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IosscHUTEBLHAA 3aANUCKA

JlomonHuTeNnbHAsT ~ 00meoOpa3oBaTenbHass — oOIiepa3BUBAIONIas  MPOTrpaMMa
«Pa3paboTka TPUIOKEHUH BUPTYAIbHOM W  JOMOJHEHHOW peanbHOCTH: 3D

MOJCIMPOBAHUC U IIPOTrPaMMHUPOBAHUCH TEXHUUYECKOM HarpaBJICHHOCTH.

Anpecart: 13-14 ner.

PexxuM 3aHATHI: 2 Yac B HEIEIIO.

O6beM nporpaMmel: 136 dacos.

Cpok ocBOEHMS: 2 Toja.

Ilepeuenb dhopm oOydenus: ¢hpoHTaNbHAS, UHAUBUyalbHAs, TPYIIIOBasl, TAKKE
UCTIOJIb3YIOTCSI KOMOMHUPOBAHHBIC 3aHSITHS.

HepequL BUJIOB 3aHITHUU: 6606,[[8., TCCTUPOBAHUC, OIIPOC.

Ilepeuenb GopM MOABENCHUS UTOTOB: TPYIIIOBHIC 3a1aHUSI.

AKTYyaJlbHOCTB: BUpPTyajJbHass M JIONOJHEHHass peajJbHOCTH — OcoOble
TEXHOJIOTUYECKUE HAIPABIICHUS, TECHO CBS3aHHBIE C JPYTMMH. OTH TEXHOJOTHH
BKJIIOUYEHBI B CIIMCOK KIIFOUEBBIX U OKa3bIBaIOT CYLIECTBEHHOE BIIMSHUE HA pa3BUTHE
pbIHKOB. IlpakTHuecku A KaxaoW NEpCHEKTUBHOM Mo3uuuu Oyayllero KpaiiHe
noJie3Hbl OynyT 3HaHuA U3 obnactu 3D-MoaenupoBaHusl, OCHOB MPOTrpaMMHUPOBAHUS,
KOMIIBIOTEPHOI'O 3pE€HUA U T. II.

CornacHO MHOTOYMCIEHHBIM HccienoBaHusAM, VR/AR-pbIHOK pa3BuBaeTcs 1o
AKCIIOHEHTE — COOTBETCTBEHHO, €EMY HEOOXOANUMbI KOMIIETEHTHBIE CIIELIUATUCTBHI.

B xone npakTtuyeckux 3aHATHH [0 MPOrpaMMe BBOJHOTO MOAYJS OO0y4arouirecs
II03HAKOMSATCS ¢ BUPTYaJIbHOU, JOMOJHEHHON U CMEIIAaHHOU PEAJIbHOCTIAMU, [IOUMYT UX
OCOOCHHOCTH W BO3MOXHOCTH, BBISIBAT BO3MOXKHBIE CIOCOOBI MPUMEHEHHS, a TaKxkKe
onpeAensaT Haubojiee HMHTEPECHBbIC HANpaBICHUS JUIsl JalbHEWIIEro yriryoJeHus,
napajuyieibHO pa3BUBas HABBIKM JU3aWH-MBIIUICHUS, JU3ailH-aHAJIU3a U CIIOCOOHOCTh
C03/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHeprusi METOJIOB U TEXHOJIOTHM, HCTOJIb3yEeMbIX B HampasieHun «PazpaboTka
NPUTIOKEHUN BUPTYaJIbHOM M JIOTIONHEHHON peanbHOCTH», MAacT OOydaromeMycs
YHHUKaJIbHBIE METallpeIMETHbIE KOMIIETEHIIMHM, KOTOpbhle OyIyT IOJIe3HBI B cdepe

IPOEKTUPOBAHHUS, MOJIECTUPOBAHUS OOBEKTOB U MIPOLIECCOB, pa3pabOTKU MPUIIOKEHUA U
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Ap.

[Tporpamma 1a€T HEOOXOIUMBIE KOMIIETCHIIUHU ISl JaJdbHEUIIEero yriayoJEHHOTO
OCBOEHHUS JU3aMHEPCKUX HABBIKOB M METOAUK MpOeKTUpoBaHUsS. (OCHOBHBIMU
HaIlPaBJICHUSIMU B U3YUYEHUU TEXHOJIOTUN BUPTYaIbHON U JOMOJHEHHOW PEAIbHOCTH, C
KOTOPBIMH MMO3HAKOMSITCSI OOyYaromuecs: B paMKax MOJYJIs, CTaHYT HadaJbHbIC 3HAHUS
0 pa3paboTKe TPWIOKEHUN [JIs1 Pa3IUYHBIX YCTPOUCTB, OCHOBBI KOMIBIOTEPHOTO
3peHus, 6a3oBbie OHATUS 3D-MoenpoBaHus.

Yepe3 3HAKOMCTBO € TEXHOJIOTMSIMU CO3/1aHHUSI COOCTBEHHBIX YCTPOWCTB U
pa3pabOTKu TPHIIOKEHUH OyIyT pa3BUBATHCS HCCIEIOBATEIbCKUAE, WHKCHEPHBIC U
MPOCKTHHIE KOMIIETEHIIUH.

