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|. IlosicHUTe/ILHAS 3aIIUCKA

AKTYyaJbHOCTh: BUPTyalbHas U JONOJHEHHAas pPEAJIbHOCTH — OCOObIe
TE€XHOJIOTUYECKHE HAIPABIIECHUS, TECHO CBSI3aHHBIE C JIPYTUMHU. DT TEXHOJOTUHU
BKJIFOYEHBl B CIIMCOK  KJIIOYEBBIX M OKAa3bIBAlOT  CYIIECTBEHHOE  BIIMSHHE
Ha pa3BUTUE PBIHKOB. [IpakThuecku i KaXJ0il MEPCIEKTUBHON IMO3ULUU
Oynyliero KpaiHe mosie3Hbl Oy IyT 3HaHus U3 obnactu 3D-MoaenpoBanHusi, OCHOB
MIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOTO 3PEHUS U T. II.

CorylacHo MHOTOUYMCIEHHBIM HccieqoBaHusiM, VR/AR-pbIHOK pa3BHBaeTCs
110 3KCIIOHEHTE€ —  COOTBETCTBEHHO, €My HEOOXOJUMBbI  KOMIIETEHTHbBIE
CHELUATHCTBHI.

B Xxome mnpakTHYECKUMX 3aHATHA 1O NOpPOrpaMmMe BBOJHOTO MO
oOydJaromnyecsi MO3HAKOMSTCA C BUPTYaJbHOM, JOMOJHEHHOM M CMEIIaHHOMN
pEaNbHOCTSAMH, MOMMYT MX OCOOEHHOCTH M BO3MOXHOCTH, BBISIBAT BO3MOKHBIE
CocOObI MPUMEHEHHMS, @ TAKXKE OIpPENeNsAT Haubojee MHTEPECHbIE HAIpPaBJICHUS
JUISL  anbHEWIero yriayOneHusi, NapajuleiIbHO pa3BUBasi HABBIKA JU3aiiH-
MBIIIUICHUS, JU3alH-aHAIN3a U CIIOCOOHOCTh CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHepruss METOAOB M TEXHOJIOTMM, MCIHOJIb3yEeMbIX B  HalpaBJICHUH
«Pa3paboTka TPWIOKEHUN BUPTYaJIbHOM W JIONOJHEHHOM pEeaJbHOCTH», JacT
oOyuaronemMycsi yHUKaJIbHbIE METalnpeIMETHbIE KOMIIETEHLUH, KOTOpbIE OYIyT
1OJIe3HbI B c(epe MPOEKTUPOBAHMS, MOJEIUPOBAHUS OOBEKTOB U IMPOILIECCOB,
pa3pabOTKu MPUIIOKEHUH U JIp.

[TporpaMmma  f1aét  HeoOXOQuUMbIE  KOMIIETEHUUH i1 JajbHeHIero
yIIIyOJIEHHOTO OCBOCHHMS TU3aMHEPCKUX HABBIKOB U METOAMK MPOEKTHUPOBAHUS.
OCHOBHBIMM  HAIIPAaBJIICHUSIMH B M3YYEHUH TEXHOJOTMM BUPTYAJIBHOW U
JIOTIOJTHEHHOM PeanbHOCTH, C KOTOPHIMH MO3HAKOMSITCS OOydaroluecss B paMKax
MOAYJISl, CTAHYT HadaJibHbIE€ 3HAHUSA O Pa3pabOTKE MPUIIOKEHUM ISl pa3IMYHBIX
YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOTO 3peHusi, ©Oa3oBeie moHsTus 3D-
MOJEJINPOBAHUS.

UYepe3 3HAKOMCTBO C TEXHOJOTHSIMU CO3JaHUSI COOCTBEHHBIX YCTPOWCTB H
pa3pabOTKKU MPUIOKEHUN OyIyT pa3BUBATBHCS UCCIEAOBATEIbCKUE, HHKEHEPHBIE U
MPOEKTHBIE KOMIIETEHIINH.

OcBoeHue JTUX TEXHOJOIMH TOJApa3yMeBaeT TMOJydyeHUe psga 0a30BbIX
KOMIIETCHLIUM, BJIaJICHUE KOTOPBIMHU KPUTHUYECKHM HEOOXOAUMO  JIHO0OMY
CHEIUAIKNCTY Ha KOHKYpeHTHOM phIHKE Tpyaa B STEAM-tipodeccusix.

Ilean» nporpammbl: GopMupoBaHue yHHKaIbHBIX Hard- u Soft-kommereHmuii
o pabore ¢ VR/AR-TexHonorusiMu uepe3 UCmoab30BaHUE KEHC-TEXHOIOTHIA.

3ajaum nporpamMmai:

Obyuarowue:
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— 0OBSICHUTH 0a3zoBble TOHATHS cdepbl pa3pabOTKU MPUIOKEHUN
BUPTYaJbHOW U JOMOJHEHHOM peajbHOCTU: KIIOYEBble OCOOEHHOCTU
TEXHOJOTHA W MX Pa3nuyusi MeXIy co0oil, maHopamHOe (OTO U BHJIEO,
TPEKUHI  pealbHbIX  OOBEKTOB, uHTepdeiic,  MOJUrOHAIBLHOE
MOJICJINPOBAHUE;

— cQopMHUpPOBaTh HABBIKM BBINOJIHEHHUS] TEXHOJIOTMUECKON LIEMOYKH
pa3pabOTKU MPUIIOKEHUN 111 MOOUJIBHBIX YCTPOMCTB W/WIIM NEPCOHAIIBHBIX
KOMITBIOTEPOB € UCIIOJIB30BAHUEM CIIEHUAIIBHBIX ITIPOTPaMMHBIX CPEZ;

— copmupoBaTh 0a30Bble HaBBIKM padOTHI B MporpaMmax Jyis
pa3pabOTKu NPUIIOKEHUHN ¢ BUPTYaIbHON U JOMOJHEHHON PealbHOCThIO;

