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IHosicuuTennLHAA 3aIHCKA

Hacrosmas nporpaMMa 1o TexHosoruu Juisi 6-7 Kiacca CO3J4aHa Ha OCHOBE
denepanbHOrO0 KOMIIOHEHTa TOCYIapCTBEHHOIO CTaHJapTa OCHOBHOIO OOmIero oOpa3oBaHHs
Pacniopsokenuss MunncrepctBa mnpocBemenuss P® NeP-23 or 1 mapra 2019 roma "«O6
YTBEPKICHUHN METOJNYECKUX PEKOMEHIAUI IO CO3IaHUI0 MECT /I peau3alli OCHOBHBIX U

JIOTIOJTHUTEIBHBIX 00111e00pa30BaTeNIbHBIX TPOrpPaMM IIU(POBOTO, ECTECTBEHHOHAYIHOTO,
TEXHUYECKOTO0 U TyMaHWTapHOro mnpoduiei B  00pa3oBaTeNbHBIX  OpraHU3aIUX,
pacrojIOXKEHHBIX B CEJIBCKOM MECTHOCTM M MajblX IOpoJax, M JUCTAHLHMOHHBIX IPOrpaMm
oOydeHHUs OIpeNeseHHbIX KaTeropuii oOyyarommxcs, B TOM 4ucie Ha 0a3e CeTeBOro
B3aMMOJEHCTBUS»" U aBTOPCKON IPOrPaMMBI.

AKTYaJIbHOCTh: BUPTYyajbHas U JONOJHEHHAs pealbHOCTH — OCOOBIE TEXHOJIOTHUYECKHE
HAIPaBJICHUS, TECHO CBSI3aHHBIE C APYIMMM. DTH TEXHOJIOTUH BKJIFOYEHBI B CIUCOK KIIFOUEBBIX
Y OKa3bIBAIOT CYILECTBEHHOE BIIMSHUE Ha pa3BUTHE pPbIHKOB. [IpakThuecku Uit Kaxaou
NEPCHeKTUBHOM MO3MIMK Oyaymiero KpaiHe TMoJie3Hbl Oyayr 3HaHus u3 obmactu 3D-
MOJICJINPOBAHUsA, OCHOB MPOrPaMMHPOBAHHUSI, KOMIIBIOTEPHOTO 3PEHUS U T. II.

CormacHo  MHOTOYHCICHHBIM  ucclemoBaHusiM,  VR/AR-peiHOK  pa3BuBaeTcs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIICI[UAIIACTHI.

B xoxe mnpakTHYeCKMX 3aHSATHA MO MpOrpaMMe BBOJHOTO MOAYJNS OOydarouiuecs
MO3HAKOMSTCS C BHUPTYaJIbHOM, JIONOJIHEHHOM M CMEIIAHHOM pEaJbHOCTSAMHM, NOUMYT HX
OCOOEHHOCTH M BO3MOYKHOCTH, BBISBSIT BO3MOXHbBIE CIIOCOOBI PUMEHEHUS, a TAK)KE ONPEAEIIAT
Haubosiee MHTEPECHbIC HAMpaBICHUS JUIS JallbHEHIIEro yriiyOJieHus, MapajjieibHO pa3BUBas
HAaBBIKM  JU3alH-MBINIICHHS, Ju3aliH-aHaln3a W CIOCOOHOCTH  CO3JaBaTh HOBOC U
BOCTpeOOBaHHOE.

CuHeprus MeETOJOB M TEXHOJIOIMM, HUCHOJB3yeMbIX B HampaBieHuun «Paspaborka
MPUIOKEHUH BUPTYAIbHOM W JOMOJHEHHOW peanbHOCTH», AACT O0ydaroueMycs yHUKajlbHbIC
METarpeIMETHbIE KOMIETEHIIMH, KOTOphIe OyayT TMoJie3HBI B cdepe MpOeKTUPOBAHHMSA,
MOJIEJTUPOBAHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUTIOKEHUH U JIp.

[IporpaMMa naér HEOOXOAMMBIE KOMIIETEHUUHU JUIS JaJbHEWIIEro yriayOn€HHOro
OCBOEHMS IN3aITHEPCKUX HABBIKOB U METOAMK MPOEKTHUPOBaHUs. OCHOBHBIMH HAIIPABICHUSMH B
W3YYEHUU TEXHOJIOTHI BUPTYaJIbHON U JOIOJHEHHOW peanbHOCTH, C KOTOPHIMU MO3HAKOMSATCS
oOyyaromuecsi B paMKax MOJyJIs, CTAaHYT HadalbHbIE 3HAHUS O Pa3pabOTKe MPHIIOKEHUH s
pPa3IUYHBIX  YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHus, Oa3oBble moHsATHS 3D-
MOJIEJTMPOBaHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHHS COOCTBEHHBIX YCTPOWCTB U pa3pabOTKH
OpuaokeHni  OyayT  pa3BUBAaThCS — UCCIIEJOBATENIbCKHE, WH)XKEHEPHbIE M MPOEKTHBIE
KOMIIETEHIINH.

OcBoeHMe 3THX TEXHOJOTMH MOoJpa3yMeBaeT MoJydeHHe psjia 0a30BbIX KOMIIETEHILIUH,
BJIa/IEHNE KOTOPHIMH KPUTHUYECKH HEOOXOAUMO JHOOOMY CHELMATTUCTY Ha KOHKYPEHTHOM pPBIHKE
tpyna B STEAM-npodeccusix.

