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TlosicHurenpHas 3amucka

AKTYaJbHOCTB: BHPTYyaJIbHAs U JOMOJIHEHHAS PEANbHOCTH — OCOOBIE TEXHOJOTMYECKHE
HaIpaBJIeHUs, TECHO CBSI3aHHBIE C IPYTMMH. DTH TEXHOJIOTUH BKJIIOUEHBI B CITIUCOK KJIIOUEBBIX U
OKa3bIBAIOT CYIIECTBEHHOE BJMSHME Ha pa3BUTHE pbIHKOB. IlpakThuecku s Kakaow
MEPCIeKTUBHOW TO3WIMH OyAyInero KpadHe Tojie3Hbl OynyT 3HaHus w3 objactu 3D-
MOJIeTUPOBAHUs, OCHOB IPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOI'O 3PEHUS U T. II.

CornacHO MHOTOUHCIIEHHBIM HccienoBaHusiM, VR/AR-pbIHOK pa3BUBaeTCs 110 SKCIIOHEHTE —
COOTBETCTBEHHO, €My HEOOXOIMMBI KOMITETEHTHBIE CTICLINATUCTBI.

B xome mnpakTHdeckMX 3aHATHH MO TPOrpaMMe BBOAHOTO MOAYJSA OOyYaromuecs
MO3HAKOMSTC C BUPTYaJIbHOM, NONOJHEHHOW M CMEIIAHHOW pPEeaJbHOCTSAMH, MONMYT HX
0COOEHHOCTH M BO3MOKHOCTH, BBISIBSIT BO3MOJKHBIE CIIOCOOBI MPUMEHEHHS, a TAKXKE OMPENesT
Hanboyiee MHTEPECHbIE HANPABJICHUS U NAJbHEHIIEro yriayOJieHHs], MapajuielbHO pa3BUBas
HaBBIKM  OHU3aWH-MBIIUJIEHWS, OU3alH-aHAJIM3a ©  CIIOCOOHOCTH CO3IaBaTb HOBOE |
BOCTpPeOOBaHHOE.

CuHeprusi METOIOB U TEXHOJIOTHH, HCIIONIb3YEMBbIX B HarpaBieHnu «Pa3paboTka mpuiokeHni
BUPTYaJIbHON U JOTIOJIHEHHOHN PeabHOCTH», JACT OOYYAIOIEMyCsl YHUKAIIbHBIE METAIIPEIMETHbIE
KOMIIETEHILNH, KOTOpBIe OyIyT MOJIe3HbI B chepe MPOSKTHUPOBAHUS, MOAECTUPOBAHNUS OOBEKTOB U
MPOLIECCOB, Pa3pabOTKU MPUIIOKEHUH U Jp.

IIporpamma maét HeoOXOAUMbIE KOMITETEHLIMHU Uil JaJbHEHIero yriyOJéHHOrO OCBOCHUS
IU3afiHEPCKUX HABBIKOB M METOAMK MpOoeKTHpoBaHUsl. OCHOBHBIMM HANpaBICHUSIMH B U3YUEHUU
TEXHOJIOTUH BUPTyaJbHOW U JOIMOJHEHHON peanbHOCTH, C KOTOPBbIMH IO3HAKOMSTCS
oOyJarommecsi B paMKax MOAYJIS, CTAHYT HadyallbHbIe 3HaHUS O pa3paboTKe MPUIIOKEHUH IS
Pa3IMYIHBIX YCTPOHCTB, OCHOBBI KOMITBIOTEPHOTO 3peHHUs1, 0a30BbIe MOHATHS 3D-MonenupoBaHusl.

Uepes 3HAKOMCTBO € TEXHOJOTUSMH CO3JaHHMA COOCTBEHHBIX SYCTPOHCTB M pa3paboTku
NPUIIOKEHNH OyIyT pa3BUBATHCS MCCIIEIOBATENbCKHUE, HHKEHEPHBIE 1 TPOSKTHBIE KOMIETECHIUH.

OcBoeHHe 3THX TEXHOJIOTHUH MOApa3yMeBaeT MOJy4YeHHE psinga Oa30BbIX KOMITETEHLNH,
BJIaJI€HNE KOTOPbIMU KPUTHUECKH HEOOXOANMO JIFOOOMY CIIEIHATUCTY HA KOHKYPEHTHOM PBIHKE
tpyaa B STEAM-npodeccusax. Llenp nporpammer:. GpopmupoBanne yaukanbHbix Hard- m Soft-
KoMmneTeHIui o padore ¢ VR/AR-TexHONOrMsIMI Hepe3 UCTIONb30BAHUE KEHC-TEX HOJIOTHIA.

Henw nporpammel: GopmupoBanue yHUKaIbHBIX Hard- u Soft-kommereniuii mo padore ¢
VR/AR-TexHONOTUsAMHU Yepe3 UCIIONIb30BaHNE KeHC-TEXHOIOTUH.

