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1. HHosicHuTeIbHAA 3ANMUCKA.

AKTYaJlbHOCTB: BUPTYaJIbHAS U JOMOJIHEHHAS PEaIbHOCTH — OCOOBIE TEXHOJIOTHYECKUE HATIPABJICHHUS, TECHO
CBSI3aHHBIE C JAPYTUMHU. OTH TEXHOJIOTMHM BKIIIOYEHBI B CIIMCOK KJIKOYEBBIX M OKAa3bIBAIOT CYIIECTBEHHOE
BIMSIHUE HA pa3BUTUE PBIHKOB. [IpakThyeckw i KaXJOW NEpPCHEKTHBHOM Mo3MIMU Oyaymero Kpaiine
10JIe3Hbl OyyT 3HaHMs U3 obsnactu 3D-MoennpoBaHysi, OCHOB IPOrPaMMUPOBAHUS, KOMIIIOTEPHOI'O 3pEHUS
UT. I

CornmacHo  MHOTOYMCICHHBIM  HccienoBaHusiM, VR/AR-pelHOK  pa3BuBaeTcss 1O  JKCHOHEHTE —
COOTBETCTBEHHO, €My HEOOXOAUMBI KOMIIETEHTHBIE CIICIIHATNCTHI.

B Xonme mnpakTHdeckux 3aHATHH IO MporpaMMe BBOJHOIO MOXYyJs OOy4aromiuecss IIO3HAKOMSATCS C
BUPTYaJIbHOM, TOMOJHEHHON U CMEIIAHHON peaIbHOCTSIMH, HOMMYT X OCOOEHHOCTU U BO3MOXKHOCTH, BBISBAT
BO3MOJKHBIE CIIOCOOBI TNPUMEHEHUS, a TaKKe OIpelesaT Haubojee HWHTEPECHbIE HaIpaBICHUSA s
JanbHEHIero yriyOJaeHus, NapajyielbHO pa3BUBas HAaBBIKM JAW3aWH-MBIIUICHUS, JAW3aliH-aHAIM3a |
CIIOCOOHOCTH CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHeprust METO/IOB U TEXHOJIOTUH, UCTIONB3YEMbIX B HampaBieHnn «Pa3paboTka MpuIIoKeHU BUPTYaabHOU U
JIONIOJTHEHHOM peabHOCTH», J1acT 00y4YaroleMycsl YHUKAJIbHbIE MeTalpeJIMETHbIe KOMIIETEHLIUH, KOTOphIE
OyayT ToJIe3HBI B cepe MPOSKTUPOBAHHS, MOACTHUPOBAHUS OOBEKTOB U MPOLIECCOB, Pa3padOTKU MPHIIOKEHHUHA
U Jp.

[Tporpamma maét HEOOXOMUMBIE KOMIIETCHIIWW JJISl JAIbHEHIIEro YyriyOJEHHOTO OCBOEHUS IH3alfHEPCKUX
HAaBBIKOB U METOJUK NPOEKTUPOBaHUsA. OCHOBHBIMM HAIIPABJICHUSMHU B U3YYCHUM TEXHOJIIOIMI BUPTYaIbHOU U
JIOTIOJIHEHHOM peanbHOCTH, C KOTOPBIMU MMO3HAKOMSTCSI 00Oydaroluecss B paMKax MOJyJs, CTAaHYT HadaJlbHbIE
3HaHUS O pa3pabOTKe NPUIOKEHUH A Pa3IUYHBIX YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOI'O 3pEeHHUs, Oa30BbIE
noustusa 3D-monenupoBaHusi.

Yepe3 3HAKOMCTBO C TEXHOJIOTHSIMHU CO3JaHHUs COOCTBEHHBIX YCTPOHCTB M pa3paOOTKH NPHIOKEHUH OyayT
Pa3BUBATHCS UCCIENOBATENbCKUAE, NHKEHEPHBIE U IPOCKTHBIE KOMIIETCHIUH.

OcBoeHMe ATHX TEXHOJIOTUH MOApa3yMeBaeT IMOJydyeHHe pajga 0a30BbIX KOMIIETEHLHH, BaJeHUE KOTOPhIMU
KPUTHYECKH HEOOXO0IMMO JTFO0OMY CIICIIHATTUCTY HAa KOHKYPEHTHOM pbiHKe Tpyaa B STEAM-nipodeccusx.

Ileab mporpammsl: ¢opMmupoBanue yHukanpHbix Hard- u Soft-kommerenuumit mo padore ¢ VR/AR-
TEXHOJIOTUSIMH Yepe3 UCTIONb30BaHNE KeWC-TEXHOIOTHA.

