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I. [TogcHuTEIBLHAA 3ANIUCKA

AKTYaJIbHOCTB: BUPTyajbHas U JIONOJIHEHHAS PEAJIbHOCTH — O0COObIe
TEXHOJIOTUYECKUE HAIpPABJICHUS, TECHO CBSI3aHHBIE C JAPYTHMMHU. DTH TEXHOJOTHUH
BKJIFOUEHBbl B CIIMCOK  KJIFOYEBBIX M OKA3bIBAIOT  CYLUECTBEHHOE  BIIMSHUE
Ha pa3BUTUE DPBHIHKOB. [IpakTmueckum s KaXKAOM NEPCIEKTUBHOM IO3ULUAU
Oymyiero KpaiHe moie3Hbl OyIyT 3HaHus U3 obnactu 3D-MoaenpoBanusi, OCHOB
IIPOIPAMMUPOBAHHUSI, KOMIIBFOTEPHOI'O 3PEHHUS U T. II.

CoryiacHO MHOTOYHCIICHHBIM HccleoBaHusiM, VR/AR-pbIHOK pa3BHBaeTCs
10 DKCIIOHEHTE —  COOTBETCTBEHHO, €My HEOOXOJMMBI  KOMIIETEHTHbIE
CIIELIUAJIACTBHI.

B Xxome mnpakTHuecKMX 3aHATHM II0 NOPOrPaMMe BBOJHOIO MOXYJIA
oOyyJaromuecsi TO3HAKOMSTCS C BUPTYaJbHOM, JOMOJHEHHOM M CMeNIaHHOU
pPEATBHOCTSIMH, MONMYT WX OCOOCHHOCTH M BO3MOXXHOCTHU, BBISIBAT BO3MOYKHBIC
CIOCOOBI MTPUMEHEHUS, a TaK)Ke OMNpelesiT HauboJee UHTEPECHbIE HaNpaBlICHUs
JUIS  JajbHedInero yriayOjieHus, NapajUlelbHO pa3BUBash HaBBIKK JU3aifH-
MBIIICHUS, JU3aliH-aHaJIN3a U CIOCOOHOCTh CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

Cunepruss METOOB W TEXHOJIOTMH, WCIHOJIB3YEMBIX B HANpaBICHUU
«Pa3paboTKka NPWIOKEHUH BUPTYaJIbHOM W JIONOJHEHHOM pEaJbHOCTH», IacT
00y4JaroIeMyCsIyHUKAIbHBIE METANpeIMETHbIE KOMIIETCHIIMM, KOTOphIE OyayT
MoJIe3Hbl B c(epe MpOEeKTUPOBAHUS, MOJEIUPOBAHUS OOBEKTOB M MPOIIECCOB,
pa3pabOTKN MPUIIOKESHUH | JIp.

[Iporpamma 1aér HEOOXOAWMBIC KOMIICTCHIIMU JJI1  JajJbHEHIIEro
yIIIyOJIEHHOTO OCBOSHHUSI TU3aWHEPCKUX HABBIKOB M METOJMK IMPOCKTUPOBAHMUSI.
OCHOBHBIMM  HANpPABJICHUSIMH B U3YYEHUH TEXHOJIOTUH BUPTYaJIIbHOM U
JIOTIOJITHEHHOM pPeaIbHOCTH, ¢ KOTOPBIMHM MO3HAKOMSTCA OOYy4aroliuecs B paMKax
MOMYJISl, CTAHYT HaYaJbHbIE 3HAHUSA O pa3pabOTKe MPUIIOKEHUM ISl Pa3IMYHBIX
YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO  3peHus, ©Oa3zoBble moOHATUA 3D-

MOJICTUPOBAHUS.



Yepes 3HAKOMCTBO C TEXHOJIOTHUSIMU CO3JAHMS COOCTBEHHBIX YCTPOMCTB H
pa3pabOTKu MPUIIOKEHUN OyTyT pa3BUBATHCS UCCIIEI0BATENBLCKUE, HHKEHEPHBIE U
IIPOEKTHBIE KOMIIETEHIIUH.

OcBoeHME 3TUX TEXHOJIOTUH IMOApa3yMeBaeT MOJydyeHue psina 0a30BbIX
KOMIIETCHLIUM, BJIaJI€HHE KOTOPBIMH KPUTHYECKHM HEOOXOAUMO  JHOOOMY
CIICIMAIUCTY Ha KOHKYPEHTHOM phIHKE Tpya B STEAM-npodeccusix.

Heasnporpammel: popmupoBanue yHukaiababixHard- u Soft-kommnerennunit
o pabore ¢ VR/AR-TexHOIOTHAMH Yepe3 UCIIOIh30BaHUE KEHC-TEXHOIOTHMA.

3agaum nporpamMmBel:

Obyuarwue:

— OoOBsSICHUTH, 0a30Bble TOHATUA  cepbl  pa3pabOTKU  MPHUIIOKECHUI
BUPTYaJIbHOW U JOMOJHEHHON pPEaJbHOCTU: KIIOUEBBIE OCOOEHHOCTH
TEXHOJIOTUA W WX pa3liuuus MexAy coOoi, maHopamHoe (OTO U BHUJEO,
TPEKUHT  peajbHBIX  OOBEKTOB, uHTEppeic,  MOIUTOHAIBHOE
MOJIEJTUPOBAHUE;

— cpopMUpOBaTh  HABBIKM  BBINOJIHEHUS  TEXHOJOTMYECKOM  IEMOYKHU
pa3pabOTKu MPUIOKEHUN JIJIs1 MOOUIIBHBIX YCTPOMCTB M/WIIM MIEPCOHATBHBIX
KOMITBIOTEPOB € HUCIIOJIb30BAHUEM CIIELIUATBHBIX IPOTPAMMHBIX CpEJ;

