Pabouasi nporpaMma Kpy:KKa
«Pa3zpadorka npuiaoxkennit VR\AR»
Ientp «Touka pocra»

I. IlosicHuTE/IbHASA 3aNIHCKA

AKTYaJIbHOCTb: BUPTYyajbHas U JIOTIOJTHEHHAS PEaIbHOCTH — OCOOBIE TEXHOJIOTHUECKHE
HAIpPAaBIIEHUS, TECHO CBSI3aHHBIE C APYTUMU. DTH TEXHOJIOTUHU BKIIOYEHBI B CIIUCOK KIHOYEBBIX
Y OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA Pa3BUTHE PHIHKOB. [IpakTuuecku Ui Kaxaoi
MEePCIEeKTUBHON MO3UIMK Oy IyIIero KpaifHe 1mosie3Hsl OyayT 3HaHus U3 obnactu 3D-
MO/ICJIMPOBAHUS, OCHOB MPOrPaMMHPOBAHHUSI, KOMITBIOTEPHOTO 3PEHUS U T. II.

CornacHo MHOTOYHUCIIEHHBIM HccIeq0oBaHusAM, VR/AR-pbIHOK pa3BUBAETCs 10 3KCIIOHEHTE —
COOTBETCTBEHHO, EMY HEOOXOAUMbI KOMIETEHTHbIE CIICI[UATTUCTBI.

B xoJe npakTuuecKux 3aHATHH 110 MporpaMmme BBOJIHOTO MOJYJISl 00y4aroluecs MO3HAKOMSTCS
C BUPTYaJIbHOM, TOTIOJHEHHON M CMEUIaHHOW PeaJbHOCTAMU, TOUMYT UX OCOOEHHOCTH U
BO3MOJKHOCTH, BBISIBAT BO3MOKHBIE CIIOCOOBI IPUMEHEHHSI, a TAK)KE ONPEaeIIAT Hanboiee
MHTEPECHBIC HAIPABJICHUS I JAIbHEUIIETro YryOIeHus, MapajieibHO pa3BUBasi HABBIKU
TU3aliH-MBIIUICHUS, TH3aiiH-aHaIN3a U CIIOCOOHOCTH CO3/[aBaTh HOBOE M BOCTPEOOBAHHOE.

CuHeprust METO/I0B ¥ TEXHOJIOTUH, UCTIOJIb3yEMbIX B HalpaBiieHuu «Pa3paboTka npuinoxeHuit
BUPTYaJIbHOU U JIONOJHEHHON PEAIbHOCTHY, ACT 00yYaroeMycsl YyHUKaJIbHbIE
MeTanpeIMETHbIE KOMIIETEHIIUN, KOTOPbIE OYAYT IOJIE3HbI B cpepe MPOEKTUPOBAHUS,
MOJICJIUPOBAHMS 0OBEKTOB U MPOLIECCOB, PA3pabOTKHU MPUIIOKEHHUH U Jp.

[Tporpamma 1aét HEOOXOMMbIE KOMIETEHIIUH [T JajbHEHIIEro yriyoJaéHHOro OCBOCHUS
JM3aifHEPCKUX HaBBIKOB M METOAMK NMPOEKTUPOBaHMsI. OCHOBHBIMU HAIIPABICHUSIMU B U3yUYECHUU
TEXHOJIOTHI BUPTYaJbHOW U JOIOJHEHHON PEAIBHOCTH, C KOTOPBIMU TIO3HAKOMSTCS
oOyyaromuecs: B paMKax MOJYJIsl, CTAaHYT HadyaJbHbIE 3HAHUS O Pa3paboTKe MPUIIOKEHUH J1s
Pas3INYHBIX YCTPOICTB, OCHOBBI KOMITBIOTEPHOTO 3peHHsl, 6a30Bble MoHATHS 3D-
MOJIEIIUPOBAHMSL.

UYepes 3HAaKOMCTBO C TEXHOJIOTUSIMHU CO3/1aHUS COOCTBEHHBIX YCTPONCTB U pa3padOTKH
MPUWIOKEHUN OYTyT pa3BUBATHCS MCCIIEIOBATEIBCKIE, WHKEHEPHBIE U MPOSKTHHIE
KOMIIETEHIIUH.

OcBoeHHe 3TUX TEXHOJIOTHH MOJJpa3zyMeBaeT NOodyUYeHue psiaa 6a30BbIX KOMIIETEHIIHH, BiIaJIeHUE
KOTOPBIMH KPUTHUYECKH HEOOXOAUMO JII000MY CHEMAIUCTY Ha KOHKYPEHTHOM pBIHKE TPy/ia B
STEAM-mpodeccusix.

Hean nporpammbl: GopMupoBanue yHuKanbHbIX Hard- u Soft-kommerentuit mo padore ¢
VR/AR-TexHONOTHAMH Yepe3 HCIOIb30BaHHE KeC-TEXHOIOTHIA.