3aaa4u NPoOrpaMMbl .

o0yuamwuiue:
* 00BSICHUTH 0a30Bble MOHATHUS chepbl pa3pabOTKU MPUIOKEHUN BUPTYAIbHOW U JOMOJHEHHOW PEealbHOCTHU:

KJIFOUEBble OCOOEHHOCTH TEXHOJIOTUH M MX pa3iuyusi Mexay co0oil, maHopamMHOe (OTO M BUIEO, TPEKUHT
peanbHBIX 00BEKTOB, HHTEP(]ENC, MOIUTOHAIEHOE MOJICTUPOBAHHE;

* c(hOopMHUPOBATh HABBIKM BHITIOJHEHUS! TEXHOJIOTHUECKON IIETTOUKH pa3pabOTKH MPHIIOKEHUH /11T MOOMITHHBIX
YCTPOMICTB /WM MEPCOHATBHBIX KOMITBIOTEPOB C MCIIOJIB30BaHUEM CIIELUAIBHBIX POTPAMMHBIX CPEl;

* copmupoBaTh 0a30BbIE HaBBIKM pabOTHI B MpOrpaMMax Ajs pa3pabOTKH MPUIOKEHUH ¢ BUPTyaabHOW U
JIOMIOJTHEHHOM peabHOCThIO;

* chopmMupoBaTh 0a30BBIe HABBIKK PAaOOTHI B MPOrpaMMax ISl TPEXMEPHOTO MOJICIIUPOBAHUS;

* HAy4YUThb MCIIOJIb30BaTh M QJANTHUPOBATh TPEXMEPHBIE MOJAETH, HAXOIAIIMECS B OTKPHITOM JOCTYIE, IS
3aJ1a4d Keica;

* chopmMupoBaTh 6a30BbIe HABBIKK pabOTHI B IPOrpaMMax sl pa3paboTKu rpapuuecKux HHTepQeicos;

* MIPUBHUTH HABBIKH MIPOCKTHOM EATEIFHOCTH, B TOM YHCIIE UCTIOIB30BaHNE HHCTPYMEHTOB TUTAHUPOBAHHSL.

pa3BHUBaloIue:

* Ha NMPOTSHKEHUHU BceX 3aHATHH popMupoBarh 4K-kommeTeHIH

(KpUTHYECKOE MBIIIJIEHUE, KPEaTUBHOE MBIIIJIEHUE, KOMMYHHKAIUs, KOOIIEpaIIts);
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* CIOCOOCTBOBATh PACIIUPEHUIO CIIOBAPHOIO 3araca;

* crocoOCTBOBATH PA3BUTHIO MAMSTH, BHUMAHUS, TEXHUYECKOTO MBIIIJICHUS, H300peTaTeIbHOCTH;
* CIIOCOOCTBOBATh PA3BUTHIO AJITOPUTMHUUYECKOTO MBIIUICHUS;

* cnoco0cTBOBATH (POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSAM;

* CIOCOOCTBOBAaTh (POPMHUPOBAHUIO YMEHHUS IPAKTUUECKOTO MPUMEHEHHUS TOJTyYCeHHBIX 3HAHMUIA;

* chopmupoBaTh ymMeHue GopMyJInpoBaTh, APryMEHTHPOBATh U OTCTaWBaTh CBOE MHEHHUE;

* chopmHupoBaTH YMEHHUE BBICTYNATh MYOJIUYHO C TOKJIa/laMu, IPE3CHTALUsIMU U T. 11

BOCIIUTATE/NbHbIE:

* BOCIHTHIBATh aKKYPATHOCTh U JUCUUIUIMHUPOBAHHOCTD IIPU BBITOJHEHUH PAOOTHI;

* c1oco0CTBOBATH (POPMHUPOBAHUIO MOJOKHUTEIBHON MOTUBALIMY K TPYIOBOM NEATEIBHOCTH;

* cnocoOcTBOBAaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO M WHAMBHIYAJIbHOTO TBOPYECTBA IPHU BBITOJHECHUU
KOMaH/HbIX 3a/1aHUN;

* BOCIHTHIBATH TPYIOJIIO0HE, yBAKEHHUE K TPYLY;

* (hopMupoOBaTH YYBCTBO KOJUIEKTUBU3MA U B3aMMOIIOMOLIH;

* BOCIMTBIBATh YYBCTBO IIaTPUOTHU3MA, I'PAXIAAHCTBEHHOCTH, TOPAOCTU 3a JOCTHKEHHMs oredecTBeHHOM MT-
OTpaciIu.

IIporuo3upyemMsle pe3VJabTAaThl M CIIOCO0bI X IPOBEPKH.

JHYHOCTHBIE Pe3VIbTATHI.

* KPUTHYECKOE OTHONICHHE K HH(pOpMAIHK U U30UPATEITHHOCTD €€ BOCIIPUATHS;

* OCMBICJICHHEC MOTHBOB CBOMX JICHCTBUI IIPH BBIIIOJHECHUH 3 1aHUM;

pa3BHUTHE JTFO003HATEIHLHOCTH, COOOPA3UTEIIFHOCTH MPHU BHITIOTHCHUH Pa3HOOOPA3HBIX 3a/IaHUN TTPOOIIEMHOTO H
IBPUCTHYECKOTO XapaKTepa;

* pa3BHUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, [IEICYCTPEMIEHHOCTH, YMEHUS TIPEOI0JICBATh TPYTHOCTH;

* pa3BUTHE CAMOCTOSTEIILHOCTH CY)KJICHHIA, HE3aBUCUMOCTH ¥ HECTAHIAPTHOCTH MBIIILICHUS;

* OCBOCHHEC COIIMAIBHBIX HOPM, MPAaBWJI IOBEACHUS, POJCH W (GOpM COLUMATBHOW XU3HU B TPyNIax Hu
COOO0IIECTBAX;

* opMHupoBaHWE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE C JPYTHMHU
00y4aroIuMUCs.