OrianyuTenbHbIle  OCOOEHHOCTH  mporpamMmbl:  BupryanbHas U JJONOJHEHHAS
peaTbHOCTH — O0COOble TEXHOJIOTMYECKHUE HalpaBJIEHUs, TECHO CBSI3aHHBIE C IPYTUMHU. OTH
TEXHOJIOTHH BKJIFOYEHBI B CIIMCOK KJIFOUEBBIX U OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE Ha pa3BUTHE
peiakoB HTU.  IlpakTuyecku Uit KaXAOW NEPCHEKTUBHOW TMO3UMLUUU  «ATiiaca HOBBIX
npodeccuit» KpailHe TMOJe3Hbl OyayT 3HaHHWS W3 00JIaCTU KOMITBIOTEPHOTO 3pPEHHS, CHUCTEM
TpekuHra, 3D-moznenupoBanus u T. . CoriaacHO MHOTOUYMCIEHHBIM HccienoBaHusM, VR/AR-
PBIHOK DPa3BUBAETCS MO OKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOJMMBI KOMIIETEHTHBIE
CIEIUAJIACTHI.

Anpecat nporpammbl- Oydvaroruecst 6-7 KiraccoB

Cpox ocBoeHusi nporpaMmbl — 1 ydeOHBIN TOI.

®opma 00yueHHUs1 — OUHAas.



Pexxum 3amaTmii 1no 2 wuyaca B Hegemo. IIpogomxurensHocts 1 3amsaTus: 2
akajgemMuueckux yaca. CTpyKTypa JByX4acOBOT'O 3aHSTHUS:

* 40 MuUHYT — paboyast 4acThb;

* 10 MuHYT — miepepsIB (OTIBIX);

* 40 MuHyT — paboyas 4acTh.

[IporpamMma paccuntana Ha 34 Hexenu oOydyeHUs, 00Ilee KOJIMYECTBO aKaJIEMUYECKUX
gacoB — 68. OcHOBHOI (OpMOIi SBISIOTCS TPYNIOBBIE 3aHATUSA. B ocHOBe 00pa3oBaTebHOTO
mpolecca JISKUT NpoeKTHBIN nmoaxoa. OcHoBHas (opma paboOThl MOJAUYM TEOPUU — 3aHSATHS B
rpynnax 1o 10-15 wdenosek. Ilpaktuueckue 3anaHusi IJIAHUPYETCS BBIIOJHATH  Kak
WHAMBUAYAIbHO M B Mapax, TaK M B MajbIX Ipynmnax. 3aHsITus MPOBOASTCS B BHie Oeceqn,
CEMHUHApOB, JEKLUUN: A HAIVISIAHOCTH II0JJaBa€MOro MaTepuaja HCIOJIb3YeTCs pa3InyHbIN
MYJIBTUMEIMHHBIA MaTepuail — Mpe3eHTaIluu, BUACOPOIUKH, VR/AR-nipriioxkeHust U mp.- 1elb
Y 3a7]a4i IPOrPaMMBbI:

Ieanb nporpaMmmel: hopmMupoBaHre yHHKaIbHBIX Hard- u Soft-komnereniuii mo pabore
¢ VR/AR-TexHONIOTHSMU Yepe3 UCIOIb30BAaHUE KEHC-TEXHOIOTHH.

3ajaum nporpaMMmbI:

Obyuarowue:

—00BSCHUTh 0a30Bble TOHATHUA cdepbl pa3pabOTKU NPUIOKEHUN BHUPTYaTbHOU U
JIOTIOJTHEHHOHN peaJIbHOCTH: KIIIOUEBbIE OCOOEHHOCTH TEXHOJIOIMM M UX pa3inyus MEXKIy COOOH,
naHopamMHoe (OTO W BHJIEO0, TPEKUHI pealbHBIX OOBEKTOB, HHTEp(EiC, MOIUTOHAIbHOE
MOJIEJTUPOBAHUE;

—chopMUPOBAaTh HABBIKM  BBIMOJHEHHS TEXHOJOTHMYECKOM IIEMOYKH  Pa3paboTKu
OPWIOKEHUH  JUIi  MOOWJIBHBIX ~ YCTPOWCTB W/WIM  TEPCOHAIBHBIX  KOMITBIOTEPOB  C
MCIIOJIb30BaHUEM CHEIMANBHBIX IPOrPAMMHBIX Cpe]l;

—copmupoBaTh 6a30BbIE HABBIKH PaOOTHI B IPOTpaMMax JJIsl pa3padOTKU MPHUIIOKEHHH C
BUPTYaIbHOU U JIONOJHEHHON PeabHOCTHIO;

—copmupoBaTh 0a30Bble HaBHIKM pabOTBl B MporpamMmax JUisi  TPEXMEPHOTO
MOJICTTUPOBAHUS;

—HAy4YUTh HCIIOJIb30BaThb W QJAlTUPOBATh TPEXMEPHbIE MOJENH, HAXOAAIIUECS B
OTKPBITOM JIOCTYTIE, AJIs 3a]1a4 Keiica;

—cgopMupoBarh 0a30Bble HAaBBIKM pabOThl B IporpamMmax Ajis pa3paboTKU rpapuueckux
UHTEpQEicoB;

—TPUBUTH HABBIKU MPOEKTHON EATEIBHOCTH, B TOM YHCIIE UCIIONIb30BaHNE HHCTPYMEHTOB
TUTAHUPOBAHMSL.

