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|. IlosicHUTeIbLHAS 3aTIMCKA

AKTYaJIbHOCTB: BUpPTyaibHasl U JONOJHEHHAS PEAIbHOCTU — 0COObIE TEXHOJIOTMUYECKUE
HaIPaBJIEHUS, TECHO CBSA3aHHBIE C APYTUMU. DTU TEXHOJOTUU BKJIIOUYEHBI B CIIMCOK KIIIOYEBBIX
U OKa3blBalOT CYILECTBEHHOE BIMSHUE Ha pPa3BUTUE pPBHIHKOB. [IpakThuecku ans Kaxaon
NEPCHEKTUBHOW TO3MIMHU Oyaymiero KpaifHe moJie3Hsl Oyayr 3HaHust u3 obOmactu  3D-
MOJIEJIMPOBAHUS, OCHOB IIPOTPaMMHUPOBAHUs1, KOMIIBIOTEPHOTO 3pEHUS U T. II.

CornacHO ~ MHOTOYHCICHHBIM  HccienoBaHusaM,  VR/AR-peiHOK — pa3BuBaercs
I10 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXO UMbl KOMIIETEHTHbIE CIIEIIMATTUCTBHI.

B Xonme mpakTHuecKMX 3aHATHH IO MporpaMMe BBOJHOIO MOAYNS OOy4aroliuecs
ITO3HAKOMSATCS C BUPTYaJIbHOM, JONOJIHEHHOM M CMENIAHHOM pPEAJIBHOCTAMH, MOWMYT HX
O0COOEHHOCTH M BO3MOYHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TaK)KE ONPEeAeIIsAT
HaumboJiee WHTEPECHbIE HANpPAaBIIEHUS JUIS JaJbHEWIIero yriayOleHus, mapajuiebHO pa3BUBas
HaBBIKM JW3alH-MBIIIJICHUS, JW3aiiH-aHalIM3a H  CIOCOOHOCTh CcO3JaBaTh HOBOE |
BOCTpeOOBaHHOE.

CuHeprus MeTOJOB UM TEXHOJIOTUHM, HCIONb3yeMbIX B HampaBieHuun «PaspaboTka
MPWIOKEHUH BHUPTYalIbHOW M JTOTIOJHEHHOM peaIbHOCTW», NAcT OOydaronmiemycs yYHHKalbHbIE
MeTanpeIMEeTHbIE KOMIIETEHLIMH, KOTOpble OyayT TMOJe3Hsl B cepe MpOoeKTUpOBaHU,
MO/IETTUPOBAHUS 0OBEKTOB U MIPOLIECCOB, Pa3pabOTKU MPUIIOKEHUH U Jp.

IIporpamma naér HeoOXOAMMBIE KOMIETEHIMU s JajlbHEHIero yriryOnéHHOTO
OCBOCHUS TN3AMHEPCKUX HABBIKOB U METOJUK MPOCKTUPOBAaHUA. OCHOBHBIMH HAIIPABJICHUSMU B
U3Y4YCHUH TE€XHOJIOTUH BUPTYaJIbHOW M JIOTIOJIHEHHON PEAIBHOCTH, ¢ KOTOPBIMM MO3HAKOMATCS
oOyyaromuecst B paMKax MOJYJsl, CTaHYT HadalbHblE 3HAHUA O pa3pabOTKe NPUIIOKEHUH uis
pasIMYHBIX  YCTPOMCTB, OCHOBbI ~ KOMIIBIOTEPHOTO 3peHMs, Oa3oBble mnoHATus 3D-
MOJEIUPOBAHUS.

UYepe3 3HAKOMCTBO € TEXHOJOTMSAMHU CO3JIaHMsI COOCTBEHHBIX YCTPOMCTB M pa3pabOTKH
OpUIOXKEeHUH  OyIqyT pa3BUBaTbCs — MCCIENOBATENIbCKUE, WH)KEHEPHbIE M MPOEKTHbIE
KOMIIETEHIIUH.

OcBoeHUe 3TUX TEXHOJOTHH MojApa3yMeBaeT IMOoJIydeHHEe psijia 0a30BbIX KOMIIETEHIMH,
BJIaJIeHHE KOTOPHIMU KPUTHUECKH HEOOXOIMMO JII0OOMY CHEIHATUCTY Ha KOHKYPEHTHOM pBIHKE
tpyna B STEAM-npodeccusix.

Heas nporpammel: popMupoBanue yHUKabHbIX Hard- u Soft-kommnereniumii no padore
¢ VR/AR-TeXHOJIOTHsIMHU Yepe3 UCTIONb30BaHUE KeiC-TeXHOIOTHA.