— copmupoBaTh 0a30Bble HAaBBIKM pabOTBHI B MporpaMmax Jyis
TPEXMEPHOTO MOJICIIMPOBAHUS;

— HAy4YWTh HCIIOJB30BaThb M AJAlTHPOBaTh TPEXMEPHBIE MOJEIH,
HaXOJSIIUeECS B OTKPBITOM JOCTYIIE, IS 3a/1a4 KEHca;

— copmupoBaTh 0a30Bble HaBBIKM pabOTBl B MporpaMmax Jyis
pa3paboTku rpaduieckux UHTEP(PEicoB;

— NPUBUTh HAaBBIKKW MPOEKTHOM JI€ATEIBHOCTH, B TOM YHCIIE
MCIT0JIb30BAaHUE UHCTPYMEHTOB IIJIAaHUPOBAHHUSL.

Passusarowue:

— Ha MPOTSDKEHHWH BceX 3aHATUH (opmupoBaTh 4K-kommereHUuu
(KpUTUYECKOE MBIIUIEHUE, KPEaTUBHOE MBILIUIEHHE, KOMMYHHUKAIMS,
KOOTIepaIlus);

— CIIOCOOCTBOBATH PACIIUPEHUIO CJIOBAPHOTO 3araca;

— CHOCOOCTBOBAaTh PAa3BUTHIO TAMSATH, BHUMAHUS, TEXHHUYECKOTO
MBIIIUICHUS, U300pETaTEeILHOCTH;

— CIOCOOCTBOBATh Pa3BUTHIO AITOPUTMHYECKOTO MBITUICHHS,

— CIocoOCTBOBATh (POPMHUPOBAHUIO HHTEPECA K TEXHUYSCKUM 3HAHUSM;

— CIocoOCTBOBAThH (bopMHUPOBaHUIO YMEHHUS MPAKTUYECKOTO
MIPUMCHEHHUS TTOTYYSeHHBIX 3HAHWM;

— chopmupoBaTh yMeHHE (POpMyIHpOBaTH, APTYMEHTHPOBATH U
OTCTauBaTh CBOE MHCHHUE;

— chopMHpOBaTh YMEHHE BBICTyNaTh MyOJWYHO C JIOKJIAJaMH,
MPE3EHTAIIUSIMH U T. T1.

Bocnumamenvhuie:

— BOCHUTHIBaTh AKKypaTHOCTh W  JAUCIHHUIUIMHUPOBAHHOCTH  TPHU
BBHITIOJIHEHUU PabOTHI,

— CIIOCOOCTBOBaTh (POPMHUPOBAHUIO TIOJOKUTEIIBHOM MOTHBAIUU K
TPYAOBOU IEATENBHOCTH;



— CIIOCOOCTBOBATH hopMUPOBAHUIO OITbITA COBMECTHOTI'O "
VH/IMBU1yaJIbHOTO TBOPYECTBA IPH BBIITOJIHEHNN KOMAaHHBIX 3a/1aHUN;

— BOCIHTHIBATh TPYI0IIO0ME, YBAXKEHUE K TPYY;

— (GOpMHUPOBATH YYBCTBO KOJJIEKTUBU3MA U B3aUMOTIOMOIITH;

— BOCHHUTBHIBaTh YYBCTBO MAaTPUOTU3MA, IPAXKAAHCTBEHHOCTH, TOPIOCTH
3a IOCTHKEHUA oTeuecTBeHHOU M T-oTpacnu.

I1. Ilnanupyemble pe3yabTaThl 0CBOEHHS YUeOHOT0 Kypca
JInuHOCTHBIE pPe3yJIbTaThI:
— KPUTHUYECKOE OTHOIIECHHWE K WHGOpPMAIMU W H30MpaTEIbHOCTh €&
BOCITPUSITHUS;
— OCMBICIICHUE MOTHBOB CBOMX JICWCTBUI TIPU BHITIOJTHEHUH 3a/1aHUM;
— pa3BUTHE JTIO003HATEIHLHOCTH, COOOPA3UTEILHOCTH TIPU BBHIMOJIHEHUN
Pa3HOOOpa3HBIX 3aJJaHUM IPOOJIEMHOTO U SBPUCTUUYECKOTO XapaKTepa;
— pa3BUTHE BHUMATEIHLHOCTH, HACTOMYMBOCTH, IIEJICYCTPEMIIEHHOCTH,
YMEHUS TIPEOJI0JICBATh TPYAHOCTH;
— pa3BUTHE CAMOCTOSITEIBHOCTH  CYXKICHUH, HE3aBUCUMOCTH |
HECTaHJAPTHOCTH MBIIIJICHUS;
— OCBOCHME COIMAJIbHBIX HOpPM, MpaBUJI IMOBEIEHUsS, poyied u (opm
COILIMAJIbHOM KU3HU B IPYIINAX U COOOIIECTBAX;
— ¢dopMHpOBaHUE KOMMYHUKATHUBHOM KOMIETEHTHOCTH B OOIIEHUU U
COTPYIHUYECTBE C IPYTUMHU O0yHAIOITIMUCS.
MeTanpeaMeTHble pe3yJbTaThl:
Pecynamusnvlie ynusepcanvuvie yuebHuvle deticmeus:
— YMEHHE MPUHUMATh U COXPAHATh YUeOHYIO 3a/1a4y;

— YMEHHE IIJIaHUPOBATh TOCIEIOBATEIHHOCTh IIIAroB ajaropuTMa IS
JOCTHKEHHUSI 11EIIH;

— YMEHHE CTaBUTh IIeJb (CO3/IaHUe TBOPYECKOM pabOThl), INIAHUPOBATH
JIOCTUXKEHHUE ATOM LICIIH;

— YMEHHE OCYIIECTBIATh WTOTOBBIH M TIOMIATOBBIA KOHTPOJIH IIO
pe3yJibTary;

