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I. llosicHuTEIBbHAA 3aNIMCKA

AKTYaJIbHOCTh: BUPTYyaJbHas U JIOTOJHEHHAS] PEATbHOCTH — 0COOBIE TEXHOJIOTUICCKUE
HaIlpaBJICHUs1, TECHO CBSI3aHHBIE C APYTMMHU. JTU TEXHOJIOTHUH BKJIIOUEHBI B CIIUCOK KIIFOUEBBIX
Y OKa3bIBAaIOT CYILIECTBEHHOE BIIMSHUE HA pa3BUTUE PIHKOB. [IpakTruecku A Kaxaon
MePCIIEKTUBHON MO3UIMK Oy IyIlIero KpaiiHe mosie3Hsl 0yayT 3HaHus u3 obmactu 3D-
MOJEJIMPOBAHNUS, OCHOB IPOrPAMMHUPOBAHMS, KOMIBIOTEPHOI'O 3pEHHUS U T. II.

CoracHo  MHOTOYHMCJIEHHBIM  HCCJEIO0BAHMSAM, VR/AR-pbiHOK  pa3BuBaeTcs
IO 9KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOUMBI KOMIIETCHTHBIC CIICIIUAIHUCTHI.

B xome mpakTHYecKMX 3aHITHIA IO MPOrpaMMe BBOJHOTO MOIYJS OOyYaromuecs
MO3HAKOMSATCS C BUPTYaJbHOM, JONOJHEHHOW M CMEIIAHHOW peaJbHOCTSAMHU, MOUMYT HX
O0COOCHHOCTH M BO3MOXXHOCTH, BBISIBIT BO3MOXHBIC CIIOCOOBI IPUMEHEHUS, a TAK)KE OMPEICIIAT
HaumOoJiee WHTEPECHbIE HANpPaBIICHUS NJs JNajbHEWIero yriyOJaeHus, mapajuielibHO pa3BHUBas
HaBBIKA  JW3alH-MBIIIJICHHUS, JHW3aliH-aHaIM3a M CIIOCOOHOCThL coO3JaBaTh HOBOS U
BOCTpeOOBaHHOE.

CuHepruss MeTOJIOB M TEXHOJOTWH, HCIONb3yeMbIX B HampasieHuu «Pa3paborka
MPUJIOKEHUN BUPTYAIbHOM W JOMOJHEHHON PEalIbHOCTUY, AACT OOYYarOIIEMYCsl YHHKAJIbHbIE
METanpeIMETHBIE KOMIICTCHIIMHM, KOTOpble OyIyT TOJIe3HBI B cdepe MPOSKTHPOBAHMS,
MOJICTTUPOBaHUSI OOBEKTOB H MPOIIECCOB, pa3pabOTKU MPHIIOKESHUHN U JIp.

[IporpaMmma naér HeoOXOaUMBbIE KOMIETEHLIMH i1 JajbHEHIIero yriayOnéHHOro
OCBOCHHMS TU3AITHEPCKUX HABBIKOB U METOJIMK MPOEKTUpOoBaHUsl. OCHOBHBIMU HAITPABICHUSIMU B
M3yYEHUN TEXHOJIOTMI BUPTYaJIbHOW M JOMOJIHEHHON PEeallbHOCTH, C KOTOPHIMHU MO3HAKOMATCS
oOydJaromuecss B paMKax MOJYJs, CTAHYT HadaJbHbIC 3HAHHUS O Pa3pabOTKe MPUIIOKEHUM s
pPa3IMYHBIX  yCTPOMCTB, OCHOBBI KOMIBIOTEPHOTO 3peHHs, ©Oa3oBble moHsATUA 3D-
MOJICIIMPOBAHUS.

Uepes 3HAKOMCTBO C TEXHOJIOTUSIMU CO3/1aHUS COOCTBEHHBIX YCTPOWCTB U pa3pabOTKH
MPUIOKEHUH  OyAyT pa3BUBAThCSA  HCCIENOBATENbCKHUE, HMHKEHEPHBbIE U  MPOEKTHHIC
KOMIIETEHIINH.

OcBoeHHE ITUX TEXHOJOTHH TMOJpa3yMeBaeT IMOJy4YeHHUE psaa 0a30BbIX KOMIIETEHIIHH,
BJIaJIEHUE KOTOPHIMH KPUTUUYECKH HEOOXOIMMO JIFOOOMY CIIEIMATIMCTY Ha KOHKYPEHTHOM PBIHKE
tpyna B STEAM-npodeccusx.

eans nporpammel: hopMupoBanne YyHUKaIbHBIX Hard- u Soft-komrerenmmii mo padore
¢ VR/AR-TexHOMOTHsIMEU Yepe3 UCTIOTb30BAHNE KEHC-TEXHOIOT M.

