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IHosicHUTEABLHAA 3AIINCKA

AKTYaJIbHOCTB: BUpPTyaJbHas M JOINOJHEHHAs PEAJbHOCTH — O0COObIE
TEXHOJOTUYECKUE HAIPaBJICHUsS, TECHO CBA3AHHBIE C APYTMMH. DTH TEXHOJIOTUH
BKJIIOYEHBl B CIHMCOK KIIIOUEBBIX M OKa3bIBAIOT CYILECTBEHHOE BIMSHHE Ha
pa3BUTHE PHIHKOB. [IpakTHYEeCKU MJI KaKI0M MEePCIEKTUBHONU MO3UIIUK OYTYIIETO
KpaliHe Tmoie3Hbl OyayT 3HaHus U3 obnactu 3D-MozaenupoBaHUs, OCHOB
IpOrpaMMHUPOBaHUS, KOMITBIOTEPHOTO 3pCHUS U T. TI.

CornacHO MHOTOYMCJIEHHBIM HccienaoBaHusM, VR/AR-pbIHOK pa3BuBaeTcs
0 DJKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOAMMBbI KOMIIETEHTHBIE
CHEIUATHCTBHI.

B xozme mpakTHUeCKHMX 3aHATHH 1O TIporpaMMe BBOJHOTO MOIYJIS
oOydJaromuecs: TO3HAKOMSTCS C BHUPTYaJbHOMW, JOMOJHEHHOW W CMEIIaHHOM
pPEANbHOCTSAMHU, TOMUMYT HUX OCOOEHHOCTH M BO3MOXHOCTH, BBISIBIT BO3MOJKHBIE
CIocoOBl MMPUMEHEHUS, a TAKXKE ONpENeNsIT Hanbojiee MHTEPECHbIE HANpaBIEHUS
JUIsL  anmbHEHIero yriyOsieHus, MmapajulelibHO pa3BUBas HAaBBIKKM JAU3alH-
MBIIIJIEHUS, AU3alH-aHAIN3a U CIOCOOHOCTh CO3/1aBaTh HOBOE M BOCTPEOOBAHHOE.

Cunepruss METOJOB M TEXHOJOTWM, HCIOJIb3YEMbIX B HalpaBICHUU
«Pa3paboTka TPUIOKEHUN BUPTYAJIBHOM M JOMOJHEHHOW pPEabHOCTH», IAcCT
oOydaromemMycss yHUKaJbHbIE MeETaIllpeJMETHbIE KOMIETEHIIUU, KOTOpbIe OyayT
nmoJie3Hsl B cepe NPOEKTUPOBAHUS, MOJCIUPOBAHUS OOBEKTOB W TPOIECCOB,
pa3pabOTKK MPUITOKEHUH.

[Iporpamma ga€t HeoOXonWMblE KOMIIETCHIIMM JJIs  JajdbHEHIIero
yrayOn€HHOTO OCBOCHHUS TU3AMHEPCKUX HABBHIKOB W METOMUK MPOCKTHPOBAHMS.
OCHOBHBIMH ~ HalpaBJICHUSIMA B HW3YYEHUU TEXHOJOTHM BHUPTYaJbHOH U
JIOTIOJIHEHHOW PEaibHOCTH, C KOTOPBIMU IMO3HAKOMATCS OOydaroluecss B paMKax
MOJyJIsl, CTaHyT HayajbHble 3HAHHUS O Pa3pabOTKE MPUIIOKEHUHN AJISl pa3TUYHbIX
YCTPOMCTB, OCHOBBI ~KOMIIBIOTEPHOTO  3peHus, ©Oa3oBble moOHATUA 3D-
MojenupoBaHusi. Yepe3 3HAKOMCTBO C TEXHOJIOTMSIMH CO3/aHUSI COOCTBEHHBIX

YCTPOUCTB U pa3pabOTKU MPUIIOKEHUN OyAyT pa3BUBATHCS HCCIEI0BATEIbCKUE,
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WHKXEHEPHBIE U IPOEKTHbIE KOMIIETEHIIUH.

OcBoeHue ATUX TEXHOJOTMI MOJApa3yMeBaeT MOJy4YeHHE psga 0a30BBIX
KOMIIETEHU U, BJIAJI€HHE KOTOPBIMHU KPUTHYECKHM HEOOXOAMMO JIIOOOMY
CHEIUANINCTY HAa KOHKYpPEHTHOM phIHKe Tpyaa B STEAM-nipodeccusix.

