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I. HosgcHuTeEALHASA 3aIIUCKA

AKTYaJIbHOCTB: BUPTYyaJIbHasl U JONOJHEHHAs! PEATbHOCTH — OCOObIE TEXHOJIOTUYECKHE
HAIPaBJICHUS, TECHO CBSI3aHHBIE C JPYIMMH. DTH TEXHOJIOTUH BKJIKOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYLICCTBECHHOE BJIMSHHME Ha pa3BUTUE PBHIHKOB. llpakthuecku uid Kaxxaou
NEPCHEKTUBHOM MO3MLIM Oy[aymiero KpaidHe TOJde3Hbl OyayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUs, OCHOB IIPOrPaMMHPOBAHUs, KOMIIBIOTEPHOT'O 3PEHHUS U T. II.

CormacHo ~ MHOTOYHMCICHHBIM  ucclefoBaHusM,  VR/AR-pbIHOK  pa3BuBaeTcs
10 HKCIIOHEHTE — COOTBETCTBEHHO, €My HEO0XOAUMBbI KOMIIETEHTHbIE CIIEILIUATUCTHI.

B xoxe mnpakTHyecKMX 3aHATHH MO MpOrpaMMe BBOJHOTO MOAYJS OOydarommecs
IIO3HAKOMSATCS C BUPTYaJIbHOHM, IOMNOJHEHHOM M CMEIIAHHOM pEealbHOCTSAMH, IOWMYT HX
0COOEHHOCTH U BO3MOYKHOCTH, BBISBSIT BO3MOXKHBIE CIIOCOOBI MPUMEHEHUS, a TAaKXKe OMPEACIAT
Hau0oJiee MHTEPECHbIE HANpaBJICHUs Ul JalbHENIIEro yriayOsieHus, mapajuielIbHO pa3BHUBas
HaBBIKM  JU3aMH-MBIIUICHHS, JW3aiiH-aHaau3a M CIIOCOOHOCTH  CO3JaBaTh HOBOE M
BOCTPEeOOBAHHOE.

CuHeprus METOJOB M TEXHOJOIHH, HCHOJB3yeMBIX B HampaBieHuM «Pa3paboTka
NPUIOKEHUH BUPTYaJIbHOM M JIONOJHEHHOM pPeajbHOCTH», JAcT OOydarolleMycCsl YHUKaIbHbIE
METaIrpeIMEeTHbIE KOMIIETEHIIMH, KOTOpbhIe OyAyT TMOJIe3HBI B cdepe NpOeKTUPOBAHHUS,
MOJICJIUPOBAHMS 0OBEKTOB U IPOLIECCOB, PA3pabOTKU MPUIIOKEHHUH U Jp.

[Iporpamma na€r HEOOXOAWMBIE KOMIETCHUWH Ui JaJbHEHIIEro yriyoJEéHHOTO
OCBOEHUS TU3AMHEPCKUX HABBIKOB M METOJUK IPOEKTUPOBaHUsA. OCHOBHBIMU HAIIPaBJICHUSAMHU B
M3YYEHUU TEXHOJOTHI BUPTYaJIbHON U JIONOJIHEHHOM peaibHOCTH, C KOTOPHIMU MTO3HAKOMSITCS
oOyyaroluecsi B paMKax MOJYJs, CTAaHYT HadajJbHbIE 3HAHUS O pa3pabOTKe MPHIIOKEHUH A
pa3IMYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMITBIOTEPHOTO 3peHHUs, 0a3oBble moHATHA 3D-
MOJIEJIMPOBaHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTUSIMU CO3/1aHHS COOCTBEHHBIX YCTPOWCTB U pa3padOTKH
OpuiIokeHn  OyayT  pa3BUBAaThCS — UCCIIENOBATENIbCKHUE, WH)XKEHEPHbIE M MPOEKTHBIE
KOMIIETEHIINH.

OcBoeHMe 3THX TEXHOJOTMH IMOJpa3yMeBaeT IMOJydeHHe psijia 0a30BbIX KOMIIETEHLIUH,
BJIa/IEHNE KOTOPHIMH KPUTHUYECKH HEOOXOAUMO JTHOOOMY CHEIHATUCTY Ha KOHKYPEHTHOM pPBhIHKE
tpyna B STEAM-npodeccusix.

Ieanb nporpaMmmel: hopmMupoBaHre yHUKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHONOTUsAME yepe3 UCII0Ib30BAHNE KEHC-TEXHOIOTHl.

3agauyu nmporpaMmsbi:

Obyuarowue:

— O0OBsCHUTH 0a30Bble NOHATHSA cQepbl pa3pabOTKU NPUIOKEHUH BUPTYalbHOH H
JIOTIOJTHEHHOM peaybHOCTU: KIII0UeBble OCOOCHHOCTH TEXHOJIOTMH M UX Pa3IMuUs MEXIY
co0oif, maHopamHoe (OTO U BHJIEO, TPEKUHI pEATbHBIX OOBEKTOB, HUHTEpdeiic,
MOJINTOHAIbHOE MOJIETMPOBAHHUE;

— c¢opMUPOBATh HAaBBIKM  BBIMOJHEHHUS] TEXHOJIOTMYECKOM IENOYKH pa3paboTKH
OPUIOKEHUH JUISI MOOWJIBHBIX YCTPOWCTB MW/WJIM TEPCOHANBHBIX KOMIIBIOTEPOB C
HCIIOJIb30BaHUEM CHEIMANIbHBIX IPOrPAaMMHBIX CpPEl;

— copmupoBaTh 6a30BbIe HABBIKK pabOTHI B MporpaMmax Juist pa3paboTKH NPUIOKEHUH C
BUPTYAJIBHOW U JOTIOJTHEHHOM PEaJIbHOCTBIO;

— chopmupoBaTh 0a30Bble HaBBIKM pabOTBl B MporpaMmax s TpPEXMEPHOIro
MOJIETTUPOBAHUS;

— HAy4yuTh MWCIIOJIB30BaThb W aJalTUPOBATh TPEXMEPHBIE MOJAENM, HAXOIALIUECS B
OTKPBITOM JOCTYIIE, IS 3a/1a4 Kelica;

— copmupoBaTh 6a30Bble HABBIKM PabOTHI B MporpaMMax sl pa3paboTK rpaduueckux
uHTEp(PEcoB;

— IPUBUTH HABBIKM MPOEKTHON IEATEIBHOCTH, B TOM YHCJIE UCII0JIb30BAHNE HHCTPYMEHTOB
IUTAHUPOBAHUSL.



Paszsusarowue:

Ha TPOTSHKEHUHM Bcex 3aHaTH  QopmupoBath 4K-kommeTeHIuu (KpUTHYECKOE
MBIILICHUE, KPEaTUBHOE MBIIICHUE, KOMMYHUKAIIUs, KOOTepalus);

CIocoOCTBOBAThH PACHIMPEHUIO CIOBAPHOTO 3a11aca;

CIOCOOCTBOBATh  PAa3BUTHUIO  NAMATH, BHUMAaHUS, TEXHUYECKOTO  MBIIUICHUS,
U300peTaTeNIbHOCTH;

CIOCOOCTBOBATH PA3BUTHUIO AJITOPUTMUUYECKOTO MBIIIUICHHUS;

croco6cTBOBaTh (HOPMUPOBAHUIO HHTEPECA K TEXHUUYECKUM 3HAHUSIM;

Ccroco0cTBOBaTh (HOPMHUPOBAHUIO YMEHHS MPAKTUYCCKOTO MPUMEHEHHUS TOTYyYSHHBIX
3HAHUM;

chopMupoBaTh yMeHHE (HOPMYITHPOBATH, APTYMEHTHUPOBATH M OTCTAMBATH CBOE MHECHHE;
c(hopMHpPOBaTh YMEHHE BBICTYIATh MYOIMYHO C AOKIJIAJaMHU, IPE3CHTALUSIMHU U T. II.

Bocnumamenvhuie:.

BOCIHTBIBATh aKKYPATHOCTh U JUCHUIUIMHUPOBAHHOCTD MPH BBIIIOJIHEHUHU PaObOThI;
crocoOcTBOBaTh  (DOPMHPOBAHHMIO  TIOJOKUTEIILHONH  MOTHBallMd K  TPYAOBOM
JIeATEIbHOCTH;

CIocoOCTBOBATh (POPMHUPOBAHUIO OIBITA COBMECTHOTO M WHIAMBHUIYAJILHOTO TBOPYECTBA
P BBINOJHEHUN KOMaH/IHbIX 3a/1aHUII;

BOCITUTHIBAThH TPYI0JIIO0HE, YBOKEHUE K TPYY;

dbopMUpPOBaTh YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIIH;

BOCIIUTHIBATh YYBCTBO MATPUOTH3MA, TI'PAKIAHCTBEHHOCTH, TOPAOCTH 32 JOCTHKEHUSA
oreuectBeHHOM U T-0oTpacnu.

