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IHosicHuTe IbHAA 3aNUCKA

BuptyanbHas ¥ JOMOJHEHHAs PEaTbHOCTH — OCOOBbIE TEXHOJIOTHYECKUE
HaIIPaBJICHUS], TECHO CBSI3aHHBIE C IPYTUMU. DTU TEXHOJIOTUU BKJIIOUYEHBI B CIIUCOK
KIIFOYEBBIX W OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HAa Pa3BUTUE PHIHKOB.
[IpakTryuecku AJig KaxA0W MEPCIEeKTUBHON MO3UIIMK OyAYIIEro KpailHe MoJie3HbI
Oynyt 3HaHus u3 obOnactu 3D-mMomenupoBaHUs, OCHOB MPOrPaMMHPOBAHUSA,
KOMIIBIOTEPHOTO 3pEHUS U T. II.

CoryiacHoO MHOTOYMCIIEHHBIM HccienoBanusaM, VR/AR-peiHOK pa3BuBaercs
M0 DJKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOAUMBI KOMIIETCHTHBIC
CIICLIUAJITUCTHI.

B xoae mnpakTHYeCKUX 3aHATHA 1O MPOrpaMMe BBOJHOIO MOZIYJIA
oOyyaromuecs: TMO3HAKOMATCS C BUPTYaJIbHOM, JIOMOJIHEHHONM M CMEIIaHHOU
pEaNbHOCTSIMH, MOUMYT UX OCOOCHHOCTH W BO3MOYKHOCTHU, BBISBST BO3MOKHBIE
CIOCOOBI MPUMEHEHHS, a TAKXKe OMpPENeNsAT HauboJJee MHTEPECHbIC HaNpaBlICHUs
Ui JajbHEeWIero yriayOJieHusl, NapaJyiebHO pa3BUBasi HaBBIKM JAU3aiiH-
MBIIIJICHUS, JU3aiH-aHATIN3a U CIOCOOHOCTh CO3/1aBaTh HOBOE U BOCTPEOOBAaHHOE.

Cuneprusi METOJIOB W TEXHOJOTHM JacT o0O0ydYarolieMycsi YHHUKaJIbHbIC
METanpeMETHbIE  KOMIIETCHIIMM, KOTOpble OymyT TmoJjie3Hel B  cdepe
POCKTUPOBAHUS, MOJEIUPOBAHUS OOBEKTOB M  MPOIIECCOB, Ppa3pabOTKU
TIPUJIOKEHUH U Jp.

[Iporpamma 1aér HeOOXOAUMBIE KOMIIETEHLIMHM I JlaJbHEHIIero
yIIIyOJIEHHOTO OCBOEHUSI TU3aMHEPCKUX HABBIKOB M METOAMK MPOCKTUPOBAHMS.
OCHOBHBIMM ~ HANpABJICHUSMH B U3YYEHUM TEXHOJIOTUH BUPTyaIbHOM U
JIOTIOJTHEHHOW PEabHOCTH, C KOTOPHIMH IMTO3HAKOMSTCS O0ydaroluecs B paMKax
MOJyJIs, CTaHYT HayajdbHbIE 3HAHUS O Pa3pabOTKe MPUIIOKEHUM I Pa3TuYHBIX
YCTPOWCTB, OCHOBBI KOMITBIOTEPHOTO  3peHHs, 0a30oBblie ToHATHS  3D-

MOACINPOBAHHA.



Yepes 3HAKOMCTBO C TEXHOJIOTHUSIMU CO3AAHMsI COOCTBEHHBIX YCTPOMCTB U
pa3paboTKu MPHUIIOKEHUH OyIyT pa3BUBATHCS UCCIIEIOBATENbCKIE, HHKCHEPHBIC U
IIPOEKTHBIE KOMIIETEHIINH.

OcBoeHME 3THX TEXHOJIOTUH MOApa3yMEBaeT IMOJIy4eHHE psga 0a30BbIX
KOMIETEHIIUM, BIIQJEHHE KOTOPHIMU KPUTHYECKH HEOOXOOuMO  JII000OMYy
CTHELMATUCTY Ha KOHKYpEeHTHOM pbiHke Tpyaa B STEAM-nipodeccusix.