3agaum nporpamMmsI:

Obyuarowue.

e 00BSICHUTH Oa30BbIC MOHATUS chephl Pa3pabOTKHU MPUIIOKEHUN BUPTYaTIbHOU U
JTOTIOTHEHHOM peaibHOCTH: KIH0YEBbIE OCOOCHHOCTH TEXHOJOTUHN U UX Pa3IUUMs MEXKIY
coboii, maHopamMHoe (HOTO M BHACO, TPEKHUHT peaTbHbIX 00BEKTOB, HHTEPEIIC,
HOJMTOHATIBHOE MOJIEIMPOBAHUE;



c(OopMHPOBATH HABBIKK BBIIOJIHEHHS TEXHOJIOTMYECKOH LENOYKH pa3paboTKu
NPUIIOKESHUH 17151 MOOMJIBHBIX YCTPOMCTB M/MIIM TIEPCOHAIBHBIX KOMITBIOTEPOB C
HCIIOJIb30BaHUEM CIIELIMAIBHBIX IPOIPAMMHBIX CpeL;

copmupoBaTh 6a30BbIe HABBIKH Pa0OTHI B TPOrpaMMax JUIsl pa3padOTKU MPUIIOKEHUH ¢
BUPTYAJIbHOU U JOIIOJHEHHOM PEaJbHOCTBIO;

chopMupoBaTh 6a30BbI€ HABBIKK PA0OTHI B MporpamMmax i TPEXMEPHOTO
MOJICJIUPOBAHUS;

HAayY4YUTb HUCIIOJIL30BATh U adlITUPOBATDH TpéXMepHLIC MOACIHN, HAXOAAIIUECA B
OTKPBLITOM OOCTYIIC, IJIA 3a1a4 Keﬁca;

copMupoBats 6a30BbIe HABBIKM pabOTHI B IpOrpaMMax sl pa3paboTku rpaduaecKux
UHTEPQEICOoB;

IIPUBUTH HAaBbIKU HpOGKTHOI\/JI ACATCIIBHOCTH, B TOM YHCJIC UCITIOJIb30BAHHUEC NHCTPYMCHTOB
IJIAaHUPOBAHMA.

Pazsusarowue:

Ha NPOTSHKEHUHU BeeX 3aHsAThi popmupoBath 4K-komneTeHnu (KpUTUIECKoe
MBILIIEHHE, KPEATUBHOE MBIIIJICHHE, KOMMYHHKALUS, KOOIeparys);

CII0COOCTBOBATH PpaCIMpCHUIO CJIOBAPHOI'0O 3aI1aca,

CII0COOCTBOBATH Pa3BUTHUIO ITAMATH, BHUMAaHUA, TCXHUYCCKOI'O MBIIIIJICHUS,
M300peTaTeNbHOCTH;

CII0COOCTBOBATH PA3BUTHUIO aJITOPUTMHUYCCKOT'O MBIIIJICHUSA
CIoCco0CTBOBATHh (POPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSIM;

Croco0CTBOBATHh (POPMUPOBAHUIO YMEHHUSI MPAKTUUYECKOTO MPUMEHEHUS TTOJTYISHHBIX
3HAHUM;

chopMupoBaTh yMeHHE (POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTaUBaTh CBOE MHEHHE;

C(i)OpMI/IpOBaTL YMCHHUCEC BBICTYIIATb HY6J'II/I‘-IHO C JOKJIIadaMH, IPEC3CHTAIUAMU U T. II.

Bocnumamenvnuie:

BOCIIMTBIBATh AKKYPATHOCTE U JUCHUIINIMHUPOBAHHOCTD ITPU BBIITOJTHCHHUN pa6OTI)I;

Croco0CTBOBATh (POPMUPOBAHUIO MOJTOKUTEITHHON MOTHBAIIUU K TPYIOBOM
NEeSITENIbHOCTH;

CIIOCOOCTBOBATh (I)OpMI/IpOBaHI/IIO OIIbITa COBMECTHOTO U MHAUBUAYAJIbBHOT'O TBOPYCCTBA
ITPU BBIITOJHCHUHW KOMAaHIHBIX SaHaHHﬁ;

BOCIIUTBIBATh TPYI0II00HE, YBaXKEHUE K TPYIY;
(dbopMUpPOBATh YYBCTBO KOJIJIEKTUBHU3MA U B3aMMOIIOMOIIIH;

BOCIIMTBIBATh 4yBCTBO NATPHUOTHU3MA, I'PAKAAHCTBCHHOCTH, TOPAOCTH 3a JOCTUKCHUA
otedyecTBeHHOUN U T-oTpacnu.



