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BBeaeHue

B cooTtBercTBUM ¢ TpeboBaHUSMU (helepaTbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENBLHOTO CTaHAApPTa
BHEYPOYHAs JICATEIHHOCTh SIBIIIETCS HEOTHEMJIEMOM YacThio 0Opa30BaTENBLHOTO TMpollecca B IIKOJIC.
Oco0OeHHOCTBIO JTAaHHOTO KOMITOHEHTa O00pa30BaTEIILHOTO TIpoIlecca SIBJISICTCSA, C OIHOW CTOPOHBI,
MPEAOCTABJICHHE 00yYaIONIMMCS IUPOKOTO CIEKTPa BO3MOKHOCTEH JUIsl pa3HOCTOPOHHETO Pa3BUTHUS UX
KOMITCTEHITNI, C APYroil CTOPOHBI, CAMOCTOSITEILHOCTh OOpa30BATEIBHONW OpraHM3aIMK B IPOIECCe
HaIlOJHEHUS! BHEYPOUHOU IEATEIbHOCTH KOHKPETHBIM COICPKAHUEM.

B Hacrosee BpeMst 00111ecTBY HEOOX0AMMa JIMYHOCTh, CIOCOOHASI CAMOCTOSITEITFHO CTABUTh YICOHBIC
IIEJTH, TPOSKTUPOBATH ITyTH WX PealN3alliK, KOHTPOJIHUPOBATH U OIICHUBATH CBOM JIOCTIKEHUS, paboTaTh ¢
pPa3HBIMH UCTOYHUKAMU WH(POPMAIINH, OIIEHUBATh MX M Ha 3TOW OCHOBE (HOPMYyIUpOBaThH COOCTBEHHOE
MHEHHE, Cy)KJeHuEe, OlleHKY. COBPEMEHHBIHN YeI0BEK JI0JKEH OPUEHTUPOBATHCS B OKPYKAIOIIEM MUPE KaK
CO3HATENBHBIN CYOBEKT, aJIEKBATHO BOCIIPUHUMAIOIIUH MOSBJICHHE HOBOTO, YMEIOIIUNA OPUEHTUPOBATHCS
B OKPY’KaIOIIIeM, TTOCTOSIHHO U3MEHSIOIIEMCSI MUPE, TOTOBBIM HEMPEPHIBHO YUUTHCS.

CKOpOCTh pa3BUTHSI MaTePUATBHBIX, MHOOPMAIIMOHHBIX ¥ COIMATBHBIX TEXHOJIOTHIA BO BCeX cdepax
KU3HU OOIIECTBA CTPEMHUTENBHO pacTeT. (s pa3paboTKM M UCIOJIb30BAHUS HOBBIX TEXHOJIOTHYECKUX
MPUHIINIIOB W TEXHOJOTHH HEOOXOJWMBI  ONpEJCIICHHBIC MOJEIU MBIIUICHUS W  IOBEICHHUS
(TexHOJIOTHYECKAss TPAMOTHOCTh M M300PETAaTEIbHOCTh), KOTOPHIC, KaK MOKA3bIBAET OMBIT MHOTHX CTPaH,
(hopMUPYIOTCS B IIKOJILHOM BO3pacCTe.

WNHTepecsl Hamie cTpaHbl Ha JAHHOM JTare pPa3BUTHS TPeOYrOT, 4TOOBI 0c000€ BHMUMAaHHE OBIIO
o0palieHo Ha OPHUEHTANUI0 OO0YyJaIOmMXCS HAa WHXEHEPHO-TEXHHUYECKYIO EeATEeTLHOCTh B cdepe
BBICOKOTEXHOJIOTHYHOTO MpOou3BOACTBA. B cooTBercTBum ¢ Konrenmueid pa3BUTHS TEXHOJOTHYECKOTO
oOpa3oBaHusi B cucteme obOmiero obpazoBanusi B Poccuiickoii ®enepaunu B cojepxaHue y4eOHOTO
MpeaMeTa TEXHOJOTHs BKIIOYAIOTCS HOBBIE HAINPABJICHHS JCATEIHHOCTH TaKWe Kak SMmart-TeXHOJoruu
(TakuX KaK UCKYCCTBEHHBIN MHTEJUICKT, BUPTyaJbHAs U JIOTIOJIHEHHAs] pealIbHOCTh, 3D-meuarh, HHTEpHET
BeIIei). DTO MO3BOJIIET MEPEHTH K 0OYUECHHIO, KOTOPOE aalTUPYETCs MOJ 0COOCHHOCTH IIKOJIbHHUKA, U
BBICTPOMTH JIJISl HErO MHIUBUIyaJIbHBI 00pa30BaTEIbHBIN TPEK.

Breypounast nesTeNhbHOCTP KaK HEOTHEMJIEMBIM KOMIIOHEHT O00pa30BaTEIBHOTO IpoIiecca,
MPU3BAHHBIM PACHIUPHUTh BO3MOXXHOCTH 0011€00pa3oBaTeIbHON OpraHu3anuud g (popMUpOBaHUS
HEOOXOUMBIX CETOJHSNTHEMY BBITYCKHUKY KOMIIETCHITUH, CO3/1aeT 0COOBIC YCIOBUS IS PACITUPCHHS
JOCTYIA K TJIO0AIBHBIM 3HAHUAM M HH(POPMAIIMHU, OTIEPEKAIOIIEro 0OHOBIICHUS COAepKaHUsI 00pa30BaHMs
B COOTBETCTBHH C 33/1a4aMU MEPCIIEKTUBHOTO Pa3BUTHUS CTPAHBI.

XO0Ts1, BUPTyajbHasl PEaTbHOCTD €I HE CTalla YacThIO HaIlleH )KM3HHU, HO YK€ 000CHOBBIBAaeTCS B cepe
obOpazoBanus. [TocMOTpeTh, Kak yCTPOEH OPraHU3M YeJIOBEKa, YBUJIETh IIPOIIECC CTPOUTEIHCTBA 3HAMEHUTHIX
COOPY)KEHHM, COBEPIINTh HEBEPOSITHOE IMYTEIIECTBUE M MHOTOE JPYroe, CEeroJHs MOTYT CAeNaTh JIETH C
MOMOIIBIO IIJIEMa BUPTYaJIbHOHN peaibHOCTH, CMapT(POHA U CIEIMATFHOTO MOOUIBLHOTO MPUIIOKEHHUSL.

CTOUT OTMETHTb, YTO COBPEMEHHBIC MPUJIOKEHUS U TaHKEThl HE CMOTYT 3aMEHUThH IIKOJIbHUKAM
y4eOHHMKH WM paboTy B KJlacce ¢ mpenojaBareneM. OIHaKo MPUMEHEHHE COBPEMEHHBIX TEXHOJIOT UM, TAKHX
KaK BUPTYaJlbHAs U JIONIOJHEHHAs pealbHOCTh B 00YUeHHH CIIOCOOCTBYET OoJiee Ty00KOMY MOTPYKEHUIO B
MpeIMETHYI0 00JacTh U MOBBIMIAET B pa3bl 3G (HEeKTUBHOCTh oOydyeHHs. Beab, kKak HM3BECTHO, YTO KOTrJa
YEJIOBEK MUIIET, TO OH 3anoMuHaeT 20% ot Bcero oobema uHpopmaiuu, korga roBoput — 30%, a xorna
nenaet, To B mamMaTh octaercsa 80% HOBBIX TaHHBIX.

BupryanpHas ¥ IOTIOJHEHHAs] PEalbHOCTh MO3BOJISIFOT JETSAM MOJYYUTh HOBBIH OMNBIT CUMYMSIUU U
MIPUPAaBHUBAETCSA K JEHCTBUSAM, a 9TO O3HAYaeT, YTO TEXHOJOTHMH VR caMbIM MOJOXKHUTENBHBIM 00pazoM
BIIUSIIOT HA 3aIIOMUHAEMOCTD IITKOJIbHOIN HHGOPMAINH U AeNAI0T 00yueHUe YBIeKaTeNbHBIM U d(P(EKTUBHBIM.



[lossicHenue. HoBble HanpaB/IeHUS: MOHATHE BUPTYAJIbHON pealbHOCTH

VYuuteiBas conaepkanne KoHIENIUU pa3BUTHS TEXHOJIOTUYECKOTO 00Opa30BaHUs B CHCTEME OOIIEro
obpazoBanus Poccuiickoit denepanuu, rae 0coboe BHUMAHHUE YACTSETCS CUCTEME B3TIISAI0B HA OCHOBHEIE
npo0ieMbl, 0a30BbIC MPHHIIMIGI, IEJIH, 3aadyd W HOBBIC HAINPABICHUS PAa3BUTHS TEXHOJIOTHUYECKOTO
oOpa3oBaHUs, TPOTPaAaMMBI BHEYPOUHOM JIEATSIBHOCTH MOTYT JaTh I[IHPOYANIIHE BO3MOXKHOCTH
oOygaronumcs 11 JOpMHUPOBAHUS HEOOXOIMMBIX CETO/IHS KOMIIETCHIIHIA B 3T0# o6nactu. OcBoenne VR u
AR TEXHOJOrMd — 3TO HOBBIM MOIIHBIM 00pa30BaTENbHBII MHCTPYMEHT, KOTOPBIH MOXET NPUBUTH
IIKOJILHUKY TIPUBBIYKY HE HCIIOJIh30BaATh TOJBKO TOTOBOE, HO W F€HEPUPOBATH C MOMOIIBIO KOMIIBIOTEpA
TPEXMEPHYIO CPEly, C KOTOPOH MOJIb30BATENb MOKET B3aUMO/IEHCTBOBATh, OJHOCTHIO MJIM YACTUYHO B HEE
MOTPYXKAsICh. ITHU TEXHOJIOTUU TIO3BOJISIIOT Pa3BUBATh MEKIUCIUTIIMHAPHBIE CBSI3U, OTKPHIBAIOT IITUPOKUE
BO3MOXHOCTH JUIsl NPOEKTHOTO OOYy4eHHs, ydaT CcaMOCTOSITENIbHOM TBOpueckoil pabote. Bce 310
CIOCOOCTBYET pPAa3BUTHUIO JINYHOCTH, (POPMUPOBAHHUIO TBOPYECKOTO MBILIIEHUS, NPOPEeCcCHOHAIBHON
OPHUEHTAIIMH YYAIIUXCH.

YHukanabHocTh HampaBieHud VR m AR TexHoJIOrH# 3aKiaro4aeTcsi B BO3MOXKHOCTH OOBEIMHUTH
KOHCTPYHpPOBaHUE, MOJIETMPOBAHUE U MPOTPAMMHPOBAHUE B OJTHOM KYpCE, UTO CIIOCOOCTBYET MHTETpalluu
3HaHUN MO WHPOPMATHKE, MaTeMaTHKe, (PU3MKe, ECTECTBEHHBIM HAayKaM C Pa3BUTHEM HWHKEHEPHOTO
MBITIUICHHS, Y€PE3 TEXHNUIECKOE TBOPUYECTRO.

BoctpeboBannoCTh n3ydeHUsT HHGOPMAITMOHHBIX CHCTEM B TOHUMAHUHU X KaK aBTOMaTHU3HUPOBAHHBIX
cucteM paboThl ¢ MH(OpMalKel B COBpEeMEHHOM HH(GOPMAIMOHHOM OOIeCTBE HEYKIOHHO BO3PAcCTaeT.
MeToa010THs 1 TEXHOJIOTHH X CO3/IaHUSI HAYMHAIOT UTPATh POJIb, OJU3KYIO K OOIIEHAYIHBIM TI0JIX0/IaM B
MMO3HAHUH U MPE0oOpPa30BaHUK OKPYKAIOIIETO MUpa. ITO 00YCIOBIMBAET HEOOXOAUMOCTh (POPMUPOBAHHS
0oJiee MOTHOTO MPEJCTABICHUS O HUX U aKTyaJbHOCTh JaHHOU 00pa3oBaTenbHOM chephl NesITeNbHOCTH.

OmauM W3 mokazatened Oyamymiedl TpodecCHOHAIBHOW MPUTOJHOCTH — CTAPIICKIACCHUKOB,
OPHUEHTHUPOBAHHBIX HA NHXEHEPHO-TEXHUYECKHUE BUbI ACITENBHOCTH. [IIKOTPHUKM MOTYT TO3HAKOMUTBCS
C HCIIOJIb30BAHHEM TpEXMEpHOU rpaduky M aHUMAlMHM B PA3JIMYHBIX OTpacisaxX U chepax AesTebHOCTH
COBPEMEHHOT0 YEJIOBEKA, C IMPOLIECCOM IOTPYKEHUS B BUPTYAIbHbIE MHpPBI, MOPOM IPEBOCXOIAIINX
peayIbHbIN MUp 0 KayecTBY IpecTaBieHus rpadpudeckoil nnpopmanuu. He cexper, uyTo cpeau yyaumxcs
MOMYJIIPHOCTh MHKEHEPHBIX, U, TEM OoJiee, pabounx mpodeccuii magaeT ¢ KaKIbIM TOJ0M.

Jlnst peanm3anuu HanpasieHuii: VR u AR TexHomoruii B paMkax y4eOHOTro mpeaMera nHpopMaTHka
HE OTBOJUTCS BpeMeHH. U 311ech Ha TOMOILb NPUXOIUT BHEYPOUHAsl ACSITEIIBHOCTh. DTO UHBIE BOBMOXHOCTH
OpraHu3auy y4eOHOro BpEMEHH: TPaJAULIMOHHbBIC TUHEITHbIE U HOBbIE HENMHEHHbIe (JOPMBI OpraHU3aINH
KYpCOB, ydacTHE€ B WIPOBOIl, TBOPUYECKOW M KOHKYPCHOHM JesTeNbHOCTH, paboTa B pPa3HOBO3PACTHBIX
IPYIIax ¢ y4eTOM UHTEPECOB U CIIOCOOHOCTEH 00yJaromuXcsl.