Hear wporpammsbl: QopMmupoBanue yHUKanpHBIX Hard- u  Soft-
KomneTeHmii mo pabore ¢ VR/AR-TexHonorusmMu depes HCIONb30BaHHE Keic-
TEXHOJIOTUH.

3amauu nporpamMmsbi:

Oob6yuawwue:

— 00BsCHUTH  0Oa3oBble MOHATUS  chepbl  pa3pabOTKH  MPUIOKEHUUN
BUPTYAJIbHOM U JIONOJIHEHHOM PEealbHOCTU: KIIFOYEBbIE OCOOEHHOCTH TEXHOJOTUMI
U UX pa3uyus MeXIy coOoH, maHopamMHOe (OTO M BHUAEO, TPEKUHI pealbHBIX
00BEKTOB, HHTEPPEIC, TOTUTOHATBHOE MOJCIUPOBAHUE;

— copmupoBaTh 0a30BbIE HABBIKM pabOTHI B MporpaMMmax sl pa3padOTKu
IIPUJIOKEHUHN C BUPTYAIBHOM U JIOIIOJIHEHHOM PEabHOCTHIO;

— copmupoBaTh 0a30BbIe HABBIKM PAa0OTHI B MporpamMmax s TPEXMEPHOTO
MOJIETTUPOBAHUS;

— Hay4yuTh  MCHOJB30BaTh M  aJaNTHUPOBaTh  TPEXMEpPHBIE  MOJENH,
HaXOJsIIKEecs B OTKPBITOM JOCTYTIE, AJIs 3a]1a4 Kelica;

— copmupoBaTh 0a30BbIE HABBIKM padOTHI B MporpamMmax [Jjsi pa3padOTKu
rpaduueckux UHTEPHENCOB;

— MPUBUTH HABBIKM NMPOEKTHOW JESATENbHOCTH, B TOM YHCJE HCIOJIb30BAHHE
MHCTPYMEHTOB TUTAHUPOBAHUS.

Pasesusarowue:

— Ha MPOTSHKEHUM BceX 3aHsATui hopmupoBath 4K-koMrieTreHInu (KpUTHIECKOE
MBIIIICHUE, KPEaTUBHOE MBIILJICHUE, KOMMYHUKAIUs, KOOoTeparius);

— CHOCOOCTBOBATH paCcIIupPpCHUIO CJIOBAPHOI'O 3al1aca,



— CIIOCOOCTBOBATh Pa3BUTHIO NAMATH, BHUMAHUSI, TEXHUYECKOT'O MBILLUICHHUS,
N300peTaTeIbHOCTH;

— CIIOCOOCTBOBATh PA3BUTHUIO aITOPUTMUYECKOTO MBIIIICHUS;

— CIIOCOOCTBOBATh (POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

— CmocoOcTBOBaTh (HOPMHUPOBAHUIO YMEHHUS TMPAKTUYECKOTO MPUMEHEHUS
ITOJTyYEHHBIX 3HAHWUM;

— chopmupoBaTh yMEHUE POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE
MHEHUE;

— c(hopMHpOBaTh YMEHHUE BBICTYNATh ITyOJUYHO C JOKIAaMU, IPE3EHTALUSIMU U
T. II.

Bocnumamenvhole:

— BOCHUTBHIBATh AKKYpaTHOCTh M JHCHUILIMHHPOBAHHOCTH IPH BBITOJHCHHH
paboThI;

— CIocoOCTBOBATh (POPMHUPOBAHUIO TIOJOKUTEIIEHON MOTHBAIIMU K TPYAOBOMH
NESATCIIBHOCTH;

—  CIOCOOCTBOBATh POPMHUPOBAHUIO OTTHITA COBMECTHOTO W WHAMBHIYAIBHOTO
TBOPYECTBA MPH BHIMIOTHCHHH KOMaHIHBIX 3a/IaHU;

— BOCIUTBIBATh TPYAOIIOOHE, YBAKCHHE K TPYIY;

— (opmupoBaTh YyBCTBO KOJUIGKTHBH3MA M B3aUMOIIOMOIITH;

— BOCHUTBHIBATh YYBCTBO MMATPHUOTHU3MA, TPAXKTAHCTBEHHOCTH, TOPIOCTH 32

JIoCcTHXKeHus oredectBeHHOM UT-otpaciu.

