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MNOACHUTEJIBbHAS 3AIINCKA

AKTYaJIbHOCTB: BHPTyajbHasi U JOIOJIHEHHAs pPEaJIbHOCTH — OCOOBIE
TEXHOJIOIMYECKUE HANpPaBJICHUS, TECHO CBSI3aHHBIE C JIPYTMMH. DTH TEXHOJIOTMU
BKJIFOUEHBl B CIIUCOK  KJIIOYEBBIX M OKA3bIBAIOT  CYIIECTBEHHOE  BIIMSIHHE
Ha pa3BUTHE pbIHKOB. IIpakThuecku s KaXxao0d MEePCHEKTUBHOW MO3ULIMU
Oyay1iero kpaitHe noje3Hbl OyAyT 3HaHUs U3 o0nactu 3D-MonenrpoBaHusi, OCHOB
IPOrpaMMHUPOBAHHUS, KOMIBIOTEPHOI'O 3pEHUS U T. 11

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

B Xoge mnpakTHYECKMX 3aHATHM 1O MporpaMme BBOJHOIO MOJIYJIS
oOydJaroruecss TO3HAKOMATCS C BHUPTYaJTbHOH, JIOMOJIHEHHOW M CMEIIaHHON
pPEAIbHOCTSIMH, TIOWUMYT WX OCOOEHHOCTH M BO3MOXXHOCTH, BBISIBAT BO3MOKHBIC
CHocoObl MPUMEHEHMS], @ TAKXKE ONpPEAEAT HauboJjiee UHTEPECHbIE HaIpaBJICHUS
JUIs  JalbHEWIIero yriayOneHus, NapajuleJbHO pa3BHUBas HABBIKM JIM3aiiH-
MBILUICHUS], AU3aiH-aHAIu3a U CIOCOOHOCTh CO3/1aBaTh HOBOE M BOCTPEOOBAaHHOE.

CuHepruss METOJOB M TEXHOJOTWH, HCIIOIB3YEMBIX B HAlPaBICHUU
«Pa3paboTka NPUIOKEHUH BHUPTYaJbHOM U JOIMOJHEHHOM peaJbHOCTH», AacT
oOyJaroneMycsl yHUKaJlbHbIE METallpeIMETHbIE KOMIIETEHLUH, KOTOpblE OYIyT
1oJIe3Hbl B c(epe MPOEKTUPOBAHMS, MOJEIUPOBAHUS OOBEKTOB U IPOIIECCOB,
pa3pabOTKU NPHUIIOKEHUH U JIp.

[Iporpamma 1aéT HEOOXOAMMBIE KOMIETEHUMH IS  JaJbHEHIIero
yrayOJE€HHOTO OCBOEHHMS TM3AHEPCKUX HABBIKOB U METOJMK MPOEKTHPOBAHUS.
OCHOBHBIMM  HAIIPAaBJIICHUSIMH B M3YYEHUHU TEXHOJOTMM BHUPTYaJIbHOW U
JOTIOJTHEHHOM peanbHOCTH, C KOTOPHIMH MO3HAKOMSTCS OOydarolHecs: B paMKax
MOAYJISl, CTAHYT HayaJlbHbIE€ 3HAHUSA O Pa3pabOTKE MPUIIOKEHUM ISl pa3IMyHBIX
YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO  3peHHsi, 0Oa3oBble moHATHS 3D-
MOJIEJIMPOBAHUS.

Yepes 3HAKOMCTBO C TEXHOJIOTUSIMU CO3/aHUS COOCTBEHHBIX YCTPOMCTB U
pa3paboTKu MPUIIOKEHNUN OyTyT pa3BUBAThCS UCCIIEOBATENIbCKUE, HHKEHEPHBIE U
IIPOEKTHBIE KOMIIETEHIINH.

OcBoeHHME 3TUX TEXHOJIOTUH MOJpa3yMeBaeT MOJy4YeHHE psAga 0a30BBIX
KOMIETEHIIUM, BIIAJCHHUE KOTOPHIMH KPUTHYECKHM HEOOXOAMMO  JII0OOMY
CHEUHUATUCTY Ha KOHKYPEHTHOM pbiHKe Tpyaa B STEAM-npodeccusix.

Hear mnporpammel: ¢GopMupoBaHue yHUKanbHbIX Hard- u  Soft-
KoMIleTeHIud no pabore ¢ VR/AR-texHonorusiMu uepe3 HCHOJIb30BaHHME Keiic-
TEXHOJIOTUH.

3ajaum nporpamMmaoi:

Oobyuarowue:

— O00BsicHUTHL  0a3zoBble MOHATUS Chepbl  pa3pabOTKU  MPUIIOKCHHMA
BUPTYyaJIbHOW U JIOMIOJIHEHHOW pEeajbHOCTH: KIFOUEBBbIE OCOOCHHOCTH
TEXHOJIOTUA W WX pa3Iuyusi Mexay coOol, maHopamHoOe (POTO M BHUJCO,
TPEKUHT  pealbHBIX  OOBEKTOB, uHTepdeic,  MOIUTOHAIBHOE
MOJICJINPOBAHUE;




chopMUPOBAaTh  HABBIKM  BBIMIOJIHEHUS  TEXHOJOTMYECKOW  IEMOYKU
pa3pabOTKU NMPUIIOKEHUN 111 MOOUJIBHBIX YCTPOMCTB M/WIIN NEPCOHATIBHBIX
KOMIIBIOTEPOB € UCIOJIb30BAHUEM CHELIUATIBHBIX IPOTPAMMHBIX CpEZ;
copMupoBaTh 0a30Bble HaBBIKM pabOTHl B Iporpammax ajisi pa3paboTKu
IPUIIOKEHUH C BUPTYaJIbHOM U JOTIOJTHEHHOH peanbHOCTBIO;

copMupoBaTh 0a30Bble HaBBIKM pabOTHI B IIporpaMMmax Jjisi TPEXMEPHOTO
MOJIETTUPOBAHUS;

