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. TTosicauTenpHAs 3anUCKa

AKTYaJIbHOCTB. BUPTYyajbHas U JONOJHEHHAs] pEaJIbHOCTH — OCO -
Oble TEXHOJIOTMYECKHUE HAIlpaBJIEHUs, TECHO CBSI3aHHBIE C APYTUMH.
OTU TEXHOJOTUH BKJIIOUEHBI B CIIMCOK KJIIOUEBBIX M OKa3bIBAIOT CY-
LIECTBEHHOE BJIMSHUE Ha Pa3BUTHE PbIHKOB. IlpakTuuecku ans Ka-
KJIOM NMEepCHeKTUBHOM MO3uLMKM Oynylero KpaiHe IMoJjie3Hbl OyayT
3HaHus u3 obmactu 3D-MomenupoBaHuUs, OCHOB MPOTPaMMHPOBA -
HUS, KOMIIBIOTEPHOTO 3pEHMS U T. II.

CoriacHO MHOTOYHCIICHHBIM HccienoBanusaM, VR/AR-pbiHOK
pa3BUBAETCA 10 HIKCIIOHEHTE — COOTBETCTBEHHO, EMY HEO0XOAUMBI
KOMIIETEHTHBIE CIIELIUATIUCTBHI.

B xon€e npakTuyeckux 3aHsITHH 110 IPOrpaMMe BBOJHOTO MOAY -

7151 00y4aroLrecs NO3HAKOMSATCS ¢ BUPTYaJIbHOM, TOTIOJIHEHHON U
CMELIAaHHOM PeabHOCTSIMH, TOWUMYT UX 0COOEHHOCTH U BO3MOX -
HOCTH, BBISIBAT BO3MOXKHBIE CIIOCOOBI IPUMEHEHHUS, a TAKXKe OIpe -

JACTIAT HanOoJee HHTCPCCHBIC HAITPABJICHUA JIA JanbHEHUIIEro
er'Iy6J'IeHI/I$I, mapauiCJibHO pa3sBUBasA HABbIKHW AU3aWH-MbIIIJICHHAA,

NU3aiiH-aHaln3a | CIIOCOOHOCTh CO3/1aBaTh HOBOE U BOCTPEOO -
BaHHOE.

CuHeprus MeTo/10B ¥ TEXHOJIOTUH, UCIIOIb3yEMbIX B HaIlpaB -
neHuu «Pa3paboTka NpuI0KeHUH BUPTYyaJIbHON U IOTIOJIHEHHON
peanbHOCTH», 1ACT 00YUYAIOIIEMYCsl YHUKAJIBHBIE METAIIPEIMETHBIC
KOMIIETEHIMH, KOTOpble OYIyT MOJIe3HbI B c(hepe MPOEKTUPOBa - HUS,
MOJIETUPOBaHUS OOBEKTOB U MIPOLIECCOB, pa3pabOTKU MPUIIO-KEHUN
U ap.

[Tporpamma 1aét HEOOXO MBI KOMIIETEHLIUH JUTS JalbHEeHIe -
ro yriyOn€HHOTo OCBOSHHS TU3aHEPCKUX HaBBIKOB M METOIUK
npoekTupoBaHusi. OCHOBHBIMU HaIlPaBJIEHUSMU B U3YYEHUHU TeX -
HOJIOTUH BUPTYaJIbHOM U JONOJIHEHHOU PeaibHOCTH, C KOTOPBIMU
MTO3HAKOMSTCS O0yJaroIrecs: B paMKax MOAYJIs, CTAHYT HayaJIbHbIE
3HAHUA O pa3pabOTKe MPUIIOKEHUH ISl Pa3INYHBIX YCTPOICTB,
OCHOBBI KOMITBIOTEPHOTO 3peHus, 6a3zoBble noHsATHs 3D-Moneny -
pOBaHUS.

Yepes 3HAKOMCTBO € TEXHOJIOTHSAMHU CO3JIaHHsI COOCTBEHHBIX



YCTPOWCTB U pa3pabOTKH MPHIOKEHUHN OYIyT pa3BUBATHCS UCCIIE-
J0BaTEIIbCKUE, HHKCHEPHBIE U TIPOCKTHBIC KOMIICTCHITUH .

OcBoOeHHE ATUX TEXHOJIOTHIA MOpa3yMeBaeT MOJyYCHUE psiaa
0a30BbIX KOMIIETCHIINH, BIIQJICHUE KOTOPBIMU KPUTUIECKU HEOO -
XOJIMMO JIIO0OMY CHEIHATHCTY Ha KOHKYPEHTHOM PBIHKE TpyZa B
STEAM-mpodeccusx.

Heab mporpammbl: popmupoBaHue yHHKanbHbIX Hard- u Soft-kowm-
neTeHuuii mo padore ¢ VR/AR-TexHONMOrHIMH depe3 HCIOJIb30Ba-
HHE KEUC-TEXHOJIOTH.

3aja4yu NporpaMmabl.