3agauyu nporpaMmsi:

Obyuarowue:



— 00bsACHUTH 0a30Bble MOHATHA cdepbl pa3pabOTKU TNPUIOKEHUH BUPTYyaJbHOH U
JIOTIOJTHEHHOM PeabHOCTH: KIIFOUEBBIE OCOOCHHOCTH TEXHOJOTHIA U MX Pa3IHuUs MEKIY
co0oii, maHopamMHOe ()OTO U BHJIEO, TPEKUHT peabHbIX 00bEKTOB, HHTEpP(DEIiC,
MOJIUTOHATILHOE MOJICITUPOBAHHE;

— chopMupoBaTh HABBIKM  BBINIOJHEHUS TEXHOJOTHMYECKOW IIETIOYKHM  pa3paboTKu
OPWIOKEHUH JUIi MOOWIJIBHBIX YCTPOWCTB W/MJIM HEPCOHAIBHBIX KOMITBIOTEPOB C
UCTIOJIF30BAHUEM CIICIIUATIBHBIX IIPOTPAMMHBIX CPEJT;

— chopmupoBaTh 0a30BbIE HABBIKM paOOTHI B MpOrpaMMax sl pa3paboTKH MPUIIOKESHUH C
BUPTYAJIbHOW U JIOTIOJHEHHOH PeaIbHOCTBIO;

— chopmupoBaTh 0a30BBIE HABBIKK PaOOTHI B IPOrpaMMax JJisi TPEXMEPHOTO
MO/JICIIMPOBAHMS,;

— HAYYUTh UCIOJIB30BATh M IaITHPOBATh TPEXMEPHBIE MOJICIN, HAXOISIIUECS B
OTKPBITOM JOCTYIIE, JIJIs 3a7a4 KEHca;

— chopmupoBaTh 0a30BBIE HABBIKK paOOTHI B IIpOrpaMMax JJisi pa3paboTKH rpauuecKux
uHTEpEicoB;

— TPUBUTH HABBIKM IPOCKTHOM JIESATEIBHOCTH, B TOM YUCIIE UCIIOJIb30BAHUE HHCTPYMEHTOB

IUIAaHUPOBAHUA.

Passusarowue:

— Ha NPOTSHKEHUU BceX 3aHATUN (popmupoBath 4K-koMneTeHInu (KpUTHYECKOE
MBILIIEHHE, KPEATUBHOE MBIIIJICHHE, KOMMYHHKAIINs, KOOTIepaLus);

— crnoco0CTBOBATh PACUIMPEHHUIO CJIOBAPHOTO 3a11aca;

— CII0COOCTBOBATh PA3BUTHIO MAMSATH, BHUMAHHUS, TEXHUYECKOT'O MBILIIICHUS,
M300pETaTENbHOCTH;

— Ccrnoco0CTBOBATh PAa3BUTHIO AJITOPUTMHUUECKOTO MBILIUICHHUS;

— crmocoOcTBOBATh (POPMUPOBAHMIO HHTEPECA K TEXHUUECKUM 3HAHUSM;

— crmoco6cTBOBATh (POPMUPOBAHHMIO YMEHUS PAKTUUYECKOTO MPUMEHEHUS TOITy4YEeHHBIX
3HAHUI;

— cdopMupoBaTh yMeHUE (HOPMYIUPOBATh, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;

— c¢opMUpOBaTh YMEHHE BBICTYNATh MYOJINYHO C AOKJIAAaMHU, TPE3CHTALUSIMU U T.TI.

Bocnumamenvuwie:

— BOCHHTHIBaTh aKKYpaTHOCTb U AUCIUILTHHUPOBAHHOCTH MPH BHITOJIHEHUH PaOOTHI;
—  crmoco6cTBOBATh (HOPMUPOBAHHIO MOJIOKUTEFHOW MOTHBAIIMU K TPYIOBOM

ACATCIIBHOCTH,



croco6cTBOBaTH (POPMUPOBAHUIO OMBITA COBMECTHOTO M HHIMBUTyaIbHOTO TBOPYECTBA
[IPU BBINIOJIHEHUH KOMAH/IHBIX 3a/IaHH;

BOCIHUTBIBATH TPYAOIIOOHE, yBaXKEHUE KTPYY;

(hopMUpPOBaTh YYBCTBO KOJIEKTHBHU3MA U B3aMOIIOMOIIIH;

BOCIHUTBIBATh YYBCTBO MATPUOTHU3MA, TPAXKAAHCTBEHHOCTH, TOPAOCTH 3a IOCTHKEHUS

otevyecTtBeHHoi UT-orpacinu.

IIporuo3upyempbie pe3yJbTaThbl H CIIOCOOBI UX MPOBEPKH

JInyHOCTHBIE pPe3yJIbTAThI:

KPUTUYECKOE OTHOIICHHE K HH(OPMAIIUU U H30UPATEILHOCTh €€ BOCTIPUSATHS;
OCMBICJIEHME MOTHUBOB CBOMX JIEUCTBUI MPH BBHINIOJIHCHUY 33JaHUI;

pa3BHTHE JTFOO03HATEITHLHOCTH, COOOPA3UTEIILHOCTH P BBITOJIHEHUU PAa3HOOOPa3HBIX
3aJIaHAH MPOOJIEMHOTO U ABPUCTUYCCKOTO XapaKTepa;

pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, LEICYCTPEMIEHHOCTH, YMEHUS
MPEO0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIbHOCTH CYKJICHHM, HE3aBUCUMOCTH M HECTAHAAPTHOCTH
MBIIIJICHHS;

OCBOCHHE COLIMAIILHBIX HOPM, MPABHII ITOBEICHHUS, PoJiel U (hOpPM COIMATILHOM KM3HU B
rpymmax u cooOIecTBax;

(dhopMHpOoBaHNEe KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE C

JIPYTUMHU 00yYaroIMMHCS.

