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AHHoTauuA: B HacToALlee BpeMA MHPOPMALMOHHbIE TEXHOMOMMK BCe
6osbLUle BHEAPAIOTCA B XW3Hb YesIoBeKa, NMOMOratoT emMy nerde
npPUCNocoBUTLCA K AMCTaHLMOHHOM paboTe, yuebe, Aocyry. MobunbHble
YCTPOWCTBa 06 beANHAIOT peasbHbIi U BUPTYarbHbIi MUPbI, U NpK
COBMELLIEHMW PeanbHOro MUpa U CreHepUPOBaHHEIX KOMMBIOTEPOM
nsobpaxkeHnin GopMUpyeTcs AOMNONHEHHAA peanbHOCTb. B cTaTbe
pacCcMOTPEHbI BapuaHThbl NMPUMEHEHUA A0MOHEHHOW peasnibHOCTH B

60TaHUYECKUX cagax anda yganeHHoro ucnosjib3osaHuAa u 6onee
MHOPMAaTMBHOIO B3aUMOAENCTBUA HAYKM U 0BLLECTBA: SKCKYPCUOHHOM U
My3€eiHON feATenbHOCTU, 0ByYyeHUs, 3HAKOMCTBA C BUPTYasibHbIM
repbapuem. byaylilee aTUX TEXHOMOrMI - 32 06MaYHBIM XPaHEHUEM AaHHBIX,
COTOBOW CBA3bi0 5G, HOCUMOW 3NIEKTPOHUKOW.

Monyuyena: 12 noHa 2020 roaa MNMoanucaHa K neyatu: 26 AxBapA 2021 roaa

BBeneHue

Msl Xunsem B «3MNOXy NONOSTHEHHOWM peanbHOCTHU», Koraa LlM(j)pOBble TEeXHOJIOrMN aKTUBHO BHEAPAKOTCA B HaLly
XM3Hb. CeroaHaA y)XXe HUKOro He YAMBMLLbL BUPTYyasibHbIM MOCELLEHUEM Bpaya, BUPTyasibHbIM MOXOAOM Ha KOHLepT
WK B TeaTp, BUPTyasibHbIMK MNyTelecTBUAMU. NaHAEMUA KOPOHOBUpPYCA, pasbeAnHMBLUAA NtOAEH WU CTpaHbl B
Hauane 2020 r, nokasana GecnpeueleHTHYt0 BOCTpeGoBaHHOCTb OOLLEecTBA Ha BUPTyasibHOE KOMMbOTEPHOE
o6yyeHue, ynpasreHue, passneyeHua u T. A. Mcnonb3oBaHe BOTAHMYECKUMM cafamu MPUEMOB AOMOSTHEHHOM
peanbHOCTM MOMOXET OnKe MNO3HAKOMUTb MOCETUTENeM C MHMPOM JKMBOW NpUPOAbI, MOKasaTb JAMHAMMKY
npoueccoB U CKpbITble CBA3WU, MOrpysuTbCA B MWUKPOMUPBLI UKW BEepHYTbCA Ha MWIJIMOHbI JieT Ha3aA. Takue
BO3MOXXHOCTU nNpeAocTaBNATCA MNpPU MCNOJS1b30BAHUU AOMOJIHUTESIbHbIX TEeXHUYeCKUX CPpeAacCTB, BKo4YadA IT-
TEXHOO0rnu.

KoHuenuua AONOSIHEHHOW peanbHOCTH

CeFOD,HFl, HapAady C MNOHATUAMU «peasibHOCTb» U «BUPTyasibHaA peasibHOCTb», pPa3fivyaroT HEeCKOJ1bKO
MPOMEXYTOYHbIX KaTeFOpVIVI — «CMellaHHaA peasibHOCTb», «AOMNOJ/IHeHHAaA peasibHOCTb», «AOMNOJ/IHEeHHAaA
BUPTYasIbHOCTb>.

TepmuH «cmelnaHHaa peanbHocTb» (Mixed Reality / MR) Bnepsble npeanoxeH B ctatbe Milgram v Kishino
(1994). Ha npuBeaeHHOM HWxe WwKane (puc. 1) nokasaHa ycnoBHaA MoAesb pasBUTUA COBPEMEHHbIX TEXHOMOMMM C
nepexoAoM OT PeasibHOCTU K MOSTHOCTbLIO BUPTYasibHOW Cpese.

[— CMelaHHas PEAllbHOCTh -—-l
o

-

PeankHOCTE

.
L

,i OTIOITHECHHAA
PCanLIIOCTL

Jonoanennan
BHPTYANLIIOCTL

BupTtyanenas
PCANLIIOCTL
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Puc. 1. PeanbHocTb 1 BupTYyanbHocTb (Mo Milgram, Kishino, 1994) ¢ namexnenuamu.
Fig. 1. Reality and virtuality (by Milgram, Kishino, 1994) with changes.

ABTOpbI KOHLENUUW CMELLaHHOW peasnibHOCTW OMpedesnfAloT OCHOBHYHO Lefb AOMOSIHEHHOW U BUPTYasibHOM
peanbHOCTH Kak «...CO3AaHWe C MOMOLLbIO KOMMbloTEpa NpaBAONOACBHOr0 BUPTYasrbHOrO MUpa, B KOTOPOM Y
HabnoaaTens cosfaeTca BrneyatTieHUe peasnbHOCTH, AENCTBUTENILHOTO NPUCYTCTBUA B MPOCTPAHCTBE, CO3AaHHOM
undpposbiMK TexHonoruamu» (Milgram, Kishino, 1994). BepoAaTHO, 3HauyeHWe CMeLUaHHOW peasibHOCTU Yyxe B
ckopoM Byayuiem ByneT NepeocMbICIUBaTLCA HE TOMBKO Brnarogaps passUTUIO TEXHOMOMMI, HO U B COOTBETCTBUM C
HOBbIMMW BbI30BaMU1, KOTOPbLIE BCTAIOT Nepea YenoBeYecTBOM, CBA3AHHLIMU C OrpaHUYeHUEM SIMYHOMO NPOCTPaHCTBa
¥ HENOCPEACTBEHHbIX KOMMYHUKaLUK.

PeanbHOCTb MOXHO ONpeAenuTb Kak 0O bEKTUBHO CyLLECTBYHOLLEE ABIIEHWE, AEWCTBUTENBHOCTL (PeanbHocTb
2019).

JononHeHHaA peanbHocTb (Augmented Reality / AR) npeactaBnsetr co6oW OAMH M3 ABYX BapWaHTOB
CMELUaHHON peanbHOCTH. [ONONMHEHHY0 peanbHOCTb OMNpenendloT Kak cucTemy, Kotopaa: 1) coBmelyaer
BUPTYanbHOE U pearibHoe; 2) B3auMOAENCTBYET B peanibHoM BpeMeHH; 3) paboTaeT B 3D (Azuma, 1997).

Takum 06pasomM, AOMOMHEHHaA PeanbHOCTb — 3TO 4YacTb BUPTyanbHOM PeanbHOCTHU Kak cpefa B peasibHOM
BPEMEHHW, AonosnHaAwwaa PU3NYeCKMn MUp LUMPPOBLIMA AAHHLIMM C MOMOLLBIO MAaHWeToB, CMapTGOHOB WU
ZpYyrux YCTPOMCTB, a Tawke mporpamMMHoro obecneuyeHua (AR — aononHeHHas peanbHOCTb..., 2018). MHoraa
MCMONb3YIOT B Ka4YeCTBE CUMHOHMMOB Ha3BaHMA «pPaACLUMPEHHAA peanbHOCTb», «YNyylleHHanA peanbHOCTb»,
«oboraléHHan peanbHOCTb», «yBeNMYeHHan peasnibHoCTb» (HYT0 Takoe AoMoNHeHHaa peanbHOCTb, 2016).

B omnunune ot BUPTYasibHOM peanbHOCTH, NOSTHOCTHIO MOrPYXXaroLlen Nnosib3oBaTens B UCKYCCTBEHHO CO34aHHOe
BU3yanbHOE MPOCTPaHCTBO, AOMOSHEHHAA PeasibHOCTb HE OrpaHWMuYMBaeT 0630p Monb3oBaTesnd, NO3BOMAA emy
BUAETb (GaKTUYECKYl0 KapTuMHy Mupa. pu atom oHa oborawjaetr ee pasfMuHbIMU LUMGOPOBLIMU OBBEKTaMM
(M306pakeHVeM, 3BYKOM W TEKCTOBOW WHpopmMauuen). Mx MOXHO cuMTbiBATb MPUM MOMOLLM CMapTHOHOB,
MAaHLWETOB U APYrUX MOOBUMBHBLIX YCTPOMCTB. Takum oBpasom, AR obbeanHAET peanbHbIM U BUPTYanbHbIA MUPLI.
OHa “MeeT MHTEpaKTUBHLIM xapaxkTep, MO3BOMAET MaHWNynAaALuMU B PEXUME peanibHOr0 BPEMEHW W BKIIOYAET B
cebna 3D moaenupoBaHue npoctpaHcTea (Casenbesa, 2018).

JlonosnHeHHaA BUPTYalNibHOCTb — 3T0, HA0OOPOT, BUPTyanbHas cpesa, AOMNONHEHHAsA peanbHbIMU 00 bEKTaMMU.
C nomolyblo crneuuanbHblX KOMMLIOTEPHBLIX MPOrpamMM AOMOSTHEHHAA BUPTYaslbHOCTb CMOCOOHa COEAMHMUTb
oTAaneHHbIX APYr OT Apyra Y4YacTHUKOB OOLLUEeHWA B OAHOM BWMPTYasllbHOM MPOCTPaHCTBE, CUMYNMPYA pPearibHyto
BcTpedy (Regenbrecht et al., 2004), ocyllecTBNATb AUCTAHLUOHHOE OOyYeHWe, NMPOEKTUPOBAHWUE TEXHUUYECKMX
0OBLEKTOB B TPYAHOAOCTYMHBLIX MECTax, Co3AaBaTh BUPTYyasibHYH cpeay AnA KOMMbIOTEPHON Urpbl.

