YTBEPKJIAIO ~
Hupexrop MBOV «Kansiporapekas

COI??(/ (/r Bykaes B.X.

/
or «29» 07 2021r

«Pazpaborka npniaokeHHH BHPTYAJIbLHOM H
AONOJTHEeHHOMH peaabnocTH 3D-monennpoBanue

H NporpaMMHpPOBaHHe
6 knace TEXHOJIOI'UA

Yyurens: Abakapos A.B.
Llenesas ayauropus: 6 knacc Cpok peanusauuu: 1 roa
Konunuecrso uacos: 68

Paspaborano ®I'AY «Doua HOBBIX GopM pazBuTHS
obpasoBanus», r.Mocksa, 2020r.



Ypok TexHonoruu

Paspabomka
VR \AR-npunoxceruli




“ Pomna vorx Gops
PaimeTen oBpaIOEEHN

FYETINTE TVPRN

TOUKA \!pocm

YK
BBK

O6Leobpa3oBaTeibHasA 06LLEpa3BMBalOLLAA NMPOrpaMMa TEXHUYECKOM Hanpas-
JIEHHOCTH

«Pa3paboTka NpuNoXKeHUn BUPTYanbHOW M AOMOJIHEHHOI peasibHOCTH:
3D-moaenupoBaHMe W nporpamMuMpoBaHue»

AsTop: Ky3HeuoBa U.A.

Llenesas ayantopus: obyvatowmecs 6 Knacca
Cpok peanusauuu: 68 yacoB

ISBN (c) PHOPO 2019

B nocobum 1cnonb3oBaHbl Matepuasbl M3 OTKPbITbIX
UCTOYHUKOB Ce€TU MHTEpHeT. MOCKONbKY MCTOYHM-
KM, pasmeLlarolume y ceba nHbopmaumio, Janeko He
BCerja ABNATCA 06/1a4aTeNsMM aBTOPCKMX MpaB,
NPOCHM aBTOPOB MCMOJ/Ib30BaHHbIX HAMWM MaTepua-
JIOB OTK/IMKHYTBCA, M Mbl PAa3MECTUM YyKa3aHMe Ha UX
aBTOPCTBO.

CO0pHMK NpeaHa3HaYeH MCKJIIOYAUTENIbHO ANA He-
KOMMEPYECKOr0 UCNO/Ib30BaHUA.



OenasneHue

l.
MosacHUTeNbHadA 3anucka 4
Il.

TemaTnyeckoe nnaHuposaHue 12
I"l.

CozepkaHue TeM nporpamMmmbl 14
V.
MaTepuanbHO-TEXHMYECKME YCNOBUSA
peanu3auuu nporpammbl 16
VI.

NepeyeHb peKoOMeHAYeMbIX UCTOYHMKOB

18



. [loacHUMenbHAA 30NuUcKa

AKTyalbHOCTb: BUpPTYyalbHas M JIONOJHEHHAs pPEaTbHOCTH — 0CO- Oble
TEXHOJIOTUYECKUE HANpPAaBJIEHHs, TECHO CBS3aHHbIE C JPYIMMH. OTH
TEXHOJIOTMM BKJIIOYEHbI B CIMCOK KIIOYEBBIX M OKa3bIBAlOT CYy-
IIECTBEHHOE BJIMSHUE Ha pa3BUTHE PHIHKOB. [IpakTuuecku Juis ka-K1a0i
HEPCIEKTUBHOM MO3ULMK OyAyLIero KpaiiHe MOJIe3Hbl OyayT 3HaHUS M3
obmactu  3D-mozmenupoBaHMs, OCHOB  NPOrpaMMHpOBa-  HUS,
KOMITbIOTEPHOT'0 3pEHHUS U T. II.

CoriiacHO MHOTOYHMCJIEHHbIM HccjefoBaHusAM, VR/AR-pbIHOK
pa3sBHBaeTCsl IO SKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOUMbI
KOMIIETEHTHbIE CHIELIAIHCTBHI.

B xone mpakTuyeckux 3aHATHHA MO MPOTrpaMMe BBOAHOTO MOJIY- JIs
oOydaronyecsi MO3HAKOMSTCS C  BHUPTYalbHOM, JIONMOJHEHHOM U
CMEIIaHHOW PEaJbHOCTSAMHU, MOWMYT UX OCOOEHHOCTH M BO3MOXK-
HOCTH, BBISBAT BO3MOKHBIE CIIOCOOBI IPMMEHEHHS, a TAKXE ONpe- AT
HauOosee HHTEPECHbIC HANpPaBICHUs IS JalbHEHIIEro yriayOneHus,
HapajuleNbHO Pa3BHUBas HABBIKU JM3alH-MBIIUIEHUS, AU3aliH-aHAIM3a U
CIOCOOHOCTh CO3J]aBaTh HOBOE U BOCTPEeOO-BaHHOE.

CuHeprusi METOJOB M TEXHOJIOTHH, MCIOJIb3yeMbIX B HalpaB-
neHnn «Pa3paboTka NPWIOKEHUA BHUPTYyaJbHOW U JIOTIOJHEHHOU
pEATbHOCTHY, [JAaCT OO0yyarolleMycsi YHUKaJIbHbIE METaIlpeIMETHbIE
KOMIIETEHIMH, KOTOpble OYAyT I0JIe3HBI B cepe MPOEKTUPOBa- HUS,
MOJICTMPOBAHUS OOBEKTOB M INPOLECCOB, pa3pabOTKU MPHUIIO- KEHUH U
Ap.