IIporuo3upyembie pe3yJbTaThbl U CIIOCOOBI UX MPOBEPKH

JINYHOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOIIEHNE K MHPOPMALIMKA U N30UPATEIHHOCTh €€ BOCTIPUSATHSI;
e  OCMBICJIEHHE MOTHUBOB CBOMX JICVCTBUI MPH BHIOJIHEHUU 3aaHUN;

e pa3BUTHE JIIOO03HATEIBHOCTH, COOOPA3UTEIBPHOCTH NIPY BBITOJHEHUH Pa3HOOOPA3HBIX
3aJlaHuil MPOOJIEMHOT0 M IBPUCTUYECKOTO XapaKTepa,

* Pa3BUTHUC BHUMATCIIBHOCTH, HaCTOfIqHBOCTH, I_IeHeyCTpeMJIéHHOCTI/I, YMCHUA
mpeoaoji€BaTb TPYAHOCTH,

e PA3BUTUC CaAMOCTOATCIIbHOCTHU ny(ﬂeHHﬁ, HC3aBUCUMOCTH U HCCTAHAAPTHOCTH
MBIIIJICHUS,

e OCBOCHHE COLMAIBHBIX HOPM, IIPABWJI TOBEACHHUS, posiei 1 (JOpM COLMATBbHOM KU3HH B
rpymnmnax u cooOI1ecTBax;

e (opMHpOBaHNE KOMMYHHKATUBHOI KOMIIETEHTHOCTH B OOLIICHUU U COTPYAHUYECTBE C
JIPYTUMH 00YyJatOITIMHCS.

MertanpeaMeTHble pe3yJbTaThl:

PeZVﬂﬂmu6Hbl€ YHUBEpCcAajilbHble V'{€6Hbl€ oelicmeus.

e yMEHHE NPUHUMATh U COXPaHATh YUEOHYIO 3aJa4y;
e YMEHME ILUIAHUPOBATH IIOCIIEJ0BATEIBHOCTD 1IAr0B AJITOPUTMA JUIs JOCTUKEHUS LIEIIH;

e yYMEHHE CTaBUThH 11€]1b (CO3JaHNE TBOPUYECKOM pabOThI), MIIAHUPOBATH JOCTUKEHHUE ITOU
LIEJIH;

e YMEHME OCYIIECTBIISITH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;
e  CHOCOOHOCTH a/IeKBaTHO BOCIIPUHMMATh OLIEHKY HACTaBHUKA M JPYTUX 00yyaromuxcs;
e YMEHHE pa3uyaTh COCO0 U pe3yabTaT NEHCTBUS;

e YMCHHC BHOCUTH KOPPCKTUBEI B I[GflCTBI/I?[ B ClIy4ac paCXOKACHUA pE3yjibTaTa PCIICHUA
3aaa4d Ha OCHOBC eé OIICHKH U yqéTa XapaKkTepa CACIIAaHHBIX OI_HI/I6OK;

e YMCHHC B COTPYAHHNYECTBE CTABUTH HOBBIC y‘—Ie6HBIe 3aJa4H,
e CIIOCOOHOCTH IPOABJIATE ITO3HABATCIIbHYIO HHUIIUATUBY B y'-Ie6HOM COTPYAHHUYCCTBE,

e yYMEHHE OCBaMBaTh CIOCOOBI peLICHHS MPOOIEM TBOPUECKOIO XapaKTepa B JKU3HEHHBIX
CUTYalMAX;

e yYMEHHE OIEHUBATh MOTYYAIOIIHICS TBOPUECKUN TPOAYKT U COOTHOCHUTD €T0 C
M3HAYAIbHBIM 3aMBICTIOM, BBITIOJIHATH 10 HEOOXOAMMOCTH KOPPEKIIUHU MO0 MPOIYKTa,
00 3aMbICia.

Ilo3nasamenvHble YHUBEDCAIbHbBIE V'-l€6Hbl€ oeticmeusi.




e YMCHHE OCYIIECTBIATh MOUCK HHPOPMAIIUH B MHIMBHIYAIbHBIX HHPOPMAIIMOHHBIX
apxuBax o0ydJaromierocs, “H(GOPMAIIMOHHON cpelie 00pa30BaTEIBLHOTO YUPEKIACHUS,
(benepabHBIX XpaHWINIIAX HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

e YMCHHC UCIIOJIB30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
AJid pCHICHU S KOMMYHUKATHBHLBIX, TO3HABATCIIbHBIX U TBOPYCCKUX 3adaY,;

e YMCHHE OPHEHTHUPOBATHCS B PA3HOOOPA3UM CIIOCOOOB PEIICHHMS 3a/1a4;

e YMCHHC OCYHICCTBJIATH aHAJIU3 00BEKTOB C BBIACIICHUEM CYIICCTBCHHBIX U
HECYIICCTBCHHBIX ITPU3HAKOB;

e yYMEHHE NPOBOJUTH CPAaBHEHHE, KIACCUPHUKAIIHIO 110 3aJlaHHBIM KPUTEPHUSIM;

e YMEHHE CTPOUTH JIOTHYECKHE PACCYKIEHUS B (hOpPME CBSI3H MPOCTHIX CYKIECHUHN 00
00BEKTE;

e YMCHHC YyCTAaHABJIMBATb aHAJIOTHU, IPUINHHO-CIICACTBCHHBIC CBA3H,

e YMEHHE MOJICIMPOBATH, TPEOOPa30BBIBATh OOBEKT M3 UYBCTBEHHON ()OPMBI B MOJIEIb,
T'JIe BBIJICJICHBI CYIIECTBEHHBIE XaPaKTEPUCTHKN 00bEKTa (IIPOCTPAHCTBEHHO-
rpaduveckast MM 3HaKOBO-CHMBOJIMYECKAA);

e YMCHHC CMHTC3UPOBATHb, COCTABJIATH LCIIOC U3 ‘IaCTeﬁ, B TOM YHCJIC CaMOCTOATCIBHO
JA0CTpanuBaTh C BOCIIOJIHCHUECM HCAOCTAIOIMINX KOMIIOHCHTOB.