BuptyanbHas peanbHOCTb — 3TO COCTOAHME, MPU KOTOPOM MCYE3alT pasnuuua Mexay peasbHbiM M
CKOHCTPYMPOBaHHLIM (BUPTYyanbHbIM) MUpoM (BuptyanbHocTb, 2020), a Yy4yacTHUK MNOSIHOCTBIO MOFPY)XEH B
CUHTETMYECKUIA MUP U crocobeH B3aMMOAEUCTBOBaTb C LUPPOBLIMM 06bekTamu BHYTpU Hero (Milgram, Kishino,
1994). [ipyroe onpeaenexH1e BUPTyasnbHOW peanbHOCTH: «MoaenbHoe 0ToOpaXKeHWe KBasupeanbHOCTH C MOMOLLbHO
ONpeneneHHbIX TEXHOMOMMIA U TEXHUYECKUX CPEACTB, MO3BOMAOLLMX 00ECNeUYnNTb NMOSTHOE MOrPyXEHUEe YenoBeKa B
3T0 OTOOpaXeHWe U cosjatollee W30 AENCTBUTENIbHOW peanbHOCTU» (BupTyanbHaa peanbHocTb, 2019).
Hapsaay c pasBuTMEM KOMMbHOTEPHBLIX TEXHOMOMMA, MPEAnOChbIIKAMA BO3HUMKHOBEHWA WAEOSIOrMU BUPTYasibHOM
peanbHOCTU ABMAIOTCA NnTepatypa U MCKyccTBo (BuptyanbHaa peanbHocTb, 2019).

Yke cerofHA BWpTyanbHaA peanbHOCTb CcrocoBHa cosaasaTb nopTanbl B APYryl0 peanbHOCTb, rAe
ocylecTBnAeTca B3aumoaeictaue ¢ 3D obbekTamm B paauyce 360°.

Apkuii Npumep BUPTyanbHOW peanbHOCTM — pa3paboTka LiBeiuapcKkoi KommaHuu Somniacs — cUMMynsaTop
noneta nTuubl Birdly, no3BonAoWmMiA YenoBeKy MCMbITATb OLLYLIEHWA, KOTOPbLIE HEBO3MOXHO MEPEXUTb HU B
peanbHOM W3HU, HU C MOMOLLbIO YCTPOWCTB AOMOMHEHHON peanbHOCTU. [nA Toro, Y4Tobbl UCMbITATh OLLyLLEHWe
nonetra nNTWUbl, cnedyeT HaAeTb Ha rofoBy rapHUTYpy BupTyanebHon peanbHocTM Oculus Rift, neus Ha
cneyunanbHbIM CTOSNMK M HaYaTb B3MaxuBaTh PyKaMu, Kak Kpblnbamu (KuHr v ap., 2018).

BupTyanbHaA peanbHOCTb, Kak NpaBuio, NpeanonaraeT Nullb BWU3yaslbHOE MOrpyXeHWe B UMPPOBOWA MUP.
OpvieHTUpOBaHME Ha Apyrve opraHbl YyBCTB — AOBOSIbHO PEAKOE, HO CyllecTByiollee fBneHue. B kauectBe
npumepa npveedeM BbICTaBKy «McCKyccTBeHHOe onbiieHue», npoxoauslwyto B 2018-2019 roaax B PoHAOBOM
opanxepee NBC PAH (BbictaBka «MckyccTBeHHOe onbineHne» B PoHaosor oparxepee, 2019), rae Hbina cosaaHa
MHCTaNNAUMA, 0OAHa 4acTb KOTOPOW BOCMPOM3BOAMNA NEHWE BbIMEPLUMX NTUL, a Apyrasd 4acTb — «XOp NTUL» —
Oblna 3anucbio NMEeHWs XMBBIX NTUL M3 BbeTHaMCKOro mapka Tao [aHd. MNepBas 3BykoBas MHCTannAUUA ABUIACH
NPMMEPOM BUPTYasibHOM peasibHOCTH, a BTOpas — MPUMEPOM AOMNOSIHEHHOW peanibHOCTM C aKUeHTOM Ha ayauo
BOCMpPOW3BEAEHME.
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OTMeTUM, YTO MOHATME BMUPTYyaNlbHOW PEeanbHOCTM HE CBOAMTCA TOSIbKO K COBPEMEHHBLIM KOMMLIOTEPHLIM
TexHonornaM. K Hemy Tawkke OTHOCATCA M passiMyHble MCUXOSIOTMYECKMe BO3AEUCTBMA Ha YerloBeKa: CHbl,
rasnoyMHaLmm, Mncuxosbl, MOrPaHUYHbIE COCTOAHMA CO3HAHWA, KOTOpble ABMATCA TakMMKM Xe dopMamu
BUPTYanbHOCTH, Kak U o6pasbl (CUMynsLKKM), CMOAENMPOBaHHbLIE Ha COBpeMeHHbIX |IT Hocutenax. B HacTtoALlen
paboTe Mbl MCMOMb3yeM TMOHATUE BWUPTYaNIbHOCTM TOMBKO KaK TEXHOSOrMYECKOE, a He MCUMXOSOrMyYecKoe
BO3/ENCTBUE HA YenoBeKa.

Lenb paboThbl - NpeanoXuTh BapMaHThbl MCMOMb30BaHNA COBPEMEHHON TEXHOMOMMM A0MOSTHEHHON PeanbHOCTM
B paboTe 6OTaHWUYECKHUX CaaO0B.

O6beKTbI U MeToAbl UcCnegoBaHUMU

OCHOBHbIe npuHUUNbI paéOTbl TEeXHONIOTMU [ONOJIHEHHOM peanbHOCTHU

MpuHumn paboTel AR ocCHOBaH Ha ABYyX KIIHOYEBbIX NosioxeHusax. NepBoe— 810 pacnosHaBaHWe 06pasos,
npeABapUTENBHO 3arpy)XeHHbIX B OUOIMOTEKY N300PaXKEHUI U CrPYNMUPOBAHHLIX N0 POPME, CTPYKTYPE, LBETY U T.
[., KOTOpbIM MNpUCBavBaeTCA OMpeneNieHHoe AeUCTBME MOOMWIIbHOTO YCTpoicTBa. BTopoe — obHapyeHue U
OTCNEeXUBaHWE MapKepoB (MasfKoB), KOTOPbIMKW MOFyT BbICTyNaTb pacredyataHHble usoBpaxenus QR-koaoB umu
apyrve ¢uanyeckne O0OBEKThl — CreHEPUPOBaHHbIE TOYKM, NOrOTUMLI, Nuua noaeli u 1. 4. (AR — aonosiHeHHas

peasnibHOCTb ..., 2018).
CeroaHs cyLlecTBYlOT ABa BapuaHTa TEXHOMOMMU AOMOMHEHHOW peanbHOCTHU - MapKepHasa U GeamapkepHas.

M3o6pakeHne, NosyuyeHHoe Yepes kamepy YCTPOMCTBa, Npu 6e3MapKepHOr TexHomornu obpadartbiBaeTca ¢ yYeTom
TOYeK, Mo KOTOPLIM ONpPeAenAeTca MeCTo «NPUBAKU» BUPTYanbHOTO obbexTa (puc. 2).

LY TTX

Puc. 2. Mpumep KntoueBbIx TOYEK AnA 6eaMapKepHoi TexHonoruu (AbunmvaxuHosa, AHapees, 2016).
Fig. 2. Example of Key Points for Markerless Technology (A6unmaxuHoBa, AHapees, 2016).

Bce 06beKThl, NOMyYeHHble Ha M306paXKeHWn Npu Be3MapKepHOW TEXHOMOMH, ABMAITCA MapKepaMmu camu fo
cebe, M, MO3TOMy, HET HEOOXOAMMOCTM CO3JaBaTb CreuuasnbHble BU3yalbHble WAEHTUOUKATOPLI, Kak 3To
MPOUCXOAWUT B MapKepHoW TexHomoruu. Ho mapkepHas TexHororus yaoOHee, MOCKOMbKY MapKepbl nyyile U
ObicTpee pacnosHatoTcA kamepoi. Kpome Toro, mMapkepHaa TexHonorus 6Gonee HadexHa, Tak Kak gaeT Bonee
YKECTKYHO NPUBA3KY BUPTYyanbHOro o6bexTa K Mecty (puc. 3) (AbunvaxuHoBa, AHapees, 2016).

Puc. 3. Mapkep fononHeHHoW peanbHocTH (ABunmaxuHoBa, AHapees, 2016).
Fig. 3. Augmented Reality Marker (A6unmaxuHoBa, AHapees, 2016).

Mapkepamy (MafAkamu) [OMOSHEHHOM pearibHOCTM MOryT ObiTb NoOble u3MYeckue O0ObEeKTbl. LA ux
pacrnosHaBaHWs UCMOMb3YHTCA pasfiMuHble TeXHUYeckue npucrnocobrnenus. Hambonee nonynsapHeIMK B CUITy CBOEN
ZOCTYMHOCTM AABMATCA CMapT@POHbI M NnaHweTbl. MeHee pacnpocTpaHeHsbl, XoTA U 6onee yaAoBHbI, «YMHbIE» OUKM
W WiemMbl. TEXHOMOMMA KOMMbIOTEPHOIO 3pPEHUA (BCTPOEHHbIE AATYMKM WM Kamepbl) aHanuM3upyeT NpOCTPaHCTBO
BOKPYT Mofb30BaTesNia W A0CTPanBaeT peanbHOCTb COrMacHo MofyYeHHbIM AaHHbIM. M300paxeHua npoeuupytoTca
Ha JIMH3bl OYKOB WU creunarnbHble MUHU-aucnien. MNpu aTom oTnaaaeT HeoOGXOAMMOCTb B CneluanbHbIX MeTKax
ANA reHepaumnn KoHTeHTa. Ewe oaAHMM NnpenmyLLecTBOM OYKOB M LLIEMOB ABAAETCA TO, YTO ANA UX UCMONb30BaHWA
He o6fA3aTenbHO UMeTb cBOBOAHbIE pykW (MBaHoBa, 2018).

yCTpOﬁCTBa JAONOSIHEHHOMN peanbHOCTU:
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YcTpoicTBa [ONOSMIHEHHOM peasnibHOCTU MOryT ObiTb MOPTATUBHLEIMU (MOGWIbHBIE TENedOoHbl, MNaHLETHbIe
KOMMbIOTEPDI), CTaLMOHAPHLIMK (HEMOABWXHbIE LUMPOKOGDOPMATHbIE 3KpaHbl, 000pPYyAOBaHHLIE Kamepamu C
BbICOKMM paspeLLleHneM) U MPOEKLMOHHBIMU, HAKNaAblBAKOLWMMU U300paXEHUE Ha NHOOYD NOBEPXHOCTb (OUKM W
JIMH3bl AOMNOSIHEHHOW peanbHOCTH) (Kak noBbicUTb 3D GEKTUBHOCTD..., 2017). Ecnun nopTatMBHbIE M CTalMOHAPHLIE
CUCTEMbI B HacTofLlee BpeMA NpeTeprneBatdT HE3HAYMTESNbHbIE WM3MEHEHWA, TO MPOEKUUOHHbIE CUCTEMBI
«3BOJIOLMOHUPYIOT» AOCTATOYHO CUIIBHO.

