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BBeaenue

B cOOTBETCTBUU ¢ TpeOGOBaHHUSAMHU (e/IepabHOTO roCy1apCTBEHHOTO 06pa30BaTeIbHOTO CTaH1ap]
BHEYPOUHAs JEATENBHOCTD SBJIACTCS HEOTBEM/IEMOi 4acThio 0GPA30BaTENBHOTO MPONECca B IIKOJ
OcOGEHHOCTBI) TAHHOTO KOMIIOHEHTa 00pa3oBaTe/bHOIO MHpouecca SBISIETCSA, C OJHOH CTOPO
[IpeaoCTaBIeHHe 00YIaOUMMCS ITHPOKOTO CIEKTPa BO3MOKHOCTEH JUIsS PA3HOCTOPOHHETO Pa3BUT ’
KOMIIETEHIH, C JPYroil CTOPOHBI, CaMOCTOATEILHOCTH 06pa3oBaTeIbHON OpraHu3auli B nporiec
HaroJIHEHHs BHEYPOUHOI esTeIbHOCTH KOHKPETHBIM COACPIKAHUEM.

B macrosiiee BpeMmsi 0OIIECTBY HEOOXOZMMA JIMYHOCTB, crocoOHas CaMOCTOSTENbHO CTaBHTH,
yueGHbIE 1€/, IPOCKTHPOBATH TyTH HX Pealu3alliii, KOHTpOIMpoBath M OILIEHMBATH CBOM JIOCTHIKCHUS,
paboTaTh ¢ PasHBIMH MCTOYHUKAMH uH(pOPMAIUH, OLEHMBATh UX M HA STOH OCHOBE (popmypoBaTh
COGCTBEHHOE MHEHHE, CyXKICHHE, OLCHKY. COBPEMCHHbIH HENTOBEK JOJDKEH OpHEHTHPOBATHCS B
OKpYXAIOIleM MHpE Kak CO3HATe/IbHbIA CyOBEKT, aleKBaTHO BOCTIPMHMMAIOIIMH MOAB/ICHHE HOBOTO,
yMeIONuH OPHEHTHPOBATHCS B OKPYKAIOUIEM, IOCTOAHHO M3MEHSIOIEMCs. MUPE, TOTOBbIH HEMPEPLIBHO
YUHUTBCS.

CKOpOCTh Pa3BUTHSI MaTEPUANIBHBIX, HH(OPMALMOHHBIX U COLHATBHBIX TexHOIOrHit Bo Beex cdep
JH3HM OOIIECTBA CTPEMHTENbHO pacteT. [lnsi pa3spaGOTKH M MCHONB30BAHMA HOBBIX TEXHOJIOTNYECK]
NPUHIMIOB ¥ TEXHONOTHH HEOOXOMUMBI ~ ONPEICICHHbIC MOJEMM MBIIUIEHUs W TOBEIEHE
(TeXHONOTHYECKAs! TPAMOTHOCTh 1 M300peTaTebHOCTB), KOTOPbIE, KaK MOKA3bIBACT OMBIT MHOTHX C
OpMHUpYIOTCSI B IIKOJIHHOM BO3pAcTe. e

JHTepech! HAlleH CTPaHbI HA JAHHOM OTale PasBUTHA Tpebyrot, 4To0B 0c060e BHUMAHHE ObL10]
opaleH0 Ha OpPHEHTALMIO OOydaloumwXxes Ha HEKEHEPHO-TEXHUYECKYIO  [ICATENBLHOCTD B chepe
BBICOKOTEXHOJIOTHYHOr0 MPOM3BOJACTBA. B COOTBETCTBHH C Konmenuueil pa3sBUTHSA TEXHOJIOIMYECKOTO
o6pazoBanus B cHcTEMe OOLICrO oGpasosanus B Poccuiickoii Pesepaluyn B COACpHaHHE y4eOHOro
[peMeTa TEXHONIOTHA BIUTIOUAIOTCA HOBBIC HANPaBJICHIA JesATEeNPHOCTH TaKHe KaK Smart-TeXHOJIOTHH
(TAKMX KaK HCKYCCTBEHHBIH MHTEIUIEKT, BUPTyalbHAs U IONOIHCHHAA peanbHOCTh, 3D-Tieuarh, HHTEPHET
petreit). IO MO3BOJSET MEPeTH K 00YYEHHUIO, KOTOPOE afaNTHPyCTCA o7 0COOEHHOCTH MIKOJIBHUKA, K
BBICTPOHTB JUISl HETO MHIMBUYIbHbIH o06pa3oBaTebHbIH TPEK. i

BueypouHas J€SATENbHOCTh  KaK HeoThbeMJIeMblii  KOMIIOHEHT —00pa30BaTebHOr0  HPOLECE
NpU3BAHHBIL  PACIIMPUTE BO3MOXKHOCTH 06111e06pa30BaTEIbHOM  OpraHu3auy Ul (bopmupoBaH]
HEOOXOIMMBIX ,CETOIHAIIHEMY BBITYCKHUKY KOMIIETEHIMH, CO3/1aeT 0COoObIE YCIOBHA JULI paciupeH:
jocTyna K I00albHBIM 3HAHUSAM M uH(OpPMAIUH, OIEPEeKAIOMEro OOHOBICHM  COACPK 1
0Gpa3oBanus B COOTBETCTBHAM C 3a/1a4aMHu NEPCHICKTHBHOIO pa3BUTHS CTPAHBL.

XoTs, BHPTyalbHas PEabHOCTb €IIe HE CTala YacThio Hallel JKU3HH, HO YiKe 00OCHOBBIBACTCH
cepe obpaszoanms. [1ocMOTpETh, KaK yCTPOCH OpraiimsM yeJIoBeKa, YBHETH IIPOLECC CTPOUTEIBCTB!
3HAMEHHTBIX COODPYKEHUH, COBEPIIMTH HEBEPOATHOE IyTCIICCTBHC H MHOTOE JIpyroe, CErojias Mory
C/leaTh JeTH ¢ MOMOIIbIO IIIeMa BUPTYalbHOH PealbHOCTH, cMapT(OHa H CHENHATBHOI0 MOOHILHOL
[PUIOKEHHS.

CTOUT OTMETHTb, YTO COBPEMEHHbIC MPUJIOKEHHS M TauKEThl HE CMOTYT 3aMEHHMTh IIKOJIbHHIKA
yueOHMKH wid paboTy B Kiacce ¢ NPEnoJaBare/eM. OjHaKo NpUMEHEHHE COBPEMCHHBIX TEXHOJIOTHY
Takux KaKk BHPTyalbHas M JIONOJHEHHas peatbHOCTL B oGyuenun cnocoberpyer Gosee riryGoKoM
[OrPYEHHIO B [IPEAMETHYIO 00/1aCTh 1 MOBBILIACT B Pa3bl spdexTuHOCTS 06yueHns. Beib, KaK H3BECT ‘
YTO KOTI/1a YEJIOBEK MHUIIET, TO OH 3allOMUHACT 20% oT Bcero 00bemMa HH(POPMALUK, KOrja roBOpUT — 3
a Korja jienaet, To B mamsatu octaercs 80% HOBBIX JIAHHBIX.

BupryanbHas W JONOTHEHHAs PeabHOCTh MO3BOJIAIOT ACTAM OJIyYUTh HOBBIH OIIBIT CHMYJISAL
TIpHpaBHUBAETCA K NEHCTBHSM, @ 5TO O3HAYACT, 4TO rexHonorni VR caMbIM TONOKHTENBHBIM 00pa3
BIMSIOT HA 3aMOMUHAEMOCTh IIKOJNBHOH HMHOpMAIMK A AeiaioT obyueHne yBJIEKaTeIbHbIM

5} HEKTUBHBIM.
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Mosicuenue. HoBble HanpaB/IEHUA: IOHATHE BinyaJleoﬁ peanbHOCTH

VuursiBas coepkanue KOHUENIMN PasBUTHS TEXHONOTHIECKOro obpazoBaHus B cHcTEME OOLIEro
obpazosanus Poccuiickoit deziepauu, e 0co60e BHUMaHHE Y/IEISeTCsl CHCTEME B3IJIA10B Ha OCHOBHBL
upoGrieMb, Ga3zoBble NPHHUMIBL, LENH, 3aJa4d W HOBbIC HANpPABICHHA Pa3sBHTHS TEXHOJIOIHYECKOT
o6pasoBanus, MPOrpaMMbl BHEYPOUHOH JEATENbHOCTH MOTYT ATk MEPOYAKIINE BO3MOXKHO
oGyuarommmcs s JOPMUPOBAHUS HEOOXOUMBIX CCTOMHS KOMIIETEHIWi B 3Toi obacTu. OcBoeHne
i AR TexHONOTrHil — 5TO HOBBIH MOIIHBIA 0OPA30BaTEIbHBIH HHCTPYMEHT, KOTOpBIi MOXKET TPHUB
IIKOJTGHAKY TIPUBBIYKY HE HCIIOIB30BaTh TONBKO OTOBOE, HO W FCHEPUPOBATE € [1OMOILBIO KOMITHIOTE
TPEeXMEpPHYIO CPelly, ¢ KOTOPOii MOJb30BaTe b MOKET B3aMMOJICICTBOBATH, MOJHOCTHIO W YaCTHYHO B
HeE TOTpYkasich. DTH TEXHOJOTHH MO3BOJSIOT PasBUBATH MEKIUCIUILTMHAPHBIC CBA3H, OTKPBIBAIOT
UHPOKHE BO3MOXKHOCTH ISl IPOCKTHOTO 0GyueHH s, YIaT caMOCTOATETbHOH TBOPYECKOH paGote. Bee aTo
CMOCOBCTBYET PasBUTHIO JIMYHOCTH, (DOPMHPOBAHHIO TBOPYECKOTO  MBILLICHH, npodeccHoHanbHOH
OpMEHTAINK Y4alliXCcs.

YHUKAIBHOCTH panpasnennit VR u AR TexHonoruii 3akmo4acrces B BO3MOYKHOCTH OOBEIMHUTE
KOHCTPYHPOBAHHUE, MOJIENIMPOBAHHE 1 POrpaMMHUPOBAHHE B OXHOM KYpPCe, HTO CIOCOOCTBYET HHTErPALIHH
sHapwit o MH(OpPMATHKE, MareMaTHke, (u3UKe, eCTECTBEHHBIM HayKaMm ¢ pa3sBUTHEM HIKECHEPHOI(
MBIIIIEHHS, Yepe3 TEXHUIECKOE TBOPUECTBO.

BocTpeGoBaHHOCTh  M3ydeHHs — MHOOPMAUMOHHBIX — CHCTEM B NOHUMaHUH  HX
ABTOMATH3MPOBAHHBIX CHCTEM PabOTHI C uH(popMalyeii B COBPEMEHHOM HH(GOPMALOHHOM OOIIECT!
HEYKJIOHHO BO3pacTaeT. MeToLoNor s 1 TEXHONOIHH UX CO3/aHmi HAYMHAIOT MIPaTh POk, OIM3K !
obuieHayuHBIM TI0X0/IaM B TO3HAHMH U npeoOpa3oBaHKH OKPY)KAIONIEro MMpa. 10 06yCIOBIHBA
HEOGXOIMMOCTS  (DOPMUpOBaHUs 00Jiee TMOJNHOro MPEICTABICHAA O HUX M AKTYaJbHOCTb JaHHOH
o6pazopaTenbHOMN chepbl AeSTEILHOCTH. ¢

OnauMm w3 ToKasareneil  Oymyuiei npod)ecCHOHANBHON  MPUTOAHOCTH  CTAPIICKIACCHIKOB,
OPHEHTHPOBAHHBIX HA HH)KEHEPHO-TEXHHYECKHE BAIBI ICATEILHOCTH. [LIKOJILHUKH MOTYT IO3HAKOMHUTHCH
C HCIIOIb30BAHMEM TPEXMEPHOil rpaduKy M aHMMAIMH B PA3/IMYHBIX OTPACTAX H cepax AeATENIbHOCTH
COBPEMEHHOTO 4elOBeKa, C TMPOLECCOM TMOrpyKeHHs B BHPTyAILHBIC MHpBI, IOPOii MPEBOCXOIAIIAX
peanbHbI MU 110 KaYeCTBY MPEICTABICHH rpaduucckoit uHdopmanuu. He cekpet, 4To cpeu yuamuxes
ONYJIAPHOCTh MHKEHEPHBIX, U, TeM Goliee, pabounx npodeccuii nagaer ¢ KaXk/apM roI0M. |

Jlst peanusanuu Hanpapienuit: VR 1 AR TexHoJIOTHii B paMKax ydeOHOro mpeaMera nHpopmar
He OTBOAMTCS BpeMeHH. M 3/ech Ha IOMOIIb TPUXOAUT BHEYPOUHAT JIEATENILHOCTh. DTO  HH
BO3MOYKHOCTH OPraHHU3aliy y4eOHOTO BPEMEHU: TPA/IHIHOHHLIC JIMHeiHbIe ¥ HOBBIE HelHHEHHbIE (op
opraHu3alEM KypcoB, ydYacTue B MrpOBOii, TBOPYECKOH M KOHKYPCHOH JeATEIbHOCTH, pabora’
Pa3HOBO3PACTHBIX TPYIIIAX € YIETOM UHTEPECOB H criocoOHOCTEl 00yUaroIHXCs. A

BupryajibHasi PeajbHOCTb — 5TO FeHepupyemas ¢ TMOMOIIBIO KOMIIbIOTEpa TpeXMepHad cpena,
KOTOPOIi MOJTH30BATENh MOXKET B3aHMOIEHCTBOBATD, MOMHOCTRIO HIH YaCTUYHO B HeE MOrpyKasch. [3]

Csoucmea VR

ITonubii HAGOP BCTPETUTH MOXHO PEKO, HO HIDKE NCPEHMCICHBI TC 0COGEHHOCTH, Ha KOTOPE!
HYKHO OPHEHTHPOBATLCS IPH CO3/1aHAN BHUPTYaJbHON PEaIbHOCTH.

o [IpaB10mo00Hast — MOJUIEPKUBACT Y MOJIb30BaTEIA O LICHAC peabHOCTH MPOUCXOASIIETO.

o MuTtepakTiBHas — obecreunBacT B3aUMOJIEILTBHE CO CPEJIO.

