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[MosicuurenbHas 3anucka

AKTyaJlbHOCTb: BHPTyaJbHas U JOTOJHEHHAS pPeAIbHOCTH —  0COOBIC
TCXHOJIOTHYCCKNC HAMPABICHUS, TECHO CBA3aHHbIE C APYIUMH. JITH TEXHOIOIHH
BIJIFOYCHBI B CIIHCOK KIIIOYCBBIX M OKA3BIBAKOT CYIIECTBEHHOE BIMSHHC Ha PA3BHTHE
PBIHKOB. [IpaKTHYECKH JUISt KQXK/IOM TEPCIeKTHBHON MO3MIIHH Oyayuiero Kpaiine
NoJe3Hbl OYayT 3HaHus U3 obnactn 3D-MoAeIMPOBAHKS, OCHOB NPOrpaMMHUPOBaHHS.
KOMITBIOTEPHOTO 3PEHHUS | T. 1.

CormacHo MHOTOYHCIICHHBIM HCCJIEI0BAHHUSIM, VR/AR-pbIHOK  pasBHBacTcs
10 SKCHMOHCHTC — COOTBETCTBEHHO, €My HEOOXOAMMbBI KOMITETEHTHBIC CIICIHATHCTHI,

B xoae npakrtnyeckux 3aHATHIA MO IPOrpaMMe BBOJHOIO MO,1y.1s oOyyatolmecs
[O3HAKOMSITCS C BHPTYAIBHOH, [IONOJHEHHOH H CMEIIAHHON PealbHOCTSIMI, HOHMY
HX OCOOCHHOCTH M BO3MOKHOCTH, BBIABAT BO3MOKHDBIC CLIOCOObI IPUMCHCHHS. 4 TAKKS
ONpeleAT HauboJee HWHTEPECHBIC HANPABICHUA I8 JalbHeliero VIIIyOJIeHHS,
NapaJiIeiibHO pa3BHBas HABbIKK JWU3aHH-MBILUICHHS, TU3aHH-aHaIN3a U CIIOCOOHOCTD
CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CHHeprus METO/10B M TEXHOJIOT W, HCII0/Ib3YEMBIX B HarnpasJieHHH «Pazpadorka
MPUIOKEHNUH BUPTYAIbHOH H JOMOJHEHHONH pealbHOCTH». 1acT 00y HALOILIECMY S
YHHUKQIBHBIC MCTAlPCAMCTHBIC KOMIICTCHLUHH, KOTOpbie Oya1yT MOJC3HbI B C(epe
MPOCKTHPOBAHH, MOJCIHPOBAHHs OOBEKTOB U IIPOLECCOB, PA3PAbOTKH IIPHIOKEHHI
H Ip.

[Iporpamma naét He0OX0JUMbIE KOMITETEHLMH [UTsl TAIbHEHILIETO yrayOJaE¢HHOTO
OCBOCHU4 ,Ile%3ﬁH€pCKHX HABBIKOB H MECTO/IHK IMPOCKTHPOBAHHA. OCHOBHBIMH
HaNpaBJICHAUAMHA B H3Y4EHHH TEXHOJIOTHH BHPTYAILHOH W JTOMOIHCHHON PeasibHOCTIH,
C KOTOPBIMH TMO3HAKOMSTCSH ()6}“18.101]“16(:5{ B paMKax MOIYJId, CTAHYT Hada/lbHbLIC
3HAHMA O  paspabOTKe NPMIOKEHHH U1 PasiHuHbIX  yCTPOIHCTB,  OCHOBbI

KOMITBIOTEPHOTO 3peHns, 6a3oBbie noustus 3D-moenuposanus.



Hepes 3HAKOMCTBO ¢ TEXHOJIOIMAMH CO3J@HHA COOCTBEHHbIX YCTPOHCTB W
pa3paboTKu NpunoKeHuit OyLyT pasBUBATHCS MCCIIEI0BATEIbCKHUE. HHKEHEPHbIC |
IIPOCKTHBIE KOMIICTCHIIHH,

OcBoenne 9THX TeXHOJOIMH TMOIpasymeBaeT MojiyuyeHue psijia  0a3oBbIX
KOMIICTEHIIHH, BJIaICHHE KOTOPBIMH KPUTHYECKH HEOOXO0IHMMO TOOOMY CIICHHATHCTY
Ha KOHKYPEHTHOM peIHKe Tpyaa B STEAM-npodeccusx.

Llenb nporpammbl: hopMupoBanne yHHKaMbHBIX | lard- 1 Soft komueTenuuii no

pabote ¢ VR/AR-rexHonornsmu uepes HCnosb3oBaHHe Kelc-TeX HOIO I,

3axauu nporpamMmbl

Oovuarwwue:

- OOBSACHUTH 0a30BbIE MOHATHS ChHEPhI Pa3pabOTKH MPHIOKEHHi] BUPTYQJILHOI 1
JAOMNOJIHCHHON PeaJbHOCTH: KJIOUYEBbIE OCOOEHHOCTH TEeXHOJOIHH M HX pasIHYis
MEXJTy Co00M, TaHopaMHOE (HOTO U BHIEO, TPEKHHT PeabHBIX 00BEKTOR, uurepderic.
HOJIMIOHAJILHOE MOJICJIMPOBAHUE;