HAay4YUTh  HCIOJb30BaTh W  aJaNTUPOBaThb  TPEXMEPHBIE  MOJEIIH,
HaXOJAIIMECS B OTKPBITOM JOCTYIE, IS 3a/1a4 Kenca;

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

NPUBUTH HABBIKH MPOEKTHON JESATEIBHOCTH, B TOM YHCIE MCIOJIb30BAHUE
WHCTPYMEHTOB IIJIAHUPOBAHHUS.

Paszeusarwwue:

HA TPOTSDKEHMM  BceX 3aHATHid  QopmupoBaTh  4K-koMmIeTeHIIUU
(KpUTHYECKOE MBIIUICHUE, KPEaTUBHOE MBIIUICHUE, KOMMYHHUKAIUS,
KOOTIeparlus);

CH0COOCTBOBATh PACUIMPEHUIO CIIOBAPHOTO 3a11aca;

CIIOCOOCTBOBATh Pa3BUTHIO MAMATU, BHUMAHHUSA, TEXHUUYECKOTO MBIILJICHUS,
M300peTaTeNbHOCTH;

CI0COOCTBOBATH PA3BUTHIO AITOPUTMHUECKOTO MBIIIUICHHUS;

crioco0CTBOBATh (POPMHUPOBAHUIO UHTEPECA K TEXHUUYECKUM 3HAHUSIM;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO YMEHUS MPAKTHYECKOrO MPUMEHEHHS
MOJy4YCHHBIX 3HAHUN;

copmupoBath ymeHue (hopMmynHpoBaTh, apryMEHTHPOBATh M OTCTAWBAThH
CBOE MHCHHUE;

chopMHpOBaTH  yMEHHE  BBICTYNATh  MyOJUYHO C  JIOKJIAJaMH,
NpEe3eHTALNUIMH U T. II.

Bocnumamenvuvie:

BOCIIMTBIBaTh AKKYPAaTHOCTh W JUCHUIIMHUPOBAHHOCTH IPHU BBHINOJIHEHUN
paboTHI;

Croco0CTBOBaTh (POPMUPOBAHUIO TTOJIOKHUTEIILHOW MOTHUBAIIMM K TPYIOBOM
JESITETbHOCTH;

crioco0CTBOBaTh ()OPMHUPOBAHUIO OIMBITA COBMECTHOTO M WHIUBHUIYaJIbHOTO
TBOPUYECTBA MPH BHIITOTHEHUN KOMaHIHbBIX 33a/1aHUN;

BOCIIUTHIBATh TPYJOIIO0ME, YBAXKEHUE K TPYILY;

dhopMUpOBaTh YyBCTBO KOJJIEKTUBU3MA U B3aUMOIIOMOIIIH;

BOCHUTHIBATh UYYBCTBO MNATPUOTH3Ma, TPAXKJAHCTBEHHOCTH, TOPJIOCTH 3a
noctkenus oreuectseHHor U T-orpacnu.

I[Inanupyemble pe3yabTaThl

JINYHOCTHBIE pe3yabTarThbl:



KPUTHYECKOE OTHOIIEHWE K UWHpOpMaUUd U HU30MPATENbHOCTh €€
BOCTIPHSITHS;

OCMBICJICHHE MOTUBOB CBOMX JCWCTBUI MPH BBHITIOJHEHUH 33/1aHUM;
pa3BuTHE JHOOO3HATENFHOCTH, COOOPA3UTENBHOCTH TPU  BBIMOJIHEHUH
pa3Ho00pa3HbIX 3aJaHHi TPOOIEMHOTO M IBPUCTUUECKOTO XapaKTepa;
pa3BUTHE BHUMATEIbHOCTH, HACTOMYHUBOCTH, LIEICYCTPEMIIEHHOCTH, YMEHHUS
IPEO010JIeBaTh TPYIHOCTH;

pasBUTHE CaMOCTOSITENTbHOCTU CYXICHHIA, HE3aBHCUMOCTH u
HECTaH/IAPTHOCTH MBIILICHUS;

OCBOGHHE COLMANBHBIX HOPM, IMpaBWJI TOBEAEHUS, pojied u ¢dopMm
COLIMAJIbHOM KU3HU B IPYIINAX U COOOIIECTBAX;

dbopMupoBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOINEHUU U
COTPYAHUYECTBE C IPYTUMHU 00YYarOIIUMUCS.