Paszsusarowue:
—Ha TMpPOTSHKEHUM Bcex 3aHsaTu ¢opmupoBarh 4K-kommereHIUMU (KpUTHUYECKOE

MBILIEHHE, KPEATUBHOE MBIIIJICHHE, KOMMYHHKAIIKS, KOOIeparys);

—CII0COOCTBOBATh PACHIMPEHHIO CIOBAPHOTO 3araca,;

—CIOCOOCTBOBaTh  PAa3BUTHIO  NaMATH, BHUMAHHUs, TEXHUYECKOTO  MBILIUICHUS,
M300peTaTeNIbHOCTH;

—CIIOCOOCTBOBATh Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIICHHS;

—crnoco0cTBOBaTh (GOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSM;

—CIocoOCTBOBaTh (POPMUPOBAHUIO YMEHUSI MPAKTHYECKOTO MPUMEHEHUS MOJTYYEHHBIX
3HAHUM;

—cpopmupoBath ymMeHHE (POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

_CCbOpMI/IpOBaTB YMCHHE BBICTYIIATh HY6J'H/I‘IHO C JOKJIaJJaMH, MMPE3CHTAIUAMU U T. II.

Bocnumamenvsnvie:

~BOCIIUTBIBATh AKKYPATHOCTh U JUCHUIINIMHUPOBAHHOCTD ITPH BBIITOJTHCHHUN pa6OTI)I;

—CrocoOCcTBOBaTh  (DOPMUPOBAHHMIO  MOJIOKUTEIBHOM  MOTHBALIMM K  TPYAOBOM
NeSITeTTbHOCTH;




—CI0COOCTBOBaTh (POPMHUPOBAHUIO ONBITA COBMECTHOTO M MHAMBUAYAJILHOTO TBOPYECTBA
IIPY BBIIOJIHEHUH KOMAHIHBIX 3aJaHUM;

—BOCHUTHIBATh TPYAOIIO0UE, YBaXKEHUE K TPYAY;

—(OopMHPOBATH UYBCTBO KOJUIEKTUBHU3MA U B3aMMOIIOMOILY;

—BOCIUTHIBATh YYBCTBO NATPUOTH3MA, I'PAKIAHCTBEHHOCTH, I'OPAOCTH 3a JOCTHUKEHUS
otedyecTBeHHOUN U T-oTpacnu.

Kommiexke 0CHOBHBIX XapaKTepHCTHK NPOrPaMMbl

O0bemM nporpaMmsbl - 0011i€€ KOJIMYECTBO yYEOHBIX 4acOB, HEOOXOIUMBIX Ul OCBOCHMS
nporpaMmsl (Bcero 68 yacoB: 1 rox oOyueHwus).

Conep:kanue nporpaMmbl —

[Tporpamma mpeamnosnaraeT MOCTENEHHOE PACIIMPEHUE 3HAHUH U WX yriyOJeHue, a Takxe
npuoOpeTeHne yMeHMH B OOJIACTM NPOEKTUPOBAHUS, KOHCTPYMPOBAHUS M M3TOTOBJICHUS
TBOPUYECKOTO IPOAYKTA.

B ocHoBe o0pa3oBarenbHOro mpouecca JeKUT NPOeKTHbIH noaxoxa. OcHoBHas (opma
[10/1a4l TEOPUU — MHTEPAKTUBHBIE JIEKIIUU U IOLIArOBblE MacTep-Kiaccel B rpynmnax g0 10-15
yesnoBek. [IpakTuyeckue 3a1aHus IUIAHUPYETCs BBIOJHATh KaK MHIMBUAYAJIBHO M B Mapax, Tak
U B MaJIbIX rpynnax. 3aHsATHS [IPOBOAATCS B BUJIE Oecell, CEMUHAPOB, JEKIUMN: JUIsl HArJsAHOCTH
[I0JJaBaéMOT0 MaTepHaja HCIOJIb3yeTCs pasnuyHbIl  MYJIbTUMEAMWHBIA MaTepual —
[pe3eHTalUN, BUJCOPOIUKHU, IPUIIOKEHUS TIP.

IInanupyembie pe3yabTaThl

JInyHOCTHBIE pPe3yJIbTAThI:

—KPUTUYECKOE OTHOIICHUE K HH(OPMAIMK U H30UPATEIBHOCTD €€ BOCTIPUSITHS,

—OCMBICIIEHHE MOTHBOB CBOMX JICHCTBHI MPH BBIIOJIHEHUU 3aJaHHI;

—pa3BuTHE JIFOOO3HATEIBHOCTH, COOOPA3UTEIBHOCTH TPU BBHIMOJHEHUH Pa3zHOOOpa3HBIX
3aJjaHui MPOOJIEMHOTO U IBPUCTUYECKOTO XapaKTepa;

—pa3BUTHE  BHMMATEIbHOCTH,  HACTOMYMBOCTH,  LEJIEYCTPEMJIEHHOCTH,  YMEHHS
peooseBaTh TPYIHOCTH;

—pa3BUTHE CaMOCTOSITEIBHOCTH CYXACHHM, HE3aBUCUMOCTH M  HECTaHJapTHOCTHU
MBIILUICHHUS;

—OCBOEHHUE COLMAIbHBIX HOPM, MPaBWJI MOBEACHUS, pojie U (opM cOlMaIbHON JKU3HU B
rpymnmnax U cooOuiecTBax;

—(hOopMUpPOBaHNE KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHHM U COTPYIHUYECTBE C
JPYTUMH 00y4aroLMMHUCS.