3agaum nporpamMmsbI:

Obyuarowue:



OOBsICHUTH 0a30Bble MOHATUSA cdepbl pa3pabOTKH MPUIOKEHUH BHPTYaJbHOW U
JIOTIOJTHEHHOM PEeaTbHOCTH: KIIOUEBbIE 0COOCHHOCTH TEXHOJOTUN M UX PA3IHUUs MEXKIY
coOoif, maHopamMHOe (OTO W BHUAEO, TPEKHHI pPEAIbHBIX OOBEKTOB, HHTEpENiC,
MOJIMTOHAJIBHOE MOJICTUPOBAHUE;

copMHpOBATh HABBIKM  BBHIMOJIHEHHUS TEXHOJOTHMYECKOW IEMOYKH  pa3padOTKu
NPUJIOKEHUH 11 MOOWJIBHBIX YCTPOMCTB W/WIM TIEPCOHAIBHBIX KOMIIBIOTEPOB C

HCIIOJIb30BAHHUEM CIICHUAJIBHBIX IMTPOTPAMMHBIX CPC/;

chopMupoBaTh 0a30BbI€ HABBIKM pabOTHI B IIporpamMmax sl pa3pabOoTKy MPHUIIOKEHUHN ¢

BUPTYAJIbHOW U TOTIOJIHEHHOM PEAIBHOCTHIO;

chopMupoBarh 0a30Bbleé HaBbIKM pabOTBl B MporpaMMax s TPEXMEPHOIO
MOJEITUPOBAHUS;

Hay4yuTh HCIIOJNB30BaTh M aJalTHPOBaTh TpPEXMEpPHbIE MOJENH, HAaXOAALIUECsS B

OTKPBITOM JOCTYIE, JJIs 3a/a4 Keica;

chopmMupoBaTh 0a30Bble HAaBBIKM PabOTHI B Mporpammax Juisi pa3paboTKHU rpapuuecKux

uHTEPPENCoB;

IIPUBUTH HABBIKH HpOCKTHOﬁ ACATCIIBHOCTH, B TOM YHCJIC HMCIIOJIb30BAHUC MHCTPYMCECHTOB

IJIaHUPOBAHMUS.

Pazesusarowue:

Ha TPOTSDKEHMH Bcex 3aHaThii  (QopmupoBath 4K-kommeTeHIMU (KpUTHYECKOE
MBIIILJICHHE, KpEaTUBHOE MBIIIJICHHE, KOMMYHUKALIHS, KOOTIEpalus);

CIOCOOCTBOBATH PACIIMPEHUIO CIOBAPHOTO 3amaca;

CHOCOOCTBOBATh  PA3BUTUIO  NaMSATH, BHUMAaHHs, TEXHUYECKOTO  MBIILICHHUS,
M300peTaTesIbHOCTH;

CHOCOOCTBOBATH Pa3BUTHIO AITOPUTMHUYECKOTO MBIIIUICHHUS;

CrocoOCcTBOBATh (POPMUPOBAHHIO HHTEPECA K TEXHUUECKUM 3HAHUSM;

CHOCOOCTBOBATh (POPMHUPOBAHUIO YMEHHUS MPAKTUYECKOTO MPUMEHEHUS MOTYyYSHHBIX
3HAHUU;

chopMupoBath yMeHue GopMyIupoBaTh, ApTYMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

C(I)OpMI/IpOBaTL YMCHHEC BBICTYIIATh HY6J'II/IIIHO C JOKJIalaMU, MMPE3CHTAlUAMU U T. II.

Bocnumamenvuuvie.

BOCIIMTBHIBATH dKKYPATHOCTb U JUCHUIINIMHUPOBAHHOCTD ITPU BBITIOJIHCHUHN pa6OTBI;
CII0COOCTBOBATh (I)OpMI/IpOBaHI/IIO MOJIOXKUTEIbHOMN MOTHBaAIIUHU K pr,Z[OBOf/'I

JACATCIIbHOCTH,



crocoO0CTBOBATh ()OPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHIYAIbHOTO TBOPUYECTBA
IIpY BBIIIOJIHEHUH KOMAH/IHBIX 3aJJaHUK;

BOCIMTHIBATH TPYJOII00UE, YBaXKEHHUE K TPYLY;

(hopMUpPOBATH YYBCTBO KOJIJICKTHBU3MA M B3aMMOTIOMOIIIH;

BOCIIUTHIBATH YYBCTBO MATPUOTU3MA, IPAXKAAHCTBEHHOCTH, TOPAOCTHU 34 JOCTHKEHHUS

oteuecTBeHHON U T-0oTpacnu.

HpOFHO3preMLIe pe3yJbTaThbl U CIOCOOBI UX IMPOBEPKHA

JIMYHOCTHBIE pe3yJjbTarbl:

KPUTUYECKOE OTHOIIIEHHE K MHPOPMAIIUU U U30UPATEIbHOCTD €€ BOCTIPHUATHS;
OCMBICJIEHHE MOTUBOB CBOUX JCHCTBHUI NP BHINIOJIHEHUH 3aJaHUN;

pa3BUTHE JTH0003HATEITFHOCTH, COOOPAa3UTEIHPHOCTH MPHU BBITIOJTHEHHH Pa3HOOOPa3HBIX
3a/TaHAH MPOOJIIEMHOTO U BPUCTUYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEJIBHOCTH,  HACTOWYMBOCTH,  LEICYCTPEMJIEHHOCTH,  yMEHUS
MPE0JI0JIEBATh TPYAHOCTH;

pa3BUTHE CaMOCTOATEIIBHOCTH  CYXJEHHM, HE3aBUCUMOCTH M  HECTaHJIAPTHOCTH
MBIIIICHUS

OCBOEHHME COIMAJIBHBIX HOPM, MPaBHJI MOBEJACHUS, poJiel U GOopM COIMATBHON KU3HHU B
rpynmnax u cooOIecTpax;

