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1.1ITIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma «TexHOIOrUM HACTOAIIETO U OYIYIIETO» pa3padoTaHa ¢ yUEeTOM:

o ®denepanpHoro 3akoHa P® ot 29.12.2012 r. Ne 273 «O06 o6pazoBannu B Poccuiickoit denepanumny;

o [Ipukaza MO u Hayku PO ot 29 aBrycta 2013 1. Ne 1008 «O06 yTBep > AcHIHN TOPSAIKAa OPTaHU3AINHN ¥ OCYIIECTBICHHS 00pa-
30BaTEIILHOM NESITEIEHOCTH IO JOTIOJHUTEIHHBIM 00IIE00Pa30BaTEIHHBIM ITPOTPAMMaM;

o «CaHHUTapHO-3MHUIEMUOTIOTHIECKUX TPEOOBAaHUH K YCTPONCTBY, COJEPIKAHUIO M OPTaHU3aIlMN PeKUMa paboThl 00pa3oBa-
TEJIbHBIX OpPraHU3AINNA TOTOTHUTEIHLHOTO 00pa30BaHus JETEi», YTBEPKICHHBIX IOCTAaHOBJICHUEM [ TaBHOTO TrOCy1apCTBEH-
Horo canuTtapHoro Bpaua P® ot 04.07.2014 Ne 41;

e MeToanueckux peKOMEH AN M0 MPOEKTUPOBAHUIO JOTIOTHUTENBHBIX OOIIEPA3BUBAIOIINX TPOTPAMM, HAITPABICHHBIX
nucbMoM MunoOpHayku Poccun ot 18.11.2015 Ne 09-3242;

e [lpukaza Munuctepcra npocsemieHuss PO ot 09.11.2018 Ne 196 «O6 ytBepxaenuu [lopsinka opranu3anuy oCyecTBICHUS
00pa3oBaTeNbHON AEATEIBHOCTH MO JOMOJHUTEIBHBIM 00111€00pa30BaTEeIbHBIM MPOTPaMMaM»; MyHULIUTAIBHBIX TPABOBBIX
aKTOB.

HanpaBjieHHOCTH IIPOrPaMMbI

HanpagiieHHOCTB porpaMMsl - TEXHUYECKASL.

AKTYAJbLHOCTL NPOTrPaAMMBI

AKTYanbHOCTh M HEOOXOJIUMOCTh Pa3pabOTKH JaHHON MporpaMMbl 0OYCIIOBIIEHA OBICTPBIM Pa3BUTUEM TEXHOJOTUN BUPTYaAJIbHON U
JOTMOJHEHHOU peanbHoCcTH, 3D MoaenupoBanus, BIIJIA (6ecniniioTHbIE JeTaTENbHBIC aNllIapaThl) U UX AKTUBHBIM MPUMEHEHUEM B
00pa3oBaHUM U BO BCEX 00JACTSIX MHXKEHEPUU U TexHOJoruu. OCHOBHOM Ueeil HCTIOIb30BaHMS BUPTYAIBHOM U TOTIOJHEHHOM pe-

aJIbHOCTH SIBJISIETCS] PACILIMPEHUE BO3MOKHOCTEN B3aUMOJECHUCTBUS YEIIOBEKA C OKPYKAKOILIEH CPEIOM.

HoBu3Ha nporpaMmmbI




HoBu3Ha nporpaMmsl 3aK/IH04a€TCs B TOM, YTO OCBOEHUE TEXHOJOTUH JONOJHEHHON U BUPTYaJIbHOM peaJbHOCTH IPOU3BOAUTCS B
KOHTEKCTE MPOEKTHO-UCCIEOBATENLCKON 1 MPOSKTHO-MIPOAYKTUBHOM IEATEILHOCTH, B X0/I€ Peau3allii KOTOPOr o0ydaronuecs
AKTYaJTM3UPYIOT U MOJTy4YaT 3HAHHUS B 00JIACTU TaKUX JUCIUILTHHAX, KaK: MaTeMaTuka, pu3uka, mporpaMMUpOBaHKe, Tu3aitH 1 3d

MOJICIIMPOBAHHC.