- C(OPMHPOBATh HABBIKK BBIIIOJIHEHUS! TEXHOIOIHUECKON 11eMOYKH pazpadoTKH
NPHIOKEHHH U1 MOOWIBHBIX YCTPOHCTB M/HIH [EPCOHAIBHBIX KOMIILIOTCPOB ©
HCTOJIb30BAHUEM CHCLUHAJIBHBIX MPOrPAMMHBIX CPEI;

- copmupoBath 0a30Bble HABBLIKH paloOThl B nporpammax Ut paspadoTki
PUIIOKEHHH ¢ BUPTYaAIbHOH U TOMOJHEHHON PeabHOCTBIO;

- copmupoBate 0a3oBble HaBbIKH PaboOTLl B nporpamMmax. JuUist TpEXMCPHOIO
MOJIEJIMPOBAHMUS;

- Hay4YuThb HCIIOb30BATH U AJalITHPOBATh TPEXMEPHBIC MOJIEIH, HAXOIALIHECS B
OTKPBITOM JOCTYIIE, U1 3a/1a4 Keica;

- copmupoBaTh 6a30Bble HABbLIKH pabOTLl B MpOrpammax uis pas3padoTku
rpaduyYecKUX HHTEPPEHCOB;

- NIPUBUTb HABBIKH MPOEKTHOH IEATCIbHOCTH, B TOM HYHCJIE HCHOIB30BAHHC

HUHCTPYMCHTOB ILJIAHUPOBAHHA.



Passusarowue:

- Ha NPOTSKCHUH BCEX 3aHATHH (Bopmuposath 4K-koMneTeHInn (KpuTHUeCKoOC
MBILIJICHHE, KPCAaTHBHOE MBbIIIJICHHEC, KOMMYHUKAIH, Koonepamm):

= CHOCOOCTBOBATh PACHIMPEHHIO CIOBAPHOTO 3aIaca;

— CTOCODCTBOBAT PA3BUTHIO NAMSITH, BHHMAHHS, TEXHUYECKOTO MbILLTCHHS.
H300pEeTaTeIbHOCTH;

- CrocOOCTBOBATD PA3BUTHIO AITOPHTMHUYECKOTO MbILLICHUS:

- COCOOCTBOBATL (POPMUPOBAHKEO HHTEPECA K TEXHHUCCKUM 3HAHHSM:

- CIOcOOCTBOBATh  (JOPMUPOBAHHMIO  yMEHHS IPAKTHUCCKOTO IPUMEHCHH S
IIOJTYYEHHBIX 3HAHHIA,

- chopMHPOBATL yMEHHE (YOPMYIIHPOBATH, APIYMEHTHPOBATH H OTCTAHBATYL CBOG
MHEHHE;

- C(bopmnposa'rb YMCHHC BbICTYIIATh Hy6HHLIHO C JOKJIa,JaMH, NPEC3CHTAIIUAMH H

T. II.
Bocnumamenvnuie:

= BOCITUTBIBAThH aKKypaTHOCTb 15 LIHCIIHIlJI}IHHpOBaHHOC'l‘b [IPH  BbIITOJIHCHHUH

paboThL;

- CIOCOOCTBOBATb (POPMHPOBAHUIO [MOJOKHTEILHOI MOTHBALMH K rPY.10BOI1

J1€ATeJIbHOCTH;

= Croco0CTBOBATE qaopmnposamuo OIlbITA COBMECCTHOI'O W HHAHUBH 1Y A TBHOT O
TBOPYECTBA IPH BBIMOJIHCHUH KOMAH/HBIX 3a/1aHHii;

- BOCTIMTBIBATH TPY/I0/I00HE, YBAKEHHE K TPYIY:

. (hOPMHPOBATH YyBCTBO KOJUIEKTHBH3MA W B3aHMOIOMOILLH;

s BOCTIMTBIBATL YYBCTBO MAaTPUOTH3MA, I'PAKIAHCTBCHHOCTH. TOP/IOCTH 34

JOCTHIKEHHS oTeuecTBeHHOU U T-otpaciu.



[Ipornosupyemble pe3yabTaThl H CHOCOGHI HX IPOBEPKH

JIMYHOCTHBIE PE3YIbTATHI:
- KPHTHYECKOEC OTHOLICHHE K MH(DOPMALHH H H30HPATE/IbHOCTD 8 BOCIIPHSITHSI:
- OCMBICJICHHE MOTHBOB CBOMX JIEHCTBHH IPH BBIMOJHEHHHN 3aaHHUIL:
- Pa3BUTHE  TIODO3HATENBLHOCTH,  COOOPA3HTEJBHOCTH —HPH  BBINOJHEHHI]
Pa3HOO0Opa3HbIX 331aHHH MPOBIEMHOr0 H IBPHCTHYECKOIO Xapakrepa:
— PasBUTHE BHUMATEILHOCTH, HACTOWYMBOCTH, ULEICYCTPEMIEHHOCTH, YMECHH
NPEO0JIeBATh TPYAHOCTH;
= Pa3sBHTHE CAMOCTOATE/IbHOCTH CY/KACHNH, HE3aBUCUMOCTH H HECTAHaPTHOCT}]
MBIIIJICHHS;
- OCBOCHHC COLMAIBHBIX HOPM, MPABHUJI MOBEACHHUSA, PO U GOPM CONUATBLHOI
’KH3HH B TPYIINax U COOOIIECTBax;
- (GOpMHUpOBaHHE  KOMMYHHKATHBHOH  KOMIETEHTHOCTH B OOLICHMH I
COTPYAHHUYECTBE C APYTUMH OOYUAOLIHMHCH.