OcBoeHne »OTUX TEXHOJOTUW TMOJpa3yMeBaeT IMOIy4YeHUE psga 0a30BbIX
KOMITIETEHIIUMH, BJIaJICHHE KOTOPHIMU KPUTUYECKH HEOOXOAUMO JTHO00MY CHIEIUATUCTY Ha
KOHKYpEHTHOM pbiHKe Tpyaa B STEAM- npodeccusix.

Heas nporpammel: popMupoBanue yHukanbHbix Hard- u Soft-kommerenmmii mo
pabote ¢ VR/AR- TexHOI0THSIMU Yepe3 UCIIOIB30BaHNE KEHC-TEXHOJIOTHH.

3aoauu npozpammoi:

Ooyuarwwue:

® 00BACHUTH 0a30Bble MOHATUA c(hephl pa3padOTKHU MPUIOKEHUN BUPTYATbHON
U JIOTIOJTHEHHON pPEaJIbHOCTH: KIIOUEBbIE OCOOCHHOCTH TEXHOJOTMM U HX
paznuuus Mexay coOol, maHopamMHOe (OTO M BHUAEO, TPEKUHI PEabHBIX
00BEKTOB, HHTEPdENC, TOTUTOHATIEHOE MOJIETUPOBAHHE;

® chopMHpPOBATH HABBIKU BBIITOJIHEHHS TEXHOJIOTUYECKON LIETIOYKU pa3pabOTKu
IPUIIOKEHUH JIJIs1 MOOMJIBHBIX YCTPONCTB U/UJTU MEPCOHATIbHBIX KOMITBIOTEPOB
C MCMOJIb30BAHUEM CHEIHATbHBIX IPOIPAMMHBIX CPE/L;

® chopmupoBaTh 0a30Bble HABBIKM PaOOTHI B MpOrpaMmax Jjsi pa3pabOTKu
IIPUJIOKEHUH C BUPTYaJIbHOM U JIOTIOJHEHHON PEATBbHOCTBIO;

* chopmupoBaTh 0a30BbIe HABBIKM PaOOTHI B MpPOTrpaMMax JJjIsi TPEXMEPHOTO
MO/IEJIMPOBAHUS;

® HAay4MTb MCIOJB30BaTh U aJalTUPOBATh TPEXMEPHBIE MOJIEIH, HAXOIAIIUECS
B OTKPBITOM JOCTYIIE, IS 3a/1a4 KEUCa;

® copmupoBaTh 0a30Bble€ HAaBBIKM pabOTHl B IMporpaMmax i pa3padOTKU
rpaduueckux UHTEP(HENCoB;

® [PUBUTH HAaBBIKM IMPOEKTHON MAEATEIbHOCTH, B TOM YHCJE HCIOJIb30BAHUE
WHCTPYMEHTOB TUTAHUPOBAHHSL.



Pa3zeusarowiue:

Ha TPOTSDKEHUHU BeeX 3aHATUH GhopMupoBaTh 4K-KoMIEeTeHITNU (KPUTHUYECKOE
MBILICHHE, KPEaTUBHOE MBIIIICHHE, KOMMYHHKAIIH, KOOepalus);
CIOCOOCTBOBATH PACHIMPEHUIO CIIOBAPHOTO 3aI1aca;

CHOCOOCTBOBATh Pa3BUTHUIO MaMATH, BHUMAaHHs, TEXHUYECKOTO MBIILICHUS,
M300peTaTeNbHOCTH;

CHOCOOCTBOBAThH PA3BUTHIO AJITOPUTMHUYECKOTO MBIIITICHHUS;

croco0CTBOBATh (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSM;
CrocoOCTBOBaTh (POPMUPOBAHUIO YMEHHUS TMPAKTHUYECKOTO IMPUMEHEHHUS
IIOJIy4YE€HHBIX 3HaAHUN;

chopMupoBaTh ymeHue (GOpMyJIUpPOBaTh, apryMEHTUPOBATh U OTCTaUBaTh
CBOE MHECHUE;

chopMHUPOBATh YMEHHE BBICTYIATh MyOIMYHO C JAOKJIAJaMH, MPe3eHTAlUsIMU

U T. Il

Bocnumamenwvnuwie:

BOCITUTBHIBATh AKKypaTHOCTh W JWCIUIUIMHHPOBAHHOCTH TPU BBITIOJHEHUU
paboTHI;

CIOCOOCTBOBATh (POPMHUPOBAHUIO TMOJOKHUTEIHLHON MOTHBALIMM K TPYJIOBOU
NeSATEeITLHOCTH;

CIOCOOCTBOBAaTh (POPMHUPOBAHHUIO OIBITA COBMECTHOTO M WHAWBHUIYAJTHLHOTO
TBOPUYECTBA MPY BHITIOJIHEHUH KOMAH/IHBIX 3a/IaHHH;

BOCITUTBIBAThH TPYA0Jt00HE, YBAKCHUE K TPYIY;

dbopMHUpPOBaTH YYBCTBO KOJIJIEKTUBU3MA U B3aUMOTIOMOIITH;

BOCITUTHIBATh UYYBCTBO TATPUOTU3MA, TPAXTAHCTBEHHOCTH, TOPIOCTH 32

noctwxkenus oreuectseHHor UT-orpacnu.

