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1. ITosicHUTEJbLHAA 3aNHCKA

AKTYaJIbHOCTb: BUPTYyajbHas U JOMOJHEHHAs PeaJIbHOCTH — OCOOBIE TEXHOJOTHYECKHE
HaNpaBJICHUS, TECHO CBSI3aHHBIC C JPYTMMHU. DTH TEXHOJOTHH BKJIIOUEHBI B CHHCOK KIIFOUEBBIX
Y OKa3bIBalOT CYIIECTBEHHOE BJMSHHE Ha pa3BUTUE PHIHKOB. [lpakThuecku miis Kaxaou
MEPCIICKTHBHONW TIO3WIIMM OYAYIIero KpaiHe TMOoJe3Hbl OyAayT 3HaHus wu3 obmactu 3D-
MOJIEJIUPOBAHUS, OCHOB MPOTrPaMMHUPOBAHUS, KOMITBIOTEPHOTO 3PEHHUS U T. II.

CormacHo ~ MHOTOYHCICHHBIM  ucclefoBaHusM,  VR/AR-pbIHOK  pa3BHBaeTcs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIUMbI KOMIIETEHTHBIE CIICIIUAIHUCTHI.

B xoxe mnpakTMyecKMX 3aHATHHA MO MpOrpaMMe BBOJHOTO MOAYJS OOydarommecs
MO3HAKOMSTCS C BUPTYaJIbHOH, JIOMOJHEHHOW M CMEIIAHHON peajJbHOCTAMHU, MOWMYT HX
0COOEHHOCTH M BO3MOYKHOCTH, BBISBSIT BO3MOXKHBIE CITOCOOBI MPUMEHEHUS, a TAK)XKE OMPEIEeNIsT
Haubosiee MHTEpECHbIC HaMNpaBleHUS Ui JaJbHEUIIEro yriayOieHus, mapajuiebHO pa3BUBas
HaBBIKM  JU3aMH-MBINUIEHUS, JW3aiiH-aHajau3a ©  CIIOCOOHOCTH  CO3JaBaTh HOBOE H
BOCTpeOOBaHHOE.

Cuneprust METOAOB M TEXHOJIOTHH, HCIONb3yeMbIX B HampaBieHun «Pa3paboTka
MPUIOKEHUH BUPTYAIbHOM U JOIMOJHEHHOW peanbHOCTH», AACT O0y4aroleMycs YHUKajIbHbIC
METarpeIMEeTHbIE KOMIETEHIIMH, KOTOphle OyayT Tmoyie3Hel B cdepe MpOeKTUPOBAHHMS,
MOJIEJTUPOBAHUS OOBEKTOB U MPOLIECCOB, Pa3pabOTKU MPUTIOKEHUH U JIp.

[Iporpamma na€r HEOOXOAWMBIE KOMIETCHUUH Ui JaJbHEHIIEro yriayoJEéHHOTO
OCBOCGHUS TM3aAMHEPCKUX HABBIKOB M METOJUK MPOCKTUPOBaHUs. OCHOBHBIMU HAIIPABICHUSIMHU B
W3YyYEHUH TEXHOJIOTUH BUPTYaJbHON M JOTOJIHEHHOW pPEalbHOCTH, C KOTOPBIMU MO3HAKOMSITCS
oOyJaroruecss B paMKax MOAYJsI, CTaHYT HaudajbHbIe 3HAHUS O pa3pabOTKe MPHUIOKEHUU st
pa3IMYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMITBIOTEPHOTO 3peHUsi, ©0a3oBele mOHATHA 3D-
MOJIETTUPOBAHUS.

Yepe3 3HAKOMCTBO € TEXHOJOTHUSMHU CO3JaHHMS COOCTBEHHBIX YCTPOMCTB M pa3pabOTKH
NpUIOKEHNH  OyayT pa3BHBATBCS — MCCIEOBATEIbCKAE, WHXCHEPHbIE W IMPOEKTHBIC
KOMIIETEHIIHH.

OcBoeHHME ATHX TEXHOJOTHH IMOJpa3yMeBaeT IMONyYeHHEe psifia 0a30BBIX KOMIIETEHIINH,
BJIaJICHHE KOTOPBIMU KPUTHUYECKH HEOOXOIUMO JTH0OOMY CHEIHATUCTyY HA KOHKYPEHTHOM pBIHKE
tpyna B STEAM-nipodeccusix.

Iean nporpammbl: GopmupoBaHKe yHUKaIbHBIX Hard- u Soft-kommerennuii mo padore
¢ VR/AR-TexHoOorusiMu 4epe3 UCTOIb30BaHUE KEHC-TEXHOIOTHA.