IIporuo3upyemsbie pe3yJbTaThl H CIIOCOOBI X TPOBEPKH

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOIIIEHHE K HHPOPMAIIUU 1 U30UPATENbHOCTh €€ BOCTIPUSTHUS;
OCMBICJIIEHHE MOTHUBOB CBOMX JICUCTBUI MPU BBIMOJHEHUH 3aIaHUM;

pa3BUTHE JTIOO03HATEIBHOCTH, COOOPA3UTENHHOCTH TPU BHIMOTHEHUH Pa3HOOOPA3HBIX
3a/IaHUI MPOOJIEMHOTO U SBPUCTUUYECKOTO XapaKTePa,

pa3BUTHE  BHUMATEIbHOCTH,  HACTOWYMBOCTH,  LEJIEYCTPEMIIEHHOCTH,  YMEHUS
MPEOA0JIEBAaTh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIbBHOCTH  CYKJICHHI, HE3aBUCUMOCTH M  HECTAHJAPTHOCTH
MBIIIICHHS,

OCBOEHHUE COLIMAJIBHBIX HOPM, MPaBUJI MOBEACHHUs, pojieii 1 GopM COlMaNbHON XKU3HU B
TpYIIax ¥ COOOIIeCTBaX;

dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYIHUYECTBE C
JPYTUMH 00Yy4arOIUMUCH.

MeTanpeameTrHbie pe3yJbTaThbl:
Pecynamusnvie ynusepcanvnuvle yuebnvie 0eticmeust:

yYMEHHE IPUHUMATh U COXPaHSTh yUeOHYIO0 3a/1auy;

YMEHHE IJIaHUPOBAaTh MOCJIEI0BATENBHOCTD 1IAr0B AJITOPUTMa JUIs TIOCTHKEHUS LENH;
YMEHHE CTaBUTh 1eNb (CO3JaHie TBOPUECKON paboThl), MIIAHUPOBATh JTOCTHXKEHHUE TOU
LENH;

YMEHHE OCYLIECTBIIATh HTOTOBBINA U MOIIATOBBIM KOHTPOJIb 110 PE3YyibTary;

CHOCOOHOCTH aJIeKBaTHO BOCIIPMHUMATh OIIEHKY HACTaBHHUKA U JAPYTUX 00y4yaromuxcs;
YMEHHE pa3inyaTh Coco0 U pe3yiabTaT JeiCTBUS;

YMEHHME BHOCUTh KOPPEKTHUBBI B JIEHCTBHUS B Cllydae pacxXx0)kKJIEHUS pe3yibTaTa PEICHUs
3aJ1ayu Ha OCHOBE €€ OIICHKH M y4€Ta XapaKkTepa CIeJaHHbIX OIINOO0K;

YMEHHUE B COTPYTHUYECTBE CTAaBUTh HOBBIC YUeOHBIC 33/1a4H;

CHOCOOHOCTh MPOSIBIIATH T03HABATEIbHYI0 HHULIUMATUBY B Y4€OHOM COTPYIHUYECTBE;



YMEHHE OCBAaMBaTh CIIOCOOBI pelieHusl MPoOIeM TBOPUYECKOTO XapaKTepa B KU3HEHHBIX
CUTYAITUSX;

YMEHUE OLEHHUBATh IOJYYAIOIUNACA TBOPYECKUM IIPOAYKT M COOTHOCUTH €ro ¢
W3HAYAIBHBIM 3aMBICJIOM, BBIIOJHATH M0 HEOOXOJMMOCTH KOPPEKIMH KOO MPOJYKTa,
100 3aMbICia.

Hosuasamenvhble yHUBEDCAIbHBIE Vll€6Hbl€ delicmeus.

YMEHHUE OCYLIECTBIATh MOUCK MH(POPMALMU B HHIUBUAYAIHHBIX HH()OPMAIIMOHHBIX
apxmuBax oOyuaromerocs, WHPOPMAIMOHHOW cpele 00pa30BaTEIbHOTO YUPEKACHUS,
denepanbHBIX XpaHUIUIIAX UH(OPMAIIMOHHBIX 00Pa30BaTENbHBIX PECYPCOB;

YMEHHE MCIOJIb30BaTh CPEICTBA MHOOPMALMOHHBIX U KOMMYHUKAIIHOHHBIX TE€XHOJIOTHIl
JUIS pEeUIeHNs] KOMMYHHKATUBHBIX, I03HABATEIbHBIX U TBOPUECKUX 3a7ay;

yYMEHHE OPHEHTHPOBATHCS B Pa3HOOOPA3UH CIIOCOOOB PEILICHUS 33/1a4;

YMEHUE OCYIIECTBIATH aHaIU3 OOBEKTOB C BBIJACICHHEM CYIIECTBEHHBIX H
HECYII[ECTBCHHBIX IPH3HAKOB,

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

YMEHHE CTPOUTH JIOTHYECKHE DPACCY)XICHUS B (OpPME CBSI3U TNPOCTHIX CYXKICHHUH 00
00BEKTE;

yYMEHHE yCTaHABINBATh aHAJIOTUHU, IPUIUHHO-CIICICTBEHHBIE CBA3H;

YMEHHE MOJAEIHPOBaTh, NPeoOpa30BbIBaTh O0BEKT M3 UyBCTBEHHOW ()OPMBI B MOJEIb,
rZle  BBIACNCHBI  CYIIECTBEHHBIE  XapPAaKTEPUCTHKH OOBEKTa  (IIPOCTPaHCTBEHHO-
rpaduveckas Wi 3HaKOBO-CHMBOJIMYECKas);

YMEHHE CHHTE3UPOBaTh, COCTABIATH LIEJIO€ W3 YacTei, B TOM YHCJIE CaMOCTOSTEIbHO
JOCTPanuBaTh C BOCIIOJIHEHHEM HEIOCTAIONINX KOMIIOHEHTOB.

KOMMVHMKClmu6Hbl€ YHUBEpPCAilbHblE V’{€6Hbl€ oelicmeus.

YMEHHME apryMEHTHUPOBATh CBOIO TOUKY 3pEHHS Ha BbIOOp OCHOBAHUN M KPUTEPUEB NPU
BBIJICJIEHUH NTPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKAIIMU O0BEKTOB;
YMEHHE BBICIYIINBATh COOECETHUKA U BECTH JUAJIOT;
CHOCOOHOCTh NMpPH3HABATh BO3MOXKHOCTb CYIIECTBOBAHMS PA3IUYHBIX TOUEK 3PEHUS U
IIPaBO KaXJ0r0 UMETh CBOIO;
yMEHUE IUIAHUPOBaTh y4yeOHOE COTPYAHUYECTBO C HACTaBHUKOM U JPYTUMH
00y4aroMUCs: ONpPeAeNATh 1eNd, GQYHKIIMN YYaCTHUKOB, CIIOCOOBI B3aUMOIEHCTBUS;
YMEHHUE OCYIIECTBIATH IOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B IIOUCKE
u coope uHpopmaiuu;
yMEHHUE paspemaTb KOH(MIMKTHI: BBIABICHHE, HACHTHU(QHKALMA MpOoOJeMbl, MOUCK U
OlICHKA aJIbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus KOH(DINKTA, IPUHATHE PELICHUS U €ro
peanusanus;
YMEHHUE C JOCTATOYHOW MOJHOTOM M TOYHOCTBIO BBIPAXkKaThb CBOHU MBICIA B COOTBETCTBUH
C 337ja4aMU ¥ YCJIIOBUSMH KOMMYHHKAIUH;
BJIa/ICHE MOHOJIOTHYECKOHN U THAJOrMuecKoi opMaMu pedH.

IIpenmeTrHble pe3yJIbTaThl

B pesynbpTaTe ocBOCHMs MPOrpaMMbl 00YJarOITUECS JOJKHBI

3Hamo.

KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTUN BUPTYAJIIbHOM U JIONIOJIHEHHON peaibHOCTH;
HOPUHIUIBI paOOTHI MPUIIOKEHUH ¢ BUPTYaIbHOM U JIOMOJTHEHHON peasbHOCTbIO;
NepeyeHb COBPEMEHHBIX YCTPOICTB, UCIOIb3yEMbIX ISl pabOThl C TEXHOJOTUSAMU, U UX
IIpeIHa3HAYECHHUE;

OCHOBHOI (DYHKIIMOHAJ MTPOrpaMM It TPEXMEPHOTO MOJIETTUPOBAHUS;

OPUHIUIBL U CIOCOOBI Pa3pabOTKH MPUIIOKEHUH € BHUPTYAIbHOM M JONOJHEHHOM
PEaIbHOCTBIO;

OCHOBHOM (DYHKLIMOHAJ TMPOTPaMMHBIX cpel s pPa3paboTKU MPUIOKEHUH ¢
BUPTYaJIbHOU U IOTIOJTHEHHOW PEabHOCTHIO;

0c00EeHHOCTH pa3paboTKu rpaduuecKux UHTephencoB.