Kommynuxamuensie ynusepcaivhbie VH€6Hbl€ oelicmeus.

e yYMEHHE apryMEHTHPOBATh CBOIO TOUKY 3pEHUS HA BIOOpP OCHOBAaHUI U KpUTEPUEB NPU
BBIJICJIEHUH NTPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKAIIMU O0BEKTOB;

e YMCHHC BBICITYIINMBATH CO6€C€I[HI/IKa 1 BECTH JUAJIOT,

e  CIIOCOOHOCTH IMPU3HABATb BO3MOKHOCTH CYHICCTBOBAHUS PA3JIMYHBIX TOUCK 3PpCHUS U
IMpaBO KAXKXIO0TO UMCTH CBOIO;

e yMEHHE IJITAHUPOBATh y4eOHOE COTPYAHUUECTBO C HACTABHUKOM U APYTUMU
00y4aroIyUMUCS: ONPEAeNATh LeIH, GYHKIUN YIaCTHUKOB, CIOCOOBI B3aUMOJICHCTBHUS;

e yYMEHHE OCYIIECTBIISITh IOCTAHOBKY BOMPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B MTOUCKE
u coope unpopmanuu;

e yMEHHeE pa3peliarh KOH(IUKTHL: BbISIBICHHUE, UACHTU(PUKAIMS TPOOIeMbl, TOUCK U
OIICHKA aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOHQIIUKTA, IPUHITHE PELLIEHUS U €ro
peanusanus;

* YMCHHC C JIOCTaTOYHOM MOJIHOTON U TOYHOCTBIO BbIpa’XXaTb CBOU MBICJIM B COOTBETCTBUU
C 3aga4aMi U YCIIOBUAMH KOMMYHHKAIIUN;

e BIIAJACHHE MOHOJIOTMYECKOM U AUATIOTHUECKOI (I)OpMaMI/I pcuun.

IIpeaMeTHbIe pe3ybTaThl
B pesynbTare ocBoeHUs MPOrpaMMBbl 00yUaIOIIUECs TOJIKHBI

3Hamy.



e  KIIIOYEBBIC OCOOCHHOCTU TEXHOJIOTHI BUPTYaJIbHON U JOMIOJHEHHOH peabHOCTH;
e IIPUHLUIBI pAOOTHI IPUIIOKEHUI ¢ BUPTYaIbHOM U JJOMOJHEHHOH PeabHOCTbIO;

e TNEPCUYCHb COBPECMEHHBIX YCTpOfICTB, HUCIIOJIb3YEMbIX IJIA pa6OTI)I C TCXHOJIOTHUAMMU, U UX
npeaHa3Ha4uYCHUC,

e  OCHOBHOU (hYHKIIMOHAJ MPOTpamM JijIsl TPEXMEPHOTO MOJIEIMPOBAHNUS;

e TPUHIUIBI U CIOCOOBI pa3pabOTKU MPUIIOKEHUHN C BUPTYaTbHOM U JOMOJIHEHHOM
pPEaIbHOCTBIO;

e OCHOBHOH (DhYHKIIMOHAJ MPOTPaAMMHBIX Cpe sl pa3paOO0TKU MPHIOKEHUN C
BUPTYaIbHOU U JIONOJHEHHON PeabHOCTHIO;

e 0COOCHHOCTH pa3pabOTKu rpaduvecKkux HHTEpPeicoB.

e HAcCTpauBaTh U 3aIlyCKaTh IJIEM BUPTYaJIbHON pPealbHOCTH;

e  YCTaHaBJIMBATh U TECTUPOBATH IIPUJIOKEHUS BUPTYAIbHOU PEaIbHOCTH;

e  CaMOCTOSTEIBHO COOMPATh OUYKH BUPTYaJIbHOM pealbHOCTH;

e (opMyIMpOBaTh 33aJjauy Ha IPOCKTUPOBAHUE UCXOMS U3 BBISIBIEHHON MPOOIEMBI;

e  YMETH [I0JIb30BATHCS PA3IMYHBIMU METOJAAMU I'€HEpaluu UIEH;

e BBINOJHATH IPUMUTHUBHBIE ONIEPALIMH B IIPOrpaMmax sl TPEXMEPHOTO MOAEIUPOBAHUS;

e  BBINOJIHATH IPUMUTHBHBIE ONIEPALIMU B IPOTPAMMHBIX Cpejiax JUIsl pa3paboTKu
IIPUJIOKEHUI C BUPTYAJIbHON U JONOJIHEHHONW PEalbHOCTBIO;

e KOMITMJIMPOBATH MPUIIOKCHUC IJIA MOOUJIBHBIX yCTpOﬁCTB HJIN NIEPCOHAJIBHBIX
KOMITBIOTCPOB 1 pasMCIIATh €0 AJId CKaUWBaHUA IMOJIb30BATCIIAMU;

o paspabarsiBaTh rpaduueckuii uareppeiic (UX/UI);

e pa3pabarheiBaTh BCce HEOOXOMMBbIE rpaduuecKre U BUIeOMaTepHalbl i IPe3eHTalun
IIPOEKTA;

e MPEACTaBIATH CBOU MPOEKT.
grademeo:.