OCHOBHOE BHUMaHWE TEXHOMOrMUYECKMX KOMMaHWW HanpaBneHo Ha cosdaHue yAoOHOW AnA MepeHOCKU
(HOCMMOW) 3NMEKTPOHUKM — OYKOB WM JIMH3 AOMOSIHEHHOW peasnibHOCTU. [MpuHUMN pPaboThl OYKOB AOMNOSIHEHHOM
peanbLHOCTH onucaH B nybnukauun: «CucTemMbl BUPTyanbHOW, AOMNOTHEHHOW M CMeELLaHHOW peanbHocTU» (CMOMWH
v ap., 2018: 11): «...M306paeHne, GoOpMUMpyeMOe Ha MWKpoAMUchsiee, NepedaeTcA B CBETOMNPOBOASALLYHO
NnacTuHy, MPOXOAMT CKBO3b MOSYMpPO3padYHOe 3epKano, OTPaKaeTcA OT 3aAaHHOM CTEHKM CBETOMPOBOASALLEW
NJacTUHbI M nonagaeTt oOpaTHO Ha MONyNpPOo3pPaYHOE 3epKasio, KOTOPOe MPOoeLUpyeT 3obpaxeHre MoKpoaucnses
B rnas Habntogatens. B pesynbrare yenoBeK BUAMT Kak U300paxxeHue, CHOPMUPOBAHHOE HA MUKpoAWCTIIee, TaK U
BECb OKPY)XaOLLMA MUP CKBO3b MPOCTLIE OUKW». TakoM anropuTM MPUCYTCTBYET B oukax «Google Glass», oaHaKo
OH TpaHCNWMpyeT WMHGOPMAaLMIO TONMbKO Ha OAMH a3 Habnogatend. MHorve 3apybexHble TEeXHONOorMyeckue
KOMMaHuu paspabartbiBatoT CBOM aHasiorM OYKOB JOMOSIHEHHOW PearibHOCTH, CEroAHA B MPOAAKE MMEHTCA OYKM
«Google Glass», «Epson Moverio BT-300», «Magic Leap One» (puc. 4).

d

Puc. 4. Oukn gononHeHHon peanbHocTu: a — Google Glass 3.0, b — Epson Moverio BT-300, ¢ — Magic Leap One
(OuKM ONOAHEHHOW peanbHOCTHU. .., 2020).

Fig. 4. Glasses Augmented Reality: a - Google Glass 3.0, b - Epson Moverio BT-300, ¢ - Magic Leap One (Glasses
Augmented Reality..., 2020).

Hanbonee nepcnexkTMBHON TexHOsOrMeR AnA paboThl ¢ JOMNOMHEHHON pPeanbHOCTLI0, BEPOATHO, ByAyT NMH3LI
ZOMNOSIHEHHON peasribHOCTU. [MaBHOW NPUUYMHOW PaspaboTKU TaKUX KOHTaKTHBIX JIMH3 ABMAOTCA TEXHUYECKUE
OrpaHMyYeHns CMapT-OYKOB MO KayecTBy KapTUHKM. B HacTodllee BpemA TEXHONOruMa JIMH3 AOMOSTHEHHOM
peanbHOCTM HaxoAATCA Ha CTaAuMM MnaTeHToBaHWA M CO3AaHWMA MpOTOTMMOB. TaK, KomnaHuA «CamcyHr»
3anateHToBasa SIMH3bl JOMOSIHEHHOW peanbHOCTH, MPUHLUMN paboThl KOTOPLIX 3aKIOYAETCH B CREeAyolWeM: «...
KoHTakTHaa nuH3a OyAyLUero... COAEPXUT AUCHSeH B LEHTPe, Kamepy, aHTEHHY W pAaa AaTuMKoB, KOTOpble
CMocoBHbl PErUCTPUPOBATL ABWXEHWUS MONb3oBaTensd, B TOM 4uCie, MCnonb3yemMoe [Ans BBOAA AaHHbIX Mpu
MopraHuu. 3ta nvH3a cnocobHa 0OMeHMBaTbCA AaHHBIMU C APYrMMU YCTPOWCTBAMM, TaKUMKU KaK CMapTQOHBbl, Mo
paaunokaHany. O6paboTka AaHHbIX NPOM3BOAMTCA HA COMPFXEHHOM YCTPOWCTBE CO CheLMasibHbIM NPOrpamMMHbIM
obecrneyeHnemM (Samsung HamepeHa 3anateHToBatb.... 2016). TexHomorus NMH3 AOMOMHEHHOW pearnbHOCTH,
BEPOATHO, B OyAyllemM BbITECHAT OYKM [OMOSIHEHHOM pearnbHOCTHU, a, MOXeT ObiTb, U OGOSbLUMHCTBO APYruX
MOOMIBbHBIX YCTPOMCTB AONOSIHEHHOW peanbHOCTH (Tabn. 1).

Ta6bnuua 1. O6opynoBaHue Ana AONOAHEHHON peanbHOCTU*

Table 1. Augmented for eality Equipment *

MpuHuun paboTbl O6opynoBaHue ana  OcobeHHOCTH MoTeHyuan

AP pabotei c AP paboTkl yCTPOWNCTE  MCMONbL30BaHUA
AP

[MopTatueHble CMapT@OoHbI 1 CoBwmelleHne kamepbl BroaxeTHble

ycTponcTBa nnaHweTbl 1 SKpaHa B 0AHOM YCTPOWCTBA,
yCTpOM1CTBE MCMonb3yroTcA B

NOBCEIHEBHOM XXU3HU

Ouku AOMNOSTHEHHOWM MoxHo B3ATb ¢ cobort Bbicokaa cTOMMOCTb

peanbHOCTH (Hocumas OrpaHuuMBaeT Kpyr
SIEKTPOHMKA) NoTeHUHUaNbHbIX
notpebutenen
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JIMH3bI Ana JIMH3bI (HoCcMMman Belcokaa ctoumocTb
Z0MNONHEHHOM OMEKTPOHMKA) orpaHuMu4nBaeT Kpyr
peasnbHOCTH NOTEHLUWasbHbIX
notpebutenen
CrauunoHapHble LLinpokodpopmaTHble  Takue CUCTEMbI He CneuyunannampoBaHHoe
CUCTEMbI 3KpaHbl, Kamepsbl ¢ YAOOHbI B MOABWXHOM 060pyAoBaHWe Ans
BbICOKUM paboTe, HO yUpexaeHui 1
paspeLueH1em, AEMOHCTPUPYHOT Hay4HbIX OpraHusauymnim
3adMKCMpOBaHHbIE HA Bornee peanucTUyHy
0AHOM MecTe BU3yanusaymio
[MpoeKunoHHbIE [MpoekTop u HaknaaeiBatotca CneyunannavMpoBaHHoe
CUCTEMbI KOMMNbOTEP n306pakeHna Ha obopyaoBaHue and
NtoByto NOBEPXHOCTb,  YYPEXAEHUN U
He TpebyeTcs Hay4HbIX OpraH13aumni

MPOEKLMOHHLIN 3KpaH

*Mpn cocTaBneHWn Tabnuubl UCToNb3oBaHa MHGOPMaLMA M3 UCTOYHMKOB (Kak MoBbLICUTb 3D DEKTUBHOCTS...,
2017; Jlyywive npunoxexus..., 2018).

B kauectBe CTaLWIOHaprIX CUCTemM B 6OTaHW-IeCKVIX cagax MOXHO MUCMNOoJ1Ib30BaTb MHTepaKTVIBHbIe CcTeHAabl U
NaBUJTbOHbI, KOTOpre I'Ipe,EIOCTaBFlT nosib3oBaTesnito OFpOMHbIe MacCCUBbI MHQ)OpMaLWIVI 06 MHTepeCyIOLLWIX nx
oObeKTax.

CoBpemeHHOe COCToAHMe TexHonornu VR anA obyyeHUa 1 passrneyeHum

OcHoBHble 0611acTW NMPUMEHEHNUS YCTPOMCTB AOMONIHEHHON pearnbHOCTU — MeauumMHa (puUc. 5), poBOTOTEXHUKA,
006pasoBaHMe M MapKETUHF, TEXHWUYEcKoe OOCMY)XWBAHWE W PEMOHT, BOEHHAA W aBMALMOHHAs HaBurauwus,
nnaHMpoBaHWe TYPUCTUYECKUX MapLLIPYTOB, pa3sneyenua (Billinghurst et al., 1998).

Puc. 5. Kaap 13 Buaeoponuka, AEMOHCTPUPYHOLLMKM BO3MOXHOCTH 04koB Microsoft Holo Lens npu ncnonb3osaHum

ZOOMONHEHHOW peanbHOCcTH B MeauuuHe (Microsoft Holo Lens: Partner Spotlight with Case Western Reserve
University, 2020).

Fig. 5. Frame from the video, demonstrating the capabilities of Microsoft HoloLens glasses when using augmented
reality in medicine (Microsoft HoloLens: Partner light with e W rn Reserve University, 2020).