HACTpauBaTh U 3aIMlyCcKaTh IIJIEM BUPTYaJIbHOU pealbHOCTH;

yCTaHaBJIMBATh M TECTUPOBATH MPUIIOKEHUS BUPTYAIbHON PEaIbHOCTH;

CaMOCTOSITENIbHO COOMPATh OYKU BUPTYaIbHON PEaTbHOCTH;

dbopmynupoBaTh 33124y Ha MPOSKTUPOBAHUE UCXOIS U3 BBISBICHHOH MPOOIIEMBL;

YMETb I0JIb30BAThCS PA3TUYHBIMU METOAAMH F€HEepalluu UIeH;

BBINOJIHATH IPUMHUTUBHBIC OINIEPALIMH B IPOrpaMMax JijIsi TPEXMEPHOTO MOJCIIMPOBAHMS;
BBIMOJHATh TMPUMUTUBHBIE ONEpalid B TMPOTPpaMMHBIX cpedax Mg pa3padoTKu
IIPUJIOKEHUN C BUPTYAJIbHOU U JOIOJIHEHHOW PEaJIbHOCTBIO;

KOMIIWIMPOBATh TMPUJIIOKEHUE I MOOWIBHBIX YCTPOMCTB WJIM TEPCOHAIBHBIX
KOMITBIOTEPOB U pa3MeIlaTh €ro Il CKaYMBaHUS MOJIb30BaTEIISIMU;

paspabatsiBaTh rpaduueckuii uaTepdeiic (UX/UI);

pa3pabaTeiBaTh Bce HEOOXOIMMBIC rpadUuecKre W BUACOMATEPUANBI JIJISl MPE3CHTAINN
MIPOEKTA;

IIPEACTABIIITH CBOM MPOEKT.

grademo.

OCHOBHOHM TEpMHUHOJIOTHEH B O0JACTH TEXHOJOTHH BUPTYAIBHOH W JOIOJTHEHHOMN
peanbHOCTH;

0a30BbIMU HaBbIKAMU TPEXMEPHOTO MOJIEJIMPOBAHMS;

0a30BbIMH HABbIKAMHU pPa3pabOTKU MPHIOKEHUNW C BUPTYaJbHOM M JOMOJHEHHOMN
PeaIbHOCTBIO;

3HAHUSAMU MO0 MPHUHIHUIAM paboThl U OCOOCHHOCTSIM YCTPONCTB BHUPTYAJIbHOH U
JIOTIOJIHEHHOM PEAIBHOCTH.

®opMbl MO/IBE/ICHUS] HTOI0B peajin3anuu 001meodpa3oBaTe/IbHOM NPOrPaMMbl

[TonBeneHNE UTOTOB peann3yeTcsl B paMKax 3allUThl pe3ylbTaToB BhinmoiaHeHus Keiica 1 u
Ketica 2.

(I)OprI AEMOHCTpPalMU PE3yJbTaToB Oﬁy‘lel-[]/lﬂ

[IpencraBienue pe3ynbTaToB 00pa30BaTEIbHON AESITEIBHOCTH MPOHAET B popMe MyOInIHOM
Ipe3eHTAllUd pPELIeHUI KeMcoB KOMaHIaMU M IOCJIEAYIOIIMX OTBETOB BBICTYMAIOUIMX Ha
BOIPOCHI HACTAaBHUKA U JIPYTUX KOMaH]I.

®opMBbI TUATHOCTHKH Pe3yJIbTATOB 00y4eHH S

becena, TectipoBaHnue, onpoc.

Coaeprxanue nporpaMmsl Kypca
[Tporpamma mpesnrosaraeT MOCTENEHHOE PACIIMPEHNE 3HAaHUM U UX YIIIyOJIeHHe, a TaKxKe

npuoOpeTeHne yMEHHH B OO0JIACTH NPOEKTHPOBAHUS, KOHCTPYHMPOBAHMS M H3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe 00pa3oBaTenbHOro IMpolecca JeKUT MPOEKTHbIA moaxoa. OcHoBHas (opma

MO/Ia4y TEOPUHU — WHTEPAKTUBHBIC JICKIIMH W TIOIIArOBhIE MacTep-Kiacchl B rpymmax g0 10-15
yenoBek. [IpakTuueckue 3a1aHus TUIaHUPYETCS BBITOIHATh KaK MHIWBUAYAJIBHO U B Iapax, TaK
¥ B MaJIbIX TPYIIax. 3aHATUS IPOBOJATCSA B BHIe Oecel, CEeMMHAPOB, JIEKITUI: JIJIsl HATJSITHOCTH
MI0JABAEMOT0 Marepuaja HCHOJb3YETCA Pa3JIMYHBIA  MYJIbTUMEAUNHBIA MaTepual —
MPE3EHTAlUM, BUICOPOJUKH, TPUI0KEHUS TIP.



TeMaTnuyeckoe NJIAHMPOBAHUE

Ne Bcero
n/n Pa3nesibl nporpaMmmbl yueOHOro Kypca 4yacos
Oopa3oBaTesibHasi 4YacTh
1 Keiic 1.
IIpoexTupyem uaeaibHoe VR-ycrpoiicTBo
1.1 | 3nakomcTtBO. Texnuka Oe3omacHoctu. BBonmnoe 3ansrtue («Co3zmaBaii 1
MHUPBI»)
1.2 | BBeneHue B TEXHOJIOTUH BUPTYAIBbHOM U JONOJIHEHHON peaIbHOCTH 1
1.3 | 3nakomcTBO ¢ VR-TEXHOIOTHSIMH HA MHTCPAKTUBHON BBOJIHOM JICKIIUN 1
1.4 | TectupoBaHue  ycTpOWCTBa, YCTaHOBKa  MpPWJIOXKEHUH,  aHAIU3 1
IPUHIUIIOB PA0OTHI, BBISBICHHUE KIFOUEBbIX XapaKTEPUCTUK
BoisiBnenue npuHUOMIIOB pabOThl LUIEMAa BHUPTYaJbHOM pEalbHOCTH, 1
MIOUCK, aHaIU3 M CTPyKTypupoBaHue uHpopmamuu o apyrux VR-
YCTpOMCTBaX
Beibop Marepuana W KOHCTPYKIMHM Ui COOCTBEHHOW TapHUTYPBI, 1
MOJITOTOBKA K COOpKe yCTpOHCTBa
CoOopka coOCTBEHHOM TapHUTYPHI, BBIPE3aHUE HEOOXOIUMBIX JIeTaneit 2
COopka cOOCTBEHHOW TapHUTYpHI, BbIpE3aHHE HEOOXOIMMBIX JeTaleH, 2
JIU3aliH YCTPONCTBA
TecTupoBanue u 10pabOTKa MPOTOTHUIIA 1
Pabora ¢ kapToil MmOJIb30BAaTENbCKOrO OMBITA: BBIABIEHUE MPOOJIEM, C 1
KOTOPBIMHM MOHO CTOJIKHYTBCSI IIpU HcIosb30BaHuu VR. ®oxycnpoBka
Ha OJHOU U3 HUX
AHanmu3 U OlleHKa CYIIECTBYIOUIMX perieHuit npobiemsl. Madorpadpuka 1
0 pEeIICHUAM
I'enepanus uneit i pemienust 3tux npodieM. OnucaHue HECKOIbKUX 1
uzeu, skcnpecc-3cKu3bl. MUHHU-TIpE3eHTAllMN UAeH U BbIOOp JIyUlINX B
popaboTKy
N3ydyeHne TOHATHSA «IIEPCHEKTUBA», OKPYKHOCTH B TIEPCIEKTUBE, 2

IITPUXOBKHU, CBETOTECHH, MMATAIOIIEH TEHU




N3ydeHne CBETOTEHM W TAJalIIed TeHH Ha mpumepe Quryp.
[Toctpoenne ObICTporo scku3a (uUrypsl B TMepCHEKTHBE, Iepeaaya 2
00BEMa ¢ TOMOIIIBIO KapaHaama. TeXHUKa pUCOBAHMS MapKEepaMHu

OcBoeHue HaBbIKOB paboThl B IO 11t TpEXMEPHOro NMPOEKTUPOBAHUS 7
(na BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenupoBanue pa3pabaTbiBa€MOro yCTPOHCTBA 4
doropeasmctruHas  Buzyanuzarus  3D-moxemn. Pengep  (KeyShot, 2
Autodesk Vred)

[TonroroBka rpapuyUecKux MaTepHajoB il TPE3CHTAUU IPOEKTa 2
(poro, Bumeo, wuHborpaduka). OcBoeHHE HABBHIKOB  BEPCTKHU
MIPE3CHTAINH

[IpencraBieHre IPOSKTOB Mepea APYyruMu ooydarormmmucs. [1yommanas 2

IpE3CHTalUsA U 3aliuTa IIPOCKTOB

Bcero uacos 35

Conep:xanue TeM NPOrpaMMBbl
Keiic 1. [IpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 1) oOydwaromiuecsi UCCIECIYIOT CYHIECTBYIOIIME MOJEIH
YCTpOI\/JICTB BI/IpTyaJH)HOI\/JI PCAIBbHOCTH, BLIABJIIAIOT KIIOYCBBLIC IMApaMCTPBI, a 3aTCM BBIIIOJIHAIOT
NPOEKTHYIO 33/1a4y — KOHCTPYHPYIOT coOcTBeHHOe VR-ycTpoiicTBo. O0yuaromuecs HCClIeayoT
VR-KoHTpoOsuIepsl 1 0000IIaI0T BO3MOKHbBIE MPUHILUIBI YIPABIEHUS CUCTEMaMHU BUPTYalbHOU
peanbHOCTH. CpaBHHUBAIOT pa3IMYHbIE TUIIBI YIPABICHUS W JEJAal0T BBIBOJBI O TOM, YTO
HE00XO0UMO Uil «00OMaHa) MO3ra U NOTPYKEHHS B IPYTrol Mup.

