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INOACHUTEJIBHASA 3AITMCKA

Jannas paboyast mporpamma perjaMeHTHUPYeT COJEp)KaHHe W OpPraHu3alUI0 Iporecca OO0y4eHHs I10
JOTIOTHUTEILHOU MTPOrpaMMe M COCTABJIEHA HA OCHOBE CIEAYIOUIMX HOPMAaTUBHBIX JOKYMEHTOB :
-JlononautensHas  oOmeoOpa3oBarenbHas obmiepazpuBatomas — nporpamma MKOYVY «ConoHoBckas
COII» HoBunumxuuackoro paitona (yreepskaeHa [Ipukas Ne 19/5

ot «20» anpenst 20211) u3menenus npukas Ne 28/3-OJ ot «26 » 08 2021r
- Kanennapusiii yueOnbrii rpapuk MKOVY «CononoBckas COII " HoBHYMXMHCKOTO paiioHa Ha
2022-2023 yu.rop (yrBepxxaen: [Ipuka3z ot 31.08.2022r. Ne 38/9-O/[1)
- YueOuslii mnan LlenTpa gomnonHuTeNbHOrO 00pa3oBaHusl HUGPOBOrO U 'YMaHUTAPHOTO MPOdUiIs
«Touka pocray MKOY «Cononockas COUI " HoBuumxuuckoro paiiona na 2021-2022 y4. ropg
(yrBepxaeH: ITpukas ot 31.08.2021r. Ne 29-O[1)
- [Tonoxkxenne o mWoOpsAKe pa3paboTku  O(GOpMIICHHE € YTBEPXKICHHUS JIOMOJHUTEIBHBIX
0011e00pa3oBaTeNIbHBIX 00IIEpa3BUBAIONTNX MMporpaMM yTBepkaeHa [Ipukas Ne 28/ 2 O/ ot 26.08.2021r

HanpagJjienHocTh (Mpo¢uib) NpOorpaMmMsbl TEXHUYECKOE

AKTYaJIbHOCTB: BUPTYyaJbHasl U JIOTIOJIHEHHAS PEabHOCTH — 0COOBIE TEXHOJIOTHUECKUE
HaIpaBJIEHUS, TECHO CBSI3aHHBIE C JPYTUMHU. JTU TEXHOJOTUHU BKIIIOUEHBI B CIIMCOK KJIHOYEBBIX
U OKa3bplBalOT CYIIECTBEHHOE BIMSHUE HA pa3BUTHE PHIHKOB. [IpakTuyecku [uisl Kakaou
MEPCIEKTUBHOW MO3UMLMU Oyayliero KpaiHe IoJie3Hbl OyayT 3HaHus u3 oOmactu 3D-
MOJIETIMPOBAHUs, OCHOB IIPOTPaMMHUPOBAHUs, KOMIIBIOTEPHOT'O 3PEHHUS U T. II.

CoriacHO ~ MHOTOYHMCICHHBIM  uccienoBanusiv,  VR/AR-pbIHOK  pa3BuBaeTcs
10 SKCHIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOAUMBI KOMIIETEHTHBIE CIIELUAIUCTHI.

B Xonme mpakTH4ecKMX 3aHATUH [0 NIpOrpaMMe BBOJHOIO MOIYJA oOOydaromuecs
IIO3HAKOMSATCS C BUPTY&JIbHOM, JONOJHEHHOW W CMEIIAHHOM pealbHOCTSAMH, NOWMYT HX
0COOEHHOCTH W BO3MOYKHOCTH, BBISIBIT BO3MOKHBIE CIIOCOOBI IPUMEHEHUS, a TAaKXKE OMPEACTIST
HauboJyiee WHTEpPECHbIE HaNpaBJICHUs JUIs AajJbHEUIIEro yriayOJieHus, mapajielIbHO pa3BHBas
HaBBIKU  JW3alH-MBIIIJICHHUSA, JHW3alH-aHaIM3a M CIIOCOOHOCThL coO3JaBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprus MeETOJIOB M TEXHOJOTHH, HCIOJIb3yeMBIX B HampasieHun «Pa3zpaboTka
NPUIOKEHUH BUPTYaJbHOM U JOMOJIHEHHOM peasbHOCTH», JAacT O0YYaroleMyCsl YHUKalIbHbIE
METanpeIMETHbIE KOMIIETEHI[MH, KOTOpble OyayT TMoJe3Hbl B cdepe MNpPOEeKTHPOBAHUS,
MO/JICIMPOBAaHUS 0OBEKTOB U MPOILIECCOB, Pa3pabOTKU MPUIIOKEHUH U Ap.

IIporpamma naét HeoOXOAMMBIE KOMIIETEHLIMH JUId JajbHEHIIEro YriayOol€HHOTro
OCBOEHUS TU3aMHEPCKUX HAaBBIKOB M METOJIMK NPOEKTUPOBaHUA. OCHOBHBIMH HAlpaBICHUSIMH B
M3Y4YEHUU TEXHOJIOTUH BHUPTYaIbHOW U JOMOJIHEHHON PEabHOCTH, C KOTOPHIMH MO3HAKOMSTCS
oOyyaromuecst B paMKax MOJYJIs, CTaHYT HadajbHbIE 3HAHUSA O pa3pabOTKe MPUIOKEHUH uis
pPa3IMYHBIX  yCTPOWCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHHs, ©Oa3oBble moHATUS 3D-
MOJIEJINPOBAHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHUS COOCTBEHHBIX YCTPOWCTB U pa3padOTKH
OpUIOKEHUH OyayT pa3BHBAThCA  MCCIIENOBATENbCKHE, WHXXEHEPHbIE U INPOEKTHBIE
KOMIIETEHIIUH.