B nacTofLlee Bpemsa cozaaHo MHoxecTso nporpamm AR. B npunoxenun «ROAR» aononHeHHaa peanbHOCTb
NPOABNAETCA NPU HaBEAEHUH KaMepbl Ha n3obpaxeHue-Tpurrep. [laHHoe nporpaMmHoe o6ecrneyeHre co3aaHo ans
B3aumMoaencteua BpeHaoB ¢ motpebutensmu. Hanpumep, npu B3rnage Ha noctep KuHoodWnbMa «3Be3AHble
BOWHbI» Yepe3 CMapTdOH MM MMaHLET MOXHO YBUAETb KOCMMYECKUd OOM, a npu paccMOTPEeHUU OBMOXKKM
ypHana — TpPexMepHyt Moaerb M300paXeHHOro Ha Hew yenoseka. [Mpunoxernne «Smash Tanks!» nossonaet
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caenatb U3 nosla KoOMHaTtbl UKW CTONAa «nnauvdapm», Ha KOTOPOM HaXoAATCA TaHKKU (1Q KPYTbIX I'IQMJ'IQ)KQHVIﬁ...,
2019).

lMpuBeAeHHbIE BhILLE MPUMEPBI paccynTaHbl Ha B3POCYIO ayAMTOPUIO, HO CYLLIECTBYIOT TaKKe NPUIIOKEHUA And
feten. Kak npumep MOXHO MpuWBECTM WHHOBauuu usaatensckoro goma DEVAR (Jesap. 2020). KomnanuA
o6beanHUna uspaHue OyMaxHbIX KHUF C TEXHOSIOrMeW AOMOMHEHHOW peanbHocTW. Pabota ¢ aToi TexHonoruein
pasbuta Ha ueTbipe wara. lNonb3oBaTenb AOMKEH NPUOBPECTU BYMaKHYIO KHUTY, CKayaTb MPUIIOXEHUE Ha
CMapTHOH MNW NnaHLWeT, BblbpaTb B HEM CBOK KHUFY W 3arpy3uTb ee B CMapTdOH, a 3aTeM HaBEeCTW Kamepy
yCTpoMcTBa Haa M300paxkeHWeM B KHure. M3obpaxeHue chopmMupyeTcA B TPEXMEPHOM BHWAE Ha dKpaHe
cMapTdoHa.

TexHOMOrnK AOMONHEHHOW peanbHOCTU WUCMOMb3YT U ApyrMe usaaTenbCKMe KOMNaHuu. Tak usgatenbckan
rpynna ACT (MUspatenbckasa rpynna ACT, 2020) cospana CBOK CEPUIO SHUMKIONEAUWM C  AOMOSIHEHHOW
peanbHOCTEO B popMaTte MHTEpaKTUBHbIX 3D urp. Anroputm pa®oTbl MOYTM TaKoW e, Kak U B kHurax DEVAR.
KynuB GyMaXkHyl0 KHWTY M CKayaB NpPUMIOXEHWE, BbiOpatb B KHUrE CTPaHUUbl C 3MEMEHTAMKU AOMOSHEHHOW
peanbHOCTH, KOTOpblE OTMEYEHbI CMeuManbHbIM 3HaUKOM. 3atemM AnA reHepauuu M300paXeHWs LOMOSHEHHOM
peanbHOCTU HeoBX0AMMO HABECTM MOOMIbHOE YCTPOMCTBO Ha OTMEYEHHOEe NyHKTUpOM none. Hanpumep, B
3HLUMKIIONeAnn AONOSTHEHHOW peasibHOCTH «[1naHeTa 3emna», B OAHOM U3 Pa3fernioB paccKkasblBaeTcA O CTPOEHWUM
ZepeBa, UCMOosb3yA NPUNOXEHWE, MOXHO yBMAETb CreHEPUPOBaHHLIN CNUM AepeBa, rAe BUAHbI FOAUYHBLIE KOMbLA.
B npunoxeHun npucyTcTBYET Takke 3MEMEHT BUKTOPUHBI: NpeanaraeTcA OTBETUTb Ha BOMPOC, CKOMBbKO FOAUYHbIX
Kosey Ha cnurne.

Jleca — OCHOBHOH ’ — OCHOBHOI
OHOM cynIH 0 HOM CYLIH

Puc. 6. Nprmep peanvsalnm TEXHOMOrMM AONONHEHHOM peanbHOCTH B nevyaTHoM usaanun ACT: a — rpaduyeckasn
U TekcToBaa uHdopmauud, b — fononHeHHaA peanbHOCTb.

Fig. 6. An example of the implementation of augmented reality technology in the print edition of AST: a — graphic
and textual information, b — augmented reality.

BepoATHO, Takoi cnnae TEXHOMOrMi B OyAyLieM NPUBEAET K MOMIHOMY W3MEHEHUID NTMTepaTypbl ANA AETEN U
B3POCSIbIX.

HoBe#wmne TEXHONOrMM [AONOSIHEHHOW peanbHOCTU — COTOBaA CBA3b M obGnauyHbie XpaHunuLa
MH$popmayumn

CoTtoBaf cBA3b

HoBeblli cTaHAapT MoOGMIbHOM cBA3M MATOro mokoneHua (5G) mosBonuT: 1) yBENMUMTL CKOPOCTb nepeaadu
JaHHbIX B AgecATkn pas ao 10 I'6/c, 2) ymeHblunTb 3aaepxkn 4o 1 Mc, 3) yBenMunTb HaAEXKHOCTb NOAKTOUYEHUsS B
COTHM pas, 4) yBeNUYUTb NSIOTHOCTb YMUCNA NOAKITOUEHHbIX YCTPOWCTB 108/km2 (5G — roe v KoMy OH HyxeH?, 2019).
Bce aTM ocobeHHoCcTM ceTer 5G MOSMHOCTLIO PACKPOKT NOTEHLMAN TEXHOMOrMU AOMOSTHEHHOM peanbHOCTH, a
nonb3oBaTtenu mnosiydar 3PPEKT MOMHOr0 MPUCYTCTBMA MNPU  WUCMOSIb30BAHWM BCEro CheKTpa MOOWUMbHbIX
NPUNOXEHWUIN OMOSTHEHHOW peanbHOCTU — 0T 0Bpa3oBaHus A0 chepbl passnedeHuin (CpaayT nepemMesi..., 2018).

O6nayHble TEXHONOIMK
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Pa3BuTHIO TEXHOMOMMIM AOMOSIHEHHOW PearibHOCTU CMOCOOCTBYET M PasBUTUE TaKOW TEXHOMOMMU Kak obnayHble
XpaHunuiia AaHHbiX. O6nayHoe XxpaHunuiuie AadHbix (aHrn. Cloud storage) — mMoaenb OHMaWH-xpaHunuila, B
KOTOPOM JaHHble XPaHATCA Ha MHOMOYMCIIEHHbIX pacnpedefiéHHblX B CeTU cepsepax, NpeaocTaBfaeMblX B
NoSIb30BaHWE KIIMEHTaM, B OCHOBHOM, TPETbel CTOpoHoW (O6nayHoe xpaHunuile faHHbix, 2020).

Bbicokas CKOPOCTb M KaUeCTBO Mepeaayn AaHHbIX, 3Heproad PEeKTUBHOCTb CETEH MATOrO MOKOSIEHUA, a Takke
UCMONb30BaHWE OOMayYHbIX XPaHWIULL AaHHbIX, A€ XPaHATCA nporpamMMbl, BUAEO-, ayAMo- W TEKcToBas
UHPOPMaLWA, BEPOATHO, NMO3BOJSIUT UCTONb30BaTh 060PYAOBAHWUE TOSILKO Kak AUCMIEN U PETPaHCIATOP, NpU 3TOM
XpaHeHne M obpaboTka WMHPopmauuu OyaeT NpPoXoAuTb B 0OMaYHbIX XpaHWNWwax AaHHbIX. O6beauHeHue
TEXHOMOrM NPUBEAET K KapAMHaNbHOMY U3MEHEHWIO 060pYAOBaHMA.

PasBuTME TEXHOMOMMIA MAET MO TaKUM HanpaBIeHUAM Kak MUHUaTIOpU3aLMs, MOBLILLEHWE NPOW3BOAUTENBHOCTH
U 3HeproapPeKTuBHocTM. Ecnu paHblie TexHuka Obima OGonbliad WM rpomosfkas, TO C  pasBUTUEM
MWKPOJMEKTPOHUKM BCE KapZAMHANIbHO MOMeHANnochk. [Mpyu ManeHbKUX pasmepax NpPoW3BOAMTENBHOCTb YCTPOWCTB
BO3pOC/fia BO MHOrMO pas, a napaniesibHoe pasBUTUE MKUAKOKPUCTANIIMYECKUX AWUCNIEEB (TOHKOMMNEHOYHbIX
TPaH3UCTOPOB) M MOSIMMEPHBIX MIIEHOK, MPOM3BESIO PEBOMIOLMIO B BOCMPOU3BEAEHUU MHDOPMaLUWK. MosBunuch
XUOKOKPUCTANINIMYECKME MOHUTOPbBI PasfiMuHbIX Pa3MEPOB, HO TEXHOOMMYECKME KOMMAHUWM He OCTaHaBfMBaOTCA
Ha JOCTUrHYTOM, YX€ CO34aHbl NPOTOTMMbI CKMaAblBaloWMXCA AucnieeB. MOHMTOPLI, 3KpaHbl W Aucnneu
KOMIMbIOTEPHOW TEXHWKM, BOCMPOM3BOAALUME M300PaKEHMA WU OOBLEKTbI AOMOSHEHHOW pPeanbHOCTU He OYeHb
yAoOHbI B MCMONb30BaHMW, MOCKOSIbKY MOSb30BATENO HEOOXOAMMO OTBMEKATbCA Ha MOArOTOBKY YCTPOWCTBA K
paboTe (LocTaTtb, 3aMyCTUTb BhiOpaHHOE MPUNOXEHWUE), Aa U BO BPeMs BCEro npolecca paboTbl C AONOTHEHHOW
peanbHOCTE HeoBX0AMMO AepxaTb YCTPOWCTBO B pykax. B Oyayliem Bcex 3Tux npobnem He OyaeT, Tak Kak
BeayTcA pas3paboTKM HOCUMMOM (MEPEHOCHOM) SNMEKTPOHMKU — OUKOB W JIMH3 AOMOJSIHEHHOW peanbHocTU. HoBble
HOCHMblE YCTPOWCTBa MO3BOJSIAT COBMELLATb PeanbHOCTb M JIOMOJSIHEHHYH) peanbHOCTb, 6e3 AOMOSHUTENbHbIX
MaHuUnynAuuiA U Toraa MoXxHo OyZieT ckasaTtb, YTO MUP MOSTHOCTBH U3MEHMIICS.