Ilpoznosupyemoie pesyromamsl u cnocoovt ux npoeepku Jluunocmnvle

pe3yiomamol:

KPUTHYECKOE OTHOIIICHHE K MHPOpMAIMU U U30UPATEIbHOCTh €€ BOCIIPUATHS,
OCMBICIICHUE MOTUBOB CBOMX JCHUCTBUM MPH BBIITOJITHEHUH 33a/1aHUN;

pa3BUTHE JIFOOO3HATEIBLHOCTH, COOOPA3UTEILHOCTH TMPU  BBIMOJHEHUH
pPa3HOOOpa3HbIX 3aJIaHKi TPOOJIEMHOIO U IBPUCTUUYECKOTO XapaKTepa;
pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LEICYCTPEMIIEHHOCTH, YMEHUS
MPEO0JIEBATH TPYAHOCTH;

pa3BUTHE CAMOCTOATENBLHOCTH CYKIECHUM, HE3aBUCUMOCTH U HECTAaHAAPTHOCTH
MBIIIJICHUS

OCBOEHHUE COLMAJIBHBIX HOPM, TIPABUJI TTOBEICHUSI, posieit U (hopM coluaabHON
JKW3HU B rpyMNnax U cCOOOIIECTBAX;



dopMupoBaHHE€ KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIEHUU W
COTPYIHHUYECTBE C APYTUMHU O0yUAIOIIMMHUCS.

MemanpeomemHnuie pe3yiomamal:

Pezynamuenvie ynusepcanvnsle yueodnvie 0elucmeus:

yMEHUE IPUHUMATh ¥ COXPAHITH YUCOHYIO 3a71a9Y;

yMEHUE IUIAHUPOBaTh IOCJEN0BATEIbHOCTh IIArOB  aIropuT™Ma  Jyis
JIOCTUKEHUS 1IEJIH;

yMEHUE CTaBUTh 1edb (CO3/laHhe TBOPUYECKOM paboOThl), IJIAHUPOBATH
JIOCTHXKEHHUE ATOM LICJIH;

YMEHHE OCYIIECTBIIATh UTOTOBBIN U MOIIArOBBIM KOHTPOJIb 110 PE3YIIbTaTY;
CIIOCOOHOCTh aJIeKBATHO BOCIPUHUMATh OIICHKY HACTaBHUKA W JPYTHUX
oOyyJaromumxcs;

yMEHUE Pa3IndaTh Crioco0 1 pe3ysbTat JeHCTBUS,

YMEHHE BHOCUTH KOPPEKTHBBI B JCHCTBUS B Cllydae PACcXOXKJICHUS pe3yJibTara
pelieHrs 3aJadyd Ha OCHOBE €€ OLEHKM M yd€Ta XapakTepa CHEIaHHBIX
OIINOOK;

yMEHUE B COTPYAHIUYECTBE CTABUTh HOBBIC yUEOHBIC 3a]1a4H;

CIIOCOOHOCTh ~ TPOSIBISATH  MMO3HABATEJIbHYI0 WHUIIMATHBY B  yuyeOHOM
COTPYJHUYECTBE;

YMEHHME OCBaMBaTh CIOCOOBI pEIICHHS MPOOJIEM TBOPUYECKOTO XapakTepa B
YKU3HEHHBIX CUTYAaIUsX;

YMEHHE OLICHUBAThH MOJYyJAIOUIUNUCS TBOPUESCKUN MPOAYKT U COOTHOCHUTH €TI0 C
W3HAYAJIbHBIM 3aMBICIIOM, BBIMOJIHATH MO HEOOXOIUMOCTH KOPPEKIIUU JTHOO
NPOJyKTa, TUOO0 3aMbICIa.

Ilo3nasamenvHule yHugepcaibHble yueoHbvle 0eicmeus:

YMEHHE  OCYIIECTBIATh TOWCK WHPOPMAIMU B  HHIWBUIYaITbHBIX
WH()OPMAITMOHHBIX ~ apXWBax oOywaromerocs, WH(OOPMAIMOHHONW Cpele
00pa30BaTENHLHOTO YapEeXKICHUS, benepabHBIX XpaHUJTUIIIAX
nH(OPMAITMOHHBIX 00Pa30BaTEIBHBIX PECYPCOB;

YMEHHUE HCITOJIB30BaTh CPEACTBA WH(MOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA JIJI1  PENICHHS] KOMMYHUKATHBHBIX, TIO3HABATEIBHBIX W
TBOPYECKHUX 3a/1aY;

yMEHHUE OPUEHTHUPOBATHLCS B pa3HOOOpa3uu criocoO0B PEIICHHS 3a7aY;
YMEHHUE OCYIICCTBIIATh aHAJIU3 OOBEKTOB C BBIJCICHHEM CYIICCTBECHHBIX H
HECYIIECTBEHHBIX TPU3HAKOB;

yMEHHUE TIPOBOUTH CPAaBHEHUE, KIAaCCU(PUKAITUIO TI0 3aJaHHBIM KPHTECPHUSIM;
yMEHUE CTPOUTH JIOTUYECKHE pacCykaeHuss B (opMe CBA3UM MPOCTHIX
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Cy>KJeHu 00 00BEKTE;

YMEHHUE YCTaHABIMBATh aHAIOTHH, IPUIUHHO-CIICJICTBEHHBIC CBSI3H;

yMEHHUE MOJICITUPOBATh, TPEOOPA30BLIBATH OOBEKT U3 UYBCTBEHHOU (POPMBI B
MOJENb, TJAC BBIICICHBI CYIIECTBEHHBIC  XapaKTCPUCTUKH  OOBEKTA
(mpocTpaHCcTBEHHO-TpapuUecKas Uil 3HAKOBO- CHMBOJIMYECKAs );

YMEHHE CHHTE3MpOBaTh, COCTABJIATH I1€J0€ W3 4YacTeil, B TOM YHCIE

CaMOCTOATCIbHO JOCTPpAanBATh C BOCIIOJIHCHHUCM HCIOCTAIOINX KOMIIOHCHTOB.

