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[TosicHuTenbHAA 3amucka

AKTYaJIbHOCTB: BHUpTyalbHas M JONOJHEHHAs PEaJbHOCTH —
0co0ble TEXHOJOTMYECKHE HAIpPaBJICHUS, TECHO CBS3aHHBIE C JPYTHUMHU.
OTU TEXHOJIOTMM BKJIIOYEHbl B CIHMCOK KIIOUEBBIX U OKa3bIBAIOT
CYILLIECTBEHHOE BIIMSHUE HA pa3BUTUE PBIHKOB. [IpakTruecku 1uis Kaxaon
NEPCHIEKTUBHON MO3UIUKN OyIyIIero KpaifHe IMoyie3Hbl OyAyT 3HaHHS U3
o0nactu 3D-moaenupoBaHus, OCHOB IpOrpaMMUPOBaHMS,
KOMIIBIOTEPHOTO 3pEHUs U T. II.

B xone nmpakTthueckux 3aHATUN 1O MPOrpaMMe BBOJHOIO MOJYJIA
oOyJaromuecsi TO3HAKOMSTCS C  BHPTYalIbHOH, JIOTIOJHEHHOH U
CMEIIaHHOW PeallbHOCTSIMH, MOMMYT HUX OCOOCHHOCTH W BO3MOXKHOCTH,
BBISIBAT BO3MOXHBIE CIIOCOOBI IPUMEHEHMSI, a TAKXKE ONpeesT Hanboiiee
WHTEPECHbIE HAIpaBJICHUs AJI AalbHEHIIEero yriayOJieHus, HapaielbHo
pa3BuUBasi HaBBIKM JU3alH-MBILIUICHUS, AU3aliH-aHaIN3a U CIOCOOHOCTH
CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

[IporpamMma n1aér He0OXOAMMbIE KOMIETEHIMH /ISl JalbHEUIIEro
yriayONn€HHOTO  OCBOGHHUS  JU3AaWHEPCKHMX  HABBIKOB M METOIMK
npoekTupoBaHusi. OCHOBHBIMHM HalpaBJIE€HUSIMU B M3YyYEHHH TEXHOJIOTUN
BUPTYaJIbHOW M JIONOJHEHHOW PEAJbHOCTH, C KOTOPBIMU ITO3HAKOMATCS
oOyuaroluecss B paMKax MOJyJs, CTaHYT HadallbHble 3HAaHHUA O
pa3paboTKke NPWIOKEHUH JUIsl  pa3IM4yHBIX  YCTPOMCTB, OCHOBBI
KOMIIBIOTEPHOTO 3peHusi, 0a30Bble MoHATUS 3D-MoaenupoBaHusl.

UYepes 3HAKOMCTBO € TEXHOJIOTHSMHU CO3JIaHHsI COOCTBEHHBIX YCTPOMCTB

U pa3paboOTKu TPUIOKEHUH OyayT pa3BHBATHCS HCCIEI0BATEIbCKUE,
WHXEHEPHBIE U IPOEKTHBIE KOMIIETEHIIUH.

OcBoeHHME H3THX TEXHOJOTHH TMOApa3yMeBaeT IMOJIydeHUue psaa
0a30BBIX KOMIIETEHIMH, BJIaIeHHE KOTOPBIMU KPUTHUECKH HEOOXO0IUMO
M000MY CHENHMaTUCTy Ha KOHKYpPEHTHOM pbiHKe Tpyna B STEAM-
npodeccusx.

Heas mnporpammsl: ¢dopmupoBanue yHukamsHbix Hard- u  Soft-
komrieTeHui o padore ¢ VR/AR-TeXHOJIOTHUAME Yepe3 UCTIOTIh30BAHNE
KENC-TEXHOJIOTUM.

3agauu nporpaMmsI:
Oobyuaromue:



00BbsICHUTH 0a3oBble TOHATHUS cdepbl pa3pabOTKU  MPHIOKEHHUI
BUPTYaJIbHON M JIOTIOJIHEHHON PeaJIbHOCTH: KIIIOUEBbIE OCOOEHHOCTH
TEXHOJIOTUH U UX pa3Inuus MeXy co00i, maHopaMHOe (OTO U BUEO,
TPEKUHI  pealbHblX  OOBEKTOB,  MHTep(pelc,  IOIMIOHAIbHOE
MO/JICJINPOBAHHUE;

copMUpOBaTE HABBIKM BBIMOJHEHUS TEXHOJOTMYECKOM LETIOYKH
pa3paboTKN NPUIOKEHUH [ MOOWJIBHBIX YCTPOMCTB  W/WiM
IEPCOHANBHBIX ~ KOMIBIOTEPOB C  MCIOJIb30BAHHEM  CHELHUAIbHbBIX
IPOTrpaMMHBIX CPeJ;

copmupoBath 6a30BbIe HABBIKK PAOOTHI B TPOrpaMMax JjIs pa3- paboTKH
NPUIIOKEHUH ¢ BUPTYaJIbHOW U IOTIOJIHEHHON PeaibHOCThIO;
chopmupoBarh 0a30BbIe HABBIKM pabOTBl B TporpaMMax Jyist
TPEXMEPHOTO MOJICTTUPOBAHUS;

HAay4YuTh HUCIONB30BaTh M  AJANTHPOBATh TPEXMEPHbIE  MOJENH,
HaXOJAIINECS B OTKPBITOM JIOCTYIIC, TS 3a/1a4 Keca;

copmupoBath 6a30Bble HABBIKM PaOOTHI B TpOrpaMmax Ajs pa3- paboTKH
rpadu4IecKux HHTEPQEcoB;

IOPUBUTh HABBIKM IPOEKTHOW JEATENbHOCTH, B TOM 4YHCIE
UCIOJIb30BaHUE UHCTPYMEHTOB INIAHUPOBAHUS.