1. Ilnanupyembie pe3yabTaThl
B pe3ynbTaTe 0cBOeHMs MporpamMmbl 00y4daroIuecs J0KHBI
3HAMb:
— KIIIOYEBbIE OCOOCHHOCTM TEXHOJOTUH BHUPTYaJbHOM U JOMOJHEHHOM
peanbHOCTH;
— TMPUHLUINBI pabOThl MPUJIOKEHUA C BHUPTYaIbHOW U JOMOJIHEHHOU

pEaIbHOCTHIO;



— TMepeyeHb COBPEMEHHBIX YCTPONCTB, MCHOJb3YEMbIX [JIsi padOThl C
TEXHOJIOTUSIMH, U UX MPETHASHAYCHNUC;

— OCHOBHOH (DYyHKIIHOHAJ MPOTPAMM ISl TPEXMEPHOTO MOJICTUPOBAHUS;

— TMPUHLUNBI M CHOCOOBI pa3pabOTKU MPUIOKEHUNA C BHUPTYyaIbHOU U
JIOTIOJTHEHHOM PEalbHOCTBIO;

— OCHOBHOH (DyHKIIOHAJ MPOTPAMMHBIX CpeJl Ui pa3pabOTKU MPUITIOKEHHH ¢
BUPTYaJIbHOM U JIOTIOJIHEHHON PEaIbHOCTHIO;

— 0COOEHHOCTH pa3paboTKH rpaduueckux HHTEpPeicos.

Memy:

— HACTpauBaTh U 3aIlyCKaTh IIJIEM BUPTYAIbHON PEAIbHOCTH;

— YCTaHABIIMBATh U TECTUPOBATH MPUIOKCHHS BUPTYATHbHON PEATbHOCTH;

— CaMOCTOSITEIbHO COOMPATh OUYKH BUPTYaJIbHOU PEATbHOCTH;

— (dopmynupoBaTh 3amady Ha MPOCKTHPOBAHHE HWCXOAS W3 BBIIBICHHON
poOJIEMBI;

— YMETb MOJIb30BATHCA PA3IMYHBIMU METOJJaMU Te€HEPALUU UJICH;

— BBIMOJHATh, TPUMHUTHBHBIC OTEpPAllMA B TPOTpaMMax Jisd TPEXMEPHOTO
MOJICJTUPOBAHMUS;

— BBIMOJHAT, TPUMHUTHUBHBIC OIEpallid B MPOTPAMMHBIX cpeaax s
Ppa3pabOTKU MPHUIIOKEHUH C BUPTYATHHOM U JJOTIOJTHEHHOM PEaibHOCThIO;

— KOMIWIMPOBATh  TPWIOKEHHWE 171  MOOWJIBHBIX  YCTPOWCTB  WJIH
NEPCOHANBHBIX KOMIBIOTEPOB H  pa3MeliaTb €ro i CKadyMBaHUS
MOJIb30BATEIISIMU;

— paspabareiBath rpadudeckuii uarepderic (UX/UI);

— pa3pabaThiBaTh BCE HEOOXOAMMBIC TpadUUecKue W BUIACOMATEPUATBI TS
MPE3EHTAIlUU MTPOCKTA;

— TMPEACTABJIATH CBOM MPOECKT.

e1a0ems.

— OCHOBHOM TEpMHUHOJOTMEH B 00JacTH TEXHOJOTHA BHUPTyaJIbHOU U

JIOITIOJTHEHHOU pealbHOCTH;

— 0a30BBIMU HaBbIKAMU TPEXMEPHOTO MOJIEITUPOBAHNUS;



— 0a30BbIMM HAaBBIKAMH pa3pabOTKM TNPUIOKEHUH C BHUPTYalbHOH U
JIOTIOJTHEHHOM PEalbHOCTBIO;
— 3HaHWSAMH TI0 TMpUHIUOAM pabOTBl U OCOOEHHOCTSAM  YCTPOWCTB

BUPTYaJIbHOM U JIOTIOJIHEHHOW PEaIbHOCTH.