OTJan4YuTeILHBbIE 0COO0CHHOCTH NMPOTrPAMMBI

‘—Iepea 3HAaKOMCTBO C TCXHOJIOTHAMM CO3AaHMA COOCTBEHHBIX YCTpOﬁCTB u p33pa6OTKH HpI/IJ'IO)KGHI/Iﬁ 6y,ZIYT Pa3BUBATLCA UCCIICIO-

BAaTCJIbCKUC, MHIKCHCPHBIC U ITPOCKTHBIC KOMIICTCHIINH O6yan-OHII/IXC5I.

ApecaTt mporpaMMbl

[Tporpamma paccunrtana juist neret 11 — 17 ner. XapakrepHoil 0COOEHHOCTBIO TaHHOTO BO3PACTa SIBJIIETCA CTPEMIIEHHE K CaMO00-
Pa30BaHUIO U CAMOBOCIUTAHHUIO, MTOJIHASL OTIPEACIEHHOCTh CKJIOHHOCTEH U MPO(eCCHOHANIBHBIX HHTEPECOB. DTO BO3PACT UHTEHCHUB-

HOTO B3pocienus. Ha 3aHsATusAX npucyTcTBYeT (hopMa cBOOOAHOIO OOILIEHHUS IETEN, UTO CIOCOOCTBYET O0jiee ObICTPOMY OOYUEHHIO.

Cpok peaJin3anyi NporpaMMbl ¥ 00LeM VUEOHBIX YaCOB

68 yacoB B roj, 1 pa3 B HeACNIO 10 2 Yaca.

dDopMBbI 00VUECHUS U PEKAM 3aHATHN

3aHATHS TI0 POTPAMME HOCSIT IPEUMYIIECTBEHHO TIPAKTUICCKUN XapaKTep, JTUITh HEOOIbIIasi 4acTh MPOBOJIUTCA B (popMe JIEKITUH,

6606)]. B NNepuoJ KaHUKYJI NI OTCYTCTBHA JICTGP'I IMPUMCHAIOTCA TUCTAHIWMOHHLBIC 06p8.30BaT€J'IBHBIX TCXHOJIOTHMH.



HeJanb ¥ 32124 JONOJHUTEILHOW 00Pa30BaATEILHON MPOTrPAMMBI

OcHOBHasI_LIeJIb POrpaMMbl - (GOPMUPOBAHKE 3HAHUI U HABBIKOB 00YYAIOIIMXCS B 001aCTH HU(PPOBBIX TEXHOJIOTHI U B 001aCTH

IIPUMEHEHUS BUPTYaJIbHOM U JOTOJHEHHON PEAIIBHOCTH

3agaun

1 ®opmupoBaHHe y y4aluxcs yMEHUI 1 HaBBIKOB MO IPOrPaMMHUPOBAHUIO, MOJICTHUPOBAHUIO U IPOESKTUPOBAHUIO;

2 Pa3BuTHE KOHCTPYKTOPCKOTO MBILUIEHUS CPEJICTBAMU BUPTYaIbHON U IONOJHEHHON PEaIbHOCTH; OOy4YE€HHE YMEHUIO CheMKHU
¥ MOHTUpPOBaHUs BUAeO 360 rpaaycos;

CucremMaTU3upOBaHUE 3HAaHUH B 00JIaCTH BUPTYAJIbHON U IOIOJHEHHON pPeaJbHOCTH;

OOyuenue padote ¢ 3D npuHTEpOM;

OOyuenue paboTe ¢ BBICOKOTEXHOJIOTHYHBIMU YCTPONCTBAMU;

OOyuenue 6a30BbIM HaBbIKaM pa3pabO0TKH MPUIIOKEHUS B 007aCTH BUPTYATHHOM U JOTIOJTHEHHOUW peaabHOCTH;

~N o o1~ W

OOyuenue HaBbIKaM 3DMozaennpoBaHusi, TPOrpaMMUPOBAHMS, pa3padOTKU COOCTBEHHBX YCTPOUCTB.