OOyuaromecss cMOTyT coOpaThb COOCTBEHHYIO MoJieNb VR-TapHUTYpBI: CIPOEKTHUPOBATh,
CMOJIEIMpPOBaTh, BbIpe3aTh/pacriedarat Ha 3D-mpuHTEpe HYXHBIE JJIEMEHTHI, a 3aTeM
IPOTECTUPOBATh CAMOCTOSATENILHO pa3paboTaHHOE YCTPOUCTBO.



Kaaposble yci10BUS peajin3aliiu MPOrpamMMbl

TpebGoBaHMsI K KAAPOBBIM PECYPCaM:

® YKOMIUICKTOBAHHOCTh  00pa30BaTEIbHOTO  YYPESKICHHUS  IEAarorH4eCKUMH,
PYKOBOAAIIMMU U WHBIMU paGOTHI/IKaMI/I;

® YpOBEHb KBAIM(UKAIUK MENarOrMYECKUX, PYKOBOISIIMX W HHBIX PaOOTHHKOB
00pa30BaTENbHOTO YUPEKACHHUS;

® HENPEPHIBHOCTH MPO(ECCHOHATLHOTO Pa3BUTHS MEIarOTMUSCKUX U PYKOBOISIINX
paOOTHUKOB  OOpPa30BAaTENBHOIO  YUPEXKJICHUS, PpEATU3YIOIIEro OCHOBHYIO
00pa3oBaTeNbHYIO IPOrpamMMy.

Kommnerenmyu MeIarOrHYeCKOro paboTHUKa, peaTM3yoIero OCHOBHYIO
00pa3oBaTesbHYIO MPOTPaAMMY:

e o0ecrevynBaTh yCIOBUS ISl YCIICIIHOM e TEIbHOCTH, MO3UTUBHOM MOTHBAIUH, &
TaK)K€ CAMOMOTHBHUPOBAHUS 00y4aIOLINXCS;

® OCYIICCTBISATh CAMOCTOSITCIIBHBIA TMOUCK M aHauu3 HHOOPMAIMK C IMOMOIIBIO
COBPECMCHHBIX I/IH(l)OpMaIII/IOHHO-HOI/ICKOBI)IX TeXHOHOFHﬁ;

® BRJIAJICHUE MHCTPYMEHTAMU MPOCKTHOU JNESTEIHHOCTH;

® YMCHHE OpraHW30BBIBATH M COMPOBOXKIATh Yy4YEOHO-HCCIEIOBATENBCKYIO H
MPOCKTHYIO ICATEIILHOCTh O0YYarOIIUXCS;

® yMEHHE UHTEPIPETUPOBATH PE3YJIbTAaThl JOCTUKEHUIN 00yUaromuxcs;

e (0a30BbIC HaBBIKK PabOTHI B MPOrpamMMax JUlsl TpEXMEpHOTro mMozaenupoBanus (3ds
Max, Blender 3D, Maya u np.);

® (0a30BbIC HaBBIKM Pa0OTHI B MIPOrPAMMHBIX CpeliaX MO pa3padOoTKe MPHIIOKEHHH C

BUPTYaIbHOU U JonofHeHHOU peanbHOCThIO (Unity3D, Unreal Engine u nip.).



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaTn3alu NporpaMmMsbl

AnmnapatHoe ¥ TeXHHYeCKoe o0ecrieyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TpPOM3BOAUTENBHOCTh mporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 emunuir; oOBEM
ornepatuBHOU namsTu: He MeHee 4 ['0; 00bém Hakonutens SSD/eMMC: ne menee
128 I'6 (WM COOTBETCTBYIOIIMK 10 XapaKTEPUCTUKAM IE€PCOHAIbHBII
KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );

MBIILIb.

Pabouee MecTo HaCTaBHUKA:

noytoyk: mporeccop Intel Core i5-4590/AMD FX 8350 — aHamoru4Has Wju
Oonee HoBas monenb, rpaduueckuii mpormeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amnanormunas win Oojiee HOBas MOJENb, OOBEM
orepaTuBHOU mamsaTu: He MeHee 4 [0, BumeoBbixoq HDMI 1.4, DisplayPort 1.2
unn Oonee HOBas MoOJAENb (WM COOTBETCTBYIOLIMI IO XapaKTepUCTUKaAM
MEPCOHATBHBINA KOMITBIOTEP C MOHUTOPOM, KJIIABHATYPOH M KOJIOHKAMH );

uuieM BuptyanbHoi peaabHocTd HTC Vive unu Vive Pro Full Kit — 1 mit.;
JUYHBIE MOOWJIBHBIE YCTPOHCTBa OOYyYarOIIMXCS W/WJIM  HACTaBHHUKA C
onepanroHHo cucteMoit Android;

MPE3CHTAIHIOHHOE 000PYAOBaHUE C BO3MOXXHOCTBIO TIOAKIIIOUSHHS K KOMITBIOTEPY
— 1 KOMILJIEKT;

GumIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi J0CKa, COOTBETCTBYIOUIMA Habop
MUCbMEHHBIX MPUHAJICKHOCTENH — 1 mT.;

enuHas cetb Wi-Fi.

IIporpammHoe ob0ecnieyeHue:

oducHOe mporpaMMHOE 00eCIIEUEHNUE;

porpaMMHoe obecrieueHue i TpéxmepHoro Moaeiauposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHas  cpefa Ui pa3pabOTKU TMPHIOKEHUH C BHUPTYAIbHOM H
nomnonHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduuecKuil peakTop Ha BEIOOp HACTAaBHUKA.

Pacxonnble MaTepHuabl:

Oymara A4 nist pucoBaHUS U pacnedyaTku — MUHUMYM 1 ymakoBka 200 11cTOB;
Oymara A3 nmst pucoBaHUS — MHUHHMYM 110 3 JTUCTa HAa OJTHOTO O0yYaronierocs;
Ha0Op MPOCTHIX KapaHaamel — M0 KOJIMYECTBY 00YJarOInuXCs;

Ha0Op Y€PHBIX MAPUKOBBIX PYyYEK — MO KOJHUYECTBY 00yUarONINXCS;

kner IIBA — 2 mir.;

KJIef-KapaHJal — M0 KOJTUYECTBY 00yUaroNuXcs;

CKOTY MPO3pavyHbIi/MaTOBBIA — 2 MIT.;

CKOTY JIByCTOPOHHHMI — 2 IIT.;

KapTOH/TOPpOKapTOH s MaketupoBanus — 1200*800 mM, 1Mo OJHOMY JHCTYy Ha JABYX
0o0ydaromuxcs;

HO>X MaKETHBIN — TI0 KOJIMYECTBY 00 yJArOIINXCS;

JIe3BUS JJI1 HOXKA CMEHHBbIE 18 MM — 2 mT.;

HO>XHHIIBI — T10 KOJTMYECTBY 00YJaIOIIUXCS;

KOBPHK JJIsI PE3KU KapTOHA — TI0 KOJTMYECTBY 00YJaIOIINXCS;

JUH3BI 25 MM Ui 34 MM — KOMIUIEKT, TI0 KOJIMYECTBY 00yUYaOIINXCS;
nononuuTelibHo — PLA-mmactuk 1,75 REC HeCKONBKHX IIBETOB.



Hepeqeﬂb PEKOMEHAYEMbBIX HCTOYHHKOB

1. Anpuan Hloneccu. Kak crarp nuzaitHepoM, He IpojaB aymry absisoiry / [Turtep.

2. Kanna JIunrka, Tum Orwisu. {ymai kak quzaiinep. Jlu3aiiH-MblIUIEHUE I
MeHekepoB / Mann, BanoB u depoOep.

3. Maiikn JIxxanma. Coxru cBo€ nmoprdonuo! To, uemy He yyaT B IU3aHHEPCKUX MIKOJAX /
[Tutep.

4. @®un Knmusep. Yemy Bac He Hayvart B Au3aiiH-1kone / 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, 20009.