OcBoeHMe 3THX TEXHOJOTHH IMoJapa3syMeBaeT MojydeHHe psja 0a30BBIX KOMIIETEHIIUH,
BJIa/ICHUE KOTOPBIMU KPUTHYECKH HEOOXOAMMO JIHOOOMY CHEIHATUCTy Ha KOHKYPEHTHOM PhIHKE
tpyzna B STEAM-nipodeccusx.



Ieanb nporpamMmbl: GopMUpoOBaHKEe YyHUKaTbHBIX Hard- u Soft-kommneTenmuii mo padore
¢ VR/AR-TexHONOTUsAME yepe3 UCTIONb30BAHUE KeHC-TEXHOIOTHA.

3ajauu nporpamMmbI:
Obyuarowue:

— 00bsAcHUTH 0a3oBble MOHATHS chepbl pPa3pabOTKU MPHWIOKEHUH BUPTYAIbHONH W
JIOTIOJTHEHHOH PEealbHOCTH: KITFOUEBbIe OCOOCHHOCTH TEXHOJIOTHHA M UX Pa3IHIUs MEXKIY
coboii, maHopamHoe (OTO U BHACO, TPEKUHI pPEATbHBIX OOBEKTOB, HHTEPPEIic,
MOJIMTOHATBHOE MOJICITMPOBAHUE;

— chopMupoBaTh HAaBBIKM BBIIOJIHEHUS TEXHOJIOTMYECKON IIETOYKH  pa3pabOTKH
OPUIOKEHUH JUIsI MOOWJIBHBIX YCTPOWCTB W/WJIM TEPCOHAIBHBIX KOMIIBIOTEPOB C
HCIOJIb30BaHUEM CHEIMANBHBIX IPOrPAMMHBIX Cpel;

— cpopmupoBaTh 0a30BbIe HABBIKM PaOOTHI B MpOrpaMMax Jjsl pa3pabOTKU NPUIOKEHUH C
BUPTYaIbHOU U JIONOJHEHHON PeabHOCTHIO;

— cdopmupoBaTh 0a30Bble HaBBIKM pabOTBl B MporpaMmax [Uisi TpEXMEPHOTO
MOJICTTUPOBAHMUS;

— HayuyuTh UCIOJB30BaTh M aJanTUPOBaTh TpPEXMEpPHbIE MOJENH, HaXOMASIIUECS B
OTKpPBITOM JOCTYIIE, IS 3a/1a4 Kelica,

— cdopMupoBaTh 0a30BbIe HaBBIKM PaOOTHI B MporpaMmax JUisl pa3paboTku rpaduyecKux
uHTep(deicoB;

— TPUBUTH HABBIKM MPOEKTHOM NEATEIBHOCTH, B TOM YHCIIE HCIOIb30BaHHE HHCTPYMEHTOB
TUTAHUPOBAHMSL.

Paszsusarowue:
— Ha TPOTSHKEHUM BceX 3aHATHH QopmupoBarh 4K-komriereHIMu  (KPUTHUYECKOE

MBILLUIEHUE, KPEaTUBHOE MBILUIEHUE, KOMMYHHUKAIIMS, KOOIepalus);

— CHOcOoOCTBOBATh PACUIMPEHHUIO CJIOBAPHOTO 3a11aca;

— CImocoOCTBOBaTh  Pa3BUTHIO  NAMATH, BHUMAHUS, TEXHUYECKOTO  MBIIUICHUS,
MU300peTaTeNIbHOCTH;

— CHocoOCTBOBATh PA3BUTHIO AJITOPUTMHUUECKOTO MBIIICHMS;

— cnocobcTBOBaTh (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHHSIM;

— cnoco0cTBOBaTh (OPMUPOBAHUIO YMEHHS NMPAKTUYECKOTO MPUMEHEHMSI MOJIYyUYEHHBIX
3HAHUM;

— cdopMupoBath yMeHHe (HOPMYIUPOBaTh, ApTyMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

— copMupoBaTh YMEHHE BBICTYNATh MyOIUYHO C JOKJIAJAaMH, IPE3CHTALUSAMHU U T. II.

Bocnumamenvuvie:

— BOCHHTBHIBaTh aKKYpaTHOCTb U AUCHUILIMHUPOBAHHOCTH MPH BHITOJIHEHUH PaOOTHI;

— CIocoOCTBOBaTh  (DOPMUPOBAHHUIO  TOJIOKHUTEILHOM  MOTHBAlMM K  TPYAOBOM
JESITETBHOCTH;

— cnoco6cTBOBaTh (HOPMUPOBAHHIO ONIBITA COBMECTHOTO U MHAMBUIYAIILHOTO TBOPYECTBA
IIPY BBINIOJIHEHUM KOMAHIHBIX 3aJaHU;

— BOCHHTHIBATh TPY0Jt00UE, YBaXKEHHUE K TPYAY;

— (QopMHpOBaTh UyBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIHN;

— BOCHHTHIBATh YYyBCTBO MaTPUOTU3MA, TPaKJaHCTBEHHOCTH, TOPJOCTU 3a JOCTHXKEHHUS
oreuectBeHHOU MU T-oTpaciu.

—  YpoBeHb CJI0KHOCTH — CTAPTOBBIN.

— HanpasieHnue nporpaMmmesl.

