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BBeaeHue

B cootBercTBHM ¢ TpeGoBaHMAMHU (DeaepaTbHOTO rOCyJapCTBEHHOIO 00pa30BaTENIbHOTO CTaHIapTa
BHEYpPOYHAs JIEATENBHOCTh SIBJISIETCS HEOTHEMJIEMOM YacThi0 0Opa30oBaTENIbHOTO Ipoliecca B IIKOJIE.
OCOOCHHOCTBIO JJAHHOTO KOMIIOHEHTa 00pa30BaTEeIbHOrO TIpolecca SBISETCS, C OJHOW CTOPOHBI,
MPeJOCTaBICHNE 00YJaIOMIMMCSl IIMPOKOTO CIIEKTPAa BO3MOXKHOCTEH U Pa3HOCTOPOHHETO PAa3BUTHS UX
KOMIETEHIMI, C JIpYyroil CTOPOHBI, CAMOCTOSITEIHHOCTh OOpa30BaTENbHON OpraHM3allMi B IpOILEcce
HATIOJHEHUSI BHEYPOUHOU eI TEIHHOCTH KOHKPETHBIM COJICPKAHUEM.

B Hacrosmiee Bpemsi 00miecTBy HeoOXoauma JUYHOCTb, CHOCOOHAs CaMOCTOSITEIBHO CTaBUTh
y4eOHbIE LIeNH, MPOSKTUPOBATh MYTH UX PEaH3alii, KOHTPOJIUPOBATh U OLIEHUBATh CBOU JOCTHKEHUS,
paboTaTh ¢ pa3HBIMH HCTOYHMKAMH HH(OpPMAINH, OLEHWBATh MX M HAa TOW OCHOBE (OPMYIHMPOBATH
COOCTBEHHOE€ MHEHHE, CYyXKJIeHHe, oneHKy. COBpEMEHHBI YeNIOBEK JIOJDKEH OPHEHTHPOBATHCS B
OKpYXKAroIlleM MHUpEe KaK CO3HATENbHBIH CYOBEKT, a/JIeKBaTHO BOCIPHHHUMAIONIMHA TOSBICHHE HOBOTO,
YMEIOIIUI OPUEHTHPOBATHCS B OKPYXKAIOIIEM, TIOCTOSTHHO U3MEHSIOIIEMCSI MUPE, TOTOBBIH HEMPEPHIBHO
YVUUTHCA.

CKOpoCTh pa3BUTHSI MaTEPUATBHBIX, HH(OPMAIIMOHHBIX U COIMATBHBIX TEXHOJIOTHI BO Beex cepax
KHU3HU OOIIecTBa CTPEeMHUTENBHO pacteT. s pa3pabOTKH M HMCHOJIB30BAHUST HOBBIX TEXHOJIOTHYECKUX
NPUHIMIIOB ¥  TEXHOJOTHMH HEOOXOMMMBI ONpEACICHHBIE MOJENN MBIIUICHUST H  TIOBEICHUS
(TexHONIOTHYECKAst TPAMOTHOCTh M M300PETaTENbHOCTD), KOTOPhIE, KaK MOKA3bIBAET OMBIT MHOTHX CTpPaH,
(hopMUPYIOTCS B IIKOJILHOM BO3pacTe.

WHuTepeckl Hamiell cTpaHbl Ha JAHHOM d3Tale pa3BUTHUSI TPeOYIOT, 4TOOBl 0cO00€ BHHMaHHE ObLIO
oOpamieHO Ha OpHUEHTAIMI0 OOYyJarOIUXCsS Ha WHXEHEPHO-TEXHUUECKYI0 MAEATENEHOCTh B cdepe
BBICOKOTEXHOJIOTHYHOTO TPOM3BOJCTBA. B cooTBeTcTBHM ¢ KoHIenueid pa3BUTHS TEXHOJIOTHYECKOTO
oOpaszoBaHusi B cucTeMme oOmiero ooOpazoBaHusi B Poccmiickoit denepanuu B coaepkaHue y4eOHOTO
MpeaMeTa TEXHOJIOTHs BKJIIOYAIOTCSl HOBbIE HANpaBICHUS ACSITEIbHOCTH TaKHe Kak SMart-texxHosioruu
(TakuX Kak MUCKYCCTBEHHBIM MHTEJUIEKT, BUPTyajbHasl U JOMOJHEHHAsl peaJbHOCTh, 3D-nevarb, UHTEpPHET
Beleil). OTo Mo3BOJISIET MEPEUTH K 00yUeHHIO, KOTOPOe alanTHPYeTCs MO OCOOCHHOCTH IIKOJbHUKA, U
BBICTPOUTH JUIsl HETO UHIAUBUAYAIbHBIN 00pa30BaTeIbHbINA TPEK.

Bueypounast fgeqTeIbHOCTh KaK HEOThEMJIEMBbIH KOMIIOHEHT 00pa30BaTeIbHOro Mpoliecca,
MPU3BAHHBIM PACIIMPUTh BO3MOXKHOCTH 00Ie00pa3oBaTeNbHON OpraHu3auu uias  (HOpMUPOBAHUS
HEOOXOIUMBIX CETOJHSIIHEMY BBITYCKHUKY KOMIIETEHIIUH, CO37aeT 0COObIe YCIOBUS AJISl PACIIUPEHHS
JOCTylla K TIJIOOAIbHBIM 3HAaHUAM U HH(QOpPMALMH, ONEpek)arouiero OOHOBJICHUS COACpPHKAHUS
00pa3oBaHUs B COOTBETCTBHUHU C 33JJauaMU MEPCIIEKTUBHOTO Pa3BUTHUS CTPAHBI.

XoTs, BUpTyalibHAsl PEAJIbHOCTh €IIe HE CTajla 4acThbi0 Halllel >KU3HMU, HO yXe O0OOCHOBBIBAETCS B
chepe obpazoBanus. [locMOTpeTh, Kak yCTPOEH OpraHM3M 4eJOBeKa, YBHJIETh MPOLECC CTPOUTENIHCTBA
3HAMEHUTHIX COOPYKEHUH, COBEPIINTH HEBEPOSITHOE IMyTEHIECTBHE W MHOTOE JPYroe, CErojHs MOTYT
cenaTh JeTH C MOMOIMIBIO IJIeMa BUPTYallbHOM peajbHOCTH, cMapT(doHa M CIEeHUaIbHOITO0 MOOUIBLHOTO
MIPHUIIOKECHHUS.

CTOUT OTMETHTb, YTO COBPEMEHHBbIC MPUIOKEHUS U TaHKEThl HE CMOTYT 3aMEHUThH IIKOJIbHUKAM
yu4eOHHMKU WM paboTy B Kiacce ¢ mpenojaaBareneM. OJHAKO NMPUMEHEHHUE COBPEMEHHBIX TEXHOJOTHUH,
TaKUX KaK BUPTyalbHas U JOIOJIHEHHAs pPEalbHOCTh B OOY4YEeHHUU CIOCOOCTBYeT Oosiee TIIyOOKOMY
NOTPYKEHHIO B IPEMETHYIO 00J1aCTh U MOBBIIIAET B pa3bl 3PpPeKTUBHOCTH 00yueHus. Benb, kak u3BeCTHO,
YTO KOTJa YeJIOBEK MUIIET, TO OH 3arnoMuHaeT 20% oT Bcero oobema nHpopmanuu, koraa ropoput — 30%,
a Korja Jienaer, To B namstu ocrtaercs 80% HOBBIX JaHHBIX.

BupryanpHas ¥ IOTIOJHEHHAs] PEalbHOCTh MO3BOJISIIOT JETSAM MOJYYUTh HOBBIH OMNBIT CUMYJISIUU U
MIPUPAaBHUBAETCSA K JEHCTBUSAM, a 9TO O3HAYaeT, YTO TEXHOJOTHMH VR caMbIM MOJOXKHUTENBbHBIM 00pazoM
BIUSIOT Ha 3allOMHHAEMOCTh IIKOJIBHOW WHGOpPMANMU U JeNalT OOydeHHE VYBIEKATEIbHBIM U
3¢ hEeKTUBHBIM.



[lossicHenue. HoBble HanpaB/IeHUS: MOHATHE BUPTYAJIbHON pealbHOCTH

VYuuteiBasg coxaepkanne KoHIENuu pa3BUTHS TEXHOJIOTHYECKOrO 00pa3oBaHUs B CHCTEME OOIIero
obpazoBanus Poccuiickoit denepanuu, rae 0coboe BHUMAHHUE YACTSETCS CUCTEME B3TIISAI0B HA OCHOBHEIE
npoOsemMbl, 0a30BbIe MPHUHIUINBI, IEJW, 33Ja4d W HOBBIC HAIPABJICHUS Pa3BUTHI TEXHOJOTUYECKOTO
o0Opa3oBaHus, MPOrpaMMbl BHEYPOUHOW JEATEIFHOCTH MOTYT JaTh IIHPOYAMIINEe BO3MOXKHOCTHU
oOyuarormumcs Ut popMupoBaHus HEOOXOTUMBIX CETOHS KOMITETESHIMH B 3T0# obOnactu. OcBoenue VR
n AR TEXHOJIOTMH — 3TO HOBBIH MOIIHBIM OOpa30BaTENbHBIM MHCTPYMEHT, KOTOPBIH MOKET HPUBUTH
LIKOJIBHUKY IPUBBIYKY HE UCIOJb30BaTh TOJBKO IOTOBOE, HO M I'€HEPUPOBATh C MOMOIIbIO KOMIIbIOTEPA
TPEXMEPHYIO CPENy, C KOTOPOH MOJIB30BaTENb MOXKET B3aUMOJIEHCTBOBATh, MOJHOCTHIO MM YAaCTUYHO B
He€ TOrpyxaschb. OTH TEXHOJOTMHM TIO3BOJISIOT pPa3BUBaTh MEXKIUCIMIUIMHAPHBIE CBSA3H, OTKPHIBAIOT
LIMPOKHE BO3MOXHOCTHU JUIsl POEKTHOTO 00YYEHHUs, ydaT caMOCTOSITENIbHOM TBOpuecKkoil padote. Bece 3to
CIOCOOCTBYET pPAa3BUTHUIO JINYHOCTH, (POPMUPOBAHHUIO TBOPYECKOTO MBILIIEHUS, NPOPEeCcCHOHAIBHON
OpUEHTALMH YYaIIXCS.

YHukanabHocTh HampaBieHud VR m AR TexHoJIOTHI 3aKiaro4aeTcsi B BO3MOXKHOCTH OOBEIMHUTH
KOHCTPYHPOBaHUE, MOJIEIMPOBAHHUE U MIPOTrPAMMHPOBAHKUE B OJJTHOM KYpC€, YTO CIIOCOOCTBYET MHTETpallui
3HaHMW 1O HMHQOpMaTHKe, MaTeMaThke, (U3MUKE, €CTECTBEHHbIM HayKaM C DPa3BUTHUEM HHXEHEPHOTO
MBIIIJIEHHS, Yepe3 TEXHUUECKOE TBOPUYECTBO.

BoctpeboBanHoCTh  W3y4eHHST ~ MHPOPMAIMOHHBIX  CHUCTEM B  TOHUMAHWKM  HMX  Kak
aBTOMATU3UPOBAHHBIX CHUCTEM paboThl ¢ MHpOpManueil B COBPEMEHHOM HH()OPMAIMIOHHOM OOLIECTBE
HEYKJIOHHO Bo3pacTaeT. MeTo0I0THUsI U TEXHOJOTHH UX CO3JaHMs HAUMHAIOT UTpaTh pojb, OJIM3KYIO K
oOlIeHayYHbIM TOJXO0JaM B MO3HAaHUM U MPeoOpa3OBaHUU OKPYKAIOIIEr0 MHpa. ITO OOYCIOBIMBAECT
HEOOX0aUMOCTh (OopMHpOBaHUS 00JIEe TOJTHOTO TPEJACTABICHUS O HUX U aKTYaJbHOCTb JaHHOU
00pazoBaTebHOMN c(hephl NeATeTLHOCTH.

OmauM W3  mokazatene Oyaymed npodecCHOHANBHOW TPHUTOAHOCTA — CTApIIEKIACCHUKOB,
OPHUEHTHUPOBAHHBIX HA NHXEHEPHO-TEXHUYECKHUE BUBI ACATENBHOCTU. [IIKOTBPHUKHN MOTYT TO3HAKOMUTBCS
C HCIIOJIb30BAHUEM TPEXMEpPHOU rpaduky M aHUMAlMHM B PA3IMYHBIX OTpacisax U chepax IesiTebHOCTH
COBPEMEHHOI'0 YEJIOBEKA, C IMPOLIECCOM IOTIPYKEHUS B BUPTYaIbHbIE MHpPBI, MOPOM IPEBOCXOIAIINX
peasIbHbIN MUp 0 KayecTBY IpeacTaBieHus rpaguueckoit napopmanuu. He cexper, 4to cpenu ydammxcs
MOMYJISIPHOCTh MHXKEHEPHBIX, U, TeM Oosiee, pabouux rnmpodeccuii magaer ¢ KaxAabIM roJI0M.