MeTanpeaIMeTHbIE Pe3YJbTaThl.

peryisiTHBHbIC YHUBEPCAAbHbIC YYeOHbIC JCHCTBUA !

* yMEHHE IPUHUMATh U COXPaHATh YUeOHYIO 33/1a4y;

* YMEHHME IJIAHUPOBATH II0CIIEI0BATEIBHOCTD [IarOB AJITOPUTMA JJIsl JOCTHXKEHHUS LIETIH;

* YMEHHE CTaBUTH L€Jb (CO3JaHHE TBOPUECKOM pabOThI), INIAHUPOBATH JOCTUKEHHUE ITOU LIENH;

* YMEHHE OCYILIECTBIISITh UTOTOBBIN U MOIIArOBbIN KOHTPOJIb IO PE3YIIBTATY;

* CIIOCOOHOCTD aJIeKBaTHO BOCIIPUHUMATD OIIEHKY HAaCTaBHUKA U IPYTUX 00yYaromuXcs;

* YMEHHUE pa3anyaTh CIlocod U pe3ynbTaT AeHCTBUS;

* YMEHHE BHOCHUTH KOPPEKTUBBI B ICHCTBUS B CIIy4ae pacX0K/IE€HUs pe3yJsibTaTa pelIeHMs 3a7aul Ha OCHOBE €€
OLIEHKHU M yuéTa XapakTepa CJIellaHHbIX OIINOOK;

* YMEHHE B COTPYAHMUYECTBE CTABUTh HOBbIE yUeOHBIE 3a/1a4H;

* CHOCOOHOCTB MPOSIBIIATH MO3HABATEIbHYIO HHUIIMATUBY B y4eOHOM COTPYAHUYECTBE;

* yMEHHE O0CBauBaTh CIIOCOOBI pelIeHHs MpoOIeM TBOPUECKOTO XapaKkTepa B )KU3HEHHBIX CUTYaIUsX;

* YMEHHME OLIEHMBATh IOJIyYAIOLIUICS TBOPYECKUN MPOAYKT U COOTHOCUTH €TI0 C M3HAYAJIbHBIM 3aMBICIIOM,
BBITIOJHATH M0 HEOOXOJUMOCTH KOPPEKIIMH JINOO MPOIYKTa, TM00 3aMbIca.

IIO3HABATCJbHbLIC YHUBEPCAJIbHbIC V‘lCﬁHI)Ie IleﬁCTBHHZ

YMEHHE OCYIIECTBIATH MOUCK WH(MOPMAIMK B WHANBUAYAIBHBIX HH()OPMAIIMOHHBIX apXMBaX 00YyYaroIIerocs,
MH(pOPMAITMOHHON cpefie 00pa30BaTENBLHOTO YUpPEXKACHUS, (eepalbHbIX XpaHWIHMIIAX WH(OPMAIIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB;




* YMEHHME HCIIOJIb30BaTh CPEACTBA HMH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH Ui pELIeHUs
KOMMYHUKATUBHBIX, I03HABATEIIbHBIX U TBOPUYECKUX 33]1a4;

* yMEHHE OPHEHTHUPOBATHCS B pa3HOOOPA3UH CIIOCOOOB pEIIeHHUs 3a/1a4;

* YMEHHE OCYIIECTBIISITh aHATN3 OOBEKTOB C BBIJCICHUEM CYIIECTBEHHBIX M HECYIECTBEHHBIX MPU3HAKOB;

* yMEHHE NMPOBOJIUTH CpaBHEHUE, KJIaCCU(PUKAIUIO IO 3aJaHHBIM KPUTEPUSIM;

* YMEHHUE CTPOUTH JIOTHUECKUE PACCYKICHHS B (DOpPME CBSA3H MPOCTHIX CYXKACHUN 00 0OBEKTE;

* yMEHHE YCTaHaBJIMBATh aHATIOTHH, IPUUYNHHO-CIICACTBEHHBIE CBSI3U;

* YMEHHE MOJEIHPOBATH, MPEOOPa3OBHIBATh OOBEKT W3 UYYBCTBEHHOW (OPMBI B MOJENb, I/I€ BBIACICHBI
CYULIECTBEHHbBIE XapaKTEPUCTUKH 00bEKTa (ITPOCTPaHCTBEHHO-TpauuecKas Ui 3HAKOBO-CUMBOJIHYECKas);

* YMEHHME CHHTE3UpOBaTh, COCTABIATH LEJNOE M3 4YacTed, B TOM YHCJIE CAMOCTOSATEIbHO JOCTPAaUBaTh C
BOCIIOJTHEHHEM HEJOCTAOIIUX KOMIIOHEHTOB.