— JlonmonnutensHas oOpa3oBaTenbHas nporpamma «PaspaboTka mpuaokeHnit BUPTyabHON
U JIONOJIHEHHOU peanbHocTh: 3D-MoennpoBaHye U IpOrpaMMUpPOBAaHNE» OTHOCUTCS K
TEXHUYECKON HAIpPaBIECHHOCTH.

— Kareropust ysammxcs.

— IlIporpamma peanuzyercs JUisl ydammxcs B Bozpacte 6-11 kmacc.

— Cpok u 00bem ocBoenusi: 1 roj, 70 yacos 2 yaca B Henenmio 35 yueOHbIX Hepens 2022-2023 yu

roj




®opma o0yuenusi: Ounasi.

IMPOTI'HO3UPYEMBIE PE3YJIBTATHI U CIIOCOBBI UX ITPOBEPKH

JInuHOCTHBIE pe3y/IbTaThl:

KPUTHUYECKOE OTHOLICHUE K MHPOPMAIMU U H30UPATEILHOCTD €€ BOCTIPHATHS;
OCMBICIIEHHE€ MOTHBOB CBOUX JCHCTBHI NPH BHIITOTHEHUH 33/1aHU;

pasBUTHE JI0O003HATEIBHOCTH, COOOPA3UTEIBHOCTH TP BBITOJIHEHUH Pa3HOOOpa3HBIX
3a1aHUI IPOOIEMHOTO U 3BPHCTHYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOMYMBOCTH,  LICJICYCTPEMIIEHHOCTH,  YMCHUSI
IPEeOI0IeBaTh TPYIHOCTH;

pa3BUTHE CAaMOCTOSITEJIBHOCTH  CY)KACHHUH, HE3aBHCUMOCTH M  HECTaHAApTHOCTH
MBIIIUICHHS;

OCBOEHHE COIATILHBIX HOPM, IIPAaBWJI TIOBEICHHS, poJiel 1 (JOpM CONMaIBLHOMN KU3HH B
rpynmnax u cooOIecTBax;

dopMupoBaHHE KOMMYHUKAaTHBHOW KOMIICTEHTHOCTH B OOILICHWU U COTPYAHUYECTBE C
JIPYTUMH 00yJatOITIMHCS.

MertanpeamMeTHble pe3yJabTaThl:
Pecynamusnvle ynusepcanvhvie yueduvie deticmeust.

yYMEHUE MPUHUMATh U COXPaHATh YUeOHYIO 3a/1a4y;

YMeHI/Ie HJIaHI/IpOBaTB IIOCJICA0OBATCIIBHOCTD IIIAaroB aJIFOPI/ITMa JJIA JOCTHUXKCHUA LICIIN,
YMEHHUE CTaBUTh I1eJIb (CO3/IaHUE TBOPUYECKON pabOThl), IUIAHUPOBATH JOCTHXKEHUE dTOU
LEJIH;

YMEHHUE OCYIIECTBIISITh UTOTOBBIH U IMOIIArOBbIi KOHTPOJIb 10 PE3YJIbTATY,

CIIOCOOHOCTH aJIEKBaTHO BOCIIPUHUMATh OLIEHKY HACTABHUKA U JPYTUX 00y4aroIIuXxcs;
YMEHHUE pa3inyarh crocol U pe3ysIbTar JICHCTBUS;

yYMEHHE BHOCUTb KOPPEKTUBBI B ICHCTBHUS B CIIy4ae PaCXOKICHUS pe3ysbTaTa pEIICHUs
3aJ]aud Ha OCHOBE €€ OIICHKHU M y4€Ta XapaKTepa CIIEIaHHbIX OMINOOK;

YMeHI/Ie B COTPYI[HI/I‘IGCTBG CTaBUTH HOBLIC y‘IC6HBIe 3aa4u,

CIIOCOOHOCTH MPOSIBIISITH MO3HABATEIbHYIO HHUIIMATUBY B Y4€OHOM COTPYTHHYECTBE;
YMEHHE OCBaMBATh CIIOCOOBI PEIICHUS MPOOJIEM TBOPYECKOTO XapaKTepa B KM3HCHHBIX
CUTYAIIHSX;

YMEHHE OLEHWBATh TMOJYYAIOIMIMNACA TBOPUYECKUH TPOAYKT M COOTHOCHUTH €ro C
M3HAYAJIbHBIM 3aMBICIIOM, BBIMOJHSATH MO HEOOXOIMMOCTH KOPPEKIHU JHOO MPOIyKTa,
00 3aMbICia.

Ilo3nasamenvivie YHUBEPCAlbHblE Vlt€6Hble oeticmeus.

YMEHHME OCYILECTBIATh IMOMCK HH(OPMALMM B WHAUBUAYAJIbHBIX HH(MOPMAIIMOHHBIX
apxuBax oOydarouierocs, MH(OpPMAIMOHHON cpele 00pa30BATENBHOTO YUPEkKACHUS,
(denepanbHbIX XpAHWINIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;
YMEHHUE MCII0JIb30BaTh CPe/ICTBA MH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUMI
JUISL pEIIeHNs] KOMMYHUKATUBHBIX, I03HABATEIbHBIX U TBOPUYECKUX 33/1a4;

yMEHHUE OpUEHTUPOBATHCS B pa3HO00Opa3uy criocoO0B pereH s 3a/1ay;

YMEHHME OCYILECTBISATh aHalh3 OOBEKTOB C BBIJEICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