[Iporpamma 1aér HEOOXOAMMBbIE KOMIETEHLMH JUId JalbHeiIe- To
yriIyOJ€HHOTO OCBOEHMS JAM3alHEPCKUX HAaBBIKOB U METOJUK
npoekTHpoBaHus. OCHOBHBIMU HANpaBJICHUAMH B HW3Y4YEHMH TeX-
HOJIOTUI BUPTYalbHOM M JOMOJHEHHOM pEalbHOCTH, C KOTOPBIMH
MO3HAKOMATCSL 00ydYarolyecs B paMKax MOAYJs, CTaHYT HadalbHbIE
3HaHUS O pa3pabOTKe NPUIOKEHUH A Pa3IUYHBIX YCTPONCTB,
OCHOBBI KOMIIBIOTEPHOTO 3peHHs, 0a30oBble MOHATHA 3D-Mopenu-
pOoBaHUs.

UYepe3s 3HAKOMCTBO C TEXHOJIOTHUSIMH CO3/IaHUSI COOCTBEHHBIX



YCTPOICTB M pa3pabOTKu NPHIOKEHUH OyAyT pa3BUBATHCS HCCIe-
J0BATENIbCKHE, NHKEHEPHbIE U IIPOCKTHBIC KOMIICTECHIIUH.

OcBoeHuE 3TUX TEXHOJOTUWH MOJpa3yMeBaeT IOJIydEHUE psia
0a30BBIX KOMIICTEHIMH, BIAJCHUE KOTOPHIMUA KPHTHYECKH HE00-
XOAUMO JTFO0OMY CHENHAIMCTY Ha KOHKYPEHTHOM pBIHKE TpyJa B
STEAM-npodeccusix.

LHens mporpammsei: QopmupoBanue yHukanbHbix Hard- u Soft-kom-
nereHui mo pabore ¢ VR/AR-texHONorusmMu uepes MCHoib30Ba- HHUE
KEHC-TEXHOJIOT M.

3anaun nporpaMmbl:

Oo0yuarwomue:

* 00bACHUTH 0a30Bble MOHATUS CQepbl Pa3pabOTKU MPUIOKEHUH
BUPTYaJIbHOW U JIOTIOJTHEHHOW PEaIbHOCTH: KIIFOUEBbIE 0COOEH- HOCTU
TEXHOJIOTUM W MX pa3lIuyus MeXAy co0oil, maHopamHoe GOTO U
BUJICO, TPEKUHI pealbHbIX O0BEKTOB, MHTEp(eiic, MOJu- TOHAIbHOE
MO/ICJTUPOBAHME;

* copMUpPOBaTh HABBIKM BBINOJHEHHS TEXHOJOTMYECKOH LEmnod- KH
pa3paboOTKK TPWIOKEHWHA JUIsi MOOWIBHBIX  YCTPOMCTB  W/WIHN
HEPCOHATBHBIX KOMIBIOTEPOB C HCHOJb30BAHMEM CIIELUATBHBIX
HPOIrPaMMHBIX CPE;

* copmupoBaTth 0a30Bble HaBbIKM PabOTHl B IporpaMmax Juisi pas-
paOOTKM MPUIOKEHUH C BHUPTYaJbHOW U JIONOJHEHHOM pealib-
HOCTBIO;

* chopmupoBaTh 0a30Bble HaBBIKM pabOThHl B Mporpammax ajis
TPEXMEPHOI0 MOJIETIUPOBAHMS;

* Hay4YuTb HCIOJIB30BaTh M aJaNTUPOBaTh TPEXMEPHBIE MO/ENH,
HaxoJLIMECs B OTKPBITOM J0CTYIIE, U151 33/1a4 Kelica;

* copmupoBaTh 0a30Bble HABBIKM PabOTHI B IporpaMmax Juisi pas-
paboTku rpaduueckux UHTEpdecos;

* IPUBUTH HABBIKUM TNPOEKTHOW MAEATENIbHOCTH, B TOM YHUCIE HC-
OJIb30BaHNE HHCTPYMEHTOB IUIAHUPOBAHUSL.

Pa3BuBarmmue:
* Ha MPOTSHKEHHU BCEX 3aHATHH GopmupoBaTh 4K-kxommeTeHmuu



(KpUTHUYECKOE MBIILUIEHHUE, KPEaTUBHOE MBIILIEHHE, KOMMYHHKA-1{HS,
Kooreparusi);

CI0COOCTBOBATh PACHIMPEHHIO CIIOBAPHOTO 3ariaca;
CIIOCOOCTBOBATh PA3BUTHIO MAMSTH, BHUMAHUS, TEXHUIECKOTO
MBIIIUICHHS, ©300PETaTeTbHOCTH;

CIIOCOOCTBOBATh PA3BUTHIO ATOPUTMUYECKOTO MBIIIICHHS;
C1oco0CcTBOBATH (POPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HA-HUSIM;
Croco0CTBOBATh (DOPMUPOBAHUIO YMEHHS MPAKTUYECKOTO MpPH-
MEHEHUSI TTOJTYICHHBIX 3HAHUIA;

copmupoBaTh YMEHUE (OPMYITHPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHCHMUE;

copMHPOBATH YMEHHUE BBICTYIIATh MyOJIHIHO C JOKJIAIAMH, ITpe-
3EHTALUSIMHU U T. 11.