KOMMYHHMKATHBHbIE YHUBePCaJIbHbIe YUeOHbIe 1elCTBUA:

* YMEHHE apryMEHTHPOBaTh CBOIO TOYKY 3pEHHUS Ha BHIOOp OCHOBaHMHA W KPHUTEPHEB IIPH BbIICICHUU
NPU3HAKOB, CPABHEHHUH M KIIACCU(PHUKALIUN O0BEKTOB;

* YMEHHE BBICIYIINBATh COOECEAHNKA U BECTH JUAJIOT;

* CIOCOOHOCTH MPHU3HABATh BO3MOYKHOCTH CYIIECTBOBAHUS PA3IMYHBIX TOUCK 3PEHUS U MPABO KaXJIOTO UMETh
CBOIO;

* YMEHHE IUIAHUPOBATH y4yeOHOE COTPYAHUYECTBO C HACTABHUKOM M JPYIHMHU OOYYarONIIMMUCS: OINPEICISATh
1enu, QYHKIUN Y9aCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHUS;

YMEHHE OCYIIECTBIATH ITOCTAHOBKY BOIPOCOB: HHHUIIMATHBHOE COTPYAHUYECTBO B TIIOUCKE U cOope
nH(pOpMAINH;

* YMEHHE pa3pemarb KOHQIUKTHI: BbISBICHUE, ACHTH(UKAIMS TPOOIEMBI, TOUCK M OLCHKA albTEPHATHBHBIX
CTIOCO00B pa3penieHus: KOH(PINKTA, TPUHATHE PELIICHHUS U €T0 peaTn3alis;

* YyMEHHE C JOCTATOYHOW IOJHOTOM M TOYHOCTHIO BBIpa)KaTh CBOW MBICIH B COOTBETCTBHU C 33/la4aMH H
YCIOBHSIMA KOMMYHHKAIIUH;

* BJIaJICHUE MOHOJIOTHYECKOH 1 Tnanornyeckoil hopmamu peuu.

IpeMeTHbIC Pe3Y/IbTAThI:

B pPe3yJIbTaTe OCBOCHUS MPOrpaMMbl 00 yUarOLIUECs JOJKHBI 3HATD:

* KJIIOYEBBIE OCOOCHHOCTH TEXHOJIOTHI BUPTYaJIbHOM U JOIIOJHEHHOMN peabHOCTH;

* MPUHIUIBI PA0OTHI MPUIOKEHUH C BUPTYaIbHON U JONOJHEHHON PEabHOCTHIO;

* IMepeyeHb COBPEMEHHBIX YCTPOMUCTB, UCIIOJIb3YEMBIX /Ul PA0OTHI C TEXHOJIOTUSAMH, U UX NPEIHA3HAYCHUE;

* OCHOBHOM ()YHKIIMOHAJI MPOTpamM JiJIsl TPEXMEPHOTO MOJIEJIMPOBAHMS;

* MPUHLUIBI ¥ CIIOCOOBI pa3pabOTKU NPUI0KEHUH C BUPTYaJbHOU U JIOTIOJIHEHHON peallbHOCTHIO;

* OCHOBHOM (PYHKIIMOHAJ MPOTPaAaMMHBIX Cpej /sl pa3paOdO0TKU MPHIIOKEHUN C BUPTYaJIbHON M JIOMOJIHEHHON
peanbHOCTBIO;

* 0co0eHHOCTH pa3pabOTKu rpapuueckux HHTep(hencos.

YMETh:
¢ HACTpauBaTh U 3allyCKATh IIJICM BHpTyaﬂbHOﬁ PCAIIbHOCTH,

* YCTaHABJIMBATH M TECTHPOBATH MPUIIOKEHUSI BUPTYAIBHON PEaTbHOCTH;

* CaMOCTOSATENILHO cOOMpPATh OYKU BUPTYaIbHOH peabHOCTH;

* (bopmynupoBaTh 33729y Ha IPOSKTHPOBAHNE MCXO/IS M3 BBISIBJICHHOU MTPOOIIEMEI;

* YMETh MOJb30BATHCS PA3TMUHBIMU METO/IaMU FeHepaly Uae;

* BBINOJIHATH IPUMHUTHBHBIC OTIEPAIAN B TIPOTpaMMax JJisi TPEXMEPHOTO MOJICITHPOBAHUS;

* BBINOJHATH NPUMUTUBHBIE ONEpPAlU B POTPAMMHBIX cpefax Juisd pa3paOOTKH MPUIIOKEHUH ¢ BUPTyaIbHON
Y IONTOJTHEHHOM PEabHOCTHIO;

* KOMIOWJIMPOBATh NMPHIIOKEHHUE 1T MOOMIIBHBIX YCTPONCTB MJIM NMEPCOHAIBHBIX KOMITBIOTEPOB M pa3MeIlaTh
€ro IS CKaYMBaHUS TI0JTb30BATEISIMHU;

* paspabatbiBath rpaduueckuit unrepdeiic (UX/UI);

* pa3pabaTbeIBaTh Bce HEOOXOMMBIE rpaduIecKre 1 BHICOMATEpHAITBI IS TPE3CHTAINH ITPOCKTa,

* MPEJCTABIATH CBOM MPOEKT.



BJIAAECTh.:

* OCHOBHOU TEpMHUHOJIOTHEH B 00J1aCTH TEXHOJIOT M BUPTYaJIbHOM U JIOTIOJIHEHHON pealbHOCTH;

* 0a30BbIMH HaBBIKAMHU TPEXMEPHOTO MOJICITUPOBAHMUS;

* 0a30BBIMH HaBbIKAMH Pa3pabOTKU MPUIIOKEHUH ¢ BUPTYaIbHON U JIOTIOJIHEHHOH pealbHOCTH;

* 3HAHHUSIMM 10 MPUHIUIIAM pabOThl U OCOOCHHOCTSIM YCTPONUCTB BUPTYAIbHOU U IONOJHEHHON PEaTbHOCTH.