YMEHHE MTPOBOJUTH CPaBHEHHE, KJIACCU(UKALINIO 110 331aHHBIM KPUTEPUSIM;

YMEHHUE CTPOUTH JIOTHUECKHE DPACCYXAECHUS B (OpPME CBSI3U MPOCTHIX CYXKICHUH 00
00BEKTE;

YMEHME YCTAHABIMBATh aHAJIOIMH, IPUYNHHO-CIIEJICTBEHHBIE CBSI3H;
YMEHHUE MOJEINpPOBaTh, MPeoOpa3oBbIBaTh OOBEKT W3 UYyBCTBEHHOW (POPMBI B MOJIEINb,
I7I€  BbIJCNEHbl  CYIIECTBEHHBIE  XapaKTEpPUCTUKU 00beKTa  (IIPOCTPaHCTBEHHO-
rpaduyeckas Wi 3HaKOBO-CUMBOJIMYECKas);



YMCHHUE CUHTC3UPOBATH, COCTABIIATH LEJI0OC U3 qaCTeﬁ, B TOM YHCJIC CaMOCTOATCIBHO
A0CTpanBaTh C BOCIIOJIHCHUCM HECAOCTAONIUX KOMIIOHCHTOB.

Kommynuxamuenvie ynusepcaivhbie V‘{€6Hbl€ oeticmeus.

YMEHHUE apryMEHTUPOBATh CBOIO TOUKY 3PEHUS Ha BEIOOP OCHOBAHUI M KPUTEPHEB MPH
BBIJICJIEHUH NIPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKALIMU O0BEKTOB;

YMEHUE BBICIYIIUBATh cOOECeTHUKA U BECTH JHAJIOT;

CIIOCOOHOCTh NPHU3HABaTh BO3MOYKHOCTh CYIIECTBOBAHUS DPA3JIMYHBIX TOYEK 3PEHUSA U
IPaBO KaKJOr0 UMETh CBOIO;

yYMEHHUE IUIAaHUPOBaTh Yy4eOHOE COTPYJHMYECTBO C HACTABHUKOM U JPYTUMHU
00y4aromUMUCS: ONPEACTATh LeH, GYHKINN YIaCTHUKOB, CIOCOOBI B3aMMO/ICHCTBHS;
YMEHHUE OCYLIECTBIIATh TOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYJHUUYECTBO B MIOUCKE
u cobope nHpopManuu;

YMEHHUE pa3pemaTb KOH(DIUKTHL BBISBICHUE, HICHTHU(UKALUSA MPOOJIEMBbI, TMOUCK U
OLIEHKA AJIbTEPHATHBHBIX CIOCOOOB pa3pemieHus KOH(IMKTA, IPUHSATHE PELICHUS U €T0
peanuzanus;

YMEHHUE C JOCTAaTOYHOM MOJTHOTON M TOYHOCTHIO BBIPAXKaTh CBOHM MBICIIA B COOTBETCTBHH
C 3a/1a4aMH ¥ YCIIOBHSIMH KOMMYHUKAIUH;

BJIaJICHHE MOHOJIOTUYECKOH U TUATOrHYecKor OpMaMu pedn.

Hpe)lMeTHble pe3yJabTaThbl

B pesynbpTate ocBoeHHs TpOrpaMMbl 00y4aromuecs J0JKHbI
3HAMb.

KJIFOYEBbIe 0COOEHHOCTH T€XHOJIOTUI BUPTYaJIbHOW U JJOMIOJIHEHHOM peanbHOCTH;
NPUHIUIBI pa0OTHI MPUIIOKEHUN C BUPTYaJIbHON M JONOJHEHHOW PEAIbHOCTHIO;
HepevyeHb COBPEMEHHBIX YCTPOUCTB, UCHOIb3YEMBIX JAJIs1 paOOTHI C TEXHOJIOTHSAMM, U UX
IIpeIHa3HAYCHHUE;

OCHOBHOM (DYHKIIMOHAJI IPOTPaMM JUIsl TPEXMEPHOTO MOAEIUPOBAHMS;

NPUHIUIBL U CIIOCOOBI Pa3pabOTKU TPHIIOKEHHH C BUPTYaJbHOW M JIOTIOJHEHHOU
PEaABHOCTBIO;

OCHOBHOM  (DYHKIIMOHANl TPOrPaMMHBIX cped Uil  pa3pabOTKU MPUIOKEHUH C
BUPTYAJIBHOW U JOTIOJTHEHHOM PEajJbHOCTBIO;

0CO0EHHOCTH pa3paboTKu rpaduueckux UHTEphecoB.

HACTpauBaTh M 3aIlyCKaTh IIJIEM BUPTYaJIbHOM PEaIbHOCTH;

YCTaHABJIMBATh U TECTUPOBATH MPHIIOKECHHUS BUPTYaTbHON PeabHOCTH;

CaMOCTOSTENIFHO COOMPATh OYKU BUPTYaIbHOW PEabHOCTH;

(bopMyIHpOBaTh 3324y Ha IPOCKTUPOBAHUE UCXOJISI U3 BBISIBICHHOH MTPOOJIEMBI;

YMETh MOJIb30BAThCS PA3IMIHBIMU METOaMH FCHEPAIH UIICH;

BBITIOJIHATH IPUMUTHBHBIE OTIEPALIUH B TIPOTpaMMax Il TPEXMEPHOTO MOJEINPOBAHHUS
BBINIOJIHATh MPUMHUTUBHBIC OINEpAllMd B MPOTPaMMHBIX Cpelax Juisi  pa3paboTKu
NPUIOKEHUH C BUPTYAIIbHOU M JOTIOJTHEHHOH PEeallbHOCThIO;

KOMIIMJIMPOBATh  MPHIOKEHHE [UII MOOWIBHBIX ~ YCTPOMCTB WM  MEPCOHATBHBIX
KOMITBIOTEPOB M Pa3MelIaTh €ro Ul CKauuBaHMUs TOJIb30BaTEIISIMU;

paspabatbiBath rpadudeckuit uarepdeiic (UX/UI);

pa3pabaTbIBaTh Bce HEOOXOMMBIE Tpaduyeckue M BUAECOMATEpPHANbI JUIS TPE3CHTAINN
MPOCKTA;

IPE/ICTaBISATh CBOM MPOEKT.