3agaum nporpammbi:

Oo0yuarwmue:

* 00BACHUTH Oa30BbIe MOHATHUS CPepbl Pa3pabOTKH MPHIIOKEHUH BUPTYaJIbHON U TOTIOJIHEHHON
PEaTbHOCTH: KIIIOUEeBbIE OCOOCHHOCTH TEXHOJIOTHH U MX Pa3fIMyus MeKAy cOOOH, MaHOpaMHOe
(b oTO ¥ BUAEO, TPEKUHT PeabHBIX OOBEKTOB, HHTEPQEIC, MOJUTOHATIBHOE MOACTHPOBAHHUE;

* cpopMHpOBaTE HABBIKHU BBITIOJHEHUS TEXHOJOTHUYECKOH LETIOYKH pa3padOTKH NPUIIOKEHUH
11 MOOMJTBHBIX YCTPOMCTB W/WJIM TIEPCOHANBHBIX KOMITBIOTEPOB C UCTIOIb30BAHNEM
CHEeIMAIBHBIX IPOTPAMMHBIX CPEN;

* chopMupoBaTh Oa30BbIE HABBIKK pabOTHI B IporpaMmax AJisl pa3padboTK MPHIIOKEHUH C
BUPTYQJIbHON U TOTIOJIHEHHON PeabHOCTHIO;

* chopMupoBaTh Oa30BBIE HABBIKK pabOTHI B IporpaMmax AJisl TPEXMEPHOTO MOJICITMPOBAHNS;
* HAYYUTh UCIIOJIB30BATh U AJANITHPOBATH TPEXMEPHBIE MOJIEIH, HAXOJSIIIIUECS B OTKPBITOM
OOCTyIIe, 1JIs 3a/1a4 Keica;

* chopMupoBaTh Oa30BBIE HABBIKK PabOTHI B MporpamMmax ajist pa3padoTku rpaduuecknx
uHTEpQEicoB;



* [IPUBUTbH HABBIKU IIPOEKTHOM EATENbHOCTH, B TOM YHUCJIE€ UCIIOJIb30BAHNE HHCTPYMEHTOB
MJIAaHUPOBAHUS.
PassuBaromue:

* Ha TIPOTSDKEHUH BCEX 3aHATHH (popmupoBaTh 4K-komnereHnn 6 (KpUTHIECKOE MBIIIIICHHE,
KpeaTUBHOE MbIIIJIEHHE, KOMMYHHUKALUs, KOOnepaLus);

* crtocoOCTBOBATH PACLIMPEHHIO CJIOBAPHOTIO 3a11aca; * CocoOCTBOBATh PA3BUTHIO MAMSITH,
BHUMAaHHMs, TEXHUUECKOTO MBILUICHUS, U300pETaTeNbHOCTH;

* cr10cOOCTBOBATH PA3BUTHIO AJITOPUTMHUYECKOTO MBILIIICHHS,

* crtocoOcTBOBATH (POPMUPOBAHUIO UHTEPECA K TEXHUIECKUM 3HAHHSIM
; ® cIocoOCTBOBATh (POPMUPOBAHUIO YMEHHS MTPAKTHYECKOTO MPUMEHEHHS IOJYYeHHBIX 3HAHWH;
* chopMupoBaTh yMeHHE POPMYIHPOBATh, APTYMEHTHPOBATh U OTCTANBATH CBOE MHEHHE;

* chopMHPOBATE YMEHHE BBICTYIATh MMyOJIUYHO C TOKJIaaMH, IPE3CHTALMAMH H T. T1.
BocnurarenbHsble:

* BOCIIUTHIBATh aKKYPATHOCTD M JUCHUIUTMHUPOBAHHOCTD MPH BBITIOJIHEHUH PadoThI;

* crtocobCcTBOBaTh (YOPMHUPOBAHHIO MOJIOKUTENBHON MOTHBALIMH K TPYIOBOH AESITEIbHOCTH;
* c1IocOOCTBOBATH (POPMUPOBAHHIO OIBITA COBMECTHOTO U HHAWBUAYAJIBHOTO TBOPUECTBA MPH
BBINIOJTHEHUY KOMaHIHBIX 3aaHH;

* BOCIIUTBHIBATH TPYAOIMOONE, yBaXKEHUE K TPYAY;

* (hopMHUPOBATH YYBCTBO KOJUIEKTUBU3MA M B3aHMMOIIOMOLIIH;

* BOCIIUTBIBATh YYBCTBO MAaTPUOTU3MA, IPAKIAHCTBEHHOCTH, TOPAOCTH 38 JOCTUKEHUSI
otevyecTBeHHON U T-oTpacnu.

IIporHo3upyemsbie pe3yJibTATHI H CHOCOOBI HX MPOBEPKH

JInYHOCTHBIE pPe3yabTAThI:

* KPUTHYECKOE OTHOLIEHHE K HHPOopMAIH 1 U30UPATEbHOCTD €€ BOCTIPUSITHS;

* OCMBICJIEHME MOTUBOB CBOUX JICMCTBUI NMPHU BBINOJHEHUH 3a1aHUN;

* pa3BUTHE JIOOO3HATEILHOCTH, COOOPA3UTEIPHOCTH MPHU BHIMOTHEHUH Pa3HOOOPA3HBIX 3aTaHUN
npobIeMHOro U 3BpHcTHYe- Ppé+gata+ VR\AR-CEyAaYiiAYA 7 ckoro xapakTepa;

* Pa3BUTHE BHUMATEJIbHOCTH, HACTOMYUBOCTH, LIEJICYCTPEMIEHHOCTH, YMEHHUS MTPEOA0JIEBATh
TPYIHOCTH;

* Pa3BUTHE CAMOCTOSITEIBHOCTH CY)KICHUM, HE3aBUCUMOCTU U HECTAHIAPTHOCTH MBIIILJICHUS;
* OCBOGHHE COLMANBHBIX HOPM, TIPABIII TIOBEECHUS, POJIel POPM COIHATbHON JKU3HU B
rpymnmnax u coodImecTBax;

* popmMupoBaHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIEHUN U COTPYTHUYECTBE C
OPYTUMHU OOYHAIOITUMHUCH.