PazBuBarommue:

Ha IPOTSHKEHHUH BCeX 3aHATHI popmMupoBath 4K-komMrieTeHITuN
(KpUTHYECKOE MBIIUICHUE, KPEaTHBHOE MBINIICHUE, KOMMYHUKAIIWS,
Koomeparusi);

CHOCOOCTBOBATh PACIIMPEHHUIO CIIOBAPHOTO 3a11aca;

CHOCOOCTBOBAaTh PAa3BUTHIO TAaMSTH, BHUMAHHSA, TEXHUIECKOTO
MBIIUICHHS], U300peTaTeNbHOCTH;

CIOCOOCTBOBATH PA3BUTHIO AITOPUTMUYECKOTO MBIIIIICHUST;
CrocoOcTBOBATH (POPMUPOBAHUIO HHTEPECA K TEXHUUECCKUM 3HAHUSIM,
CrocoOCcTBOBATH (bopMUPOBaHHUIO YMEHUS MIPaKTUYECKOT O
NIPUMEHEHHUS TTOTYICHHBIX 3HAHU;

chopmupoBate  ymeHue  (HOpPMyNHpOBaTH,  APTYMEHTHPOBATH |
OTCTauBaTh CBOE MHCHMUC;

chopMHpOBaTE  YMEHHE BBICTyNaTh MYyOJIMYHO C  JOKJIAJaMH,
NPE3eHTANSMU H T.II.

BocnurareanHsbie:

BOCIIUTHIBATh  AKKypaTHOCTh M JUCHUIUIMHUPOBAHHOCTH  MPH
BBIITOJIHEHUH pabOTHI;



Cmoco0CTBOBAaTh  (DOPMUPOBAHUIO  TMOJOKUTEIBHOW MOTHUBAIUU K

TPYIOBOM JeATEIHHOCTH;

crocoOcTBOBaTh  ()OPMHUPOBAHHMIO  OMBITA  COBMECTHOTO  H

WHAWBUAYAJIbHOTO TBOPYECTBA IPU  BBIMIOJHECHHUH KOMAaHIHBIX

3aJaHUM;

BOCTIMTHIBATh TPYAOIIO0HE, yBOKEHUE K TPYLY;

(GhopMUPOBATH YYBCTBO KOJUICKTHBU3MA M B3aUMOITOMOIIIH;

BOCITUTBHIBATH YyBCTBO MATPHOTHU3MA, IPAXKIAHCTBEHHOCTH, TOPJIOCTH 32

JIOCTHKEeHUS oTedecTBeHHOM U T-oTpaciu.
IIporuo3upyembiepe3y/ibTaThl U CIIOCOOBI UX MPOBEPKHU

JINYHOCTHBIE pe3yjbTarbl:

KPUTHYECKOE OTHOIICHHWE K WH(pOpMAIMH M H30MPATEIbHOCTH €&
BOCIIPUSATHS;

OCMBICJICHIE MOTHBOB CBOUX ICHCTBUI ITPY BBITIOJIHEHU Y 33/1aHU;
pa3BUTHE JTI0003HATENBHOCTH, COOOPA3UTENBHOCTH HPH BHINOJIHEHUHU
pasHOOOpa3HbIX  3aJaHuil  NpPOOJIEMHOr0 M 3BPUCTUYECKOIO
XapakTepa;

pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, LEICYCTPEMIEHHOCTH,
YMEHUS NIPEOA0IIEBATh TPYIHOCTH;

pasBUTHE  CAMOCTOSATEIBHOCTH  CYKACHHUM,  HE3aBHCUMOCTH U
HECTAH/IAPTHOCTH MBIIILJICHNUS;

OCBOEHME COLIMAIbHBIX HOpPM, IpPaBWJ TIOBEJCHUs, poiedl u ¢opm
COLIMAJIHOM KU3HU B TPYIIax U cOOOIIecTBax;

(dopMHpoBaHHE KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIIEHHH U
COTPYIHHYECTBE C JPYTUMHU 00YHaAIOIUMHCS.

MeTal’[pe}lMeTHble pe3yJjbTarbl:

PerynsTuBHbIC yHUBEpCaIbHbIC yUeOHbBIE NEWCTBUS:

yYMEHHE IPUHUMATh i COXPAHATh yU4EOHYIO 3a/1a9y;

yYMEHHE I[UIAHHPOBATh MOCIENOBATEIbHOCTh IIATOB AaJTOPUTMA JIS
IOCTHOKEHHUS 1IETIH;

YMEHHE CTaBHUTH IIeJIb (CO37aHKe TBOPUYECKON pabOThI), TUIAHUPOBATH
MOCTH)KEHHUE DTOMIIEIIH;

YMEHHE OCYIIECTBISATh WTOTOBBIA M TIOMIATOBBIA  KOHTPOJb  TIO
pe3yibTary;

CIOCOOHOCTH aJICKBATHO BOCITPHHUMATD OIICHKY HACTABHHUKA U IPYTHX
00ydJaromuxcs;