8l1a0emy:.

OCHOBHOU TEpPMHHOJOTHEH B 0O0JIACTH TEXHOJOTHUH BHUPTYaTbHOW W TOMOJTHEHHON
pEaANbHOCTH;
0a30BBIMU HAaBBIKAMH TPEXMEPHOTO MOJICTUPOBAHUS;



— 0a30BBIMH HaBBIKAMHU pPa3paOOTKH TPHIOKEHUH C BUPTYaJIbHOHW W JIOMOJTHEHHOM
PEaTbHOCTHIO;

— 3HaHUSAMU MO MNPUHIMUNAM paboOThl U OCOOEHHOCTSM YCTPOWCTB BHUPTYaJbHOU H
JIOTIOJIHEHHOM PEAIbHOCTH.

@opMbl NIO/IBEIECHUS HTOTOB peau3aluu 001e00pa3oBaTe/bHOI MPOrpaMMbl
[ToaBeaeHne UTOTOB peaau3yeTcsl B paMKax 3alluThl pe3yibTaToB BhinonHeHus Keiica 1 u
Ketica 2.

®opMBbI 1IeMOHCTPALMU Pe3yJIbTAaTOB 00y4eHust
[IpencraBienue pe3yibTaToB 00pPa30BaTEIbLHON IEATEIBHOCTH NPOAET B popme myOanyHon
Mpe3eHTAllMM PEIIeHUN KEeHCOB KOMaHIaMH U TOCIEAYIOUIMX OTBETOB BBICTYMAIOIIMX Ha
BOIIPOCHI HACTABHUKA U IPYTMX KOMaH/,.

@ opMbI INATHOCTHKHU Pe3YJILTATOB 00yYeHUSI
becena, rectupoBanue, onpoc.

COJEPKAHUE ITPOI'PAMMBI KYPCA

[TporpamMMma mpesrosaraeT MOCTENEHHOE PacIMPeHNe 3HAaHUIM U UX YIIIyOJIeHHe, a TaKkKe
npuoOpeTeHne yMEHH B 0O0JAacTH NPOCKTHPOBAHWS, KOHCTPYHUPOBAHHS M HM3TOTOBJICHUS
TBOPYECKOTO MTPOJIYKTA.

B ocHoBe 00pa3oBaTenbHOTO IpoIlecca JIGKUT MPOSKTHBIM moaxon. OcHOBHas ¢opma
M0JIaYMl TEOPUU — MHTEPAKTUBHBIE JIEKIIMU U TOIIAroBble MacTep-Kiacchl B rpynmnax g0 10-15
YCJIOBCK. HpaKTquCKHC 3aaHus IIaHUPYETCA BBIIIOJHATE KaK UHAWBHUAYAJIBbHO U B IMapax, TaK
U B MaJIbIX Ipymnmnax. 3aHATUs MPOBOATCS B BUAe Oecel, CECMHUHAPOB, JISKIIHIA: AJI HATJISIIHOCTH
[I0ABAEMOT0 MaTepuajga HCHOJIb3YETCS  Pa3jIW4yHbld  MYJIbTUMEIUWHBIA Marepuan —
MIPE3EHTALNH, BUICOPOJIMKH, IPUIIOKEHHUS TIP.

COAEPXAHUE TEM ITPOI'PAMMBbI
Keiic 1. IIpoexTupyem naeanbHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (32 u) oOywaromuecs HCCIEAYIOT CYIIECTBYIOIINE MOIEIH
YCTPOWCTB BUPTYaJIbHOW PEAJBHOCTH, BBIABISIOT KIIFOYEBBIE ITApaMETpPbl, a 3aTEM BBIIOJIHSIIOT
MIPOEKTHYIO 337jauy — KOHCTPYHUPYIOT coocTBeHHOe VR-ycTpoiicTBo. OOy4daromuecs UCCIeayoT
VR-KOHTpoOsuIepsl U 0000IIaI0T BO3MOKHBIE MPUHILUIIBI YIPABIECHUS CUCTEMaMU BUPTYalbHOU
peanibHOCTH. CpaBHHBAIOT pPA3JIMYHBIC THUIIBI YIPABIEHUS W JIENAIOT BBIBOJABI O TOM, YTO
HE00X0IMMO ISl «0OMaHa» Mo3ra U MOTPYKEHUs B APYroi Mup.

OOyuaromuecs cMoryT coOpaThb COOCTBEHHYIO MOJenb VR-rapHUTYpBI: CIPOEKTHPOBATH,
CMOJIENIUpOBaTh, BbIpe3aTh/pacrieyaratb Ha 3D-puHTEpe HYKHBIE DJJIEMEHTHI, a 3aTeM
MPOTECTUPOBATH CAMOCTOATEIHHO pa3paboTaHHOE YCTPOICTRBO.