MeTanpeaMeTHblIe pe3yJibTAThI:
Pecynamusnvie ynusepcanvubie yuebHwvle deticmsausi:

yYMEHHE IPUHUMATh U COXPAHATH yUEOHYIO 3a/1auy;

YMEHHME IJIaHUPOBaTh IIOCJIEAOBATENbHOCTh IIArOB  alrOpUTMA IS
JOCTUKEHUS LIEIIH;

YMEHHME CTaBUTh LEJb (CO3JaHHE TBOPUYECKOH paboThl), IJIAHUPOBATH
JOCTUKEHHUE STOU LIENH;

YMEHHE OCYIIECTBIIATh UTOTOBBIN 1 TOMIATOBBIM KOHTPOJIb MO Pe3yibTary;
CIIOCOOHOCTh aJI€KBAaTHO BOCIPUHUMATh OIICHKY HACTaBHMKA W JPYTHX
oOyyJarommxcs;

YMEHHE pa3inyaTh Coco0 U pe3yabTar JeHCTBUS;

YMEHHE BHOCUTh KOPPEKTHBBI B JCHCTBHS B Cllydae pPaCXOXKICHHUS
pe3ynpTaTa pelIeHUs 3aJayd Ha OCHOBE €€ OIEHKM W ydéra Xapakrepa
CJIIeJITAaHHBIX OIINOOK;

YMEHHE B COTPYIHUYECTBE CTAaBUTh HOBbIE yUueOHbIE 3a/]auu;

CHOCOOHOCTh MPOSIBISATH [MO3HABATEIbHYIO HMHHUIMATHBY B y4yeOHOM
COTPYIHHYECTBE;

YMEHHE OCBaMBaTh CHOCOOBI pElIeHUs MPOOJIEeM TBOPUECKOIO XapakTepa B
KU3HEHHBIX CUTYyaIUsX;

YMEHHE OLIEHUBATh MOJYyYaAIOLIUICS TBOPYECKUI MPOAYKT U COOTHOCUTH €T0
C W3HAUYaJIbHBIM 3aMBICIIOM, BBIMOJHATH MO HEOOXOIMMOCTH KOPPEKIIHUU
a100 MPOyKTa, IUOO0 3aMbICIa.

Ilo3nasamenvrole VHUBEPCAIIbHbIE VLl€6Hbl€ oelicmeusi.

YMEHUE  OCYLIECTBIATh MOUCK HWHGOpPMAIMM B  HWHAUBUAYAJIbHBIX
MH(OPMAIIMOHHBIX apXuBax oOOydJaromerocs, HHPOPMALMOHHON cpefe
00pa3oBaTeIbHOTO yUpexKICHUS, benepalbHbIX XpaHWIUIIAX
nH(OPMAITMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB;

YMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA Uil PpEIIEHUs KOMMYHUKATHBHBIX, IIO3HABATEIBHBIX U
TBOPUYECKUX 3a/a4;

YMEHHE OPUEHTUPOBATHCS B Pa3HOOOpA3UU CIIOCOOOB pellieHus 3a/ay;



YMEHUE OCYIIECTBIISITh aHAN3 OOBEKTOB C BBIICICHUEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX MPU3HAKOB;

YMEHHE MTPOBOJUTH CPaBHEHHE, KIIACCU(UKAILIUIO 110 33JaHHBIM KPUTEPHUSIM;
YMEHHE CTPOUTH JIOTHYECKHE pacCyXACHHS B (GOpMe CBS3H TPOCTHIX
CYXJIeHUI 00 00BEKTE;

YMEHHE YCTaHABIMBATh aHAJIOTHH, IPUYUHHO-CJICICTBEHHBIC CBSI3H;

YMEHHE MOJCIIMPOBaTh, MPEOOPa30BhIBATh OOBEKT U3 YYBCTBEHHOU (OPMBI
B MOJENIb, TJAC BBIICICHBI CYIICCTBEHHBIE XapaKTCPUCTUKH OOBEKTa
(mpocTpancTBEeHHO-TpaduIecKas Uil 3HAKOBO-CUMBOJINICCKAs);

YMEHUE CHHTE3UPOBATh, COCTABIATH IIEJIO€ W3 4YacTed, B TOM YHCIIE
CaMOCTOATENLHO  JOCTpaWBaTh  C  BOCIOJHEHHWEM  HEJIOCTAIOIINX
KOMITOHEHTOB.

KOMMVHuKamugHble VHUeBeEpCcajibHvle V'{€6Hbl€ deticmeus.

YMEHHE apryMEHTHUpPOBaTh CBOIO TOUKY 3pEHHUS Ha BBIOOpD OCHOBaHUUN U
KPUTEpUEB NPU BBIIEICHUM NPU3HAKOB, CPABHEHMM U KiIacCU(UKALUU
00BEKTOB;

YMEHHE BBICITYIINBATh COOECETHUKA U BECTH JIUAJIOT;

CHOCOOHOCTh MPU3HABATh BO3MOKHOCTH CYIIECTBOBAHUS Pa3IMUHBIX TOUEK
3pEHUs U ITPaBO KaXJA0r0 UMETh CBOIO;

YMEHHE IUIAHUPOBATh Y4EOHOE COTPYIHUYECTBO C HACTABHUKOM U JIPYTUMHU
OOyYaIOIIMMUCS: ONpPENeNsATh Uead, (YHKUUA YYACTHUKOB, CIIOCOOBI
B3aMMO/JICHCTBUS,

YMEHUE  OCYLIECTBISATh  IMOCTAaHOBKY  BOIPOCOB:  WHULMATHUBHOE
COTPYIHHYECTBO B MTOUCKE U cOOpe MHPOpMALIHH;

yMEHUE paspeniaTb KOH(DJIMKTHI: BBISIBICHUE, WACHTHU(PUKALMS TPOOIEMBI,
MOMCK W OIIEHKa aJbTEPHATHBHBIX CHOCOOOB pa3pelieHHus] KOH(IMKTA,
IIPUHATHUE PELIECHUS U €r0 pean3anus;

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

BJIJICHUE MOHOJIOTUYECKON U TUAIOTHYECKON (popmMaMu peuwu.

