TOUKA \!pocu

MYHHLMIIAJIBHOE KA3EHHOE OBILEOBPA3OBATEJIBHOE VYPEXJIEHHE
Byranuckas cpeanss obmeoGpasosarensuas mkona

Paccmotpeno

HE 3ACCAAHHN
NEJArorHYecKono cosera
ITporokon Ne ., :

ot L 4 2022r.

Ha Gase Llentpa «Touka poctan

HononuurensHas obueobpasosaresbHas nporpaMma

«PaspaboTka nprIOKeHHH BUPTYATRHON W JONONHEHHOM peanbHOCTH:
3D-mozennpoBasHe H IPOrPaMMHPOBAHHE)

(Craprossiit ypoBens)

Bospact obyuatommxca:13-16 ner
Cpok peanusaunn: | roa

Cocrasurens: Ucaiixuna H.JL
YUHTE/Ib HHPOPMATHKH H MATEMATHKH,
nejaror A0NoIHHTeNbHOro 06pasoBanus

Byruuno, 2022 ron



MNOACHUTEJBHASA 3AIINCKA

AKTYyaJIbHOCTB:  BUPTyajJbHas U JIONOJHEHHas  pEaIbHOCTH —  OCOObIe
TEXHOJIOTUYECKHE HAIIPaBJIEHUS, TECHO CBA3AHHBIE C JAPYTMMH. OTH TEXHOJIOTHH
BKJIFOYEHBI B CIIMCOK KJIKOYEBBIX M OKA3BIBAIOT CYIIECTBEHHOE BIIMSHUE Ha Pa3BUTHE
pBIHKOB. [IpakTuyecku /Ui KaKJ0oW MePCHEKTUBHON MO3ULIMU Oy IyIIEero KpaiHe MOJIe3HbI
Oyayr 3HaHus  u3 obmactu  3D-MozmenupoBaHus, OCHOB  IPOrpaMMHUpPOBaHUS,
KOMITBIOTEPHOI'O 3pEHHUS U T. II.

CornacHO MHOTOYHMCICHHBIM HccienoBaHusM, VR/AR-peiHOK pa3BuBaercs
110 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOUMBbI KOMIIETEHTHBIE CIIEIUATUCTHI.

B xone mpakTH4ecKHX 3aHATHN MO MporpaMMe BBOJAHOTO MOAYJS OOydaroluecs
ITO3HAKOMSATCSI C BUPTYaJIbHOM, JOMOJHEHHOM M CMENIAHHOM PEANBHOCTIMH, MOUMYT KX
OCOOCHHOCTH M BO3MOXKHOCTH, BBISIBAT BO3MOXKHBIE CIIOCOOBI TPUMEHEHMsS, a TaKKe
onpenensT HauOolee WHTEPECHbIE HaIpaBlIEHUs A JalbHEHIIero yriyOJieHus,
napajuleIbHO pa3BHUBasl HABBIKM JU3allH-MBIIUICHUS, JU3aliH-aHAM3a U CHOCOOHOCTh
CO03/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHepruss METOZOB M TEXHOJIOTMH, MCIIOJIb3YyEMbIX B HampaBiieHuu «Pa3zpaborka
OPUJIOKEHUH BHUPTYaJIbHOM W JIONOJHEHHOW pEaJbHOCTW», JacT O00ydarolemycs
YHHUKaJIbHbIE METalpeIMETHble KOMIIETEHIIMH, KOTOpble OyIyT ToJe3Hbl B cdepe
IPOEKTUPOBAHUSA, MOJEIUPOBAHUS OOBEKTOB U MPOLECCOB, Pa3pabOTKU MPUIIOKEHUH U
Ap.