MeTanpeamMeTHbIe pe3yJbTAThI:

Peryn1siTuBHBIe YHHBepcaJibHbIe yueOHbIe 1eHCTBHUS:

* YMEHHE IPUHUMATh U COXPAHATh YUeOHYIO 3a71a4y;

¢ YMCHUC IIJIAHUPOBATH NOCIEAOBATCILHOCTD IIATOB aJIrOpUTMa OJI1 TOCTHXKCHHUA LCIH,

* yMEHUE CTABHUTH LIEJIb (CO3AaHIE TBOPUYECKOH paboThI), TUTAHUPOBATh JOCTUKEHUE STOU LIS,
* YMEHHUE OCYLIECTBIISITh UTOTOBBIN U MOIIArOBbI KOHTPOJIb IO PE3YJIBTATY,

* cr1I0COOHOCTH aI€KBATHO BOCIIPUHUMATD OLIEHKY HACTABHHUKA U IPYTHX O0YHarOIINXCS;

* YMEHHUE Pa3IndaTh CIOCo0 U pe3ysbTaT AeHCTBHS,

* YMEHHE BHOCUTb KOPPEKTHUBBI B IEICTBUSA B CIIy4ae PACXOKAECHUS PE3yJIbTaTa PELIEHUS
3a/1a4M Ha OCHOBE €€ OLICHKH U Y4€Ta XapakTepa CAeNaHHbIX OIHOOK;

* YMEHHE B COTPYAHUYECTBE CTABUThH HOBbIC yueOHbIE 3a1a4H;

* CIIOCOOHOCTD MPOABJIATE MO3HABATCIbHYIO HHULIUMATHBY B yLIe6HOM COTPYOAHUYIECTBE,

* YMEHHE OCBAUBATh CIIOCOOBI pEIIeHUsI MPOOIEM TBOPUECKOTO XapaKTepa B JKU3HEHHBIX
CUTyalusx;

* YMEHHUE OLICHUBATh MOJYyYAIOIIUIACS TBOPUECKUI NIPOAYKT U COOTHOCUTD €0 C U3HAYaJIbHbIM
3aMBICJIOM, BBITIOJIHATH 110 HEOOXOIUMOCTH KOPPEKLIUH JTHOO MPOAYKTA, THOO0 3aMbICIA.



Ilo3HaBaTe/IbHBIE YHHBePCAJbHbIE YUeOHbIe JeHCTBHS:

* yMEHHE OCYILIECTBIISATh MOUCK HHYOPMAIIMK B MHANBUAYATIbHBIX 8 MHPOPMALIOHHBIX apXHBax
oOy4atroterocs, THGOPMAITMOHHOH cpeie 00pa3oBaTEIHLHOIO YUpeskaeHus, (penepaibHbIX
XpaHWIHIIAX THOOPMALIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

* YMEHHE HCTIOJIb30BATh CPENCTBA NH(POPMALIIOHHBIX 1 KOMMYHHKAITHOHHBIX TEXHOJOTHHA 115
peLIeH!s] KOMMYHHKATHBHBIX, TO3HABATEIbHBIX M TBOPUYECKHX 3a/1ad;

* YMEHHE OPUEHTUPOBATHCS B pa3HOOOpa3nuu criocoOOB pelieHus 3a/1ad;

* YMEHHE OCYINECTBIISITh aHAIN3 OOBEKTOB C BbIIEICHNEM CYIECTBEHHBIX 1 HECYIIECTBEHHBIX
NPU3HAKOB;

* YMEHHE POBOAUTH CPABHEHHE, KJIACCU(UKALIMIO TI0 3aaHHBIM KPUTEPHSIM;

* YMEHHE CTPOUTD JIOTUYECKHE PACCYKIEHUS B (POpME CBSI3U MPOCTHIX CYKIEHUI 00 00BEKTE;
* YMEHHE YCTAaHABIUBATh aHAJIOTHUH, IPHUNHHO-CIIEICTBEHHbBIE CBS3H,

* YMEHHE MOJEINPOBATh, MPeoOPa30BbIBATh OOBEKT M3 UYBCTBEHHON (POPMBI B MOZEIb, ITIE
BBIJIEJICHBI CYLIIECTBEHHBIE XaPAKTEPUCTUKH O0BEKTA (MPOCTPAHCTBEHHO-rpadUIecKast Win
3HAaKOBO-CHMBOJIMYECKAs);

* YMEHHE CHHTE€3HPOBATh, COCTABIIITH LIEJIOE U3 YaCTEH, B TOM YHCJIE CAMOCTOATEIBHO
IOCTPanBaTh C BOCIIOJIHEHHEM HEIOCTAIOLINX KOMIIOHEHTOB. KOMMYHHKaTHBHbIE
yYHHBEpCaJlbHbIe yueOHbIe NeHCTBUS:

* YMEHHE apTryMEHTHPOBAThH CBOKO TOYKY 3PEHHSI HAa BBIOOP OCHOBAHHH U KPUTEPHUEB NIPU
BBIJICJICHUU NMPU3HAKOB, CPABHEHUH U KJIACCU(PUKALIHI OOBEKTOB;

* YMEHHE BBICTYLINBATH COOECEIHIKA U BECTH JHAJIOT;

* crocOOHOCTh MPU3HABATH BO3MOXKHOCTD CYIIECTBOBAHMS PA3JIMIHBIX TOYEK 3PEHUS U ITPABO
KaXK/I0T0 HMETh CBOIO;

* YMEHHE TUIAHUPOBATh Y4eOHOE COTPYAHIYECTBO C HACTABHUKOM M JPYTUMHU OOYYar0 LIMMHICS:
OTIPeNeNATh LeNH, PYHKIUN yYaCTHHKOB, CTIOCOOB! B3aUMOAECHCTBUS;

* YMEHHE OCYIIECTBIISITh IOCTAHOBKY BONPOCOB: HHULIMATHBHOE COTPYAHHYECTBO B MIOMCKE U
cbope napopmanny;

* YMEHHE pa3pernaTb KOH(QINKTHL BhIABICHHE, HAECHTH(GUKAINSA POoOIeMbl, TOUCK U OLIEHKA
aNbTEPHATUBHBIX CITOCOOOB pa3peLIeHnst KOH(IIUKTA, IPUHATHE PEIICHUS H €r0 pean3alus;

* YMEHHE C JOCTATOYHOH IMOJIHOTON U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B COOTBETCTBHUH C
3amadaMu U yCIOBUSIMH KOMMYHUKALIUH;

* BJIQICHHE MOHOJIOTHYECKON U THAIOTUIECKOH (hopMamMu pedn.

IIpeameTHBIE pe3yJIbTATHI

B pesynprare ocBoeHHs mporpamMmsl 00yJaroLecs A0UKHbI 3HATH:

* KJIFOUEBBIE OCOOEHHOCTH TEXHOJIOTUH BUPTYAIbHOHN M TONOJHEHHON PeabHOCTH;

* MPUHLMITEI PAOOTHI MPIJIOKEHHUH C BUPTYAIBbHON U TOMOJHEHHOH PEaIbHOCTHIO,

* IepeyueHb COBPEMEHHBIX YCTPOHCTB, UCTIONB3YEMBbIX JIJIs1 pabOThI C TEXHOJOTHSIMH, U UX
MpeIHa3HAYEHUE;

* OCHOBHOM (DyHKIIOHAJ TIPOTPaMM JJIsl TPEXMEPHOTO MOZIEITMPOBAHNS;

* IPUHLIUIIBI U CIIOCOOBI pa3padOTKH MPUIIOKEHUH C BUPTYaJbHON U TOTIOHEHHOH
PEANBHOCTBIO;

* OCHOBHOM ()yHKIIMOHAJ MMPOTrPAMMHBIX Cper s pa3pabOTKH MPUIIOKEHUH C BUPTYAJIbHOHN U
JOTOJHEHHON PealbHOCTBIO;

* ocobeHHOCTH pa3paboTku rpaduuecknx HHTEpdEHcos.
YMeTb:

* HACTPaWBATh U 3aIyCKATh LIJIEM BUPTYAJIbHON PEANbHOCTH;

* YCTAHABJIMBATbL U TECTUPOBATH NPUJIOKEHHs BUPTYaJIbHON PEabHOCTH;

* CaMOCTOSITETIbHO COOMpaTh OUKH BUPTYaJbHON PEabHOCTH;

* popmynupoBaTh 3a1a4y Ha MPOSKTUPOBAHUE UCXO/S U3 BBIABICHHOH MPOOIEMBI;

* YMETb NTOJIb30BATHCS PA3IMYHBIMU METOAAMU M'€HEpaLuU UOeH;



* BBINOJIHATH IPUMUTHBHBIE ONIEPALIUHU B TPOrpaMmax [Jjisl TPEXMEPHOrO MOAEIUPOBAHUS;

* BBITIOJHATH NPUMHUTHBHBIE OTIEPALIH B IPOTPAMMHBIX CPEax sl pa3padoTKU MPUIIOKEHHUH ¢
BUPTYAJIbHON U JOMOJHEHHON PEAIbHOCTBIO;

* KOMITWJINPOBATh MPHJIOKEHHUE AJIT MOOMIIBHBIX YCTPOWCTB MITH MEPCOHAIBHBIX KOMITBIOTEPOB U
pa3melnarhb ero IJisi CKaunBaHUs NOJIb30BATENSIMU,

* pazpabarbiBaTh rpaduieckuii uarepderic (UX/UI);

* pa3pabaTriBaTh Bce HEOOXOUMBIE IrpadUuecKre U BUAEOMaTepHaIbI IJIs TPE3CHTALH TPOEKTa;
* IPEACTABIISATh CBOW MPOEKT.

BJIA/IETD:

* OCHOBHOH T€PMUHOJIOTHEH B O0JIACTH TEXHOJOTUI BUPTYAIbHOM U TONOJTHEHHON PeabHOCTH;
* 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJIEITMPOBAHUS;

* 0a30BBIMH HABBIKAMH Pa3pabOTKU MPHIIOKEHUH ¢ BUPTYAIbHON U TOMOJHEHHOHW PEeaIbHOCTHIO,
* 3HAHUSIMH IO MPUHIUIIAM PaOOTHI 1 OCOOEHHOCTSIM YCTPOWMCTB BUPTYAJIbHON U AOMOJHEHHOM
PEaNbHOCTH.