Coaep:xkanue mporpaMMbl

Ne HaunMeHoBaHue TeMbl Teopus NPaKTUKa
1 Uctopust VR. OcHoBHBIE OHATHA. Pemae- | 3HAKOMCTBO ¢ OCHOBHBIMU MTOHSITHU-
MBI€ 3a/1a4H. SIMH.
2 3HaKOMCTBO C YCTPOMCTBAMU BUPTYalbHON | 3HAKOMCTBO C yCTPONUCTBAMHU BHP- TecTupoBanue CynecTBYOIINX
PEaTbHOCTH U MOMYJISIPHBIMU MPUIIOKEHHS- | TyaJTbHON pealbHOCTH U HOIYJISIP- VR-yCcTpOIiCcTB, yCTaHOBKA IMPU-
MU HBIMH TIPUIIOKCHHUSIMHU. JIO’)KCHUM, BBISBIICHHE KITFOUEBBIX
XapaKTEPUCTHUK B XOJI€ UCIIOJIb-
30BaHUs NPUIIOKEHUN.
3 O6yuenue 3D moaenupoBanuto. O03o0p cy- | O6yuenue 3D-mMonenupoBaHHUIO. OO6yuenue azam NPOCKTUPOBAHUS
HIECTBYIOMIUX MIAaTGHOPM JI71st TpoeKTHpoBa- | O030p CyIIECTBYIOMIUX TIATHOPM npoctbix 3Do6bekToB. [TosTan-
HUSL. JUTSI IPOSKTUPOBAHUS. Hast IEMOHCTPAIIHS CO3/TaHUS
rpauuecKux MPUMUTHUBOB.
4 Coznanue 3D Mojenel U ClieH 19 BUPTY- CamocTosiTenpHas padoTa 1mo co-
albHOM peaNbHOCTH 3IaHUIO NMPOCTHIX 3DMonenen.
Co3nanue JoKauuil 1t IpuMe-
HEHUS B BUPTYaJIbHOU peabHO-
CTH.
3) Coznanre 0ObEeKTOB JIJIsl B3aUMOJICUCTBUS B | 3HAKOMCTBO ¢ ¢u3nueckumMu o0bek- | Co3gaHue mpoCcThiX 00bEKTOB

BUPTYAJIbHON PEAIIBHOCTHU.

TaMH.

IUIS1 B3aUMOJEHCTBUSI B BUPTY-




allbHOM pP€alIbHOCTHU

6 OOyueHue co3jaHUI0 TaHOPaM U TaHopaM- | [IpuHIuMIBI co3anns naHOpaMHBIX | TeXHOJIOruM co3qaHus
HBIX BUJIe0. O030p mporpamm Jis aHo- dbotorpaduit u Bugeo.. [lpunnuner | .M3ydeHue nporpaMm MOHTaxa
PaMHOM ChEMKHU. paboThl TAHOPAMHOT'O BHUJIEO. BU/ICO.
7 [Tanopamuas cremka. Peanuzammst metogoB | OOcyxaeHne u coctaBienue miana | Cremka gororpaduii u Bumeo
CO3JaHUs TAaHOPaM. peanu3anuy CbEMKH. 360", CreMKa CIICHUYECKOTO I1a-
HOPaMHOTO BH/JICO.
8 Hcnonb3oBaHre MaHopaM Kak CIEH JJIsI OO0cyxeHue BO3MOXKHOCTH nepeHo- | Co3aaHue ClieHbl Ha OCHOBE Ta-
BUPTYaJIbHON PEAIbHOCTH. ca maHopaMHbIX QoTtorpaduii s HOpPAMBI.
MCIIOJIb30BaHUs B MPUIIOKEHUAX
BUPTYaJIbHOU PEATBHOCTH.
9 0O0630p BO3MOKHOCTEHN JJI CAMOCTOSITEb- 0630p mnomanku Google
HOTro co3faHusi VR ycTpoicTs. Cardboard kax 0CHOBBI JUIsI TPO-
EeKTUpOBaHUsl VRyCTpOUCTB.
10 Uctopust AR. OcHoBHble oHATHS. Pemae- | Mctopust Texnonoruu. Mcropus

