MYHUIIHTAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIBHOE YUPEK/JIEHHUE
«BEHOUCKAS CPEJHASA OBIIEOBPA30OBATEJ/IBHASA HIKOJIA»

OBCYXJIEHO YTBEPXIAIO

MeJJarOTHYECKUM COBETOM nupexktop MBOY «benoiickas COL»
MBOY «benoiickas COLL» 3.V./[lemenbxaHnoBa

(mpotokoa ot 29.08.2023r Nel) [pukas Nel160 ot 29.08.2023r.

[OKYMEHT NOANWCAH 3NEKTPOHHOM NOAMUCHIO
MBOY "BEHOWCKASA COLU", [lemensxaHosa 3aupa YeaiicosHa, IMPEKTOP Ceptudmkar 01AE2A8300BAAFF68A4BE36649F2E7884A

PABOYAS ITPOIT'PAMMA
BHEYPOUYHOM AEATEIBbHOCTH
s 7-9 Ki1accoB
«BupryajbHas 1 1ONOJTHCHHASA
peajibHOCThH)

2023r.



CoaeprkaHue:

233501 (<) £ 14 (SR UUTT TR 3
[Mosicnenne. HoBble HaNpaBJICHUSI: MOHATHE BUPTYATBHOM PEATBHOCTH .....evveirisreseesseesiessseesseesseesseessesssesssessesnens 4
[IporpaMMa BHEYPOUYHOM AEATEILHOCTH O Kypey: «Digital-mkoia: UCTIOIb30BaHUE TEXHOJOTHH BUPTYaIbHON
PEATBHOCTHU B KU3HU COBPEMEHHOTO IIKOIIBHIKA 1...vvsreesreesressreasreasresssessseassessssasssasesssesssessnessseesneesseessesssesssesnessnens 7
TTOSICHUTEITBHAS BATIHICKR .....veeeuveeestteeessseeaesssseaesasseeessseeesasseaesasseae st beeeeasse e e s asbee e e b be e e e s bee e e ambee e s as b eeeeanbeeessmneaesanneeeennns 8
[IporpamMma cocraBieHa Ha OCHOBE CIIEAYIOLUINX HOPMATHBHBIX JTOKYMEHTOB ....ovvviiverireesiisireesrisiriessesssesssessnsssnsssnens 8
ANNAapaTHOE 00CCIICUCHHE TPOTPAMMBI .....vveveereesreesreesseasreasseastasseas st ssssasse st e sse s ase s ame s aressbe s ab e e sr e e sre e reesne e reeneenneasn e 9
MATEPHATIBHBIE PECYPCDL: ....uveeereeiatetesseessteesreeasseesaseeaaseeeseesase e e aseeese e s aae e e eEe e e R ee e ese e e ese e e s e e nee e e nbneeneneeneneeneneenaneenineea 10
R (S0 c L 1y o) 7)< F O TP T SRR PURR PPN 10
S 12 0847 o Lo A O T T TPV R P U PR TUPR PPN 10
3AIIAUH TIPOTPAMMBL. ...t et sieee st e st e seseessreesae e e sttt e se e e sa st e ee e e se e e sae e e ee e e e se e e see e e ee e e sane e sane e es e e nar e e s sne e es e e seneeeane e enree s 11
TIPOTHOBHPYEMBII PEBYIIBTAT ....vveieuttireiurtisesstessssstasssbbesessbssse s sbbe s s st b e s e s bb e e e s ob b e e s s b b e e e s b b e e e s bbb e e s b b e e e s b b e e e s abb e e e s b beneaa 11
DOPMBI U METOMBI PAOOTBI € YHAIITHIMEIICST: ...t uveessreesreessneessseessseesssesasseessseesaseeasseesasessabeeasseeanbeeasneeasneesnbeeenbeeanneesnns 12
OCOOCHHOCTH TIPOTPAMMBI . ....vevesseesseesseesseesseesseesseesseesseasseasseasseaaseas e esneaae e e ne e eR e aE e e aRe e aRe e aE e e nRe e n Rt e meenne e neenneeneanneenne s 12
Y4eOHO-TEMATUIECKOE TUTAHMPOBAHIE ....veeiureresreeissesatesasseesstesassesassesssesasseeassesaseeesseeensseensetenbeeensseensneeseneesnneeneneens 15
KaneHnapHO-TEMATHIECKOE TUTAHMPOBAHIE .. .eevviirieisiesstesisitissssesesbessasssbsssbssssssbs s b b sba s b s s b sb e sbe s b e e nb e e nb et e nre e r s 16
I E) 010 0 (53 21 (OO PPP R RPPRRRTRRIN 25
L3117 (o0} Q) 17 61 021 114 ) 3 TSP PP R PPRPPR 26
[Ipunoxxenue 1. AHKeTa 1151 00YJAIOMIUXCA IO PE3YIIETATAM OCBOCHUS TIPOTPAMMBI. ... .veervveerireerireesineesineesneans 29



BBeaeHue

B cootBeTcTBHU ¢ TpeOoBaHUSAMHU (eaepabHOIO TOCyJapCTBEHHOIO 00pa30oBaTEIbHOrO CTaHAApTa
BHEYPOYHAsI JESATEIFHOCTh SIBISIETCS HEOTHEMJIEMOW YacThiO 00pa3oBaTENbHOTO MpoIecca B MIKOJE.
OCOOEHHOCTBIO JaHHOTO KOMIIOHEHTa O00pa30BaTEeNIbHOIO IHpollecca SBISETCS, C OJHOM CTOPOHHI,
MPEIOCTaBICHNE OOYUAIONIMMCS IIMPOKOTO CIIEKTPa BO3MOXKHOCTEH /ISl pa3HOCTOPOHHETO PA3BUTHUS HX
KOMIIETEHIIMI, C JIPYrol CTOPOHBI, CaMOCTOSITEIBLHOCTh OOpa30BaTENbHOM OpraHM3allld B Ipolecce
HaIOJHEHUS] BHEYPOUHOU AESITEIbHOCTH KOHKPETHBIM COIEPIKaHUEM.

B Hactosimiee BpeMsi oOLIecTBY HEOOXOAuUMa JIMYHOCTh, CIIOCOOHAsh CaMOCTOSATENBHO CTAaBUTh
yueOHbIe 1LIeJIH, TPOEKTUPOBATh MYTH UX pealn3allii, KOHTPOJIUPOBATh U OLIEHUBATh CBOU JIOCTHKEHHUS,
paboTarh ¢ pa3sHBIMM MCTOYHHKAMHM HMH(OpMAIMM, OLIEHUBATh MX M Ha 3TOW OCHOBE (OPMYIHPOBATH
COOCTBEHHOE€ MHEHHE, CYXJeHue, OLeHKY. COBpPEeMEHHBbIH YeNOBEK JOJDKEH OPHEHTHPOBATHCS B
OKpY’KaloIlleM MHUpEe KaK CO3HATEJbHBIA CYOBEKT, aJIeKBaTHO BOCIPUHHMMAIOLINIA MOSBIEHHE HOBOTO,
YMEIOLUI OPUEHTUPOBATHCS B OKPYXKAIOIIEM, MTOCTOSTHHO U3MEHSIOIEMCS] MUPE, TOTOBBI HENPEPHIBHO
YUUTBCSL.

CKopocTb pa3BUTHsI MaTepHaIbHBIX, MHPOPMALIMOHHBIX U COLIMAIBHBIX TEXHOJOTHH BO Beex cdepax
KM3HH OOIIECTBA CTPEMUTENBHO pacteT. st pa3pabOTKH M HMCIOJB30BAaHHUS HOBBIX TEXHOJIOTHYECKHUX
OPUHIUIIOB M TEXHOJIOIMH HEOOXOJUMBI ONpEACNCHHbIE MOJENN MBIIUIGHUS M IOBEIACHUS
(TexHONOTHYECKAs TPAMOTHOCTh M M300pETATENBHOCTD), KOTOPbIE, KaK IMOKa3bIBAE€T OMBIT MHOTHX CTPaH,
(bopMHpYIOTCS B IIKOJIBHOM BO3pacTe.

WuTepecsl Hamlei CTpaHbl Ha JAaHHOM 3Tale pa3BUTUS TPEOYIOT, YTOOBI 0c000€ BHUMAaHHE OBLIO
o0OpallleHo Ha OpHEHTALUI0 OOyJaroIMXCsl Ha WH)KCHEPHO-TEXHUYECKYIO MAesITeIbHOCTh B cdepe
BBICOKOTEXHOJIOTUYHOTO TPOM3BOJACTBA. B coorBeTcTBHM ¢ KoHmenmuei pa3BUTHS TEXHOJIOTHYECKOTO
obOpa3oBaHus B cucteme oOuiero oOpasoBaHusi B Poccuiickoit denepauuu B coaepikaHue ydeOHOro
npeaMeTa TEXHOJIOTHS BKJIIOYAIOTCS HOBBIC HANPABIICHUS JCATEIBHOCTH Takue Kak Smart-rexHojoruw
(TaKMX KaK UCKYCCTBEHHBIN MHTEJUIEKT, BUPTYyaJbHAs U IOMOJIHEHHAs pealbHOCTh, 3D-nevars, HUHTEpHET
Belleil). DTO MO3BOJIIET MEPEUTH K 00YUEHHIO, KOTOPOE aJaNTHPYETCs M0 OCOOEHHOCTH IIKOJbHUKA, U
BBICTPOUTD Il HETO MHIAMBHIyalbHbIM 00pa30oBaTeIbHbIN TPEK.

BHeypouHass [esiTENPHOCTh KaK HEOTHEMJIEMBIH KOMITIOHEHT O0pa3oBaTENBHOTO IIpoIecca,
NPU3BAHHBIA PACHIMPUTh BO3MOXKHOCTH O0I€00pa30BaTeNbHON OpraHu3alMu A  (HOpMUpPOBAHUS
HEOOXOJMMBIX CETOIHSIIHEMY BBITYCKHUKY KOMIIETCHIIMH, CO3/IaeT 0COObIC YCIOBHUS JUIS PACHIMPECHUS
JI0CTyHna K TJ00alNbHBIM 3HAHUAM U HMH(QOpPMALUMHM, ONEpPEeXaIoLEro OOHOBICHUS COJEpKaHMs
00pa30BaHUs B COOTBETCTBHU C 33J[a4aMH IEPCTIIEKTUBHOTO Pa3BUTHS CTPAHBIL.

XoT4, BUpTyallbHasi peajbHOCTh €IIe HE CTaja 4YacTbi0 HalIeW >KU3HU, HO yXe OOOCHOBBIBAeTCS B
chepe oOpazoBanms. [locMOTpeTh, Kak yCTPOSH OPTraHW3M YEIOBEKa, YBHIETh IMPOIECC CTPOHUTEIHCTBA
3HAMEHUTBIX COOPY)KEHUH, COBEPIIUTh HEBEPOATHOE IIyTEUIECTBUE M MHOIO€ JPYroe, CEroJHs MOTYT
caenaTh JETH C TMOMOLIbIO IUIEMA BUPTYadbHOH peaJlbHOCTH, cMapT(oHa U CHELHUATBHOTO MOOMIBHOIO
IPUIOKEHUS.

CTOUT OTMETUTh, YTO COBPEMEHHBIE NPUIOKEHUS M TaJKEThl HE CMOTIYT 3aMEHUTh ILIKOJbHHKAM
yueOHUKH uiau paboTy B Kiacce ¢ mpemnojaBaTeneM. OJHAKO NMPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUH,
TaKMX KaK BHUPTyaJlbHash W JIOTIOJIHEHHAs PEaJbHOCTh B OOYYEHHWH CHOCOOCTBYEeT Oojiee TiyOoOKOMY
HOTPYKEHHIO B IIPEAMETHYIO 0071aCTh U MOBBIILAET B pa3bl 3¢ (hekTuBHOCTH 00yueHus. Beab, kak U3BECTHO,
YTO KOTJIa YEJIOBEK IMHUIIET, TO OH 3armoMuHaeT 20% oT Bcero oowrema nHpopmaiuu, koraa roeoput — 30%,
a Korja JieJaeT, To B naMatu octaetcst 80% HOBBIX JIaHHBIX.

BuptryaneHast ¥ JONOJIHEHHAs PEaJbHOCTh MO3BOJIAIOT AETAM IOJYYUTh HOBBIH ONBIT CUMYJSLUHM U
NPUPABHUBACTCS K JIEHCTBHUSAM, a TO O3HAYaeT, YTO TEXHOJOTMM VR caMbIM MOJOXUTEIBHBIM 00pa3oM
BIMAIOT Ha 3allOMHHAEMOCTh WIKOJIbHOM MHGpOpManmuu U JenaroT OOydeHHe YBIEKAaTEeIbHbIM U
3¢ (HEeKTUBHBIM.



[lossicHeHue. HoBble HanpaBJ/IeHHsI: MOHATHE BUPTYaJIbHOM peasibHOCTH

VYuutsiBas conepkanre KoHIENIUM pa3BUTHS TEXHOJIOIMYECKOro 00pa3oBaHUs B CUCTEME OOIIEro
obpazoBanust Poccuiickoit deneparnuu, rie 0co00€ BHUMAHUE yIEIEeTCS CUCTEME B3TJIS0B HA OCHOBHBIE
npoOiembl, 0a30Bble MPUHIUIMbI, €M, 33Ja4d M HOBbIE HANpaBICHUS Pa3BUTHUA TEXHOJOTHUYECKOrO
o0pa3oBaHusi, NPOrpaMMbl BHEYPOUHOM JEATEIbHOCTH MOTYT JaTh MIMpPOYalIINe BO3MOXKHOCTU
oOydaromumcs 17 popMupoBaHUS HEOOXOUMBIX CEroJHS KOMIIETEHINH B 3T0i ob6nactu. OcBoenne VR
u AR TexXHOJIOTHII — 3TO HOBBI MOITHBIM 00pPa30BATEIbHBI WHCTPYMEHT, KOTOPBIM MOXET TPUBHUTH
IIKOJIbHUKY IPUBBIYKY HE HMCIIOJIB30BaTh TOJIBKO T'OTOBOE, HO M T'€HEPUPOBATh C TIOMOIIBIO KOMIIBIOTEPA
TPEXMEPHYIO Cpefy, C KOTOPOH IMOJIb30BATENb MOXKET B3aUMOJEHCTBOBATh, MOJHOCTHIO WJIM YACTUYHO B
Heé TOorpykasch. OTH TEXHOJIOIMM IIO3BOJISIIOT Pa3BUBaTh MEXKIUCLUIUIMHAPHBIE CBS3H, OTKPHIBAIOT
HIMPOKUE BO3ZMOKHOCTH IS IPOEKTHOTO 00YYEeHHsI, yyaT CaMOCTOSITEIbHOM TBOpUeckoit pabote. Bee a0
CHOCOOCTBYET Pa3BUTHIO JIMYHOCTH, (OPMHUPOBAHUIO TBOPYECKOTO MBIIUICHHS, MPO(HEeCCHOHAIBHON
OPUEHTALNH yYaInXCs.