IIpeamMeTHbIe pe3yabTaThI:
B pesynbTaTe ocBOo€HUS MPOTPaMMBbI 00yUaIOIIHECs TOTKHbI
3HAMb:

KJIFOUEBbIE OCOOEHHOCTH TEXHOJIOTMM BHUPTYyaJIbHOW U JIONOJIHEHHOM
peaIbHOCTH;
OPUHIUOBL  paOOThl NPWIOKEHUH € BUPTYaJIbHOM UM JIONOJIHEHHOM
PEanbHOCTHIO;

nepeyeHb COBPEMEHHBIX YCTPOMCTB, UCIOJIB3YEMbIX ISl pabOThl C
TEXHOJIOTUSIMU, U UX MPEIHA3HAUEHNUE;

OCHOBHOM (DYHKIIMOHAJ MPOTPaMM JIJIsi TPEXMEPHOTO MOJICTUPOBAHMS;
OPUHITUIIBI U CIOCOOBI  pa3pabOTKW TMPUIIOKEHUA C BUPTYAITbHOU U
JIOTIOJITHEHHOM PEAIbHOCTHIO;

OCHOBHOM (DYHKITMOHAJI TPOTPAMMHBIX Cpe ISl pa3pad0TKH MPUIIOKEHHH C
BUPTYAJIBHOM U JTOITOJTHEHHOMN PEAIbHOCTHIO;



— 0COOEHHOCTH pa3paboTKu rpaduueckux HHTepEncoB.
Memby:

— HaCTpaMBaTh U 3aIlyCKaTh IIJIEM BUPTYaJIbHOMN pealbHOCTH;

— YCTaHAaBJIMBATh U TECTUPOBATH NIPUIOKEHUS BUPTYaIbHOU PEAIbHOCTH;

— CaMOCTOSTENBHO COOMPATh OUKHU BUPTYaJIbHOU PEAIbHOCTH;

— (opmynupoBaTh 3ajady Ha IPOEKTHUPOBAHME HCXOAS W3 BBISBICHHON
poOJIeMBI;

— YMETb MOJIb30BATHCA PA3IMYHBIMH METOJAMU T€HEPALUU UIEH;

— BBINOJHATh NPUMHUTHUBHBIE OINEpAalMd B MPOTpaMMax sl TPEXMEPHOIO
MO/IEJIMPOBAHMUS;

— BBINOJHATH NPUMUTUBHBIE OINEpallid B MPOrpaMMHBIX cpeaax s
pa3paboTKu NPUIIOKEHUH ¢ BUPTYaIbHOU U JOMOJHEHHON PeabHOCThIO;

— KOMIWIMPOBaTh NPWIOKEHUE I  MOOWJIBHBIX  YCTPOMCTB  WJIH
IIEPCOHAIBHBIX KOMIIBIOTEPOB M  pa3Mellarb €ro s CKauYWBaHUS
II0JIB30BATEISIMU;

— paspabateiBaTh rpaduueckuit unrepdeiic (UX/UI);

— pa3pabaTbhiBaTh BC€ HEOOXOIUMBIE IpaduyecKkue M BHUAEOMATEpUaNbl s
IIPE3EHTALUN [TPOCKTA;

— MPEICTaBIATH CBOM IPOEKT.

e1ademn.

— OCHOBHOM TEpMHUHOJIOTHEH B O00JIACTH TEXHOJOTMWA BUPTYaJbHOU H
JOTIOJITHEHHOM pEaIbHOCTH;

— 0a30BBIMH HaBBIKAMU TPEXMEPHOTO MOJIETUPOBAHHS;

— 0a30BbIMH HaBbIKAMHU pa3pabOTKU MPUIIOKEHHH C BHPTYyaJIbHOW H
JOTIOJITHEHHOM pEAIbHOCTHIO;

— 3HAaHUSAMHU 10 TOpPUHIMOAM pabdoTbl U  OCOOEHHOCTSIM  YCTPOMCTB
BUPTYAJIBHOM U JIOITIOJTHEHHOU PEAIbHOCTH.

®opMblI NOIBEACHNSI UTOTOB peain3annu 001eodpa3oBareIbHOM
NMPOrpaMMblI

[TogBeneHre UTOTOB PEaTU3yeTCs B paMKax 3alllUThl PE3YJIbTaTOB BHITIOJHEHUS

Keiica 1 u Keiica 2.
MopMbI 1eMOHCTPALIUM Pe3yJIbTATOB 00y4YeHUsI

[IpencraBienre pe3yJbTaToOB O0pa30BAaTEIBLHOM NESATEIHHOCTH MPOUIET B
dbopme nmyOIuyHON MpPE3eHTAIMU PEIICHU KeHCOB KOMaHAaMHU M MOCIETYIOUUX
OTBETOB BBICTYIAIOIIUX HA BOMPOCHI HACTABHUKA U APYTUX KOMaH]I.

®opMblI IMATHOCTUKH Pe3yJIbTATOB 00yUeHUs
becena, TectupoBaHue, onpoc.