» ManmHHO-TeHepupyeMas — 6a3upyeTcs Ha MOLIHOM alapaTHOM obecreuyeH .

o JlocTymHas Ui M3ydYeHHs — HPEJIOCTABIAET  BO3MOXNHOCTR pceneaoBath 00k

JeTAIA3UPOBAHHBIA MUP. §
« Cosatorasi >GQeKT MpUCyTCTBUSA — BOBJEKAeT B NMPOLECC KaK MO3r, TaK H TENO TOJb30BATE
BO3/EHCTBYS HAa MAKCHMAIIBHO BO3MOXKHOE YHCJIO OPraHoB TyBCTB. :
Tunwvi VR
VR ¢ 2¢hghexmor noino20 noz2pysucenus
DTOT THI MOJPa3yMeBaeT HAMIHE TpeX (HaKTopoB:
1. [Tpasjono100Has CHUMYIALMA MUPa € BBICOKOM CTENEHBIO JeTalIN3alnu.
2 BEICOKOIPOU3BOIUTEIBHBIH KOMITBIOTED, CrI0cOGHBIH pacro3HaBaTh JEHCTBHUA M10JI530BATE]

H pearupoBaTh Ha HUX B PEXKHME PeabHOr0 BPEMCHH.
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3: CrieranbHoe  000pYIOBaHHE, COEMHEHHOE C  KOMIBIOTEPOM, KOTOPOE obecreurBg
3¢ ekt NOrpyKeHNs B ITPOLECCE HCCIE0BAHUA CPE/IBL. O HEM MBI 4yTh M03XKE IOrOBOPHM 604
110ApoGHO. Y
VR 6e3 noepycenus _
He Ka)kIOMY M He BCErJa HeOOXOMUMO MOJIHOE NOTPYKEHHE B aIbTEPHATHBHYIO peanbHOCTb. K THILY, |
«6e3 TOrpyKeHHs» OTHOCATCS CHMYJISAIHK C KAuYeCTBEHHBIM M300PaKEHUEM, 3BYKOM H KOHTPOILIEPAMH, Bii 3
H/eate TpaHCIMpyeMble Ha IUPOKOpOpMaTHBIi okpaH. Takke B 5Ty KaTErOpHIO MOMANAIOT TAKAE MPOCKTEL,
Kak apxeonormyeckue 3D-pEeKOHCTPYKIHMM JPEBHHMX MOCEIEHUH WM  MOJCTH 3mauuit, KOTOphIE '
apXWTEKTOPbI CO3IAIOT [Ulsl IEMOHCTPAIMK CBOCH paboThl KIUEHTY. Bce mepednciieHHbIe BBIIIE MPUMEpBI. -
He OTBeyaloT craHapraM VR B IOJHOH Mepe, HO il03BOJIAIOT IPOYYBCTBOBATH MOJIEIMPYEMBblii MUp Hay
HECKOJbKO YpOBHell TyyGke, 4eM Jpyrue CpeicTBa MyJIbTHMENUa, a MOTOMY NpHIHCIAIOTCA
BUPTYaIbHON PealbHOCTH.
VR ¢ cosmecmHnoti ungppacmpykmypou
Cioza MOKHO OTHECTH «BHpTyalbHbie Mupbl» Bpoae Second Life i Minecraft. EauHcTBeH]
CBOJCTBO M3 IEPEUYMCIEHHOTO BBIE, KOTOPOTO MM HE XBATA€T JUIA IOJIHOTO KOMIIEKTa — o313
>{dexTa TPUCYTCTBAS: TAaKMe MHPbI HE OOCCHEYMBAIOT TOJNHOTO MOTPYKEHHA. Tem He MeHee,
BUPTYaIbHBIX MHUPAX XOPOLIO MPOIHCAHO B3aMMOJCHCTBHE C JPYTMMH MONB30BATENAMH, HEro 4acTo HE:!!
XBaTaeT MPOJIYKTAM «HACTOSMIEH)» BUPTYAIbHON PealbHOCTH. ‘
BupTyasibHble MHPBI  HCIOJB3YIOTCS HE TONBKO B UrpoBOl  MHIycTpuu: Omarozaps TaKUM# | |
maropmavm, kak 3D Immersive Collaboration i1 Open Cobalt MOXKHO OpraHu30BbIBaTH padouue U
yuebHble 3D-IPOCTPAHCTBA — HTO HA3BIBACTCS «COBMECTHA pa6ota ¢ 3heKToM MPUCYTCTBHAN. 'S
Co3nanue BO3MOYKHOCTH OJHOBPEMEHHOTO B3aMMOIEHCTBHS B COOOIIECTBE M MOJIHOIO IOTPYKEHHA.
ceifdac SBISETCS OJHHM M3 BAXKHBIX HalpasieHnii passutns VR. !
VR na 6ase unmepHem-mexHono2utl
ClelHaIHCThl B 061aCTH KOMITBIOTEPHBIX HayK pas3paboTaiu crocod CO3/[aHus BUPTYAIbHBIX MU
B VHTepHeTe, UCnonb3ys TexHomoruio Virtual Reality Markup Language, aHalora4ayio HTML. Ona:
KaKkoe-To Bpema Oblma o0jeleHa BHAMAHMEM H CeHyac CUMTACTCs ycTapeBIlei, HO Y4YHT >'
Bo3pactarommii nutepec Facebook k VR, B Oyayiem BUpTyaibHas pealbHOCTh obeIaeT 0OCHOBBIBATHCS
TOJILKO HA B3aHMOJIEWCTBHH, HO U HA MHTEPHET-TEXHOJIOTHAX. l
Oénacmu npumenenus VR.

Obyuenue ;
VR HCroas3yeTes s MOJEIMPOBAHHUS CPE/Ibl TPEHHPOBOK B TEX 3aHATHSAX, B KOTOPLIX HeoOXoammar

npe/BapuTeNbHas MOATOTOBKA: HANPUMED, YNPaBICHHE CaMONCTOM, TPBLKKHA € NapaioToM M JaKe' '
oreparu Ha MO3Te. it
Hayxa .
VR 103B0/ISIET YIYUIIHT U YCKOPHTH HCC/IE/I0BaHAE MOJIEKYJIAPHOTO W aTOMHOTO MHDPA: TIOTPYKasiChy
B BHPTYAIBHYIO CPE/ly, YUCHbIH MOXKET 00palaThes ¢ YaCTHLAMH Tak, 6ynaro sto kyoukn LEGO. [3] 3
Meouyuna
Kpome momon B 0OYYEHHH XHPYProB, TEXHOJOTHA VR oka3bIBaeTCs MOJIE3HOH M Ha cami
ONepAlHAX: BPAY, MCIOIB3Ys CHENUaTbHOE O0OpYIoBAHHE, MOKET YHPaBIATH JIBIDKCHUAMHU poG
[10J1yYasi TP 3TOM BO3MOXKHOCTB JIyYIle KOHTPOJIMPOBATh MPOLECC. 3

IIpombluinennulil Ou3aun U apxumexmypa
BMecTo TOoro, 4tobbl CTPOMTH JOPOTOCTOANIME MOJIENIH MAIIAH, CaMOJICTOB W 3/1aHuil, MOXKHOJ

co3/1aTh BUPTYAJIbHYIO MOJIC/Ib, [103BOJIFIONIYIO HE TOJIBKO HCCIIeI0BATh IIPOCKT H3HYTPH, HO A IIPOBOAUTE, |
TECTHUPOBAHUE €TI0 TEXHUICCKUX XapaKTEPUCTHK. L%

Hepor u paseneyenus
Ha janHbii MOMEHT 5TO caMasi M3BECTHAs W caMasi IIMpOKas 0OJacTh HCIOJIb30BAHMS VR: croma '

BXOJISIT KaK UIPbI, TAK ¥ KHHO, BUPTYaIbHbIH TYPU3M U TIOCCIICHHE pa3THIHBIX MEpOIPHATH.

OHuM 13 HauGoee TOMY/ISPHBIX HAIPABICHKEH Pa3sBUTHS BUPTYAIbHOH 1 JIOTIOJTHEHHOW PeabHOCTH,, bt
apiseTcs obpasoBanue. CyIIECTBYeT MHOTO —pPasiM4HBIX BApPHAHTOB TPHMEHCHI COBpEMEHHBIXE
TeXHOJNOTHH B 5TOM O0ONACTM — OT MPOCTBIX WIKOMBHBIX TypoB mo Jlpesremy Erunty Ha ypo 2
reorpadui 10 OOy4eHHs CIECUMATHCTOB Ul pabOThl HA CBEPXCKOPOCTHOM MOC3/E W HA KOCMHYECK

CTAHIHH. ‘ ;




Jlocmouncmea ucnonvzosanus VR 6 obpazosanuu 3
Mcronp30BaHHe BUPTYAJIbHON PEaJbHOCTH OTKPBIBACT MHOTO HOBBIX BO3MOKHOCTEH B OOYUCHHH U .,
00pa3oBaHuM, KOTOPBIE CIMIIKOM CIOXHBbI, 3aTPaTHBI [0 BPEMEHH WM JOPOTH MPH TpajlHiHOHHE '
[ONIX0JIaX, €cli He BCE OJHOBPEMEHHO. MOXHO BBIIENUTH ISTh OCHOBHBIX JOCTOMHCTB NPHMEHEH
AR/VR Texnosioruii B 00pa3oBaHuH. -
Harasnocrs. Menonssys 3D-rpaduKy, MOXKHO JETATH3UPOBAHHO IOKa3aTh XUMHYCCKUE npoué‘i
BIUIOTH JI0 ATOMHOrO ypoBHS. IIpHdueM HHYTO He 3amperiaeT yrayOHThCs eme Janbiie u TI0Ka3aTh,
BHYTPH CaMOTO aroMa IPOMCXOJIUT JIEICHUE S/pa MEPE/ AACPHBIM B3PBIBOM. BupTryaibHas pealbHOl
CIIocoOHA He TONBKO JaTh CBEIECHHS O CaMOM SIBJIEHHH, HO U TPOJIEMOHCTPUPOBATE €ro € 0060l cTeneHp

JIeTau3alnun. 3
bBe3onmacHOCTD. Onepaum Ha cepane, ynpasJICHHC CBEPXCKOPOCTHBIM moe3aoM, KOCMHUYCCKHUM' n
uiaTjoM, TEXHHKaA 0e30macHOCTH npu mnoxape — MOXXHO IIOTPY3UTHb 3pHUTEIIA B moboe u3 9THX"‘¥