KommyHnuxkamuenwvie ynusepcanvtble yueodHnvie 0elcmeus:

YMEHHE apryMEHTHpPOBaTh CBOIO TOYKY 3pEHHs Ha BbIOOp OCHOBAaHUU U
KpUTEpUEB TIpU BBHIICICHUM MPHU3HAKOB, CPaBHEHUH U KiIaccU(pHUKAIIH
00BEKTOB;

yMEHUE BBICIIYIIMBATh COOECETHNKA U BECTH JIUAJIOT;

CIIOCOOHOCTh MPHU3HABAaTh BO3MOXKHOCTBH CYILIECTBOBAHUS Pa3IMUHBIX TOYEK
3pEHUs U MPaBO KaXJA0ro UMETh CBOIO;

YMEHHE IUIaHUPOBaTh Y4eOHOE COTPYJIHHUYECTBO C HACTABHUKOM W JPYTUMU
OOyYalOIIMMUCS: OMNpEeAeNATh IeNHd, (QPYHKIUU YYaCTHUKOB, CIOCOOBI
B3aUMOICUCTBHUS;

yMEHUe OCYUIECTBIISThH MOCTaHOBKY BOIIPOCOB: MHULIMATUBHOE
COTPYJIHHUYECTBO B MTOUCKE U cOope nHbopmaImny;

yMEHHE pa3peniaTh KOH(JIUKTHI: BBISIBICHHUE, HUACHTHU(UKAIUSA MPOOIEMBI,
INOUCK M OIICHKAa aJIbTEPHATUBHBIX CIIOCOOOB pa3pelleHus KOH(IMKTA,
MPUHATUE PELICHUS U €r0 pean3anus;

YMEHHME C JIOCTaTOYHOH MOJHOTOM M TOYHOCTBHIO BBIPAXKAaTh CBOM MBICIH B
COOTBETCTBHH C 33/]a4YaMH U yCIOBUSIMU KOMMYHUKAIIUH;

BJIaJICHUE MOHOJIOTHYECKON U JUAJIOTHYECKON hopMaMu pedmu.

Ilpeomemmnuwie pe3yromamaol

B pe3ynbraTe 0CBOCHUS MPOTpaMMBbl 00yJarONTAecs TOIKHBI 3HATD:

KJIFOYEBbIE OCOOCHHOCTH TEXHOJIOTUH BUPTYaJlbHOW M JIOTIOJHEHHOMU
PEANBLHOCTH;

NPUHLUINBI  PabOThl MPWIOKEHUM ¢ BHUPTyaJbHOM U  JIONIOJHEHHOMU
PEAIBHOCTBIO;

nepeyeHb COBPEMEHHBIX YCTPOMCTB, HCHOJB3YEMBIX Il paboThl C
TEXHOJIOTUSIMU, U UX TIPEIHA3HAYCHUE;

OCHOBHOH (DYHKITMOHAJ IPOrpaMM JIJIsi TPEXMEPHOTO MOACIUPOBAHUS;
OPUHIIMIBL ¥ CIOCOOBI  pa3paOOTKH TPWIOKEHUH C BUPTYaIbHON U
JIOTIOJIHEHHOMN PEAIbHOCTHIO;

OCHOBHOU (DYHKITMOHAJI TIPOTPAMMHBIX Cpea I pa3pabOTKU MPUIOKEHUN C

6



BUPTYAJIBHOM U JOIIOJIHEHHOU PEaIbHOCTHIO;

® 0COOCHHOCTH pa3pabOTKu IrpaduyecKux UHTEPPEHCOB. YMETh:

® HacTpauBaTh U 3aIyCKaTh LIJIEM BUPTYaJIbHON PEabHOCTH;

® yCTaHABJIUBATh U TECTUPOBATH MPUIIOKEHHUS BUPTYAJIbHOU pealibHOCTH;

® CaMOCTOSATEIHLHO COOMPATh OYKU BUPTYyAIbHOU PEAIbHOCTH;

* (GopMynaMpoBaTh 3aladyy Ha NPOECKTUPOBAHHME HCXOJd U3 BbBISBICHHON
pOoOJIEMBI;

® yMETh MOJIb30BaThCA PA3IMUHBIMU METO/IAMH T€HEPAITUU UJEH;

® BBHIIOJHATH NPUMUTHBHBIE OINEpallMM B MporpamMMmax g TPEXMEPHOTO
MOJIEJIMPOBAHUS;

® BBIMOJHATH IPUMHUTHBHBIE ONIEPAIIMH B TPOTPAMMHBIX Cpeiax JIsl pa3padoTKu
MIPUJIOKEHUH C BUPTYaJIbHOM U IOTIOJHEHHON PEATBbHOCTBIO;