COIEPKAHHUE MPOTI'PAMMBI KYPCA
[Iporpamma mnpeamnonaraeT MNOCTENEHHOE pPAaCIIMPEHUE 3HAHUM H  HX
yrayOneHue, a Takke NpHOOpeTeHHe yMEHUHW B 00JacTH MPOCKTUPOBAHMS,
KOHCTPYUPOBAHUS U U3TOTOBIICHUS TBOPYECKOTO MPOAYKTA.
B ocHoBe o00pa3oBaTenbHOrO TmTpoIecca JEKHT TMPOSKTHBIA MOAXO.
OcHoBHas (opma MOJAYM TEOPUH — HHTEPAKTUBHBIC JIEKIIMM W IIOIIArOBHIE



Mactep-kiaccel B rpynnax g0 10-15 4enosek. Ilpaktuueckue 3amaHus
TUTAHUPYETCS BBIMOJHTH KaK MHIMBUYAIbHO U B Mapax, Tak U B MaJIbIX PYIIax.
3aHATUS TPOBOASTCS B BHjE Oecel, CEMUHAPOB, JIEKUMW: JUISI HArJISIAHOCTH
M0/IaBaEMOT0 MaTepuala UCHOJb3YeTCSd Pa3IN4HbId MYJIbTUMEIUUHBIA MaTepHral
— Mpe3eHTAIH, BUACOPOJIUKH, IPUIOKEHUS TIP.
Conep:kanue TeM NPOrpaMMbl

Keiic 1. IIpoexkTupyem naeajibHoe VR-ycTpoiicTBO

B pamkax mepBoro keiica (34 4) oOyuaromuecst UCCIEAYIOT CYIIECTBYIONTNE
MOJIEIN YCTPONCTB BUPTYAIbHOM peaibHOCTH, BBISBIISIOT KIIFOUEBbIE TapaMeTphI, a
3aT€M BBINOJIHAIOT MPOEKTHYIO 3aJauy — KOHCTPYUpPYIOT cobcTBeHHOoe VR-
ycTpoiicTBo. OOywaromuecss ucciaeayioT VR-koHTpoisiepsl u  00001IaI0T
BO3MOXKHBIC TPUHITUIIEI YIPABICHUS CHCTEMaMH BHUPTYaJIbHOW pPEaNbHOCTH.
CpaBHUBAIOT pa3IWYHBIC THUMBI YMPABICHUS M JCNAIOT BBIBOABI O TOM, HYTO
HE00X0IUMO ISl «0OMaHa» MO3ra U TIOTPYXKEHUS B IPYTo MHUP.
OOyuaromuecss CMOTYT coOpathb COOCTBEHHYHO MoJenb  VR-rapHUTypsI:
CIIPOCKTUPOBATh, CMOJCIUPOBATh, BbIpe3aTh/pacnedaratb Ha 3D-npunHTepe
HY)KHBI€ JJIEMEHTBI, a 3aTeéM MPOTECTUPOBATh CAMOCTOSTENILHO pa3padOTaHHOE
YCTPOMCTBO.
Keiic 2. PazpabarbiBaem VR/AR-npuioxennst

[Tocne dopmupoBaHHs OCHOBHBIX TOHSTHI BHUPTYyaJIbHOM pPEaNbHOCTH,
MOJIyYeHUs] HaBBIKOB paboThl ¢ VR-00opynoBanuem B mepBoMm kedice (34 u),
00yyJaroNrecs: NePexosiT K paCCMOTPEHUIO MOHSITUHN JIOMOJTHEHHON U CMEIIaHHON
pEabHOCTH, pPa30MpalOT WX OCHOBHBIC OTIWMYMS OT BUpPTyasnbHOH. Co3maroT
cooctBeHHoe AR-npunoxkenue (augmented reality — ponojgHeHHas] peabHOCTH),
oTpabaThiBasi HABBIKM pPA0OTHl C HEOOXOAMMBIM B JAJIbHEUILIEM MPOrPaMMHBIM
obecrieueHreM, HaBBIKH TU3AMH-TIPOSKTUPOBAHUS U AU3alH-aHATUTHKHY.
OOyuaroiuecs Haydarcs paboTaTh ¢ KPYMHEHIIIMMHU PEMO3UTOPUSIMHU OECIIIIaTHBIX
TPEXMEPHBIX MOJIENEH, CMOTYT MUHUMAJIBHO aJalTUPOBATh MOJIETH, UMEIOIINECS
B CBOOOJTHOM JIOCTYIIE, IO CBOM HYXk/1bl. HaunHaeTcss 3HaKOMCTBO CO CTPYKTYpOM
uHTepdeiica mporpammel 11 3D-MoaenupoBanust (M0 yCMOTPEHUIO HACTaBHUKA
— 3ds Max, Blender 3D, Maya), ocHOBHBIMH KOMaHJaMu. BBoasTCS MOHSATHA
«TOJUTOHATILHOCTBY U «TEKCTypay.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Bcero
n/n Pa3znesnbl mporpaMMbl yueOHOIo Kypca 4acoB

1| Keiic 1.
IIpoexTupyem uaeajabHoe VR-ycTpoucTBO

1.1 | 3sakomctBOo. TexuHumka Oe30macHOCTH. BBOOHOE 3aHATHE 1
(«Co3znaBait MUPBI»)