BocnurartenabHbie:

BOCIIMTHIBATh AKKYPATHOCTh ¥ JUCIMIUIMHAPOBAHHOCTH TIPH BBI-
TIOJTHEHUH PaOOTHI;

CIOCOOCTBOBaTh  (DOPMHUPOBAHHIO TIOJOXKUTEILHOM MOTHBALMK K
TPYJOBOH A€ATEIbHOCTH;

CIoCOOCTBOBaTh (DOPMUPOBAHUIO OTBITA COBMECTHOTO WM WHJM-
BHIyaJIbHOT'O TBOPUYECTBA MPH BHITIOJIHEHUH KOMaH/IHBIX 3a/1a-HHM;
BOCITUTHIBATH TPY/IOIIO0HE, YBOKEHUE K TPYLY;

(bopMHpOBaTh YYBCTBO KOJUIEKTUBH3MA U B3aUMOIIOMOIITH;
BOCITUTHIBATH YYBCTBO MAaTPUOTU3MA, TPAKIAHCTBEHHOCTH, TOP- TOCTH
3a 1ocTxkeHus: oteuectBeHHol U T-oTpacu.

ITporno3upyembie pe3yJabTaThl H CIOCOOBI HX MPOBEPKH

JIn4HocTHBIE pe3yabTaThl:

KPUTHYCCKOC OTHOIICHUC K I/IH(1)OpMaI_II/II/I n I/136I/IpaTeJ'IBHOCTBeé
BOCIIpHUATHSA,

OCMBICJICHH€ MOTHBOB CBOMX ACHCTBUI IIpU BBITIOJIHCHUH 38.):[8.'HI/II\/’I;
Ppa3BUTHC J'II-O603H&T6J'IBHOCTI/I, COO6p33I/ITeJ'ILHOCTI/I IIpU BBITIOJI-
HCHUU pa3HOO6pa3HLIX 3aJlaHui HpO6HeMHOFO " 3BpUCTHUYC-



CKOT'0 Xapakrepa,

* pa3sBUTUE BHUMATEILHOCTH, HACTOMYUBOCTH, LIEJICYCTPEMIIEH-HOCTH,
YMEHMS [IPEOI0JIEBATE TPYAHOCTH;

* pa3sBUTHUE CAMOCTOSATEIBHOCTHU CYKJCHUM, HE3aBUCUMOCTH 1 He-
CTaH/IaPTHOCTH MBIILUICHHUS;

* OCBOCHHE CONMATBbHBIX HOPM, TIPABHJI ITOBEICHHS, pOJIeH U popm
COLIMAJILHOM H3HU B TPYyIIIax U COOOIIECTBAX;

* (opMupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEe-HUH U
COTPYJHUYECTBE C IPYTUMH 00YHAIOIIUMHUCS.

MeranpeameTHble pe3yJabTaThI:
PerynaruBHble yHUBEpCaibHble yueOHbIE IEHCTBUS:

* yME€HHE MPUHUMATh U COXPAHATh yueOHYI0 3a/1auy;

* yMEHHE TJIaHUPOBATh IOCNIEA0BATENHHOCTh IIAr0OB AITOPUTMAIS
JOCTHKEHUS 11eJH;

* yYMEHHE CTaBUTh 1IeJb (CO3/1aHue TBOPUECKOM pabOThI), MIaHU-
POBATh JOCTUKEHHE TOH LIeIH;

* YMEHHE OCYIIECTBIIATh HTOTOBBIM U NOIIArOBbIH KOHTPOJIB 10 pe-
3yJIbTaTy;

* CHOCOOHOCTb aJIEKBaTHO BOCIIPUHUMATH OLICHKY HACTaBHUKA U
JPYTHX 00YYarOITHXCS;

* YMEHHE pa3InyaTh cocol U pe3ynbTaT AeicTBus;

* YMEHHE BHOCHUTb KOPPEKTHBBI B IEHCTBUS B Cllyyae pacxoxie- HUsl
pe3yJibTaTa pelleHHs 33/laul Ha OCHOBE €€ OLIEHKU U y4€Taxapakrepa
CHIEJIaHHBIX OLINOOK;

* YMEHHE B COTPYAHUYECTBE CTABUTH HOBbIE YueOHbIE 3a/1auH;

* CIIOCOOHOCTh MPOSBIATH MO3HABATEIbHYIO MHHUIMATHBY B yueO- HOM
COTPY/IHUYECTBE;

* YMEHHME OCBauBaTh CIOCOObI pEHIeHUs NpoOJIeM TBOPUYECKOIO
XapakTepa B )KM3HEHHBIX CUTYalUsIX;

* YMEHHE OILIEHMBATh MOJIYYaIOUIUNACS TBOPYECKUM MNPOLYKT M CO-
OTHOCHUTh €r0 C W3HAYaJIbHBIM 3aMBICJIOM, BBINONHATH MO HEOOXO-
JAUMOCTH KOPPEKIIMHU JTM00 MPOIYKTa, TMO0 3aMbIcIa.

ITo3HaBaTeabHBIE YHUBCPCAJIbHBIC y‘{e6HHe JIeHCTBHUS:
* YMCHHUE OCYHIECTBIATL ITOMCK I/IH(I)OpMaI_IHI/I B HWHAUBHUAYAJIbHBIX



MH(POPMALIMOHHBIX apXUBax oOOydaromerocs, MHPOPMAMOHHOW cpene
00pa3oBaTeNbHOTO  YUPeXKACHUA,  (edepalbHbIX  XpaHWIH-  IIax
MH(POPMALIMOHHBIX 00Pa30BaTENBHBIX PECYPCOB;

YMEHHE WCIOJIb30BaTh CPEACTBA HMH(POPMANUOHHBIX M KOMMYHH-
KaIlMOHHBIX TEXHOJOTUHA ISl PEHICHWS KOMMYHHMKATHBHBIX, TI0-
3HABATEIHHBIX ¥ TBOPUCCKUX 33]1a4;

YMEHHE OPUCHTHPOBATHLCS B PA3HOOOPA3HH CIIOCOOOB PEIICHHS 33]1a4;
YMEHHE OCYIICCTBIISTh aHAIM3 OOBEKTOB C BBIJCJICHUEM CYIIe-
CTBEHHBIX U HECYIIIECTBEHHBIX TIPH3HAKOB;