— cdopmMupoBaTh 0a30BbI€ HABBIKM PaOOTHI B IporpaMmax sl pa3pabOoTKu
IIPUJIOKEHUH C BUPTYaJIbHOMU U JONOJHEHHON PEaIbHOCTHIO;

— cdopmupoBaTh 0a30BbIe HABBIKM Pa0OTHI B MporpamMMax Jjisg TPEXMEPHOTO
MOJIETTUPOBAHUS;

— HayuydTh HCHOJb30BaTh M  aJalTUPOBaThb  TPEXMEpHBIE  MOJEINH,
HaXOJIAIIMECS B OTKPBITOM JOCTYIIE, JJI 3a/1a4 Keiica;

— chopmupoBaTh 06a30Bble HABBIKM pabOTHI B mporpammax Ijs pa3paboTKu
rpaduueckux HHTEpPGEncoB;

— TPUBUTH HABBIKK MPOCKTHOW ACSITEILHOCTH, B TOM YHCIIC WCIOJIH30BaHUE

HHCTPYMCHTOB IINIAHUPOBAHUA.

Paszesusarowue:.




— Ha TOpOTSHKEHHMM  Bcex  3aHATUH  ¢opmupoBath  4K-kommereHIuu
(KpUTHYECKOE MBIIUICHUE, KPEaTHUBHOE MBIIUICHHE, KOMMYHHKAIUS,
KooTeparus);

— CIOCOOCTBOBATh PACIIMPEHUIO CIIOBAPHOIO 3aIlaca;

— CIOCOOCTBOBAaTh PA3BUTHUIO MAMSITH, BHUMAHMS, TEXHUYECKOTO MBILUICHHUS,
HU300peTaTebHOCTH;

— CIOCOOCTBOBATh PA3BUTHIO AITOPUTMHUUYECKOTO MBILIUICHHUS;

— c1oco0CTBOBaTh POPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSM;

— CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO YMEHHS MPAKTUYECKOTO MPUMEHEHUS
IIOJTyYEHHBIX 3HAHUM;

— chopmupoBaTh ymMeHHE (OPMYIUPOBATh, APTYMEHTHUPOBATh U OTCTAaUBATh
CBOE MHCHHC;

— chopmupoBaTh  yMEHME  BBICTYNATh  MOYOJIMYHO €  JIOKJIAJaMH,
MPE3CHTAIUSAMH U T. II.

Bocnumamenvhule:

— BOCIHUTHIBATH AKKYPaTHOCTh M JUCIUIUIMHHUPOBAHHOCTH MPH BBITOJIHECHUH
paboTHI;

— ¢cnoco0CTBOBAaTh (POPMHUPOBAHUIO MOJIOKUTESIILHOM MOTHUBAIIMHM K TPYAOBOM
JCSITEITLHOCTH,

— cmocoOCTBOBaTh (HOPMHUPOBAHUIO OMBITA COBMECTHOTO W WHJIMBHIYaTHHOTO
TBOPYECTBA MPHU BBIOJHCHUN KOMAHHBIX 33 /IaHHIA;

— BOCIUTBIBATH TPYAOIIOOHE, YBAXKCHHE K TPYIY;

— (opmupoBaTH UYBCTBO KOJUICKTHBH3MA M B3aUMOTIOMOIIIH;

— BOCIHUTBHIBATH YYBCTBO IMATPHOTH3MA, TPAXKITAHCTBEHHOCTH, TOPJOCTH 3a

NOCTHXKEeHUs oTeuecTBeHHOM U T-oTpaciu.

IIporuo3upyemsble pe3yabTaThl H CIOCOOBI X NPOBEPKH
JIn4HOCTHBIE Pe3yJIbTATHI:
— KpUTHYECKOE OTHOIIeHHWEe K HUHpoOpMauud U H30MPATETBLHOCTh €&

BOCIIPUATHS;



— OCMBICIICHUE MOTHBOB CBOUX JAECHCTBUU IPH BBIITOJIHECHUH 3a/1aHUN;

— pa3BuUTHE JIO003HATEIHLHOCTH, COOOPA3UTEIBHOCTA TPU  BBIMOJIHEHUU
pa3zHOOOpa3HBIX 3alaHUH TPOOJIEMHOT0 M ABPUCTUUYECKOTO XapaKTepa;

— Pa3BUTHE BHUMATEIbHOCTH, HACTOMYMUBOCTH, LIEJIEYCTPEMIIEHHOCTH, YMEHHUS
MIPEOI0JIEBATh TPYAHOCTH;

— pa3BUTHE CaMOCTOSITCIIbHOCTH CYXKIEHHU, HE3aBUCUMOCTH u
HECTaHJAPTHOCTHU MBIIUIEHUS;

— OCBOEHHE COIMAJBHBIX HOpPM, TIpaBUJl TOBEAEHHUSA, pojied u ¢dopm
COIMAIPHOM U3HH B TPYIIIAaX U COOOIECTBAX;

— ¢opMHpOBaHWEe KOMMYHUKATUBHOW KOMIIETGHTHOCTH B OOINCHUH U
COTPYJIHUYECTBE C APYTUMHU 00YUAFOIITUMUCS.

MeTanpeaMeTHbie pe3yJbTaThl:

PeeVﬂﬂmu@Hble YVHUBEPCAJIbHbIE V’fl€6Hbl€ oelicmeusi.