YHukaabHocTh HampaBieHHH VR um AR TexHoIOTHII 3aKII0YaeTcss B BO3MOXHOCTH OOBEIUHUTH
KOHCTPYHPOBAHUE, MOJEIUPOBAHKE U IPOTPAMMHPOBAHIE B OJJHOM KypCe, YTO CIIOCOOCTBYET MHTETpAIlluU
3HaHWH TO WH(pOpPMATHKE, MaTeMaThke, (PU3MKe, €CTECTBEHHBIM HAayKaM C Pa3BUTHEM HWHXKEHEPHOTO
MBIIJIEHHUS, YEPE3 TEXHUUYECKOE TBOPUYECTBO.

BoctpeOoBanHOCTh ~ u3yueHHs  WHGOPMAIMOHHBIX  CHUCTEM B  MOHMMAaHUM  HUX  Kak
ABTOMATU3MPOBAHHBIX CHUCTEM paboThl ¢ MHQpOpMaIUeil B COBPEMEHHOM HH(OPMAIIMIOHHOM OOIIECTBE
HEYKJIOHHO Bo3pacTaeT. MeTonoorus U TEXHOJIOTMH UX CO3JaHMs HAaYMHAIOT UIpaTh pOjb, OJIIM3KYIO K
oOIIeHaYyYHBIM TIOJIX0JaM B TO3HAHUHM U MPEoOPa30BaHUM OKPYXKAIOIIETO MHpPA. DTO O0YyCIOBIMBAET
HEOOX0IMMOCTh (OPMHPOBaHUSI 0o0Jiee MOJHOTO TPEACTABICHUS O HHUX W AKTYyaJbHOCTb TaHHOMN
00pa3oBaTeNbHON cdephl NeATEeTHbHOCTH.

OpuuM u3 1okazarened Oyaymed mnpodeccMoHaNIbHON TNPUTOAHOCTH  CTapIIEKIACCHUKOB,
OPUEHTHUPOBAHHBIX HAa UHKEHEPHO-TEXHUYECKHUE BUJIbI ACATENbHOCTH. [IIKOTBHUKN MOTYT TO3HAKOMUTHCS
C UCTIOJIB30BAaHUEM TPEXMEPHOH TpaduKé M aHUMALMU B PA3IMYHBIX OTPACISIX U chepax AeITeTbHOCTH
COBPEMEHHOT'O YEJIOBEKa, C IMPOLECCOM IMOTrPYKEHUS B BUPTyalbHbIE MHUpPBI, MOPON MPEBOCXOASIINX
peasbHBII MHUp TI0 Ka4eCcTBY MpeacTaBieHus rpadudeckoit mHpopmanuu. He cexper, 4To cpeau yqanmxcs
HOIYJISIPHOCTh MH)KEHEPHBIX, U, TeM OoJiee, pabouux npodeccuii najaeT ¢ KaxIbIM I'oJ0M.

Jnst peanu3anmu HanpasieHnid: VR u AR TexHosoruii B pamkax y4eOHOro rnpeamMera nHpopMaTHKa
HE OTBOAUTCS BpeMeHu. U 3mech Ha MNOMOIIP NPUXOAWT BHEYPOUHAs JEATEIbHOCTb. JTO HWHBIE
BO3MOYXHOCTH OpraHH3alMy YUeOHOTO BPEMEHH: TPaJUIIMOHHbIEC INHEHHbIE 1 HOBBIC HEMHEHHBIE (hOPMBI
OpraHu3aluil KypCcoB, y4acTHE€ B HUIPOBOH, TBOpPUECKOW W KOHKYPCHOW JesATENbHOCTH, paboTa B
Pa3HOBO3PACTHBIX I'PYMIAX C YYETOM UHTEPECOB U CIIOCOOHOCTEN 00yUYarOIUXCS.

BupryanbHas peajJibHOCTbL — 3TO F€HEpUpyeMas C MOMOILIBIO KOMIIBIOTEpA TPEXMEpPHAsl Cpena, C
KOTOPOH TOJIb30BATEIh MOYKET B3aUMOJIECTBOBATh, MOJHOCTHIO MJIM YaCTUYHO B HEE€ TOTPYKasich. [3]

Ceoiicmea VR

[lonuplii HabOp BCTPETUTH MOKHO PEIKO, HO HUXKE IMEPEUYHCIEeHbl T€ OCOOCHHOCTH, HAa KOTOpHIE
HY’KHO OPUEHTUPOBATHCS IIPU CO3JaHUH BUPTYaJbHONU PEAILHOCTH.

e [IpaBnonogo0Has — NoaAEpKUBAET Y MOJIb30BATEINS OIIYIIEHUE PEATbHOCTU MIPOUCXOISIIETO.

e llnTepakTuBHAs — 0OecreurnBaeT B3aUMOICHCTBHE CO CPEIOi.

e MamnHHoO-TeHepupyeMas — 0a3upyeTcsi Ha MOIIIHOM aniapaTHOM 00eCIeYeHHH.

e JloctymHass AN M3YYEHHUS — MPENOCTaBIsIET  BO3MOXKHOCTb — HCCIEAOBaTh  OOJBLION
JIeTaJTM3UPOBAHHBIN MUD.

e Coznaromast 3¢h(heKT mpUCYTCTBHS — BOBJIEKAET B IMPOIECC KaK MO3T, TaK M TEJIO IOJIb30BaTEN,
BO3/IEMCTBYSl HA MAaKCUMaJIbHO BO3MO>XHOE YHCJIO OPTaHOB YYBCTB.

Tunwet VR

VR ¢ a¢hgpexmom nonnoeo noepyaicenus

DTOT THII TOJPAa3yMEBAET HATTMUUE TPeX (PaKTOPOB:

1. [IpaBrnononoOHas CUMYISIUS MUPA C BBICOKON CTETIEHBIO JI€TaTH3aI[1H.

2. Bricokonpon3BoAUTENBHBIN KOMIIBIOTEP, CIIOCOOHBIN paclio3HaBaTh JEHCTBUS MOJIb30BATEIS
Y pearupoBaTh HA HUX B PEKUME PEATBHOIO BPEMEHH.



3. CriermanpHoe  000OpyZOBaHME, COEIMHEHHOE C KOMIBIOTEPOM, KOTOpOoe obOecreunBaeT
3peKT TOrpyKeHHs B Tpolecce wuccieraoBanus cpeasl. O HEM MBI 4yTh IO3KE TOTOBOPUM Oolee
oJIpOOHO.

VR 6e3 noepyacenust

He xaxomy u He Bcerjia Heo0X0AUMO TIOJIHOE TIOTPYKEHHE B aJIbTepPHATUBHYIO pealibHOCTh. K Ty
«0e3 MOrpyXeHHs» OTHOCATCS CUMYJSLUU C KaYECTBEHHBIM M300paK€HHEM, 3BYKOM U KOHTPOJIJIEpaMH, B
ujeale TpaHCIUpyeMble Ha MUPOKO(OpMaTHBIM SkpaH. Takke B 3Ty KaTerOpHIO MONaAa0T TAKHE MPOEKTHI,
Kak apxeosiorndeckue 3D-peKOHCTPYKIIMM JAPEBHUX TMOCEJICHUM WIA MOJEIW 3IaHUH, KOTOpPbIE
ApPXUTEKTOPBI CO3JAI0T JIJIsl IEMOHCTPALMK CBOEH paboThl KIMEHTY. Bce mepeuncieHHble BbIIE NPUMEPHI
HE OTBEYAlT cTaHAapTaM VR B MONHON Mepe, HO IMO3BOJSIOT MPOYYBCTBOBATH MOEIMPYEMBIA MHp Ha
HECKOJIbKO YpOBHEW Tiy0ke, 4eM Jpyrue CpeAcTBa MYJIbTUMEAHA, a [OTOMY MPUYHCISIOTCS K
BUPTYaJIbHON PEAIIBHOCTH.

VR ¢ cosmecmuou ungpacmpyrmypoii

Croma MOXHO OTHECTH «BHPTyallbHbIe MHUPBI» Bpojae Second Life u Minecraft. EnuncTtBeHHOE
CBOMCTBO M3 NEPEUYMCIECHHOIO BBIIIE, KOTOPOTO MM HE XBaTaeT AJI MOJHOIO KOMIUIEKTa — CO3/IaHue
¢ dexTa npucyTrcTBUSA: TaKHMe MHPHI HE OO0ECHEeUMBalOT IOJHOrO MOorpyxeHus. Tem He MeHee, B
BUPTYaJIbHBIX MHUpPaX XOPOIIO MPOMUCAHO B3aUMOJEHUCTBHE C JIPYTMMHU IOJb30BATENSIMH, YErO0 4acTO HE
XBaTaeT MPOJYKTaM «HACTOSILEN» BUPTYyAIbHONW PEATbHOCTH.

BupTyanpHble MHpBI HCTHOJB3YIOTCS HE TOJBKO B UTPOBOM WHAYCTpUU: Onaromaps TaKuM
mwiatdopmam, kak 3D Immersive Collaboration u Open Cobalt mokHO opranusoBbiBaTh paboune u
yuebHble 3D-npocTpaHCTBa — 3TO HA3BIBACTCS «COBMECTHAs paboTa ¢ 3pPEeKTOM NPUCYTCTBUS Y.

Coznanue BO3MOXHOCTH OJHOBPEMEHHOI'O B3aUMOJICHCTBHUS B COOOIIECTBE U MOJHOIO HOTPYKEHUS
cenyac SABISAETCA OAHUM U3 BaKHBIX HAIPaBICHUH pa3BuTusa VR.

VR na b6aze unmepuem-mexuoniocuti

CrnenanicTbl B 00JIaCTH KOMIBIOTEPHBIX HayK pa3paboTaiu crocold co3JaHHs BUPTYaIbHBIX MHPOB
B UnuTepHeTe, ncnonn3ys texnoioruto Virtual Reality Markup Language, ananornunyro HTML. Ona Ha
Kakoe-To Bpems Obuta o0jeieHa BHUMaHHEM U CeHYac CUMTaeTCsl yCTapeBIled, HO Yy4YHUTHIBAS
Bo3pacTtaroimuii uarepec Facebook k VR, B OynyiieM BUpTyanbHasi pealbHOCTh OOCIIAET OCHOBBIBATHCS HE
TOJIBKO Ha B3aUMOJIECTBUH, HO U HA UHTEPHET-TEXHOJIOTUSIX.

Oénacmu npumenenusn VR.

Obyuenue

VR ucnons3yetcs 1uisi MOAECTUPOBAHUS CPEAbl TPEHUPOBOK B TEX 3aHATHUSAX, B KOTOPBIX HEOOX0auMa
Ipe/BapuTelibHAs IOArOTOBKA: HAIpHUMEp, YIPAaBICHHWE CaMOJIETOM, IMPBDKKM C MapallloTOM M Jaxe
ONepalyy Ha MO3Te.

Hayka

VR 1o3Boss€T yAy4lINTh U YCKOPUTH UCCIIETOBAHUE MOJIEKYJISIPHOTO M @aTOMHOTO MHpA: MOrPyXkasich
B BUPTYaJIbHYIO Cpey, YUEHBIH MOXET 00pamaThes ¢ YacTUIIAMHU Tak, OyaTo 3to Kyouku LEGO. [5]

Meouyuna

Kpome momomu B oOydeHHH XHPYproB, TexHojorus VR oka3piBaeTcs MOJIE3HOW M Ha CaMHUX
omepanusx: Bpad, HCIONB3YS CHEIHalbHOe O0O0pYyJOBaHUE, MOXKET YIPaBIATh ABMXKEHUSIMU pPOOOTa,
MoJTy4yasi IpU TOM BO3MOXKHOCTb JIy4llle KOHTPOJUPOBATh MPOLECC.

IIpomviuinennulil Ou3atin u apxumexkmypa

Bmecto TOro, 4roObl CTPOUTH JOPOTOCTOSIIME MOJEIW MAIIMH, CaMOJIETOB WJIM 3/1aHUN, MOKHO
CO31aTh BUPTYAJIbHYIO MOJIENb, TO3BOJISIOIIYIO0 HE TOJIBKO MCCIIEN0BAaTh MMPOEKT U3HYTPHU, HO U IIPOBOAUTD
TECTUPOBAHUE €TO TEXHUYECKUX XapAKTEPUCTHUK.

Hepuvl u pazeneuenus

Ha nansblii MOMEHT 3TO camasi M3BECTHas M camas LIMpoKas 00jacTh Mcmoib3oBaHus VR: crona
BXOJISIT KaK UTPhl, TAK U KUHO, BUPTYAJIbHBINA TYpU3M U TIOCEIIEHUE PA3IMYHBIX MEPOTIPUATUM.

OpnauM 13 HanboJee MONyJSPHBIX HAMPABICHUA PAa3BUTHUS BUPTYATHHOU M TOTIOJTHEHHOW PeaTbHOCTH
apnsieTcss oOpa3oBanue. CyllecTBYyeT MHOIO Ppas3IUYHBIX BapHAHTOB MNPHUMEHEHHUs COBPEMEHHBIX
TEXHOJOTHII B 3TOM 00JACTH — OT MPOCTHIX IIKOJBHBIX TypoB 1o JIpeBHemy Erumnrty Ha ypokax
reorpaduu 10 o0y4deHHUsI CIELUAIUCTOB I pabOThl Ha CBEPXCKOPOCTHOM IO€37e€ WJIM Ha KOCMHUYECKON
CTaHLHUN.

5


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

Hocmouncmea ucnonvzosanus VR 6 obpazosanuu

Hcnonp3oBaHue BUPTYaJbHOM PEATbHOCTH OTKPBHIBAET MHOTO HOBBIX BO3MOXKHOCTEH B OOY4EHUU U
00pa30BaHUM, KOTOPbIE CIMIIKOM CIJIOKHBI, 3aTpaTHbl MO BPEMEHU MM JOPOTM HpPU TPaJULIMOHHBIX
MOJIX0JIaX, €CJIM HE BCE OJHOBPEMEHHO. MOJKHO BBIJEIMTH MATh OCHOBHBIX JIOCTOMHCTB INMPUMEHEHUS
AR/VR Ttexnonoruii B 00pa3zoBaHuu.

Harasignocts. Ucnons3ys 3D-rpaduky, MOXKHO JeTaln3UMpOBAaHHO MOKAa3aTh XMMHUYECKUE MPOIECCHI
BIUIOTH JI0O aTOMHOIO ypoBHA. IlpuyeM HUUYTO He 3amperiaeT YriayOMTbes elle Aajibllle M MOKa3aTh, KAk
BHYTPU CaMOr0 aToMa MPOMCXOJMUT JEJIEHUE spa Mepel SAEPHbIM B3phIBOM. BupTyanbHas pealbHOCTb
crocoOHa He TOJIBKO JaTh CBEJCHHS O CAMOM SIBIIEHUH, HO M TIPOJIEMOHCTPUPOBATH €T0 C JII0OOOH CTETNEHbIO
JeTaJIN3alHH.

BesonacHocTh. Onepanyisi Ha Cepale, YIPaBIEHUE CBEPXCKOPOCTHBIM I0€3/10M, KOCMHMUYECKHM
[IaTJIOM, TEXHUKAa O€30MacHOCTH INpU MOKape — MOXHO IMOTPY3UTh 3pUTENS B JI000€ M3 ITHX
00CTOATENBCTB 0€3 MaNECHIINX YTPO3 IS KU3HH.