YMEHHE TPOBOJWUTH CpPaBHEHHE, KJIACCU(PHUKAIMIO 10 3aJaHHBIM
KPUTEPHUSIM;

YMEHHE CTPOUTH JIOTHIECKHE PACcCYkJICHUS B (JOpMe CBSA3U MPO- CTHIX
CYXJIeHUu! 00 00BEKTE;

YMEHHE YCTaHABJINBATh AHAIOTHH, IPUIUHHO-CIIC/ICTBEHHBIE CBSI3H;
YMEHHE MOJICTUPOBATh, MPEe0OPa30BBIBATh OOBEKT M3 UyBCTBEH- HOM
(GOpMBI B MOJIEINb, TJIC BBIICICHBI CYIIECTBCHHBIC XapPaKTe- PUCTUKH
oObekTa  (MPOCTpaHCTBEHHO-Tpaduyeckas  WIM  3HAKO-  BO-
CUMBOJIMYECKas);

YMEHHE CHHTE3UPOBATh, COCTABJIATH LIE0€ U3 YacTel, B TOM UHUCIIe
CaMOCTOSITEIFHO JIOCTpauBaTh C BOCIOJHEHHEM HEAOCTa- IOUIMX
KOMITOHEHTOB.

KoMMyHHMKaTHBHBIC YHUBEPCATbHBIC YUeOHbBIC TCHCTBUS:

yYMEHHE apryMEHTHPOBATh CBOIO TOUYKY 3PEHHs Ha BBIOOP OCHO- BaHHI
W KPUTEPUEB TIPH BBIACIICHUU IIPU3HAKOB, CPAaBHCHUU U
KJIacCU(HUKAIUN O0BEKTOB;

YMEHHE BBICIYIIUBATh COOCCETHUKA U BECTH JHAJIOT;

CIOCOOHOCTh TIPU3HABATh BO3MOXKHOCTH CYIIECTBOBAaHHS pa3-
JIMYHBIX TOYCK 3PEHHMS U IPABO KaXI0T0 HMETh CBOIO;

yMEHHE TUIAHUPOBaTh y4eOHOE COTPYAHMYECTBO C HACTABHUKOM U
APYTUMH 00YYAIOIIUMUCS: OTPEAETSATh LelH, (YHKIMN y4acT- HUKOB,
CII0COOBI B3aUMOIEHCTBU;

YMEHHME OCYILECTBIATh IOCTAHOBKY BOIPOCOB: HHHUIIMATUBHOE
COTPYJIHUUECTBO B MTOMCKE u cbope uH(pOpMaIuy;



yMEHHE pas3pemiaTb KOH(IMKTH:  BBIBICHHE, WACHTH(HUKAINSL
npo0IIeMBbl, TIOUCK U OLICHKA abTEPHATUBHBIX CIIOCOOOB pa3pe- MeHUs
KOH(IMKTA, TPUHATHE PEIICHHUS U eTO Peaan3alus;

YMEHHE C JIOCTaTOYHOW IIOJIHOTOM M TOYHOCTBIO BBIPAXKaThb CBOM
MBICJIM B COOTBETCTBHH C 3a/1a4aMU U YCIIOBUSIMU KOMMYHMKa-11H;
BJIaICHHE MOHOJIOTHYECKON U JUAJIOTHYECKOM (popMaMu peun.

[IpeameTHble pe3yabTaThl
B pesynbrare ocBOoeHMs IPOrpaMMbl 00yUarOIIUecs J0JKHBI
3HATh:
KJIFOUEBBIE OCOOEHHOCTH TEXHOJIOTHI BUPTYyaJIbHOW U JIOTIOJI-
HEHHOM peaNbHOCTH;
MIPUHITUTIBI paOOTHI TPHIIOKEHUH C BUPTYAJIbHOU U JIOTIOTHEH-HOU
PEaNbHOCTHIO;
nepeueHb COBPEMEHHBIX YCTPOMCTB, UCTIONB3YEMBIX [T PAOOTHIC
TEXHOJIOTHSAMHU, U UX MIPEHA3HAUCHHE;
OCHOBHOM (h)yHKIIMOHAJI TPOTPaMM JIJ1s1 TPEXMEPHOTO MOJEIH-
pOBaHMUS;
MPUHIHITBL U CIOCOOBI Pa3pabOTKH MPUIIOKEHUH ¢ BUPTYalbHONN
JIOMIOJTHEHHOM peaibHOCTHIO;
OCHOBHOM (DYHKITMOHAJ MPOTPAMMHBIX CPeJI IS pa3paboTKu
MPUIOKEHUN ¢ BUPTYaJIbHOU U JOTOJHEHHON PeabHOCTbHIO;
0COOEHHOCTH pa3paboTKu rpaduieckux nHTepdencos.
YMETb:
HACTpauBaTh U 3aIyCKaTh IIJIEM BUPTYaIbHOU PealbHOCTH;
yCTaHABIUBATh U TECTUPOBATH MPHUIIOKEHUS BUPTYaIbHOHU pe-
AJIbHOCTH;
CaMOCTOSITEIFHO COOMpATh OYKHU BUPTYaIbHOU PEabHOCTH;
bopMynHpoBaTh 3a/1a4y Ha MPOEKTUPOBAHHE UCXOJs U3 BBISB-
JICHHOM 1Tpo0JIEMBI;
YMETb MOJIb30BATHCS PA3TUYHBIMU METOJAMHU T€HEPAIUHU UJICH;
BBITIONHATh MPUMUTUBHBIE OIEpallMd B MporpamMmax JUisl TpEX-
MEpHOTO MOJIETTUPOBAHHUS;
BBITIONHATh MPUMUTHUBHBIC OTMEPAlMH B MPOTPAMMHBIX Cpelax Jilst
pa3pabOTKM TPHUIOKEHUH C BHPTYyaTbHOM ¥ JIOTOJHEHHOU
peanbHOCThIO;
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* KOMIIWJIMPOBATh NPUIOKEHHE I MOOWJIBHBIX YCTPOWCTB WIIU
NEPCOHAIBHBIX KOMIIBIOTEPOB M pa3MelllaTh €ro s CKauMBaHUS
I10JIb30BATEISIMU;