1.2

BBenenne B TEXHOJNOTMM BHUPTYaJbHOW W JONOJHEHHOU
peanbHOCTH

1.3

3HakOMCTBO ¢ VR-T€XHOJOTHSIMU HAa MHTEPAKTUBHON BBOJHOMU
JICKIIUA

1.4

TecTupoBanue yCTpOICTBA, YCTaHOBKA MPUJIOKECHUM, aHAIIU3
MPUHIMIOB paOOThI, BBISIBIICHUE KITIOUEBBIX XapaKTEPUCTUK

1.5

BoisBienne  npuHIMIOB — pabOThl  IJIeMa  BUPTYaJIbHOMU
peatbHOCTH, MOUCK, aHATIU3 U CTPYKTYypUpOBaHUE MH(DOpMAIUU
o apyrux VR-ycrporictBax

1.6

Boibop Marepuasia W KOHCTPYKIMH JUIsi  COOCTBEHHOM
TapHUTYPBI, TOJITOTOBKA K COOpKE YCTpOMCTBa

1.7

COopka COOCTBEHHOW TapHHUTYpPHI, BBIpE3aHHE HEOOXOIUMBIX
neTajen

1.8

COopka COOCTBEHHOW TapHUTYpPHI, BbIpE3aHUE HEOOXOAUMBIX
JeTaJIeH, TU3ailH yCTPOMCTBA

1.9

TecTtupoBanue u 10pabOTKa MPOTOTUIIA

1.10

PaGota c kapToli MOJIB30BATEILCKOTO OIbITA: BBISIBICHHE
po0JIeM, C KOTOPBIMH MOYKHO CTOJIKHYTBCS ITPU UCIIOJIb30BAHUU
VR. ®oxycupoBka Ha OJJTHOM U3 HUX

1.11

AHanu3 W OLEHKa CYIIECTBYIOIIUX PpEIIEHUH MpoOJIeMBI.
Nudorpaduka no pemeHusam

1.12

I'enepauust waedl 1is pemieHuss 3Tux mnpoOneMm. OmnucaHue
HECKOJBKUX HJEH, IKCIPECC-ICKU3bl. MUHHU-TIPE3CHTALIUMN UJIEU
Y BBIOOD JIYYILIUX B TPOPAOOTKY

1.13

N3ydyeHne  MOHATUS  «IEPCIEKTUBA»,  OKPY)KHOCTH B
MEPCIEKTUBE, IITPUXOBKHU, CBETOTCHH, MAJIAI0IIEH TEHU

1.14

N3yuenne cBETOTEHW U TaAarolieil TeHW Ha mpumepe ¢Guryp.
[TocTtpoenue ObICTpOro dCKHM3a (QUTYpPHI B TEPCICKTHUBE,
nepeaada o0bEMa ¢ MOMOIIBIO KapaHjamia. TexXHUKa pUCOBaHMUS
MapKepaMu

1.15

OcBoenne HaBbIKOB paboteli B I[IO mma  TpéxmepHOro
npoektupoBanus (Ha BeIOOp — Rhinoceros 3D, Autodesk
Fusion 360)

1.16

3D-monenupoBanue pazpadbaTbiBAEMOT0 YCTPOUCTBA




@oropeasiictuyHas  Busyanuzaumss — 3D-momenmun.  Penpep

1.17 | (KeyShot, Autodesk Vred)

[logroToBka rpauyeckux MaTepuaioB JUIA Mpe3eHTAluu

mpoekta (doro, Buaeco, mHborpaduka). OCBOCHHE HABBIKOB
1.18 | BépcTku mpe3eHTaNU

[IpeacraBneHre OPOEKTOB NEpeN APYTUMH OOYYarOIIMMUCS.
1.19 | IlyOnuyHasi mpe3eHTaus 1 3alUTa IPOEKTOB
2 Keiic 2. PazpabarbiBaem VR/AR-npuinoxenus

BBogHass ~— uHTEpakTWBHAasg  JIEKUUMS [0  TEXHOJOTHUSAM
2.1 | NONOJHEHHOW M CMEIIaHHOW pealbHOCTH

TectupoBanne cymecTByOmUX AR-IIpUIoKeHUM, ONpeeeHne
2.2 | TPUHIUIIOB PabOTHI TEXHOJIOTHH

BrisBiieHne mnpoOJIeMHOM CHUTyaluu, B KOTOPOM TOMOIJIO Obl
2.3 | VR/AR-mpuioxxeHue, UCIOJIb3ysI METO/IbI TU3aiH-MBIIIICHHS

AHalM3 ¥ OLEHKa CYIIECTBYIOIIUX PEIICHUH MpOoOIeMBbI.

I'enepauust  coOCTBeHHbIX ujed. Pa3paboTka  cueHapus
2.4 | mpuioxeHUs

Pa3pabotka clieHapus PUIIOKEHUS: MeXaHUKa
2.5 | B3aumMopeiicTBuA, (GYHKIIMOHAJ, MPUMEPHBIN BUI UHTEpdeiica
2.6 | MuHu-TIpe3eHTaluy UIeHl 1 uX J0opadoTKa Mo 00paTHOM CBS3H
2.7 | IlocnemoBsarensHOE W3y4YCHUE BO3MOKHOCTEN cpeasbl

pa3pabotku VR/AR-nipusioxeHuit
2.8 | Pazpabotka VR/AR-mpuioxeHuss B  COOTBETCTBHH  CO