(dhopmMupoBaHNE KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOIICHUH M COTPYJHHUYECTBE C

JPYTUMHU 00Yy4arOIIUMUCH.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

Peeynsmusnule ynusepcaivrvie V'-t€5Hbl€ oelicmeus.

yMEHHE IPUHUMATh U COXpPaHATh y4eOHYIO 3a7a4y;

yYMEHHE TUIaHUPOBATh MOCIIEI0BATEIbHOCTD 1IAr0B aITOPUTMA [Tl IOCTHXKEHUS 1IeITH;
YMEHHE CTaBUTH IIENb (CO3/1aHne TBOPUYECKOW paboThl), MIAHUPOBATh JTOCTHXKEHUE 3TOM
LeNH;

YMEHHE OCYIIECTBISATH UTOTOBBIN U MOIIATOBBIA KOHTPOJIb MO PE3YIbTATY;

CIIOCOOHOCTH a/IEKBaTHO BOCIIPUHUMATH OLIEHKY HACTaBHUKA U IPYTHX 00yUJaroNInXcs;
YMEHHE pa3inyaTh Coco0 U pe3ynbTaT JeHCTBUS;

YMEHUE BHOCUTH KOPPEKTUBHI B JCHCTBUS B CIy4ae PACXOKJICHHUS pe3yibTaTa pelIeHus
3a/1laud Ha OCHOBE €€ OIIEHKU U y4€Ta XapakTepa CIeJIaHHbIX OITHOO0K;

YMEHHE B COTPYIHUYECTBE CTABUTh HOBBIC YUeOHBIC 3a/1aUH;

CIIOCOOHOCTH MPOABJIATH IO3HABATCIIBHYIO NHUITUATHUBY B y‘-IC6HOM COTPYAHHUYCCTBE,



— YMEHHE OCBaWBaTh CIIOCOOBI pPEIICHHs MPOOJIEM TBOPUYECKOTO XapakTepa B KHU3HCHHBIX
CI/ITyaHI/IHX;

— YMEHHME OLICHMBATh IOJYYaAIOIIUNUCS TBOPYECKUN IIPOAYKT M COOTHOCHUTH €ro ¢
HU3HAYAJIbHBIM 3aMBbICIIOM, BBIIIOJIHATH IIO HGO6XOI[I/IMOCTI/I KOppeKHI/II/I JII/I6O HpOIIYKTa,
1100 3aMbICia.

Ilosznasamenvuvie yHusepcanvtvle yueOHble 0etcmeaus.

— YMEHHE OCYIIECTBISATh TMOWUCK WH(GOPMAIMM B WHIUBUIYAITBHBIX WH(OPMAIMOHHBIX
apxuBax oOydJaromierocs, MWHQOPMAIMOHHON cpefe 00pa30BaATEIBHOTO YUPEKICHUS,
(enepanbHbIX XpPaHUIUIIAX HTHPOPMALTMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

— yMEHHE HCTIOJB30BaTh CPEICTBAa MH(OOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHN
JUTSL PEIICHUSI KOMMYHUKATHBHBIX, IO3HABATEIILHBIX U TBOPUYECKUX 3a/1a4;

— yMEHHE OPUEHTHUPOBATHLCS B Pa3HOOOpA3HH CIIOCOOOB PEIICHUS 3a/1a4;

— yYMEHHE OCYIIECTBJIATH aHAIW3 OOBEKTOB C BBIJICIICHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB;

— YMEHHE TIPOBOUTH CPaBHEHHE, KIACCU(UKAIIIO 110 33laHHBIM KPUTEPHUSIM;

— YMEHHE CTPOUTh JIOTUYECKHE pacCyxkJeHus B (opMe CBS3U MPOCTHIX CYKICHHH 00
00BEKTE;

— YMEHHE yCTaHaBJIMBaTh aHAJIOTUH, IPUYUHHO-CJIEICTBEHHBIE CBSI3U;

— YMEHHE MOJIEIMPOBATh, MPEOOPa30BbIBATh OOBEKT M3 UYYBCTBEHHOW (OPMBI B MOJEIb,
I7I€  BBIJCNEHBl  CYIIECTBEHHbIE  XapaKTEpUCTUKU 00beKTa  (IIPOCTPAHCTBEHHO-
rpaduueckas v 3HaKOBO-CUMBOJIMYECKAs );

— YMEHHE CHHTE3HpOBaTh, COCTABJIATH LI€JO€ U3 YacTeld, B TOM YHUCIIE CAMOCTOSITENIHHO
JOCTpanBaTh C BOCIOJHEHUEM HEJIOCTAIOIIUX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivbhole V’-t€5Hbl€ oelicmeus.

