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IHosicHuTeIbHAA 3aNIUCKA

BuptryanbHas U JONOJHEHHAs PEaIbHOCTH — OCOOBIE TEXHOJIOTUYECKUE
HaIIPaBJICHUS], TECHO CBSI3AHHBIE C APYTUMH. JTH TEXHOJOTHH BKIKOUYEHBI B CIIUCOK
KJIIFOYEBBIX M OKA3bIBAIOT CYIIECTBEHHOE BJIMSHHE HA Pa3BUTHUE DPBIHKOB.
[IpakTruecku Uil KaKI0M MEePCHEKTUBHOW MO3ULMHU OyAylIero KpanHe IMOJIE3HbI
Oynyt 3HaHusi u3 obOmactu 3D-monmenupoBaHHs, OCHOB MPOrpaMMHUPOBAHUS,
KOMIIBIOTEPHOTO 3PEHUS U T. II.

CorylacHo MHOTOYHCIIEHHBIM HccaenoBanusM, VR/AR-peIHOK pa3BuBaeTcs
IO OKCIIOHEHT€ — COOTBETCTBEHHO, €My HEOOXOANMBI KOMIIETCHTHBIE
CIICLIMAIIACTBI.

B xome mnpakTHYecKMX 3aHATUM 10 NPOrpaMMe BBOAHOTO MOAYJIA
oOyuaromuecsi MO3HAKOMSTCS C BHUPTYaJbHOW, JOIMOJHEHHOM M CMEIIaHHON
peanbHOCTSIMH, MOWMYT MX OCOOCHHOCTHM U BO3MOXHOCTH, BBISBSIT BO3MOXKHBIE
CrocoObl MPUMEHEHHUS, a TakKe ONpeneisaT Haubojaee MHTEPECHbIE HalpaBIICHUS
IUIg  JanbHEWINEero yriyOJieHus, NapajuleJbHO pa3BUBas HAaBBIKM JIHU3aiiH-
MBIIUICHUS, TU3aliH-aHAJIN3a U CIOCOOHOCTh CO3/1aBaTh HOBOE M BOCTPEOOBAHHOE.

CuHepruss METOJOB M TEXHOJOTMH JacT o0O0ydYaroleMmycsi YHUKaJbHbIE
MeTanpeAMEeTHbIe  KOMIETEHLIMH, KOTOophle OyayT 1mose3Hsl B cdepe
MPOCKTUPOBAHMS, MOJEIMPOBAHUA OOBEKTOB M  MPOLECCOB, pPa3pabOTKH
MIPUIIOKEHUM U JP.

[Iporpamma ma€t HeEoOXOAMMBIE KOMIIETCHIIMH JUISI  JTalIbHEHIIETro
yrayOaE€HHOTO OCBOEGHMS JAM3aMHEPCKUX HABBIKOB U METOAUK MPOEKTUPOBAHUS.
OCHOBHBIMM  HANpAaBICHUSMH B M3YYEHUM TEXHOJIOTMM BUPTYAJIbHOH H
JOTIOJTHEHHOW peajbHOCTH, ¢ KOTOPBIMU MO3HAKOMSTCS OOydaroluecss B paMKax
MOJYJs, CTAHYT HadyaJlbHbIe 3HAHMS O pa3pabO0TKe MPUIIOKEHUM ISl pa3IMYHbIX
YCTPOMCTB, OCHOBBI ~ KOMIIBIOTEPHOTO  3peHus, ©Oa3oBble moHATHS  3D-

MOJCIUPOBAHMA.



Yepes 3HAKOMCTBO € TEXHOJIOTMSMM CO3JaHUSI COOCTBEHHBIX YCTPONCTB U
pa3paboTKu MPWIOKEHUH OyyT pa3BUBATHCS UCCIEI0BATEIbCKIE, MHKEHEPHBIE U
MIPOEKTHBIE KOMITIETCHIIUH.

OcBoeHHME 3THX TEXHOJOIMM MOJpa3yMeBaeT IOJydyeHUE psiaa O0a30BbIX
KOMIETEHIIUH, BJIaJE€HUE KOTOPHIMM KPUTHYECKHM HEOOXOIuMO  JH0OOMY
CHEIHATUCTY Ha KOHKYPEHTHOM pbIHKE Tpyna B STEAM-npodeccusx.