OZHaKo MpW TOM, YTO MHBECTOPbI BKIAALIBAOT BCe Oonbllue CPeACTB B paspaboTKy TEXHOMOMMIA AONOMHEHHOM
peanbHOCTH, ee BHEAPEHWE B HaLLy YW3Hb NOKA MAET OTHOCUTENBHO MEANEHHEIMU TeEMNaMu. OTa TEXHOMOTWSA eLle
He noslyuunna LUMPOKOW M3BECTHOCTU U BECb €€ NMOTEHLMan Noka He packpbIT. CaepxuBatoLLM haKTopoM ABNSETCA
HeobXxoAMMOCTb paspaboTkM CcrelurarnbHOro nporpaMmHoro obecnedyeHus. Kpome Toro, ucnonb3oBaHue AR
HEBO3MOXHO 0e3 NepecTporku paboTbl opraHu3alWi, KOTopble AOMKHbI NpuobpeTaTb HoBoe obopyaAoBaHWe, a
TakKe CepbesHbIX M3MEHEHMW TEXHONMOrMUYECKUX MpoLeccoB, 00yuyeHuA W nepeobyuyeHWs COTPYAHWKOB. Y
GOSbLUMHCTBA OCYAAPCTBEHHBIX OpraHu3aLuWi, B TOM uuciie M GOTAHMYECKUX CaZoB, MOKa HET BO3MOXHOCTM
LLIMPOKO BHEAPATb B CBOH AEATESNIbHOCTb COBPEMEHHbIE TEXHONMOrMW. XoTa U B AaHHOW cdepe nosBnstoTcA
HEKOTOPLIE BMEMEHTHI LMDPOBLIX TEXHOMOMMIA, HANPUMEP, YyNoMaAHYThIe Bhile QR-Koabl. BepoATHO, NPOBOAHMKOM
WHHOBaLMIA B AaHHOW cdepe MOXET BbICTYNUTb MOMOAEXb, ydlle 3HaKoMaa C COBPEMEHHLIMU TEXHOMOTMAMU U
crnocobHas aganTMpoBaTh MHHOBALMK K TpeBOBaHUAM COBPEMEHHOrO TEXHOMOrMUYECKOro yKaza.

PesynbTaTbl U 06CcymaeHue

MepBble pesynbTaTbl NPUMEHEHUA TEXHOMOMMU AOMOMHEHHOW PEearibHOCTU YXe MOABMIMCL B BOTaHWUYECKUX
cagax mupa. Hanpumep, B Asctpanuu ocyuwiectBneH AR-npoekt «HOpckui caa», KOTOPbIM BbINOAHAET
00pasoBaTesnbHy0 QYHKLMWIO, NO3BONAA BbIAENUTb PACTEHWA, KOTOPbLIE KOrAA-TO CAYXMITM UCTOYHWUKOM MULLU WK
cpenon 06uTaHuA ANnA APEBHUX XMBOTHbLIX. 3arpy3MB OLHOUMEHHOE MPUIIOXKEHUE, NOMb30BaTENU MOFYT cAenatb
doTorpaduru OrpoOMHbIX BUPTYyarnbHbIX AMHO3ABPOB, CO3AaHHbIX NPU NOMOLLMU LMPPOBLIX TEXHONOrMIH. OTOT NPOEKT
ZIONOSTHEHHOM peanibHOCTM CEerofHsa AOCTyneH Ansa noceTuTenerd 3 06oTaHuyeckux caaos: Koponesckoro
6oTaHuueckoro caga CwuaHen, ABcTpanuiickoro 6oTaHuWyeckoro caga MayHT AHHaH M BoTaHuueckoro caaa

lony6eix rop MayHT Toma (Jurassic Garden app, 2017).

B CwuaHeickom 6GoTaHMuyecKoM cady MOXHO YyBWAETb AWHO3aBpa Muttaburrasaurus, noefaroLllero BeTBY
Wollemia nobilis W. G. Jones, K. D. Hill, J. M. Allen, n3BecTHyto TaKkke Kak BOMIEMUA UK «4EePeEBO ANHO3ABPOB».
B BotaHuueckom caay lony6bix rop M ABCTpanuickom OGOTAHMYECKOM cady NpeAcTaBneHbl NATb APEBHUX
BbIMEPLLUWX XXMBOTHbIX U, COOTBETCTBEHHO, NATb PACTEHWH, KOTOPbLIE CIY)XXUIU UM MNULLER:

— Minmi paravertebral Molnar, camblii NepBbli HaWAEHHbIW Ha TeppUTOpUM OPOHWPOBAHHLIA AMHO3aBP,
MUTaKLWKUIACA MATKUMU APEBOBUAHBIMKU NANOPOTHUKAMMU;

— Muttaburrasaurus langdoni Bartholomai & Molnar, poACTBEHHUMK WryaHoaoHa, o6rnaabiBaloLWin BeTBU
BOJISIEMUK (pUC. 7);

— Pteranodon Marsh, orpomMHbI neTatowuin NTeposasp, NUTalOWMICA pblbo M NAAHKTOHOM, B TOM 4ucrie
OZHOKINETOUHbIMK BoZopocnamu Coccolithophore, nouTH He3aMeTHBIX HEBOOPYXXEHHBIM I1a30M, HO OTOBPaXKEHHbIX
C MOMOLLbIO MPUSIOXKEHUIN AOMONTHEHHOW PeanibHOCTH; 3T BOAOPOCIIM COXpPaHUIUCb BO PTy AWHO3aBpa Gnaroaaps
CBOWM WM3BECTKOBbIM MNaAHLMUPAM;
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— Procoptodon goliah Owen, rMraHTCKUI KeHrypy, XMBLUMIA B ABCTPanuu B aNOXy MAENWCTOLEHA U ryNnaroLni no
CYXOMYy CKInepoduUnIoBomMy fecy,;

— Diprotodon optatum Owen, FMraHTCKOe TPaBOALHOE CymMuyaTtoe, pasmMepoM C rvnnornoTama, moejaroliee
TPaBAHMCTHIE PACTEHMA CYXUX MYCTOLLEN.

Pwuc. 7. luHo3asp paaom c Bonnemuen (Jurassic Garden, 2020).

Fig. 7. Dinosaur next to wollemia (Jurassic Garden, 2020).

Kpome TpaBoAAHbIX B 3KCMO3ULMK NPeACTaBeH XMLWHbIM AnHo3aBp Australovenator wintonensis Hocknull et al.,
HamOMMWHAIOLLMIA CUITbHO YBENTMYEHHOIO B pasMepax Benouvpantopa, NoAKuAatowmnid 4006y Cpein CaroBHUKOB

(Jurassic Garden app, 2017).

B Hbto-MopKckoM 60TaHMUeckoM cajly A0MONHEHHan pearbHOCTb MCMOoMb3yeTca AN NonyyeHns MHPOopMaLIMK
0 JIEeKApCTBEHHbIX pacTeHusx. [pu mnomowiM creuunansHo paspaboTaHHbIX MapKEepPOoB (AKOPEHM) MoceTUTeny,
3arpysvB NpuioXeHWe B MOOUNbHOE YCTPOWCTBO M HAaBeAA Kamepy Ha Mapkep (pvc. 8), monyyatT MHhopMaLmMo 0
TOM, KaKMMU MOJEe3HbIMM CBOWCTBAMM 00aaaeT AaHHOE pacTeHWe, U BUAAT, Kakue MMEHHO YerioBEYECKME opraHbl
oHo n3neumsaeT (NY Botanical Gardens: Interactive Healing AR Installation, 2019).

Puc.8. [lononHeHHas peanbHOCTk B akcnoanummn Hito-Mopkekoro 6oTannueckoro caaa (NY Botanical Gardens:
Interactive Healing AR Installation, 2019): a — mapkep A0NO/THEHHOW peasibHOCTH, b — BU3yanu3auuna A0NOSTHEHHOM

peanbHOCTU.
Fig. 8. Augmented reality at the exposition of the New York Botanical Garden (NY Botanical Gardens: Interactiv:
Healing AR Installation, 2019): a — marker of augmented reality, b — visualization of augmented reality.

HauyunoHanbHbit JeHapapuii Kapbeppa paspabotan Ans CBOMX MOCETUTENIEN CeMb «roforpamMmM» C pPasHbIM
MHPOPMaLMOHHBLIM HanonHeHneM. Hanpumep, Ha oaHoM U3 HUx Hun Kynep pacckasbiBaeT 0 CBOEM SIMYHOM OnbiTe

6opbbbl ¢ noxapamu B 2003 roay B paroHe Keaposoro neca (HaunoHanbHbit Jenapapuii Kapbeppa..., 2016).

Kpome nporpamvm, paspadaTbiBaemMblx Ana 60TaHUYECKUX CaaoB, KaXAbIM rof co3faeTcA 60MbLIoe KONMUECTBO
MPUIIOXEHUN LOMNONMHEHHOW peasibHOCTH, NPUMEHAEMBIX B MOBCEAHEBHOW XM3HW. HeKkoTopbie MpUioXeHua MoryT
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ucrnonb3oBatbcA B paboTe GOTAHWUECKUX CaZoB W, BepoATHO, OyAyT WHTEepecHbl noceTutenam. Haubonee
MHTEPECHbIE MPUIOXEHUA NpUBEAEeHbl B Tabnuue 2.