Jlnst peanmm3anuu HanpasieHuit: VR n AR TexHosoruii B paMkax ydeOHOTO npeameTa nHpopmaTuka
HE OTBOJIUTCA BpeMmeHH. U 31ech Ha NOMOILIP NPUXOAUT BHEYPOUHASl AEATENBHOCTb. JTO HWHBIE
BO3MOXHOCTH OpraHHu3alii y4eOHOTO BpEMEHU: TPaJIMLIMOHHbIC IMHEHHbIEC U HOBbIE HEJTMHEIHbIE (POPMBI
OpraHM3alii KypcoB, y4acTHE€ B UIPOBOM, TBOPYECKOW M KOHKYPCHOW JeSTENBHOCTH, paboTa B
Pa3HOBO3PACTHBIX IPYIINAX C YI€TOM UHTEPECOB U CIOCOOHOCTEN 00yJaromuxcsl.

BupryanbHasi peaJbHOCTH — 3TO F€HEpUpyeMas C MOMOILIbI KOMIIBIOTEpAa TPEXMEpPHAsl Cpena, C
KOTOPOM MOJIb30BATEIb MOKET B3aMOJECICTBOBATh, ITOJIHOCTHIO MJIM YACTUYHO B HEE MOTPYKascCh. [3]

Ceoitcmea VR

[Tonubiii HAOOp BCTPETUTH MOXKHO PEAKO, HO HHUXKE MEPEYUCIICHbl T€ OCOOCHHOCTH, Ha KOTOPbIE
HY>KHO OPHUEHTHUPOBATHCS MPU CO3/IaHUU BUPTYAIIbHOW PEAIbHOCTH.

e [IpaBnonono6Hass — MOAEPKUBACT Y MOJIB30BATENS OIIYIIEHUE PEeaTbHOCTH MPOUCXOISIIETO.

o lHTepakTuBHAs — obecneunBaeT B3auMOACHCTBUE CO CPESIOM.

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

e JlocTymHass  Jiss  W3y4YCHHS] — MPEAOCTABISIET  BO3MOXKHOCTH  HCCIENOBaTh  OOJBIION
JETAIU3UPOBAHHBIN MUD.

e Cozparomast 3(h(eKT MPUCYTCTBUS — BOBJIEKAET B NMPOLIECC KAK MO3T, TaK U TEJO IMOJIb30BaTels,
BO3/IEUCTBYS HA MAKCUMAJILHO BO3MOHOE YHCJIO OPTaHOB YYBCTB.

Tunut VR

VR ¢ aghgpexmom nonnoeo nozpyicenus

DTOT THUII IOJIpa3yMeBaeT HAIUYUE TpeX (PaKTOPOB:

1. [IpaBaonogoOHast CHMYISIMS MUPA ¢ BEICOKOW CTETICHBIO AETaTN3aIiu.

2. Bricokompon3BoAUTENBHBINA KOMITBIOTEP, CIIOCOOHBIN pacrio3HaBaTh ACUCTBUS MOJIH30BATENs
Y pearupoBaTh HA HUX B PEKUME PEaTbHOTO BPEMEHH.



3. CrennanpHoe 0OOpYIOBAaHUE, COCAMHEHHOE C KOMIIBIOTEPOM, KOTOpPOE OOecTeunBaeT
ekt TorpyKeHus B mporecce wucciemaoBanus cpefpl. O HEM MBI YyTh MO3KE IMOTOBOpUM Ooiiee
oIpoOHO.

VR 6e3 noepyacenust

He xaxnomy u He Bcerza He00X0AMMO TIOJTHOE TIOTPYKEHHE B alIbTEPHATHBHYIO pealbHOCTh. K THITy
«0e3 TOTPYKEHHS» OTHOCATCS CUMYJISIIIUM C KaYeCTBEHHBIM M300pakeHUEM, 3BYKOM U KOHTPOJUIEPaMH, B
ujeaie TpaHCIUpYeMble Ha IIMPOKO(GOpMaTHBIN 3KkpaH. Takke B 9Ty KaTETOPHUIO TOMAAAI0T TAKHE MPOEKTHI,
KaKk apxeosiorudeckue 3D-peKOHCTPYKIIMM JAPEBHUX TOCEJIICHUA WM MOJCIHU 3/aHHUH, KOTOpbIE
apXUTEKTOPBI CO3JA0T JUISl AEMOHCTpALMU CBOEH padoThl KiIMEHTY. Bece mepedncieHHble BbllIe IPUMEPhI
HE OTBEYAIOT CTaHAapTaM VR B NOIHOW Mepe, HO IO3BOJIAIOT IPOYYBCTBOBATh MOJEIUPYEMBIA MUpP Ha
HECKOJIbKO YpOBHEH TIiIyOXe, 4YeM Jpyrue CpeAcTBa MYNbTHUMEIUa, a IOTOMY MPUUYUCISIOTCS K
BUPTYAJIbHOW PEabHOCTH.

VR ¢ coemecmmuou ungppacmpykmypoti

Croma MOXHO OTHECTH «BHPTyalbHbie MHpbD» Bpojae Second Life u Minecraft. EnmunctBeHHOE
CBOMCTBO M3 MEPEUYMCICHHOIO BBINIE, KOTOPOTO UM HE XBaTaeT JAJs IMOJHOIO KOMIUIEKTa — CO3JIaHhe
ahdexTa NPUCYTCTBUSA: TaKhe€ MHPHI HE O0OECIEeUMBAIOT TOJHOTO TOTpYXKeHus. Tem He MeHee, B
BUPTYAJIbHBIX MHpaxX XOpOIIO MPONUCAHO B3aMMOJEHCTBHE C JPYTMMHU IOJIb30BATEISIMHU, YEro 4acTo He
XBaTaET MPOAYKTAM «HACTOSIIEH» BUPTYaIbHON PEATbHOCTH.

BupryanpHble MHPBI HUCHONB3YIOTCS HE TOJBKO B UTPOBOW HMHIYCTPHH: Ojaromaps TaKUM
wiatpopmam, kak 3D Immersive Collaboration u Open Cobalt moxxHO opraHu3oBbBIBaTE 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 U3 BaKHBIX HallpaBlIeHNH pa3BUTHS VR.

VR na b6aze unmepuem-mexuonocut

CrierinanucTbl B 00J1aCTH KOMITBIOTEPHBIX HayK pa3zpaboTayiv crocod co3JaHMsi BUPTYaJIbHBIX MUPOB
B HMHTepHere, ncnonw3ys TexHonoruto Virtual Reality Markup Language, ananornunyto HTML. Ona Ha
Kakoe-TO BpeMs Obula oOjelieHa BHUMaHUEM U cefyac CUMTaeTcsl YCTapeBleH, HO YYUTHIBAs
Bo3pacrtaromuii naTepec Facebook k VR, B Oyayiem BupTyanbpHas pealbHOCTh 00CIIAaeT OCHOBBIBATHCS HE
TOJIBKO Ha B3aUMOJCHCTBUU, HO U HA UHTEPHET-TEXHOJIOT USIX.

Oonacmu npumenenusn VR.

Obyuenue

VR wucnosne3yercs i MOAECTUPOBAHUS CPebl TPEHUPOBOK B TE€X 3aHATHUX, B KOTOPHIX HEOOX0AMMA
MpeBapuTelibHas IMOATOTOBKA: HANpUMEp, YIpaBJICHHE CAMOJIETOM, MPBDKKH C MapamoToM M JIaxe
orepanuy Ha MO3re.

Hayka

VR n03BoJISI€T YIy4IIUTh U YCKOPUTH HCCIEI0BAHIE MOJIEKYJIIPHOTO M aTOMHOTO MUpa: MOTPYKasicCh
B BUPTYAJIbHYIO CPEy, YUCHBIH MOYKET 00paIlaThCs ¢ YaCTUIIAMHU TaK, Oyaro 310 Kyouku LEGO. [5]

Meouyuna

Kpome momomm B 00ydeHHH XUpPYproB, TexHOJOTHS VR oOKa3bIBaeTCs MOJNE3HOW W HA CaMUX
omepanusx: Bpady, HCIOJB3YS CHEeNHaTbHOe OO0OpYIAOBAaHHME, MOKET YIPABIATH ABIKCHUSIMU pPOOOTa,
MOJIy4asi Ipu TOM BO3MOXHOCTB JIy4Ille KOHTPOJIUPOBATH MPOIIECC.

IIpomviuinennwviti Ou3aiin u apxumexkmypa

BMmecTo TOro, 4roOBl CTPOUTH JTOPOTOCTOSAIIME MOJEIM MAalIMH, CAMOJIETOB WM 3/aHUM, MOKHO
CO3/1aTh BUPTYaJIbHYIO MOJI€Nb, MO3BOJIAIONIYI0 HE TOJIBKO MCCIEN0BATh MPOEKT U3HYTPH, HO U MPOBOIUTH
TECTUPOBAHUE €T0 TEXHUYECKUX XapaKTEPUCTHUK.

Hepvl u pazeneuenus

Ha nanHBIE MOMEHT 3TO camas W3BECTHas M camas IIuMpokas oOnacTh Mcnosib3oBaHus VR: crona
BXOJIAT KaK UTPbI, TAK U KMHO, BUPTYAJIbHBIM TYPU3M H MOCEIIEHUE PA3TUIHBIX MEPOIIPUSITHIA.

Onnum u3 HanboJiee MOMYJIAPHBIX HAIPABICHUN Pa3BUTHS BUPTYaJIbHOM M TONIOJHEHHOW peaIbHOCTH
apnsieTcss oOpa3oBanue. CyllecTBYeT MHOIO Ppa3IMYHBIX BAapHUAHTOB IPUMEHEHHs COBPEMEHHBIX
TEXHOJIOTUH B 3TOM 00JacTH — OT MPOCTHIX HIKOJBHBIX TypoB Mo JlpeBHemy Erunty Ha ypokax
reorpaduu 10 0Oy4eHHUsI CIEHUAINUCTOB JJIsi pabOThl Ha CBEPXCKOPOCTHOM I0O€3/1€ MJIM Ha KOCMHYECKOU
CTaHLIUU.



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

Hocmouncmea ucnonvsosanus VIR 6 obpazosanuu

Hcnonb30BaHne BUPTYaJbHOM pEaJIbHOCTH OTKPBIBAET MHOTO HOBBIX BO3MOXHOCTEH B OOydyeHUHU U
00pa3oBaHUM, KOTOPbIC CIMIIKOM CIJIOKHBI, 3aTpaTHBl MO BPEMEHU WM JOPOTU TNPHU TPaTUIIHOHHBIX
MIOAX0/1aX, €CIM HE BCE OJHOBPEMEHHO. MOXHO BBIACIUTH ISATh OCHOBHBIX JOCTOMHCTB MPUMEHEHMS
AR/VR TexHosoruii B 00pazoBaHuu.

Harasanocts. Mcnons3yst 3D-rpaduky, MOKHO JAE€TaIM3UPOBAHHO TOKA3aTh XMMUYECKHE TPOIIECCHI
BIUIOTH JI0O aTOMHOIO ypoBHS. IIpuuemM HMUTO He 3ampelaer yrilyOUTbCs €lle Jajibllie M M0Ka3aTb, Kak
BHYTPH CaMOI'0 aroMa IPOMCXOAMT JCJIEHUE sjipa Nepe] SAEPHbIM B3pbIBOM. BupTyanbHas peaJbHOCTh
crioco0OHa He TOJIBKO JaTh CBEJICHHUS O CAMOM SIBJICHHH, HO ¥ TIPOJIEMOHCTPUPOBATH €T0 C JIFOOOH CTETIEHBIO
JeTaIu3aluu.

BesonacHocth. Onepanyisi Ha cepaue, YIpaBI€HHE CBEPXCKOPOCTHBIM IO€370M, KOCMHUYECKHM
IaTiIioM, TEXHUKa OE€30IacHOCTH NpU TMOXKAape — MOXHO MOTPY3UTh 3pUTENs B JII000OE€ M3 ITHUX
00CTOSITENBCTB 0€3 MAIEHIINX YIpo3 I AKU3HU.

Boguieyenue. BuptyanbHasi peaqbHOCTb MO3BOJIIET MEHSTh CIIEHAPUH, BIUATH HA XOJ SKCIIEPUMEHTA
WIM peliaTh MaTeMaTU4YecKylo 3ajady B HMIPOBOM M JIOCTYNHOM A moHuMaHus ¢opme. Bo Bpems
BUPTYAJIbHOTO ypOKa MOXHO YBHJIETh MUP MPOLUIOTO Ija3aMu UCTOPUYECKOTO MEPCOHa)ka, OTIIPABUTHCS B
MyTEHUIECTBUE IO YEJOBEUYECKOMY OPraHM3MY B MHUKpPOKAICyJle MJIM BBIOpaTh BEpHBIM Kypc Ha Kopalie
MaresnasHa.