Hear mnporpammbi: dopmupoBanue yHukanpHbiXx Hard- wu  Soft-
KoMneTeHuud no padore ¢ VR/AR-TexHOMOrMsMU uepe3 HCIOJIb30BAHUE KeEHC-
TE€XHOJIOTUH.

3axayu nporpaMmal:

Oo6yuarwwue:

— O0OBsACHUTH 0a30Bble MOHATUA Ccdepbl  pa3padOTKU  NPHIOKEHHIM
BUPTYaJIbHON U JIONOJHEHHOW pEanibHOCTH: KIIFOUEBBIE OCOOCHHOCTU TEXHOJIOTHI
U UX pa3Inyus MEeXay co0oil, maHopaMHOE€ (POTO M BUAECO, TPEKUHI pPEATbHBIX
00BEKTOB, MHTEP(ENC, NOTUTOHATILHOE MOJETUPOBAHNUE;

— chopmHpoBaTh 0a30Bble HAaBBIKM PabOThI B Mporpammax s pa3padOoTKH
IIPUJIOKEHNUM C BUPTYAJIbHOU U JONOJHEHHOW PEAIbHOCTHIO;

— chopmupoBaTh 0a30BbIE HABBIKM PAOOTHI B MpoOTrpaMMax JIsi TPEXMEPHOTO
MOJIEJINPOBAHUS;

— HAy4YdTh HCHOJb30BaTh W  aJanTUpPOBaTh  TPEXMEpPHBIE  MOJENH,
HaxoJAIMECs B OTKPBITOM JAOCTYIE, IS 3a]1a4 Keiica;

— chopmupoBaTh 0a30Bble HAaBBIKM PabOThI B Mporpammax uis pa3padOTKH
rpadguieckux HHTEPHENCcoB;

— NPUBHUTHh HABBIKM MPOEKTHOM AESITEIBHOCTH, B TOM YHUCIE HCIOJb30BAHHE
UHCTPYMEHTOB TUIAHUPOBAHUS.

Pasesusarowue:

— Ha MPOTSHKEHUH BceX 3aHsATui hopmupoBath 4K-koMrieTeHInu (KpUTHIECKOE
MBIIUIEHUE, KPEATUBHOE MBIILJICHUE, KOMMYHUKAIIUS, KOOTIEpaIus);

— CHOCOOCTBOBATH pacuiupCHUIO CJIOBAPHOI'O 3aliaca,



— CIIOCOOCTBOBATh Pa3BUTHUIO NAMSATH, BHUMaHMsI, TEXHUUECKOTO MBIIICHUS,
N300pEeTaTeIbHOCTH;

— CIOCOOCTBOBATh PA3BUTHUIO AITOPUTMHUYECKOTO MBIIIUICHHUS;

— c1ocoOCcTBOBATh (POPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

— CImocoOCTBOBaTh (HOPMHUPOBAHHIO YMEHHUS MPAKTUYECKOTO MPUMEHEHHUS
ITOJTyYEHHBIX 3HAHUU;

— chopmupoBaTh yMEHUE (POPMYITUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE
MHEHUE;

— chopMHpOBaTh YMEHHUE BBICTYNATh ITyOJUYHO C JOKIAJaMU, IPE3EHTALUSIMU U
T. II.

Bocnumamenvhuie:.

— BOCIUTHIBATh AaKKypaTHOCTh W JHCHUIUIMHHPOBAHHOCTH IPH BBITOJHECHUH
paboThI;

— CIOCOOCTBOBATH (POPMHUPOBAHUIO TIOJIOKUTEIIPHONH MOTHBAIIUU K TPYAOBOK
JCSATCIIBHOCTH;

—  CIocoOCTBOBATh POPMHUPOBAHUIO OIBITA COBMECTHOTO W WHIAWBHUIYAIBHOTO
TBOPYECTBA IPHU BBITOJHEHUH KOMaH/IHbIX 3aJIaHui;

— BOCIIUTHIBATH TPYAOTIO0UE, YBAKEHUE K TPYAY;
— ¢dopMUPOBaATh UYBCTBO KOJUICKTUBU3MA U B3aUMOITOMOIIIH;
— BOCHUTHIBATH YYBCTBO MATPUOTHU3MA, TPAXKIAHCTBEHHOCTH, TOPIOCTH 34

JOCTHXKEHUA oTeuecTBeHHOM U T-oTpacnu.