MeTal’[pe}lMeTHble pe3yJjbTarbl:

Peeynamusnule yHusepcanbible VV€6Hble oelicmeus.

yMEHHE MIPUHUMATh U COXPAHSITh YUeOHYI033/1a4y;

YMEHHE TJIaHUPOBATH MOCIIEIOBATEIILHOCTH IArOB AITOPUTMA JIJIs1 IOCTHUKEHUS LIETIH;
YMEHHE CTaBUTh IIeJIb (CO3/1aHKe TBOPUYECKOM paboThl), TNIAHUPOBATH JOCTUKEHHUE dTOU
LETH;

YMEHHUE OCYIIECTBISATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb IO pE3YIIbTaTy;
CIIOCOOHOCTH aJIEKBaTHO BOCIIPUHUMATH OIICHKY HACTABHHUKA U APYTUX 00YUAIOIINXCS;
YMEHHE pa3inyaTh Coco0 U pe3ynbTar AeHCTBHS,

YMCHHUEC BHOCUTb KOPPEKTUBEI B }IGI\/IICTBI/ISI B ClIy4dac paCXOXKIACHUA pE3yiibTaTa pCIICHUA
3a/1aud Ha OCHOBE €€ OIEHKH M Y4€Ta XapakTepa CIeJIaHHbIX OIMMO0K;

YMEHHE B COTPYIHUYECTBE CTABUTH HOBBIC yUEOHBIE 33/1aUH;

CITOCOOHOCTD MMPOABJIATE ITO3HABATCIIBHYIO MHUIITUATHUBY B y‘IG6HOM COTPYAHHUYCCTBE;



— yYMEHHE OCBaMBaTh CIIOCOOBI PEIICHHUS TPOOIIEM TBOPUECKOTO XapaKTepa BIKU3HEHHBIX
CUTYaIUsX;

— YMEHHE OLICHUBATH MOJYYAIOLIUHCS TBOPUCCKHH MTPOIYKT H COOTHOCHTD €0 C
M3HAYAIBHBIM 3aMBICIIOM, BBITIOJIHATH 10 HEOOXOMMOCTH KOPPEKIIUH JINOO IPOAYKTa,
JIM00 3aMbICIIa.

Ilo3nasamenvHble yHUBEDCAIbHbIE V‘{e6Hbl€ oelicmeusi:

— YMEHHE OCYILECTBJIATh MOUCK WH(POpPMALMK B WHAWBUIYAIBHBIX HH(POPMALMOHHBIX
apxuBax oOyuarouierocs, HMH(GOPMALMOHHON cpele 00pa30BaTENBHOIO YUPEKICHHUS,
(benepanbHbIX XpaHWINIIAX UH(OPMAIIMOHHBIX 00pa30BaTENIbHBIX PECYPCOB;

— yYMEHHE MCII0JIb30BaTh CPEJCTBA MH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH
JUISL pellieHUs] KOMMYHUKAaTUBHBIX, [I03HABATEIbHBIX U TBOPUYECKUX 33]1a4;

— yYMCEHHE OPHEHTUPOBATHCA B PA3HOOOPA3HUHU CIIOCOOOB PEUICHHUS 3a1a4;

— YMEHHE OCYIIECTBISITh aHATH3 OOBEKTOB C BBIJCIICHHUEM CYIIECTBEHHBIX U
HECYIIIECTBEHHbIX IPU3HAKOB;

— yMEHHE POBOJHUTH CPaBHEHUE, KIACCU(UKAIUIO 110 33TaHHBIM KPHUTEPHSIM;

— yYMEHHE CTPOUTH JIOTHYECKUE PAaCCYXkKJIeHHs B (hopMe CBSI3U MPOCTHIX CYKICHUN 00
00BEKTE;

— YMEHHUE yCTaHaBJIMBaTh AHAJIOTUU, IPUYUHHO-CIICJICTBEHHBIE CBSI3H;

— yMEHHE MOJEIMpPOBaTh, NMPeOOPa30BbIBATh OOBEKT W3 YYBCTBEHHOW ()OpMBI B MO/JEIb,
I7I€  BbIACNEHBl  CYIIECTBEHHbIE  XapaKTEpPUCTUKH 00beKkTa  (IIPOCTPAHCTBEHHO-
rpaduueckasl Wiy 3HaKOBO-CUMBOJINYECKasi ),

— YMEHHUE CUHTE3UPOBaTh, COCTABJIATH LIEJIOE U3 YaCTEH, B TOM YHUCIIE CAMOCTOSATEIBHO
JOCTpauBaTh C BOCIIOJTHEHUEM HEJOCTAIOIINX KOMIIOHEHTOB.

