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HOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTB: BHPTyajbHas U JOIOJIHEHHAs pPEaJbHOCTH — O0COOBIE
TE€XHOJIOTHYECKHUE HAIIPABIICHUS, TECHO CBSI3aHHBIC C JPYTUMH. DOTH TE€XHOJIOTHUH
BKJIFOYEHBI B CIIMCOK  KJIIOUEBBIX M OKa3bIBAalOT  CYLIECTBEHHOE  BIIMSHHE
Ha Pa3BUTHE PBIHKOB. lIpakTudeckn i KaKIOM IEpPCIEKTUBHOM IO3ULNN
Oyay1iero kpaitHe noje3Hbl OyAyT 3HaHUs U3 o0nactu 3D-MonenrpoBaHusi, OCHOB
IIPOrpaMMHUPOBAHMSI, KOMIIBIOTEPHOT'O 3pEHUS U T. II.

CornacHO MHOTOYHMCIIEHHBIM HccienoBaHusM, VR/AR-pbIHOK pa3BuBaeTcs
10 3KCIIOHEHTE —  COOTBETCTBEHHO, €My HEOOXOIMMBI  KOMIIETEHTHbBIE
CIICLIMAJINCTHI.

B Xoge mnpakTHYECKMX 3aHATHM 1O MporpaMMme BBOJHOIO MOJYJIS
oOydJaroruecss TO3HAKOMATCS C BHUPTYaJbHOH, JIOMOJHEHHOW M CMEIIaHHON
peaIbHOCTSIMH, MOUMYT UX OCOOCHHOCTH M BO3MOXKHOCTH, BBISIBAT BO3MOXKHBIE
CIocoObl MPUMEHEHHUS, a TAKXKE OMpPENeSAT HauboJee MHTEPECHbIE HANpaBICHUS
Ul JalbHEWIIero yriayOneHus, NapajuleJbHO pa3BHUBas HABBIKM JIM3aiiH-
MBILUICHUS], AU3aliH-aHATIN3a U CIOCOOHOCTh CO3/1aBaTh HOBOE M BOCTPEOOBAaHHOE.

CuHepruss METOJOB M TEXHOJOTWH, HCIOIB3YEMBIX B HANPaBICHUU
«Pa3paboTka NPUIOKEHUH BHUPTYyaJbHOM U JOIMOJHEHHOM peaJbHOCTU», AacT
oOyJaroleMycsl yHUKaJlbHbIE METallpeIMETHbIE KOMIIETEHLUH, KOTOpbIE OYyIyT
noJie3Hbl B c(epe MPOEKTUPOBAHMS, MOJEIUPOBAHUS OOBEKTOB U IPOIIECCOB,
pa3pabOTKU NPUIIOKEHUH U JIp.

[Iporpamma 1aéT HEOOXOAMMBIE KOMMIETEHUMH IS JaJdbHEHIIero
yrayOJaE€HHOTO OCBOCHHMS TM3aHEPCKUX HABBIKOB U METOAMK MPOEKTHPOBAHU.
OCHOBHBIMM  HAIIPAaBJIICHUSIMH B  M3YYEHUHW TEXHOJOTMM BUPTYaJbHOW U
JOTIOJTHEHHOM peanbHOCTH, C KOTOPHIMH MO3HAKOMSTCS OOydarolHrecs: B paMKax
MOJYJSl, CTAHYT HayallbHbIE 3HAHUS O Pa3palbOTKe MPUIIOKEHUM ISl pa3IMyHBIX
YCTPOMCTB, OCHOBBI ~KOMIIBIOTEPHOTO 3peHus, 0Oa3oBble moHATUA 3D-
MOJIEJIMPOBAHUS.

Yepes 3HAKOMCTBO C TEXHOJIOTUSIMU CO3/aHUS COOCTBEHHBIX YCTPOMCTB U
pa3paboTKu MPUIIOKEHUN OyTyT pa3BUBAThCs UCCIIENOBATENbCKIE, HHKEHEPHBIE U
IIPOEKTHBIE KOMIIETEHIINH.

OcBoeHME 3TUX TEXHOJIOTUH TMOJpa3yMeBaeT MOJydeHHe psAga 0a30BBIX
KOMIETEHIIUM, BIIAJICHHUE KOTOPHIMH KPUTHYECKHM HEOOXOAMMO  JII0OOMY
CHELUATUCTY Ha KOHKYPEHTHOM pbiHke Tpyaa B STEAM-nipodeccusix.

Hear mnporpammel: ¢GopMupoBaHue yHHKaibHbIX Hard- wu  Soft-
KoMIleTeHIud no pabore ¢ VR/AR-texHonorusiMu uepe3 HCHOJIb30BaHHE Keiic-
TEXHOJIOTUH.

