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IlosscHuTeIbHAS 3aIMMCKa.

AKTYaJlbHOCTB: BHUPTyaJbHasi U JIONOJIHEHHAs PEAIbHOCTU — O0COObIE TEXHOJOIMUYECKUE
HANpaBJICHUs, TECHO CBSI3aHHBIE C JPYITMMU. ODTH TEXHOJOTMH BKJIIOYEHBI B CIMCOK KIIOYEBBIX H
OKa3bIBAIOT CYILECTBEHHOE BIMSIHME HA PAa3BUTHE PBIHKOB. [IpakTHuecku [uid KaxI0M NepcreKTUBHON
no3unuu Oyaymiero KpaifHe moie3Hbl OyayT 3HaHuss u3 oOnactu 3D-mopenupoBaHUs, OCHOB
[IPOrpaMMUPOBAHUS, KOMIIBIOTEPHOTO 3pEHUS U T. II.

CorjnacHO MHOTOYHCIICHHBIM HCclenoBaHusIM, VR/AR-pbIHOK pa3BHBaeTCsl MO JKCIIOHEHTE —
COOTBETCTBEHHO, EMY HEOOXOAUMbI KOMIIETEHTHbIE CIICIIUATIMCTBI.

B xone mpakTHUecKuX 3aHATUH 1O IMpOrpaMMe BBOJHOTO MOJYJS 00y4aroIIuecs: MO3HAKOMSTCS C
BUPTYaJIbHOM, JTONOJIHEHHON M CMEUIAHHOM PeanbHOCTAMH, MOMMYT UX OCOOEHHOCTH M BO3MOXKHOCTH,
BBISIBSIT BOBMOKHBIE CIIOCOOBI MPUMEHEHHUSI, @ TAKKE ONPEIeNIT Hanboiee HHTEPECHBIC HAPABICHUS /IS
JanbHeero yriayOyieHus,, NapajulelbHO pa3BHUBas HaBBIKM JM3aiH-MBILUICHUS, IU3aliH-aHANIW3a U
CIIOCOOHOCTH CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHeprust METOJIOB M TEXHOJIOTHH, MCHOJb3yeMbIX B HampaBiieHMH «Pa3zpaOoTka NpuiIoKeHUH
BUPTYaJIbHOW ¥ JOMOJHEHHOM pPEaJbHOCTH», JacT OOYyYaroleMycCs YHUKaJbHBIE MeTarpeIMeTHbIE
KOMIIETEHIIMH, KOTOpble OyIyT IMOJIe3Hbl B c(epe MNPOEeKTUPOBAHMS, MOAEIMPOBAHUS OOBEKTOB U
MIPOIIECCOB, PAa3padOTKU MPHIIOKEHUH U JIp.

[Tporpamma 1aér HEOOXOAMMBIE KOMIIETEHLMH Ul JalbHEHIIEro YriayOJEHHOrO OCBOEHUS
IM3aHEPCKUX HAaBBIKOB M METOMWK MpOeKTHpoBaHWsA. OCHOBHBIMH HAINpaBICHUSMH B W3Y4YCHUHU
TEXHOJIOTUH BUPTYaJIbHOH M JIOMOJIHEHHOW PEaIbHOCTH, ¢ KOTOPBIMH IO3HAKOMSTCA OOyyaroliuecs: B
paMKax MOJyJIs, CTaHYT HadalbHbIE 3HAHUS O pa3pabOTKe NMPUIIOKEHUH Ui Pa3IMYHBIX YCTPOMCTB,
OCHOBBI KOMITBIOTEPHOT'0 3peHHsl, 6a30Bble MOHATUSA 3D-MoaenupoBaHus.

UYepe3 3HAKOMCTBO € TEXHOJOTHSIMU CO3/IaHHsI COOCTBEHHBIX YCTPOMCTB U pa3pabOTKH MPHIIOKEHHHA
OyayT pa3BUBATbCS UCCIIEOBATENILCKUE, UHKEHEPHbBIE U TPOEKTHBIE KOMIIETEHIINH.

OcBoeHHE ATHX TEXHOJOTHUH TOApa3yMeBaeT IMOydeHHe psga 0a30BBIX KOMIIETEHIIMH, BIIaJCHUE
KOTOPBIMH KPUTHUYECKH HEOOXOIUMO JIF0OOMY CHEHATUCTy Ha KOHKYPEHTHOM pbiHKe Tpyaa B STEAM-
npodeccusix.

Hesas nporpammbl: GopMupoBanue yHukanbHbix Hard- u Soft-komnerennuit no pa6ore ¢ VR/AR-
TEXHOJIOTUSIMH Yepe3 UCTIONb30BaHNe KeC-TEXHOIOTHA.