3agauyu nporpaMmsi:

Obyuarowue:

— O00bACHUTH 0a30Bble MOHATHA cdepbl pa3pabOTKU TNPHIOKEHUH BUPTyaJbHOH U
JIOTIOJTHEHHOH PeabHOCTH: KITFOUEBbIe OCOOSHHOCTH TEXHOJIOTHIA M UX Pa3IHIUs MEXKIY
coboif, maHopamHOe ()OTO M BHJEO, TPEKHUHI peallbHbIX OO0BEKTOB, HHTep(eiic,
MOJIMTOHAIbHOE MOJIEIUPOBAHHUE;

— chopMupoBaTh HaBBIKM  BBINOJHEHUS TEXHOJOTHMUECKOM IIEMOYKH  pa3paboTKu
NPUIOKEHUH JUISI MOOWJIBHBIX YCTPOWCTB W/WJIM TIEPCOHAIBHBIX KOMITBIOTEPOB C
MCIIOJIb30BaHNEM CTIEIIHANBHBIX IPOTPAMMHBIX Cpel;

— cdopMupoBaTh 0a30Bble HaBBIKKM pabOTHI B MporpamMmax sl pa3paboTKu MPUIIOKEHUH C
BUPTYaJIbHON U JIOTIOJIHEHHOHN pealbHOCTHIO;

— chopmupoBaTh 0a30BbIE HaBBIKM pabOTBl B TporpaMmax il TpEXMEPHOTO
MOJICTUPOBAHHS;

— HAy4yuTh WCIIOJNB30BaTh W aJalTUPOBATh TPEXMEPHbIE MOJAENTH, HaXOIALIUeCs B
OTKPBITOM JIOCTYIIE, JUIs 3aj1a4 Keiica;

— copmupoBaTh 0a30BbIe HABBIKM PaOOTHI B IIporpamMmax s pa3paboTku rpadudeckux
UHTEpQEICOoB;



IMPUBUTH HABBIKU HpOGKTHOﬁ ACATCIBHOCTH, B TOM YHCJIC UCITIOJIb30BAHUC NMHCTPYMCHTOB
IJIAHUPOBAHUA.

Pazesusarowue:

HAa TMPOTSHKEHUH Bcex 3aHsaThid (GopmupoBath 4K-komrmereHIuu (KpUTHUECKOE
MBIIUICHHE, KPEaTUBHOE MBILUIEHHE, KOMMYHHUKAIIHS, KOOeparus);

CIoco0CTBOBATH PACHIMPEHUIO CJIOBAPHOIO 3araca;

CHocOOCTBOBAaTh  PAa3BUTUIO  MaMSTH, BHHMAHUSA, TEXHUYECKOTO  MBIIUICHUS,
M300peTaTeNIbHOCTH;

CI0CcOOCTBOBATH PA3BUTHUIO AITOPUTMUYECKOTO MBIIIIJICHHS;

Croco0cTBOBaTh (HOPMUPOBAHHIO MHTEPECA K TEXHUICCKUM 3HAHHSIM;

croco6cTBOBaTh (POPMHUPOBAHUIO YMEHHUS MPAKTUYECKOTO MPUMEHEHUS MOTyYEHHBIX
3HAHHI;

chopMupoBaTh yMeHHe (POPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHE;
c(hOpMHUPOBATH YMEHHE BBICTYIIATh MyOJIMYHO ¢ JOKJIAJaMHU, TPE3CHTAIMSMHE U T. II.

BocnumamenvHhuie:.

BOCIIMTBIBATh AKKYPATHOCTH U JUCHUIINIMHUPOBAHHOCTD IPU BBIITOJIHCHHUU pa6OTI)I;
crocoOcTBOBaTh  (DOPMHUPOBAHHUIO  TOJOXKUTENBHONH  MOTHUBallMM K  TPYAOBOI
JesTeIbHOCTH;
CrocoOCcTBOBaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO M WHAMBHAYAJILHOTO TBOPYECTBA
IIPpU BBITOJHCHUHU KOMAaHIHBIX 3a)1aH1/n71;
BOCIHUTHIBAThH TPYAOIIOOHE, yBaXKEHUE K TPYAY;
(GbopMHUPOBATH YYBCTBO KOJUIEKTUBU3MA U B3AMMOIIOMOIIIH;
BOCIIUTBHIBATh UYBCTBO MAaTPUOTH3MA, T'PaKJIaHCTBEHHOCTH, TOPJIOCTH 3a JIOCTHUKEHUS
oteyecTBeHHON U T-oTpacnu.