3ajaum nporpamMmabi:

Obyuarwue:

— O00BsicHUTH,  0a3zoBble MOHATUS  cdepbl  pa3pabOTKU  MPUIIOKEHUM
BUPTYyaJIbHOW U JIOMIOJIHEHHOW pEeajbHOCTH: KIFOUEBBIE OCOOCHHOCTH
TEXHOJOTHM W MX pa3iIuyusl MEXOy coOoil, maHopamHOe (OTO M BHIEO,
TPEKUHT  pEANbHBIX  OOBEKTOB, uHTepdeiic,  MOJUrOHAIBLHOE
MO/ICJINPOBAHUE;




chopMUPOBAaTh  HABBIKM  BBIMIOJIHEHUS  TEXHOJOTMYECKOW  IEMOYKU
pa3pabOTKu MPHUIIOKEHUHN JJIs1 MOOMJIBHBIX YCTPOWCTB W/WITU MEPCOHATBHBIX
KOMIIBIOTEPOB € UCIOJIb30BAHUEM CIELIUATIBHBIX IPOTPAMMHBIX CpEZ;
copMupoBaTh 0a30Bble HaBBIKM pabOTHl B Iporpammax ajis pa3padboTKu
IPUIIOKEHUH C BUPTYaJIbHOM U JOTIOJTHEHHOM peanbHOCTBIO;

copMupoBaTh 0a30Bble HaBBIKM pabOTHI B IporpaMmax Jjisi TPEXMEPHOTO
MOJIETTUPOBAHUS;

HAayYyuThb  MWCIOJIB30BATh W QJalTUPOBaTh  TPEXMEPHBIE  MOJEIH,
HaXOJsIIKECs B OTKPBITOM AOCTYIIE, AJIs 3a]a4 Keiica;

copmMupoBaTh 0a30Bble HaBHIKM PabOTHl B MpOrpaMMax Ui pa3pabOTKH
rpaduueckux UHTEPQEICoB;

NPUBUTH HAaBBIKA MPOEKTHOM NEATEIbHOCTH, B TOM YHCJIE HCIIOJIb30BAHUE
UHCTPYMEHTOB TJIAHUPOBAHHUSL.

Pasesusarowiue:.

Ha TNPOTSDKEHMHM  Bcex  3aHATHMM  popmupoBath  4K-koMmereHIMu
(KpUTUYECKOE MBIIUIEHUE, KPEaTHBHOE MBIIUICHHE, KOMMYHMKAIUS,
KOOTIeparius);

CH0COOCTBOBATh PACUIMPEHUIO CIIOBAPHOTO 3a11aca;

CHO0COOCTBOBATh Pa3BUTHIO MaMSTH, BHUMAHUS, TEXHUYECKOTO MBIIIICHHUS,
HM300peTaTebHOCTH;

CI0COOCTBOBATH PA3BUTHIO AJITOPUTMHUECKOTO MBIIIUICHHUS;

criocoOCTBOBATH (POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO YMEHUSI MPAKTHUYECKOrO0 MPUMEHEHHS
MOJTy4YCHHBIX 3HAHUN;

copmupoBath ymeHue (HpopmynHpoBaTh, apryMEHTHPOBATh M OTCTAWBAThH
CBOE MHCHHUE;

chopMHpOBAaTH  YMEHUE  BBICTYNAaTh  MNYyOJUYHO C  JIOKJIAJaMu,
NpE3eHTALUAMH U T. II.

Bocnumamenvuvie:

BOCITUTBHIBATh AKKYPATHOCTh W AUCIHUILNIMHUPOBAHHOCTH IPHU BBITIOJHEHUU
paboTHI;

CrIoco0CTBOBaTh (POPMHUPOBAHUIO TTOJIOKHUTEIILHOW MOTHUBAIIMM K TPYIOBOM
JICSITEIbHOCTH;

criocoOCTBOBaTh (POPMHUPOBAHHUIO OIMBITA COBMECTHOI'O M WHIUBHUIYaIbHOTO
TBOPYECTBA PHU BBINIOJIHEHUN KOMAaHIHbIX 3a/IaHUM;

BOCIIUTHIBATh TPYOIIO0ME, YBAXKEHUE K TPYILY;

dhopMUpOBaTh YyBCTBO KOJJIEKTUBU3MA U B3aUMOIIOMOIIIH;

BOCITUTBHIBATH YYBCTBO ITATPUOTHU3MA, TPAXKIAHCTBEHHOCTH, TOPIOCTH 34
IIOCTUXKEHU oTeuecTBeHHOoU M T-oTpacnu.

IInanupyemble pe3y/bTaThl

JIN4YHOCTHBIE pe3y/IbTaThl:

KPUTHYECKOE OTHOIIEHWE K UWHGOpMaUUd U HU30MPATENbHOCTh €€
BOCTIPUATHS;



OCMBICJICHHE MOTUBOB CBOMX JICMCTBUU ITPU BBINIOJIHEHUH 33]IAHUM;
pa3BUTHE JFOOO3HATENIBHOCTH, COOOPA3UTEIHLHOCTH TIPH  BBITIOJHEHUHU
pa3HOOOpa3HBIX 3alaHUH TPOOJIEMHOT0 M DBPUCTUYECKOTO XapaKTepa;
pa3BUTHE BHUMATEJILHOCTH, HACTOMUYUBOCTH, LEICYCTPEMIEHHOCTH, YMECHUS
MIPEOI0JIEBATH TPYAHOCTH;

pa3BUTHE CaMOCTOSITSIIBHOCTH CYXIEHUM, HE3aBHUCUMOCTH u
HECTaHJAPTHOCTHU MBIIUICHUS;

OCBOCHHE COITMAJIBHBIX HOPM, TMpaBWUJI TOBEACHUSA, pojied u dopm
COITMAILHOM KU3HM B TPYIINAX U COOOIIECTBAX;

dbopMHupoBaHHEe KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIICHUH U
COTPYJHUYECTBE C IPYTUMHU 00YUAIOIINMHUCH.