Oodyuarimmue:

* 0OBSICHUTH 0a30BbIe MOHATHUS cepsl pa3pabOTKH MPHUIOKEHUN
BUPTYaJIbHOU U JIOTIOJIHEHHOM peaJIbHOCTH: KJIFOUeBble 0COOEH -
HOCTH TE€XHOJIOTHM U UX pa3iuyuus MeXay coOoi, TaHOpaMHOE
¢$0oTO U BUEO, TPEKUHT peallbHbIX 00BEKTOB, HHTEpdeEiic, MoIH-
TOHAJIBHOE MOJICJINPOBAHUE,;

* c(hopMHUpPOBaTh HABBIKH BBINOJIHEHUS TEXHOJIOTHYECKOI Lienoy -
KU pa3pa0bOTKH MPUIIOKEHHIA 17151 MOOMIIBHBIX YCTPOUCTB W/Win
IIEPCOHAJIBHBIX KOMIIBIOTEPOB € UCIIOJIb30BAHUEM CIIELIMAIBHBIX

IIPOrPaMMHBIX CpeN;

. CgopMHpOBaTL a30BbI€ HABBIKM pabOTHI B porpaMmax Jjsl pas-
pabOTKH MPHUIIOKEHUN C BUPTYAIBHOU U JIOTIOJTHEHHOW peasb -

HOCTEIO,

* chopMupoBaTh 6a30BbIE HABBIKM pabOTHI B MpOrpaMMax st
TPEXMEPHOTO MOJEIMPOBAHNS;

* HAay4WUTb UCIOJB30BATh U aJaITUPOBATH TPEXMEPHBIE MOJIETH,
HaxXOJAIIMECA B OTKPBITOM JOCTYIIE, JUIs 3a/1a4 Kelica,

* chopMupoBaTh 6a30BbIE HABBIKM pabOTHI B MpOrpaMMax JIjs pa3-
paboTku rpaduyecKux UHTEPPENCcoB;

* IIPUBUTH HABBIKU IIPOEKTHOM IEATENBHOCTH, B TOM YHCJIE UC -
I10JIb30BAHNE UHCTPYMEHTOB IUIAHUPOBAHHUS.

PasBuBalommue:
* Ha MPOTSHKEHUU BeeX 3aHATHH GopmupoBaTh 4K-komneTeHIm



(kpuTHUECKOE MBIIIICHHE, KPEATHBHOE MBIIIICHHE, KOMMYHHKa-
1Us1, KOOTIepanus);

CIOCOOCTBOBATh PACIIUPEHHUIO CIIOBAPHOIO 3aI1aca;
CIIoco0CTBOBATh PA3BUTHIO ITAMATH, BHUMAHUS, TEXHUYECKOTO

MBIIJICHHSI, ©300PpETATCIBHOCTH,
CII0COOCTBOBATh Pa3BUTHIO ATITOPUTMHAYCCKOTO MBIIIJICHUSA,

Croco0CTBOBATh (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HA-
HUSIM,

CIOCOOCTBOBATh (POPMUPOBAHUIO YMEHHSI TPAKTHYECKOTO TIPH -
MEHEHHS ITOJYYCHHBIX 3HAHUIA;

copmupoBaTh yMeHHe (HOPMYyITUPOBaTh, APTyMEHTHPOBATH U
OTCTauBaTb CBOE MHEHHUE,

copMHPOBATH YMEHHE BBICTYIATh MYOJIUYHO C JOKJIAIaMH, IIpe-
3CHTALUAMU U T. II.

BocnurarejbHble:.

BOCITUTHIBATH aKKYPAaTHOCTh U TUCHUIUTMHUPOBAHHOCTH IIPH BHI -
MIOJTHEHUU PaOOTHI;

croco0cTBOBaTH (POPMUPOBAHUIO MTOJIOKHUTEITHLHOW MOTHBAIHH K
TPYAOBOM JESITEIBbHOCTH;

croco6cTBOBaTH (HOPMUPOBAHUIO OTBITA COBMECTHOTO U HHIIU -
BUAYAJIbHOTO TBOPYECTBA MPH BHIMOJIHEHUU KOMaHAHBIX 3372 -
HUWH,

BOCIHUTBIBATH TPYAOIIOOHE, YBAXKEHHUE K TPYY;

(hopMUpPOBATh YYBCTBO KOJIEKTUBHU3MA U B3aMOITOMOIIIH;

BOCIIMTBIBATH YYBCTBO IMATPUOTU3MA, I'PAKIAHCTBECHHOCTH, T'OP -
JIOCTH 3a JOCTHXKEHHUS OT€YECTBEHHOMN T'OTpaCJ'II/I.

IIporuo3upyembie pe3yJbTaThl U CIIOCOOBI HX

NpoBepKH JINYHOCTHBIE Pe3yaIbTATHI:

KPUTHYECKOE OTHOILIEHHE K MHPOPMALIMU U U30MPaTETbHOCTD €€
BOCIIPUSATHSA;

OCMBICJIICHHUE MOTHUBOB CBOUX )IeﬁCTBHfI ITPH BBIIIOJIHCHHHU 3a1a -
HUH,

pa3BUTHE JFOOO3HATEIHHOCTH, COOOPA3UTEILHOCTH TIPH BBIMOJ-
HEHUU Pa3HOOOPa3HBIX 3aJaHHUI MPOOIEMHOTO U SBPUCTHYC



CKOI'O XapakTepa,
* pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LIEJIECYCTPEMIIEH -
HOCTH, YMEHHUSI PEO0JIEBATh TPYAHOCTH;

®* Ppa3BHUTHUE CAMOCTOATCIILHOCTH Cy>K,I[€HPII>i, HE3aBUCHUMOCTHU U HE-
CTaHJIApPTHOCTH MBIIIJICHUA,

* OCBOEHHE COLMATBHBIX HOPM, IPAaBUJI MMOBEICHUS, pOsiel U popm
COLIMAJIbHOW HU3HU B TPYIIIAX U COOOIIECTBAX;

* (opMHpOBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIE - HUU
U COTPYIHUYECTBE C APYTUMH 00yUaIOMIUMUCS.