B xauecTBe HOpMAaTUBHBIX IPABOBBIX OCHOBAHUN OpraHU3alluy BHEYPOUHOU
NEeSATENbHOCTH, 00YHAIOIINXCS BBICTYNAIOT CIAEAYIOIINE JOKYMEHTHI:

®denepanbbiii 3akoH oT 29.12.2012 N 273-®3 (pea. or 02.03.2016) "O6
oOpazoBanuu B Poccuiickoii @enepannn';

[TucemMo MunucrepctBa oopazoBanust 1 Hayku PO ot 19.04.2011 Ne 03-255
«O BBeleHUU (QeAepalbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB
o01ero oOpa3oBaHUs»;

[Tucemo MunuctepcTBa o6pazoBanus u Hayku PD ot 12 mas 2011 1. Ne 03-
296 «O06 opraHuzalMKM BHEYPOUHOU JEATEIHHOCTU MPU BBEICHUU (PeAepaIbHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAAPTa 00IIEer0 00pa3oBaHUNY;

CanlluH 2.4.2.2821-10 «CanutapHo — 3MUAEMUOJIOTHYECKHE TPEOOBAHUS K
YCIIOBUSIM U OpraHu3aiii 00yueHus B 0011e00pa30BaTEIbHBIX YUPEKICHUIX);

ear» mnporpammbl: QopmupoBanue yHHKanbHbIX Hard- u  Soft-
KoMIieTeHIuid 1o pabore ¢ VR/AR-TexHOnOrusMu 4yepe3 HCIOIb30BaHUE KeHc-
TE€XHOJIOTHUM.

3agaum NporpaMmal:
Oobyuarwmue:

e 00bsICHUTH 0Oa3oBble TOHATHS Ccepsl  pa3padOTKH  MPUIIOKECHUM
BUPTYaJbHON ¥ JIOMOJIHEHHOW pEaTbHOCTH: KIIIOYEBbIE OCOOCHHOCTHU
TEXHOJIOTUW U WX Pa3IUUYUsi MEXKIY co00i, maHopamHoe (OTO U BHIEO,
TPEKUHT peanbHbIX 00BEKTOB, uHTepQeiic, HOJIMTOHAJILHOE
MOJIEJIMPOBAHMUE;

e chopMUpOBaTh HABBIKM  BBIMOJIHEHHUA TEXHOJOTHMUYECKON  IIETIOYKHU
pa3pabOTKK  TPWIOKEHUH  JI8  MOOWJIBHBIX  YCTPOMCTB  W/WIU
IIEPCOHAJIBHBIX ~ KOMIIBIOTEPOB  C  HMCIOJIb30BAHHEM  CIIELUAJIBHBIX

MPOTrPaMMHBIX CpEJ;



e chopmupoBaTh 6a30BbI€ HABBIKKA pa0OTHI B IIporpamMmax ajisi pa3- paboTKH
IIPUIIOKEHU M C BUPTYAJIbHOM U JONIOJIHEHHON PEaIbHOCTHIO;
e chopmupoBaTh 6a30BbI€ HABBIKM PA0OTHI B IpOrpaMmax JJjsl TPEXMEPHOTO
MOJIETUPOBAHMS;
® Hay4YuTh UCIOJIb30BaTh U  aJalTHUPOBaTh TPEXMEPHBIE  MOJEINH,
HaXOJSIIMECS B OTKPBITOM JIOCTYTIE, JUIs 3a]a4 Kekca;
e chopmupoBaTh 6a30BbI€ HABBIKU pabOTHI B MporpamMmax ajis pa3- paboTKH
rpaduueckux uHTEpHEncoB;
® [IPUBUTH HABBIKH NMPOEKTHOM ESITEIbHOCTH, B TOM YUCJE HC- MOJb30BAHNE
UHCTPYMEHTOB IUTAHUPOBAHMS.
PasBuBaromue:
Ha npotsbxenun Beex 3anaruii popmuposats 4K-komnereHuu
(KpUTHYECKOE MBIIIIEHUE, KpEaTUBHOE MBIILICHUE, KOMMYHHUKAIIHS, KOONIEpaIysl);
® CrHocoOCTBOBATh PACLUIMPEHUIO CIIOBAPHOIO 3araca;
® CrocoOCTBOBATh Pa3BUTHIO MaMITH, BHUMAHUs, TEXHUYECKOT'O MBIIIJIECHUS,
N300peTaTeIbHOCTH;
® Cr0ocOOCTBOBATh PA3BUTHIO AJITOPUTMHUECKOIO MBILIUICHHUS;
e crocobcTBOBaTh (OPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSM;
e crocoOcTBOBaTh (OPMUPOBAHMIO YMEHHUS TPAKTUUYECKOIO MPUMEHEHMS
MOJIYYEHHBIX 3HAHUMN
e cdopMupoBaTh yMEHHE (POPMYIHPOBATh, APIYMEHTHUPOBATh U OTCTAUBAThH
CBOE MHEHHE
e cdopMupoBaTh yMEHHE  BBICTyHaThb MyOJWYHO C  JIOKJIaJaMH,
pE3EHTALUSAMU U T. 1.
BocnurarenbHble:
® BOCIUTHIBaTh aKKypaTHOCTbh M JHUCLHUITIMHUPOBAHHOCTH MPU BHIIOJHEHUH
paboTHI;
e ¢roco0CTBOBATH (POPMUPOBAHUIO MTOJOKUTENBHON MOTUBALIUU K TPYAOBOU

ACATCIIBHOCTH,



crocoOCTBOBATH dbopMuUpOBaHUIO OTIbITA COBMECTHOTO u
MHIUBUIYAJIbHOTO TBOPUECTBA NP BHIIIOJIHEHUH KOMAaHIHbBIX 3aJaHUl;
BOCIUTBIBATH TPYIOIO0NE, YBAKEHUE K TPYLLY;

(opMHUPOBaATh YYBCTBO KOJUIEKTUBU3MA U B3aUMOITOMOIILIH;

BOCIUTHIBATH YYBCTBO MNAaTPUOTU3MA, T'PaKIaHCTBEHHOCTH, TOPIOCTH 3a
JNOCTWDKEHUS oTeuecTBeHHOU U T-oTpaciu.