BoBaeuenue. BuptyanbHas peaqbHOCTh MO3BOJSET MEHATH CLIEHAPUH, BIMUITH Ha XOJ SKCIIEpUMEHTA
WIM pelaTh MaTeMaTU4YecKylo 3ajady B UIPOBOM M JOCTYyNHOW ansi moHuMaHusi ¢gopme. Bo Bpems
BUPTYaJbHOI'O YPOKa MOKHO YBUAETb MUP MPOLUIOro IJla3aMU UCTOPUUYECKOrO NEPCOHaXka, OTIPABUTHCS B
NYyTEIIECTBUE 0 YEJIOBEYECKOMY OpraHM3My B MHUKPOKAIICYJe WM BbIOpaTh BEpHBI Kypc Ha Kopabie
Mareinnansa.

®okycupoBKa. BupTyaibHblii MUp, KOTOPBIH OKpPYKUT 3pHUTEIs CO BCEX CTOpOH Ha Bce 360
IpajycoB, O3BOJIUT LIEJIMKOM COCPEJOTOYUTHhCA Ha MaTepuaje M HE OTBJIEKAaTbCS HA BHELIHME
pa3apaKUTEIIN.

BupryaiabHble ypoku. Bua ot nepBoro jmna u OLIyLIEHHE CBOErO MPUCYTCTBUS B HAPUCOBAHHOM
MHUpE — OJIHa U3 TJaBHBIX OCOOCHHOCTEH BHUPTYyaJbHOW PEaTbHOCTH. DTO MO3BOJISIET HMPOBOJAUTH YPOKH
LIEJINKOM B BUPTYaJIbHOW pPeabHOCTH.

BHeypouHas esTeabHOCTh MOXKET ObITh OpraHW30BaHa KaK HEMOCPEJICTBEHHO (TEPPUTOPUATILHO) B
0011e00pa3oBaTeIbHOM yUPEXKICHUH, TaK U 32 €ro npeneiaMu. Tak, Ipu OTCYTCTBUU B 00pa30BaTEIbHOM
YUpEXKJIEHUU BO3MOXKHOCTEW I pealu3alid BHEYPOUHOH MeATENbHOCTH (KaJIpOBBIX, MaTepHAIbHO-
TEXHHUYECKUX M JIp.) 00pa30BaTENBHOE YUYPEKICHHE B pPaMKaX COOTBETCTBYIOIIUX TOCYAapCTBEHHBIX
(MyHUIIMTIANBHBIX) 3alaHui, GOPMHUPYEMBIX YUPEIUTENIEeM, HCIOIb3yeT BOZMOXKHOCTH 00pa30BaTEIbHBIX
yUpexACHUMN JOMOTHUTEIIBHOTO 00pa30BaHusl JeTeH, OpraHu3aluii KyJIbTyphl U CIIOpTa.

B cBsa3u ¢ 3TUM crneAgyeT yTOYHUTh, YTO OJHUM U3 CIOCOOOB pealu3alid BOCHUTATENBHOM
cocrapisiromeid @I'OC MoxkeT OBITh MHTETpaIusi OOMIETO W JOMOJTHHUTEIBRHOTO 00pa30BaHUS uepe3
OpraHU3alUI0 BHEYPOUHOU €SI TEIIbHOCTH.

@dopMmbl  OpraHu3anuyd  00pa30BaTENBHON JESITCIBHOCTH, YepeloBaHUE Yy4eOHOU (ypouHOU W
BHEYPOUHOI) AESITENFHOCTH B paMKax pealu3allid OCHOBHBIX 00pa30BaTENBbHBIX MPOTpaMM HayallbHOTO
00IIero ¥ OCHOBHOTO 001IeT0 00pa30BaHusl onpeenseT o0pa3oBaTebHasi OpraHU3aIlus.



IIporpaMmMa BHEYypOUYHOM JeATEeJTbHOCTH N0 Kypcy: «Digital-mkoJsa: ucnosib3oBaHue
TE€XHOJIOTUU BUPTYaIbHOM pea/ibHOCTHU B )KU3HU COBPEMEHHOT0 IKOJIbHUKa»

IIporpamma pa3paboTaHa Ha OCHOBE METOJIMYECKHMX peKoMeHaauuii MuHuctepcTBa oOIIEro |
npodeccroHanbHoro  obpasoBanus  CeepanoBckoi — obmacté  ['ocyqapcTBEHHOro  aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKACHUSA JOINOJHUTENBHOrO INpodeccuoHanbHOro obpazoBanus CBepyIOBCKON
obnactu  «MHCcTUTYTa pasBuTHs  oOpa3zoBaHusi»  HikHerarmwnbckoro  ¢uimana  «Digital-mkona:
UCIOJIb30BaHUE TEXHOJIOIMH BHUPTYaJbHOW pEealbHOCTH B IMPOEKTHPOBAHUU LU(PPOBON 00pa3oBaTeIbHOM
cpenb» aprop 0. A. Kynukos, 2019.

ABTOp IpPEJCTAaBICHHON NPOrpaMMbl BHEYPOUHOU JEATENILHOCTH IpeiJiaraeT cOOCTBEHHOE BHUJICHUE
COJIep)KaHUs IMpPOrpaMM, COOCTBEHHBIM MOJXOA B 4YacTH CTPYKTypUPOBaHHSA Yy4eOHOro MaTepuaa,
OIIpEEIICHUS MOCIIEI0BATEIBHOCTH U3yYEHUSI TEM 3TOT0 MaTepuaia, paclpeieaeHus 4acoB 10 pa3jenam U
TEMaM, a TaKke MyTed (OPMHPOBAHUS CHUCTEMbI KOMIICTCHLUH M CIIOCOOOB AESTEIBHOCTH, PAa3BUTHUS U
couuanu3anuu obydaromuxcs. IIporpamma BHEypOUHOW AESTEIBHOCTH COCTaBJI€HA aBTOPOM C YYETOM
MaTepHUaJIbHO-TEXHUYECKOM 0a3bl M KaJIpOBOIO COCTaBa CBOEH 00pa3oBaTeIbHON OpraHU3aluy.

JlaHHas MporpaMma BHEYPOUHOM JeATeIbHOCTHU MpeIHa3HaueHbl I 00ydeHus Jeteit 5-8 kimaccel u
MOTYT OBbITh peajau30BaHbl, KaK CKBO3HBIMU - ¢ 5-T0 Mo 8—if Kilacc, Tak M OTAEIbHBIM KypCOM B paMKax
OIpPEEIICHHON MapaJljIelIu.

[Iporpamma BHEYPOUHOH AESATENBHOCTH IIPECTABIEHA B AaBTOPCKOM pPEIaKI1H.

Ilenb mporpamMMel:

1. ®opmupoBanue HHGPOPMALMOHHON KYyJIbTYpbl Yy4YalUXCsS, COOTBETCTBYIOIIEH TpeOOBaHUIM
COBPEMEHHOT'0 MUpA.

2. Pa3Burme  0a30BBIX ~ HABBIKOB  WCIOJNB30BaHUS  KOMIBIOTEPOB M YIPaBISEMbBIX
MHUKpPOIIPOLIECCOPHBIX YCTPOMCTB.



I[losicHUTe/JIbHAA 3alIMCKa

Beime yxe ormeuanuch npeumyiiectBa BHenpeHuss VR um AR TexHosoruit ans perieHus
COBPEMEHHBIX 3a7ay 00pa3oBaTeIbHOro mporecca. TexHHYeckoe TBOPUECTBO B IEJIOM - MOIIHBIN
MHCTPYMEHT CHHTE3a 3HAaHUM, 3aKJIaJbIBAIOIMN IPOYHBIE OCHOBBI CHUCTEMHOI'O  MBIIUIECHUS,
MO3BOJISIONIETO pellaTh camble pa3HooOpa3Hble ydeOHble 3agaud. Ho ormetuM M eme onHy
COCTaBIISIIOLIYI0O AaKTyaJIbHOCTH BHEJPEHHUS Takux ImporpaMMm B 1mkoine. Ceppe3Holl mpoGiemoit
poccuiickoro o0pa3oBaHHs B IIEJIOM SBISETCS CYLIECTBEHHOE OCJIAa0JEHHE €CTEeCTBEHHO-HAyYHOH H
TEXHUUYECKON COCTAaBIISIFOIIMX IIKOJIBHOIO oOpa3oBaHus. B 3HaUNTENbHOI Mepe yMEHBIIEHO KOJIUYECTBO
na0opaTOpHBIX pabOT B  JaHHBIX 00JAacTAX, 3a4acTyl0 HET BO3MOXKHOCTH  HCIIOJIb30BaHMS
TEXHOJOTMYECKOW 0a3bl Al pa3BUTHUS HABBIKOB TEXHUYECKOTO NMPOECKTHPOBAHUS U KOHCTPYHPOBAHUS.
Cpenu yuamuxcs HOMYJISIPHOCTh MHXKEHEPHBIX, U, TeM Ooisiee, pabounx mpodeccuil maiaer ¢ KakIabIM
rogoM. U 3710, HecMOTpss Ha TO, YTO B COBPEMEHHOE IPOU3BOACTBO MPUXOIAT BCE OoJiee CIIOKHBIE
aBTOMAaTH3MPOBAHHBIE M POOOTH3MPOBAHHBIE paboune JHMHUHU, YHIPABIATH KOTOPHIMH MOXET TOJIBKO
X0opoIo o0pa3oBaHHbIN cnenuanict. OTcroa ciaeyeT He00X0AUMOCTb TPEEMCTBEHHOCTH MHKEHEPHOTO
o0pa3oBaHUsl Ha pa3HBIX CTYNEHSAX OOY4YeHMs, Ba)XHOCTb pPaHHEH NPOMENCBTUKH TEXHUYECKOTO
TBOpPYECTBA B IIKOJIBHOM oOOpa3oBaHuu. HeoOxommmo co3naBath HOBYHO 0a3zy, BHEAPATh HOBBIC
oOpa3oBaTesibHble TEXHONOTHU. OIHMM M3 TaKUX NEPCHEKTHBHBIX HANpaBICHUE U SIBIACTCS
oOpa3oBartesibHass pOOOTOTEXHHKA.

B nmpouecce KOHCTpyMpOBaHHMS M INPOrPpaMMHUPOBAHUS, MOTPYKEHHS JI€TH IOJYy4daroT
JIOTIOJIHUTENbHOE 00pa3oBaHue B 00JaCTH MAaT€MAaTUKH, OMOJIOTHH, (PU3UKH, MEXAHUKH, SJIEKTPOHUKH U
MH(POPMATUKHU, B XO/I€ POEKTHBIX pabOT CIIUCOK MPEIMETOB 3HAUUTEIILHO PACLIMPSETCS.

UcnonwzoBanne VR u AR TexHONOrMil BO BHEYPOUHOU NEATEIHHOCTU MOBBIIIAET MOTHBAIMIO
yyamuxcs K oOydyeHHIo, 3a/JeUCTBYs 3HaHMS NMPAKTUUECKH W3 BCeX Y4eOHBIX AUCHMIUIMH. Ilpu 3ToM
MEXMpPEIMETHBIE 3aHATHS ONUPAIOTCSI HA €CTECTBEHHBIM UHTepec pebeHka K pa3paboTke U
KOHCTPYMPOBAHUIO Pa3JIMYHBIX MEXAaHU3MOB. M 3TO MMEET OrpOMHOE ICHXOJOIMYECKOE 3HAYCHHE B
HaIlleM MHpE, IJe MOPOH YBICUYEHHOCTh YYAIIUXCS «BUPTYAIbHBIMU» MUPAMU HOCUT SIBHO UpEe3MEpPHBII
xapakrep. [1Iupokne BO3MOXHOCTH IMPEIOCTABIAIOTCA ISl OCYLECTBICHUS MPOEKTHON JEATENBHOCTH U
paboThl B KOMaH/E, Pa3BUTHUSI CAMOCTOSITENIbHOTO TEXHUYECKOTO TBOPUYECTBA.

[IpenogaBanue Kypca npeamoJiaracT UCHOIb30BaHUE KOMIIBIOTEPOB M CIIELUAIBHBIX YCTPOUCTB,
Takux kak cMapTdoH, VR nuiem u Bujeokamepa.

IIporpamma cocTaBjieHa HA OCHOBE CJI€IYHIIUX HOPMATHUBHBIX IOKYMEHTOB

o ®enepanpubiii 3akoH Poccuiickoit ®enepanun ot 29 nexadps 2012 r. N 273-d3 "O6
oOpasoBanuu B Poccuiickoit @enepanum.

o denepanbHBIIl KOMIOHEHT FOCYJAPCTBEHHOTO CTaHAapTa 00Iero 00pa3oBaHus, yTBEPIKICHHBIH
npukazoM Munucrepcra oopaszosanus Poccuiickoit @eneparuu ot 05.03.2004 Ne 1089 «O6
YTBEpKICHUH (heZiepaibHOTO KOMIIOHEHTA TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB
HAYaJILHOTO 00IIET0, OCHOBHOTO O0IIETr0, CPeHEr0 (IIOJIHOTO) 001Iero o0pa3oBaHus».

e [lucemo Munobpuayku Poccuu ot 11.12.2006 1. Ne 06-1844 «O npuMepHBIX TPeOOBAHHSIX K
MporpaMMam JOTOJHUTEIBHOTO 00pa30BaHUs JETEil.



AnnapaTHoe oGecne4eHe NPOrpaMMbl

OcTaHOBHUMCS Ha anmapaTHOM 00ecledeHn! Kypcea.

Oobopyooeanue

LInemwr u ouxu / Head Mounted Display, HMD

Takue ycTpolicTBa COCTOST U3 JBYX HEOOJBIINX 3KPAHOB, PACTIONOKEHHBIX HAIIPOTUB Ka)KJ0T0 Iiasa,
110D, MPEIOTBPAIIAIOIINX MTOMNalaHe BHEIIHETO CBETA, U CTEPEOHAYIIHUKOB. JKpPaHbI TIOKA3bIBAIOT CJIEeTKa
CMEIICHHBIE JIPYI OTHOCHUTEIBHO IpYra CTEPEOCKONUYEcKHe H300pakeHHus, oO0ecreunBasi pealTucTUYHOE
3D-Bocnpuste. B muiemax Takxke coiepKaTcs BCTPOCHHBIE aKCEIepOMETPhl M JAaTYUKH TMOJOXKEeHHs. B
OOJBIIMHCTBE CBOEM IMpPOJIBUHYTHIE VR-11IEMbI TOBOJIBHO I'POMO3/KHE, HO B MOCIIEHEE BpEMs MOSBHIIACH
TEHACHIIMS K CO3aHHIO YIIPOIICHHBIX JIETKOBECHBIX BAPUAHTOB (B TOM YHCIIe KAPTOHHBIX, KAK HA KAPTHHKE
BBIILIE), KOTOPbIE OOBIYHO MpeIHA3HAYEHBI 111 cMapTPOHOB ¢ VR -npunoxeHus M.