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.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/?q=design%?20sketching&rs=typed&term_meta[]=de
sign%7Ctyped&term_meta[]=sketching%?7Ctyped.

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

Tekcr Keica

O BHUpPTyaJbHOW  pEaJbHOCTA TOBOPSAT O4YeHb MHorue. Ilo  pasHeIM  OlieHKawM,
B TedyeHue cienymomux S5 1ner pbeiHOK VR/AR  Belpacter B gecatku  pa3.  Kro-To
MpPECKa3bIBAET MAKCUMAJIBHBIM pPOCT MCHOJIB30BaHUSI yCTpoucTB B 2022-2023, KTO-TO
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MPOTHO3UPYET aKTUBHOE MIPOHUKHOBEHUE TEXHOJIOTU yKe B 2020-2021.
BuptyanbHas peanbHOCTh HCHOJB3yeTcs B caMbIX pas3HbiXx cdepax. C  mOMOUIbIO
VR-ycTpoiicTB Bpauu TPEHUPYIOTCS MPOBOAUTH ONEpalUM, JETYUKU Yy4yaTCs YIPaBISATh
CaMOJIETOM.

CymecTByeT crienuaabHblii TEPMUH «CEPhE3HBIE UTPbI». [0 HUMU NTOIpa3yMeBaOT CUMYIISILIVM,
KOTOpbIE HYXKHBI, HanpuMmep, cnenuanucram MYC. JleiicTBUTENIbHO, YpE3BbIYAMHBIC CUTYALIMU
3HAUUTENBHO IPOLIE CMOJEIUPOBATh U MPOUrpaTh B BUPTYyaJbHOM MHPE, YEM Ha CAMOM JIENIE
yCTpauBaTh MOXap.

Bupryanenas  mozens  MKC  ucnosnb3yercss s MOJEIMPOBAHMS — BBIXOJAOB B
OTKPBITBI ~ KOCMOC:  KOCMOHABTBl ~ JIy4llle  MOHMMAarT  ONTUMaJbHbIE  MapLIPyThl
JBIDKEHUS. DTO YaCTUYHO 3aMEHSeT OTPa0OTKy MAaHUMYJSAIMA B 3HAMEHUTOM OacceifHe

IlenTpa MMOATOTOBKH KOCMOHABTOB (LIITK).
[TomoOGHBIX  HpUMEPOB  MCMONB30BaHUS VR~ MHOXKECTBO: OHM  JIOKa3bIBalOT,  YTO
BUPTyallbHasl ~ pEaJbHOCTb  CETOJHA — OTO HE TOJBKO  KOMIIBIOTEPHBIE  UIPBIL

B pamkax keiica Bam  TpeiaracTcsi  MPOTECTUPOBATH W W3YYHTh  IPUHITUIIBI
paboTel coBpeMeHHBIX VR-yCcTpoiicTB, a 3areM NPUCTYNUTh K CO3JAHUIO CBOETO
COOCTBEHHOTO.

Onucanue Keiica

B Tteuenue HeCKONbKMX 3aHATUN OOydaroIIMecs TECTHPYIOT cyllecTByromiue VRycTpoiicTsa,
YCTaHaBIMUBAIOT MPUIOKEHUS, aHAIIM3UPYIOT MIPUHIIUATIBI paboThl,
BBISBJISIIOT ~ KJIIOUEBBIE  XAapaKTEPUCTUKH, U3y4daloT pas3iuyHble KoHTposuiepel  (Oculus
Touch, HTC Vive, Leap Motion), BBIABIAIOT HUX MNPUHIUIB PadOThI, HILYT APYyTUE
CHOCOOBI B3aUMOJEHCTBUS C BHPTYaJbHOW peallbHOCTBIO B wHHTepHeTe. OOyuarommecs
CPaBHHMBAIOT pPAa3IMYHBIE THIIBI YIPABICHUS W [ENAIOT BBIBOJABI O TOM, YTO HEOOXOIMMO
i «oOMaHa» MoO3ra W TOTpyKeHHs B apyroii mup. Ilociie KauecTBEHHOro aHaiu3a OHH
HAYMHAIOT CO3/1aBaTh COOCTBEHHOE YCTPOKICTBO.
Hcnonp3ys METO/I MPOEKTUPOBAHHS KapThl MOJTb30BATEIHCKOTO OTIBITA,
OoOy4Jaromuics COCTaBIsieT KapTy MCIOIb30BaHUS YCTPONCTB BUPTYalIbHOH pPEaTbHOCTU
— ONKCHIBACTCA OJHA W3 MPOOJIeM, BO3HUKAIOMMX Y OOYYalomEerocss BO BpEMsS 3TOTO
npoiiecca (maBur, KapKo, TSKENO u mnp.).
B mpomecce  Ou3aifH-IPOEKTUPOBAHHMS  BO3ZHUKACT  HEOOXOAMMOCTh  BH3YalU3aIlUH
cBonx wuaed. Tak kak e HapHcoBaTh CBOW Au3aiiH mpaBmibHO? Kak BbIOpaTh pakype,
KOMITO3UIINIO, TPaBWIBHO  TOCTPOUTH  TPEAMET, HW300pasuTh €ro TOXOXHM  Ha
HacToAmMA? A Kak caenatb 3To OwicTpo u 3ddexTHO? B mporecce ScKkU3MpOBaHUS
OoOyJaromuiicss OCBaMBaeT TEXHUKH CKETUYMHTA MapKepaMH, TIOHSATHS TEPCICKTUBEI,

MOCTPOEHUS 00BEKTOB, najaronien TEHHU u Ip.
Maker co3naércs JUISt MPOBEPKU ONpeNCIEHHBIX MapaMeTpoB 00beKTa
(reoOMeTpUYECKNX pa3MepoB, JOPrOHOMHUKH, pa3MEIIEHUS BHYTPEHHHX DJJIEMEHTOB U T.
M.), BBIIOJHSETCS OBICTpO — W3 Oymard, KapTOHa, TEHOIUIacTa ©  MOJO00HBIX

MarepuayioB. JlomycTumMa CTENEHb YCIOBHOCTM MPH BBINOJHEHUM MAaKeTa; HE HYKHO
CTPEMUTBCA K  PEAIUCTHYHOCTH.  [IpO€KT  UCHBITBIBAETCS, BHOCATCS  HW3MEHEHUS.
HopaboTka IIPOEKTA — Ba)KHBIN JTan IIPOCKTUPOBAHUS. IIpome BCETO
IPOBEPUTH PabOTOCHOCOOHOCTh HAEU — HCHbITaTh MakeT. Ilo wuroram wucnbeITaHus
oOyyaromuecsi BHOCAT M3MEHEHHS B TPOEKT U TMpH HEOOXOJUMOCTH TOBTOPHO
IIPOBEPSIIOT UECI0 Ha MAKETeE.

ITocne YTBEPKIACHUS TEXHUYECKUX XapaKTEePUCTUK YCTpOMCTBA MIPOBOJATCS
HECKOJIbKO 3aHSTHUH MO OCBOCHHIO NMPHUHIIUIIOB MOJEIHpOBaHMs W uHTepdeiica 3DpenakTopa,
mocine  Yero  oOydvarommecs — MNPUCTYHNAlOT K = MOJETHPOBAaHUIO, a  3aTeM K

HENOCPEJICTBEHHOMY CO3JaHHI0 CBOETO IIJIEMa.
BaxHno mnpemoctaBuTh OOy4aromMMCs ~ BapHaHThl, M3 YEro OHU MOTYT CJAeJaThb
cBo€ yctpoiicTBo. OOyyJaromuyecs MOTYT HE 3aXOTETh pacledaTbiBaTh MOIeb Ha 3DnpuHTepe —
KTO-TO 3aX04cT TBOPUTD, HCIIOJIb3YA KapTOH, KTO-TO BO3BMET IICHOIIAacCT,



a KTro-To OyAeT BBINWINBATH W3
pELINTB,
perieHus

danepsl. OOyyaromuicss JOJKEH CaMOCTOSTEIBHO
4YTO U3-3a ONpPENCNEHHBIX XapaKTePUCTHK JaHHBIH MaTepHal MOJOHAET Uit
3a7aui.