MertanpeameTHble pe3yJbTaThl:

Pecynamusnvle ynusepcanvuvie yuebnvle deticmeaus:

—yMEHHUE PUHUMATh U COXPaHATh YUEOHYIO 3aj1auy;

—YMEHUE TUIaHUPOBATH MTOCIEA0BATEIBHOCTD IAr0B AJITOPUTMA JUIsl JOCTHKEHUS LIEIIH;

—yMEHHE CTaBUTH 11€JIb (CO3/JaHNEe TBOPUYECKOW palbOThl), IIIAHUPOBATH JTOCTHUKEHUE ITOU
LENH;

—YMEHUE OCYIIECTBIATh UTOTOBBIN U MOIIArOBbIA KOHTPOJIb 10 PE3YNIbTaTy;

—CIIOCOOHOCTb aJIeKBaTHO BOCIIPUHUMATD OLIEHKY HaCTaBHHUKA U APYTHX 00ydaromuXcs;

—YMEHHE pa3inyaTh Criocod U pe3ysbTaT AeUCTBUS;

—YMEHHUE BHOCUTHh KOPPEKTHBBI B JEHCTBUS B CIIy4yae PacXOXKACHMS pE3ysIbTaTa pELICHUS
3aJjauM Ha OCHOBE €€ OIIEHKHU U y4€Ta XapakTepa CclIeJaHHbIX OIIMOO0K;

—YMEHHE B COTPY/IHUYECTBE CTaBUTh HOBbIE yUeOHBIE 3a/1auu;

—CMOCOOHOCTH MPOSIBIISITH MO3HABATENbHYIO HHUIIMATUBY B YU€OHOM COTPYIHUYECTBE;

—YMEHHME OCBaMBaTh CIIOCOOBI pElIeHHs MPOoOJIeM TBOPUYECKOIO XapakTepa B JKU3HEHHBIX
CUTYaIUsX;

—YMEHHUE OIICHMBAaTh IIOJYYAIOLIUICS TBOPYECKUH MPOAYKT M COOTHOCHUTH €ro C
M3HAYAJIbHBIM 3aMbICIIOM, BBIIOJHATH 10 HEOOXOJMMOCTH KOPPEKLUHH MO0 MpOoayKTa, OO0
3aMbICIIa.




Ilo3nasamenvHhvle yHUBepcanbHuvle yuebnble Qeticmeust.

—YMEHHE OCYIICCTBISATH IMOWCK HH(pOpPMAaIMK B HHIUBUAYAIbHBIX HH()OPMAIIMOHHBIX
apxuBax oOyuatomierocsi, HWH(MOPMAIMOHHONW cpele  00pa3oBaTeNbHOTO  YUPEKICHUS,
denepanbHbIX XpaHUIUIIAX HH(OPMAIIMOHHBIX 00pPa30BaTEIIbHBIX PECYPCOB;

—YMEHHE HCIIOJIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAITHOHHBIX TEXHOJIOTHI
JUTSL PelICHNsI KOMMYHHKATHBHBIX, I03HABATEIBHBIX U TBOPUECKUX 3a71a4;

—YMCHHE OPUCHTHPOBATHCSI B pa3HOOOpa3uK CIIOCOOOB PEIICHUS 3a/1a4;

—YMEHHE OCYIIECTBISATh aHAM3 OOBEKTOB C  BBIACICHHEM CYIICCTBCHHBIX H
HECYIIECTBCHHBIX IPU3HAKOB,;

—YMEHHE IPOBOIUTH CPABHEHHUE, KIIACCH(DHUKALINIO TIO 33JJaHHBIM KPUTEPHSIM;

—YMCHHE CTPOHUTH JIOTHYECKHE PACCYXJCHUS B (hopMe CBA3M MPOCTBHIX CYXKICHUH 00
00BEKTE;

—YMCHHE yCTAaHABJIMBATh aHAJIOTUHU, IPUUYNHHO-CIICACTBEHHBIC CBSI3H;

—YMEHHE MOJICJINPOBaTh, MPEOOPA30BBIBATH OOBEKT W3 YYBCTBCHHOH (OPMBI B MOJEIIb,
IJIe BBIICJICHBI CYIIICCTBEHHBIC XapaKTEPUCTHKH 00bEKTa (IPOCTPAHCTBEHHO-TpaduvecKas HiIH
3HAKOBO-CHMBOJIMYECKasl);

—YMEHHE CHHTE3UPOBaTh, COCTABJIATH II€J0C M3 YaCTei, B TOM YHCJIC CaMOCTOSTEILHO
JIOCTPanuBaTh C BOCIIOJIHEHHUEM HEIOCTAIONINX KOMIIOHCHTOB.

KommyHnukamuegnvie ynugepcanvhvie yyeoHvle 0eticmsus:

—YMEHHE apryMEHTHPOBATh CBOIO TOYKY 3PCHHS Ha BHIOOP OCHOBAaHUW U KPUTCPUCB TPHU
BBIJICIICHUH MTPU3HAKOB, CPABHECHHUH U KITACCU(PHUKAIIMH O0BEKTOB;

—YMEHHE BBICTYIIMBATh COOCCEHUKA U BECTH JHAJIOT;

—CIIOCOOHOCTh IMPHU3HABATH BO3MOXKHOCTH CYIIECTBOBAHUS PA3IUYHBIX TOUEK 3PCHUS H
NPaBO KXKJOT0 UMETh CBOIO;