[Inemsbl 11 BUPTYaTbHON PeambHOCTHU JACNATCS Ha TPU TUMA:

1.  Jlna xommbioTepa — pabotatoT B cBsizke ¢ [1K mnm xoncomsimu: Oculus Rift, HTC Vive,
Playstation VR.

2. Jlia MOOWIBHBIX YCTPOHCTB — HA3bIBAIOTCS TapHUTypaMH W pabOTarOT B CBSI3KE CO
cMaptdoHaMu, IPECTABISIIOT U3 ceds aepxkarens ¢ aua3amMu: Google Cardboard, Samsung Gear VR,
YesVR.

3. HeszaBucumble 04KM BUPTYaIbHOH PealbHOCTH — CaMOCTOSATENbHBIE YCTPOWCTBA, paboTaoT
MO/ YIIPaBJICHUEM CIelMaIbHbIX WK agantupoBanHbix OC: Sulon Q, DeePoon, AuraVisor.

Komnamur | Cave Automatic Virtual Environment, CAVE

AnbTepHaTHBa IS T€X, KTO HE XOYET HCHOPTUTHh MPHUYECKY — HU300pa)K€HHsl B JAaHHOM CIy4yae
TPaHCIMPYIOTCS HE B [UIEM, a Ha CTEHbl [OMEIIEHHUs, 4YacTo MpPEJACTAaBIAIONIME COOOMU
mucmien MotionParallax3D (xotst ast 6osee momHoro UX B HEKOTOPHIX TaKMX KOMHATax HYXKHO HaJeBaTh
3D-ouku wim naxe komounupoBatb CAVE u HMD). Ecte MHeHHE, uTo VR -KOMHATHI Topaso syumie VR-
HIJIEMOB: 0oJiee BBICOKOE pa3pelieHre, HET HeOOXOAMMOCTH TacKaTh Ha cebe TPOMO3JKOE YCTPOUCTBO, B
KOTOPOM HEKOTOPBIX AK€ yKauMBAET, U CAMOMJCHTU(UKALUSA MPOUCXOIUT Tpolie Ojaronaps ToMy, 4To
M0JIb30BaTEIb HMMEET BO3MOXKHOCTH IIOCTOSIHHO ce0si BHJETh. TeM He MeHee, MPHOOpeTeHue TaKou
KOMHATBHI, IOHATHOE JIEJI0, BEIMAET ropa3io JOpoxKe, UeM MOKymnka nuiema (puc. 1).

Pucynok 1. Komnara VR.
Hnghopmayuonnvie nepuamxu / Datagloves
Jlnist yOBIETBOPEHUS WHCTHMHKTUBHOW MOTPEOHOCTH MOJB30BATENS MOTPOraTh PyKaMH TO, YTO OH
HAXOJUT JIJIS ce0sl MHTEPECHBIM B TPOIIECCE M3YUCHHUS CPeibl, ObLIM CO3aHbI IIEPUATKU C CEHCOPaMH IS
3axBaTa JBM)KCHUH KUCTEH M MaiblieB PyK. TeXHUYECKOe 00ECIEUeHNUE TaKOTro MPOIecca BapbHPyeTCs —
BO3MOYKHO HCIIOJIb30BAaHHE ONTOBOJOKOHHBIX KaOesiel, TEH30METPHUYCCKUX MM IbE303JICKTPHUCCKUX
JATYUKOB, a TAKIKE JICKTPOMEXaHHUECKUX MPUCTIOCOOICHUH (TaKUX KaK MOTEHIIMOMETPHI) (pHC. 2).



Pucynok 2. MndopmaioHHble IepuaTKy.
Jorcoticmurxu (2etimnaow) / \Wands
CrienmanbHble yCTPOMCTBA NIl B3aUMOJCIHCTBHS C BUPTYalbHOU CpPEAOM, COJEprKallie BCTPOCHHbIE
JATYUKU TIOJIOKEHUS W JABW)KECHHS, a TAKXKE KHOIIKM M KOJeca IPOKPYTKH, Kak y Mblmu. Ceiuac UX Bce
yaie JesnaT OeCHpOoBOJHBIMH, YTOOBI M30eXaThb HEYIOOCTB M HAarpOMOKIACHHUM MpHU MOJICOEAUHEHUN K

KOMIMBIOTEPY (pHC. 3).

Pucynoxk 3. J[>KOWCTHK.

MaTepuaibHbI€ pecypcChbl:
APM yuenuka (IIK nnm HoyTOYyK)
Beixon B MHTEpHET

CwmapTtdon ¢ rupockonom noj ynpasinenneM Android KitKat unu 6o1ee HOBoIt Bepcuu.
Ouxwu Cardboard VR.

[Iporpamma Unity

IMonnepsxka Android mis Unity.

APM yuutens (KOMIbIOTEp, IPOSKTOP, CKaHEP, IPUHTED)

NookrowdE

YyeGHas HarpyskKa
JlarHas mporpaMMa SBJISI€TCSl MOAYJIBHBIM KypCOM, TIPEAYCMAaTPHUBAET 2 YUEOHBIX Yaca B HEJEIIO, UTO

cocTaBiseT 10 68 yacoB yueOHOI Harpy3KHu B rOJI.

Ilesn Kypca:

Opranuzanys 3aHATOCTH IKOJBHUKOB BO BHEYPOUHOE BPEMSI.
PazButue YVY/I yuamerocs:
Pa3BuTne HaBBIKOB KOHCTPYHPOBAHUS U MOJICITUPOBAHUS
Pa3BuTne 10ru4eckoro U aNrOpUuTMUYECKOTO MBIIUIEHUS
Pa3BuTHEe MOTHBaLIUY K M3YYCHHIO HAYK: MAaTeMaTUKH, OUOIOTHH, HPOPMATHKHU, ACTPOHOMUU H

e o o NP
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. Pa3Butue TBOpUYECKMX CIIOCOOHOCTEH B Ipoliecce KOHCTPYUPOBAHUS U IPOSKTHPOBAHMUS.

3. 3HAKOMCTBO y4alllUXCs CO CIoco0amMu B3aMMOJICHCTBUS MpU paboTe HaJl COBMECTHBIM
MPOEKTOM B O0JbIIHX (5-6 4esioBek) 1 MalibixX (2-3 yesioBeka) rpyrmax
4. OOyueHne 0CHOBaM KOHCTPYHPOBAHUS, IPOECKTUPOBAHUS U MOJICIHUPOBAHUS.

3aja4yy IpoOrpaMMbi:

Ilo3naBaTenbHBIC: Pa3BUTHUC IMO3HABATCJIbHOTO HMHTEPECA K HNpCAMETaM CCTCCTBCHHOHAYYHOI'O
OUKIIAa.

O6pazoBarenpHble:  (opmMupoBaHHWE  OOMIEHAYYHBIX U TEXHOJOTMYECKHUX  HAaBBIKOB
KOHCTPYMPOBAHUS U MPOEKTUPOBAHUS U MOJEIUPOBAHUS, IOJYyUEHHE MepBOHAYAIbHBIX 3HaHUi 0 VR u
AR TexHOJO0Tu# U YCTPOICTB, pa3BUTHE YUYEHUIN IPUMEHATh TEXHOJIOTUH B IOBCETHEBHOM JKHU3HH.

Pa3BuBaronye: pa3BuTHE TBOPYECKOH AKTUBHOCTH, MHUIMATUBHOCTH U CaMOCTOATENBHOCTU B
MPUHSATUU PEIIEHUN B PA3JIMYHBIX CUTYyalUsiX, pPa3BUTHE BHUMAaHUS, AMSATH, BOOOPAXKEHUs, MBIIIJICHUS
(JrTorugeckoro, KOMOMHATOPHOTO, TBOPYECKOTO), YMEHUS OTCTaWBATh CBOIO TOUYKY 3pEHHUsI, aHAIIN3UPOBATh
CUTYaLMIO U CAMOCTOSITEJIbHO HAXOAUTh OTBETHI HA BOIPOCHI IIyTEM JIOTHUECKUX PACCYKICHUI.

BocnureiBaromye:  BOCIUTaHHE  OTBETCTBEHHOCTH, BBICOKOW  KYJIBTYpBI,  JUCLHUILIUHBI,
KOMMYHHKATUBHBIX CIOCOOHOCTEH, pa3BUTHE yMEHHUs paboTaTh B TIpyIIax, paclpeiesisiTe pojid B
KOMaHJie HcciaenoBaresnei, poOpMUpPOBaHUE HABBIKOB KPUTUYECKOT'O MBIIIICHHS.

[IporHo3upyeMsblii pe3yabTaT

ITo oxOHYaHHUIO Kypca O0Y4eHUs yJalrecs JOKHBI
3HATD:

- IpaBWIIa O€30MacHO paboThI ¢ KoMITbIOTepoM U VR TeXHONIOTHsIMY,

- OCHOBHBIE KOMIIOHEHTHI Pa0OTHI C MPUIOKEHUSIMH U 000pYI0BaHUEM;

- OCHOBBI paboThl ¢ APM yuamierocs;

- OCHOBBI IPOEKTHOM JE€SATEIBHOCTH;

- OCHOBBI pa0OTHI C KOMITBIOTEPHOU CPEIOH, BKIIFOUAIOIIEH B ceOsI rpapUIeCKHid 361K
MIpOrpaMMUPOBAHUS;

- IOPSZIOK CO3/IaHUs TIPOEKTa M0 BEIOPAHHOU TeMe

YMETD:

- IOATrOTaBIIMBATh U UCTOIb30BaTh APM yuamerocs;
- IPUHUMATD WIH CO3[1aBaTh y4EOHYIO 3a/a4y, ONPEIesTh €€ KOHEUHYIO LIEIb;

- IPOBOJUTH MOJATOTOBKY paboTel VR 0UKOB,;

- C03/1aBaTh MapKep il CMOPT(OHOB;

- KOPPEKTHPOBATH MapKep MpH HEOOXOIMMOCTH.

- IPOTHO3UPOBATh PE3YNIbTaThl PAOOTHI;

- INJAHUPOBATh XOJ BBIIIOJIHEHUS 3a/1aHUs, IPOCKTA;

- y4acTBOBaTh B paboTe MIPOEKTHOMN IPYIIIbl, OPraHU30BbIBATh PA0OTY I'PYIIIIbI;

- BBICKa3bIBAaThCSl YCTHO B BHJIE COOOIICHUS MIIH JTOKJIA/Ia.

- BBICKA3bIBAaThCSl YCTHO B BUJIE PELICH3UU HA OTBETHI APYTUX YYaLUXCS;

- CaMOCTOSITEIBHO pelarb TEXHUYECKHE 3aJa4d B IPOLECCEe KOHCTPYHPOBAHHUA U

MOJIETTUPOBAHUS MIPOEKTOB (IIAHUPOBATH MPECTOSIINE NEHCTBHS, OCYIIECTBISITH CAMOKOHTPOJIb,
MPUMEHSTD MOJIyY€HHBIE 3HAHUS, TPUEMBI U OIBIT KOHCTPYUPOBAHUS).
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q)OprI U MeToAbI paGOTbI C yJalllUMHU CA:

B pamkax BHEypo4HOH JEeATENBHOCTH NPEIyCMaTpPUBAIOTCS CJIEAYIOIIME METOAbl OpraHU3aluu
yueOHO-1103HaBaTEIbHOMN 1€ATEIbHOCTH, TO3BOJISIONINE NOBBICUTE 3(PPEKTUBHOCTH 00YyUEHHS 110 KYpCY:
o OOBsCHUTENBHO - WIUTFOCTPATUBHBINA (Oecena, 00bACHEHHE, MHCTPYKTAX, IEMOHCTpaLus, paboTa

C IMomaroBbIMH TCXHOJIOTHYCCKUMHU KAPpTOUYKAMHU U ,I[p);

o PenponykTuBHbIA (BocIipou3BeeHrEe y4eOHOM nHpOpMaMU: co3JaHie IporpamMm, cOop Moaenei
o oOpasiy);

e Merox npoOaeMHOr0 U3N0KEeHHS (YUUTENb IPEACTABIAET NPo0sIeMy, IPEAIaraeT ee peleHue
IIPU aKTUBHOM OOCYKJI€HUH U Yy4aCTUU O0YyYaIOUIXCs B PEIICHUN);

e IIpoGneMHblii (y4uTeNb NIPECTABISAET IPOOIEMY - YUSOHYIO CUTYALIUIO, YYaIUeCs 3aHUMaIOTCS]
CaMOCTOSITENIBHBIM ITOMCKOM €€ PEILLEHUs);

e DBpHUCTUYECKUH (METOJI TBOPUECKOTO MOJIEIUPOBAHUS I€ATEIBHOCTH).

e Meron npoextoB. OCHOBHOM METOJ, KOTOPBIA UCIOJB3YETCS NMPU U3YYEHUH pOoOOTOTEXHUKHU. B
OCHOBE - IIPEJICTABIICHUE yYUTeJIeM 00pa30BaTENbHBIX CUTYAIMH, B X0/1€ padOThl HaJl KOTOPHIMU
yJaluecs CTaBsT M PelIaloT co0CTBEHHbIE 3a7auu. [[poeKTHO-OpUEeHTHPOBAHHOE 00yUYEHHE — ITO
CHUCTEMHBIN y4eOHBIH METOJ, BOBJEKAIONIMH y4alluxcs B HpoIecC NPHOOPETEeHUs 3HAHUM U
YMEHUH C T[IOMOIIbIO HIMPOKOH HCCIIEJOBATEIbCKON AEATENbHOCTH, Oasupyroleiics Ha
KOMIUIEKCHBIX, pEaJIbHbIX BOINpOCAaX M TINATENIbHO MpopabdoTaHHBIX 3afaHusx. [Ipu sTom
npeaycMaTpuBaeTCs Kak WHAMBHIyallbHAas paboTa yyamuxcs, Tak W paboTa B mapax, Malblx
HCCIIEI0BATENILCKUX Ipymnax (10 3 yJaumxcs), 007IbINX IPOSKTHBIX Tpynnax (10 5 yJanmxcs)

OCO06EeHHOCTH NPOrpaMMBl

[lpumeHeHne TEXHOJOTHMH BHUPTYaJbHOW pPEaJbHOCTH HAa YPOKE IO3BOJISIET PEIIUTh BCE 3a/Ja4H
COBPEMEHHOTO YPOKa.

Cnenaem 0030p oOpa3oBaTeNbHBIX MOOWIBHBIX MPWIOKEHUH € TEXHOJOTMEH BHUPTYyaJbHOU
pPEaNbHOCTH, KOTOPBhIE MOKHO HCIIOJIb30BaTh HA COBPEMEHHOM YPOKE.

Muorue VR-npusioxxeHuss OCHOBaHBI Ha MPOCTOW AeMOHCTparuu 3D-00bekToB, HOTO WM BUACO, HO
naxke 370 (yHIaMEHTalIbHO MEHseT mpoiecc no3HaHus. M yxe cymectByer Hemano VR-mpunoxeHuil, B
KOTOPBIX MOJB30BaTeNb MOXKET AKTUBHO BJIHMATH HAa BHUPTYaJbHYIO pEaJbHOCTh M NpeoOpa3oBHIBATH €.
[TokakeM HECKOJBKO MHTEPECHBIX VR-TIpOEKTOB, YTOOBI MOKA3aTh, YeMY IIKOJbHUK MOXKET HAYYUTHCS U YTO
y3HaTh C UX TOMOUIBIO.

