, KOTOPbIE MOXHO 3aCTaBUTb U30-
THYTbCS, NPONycKas Yepe3 HUX cnabblit TOK.
Kpome 3Toro, 6bina NonbITKa CO3AaTh YCTPOii-
CTBO, N03BONIAIOWEE Y3HABATL O TEMMepaType
o6bekTa. B nepyatky BctpanBanuch He6ob-
e 6anNoHYMKM C BO3AYXOM, NOJKIIOYAEMble
K MUHUKOMNpeccopaM. Yem Tennee 0ObeKT,
TeM bosnee Tensblil BO3LyX NOCTYNAET OT KOM-
npeccopos.

OTaenbHble UpMbI, JOCTATOUHO [ABHO 3a-
HUMatowwmecs Bbinyckom VR-ycTpoicTs, 3ana-
TEHTOBANN pAJ TEXHONOTUIA, NO3BONAIOLLUX
BUPTYaNbHOMY MUY BO3AE/CTBOBATL HA NOJb-
3oBarens (k npumepy, CyberTouch n CyberForce
komnaHuu Immersion Corporation). Mpu uc-
MnoJIb30BaHWW NepyaTku Ha IKpaHe BO3HMKaAeT
TpexMepHas MOAeNb PyKH, KOTOpas B TOYHOCTH
MOBTOPSAET ABUXEHUS PYKN YenoBeKa.

TaK BKpaTLEe MOXKHO OMKUCaTb NPUHLMN Aeil-
cteus VR-nepuatok. O4HaKo BUOPOCUMMYNATOPbI
BCTPauBAKOTCA AaNeKo He Bo BCe Mogenu. Mo-
3TOMY Npefnaral paccMoTpeTb Hanbonee no-
NynspHble MOAENM NEPYATOK, @ TaKKe TEXHONO-
WK, C TOMOLLbIO KOTOPbIX OCYLLECTBAAETCA
CBAI3b C BUPTYaNbHbIM MUPOM.

Pa3paboTKM KoMnaHuu
Immersion Corporation
[laHHas KoMNaHWA yxe [OCTaTOYHO ABHO 3a-
HUMAETCA BbINYCKOM pa3nnyHblx VR-ycTponcTs,
B TOM Yucne v nepyatok. Immersion Corporati-
0N 3anaTeHToBasa HECKOJIbKO MHTEPECHbIX TeX-
Honoruii pns ceomx nepyatok CyberGlove.
Cama nepyarka AOCTyNHa B ABYX BapuaHTax:
¢ 18 1 22 ceHcopHbIMK aatymkamu. Mepeas mo-
Aenb MMeeT No ABa iaTynka ANs perucrpauum

VR-nepyaTK#u

n3rnda 1 OBUNKEeHUN ans
KaXX[oro nanbLa pyku,
Mo YeTblpe faTynka ans
CHATWA NOKa3aHMuii ¢ oT-
BOAALMX MbIlLL, NaNbLEB
1 Mo fiBa iaTunKa, peruc-
TPUPYIOLLMX LBUXKEHUSA
OTBOJALLEN MbILILbI 33-
NACTbSA, U3rMb nagoHu,
13rub 3anscrbs, cneps-
LWMX 33 [BUKEHUAMM
60/bLIOrO ManbLa pyku.
22-CeHcopHas Mogenb

< Puc. 1. Nepuar-
Ka CyberGlove ¢
YCTPOMACTBOM
oGpaTHOM CBA3M
CyberGrasp
nossonser
Nno4yyBCTBOBaTb
BUPTYya/ibHble
npeameTbl

OT/IMYaeTCA TeM, 4TO 33
perucTpaLmio ABUKeHNiA

1 U3rnba nanbLeB OTBEYAIOT NO TPU CEHCOPHbIX
JatdMKa 4na Kax[oro nansua.

Kpome 3Toro, 18-ceHcopHas Mofienb umeet
npopesu /1A KOHYMKOB Nanblies, brarofaps ye-
My M0/1b30BaTesb, He CHUMAsA NepyaToK, MOXeT
neyararb YT0-N1M6O Ha KnaBuaType, MUCath,
OpaTb B pyKW Kakue-nmbo npeameTsl.