e OCHOBHOUW TEPMUHOJIOTHEN B 00JaCTH TEXHOJIOTHI BUPTYaTbHOU U JOMOJIHEHHOM
pEaIbHOCTH;

e 0a30BBIMU HABBIKAMH TpéXMCpHOPO MOJCIIMPOBAHUA;

o 0a30BBIMM HaBBIKAMU Pa3pabOTKHU MPHIIOKEHUH ¢ BUPTYaIbHON U JOMOTHEHHOM
PEaTbHOCTBIO;

e 3HAHUAMM 10 MPUHLUIIAM pabOThl U OCOOEHHOCTSIM YCTPONUCTB BUPTYAIbHOU U
JIOTIOJIHEHHOHN PEAIBHOCTHU.

®opMbl NOJBEIEHUSI HTOT0B peain3aunu 001eo0pa3oBaTe/JIbHOM MPOrPaMMbI



[TonBenenne UTOroB peanu3yerca B paMmKax 3alluThl pe3ynbTaToB BeinojgHeHus Kelica 1 u Keiica
2.

®opMBbI JeMOHCTPALIUM Pe3yIbTATOB 00y4eHUs!

[IpencraBienue pe3yabTaToB 00pa30BaTEIbHON ACITEIbHOCTH MPOHAET B (hopme myOIndHOM
MPEe3CHTALMU PEIIeHUH KeHCOB KOMaHJaMH U MOCJIEIYIOIKUX OTBETOB BBICTYHAIOIINX Ha
BOIPOCHI HACTABHUKA U IPYTHX KOMaH/I.

(I)OpMI)I AUATrHOCTHKHU PE3YyJIbTATOB oﬁyqe}mﬂ

Becez[a, TCCTUPOBAHHE, OIIPOC.

Coaeprxanue nporpaMmbl Kypca

[TporpaMma npeamosiaraeT MOCTENEHHOE paclliupeHNe 3HaHUM U uX yriayOseHue, a TaKxKe
npruoOpeTeHne yMEHUH B 00JIaCTH MTPOSKTUPOBAHUS, KOHCTPYHPOBAHUS ¥ U3TOTOBJICHUS
TBOPYECKOI'0 MPOIYKTA.

B ocHoBe O6pa3OBaTCJ'IBHOFO Imponecca JICKUT HpOCKTHHfI moaxod. OcHoBHas (bopMa nmoaavuun
TCOPHUU — UHTCPAKTUBHBIC JICKIITUU U MMOIIArOBbIC MACTCP-KIIACCHI B I'PYIIIIAX OO 10—15 gemoBek.
HpaKTI/I‘{CCKI/Ie 3aaHu TIaHUPYCETCH BBINIOJHATL KaK UHAWNBUAYAJIbHO U B ITapax, TaK U B
MaJIbIX I'pyIIIax. 3aHsaTHS MIpOBOAATCA B BUJC 6606,[[, CCMHUHApPOB, JIEKIUM: JIJIS HarJIsAHOCTH
noagaBacMoro Matepuajia UCIoJb3yeTCAd paBJ’II/ILIHLII\/’I MyJ'IbTI/IMeI[I/II\/'IHBII\/’I Marepuail —
MMpe3CHTalu, BUACOPOJIMKHU, IPUIIOKCHUA IIP.



KaJ’IeH)IapHO - TEMAaTHYECKO€ IVIAHUPOBAHUE

IBCQFO

nara [Pa3iesibl IporpaMmbl y4eOHOro Kypca 4acoB

eiic 1. 14
poexkTupyeM uaeajgbHoe VR-ycTpoiicTBo

BHakomcTBO. TexHuka 6e3onacHocT. BBonHoe 3ansaTe («Co3naBaii 1

MUPBI)