— CHOCOOHOCTHh aJICKBAaTHO BOCIPUHHUMATH OIIEHKY HACTaBHHUKA W
JIPYTUX 00y4aromuxcs;

— YMEHHE pa3inyaTh CIIOCO0 U pe3ybTaT ACUCTBUS;

— YMEHHE BHOCHTH KOPPEKTHUBBI B JEHCTBUS B CIydae PaCXOXKICHUS
pesynbTaTa peIICHUs 3aJa4l Ha OCHOBE €€ OICHKM M y4€Ta XapakTepa
CIIeJIaHHBIX OIIHOOK;

— YMEHHE B COTPYIHUYECTBE CTABUTHh HOBBIC YUECOHBIC 3a/1aUH;



— CIIOCOOHOCTHh MPOSIBIATH TO3HABATEIbHYI0 WHUIIMATUBY B y4eOHOM
COTPYAHUYECTBE;

— YMEHHE OCBauWBaTh CIIOCOOBI pEUIEHUS MPOOJIEM TBOPUYECKOTO
XapakTepa B )KU3HEHHBIX CUTYaIIUAX;

— YMEHHME OIICHMBATh TOJYYaIOIIUICS TBOPUYECKUH TPOLYKT H
COOTHOCHTH €0 C U3HAYAJIHHBIM 3aMBICIIOM, BBIIIOJIHATH IO HEOOXOAUMOCTH
KOPPEKIMH 100 MPOAYKTa, TUOO 3aMbICIa.

Ilo3nasamenvHble YHUBEpcaibHble YUeOHbLe OelCMBUS.

— YMEHHE OCYLIECTBJIATH TMOUCK HHPOpPMAIMHM B HHIUBUIYATHHBIX
UHGOPMAIIMOHHBIX apXHWBax OOyYalolerocs, HHPOPMAIMOHHON cpene
00pa30BaTENHLHOTO yUpEeXKICHUS, benepanbHBIX XpaHUIHIIAX
MH(OPMAIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

— yMeHue UCIOJIb30BaTh CpeacTBa UH(POPMaLMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJOTUH Ui peleHUs] KOMMYHHKAaTHUBHBIX,
[I03HABaTEJIbHBIX U TBOPUYECKHUX 33]1aY;

— yMEHHUE OPUEHTUPOBATHCS B Pa3HOOOpa3Uu COCOOOB pelIeHus 3a1ady;

— YMEHHE  OCYIIECTBIATh aHaiu3 OOBEKTOB C  BBIACICHHEM
CYIIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB;

— YMEHHE IMPOBOAMTH CpPAaBHEHHUE, KIACCU(PHUKALUIO [0 3aJaHHBIM
KPUTEPUSM;

— YMEHHUE CTPOMTbH JIOTUYECKUE PACCYKIEHUS B (POpME CBSI3U MPOCTHIX
CyXJeHul 00 00BEKTE;

— YMEHHUE YCTaHaBJIMBAaTh aHAJIOTUH, IPUIMHHO-CIICJICTBEHHBIE CBSI3H,

— YMEHHE MOJEINPOBaTh, MPEeoOpa30BbIBaTh OOBEKT W3 UYBCTBEHHOM
¢dbopMBI B MOJIETIB, T/€ BBIACICHBI CYIIECTBEHHBIE XapaKTEPUCTUKN 00bEKTa
(mpocTpaHCTBEHHO-TpaduyecKas WM 3HaKOBO-CUMBOJIMYECKas );

— YMEHHE CHHTE3MpOBaTh, COCTABIATH LIEJIO€ W3 YacTel, B TOM UHUCIE
CaMOCTOSITENIbHO ~ JIOCTpPaWBaTb  C  BOCIOJHEHHWEM  HEJOCTAaIOLIUX
KOMIIOHEHTOB.

Kovmmynuxamusnvie ynugepcanvrule yuebHbvle 0elicmeus:
— yYMEHHE apTryMEHTHUPOBATh CBOIO TOUKY 3pEHHUS Ha BHIOOP OCHOBAHHIA

U KPUTEPHWEB TPU BBIACICHUM TMPU3HAKOB, CPABHCHMHM W KJacCHU(HUKAIUU
00BEKTOB;

— YMEHHE BBICITYIIUBATh COOECETHNKA U BECTU JUAJIOT;

— CHOCOOHOCTH MPHU3HABATH BO3MOXKHOCTH CYIIIECTBOBAHMS PA3TUYHBIX
TOYCK 3PEHUS U ITPABO KAXKIOT0 HMETh CBOIO;

— YMCHHE TUIAHMPOBATh y4YEOHOE COTPYJAHHYECTBO C HACTAaBHHKOM H
JIPYTUMHU  OOYYaIONUMUCS: OINPEACNATh Meld, (QYHKINM YYaCTHUKOB,
CITOCOOBI B3aUMOJACHCTBHUS,



— YMEHHME OCYLIECTBIISATh IIOCTAHOBKY BOIIPOCOB: HWHHUIMATUBHOE
COTPYJIHHYECTBO B MIOMCKE U cOope nHpopmanuu;

— yMEHHE pa3pemiaTb KOH(JIUKTBI: BBISIBICHHUE, HWACHTU(DUKAIINS
npoOsieMbl, TIOMCK M OIICHKa albTEPHATHBHBIX CIOCOOOB pa3pelIeHHs
KOH(JIMKTA, IPUHATHE PEILIECHUS U €r0 pealn3als;

— YMEHHME C JOCTATOYHOW IIOJIHOTOM M TOYHOCTBIO BBIPAXKaTb CBOM
MBICJI B COOTBETCTBUU C 33Jla4aMU U YCIOBUSMHA KOMMYHHUKaLUY;

— BJIaJICHUE MOHOJIOTHYECKON U JUAIOTUYECKON popMamMu pedn.