Ta6nu|.|a 2. annO)KeHVIFl AOMNONHEHHOH peanbHOCTHU, KOTOPbIe MOTYT NPUrofoUTbLCA B 6oTaHMUeCcKnxX capax*

Table 2. Augmented reality applications that may come in handy in botanical gardens*

HassaHue 3apgaua OnepaunoHHaa Oco6eHHOCTH
nporpammbi cuctema
Google [MepeBoa TEKCTOB. Android, iOS JlocTOUHCTBA:
nepeBoAYMK Hasoana kamepy Ha
HE3HaKOMbIN TEKCT, o OecnnatHoe
MOXHO cpasy Ha e MEepPeBOAMT TEKCT C Nto6oro
SKpaHe yBuaeTb A3blKka
nepeBoa Ha HyXXHOM e paboTaeT B opnaiH pexume.
A3blKe
HepocTtatku:

e He Bcerza KayeCTBEHHbIN

nepesoa
e He BCe PYHKUMKU padoTatoT
odnavH
Cpeactso [Mporpamma Android JlocToUHCTBa:
cos3aaHvAa 3D nos3BonuT C
moaeneit MOMOLLIbIO KaMephbi  GecnnatHoe
OTCKaHWpoBaTb e MHTEerpayna CTOPOHHUX
Nto6oi 06 LEKT U mMoAaene# 3D moaenupoBaHua
cosaathb ero 3D « camooOyyvaeTcsl, Co BpeMeHeM
MoZenb CKaHbl CTAHOBATCA JTyYLLE.
Hepocrtatku:
e [OCTYMHO TOMBbKO ANA
cMapT@oHoB Sony
e He BCeraa ToO4HOe
CKaHMpoBaHue.
SunLocatorLite Mpunoxenune ana Android, iOS JlocTOUHCTBA:
onpezerneHus
NONOXeHUA conHua « BecnnatHoe
e HesaMeHWMoe
doTonbutenam, Typuctam,
ANA HACTPOMKKU CONMHEYHBIX
Gatapei
« noaaepxxa GPS
o OnpeAeneHue nonoxeHua
COMHLA W NyHbI B Nto6oe
Bpemsd roga u nobom mMecre.
Henoctatku:
o ®yHKuMA AR 6es Komnaca He
paboTaer.
SketchAR Mpunoxexune Android, iOS JlocTouHcTBa:
AOMNOSTHEHHOM
peasibHOCTH, « BecnnatHoe oByueHue
nomoratoLee PUCOBaHMUIO.
MPaKTUKOBATLCA B
PUCOBAHMN Hepocratku:

o Tpebyetca ¢uKcauus
cMapTdoHa

o HEoOX0AUMBI
LIONONHUTESbHbIE HACTPOMKM.

514



HORTUS BOTANICUS, 2020, T. 15, Url: http://hb.karelia.ru/ ISSN 1994-3849 On NC dC 77-33059

Y3Han Mockey ['va no Mockse, Android, iOS JlocTouHcTBa:
CO3AaHHbIN Npu
NOAAEPKKE MIPHUH « GecnnatHoe
ropoaa. Npu * YyBieKkarenbHoe onucaHue
MCNosnb30BaHUK AocTonpumeyatenbHocTen
pexumva AR B MockBebl, ayAn0 SKCKypcUn
onpeaenéHHom o Ouorpapmu 3HaMEHUTBLIX
MecTe ropoaa JAeATenen ropoaa
peasnibHOCTb e KapThbl, HaBUrauma
AononHAeTcA e TOCYCNyru, TPaHCMopT,
UCTOPUYECKUMMU MapKoBKK U Ap.

reposiM1 1 Apyrumu

3D obbeKkTamu. HenocTatku:

« He 0BHapyXeHo

*Ucnonb3oBaHa onybnukoBaHHaA MHPopMauua (Jlyyine npunoxenus..., 2018).
O6nacTtu nPpUMeHeHHUA AOMNOJIHEHHOM peanbHOCTHU B 60TaHMYEeCKnX cagax

BKCKYpCHOHHaA AeATEeNIbHOCTb

JononHeHHasa peasnibHOCTb MO3BOMAET OLICTPO BWU3yanusvpoBaTh M AOMOSHATL MOCTYNaoLyt0 MHMOPMALUIo
WK MOXET CTaTb OTAESbHbIM MH(MOPMALMOHHBIM MNPOCTPAHCTBOM ANfA PaspaboTKU PasfMUHbBIX 3KOMOTUUYECKUX
MPOEKTOB. BO3MOXHbI CriedytolMe BapUaHThbl MCMosib30BaHMA AOMOSIHEHHOM PeasibHOCTM B 9KCKYPCUOHHOW padoTte
6oTaHUYECKUX CadoB:

1. Co3aaHue MHTEPaKTMBHOIO NyTeBoAUTENA Ha ocHoBE QR STMKETUPOBaHMA N0 TEPPUTOPHUM BOTaHMYECKOTO
caza (OTKPbITbIW FPYHT) UMK N0 BOTAHUKO-rEOrpadUUECKUM SKCMO3ULUAM OPaHXXEPEN (3aKPLITbIN MPYHT);

2. lNonyyeHne OCHOBHOM MHGOPMALMK O KOMMIEKUUOHHBIX PACTEHUAX C MOMOLLbIO MHTEPAKTUBHbLIX STUKETOK;

3. HononHeHue ceeseHuit 06 sKkcnoHaTax 6oTaHUUYecKoro Myses (B TOM uucne, repbapHbix nuctos) QR-
KoAamu.

CeroaHa B 60MbLUMHCTBE BOTAHUUYECKUX CAZLOB MIACTUKOBLIE UM (aHEPHbIE YKasaTenu U MHPOPMaLMOHHbIE
CTeHAbl pasMeLLaloTcA B ONpeAesieHHbIX 30Hax (y BXOAQ, Ha pasBUIIKAax AOPOXEK, BOMM3KW 0coBO MHTEPECHbIX
00beKTOB). Mcnonbaya BO3MOXHOCTM TEXHOMOrMW AOMOSHEHHOW pearibHOCTW, MOACHUTENbHLIE TEKCThbl MOXHO
oTobpaxaTb Ha NoBbIX NPUrOAHLIX ANA 3TOrO MAOCKOCTAX, HANPUMEP, Ha achanbTUPOBaHHbBIX JOPOXKaX, CTEHaX
unu cteHgax (tabn. 3).

JlononHeHHasa peasibHOCTb MO3BOMUT MofyyaTb MHGOPMALMIO HE TOMLKO B OMPEAENeHHbIX TOuKax, HO U Mo
BCEMY C/IeZlOBaHWIO 3KCKYPCMOHHOTO MaplupyTa. Hanmpumep, MoxHO OyAeT yaHaTb, Kakue QeHonoruyeckue
M3MEHEHWA NPOUCXOAAT C PacTEHUAMMW B pasHble BpeMeHa roaa, yBUAETb U3MEHEHWe NaHaWwadToB B pasfivyHbie
UCTOPWYECKUe Nepuoabl, MNO3HAKOMUTLCA C WCTOPUEH COo34aHWA  3KCMo3uuUWiA. [lOCKOMbKY B YCNOBHAX
OrpaHMYeHHOro MPOCTPaHCTBA OpaHXepen 6GoTaHWUKO-reorpadUUeckue SKCMO3WLWMM HE MOryT BOCMPOU3BECTH
pPacTUTENBLHOCTL (B SyyllEM Cryyae, OHWU BOCMPOW3BOAAT SULWb MOAENb PeanbHOCTH), AONOSHEHHAs PeasibHOCTb
MOMOXeT nepeHecTn 3puTena B ¢uHOoc HOxHoW AdpwWKM, akBaTopuanbHble neca HOXHoW AmMepuku wnv B
cyOTponuueckue peaxkonecbs ABCTpanu.

Ta6bnuua 3. OCO6eHHOCTH pa3HbiX BUAOB peanibHOCTU B 60TaHMUECKUX cagax

Table 3. Features of different types of reality in botanical gardens

daKTopHbI PeanbHocTb CmeluaHHanA BupTyanbHan
peanbHOCTb peanbHOCTb
Ob6opynosaxue Het JononHutenbHoe Ouku unu wnem
oBopyaoBaHve ANA  BUPTyasibHOW
06HapyXeHus 1 peanbHOCTH
OTCMeXnBaHA
MapKepoB 1K
aHanoros
BocnpuATtre obbextoB Bce 06beKThI CoBmelleHne Tonbko BUPTYyanbHble
peasibHbl peasnbHbIX 1 06beKTHI
BUPTYasbHbIX
06bekToB
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Monyuyenne OKCKYpCoBOAbI, MHTepaKTuBHbIE UckntountenbHo

MHpopmaLuum NOACHAOLLME noackasku, 3D yepes nosiHoe
marepuvansl n300pakeHus, norpyxeHue B
(TEKCTOBLIE MNakaTtbl, BUAEO, BUPTYanbHbIA MUP
OTUKETKM, KapThl, aHUMaLMOHHbIE

$OT0), KBECTHI U AP.  POJSIUKH,
nrpoduKaumna u ap.

HocTynHocTb aAnA OrpaHuyeHa Monyyenune UckntountenbHo

pur3nyecku OOMNOJSTHUTENBbHbIX yepes nosHoe

OrPaHUYEeHHbIX NoAen BO3MOXXHOCTEMN, norpyxeHue B
yacTuyHoe BUPTYyanbHbIA MUP

norpyxeHue B
BUPTYasbHbIA MUP

®uHaHcoBble 3aTpatel  Het CpeaHue Beicokue
Ha nporpaMmb 1
o6opyAoBaHue

HemanoeaxHo, uto 6naroaapsa AR nocetutens nepectaeT ObiTb MACCUBHLIM 3pUTESIEM U aKTUBHO BOBIEKAETCA
B MPOLIECC O3HAKOMIEHWA C 3KcmosuuuamKM. MobunbHoe YCTPOWCTBO MO3BOSAET M3MeHATb yron o63opa,
nepexntouatbCa Mexay pasiuyHbiMM 0o0bekTamu, 3ajaBaTb Te WM MHble mapamMeTpbl AN WCCeAoBaHus,
[06aBnaTb U yaansaTb SMEMEHTHI, yNpaBATb CKOPOCTLIO aHUMaLMK 1 T. 4. Kaxablid roa nporpammbl A0MOSTHEHHOM
peanbHOCTH COBEpLUEHCTBYIOTCA. TaK, WCMONb30BaHWE OKKMO3MW  (3acfioHeHWe Janblue  PacnosioKeHHOro
BMPTyasibHOro o6beKTa Bnmike pacnosioXeHHbIM pearnbHbiM 06bekTom (Okkntosud, 2020)) No3BONAET ynpaBnATh
BUPTYasnbHbIMK 0O bEKTaMU B peasibHoM npocTpaHcTee (Google nokasan HoB NOMHEHH anbHOCTb, 2020).