KOMMVHMKGmuSHble YHUBEPCAJIbHbIE Vlte6Hbl€ oelicmeus:

— YMEHHUE apryMEHTHPOBATh CBOIO TOUKY 3pE€HUS Ha BBIOOP OCHOBAHUN U KPUTEPUEB IIPU
BbIJICJIEHUH NTPU3HAKOB, CPABHEHUH U KI1aCCU(PUKALIMHY O0bEKTOB;

— YMEHHE BBICIYIIUBATh COOECETHUKA U BECTH IUAJIOT;

— CHOCOOHOCTH MPU3HABATH BO3MOKHOCTH CYILIECTBOBAHUS Pa3IUYHBIX TOUEK 3PEHUS U
MPaBO Ka)KJ0ro0 UMETh CBOIO;

— YMEHHE IUIaHUPOBATh yueOHOE COTPYIHUYECTBO C HACTABHUKOM U APYTUMU
00y4arolUMUCS: ONIPEAEIATH 1eNIH, GYHKIIMH YYaCTHUKOB, CIIOCOOBI B3aMMOEHCTBHS;

— YMEHHE OCYIIECTBIATh IOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYJHUYECTBOB

MOUCKE U cOope MHPpOpMAIINH;



— yMEHHE pa3peliaTh KOH(IUKTHL BBIBICHUE, WICHTU(UKAIUSA NPOOIEMBbI, MOUCK U
OLIEHKA JIbTEPHATHBHBIX CIOCOOOB paspemieHus KOH(GIUKTA, IPUHATHE PELICHUS U ero
peanuzanus;

— yYMEHHE C JOCTATOYHOH MOJIHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICIIA BCOOTBETCTBUH
C 3a/1a4aMH M YCIOBUSAMHU KOMMYHHKAIINU;

— BJIaJICHUE MOHOJIOTHUYECKOMN M TUATIOTHUYECKON popMaMu peyu.

IIpenmerHbie pe3yabTaThl
B pesynbTare ocBOeHUs IPOrpaMMbl 00ydaroIIuecs
JOJDKHBI 3HAMYb:
— KJII0YeBbIE 0OCOOEHHOCTH TEXHOJIOTMI BUPTYaIbHON U JOTIOJIHEHHOM peaJIbHOCTH;
— NPUHIHUIBI PA0OTHI TPUIIOKEHUH ¢ BUPTYAIBHOH U TOTIOJIHEHHOH PeaTbHOCTHIO;
— IepeyeHb COBPEMEHHBIX YCTPOMCTB, UCIOJIb3YEMBIX Ul PA0OTHI C TEXHOIOTUSAMH, U UX
IIpEIHa3HAYECHUE;
— OCHOBHOM (hYHKIIMOHAJI IIPOTPAMM JUIsl TPEXMEPHOTO MOACTUPOBAHHUS;
— TPUHLHUIIBI U CIIOCOOBI pa3pabOTKH MPUIIOKEHUN C BUPTYaJIbHOM U I0MOTHEHHON
PEaIbBHOCTBIO;
— OCHOBHOM (hyHKIIMOHAJI MPOTPAMMHBIX cpeJl s pa3pabOTKH MPUIIOKEHUH C
BUPTYAJIbHOW U JTOTIOJHEHHOM PEaIbHOCTBIO;

— 0Cco0eHHOCTH pa3paboTKH rpaduyeckux MHTepdencoB.

— HaCTpauBaTh U 3aIlyCKaTh IIUIEM BUPTYaIbHOU PEAIBHOCTH;

— YCTaHaBJIMBATh U TECTUPOBATH MPHUIIOKEHHUS BUPTYaJIbHON PEATBHOCTH;

— CaMOCTOSITEJILHO cOOMpaTh OYKU BUPTYAIIbHOM PEaIbHOCTH;

— (opmynupoBaTh 3a/1a4y Ha IPOEKTUPOBAHNE UCXO/S U3 BBIIBICHHOU TPOOIEMBI;

— YMCTB IIOJIB30BAaTbCA Pa3JIMdYHBIMHA MCTOAAMU I'CHEpALlUA I/I}leﬁ;

—  BBINOJIHATH IPUMUTHUBHBIE OIIEPALlUM B IIpOrpaMMax i TPEXMEPHOIO MOJAEITUPOBAHUS;

—  BBINOJHATH IPUMUTHBHBIE OTIEpallMM B IPOTPAMMHBIX cpefiax Ui pa3paboTKu
MIPWJIOKEHUH C BUPTYaJIbHOM U JOTIOJTHEHHOM PEaIbHOCTHIO;

— KOMIIMJIHUPOBATH MPHUIIOKCHUC IJI MOOMJILHBIX yCTpOﬁCTB WA IIEPCOHATIBHBIX
KOMIIBIOTEPOB U Pa3MEIATh €ro AJIs CKaYMBaHU [10JIb30BaTEIAMU;

— paspabarbiBaTh rpaduueckuii uurepdeiic (UX/UI);

— paspabaThiBaTh BCE HEOOXOAUMBIE TpariecKue U BUAeOMATEPUAITbI IJIs TPE3CHTAITI
IIPOEKTA;

— MPEACTABIATH CBOM MPOEKT.



enaoemsy:
— OCHOBHOW TEPMHUHOJIOTHEN B 00JIACTH TEXHOJIOTHI BUPTYaIbHOW U IOTIOTHEHHON
peabHOCTH;
— 0a30BBIMHU HAaBBIKAMH TPEXMEPHOTO MOJIEIIUPOBAHUS;
— 0a30BBIMHU HaBBIKAMH Pa3pabOTKH MPHIIOKEHHI C BUPTYaJbHON M JJONIOTHEHHOM
PEaIbHOCTBIO;
— 3HaHUSAMU 10 IPUHLIUIIAM PabOThl 1 OCOOEHHOCTSAM YCTPOMCTB BUPTYaJIbHOM U

JIOTIOJIHEHHOM peabHOCTH.