Kateropust keiica: BBOJHBIN; pacCUMTaH Ha 00ydaromuxcs 7 Kiacca.
Bomnpocs! k keiicy:

1. HazoBure BO3MOXHBIE obnactu MPUMEHEHUS VR-ycTpoiicTs.
2. B kakoit w3 orpacneii 310 Morio Obl ObITh Hambosiee upumeHumo? I[louemy?
3. B u4éMm cuibHbIE CTOPOHBI, @ 4YEro HE XBaTaeT CYIIECTBYIOIIMM YCTpoilcTBam?
[Touemy PBIHOK pa3BHUBaeTCs HMMEHHO Tak?
4. Kakwe wmarepuanbl [JIi CBOEro ycrpoiicTBa Bbl Obl  mpumenmwm? [lodemy?
5. Kakue ¢yHKIMOHANBHBIE OCOOCHHOCTM ObutM OBl Yy Bamero ycrpoicrsa?
6. Kakue OCHOBHBIE TEXHMYECKHE XapaKTEPUCTHKU OyayT 3al0kKEeHbl B Ball MPOEKT?
7. Kak BBl Oyzmere 1M BBl TNPOBOAWTH HCIBITAHUS 3CKU3HOTO BapHaHTA BAIIETO
ycTpoiicTBa?

8. Kak Bam KakeTcsi, Kakue YCTpONCTBA IOSIBATCS Ha pPbIHKE B Omwxkaiimme 5 net?
10? 20?

2. Jlo6aBieHo npuMevyaHue (1D: Kax BBI Oynere MIPOBOJIUTH oo

bynere 1M BBl NPOBOAUTH  BOMPOCHI CHUIBHO  pa3Hble. TaK YTO HE  MOTY
CaMOCTOSITENIbHO BBIOPATh OAMH
MecTo B CTPYKTYype NPOrpaMmbi:
PEKOMEHAYETCSI K BBIMOJHEHHUIO TIOCJIE€ HWHCTPYKTaXa 10 TEXHUKE O€30MacHOCTH W
BBOJJHOU WHTEPAKTUBHON JICKIIUH.
KosinuecTBO y4eOHBIX 4acoB/3aHATHH, HAa KOTOpble paccyuTaH Keiic: 34.
Y4eOHO-TeMaTHYeCKOEe IVIAHMPOBAaHUE (3aHATHE — 2 Yaca):

3ansaTue 1

Heab: BBISIBUTH  KJIIOYEBBIE  XapaKTEPHUCTHKHU

cymecTByromux VR-ycrpoiicTs

Komnerenuumn:

Hard Skills:
yMEHHE aKTHBHUPOBATH 3aIrycK
MIPUIIOKEHU N BUPTYaAJIbHOU

Yro JejaeM: | pealbHOCTH, YCTaHaBIMBaThb HMX Ha

KOPOTKO 3HAaKOMHMCs € TexHojorusiMu VR Ha | ycTpoHcTBO u TECTUPOBATb,

BBOJHOM JeKUUU. | KanuOpoBaTh MEX3pauKkoBOe

Tectupyem UMEIOLIUECS YCTPOMCTBA, | paCCTOSIHHUE.

yCTaHaBJINBAEM TIPUIIOKECHHUS, aHaimsupyem | Soft Skills:

MIPUHIIUIIBI YMEHUE HAXOAWThb, AHAIM3UPOBATh WU

paboThl, BBISIBIISIEM KITFOUEBbIE XapaKTEPUCTHKU. HCIIOJIb30BaTh PENEeBaHTHYIO

uHOpMaLIHIO,

HaBbIKK (OPMYJIHUPOBAHUS TPOOIEMBI,
BBIJIBUKEHUS TUIIOTE3BI,
YMEHHE CTaBUTh BOIPOCHI.

3ansaTue 2

Heab: omnpenenuth 3HAYMMblE [JII HMMMEpPCUU

(morpy»eHusi) GpakTopsl.

Yro e1aem: Komnerenmumn: _

.. | Hard Skills:

TECTUPYEM KOHTPOJUIEPHl IIJIEMA BHUPTYyaIbHOU

peanbHOCTH. BBIABIISIEM MPUHIKAI UX PaOOTHI, UIIIEM yMeHHe AKTHBHpOBATD 3anycK

U CTPYKTYpHUpYeM HH(OpPMAIHIO O IPYTUX crocobax TPHIIOKCHHH BUPTYILHOM

. . pEaIbHOCTH, YCTaHABIMBATh WX Ha

B3aMMOJICHCTBUSL C BUPTYAJIbHOH PEaTbHOCTHIO .

YCTPOMCTBO u TECTUPOBATb,

B UHTEPHETE.

KaJmOpoBaTh MEX3pauyKOBOE




paccTrosiHue,

HacTpauBaTb M I0JIb30BaThcs VR-
KOHTPOJUIEPAMHU.

Soft Skills:
YMEHUE HaXOJuTh, AHAIU3UPOBATH U
UCTIOJIb30BaTh pElIeBaHTHYIO
uHpopmaruto,

HaBBIKH (HOPMYIHPOBAHUS TTPOOIEMBI,

BBI/IBVJKCHUS TUIIOTE3BI,
YMEHHE CTaBUTh BOIPOCHI.
3ansaTue 3
Henan:
HA4aTh KOHCTPyHpoBaTh VR-rapHuTypy.
KoMmnerennumu:
Hard Skills:
HaBBIK CcOOpkm coOctBeHHOro VR-
Yro aejiaeM: | yCTPOUCTBA.
BBIOMpAEM MOIXOMASAIIMN MaTepuail U KOHCTpykKimio | Soft Skills:
JUIs  COOCTBEHHOW TrapHUTYpbl, OOOCHOBBIBAEM. | HCCIIEOBATEIBLCKUE HaBBIKH,
CobOupaeM COOCTBEHHYIO TapHUTYPY, BBIPE3acM | YMEHHUE HAXOIUTh, AHAIU3HPOBATH U
HeoOXo/auMBble JleTany, pacredarsiBaeM Ha 3D | ucnoab3oBath PEJIEBAHTHYIO
IIPUHTEPE U JP. uH(pOpMaLHIO,
HAaBBIKM CaMOCTOSITEIBHOIO PELICHUS
npobiem TBOPYECKOTO U
IIOMCKOBOI'0 XapakrTepa.
3ansTue 4
Hean
HA4aTh KOHCTPYHpoBaTh VR-rapHUTYpYy.
Komnerennumn:
Hard Skills:
HaBbIK CcOOpkM coOcTBeHHOrOo VR-
YCTPOUCTBA.
Yro neaaem: | Soft Skills:
cobupaeM COOCTBEHHYIO TapHUTYPY, BBIPE3ae€M | UCCIIEOBATENbCKUE HaBBIKH,
HeoOXoauMble JeTand, pacrnedareiBaeM Ha 3D | yMeHHE HaxoauTh, aHAJIW3UPOBATh U
IIPUHTEPE U P. UCII0JIb30BAaTh PEJIEBAHTHYIO
uH(popMaInIo,
HAaBBIKM CaMOCTOSITEJIBHOIO PELICHUS
npobiem TBOPYECKOTO U
IIOMCKOBOI'O XapakTepa.
3anstue S5
Heas:
HayaTb KOHCTpyHpoBaTh VR-rapHutypy.
Komnerennumn:
Hard Skills:
Yro nenaem: HaBbIK CcOOpkH coOcTBeHHOro VR-
YCTPOMCTBA.
Soft Skills:
cobupaeM COOCTBEHHYIO TapHUTYPY, BBIPE3aEM | UCCIIEAOBATEIbCKUE HaBBIKH,

HEOOXOIMMBIC JCTalH,
PUHTEPE U JIP.