IIpeaMeTHBIE pe3yabTaThl
B pesynbTaTe 0cBOEHUS MPOTPpaMMbl O0yHarOIIUECs TOKHBI
3Hamy:

— KJIFOUYEBBIE OCOOEHHOCTH TEXHOJIOTMIl BUPTYaJbHOM M JOMOJHEHHOU
pEaIbHOCTH;

— NPUHIUIOBl pabOThl MPHJIOKEHUNW C BUPTYaJIbHOW M JOIMOJIHEHHOU
PEanbHOCTHIO;

— IIEpEYEHb COBPEMEHHBIX YCTPOMCTB, MCIOJNB3YEMBIX I PadOTHI C
TEXHOJIOTUSIMH, U UX TIPEeIHa3HAUYCHHUE;

— OCHOBHOM (GyHKIMOHANT porpamMmm JUTS TPEXMEPHOTO
MOJICJINPOBAaHMS;

— MNPUHIUIBI U CIIOCOOBI pa3pabOTKU NPUIIOKEHUH C BUPTyaJbHOU U
JOTIOJITHEHHOM PeajbHOCTBIO;

— OCHOBHOW (YHKIMOHAJ MPOTpaMMHBIX Cpel Uil pa3pabOTKu
MIPUJIOKEHUH C BUPTYaIbHOM U JOMOJHEHHON PEAIbHOCTHIO;

— 0COOEHHOCTH pa3pabdOTKH rpaduuecKnx HHTEPPENCOB.

MEmb:
— HaCTpamBaTh U 3aIyCKaTh IIJIEM BUPTYAJIbHON PEATBHOCTH;
— YCTaHaBJIMBaTb W  TECTUPOBATh  INPWIOXKEHUS  BUPTYAJIbHOU
pEaNbHOCTH;

— CaMOCTOATENLHO COOMPaTh OYKHU BUPTYyaIbHOU PEATbHOCTH;

— (opMyIMpoBaTh 3a/1auyy Ha MPOCKTUPOBAHUE MCXOIS U3 BBISIBICHHOU
poOJIEMBI;

— YMETb IMOJIB30BATHCS PA3TMYHBIMUA METOAAMU I'€HEPALIUU UJICH;

— BBINOJIHATH  NPUMUTHUBHBIC  OINEpAlMM B  MporpaMmax  Jjist
TPEXMEPHOTO MOAECIUPOBAHHUS;

— BBINOJIHATH NPUMHUTUBHBIE ONEpPALMM B IMPOTPAMMHBIX Cpeaax JIst
pa3pabOTKH MPUIIOKEHHUI ¢ BUPTYAITbHON U JOTIOJTHEHHOW peaTbHOCTHIO;

— KOMIWIMPOBATh TPUIOKEHHE IS MOOWIBHBIX YCTPOMCTB WJIHU
MEPCOHAIBHBIX KOMIIBIOTEPOB UM  pa3MellaTh €ro i CKayuBaHUA
MOJIb30BATENSIMU;



— paspabatbeiBath rpaduueckuii untepderic (UX/UI);

— paspabarbIiBaTh BCe HEOOXOAMMBIE rpaduuecKkue U BUICOMATEPHAIIBI
JUTSL IPE3EHTALMU IPOEKTA;

— IPEACTABIATH CBOM MPOEKT.

e1adeny:

— OCHOBHOM TEPMHUHOJIOTHEH B OOJIACTU TEXHOJOTHUH BHUPTYaJbHOW W
JOTIOJIHEHHOU pEaIbHOCTH;

— 0a30BBIMHM HaBBIKAMHU TPEXMEPHOTO MOJICTIUPOBAHUS;

— 0a30BbIMH HaBbIKaMU pa3pabOTKU TMPWIOKEHUNA C BUPTYaJIbHOH U
JIOITOJTHEHHOM peaibHOCTHIO;

— 3HAHUSMHM 110 NPUHLOHUIAM PaOOTBl U OCOOEHHOCTSIM YCTPOWCTB
BUPTYaJbHOM U JONOJHEHHOW PEaJbHOCTH.

I1l. ®@opMbI 1 BUBI Y4eOHOH AeSITeILHOCTH.

B ocHOBe 00pa3oBaTenbHOro mpoliecca JICKUT MPOSKTHBINA moaxoa. OcHOBHAs
dbopma 1mo1aun TEOPUU — HHTEPAKTHBHBIC JICKIIUN ¥ TTOIIATOBBIC MAaCTEP-KIACChHI B
rpymmax. [IpakTnueckne 3aHSITHS TIAHUPYETCS BBIMOTHATH KaK MHANBUAYATHHO U
B Mapax, Tak ¥ B MaJbIX Tpynnax. 3aHATHs IPOBOATCS B BHIe Oecell, CEeMHUHAPOB,
JICKIIUM.

V. ®opmbl KOHTPOJISI Pe3yJIbTATOB OCBOEHHS NMPOTPAMMBI.

@®opMbl  MOABEJCHUST HTOIOB peaju3anuv  00meodpa3oBaTebHOI
MPorpaMmabl

[TonBeaeHne UTOTOB PEATTM3YETCA B PAMKaX 3alUThl PE3YJIbTATOB BHITIOJHEHHUS
Keiica 1 u Keiica 2.

®opMBbI IEMOHCTPALIUM Pe3yabTATOB 00y4YeHH S

[IpencraBiieHre pe3yabTaTOB OOpa3OBATEIBHON JEATCIBHOCTH TIPOUIET B
dbopme myOIUYHON TPE3CHTAIIMU PEIICHUH KeHCOB KOMaHAaMH U TIOCIICTYIOIIHNX
OTBETOB BBICTYIAIOIIMX HA BOIPOCHI HACTABHUKA U IPYTUX KOMaH]I.

®opMBbI IMATHOCTUKH Pe3yJIbTaTOB 00y4YeHHs

becena, rectupoBanue, onpoc.