MBI€ 3aJa4H.

ycTpoicTB. BBenaenue B nmpobiema-
THUKY. 3HAKOMCTBO C OCHOBHBIMU
noHstusiMu. O603penue cdep npu-
MEHEHHUS TEXHOJIOTUHU. 3HAKOMCTBO C

BO3MOKHBIMHU 3ala4aMi U BapHUaH-




TaMHM UCITIOJIb30BaHUS TCXHOJIOTHH.

11 00630p ycTpotictB AR u mutatdopm aiis co- 00630p ARoukoB. TectupoBanue
31aHUs MIPUJIOKEHUH B TONIOJIHEHHOM pe- TOTOBBIX MTPUJIOKEHUIN HA OUKaX.
anbHOCTHU. TecTupoBaHNE CYHIECTBYIOIINX 0630p penakropos 3D rpaduxu
AR-nipunoxxeHuit 3ds Max, Maya, Blender,

SketchUp. BozamoxHOCTH HH-
CTpYMEHTA JOTIOJIHEHHOW peallb-
Hoctu Vuforia B pegaktope Unity
12 [IpoexTupoBanue cOOCTBEHHBIX npuioxke- | OOCyXIeHHe ¢ YICHUKaMU BO3MOXK- | BbIsiBIeHUE 3aKOHOMEPHOCTEH
Hui. OOCyXeHue NPUHIIMIIOB PEaIU3aluy. | HOCTEH co3qaHusl COOCTBEHHBIX pabOThI NPUITOKEHUI TOTIOJTHEH-
TIPUJIOKEHU . HOW peanbHOCTH. [Tonck pemie-
HUS 1711 CAMOCTOSTENIbHBIX pPa3-
paboToK

13 ITpoexktupoBanue B AR. Co3ganue npuiio- Co3snanue Mojeel B U3y4eHHBIX
YKEHHUI. penaktopax. Co3manue npocTbrx

MOOUJILHBIX MPUIIOKEHUN C
GYHKIMSIMEU TOTIOJTHEHHOH pe-
ANbHOCTH.

14 [ToaroToBKa HTOrOBOro MpoekTa: 00padboTKa O06paboTKa BEIOPAHHBIX MaTepHU-

MaTepHuaioB

aJIOB BHIOpaHHBIMA MHCTPYMEH-

TaMH.
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CTpanusi U 3aluTa

HO,Z[FOTOBKa HUTOTOBOI'O IMPOCKTA: 1EMOH-

3aBepiieHre padoThl HaJl PO-
IPaMMHBIM [IPOYKTOM. J[eMOH-

CTpalus ero padboThl

YuyeOHBIN IJIAH

Ne HanmeHnoBaHue TeMbl, pa3aesia KoauyecTBo yacoB Bcero KoHTpoJb AMarHocTuka
Teopus NpPAKTHKA

1 Uctopusa VR. OcHoBHbIe OHsTHS. Pema- | 2 2
eMBbIC 3a/1a4H.

2 3HAKOMCTBO C YCTPOWCTBaMH BUPTYyalb- | 2 3 5
HOW peajbHOCTH U MOMYJISPHBIMU TPHU-
JIO)KCHHUSIMU

3 O6yuenue 3D monenupoBannio. O630p 2 4 6
CYIIECTBYIOMIUX TIATPOPM TSI IPOSKTH-
pOBaHUS.

4 Cozpnanue 3D mogeneit u cuen st Bup- | 1 3) 6
TyaJbHOU pEaIbHOCTH

5 Co3pganne 00BEKTOB 11 B3auMoaencTeus | 1 5 6
B BUPTYaJIbHOW PEATIbHOCTH.




OOyueHue co3JaHuI0 MaHOPaM U IMaHO-
paMHbIX Busieo. O030p mporpamm Jjisi na-

HOpaMHOﬁ CBbCMKHMH.