IIporno3upyembie pe3yJibTaThI H CIOCOOBI NX MPOBEPKH

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOIIIEHHE K HH(POPMAIIUU U U30UPaATEbHOCTh €€ BOCIIPUSTHS,
OCMBICJIEHUE MOTHUBOB CBOMX JICUCTBUI MPHU BBHINOJHEHUH 3aI1aHUM;

pa3BUTHE JITIOO003HATEIHHOCTH, COOOPA3UTEIHHOCTH NPU BHINOTHEHUH Pa3HOOOPA3HBIX
3a/IaHUI MPOOJIEMHOTO U IBPUCTUUYECKOTO XapaKTEPa,

pa3BUTHE  BHUMATEIBHOCTH,  HACTOMYMBOCTH,  UENEYCTPEMIEHHOCTH,  YMEHHS
MPEOA0JIEBAaTh TPYAHOCTH;

pa3sBUTHE CAMOCTOSITEIBHOCTH  CYXKICHHUM, HE3aBUCUMOCTH M  HECTAaHJIAPTHOCTHU
MBIIIICHHS,

OCBOGHHUE COLIMATIBHBIX HOPM, MPaBUI MOBEACHHs, pojieii U GopM COlMaNbHON XKU3HU B
TpyIIax ¥ COOOIIeCTBAX;

dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYAHHUYECTBE C
JIPYTUMHU 00Yy4arOIUMUCS.

MeTtanpeamMeTHbie pe3yJabTaThl:
Pecynamusnvie ynusepcanvnvle yuebnvie 0eticmeus:

yMEHHUE IPUHUMATh M COXPAHATh YUeOHYIO 3a1auy;

YMEHHE MJIaHUPOBATh MOCIEI0BATENbHOCTD IAr0B AJITOPUTMA JIJISl TOCTHKEHUS LENH;
YMEHHUE CTaBUTh 1Ieb (CO3AaHUE TBOPUYECKOW PabOThI), MJIAHUPOBATH JOCTHKEHHUE ITOM
LeJH;

YMEHME OCYLIECTBIIATH HTOTOBBIM U NOLIATOBBIM KOHTPOJIb 110 PE3YibTATY;

CHOCOOHOCTh aJIeKBaTHO BOCIIPMHUMATh OLIEHKY HACTaBHUKA U JPYTrUX 00ydaroIuxcs;
YMEHHUE pa3inyaTh Crocod U pe3ynbTar AeHCTBUS;

YMEHUE BHOCUTb KOPPEKTHBBI B JICHICTBUS B Cllydae pacXOKICHUs Pe3ysibTaTa PEeLICHUS
3aJaud Ha OCHOBE €€ OLIEHKHU M yuéTa XapakTepa CIeIaHHbIX OMINOOK;

YMEHHUE B COTPYIHUYECTBE CTAaBUTh HOBBIC YUeOHBIE 3a/1a4H;

CIOCOOHOCTH MPOSIBIIATH MO3HABATEIbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;



YMEHHE OCBAaWBATh CIOCOOBI pemieHUs MPOOJIeM TBOPUYECKOTO XapakTepa B )KHU3HEHHBIX
CUTYAITUSAX;

YMEHUE OLEHHUBATh IOJYYAIOIUNACA TBOPYECKUM IIPOAYKT M COOTHOCUTH €r0 ¢
M3HAYAIBHBIM 3aMbBICJIOM, BBIIIOJHATH IO HEOOXOJMMOCTH KOPPEKIHMH JIHOO MPOIyKTa,
100 3aMbICia.

Hosuasamenvhble YHUBEDCAIbHBIE V’{€6Hbl€ oelicmeus.

YMEHHUE OCYIIECTBIATh MOUCK MH(POPMALMU B HHIUBUAYAIbHBIX HH()OPMAIIMOHHBIX
apxuBax oOyuaromerocs, WHPOPMAIMOHHOW cpele 00pa3oBaTEIbHOTO YUPEKIACHUS,
denepanbHBIX XpaHUIUIIAX UH(OPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

YMEHHE HCIOJIb30BaTh CPEICTBA MH(YOPMAMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
JUIS PEeUIeHNs] KOMMYHHKATUBHBIX, I03HABATEIbHBIX U TBOPUECKUX 3a]1ay;

yYMEHHE OPHEHTHPOBATHCS B pa3HOOOPA3UH CIOCOOOB peIIeHHS 33/1a4;

YMEHHE OCYIIECTBIATH aHaIU3 OOBEKTOB C BBIJACICHHEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX NPH3HAKOB,;

YMEHUE MPOBOANTH CPAaBHEHHE, KIACCU(PHUKAIHIO 110 3aIlaHHBIM KPUTEPHUSIM;

YMEHHE CTPOUTH JIOTHYECKHE PACCYKICHUS B (OpPME CBS3M IMPOCTHIX CYXICHUH 00
00BEKTE;

yYMEHHE yCTaHABINBATh aHAJIOTUHU, IPUIUHHO-CIICICTBEHHBIE CBA3H;

yYMEHHE MOJAEIHPOBaTh, NPeoOpa3oBhIBaTh OOBEKT M3 YyBCTBEHHOW ()OPMBI B MOJIEIb,
rZIe  BBIJCNCHBI  CYIIECTBEHHBIE  XapPAaKTEPUCTHKH OOBEKTa  (IIPOCTPaHCTBEHHO-
rpaduveckas Wi 3HaKOBO-CHMBOJIMYECKas);

YMEHHE CHHTE3MPOBaTh, COCTABIATH LIEJIOE W3 YAaCTEei, B TOM YHCJIE CaMOCTOSTEIbHO
JOCTPanuBaTh C BOCIIOJIHEHHEM HEIOCTAIONINX KOMIIOHEHTOB.

