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I. IlosicauTeEIbHAA 3aNIMCKA

AKTYaJIbHOCTB: BUPTYaJIbHAS U JIOTIOJIHEHHAS PEaIbHOCTH — 0COObIE TEXHOJIOTHYECKUE
HaIPAaBJICHUS, TECHO CBSI3aHHBIEC C APYTUMHU. JTH TEXHOJIOTUH BKIIIOUEHBI B CIIMCOK KIKOYEBBIX
1 OKa3bIBalOT CYLICCTBEHHOE BIIMSHME HA PA3BUTHE PBIHKOB. [IpakTuuecku Uit Kaxaon
MEPCIIEKTHBHON MO3UIMH Oy TyIero KpaiiHe moie3Hsl Oy 1y T 3HaHus U3 odnactu 3D-
MOJEJINPOBAHUs, OCHOB IIPOIPaMMMPOBAHHUSI, KOMIIBIOTEPHOT'O 3pEHUS U T. II.

CornacHo MHOTOUYHUCIIEHHBIM HccileqoBaHusAM, VR/AR-peIHOK pa3BUBAETCs 110 3KCIIOHEHTE
— COOTBETCTBEHHO, €My HEOOXOMMbI KOMIIETECHTHBIE CIIELUAINCTHI.

B xone npakTHueckux 3aHATUI 0 IporpaMMe BBOJHOIO MOJTyJisl 00ydJaroluecs
ITIO3HAKOMSITCS C BUPTYAJIbHOM, JIOIIOJIHEHHON U CMELIaHHOM peabHOCTSIMU, IOMMYT UX
0COOEHHOCTH U BO3MOKHOCTH, BBISIBSIT BO3MOKHBIE CIIOCOOBI IPUMEHEHUS, a TAKXKE ONPEIEIST
Haun0oJiee NHTEPECHbIE HAIIPABICHUS IS AaJbHEHIIEro yrilyOaeH s, HapajljieIbHO Pa3BUBast
HaBBIKU JU3alH-MBIIIICHMS, JU3aiH-aHaJIM3a U CIIOCOOHOCTh CO3aBaTh HOBOC U
BOCTpPEeOOBaHHOE.

CuHeprust METOJI0B U TEXHOJIOTUH, HCII0JIb3yEeMbIX B HanpapiieHuH «Pa3paboTka
NPUIOKEHUH BUPTYaIbHOM U JONOJHEHHOM peaabHOCTH», JAaCT 00ydYaroeMycsl yHUKaJIbHbIE
MeTanpeMEeTHbIE KOMIIETEHIIUN, KOTOpbIE OYAyT MOJIE3HbI B cpepe NPOEKTUPOBAHNUS,
MOJIEJTUPOBaHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUHN U JIp.

[Tporpamma 1aét HEOOXOMMbIE KOMIETEHIIUH [T JalbHEHIIEro yriayOJEHHOIO OCBOCHHUS
JIU3allHEPCKUX HABBIKOB M METOIMK NMPOEKTUPOBaHUsA. OCHOBHBIMU HAIIPaBJIICHUSAMHU B U3YUCHUH
TEXHOJIOTMI BUPTYaJIbHOU U TONIOJHEHHON PEAIBHOCTH, C KOTOPBIMU MO3HAKOMSATCS
oOyuJaroluecs: B paMKax MOJyJisl, CTAaHYT HadajbHbIE 3HaHUS O pa3paboTKe MPUTIOKEHUH IS
Pas3JINYHBIX YCTPOHCTB, OCHOBBI KOMITBIOTEPHOT'O 3peHHMsI, 6a30Bble MOHATHUS 3D-
MOJIEJTMPOBaHUS.

Yepes 3HAKOMCTBO C TEXHOJIOTUSIMU CO3/1aHUSI COOCTBEHHBIX YCTPONCTB U pa3paboTKu
MPUJIOKEHUH OYyIyT pa3BUBAThHCS UCCIIEIOBATEIbCKIE, HHKEHEPHBIE U POESKTHHIE
KOMIIETEHIIUH.

OcBoeHHe 3THUX TEXHOJIOIHH Mopa3yMeBaeT NodydeHue psiaa 6a30BbIX KOMIIETECHIIHH,
BJIa/IEHHE KOTOPBIMU KPUTHYECKH HEOOXO0IMMO JIFO0OMY CHEIHATUCTY Ha KOHKYPEHTHOM PBIHKE
tpyna B STEAM-nipodeccusix.

Heab nporpammel: GopmupoBanue yHUKaIbHBIX Hard- u Soft-kommerennuii mo padore ¢
VR/AR-TeXHONOTHAMH Yepe3 UCIOIb30BaHHE KEHC-TEXHOIOTHIA.

3axayu nporpaMmblI:

Obyuarowue:



—00BSCHUTH Oa30BbIC OHATHS ChEephl pa3padOTKH MPHIIOKEHUN BUPTYATbHON U
JIOTIOJTHEHHOH peabHOCTH: KIIFOYEBBbIE OCOOCHHOCTH TEXHOJIOTHHA M MX PasziIHyuus MEXIy co00ii,
naHopaMHoe ()OTO U BUJEO, TPEKHHT pealibHbIX 00BEKTOB, MHTEP]ENC, MOIUTOHAIEHOE
MO/JICJINPOBAHHUE;

—c(hOopMHUPOBATh HABBIKH BBHINOJIHEHUS TEXHOJIOTMYECKOH LIETTOUKU Pa3paboTKU
NPUIIOKESHUH 17151 MOOMJIBHBIX YCTPOMCTB W/MIIM TIEPCOHAIBHBIX KOMITBIOTEPOB C
MCII0JIb30BaHUEM CHELIMATIBHBIX IPOIPAMMHBIX CPE;

—c(hopMupoBaTh 6a30BbIe HaBBIKK pabOTHI B IpOrpaMMax JUlsl pa3pabOTKU NPUI0KEHUH C
BUPTYaJIbHO! U JIOTIOJIHEHHOHN peallbHOCThIO;

—c(opmupoBaTh 0a30Bble HABBIKM PabOTHI B IpOrpaMmax Juist TpEXMEPHOIO
MOJIEJTUPOBAHUS;

—Hay4YMUTb UCIOJIb30BATh U AANTUPOBATh TPEXMEPHBIE MO, HAXOASIIUECs B
OTKPBITOM JIOCTYIIE, JUIs 3a]1a4 Kelica;

—chopMupoBaTh 6a30BbIe HABBIKK PabOTHI B MPOrpaMMax Uit pa3padoTKu rpaguuecKux
uHTEp(PENCcoB;

—IPUBUTH HABBIKU MPOEKTHOM JEATEILHOCTH, B TOM YHUCIIE HCII0JIb30BAaHHE HHCTPYMEHTOB
IUTAHUPOBAHMSL.

Pazeusarowue:

—Ha NPOTSKEHUH BCeX 3aHATUN popMupoBath 4K-koMieTeHIIUN (KpUTHYECKOE
MBIIIEHHE, KPEATUBHOE MBIIIJICHHE, KOMMYHHKAIIHS, KOOIeparys);

—Ccnoco0CTBOBAThH PACIIMPEHUIO CIIOBAPHOTO 3a11aca;

—CII0COOCTBOBATh Pa3BUTHIO NMaMATH, BHUMAHUS, TEXHUUECKOTO MBILIUICHHUS,
M300peTaTeNIbHOCTH;

—Croco0CTBOBATH PA3BUTHIO AJITOPUTMUYECKOTO MBIIIIICHHUS;

—cnoco0CcTBOBATh (POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSAM;

—CIocoOCTBOBAaTh (POPMHUPOBAHUIO YMEHHUS TPAKTUUYECKOT'O TPUMEHEHHUS MOJTyYEeHHBIX
3HAHUM;

—chopMHUpOBaTh yMeHUE (POPMYINPOBATH, APTYMEHTHPOBATh U OTCTaWBaTh CBOE MHEHHE;

—c(hopMHUPOBATh YMEHHUE BBICTYNATh MTyOIMYHO C JOKJIAJAaMH, IPE3CHTALUSAMHU U T. 1.

Bocnumamenvnuie:

—BOCIHUTHIBATh AKKYPAaTHOCTh U JUCHUIUIMHUPOBAHHOCTh MPU BHIMOJIHEHUH PaOOThI;

—cnoco0CcTBOBATH (POPMHUPOBAHUIO MOJOKHUTEIHHON MOTUBALIMY K TPYJOBOM
JESITEIIBHOCTH;

—Ccnoco0CcTBOBATh (POPMHUPOBAHUIO OIBITA COBMECTHOI'O M MHAMBHIyaJIbHOI'O TBOPUYECTBA

ITIPU BBIITOJHCHUHW KOMAaHIHBIX SaHaHHﬁ;



(OINSE (S

3aJaH

—BOCHUTHIBATH TPYIOJII00HE, YBAXKEHUE K TPYY;
—hopmupoBaTh YyBCTBO KOJUICKTHBU3MA U B3aUMOIIOMOIIIN;
—BOCIHTHIBATH UYBCTBO NATPUOTU3MA, TPAXKTAHCTBEHHOCTH, TOPJIOCTH 32 JOCTHKEHUS

ctBeHHOM UT-oTpacmu.

IIporuo3upyemsie pe3yJbTaThbl H CIOCO0ObI X IPOBEPKH

JInuHOCTHBIE pe3yJIbTaThI:

—KPUTHYECKOE OTHOLIEHHUE K MH(POPMALUU U U30MPATEIbHOCTh €€ BOCIIPUSTHUSA;
—OCMBICIIEHHE MOTUBOB CBOMX J€HCTBUI NPH BHIIIOJTHEHUH 3a/1aHUM;

—pa3BUTHE JTI0003HATEIBHOCTH, COOOPA3UTEIBHOCTH IIPU BBIIOJIHEHUH PA3HOOOPA3HBIX
Ui IpoOJIEMHOT0 U ABPUCTUYECKOTO XapaKTepa;

—Pa3BUTUC BHUMATCIIbHOCTH, HaCTOﬁqHBOCTH, I_IeJ'IGy'CTpeMJ'IéHHOCTI/I, YMCEHUA

npeoaojieBaTb TPYAHOCTH,

—Pa3BUTHUC CaMOCTOATCIIBHOCTHU CY)KﬂCHHﬁ, HE3aBUCUMOCTHU U HCCTAHAAPTHOCTHU

MBIIIJIICHUA,

—OCBOCHHC COLUAIbHBIX HOPM, IIPAaBHJI IIOBCACHUA, poneﬁ n (1)OpM COHH&HBHOﬁ JKHN3HU B

Irpynimax u COO6H_[CCTBaX;

—(popMHUpOBaHHE KOMMYHHUKATHBHON KOMITETEHTHOCTH B OOIIIEHNUU U COTPYAHUYECTBE C

JIPYTUMU 00YYaIOIIUMHUCS.

LENH;

MertanpeameTHbie pe3yJbTaThl:

PeZVﬂﬂmuBHble YHUBEPCAilbHblEe VH€6Hbl€ oeticmeus.

—yMEHHEe IPUHUMATh U COXPaHITh Y4eOHYI0 3aj1a4y;
—YMEHHE IUITAHUPOBATh NOCIEA0BATEIBHOCTD [IAr0B AJITOPUTMA JUIS TOCTUKEHUS LIEIIH;

—YMCHHUC CTABUTH LICIIb (CO3,Z[8.HI/I€ TBOp‘lCCKOfI pa60TBI), IJIaHUPOBATb JOCTHIKCHUC 3TOM

—YMEHHE OCYIIECTBIIATh UTOTOBBIM U ITOIIATOBBIA KOHTPOJIb IO PE3YJIbTaTy;
—CIIOCOOHOCTH aJIeKBaTHO BOCIIPUHUMATD OLIEHKY HACTaBHUKA U IPYTUX 00y4arOIINXCS;
—yMEHHE pa3InyaTh CIoco0 U pe3ysbTaT AeHCTBUS;

—YMCHHUC BHOCUTH KOPPCKTHBLI B JIENCTBUS B CJIy4dac pacxXoxXACHUA pE3yJibTaTa pCHICHUA

3aJjauM Ha OCHOBE €€ OIIEHKU U YUETa XapaKTepa ClIeJaHHbIX OIMIMOO0K;

—yMEHHE B COTPYAHUUYECTBE CTABUTh HOBbIE yUeOHBIE 3a/1a4H;
—CHocoOHOCTh MPOSIBIIATH MTO3HABATEIbHYIO HHUIIMATHBY B Y4€OHOM COTPYAHUYECTBE;

—yMEHHE OCBaMBaTh COCOOBI pelIeHHUs MPOOIEeM TBOPUECKOTO XapaKkTepa B AKU3HEHHBIX

CUTyalusix;



—YMEHHE OLIEHUBATh MOJIYYAIOINUKUCS TBOPUECKUNA TPOLYKT U COOTHOCUTD €I0 €
M3HAYAIBHBIM 3aMBICTIOM, BBITIOJTHSATH 10 HEOOXOAMMOCTH KOPPEKIIUH JINOO MPOIYKTa, THOO
3aMblcIIa.

Hosuasamenvhvle YHUBEDCAIbHBIE V'{€6Hbl€ oelicmeus.

—yMEHHE OCYIIECTBIIATH MOUCK MHOOPMALIMHU B MHIUBHIYTbHBIX HHPOPMAIIMOHHBIX
apxuBax o0ydJaromuierocsi, ”HGOPMAIMOHHOH cpeJie 00pa30BaTEIBHOTO YUPEKICHHS,
denepanbHBIX XpaHUIUIIAX HH(OPMAIIMOHHBIX 00Pa30BaTEbHBIX PECYPCOB;

—yMEHHE HCII0Ib30BaTh CPEACTBA NH(POPMAIIMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTUI
JUISL peIICHNs KOMMYHHUKATHBHBIX, TIO3HABATEIILHBIX M TBOPUECKHUX 3a/1a4;

—yMEHHE OPHEHTHPOBATHCS B pa3HOOOPA3UH CIIOCOOOB PELICHHUS 33/1a4;

—yMEHHE OCYIIECTBIIATh aHAIN3 OOBEKTOB C BBIACICHHEM CYIIECCTBEHHBIX U
HECYIECTBEHHBIX PH3HAKOB;

—yMeEHHE IPOBOJIUTH CPABHEHUE, KIACCU(PHUKALIUIO 110 3aJaHHBIM KPUTECPHSM;

—yMEHHE CTPOUTH JIOTHUECKUE PACCYKICHHS B (hOpME CBSI3M MPOCTHIX CYKICHUN 00
00BEKTE;

—yMEHHE YCTaHABJINBATh aHAJOTUH, IPUIUHHO-CIICICTBEHHBIE CBS3H;

—yMEHHE MOJICINPOBATh, IPEOOPa30BbIBaTh OOBEKT U3 UyBCTBEHHOW (POPMBI B MOJIEIb,
T/Ie BBIJICJICHBI CYIIECTBEHHBIE XapaKTEPUCTHKU 00beKTa (TPOCTPAaHCTBEHHO-TpaduIecKas in
3HAKOBO-CUMBOJIMYECKas );

—yMEHHUE CUHTE3UPOBaTh, COCTABJIATH 1I€JI0€ U3 YaCTeH, B TOM YHCIIe CAMOCTOSTENILHO
JIOCTPauBaTh C BOCIIOJIHEHHUEM HEIOCTAIOLINX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie V’vleéHble oeticmeusi.

—yMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PEHUS HA BIOOP OCHOBAHMI M KpUTEPUEB MTPU
BbIJICTICHUH MPU3HAKOB, CPABHEHUHU U KJIacCU(PHUKAIIIN 0OBEKTOB;

—yMEHHE BBICTYIINBATh COOECeTHUKA U BECTH JIUAJIOT;

—CITOCOOHOCTH MPU3HABATH BO3MOXKHOCTh CYIIIECTBOBAHUS PA3IMIHBIX TOYCK 3PCHUS U
MPaBO KAXKJIOTO UMETh CBOKO;

—yMeHHeE IIaHUPOBATh YUeOHOE COTPYIHUYECTBO C HACTABHUKOM U JIPYTUMHU
00y4JarOIIUMUCS: OTPEAEIATh 1eNH, QYHKIIUN YIYaCTHUKOB, CTOCOOBI B3aUMOICHCTBHUS,

~YMCHHUEC OCYHIECTBIIATE TOCTAHOBKY BOIIPOCOB: HHUIIUATUBHOC COTPYAHUYCCTBO B ITIOMCKE
u coope uHdopmaiuu;

—yMeHHe pa3peniath KOH(QINKTHL: BBISIBICHHE, UACHTU(UKAIHS TPOOIEMBI, TTOUCK U
OLIEHKA aJIbTePHATHBHBIX CIIOCOOOB pa3pelieHus] KOH()INKTA, IPUHATHE PELICHUS U €TO

peanu3anus;



—YMEHHE C JOCTaTOYHOM ITOJIHOTOW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIH B COOTBETCTBHH
C 337ja4aMU ¥ YCJIOBUSMHM KOMMYHUKAIUY;

—BJIaJICHUEe MOHOJIOTUYECKON U JUAJIOTHUECKON (hopMaMU pPEeUH.

IIpenmerHbie pe3yJibTaThl

B pe3ynbrare ocBoeHUs porpaMmbl 00yUaroIUecs JOIKHBI

3HAMb.

—KJII0YEBBIE OCOOCHHOCTH TEXHOJIOTHI BUPTYaJTbHON M JOIIOJHEHHOHN peabHOCTH;

—IPUHLUIBI paOOTHI IPUIIOKEHUI ¢ BUPTYaJIbHON U JOIIOJHEHHOM peabHOCTbIO;

—IepeYeHb COBPEMEHHBIX YCTPOMCTB, UCIOJIb3YEMBIX I PA0OThI C TEXHOJIOTUAMH, U UX
IIpEHA3HAYECHUE;

—OCHOBHOH (D)YHKIIMOHAJ MMPOTPaMM IS TPEXMEPHOTO MOJEIIMPOBAHMS,;

—IPUHLUIBI ¥ CIIOCOOBI pa3pabOTKU NPUIOKEHUH C BUPTYyaJIbHON U JIOTIOJIHEHHOM
PEAIBHOCTBIO;

—OCHOBHOH (D)YHKIIMOHAJI MPOTPAMMHBIX CPel JUTS pa3padOTKU MPUIIOKEHUH ¢
BUPTYQJIIBHOW U JOIIOJHEHHOM PEajbHOCTBIO;

—0COOCHHOCTH pa3padOTKu rpaduuecKux HHTEp(HEHCcoB.

Memby:

—HACTpanBaTh U 3aIlyCKaTh IUIEM BUPTYaJIbHON PEATIbLHOCTH;

—yCTaHABJIMBATh U TECTUPOBATH MPHIIOKEHUS BUPTYaJIbHOW PEalbHOCTH;

—CaMOCTOSATEIILHO cOOMPATh OYKU BUPTYaJIbHOM pealbHOCTH;

—(hopMynupoBaTh 3aJa4y Ha IPOEKTUPOBAHUE UCXOS U3 BBIIBIEHHON NPOOIEMBI;

—YMETb N0JIb30BATHCS PA3JINYHBIMU METOIaMH I€HEpaIuu UACH;

—BBINIOJIHATH IPUMUTHBHBIE ONIEPALIMU B TpOrpaMMax Jisi TPEXMEPHOTO MOIETUPOBAHUS;

—BBINOJHATH IPUMHUTHUBHBIE ONIEPALIMU B IPOTPaMMHBIX Cpefax sl pa3paboTKu
MIPWJIOKEHUH C BUPTYaJIbHOM U JOTIOJIHEHHOM pealbHOCTBIO;

—KOMITUJIMPOBATh MPUIIOKEHHUE JIIsI MOOMIIBHBIX YCTPOMCTB MM MEPCOHATBHBIX
KOMITBIOTEPOB M pa3MeIlaTh €ro JUIsl CKAYMBAHMS MOJIb30BATEISIMU;

—pa3pabateiBath rpaduueckuit unrepdeiic (UX/UI);

—pa3pabaTbeiBaTh Bce HEOOXOMMBbIE rpauuecKre U BUIeOMaTepHallbl il Pe3eHTalluu
IIPOEKTA;

—IPEICTABIATh CBOM ITPOEKT.

enademsy:

—OCHOBHOW TEPMHUHOJIOTHEH B 00JaCTH TEXHOJIOTMIA BUPTYaJTIbHON U JJOMIOJTHEHHOM
pPEAIBHOCTH;

—0a30BbIMH HaBBIKAMHU TPEXMEPHOTO MOJICTUPOBAHUS;



—0a30BBIMH HaBBIKAMH Pa3pabOTKH MPUIIOKEHUH C BUPTYATbHOU U TOTIOJTHEHHOM
pPEAIbHOCTBIO;
—3HaHUSAMH I10 IPUHLIUIIAM PabOThl U 0COOEHHOCTSIM YCTPOUCTB BUPTYAJIbHOU H

,I[OHOJ'IHGHHOI71 PCaIbHOCTH.

@opMbl NOABEACHNS UTOTOB peain3anum 001eo0pa3oBaTeIbHOM NPOrpaMMbl
[ToaBeaeHne UTOTOB pealiu3yeTcsl B paMKax 3allUuThl pe3yabTaToB BeinojgHeHus Keiica 1 u

Keiica 2.

®opMBbI JeMOHCTPALIUM Pe3yJIbTATOB 00yUeHHU s
[IpencraBienue pe3ynbTaToB 00pa30BaTENLHON AEATEIBHOCTHA NPOHIET B hopme
nyOIMYHON Npe3eHTaluu pellieHni KeliCOB KOMaH/1aMH U MOCIIeIyIOIIUX OTBETOB

BBICTYIIAOMIUX HAa BOIIPOCHI HACTABHHUKA U APYIUX KOMAH/I.

(I)OprI AUArHOCTHKHU PE3yJIbTAaTOB oﬁyqelmﬁ

Becez[a, TCCTUPOBAHHE, OIIPOC.

Copaepixanue nmporpaMmbl Kypca

[Iporpamma npearnonaraet nmocTeneHHoe paciupeHrue 3HAaHUHM U UX yTayOJIeHue, a TaKkxKe
nproOpeTeHne yMEeHUH B 00J1aCTH MPOEKTUPOBAHNUS, KOHCTPYHUPOBAHUS U U3TOTOBICHUS
TBOPUYECKOTO MPOAYKTA.

B ocHOBe 00pa3oBaTebHOTO MPOIECCa JISKUT MPOCKTHBIN nmoaxoa. OcHoBHas hopma
Mo/Iauu TEOPUH — MHTEPAKTUBHBIE JICKIIUHU U TIOIIArOBbIe MacTep-KIacchl B rpynmnax mo 10-15
yenoBek. [IpakTuueckue 3a1aHus IUIAHUPYETCS BBINOJIHATh KaK UHJIMBHIyallbHO U B Mapax, TaK
U B MaJIbIX TpyNMax. 3aHATUS IPOBOASTCS B BHJIE Oecel], CeMUHAPOB, JICKIIUI: 7Sl HATJISITHOCTH
MIOABAEMOT0 MaTEpHaIa UCIIOIb3YETCS PA3IUYHBIA MYJIbTUMEANINHBIN MaTepruan —

MpE3CHTAalU, BUACOPOJIMKHU, IIPUIIOKCHHUA TIP.



Il. YueOHO-TEMAaTHYECKUH MJIAH

Bcero
n/n Pazaennl nporpaMmsl y4eGHOT0 Kypca 4acoB
OO0pa3oBartebHasi 4acTh
Keiic 1.
IIpoexTupyem uaeasnsnoe VR-ycrpoiictBo
3nakomMcTBO. TexHuka 6e3onacHoctu. BBogHoe 3ansATHE 2
1 («Co3naBaii MUPBI»)
BBenenue B TEXHOJIOTMY BUPTYaJIbHOM U IONIOJIHEHHON PEAIBHOCTH
2
3HakoMCTBO ¢ VR-TeXHOJIOTHMSIMU Ha UHTEPAKTUBHON BBOJIHOM 1
.3 JIEKIIUU
TectupoBaHue ycTpoHCTBa, yCTAaHOBKA MPUJIOKEHUHN, aHAIIN3 1
MPUHITUIIOB Pa0OTHI, BBISBICHHE KIFOUYEBBIX XapaKTEPHUCTUK
BrisiBiieHne npuHIUIIOB pabOTHI IuIeMa BUPTYaIbHON pealbHOCTH, 3
TIOWCK, aHAJIN3 B CTPYKTYpHpOBaHUe HH(opMaIyu o 1pyrux VR-
yCTpOMCTBaX
Br10op MaTepuana nu KOHCTPYKLUH JUIsi COOCTBEHHOM rapHUTYPBI, 3
MOJTrOTOBKA K COOpKe yCTPOHCTBA
CO6opka coOCcTBEHHON TapHUTYPBI, BBIpE3aHHEe HEOOXOJUMBIX 3
Jeranei
CO6opka coOCcTBEHHON TapHUTYPBI, BBIpE3aHHe HEOOXOJUMBIX 3
JleTaneu, Tu3aiiH ycTpoicTBa
TectupoBanue u 10padbOTKa MPOTOTUTIA 3




PaboTa ¢ kapToii M0JIb30BaTENBCKOIO OIBITA: BBIABICHHE IPOOIIEM,
C KOTOPBIMU MO>KHO CTOJIKHYTBCS IIPH UCIIOIb30BaHuH VR.

DOKyCHpPOBKA Ha OJHOM U3 HUX

AHaIn3 U OLEHKA CYIIECTBYIONINX PEUICHUH MPOOIEMBI.

WNudorpaduka no penieHusm

["enepanust uaei s pemeHus 3Tux npoodiem. OnucaHue
HECKOJIBKHX UJIEH, IKCITPECC-3CKU3bl. MUHU-TIPE3EHTAIlUN UEH U BBIOOD

JYYIIUX B IPOPabOTKyY

I/I3yquI/Ie MOHATHA «KIICPCIICKTHUBA», OKPYKHOCTHU B IICPCIICKTUBC,

IITPUXOBKH, CBETOTCHHU, HaI[aIOHIeﬁ TCHHU

V3y4yeHne CBETOTCHHU U Ta/Ialoleii TeHH Ha ipuMepe uryp.
[Toctpoenue OBICTPOTo ICKU3a (PUTYPHI B TIEPCIICKTHBE, ITepenada 00béMa

C IIOMOIIBIO KapaH/alia. TexHuka pUCOBaHUA MApKEpaMu

OcBoenune HaBbIKOB paboThl B [1O it TpéxmepHOTro

npoekTupoBanus (Ha Beioop — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenupoBaHue pa3pabaTbiBAEMOro yCTpOHCTBA

doropeanuctuynas Buzyanusaius 3D-moxenu. Pennep (KeyShot,

Autodesk Vred)

[TonroroBka rpaduyecKkux MaTepuagoB /s MPE3EHTALUU IPOEKTa

(¢oro, Buneo, nnporpaduka). OcBoeHHE HABBIKOB BEPCTKU MIPE3CHTALIUN

[IpencraBiaeHne NPOEKTOB Mepes APYTUMH 00yUaIOIIMMUCS.

[TyGnuuHas mpe3eHTanusl U 3aIIUTa MPOEKTOB

Keiic 2. PazpabaTsiBaem VR/AR-npunoxkenus

BBO}IHafl HHTCPAKTUBHAA JICKIHA 10 TEXHOJIOTHUAM JIOHOJ'IHGHHOﬁ n

CMEIIaHHOM peaTbHOCTH




TectupoBanue cymiecTByomux AR-npuiioxennii, onpeaeneHue

HNPUHIUIIOB PabOThI TEXHOJIOTHU

BrisBiienue npoGieMHON CUTyaluu, B KOTOPOW IOMOTIIO OBl 3
VR/AR-npunoxeHue, UCroib3ys METOIbI IN3aiH-MbIIILICHUS

AHalu3 U OlIEHKA CYIIECTBYIOLINX pelIeHni npobiieMsl. | eHeparus 3
coOCTBeHHBIX Hjiel. Pa3paboTka crieHapus IPUIIOKEHUS

Pa3paboTka cuieHapus NpUIIOKEHHs: MEXaHUKA B3aUMOJECHCTBUSI, 3
(dyHKIMOHAJ, TPUMEPHBIA B HHTepdeiica

MuH#u-TIpe3eHTalH UACH U UX TopaboTKa 1Mo 0OpaTHOM CBS3H 3

[TocnenoBarenbHOE U3yYEHHE BO3MOKHOCTEH Cpeibl pa3paboTKu 3
VR/AR-npunoxenuit

Paspaborka VR/AR-nipuoxeHust B COOTBETCTBUH CO CLIEHApUEM 8

COop oOpaTHOH CBSI3U OT MOTEHIMAIBHBIX MOJIb30BaTENEH 3
IPUIIOKEHUS

JlopabGoTka npUI0kKeHUs, YIUThIBass 0OpPATHYIO CBSA3b M10JIb30BATENS 3

BrisiBnenue kiroueBbix TpeboBaHui k pazpadorke GUI — 3
rpadudeckux HHTephencoB NpUI0KEHUI

Pa3paboTka untepdeiica mpunoxxeHus — AU3aiiHa U CTPYKTYPHI 3

[ToaroroBka rpaduuecKkux MaTepHaioB Ul MPE3EHTAIIMH TPOEKTa 6
(¢oro, Buneo, nnporpaduka). OcBoeHne HaBBIKOB BEPCTKU MIPE3EHTALUN

[IpencraBieHne MPOEKTOB TEepeT APYTUMH 00yIAIOIIIMMUCS. 3

Hy6m/1qHa51 MMPE3CHTalUA U 3alllUTa IIPOCKTOB

Bcero yacos

108




I11. Conep:xanue yueOHO-TeMATHYECKOT0 MJIaHA

Keiic 1. IIpoexTupyem naeaibHoe VR-ycrpoiicTBo

B pamkax mepBoro kefica (34 4) oOy4aromuecs UCCICIYOT CYIIECTBYIONINE MOACIH
YCTPONCTB BUPTYaIbHOM PEaIbHOCTH, BBISBIIAIOT KIIFOUEBbIE TApaMETPhl, @ 3aT€M BBIITOJIHAIOT
IPOEKTHYIO 337auy — KOHCTPYHUPYIOT coOcTBeHHOEe VR-ycTpoiictBo. O0yuaromuecs UcClaeayoT
VR-koHTpOIuIeps! 1 0000111at0T BO3MOXKHBIE IPUHIIMIIBI YIIPABICHUS CUCTEMaMHU BUPTYaJIbHON
peanbHOCTH. CPaBHUBAIOT PA3TUYHbIC TUIIHI YIIPABICHUS U JIEJIAI0T BBIBOABI O TOM, YTO
HE00X0IUMO 1 «0OMaHa» MO3ra U Orpy>KEeHUs B IPyroil Mup.

OO0yuatomiuecs cMOryT coOpaTh COOCTBEHHYIO MOJiesIb VR-TapHUTYpBI: CIPOEKTUPOBATH,
CMOJICTTUPOBATh, BBIpe3aTh/pacneyaTats Ha 3D-puHTEpE HY)KHBIE 3JIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATENBHO pa3pabOTaHHOE YCTPOUCTBO.

Keiic 2. PazpabatbiBaem VR/AR-npuJioxkeHust

[Tocne popmupoBaHMst OCHOBHBIX MTOHITUH BUPTYalIbHOM pealbHOCTH, NOTYUYEHUS
HABBIKOB paboThl ¢ VR-000pynoBanueM B riepBoM keiice (34 1), oOydarommecs Mepexousr K
PacCMOTPEHHIO MOHITUHN JTOTIOTHEHHON ¥ CMEIIaHHOW PEeabHOCTH, pa30HparOT UX OCHOBHBIC
oTaMuus OT BUpTyanbHOH. Co3natot cooctBeHHOe AR-npunoxenue (augmented reality —
JIOTIOJIHEHHAs! PEAIbHOCTD), OTPabaThiBas HABBIKK Pa0OThI ¢ HEOOXOIUMBIM B JlajlbHEHIIIEM
IIPOTPaMMHBIM 00€CTIeYeHHEM, HABBIKU JIN3alH-TIPOCKTUPOBAHUS U JH3aiH-aHATUTHKH.

OOyuaromuecs HaydaTcsi paboTaTh ¢ KPYNHEUIIMMH PENO3UTOPUSIMU OECIUIaTHBIX
TPEXMEPHBIX MOJIeNel, CMOTYT MUHMMAJIbHO alalTUPOBATh MOJIENH, UMEIOIINECS B CBOOOIHOM
JIOCTYTIE, 110/l CBOU HY»/bl. HaunHaeTcs 3HaKOMCTBO €O CTPYKTYpoil nHTepdeiica mporpaMMsl
st 3D-MonenupoBanust (10 yeMOTpeHuIo HacTaBauka — 3ds Max, Blender 3D, Maya),

OCHOBHBIMH KOMaHJaMU. BBOI[?ITC?I TIOHATUA «ITOJUT'OHAJIIBHOCTBE» U «TCKCTYpPa».



V. YcioBus peaju3anuu NnporpaMmmal

KaapoBble yc/10BUSI peajM3allii NPOrpaMMbl

TpeboBaHMs K KaJIpOBBIM pPeCypcam:

® YKOMITJICKTOBAaHHOCTh 00Pa30BATEIBHOTO YUPESIKICHUS ME1arOTHUECKIUMH,
PYKOBOJISIIIMMU ¥ HHBIMU Pa0OTHUKAMH,

.ypOBeHB KBaJII/ICI)I/IKaI_[I/II/I neaarornucCKux, pyKoBOAAIMMNX U UHBIX pa60THI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;

® HEIIPEPBIBHOCTH MPO(PECCHOHATBHOTO Pa3BUTHSI MEAArOTHUECKUX U PYKOBOISIITIX
pabOTHUKOB 00Pa30BATEIBHOTO YUPSIKICHHS, PEATH3YIONIETO OCHOBHYIO 00pa30BaTEeIbHYIO

Iporpammy.

Komnerennuu nefparornyeckoro paboTHHKA, peaan3yolero OCHOBHYI0 00pa30BaTelIbHYO
IporpamMMmy:

e 00ecreunBaTh YCIOBHS ISl YCHEIIHOM 1€ATE€IbHOCTH, IO3UTHBHON MOTHBALIUH, a TAKKE
CaMOMOTHBUPOBAHHS 00YYaIOLIIXCS;

® OCYIIECTBIIATh CAMOCTOSATENIbHBINA IOUCK M aHAINU3 HH(OPMAIMU C TIOMOLIbIO
COBPEMEHHBIX MH(POPMAIIMOHHO-ITOUCKOBBIX TEXHOJIOTUH;

® BJIaJICHIE NHCTPYMEHTAaMU MPOEKTHON e TENIbHOCTH;

® yMEHHE OPraHU30BbIBaTh U COMPOBOKIATh YUEOHO-UCCIIET0BATENbCKYIO U IPOEKTHYIO
NeSITeIbHOCTh 00YYaIOIIMUXCS;

® yMEHUE UHTEPIPETUPOBAThH PE3yIbTaThl JOCTHKEHUH 00y4atoLIXCs;

©0a30Bble HaBBIKK pabOTHI B IporpaMmax Juist TpéxMepHoro Mojaenupoanus (3ds Max,
Blender 3D, Maya u ap.);

©(a30BbI€ HaBBIKK pabOTHI B MPOrPaMMHBIX CpeJax Mo pa3paboTKe MPUIIOKEHHH ¢

BUPTYyaJbHOU U JlonoyiHeHHOH peanbHOCcThIO (Unity3D, Unreal Engine u np.).

MaTtepuajbHO-TEXHUYECKHE YCJIOBHUS PeaJH3alii NPOrpaMMbl

AnmnapaTHoe M TeXHHYeCKOe odecreyeHme:

PaGouee mecto oOyuatomerocs:

HOYTOYK: MPOU3BOIUTEIBHOCTH Iporieccopa (mo tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ne menee 2000 enunuIr; 00bEM ONepaTUBHON MTAMATH: HE
menee 4 ['6; 06bpéM Hakonutens SSD/eMMC: ne menee 128 I'6 (1711 COOTBETCTBYIOLIHIA 11O
XapaKTEPUCTHKAM TIEPCOHAIBHBINA KOMIIBIOTEP C MOHUTOPOM, KJIABHATYPOI U KOJOHKAMHN ),

MBIIIb.

Pabouyee MecTo HacTaBHHUKA:



HoyTOyK: mpomeccop Intel Core i15-4590/AMD FX 8350 — ananoruunas wiu 6ojiee HOBast
mozens, rpaduyeckuii mporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHAJIOTMYHAs WK 0oJiee HOBasi MOJIeNb, 00BEM orepaTHUBHOM aMsTu: He MeHee 4 [0,
BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unu 6osee HoBast Mojiesb (MM COOTBETCTBYIOIIHM 11O
XapaKTePUCTHKAM MEePCOHAIBHBIN KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKaMHU);

nuem BuptyansHoit peaabHocT HTC Vive unu Vive Pro Full Kit — 1 mir;

JMYHBIE MOOMIIbHBIE YCTPOMCTBA O0YYAIOIIUXCS M/MIIM HACTAaBHHUKA C ONIEPALMOHHOM
cucteMort Android;

MPE3EHTALIMOHHOE 000PYAOBaHKE C BO3MOKHOCTBIO MOJAKIIOYEHUS K KOMITbIoTepy — 1
KOMILJIEKT;

GUImIapT ¢ KOMILIEKTOM JIMCTOB/MapKepHasi I0CKa, COOTBETCTBYIONINI HabOP
MUCHbMEHHBIX MPUHAIJIEKHOCTENH — 1 mIT.;

enuHag cetb Wi-Fi.

IIporpammHoe obecnievyeHune:

—o¢ucHOe MPOrpaMMHOE 0OeCIIeueHHE;

—IMporpaMMHOe obecrieueHue s TpéxMepHoro moaenupoBanus (Autodesk Fusion 360;
Autodesk 3ds Max/Blender 3D/Maya);

—IporpaMMHas cpena A pa3paboTKU NPUIOKEHUH ¢ BUPTYaIbHOU U JONOJTHEHHON
peanbHOCTBIO (Unity 3D/Unreal Engine);

—rpaduueckuil peaakTop Ha BHIOOP HACTaBHUKA.

Pacxognble MaTepuaJbl:

Oymara A4 n1is pucoBaHUs U pacneyaTku — MUHUMYM | ymakoBka 200 i11cTOB;

Oymara A3 175 pucoBaHUS — MUHUMYM I10 3 JIUCTa HA OJJHOTO 00YyYaromerocs;

Ha0Op NMPOCTHIX KapaHAAlel — MO0 KOJIUYECTBY 00yHaIOIINXCS;

Ha0Op YEPHBIX HIAPUKOBBIX PYUYEK — IO KOJIMYECTBY 00YUarOIINXCS;

kner IIBA — 2 mir.;

KJIeH-KapaHall — 10 KOJMYECTBY 00YyJaromuXcs;

CKOTY MPO3pavyHbIi/MaTOBBIN — 2 MIT.;

CKOTY JIByCTOPOHHUI — 2 IIT.;

KapTOH/ToppokapToH it MakeTupoBaHus — 1200%*800 MM, Mo oTHOMY JTUCTY Ha ABYX
00y4armuxcs;

HOK MAaKETHBIH — 10 KOJMYECTBY 00yUaroIuxcs;

JIE3BUS JJII HOKa CMEHHBIC 18 MM — 2 1mT.;



HOYKHMIIBI — I10 KOJINYECTBY 00Oy4YarOUINXCS;
KOBPHUK JUIS PE3KH KapTOHA — IO KOJIMYECTBY 00YJaOLINXCS;
JTUH3BI 25 MM WK 34 MM — KOMIUIEKT, IO KOJIMYECTBY 00yUarOIINXCS;

nmonojauTebHO — PLA-mnactuk 1,75 REC HecKoNbKHX IIBETOB.



V. CnucoK MCTOYHHUKOB
1. Anpuan llloneccu. Kak crate qu3aiiHepom, He TpoaB Ayury absBoiy / [Turep.
2. Kanna JIunrka, Tum Orwisu. lymaii kak nuzaiinep. Jlu3aiH-MblIUIEHUE A5
MeHexepoB / Mann, BanoB u ®epoOep.
3. Maiikn [[xanna. Coxru cBo€ noprdonuo! To, ueMy He yyaT B AM3aHHEPCKHUX

mikonax / [Turep.

4. @un Knmusep. Yemy Bac He Hayyat B Au3aiiH-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 ldeas.

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/.
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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/UCOzx6PAOtgemJI1Ypd 1FTA.

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

35. https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_me

ta[]=design%7Ctyped&term meta[]=sketching%7Ctyped.
36. https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.
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