Ilymewecmeosamwv ¢ Google Expeditions.

[Mpunoxenune Google Expeditions comepkutr COTHH TYpoB M OOBEKTOB B BHPTYaJIbHOW WM
JIOTIOJTHEHHOM peaslbHOCTH, C KOTOPhIMH MOXKHO OTIIPABUTBCS HAa PACKONKU apXeoJIoroB, COBEPIINUTh
SKCIEAMIIMIO TIOA BOJOM, MpeBpaTuTh Kiacc B My3el. Iloka mpenongaBarens paccka3bIBaeT, Harpumep, 00
OKEaHe, YYEHUKU «IOTPYKAIOTCS» Ha JHO OKeaHa M «IJIaBaloT» pAIoM C akynamu. MM, ucnonbsys
JIOTIOJIHEHHYIO PEalIbHOCTb, YUUTEIb MOXKET YCTPOUTh M3BEP)KEHUE BYJIKaHA MPSIMO B KJIacCe, PaCCMOTPEB U
00CYJIMB €0 BMECTE C YUEHUKaMHU.

Pazobpamucs co croscnvimu nayunvimu nousmuamu 6 MEL Chemistry VR.

VR-ypoku ot Mel Science mO3BOJSIIOT OKa3aTbCs BHYTPH XUMHMUYECKUX PEaKIMi U YBHIETh CBOMMHU
rJIa3aMd, YTO MPOUCXOAUT C YacTUIAMH BEHIECTB. YUEHUKH MOTYT B3aUMOJCHCTBOBATH U
HKCIEPUMEHTUPOBATh C aTOMaMHM M MOJIEKYJIaMH, a y4YHTeJIb KOHTPOJIMpPYeT Xoi VR-ypoka M BHIUT
nporpecc Kaxaoro ydeHwka. MormmHas Busyanu3anus U 3(QQeKT MpHUCYTCTBUS TOMOTAOT MOHATH CYTh
XUMHUYECKHX SBICHUH 0€3 O€CCMBICICHHOTO 3a3yOpuBanus Gopmy (puc. 8).
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Pucynok 8. MEL Chemistry VR Vpoku xumun

Pucosamw ¢ Tilt Brush

DTO NPUIOKCHHUE IMO3BOJISICT PHCOBATh B BHPTYaJbHOW PEATIbHOCTH, TNIe BCE, YTO BBl 3aJyMaere,
BO3HHMKACT MPSIMO M3 Bo3ayxa. [Ipeicramisere, KakoW B3pbIB (haHTA3UH TaKHE BO3MOXXHOCTH BBI3OBYT Y
TBOPYECKOT'O MIKOJbHUKA?

Jaxe eciu peOEHOK HE OYIET CBS3bIBATh CBOO JIaJbHEUIIIYIO )KU3Hb C HCKYCCTBOM, BIIOJIHE BEPOSITHO,
9TO K MOMEHTY, KOrja OH OyJaeT TNoJydaTh NpOeCCHOHATLHOEe O00pa3oBaHUE, IMPOCKTHPOBAHUE B
BUPTYaJbHONH PEATbHOCTH JJIi MHOTHX CIEIMAIbHOCTEH cTaHeT OObIYHbIM JeioM. K coxanenuto, VR-
IIJIEMbI, HEOOXOAMMBIE /TSI 3TOM MPOrpaMMBbI, BCE eIé JT0BOJIBHO J0poroe odopyaoBanue (puc. 9).

. ‘ e

Pucynok 9. Tilt Brush

Y3namo o ecmpoenuu opeanuzma 6 InMind u InCell

JIBa oueHb KpAaCHBBIX MPUIOKECHHS, HATJISIIHO PACKPBHIBAIOIIMX MPUHIUIB PabOThl MO3ra U KIETOK
OpraHM3Ma B BHJE HWIp. AHATOMHS BIOXHOBISET pPa3paOdOTIMKOB VR-NIpHIOKEHWIA, W WHTEPECHBIX
pelieHnii B 3TOi 00JacTH MOXXHO HaWTH HeMano. MBI OCTaHOBWJIMCH Ha 3THX JBYX, IMOTOMY 4YTO, BO-
MIEPBBIX, 3TO MPHUMEPHI POCCHICKOW pa3paboTku (WX BeimycTmwia ctyaus Nival VR), a Bo-BTOpBIX, OHU
NOJHOCTBIO OecruiatHbl. KeraT, Meauinmua — oaHa u3 cdep, rae VR-TEeXHOJIOrHH ykKe CeroJHs 3aHsIN
3aMeTHOE MECTO B HayKe, IPaKTUKE U IpodeccroHanbHoM o0ydenuu (puc. 10, 11).

Comfortable VR
experience

Pucynok 10. InMind VR (Cardboard)
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Comfortable-VR experighqc;é‘

Pucynok 11. InCell VR (Cardboard)

Cosepuiums nymewecmeue Ha ayny 6 Apollo 11 VR

I'p€3bl 0 KOCMUYECKUX NYTEWIECTBUAX C pa3BUTUEM VR-TEXHOJIOrMi MOJy4YwsiM HOBBIM pa3max. U3
VR-nipunoxxeHnii 0 kocMoce (1 BOOOIIE Cpeau CYIEeCTBYIOMMX 0o0pa3oBaTelbHbIX VR-mporpamMmm) oco6o
Boiensercss Apollo 11 VR — u3BecTHBIN U 1OpOToi MPOEKT, pacCKa3bIBAIOIINN HCTOPUIO TIEPBOTO MONIETA
yenoBeka Ha JIyHy (puc. 12). K netanpHOM peKOHCTPYKIIMA KOCMHUYECKOTO KOPaOJIsl ¥ JIYHHBIX JaHAIIaGTOB
n00aBleHbl apXHUBHBIE ayJquO- M BHAEOMATepUalbl, TAKXKE €CTh UTpoBOoi snemeHT. Eciu mopororo VR-
HjieMa HeT, a U3y4aTh aCTPOHOMHIO B BUPTYaJbHOW PEAIbHOCTH XOYETCs, TO XOPOIIHi BapuanT — Titans
of Space.

Titans of Space VR

Titans of Space VR - oOy4atoiiee npioxkeHne, KOTOpoe MO3BOJIUT BaM MPHHATH Y4acTUE B SKCKYPCUU
nmo ComHeyHOM cucteme. TpexmepHble MOAESIN IUIAHET C JETaJbHOM IIPOPHUCOBKOM BCEX KOHTHUHEHTOB H
OKEaHOB, peaMCTUYHAs aHUMAIMS ABMKEHUsS atMocdepbl HOmurepa - OJHUM CIOBOM TaKOTO BB HE
yBUAUTE Aaxke B aHTacTHueckux ¢uibMmax! BnobaBok k 3ToMy B TeueHHE BCEro Imoiieta Hac OyneT
CONPOBOXIATh CIIOKOMHAS KJIACCUYECKast My3bIKa, YCUJIMBAIOIIAs BICYATICHUE OT YBUJICHHOTO.

Pucynox 12. Apollo 11 VR

Bozmooicnocmu ucnonvzosanus mexnonozuu euoeo 360 6 obpazosamenvrom npoyecce.

Buneo 360 - 3TO coBpeMeHHass TEXHOJOTHS C OTPOMHBIMHM MEPCIEKTHBAMU M MHOT0O0OEUIAIOIIIM
Oynymum. brarogaps ocoGeHHOCTAM MOT00HOM MaHOPaMHOW ChEMKH, 3pUTENN MOTYT ObITh HE IPUBSA3AHBI K
paxkypcy omneparopa. ITO 03HA4YaeT, YTO MPH MPOCMOTPE, TI0 CBOEMY YCMOTPEHHIO MOKHO M3MEHSTH PaKypc
MIPOCMOTPA, KaK YrOJHO B JIFOOOM HAaIlpaBlI€HUM: B CTOPOHBI, M0J HOTH, B HeOOo. Mcmonb3ys TexHomoruun VR
IUIsL IPOCMOTpa Buaeo 360 MOXKHO A0CTUYb 3 (eKTa MOIHOTO MOrpyXKEHUs B aTMocepy MPOUCXOSIIEro 1
UCHBITAaTh SIPKHUE BIIEYATICHUS. 3PUTEIIO IPEJOCTABISIETCS BO3MOXKHOCTD MTOJTHOCTBIO ITPOYYBCTBOBATH Ce0s, B
POJIH y4aCTHUKA KaKUX-TO COOBITHI Ha BHJICO.

C nmomoipto TeXHONOTUU Buaeo 360 MOXXHO M3y4aTh reorpauio, apXUTeKTypy TOpOIOB, MOABOIHBIN
MU WIHA aCTPOHOMHIO.

Ha ypokax yueHHKH MOTYT y4acTBOBaTh B axcneduyuu na CegepHuiii nontoc, 1MoObIBaTh B ¢dasene Puo-
ne-Kaneilpo, WM NOTPY3UTHCS HA JTHO OKEaHA.

Texnomorust Buzpeo 360, Hampumep, no3Boimia «oxuBUTh» JKupaddarurana (ogHOTO M3 caMbIxX
BBICOKMX JHMHO3aBPOB, KOTJA-TMOO JKUBIIMX Ha IUIaHeTe!), OKa3aTbCs CpeAM 3BE3I M PAcCMOTPETh
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ITOBCPXHOCTDH HJ'IYTOHa, BCTPCTUTHCH JIMIIOM K JIMITY C TOPpUJIJIaMHU B KoHro nim nomiasars ¢ O€JIBIMH aKylaMHu.
He ocraBiasgior TexHOnoTrHI0 0¢3 BHHMAaHHUS W HAIIU MY3€H: 31CChb, HAIIPUMCP, MOXHO IOCMOTPECTH, KakK
3aBOJIST 3HAMEHUTHIE Yachl «I1aBmuH» B 9pMI/ITa)KC UT O.

JlanHast mporpaMmMa J0IycKaeT TBOPUYECKUH, BapHaTUBHBINA MOJX0J CO CTOPOHBI IeAarora B 00y1actu
BO3MOXKHOH 3aMEHBI IOpsAAKA pPAa3[elioB, BBEACHMS JONOJHHUTEIBHOIO MaTepHuaja, pa3HooOpasus
BKJIIOYAEMBbIX METOAMK IPOBEACHUS 3aHATHMM W BBIOOpa Y4eOHBIX CHUTyallMd Ui HPOEKTHOMH
NEeATEIbHOCTH. PyKOBOJACTBYSCH JaHHOM NPOrpaMMOM, IMENAaror MMEET BO3MOXKHOCTb YBEIMYHUTH WIIN
YMEHBIIUTh 00BEM U CTENEHb TEXHUUYECKON CII0)KHOCTU MaTepualla B 3aBUCUMOCTH OT COCTaBa IpyIIbl U
KOHKPETHBIX YCIIOBUN PaOOTBHI.
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Y4yeGHO-TeMaTHU4YeCcKOe IIJIAaHUPOBaHMeE

(1 rox oOy4eHusi, 2 4yaca B HEACIIIO)

Ne Tema 3aHsTHI KommnuecTso
i\ 4acoB
Bcero Teopus [IpakTuka
1. BBoanoe 3ansatue. TexHuka 6€30MacHOCTH MPH paboTe B KOMIIBIOTEPHOM 2 2
kiacce. O6mmit 0630p Kypca. [IpaBuna paboTsl ¢ 000pyI0BaHHEM
2. Pabora ¢ APM yuamierocs. Hauano u 3aBeprienne paboTsl, HHTEpQEIiC, 2 1 1
3aITyCK MPOTrpamMM, yCTaHOBKA MPOrpaMM Ha cMapThOH
3. [Mpunoxxenne Google Expeditions 5 2 3
4. [Mpunoxxenne MEL Chemistry VR 5 2 3
5. [Mpunosxenune Tilt Brush 4 2 2
6. VY3HaTh 0 cTpoeHuu opranusma B InMind 3 1 2
7. VY3Hath 0 ctpoennu opranuzma B InCell 3 1 2
8. [Mpunoxenne Apollo 11 VR 4 2 2
9. IMpunoxenueTitans of Space VR 4 2 2
10. Buneo 360 5 2 3
11. OcHoBsl iporpammupoBanusi. Cpena nporpammupoBanust Unity 5 2 3
12. CamocrosTenpHas padoTa yJaruxcst HaJ MPOEKTOM 5 2 3
13. [MpencraBieHue nmpoekTa yuanutento. JJopaboTka, UCIIpaBIIeHNE OMUOO0K 2 1 1
14. Hactpoiika uactpymentoB Android 1 1
15. [ToxroroBka mpoeKkTa JJIs 3aIycKa 3 3
16. C6opKa 1 3amyCcK IPHIIOKCHHS 3 1 2
17. TecTupoBaHUE MPOCKTA 2 2
18. CamMocTosTenpHas paboTa yJalmuxcs 1o Npe3eHTalluH MPOEKTOB 3 3
19. CamocrosTenbHas TBOpUECKas paboTa ydaluxcs 3 1 2
20. IToaBeneHye UTOroB 2 2
Pezeps 3
Hroro 68 26 40
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Kaﬂeﬂnapﬂo-TeMaTuquKoe IJIAHUPOBAHHE

Conep:xkanue PesyabTaTsl
Tema ypoka 2 peameTHbIe MertanpeamerHbie JIMYHOCTHBIE
g
E | PeryasTuBHbie [Ho3naBarens | KommyHukar
5 2| K HbIE HBHbBIE

< 2| =

1-2 | BrogHoe 2 [IpaBuna Texuuku | 3HaHHE Pa3Butne ymenus | Coznanue PasBurne PasBurne
3aHATHE. 0€30I1aCHOCTH IIPU | OCHOBHBIX UCIIOJIb30BaTh HPENOChIIOK | YMEHHUs 1r0003HaTENBLHOC
TexHuka pabore B KaOUHETE | MpaBuUIl peyb ISt pa3BUTHA B3aUMOJICHCTB | TH,
0€e301acHOCTH NBT. [IOBEICHUSA U peryisanuu [I03HABaTEJIbH | OBAaTh C c000pa3uTeIHHOC
npu pabore B Pacckas o TEXHUKU CBOETO JACHUCTBUS | OFO MHTEpeca | yUUTENeM U TH,
KOMIIBIOTEPHO pa3BUTUN 0€30I1aCHOCTH B Y aKTUBHOCTH | CBEPCTHUKaMHU | (OPMHpPOBAHUE
M KJ1acce. pOOOTOTEXHHUKH B | KaOMHETax B oOJracT C LIEJIBIO LEJIOCTHOT'O
OO0t 0630p MHPOBOM BBIYHCIIUTEIBbHON yueOHOI MIOJIyYEHUS U MHUPOBO33pEHUS,
Kypca cooO11ecTBe U B TEXHUKH, JeSITeIbHOCTH | OOMeHa COOTBETCTBYIOLIIE
POOOTEXHUKHU. YaCTHOCTH B IIPE/ICTABICHUE O uHpopManuei | ro COBpeMEHHOMY

Poccun. COBPEMEHHOM YPOBHIO Pa3BUTHS
Iokas Bugeo poOOTEeXHUKE. HAyKH U

POJIMKOB O 00111eCTBEHHOH
poboTax u MIPaKTUKU
pPOOOTOCTPOCHUHU.