®oKycupoBKa. BUpTyabHbIE MHp, KOTOPBIA OKPYXHUT 3pHUTENSI CO BCEX CTOpPOH Ha Bce 360
IpaaycoB, MO3BOJUT ILIETUKOM COCPEIOTOYMTBhCS Ha MaTepuale U He OTBJIEKaTbCsl Ha BHEIIHHE
pa3apaXUTEIIN.

BupryaiabHble ypoku. Busi oT nepBoro jiuia M OIIyIIEHHE CBOETO MPHUCYTCTBHS B HAPHCOBAHHOM
MHpEe — OJ[Ha M3 TJIaBHBIX O0COOEHHOCTEH BHUPTYyalbHOW PEalbHOCTH. DTO MO3BOJSET MPOBOIUTH YPOKH
L[EJIMKOM B BUPTYaJbHOU PEAIBHOCTH.

BaeypouHas e TebHOCTh MOKET ObITh OPTaHM30BaHA KaK HEMOCPEACTBEHHO (TEPPUTOPHAIILHO) B
0011e00pa3oBaTeIbHOM YUPEXKACHUU, TaK U 3a €ro npeaesnaMu. Tak, Ipu OTCYTCTBUU B 00pa30BaTEIbHOM
YUPEXKJIEHUH BO3MOKHOCTEH [UIsl peain3allud BHEYPOUHOU NEeATelNbHOCTH (KaJpOBBIX, MaTepUalIbHO-
TEXHUYECKUX M Jp.) oOpa3oBaTelbHOE YUpEKJEHHE B pPaMKaX COOTBETCTBYIOLIUX T'OCYAAPCTBEHHBIX
(MyHUIIMNIAIBHBIX) 33/1aHul, (POPMHUPYEMBIX YUpeIUTeNIeM, UCIOIb3YeT BO3MOXKHOCTH 00pa30BaTEIbHbIX
YUPEKJICHHUH TOTOTHUTEIBHOTO 00pa30BaHus JeTel, OpraHu3aluii KyJlIbTyphl U CIOPTA.

B cBsi3u ¢ 3TUM creAayeT yTOYHHUTb, YTO OJHHM U3 CIIOCOOOB peaau3allid BOCHUTATEIbHOM
cocrapisiromieii @I'OC moxkeT ObITh MHTErpanus oOIIero U JOIMOJIHUTEIBHOTO 00pa3oBaHUS 4epes
OpraHMU3aIMI0 BHEYPOUHOU NEATEIbHOCTH.

@opmbl  OpraHuzanuyd  00pa3oBaTENbHON JESITENBHOCTH, YepeqoBaHHe YueOHOUl (YypouyHOU H
BHEYPOYHOM) NEATENbHOCTH B paMKax peaju3allid OCHOBHBIX 00pa30oBaTENbHBIX MPOrPaMM HauyalbHOTO
o011ero 1 OCHOBHOTO 00IIeT0 00pa3oBaHus onpeAesseT 00pa3oBaTeabHas OpraHu3alus.



[IporpamMmma BHEYpPOYHOH JeATeJTbHOCTH IO Kypcy: «VR - TexHos10rMu» ajas 7 - 9
KJ1IacCOB

[Iporpamma pa3paboTaHa Ha OCHOBE METOJMYECKHX peKoMeHaanuii MunucrepcTBa oOmero u
npodeccuoHaibHOTO  oOpasoBanus  CBepuioBckold  obOmactu  ['ocymapcTBEHHOTO  aBTOHOMHOTO
00pa30BaTENLHOTO YUPEXKACHHUS JIOTOJIHHUTEIBHOTO TpodeccroHanbHoro obpasoBanusi CBepIIOBCKOM
obmactn  «MucTHTyTa pasButus  oOpasoBaHusi»y  HmxHerarmnsckoro  ¢wmana  «Digital-mkoona:
WCTIOJIb30BAHNE TEXHOJIOTMH BHPTYAJIbHOW PEATbHOCTH B MPOCKTHPOBAHUM IH(PPOBOH 00pazoBaTEIHHON
cpensr» aBTop 0. A. Kynukos, 2019.

ABTOp MpeACTaBICHHON MPOrpaMMbl BHEYPOUHOH JEATEILHOCTH IpeiaraeT COOCTBEHHOE BHJICHUE
COJIep’)KaHUsl MpOrpaMM, COOCTBEHHBIM MOJIXOJ B 4YAacTH CTPYKTypUpOBaHMsI y4eOHOro Marepuala,
OTIpeJieNIeHUs MOCJIE0BATEIbHOCTA U3YyYEHHsI TEM 3TOT0 MaTepuaia, paclpelelieHHus 4acoB M0 pa3jesaM U
TeMaM, a Takxke Iyred (OpMHpPOBAHHS CHUCTEMbl KOMIIETEHIIMM M CIIOCOOOB AESTEIbHOCTH, Pa3BUTHS U
coumanuzanuu oOyyaromuxcs. IIporpaMma BHEYpOUYHON IESITEIBHOCTH COCTABJIEHA AaBTOPOM C Y4ETOM
MaTepHUaTbHO-TEXHUUECKOM 0a3bl U KaJpoBOr0 COCTaBa CBOEH 00pa30BaTE/IbHOM OpraHu3aluu.

JlarHas TporpaMMa BHEYPOUYHOU JEATEeILHOCTH MPEAHAa3HAYCHBI T 00ydeHus JeTeit 7-9 kimacchl u
MOTYT OBITh peann30BaHbl, KAK CKBO3HBIMH - C 7-TO 1O 9—i Kilacc, Tak M OTAENbHBIM KypCOM B paMKax
ONIPENIETIEHHOMN NapaIeIIn.

[IporpaMMa BHEYPOUHOU AEATENBHOCTH MPEACTaBIEHA B aBTOPCKOM PEIAKIINH.

ens nporpaMmsl:

1. ®opmupoBanue HHPOPMAIMOHHOW KyIbTYpbl YyYalllUXCs, COOTBETCTBYIOUIEH TpeOOBaHUAM
COBPEMEHHOTO MHpa.

2. Pa3Bute  0a30BBIX  HABBIKOB  HCIOJb30BAaHUS  KOMIIBIOTEPOB M YIPABISEMBIX
MHUKPOIIPOIIECCOPHBIX YCTPOUCTB.



IlosicHUTe /JIbHaA 3alIMCKa

Beime yxe oTmeuanuch npeumyiiectBa BHeapeHuss VR um AR TtexHosiormit ans pemieHus
COBPEMEHHBIX 3aJau 00pa30BaTEIbHOrO Ipoliecca. TeXHHYeckoe TBOPYECTBO B LEIOM - MOIIHBIN
WHCTPYMEHT CHHTE3a 3HAaHUM, 3aKJIAJbIBAIOIIUNA IPOYHBIE OCHOBBI CHCTEMHOTO  MBIIUIEHUS,
MIO3BOJISIIOIIETO pellaTh caMble pa3sHOOOpa3zHble yueOHble 3ajaud. Ho oTmetuM u eme oaHy
COCTaBJISIIOLIYIO AKTyaJIbHOCTHM BHEJIPEHMs] Takux mporpamMm B 1ukoje. Cepbpe3Hoil mpoOieMoit
pOCCHICKOTO 00pa3oBaHMsI B IIEJIOM SBIISIETCS CYHIECTBEHHOE OCHalJeHHWE eCTECTBEHHO-HAYYHOW U
TEXHUYECKOHN COCTaBJISIIOIIMX IIKOJIBHOIO 0Opa3oBaHus. B 3HAUNTEIbHON Mepe YMEHbBILIEHO KOJIUYECTBO
na0opaTOpHBIX  PadOT B  JAaHHBIX OOJAacTAX, 3a4acTyl0 HET BO3MOXHOCTH HCIIOJIb30BaHHS
TEXHOJIOTUYECKOW 0a3bl JJisi pa3BUTUSL HABBIKOB TEXHUYECKOTO MPOEKTUPOBAHUSA U KOHCTPYMPOBAHUS.
Cpenn yvammxcs MOMYyJISIPHOCTh MHXXEHEPHBIX, U, TeM OoJiee, pabounx mpodeccuil magaer ¢ KaxkIbIM
rogoM. U 310, HECMOTpsS Ha TO, YTO B COBPEMEHHOE IPOM3BOJCTBO MPUXOJAT Bce Oo0Jiee CII0KHbBIE
aBTOMAaTU3UPOBAaHHBIE M POOOTHU3MPOBAHHbIE paboOYMe JIMHWUHU, YNPABIATH KOTOPHIMH MOKET TOJIBKO
XO0poIIo o0pa3oBaHHbIN crienranuct. OTcoaa ciaeayeT He00X0IMMOCTh MPEEMCTBEHHOCTH WHKEHEPHOTO
o0pa3oBaHUS Ha pa3HBIX CTYNEHSIX OOY4YEeHHs, BaXHOCTb pPAHHEH MPOINEAEBTUKUA TEXHUYECKOTO
TBOpPUECTBAa B IIKOJbHOM oOpa3oBaHuu. HeoOxonumo co3naBaTh HOBYIO 0a3y, BHEIPSTh HOBBIE
oOpa3oBaTesibHble TEXHOJOTMH. OJIHUM M3 TaKUX NEPCIEeKTUBHBIX HAINpaBICHUE U SBISIETCS
oOpasoBaTtesbHast pOOOTOTEXHUKA.

B nmnpomecce KOHCTpyMpOBaHHMS M TNPOTrpaMMUPOBAHHS, TOTPY)KEHHUS JI€TH MOJy4aroT
JOTIOJTHUTEIbHOE 00pa3oBaHUE B 00JACTH MaTeMaTUKU, OMOJIOTUH, (PU3HUKH, MEXaHUKH, JIEKTPOHUKH U
MH(OPMATHKH, B XOJI€ POEKTHBIX pabOT CIHUCOK MPEIMETOB 3HAUUTEIBHO PACIIUPSIETCSL.

Hcnons3oBanne VR m AR TexHonormii BO BHEYpPOYHOU AEATENBHOCTU IOBBIIIAET MOTHBALUIO
yyaluxcss K OOy4eHHIo, 3aJeMCTBYs 3HaHMS NPAaKTUUYECKH M3 BCeX ydeOHbIX IucuuIuivH. IIpu stom
MEXIIPEIMETHbIC 3aHATHS ONUPAIOTCS Ha €CTECTBEHHBIM MHTEpec peOeHka K pa3paboTke U
KOHCTPYMPOBAaHHIO Pa3JIUYHBIX MEXaHHW3MOB. M 3TO MMeeT OrpoMHOE ICHXOJOTMYECKOE 3HAYCHHE B
HalleM MHpE, IIE MOPOM YBICYEHHOCTh YYAIUXCS «BUPTYaJbHBIMU» MUPAaMHU HOCUT SIBHO UPE3MEPHBIN
xapakrep. [Iupokue BO3MOXKHOCTH IMPEIOCTABIIAIOTCA ISl OCYLIECTBICHHUS IPOEKTHOM NEATENbHOCTH U
paboThI B KOMaHe, Pa3BUTUS CAMOCTOSTEIBHOIO TEXHUYECKOTO TBOPYECTBA.

[IpenomaBanue Kypca MpearnosiaraeT MCIoIb30BaHUE KOMIIBIOTEPOB M CHELMAIBHBIX YCTPOUCTB,
Takux Kak cMapTdoH, VR mem u Buseokamepa.

IIporpamMma cocTaBiieHa HAa OCHOBeE CJIEAYIOIIMX HOPMATHBHBIX JOKYMEHTOB

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

o ®denepanbHBIA KOMIOHEHT TOCYJAPCTBEHHOTO CTaHapTa o0IIero 00pa3oBaHus, yTBEP K ICHHBIH
npukazoM MunucrepctBa oopazoBanus Poccuiickoit @enepanuu ot 05.03.2004 Ne 1089 «O6
yTIBepkAeHUU (heseparbHOro KOMIIOHEHTA FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
Ha4yaJbHOTO OOIIEro, OCHOBHOTO O0IIEro, CpeaHero (I0JIHOTO) 00IIero 00pa3oBaHus».

e [Iucemo Muno6puayku Poccun ot 11.12.2006 1. Ne 06-1844 «O npumepHbIX TpeOOBaHHIX K
MporpaMMam JOTIOJTHUTEIBHOTO 00pa30BaHUs AETei».



AnnapaTHoe o6ecnieyeHye NporpamMmmbl

OcTtaHoBHMCS Ha armapaTHOM 00ecTeYeHnH Kypcea.