MerarnpeameTHble pe3yIbTaThbl:

P(,’Z]‘.'l}llnll(ﬁlblé’ VHUBEPCATbHbLE yueOubie OeUCmEus.:

- YMEHHE NIPUHUMATDL U COXPAHATH yueOHYI0 3a1auy;

- YMEHHe IUIaHUPOBATE NOCIEA0BATEILHOCTD LATOB AJINOPHTMA JIJIS JIOCTH/KCH S
[eJIu;

- YMCHHUE CTaBHUTbL LEJIb (CO3JAHHC TBOPUYCCKOH padoThl), IIAHHPOBATL
JOCTHXKEHHUE FTOH LEIIH;

- YMEHHE OCYLIECTBIATH HTOTOBBIN H MOIIATOBbII KOHTPOIIb [0 PE3YILTATY:

- CMOCOOHOCTL  a/IEKBATHO BOCIHPUHMMATL OLEHKY HACTABHHKA H  J[PYTHX
00yYaroImMXcs;

= YMEHHE pa3jiHdyaTh Crioco0 H pe3y abTaT JICHCTBHS,

- YMEHHE BHOCHTb KOPPEKTHBBI B JACHCTBHA B CJIydac PacXoiK/JACHHs PC3ybTard
PCUICHUS 3aJ1a4H Ha OCHOBE €€ OLIEHKH U yu€Ta Xapakrepa ¢/1eJIaHHbIX OLIHOOK:
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- YMEHHE B COTPYTHHYECTBE CTABUTH HOBLIE YueOHbIE 3a/1aUM:

e

- CrocoOHOCTD POABJIATH ITO3HABATC/IbHY IO WHHUUHUATHBY B YUCOHOM
COTPYAHHUYECCTBE,

= YMCHHC OCBauBaTh CIIOCOOBI PCLICHHUSA Ilp06fICM TBOPYECKOro XxapakTepa B
KN3HCHHBIX CUTYalUsX;

== YMCHHE OLICHUBATH HOJquaIOHII/II\:ICSI TBOp‘IQCKHﬁ [IPOAYKT H COOTHOCUTH €0 ¢
H3HAYaJIbHBIM 3aMbICJIOM, BBIMOJIHATE 10 HEOOXOIMMOCTH KOPPCKIIHH b0 NPOIYKTA.

J100 3amMbIcia.

llo3nasamevnovie VHUBEPCAIbHBIE VHEOHbIE OCUCINBUS:

- YMCHHC  OCYWICCTBIATL — IIOHCK  MHOOPMALUMH B MHAHBHAYATbHbIX
HUH(OPMAIHOHHBIX apXHuBax o0yuarouerocs, MH(OPMALHOHH O] cpeie
00paszoBaTe/IbHOIO  yupexkaeHus, (enepaibHbIX XPaHHIHILAX HH(OPMALIHOHHBIX
00pa30BaTENIbHBIX PECYPCOB;

- YMCHHE HCIONB30BaTh CPEACTBA MHPOPMALUHOHHBIX W KOMMYHHKALIHOHHBIX
TEXHOJIOTHH JUISl PELICHHsSI KOMMYHHMKATHBHBIX, [I03HABATENBHBIX H TBOPUCCKHX 3,144
- YMEHHE OPHEHTHPOBATLCS B PA3HOOOpa3HH crocobOB peLIeH s 3a,1a4;

= YMCHHUC OCYLIECCTBJIATL aHaJIU3 00BEKTOB C BBIJACJICHUCM CYHICCTBCHHbIX N
HECYLIECTBEHHBIX IPH3HAKOB;

= YMCHHEC NPOBOINTh CPABHCHHE, KII&CCHCl)HKa[lH}O 10 3a/1TaHHBIM KPHUTCPHAM,

- YMEHHE CTPOUTD JIOTHHECKHE PACCYKACHHA B (POPME CBSI3H MPOCTHIX CYIK,ICHHI
00 o0beKTe;

- YMEHHE YCTaHAB/IMBATb AHAJIOTHH, IPUYHHHO-CJICICTBEHHBIC CBA3H:

- YMEHHE MO/JC/INPOBaTh, NpeodpasoBbIBaTh 0OBLEKT H3 HYBCTBCHHONH (OpMbI B
MOJIEJIb, IIC BBIC/ICHBI CYLICCTBEHHBIC XapPAKTCPHCTHKH 00BEKTA (IPOCTPAHCTBEHHO-
rpaduuecKas Wi 3HaKOBO-CHMBOJIMYECKas );

- YMCHHE CHHTC3MPOBATb, COCTABJATb [EJIOC M3 4YacTed, B TOM YHC/IC

CaMOCTOATE/ILHO JIOCTPAUBATDL C BOCTIOJTHEHHUEM HEJOCTAOUIHX KOMITOHCHTOB.



K().W.Wl’HHKCZI’HUGHble VHUBEPCAIbHbBIE VHUEOHbIE OCUCMBIUSL:

- YMCHHEC apryMEHTUPOBATh CBOIO TOHYKY 3PEHHs Ha BLIOOP OCHOBaHMii i
KPUTCPHEB IIPH BbIJICTCHHH NPH3HAKOR, CPABHEHHH U KJIACCU(DUKALNH 00bCKTOB!