— yMEHHE NMPUHUMATh U COXPaHATh yUeOHYIO 3a/1auy;

— yYMEHHE TUIAHHPOBATh IIOCJIENOBATEILHOCTh IIArOB  aJTOpPUTMA  JIJIS
JIOCTHIKEHUS LIETIN;

— YMEHHE CTaBHUTh IIeJb (CO3MaHME TBOPYECKOM pabOThl), IUIAHUPOBATH
JIOCTHIKEHUE DTOH LIEIIH;

— YMEHHE OCYIIECTBIISATh UTOTOBBIN U MOMIArOBBI KOHTPOJIb 110 PE3yJIbTaTy;

— CMOCOOHOCTHh aJCKBATHO BOCTPUHHMMATH OIICHKY HACTaBHUKA M JPYTUX
00yUarIIMXCS;

— yMEHHUE pa3IuyaTh CIoCco0 U pe3yibTaT ICUCTBUS;

— yYMEHHE BHOCHTh KOPPEKTHBHI B JICUCTBUS B CIydae paCXOXIACHUS
pe3yibTaTa pPEIICHHs 3aJadyd Ha OCHOBE €€ OICHKM M ydéTa Xapakrepa
CJICIIAaHHBIX OIIMOOK;

— YMEHHE B COTPYJIHUYCCTBE CTABUTh HOBBIC YUCOHBIC 3a/1aUH;

— CIIOCOOHOCTHh TIPOSIBJIATH ITO3HABATCIBHYIO WHHIMATHBY B y4eOHOM
COTPYIHUYECTBE;

— YMEHHE OCBamBaTh CIIOCOOBI PEIICHHS MPOOJeM TBOPYECKOTO XapaKTepa B

JKU3HCHHBIX CUTYyallUuAX,



— yMEHHUE OIICHUBATh MOJYYAIOIIHICS TBOPUESCKUI MTPOIYKT U COOTHOCUTD €TO
C W3HAYaJbHBIM 3aMBICIIOM, BBINNOJIHATH TIO HEOOXOAMMOCTH KOPPEKIIUU
100 MPOJYKTa, TUOO0 3aMbICIa.

llo3nasamenbuvle YyHUBEPCANbHBLE V‘l€6Hbl€ deticmeus.

— YMEHHUE OCYUIECTBJISITH MOUCK HMH(POPMALMM B  HUHIUBHUIYAIbHBIX
WH(POPMAIIMOHHBIX apxXuBaxX oOydYaromerocs, HWHQPOPMAIMOHHON cpeje
00pa3oBaTeNbHOTO YUpEXKICHUS, benepanbHbIX XPaHWINIIAX
HH(pOPMAITMOHHBIX 00PA30BATEIIBHBIX PECYPCOB;

— yMEHHE HCIIOJIb30BaTh CpeicTBa MHPOPMALIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTMMA [IJI1 PEIIeHHWs KOMMYHUKATUBHBIX, I[I03HABATECIIbHBIX W
TBOPUYECKHUX 3a/1a4;

— YMEHHE OPHEHTHPOBATHCSA B Pa3HOOOpA3MH CIIOCOOOB PEIICHUS 3a]1ay;

— YMEHHE OCYLIECTBISTh aHAJIU3 OOBEKTOB C BBIJCICHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MMPU3HAKOB;

— yMEHHE MPOBOJIUTH CPABHEHHUE, KIACCU(DHUKAITUIO 110 33JTaHHBIM KPUTEPHSIM;

— YMEHHE CTPOWTH JIOTHYECKHE pacCyXIeHUS B (oOpMe CBSI3UM MPOCTHIX
CyXeHH 00 00BEKTE;

— YMEHHUE yCTaHaBJIMBATh aHAJIOTUU, TPUUYUHHO-CJIEICTBEHHbBIE CBSI3U;

— YMEHHE MOJEINPOBAThH, MPEOOPA30BHIBATh OOBEKT U3 UYBCTBEHHOU (POPMBI
B MOJCNb, TJ€ BBIICICHB CYIIECTBEHHBIE XapaKTEPUCTUKH OOBEKTA
(mpocTpaHCTBEHHO-TpaduyecKas MM 3HaKOBO-CUMBOJIMYECKas );

— yMEHHE CHUHTE3UpOBaTh, COCTABIATH IIE€JIO€ M3 4YacTei, B TOM 4YHUCIE
CaMOCTOSITENIbHO ~ JOCTpauBaTb  C  BOCIOJIHEHHEM  HEJOCTAIOIIUX
KOMIIOHEHTOB.

Kommynuxamusuvie ynusepcanvHble V'{66Hbl€ deticmeus.

— yMEHHE apryMEHTHPOBAaTh CBOIO TOYKY 3PEHHS Ha BBHIOOP OCHOBaHUN U
KPUTCPUEB TPU BBIICICHHHM IPH3HAKOB, CPABHCHHM W KiacCH(pHUKAIMH
00BEKTOB;

— YMCHHC BBICITYIINBATD CO6€CCI[HI/IKa N BCCTHU JHUAJIOT,



CIIOCOOHOCTH MPHU3HABATh BO3MOKHOCTH CYIIIECTBOBAHUS PA3TUYHBIX TOUYEK
3pEHUS U NMPaBO KaXkJI0TO UMETh CBOIO;

YMEHHE IUIAHUPOBATh YYEOHOE COTPYAHUUYECTBO C HACTABHUKOM U JIPYTUMU
OoOy4JaloIMMHUCS: ONPEAeNATh UedH, (QYHKUUU YYACTHUKOB, CIIOCOOBI
B3aMMO/ICUCTBUS;

YMEHHME  OCYLIECTBJIATh  IIOCTAHOBKY  BOIPOCOB:  MHHUIMATHBHOE
COTPYJIHUYECTBO B IOUCKE U cOOpe HHPOpPMAIIHH;

YMEHHE pa3peniarb KOH(UIMKTHI: BBISBICHHUE, WJIECHTU(UKALUs MPOOJIEMBI,
NOUCK M OIEHKAa aJIbTEPHATUBHBIX CIIOCOOOB pasperieHus KOH()IUKTA,
NPUHATHE PELICHUS U €T0 pealn3alus;

YMEHHE C JOCTaTOYHOW MOJHOTON W TOYHOCTHIO BBIPAKATh CBOW MBICIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSIMU KOMMYHHKAIUH;

BJIaJICHUE MOHOJIOTMYECKOHN U JUaIOoTHYecKo hopMaMu pedm.