Oobopyoosanue

LInemor u ouxu / Head Mounted Display, HMD

Takue ycTpoicTBa COCTOST U3 IBYX HEOOJBIINX SKPAHOB, PACIIONIOKEHHBIX HAIIPOTHB KAXKIOTO Iiasa,
I0p, MPEIOTBPAIIAIONINX MTOTIAJJAHNE BHEITHETO CBETA, M CTEPEOHAYNTHUKOB. DKPAHbI TIOKA3bIBAIOT CIIETKa
CMEIIEHHBIE JIPYT OTHOCHUTENIBHO Jpyra CTEPEOCKONMYECKHE H300pakeHus, oOecreynBasi peaTuCcTHIHOE
3D-BocmpusitTre. B mutemax Takxke coaepikaTcsi BCTPOCHHBIE aKCENEPOMETPHI M JaTYUKH TMOJOXeHHs. B
OOJIBIIMHCTBE CBOEM MPOJBUHYTHIE VR-1IIeMbI JOBOJIEHO TPOMO3/KHE, HO B TIOCJIEHEE BPEMs TOSBUIIACH
TEH/ICHIUS K CO3/IaHUIO YIPOIIEHHBIX JIETKOBECHBIX BAPHAHTOB (B TOM YMCIIC KAPTOHHBIX, KaK Ha KapTUHKE
BBIIIIE), KOTOPbIE OOBIYHO MpeIHa3HaueHbl sl cMapTPOoHOB ¢ VR-TpuiIoxKeHUusIMU.

[IneMbl U1 BUPTYaTbHOM PEATBHOCTH JETSATCS HA TP TUTIA!

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

2. Jlna MOOWIBHBIX YCTPOWCTB — Ha3bIBAIOTCS TapHUTYpaMH W pabOTalOT B CBSI3KE CO
cmaptdoHaMu, TIPECTABIAIOT U3 cedst aepxkarens ¢ auH3amu: Google Cardboard, Samsung Gear VR,
YesVR.

3. HesaBucumble 0YKHM BUPTYaTbHON PEATLHOCTH — CaAMOCTOSATENBHBIC YCTPOWCTBA, paboTaroT
0JT YIIPABJICHUEM CIIeHAIbHBIX WK anantiupoBaHHbix OC: Sulon Q, DeePoon, AuraVisor.

Komnamwr | Cave Automatic Virtual Environment, CAVE

AnbTepHaTHBa U T€X, KTO HE XOUYET HCIOPTHTh MPUYECKYy — H300pakeHUs B TaHHOM CITydae
TPaHCIHPYIOTCS HE B M[UIEM, a HAa CTEHbl T[OMENIEHHs, 4YacTO IMPEICTaBIIONINEe CcOOOH
mucruien MotionParallax3D (xots mst 6os1ee momHoro UX B HEKOTOPBIX TaKMX KOMHATaX HY:KHO HaJEBaTh
3D-oukn nmm naxxe komomHupoBath CAVE u HMD). Ecth MHEHHE, uTo VR-KOMHATBI ropa3no mydme VR-
uIeMOB: OoJiee BBICOKOE pa3pelieHre, HET HEOOXOAMMOCTH TacKaTh Ha cebe TpOMO3JIKOE YCTPOMCTBO, B
KOTOPOM HEKOTOPBIX JakKe YKaYMBaeT, U CaMOUJEHTHU(HUKAIUS MPOUCXOIUT Mpolle Oiarogaps TOMY, 4TO
M0JIb30BaTeh MMEET BO3MOXHOCThH ITOCTOSIHHO ce0si BUAETh. TeM He MeHee, NpUoOpeTeHHe TaKou
KOMHATBI, TOHSTHOE JIeJ10, BBIMIET ropas/io I0poske, YeM MOKyIKa miema (puc. 1).

Pucynox 1. Komuara VR.
Hngppopmayuonnwvie nepuamxu / Datagloves
Jlnst ynoBIETBOPEHUS MHCTHUHKTUBHOM MOTPEOHOCTH MOJB30BATENsl MOTPOraTh pyKaMu TO, YTO OH
HaXOJUT /s ce0sl MHTEPECHBIM B MpOIlecce M3Y4EHHUs Cpeibl, ObUTH CO3aHbl IEpUYaTKU C CEHCOpaMHM JUis
3axBaTa JBIM)KEHUH KUCTeH M majblieB pyK. TexHudyeckoe oOecreyeHne Takoro mpoiecca Bapbupyercs —
BO3MOJKHO HCIOJIb30BAHUE ONTOBOJIOKOHHBIX Ka0enei, TEeH30METPUUYECKHX MJIM IbE303JIEKTPUIECKUX
JATYUKOB, a TAKXKE DJIEKTPOMEXaHUYECKUX MPUCIIOCOOIEHUH (TaKMX KaK MOTEHIIMOMETPHI) (puc. 2).



Pucynoxk 2. IHpopManimoHHbIE IEpUYATKH.
IDicoticmuxu (eetimnaowt) / Wands
CriennanbHble yCTPOMCTBA /711 B3aUMOJICHCTBUS C BUPTYalIbHOM Cpefoi, co/epiKaliue BCTPOEHHBIE
JaTYUKU TIOJIOKEHUS M JABWKEHHS, a TaKKe KHOIKM U KoJjieca MPOKPYTKH, Kak y Mblmu. Ceifuac ux Bce
yaiie JeJaloT OeCrpOBOJIHBIMHU, YTOOBI M30€XKaTh HEYIOOCTB M HArPOMOXKJICHHN MpPH MOJCOCIUHEHUH K
KoMrbloTepy (puc. 3).

Pucynox 3. JI>KOWCTHK.

MaTepua/ibHble PeCypPChI:
APM yuenuka (I1K nim HOyTOYK)
Brixon B uHTEpHET

Cwmaprdon ¢ rupockorniom nox ynpasiearnem Android KitKat nim 6osiee HOBo# Bepcum.
Ouku Cardboard VR.

[Iporpamma Unity

[Mognepxka Android mis Unity.

APM yuuTtens (KOMIBIOTEDP, IPOSKTOP, CKAHEP, TIPUHTEP)

NookrowdE

Y4yeGHas Harpy3ka
Z[aHHaH nporpamma sBJIACTCA MOAYJIBHBIM KYPCOM, IPECAYCMAaTPpUBACT 2 y‘Ie6HBIX Jaca B HCACIH0, UTO

cocTaBiseT 10 68 yacoB yueOHOM Harpy3Kku B TOA.

Ilesu Kypca:

Opranu3zanus 3aHATOCTH IIKOJBHUKOB BO BHEYPOUHOE BPEMSI.
PazButue YVY/I yuamerocs:
Pa3BuTre HaBBIKOB KOHCTPYHPOBAHUS U MOJICIIUPOBAHUS
Pa3BuTre 10rnueckoro U aJIrOPUTMUYECKOTO MBILUIEHUS
Pa3BuTHe MoTHBAIMK K M3YYCHHIO HAYK: MaTeMAaTUKH, OMOIOTHH, HPOPMATUKH, ACTPOHOMUU H

e o o B

Ap.



. Pa3ButHe TBOpUYECKUX CIIOCOOHOCTEM B MpOIECCe KOHCTPYUPOBAHUS U MPOCKTUPOBAHUSL.

3. 3HAKOMCTBO y4aIluXcs CO CIIocoOaMu B3auMOICHCTBUS IpU paboTe HaJl COBMECTHBIM
MPOEKTOM B 00JBIINX (5-6 4eTOBEK) U MabIX (2-3 "YeIoBeKa) rpymmax
4. OOydeHne 0CHOBaM KOHCTPYHUPOBAHHUS, TPOSKTUPOBAHUS U MOJICTHPOBAHHS.

3asayu NporpamMMael:

Ilo3HaBateabHEIC: PAa3BHUTHUC IIO3HABATCJIBHOI'O HHTEPECa K MpeAMETaM CCTCCTBCHHOHAYYHOI'O
OHUKJIA.

OO6pazoBarenpHbie:  (opMHUpOBAaHHME  OOIIEHAYYHBIX WM TEXHOJOTHMYECKHMX  HAaBBIKOB
KOHCTPYMPOBAHUS U MPOEKTUPOBAHUS U MOJIEIMPOBAHUS, NOJydeHHE NepBOHaYalbHbIX 3HaHUM 0 VR un
AR TexHOJOTu# 1 yCTPOICTB, pa3BUTHE YUCHHUHN MPUMEHATh TEXHOJOTUHU B TIOBCETHEBHOM KU3HU.

PasBuBaromue: pa3BUTHE TBOPYECKOM AKTMBHOCTH, WHUIMATUBHOCTH M CAMOCTOSITEIBHOCTH B
MPUHATHH PEIICHUN B Pa3jIMuYHBIX CUTYaIUsX, pa3BUTHE BHUMaHUs, aMsITH, BOOOPaKE€HUS, MBILUICHUS
(Jtormueckoro, KOMOMHATOPHOTO, TBOPUYECKOTO), YMEHUSI OTCTAUBAaTh CBOIO TOUKY 3PEHHUSI, aHAJTM3UPOBATh
CUTYALIMIO U CAMOCTOSITENIbHO HAXOUTh OTBETHI HA BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIACHHI.

BocnuTeiBaromie:  BOCIHMTaHWE  OTBETCTBEHHOCTH, BBICOKOW  KYJIbTYPBI,  JUCITUTUINHBI,
KOMMYHUKATHUBHBIX CIOCOOHOCTEH, pa3BUTHE yMEHHUs paboTaTh B TPyMMax, pacrpeieisaTh pPOIH B
KOMaH/ie uccienoBatened, GopMUpPOBaHNE HABBIKOB KPUTUYECKOTO MBIILICHUSI.

[IporHo3upyemsblii pe3yabTaT

[To oxoH4yaHMIO Kypca 00yUeHHs yJaluecs J0KHBI
3HATD:

- mpaBwIa 6e301acHoi paboThl ¢ KoMIbioTepoM U VR TexHoIOTHsIMH;

- OCHOBHbBIE€ KOMIIOHEHTBI paObOThI C IPUIIOKEHUSIMU U 000PYIOBAHHUEM;

- OCHOBHI paboThl ¢ APM yuamerocs;

- OCHOBBI ITPOEKTHOM JIeATEIBHOCTH;

- OCHOBBI PabOTHI C KOMITIBIOTEPHOM Ccpeioil, BKiItoUarolei B ceds rpaduueckuit i3bIk
MIPOrpaMMHUPOBAHHS;

- IOPSI0K CO3JaHUSI IPOEKTA M0 BHIOPAHHOM 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;

- y4acCTBOBATh B pabOTe MPOEKTHOU TPYIIIbI, OPraHU30BbIBaTh PadOTy IPYIIIHI;

- BBICKA3bIBaThCsl YCTHO B BHJI€ COOOIICHHUS MU JOKJIa .

- BBICKA3bIBAThCsl YCTHO B BUJE PELICH3UU HAa OTBETHI APYTUX YJalUXCS;

- CaMOCTOATENbHO peuarb TEXHUYECKME 33Jaud B IPOLECCE KOHCTPYHPOBAHUS W

MOJCIUPOBAHUSA ITPOCKTOB (HHaHI/IpOBaTL MNpEACTOAIINC HeﬁCTBHH, OCYHICCTBJIATH CAMOKOHTPOJIb,
NPUMCHATH ITOJTYUCHHBIC 3HAHHUA, IPUCEMBbI U OIIBIT KOHCprI/IpOBaHI/Iﬂ).



®opMbl M1 METOABI PA6GOTHI C YYaLUMMCA:

B pamkax BHEypOUHOW NEATEIBHOCTH MPEIyCMATPUBAIOTCS CIEAYIOIIME METOJbl OpraHU3aluu
y4eOHO-TI03HaBATEIbHOMN IS TENFHOCTH, MO3BOJISIOIINE TTOBBICUTH 3()(HEKTUBHOCTH O0Y4EHUS MO KYpCY:
e OOBSACHHUTENHHO - WIUTIOCTPATUBHBIN (Oecena, 00bsICHEHHEe, MHCTPYKTaX, AEMOHCTpaus, padboTa

C MMomaroBbIMH TCXHOJIOTHUYCCKUMHU KAPTOUKAMU 1 I[p),

o PenpoaykruBHEIH (Bocipon3BeneHe yaeOHOM HHPOPMAIMH: CO3AaHUE ITPOrpamMm, cOOp Mo ieneit
o 00pasiy);

e MeTtoz mpo6IEeMHOT0 U3JI0KEHUS (YIUTEIb MPEICTABISIET IPOOIIeMy, IPEAIaracT ee pelieHue
IIPY AKTUBHOM OOCYKJIEHUH U y4aCTUU OOy4alOUIXCsl B PEIICHUN);

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

e DBpHUCTUYECKUH (METOJ TBOPUECKOTO MOJIEIUPOBAHUS IEATEIBHOCTH).

e Meron npoektoB. OCHOBHON METOJ, KOTOPBIM UCHOJB3YETCS MPU U3YUEHHH POOOTOTEXHUKHU. B
OCHOBE - MpEACTaBIEHUE YUUTEIEeM 00pa30BaTEIbHBIX CUTYallU, B X0J€ pabOThl HaJ KOTOPHIMU
y4auiiecs CTaBsT U peraroT coOcTBeHHbIe 3a7auu. [IpoekTHO-OprueHTHpOBaHHOE 00yUeHHE — 3TO
CUCTEMHBI y4eOHBIH METOJ], BOBJIEKAIOUIMH y4yalluxXcs B IPOLECC MPHOOpETEeHUs 3HAHUU U
YMEHUH ¢ TIOMOIIbIO IIMPOKON MCCIEA0BATENbCKOM JEeSATeNbHOCTH, Oa3upyromencs Ha
KOMIIJIEKCHBIX, pEAJIbHbIX BOMPOCAX M TIIATENbHO MpopabOTaHHBIX 3adaHusAx. [lpu sToMm
IpeJycMaTpuBaeTcsd Kak MHAMBUIyallbHas paboTa ydamuxcs, Tak U paboTa B mapax, MajbIX
HCCIEA0BATENBCKUX TpyMax (0 3 ydammxcs), O0JbIINX MPOEKTHBIX TPYIIax (A0 5 ydammxcs)

0Cc06eHHOCTH NPOrpaMMbl

[IpuMeHeHre TEXHOJOTUM BHPTYaJbHOM pEaJbHOCTH HAa YpPOKE IO3BOJIAET PELIMTh BCe 3ahadyu
COBPEMEHHOTO ypOKa.