MertanpeamMeTHble pe3yabTAThI:
PerynaruBHble yHUBEpCaIbHbIC YUeOHbIE CHCTBHUSA:
* yMEHHUE NPUHUMATh U COXPAHATH YUEOHYIO 3ajauy;

* YMEHHE IUITAaHUPOBATh MOCIIEOBATEIILHOCTD I1ar0B AJITOPUTMA
JUTSL JOCTHIKEHUS 1EIH

* yMEHHE CTaBUTh 1IeJIb (CO3/IaHHEe TBOPUYECKOM PabOThI), TUIAHH -
pOoBaTh JOCTUIKEHUE 3TOM LIENH,

* YMEHHUE OCYLIECTBIATh UTOTOBBIM U NOLIArOBBII KOHTPOJIb IO pe-
3yJbTary,;

* CIIOCOOHOCTP aJICKBaTHO BOCIIPHHUMATH OIICHKY HACTAaBHUKA U
JIPYTUX 00y4aronnXcs;

* YMCHHEC pa3jin4aTb CII0co0 u pe3yiabTar JEHCTBUS,
®* YMCHHC BHOCUTH KOPPECKTUBELI B I[efICTBHﬂ B ClIydac paCxoxac -
HHUA pE3yJibTaTa pCHICHUSA 3a/la4 Ha OCHOBC €€ OIICHKH U yqéTa

XapakTepa clIeJTaHHbIX OMIHOO0K;
®* YMCHHC B COTPYAHHNYCCTBC CTABUTH HOBBIC y‘I€6HI>I€ 3a1a4u,

* CIIOCOOHOCTH MPOABJIATE MO3HABATCIIbHYIO HHUIIMATUBY B y‘~I€6 -
HOM COTPYIHUYECCTBE,

* YMCHHC O0CBanBaTb CITOCOOBI peuicHu-d HpO6H€M TBOPYCCKOTO
XapaxkTepa B )KM3HCHHBIX CUTyallUAX,

* YMCHHC OLICHUBATH HOJ'Iy‘IaIOH_II/II\/'ICSI TBOp‘-ICCKI/Iﬁ IMPOAYKT U CO -
OTHOCHUTH €TI0 C U3HAYaAJIbHBIM 3aMbICJIIOM, BBIIIOJIHATH ITO HEe00X0-
AUMOCTU KOPPCKIHUN 0o IpOAYKTa, 1100 3aMbICIIa.

Ilo3HaBaTenbHBIC YHUBCPCAJIbHLIC y‘{e6HBIC JEeHCTBUSA.
®* YMCHHC OCYUICCTBJIATH ITOUCK I/IH(I)OpMaI_II/II/I B MHAUBUAYAJIBHBIX



MH(POPMAIIMOHHBIX apXHBaxX 00ydaromerocs, HHGOPMAITHOHHON
cpezne o0pa30BaTEIbHOTO YUpEkKACHUs, (eepatbHbIX XpaHUIIH-
ax HHGOPMAIMOHHBIX 00pPa30BaTEILHBIX PECYPCOB,;

YMEHHE HCIONb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHH-
KAallMOHHBIX TEXHOJIOTUW Ui pEelIeHUs KOMMYHUKAaTUBHBIX, IO -
3HABATEJIbHBIX U TBOPUECKUX 3a]1ay;

yYMEHHE OPUEHTHPOBATHCA B Pa3HOOOPA3HH CIIOCOOOB PEIICHUS
3ajady;

YMEHHUE OCYIIECTBIATh aHAIN3 00BEKTOB C BBIICJICHUEM CYIIIE -
CTBEHHBIX U HECYILIECTBEHHBIX MPU3HAKOB,;

yMEHHE NMPOBOJUTH CPaBHEHHUE, KJIaCCU(PHUKAIUIO 1O 3a/IaHHBIM
KPUTEPHSIM;

YMEHHE CTPOUTD JIOTUYECKHE PACCYKICHUS B (hopMe CBSI3U MPO-
CTBIX CYXJIeHU! 00 0OBEKTE;

YMEHHE YCTaHABIMBATh aHAJIIOTUU, TPUUNHHO-CJICICTBEHHBIE
CBSI3H,

YMEHHUE MOJCINPOBATH, IPEOOPa30BBIBATH OOBEKT U3 UyBCTBEH-
HOW (pOpMBI B MOJICIIb, TJIC BBIJCICHBI CYIICCTBCHHBIC XapakTe -
pHUCTHKH 00bekTa (IMPOCTPAHCTBEHHO-TpaduyecKas WM 3HAKO -
BO-CHMBOJIMYECKasl);

YMEHHE CHHTE3HPOBATh, COCTABIIATH LIEJIOE U3 YacTeH, B TOM UHCIIe
CaMOCTOSITENTFHO JIOCTPAUBATh C BOCIIOJTHEHUEM HEOCTA-FOIINX
KOMITOHEHTOB.