- YMEHHE BbIC/TYIUMBATh COOCCEIHUKA H BECTH JIUAJION:

- CTMOCOOHOCTh MPH3HABATE BO3MOKHOCTH CYUIECTBOBAHMS PasiHUHbIX TOUCK
3PCHHMSI M IIPABO KAXKI0T0 HMETH CBOIO;

- YMCHHE [IAHUPOBATH YYEOHOE COTPYAHHYECTBO ¢ HACTABHUKOM I JIPYIHMI
OOy4alOIMMUCA:  ONpefessTh  LedH,  (DyHKIHM YYACTHHUKOB,  CHOCOOb
B3aHMMO/ICHCTBHUS;

= YMCHHE OCYIICCTBJIATh HOCTaHOBKy BOITPOCOB: HHHUIIMATHBHOEC COTPYJAHHYUYCCTBO
B MOMCKe U cOope uHpopMmannu;

= YMEHHE pa3periath KOHQIMKTHI: BbIBJICHHE, HJACHTUDHKALUS [pOGIeMbl.
MOMCK M OLCHKA albTEPHATHUBHBIX CHOCOOOB pPa3spelICHHS KOH(JIHKTA, NPHHSITHE
PCILCHHS U €0 peaTu3alms;

= YMEHHC C JIOCTATOYHOH TOJIHOTOH W TOYHOCTBHO BBIPAXKaTb CBOW MbICJIH B
COOTBETCTBHH C 3a/1a4aMH H YCIOBHAMH KOMMYHHKAI[HH;

== BJIAICHHE MOHOJIOTUUYECKON H JHAJIOTHYCCKOH (b()lelMH peHun.

[IpeameTHbIe pe3yabTarhbl

B pesynbTaTe ocBoeHUs mporpaMmbl 00yUalomuecs 10JIKHbI

SHAMb:
= KJIIOUEBble  OCOOEHHOCTH  TEXHOJNIOTHH  BUPTYQILHON M 10NOJHCHHOI
peaIbHOCTH;
- MPUHIIUITBI PAOOTHI IPUIIOKEHUH ¢ BUPTYATLHOM H JI0TOJHEHHOH PealbHOCTHIO:
- MEPEYCHb  COBPEMEHHBIX  YCTPOKCTB, HCHONB3YEMbIX JUId  padoThl ¢
TEXHOJOTHSIMH, U UX NPEIHA3HAUCHHUE;
- OCHOBHOH ()YHKLIHOHAJ MPOrpaMM [Uisi TPEXMEPHOTO MO1EJTHPOBAHHS:
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= MPUHLUMIBL M CMOCOOBI  Pa3paboTKH  NPWIOKEHH ¢ BUPTYILHOH 1
JIOTIOJTHEHHOH PeaJbHOCTBIO;
- OCHOBHOH ()YHKLHOHAI MPOrPaMMHBIX CPe/l /UIsl pa3paboTKii NPHIOKCHHUI ¢
BHPTYaJIbHOH M AONOJIHCHHON PeabHOCTBIO;
- 0COOEHHOCTH pa3paboTKu rpadudecKux HHTepdeiicos.

yMems:
- HAaCTpauBaTh U 3aMyCKaTh LUIEM BUPTYAILHON PealbHOCTH:
- YCTaHABIIMBATh U TECTHPOBATh MPUIOKECHUSA BUPTYAILHON pearbHOCTH:
== CaMOCTOATE/IbHO COOMPATh OUKH BUPTYAIbHON PeaTbHOCTH:
- hopMyIHpOBaTh 3alady Ha MOPOSKTHPOBAHHC HCXOAS M3 BbISB.ICHHOI
npoOJIEMBI;
- YMETb MOJIL30BATLCA PA3THYHBIMH MCTOAAMH FCHEPALIMY UIICH;
- BRIIOJIHATE MPUMHTHBHBIC ONEPallMH B MPOTrpaMMax /Uisd  TPEXMEPHOI O
MOJIETUPOBAHHUS,
e BBIITOJIHATD MMPUMUTHBHBIC OIICpalli B MPpOrpaMMHbIX cpeaax s pil'%})'d()()'[‘l(”
NPUIIOKCHHH C BUPTYAIBHON H JAOMOIHEHHOH PEaIbHOCTDIO;
- KOMTUJIMPOBATL NPHJIOKEHHUE /U1t MOOHJILHBIX YCTPOHCTB HIH MEPCOHATBHbBIX
KOMITBIOTEPOB H pPa3MelaTh ero Ui CKauYuBaHHA [10J1b30BATCIIAMH:
- paspabatbiBaTh rpaduueckuii uatepdeiic (UX/UID):
- pa3pabathiBaTh BCE HEOOXOAHMBIC rpadHyecKue M BHICOMATCPHAIBI LI
NpEe3eHTalluH MPOEKTa;
- MPEACTABJIATh CBOH MPOCKT.,

8.1A0€Mb:

- OCHOBHOH ~ TEPMHHOJIOTMEH B 00JaCTH  TEXHOJOTHI  BHPTYQILHOH 1
JIOTMOJIHEHHOH PeaIbHOCTH,

= 0a30BBIMH HABLIKAMH TpéXMGpHOFO MOICJIMPOBAHUA,



- 0a30BbIMH HABBIKAMH paspabdOTK1 MPHIIOKEHUH ¢ BUPTYAIBHON H A0TIOMHCHHO]
PEaIbHOCTBIO;

- SHAHUAMU 0 NPUHLKUITAM PA0OTBI M 0COOCHHOCTIM YCTPOHCTB BUPTYaJIbHOH H
JOTIOJTHEHHOH PeabHOCTH.