V. TemaTu4eckoe MJIaHUPOBaHHE

Ne Koa-Bo
n/n Pa3nennsl nporpamMmel 4acos
Oo0pa3oBaTebHAsA YACTh
1 Keiic 1. 36
IIpoexTupyem uaeaabHoe VR-ycTpoicTBo
1.1 3nakoMcTBO. TexHuka 0e3onacHoCcTH. BBomHOE 3aHATHE 1
(«Co3naBait MUPBI»)
1.2 BBeneHue B TEXHONOTUM BUPTYaJIbHOW U JIOTIOJHEHHOU 1
peaIbHOCTH
1.3 3HAaKOMCTBO ¢ VR-TEXHONOrMsAMHM Ha HHTEPAKTHUBHOMN 1
BBOJHOM JIEKI[UU
1.4 TectupoBaHHe yCTPOWCTBA, YCTAHOBKA IPUIIOKECHUM, 1
aHalW3 TMPUHLMIOB pPabOThl, BBIABICHHE KIFOUEBBIX
XapaKTEPUCTHUK
1.5 BrisiBiIeHHE TPUHIMIOB palOTHl ILJIEMa BUPTYAJIbHON 2
pealbHOCTH, IIOMCK, AaHaJIM3 MW  CTPYKTypHpPOBaHUE
uHdopmaruu o apyrux VR-ycTpoiicTBax
1.6 Bri6op Marepuana M KOHCTPYKIMU JUIsi COOCTBEHHOM 2
TapHUTYPBI, HOJTOTOBKA K COOpPKE yCTPOMCTBA
1.7 COopka  COOCTBEHHOM  TapHUTYpPbI,  BBIPE3aHUE 2
HEOOXOJUMBIX JIeTanen
1.8 COopka  COOCTBEHHOM  TapHUTYpPbI,  BBIPE3aHUE 2
HEOOXOMMBIX JIeTalieH, TU3aiiH yCTPOICTBA
1.9 TectupoBanue u 10pabOTKa IPOTOTUIA 2
1.10 Pabota ¢ KkapToil  MOJIL30BATEIILCKOTO  OIBITA: 1
BBISIBJICHUE TPOOJEM, C KOTOPHIMH MOXHO CTOJIKHYTHCS
Ipy Ucnosib30BaHuu VR. @okycHpoBKa Ha OHOM U3 HUX
1.11 AHaIM3 W OLEHKa  CYLIECTBYIOUIMX  PEUICHUU 1

npobsiembl. MHdorpaduka no pemeHusm




1.12

I'enepanusa wpedl aiis  pemieHWs dSTUX  MPoOJIeM.
OnucaHue HECKOJBKUX HAEH, SKCIPECcC-3CKU3bl. MUHU-
NpEe3eHTalWU UAEH U BBIOOD JyUIIUX B MPOPAOOTKY

1.13

N3ydeHue NOHATUA «IEPCIIEKTUBA», OKPYKHOCTU B
MEPCIEKTUBRE, IITPUXOBKH, CBETOTCHU, NAIAI0IIEH TCHU

1.14

W3ydyeHne CBETOTEHU U MAJAIOLICH TEHU Ha IpUMeEpe
¢uryp. Iloctpoenme ObicTporo dcku3a GUTYpPHL B
IEPCIIEKTUBE, Iepeaada 00bEMa C MOMOINBIO KapaHJala.
TexHHKa pUCOBaHUS MapKepamu

1.15

OcBoenue HaBbIKOB padoThl B IO st TpéxmepHOro
npoekTrpoBanus (Ha BeIOOp — Rhinoceros 3D, Autodesk
Fusion 360)

1.16

3D-monenrpoBanue pa3padaThIBAEMOTO YCTPOUCTBA

1.17

doTopeanucTuuHas Buzyanusauusa 3D-monenu. Pennep
(KeyShot, Autodesk Vred)

1.18

[ToaroroBka rpaduueckux MaTepHalioB TUTSE
npeseHTanuu mpoekra (poro, Bugeo, uHorpaduka).
OcBoeHue HABBIKOB BEPCTKH MPE3CHTAIINH

1.19

[IpencraBnenue MPOEKTOB nepen IPYTUMHU
oOyuarorumucs. I[lyOnuunas mnpe3eHTauss W 3auTa
MIPOCKTOB

Keiic 2. PazpabarbsiBaem VR/AR-nipuiioxeHus

2.1

BBogHas wuHTEpakTUBHAS JIEKIMUSA 110 TEXHOJIOTHUSAM
JIOITIOJTHEHHOM M CMEIIaHHOW PEeAIbHOCTH

2.2

TectupoBanne  cymectByroumx  AR-npuoxeHu,
OTIpeJICIICHHE MMPUHIIUTIOB PAOOThHI TEXHOJIOTHH

2.3

BrisBienne mpoOieMHON — cUTyalluu, B  KOTOpPOH
nomorio Ol VR/AR-mipunoxxenue, HCHOIB3YysS METOJbI
JTA3auH-MBIIUICHUS

2.4

AHamu3 ®W  OIEHKa CYHIECTBYIOIIMX  pEHICHUI
npobieMsbl. I'eHeparust coOCTBeHHBIX wHjaei. Pa3zpaboTka