Cnenaem 0030p 00pa3oBaTebHBIX MOOWJIBHBIX NPUIOKEHUH C TEXHOJOTMEeH BUPTyalbHOU
pearbHOCTH, KOTOPbIE MOKHO UCIOJIb30BATh HA COBPEMEHHOM YpOKE.

Muorue VR-npuiioxkeHus OCHOBaHbl Ha NMPOCTON JeMOHcTpauuu 3D-00bekToB, (OTO MM BUIEO, HO
naxe 370 (pyHAaMEHTaJbHO MEHsieT npouecc no3Hanus. M yxe cymectByer Hemano VR-npuiioxkenuii, B
KOTOPBIX IOJIb30BATENIb MOXKET AKTUBHO BJIMATH HAa BUPTYAIbHYIO PEAJbHOCTh U IPeoOpa3oBbIBaTH €.
[Toka’keM HECKOJIBbKO MHTEpeCHBIX VR-TIPOEKTOB, YTOOBI MOKa3aTh, Y€MY IIKOJIbHUK MOXKET HaydMThCSl U YTO
Y3HATh C UX ITOMOILBIO.

Ilymewecmeosamwv ¢ Google Expeditions.

[Mpunoxenne Google Expeditions comepXuT COTHH TYypoB H OOBEKTOB B BHUPTYaJbHOW WM
JIONIOJTHEHHOM pealbHOCTH, € KOTOPBIMM MOJKHO OTIIPAaBUTbCS Ha PACKOIKUM apXeoJIoTOB, COBEPILUTH
SKCIIEAMLIMIO IO/l BOJOW, MpeBpaTuTh Kiacc B My3ei. Iloka mpemopaBarenb pacckasblBaeT, Harpumep, o0
OKEaHE, YYEHUKU «IOTPYKAIOTCS» Ha JHO OKEaHa W «IUIaBalT» psAAoM ¢ akynamu. Minm, wucnonbsys
JOTIOJIHEHHYIO PEaJIbHOCTh, YUUTEIb MOXKET YCTPOUTh M3BEPIKEHUE BYJIKaHA MPSIMO B KJIACCE, PACCMOTPEB U
00CYJIMB €r0 BMECTE C YUEHUKaMH.

Paszobpamuvca co cnosxcnvimu nayunvimu nonsmuamu 6 MEL Chemistry VR.

VR-ypoku ot Mel Science mo3BOJISIIOT OKa3aTbcsi BHYTPH XMMMUYECKUX PEAKIUl U YBUAETh CBOUMHU
rJla3aMM, YTO IPOMCXOJUT € 4YacTHIIAMU BEIIECTB. YUYEHUKM MOIYT B3aMMOJEHCTBOBATH H
OKCIEPUMEHTHPOBATh C aTOMAMM M MOJIEKYJIIaMM, a Y4YUTelb KOHTpoJMpyeT xon VR-ypoka m Buaur
Iporpecc Kaxaoro ydeHuka. MolHas Bu3yanu3anus U 3(QQeKT MpUCYTCTBUS MOMOTAIOT MOHSTH CYTh
XUMHYECKUX SIBJICHHUI 0€3 OecCMBICIEHHOTO 3a3yOpuBanus Gopmyn (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 MPsMO W3 Bo3myxa. [IpejicraBisieTe, Kakoil B3pbIB (paHTa3MM Takue BO3MOXKHOCTH BBI3OBYT Y
TBOPUYECKOTO MIKOJbHUKA?

JHaxxe ecmu peOEHOK HE OyJET CBSA3BIBATH CBOIO JATHHEHINYIO )KH3Hb C HCKYCCTBOM, BIIOJIHE BEPOSITHO,
9TO K MOMEHTYy, KOTJa OH OyJeT moay4arh MNpodecCHOHAIBHOE 00pa3oBaHWe, IMPOCKTUPOBAHHE B
BUPTYAJIbHOW PEABHOCTH JJIi MHOTHX CIEIHAILHOCTEH cTaHeT oObryHbIM AenoM. K coxanennto, VR-
[JIEMBI, HEOOXOAUMBIE JTsl 3TOM TPOTpamMMBbl, BCE €11€ JOBOJILHO Aoporoe obopynaoBanue (puc. 9).

2 ; SSA

Pucynoxk 9. Tilt Brush

V3uamo o cmpoenuu opeanusma 6 InMind u InCell

JIBa OYEHb KPACHUBBIX MPHIIOKEHUS, HATJSIHO PACKPBIBAIOUINX MPUHIIMITEI pabOThl MO3ra U KJIETOK
opraHu3mMa B BHUIE HUIp. AHATOMHS BJIIOXHOBJISIET pPa3pabOTYMKOB VR-NpuioxeHuid, U HHTEPECHBIX
peleHuiit B 3Toi 001acTH MOXHO HaWTH HeMasno. Mbl OCTAaHOBWJIMCH Ha 3THX JIBYX, IOTOMY YTO, BO-
IEPBbIX, ITO IMPUMEpPbl POCCUHCKOM pa3paboTku (ux BbimycTuia cryaus Nival VR), a Bo-BTOpbIX, OHH
NOJIHOCTBIO OecruiatHbl. Keratn, menununa — oxHa u3 cdep, rae VR-TEXHOJIOrHH yKe CeroJHs 3aHsuin
3aMEeTHOE€ MECTO B HayKe, pakTHKe U MpodeccuoHanbHoM o0ydyeHuu (puc. 10, 11).

~——
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)

Comfortable VR _
experience

Pucynoxk 10. InMind VR (Cardboard)
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Comfortable-VR experie&qc;é‘

Pucynox 11. InCell VR (Cardboard)

Cosepuums nymeuwecmeue Ha ayny 6 Apollo 11 VR

I'p€3pl 0 KOCMMYECKHX MYTEHIECTBUAX C pa3BUTHEM VR-TeXHOJOrnMi Mosydwsid HOBBIM pa3max. M3
VR-npunioxkeHuit 0 kocMoce (1 BOoOIe cpefr CylecTBYIOMMUX o0pa3zoBarenbHbIX VR-mporpamMm) 0co60
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
N00aBJICHBl apXWBHBIE ay/IMO- U BHUJAEOMAaTEpHalbl, TAKXKE €CTh UrpoBou 3nmeMeHT. Ecnu mopororo VR-
[IJIeMa HET, a U3y4aTh aCTPOHOMHIO B BUPTYaJIbHOM PEATbHOCTH XOYETCs, TO XOPOIUii Bapuant — T itans
of Space.

Titans of Space VR

Titans of Space VR - o0yu4aroiiee nmpuinokeHne, KOTOPOE IMO3BOJIUT BaM IPUHATH YIaCTHE B AKCKYPCUHU
no CosHewyHO# cucteme. TpexMepHble MOJACTH IUIaHET C JETAIbHOW MPOPUCOBKOW BCEX KOHTHHEHTOB U
OKEaHOB, PEAMCTHYHAs aHWMAIMs JBWKeHHs atMmocdepbl FOmwrepa - OJHMM CIOBOM TaKoOTO BBl HE
yBUIUTE Aake B ¢aHTacTudeckux ¢uiabmax! BmobaBok k 3ToMy B TedeHHE BCEro ToJjieTa Hac Oyaer
COTMPOBOXKIATh CIIOKOIHAs KJIacCHYecKasi My3bIKa, YCUIIMBAIOIIAs BIICYaTICHHE OT YBUACHHOTO.

Pucynoxk 12. Apollo 11 VR

Boszmooicnocmu ucnonvzosanus mexronozuu eudeo 360 6 o6pazosamenvrom npoyecce.

Buneo 360 - 3TO COBpeMEHHAsl TEXHOJOTHS C OTPOMHBIMH MEPCIEKTHBAMH W MHOTOOOEIIAOIIAM
Oyaymum. brarogapst 0coGeHHOCTSIM MOJ0OHOM MAaHOPAMHOM ChEMKH, 3pUTENN MOTYT OBITh HE MPHBA3AHBI K
pakypcy oreparopa. JT0 03HAYaeT, 4TO MPU MPOCMOTPE, MO CBOEMY YCMOTPEHUIO MOXKHO M3MEHSTh PaKypc
IPOCMOTPA, KaK yroJHO B JIFOOOM HAlpaBiICHHU: B CTOPOHBI, MO HOTH, B He0o. Vcmomnb3ys Texnomorun VR
I7IsL IpocMOTpa Breo 360 MOXKHO TOCTHYb 3 (eKTa MOJTHOTO MOrPYKEHHs B aTMOC(epy MPOUCKOASIIETO 1
UCIIBITATh SIPKHE BIICUATIICHUS. 3PUTEITIO MPEIOCTABISETCS BOBMOKHOCTD MOJHOCTBIO TIPOYYBCTBOBATH CeOsl, B
POJIH y4aCTHUKA KAaKMX-TO COOBITHIA Ha BHJICO.

C noMOIIbI0 TEXHOJNOTHH BHIeO 360 MOXKHO M3ydarh reorpaduio, apXuTeKTypy TOPOJOB, MOBOIHBIN
MHp HJIH aCTPOHOMHIO.

Ha ypokax y4eHHKH MOTYT y4acTBOBarh B akcneduyuu Ha Cesephuiil nomioc, 1mo0ObBath B (haseie Puo-
ne-YKane#ipo, WM HOTPY3UTHCS HA THO OKEaHa.

Texunonorust Bugeo 360, Hampumep, MO3BONWIA «OKUBHUTHY JKupaddarurana (0mHOTO M3 CaMbIX
BBICOKMX JMHO3aBPOB, KOIJa-THOO JKUBIIMX Ha IUIaHeTe!), OKa3aThCsl Cpeau 3Be31 U PacCMOTPETh
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MOBEPXHOCTH [[lTyTOHA, BCTPETUTHCS JTULIOM K JIMIly ¢ ropuiiiiaMu B KoHro wim nomnsiasarh ¢ O€JIbIMU aKyJIaMH.
He ocraBnsitor TexHOJOrMI0 0€3 BHMMAaHHS M HAllM MY3€H: 31€Chb, HAIPUMEpP, MOXKHO IOCMOTPETh, Kak
3aBOJAT 3HAaMEHUTHIE Yackl «[[aBiuH» B DpMUTaxe U T. 1.

JlanHasi mporpamma J0MyCcKaeT TBOPUECKUI, BApUATHUBHBIN MMOJXO0J CO CTOPOHBI Iegarora B 001acTi
BO3MOKHOM 3aMEHbl IOPAJKA Ppa3JelioB, BBEICHMs JOIOJHHUTEIBHOIO MaTepuana, pa3HooOpasus
BKJIIOYa€MBIX METOAMK IPOBEJCHUS 3aHATHA W BBIOOpa Y4YEOHBIX CHTyalMd Uit TPOEKTHOMH
NEATENbHOCTH. PyKOBOJACTBYSCH NaHHOM IIPOrpamMMoOM, IEeJaror MMeEET BO3MOXKHOCTb YBEINYUTH WIIU
YMEHBIIUTh 00bEM U CTENIEHb TEXHUUYECKOH CII0KHOCTU MaTepraia B 3aBUCUMOCTH OT COCTaBa I'PYIIIIbI U
KOHKPETHBIX YCIIOBU paOOTBHI.