—yYMEHHME IUIAHHUPOBATh Yy4YeOHOE COTPYAHHUYECTBO C HACTABHUKOM U JIPYTUMH
00yJarOIUMUCS: ONPEACIIATh HEIH, PYHKIIUN YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBHS;

—YMEHHE OCYILECTBIIATH IOCTAHOBKY BOIIPOCOB: HHUIIMATUBHOE COTPYAHUYECCTBO B MTOMCKE
U coope uHdopmanuu;

—yMEHHE pa3peliath KOH(JIMKTHI: BBIABICHUE, HWACHTH(HKALKS MPOOJCMBI, MOHCK |
OIICHKA AJIbTEPHATHUBHBIX CIIOCOOOB paspeiieHusi KOH(MIMKTA, NPUHSATHE PEIICHHS U €ro
peanu3anus;

—YMEHHE C JIOCTATOYHOMU MOJIHOTOW M TOYHOCTHIO BBIPAKATh CBOM MBICIH B COOTBETCTBHU
C 3a/1a4aMHU U YCIIOBHSIMH KOMMYHUKAITHH,

—BJIaJICHUE MOHOJIOTHYECKOW U TUATOTUIECCKON (JOPMaMU PEYH.

IIpenmeTrHbie pe3yJIbTaThI

B pe3ynbrare ocBoeHUs MporpaMMbl 00ydaromuecs JOMIKHbI

3HamMb:

—KJII0YEBbIE OCOOCHHOCTH TEXHOJOTUI BUPTYaJIbHOM U TOTIOJIHEHHOH peanbHOCTH;

—TPUHIMITEI PaOOThI MPUIIOKEHUN C BUPTYAIIbHOM U IOMOJIHEHHON PeaIbHOCTHIO;

—TepeYeHb COBPEMEHHBIX YCTPOMCTB, NCIOJIb3YEMBIX JJIsi PA0OTHI C TEXHOJOTUSMHU, U UX
IIpeIHa3HAYECHUE;

—OCHOBHOM (PyHKIIMOHAJI IpOrpaMM JJisi TPEXMEPHOTO MOJIEIUPOBAHMS;

—TPUHIMIIBI U CHOCOOBI pa3pabOTKM NPUIOKEHUH € BHUPTYAIbHOM M JOMOJHEHHOM
PEaTbHOCTBIO;

—OCHOBHOHM (YHKIMOHAI TMPOrpaMMHBIX cpel Ui pa3paboTKU MPUIOKEHUH C
BUPTYAJIBHOW U JOTIOJTHEHHOM PEaJIbHOCTBIO;

—0COOCHHOCTH pa3paboTKu rpaduyeckux HHTEpPencoB.

Memby:

—HacTpauBaTh U 3aIlyCKaTh IUIEM BUPTYaJIbHON PEaIbHOCTH;

—yCTaHaBJIMBAaTh U TECTUPOBATh MPUIIOKEHUS BUPTYyaJIbHON pealbHOCTH;

—CaMOCTOSITEIILHO COOMpATh OUYKHM BUPTYaJIbHON PEaNbHOCTH;



—(opMynupoBaTh 3a/1a4y Ha MPOSKTUPOBAHKUE UCXO/IS U3 BBISBICHHOM MPOOIEMBI;

—YMETb II0JIb30BaTHCS PANIMYHBIMHA METOIaMU T€HEpaLUK HJEH;

—BBIIIOJIHATH IPUMUTHUBHBIE OIIEPALIMHU B IIpOrpamMmax il TPEXMEPHOIO MOJACIINPOBAHUS;

—BBIIOJHATh IPUMUTHBHBIE OIEpallMd B MPOrPaMMHBIX cpelax i pa3paboTKH
IIPUJIOKEHUI C BUPTYAJIbHOU U JONOJIHEHHONW PEalbHOCTbIO;

—KOMITWJIMPOBATh NPUIOKEHUE I MOOWIBHBIX YCTPOMCTB WM IEPCOHAIBHBIX
KOMITBIOTEPOB M pa3MeIlaTh €ro Ui CKaYMBAaHUS I10JIb30BATECISIMU;

—pa3pabarbeiBath rpadudeckuii uarepdeiic (UX/UI);

—paspabaTbiBaTh Bce HEOOXOIUMBbIE IpaduiyecKue M BUIACOMATEPHAIBI IS MPE3CHTALH
IIPOEKTA;

—TIPEJCTABIISTh CBOM MPOEKT.

enadems:

—OCHOBHOHM TEPMHMHOJIOTHEH B OOJIACTH TEXHOJOTUH BUPTYaJbHOW M JOMOJHEHHON
pEaIbHOCTH;

—0a30BBIMU HaBBIKAMU TPEXMEPHOTO MOJICIIUPOBAHUS;

—0a30BbIMH HaBBIKAMHU pa3padOTKU NPUIOKEHUH C BUPTYaJbHOM M JIONOJHEHHOM
PeaIbHOCTBIO;

—3HaHUAMU IO NPUHOMIAM paboOThl M OCOOEHHOCTSAM YCTPOMCTB BUPTYaJbHOH MU
JIOTIOJIHEHHON PEAIBHOCTH.