Dopmbl NOOBEOCHUSI UMO206 Peaiu3aLiL 00WeOOPA306AMETLHOT NPOPUMMbI

HoxBenenne NTOTOR peanusyercs B paMKax 3alidThbl PE3yJILTATOB BbLINOJIHEHHS
Keiica 1 u Ketica 2.

Dopmbl OeMOHCMPayUL Pe3yIbmamos 00VueHus.

[IpeacraBnenne pesysbTaToB 00Pa30BATENBHON AeATEILHOCTH NMpoHIeT B
dopme my6anuHON mpeseHTaUMM pemieHumii Kkeilcor KOMaHJIaMH H TOCJIC/TY IOIIHX
OTBETOB BBICTYTAIOIIHMX HA BOIPOCHI HACTABHUKA U JIPYTHX KOMAH,T.

Dopmbl QUACHOCIUKU PE3V.TbMAMoE 00V YeHLs

becena, TCCTHPOBAHHUEC, OIIPOC.

Conep:kanne nporpaMMbl Kypca

IIporpamma npeanonaraet nocreneHnoe paciiMpeHne 3HAHMIT 1 HX yriayOJieHue,
a TaKKe NMPHOOPETeHHE YMEHHH B 00MACTH NPOCKTHPOBAHHA, KOHCTPYHPOBAHHS 11
M3TOTOBJICHHS TBOPYECKOTO MPOAYKTA.

B ocHose 00pasoBaTebHOTO Mpouecca JICKHT IPOCKTHBIN 10,1X01, OCHOBHAS
(opma nonaun TeopHH — HHTEPAKTHBHBIC JICKIMH M IIOLIAIOBbIC MacTep-KJIacchl B
rpymnax xo 10-25 uenosek. IlpaxTHueckue 3ajaHuA TUIAHHPYETCS BBIIONHATH KK
WHIMBHYyalbHO W B IApax, TaK H B MaJbIX IPYMIAX. 3aHATHA [POBOJLTCS B BH/IC
becet, ceMHHAPOB, EKUHE: IS HATVIAHOCTH [01dBAEMOT0 MaTepHalla HCIOJIL3YCTCS
PasIHYHBIH  MYJIBTHMEIMHHBIH  MaTepuas —  [PE3EHTAUMH,  BHJICOPOIHKH.

MPUIIOKEHUS TIp.
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TemaTHueckoe IVIAHUPOBaAHHUE

No
n Pa3znensr mporpammbl yueGHoro kypca Beero uacos
/
O6pasoBarenbHas yacThb Teopus | [lpaxrika
1 Keiic 1. (Bcero uacos:26) 14 13
[Tpoektupyem naeanshoe VR-yerpoiictso
3nakoMcTBO. TexHuka Ge3onacHocTH. BBOHOE 3aHSTHE («Co3aaii ]
1.1
MHPBI»)
1.9 BBeenue B TeXHOMIOrHH BUPTYANILHOMN H 10TOMHEHHOI] PeaIbLHOCTH I f
14 3HaKOMCTBO ¢ VR-TeXHOJIOTHAMH Ha HHTEPAKTHBHOMN BBOHOI JICKIIHH ]
Jlexuus: IIpoctpanctro. Usmepenns, B KOTOPBIX Mbl kHBeM. KoopauHaTsl ]
1.4
IPOCTPAHCTB.
Tectrposanue yetpolicTsa, yeTaHOBKA IIPHIOKCHHIT, aHATH? PUHILHIIOB
paboOThI, BBIABICHHE KJIIOUEBBIX XAPAKTCPHCTHK.
s BrisiBiicHie npunumiios paboTel wieMa BUPTYaibHOH PeaibHOCTH, OHCK,
aHajin3 u CTPYKTYpUpoBaHue HH(opmMauuu o pyrux VR-yerpoiictrax
PaGota ¢ kapToii 10/1b30BaTEILCKOTO OMBITA: BLIABICHHE MPOGIIeM, ¢ |
1.6 | KOTOPBIMH MOXKHO CTOJIKHYTbCS IPH HCNoJL30BaHnn VR, Mokycuposka Ha
O/IHOH U3 HUX
AHAJIM3 U OLEHKA CYILECTBYIOIINX PEIICHUH NPoGIeMbI. Hndorpaduxa no I
I
peLICHUAM
['eHepauns uaei s peweHns HTux npodaem. OnHUcaHHe HECKOJIbKHX eIl l
1.8 | PKenpece-¢ku3bl. MuHu-npeseHTaunu naei u Bbioop Jyqiinx s
npopadoTKy
H3yuenne nousTHs «1epcnekTHBay, OKPYKHOCTH B [IEPCHICKTHEE, I
e IITPUXOBKH, CBETOTEHH, NaJaloUIeH TeHH
H3ydenne ceeToTenn u najatoiieif Tenn Ha nipumepe Guryp. [Moctpoetie 2
1.10 | ObICTPOro HcKkn3a GUryphl B IEPCHCKTHBE, Nepeiaya 00bEMa ¢ MOMOLIbIO
KapaHjaiia. TexHuKa pHCOBaHUs MapKepamu
CoBpeMeHHBIE CrIoco0bl TPEXMEPHOTO MOIC/MPOBAHHS H IPOCKTHPOBAHHE.
1.11

Texnonorus 3D-ckanepa u 3D-neuatu

"