1. Ilnanupyemsie pe3yabTaThI
B pe3ynbTaTe 0cBOEHUS MPOrpaMMbl 00yUYaIOIIHUECs TOJKHbI
3HAMY:
— KIIIOYEBbIE OCOOEHHOCTH TEXHOJIOTUH BHUPTYyaJIbHOM W  JIOMOJHEHHON
peaIbHOCTH;
— MNpPUHLMIBI pabOThl MNPUIOKEHUM C BUPTYaIbHOW M JIONOJHEHHOH

PEaTbHOCTBIO;



— TMepeyeHb COBPEMEHHBIX YCTPOMCTB, MCIOJB3YyeMbIX HJisi paboThl C
TEXHOJIOTUSAMHU, U UX NIPEAHA3HAUCHUE;

— OCHOBHOH (PyHKIMOHAJI IPOrpaMM JJIsl TPEXMEPHOTO MOJEITUPOBAHNUS;

— TMPUHLUNBI M CHOCOObI pa3pabOTKH MPUIOKEHUH C BHUPTyaIbHOU U
JIOTIOJTHEHHOM peabHOCTHIO;

— OCHOBHOH (DyHKIIMOHAJ MPOTPAMMHBIX CpeJl Ui pa3pabOTKU MPUIOKEHHH ¢
BUPTYaJIbHOM U JOTOJHEHHOW PEAJIbHOCTHIO;

— 0COOEHHOCTHU pa3paboTKu rpaduyeckux HHTepPeicoB.

Memb:

— HaACTpauBaTh U 3aITyCKATh LIIJIEM BUPTYaIbHON PEAIBHOCTH;

— YCTaHaBIIMBATh U TECTUPOBATH NPHIIOKEHHS BUPTYaIbHOU peaIbHOCTH;

— CaMOCTOSITEIBHO COOUPATh OYKU BUPTYaAJIbHON peaJbHOCTH;

— (QopMynupoBaTh 3ajlayy Ha TPOCKTHUPOBAHUE WCXONS W3 BBISIBICHHON
poOJIeMBI;

— YMETbh MOJIb30BaThCS PA3TUYHBIMU METOAAMU T€HEPALIUU UCH;

— BBINOJHATh MNPUMUTUBHBIC OINEpallUd B MOporpamMmax Juisi TPEXMEPHOIO
MOJEIUPOBAHUS;

— BBINOJHATh MPUMHUTUBHBIE ONEpallMd B MPOrpaMMHBIX CpeAax s
pa3pabOTKU MPUIIOKEHHI ¢ BUPTYaAIbHON U IONOJIHEHHOHN peaTbHOCThIO;

—  KOMIOWIMPOBAaTh MPWIOKEHHE [JII  MOOWIBHBIX  YCTPOWCTB  WJIU
MEPCOHAIBHBIX KOMIBIOTEPOB U pa3MeliaTh €ro g CKauuBaHUs
MOJIb30BATEISIMU;

— paspabareiBath rpaduueckuii uatepderic (UX/UI);

— paspabaThiBaTh BCE HEOOXOJUMBIC TpapuyecKHe U BUJICOMATEPUAIBI JIJIs
MPE3CHTAIUU MTPOEKTA;

— TIPEACTaBJISATh CBOM ITPOEKT.

81a0emn.

— OCHOBHOM TepMHUHOJOTHMEH B 00JacTH TEXHOJIOTUW BUPTYaJIbHOM U

JIOTIOJIHEHHOM peallbHOCTH;

— 0a30BBIMH HaBBIKAMU TpéXMepHOFO MOICIIMPOBAHU,



— 0a30BBIMM HaBBIKAMM pa3padOTKM MPUIIOKEHUH C BUPTYAIbHOH U
JIOTIOJTHEHHOM peabHOCTHIO;
— 3HaHMWAMM [0 TpUHOUNAM pabOTBl M OCOOEHHOCTSIM  YCTPOMCTB

BUPTYaJIbHOM U JOTIOJHEHHON PEATBHOCTH.