;WL

06CTOATENHCTB 03 MalIeHIIUX YTPpo3 [UIsl )KU3HH. :
Bosewenue. BupryanbHas pealbHOCTb MO3BOJIAET MEHSThH CIEHAPUH, BIMATD Ha X0 SKCIIEPUMEHTA . |
WM pelaTh MaTeMaTHYECKylo 3ajady B MIPOBOH W JOCTYIMHOH JUIs IOHUMAHHUS ¢dopme. Bo Bpems -
BUPTYAILHOTO ¥POKa MOYXHO YBH/ETb MUP IIPOILIOTO IiiasamMi MCTOPUYECKOr0 TIEPCOHAKA, OTIPABHTHCS B
MyTeIecTBUE 110 4eTOBEUECKOMY OpPraHH3My B MUKpPOKAICyJIe HIH BBIOpATh BEPHBIH Kypc Ha KOpaby
MareuiaHsa. g
®oxycHpOBKa. BupTyaibHbI MHp, KOTOpPBIH OKDYKHT 3pHTENs CO BCEX CTOPOH HA BCE
rpajlycoB, O3BOJIMT LETMKOM COCPENOTOYMThCS Ha Marepuaie H He OTBIEKAThCs Ha BHELIH
pazpaXKUTENIH.
BupryaibHbie ypoKH. Bua oT nepBoro jimua 1 OLIyLIEHHE CBOCTO MPUCYTCTBHS B HAPHCOBAHHON
MHpe — OJ(HA M3 IJIaBHBIX 0COGEHHOCTEH BHPTYaIbHOH peasbHOCTH. ITO IO3BOJIAET NPOBOANTDH ypom

LEJIUKOM B BHpTya.J'IbHOﬁ peaJIbHOCTH. 'k
LR

BHeypouHas J1eATebHOCTh MOKET ObITh OpraHM30BaHa KaK HEMOCPe/ICTBEHHO (TeppUTOPHAIILHO) B
06111e06pa30BaTEILHOM YUPEKICHUH, TAK U 32 €ro Mpeaeiamu. Tak, mpu OTCYTCTBHH B 00pa3oBareibHOM
YUPEK/ICHHH BO3MOXKHOCTEH Ul pean3aini BHEYPOUHO# /eSTeNbHOCTH (KaTpoBbIX, MaTephaibHO- -
TeXHUYECKUX ¥ Jp.) 00pa3oBaTelbHOE YUYPEXKICHHE B paMKax COOTBETCTBYIOIIMX rOCY1apCTBEHHBIX)
(MYHMIMIAIBHBIX) 3a7aHuH, POPMUPYEMBIX YUPEIUTEIICM, HCIOIL3YET BO3MOJKHOCTH 06pazoBaTe/bHEIE
YUPEKICHHH JOTIOJIHUTEIbHOIO o6pa3zoBaHs eTeH, Opranu3aluii KyJIbTypbl U CIOPTa. P

B cBasu Cc oTHM CleyeT YTOYHHTb, YTO OJHHM H3 crocoboB  peanu3aiun BOCTIHTATENHHO
cocrapmsomeii ®TOC MoxeT ObITh HHTErpanus OOWEro M JOMOJHHTEILHOTO oOpazoBanust qepas
OpraHu3alHio BHEYPOYHOU NeSTeIbHOCTH. ]

@opMBI  OpraHM3alyH  00pa30BaTE/bHON JEATEIBHOCTH, |epeoBaHNe y4eGHON  (YpOuHOH T
BHEYPOYHOI) ACSATENLHOCTH B paMKax peaju3alii OCHOBHBIX 00pa3oBaTeIbHbIX MPOrPaMM HAYATBLHOTO
OBIIEro ¥ OCHOBHOTO 06IIEro 06pa3oBaHHs ONpeieiseT 00pazoBare/ibHas OpraHu3alus. ) R4

"




IIporpaMma BHeypO4YHOIi AesATeIbHOCTH 1O Kypcy: «Digital-mxosa: HCIO/Ib30BaHUe -
TEXHOJIOTMH BUPTYa/IbHOM PeaIbHOCTH B }KM3HM COBPEMEHHOTO0 IKOIbHUKa»

IlporpamMma paspaboTaHa Ha OCHOBE METOJMYECKHX peKOMeHJauuii Munmcrepcrsa obmero u'"
npodeccuonansHoro  obpasosanns  CeepiioBekoit  oGnmactH  I'ocysnapcTBEHHOTO ABTOHOMHOT0.

B
'

06pa303aTean0ro YUpEHKACHUS IOINOJIHUTEILHOTO HpOd)eCCHOHaJ’IBHOI‘O OGp&BOBaHHF{ CBepIUIOBCKOH :

o6nactn  «MucTHTyTa pasBuTHs  oGpasoBamus» Hmkerarmibckoro ¢uimana - «Digital-mkorma:
HCTIO/Ib30BAHME TEXHOJIOTHH BHPTYAIbHOH PEalbHOCTH B NMPOEKTHPOBAHUU LU(pPOBOH 00pa3oBaTebHO]
cpenni» asrop 0. A. Kysmukos, 2019. i
ABTOp Mpe/ICTABICHHOM MPOrpaMMbl BHEYPOUHOH AESTEIFHOCTH MpeIaraet COOCTBEHHOE BHJIE
coZep)kaHus TPOrpaMM, COOCTBEHHBIH TOJXOX B HacTH CTPYKTYPHPOBAHUA y4eGHOr0 MaTepha;
oTipesieNeH sl TIOCIE0BATEILHOCTH H3YUEHHUs TeM STOr0 MaTepuaa, pacrpe/ieNeHus 1acoB 1o pas/ic/ia
TemaMm, a TaKke MyTeil (OPMHPOBAHHS CHCTEMbI KOMIETEHIMI M CHOCOGOB AEATENBHOCTH, PA3BUTAS

conuanusalmn o6yqa}0u1y1xc;1 HporpaMMa BHCypO'{HOH JIEATEJIbHOCTH COCTaBJIEHA aBTOpOM C Y‘ICTO

MaTepHanbHO-TeXHUUECKoii Ga3bl i KaJpOBOTo COCTaBa CBOEi 06pa3oBaTe/IbHOH OpraHu3alHy.

JlanHas IpOrpaMMa BHEYPOUHOMN AeSTeTbHOCTH Tpe/IHa3HaYeHbl Ui 00ydeHHUs nereit 5-8 Kacchl u
MOTYT GBITH PEeaTM30BaHbl, KAK CKBO3HBIMH - ¢ 5—T0 110 8—if KJIacc, Tak W OTAEIbHBIM KypCOM B paMKax
OMpe/IeIICHHOM napajuieiIy.

IIporpavMma BHEYPOUHOIT €S TeIBHOCTH TIPE/ICTABICHA B aBTOPCKOH PEIAKIAH.

Lens mporpamMmbl:

1. ®opmupoBanie HHOOPMANMOHHONU KyJIBTYPBI —yYallUXCH, COOTBETCTBYIOIICH TpeDoBaHM

COBPEMEHHOr0 MUpa.
2. Pasputue  0a30BBIX ~ HABBIKOB  HCIOJIb30BAHMS ~ KOMIIBIOTEPOB M YIPABIIACMI

L.

MHKPOIIPOLECCOPHBIX YCTPOHCTB.

L2




[MosicHUTe/ILHAS 3aMUCKa fo

Brinle ye OTMEYaluch TMpeuMmyinectBa BHeApeHHss VR u AR TexHonmoruii Juist penieH
COBPEMEHHBIX 3a7au 00pa30BaTeNBHOTO Mpolecca. TeXHHYECKOe TBOPYECTBO B IEIOM - MOITHBIE
WHCTPYMEHT CHHTe3a 3HaHHi, 3aKJaJblBAIONIMKA TPOYHBIC OCHOBBI ~CHCTEMHOTO  MBIIILIE b
NO3BOJISIONIEr0 peliaTh camble pa3HooOpasHele ydeOHbE 3azayu. Ho ormeruM U eme O
COCTABIIIIONLYIO aKTYalbHOCTH BHEIPEHWs Takux mporpaMm B mkone. CephesHoit 1mpobie {
poccuiickoro 0o0pa3oBaHus B LEJIOM SBISETCS CYIIECTBEHHOE oOciabieHue €CTECTREHHO-HAYYHOH
TEXHHYECKOH COCTABISIONIMX MIKOJILHOTO 00pa3oBaHus. B 3HAYNTETLHON Mepe YMEHBIIEHO KOJIMYECTBO 4]
nabopaTopHblX paboT B JAHHBIX O00NAacTAX, 3a4acTyl0 HET BO3MOXKHOCTH — HCHOJB30BAHHA . ..
TEXHOJIOTHYECKOM 0asbl JUIS pa3sBUTHs HABBIKOB TEXHHYECKOTO MPOEKTHPOBAHUS U KOHCTPYMPOBAHHS. "y
Cpeyl yganuxcsi MOMyJIAPHOCT MHXXEHEPHBIX, U, TeM Goiee, pabounx npodeccuii magaet ¢ KakabM '
romoM. M 3T0, HECMOTpS Ha TO, YTO B COBPEMEHHOE MPOU3BOJACTBO NPHXOAAT BCe Ooliee CIOKHBIE
aBTOMAaTH3MPOBaHHBIE W POOOTU3UPOBAHHbIC PabOUME IMHUH, YHPABJIATH KOTOPHIMH MOXET TOJBKO -
xoporo o6pazoBaHHbli crienuanict. OTcIoa cleayeT HeoOX0MMOCTh TPEEMCTBEHHOCTH HHIKEHEPHOT O, 4
00pa3oBaHUs Ha Pa3HBIX CTYMEHAX OOydYeHHs, BaKHOCTb paHHell NpPONEIEBTHKH TEXHHYECKOTQ
TBOpYECTBA B IIKOJLHOM oOpasosanuu. HeoGxoammo co3naBaTh HOBYIO 06asy, BHEPSTH HOBB
obpasoBaresbHble  TexHOJMOrHH. OJHUM M3 TaKMX NEPCHEKTHBHBIX HAlPaBJICHHE M ABIAC
oOpasosarenpHas poOOTOTEXHHKA. e

B npouecce KOHCTPYHPOBAaHHS M IIPOrpaMMMpPOBAHHMS, [MOTPYXCHHS JETH  IOJIy4Yard
JIOTIOJTHATEIBHOE 00pa3oBaHyie B 00JaCTH MaTeMaTHKH, OHOJIOTHH, GU3MKH, MEXAHUKH, SI€KTPOHHUKH
UH(OPMATHKH, B X0/I€ TTPOSKTHBIX PabOT CIHCOK IIPEIMETOB 3HAYUTEIBHO PACIIUPACTCS.

Wcnonp3oBanre VR um AR TEeXHOIIOTHH BO BHEYPOUHON JEATEIBHOCTH IMOBBILIACT MOTHBAIMIO
yyaumxes K o0y4eHuio, 3a/eHCTBys 3HAHMs IPAKTHYECKH M3 BCeX yueOHbIX ucummumi. Ilpu stom
MEKIpPeIMETHbIC 3aHATHS ONMPAIOTCS Ha eCTECTBEHHbI HHTepec pebenka Kk paspaboTke
KOHCTPYMPOBAHHIO PA3IMYHbIX MEXaHH3MOB. M 3TO MMeeT OrpOMHOE ICHXOJOTHYECKOe 3HaueHHe B B
HalIeM MEpE, IJIe TIOPOH YBICYEHHOCTh YUAIMXCS «BUPTYAIbHBIMH» MHDAMH HOCHT SBHO UpE3MEPHBIi - . -
xapakTep. IIIHpoKHe BO3MOKHOCTH MPEJOCTABISIOTCS [T OCYIIECTBICHHUS IPOSKTHOH ACSTeNIbHOCTH H. 44
paGoThI B KOMaH/Ie, Pa3BUTHS CAMOCTOATEILHOTO TEXHHYECKOTO TBOPYECTBA.