YMEHHE pa3IndaTh CIIOCO0 M pe3yJIbTaT JCHCTBHS,



* YMEHHME BHOCUTb KOPPEKTHBBI B JECHCTBUSA B CIIydae pPacXOXkICHUS
pe3yJipTaTa peleHus 3aaul Ha OCHOBE €€ OLIEHKU U yu€Ta Xapakrepa
CIeNIaHHBIX OIINOO0K;

* yMEHHE B COTPYIHUYECTBE CTABUTH HOBbIE yUeOHbBIC 3a/1a4H;

* CMOCOOHOCTh TPOSIBIIATH MO3HABATENbHYIO WHHUIMATHBY B yueO- HOM
COTPYJIHUYECTBE;

* YyMEHHME OCBaWBaTh CIIOCOOBI pElIEHUS MPoOJIEeM TBOPYECKOTO
XapakTepa B )KU3HEHHbBIX CUTYaLIUX;

* YyMEHHME OLIEHHWBATh TMOJYYalOUIUICs TBOPYECKUH MPOAYKT U
COOTHOCUTb €r0 C H3HAYaJbHBIM  3aMBICIIOM, BBIIOJHATH IO
HE00X0IMMOCTH KOPPEKIMH TUO0 MPOAYKTa, TNOO 3aMbICIIA.

Ilo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS:
» yMEHHUE OCYIICCTBIISTh MOUCK WHPOPMALIUY B HHIUBUIYATbHBIX
» WHOOPMAIMOHHBIX apXuBax OOydYaromerocs, HWH(OOPMAIMOHHOK
cpene 00pa3oBaTENbHOTO YUPESKACHUS, (edepaibHbIX XpaHHIUIIAX
MH(OPMALIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;
» yMeHue UCTIOJIb30BATh cpexacrtsa MH(POPMAMOHHBIX "
KOMMYHHMKAITMOHHBIX TEXHOJOTHHA JUIS PEIIeHHs KOMMYHUKATHBHBIX,
MO3HABATENBHBIX  TBOPYECKHX 337134,
» YMEHHE OpHEHTHPOBAaThCA B Pa3HOOOpa3HM CHOCOOOB pEIICHUS
3ajad;
» YMEHHE OCYIICCTBISATh aHalu3 OOBEKTOB C  BBIJICIICHHEM
CYIIECTBEHHBIX M HECYI[ECTBEHHBIX MPHU3HAKOB;
» yMEHHE MpPOBOJIUTH CpaBHEHHUE, KIACCU(PUKAIMIO I10 33JaHHBIM
KPUTEPUSIM;
» yMEHHUE CTPOWTH JIOTUIECKHE PACCYXICHUS B ()OPME CBSI3U TPOCTHIX
CyXIeHHI 00 00BbEKTE;
» yMEHHUE YCTaHABJIHMBATh aHAJIOTHH, IPUIHMHHO-CIICICTBEHHBIE CBSI3H;
» yMEHHE MOJICITUPOBATh, MPeoOPa30BBIBATE OOBEKT M3 YyBCTBEH- HOM
¢opMBl B MOJIeNb, TJI€ BBIIEIEHBI CYIIECTBEHHBIE XapaKTEPUCTHKH
o0BbeKTa (mpocTpaHcTBEeHHO-Tpaduueckas WIIn 3HaKOBO-
CHUMBOJIMYECKast);
» yMEHHUE CHHTE3MPOBATh, COCTABISITH IEJIOC M3 YaCTei, B TOM YHCIe
CaMOCTOSITENIHO ~ JIOCTpauBaTh C  BOCIOJHEHHEM  HEIOCTAIOIUX
KOMITOHEHTOB.

KoMMmyHuKaTHBHBIE YHHBepPcaAIbHbIE YueOHbIE el CTBHUS:



YMEHHE apryMEHTHUPOBAThH CBOIO TOUKY 3pEHUS Ha BLIOOP OCHOBAHUI U
KPpUTEPUEB  TPHU  BBIJCICHWHM  TPU3HAKOB,  CpPaBHECHUU U
Kiaccuukanuu 00bEKTOB;

YMEHHE BBICTYIIINBATh COOCCETHUKA U BECTH IUAJIOT;

CIIOCOOHOCTH MPHU3HABATH BO3MOXKHOCTh CYIIECTBOBAHUS Pa3IUYHBIX
TOYEK 3PCHHUS U ITPABO KaXKI0T0 KMETh CBOIO;

yYMEHHE TUIAHUPOBATh YUeOHOE COTPYJHUYECTBO C HACTABHHKOM H
JIPYTUMH  OOYYAIOIIUMHKCS: ONPEACNATh eI, (DYHKIMH yYaCTHUKOB,
CIIOCOOBI B3aMMO/IEHCTBHS;

YMEHHE OCYIIECTBJIATH IMOCTAHOBKY BOIMPOCOB: HHHUIIMATUBHOE
COTPYIHHYECTBO B IMOMCKE 1 cOOpe nHpopMarum;

yMEHHE  pa3periarh  KOHQUIMKTBI:  BBIABICHHE,  WJICHTU(DUKALNA

po0JeMbl, MOMCK U OLIEHKA aJIbTEePHATUBHBIX CIIOCOOOB pa3pereHus

KOH(JIMKTA, IPUHATHE PEILIEHU U €T pealln3alus;