2. Conep:xkanue NPOrpamMmbl

Paspnen 1. Ilpoexktupyem ngeanbHoe VR-ycrpoiicTBo
B pamkax nepBoro paszena o0ydarompecs: UCCIEeAYIOT CYIIECTBYIONUE MOIEIN

YCTPOWCTB BUPTYaJbHON PEANbHOCTH, BBIABISIOT KIIFOYEBBIE MApaMETPhI, a 3aTeEM
BBITIOJTHSIOT MIPOCKTHYIO 3a7]adyy — KOHCTPYUPYIOT cOOCTBeHHOE VR-ycTpoiicTBoO.
OOGyuaronuecst  ucciaeayroT VR-koHTpomiepsl U 0000IIalOT  BO3MOXKHBIE
OPUHIUIBL  YIPaBICHUS CUCTEMaMU BHUPTyalIbHOM peanbHOCTH. CpaBHUBAIOT
pa3MYHbIC THUIIBI YMPABICHUSA W JCJAIOT BBIBOJBI O TOM, YTO HEOOXOAMMO IS
«o0MaHa» MO3ra u IOorpyKeHus B IPyroil Mup.
OOyuarompecs cMOryT coOpaTh COOCTBEHHYIO Mojenb VR-rapHUTYpHI:
CIIPOEKTHPOBATh, CMOJICINPOBATh, BBIpe3aTh/pacrneyarate Ha 3D-mpunTepe
HYXKHBIE 3JIEMEHTBI, a 3aTe€M IPOTECTUPOBATH CAMOCTOSITENILHO pa3pabOTaHHOE
YCTPOMCTBO.

Paznen 2. PazpadarsiBaem VR/AR-npusioxkeHus

[locne QopMHupOBaHMS OCHOBHBIX MOHATUM BUPTYaJIbHOM pPEaTbHOCTH,
MOJy4YeHHUs] HaBBIKOB paboTel ¢ VR-00opygoBaHueM B TIEpBOM pasiele,
oOyyaroIuecs: IepexosT K PACCMOTPEHUIO MTOHATHIN TOTOJHEHHON U CMEIIaHHOU
peaIbHOCTH, pa30UpalOT HMX OCHOBHBIE OTJIMYMA OT BUpTyanbHOH. Coznparor
cooctBeHHoe AR-mpunoxenue (augmented reality — nomnosiHeHHast peasbHOCTB),
oTpabaThiBasi HaBBIKM PaOOTHI C HEOOXOAMMBIM B JAJbHEHIIEM MPOTPAMMHBIM
obecrieueHrneM, HaBbIKU JU3aWH-TIPOCKTUPOBAHUS U TU3AH-aHATUTUKH.

OOyuarompecss HayyaTcs paboTarb C KPYNHEUIIMMH PENO3UTOPUSIMU
OecIUIaTHBIX TPEXMEPHBIX MOJENIeH, CMOTYT MUHUMAJIbHO aIallTUPOBATh MOJEIIH,
UMeIoIIecs: B CBOOOAHOM JIOCTYTIE, MO/ CBOM HYK/bl. HaunHaeTcst 3HaKOMCTBO €O
CTpyKTypoii mHTep(deiica mporpammbl st 3D-moaenupoBanus (MO0 yCMOTPEHUIO
HactaBanka — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaHiaMu. BBonsrcs
MOHSTHS KIIOJUTOHATIBHOCTBY U «TEKCTYPay.