OCHOBHble xapaKTepUCTUKM ITON NepyaTKu:
norpewwHoCTb 3mepeHnii — okono 19; yactota
06HOBNEHNA MH(OPMALMK, NOCTyNatoLLei OT
CEHCOpHbIX faTunkos, — 150 pa3/c 6e3 uc-
nonb3oBaHus Ludposoro dunstpa u 112 pas/c
C 1CNO/b30BaHNeM LdpoBOro GuILTpa; B KOM-
MNEKT K NepyaTke npunaraeTcs coefuHnUTeNb-
HbI MPOBOL, [/IMHOM 3 M, HO NPU XXeNaHUu ero
ANNHA MOXeT GbITb yBeUYeHa 0 7 M.

Kak mMbl BUMM, 3TO BNOHE CTaHAAPTHblE
nepyatku cpefHero ypoBHs. W LeHa Ha Hux
BMOJIHe CTaHAapTHas. Bcero nuwb 13 294 eBpo
3a mogens ¢ 18 parunkamu n 19 647 espo 3a
mofenb ¢ 22 fatunkamu. OfHaKo Bedb 370 BCe-
ro-Haecero 6a3oBblil HA6OP. 3a AOMOAHUTENb-
HyI0 MNaTy BCe Xenalolme MoryT npuobpectu
Takue ycTpoicTea, kak CyberForce, CyberGrasp u

CyberTouch, npeaHa3HaueHHble UCKNIOUNTENBHO
ans nepyatku CyberGlove. Mepyatku moryt uc-
noJib30BaThCA B LWMPOKOM psagy npodeccuo-
HaJbHbIX U UFPOBbIX NpUNOXeHuit. Kpome atoro
VY 3TUX NEpYaToK CYLLECTBYET MHOXECTBO Crie-
umdunyeckux obnacreit npumeHeHus. K npume-
Py, OHU MOTYT ObITb MCNONb30BaHbI A1A PAcnos-
HaBaHWA eCTOB MyxoHeMbIX tofeit. Mpaspa,
IN1f 3TOr0 BaM NOHafobUTCA cneLmanbHas pas-
paboTka — 3neKTpoHHbIit 610k GesturePlus, B
NamATU KOTOPOro XpaHATCA AaHHble 0 nooxe-
HUAX PYKM, COOTBETCTBYIOLMX Haubonee pac-
MPOCTPaHEHHbIM JXeCTaM, a TaKKe AONO0NHU-
TeJbHOE NporpaMMHoe oGecneyeHue.
bnaropaps aTomy cucTema cpaBHUBAET Tekyluee
MONOXKEHWe PYKMU C NONOXEHNEM U3 NAMATU U C
BEPOATHOCTbIO 99% pacno3HaeT xecT.

CyberGrasp

Yetpoiicteo CyberGrasp (puc. 1) co3aaHo ans
obecneyeHus cunosoit obpatHoii cassu (force
feedback). OHo no3BonsieT BUpTyanbHOMY MUpY
BO37€liCTBOBATL Ha Bac Gu3nNYecKu, HafeBaeT-

cs noepx nepyatku CyberGlove u HanomuHaet »

A Puc. 2. PacnonoxeHue CEHCOPHbIX AaTYUKOB Ha nepyaTtke

Data Glove 5

A Puc. 3. PacnonoxeHne ceHCOPHbIX AAaTYUKOB Ha nepyaTKe
Data Glove 16
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Teopusa KuGepnpocrTpaHcTBa

BuptyanbHas
peanbHOCTb — YTO 3T0?