YyeOublii mjian

Keiic 1. IIpoekTnpyem ngeanbHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 4) oOyuarommecs HMCCIEIYIOT CYILECTBYIOLIME MOIEIH
YCTPONCTB BUPTYAJIbHOW PEAIbHOCTH, BBISBIISIOT KJIIOUEBBIC IMAPAMETPHI, @ 3aTE€M BBIOIHSIOT
IOPOEKTHYI 3ajauy — KOHCTPYHpPYIOT coOctBeHHOoe VR-yctpoiictBo. OOyuaromuecs
uccnenyroT VR-KOHTposuiepsl U 0000maroT BO3MOXHBIE MPHHLUIBI YIPABICHUS CHCTEMAaMU
BUPTYaJIbHOU peasbHOCTH. CpaBHUBAIOT Pa3IMuYHbIC THUIbI YIPABICHHUS M JIENalOT BBIBOJBI O
TOM, YTO HEOOXOANMO I «0OMaHa) MO3Ta M MOTPYKEHUS B IPYTOi MHP.

OOyuaronuecs: CMOr'yT coOpaTh COOCTBEHHYIO MOZIE€Tb VR-TapHUTYpPBI: CLIPOEKTHPOBATH,
CMOJIETTUPOBaTh, BBIpe3aTh/pacrieyarath Ha 3D-mpuHTEpe HYXHBIE ODIIEMEHTHI, a 3aTeM
IPOTECTUPOBATh CAMOCTOSATENILHO pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. PazpabaTrsiBaem VR/AR-npusioxenus

ITocne ¢opmupoBaHUS OCHOBHBIX TOHSTHH BHUPTYaJbHOW pEATbHOCTH, IOJIyYEHHS
HaBBIKOB paboThel ¢ VR-o0opynoBanuem B nepBoM keiice (34 u), oOydaromuecs NepexolsT K
pPacCMOTPEHMIO TOHSTUM JOMOJIHEHHOW M CMEUIaHHOM pealbHOCTH, pa3doHuparoT UX OCHOBHBIE
oTiinuusg OT BUpTyanbHOU. Co3paroT cobctBeHHOoe AR-mpunoxkenue (augmented reality —
JIOTIOJTHEHHAsl PeajibHOCTh), OTpadaThiBas HABBIKM PabOThl ¢ HEOOXOAWMBIM B JalbHEHIIEM
IPOTPaMMHBIM 00€eCTIeYeHHEM, HaBBIKU JIN3alH-TIPOCKTUPOBAHUS U AU3aiH-aHATUTHKH.

OOyuaronuecss Haywarcs paboTaTh € KpYMHEHIIMMH pENO3UTOPUsIMU OeCIIaTHBIX
TPEXMEPHBIX MOJIENIeH, CMOTYT MUHUMAIIBHO aJallTUPOBATh MOJIEIH, UMEIOIINECS B CBOOOTHOM
JIOCTYTIE, MO/ CBOM HYXJbl. HaunHaeTcs 3HAKOMCTBO €O CTPYKTypol mHTepdeiica mporpamMmbl
s 3D-mozenupoBanus (1Mo ycMoTpeHuto HactaBuuka — 30S Max, Blender 3D, Maya),
OCHOBHBIMHM KOMaH/1aMU. BBOSTCS MOHATHUS «IOJTUTOHATIBHOCTBY U TEKCTypay.

- (GopMBI TPOMEXKYTOYHON aTTecTaluy (UTOTOBOW aTTECTAIlH, €CIIM YCTAaHOBICHO B
OpraHu3alliy, OCYIIECTBISIOMEH 00pa3oBaTEbHYIO JEATENbHOCTh): TECThl, BUKTOPHHBI,
OTIPOCHI, (PPOHTATHHBINA

OIPOC, YCTHBIE OTBETHI HA OJMH WJIM HECKOJIBKO BOIPOCOB, TPOBEPOUHBIE, IPAKTUYECKHUE,
TBOpYECKHE DPAOOTHL. 3a MPOMEKYTOUYHYIO AaTTECTAIMI0 MOTYT OBITH TPHHSTHI PE3yIbTATHI
y4acTHs B KOHKYPCax, BUKTOPUHAX, KOHPEPEHIIMAX, UHBIX MEPONPUSATHIX;



No | HazBanue  paszenos, KonnuectBo yacoB ®dopma

TEM IIPOMEKYTOUHON
aTTecTalluu
BCET0O TEOPHSI MPAKTHKA
1 | Keiic 1 mnpoektupyem 34 17 17 TECTHI,
nJeanbHOE VR- BUKTOPHHBI,
YCTPOHCTBO OIPOCHI,
(bpoHTATBHBIIHI

OMpoC, YCTHBIC
OTBETHI Ha OJIUH
WIH HECKOJbKO
BOTIPOCOB,
IIPOBEPOYHBIE,
MPAKTUYECKHE,
TBOPYECKHE
paboThl

2 | Keiic 2 34 17 17 TECTHI,
PazpabatsiBaem BUKTOPHWHBHI,
VR/AR-IpHI0KEeHUS OTIPOCHI,
(bpoHTATBHBIIHI
orpoc,
YCTHBIE OTBETHI
HAa OJMH WIH
HECKOJIBKO
BOIIPOCOB,
IIPOBEPOYHBIE,
NpaKTUYECKHUE,
TBOpPYECKHE
paboTHI

AnnapatHoe U TeXHHYeCKoe o0ecrevyeHue:

- Pabouee mecTo obyuaromerocs:

HOYTOYK: TPOU3BOAUTEIBHOCTE mMporieccopa (mo tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ve menee 2000 emnunuI; 00BEM ONEpaTUBHONW NaMSATU: HE
meHee 4 1'6; 00bém Hakomutens SSD/eMMC: ne menee 128 I'6 (mim cOOTBETCTBYIOMIMMA IO
XapaKTePUCTHKAM TIEPCOHATBHBIN KOMITBIOTEpP C MOHUTOPOM, KIIAaBUATYPOU 1 KOJIOHKAMHU );

MBIIIIb.