3. TemaTu4yeckoe nIaHUPOBAHUE

Ne Bcero
n/n Pa3agesnl nporpaMMsbl y4e0HOIo Kypca 4acoB




Oopa3oBaTe/ibHAs YaCTh

Pa3nea 1. [IpoekTnpyem naeajibHoe VR-ycTpoiicTBO 12
1| 3nakomctBo. Texnuka 6e3onacHocTr. BBomHoe 3ansTue («Co3naBaii 2
MHUPBI»)
2| DBBenenue B TEXHOJIOIMH BUPTYalbHOM U JOIIOJIHEHHON PEaIbHOCTH
3 3HaKOMCTBO ¢ VR-T€XHOJIIOTUsIMY HAa HHTEPAKTUBHOW BBOJIHOM JICKIIUU 2
TectupoBanue  ycTpolcTBa,  YCTaHOBKa  MPHJIOXKEHUH,  aHAIU3
4
MIPUHIIMIIOB Pa0OTHI, BHISIBIICHUE KIIFOUEBBIX XapaKTEPUCTHK
5 BoisiBneHne npUHUMIIOB paboOThl IJIEMa BHUPTYaJbHOM pPEaIbHOCTH, 1
MOWCK, aHallu3 U CTPYKTypupoBaHue wuHpopmanuu o apyrux VR-
YCTPOMCTBAX
6 Br16op mMaTepuana u KOHCTPYKIMH [ COOCTBEHHOU TapHUTYHI, 2
MOITOTOBKA K COOpPKE yCTpOiicTBa
7 COopka coOCTBEHHOI rapHUTYPHI, BbIpe3aHUE HEOOXOAUMBIX JeTalleH, 3
JIM3aliH yCTPOMCTBA
8 TecTupoBanue u J0pabOTKa MPOTOTHIIA 2
Paznen 2. Pa3pa6arbiBaem VR/AR-nipuioxenus 23
BBoaHas uHTEpakTUBHAS JIEKIIHS IO TEXHOJIOTUSIM I0IIOJTHEHHON 1 1
9 CMEIIaHHOH pealbHOCTH
TectupoBanne  cymectByomux  AR-nipunokeHuid,  ompeeneHue 1
10 | nmpuHIMIIOB pabOTHI TEXHOIOTHH
BrisiBnenue npoOieMHON CUTyaluu, B KOTopoit momorio 661 VR/AR- 1
11 | npuIIOkKEHHE, UCIOJIb3YSI METOIbI JU3aH-MbIIUICHUS
AHanuM3 1 OLIEHKA CYIIECTBYIONIUX pelieHui mpooieMsl. [ eneparus 1
12 | coOctBeHHbIX ueil. PazpaboTka ciieHapusi IpUiI0KEeHUs
Pazpabotka creHapusi TpPUIOKEHHUS: MEXaHWKa B3aWMOJICHCTBUS, 2
13 | ¢dynkunonan, npuMepHbIi Bua UHTEpdeiica
14 MuHu-nIpe3eHTaluu UACH U UX T0padOTKa 10 0OpaTHOM CBSI3H 1
15 | TlocmemomaTenpbHOE W3Yy4EHHE BO3MOXKHOCTEH Cpembl pa3pabOTKu 1
VR/AR-1IpHUI0KCHHM
16 | Pazpaborka VR/AR-mpuiioxeHHst B COOTBETCTBUH CO CLIEHAPHEM 6




17 | CO6op oOpaTHOI CBSI3U OT MOTEHIIUATIBHBIX MTOJIH30BATEICH MPUIIOKCHHUS 1
18 | HopaboTka npunoxeHus1, yauThIBasi 0OpaTHYIO CBS3b OJIb30BATEIIS 2
BrusiBrienue kimo4eBbix TpeboBanuii k pazpadborke GUI — rpaduueckux 1
19 | wunTepdeiicoB mpunoxKeHUH
20 Paspabotka nunTepdeiica npuiiokeHUs] — AU3aliHA U CTPYKTYPbI 3
[TonroroBka TpauuecKux MaTepHaOB IS MPE3CHTAIMH IPOEKTa 1
(bpoto, Buaeo, wuHporpaduka). OcCBOCHHE HABBIKOB  BEPCTKH
21 | mnpezenTtanuun
[IpencraBnenue NpoeKkToB nepes ApyrumMu ooydaromumucs. [Tyonuunas 1
22 | mpe3eHTALUs U 3aIUTa IPOSKTOB
Bcero yacos 35
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