DopMBbI HOABEACHUS HTOTOB PeaJTu3alii 001e00pa3oBaTeJLHO NPOrpaMMbl.

[TogBeneHne UTOTOB peasiu3yeTcs B paMKax 3alliuThl pe3ynbTaToB BeimoaHeHus Keiica 1 u Keiica 2.

DopMBbI JEeMOHCTPAIINHN PE3YJILTATOB 00VUCHHS.

[IpencraBienue pe3yiabTaToB 00pa30BaTEIbHOW NEATEIBLHOCTH MNPOUAET B dopMe MyOIUYHON MpEe3eHTAluU
pelieHuil KeMcoB KOMaHAaMH U TOCIEIYIONIMX OTBETOB BBICTYMAIOLIMX HA BOMPOCHI HACTABHUKA U APYTHUX

KOMaH]/I.

@DopMBbI JTUHATHOCTHKH PE3YJILTATOB O0VUCHHS.

Eeceﬂa, TECCTHUPOBAHUEC, OIIPOC.

Coaep:kaHyue MporpaMMbl Kypca.

[Iporpamma mpefanosnaraeT MOCTENEHHOE paclIMpeHHe 3HAHUH M UX YriayOlieHHe, a Takke HpuoOpereHHe
YMEHHH B 00JIaCTH MPOEKTUPOBAHUS, KOHCTPYUPOBAHMSI U U3TOTOBJICHHS TBOPUECKOIO IIPOJIYKTA.
B ocHoBe 00pa3oBaTenpHOro mpolecca JEKUT MPOeKTHbIM noaxon. OcHoBHas (opMa mojadu TeOpUU —
MHTEPAaKTUBHbBIE JIEKIIMM U MOLIaroBble MacTep-kiacchl B rpynnax a0 10—-15 yenosek. IlpakTuueckue 3aganus
IUIAHUPYETCS BBIIOJIHATh KaK MHIMBUIYAIbHO U B IIapax, TaK U B MaJIbIX IPpyNnax. 3aHATHs IPOBOJATCS B BUIC
Oecen, CEeMHHApOB, JEKIMH: I HArJSIIHOCTH IOJaBaeMOro Marepuaja HCHOJIb3YeTCs Pa3IHYHbIHA

MyHbTHMeﬂHﬁHBIﬁ MaTCpHral — IPE3CHTAIHNH, BUACOPOJINKH, ITPUITIOKCHUA IIP.

2. TeMaTn4eckoe MJIAHUPOBAHUE.

Neo Pa3nesisl nporpaMmmbl y4e0HOro Kypca Bcero | Jlara
4acoB
1 | Keiic 1. IIpoekTupyem naeaabnoe VR-ycrpoiicTtBo 57
1 | 3nakomctBo. Texnuka 6e3omnacHoctu. BeogHoe 3anatue («CoznaBail MUPBI») 3
2 | BBeeHne B TEXHOJIOTUU BUPTYAIBHON U JONOJTHEHHOW PEeaTbHOCTH 3
3 3HakoMcTBO ¢ VR-TexHOMOrMsMU Ha HHTEPAKTUBHOM BBOJIHOM JIEKIIUU 3
4 | TectupoBaHue ycTpONCTBA, yCTAHOBKA MPUJIOKEHUH, aHATTN3 TPUHLIUIIOB padOThI, 3
BBISIBJICHHE KITOUEBBIX XaPaKTEPUCTUK
5 | BeisiBreHHE MPUHIUIIOB Pa0OTHI IJIEMa BUPTYAJbHOW PEATbHOCTH, TIOUCK, aHAIN3 U 3
CTpyKTypupoBaHue uadopmaimu o apyrux VR-ycrpoiicTBax
6 | BeiOop MaTepuana u KOHCTPYKIMH I COOCTBEHHOM TapHUTYPHI, TOATOTOBKA K 3
cOOpKe yCTpoHCcTBa
7 | COoopka cOOCTBEHHOM TapHUTYPHI, BRIPE3aHNE HEOOXOTUMBIX JIeTajIeH 3
8 | Coopka coOCTBEHHOH TapHUTYPHI, BRIpE3aHNE HEOOXOIMMBIX JeTalel, Tn3aiiH 3
YCTPOMCTBA
9 | TectupoBaHue u qopabOTKa MPOTOTUIIA 3
10 | PaGora c kapToil MoJIb30BaTEIBCKOTO OMBITA: BBISIBIEHUE MTPOOIEM, C KOTOPBIMU 3
MOYKHO CTOJIKHYTHCSI ITPH MCTOIh30BaHNU VR. DoKycHupoBKa Ha OJTHOM U3 HUX
11 | AHanu3 U OlLEeHKa CYIIECTBYIOUIMX pelieHui npodyiemsl. MHdorpaduxka mno 3

pEeHIECHUSIM




12 | I'enepamus uaeit s pemenus 3Tux mpodiaemM. Onucanne HeCKOIbKUX UICH, 3
DKCIIPECC-ICKU3bl. MUHU-TIPE3CHTAINN UK U BEIOOD TYUYIIUX B IPOPAOOTKY