3-4 | PaGora c APM | 2 OO011ee 3HaHUIeE Pazutue ymenust | Cootnecenne | PazButue PasBurne
y4amierocs. YCTPOUCTBO OCHOBHBIX IPUMEHSTD CBOMX YMEHHUS 110003HATENTFHOC
Hauano n KOMIIBIOTEPA MpaBWJI pabOThI C | YCTAHOBJICHHbBIE JIEUCTBHI C B3aUMOJEHUCTB | TH,
3aBepIlEHUE (cocTaBHBIE [1K, monsiTre 00 | mpaBmiIa a7 LENbIO0 U oBaTh C CO00pa3uTEILHOC
paboThl, 4acTH), 3aIlyCK U uHTepdeiice u OCYILECTBICHHUS | 3aJjayaMu YUUTEIEM U TH
unHreppeiic, 3aBepLICHHUE OCHOBHBIX 3a/laHHBIX JIESATENbHOCTH | CBEPCTHUKAMH
3aIryCK pab6otsl ¢ I1K, 3JIEMEHTAX nercTBUH C LIEJIBIO
TIporpamm, uHTepdeiic, uHTepdeiica. OJTyYEHUS U
YCTaHOBKa
nporpamMm Ha
cMapTdoH
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OCHOBHBIE oOMeHa
JIEMEHTHI uHpopmanuen
yIpaBICHUS.

5-9 | IIpunoxenue BuszyanbHble 361k | 3HaHUE PazButue ymenust | Anroputmusu | PazButue dopmupoBaHue
Google ) [IPOrPaMMHUPOBAHUS | OCHOBHBIX [IPUMEHATD pOBaHHOE YMEHUS [103HABATEJILHOTO
Expeditions HOHSATHIA YCTaHOBJICHHBIE | IUIAHMPOBAHHWE | pellaTh UHTEpeca u

bnoxu [IPOrpaMMUpPOBaH | MpaBWJIA JUIs nporecca [IOCTABJICHHbIE | AKTUBHOCTH B
IIPOrPaMMBI. us, OCYIIECTBIICHUSI | IIO3HABATEJIbH | 3aJayu JTaHHOM obnacTu
Coznanue u NIPEICTABICHUE O | 3aJJaHHBIX OW M TPYZOBOM | 4yepes PasBurne
3aIycK O1okax JNEeNCTBUI JESTENbHOCTH. | OOILeHue HAaBBbIKOB UTEHUS
pOTrpaMMBl. yIpaBJICHUS U rpagu4ecKoi u
OxkHoO aJropuTMax. TEKCTOBOU
MHCTPYMEHTOB. Co3nanne uHpopMaLu
AJNTrOpUT™M U €ro IIPOCTBIX

BBINIOJIHEHHE IpOrpamm.

IIpoexr

10- | IIpunosxenue BusyanbHble A3bIKH | 3HaHHE Paseutne ymenus | Anropurmusn | Passurtne dopmMupoBaHue

14 | MEL Chemistry
VR MIPOrPaMMHUPOBAHUS | OCHOBHBIX MPUMEHSITh pOBaHHOE YMEHHUS M03HABATEIHHOTO

15- | [Ipunoxenue MOHSITHH YCTaHOBJICHHbIE IUIAHUPOBAHME | pelIaTh UHTEpEca U

18 Tilt Brush
broku IIPOrpaMMMpPOBaH | MpaBHJIA IS npoiecca [IOCTaBJICHHbIE | AKTUBHOCTHU B
IIPOrPaMMBlI. us, OCYIIECTBJICHUSI | IIO3HABAaTEJIbH | 3aJa4yu JaHHOH obyacTu
Coznanue u IIPEICTABIEHUE O | 3alaHHBIX Ol M TPYAOBOH | yepes Pa3Butue
3aI1ycK Omokax NeNCTBUIN JESTELHOCTH. | OOIeHue HAaBbIKOB YTEHUS
pOTrpaMMBbl. yIpaBJeHUs U rpau4eckoit u
OxkHO alIropuTMax. TEKCTOBOM
UHCTPYMEHTOB. Coznanue uHpopMaIu
AJNTropUT™M U €ro IIPOCTBIX
BBIIIOJIHEHHE IIPOrPaMM.
IIpoexT

19- | V3nats 0 IIpencraBnenue o | Ilpencrasnenue o | PasButue ymenust | Anroputmusu | PazButue Coueranue

21 | crpoeHun pabote cucTreMax BBICTPAaWBaTh pOBaHHOE YMEHUS o0pa3zHoro u
OpraHnsMa B opraHusma, yIpaBJIeHHs C 0CJIEI0BATENbHO | MUIAHUPOBAHUE | B3aAUMOJICHCTB | JIOTHYECKOTO
InMind OtBeTsl Ha oOpaTHOH CTb npoiecca OBaTh C MBILICHUS B
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MOCTaBJIEHH CBA3bIO, HEOOXOTUMBIX MMO3HABATENbH | YUUTEIIEM U pouecce

bIe aJTOPUTMOB C onepauuin Ol TpyZI0OBOM CBEpCTHUKAMHU | AEATEIBHOCTH.

BOIIPOCHI. UCIOJIb30BaHUEM | (QJITOPUTM JIEATEIIbHOCTH. | C LIEJIbIO

[Togxirouenue YCJIOBHUIA. JIEACTBHIA) MOJy4YEHUS U

aTYAKA K oOMeHa

pobormatdopme. nHpopmarmen

IIpocreiimee

MPOrpaMMHUPOBAHU

€ JABUKEHUS C

00paTHO# CBS3BIO

(ycnoBHbIE

OTIePaTOPHI)

22- | Y3Hatb 0 IIpencraBnenue o | IIpeacraBinenue o | Pa3Butue ymenus | Anroputmusu | PazButue Coueranue
24 | crpoeHuH pabote cUcTEMax BBICTPaUBaTh pOBaHHOE YMEHHUS o0pa3zHoro u

OpraHusma B OpraHusma, YIPaBICHHUS C 0CIIEI0BATENBHO | IUNIAHUPOBAHKME | B3AUMOJAEHCTB | JIOTUYECKOTO
InMind OTtBeThI Ha oOpaTHOH CTh npoiiecca OBaTh C MBIIICHUS B

MOCTaBIICHH CBSI3bIO, HEOOXOTUMBIX MO3HABATENbH | YUUTEIEM U mpotecce

BIE aIITOPUTMOB C onepauui Ol TpyOBOM CBEPCTHUKAMH | NESATEIBHOCTH.

BOTIPOCHI. UCIIOJIb30BaHUEM | (QITOPUTM NESATEIbHOCTH. | C IENbIO

[lonxmrouenue YCIIOBHI. NENCTBHI) MIOJIY4ECHUS U

JaT4nKa K oOMeHa

pobormatdopme. nHpopmanuen

IIpocreiimee

MPOrpaMMHUPOBAHU

€ JIBUKEHUS C
00paTHO# CBS3BIO
(ycioBHbIE
OTIePaTOPHI)
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25- | IlpunoxxeHue [IpencraBnenue o | [Ipumenenue Pazutue ymenusi | Bupryansnoe | PazButue [IposiBnenue
28 | Apollo 11 VR pabote MOJTYYEHHBIX OCYIIECTBIISATh u YMEHUS TEXHUKO-
MIPUIIOKEHUS. 3HAHUU B JENUCTBUS 110 HaTypHOE AQHAJIN3UPOBAT | TEXHOJIOTUYECKOT
[lonkmouenue IIPAKTUYECKON peanu3anuu MOJIEJIUPOBAHU | b CUTYallMIO U | O MBILUICHUS NIPU
paborte. JesITeTbHOCTH IUIaHa, IpUjIaras | € TEXHUYECKUX | CaMOCTOSITENb | OpraHU3aluu
[Ipocreiimee YCUIIHSL IS 00BEKTOB HO HaXOJUTh cBOEH
JIBuxeHue B IPEOAO0ICHUS OTBETHI HA NeSTEIbHOCTH.
IIPUJIOKEHNUH, TPYAHOCTEH, BOIIPOCHI
OTBETHI Ha BIIPOCHI Hompassis ceds yTeM
npu JIOTUYECKUX
IIpoexT HEO0OXOIUMOCTH, paccyxneHui
€CJIM pe3yabTaT
HE JIOCTUTHYT
29- | [punoxenueTit [IpencraBnenue o | Ilpumenenue Paseutne ymenus | BupryansHoe | PasBurne [IposiBnenue
32 | ans of Space pabote MOJTyYEHHBIX OCYILIECTBIISATh u YMEHUS TEXHHUKO-

VR IIPUJIOKEHUS. 3HAHUU B JENCTBUS 110 HaTypHOE AHAIN3UPOBAT | TEXHOJOTUYECKOT
Ilogkrouenue k MIPAKTUYECKON peanu3anuu MOJICIUPOBAHU | b CUTYallUIO U | O MBILIUICHUS IIPH
pabore. NeSTENbHOCTH IJ1aHa, Ipujaras | € TEXHHYECKUX | CaMOCTOSITeNlb | OpraHU3aliu
[Ipocreiimee YCUIIHSL IS 00BEKTOB HO HaXOJUThb cBoeH
JIBum>xeHue B IPEOAOIECHUS OTBETHI HA NESATEIBHOCTH.
IIPUIIOKEHHUH, TPYZHOCTEH, BOIIPOCHI
OTBETHI Ha BIIPOCHI ToNpaBsis cedst nyTeM

npu JIOTUYECKUX
IIpoekT HE00XO0IMMOCTH, paccyXneHui

C€CJIN pE3yJIbTAT
HE JOCTUTHYT
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33-

Buneo 360

[Ipencrasnenue o
pabote BHICO.
IIpencraBnenue o
Buaeo 360.
TTonxmnrouenue
Buneo penakropam,
HaCTpoMKa
MIPOrpaMM.

Buneo MmonTax,
HaJoXeHHe cepsl
IIpoexr

[Ipumenenue
MOJTy4EHHBIX
3HAHUN B
MIPAaKTUYECKOU
NEeATETbHOCTH

PazButue ymenus
OCYIIECTBIISATh
JIEUCTBUA 110
peanu3anuu
IUIaHa, Ipujaras
YCUITHST IS
IPEOAO0ICHUS
TPYAHOCTEN,
MOTIPABJISIS ce0s
pu
HEOOXOIMMOCTH,
€CJIU pe3yabTaT
HE JOCTUTHYT

BuptyanbHoe
u

HaTypHOE
MOJEINPOBAHU
€ TEXHUYECKHUX
00BEKTOB

PasButne
YMEHUS
aHaJIU3UPOBAT
b CUTYAIUIO U
CaMOCTOSATEND
HO HAXOIUTh
OTBETHI Ha
BOIIPOCHI
myTeM
JIOTHYECKUX
paccyxaeHuit

[IposiBnenue
TE€XHHUKO-
TEXHOJIOTHYECKOT
O MBILIUICHUS TIPH
OpraHu3aIuu
cBOEH
NeATeTbHOCTH.
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38- | OcHOBBI [Tnardopma 3HaHue PazButue ymenus | Anropurmusu | Pa3Butue Pa3Butue
42 | mporpam Unity(cocras, OCHOBHBIX BBICTPAaWBaTh pOBaHHOE yMEHUs TPYAOIOOUS U
MHUPOBaH BO3MOYKHOCTH) MOHSITUH, MOCJIeI0BATENIbHO | IUIAHUPOBAHKUE | B3aUMOJACHCTB | OTBETCTBEHHOCTH
us. Cpena OcHOBHbIE JIeTal | IPEJICTaBICHUE O | CTh nporecca OBaTh C 3a KaueCcTBO
nporpam (Ha3zBanue u nporpamme, HEOOXOTUMBIX MO3HABATENIbH | YUUTEIIEM U cBoei
MHPOBaH Ha3HAYCHUE) aJropuTMax onepanuin Ol TpyZI0BOM CBEpCTHUKAMU | AEATEIBHOCTH
us Unity. WuTtepoeiic yIpaBICHHUS. (anroput™ JIEATENbHOCTH, | C LEIbI0
(Ha3HaUCHME) Coznnanue JIEHCTBHIA) pazBUTHE MTOJTYYCHUS U
[HoaxmntoueHue MPOCTHIX yMEHUs oOMeHa
KOMIIBIOTEPY. MIPOrPaMM. MPUMEHSITh uHpopmManuen
IIpoexTt [paBujia u
MOJIb30BaTHCS
WHCTPYKITUSIMU
43- | CamocroATelb CamoctosrensHas | Bimanenue PazButue ymenusi | PasButue Pa3Butue Pa3Butue
47 | Has TBOpYECKas cnocobamu IJJAHUPOBATH YMEHHS YMEHHUS TPYIOJIIOOUS 1
TBOpUECKAsI pabota yJamuxcss | HAyqYHOU CBOIO UCIIOJIb30BaTh | OCYILECTBIATH | OTBETCTBEHHOCTH
pabora 0 PEILIEHUIO OpraHu3aIu NeATEeNbHOCTh U cpeacTBa MMOCTaHOBKY 32 Ka4ecTBo
yuAIHXCS y‘IC6HI>IXV TpyAa, clieloBaTh IIaHy | UHGOPMAILMOH | BOIPOCOB - cBOEi
CUTYaIHii- MIPUMEHEHUS HBIX U WHUILIUATUBHOE | JIESITEIIBHOCTH.
MIPOEKTOB, MOJTYYEHHBIX KOMMYHUKAI | COTPYAHUYECT
[Ipencrasnenue NPEIIOKEHHBIX paHee 3HaHUM 111 OHHBIX BO B IIOUCKE U
MPOCKTa YUUTEJEeM B Cpeie | peuieHus TEXHOJIOT Uil coope
48- yuuremo. Unity MOCTABJICHHBIX JUIS pelienus | uHpOpMaluH,
49 Jlopa6oTka, [IpencraBnenue 3aj1a4. MO3HaBaTeNIbH | paboTa B
HCTIPABIICHHE pe3yNbTATOB. bIX U rpymrme
OIIHGOK TBOPYECKUX
3a1a4
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50 | Hacrpoit IIpencraBnenue o | Ilpencrasnenue o | PasButue ymenus | Anroputmusu | PazButue Coueranue
Ka pabore OC cucrtemax OC BBICTPAaWBaTh pOBaHHOE YMEHUS o0paszHoro u
UHCTPYM Anpnpoun. Annpoun. [IOCJIEJOBATENIBHO | IUIAHUPOBAHKUE | B3AUMOJAEHCTB | JIOTHYECKOTO
€HTOB [onxirouenune CTh mpouecca 0BaTh C MBILICHUS B
Android HACTpOKa HEOOXOTUMBIX MO3HABATENbH | YUUTEIEM U mporecce
paboThI onepanuin Ol TpyZI0BOM CBEpCTHUKAMU | AEATEIBHOCTH.
JIESATENBHOCTH. | C LENIBIO
MIOJIy4EHUS U
oOMeHa
nHpopmanuen
51- | IloaroroBka IIpencraBnenue o | Ilpumenenue Passurne ymenus | BupryansHoe | PasBurue [IposiBnenue
53 | mpoekTa s pabote
3ammycKa [Tonxkimrouenune MOJIy4YEHHBIX OCYIIECTBIISATh u YMEHUS TEXHHUKO-
. 3HAHWU B JENCTBUS 110 HaTypHOE AQHAIN3UPOBAT | TEXHOJOTUYECKOT
Hpocrerimee MIPaKTUYECKON peanuzanuu MOJIETUPOBAaHU | b CUTYallMIO U | O MBILUICHUS NIPU
TIPOTPAMMHUPOBAHNC| 11oqrenpHOCTH IUTaHA, IpUJarasg | € TEXHUYECKUX | CAMOCTOATENb | OpPraHU3alun
#;(ﬁiim yCUIIUS 114 00BEKTOB HO HaXxOJUTh CBOEH
IIPEOAOICHUS OTBETHI HA JEATEIBHOCTH.
TPYIHOCTEN, BOIIPOCHI
nomnpasisis cels IIyTeM
npu JIOTUYECKUX
HE00X0IMMOCTH, paccyxaeHui