— YMCHHUC ApTYMCHTHPOBATH CBOIO TOYKY 3pCHUA Ha BBI60p OCHOBaHHU U KpUTCPUCB IIPpH
BbIJACJIICHUHU ITPHU3HAKOB, CPABHCHHUU U KHaCCI/I(I)I/IKaL[I/II/I 06’beKTOB;

— YMCHHC BBICJIYIIIMBATDb CO6€C€I[HI/IK8. H BE€CTH AUAJIOT,

—  CcIocoOHOCTE IIPU3HABATb BO3MOKHOCTb CYHICCTBOBAHUSA PA3JIMYHBIX TOUCK 3PpCHUA U
IIpaBO KaXKA0T'O0 UMETh CBOIO;

— YMCHHUC TIIJIaHUPOBATH yqe6Hoe COTPpYAHUYCCTBO C€ HACTABHUKOM W JOpPYIruMUu
O6yan0H_II/IMI/IC$IZ OIPECACIIATH LICIIN, (I)YHKI_II/II/I Y4aCTHUKOB, CITOCOOBI B3aHMOHeﬁCTBHH;

— YMCHHUC OCYHICCTBJIATH INOCTAHOBKY BOIIPOCOB: HHUIIMATUBHOC COTPYAHUYCCTBO B IIOMCKE

u cbope uHpopmarmu;



— yMeHHe pa3peuiatb KOH(IIUKTBHI: BBISBICHUE, WACHTU(HUKAIMS MPOOJEMBI, MOHUCK U
OIIEHKa AJIbTEPHATHUBHBIX CHOCOOOB pa3pemieHust KOH(QIUKTA, MIPUHATHE PEIICHUS U €ro
peanusanus;

— yMEHHE ¢ JOCTaTOYHOM ITOJHOTON U TOYHOCTBIO BBIPAKATH CBOU MBICIIM B COOTBETCTBUU
C 3aJla4aMy ¥ yCIOBUAMHU KOMMYHHUKAIUU;

— BJIaJIEHUE MOHOJIOTUYECKOH U JHaloTHYecKoi hopmMamMu peyu.

IIpenmeTHble pe3yJbTaThl
B pe3ynbraTe ocBoeHuUs IporpaMMbl 00y4aroluecs J0KHbI
3HAMY:
— KJII0YEBbIE OCOOEHHOCTH TEXHOJIOTUI BUPTYaIbHOW U JIONOJHEHHON PEeaIbHOCTH;
— TPUHLHUIBI pabOThI IPUIOKEHUHN C BUPTYAIbHON U JOTIOJTHEHHOM peanbHOCTHIO;
— TepedYeHb COBPEMEHHBIX YCTPOICTB, HCTIONIb3YyEMBbIX AJIsi paOOTHI C TEXHOJIOTUSIMHU, U X
MpeiHa3HauYeHUE;
— OCHOBHOU (DyHKIIMOHAJI IPOrpamMM JJisi TPEXMEPHOTO MOJIETNPOBAHMS;
— TIPUHIUIIBI B CIIOCOOBI pa3pabOTKHU MPUIIOKEHUN C BUPTYAIBHOW M JIOTIOJHEHHOM
peanbHOCTBIO;
— OCHOBHOM (YHKIMOHANT TMPOTrpaMMHBIX Cpel s pa3pabOTKU MPUIOKEHUH ¢
BUPTYaJbHOW U JOMOJHEHHON peaIbHOCTHIO;

— 0COOEHHOCTH pa3paboTKu rpaduueckux HHTEPHEHCoB.

— HACTpaWBaTh W 3aIyCKaTh [IJIEM BUPTYaIbHON PeaJbHOCTH,

— yCTaHaBJMBATh U TECTHPOBATDH MPUIIOKEHHS BUPTYAIbHOM PealbHOCTH;

—  CaMOCTOSITENILHO COOMPATh OYKU BUPTYAIBHOM PeaibHOCTH;

— (opmynupoBaTh 3324y Ha MPOSKTHUPOBAHKUE UCXO/ISI U3 BBISBICHHOM POOIEMBI;

—  yMETh MMOJIb30BATHCS PA3INYHBIMU METOIAMHU T'€HEPAIluK HIICH;

—  BBINOJIHATH IPUMUTHBHBIE OMIEPAIMH B IIPOTpaMMaXx JUlsi TPEXMEPHOTO MOJICITHPOBAHHS;

— BBINOJIHATH TPUMHUTHBHBIC OINEpAllMd B MPOrPaMMHBIX Cpefax [uisi pa3paboTKH
NPUIIOKEHHUI C BUPTYaIbHOU U JIOMOTHEHHOW PeaabHOCTHIO;

— KOMIMJIHMPOBATh MPUIOKEHHE JUIi MOOWIBHBIX YCTPOWCTB WJIHM IEPCOHATBHBIX
KOMITHFOTEPOB M Pa3MellaTh ero JJisi CKauMBaHHsI TI0JIb30BATEIISIMH;

— paspabatbiBath rpaduueckuii uarepdeiic (UX/UI);

— paspabaTbiBaTh BCe HEOOXOAMMBIC rpaguUecKre W BUACOMATEPHANbI IS MPE3CHTAUH
MPOCKTA;

— HOpeACTaBJIATH CBOH ITPOCKT.



grnademy:
— OCHOBHOM TEPMHHOJIOTHEH B OOJACTH TEXHOJOTMHA BHPTYaJbHOW M JOTOJIHEHHOU
pEabHOCTH;
— 0a30BBIMHU HaBbIKaMH TPEXMEPHOT'O MOJIEIUPOBAHMUS;
— 0a30BBIMU HaBbIKaMU pa3pabOTKU MPUIIOKEHUHN ¢ BUPTYAIIbHON U JIOTIOJTHEHHOMN
PEaIbHOCTBIO;
— 3HaHUSIMHU [0 NPUHLIMIIAM pabOThl U 0COOEHHOCTSAM YCTPONCTB BUPTYaIbHOU U

JIOTIOJTHEHHOM PEabHOCTH.