MeTanpenMeTHue pe3yJabTaThbl:
P€2Vﬂ}lmu6Hble VHU6€EpPCAajlbHble V‘l€6Hbl€ Oeticmsus.

yMEHUE IPUHUMATh U COXPAHATh YICOHYIO 3a71a9Yy;

YMEHUE IUJIAaHUPOBATh TOCIEAOBATEIBHOCTh IIArOB  QJITOPUTMA IS
JIOCTHKEHUS LIETH;

YMEHUE CTaBUTh IIeb (CO3JaHUE TBOPUYECKOW pabOThl), ILUIAHHPOBATH
JIOCTHIKEHUE DTOH 1IEJIH;

YMEHHUE OCYIICCTBJIATH UTOTOBBIM M ITOIIArOBBI KOHTPOJIb TI0 PE3YJIbTATY;
CIIOCOOHOCTh aJCKBaTHO BOCHPHHHMMATh OIICHKY HACTaBHUKA W JIPYTUX
oOydJarommxcs;

YMEHHUE Pa3IndaTh Crioco0 1 pe3ysbTaT JCHCTBUS,

YMEHHE BHOCUTb KOPPEKTHBBI B JCHCTBHS B Cllydae pPacXOXKICHHS
pe3ynbTaTa pemIeHUs 3aJaydl Ha OCHOBE €€ OICHKM M y4éTa XapakTepa
CJIIeJIaHHBIX OIIHOOK;

YMEHHUE B COTPYAHUYECTBE CTABUTH HOBBIC yUCOHBIC 3a/a4H;

CIIOCOOHOCTh ~ TMPOSIBJIATH MMO3HABATEIBHYI0 WHHIIMATHBY B y4eOHOM
COTPYTHUYECTBE;

YMCHHUE OCBaMBaTh CIIOCOOBI PEIICHUS MPOOJIEM TBOPYECKOIO XapaKTepa B
YKU3HCHHBIX CUTYaIIHSX;

YMEHUE OIICHUBATH IMOYYaIOIIUICSI TBOPYCCKHUIA MPOAYKT U COOTHOCUTH €r0
C W3HAYaJIbHBIM 3aMBICJIOM, BBIIOJHATH IO HEOOXOIMMOCTH KOPPEKIHH
100 MPOIyKTa, MO0 3aMbICIIa.

llo3nasamenbuvie yHUBEPCAIbHBLE VU€6Hble oeticmeust.

YMEHUE  OCYIIECTBIATh MOUCK HWHGOpPMAIMM B  HMHAMBUAYaJIbHBIX
MH(OPMAIIMOHHBIX apXuBax oOydJaromerocs, HHPOPMALMOHHON cpene
00pa30BaTENbHOrO YUpEXKIEHUS, benepalibHbIX XpaHWIUIIAX
MH(OPMAIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

YMEHUE UCIOJIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIITMOHHBIX
TEXHOJIOTMM [JIl PpELIEHUs KOMMYHUKATHUBHBIX, I[I0O3HABATENIbHBIX M
TBOPUYECKHUX 3a/1a4;

YMEHHE OPUEHTUPOBATHCS B PA3HOOOpA3UU CIIOCOOOB pellIeHus 3aj1ay;
YMEHHE OCYIIECTBIISITh aHAIU3 OOBEKTOB C BBIJCIIEHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

YMEHHE MMPOBOJUTH CPAaBHEHHE, KIIACCU(UKALIUIO 110 33JaHHBIM KPUTEPUSIM;
YMEHHE CTPOUTH JIOTHYECKHE pacCykAeHuss B ¢GopMe CBA3M MPOCTHIX
CyxaeHuil 00 00beKTe;



YMEHHE YCTaHABIMBATh aHAJIOTUH, TPUYUHHO-CJIEICTBEHHBIE CBS3H;
YMEHHE MOJEIMPOBATh, MPEOOPa3OBbIBATh OOBEKT U3 YYBCTBEHHOUN (HOPMBI
B MOJENb, I/ BBIJCIEHBl CYIIECTBEHHbIE XapaKTEPUCTUKU OOBEKTa
(mpocTpaHCTBEHHO-TpaduyecKas Uil 3HAKOBO-CUMBOJINYECKAs);

yYMEHHE CHHTE3MPOBaTh, COCTABJIATH LEJI0€ M3 YacTeil, B TOM YHCIE
CaMOCTOSITENIFHO ~ JOCTPaWBaTh  C  BOCHOJHEHHEM  HEIOCTAIOLINX
KOMITOHEHTOB.

KOMMVHMKCIWIMBHbZ@ YHUBEPCAIIbHbIE V'—l€6Hbl€ delicmeusi.