® KOMIUJIMPOBATH MPUIIOKEHUE /11T MOOMIIBHBIX YCTPOUCTB MU MEPCOHATBHBIX
KOMITBIOTEPOB U Pa3MeIaTh €ro Uisi CKaYMBaHUs MOJIb30BATEISIMU;

® pazpabateiBath rpaduueckuit uatepdeiic (UX/UI);

® paspabaThiBaTh BCE€ HEOOXOJIUMBbIE TrpaduuecKkue U BHUACOMATEpPHUAIBI IS
MPE3EHTAMHU MTPOEKTA;

® [PEJCTaBIATH CBOM MPOEKT. BJIAJIETh:

® OCHOBHOM TEpPMHUHOJOTHEHM B OOJACTU TEXHOJOTUHA BHUPTYaJbHOW U
JIOTIOJITHEHHOW pEaIbHOCTH;

® 0a30BBIMH HaBBIKAMU TPEXMEPHOTO MOJICTUPOBAHMUS;

® (0a30BbIMM HaBBIKAMH Pa3pabOTKU TMPUIIOKEHUNH C BUPTYAIbHOM U
JIOTIOJIHEHHOM peaIbHOCTHIO;

® 3HAHUSMHM 1O MPUHLUNAM PpabOThl U OCOOEHHOCTSAM YCTPOMCTB BUPTYyaJbHOU
Y JOTIOJIHEHHOW peajibHOCTH.

Dopmul n00GeOCHUA UMO208 Peanu3ayuu 00ueodpazoeameibHol nPoZPammol

IlogBeneHre UTOrOB peanu3yercs B paMKax 3allMThbl PE3yJbTAaTOB BBIIOJHEHUS
Keiica 1 u Keiica 2.
Dopmbl 0emoncmpayuu pe3yabmamos 00yueHus
[IpencraBieHue pe3yapTaToB 00pa30BaTEIbHOMN JIEATENBHOCTH NMPOUIET B popme
nyOJMYHOW TpPEe3EeHTAlUMU PELICHUH KEeWCOB KOMaHJaMU M IOCJIEAYIOLIUX OTBETOB,
BBICTYIAIOIIMX HA BOIPOCH HACTABHUKA U IPYTUX KOMaH/.
@Dopmvl Ouaznocmuxu pesynbmamoé o00yuenus beceda, mecmuposanue,

onpoc.



Conep:kaHue mporpaMmmbl Kypca

[Iporpamma mnpenmnonaraeT NOCTENEHHOE PaCIIMPEHUE 3HAHUM U UX YriayOJeHue,
a TakXxe NpuoOpeTeHHe yMEHUM B 00JIaCTH MPOEKTUPOBAHMS, KOHCTPYUPOBAHUS H
U3rOTOBJIEHUS TBOPUYECKOTO MPOAYKTA.

B ocHoBe 00pa3oBaTenbHOro Mpolecca JEKUT MPOEKTHBIM moaxon. OcHOBHas
dbopma mojgauM TEOPUM — HMHTEPAKTHBHBIC JIEKIIMM M TIOMIATOBBIE MAacTEp-KIAcChl B
rpymnax no 10-15 yenosek. IlpakThueckue 3agaHus TUIAHUPYETCS BBITOIHATH Kak
WH]JIUBUAYAJIbHO U B MMapax, Tak U B MAJIbIX TPYyIIax. 3aHATUS MPOBOSATCA B BUJE Oece,
CEMHMHApOB, JIEKUMM: Ui HArJBIAHOCTM II0JIaBa€MOro Marepuajia HCIOJIb3YyETCs

Pa3JIMYHBIA MYJIBTUMEIUWHBIA MaTepuaj — NPE3CHTALNHN, BUACOPOIUKH, TPUIOKECHUS

np.
TemaTuueckoe IIIAHUPOBAHUC
Ne
w/n Pa3znenbl nporpaMMbl y4e0HOT0 Kypca
Bceero
4acoB
Oopaszosamenvnasn uacmo
Keiic 1.
1 IIpoexkTupyem naeaibHoe VR- ycTpoiicTBO
11 3nakomcTBO. TexHuka 6e3onmacHocT. BBogHOE )
' 3ansitue («Co3/aBaii MUPBD»)
12 BBenenue B TEXHOIOTUH BUPTYILHON 1
' JIOIIOJIHCHHOM PEaIbHOCTH
13 3HakoMCTBO ¢ VR-TexHoMOruamMu Ha 1

MHTEPAKTUBHOUN BBOJIHOM JIEKIIUU

TectupoBaHue yCTpOMCTBA, yCTAHOBKA
NPUIOKEHUH, aHAIN3 TPUHITUIIOB PAOOTHI, 1
BBISIBJICHHE KIIFOUEBBIX XapaKTEPUCTUK

BrrsBnenue npuHUMIOB padoThI IuIeMa
BUPTYaJbHON PEAJTBbHOCTHU, IIOUCK, aHAIU3 U

CTPYKTypHUpOBaHue HUH(popMauu o Apyrux VR- 2
yCTpOMCTBAX

Br16op matepuana u KOHCTPYKIIUH JIIs

COOCTBEHHOM rapHUTYPBI, HOJATOTOBKA K COOpKe 2
YCTPOWCTBA

COopka coOCTBEHHOI rapHUTYPBI, BbIpE3aHUE 5

HCO6XOI[I/IMBIX JeTajen




COopka coOCTBEHHOH TapHUTYPHI, BBIPE3aHNE
HEOOXOAMMBIX JAeTallel, TU3aliH yCTPOHUCTBA