YMEHHME C JOCTaTOYHOM OJTHOTON U TOYHOCTBIO BBIPAKAaTh CBOM MBICIIH

B COOTBETCTBUHU C 337ja4aMU U yCIOBUSIMU KOMMYHUKALIAN;

BJIaJICHIE MOHOJIOTMYECKON U TUATIOTHYECKOM )OPMaMU peyH.
IIpenmeTHble pe3yJibTaThl

B pesynbrate ocBOeHUs MPOrpaMMbl 00yJarOIHecs A0KHbI 3HATh:

KJIFOUEBbIE OCOOEHHOCTH TEXHOJOTHIM BUPTYaJbHOM M JTOMOIHEHHON

peaNbHOCTH;

HOPUHIUNBL paObOThl NPUIOKEHUH C BUPTYAIbHOM M JIOMOIHEHHOMN

PEaIbHOCTBIO;

IIepeUeHb COBPEMEHHBIX YCTPOWCTB, MHCIOJb3YEMBIX ISl palboThl C

TEXHOJIOTHSIMU, U UX TIPEeTHA3HAYCHHUE;

OCHOBHOM (byHKIHOHAT Iporpamm TUISL TPEXMEPHOTO

MOJIETTMPOBaHMS;

IOPUHILIMIIBI U CIIOCOOBI pa3pabOTKHU MPHIIOKEHUN C BUPTYaJIbHOW H

JIOTIOJTHEHHOM pEaJIbHOCTBIO;

OCHOBHOHM (YHKIMOH&JI MPOrpaMMHBIX Cpel s  pa3paboTku

IIPUJIOKEHUH C BUPTYaJIbHOM U IOIIOJIHEHHOU PEAIbHOCTHIO;

0COOCHHOCTH pa3paboTKu rpaguyeckux HHTEP(PENCOB. YMETh:

HACTpauBaTh 1 3aIlyCKaTh IJIEM BUPTYaJIbHON PEAIbHOCTH;

yCTaHaBIMBaTh M  TECTUPOBAThb  NPUJIOKEHUS  BUPTYAJIbHOU

pEaIbHOCTH;

CaMOCTOSITENIbHO COOMPATh OYKU BUPTYaAJIbHOW peallbHOCTH;



* (opmynHupoBaTh 33724y Ha MPOCKTHPOBAHKUE MCXOS U3 BBISIBICHHOU
poOJIEeMBI;

* YMEThII0JIb30BATHCS PA3TMIHBIMU METOAAMHU TCHEPAITUU HJICH;

* BBINOJIHATH IPUMHUTHBHBIC ONIEPAIIUH B IPOTPaMMaXx JIJIsl TPEXMEPHOTO
MO/JICITUPOBAHHS,

* BBITIOJHATh MPUMUTHBHBIC OINEpAlMA B MPOTPAMMHBIX Cpelax Jyis
pa3pabOTKW TPHIOKEHUH C BUPTYaJbHOH W JIOMOJHEHHON
PEaIbHOCTbIO;

* KOMITMJIMPOBaTh TPHIOKEHHE Ul MOOWIBHBIX YCTPOMCTB HIJIH
IIEPCOHANIBHBIX KOMIIBIOTEPOB M pasMeliarth €ro Jyis CKauMBaHHs
0JIb30BATEISIMU;

* paspabatsiBath rpadpudeckuii uarepdeiic (UX/UI);

* paspabaTsIBaTh BCe HEOOXOAUMBIE TpaQHUECKHE U BUICOMATEPHAIIBI IS

MMPE3CHTAIUUIIPOCKTA,
¢ OpEACTaBIIATH CBOM IIPOCKT.
BJIaJCTh:

* OCHOBHOH TEpMMHOJIOTHEH B 00NacTH TEXHOJIOTWH BHUPTyalbHOH U
JIOTIOJIHEHHOM PEaIbHOCTH;
* 0a30BBIMM HAaBBIKAMHU TPEXMEPHOT'O MOAETUPOBAHHUS;
* 0a30BbIMM HaBBIKAMHU pa3paOOTKH MPUIOKEHUH C BUPTYaJTbHOH U
JIOMTOJTHEHHOMW PEATbHOCTHIO;
* 3HAHUSAMM 110 TNPHUHOMIIAM paboThl M OCOOEHHOCTSIM YCTPOMCTB
BUPTYAJIBHOW U JOTIOJTHEHHOM PEabHOCTH.
@®opmbl  mMOABelleHHS HMTOTOB  peajau3anuu  00umeodpa3oBaTeabHOI
NporpamMmsl
[TonBeneHne WTOroB peanu3yeTcs B paMKax 3allUThl pe3yJIbTaTOB
BoinostHeHUs Kelica 1 u Kelica 2.
DopMbI AEMOHCTPALIUH Pe3YJIbTATOB 00YUYECHUSA
I[Ipencrasnenne pe3ynbTaToB 00pa30BaTENLHON AEATENBHOCTH MPOUIET
B (opMe myONMYHOM Npe3eHTAlMM PElIeHUH KeWCOB KOMaHIaMH U
HOCJIETYIOIINX OTBETOB BBICTYAIOIIMX HAa BOIIPOCHI HA CTABHUKA U APYTUX
KOMAaH/,.
®opMBbI TUATHOCTHKHU Pe3yJIbTATOB 00y4YeHH s
becena, TectupoBanue,onpoc.