IIpenonasanue Kypca IpernoaaraeT UCIONb30BaHHE KOMIIBIOTEPOB M CIICIHATBHBIX YCTPONCTEE
Takux kak cmaptdon, VR meM u Bugeokamepa. 3

A Sl A

TIporpaMma cocTaBJ/IeHa HA 0CHOBE C/IeAYIOINX HOPMATHBHBIX JOKYMEHTOB
o  (esepanbHblii 3aK0H Poccuiickoit ®enepauun ot 29 nexabps 2012 r. N 273-03 "O6
obpazosanuu B Poccuiickoit @enepannn. .
o (ejepanbHbli KOMIOHEHT TOCY/IAPCTBEHHOTO CTaHAapTa 001ero 06pa3oBaHus, yTBEPKACHHBIH |
npukazoM MunucrepeTsa o6pazosanus Poceniickoit @exepanuu ot 05.03.2004 Ne 1089 «O6 'y
YTBEpXKIEHNH (peIepabHOTO0 KOMIIOHEHTA TOCy1apCTBEHHBIX 00pa3oBaTeIbHbIX CTAHAAPTOB '
HAYILHOTO 0OIIEro, OCHOBHOTO 0OIIEro, cpe/iHero (MOIHOro) 00IIero 00pasoBaHus».
o [Ticemo Muno6puayku Poccun ot 11.12.2006 1. Ne 06-1844 «O npumepHbIX TpeGOBaHMSX K
nporpaMMam JIOMOIHATEIBHOTO 00pa3oBaHus IETeN ».
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AnnapaTHoe oGecne4eHue NporpaMmal
OcTaHOBHMCS Ha arapaTHOM obecriedeHnn Kypea.
Od6opyoosariue

IInemor u ouxu / Head Mounted Display, HMD i1
Takpe yCTpoICTBA COCTOST U3 ABYX HEOOJBIIMX SKPAHOB, PACTIONIOKEHHBIX HAMPOTHB KAKIOTO I11asd. .
o

1LIOp, TIPEIOTBPALIAIOLIKX MONAAHHE BHEIIHETO CBETA, U CTCPEOHAYIIHUKOB. DKpaHbl T0Ka3bIBAIOT ClIETKa*

CMEIIeHHBIe APYT OTHOCHTENBHO JPYra CTEPEOCKOMMYECKHe H300pakeHus, obecrieunBasi peanncTUIHOR ol

3D-pocnpusTie. B ITemMax Takke COIEPKATCs BCTPOCHHBIE AKCENEPOMETPBI M JATHHKH TONOKCHHA, ;

GONBIIMHCTBE CBOEM MPOABHHYThIE VR-ILIEMBI J0BOJIBHO IPOMO3/IKHE, HO B MOCIE/HEE BPEMsl MOABHIL cH

TeHIeHIs K CO3JAHMIO YIPOIIEHHBIX JIETKOBECHBIX BAPHAHTOB (B TOM YHC/IE KAPTOHHBIX, KAK Ha KapTHH
BBIIIIE), KOTOPHIE OBBIUHO TIPE/IHA3HAYEHBI 115l CMapTGOHOB ¢ VR-NPUIOKCHHISIMH.

[111eMbI JUTs BUPTYaJIbHON PEalbHOCTH JCIISATCA Ha TPU THIIA: ,

1. Jlns xommbioTepa — paboTaior B cBsske ¢ ITK i KOHCOMAMH: Oculus Rift, HTC Vivg

Playstation VR.
2. Jlng MOOMIBHBIX YCTPOHCTB — HA3bIBAIOTCS TapHATYypamMH M paboTaloT B CBS3KE €O
cMapThOHaMH, NIPEJCTABIAIOT U3 celst AepkaTellb C JTHH3aMH: Google Cardboard, Samsung Gear VR,

YesVR. '
3. HesaBUCHMBIC OUKH BHPTYATbHON PeaTbHOCTH — CAMOCTOATEbHBIE YCTPOMHCTBA, PaboTaioT it
i

J.
TI0J1 YIIpaBJICHHEM CTIEHHabHbIX WIH aJalTHPOBaHHBIX OC: Sulon Q, DeePoon, AuraVisor.

Komnamwt / Cave Automatic Virtual Environment, CAVE

AJbTepHaTHBA JUIA TeX, KTO HE XOYeT MCMOPTHTH HPHYECKY — H300paKeHUs] B JIAHHOM CILY U
TpaHCAMpYIOTCS HE B ULTeM, a Ha CTeHbl TNOMCIICHHSA, HacTo npejcTapsione ooy
jwcrnien MotionParallax3D (xots st Gosee nonsoro UX B HEKOTOPBIX TAKHX KOMHATaX HYXKHO HaJIeBs
3D-oukn w aaxe komouanposats CAVE n HMD). Ecte MEEHHE, 4TO VR-KOMHATBI TOPa3/0 JIyHIle ;
ITeMoB: 60Jiee BHICOKOE pa3pelleHie, HeT HEOOXOAMMOCTH TacKaTh Ha ceGe TPOMO3JKOE YCTPOHCTBOS
KOTOPOM HEKOTOPBIX JakKe yKauWBaeT, U camouieHTH(HKAIMS TPOUCXOAUT TIpoe Grarofaps ToMy, |
IOMb30BATeNb HMEeT BO3MOXKHOCTB MOCTOSIHHO ceOs Buiets. Tem He Memee, nproGpeTenne TAKOMH: |
KOMHATBI, TTOHATHOE JIEJI0, BBIIJET TOpa3io JI0pokKe, YEM IOKYIIKa LIIEMa (puc. 1). ’

Pucynok 1. Komnara VR.
Hugpopmayuonnvie nepyamxu / Datagloves
it y/IOBIETBOPEHUs WHCTHHKTHBHOM MOTPEOHOCTH MONb30BATEIls NMOTPOrarh pyKamH TO, YTO OH
HAXOJUT JUTsi Ce0s MHTEPECHBIM B MPOLECCE M3yUeHus CPe/ibl, ObLTH CO3/IaHbl NEPUATKH € CeHCopaMy ksl
axBata ABMKCHUE KHCTeH M nanmbies pyk. TexHuyeckoe obecreyeHne Takoro npouecca Bapbupyeted 2
BO3MOIKHO MCIIOIB30BAHHE ONTOBOJOKOHHBIX KaOesei, TEeH30METPHYCCKHUX HIH bE302JIEKTPUUECKUS
JATYMKOB, A TAKKE YIEKTPOMEXaHUUECKHX MPHCTOCco0IeHHMiT (TaKkuX Kak [IOTEHIIHOMETPBI) (pHC. 2). :

o



JaTHUKHA ﬂO)’IO)KeHPIﬂ W JBW)KEHHMS, a TAK)KE KHOIIKM M KoJieca NMPOKPYTKH, KaK Yy MBIIIH. Ceifuac uX. I
gaiie Jaenar0T 0€Cl'[p0BOZleIMPI 4yT0OBI M30€KaTh Heyaooch u HanOMO/KlICHPIH npu l'IO}_IC()e;J.HHCHH‘

KOMIIBIOTEpPY (pHC. 3).

cocrassier 710 68 yacoB yueOHO# Harpy3Ku B rof.

':;J !\)--

Jp.

. APM yuenuka (ITK umu HOyTOYK)

Pucynox 2. lndcpManmoHHble mepyaTku.

JDcoiicmuru (2etimnadwt) / Wands
CrienpanbHBIe yCTPOICTBa JUlsl B3AHMOZCHCTBHS ¢ BUPTYQIbHOM CPejloi, colepiKalue BCTPOCHH]

i el .
Pucynox 3. JKoHCTHK.

MaTepuaJibHbI€ PecypcChl:

Bbrxon B MHTEpHET '- o
Cmaptdon ¢ rupockoniom nox ynpasiennem Android KitKat nim Gosee HOBOH BepeHH.
Ouxu Cardboard VR.

. Iporpamma Unity
. Homnepxka Android st Unity.
. APM yunTtens (KOMIBIOTED, IPOEKTOP, CKAHED, TIPUHTED)

Yye6GHas Harpyska
JlanHast mporpaMma sIBJIA€TCs MOy IbHBIM KyPCOM, TPy CMaTpHBactT 2 y4ye6HBIX yaca B HE/EIO,.

esm Kypca:

Opranu3aius 3aHsATOCTH LIKOJbHHKOB BO BHEYPOYHOE BPEMs.
Passutue YV /I ydamerocs: i
Pa3BHTHE HABBIKOB KOHCTPYUPOBAHHUS U MOJICTHPOBAHMS !
Pa3BUTHE JOrHYECKOTO M AITOPUTMUYECKOTO MBIIIIICHHS
PasBuTHE MOTHBALMK K H3YUEHMIO HAYK: MaTEeMaTHKH, OMOJIOTHH, HPOPMATHKH, ac] TPOHOMMH 1

e e o O —
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° PasBTHE TBOPUECKHX CIIOCOOHOCTEN B IIPONECCE KOHCTPYHPOBAHUA 1 MPOEKTUPOBAHHUSL."
3 3HAKOMCTBO YUAIUXCs CO CIOCOOaMH B3aNMOICHCTBUS TIPH paboTe HaJl COBMECTHBIM

POEKTOM B GOIBIINX (5-6 YeT0BEK) 1 MAJIBIX (2-3 yenoBeka) rpymnmax
OG6ydenne OCHOBaM KOHCTPYHPOBAHHUS, TPOEKTHPOBAHHA 1 MOJIETUPOBAHHUS.

3ajayM NporpaMmabl:

[To3naBarenpHbIe: Pa3sBUTHE [O3HABATEJIBHOTO HHTEpEca K npeaMeTaM CCTCCTBEHHOHay'-IH

HHUKJIa.

TEXHOJIOTHYECKUX HaBblKO'

O6pasopatenbhpie:  (pOpMHpOBAHHE oOmIeHay4YHbIX U
X 3Hanuii 0 VR m' 3|

KOHCTPYHpOBaHHs H IIPOEKTUPOBAHU 1 MOJEIIAPOBaHMA, MOJIy4Y€HHE IepBoHa4YaIbHbI

AR TexXHOJIOTHil i YCTPOICTB, Pa3BUTHE YUCHHIT IPUMEHITE TEXHOJIOTHH B [OBCE/IHEBHOM KHU3HH. ‘i
L
3

AKTHBHOCTH, WHHUIMATHBHOCTH M CaMOCTOATEJLHOCTH B T
fe BHUMAHWUS, TIaMsATH, BOOOPaKEHUs!, MBIILICHHS ;
UBATH CBOIO TOUKY 3PEHHS, AHATH3UPOBATH
HYECKUX PacCyKIEHHH.

Pa3BHBafoLIye: PAa3BUTHE TBOPYECKOH
IIPHHATHE PELICHUH B PAsIMYHBIX CHTYaUHsX, PasBUT
(noruyecKoro, KOMOHHATOPHOTO, TBOPYECKOr0), yMEHHs OTCTA
CHTYAIIO ¥ CAMOCTOSTEIIBHO HAXOMTh OTBETHI HA BOMPOCHI ITyTEM Jor

BocnuTeiBaronme: BOCIIUTAHUE OTBETCTBEHHOCTH, BBICOKOM KyJIBTYPBI, JACHHMIUINH

KOMMYHHKATHEHBIX CIIOCOOHOCTEH, pa3BUTHE yMCHHUS paGoTaTh B TpYNNax, PAcIpeiesTh PO

KOMaHe uccieoBarenei, popMUpOBAHNE HABBIKOB KPHTHYECKOIO MBIIIICHIT.

IporuHo3upyemblii pe3yJbTaT

[To OKOHYAHHIO Kypca 00ydeHHs yJalmecs JT0JDKHbI ’ ; d
: o

3HATD:

- npasmia 6e30macHoi paGoThl ¢ KOMIBIOTEPOM H VR TEXHOJIOTHAMH;

- OCHOBHBIE KOMITOHEHTBI PAGOTHI € MPHIOKEHUAMH B 000PYI0BAHNEM;

- ocHOBBI paboTsl ¢ APM yuarerocs;

- OCHOBBI IIPOEKTHOM N€ATETbHOCTH;

- OCHOBBI PaGOTHI ¢ KOMITBIOTEPHOH Cpe/IoH, BKTIOYAIONIEH B ce0st rpaduuecKuil S3pIK

porpaMMHPOBAHHUS;
- TIOPSIOK CO3/TAHUS POEKTA IO BHIGPaHHOM TeMe

YMETb:

- TOArOTABJIMBAThH U UCIIOJIB30BATH APM yuaiuerocs;
- IPHHUMATh WJIM CO3/1aBaTh yueGHyI0 3a/1auy. ONpPe/IeNsTh €€ KOHETHYIO LeJIb;

- [IPOBOJIUTD MOATOTOBKY PabOTHI VR 0uKOB;

- co3/1aBaTh MapKep JUisi CMOPTHOHOB;

- KOPPEKTHPOBATh MapKep NPy HEOOXOIMMOCTH.

- IPOTHO3MPOBATH PE3YJIHTAThl pabOTRI;

- [UIAHUPOBATH XOJ{ BBITIOHEHHS 3a/[aHKs, IPOCKTA;

- y4acTBOBATH B pabOTe MPOEKTHOM IPYIIIbl, OpraHU30BbIBATE paboTy IpyIIbl;
- BHICKA3BIBATHCS YCTHO B BHJIE COOOIIECHUS MIIH JIOK/Iaza.

- BBICKA3bIBATHCS YCTHO B BU/IC PELIEH3UM HA OTBETHI IPYTUX yHAIIUXCA:
- CAMOCTOATENbHO peliaTh TEXHHYECKHE 3ajaud B IPOLecce
s IPOEKTOB (ITAHUPOBATH MPE/ICTOSIIAE ICHCTBUS, OCYIECTBIIATE CaMOKOHTPOJIb,

KOHCTPYHPOBAHUS

MOJEIMPOBAHHU
MPUMEHATD IOJTy4Y€HHBIC 3HAHUS, IPUEMBI ¥ OTIBIT KOHCTp)’PlpOBaHI/Iﬂ). .