IIpeamMeTHbIe pe3yabTaThl

B pe3ynbTaTte 0cBOEHHUS MPOrpaMMbl 00yUYarOIIHECs T0TKHbI

3HAamo.

KJIIOYEBBIE OCOOEHHOCTH TEXHOJOIMM BUPTYalbHOW M JOIOJHEHHOU
peanIbHOCTH;

OPUHLUIBL  PabOTHl MPWIOXKEHUH C BHUPTYyaJIbHONM U JOIMOJHEHHOU
pEeanbHOCTHIO;

epeYeHb COBPEMEHHBIX YCTPOMCTB, MCHOJb3YeMBbIX [JIsI paboThl C
TEXHOJIOTUAMHU, U UX NPEIHA3HAYCHHUE,

OCHOBHOM (DYHKIIMOHAJI IPOrpaMM I TPEXMEPHOIO MOJIETUPOBAHUS;
OPUHLUIBI U CIOCOOBI pa3pabOTKU MPUIIOKEHUM C BHUPTyadbHOU H
JIOTIOJIHEHHON PEAIbHOCTBIO;

OCHOBHOW (DYHKIIMOHAJI TPOTPAMMHBIX CpeJl AJIs pa3pabOTKU MPUIIOKEHUHN C
BUPTYaJIbHOM U JOTIOJHEHHOU PEaJIbHOCTHIO;

0COOEHHOCTH pa3pabOTKU rpaduueckux UHTep(deicoB.

Memb.



— HaACTpauBaTh M 3aIlyCKaTh LUIEM BUPTYaJIbHON PEAIBHOCTH;

— YCTaHABJMBAaTh U TECTUPOBATH NMIPUIIOKEHUS BUPTYAIbHON PEATBHOCTH;

— CaMOCTOSITEIBHO COOMPATh OYKU BUPTYAIbHON PEANIbHOCTH;

— (dopmynupoBaTh 3amady Ha MPOEKTUPOBAHHE UCXOAS U3 BBISBICHHON
poOJIeMBbI;

— YMETh NOJIb30BATHCS PA3JIMYHBIMUA METOJIaMH I'€HEPALIU UACH;

— BBINOJIHATH NPUMUTHUBHBIE OINEpallMM B MporpaMmax [Jjsi TpEXMEPHOTO
MOJEIUPOBAHUS;

— BBIIOJHATH MPUMHUTUBHBIE OINEpallid B MPOTPAaMMHBIX cpelax it
pa3pabOTKu NPUIIOKEHUHN ¢ BUPTYaIbHOU U IOMOJHEHHONW PeaibHOCTbIO;

— KOMIWIMpPOBAaTh  MNPWIOKEHUE JJ1  MOOWJIBHBIX  YCTPOWCTB  WJIH
MIEPCOHAIBHBIX KOMIIBIOTEPOB W pa3MellaTb €ro Juisi CKadynBaHMUS
MOJIb30BATEISIMU;

— paspabatsiBaTh rpaduueckuii unrepdeiic (UX/UI);

— pa3pabaThiBaTh BCE HEOOXOAMMBIC TpapUUECKue W BUIACOMATEPUATBI IS
MIPE3EHTAlMU [TPOEKTA;

— MPEACTABIATH CBOM MPOECKT.

81a0ems.

— OCHOBHOM TEPMHUHOJIOTHEH B O00JacTH TEXHOJIOTUH BUPTyaIbHOU U
JOTIOJITHEHHOM PEAIbHOCTH;

— 0a30BBIMU HaBbIKAMU TPEXMEPHOTO MOJIEIUPOBAHNS;

— 0a30BBIMM HaBBIKAMHM Pa3pabOTKU MPUIOKEHUH C BUPTyaIbHOH U
JIOITOJTHEHHOM PEabHOCTBIO;

— 3HAHUSAMM 1O TMpPUHIUIAM pabOThl M OCOOEHHOCTSM  YCTPOMCTB

BUPTYaJIbHON U JOIOJHEHHOW PEAIbHOCTH.

@®opMbl OABEACHUS UTOTOB PeaIu3alum 001e00pa3oBaTeIbHOM
NMPOrpaMMblI
[ToaBeaeHNE UTOTOB peaTu3yeTcsl B paMKax 3allUThl pe3yIbTaTOB BHIMOJHEHUS

Keiica 1 u Keiica 2.



@opMbI 1eMOHCTPAIIUM Pe3yJIbTATOB 00y4YeHUsI
[IpencraBiienre pe3yJbTaTOB OOpa30BATEBHON JAESATEIBHOCTH TIPOUAET B
dbopme myOIMYHON MPE3CHTAIMKA PEIICHUA KEMCOB KOMaHJIaMU U TOCIEAYIOIINX

OTBCTOB BLICTYIIAIOIIKWX HA BOIIPOCHI HACTABHUKA U JPYTHUX KOMAaH.

@opMbl ITMATHOCTHKH Pe3yJIbTATOB 00y4YeHUsI

BCCCI[&, TCCTUPOBAHHUC, OIIPOC.