BupryanbHasi peajJbHOCTb — 3TO F€HEpUpyeMas C MOMOIIbI KOMIIBIOTEpAa TPEXMEpPHAsl Cpena, C
KOTOPOM MOJIb30BaTEIb MOKET B3aUMOAEHCTBOBATh, OJHOCTHIO UIIM YACTUYHO B HEE NOrpyxkasch. [3]

Ceoitcmea VR

[TonHbIil HAOOP BCTPETUTH MOKHO PEIKO, HO HUXKE TIEPEUNCIICHBI Te 0COOEHHOCTH, Ha KOTOPBIE HYKHO
OPHUEHTUPOBATHCS MPU CO3JAHUU BUPTYaIbHON PEAIbHOCTH.

e [IpaBnonono6Hast — moAepKUBAET Y MOJIB30BATENS OIIYIIEHHUE PEaTbHOCTH MTPOUCXOISIIIETO.

e nTepakTuBHas — 00ecreynBaeT B3auMOICHCTBUE CO CPEOil.

o MamuHHO-TeHepupyeMas — 0a3upyeTcss Ha MOIIIHOM anmapaTHOM 00eCreYeHUH.

e JloctymHass  Jiss  W3y4YCHHS] — MPEAOCTABISET  BO3MOXKHOCTH  HCCIENOBaTh  OOJBIION
JETAIU3UPOBAHHBIN MUP.

e Coznaromast 2QQeKT MpUCYTCTBHS — BOBIIEKAE€T B MPOIECC KAaK MO3T, TaK M TEJO MOJb30BaTes,
BO3/IEUCTBYS HA MAKCUMAJIbHO BO3MOHOE YHCJIO OPTaHOB YYBCTB.

Tunut VR

VR ¢ aghgpexmom nonnoeo nozpyicenus

DTOT THUII IOJIpa3yMeBaeT HAIUYUE TpeX (PaKTOPOB:

1. [IpaBaonogoOHast CHMYMSIUS MUPA C BEICOKOW CTETICHBIO JIETAIU3aIIHH.

2. Bricokompon3BoAUTENBHBIA KOMITBIOTEP, CTIOCOOHBIN paclo3HaBaTh JEHUCTBUS MOJIB30BATEIS
Y pearupoBaTh HA HUX B PEKUME PEaTbHOTO BPEMEHH.



3. CrnenuansHoe 060pyI0BaHNE, COETUHEHHOE ¢ KOMIIBIOTEPOM, KOTOpOe obecreunBaeT 3Qext
MOTPYKEHHsI B TIpoliecce uccieaoBanus cpepl. O HEM MBI 4yTh OKE OTOBOPUM 0oJiee moapoOHO.

VR 6e3 noepyacenust

He xaxomy u He Bcerza He00X0AMMO TIOJTHOE TIOTPYKEHHE B alIbTEPHATHBHYIO pealbHOCTh. K THITY
«0e3 TOTPYKEHHs» OTHOCATCS CUMYJSIUHM C KaYeCTBEHHBIM M300pa’keHUEM, 3BYKOM U KOHTPOJUIEpaMH, B
ujeaie TpaHCIUpYyeMble Ha IIMPOKO(GOpMaTHBIN 3KkpaH. Takke B 3Ty KaTETOPHIO MOMAJAI0T TAKUE MPOCKTHI,
Kak apxeoJiorudeckue 3D-peKoHCTPYKIIUU APEBHUX MOCEICHUM UM MOJICIIN 3/IaHUH, KOTOPBIE apXUTEKTOPHI
CO3AI0T JJIs JIEMOHCTpALMKM CBOEHM paboThl KIUEHTY. Bece mepeuncieHHble BbIlIE IPUMEPbl HE OTBEYAIOT
craggapraM VR B ITOJIHOM Mepe, HO MTO3BOJISAIOT IPOYYBCTBOBATH MOJIEIMPYEMBI MUP HAa HECKOJIBKO YPOBHEHN
riryoke, 4eM APYyrue CpeacTBa MyIbTUMEANA, a TIOTOMY MPUYUCIISAIOTCS K BUPTYaJIbHOW PEaTbHOCTH.

VR ¢ coemecmuoii ungpacmpykmypou

Croma MOXHO OTHECTH «BHPTyalbHbie MHpbD» Bpojae Second Life u Minecraft. EnunctBenHOE
CBOMCTBO M3 MEPEUYMCICHHOIO BBINIE, KOTOPOTO UM HE XBaTaeT AJs IOJHOIO KOMIUIEKTa — CO3JIaHhe
s¢deKTa NpUCyTCTBUA: TAKHME MUPBI HE 00ECIEUNBAIOT MOJIHOT0 MOTrpyXeHus. TeM He MeHee, B BUPTYyalIbHBIX
MHpax XOpOILO MPOMHUCAHO B3aUMOIEHCTBUE C IPYTUMHU I0JIb30BATEISIMH, YETO YaCTO HE XBATAET MPOTyKTaM
«HACTOSIIEW» BUPTYaJIbHOM peanbHOCTH.

BupTtyanbHble MUPBI UCHIOIB3YIOTCSI HE TOJIBKO B UTPOBOI MHIyCTpUHU: Oaroaapsi TakKuM
wiatpopmam, kak 3D Immersive Collaboration u Open Cobalt mosxHO oprann3oBbIBaTh paboune u
yaeOnbie 3D-TIpocTpaHCTBa — ATO HA3BIBAETCS «COBMECTHAs paboTa ¢ 3p(HEeKTOM MPUCYTCTBUS.

Coznlanue BO3MOKHOCTH OJHOBPEMEHHOI'O B3aMMOJIEHCTBHS B COOOIIECTBE U MOJHOTO MOTPY:KEHUs
ceryac sIBISETCS OJHUM M3 BaKHBIX HallpaBlIeHUH pa3BUTHS VR.

VR na b6aze unmepuem-mexuonocuti

CriernanucThl B 00J1aCTH KOMIBIOTEPHBIX HAayK pa3paboTain crnocol co3/laHusl BUPTYaJbHBIX MUPOB B
Hutepuere, ucnonb3ys texHosoruto Virtual Reality Markup Language, anamormunyro HTML. Ona Ha
KaKoe-To BpeMs Oblia 00iesieHa BHUMAHUEM U cefdac CUUTAeTCs yCTapeBIIeH, HO yUUThIBask BO3PACTAIOIIHIA
untepec Facebook x VR, B Oyaymiem BupTyanbHas peajbHOCTh 00€IIaeT OCHOBBIBATHCS HE TOJILKO Ha
B3aUMO/ICHCTBUM, HO U Ha UHTEPHET-TEXHOJIOTUSX.

Oonacmu npumenenus VR.

Obyuenue

VR wucnoine3yercs i MOAETUPOBAHUS CPebl TPEHUPOBOK B TE€X 3aHATHUSX, B KOTOPHIX HEOOXOAMMA
Mpe/BapuTelibHas IMOATOTOBKA: HANPUMEp, YIPaBICHHE CaMOJIETOM, MPBDKKA C MapallioTOM U Jaxe
orepanuy Ha MO3re.

Hayka

VR no3BoJiSIeT yny4luTh U YCKOPUTH HCCIIEI0BAaHNE MOJIEKYJIIPHOTO U aTOMHOT'O MHUpa: OTPYXKasicCh
B BUPTYQJIBHYIO CpeJly, YICHBIM MOXKET oOpamiaThCs ¢ YaCTUIIaMU Tak, 0yaTo 31o kyouku LEGO. [5]

Meouyuna

Kpome momomm B 00ydeHHWH XUpPYproB, TexHoJorHs VR oKka3bIBaeTCs MOJNE3HOW W HA CaMHUX
omepanusx: Bpay, HCIOJB3YS CHENHaTbHOE OO0O0pYIAOBaHUE, MOXKET YIPaBJIATh ABIKCHUSIMU pPOOOTa,
MOJTy4asi IPH 3TOM BO3MOXHOCTH JIy4Ille KOHTPOJIUPOBATH MPOIIECC.

IIpomviuinennwiti Ou3aiin u apxumexkmypa

Bmecto TOro, 4ytoOBl CTPOUTH JOPOTOCTOSIIIME MOJENW MalllH, CaMOJIETOB WJIM 3JaHUN, MOKHO
CO31aTh BUPTYAJIbHYIO MOJENb, TO3BOJISIIOILYIO0 HE TOJIBKO MCCIIEOBAaTh MPOEKT U3HYTPHU, HO U NIPOBOJUTH
TECTUPOBAHUE €T0 TEXHUYECKUX XapaKTEPUCTHUK.

Hepvl u pazeneuenus

Ha naHHBI MOMEHT 3TO caMasi U3BECTHasI ¥ camast IIMpoKast 001acTh Ucoib3oBaHus VR: cioja BXoaAT
KaK UTPBl, TAK ¥ KHHO, BUPTYAJIBHBIN TYPU3M H MOCEIEHNE PA3IMYHBIX MEPOTIPUSTHH.

OnxuM u3 HanboJiee MOMYNIAPHBIX HAIPABICHUN Pa3BUTHS BUPTYAIbHOM M TOMOJHEHHOHN peallbHOCTH
sBisieTcst oopa3oBanue. CyliecTBYeT MHOTO PAa3JIMYHBIX BAPHAHTOB MPUMEHEHHS COBPEMEHHBIX TEXHOJIOT UM
B 9TOM 00JIaCTH — OT MPOCTHIX IIKOJILHBIX TypoB 1o [IpeBHeMy Erunty Ha ypokax reorpaduu 10 o0ydeHus
CMELUAINCTOB I pabOThl HA CBEPXCKOPOCTHOM I0€3/1€ WJIM Ha KOCMUYECKON CTaHIUH.

Hocmouncmea ucnonvzosanusa VR 6 obpazosanuu

Vcnonbp3oBaHne BUPTYaJbHOU PEATbHOCTH OTKPBIBAET MHOTO HOBBIX BO3MOKHOCTEH B OOy4eHUH U

O6pa3OBaHI/II/I, KOTOPBIC CJIIMIIKOM CJIOXKHBI, 3aTpaTHbI IO BPEMCHU WM JOPOTHU IIpH TPAAULIMOHHBIX
5



https://secondlife.com/?lang=ru-RU
https://minecraft.net/ru-ru/?ref=m
http://www.opencobalt.net/

MOJIX0JIaX, €CIH HE BCE OJJHOBPEMEHHO. MOKHO BBIICIIUTH IISITh OCHOBHBIX JJOCTOMHCTB IpuMeHneHnst AR/VR
TEXHOJIOTHI B 00pa30BaHUU.

Harasanocts. Mcnons3yst 3D-rpaduky, MOKHO A€TAIM3UPOBAHHO MOKA3aTh XMMHUYECKHE MPOIECCHI
BILJIOTH JI0 aTOMHOTO YpOBHs. [IpruemM HUUTO HE 3arpenaeT yriiyOuThCs elle Jalblle U 0Ka3aTh, Kak BHYTPH
CaMoro aToMa MPOMCXOJHUT JeNICHHE sApa Mepe. sAepHbIM B3pbIBOM. BupTyanbHas peatbHOCTh CliocoOHa HEe
TOJIBKO JIaTh CBEJICHHUS O CAMOM SIBJICHHUH, HO U IIPOJAEMOHCTPHUPOBATH €r0 C JIFO00H CTETIEHBIO AeTaIN3aIlH.

Be3onacHocts. Oniepaniisi Ha cepiie, yIpaBlIeHHE CBEPXCKOPOCTHBIM T0€37I0M, KOCMHUYECKAM
[IaTIIOM, TEXHUKA 0€30MaCHOCTH IPH MOXKape — MOMKHO MOTPY3UTh 3PUTENIS B TF000E U3 STHX 00CTOSTEIHCTB
0e3 MaJeUINX yrpo3 JUist dKU3HH.

BoBiedenue. BupryanbHas pealbHOCTB IO3BOJISIET MEHSTH CIIEHAPWH, BIUATH HA XOJ] SKCIIEPUMEHTA
WIA peliaTh MaTeMaTH4YecKyl0 3a/ady B WIPOBOM M JIOCTYNMHOW it moHUMaHusi ¢gopme. Bo Bpems
BHUPTYaJIHLHOTO YpPOKa MOXHO YBUAETH MUP MPOIUIOTO TJIa3aMU HUCTOPHUYECKOTO MEPCOHaXa, OTIPABUTHCS B
MyTEIIECTBUE TI0 YEIIOBEUYECKOMY OPTraHU3My B MHKpOKAICYJie WJIM BBHIOpaTh BEPHBIH Kypc Ha Kopaldie
MarennanHa.

®oxycupoBka. BupTryanbHblii Mup, KOTOpBIH OKpPYKUT 3pHUTENsl CO BCEX CTOpoH Ha Bce 360
IpaJycoB, IO3BOJHUT IIETUKOM COCPEJOTOYMTHCS Ha MaTepualie W HE OTBIEKAaThCS Ha BHEIIHHE
paspaxuTenu.

BuptyaabHble ypoku. Bua oT miepBoro Jmia U OIIyHICHWE CBOETO MPHCYTCTBUS B HAPHCOBAHHOM
MHUpPEe — OJIHa W3 TJIABHBIX OCOOCHHOCTEH BHPTYAIBHOH pPEaTbHOCTH. DTO IMO3BOJISIET MPOBOJUTH YPOKH
[EJIMKOM B BUPTYaJIbHOU PEaTbHOCTH.

BreypouHnasi neaTenbHOCTh MOXKET OBITh OPTaHW30BaHA KaK HEMOCPEICTBEHHO (TEPPUTOPHAIIBHO) B
0011e00pa30BaTeILHOM YUIPEXKJACHUN, TaK U 3a €ro MpejesiaMu. Tak, Ipu OTCYTCTBHU B 00pa30BaTEIbHOM
YUPEXKJIEHUH BO3MOKHOCTEH [UIsl peain3allud BHEYPOUHOU NeATeNbHOCTH (KaJpOBBIX, MaTepHalbHO-
TEXHUYECKUX M Jp.) oOpa3oBaTelbHOE YUPEKJEHHE B pPaMKaX COOTBETCTBYIOLIUX T'OCYAAPCTBEHHBIX
(MyHUIIMTIAJTBHBIX) 3a/IaHU, (OPMHUPYEMBIX YUPEAUTETIEM, HCIOJIB3YET BO3MOKHOCTH 00pa30BaTeIbHBIX
YUpEXKICHUHN JOTIOTHUTEIHLHOTO 00pa30BaHus IeTel, OpraHu3ainii KylabTyphl U CIIOPTA.

B cBsf3u ¢ 3TUM crnegyeT yTOYHHUTh, YTO OJHHM U3 CIIOCOOOB peaau3alliyd BOCHUTATEIbHOM
coctapisitomied I'OC Moker OBITH HWHTETpaIsi OOIIEr0 W JIOTIOJHUTEIHLHOTO OO0pa3oBaHUs Uepe3
OpraHMU3aI|I0 BHEYPOUHOU NESTEIILHOCTH.

@opMmbl  OpraHuzanuyd 00pa3oBaTEIbHON JEATEIBHOCTH, uepeloBaHuEe y4eOHOU (ypouHOUl U
BHEYPOYHOM) NEATENbHOCTH B paMKax peau3allid OCHOBHBIX 00pa30BaTENIbHBIX MPOTPaMM Ha4yaJIbHOTO
o011ero 1 0CHOBHOTO 001Iero 00pa3oBaHus onpeAessieT 00pa3oBareabHas OpraHu3alus.