YMEHUE apryMEHTHPOBATh CBOIO TOYKY 3pEHMs] Ha BBHIOOP OCHOBaHUU U
KpUTEpUEB TpU BBIICICHUM MPU3HAKOB, CPaBHEHHUHM U KiIaccUUKamu
00BEKTOB;

YMEHUE BBICIYIINBATh COOECETHUKA 1 BECTH JIUAJIOT;

CIOCOOHOCTH MPU3HABATH BO3MOXKHOCTH CYIIECTBOBAHUS Pa3IMUHBIX TOUEK
3pEHU U MPaBO KaXJA0r0 UMETh CBOIO;

yYMEHUE IJIAaHUPOBATh Y4€OHOE COTPYJHUYECTBO C HACTABHUKOM U JPYTUMU
OOy4arolUMUCS: OINpEeAeNATh ILeld, (QYHKIUM YYaCTHHUKOB, CIIOCOOBI
B3aUMOJICHCTBUS;

YMEHUE  OCYWIECTBIISATh  I[OCTAHOBKY  BOIIPOCOB:  WHUIMATHBHOE
COTPYIHUYECTBO B MOUCKE U cOope nHbopMaIy;

YMEHHE pa3peliarb KOH(JIUKTHI: BBISIBICHHE, UICHTU(PUKALUSA MPOOIEMBI,
NOUCK M OIICHKA aJIbTEPHATUBHBIX CIIOCOOOB pa3pelleHus KOH(INKTA,
MPUHATUE PELICHUS U €r0 pealn3anus;

YMEHUE C JAOCTATOYHOM MOJHOTOM M TOYHOCTBIO BBIPAXKaTh CBOM MBICIH B
COOTBETCTBHH C 33/1a4aMHU U YCIOBUSIMHU KOMMYHHUKALIUH;

BJIaJICHUE MOHOJIOTUYECKON U IUAJIOTHYECKON (popMaMu peuu.

IIpeameTHbIE pe3yJIbTATHI:
B pesynbraTte ocBOeHUs MPOTpaMMbl O0yJarOIIUECs 1O KHBI
3HAMY:

KIIFOUEBBIE OCOOCHHOCTH TEXHOJIOTMM BHUPTYyaJIbHOW U JIOMOJIHEHHOM
pEeanbHOCTH;

OPUHIUIBL  PabOThl  TPWIOKEHUH € BUPTYaJIbHOM W JIOMOJIHEHHOM
pPEanbHOCTHIO;

MEePEUYCHh COBPEMEHHBIX YCTPOWCTB, MCIHOJB3YyeMbIX i pabOThl C
TEXHOJIOTUSIMH, U UX MPEIHA3HAYECHNUE;

OCHOBHOM (DYHKIIMOHAJ MPOrpaMM JIJIsi TPEXMEPHOTO MOJIETUPOBAHMS;
NPUHIUNBI W CHOCOOBI pa3pabOTKKM NPWIOKEHUM ¢ BHUPTyalbHOH U
JIOTIOJIHEHHON PEAIbHOCTHIO;

OCHOBHOM (DYHKIIMOHAJI TPOTPaAaMMHBIX CpeA AJisl pa3pad0TKU MPUIIOKEHHH C
BUPTYaJIbHOM U JOTNOJHEHHOU PEaJIbHOCTHIO;

0COOEHHOCTH pa3pabOTKH rpaduuecKuxX HHTEPPEHCOB.

MEMDb.

HACTpauBaTh U 3aMyCKaTh LIJIEM BUPTYaJbHOU PEaIbHOCTH;

yCTaHaBIMBATh U TECTUPOBATDH MPHUIIOKEHHUSI BUPTYaIbHON pealbHOCTH;
CaMOCTOSITENIbHO COOMPATh OYKU BUPTYAIbHON peaJbHOCTH;
dbopMynupoBaTh 3aadyy Ha MPOEKTUPOBAHUE HCXOJs W3 BbBISIBICHHOU
po0IeMBl;



— YMETb MOJIb30BAThCA PA3IMYHBIMU METOJAMU T€HEpALUU UIEH;

— BBINOJHATh TNPUMHUTHBHBIE OMNEPAlMA B MPOrpaMMax Ui TPEXMEPHOTO
MO/ICJIMPOBAHMUS;

— BBINOJHAT, TNPUMUTUBHBIE OIEpallid B MPOTrpaMMHBIX cCpeaax JJisd
pa3pabOTKU MPUIIOKEHUHN ¢ BUPTYaIbHOU U JOTIOJTHEHHOUW peaibHOCTbIO;

— KOMIWIMPOBAThH  NPWIOKEHUE 178  MOOWJIBHBIX  YCTPOMCTB  WJIH
NEPCOHANIBHBIX ~KOMIIBIOTEPOB M  pa3MelliaTb €ro s CKauWBaHUs
M0JIb30BATEIISIMU;

— paspabateiBaTh rpaduueckuii unrepdeiic (UX/UI);

— pa3pabaTbhiBaTh BCe HEOOXOMUMBbIC TpadUyecKue M BHIEOMATEPUANbBI IS
NPE3EHTALUU [TPOCKTA;

— TIPEICTABIATH CBOW MPOEKT.

s1ademy:

— OCHOBHOM TEpMHUHOJIOTHEH B O00JIACTH TEXHOJOTMWA BUPTYaJbHOU H
JOTIOJITHEHHOW pEaAIbHOCTH;

— 0a30BBIMM HaBbIKAMU TPEXMEPHOTO MOJICITUPOBAHMUS;

— 0a30BbIMH HaBbIKAMU pa3paOOTKXM MPUJIIOKEHUNH C BUPTYaTbHOW U
JOTIOJTHEHHOM PEabHOCTBIO;

— 3HAHMSIMM TI0 [pUHOUOAM pabOTbl U OCOOEHHOCTAM  YCTPOMCTB
BUPTYaJIbHOU U TONIOJHEHHON PEaJIbHOCTH.