3agaum nporpaMmsbI:

Oo0yuariue:

® 00BSACHUTH 0a30Bble MOHATHS Chepbl pa3pabOTKU MPHIOKEHUH BUPTYaIbHONW M JAOMOIHEHHOU
PeaTbHOCTH: KIIFOUYEBbIE OCOOCHHOCTH TEXHOJIOTUH M WX pPasziIHuusi MEXIy CO00H, maHopamHoe (GOTO H
BUJIC0, TPEKHHT PeaIbHBIX 00BEKTOB, MHTEp(ENc, MOIUTOHAIBHOE MOJEINPOBAHHE;

* c(hopMHUPOBATh HABBIKM BBITOJHEHHUS TEXHOJIOTHYECKON IEMOYKH pa3pabOTKH MPUIIOKEHUH IS
MOOMJIBHBIX YCTPOWCTB W/WIIM TEPCOHANBHBIX KOMIIBIOTEPOB C HCIOJIb30BAaHUEM CIELUATIBHBIX
MIPOTPaMMHBIX Cpef;

e chopmupoBaTh 0a30Bble HAaBBIKM PAa0OTHI B IMporpammax s pa3pabOoTKH NPHIOKEHUH ¢
BUPTYaJIbHOU U JIOTIOJIHEHHOHN peallbHOCTHIO;

e chopmMupoBarh 6a30BbIe HABBIKK PaOOTHI B MPOrpaMMax JjIsl TPEXMEPHOTO MOJICIIPOBAHUS;

® HAy4yWTh HCIOJb30BATh M aJaNTUPOBaTh TPEXMEpPHBIE MOJENH, HAXOAAILIMECS B OTKPBITOM
JOCTYTIE, JJIS 3a]1a4 Keilca;

e copmupoBarh 0a30Bbleé HaBBIKM pabOThl B MporpaMMax Jjsi pa3paboOTKu TpaduuecKux
uHTEpPEcoB;

® [PUBHUTH HABBIKM TPOEKTHOW JEATEIBHOCTH, B TOM YHCIIE HCIOJIb30BAHWE HHCTPYMEHTOB
TUTAHUPOBAHMSL.

PassuBarommue:



* Ha MPOTHKEHUU BCeX 3aHATHH QopmupoBath 4K-koMrereHIUN (KPUTUYECKOE MEBIILICHUE,
KpeaTUBHOE MBIIIJICHHE, KOMMYHUKAIIH, KOOepalus);

® CIOCOOCTBOBATH PACIIUPEHUIO CIIOBAPHOTO 3aI1aca;

® CIOCOOCTBOBATh PA3BUTUIO MAMATH, BHUMAHUS, TEXHUUECKOTO MBILIUICHUS, H300peTaTeIbHOCTH;

® CrHOCOOCTBOBATH Pa3BUTHUIO AITOPUTMUUYECKOTO MBIILICHNUS;

® crocoOCTBOBAaTh (POPMHUPOBAHUIO HHTEPECA K TEXHUYECKUM 3HAHUSIM;

® crocoOCTBOBAaTh (POPMHUPOBAHUIO YMEHHUS MTPAKTUUECKOTO TPUMEHEHHUS MTOJTyYE€HHBIX 3HAaHUH;

e chopmupoBaTh yMeHHE GOPMYITUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

e chopmHupoBaTH YMEHHUE BBICTYNATh MyOJIUYHO C TOKJIalaMU, IPE3CHTAUSAMU U T. 11

BocnuraresbHble:

® BOCIIUTHIBATh aKKypaTHOCTh U JUCHUIUTHHUPOBAHHOCTH MPU BHIMOJIHEHUH PAOOTHI;

® CIOCOOCTBOBATH (POPMHUPOBAHUIO MOJIOKUTEITHHON MOTHUBALIUU K TPYAOBOH JEATEIHLHOCTH;

® crocoOCTBOBaTh (POPMHUPOBAHUIO OMNBITA COBMECTHOTO M WMHJUBUIYaIbHOTO TBOPUYECTBA MpHU
BBITIOJIHCHUHM KOMAHIHBIX 33JIaHUI;

® BOCIIUTHIBATh TPYAOIIO0HUE, YBaXKECHHUE K TPYY;

e (QopmMHupoOBaTH UYBCTBO KOJUIEKTUBU3MA U B3aHMOIIOMOIIIN;

® BOCIHTBHIBATH YYBCTBO NATPUOTU3MA, TIPAKIAHCTBEHHOCTH, TOPJIOCTH 32 JOCTHUIKEHHS
otedyecTBeHHo M T-orpaciu.

IIporuo3upyembie pe3yJbTaThl U CIOCOOBI X NPOBEePKHU JINUHOCTHBIE Pe3yJIbTATHI:

® KPUTHUYECKOE OTHOLICHHE K MH(POpMAINK U U30UPATETBHOCTh €€ BOCIIPUATHS;

® OCMBICJIEHUE MOTHUBOB CBOMX JICUCTBUI MPU BBINOJHEHUH 3a/IaHUM;

® pa3BHUTHE JIIOOO03HATEILHOCTH, COOOPA3UTEIILHOCTH TPU BBIIOJIHEHUU Pa3HOOOPA3HbIX 3aJaHUN
MIPOOJIEMHOTO ¥ 3BPUCTHYECKOTO XapaKTepa,

® pa3BUTHE BHUMATEIBHOCTH, HACTOWYMBOCTHU, LEIEYCTPEMIEHHOCTH, YMEHHS IIPEOJI0JIeBATh
TPYIHOCTH;

® DPa3BUTHE CAMOCTOSTEIBHOCTU CYKIAEHUW, HE3aBUCUMOCTH U HECTAHIAPTHOCTU MBILIJICHHUS;

® OCBOCHHE COIMAIBHBIX HOPM, IIPaBUJI MOBEACHUS, posiel U (popM COLMaNbHOMN KHU3HU B FPyMIax
M coo0IIecTBax;

e (popmupoBaHHE KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUU U COTPYAHHYECTBE C APYTUMHU
00yJarouMuCs.