BBeieHNEe B TEXHOJIOTUH BUPTYaJIbHOM U JONIOJHEHHOM peaqbHOCTH 1

3HaKoMCcTBO ¢ VR-TEXHOIOTUsIMU HA MTHTEPAKTUBHON BBOJTHOM JIEKITUU 1

TectupoBanme ycTpOICTBA, yCTAaHOBKA PUIIOKEHUHN, aHAIN3 TPHHIIUTIOB

[pa0OThI, BHISIBJICHUE KIFOUEBBIX XapaKTEPUCTUK

BrisBIeHIE TPUHIIUIIOB Pa0OTHI IJIEeMa BUPTYaJIbHOW peaabHOCTH, OUCK, [l

AHAJIN3 U CTPYKTypUpOBaHue nHpopMaluu o Apyrux VR-ycrpoiicTBax

Bei0op Marepuana u KOHCTPYKIUH Il COOCTBEHHOM rapHUTYpHI, 1

[10JIFOTOBKA K COOpKE yCcTpoiicTBa

(CO0pKa cOOCTBEHHOM TapHUTYPHI, BEIpE3aHNUEe HEOOXOJUMBIX JeTanen 1

(C60pKa coOCTBEHHOM TapHUTYPHI, BEIpE3aHNnEe HEOOXOJUMBIX JeTaleH, 1

TM3aiiH yCTPOMCTBA

TectupoBanue u 10paboTKa MPOTOTUIIA 1

PaGoTa ¢ KapToii MOJIB30BATENHCKOIO OIBITA: BBIBICHHE POOIIEM, C 1

KOTOPBIMH MOKHO CTOJIKHYTBCSI ITPH UCHOJIb30BaHuN VR. DoKkycHpoBKa Ha

OIHOM U3 HUX

AHaNTN3 ¥ OIICHKA CYIIECTBYIOIIUX perieHuit mpodiaemsl. Undorpaduka no |1

peLIeHUSIM




["eHepanus uuen i perieHus dTux mpooseM. Onrucanne HECKOJIBKUX
1/1eH, SKCIIpecc-3CKU3bl. MUHH-TIPE3CHTAINH UCH U BBIOOD JTyYIIUX B
pPOpPabOTKy

[13yueHre NOHATUS «IIEPCIEKTHBAY, OKPYKHOCTH B IIEPCIEKTHUBE, 1
[IITPUXOBKH, CBETOTEHH, Ia/1al0ILEH TEHU

l13ydeHre CBETOTEHHU U Maarolieii Tenn Ha mpumepe uryp. [loctpoenue
OBICTPOTO ACKHM3a (PUTYPHI B IIEPCIIEKTUBE, Teperaya 00bEMa ¢ IOMOIIBIO n
KapaHjama. TeXHuKa pUCOBaHUs MapKepaMu

OcBoenme HaBBIKOB paboThl B [10 1 TpéxmMepHOTro NpoeKTHpoBanus (Ha |3
BI0Op — Rhinoceros 3D, Autodesk Fusion 360)

[Keiic 2. PazpadarbiBaem VR/AR-npusoxkenns 20
BBO/IHASI HHTEPAKTUBHAS JIEKLIUS 10 TEXHOJIOTHSM JOTOTHEHHOW U 1
CMEILIaHHOH pealbHOCTH

[TectupoBanue cyniectByromux AR-npunoxenui, onpeaeneHue 1
[IPUHIMIIOB paOOTHl TEXHOJIOTUU

BrisiBieHne mpoOiIeMHON cuTyaliu, B KoTopoit momorio 661 VR/AR- 1
[IPUJIOKEHUE, UCTIONb3Ys METO/Ibl TN3alH-MbIIIIJICHUS

AHaTM3 U OIIEHKA CYIIECTBYIOIINX pelIeHu# mpoosieMsl. ['enepanus 1
coOCTBEHHBIX HJiei. Pa3paboTka creHapus MpHIIoKeHHs

Pa3paboTka clieHapus MPUIOKEHUS: MEXaHUKa B3aMO/ICHCTBHS, 1
(byHKLIMOHAJ, TPUMEPHBIA BUJ HHTepdeiica

MuHu-TIpe3eHTaluu uaen u ux 10padoTka 1Mo oOpaTHOM CBSI3U 1
[TocnenoBarelibHOE M3YYEHHE BO3MOXKHOCTEW cpenbl pa3pabotku VR/AR- |1
[IPUIIOKEHUI

PazpaboTka VR/AR-niprioxkeHus: B COOTBETCTBUHU CO CLIEHAPHEM 6
(COOp 0OpaTHOM CBSI3W OT MOTEHIIUATBHBIX MTOIH30BATEICH MPUITIOKCHUS 1
JTopaboTKa MPUIIOKEHUS, YUUTBIBAsi OOPaTHYIO CBS3b MOJIB30BATEIS 1
BrisiBreHNE KIFOYEBBIX TpeOoBaHUil k pazpadborke GUI — rpaduueckux 1
HTEp(DHENcOB MPUITOKEHHI

Pa3zpaboTka uHTEpdeiica NpuIokKeHnss — Iu3aifHa U CTPYKTYPBI 1
[loaroToBka rpaguuecKux MaTepuaioB Ui Ipe3eHTaluu npoekra (poto, |2




Bu1€0, nHporpadurka). OCBOCHNE HABBIKOB BEPCTKH MPE3CHTALIUH

[IpencraBieHne MpoeKTOB nepes Apyrumu odyuatomumucs. [lyonnyunas 1
[TpE3EHTALIMS U 3aIIUTa IPOCKTOB
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Conep:kanue TeM NPOrpPamMMbl
Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax nepBoro keiica o0y4aromuecs UCCIEAYIOT CYIIECTBYIOLINE MOJEIN YCTPOUCTB
BI/IpTyaJIBHOI;'I PCAIBHOCTH, BBIABIIAIOT KIIFOYCBLIC ITAPaMETPhI, d 3aTCM BBIIOJHAKOT IIPOCKTHYIO
3a/1a9y — KOHCTPYHPYIOT coocTBeHHOe VR-ycrpoiictBo. O0yuaromuecs uccienyror VR-
KOHTPOJIEPH! U 0000111at0T BO3MOKHbBIE IPUHLUIIBI YIIPABICHUS CHCTEMaMU BUPTYaJIbHON
PCATIBHOCTH. CpaBHI/IBaIOT PAa3JIMYHBIC TUIIBI YIIPABJICHUA U JCJIal0T BBIBOJAbLI O TOM, YTO
HEO0OXO0UMO ISl «<0O0OMaHa» MO3ra U MOTPYKEHUS B APYTroil MUP.