[IporpaMMa BHEYpPOYHOM JeATEJTbHOCTH IO Kypcy: «Digital-mkoJia: ucnoib3oBaHue
TE€XHOJIOTUH BUPTYaJIbHOMN pPea/IbHOCTHU B >KU3HU COBPEMEHHOT0 IIKOJIbHUKA»

JlarHast mporpaMMa BHEYPOUYHOU JAEATEILHOCTH MPEAHA3HAUCHBI I O0y4YeHUs aeTei 5-8 kimacchl u
MOTYT OBITh peaTn30BaHbl, KaK CKBO3HBIMHU - C 5-T0O Mo 8- Kjacc, Tak M OTACIBHBIM KypCOM B paMKax
OIIPENEIEHHOMN NapaJICIIH.

Ilens nporpaMmsl:

1. ®opmupoBaHue HHPOPMALMOHHON KYJIbTYPbl YydYalllUXCsl, COOTBETCTBYIOIIEH TpeOOBaHUSAM
COBPEMEHHOTO MHpa.

2. Pa3Bute  0a30BBIX  HABBIKOB  HCIIOJIb30BAaHHMS  KOMIIBIOTEPOB M YIPABISEMBIX
MUKPOMPOIIECCOPHBIX YCTPOICTB.



IlosicHUTe /JIbHaA 3alIMCKa

Boime yxe oTmeuanuch npeumyinectBa BHeapeHHss VR um AR TexHomoruil ans perieHus
COBPEMEHHBIX 3aJau 00pa30BaTEIbHOrO Ipoliecca. TeXHHYeckoe TBOPYECTBO B LEIOM - MOIIHBIN
UHCTPYMEHT CHHTE3a 3HAaHUN, 3aKJIaJbIBAIOIIMNA IPOYHBIE OCHOBBI CHCTEMHOTO  MBIIUIECHUS,
MIO3BOJISIIOIIETO pellaTh caMble pa3sHOOOpa3zHble yueOHble 3ajaud. Ho oTmetuM u eme oaHy
COCTaBJISIIOLIYIO aKTyaJIbHOCTH BHEJIPEHMUs] Takux mporpamMm B 1ukoje. Cepbpe3Hoil mpoOiemoit
pOCCHICKOTO 00pa3oBaHMsI B IIEJIOM SBJISIETCS CYIIECTBEHHOE OCIIA0JICHHE ECTECTBEHHO-HAYYHOW U
TEXHUYECKOHN COCTaBJISIIOIIMX IIKOJIBHOIO 0Opa3oBaHus. B 3HAUNTEIbHON Mepe YMEHbBILIEHO KOJIUYECTBO
1a00paTOPHBIX pabOT B JAHHBIX 00JIACTAX, 3a9aCTYIO0 HET BO3MOKHOCTH UCIIOJIH30BAHMUS TEXHOJIOTHIECKOM
0a3pl IS Pa3BUTHS HABBIKOB TEXHWYECKOTO MPOECKTUPOBAHUS M KOHCTpyHpoBaHus. Cpeau ydanimxcs
MOMYJISIPHOCTh MHXKEHEPHBIX, M, TeM Ooisiee, pabouux mnpodeccuil magaer ¢ KaxJaplM rogom. U aro,
HECMOTps Ha TO, YTO B COBPEMEHHOE IPOU3BOJICTBO MPUXOJAT BCe OOJIee CIOKHbIE aBTOMATHU3UPOBAHHBIE
1 poOOTU3UPOBAaHHBIE padouyue JIMHHUM, YIPABISATH KOTOPHIMH MOKET TOJBKO XOpOILIO 0Opa30BaHHBIN
cnenuanuct. OTcroza cienyer HeoOX0AMMOCTh MPEEMCTBEHHOCTH MHXKEHEPHOTO 00pa30BaHus Ha pPa3HbIX
CTYNEHSIX OOy4eHMs, Ba)XHOCTb paHHEH MpPONEAEBTUKM TEXHUYECKOTO TBOPUECTBA B IIKOJHHOM
obpazoBanun. HeoOxoammo co3maBaTh HOBYIO 0asy, BHEAPSATH HOBbIE 00pa3oBaTENIbHBIE TEXHOJIOTHH.
OpHMM U3 TaKUX NEPCIEKTUBHBIX HAIIPaBJICHUE U SIBJIsSIETCA 00pa3oBaTesibHass poOOTOTEXHUKA.

B npomecce KOHCTpyMpOBaHHMS M TNPOTrpaMMUPOBAHMS, TOTPY)KEHHUS JIETH MOJy4aroT
JIOTIOJTHUTEIbHOE 00pa3oBaHue B 00JIaCTH MaTeMaTHUKH, OWOJIOTHUH, (PU3MKH, MEXaHUKHU, JIEKTPOHUKH U
MH(OPMATUKH, B XOJI€ MPOEKTHBIX pabOT CIHUCOK MPEIMETOB 3HAYUTEIBHO PACIIUPSIETCSL.

Hcnonrp3oBanne VR m AR TexHOnormii BoO BHEYpPOYHOU AEATENBHOCTU IOBBIIIAET MOTHBALUIO
ydaixcs K oOydeHHIo, 3a/eHCTBYsSl 3HaHMsS MPAKTHUYECKHW M3 BCeX Y4eOHBIX AUCHUIUIMH. [lpu sTom
MEXIIPEIMETHbIC 3aHATHS ONUPAIOTCS Ha €CTECTBEHHBIM MHTepec peOeHka K pa3paboTke U
KOHCTPYMPOBAHUIO Pa3JIMYHBIX MEXaHU3MOB. M 3TO MMeeT OrpOMHOE IICUX0JI0rM4YECKOE 3HAYEHUE B HALLIEM
MHpE, TIe IOPOX YBICYEHHOCTb YYalIUXCs «BUPTYaAIbHBIMIY) MUPAMH HOCHUT SIBHO YPE3MEPHBIN XapaKTED.
Inpokue BO3MOKHOCTH MPENOCTABIISIIOTCA Ul OCYIIECTBICHUS NMPOEKTHOW JESITEIbHOCTH U paboThl B
KOMaH/IC, Pa3BUTHUS CAMOCTOSITEIIBHOTO TEXHUYECKOTO TBOPUYECTBA.

IIpenomaBanue Kypca IpeanoiaracT MCIoIb30BaHUE KOMIIBIOTEPOB U CHELUANIBHBIX YCTPOUCTB,
Takux Kak cMapt¢doH, VR mem u Buseokamepa.

IIporpamma cocTaBJ/ieHa HA OCHOBE CJIEYIOIIUX HOPMATHBHBIX IOKYMEHTOB

o  ®enepanbHbiil 3akoH Poccutickoit @enepanuu ot 29 nexadpst 2012 r. N 273-03 "O6
oOpazoBanuu B Poccutickoii @enepamumy.

o @enepanbHBI KOMIIOHEHT FOCYIaAPCTBEHHOTO CTaHAapTa 00IIero oOpa3oBaHusl, YTBEP)KICHHBIT
npukazoM MunucrepctBa oopazoBanus Poccuiickoit @enepanuu ot 05.03.2004 Ne 1089 «O6
yTIBepkAeHUU (heeparbHOro KOMIIOHEHTA FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
HavyaJbHOTO OOIIEro, OCHOBHOIO O0IIET0, CpeHEro (IOJTHOTO) 00IIero 00pa3oBaHusD.

e [Iucemo Muno6puayku Poccun ot 11.12.2006 1. Ne 06-1844 «O npumepHbIX TpeOOBaHHIX K
MporpaMMam JIOTIOJTHUTEILHOTO 00Opa30BaHMs ICTEH.



AnnapaTHoe o6ecnieyeHye NporpamMmmbl

OcTtaHoBHMCS Ha arnmapaTHOM 00ecIeYeHnH Kypcea.

Oobopyoosanue

LInemor u ouxu / Head Mounted Display, HMD

Takue ycTpoicTBa COCTOST U3 IBYX HEOOJBIINX KPAHOB, PACIIONOKEHHBIX HAIPOTUB Ka)I0TO TJ1a3a,
0P, MPEIOTBPAIIAIONINX MTOTIAJJAHNE BHEITHETO CBETA, M CTEPEOHAYITHUKOB. DKPAaHbI TIOKA3bIBAIOT CJIETKa
CMEIIEHHBIE JIPYT OTHOCUTEIBHO JIPYyTa CTEPEOCKONUYecKre N300paKeHus, ooecrieunBas peanuctuanoe 3D-
BOCHIpUATHE. B muiemax Takxke coJep)KaTcs BCTPOCHHBIE AaKCEIePOMETPbl M JAaTYMKH TOJOXeHus. B
OOJIBIIMHCTBE CBOEM MPOJABUHYTHIE VR-1IeMBbI JOBOJIEHO TPOMO3/KHE, HO B TIOCIEHEE BpEeMs MOSBUIACH
TEH/ICHIUS K CO3/IaHUIO YIPOIIEHHBIX JIETKOBECHBIX BAPHAHTOB (B TOM YMCIIC KAPTOHHBIX, KaK Ha KapTUHKE
BBIIIIE), KOTOPbIE OOBIYHO MpeIHa3HaueHb! Juid cMapThHoHOB ¢ VR -nipuioxeHusImMu.

[IneMbl U1 BUPTYaTbHOM PEATBHOCTH JETSATCS HA TP TUTIA!

1.  Jlna xommbprorepa — pabotaioT B cBs3ke ¢ [IK mmm koncossimu: Oculus Rift, HTC Vive,
Playstation VR.

2. Jlna MOOWIBHBIX YCTPOWCTB — HA3bIBAIOTCS TapHUTYypaMH W paboTalOT B CBS3KE CO
cmaptdoHaMu, TIPECTABIAIOT U3 cedst aepxkarens ¢ auH3amu: Google Cardboard, Samsung Gear VR,
YesVR.

3. HesaBucumble 0YKHM BUPTYaTbHON PEATLHOCTH — CaAMOCTOSATENBHBIC YCTPOWCTBA, paboTaroT
M0J1 yIpaBJeHHEM crienraibHbIX WK anantupoBaHHeIXx OC: Sulon Q, DeePoon, AuraVisor.

Komnamur [ Cave Automatic Virtual Environment, CAVE

AnbTepHaTHBa U T€X, KTO HE XOUYET HCIOPTHTHh MPHYECKY — H300pakeHUs B IAaHHOM CIlydae
TPaHCIHPYIOTCS HE B M[UIEM, a HAa CTEHbl T[OMENIEHHs, 4YacTO IMPEICTaBIIONINEe CcOOOH
mucruien MotionParallax3D (xots mst 6os1ee mosHoro UX B HEKOTOPBIX TaKWX KOMHATaX HY)KHO HaJEBaTh
3D-oukn nmm naxxe komomHupoBath CAVE u HMD). Ecth MHEHHE, uTo VR-KOMHATBI ropas3no mydme VR-
uIeMOB: OoJiee BBICOKOE pa3pelieHre, HET HEOOXOAMMOCTH TacKaTh Ha cebe TpOMO3JIKOE YCTPOMCTBO, B
KOTOPOM HEKOTOPBIX JaKe YKauMBaeT, U CaMOUJCHTHU(HUKAIUS MPOUCXOIUT Mpolle Oiarogaps TOMY, 4TO
10JIb30BaTeh UIMEET BO3MOKHOCTH MIOCTOSIHHO ce0si BUJETh. TeM He MeHee, TPHUOOpeTeHne Tako KOMHATHI,
MTOHSATHOE JIEJI0, BBIMIET TOPA3/I0 JOPOKE, YeM MOKynKa mnuiema (puc. 1).

Pucynox 1. Komuara VR.
Hngppopmayuonnwvie nepuamxu / Datagloves
Jlist yIOBIETBOPEHUS MHCTHUHKTUBHOM NMOTPEOHOCTH MOJb30BATENsl MOTPOTaTh PyKaMHM TO, YTO OH
HaXOJUT /s ce0sl MHTEPECHBIM B MpOIlecce M3Y4EHHUs Cpeibl, ObUTH CO3aHbl IEpUYaTKU C CEHCOpaMHM JUis
3axBaTa JBIM)KEHUH KUCTeH M majblieB pyK. TexHuueckoe obecreueHne Takoro Mpolecca BapbUpyeTcss —
BO3MOJKHO HCIOJIb30BAHUE ONTOBOJIOKOHHBIX KaOenell, TEeH30METPUUYECKHX WU IbE303JIEKTPUYECKUX
JATYUKOB, a TAKXKE DJIEKTPOMEXaHUYECKUX MPUCIIOCOOIEHUH (TaKMX KaK MOTEHIIMOMETPHI) (puc. 2).



Pucynoxk 2. IHpopManmoHHbIE TEPYATKHU.
IDicoticmuxu (eetimnaowt) / Wands
CriennanbHble yCTpOMCTBA /ISl B3aUMOJICHCTBUS C BUPTYalIbHOW Cpelloi, coepiKalllie BCTPOEHHBIE
JaTYUKH OJIOKEHUS U IBJKEHUS, a TAaK)Ke KHOTIKHU M KoJieca MPOKPYTKH, Kak y Mbliu. Ceifuac ux Bce yaiie
JIENal0T OECIpOBOJHBIMU, YTOOBI U30€XaTh HEYAOOCTB W HArpoOMOKJICHHN TIpU TOJCOCAMHEHHH K
KoMrbloTepy (puc. 3).

Pucynox 3. JI>KOWCTHK.

MaTepuaJibHbI€ PECYPCHI:
APM yuenuka (I1K nim HOyTOYK)
Brixon B uHTEpHET
CmaptdoH.
Ouku Cardboard VR.
[Iporpamma Unity
[Mognepxka Android mis Unity.
APM yuutens (KOMIBIOTEP, IPOEKTOP, CKaHEP, IPUHTED)

NookrowdE

Y4yeGHas Harpy3ka
Z[aHHaH nporpamma sBJIACTCA MOAYJIBHBIM KYPCOM, IPECAYCMAaTPpUBACT 3 y’-Ie6HBIX Jaca B HCACIH0, UTO

cocraniser 10 102 yacoB y4eOHON Harpy3ku B rof.