HaHOPaMHaﬂ CbCMKa. Peanmaum{ MCTO-

0B CO3aaHUs ITaHOpaM.

Hcnonb3oBanue I[TaHOpaM KaK CICH IJIA

BUPTYaJIbHOU PEATBHOCTH.

O0630p BO3MOXKHOCTEH J1J11 CaMOCTOSI-

TEJIHOTO co34aHusl VR yCTpOUCTB.

10

Uctopust AR. OcHoBHBIE TOHATHUS. Peria-

eMBbIC 3a/1a4H.

11

00630p ycTporictB AR u rutardgopm st
CO3/IaHUA NPUIOKEHUN B JOMOJHEHHOU
peanbHOCTU. TecTupoBaHUE CYIIECTBYIO-

mux AR-mipuiioxeHui

12

[IpoekTupoBaHre COOCTBEHHBIX MPUIIO-
xeHuil. O0Cyk1eHne TPUHIIUIIOB peaju-

3alliH.

13

[TIpoexktupoBanue B AR. Co3ganue npu-

JIOKEHUH.




14 [ToaroroBka UTOrOBOTO MPOEKTA: 0Opa- 8 8
00TKa MaTepuasoB

15 [ToaroroBka UTOrOBOTO MPOEKTA: IEMOH- 2 2
CTpallvs U 3aluTa

16 Uroro: 68

JINYHOCTHBIE pe3yJabTaThbl:

I[Inanupyembie pe3yabTaThl

— 3HAaHHC aKTYaJIbHOCTHU U IICPCIICKTUB OCBOCHMUA TEXHOJIOT UM BHpTyaHBHOﬁ u I[OHOJIH@HHOﬁ PECAIbHOCTH AJIA pCIICHUS PCATIbHBIX

3a1a4;

— (hopMHpOBaHKE OTBETCTBEHHOT'O OTHOIIIEHUS K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYAIOIINXCS K CAMOPA3BUTHIO U CaMO00-

Pa30BaHMIO CPEJICTBAMH HH(POPMALIMOHHBIX TEXHOJIOTUM;

— ¢hopMHpPOBaHNE KOMMYHUKATUBHON KOMIIETEHITMU B OOIIIEHUHU U COTPYIHUYECTBE CO CBEPCTHUKAMU B TIpoliecce 00pa3oBaTesib-

HOM, y4eOHO-UCCIIeI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH;

— YCBOCHHUC IIPABHUII HHAUBUAYAJIBbHOT'O N KOJJICKTUBHOT'O 0e30I1acHOTO IMOBCACHMUA IIpU pa60Te C KOMHBIOTCpHOfI 1 MOOMJILHOM

TEXHUKOMU.

MeTanpeaMeTHbIe pe3yJbTaThl:

— ¢opmupoBaHre MTPUEMOB pabOTHI ¢ HH(MOPMAITUEH, TPEICTABICHHON B pa3inuHOi popme (Tabnuibl, TpaduKu, pUCYHKH U T. 11.),

Ha pa3anyuHbIX HOocuTesx (kauru, Uarepuer, CD, nepuoguveckue u3lanus U T. 1.);

10




— BJIAACHUC YMCHUSAMHA CaMOCTOATCIIbHO INIAHUPOBATL IIYTH JOCTHXKCHUA HGJ’ICIL/i, B TOM 4YHMCJIC N AJIbTCPHATHBHBLIC, COOTHOCUTHb CBOH

JEUCTBUS C IUTAHUPYEMBIMU PE3YIbTaTaMM, OCYLIECTBIIATh KOHTPOJIb U KOPPEKTUPOBKY ACHCTBUM B COOTBETCTBUU C U3MEHSIOIIECH-

CA CHTyauﬂeﬁ; OLOCHHUBATD IIPABUJIBHOCTDL BBIITOJIHCHUA y‘I€6HI)IX 3ajJa4,

— Pa3BUTHC KOMMYHHUKATUBHBIX YMCHHfI H OBJIaACHUEC OIIBITOM MEKJIUYHOCTHOM KOMMYHHKalINH (BeI[eHI/Ie AUCKYCCHU, pa60Ta B

rpynmnax, BRICTYINIEHUE C COOOIICHUSIMH U T. II.).