®opMbl U METOABI pa6OThI C yJalIMMHUCH:

B paMkax BHEYpOUHOi JESATeNBHOCTH MPeIyCMAaTPUBAIOTCA CIEAYIOMNE METO/bI Opranmsa
yueGHO-TI03HABATEIbHOM I€ATENHOCTH, O3BOJIAIOMINE TOBBICHTH 5 HeKTHBHOCTH 00YIEHHUS 110 KYPCY:
o OOBACHUTEIBHO - MILTIOCTpaTHBHBIA (Oecena, 00bsACHeHHE, HHCTPYKTaX, IEMOHCTpallis, pabora’

¢ MOIIArOBBIMHU TEXHOJIOIMYECKMMHU KapTOYKaMH U )lp);

1o obpasiy);

o MeTox Npo6IeMHOr0 H3IOKeH s (YUHTe b PECTABIAET IPOOIeMy, IPE/IAraeT e¢ peiieHie
[Ip¥ AKTHBHOM 00CY)KIACHHH U YJacTHH 00Y4diOIHUXCs B pEILeHUH);
o TlpoGremublii (yauTenb IpeJCTaBIAeT Npobiemy - ydeOHYIo CHTYaUHIO, yHaIHecs 3aHMMaroTeA

CaMOCTOSTEJIBHBIM ITOUCKOM €€ pemeﬂux);

o DBpUCTHYECKHIT (METO/I TBOPYECKOTO MO/IETMPOBAHHS JIEATEIEHOCTH).

o Merox mpoextoB. OCHOBHOH METOJ, KOTOPBIH MCHOJNB3YETCs MPH H3YUCHUH POGOTOTEXHUKH. E
OCHOBE - TIPEJICTABJICHUE YUHTEIeM 00pa30BaTe/IbHBIX CUTYalHH, B X0/i¢ pabOThl Hajl KOTOPBIMH
yuammecs CTaBsT H PEIaoT COOCTBEHHBIC 3a/[a4H. [IpOEeKTHO-OPHEHTHPOBAHHOE 00YYCHHE — ITO ot
CHCTeMHbIH yueOHbIif METOJ, BOBJICKAIOIIMI Y4allUXCs B MPOLECC npuobpeTeHus 3HaHUK U ,M
yMEHHil ¢ TOMOIIBIO  IIMPOKOMH HCCIIeIOBATENbCKOM AT IbHOCTH, Oasupyromeiics Ha "y
KOMIUIGKCHBIX, pEalbHBIX BONpOCaX M TIIATEIBHO npopaboTanHbIX 3aganuax. Ilpn sToM i
Npe/lyCMaTpPUBAeTes KaK MHAMBHIyalbHas paboTa yualuxcs, TaK pabora B mapax, MaibX °
JICCIIEI0BATENBCKIX IPYINaX (10 3 ydamuxcs), G0IbIIMX TPOSKTHBIX IPYIIITax (10 5 yuammxcs) i

) 0Cc06GEeHHOCTH POrpaMMbl

[lpuMeHeHHE TEXHOIOTHH BHPTYaTbHOH pPeaibHOCTH Ha yPOKE MO3BOJACT PEIIHTH BCE 3
COBpPEMEHHOTO YPOKa. "

Cnemaem 0030p 00pa3oBaTelbHBIX MOGHIBHBIX —TPHIOKEHHH C TEXHOJIOTHEH  BUPTYalbHOP
peabHOCTH, KOTOPbIE MOXKHO HCTIOIB30BATh HA COBPEMEHHOM YPOKE. i

Muorse VR-NpUIOKeHHs: OCHOBAHBI Ha NMPOCTOH JIEMOHCTPALIH 3D-06beKTOB, (JOTO HAH BHIEO, HO'®

Jake 5T0 (YHIAMEHTATBHO MEHSET mpolecc nosHanus. M yxke cymecTByeT Hemalo VR-npuaioskenui, B!
KOTOPBIX TONB30BaTelb MOXKET aKTHUBHO BIIMATh HA BUPTYAIbHYIO PEAIbHOCTL H peodpa3oBbIBATH eé. |
TToKakeM HECKOTbKO HHTEPECHBIX VR-TIPOEKTOB, YTO0BI MOKa3aTh, YeMy WIKOIBHUK MOMKET HayqHTHCA 1 HTO.
Y3HATh € UX MOMOILIBIO. ’

[ymewecmsosams ¢ Google Expeditions. ]

ITpunoxerue Google Expeditions COAEPKHMT COTHH TYpoB H 00BEKTOB B BHPTYalIbHOMH

JOMONHEHHOH PEaNbHOCTH, C KOTOPBIMH MOXHO OTIPaBHTBCH Ha PACKOIKH apXEOIOoros, COBEP
IKCITE/IMUMIO TO BOJIOM, MPEBPaTHTh Kiacc B My3eH. [loka mperofaBareiib PacCKasbIBAcT, HATIPUMEP;
OKeaHe, YUEHHKH «IOTPYXKarloTCs» Ha JHO OKeaHa M «IUIABAIOT» PAIOM € aKyIaMi. Wm, ucrosns
JOTIONMHEHHYIO PEaTbHOCTD, YUHTElh MOXKET YCTPOUTh W3BEPKEHUE ByIKaHA MPAMO B KIacce, paccmoTpet
06Cy/IMB ero BMECTe ¢ yYCHHKaMH. :

Pazobpamvcsi o CIOACHLLMU HAYHHBIMU NOHAMUAMU 6 MEL Chemistry VR.

VR-ypoku ot Mel Science mo3BojistoT 0Ka3aTbCs BHYTPH XUMHIECKHX peaxkuui U yBUJIEThH CBOMMH' ' |
[a3aMM, YTO IPOMCXOMMT C YACTHIAMHM BEIIECTB. YUCHHKH MOTYT B3aMMO/eHicTBOBATE M
KCIIEPHMEHTHPOBATh C ATOMAMM M MOJICKYJIaMH, 2 YYHTE]Ib KOHTPOJHMPYET XOI VR-ypoka W BHHT
fporpece Kakaoro ydeHuka. MoinHas BH3yaqu3auus H 5(eKT TPUCYTCTBHS MOMOTAIOT MOHATH CYTh
XHMHUECKUX SIBJICHHI 663 GecCMBbICTIEHHOTO 3a3yopuBanms Gopmyi (puc. 8). g
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Pucynok 8. MEL Chemistry VR Vpoxn Xumun

Pucosams ¢ Tilt Brush
DTO MPUJIOKEHHE TO3BOJISET PHCOBATH B BUPTYAIbHOH PEAIbHOCTH, IIIE BCE, UTO BBI 3ayMaeTe,,
BO3HHKaeT TPAMO M3 Bo3ayxa. [Ipencrapisiere, KakoH B3pbIB (paHTa3uK TAKHEe BO3MOXKHOCTH BBI3OBYT Y
TBOPYECKOTO IIKOJLHAKA? :
Jlake ecii peGEHOK He Gy/IeT CBA3BIBATE CBOIO JAHEHIIYIO JKU3HD C HCKYCCTBOM, BIIOJTHE BEPOSTH
9T0 K MOMEHTY, KOrJa OH OyJeT Tonydarh NpOhecCHOHATbHOE oOpasoBaHuie, MPOEKTUPOBAHUE
BUPTYaJBHON PEaTbHOCTH ISl MHOTHX crenManbHOCTel craneT oObuHBIM Jenom. K coxaneHuio,
LJICMBI, HCO6X0:IIHMBIC U 9TOM MPOrpamMMBl, BCE €IUE 10BOJIBHO I0pOToe obopynosauue (puc. 9).

ik

Pucynok 9. Tilt Brush

Vauame o cmpoenuu opzanusma 6 InMind u InCell

JlBa OYeHb KPACHBBIX MPHIIOMKEHHUS, HAMVAAHO PACKPBIBAOIIMX MPHHLHAIILL paboTBl MO3ra H
opranusMa B BHAE MIpP. AHATOMHS BJOXHOBIICT paspaGoTunkoB VR-IPHIOKEHUH, H HHTEPECHE
pemennii B 9TOH 006JACTH MOXXHO HaiiTH HeMalo. MBI OCTAHOBHJIMCH HAa 3THX [BYX, TMOTOMY 4TO. BO:
HEePBBIX, 3TO IPUMEPBI POCCHHCKOMH pa3paboTKi (MX BBINYCTHJIA CTYIHS Nival VR). a BO-BTOpBIX, OHI'
HomHOCTHIO GecrmatHbl, Keraty, Meauumua — ofHa u3 cdep, rae VR-TeXHONOTHH yke ceronml&ausmu‘n
3aMETHOE MECTO B HAYKE, IPAKTHKE U IPOPECCHOHATBHOM obyuenuu (puc. 10, 11). 4
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Comfartable VR
experience

Pucynoxk 10. InMind VR (Cardboard)
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Pucynok 11. InCell VR (Cardboard)

Cosepuiumsb nymewecmeue na ayny 6 Apollo 11 VR
['pé3bl 0 KOCMHUECKHX MyTEMIECTBHSX C pasBUTHEM VR-TEXHOIOTMH NONYYHITH HOBBI pasMax:

VR-npunokennii 0 kocmoce (M BOOOIIE CPeaH CYLIECTBYIOIUX 00pa3oBaTeIbHBIX VR-nporpamm) og
Beigessercsa Apollo 11 VR — H3BecTHBIH U IOPOTOi IIPOEKT, paccKa3bIBaONIMI HCTOPHIO MEPBOIo MOiE
yenoseka Ha JIyHy (puc. 12). K feTanpHOll peKOHCTPYKIHH KOCMHYECKOTO KOpaOIis H JIyHHbIX NanaadTe
NOGaBIeHbl apXUBHBIE ay[HO- M BUJEOMATEpHAsIbl, TAKXKE €CTh UrPOBOH aieMeHT. Ecii jsopororo VR=
[ITEMA HET, a H3yYaTh ACTPOHOMMIO B BUPTYAIBHON PEalbHOCTH XOUYETCs, TO XOPOLIMH BapUaHT — Titans. .
of Space. "

Titans of Space VR

Titans of Space VR - o0yuaroliee npuIokeHue, KoTopoe MO3BOJIUT BaM MPUHATE y4acTHE B SKCKYPCHH '
1o Conueunoit cucreme. TpeXMepHble MOJENH IUIAHET ¢ JETATbHOH IPOPHCOBKON BCEX KOHTHHECHTOB H:
OKeaHoB, PealiCTHUHAs aHMMalWs JBIKeHHs atmocepsl HOmmrepa - OJHMM CJIOBOM Takoro Bbl HE
yBHuTe naxe B (anTacthuecknx uibmax! BroGaBok K 5TOMy B TEUEHHE BCEro noniera Hac Oy e
COMPOBOK/IATE CIIOKOIHAs KIIACCHYECKAs My3bIKa, yCHIIMBAIOIAs BIIEYATIEHHE OT yBHCHHOTO. 1

s

Pucynok 12. Apollo 11 VR
BO3MOJICHOCHU UCROTL306aH U meXHon02ul 6udeo 360 6 obpasosamenpHom npoyecce. >
Bugeo 360 - 3T0 coOBpeMeHHas TEXHOJOIHMSl C OrPOMHBIMH IEPCICKTHBAMH H MHOT000ena

Gyaymmm. Biaroziapst 0COGEHHOCTAM 110JI00HON MaHOPAMHOM CHEMKH, 3PUTEIH MOTYT OBITH HE NPUBS3Al
paKypey omeparopa. JTo 03HA4aeT, UTo MPH MPOCMOTPE, 110 CBOEMY YCMOTPEHHIO MOXKHO M3MEHATH pa y

IPOCMOTPA, KaK yroJHO B JIFOOOM HanpaBlIeHHH: B CTOPOHBI, MO/ HOTH, B He6o0. Mcrnonb3ys TeXHonoruu V-
JUIS IpOCMOTpa BUeo 360 MOXKHO J0CTHYb d(deKTa IOJTHOro MOrpyKeHus B armMocdepy MpOHCXOIAIIEro n
HCIIBITATh APKHE BIEUATIICHHS. 3PUTEITO MPEIOCTABIISCTCS BO3MOKHOCTD MOJIHOCTBIO ITPOYBCTBOBATE cebs, B,
PO Y4acTHHKA KaKHX-TO COOBITHIT HA BH/ICO. :
C [OMOIIBIO TEXHONOTHH BHAEO 360 MOXKHO H3ydaTh reorpauio, apxHTEKTypy TOPOAOB, MOIBOHBIH
MHP HITH aCTPOHOMHIO. )
Ha ypoxax yd4eHMKH MOTYT y4acTBOBATh B aKkcneouyuu na CesepHblil nONOC, no6biBarh B (apene Pro-
ne-XKaneiipo, MM IOTPY3UTHCA HA JHO OKeaHa. a
Texuomorus Bumeo 360, Hampumep, To3Boimia «oxusutb» JKupaddarntana (oaHoro us ¢
BBICOKHMX JIMHO3aBPOB, KOIJ[@-TMO0 JKMBIIMX Ha TlaHere!), OKasaThCA CPEIH 3BE31 M paccMOT ’