Ilesu Kypca:

Opranu3zanus 3aHATOCTH IIKOJBHUKOB BO BHEYPOUHOE BPEMSI.
PazButue YVY/I yuamerocs:
Pa3BuTre HaBBIKOB KOHCTPYHPOBAHUS U MOJIECIIUPOBAHUS
Pa3BuTre 10rnueckoro U aJIrOPUTMUYECKOTO MBILUIEHUS
Pa3BuTHe MOTHBAIIMY K U3yYEHUIO HAYK: MAaTEeMaTUKU, OMOJIOTHH, HHPOPMATUKH H JIp.
Pa3BuTHE TBOpUECKHUX CIIOCOOHOCTEH B MPOIIECCE KOHCTPYUPOBAHUS U MIPOCSKTHUPOBAHMSL.

e o o o B
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3. 3HAKOMCTBO y4aIlIUXCs CO CIIOCO0aMH B3aUMOACUCTBUS P pabOTe HAJl COBMECTHBIM
MPOEKTOM B 00JBIINX (5-6 4eTOBEK) U MabIX (2-3 YenoBeKa) rpymmax
4. OO0ydeHrne 0CHOBaM KOHCTPYHUPOBAHHUS, TPOSKTUPOBAHUS U MOJICTHPOBAHHS.

3asayu NporpamMmael:

Ilo3HaBaTeabHEIC: Pa3BUTHUEC TIO3HABATCIIBHOI'O HHTEPECa K IMPEAMETaM CCTCCTBCHHOHAYYHOIO
OHUKJIA.

OOpazoBarenbHble:  (QOpMUpOBAHUE  OONICHAYYHBIX W TEXHOJOTHYECKMX  HABBIKOB
KOHCTPYMPOBAHHUS U MPOEKTUPOBAHUS U MOJIEIMPOBaHUS, NOJydeHHE NepBOHaYalbHbIX 3HaHUM 0 VR un
AR TexHOJOTu# U yCTPOICTB, pa3BUTHE YUCHHUI PUMEHATh TEXHOJOTUU B IOBCETHEBHOM JKU3HMU.

Pa3BuBaroiue: pa3BUTHE TBOPUECKON AKTUBHOCTH, MHHUIIMATUBHOCTH U CAaMOCTOSITEIBHOCTH B
MPUHATHH PEIICHUH B Pa3jIMUYHBIX CUTYaIUsX, pa3BUTHE BHUMAaHUs, aMsITH, BOOOpPaKE€HUS, MBILICHUS
(Jtornueckoro, KOMOMHATOPHOTO, TBOPUYECKOTO0), YMEHUSI OTCTaUBaTh CBOIO TOUKY 3PEHUs, aHAIU3UPOBATh
CUTYAIMIO U CAMOCTOSITENIbHO HaXOUTh OTBETHI HA BOMPOCHI IIyTEM JIOTHUECKUX PACCYKACHUM.

BocnuTeiBaromue:  BOCIUTAHME  OTBETCTBEHHOCTH, BBICOKOW  KYJBTYPBI,  JUCIUIUIMHBI,
KOMMYHHMKATHBHBIX CITIOCOOHOCTEH, pa3BUTHE YMEHUSI padOTaTh B IPYIIAX, paclpeaessaTh POl B KOMaH e
uccienonateneit, oOpMUPOBAHUE HABBIKOB KPUTUUYECKOTO MBIIIUICHHUS.

[IporHo3upyemMblii pe3yabTaT

[To okoHYaHMIO Kypca 00y4eHHs yJaluecs A0KHBI
3HATD:

- mpaBwIa 06e301MacHOi padoThl ¢ KoMIbioTepoM U VR TexHomoTHsIMH;

- OCHOBHBIC KOMIIOHEHTBI Pa0OTHI C TIPUIIOKEHUSIMH U 000PYA0BaHUEM;

- OCHOBHI paboTel ¢ APM (aBTOMaTH3MpOBaHHOE paboyee MECTO) yJaIerocs;

- OCHOBBI ITPOEKTHOM JICATEILHOCTH;

- OCHOBBI pabOThI ¢ KOMITBIOTEPHOW CpeIo, BKITFOUAtONIel B ce0st rpauuecKuii si3bIK
MIPOrpPaMMHPOBAHUS;

- IOPSZIOK CO3/IaHUS MPOEKTA 110 BRIOPaHHOU TeMe

YMETb:

- IOArOTaBJIMBATh U UCIIOJIb30BAaTh APM y4alerocH,
- IPUHUMATb UJIK CO31aBaTh yqe6HyI0 3alavy, OIpPEeACIATb €€ KOHCYHYIO LICIIb,

- IPOBOJIUTH MOATOTOBKY paboTel VR 0uKOB,;

- CO3/1aBaTh MapKep Ui CMOPT(OHOB,;

- KOPPEKTUPOBATh MapKep Npu HEOOXOJUMOCTH.

- IPOrHO3UPOBATH PE3YyIbTaThl pabOTHI;

- IUTAHUPOBATh X0/ BHIIIOJHEHUS 3a1aHuUs, IPOEKTA;

- y4acTBOBATh B pabOTe MPOEKTHON TPYIIIbI, OPraHU30BbIBaTh PadOTy IPYIIIHI;

- BBICKa3bIBAThCsl YCTHO B BHJI€ COOOIIEHUS MU JOKIaja.

- BBICKA3bIBAThCsl YCTHO B BUJE PELICH3UU HA OTBETHI APYTUX yJalllUXCS;

- CaMOCTOSTENbHO pemarb TEXHUYECKME 3aJauyd B IIpollecce KOHCTPYMPOBAHMS U

MOJCIUPOBAHUSA ITPOCKTOB (HHaHI/IpOBaTL MNpEaACTOAIINC HeﬁCTBHH, OCYHICCTBJIATL CAMOKOHTPOJIb,
NPUMCHATH ITOJTYUCHHBIC 3HAHHWA, IPUCEMBbI U OIIBIT KOHCprI/IpOBaHI/Iﬂ).
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®opMbl M1 METOABI PAGOTHI C yYALUMHUCH:

B pamkax BHEypOUHOW NEATEIBHOCTH MPEIyCMATPUBAIOTCS CIEAYIOIIME METOJbl OpraHU3aluu
y4eOHO-TI03HaBATEIbHOMN 1S TENFHOCTH, MO3BOJISIOIINE TTIOBBICUTH 3()(HEKTUBHOCTH 00YUEHUS MO KYpCY:
o OOBSACHHUTENBHHO - WIUTIOCTPATUBHBIH (Oecea, 00bsICHEHUE, MHCTPYKTAXK, IEMOHCTpaIys, padora ¢

momaroBbIMH TCXHOJIOTMYCCKMMHU KapTOYKaMHU U Ilp),

o PenpoaykruBHEI (Bocipon3BeneHHE y4eOHOM HHPOPMAIIMU: CO3/IaHIE IPOTpaMM, cOOp Moeme
o 00pasiy);

e MeTtoz mpo6IEeMHOT0 U3JI0KEHUS (YIUTEIb MPEICTABISIET IPOOIIeMy, IPEAIaracT ee pelieHue
IIPY AKTUBHOM OOCYKJIEHUH M Y4acTUU 0Oy4aIOLIUXCs B PEIICHUN);

o IIpoGnemHslil (yuuTenb NpeaCTaBIsAET MPoOsIeMy - YUEOHYIO CUTYALHIO, yJallluecs 3aHUMaIOTCs
CaMOCTOSITEJIbHBIM IIOMCKOM €€ PeIleHNUs);

e DBpHUCTUYECKUH (METOJ TBOPUECKOTO MOJIEIUPOBAHUS IEATEIBHOCTH).

e Meron npoextoB. OCHOBHON ME€TOJ, KOTOPBIM HCHOJIB3YEeTCA NMPU U3y4eHUU poOOTOTEXHUKU. B
OCHOBE - MpEJCTaBIEHUE YUUTEIEeM 00pa30BaTeIbHBIX CUTYyallul, B X0/1€ pabOThl HaJl KOTOPHIMU
y4auiiecs CTaBsT U peraroT coOcTBeHHbIe 3a7auu. [IpoekTHO-OprueHTHpOBaHHOE 00yUeHHE — 3TO
CUCTEMHBI y4eOHBIH METOJ, BOBJEKAIOLIMN ydyalluxcs B Ipolecc NMPUOOpPEeTeHUs 3HAHUM U
YMEHHI € TIOMOIIbIO IIUPOKOM HCCIEN0BATENIbCKOW JESTeNbHOCTH, Oa3upyromeics Ha
KOMIIJIEKCHBIX, pEAJIbHbIX BOMPOCAX M TIIATENbHO MpopabOTaHHBIX 3adaHusAx. [lpu sToMm
IpegycMaTpuBaeTcsd Kak MHAMBUAyallbHas paboTa ydamuxcs, Tak U paboTa B mapax, MajblxX
HCCIEA0BATENBCKUX TpyMax (0 3 ydammxcs), O0JbIINX MPOEKTHBIX TPYIIax (A0 5 ydammxcs)

0Cc06eHHOCTH POrpaMMBbl
[IpuMeHeHnEe TEXHOJIOTMM BHUPTYAJIBHOM PEATBHOCTH HAa YPOKE I03BOJIAET PEHIUMTh BCE 334
COBPEMEHHOTO ypOKa.

Cnenaem 0030p 06pa3oBaTEIbHBIX MOOMIIBHBIX MPHIIOKEHUN C TEXHOJIOTHEH BUPTYaJIbHON peaibHOCTH,
KOTOPbIE MOXKHO HUCIOJIb30BATh HA COBPEMEHHOM YPOKE.

Muorue VR-npunoxeHrst 0CHOBaHBI Ha ITPOCTOM AeMoHCcTpanuu 3D-00beKTOB, POTO HIIH BUALCO, HO JaXKE
3T0 (hyHIaMEHTAIbHO MEHSET mpoliecc nmo3HaHus. M yxe cymecTByeT Hemano VR-IpuiioxeHuii, B KOTOPIX
M0JIb30BaTelIb MOXKET aKTHBHO BIMATH HAa BUPTYaJbHYIO PEallbHOCTh M MpeoOpa3zoBbiBaTh e€. [lokaxem
HECKOJIbKO UHTEPECHBIX VR-MPOEKTOB, YTOOBI MOKA3aTh, YEMY IIKOJIbHUK MOXKET HAyYUTHCS U YTO Y3HATH C X
MIOMOILBIO.

Ilymewecmeosamwv ¢ Google Expeditions.

[Tpunoxenue Google Expeditions coaepUT COTHU TypOB H 0OBEKTOB B BUPTYaJIbHOM WU JONOJTHEHHON
peaIbHOCTH, C KOTOPBIMU MOKHO OTHPABUTHCS HA PACKOIIKH apXe0JI0r0OB, COBEPIINTD SKCIEAULHUIO 110 BOJOMH,
npeBpatuTh kiacc B My3ed. [loka mnpenonaBarenb pacckasbplBaeT, Hampumep, 00 OKeaHe, YYEeHUKH
«TOTPYKAIOTCS» HA JTHO OKEAHA U «IUIABAKOT» PAIOM € akynamu. Wmu, ucnosb3ys JONOJHEHHYIO PEaJbHOCTb,
YUUTENNb MOXET YCTPOUTh U3BEPIKEHHE BYIKaHa MPsIMO B KJacce, pacCMOTPEB M OOCYIMB €ro BMECTE C
YUYE€HUKaMHU.

Paszobpamuvca co cnosxcnvimu nayunvimu nonsmuamu 6 MEL Chemistry VR.

VR-ypoku ot Mel Science mo3BOJISIFOT OKa3aTbCs BHYTPH XUMHYECKHX pPEaKIUNd M YBUAECTH CBOUMH
rJ1a3aMy, YTO MPOUCXOAMT C YacTULAMU BEHIECTB. YUYEHUKHM MOTYT B3aMMOJICHCTBOBATH U
AKCIIEPUMEHTHPOBATH C aTOMAaMHU U MOJIEKYJIaMHU, a YUUTEb KOHTPOIUPYET X0 VR-ypoka v BUIUT mporpecc
KaKJO0ro ydeHuka. MoiHas Bu3yanu3anus 1 3QpQeKT mpUCyTCTBUS MOMOTAIOT MOHATh CYTh XUMHUYECKUX
SBJICHUH 0e3 OeccMBICTIEHHOTO 3a3y0puBanus Gopmyin (puc. 8).
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Pucynok 8. MEL Chemistry VR Ypoku xumun

Pucosamw ¢ Tilt Brush

DTO TPUIIOKEHUE IMO3BOJISICT PUCOBATh B BUPTYAIBHOW PEALHOCTH, TJe BCE, YTO BHI 3aJymacTe,
BO3HHKACT MPsAMO W3 Bo3myxa. [IpejicraBisieTe, Kakoil B3pbIB (paHTa3MM TakWe BO3MOXKHOCTH BBI3OBYT Y
TBOPUYECKOTO MIKOJbHUKA?

JHaxxe ecmu peOEHOK He OyJEeT CBA3BIBATH CBOIO JATBHEHIIYIO )KU3HD C ICKYCCTBOM, BITOJTHE BEPOSITHO,
9TO K MOMEHTYy, KOTJa OH OyJeT moay4arh MNpoQecCHOHAIBHOE O00pa3oBaHWE, MPOCKTHPOBAHHE B
BUPTYAJIbHOW PEABHOCTH JJIi MHOTHX CIEIHAILHOCTEH cTaHeT oObryHbIM AenoM. K coxanennto, VR-
[JIEMBI, HEOOXOAUMBIE JIsI TOU MTPOTpaMMBbI, BCE €II€ TOBOJIBHO Joporoe obopynaoBanue (puc. 9).

2 ; S

Pucynoxk 9. Tilt Brush

Y3uamo o cmpoenuu opeanusma ¢ InMind u InCell

JIBa OYEHb KPACHUBBIX MPHIIOKEHUS, HATJSIHO PACKPBIBAIOUINX MPUHIIMITEI pabOThl MO3ra U KJIETOK
opranusMa B BUJE UTP. AHATOMUS BIOXHOBIISET pa3paboTunkoB VR-IpUoKeHu, 1 MHTEPECHBIX PEICHUI
B 3TOI 001acTH MOKHO HalTu HeMano. Mbl OCTaHOBMJIMCH Ha 3THX JBYX, IOTOMY YTO, BO-TEPBBIX, 3TO
IpUMepbl pOoCCUHCKON pa3paboTku (X BeimycTwia cryauss Nival VR), a Bo-BTOpBIX, OHH MOJHOCTBHIO
6ecrutatHbl. Keratu, Meaunmna — oHa u3 cdep, rae VR-TeXHOIOTHY yke ceroHs 3aHsUIM 3aMETHOE MECTO
B HayKe, IPaKTHKe U IpodeccuoHanbHoM o0ydennu (puc. 10, 11).