OOyyaronuecs CMOTYT cOOpaTh COOCTBEHHYIO MOJieNib VR-rapHUTYpBI: CIPOEKTUPOBATH,
CMOJICTMPOBaTh, BbIpe3aTh/pacreyarats Ha 3D-puHTepe HYKHbIE DIEMEHTHI, a 3aTEM
IPOTECTUPOBATH CAMOCTOATEIBHO pa3pabOTaHHOE YCTPOICTBO.

Keiic 2. PazpabatbiBaem VR/AR-npuiioxkenus

[Tocne hopMupoBaHHsSI OCHOBHBIX MTOHITHH BHPTYAITbHOH PEalbHOCTH, TTOTYYCHUST HABBIKOB
pabotel ¢ VR-000pynoBaHreM B IEpBOM Kelice , 00ydaromuecs nepexoiar K pacCMOTPEHHUIO
HOHATHUI JTOTTOJIHEHHOHN U CMEIIaHHOH pealbHOCTH, pa30UparoT UX OCHOBHBIE OTINYHS OT
BupTyanbHoil. Co3natoT cooctBeHHOe AR-nipunoxkenue (augmented reality — nonosHeHHast
peasIbHOCTh), OTpabaThIBasi HABBIKM pabOTHI C HEOOXOAUMBIM B AajbHEUIIEM TPOTPAMMHBIM
oOecrieyeHreM, HaBbIKH TN3aiH-TIPOCKTUPOBAHMS U TU3aH-aHATTUTHKH.

OO6yyaromuecs HaydaTcsi paboTaTh ¢ KPYMHEHIINMH PENO3UTOPUSIMU OECIUIaTHBIX TPEXMEPHBIX
MoJieIei, CMOT'yT MUHHUMAJIbHO aanTHPOBaTh MOJEIHU, UMEIOIIKECs B CBOOOAHOM JOCTYIIE, MO
CBOM HYX/1bl. HaunmHaeTcs 3HaKOMCTBO CO CTPYKTYpoil uHTepdeiica nporpammsl ais 3D-
MoIeIupoBaHus (10 yCMOTpeHuIo HacTaBHHKa — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHAaMH. BBOJATCS MOHATHUS «IIOJINTOHATIBHOCTE» U «TEKCTYypay.

Kaaposble yci10BUSI peajJM3alliy NPOrpaMMbl

TpeboBaHMs K KaJIpOBBIM pecypcam:

e  YKOMIUIEKTOBAaHHOCTH 00pa30BaTEIBHOTO YUPEKICHUS TIeIarOTHIECKIMH,
PYKOBOJSIIUMHU U UHBIMU PaOOTHUKAMU;

. YPOBCHB KBaJII/I(i)I/IKaLII/II/I neaaroruuycCKux, pyKkoBOAsAIIUX U MHBIX paGOTHI/IKOB
00pa30BaTENLHOTO YUPEKACHUS;



e  HEMPEPHIBHOCTD MPO(PECCHOHATBHOTO Pa3BUTHSI EAArOTUYECKUX U PYKOBOISIIINX
pabOTHUKOB 00Pa30BATEIBHOTO YUPEKICHHS, PEATH3YIOLIETO OCHOBHYIO
00pa3oBaTeNbHYI0 IPOTrpamMmmy.

Komnerenuu nefparorndeckoro paboTHUKaA, peaau3yoLiero OCHOBHYI 00pa30BaTebHYIO
Iporpammy:

e o0ecreunBaTh YCJI0BUSA OJIA yCHeHIHOfI ACATCIIBHOCTH, MO3UTUBHOMN MOTHBAIIlWH, a TAKXKC
CAMOMOTHUBHUPOBAHUA o6yqafoumxc;1;

e OCYHICCTBJIATH CaMOCTOSITEILHBIN IIOMCK U aHAIH3 I/IH(bOpMaHI/II/I C IIOMOIIBIO
COBPCMCHHBIX PIH(l)OpMaLII/IOHHO-HOI/ICKOBBIX TGXHOHOFHﬁ;

e BJIAJICHUC HHCTPYMCHTAMU HpOGKTHOﬁ ACATCIIBHOCTH,

e YMCHHC OPIraHU30BbLIBATH U COIIPOBOKIAATH y‘Ie6HO-I/ICCJ'Ie,HOBaTeJ'IBCKy}0 " NPOCKTHYIO
JACATCIIBHOCTD 06yqa}0m1/1xc;1;

e YMEHHE MHTEPIPETUPOBATH PE3YIbTAThl JOCTHXKEHUNM 00y4daroluxcs;

o 0a3oBbIe HAaBBIKKM PabOTHI B IpOrpamMmax it TpéxmepHoro moaenupoBanus (3ds Max,
Blender 3D, Maya u nap.);

e 0a30BbIc HAaBBIKK PabOTHI B IPOrPAMMHBIX Cpeiax 10 pa3paboTKe MPHIOKEHHI C
BUPTYaIbHOU U JonofHeHHOU peanbHOCThIO (Unity3D, Unreal Engine u np.).