MeTtanpeameTHsblie pe3yJabTAThI:

PerynstuBHbIe yHUBEpCAbHBIEC yUeOHBIE IEHCTBUS:

* yMeHHE IPUHUMATh U COXPaHATh YUeOHYIO 3a7a4y;

® YMEHHUE IUIAHUPOBATh MOCIEA0BATEIBHOCTD IIArOB AJITOPUTMA JIJIST JOCTUKEHHUS LEIH;

® yMEHHE CTaBUThH 11€]1b (CO3JaHNE TBOPUYECKOM pabOThI), MIIAHUPOBATH JOCTUKEHHUE ITOU IENH;

® YMEHHE OCYIIECTBIISITh UTOTOBBII M MOLIATOBBIA KOHTPOJIb 110 PE3YJIbTATY;

® CIOCOOHOCTH aJIEKBATHO BOCIIPUHUMATh OIICHKY HACTABHUKA U IPYTUX 00yUYaIOIINXCS,;

* yMEHHE pa3Nu4aTh COcO0 U pe3ynbTaT NeHCTBUS;

® YMEHHE BHOCUTH KOPPEKTHBBI B JEHCTBUS B CIy4ae PACXOXKIACHUS pe3yJibTaTa PEIICHUS 3a/1a4u
Ha OCHOBE €€ OIICHKHU U y4€Ta XapaKTepa CIIEeTaHHbIX OMIHOO0K;

® YMEHHE B COTPY/IHUUECTBE CTABUTH HOBBIC YUEOHBIE 3a/1aUH;

® CIOCOOHOCTH MPOSIBIIATH TO3HABATENIbHYIO MHUIIMATUBY B Y4€OHOM COTPYJIHUYECTBE;

* YMEHHE OCBaWBaTh CIIOCOOBI peIIeHUs MPOOJIEM TBOPUYECKOTO XapaKTepa B KU3ZHCHHBIX
CUTYaIHsIX;

® YMEHHE OLIEHMBATh MOJIYHYAIOUIUICS TBOPUYECKUU MPOAYKT U COOTHOCHUTH €r0 C M3HAYaJIbHbIM
3aMBICIIOM, BBITIOJHSTH 1O HEOOXOAUMOCTH KOPPEKITUHU JTHO0 TTPOIYKTA, JIMOO 3aMbICIa.

[To3HnaBaTeNbHBIE YHUBEPCAIbHBIC YUeOHbIC ACHCTBHUS:

®* YMEHHE OCYIIECTBISATH MOUCK WH(OPMAIMU B WHIMBUAYAJTbHBIX WH()OPMAITMOHHBIX apXUBax
oOyuatolerocsi, THGOPMAIIMOHHOW cpejie 00pa30BaTENLHOTO YUpEeXKAeHHUs, PelepalbHbIX XPaHUIUIIAX
MH(OPMALIMOHHBIX 00pa30BaTENbHBIX PECYPCOB;

* yMEHHE HUCIOJB30BaTh CPEACTBAa WH(MOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTHHA st
perieHns: KOMMYHUKATHUBHBIX, TO3HABATEIIbHBIX M TBOPUYECKUX 3a]1a4;

* yMEHHE OPHEHTHUPOBATHCS B Pa3HOOOPA3UH CIIOCOOOB PEIICHUS 3a/1a4;



® yMEHHUE OCYILECTBISATh AaHAIU3 OOBEKTOB C BBIZACICHHEM CYIIECCTBEHHBIX M HECYILECTBEHHBIX
IIPU3HAKOB;

® yMEHHE NMPOBOAUTH CPAaBHEHHE, KIACCUPHUKAIIHIO 110 3aJlaHHBIM KPUTEPUSIM;

® yMEHHUE CTPOUTH JIOTHUECKUE PACCYXICHUs B (hOpMeE CBSI3H MPOCTHIX CYKIEHUN 00 00bEKTe;

* YMEHME YCTaHAaBIIMBATh AHAJIOI'MH, IPUYNHHO-CIICICTBECHHBIE CBA3U;

* yMEHHE MOJEJINPOBaTh, MPEOOpPa30OBbIBATE OOBEKT W3 UYBCTBEHHOW (OpMBI B MOJEINb, Il
BBIJICJIEHBl CYIIECTBEHHbIE XapaKTEPUCTUKU OOBEKTa (IPOCTPAHCTBEHHO-Tpauueckass WM 3HAKOBO-
CUMBOJIMYECKas);

® YMEHHME CUHTE3UPOBATH, COCTABIIATH LIEJIOE U3 YACTEH, B TOM YUCIIE CAMOCTOSTEIBHO JOCTPAUBATh
C BOCIIOJIHEHUEM HEJIOCTAIOIIUX KOMIIOHEHTOB.

KomMyHMKaTHBHbBIE YHUBEPCATIbHBIC YUEOHbBIE ICHCTBUS:

* yMEHHE apryMEHTHpPOBATh CBOIO TOYKY 3PEHHUS Ha BHIOOp OCHOBAaHHMA M KPUTEPUEB IMPU
BBIJICJIEHUY NIPU3HAKOB, CPABHEHHUH U KJIacCU(PUKALIMY OOBEKTOB;

* yMEHHE BBICIYIINBATh COOECETHNKA U BECTH TUAJIOT;

® CHOCOOHOCTh NPHU3HABaTh BO3MOXHOCTb CYLIECTBOBAHMS PA3JIMYHBIX TOYEK 3PEHUS U IPABO
Ka)KJI0r0 UMETh CBOIO;

* yMEHHUE IIJJaHUPOBATh Y4eOHOE COTPYIHUYECTBO C HACTABHUKOM M JPYTUMHU OOYYaIOLIMMHUCH:
OTIPEIeNIATH 1eNH, (PYHKIMH yYaCTHUKOB, CIIOCOOBI B3aMMOACHCTBUS;

® yMEHHE OCYILECTBIIATh IOCTAHOBKY BOIIPOCOB: MHUIIMATHBHOE COTPYIHUYECTBO B IIOMCKE U cOope
nHpopManuu;

* yMEHHE pa3pemaTrh KOH(IUKTHL BBIBICHUE, HICHTH(UKAIUSA MPOOJIEMBbI, MOUCK W OIEHKa
aJIbTEpPHATUBHBIX CIIOCOOOB pa3pelieHus: KOH(INKTA, IPUHATHE PELLICHUS U €0 peaan3alys;

®* YMEHHE C JOCTATOYHOW ITOJHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIA B COOTBETCTBUU C
3aJla4aMy U yCIOBUSAMHU KOMMYHUKALINN;

* BJIaJICHHE MOHOJOTUYECKOW U AUATIOTUYECKON (hopMaMu peyu.

IIpenmeTrHbie pe3yJIbTaThI

B pesynbrare ocBO€HUS IPOTrpaMMBbl 00yUJarOIIHUECs TOJIKHBI 3HATD:

® KIIIOYEBbIE OCOOCHHOCTU TEXHOJOIMM BUPTYaJIbHOM U JOIIOJHEHHOHN peabHOCTH;

® PUHIUIBI PAOOTHI IPUIOKEHUI C BUPTYaIbHON U JOMOJHEHHOW PealbHOCTHIO;

® [IepeYeHb COBPEMEHHBIX YCTPOMCTB, HCHOIB3YEMbIX JUIsI PabOThl C TEXHOJOTHSMH, U HX
IIpeAHa3HAYEHUE;

® OCHOBHOM ()YHKIIMOHAJ MPOTpamMM JiJIsl TPEXMEPHOTO MOJEINPOBAHNS;

* [IPUHLUIBI ¥ CIIOCOOBI pa3pabOTKU MPUI0KEHUH C BUPTYaJbHON U JIOTIOJIHEHHON PealbHOCTHIO;

® OCHOBHOM (PyHKIMOHAJ MPOrpPaMMHBIX Cpell Uld pa3pabOTKU MPHIIOKEHUH ¢ BUPTYalIbHOW U
JOTIOJIHEHHOM PEalbHOCTBIO;

® 0co0eHHOCTH pa3pabOTKHu rpapuuecKkux HHTEP(PEncoB. yMeTh:

® HacTpauBaTh U 3allyCKaTh IJIEM BUPTYaJIbHON pPealbHOCTH;

® YCTaHaBJIMBAaTh U TECTUPOBATH IPUJIOKEHUS BUPTYAIbHOU PEaIbHOCTH;

® CaMOCTOSATENILHO COOMPATh OYKU BUPTYaIbHOM peabHOCTH;

e (hopMynupoBaTh 33Ja4y Ha IPOCKTUPOBAHUE UCXOS U3 BBISIBIEHHON MPOOIEMBI;

® YMETh I10JIb30BATHCS PANIMYHBIMUA METOJAAMH I'€HEpaALUN UIEH;

® BBIIOJIHATH IPUMHUTHUBHBIE ONIEPALIMU B IPOrpPaMMax JJIsl TPEXMEPHOTO MOJEINPOBAHMS;

® BBINOJIHATH MPUMHUTHBHBIE ONEpPAllMU B MPOTPAMMHBIX Cpelax Ajsi pa3paOOTKU MPHIIOKEHUH ¢
BUPTYaJIbHOW U JONOJHEHHOW PEAIBHOCTHIO;

* KOMIMJIUPOBATH MPUIIOKEHUE JIJI1 MOOMIIBHBIX YCTPOMCTB HIJIM MEPCOHAIBHBIX KOMIBIOTEPOB U
pa3Meniarh ero i CKauuBaHUs M0JIb30BaTENSIMY;

e paspabareiBaTh rpadguueckuit uarepdeiic (UX/UI);

e paspabarbIBaTh BCce HEOOXOAUMBIE rpaduuecKue U BUeoMaTepuabl 1 Pe3eHTAIlH [TPOEKTa;

® [PEACTaBIATH CBOM MPOEKT.

BJIAJICTh!

® OCHOBHOW TEPMHHOJIOTHEH B 00JaCTH TEXHOJIOTMIA BUPTYaIbHOM U JJOMOJHEHHOM pealbHOCTH;

e 0a30BbIMH HAaBBIKAMU TPEXMEPHOT'O MOJIETUPOBAHUS;

e ($a30BBIMH HaBBIKAMU Pa3pabOTKU MPHIIOKEHUH ¢ BUPTYaIbHON U JOMOIHEHHOM PeabHOCTbIO;



* 3HAHHWAMH [0 MPUHIUIIAM PAOOTHl U OCOOCHHOCTSM YCTPONCTB BUPTYaJIbHON U JOMOJHEHHOU
PEaIbHOCTH.

@DopMbl NOABEACHNS UTOTOB peain3anun 001eodpa3oBaTeTbHOM NPOrpaMMBbI

ITonBenenne UTOroB peain3yeTcsa B paMKax 3aluThl pe3ynbTaToB BeinojHeHus Kerica 1 u Keiica 2.

@DopMblI 1eMOHCTPALIUH Pe3YJIbTATOB 00yUeHU s

[IpencraBienue pe3ynbTaToB 00pa30BaTENbHON JAEATEIbHOCTH MPOUAET B (opme MyOIuyHON
MPE3CHTAIIMM PEHICHUN KEWCOB KOMaHJIaMU W TOCIEIYIOUIMX OTBETOB BBICTYIMAIOIIUX HA BOIPOCHI
HACTaBHUKA U IPYTrUX KOMaH].

@opMbl JHATHOCTUKHU pe3yabTaToB 00ydyenus becena, rectupoBanue, ompoc.

CopaepixaHue nporpaMmbl Kypca

[IporpaMma mpenrnosiaraeT MOCTENEHHOE pacIIMPeHHe 3HAHWUK M WX YrIyOJIeHHe, a Takke
npuoOpeTeHne yMEeHUW B 00JIACTH MPOEKTUPOBAHMS, KOHCTPYUPOBAHUS U HU3TOTOBIEHHUS TBOPYECKOTO
MPOJIYKTA.

B ocHoBe 00pazoBaTeNbHOrO Mpolecca JICKHUT MPOeKTHBIM moaxon. OcHoBHas (opma momayu
TEOpUHM — WHTEPAKTUBHBIE JIEKIMU M IOLIArOBbIE MacTep-kiacchl B rpynmax ao 10-15 yenosek.
[IpakTrueckue 3ajaHus JIAHUPYETCS BBIMOIHATH KAK MHIUBUIYAIbHO U B TIapax, TaK M B MAJIbIX TPYIIIaX.
3aHsATUS TPOBOJSTCA B BHUJE Oecell, CEMUHAPOB, JICKIMI: Il HAIJBSIIHOCTH I0JJaBa€MOI0 MaTepualia
UCIOJIb3YETCS Pa3NUYHbIA MYIbTUMEIUHHBIN MaTepral — MPe3eHTALUN, BUICOPOIUKH, TPUIOKEHUS TIP.



Temarnueckoe MmiIaHupOBaHUE.

Ne Paszne orpa e0HOro Kypca Beero
J1eJIbI IPOrPaAMMbI VUEOHOT
n/n porp y yp JacoB

Oobpa3oBartejibHAsI 4YaCTh

Keiic 1.
1 |IIpoexTupyem naeaanHoe VR-
YCTPOHCTBO

11 3nakoMcTBO. TexHuka 6e30MacHOCTH. 9
" | BBognoe 3ansitue («Co3naBaii MEPBI»)

1.2 | BBenenue B TEXHOJIOTUU BUPTYAIbHOM U
JOTIOJIHEHHOM PEalIbHOCTH

13 3HaxoMcTBO ¢ VR-TexHonmorusaMu Ha 1

WHTEPAKTUBHON BBOJIHOW JIEKIIUU

TectupoBanue ycTpoiicTBa, yCTaHOBKA
MIPUJIOKEHUH, aHATTU3 MIPUHIIUIIOB padoThI, |1
BBISIBIICHUE KJIFOUEBBIX XapaKTEPUCTUK

BersiBiieHre MpUHIMIIOB pabOTHI LIJIEeMa
BUPTYaJIbHOW PEAILHOCTHU, IIOUCK, aHAJIU3 U
CTPYKTYypUpPOBaHHE UH(POPMALIUU O JPYTUX
VRycrpoiictBax

Br160p Marepualia 1 KOHCTPYKIIMH JUIsS
COOCTBEHHOM TapHUTYPHI, TOJTOTOBKA K 2
cOopKe ycTpoicTBa

COopka coOCTBEHHOH TapHUTYPHI,
BBIPE3aHNE HEOOXOUMBIX JeTaIeH

COopka coOCTBEHHOI rapHUTYPHI,
BBIpE3aHHE HEOOXOIMMBIX JeTajeH, Tu3aiH |2
YCTpOMCTBA

TecTupoBanue u 10pabOTKa MPOTOTHUIIA 2

Pab6oTa ¢ KapTOfI IMOJIB30BaTCIbCKOI'O

OIIbITa: BBISABJIICHHUEC HpO6J'ICM, C KOTOPbIMHA
MOKHO CTOJIKHYTBECA ITPHU MCITOJI30BAHUN 1
VR.

DOKyCHpPOBKA HAa OJHOM U3 HUX

AHanu3 1 OlleHKa CYIIECTBYIOIINX
pemenuii mpo6iemsl. Mudorpaduka no 1
pelIeHUusIM

['eneparus uneit Ut pemeHnst ITHX
npobaeM. Onucanrue HeCKOJIbKUX UJIEH,
JKCNpPeCcC-ICKU3bl. MUHH-TIpE3EHTAIIUN
ujei 1 BBIOOD JTYYIINX B IPOPAOOTKY

N3yuenue TTOHSTHS «TIEePCTIEKTUBAY,
OKPY>XHOCTH B IEPCICKTUBC, MITPUXOBKH, 2
CBETOTEHM, T1aJIAf0IICH TEHU

N3ydeHue cBETOTEHU W MaJaroNIel TEHU Ha
npumepe ¢uryp. [locrpoenne 6picTporo 2
3CKH3a (PUrypsl B IEPCIIEKTUBE, Tepeaaya




00BbéMa ¢ TOMOIIBIO KapaHamia. TexHuka
pHCOBaHUS MapKepaMu

OcBoenune HaBBIKOB paboThl B [1O ms
TPEXMEPHOTO

npoektupoBanus (Ha Beioop — Rhinoceros
3D, Autodesk Fusion

360)

3D-MonenupoBanue pa3padbaTbIBAEMOTro
YCTPOMCTBA

doropeanucTuyHas Buzyanusanus 3D-
monenu. Pernep (KeyShot, Autodesk Vred)

[TonroroBka rpadguyeckux MaTepualioB A
npe3eHTanuu  npoekra  (¢gorto, BHUIEO,
uHporpadpuka). OcBoenue HAaBbIKOB
BEPCTKHU IIPE3EHTALMU

[IpencraBieHue NpoeKTOB NEPE APYTUMU
oOyuaromumucs. [TyGnmanas npe3enTamus
U 3al1UTa IPOEKTOB

Keiic 2. Pa3pabarsiBaem VR/AR-
IIPHUIIOKCHUSA

BBoaHas nHTEepakTUBHAS JICKUIHS 110
TEXHOJIOTUSIM JONOJHEHHOW U CMEILIaHHOU
peanbHOCTH

TectupoBanue cymectByronmx AR-
MPUJIOKEHU, ONTPEJETIEHUE TPUHIIUIIOB
paboOTHI TEXHOJIOTUHU

BrisiBnenue npoOieMHOM cUTYyaluy, B
KoTopoii momorio 661 VR/ARnpunoxenue,
HCIIOJIB3YS] METO/IbI AN3aH-MBIIUICHHS

AHanu3 1 OLEHKa CYIIECTBYIOLIUX
perenuit mpoOiemsl. ['eHepanms
coOcTBeHHBIX HJel. PazpaboTka cueHapus
IIPWIOKEHHUS

PazpaboTka ciieHapust MpUII0KEHUS:
MeXaHUKa B3auMOJeHCTBUS, (PYHKIIMOHA,
pUMEpPHBIN BUI HHTEpdeiica

MuHu-TIpe3eHTa HIeH U UX J0paboTKa
0 00paTHOM CBSI3U

[TocnenoBarenpHOE N3yUeHUE
BO3MOKHOCTEH cpefbl pa3padoTku VR/AR-
MIPUIIOKEHUN

Pa3paborka VR/AR-nipunosxenus B
COOTBETCTBHUH CO CLIEHAPUEM

COop 00paTHOM CBSI3M OT MOTEHIIUATBLHBIX
I0JIB30BATENEH IPUIIOKEHUS




Jlopa®oTKa npuIoKeHusl, yUUThIBas 2
00paTHYIO CBSA3b MOJIb30BATENS

BrisiBiieHHE KITFOUEBBIX TPEOOBAHMH K
pazpabdotke GUI — rpaduueckux 2
nHTEp(DHENCcOB MPUITOKEHUN

Pa3pabotka unrepdeiica npmioxenus — | 2
JM3aifHa U CTPYKTYPBI

[ToxroroBka rpaduyeckux MaTepualioB s
npeseHTanmu  npoekta  (poro, BHEO,
nHporpaduka). OcBoeHue HaBBIKOB
BEPCTKU MIPE3CHTAIMH

[IpencraBieHue MpoeKTOB Nepe] APYTUMU
oOyuatomumucs. [lyonuyunas npesenranus |2
U 3alUTa MPOEKTOB

Bcero gacos 68

Coneprxkanue TeM MpOrpaMMBI.
Keiic 1. [IpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 1) oOydarommecss UCCIEAYIOT CYIIECTBYIOIIME MOJEIN YCTPOMCTB
BUPTYaIbHON PEaIbHOCTH, BBISBISIOT KIIFOUEBBIE MTApAMETPHhI, a 3aTEM BBIIOIHIIOT IPOEKTHYIO 3a7a4y
— KOHCTpyHpYIOT coOcTBeHHOe VR-ycrpoiictBo. OOyuatomuecs uccienytoT VR-KOHTpoiiepsl u
000011at0T BO3MOKHBIE TIPUHIUIIBI YIIPABICHHUSI CUCTEMAaMU BUPTYaJlbHOU peadbHOCTH. CpaBHUBAIOT
pa3iMyYHbIe TUIBI YIIPABICHHUS U JENAIOT BBIBOJABI O TOM, YTO HEOOXOIUMO I «OoOMaHa» Mo3ra u
IIOTPY’KEHUS B IPYTON MUP.

OOyuvatommecss cMOryT coOpaTb COOCTBEHHYIO MOJEIb VR-rapHUTYpbl:  CHPOEKTHPOBATb,
CMOJICTTUPOBATh, BhIpe3aTh/pacneyarats Ha 3D-puUHTEpE HYKHBIE JIEMEHTHI, a 3aT€M IPOTECTHPOBATH
CaMOCTOSITENIHO Pa3pabOTaHHOE YCTPOUCTBO.

Keiic 2. PaspabdarbiBaem VR/AR-npuioxenusi Ilocne ¢GopMupoBaHHsT OCHOBHBIX MOHSITHH
BUPTYaJIbHON pealbHOCTH, MOJIy4eHHs HaBBIKOB paboThl ¢ VR-060pynoBaHreM B iepBoM kelice (34 1),
oOyyaromuecsi MepexoisiT K PACCMOTPEHUIO MOHATHH JIOTIOJIHEHHOM M CMEIIaHHOW pealbHOCTH,
pa3buparoT WX OCHOBHBIE OTIMUUS OT BuUpTyanbHO. Co3maroT coOctBeHHOe AR-npusoxkeHue
(augmented reality — momonHeHHasT pealbHOCTH), OTPabaThIBasi HABBIKK PAOOTHI C HEOOXOAMMBIM B
JAIbHEUIIIEM POTPAMMHBIM 00ECTIEYeHHEM, HABBIKHU IU3aH-TPOCKTUPOBAHMS U JU3aHH-aHATUTHKY.
OOyuaromecss HaydaTcsl paboTaThb C KPYHMHEHIIUMHM DPENO3UTOPUSMHU OECIIaTHBIX TPEXMEPHBIX
MojieIei, CMOIyT MUHUMAaJIbHO aJalTHPOBaTh MOJIEIH, UMEIOIINECS B CBOOOIHOM JIOCTYIIE, MO CBOU
HYX/1bl. HaunHaeTcst 3HaKOMCTBO €O CTPYKTYpO# nHTepgeiica mporpaMmsl i1t 3D-monenupoBanus (1o
ycMOTpeHHIo HacTaBHUKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMM KOMaH/1aMu. BBoiATCS HOHATHS
«TIOJIMTOHAJIBHOCTBY U «TEKCTYpay.

Kanposbie yci0Busi peaju3zauuu nporpaMmmbl
TpebGoBanus K KaJIpOBBIM pecypcam:
J YKOMIUIEKTOBAaHHOCTh 00pa30BaTEIIEHOTO YUPEKIACHUS TEJarorHIeCKUMH, PYKOBOISIIUMHU U
WHBIMH PaOOTHUKAMHU;
J YPOBEHb KBaTH(PUKALINUHU [T€AArOTHUECKUX, PYKOBOASAIINX U MHBIX PAOOTHUKOB 00pa30BaTEIbHOTO
YUPEKACHUS;
J HENPEPbIBHOCTh MPOPECCHOHATBLHOIO PAa3BUTHS MEAArOTMUECKUX M PYKOBOJISALIMX PaOOTHHUKOB
00pa30BaTeNbHOTO YUPEKACHUS, PEATTU3YIOIIET0 OCHOBHYIO 00pa30BaTENIbHYIO IIPOrpaMmy.

KOMHCTGHI_II/II/I neaarorudcCKoro pa60THI/IKa, peaIM3yromero OCHOBHYIO 06pa30BaTeJley}o nporpammy:
° o0ecneynBaTh YCI0BUA I ycnemHoﬁ JACATCIIBHOCTH, IMO3UTHUBHOM MOTHBallUMU, a TaKXeE
CaMOMOTHBUPOBAHU O6yLIaIOIJ_[I/IXCH;



. OCYIIECTBIISITh CAMOCTOSITENIbHBIN MOUCK W aHalu3 HH(OpPMAlMKU C MOMOIIbIO COBPEMEHHBIX
WH(OPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

J BJIQJICHE MHCTPYMEHTAMHU MTPOEKTHOM JIEeSATEeIHHOCTH;

J YMEHUE OpraHU30BbIBATb U COMPOBOXKJIATh YUEOHO-HCCIEIOBATEIBCKYI0O M IPOEKTHYIO
JeSITeIbHOCT 00YUaIOMINUXCS;

J YMEHHUE MHTEPIIPETUPOBATH PE3YIbTATHI JOCTIXKEHUH 00yJaroINXCs;

J 0a30BBIC HABBIKK Pa0OTHI B IMporpamMmax s TpéxmepHoro monenupoBanus (3ds Max, Blender
3D, Maya u ap.);

J 0a30BbIc HABBIKK PabOTHI B MPOTrPaMMHBIX CpellaxX Mo pa3padOTKe MPUIOKEHHUN C BUPTYAITBHOHN 1

nonojiHeHHOH peanbHOCTRIO (Unity3D, Unreal Engine u ap.).

MatepuanbHO-TEXHUYECKUE YCIOBUS pealli3aliy MPOrpaMMBl.
AnmnapaTHoe U TeXHH4YecKoe o0ecrneyeHue:

J Pabouee MecTo oOydaromierocs: HOyToyK: Mpor3BOJAUTEIBHOCTD TIpotieccopa (o tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000 equHuI;; 00BEM ONEPATUBHOM
namatu: He MeHee 4 1'0; 00sém HakonuTens SSD/eMMC: ne menee 128 I'0 (Mu COOTBETCTBYIONIHM 11O
XapaKTePUCTUKAM MEPCOHATBHBIN KOMITBIOTEP C MOHUTOPOM, KIIABUATYPON U KOJIOHKAMH ); MBIIIb.
J Pabouee MecTo HacTaBHHKA: HOYTOYK: mporeccop Intel Core 15-4590/AMD FX 8350 — ana-
JoruvHas uiau Oonee HoBas Mmojenb, rpaduyeckui mporeccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoruunas win 0ojiee HOBasi MOJIe/Ib, 00bEM ONEPATUBHOMN MaMATH: HE MeHee 4
I'6, Buneosixoq HDMI 1.4, DisplayPort 1.2 nnm 6omnee HOBast MoJenb (WM COOTBETCTBYIOIIUHN 10
XapaKTePUCTUKAM MEePCOHATBHBIN KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKaMHU);

nuieM BuptyanbHoit peaabHocTd HTC Vive unm Vive Pro Full Kit
— 1 wT.; TMYHBIEe MOOUJILHBIE YCTPONUCTBA OOYUAIOIINXCS /U HACTAB-
HUKa C orneparmoHHon cucreMoit Android,
MPE3EHTAIIMOHHOE 000PYAOBaHNE C BO3MOXKHOCTBIO MOIKIIIO-
YCHUS K KOMIBIOTEPY — | KOMIUIEKT;
GuUmIapT ¢ KOMILIEKTOM JIMCTOB/MapKepHasi T0CKa, COOTBET-
CTBYIOIIHI HAOOp MUCHbMEHHBIX MPUHAICKHOCTEH — 1 1T.; equnas cetb Wi-Fi.

IIporpammHoe obecnieuyeHue:

J oucHoe mporpaMMHOe 00eCTIeUeHHE;

J IIporpaMMHOe oOecrieueHue sl TPEXMEPHOT0 MOJEINPOBAHUS

(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

. porpaMMHasi cpefia Juist pa3paboTKy MPUII0KEHUH ¢ BUPTYalIbHON U TOTIOJIHEHHOM pealbHOCThIO

(Unity 3D/Unreal Engine); * rpadudeckuii peJakTop Ha BBIOOp HaCTaBHHUKA.

Pacxoanble MaTepualibl:

J Oymara A4 nis pucoBaHUs U pacnedyatku — MUHUMYM | ymakoka 200 11cTOB;
J Oymara A3 17151 pUCOBaHUS — MUHUMYM 110 3 JINCTa HA OJJHOrO 00YyYarolerocs;
J Ha0Op MPOCTHIX KapaHAalel — M0 KOJIMYECTBY 00yUaroIuxcs;

J Ha0Op YEPHBIX MIAPHKOBBIX PYUEK — IO KOJUYECTBY 00yUaroIIUXCs;

o kneit [IBA — 2 mr.;

J KJIeH-KapaHall — 10 KOJMYECTBY 00yJaromuxcs;

. CKOTY NMPO3PAYHbII/MAaTOBBIN — 2 IIT.;

. CKOTY JIByCTOPOHHHMM — 2 IIT.;

o KapToH/ToPpokapToH st MaketupoBanus — 1200*800 MM, Mo OgHOMY IJIMCTY Ha JBYX
00ydJaromuxcs;

J HOK MaKETHBIM — 10 KOJMYECTBY 00y4aroUInXxcs;

o JI€3BUA JUIsl HOKA CMeHHBbIe 18 MM — 2 miT.;

J HOYKHHIIBI — IO KOJINYECTBY 00YUaIOLINXCS;

J KOBPHUK JUIS PE3KU KapTOHA — [0 KOJIMYECTBY 0OYUYaIOLINXCS;

J JTUH3BI 25 MM WK 34 MM — KOMIUIEKT, IO KOJIMYECTBY 00 yUaroIuXcs;



° nmonojHuTebHO — PLA-mnactuk 1,75 REC HeckoNbKHUX I[BETOB.
[TepeueHb peKOMEHIyeMbIX HCTOUYHHUKOB.

1.  Anpuan llloneccu. Kak crarp nuzaitHepoM, He TpojiaB aymry apsBosry / [Tutep.
2. JKanna JIunrka, Tum Orwneu. Jlymai kak au3aiinep. Ju3aitH-MbllieHue 11k MEHEIKEPOB /
ManH, BanoB u ®@epoep.
3. Maiikn JIxanga. Coxru cBoé moptdomnuo! To, uemy He yuaT B qu3aiiHepckux mkojax / [Turep.
4.  @wun Knusep. Uemy Bac He HaydaT B au3aiiH-1kone / Punon Kiaccuk.
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.
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.rul.
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/
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.
36. https://www.behance.net/gallery/1176939/Sketching-MarkerRendering.
«PazpaboTka MpuI0KEHUH BUPTYaJIbHON U JIOTIOTHEHHOH peaib-
Hoctu: 3D-mMoaenupoBanue u nporpammupoBanue» Asrop: Kysnenosa 1.A.

C60pHI/IK MCTOANYCCKUX MATCPUATIOB.
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