KOMMVHMKCZWZM(?Hble YHUBEpPCAibHblE VlI€6Hbl€ oelicmeus.

YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3pEHHSI Ha BHIOOp OCHOBAHUN U KPUTEPUEB NPHU
BBIJICJIEHUH NTPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKAIIMU O0BEKTOB;
YMEHHE BBICIYIIMBATh COOECETHUKA U BECTH JTUAJIOT;
CHOCOOHOCTh TNpPH3HABATh BO3MOXKHOCTH CYIIECTBOBAHMS PA3IUYHBIX TOUEK 3PEHUS H
IIPaBO KaXJ0r0 UMETh CBOIO;
yMEHUE IUIAHUPOBaTh y4yeOHOE COTPYAHUYECTBO C HACTaBHUKOM U JPYTUMHU
00y4aroIuMuUCs: ONpeAeNsaTh UesH, GQYHKIIMN YYaCTHUKOB, CIOCOOBI B3aUMO/IEHCTBHUS;
YMEHHUE OCYIIECTBIATH IOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B IIOUCKE
u coope uHpopmaiuu;
yMEHUE paspemaTb KOH(MIMKTHI: BBIABICHHE, WAECHTH(QHKALMUA MpOOJeMbl, MOUCK U
OIICHKa aJIbTEPHATHUBHBIX CIIOCOOOB paspelieHrs KOH(DIUKTa, IPUHATHE PELUICHUS U €ro
peanusanus;
YMEHHUE C JOCTATOYHOW MOJIHOTOM M TOYHOCTBIO BBIPAXkKaTh CBOHU MBICIA B COOTBETCTBUH
C 337ja4aMU ¥ YCJIIOBUSMH KOMMYHHKAIUH;
BJIa/ICHE MOHOJIOTHYECKOHN U THAJOrMuecKoi opMaMu pedH.

IIpenmeTrHble pe3yJIbTaThl

B pesynbpTaTe ocBOCHHS MPOrpaMMbl 00YJIarONITUECS JOKHBI

3Hamo.

KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTUI BUPTYAIbHON U IOMOJHEHHON peaIbHOCTH;
HOPUHIUIBI paOOTHI MPUIIOKEHUH ¢ BUPTYaIbHOM U JIOMOJTHEHHON peasbHOCTbIO;
nepeyeHb COBPEMEHHBIX YCTPOICTB, UCIIOIBb3YyEMbIX JUIsl pabOThl C TEXHOJOTUSAMHU, U UX
IIpeIHa3HAYEHHUE;

OCHOBHOM (DYHKILIMOHAJ ITPOrpamMM Ui TPEXMEPHOI'O MOJIETUPOBAHMS;

OPUHIUIBI U CIOCOOBI Pa3pabOTKH MPUIIOKEHUH C BHPTYAIbHOM M JONOJHEHHOM
PEAIBHOCTBIO;

OCHOBHOM (DYHKLIMOHAJ TMPOTPaMMHBIX cpel s pPa3paboTKU MPUIOKEHUH ¢
BUPTYaJIbHOU U IONIOJTHEHHOW PEaJbHOCTHIO;

0c00EeHHOCTH pa3paboTKu rpaduuecKux HHTepeicoB.



— HAaCTpauBaTh U 3aIlyCKaTh IIUIEM BUPTYaJIbHOU PEalbHOCTH;
— yCTaHaBIUBATh U TECTUPOBATh IPWJIOKECHHUSA BUPTYAIbHON PEAIBHOCTH;
— CaMOCTOSITENIHO COOMpATh OYKU BUPTYAIIbHON peaibHOCTH;
— (QopmynupoBaTh 3a/1a4y Ha MPOSKTUPOBAHNUE UCXO/S U3 BBISBICHHOM MTPOOIEMBI;
— yYMETbh N0JIb30BAThCA PA3IUYHbIMU METOJAMU T'€HEPALIMH UJIEH;
—  BBIIOJIHATH IPUMUTUBHBIE OlIEpallMU B IIPOrpaMMax JJisd TPEXMEPHOIO MOCIMPOBAHNS,
— BBINOJHATH TNPUMUTHBHBIE OIEpalil B MPOTPAMMHBIX Cpelax s pa3pabdoTKu
IIPUJIOKEHUN C BUPTYAJIbHOU U JONOJIHEHHONW PEalbHOCTbIO;

— KOMIOWIHAPOBATh MPUIOKEHHE i MOOMIBHBIX YCTPOMCTB WJIM IEPCOHAIBHBIX
KOMITBIOTEPOB M pa3MeIlaTh €ro Ui CKaYMBAHMS I10JIb30BATEIISAMU;

— paspabateiBaTh rpaduueckuit uatepdeiic (UX/UI);