€CJIU pe3yJbTaT
HE JIOCTUTHYT

22




54- | Coopka u [IpencraBnenue o | 3HaHUE Pazutue ymenust | [lnanupoBanue | PazButue [IposiBnenue
56 | 3amyck 0ecIpOBOIHBIX OCHOBHBIX BBICTPANBATh TEXHOJIOTUYEC | YMEHHMS I103HABATENbHBIX
NPUIOKESHUS BUAaX COCUHEHUS | TIOHSTHIA, NOCJIE0BATEIBHO | KOTO Ipolecca | B3aUMOJAEHUCTB | MHTEPECOB U
YCTPOMCTBA € CBSI3aHHBIX C CTb U Tpolecca OBaTh C aKTUBHOCTH B
57- | TectupoBanue KOMITBIOTEPOM. 0ecrpoBOHBIMU | HEOOXOAMMBIX pereHus YUUTENEM U TEXHOJIOTHYECKOU
58 | mpoekTa [Tonkmrouenue crocobamu ornepanuit 3a/1a4i. CBEPCTHUKAMH | NESTCIHHOCTH.
COCTMHEHUS (anroputm C EJBIO
000py0BaHUSl. NeicTBUI) IIOJTYy4YEHUS U
oOMeHa
uH(popManuen
59- | CamocrosTenbH CamocrostenbHas | Bnagenue Pazpurue ymenus | CornacoBanue | Pa3Butne PazButue
61 | as pabora TBOpYECKast crocobamu OCO3HAHHO u YMEHHUS TPYAOIOOUS U
yHammxcs 110 pa0ota yqammxcsi | Hay4HOU BBIOMPATH KOOpJMHALMSI | OCYILECTBIATh | OTBETCTBEHHOCTHU
TIpe3CHTALIH TI0 PENIeHHIO OpTaHM3aIUN Hanbonee COBMECTHOI IOCTAHOBKY 3a Ka4eCTBO
IIPOEKTOB
yueOHBIX TpyZa, 3¢ deKTuBHBIE TPYZOBOH BOIIPOCOB - cBoeH
CUTYaIHii- MIPUMEHEHHS CHOCOOBI JNEeSTENPHOCTH | MHUIMATUBHOE | JACSITEIHHOCTH,
MPOEKTOB, MOJTyYEHHBIX peleHus C IpyTUMHU COTPYIHUYECT | YMEHHUS
MPEI0KEHHBIX paHee 3HaHWH U1 | Y9eOHBIX U YYAaCTHUKAMH | BO B TIOUCKE M | TIPOSIBIIATH
YUUTENEM B cpefie | pelIeHHs [IO3HABATENBHBIX | MIPOEKTHOM cbope BHUMATEJIBHOCTb,
Scratch.PoGor. ¢ MOCTABJIEHHBIX 3azady, KOMaH/Ibl. uH(pOpMalliY, | HACTOWYUBOCTD,
UCTIOJIb30BaHUEM 3ajau. u3J1araTb MbICIIH UCTOJb30BaTh | LIEJeYCTPEeMIICHH
HECKOJIBKUX B YETKOM pedb B OCTb,
JATYUKOB. JIOTUYECKON nporuecce IIPE0/I0JIEBATh
[TpencraBienue 1oCJe10BaTeNb- aHanmu3a TPYIHOCTH
pe3yIbTaToB HOCTH, MIPOICTIAHHOM
paboTHl KOMaH/IbI. OTCTaWBaTh CBOIO paboThI
IIpoexTt
TOYKY 3pEHHUS
62- | CamocrosTenb CamocrodarensHas | Bianenue Pa3Butne ymenus | CorsacoBanue | PazBurue Passurue
64 | nas TBOpYECKas criocobamu OCO3HAHHO u YMEHUS TPYIOJIFOOUS 1
TBOpYECKas paboTta yqammxcsi | Hay4HOU BBIOUPATH KOOpJAMHAIMS | CTaBUThH OTBETCTBEHHOCTH
paboTa 0 PELICHUIO OpraHu3aluu HaunOoiee COBMECTHOM BOIIPOCHI, 3a KauyecTBO
yyaumxcs yueOHBIX TpyAa, 3 peKTHBHBIE TPYAOBOM oOpamarbcs 3a | CBOEH
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CUTYaIHii- MIPUMEHEHUS CIIOCOOBI JIeSITEILHOCTA | TIOMOIIIBIO, JeSITCTbHOCTH,
MIPOCKTOB, MTOTYYEHHBIX pemieHus C IPYTUMH bopmynu- yMEHUS
MPEAJIOKEHHBIX paHee 3HAHUH IS | YIeOHBIX U y4acTHUKaMU | POBaTh CBOH MIPOSIBIISATH
YYHUTEJIEM B Cpeie | pelIeHus MO3HABATEJIBHBIX | MPOEKTHOU 3aTPYAHCHUS, | BHUMATEIHHOCTD,
Scratch.PoOor. ¢ IIOCTABJICHHBIX 3aj1ad4, KOMAaH/IbI. HCKaTh HACTOMYHMBOCTb,
HCIIOJIb30BaHHEM 3a1a4. M3JIaraTh MbICIH COBMECTHEIC LeJIeyCTPEMIIEHH
HECKOJIBKHX B UETKOMU MyTH PEIICHUS | OCTh,
JIATUYHUKOB. JIOTUYECKOU MPeo010JIeBaTh
[IpencraBnenue ITOCJIe/IOBATEIb- TPYIHOCTH
pe3yNbTaTOB HOCTH,
paboTHl KOMaH/IbI. OTCTaWBaTh CBOIO
TOYKY 3pCHUS
65- | IlonBenenue IIpencraBnenue u | Bnanenue Pa3Butne ymenus | CornacoBanue | Pazurue Passurne
68 | uroros 3ammTa criocobamMu HCIIOJIb30BaTh u YMEHUS TPYIOJIFOOUS 1
WHIAVBUIYIBHBIX | HAYIHOUH peyb IS KOOPJMHAIMS | B3aUMOJICHCTB | OTBETCTBEHHOCTH
1 KOJIJICKTUBHBIX OpraHHu3aIuu perynsnuu COBMECTHOI OBaTh C 3a Ka4eCTBO
IIPOECKTOB. TpyAa, CBOErO JICUCTBUS | TPYAOBOMU YUYUTEIEM U cBOeH
00001meHus NESATEIbHOCTH | CBEPCTHUKAMH | JAESTEIBHOCTH.
pe3yIbTaTOB. C IpyTUMHU C IIETIbIO
YYaCTHUKAMU | TIONyYeHUS U
MIPOEKTHOM obmeHa
KOMAaH/IbI. uH(popManuen
YmMmenne
MpEeACTaBIATh
pe3yIbTATHI
eI TEIIbHOCTH.
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3ak/iloueHue

JIeCTBUTENbHO, HCIIOJIb30BAHUE BHUPTYaJbHOW PEAJbHOCTH OTKPHIBAET MHOIO  HOBBIX
BO3MOYKHOCTEH B 00yueHUH M 00Opa30BaHUU, KOTOPBIE CIHUIIKOM CJIOXHBI, 3aTPAaTHBI 110 BPEMEHH WU
JIOpOrY TpHU TPAJULMOHHBIX IOJIXO0JAaX, €CIM HE BCE OJHOBPEMEHHO. XOUYETCS OTMETHUTh IIECTh
OCHOBHBIX JIOCTOMHCTB MNPHUMEHEHMsS BUPTYaJbHOM pEaJbHOCTH B OOpa30BaHMM 3TO: HAIJISIIHOCTS,
0€30MacHOCTb, BOBJIEUEHUE, OKYCUPOBKA, BUPTYaIbHbIE YPOKHU U MPOEKTHAS J€ATEIbHOCTb.

BupTtyanbpHble TEXHOJIOIMH NpEJIaraloT MHTEPECHBIE BOZMOXKHOCTH JJIS IIEPEIaui SMIUPUUECKOTO
MaTtepuaia. B qaHHOM cityyae kinaccuueckuil popmaT 00y4eHHs HE MCKa)KaeTcsl, TaK KaK KaXKIbli ypok
JONONHACTCA S5—/-MHUHYTHBIM MOTpY)XeHHeM. MoeT OBbITh HCIONB30BaH CLEHAPUH, MPU KOTOPOM
BUPTYaJIbHBIN YPOK JEITUTCS Ha HECKOJBKO CIIEH, KOTOPhIE BKIIIOUAIOTCSA B HY)KHbIE MOMEHTHI 3aHSTHSL.
Jlexmust ocTaercs, Kak U Mpexkae, CTPYKTYPOOoOpa3yIoIMM 3IEeMEHTOM ypoka. Takoil ¢popmar no3posusier
MOJIEPHU3UPOBATh YPOK, BOBJIEYb YYEHHMKOB B YYEOHbIM Mpolecc, HarsAHO WUIIOCTPUPOBATh U
3aKpENUTh MaTepUal.

Ilpn Hanuuum OOCTOATENBCTB, MELIAIOIIUX IOCEIATh 3aHATHS, YYEHUK MOXKET [JesaThb 3TO
ynaneHHo. s 3Toro kiacc JoJbKeH ObITh 000pyI0BaH KaMepoul A CheMKH Buaeo B ¢opmare 360-
I'pajycoB ¢ BO3MOKHOCTBIO TPAHCIIALIMU BUJEO B PEKUME PEATbHOIO BPEMEHU. Y YEHHKH, ITOCELIAt0IIne
YPOK JUCTAHIIMOHHO, CMOT'YT Ha0II01aTh IPOUCXOAIIee B KJacce OT MEPBOTo JHIa (HampuMmep, MpsiMo
CO CBOET0 MECTa), BUIETh CBOMX OJIHOKJIACCHUKOB, OOLIAThCA C MpernojaBaTeieM U NPUHUMATh y4yacTHe
B COBMECTHBIX YPOKax.

TexHomoTHsI BUPTYAIbHOW PEabHOCTH — HE TOJIBKO 3 ()EKTUBHBIN, HO U YBIEKATEIbHBIN CTIOCO0
OXKHBHTH IIpo1iecc 00pa3oBaHus
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11.

12.

13.

14.

15.

16.

17.

18.

19.

CnMcoK siuTepaTyphbl
Metonnueckne pexoMmeHmanuu Digital-mkona: ncnonb30BaHNE TEXHOJIOTHH BHUPTYaJbHON PEATbHOCTH B
NpOeKTHpPOBaHUK LU(pPoBoi oOpasoBarensHOM cpeabl / 0. A. KymikoB; MununcrepctBo oOmero u
npodeccroHabHOTO 00pazoBaHust CBeputoBcKol obnacty, ['ocynapcTBeHHOE aBTOHOMHOE 00pa3oBaTelibHOE
YUpEXACHUE JOMOJHUTENBHOrO INpodeccHoHabHOoro obOpaszoBanust CeepmioBckol obmactu  «MHCTHTYT
pasButus oopazoBanusy, Hwkaerarmbekuit prman: HTO TAOY IO CO «MPO», 2019. — 53 c.
Hudpoas mkoma: oOpa3oBaTenbHBI  mopTan  [DIeKTpoHHBIH  pecypc]. Pexum  mocryna:
http://digitalschool.su (nara o6pamenus: 20.03.2019)
Cumonernko H. Kak VR-npunoxeHns: moMorarmT JeTsIM YUUThCA: CTaThsl [DNEKTPOHHBIN pecypc]. Pexum
nocryna: https://lifehacker.ru/vr-prilozheniya-i-obuchenie/ (nara o6pamenus: 20.03.2019)
Chris Woodford. Virtual reality. Yto Takoe BHpTyaibHas pealbHOCTh: CBOWCTBA, KiIacCUBHUKAIHS,
oGopynoBaHMe: cTaThsi [DNeKTpoHHBIM pecypc]. Pexum mocryma: https://tproger.ru/translations/vr-
explained/ (nara o6pammenus: 21.03.2019)
Flight Simulator X : in Oculus Rift - Virtual Reality: Bupryansubrii ctumynsatop [DiekTpoHHbIil pecypc].
Pexxum mocryma:  https://www.youtube.com/watch?time_continue=2&v=HVdeE3qQZIw (mara
obpamenus: 21.03.2019)
Michael Wiebrands. Molecular Visualisation Tool: Bugeomartepuan [DnexkTpoHHBIH pecypc]. Pexum
noctymna: https://www.youtube.com/watch?time_continue=171&v=IhwcxOLhfyM (nara o6pamenmus:
22.03.2019)
How the da Vinci Surgical System Robot Works - Explanation & Demonstration - Christian Hospital:
BUAEOMAaTEpHa [DnexTponHsbIit pecypc] Pexum JocTyna:
https://www.youtube.com/watch?time _continue= 94&v—DL|4ImstDO (mara oOpamienus:
22.03.2019)
VR modeling for architects — ArchiSpace: Bumeomarepuan [DnexkrpouHsiii pecypc]. Pexum moctyma:
https://www.youtube.com/watch?time _continue=105&v=Jv6maQ_3p5k (nata o0OpaleHus:
22.03.2019)
Cynannknii B. BupTtyanbHas peanbHOCTh B 00pa3oBaHHU: CTaThs [DIIEKTPOHHBIN pecypc]. Pexxum gocryma:
https://vrgeek.ru/obrazovanie-v-vr/ (nata o6pamenns: 23.03.2019)
VR-nipunosxenusi, KoTopble moMoryT pedenky yuutbes: | T-mxone CMAPT [DnexTponnslil pecypc]. Pexum
noctyma: https://uaitsmart.com/vr-i-obrazovanie-detej (nara o6pamenus: 23.03.2019)
Google Expeditions: MPUIIOKEHUE [DnexTpoHHbIit pecypc]. Pesxum JOCTYyTIa:
https://play.google.com/store/apps/details?id=com.google.vr.expeditions&hl=ru (mata o6pamenns:
23.03.2019)
Kak mpoBoauTh rpynmoBbie BUAEOTYpHI B puioxeHnn Google Expeditions: HHCTPYKIHUS K IPHIIOKCHUIO
[DmexkTpOHHBIH pecypc]. Pexnm JIOCTYyTIa:
https://support.google.com/edu/expeditions/answer/6335098?co=GENIE.Platform%3DAndroid&h
I=ru (nara o6pamenus: 23.03.2019)
MEL  Chemistry  VR: OpwiIOKeHHe  [DIEeKTpOHHBIM  pecypc].  Pexum  gocryma:
https://play.google.com/store/apps/details?id=com.melscience.melchemistryvr (mara o6pamenus:
23.03.2019)
Tilt Brush: npunoxenne [Dnekrponnsiii pecypc]. Pexxum mocryma: https://www.tiltbrush.com (nara
obpamenus: 23.03.2019)
InMind: MIPUIIOKEHUE [OnexTpoHHBIN pecypc]. Pexum JIOCTyIa:
https://play.google.com/store/apps/details?id=com.nivalvr.inmind (nara o6pamenus: 23.03.2019)
InCell: IIPUIIOKECHHE [OnexTpoHHbII pecypc]. Pexum JIOCTyIa:
https://play.google.com/store/apps/details?id=com.nivalvr.incell (nara o6pamenns: 23.03.2019)
Apollo 11 VR: MPUIIOKEHUE [DnekTpoHHbI# pecype]. Pesxum JOCTyTIa:
https://play.google.com/store/apps/details?id=com.ThomasKole.Apollo15VR  (mara o6pamenus:
23.03.2019)