13



Y4yeGHO-TEMaTHYeCKOe IIAHUPOBaHHE

(1 rox 0OydeHus, 2 yaca B HEZICIIO)

Ne Tema 3ansTHI KomnmuectBo
m\n 4acoB
Bcero Teopus IIpakTnka
1. BBonHoe 3ansTue. TexHuka 6€301aCHOCTH MPHU padoTe B KOMIIBIOTEPHOM 2 2
kiacce. O6mwmit 0030p kypca. [IpaBuna paboTel ¢ 000pyI0BaHHEM
2. Pabota ¢ APM yuamierocs. Hauano u 3aBepuienne padoTsl, uHTEpdE¥ic, 2 1 1
3aIyCK MPOrpaMM, YCTAaHOBKA MTPOTPaMM Ha CMapTHOH
3. [Mpunoxenne Google Expeditions 5 2 3
4. [Mpunoxenne MEL Chemistry VR 5 2 3
5. [Mpunoxenwue Tilt Brush 4 2 2
6. VY3Hath 0 cTpoeHun opranusma B InMind 3 1 2
7. VY3Hath 0 ctpoeHuu opranusma B InCell 3 1 2
8. [Mpunoxenune Apollo 11 VR 4 2 2
9. [MpunoxenueTitans of Space VR 4 2 2
10. Buneo 360 5 2 3
11. OcHoBbl iporpammupoBanus. Cpena nporpammupoBanus Unity 5 2 3
12. CamocrosTenpHas padoTa ydanuxcsi HaJi MPOEKTOM 5 2 3
13. [IpencraBnenue npoekra yuutento. JlopaboTka, HCIIpaBIeHUE OIIHMOO0K 2 1 1
14, Hacrpoiika nuactpymento Android 1 1
15. [ToaroToBka mpoekTa Jyis 3amycka 3 3
16. COopKa U 3aIyCK MPUIIOKCHHUS 3 1 2
17. TecTtupoBaHue npoekra 2 2
18. CamocTtosarenbHas paboTa yJamuxcs 1o mpe3eHTaluu MpoeKToB 3 3
19. CamocTosaTenbHas TBOpUeckas paboTa yqamuxcs 3 1 2
20. IlonBeneHMEe UTOTOB 2 2
Peseps 3
Hroro 68 26 40
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KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

Coaepixkanue PesyabTaTsl
Tema ypoka 2 IIpeameTHbIC MeranpeameTrHsble JInuHoCTHBIE
s
= T PerynsstTuBHbie Ilo3naBarens | KommyHukar
5 == HbIE HBHbBIE
& 2| =X

1-2 | BroaHoe 2 [IpaBuna texHuku | 3HaHHE Pa3Butue ymenus | Cosnanue Passurue Passurne
3aHATHE. 0€30MacHOCTH MPH | OCHOBHBIX UCII0JIb30BATh NPEINOCHIIOK | YMEHUs J0003HATENBHOC
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 JIEUCTBUS | OTO MHTEpeca | yUUTENeM U TH,
KOMITBIOTEPHO pa3BUTUH 0€30MacHOCTH B Y aKTUBHOCTH | CBEPCTHUKAMH | (OpPMHUPOBAHUE
M KJ1acce. pOoOOTOTEXHUKH B | KaOMHeTax B 00JacTu C 1IeJIBIO L[EJI0CTHOTO
OO6mmit 0030p MHPOBOM BBIYUCITUTEIILHON yaeOHOMI 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 poOOTEeXHUKE. HAyKH U

POJIMKOB O 0011eCTBEHHOM
poborax u IIPAKTUKHU
pOOOTOCTPOEHHH.

3-4 | Paborac APM | 2 Oo011ee 3HaHUEe PazButne ymenusi | CooTHeceHue Pa3Butue PazButue
ydalerocs. YCTPOMCTBO OCHOBHBIX IPUMEHSTD CBOUX yMEHUs T0003HATENBHOC
Havano u KOMIIBIOTEpA npaBui paboThI ¢ | yCTAaHOBJICHHbBIE JEUCTBUH C B3aUMOJICICTB | TH,
3aBeplLICHUE (cocraBHBIE [IK, monsite 06 | mpaBuia Ass LEJBIO U OBAaTh C c000pa3uTeNbHOC
paboTHI, YacTH), 3aIyCK U uHTepdeiice u OCYILIECTBICHUS 3ala4aMHu YUUTENEM U TH
uHTepodeiic, 3aBepILICHUE OCHOBHBIX 3alaHHBIX JESATEIBHOCTH | CBEPCTHUKAMM
3aIryCcK paboTsi ¢ I1K, 3IeMEHTax IercTBUH C LIEJIBIO
HpOrpaMM, uHTEpdeEiic, uHTEp(eiica. HOJTy9CHUS U
yCTaHOBKa
IIpOrpaMMm Ha
cMaptdoH
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OCHOBHbBIE oOMeHa
3JIEMEHTBI uHpopmanuei
yIpaBJICHUS.

5-9 | Ilpunoxenue BusyanbHblie f3bIkH | 3HaHUE Pa3Butue ymenust | Anropurmusu | Pazsutue dopMupoBaHue
G009|!_3 ) IIpOrpaMMHUPOBAHUS | OCHOBHBIX HPUMEHATH poBaHHOE YMEHUS II03HABATEJIILHOIO
Expeditions TOHSITHT YCTaHOBJICHHBIC | IUIAHUPOBAHUE | pelIaTh UHTEpeca U

broku IPOrpaMMHUpPOBaH | IpaBuJia AJs nporecca MIOCTABJIEHHbIE | AKTUBHOCTH B
MIPOrPaMMBI. usl, OCYILIECTBIICHUS MO3HABaTEeNbH | 3aJa4u JTaHHOM obyacTu
Coznanue u IIPEACTABIICHUE O | 3aJaHHBIX OH M TPyZIOBOM | 4yepes Passurne
3aIycK O1oKax e cTBUI IESITEILHOCTH. | OOIIEHHUE HaBBIKOB UTECHHS
MIPOrPAMMBI. yIpaBiIeHUS U rpaduyeckoil u
OxkHo alNropuTMax. TEKCTOBOM
WHCTPYMEHTOB. Coznanue uH(popmManuu
ANTOpUTM U €ro IPOCTBIX

BBITIOJIHEHUE MIPOrPAMM.

IIpoexkT

10- | ITpunoxenue BusyanbHblie SI3bIKM | 3HaAHUE PazButue ymenusa | Anroputmusu | PazButue dopMUpOBaHUE

14 | MEL Chemistry
VR IIPOrPaMMHPOBAHMSI | OCHOBHBIX IPUMCHSTD pOBaHHOE YMEHHUS IIO3HABATEIBHOTO

15- | [Ipunoxxenue HNOHATHH YCTaHOBJICHHbBIE IUIAHUPOBAHMUE | peniarhb UHTEpEeca U

18 | Tilt Brush
bioxn IIPOrPaMMHUPOBAH | IpaBUWJIA AJIS nmpouecca IIOCTABJICHHBIE | AKTUBHOCTH B
IIPOrPaMMBI. us, OCYILIECTBICHUS IIO3HABATENIbH | 3a7a4u JaHHOM ob6yacTu
Co3nanue u MPEJCTABICHUE O | 3aJaHHBIX Ol U TPYJIOBOM | uepe3 Pa3Butne
3aIlyCK 610Kax JIeCTBUI NeSITeIbHOCTH. | OOIeHue HABBIKOB YTEHUS
IIPOrPaMMBI. yIpaBIEHUS U rpaduyueckoit u
OxHo aJrOpuTMax. TEKCTOBOM
UHCTPYMEHTOB. Coznanue uHpopMauu
Anroput™m u ero IIPOCTBIX
BBITIOJIHEHHE IIPOrPaMM.
IIpoexr

19- | Y3natb 0 IIpencraBnenne o | Ilpencrasnenue o | PazButue ymenus | Anroputmusu | PazBurue Coueranue

21 | crpoennu paboTe cucreMax BBICTPanBaTh pOBaHHOE yMEHUs o0Opa3Horo u
OpraHusMa B OpraHu3sma, yIpaBIICHHUS C HOCIICIOBATEIbHO | [UIAHUPOBAHUE | B3AHMMOJICHCTB | JIOTMYECKOTO
InMind OtBeTsl Ha oOpatHoii CTh nporecca OBaTh C MBIIIJIEHWS B
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IIOCTaBJIEHH CBSI3bI0, HEOO0XOIUMBIX [IO3HABATENIbH | YUUTEJIEM U nporecce
bIE aIrOpUTMOB C onepanuin OH TPyAOBOU CBEPCTHUKAMU | ACATEIBHOCTH.
BOIIPOCBI. UCIIOJIb30BaHUEM | (QJITOPUTM JESITEIBHOCTH. | C LIEJIBIO
[Tonknrouenue YCIIOBU. JICHCTBUI) MOJIyYEHHUS U
mTaTYrKa K oOMeHa
poborutathopme. uH(popmanuen
[Ipocrenmee
MIPOrpaMMHUPOBaHU
€ JIBI)KEHUS C
00paTHO CBS3BIO
(ycnoBHble
OTepaTophbl)
22- | Y3Hatb 0 [Ipencrasnenne o | [Ipencrasnenue o | Pazsutue ymenus | Anroputmusu | PazButue Coueranue
24 | crpoeHnu pabote cucTemax BBICTPanBaTh pOBaHHOE YMEHHUSI 00pa3HoTrOo U
opraHusma B OpraHusma, YIpPaBIIEHHUS C HOCIIEIOBATENLHO | UIAHUPOBAHUE | B3aMMOJENCTB | JIOTHMYECKOTO
InMind OtBeThI HA oOpartHOM CTh npouecca 0BaTh C MBIIIJICHUS B
MOCTaBJIEHH CBSI3bIO, HEOOXO0IUMBIX MO3HABATENIbH | YUUTENEM U nporecce
bIE aJTOPUTMOB C ornepanui OH TPYyZIOBOM CBEpCTHUKAMU | AESATEIbHOCTH.
BOIPOCHI. HCIIOJIb30BaHUEM | (QJITOPUTM JESITEIbHOCTH. | C IIeJIbIO
[Tonkntouenue YCJIOBU. JICHCTBUI ) MOJTy4YEHHUS U
maTyrKa K oOMeHa
poboratdopme. uHpopmaren
[Ipocreitmee
IPOrpaMMHUPOBAHU

€ IBUKCHUS C
00paTHO CBS3BIO
(ycnoBHbIe
OTIEPATOPHI)
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25- | Ilpunoxenue IIpencraBnenue o | IlpumeHnenue Passutue ymenus | Bupryansnoe | Passurue IIposiBnenue
28 | Apollo 11 VR paboTe HOJTy4EeHHBIX OCYILECTBIISITh u YMEHUS TEXHUKO-
IPUIIOKEHHUS. 3HaHUU B JIEHCTBHS 11O HaTypHOE AQHAJIM3UPOBAT | TEXHOJIOIMYECKOT
[Tonxmrouenune k IIPaKTUYECKON peanu3anuu MOJIEIUPOBAHU | b CUTYallUIO U | O MBILJIEHUS IPU
pa0ore. JEATEIbHOCTH IJIaHa, IpUjlaras | € TEXHHYECKUX | CAMOCTOSTENb | OpraHu3aluu
[Ipocrenmee YCWIHSL IS 00BEKTOB HO HaXOJUThb CBOEH
JIBuxeHue B IIPEOIOJICHUS OTBETHI HA JIeATEIIbHOCTH.
MIPUIIOKEHHH, TPYIHOCTEN, BOIIPOCHI
OTBETHI Ha BIIPOCHI nonpasJsis ceds IIyTeEM
npu JIOTUYECKUX
IIpoexr HE00X0IMMOCTH, paccyXJIeHUU
€CJIA PE3yIbTaT
HE JIOCTUTHYT
29- | IpunoxenueT it [IpencraBnenue o | [IpumeHeHue Paseutne ymenus | Bupryansnoe | PasBurne IIposiBnenue
32 | ans of Space paboTe MOJTy4eHHBIX OCYIIECTBIISITh " YMEHUS TEXHUKO-

VR NIPUIIOKEHHUS. 3HaHUU B JIEUCTBHS TIO HaTypHOE AHAJIU3UPOBAT | TEXHOJIOTMYECKOT
[TonxmroueHne k MPAaKTHYECKOU peanu3anuu MOJIETUPOBAaHU | b CUTYallUIO U | O MBILJICHUS IPU
pa0ore. JESTEIIBHOCTH IUTaHA, IPHAJIarasg | € TEXHUYECKUX | CAMOCTOSITENb | OPraHU3aLMN
[Ipocreiimee yCuus ISt 00BEKTOB HO HaXOJIUTh cBoOeH
JIBrKeHUE B IIPEOJOICHUS OTBETHI HA JESATEIIBHOCTH.
MIPWIOKCHUH, TPYIOHOCTEH, BOIIPOCHI
OTBETHI HA BIIPOCHI nomnpa,Jisis ceos yTeM

pu JIOTUYECKUX
IIpoexkT HEOOXOIMMOCTH, paccyxaeHui

€CJId pe3yabTaT
HE JIOCTUTHYT
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33-
37

Buneo 360

IIpencrasnenue o
paboTe BUIEO.
[IpencraBnenue o
Bujieo 360.
[Tonxmrouenue
Buneo penakropam,
HaCTpoOMKa
MIPOrPaAMM.