Keiic 2. Pa3pa6arbiBaem VR/AR-npuiioxxeHus

[Tocne ¢opMupOBaHUS OCHOBHBIX IOHATUH BHUPTYaJbHOW pEATbHOCTH, IOIYyYSHHS
HaBBIKOB paboTel ¢ VR-000pynoBanueM B mepBoM keiice (36 u), oOyuarouiyecst nepexoasT K
PacCMOTPEHMIO TOHATUN JOMOJIHEHHOW M CMENIaHHOM peallbHOCTH, pa30MparoT MX OCHOBHBIE
ornnuus OT BUpTyanbHOW. Co3maroT coOctBeHHOe AR-mpumoxkenwe (augmented reality —
JIOTIOJTHEHHAs! PeajibHOCTh), OTpabaThiBas HAaBBIKM PAa0OThl ¢ HEOOXOAMMBIM B JajbHEHIIeM
IIporpaMMHBIM O6€CH€‘I€HI/IGM, HaBBIKH1 HHSaﬁH-HpOGKTHPOBaHHH u )II/ISaI\/IIH-aHaJ'H/ITI/IKI/I.



OObyuaromuecs Hay4yaTcsl paboTaTh C KPYMHEUITUMHU PENO3UTOPUSAMHU OECIUIATHBIX TPEXMEPHBIX
MoOJIeTIel, CMOT'YT MUHUMAJIBHO a/IallTUPOBATh MOJAEIH, UMEIONTHECS B CBOOOTHOM JOCTYIIE, MO/
CBOM HYXIbl. HaumHaeTcsi 3HaKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammel s 3D-
MOJIeTTUpOBaHus (M0 ycMOTpeHuto HacTaBHHMKa — 3ds Max, Blender 3D, Maya), ocCHOBHBIMH
KOMaHJaMH. BBOJSTCS MOHATHUS «I[TOJIUTOHATILHOCTBY U «TEKCTypa.

TEMATHYECKOE INTAHUPOBAHUE

No Bcero
n/n Pa3nensl nporpaMMsel yueOHOI0 Kypca 4acoB

Oo0pa3oBaTtenbHasi 4acTh

1 Keiic 1.
IIpoexTupyem ugeannnoe VR-ycTpoiicTBo

11| Baok 1. Keiic 1.1 33
Co6opxka cobctBeHHOM VR-rapHUTYpbI

1.2 | Baok 2. Keiic 1.2. 17
TpexmepHoe MonenupoBanue «uaeansHoro» VR-ycrpoiicta

Keiic 2. Pazpa6orka VR/AR-npuiiosxenus

Baoxk 3. 2.1. IlonydyeHne HaBBIKOB MTOJINTOHAIILHOTO MOJAEIUPOBAHUS U 20

21 3HaHUI 0 MporpaMMHBIX cpefax A coopku VR/AR-npunoxenuit




KAJIEHJIAPHBIN YYEBHBIN 'PA®UK

VYpoka
n/m

Tema ypoka

Oo6opynoBanue

Jara npoBeneHus

ITnan

dakt

Keiic 1 IIpoexTupyem ugeanbnoe VR-ycrpoiicTBo.

Baok 1. Keiic 1.1 Coopka co6cTBeHHO# VR-rapHuTypsbi-33 yacoB

1-3

1-3

3HaKOMCTBO c VR/AR-
TEXHOJIOTUAMH Ha WHTEPAKTHBHOMN

BBOJIHOM JIEKIIUH

TectupoBanue YCTPOKCTBA,
YCTaHOBKAa TPUIOKEHUM, aHaIu3
MPUHLIUIIOB  pabOThl, BBHISBICHUE
KJIFOUEBBIX XapaKTEPUCTUK

7-9

7-9

N3yuenue npuniumnos padotsl VR-
KOHTPOJLIEPOB.

BbisiBienue  npuHOUIOB — pabOThI
IuleMa BHUPTYaJIbHOM pEaJbHOCTH,
MIOUCK, aHau3 U
CTPYKTypUpOBaHHE MH(POPMAIUH O
npyrux VR-ycrpoincTeax

10-12

10-12

Ilouck HeoOXOAMMBIX CXeM U
cIoco00B AJ1s cOOPKM YCTPOWCTB.
Bei0op marepuana U KOHCTPYKIUH
JUIi  COOCTBEHHOW  TapHHUTYpHI,
MOJIFOTOBKA K COOpKE yCTpOHCTBa

13-15

13-15

YepTerx cOOCTBEHHOM rapHUTYPbI

16-18

16-18

COopka CcOOCTBEHHOUW TapHUTYpHI,
BBIpPE3aHre HEOOXOAUMBIX JETaJeH,

19-21

19-21

Jwn3aiin ycTporicTa

22-24

22-24

TectupoBanue u nopaboTka
MPOTOTHUIA

25-27

25-27

Pabota c KapToi
MOJIb30BaTEIbCKOIO OTIbITA:
BBISIBJICHHE TPOOJieM, ¢ KOTOPbIMH
MOYKHO CTOJIKHYTBCSI npu
ucrnonb3oBaHuu  VR-TtexHonoruit.
@okycupoBKa Ha OJHOM W3 HUX.
AHaiu3 U OLEHKA CYIIECTBYIOIIUX
peleHuii mpooIeMbl.

MynbTUMEANINHBII
MIPOEKTOP,

HOYTOYK.