BupTyanbHas peanbHOCTb — CreHepuMpoBaH-
Has Ha KOMMblOTEPE CUMYAALMS PeasbHOro
WK BbIMBbILLNIEHHOrO MUPa (cpefbl), MpUyem
3TOT MUP UK cpefa BOBCE Heobs3aTeNbHO
[OMKHbI UMETb rpaduyeckoe odpopmieHune. C
TaKOW e NEerkocTblo OHWU MOryT GbITb Npea-
CTaBJiEHbI B TEKCTOBOM BMAae. OaHaKo B 60Jb-
LUMHCTBE BUPTyaslbHbIX MUPOB BCE XE WUCMOSb-
3yeTca rpaduryeckoe obopmieHne. B BupTy-
anbHOM MWpe LENCTBYIOT CBOW OnpeneneHHble
3aKOHbI.

Bbl MOXeTe BOUTU B BUPTYaNbHbIA MUP TOJb-
KO C NMOMOLLbIO CreLManbHbIX annapaTtHbIX 1
NPOrpamMMHbIX CPEACTB. TEM camMbiM, BXOAS B
BUPTyasibHYlO peasibHOCTb, Mbl CTAHOBUMCS
4acTblo KOMMblOTEPA, CO3AAIOLEro UNNIO3UIO,
KOTOPYIO Mbl Ha3blBaeM «peaibHOCTbIO». B Ha-
cTosilee Bpems Bce 60/blUyio MOMNyNSPHOCTb
B cpefe MHTepHeTa npuobpetaet a3bik VRML
(Virtual Reality Modeling Language), 4to npeg-
BellaeT HebbliBable Jocene TEXHONOMMU.
Kn6epnpocTpaHCTBO — OrpomMHast BbICOKO-
TEXHONOrMYyHas CeTb, 06bEANHAOLLAS MUAIN-
apabl ntogen no BceMy MUpy, CBOEro poaa
rafakTMKa, cocTosllas U3 BUPTyasbHbIX MU-
poB. B HacTosilee BpeMs NMPaKTUYECKH Jlio-
60 YeNoBEK, Y KOTOPOro ecTb MOAEM, MO-
YKET NOAKIYUTLCA K MHTEPHETY U TeM ca-
MbIM BOMTW B KMGEPNPOCTPAHCTBO, B KOTO-
POM YyyKe HaxoaaTcs MWAIMOHBI ltoAen 1 Te-
pabawTbl MHGOPMaLUK.

B naHHbIM MOMEHT OCHOBHOW dhopmow obLue-
HUSI B KWGEPNPOCTPAHCTBE ABSETCS TEKCTO-
Boe 06LeHre. OgHako 6bicTpoe pa3BuTHe an-
napaTHbIX CPEACTB BUPTYalbHOWM peanbHOCTH
CKOPO caenaeT BO3MOXKHbIM CBOMCTBEHHOE
4e/I0BEKY O6LLEHME: NPY MOMOLLY C/I0B, Kec-
TOB, amouui. CnoBO «Knbep» B 6OMbLUNHCTBE
C/ly4aeB O03HA4YaeT OYEHb BbLICOKYIO CTEMEHb
TEXHONOrMYECKOro PasBUTHS, Nexallyto 3a
npeaenamu NoHMMaHus U GU3NYECKUX Cro-
COBHOCTEN YenoBeyecKoro mosra. Ecnu

06paTUTLCS K UCTOPUK, TO TEPMUH «KMBEprpo-
CTPaHCTBO» BrepBble 6bl1 YNTOMSHYT nucare-
nem YunbsiMmom [MécoHom B 1984 ropy.

cpeacTBa B3auMMoOageucTBMUSA
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Puc. 4. Nepuyatku »
CyberGlove u yct-
poictBo Cyber-
Touch o6ecneunBa-
10T B3aUMOAENCT-
Bue ¢ VR-mupom