®opMbl N0/IBEIECHUS HTOTOB pean3auuu 0011e00pa3oBaTe/ibHOI MPOrpaMMbl
[TonBeaeHue UTOrOB peaIM3yeTCsl B paMKax 3allluThl Pe3ysbTaToOB BhINoJHEHUS Keiica 1 u

Keiica 2.

®DopMBbI JEMOHCTPALIUH Pe3Y/IbTATOB 00y4eHH S
[IpencraBnenue pe3yapTaToB 00pa30BaTENbHON EATENBHOCTH MPOUIET B hopMe MyOInIHOM
IIPE3CHTAlMM PEIICHUN KEHCOB KOMAaHIAMM U IOCICAYIOIIMX OTBETOB BBICTYNAIOIUX Ha

BOITPOCHI HACTABHUKA U JPYI'UX KOMaH/I.

@®opMbl IMATHOCTUKHU Pe3yJIbTATOB 00y4eHH s

Becena, rectpoBanue, onpoc.

Cojaep:xkaHue nporpamMmsl Kypca

[IporpamMma npeamnonaraeT NOCTENEHHOE pacliMpeHne 3HAaHUM U UX yriIyOJeHue, a TaKxKe
npuoOpeTeHne yMEHHM B O0JIaCTH TMPOEKTHUPOBAHUS, KOHCTPYUPOBAHUS M HM3TOTOBIICHUS
TBOPUYECKOTO MPOIYKTA.

B ocHoBe 00pa3zoBaTenbHOTO IMpoliecca JEKUT MPOeKTHhIM noaxod. OcHoBHas ¢opma
MOJaYul TEOPUU — MHTEPAKTUBHBIE JICKIIMU U TOIIAroBble MacTep-Kiacchl B rpynmnax ao 10-15
yenoBek. [IpakTrueckue 3aanusl MIAHUPYETCS BBITOIHATh KaK MHAWBHIYaIbHO U B Mapax, TaK
Y B MaJBIX Tpynmnax. 3aHsATUS IPOBOJATCS B BUAE Oece/, CEMUHAPOB, JICKIHMA: ISl HATJISTHOCTH
MO/JaBaeMOT0 MaTepHualia HCIOJB3YeTCsl PAa3NUYHBIA  MYJIbTUMEOUNHBIA  MaTepuan —

npe3ceHTalu, BUACOPOJINKHU, ITPUIIOKCHHUA IIP.



TemaTn4eckoe INIAaHUPOBaHHUE

No Bcero
n/n Pa3nesibl nporpaMmbl yueOHOT 0 Kypca 4acos
Oo0pa3oBaTe/ibHAsA 4YaCTh

1| Keiic 1.

IpoexTupyem naeansnoe VR-ycrpoiicrBo

1.1| 3nakomctBo. Texnuka GezomacHoctu. BBognoe 3ansitue («Co3naBait 2
MUPBI»)

1.2 | BBeneHue B TEXHOJIOTUH BUPTYAIHHOU U IOTIOJTHEHHON pealbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEXHOJIOTHIMHU HA HHTEPAKTUBHON BBOTHOM JICKITMH 1
TectupoBaHue  yCTpOMCTBA, yCTAaHOBKAa  NPUJIOKEHUH,  aHAIN3 1
MIPUHIIUIIOB PaOOThI, BHIABIEHUE KIIOUEBBIX XapaKTEPUCTHK
BoisiBnenue mnpuHLOUIOB paboOThl LUIEMa BUPTYalbHOM peaIbHOCTH, 2
MOUCK, aHallu3 U CTPYKTypupoBaHue uHpopmanuu o npyrux VR-
yCTpOMCTBaxX
Bri6op Marepuana ¥ KOHCTPYKIMH Uil COOCTBEHHOM TapHUTYPHI, 2
MOATOTOBKA K COOpKE ycTpoiicTBa
COopka coOOCTBEHHOI TapHUTYPHI, BhIpe3aHHe HEOOXOIUMBIX JIeTanen 2
C6opka coOCTBEHHOW T'apHUTYpHI, BbIpe3aHHEe HEOOXOAMMBIX JAeTaleH, 2
JU3aliH yCTpPOUCTBA
TectupoBanue u 1opaboTka NpOTOTUIA 2




Paborta ¢ kapToil MOJI30BATENBCKOTO OIBITA: BBISBICHUE MpoOIeM, C
KOTOPBIMHM MOKHO CTOJIKHYTBCS IIpU MCHOJIb30BaHuU VR. DokycupoBka
Ha OJHOW U3 HUX

AHaM3 ¥ OlleHKa CYIIECTBYIOIUX penieHui mpooiemsl. MHporpaduka
[0 PEUICHUSIM

lenepaums upei st pemeHust 3Tux npoodsieM. OnucaHne HECKOJIbKUX
uaeH, sKcIpecc-3cKU3bl. MUHU-TIpE3eHTAllUM UAEH U BBIOOp Jy4IIHUX B
popadoTKy