KoMMyHHKATHBHBIC YHHUBEPCAIbHBIC YICOHBIC ISHCTBUS

yYMEHHE apTyMEHTHPOBATh CBOIO TOUKY 3PEHHS Ha BEIOOP OCHO -
BaHUU U KPUTEPHUEB TPU BIICIICHUH MPU3HAKOB, CPABHCHUH U
KJ1accu(puKanuu 0OHEKTOB,;

YMEHHE BBICTYIIIMBATh COOCCETHUKA U BECTH JTUAJIOT,

CIIOCOOHOCTH NIPU3HABATH BO3MOXHOCTB CYIIICCTBOBAHHMS pa3 -
JTUYHBIX TOYEK 3PEHUS U MPABO KAXKIOTO UMETH CBOIO;

YMEHHE TUTAaHHPOBATh YI€OHOE COTPYTHUYECTBO C HACTABHUKOM U
JIPYTUMHA OOYYAIONUMUCS: ONPEACIATh e, (PYHKIHHA ydacT -
HUKOB, CIIOCOOBI B3aNMOJICHCTBHS;

YMEHHE OCYILIECTBIISTH TOCTAHOBKY BOIPOCOB. MHUIIMATUBHOE
COTPYJHUYECTBO B MOMCKE U cOope nHpOpMaLINH;



yYMEHHE pa3penars KOH(QINKTHI. BBISABICHUE, UICHTU(UKALINS
poOJIeMBl, TOUCK U OLIEHKA allbTepHATUBHBIX CIIOCOOOB paspe -
HIeHUS KOH(IIMKTA, IPHUHATHE PEIICHHS U €r0 pealn3alus,
YMEHHE C JOCTaTOYHOH MOJHOTON U TOYHOCTHIO BBIpayKaTh CBOU
MBICJIH B COOTBETCTBHUH C 33J]a4aMH U yCIOBUSIMU KOMMYHHKA -
v,

BJIaJICHUE MOHOJIOTHYECKOH 1 nanornyeckoil popmamu peun.

IIpeaMeTHbIE pe3yabTATHI
B pesynbrare ocBoeHust mporpamMmbl 00y4daromuecs JOMIKHbI
3HATh!

KJIIOU€EBBIE OCOOEHHOCTH TEXHOIOTHI BHpTyaﬂBHOﬁ 1 JOIIOJI -
HEHHOH PCaJIbHOCTH,

MPUHIIMITBI paOOThI MPUJIOKEHUN ¢ BUPTYAIbHOHN U TOTIOJIHEH -
HOU pearbHOCTHIO;

nepeueHb COBPEMEHHBIX YCTPONCTB, UCIIONIb3YEMbIX JIJIsl paOOTHI C
TEXHOJIOTUSIMU, U UX MPETHA3HAYCHHUE;

OCHOBHOI (DYHKIIMOHAJ MTPOrpaMM Jis TPEXMEPHOTO MOJIEIH -
pOBaHU;

MIPUHLIMIIBI U CIIOCOOBI pa3pabOTKU NPUII0KEHUN C BUPTYaIbHOU U
JOTIOJIHEHHOH PEAIBHOCTBIO;

OCHOBHOHM ()YHKIIHOHAJT TPOTPAMMHBIX CPEJl [ pa3paboTKu
IIPWJIOKEHNUH C BUPTYAJIbHOM U JOTIOJTHEHHOHN peaJIbHOCTBIO;
0COOEHHOCTH pa3pabOTKu rpaduyecKkux HHTEpPeEcoB.

YMETbh:
HacTpauBaTh U 3alyCKaTh [IUIEM BUPTYalbHOH pealbHOCTH,

YCTaHaBJIMBATh U TECTUPOBATH MIPUIIOKEHUS BUPTYaIbHOM pe -
AJIBHOCTH,

CaMOCTOSITENIHO COOMPATh OUYKH BUPTYaJIbHON PEalbHOCTH;
(bopMynupoBaTh 3a/1a4y Ha MPOEKTUPOBAHUE UCXO/IS U3 BBISB -
JICHHOH Mpo0JIeMBl;

YMETbH I10JIb30BAaThCSl Pa3IMYHBIMU METOAAMU FE€HEPALIUU UJIEH;
BBITNOJIHATH IPUMUTUBHBIE ONEpALMH B IporpamMmax JJis Tpéx -
MEPHOT'0 MOJIETUPOBAHUS,

BBINOJIHATH IPUMHUTHUBHBIE ONIEPALlMU B IPOTPAMMHBIX CpeJiax
JUIs1 pa3pabOTKH MPHUIIOKEHUH C BUPTYAIbHOM U JIOTIOJTHEHHON
PEATBHOCTBIO;



* KOMITHJINPOBATh MPUIIOKESHUE 1T MOOMIIBHBIX YCTPOHCTB HITH
MEePCOHATBHBIX KOMITBIOTEPOB M Pa3MeEIaTh €ro /Ui CKAauMBaHUS
M0JIb30BaTEISIMU;

* paspabarbiBath rpaduueckuii uarepderic (UX/UI);

* pa3pabaTbIBaTh BCe HEOOXOAMMBIE rpadUuECKHe U BUICOMATE -
pHaIbI JJ1s1 TIPE3CHTAINU TIPOCKTA;

* IPEJCTABIATH CBOM MPOEKT.
BJIAJICTh.

* OCHOBHOW TEpPMHUHOJIOTHEH B 00J1aCTH TEXHOJIOTHIA BUPTYaJIbHON
U JIONIOJIHEHHON peanbHOCTH,;

* 0a30BBIMH HAaBBIKAMH TPEXMEPHOTO MOJECTUPOBAHHUS;

* 0a30BBIMH HaBbIKAMH Pa3pabO0TKU MPUIIOKEHUH ¢ BUPTYaJIbHON
U JIONIOJIHEHHON PeabHOCTHIO;

* 3HAHUAMM 10 IPUHLKIIAM PabOThI U OCOOEHHOCTSIM YCTPOWUCTB
BUPTYaJIbHOU U JIOTIOJIHEHHOM peaJlbHOCTH.