* paspabateiBath rpaduueckuii uarepderic (UX/UI);

* pa3pabatTbiBaTh Bce HEOOXOAMMBIE TpadHUECKUE 1 BHEOMAaTE-pUaIbl
ISl TIPE3EHTALMH TIPOEKTA,;

* MPEACTABIATH CBOU MPOEKT.

BIIAJIETh:

* OCHOBHOH TEpMMHOJIOTHEN B 00J1aCTH TEXHOJIOTUI BUPTYyalbHONU
JIOIIOJIHEHHOW peaIbHOCTH;

* 0a30BbIMU HaBBIKAMU TPEXMEPHOTO MOJIETUPOBAHUS;

* 0a30BbBIMU HaBbIKAMM pa3pabOTKU MPUIIOKEHUH C BUPTYalbHONM
JIOTIOJTHEHHOM pealbHOCTHIO;

* 3HAHMUSIMH IO MPUHIUIAM PabOTHI K 0COOEHHOCTSM YCTPOICTB
BUPTYaJIbHOMN U IOTIOJTHEHHON PEabHOCTH.

®opMbl MOBEIEHASI HTOTOB PeaN3annu001e00pa3oBaTENbLHOI
NPOrpaMMbl
[ToxBeneHre UTOTOB peanu3yeTcs B paMKax 3alluThl pe3ylbTa- TOB
BeinonHenus Keiica 1 u Ketica 2.

@opMbl 1eMOHCTPALMH Pe3yJbTATOB 00yYeHHS
[IpencraBnenue  pe3yabTaToB  0Opa30BaTENbHOW  AEATEIBHOCTU
npoaér B ¢opme MyONIMYHOW TPE3CHTAIlMM PENICHUH KEeHCOB KO-
MaHAaMH U TOCJTEIYIOIMX OTBETOB BBICTYMAIONIMX HA BONPOCHl HA-
CTaBHUKA U JIPYTUX KOMAH]I.

®opMbI THATHOCTHKH Pe3yJIbTATOB 00yYeHHs
becena, Tectuposanue, onpoc.

Conep#xanue nporpamMMsl Kypca
[Iporpamma mpenmnosaraeT MOCTENEHHOE PACIIMPEHHe 3HAHWM M uX
yriayOrneHne, a Takke mNOpuoOpeTeHne yMeHMH B 00JacTu mpo-
eKTHUPOBAHUS, KOHCTPYHPOBAHUS U H3TOTOBJIEHUS TBOPUYECKOTO
MPOIYKTA.
B ocHoBe o00pazoBaTenpHOrO Tpolecca JIEKUT MNPOSKTHBIA MOJ-






xon. OcHoBHas (opMa MOJAYM TEOPHUU — HMHTEPAKTUBHBIC JICKIUH U
nomaroBble  Mactep-kiaccel B rpymmax g0 10-15 uemosek. Ilpak-
TUYECKUE 3aJaHUS IUIAHUPYETCS BBIIOJHATH KaK WHIUBHAYalbHO U B
napax, TaKk ¥ B MajbIX TpyIImax. 3aHATUS OPOBOAITCS B BUJe Oeces,
CEMHHApOB, JIEKUMH: U1 HANIAAHOCTH IIOJABa€MOI0 MaTe- puaia
UCIIOJIB3YETCS  PA3NUYHBIA  MYJIBTUMEJUWHBIA ~ Marepual  —
NPE3EHTALH, BUICOPOJIMKH, IIPUIIOKEHU TIp.

Temamuueckoe nianuposanue

Ne Pa3znenst nporpammbl yuefHoro Kypea Beero
n/n . porp y P 4acoB
OdpazoBarenbHas yacTh
1 Keiic 1.
Ipoextupyem npeansbnoe VR-ycrpoiicTBo
11 3nakoMcTBo. Texnuka Ge3omacHoctr. BeogHoe 3ansTue («Co3nasait 2
' MHPBI»)
1.2 BBezieHne B TeXHOIOIUM BUPTYaJIbHON U OMOIHEHHOH PealbHOCTH
13 3HaKoMcTBO ¢ VR-TEXHOIOTHAMU HAa MHTEPAKTHBHONW BBOJHOMICKIINN 1
TecTupoBaHue ycTpOHCTBa, yCTaHOBKA NPUIIOKEHHUH, aHAIIN3 1
[PUHIMIIOB PaOOThI, BBIABICHHE KIIIOYEBBIX XapaKTEPUCTUK
BbIsBieHne MPUHIMIIOB PabOTHI lUIeMa BUPTYaJIbHONH PeaibHOCTH,TOUCK,
aHaJIM3 U CTPYKTYpHpoBaHue HHopMarmu o apyrux VR- ycrpoiicrax 2
Bbi00op MaTepuaa 1 KOHCTPYKLMH U1 COOCTBEHHOI TapHUTYPBI, 2
HOZATOTOBKA K COOPKE YCTpOicTBa
COopKa COOCTBEHHOH TapHUTYPbI, BbIpe3aHue HEOOXOANMBIXIeTaIeH 2
COopka COOCTBEHHO TapHUTYPbI, BbIpe3aHue HEOOXOANMBIXICTANICH, 2
I13aliH yCTpoOHCTBa
TectupoBanue 1 10pabOTKa MPOTOTUIA 2
PaboTa ¢ KapToii MOIBE30BATENBCKOTO OMBITA: BHIIBICHHE MPOOIIEM,C
KOTOPBIMHU MOYKHO CTOJKHYTHCS IIpU ucnonb3oBanuu VR. Dokycuposka 1
Ha OJIHOW U3 HUX
AHanu3 ¥ OlleHKa CYIIECTBYOWMX peteHuit npodnembl. MHdorpaduka mo 1
PpelIeHnsIM
[eneparmst uaeit A pemieHns STux npodneM. Onncanue HeCKOIbKUX
niel, SKCIPEecc-9CKU3bl. MUHH-TIPE3EHTAN UICH UBBIOOD Jy4IINX B 2
popaboTKy
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I/ISy‘{eHI/Ie TIOHATUSA TIEPCIICKTUBA», OKPYKHOCTU B IEPCIICKTUBE,
HITPUXOBKH, CBETOTCHU, Haua}omeﬁ TCHU