OcBoeHue HaBblkOB pabotsl B [10 s TPEXMEPHOI0 NPOCKTHPOBaAHHS (Ha | 2 5
1.12 |BbiOOp — Rhinoceros 3D, Autodesk Fusion 360, Blender 3D.
Hononnnrensno: Agisoft Metashape Professional — 3D CKaHMPOBaHHUE)
3D-mozennpoBanue paspabaTbiBaeMoro ycTpoiicTsa (aJbTEPHATHBHO 3
1.13 .
paspaboTka cobcTBeHHo# 3D Moaenn Ha m00yIo TemaTHKy)
dotopeanucTHyHas Busyantusanus 3D-monen. Penziep (Ha BeiGop: I I
ik KeyShot, Autodesk Vred, Blender 3D)
[Moaroroska rpaguuecknx MaTCpPHAIOB U5 NPE3EHTAIHH IPOCKTa ((PoTo.
1.15 "
BH.1€0, HH(porpadura). OcBOCHNE HABBIKOB BEPCTKH NPE3CHTAILHMN
[peacrasieHne NpoexToB nepel Apyrumu odyuaroumics. [1ydinunas 2
i MPE3CHTALMS U 3aLUTA IPOSKTOB
2. Keiic 2. PaspabatsiBaeM VR/AR-npunoxkenus (Bcero uacos:25) 14 11
BBosnas uHTepakTHBHAS JIEKLMS 110 TEXHOIOHAM J0MOIHEHHOI H I
2.1 CMELIAHHOW PeaTbHOCTH
TecTuposatie cyuecTByrouHX AR-NPHIOKCHHIH, ONpeiecHIe IPHHIMIOB | | I
2.2 | paboTbl TEXHOJIOTHH
Brisisiienne npobiemuoii cutyatu, B KOTOpoi nomorso sl VR/AR- 2
2.3 | npusI0KEHHE, HCTIONB3YS METO/1bl JIM3ailH-MBIILLICHHUS
AHaJIM3 1 OLEHKA CYHIECTBYIOLMX peleH il npobiaembl. [ enepaiius 2
2.4 | coOcTBEHHBIX HaeH. Pa3paboTka cleHapHs NpHI0KEHMS
PaspaboTka cuenapus npuioKkeHus: MEXaHuKa B3aHMOICHCTBHS, Z
2.9 (yHkuHOHaN, npuMepHbIit BUA nHTepdeiica
2.6 | MuHu-npe3eHTaUnH naed 1 uX 10paboTka 110 00paTHOIT cBA3H 2
27 [TocaenosatenbHOE U3yYeHHE BO3MOKHOCTEH cpe/ibl paspaborku VR/AR- I I
NPUIIOKEHHH
2.8 | Paspaborka VR/AR-npHiioxkeHns B COOTBETCTBHH CO CLIEHAPHEM. S
PaspaboTka cOOCTBEHHOTO MPUIOKEHHUS Ha THOOYIO TEMATUKY.
2,9 | Cbop 0OpaTHOI CBA3H OT MOTEHLUMAIBHBIX MOJb30BATCICH TPUIOIKCHHS I I
HopaboTka npusiokeHus, yYUTLIBAgS 00PATHYIO CBA3EL 110.1630BATC/IA. 2
2.10 | IlpeacTasieHne npoeKkToB nepe1 ApYrumMu 00yUaiOUIHMHCS.
Bcero yacor 51
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Co,lepmaﬂne TEM NporpaMmal

Keiic 1. [Ipoextupyem naeamsHoe VR-ycrpoiictso

B pamkax nepsoro keiica (34 u) obyuarouguecs HCCIICYIOT CYLICCTBYIOLLHC
MOJICTTH YCTPOHCTB BUPTYaJIbHOW PEalbHOCTH, BBISBISIOT KJIKOUYECBBIC rapaMeTpsl. a
34TEM BBITOIHAIOT MPOEKTHYIO 3a7a4y — pa3padaTeiBalOT KOHIIENT COOCTBEHHOrO VR
ycTporicTBa Hin npuioxenuss VR. O6yuarommecs Heeaeayt VR-KoHTposuieps! u
00001IAI0T  BO3MOXKHBIC ~ MPHHUMIBI  YIIPABICHUS  CHCTEMAMH BUPTYAIBHOI
peanbHOCTH. CPABHUBAIOT PA3IMUHbIC THIIBI YIIPABACHHS H ICIAI0T BLIBOIbI O TOM. UT0
HEOOXOMMO 1Sl «0OMaHa» MO3Ta U OrPYKEHHA B APYroii Mup.

Hauunaercs 3makoMcTBO cO cTpykTypoil mHTepdeiica nporpammsbl L1 3D-
MOJCINPOBAHKA (10 YCMOTPEHHIO HacTaBHuka — 3ds Max, Blender 3D, Maya).
OCHOBHBIMH KOMaH/IaMH. BBOISITCS IOHSATHS «II0JIMTOHAIBHOCTbY H «TCKCTYPay.