CLEHapUEM
2.9 | Coop o0OpaTHOI CBSI3M OT TOTEHIMATBHBIX IMOJIb30BATEICH

MPHIIOKEHUS

JlopaboTka  TPWIOKEHUS, YYUTHIBasg  OOpaTHYH  CBA3b
2.10 | monb3oBaTens

BrisiBnenue kimtoueBbIX TpeOoBaHuil Kk paszpabotke GUI —
2.11 | rpaduueckux uHTepdHeiicoB NPUIOKEHUN

Pa3zpaboTka nnTepderica mpriIoKEHUsT — TU3aifHA U CTPYKTYPHI
2.12

2.13

[ToaroToBka rpaduyecKkux MaTepuajoB JUIA TMpPe3eHTAIUN
npoekta (Qoro, Buaeo, mHborpaduka). OcCBOCHHE HABHIKOB




BEPCTKU IIPE3CHTALINU

2.14

[IpeacraBineHre TPOEKTOB NEPEN APYTUMH OOyYarOIIMMUCS. 2
[TyOnuuHas mpe3eHTalus U 3aluTa MPOeKTOB

Bcero yacos 68

Kanpossble ycii0Bus peajm3anuy NporpaMmmbl

TpebGoBaHuUs K KaJpOBBIM pECypcaM:

® YKOMILIEKTOBAaHHOCTb 0o0pa3oBaTeIbLHOTO yUpeKACHUS
NEeAarorn4yecKuMu, pyKOBOJSIIMMU U UHBIMU PaOOTHUKAMU;

® YpOBEHb KBaJU(PHUKAIMU MEAArOTUYECKUX, PYKOBOIAIIMX M HHBIX
pabOTHHUKOB 00PA30BATENBHOTO YUPEIKIACHUS;

® HENpPEepPHIBHOCTh MPOPECCUOHAIBHOIO PA3BUTHS IEJArOTMYECKUX U
PYKOBOJSIIMX  PaOOTHUKOB  OOpa30BaTEIbHOTO  YUPEXKICHUS,
peaNn3yIoIIero OCHOBHYIO 00pa30BaTENbHYIO POrPaMMY.

KoMriereHIuM nenarorndyeckoro padOTHHKA, PEANHM3YIOLIEr0 OCHOBHYIO

00pa3oBaTeNbHYIO IPOrpamMmy:

® o0ecrneuuBaTh YCJIOBUA AJI YCIEHIHOM NEATEIbHOCTH, MO3UTUBHOM
MOTHBAIIUH, & TAK)KE CAMOMOTUBUPOBAaHUS 00y4arOIINXCS;

® OCYLIECTBIATh CAMOCTOSITENIbHBIA MOMCK M aHAINW3 HHQOpMAalUH C
MOMOIUIBIO COBPEMEHHBIX HHPOPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTUH;

® BJIAJICHHE HHCTPYMEHTAMU IPOEKTHOM JESATEIBHOCTH;

® YyMEHUE OpraHU30BbIBAThH U COMPOBOXK/IATh y4eOHO-
UCCJIEI0OBATENBCKYIO U MPOEKTHYIO AESTENbHOCTh 00YYaIOIIUXCS;

® YMEHHE MHTEpPIPETUPOBATH PE3YNbTAThl JOCTHKEHUN 00yUarOUXCsl;

e 0a30Bble HABBIKM pabOThl B MporpamMmMax mis TPEXMEPHOro
mozenupoBanus (3ds Max, Blender 3D, Maya u ap.);

e 0a30Bble HAaBBIKM PabOThl B MPOTPaMMHBIX CpeAax Mo pa3padoTke
MPUJIOKEHUN C BUPTYaJbHOM U  JIONIOJHEHHOM PEaJIbHOCTHIO
(Unity3D, Unreal Engine u ap.).




MarepuajbHO-TEXHUYECKHUE YCJIOBHS Peau3alui NPOrpaMmMbl
AnmnapaTtHoe U TeXHH4YeCKoe odecreueHme:

Pabouee MecTo obyuarorerocs:

HOYTOYK: MPOM3BOJUTEIBHOCTH Mpoiieccopa (mo Tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
eIuHUIl, O0OBEM olepaTuBHON maMmsATH: He MeHee 4 ['0; 00bBéM
Hakonutenss SSD/eMMC: ne menee 128 I'0 (MM COOTBETCTBYIOMIMIMA
M0 XapaKTEPUCTHKAM TEPCOHANBHBIA KOMIBIOTED C MOHHUTOPOM,
KJIABHATYPOU U KOJIOHKAMHU );

MBIIIIb.

Pabouee mecTo HacTaBHUKA:

HoyTOyk: mponeccop Intel Core i5-4590/AMD FX 8350 —
aHaJoTUYHas Wiu Ooyiee HOBas MOJENb, TpadUUYECKUN MPOIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananmoruuynas
win 6ojee HOBask MOJIENb, O0BEM ONEPATUBHON MaMSITH: HE MeHee 4
I'6, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unu Gosee HOBast MOJENb
(MM COOTBETCTBYIOIIMK IO XapaKTEPUCTHKAM IEPCOHAIbHBIN
KOMITBIOTEP ¢ MOHUTOPOM, KJIaBUATYpPOH M KOJIOHKaMH);

nuieMm BuptyainbHoi peanbHocTH HTC Vive mim Vive Pro Full Kit —
1 mr.;

JUYHbIE MOOWJIBHBIE YCTPOMCTBA O0YYAIOIIMUXCS W/UIIM HACTABHUKA C
onepaunoHHoM cucremor Android;

MPE3CHTAMOHHOE 00OPYIOBaHUE C BO3MOKHOCTHIO TOJKIIOUCHUS K
KOMITBIOTEPY — 1 KOMIIEKT;

baumaapt C KOMITJIEKTOM JTUCTOB/MapKepHas JIOCKa,
COOTBETCTBYIOIINI HA0Op MUCHbMEHHBIX MPUHAIEKHOCTEH — 1 1IT.;
enuHas cetb Wi-Fi.