pacrieyateiBaeM Ha 3D

YMCHUC HAXOJUTb, AHAJIM3UPOBATH U
HCIIOJIB30BaTh PEICBAHTHYIO




uHpopmaruto,
HaBBIKK CaMOCTOATCIIBHOTO PCIICHUA

npobiem TBOPUYECKOTO u
MMOMCKOBOI'0 XapaKTepa.
3ausaTue 6
Henan:
UCIIBITaTh ¥ 10paboTaTh MPOTOTHII.
Komnerenuun:
Hard Skills:
MIPOTOTUIIMPOBAHHUE,
. | Au3aliH-aHaIMTUKA.
Yro aeJaemM: Soft Skills:
cOopka. McnbiTaHue MPOTOTUIIA TAPHUTYPBI. :
KPUTHYECKOE MBIIIJICHUE,
AHAJIUTUYECKOE MBIIIIEHHE,
BHUMAaHHE u KOHIIEHTpaIus,
KOMaHJIHasl pabora.
3anarue 7
Hean:
HavyaTh (OpPMHUPOBATH CTPEMIICHHE K YIyUIICHHIO
OKpYXarollel MpeAMEeTHOH  cpenbl, oOpaiaTh
BHMMaHUE Ha HECOBEPIIECHCTBA B OKpYyXKaromen
MpeIMETHOM cpene;
MO3HAKOMHUTBCS C  METOJAaMU  IPEANPOEKTHOTO
HCCJICIOBaHUS M pabOThl C aHaJOTaMH, OCBOCHHUC
HaBbIKA BAPUAHTHOTO JIU3aH-TIPOCKTUPOBAHMSI.
Yro aeaemM:
HACTaBHHUK JIEMOHCTPUPYET OOy4YaIOIMMUMCS KapTy
MOJIb30BAaTEIbCKOIO  OMNbITa  KAK  MHCTPYMEHT
IU3aiH-MBIIIUICHUS.
CoBMeCTHO c 00y4aroIUMUCS BBISIBIISIFOT
Komnerenuun:
npoOJEMBbI, ¢ KOTOPBIMA MOYHO CTOJIKHYTHCSI TIPU Hard Skills:
UCHOJIL30BAaHNU BUPTYaJIbHON peanbHOCTH, . '
TEHEpUPYIOT WA JI1 PEeUIeHHs] 3TUX MpodiieM AMBAIH-AHATHTHEA,
" " | pabora C uHporpaduKou,
CIIOJIb3YS METOJ MIPOEKTUPOBAHUS KapThl Ny
. JIN3aiH-TIPOEKTUPOBAHUE.
[10JIb30BATEILCKOTO OIIBITA, oOyyJaronuics Soft Skills:
COCTAaBJISIET '
. KPUTHYECKOE MBIIIJICHUE,
KapTy A3TOro Tpolecca W3 CBOeH >XKu3HHU. Jlanbiie
aHAIIUTUYECKOE MBIIIICHHE,
OMHCHIBAETCS OJHA W3 TPOOJIeM, BO3HUKAIOIIUX Y
KpeaTHBHOE MBIIIIEHHE,
obyyJaromerocs B JTAHHOM mporiecce. Hocrte
TTOBATEILCKUE HABBIKH s
[IpoBonuTcs aHanu3 M OLIEHKA CYIIECTBYIOIIHUX
HaBBIKH MIPE3CHTAIINH,

pemieHuit  3TO  MpOOJIEMBI. [Ipennararorcs
COOCTBEHHBIE UJIeU pelIeHus. AHAINU3 0pOpMIIETCS

HaBBbIK HY6J'II/IHHOTO BBICTYIIJICHHA.

B BHJIE uHporpapuku.

3areM uzaen QGOpPMHPYIOTCS B BUJAE OIMUCAHUSA H

acku3oB. IIpeseHtanuss u BbIOOp uwAeH U

JAJIbHEHMIIIEro pa3BUTHSL.

3ansaTue 8

Hean:

HAYYHUTHCS] CTPOUTH OOBEKTHI B IEPCIICKTHBE.

Yro neaaeMm: | Komnerenunu:

oOyuyaromuecss W3y4aroT MEePCIeKTUBY, OKpyKHOCTH | Hard Skills:
B NEPCIEKTHBE, IITPUXOBKY, CBETOTEHb, | MEPCIEKTHBA,




WENEIDI% TEHb. | IOCTPOEHUE OKPYKHOCTH B
OOyyJaromnuecs CTPOST yCTPOMCTBO B MEPCIIEKTUBE. | TIEPCIICKTHUBE,
MOCTPOCHUE 00BEKTOB.
Soft Skills:
HCCJIeIOBATEIbCKUE HaBBIKH,
BHUMAaHUE Y KOHIICHTPAIIHSL.
3anstue 9
Henan:
HAy4YUThCS  IepenaBaTb O0BEM €  MOMOIIBIO
CBETOTCHHU.
Yro neaaeMm: | Komnerennun:
oOyuaromuecss M3ydaroT CBETOTeHb W majaaromryro | Hard Skills:
TEHb Ha npumepe THIICOBBIX ¢buryp. | nepegaua 00bEMa C  MOMOIIBIO
OOy4Jaromuiicss CTPOUT OBICTPBIA ICKWU3 THIICOBOH | CBETOTEHH,
burypsl B  MEpPCHEKTUBE U C  IOMOIIBIO | TOCTPOCHUE najaroriein TEHH,
OITPUXOBKM  KapaHJAIIoM  mepeaaer  O0BEM. | IITPUXOBKA,
Jlaniee HacCTaBHUK JEMOHCTPUPYET TEXHUKY PUCYHKA | TEXHMKA  CKETYMHTa  MapKepamu.
MapKepaMHu. OOyuaromecss  crposat  Oonee | Soft Skills:
CIOXKHBIH OOBEKT B TEPCIEKTHBE U TEPEaroT | UCCIIE0BATEIbCKUE HaBBIKH,
CBETOTCHB U I[BET MapKepamu. BHUMAaHUE Y KOHIICHTPAIIHSL.
3anstue 10
Henan:
HayaTh (pOpMHUPOBATH HABBIKK PAOOTHI C TPEXMEPHOI
rpaduKoi.
Komnerenuumn:
Hard Skills:
Yro aeaaem:
N 3D-MonenupoBaHue,
OCBOCHHE HABBIKOB PAa0OTHI B TPEXMEPHOM MaKeTe .
npoexktupoBanus (Rhinoceros, Autodesk Fusion 00BEMHO-TIPOCTPaHCTBEHHOE
360). 3HaKOMCTBO € MPUHIIMIIAMHA MOJAECTUPOBAHUSI. MBIHLICHHE. _—
Soft Skills:
BHUMAaHUE Y KOHIICHTPAIIHSI.
3ansTue 11
Henn:
HavaTh (POPMHUPOBATH HABBIKH PAOOTHI C TPEXMEPHOI
rpadukoil.
Komnerenuumn:
| Hard Skills:
Yro aeaaem:
. 3D-MomenupoBaHue,
OCBOCHHE HABBIKOB PAa0OTHI B TPEXMEPHOM MaKeTe .
npoektupoBanust (Rhinoceros, Autodesk Fusion 00BEMHO-TIPOCTPAHCTBEHHOE
360). 3HaKOMCTBO ¢ TPUHIUIIAMUA MOJECIUPOBAHUS. MBIHLICHHC. _—
Soft Skills:
BHUMAaHWE Y KOHIICHTPAIIHSI.
3anstue 12
Henn:
HavaTh (POPMHUPOBATH HABBIKH PAOOTHI C TPEXMEPHOI
rpaduxoii.
Yro neaaeMm: | Komnerenunu:
OCBOCHHME HAaBBIKOB PaboThl B TpéxmepHoMm makete | Hard Skills:
npoektupoBanust (Rhinoceros, Autodesk Fusion | 3D-monenupoBanue,
360). 3HaKOMCTBO C TPUHIMIIAMH MOJEIHUPOBAHUS. | 00BEMHO-IPOCTPAHCTBEHHOE
OOMepsl  TPOTOTHIIA. Hawano  mocTpoeHus | MBIILICHUE.
TPEXMEPHOU MOJICITH. Soft Skills:




BHUMAaHHC U KOHIOCHTpAIW:.

3ausatue 13

Henan:
HAy4YUTHCS  TPUMEHATH  HABBIKK  TPEXMEPHOTO
MOJICJIMPOBAHUS HA MTPAKTHUKE.

Yro aeJaemM:
3D-monenupoBanue pa3padaThiBAEMOro 0OBEKTA.

Komnerenmumn:

Hard Skills:
3D-monenupoBanue,
00BEMHO-TIPOCTPAHCTBEHHOE
MBIIIIECHHUE.

Soft Skills:

BHUMAaHHC U KOHUOCHTpAU:.

3ausatue 14

Henan:
HAyYUTHCS  NPUMEHATH HABBIKK  TPEXMEPHOTO
MOACIIMPOBAHUSA HA ITPAKTHUKE.

Yro aejgaeM:
3D-monenupoBaHue pa3padaTeiBAEMOro 0OBEKTA.

KomMnerennumu:

Hard Skills:
3D-monenupoBanue,
00BEMHO-TIPOCTPAHCTBEHHOE
MBIIIEHHUE.

Soft Skills:
BHUMaHHE U KOHIIGHTpAIIHsl.

3ausarue 15

Henn:
CO3/1aTh MEPCIEKTUBHBIC U300paXKeHUsT TPEXMEPHOTO
00BeKTA.

Komnerennun:
Hard Skills:
Yro aeaaeM:
.. | 3D-monenupoBanue,
[TonroroBka 3D-momenun k  (oTopearTucTUYHON BUByaIH3AIIA
pusyanmmsanuu. Pennep (KeyShot, Autodesk Vred). ) .
y H nep (Key ’ ) Soft Skills:
BHUMAaHUE Y KOHIICHTPAIIHSI.
3ansarue 16
Henn:

pa3pa60TaTL IIPOCKTHYIO ITOAAaYy U MPE3CHTALUIO.

Komnerennumn:
Hard Skills:
paboTta c rpaduyeckuMu
Yro aejgaeM: | peaakTOpaMu;
MOJATOTOBKA  TpauuecKMxX  MarepuanoB  uis | paborta c BUJICO;
npe3eHTanuu mnpoekra (¢oro, Buneo, nHdorpaguka). | padora c uHporpadukoii.
OcBOCHHE HaBBIKOB BEPCTKH IMPE3CHTAIUH. Soft Skills:
KpeaTuBHOE MBIILIUICHUE;
JIOTHYECKOE MBIIILUICHUE,
AHAJMTUYECKOE MBIIIIJICHHUE.
3ansaTue 17
Henn:

NpeaACTaBUTbL U 3allIUTUTH CBOH MMPOCKT, IOJYUUTH
00paTHYIO CBS3b.