cucHapus MPpUIOXKCHUA

PazpaboTtka  ciieHapusi ~ NPUIIOKEHUSA:  MEXaHUKa 2
B3aMMO/JICUCTBUS, (byHKIIOHAT, IIPUMEPHBIA  BHJ
2.5 uHTepdeiica
2.6 MuHu-nipe3eHTauu uaen u ux 10padoTka mo oOpaTHOM 2
CBSI3U
2.7 [TocnenoBarenbHOE HU3YYEHHE BO3MOXKHOCTEH Cpebl 2
pa3pabotku VR/AR-nipuiioxeHuit
2.8 Pazpabotka VR/AR-mpunoxenuss B COOTBETCTBUU CO 7
CIICHapUEM
2.9 Coop  oOpaTtHOM  CBS3M  OT  MOTCHIIMAIBHBIX 2
IIOJIB30BATENIEN PHUIIOKEHNUS
JlopaboTka MPUIIOKEHHUS, YUYUTHIBasi OOpAaTHYIO CBA3b 2
2.10 | momp3oBaTens
BrisiBnenue kiaroueBbIx TpeOoBaHui K pazpadorke GUI 2
2.11 | — rpadudeckux uHTEp(PECOB MPUIOKEHUN
PazpaboTtka uHTepdeiica mpuioxKeHusT — auU3aiiHa U 2
2.12 | cTpyKTypHI
[ToaroroBka rpadudeckux MaTepuaioB TSt 4
npeseHTanuu mpoekta (poro, Buaeo, wuHorpaduka).
2.13 | OcBoeHre HaBBIKOB BEPCTKU MPE3CHTAIINN
[IpencraBnenue MPOEKTOB nepen IPYTUMHU 2
oOyuarorumucs. [lyOnuunas mnpe3eHTauss W 3amiuTa
2.14 | mpoexToB
Bcero yacos 68




KanenpapHo-temaTuyeckoe NJiaHUpPOBaHUe
«Pa3padorka VR/AR npuiioxkeHuin» (meppasi rpynmna)

Ne Mara ®opma | Kou-Bo Tema 3ausTus
n/n | NpoBeJeHNs | 3aHATHS | YacoB
1. | 03.09 JUTIP 1 3nakomcTBOo. Texnuka Oe3omacHocTH. BBomgHOE
3anarue («Co3naBail MUPBI»)
2. | 05.09 JI/TTP 1 BBenenue B TEXHOJIOTMM  BUPTYyIbHOW W
JIOTIOJTHEHHOH peaibHOCTH
3. 1 10.09 JUITP 1 3HAKOMCTBO c VR-texHonorusimu Ha
MHTEPAKTUBHOW BBOJAHOM JIEKLIUU
4, 112.09 JI/TTP 1 TectupoBanue YCTPOMCTRA, yCTaHOBKA
NPWIOKEHUH,  aHalu3  NPUHLUIOB  paboThl,
BBISIBJICHHE KIIFOUEBBIX XapaKTEPUCTUK
5. 117.09 JUTIP 2 BrisiBnenue MIPUHLIUIIOB paboThI nuiemMa
19.09 BUPTyaJIbHOW  PEaJbHOCTH, TIIOMCK, aHajdu3 |
CTpYKTypHpoBaHue uHpopManud o Jpyrux VR-
yCTpOMCTBax
6. | 24.09 JI/TIP 2 Bribop  marepmana W KOHCTPYKIUMH  JJIA
26.09 COOCTBEHHOW TapHUTYpHI, TMOATOTOBKA K COOpKe
YCTpOKCTBa
7. 101.10 JI/TIP 2 COopka COOCTBEHHOW TapHHUTYPHI, BBIPE3aHUE
03.10 HEeoOXOAUMBIX AeTajieil
8. 1 08.10 JI/TIP 2 COopka COOCTBEHHOW TapHUTYPHI, BBIPE3aHUE
10.10 HEOOXOUMBIX JIeTane, Ju3aifH yCTpoiCTBa
9. 11510 JU/TIP 2 TectupoBaHue u 10pabOTKa MPOTOTUIIA
17.10
10. | 22.10 JI/TIP 1 PaGota ¢ kapToi MOJB30BATENLCKOTO OIBITA:
BBISIBJICHHE  MPOOJEM, C  KOTOPBIMH  MOXHO
CTOJIKHYTHCS pu HCIIOJIb30BAHUU VR.
DOKyCHpPOBKA HA OJJHOM U3 HUX
11. | 24.10 JU/TIP 1 AHai3 M OLEHKAa CYIIECTBYIOIIMX PEIICHUI
npobnemsl. UHporpaduka no pemeHusm
12. | 05.11 JUTIP 2 leneparnust uaei nans pemieHUs STHX MPOOIEM.
07.11 OnucaHue HECKONBbKUX HIEH, HKCIPECC-ICKU3BI.
MuHHu-Tipe3eHTalul HuJIeil W BHIOOP Jy4yIIMX B
popaboTKy
13. | 12.11 JUTIP 2 N3ydyeHne MOHATHS «IIEPCIIEKTHBA», OKPYKHOCTH B
14.11 MEePCIEKTUBE, IITPUXOBKU, CBETOTECHHM, I1aJIal0IIEH
TEHU
14. 1 19.11 JUTIP 2 N3yuenne cBeTOTEHW W TMAaJalOIMed TEHH Ha
21.11 npumepe ¢uryp. I[locTpoenne OBICTPOro 3CKH3a
burypsl B TIepcHekTHBe, Iepeaadya oObEMa ¢
MOMOIIBI0  KapaHjama. TeXHWKa  PHCOBAHUS
MapKepaMu




15. | 26.11 JI/TIP OcBoenue HaBBIKOB paboThl B [10 anst TpéxmepHOTO
28.11 npoektupoBanusi (Ha BbeIOOp — Rhinoceros 3D,
03.12 Autodesk Fusion 360)

16. | 05.12 JI/TTP 3D-monenupoBanue pa3padaTbIBAEMOT0 YCTPOMCTBA
10.12
12.12
17.12

17. 1 19.12 JI/TTIP dortopeanuctuuHas  Buzyanuzanus  3D-momenu.
24.12 Pennep (KeyShot, Autodesk Vred)

18. | 26.12 JI/TTIP [TonroroBka  rpaduUyecKux  MaTepUAIOB IS
09.01 MIPE3CHTALUN MIPOCKTA (doto, BH/ICO,

uHporpadpuka). OcBOoeHHE HaBBIKOB BEPCTKH
NPe3CHTAIH

19. | 14.01 JI/TIP [IpencraBieHne  OPOEKTOB  Meped  APYTUMHU
16.01 oOyuarommmmucs. [lyOnuunast —mpe3eHTanmumst U