Coaep:xaHue nporpaMmbl Kypca

[Iporpamma mpeanonaraer MOCTENEHHOE paCHIMPEHUe 3HAHUHW U UX
yrayOneHue, a Takke NpHOOpeTeHHe yMEHUHM B 00JIacTH IPOEKTUPOBAHMUS,
KOHCTPYUPOBAHUS U U3TOTOBJICHUSI TBOPUYECKOTO MPOYKTA.

B ocHoBe oOpa3zoBaTenbHOTO TMpolecca JIEKUT TMPOCKTHBIA MOJIXO.
OcHoBHas (opma TOJaYM TEOPUU — HWHTEPAKTUBHBIC JICKIUU W TIONIATOBBIC
MacTtep-kiaccel B rpynnax g0 10-15 wdenosek. IlpakThueckue 3amaHus
MJIAHUPYETCS BBITIOJIHATH KaK MHAWBUIYAIbHO U B TIapax, TaK U B MaJIbIX TPyIax.
3aHATUS TPOBOASTCS B BHAE Oecel, CEMHUHApPOB, JEKIMA: IS HATISIHOCTH
[0JIABAEMOr0 MaTepralia UCHOJIB3YETCS PA3JIMYHbIA MYJIbTUMEIUNHBIN MAaTEPUAI

— MIPE3CHTAIINHU, BUJICOPOJIMKHU, ITPUITOKCHUS TIP.

TemaTHyeckoe NJIAHUPOBAHUE

Ne
n/ Bcero
n Pa3zgesibl mporpaMmmsl yueOHOIro Kypca 4acoB
Oo0pa3oBaTebHAs 4YaCTh
1| Keiic 1.
IIpoexTupyem uaeaabHoe VR-ycrpoiicTBo




1.1| 3nakomcTtBo. TexHuka Oe3omacHocTH. BBomHoe 3aHsTHE
(«Co3znaBait MUpPBI»)

1.2 | BBeagenne B TEXHOJOTHMU BHUPTYaTbHOM U JOMOJIHEHHOMN
peanbHOCTH

1.3 | 3nakomctBO ¢ VR-TexHOJOrMSIMH HAa HWHTEPAKTUBHON

BBOJHOM JIEKIITUH

TecTupoBaHue yCTpoOWCTBa, YCTAaHOBKA MPUJIOKEHUH, aHAIIN3
NPUHIIUIIOB pa0OThl, BBISIBICHUE KIIFOUEBBIX XapaKTEPUCTUK

BrisBieHne NpUHIUIOB pabOThl  IIieMa BUPTYaJTbHON
peanbHOCTH,  MOWCK, AaHajau3 U  CTPYKTYpHUpPOBAHHE
uHdopmarmu o apyrux VR-yctporicTBax

Boibop Marepuasia W KOHCTPYKLHMH [JIsi COOCTBEHHOM
TrapHUTYPBI, TOATOTOBKA K COOpKE YyCTpoicTBa

C6opka coOCTBEHHOI TapHUTYPHI, BbIpE3aHHE HEOOXOIUMBIX
neranen

COopka cOOCTBEHHOW TapHUTYPHI, BbIpe3aHHWE HEOOXOAUMBIX
JeTaJIeH, TU3ailH yCTPOMCTBA

TecTupoBanue u 10paboTKa IPOTOTHUIA

PaGota ¢ kapToii TONH30BATEIHCKOTO OIBITA: BHISBICHUE
npobjieM, C  KOTOPbIMH  MOXHO  CTOJIKHYTbCS  MpHU
ucnonb30BaHnn VR. DOKyCHpOBKa HAa OTHOM U3 HUX

AHanM3 ¥ OLEHKa CYHIECTBYIOIIUX PELICHUH MpoOJIeMBbl.
Hudorpaduka no pemeHusm

['eneparnust wmedt nns permeHust dTUX mnpoOsmem. Onucanue
HECKOJIbKMX WJCH, JKCIpPEecC-3CKU3bl. MUHHU-TIPE3CHTANN
ujel 1 BBIOODP JYUIIUX B MPOPabOTKY

I/ISY‘{CHI/IC IIOHATHUA (IICPCIICKTHUBA», OKPYKHOCTHU B
IMNEPCIICKTUBE, ITPUXOBKHU, CBETOTCHHU, HaI[aI-OHICﬁ TCHH




W3yueHnne CBETOTEHU U MaNaroNIed TeHW Ha mpumepe Guryp.
[TocTpoenue ObicTpOro dckmu3a (GUTYpPHI B TEPCICKTHUBE,
nepenadya o0bEMa C TOMOIIBIO KapaHjamia. TexHuka
PUCOBAaHUS MapKepamu

OcBoeHre HaBBIKOB pabotel B [IO0  mis  TpEXMEPHOTO
npoektupoBanus (Ha  BeiOop —  Rhinoceros 3D,
AutodeskFusion 360)

3D-monenmpoBanue pazpadaTbIBA€MOr0 YCTPOHCTBA

@oropeanictuyHas  Buzyanusauus 3D-monenu.  Penpgep
(KeyShot, AutodeskVred)

[TonroroBka TpadUIecKUX MATEPHUATIOB LIS TPE3CHTALIMH
npoekta (¢orto, Buaeo, mHporpaduka). OCBOCHHNE HABBIKOB
BEPCTKU NPE3CHTAIMH

[IpencraBieHre MPOEKTOB MEpPEN APYTUMHU OOYYaIOUTMMHUCS.
[1yOnuuHas mpe3eHTalus U 3aluTa MPOeKTOB