®opMbl OABEIEHUSI UTOTOB peain3aunu 001e00pa3oBaTeIbHOM MPOrPaMMBbI
[TonBeneHue UTOrOB peanu3yeTcsl B paMKax 3allUThl pe3yibTaToB BeinmoaHeHus Keiica 1

u Keiica 2.

@®opMBbI 1eMOHCTPALIMH Pe3yJIbTATOB 00yUeHH s
[IpencraBienue pe3ynbTaToB 00pa30BaTEIBHON AEATEILHOCTH MPORAET B opMe ImyOTmaHON
mpe3cHTauun peHIeHI/Iﬁ KelcoB KOMaHJaMHu W IMOCJICAYIOIIMUX OTBCTOB BLICTYIIAIONIMX Ha

BOIIPOCHI HACTABHUKA U JPYI'UX KOMAHA.

(I’OpMI)I AUATHOCTUKHU PE3YJIbTATOB Oﬁy‘leﬂl/lﬂ

Eecena, TECTUPOBAHUE, OIIPOC.

Coaepsxkanue nmporpaMmsl Kypca

[Iporpamma mpeanosaraeT MocTeleHHOe PacIMpeHne 3HaHUHM U UX YIiyOJleHue, a TakxKe
puoOpeTeHne yMEHHM B 00JIaCTH TNPOEKTHUPOBAHUS, KOHCTPYMPOBAHUS U H3TOTOBIIECHUS
TBOPYECKOTO IIPOAYKTA.

B ocHoBe 00pa3oBaTebHOrO Mpolecca JIEKHUT NPoeKTHbIN noaxo. OcHoBHas dopma
[10/1a4¥ TEOPUH — MHTEPAKTUBHBIE JIEKIIMM U NOLIArOBbIE MacTep-KiIacchl B rpymnmnax jgo 10-15
YECJIOBCK. HpaKTquCKHe 3aaaHus MIIAaHUPYETC BBINMOJIHATE KaK MHAWBUAYAJIbHO U B IMapax, Tak
U B MaJIbIX IpyMIax. 3aHATUS POBOAATCS B BUIE Oecel, CEeMUHAPOB, JICKIUI: JIUIsl HATJISAHOCTH
ITOAABAEMOT0 MaTEpHaIa UCIIOIb3YETCS PA3INYHBIA MYJIBbTUMEANINHBIA MaTeprual —

MMpe3CeHTallu, BUACOPOJIMKHU, ITPUIIOKCHUS TIP.



TemaTnuyeckoe MIIAHNPOBaAHUE

n/n

Pa3znesibl nporpaMMbl y4eOHOT0 Kypca

Bcero
4acoB

Oopa3oBarejibHASI YACTH

IlepBrlii rog 00y4eHus
IIpoexTupyem uaeajibHoe VR-ycTpoiicTBo

1.1

3nakomctBO. Texnuka Oe3zomacHoctu. BBomnoe 3ansitue («Co3maBait

MUPBI»)

1.2

BBenenue B TEXHOJIOIMY BUPTYaIbHOM U TONIOJHEHHON PEAIBHOCTH

1.3

3HaKoMCTBO ¢ VR-TeXHOIOTHsIMU HA MHTEPAKTUBHON BBOJTHOM JICKIIUU

TecTupoBaHMEYCTPOMCTBA,yCTAHOBKAIIPUIIOKEHUI,aHATIN3
HPUHIUIIOB PaOOThI, BBISBICHUE KIFOUEBbIX XapaKTEPUCTUK

BoisiBneHne npUHIMIOB paboOThI LUIEMa BUPTYalIbHON pPeabHOCTH,
MOMCK, aHaIW3 M CTPYKTypUpOBaHHE HHPopManuu o Ipyrux VR-
YCTpOMCTBAX

Boi6op Marepuana ¥ KOHCTPYKUHUHU JJIsi COOCTBEHHOM TapHUTYpBI,
MOJTrOTOBKA K COOpKe yCTpOHCTBa

COopka coOCTBEHHOI rapHUTYPBI, BbIpe3aHNE HEOOXOAUMBIX JeTaei

COopka coOCTBEHHOI rapHUTYPBI, BbIpe3aHNEe HEOOXOAUMBIX JeTaleH,
JIM3aiiH yCTpOMCTBa

TectupoBanue u opaboTKa IPOTOTHUIIA




Pabora ¢ kapToil MOIB30BATEIHCKOTO OIBITA: BBISIBJICHHE MPOOIEM, C

KOTOPBIMU MOXHO CTOJIKHYTBCS IIPU MCIOJIb30BaHuU VR. DPoKkycupoBka
Ha OJIHOM U3 HHUX

AHanu3 M OlleHKa CYIIECTBYIOIMUX perienuii mpodiemsl. MHdorpaduka

10 PELIEHUAM

['enepanust uaeu 1S pemeHus 3Tux npoosieM. OnucaHue HECKOJIBKUX 2
UzeH, FKCIpecc-3CKU3bl. MUHU-TIPE3EHTALUU UIEH U BBIOOp JyUINX B
popadoTKy