HpOFHO3I/Ipy€MBIC PE3YyIIbTAaThI U CITOCOOBI UX IMPOBCPKU

JIn4HOCTHBIE pPe3yJIbTAThI:

KPUTHYECKOE OTHOIIEHHE K HHPOpMalud U U30UpaATEeNbHOCTh €&
BOCIIPUSITHUS;

OCMBICJICHHE MOTHMBOB CBOMX JICMCTBUI MPHU BBIMOJIHEHUHU 3a/IaHU;
pa3BHUTHE JIOOO3HATENBHOCTH, COOOPA3UTENBLHOCTH TIPU BBINOJHEHUU
pa3Hoo0pa3HbIX 3aJaHui MPOOJIEMHOT0 U IBPUCTUYECKOTO XapaKTepa;
pa3BUTHE BHUMATEIBbHOCTH, HACTOWYMBOCTH, LEJICYCTPEMIEHHOCTH,
YMEHUS NPEOJ0JIEBATh TPYIHOCTH;

pa3BUTHE  CAMOCTOATEIBHOCTH  CYXKIEHHIA, HE3aBUCUMOCTH WU
HECTaHJIapTHOCTU MBIIUICHUS;

OCBOCHHE COIMAJBHBIX HOPM, TPaBWJI TIOBEACHUs, pojed u ¢opMm
COILIMAJIHOM KM3HU B TPYNIAX U COOOIECTBAX;

dbopMupoBaHHE KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIICHUU U

COTPYIHHUYECTBE C IPYTHUMH 00 yJarOIIUMHUCH.

MeTanpeaMeTHbIe pe3yabTaThI

PerynsatvuBHbIC YHUBEpCAIbHBIC yUSOHBIC TCHCTBHS:

yMEHHE MPUHUMATh U COXPAHATh YUeOHYIO 3a/1a4y;
YMEHHME IUIAHMPOBATh IOCJIEAOBATEIBHOCTh IIArOB aJrOpUTMa  JUIA
JOCTUKECHUS LIEIIH;

YMEHUE CTaBUTh 1eJib (CO3[aHHE€ TBOPYECKOW padoOThl), IJIAHUPOBATH



JIOCTHKEHHUE ATOH 1ICJIH;

YMEHHUE OCYIIECTBISTh UTOTOBBIIN U MOIIArOBBIA KOHTPOJIb MO PE3yJIbTaTy;
CIOCOOHOCTh aJIeKBATHO BOCIPUHHMATh OIICHKY HACTaBHHMKA W JIPYTUX
oOyyJarommxcs;

yMEHHUE pa3inuaTh Coco0 U pe3ynbTaT ACHCTBUS;

yMEHHUE BHOCUTh KOPPEKTHBBI B JEHUCTBUSI B ClIydae pPacXOXKICHUS
pe3yibTaTta pelieHusl 3aJadyd Ha OCHOBE €€ OIEHKH M yuéTa Xapakrepa
ClIeJIaHHBIX OIIHOOK;

yMEHHUE B COTPYAHUYECTBE CTABUTh HOBbIC YUCOHBIC 3a1aUH;

CIIOCOOHOCTh MPOSIBJIATH IMO3HABATENIPHYI0 WHHUIIMATHBY B y4eOHOM
COTPYJHUYECTBE;

yYMEHHE OCBAaMBATh CIOCOOBI pelIeHUs PoOeM TBOPUECKOTO XapaKTepa B
YKU3HCHHBIX CHTYAIIUsX;

yMEHHE OIEHUBAThH IMOJYYAIOIIUNHCS TBOPUYECKUH MPOMYKT M COOTHOCHUTH
€ro C H3HAYAJIBHBIM 3aMBICIIOM, BBIIIOJHATHL II0 HEOOXOIMMOCTH

KOPPEKIIMH JINOO MPOAYKTa, TUOO 3aMbIcTa.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE Y4eOHbIE TeiCTBUS:

YMEHHE OCYIIECTBIATh TIMOWCK HWH(pOpMAIMK B  WHIWBHIYATBHBIX
nH()OPMAIIMOHHBIX apXuBaxX oOOydYaromierocs, MHPOPMAIIMOHHOW cpejie
00pa3oBaTEILHOTO  YUPEXKJACHHS,  (PeaepalibHBIX  XpaHWIH-  Iax
MH(GOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

yMEHHE UCITIOJIH30BaTh cCpelncTBa UH(OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUW JJIS PEIIeHUS KOMMYHUKATHBHBIX,
MO03HABATEIBHBIX U TBOPUYECKHX 33]1a4;

yYMEHHE OPUEHTUPOBATHCS B pa3HOOOPA3UH CIIOCOOOB PEIICHUS 3a/1a4;
YMEHHE OCYIIECTBISATh aHAIN3 OOBEKTOB C BBIICIICHUEM CYIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB;