N3yuenne mNOHATHSA «IEPCHEKTHBA», OKPYKHOCTHM B IEPCIEKTUBE,
IITPUXOBKH, CBETOTEHH, I1aJIAIOLIEH TEHH

N3yuenne cBeTOTeHM W Tajaionied TEeHW Ha TpuMepe Quryp.
[Toctpoenne ObICTpOrO 3CKM3a (UTYpHl B TEpPCIEKTHBE, Tepenaya
00BEMa Cc MOMOIIBIO KapaHaamia. TexHUKa pucOBaHUs MapKepaMu

OcBoenne HaBBIKOB paboThl B 1O mist TpéxmMepHOro MpOEKTUPOBAHUS
(ua Be10Op — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenupoBaHue pa3padaThIBAEMOTO YCTPOICTBA

dotopeanuctnunas Busyanmsanus 3D-mogenu. Pengep (KeyShot,
Autodesk Vred)

[MoaroroBka TrpaduUecKUXx MaTepHajIoB Ui TPE3CHTAUU IPOCKTa
(dpoto, Bumeo, wuHbporpaduxa). OcBoeHHE HABBIKOB  BEPCTKH
MPE3CHTAIUH

[IpencraBienue mpoekToB nepen ApyruMu odydaromumucs. [TyOamunas
MPE3CHTAIMS U 3aI1Ta IIPOSKTOB

Keiic 2. Pazpa6arbiBaem VR/AR-npuiio:kenus

Bpopgnas HWHTCPAKTUBHAA JICKOHA 10 TCXHOJIOTUAM JIOTIOJTHEHHOW M
CMEIIaHHOM PCAIIbHOCTH

TectupoBanue  cymectByromx  AR-IPUIOXKEHUH,  oIpeneneHue
MPUHLUIIOB PaOOTHI TEXHOJIOTUI




BeisiBnienne mpoOneMHoOM cuTyaluu, B KoTopoit momorio 0sl VR/AR- 2
MPUIIOKEHHE, UCTIONB3YS METO/IbI TU3AH-MBIIICHHS

AHanu3 1 OLIEHKA CYIIECTBYIOIINX pelIeHuil npobiemsbl. ['enepamms 2
coOcTBeHHBIX uael. PazpaboTka crieHapus IpUIOKEHUS

PazpaGoTka creHapuss TPWIOKEHUS: MEXaHUKa B3aMMOJCHCTBHS, 2
(yHKIIMOHAJ, TPUMEPHBIN BUA HHTEpdetica

MuHu-npe3eHTaIu uaen 1 ux 10padoTka 1Mo 0OpaTHOM CBSI3U 2
[locnenoBarenpHOE HW3Yy4YE€HHE BO3MOXHOCTEH cpeabl pa3paboTKu 2
VR/AR-npusioxeHuit

Pa3pabotka VR/AR-puiiokeHust B COOTBETCTBUH CO CLICHAPHEM 8
COop oOpaTHO CBSA3M OT MOTEHITMATBHBIX IMOJB30BATENCH TTPHIIOKEHUS 2
JlopaboTKka MPHIIOKEHUS, YIUTBIBAsi 0OPATHYIO CBSI3b MOJb30BATEIIS 2
BrisBienue kimoueBbix TpeboBaHuit k pazpaborke GUI — rpaduyeckux 2
HHTEp(DHENCcOB MPUIIOKECHHNA

Pa3paboTtka untepdeiica mpuioxxkeHus — Au3aiiHa U CTPYKTYPbI 2
[ToarotoBka rpaduueckux MaTepuasoB MO TMPE3EHTAIUU IMPOEKTa 4
(dpoto, Bumeo, wuHbporpaduka). OcBOeHHE HABBIKOB  BEPCTKH
MIpe3eHTAINH

[IpencraBnenue MpoekToB mnepen Apyrumu odydaronumucs. [lyonnynas 2
MPE3EeHTALMs U 3allIUTa POEKTOB

Bcero yacos 70

CoaepikaHue TeM NPOrpaMmbl




Keiic 1. IIpoekTpyem naeajibHoe VR-ycTpoiicTBo

B pamkax mepBoro keiica (34 4) oOyuaromuecsi MCCISAYIOT CYIIECTBYIOIINE MOICTH
YCTPOMCTB BUPTYAJIbHOW PEAJIBHOCTH, BBIABIAIOT KIIIOUEBBIC IIAPAMETPHI, a 3aTEM BBIIIOIHSIOT
MPOCKTHYIO 3aJadyy — KOHCTpyHpPYIOT cobctBeHHOe VR-ycrpoiictBo.  OOydaromuecs
uccienyor VR-KoHTposuieppl U 0000111atl0T BO3MOKHbBIE MPHUHIMIIBI YIPABJIECHUS CUCTEMAMHU
BUPTYaJlbHOU peanbHOCTH. CpaBHMBAIOT pPa3/IMYHbIE THUIbl YIPABICHHUS U JEJIAlOT BBIBOJBI O
TOM, YTO HEOOXOIUMO JUTsl «0OMaHa» MO3ra M MOTPYKEHHS B APYrol MHP.