Keiic 2. PazpabaTrsiBaem VR/AR-npuiio:xxeHus

BBomHas ~ MHTEpakTMBHAs  JIGKUUA 110 TEXHOJIOTMSAM
JOTIOJIJHEHHOW ¥ CMELIaHHOM PEANIbHOCTH

TectupoBanue CYLIECTBYIOIINX AR-nipusioxxeHui,
onpeereHNe NPUHIIUIIOB Pa0OThI TEXHOJIOTUU

BrIsBiieHHE TTPOOJIEMHOM CHUTyallud, B KOTOPOW MOMOTJIO OBl
VR/AR-npuioxeHue, HCIOJIb3Ys METOIbI TU3aliH-MbIIUICHHUS

AHann3 ¥ OLEHKa CYHIECTBYIOIIUX PELICHUH MpoOJIeMBbl.
'enepamust  coOcTBeHHBIX uaeil. PaspaGoTka cueHapus
MIPUIOKEHUS

Pa3zpaboTtka CIIeHApHs MPYIIOKEHUS: MEXaHUKa
B3aMMOJCHCTBYS, (PyHKIIMOHAN, TPUMEPHBIN BU UHTEpdeiica

MuHu-TIpe3eHTaluu Uaeh U uX JopaboTKa 0 0OpaTHOM CBS3U




[locnemoBarenpHOE  W3YYEHHE  BO3MOXKHOCTEH  Cpembl 2
paszpabotku VR/AR-nipunoxenuit

Pazpabotka VR/AR-mpunokeHus B  COOTBETCTBHH  CO 8
CILIEHapueM

COop o00OpaTHOW CBsI3W OT MOTCHIHMAJIBHBIX IOJIh30BaTEICH 2
MPUIOKEHUS

JlopaboTka TNpUIOKEHHs, Y4YUThIBas OOpaTHYIO  CBS3b 2
MOJIb30BATEIIS

BrisiBnenne kiroueBbix TpeOoBaHuii k paspabotke GUI — 2

rpaduyecKkux UHTEPPECOB MPUIOKEHUN

Pa3paboTka wHTEpdeiica TpUIOKEHHS — JU3aiiHA U 2
CTPYKTYPBI
[TonroroBka rpaduyecKux MaTEpHUaIoB IS MPE3CHTAINH 4

npoekta (doro, Bumeo, uHporpaduka). OCBOEHHE HABBIKOB
BEPCTKU IIpE3CHTALIUU

[IpeacTaBienre MPOEKTOB Mepen APYTUMHU OOYyYAIOIIMMUCS. 2
[1yOnuuHas mpe3eHTalus U 3aluTa MPOeKTOB

Bcero yacos 70

Coaep:xaHue TeM IPOrpaMMbl

Keiic 1. IIpoexkTtupyem naeajsbHoe VR-ycTpoicTBO

B pamkax mepBoro kefica (35 4) oOydarommecs: UCCASAYIOT CYIIECTBYIONINE
MOJIETHN YCTPONCTB BUPTYAIbHON pPeaJbHOCTH, BRISABIIAIOT KIIFOUEBHIE TApaMETPhI, a
3aT€M BBIMOJHAIOT MPOEKTHYIO 3aJadyy — KOHCTPYHpPYIOT cobctBeHHOe VR-
ycTpoiicTBo. OOyuarommuecss wucciaeayioT VR-konTposiepsl u  00001IaI0T
BO3MOYKHBIE MPHUHLUIBI YIOPAaBICHUS CHCTEMaMH BUPTYaJbHOH pealbHOCTH.
CpaBHMBAIOT pa3IMYyHbIC THUIMBlI YNPaBICHUS W JAENAlOT BBIBOABI O TOM, YTO
HEOOXO0MMO I «00OMaHay MO3ra U MOTPYKEHUS B APYTroi Mup.

OOyuaromuecss CMOTYT coOpaTh COOCTBEHHYI MoOfelb  VR-rapHUTYpBHI:
CIPOEKTUPOBATh, CMOJEIHUPOBaTh, BbIpe3aTh/pacnedarat Ha 3D-mpunTepe



HY)KHBIE 3JIEMEHTBHI, a 3aTéM MPOTECTUPOBATH CAMOCTOSITEIBHO pa3pabOTaHHOE
YCTPOMCTBO.

Keiic 2. PazpabarbiBaem VR/AR-nipusioxkenust

[Tocne QopmMupoBaHUS OCHOBHBIX MOHITHH BUPTYalbHOW peaIbHOCTH,
MOJIYYCHHUSI HAaBBIKOB paboTel ¢ VR-obGopymoBanmem B mepBoM kedice (35 u),
oOy4aronifecs: NepexosiT K paCCMOTPEHUIO MOHSATUHN JTIOMOJHEHHON U CMEIIaHHOM
peaabHOCTH, pa3OMpal0T HUX OCHOBHBIE OTJIMYUS OT BHUpTyalbHOW. Co3maroT
cobctBeHHOoe AR-mpunoxkenue (augmentedreality — momnosgHEHHAs] peaIbHOCTH),
oTpabaTbiBasi HaBBIKK Pa0OThI C HEOOXOIWMBIM B JaJbHEUIIIEM ITPOTrPaMMHBIM
oOecrieueHneM, HaBbIKU IU3alH-TIPOEKTUPOBAHUS U JU3aHH-aHATTUTHKY.
OOyuaromuecs Hay4yaTcst paboTaTh ¢ KpyIHEHIINMU PEro3UTOPUSIMU OECIIaTHBIX
TpEXMEPHBIX MOJeNIel, CMOTYT MUHUMAJIbHO aJalTUPOBATh MOENIH, UMEIOIIHECS
B CBOOOJHOM JIOCTYTI€, I1OJ] CBOM HYX/1bl. HaunmHaeTcst 3HaKOMCTBO CO CTPYKTYpO
uHTepdeiica mporpammsel 11 3D-MoaenupoBanus (0 yCMOTPEHUIO HACTABHUKA
— 3ds Max, Blender 3D, Maya), oCHOBHbIMH KOMaHJaMH. BBoOAsSTCS TOHSTHS
«TIOJIMTOHATTLHOCTE» M «TEKCTYPa.