@®opMbI OABEACHUS UTOTOB Peajin3aunu 0011eo0pa3oBaTe/IbHOM
NPorpaMMblI

[lonBeneHne UTOTOB PEATU3YETCS B PAMKAX 3AILUThI PE3YJIbTATOB BBINOJHECHUS

Keiica 1 u Keiica 2.
®opMBbI IEMOHCTPALIUM Pe3yJIbTATOB 00y4YeHUsI

[IpencraBienre pe3yJbTaTOB 0O0pa30BaTEIILHON NIESITEIHLHOCTH MPOUIET B
dbopme nmyOIuYHON MpE3eHTAIMU PEIICHU KEHCOB KOMaHAAMHU M MOCIETYIOUTUX
OTBETOB BBICTYIAOUIMX HA BOPOCHI HACTABHUKA U APYTUX KOMaH/I.

@opMbI IMATHOCTUKH Pe3yJIbTATOB 00y4eHH S
becena, rectupoBanue, onpoc.

COAEPXAHUE ITPOTPAMMBI KYPCA

[Iporpamma mnpeamnosaraeT MNOCTENEHHOE pPAaCIIMPEHUE 3HAHUM H  HX
yriyosieHue, a Takke NpUoOpeTeHHe YMEHHMM B 00JacTH MPOCKTUPOBAHUS,
KOHCTPYHUPOBAHUS U U3TOTOBJICHUSI TBOPUYECKOTO MPOYKTA.

B ocHoBe oOpa3zoBaTenbHOTO TMpolecca JIEKUT TMPOCKTHBIA MOJIXO.
OcHoBHast (opma moAa4Yul TEOPUU — HUHTEPAKTUBHBIC JICKIIMM M TIOIIAroBbIC
MacTtep-kiaccel B rpynnax a0 10-15 denosek. IlpakTuueckue 3agaHus
MJIAHUPYETCS BBIMOJHATh KaK MHAUBUIYAIHHO U B Mapax, TaK U B MaJIbIX TPyIIax.
3aHsATUS TIPOBOJATCS B BHUAE Oecel, CEeMHHApOB, JEKIWH: ISl HArjsIHOCTH
MIOJaBaEMOr0 MaTepHayia UCIIOJIb3YETCA Pa3JIMYHbIA MYJIbTUMEAUUHBIN MaTepHUal
— IPE3EHTAINU, BUJICOPOJIMKH, IPUIOKEHHUS TIP.

Coaep:xaHue TeM IPOrpaMMbl
Keiic 1. IIpoekTnpyem naeanbHoe VR-ycTpoiicTBO

B pamkax mepBoro keiica (34 1) oOyuaromuecst UCCIEAYIOT CYIECTBYIONTNE

MOJIEIN YCTPOUCTB BUPTYAIbHOUN pEAIbHOCTH, BBISIBIISIIOT KIIFOUEBBIE TapaMeTpPhI, a



3aT€M BBIMOJHAIOT MPOEKTHYIO 3aJady — KOHCTPYHpPYIOT cobctBeHHOe VR-
ycrpoiictBo.  OOywatomnuecst uccieqyloT VR-kKoHTpomiepsl u  00001aroT
BO3MOXKHBIE TPUHLIMIBI YIOPABICHUS CHUCTEMAaMH BUPTYAJIbHOW PEaJbHOCTH.
CpaBHUBAIOT pa3IUYHBIE THUIIBI YIPABICHHS M JAENAlOT BBIBOABI O TOM, YTO
HEO0OXO0AUMO TSl «0OMaHay MO3ra U MOTPYKEHUS B IPYroil Mup.
OOyyaroiecss CMOTYT coOpaThb COOCTBEHHYIO MoJenb  VR-rapHUTYpBI:
CIIPOCKTUPOBATh, CMOJEIUPOBATh, BbIpe3aTh/pacnedaratb Ha 3D-npunTepe
HY)KHBIE€ 3JIEMEHTBI, a 3aT€M NPOTECTUPOBATh CAMOCTOSITENILHO pa3pabOTaHHOE
YCTPOMCTBO.
Keiic 2. PazpabaTteiBaeM VR/AR-npuiio:xkeHus

[Tocne QopmupoBaHUS OCHOBHBIX MOHSITHH BUPTYaJIbHOW pEaIbHOCTH,
MOJIyYEHHsI HAaBBIKOB PaboThl ¢ VR-00opynoBanuem B mnepBoMm kekice (34 u),
oOydJaroruecs: mepexoIiaT K pACCMOTPECHUIO TTOHSATUH JOTIOJHEHHON U CMEIIaHHON
peanbHOCTH, pa30MparOT MX OCHOBHBIE OTJIMYUS OT BUPTyanbHOU. Co31ai0T
cooctBeHHoe AR-npunoxkenue (augmented reality — ponojgHeHHas! peaibHOCTh),
oTpabaThiBasi HaBBIKM PabOThI C HEOOXOAWMBIM B JAJbHEHIIEM MPOTPAMMHBIM
oOecrnieueHneM, HaBbIKU IU3alH-IIPOEKTUPOBAHUS U JU3aHH-aHATTUTHKY.
OOyuaromuecs Hay4aTcst padoTaTh ¢ KpyHHEHIIMMU PENO3UTOPUSAMU OECIUIaTHBIX
TPEXMEPHBIX MOJENEN, CMOTYyT MUHUMAJIBHO aJallTUPOBATh MOJEIN, UMEIOLINECS
B CBOOOJTHOM JIOCTYIIE, IO CBOM HYXk/1bl. HaunHaeTcss 3HaKOMCTBO CO CTPYKTYpOM
uHTepderica nmporpammel st 3D-MonennpoBaHus (110 YCMOTPEHUIO HacTaBHHUKA
— 3ds Max, Blender 3D, Maya), ocHOBHbIMH KOMaHJaMH. BBOJATCS MOHSTHS
«TOJUTOHATIBHOCTBY U «TEKCTYpay.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Bcero
n/n Pa3zgesibl nporpaMmmsl yueOHOT0 Kypca 4acosB