28-30 | 28-30 | I'eHepauus unpeu ais pemieHUs: 3TUX
npobiem. OmmcaHue HECKOIbKHX
UIEeH, DSKCIpecCc-3CKu3bl. MuHu-
Ipe3eHTaluuu HJed U BBIOOP
JYYIIUX B IPOpabOTKy

31-32 | 31-32 | M3yueHue NOHATUS «IIEPCIIEKTUBAY,
OKpYXHOCTH B IIEpCIEKTUBE,
LITPUXOBKH, CBETOTCHH, IIaJAI0IIEN
TEHU

33 33 N3yuenue cBeTOTEHU M MaAarouieit
TeHM  Ha  mpumepe  Guryp.
[Toctpoenne  OBICTpOrO  3CKHU3a
¢Gurypel B TeEpCIeKTHBE, Iepenava
0o0béMa C TOMOIIBIO KapaHjalla.
TexHHUKa pUCOBaHUS MapKepamMu

Bbaok 2. Keiic 1.2.TpexmepHoe Mo/ie/iMpoBaHNe «UAeaIbHOro» VR-ycTpoiicrBa- 17 yacoB

34-39 | 1-6 OcBoenne HaBBIKOB pabothl B [10
(64) JUISL TPEXMEPHOI'O MPOEKTUPOBAHMS
(ma BeIOOp — Rhinoceros 3D,

Autodesk Fusion 360)

MynbTuMeuiTHBI
40-44 | 7-11 3D-MonenupoBaHue # IPOCKTOP,
(54) pa3pabaThIiBa€MOro YCTPOHCTBA HOYTOYK.

45-46 | 12-13 doTopeanucTUYHas BHU3yaIH3allUs
3D-momemu.  Penmep  (KeyShot,

Autodesk Vred)

47-48 | 14-15 | TloaroroBka rpadu4ecKux
MaTepualioB Uil [pe3eHTallH
IIPOEKTa (oo, BUJIEO,

uH(porpaduka). OcBoeHIE HABBIKOB
BEPCTKHU NPE3CHTAINN

49-50 | 16-17 | IlpencraBieHuE TPOEKTOB IEpEN

JIPYTUMHU o0yJaromyMucs.
[TyOnuuHas mpe3eHTanus 1 3amuTa
IIPOEKTOB

Keiic 2. Pa3zpagoTka VR/AR-npuioxenus

Bbaok 3. 2.1. TlosryyeHHe HABBIKOB MOJUTOHAJIBHOT0 MO/IEJIMPOBAHUS M 3HAHU 0
NporpaMMHbIX cpeaax uisi coopkun VR/AR-npuiioxkenuii-20uacon

51-52 1-2 BBo/iHast UHTepaKTUBHAS JIEKLUS 110
TEXHOJIOTUAM  JOIMOJHEHHOM |
CMEIIaHHOH pearbHOCTH.

53-54 | 3-4 TectupoBanue CYIIECTBYIOIINX
AR-npunoxenuii, OIIpe/ieIeHNe
MPUHILIMIIOB PA0OTHI TEXHOJIOTHH.

55-56 5-6 HNHcTpyMeHThI IS CO3IaHUs
MIPWIOKEHUN




57-59 | 7-9 Unrepdeiic  3D-pemaktopa s
co3manus  monuroHanbHoi  3D-
MoJIeNi (Ha YCMOTPEHHE TIeIarora —
Blender 3D, 3Ds Max u nip.)
60-64 | 10-15 | PaGora B 3D-pemakrope: pasbop | MysbTHMENKHbI
(59) dbyHKIIMOHAA u 0oTpaboTKa i IpoeKTop,
0a30BbIX HaBBIKOB HOYTOYK.
65-67 | 16-18 | OG30p m pabora ¢ OecCrUIATHBIMH
PETO3UTOPHSIMHU TIOJIMTOHATBHBIX
3D-mopneneit
68-70 | 19-21 | ®yHKUMOHAN waThopm Ut

paszpabotku VR/AR-npunoxennii

Hroro 70 gyacosB

KAJZPOBBIE YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBbI

TpeGoBaHus K KaAPOBBIM pecypcam:

® YKOMIUIEKTOBAHHOCTH  0Opa30BAaTENBHOTO  YUYPEXKICHHS  IE€Jaroru4ecKuMH,
PYKOBOJASIIMMHU M UHBIMU PAaOOTHUKAMH;

® YPOBCHb KBaJII/I(bI/IKaIII/II/I neaarorndycCKux, PyKOBOJAIINUX W HWHBIX pa6OTHI/IKOB
00pa3oBaTENLHOTO YUPEKICHHS;

® HENPEepHIBHOCTH MPO(PECCHOHATBHOTO PAa3BUTHS MEJArOTHIECKUX M PYKOBOISIINX
paOOTHHUKOB  00pa30BaTENBHOIO  YUPEXKAEHUS, PpEalU3YIOIEro OCHOBHYIO
o0pa30BaTeNbHYIO IPOrpamMmy.