IMOBEPXHOCTH nﬂyTOHa, BCTPETUTHCSA JIUIIOM K JIMIY C TOpUJJIaMHU B KoHro wim momiasarh ¢ 0eJIbIMU aKyJlaMu
He ocraBiasioT TexHOJIOTHIO Oe3 BHUMaHHUS M HallH MYy3€H: 3/1€Ch, HaNpUMEp, MOXHO IIOCMOTPETH, Kak'
3aBOJIAT 3HAMCHHUTBIC YaChl «ITaBmuH» B SpMmame HT O R g

Jlasnas mporpaMmMa JIoIyCKaeT TBOPYECKUH, BAPHATHBHBII MOJX0/] CO CTOPOHEI IleJarora B 00.1acTi
BO3MOXHOH 3aMeHbl MOpSAKA pPAa3JeoB, BBEJIEHHs [OMOJHHTEIBHOTO MaTepHaia, pasHooOpa3us
BKJIIOYAEMBIX *METOJMK IPOBEJACHMS 3aHATHI M BbIOOpa y4ueOHBIX CHMTyaUMi Juii TIPOCKTHQ
JIEATENBHOCTH. PYKOBOJICTBYSICh JAaHHOW MPOTpaMMOii, MeJaror MMeeT BO3MOXHOCTh YBEIHYHTDH :
YMEHBIIMTH 00BEM U CTETIeHb TEXHHYECKOI CIIOKHOCTH MaTepualia B 3aBUCUMOCTH OT COCTaBa IPyTITibI B
KOHKPETHBIX YCJIOBUH paboThI.



Yye6HO-TeMaTHYeCKOE IJIaHMPOBaHUEe

Ne Tewma 3ausrnii KosmuectBo
i\ YacoB
Bceero Teopust ITpakTuka

1. Beojnoe 3anstue. Texuuka 6e30macHOCTH 1pH paboTe B KOMITBIOTEPHOM 2 2

kiacce. O6uwit 0630p kypea. ITpaBua paboTsi ¢ 060py/ic
2. PaGora ¢ APM yuamerocs. Hauaso u 3aBepimenne pabotsl, nutepdeiic, 2 1 1

3ayCK IPOrpaMM, YCTaHOBKA IIPOrpaMM Ha cMapThon
3: Ipunoxkenne Google Expeditions 5 2 3
4. Ipunoxenue MEL Chemistry VR 5 2 3
5 Ipunoxenne Tilt Brush 4 2 2
6. V3Harh 0 crpoernn opraiu3ma B InMind 3 1 2
Te V3Hatk 0 cTpoennn opradusma B InCell 3 1 2
8. ITpunoxenne Apollo 11 VR 4 2 2
9. IpunoxenneTitans of Space VR - 2 2
10. Buyeo 360 5 2 3
11. OcHosbl nmporpammuposannst. Cpeja nporpamvuposanus Unity 5 2 3
12; CamocrosTenbHas paboTa yyaluxcs Hajl IPOEKTOM 5 2 3
13, Ipezcrasnenne npoekTa yuntemo. JlopaboTka, ncnpapieHne omuboK 2 1 1
14. Hacrpoiika uncrpymentos Android 1 1
15. [ToaroroBka 1poexTa s 3amycka 3 3
16. CHopxa H 3a1ycK NpHIOKEHUS 3 1 2
17. TectnpoBaHue mpoexkTa 2 2
18. CawmocrosTenbHas paboTa yyaiuxces 1o npe3eHTaluH NpoekToB 3 3
19. CamocrosTenbHas TBopyeckas paboTa ydammxces 3 1 2
20. Tlon HTOTOB 2 2

Peseps . 3

Wroro 68 26 40




KMEIIABPI!O-TCMRTH‘IQCKOE IJIAHHPOBAHHE

Copey Pe3yabTaThl ]
Tema ypoka 2 TIpeamerabie MeranpeameTrHbie JlnuHoCTHBIE
<«
E § ?: = * PeryaaTushbie Mosnasateas | Kommynurar | ©
5 IR HbIE HBHBIE
- 2=
1-2 | Boanoe 2 TIpaBuia TexHuKY | 3HaHHE Pasputue ymenus | Cosanne Passutue Pasputue
3aHATHE. 6e30MacHOCTH OCHOBHBIX HUCII0JIB30BaTh NPEANOCHITIOK YMCHHSA mob03HATENBHOC
TpH
Texnuka pabote B npaBrIl peyb Juist pa3BUTHS B3aUMOJICHCTB | TH,
KabuHere
©e30macHOCTH UBT. TIOBE/ICHUs H peryJisiuu 103HaBaresibH | OBaTh C co00Opa3suTeIbHOC
npu pa60Te B Pacckas o TEXHHUKH CBOETO JIeHCTBUS 0ro uHTEpeca YUHTEIEM H TH,
‘ KOMITBIOTEPHO pa3BUTHH ©€e301acHOCTH B W aKTHBHOCTH CBEPCTHHKaAMH ¢0pMHponaHue
| M KJj1acce. poGOTOTEXHHUKH B | KabuHeTax B 00s1acTH C LEJIbIO LEJTOCTHOTO
| OBuwit 0630p MHPOBOM BBIYHCITHTETLHON y4e6Hoii TOJTyYEeHHs U MHPOBO33pEHHS,
Kypca cooOl1ecTe U B TEXHUKH, JEeATEJIbHOCTH obmena COOTBETCTBYIOLIE
POOOTEXHHKH. YacTHOCTH B MpeJICTaBIeHHE O uH(popmanueii | ro COBpeMCHHOMY
‘ Poccun. COBPEMEHHOIH YPOBHIO Pa3BUTHS
IToxa3s Bueo poboTeXHHKE. HAyKH B
POJIHKOB O o61ecTBeHHOH
‘ poboTax u MPaKTHKH
pOBOTOCTPOCHHH.
| 3-4 | PaGorac APM |2 OGee 3HanHe Passuthe ymenusi | Cootnecenne | Pasutue Passurne
‘ yyamerocs. YCTPOIHCTBO OCHOBHBIX NIPHUMEHSATH CBOMX YMEHHS 1110003HATENBHOC
Hauano u KOMITBIOTEPA npaBil paboThI ¢ | YCTAHOBICHHBIC JieiicTBuii ¢ B3aUMOJICHCTB | TH,
‘ 3aBeplIeHUE (cocraBHBIE T1K, nousTie 06 | npaBuia st HEJIbIO B oBaTh ¢ c000Opa3sHTeIbHOC
paboThl, gacTh), 3anyck 0 | unTepdeiice n OCYIIECTBICHHS | 3a]a9aMH yuuTeNeM U ™
[ HHTCP@CP‘!CA 3aBeplICHUE OCHOBHBIX 3aJaHHbIX JeATEJIbHOCTH CBEPCTHUKaMH
3arycK pa6otsi ¢ TTK, JNIEMEHTAX neficTuit C UEJIbI0
TporpaMM, unrepdeiic, nnTepdeiica. NOmyYCHMs ¥

YCTaHOBKa

16



IpOrpamMM Ha
cMap1hoH
OCHOBHBIE obmena
2JIEMEHTHI undopmanmeii
YIIpaBIICHHUS.
5-9-| Ilpunoxenue Busyasbbie s3bIKH | 3HaHHE Pasputne ymenusi | Anroputvmusu | Pasputne dopmupoBaHue
Google [POrPaMMHPOBAHHS | OCHOBHBIX NPHMEHATH poBaHHOE yMeHHs! M03HABATENLHOTO
Expeditions NOHATHH YCTAHOBJICHHbIE | MJJAHMPOBAHHE | pemarh HHTepeca H
Broku MPOrpaMMHpPOBAH | Ipasuiia Juis npolecca [I0CTABJICHHBIC | AKTMBHOCTH B
[POrpaMMBl. us, OCYINECTBICHHS | MO3HABATE/bH | 3aja4u JlaHHOi 06nacTH
Co3nanue 1 MpPEJICTAaBJICHNE O | 3a/IaHHBIX Oii U Tpy/10BOii | yepe3 Pazsutne
3aIycK Grokax JieficTBui JIeSTe/IbHOCTH. | obmenue HABBIKOB UTEHUS
TPOrpamMMBbl. yIpaBIeHHs 1 rpaduyeckoii u
OxHO anropuT™Max. TEKCTOBOIH
HHCTPYMEHTOB. Co3znanue nundopmanuu
ANropuT™ B €ro IPOCTBIX
BBITIOJTHEHHE TPOrpamMm.
IIpoexT
10- | ITpunoxenne BusyaibHble S3b1Ki1 | 3HaHHE PassuTne ymcHus | Anroputmusu | Pasutue ®dopmupoBanne
14 | MEL Chemistry
VR [POrPaMMHPOBAHHS | OCHOBHBIX MPUMEHSATH poBaHHOE yMeHHUs. [103HABATENLHOTO
15- | Ilpunoxenne @ MOHSTHH YCTaHOBJICHHbIC | MIAHMPOBAHME | pelaTh HHTEpeca i
18 Tilt Brush
N MPOrpaMMHpPOBaH | IpaBHJIa ist Tporecca NOCTABJICHHbIC | AKTMBHOCTH B
[pOrpamMMbl. s, OCYILECTBJICHUS | TIO3HABATENIbH | 3a/a4n JlaHHoil obnacTn
Cosjianue 1 [PEJICTaB/IEHHE O | 3aaHHBIX Ol ¥ TPY/IOBO#H | uepe3 Paseutne
3aI11ycK 6okax JeiicTBuii JIeTeILHOCTH. | obenne HaBBIKOB UTCHHS
TPOrPaMMbl. YIpaBJICHHS ¥ rpaduyecKoii u
Oxno anropuT™Max. TEKCTOBOMH
HHCTPYMEHTOB. Coznanne nHboOpMaIHN
AJITOPUTM H €TI0 MPOCTHIX
BBIIOJIHEHHE pOrpaMM.
IMpoexTt
19- | V3nate 0 Ipencrasnenne o | Ipencrasienne o | Paspurne ymenus | Anroputvusu | Passurie Coueraunne
21 | crpoenuu pabote cHCTeMax BBICTPAuBaThH poBanHoe YMEHHUS obpa3Horo u

OpraHH3Ma B oprammsma, yHPaBICHHS C NOCJIE/I0BATENLHO | IUIAHMPOBAHHE | B3aHMOJICHCTB | JOTHYECKOTrO
InMind Otsetn! Ha obpartHoi CTh nporecca oBaTh ¢ MBILIUICHUS B
TOCTaBJICHH CBSA3BIO, HE0OX0THMBIX MO3HABATE/IbH | YUHTENEM U nporiecce
ble aJITOPHTMOB C ornepauui Oii TPy/10BO# CBEPCTHHKAMHM | JIEATEJIbHOCTH.
BOIIPOCHL. HCIIOJIB30BaHHEM | (QIrOpHT™ JICATEABHOCTH. | € HENbIO
* IToskmouenne YCTOBHIHA. JIeHCTBHI) < MOJTy4YeHHs ¥ *
JlaTuMKa K obmena
pobormnardopme. undopmanueii
Ipocreiimee
NPOrpaMMHpPOBAHH
€ JIBHKEHHS C
06paTHOii CBA3BIO
(ycroBHble
oInepaTopbl)
22- | VY3Hatb 0 3 Ilpencrasnenne o | IlpencraBnenne o | Passutne ymennst | Anroputvusu | Passurie Couerauue
24 | ctpoennn pabore cHucTeMax BBICTpaUBaTh poBaHHOE yMEHHus obpazHoro u
;’np;;[’i‘:]‘;ma B opraiusma, YIIPaBICHUs ¢ [0C/IE/I0BATE/LHO | IUIAHUPOBAHKE | B3AHMOJEHCTB | JIOTHYECKOTO
OrtBeTsl HA obpatHoit CTh nporecca oBaTh ¢ MBIIIUIEHHS B
HOCTaBJICHH CBSI3BIO, HE0OX0IMMBIX MO3HABATENbH | YUHTEIEM U nporecce
bie ITOPUTMOB C onepanuit 0ii TpyI0BOH CBEPCTHHKAMH | JESATENbHOCTH.
BOIIPOCEL. MCHOJIb30BaHHEM | (QITOPHTM JIEATENBHOCTH. | C IENIBIO
Ioxkmouenne YCIIOBHIA. JIeHCTBHIT) MOJIyYEeHHs U
JlaTymKa K obmena
poboriardopme. uHbopmarmeit
ITpocreiimee
HpOrpaMMHpPOBaHK
€ JIBHKEHHs C
o6paTHOii CBA3BIO
(ycnoBHbIe
onepaTophl)