» cobOoW KenesHblit ckenet pyku. NMpuHumn peii-

cteus CyberGrasp OBONBHO MPOCT: TArOBbIE
MexaHU3Mbl NPENATCTBYIOT CKaTUIO NanbLeB py-
K. 3a KaXAblil nanew, pyku oTBeYaeT CBOW T-
rOBblit MexaHu3M. Yem TBepKe npegmeT B BUP-
TyanbHOM mMupe, TeM cunbHee CyberGrasp
NPOTUBOAENCTBYET CKaTuio nanbLes. bnaropa-
pA 3TOMY NOJIb30BATENb MOXET YyBCTBOBATb
pasmep, nnoTHOCTb U hopmy VR-npesmeToB.
MakcumanbHas cuna Bo3AeiCTBMUA Ha Nanblibl
coctasnset 12 H. Bec 3toro yctpoiictea (6e3
nepyarku) coctaenset 350 r. OgHO Takoe npu-
cnocobnexue ctout okoso 40 000 espo.

CyberTouch

Yerpoiicteo CyberTouch (puc. 4) npegHasHave-
HO ANns obecneyeHns TaKTUNLHOI 06PaTHOIA
CBA3M C BUPTYasbHbIM MUPOM. OHO MpeacTaBns-
€T co60i HECKOJbKO HeGOMbLINX BUOPOCUMYNS-
TOPOB, KOTOPbIE KPENsTCs K NanbLaMm U1 3ansc-
TbO PYKM, U NPeAHa3HAYeHO s nepeaayn
OLLYLLEHU OT NPUKOCHOBEHMUS K PasINYHbIM
npegmMetam 1 marepuanam. Kaxpgplit Bubpocu-
MYJIATOP MOKET reHepUpoBaTh KOPOTKUE M-
NYAbChI AW NPOAOMKUTENbHBIE BUOpaALmU. Tem
CaMbIM UMUTUPYIOTCA AOBOJILHO NPOCTbIE OLLy-
weHus. Mpu KOMOMHUPOBAHUM PA3NUYHbIX CUT-
HaNoB CO3AaI0TCs 6osIEE CIIOXKHBIE OLLYLIEHMS,
HanpuMep NPUKOCHOBEHME K XMUAKOCTU U T. M.
[nanasoH yactotsl Bubpaumit — 0-125 Iy, Lle-
Ha cuctembl — 9353 eBpo.

CyberForce

Yerpoiicteo CyberForce — pononHenue ans cu-
crembl CyberGrasp. Bnarogaps CyberForce Bbl
CMOXETe OLLYTUTL BEC MPELMETOB, HAXOAALMNX-
€Ay BaC B pyKax. Takxe 3T0 YCTPONCTBO elye
Gonee ycUNMBaEeT OLLYLIEHUS XapaKTePUCTHK
npeameToB. 1o cpaBHEHUIO € NpeabIayLMK
pononHeHusamu ans CyberGlove ueHa y Cyber-
Force BHywwuTensHas — 81 171 espo.

Pa3pa6oTku KomnaHuu 5DT
KoHeuHo, pa3pabotku Immersion Corporation

He MOryT He BneyatnaTb. OfHaKo 60/bIMHCTBO
POCCUAH He pacnonaratT TaKUMU KpYrbIMU
cymmamu. lloatomy npegnarato paccMoTpeTb
pa3paboTku komnanuu 5DT.