OOyuaromuecss CMOTYT coOpaTb COOCTBEHHYH Mojenb VR-rapHUTyphl: CIPOEKTHPOBATh,
CMOJICTUPOBaTh, BbIpe3aTh/pacrneyaratb Ha J3D-mpuHTEpEe HYXKHBIE JJIEMEHTH, a 3aTeM
MIPOTECTUPOBATH CAMOCTOSITEIBHO pa3pabOTaHHOE YCTPOMCTBO.

Keiic 2. PazpadaTbiBaem VR/AR-npuioxeHust

[locne ¢opmupoBaHuss OCHOBHBIX MOHSTHH BHUPTYaJbHOM pPEATbHOCTH, IOITY4YEHUS
HaBBIKOB paboTel ¢ VR-000pynoBanueM B mepBoM kelice (34 ), oOydaromuecss nepexoasT K
PacCMOTPEHUIO TOHATUN JOMOJHEHHON M CMEIIaHHOW peallbHOCTH, pa3OMpaloT MX OCHOBHBIE
orauuusi oT BuptyaidbHOW. CosmaroT cobctBeHHOe AR-mpuioxenue (augmented reality —
JIOTIOJTHEHHAsI PEAIbHOCTh), OTpabaThiBas HaBBIKM PabOTHI ¢ HEOOXOIMMBIM B JajbHEHIIEM
MIPOrpaMMHBIM OO€CTeueHUEM, HABBIKH JU3aiH-TIPOEKTUPOBAHUS U TN3alH-aHAIUTUKH.
OObyuaromuecs Hay4daTcsl paboTaTh C KPYMHEUITUMU PENO3UTOPUAMHU OECIIaTHBIX TPEXMEPHBIX
MoJenel, CMOTyT MUHUMAJIBHO aIlaliTUPOBATh MOJIEH, UMEIOIINeCs] B CBOOOTHOM JIOCTYIIE, MO
CBOM HYXIbl. HaumHaeTcsi 3HAKOMCTBO CO CTPYKTypoW uHTepderica mporpammbl mis 3D-
MOJIeTHpoBaHus (10 YCMOTpeHHI0 HacTaBHMKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMU
KOMaHJaMH. BBOJATCS OHATUS «IIOJUTOHAIBHOCTBY» U «TEKCTYpay.



Kaaposble yci10Bus peajM3aliii NPOrpaMmbl

TpeGoBaHwMsI K KaAPOBBIM pecypcam:

® YKOMIUICKTOBAaHHOCTh  00pa30BAaTENbHOTO  YUPESKIACHHUS  IE€Jarorn4eCcKuMH,
PYKOBOJSIIIUMH U UHBIMU PaOOTHUKAMU;

® YPOBCHb KBaJH/I(bI/IKaIII/H/I NneaarorndycCKux, PyKoOBOIAMIUX W HHBIX pa6OTHI/IKOB
00pa30BaTENILHOTO YUPEXKICHNUS;

® HCIPCPBIBHOCTH HpO(l)@CCI/IOHaJ'H)HOFO Pa3sBUTHA NE€AATrOTMYCCKUX U PYKOBOJAIINUX
pabOTHUKOB  00pa30BATENFHOTO  YUPEXKJCHHS, PEATU3YIOMIEr0 OCHOBHYIO

00pa30BaTENIbHYIO IPOTPaMMYy.

Komnerenmun MeITarOTUYECKOTO paboTHUKa, pean3yoniero OCHOBHYIO

00pa3zoBaTeNbHYIO TPOTPAMMY:

e o0OecneunBaTh YCIOBUS JIJIS1 YCIICUTHOMW ACSITEIIBHOCTH, TTIO3UTUBHOW MOTHBAIIUH, a
TaK)K€ CAaMOMOTHUBUPOBaHUS 00yUaIOIINXCS;

® OCYHECCTBIIATH CaMOCTOSITEIIHHBIN ITOUCK U aHAJIN3 I/IH(i)OpMaHI/II/I C IOMOIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

® BJAJCHUE UHCTPYMEHTAMU MIPOEKTHOU NESITEIbHOCTH;

® yMEHHE OpPraHu30BBIBAaTH W COMPOBOXIATh Yy4eOHO-HCCIIEIOBATEIBCKYIO |
IMPOCKTHYIO ACATCIIBHOCTD 06yqalonmxc5{;

® yMEHHE UHTEPIPETUPOBATH PE3YJIbTATHI JIOCTHIKEHUN 00YIarOIITNXCS;

e 0a30BbIe HaBBIKKM pabOTHI B IIporpaMMax i TpExmepHoro moaenupoBanus (3ds
Max, Blender 3D, Maya u 1p.);

e (0a30BbIC HABBIKK Pa0dOTHI B MIPOrPAMMHBIX Cpeiax Mo pa3paboTKe MPUIIOKECHHHA C

BUPTYaAJIBHOM | J0ToHEHHOM peanbHOocThio (Unity3D, Unreal Engine u ap.).