Komnerennumu:

Hard Skills:

Mpe3eHTALIHS.
Yro ejlaeM: .
NpEJCTaBICHUEe  TPOEKTOB  Mepen zlll UMU Soft Skills:
P P p 24 HABbIK IMYOJUYHOTO  BBICTYILICHUS,
obOydaromumucs. [Tyonuynas npe3eHTanus 1 3ammTa

HaBBIK MPE3CHTALIHH,
MPOEKTOB.

HaBBIK 3aIUTHI MPOEKTA,

HaBBIK  OTCTaMBaTh CBOI  TOYKY

3peHusl.
Metox  pabdorbl ¢  KeiicoM:  HHXEHEpHas  pa3padoTKa/mopaboTka  yCTPOMCTBA.
MuHuMAaJILHO He00X0 MBI YPOBEHb BXOHBIX KOMIIETeHIN 1A
[IPOXOXKICHUS Kelca HE TpeOyercs ClIeLIMaJIbHBIX 3HAHUM.
IIpeanosaraembie pe3yJbTaThI o0y4Jaroumuxcs, ¢popmupyembie HaBBIKH

ApredaxTbl: coOpanHbile VR-04kM C COOCTBEHHBIM JW3ailHOM, 93Cku3 © 3D-Moxensb
«npeanbHoro» VR-ycTpolicTBa ¢ onpeenn€éHHBIMU TEXHUYECKUMU XapAKTEPUCTUKAMHU.
Yuusepcanbhbie HaBbiku (SOft SKills):

® YMEHME HaXO/IUTh, aHAJIM3UPOBATh U UCIOJIB30BATh PEIEBAHTHYIO HHPOPMALIUIO,

® HaBBIKK (OPMYIHUPOBAHUS MPOOIEMBI, BBIIBM)KCHHUS TUIIOTE3bI,

® YMEHME CTaBUTh BONPOCH! (MHULIMATUBHOE COTPYIHUYECTBO B IIOUCKE U cOOpe

uH(popmManun),

® HABBIKU CAMOCTOSITEIILHOI'O PELICHUs IIPOOIeM TBOPUECKOTO U OUCKOBOIO

Xapakrepa,

® KpEaTUBHOE MBILICHUE,

® KPUTHYECKOE MBIIICHUE,

® AQHAJINTUYECKOE MBILUICHHE,

® KOMaHJIHasl paboTa,

® YMEHHE 3alUILaTh CBOK TOUYKY 3pEHUSI.

[TpenmerHbie HaBbiku (Hard Skills):

® yMEHNE aKTUBHUPOBATH 3aIyCK IPUIIOKEHUIN BUPTYaJIbHON pPEaIbHOCTH,

yCTaHABJIMBATh UX HA yCTPOWCTBO U TECTUPOBATH,

® ymMeHHe cooupaTh coocTBeHHbIE VR-ycTpoiicTBa,

® HaBBIKY JIM3aliiH-aHAIUTHKH,

® HaBBIKYU M3alH-IIPOEKTUPOBAHMSI,

® HaBBIKM CKETYHHTA,

® yMEHUE N0JIb30BaThCsl METOJaMH I€HEPALUU UAEH,

® yYMEHHUE BBINIOJHATH MPUMHUTHBHBIE OIEpPAllMM B IporpamMmax sl TPEXMEPHOIo
MOJIETUPOBaHUS,

® HaBBIKU IPOTOTUIIMPOBAHUS,

® 3HaHue 06a30BOro (PyHKIMOHAJA TPpapUUEeCKUX PEJAKTOPOB,

® yMeHHEe paboTaTh B MPOrpaMMax JUlst BEPCTKH MPE3SHTAIUH.

IIpouenypa u ¢hopma BbIfIBJICHUSA o0pa3oBaTeIbHOIO pe3yJbTara
[IpencraBiaeHue pe3yiabTaToOB 00pa30BaTEIbHOM AEATENBHOCTH MPOHAET B (opme myOnuyHOR
Mpe3eHTAINU pEelIeHNH Kelica KOMaHAaMH U MOCJIEYIOIINX OTBETOB BBICTYMAIOIIMX HA BOMPOCHI
HACTaBHUKA U IPYrMX KOMaH/.

Heo0xoaumbie MaTepuasbl M 000py10BaHHE

Baxno: oOywarommuiicss JODKEH  CaMOCTOSITEIbHO — PEHIUTh, YTO  M3-32  TaKHUX-TO
XAPAKTEPUCTHK TAHHBIN MaTepral HOJIOMOET IS peueHus 3aJ[a4un.
AnmapaTHoe ¥ TeXHHYeCKoe o0ecrevyeHune:

- Pabouee mecTo oOyuaromerocs:

HOYTOYK:  TNpPOU3BOAMUTENBHOCTH  mpoueccopa  (mo  Ttecty  PassMark —  CPU
BenchMarkhttp://www.cpubenchmark.net/): HE MEHee 2000 SIMHUIL; 00BEM
ornepatuBHOW mamsTH: He MeHee 4 ['0; 00bém nHakomutens SSD/eMMC: ne wmenee 128



['6 (umM COOTBETCTBYIOUIMM IO  XapaKTEpUCTHKAM MEPCOHAIBHBIM  KOMIBIOTED C
MOHHUTOPOM, KJIaBUATYypOn u KOJIOHKAMH);
MBIIIIb.

- PaGouee mecTo HacTaBHUKA:!

HoytOyk: mporeccop Intel Core i15-4590/AMD FX 8350 (anamoruunass wid 0Oojiee HOBas
mojens), rpaduueckuii mpomeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290
(anasoruuHas 1581051 Oonee HOBast MOJICIIb), 00BEM
omeparuBHOW mamsaTu: He wMeHee 4 [0, BuaeoBsixom HDMI 1.4, DisplayPort 1.2
wii  Oomee  HOBas  Mojenb  (MIM  COOTBETCTBYIOUIMH 1O  XapaKTEpUCTHKaM

HepCOHAILHBIN KOMITBIOTEP c MOHHUTOPOM, KJIaBHATYPOH u KOJIOHKaMH);
nieM BuptyanbHoi peampHoctH HTC  Vive wmwmm Vive Pro Full Kit — 1 T
NpE3eHTAMOHHOE 00OpYAOBaHHE C BO3MOXKHOCTBIO TOJIKIIOUEHHS K Kommblotepy — 1
KOMILJICKT;

GuumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas AOCKa, COOTBETCTBYIOIIMN HAaOOp NMHUCHbMEHHbBIX
NpUHAJIEe)KHOCTEH — | 1T.;

ennHag cetb Wi-Fi;

IIporpammHoe o0ecnieueHue:

- opricHOE ITpOrpaMMHOE 00eCIIeUeHHE;

- IporpaMMHOE oOecrieueHue s TpéxmepHoro moaemupoBanus (Autodesk Fusion 360);
- rpaduUecKuil peaakTop Ha BBIOOP HACTABHHUKA.

Pacxonnble Matepuaisl:

Oymara A4 nist pucoBaHUS U pacnedyaTku — MUHUMYM | ynakoBka 200 n11cToB,

Oymara A3 s pucoBaHUS — MUHUMYM 3 JIMCTa Ha o0ydarouierocs,

Ha0Op NPOCTHIX KapaHAallel — Mo KOJIMYEeCTBY 00ydaronuxcs,

Ha0O0p YEPHBIX MIAPHKOBBIX PYUYEK — IO KOJINYECTBY 00yUaIOIINXCS,

ket [IBA — 2 mr.

KJIeH-KapaHall — [0 KOJUYECTBY 00yJarouuxcs,

CKOTY MPO3pPavyHbIi/MaTOBBII — 2 IIT.,

CKOTY JIBYCTOPOHHUI — 2 1IT.,

KapToH/ToppokapToH A MakeTupoBaHus — 1200*800 mm, nucT Ha ABYX 0Oydarommxcs,
HOK MaKETHBIM — [0 KOJMYECTBY 00yYarouxcs,

JIe3BUS 11 HOKA CMEHHBIE, 18 MM — 2 mIT.,

HOKHHUIIBI — IO KOJIMYECTBY 00yYaroInXcs,

KOBPHUK JUIs PE3KU KapTOHA — I10 KOJIMYECTBY 00Yy4arOLINXCH,

JTUH3BI 25 MM Ui 34 MM — KOMIUIEKT, — 110 KOJIMYECTBY 00 yJarOIINXCS,
nonoaauTeabHo — PLA-mnactuk 1,75 REC HECKONBKHUX IIBETOB.