3alIUTa IPOCKTOB

20. | 21.01 JUTIP BBogHas MHTEpaKTHBHASA JIEKLUS MO TEXHOJOTUSAM

JIOTIOJTHEHHOM U CMEIIAHHOM pealbHOCTH
21. | 23.01 JUTIP TectupoBanue cymecTByrOmUx AR-IPUIOKEHHUI,
OIpEeICIICHNE PUHIIMIIOB PA0OTHI TEXHOJIOTUU

22. | 28.01 JI/TIP BrisBienne mnpoOnaeMHON cUTyallud, B KOTOPOM

30.01 nomorio Osl  VR/AR-mpunoxxenue, MCIONB3Ys
METOMBI TN3aiiH-MBIIIIICHUS

23. | 04.02 JUTIP AHanM3 M OLIEHKA CYIIECTBYIOIIMX pELICHUH

06.02 npobnembl.  ['eHepanus  COOCTBEHHBIX  HJCH.
Pa3paboTka crieHapus pUI0KEHHS

24. |1 11.02 JU/TIP Pa3zpaGoTka creHapus MNPUIOKEHHS: MeXaHUKa
13.02 B3aUMOJICHCTBHSA, (YHKIIMOHAJ, MPHUMEPHBIH BHI

uHTepdeiica

25. | 18.02 JUTIP MuHu-TIpe3eHTallMk Waed U UX J0opaboTKa TIo
20.02 0o0paTHOH CBSI3U

26. | 25.02 JUTIP [locnenoBarenpHOE  M3yY€HHE  BO3MOXKHOCTEU
27.02 cpensl pazpabotkn VR/AR-nipunosxenuii

27. | 04.03 JU/ITP Pa3zpaborka VR/AR-mpunokeHuss B COOTBETCTBUU
06.03 CO CIICHapHeM
11.03
13.03
18.03
20.03
01.04

28. | 03.04 JUTIP C6op oOpaTHOM CBS3M OT TOTEHUIHUAIBHBIX
08.04 MIOJT30BaTENICH PUIIOKECHUS

29. | 10.04 JI/TIP JlopaboTka TIPUIIOKEHUS, YYHUTHIBas OOPATHYIO
15.04 CBSI3b MOJIb30BATEINA

30. | 17.04 JUTIP BrisiBrieHue kiroueBbIX TpeOoBaHMN K pa3paboTke




22.04 GUI — rpaduyecknx uaTepdercoB MpuIoKEeHUN

31. | 24.04 JUTIP 2 Pa3pabotka mHTepdeiica mpuiaoxkeHus — au3aiiHa
29.04 U CTPYKTYpBI

32. | 06.05 JI/TIP 4 [TogrotoBka  rpaduyeckux  MaTepuajgoB IS
08.05 MPE3CHTALUN MIPOCKTA (doto, BH/ICO,
13.05 uHporpadpuka). OcBOeHHE HaBBIKOB BEPCTKH
15.05 MIPE3CHTALUN

33. 1 20.05 JUTIP 2 [IpencraBienne  MPOEKTOB — Mepen  APYTUMHU
22.05 oOyuatomumucs. IlyOnuunas mpe3eHTanmust U

3alIUTa IPOCKTOB

V1. Conepskanne nporpamMmsl

[Iporpamma mpenanonaraer MOCTENEHHOE pacCIIMpPEHUE 3HAHUA U HX
yriyOieHue, a Takke NpUOoOpeTeHHEe YMEHHM B 00JacTH MPOCKTUPOBAHUS,
KOHCTPYHUPOBAHUS U U3TOTOBJIEHUSI TBOPUYECKOTO MPOIYKTA.

Conep:xaHue TeM IPOrpaMMbl

Keiic 1. IIpoextupyem naeanbHoe VR-ycTpoiicTBO

B pamkax mepBoro keiica (34 4) oOyuaromiuecss UCCIEAYIOT CYHIECTBYIOIIUE
MOJIENIA YCTPONCTB BUPTYAIbHON PEAIbHOCTH, BBISBIISIIOT KIIFOYEBBIEC MAPAMETPHI, a
3aT€M BBINOJIHAIOT MPOEKTHYIO 3aJauy — KOHCTPYUPYIOT cobctBeHHOoe VR-
ycTpoiicTBo. OOyuwaromuecss ucciaeAyioT VR-koHTpoiiepsl u  00001IaI0T
BO3MOYKHBIE TPUHUUIIBI YIPaBICHUS CHCTEMaMU BUPTYaJIbHOM pEaTbHOCTH.
CpaBHUBAIOT pa3MYHBIE THUMBI YINPABIEHUS M JENAIOT BBIBOALI O TOM, YTO
HE00X0IMMO TSl «0OMaHa» MO3Tra U MOTPYKEHUS B IPYTOM MHUP.

OOyuaromecss CMOTYT coOpaTh COOCTBEHHYIO Mojienb VR-rapHuTyphI:
CIIPOCKTHPOBaTh, CMOJEIHUPOBaATh, BhIpe3aTh/pacnedaratb Ha 3D-mpuHTepe
HY’KHBbIE DJIEMEHTBI, @ 3aT€M MPOTECTUPOBATh CAMOCTOSTEIHHO pa3pabOTaHHOE
YCTPOMCTBO.