CoaepxaHue nporpaMmbl  Kypca
[IporpamMma mpenmnonaraeT TMOCTEIIEHHOE pPACIIMPEHUE 3HAHUM U HX
yriyoJieHne, a TaKkKe TMpUOOpeTeHHe yMEHUW B 00JacTu
MIPOEKTUPOBAHMSI, KOHCTPYUPOBAHMSI M HU3TOTOBJICHUS TBOPUECKOIO
MPOJYKTA.
B ocHoBe 00pa3oBareapbHOr0 MpoIecca JICKUT MPOCKTHBINH TOIXO.
OcHoBHass Qopma TOJAYU TEOPHH — HMHTEPAKTUBHBIC JICKIUH |
MOIIAroBble MacTep-kiaccsl B rpynnax 20 yenosexk.
[TporpamMma paccumntana Ha 1 rox oOyuenusi. KonmdecTBo 4acoB B
roa— 136.
['pymmoBeie 3aHITHS 1O MPOrpaMMe MPOBOJATCA 2 pa3a B HEACIIO
o 2 4Jaca.
[pakTrueckue 3a1aHus TNIAHUPYETCSI BBIMOIHATH KaK UHIUBUYaIbHO U
B Mapax, Tak U B MaJbIX TpyMax. 3aHsITUs IPOBOAATCS B BUIe Oecer,
CEMHUHApPOB, JICKIWH: JUIS HAIJSAHOCTH I0J]aBaeMOr0 Mare- puaia
UCTIONb3YETCs PA3IMYHBI MyJIbTUMEIUMHBINA MaTepral — MpPe3eHTalUH,
BH/ICOPOJIUKH, IPUIIOKEHUS TIP.
TemMaTH4ecKkoe MJIAHMPOBAHNE

Pasjiennbl nporpaMmMbl y4eOHOro Kypca

O0pa3oBaTesibHAsA YaCTh

KomnunuectBo yacoB

Teopus | Ilpaktuka | Bcero
4acoB

Keiic 1.IIpoexkTupyem uaeaibHoe VR-ycTpoiicTBoO

1

11 | BHaxomcrBo.  Texmmka — GesomacHocth.| 2 2
BBonnoe 3anstue («Co3mgaBait MUPBI»)

1.2 | BBeZleHHe B TEXHONOTMH BHUPTYalTbHOU H| 2 2
JIOTIOJTHEHHOM peaTbHOCTH

13 3HaKOMCTBO c VR-T%XHOJ'IOFI/ISIMI/I Ha 2 2 4
MHTEPAKTUBHOI BBOJHOM JIEKIIUU

1.4 | TectupoBanme  ycrtpoiicTBa, ycraHoBka] O 2 2

NPUIOKEHUH, aHAINU3 NPUHLHUIOB PabOThI,

9




BBIABJICHHUEC KITFOUCBBIX XapPaKTECPUCTUK

1.5

BrisiBieHre npuHIMOOB pabOTHI MHIIEMa
BUPTYaJIbHON peanbHOCTH, TIOUCK, aHAIN3
U CTPYKTypHpOBaHUE HHpOpMaIuH O
npyrux VR- ycrpoiicTBax

1.6

Boibop Matepuana U KOHCTPYKLMH IS
COOCTBEHHOI TapHHUTYpBI, MMOJArOTOBKA
K cOOpKe yCTpOHCTBA

1.7

COopka COOCTBEHHOM TapHUTYPBI,
BBIPE3aHHE HEOOXOMMbIX JICTaJICH

1.8

COopka COOCTBEHHOM TapHUTYPBI,
BBIPE3aHHE HEOOXOAUMBIX JCTAaJICH,
JIM3aliH YCTPOMCTBA

1.9

TectupoBanue u fopaboTKa IpOTOTUIIA

10.1

PaGora ¢ kapToif MOJB30BATENBCKOTO
OIbITa: BBIBICHUE NPOOJIEM, C KOTOPBIMU
MOXHO CTOJIKHYTBCS pu
ucnons3oBanu VR. DokycupoBka Ha
OJIHOM U3 HUX

10.2

AHanu3 W OLUEHKAa  CYLIECTBYIOLIMX|
pettenuit npobiemsl. WHporpaduka o]
pELICHUAM

10.3

l'enepaumss upe Mg pelIeHHUs ITUX
npobneM.  OmnmcaHue  HECKOIbKHUX
1501(S)78 AKCIPECC-ICKU3BI. Munu-
Mpe3eHTAIMH UACH U BBIOOp JTyYIINUX B
popadOTKy

10.4

N3yueHnne mOHATUS «IEPCHIEKTUBAY,
OKPY>KHOCTH B MIEPCTIEKTHBE,
IITPUXOBKH, CBETOTCHHW, NAJAOIICH
TEHU

10.5

M3yuenune CBETOTEHM M Majarolieil TeHH
Ha  npumepe  ¢uryp. Iloctpoenue
OBICTPOTO 3CKM3a (PUTYPHI B MEPCIEKTHBE,
nepenaya o0bEMa C MOMOIIBIO KapaHaala.
Texuunka pucoBaHusi MapKepaMu

10




10.6

OcBoenne HaBbIKOB pabotel B I10O
UL TPEXMEPHOTO MPOCKTUPOBAHUSA
(maBeIOOp— Rhinoceros 3D, Autodesk
Fusion 360)

11

10.7

3D-monmenupoBanue pa3pabaThIBAEMOrO
YCTPOMCTBA

10.8

®oropeanuctuuHasg  Busyanuzauus  3D-
mozmemu. Penmep (KeyShot, Autodesk
Vred)