Data Glove 5

Jlngepom npopax 3Toi KoMNaHun ABAfeTCA
nepyatka Data Glove 5, uTo HeyaMBUTENBHO, TaK
KaK OHa 06/1afaeT BNOJIHE NPUBEKaTENbHbIM
AM3aNHOM U CTOMT He OYeHb OPOro No CpaBHe-
HUIO C PacCMOTPEHHO Bbilwe Mofenbio. Mep-
YyaTKa AnA npaBomn pyku ctouT 582 eBpo, Ana
nesoit — 700 eBpo. Kpome Toro, 371 nepuyar-
KM TaKXe [OCTYNHbI U B 6ECNPOBOAHOM Ba-
puante (Data Glove 5-W). Ux uyena — 1171
€BpO ANA NpaBoit pyku n 1288 pna nesoii.
[laHHble nepyaTku 06n1afaloT NATbIO CEHCOP-
HbIMW AaTYMKAMU, KAXKAbIA U3 KOTOPbIX OTBE-
YaeT 3a OTAENbHbLIN Nanew, pyku, bnarofaps
yemy peructpupyertcs u3rub nansues. Bpa-
WeHue u U3rnd NafoHU perucTpupyioTcs
Gnaropaps euie fiByM BCTPOEHHBIM B nepyar-
Ky Aatdukam. MorpewHocTs B U3MepeHusax
coctasnsiet He 6onee 0,50, Kpome Toro, Tak
KaK AaTYMKOB Ha 3TOW NepyaTKe He 0YeHb
MHOro, ux onpoc npoucxogut 200 pa3 B ce-
KyHay. Papnomopens Data Glove 5-W moxer
paboTaTb Ha paccTosHUM Ao 20 M. OT NpuUem-
HUKa.

Kpome Toro 4To 3Ta nepyarka MOXeT npume-
HATBCA B LWUMPOKOM pAAe UrpoBbiX U npocteccy-
OHanbHbIX Npunoxeruii, Data Glove 5 moxet
MCMOMb30BaThCA ANSA IMYAALMUMN TPEXMEPHO
MbILWW U BXKOMCTUKA.

Data Glove 16

HemeHbuWwyto nonynspHocTb npuobpena Mo-
aenb Data Glove 16. Tak e, KaK U npeablfy-
was nepyatka, Data Glove 16 gocTynHa Kak
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B 06bIYHOM, TaK M B paguoBapuaHte (Data
Glove 16-W). B 3Ty mopenb BCTpoeHo yxe 15
natynkoB. COOTBETCTBEHHO, U LieHa Y Hee
Bbile — 5235 eBpo 3a pagMoBapUaHT U
4647 3a 06bIYHbIN. LleHbl Ha BapuaHThl gns
NeBOW 1 NPaBoOMN PyKW He OTNMYaloTCA.

[laHHble MOAenu nepyarTok MoryT 6biTb UC-
NoNb30BaHbI HA Pa3NMYHbLIX NNATGOPMax 1 B
pa3NnYHbIX ONEPaLMOHHbIX CUCTEMAX, NPaBAa,
nporpamMmmHas NoAAEpPKKa OCyLLeCTBAAETCA 3a
JononxuTensHyto nnary. K npumepy, apaiisep
ons 0C Unix crout $495.

PacnonoxeHue ceHCOpPHbIX LATYMKOB Ans
nepyatok Data Glove 5 n Data Glove 16 npu-
BefleHbl Ha puc. 2 1 3. HemHoro noscHio:
patunkn A-E Ha puc. 2 oTBeYaloT 3a cHATUE
noKa3zaHui 06 13rnbe c COOTBETCTBYIOLLNX
nanbues pyku, gatunku F u G BbINONHEHbI B
BU/E O[IHOrO M HaxoaaTca B o6nactu 6enoro
npamoyronbHuka. flatunk F oTBeyaer 3a u3-
MepeHue yrna HaknoHa nafokun, a G — 3a
“3MepeHue yra noBopoTa NafoHU.

Knaccudpukauusa VR-cuctem

< Puc. 5. Hegoporas
nepyaTtka P5 Glove
KomnaHuu Essential
Reality, Bo3MOXHO,
3aMeHUT MaHunynsa-
TOpP Mbillb

Natuunkm 0-1, 3-4, 6-7,
9-10, 12-13, n3obpa-
JKEeHHble Ha puc. 3, oTBeya-
10T 3a CHATWE NOKa3aHuit 06
13rnbe COOTBETCTBYIOLMX
nanbues pyku. [latumkm 2, 5,
8, 11 CHUMAIOT AaHHbIE C OT-
BOAALLMX MbILIL, COOTBETCT-
BYIOLLMX nanbLes. [latumnk
15 CHMMAET NnoKasaHus 06
u3rube 3ansactbs. farunk 14
— NONOJHUTENbHBIN AaTYNK
ONA CHATUA NOKa3aHui C
60NbLWIOr0 NanbLa pyKu.