Kanposble yc10Bus peaju3anuu nNporpaMmsl

TpeboBaHuUs K KaJIpOBBIM peECypcam:

® YKOMIIJIEKTOBAHHOCTh 00pa30BaTENLHOTO YUPEXKIEHUS
He1arOrMYeCKUMHU, PYKOBOJSAIIMMU U UHBIMU PaOOTHUKAMU;

® YypOBEHb KBaJU(UKALMU MEJArOTMYECKUX, PYKOBOIAIIUX M HHBIX
pabOTHHUKOB 00Pa30BaTENLHOTO YUPEKACHUS;

® HEenpepbIBHOCTh MPO(ECCHOHATBHOTO Pa3BUTHS MENAarOrMYECKUX |
PYKOBOASIIUX  paOOTHUKOB  OOpa3oBaTeIbHOIO  YUPEKICHHUS,

peaIn3yIoero OCHOBHYIO 00pa30BaTeIbHYI0 IPOrpamMmy.

Komnerenuuun neaarorundycCKoro pa6OTHI/IKa, peaiu3yromero OCHOBHYIO

o0pa3oBaTeNbHYI0 POTPaMMY:

® o0ecrneynBaTh YCJIOBUSA AJI YCIEHIHOW NEATEIbHOCTH, MO3UTHUBHOM
MOTHBAIINH, a TAK)KE CAMOMOTHBHUPOBAHUSIOO0YYAIOIITIXCS;

® OCYILIECTBISTh CAMOCTOSITENIbHBIA MOUCK W aHaiu3 HHGPOpMAIUHU C
MOMOUIbIO COBPEMEHHBIX HHPOPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTUH;

® BIIaJICHNEC MHCTPYMEHTAMU MPOCKTHOU JIeSATEIbHOCTH;

® yMcHHE OpPraHU30BbIBATH u COTIPOBOXAATh y4eOHO-
UCCIICIOBATENBCKYIO U TIPOCKTHYIO JIEATETHHOCTh 00yUYaIONINXCS;

® yMEHHE HHTEPIPETUPOBATH PE3YIbTAThl JOCTHKEHUH 00YJIarOIINXCS;

e 0a30BbI€ HaBBIKM pabOTBl B MporpaMmax i TPEXMEPHOTO
moaenupoBanus (3ds Max, Blender 3D, Maya u ap.);

e 0a30BbIC HABBIKM PabOTHI B MPOTPaMMHBIX Cpeflax Mo pa3padoTKe
IIPUJIOKEHUM C BUPTYaJbHOM U  JIONOJHEHHOM PEaJbHOCTBIO

(Unity3D, UnrealEngine u ap.).



MartepuajJbHO-TeXHHYECKHE YCI0BHUS pPeajn3alii NPorpaMmmbl
AnmnapaTHoe ¥ TeXHU4YeCKoe o0ecrevyeHue:

— Pabouee mecTo oOyuatomerocs:
HOYTOYK: TPOM3BOJUTEILHOCTH Mpolieccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
equHUI; 00BEM omepaTuBHOW mamsitu: He MeHee 4 ['06; 00béM
Hakonutenss SSD/eMMC: e menee 128 I'6 (MM COOTBETCTBYIOIIMI
M0 XapaKTEPUCTHKAM TIEPCOHAIBHBIM KOMITBIOTEp C MOHHUTOPOM,
KJIaBUATYPOU 1 KOJIOHKAMH);
MBIIIIb.

— Pabouee MecTo HacTaBHHKA:!
HOoyTOYK: mporeccop IntelCore 15-4590/AMD FX 8350 —
aHanormyHaa wunu ©Gonee HoBasi MoAenb, rpadouyeckmi
npoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHanormyHasa unu bonee HoBasi MoAesNb, OOBbLEM OonepaTuBHOM
namsaTn: He meHee 4 6, Buageosbixogq HDMI 1.4, DisplayPort
1.2 wnn 6Gonee HoBass Mofernb (WiM COOTBETCTBYIOIIUN IO
XapaKTEPUCTHKAM  TEPCOHAIBHBIM  KOMIIBIOTEp C  MOHHUTOPOM,
KJIABUATYPOH U KOJIOHKAMH);
nuiem BupTyasbHOU peanbHocTd HTC Vive nmm ViveProFullKit — 1
IIIT.;
JMYHbIE MOOMJIbHBIE YCTPONCTBA OOyUYaIOIUXCS W/MIIUM HACTaBHHKA C
orepaloHHoi cucremoit Android;
NPE3eHTAMOHHOE 00OPYIOBAaHUE C BO3MOXKHOCTBIO MOIKIIOYCHUS K
KOMITBIOTEPY — | KOMILUIEKT;
baumuapt C KOMIUTIEKTOM JMCTOB/MapKepHast J0CKa,
COOTBETCTBYIOIINN HAOOP MUCHMEHHBIX PUHAICKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.