YyMEHHE TPOBOJWTH CpPaBHEHHE, KIACCU(DHUKAIUIO TIO  3aJaHHBIM

KPUTEPUSIM;



YMEHHE CTPOUTH JIOTHUECKHUE pPAaCCYyXICHUS B (opMe CBSI3U MPOCTHIX
CyXIeHUN 00 0OBEKTE;

YMEHHE yCTaHABINBATh AaHAJIOTUH, IPUIMHHO-CIICJICTBEHHBIE CBSI3H;
yMEHUE MOJEIUPOBaTh, MPeoOpa3oBbIBATh OOBEKT W3 UYYBCTBEH- HOU
GbopMBI B MOACHIb, TIE BBIACICHBI CYIIECTBEHHBIC XapaKTCPUCTUKU
00bekTa (MPOCTPaHCTBEHHO-TpaduyecKasi WM 3HAKOBO-CUMBOJIUYECKAS);
YMEHHE CHHTE3UPOBATh, COCTABIATH IIEJIOE W3 YACTeH, B TOM YHCIE
CaMOCTOSITETFHO ~ JIOCTpaWBaTh C  BOCIIOJTHEHHWEM  HEIOCTAOIIUX

KOMIIOHCHTOB.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHE apryMEHTHUPOBATh CBOIO TOYKY 3PCHHS Ha BBIOOp OCHOBaHUN H
KPUTCPHUEB TIPU BBIJACICHUN IPU3HAKOB, CPAaBHCHWHU WM KJIacCH(PUKAIIUN
00BEKTOB;

yYMEHHE BBICIYIINBATh COOECETHUKA ¥ BECTH JTUAJIOT;

CIIOCOOHOCTh TMPHU3HABAaTh BO3MOXKHOCTH CYIIECTBOBAHUS Pa3INIHBIX
TOYEK 3PEHUS U MPaBO KaKJIOTO HMETh CBOIO;

YMEHHE IUIAHUPOBaTh Y4eOHOE COTPYJHHUYECTBO C HACTABHHUKOM U
APYTUMU  OOYYAIOIIMMHUCS: OIPEACTATh IeTd, (YHKIUH YYaCTHUKOB,
CIIOCOOBI B3aUMO/IEHCTBHS,

YMEHHE  OCYIICCTBISATh  IMOCTAHOBKY  BOIPOCOB:  WHHIIMATHBHOE
COTPYIHUYECTBO B TIOUCKE U cOOpe MHPOpMAIIHH;

yMEHHE pa3peniaTh KOH(MIUKTHI: BbISIBICHUE, HACHTU(DUKAIUS TPOOIEMBI,
MOWCK ¥ OIIEHKAa albTEPHATHBHBIX CIOCOOOB paspenieHusi KOH(MIUKTA,
NIPUHSITHE PEIICHUS U €T0 PeaTn3aIlus;

YMEHHE C JOCTATOYHOW MOJHOTOW W TOYHOCTHIO BBIPAXKaTh CBOM MBICIIH B
COOTBETCTBHH C 33/1a9aMH U YCIOBUSIMH KOMMYHHUKAITUH;

BJIaJICHUE MOHOJIOTHYSCKON M THAIOTHIeCKOr (popMaMu peun.



IIpeaMeTHBIE pe3yabTaThI

B pesynbrate ocBoeHUS TpOorpaMMbl 00yUYarOIIUECs TOJKHBI 3HATh:

KJIIOYEBbIE OCOOEHHOCTH TEXHOJOTMHA BHUPTYyaJIbHOW M JOMNOJHEHHOU
peanbHOCTH;

OPUHLMIBL  padOThl MPWIOKEHUH € BUPTYAIbHOW M JIOMOJHEHHOU
pEeanbHOCTBIO;

NepeueHb COBPEMEHHBIX YCTPOMCTB, HCHOJB3YEMBIX [JIsi padoThl ¢
TEXHOJIOTUSIMU, U UX IIPEJHA3HAYCHHUE;

OCHOBHOM (hyHKIIMOHAJ MPOTrpaMM JIJIsl TPEXMEPHOT'O MOJETUPOBAHUS;
OPUHIIMIBL M CIOCOOBI pa3pabOTKM MPUIOKEHUH C BUPTYaJbHOU U
JOTIOJIHEHHOU PEaIbHOCTHIO;

OCHOBHOM (DYHKIIMOHAJ MTPOTrPAMMHBIX CpeJ Il pa3paOOTKU MPUIIOKEHUM

C BHpTyaHLHOﬁ )41 ,Z[OHOHHGHHOﬁ PCAJIBHOCTBIO

Ocob6enHocTH pa3paboTKu rpaduuecKux HHTEPGEncoB.

YMeTh HaCTpauBaTh U 3aMyCKATh IIJIEM BUPTYAJIIbHOW PEaJIbHOCTH;
YCTaHABIIMBATh U TECTUPOBATH NMPUIIOKEHUS BUPTYaIbHOW PEATbHOCTH;
CaMOCTOATEILHO COOMPATh OYKU BUPTYAIbHOU PEaTbHOCTH;
dbopMynupoBaTh 3a7a4y Ha NPOCKTHPOBAHME WCXOJs W3 BBISIBICHHON
POOJIEMBI;

YMETh MOJIb30BAThCS PA3JIMYHBIMU METOJIAMU I'€HEPALMU UJIEM;

BBIIIOJIHATh IPUMUTUBHBIE ONEPAllMM B MpOrpaMmax g TpEX- MEPHOTO
MOJEINPOBAHUS;

BBIIIOJIHATh INPUMHUTUBHBIE ONEpPAllMM B MNPOrPaMMHBIX Cpenax i
pa3pabOTKK MPUIIOKEHUN ¢ BUPTYAIbHON U JOTIOJTHEHHOW PEATbHOCTHIO
KOMIIWJIUPOBATh  MPUJIOKEHUE I8  MOOWIIBHBIX  YCTPOWCTB  WIIH
NEPCOHAIBHBIX KOMIIBIOTEPOB W pa3MellaTh €ro Uil CKauMBaHUS
MOJIB30BATEIIAMU;

pa3pabateiBath rpaduueckuii uaTepderic (UX/UI);
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e pa3pabarbiBaTh BcE HEOOXOAMMBIE rpadUuecKue W BUJEOMAaTepUaibl s
MPE3EHTALNU MTPOEKTAa;
® IIPEJCTABIIATH CBOU MPOEKT.
Bnaners:
® OCHOBHOW TEpPMHMHOJOTHEH B 0O0JIACTU TEXHOJIOTMI BHUPTYaJlbHOM H
JOIIOJTHEHHOW pEeaJIbHOCTH;
e 0a30BBIMHU HaBBIKAMU TPEXMEPHOTO MOJIEITUPOBAHUS;
e 0a30BBIMU HaBBIKAMH Pa3pa0OTKHW MPUIIOKEHUNW C BUPTyaIbHOU U
JIOTIOJTHEHHOW peaIbHOCTHIO;
® 3HAHUSIMHU [0 TPHUHIUIAM PAOOTBI W OCOOCHHOCTSIM  YCTPOMCTB
BUPTYaJIbHOM U JOMOJIHEHHOW PEeaIbHOCTH.
e dopmMbl MOABENECHHS HMTOrOB  peanu3anuu  o0IIeo0pa3oBaTeIbHON
IPOTPAMMBI
e JlogBeneHne UWTOTOB pealM3yeTcs B paMKax 3alluTbl PE3yIbTaTOB
BoinoHeHus1 Keiica 1 u Keiica 2.®@opmbl 1eMOHCTpallul pe3yJbTaTOB
o0ydeHus
e [lpencraBneHue pe3yabTaToB 00pa30BaTEIBLHON NEATCIBHOCTH MPOUAET B
dbopMe myOIMYHOW TpE3CHTAIMM pPEIIeHWH KEWMCOB KOMaHIaMH U
NOCJIEAYIOIINX OTBETOB BBICTYIAIOIIMX HA BOIPOCHl HACTABHUKA U JPYTUX
KOMaH/I.
@DopMBbI TUATHOCTUKH PE3yJIbTATOB O0YUCHUS
becena, TectupoBanue, onpoc.
Conaep:xaHue nmporpaMMbl Kypca
[Iporpamma mpeamnonaraeT MOCTEIIEHHOE PACIIMPEHNUE 3HAHUN U MX YTIIyOJICHHE, a
TaKKe TMPHOOPETeHHEe YMEHUW B 0OJACTH MPOEKTUPOBAHUS, KOHCTPYHPOBAHUSA U
M3TOTOBJIEHUS TBOPYECKOTO MPOAYKTA.
B ocHoBe 00pa3zoBaTeIbHOrO IMpoliecca JISKUT MPOEKTHbIM moaxoa. OcHOBHas
dbopma nmomaun TEOPUU — UHTEPAKTUBHBIC JICKIIMU U MOIIATOBBIE MAaCTEP-KIACChI

B rpynnax a0 10-15 genoBek. I[IpakTuueckne 3aqaHus TIIAHUPYETCA BBIMNOJHSTH



KaK MHIMBUAYAIBHO U B MApax, TaK U B MaJbIX Ipynnax. 3aHATUS NPOBOIATCS B
Bue Oecel, CEMHMHApOB, JIEKLMH: A HAIVISIAHOCTH IOJaBaeMOro Mare- puaia
HCIOJB3YETCS  Pa3jIMYHbI  MYJIBTUMEIUMHBIA ~MaTepuall — IPE3CHTALUU,

BUICOPOJIMKH, ITPUITOKCHUA TIP.

TemaTuyeckoe NIIAHUPOBAHUE

Ne  |HasBanue paznena, TeMbl KosmmuecTBo yacos Dopmsbl aTTectauuy/]
/1 Beero (Teopus|lIpakTrka [KOHTPOJISA
Keiic 1. [Ipe3eHTanus pe3yapTaToB

1  [[Ipoektupyem wuneanpaoe VR-34

YCTPOMCTBO
2  |3HaKOMCTBO. Texuukal2 1 1 TectupoBaHue
0€30I1aCHOCTH. BBoaHoE

3ansTue («Co3maBaii MUPBI»)

3 Beenenue B Texaonoruu|l 1 0 /lemoHCTparms penieHuit
BUPTYaJbHOM W JOMOJHEHHOU Keiica
[pEaIbHOCTHU

4 [3HAKOMCTBO c VR-1 0 1 TecTtupoBaHue
TEXHOJIOTUSIMU HA
WHTEPAKTUBHOMN BBOJIHOM
MeKIn

5  [TecrupoBanue ycTpoiicTa,(l 0 1 TecTtupoBaHue

YCTAaHOBKaA HpHJ’IO)KGHHfI, aHaJIn3
IIPUHIOUIIOB pa6OTH, BBIABJIICHHC

KIITFOYCBBIX XaAPAKTCPUCTUK

6  |BolsiBneHue MpUHIUIIOB PabOTHIZ 1 1 [Ipe3eHTanus pe3yabTaToB
[ieMa BHUPTYaJIbHOU
[PEATbHOCTH, TOWCK, aHAIHU3 U
CTPYKTYypUPOBAHHE

uHpopmanuu o apyrux VR-

YCTPOMCTBAaX
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Bri6op Marepuana u
KOHCTPYKLMHU JJIsI COOCTBEHHOH
TapHUTYpPBI,  MOATOTOBKA K

cOOpKe yCcTpolcTBa

CO6opka cOoOCTBEHHOM
FapHUTYPBIL, BBIPE3aHHUC]

HEe00XO0IUMBIX AeTajiei

TectupoBanne u  10pabOTKA|

[MPOTOTHIIA

TectupoBanue

10

Pabota c KapTou
M0JIb30BATEIHCKOTO OTIBITA:
BBISIBJICHHE mpo0Jem, C
KOTOPBIMH MO>KHO CTOJIKHYTBCSI
pu HCIIOJIb30BAHUH VR.

DOKYCHPOBKA HA OJTHOW U3 HUX

11

AHanus Hu OIICHKA
CYILIECTBYIOIINX peleHu
npoosembl. Mudorpaduka 1o

pelIeHUIM

12

['enepauus uaen Ui penieHusy
PTUX  TpoOsIeM. Onucanue
HECKOJIbKUX HJEH, JKCIpecc-
DCKHU3EL. MuHuU-TIpe3eHTaIUN
uae u  BbIOOp JIyYIIUX B

[IpopaboTKy

[Ipe3eHTarus pe3yabTaToB

13

HSy‘ICHI/Ie IIOHATHU ]
(IICPCIICKTHUBA», OKPYKXHOCTHU B
TICPCIICKTUBC, IOTPUXOBKH,

CBCTOTCHHU, najgarllel TeHU

14

N3yuenue CBETOTEHU "
najarollel TeHW Ha MpUMEpe
¢uryp. Iloctpoenue ObICTPOroO
HckHu3a (PUTyphl B MEPCHEKTHBE,

nepegaya 00bEMa C MOMOIIBIO

Hpe3eHTaI_II/I$I pPE3yJIbTaTOB
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KapaHaia. TexHuka

[pUCOBaHMsI MapKepaMHu

15 |OcBoeHne HaBBIKOB paboOTHl B 1 3
[10 JUISt TPEXMEPHOTO
[IPOEKTUPOBAHUS (HAa BBHIOOp —
Rhinoceros 3D,  Autodesk
Fusion 360)

16 [3D-moxenupoBanue 6 1 5 [Tpe3eHTanmst pe3ynbTaToB

pa3pabaTeiBa€MOro ycTpoicTBa

17 |®oropeanucTuyuHas 3 1 2
BHU3yaJTU3aIUs 3D-monenmu.
Penmep (KeyShot, Autodesk
\/red)
Htor 34 11 23

Conep:kanue nmporpaMmmbl

Keiic 1. IIpoektupyem uneanbnoe VR-ycTponcTBO

B pamkax nepBoro keiica (34 4) oOydaromuecss HCCIEAYIOT CYIIECTBYIONINE
MOJIENT YCTPOMCTB BUPTYAJIbHOM peaTbHOCTH, BHIABIIAIOT KJIIOUEBHIE TApAMETPHI, a
3aTe€M BBITIOJIHSIOT IPOEKTHYIO 33724y
KOHCTPpYUPYIOT coOctBeHHOe VR-yctpoiictBo. OOyuarommecs wuccienyioT VR-
KOHTPOJUIEphl M 0000IIal0T BO3MOKHBIE TPHUHIIMITBI YIPABICHUS CHUCTEMaMHU
BUPTYaJbHON peanbHOCTU. CpaBHUBAIOT PA3JIMUHbBIE TUIIBI YIPABICHUS U AENAOT
BBIBOJIBI O TOM, YTO HEOOXOIMMO ISl «0OMaHa» MO3Ta M MOTPYKEHHS B JAPYrou
MUp.
OOyuaromuecss CMOTYT coOpaTh COOCTBEHHYH Mojenb VR-rapHUTypHI:
CIIPOEKTHPOBATh, CMOJEIHUPOBAaTh, BBIpE3aTh/pacmedataTh Ha 3D-mpunTepe
HY)KHBIE DJIEMEHTBI, a 3aTeM MPOTECTUPOBATH CAMOCTOATEIHHO pa3paboTaHHOE
YCTPOMCTBO.

Keiic 2. PazpabatsiBaem VR/AR-npunoxenus
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[locne ¢hopmHupoBaHKsS OCHOBHBIX MOHSATUNA BUPTYaJIbHON pEaIbHOCTH, MOJIYYECHHUS
HaBBIKOB paboTel ¢ VR-o0opynoBanuem B nepBoMm kelice (34 4), oOydaromuecs
MEPEXOAAT K PACCMOTPEHUIO MOHATUU JTOMOJHEHHOM M CMEIIAHHOM PEaIbHOCTH,
pa30uparoT X OCHOBHBIE OTIMYMS OT BUpTyalbHOU. Co3gatoT codctBeHHOE AR-
npuwiokenue (augmented reality — momnonHeHHas peanbfHOCTB), OoTpabaThIBas
HaBBIKM pa0OThl ¢ HEOOXOIUMBIM B JaJbHEUIIIEM MPOTPaMMHBIM OOECIICUCHHEM,
HaBBbIKU JU3aWH-TIPOCKTUPOBAHMS U TU3aTH-aHAIUTUKH.

OOyuaroiuecss HayyaTcs paboTaTh ¢ KPYMHEHIIMMU PEMO3UTOPUSIMU OeCIIaTHBIX
TPEXMEPHBIX MOJeNIel, CMOT'YT MUHUMAJIbHO aJAalTHPOBAaTh MOJAEINH, UMEIOIIHECS
B CBOOOJIHOM JIOCTYIIE, MTO/1 CBOM HY>K/bl. HaunHaeTcs 3HAKOMCTBO CO CTPYKTYpOM
uHTepdeiica nporpammbl st 3D-monenupoBanHus (0 YCMOTPEHHUIO HACTaBHUKA
— 3ds Max, Blender 3D, Maya), ocHOBHBIMH KOMaHIaMH. BBOASTCS MOHSATHS
«TOJUTOHATBHOCTBY U «TEKCTYpay.

KanpoBsie ycioBust peaau3aiuu NporpamMmmel

TpebGoBaHus K KaApOBBIM pecypcam:

YKOMIUIEKTOBAaHHOCTh ~ 00pa30BaTENbHOTO  YUPEXKICHHUS  TEeAaroruuecKuMH,
PYKOBOJSIIMMHU U UHBIMHU paOOTHUKAMU;

ypOBEHb KBAIU(PHUKAIMK TEAArOTMUECKUX, PYKOBOISIIMX U HMHBIX PaOOTHUKOB
00pa30BaTEIBLHOTO YUPEKICHUS;

HENPEPHIBHOCTH NMPO(HECCUOHATBHOTO PAa3BUTHUS MEJATOTUYECKUX U PYKOBOISIINX
pabOTHUKOB  00pa30BaTENbHOTO  YUPEXKJEHHUS, PEAIM3YIONIET0  OCHOBHYIO
o0pa3oBaTeIbHYIO IPOTPAMMY.

Komnerenuun  mnemarormyeckoro  paOOTHHMKa, peajJM3yIOIIEr0  OCHOBHYIO
00pa3oBaTeIbHYIO IPOTPAMMY:

o0ecneurBaTh yCIOBUS AJS YCIEUTHON AESTeNbHOCTH, TO3UTHB- HOM MOTHBAIIUH,
a TaK)K€ CaMOMOTHUBHUPOBAHUS 00yYarOLIUXCS;

OCYIIECTBIISITh CaMOCTOSITEIBHBIM IMOUCK M aHAJIW3 HMHQOPMAaLU{ C IMOMOILBIO
COBPEMEHHBIX HHPOPMALIMOHHO-TIOMCKOBBIX TEXHOJIOT U

BJIaJICHUE UHCTPYMEHTAMU IPOEKTHON JEATEIbHOCTH;

YMCHUC OpPraHHU30BbIBATH MW COIIPOBOXAATbH y‘-Ie6HO-I/ICCJ'IeI[OBaTeJ'IBCKYIO u
13



MPOEKTHYIO €SI TEIbHOCTh 00yYaroINXcs;

YMEHHUE UHTEPIPETUPOBATH PE3YJIbTAThl TOCTHKEHHUIN 00y4YaroInXcs;

0a30Bble HABBIKM pabOTHl B Mporpammax Mg TpEXMepHOro MoanupoBaHus (3ds
Max, Blender 3D, Maya u ap.); 6a30Bble HaBbIKH paOOThI B IPOrPAMMHBIX CpeIax
Mo pa3paboTKe MPUIIOKEHUNW € BUPTYaJbHOW M JIOMOJHEHHOW peaJbHOCTHIO

(Unity3D, Unreal Engine u ap.).

MarepuajbHO-TEXHUYECKHE YCJIOBHS peain3aluu MPorpaMMsbl

AnmapaTHoe U TEXHUYECKOE 00eCIIeUeHHeE:
Pabouee mecto obydaromierocs:
HOYTOYK: IPOM3BOIUTENLHOCTH Mpoiieccopa (1o tecty PassMark

CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000 exqunaui;, 006EM

ornepatuBHOM mamsTH: He MeHee 4 ['0; 00béM HakomuTens SSD/eMMC: He MeHee
128 I'6 (M1 COOTBETCTBYIOLIUH 1O XapaKTEPUCTUKAM MEPCOHATBHBIN KOMITBIOTED
C MOHHMTOPOM, KJIABUATYPOU U KOJOHKAMH);

MBIIIIb.

PaGouee MecTo HacTaBHUKA:

HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruuHas wiu
6onee HOBas Mojienb, rpaduueckuii npoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoru4nas wik 0oJjiece HOBas MOJICIb, 00BEM ONEpPaTHBHOM
namsTH: He MeHee 4 170, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 ninm 6osiee HoBast
MOJIeJb (MJIM COOTBETCTBYIOIINIA 110 XapaKTEPUCTHKAM MEPCOHAIBHBIA KOMITBIOTEP
C MOHHTOPOM, KJIABUATYPOU U KOJOHKAMH);

nuieM BuptyanbHo# peanbHocTH HTC Vive mnmm Vive Pro Full Kit

— 1 mT.; TMYHBIE MOOMJIBHBIC YCTPOWCTBA OOYYAIOIMIUXCS W/WIW HACTABHUKA C
orepannoHHou cuctemort Android,

MPE3EHTAIMOHHOE 000PYIOBAaHNE C BO3MOKHOCTBIO TTOAKITIOUCHUSI K KOMITBIOTEPY
— | KOMIIJIEKT;

GaunyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi J10CKa, COOTBETCTBYIOIIUM HaOOp
14


http://www.cpubenchmark.net/)

MUCbMEHHBIX MMPUHAIICKHOCTEN — | 1IT.;

enuHas cetb Wi-Fi.

[IporpammHuoe obecnieueHue:

oucHOe MporpaMMHOE 00eCIIEYEHHE;

MPOrpaMMHOE 0OecrieueHne sl TPEXMEPHOTO MOJETUPOBAHUS

(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya); mporpammHast
cpena uist pa3paboTKU MPUIIOKEHUH C BUPTYaIbHOUM U IOMOJIHEHHON PealbHOCThIO
(Unity 3D/Unreal Engine);

rpaduyecKuil pe1akTop Ha BRIOOP HACTAaBHUKA.

Pacxomnbie maTepuaibl:

Oymara A4 nyisi pUCOBaHUS U paclieyaTku — MUHUMYM | ymakoBka

200 nucToB;

Oymara A3 st pucOBaHUS — MUHUMYM IO 3 JINCTA HA OJIHOTO 00YyYaronierocs;
Ha0Op MPOCTHIX KapaHAalle — M0 KOJUYECTBY 00yUaIOUXCs;

Ha0O0p YEPHBIX MIAPUKOBBIX PYUEK — IO KOJIMYECTBY 00yUaIONTNUXCS;

ke [IBA — 2 mit.;

KJIeH-KapaHaail — 0 KOJIMYECTBY 00y4arouuxcs;

CKOTY TIPO3PavHbIN/MATOBBIA — 2 IIT.;

CKOTY JIByCTOPOHHUN — 2 MIT.;

KapToH/TodpoKapToH 11 MakeThupoBaHuss — 1200*800 mMm, 1Mo olHOMY JIMCTY Ha
JBYX 00 yYaroOmnuXxcs;

HOK MAaKETHBIA — I10 KOJIMYECTBY 00YyJarOnuxcs;

JIE3BHSA JJI9 HOKAa CMEHHBIE 18 MM — 2 1IT.;

HOKHHIIBI — TI0 KOJIMYECTBY OO0 YJaIOIINXCS;

KOBPHK JIJISl PE3KH KapTOHA — IO KOJIMYECTBY O0YJAFOIINXCS;

JUH3BI 25 MM uiu 34 MM — KOMIUIEKT, IO KOJIUYECTBY O0YyYarolnXcs;

nonoiaHuTeabHO0 — PLA-mnactuk 1,75 REC HeCKOIBKUX IIBETOB.
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DIIEKTPOHHBIE PECYPCHI:

1.

2
3
4,
5. https://geektimes.ru.

http://holographica.space.

. http://bevirtual.ru.

. https://vrgeek.ru.

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