— paspabaTbiBaTh BCE€ HEOOXOMMBIE TpadUUecKue U BUACOMATEPUANBI U TPe3CHTAIUN
MIPOEKTA;

— MPEACTaBIATH CBOM MPOEKT.
e1adems:

— OCHOBHOW TEpPMHHOJIOTHEH B OOJIACTH TEXHOJIOTUH BUPTYaJbHOH U JIOTIOJIHEHHOU

peanbHOCTH;

— 0a30BBIMU HaBbIKaMH TPEXMEPHOTO MOJEIUPOBAHUS;

— 0a30BbIMH HaBBIKAMH pa3pabOTKU MPUIOKEHUH C BHUPTYaJbHOM W JOMOJHEHHOU

PeaIbHOCTBIO;
— 3HaHUSAMU TIO0 MPHUHOHUIAM pPaboOThl U OCOOCHHOCTSIM YCTPOICTB BUPTYyaJlIbHOH W
JIOTIOJIHEHHOM PEAIBHOCTH.
®opMbI IOABEICHUSI HTOI0B Peain3anuu 001meo0pa3oBaTe/JIbHOM NPOrPaMMBbl

[TonBeneHne UTOroB peasin3yeTcs B paMKax 3allUuThl pe3yIbTaToOB BbinoJHEeHUsS Keiica 1 u

Keiica 2.
®opMBbI 1eMOHCTPAIIUM Pe3yJIbTATOB 00y4eHus!

[IpencraBiaenue pe3ynbTaToB 00pa30BaTEIbHOM AESITEIBHOCTH MPOHAET B popMe MyOnnyHON
MIPE3CHTAlMA PEIICHUN KEHCOB KOMaHJaMU M TOCIEAYIOIIMX OTBETOB BBICTYIAIOIMIMX HAa
BOIIPOCHI HACTABHUKA U IPYTUX KOMaH]I.

®opMbI JTUATHOCTHKHU Pe3yJIbTATOB 00yUeHHs
becena, rectupoBanue, ompoc.
Copaepixanue nmporpaMmbl Kypca
[Tporpamma npennonaraeT MOCTENEHHOE pPacIIMpPEHNe 3HAaHUH U UX yriiyOJieHue, a TaKxKe
npuoOpeTeHne yMEeHMM B 00JacCTH MPOEKTUPOBAHMS, KOHCTPYMPOBAHUS W W3TOTOBIIEHUS
TBOPYECKOTO IPOIYKTA.

B ocHoBe o0pa3oBaTenbHOro IMpouecca JeKUT MPOeKTHbIM moaxon. OcHoBHas ¢gopma
M0JIa4ll TEOPUN — MHTEPAKTUBHBIE JIEKIIUN U MOLIArOBble MacTep-Kiacchl B rpymmnax no 10-15
yenoBeK. [IpakTnueckue 3a1aHus IUIAHUPYETCS BBINOJIHATH KaK MHAMBUAYAJIBHO U B Mapax, Tak
U B MaJIbIX rpynmnax. 3aHATHS IPOBOISATCS B BHUJIEe Oece/l, CEMUHAPOB, JIEKIIHMM: JJI HAIJISITHOCTU
[IOJABAEMOI0  MaTepualla HUCIOJIb3YETCs pa3IMyYHbIl MyJbTUMEAMMHBIA MaTepuan —
MIPE3EHTALNN, BUIEOPOJIUKH, ITPUIIOKEHUS TIP.



2. Conep:kaHue TeM MPOrpaMMbl

Keiic 1. [IpoexTupyem naeaibHoe VR-ycrpoiicTBo

B pamkax mepporo keiica (19 4) oOydwaromuecs HCCIEAYIOT CYIIECTBYIOIIME MOICIH
YCTPOMCTB BUPTYaJIbHOW PEAIbHOCTH, BBISBIISIOT KIIIOUEBBIC MAapAMETPhI, a 3aTE€M BBIMOIHSIIOT
HPOEKTHYIO 33/1a4y — KOHCTPYUPYIOT coocTBeHHOE VR-ycTpoiicTBo. OOyuaromuecs NCCIEAYIOT
VR-KOHTpoOJuIepsl U 0000IIAI0T BO3MOXKHBIE MPUHIUITBI YIIPABICHUSI CHCTEMaMH BHPTYAIbHOM
peanbHOocTH. CpaBHUBAIOT PA3IMYHBIC THUIBI YIPABICHHS W JIENAIOT BBIBOJABI O TOM, 4YTO
HE00X0AuMO 11 «0O0MaHay MO3ra U OTPYKEHUS B IPYTOil MUp.

OOyuaromyiecss CMOTYT coOpaTh COOCTBEHHYIO Mojenb VR-TapHUTYpBI: CIPOEKTHPOBATH,
CMOJICTUPOBaTh, BBIpe3aTh/pacneyaratb Ha 3D-TpuHTEpe HYKHBIE OJJIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATENLHO pa3padoTaHHOE YCTPOMCTBO.