V3yueHue cBeTOTEHH | Maaomiei TeHn Ha npumepe guryp. [loctpoeHne
OBICTPOTO 3CKH3a GUTYPHI B IEPCIICKTHUBE, MIepeadyao0bEMa ¢ OMOIIBI0
Kapasjaa. TexHuka pucoBaHus MapKepamMu

(OcBoenme HaBBIKOB paboTs! B [1O 1t TpEXMEPHOTo MPOSKTHPOBAHHS
(na BeIOOp — Rhinoceros 3D, Autodesk Fusion360)

3D-mozenupoBanue pa3pabaThiBAEMOr0 YCTPOHCTBA

Dotopeanuctrunas Buzyausaius 3D-monemm. Pernep (KeyShot,
Autodesk Vred)

[MoxroroBka rpauuecKkux MaTepHaIOB IS TIPe3EHTANH TpoeKTa((poTo,
BHIe0, HHporpaduka). OCBOCHNE HABHIKOB BEPCTKH MPE3CHTALINH

[IpezncTaBienue NpoEKTOB mepe Apyrumu obydatommmucs. [lyOnnanas
HPEe3EHTALNS 1 3a1UTa TPOEKTOB

Keiic 2. PaspabareiBaeM VR/AR-npunosxeHns

BBoznHas HHTEpaKTUBHAS JEKIMS MO TEXHOJIOTUAM JOTOIHEHHOH 1
CMEIIAHHOH PealbHOCTH

TectupoBanue cymecTByomux AR-TIPHIIOKEHNH, OnpeeeHne
[PUHIMIIOB PaOOThI TEXHOJIOTHH

BbisiBiieHre IpOOJIEMHO# CHTYyalkH, B KoTopoii omoriio 0s1 VR/AR-
TPHIOKEHHE, UCTIONB3YsT METOBI AU3aiH-MBIIUICHHS

AHanu3 1 oLeHKa CYIIECTBYIOMX PELIeHNH pobaeMbl. [eHeparus
coOCTBEHHBIX Hjieil. Pa3paboTka cueHapust IpUiIoKeHuUs

Pazpabotka crueHapus mpUIOKEeHHs: MEXaHHKa B3aUMOJICHCTBHS,
(yHKIMOHAI, IPUMEPHBIHA BUA HHTEpdeiica

MuHu-npe3eHTaluy uaeit u ux 1opaboTka 1Mo 00paTHOH CBS3H

[MocienoBaTenbHOE U3yYEHHE BO3MOKHOCTEH Cpeibl pa3paboTKu
VR/AR-nipunoxenuii

Paspa6orka VR/AR-npuiioxkeHust B COOTBETCTBUM CO CIIEHAPHEM

CGop 00paTHOI CBSA3M OT MOTCHIMAIBHBIX [0JIb30BATENICHIPHIOKEHNS

JlopaboTKa MPUIIOKEHH S, YIUTBIBAsE OOPATHYIO CBSA3b MOJIB30BATEIS

BrisBrenune kimodueBbix TpeboBanuit k paspadbotke GUI —
rpadudeckux HHTep(HeHCcoB MPUITOKEHII

Pazpabotka untepdeiica mpunoxeHns — Iu3aifHa U CTPYKTYPbI

[MoxnroroBka rpaguyueckix MaTepHaIoB I MPE3eHTANH poeKkTa((oTo,
BHZIe0, nHporpaduka). OCBOCHNE HABBIKOB BEPCTKH MPE3CHTALINH

12




[IpencraBnenue mpoekToB mepe ] ApyruMu o0ydaronmmucs. [ TyOmranas
[PEe3EHTALNS U 3a1UTa IIPOCKTOB

Bcero uacos

68

Pazpabomka VR\AR-npunoxeHuli 13




Il.  Codeporcanue mem npozpammol

Keiic 1. IIpoektupyem naeanbnoe VR-ycTpoiicTBo

B pamkax mepBoro keiica (34 4) oOyuarommecss WCCIEAYIOT CyIle-
CTBYIOIIIE MOJIETH YCTPOMCTB BHUPTYaIbHOH PEATbHOCTH, BBISBIS- FOT
KJTIOUEBBIC TAPAMETPHI, & 3aTEM BBITIOJHSIOT IPOCKTHYIO 3319y
— KOHCTpyHpyrT coOctBeHHOe VR-ycrpoiictBo. OOyuaromuecs
uccnenaytoT VR-KOHTpoiepsl B 0000IIal0T BO3MOKHBIEC TTPUHITH- ITHI
YIpaBICHUS CHCTEMaMH BHUPTYalIbHOH peambHOCTH. CpaBHH- BalOT
pa3IMYHBIC THIBI YOPAaBIEHHWS ¥ JETAal0T BHIBOJBI O TOM, 4YTO
HE00XO0IMMO U1 «00MaHa» MO3Tra U IOTPYKEHHs B IPyroi MUD.