Bupaeo moHTax,
HaJoXeHHe chepsl
IIpoexr

[Ipumenenue
MOJTY4EHHBIX
3HaHUU B
MPAKTUYECKOU
JEATEIbHOCTH

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

Bupryansnoe
n

HaTypHOE
MOJEJIIMPOBAHU
€ TCXHUYCCKUX
00BEKTOB

PazButne
YMEHHUS
aHAJIU3UPOBAT
b CUTYallUIO U
CaMOCTOSITEIIb
HO HaXOJUTh
OTBETHI HA
BOIIPOCHI
MyTeM
JIOTHYICCKHUX
paccyXIeHui

IIposiBnenue
TEXHUKO-
TEXHOJIOTMYECKOT
O MBIIJIEHUS IIPU
OpraHu3anuu
CBOEH
JIeATEIIbHOCTH.
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38- | OcHOBBI [Tnarpopma 3HaHue PasButue ymenust | Anropurmusu | Pazsutue Passurue
42 | mporpam Unity(cocras, OCHOBHBIX BBICTpanBaTh pOBaHHOE yMEHUs TPYIOJIIOOUS U
MHPOBaH BO3MO>KHOCTH) MOHSITUH, MOCJIEIOBATEIBLHO | TUIAHUPOBAHKME | B3aUMOJECUCTB | OTBETCTBEHHOCTH
usa. Cpena OcHOBHBIC JIeTaly | IPEJICTABIICHUE O | CTh npoiiecca OBaTh C 3a Ka4eCTBO
nporpam (Ha3zBanue u nporpamme, HE0OXOAMMBIX MO3HABATEJIbH | YUUTEIIEM U CBOEH
MHUPOBAaH HA3HAYCHUE) aIrOpUTMax ornepauui OH TPYZIOBOM CBEPCTHUKAMH | JACATEIIBHOCTH
us Unity. Wurepdeiic YIPABJICHMUS. (anroputm JIEATEIBbHOCTH, | C LIEIBIO
(Ha3HaUeHUE) Coznanue NeNCTBUIN) pa3BuUTHE MOJIy4eHUS U
[Tonxmrouenune k MIPOCTHIX yMEHUs obmeHa
KOMIIBIOTEPY. porpamm. MPUMEHSATD uHpopmaruen
IIpoexr npaBwiIa u
MOJIH30BATHCS
WHCTPYKITUSIMHA
43- | CamocTosTEID CamocrosrtensHass | Bimanenue Pa3Butue ymenusa | PazBurue Pa3Butne Pa3Butne
47 | nHas TBOpUECKast crocobamu IUTAHUPOBATh YMEHHUS YMEHHUSI TPYAOIIOOUS U
TBOpUECKast paboTa ydamuxcss | HAy4YHOM CBOIO UCIIOJIb30BaTh | OCYIIECTBJISATh | OTBETCTBEHHOCTH
pabota 0 PEIICHUIO OpraHu3anuu JEeSITeNIbHOCTD U CpeacTBa MIOCTaHOBKY 32 Ka4eCTBO
yaamXCs y‘IC6HLIX“ TpyAa, CleoBaTh MIaHy | UH(GOPMAIMOH | BOIPOCOB - cBoei
CUTYaIuii- MPUMEHEHUS HBIX U WHUIMATUBHOE | JAEATEIbHOCTH.
MPOEKTOB, MOJTy4YEHHBIX KOMMYHHKAIIK | COTPYAHUYECT
[Ipencrasnenune MPEUI0KEHHBIX paHee 3HaHUH It OHHBIX BO B IIOUCKE U
MPOCKTa YUUTENIEM B Cpe/ie | peuieHus TEXHOJIOT Ui coope
48- yaurernto. Unity MIOCTABJIEHHBIX JUIsd peuieHus | uHQopmau,
49 JlopaGoTka, [IpencraBnenue 3ajad4. MO3HABaTeNbH | paboTa B
HCIIpaBIICHNE pE3yNbTATOB. BIX U rpynmne
OIIGOK TBOPYECKUX
3a7a4
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50 | Hacrpoii [IpencraBnenue o | [Ipeacrasnenuie o | Pazputue ymenus | Anroputmuzu | Pazsutue Coueranue
Ka pabote OC cucremax OC BBICTpanBaTh pOBaHHOE yMEHUs 00pa3HoTO H
UHCTPYM Anpnpoun. Anpapoun. IIOCJIEIOBATEIBHO | IUIAHUPOBAHKUE | B3aUMOJEWUCTB | JIOTHYECKOIO
€HTOB [oaxmouenue CTh nporecca 0BaTh C MBIIIIJICHUS B
Android HACTpOKKa HEOOXOTUMBIX MO3HABATENIBH | YUUTEIIEM U mporecce
padoThI onepanuin OH TPyAOBOU CBEPCTHUKAMU | ACATEIBHOCTH.
JESITEIbHOCTH. | C IIEJIBIO
MOJIy4eHUS U
oOMeHa
uHpopmaruen
51- | [logroToBka [IpencraBnenue o | [IpumeHeHue Paseutne ymenuss | Bupryansnoe | PasBurme IIposiBnenue
53 | mpoexTa s paboTe
3arycka [Hoaxmrouenune MOJTy4E€HHBIX OCYIIIECTBIISATh u YMEHHUSI TEXHUKO-
. 3HAHUU B JIEWCTBUA 110 HATypHOE AHAJIU3UPOBAT | TEXHOJIOTHMYECKOT
Ipocreiimee NPaKTHYECKON peanuzanun MOJIETMPOBAHM | b CUTYAIUIO U | O MBIIUICHUS [IPH
HPOrPaMMHUPOBAHNC| 6 qrenpgocTH IUIaHa, IpUIaras | € TeXHHYECKHX | CAMOCTOATENb | OPraHM3alliu
IIEF;I(?;?(I{THH yCeunus Ass 00BEKTOB HO HaXOJUTh cBoei
IPEOIOTICHUS OTBETHI Ha JIESITEIbHOCTH.
TPYAHOCTEM, BOIIPOCHI
NonpaBJsis ceods nyTeM
npu JIOTUYECKUX
HE0OX0IMMOCTH, paccyxaeHui

€CJId pe3yabTaT
HE JIOCTUTHYT
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54- | Coopka u [IpencraBnenue o | 3HaHue PasButue ymenus | [lnanupoBanue | PazButue [IposiBnenue
56 | 3amyck 6ecrpOoBOIHBIX OCHOBHBIX BBICTPAUBATh TEXHOJIOTUYEC | YMEHHUS MO03HABATEIBHBIX
MPUIIOKCHHS BUJAX COCIMHEHHS | TIOHATHIH, MIOCTIEIOBATEIBHO | KOTO IpoIlecca | B3aUMOJCHCTB | HHTEPECOB H
YCTPOHCTBA C CBSI3aHHBIX C CTh U TIporecca OBaTh C aKTHBHOCTH B
57- | TectupoBanue KOMIIBIOTEPOM. 0ecrpOBOIHBIMU | HEOOXOIUMBIX pemeHus YUUTEIIEM U TEXHOJIOTUIECKOMN
58 | mpoekTta [Nonkmouenue cnocobamu orepanuit 3a/a4u. CBEPCTHUKAMH | JIESTEIHHOCTH.
COCMHEHUS (anroput™m C LIENIBIO
000pyI0BaHUS. JIEHCTBUI ) MOTYYCHHS U
oOMeHa
uH(popmanuen
59- | CamocrosTensH CamocrosrensHas | Brnagenue Pa3zutue ymenns | Cormacoanue | PaszButue PazBurtne
61 | as pabota TBOpUECKast crocobamu OCO3HAHHO U YMEHHUSI TPYAOIIOOUS U
yHamuxcs 110 paboTa ydamuxcss | Hay4YHOM BbIOUpATH KOOPJMHALMS | OCYIIECTBIIATh | OTBETCTBEHHOCTH
TIpE3CHTALINH 0 PENIECHHIO OpraHu3aIyH HauboIee COBMECTHOI TIOCTAHOBKY 33 Ka4eCcTBO
MIPOEKTOB
y4eOHBIX TpyJa, 3¢ deKkTUBHbBIE TPYIOBOM BOITPOCOB - CBOEH
CUTYyaLUii- IPUMEHEHHUS CrocoOBI JESITeNbHOCTH | MHULMATUBHOE | AEATEIIBHOCTH,
IIPOEKTOB, HOJTy4E€HHBIX peleHus C IpYyTUMHU COTPYAHUYECT | YMEHHUS
MIPEUI0KEHHBIX paHee 3HaHU Ui | y4eOHbIX U YYaCTHMKAMHU | BO B TIOUCKE M | IIPOSIBIIATH
YUUTEJIEM B Cpelle | PEeLICHMS IIO3HABATENBHBIX | MPOEKTHOM coope BHUMATEIbHOCTb,
Scratch.Po6or. ¢ [IOCTABJIEHHBIX 3a1a4, KOMAaH/IBI. nH(popMaIuy, | HACTOWYHUBOCTH,
UCIIOJIb30BAHUEM 3ajad. u3jaraTb MbICIU UCMOJb30BaTh | LIEJIEYCTPEMIICHH
HECKOJIbKUX B YETKOM peus B OCTb,
JATYUKOB. JIOTMYECKOM nporecce IIPE010JIeBaTh
[IpencraBnenue HocJe10BaTeNb- aHanm3a TPYAHOCTH
pe3ynbTaToB HOCTH, pOJETaHHOM
paboThI KOMaH/IBI. OTCTauBaTh CBOIO paboThI
IIpoekr
TOUKY 3pEHMS
62- | CamocrosTenb CamocrosrensHas | Brnanenue Pazputue ymenus | Cornacoanue | Pa3zButue PazButue
64 | Has TBOPUYECKas criocobamu OCO3HAHHO " YMEHHUS TPYAOIIO0US U
TBOpYECKas paboTa yJamuxcsi | Hay4HOH BbIOMpATh KOOp/AWHAIMS | CTaBUTH OTBETCTBEHHOCTH
pabota 0 PEIICHUI0 OpraHu3auu HaunboJiee COBMECTHOM BOIIPOCHI, 3a Ka4eCTBO
ydammxcs y4eOHBIX TpyAa, s peKTUBHBIE TPYAOBOM oOpamatbes 3a | cBoei
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CUTYalHii- pPUMEHEHUS CrocoObI JIeATEIIbHOCTH | TIOMOIIBIO, JIeATEIIbHOCTH,
MIPOEKTOB, MOJTY4EHHBIX peuieHus C IpyrumMu bopmymnu- YMCHHSI
MPEIT0KEHHBIX paHee 3HaHUM s | y4eOHBIX U YY4aCTHUKAMU | POBATh CBOH MPOSIBIISATH
YUUTEJIEM B CpEie | pelIeHUs MO3HABATEJIbHBIX | TMPOEKTHOM 3aTpyIHEHUs, | BHUMATEIHHOCTbD,
Scratch.Po0or. ¢ ITOCTaBJICHHBIX 3a1ad4, KOMaH/IbI. HCKaTh HAaCTOMYHMBOCTD,
HCITOJIb30BAHUEM 3aad4. n3j1araTh MBICIH COBMECTHBIC 1eJIeyCTpeMIICHH
HECKOJBKUX B UETKOM MyTH PEIICHUsI | OCTbh,
IATUYUKOB. JIOTHYECKOU MPEO0J0JIEBATh
[IpencraBnenue MOCJIeI0OBATEITb- TPYIHOCTH
pe3ynbTaToOB HOCTH,
paboThl KOMaH/IBI. OTCTaWBaTh CBOIO
TOYKY 3PCHUS
65- | [lonsenenune [IpencraBnenue u Bnanenune PazButue ymenust | Cornacoanue | PasBurue Pa3Burtne
68 | uToros 3ammTa criocobaMu WCIT0JIh30BATh u yMEHUS TPYIOTIOOHS U
WHIMBUAYAIbHBIX | HAYYHOU peyb s KOOPJAMHAIMS | B3aUMOJICHCTB | OTBETCTBEHHOCTH
M KOJUTCKTUBHBIX OpraHu3aIun perysiun COBMECTHOM 0BaTh C 3a Ka4eCTBO
MPOEKTOB. Tpyna, CBOETO JEUCTBUSA | TPYIAOBOU YUYUTEIEM U CBOEi
00001IeHS JEATETLHOCTH | CBEPCTHUKAMHU | JACSITCIBHOCTH.
pe3yIbTaToOB. C APYTUMH C LIETIbI0
YYaCTHUKAMH | TIOJy4YEHUS U
MIPOCKTHOM oOmeHa
KOMaH/IbI. uHpopmaruen
YMenue
MIPEICTABISITh
pe3yabTaThl
JIeATEIIbHOCTH.
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3aK/JIl04ueHue

JIeCTBUTENBHO, HCIIOJIB30BAHUE BHUPTYAIbHOW pEAJIbHOCTH OTKPHIBAET MHOIO  HOBBIX
BO3MOJKHOCTEH B 00y4eHHH W 00pa30oBaHUHU, KOTOPHIE CIIMIIKOM CIIOXKHBI, 3aTPATHBI TI0 BPEMEHH HITU
JOpOrH MpU TPaAJAULMOHHBIX MOJAXOJaX, €CIM He BCE OJHOBPEMEHHO. XOYETCSd OTMETUTh IIECTb
OCHOBHBIX JOCTOMHCTB INPUMEHEHMSI BHUPTYalIbHOM pEaJbHOCTH B OOpa30BaHMU ITO: HArJSAHOCTD,
0€3011aCHOCTb, BOBJICUCHHUE, (DOKYCUPOBKA, BUPTYaJbHBIC YPOKHU M MIPOEKTHAS IESTEIHHOCTD.