Keiic 2. PazpabaTtbsiBaem VR/AR-npuJioxkenus

[Tocne ¢opmupoBaHHs OCHOBHBIX IOHSTHUI BUPTYaJIbHOM pPEAJbHOCTH, IOIYYECHMUS
HaBBIKOB paboTel ¢ VR-o0opynoBanuem B mnepBoM keiice (16 4), oOyuaromuecst nmepexoasrt K
PacCMOTPEHHUIO MOHATUN JOTOJHEHHON M CMEIIaHHOW pEealbHOCTH, pa30HparoT UX OCHOBHBIE
oTiauuus oT BupTyanbHoH. CozparoT coOctBeHHoe AR-mpunoxenue (augmented reality —
JIOTIOJIHEHHAsT PEAJIbHOCTh), OTpabaThiBass HABBIKM PAOOTHI ¢ HEOOXOIMMBIM B JalbHEHIIEM
IpOrpaMMHBIM 00€CIIeYeHHEM, HABBIKU AU3alH-TIPOEKTUPOBAHUS U AU3aiH-aHATUTUKH.
OOyuatomirecss HaydaTcsi paboTaTh ¢ KPYMHEHITUMH PETIO3UTOPUIMHU OECIIaTHBIX TPEXMEPHBIX
MoJiesiel, CMOTYT MUHUMAJIbHO a/IallTUPOBATh MOJIENIH, UMEIOIINECS] B CBOOOIHOM JIOCTYIE, TOA
CBOM HYXIbl. HaunHaeTcs 3HaKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammbsl ans 3D-
MoJIenupoBaHus (10 ycMOTpeHuto HactaBHUKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMHU
KOMaHJaMH. BBOIATCS TIOHATHS «ITOJIMTOHAIEHOCTBY» U «TEKCTYPay.



Cpox peaauzaunu — 1 roj.

KoJsimuecTBo yueOHBIX Heesb — 34.
KoJsmmyecTBo yacos — 34.

Pe:xxuMm npoBegenus 3aHTHH - 1 4ac B HeZEIIO.

3. KanennapHo-temaTndeckoe nJiaHUPOBaHUE

Paznen

Tema ypoka

Ko.1.
qac

Jara
NpOBeICHUS

IIpumeyan
ue

IJIaH

dakr

Keiic 1.
IIpoexkTupyem
naeajabHoe
VR-
YCTPOHCTBO

Texauka
3aHITHE

3HaKOMCTBO.
OezomacHocTH. BBOmHOe
(«Co3znaBaii MUpBI»)

03.10

Bsenenue B
BUPTYaJIbHOU u
peaTbHOCTH

TEXHOJIOTUHU
JOMOJIHEHHOU

10.10

3HakoMcTBO ¢ VR-TeXHOIOrMAMHU Ha
WHTEPAKTUBHON BBOJHOM JICKIIUU

17.10

TectupoBanue YCTPOWCTBA,
YCTAHOBKAa NPWIOKEHUH, aHaIu3
MPUHIIMIIOB ~ pa0OTHI,  BBHISBIICHUE
KJIFOYEBBIX XapaKTEPUCTUK

24.10

BeisiBiieHe  MpUHOMIIOB  paboTHI
InieMa BHUPTYaJbHOM  pealbHOCTH,
MOWCK, aHAJN3 M CTPYKTYPHPOBAHUE
uHpopmauuu o  Apyrux  VR-
YCTpOMCTBaX

31.10

BeiOop MaTepuana M KOHCTPYKLUHU
TUISI COOCTBEHHOM  TapHUTYPHI,
MIOJITOTOBKA K COOpKe yCTpOHCTBa

07.11

COopka CcOOCTBEHHOH TapHUTYPBI,
BBIPE3aHNE HEOOXOIUMBIX JETaIeH

1411

COopka CcOOCTBEHHOH TapHUTYPHI,
BBIPE3aHUE HEOOXOIUMBIX JeTaleH,
J3aliH YCTPOUCTBA

21.11

TectupoBanue u
MPOTOTHUIIA

JopaboTKa

28.11

10

Pabota ¢ xapTo¥ MOJIB30BATEIHCKOTO
OMbITA:  BBIABIEHHE MpoOIeM, C
KOTOPBIMH MOXHO CTOJIKHYTBCSI MpHU
ucnons3oBanuu VR. ®DokycupoBka
Ha OJHOU U3 HUX

05.12

11

AHanmu3 U OIIEHKa CYIIECTBYIOIIUX
pemenuit npo6iemsl. MHporpaduka
110 PELICHUSIM

12.12

12

'enepanus uaeil Wi pemieHus: 3TUX
mpobiem. OmnucaHue HECKOIbKHUX
UIe, DKCOpPecCc-3CKU3bl.  MUHU-