[Iporpamma maér HEOOXOAMMBIE KOMIIETCHLIMH ISl JalbHEUIIEro yriayO0ia€HHOro
OCBOCHMSI JM3aHHEPCKUX HABBIKOB W  METOAMK NPOEKTHUpOoBaHUS. (OCHOBHBIMU
HAIIPaBJICHUSIMHA B U3YYEHUU TEXHOJOTWMH BUPTYaJbHOW U JTONOJHEHHOM PEAIBHOCTH, C
KOTOPBIMHU MO3HAKOMSATCS 00yYaroluecs B paMKax MOJYJIsL, CTAHYT HadajlbHbIE 3HAHUS O
pa3paboTKe MPHIIOKEHUH I pa3IMYHbIX YCTPOWCTB, OCHOBBI KOMITBIOTEPHOTO 3pEHHS,
0a3oBbI€ MOHATUA 3D-MonETMPOBAHUS.

Yepe3 3HAKOMCTBO C TEXHOJOTMSIMH CO3[aHHMsI COOCTBEHHBIX YCTPOWCTB U
pa3paboTKu TpUIIOKEHUN OyayT pa3BUBAThCS HCCIENOBATENIbCKUE, WHXEHEPHBIE U
IIPOEKTHBIE KOMIIETEHIIMH.

OcBoeHME JTHX TEXHOJOTUH TMOJpa3yMeBaeT IOJiyueHHe psaga 0a30BbIX
KOMIIETEHIIUH, BJIaJIeHUE KOTOPHIMU KPUTHYECKH HEOOXOAMMO JHOOOMY CHELHUANINCTy Ha
KOHKYpeHTHOM pbIHKe Tpyaa B STEAM-mipodeccusix.

Iear mporpammbl: GopMupoBaHue yHHKaIbHbIX Hard- m Soft-kommeTeHnui mo
pabote ¢ VR/AR-TexHOMOTHsAMU Yepe3 UCTIOJIb30BAHUE KEHC-TEXHOIOTHUM.

3ajaum nporpamMmaoi:

Obyuarowue:

— O0O0BACHUTH 0a30Bble MOHATHA CPepbl pa3pabOTKU MPUIOKEHUN BUPTYaTbHOU U
JIOTIOJTHEHHOM pPEaIbHOCTH: KIIIOUEBbIE OCOOCHHOCTH TEXHOJIOTHM M MX pa3idyus
MEXIy Cco0oi, maHopamMHOe (OTO U BHUIEO, TPEKUHT PEATbHBIX OOBEKTOB,
uHTep(delic, NOTUroHAIBHOE MOJEIUPOBAHUE;

— chopMHupoBaTh HABBIKM BBITIOJHEHHUS] TEXHOJOTMYECKOW IIEMOYKU pa3pabOTKH
OPUIIOKEHUN IS MOOMJIBHBIX YCTPOMCTB W/MIIM TMEPCOHAIBHBIX KOMITBIOTEPOB C
WCITOJIb30BAHUEM CIIELUATIBHBIX TPOrPAMMHBIX CPEII;

— chopmupoBaTh 0a30Bble HaBbIKM pabOTBl B Mporpammax sl pa3pabOTKH
IIPUJIOKEHUM C BUPTYaJIbHOM U AOIIOJHEHHON PEAIbHOCTBIO;




copMupoBaTh 0a30Bbl€ HABBIKM pabOTBI B TporpamMmax s TPEXMEPHOTO
MO/ICIIUPOBAHMUS;

HAY4YUThb MCIIONB30BaTh M aJalTHPOBATh TPEXMEPHBIE MOJETH, HAXOSIIIUECS B
OTKPBITOM JOCTYIIE, /Ul 3a7a4 Keica,

copmupoBaTh 0a30Bble HABBIKM pPabOTHI B MporpaMMax [uis pa3padoTKu
rpaduyeckux HHTEPGEncoB;

NPUBUTH HABBIKM MPOEKTHOW JEATEIIPHOCTH, B TOM YHUCIE HCIOJIb30BaHHE
UHCTPYMEHTOB TJIAHUPOBAHHUSL.