Titans of Space VR: TPUIIOKEHUE [Onekrponnsiit  pecypc]. Pexwm  mocryma:
https://play.google.com/store/apps/details?id=com.drashvr.titansofspacecbh ~ (mara  oGpamenus:
23.03.2019)

[MogpoOHast MHCTPYKIMS HA OYKH BUPTYAIBHOW PEANIbHOCTH: BHIEOMaTepuan [DIIEKTPOHHBIH pecypc].
Pexum poctyma: https://www.youtube.com/watch?time_continue=35&v=PeQJe3SWae4  (nara
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obpamienus: 23.03.2019)
Inside the Arctic in 360° Bugeomarepman [DnekTpoHHBIH pecypc]. Pexum  mocryma:
https://www.youtube.com/watch?v=MVbOg8YEe28 (nara obpamenus: 24.03.2019)

Beyond the Map: BHJEeOMaTepHan [ DIeKTPOHHBIN pecypc]. Pexum JIOCTyIa:
https://www.youtube.com/watch?time_continue=1&v=GsUali5QQ0g (mata  oOpameHus:
24.03.2019)

[lyTemectBme Ha JOHO OKeaHa: BHaeoMaTepwan [DJeKTpoHHBIM pecypc]. Pexum gocryma:

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

Brachiosaurus / Giraffatitan — Back to Life in Virtual Reality: Buneomarepuan [Dnextponnsiii pecypc].
Pexxum pocryma: https://artsandculture.google.com/asset/ TgGLCORKKKG6I9Q (mara oGpamenus:
24.03.2019)

Seeking Pluto’s  Frigid Heart: Bumeomarepman [DnekTpoHHBIA  pecypc]. Pexum  mocryma:
https://www.youtube.com/watch?v=jIXQXGTI_mo (nara o6pamenus: 24.03.2019)

Gorillas in the Congo: A Jump VR Video: Bumgeomarepuan [DnekTpoHHbIA pecypc]. Pexum mocryma:
https://www.youtube.com/watch?time_continue=2&v=LMomKItluWA (nara o0OpaleHus:
24.03.2019)

Great White Sharks 360 Video: Buacomarepuan [DiekTpoHHBIM pecype]. Pexum gocryma:
https://www.youtube.com/watch?time_continue=1&v=HNOT fel 27Y (nara oOpaleHus:
24.03.2019)

Tl'ocynapcTBenHblil Opmutax, Yacel "[laBnun": Buaeomarepuan [OneKTpoHHBIN pecypc]. Pexum mocryna:
https://www.youtube.com/watch?time_continue=2&v=5bOkIdRKYuq (nara o6pamenus: 24.03.2019)
KoHncnekt ypoka. Ypok— myTelecTBHE IO COMHEYHOM CUCTEME C MPUMEHEHUEM NPUJIOKEHHS BUPTYalbHOU
peanshoctu Titans of Space VR (acrponomus 6 kmacc) [DnekTpoHHblii pecypc]. Pexum gocryma:
http://uchitelya.com/georgrafiya/88413-urok-puteshestvie-solnechnaya-sistema-i-planety-
solnechnoy-sistemy-6-klass.html (nara o6pamenns: 24.03.2019)

Koncnekr ypoka. Ypok - myTemiecTBue IO [bIXaTeNbHOW CHUCTEME C MPUMEHEHHEM ITaHOPaMHBIX
nzo0paxennii npunoxenns Google Expeditions (6momorus 8 kmacc) [DnexTponHsii pecype]. Pexum
JIOCTyTIA:

https://oTkpbITEIAYPOK.pd/cTaTEN/591895/ (nara obpamenus: 24.03.2019)

Koncnext ypoka. Ypok - mytemectBrue «ByiakaHbDy ¢ IpIMEHEHHEM TexHoJoruH Buzeo 360 (reorpadus 6
KJacc) [DnexTpoHHsI pecypce]. Pexxum mocryma:
https://multiurok.ru/files/otkrytyi-urok-po-ghieoghrafii-v-6-klassie-vulkany.html (mara oGpamenns:
24.03.2019)

N3Bepxenne BYJIKaHA: BHUJICOMaTEpHAI [DmeKTpOHHBIH pecypc]. Pexnm JOCTYTIA:
https://www.youtube.com/watch?time_continue=122&v=1rXyGAYySHTA  (mara  oGparenus:
24.03.2019)

Bynkan  KmroueBckas  Comka:  Bugeomarepuan  [DJIEKTpoHHBIM — pecypc]. Pexum  mocryma:
https://www.youtube.com/watch?v=dhOMtP7202Y (nara o6pamenus: 24.03.2019)

JonuHa I'eiizepos: BUZEOMaTeEpHUAl [DnexTpoHHbIH pecypcl. Pexum JoCTyIa:
https://www.youtube.com/watch?v=QScwYVKEU_Y. (nara oopamenus: 24.03.2019)

VYpok pu3uKH B paguoTEeXHHYECKOM KOJUIeDKe: BUIeoMaTepHral [ DNeKTpoHHbIH pecypc]. Pexum nocryma:
https://www.youtube.com/watch?v=tTRpTZ2NEdO (nara o6parmenus: 24.03.2019)

VYpok actpoHOMHH B 4 Ki1acce C HCHOJIb30BAaHHMEM OYKOB BHPTYaJbHOW pEalbHOCTH: BUAEOMAaTepHal
[DnexTponnbiit pecypc]. Pexum mocryma: https://www.youtube.com/watch?v=kyUyfDfPHgk&t=69s
(marta obpamenus: 24.03.2019)

Introducing CoSpaces: BHIEOMaTEPHAIT [DnexTpoHHBIH pecypcl]. Pexnm JIOCTYyTIa:
https://www.youtube.com/watch?v=ZU9ZfUNUO0t0 (nara o6pamenus: 24.03.2019)

Make VR and AR in the classroom: wuncTpykims [DnextponHbiii pecypc]. Pexum nocryma:
https://cospaces.io/edu/CoSpacesEdu-Marketing-Brochure.pdf (nara o6pamenus: 24.03.2019)
Tanepes CoSpaces [DnekTponHsbli pecypc]. Pexum mocryma: https://edu.cospaces.io/Universe (mara
obpamenus: 25.03.2019)

CoSpaces Virtual Reality basics Tutorial: Bumeomarepman [DmexTpoHHBI pecypc]. Pexum mocryra:
https://www.youtube.com/watch?v=MVIcORMDKkbo&t=214s (nara o6pamenus: 25.03.2019)

Getting Started with CoSpaces Edu: Bumeomarepman [DnextponHblii pecypc]. Pexum mocryma:
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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Tecta mo Teme «lIpm3Hakm paBEeHCTBA TPEYTOIBHUKOBY» [DIEKTpOHHBIM pecypce]. Pexum mocryma:
https://testedu.ru/test/matematika/7-klass/priznaki-ravenstva-treugolnikov-3.html (nara o6pamenns:
25.03.2019)

[porpamma Unity [Dnextponnsiii pecype]. Pexum mocryma: https://unity3d.com (mara oGpamenwus:
25.03.2019)

Caiir Unity Store [Dnexrponnsiii pecypc]. Pexum mocryna: https://store.unity.com/ru (nara o6paienmus:
25.03.2019)

Cardboard SDK  mms  Unity: npuioxkenume  [DnekTpoHHBI — pecypc]:  Pexxum  jmocryma:
https://github.com/gsssrao/gdg-codelab-vr-ar/blob/master/CardboardSDKForUnity.unitypackage
(mata o6pamenus: 25.03.2019)

Hactpoiika nBmxeHns kaMepsl BUPTyalbHOW pealbHOCTH: BUAeoMaTepuan [DIeKTpOHHBIN pecypc]. Pexxum
nocryma: https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5C (nara obpamuienus:
25.03.2019)

Cosznmanne Urpsl TaOUPUHT C BUPTYaIbHOU peanbHOCTHI0 HAa Unity: BuzieomaTepuain [ 1IeKTpOHHBIH pecypc].
Pexxum goctyma:  https://www.youtube.com/watch?time _continue=558&v=Ilehd4 wZens (mara
obpamenwus: 25.03.2019)

Hactpoiika ynparmstomero ayda CardboardReticle: Buaeomarepuan [DiekTpoHHbIH pecypc]. Pexum
nocryma: https://www.youtube.com/watch?time_continue=1&v=1bGXS-PLC5c (nara obpamuienus:
25.03.2019)

Java Development Kit (DK): npunoxenue [DnektponHsii pecypc]. Pexum jpocryma:
https://www.oracle.com/technetwork/java/javase/downloads/index.html (naTa o0OpaleHus:
25.03.2019)

Android SDK: MIPUIIOKEHUE [DrexTponHbIit pecypc]. Pexxum JIOCTyIIa:
https://developer.android.com/studio/index.html#downloads (nara o6pamenus: 25.03.2019)
Hactpoiika ~ Android SDK: WHCTPYKIIHS [DneKTpoHHBI  pecypc]. Pexum JOCTYyTIA!
https://metanit.com/java/android/1.7.php (nara o6pamenus: 25.03.2019)

PakoBa M. IIpoekt «Buneo 360» mo3BosieT pacputh (HopMaThl IPOBECHUST YPOKOB B IIIKOJIE: CTAThS B
rasere «Bonbinas Mocksa» [Dnektponnsiii pecype]. Pexum nocryna: https://school.moscow/news/183
(mata oOpamenus: 25.03.2019)

http://MmuHoOpHayku.pd/nokymenTsl/543 - caidlT MuHucTepcTBa 00pa3oBaHUS W HAYKU
Poccuiickoit @enepanun/denepaibHble rocyaapcTBEHHbIE 00pa30BaTeNIbHbIE CTAHIAPTHI
http://wiki.scratchduino.ru/wiki - oOmmpHBII pecypc MO HCIOJIB30BAHUIO POOOIIATHOPMEI

ScratchDuino. CoaepXuT TEXHUYECKYIO JTIOKYMEHTAIIMIO MPOEKTa, CTaThU MO COOpKE M HaJajkKe
CUCTCMBEI.

http://dbroc-urpa.pd/ - CalT TOCBSAIIEH BOITpOCaM KOHCTPYMPOBaHHS U
po6otorexnuku mo ®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/

IlpunoxxeHue 1. AHKeTa AJis1 06y4alOLIUXCS MO pe3yIbTaTaM 0CBOEHHUSA NPOrpaMMbl

beutn mu Bel panee 3HaKOMEBI ¢ KakOH-1100 na HeT
nporpammon? Ecim - na, Hanumure Ha3BaHue?

Jlerxo nu Bam Obu10 OCcBanBaTh Mporpammy? aa HeT

[TonpaBusock 11 Bam paboTtaTs B iporpamme, na HeT
C03/1aBaTh TPEXMEPHBIE MOJIETH OOHEKTOB?

Kakune nHCTpyMEHTBI IPOrpaMMBbl OKa3aIucCh
CaMBIMHU CJI0KHBIMU B OCBOCHUU?

Onenure no narubamibHON mKaie Bammu ycnexu B
OCBOEHUU IPOTPaMMBI 1 2 3 4 5

Kak Br1 nymaere, kakue npodeccun COBpeMEHHOTO
MUpa TpeOYIOT BlIaIeHUs] TEXHUKU BUPTYaIbHOM
peaNTbHOCTH?

Xotenu Ob1 Bl pogomkuUTh yriy0IeHHOE OCBOSHUE na HeT
porpaMm Ha
6oJiee BBICOKOM ypOBHE?

Xotenu 6b1 Bl yyacTBOBaTh B KOHKypcax Mo aa HeT
BUPTYaJIbHOU Tpaduke?

Yro 6b1 Bel MOrM npeyioKUTh JUIs OBBIIIEHUS
KauyecTBa YCBOCHMSI IPOTrPaMMBbl?




IIpunoxenue 2

JIHeBHUK MeJarorn4ecKux Ha0IroaeHui

OO6yuaromumiics
[Iporpamma
I'pynna I'on 00yuenus
CamopazBurtne
Bpemennon Pesko Helitpansnas PannonansHOE CaMOKpUTHYHOCT
cpes OTpULIATEIILHOE CTENIEHb OTHOULIEHUE K b
(mata) OTHOIIIEHUE K KPUTHKE
KpUTHKE (OOUIBI, (TOTOBHOCTH
CIIOp, HEMIPUATHE IIPUHSTH COBET,
OLICHKH TeJlarora) 3aMe4yaHue, OLEHKY

rearora)

OnbIT TBOPYECKOMH 1€ATEJIbHOCTH
XHHUKA UCIIOJIHECHUS [Tonpaxanue Kommmusinus HNmnposusanus
paboThI

Hata

BapuaHTb! OLIEHOK:
HEYJOBJIETBOPUTEIIBHO 1
YIIOBJIETBOPUTEILHO 2
Ka4yeCTBEHHO 3
3aBEPILIEHHOCTH pe3yibTarta 4
Oe3ynpedHo 5
OnpIT 3MOIHOHAIbHO-IIEHHOCTHBIX OTHOIICH Uil

OMMYHUKATUBHBIE 3amuTHas ConepxarenbH | PaBHompaBHoe | OT3BIBUMBOCTS,
yMEHUs peaKmus oe o0IIeHne o0I1IeHHE CONEpeKMBAHUE,
ITOMOIIIb
Hata

BapuaHTb! O11€HOK:
HeraTuBHbIE POopMbI 00meHHs 0
oTCyTCTBHUE 1
HU3KUHI YpOBEHbH 2
CpPEeIHHI YPOBEHb 3
BBICOKHH ypoBeHb 4
MO3UTHUBHOE JIUJEPCTBO 5