@DopMbl MO/IBEIEHHUSI HTOTOB Pean3auuu
o0meoOpa3oBaTe/IbHOM NPOrPaMMbI
[TonBeneHne UTOTOB peau3yeTcsl B paMKax 3alllUThl pe3yabTa -
ToB BhInIONIHeHU Ketica 1 u Keiica 2.

®opMBbI JEMOHCTPALIUH Pe3yIbTATOB 00y4eHUsI
[Ipencrasnenue pe3yabTaToB 00pa30BaTeIbHON ACATEIHLHOCTH
npoiaér B (opme MyOTUYHON NMPE3eHTAMH PEIIeHUH KEeHCOB KO-
MaHJaMM U NOCIEAYIOUIMX OTBETOB BBICTYNAIOUIMX HA BOIPOCHI Ha-
CTaBHHUKA U JIPYIrMX KOMaH/,.

@®opMbI JUATHOCTHUKH pe3yJbTaToB
Oﬁy‘lEHHﬂ ecca, TCCTUPOBAHUC, OIIPOC.

Coaeprxanue nporpaMmbl Kypca
[TporpammMa mpezmnonaraeT MOCTENEHHOE pacIupeHe 3HAaHUH 1 X
yriyOjaeHue, a Takke NpHOOpeTeHne yMeHuil B oliacTu mpo -
CKTUPOBAHHA, KOHCTPYUPOBAHHA W H3TOTOBJICHUA TBOPYCCKOI'O
MIPOYKTa.
B ocHoBe 00pa30BaTenbHOTO MPOLEcca JEXKHUT MPOSKTHBIN MO-



x071. OcHOBHast popMa MoJauu TEOPUN — MHTEPAKTUBHBIC JICKIIUU
Y TIOIIaroBbie MacTep-Kiaccel B rpymmax g0 10-15 genorek. [Ipak -
TUYCCKUC 3aJaHUS TNIAHUPYCTCA BBIIIOJHATL KaK HHAUBUAYAJIbHO

U B [1apax, TaK ¥ B MaJIbIX IpyMNIax. 3aHATUS IPOBOAATCS B BUJIE
Oecen, CeMUHAPOB, JICKIIUI: TSI HATJISAHOCTH TIOAaBaeMOro MaTe -
pHasna UCIoJIb3yeTCs pa3InYHbIi MyJIbTUMEUNHBIN MaTepUATl —
IIPE3EHTALNH, BUACOPOJIUKH, IIPUIIOKECHHUS TIP.



II. Temarnueckoe MIaHUPOBAHHUE

Bcer
Ne 0
Pa3zagesnnbl nporpaMMbl y4e0OHOT0 Kypca | yaco
n/m B
Oo0pa3oBaTte/ibHasi 4aCTh
Keiic 1.
1
IIpoexTupyem uaeajinnoe VR-ycrpoiicTBo
3nakoMcTBO. TexHuka 6e3omacHocT. BBomHoe
3anatue («Co3naBait
11 2
MHPBI»)
BBeneHue B TEXHOJIOTUHM BUPTYAJIbHON U
1.2 | nomoHEHHON peaTbHOCTH
3HaKOMCTBO ¢ VR-TEXHOJIOTHsMU Ha HHTCPAKTHBHON
BBOJIHOM
1.3 1
JEKIHNH
TectupoBaHue yCcTpouWCTBa, YCTAHOBKA MPUITOKEHUH,
aHau3
MPUHITUTIOB PaOOTHI, BHISBJICHHE KITFOYEBBIX 1
XapPaKTEPUCTUK
BrisiBieHre MPUHIMIIOB PaOOTHI IIJIeMa BUPTYalbHON
pEaTbHOCTH,
MOMCK, aHAJIU3 U CTPYKTYpUpOBaHUE HHPOPMAIIH O
npyrux VR- 2
YCTPOWCTBAX
Br160op Marepuana 1 KOHCTPYKIIMH JIJIs1 COOCTBEHHOM
TapHUTYPHI,
2
MIOJIFOTOBKA K COOpKE yCTpOicTBa
COopka cOOCTBEHHOI TapHHUTYPHI, BBIPE3aHUE
HEOOXOINMBIX
2
JeTaIeh
COopka cOOCTBEHHOU TapHHUTYPHI, BBIPE3aHUE
HEOOXOMMBIX
JieTanei, nu3aiiH ycTpoiicTBa 2




TectupoBanue u 10pabOTKa MPOTOTUTIA

Pabota ¢ xkapToii MoIb30BaTEIHCKOrO OMBITA!
BBISIBJICHHE ITPOOIIEM,
g/ IF<20T0pBIMI/I MO>KHO CTOJIKHYTHCS MIPH UCIIOJIb30BAHUH

DOKYyCHPOBKA HA OAHON U3 HUX

AHaJIM3 ¥ OlIEHKA CYIIECTBYIOIINUX PEIICHUI
MPOOJIEMBI.