13 | H3ydeHue NOHATUS «IIEPCIIEKTUBA», OKPYKHOCTH B TIEPCIIEKTHUBE, IITPUXOBKH, 3
CBETOTEHH, ITaJa0OIIeH TCHU

14 | M3ydenue CBETOTEHH U Majarolieii Tenu Ha mpumepe uryp. [loctpoenue O6picTporo 3
acKu3a GUTYPHI B TIEPCIICKTHBE, NIepeaada 00bEMa ¢ TIOMOIIBIO KapaHaalia.
TexHHUKa PUCOBAHUS MapKepaMH

15 | OcBoenne HaBBIKOB paboThI B [1O miist TpéXxMepHOTO MPOSKTUPOBaHUS (Ha BBIOOD — 3
Rhinoceros 3D, Autodesk Fusion 360)

16 | 3D-moxenupoBaHue pa3pabaTbIBAEMOI0 YCTPOHCTBA 3

17 | ®oropeanucruunas Buzyanusanus 3D-monenu. Pennep (KeyShot, Autodesk Vred) 3

18 | I[ToaroroBka rpaduyuecKnX MaTepUaIoB JIJIs TPe3eHTalluu MpoekTa (PoTo, BUIEO, 3
uHdorpaguka). OcBoeHHE HABBIKOB BEPCTKH MPE3CHTAINH

19 | [IpencraBiaeHue IPOEKTOB Mepe APyruMH oOydarorumucs. [Tyonuanas 3
MPE3CHTAINS U 3alIUTa MPOCKTOB

2 | Keiic 2. PazpabatsiBaem VR/AR-npusioxenus 45

20 | BBogHast MHTEpAaKTUBHAS JICKIIHS 1O TEXHOJIOTUSM JIOTIOJIHEHHON M CMETIaHHON 3
peabHOCTH

21 | TectupoBanue cymecTByommnx AR-pUII0KeHUH, OrpeieJIeHIe MPUHITUIIOB 3
paboTHl TEXHOJIOTUH

22 | BeisBieHue mpoOaeMHON CUTYaIMK, B KOTOpoit momoriio 661 VR/AR-nipunoxenue, 3
WCTIOJIB3YS METOJI TN3aiH-MBIIIIJICHUS

23 | AHanu3 ¥ OIeHKa CYIIECTBYIOIIUX pelIeHui mpobiieMsl. ['eHepalus coOCTBEHHBIX 3
unei. PazpaboTka cueHapus NpUI0KeHUs

24 | Pa3paboTka cueHapus MPHIIOKEHUS: MEXaHUKa B3aUMOACUCTBUS, (DYHKIIMOHAT, 3
IpUMEpPHBIA BUJ nHTepdeiica

25 | MunHH-ipe3eHTaIuu UACH 1 MX JopaboTKa 10 OOPaTHOW CBSI3U 3

26 | [TocnemoBarenbHOE H3yUYEHUE BO3MOKHOCTEH cpeibl paspabotku VR/AR- 3
IIPUJIOKEHU N

27 | Paspaborka VR/AR-1puiiokeHust B COOTBETCTBHUHU CO CIIEHAPHEM 3

28 | Coop 0OpaTHOM CBSI3M OT MOTCHIIMAIBHBIX TOJIL30BATEIICH IPHIIOKECHUS 3

29 | JlopaGoTka MpHJIOKEHHsI, YUUTbIBasi OOPaTHYIO CBsI3b MOJIb30BATEIS 3

30 | BrisBieHune KiroueBbIX TpeboBaHmii K pazpadoTke GUI — rpaduueckux 3
UHTEpGECcOB MPUIIOKEHHUH

31 | Pa3paboTka nHTEpdeiica MPUIOKEHHUS — IU3aliHA U CTPYKTYPBI 3

32 | [ToaroroBka rpadUyuecKUX MaTEPHAIIOB JIJIs TIPe3eHTAIMK TipoekTa (poTo, BHIEO, 3
uH(porpaduka). OcBoeHUE HABBIKOB BEPCTKU MPE3CHTALIUN

33- | [IpencraBneHne mpoeKTOB Nepea pyruMu ooyqarommumucs. [1yomuanas 6

34 | mpe3eHTalMs U 3alIUTa MPOCKTOB
Bcero yacos 102




CoaepikaHue TeM MPOrpaMmabl.

Keiic 1. IIpoekTupyem uaeanbuoe VR-ycTpoiicTBO.

B pamkax nepBoro keiica o0yyaroniyecst UCClIeIyoT CYyIIeCTBYIOIUE MOJEIH YCTPOMCTB BUPTYaIbHOM
peaNbHOCTH, BBISBIISIIOT KIIFOUEBBIC TAPAMETPHI, @ 3aTE€M BBITIOJIHSIOT TPOCKTHYIO 33]1a4y— KOHCTPYUPYIOT
cobctBerHoe VR-ycrpoiicTBo. OOy4aromnuecs uccieayor VR-KoHTposiepbl 1 00001at0T BO3MOKHBIC
MIPUHIUIIBI YIIPaBJICHUS CUCTEMaMU BUPTYaIbHOM peaabHOCTH. CpaBHUBAIOT PA3IMUHbIC TUIIBI YIIPABICHUS U
JIeNIal0T BBIBOJIBI O TOM, YTO HEOOXOAMMO JJIsi «0OMaHay MO3Ta U MOrpyXKeHus B Ipyroi mup. Odyqaromuecs
cMoryT co0path cOOCTBEHHYIO MoJienb VR-TapHUTYpBI, CIIPOEKTUPOBATH, CMOACIUPOBATh,
BbIpe3arh/pacnedarats Ha 3D-npuHTEpe HYKHBIE JIEMEHTHI, a 3aT€M IIPOTECTUPOBATH CAMOCTOSITEIILHO
pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. PazpadaTsiBaem VR/AR-npuiioxkeHust.