~——

f

“; « ”
/x\ % e
<r ~

)

Comfortable VR _
experience

Pucynoxk 10. InMind VR (Cardboard)
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Pucynox 11. InCell VR (Cardboard)
Cosepuums nymeuwecmeue Ha ayny 6 Apollo 11 VR
I'p€3bl 0 KOCMUYECKHUX NYTEIIECTBUAX C pa3BUTHEM VR-TEXHOIOrUM NOJydniu HOBBIN pa3max. M3 VR-
MPUJIOKEHUH O KocMoce (M BOOOIE Cpeau CYIIECTBYIOIIMX 0Opa3oBaTeldbHBIX VR-mporpamm) oco6o
Boiaensiercss Apollo 11 VR — u3BecTHBIN U 10poroil mpoeKT, pacCKa3bIBAIOLIUIl HCTOPHUIO NIEPBOTO MOJIETA
yenopeka Ha JIyny (puc. 12). K netanpHO#M peKOHCTPYKITUU KOCMHYECKOTO KOPaOJIs U JIYHHBIX JaHAIMaQTOB
N00aBIJICHBI APXUBHBIE ay/IMO- M BUJIEOMATEPHAIIBI, TAKXKE €CTh UTPOBOM 3ieMeHT. Eciu mopororo VR -mnema
HET, a U3y4aTh aCTPOHOMHUIO B BUPTYaJIbHOM PEabHOCTH X0UeTCsI, TO XOpouuii Bapuant — T itans of Space.
Titans of Space VR
Titans of Space VR - o0y4aroriiee MpuiIo;KeHHe, KOTOPOE MO3BOJIUT BaM MPHHSTH YIaCTHE B OKCKYPCHH
no ConmHeuHo# cucteMe. TpexMepHble MOJIENU IUIAHET C JEeTalIbHON MPOPHUCOBKON BCEX KOHTHHEHTOB U
OKE€aHOB, peaTUCTHYHAs aHUMallus ABIKeHus atMoceps! FOmuTepa - 0/HUM CIIOBOM TaKOTO Bbl HE YBUJIUTE
naxke B ¢anTacTuueckux duiabmax! BaobaBok k 3ToMy B TeueHHE BCEro IoJieTa Hac OyAeT CONMpPOBOXKIAThH
CIIOKOMHas KJIJaCCHUecKas My3blKa, YCHIJIMBAIOIasl BIIEYaTIEHUE OT YBUJIEHHOTO.

Pucynoxk 12. Apollo 11 VR

Boszmooicnocmu ucnonvzosanusi mexnonozuu eudeo 360 6 obpazoeamenvHom npoyecce.

Buneo 360 - 3TO COBpeMEHHAsl TEXHOJOTHS C OTPOMHBIMH MEPCIEKTUBAMH W MHOTOOOEIIAONIAM
Oyaymum. brarogapst 0coGeHHOCTSM MOJ0OHOM MAaHOPAMHOM ChEMKH, 3PUTENN MOTYT OBITh HE MPHUBA3AHBI K
pakypcy ormeparopa. JT0 03HAYaeT, YTO MPU MPOCMOTPE, MO CBOEMY YCMOTPEHUIO MOXKHO HM3MEHSTh PaKypc
POCMOTPA, KaK YTOIHO B JIFOOOM HAMPABICHUH: B CTOPOHBI, TI0]] HOTH, B He00. Mcnonb3yst TexHonmorun VR st
npocMoTpa Bujueo 360 MOXHO HOcTHYb d(QeKTa MOTHOrO MOTPYKeHUs B aTMocdepy MpOHCXOISIIETo U
UCIIBITATh SIPKHE BIICUATIICHUS. 3PUTEITIO MPEIOCTABISETCS BOSMOKHOCTD TOJHOCTBIO TIPOYYBCTBOBATH CeOsl, B
POJIH y4aCTHUKA KAaKMX-TO COOBITHIA Ha BHJICO.

C nOMOIIBIO TEXHOJIOTHH BUIe0 360 MOXKHO U3ydaTh reorpaduio, apXuTeKTypy TOpOIOB, OABOAHBIIN MUP
W aCTPOHOMHUIO.

Ha ypokax yu4eHHKH MOTYT y4acTBOBarh B askcneduyuu Ha Cesephuiil nomioc, 1mo0ObBath B (haseie Puo-
ne-XKaue#po, WM MOTPY3UTHCS HA THO OKEaHa.

Texuomnorus Bueo 360, HanpuMep, NO3BOIMIA «OXKUBUTHY» JKupaddarurana (0HOTO U3 CaAMBIX BBICOKUX
JMHO3aBPOB, KOT/Ia-TH00 )KUBILIKX Ha IUTaHeTe!), 0Ka3aThCsl CPe/IH 3BE3/] M PACCMOTPETh MOBEPXHOCTH [LmyToHa,
BCTPETUTHCS JIUIIOM K JIMIy ¢ ropwuiaMd B KoHro mim moruiaBate ¢ OenbiMu akymamu. He ocraBisior
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TEXHOJIOTHIO 0€3 BHUMaHUS M HAIM MY3€H: 37IeCh, HalpuUMep, MOXKHO MOCMOTPETh, KaK 3aBOJIST 3HAMEHUTHIC
yacsl «[laBnuH» B DpMuTaxe u T. 1.

JlaHHas mporpamma JI0IyCKaeT TBOPUYECKHM, BaApUATUBHBIN MOJXO0/ CO CTOPOHBI MeAarora B 00JIaCTH
BO3MOKHOM 3aMEHbl IOpPAJKA Ppa3JelioB, BBEICHMs JOIOJHHUTEIBHOIO MaTepuana, pa3HooOpasus
BKJTFOYaE€MBIX METOIUK ITPOBEJICHUS 3aHATUI U BBIOOPA YU€OHBIX CUTYaIUN JJIs1 TPOEKTHOM 1A TEIbHOCTH.
PykoBoACTBYSICh JaHHOW MPOTpaMMOM, M€Jaror UMEET BO3MOKHOCTb YBEJIUYUTh WM YMEHBIIUTH 00bEM
U CTEIIEHb TEXHUYECKOM CJI0KHOCTH Marepuajga B 3aBHCUMOCTH OT COCTaBa TIPYIIBI M KOHKPETHBIX
yCII0OBUI paOOTBHI.
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Y4yeGHO-TEMaTHYeCKOe /IAHUPOBaHME

(1 rox 0Oyvenus, 3 yaca B HEZIGIIO)

Ne Tema 3ansTHI KosnmuectBo
m\n 4acoB
Bcero Teopus IIpakTnka
1. BBonHoe 3ansTue. TexHuka 6€301acCHOCTH MPHU padoTe B KOMIIBIOTEPHOM 4 2 2
kiacce. O6mwmit 0030p kypca. [IpaBuna paboTel ¢ 000py10BaHHEM
2. Pabota ¢ APM yuamierocs. Hauano u 3aBepuieHue paboTsl, uHTEpEIiC, 4 2 2
3aIyCK MPOrpaMM, YCTAaHOBKA MTPOTPaMM Ha CMapTHOH
3. [Mpunoxenne Google Expeditions 5 2 3
4. [Mpunoxxenne MEL Chemistry VR 5 2 3
5. [Mpunoxenwue Tilt Brush 5 2 3
6. VY3Hath 0 cTpoeHnu opranusma B InMind 5 2 3
7. VY3Hatb 0 cTpoenun opranusma B InCell 5 2 3
8. [Mpunoxenune Apollo 11 VR 5 2 3
9. [MpunoxenueTitans of Space VR 5 2 3
10. Buneo 360 5 2 3
11. OcHoBrbl iporpammupoBanus. Cpena nporpammupoBanus Unity 5 2 3
12. CamocrosTenbHas padoTa ydanuxcsi Hajl MpOeKTOM 5 2 3
13. [IpencraBnenue npoekra yuutento. JlopaboTka, ucrpaBiieHue OmmrO0K 7 3 4
14, Hacrpoiika nuactpymento Android 2 2
15. [ToaroToBka mpoekTa Jyis 3amycka 5 5
16. COopKa 1 3aIyCK MPUIIOKCHHUS 5 1 4
17. TecTtupoBaHue npoekra 5 1 4
18. CamocTosarenbHas paboTa yJamuxcs 1o mpe3eHTaluu MpoeKToB 5 1 4
19. CamocTosaTenbHas TBOpUeckas paboTa yqamuxcs 5 1 4
20. IlonBeneHMEe UTOTOB 5 5
Peseps 5
Hroro 102 36 61
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KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

Coaepixanue PesyabTaTsl
Tema ypoka 2 IIpeameTHbIC MeranpeamMerHsble JInuHoCTHBIE
s
= T PerynsstTuBHbie Ilo3naBarens | KommyHukar
5 3| 5 HbIE HBHBIE
& 2| =

1-4 | BBonHoe 4 [IpaBuna TexHuku | 3HaHME Pa3Butue ymenust | Coznanue Passurue Passurne
3aHATHE. 0€30MacHOCTH IIPH | OCHOBHBIX UCII0JIb30BATh IPEINOCHIIOK | YMEHUs T0003HATENBHOC
Texnuka paboTe B KaOMHETE | MpaBuUII peub st pa3BUTHS B3aUMO/JICICTB | TH,
0€30MacHOCTH UBT. IOBEACHUS U peryisuuu [I03HABATEJIbH | OBATh C CO00pa3UTENHHOC
pu pabote B Pacckas o TE€XHUKH CBOEro JIEUCTBUSA | OTO MHTEpEca | YUUTEJIEM U TH,
KOMITBIOTEPHO pa3BUTUH 0€30MacHOCTH B Y aKTUBHOCTH | CBEPCTHUKAMH | (GOpPMHUPOBAHUE
M KJ1acce. pOOOTOTEXHUKH B | KaOMHeTax B 00JyacTu C 1IeJIBIO L[EJI0CTHOTO
OO6mwmit 0030p MHPOBOM BBIYUCITUTEIILHON yaeOHOI MTOJTYYCHHS U MHPOBO33PCHUSI,
Kypca COOOLIECTBE U B TEXHHKH, NeSITeIbHOCTH | OOMeHa COOTBETCTBYIOILE
POOOTEXHUKH. YaCTHOCTH B IIPEJICTaBJICHUE O uHpopMaLuel | ro COBpEMEHHOMY

Poccun. COBPEMEHHOU YPOBHIO Pa3BUTHUSA
Iloka3 Buneo poOOTEXHUKE. HAyKH U

POJINKOB O 0011eCTBEHHO M
poborax u IIPAKTUKHU
poOOTOCTPOEHHH.

5-8 | Pabora c APM | 4 Oo011ee 3HaHUEe PazButne ymenuss | CootHecenue Pa3Butue PazButue
ydalerocs. YCTPOMCTBO OCHOBHBIX IPUMEHSTD CBOUX yMEHUs T0003HATENBHOC
Havano u KOMIIBIOTEpA npaBui paboThI C | YCTAaHOBJIEHHBIE | JICHCTBUIA € B3aUMOJICICTB | TH,
3aBepLICHUE (cocraBHBIE [IK, monsitne 06 | mpaBumia Jyis LEJbIO U OBAaTh C c000pa3uTeNbHOC
paboTHI, YacTH), 3aIyCK U uHTepdeiice u OCYILIECTBIICHUS | 3aJa4aMu YUUTENEM U TH
uHTepodeiic, 3aBepILIECHUE OCHOBHBIX 3alaHHBIX JESATEIBHOCTH | CBEPCTHUKAMMU
3aIryCcK paboTsi ¢ T1K, 3IeMEHTax IercTBUH C LIEJIBIO
HpOrpaMM, uHTEpdEiic, uHTEp(eiica. HOJTy9CHUS U
yCTaHOBKa
IIpOrpaMM Ha
cMaptdoH
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OCHOBHbBIE oOMeHa
3JIEMEHTHI uHpopmanuei
yIpaBJICHUS.
9-13| Ilpunoxenue BusyanbHblie 3bIkH | 3HaHUE Pa3Butue ymenust | Anroputmusu | PazBurtue dopMupoBaHue
G009|!_3 ) IIpOrpaMMHUPOBAHUS | OCHOBHBIX HPUMEHATH poBaHHOE YMEHUS II03HABATEJIILHOIO
Expeditions TOHSITHIT YCTaHOBJICHHBIC | UIAHUPOBAHHUE | pelIaTh UHTEpeca U
broku IPOrpaMMHUpPOBAH | IpaBuJIa AJIs nporecca MIOCTABJICHHBIE | AKTUBHOCTH B
MIPOrPaMMBI. usl, OCYILIECTBIICHUS MO3HABaTEeNbH | 3aJa4u JTaHHOM o0JacTH
Coznanue u MIPEACTaBIICHUE O | 3aJaHHBIX OH M TPyZIOBOM | 4yepes Passurne
3aIycK O1oKax e cTBUI IESITEILHOCTH. | OOIIEHHE HaBBIKOB UTSHHUS
MIPOrPAMMBI. yIpaBiIeHUS U rpaduyeckoil u
OxkHo alNrOpUTMax. TEKCTOBOM
WHCTPYMEHTOB. Coznanue uH(popManuu
ANTOpUTM U €ro IPOCTBIX
BBITIOJIHEHUE MIPOrPAMM.
IIpoexkT
14- | Ilpunoxenue BusyanbHblie SI3bIKM | 3HAHUE PazButue ymenusa | Anroputmuszu | Pazsutue ®opmMUpOBaHUE
18 | MEL Chemistry
VR IIPOrPAMMHPOBAHMSI | OCHOBHBIX IPUMCHSTD pOBaHHOE YMEHHUS IIO3HABATEIBHOTO
19- | [Ipunoxxenue HOHATHH YCTaHOBJICHHbBIE IUIAHUPOBAHMUE | peniarhb UHTEpEeca U
23 | Tilt Brush
bioxn IIPOrPaMMUPOBAH | IIPaBWJIA AJIs nmpouecca IIOCTABJICHHBIE | AKTUBHOCTH B
IIPOrPaMMBI. us, OCYILIECTBICHUS IIO3HABATENIbH | 3a7a4u JaHHOM ob6yacTu
Co3nanue u MPEJCTABICHUE O | 3aJlaHHBIX Ol U TPYJIOBOM | uepe3 Pa3Butne
3aIlyCK 61oKax JIeCTBUI NeSITeIbHOCTH. | OOIIeHHue HAaBBIKOB YTEHUS
IIPOrPaMMBI. yIpaBICHUS U rpaduyueckoit u
OxHo aJropuTMax. TEKCTOBOM
UHCTPYMEHTOB. Coznanue uHpopMauu
Anroput™m u ero IIPOCTBIX
BBITIOJIHEHHE IIPOrPaMM.
IIpoexr
24- | Y3Hatb 0 IIpencraBnenne o | Ilpencrasnenue o | Pa3Butue ymenus | Anroputmusu | PazBurue Coueranue
28 | crpoeHnu paboTe cucreMax BBICTPanBaTh pOBaHHOE yMeHUs oOpa3Horo u
OpraHusMa B OpraHu3sma, yIpaBIICHHUS C MOCIIEIOBATENBbHO | IUNITAHUPOBAHKUE | B3aUMOJICIHCTB | JIOTHYECKOTO
InMind OtBeThl HA oOpatHoii CTh nporecca OBAaTh C MBIIIJIEHWS B
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IIOCTaBJIEHH CBSI3bI0, HEOO0XOIUMBIX [IO3HABATENIbH | YUUTEJIEM U nporecce
bIE aJIrOpPUTMOB C onepanuin OH TPyAOBOU CBEPCTHUKAMU | ACATEIBHOCTH.
BOIIPOCBI. UCIIOJIb30BaHUEM | (QJITOPUTM JESITEIBHOCTH. | C LIEJIBIO
[Tonknrouenue YCIIOBUH. JICHCTBUI) MOJTy4YEHHUS U
maT4YrKa K oOMeHa
poborutatopme. uH(popmanuen
[Ipocrenmee
MIPOrpaMMHUPOBaHU
€ JIBI)KEHUS C
00paTHO CBS3BIO
(ycnoBHble
OTepaTophbl)
29- | V3Hatb 0 [Ipencrasnenne o | [Ipencrasnenue o | Pa3Butue ymenust | Anroputmusu | PazBurtue Coueranue
33 | crpoeHnu pabote cucTemax BBICTPanBaTh pOBaHHOE YMEHHUS 00pa3HoTO U
opraHusma B OpraHusma, YIPaABIEHUS C IOCIIEI0OBATENLHO | IUNIAHUPOBAHKME | B3AUMOJEHCTB | JIOTUUECKOTO
InMind OtBeThI HA oOpartHOM CTh npouecca 0BaTh C MBIIIJICHUS B
MOCTaBJIEHH CBSI3bIO, HEOOXO0IUMBIX MO3HABATENIbH | YUUTENEM U mporecce
bIE aJTOPUTMOB C ornepanui Ol TPYyZIOBOM CBEpCTHUKAMU | JESATEIbHOCTH.
BOIPOCHI. UCIOJIb30BaHUEM | (QJITOPUTM NESITEIbHOCTH. | C IIeJIBIO
[Tonkntouenue YCJIOBHU. JICHCTBUI ) MOJTy4YEHHUS U
IaTyrKa K oOMeHa
poboratdopme. uHpopmaruein
[Ipocreiimee
IPOrpaMMHUPOBAHU