TectupoBanue u 7opabOTKa MPOTOTUTIA

Pabora ¢ kapToii MoyIb30BaTENBCKOTO OTBITA:
BBISIBJIEHHE ITPOOJIEM, C KOTOPBIMU MOXKHO
CTOJIKHYTBCS IIPHU UCIIOIb30BaHuH VR.
DOKyCHpPOBKA HAa OJTHOM M3 HUX

AHanu3 U OLIEHKA CYNIECTBYIOIIUX PEIICHUIN
npooOieMsl. Mudorpaduka mo peneHusm

I'enepanus uneit Ui peeHus TUX NpooIieM.
OnucaHue HECKOIBKUX UJIEH, SKCTIPECC-3CKU3BI.
MuHM-nIpe3eHTalMy UAed U BHIOOD JIyUIINX B
POPadOTKY

MBy‘IeHI/Ie MMOHATHA «IICPCIICKTUBA», OKPYKHOCTU B
MEPCHICKTUBE, HITPUXOBKHU, CBCTOTCHU, Hanalomeﬁ
TCHU

M3ydeHue cBETOTEHU U MaJlaloniell TEHU Ha IPUMEPE
¢uryp. Iloctpoenue ObIcTpOro 3ckusa GUrypsl B
MEPCIIEKTUBE, TIepeada 00bEMa ¢ MOMOIIIBIO
KapaHjama. TeXHUKa pUCOBAHUSL MapKEPAMU

OcBoenue HaBbIKOB paboThl B [1O mys TpéxmepHOTO
npoexTupoBanus (Ha BbiOop — Rhinoceros 3D,
Autodesk Fusion 360)

3D-MoenupoBaHue pa3padaThiBa€MOT0 YCTPOHCTBA

doropeanrcTuyHas Buzyannsanus 3D- moaenu.
Pennep (KeyShot, Autodesk Vred)

[TonroroBka rpauueckux MaTepUanoB A
Mpe3eHTanuu npoekra (hoTo, BUIEO,
uHporpagpuka). OcBOeHHE HABBIKOB BEPCTKU
MIPE3CHTAIIH

[IpencraBnenue npoeKTOB nepe APYyruMu
obyuatonumucs. [lyonuunas npe3eHTanus u
3allUTa MPOEKTOB

Keiic 2. Pazpa6aTrsiBaem VR/AR- npunoxxkenus

BBOI[HaSI HWHTCPAaKTUBHAA JICKIUA 110 TEXHOJIOTHUAM
ﬂOHOHHCHHOﬁ M CMEIIaHHOM PCaIbHOCTHU

TectupoBanue cymecTByomux AR- npunoxeHui,
oTpeiesICHUE MPUHITUTIOB PAOOTHI TEXHOJIOTHH

BrisiBnenne npo6iieMHON CUTYyaIuu, B KOTOPOI
nomoriio 061 VR/AR mpumnoskenue, HCTIONb3YsI
METO/Ibl JU3aiH-MBIIUICHUS

AHanu3 1 OlleHKa CYIMECTBYIOIIUX PEIICHHIA
npoOsembl. ['eHepanus cOOCTBEHHBIX UICH.
PazpaboTka cuieHapus NpUI0KEHUS




Pa3paboTka crieHapusi MPUITOKESHHSI: MEXaHUKa

B3aUMOJEHCTBYSI, (PYHKIMOHAI, TPUMEPHBIN BUA 2
uHTEepdeiica

MuHH-TIpe3eHTaINK UeH U UX TopaboTKa 1Mo 5
00paTHO# CBs3H

[TocnenoBarenbHOE U3yUEHNUE BO3MOKHOCTEN CPEbI
pa3zpabotku VR/AR- npunoxenuii 2
Pazpaborka VR/AR-nipuiiokeHust B COOTBETCTBUHU g
CO CIICHapueM

COop oOpaTHOH CBSI3U OT MOTEHIIMATIBHBIX 5
MOJIb30BATENEH MPHUIOKEHUS

JlopaboTka mpHUI0KEHHUsI, YYUTHIBast 0OPaTHYIO 5
CBSI3b MOJIH30BATENs

BrisiBnenue kirodeBbIX TpeOoOBaHU K pa3paboTke

GUI - rpaduueckux nuTepdeiicoB npuioKeHui 2
Pa3paboTtka unrepdeiica npuinoxeHus — 1u3aiHa u 5
CTPYKTYPbI

[ToaroroBka rpaduueckux MaTepuaioB AJs

Ipe3eHTaluu npoekra (¢hoto, BUEO, 4
nHporpaduka). OcBOeHNE HaBBIKOB BEPCTKH

TIPEe3EHTAINH

[IpencraBneHune NpoOEKTOB NEpe] APYTUMHU

oOyuaromumucs. [ly6nuunas npeseHranus u 2
3aIIUTa IPOCKTOB

Bcero uyacos 68
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Keiic 1. IIpoexTupyem naeanbnoe VR-ycTpoiicTBO