19.12




NpPEe3CHTAUH UJIeH U BBIOOP Jy4IINX
B IPOPabOTKY

13

N3ydyeHune MNOHATUS «IEPCIIEKTHBAY,
OKPY>KHOCTH B MEePCIEKTHBE,
LIITPUXOBKH, CBETOTEHH, MaJarolen
TEHU

26.12

14

N3ydyeHue CBETOTEHM W MaJarolen
TE€HU Ha npumepe duryp.
[loctpoenne  ObICTpOro  3cKH3a
¢burypsl B TepCHEKTHBE, Iepeaaya
o0béMa C TOMOUIbIO KapaHJalia.
TexHuKa pucoBaHUsI MapKepamMu

02.01

15

16

17

18

OcBoenue HaBbIKOB paboTel B I1O
JUIsT TPEXMEPHOTO TMPOCKTUPOBAHUSA
(ma BeIOOp — Rhinoceros 3D,
Autodesk Fusion 360)

09.01

3D-monenupoBanue
pa3pabaTbIBaeMOro yCTpOiCcTBa

16.01

doTopeaUCTUYHAS ~ BU3yaIH3alUs
3D-momemun.  Pemmep  (KeyShot,
Autodesk Vred)

23.01

[TogroroBka rpaduyecKkux
MaTepuasoB  JUIsI  Mpe3eHTaluu
MIPOEKTa (¢oro, BU/JIEO,
uHoorpagpuka). OcBOeHHE HaBBIKOB
BEPCTKHU NPE3ECHTALIUU

30.01

19

[IpencraBneHre MPOEKTOB  MeEpen
ApYTrUMHU o0yyarouMucs.
[lyGnuyHas mpe3eHTaluss W 3aliura
MIPOEKTOB

06.02

20

21

22

23

Keiic 2.
Pa3zpabarbiBae
M VR/AR-
NMPHJIOKEHU S

BBOI[HaSI HWHTCPAKTUBHAA JICKIHA I10
TCXHOJIOTHUAM I[OHOJ'IHGHHOI\/'I u
CMEIIaHHOM PCAIBLHOCTH

13.02

TectupoBanue cymectByrommx AR-
MPUIIOKEHUH, OIIpezie/ICHUE
MPUHIMIIOB PabOThl TEXHOJIOTUU

20.02

BrisiBienue npoOieMHON CUTYyalluH,
B Kotopoil momorio Ob1 VR/AR-
IIPUJIOKEHUE, MWCIOJIb3YysSd METOMbI
U3alH-MBIIIUICHUS

27.02

AHanu3 M OILIEHKa CYIIECTBYIOIIHNX
pemeHuit  mpobnemsl.  ['eHepanus
coOctBeHHBIX  mueill.  Paspaborka
CLICHApUs IPWIOKEHUS

06.03

24

25

PazpaboTka crieHapusi TPHIIOKEHUS:
MEXaHHKa B3aUMOJICUCTBUS,
(dbyHKIIMOHAT, MIPUMEPHBIN BH/I
uHTepdeiica

13.03

MuHu-TIpe3eHTauMu  HUAe U HX
nopaboTKa Mo 00paTHOMN CBSI3U

20.03




26

27

TlocienoBaTenpHOE W3y4YCHHUE
BO3MOXXHOCTEH cpenpl pa3paboTku
VR/AR-1puiIoKeHHM

27.03

28

Pa3pabotka VR/AR-mpusioxenus B
COOTBETCTBHH CO CIICHAPUEM

03.04

29

Co6op oOpatHoIt CBSI3H oT
MOTEHIHATBHBIX HoJIb30BaTeNei
NIPUJIOKEHHUS

10.04

30

JlopaboTka NpUIIOKEHUS, YUUTHIBAs
00paTHYIO CBS3b MOJIB30BATEIIS

17.04

31

BrisiBiieHHE KITFOUEBBIX TPEOOBaHUH K
pa3padotke GUI — rpaduueckux
uHTep(ecoB MPHUIIOKEHUN

24.04

32

Pa3paborka uHTepdeiica
OpUWIOKEHUs  —  JAW3aiiHa |

CTPYKTYpBI

01.05

33

[Togroroska rpaduyecKux
MaTepualioB Uil TIPE3CHTAIUU
MPOCKTA (doro, BH/JICO,
nHporpapuka). OcBOCHHE HABBIKOB
BEPCTKY MTPE3eHTALUH

08.05

34

[IpencraBneHre NPOEKTOB  Iepen
ApYTrUMHU o0yyaroIuMucs.
[lyGnuyHas mpe3eHTaluss W 3alIura
MIPOEKTOB

15.05

[IpencraBieHne NpoOEKTOB MEPE
JPYTUMH 00Y4arOIIUMUCH.
[TyGnuyHas nmpe3eHTalus 1 3amra
MIPOEKTOB

22.05
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4. MaTepuajibHO-TeXHHYECKHUE YCJIOBHSA Peaju3aluu NporpaMmmsbl
AnmnapatHoe ¥ TeXHHYeCKoe o0ecrieyeHune:

— Pabouee mecto obyuaromerocs:
HOYTOYK: POU3BOJUTEIBHOCTH Mporeccopa (o tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 equnuir, 00bEM
orepatuBHON namsTu: He MeHee 4 ['0; 00bEM HakonuTenst SSD/eMMC: e menee
128 I'6 (W11 COOTBETCTBYIOIIUI IO XapaKTEPUCTUKAM TIEPCOHATbHBII
KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );
MBIILIb.