1| Keiic 1.
IIpoexkTnpyem uaeaabHoe VR-ycrpoicTBo

1.1 | 3akomctBOo. TexuHuka Oe3omacHOCTH. BBOaHOE 3aHATHE 1
(«Co3znaBait MUPBI»)

1.2 | BBenenne B TEXHOJOTUU BUPTYaTbHONW H  JOMOJHEHHOU 1
pearbHOCTU

1.3 3HAaKOMCTBO ¢ VR-TeXHOJIOTMSMM Ha MHTEPAKTUBHOW BBOJHOM 1
JIEKIIU

14 TectupoBaHWe yCTPOMCTBA, YCTAHOBKA NPUJIOKEHUM, AHAIU3 1

MIPUHIIUIIOB Pa0OTHI, BBISIBIIEHUE KITIOUEBBIX XapaKTEPUCTHK

15 BoisiBnenne  mpuHIMIOB — pabOThl  IUIEMa  BUPTYaJIbHOM 2
peanbHOCTH, MOUCK, aHATIU3 U CTPYKTYypUpOBaHUE MH(DOpMaALUU
o npyrux VR-ycTpoiicTBax




1.6

Beibop Marepuana W KOHCTPYKIHMHM i COOCTBEHHOM
TapHUTYPBI, TOJITOTOBKA K COOpPKE yCTPOMCTBA

1.7 | COopka cOOCTBEHHON TapHUTYpPHI, BBIpE3aHHE HEOOXOAMMBIX
neranen
1.8 | COopka cOOCTBEHHON TapHUTYpPHI, BBIPE3aHHE HEOOXOIUMBIX
JeTajen, TN3aiH yCTpOMCTBA
1.9 | TectupoBanue u q0pabOTKa MPOTOTHUIIA
PaGota ¢ kapToil TOJIL30BATENBCKOTO ONBITA: BBISIBICHHUE
1.10 | mpobGrnem, ¢ KOTOPBIMH MOKHO CTOJIKHYTBCS IIPH UCITOJIH30BaHUHU
VR. ®okycupoBKa HA OJHOW U3 HUX
1.11| AHaiiu3 ¥ OIIEHKa CYHICCTBYIONIMX PEIICHUA MPOOIEMBI.
Nudorpaduka mno pemeHusm
lenepanust wuaedt st pemieHuss 3Tux mnpobiem. OmnucaHue
HECKOJIBKUX HJIEH, IKCIPECcC-ICKU3bl. MUHHU-TIPE3CHTAIINHN UCH
1.12 | u BBIOOp JIy4IIUX B IPOPAOOTKY
N3yuenne  TOHATHS  «MEPCHEKTHBA»,  OKPYKHOCTH B
1.13 | mepcnekTuBe, MITPUXOBKH, CBETOTEHHU, TAJAIOIICH TCHH
N3ydenune cBeTOTEHHW W Tajarolie TeHW Ha npumepe uryp.
1.14 | TloctpoeHue ObICTpOro dcKku3za (QUIYPbl B MEPCHEKTUBE,
nepenaya o0bEMa ¢ MOMOIIBIO KapaHjaiia. TeXHUKa pUCOBaHUS
MapKepamu
1.15 | OcBoenue HaBbikOB padbotel B 11O gns  TpéxmepHOro
npoekThupoBanus (Ha BeIOOp — Rhinoceros 3D, Autodesk
Fusion 360)
1.16 | 3D-moxenupoBaHue pa3pabaTbIBAEMOT0O YCTPOHCTBA
@oropeasiictuyHas  Busyanuzaums — 3D-momenmn.  Penpep
1.17 | (KeyShot, Autodesk Vred)
[ToaroTtoBka rpaduyeckux MaTepuajoB JUIA TMPe3CHTAIUN
npoekta (doro, Buzaeo, mHborpaduka). OCBOCHHE HABBIKOB
1.18 | B&pcTku mpe3eHTanuu
[IpeacraBnenre TPOEKTOB TEpen APYTMMH OOyYarOIIMMHUCS.
1.19 | Ily6nuynHasi mpe3eHTaIus U 3allruTa IPOeKTOB
2 Keiic 2. PazpaGarbiBaem VR/AR-npuiio:xenus
BBonHass ~ uHTEpakTUBHAs  JIGKIUS 1O  TEXHOJIOTHUSIM
2.1 | MOMOJHEHHOU U CMEIIaHHON PealbHOCTH