OOyuaromuecss CMOTYT coOpaTh COOCTBEHHYIO Mojenb VR-rap-
HHUTYPBI: CIIPOEKTUPOBATh, CMOJEINPOBATh, BBIPE3aTh/pacneda- TaTh Ha
3D-npuHTEpe HY)KHBIE OJEMEHTBHI, a 3aTeM MPOTECTUPO- BaTh
CaMOCTOSITEIIFHO pa3padoTaHHOE YCTPOUCTBO.

Keiic 2. PaspadarsiBaem VR/AR-npuioxenus

[Tocne QopmMupoBaHuss OCHOBHBIX TIOHSATHUH BUPTYAIbHOU pe-
ATBHOCTH, TOJY4YEHUs] HABBHIKOB paboThl ¢ VR-o0opymoBaHuem B
nepBoM kedice (34 u), oOydaromuecs TMEPEeXOAAT K PacCMOTPEHUIO
MOHATHI JOTOJHEHHONW M CMENIAaHHOW pealbHOCTH, pa30UparoT uX
OCHOBHbIE OT/IHYUs OT BUpTyanbHOU. Co3garoT coOctBeHHOEe AR-
npuioxkenue (augmented reality — momosHEHHas peayb- HOCTH),
oTpabaTbiBasi HaBbIKM pabOThl ¢ HEOOXOAUMBIM B JalibHEH- IIeM
IpOrpaMMHBIM O0OECTIeUeHHEM, HABBIKM AW3AiH-IPOEKTHPO- BaHUS U
IU3aiiH-aHATTUTUKY.

OOyuaronuecss HaydaTtcss paboTaTh € KPYMHEHIIUMH PEHO3UTO-
pusMH  OeCIUIaTHBIX TPEXMEPHBIX MOJENEH, CMOTYT MHHUMAIbHO
a/IafTUPOBATh MOJEIH, UMEIOIINECs: B CBOOOIHOM JIOCTYIIE, MOJICBOU
Hyk1bl. HaunmHaercs 3HaKOMCTBO €O CTPYKTypoil uHTepdeii- ca
nporpaMmbl i 3D-MoaenupoBanus (M0 YCMOTPEHHIO HACTaB- HUKA —
3ds Max, Blender 3D, Maya), ocHOBHBEIMH KOMaHIaMH. BBo- asrcs
TOHSTHS «TIOJIUTOHAITBHOCTBY u TEKCTypay.



KajpoBbie yc;10BHSI peaqu3anuu NporpaMmbl
TpebGoBaHus K KaJJpOBBIM pecypcam:
YKOMIUICKTOBAHHOCTh ~ 00pa30BaTEILHOIO  YUPSXKICHUS  IEIaro-
T'MYCCKUMHU, PYKOBOAAIIUMU 1 MHBIMHA pa6OTHI/IKaMI/I;
YPOBCHb KBaJ’II/I(l)I/IKaHI/II/I NEAarorn4eCKrux, PpPyKOBOIAIIUX W HHBIX
pabOTHUKOB 00PA30BATEIBHOTO YUPEIKICHUS;
HETIPEPBIBHOCTh MPO(ECCHOHATBHOTO PAa3BUTHUS TIEArOrH4e- CKUX H
PYKOBOASAIINX paOOTHUKOB 00pa3oBAaTENBHOTO  yuypekiae-  HUf,
peaNn3yIoNIero OCHOBHYIO 00pa30BaTENbHYIO IPOrPaMMy.

KomMnerenuuy nenarorndyeckoro pabOTHHKA, PpeaM3yIOLIEro 0c-

HOBHYIO 00pa30BaTeIbHYO POrPaMMy:

o0ecrieunBaTh yCIOBUS Uil YCHEUTHON JESTeNbHOCTH, TTO3UTHB- HOU
MOTHBAIIUH, 2 TAKKE CAMOMOTHBUPOBAHHS 00YJAIOIINXCS;
OCYIIECTBIIATh CaMOCTOSATENBHBIM TOUCK W aHaIW3 WH(OpMAIUHU C
MIOMOIITHIO COBPEMEHHBIX MH(POPMAIIMOHHO-TIOMCKOBBIX TEXHO- JIOTHH;
BJIaJICHUE UHCTPYMEHTAMU NPOEKTHOM JEATEIbHOCTH;

YMEHHE OpraHW30BBIBATH M  COMPOBOXKIATH y4eOHO-HCCIIEI0Ba-
TEJBCKYIO M TIPOEKTHYIO JICATEIbHOCTh 00YYaIOIIHXCS;

YMEHUE HMHTEPIPETHPOBATh PE3yNbTaThl JIOCTIKEHHH 00yd4aro-
IIUXCS;

0a30BbIC HABBIKM pabOTHI B Mporpammax s TPEXMEPHOTO MoJe-
nuposanus (3ds Max, Blender 3D, Maya u ap.);

0a30BbIE HABBIKM Pa0OTHI B MPOrPAMMHBIX Cpelax IO pa3padoT- Ke
NPUJIOKEHUH € BUPTYAJIbHOM UM JIONMOJHEHHOW PEalbHOCTHIO
(Unity3D, Unreal Engine u ap.).