€ IBUKCHUS C
00paTHO CBS3BIO
(ycnoBHbIe
OTIEPATOPHI)
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34- | Ilpunoxenue IIpencraBnenue o | IlpumeHenue Passutue ymenus | BupryansHoe | PasButue IIposiBnenue
38 | Apollo 11 VR paboTe HOJTy4EeHHBIX OCYILECTBIISITh u YMEHUS TEXHUKO-
IPUIIOKEHHUS. 3HaHUU B JIEHCTBHS 11O HaTypHOE AQHAJIM3UPOBAT | TEXHOJIOIMYECKOT
[Tonxmrouenune k IIPaKTUYECKON peanu3anuu MOJIEJTUPOBAaHU | b CUTYallUIO U | O MBILJIEHUS IPU
pabore. JEATEINbHOCTH IUIaHa, Ipujlaras | € TEXHUYECKUX | CaMOCTOATENb | OpraHu3anuu
[Ipocrenmee YCWIHSL IS 00BEKTOB HO HaxOJUThb CBOEH
JIBuxeHue B IIPEOIOJICHUS OTBETHI HA JIeATEIbHOCTH.
MIPWIIOKEHUH, TPYIHOCTEN, BOITPOCHI
OTBETHI Ha BIIPOCHI nonpasJsis ceds IIyTeEM
npu JIOTUYECKUX
IIpoexr HE00X0IMMOCTH, paccyJIeHUI
€CJIM pe3yabTaT
HE JIOCTUTHYT
39- | IMpunoxenueTit [IpencraBnenue o | [IpumeHeHue PasButne ymenus | BupryaneHoe | PasButune IIposiBnenue
43 | ans of Space pabote MTOJTY9IE€HHBIX OCYIIIECTBIIATH u YMCHHSI TEXHHUKO-

VR NIPUIIOKEHHUS. 3HaHUH B JIEUCTBHS TIO HaTypHOE AHAJIU3UPOBAT | TEXHOJIOTHMYECKOT
[TonxmroueHne k MIPAaKTHYECKOU peanu3anuu MOJIETTUPOBAaHU | b CUTYallUIO U | O MBILJICHUS IPU
pa0ore. JESTEIIBHOCTH IUTaHA, IPAJIarasg | € TEXHUYECKUX | CAMOCTOSTENb | OPraHU3alHn
[Ipocreiiee yCuus ISt 00BEKTOB HO HaXOJIUTh cBOeH
JIBrKeHUE B IIPEOJOICHUS OTBETHI HA JESATEIBHOCTH.
MIPWIOKCHUH, TPYIOHOCTEH, BOIIPOCHI
OTBETHI HA BIIPOCHI nomnpa,Jisis ceos IyTeM

pu JIOTUYECKUX
IIpoexkT HE0OX0IMMOCTH, paccyxJaeHui

€CJId pe3yabTaT
HE JIOCTUTHYT
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44-
48

Buneo 360

IIpencrasnenue o
paboTe BUIECO.
[IpencraBnenue o
Bujieo 360.
[Tonxmrouenue
Buneo penakropam,
HaCTpOMKa
MIPOrPaAMM.

Bupaeo moHTaxK,
HaJoXeHHue chepsl
IIpoexr

[IpumeneHue
MOJTY4EHHBIX
3HaHUU B
MPAKTUYECKOU
JEATEINbHOCTH

PasButne ymenus
OCYILIECTBIISATh
JIEHCTBHS 11O
peannzanuu
IUIaHa, IpUjIaras
ycuus AJis
IPEOJIOTICHUS
TPYIHOCTEN,
nonpasJsis ceds
npu
HEOOXOINMOCTH,
€CJIU pe3yabTaT
HE JIOCTUTHYT

Bupryansnoe
n

HaTypHOE
MOJEJIIMPOBAHU
€ TCXHUYCCKUX
00BEKTOB

PazButne
YMEHHUS
aHAJIU3UPOBAT
b CUTYallUIO U
CaMOCTOSITEIIb
HO HaXOJUTh
OTBETHI HA
BOIIPOCHI
yTeM
JIOTHYCCKHUX
paccyXIeHui

IIposiBnenue
TEXHUKO-
TEXHOJIOTMYECKOT
O MBIIJICHUS IPU
OpraHu3anuu
CBOEH
JIeATEIbHOCTH.
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49- | OcHOBBI [Tnarpopma 3HaHue Pa3Butue ymenust | Anroputmusu | PazBurue Pa3Butue
53 | mporpam Unity(cocTas, OCHOBHBIX BBICTPanBaTh poBaHHOE YMEHUSI TPYAOIO0US U
MHUpPOBaH BO3MOYKHOCTH) HOHSTHH, MOCJIEZIOBATEIbHO | IUIAHWPOBAHMUE | B3aUMOJIEUCTB | OTBETCTBEHHOCTHU
us. Cpena OcHoOBHBbIE IeTaNM | IPEJICTABICHUE O | CTh nporecca 0BaTh C 3a KauecTBO
porpam (Ha3BaHuUeE U IpOrpaMMe, HE0OXO0IUMBIX [IO3HABATENIbH | YUUTENIEM U cBoei
MHUPOBAaH HA3HAYCHUE) aIrOpUTMax ornepauui OH TPYZIOBOM CBEpPCTHUKAMH | ACSATEIIBHOCTH
us Unity. Wurepdeiic YIPABJICHHUS. (anmroputm JIEATEIBbHOCTH, | C LIEIBIO
(Ha3HaueHUE) Coznanue NeNCTBUIN) pa3BuUTHE MOJIy4EHUS U
[Hoaxmtouenue IPOCTBIX YMEHHUSI oOMeHa
KOMIIBIOTEPY. IPOrPaMM. IPUMEHSITh uH(popmanuen
IIpoexr paBwiIa u
M0JIb30BaThCS
WHCTPYKITUSIMHA
54- | Camocrosrens CamocrosrensHass | Bimanenue PazButue ymenusa | PazButue Pa3Burtne Pa3Butne
58 TBOpYECKas crocobamu IJIaHUPOBATH YMEHHUS YMEHHUS TPYAOTIOOUS U
Hasi pa0oTa yyamuxcs | Hay4yHOH CBOIO UCIIOJIb30BaTh | OCYIIECTBJISATh | OTBETCTBEHHOCTH
TBOpYECKas 0 PEIICHHUIO OpraHu3anuu JEeSITeNIbHOCTD U CpeacTna MIOCTaHOBKY 3a KauecTBO
paGota y‘Ie6HLIX“ TpyAa, Cle0BaTh MIaHy | HHGOPMAIMOH | BOIPOCOB - cBoei
yuANHXCS CUTYaIuii- MPUMEHEHUS HBIX U WHUIUATUBHOE | JAEATEIbHOCTH.
MPOEKTOB, MOJIy4YEHHBIX KOMMYHHKAIIK | COTPYAHUYECT
PEIOKEHHBIX paHee 3HaHH I OHHBIX BO B TIOUCKE U
[pencrapnenue YUYHUTEJIEM B CPEie | PEILICHUS TEXHOJIOTUI coope
MPOCKTa Unity MMOCTaBJICHHBIX JUISL peLICHU S uHpopManuy,
99- |yuurerno. IIpencraBnenue 3az1ad. NO3HaBaTeNbH | paboTa B
65 |Mopa6orka, pE3yIBTaTOB. BIX U rpynmne
MCIIPABIICHNE TBOPUYECKUX
OIITHOOK 3az1a4
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66- | Hacrpoii [IpencraBnenue o | [Ipeacrasnenuie o | Pa3zButue ymenust | AnroputmMusu | Pazsutue Coueranue
67 | ka pabote OC cucremax OC BBICTpanBaTh poBaHHOE yMEHUS 00pa3HoTO U
UHCTPYM Anpnpoun. Anpapoun. IIOCJIEIOBATEIBHO | IUIAHUPOBAHUE | B3AMMOJEHCTB | JIOTUYECKOIO
€HTOB [Hoaxmouenue CTh nporecca 0BaTh C MBIIIIJICHUS B
Android HACTpOKKa HEOOXOTUMBIX MO3HABATENIBH | YUUTEIIEM U mporecce
paboTsl onepanuin OHl TpyAOBOU CBEPCTHUKAMU | JEATEIBHOCTH.
JESITEIBHOCTH. | C IIEJIBIO
MOJIy4EHUS U
oOMeHa
uHpopmaruen
68- | IlogroToBka [IpencraBnenue o | [IpumeHeHue PasButne ymenus | BupryaneHoe | PasButue IIposiBnenue
72 | mpoekTa JuIs pabote
3arycka [Hoaxmrouenune MOJTy4YE€HHBIX OCYIIIECTBIISATH u YMEHHUS TEXHUKO-
. 3HAHUU B JIEWCTBUA 110 HATypHOE AHAITM3UPOBAT | TEXHOJIOTUYECKOT
Ipocretinree IPaKTUYECKOM peanusanuu MOJIEIUPOBAHM | b CUTYALUIO U | O MBIIUICHHS IIPH
IPOTPAMMHUPOBAHNC) ;10grenpHOCTH IUIaHa, IpUjlaras | € TEXHUYECKUX | CAaMOCTOSITENb | OpraHu3aluu
IIEF;I:;HTM yCunus Asis 00BEKTOB HO HaXOJUTh cBoei
IPEOOTICHUS OTBETHI Ha JESITeIbHOCTH.
TPYAHOCTEH, BOIIPOCHI
nonpaBsis ceods nyreM
npu JIOTUYECKUX
HE0OX0IMMOCTH, paccyxaeHui