Keiic 2. PazpabarbsiBaem VR/AR-nipuiioxeHus

[locne QopMupoBaHUSI OCHOBHBIX MOHSTUN BUPTYAJIIbHOM pPEaJbHOCTH,
MOJIyYeHHUs] HaBBIKOB paboThl ¢ VR-o0opynoBanmem B mepBom keiice (34 u),
oOyyJarolmecs MepexoasaT K paCCMOTPEHUIO MMOHATHI JTOTIOJJHEHHOW U CMEIIaHHON
pealbHOCTH, pPa30MpalOT WX OCHOBHBIE OTIMYMA OT BUpTyasibHOH. Co3paror
cooctBerHoe AR-mpunoxenne (augmented reality — momonmHeHHAs peabHOCTD),
oTpabaThiBasi HaBbIKK PabOThI C HEOOXOAMMBIM B JajbHEUIIEM MPOTrPaMMHBIM
oOecrieyeHueM, HaBbIKU JU3alH-TIPOCKTUPOBAHUS U TU3aiH-aHATUTHKY.

OOyuarompecs Hayyarcss paboTaTh € KpYHMHEHIIUMH PENO3UTOPUSIMHU
OecrIaTHBIX TPEXMEPHBIX MOJIEIEH, CMOTYT MUHUMAIBHO alanTHPOBATh MOJIEIH,
UMEIOLINeCs] B CBOOOIHOM JIOCTYIIE, O] CBOU HYK/bl. HaunHaeTcs 3HaKOMCTBO CO




CTpyKTypoii mHTepdeiica mporpammsel s 3D-MoaenupoBanus (10 YCMOTPEHHIO
HactaBHuka — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaHaaMu. BBoasTcs
MOHATHS «TIOJUTOHATBHOCTEY U «TEKCTypay.

VIl. MaTepuajJbHO-TEXHUYECKHE YCJIOBHS Peaju3alu MporpaMmbl

AnmnapaTHoe ¥ TeXHH4YeCKoe odecreueHme:

— Pabouee MecTo 0Oyuaromerocs:

HOYTOYK: TPOU3BOAUTEILHOCTh Tporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 emuHHI]; 00BEM
orepaTuBHON mamsTu: He MeHee 4 ['0; 00béM HakonuTenss SSD/eMMC: e meHee
128 I'6 (i1 COOTBETCTBYIOIIMIA MO XAPAKTEPUCTHUKAM MEPCOHAIBHBIA KOMIIBIOTED
C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU);

MBIIIIb.

— Pabouee MecTo HacTaBHUKA:

HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — anamoruvHas Wid
OoJiee HOBast Mojeb, rpaduueckuii npoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — anamoruvnas wim 0ojiee HOBask MOJENb, 00bEM OTIEPATHBHOM
namsTu: He MeHee 4 1'0, BuneoBsixoaq HDMI 1.4, DisplayPort 1.2 unu 6osiee HoBast
MOJIeJb (MJIM COOTBETCTBYIOIIMN 110 XapaKTEPUCTUKaM IEPCOHATBHBIN KOMITBIOTED
C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );

nuieM BuptyanbHoi peanbHoctd HTC Vive unu Vive Pro Full Kit — 1 mit.;

JUYHblE MOOWJIBHBIE YCTPOWCTBAa OOyYaroOUUMXCSd W/WIM HAacTaBHHUKA C
onepaunoHHoM cucremor Android,

NPE3eHTAIMOHHOE O0OpYyIOBAaHHE C BO3MOXKHOCTBIO MMOAKIIOUEHHUS K
KOMIIBIOTEPY — | KOMIUIEKT;

(GaunmyapT ¢ KOMIIEKTOM JIMCTOB/MapKepHas 10CKa, COOTBETCTBYIOIIMI HAO0OP
NUCHbMEHHBIX MPUHAAICKHOCTEH — 1 1mIT.;

enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

— 0(¢HUCHOE MPOrpaMMHOE 00ECTICUCHHUE;

— mporpaMMmHoe oOecrieueHue Jjisi TpéxMepHoro mojenupoBanus (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

— IporpaMMmHas cpena sl pa3pabOTKH MPUIIOKEHUA C BUPTYaJbHOU H
nomnonHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

— Tpaduueckuii peakTop Ha BHIOOp HACTABHUKA.

PacxoaHbie Matepualbl:

Oymara A4 nnsi pucoBaHUA M pacnedyarku — MHUHMMYM | ymakoBka 200
JMCTOB;



Oymara A3 s pucCOBaHMS — MHUHUMYM TI0 3 JIMCTa Ha OJHOTO
00y4Jaromierocs;

Ha0Op MPOCTHIX KapaHaIIei — M0 KOJIMYECTBY O0yJarOIINXCS;

Ha0Op YEPHBIX MAPUKOBBIX PyUeK — MO KOJUYECTBY O0YUAIOIINXCS;

kaeit [IIBA — 2 mit.;

KJIeH-KapaHaml — 10 KOJIMYECTBY 00yYaroluXCs;

CKOTY IIPO3pavyHbIi/MaTOBBIA — 2 IIT.;

CKOTY ABYCTOPOHHHMI — 2 IIIT.;

KapToH/TopokapTon mist MaketupoBanus — 1200%*800 MM, o ofHOMY JTHCTY
Ha JIByX 00y4Yaromuxcs;

HO MAKETHBIN — M0 KOJUYECTBY 00YUaIOIINXCS;

JIe3BUS JJ1s1 HOKA CMEHHbBIE 18 MM — 2 mIT.;

HOXKHHIIBI — T10 KOJIMYECTBY O0yHAIOIINXCS;

KOBPHK JIJISl PE3KH KapTOHA — IO KOJIMYECTBY 00yYarOIIuXcs;

JUH3BI 25 MM Wi 34 MM — KOMILIEKT, IO KOJIMYECTBY O0y4YarOIINXCS;

nononuuTebHO — PLA-mnactuk 1,75 REC HeCKONBKHX IIBETOB.

VlIl. IlepeyeHb pekOMeHyeMbIX HCTOYHUKOB
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2. Xanna Jlunrka, Tum Orwneu. Jlymait kak nuszaiinep. /[u3zaitH-MBbIIUICHHE
111 MeHepkepoB / ManH, MiBanoB u depbep.

3. Maiikn Jlxanga. Coxru cBo€ moprtdommo! To, yemy He yuaT B
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