TectupoBanue cyuecTByOmUX AR-NPUI0KEHNN, ONpeaeIeHe

2.2 | OpUHOUIOB pabOTHI TEXHOJIOTHH
BrisBiieHHEe NpOOJIEMHON CHUTyalud, B KOTOPOM IOMOIJIO OBl 2
2.3 | VR/AR-mpuoxxeHue, UCIOIb3ysI METO/IbI TU3aiH-MBIIIIJICHHS
AHanu3 W OIEHKAa CYIIECTBYIOIIUX PpEIIEHUH MpoOJIeMBbI. 2
I'enepanus  coOcTBeHHBIX  mjae. Pa3paboTka  creHapus
2.4 | mpunoxeHUs
PazpaboTtka CIEHapHs MPUIOKEHUS: MeXaHUuKa 2
2.5 | B3auMmojeincTBUs, GYHKIIMOHAN, MPUMEPHBINA BUI HHTEpderica
2.6 | MuHu-tIpe3eHTaIlMU UIel U UX JopadoTKa Mo 0OpaTHOM CBS3U 2
2.7 | TlocnemoBarembHOE U3y4YCHUE BO3MOXKHOCTEH cpeabl 2
pazpabotku VR/AR-nipunoxennii
2.8 | Pazpabotka VR/AR-mpuiiockeHUsI B COOTBETCTBUH  CO 8
CIICHapueM
2.9 | Coop oOpaTHOW CBSI3W OT TOTCHIMAIBHBIX IT0JIh30BaTEICH 2
MPHIOKEHUS
JlopaboTka  NPWIOKEHUS, YYUTBIBasg  OOpaTHYH  CBA3b 2
2.10 | monw3oBaTens
BrisBienne kiro4deBbIX TpeboBaHumii k paspaborke GUI — 2
2.11 | rpaduueckux uHTEPHEHCOB MPUITOKECHHIA
Pa3zpaboTka nnTepdeiica mpuioKeHUsT — TU3aiiHA U CTPYKTYPHI 2
2.12
[TogroToBka rpaduyecKux MaTepUaloB s MPE3CHTAINH 4
npoekta (doro, Bumeo, uHborpaduka). OcBoeHHE HABHIKOB
2.13 | BEpCTKH Mpe3eHTAINH
[IpeacraBienrie TPOEKTOB TNEpen APYTUMHU OOY4YarOIIMMUCS. 2
2.14 | IlyOGnuuHas mpe3eHTalus U 3al1Ta MPOEKTOB
Bcero yacos 68




Kaaposbie yc10Bus peaju3anuu NporpaMmbl

TpeOoBaHuUs K KaJpOBBIM pecypcam:

® YKOMILIEKTOBAaHHOCTb 0o0pa3oBaTeIbLHOTO yUpexKACHUS
neJaroru4ecKuMu, pyKOBOSIIIUMU U MHBIMU PaOOTHUKAMU;

® YpOBEHb KBANM(UKAIMU T[EJarOTUYECKUX, PYKOBOMSAIIUX U HHBIX
pPabOTHUKOB 00Pa30BATEIBHOTO YUPEIKICHUS;

® HENpPEephIBHOCTh MPOGECCUOHANTBHOTO PA3BUTHS IEIaroruyeckKux |
PYKOBOASIIUX  paOOTHUKOB  00pa30BaTENBbHOTO  YUPEXKIACHHS,
peaNn3yoLIEro OCHOBHYIO 00pa30BaTENbHYIO IPOrPaMMY.

KoMriereHnM nenarorndyeckoro padOTHHKA, PEANHM3YIOLIEr0 OCHOBHYIO
00pazoBaTeNbHYIO IPOTPaMMYy:

e o0ecreuyuBarh YCJIOBUA ISl YCHEIIHOW AESTENbHOCTH, MO3UTUBHOMN
MOTHUBALIMH, & TAKXKE CAMOMOTUBUPOBAHUS O0YUYaIOIINXCS;

® OCYLIECTBIATh CAMOCTOSITENIbHBIA MOMCK M aHAIW3 HHQOpMAalUH C
IOMOUIbIO COBPEMEHHBIX HHPOPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTUH;

® BJIQJICHHE HHCTPYMEHTAMH IPOEKTHOM JECATEIBHOCTH;

® YMEHMHE OpraHU30BbIBAThH " COIPOBOXK/IATh y4eOHO-
UCCJIEIOBATENBCKYIO U POEKTHYIO JIEATEIbHOCTh O0yUYaIOLIXCs;

® yMEHHUE UHTEPIPETUPOBATH PE3YJIbTAThl JOCTHKEHUN 00YyUarOIINUXCS;

e 0a30Bble HABBIKM pabOTBl B MporpamMMax misi TPEXMEPHOro
mozaenupoBanus (3ds Max, Blender 3D, Maya u nip.);

® 0a30Bble HAaBBIKM PabOThl B MPOTPaMMHBIX CpeAax Mo pa3padoTke
NPUIOKEHUN C BHUPTYaJbHOW M  JIONOJHEHHOM PEATBHOCTHIO
(Unity3D, Unreal Engine u ap.).