Mcnonb3oBaHWe WIpoBbLIX 3MEMEHTOB B BOTAHWMYECKMX SKCKYPCHUSAX C AOMOSIHEHHOW PEeasibHOCThIO MOXET
npuBrieYb B BoTaHUYECKUE cabl MOMOAYI0 ayAUTOPUIO — LLUKOSIbHUKOB WM CTYAEHTOB, KOTOpble Haubonee akTUBHO
UCTIONb3YIOT CMapTdOHbl M nnaHweTtbl. B Gyayuwiem npodeccus SKCKYpcoBOAa MOXET NEPEMECTUTbCA B
BUPTYasibHOE MPOCTPAHCTBO M, BMECTO COMPOBOXAEHWUS 3SKCKYPCAHTOB, 3KCKYPCOBOAbI CTaHyT paspabartbiBatbh
TEXHUYECKME 3aaaHuA ANnA NporpamMmM AOMOSHEHHOW peanbHOCTW. A mocetuTenu B0TaHWMYECKUX CadoB CMOrYT
nosyyatb BCHO HEOOXOAUMYHO MHMOPMALUI0 CAMOCTOATENIbHO, MOCMOTPEB HA PACTEHUE UMK STUKETKY C MAPKEPOM.

BoTtaHuuyeckun mysen

O6bluHO npu OBOTaHMYECKUX Cadax WMMelTCA My3eW, B KOTOPbIX BbICTABMAOT Haubonee WHTEpPecHble
3KCMOHATLI: MIoAbl WM CeMeHa pPeaKUX PacTeHWW, ChuMbl CTBOMIOB, MpeAMeTbl HapoAHbLIX MPOMLIC/IOB U
nepepaboTKW PacTUTENBHOMO ChIpbA.

BusyanbHO 3TW BbICyLLEHHbIE, 0OeCLBEeYEHHbIE 3KCMOHAThl BbIFMAAAT HEAOCTATOYHO NpuBReKaTesnbHo. Ho
BO3MOXHOCTH AOMOMHEHHOW peanbHOCTY MOryT MOBEpPHYTh Bpemsa BCNAThb. Toraa ¢ moMoLbio 3D Mbl YBUAWM, Kak
HEB3PAYHbIA  CMOPLUEHHBIA MMOA  3aHOBO  HAMOMHAETCA  «KM3HEHHBIMM  COKaMu», NpUOGpeTaeT  CBOH
nepBoHavyanbHyt0 GOpMy M LBET, a ecfiM MPOLecc He OCTaHaBiuBaTb, TO MOA YMEHbLUMTCA B pasmepax M
npeBpaTUTCA B NpPeKpacHbli LBeToK. Habniopatenb AONOMHEHHOW peanbHOCTU CMOXET CaMOCTOATESIbHO
perynuMpoBaTb BOCMpPOW3BEAEHWe BCEro mpouecca B Ty WX APYrylo CTOPOHY U JaXe YCKOPUTb XO4 BPEMEHH.
Jpyrim npMMepoM MCnosib3oBaHUA AOMOMHEHHOW pearibHOCTU MOXET OblTb 3MU304 U3 XWU3HU MypaBbeB, KOTOPbIE,
3alMLlan CBOe pacTeHWe-AoM, OoptoTcA C KOHKypeHTamu. BeposaTHO, Npu MCMONb30BaHWW  AOMOSHEHHOW
peanbHOCTU 3P deKTHO OyayT BHIFMAAETb NAOAbl, PACNPOCTPaHAEMble BO3AYLIHBIMA MOTOKAMW W MMaBHO
Kpy’Kallueca B BO3LyXe, MOAXBAYEHHbIE UIITHO30PHBLIM BETPOM.

B kauectBe npumepa npuBeaemMm CMWTCOHOBCKMWA My3€i, KOTOPbIA ANfA CBOEW SKCMosuuuu paspabdoTtarn
NPUNoOXeHne [OMOSIHEHHOW peanbHocTM — «Skinand Bones», rae peanusoBaHa BO3MOXHOCTb YBUAETb
usoBpaxeHune pbibbl, HaBeaA MOOBUNBLHOE YCTPOMCTBO Ha ee ckeneT (puc. 9) (A Hall Through New Eyes, 2020).
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Puc. 9. Priba-meu B CmutcoHoBckom My3ee (CLLIA) — ckeneT B 3KCnosuLuu v xuBan pbi6a B A0MOSIHEHHOW
peanbHocTu (A Hall Through New Eyes, 2020).

Fig. 9. Swordfish at the Smithsonian Museum (USA) — a skeleton on display and live fish in augmented reality (A
Hall Through New Eyes, 2020).

Co BpPeMEHEM, B KaXXAO0M 60TaHWUYECKOM My3ee noABATCA CBOW noAxodbl K UCMNOSb30BaHUO BO3MOXHOCTEWN
AOMOJTHEHHOM peanbHOCTU, 4TO MNO3BOJIUT MNOCETUTENIAM [MO-HOBOMY B3M1AHYTb Ha XOPOLUO 3HaKOMble
pacTuTesibHble 3KCNOoHAaThI.

OTUKeTMpPOBaHUEe pacTeHUN

STMKeTMpOBaHMe paCTeHMVI HeobxoaMMO AnA nony4yeHua OCHOBHOM MHOOPMALUN O KaXXAOM KOMNEKLUOHHOM
SK3eMnndpe. OO6bIYHO Ha BCTaB/EHHbIX B FOPLLUOK 3TUKEeTKax Ha PYCCKOM A3blKke U NaTblHU YKa3biBaeTCA CEMEWNCTBO,
BunA, MECTO npouspactaHnua U npoucxoxageHme AaHHOro aKsemnidpa. JlononHuTensHo B HOMepe 3TUKEeTKU MOXXHO
yKasaTtb QR-koa, B KOTOPOM 3allMdpoBaHa CCbhl/iIka Ha KOIMYECTBO SK3EMIMIIAPOB, MHBeHTaprIﬁ HOMep,
AOMNOSTHUTENTbHOE ONncaHue, B TOM YUCIe, CCbINIKKM Ha cTaTbl, GOTO UK BUAEO. QR-koAa cunTbIBaeTcA npu nomoLyu
cneyuasibHOro NnpuUnoXeHud, KOTopoe nepeHanpaBnaeT nojib3oBartesiad Ha pecypc, 3aK0£I.V|pOBaHHbIF1 B CCblJIKe.

BepoAtHo, MoxHO OyAeT caenatb HECKOSIbKO PEXMMOB BOCMpOW3BeAeHuA. Tak, B OAHOM pexumve OyayT
oToBpaxaTbcA OCOBEHHOCTW pasBWUTUS pPacTEHMA OT CEMEHW JO MIOAOHOWEHUA, B APYrOM - YCNOBMA
npouspacTaHua (B TEHW WM Ha COJSIHUE), B TPETbEM - COMyTCTBYHOLUME OUOTUYECKUE aKTOpbl (Hampumep,
OnbIMUTENW, CUMOUOTUYECKUE MAPTHEPLI MM naTtoreHbl). [lonofHeHHas peanibHOCTb MO3BOMWT Y3HATb, Kak
BLIMMAAAT UBETYLME WK NIOAOHOCALLME PACTEHUA, KaK MOXET OTPasuUTbCA Ha UX BHELUHEM Buae 6oriesHb Wnv
HecOanaHCMpPOBaHHOCTb MUHEPAITBHOIO MUTAHWA U T. 4.

Fepbapuii

TexHonorna AR JaeT BO3MOXHOCTb COCTaBNATb BUMPTYyasibHbIM repOapui, KOTOpbIA NWULLIEH BCEX HeAOCTaTKOB
peanbHoro repbapusa — rPOMO3AKOCTU U TPYAHOCTHU XpaHeHus. HemanoBaxHO W TO, YTO AOCTYN K BUPTyasribHOMY
rep6aputo, B OTNiMuMe OT peanbHOro repbapus, MOXHO MonyyuTb B Noboe Bpemsa W B NoOOM MecTe, rie ecTb
foctyn K mobanbHoi cetTh. EAMHCTBEHHbIN HEOBXOAMMbIA WHCTPYMEHT ANA 3TOr0 — MOOWIIbHOE YCTPOMCTBO.
JonosnHeHHas peanbHOCTb ANnA repbapHbix 06pasLoB NO3BOIUT MOAENMPOBaTb BHELLHUI 0OMMK XMBbIX PacTEHUN B
uBeTe M B o6beme, NPUOIM3UTL U PACCMOTPETb PasfiMyHble YacTW NoA pasHbiMU pakypcamu. Kpome Toro, B
YCNOBWAX AOMOMHEHHON peasibHOCTU MOXHO CPaBHUTb ONIM3KOPOACTBEHHbIE BWAbI Mexzay coBoW U B YCNOBUAX
BUPTYyarnbHOW cpeabl pacCMOTPETb OTIIMUYUTENIbHLIE OCOBEHHOCTHU.

JononHeHHanA peanbHOCTb ANA UHAUBUAYAJIbBHOIO Nosib3oBaTtena

Kak ynomuHanocb Bbille, OCHOBHOW MPWUHLUMM paboTbl AOMOSIHEHHOM peanbHOCTW — 3TO HAaNOXEHWE CrloA
ZOMNOSIHUTENBHON MHPOPMALMKU Ha CyLLEeCTBYIOLLYIO peanbHOCTb. MHdopMauuda, HakonneHHaa B 60TaHMYECKOM
cany, MoOXeT ObITb pasfnMyHOM M NpeaHasHayaTbCA A pasHbiX KATEropui nosib3oBatenen - noceTutenen (Aetw,
MOAPOCTKKU, B3POCIbIE), TEXHUYECKOTO MepcoHana, Hay4HblX COTPYAHMKOB. COBPEMEHHbIE TEXHOMOMU MO3BOMAT
co3gatb MHTEPECHbIM KOHTEHT ANA KaXAOM KaTteropuu nonb3osatenev. Hanpumep, yxe ceddyac MOXHO
ucnonb3oBaTb npunoxeHne ana  cvaptoHoB «WallaMe». [lonb3oBatenu mMoryT cdoTtorpadumpoBatb
MOHPAaBMBLLEECA UM PaCTEHUE UMW KOMMO3WULMIO U A06aBUTb Ha HWX Haanucu, doTorpadun Unu pucyHku. MNocrne
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TOro, Kak coolLieHne OyneT co3paHo, oHO OyAeT MPYBA3AHO K KOHKPETHOM TOYKE C MOMOLLbHO FeosoKauuu u
OCTaHeTCcs BUAWMBLIM HE TOMbKO Ha Balem cmapTdoHe, HO U Ha MOBMNBHOM YCTPOMCTBE APYroro MOAMMCYMKA
npunoxenua «WallaMe», ¢ kotopbiM Bbl x0TUTe noaenuTbCcA 3TOoW MHPopMauuen. Ucnonb3ys npunoxeHue
«WallaMe», MoXHO cosaaBaTtb BWPTyanbHble 3TUKETKU (Haanucu) Kak Ha dotorpadun Wollemia nobilis wn3
aKkcnosuuun MaeHoro 6oTtaHuyeckoro caga PAH (puc. 10). MNpunoxeHue «WallaMe» Takke ucnonb3yetca Anf
co3aHnA unodpoBbIX rpaddUTH M AnA BeckoHTakTHoro obmeHa cooblieHusamu (JononHeHHan peasibHOCTb B
obpasoBaHuy..., 2019).