€CJI pe3yabTaT
HE JIOCTUTHYT
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73- | Coopka u IIpencrasnenue o 3HaHue Passutue ymenus | Ilnanuposanue | PasButue IIposiBnenue
77 | 3amyck 6ecrpOoBOIHBIX OCHOBHBIX BBICTPanBaTh TEXHOJIOTMYEC | YMEHUs [103HABATEJIbHBIX
MIPUIIOKEHUS BUJaX COEIMHEHUS | TIOHATHUH, MOCJIEZIOBATEIBHO | KOTO IpOLECca | B3aUMOJEUCTB | UHTEPECOB U
yCTpoiicTBa ¢ CBSI3aHHBIX C CTh U Ipolecca 0BaTh C aKTUBHOCTH B
78- | TectupoBanue KOMIIBIOTEPOM. OecrpoBOIHBIMU | HEOOXOIUMBIX pelieHus YUUTENEM U TEXHOJIOTM4ECKOU
82 | mpoekTa [oaxmouenue crocobamu onepauuit 3a/1a4H. CBEPCTHUKAMH | JAEATEIbHOCTH.
COCIMHEHUS (asroput™ C LEIIbIO
000pyI0BaHUS. JIEHCTBUI ) MOJTYYCHHS U
oOMeHa
uHpopmaruen
83- | CamocrosTenpH CamocrostenpHas | Broamenue PazButne ymenusi | Cornacoanue | PasButue Pa3Burtne
87 | ag pabora
yUammxcs mno TBOpUECKast crocobamu OCO3HAHHO u YMEHHUS TPYAOIIOOUS U
NPE3CHTALINHN paboTa ydamuxcss | Hay4YHOM BbIOUpATH KOOpAWHALIUA | OCYLIECTBIIATH | OTBETCTBEHHOCTH
HIPOCKTOB 0 PEIEHUIO OpraHu3alum Hauboiee COBMECTHOM HOCTAHOBKY 3a Ka4eCTBO
y4eOHBIX TpyJa, 3¢ deKkTUBHbBIE TPYIOBOM BOITPOCOB - CBOEH
CUTYyaLHil- IPUMEHEHUS CIOCOObI JIEATEIbHOCTH | UHUIIMATUBHOE | JEATEIbHOCTH,
MIPOEKTOB, MOJTY4EHHBIX peuieHus C ApYTUMH COTPYAHHMYECT | YMEHUs
MPEIIOKEHHBIX paHee 3HaHUH U1 | y4eOHBIX U YYaCTHUKAaMH | BO B IIOUCKE U | IPOSIBIISITh
YUHTEJIEM B CpENiE€ | peLUEHUs MTO3HABATENIbHBIX | IPOEKTHOU coope BHUMATEJIBHOCTb,
Scratch.Po6or. ¢ MIOCTaBJIEHHBIX 3azad, KOMAaH/Ibl. uH(pOpMallUY, | HACTOWYUBOCTb,
UCIIOJIb30BaHUEM 3a/1a4. U3J1araTh MbICIIH HCIIOJIb30BATh | LIEJIEYCTPEMIICHH
HECKOJIBKUX B YETKOMU peus B OCTb,
JATYUKOB. JIOTUYECKOU nporiecce MIPEO0/I0JIEBATh
[IpencraBnenue MIOCJIEI0BATENb- aHajau3a TPYIHOCTHU
pE3yNbTaTOB HOCTH, MPOJIETaHHO N
paboThl KOMaH/IbI. OTCTauBaTh CBOIO paboThI
IIpoekr
TOYKY 3pEHHS
88- | CamocrosTenb CamocrosarensHas | Bnanenue PasButue ymenust | CornacoBanue | PazBurne Pa3Butne
92
Has TBOPUYECKAs criocobamu OCO3HAHHO " YMEHHUS TPYAOIIO0US U
TBOpPUYECKAs paboTa yqamuxcs | Hay4yHOU BBIOMpATh KOOpJAMHALMs | CTaBUTH OTBETCTBEHHOCTH
pabota 10 PELICHUIO OpraHu3aluu HaunboJiee COBMECTHOM BOIIPOCHI, 3a KauecTBO
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y4aluxcs yUeOHBIX TpyJa, 3P PeKTUBHBIE TPYJIOBOM oOparatbes 3a | CBoeH
CUTYaIui- PUMCHCHHUS CIIOCOOBI JESATEILHOCTH | TIOMOMIBIO, JIESTEIIbHOCTH,
IPOCKTOB, MOJTy4ECHHBIX pelIeHus C IpyrumMu bopmyu- YMCHHSI
PEUTOKESHHBIX paHee 3HAHUH U | YIeOHBIX U YY4aCTHUKAMU | POBATh CBOH MPOSIBIISATH
YUUTEJIEM B Cpe/ie | peuieHus MO3HABATENIBHBIX | IPOCKTHOM 3aTpyJHCHHSI, | BHUMATEIBHOCTD,
Scratch.Po0or. ¢ ITOCTaBJICHHBIX 3a7ad4, KOMAaH/IbI. HCKaTh HAaCTOMYHMBOCTD,
HCITIOJIb30BaHUEM 3a1ad. U3JIaraTh MbICITH COBMECTHBIE eJIeyCTPEMIICHH
HECKOJIbKUX B YCTKOM MyTH PEIICHUsI | OCTbh,
IATUYUKOB. JIOTHYECKOU MPEO0J0JIEBATh
[IpencraBnenue MOCJIC/IOBATEIIh- TPYIHOCTH
pe3yIIbTaTOB HOCTH,
pabOTHI KOMaH/IBI. OTCTaWBaTh CBOIO
TOYKY 3PCHUS
93- | [lonBenenue [IpencraBnenue u Bnanenue Pazutue ymenusa | CormacoBanue | PazButue Pa3Butne
97 | uToros 3ammTa criocobamu WCIT0JIh30BATh u yMEHUS TPYIOTIOOHS U
WHIUBUAYAIbHBIX | HAyYHOM peub st KOOpJIMHAIMS | B3aUMOJCHCTB | OTBETCTBEHHOCTH
1 KOJUJIEKTUBHBIX OpraHu3anuu perymsuuu COBMECTHOM OBaTh C 3a KauecTBO
MIPOEKTOB. Tpyna, CBOETO JCUCTBUS | TPYAOBOH YUYUTEIIEM U CBOEi
000011eHus NEeSITEIbHOCTH | CBEPCTHUKAMH | J€ATEIbHOCTH.
PesynbTartos. C npyrumu C LIETIbIO
YYaCTHUKaMU | TIOJIy4EHUS U
MIPOCKTHOM oOmeHa
KOMaH]Ibl. HNudpopmanueit
Ymenue
98-102 Peseps MIPEJCTaBIISITh
pe3yabTaThl
JESITENIbHOCTH.
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3aK/JIl04ueHue

JIeCTBUTENBHO, HCIIOJIB30BAHUE BHUPTYAIbHOW pEAJIbHOCTH OTKPHIBAET MHOIO  HOBBIX
BO3MOJKHOCTEH B 00y4eHUH M 00pa30BaHHMM, KOTOPHIE CIUIIKOM CIIOXHBI, 3aTPaTHBIC MO0 BPEMEHH WIIH
JIOpOTH MPHU TPAAULIIMOHHBIX MTOAX0/1aX, €CJIM HE BCE OJIHOBPEMEHHO. X0UETCSl OTMETUTh LIECTh OCHOBHBIX
JOCTOWHCTB NMPUMEHEHUSI BHUPTYAIbHON PealbHOCTH B 00Opa30BaHUM ATO: HATNIAJHOCTh, O€30IaCHOCTH,
BOBJICYCHHE, POKYCHPOBKA, BUPTYaIbHbBIC YPOKHU M MIPOEKTHAS JEATEITHLHOCTD.

BupTtyanbHble TEXHOJIOTUM NPEAJIaraloT HUHTEPECHbIE BO3MOYKHOCTH JIJIsl IEpeauy SMIIMPUYECKOTO
MaTepuana. B manHoM ciydae kiaccmueckuid opmar oOydeHus: HE MCKAKAETCs, TaK KaK KaXIbIi ypOK
JOTIONHSIETCS S5—/-MUHYTHBIM MOTPYXEHHEM. MOKeT ObITh HCHOJb30BaH CLEHAPUN, IPU KOTOPOM
BUPTYaJIbHBI YPOK JEIUTCS Ha HECKOJBbKO CIIEH, KOTOPbIE BKIIIOYAIOTCS B HYKHBIE€ MOMEHTBI 3aHSTHUS.
Jlexuust ocTaeTcsi, Kak U MPexe, CTPYKTYPOOOpa3yoIuM 31eMeHTOM ypoka. Takoi#t opmaT mo3BossieT
MOJIEpHU3UPOBATh YPOK, BOBJE€Yb YYEHMKOB B Y4YeOHBII Ipoliecc, HArjasAHO WUIIOCTPUPOBATh U
3aKpenuTh MaTepual.

[Ipn Hanuuum OOCTOSATENHCTB, MEMIAIOLUIMX IOCEHIaTh 3aHATUSA, YUYEHUK MOXKET JenaTh 3TO
yaajieHHo. JIjist 9Toro Kjacc 0JDKeH OBITh 000pYyIOBaH KaMepoil mjisi chbeMKu Buieo B (opmare 360-
IpagycoB ¢ BO3MOXHOCTBIO TPAHCISIMH BUACO B PEXKUME PEAIbHOTO BPEMEHH. Y YEHHKH, OCEUIAIOIIe
YpOK JAMCTAaHIIMOHHO, CMOTYT HaO0JaTh MPOUCXOIAIIee B Kacce OT MEepBOro JiMia (Hampumep, npsimMo
CO CBOET0 MECTa), BUJIETh CBOUX OJTHOKJIACCHUKOB, 00IIAaThCS C MPENo/IaBaTesieM U IPUHUMATh yuyacTue B
COBMECTHBIX YPOKax.

TexHosorust BUpTyanbHOM peaibHOCTU — HE TOJBbKO 3(PPEKTUBHBIN, HO U YBIEKATEIbHBIN CIIOCO0
0KHMBHTH IPOLIECC 0Opa30BaHUS
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18.

19.

CnMcok jiuTepaTyphbl
Meroanueckre pekoMeHganuu Digital-nkona: UCIoIb30BaHWE TEXHONOTMHM BUPTYaJIbHOH PEajbHOCTH B
MPOEKTHPOBaHUU IH(poBoii oOpa3oBatenbHOi cpeabl / 0. A. KymukoB; MwunucrepctBo ofuiero u
npodeccruoHanbHOro 00pazoBaHusi CBepIOBCKOM 007acTH, ['ocymapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yUIpexIeHHUEe ONOJHHUTEIBHOr0 MpodecCHOHABHOrO oOpa3oBanust CBepiioBckod obmactu  «MHCTUTYT
pasBuTHs oOpazoBanus», HmkHerarmsckuil pumman: HT® FTAOY AT10 CO «MPO», 2019. — 53 c.
HudpoBass mkoma: o0Opa3oBaTeNnbHBI  mopraid  [DJNEeKTpoHHBIM  pecypc]. Pexum  gocryna:
http://digitalschool.su (nata o6pamenus: 20.03.2019)
Cumonenko H. Kak VR-mpunoxeHus: mOMOrarT JETSM YUUTHCS: CTaThs [DJEKTpOHHBIN pecypc]. Pexxum
nocryma: https://lifehacker.ru/vr-prilozheniya-i-obuchenie/ (nara o6pamenus: 20.03.2019)
Chris Woodford. Virtual reality. Uro Takoe BHUpTyanbHas peaJbHOCTb: CBOMCTBA, KIaCCH(HUKAIMA,
00opynoBaHMe: CcTaThs [DNeKTpoHHBIA pecypc]. Pexum mocryma: https://tproger.ru/translations/vr-
explained/ (mara o6pamenus: 21.03.2019)
Flight Simulator X : in Oculus Rift - Virtual Reality: BupryansHbrii crumynsrop [DnekTpoHHBIH pecypc].
Pexum nmocryma:  https://www.youtube.com/watch?time_continue=2&v=HVdeE3qQZIw (mara
obpamenwus: 21.03.2019)
Michael Wiebrands. Molecular Visualisation Tool: Bumeomarepuan [DmekTpoHHBINH pecypc]. Pexum
nocryma: https://www.youtube.com/watch?time_continue=171&v=Ihwcx0LhfyM (mara o6pamenmus:
22.03.2019)
How the da Vinci Surgical System Robot Works - Explanation & Demonstration - Christian Hospital:
BHJICOMAaTepHAall [DnexTpoHHbIi pecypc] Pexum JIOCTyTa:
https://www.youtube.com/watch?time_continue= 94&v—DL|4ImstDO (nata obOpanIenus:
22.03.2019)
VR modeling for architects — ArchiSpace: Bumeomarepuan [DnexkTpoHHBIH pecypc]. Pexum mocTyma:
https://www.youtube.com/watch?time_continue=105&v=Jv6maQ_3p5k (naTa oOpameHus:
22.03.2019)
Cynaunknii B. BupTyansHas peaqbHOCTh B 00pa30BaHUU: CTAThsI [ DNEKTPOHHBIN pecypc]. Pexxum mgocryma:
https://vrgeek.ru/obrazovanie-v-vr/ (nara o6pamenus: 23.03.2019)
VR-nipunoxeHus, KOTopsie TOMOTyT pedenky yunthes: I T-mkone CMAPT [DnekTponHbIi pecypce]. Pexxum
nocryna: https://uaitsmart.com/vr-i-obrazovanie-dete] (nata obpamenus: 23.03.2019)
Google Expeditions: MIPUIIOKEHNE [DIeKTPOHHBIH pecypc]. Pexum JOCTYyTIA:
https://play.google.com/store/apps/details?id=com.google.vr.expeditions&hl=ru (mara obpamenus:
23.03.2019)
Kax nmpoBomnTs rpynmoBbeie BUAEOTYpHI B prinoxkernn Google Exped itions: HHCTPYKIHUS K IPHI0KCHUIO
[DmeKkTp OHHBIIA pecypcl. Pexnm JOCTyHa:
https://support.google.com/edu/expeditions/answer/6335098?co=GENIE.Platform%3DAndroid&h
I=ru (mara obpamenns: 23.03.2019)
MEL  Chemistry  VR: npuioxeHne  [DnekTpoHHBIM  pecypc].  Pexmm  gocryma:
https://play.google.com/store/apps/details?id=com.melscience.melchemistryvr (mara o6pamenns:
23.03.2019)
Tilt Brush: mnpunoxkenue [DnexrpoHsli pecypc]. Pexum mocryma: https://www.tiltbrush.com (mara
obpamenws: 23.03.2019)
InMind: HPUIIOKEHUE [DneKTpOHHBIH pecypcl. Pexum JOCTyTIA:
https://play.google.com/store/apps/details?id=com.nivalvr.inmind (zara o6pamenus: 23.03.2019)
InCell: MIPUTIOKEHUE [OnexTpoHHBIH pecypel]. Pexum JocTymna:
https://play.google.com/store/apps/details?id=com.nivalvr.incell (nara o6pamenus: 23.03.2019)
Apollo 11 VR: HPHIOKEHHE [DnexTpoHHbIi pecypc]. Pexum JOCTyTIa:
https://play.google.com/store/apps/details?id=com.ThomasKole.Apollo15VR  (mara obpamenus:
23.03.2019)
Titans of Space VR: MPUIOKEHHE [Onektponnsiii  pecypc]. Pexum  nmocryna:
https://play.google.com/store/apps/details?id=com.drashvr.titansofspacecb ~ (mata  oGpamenus:
23.03.2019)
[logpoGHast MHCTPYKUMSA Ha OYKM BUPTYaJbHOM peajbHOCTH: BUAeoMaTepual [DIEKTPOHHBIA pecypc].
Pexum joctyma:  https://www.youtube.com/watch?time_continue=35&v=PeQJe3SWae4  (aara
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oOpamenust: 23.03.2019)

Inside the Arctic in 360° Buzeomarepuan [OnekTpoHHBIM pecypc]. Pexum  mocryna:
https://www.youtube.com/watch?v=MVbOQg8YEe28 (nara obpamenus: 24.03.2019)

Beyond the Map: BUJIEOMATEpHUal [ DIEKTPOHHBIN pecypc]. Pexum JIOCTyIa:
https://www.youtube.com/watch?time_continue=1&v=GsUali5QQ0g (mara obpamenus: 24.03.2019)
IlyTemectBue Ha JHO OKeaHa: BHAeoMaTepuan [DJeKTpoHHBIM pecypc]. Pexum  gocryma:
https://www.youtube.com/watch?v=CwZyx0dKOFc¢ (nata o6pamenus: 24.03.2019)

Brachiosaurus / Giraffatitan — Back to Life in Virtual Reality: Buneomatepuan [DnexTponHslii pecypc].
Pexum nocryma: https://artsandculture.google.com/asset/ TgGLCORKKKG6I9Q (mara ob6pamenus:
24.03.2019)