Mamepuanvho-mexnuueckue yciosus
peanuzayuu npocpammol

AnnapaTtHoe W TeXHHYeCKoe oDecTeyeHue:
+ Pabouee mecto oOydarormerocs:

HOYTOYK: IPOM3BOIUTEILHOCTS Tporieccopa (1o Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): re menee 2000
enuHUll; 00BEM omepatuBHOM mnamatu: He MeHee 4 [0; 00b- ém
Hakorutenss SSD/eMMC: He menee 128 I'0 (uiim cOOTBETCTBY- FOIIMIA
M0 XapaKTePUCTHUKAM IEePCOHATBHBIA KOMIIBIOTEP C MOHH- TOPOM,
KJIaBUATYPOIl U KOJIOHKaMH );

MBIIIIb.

*+ Pabouee MecTo HacTaBHHKA:

HoyTOYK: mporieccop Intel Core i5-4590/AMD FX 8350 — awna-
JoruyHas wid Oojiee HOBas MOJENb, Tpaduueckwii MpoIeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoru4Has uiu
Ooslee HOBasg Mojenb, 00BEM omnepaTHBHOW maMmsaATH: He MeHee 4 [0,
suaeoBsixoxq HDMI 1.4, DisplayPort 1.2 nnu 6os1ee HOBast MO-1€iThb (HUTH
COOTBETCTBYIOIIIUH IO XapaKTEPUCTHKAM TIEPCOHATb-HBII KOMIIBIOTEP
C MOHHTOPOM, KJIABUATYPOH U KOJIOHKAMH);

muieM BuptyansHoi peansrocT HTC Vive uu Vive Pro Full Kit
—1lmwr,;

JIMYHBIE MOOHITBHBIE YCTPOMCTBA O0YJAIOITMXCS W/HITH HACTaB-HUKA
¢ onepanronHoi cucremoi Android;

MPE3CHTAIMOHHOE 000PYI0BaHUE C BO3MOYKHOCTHIO TIOIKITFO-YEHHUS K
KOMIIBIOTEPY — 1 KOMILIEKT;

GuMImYapT ¢ KOMIDIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBET-
CTBYIONIMI HAOOP MUCHMEHHBIX PHHAICHKHOCTEH — 1 miT.;

emunHas cetb Wi-Fi.

[IporpammHoe obecneyenue:
* oducHoe mporpaMMHOe 00ecreyeHue;
* TIporpamMMHoe o0ecrieueHue it TPEXMEPHOTO MOJIETUPOBAHUS
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);


http://www.cpubenchmark.net/)

nporpammHas cpeja ANns pa3paboTKuM NPUIOKEHUI C BUPTYab-
HOM W oNOSIHEHHOM peanbHocTblo (Unity 3D/Unreal Engine);
rpadUyYeCcKMi peJakTop Ha BbIGOp HACTaBHMKA.

PacxopaHble MaTepuanbl:
bymara A4 ana pucoBaHMA U pacnevyaTtkm — MMHUMMYM 1 ynakoBKa
200 /mcToB;
bymara A3 4na pucoBaHUA — MUHMMYM NO 3 IMCTa Ha 04HOr 0 06-
yyarowerocs,
Habop NpPOCTbIX KapaHAallen — Mo KOIMYECTBY 06Y4YaLMXCS;
HabOop YEPHbIX LWAPMKOBbIX Py4eK — N0 KOJIMYECTBY 00yYatoLmX-
cA,
knen NBA — 2 wr;
KNen-KapaHall — no KOJIMYECTBY 06Yy4YaLMXCS;
CKOTY NpO3payHbli/MaTOBbIM — 2 WT.;
CKOTY ABYCTOPOHHMM — 2 WIT.;
KapTOH/roppoKapToOH ANnA MakeTupoBaHmMa — 1200*800 MM, no
OAHOMY JIUCTY Ha [iBYX 00yYaloLMXCA;
HOXX MaKETHbIM — N0 KONMYECTBY 06yYatOLMXCS;
Ne3BMA 4N HOXa CMeHHble 18 MM — 2 Wwr,;
HOXHWLbI — MO KONMYECTBY 06yYatoLMXCH;
KOBPMK ANA PE3KM KapTOHa — MO KOAMYECTBY 00yYaloLMXCA,;
NMH3bl 25 MM 1AM 34 MM — KOMIJIEKT, N0 KOIMYECTBY 06y4ato-
LMXCH,
gononHutenbHo — PLA-nnactuk 1,75 REC HeCKONbKMX LBETOB.
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[lepeyeHb peKOMEdeEMbIX UCMOYHUKO8

AapvaH LWoHeccu. Kak ctatb ansamHepoMm, He nNpojas AyLlly
Aabasony / Nutep.

KaHHa JluaTtka, Tum Oruneu. AyMam Kak ausamHep. Au-
3aMH-MblLWIEHUE ANa MeHeaxepoB / MaHH, MBaHoB U Depbep.
Marikn Axanga. Coxru cBoé noptdonmo! To, YeMy He yyat B
AM3aMHEPCKUX WKonax / Mutep.

®un Knusep. YeMy Bac He Hay4yaT B AM3amH-LIKoAe / Punon
Knaccuk.
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«Pa3paboTKa NpMI0KEHWUM BUPTYa/IbHOM M OMNOJIHEHHOW peasib-
HOCTK: 3D-MoAeNMpoBaHUe M NPOrpaMMMPOBaHME»
AsTop: Ky3HeuLoBa M.A.

C60pH MK MEeTOANYECKUX MaTEPHAIOB.

PepakumoHHas rpynna:

MapwuHa PakoBa, Makcum MHKUH, Cepren Epluos,
UpuHa Ky3Heuosa, AHTOH bbicTpoB, AHHa benoycosa,
Hukonan Ckmupaa (opopmneHue)
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