Pa3pa6oTtku komnaHuit Nintendo
n Essential Reality

PowerGlove

Pa3pabotka komnanuu Nintendo ssnsercs
OAHOW W3 NepBbIX NONLITOK CO3AaTh Ku-
GepnepyaTky, pacCyuTaHHylo B NEPBYIO OYe-
penb Ha urposble npunoxexus. PowerGlove
ABNAETCA «MMOHEPOM» KGepnepyaToK, Tak
Kak Oblna BbinylleHa elle Bo BpemeHa 386-x
npoleccopos. Bpems wno, pazpabartsiBanuchb
HOBbIE MOJENN NEpYaToK, U B pe3ynbrare LeHa
PowerGlove cHusunace go $150 K HacTosLie-
My MOMEHTY BpemeHU. [epyaTka ocHalleHa
BCEro TPeMs CEHCOPHbIMU AaTYMKaMK, 3aTO Ha
Hell UMeeTCs MUHMATIOpHAs KNaBuaTypa, yTo
HEey[MBUTENbHO, BEflb OHA B OCHOBHOM MpuUMe-
Hsanack ¢ npuctaskamu Nintendo.

P5 Glove

KomnaHus Essential Reality co3gana Hegopo-
Tyl nepyaTtky HayanbHoro yposHs (puc. 5),
HaNOMUHAKLYI0 N0 QYHKLMOHANBHBIM BO3-

VR-nepyaTKk#u

MOXHOCTAM nepyatky Data Glove 5. Mo
OLEHKAM MHOTMX CMeLNannCcToB, OHA MOXeT
3aHATb BeAylmMe no3numn 6narofaps ceoei
NerkocTu, PyHKLUNOHANbHOCTA U NpOCTOTe
noaknoyeHus. NMokasaHns ¢ Kaxaoro nanb-
L@ B 3TON nepyaTKe TakkKe CHUMAET OTAeNb-
Hblil faTynk. Yactota obHoBneHUs MHbOp-
mauuu, nocTynatowen ot gatymkos, — 60
pas/c. B uensx ypewesneHns ctoumocTu
NpoAyKTa Ha Nanblibl HAAEBAIOTCA cneLnanb-
Hble 3aXuMbl. o BHewHemy Buay P5 Glove
BOBCE He MOXO0Xa Ha 0ObIYHYI0 NepyaTky.
XapakTepHoii ocobeHHocTblo P5 Glove sBns-
eTcs ucnonbzoBaHue USB-untepdeiica. Bos-
MOXHO, B CKOPOM BpeMeHU nofo6HbIe yCT-
pOICTBA 3aMEHAT MaHUMYNATOP Mblllb.
[laHHas nepyaTka ABNAETCA HENAOXMM Npu-
06peTeHneM Ans UCNONb30BaHUA B UTPOBbIX
oducHbix u CAD-npunoxeHusx. lns 6onee
CNOXKHbIX 3a4ay yyle nogobpatb Mofenb
Knacca Bbille.

3aknoyeHue

JkcnaHceua VR npogonkaetcs. Yepes napy ae-
CATKOB JIET OHa CTaHeT TaKoil e 00blaeHHOo!
Bellblo, KAKOW cenyac ans Hac aBAseTcs Tene-
Bu3op. AnnapatHele VR-cpeacTBa nocTosHHO
COBEpLUEHCTBYIOTCA. VX LieHa noKa BbICOKa, HO
noBepbTe, Yepe3 HeCKOJbKO IET OHa 3Hauu-
TeNbHO CHM3NTCA. [laHHas obnacTb ABnseTCA
OAHMM U3 Hanbonee NepcreKTUBHLIX Hanpas-
JIeHUIN KOMMNbIOTEPHON TeXHUKW. Ho He cTonT
3a6bIBaTh 06 Yrpo3ax, KOTOpbIe NPUHeCeT BMe-
cTe ¢ coboil mobanbHas 3KCnaHcKs BUPTYanb-
Hoit peanbHocTu. 06 310l Npobneme yxe Ha-
NUCaHO AOCTAaTOYHO MHOTO KHUT U HAY4HbIX