Seeking  Pluto’s  Frigid Heart: Buaeomarepuan [OnekTpoHHBIH  pecypc]. Pexum  mocryma:
https://www.youtube.com/watch?v=jIXQXGTI_mo (gara obpamenus: 24.03.2019)

Gorillas in the Congo: A Jump VR Video: Bumeomatepuan [DrmexTpoHHbIii pecypc]. Pexum moctyma:
https://www.youtube.com/watch?time_continue=2&v=LMomKItluWA (naTa oOpaneHus:
24.03.2019)

Great White Sharks 360 Video: Buacomarepuan [DmekTpoHHBIH pecypc]. Pexum mgocryma:
https://www.youtube.com/watch?time_continue=1&v=HNOT _fel 27Y (nata obparenus:
24.03.2019)

I'ocymapcrBennniit Dpmutax, Yacer "llaBnun": BuaeomaTepuan [DneKTpoHHBIN pecype]. Pexxnm mocryma:
https://www.youtube.com/watch?time_continue=2&v=5bOkIdRKkYug (nara obpamenus: 24.03.2019)
Koncnekr YpoKa. VDOK* IYyTEICCTBUC 10 COJTHEYHOM CHCTEME C IMIPUMCHCHUEM TTPUITTOKEHU A BHpTyaHBHOﬁ
peamsroctu Titans of Space VR (actponomust 6 wimacc) [Daexrponusiii pecypc]. Pexxum nocryma:
http://uchitelya.com/georgrafiya/88413-urok-puteshestvie-solnechnaya-sistema-i-planety-
solnechnoy-sistemy-6-klass.html (nara o6pamenus: 24.03.2019)

Koncnekr ypoka. Ypok - myTemiecTBHe MO [bIXaTeIbHOW CHUCTEME C MPHUMEHEHHEM ITaHOPaMHBIX
nsobpaxennit npunoxenns Google Expeditions (6uomorus 8 kmacc) [DnekTponHbIit pecype]. Pexum
JOCTyTIA:

https://oTKpBITEIAYPOK.pd/cTaThn/591895/ (nata obpamenus: 24.03.2019)

Koncnekr ypoka. Ypok - myremiectBre «BynkaHbDy ¢ IPUMEHEHHEM TEXHOIOrHH BHIeo 360 (reorpadus 6
KJ1acc) [DMeKTpoHHEIH pecypc]. Pexxum mocryma:
https://multiurok.ru/files/otkrytyi-urok-po-ghieoghrafii-v-6-klassie-vulkany.html (mara o6pamenns:
24.03.2019)

W3BepxeHne BYJIKaHa! BHIEOMaTEpral [DmexTpoHHBIH pecypel]. Pexnm JIOCTyTIA:
https://www.youtube.com/watch?time_continue=122&v=1rXyGAYSHTA  (mata  oOpamuieHus:
24.03.2019)

Bynkan  KmtoueBckass  Comka:  Buaeomarepman  [DnekTpoHHBIH — pecypc]. Pexwmm  goctyma:
https://www.youtube.com/watch?v=dhOMtP7202Y (nata o6pamenus: 24.03.2019)

Honuna [eit3epos: BHUAEOMAaTEpUAI [DnexTponHbTit pecypcl]. Pexum JoCcTyna:
https://www.youtube.com/watch?v=QScwYVKEU_Y. (nata o6pamenus: 24.03.2019)

Ypok ¢u3nKn B paAHOTEXHUIECKOM KOJUIEKE: BUAeOMaTepuan [DNeKTpoHHBIH pecypc]. Pexxum moctyna:
https://www.youtube.com/watch?v=tTRpTZ2NEdO (nara o6pamenus: 24.03.2019)

Ypok actpoHoMuu B 4 Kjacce C HCIOJIB30BAHUEM OYKOB BHUPTYaIbHOW PEAJBHOCTHU: BUACOMATEPUAI
[Dnextponnslii pecypc]. Pexum mocryma: https://www.youtube.com/watch?v=kyUyfDfPHgk&t=69s
(marta obpamenus: 24.03.2019)

Introducing CoSpaces: BHJIEOMATEPUAl [OnexrponHsbIi pecypel]. Pexum JocTyna:
https://www.youtube.com/watch?v=ZU9ZfUNUOtO (nata o6pamenus: 24.03.2019)

Make VR and AR in the classroom: wunctpykiust [DnextponHbiii pecypc]. Pexum mocryma:
https://cospaces.io/edu/CoSpacesEdu-Marketing-Brochure.pdf (nata o6pamenus: 24.03.2019)
Tanepes CoSpaces [Dnextponnbiii pecypc]. Pexum moctyna: https://edu.cospaces.io/Universe (nara
obpamenwus: 25.03.2019)

CoSpaces Virtual Reality basics Tutorial: Bugeomatepuan [DnexrponHblii pecypc]. Pexum mocryna:
https://www.youtube.com/watch?v=MVIcCORMDkbo&t=214s (nara obpaiuenus: 25.03.2019)

Getting Started with CoSpaces Edu: Buaeomarepuan [DnekrpoHHbI pecypc]. Pexum pocryna:
https://www.youtube.com/watch?v=p3ClYgaH89k (nara o6pamenus: 25.03.2019)

Tecra mo Teme «llpu3Haku paBeHCTBa TPEYrONBHHUKOB» [DJEKTPOHHBIN pecypce]. Pexxum pocryna:
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https://www.youtube.com/watch?v=MVbOg8YEe28
https://www.youtube.com/watch?time_continue=1&v=GsUa1i5QQ0g
https://www.youtube.com/watch?v=CwZyx0dKOFc
https://artsandculture.google.com/asset/TgGLC0RKKK6l9Q
https://www.youtube.com/watch?v=jIxQXGTl_mo
https://www.youtube.com/watch?time_continue=2&v=LMomKIt1uWA
https://www.youtube.com/watch?time_continue=1&v=HNOT_feL27Y
https://www.youtube.com/watch?time_continue=2&v=5bOkIdRkYug
http://uchitelya.com/georgrafiya/88413-urok-puteshestvie-solnechnaya-sistema-i-planety-solnechnoy-sistemy-6-klass.html
http://uchitelya.com/georgrafiya/88413-urok-puteshestvie-solnechnaya-sistema-i-planety-solnechnoy-sistemy-6-klass.html
https://открытыйурок.рф/статьи/591895/
https://multiurok.ru/files/otkrytyi-urok-po-ghieoghrafii-v-6-klassie-vulkany.html
https://www.youtube.com/watch?time_continue=122&v=1rXyGAySHTA
https://www.youtube.com/watch?v=dhOMtP72o2Y
https://www.youtube.com/watch?v=QScwYvKEu_Y
https://www.youtube.com/watch?v=tTRpTZ2NEdo
https://www.youtube.com/watch?v=kyUyfDfPHgk&t=69s
https://www.youtube.com/watch?v=ZU9ZfUNU0t0
https://cospaces.io/edu/CoSpacesEdu-Marketing-Brochure.pdf
https://edu.cospaces.io/Universe
https://www.youtube.com/watch?v=MVIcORMDkbo&t=214s
https://www.youtube.com/watch?v=p3ClYgaH89k
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https://testedu.ru/test/matematika/7-klass/priznaki-ravenstva-treugolnikov-3.html (gara obpamenus:
25.03.2019)

[Iporpamma Unity [Dnektponnsiii pecype]. Pexum nocryma: https://unity3d.com (mara obparienus:
25.03.2019)

Caiir Unity Store [Dnexrponnsiii pecypc]. Pexxum moctyma: https://store.unity.com/ru (mara obpamenus:
25.03.2019)

Cardboard SDK  mms  Unity: npunoxkenune — [DmekTponublii  pecype]:  Pexum  gocryma:
https://github.com/gsssrao/gdg-codelab-vr-ar/blob/master/CardboardSDKForUnity.unitypackage
(mara obpamenus: 25.03.2019)

Hacrpotiika aBuxkeHus KaMepbl BUPTYaIbHON peaJbHOCTU: BUACOMaTeprual [DIeKTPpOHHEIN pecypc]. Pexxum
nocryma: https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5C (nata oGpamenus:
25.03.2019)

Co3aHue urpsl JJAOUPHUHT C BUPTYaIbHON peanbHOCThIO Ha Unity: BuseoMaTepuan [DaeKTpOHHBIN pecypc].
Pexum jgoctyma:  https://www.youtube.com/watch?time_continue=558&v=Ilehd4 _wZens (mara
obpamenust: 25.03.2019)

Hacrpoiika ympasmstomiero jyda CardboardReticle: BumeomaTtepuan [DnekTpoHHBIH pecypc]. Pexum
nocryma: https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5C (nata oGpamienus:
25.03.2019)

Java Development Kit (JDK): mnpumokenue [DnektpoHHblii  pecypc]. Pexum  mocryma:

https://www.oracle.com/technetwork/java/javase/downloads/index.html (nata obpamienus:
25.03.2019)
Android SDK: TIPUIIOKECHUE [DnekTpoHHbII pecype]. Pexum JIOCTyTIA!

https://developer.android.com/studio/index.html#downloads (nata o6pamenns: 25.03.2019)
Hacrpotika Android SDK: WHCTPYKITUS [OnekTpoHHBIII  pecypc]. Pexnum JOCTyTA!
https://metanit.com/java/android/1.7.php (nata o6pamenus: 25.03.2019)

Pakosa M. IIpoekt «Buaeo 360» mo3BojsieT paciiupuTh GOpMAaThl IPOBEACHHS YPOKOB B IIIKOJIE: CTAThs B
rasere «bonbmas Mocksa» [DnekTponHbIi pecype]. Pexunm mocryma: https://school.moscow/news/183
(mata obpamenwns: 25.03.2019)

http://MuroOpHaYKH.p/MOKYMEHTHI/543 - cailT MuHHCTEpCcTBa 00pa3oBaHus U HayKu Poccuiickoit
Oenepannn/dDenepanbHble TOCYIapCTBEHHBIE 00pa30BaTeNbHbIE CTAHAAPTHI
http://wiki.scratchduino.ru/wiki - oOmupHBI pecypc MO HCHOAB30BAHUIO POOOILITATHOPMBI
ScratchDuino. CoJep>KUT TeXHHUYECKYIO JOKYMEHTAIHIO MPOEKTa, CTaThU MO COOpKe W HallajKe
CUCTEMBI.

http://droc-urpa.pd/ - CalT TOCBSIIEH BOIIpOCaM KOHCTPYUPOBaHUS U
po6oroTexuuku o ®I'OC
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https://testedu.ru/test/matematika/7-klass/priznaki-ravenstva-treugolnikov-3.html
https://unity3d.com/
https://store.unity.com/ru
https://github.com/gsssrao/gdg-codelab-vr-ar/blob/master/CardboardSDKForUnity.unitypackage
https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5c
https://www.youtube.com/watch?time_continue=558&v=Iehd4_wZens
https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5c
https://www.oracle.com/technetwork/java/javase/downloads/index.html
https://developer.android.com/studio/index.html#downloads
https://metanit.com/java/android/1.7.php
https://school.moscow/news/183
http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/543
http://wiki.scratchduino.ru/wiki
http://фгос-игра.рф/

IIpunoxxkeHue 1. AHKeTa A/ 06y4YalIIUXCS N0 pe3y/ibTaTaM OCBOEHHUs IPOrpaMMbl

boun iu Bel panee 3HaKOMBI ¢ KaKoi-11100 aa HeT
nporpamMmoii? Ecnu - na, Hanumure Ha3BaHue?

Jlerko i Bam ObLTO OCBanBaTh Mporpammy? aa HeT

[Tonpasunocsk 11 Bam paboraTs B mporpaMmme, aa HeT
CO3/1aBaTh TPEXMEPHBIE MOAEIN OOBEKTOB?

Kakune nHCTpyMEHTBI IPOrpaMMBbl OKa3aJuch
CaMbIMHU CJIOKHBIMU B OCBOEHUU?

Ornenute 1o NATHOALTEHOM MmIKane Bamm ycriexu B
OCBOEHHUU IPOTPaMMBI 1 2 3 4 5

Kak Br1 nymaere, kakue npodeccun coBpeMeHHOTO
MUpa TpeOYIOT BJIaJIeHUS! TEXHUKU BUPTYaTbHOU
pealbHOCTH ?

XoTtenu 661 Bbl Ipo10IKUTh YriyOIeHHOE OCBOECHUE na HeT
mporpamMm Ha
0oJiee BEICOKOM YpOBHE?

Xotenu Ob1 BBl yaacTBOBaTh B KOHKYpCax 1o na HeT
BUPTYaJIbHOU rpaduke?

Uto 661 Bel MOTIIN IPEIOKUTD JUISI TIOBBILLICHUS
KayecTBa YCBOEHUS POrpamMmbl?




IIpunoxenue 2

I[HeBHI/IK neaarort4eCKux HaﬁﬂlO)leHI/Iﬁ

OOyyaroruiics
[Iporpamma
I'pynma lNon oOyuenus
Camopa3Burue
Bpemennoit Pe3ko Heitrpanbhas Panuonansnoe CaMOKPUTHYHOCT
cpes OTpULIATENILHOE CTENEHb OTHOIIICHHUE K b
(mara) OTHOIIIEHUE K KPUTHUKE
KpuTuke (00uIpl, (rOTOBHOCTH
CIIOP, HETIPUSITHE MIPUHSTH COBET,
OIICHKH IeJlarora) 3aMeuyaHue, OLEHKY

nearora)

OnbIT TBOPYECKOH AeATEIbHOCTH
XHHUKa UCTIOJTHCHUS [Tonpaxanue Kommmmsmus Nmnposuzanus
paboThI

Hara

BapuaHThI O11€HOK:
HEY/IOBJIETBOPUTEIHHO 1
YIOBJIETBOPUTEIHHO 2
Ka4yeCTBEHHO 3
3aBEPIICHHOCTh pe3ynbTara 4
0e3yrpedHo 5
OnpIT YMOIIMOHAJILHO-IIEHHOCTHBIX OTHOIIEHMI

OMMYHHUKATHBHbIE 3aniuTHas ConepxarenbH | PaBHompaBHOe | OT3bIBUMBOCTD,
yMEHUS peakius oe o0rmieHne oO1eHHe CONEPEKUBAHHUE,
MOMOIIb
Hara

BapuaHTs! o11eHOK:
HeratuBHbIe GopMbl 00meHus 0
oTcyTcTBUE 1
HU3KUH YPOBEHH 2
CpeaHuil ypoBeHb 3
BBICOKUI YpOBEHb 4
MIO3UTUBHOE JINJEPCTBO 5
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