®opMBbI IOABEICHUSI HTOI0B peain3aliu 001meo0pa3oBaTe/IbHOI NPOrpaMMbl

ITonBeneHne UTOrOB pean3yeTcs B paMKax 3allluThl pe3yibTaToB BeinoiaHeHus Keiica 1 u Keiica
2.

®DopMBI AeMOHCTPALIUH Pe3yJabTATOB 00yUeHHUs
IIpencrasneHne pe3ynbTaToB OOpPA30BATENBHON NESITEIBHOCTH MPOHAET B (opMme MyONuuHON
MIPEe3eHTALMH peLIeHNH KeliCOB KOMaHAaMU U OCIEAYIOLINX OTBETOB BbICTYAIOLIUX HAa BOIPOCHI
HACTaBHUKA U IPYTUX KOMaH].

®DopMBbI AUATHOCTHKH Pe3yJIbTATOB 00yUeHHs
becena, TectupoBaHue, onpoc.

CoaepxaHue nporpaMmbl Kypca

IIporpamma mpenmonaraer MOCTENEHHOE PACIIUPEHUE 3HAHWH M UX yryOJieHHWe, a TakxkKe
npuodpereHne yMeHUl B OO0JAaCTH NPOEKTHPOBAHUS, KOHCTPYHUPOBAHHMS W HW3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe oOpaszoBarenbHOro mporecca JekuT npoekTHeid moa- VRVAR- xon. OcHoBHas
¢dbopMa nmomauM TEOPUN — HHTEPAKTUBHBIC JIEKIIH U MOLIAroBble MacTEP-KJIACCHl B IPYIIAx 110
10-15 uenosek. IIpakTudeckue 3ajaHus MJIAHUPYETCS BBITOJIHATD KAK MHIAWBUYAJIbHO U B Napax,
TaK U B MaJbIX TpPyNNax. 3aHATHS NPOBOASTCS B BUAe Oecel, CEMUHAPOB, JICKUMH: IS
HAISIAHOCTH MOJAABaeMOro MaTepHualla MUCIOJAb3YETCsl PAa3JIMYHbIA MyJIbTUMEAUNHBIA MaTepHual
— Mpe3eHTalMH, BUJEOPOIUKH, IPUIIOKEHUS TIP.

TemaTuuyeckoe NJIAHUPOBAHUE

No | Paszpnenbl nporpamMmel yueOHOTO Kypca | Yacel
Keiic 1. IlIpoexTupyem ugeanbnoe VR-ycrpoiicTo
1 3nakomctBo. TexHuka 6e3onacHocTH. BBOMHOE 3aHsTHE 2

(«Coznmasait MUPBI»
BBenenue B TEXHOJIOTHH BHPTYAJIbHOH H A0NOJHEHHOH PeAJbHOCTH

2 3HakOMCTBO ¢ VR-TEXHONOTUSIMU Ha UHTEPAKTUBHOW BBOIHOM 1
JIEKIIN
3 TectupoBaHue yCTpONCTBa, yCTaHOBKA NMPUIIOKEHUH, aHAJIN3 1

NPUHIUIIOB pa0OTHI, BBIIBJICHHE KIFOUYEBbIX XapaKTEPHUCTUK




4-5 | BoiaBneHne NpUHLIUIIOB Pa0OTHI IIJIEMa BUPTYaJIbHON PEATbHOCTH, 2
MIOUCK, aHAJTN3 U CTPYKTYpHpOBaHue HHPOpMALIH O Ipyrux VR-
YCTPONCTBAX

6-7 Bribop MaTepuana 1 KOHCTPYKIHMH AJisi COOCTBEHHOM rApHHUTYPHI, 2
MOJITOTOBKA K COOpKe yCTPOHCTBA

8-9 COopka coOCTBEHHO TapHUTYPHI, BBIPE3aHHE HEOOXOIUMBIX 2
aeranen

10-11 | CHopxka coObCTBEHHON TrapHUTYPBI, BBIPE3aHHE HEOOXOTUMBIX 2
JeTaJiel, TU3aiiH yCTPONCTBA
12-13 | TectupoBaHue u 10padOTKA MPOTOTUIA 2

14 Pabora ¢ kapTOli MOJIB30BATENLCKOTO OMBITA: BBISIBICHHE MPOOJIEM, 1
C KOTOPBIMH MOKHO CTOJIKHYTBCS IIPU UCTIOJIB30BaHUU VR.