[OKNafoB. m m m Anekceit MupomrHuyeHko

YpoBHH cuCTeM BUPTYAJIbHOW peaibHOCTH

CucTeMbl BUPTYyaNbHOM peanbHOCTU MPUHSATO
KnaccuduLMpoBaThb MO ONpefeneHHON WKane.
» EVR (Entry VR) — TK vnun paboyas ctaHuums;
[na oTobparkeHns MHGopMaLmK UCMOb3YeT-
€51 0ObIYHbIN ABYXMEPHbIA MOHUTOP; /19 BBO-
Ja nHdopMaLmm UCrosb3yeTcs 06bl4Has
[BYXMEPHas Mblllb, TP3KOO UKW IXKOUCTUK.
» BVR (Basic VR) — TK nnu pa6oyas ctaH-
LS, B KOTOPOM UCMOMb3yeTcs 06bI4HbIN 2D-
MOHUTOP ANS OTOGParKeHUs MHGopmaLInu,
OAHaKo y)xe Ha napy ¢ 3D-o4Kamu (04Kamu
3aTBOPHOro Tuna), IM60 LWiem BUPTyanbHON
peanbHOCTU. Kpome Toro, B 3TON cucteme
[IO/IKEH UCMOJIb30BaTLCA TPEXMEPHbIN MaHK-

nynaTop, Takow, Kak VR-nepyaTtka, Tpexmep-
Hasi Mbllb UKW KOWUCTHK.

» AVR (advanced VR) — ot BVR 3arta cucrema
OT/IMYAETCA HaNM4YMeM AOCTaTO4HO BbICTPOro
2D/3D-ycKopuTens, a TakKe 3BYKOBOW Kap-
Tbl. }enatenbHo Hannyue CpeacTs BBOAA U
06paboTku rosoca.

» Cockpit Simulators — cumynaTopbl pasnuy-
HOro poja TexHWKW. B KayecTBe ycTponcTea
oTo6paxeHns nHdopmaLumm MoryT npume-
HATLCA KaK LWaeMbl, TaK U MPOEKLMOHHbIE 3K-
paHbl. [103BONSIOT JOCTUYb JOBOJILHO peab-
Horo addeKTa NPUCYTCTBUSA, CKaXKEM, B Ca-
MOJIETE WU TaHKE.

» CeTb BUpPTyaJibHOW peanbHOCTU — OYeHb
MasieHbKoe KMGEepnpoCTPaHCTBO C rpaduyec-
KUM MHTepdencom. Takne cetu co3aaHbl B
BbICOKOTEXHONMOMMYHbIX CTpaHax. Tak, B CLUA
6bina co3gaHa ceTb Defense Simulation In-
ternet, KoTopas NO3BONAET UMUTUPOBATH
pasnnyHoro poaa Katactpodbl, M TakKUM 06-
pa3oM NPOBOAWTb TPEHUPOBKKU MepcoHana.
Eule ogHMM NpUMMEpoM CUCTEM AaHHOro Tuna
apnsetcs cetb SIMNET, cocrosiwas M3 60/b-
LIOro Yyucna CUMyISTOPOB TaHKOB Kiacca
Cockpit Simulators. Takum 06pa3oM, TaHKUC-
Tbl MOTYT COBEPLIEHCTBOBATL CBOE MacTepCT-
BO B BUPTYasibHbIX CPaXKEHUSIX.
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