W3y4yeHne NOHATHSA «IIEPCIEKTUBA», OKPY)KHOCTH B IIEPCIIEKTUBE, 2
LITPUXOBKH, CBETOTEHH, NIAIAl0ILEN TCHU

M3yueHne CBETOTEHM W MAJAOLIEH TEHH Ha mpumepe GuUryp.
[Toctpoenue ObICTpOro 3cku3a (GUrypel B MEpCIEKTHUBE, IEpeaada 2
00BEMa ¢ MOMOIIBI0 KapaHaala. TexHUKa pUcOBaHUS MapKepaMu

OcBoenue HaBbIKOB paboThl B 11O 117151 TpEXMEPHOTO MPOEKTUPOBAHUS 4
(ra Be1OOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-moaenupoBaHue pa3pabaTbiBa€MOro yCTpOHCTBA 2
®doropeanuctuyHas Busyanuzauus 3D-moxmenn. Pennep (KeyShot, 2
Autodesk Vred)

[TonroroBka rpaduyeckux MaTepuaioB il MPE3EHTALUU IPOEKTa 2
(poto, Bumeo, wundorpaduka). OCBOCHHE HABBIKOB BEPCTKH
Ipe3eHTaluN

[IpencraBieHue MpoeKToOB nepe Apyrumu odyuatomumucs. [lyonnunas 2
MpEe3eHTALNS U 3alIUTa IPOEKTOB

Bcero yacos 34

Bropoii rox o0yuyenusi. PazpadarsiBaem VR/AR-npusioxenus

BBO)IHaSI HHTCPAKTUBHAA JICKIUA IO TCXHOJOIUAM ﬂOHOJ’IHGHHOfI u

CMeEIIaHHOHN PCAIBHOCTH




TectupoBanuecyniecTByromux AR -nipunoxxeHuit,onpeaeieHue

IOPUHIUIIOB PaOOTHI TEXHOJIOTHU

BrlisiBiieHne npo06eMHON CUTyaruu, B KOTopoit momoriio 061 VR/AR- 2
IPUJIOKEHUE, UCTIONb3Ys METO/IbI IU3aiH-MbIILITICHUS

AHaIM3 M OIIEHKA CYIIECTBYIOUIMX peleHuil mpobnemsl. ['enepanus 2
coOcTBeHHBIX Hel. Pa3paboTka creHapus NpHIIOKEHMs

Pa3zpaGoTka cueHapusi NPUIIOKEHHUSA: MEXaHHMKA B3aUMOJIEHCTBHA, 2
(dyHKIMOHA, TPUMEPHBIA BU HHTEp(eiica

MuHu-npe3eHTanuu uael u ux 1opadoTka no oOpaTHOM CBA3U 2
[TocnenoBarenbHOe HM3y4yeHHE BO3MOXKHOCTEH cpezbl pa3paboTKH 2
VR/AR-nipunoxenuii

Pa3paborka VR/AR-npusioxeHus B COOTBETCTBUH CO CLIECHAPUEM 8
CO6op 0OpaTHOI CBSI3M OT MOTEHIMATBHBIX MOJIb30BaTEIeH MPUIOKEHHS 2
JlopaGoTka npUI0KEeHHUs, YIUThIBass OOPATHYIO CBA3b MOJIb30BATENSA 2
BersiBnenue kiodeBbix TpeboBanuii k pazpadorke GUI — rpaduueckux 2
UHTEp(ECcOB MPUIIOKEHHH

Pa3pabotka unTepdeiica npuinoxeHus — au3aifHa U CTPYKTYPBI 2
[TonroroBka rpaduyeckux MaTepuaioB Ui MPE3eHTALUU MPOEKTa 4
(poto, Bumeo, wuHporpaduka). OCBOCHHE HABBIKOB BEPCTKH
Mpe3eHTaluN

[IpencraBieHue MpoeKkToOB nepe Apyrumu odyuatomumucs. [lyonnunas 2
MpEe3eHTAlN U 3alIUTa IPOEKTOB

Bcero uacos 34




Conep:kaHue TeM NPOrpPaMMbl

IlepBblii rog 00ydenusi. [lpoexktupyem ugeasbHoe VR-ycrpoiicTBo

B pamkax mepBoro roma (34 1) oOyuarommuecss UCCIEAYIOT CYLIECTBYIOIIME MOJEIH
YCTPONCTB BUPTYaJIbHOW PEAJIbHOCTH, BBIABIIAIOT KIIIOUEBBIE MApaMETPbI, a 3aTE€M BBIIOIHSIOT
MIPOEKTHYIO 3371a4y — KOHCTPYHPYIOT coOcTBeHHOEe VR-ycTpoiicTBo. OOyuaromumecs: HCCAeIyIOT
VR-koHTpOsuIeps! 1 0000IAI0T BO3MOKHBIE IPUHIUIBI YIIPABIECHUS CUCTEMaMH BUPTYaJIbHOU
peanbHOCTH. CpaBHUBAIOT pa3jM4yHble THUIbl YIPABICHUS W JAEJAlOT BBIBOJBI O TOM, YTO
HE00X0AUMO I «0OMaHay MO3ra M MOTPY>KEHUS B IpYTroil Mup.