- PabGouee mecTo HacTaBHHKA:!

HoytOyk: mporeccop Intel Core i5-4590/AMD FX 8350 — amnanoruunas wid Oosee
HOBas Mojienb, rpapudeckuil mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHaJorM4yHas Wik OoJiee HOBass MOJeENb, OO0BEM ONEpaTHMBHOW maMmsTh: He MeHee 4 10,
BuneoBbixoq HDMI 1.4, DisplayPort 1.2 wim Gosiee HOBast MOfieNib (MM COOTBETCTBYIOIIHM 110
XapaKTePUCTUKAM TEPCOHAIBHBIN KOMITBIOTEP ¢ MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );

nuieM BuptyanbHoi peaabHocT HTC Vive unmu Vive Pro Full Kit — 1 mt.;

JTUYHBIE MOOWJIBbHBIE YCTPOWCTBAa OOYYaIOIIMXCS W/MIM HACTaBHHKA C OMEPAllMOHHON
cucremoit Android;

MpPEe3eHTAIIMOHHOE 000pYyIOBaHUE C BO3MOXKHOCTBIO MOAKIIOUEHHUs K KoMmmbloTepy — 1
KOMILIIEKT;

GaumuapT ¢ KOMIUJIEKTOM JIMCTOB/MapKepHash JOCKa, COOTBETCTBYIOIIHUN Habop
MUCbMEHHBIX TPUHAIEKHOCTEH — | 1mIT.;



enuHas cetb Wi-Fi.

IIporpammHoe obecnieyenue:

- ouCHOE IPOrpaMMHOE 00ECIICUCHHUE;

- porpaMmmMHoe obecrieueHue 11 TpéxMepHoro moaenupoBanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

- nporpaMMHasi  cpefa Uil pa3padOTKU TMPHIOKEHHH C BHPTYAIBHOH W
nomnosHeHHO# peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduvecKuil peaakTop Ha BBIOOP HACTABHUKA

Ilepeyennb peKoMeHIyeMbIX HCTOUHHKOB

1. Anpuan Hloneccu. Kak crarp nu3zaitHepoM, He IpojaB aymy absBoury / ITurtep.

2. Kanna Jluarka, Tum Orunsu. [ymail xak nusaitHep. [lu3aliH-MblLUIEHUE JUIS
MeHekepoB / Mann, BanoB u depoOep.

3. Maiikn JIxxanga. Coxru cBoé noptdonuo! To, yeMy He yyaT B IU3alHEPCKUX
mikonax / [Turep.

4. @®un Knmueep. YUemy Bac He Haydat B au3aifH-1kone / Punon Knaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio
Skills) / Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to
Manufacture.
7. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) /
Paperback, 2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product
Designers / Hardcover, 2009.

10.  Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid
Visualization of Ideas.

11.  Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing
Guides).

12.  Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and
Production (The Manufacturing Guides).

14.  Susan Weinschenk. 100 Things Every Designer Needs to Know About People
(Voices That Matter).

15.  http://holographica.space.

16.  http://bevirtual.ru.

17.  https://vrgeek.ru.

18.  https://habrahabr.ru/hub/virtualization/.

19.  https://geektimes.ru.

20.  http://www.virtualreality24.ru/.

21.  https://hi-news.ru/tag/virtualnaya-realnost.

22.  https://hi-news.ru/tag/dopolnennaya-realnost.

23.  http://www.rusoculus.ru/forums/.

24.  http://3d-vr.ru/.

25. VRBE.ru.

26. http://www.vrability.ru/.

27.  https://hightech.fm/.

28.  http://www.vrfavs.com/.

29.  http://designet.ru/.
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30.  https://www.behance.net/.

31.  http://www.notcot.org/.

32.  http://mocoloco.com/.

33. https://www.youtube.com/channel/UCOzx6PAOtgemJI1Ypd 1FTA.

34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_met
a[]=design%7Ctyped&term_meta[]=sketching%7Ctyped.

36. https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.

KanengapHo-temaTHu4eckoe NJIaHUPOBAHUE

Beero | [ara
n/n Pa3zgesbl nporpaMMbl y4eOHOT0 Kypca 4acoB

Oo0pa3oBarte/ibHas1 YaCTh

Keiic 1. 34
IIpoexTupyem uaeaibHoe VR-ycrpoiicTBo

3nakoMcTBO. TexHuka OezomacHocTu. BBomnoe 3anstue («CosnaBaid 1

MHUPBI»)

BBenenue B TeXHOJIOTUH BUPTYaIbHOM U TOMOJHEHHON PEaIbHOCTH 1

3HakoMcTBO ¢ VR-TexHOMOrusMu Ha MHTEPAKTUBHOM BBOJIHOM JIEKIIUU 1
TectupoBaHue yCTpOWCTBA, YCTAaHOBKA MPHIIOKEHHM, AaHAIU3 1

MIPUHIHIIOB pa6OTLI, BBISIBJICHUC KIIFOYCBBIX XapAKTCPUCTUK

BbisiBienne  npuHOMIIOB — paboThl  HUIEMa  BUPTYAJIbHOM 2
peaTbHOCTH, TIOUCK, aHATH3 U CTPYKTYPUPOBAaHUE MHPOPMALIUU O APYTHUX
VR-ycTpoiicTBax