2. Coaep:xkanue NMpoOrpamMmbl

Paznea 1. [IpoexTupyem uaeajsbHoe VR-ycTpoiicTBO
B pamkax nepBoro pazzena oOy4aronifecs: UCCIEeYIOT CYIIECTBYIOMINE MOJIETN

YCTPOMCTB BUPTYAJIbHOW PEATIbHOCTH, BBISBIISIIOT KJIIOUEBBIE MapaMeTphl, a 3aTeM
BBITIOJTHSIOT MPOEKTHYIO 3a/1adyy — KOHCTPYUPYIOT cOOCTBeHHOE VR-yCTpOHCTBO.
OOyuaromuecs uccneayioT VR-KoHTpoiieppl W 0000IIAIOT  BO3MOXKHBIE
NPUHLHNINBL YOPABICHUS CHUCTEMaMHM BUPTYaJIbHOW peallbHOCTH. CpaBHUBAIOT
pa3WyHbIC TUIBI YNPABJICHUS U JIETAIOT BBIBOJBI O TOM, YTO HEOOXOIUMO IS
«o0MaHay Mo3ra 1 MOTPpYyKEHUs B IPyroi MuUp.
OOyuaromuecs CMOryT coOpaTh COOCTBEHHYIO MoOJelb  VR-TapHUTYpBHI:
CIPOEKTHPOBATh, CMOJEIHPOBATh, BbIpe3aTh/pacnevarartb Ha 3D-npunTepe
HY>KHBI€ 3JIEMEHTBI, a 3aT€M IPOTECTUPOBATh CAMOCTOSTENBHO pa3pabOTaHHOE
YCTPOMCTBO.

Pasznea 2. PazpadaTreiBaem VR/AR-npuiio:kennst

[locne QopmMupoBaHUs OCHOBHBIX TOHSATUA BHUPTYyaJbHOW pPEaAIbHOCTH,
MOJy4YeHHUs] HaBbIKOB paboTel ¢ VR-o0opymoBanumeM B TepBOM pasfere,
oOyyaroIuecs: MepexoasiT K paCCMOTPEHUIO MOHITUHN JTOMOJHEHHON U CMEIIaHHON
peanbHOCTH, Pa3OUparOT WX OCHOBHBIE OTIWYUS OT BUpTyansHOM. Cozmaror
cooctBeHHoe AR-mpunoxenue (augmented reality — momnosHeHHas! peasbHOCTB),
oTpabaThiBasi HABBIKM PAa0OTHl C HEOOXOAUMBIM B JaJIbHEHIIEM NPOrpaMMHBIM
oOecrieueHrneM, HaBBIKU TU3AMH-TIPOCKTUPOBAHUS U JU3aNH-aHATUTHKY.

OOyuarompecs Hayyarcss pa0OoTaTh C KPYNHEUIIMMU PENO3UTOPUSIMHU
OecrIaTHBIX TPEXMEPHBIX MOJENCH, CMOTYT MUHUMAJILHO aJlallTUPOBATh MOJEIH,
MMEIOIIHECS B CBOOOJHOM JIOCTYIIE, O] CBOM HY/bl. HaunHaeTcs 3HaKOMCTBO CO
CTpYKTypoii unrepderica mporpammel st 3D-monenupoBanusi (M0 yCMOTPEHUIO
HactaBHnka — 3ds Max, Blender 3D, Maya), ocHOBHbIMH KOMaHIaMu. BBoasTcs
MOHATHSI KIIOJTUTOHAIIBHOCTBY» U «TEKCTYpPay.

3. TemaTn4yeckoe nIaHUPOBaAHUE

Ne Bcero
n/n Pa3aesbl nporpaMMsel y4eOHOT0 Kypca 4acoB




Oo0pa3oBaTtesibHasi 4YacTh

Pa3nea 1. IlpoekTupyem naeanbHoe VR-ycTpoiicTBo 12
1| 3nakomctBo. Texnuka 6e3onacHoctu. BBognoe 3ansarue («Co3naBaii 2
MHUPBI»)
2| BBenenue B TEXHOIOIMY BUPTYaIbHOM M JIONOIHEHHON PEalbHOCTH
3 3HakOMCTBO ¢ VR-TEeXHOIOTHSIMU Ha UHTEPAKTUBHON BBOJIHOM JICKITUU 2
TectupoBanue  ycTpolcTBa,  YCTaHOBKa  MPHJIOKEHUN,  aHAIU3
4
MPUHITUIIOB PA0OTHI, BHISBJICHUE KIFOUEBbIX XapaKTEPUCTUK
5 BoisiBnenue npuHOUIIOB paboOThl IIIeMa BUPTYaldbHOW peanbHOCTH, 1
MOUCK, aHAIU3 M CTPYKTypupoBaHue wuHpopMmamuu o 1pyrux VR-
YCTpOMCTBaX
6 Br16op matepuana u KOHCTPYKIIUH JIJIs1 COOCTBEHHON TapHUTYPHI, 2
MOATOTOBKA K cOOpKE yCTpoiicTBa
7 COopka coOCTBEHHOI rapHUTYPHI, BbIpe3aHUE HEOOXOAUMBIX JeTalleH, 3
JIM3aiH yCTPOMCTBA
8 TecTupoBanue u 10pabOTKA MPOTOTHUIIA 2
Pa3nea 2. PazpabarsiBaem VR/AR-nipuiioxenuns 22
BBosHas uHTEpakTUBHAS JIEKIMS IO TEXHOJIOTHSIM JIOMIOJHEHHOH U 1
9 CMEIIaHHOH peaTbHOCTH
TectupoBanue  cymectByomux  AR-IpuiokeHu#d,  onpeneneHue 1
10 | mpuHIUIOB PabOTHI TEXHOIOTHU
BersBrienue nmpo6ieMHoO#M cuTyanuu, B KoTopoit momoriio 661 VR/AR- 1
11 | OpuIOXkKEeHUe, UCHOIb3Ys METObI U3aiH-MBIIIICHUS
AHanu3 ¥ OlleHKa CYIIECTBYIOIINX pelieHui mpooiemsl. ['enepanus 1
12 | cobcTBeHHbIX uaeil. Pa3paboTka cuieHapus pUIIOKEHUS
PazpaGoTka creHapusi TpUIOKEHHS: MEXaHWKa B3aUMOJCHCTBUS, 2
13 | ¢ynkumMoHan, npuMepHbIA BUJ HHTEpQeiica
14| MuHu-TIpe3eHTaINK UJIeH U WX T0paboTKa Mo 0OpaTHOM CBS3H 1
15 | TlocnenoBarenbHOE HW3YyY€HHE BO3MOXKHOCTEH cpenbl  pa3paboTKu 1
VR/AR-npunoxenuit
16 | Paspaborka VR/AR-npuiiokeHus: B COOTBETCTBHHU CO CLICHAPHEM 6




17 | Co6op oOpaTHOI CBS3M OT MOTEHIIMAIBHBIX MOJ30BATENCH MPHUIIOKECHUS 1
18 | HopaboTka npunoxeHus, yIuTbIBast 0OpPaTHYIO CBS3b MOJIb30BATEIIS 2
BrusBrienue kimo4eBbix TpeboBanuii k pazpadborke GUI — rpaduueckux 1
19 | uHTepdeiicoB MpHUIIOKEHUH
20 Pazpabotka nunTepdeiica npuaoKeHns — aAnu3aifHa U CTPYKTYPBI 2
[TonroroBka rpapuyuecKux MaTepHAIOB [UIS NPE3CHTAIMUA IPOEKTa 1
(boto, Buaeco, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU
21 | mpeseHTanUH
[IpencraBnenue NpoeKTOB nepea ApyrumMu odydatomumucs. [lyomnanas 1
22 | mpe3eHTalMs U 3aIIUTa MPOSKTOB
Bcero yaco 34