DOKyCHPOBKA Ha OJJHOW U3 HUX

15 AHaJM3 ¥ OLIEHKA CYIECTBYIOIINX PEeIEHUH MPoOIeMBbl. 1
Wndorpaduka no pemeHnsm

16-17 | I'enepauus uneit nist pemenus >Tux npodiem. Onucanue 2
HECKOJIBKUX UII€H, SKCNIPECC-3CKU3bl. MUHU-TIPE3CHTALUU 1€ U
BBIOOp JIYYIINX B MPOPAOOTKY

18-19 | UsyueHue NOHATHUSA «I€PCIIEKTUBA», OKPYKHOCTH B IIEPCIEKTUBE, 2
IITPUXOBKH, CBETOTEHH, MAAI0LIeH TeHU

20-21 | M3ydeHue CBETOTEHH M MAJAOLIeH TEHH Ha IpuMepe Quryp. 2
IToctpoenue ObICTpOro 3cku3a GUTyphl B IEPCIIEKTHUBE, ITEpeaaya
00BEéMa ¢ MOMOIIBIO KapaHaama. TexHIKa pUCOBaHUS] MapKEpaMu

22-27 | OcBoenue HaBbIKOB padoTsl B 1O nist TpéxmMepHOTro 6
npoekTupoBanus (Ha BbIOop — Rhinoceros 3D, Autodesk Fusion
360)

28-31 | 3D-mopenupoBaHue pa3padaThiBAEMOro YCTPONUCTBA 4

32-33 | @oropeanucrnuHas Buzyanusauus 3D-monenu. Pennep (KeyShot, 2
Autodesk Vred)

34-35 | IlogroroBka rpayMueCKUX MaTEPUANIOB IJISl TPE3EHTAUU MTPOEKTA 2
(dboro, Buneo, undporpaduka). OCBOEHUE HABBIKOB BEPCTKU
NPE3CHTALIH

36 [IpencraBneHue MPOEKTOB MEpe APYTHMH O0yHarOIIUMUCSL. 1

ITybuyHast nmpe3eHTalus ¥ 3aIUTa IPOSKTOB
Hroro 3a 1 rog 36
Keiic 2. PazpadaTbiBaem VR/AR-npunokenus
1 BBonHast HHTEpaKTUBHAS JIEKLIUS 110 TEXHOJIOTUSM JIONOJHEHHOW U 1
CMEIIAHHOMN PEeaJIbHOCTH
2 TectupoBanue cyuecTByromux AR-npuioxkeHnii, onpeneneHme 1
NPUHIUIIOB Pa0OThI TEXHOJOTHH

3-4 BrisiBnenne npoOaeMHOM CUTyaln, B KOTOPOI MOMOTIIO Obl 2
VR/ARnpuiioskeHue, NCIob3ysi METObI AN3aH-MBIILICHUSI

5-6 AHaJM3 ¥ OLIEHKA CYIMECTBYIOIINX PEeIIEHUH MPoOIeMBbl. 2
I'enepanms coOcTBeHHBIX Hei. PaspaboTka cieHapust IPUIIOKEHUST

7-8 PaszpaboTtka crieHapust IpUIIOKEHUS: MEXaHHUKA B3aUMOJICHCTBUS, 2
(b yHKIIMOHAJ, MPUMEPHBIN BUI HHTEpdeiica

9-10 | MuHH-TIpe3eHTALH UAEH U HX 10paboTKa 1o 0OpaTHOH CBA3U 2

11-12 | IlocnenoBaTenbHOE N3yUE€HUE BOZMOXKHOCTEH Cpenbl pa3paboTku 2
VR/AR-npunosxeHuit
13-20 | Paspaborka VR/AR-npunoskeHnsi B COOTBETCTBUH CO CLIEHAPHEM 8




21-22 | COop obpaTHOI CBSI3M OT MOTEHIMAJBHBIX MOJb30BaTENeH 2
PUIIOKEHHS

23-24 | opaOoTKa MPUIIOKEHHUs], YIUThIBast OOPaTHYIO CBSI3b MOJIb30BATENS 2

25-26 | BeuiBneHue kimoueBbIx TpeOoBanui K paspadorke GUI — 2
rpaduyueckux nHTepheHcoB NPUIOKEHUN

27-28 | Paszpabotka unrepderica NpuiIOKeHUs — U3aliHA U CTPYKTYPHI 2

29-33 | ITogroroBka rpayMYECKUX MAaTEPUANIOB IJISl TPE3EHTAUU MTPOEKTa 5
(dboro, Buneo, undporpaduka). OCBOEHHE HABBIKOB BEPCTKU
Npe3eHTALUH

34-36 | IIpencrasieHre MPOEKTOB MEPe APYTUMHU O0yHAIOIIUMUCS. 3
[TyOnu4Has npe3eHTalMs 1 3a1HUTa MPOSKTOB

Hroro yacos 3a 2 rox 36

CoaepixaHue TeM nporpamMmm

Keiic 1. IlpoexTupyem naeansnoe VR-ycrpoiicTso

B pamkax mnepsoro keiica (34 u) oOydvarommecs HUCCIEAYIOT CYIIECTBYIOIINE MOIETH
YCTPOWCTB BUPTYAJIbHOH PEaJbHOCTH, BBIABISIFOT KJIFOYEBBIE MapaMETPhl, a 3aTEM BBIMMOJHSIOT
MPOEKTHYIO 3a7]a4y — KOHCTPYHPYIOT coOcTBeHHOe VR-yCTpoiicTBO.

Obyuarommecss uccienyror VR-koHTposuiepsl U 00OOIIAIOT BO3MOXKHBIC MPUHIUIIBI
YIPABJICHUSI CUCTEMAMH BHPTYAIbHOH peanbHOCTH. CPaBHUBAIOT PA3JIMYHBIC THUIIbI YITPABICHHS
U JIeJal0T BBIBOJBI O TOM, YTO HEOOXOIUMO IJIsl «00OMaHa» MO3Ta M TIOTPYKEHHs B IPYTOM MUP.
OObyuarommecss cMOryT coOpaTh COOCTBEHHYK Mopaenb VR-TapHHUTYpBI: CIPOEKTHPOBATh,
CMOZIENNPOBaTh, BbIpe3aTh/pacnieyarat Ha 3D-mpuHTEpe Hy)KHBIE OJJIEMEHTB, a 3aTeM
NPOTECTUPOBATH CAMOCTOATENBHO Pa3paboTaHHOE YCTPONUCTBRO.