[Tocne hopMupoBaHMsi OCHOBHBIX ITOHITUI BUPTYalIbHOMN peabHOCTH, OJY4YEeHUsI HAaBBIKOB paboTsl ¢ VR-
000pyZI0OBaHUEM B NIEPBOM Keiice, 00yJaronuecs MepexosaT K paCCMOTPEHHIO MMOHSITUN JTOTIOTHEHHON |
CMELIaHHOM peabHOCTH, Pa30UpaloT UX OCHOBHBIE OTINYUA OT BUpTyaiabHOH. Co3natoT cooctBeHHOe AR-
npunoxenne (augmented reality — qomoJTHEeHHAs! peaTbHOCTD), OTpa0aThIBasi HABBIKKA PAOOTHI C HEOOXOIUMBIM
B JlaJIbHENIIEM [TPOrpaMMHBIM 00ecrieueHHEeM, HaBBIKU AN3alH-TIPOEKTUPOBAHUS U JU3aiH-aHATUTHKH.
OOyuaronmecst Hay4aTcsi padoTaTh ¢ KPYIMHEHIIMMHU PETTO3UTOPUSIMHU OECIUIATHBIX TPEXMEPHBIX MOJIEIIEH,
CMOT'YT MUHUMAJIbHO aJalTUPOBATh MOJIENIN, UMEIOLIHECS B CBOOOHOM JIOCTYIIE, IO CBOU HYK[IbI.
Haunnaercst 3HakOMCTBO CO CTPYKTypoi HHTEpdeiica mporpamMmsl it 3D-MonennpoBanus (10 yCMOTPEHHIO
HactaBHuka — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaHAaMu. BBOJsTCS mOHATUS
«TIOJIMTOHAIIBHOCTB) U «TEKCTYpa.

Kaaposble ycj10Bus peaju3auuy NporpaMmmasl.

TpeboBaHMs K KQJIPOBBIM PeCypcam:

* YKOMIUIEKTOBAaHHOCTh 00pa30BaTEIbHOTO YUPEKICHHS Me1arOrM4eCKUMHU, PYKOBOASIIUMHU U HHBIMU
paboTHHKaMU;

* ypOBeHb KBaM(UKAINH MEAArOTUYECKUX, PYKOBOISIINUX M UHBIX PaOOTHUKOB 00pa30BaTEIbHOTO
YUPEIKACHUS;

* HEMPEPHIBHOCTH MPO(PECCHOHANBHOTO Pa3BUTHSI MEJArOTUYECKUX U PYKOBOISIIUX paOOTHUKOB
00pa30BaTENBFHOTO YUPEKICHUS, PEATH3YIONIET0 OCHOBHYIO 00pa30BaTEbHYIO TPOrpamMMy.

KoMneTreHImu neaarornyeckoro paboTHUKA, PEaTM3YIOIIET0 OCHOBHYIO 00pa30BaTENIbHYIO IPOrpaMMy:
* oOecrieuyuBaTh YCIOBHS JUIs YCIICIIHOM NesTeIbHOCTH, O3UTUBHOM MOTHUBAIUH, A TAK)KE
CaMOMOTHBUPOBaHUS 00yUaIOLIUXCS;

* OCYILECTBJIATH CAMOCTOSITENIbHBIN MOMCK M aHAJIN3 HH(POPMALIUHU C TOMOIIBIO COBPEMEHHBIX
MH(OPMALMOHHO-TIOMCKOBBIX TEXHOJIOTHUH;

* BJIQJICHHE NHCTPYMEHTaMH MPOEKTHON JAESITeNTbHOCTH;

* YMEHHE OpPraHU30BBIBATh U COMPOBOXKAATH YIEOHO-UCCIEN0BATEIbCKYIO U IPOSKTHYIO 1S TETbHOCTh
00yJaronuxcs;

* YMEHHE MHTEPIIPETUPOBATh PE3yIbTAThl JOCTH)KEHUH 00yJatoLINXCS;

 0a3oBble HaBBIKK PadOTHI B Iporpammax Juist TpéxMepHoro MoaenupoBanus (3ds Max, Blender 3D, Maya u
p.);

* 0a3oBble HaBBIKU PaOOTHI B IPOrPaMMHBIX CpeJiax Mo pa3padboTKe MPUIIOKEHUN C BUPTYaJTIbHOM U
nonojiHeHHOM peanbHOCcThIO (Unity3D, Unreal Engine u mp.).
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MaTepI/IaJIbHO-TEXHI/I‘-IeCKI/Ie YcJIoBUuA peajim3dallui nporpamMmmal.

AnnapaTHoe M TeXHHYeCKOe ofecreyeHme:

* pabodee MeCTO 00yJaroIIerocs:

HOYTOYK: MPOU3BOUTEIBHOCTH Iporieccopa (mmo tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meree 2000 equnuIr; 00bEM orepaTUBHON NTaMATH: HE MeHee 4 1'0; 00béM
Hakorurens SSD/eMMC: ne menee 128 I'6 (MM COOTBETCTBYIOLIHIA 1O XapaKTEPUCTHUKAM MEPCOHATBHBIN
KOMITBIOTEP C MOHUTOPOM, KJIABUATYPOH M KOJIOHKAMH);

MBIIIIb.