MaTepnajbHO-TeXHHYECKHE YCJIOBUS peaTu3aliu NpPorpaMmbl
AnmnapaTHoe ¥ TeXHU4YeCKoe ofecrevyeHue:

Pabouee MecTo obyuarorerocs:

HOYTOYK: MPOU3BOJUTEIBLHOCTH Mpoiieccopa (mo Tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
eIuHUIl, O0OBEM olepaTuBHON maMsaTH: He MeHee 4 ['0; o0bBéM
Hakonutenss SSD/eMMC: He menee 128 I'0 (MM COOTBETCTBYIOIIUMA
0 XapaKTepUCTUKAM TMEePCOHANBbHBIA KOMIBIOTEP C MOHHUTOPOM,
KJIABUATYPOU U KOJIOHKAMHU );

MBIIIIb.

Pabouee mecTo HacTaBHUKA:

HoyTOyk: mporneccop Intel Core i5-4590/AMD FX 8350 —
aHaJoTUYHas Wiu Ooyiee HOBas MOJETb, TpadUUYECKUN TPOIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruynas
unu 0osiee HOBasi MOJICNib, OOBEM OMEPATUBHOM MaMsiTU: HE MeHee 4
I'6, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unu Gosiee HOBast MOJENb
(MM COOTBETCTBYIOIIMK IO XapaKTEPUCTHKAM  IEPCOHATbHBIN
KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOH U KOJIOHKAMH );

nuieM BuptyainbHoi peanbHOocTH HTC Vive mim Vive Pro Full Kit —
1 mr.;

JUYHBbIE MOOWJIbHBIE YCTPONUCTBA OOYUAIOIIUXCS W/UITM HACTABHUKA C
onepauroHHoM cucremor Android;

MIPE3CHTAIIMOHHOE 000PYIOBAaHUE C BO3MOXKHOCTBIO TMOJKITIOUCHUS K
KOMIIBIOTEPY — | KOMIUIEKT;

Gaumaapt C KOMITJIEKTOM JUCTOB/MapKepHas JIOCKa,
COOTBETCTBYIOIINI HA0Op MUCHbMEHHBIX MPHUHAIEKHOCTEH — 1 1IT.;
enuHas cetb Wi-Fi.

IIporpammHoe o0ecniedeHue:

odHCHOE ITPOTpaMMHOE 00ECIICUCHHE;

nporpaMMHOE oOecrieyeHue JUIsi TPEXMEPHOTOo MOJAEIMPOBAHUS
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
mporpamMMHasi cpeia sl pa3paboTK MPUIIOKEHUH ¢ BUPTYaIbHOU U
nonoiaHeHHoU peanbHOCThIO (Unity 3D/Unreal Engine);

rpauueckuil peakTop Ha BbIOOp HAaCTaBHUKA.

Pacxonnble maTepuaibl:

Oymara A4 st pucOBaHMs U pacrieyaTku — MUHUMYM 1 ynakoBka 200 J1CTOB;
Oymara A3 11 pucOBaHUsI — MUHUMYM TI0 3 JIUCTa Ha OJJHOTO 00YyYaroIIerocs;
Ha0Op MPOCTHIX KapaHaleil — Mo KOJIMYECTBY 00YUaOIIUXCS;

HA0Op YEPHBIX HIAPUKOBBIX PYUEK — IO KOJIMUYECTBY 00YUarOIINXCS;

ke [IBA — 2 mrT.;

KJIei-KapaHaIl — Mo KOJMYECTBY 00y4aroInxcs;

CKOTY MPO3pavYHbII/MAaTOBBINA — 2 MIT.;

CKOTY JIBYyCTOPOHHUI — 2 IIIT.;



KapToH/TopokapToH st MakeTupoBanus — 1200*800 MM, Mo oJHOMY JHCTY Ha
JIBYX 00Yy4aromuxcs;

HO’X MaKETHBIM — IO KOJUYECTBY 00YUaIOIINXCS;

JIe3BHA 171 HOKa CMEHHBIC 18 MM — 2 1IT.;

HO>KHUIIBI — T10 KOJUYECTBY 00YUaIOIINXCS;

KOBPHK JUIsI PE3KH KapTOHA — I10 KOJNYECTBY 00YUaIOIINXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, IO KOJIUYECTBY 00yJarOmMnXcs;
nononuutTesbHo — PLA-mnactuk 1,75 REC HeCKOIBKHX IIBETOB.



Hepeqenb PEKOMECHAYEMbBIX HCTOYHUKOB

1. Anpuan lHloneccu. Kak crath qu3aitHepom, He MPOAAB AYITY JbSIBOIY /
[TuTtep.

2. 2Kanna JIuarka, Tum Orunsu. Jymai kak auzaitnep. [{u3aliH-MbIlLICHUE
1151 MeHekepoB / ManH, MBanoB u depoep.

3. Maiixn JIxanga. Coxru cBo€ noprdosnuo! To, yueMy He y4ar B
nu3aiHepckux mkosax / [lurep.

4. ®dun Knusep. Uemy Bac He HaydaT B au3aitH-1kose / Pumon Knaccuk.

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.

Q. 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/UCOzx6PAOtgemJI1Ypd 1FTA.

34.  https://vimeo.com/idsketching.
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35.  https://ru.pinterest.com/search/pins/?gq=design%?20sketching&rs=typed&ter
m meta[]=design%7Ctyped&term meta[]=sketching%?7Ctyped.
36.  https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.
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