IIpeamMeTHbIE pe3yabTAThI:

— OBJIaACHUC 0a30BBIMH ITOHSATHSIMH BHpTyaHBHOﬁ )51 I[OHOHHCHHOﬁ PCAIIbHOCTH;

— NOHMMAaHUE KOHCTPYKTUBHBIX OCOOEHHOCTEH U MPUHIUTIOB paboThl VR/AR-ycTpoiicTB;

— (hopMHpOBaHKE MOHATUH 00 OCHOBHBIX AJITOPUTMHUYECKUX KOHCTPYKIUSAX Ha sI3bIKE TporpaMmMupoBanust C#;

— (hopMHUpOBaHNE OCHOBHBIX MTPUEMOB pabOTHI B Iporpammax st pazpadbotku AR/VR npunoxennii, 3D-MoaenupoBaHusi, MOHTa-

»ka Buaeo 360°;

— yMeHHe paboTaTh ¢ TOTOBBIMH 3D-MoiensIMu, afanTUPOBaTh UX MOJT CBOM 3a7a4H, CO3/IaBaTh HECIOXKHBIC 3D-Moaemu;

— yMeHHE co3/1aBaTh coocTBeHHbIe AR/VR-puiiokeHus ¢ mMoMoIIbi0 CeUalIbHBIX IPOTPaMM M MPUIIOKEHHUH.

Kajgenaapubiii y4eOHbIN rpaduk nporpamMmMabl

Cpoku peanuzaiuu

IPOrpamMMBbl

KonnuectBo yueOHbIX

HEIEeNb

Bcero akanemmueckunx

qacCoB B I1oJ

Komn-Bo yacoB B Heaemo

Pexum 1 nponoinku-

TENHbHOCTD 3aHITUU

Bropas Henens ceHTs0-
ps - TIOCIIETHSS HeIes

Masd

34 uenenu

68

2 pa3a B Hezelnto 1o 1
aKaJeMHUYeCKOMY dYacy;

MMPpOAOJIKUTCIbHOCTD

11




oauoro 3auatus 40 mu-

HYT

MaTtepuajibHO-TeXHHYECKOE 00ecrieueHHe NPorpaMmbl

I[JBI yCl'IGIIIHOﬁ pcajin3alii IIporpaMmbl JOIIOJIHHUTCIIBHOT'O 06p330BaHI/I}I «Texnomoruu HaCTOAIIICTO U 6y,uymero» H€O6XOI[I/IMOI

e yueOHbIN KaOUHET, OPOPMIIEHHBIN B COOTBETCTBUHU € TPO(PHIIEM MPOBOAUMBIX 3aHATUN U 000PYJOBAaHHBIN B COOTBET-
CTBUU C CAHUTAPHBIMUA HOPMAMM: CTOJIBI U CTYJIbSI 11l IeAarora U 00yJaromuxcs, mkad st XpaHeHus! yueOHOM uTepa-
TYpBI U HaTJISHBIX IOCOOUH;

e TeXHHMUYECKHe cpeacTBa ooyuenus: 3D mpunTep, macTuxuH s 3D npunTepa, padouas ctanuus M2 Office PRO B

coope, HOyTOYK , BeOKamepa, MIIaHIIETHbIA KOMITbIOTEP, CMAPT(HOH , a3P030JIbHBIE KPACKH, TUH3bI 1)1 VR oukoB, (pane-

pa, Opr. CTEKJI0, CTOJSAPHBIN Kiteh [IBA, anekTpono03uk, KJIeeBOM MUCTOJIET.
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