[IpoekTHpoBaHKe W MoJeNHpoBaHHe COOCTBEHHON 3D-mozean Ha 00Y10
TeMaTuKy. Mcno/ib30Banne pasfinyuHbIX BH/JOB BBLIXOJHBIX JAHHBIX: Nevyarh Ha 3D)-
OPUHTEPEC, BBLICOKOKAYECTBEHHBIH DPEHACP MOJCIH. HCHOJIB30BAHHEC B OV/IYLIHX
MPOCKTAX B KA4YECTBE CTAaHAAPTHOH 3D-MOE/H LIS IPHIIOKEHHS, AaHUMALIHS MOJIC.1H,

Keric 2. PaspabarsiBaem VR/AR-npuiioxenus

locne  dopmupoBaHus OCHOBHBIX [IOHATHH BUPTYANbHONH  peajbHOCTII,
MOJyYEHUsl HAaBBIKOB padoThl ¢ VR-o0opynoBaHueMm B repsom keiice (34 u).
o0y4aroiuecs nepexojsaT K PacCMOTPCHHUIO NOHATHI JOMOJHEHHOH M CMElIAHHOI
pealbHOCTH, pPasOMPalOT WX OCHOBHBIE OTIHYMS OT BHPTYaIbHOIN. (03714107
codbcreennoe AR-npunoxenne (augmented reality — 10MOJAHEHHAs PEATbHOCT ).
OTpadaThIBas HaBBIKM PabOThl ¢ HEOOXOAMMBIM B J&IbHEHIIEM MPOrPaMMHbIM
obecnieueHneM, HaBBIKH JM3aHH-IPOSKTUPOBAHUS U TH3aHH-aHATHTHKH.

Obyuatommecss Hayuarcs paboTaTh ¢ KPYNHEHLIHMH  PEro3HTOPHAMH
OeCrIaTHBIX TPEXMEPHBIX MOJIEIeH, CMOIYT MHHHUMA@ILHO aJallTHPOBATH MO

UMEIOIIHUECS B CBOOOIHOM JAOCTYIE, 1TOJ1 CBOU HYK/IBI.
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OtpaboTka HaBBIKOB PaGOTHI ¢ MeEKMIATHOPMEHHBIMHU cpellamMH pa3paboTKi

NPUIIOKEHUI 1 Urp. (M0 yeMoTpeHnio Hactasuuka Unity 3D, Unreal Engine).

KaﬂpOBble Yc/1oBHs1 peajiu3aluu nporpamMmbi

TpeboBanus x KaJJpOBBIM pecypcam:
- YKOMILIEKTOBAHHOCTb  00Pa30BATE/ILHOTO  YUPEKACHHS  [EIAr0rHYCCKHMIL.
PYKOBOJASIIMMH U UHBIMU Pa0OTHUKAMHU:
= YPOBEHb KBATH(HKAIIMH T1e1aroruiecKux, PYKOBOJSIIIMX H HHBIX padOTHHKOB
00pa3oBaTEIbHOTO YUPEK/IEHHS:
= HEIIPECPBIBHOCTL Hp()(b@CCH()HaJIbHOF() pasBUTHSA MCAArorH4YCeCKHx H
PYKOBOISMIMX ~ PaOOTHHKOB ~ 00PA30BATENLHOTO  YUPEKJAEHHA,  Peasii3yioLiero
OCHOBHYIO 00pa30BaTeNbHYIO POrPaMMYy.

Komnerenunn  mexaroruyeckoro  pabOTHHKA.  Peaiu3yIoOUIEro  OCHOBHYIO
-00pa30BaTEIbHYIO MIPOrPaMMy':
~ o0ecreynBaTh YCI0BUS IS YCIICIIHON JA€ATE/IbHOCTH, MO3HTHBHON MOTHBAILH .
a TaK)KE€ CAaMOMOTHBUPOBAHHS 00YUAIOIIMXCH;

=% OCYUICCTBJIATH CAMOCTOSITC/IbHBIN TIOUCK H AHAJIN3 HH(I)OPM‘(HIHH C IHOMOIIIBI)

COBPEMEHHBIX HHPOPMALHOHHO-ITOUCKOBBIX TEXHOJIOTHIL;

- BJIaJIEHHE HHCTPYMEHTaMH MPOEKTHOM JIeATEIbHOCTH;

= YMEHHC OpPraHu3oBbIBAThL H COIMPOBOK/IA4Th y‘{C()HO-I/ICCHC,’IOB&'I‘C.’IbCI\'yK) H

MIPOEKTHYIO JAEATEIbHOCTh O0YHaIOMIHXCH

- YMEHHE HHTEPIPETHPOBATDL PE3YJILTATHI JOCTHKCHHUIT 00YUAIOIINXCS

- 0a30BbIC HABBIKK PAOOTLI B IIPOIPAMMAX /U TPEXMEPHOTO MOICIHPOBaHHS (3ds

Max, Blender 3D. Maya u jip.);

- 0a30BbI€ HABBIKH PabOTHI B MPOrPAMMHBIX CPE/IaX M0 pazpaboTKe NPHIIOKEH i

C BUPTYAILHOU U J01I0IHeHHOH peansHocThio (Unity3D, Unreal Engine u 1p.).
MarepnanbHoO-TeXHHYECKHE YCJIOBHS PeaH3aluH NPOrpamMvbi

Annapamoe U TEXHUYECKOE 00ecIeueHue:

PaGouyee mecTo o0yyaromerocs:
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- HOYTOYK: MPOU3BOJUTENBHOCTD mpoueccopa (nmo rtecty PassMark — CPU
BenchMark  http://www.cpubenchmark.net/): ne menee 2000 CAMHHIL,  00BEM
OIEPATUBHOHN MaMATH: He MeHee 4 ['6; 06bém HakoruTens SSD/eMMC: ne MeHee 128
I'6 (umu coorserctByrommii o Xapakrepncrukam MEPCOHANbHbIH KOMITbIOTEp ¢
MOHHTOPOM, KJIABHATYPOH H KOJOHKAMH);

- MBbI1Ib,

- Pabouee Mecto HacTaBHuKa:

- HOyTOYK: mpoueccop Intel Core i5-4590/AMD FX 8350 — ananoriunas i
Oosiee HOBast MOJIeIIb, TpadHUCCcKHil npoueccop NVIDIA GeForce GTX 970. AMD
Radeon R9 290 — ananornunas umu Gosee HOBas MOIEIDb. 0GBEM OIEPATHBHOI
namsTu: He MeHee 4 ['0, Buieosbrxox HDMI 1.4, DisplayPort 1.2 win Goee nopas
MOJC/Tb (HITH COOTBETCTBYIOIIMH M0 XapaKTCPHCTUKAM MEPCOHATbHbII KOMIBIOTEp ¢
MOHHUTOPOM, KJIABHATYPOH H KOJIOHKAMH ;.