Keiic 2. PazpadaTeiBaem VR/AR-npuno:kenus

ITocne ¢popMHUpOBaHUS OCHOBHBIX NMOHSATHH BHPTYAJIbHOH PEANbHOCTH, MONYYEHUS] HABBIKOB
paboter ¢ VR-obopymoBanmem B mepBoM keiice (34 u), oOyuaromuecss NEpeXomsiT K
PACCMOTPEHHIO TOHITUH JONMOJHEHHOW M CMEINAaHHOH peajbHOCTH, pa30OHparOT MX OCHOBHBIE
ornuumsi OT BupTyanpHOU. Co3maroT cobcrBenHoe AR-mpuioxenwe (augmented reality —
NOTIOJTHEHHAS PEajIbHOCTD), OTpadaTbhiBasi HABLIKU PabOThI ¢ HEOOXOAWUMBIM B JalibHEHIIEM
NPOTrPaMMHBIM OOecrieueHNeM, HaBbIKU TH3aiH-TIPOCKTUPOBAHUS U AM3aH-aHAJTUTHKH.

Obyuarommecss Hay4arcs paloTaTb € KPYNHEHIIUMH PENO3UTOPUSMH  OeCIUIaTHBIX
TPEXMEPHBIX MOAENEH, CMOTYyT MUHUMAJIbHO aJalTUPOBATh MOJEIH, HMEIOLIHECS B CBOOOIHOM
JOCTYTIE, TIOA CBOM HyX/bl. HaumHaeTcst 3HAKOMCTBO CO CTPYKTYpO#l mHTepderica mporpaMMal
st 3D-mopenupoBanusi (o yecMOTpeHnto HactaBHuka — 3ds Max, Blender 3D, Maya),
OCHOBHBIMH KOMaHIaMU. BBOIATCS MOHSITHS «IIOJUTOHABHOCTE» U «TEKCTypa».

Kanposbie yci10BusI peaiu3aiuu NporpaMmmbl

TpeGoBaHus K KAAPOBBIM pecypcam:

* YKOMIUIEKTOBAaHHOCTh OOPa30BaTENbHOTO YUPEIKACHUS MMENaroruieCKiMH, PYKOBOASIINMHE H
UHBIMH paOOTHUKAMU;

* YpOBEHb KBAIU(PUKALMK TEJATOTMYECKUX, PYKOBOMSALIMX W HHBIX PabOTHHUKOB
00pa30BaTENBLHOTO YUPEIKACHNUS;

* HETIPEPBIBHOCTDb MPOPECCHOHATBHOTO PA3BUTHUS NEJArOTHYECKIX M PYKOBOISALINX PaOOTHHKOB
00pa30BaTENbHOIO YUPEXKICHUS, PEANU3YIOLIEr0 OCHOBHYIO O0pa3OBaTENbHYIO IPOrPaMMy.
Komnerennun mnenarorndeckoro pabOTHHKA, PEANN3YIOMIEr0 OCHOBHYIO 00pPa30BaTENbHYIO
POTrpaMMmy:

* o0ecrieuynBaTh YCJOBHS MJISI YCIIEIIHOW NEITENbHOCTH, MO3UTHBHOH MOTHBALMH, & TaKXKe
CaMOMOTHBHPOBAHUs OOYYAOLITIX CS;



* OCYLIECTBJISITb CAMOCTOSITENIbHBIA TOUCK M aHAJIN3 HH()OPMAIIUK C TTOMOLIBIO COBPEMEHHBIX
UH(OPMALIMOHHO-TTOMCKOBBIX TEXHOJIOTHIA;

* BJIQICHUE HMHCTPYMEHTAMH NMPOEKTHON AEATEIbHOCTH;

* yYMEHHE OpPTaHHM30BbIBATH M COMPOBOXKIATH Y4YEOHO-HUCCIENOBATENBCKYI0O M IPOEKTHYIO
AESITebHOCTD OO YUaIOLITIXCS;

* YMEHHE UHTEPIPETHPOBATDH PE3YJIbTAThI JOCTHKEHHH 00 yJarOIIUXCS;

* 0a30BbIe HABBIKHM padOTHI B IpOrpaMmMax st TpéxmepHoro moaenuposanus (3ds Max, Blender
3D, Maya u ap.);

* 0a30BBIC HABBIKK pabOTHI B MPOrPaMMHBIX Cpeaax Mo pa3padoTKe MPHIOKEHUH C BUPTYaJIbHON
u pononHeHHoM peanbHocThio (Unity3D, Unreal Engine u np.).