OOyuaronyecss CMOryT coOpaTh COOCTBEHHYIO MoOAedb VR-rapHUTYphl: CHPOEKTHPOBATH,
CMOJETUPOBaTh, BBIpe3aTh/pacrneyaratb Ha 3D-mpuHTEpEe HYKHBIE JJIEMEHTH, a 3aTeM
IIPOTECTUPOBATH CAMOCTOATEILHO pa3pabOTaHHOE YCTPOICTBO.

Bropoii rox o0yuyenusi. PazpadarsiBaem VR/AR-npuiioxenns

[Tocne ¢opmupoBaHUS OCHOBHBIX HOHATHH BHUPTYalbHOM peanbHOCTH, HOJIYYECHUS

HaBBIKOB paboTel ¢ VR-o0opymoBanwem B mepBbiii rox oOydenus(34 d), oOyuaromuecs
NEePeXOoaiAT K PACCMOTPEHUIO MOHATUN JOMOJIHEHHONW M CMEIIaHHOM pealbHOCTH, pa30uparoT ux
OCHOBHBIC OTIIMYHMS OT BUpTyalibHOH. Co3maror cobctBeHHOe AR-mpunoxkenue (augmented
reality — JOMONHEHHAas peaJbHOCTb), OTpaldaThiBasi HaBBIKU PaOOTHl C HEOOXOAMMBIM B
JajbHEHIIeM NpPOrpaMMHBIM O00€CIeYeHUEM, HaBBIKM IU3ANHH-NPOEKTUPOBAHUS M JU3aliH-
AQHAJTUTHKH.
OOyuaromuecs HayyaTcsl paboTaTh C KPYMHEUIIUMHU PENO3UTOPUSMHU OECIIATHBIX TPEXMEPHBIX
MoJIeNIel, CMOTYT MUHHMAJIBHO aJalTUPOBATh MOJEIH, HMEIOLINECS B CBOOOTHOM JOCTYIIE, TIOJ
CBOM HYXJIbl. HaunHaeTrcsd 3HAKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammsl ans 3D-
MOJIEIMpOBaHus (10 yCMOTpeHMI0 HacTaBHUKa — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHJ1aMH. BBOATCS OHATHS «TIOJIMTOHAIBHOCTB)» U «TEKCTYPa».



Kanposblie ycioBus peajinzauuu NporpaMmbl

TpebGoBaHuUsI K KaJIpOBBIM peCypcam:

YKOMIUIEKTOBAaHHOCTh 00Pa30BaTEIILHOTO YUPEKACHUS NIE1arOrMYECKIMH,
PYKOBOJSIIIMMH U UHBIMU PAOOTHHKAMU;

YPOBEHb KBAJTH(PHUKAIMU TIEIarOTMYECKUX, PYKOBOISIINX M WHBIX pAOOTHHKOB
00pa30BaTEeNbHOTO YUPEIKICHHUS;

HENPEPHIBHOCTH MPO(PECCHOHATBHOTO PA3BUTHS MEJArOTUYECKUX M PYKOBOISIIMX
pabOTHHKOB  00Pa30BaTENBHOIO  YUPEKACHUS, PpEATU3YIOIIEr0 OCHOBHYIO

00pa3oBaTeNbHYIO IPOTPaAMMY.

KOMHGTGHHI/II/I neaaroru4cCKoro pa6OTHI/IKa, PCAIMU3YOIIECTO OCHOBHYHO

00pa30BaTeNbHYIO MPOTPAMMY:

o0ecreunBaTh yCIOBUS JIJISl YCIICITHOM JIeATEIbHOCTH, [TO3UTHBHON MOTHBAIIUH, a
TaK)K€ CaMOMOTHUBUPOBAHHUS 00Y4aIOIINXCS;

OCYHICCTBJIATDH CaMOCTOSITEIILHBIN IOUCK U aHAJIN3 I/IH(l)OpMaHI/II/I C IOMOIIIBIO
COBPEMEHHBIX HH()OPMAITIOHHO-TIONCKOBBIX TEXHOJIOTHIA;

BJIAICHUC HHCTPYMCHTaAMU HpOGKTHOI\/'I ACATCIIbHOCTH,

YMEHHE OpTaHU30BBIBATH U COMPOBOXKAATH YUeOHO-HUCCIIEIOBATENBCKYIO U
MIPOSKTHYIO JACSITEILHOCTH 00 YJarOIINXCS;

YMEHUE UHTEPIPETHPOBATH PE3YNIHTATHI JOCTHKEHHUN 00 yUaroInXCs;

0a30BbIC HABBIKK Pa0OTHI B MPOTrpaMMax AJisi TpEXMepHOro moaenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

0a30BbIE HABBIKK Pa0OTHI B MPOTPAMMHBIX CpPE/Iax MO Pa3padOTKe MPUIOKESHHH ¢

BUPTYyaJIbHOU U JlonosiHeHHOH peanbHOCcThIO (Unity3D, Unreal Engine uap.).