B pamkax mnepBoro keiica (34 4) oOydyaromuecss HMCCICAYIOT CYIIECTBYIOIIUE
MOJIENT YCTPOWCTB BUPTYaJbHOW PEATbHOCTH, BBISBISIOT KIIIOUEBHIE TMapameTphl, a
3aT€M BBIMOJIHSIOT MPOEKTHYIO 3a/ady KOHCTPYUPYIOT coOcTBeHHOe VR-ycTpoiicTBo.
OOyuaroutuecst uccnenytorT VR-koHTposiepsl U 0000IIal0T BO3MOXHBIE MPUHIIUIIBI
YOPABJICHUS] CUCTEMaMH BUPTyaldbHOW peanbHOCTU. CpaBHHMBAIOT DPA3IUYHBIC THIIBI
YOPABJICHUS] W JIETAIOT BBIBOJBI O TOM, YTO HEOOXOAMMO il «oOMaHa» Mo3ra u
MIOTPY>KCHUSI B IPYTON MUD.

OOyuaromecs CMOTYT coOpaThb COOCTBEHHYIO Mojaenb VR-rapHHUTYpbI:
CIIPOCKTHPOBATh, CMOJICTUPOBATh, BhIpe3aTh/pacnevaratb Ha 3D-TIpUHTEpE HYKHBIC

AJIEMEHTHI, a 3aTeM MTPOTECTUPOBATH CAMOCTOSTEILHO pa3paboTaHHOE YCTPOUCTBO.
Keiic 2. PazpabarpiBaem VR/AR-nipusoxkenust

[Tocne popmupoBaHusi OCHOBHBIX MOHATUNA BUPTYAJIbHON PEAIbHOCTH, MOTYUYECHHUS
HaBBIKOB paboTel ¢ VR-o6opymoBanmem B mepBoMm keiice (34 4), oOydaromiuecs
MEPEXOAAT K PACCMOTPEHUIO IIOHATHUM JONOJHEHHOM M CMEIIAHHOM pPEaIbHOCTH,
pa30dupaloT UX OCHOBHBIE OTIMYUS OT BHUpTyanbHOH. Co3maloT cobctBeHHOEe AR-
npuioxkenre (augmented reality — gomojiHeHHas peaJbHOCTB), OTpadaThiBas HABBIKH
paboThI ¢ HEOOXOAUMBIM B IaJIbHEHIIEM TPOTPAMMHBIM 00€CTIEUeHUEM, HABBIKU JTU3aiTH-
OPOEKTUPOBAaHUA U Ju3aiH-aHanuTUKH. OOyuaromuecss HaydyaTcss paloTath C
KPYHNHEHIIMMHU ~ PENO3UTOPUSIMU  OECIUIaTHBIX  TPEXMEPHBIX  MOJENe, CMOTyT
MUHUMAJIBHO aJaNTUPOBaTh MOJENIH, UMEIOLMECSs B CBOOOJHOM JOCTYyINE, MOJA CBOU
HYXJIbl. HaumHaeTcss 3HAKOMCTBO CO CTPYKTypoil mHTepdeiica mporpamMmbl st 3D-
MoOJeNnMpoBaHus (10 ycMOTpeHuto HactaBHuUkKa — 3ds Max, Blender 3D, Maya),

OCHOBHBIMH KOMaHJaMH. BBOI[HTCH IMOHATHA «IIOJUT'OHAJIBHOCTB»? U KTCKCTYpPa».
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KaapoBble yc10Bus peajin3anum NporpamMmmsl

TpeboBaHus K KaJJpOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTh 00pa30BaTEILHOTO YUYPESKICHUS TMEJaroruaecKuMH,
PYKOBOJSIIIMMH U UHBIMU PaOOTHUKAMU;

® ypOBEHb KBATH(PUKAINN MTEJATOTHICCKUX, PYKOBOJISIINX U HHBIX PAOOTHUKOB
00pa30BaTEIHLHOTO YUPEKIACHUS;

® HENpPEepPHIBHOCTh  MPOPECCHOHAIBHOTO  Pa3BUTHA  NEAATOTHYECKUX U
PYKOBOSIINUX PAaOOTHUKOB 00pPa30BaTEIBHOTO YUPEKICHHS, PEATU3YIONIETO
OCHOBHYIO 00pa30BaTelIbHYIO IPOTrPaMMYy.

KomneTeHnmm  memarorudeckoro  paboOTHHKA, PEaTU3yIONIEr0  OCHOBHYIO
00pa3oBaTEIbLHYIO MPOrPAMMY:

e o0ecreyuBaTh YyCIOBUSA JUISl YCHEIIHOW JESATEIBHOCTH, TO3UTHUBHOMN
MOTHBAIINH, a TAKKE CAMOMOTHBUPOBAHHSI O0YYAIOIIIUXCS;

® OCYHIECTBIISATh CAMOCTOSITEIBHBIM MTOUCK U aHAINW3 UH(POPMAIIUU C TIOMOIIHIO
COBPEMEHHBIX MH(GOPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTHI;

® RBJAJICHHE UHCTPYMEHTAMHU MIPOCKTHOU JEATEIbHOCTH;

® YMCHHE OpPraHW30BBIBATH M COINPOBOXKIATh Y4COHO-HCCIIEIOBATEILCKYIO U
MPOCKTHYIO ESITEIbHOCTh 00yJaronInXxcs;

® YMEHHE HHTEPIIPETUPOBATH PE3YIbTAThI JOCTHKCHHN 00YUJatOIIUXCS;

® 0a30BbIC HABBIKU PAOOTHI B MPOTpaMMax JJjisi TPEXMEPHOTO MOJEITUPOBAHUS
(3ds Max, Blender 3D, Maya u 1p.);

® (0a30BBIC HABBIKK PA0OTHI B MPOTPAMMHBIX CPEIAX MO Pa3padOTKE MPHIOKEHUN
C BUPTYyaJIbHOM U JonojiHeHHOU peanibHOCThIO (Unity3D, Unreal Engine u ap.).
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MartepuajibHO-TeXHHYECKHE YCI0BUS peajn3aiiu NporpaMmbi.