MaTepHaJ’ILHO-TeXHI/I‘IECKI/Ie yYcdioBus peajindalui NMMporpaMmmbl

AnnapaTHoe ¥ TeXHH4YecKoe o0ecrieyeHune:

— Pabouee mecTo oOyuaromierocs:

HOYTOYK: MPOM3BOJUTEIILHOCTL IMporieccopa (mo tecry PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 emuuui; 00bBEM
omeparuBHOM namsTh: He MeHee 4 ['6; 00béM HakomuTenss SSD/eMMC: He Menee
128 TI'0 (wnmm COOTBETCTBYIOIIMH IO XapaKTEPUCTUKaM  IE€PCOHAIBHBIN
KOMITIBIOTEP C MOHUTOPOM, KJIaBUATYpOH U KOJIOHKaMHU);

MBIIIb.

PabGouee mecTo HacTaBHMKA:!

HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — aHanoruyHas wnw 6onee  Hosas
Mmogens, facpusecknt  mpoueccop  NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHanoriyHas unu bonee HoBas Mogenb, 06bEM onepaTuBHOI namaTi: He Meee 4 16, Buaeosbixoq HDMI 1.4,
DisplayPort 1.2 unu 6oree HoBas MOAENb (Wid COOTBETCTBYIOMMA MO0 XapaKTEPUCTUKAM
MepPCOHAIBHBIN KOMIBIOTEP C MOHUTOPOM, KJIaBUATYPON U KOJIOHKaMH);

nuieM BupTyansHo# peanbHoctd HTC Vive nnu Vive Pro Full Kit — 1 mT.;
JUYHBIE MOOWJIBHBIE YCTPOWCTBAa OOYyYalOIIMXCS W/WJIM HAacTaBHUKA C
omneparnoHHoi cucreMoi Android;

MpEe3eHTAlIMOHHOE 000PYA0BaHNE C BO3MOKHOCTBIO MOAKIIIOUEHUS! K KOMIIBIOTEPY
— 1 KOMIIJIEKT;

(baumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J10CKa, COOTBETCTBYIOLIUN HaOOp
MUCbMEHHBIX TPUHAJICAKHOCTEH — 1 1IT.;

enuHas cetb Wi-Fi.

IIporpamMHoe obecnieuenne:

o(uCcHOE MporpaMMHOE 00eCIICUCHHE;

nporpaMmHoe obecriedeHue st TpéxmepHoro MozenupoBanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHasl cpeia s pa3pabOTKM THPHIOKEHHH C BUPTYaJbHOUW |

nomnosiHeHHOU peanbHOCThIO (Unity 3D/Unreal Engine);


http://www.cpubenchmark.net/)

— rpaduyeckuil peJakTop Ha BHIOOP HACTaBHHUKA.

PacxonHble MaTepuansl:

Oymara A4 s pucoBaHUs U pacniedaTku — MHUHUMYM | yrakoBka 200 TUCTOB;
Oymara A3 1st pUCOBaHUSI — MHUHUMYM I10 3 JINCTA HA OJJHOTO 00Y4YaroLIerocs;
Ha0Op MPOCTHIX KapaHAAMeH — 10 KOJIMYECTBY OOyJaONIuXCs;

Ha0O0p YEPHBIX MIAPHKOBBIX PYUEK — MO KOJIUYECTBY 00YUaIOIINXCS;

kneit [IBA — 2 mir.;

KJIef-KapaHail — 10 KOJIMYECTBY 00yUarouIuxcs;

CKOTY MPO3pavYHbI/MATOBBIA — 2 HIT.;

CKOTY JIBYCTOPOHHUH — 2 IIT.;

KapToH/rToppokapToH s MaketupoBanus — 1200*800 mm, o oJHOMY JTUCTY Ha JIBYX
00yJaroImXcs;

HO MaKETHBII — 10 KOJIMYEeCTBY O0y4aIOUIUXCS;

JIE3BUS JJISI HOKA CMEHHbBIE 18 MM — 2 1IT.;

HOKHHUIIBI — T10 KOJINYECTBY OOYYAIOIINXCS;

KOBPHK JUI PE3KH KAPTOHA — M0 KOJIMYECTBY O0yUaIOLIUXCS;

JIUH3BI 25 MM WK 34 MM — KOMIUICKT, TI0 KOJMYECTBY 00yUJarOMUXCs;

nonosiuTebHO — PLA-tutactuk 1,75 REC Heckoapkix BETOB.



Hepeqenb PEKOMEHAYEMBIX HCTOYHUKOB
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11.  Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).
12.  Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13.  Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production (The
Manufacturing Guides).

14.  Susan Weinschenk. 100 Things Every Designer Needs to Know About People (Voices
That Matter).

15.  http://holographica.space.

16.  http://bevirtual.ru.

17.  https://vrgeek.ru.

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

19.  https://geektimes.ru.

20.  http://www.virtualreality24.ru/.

21.  https://hi-news.ru/tag/virtualnaya-realnost.

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

23.  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.  http://www.notcot.org/.

32.  http://mocoloco.com/.

33.  https://www.youtube.com/channel/UCOzx6PAOtgemJI1Ypd_1FTA.

34.  https://vimeo.com/idsketching.

35.  https://ru.pinterest.com/search/pins/?q=design%?20sketching&rs=typed&term_meta[]=des
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