IIporpammHoe obecnieyeHue:

odHCHOE TPOTpaMMHOE 00ECIICUCHHE;

OporpaMMHOE oOecrieyeHue Il TPEXMEPHOTO MOEIMPOBAHUS
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
nporpaMMmHasi cpefia Jjisi pa3pabOoTKU NPUIIOKEHUN C BUPTYyIbHOU U
nonoiaHeHHoU peanbHOCThIO (Unity 3D/Unreal Engine);

rpauueckuil peakTop Ha BHIOOp HAaCTaBHUKA.

PacxonHble maTepuaibl:

Oymara A4 st puCOBaHMS U pacrieyaTku — MUHUMYM 1 ynakoBka 200 J11CTOB;
Oymara A3 115t pUCOBaHMSI — MUHUMYM TI0 3 JINCTA Ha OJTHOTO 00YYaroIerocs;
HA0OP MPOCTHIX KapaHAaleil — M0 KOJIMYECTBY 00yUYaroIIuXCs;

HA0Op YEPHBIX HIAPUKOBBIX PYUEK — IO KOJIMUYECTBY 00YUarOIINXCS;

ke [IBA — 2 mr.;

KJIef-KapaHJall — Mo KOJMYECTBY 00y4aroInXcs;

CKOTY MPO3pPaYHbI/MaTOBBIA — 2 IIIT.;



CKOTY JIBYCTOPOHHUN — 2 IIIT.;

KapToH/TopokapToH aisa MaketupoBanus — 1200*800 MM, o ogHOMY JIMCTY Ha
JBYX 00Yy4aroluxcs;

HOK MAaKETHBIM — 10 KOJIMYECTBY 00yYarouxcs,

JIe3BUS 711 HO’Ka CMEHHbIE 18 MM — 2 mIT.;

HOXKHUIIBI — I10 KOJIMYECTBY O0YYAIOIINXCS;

KOBPHK JIJIsl PE3KH KapTOHA — IO KOJIMYECTBY O0YyHAIOIINXCS;

JAUH3BI 25 MM WiH 34 MM — KOMIUIEKT, IO KOJMYECTBY 00yUYaIOIXCS;
noroaauTeIbHO — PLA-mmactuk 1,75 REC HeckonbKuX 1IBETOB.



Hepeqenb PEKOMECHAYEMBIX HCTOYHUKOB

1. Anpuan Hloneccu. Kak crath qu3aitHepom, HE POJAB YLy AbSBOIY /
[Tutep.

2. Kanna JIuarka, Tum Orunsu. Jymai kak auzaitnep. [{n3aliH-MbIlLICHUE
1151 MeHekepoB / ManH, MBanoB u depbep.

3. Maiixn JIxanga. Coxru cBo€ noprdosnuo! To, yueMy He y4ar B
nu3aiiHepckux 1mkosax / [urep.

4. ®un Knusep. YeMy Bac He HayuaT B au3aiiH-mkose / Punon Knaccuxk.

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 (VVoices 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.



http://www.ozon.ru/person/31288915/
http://www.ozon.ru/person/30061607/
http://www.ozon.ru/person/30061608/
http://www.ozon.ru/person/30848066/
http://www.ozon.ru/person/2308855/
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Bjarki%20Hallgrimsson
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Jennifer+Hudson&search-alias=books&field-author=Jennifer+Hudson&sort=relevancerank
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Kevin%20Henry
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Koos%20Eissen
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Roselien%20Steur
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Larry+Belliston&search-alias=books&field-author=Larry+Belliston&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Martin+Thompson&search-alias=books&field-author=Martin+Thompson&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Susan+Weinschenk&search-alias=books&field-author=Susan+Weinschenk&sort=relevancerank
http://bevirtual.ru/
https://vrgeek.ru/
https://habrahabr.ru/hub/virtualization/
https://geektimes.ru/
http://www.virtualreality24.ru/
https://hi-news.ru/tag/virtualnaya-realnost
https://vk.com/away.php?to=https%3A%2F%2Fhi-news.ru%2Ftag%2Fdopolnennaya-realnost&cc_key=
http://www.rusoculus.ru/forums/
https://vk.com/away.php?to=http%3A%2F%2F3d-vr.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2FVRBE.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.vrability.ru%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fhightech.fm%2F&cc_key=
http://www.vrfavs.com/
http://designet.ru/
https://www.behance.net/
http://www.notcot.org/
http://mocoloco.com/
https://www.youtube.com/channel/UCOzx6PA0tgemJl1Ypd_1FTA

34. https://vimeo.com/idsketching.

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.



https://vimeo.com/idsketching
https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta%5b%5d=design%7Ctyped&term_meta%5b%5d=sketching%7Ctyped
https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta%5b%5d=design%7Ctyped&term_meta%5b%5d=sketching%7Ctyped
https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering

