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L. Iosicaurensnan 3anucka

AKTYaJlbHOCTb: BUPTYAJIbHAS U JIONOJIHEHHAS PEATBHOCTH — 0COOBIE TEXHOIOTHYECKHE
HaMpPaBsJICHUA, TCCHO CBA3aHHBIC C APYIUMH. DTH TeXHOJIOTHH BKITFOYEHBI B CITUCOK KIIFOUEBLIX
H OKa3bIBAIOT CYIICCTBCHHOE BIMAHME HA PA3BUTHE PHIHKOB. [IpakTHueckw s Kasuoii
NCPCIEKTUBHON NO3HMIHH OyAyluero Kpaiine moae3Hsl GyayT 3HaHUS U3 0OnacTu 3D-
MOJICIMPOBAHHSI, OCHOB NIPOr PAMMHPOBAHHS, KOMIIBIOTEPHOTO 3PEHHSI 1 T. 1.

CormacHo  MHOrOYHCIIECHHBIM HccnenoBaHusM,  VR/AR-peIHOK  pasBuBactcs
[10 SKCIOHEHTE — COOTBETCTBEHHO, €My HEOOXOANMBI KOMIIETEHTHBIE CIIELHATHCTHL

B xome mpakthyeckux s3aHsTmii Mo IporpaMMe BBOJHOIO MOAYJA 00yYarommecs
TMO3HAKOMATCS ¢ BHPTYalbHOH, JONOIHEHHOH M CMENIAHHOH pEAbHOCTSMH, MOMMYT HX
OCOOEHHOCTH M BO3MOYKHOCTH, BBISBAT BO3MOKHBIE CIIOCOOLI NPHMEHEHHS], a TAKKe ONMpPEeNeIaT
Hanbojlee MHTEPECHBIE HANPABNEHHS Ui JaibHEHIero yriayOJienys, napajuleisHO pa3BHBas
HaBBIKH  JIM3AaHH-MBIIUIEHAS, JM3aiiH-aHAIM3a M CNOCOOHOCTH  CO3JaBaTh HOBOE M

BOCTpeOOBaHHOE,

CuHeprus MeTOJ0B W TEeXHOJOTHIi, MCIIOJIL3YeMBbIX B HamnpasiaeHuH «PaspaboTka
NPUIOKEHUH BHPTYaIbHOH M JONOJHCHHON peanrbHOCTHY, JACT 00y4arIeMycss YHHKAILHBIC
METAlpCAMETHBIC  KOMIIETEHUMH, KOTOpble OyAyT ImONe3Hbl B cdepe NpOEKTHPOBAHHUS,
MOJIETMPOBAHHS 0OBEKTOB H MPOIECCOB, Pa3pabOTKH NPUIOKEHHIT U ap.

IIporpamma  j1aét HeoGXOmMMBIE KOMIIETEHIHH U  JATbHEHIIEro yri1yOnéHHoro
OCBOCHHUS TM3aHHEPCKHX HABBIKOB M METOMHK IPOEKTHPOBAHHUS. OCHOBHBIMU HaIlpaBJICHUSMH B
H3YYICHUM TEXHOJIOTHH BHPTYalIbHONH M JOLONHEHHOH peanbHOCTH, ¢ KOTOPBIMH TO3HAKOMSATCS
o0yvatomyecs B paMKaX MOJyJIs, CTAHYT HadalbHbIE 3HAHHS O pa3padoTKe MPHIOKEHHH s
PasiMYHBIX  YCTPOMCTB, OCHOBBI ~ KOMIBIOTEPHOTO 3peHHS, 0a30Bble  MOHATHS  3D-
MOJIETTUPOBAHHUSI.

YHepes 3HAKOMCTBO ¢ TEXHOJIOTHAMM CO3IAHHS COOCTBEHHBIX YCTPOMCTB H pa3paboTKH
IPUIOXKEHHH  OyAyT pa3BHBATLCS — HCCIEIOBATENBCKHE, WHIXKEHEPHBIE M IPOEKTHEIE
KOMIIETEHLIUH.

OcBoenue 3THX TEXHOJIOTHiT MOJpa3yMeBaeT TIOJIyYEHHE psijia 0a30BBIX KOMIIETEHIIHIA,
BJIa/ICHUE KOTOPLIMHM KPUTHIECKH HEOOXOANMO H0OOMY CHELHAIMCTY HA KOHKYPEHTHOM PBIHKE
tpyna B STEAM-npodeccusx.

Iess nporpammer: GpopMupoBanue yHEKabHBIX Hard- u Soft-xommerenmmii mo pabote
¢ VR/AR-TeXHONOrUAMY Yepes HCIIOB30BAHME KeHC-TeXHOTOTHiL.

3aga4uu nporpaMmoi:

Obyuarouue:



OOBACHUTL 0a3oBble MOHSATHS cheper  paspaboTkm  npunokeHuit BUPTYaJIbHOH |
JMONOIHEHHOM PeaIbHOCTH: KITIOYeBbIE 0COGCHHOCTH TEXHOIOTHI | HX PA3IHYMs MEKITY
coboii, manopamuoe Goto u BH/IC0, TPEKHHT peaTbHbIX 00BEKTOR, HHTEpeiic,
IIOJIMIOHAIIbHOE MOJIEIUPOBAHHE;
COPMHPOBaTh HABBIKH  BBIIONHEHHMS TEXHOIOTHYECKO LUCTIOYKH  pa3paboTku
NPUIOKEHUHA Ui MOOWJIBHBIX YCTPOHCTB H/HITH IIEPCOHATBHBIX KOMITBIOTEPOB ¢
HCIIOIB30BAHHUEM CIICHUATBHBIX MPOrPAMMHBIX CPESI;

chopMupoBaTh 6a3oBbIe HABBIKH PabOTH! B [IporpamMmax Juis pa3paboTKH NPHIIOKEHHH ¢
BUPTYaJIbHOM U JIONOTHEHHOM PealbHOCTBIO;
cpopmupoBath Ga30BbIE HABBIKH PaGOTHI B IIporpaMmax i TpEXMEpHOro
MOJIETMPOBAHHSI;
Hay4uTb HCII0JIB30BaTh U aJaITHPOBATE TPEXMEPHBIE MOJICTH, HAXOMAIIHECS B
OTKPBITOM JIOCTyIIE, JUIsl 33184 Keiica;
chopmMupoBaTh GazoBbIe HABBIKH PaGOTHI B [porpamMmax Ui paspaboTKH rpapudecKux
uHTepheicos;
[TPUBHTE HABBIKH [IPOCKTHOH JICATEILHOCTH, B TOM YHCIIE HCIIOJIb30BAHHE MHCTPYMEHTOR

IJIAHUPOBAHHS.

Paszeusaiowue:

Ha IPOTAXKEHUH BCeX 3aHATHH Gopmuposars 4K-koMeTeHIun (KpuTHUECKOE
MBIIUICHHE, KPEATUBHOE MBIIIICHHE, KOMMYHHUKALHs!, KOOTIEpaIlHsi);

CII0COOCTBOBATE PACIIHPEHHUIO CIOBAPHOTO 3aIACA;

CII0COOCTBOBATE PA3BUTHIO NIAMATH, BHUMAHHS, TEXHHYECKOTO MBIIIEHHS,
H300peTaTe/IbHOCTH;

CIocoOCTBOBATE PA3BUTHIO AITOPHTMHYECKOTO MBIIUICHHS

CII0cOOCTBOBATL (POPMHPOBAHMIO HHTEPECa K TEXHHYECKHM 3HAHUSM;

CIOCOOCTBOBATE (hOPMHPOBAHUIO YMEHHS IIPAKTHYECKOTO MIPUMEHEHHS [TOJTYYEHHEIX
3HAHHH;

chopmupoBaTh yMeHHe HOPMYIHPOBATE, aApryMEHTHPOBATh U OTCTAUBAThH CBO& MHEHHE;

copMHpOBaTH yMEHHE BBHICTYNATE YGIIYHO ¢ JOKIAfaMH, [PE3CHTALUAMH H T. II.

Bocnumamenvuwvie:

BOCIIMTBIBATE aKKYPaTHOCTE U AUCHHIINTHHUPOBAHHOCTEL IIPH BBINIOJIHCHHH ])EI6OTI)I;

croco6¢TBOBATE (HOPMUPOBAHHUIO TOJNOKHUTENBHON MOTHBAIIHH K TPYLOBOH

ACATCIIBHOCTH,



CIIOCOOCTBOBATE (POPMUPOBAHHMIO OIIBITA COBMECTHOTO H HHIMBH/IyalTbHOI'O TBOPYECTBA

IIPH BBITTOJTHEHUHM KOMaHIHBIX 3a/IaHHIA;
BOCTIUTBIBATE TPYJO/II00UE, YBAKCHHE K TPYIY;
(hOPMHPOBATH YUYBCTRBO KOJUIEKTHBU3MA H B3aUMOIIOMOIIIH;

BOCIIHTBIBATh YYBCTBO nmaTpuoTHu3Ma, I'POKIaHCTBEHHOCTH, ropaocTH 3a JOCTHIKEHH S

oteyectBennoit UT-orpaciu.

IIpornosupyemble pe3yabTaThl H CIOCOGHI HX NPOBEPKH

JIMMHOCTHBIE Pe3yJIbTATHI:

KPUTHYECKOE OTHOIIEHHE K MH(pOPMAIUHK M H30HPATENBHOCTE €€ BOCIIPUSTHSI,
OCMBIC/IEHIC MOTHBOB CBOMX ICHCTBUI IPH BBINOJIHEHHH 3a/1aHMIL;

pasBuTHE MOOO3HATENBLHOCTH, COOOPA3UTENLHOCTH IIPH BBIIOTHEHHH pazHooOpa3HBIX
3a/1aHii IPOOIEMHOTO M 3BPHCTHYECKOTO XapaKTepa;

PasBUTHC BHUMATEILHOCTH, HACTOHYMBOCTH, IIEICYCTPEMIEHHOCTH, YMCHHS
[IPeo0JIeBaTh TPYIHOCTH,

PasBUTHE CaAMOCTOSTEIBHOCTH CY/ICHUH, HE3aBUCHMOCTH H HECTAHIAPTHOCTH
MBILLLJICHHUS;

OCBOCHHE COLHAILHBIX HOPM, [1PABHJI TIOBEAEHHUS, POieil H GOPM COIMATLHON KU3HU B
rpymnmnax u coo0IlecTnax;

(popmupoBaHIc KOMMYHHKATHBHO# KOMIICTEHTHOCTH B OGIIEHHH 1 COTPYJIHUYECTBE C

JAPYIMMH 00yHarOIIUMHECS.

MeTtanpeameTHble pe3yJbTaThI:

Pezyisimusnvie yHusepcanvhvie yueoHvie 0eiicmeus:

YMEHHE IPHHUMATh H COXPaHATh y4eOHYIO 3ajauy;

YMCHHE IUTAHUPOBATH M10CIENOBATE/IBHOCTE IIAr0B aIrOPUTMA JIJIsl JOCTHIKSHHS 11EJTH;
YMCHHE CTaBUTE LEIb (CO3/JaHAE TBOPUYECKOH paboThl), MIAHHPOBATH TOCTHIKEHHE ITOl
LeJIH;

YMEHHC OCYLIECTRIIATH HTOIOBBIH H TIOIIArOBbIif KOHTPOJIb [0 PE3YIILTATY;
CII0COOHOCTE a/IEKBATHO BOCIIPHHUMATH OLIEHKY HACTABHHKA U IApyrux 00yyarommxcs;
YMEHHE pa3jiuyarh Crocod U pe3ynbTar JAeicTBIS;

YMEHHE BHOCUTb KOPPEKTHBEI B ICHCTBHS B CIIyYae PACXOXKICHUS PE3y/IbTaTa PEIIeH s
3a/1a4d Ha OCHOBe €€ OIIEHKH U yuéTa Xapakrepa CIeJIaHHbIX OIHGOK:

YMEHHC B COTPYAHHYECTBE CTABUTH HOBBIE Y4eOHBIE 3a0auH;

CMOCOOHOCTB IIPOSIBIIATE O3HABATENBHYIO HHALMATHBY B y4eGHOM COTPYAHUUYCCTRE:



YMEHHC OCBaHBaTh CIIOCOOBI PCIICHHSA HpOGJIeM TBOPYECKOI'0 XapaxkTepa B JKH3HCHHBIX
CUTYallHUAX,
YMCHHE OLIEHHBATH HOquaIOHIHﬁCH TBOp‘IeCKHﬁ IIPOOYKT U COOTHOCHTE €I0 C

H3HAYallbHBIM 3aMBbICIIOM, BBITIOIHSITE 110 HEOOXO0IMMOCTH KOpPpPEKIHHA mbo IpoAyKTa,

00 3aMbICIIa.

losnasamenvnvie yHugepcaibitble yyehHole oetichmeust:

YMEHHUC OCYHICCTBIIATL MOHCK MH(YOPMALMH B HMHAHBAXY&ILHBIX HH(OPMALHOHHEIX
apxupax oOyuaromierocs, HHQOPMALMOHHON cpefe 06pa3oBATENBHOrO YUPEKICHUS,
(enepanbHbIX XpaHKUTHILAX HHPOPMATHOHHBIX 00GPA30BATENEHBIX pecypcos;

YMEHHE HCIIOJIE30BATH cpecacrea HH{bOpM&HHOHHbIX H KOMMYHHKAIIHOHHLIX TEXHOJIOTUH

AL peIICHH ST KOMMYHHKATHBHBIX, 03HABATE/IBHBIX M TBOPYECKHX 33144,
YMEHHE OPHCHTUPOBATLCS B pa3HOOOpa3HH CIOCOO0B pelICHUs 3a/1a4;

YMCHHE OCYILUECTBJISITL aHAJTH3 00BEKTOB ¢ BBIACJICHHEM CYIIECTBEHHLIX U

HCCYIIECTBCHHBIX IIPHU3HAKOB;
YMEHHE NIPOBOIUTE CpaBHEHHE, KHaCCHCbHKaIlH}O I10 3aJaHHBIM KPHTEPHAM,

YMCHHE CTPOUTD JIOTHIECKUE PACCYKACHHSA B (JOPME CBA3M POCTBIX CYKIEHHIT 06

00BeKTE;
YMEHHC yCTaHABIHBATh AHAJIOTUH, IPUIUHHO-CIIEICTBECHHBIE CBS3H;
YMEHHE MOJCIHPOBATE, PEOOPa3OBEIBATE OOBEKT U3 YYBCTBEHHOM (opMBI B MOJIEIIB,

TA€  BBIICICHBI  CYIICCTBEHHBIE  XapAKTEPHCTHKH 0OBEKTa  (IPOCTPAHCTBEHHO-

rpaduyeckas WM 3HAKOBO-CUMBOIHYECKAL);
YMCHHEC CHHTE3MPOBATh, COCTABJIATE LIEJIOE U3 YacTell, B TOM YHCIIE CaMOCTOATEIbHO

AOCTpauBaTh C BOCHOJIHCHUEM HEIOCTAIOIIHX KOMIIOHEHTOBR.

Komvmmynuxamuensle YHUGEpCcalibHble YyeOHble Oelicneus:

YMCHHE apryMEHTUPOBATE CBOIO TOYKY 3pCHHSA HA BBIOOP OCHOBAHUIT M KPHTEPHER TIPH
BBIICTIEHHHU [IPH3HAKOB, CPABHECHHH H KJIACCH(PUKALMH 0OBEKTOB;

YMEHHE BBICIYIIMBATH cOOECeIHHKA U BECTH JMAJIOT;

CHOCOOHOCTH NIPU3HABATE BO3MOXKHOCTD CYIIECTBOBAHHS PA3IMYHBIX TOUEK 3pEHUA U
[IPaBO Ka3KI0T'0 UMETh CBOIO;

YMEHHE IIIaHUPOBATE y4eOHOE COTPYIHHYCCTBO C HACTABHUKOM H JIPYTHMH

00y HarOIIMHCS: ONPENENATH e/ , (YHKIHA yYaCTHHKOB, CIIOCOOBI B3AUMOJIEHCTBH

YMEHHE OCYLICCTBIIATh ITIOCTaHOBKY BOIIPOCOB: HHUIIHATHBHOE COTPYIHHYECCTBO B

noucke u cbope undopmarmu;



T YMEHHME paspeumiath KOH(GJIMKTHI: BBIABICHHE, MACHTA(HKALMS NpoOJIEMBI, TIOMCK M
OLCHKA alIbTCPHATUBHBIX CIIOCOOOB paspellenHs KOH(IMKTA, IPUHATHE PelIeH s U ero
peanuzausi;

~ YMCHHE C OCTATOYHOH IOIHOTOH H TOYHOCTBIO BHIPAXKATh CBOM MBICJH B COOTBETCTRHM
€ 3a/1a4aMu U YCJIOBHAMH KOMMYHHKALIHH,

~ BIA[CHHE MOHOJIOIMYECKOH 1 IHATIOTHYECKOii (opMaMu peun.

IIpeamernsbie pesyabTaThl
B pesyibrate ocBoeH s mporpaMMEr 06yarommecs
TOJDKHBI 3HAMb;
~  KIIIOYERBBIE OCOOEHHOCTH TEXHOIOTHI BUPTYATBLHON M I0IOHEHHOIN PEallbHOCTH;
~ IPHHIHUIB paOOTHI IPHIOKEHHIH ¢ BUPTYAIBHOMH U JIOTIOTHEHHON PEeaILHOCTEIO;
~ [EpeuCHb COBPEMCHHBIX YCTPOHCTB, HCIIOJb3YEMBIX /7l pabOTHI C TEXHOIOTUSIMH, H HX
[peJIHa3Ha4YeHHUE;
~ OCHOBHOH (hYHKIMOHAT MPOrpamMM JUIs TPEXMEPHOTO MOJIETMPOBAHHS,
~ TPHHUHIEL ¥ CIIOCOObI pa3spaboTKH MPUIIOKEHHIT ¢ BAPTYATBHON U AOMONHEHHO
PeanbHOCThIO;
— OCHOBHOI ()YHKIMOHAJ IPOrPaMMHBIX CPEJL [ pa3paboTKH MIPHIIOKEHHI ¢
BUPTYaJIBHOH W JJOIOTHEHHON PEaIbHOCTHIO;
~ 0CODEHHOCTH Pa3paboTKH rpaduUecKUX HHTeP(EiicoB.
YMEmb:
~ HAacTpauBaTh M 3allyCKaTh IJIEM BUPTYAJIbHOM pealbHOCTH;
~ YCTaHaBIHBATh M TECTHPOBATH MPHIIOKEHHS BUPTYAJIbHON PEalbHOCTH;
~  CaMOCTOATETBHO COOMPATh OUKM BUPTYAIBHOM PeanTbHOCTH;
— (dopMyIHMpoBaTh 3a1a4y Ha IPOECKTHPOBAHHE HCXO/Is U3 BBIBJICHHON 1po0nemsl;
~  YMETE [0JIb30BaTLCS PA3THYHLIME METOIAMH IeHEPalluy HIei;
~  BBIIOJHATE IPUMHTHBHBIC ONICPALMH B IIPOrPaMMax I TPEXMEPHOTO MOJIETHPOBAHHMSI,
~  BBUIOTHATE IPUMHUTHBHEIE OIIEPALHH B IPOrPaMMHBIX Cpefax is pa3paboTKu
TIPHJIOKEHHH ¢ BUPTYaIbHOH U JOMONHEHHOM PeanbHOCTHIO;
~ KOMIMIHPOBATH IMPHJIOKEHUE UL MOOMIILHBIX YCTPOMCTB MITH TIEPCOHATBHBIX
KOMITBIOTEPOB H pa3MeIlaTh €ro i CKa4uBaHUS IOJIE30BATEISIMH;
— paspabareiBath rpaduueckuit nurepdeiic (UX/UI);
~ pazpabatbiBaTh BCE HEOOXOMMMBIE rpad)UUECKHE U BUIEOMATEPHAIbI IS Ipe3eHTaAlUN
IIPOEKTA;

— IpeJCTaBIATE CBOM MPOECKT.



Gaadems:
— OCHOBHOW TEPMHHOJIOTHEl B 0671aCTH TEXHOIOTHi BUPTYQIbHOM M JOINOJHEHHOM]
PeabHOCTH;
— 0a30BBIMH HABBIKAMH TPEXMEPHOTO MOJICTHPOBAHHS;
— 0a30BbIMHM HaBBIKAMH Pa3paGOTKH IIPUTIOKEHUH ¢ BUPTYAJIBHON U JIOTTOMHEHHOI!
PEaTbHOCTBIO;

~  SHAHIIMH IO IPUHUKMIAM PabOThl H 0COOEHHOCTAM YCTPOHCTR BUPTYAILHOI 1

JOTIOTTHEHHOH PeallbHOCTH.

DopmbI N0ABEICHHS HTOTOB PeaH3aAUHH 00meo0pazoBaTeLHOI NPOrpaMMbI
IonBenenne uToror peanusyercs B paMKax 3amuThr pe3yibTaroB BeinogHenus Keiica 1

u Keiica 2.

DopMbI IeMOHCTPALMH PE3YJILTATOB 06yYeHus
IIpencraBnenue pesyabraTton 00pa3oBaTelbHOI JIesTe/IbHOCTH npoiagr B popme mybiauyHOl
IIpE3CHTAMY PEIICHMI KeHCOB KOMAaHJaMH M IOCHEAYIOUHX OTBETOB BRICTYNAIOIIUX Ha

BOIIPOCHI HACTaBHUKA M APYTHX KOMAaH,.

DopMBI AMATHOCTHKH PE3yIbTATOB 00yYeHust

becena, TecTuposanue, onpoc.

Copnep:xanne nporpamMmmel Kypcea

[Iporpamma npennonaraer nocrenennoe pacimpenne 3HaHKH ¥ HX yriy0lieHue, a Takke
NPHOOPETeHHE yMEHHH B 00JacTH MPOECKTHPOBAHHMS, KOHCTPYHPOBAHHSA W H3TOTOBIICHHS
TBOPYECKOTO MPOIYKTA.

B ocHoBe o6pazosaTensHOro mpouecca NeKHT TPOEKTHEBIH T0ax0M. OCHOBHAS bopma
[I0/1a"1 TEOPHH — HHTEPAKTHBHEIC JICKIIMH U 110IIar0OBbIe MacTepP-KJIacchl B rpymmax o 1015
uesoBek. [IpakTuyueckue 3aanus mIaHUpPyeTCs BEIIONHATE KAk HHIMBHIYaJIbHO U B IIapax, TaK
H B MQJIBIX IPyNNaX. 3aHATHs NPOBOIATCA B BHAC OECel, CEMHHAPOB, JICKIHH: /IS HANTSIHOCTH
N071aBaeMOro MaTepuaia HCIOJIb3yeTCs Pa3MyHbIA My IbTHMETMHHEIH MaTepHaT —

HpEe3CHTallMH, BHACOPOIIHKH, IIPUIIOKEHH TIP.



Temarnueckoe IIAHHPOBAaHHE

/1

Pazneant nporpammer yue6noro xypea

Beero
JacoB

OGpazorarensHas yacTe

IlepBrIii rox 06yuenns
IIpoexTupyem naeaabHoe VR-yeTpoiicTeo

1.1

3HakoMCcTBO. TexHuka 0e30MaCHOCTH. Beoanoe 3amstue («Co3nasaii
MUPBI»)

L2

BBeznenne B TeXHOIOTHH BUPTYaIBHOM 1 IOIONHEHHOM PEANTBHOCTH

1.3

3HaKoMCcTBO ¢ VR-TeXHONOTHsIMH Ha HHTCPAKTHBHOH BBOJHOM JIEKLIMK

TecruposanueycTpoiicTsa,yCcTaHOBKATIPHIIOKEHHI, AHATH3
IPUHIIUIIOB PabOTEL, BLIABIEHHE KIIIOYEBBIX XapAKTEPUCTHK

BbliBIeHHEe MPUHLOKMIOB paboTHI HuleMa BUPTYAJILHOH peaabHOCTH,
TIOHCK, aHamM3 W CTPYKTYpUpOBaHHe HHpOpMamuu o Apyrux VR-
yCTpoHCTRaX

Beibop marepuana u KOHCTPYKIMH IS cOGCTBEHHOM TapHUTYPBHI,
IIOATOTORKA K cOOpKe yCeTpoiicTBa

COopka cOOCTBEHHOM rapHUTYPEI, BEIPE3aHHe HEOGXOMMMBIX JeTalleil

CGopka coOCTBEHHOI FapHUTYPHI, BRIPE3AHHE HEOOXOMUMbIX Jnerane,
JIH3aiH ycTpoiicTra

Tecruposanue u fopaboTka nporoTHma




Pabora ¢ kapToii monp30BarTensckoro ompira: BBIABJICHHE IIpo0JIeM, ¢

KOTOPBIMH MOXXHO CTOJIKHYTBLCH MPH MCIIONB30BaHUH VR, DoxycupoBka
Ha OJIHOH M3 HHUX

AHAJIU3 U OUEHKA CYIIECTBYIOMMX PELICHH i npobnemsl. Hudorpaduxa
II0 pelIeHUAM

l'enepanus uneit s pemenus stux npo6aeM. Onucanne HECKOJIBKHX p
UJICH, SKCIPECC-3CKNU3bl. MUHU-TIPE3eHTANY Ueit i BBIOOD JTYYIIHX B
npopaboTKy

M3yyenne noHsTHs «epcrexTHBay, OKPYHOCTH B IEPCIIEKTHRE, 2
IITPUXOBKH, CBETOTEHH, TTaJat0IIeH TeHH

HUsyuenue cBetoTeHH u magatomiell Temm Ha npumepe Quryp.
Ioctpoenne GuicTporo sckusa ¢uryps: B ICPCIEKTHBE, Tepenaya v
00BEMA ¢ TOMOIBIO KapaH/ama. TexHuKka pHCOBAHUS MapKepamH

Ocpoenne HaBpIKOB paboTel B [10 s TPEXMEPHOT'O MPOEKTHPOBAHHUS -
(Ha BEIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-mojenupoBanue pa3pabaTeIBAEMOro YCTpoOiicTBa 2
DoTopeanucTUUHAsS BU3yanH3almsa 3 D-Moen. Pennep (KeyShot, Z
Autodesk Vred)

Ioxroroeka rpaduuecknx MarepuanoB s Npe3eHTALMH IIpoeKTa 2
(¢oto, BHneo, wunporpaduka). OcBOEHHE HABLIKOB BEPCTKH
Mpe3eHTalH

IIpezicrapnenne npoexToB mepe ApyruMy 00y YarOMAMHUCS. [TyGnuunas 2
NPE3CHTALMS U 3alUTA TIPOEKTOB

Bcero yacos 34

Bropoii roa o6y4enns. PazpadaroiBaem VR/AR-npuioxkenus

BBoznHas WHTepakTHBHAs JNEKLMS 110 TEXHOJOTHSIM JIONOTHEHHOH M
CMEIIaHHON peaqTbHOCTH




TCCTHpOBaHHecymeCTBy}OHII/IXAR-HpHJIO}I{eHHﬁ,OHpe,I[eJIeHHG
IIPUHIUIIOB PabOTHI TEXHOJIOTHI

Brissienue npoGiemnoit cutyaumy, KoTOpo# nomorio 6e1 VR/AR- 2
TIPUIIOXKCHHE, HCTIOJIB3Ys! METO/IbI JAM3aiH-MBIIJICHHS

AHAIIN3 ¥ ONEHKA CYIICCTBYIOUTAX pEILEHHH npobnemsl. ['eHeparnms 2
coOcTBeHHBIX HileH. PaspaboTka crieHapus [PHIIOYKEH U

PaspaboTka cueHapust NpUIOXKEHHs: MeXaHHKa B3aMMOJIEHCTBHS, 2
(GyHKIHOHAT, IPUMEPHBIit BH | uHTepdeiica

Munu-npesenTanuu uiei u ux 10paboTka mo 06paTHOl CBA3M 2
[locnenoBarensHoe H3yueHHe BO3MONKHOCTENR Cpeasl pa3paboTKH 2
VR/AR-npuioxennit

PaspaboTka VR/AR-puiioeHns B COOTBETCTBHM O CLEHapueM 8
C6op 0OpaTHOI CBA3M OT NOTEHIHANIBHBIX MOTL30BATENCIH ITPHIIOKEHHST 2
HopaboTka mpuIoXKeHus, yIuThIBas 0OPATHYIO CBA3b MOJB30BATENS 2
Beissienye kmoueBbix tpeGoBanuii k paspaborke GUI — rpaduyueckux 2
HHTEPPEHCOB MPHUIIOKEHU I

PaspaboTka unTepdeiica npunokeHns — nusaiina u CTPYKTYPBI 2
HoaroroBka rpaguueckux MarTepHalOB s NPE3EHTAIHH POEKTA 4
(poro, Buneo, wundorpaduka). OcBoeHHE HABBIKOB BEPCTKH
IIpe3eHTaIlH

lIpesicTaBnenye npoeKToB Hepe APYruME 00YYAFOIHMHICS. [Ty6nuynas 2

NIPE3CHTANHA U 3alIUTa ITPOEKTOB

Bceero gacos

34




COJ]E[)}KaHIle TEM IIPOrpaMMel

Iepeerii rox o6yuenusi. [IpoexTupyem uaeanbHoe VR-yerpoiicTBo

B pamkax mepporo roma (34 4) obyuwarommecs HCCIICAYIOT CYNIECTBYIOIIHE MOJIENTH
YCTPOHCTB BHUPTYaTbHOH PEAbHOCTH, BBIBIIAIOT KIIOYEBLIC [1apaMETPhI, a 3aTe€M BBIIOJIHSIOT
MPOEKTHYIO 3a/ay — KOHCTPYHpYIOT cobeTBeHHOe VR-ycTpoiictso. OO6yuarommecs uccneyor
VR-KOHTpOJLIEpBl M 0606IIAI0T BOIMOKHBIE NIPUHIUIIEL YIPABIEHHUs CHCTEMAMH BHPTYaIbHOM
peanbHocTH. CpaBHHBAIOT PasiMYHBIE THIBI YIPABACHHS M JEIAIOT BBIBOIBI O TOM, 4TO
HEOOXOMMO ISt «0OMaHa» MO3ra U MOrpy KeHUs B JApYroi Mup.

Ob6yuaromuecst cMoryT cobpars coOCTBeHHYIO MOJiens VR-TapHUTYPBL  CIIPOSKTHPOBATE,
CMOZIC/IPOBATh,  BRIpE3aTh/pacnieyararh Ha 3D-TpHHTEpe Hy)KHBIE SNIEMEHTBI, a 3areM
IIPOTECTHPOBATE CAMOCTOATENLHO Pa3paboTaHHOE YCTPOHCTBO.

Bropoii rox o6y4enns. Pazpa6arsieaem VR/AR-npnioxenus

Ilocne dopmupoBanns OCHOBHBIX MMOHATHI BUPTYaJIbHOH pPEaJbHOCTH, IIONYYEeHHs

HABBIKOB paboTel ¢ VR-oGopynoBanmem B mepBblit rof 00yuyenua(34 u), obyuarommecs
HEPEXOIAT K pACCMOTPEHUIO MOHATHH TOTIONHEHHOH U CMENIaHHON PealbHOCTH, pasbHpaloT ux
OCHOBHBIC OTIMYHS OT BUpTyanbHOH. Cosnaror cobGerBennoe AR-mpumoxenue (augmented
reality — JHOTONHEHHAS PEANLHOCTB), OTPAGATHIBAS HABBIKH paboTEl ¢ HEeoOXOMHMBIM B
JIAJIBHEHIIIEM MPOIPaMMHBIM OOecTieueHHEM, HaBBIKH OH3AH-NIPOEKTUPOBAHUS M JU3aiiH-
AHATTUTHKH.
Obyuwarommecst Hayuatcs paboTaTh ¢ KpyIHeHIHMHU PEMO3HUTOPHAMHU OECIUIATHBIX TPEXMEPHBIX
MOZE/IEH, CMOT'YT MHHUMAIBHO aJIaTHPOBATH MOJIEIH, HMEIOIIMECS B CBOOOIHOM J0CTyNe, O
CBOM HYXMbl. HaunmmaeTcst 3HAKOMCTBO €O CTpyKTypo#t uuTepdeiica nporpaMmel s 3D-
MOJIETHPOBAHUs (110 YyCMOTPEHHIO HacTaBHUKa — 3ds Max, Blender 3D, Maya), ocHOBHEIMH
KOMaH/1aMH. BBOJATCS OHATHS «ITONHTOHANBHOCTE» M «TEKCTYPaK.



Kanponme yciioBusa peaauszanmuu InporpaMmMai

TpeGoBanus k kagpoBeIM pecypeam:

® VYKOMINIEKTOBAHHOCTE OGPHBOBETGIIBHOI‘O YUPCIKICHHSA IeIarori4ecKuMH,

PYKOBOJIIIIUMH ¥ MHBEIMH PabOTHHKAMH;

® YPOBEHb KBaMH(DHKAIMH IIEAArOTMYECKHX, PYKOBOISIIMX H HHbIX paboTHHKOB
00pa3oBaTeIbHOTO YUPEKICHHS;
® HCIPEPBIBHOCTD NPO(ECCHOHATEHOrO PAa3BUTHS IIEArOTHYCCKHUX 1 PYKOBOIAIIUX

paboOTHUKOB  06pa3oBaTeILHOIO YYPEXICHUs, PEATU3YIOMEro OCHOBHYIO

00pa3oBaTeNLHYIO IPOrpaMMy.

KOMH&TBHHHH MeJaroruyecKoro pHGOTHHKa, peamsyromero OCHOBHYHO

00pa3oBaTesIbHYIO IPOrpamMMy:

® obecre4uBaTh yCIOBHS IS yCIEMHOH ASATEILHOCTH, TTO3HTHBHON MOTHBALHH, a
TAKKE CAMOMOTHUBHPOBAHUS 00YUYAIOIINXCS;

® OCYINECTBIIATH CAMOCTOSTENIBHBIN MOUCK H aHAIN3 HHPOPMAIHH C TTIOMOTIBIO
COBPEMEHHBIX HH(OPMAIMOHHO-TIOUCKOBBIX TEXHOIOTHiA;

® BJIAJICHHC HHCTPYMEHTAMM [TPOEKTHOM JIESTEILHOCTH;

® YMEHHC OpraHH30BBIBATE M COIPOBOXKIATH y4eOHO-HCCIEN0BATETBCKYIO 1
[IPOEKTHYIO ACATEILHOCT O0YYAOIIMXCS;

® YMCHHC MHTEPIPETHPOBATH PE3YJILTAThl JOCTHKCHHUIH 00YYaIOMUXCs;

® 0a30Bble HABBIKH PAGOTHI B IPOrpaMMax i TpEXMEpHOTo MoeHpoBanus (3ds
Max, Blender 3D, Maya u ap.);

® 0a30Bble HABBIKH PAGOTHI B IPOrPAMMHEIX CPeax I10 paszpaboTKe NPHIOKEHHH ¢

BHPTYJIbHOH U JIONOJIHEHHO# peanbroctbio (Unity3D, Unreal Engine u ap.).



Marepuanbno-rexnuueckue ycaorus PeaIn3alMM MporpaMmel

AunnaparHoe H TeXHHYECKOe o0ecreyene:

Pabouee MecTo 06yuaromerocs:

HOYTOYK: IPOM3BOAMTETBHOCTE npoueccopa (o tecry PassMark — CPU
BenchMark http://www.cpubenchmark.net/): me menee 2000 EIMHUL], 00BEM
OIICPATUBHOH IaMATH: He MeHee 4 I'6; 00béM HakommTens SSD/eMMC: we Meree
128 I'6 (nim cooTBETCTBYIOMIHIT 110 XapaKTepHCTHKAM IEPCOHATbHBIN

KOMIBIOTEP ¢ MOHHTOPOM, KIIABHATYPOH U KOJIOHKAMH ); MBIILIb.

— Pabouece MecTo HacTaBHHKA:

HOYTOyK: npomeccop Intel Core i5-4590/AMD FX 8350 — AHAJIOTHYHAs HJIH
Oosniee HOBas MoJeib, rpaduIecKuii nponeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — anmanormunas mnm Goiee Hopas MOJIeNlb, 00BEM
ONepaTHBHON mamsaTH: He MeHee 4 I'6, Bugeosrxoq HDMI 1.4, DisplayPort 1.2
HIH  Oosee HOBAag MOJenb (WM COOTBETCTBYIOMMH T10 XapaKTepUCTHKAM
NEPCOHAILHBIH KOMIBIOTEP ¢ MOHUTOPOM, KIIABHATYPOil H KOIOHKAMH):;

IieM BUpTyakHoH peansHoctd HTC Vive nin Vive Pro Full Kit — 1 w.;
JITYHBIC MOOHIIBHBIE YCTPOICTBA 06YYAIOMIMXCS H/WITA HACTABHHIKA C
onepanuoHHON cuctemoit Android;

NPe3CHTAHORHOE 000PYIOBAHAE C BOSMOKHOCTBIO IIOIKIIOUEHHS K KOMIIBIOTEPY
— 1 KOMIIJIEKT;

(IIHITIapT ¢ KOMILIEKTOM JILCTOB/MapKepHast 10CKa, COOTBETCTBYIOMHUI Habop

[NUCBMCHHBIX NPUHAICKHOCTEH — | mT.; equnas cetb Wi-Fi.

IIporpammuoe oGecneuenue:

o¢uCcHOE IporpaMMHOE 0OeCIIeUeHHE;

MpOrpaMMHOE ObecrieueH e T TpEXMEPHOTo Moienuposanst (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

HporpaMmHas cpesia st pa3paboTKu MPUIIOKEHUI ¢ BUPTYaIbHOI 1
JononHeHHOU peansHocThio (Unity 3D/Unreal Engine);

rpaduyecKuil peakTop Ha BBIOOp HACTABHUKA.



PacxonHble MaTeprabr;

Oymara A4 juis pucoBanus u pacleyaTku — MHHUMYM 1 ynakoBka 200 nucTo;
Oymara A3 jis pucoBanus — MHHHUMYM 110 3 JIMCTa Ha OJIHOTO 00YYaIONIerocs:;
Habop MPOCTBIX KapaHIaIlei — 110 KOJIHYECTBY 00 YYAIOMIUXCS,

HabOp YEPHBIX MIAPUKOBBIX PyYeK — 110 KOJIMYECTBY 00yYarOIIMXC;

kned [IBA — 2 mr,;

KJIeH-KapaH/all — 1o KOJIMYECTBY 06YUarOIHXCs;

CKOTY ITPO3paYHbIi/MaTOBBIH — 2 mIT.;

CKOTY JIByCTOPOHHHH — 2 IuT.;

KapToH/roppoKapToH it MakeTHpoBaHHs — 1200*800 MM, IO OIHOMY JIMCTY Ha JBYX
obyuarommxcs;

HOK MaKeTHBIH — I10 KOJTHYECTBY 00YUarOIMXCA;

JIe3BUA JUIs HOXaA CMeHHble 18 MM — 2 mt.;

HOKHHIIBI — 10 KOJIMYECTBY 00YUYaIOIIHXCS;

KOBPHK /TS PC3KH KapTOHA — I10 KOJIMYECTBY 00YYarOIIXCs;

JUH3BI 25 MM WITH 34 MM — KOMIIJIEKT, 110 KOJIMYECTBY 00YYaIONMIMXCS;

nononHuTenbHO — PLA-nmnactuk 1,75 REC HecKOJIBKAX LBETOB.




Ilepeyens pekoMenIyeMBIX HCTOYHHKOB

1. Anpuan Illoneccn. Kak crars JU3aiHEPOM, He IIPO/IAB AyITy absBoy / [Turep.

2 Kanna JIuarka, Tum Oruisw. Hymail kak musaiinep. Jlusaitn-MblumieHue s
MeHe/DkepoB / Manw, MBanos u ®epbep.

3. Maitxn Jlxxanna. Coxru cBoé noprgomo! To, geMy He yuaT B JMH3AHHEPCKUX MKOax /
[Turep.

4. @un Knupep. Yemy Bac He Hayuar B nusaitH-mkose / Pumo 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.
e Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design)

/ Paperback, 2012,

B 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 (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/dopolnennava-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/.

3. http://www.notcot.org/.

32.  http://mocoloco.com/.

33 https://www.youtube.com/channel/UCOzx6PAOtgemJ11 Ypd 1FTA.
34. https://vimeo.com/idsketching.

35. https://ru.Dinterest.com/search/pins/‘?q=design%20sketchin,q&rs:tvped&term meta[]=de
sign%7Ctyped&term meta[]=sketching%7Ctyped.

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