25- | Tlpunoxenne | 4 Ilpencrapnenue o | [Ipumenenne Paspurue ymenus | Bupryanenoe | Passutne Ipossrenue
28 | Apollo 11 VR paGore TIOJTYYEHHBIX OCYIIECTRIATE u YMEHHs TEXHHKO-
NPHIIOKCHHS. 3HAHUI B JieficTBHS N0 HaTypHOE AQHAJM3HPOBAT | TEXHONOTHYECKOT
Tomxmoyenue k HPaKTHYECKO# peann3aitiu MOJIC/TMPOBAHH | b CHTYAIMIO M | O MBIILICHHS IPH
pabote. JIESATETLHOCTH IUIaHa, IPHJIAras | € TEeXHHYECKHX | CAMOCTOSITENIb | OpraHH3alun
3 Ipocreiiree YCHIHSA JIst 00BEKTOB HO HaXOJUTH | CBOCH
JBikeHne B NPEeOJIoNIeHHs OTBETHI HA JICATENLHOCTH.
NPHJIOKCHUH, TpyaHOCTEH, BOIIPOCHI
OTBETBI Ha BIPOCH 1nonpasiss ceds nyTeM
npH JIOTHYECKHX
IpoexT HEO0OX0IMMOCTH, paccyxaeHui
€CJTH pe3ysIbTaT
HE JIOCTUTHYT
29- | punoxenuneTit 4 Ipencrapnenne o | Ilpumenenne Passutne ymenus | Bupryanshoe | Pasutne ITposiBnenue
32 | ans of Space pabote HOJTYYEHHBIX OCYIIECTRIATH " yMeH#st TEXHHKO-

VR TPHJIOKEHHSL. 3HaHUil B JCHCTBHSA 110 HaTypHOe AHAJIM3HPOBAT | TEXHOJNOTHYECKOr
Tojkmouenue K HPaKTHYECKO# peasn3aiun MOJICIIMPOBAHH | b CHTYALHIO H | O MBILLICHHS PH
pabote. JIeATENTLHOCTH IUIaHa, pHIaras | € TeXHHYECKHX | CaMOCTOSITENb | OpraHHu3aluy
Ipocreiiee YCHIIHS JUIs 00BEKTOB HO HaXOMHUTh | cBOEHi
JIBHKeHHE B NPEOJI0TICHUs OTBETHI HA JIeSATETbHOCTH.
TIPUIIOKEHHH, TPYAHOCTEH, BOITPOCHI
OTBETBI Ha BIIPOCHI nomnpasss cebs nyTeM

npu JIOTHYECKHX
Ipoext HEOOXO0IMMOCTH, paccyKaeHHH

€CIIH pe3yibTaT

HE JIOCTUTHYT

19
33- | Buneo 360 5 Ipeacrapnenne o | Ipumenenne Passurie ymenus | Bupryaneroe | Passuine IposiBnenue
37 paGoTe BHEO. TIOTyYeHHBIX OCYIIECTBIATH " YMEHHS TEXHHKO-
[TpezcraBnenue o | 3HaHMi B JEHCTBHS TTO HaTypHOE AHAIN3MPOBAT | TEXHOJIOTHYECKOr
BuaCO 360. PaKTHYECKOH peanu3anum MOJIC/IMPOBAHH | b CHTYAIHIO H | O MBIILICHHUS TIPH
Hoakmouenue JIeATENIEHOCTH IUIaHa, pUiaras | € TEXHAYECKUX | CaMOCTOATENb | OpraHu3allui
Bujeo peakropam, = YCHIIHS Ut 00BEKTOB HO HAXOJMTh | CBOEH
HACTpOKa IPEOJIONICHHS] OTBETHI HA JIeSITeIHOCTH.
TMIPOrPaMM. TPYJAHOCTEH, BOIPOCHI
Buneo monTak, nonpasss cedst myTeM
HaIOKeHHe cheprl pH JIOTHYECKHX
IpoekTt HeoOX0/IMMOCTH, paccyxkieHHil

€CIIH pe3ynbTarT
HE JIOCTUIHYT




38- | OcHoBBI 5 [Tnardopma 3nanne Passutne ymenns | Anropurmusu | Passutue Passutne
42 | nporpam Unity(cocras, OCHOBHBIX BBICTPaNBaTh poBaHHOE yMeHHs TPYI0moOHs |
MHpPOBaH BO3MOXKHOCTH) NOHSATHI, IOCJIEJIOBATENILHO | [JIAHUPOBAHME | B3aMMOJEHCTB | OTBETCTBEHHOCTH
ns. Cpena OcHOBHBIE IeTalli | IIPE/ICTABIEHHE O | CTh nporecca OBaTh C 3a KauecTBO
nporpam (nasBanue u nporpamme, HEOOXOMMBIX MO3HABATEJILH | YUYHTENEM H cBoei
MHPOBaH Ha3HayeHHe) ITOpPHTMAax oneparii 0if Tpy/10BOI CBEPCTHHKAMH | JICSTEIBHOCTH
us Unity. Unrepdeiic YIpaBJICHHUS. (anroput™ JIEATENLHOCTH, | C LENBIO
(Ha3navenue) Cosnanne JeiicTBHiT) pasBUTHE HOJIyYeHUs 1
[Mommouenne k HPOCTBIX YMEHHs oOmena
KOMIBIOTEPY. TpOrpaMM. NPHUMEHSTE unpopmarmeii
Ipoexr TIpaBHIa U
T0JIb30BaATHCS
HMHCTPYKIHAMH
43- | Camocrositens | 5 CamocrosirenbHas | Biagenne Paspurtie ymenus | Passutue Pazsutne Pazutne
47 | nas TBOpYECKas crnocobamu IUIAHHPOBATH yMeHus yMeHust TPy RO 1
TBOpUeCKas paboTa yyamuxcsi | HayqHOMN CBOIO HCTIOJIB30BaTh | OCYHIECTBIIATh | OTBETCTBEHHOCTH
paGota 10 peleHnio OpraHu3aImuu JIeATENBHOCTL M | CpeJIcTBa MOCTAHOBKY 32 KaYecTBo
R— yqeGmev Tpyna, CJ1e/I0BaTh IU1aHy | HHQOPMALMOH | BONIPOCOB - cBoOei
CHTYyaIHii- IPHMEHEHHS! HBIX H MHHIMATHBHOE | JEATENBHOCTH.
IPOEKTOB, TI0JTy4eHHBIX KOMMYHHKAIM | COTPYIHHYECT
Ipencrasnenne TNPEJUI0KEHHBIX paHee 3HaHu# JUIs OHHBIX BO B [TOHCKE
poeKTa YUHTEIIEM B Cpefie | peleHus TEXHOJIOTHi cbope
48- yunremo. R Unity TIOCTaBJICHHbIX Juis peienus | undopmarmmn,
49 |MopaGorka, IIpeacrasienue 3aj1a4. no3HapatenbH | pabora B
McnpasieHme Pe3yIbTaToB. BIX H rpynime
omnboK TBOPYECKHX
3aja4y

50 | Hactpoii 1 [pencrasnenne o | Ilpencrasienne o | Pasutne ymenus | Amroputmuszu | Pasutue Coueranne
Ka pabote OC cucremax OC BBICTPanBaTh poBanHoe yMeHHs obpa3sHoro u
HHCTPYM Aunjtpont. AHIpons. HOCJIE0BATENLHO | MITAHHPOBAHHE | B3aHMOZAEHCTB | JIOTHYECKOTO
EHTOB Ioaxmovenne CTh nporecca 0Bath ¢ MBIIICHHAS B
Android HacTpoika HEOOX0IMMBIX TO3HABATE/IbH | YUUTENEM nporecce
paboTe! » onepanui O TPY/TOBOH | CBEPCTHHKAMH | JICSTENLHOCTH.
JIESATENTLHOCTH. | C HeTbI0
TOJTyYeHHs 1
obmena
uHpopManmei
51- | IMoxroroska 2 Ilpeacrasnenne o | [pumenenne Paspurue ymenns | Bupryanshoe | Passurne IlposiBienue
53 | mpoekTa st pabote
3arycka [oxmouenne TIOJTyYeHHBIX OCYIIECTBIISATH " YMEHHS TEXHHKO-
3HAHHI B JiecTBHs 1O HaTypHOE AHAIM3NUPOBAT | TEXHOJIOIMYECKOT
Tlpocreiimee HPAKTHYECKOI peanuzauun MOJIC/THPOBAHM | b CHTYAIMIO H | O MBILLICHUS TIPH
TPOrPaMMHPOBARUE| ;10grempHoCTH IJaHa, Npujaras | € TeXHHYECKHX | CaMOCTOSTENb | OpraHu3aiun
ﬁs:::::ruﬂ YCHIHSE JULst 00BeKTOB HO HaXOJHThb cBOEii
TIPEOJI0ICHHS OTBETBI HA JIeSTENILHOCTH.
TPy/HOCTEIA, BOTIPOCHI
nonpasss cedst nyTem
npH JIOTHYECKHX
HeoOXO0MMOCTH, paccyKIeHuit

€CIIH Pe3yIIbTaT
He JIOCTHTHYT




54- | Coopka u 3 Ilpencrasnenne o | 3naHue Passutie ymenus | Ilnannposanue | Pasgutne Tlposisiienne
56 | samyck GecnpoBOIHEIX OCHOBHBIX BBICTPAHBATh TEXHONIOTHYEC | yMeHHs 03HaBATEbHBIX
TNIPHIOKESHHS BHJIaX COCJIMHEHHs | TIOHATHIL, OCTIEIOBATENIBHO | KOFO NPOIecca | B3aHMOJIECHCTB | MHTEPECOB M
ycTpoiicTBa ¢ CBSI3aHHBIX C CTh H nporecca 0BaTh C AKTHBHOCTH B
57- | TectupoBanmne |2 KOMITBIOTEPOM. 6ecnpoBOHBIMH | HEOOXOIMMBIX pelteHus YUHTENIEM H TeXHOIOTHYECKO
58 | mpoekta Moakmouenue crocobamu onepamii _ 3a/1auu. CBEPCTHUKAMH | JI€STETBHOCTH.
COe/IMHEHUs (anropuT™ C 1EJIBIO
obopyoBaHHUsL. JIeHCTBHIT) MOJIy4YEHHUs ¥
obmena
undopmanuei
59- | Camocrositenst| 3 CamocrosTenphas | Branenue Passurne ymenus | Cornacosanne | Passurne Pazsurne
61 | a paGora TBOpHYECKas criocobamu OCO3HAHHO u YMEHHUS TPYIOIIO0HS 1
ydamuxcs no pabora yyammxces | HayqHO# BBIOHpATH KOOp/IMHALMSL | OCYLIECTBIISTE | OTBETCTBEHHOCTH
IpC3CHIALAR 110 PeHICHUIO OpraHu3aliu nanbonee COBMECTHOI 10CTAHOBKY 3a KauecTBO
POEKTOB
yueOHbBIX Tpyaa, s dexTHBHBIE TPY/IOBO# BOTIPOCOB - cBoeii
CHTYyanuii- TIPUMEHEHHS CrocoOb! JeSTEIbHOCTH | MHMIIMATHBHOE ‘| IEATEILHOCTH,
IPOEKTOB, TOJTyYEeHHBIX pelenus ¢ IPYTUMHI COTPY/IHHYECT | YMEHHS
TIPEJUIOIKEHHBIX paHee 3HAHWI JUIs | y4eGHBIX 1 YYaCTHHKAMM | BO B [IOMCKE W | TIPOSIBIATH
yuHTENIeM B cpesie | pemetns 03HABATEJILHBIX | MPOEKTHOI cbope BHEMATENBHOCT,
Scratch.Po6or. ¢ TOCTaBJICHHBIX 3aja4, KOMaH/Ibl. uH(pOpMaNHHK, | HACTOHYUBOCTD,
HCIIOJIb30BaHHEM 3aj1ay. W371arath MbICIIH HCIIOJB30BATh | LEJICYCTPEMICHH
HECKOJIBKHX B YETKOM peub B 0CTh,
JIATYHKOB. JIOTHYECKOi nporecce NpeoJoieBaTh
TpescraBienne NOCJIe/I0BATE b= aHaH3a TPYAHOCTH
pe3ynbTaToB HOCTH, POJIC/TAHHOM
PabOTHI KOMaH/IBL. OTCTanBaTh CBOIO paboTs
IpoexT
TOUKY 3peHHs
62- | Camocrositens | 3 Camocrositenbras | Bianenne Passutie ymenust | CorsacoBanne | Passurue PasButne
64 | nas TBOpYECKast crocobamu 0CO3HAHHO " yMEHHS TPYAOTIO0HS H
TBOpUECKas paboTa yqarmmxes | HayuHoOi BBIOHpATH KOOp/IMHAIMSA | CTaBHThH OTBETCTBEHHOCTH
paGora IO PEIICHHIO Opranu3aiun Hanbonee COBMECTHOI BOTIPOCHI, 3a Ka4ecTBO
yuammxcs yueOHbIX TpyAa, s dexTHBHEIE TPYOBOi obpamarbes 3a | cBoeit

CHTYaluii- HOpPUMCHEHHUS Crnoco0On! JICATENIBHOCTH | HOMOIIBIO, JIeSITEIIBHOCTH,
[POEKTOB, HOJTyYeHHBIX peuIeH s C JAPYTHMH hopmyiin- YMEHHS
TIPEUIOKEHHBIX paHee 3HaHHiT julst | y4eOHBIX 1 YHAaCTHHKaMH | pOBaTh CBOH HPOSIBIISTH
YUHTENEeM B Cpejie | pelieHus [O3HABATENILHBIX | POEKTHOI 3aTPY/IHEHNS, | BHUMATEIbHOCTD,
Scratch.PoGor. ¢ MOCTABJICHHBIX 3azau, KOMAHIbI. HCKaTh HACTOHYHBOCTD,
HCIO0JIB30BAHHEM 3a/1a4. . H3J1araTh MbICIH . COBMECTHBIE TeNeyCTpeMIeHH
HECKOJIBKHX B YETKOMH yTH PEIleHUs | OCTb,
JIaTYHKOB. JIOTHYECKO# MpeoJIoJieBaTh
IlpencraBnenne [0CJIe/I0BATE b= TPYIAHOCTH
Ppe3yJbTatoB HOCTH,
PpaboThl KOMaHIBI. OTCTAaHBATh CBOIO
TOYKY 3peHHUs!
65- | loyeenenne 4 Ipencrapnenue u | Biragenue Pazeutie ymenns | Cornacosanue | Passutue Passutue
70 | uroros 3aluTa criocobamu HCIIOJTB30BaTh H yMEHHS TPYIOMO0HS 1
MHMBHYAIBHBIX | HAYYHOI peub Juist KOOPJMHALMS | B3aHMOJICHCTB | OTBETCTBEHHOCTH
M KOJUTEKTHBHBIX OpraHu3alul Peryisuu COBMECTHOI oBarh ¢ 3a Ka4ecTBO
MPOEKTOR. Tpyza, CBOEIO JICHCTBUSL | TPY/IOBOIA YUHTENEeM H cBoei
060061eHus JIEATENLHOCTH | CBEPCTHHKAMH | JIESITE/IbHOCTH.
Ppe3yJIbTaToB. C ApyruMH C [eNnbio
YYacTHMKaMM | MOJyYeHHus ¥
MPOEKTHOM obMmena
KOMaH/IbL. uHdopmarmeit
VYmenne
TIPE/ICTaBIIATh
pe3ylbTaThl

JCATEJIbHOCTH.




3ak/jlo4yeHue

JleHCTBHTENBHO, HUCHOJb30BAHWE BHPTYAJIbHOW  PEAIBHOCTH  OTKPBIBAET ~MHOIO  HOBBIX - .
BO3MOYKHOCTEH B 00yu4eHHM M 0Opa3sOBaHMH, KOTOPbIC CIHIIKOM CIOXKHBI, 3aTPaTHbI 110 BPEMEHU WJIH |
JIOPOTH TIPH TPaJMIMOHHBIX IMOAXOJAX, €CIH He BCE OJHOBpeMEHHO. XOYeTcs OTMETHTDH IIECTh
OCHOBHBIX JIOCTOMHCTB INPMMEHEHHs BHPTYalbHOW peaJbHOCTH B 00pa3oBaHMU 3TO: HAIJIA/IHOCTD
0e30MaCHOCTD, BOBJICYCHHE, (boxyCtupoBKa, BUPTYaTbHbIE YPOKU U MIPOEKTHAS JAEATETbHOCTb. 3

BupTyaibHble TEXHOIOTHU NPEUIATAl0T HHTEPECHbIE BO3MOKHOCTH ISl Iepe/Iaun IMIUPHYECKOR
Marepuana. B JaHHOM ciiydae Kiaccuueckuii popMaT 06yueHHs HE HCKaKAETCs, TaK KaK Kaxk/bId ypo
JOTOJIHSETCS. S—7-MUHYTHBIM MOTpyKeHHeM. ModkeT OBbITh HCIONB30BAH CLEHApHUH, NPU KOTOPOM
BHPTYaIbHBI YPOK JEMUTCS Ha HECKOJIBKO CLEH, KOTOPBIE BKIIOYAKOTCS B HY)KHbIC MOMCHTBI 3aHATHA.
Jlekius ocTaeTes, KaKk M Ipekie, CTPYKTyPooOpasyroluM 2eMeHToM ypoka. Takoit gopmat 1mo3soser
MOJIEpHH3HMPOBaTh YPOK, BOBJICUL YYEHHKOB B y4eOHBIH MPOLECC, HArISJHO HIIIOCTPHPOBATH M
3aKpENUTh MaTepHal.

[Ipy Hanmuuuk OGCTOATENBCTB, MEIIAIOUMX IIOCEmaTh 3aHATHA, YYCHHK MOXET Jelarh 9TO
yranenno. Jlis 3Toro Kiacc J0JDKeH ObITh 000pyIOBaH Kamepoll [l CheMKH BHJEO B (opmare 360-
IPAIyCOB C BO3MOKHOCTBIO TPAHCISIMA BUIEO B PSKUME PEabHOTO BPEMEHHU. YYCHHKH, MOCEIAomue ;
YPOK AHCTAaHIIHOHHO, CMOTYT HAGJIIOAATh IPOUCXO/IAIIee B KITacce OT MEPBOro Jiuia (HanpuMep, mpaMo y

o

B COBMECTHBIX ypoxax 3
TCXHOJ'[OFHH BHpTyaJ'IbHOH peabHOCTH — HE TOJIBKO EQ)CI)CKTHBHLIH HO M yBJ'ICKaTCIILHHH CHOCO

OJKMBHUTH IMPOLECC 06pa301aamm
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16.

. VR-npusiozxkenus, Kotopble noMoryT peberky yuntbes: IT-umkone CMAPT [Dnekrponnsiit pecype]. Péx 0

. Google Expeditions: [IPUIIOKEHUE [DneKTpOHHbIH pecypc]. Pexxum QCTyrma:

.MEL  Chemistry VR: npunoxkenne  [DnekTpoHHelii  pecypc].  Pexum  gpoct v

. Tilt Brush: mpunoxkenue [dnektponnbiii pecypc]. Pexxum noctyna: https:/www.tiltbrush.com (a

. Titans  of  Space VR: NPHJIOKEHHE [DnexTpoHHbIii  pecypc].  Pexxum  jpocrynar g

. TofpoGHas MHCTPYKLMA HAa OYKM BMPTYalbHOM PealbHOCTH: BHIEOMaTepuain [DneKTpoHHbIH pecy

CnMcoK JiMTepaTypbl
MeTtoanueckue pekomenaaumu Digital-mkona: KCronb3oBaHUe TEXHOJOTWH BHPTYaJIbHOM peaJ'leOCTH
npoekTHpoBaHHK LMppoBoii obpasosarenbHoii cpeast / F0. A. Kynukos; Munucrepctso obwero u-
npodeccuoHanbHoro odpasosanms CeepuioBekoii obnacty, ['ocynapeTBeHHOe aBTOHOMHOE oGpasoBatesnibHOE .,
YupexKIeHHe JONONHMTENLHOrO npodieccroHanbHoro  obpasoBanus Cpepiosekodt obnactu  «MHCTUTYT #)
pazeuTHa o6pazoBanusy, Hwknerarnnbekuit puiman: HT® FTAOY JITO CO «UPO», 2019. - 53 ¢. ;
[ugposas  wkona: oOpasoBaTebHblii  mopran  [DnekTpoHHbiii  pecypc].  Pexum  joctyma: '
http://digitalschool.su (nara o6pauenns: 20.03.2019)
Cumotieriko H. Kak VR-NpuiioskeHHs MOMOraioT AeTM Y4HTbCS: CTaThs [DNeKTpOHHBIH pecypc]. Pemnm
nocryna: https://lifehacker.ru/vr-prilozheniya-i-obuchenie/ (nata o6pawenus: 20.03.2019) b
Chris Woodford. Virtual reality. UTo Takoe BHpTyaibHas pealbHOCTh: CBOWMCTBA, KJIacCH(pHKALIHS
o6opyzoBanne: cTaThs [DnekTpouHbiit pecype]. Pexum noctyma: https:/tproger.ru/translations/
explained/ (nara o6paienus: 21.03.2019) 4
Flight Simulator X : in Oculus Rift - Virtual Reality: BupTyanbHblii cTUMYSTOP [DEKTPOHHBIN pec 'u
Pexxum goctyna:  https://www.youtube.com/watch?time_continue=2&v=HVdeE3qQZIw  (nars
o6pawenns: 21.03.2019) "
Michael Wiebrands. Molecular Visualisation Tool: Bumeomarepuan [DaekTpoHHbIH pecypc]. Pesxum.
noctyna: https://www.youtube.com/watch?time_continue=1718&v=IThwexOLhfyM (nata oGpalieHns:
22.03.2019)
How the da Vinci Surgical System Robot Works - Explanation & Demonstration - Christian Hospital:

"

BHJEOMaTEPHAI [DnexTpoHHbIit pecype] Pexxum gocryna:
https //www.youtube.com/watch?time_continue=94&v= DL|4ImstDQ (nara obpaluenus: - .
2.03.2019) .

VR modeling for architects — ArchiSpace: Bumeomarepuan [DexkTponHbiii pecype]. Pexum noctynad
https://www.youtube.com/watch?time_continue=105&v=JvémaQ_3p5k (nara obpalieHus
22.03.2019)
Cynuuiienii B. BupTyasibhas peaibHOCTb B 00pa3oBaHiu: CTaThs [DNEKTPOHHbIH pecypc]. Pexkum jocT, ‘
https://vrgeek.ru/obrazovanie-v-vr/ (nara o6pauienus: 23.03.2019) E

nocryna: https://uaitsmart.com/vr-i-obrazovanie-detej (1ara oGpamenus: 23.03.2019)

hitps://play.google.com/store/apps/details?id=com.google.vr.expeditions&hl=ru (nara obpauienus: ;,'
23.03.2019)

. Kak mpoBoauTh rpynnossie BHaeoTypbl B npuiaoxkennn Google Expeditions: MHCTpyKuus K NPHIOKCHHIO

[DnexTpoHHbII pecypce]. Pexcum JlocTyna:
https://support.google.com/edu/expeditions/answer/6335098?co=GENIE.Platform%3DAndroid&h

1=ru (nara obpawenus: 23.03.2019) g

https://play.google.com/store/apps/details?id=com.melscience.melchemistryvr  (zara oGpatue
23.03.2019) i

ob6paruenus: 23.03.2019)

InMind: NpUIIOKEHHE [DnexkTpoHHbIit pecypc]. Pesxxum noctyna:y
https://play.google.com/store/apps/details?id=com.nivalvr.inmind (zara o6pamenus: 23.03.2019)

InCell: NpUIIOKEHHE [DneKTpOHHbIH pecypce]. Pexxum aocryna: -
https://play.google.com/store/apps/details?id=com.nivalvr.incell (nara o6pawenus: 23.03.2019) "

. Apollo 11 VR: NpUI0XKeHHe [DnexTpoHHbIH pecype]. Peskum JlocTyna:

https://play.google.com/store/apps/details?id=com.ThomasKole.Apollo1SVR _ (nata  obpauenus:
23.03.2019)

https://play.google.com/store/apps/details?id=com.drashvr.titansofspacecb ~ (mara  obpawennusy
23.03.2019)

Pexxum <moctyna:  https://www.youtube.com/watch?time_continue=35&v=PeQJe3SWae4 (1