MaTepuanbHO-TeXHUYECKHE YCJIOBHS Peau3aiui NPporpaMmmMsl
AmnnapaTtHoe U TeXHHYECKoe o0ecreyeHue:
e Pabouee mecTo o0ydaromierocs:

HOYTOYK: MMPOU3BOAMTENBHOCTD Tporieccopa (o tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): me meree 2000 equnwmI; 00BEM OIEPATUBHOM MAMSTH: HE
MmeHee 4 1'6; 00bEM HakonuTenst SSD/eMMC: He menee 128 ['6 (11 cOOTBETCTBYIOIIUN O
XapaKTEPUCTHKAM MEPCOHATBHBIN KOMITBIOTEP C MOHUTOPOM, KJIaBHATYypPOU M KOJIOHKAMH ),

MBIIb.
e Paboyee MeCTO HACTABHUKA:

HoyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruunas wiu 6ojiee HOBast
mozaenb, rpaduueckuit mporueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHaJoTrH4YHas Wi 0osee HOBast MOJIENb, 00BEM ONepaTUBHON MaMsTH: He MeHee 4 [0,



BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unu 6osiee HoBast MOAEINb (MM COOTBETCTBYIOIIHM 11O
XapaKTePUCTHUKAM TIEPCOHAIBLHBIH KOMITBIOTEP ¢ MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );

nuieMm BuptyanbHou peanbHocTH HTC Vive nnm Vive Pro Full Kit — 1 mit.;

JINMYHBIC MO6I/IJ’IBHBI€ YCTpOfICTBa 06y‘IaIOH_II/IXC$I I/I/I/IJ'II/I HaCTaBHHUKA C OHepaHI/IOHHOP'I CI/ICTCMOf/i
Android;

MPE3EHTAIIMOHHOE 000PYA0BaHNE C BO3MOXKHOCTBIO MOAKIIOYCHUS K KOMITbIoTepy — 1
KOMILJIEKT;

GuuImIapT ¢ KOMIJIEKTOM JIMCTOB/MapKepHasi J0CKa, COOTBETCTBYIOLINI HAOOP MUCHbMEHHBIX
IpUHAJIEKHOCTEH — | T.;

ennHasa cetb Wi-Fi.

IIporpammHoe obecnieueHmne:
e oducHOE MporpaMMHOE 00ECTICUCHNUE;

e TIpPOrpamMMHOE oOecreueHue s TpéxmepHoro moaenupoBanus (Autodesk Fusion 360;
Autodesk 3ds Max/Blender 3D/Maya);

e IporpamMMHas cpeja i pa3paboTKU IPUIIOKEHUI ¢ BUPTYaJIbHOU U JJOMIOJIHEHHOM
peanbHOCThIO (Unity 3D/Unreal Engine);

e Trpaduueckuil pe1akTop Ha BbIOOP HaCTaBHUKA.

Pacxonnble Matepuaisl:

Oymara A4 nis pucoBaHUS U pacnedyaTku — MUHUMYM 1 ymakoBka 200 11cTOB;
Oymara A3 n1ist pUcCOBaHUSI — MUHHUMYM I10 3 JINCTa HA OHOTO 00YYaroIIerocs;
Ha0Op NMPOCTHIX KapaHAAlIeH — M0 KOJIUYECTBY 00ydarOIINXCsl;

Ha0Op YEPHBIX MIAPUKOBBIX PyUEK — IO KOJUYECTBY 00 yUaroIInuXCs;

kneit [IBA — 2 mir.;

KJIef-KapaHall — [0 KOJMYECTBY 00y4Yarounuxcs;

CKOTY MPO3PAYHbII/MaTOBBII — 2 IIT.;

CKOTY JIByCTOPOHHHMM — 2 IIT.;

KapToH/TOPpokapToH a1t MakeTupoBanus — 1200*800 MM, 110 0OTHOMY JIUCTY HA IBYX
0o0ydaromuxcs;

HOX MaKETHBIM — IO KOJTUYECTBY 00yYarOIINXCs;
JIE3BUS JIJII HOXKa CMEHHBIC 18 MM — 2 mmT.;

HOXXHUIIBI — IO KOJIUYCCTBY 06yqa}oumxc;1;



KOBPHUK JUI PE3KH KapTOHA — [0 KOJIMYECTBY 0OYUJaIOLINXCS;

JUH3BI 25 MM Ui 34 MM — KOMIUIEKT, TI0 KOJIMYECTBY 00yUYaOIIUXCS;

npornoaauTebHO0 — PLA-mnactuk 1,75 REC HeCKOIbKHUX I[BETOB.
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