BupTtyanbHble TEXHOJIOTUH NpeAaraloT HHTEPECHbIE BO3MOKHOCTH JIIsl IEPEadyl SMIIMPHUUECKOTO
MaTepuana. B manHoM ciydae kiaccmueckuid opmar oOydeHus: HE MCKAKAETCs, TaK KaK KaXIbIi ypOK
JIOTIONHSIETCS S5—/-MUHYTHBIM MOTpYXeHHEeM. MokeT ObITh HCHOJb30BaH CLEHApPHil, MPH KOTOPOM
BUPTYaJIbHBIA YPOK JEIUTCS Ha HECKOJBKO CIIEH, KOTOPBIE BKIIIOUAIOTCS B HY)KHbIE MOMEHTBI 3aHSATHSI.
Jlexuust ocTaeTcsi, Kak U MPexe, CTPYKTYPOOOpa3yoIuM 31eMeHTOM ypoka. Takoi#t opmaT mo3BossieT
MOJEpHU3HPOBATh YPOK, BOBJE€Yb YYEHHUKOB B Y4EeOHBIM MpoLEecC, HarJIIgHO WUIIOCTPUPOBATh U
3aKpenuTh MaTepual.

[Ipn Hanuumm O0OCTOSATENBCTB, MEIIAIOUIMX MOCEUIaTh 3aHSITHUS, YYEHUK MOXKET JAejaTh 3TO
yaajieHHo. JIjist 9Toro Kjacc 0JDKeH OBITh 000pYyIOBaH KaMepoil mjisi chbeMKu Buieo B (opmare 360-
IpagycoB ¢ BO3MOXHOCTHIO TPAHCIISIIIMM BUAEO B PEXKUME PEATbHOIO BPEMEHHU. Y UEHUKH, MOCEIIAI0NINe
YPOK JAMCTAHIIMOHHO, CMOTYT HaO0JaTh MPOUCXOAdIEe B KJlacce OT MEPBOro JIMla (HalpuMmep, MpsiMo
CO CBOEro MecCTa), BUAETh CBOUX OJHOKJIACCHUKOB, OOLIAThCS C MpernoaBaTesieM U IPUHUMATh ydyacTue
B COBMECTHBIX YPOKaXx.

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

19.

CnMcok jiuTepaTyphbl
Meroanueckre pekoMeHmanuu Digital-mkona: MCIOIb30BaHWE TEXHOJIOTHHM BUPTYAJbHOH PEaNbHOCTH B
NpOeKTHpOBaHUU IH(poBoil obOpa3oBarensHOil cpensl / 0. A. KynukoB; MwunuctepcrBo o0uiero u
npodeccruoHanbHOro 00pazoBaHusi CBepIOBCKOM 007acTH, ['ocymapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yUpexIeHHE ONOJHUTEIBHOrO MpodecCHOHABHOrO oOpa3oBaHusi CBepIIOBCKOM ob0nactn  «HCTHTYT
pasBuTHs o0pazoBanus», HmwkHerarmisckuii 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: moMOrarmT OETSM yYUTBCS: CTaThsi [DIEKTPOHHBIN pecypc]. Pexum
nocryma: https://lifehacker.ru/vr-prilozheniya-i-obuchenie/ (nara o6pamenus: 20.03.2019)
Chris Woodford. Virtual reality. Yro Takoe BHpTyalbHas pealbHOCTh: CBOWCTBA, KIacCH(pHKAIINA,
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: BupryansHbiii crumynsrop [DrekTpoHHBIH 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=lhwcx0LhfyM (nata o6pamenus:
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: MIPUIIOKEHUE [DIeKTPOHHBIH pecypc]. Pexum JIOCTYIIa:
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: npunokenue  [DnekTpoHHBIM  pecypc].  Pexum  jpoctyma:
https://play.google.com/store/apps/details?id=com.melscience.melchemistryvr (mara o6pamenns:
23.03.2019)
Tilt Brush: npunoxkenue [DnekrponHbii pecypc]. Pexum mocryma: https://www.tiltbrush.com (mara
obpamenws: 23.03.2019)
InMind: HPUIIOKECHUE [DeKTpOHHBIH pecypc]. Pexum JOCTyIIA:
https://play.google.com/store/apps/details?id=com.nivalvr.inmind (zara o6pamenus: 23.03.2019)
InCell: MIPUJIOKEHUE [OnexTpoHHBIH pecypcl]. Pexum JOCTyIa:
https://play.google.com/store/apps/details?id=com.nivalvr.incell (nara o6pamenus: 23.03.2019)
Apollo 11 VR: HPHIIOKCHHE [DnexTpoHHbIi pecypc]. Pexum JOCTYyTIa:
https://play.google.com/store/apps/details?id=com.ThomasKole.Apollo15VR  (mara obpamenus:
23.03.2019)
Titans of Space VR: MPUIOKEHHE [Onextponnsii  pecypc]. Pexum  gocryna:
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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obpamenus: 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: BUJIEOMATEpHUall [ DIEKTPOHHBIN pecypc]. Pexum JIOCTyIa:
https://www.youtube.com/watch?time_continue=1&v=GsUali5QQ0qg (mata  oOpamieHus:
24.03.2019)

IlyTemectBue Ha JHO OKeaHa: BHAeoMaTepuan [DJekTpoHHBIM pecypc]. Pexum  gocryma:

https://www.youtube.com/watch?v=CwZyx0dKOFc (nara o6pamenus: 24.03.2019)

Brachiosaurus / Giraffatitan — Back to Life in Virtual Reality: Buneomatepuan [DnexTponHslii pecypc].
Pexum nocryma: https://artsandculture.google.com/asset/ TgGLCORKKKG6I9Q (mara o6pamenus:
24.03.2019)

Seeking  Pluto’s  Frigid Heart: Buaeomarepuan [OnekTpoHHBIH  pecypc]. Pexum  mocryma:
https://www.youtube.com/watch?v=jIXQXGTI_mo (nara 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: Bugeomarepuan [DnekTpoHHBIH pecypc]. Pexum noctyna:
https://www.youtube.com/watch?time_continue=1&v=HNOT _fel 27Y (nata obparenus:
24.03.2019)

I'ocymapcreennniit Dpmutax, Yace! "l[laauna": BugeomaTepran [DneKTpoHHBIN pecype]. Pexxnm mocryma:
https://www.youtube.com/watch?time_continue=2&v=5bOkIdRKYug (nata obpamenus: 24.03.2019)
KoHcrekt ypoka. Ypok— IyTelecTBHE 110 CONHEYHOM CUCTEME C IPUMEHEHUEM MPUJIOKEHNS BUPTYaJIbHOU
peansnoctu Titans of Space VR (acrponomust 6 kmacc) [DnekrpoHHblii pecypc]. Pexum nocryma:
http://uchitelya.com/georgrafiya/88413-urok-puteshestvie-solnechnaya-sistema-i-planety-
solnechnoy-sistemy-6-klass.html (zara o6pamenmus: 24.03.2019)

KoncriekT ypoka. Ypok - IyTelIecTBHE IO JbIXaTeJIbHOH CHCTEME C NPUMEHEHHWEM IMaHOPaMHBIX
nsobpaxennit npunoxenns Google Expeditions (6uomorus 8 kmacc) [DnekTponusiii pecypc]. Pexum
JOCTyna:

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 moctyna:
https://multiurok.ru/files/otkrytyi-urok-po-ghieoghrafii-v-6-klassie-vulkany.html (mara o6pamenus:
24.03.2019)

M3BepxeHne BYJIKaHA! BHIEOMaTEpral [DmexTpoHHBIH pecypel]. Pexnm JIOCTyTIA:
https://www.youtube.com/watch?time_continue=122&v=1rXyGAYSHTA  (mata  oOpamuieHus:
24.03.2019)

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

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

Ypok ¢u3nKn B paJHOTEXHUIECKOM KOJUIEKE: BUAeOMaTepuan [DNeKTpoHHBIH pecypc]. Pexxnm 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 (narta o6pamenus: 24.03.2019)
Tanepes CoSpaces [Dnextponnbiii pecypc]. Pexum moctyna: https://edu.cospaces.io/Universe (nara
obpamenust: 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)
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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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56.

57.

Tecta mo Teme «llpu3Haku paBeHCTBa TPEYrOJILHUKOB» [JNEKTPOHHBIA pecypc]. Pexxum moctyna:
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]. Pesxxum moctyma: https://store.unity.com/ru (nara 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: BUACOMaTepruall [DIeKTpOHHEIN pecypc]. Pexxum
nocryma: https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5C (nata oGpamienus:
25.03.2019)

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

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

Java Development Kit (JDK): mpunoxenue [DnektponHsii pecypc]. Pexum  mocryma:

https://www.oracle.com/technetwork/java/javase/downloads/index.html (nata obpamienms:
25.03.2019)
Android SDK: TIPUIIOKEHUE [DnexkTpoHHbII pecypel]. Pexum JOCTyIa:

https://developer.android.com/studio/index.html#downloads (nata o6pamenns: 25.03.2019)
Hacrpoitka ~ Android  SDK: HHCTPYKITHS [OnexkTpoHHBIE  pecypc]. Pexum  gocryma:
https://metanit.com/java/android/1.7.php (nata o6pamenus: 25.03.2019)

Pakosa M. IIpoext «Buaeo 360» mo3BossieT pacuupuTh GopMaThl MPOBEACHHS YPOKOB B IIKOJIE: CTAThs B
rasere «bonbmas Mocksa» [DnekTponHbIi pecype]. Pexunm mocryma: https://school.moscow/news/183
(mata obpamenwns: 25.03.2019)

http://MunoOpHayku.pdp/mokymentsr/543 - cailt MwuHHcTepcTBa 00pa3oBaHUs H  HAyKH
Poccuiickoit deneparun/DenepanbHple TOCYIapCTBEHHBIE 00pa30BaTEIbHBIC CTAHIAPTHI
http://wiki.scratchduino.ru/wiki - oOmupHBIE pecypc IO HCHOAB30BAHUIO POOOILIATHOPMBI

ScratchDuino. CopmepHT TEXHHYECKYI0 NOKYMEHTAIMIO MPOEKTa, CTAThbU MO COOPKE W HAIAJIKe
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

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

Jlerko i Bam ObLTO OCcBanBaTh mporpammy? na HeT

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

Kakune nHCTpyMEHTBI IPOrpaMMBbl OKa3aJuch
CaMbIMHU CJIOKHBIMU B OCBOEHUU?

Ornenute 1o NATHOATEHOM mKae Bamm ycnexu B
OCBOEHHUU IPOTPaMMBI 1 2 3 4 5

Kak Br1 nymaere, kakue npodeccuu coBpeMeHHOTO
MUpa TpeOYIOT BJIaJIeHUS] TEXHUKU BUPTYaTbHOU
peaTbHOCTH ?

XoTtenu 661 Bbl Ipo101KUTh YriyOlIeHHOE OCBOEHUE na HeT
mporpamMm Ha
0oJiee BEICOKOM YpOBHE?

Xotenu Ob1 Bbl yaacTBOBaTh B KOHKYpCax IO na HeT
BUPTYaJIbHOU rpaduke?

Uto 661 Bel MOTIIN IPEJIOKUTD JUISI TIOBBIILICHUS
KayecTBa YCBOEHUS POrpamMmbl?




IIpunoxenue 2

I[HeBHI/IK neaarort4eCKux HaﬁﬂlO)leHI/Iﬁ

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

nearora)

OnbIT TBOPYECKOH AEATETbHOCTH
HUKa UCIIOJTHEHUS [Tonpaxanue Kommumsmuis Nmnposuzanus
paboThI

Hara

BapuaHThI O11€HOK:
HEY/IOBJIETBOPUTEIHHO 1
YIOBJIETBOPUTEIHHO 2
Ka4yeCTBEHHO 3
3aBEPIICHHOCTH pe3ysibTara 4
0e3yrpedHo 5
OnpIT YMOIMOHAJILHO-IIEHHOCTHBIX OTHOIIEHMI

OMMYHHUKATHBHBIE 3anuTHas ConepxxarenbH | PaBHompaBHOe | OT3bIBUMBOCTD,
yYMEHUS peakius oe oOmieHne oO1eHHe CONEPEXKUBAHUE,
MOMOIIb
Hara

BapuaHTs! o11eHOK:
HeratuBHbIe GopMbl 0O1IeHHs 0
oTcyTcTBUE 1
HU3KUH YPOBEHH 2
CpeaHuil ypoBeHb 3
BBICOKUI YpOBEHb 4
MIO3UTUBHOE JINJEPCTBO 5
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