* paboyee MECTO HACTaBHUKA!

HOyTOYK: mpoueccop Intel Core 15-4590/AMD FX 8350 — ananoruyHas wim 0ojiee HoBasi MOJICIIb,
rpaduueckuii mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunast uiau 6oJjee
HOBas MOJIeIb, 00bEM orepaTuBHOU namaTu: He MeHee 4 ['0, BuneoBsixon HDMI 1.4, DisplayPort 1.2 nnnm
OoJiee HOBasi MOZICITh (MIJTH COOTBETCTBYIOIIUH 110 XapaKTEPUCTUKAM TIEPCOHAIBHBIA KOMITBIOTEP C MOHUTOPOM,
KJIaBHATYPOH U KOJIOHKAMH );

uuieM BuptyanbHoi peaabHoctd HTC Vive unmm Vive Pro Full Kit — 1 it

JMYHBIE MOOMIIBHBIE YCTPOMCTBA O0YJArOIINXCS M/MIIM HACTAaBHHUKA C ONIEPAlMOHHON cucteMoit Android;
MPE3CHTAIMOHHOE 000PYA0BaHUE C BO3MOXXHOCTBIO MOJIKIIIOYCHUS K KOMITBIOTEPY — | KOMILJICKT;

GUImIapT ¢ KOMILIEKTOM JINCTOB/MapKepHasi I0CKa, COOTBETCTBYIOIIUN HA0OP MUChMEHHBIX
NpUHAIISKHOCTEH — 1 mT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecnieyenue:

* o¢ucHOE MPOrpaMMHOE 00ECIICUCHUE;

¢ IIporpaMMHOC oOecrmeueHne JJIs1 TpéXMepHOFO MOICIINPOBAHUS

(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

* MporpaMMHas cpena A pa3paboTKu MPUIIOKEHUH ¢ BUPTYaIbHOU U JONOJHEHHOU peanbHocThio (Unity
3D/Unreal Engine);

* rpaduuecKkuil peJakTop Ha BIOOP HACTaBHUKA.

Pacxoanble MaTepHaJIbl:

* Oymara A4 juig pucoBaHHUs U pacrieyaTku — MUHUMYM | ynakoBka 200 nucToB;
» Oymara A3 ass pucOBaHUS — MHUHUMYM IO 3 JIMCTa Ha OJJHOTO 00yYaroerocs;
* Habop MPOCTHIX KapaHJallel — M0 KOJUYECTBY 00yUarOIINXCs;

* HabOp YEPHBIX MIAPUKOBBIX PYUEK — IO KOJIMUYECTBY 00YUAIOLIUXCS;

o kiue#t [IBA — 2 mir.;

* KJIeii-kapaHaI — M0 KOJIUYECTBY 00yJaroIuxcs;

* CKOTY MPO3payuHbIii/MaToOBbIM — 2 IIT.;

* CKOTY JBYCTOPOHHUN — 2 IIIT.;

* KapToH/TopokapToH 1yt MakeTupoBanus — 1200*800 MM, Mo oAHOMY JIUCTY Ha ABYX 00YYaIOIUXCS;
* HO MaKeTHBIM — IO KOJMYECTBY 00yUaroInuXxcs;

* JIe3BHS JJIA HOXKA CMEHHEIE 18 MM — 2 IIT.;

* HOKHHIIBI — I10 KOJIMYECTBY 00Y4aIOIIUXCS;

* KOBPUK JUIsl p€3KH KapTOHA — [0 KOJIMYECTBY 00yUaroUInXxcs;

* JUH3BI 25 MM WK 34 MM — KOMIUIEKT, IO KOJIMYECTBY 00yUaromuxcs;

» ponomauTenbHO — PLA-mmactuk 1,75 REC HeCKOIBKHX IIBETOB.
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Hepequb PEKOMECHAYECMbBIX HCTOYHHUKOB.

1. Anpuan [lloneccu. Kak crath au3aiiHepoMm, HE MPOJAB AyIIy AbsBoiy / [lutep.

2. XKanna Jlunrka, Tum Ormnsu. Jymait kak qu3aiinep. Ju3aitH-MpluieHue s MeHekepoB / Mann, FiBaHoB
u depodep.

Maiikn [xanma. Coxru cBo€ moprdommo! To, uemy He ydyaT B 1u3aitHepcKux mkonax / [Turep.

®un Knusep. Uemy Bac He HayyaT B Au3aiH-mkose / Punon Kitaccuk.

Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills) / Paperback, 2012.
Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.

Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) / Paperback, 2012.
Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers / Hardcover, 20009.
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.rul/.

25.VRBE.ru.

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

27. https://hightech.fm/.

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

29. http://designet.ru/.

30. https://www.behance.net/.

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

32. http://mocoloco.com/.
33.https://www.youtube.com/channel/UCOzx6PAOtgemJIlYpd 1FTA.

34. https://vimeo.com/idsketching.
35.https://ru.pinterest.com/search/pins/?g=design%20
sketching&rs=typed&term_meta[]=design%7Ctyped&term_ meta[]=sketching%?7Ctyped.

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