— PaGouee MecTo HacTaBHUKA!
Hoytoyk: mpoueccop Intel Core i5-4590/AMD FX 8350 — anamoruunas uiu
OoJiee HOBast Mojielb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ananoruunas uiau 0ojee HOBast MOJIENb, 00BEM
orepatuBHOI namsTu: He MeHee 4 ['0, Buneossixoq HDMI 1.4, DisplayPort 1.2
niu OoJiee HOBast MOJEIb (MIJIM COOTBETCTBYIOIIUN MO XapaKTePUCTHKAM
MIEPCOHAITBHBIN KOMITBIOTEP C MOHUTOPOM, KIIABHATYPOU U KOJIOHKAMH);
uuieM BuptyanbHoi peaabHocTd HTC Vive unu Vive Pro Full Kit — 1 mit.;
JUYHBIE MOOWIIBHBIE YCTPONCTBA O0YJArOIIMXCs U/WUJIH HACTaBHUKA C
onepanroHHOM cucteMoit Android;
MPE3EHTAIIMOHHOE 000PYIOBAHHUE C BO3MOKHOCTHIO TIOJIKITIOUCHHS K KOMITBIOTEPY
— 1 KOMILJIEKT;
(baumyuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHast J0cka, COOTBETCTBYIOIINM Habop
MUCbMEHHBIX MPUHAIIIEKHOCTENH — 1 IT.;
enuHas cetb Wi-Fi.

IIporpammHuoe o6ecneueHue:0PrCHOE IPOrPaMMHOE 00ECIICUCHNIE,

nporpamMMHoe obOecrieueHue i TpéxMepHoro moaenuponanus (Autodesk Fusion 360; Autodesk
3ds Max/Blender 3D/Maya);

porpaMMHasi cpesia A pa3paboTKH MPUIIOKEHUIN C BUPTYaJIbHON U TOTIOJIHEHHOM
peanbHocThIO (Unity 3D/Unreal Engine);

rpaduyeckuil peaakTop Ha BBIOOP HACTaBHUKA.

PacxonHble Matepuaisl:

Oymara A4 st pUcOBaHUS U pacneyaTku — MUHUMYM | ymakoBka 200 i11cToB;
Oymara A3 11 pucOBaHUS — MHUHUMYM I10 3 JINCTA HA OJTHOTO 00YyYaromIerocs;
Ha0Op MPOCTHIX KapaHAalIel — M0 KOJIMYECTBY 00yUaroIuxcs;

Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUarOIMINXCS;

kneit [IBA — 2 mr.;

KJIef-KapaHall — [0 KOJMYECTBY 00y4aronuXcs;

CKOTY MPO3PAYHbII/MAaTOBBIN — 2 IIT.;

CKOTY JIByCTOPOHHHMI — 2 IIT.;

KapToH/ToppokapToH A MakeTupoBaHus — 1200%800 MM, 0 0OJHOMY JIHCTY Ha JIBYX
00yJaromuxcs;

HOX MAaKETHBIH — M0 KOJMYECTBY 00y4aroImuxcs;

JIE3BUS JIJII HOXKa CMEHHBIC 18 MM — 2 1mT.;

HOYKHHIIBI — T10 KOJIMYECTBY 00YUaIOIINXCS;

KOBPHUK JUI PE3KU KapTOHA — I10 KOJIMYECTBY 0OyYarOUINXCS;

JTUH3BI 25 MM WK 34 MM — KOMIUIEKT, IO KOJIMYECTBY 00 y4aroImuxcs;
nmonogauTeIbHO — PLA-mnactuk 1,75 REC HeckoNbKHX IIBETOB.
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5. Cnucok nurtepatypsbl

1. AppwvaH WoHeccun. Kak ctaTb ausanHepom, He npoaas aywy abasony / [Nutep.
2. YKanHa Jlngrtka, Tum Oruneu. [lyman kak gusanHep. nsanH-mbiuneHme ans
MeHeakepoB / MaHH, BaHoB n ®epbep.

3. Mankn Oxxanga. Coxrun ceoé noptdonuo! To, 4yemy He yyaT B AM3aNHEPCKNX
wkonax / MNutep.

4. ®un Knueep. Yemy Bac He Hay4aT B AnsanH-wkone / Punon 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.

9. 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 ldeas.

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.ru/.

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.

35.  https://ru.pinterest.com/search/pins/?g=design%20sketching&rs=typed&term_me
ta[]=design%7Ctyped&term_meta[]=sketching%7Ctyped.
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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
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