Nudorpaduka no pemeHusm

['enepanus uzaei s pelieHus 3TUX NpooIIeM.
Onucanue

HECKOJIbKMX UJIEH, IKCIPECC-ICKHU3bI. MuHHU-
IIPE3CHTALNN HJIEU U

BBIOOD JIYUIIMX B POPAOOTKY

N3yuenue noHATUS «IIEPCIEKTUBA», OKPYKHOCTH B
IIEPCIEKTHBE,

NITPUXOBKH, CBETOTCHH, NAJAIONIEH TEHU

I/I3y‘{eHI/IC CBETOTEHH M IaJaroleil TEHU Ha IIpUMEpPEC

dburyp.
ITocTpoenue 6bICTPOro 3cKku3a GUrypsl B
NEPCIIEKTHUBE, Ilepeada

00BEMa ¢ MoMOIIBI0 KapaHaama. TexHuKa pucoBaHuUs
MapKepaMu




OcBoenne HaBBIKOB PaboThl B I1O 1st TpéxmMepHOTO
npoextupoBanus (Ha Beioop — Rhinoceros 3D,
Autodesk Fusion

360)

3D-MonenmpoBanue pa3padbaTbIBAEMOr0 YCTPOICTBA

dotopeanrcTuuHas Buzyaauzanus 3D-moaenu.
Pennep (KeyShot,

Autodesk Vred)

[ToaroroBka rpaduuecKux MaTepralioB s
IIpe3eHTAIMH [TPOEKTa

((EOTO, BHI€0, HHporpaduka). OCBoOeHHE HABBIKOB
BEPCTKH

Mpe3eHTALMHU

IIpencraBiaeHre NPOEKTOB HePe/T APYyTUMH
00YyYarOIUMUCS.

HY6J'II/ILIHEUI MPC3CHTAM U 3allTa IIPOCKTOB

Ketic 2. PaspabarsiBaem VR/AR-TIpuioKeHHs

BBoaHas nHTEpaKTUBHAS JICKUIUS IO TEXHOJIOTUSM
JIOIIOJITHEHHOU U

CMENIaHHOW peaJIbHOCTH

TectupoBanue cymectByromux AR-puIokKeHnH,
OIIpeJIeIICHUE

IIPUHIIHUITIOB pa6OTBI TCXHOJIOTHH

BrisBiienne npo6ieMHON CUTYyaIH, B KOTOPOH
nomorio 661 VR/AR-

MPHUJIOKCHUEC, NUCITOJIB3YSI MCTOAbI HHSaﬁH-MBIMHeHHﬂ

AHanu3 1 OlleHKa CYIIECTBYIOIIUX PEIICHUN
npobnemsl. ['eneparus

coOcTBeHHBIX Hel. PaspaboTka cuieHapus
TPUIIOKEHUS

PazpaboTka crieHapus MpUIIOKEHUSI: MEXaHUKa
B3aUMOJICVCTBUS,

(hYHKIIMOHAJ, TPUMEPHBII BUJ HHTEpdeiica

MuHH-TIpe3eHTaIMK el U UX JopadoTKa I1mo
00paTHOM CBSI3H

[TocnenoBarenbHOE H3yYEHNE BO3MOXKHOCTEN CPEIbI
pa3paboTKu




VR/AR-IpHI0KCHHH

Paspaborka VR/AR-IpHUI0KEHHS B COOTBETCTBHH CO

CIIEHApHEM 8
COop 00paTHOM CBSI3U OT MOTEHLIUATBHBIX
MOJIb30BaTEIEH

2
TIPHJIOKCHUS
JlopaGoTKa npuiioKeHusl, y4UTbIBasi 00paTHYIO CBA3b
M0JIH30BATEIsS 2
BrisiBneHue KIt0UeBbIX TpeOOBaHUH K pa3padoTKe
GUI —

2
rpaguyecKkux HHTEPPEHCOB MPUIIOKEHUI
Pa3pabotka unrepdeiica mpunoxkeHus — Au3aiiHa 1
CTPYKTYPBI 2
[ToaroroBka rpadguueckux MaTepuaioB AJis
IIpe3eHTAINH [TPOEKTa
(poro, Buneo, undorpaduka). OcBoeHHE HABBIKOB
BEPCTKH 4
MIPEe3EHTAIINH
[IpencraBieHre MPOESKTOB MEPE.T APYTUMHU
00yJaIOITUMHICSH.

2
[TyOnuyHas nmpe3eHTalys U 3a1l1uTa IPOSKTOB
Bcero uacos 68




I1l.  ConepxaHue TeM MporpamMmmbl

Keiic 1. [IpoexTupyem uaeajnnoe VR-ycTpoiicTBo
B pamkax nepBoro keiica (34 4) oOydaromuecs: UCCIASAYIOT CYIIE -
CTBYIOIIIE MOJIENIH YCTPOUCTB BHPTYAJIbHON pPEabHOCTH, BbISBIIS-
IOT KJIFOYCBBIC MMApaMCTPhI, @ 3aTCM BBIIIOJHAKOT IMIPOCKTHYIO 3a1a9y

— KOHCTpYHUpYIOT cobcTBeHHOE VR-ycTpoiicTBo. Obyuatomuecs
nccaenyrot VR-koHTpoepsl 1 00001Iar0T BO3MOXKHBIC PUHIIH -
Bl YIIPaBIICHHS CUCTEMaMHU BUPTYalIbHOH peanbHOCTH. CpaBHU
BAaIOT Pa3JIMYHBIC THITHI YIPABJICHUS U JIEJIAIOT BBIBOJBI O TOM, YTO
HEO0XO0UMO JJIsl «0OMaHa MO3ra U MOTPY)KEHUS B IPYTOil MUP.
OOyuaromuecs CMOTYT coOpaTh COOCTBEHHYIO Mojielb VR-rap -
HUTYPBI: CIIPOEKTHPOBATh, CMOJICIIMPOBATh, BhIpe3aTh/pacieya
taTh Ha 3D-TIpUHTEpE HYKHBIC 3JIEMEHTHI, a 3aTeM POTECTUPO -

BaTh CaMOCTOSATENHHO Pa3pabOTaHHOE YCTPOICTBO.

Keiic 2. PazpadarsiBaem VR/AR-npuiioxkeHust
[Tocne popMupoBaHUs OCHOBHBIX OHITHI BUPTYaIbHOU pe
AIIbHOCTH, MOJIy4€HHUS HAaBBIKOB paboThl ¢ VR-000pynoBaHueM B
nepBoM Kkeiice (34 4), o0yJaronmecs nepexosiT K pacCMOTPEHHIO
MOHATHI TOTIOJTHEHHOM U CMEIIaHHOM peanbHOCTH, pa3OuparoT uxX
OCHOBHBIE OTJINYMS OT BUpTyasibHOI. Co31atoT codctBeHHOE AR-
npuitoxerne (augmented reality — nomosHeHHast peaib - HOCTb),
oTpabaThiBasi HABBIKU PA0OTHI C HEOOXOIUMBIM B JJATBHEH - IIeM
MPOrPaMMHBIM 00ecTieYeHUEM, HABBIKU TU3aHH-TIPOSKTUPO - BAHUS
W IU3aliH-aHaJIUTHKH.

OOyyaromuecs HaydaTcsi paboTaTh ¢ KPYIMHEHIIMMH PEMO3UTO -
pUsIMH OECIIIATHBIX TPEXMEPHBIX MOJICIICH, CMOT'YT MUHUMAIIbHO
aJIalTHPOBATh MOJICITH, MMEIOIIMECS B CBOOOJHOM JIOCTYIIE, IO
CBOU HYXJIbl. HaunHaeTcst 3HaKOMCTBO CO CTPYKTYpOU UHTEpdEii -
ca niporpammsl st 3D-MoaeaupoBanus (0 YCMOTPEHHUIO HACTaB -
nuka — 3ds Max, Blender 3D, Maya), ocHOBHBIMH KOMaHIaMH.
BBO-TCSI MOHSTHS «ITOJIMTOHAIBHOCTEY» U «TEKCTYPay.



Kanposbie ycioBus peaqanzanuu
nporpammbl TpeGoBaHus K KaJIpOBBIM pecypcam:

®* YKOMIIJICKTOBAHHOCTDb 06p330BaTeJ'IBHOFO YUpCKACHUA II€Jaro -
THYCCKUMH, PYKOBOAAIIMMHU U UHBIMU paGOTHI/IKaMI/I;

* YpOBEHb KBATM(DHUKAIMH MEAATOTUYECKUX, PYKOBOSIIMX ¥ HHBIX
paboOTHUKOB 00Pa30BATEIBLHOTO YUPEKICHUS;

* HENpepbIBHOCTh NPO(YECCHOHAIBHOIO pa3BUTHS M€aroruye - CKux
U PYKOBOIAIIMX pPAOOTHUKOB OOpa30BaTEIbHOIO YUYpPEXKAE-HHUS,
peann3yolero OCHOBHYIO 00pa30BaTelbHYIO IPOrpamMmy.

Komnerennuu negaroruyeckoro pabOTHHKA, PEaTHU3YIOIIEro oc-
HOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy:

* o0ecreynBaTh YCIOBHS ISl YCIICIITHOMN NEATETbHOCTH, TIO3UTHB-
HOM MOTHBAIMH, a TAK)KE CAMOMOTHUBHPOBAHUS O0yUaIOLTNXCS;

* OCYIIECTBIJISITh CAMOCTOSITENIbHBIN MMOUCK U aHaJIN3 HHPOpPMAINH C
MOMOIIIbI0 COBPEMEHHBIX HH(POPMAIMOHHO-TIOUCKOBBIX TEXHO-
JIOTHH,

* BJIQJICHUE HHCTPYMEHTAMH MPOECKTHOM JEATEIIbHOCTH;

* yMEHHE OpPraHU30BbIBaTh U COMPOBOXKIATH Y4eOHO-HCCIIEI0BA -
TENBCKYIO U MPOEKTHYIO JEATEIbHOCTh O0YUarOIINXCS,

* yMEHHE UHTEPIPETUPOBATH PE3YIbTaThl JOCTHKEHUH 00ydaro -
LUXCH,

* 0a30BbIC HaBBIKU pabOTHI B IporpaMmax Jjsi TpEXMEPHOTO Mojie-
muposanus (3ds Max, Blender 3D, Maya u np.);

* 0a30BbIC HaBBIKK pabOTHI B MPOrPaMMHBIX Cpeax Mo pa3padorT -
K€ MPUII0)KEHUI C BUPTYaIbHOM U TOTIOJIHEHHOMN PEabHOCTHIO

(Unity3D, Unreal Engine u ap.).






MaTepI/IaHBHO-TGXHI/I‘{CCKI/IG YyCJ1I0BUA
peajin3anu 1porpaMmbl

AnmnapaTHoe U TeXHHYeCKoe o0ecrneyeHue:
» Paboyee mecTo 00y4aromerocs:

HOYTOYK: TIPOU3BOAUTEIBHOCTH Mporieccopa (o tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): ne menee
2000 enuuuir; 00bEM orepaTUBHON naMaTh. He MeHee 4 ['0; 00b -
ém naxorutenst SSD/eMMC: ne menee 128 I'0 (M cOOTBETCTBY -
IOUIMIA 10 XapaKTEPUCTHKAM IEePCOHAIBHBIA KOMITBIOTED C MOHH -
TOPOM, KJIaBHATypOH U KOJIOHKAMH);

MBIIIIb.
* Pabouee MecTO HaCTaBHUKA!

HOyTOYK: pouieccop Intel Core 15-4590/AMD FX 8350 — ana -
JIOTUYHAs WK 00Jiee HOBasi MOJIEITb, Tpa)UuecKuil mporeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananornunas
iy OoJiee HOBasi MOJIeNb, 00BEM OIEPATHBHOW MaMsTH: HE MeHee 4
I'6, Buneosbixon HDMI 1.4, DisplayPort 1.2 unu 6oee HoBast MO-

neinb (MM COOTBETCTBYIOIIUH 110 XapaKTEPUCTHKAM ITePCOHAIb -
HBIH KOMIIBIOTEP C MOHUTOPOM, KJTABHATYPOH M KOJIOHKAMH);

nuieM BupTyanbHoi peaabHocT HTC Vive wmm Vive Pro Full Kit
— 1 wr.;

JMYHBIC MOOMIILHBIC YCTPOUCTBA 00YJAIONIMXCS U/UITH HACTAB -
HHKa ¢ onepanuonHoi cucremoit Android;

MIPE3EHTAI[HOHHOE 000PYI0BaHUE C BO3MOXHOCTHIO MTOIKITIO -
YEeHHUS K KOMITBIOTEPY — 1 KOMIUIEKT;

GUmIapT ¢ KOMILICKTOM JINCTOB/MapKepHast 10CKa, COOTBET -
CTBYIOIIMI HAOOp MUCHMEHHBIX MTPUHAIISKHOCTEH — 1 1mT.;

enunas cetb Wi-Fi.

IIporpammHoe obecnieueHne:
* o¢ucHOe MPOrpaMMHOE OOECTIeUeHUE,;
* MPOrpaMMHOE 0OeCTICUeHHE JIJIsl TPEXMEPHOTO MOISITUPOBAHUS
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);



porpamMMHasi Cpejia Juist pa3pabOTKH MPHIOKCHHUN C BUPTYaIIb -
HOU 1 nonosHeHHOM peanbHocThIO (Unity 3D/Unreal Engine);

rpaduyecKuii peakTop Ha BRIOOp HACTABHUKA.

PacxoaHble MaTepuaiIbl:
Oymara A4 1111 pUCOBaHUS M paciieyaTKil — MHHAMYM 1 yImakoBka
200 nucros;

Oymara A3 115t pUCOBaHUSI — MUHHMYM I10 3 JINCTa HA OJJHOTO 00-
y4arouerocs;

Ha0op NPOCTHIX KapaHJallel — Mo KOJIMYEeCTBY 00yUarouxcs;
Ha0O0p YEPHBIX NIAPUKOBBIX PYYEK — IO KOJINYECTBY 00yUaIOMIHX-
cs,

kieit [IBA — 2 mr.;

KJIeH-KapaHIall — 110 KOJMYECTBY 00yJaroIIuXcs;

CKOTY MPO3PAYHbIi/MaTOBBIH — 2 IIT.;

CKOTY JIBYCTOPOHHUN — 2 IIT.;

kapton/rodpokapton mis makerupoanus — 1200*800 mm, 1o
OJTHOMY JIMCTY Ha JIBYX O0y4aroImuxcs;

HO MaKETHBIH — I10 KOJIMYECTBY 00yUaIOITIXCS;

JIE3BUS JUIS HOXKa CMEHHBIE 18 MM — 2 mIT.;

HOXKHHIIBI — I10 KOJIMYECTBY 00 yUJaIONUXCs;

KOBPHK I Pe3KH KapTOHA — M0 KOJMYECTBY 00YyJaroIIuXcs,
JUH3BI 25 MM WK 34 MM — KOMIUIEKT, IT0 KOJIMYECTBY 00yJaro -
HIAXCS,

nononuauTenbHo — PLA-mmactuk 1,75 REC Heckonpkux mBeToB.
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Anpuan loreccu. Kak cTath nu3aitHepoM, HE MPOJAB IYIITY

nbsisoaty / ITurep.

XKanna JIuntka, Tum Ormnsu. ymaid xak gusainep. du - 3aliH-
MBIIIUTEHHE 7151 MeHekepoB / ManH, MBanos u depodep.

Maiikn [xanmga. Coxru cBo€ moptdonuo! To, uemy He ydar B
nu3aiiHepckux mkonax / [urep.

®un Knuep. Yemy Bac He HaydaT B Au3aitH-1kose / Pumnodn

Knaccuk.

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, 2009.

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

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

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

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

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

http://holographica.space.

http://bevirtual.ru.

https://vrgeek.ru.

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

https://geektimes.ru

http://www.virtualreality24.ru/.
https://hi-news.ru/tag/virtualnaya-realnost.
https://hi-news.ru/tag/dopolnennaya-realnost.
http://www.rusoculus.ru/forums/.
http://3d-vr.ru/.

VRBE.ru.

http://www.vrability.ru/.

https://hightech.fm/.

http://www.vrfavs.com/.

http://designet.ru/.
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