MaTtepHanbHO-TEXHHYECKHE YCJIO0BHS PEATH3ALHH NPOrPAMMbI

AnmapaTHOe 1 TEXHU4YeCKOoe obecreueHue:

* Pabouee MecTo oOy4aroIerocs:

HOYTOYK: TPOM3BOIUTENBHOCTh mpoueccopa (mo Ttecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ve menee 2000 equHuuIl, 00BEM OMIEPATUBHOM MAMSTH: HE MEHEE
4 T6; obvém Hakomurens SSD/eMMC: He menee 128 I'G (Mmum COOTBETCTBYIOLIUEH TIO
XapaKTepUCTHUKAM [E€PCOHAJbHBIN KOMIIBIOTEP C MOHUTOPOM, KJIaBUATypOH U KOJIOHKaMHu);
MBbIIIb.

* PaGouee MecTo HaCTaBHUKA:

HOyTOYK: mpoueccop Intel Core i5-4590/AMD FX 8350 — ananormuHast win Oosiee HOBas
mozenb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHaloruyHash wim Ooyiee HOBas MOAeNb, O0OBEM omeparwBHON namsTu: He MeHee 4 I0,
Buneosbrxoq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBast Mozesnb (MJIM COOTBETCTBYIOILIHHA 1O
XapaKTEepPUCTHUKAM [E€PCOHAIbHBIN KOMIIBIOTEP C MOHUTOPOM, KJIaBUATypOH U KOJIOHKaMHu);
uuieM BuptyanbHoi peanpHocTd HTC Vive unu Vive Pro Full Kit — 1 it

JMYHBIE MOOMIIbHBIE YCTPOMCTBA OOYYarOIUXCsl /MM HACTABHUKA C ONEPALIMOHHOW CHUCTEMOM
Android;

NPE3CHTAIIMOHHOE O0OPYAOBaHHE C BO3MOXKHOCTBIO TOAKIIOUEHHS K KOMIbIOTepy — 1
KOMIUIEKT; (IUMYapT ¢ KOMIUIEKTOM JICTOB/MapKepHas IOCKa, COOTBETCTBYIOIIWH Habop
MUCbMEHHBIX MPUHAIJIEKHOCTEH — 1 1mIT.;

enuHas ceTb Wi-Fi..

IIporpammHuoe oGecrieueHue:
* o(hriCHOE POTPaAMMHOE O0eCTIIeHeHUE;
* IporpaMMHoOe obecrieuenue s TpéxmepHoro monenuposanus (Autodesk Fusion 360; Autodesk
3ds Max/Blender 3D/Maya); VR\AR
* mporpaMMHas cpena Uit paspaboTKH MPWIOXKEHUH C BHPTYAIbHOH W JOMOJHEHHOH
peanbHocThiO (Unity 3D/Unreal Engine);
* rpadU9IeCKHii peJaKTOP Ha BBIOOP HACTABHUKA.

Pacxoanbie MaTepHanabl:
* Oymara A4 i prCOBaHUS U pacriedaTku — MUHUMYM 1 yrakoska 200 iucTos;
» Oymara A3 nis puCOBaHMSI — MHHHUMYM I10 3 JICTa HA OJJHOTO O0YYaroIIerocs;
* HabOp MPOCTBIX KapaHJaIeld — MO KOJMYECTBY OOYHaOIINX CS;
* Ha0Op YEPHBIX MMAPHUKOBBIX PYyUEK — I10 KOJUYECTBY O0YHarOIIUXCS;
e xneid IIBA — 2 mr.;
* KJIeH-KapaHaal — 1O KOJIMYECTBY O0yUarOIINXCS;
* CKOTY MPO3payuHbIil/MaTOBbII — 2 IIT.;
* CKOTY ABYCTOPOHHHMI — 2 1IT.;


http://www.cpubenchmark.net/

* KapTOH/TOo(poKapToH ANnA MakeTupoBaHus — 1200*800 mm, MO OLHOMY NMCTY Ha [BYX
00yu4aloLLMXCA; * HOX MaKeTHbI — MO KO/IMYECTBY 00YyYaro L NXCS;

* N1e3BMA 419 HOXA CMEeHHble 18 MM — 2 WT.;

* HOXKHULbI — MO KONMYEeCTBY 00yyatoLwnxcs;

* KOBPUK A1 PE3KWN KapTOHA — MO KOJIMYECTBY 0Oy4aroLwmxcs;

* INH3bI 25 MM U1 34 MM — KOMMJIEKT, MO KOIMYECTBY 06yyatoLmnxcs;

e nononHutensHo — PLA-nnactuk 1,75 REC HeCcKobKUX LBETOB.

MepeyeHb, peKOMEHAYEMbIX NCTOYHUKOB:

1. AgpuaH LoHeccun. Kak cTaTb gM3ailHepoMm, He npogas AyLwy abasony / Mutep.

2. XXaHHa lnatka, Tum Orunsu. lymain Kak gusanHep. Au3aiH-MmblwneHne gas MeHexepos /
MaHH, MBaHOB 1 Pepbep.

3. Mavikn OxaHga. Coxru cBoé noptdonno! To, YeMy He yyaT B Au3aliHepCKMX WKonax /
Mutep.

4. ®un Knusep. Yemy Bac He Hay4at B Au3aiiH-wkone / Punon Knaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills) /
Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.
7.Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) / Paperback,
2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 2009.

10. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid Visualization of Ideas.
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. PAc*6”ca”™ VR\AR/

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://lwww.behance.net/.

31. http://www.notcot.org/.

32. http://mocoloco.com/.

33. https://www.youtube.com/channel/ UCOzx6PAOtgemJIlYpd_1FTA.

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

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