- IIeM BUpTyaibHOH peanbHoctH HTC Vive wim Vive Pro Full Kit — 1wt
Oculus Quest (2 wr.);

- JINYHbIE MOOMIIBHBIE YCTPOHCTBA OOYYAOLIMXCH W/HJIM  HACTABHMKA
OINepanuoHHON cucTeMoi Android;

= MPE3CHTALHOHHOE  ODOpPYAOBAHME C  BO3MOMKHOCTBIO  MOAKIIOUCHHS K
KOMITBIOTEPY — | KOMILIEKT;

- (GIMIYapT ¢ KOMILIEKTOM JIMCTOB/MApKepHas 10CKa, COOTBETCTBYOUIMI HabOp
MUCbMEHHBIX IIPUHA/UIEKHOCTEN — | 1T, ;

- eanHas cetb Wi-Fi.

- 3-D mpunrep (Tun npuntepa: FDM: Marepnan: PLA: PaGounii cron: ¢
noaorpesoM; Pabouast o6mnacte (XYZ): or 180x180x180 mMMm: CKOpOCTh reuarTu: He
menee 150 mm/cex; MuHiManbHAs TOMMMHA ¢10s: He Gonee 15 mrm Dopyar daition

(ocHoBHBIe): STL, OBJ 3akpbIThlii KOpITYC: HATHUHE).

18



[Iporpammuoe obecneuenue:
- oducHoe nporpaMmHoe obecriedenne:;
- MpOrpaMMHOE  00CCrieueHHe UIsl TPEXMEPHOTO moaenupoBanust (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya)., nononnmtenshno: Agisoft
Metashape Professional (115 peannzarmu 3D-ckanupoBanus).
= MporpaMMHasi cpeaa nst paspabOTKH NPHIOKEHHH ¢ BUPTYAILHOH 1
AOMOHEHHOH peanbHocThio (Unity 3D/Unreal Engine):
- rpadu4ecKuii pe1akTop Ha BLIOOP HACTABHHKA.

Pacxoanele MmaTepuass! (mpumepHsle):
- Oymara A4 JU1st pUCOBAHHUS U PACIICUATKH — MUHUMYM | ynakoBka 200 1ucToB:
- HabOP MPOCTHIX KAPAH/IAIIEH — 110 KOJHYECTBY 00YUaONIHXCS:
- Ha0Op YEPHBIX [APHKOBBIX PY4EK — 110 KOJIHUECTBY 00YYarOIIHXCH:

-~ PLA-m1actuk 1.75 REC.

16



[lepevyenn pexoMeHIyeMbIX HCTOYHHKOB

Anpuat Woueccn. Kak cratb au3aiinepom, He mpoaas Ayuy absasosty / [Tutep.

Kanna Jluarka, Tum Orunsu. ymail kak Ausaiinep. JuszaitH-MblleHue Ui

MEHEIKepoB / ManH, UBaHOB U DepOep.

Maiikn Jikanga. Coxrn cBoé nopromno! To. YEMY HE y4aT B JIM3alHEPCKHX

mkonax / ITurep.
Dua Kimisep. Yemy Bac He Hayuar B au3aiin-wkosie / Punon Kiaccuk.,
Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design

(Portfolio Skills) / Paperback, 2012.

Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to

Manufacture.

Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

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

Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product

Designers / Hardcover, 2009.
Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid

Visualization of Ideas.

Rob Thompson. Prototyping and Low-Volume Production (The Manutacturing
Guides).

Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

Rob Thompson, Martin Thompson. Sustainable Materials, Processes and

Production (The Manufacturing Guides).

Susan Weinschenk. 100 Things Every Designer Needs to Know About People

(Voices That Matter).
http://holographica.space.

http://bevirtual.ru.
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https://vrgeek.ru.
https://habrahabr.ru/hub/virtualization/.
https://geektimes.ru.
http://www.virtualreality24.ru/,
https://hi-news.ru/tag/virtualnaya-realnost,

https://hi-news.ru/tag/dopolnennava-realnost.

http://www.rusoculus.ru/forums/.
http://3d-vr.ru/.
VRBEru.

http://www.vrability.ru/.

https://hightech.fm/.

http://www.vrfavs.con/.

http://designet.ru/.

https://www .behance.net/.

http://www.notcot.org/.

http://mocoloco.cony/.
https://www.youtube.com/channel/UCOzx6PAOtgemJI1 Ypd 1FTA.
https://vimeo.com/idsketching.

https://ru.pinterest.comv/search/pins/?g=design®u20sketchine&rs ‘typed&term:

meta[ |=design%7Ctyped&term_meta[]=sketching®7Ctyped.

https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.

https://catlikecoding.com/unity/tutorials
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