AnmapaTrHoe ¥ TEXHHYECKOe o0ecrneyeHue:

Pabouee mecto oOyuaromierocsi: HOyTOyK: MPOU3BOAUTEIHHOCT MpOIEccopa
(mo tecty PassMark CPU BenchMark http://www.cpubenchmark.net/): He MeHee

2000 enwHUI; 00BEM omepatmBHOW mamsaTu: He MeHee 4 ['0; 00BEM
HakonuTenss SSD/eMMC: He menee 128 I'G (Mo COOTBETCTBYIOIIMM IO
XapaKTepUCTUKAM MEPCOHAIbHBIA KOMIBIOTEP C MOHUTOPOM, KIIABUATYypOU U
KOJIOHKaMHU); MBIIIIb.

Pabouee mecto HacraBHuKa: HOYTOYK: mporieccop Intel Core 15-4590/AMD
FX 8350 — ananoruunast unu 6ojiee HoBasi MOENb, rpadUuecKuil mporeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananorununas wiu 0oiiee
HOBasi MOJieJib, 00BEM omepaTUBHOM mamsaTh: He MeHee 4 ['0, BHUIEOBBIXO]
HDMI 1.4, DisplayPort 1.2 unu 6onee HOBast MOJENb (MU COOTBETCTBYIOIINN
10 XapaKTEPUCTUKAM NIEPCOHAIBHBIN KOMITBIOTEP C MOHUTOPOM, KJIaBHATypO
¥ KOJIOHKaMHU); TiieM BupTyanbHou peanbHoctrt HTC Vive unm Vive Pro Full
Kit 1 mr.;

JUYHBIE MOOWJIBHBIE YCTPOWCTBA OOydYalOMIMXCA W/WIW HACTaBHUKA C
ornepaunoHHou cucremoit Android;

MPE3EHTAIlMOHHOE O000pYy/IOBaHWE C BO3MOXXHOCTBIO TOJKIIOUEHUS K
KOMIIBIOTEPY — | KOMIUIEKT;

Gbaum4apT ¢ KOMIIEKTOM JINCTOB/MapKepHas 10CKa, COOTBETCTBYIOIIHI HaOOp
MUCbMEHHBIX MPUHAIJICKHOCTEH — 1 1IT.;

enuHas cetb Wi-Fi.
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http://www.cpubenchmark.net/):

IIporpamMHoe o0ecniedeHue:

¢ oducHOE MPOrpaMMHOE 00ECTICUCHHE;

® mporpamMMmHOe oOecriedeHue sl TpExmepHoro monenupoBanus (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

® QporpaMMHas cpena Juisi pa3paOOTKHA TPWIOKEHUHW C BUPTYaTbHOH U
nonosiHeHHOW peanbHOCTRIO (Unity 3D/Unreal Engine); ¢ rpaduueckuit
pEIaKTOp HA BEIOOP HACTaBHUKA.
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Pacxoanble maTepuaJbi:

Oymara A4 11 pucoBaHus M pacniedaTkl — MUHUMYM | yrmakoBka 200 JIMCTOB;
Oymara A3 11 puCOBaHUSI — MUHIMYM TI0 3 JTUCTA HA OJHOTO O0yYaroIIerocs;
Ha0Op MPOCTHIX KapaHJalleil — M0 KOJIMYECTBY O0yYarOIINXCS;

Ha0Op YEPHBIX HIAPUKOBBIX PYUYEK — [10 KOJIUYECTBY 00yUaIOIIUXCS;

kneu [IBA — 2 mt.;

KJIeH-KapaHJall — 110 KOJIMYECTBY 00YyUYarOIIHUXCS;

CKOTY MPO3pavyHbIA/MATOBBIN — 2 HIT.;

CKOTY JBYCTOPOHHHI — 2 IIT.;

KapTOH/TOpOKapTOH 111 MakeTupoBanus — 1200%*800 MM, o OJTHOMY JIUCTY
Ha JABYX 00yYaromuxcs;

HOK MAKETHBIM — IO KOJIMYECTBY O0YUYaIOIINXCS;

JIe3BUS JJI HOXKa CMEHHBIEe 18 MM — 2 1mT.;

HOKHHMIIBI — 110 KOJIMYECTBY 00YUaIOLIUXCS;

KOBPHK JJIsl PE3KU KapTOHA — 10 KOJMYECTBY 00yUaroLuXcs;

JUH3BI 25 MM WK 34 MM — KOMILIEKT, [0 KOJIMYECTBY O0y4aroIInXcs;

nonoiHuTeIbHO — PLA-nnactuk 1,75 REC HecKoJIbKUX IIBETOB.
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