10.9

[TonroroBka rpaduueckux MaTepuasoB
JUISL TIpe3eHTanuu npoekra (poto, B0,
unporpaduka). OcBoeHHE HABBIKOB
BEPCTKHU IIPE3EHTALNU

10.10

[IpencraBiaeHne MHPOEKTOB IEpen
ApYTUMHU 00yYarOMUMHUCH.
[TlyGnuuHass ~ mpe3eHTanus U
3aIIMTa IPOEKTOB

Keiic 2. PazpadaTsiBaem VR/AR-nipu

JIOZKCHUSA

BBogHas  WHTEpaKTHBHAsg  JIEKUUS IO
TEXHOJIOTHUSIM JOIOJIHEHHON U CMEIIaHHOM
peaIbHOCTH

1

2.2

TectupoBanue cymectByromux — AR-
NPUJIOKEHUH, ONpEACICHUEe IPUHLIMIIOB
paboTHl TEXHOJIOTUU

2.3

BrisiBiieHue TpoOJIEMHOM  CHTyaluu, B
KOTOpOW  TIOMOTJIO OBl VR/AR-
IIPHUIIOKCHUC, HCIIOJIb3Yys METOABI
JIM3aiH-MBIIUICHUS

2.4

AHanu3 M OLEHKAa  CYLIECTBYIOLIMX|
peLIEHUI IpOOTIEMBI. I'enepanus
COOCTBEHHBIX uzaei. Pa3pabotkal
CLEHApHs TPUIOKEHUS

2.5

Pa3paboTka  cueHapus  NPUIOKEHUS:
MEXaHHKa B3aUMOJICHCTBHS, (DYHKIIMOHAI,
IPUMEPHBINA BUJ HHTEep(eiica

2.6

MuHu-TIpe3eHTaluu unen u ux

0paboTKa Mo 00paTHOM CBSI3U
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2.7 | ITocnenosarensHoe M3yYCHUE 2 2 4
BO3MOJKHOCTEH CpeJibl pa3paboTKu
VR/AR-nipuioxeHunit

2.8 | Paspabotka  VR/AR-mpunoxenns B 4 10 14
COOTBETCTBHUH CO CIIECHAPUEM

2.9 | Coop 0OpaTHOI CBSA3M OT MOTEHIMANBHBIX| 2 4 6
M0JIb30BaTENIeH MPUITOKEHUS

10.1| JTopaGotka  mpumoxeHus, YUYUTHIBAs 4 4
00paTHYIO CBSA3b MOJIB30BATEIIS

20.2| BeisBneHue KIHOYEBBIX TpeOOBaHUN K — 2 2 4
pazpaboTke GUI —TrpapuiecKux
HHTEp(ECOB IPHIIOKEHU T

20.3 | Pa3paGoTka uHTEpdelica NpHIOKeHus — 2 2 4
JM3aliHa U CTPYKTYpPBI

20.4| TToxgrotoBka rpaduUecKuX MaTepHanoB 2
IJIsL TIpe3eHTanuu npoekra (poto, BuIEO, 2

nHporpapuka). OcBOeHHE HABBIKOB
BEPCTKHU MPE3CHTAIMU

20.5| [IpencTaBnenne TPOEKTOB Tepes 2 2
IpYTrUMHU 00y4aroIMMUCH.
[lyOnuunas  mpe3eHTamust U
3al1Ta POEKTOB

20.6 | Bcero yacos 36 100 136

Copneprkanue TeM IIPOrpaMMBbl

Keiic 1. IIpoekTnpyem naeanabsHoe VR-ycrpoiicTBo
B pamkax repBoro keiica (34 1) 00ydarommecs HCCIeayroT
CYIIIECTBYIOUIME MOJEIN YCTPOWCTB BUPTYaIbHON PEATbHOCTH, BBISBIISIIOT
KITIOYEBBIE TAPAMETPBHI, @ 3aT€M BHITIOIHSIOT IIPOSKTHYIO 33,14y
— KOHCTpYHpYyIOT cobctBeHHOoe VR-ycrpoiictBo.  OOyuaromuecs
uccnenylor VR-KoHTposiepsl W 0000IIA0T BO3MOXKHBIE MPUHITUATIBI
VIIpaBJICHUS] CHCTEMaMH BHPTYaIbHOH peanbHOCTH. CpaBHHUBAIOT
pa3IMYHBIE TUITHI YIIPABJICHUS U IETal0T BBIBOJIBI O TOM, YTO HEOOXOIMO
U1 «<0OMaHa» MO3Ta U MOTPYKEHUS B APYTON MUP.
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OOyuarommuecsi cMOTyT coOpaTh COOCTBEHHYIO MOfENb VR-rapHUTYpBHIL:
CIIPOCKTHPOBATh, CMOJCIHMPOBATh, BbIpe3aTh/pacneyaTath Ha 3D-
OpUHTEpE  HYXKHBIE  JJIEMEHTBl, a  3aTeM  IPOTECTHPOBAThH
CaMOCTOSITENILHO Pa3padOTaHHOE YCTPOUCTBO.

Keiic 2. PazpadarbiBaem VR/AR-npuinoxenus

[Tocne popMupoBaHUsT OCHOBHBIX HMOHSATHI BUPTYaJbHOW pEeaTbHOCTH,
NOJTy4eHHs HaBBIKOB paboThl ¢ VR-000pynoBanuemM B riepBoMm ketice (34
9), 00ydaromuecs epexoasT K pACCMOTPEHUIO MOHATHH TOTIOTHECHHOHN H
CMELIAHHOM pEealbHOCTH, pa3OMpPAIOT HMX OCHOBHBIE OTIHYHUS OT
BuptyanpHoi. Co3maroT cobctBeHHOe AR-mpumokenue (augmented
reality — nomnosHeHHass peabHOCTh), OTpadaThiBas HABBIKU PabOTHI C
HEOOXOAMMBIM B JaJbHEHIIEM NPOrPaMMHBIM OO0ECTICUeHHEM, HaBBIKU
IU3aiH-TIPOCKTUPOBAHMS U JU3ANH-aHAIUTHUKH.

OOyuaronyecs: HayyaTcs paboTaTh C KPYIHEHIIUMH PENO3UTOPUSIMU
OecIuIaTHBIX TPEXMEPHBIX MOJIENIEH, CMOTYT MUHUMAJBbHO alalTHPOBAThH
MOJIETIM, HMEIoLUEecss B CBOOOAHOM JIOCTYyINE, IO CBOU HYX/BI.
Haunnaercst 3HaKOMCTBO €O CTPYKTYpO# mHTepdeiica mporpaMMel st
3D-monenupoBaHus (10 yeMOTpeHHI0 HacTaBHHuKa — 3ds Max, Blender 3D,
Maya), oCHOBHBIMH KOMaH/IaMH. BBOIATCS IOHATHS «IIOJTUTOHATIBHOCTH)
U KTEKCTYpa».
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Kaapossble yci10Bus peajin3aliii NPOrpaMmbl
TpeOGoBanus K KaAPOBEIM pecypcam:
YKOMILICKTOBAHHOCTh 00pa3oBaTeNBHOTO YUIPEXKACHUS
Nneaarorn4eCKuMu, pyKOBOJAIMMHA U UHBIMUA pa6OTHI/IKaMI/I;
YPOBCHDb KBaIII/I(i)I/IKaL[I/II/I MCAarorudyeCKkux, pPyKOBOAAIIUX U HHBIX
pabOTHUKOB 00Pa30BATEILHOTO YUPEKICHHUS;
HENPEPBIBHOCTh MPO(ECCHOHATLHOTO Pa3BUTHUS IMEJArOTHUECKUX H
PYKOBOZIAIINX pabOTHHKOB 00pa3oBaTeNbHOTO YUPSKICHUS,
peau3yIoIIero OCHOBHYIO 00pa30BaTeIbHYIO IPOTpaMMy.

KoMmnereHuuu nefarorndeckoro paboTHUKa, pean3yIoIiero OCHOBHYIO

00pa30BaTeNbHYIO IPOTrPaAMMY:

obecrieunBaTh YCJIOBHMS JAJS YCIEIIHOW JAESATeNbHOCTH, NO3UTHB- HOMN
MOTI/IBaIII/II/I,aTaK)KecaMOMOTI/IBI/IpOBaHI/ISIO6y‘~IaIOHH/IXC$I;
OCYILIECTBIIATh CAMOCTOATENBHBIA TOUCK W aHAIM3 HHOOpPMALU C
IMOMOIIbIO COBPEMCHHBIX I/IHqJOpMaIlI/IOHHO-HOI/ICKOBI)IX TGXHOHOFHﬁ;
BJIaJICHHE HHCTPYMEHTAMHU IPOCKTHOM 1€ TEIbHOCTH;

YMEHHE OpPraHU30BbIBAaTh U COMPOBOXK/AATh yueOHO-HCCIIEI0BATENbCKYIO
U IPOEKTHYIO JEATEIBHOCTh 00YJaOLINXCS;

yYMEHHE UHTEPIPETHPOBATH PE3YIIbTAThl JOCTHKEHUI 00ydaroIuXcs;
0a30oBble HAaBBIKM paboThl B mOporpaMMax g  TPEXMEPHOro
mozaenuposanus (3ds Max, Blender 3D, Maya u 1p.);

0a30Bble HaBBIKM PAabOTHl B MNPOrPaMMHBIX Cpeaax Mo pa3paboTke
OpUIOKEHUH ¢ BHUPTYyaJlbHOW M JIOTIOJIHEHHOM pPeaJbHOCTHIO
(Unity3D, Unreal Engine u ap.).
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Marepua/ibHo-TeXHHYECKHE YCIOBHS Peain3aluu MPOrpaMMbl

* PaGouee mecTo oOydaromierocs:

HOYTOYK: POU3BOUTENLHOCTS Iporieccopa (1o tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): ue menee 2000
eauHUIl; 00BEM OTIepaTUBHOM TaMATH: He MeHee 4 ['0; 00bEM HakoHUTeIIs
SSD/eMMC: ne wmenee 128 [0 (Mau COOTBETCTBYIOIIHMH IO
XapaKTepUCTHKAM  [EPCOHAIbHBIA  KOMIIBIOTEp C  MOHHUTOPOM,
KJIABUATypOU 1 KOJIOHKaMH);

MBIIIIb.

+ Pabouee mecTo HacCTaBHUKA:

HOoyTOyK: mpormeccop Intel Core i5-4590/AMD FX 8350 —
aHaJloTUyHasi WM OoJjiee HOBas MOJENb, Tpa@UYecKHil IMpoIeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHaniornunast uinu
Oonmee HOBas Mojenb, 00bEM omepaTuBHOW mamsaTH: He MeHee 4 [0,
BugeoBeixoq HDMI 1.4, DisplayPort 1.2 uiu 6ostee HoBast Moesb (MId
COOTBETCTBYIOIIUH MO XapaKTEPUCTHKAM MEPCOHAIBHBIA KOMIIBIOTED C
MOHHUTOPOM, KJIABUATYpPOIl U KOJIOHKaMH );

nuieM BUpTyaibpHou peansHocTi HTC Vive wu Vive Pro Full Kit
— 1wt

JUYHbIE MOOMJIbHBIE YCTPOMCTBA 00YYarOIIMXCsl U/UITN HACTaBHUKA C
ornepaloHHoi cucremoi Android,

Mpe3eHTAIMOHHOEe 000PYAOBaHNE C BOZMOKHOCTBIO TOJKITIOUEHUS K
KOMITBIOTEPY — | KOMILIEKT;

GaumaapT C KOMIUICKTOM JUCTOB/MapKepHas JTOCKa,
COOTBETCTBYIOIIUH HAOOP MUCbMEHHBIX MpUHAJUIeKHOCTEH — | mT.;

enuHas cetb Wi-Fi.

IIporpammHoe oGecnieyeHue:
* o(ucHOE MporpaMMHOE 00ECTICUCHHE;
* TporpamMMHOe 00ecTieueHHe T TPEXMEPHOT O MOICTTHPOBAHUS
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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NporpaMMHasi cpefa Uil pa3paboTKH MPHIOKEHHH C BHPTyaIbHOU U
nomnoHeHHo# peansHOocThIO (Unity 3D/Unreal Engine);
rpaduUecKuii pelakTop Ha BBIOOP HACTABHUKA.

Pacxoanble MaTepuaJIbl:
OymaraA4iapucoBaHus M pacreyaTKui—MHUHUMYM 1 yriakoBka

200 mucToB;

Oymara A3 11 pucoBaHHS — MHUHHUMYM 1O 3 JHCTa Ha OJHOTO
oOyyaroiierocs;

Ha0O0p MPOCTHIX KapaHAaIIeld —I10 KOJIMIECTBY 00 yJatOLIHXCS;

Ha0Op YEPHBIX MAPHKOBBIX PYUYEK — MO KOIMYECTBY 00YUAIOIINXCS;
ket [IBA —2 mr.;

KJIeH-KapaHall — 10 KOJIMYEeCTBY 00 yJaroInXCs;

CKOTY ITPO3pavHbI/MaTOBBIN — 2 IIT.;

CKOTY JBYCTOPOHHUHN — 2 IIT.;

KapToH/ToppokapToH s MaketupoBanus — 1200*800 mm, mo
OJTHOMY JIUCTY Ha JIByX 00y4JaroUInxcs;

HOX MaKETHBIH — IT0 KOJIMYECTBY O0YJarOIIUXCS;

JIe3BUS I HO’Ka cMeHHbIe 18 MM — 2 T

HOKHUIIBI — M0 KOJHMYECTBY 00 yUYarOIINXCS;

KOBPHK ISl pe3KH KapTOHA — I10 KOJIMUECTBY 00 yIarOIIUXCS;

JTUH3BI 25 MM 1 34 MM — KOMIUIEKT, 110 KOJIMYECTBY 00y4aroIuxcs;
nononaurebHo—PLA-tutactuk 1,75REC HeckOIbKUX LIBETOB.
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Ilepeuenn pexoMeH1yeMbIXHCTOUHHKOB
XKanna Jlunrka, Tum OrmnBu. ymail xak nuzaiinep. u- 3aiiH-

MBIILIUTIEHHE I MeHeKepoB/ Manu, iBanoB udepbep.

1

3
4

s B s s

Maiikn [xanga. Coxru cBo€ moprdonuno! To, yemy He ydar B

Iu3aiHepckux mkojax /Ilurep.

@un Knusep. YUemy Bac He Haydart B Au3aiiH-1kone / Pumon Knaccuk.

Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design

(Portfolio Skills) / Paperback, 2012.

Jennifer Hudson. Process 2nd Edition: 50 Product Designs from

Concept toManufacture.

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, 20009.

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 ThatMatter).

http://holographica.space.

http://bevirtual.ru.

https://vrgeek.ru.

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

https://geektimes.ru.
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http://www.virtualreality24.ru/.
https://hi-news.ru/tag/virtualnaya-realnost.

https://hi-news.ru/tag/dopolnennaya-realnost.

http://www.rusoculus.ru/forums/. 24.http://3d-vr.ru/.

25.VRBE.ru.
26.http://www.vrability.ru/.
27.https://hightech.fm/.
28.http://www.vrfavs.com/.
29.http://designet.ru/.
30.https://www.behance.net/.

31.
32.
33.

34.
35.

36.

http://www.notcot.org/.

http://mocoloco.com/.
https://www.youtube.com/channel/
UCOzx6PAOtgemJIlYpd_1FTA.

https://vimeo.com/idsketching.

https://ru.pinterest. com/search/pins/?q=design%?20
sketching&rs=typed&term_meta[]=design%7Ctyped&term
meta[]=sketching%7Ctyped.
https://www.behance.net/gallery/1176939/Sketching-Marker-
Rendering.
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