Bri0op Matepuana u KOHCTPYKIIMH JJiI COOCTBEHHOUN TapHUTYPHI, 2
MOATOTOBKA K COOpKE yCTpOiicTBa

COopka COOCTBEHHOM TapHUTYpHI, BBIpE3aHHE HEOOXOIUMBIX 2
8 aeranei



https://www.behance.net/
http://www.notcot.org/
http://mocoloco.com/
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COopka COOCTBEHHOW TapHHUTYpHI, BbIpE3aHUE HEOOXOIUMBIX

9 JeTaNeH, TU3aiiH yCTpOMCTBa
TectupoBaHnue u 10pabOTKa MPOTOTUIIA
10
PaGota ¢ KkapToif MOJIB30BAaTENLCKOTO OMbITA:  BBIABICHUE
11 | mpoGmneM, ¢ KOTOPBIMH MOYKHO CTOJIKHYTbCS MpPHU HCHOIb30BaHUH VR.
DOKyCHpPOBKA HAa OJHOM W3 HUX
AHai3 W OLEHKa CYIUECTBYIOUIMX pPEUIEHUH MpoOIeMBl.
2 Wudorpaduka no pemeHusm
['enepanust unpedt ans  pewmeHuss 3Tux npoOiem. OnucaHue
HECKOJIbKUX UJEH, 3KCIpecc-3CKU3bl. MUHU-TIpe3eHTaluu 1jei U BIOOp
JY4IIUX B IPOPaOOTKY
13
W3yueHne MOHATHUS «IEPCIEKTHBA», OKPY)KHOCTH B TIEPCIIEKTHBE,
LITPUXOBKH, CBETOTEHH, Ia/IAI0IIEeH TeHH
14
M3yueHne CBETOTEHM W Majarolllell TeHH Ha npumepe Quryp.
15 | Iloctpoenue ObICTPOro 3CKU3a (PUTYPHI B IEPCIIEKTHBE, Nepeaada 00béMa
C MOMOIIbIO KapaHjamia. TexHuka pucoBaHUs MapKepaMu
OcBoenne HaBblkOB paborel B I[IO jans  TpéxmepHOro
6 npoekTupoBanust (Ha Beioop — Rhinoceros 3D, Autodesk Fusion 360)
3D-monenupoBaHue pa3pabaTeiBAEMOro yCTpOHCTBA
®doropeanuctuynas Busyanuszanus 3D-monenu. Pennep (KeyShot,
Autodesk Vred)
17
[ToaroroBka rpapuyeckux MaTepuasoB JUId MPE3CHTALUHN IPOEKTa
(doto, Buneo, uadorpaduka). OCBOCHHE HABBIKOB BEPCTKU MPE3CHTAIIHI
8
[IpencraBiaeHre MPOEKTOB TMepel JPYTUMH  OO0y4aroIIUMHCS.
[TyOnuuHas nmpe3eHTalus 1 3a1uTa IpOeKTOB
19
Keiic 2. PazpabarsiBaem VR/AR-npusio:xxenus
0

10




BBOZ[Ha}I HWHTCPAKTUBHAA JICKIUA MO TCXHOJOTHUAM HOHOHHGHHOﬁ
Y CMEIIaHHOHW peaibHOCTH

21
TectupoBanue  cymectByomux  AR-npunoxenuil,  omnpezneneHue
MPUHILIUIIOB Pa0OTHl TEXHOJIOTUU
22
BrisBiienne mpoOiieMHON cuTyaluu, B KoTopod momorio Ob1 VR/AR-
MPUIIOKEHUE, UCTIONB3YS METOIbI IU3aiH-MBIIIICHHS
23
AHanmu3 M OIEHKAa CYIIECTBYIOIIMX pEUIeHUH mnpobiemsl. [ eHeparus
coOCTBeHHBIX uael. PazpaboTka crieHapus IpUII0KEHUs
24
Pa3paboTka cueHapuss TNPUIOKEHHS: MEXaHUKAa B3aHUMOJCHCTBUS,
(GbyHKIMOHAT, TPUMEPHBIA BUJ HHTEpdeiica
25
MuHu-Tipe3eHTaluy UIeH U uX 10paboTka o 00paTHOM CBS3H
6
ITocnemoBarenbHOE H3YYEHHE BO3MOXKHOCTEM cpesl paspadoTku VR/AR-
27 | IpUIIOKEHUI
28 | Pazpaborka VR/AR-npuiioskeHus B COOTBETCTBUU CO CIICHApUEM
COop oOpaTHO¥ CBSI3U OT MOTEHIMATIBHBIX MOJIH30BATENEH MPUITOKEHUS
29
JlopaboTKka npuiioKeHusl, YYUThIBasi OOPaTHYIO CBA3b MOJIb30BATENs
BrisBienne kimrodeBblx TpeOoBaHMil kK paspabotke GUI —
0 rpaduyeckux UHTepPEcoB MPUIIOKEHUN
Pa3paboTtka untepdeiica mpunokeHus — quU3aifHa U CTPYKTYPhI
1
[ToaroroBka rpau4eckux MaTepHasoB IS MPE3CHTAIUH TPOCKTa
32 (poro, Buneo, undorpacduka). OcBoeHrne HABBIKOB BEPCTKU MPE3CHTAINH
[IpencraBiaeHne MNPOEKTOB Mepel JPYTUMH  OO0y4aroIUMHUCS.
[TyGnuyHas nmpe3eHTalys U 3alIuTa MPOSKTOB
33
Bcero yacos 68
4

11
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