Puc. 10. dpeBHee xBoMHoe aepeBo Wollemia B akcnosuuymn HoBoin ¢poHA0BOM opaHxepeun 'naBHoro
6oTtaHnueckoro caga PAH ¢ BMpTyanbHOW STUKETKOM, CO34aHHOM C MOMOLLLO NpunoxeHua «WallaMe».

Fig. 10. Ancient coniferous tree Wollemia in the exposition of the New Stock Greenhouse of the Main Botanical
Garden of the Russian Academy of Sciences with a virtual label created using the WallaMe application.

Ina nocetutenei opaHxepeu 6yayT paspaboTaHbl KBECThI MO MHTEPECYHOLLEN UX TeMaTUKe. [leTh yBUAAT CBOO
ZIOMOJTHEHHYHO PearnbHOCTb, HAaMOTHEHHYIO 6aB04YKaMm U MySBTUMIIMKALMOHHBIMW FepOsiMU, KOTOPBIE PACCKasbiBatoT
006 MHTepecHbIX pacTeHusx. MoapocTkam OyaeT npeacTaBrieH GaHTACTUUYECKUIA KBECT, rae OHu OyayT XOAUTb Mo
fiecamM 3MoxXv AMHO3aBPOB MM MO 3eMHbIM naHawadTam ganekoro Oyayulero. Bspocnble mocetutenu cmoryT
NMOCMOTPETb, K NPUMEPY, Ha TO, KaKk AenatoT BOSIOKHO U3 arasbl.

HayuHble COTPYAHWKM YBUAAT NPOUCXOAALLME C PACTEHUAMU U3MEHEHMA B peasibHOM BPEMEHM, YBUAAT, YTO
NPOMCX0AWT Npu KonebaHuAx TemnepaTypbl UKW YPOBHA OCBELLEHHOCTU. Boare Kaxaoro pacteHus MoxHO Byaet
OCTaBUTb «BUCALLME B BO3AYXE» PEKOMEHZAL MM MO YX0ay, HAMOMUHAHWUA UMK OTYETHI O NPOBEAEHHbIX padoTax.

PaccmatpvBas [OMOSHEHHYO peanbHOCTh B paspese 00pas3oBaTenbHOM AEATENbHOCTH, crieayeT OTMETWTb
BapuaTuBHOCTb AR-KOHTEHTa, KOTopasd Mno3BOMAET ajanTMpoBaTh OOyuyarolMi Kypc CcorflacHO BO3pacTy,
crneyuanvaaynv v ApyruM 0CoBEHHOCTAM yYEHNYECKUX Fpy .

JlononHeHHasn peanbHOCTb BO BCnomMoraren bHOW AEATEeNbHOCTH 60TaHNUECKUX cagos

MOMUMO OCHOBHBIX (YHKLMIA KOSMIEKLMOHUPOBAHUA, M3YYeHUA U COXpaHeHUs OO0TaHWUUYECKUX OOGBHEKTOB,
6oTaHMYeckue calbl UMEIOT U HEKOTOpble AOMOMHUTENbHbIE (PYHKUMKM — pasBrekaTesnbHble, obpas3oBaTesbHble,
OCYLLECTBNAOT peanu3auyuio pacTeHUn U MevyaTHOW MPOAYKLUMK, a Takke HecyT peKpeauuoHHYH Harpysky. OTu
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cdepbl AeATENBHOCTH TAKKE HY)XAAIOTCA BO BHEAPEHUU COBPEMEHHBIX TEXHOMOWiA (Tabn. 4).

Ta6nuya 4. Ucnonb3oBaHWe AONOSIHEHHON PeanbHOCTH BO BCMOMOraTebHOW AEATENbHOCTH
60TaHUUYECKUX cCanoB

Table 4. The use of augmented reality in supporting activities of botanical gardens

Cdepbl gononHutenbHon Knrouun ana PesynbTarhl

AEeATeNbHOCTU aKTMBaUUKU

Passneuyenve Mapkepsl, PasBunTne MrpoBoro KOHTEHTa — Urpsl B
n3oBpaxeHus, peanbHOM BpeMeHH, kBecTbl. Myseun
reonoxkayua Z[ONOSIHEHHOW pearibHOCTH

Ob6paszoBaHue Mapkepsl, OpraHv3auuna KypcoB U NMPaKTUYECKMX 3aHATU
n3o0BpaxkeHus, C UCNOSIb30BAHMEM TEXHOMOMMI AOMOSTHEHHOM
reonokaums. peanbHOCTH

BsaumoaevicTteue ¢
3D obbexkTamu

Mpoaaxa Mapxepsl, ConpoBoanTenbHble 3TUKETKU C
dusnyeckune pacLUMpeHHbIMU PEKOMEHAALMAMM NO yXOAy 3a
00BEKTHI, pacTeHusamu. ConpoBoAnTENbHbIE
MMNOCKOCTH, n3oBpaxeHna pasHbix ¢pas pasBUTUa
reonoxkauuv pacTeHuit. N306pakeHus pacTeHUi B

UHTEpbepe

Peknama Mapkepbl, AduLumn, BykneTsl, NOCTePbI C NPEACTOALMMU
du3snyeckune MEPONPUATUAMU
00BbEKThI,
MMNOCKOCTH,
reoniokaymu

3aknioueHue

B ctatbe ynomsaHyTa NuWb Manas Y4acTb COBPEMEHHbLIX TEXHOMOIMMUM, KOTOpblE MOryT ObiTb MCMOMb30BaHbI B
pabote 6GOTAHWYECKUX CaA0B B HACTOALMW MOMEHT. [0BOpPA O LUMPOKMX BO3MOXHOCTAX M AOCTOMHCTBAX
CMELLAaHHOW U BUPTYyasbHOM peanbHOCTHM, HENMb3A He YNomAHyTb M 00 Mx HeaocTatkax. Mpexae Bcero, cneayet
OTMETUTb HECOBEPLUEHCTBA COBPEMEHHbLIX MOOWIIbHBIX YCTPOMCTB M NPOrpaMMHOr0 06ecneyeHns, KoTopbie noka
eLle He No3BOMAKT A0CTMYb 3P PEKTA NOMHOro norpyeHus. Ewle ogHa npobnema cocTonT B TOM, YTO paspabdoTka
KOHTEHTa TpebyeT 3HaUMTENbHbIX (PUHAHCOBLIX, YEIOBEYECKMX M BPEMEHHbIX pecypcoB. [nA nonb3oBaTend
CYLLECTBEHHLIM HEOCTATKOM ABMIAETCA HarpysKa Ha HepPBHYH CUCTEMY W opraHbl 3peHus. Kpome Toro, obpalyanch
K yXe rOoTOBbIM pecypcam, YenoBeK NuLIaeTcA BO3MOXHOCTM CaMOCTOATENbHO cobupaTb M aHanu3upoBaTb
JaHHble, BcA MHPOPMALMA NPUXOAUT K HEMY Y)Ke KeM-TO 06paboTaHHaA U cUcTeMaTU3UMPOBaHHas, B BUAE NPOAYKTa
Yy)KOro CO3HaHWA.

OZHaKo ¢ yyeToM BCE BO3pacTatoLen posiv CMELLaHHOW U BUPTyaribHOW peanbHOCTH B MOBCEAHEBHOW XU3HM,
yBENMUMBAIOLLIErocA MHTEPECA MHBECTOPOB U NOJSIb30BaTENEN K BUPTYasibHOMY OOLLEHUIO C XXUBOW NMPUPOAOH, ECTb
OCHOBaHWA cYnTaTh, YTO B BIMKaMLLEE BPEMA CNPOC Ha MCMOSIb30BaHKE NOAOOHEIX KOHTEHTOB TOMBKO YBETMUKTCA.
BHeapeHWe TEXHOMOrWM AOMOMHEHHOW peanibHOCTU B BOTaHWMYECKMX cadax MO3BOSMUT CYLUECTBEHHO YNyuyuTb
HayyHyto, oBpasoBaTesibHyl0, SKCKYPCMOHHYIO paboTy, YMeHbLUMTb Tpydosatpathl. Padota ¢ ouudpoBaHHbIM
rep6apuMemM paclIMpUT YMCNO nonb3oBatenen M obneryut obMeH repbapHbLIMU NIUCTAMU MEXAY Hay4HbIMM
yupexaeHusamMiu. Ha HoBbIM ypoBEHb MOAHUMETCH Takke padoTa 60TaHUUECKUX My3eeB, KOTOPbLIE CMOrYT BKIOUNUTb
B CBOM (OHAbI He TONbKO peanbHble, HO W BUpTyasbHble 00pasubl pacTUTeNbHbIX 0OBLEKTOB. Kpome Toro,
ZOMNOSIHEHHAA peasibHOCTb NMO3BOMMT MO-APYroMy B3rAHYTb Ha 0OpasoBaTesibHyt0 posib B0TaHUUYECKUX CaaoB Kak
COTPYAHWKAM, TaK M MOCETUTENAM, CYLIECTBEHHO PaCLUMPWUTb ayAUTOPUIO MyTeM MNPWBIIEUYEHWA COBPEMEHHOrOo
MOJI0A0r0 MOKOMEHHS.
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