Kommerentmm MeIarOrHYeCcKOro paboTHUKa, pean3yIOIIero OCHOBHYIO

00pa3oBaTeNbHYIO IPOrpaMMy:

oOecrieunBaTh yCJIOBUS JJis YCTICITHON €S TEIbHOCTH, TO3UTUBHOM MOTHBAIINH, a
TaKXe CaMOMOTHBHMPOBAHUS 00YyJaIOIUXCS;

OCYIIECTBIISITh CAMOCTOSITENIbHBIM MOMCK M aHAIW3 MH(QOpPMAlMHU C MOMOILBIO
COBPEMEHHBIX MH()OPMAIIIOHHO-TIOMCKOBBIX TEXHOJIOTHIA;

BJIa/ICHE MHCTPYMEHTAMU IPOEKTHOM JeSITENbHOCTH;

YMEHHE OpraHu30BbIBaTh U CONPOBOXKIATh Y4EOHO-HUCCIENOBATENIBCKYIO U
MIPOEKTHYIO AESTEIbHOCTh 00Y4aIOIIUXCS;

YMEHUE HHTEPIPETUPOBATh PE3YIbTAThl JOCTHKEHUH 00YJaIOIINXCS;

0a30BbIe HABBIKK PaOOTHI B MPOrpaMMax JJisi TpEXMepHOro MoaenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

0a30BbIe HABBIKK PabOTHI B MPOTPAMMHBIX Cpe/iax Mo pa3paboTKe MPUIIOKEHHH ¢
BUPTYalbHOU U AonosHeHHOU peanbHOCThIO (Unity3D, Unreal Engine u nip.).

MATEPUAJIBHO-TEXHUYECKHUE YCJIOBUSA PEAJIM3AIIUU ITPOT'PAMMBbI

AnnapatHoe M TeXHHYecKoe o0ecrevyeHune:

Pabouee mecto oOydarorerocs:

HOYTOYK: TPOU3BOJUTENHHOCTh Tporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne wmenee 2000 eauuui;, 00bEM
ornepatuBHOM mamsaTH: He MeHee 4 ['0; 00béM Hakonutenst SSD/eMMC: He MeHee
128 T6 (Mmm COOTBETCTBYIOLIMH 1O XapaKTepUCTHKaM MEePCOHAIbHBII
KOMITBIOTEP C MOHUTOPOM, KJIABUATYPOH U KOJIOHKaMH);



http://www.cpubenchmark.net/)

ITIporpammuo

MBILIIb.
PabGouyee MecTo HACTABHUKA:

HoytOyk: mpomeccop Intel Core i5-4590/AMD FX 8350 — ananoruynas wjiu
Oosee HOBas mozenb, rpadudeckuii mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ananormynas wim Oojiee HOBasi MOJENb, OOBEM
orepatuBHOM mamsaTH: He MeHee 4 1'0, Buneossixoq HDMI 1.4, DisplayPort 1.2
wii 0Oojee HOBas MOJETb (MM COOTBETCTBYIOIIMKA IO XapaKTEPUCTHKAM
MEPCOHATBHBIN KOMITBIOTEP C MOHUTOPOM, KIIABUATYPOU U KOJOHKAMH);

nuieMm BuptyanbHoi peanbHocTd HTC Vive nwnm Vive Pro Full Kit — 1 mit.;
JUYHbIE MOOWJIBHBIE — yCTpOWCTBA OOydYalOIIMXCS W/MIM HAacCTaBHUKA C
orepannoHHoM cuctemoit Android,;

MPE3EHTAIIMOHHOE 000PYI0BaHUE C BOBMOKHOCTBIO MOJIKIIFOUEHUS K KOMITLIOTEPY
— 1 KOMIIJIEKT;

GumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi JT0CKa, COOTBETCTBYIOLINI HAOOp
MMCbMEHHBIX MPUHAIEKHOCTEH — 1 mT.;

enunHasa cetb Wi-Fi.

e o0ecnieyeHue:

o(ucHoE mporpaMMHOE 0OeCIICUeHHE;

nporpaMMHOe obecrieueHue it TpéxMepHoro moaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

MporpaMMHasi cpeaa Juis  pa3pabOTKU TPWIOKEHUHW C  BHUPTYyaJbHOM U
nononHeHHo# peanbHocThIO (Unity 3D/Unreal Engine);

rpaduyecKkuil peJakTop Ha BIOOP HaCTaBHUKA.

Pacxonnslie MaTeprais:

Oymara A4 11st pucoBaHMsI U pacniedaTku — MUHUMYM | ymakoBka 200 nucTos;
Oymara A3 s pucOBaHUSI — MUHHMYM 110 3 JIUCTa HA OJTHOTO 00yYaroIIerocs;
Ha0Op MPOCTHIX KapaHJale — Mo KOJIMYeCTBY 00yUaromuxcs;

HaOop YEPHBIX MIAPUKOBBIX PyUY€K — IO KOJIMUYECTBY 00 yUaIoluXCs;

kien [IBA —

2 IT.;

KJIeH-KapaH1all — 10 KOJIMYECTBY 00yUarOIIHXC;

CKOTY NPO3PAYHbIi/MaTOBBIN — 2 HIT.;

CKOTY IBYCTOPOHHUHN — 2 IIT.;

KapToH/ToppokapToH ans MmaketupoBaHus — 1200*800 mm, mo omHOMY JHCTYy Ha JBYX
00y4aromuxcs;

HOX MaKeTHBIN — M0 KOJIMYECTBY 00yUaroIuXxcs;

JIE3BUS JIJISI HOKA CMEHHBIE 18 MM — 2 1IIT.;

HOKHUIIBI — [0 KOJIMYECTBY 00YYaOLINXCS;

KOBPHUK JUIsl PE3KH KapTOHA — MO KOJIMYECTBY O0YUAIOLIUXCS;

JTUH3BI 25 MM 1l 34 MM — KOMILJIEKT, IO KOJTMYECTBY 00YJarOIUXCs;
nonoHUTeTsHO — PLA-mmactuk 1,75 REC HeckoabKuX IIBETOB.
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