MartepuanbHO-TeXHUYECKHeE YCJIOBHUS pPeaju3aluy NPporpaMmbl

AnmnapaTrHoe U TeXHH4YecKoe o0ecrieyeHue:

Pabouee mecto oOyuaromierocs:

HOYTOYK: MPOU3BOIUTEIHHOCTH Mporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 enunmil; 00bEM
ornepaTuBHOM mamsTH: He MeHee 4 ['6; 00bEM HakonuTenss SSD/eMMC: He meHee
128 I'6 (W11 COOTBETCTBYIOLIUH 1O XapaKTEPUCTUKAM TIEPCOHATBHBII

KOMIIBOTEP C MOHUTOPOM, KJIaBPIaTYPOfI n KOJ'IOHKaMI/I); MBIIIb.

Pabouee MecTo HacTaBHUKA!

Hoytoyk: mporneccop Intel Core 15-4590/AMD FX 8350 — ananoruvnasi wiu
Oonee HOBasi Mozenb, rpapuyeckuit mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amamorumuyHas wiad Oojiee HOBasg MOJENb, O0BEM
orepaTuBHOU mamsaTu: He MeHee 4 [0, BuaeoBbixoq HDMI 1.4, DisplayPort 1.2
unn Oonee HOBas MoOJAENb (WM COOTBETCTBYIOLIMI IO XapaKTepUCTUKaM
MEPCOHAIBHBIN KOMIIBIOTEP C MOHUTOPOM, KIIABUATYPOH M KOJIOHKAMH);

uuieM BuptyanbHoi peaabHocTd HTC Vive unu Vive Pro Full Kit — 1 mit.;
JIUYHbIE MOOMIIbHBIE YCTPONCTBA 00YyYaIOIMXCs U/UJIM HAaCTaBHUKA C
orepaioHHoil cucremoil Android,

MIPE3eHTAIMOHHOE 000PYAOBaHUE C BO3MOKHOCTBIO MOJKIIIOYCHHUST K KOMITBIOTEPY
— 1 KOMIIJIEKT;

(baumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0cKa, COOTBETCTBYIOIINI Habop

MUCbMEHHBIX PUHAIeKHOCTeN — | mT.; equHas ceth Wi-Fi.

IIporpammHoe obecnieyeHue:

o(ucHoe mporpaMMHOe 0OecTieyeHHE;

nmporpaMMHoe obecrieueHue i TpéxmMepHoro moaenuponanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

MporpaMMHasi cpeia jsi pa3paboTKH MPUIIOKEHUN ¢ BUPTYaJIbHOM U
nomnonHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduyecKkuil peJakTop Ha BbIOOp HACTaBHMKA.


http://www.cpubenchmark.net/)

PacxonHble MaTepuaibl:

Oymara A4 niis pucoBaHUs U pacreyaTku — MUHUMYM | ymakoBka 200 TuCTOB;
Oymara A3 nist pucOBaHUS — MUHUMYM 110 3 JIMCTa Ha OAHOTO 00y4aroIerocs;
HA0Op MPOCTHIX KapaHAAMIeH — MO0 KOJTMYECTBY 00YJaArOIINUXCS;

HaOOp YEPHBIX MAPUKOBBIX PyYEK — MO KOJUYECTBY 00YUAIOIINXCS;

kaeu IIBA — 2 mir.;

KJIeH-KapaHIall — [0 KOJWYECTBY 00 yUJaroNuXcs;

CKOTY MPO3payHbIi/MaTOBBIA — 2 IIT.;

CKOTY JIBYCTOPOHHUN — 2 IIT.;

KapTOoH/ToppoKapToH ansi makeTupoBaHuss — 1200*800 MM, 1o OAHOMY JHCTY Ha
oOyuaromuxcs;

HO MaKETHBII — 10 KOTMYECTBY 00yUaroLInXcs;

JIE3BUSL UIS HOKa cMeHHBIe 18 MM — 2 T, ;

HOXKHHUIIBI — T10 KOJIMYECTBY 00 yUaIOlUXCs;

KOBPHK IS PE3KH KAPTOHA — TI0 KOJIMYECTBY O0YJAFOIIUXCS;

JIUH3bI 25 MM Wi 34 MM — KOMIUIEKT, 110 KOJIMYECTBY OO yUaroLuXcs;

nporojauTeabHO0 — PLA-mnactuk 1,75 REC HecKoNIbKHX I[BETOB.

JIBYX



Ilepeuennb pekoMeHAyeMbIX HCTOYHUKOB

1. Anpuan lloneccu. Kak crath nu3aiiHepom, He TpoJiaB nyiry AbsiBoiy / [lurep.

2. Kanna JIuarka, Tum Orunsu. dymaii kak nu3zaiinep. [{n3aiH-MbllIICHHE 1715
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3. Maiixn I>xanna. Coxru cBoé moprdonmo! To, yuemy He yuaT B [U3aifHEPCKUX MIKOJIAxX /
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5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio
Skills) / Paperback, 2012.
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13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production
(The Manufacturing Guides).
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20. http://www.virtualreality24.ru/.
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24, http://3d-vr.ru/.
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28. http://www.vrfavs.com/.
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30. https://www.behance.net/.
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32. http://mocoloco.com/.
33. https://www.youtube.com/channel/UCOzx6PAOtgemJ11Ypd 1FTA.
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