MaTepunanbHO-TeXHHYECKHE YCJIOBUS peaaTu3alii NporpaMMbl
AnmnapaTHoe ¥ TeXHU4YeCKoe o0ecnevyeHue:

— Pabouee mecTo oOyuaromerocs:
HOYTOYK: IPOU3BOJUTEIBLHOCTH mpoleccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): He menee 2000
eauHull, Oo0BEM olepaTuBHON TmaMmsaTu: He MeHee 4 [0; 00bEM
Hakonuteass SSD/eMMC: ne menee 128 I'6 (MM COOTBETCTBYIOIIMI
M0 XapaKTEPUCTHKAM TIEPCOHAIBHBIM KOMITBIOTEp C MOHHUTOPOM,
KJIABUATYPOU U KOJIOHKAMHU );
MBIIIIb.

— Pabouee MecTo HacTaBHUKA:!
HOoyTOYK: mporeccop IntelCore 15-4590/AMD FX 8350 —
aHanormyHaa wunu ©Gonee HoBasi MoAenb, rpadouyeckmi
npoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHanormyHasa unu bonee HoBasi ModesNb, OObLEM onepaTuBHOM
namaTn: He meHee 4 6, sugeosbixoq HDMI 1.4, DisplayPort
1.2 wnn 6Gonee HoBas Moeflb (WM COOTBETCTBYIOIIHM 1O
XapaKTEPUCTHKAM TEPCOHAIbHBIM  KOMIIBIOTEp C  MOHHUTOPOM,
KJIABHATYPOU U KOJIOHKaMHU );
nuieMm BupTyanbHOU peanbHocTd HTC Vive nmm ViveProFullKit — 1
IIT.;
JMYHbIE MOOMJIbHBIE YCTPONCTBA OOYUYaIOIUXCS W/MIUM HACTaBHHKA C
omneparmoHHo# cucremoit Android;
Ipe3eHTAMOHHOE 000PY/I0BaHUE C BO3MOKHOCTHIO MOJKIIIOUEHUS K
KOMITBIOTEPY — | KOMILIEKT;
baunuapt C KOMILJIEKTOM JUCTOB/MapKepHas JI0CKa,
COOTBETCTBYIOIIMN HAOOP MUCbMEHHBIX MPUHAIEKHOCTEH — 1 1IT.;

enuHas cetb Wi-Fi.



IIporpammHoe obecnieueHue:

— o¢ucHOe MPorpaMMHOE 00ECIIeUeHNE;

— MporpaMMHOE oOOecrnedyeHue sl TPEXMEPHOTO MOAEIUPOBAHUS
(AutodeskFusion 360; Autodesk 3ds Max/Blender 3D/Maya);

— TMporpaMMHas cpeaa Juisl pa3pabOTKU MPHIOKEHUN ¢ BUPTYyalIbHOU U
nonosiHeHHOU peanbHOCThIO (Unity 3D/UnrealEngine);

— rpaduueckuii pe1akTop Ha BEIOOP HaCTaBHUKA.

PacxonHbie MaTepuabl:

Oymara A4 s puCOBaHMS U pacrieyaTku — MUHUMYM | yrmakoBka 200 1UCTOB;
Oymara A3 1711 pUCOBAaHMSI — MUHUMYM M0 3 JINCTA Ha OJIHOTO 00YyYarolerocs;
HA0OP MPOCTHIX KapaHAAIIEH — 0 KOJIMYECTBY 00yUaOIIUXCs;

HA0Op YEPHBIX HIAPUKOBBIX PYYEK — MO KOJIMUECTBY 00YUAIOIINXCS;

kieut [IBA — 2 mit.;

KJIeH-KapaHJa — [0 KOJUYECTBY 00YYarOIIUXCS;

CKOTY IIPO3pavyHbIi/MaTOBBIA — 2 IIT.;

CKOTY JIBYCTOPOHHUN — 2 IIIT.;

KapToH/ToPpokapToH st MaketupoBanust — 1200*800 MM, Mo 0JHOMY JUCTY Ha
JIBYX 00yYaromuxcs;

HOK MAKETHBIM — 10 KOJIMYECTBY 00YyYarOIUXCs;

JIE3BUS JIJIS HOXKa CMEHHBIE 18 MM — 2 mT.;

HOXKHMIIBI — [0 KOJIMYECTBY OOYYAIOIINXCS;

KOBPHK JJIs1 PE3KU KapTOHA — IO KOJIMUYECTBY 00YUarOIINXCS;

JIUH3BI 25 MM Uid 34 MM — KOMIUIEKT, 10 KOJUYECTBY 00YUaIOIINXCS;

nonosiHnTelIbHO — PLA-mmactuk 1,75 REC HeCcKOJIBKUX IIBETOB.



IIepeyenb pekoMeHyeMBbIX HCTOYHUKOB
1. Anpuan loneccu. Kak crate qu3aitHepom, HE POJAB AYILY AbSBOIY /
[Tutep.
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3. Maiikn xanna. Coxru cBo€ noprdomuo! To, uemy He yyaT B

nu3aiftHepckux mikoiax / [Turep.

4. ®un Knusep. Yemy Bac He HayuaT B nu3aitH-mkosie / Punon Kiaccuk.
5. BjarkiHallgrimsson. 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.
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Design) / Paperback, 2012.

9. KoosEissen, RoselienSteur. 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).
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13.  Rob Thompson, Martin Thompson. Sustainable Materials, Processes and
Production (The Manufacturing Guides).

14.  Susan Weinschenk. 100 Things Every Designer Needs to Know About
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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.ru/.

25. VRBE.ru.

26.  http://www.vrability.ru/.

27.  https://hightech.fm/.
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28.  http://www.vrfavs.com/.
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31.  http://www.notcot.org/.

32.  http://mocoloco.com/.
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m_meta[]=design%7Ctyped&term_meta[]=sketching%7Ctyped.
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