Paszeusarowue:

Ha TPOTSHKEHUH Bcex 3aHATHH (opmupoBaTh 4K-KOMIETEHIMH (KPUTHYIECKOE
MBIIICHHE, KPEaTHBHOE MBIIIJICHHE, KOMMYHHKAITHS, KOOTICpaIlns);
CIIO0COOCTBOBAThH PACHIMPEHUIO CIIOBAPHOTO 3aImaca;

CIIOCOOCTBOBATh PAa3BUTHIO TaMSITH, BHHMAaHHS, TCXHHUYECKOTO MBIILICHUS,
HM300peTaTebHOCTH;

CIIOCOOCTBOBATh PA3BUTHIO AITOPUTMHUYCCKOTO MBIITUICHHS,

CIOCOOCTBOBATH (DOPMHUPOBAHKIO HHTEPECA K TCXHHUCCKUM 3HAHHUSIM;
CIIOCOOCTBOBaTh  ()OPMHUPOBAHHMIO  YMEHHS  IPAKTHYECKOrO0  IPUMCHEHUS
MOJIYYCHHBIX 3HAHU;

chopMHpOBaTh yMEHHUE (OPMYIHPOBATh, apryMEHTHPOBATh M OTCTAaMBaTh CBOE
MHEHUE;

c(OopMUPOBATH YMEHHE BBICTYIIATh MYOJIMYHO ¢ JOKJIAIaMH, TPE3CHTAMSIMH | T. 11.

Bocnumamenvhoie:

BOCIIUTHIBATh AKKYPATHOCTh U JUCIUIIMHUPOBAHHOCTH MPU BBHIMOJHEHUH Pa0OTHI;
crocoOCTBOBaTh  (DOPMUPOBAHUIO TMOJIOKUTEILHON MOTHBALlMM K TPYJOBOM
JeATEIIbHOCTH;

CrocoOCTBOBaTh (HOPMUPOBAHHUIO OMbBITA COBMECTHOTO U HWHAMBUIAYaTHLHOTO
TBOPYECTBA MPH BHITIOJIHEHUHA KOMAH IHBIX 3a/IaHH;

BOCIIUTHIBATH TPY0Jt00UE, yBAXKEHUE K TPYILY;

dbopMHUpOBaTh YYBCTBO KOJJIEKTUBU3MA U B3aUMOTIOMOIITH;

BOCIIUTHIBATh YYBCTBO NATPHOTHU3MA, TPAXKITAHCTBEHHOCTH, TOPJIOCTH 32
noctkeHus oreuectseHHor M T-orpacnu.

INPOI'HO3UPYEMBIE PE3YJIBTATHI U CIIOCOBbBI UX ITPOBEPKHA

JInuHOCTHBIE pe3yJIbTATHI:

KPUTHYECKOE OTHOIIICHHE K MHPOpMAIIMU U N30UPATETbHOCTh €€ BOCTIPUSTHS,
OCMBICJIEHE MOTUBOB CBOMX JCUCTBUH IPU BBINIOJHEHUY 3aIaHUN;

pa3Butue JF0003HATENIHLHOCTH, CO000pa3UTEIHLHOCTH pu BBIITOJTHEHUU
pa3HOOOpa3HBIX 3alaHUI TTPOOJIEMHOI0 U SBPUCTUUYECKOTO XapaKTepa;

pa3sBUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, ULEJICYCTPEMIEHHOCTH, YMEHUS
IIPE0I0JIEBATh TPYAHOCTH;

Pa3BUTHE CAMOCTOSITEIBHOCTU CYXKJICHUM, HE3aBUCHUMOCTM W HECTAHIAPTHOCTHU
MBIIIJICHUS;

OCBOCHHE COIMAIBHBIX HOPM, TPAaBWJI TOBEACHUS, pojied W (HOpM COIHATBHON
YKU3HH B TPYIIAaX U COOOIIECTBAX;



dbopMHpoBaHHEe  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B OOIICHHH U
COTPYIHHUYECTBE C JPYTUMHU O0YyHAIOITUMUCS.

MeranpeameTHblie pe3yJbTaThl:
Pecynamusnvie ynusepcanvuvle yuebnwle deticmsausi:

yMEHUE IPUHUMATh U COXPAHATh YUECOHYIO 3a/1auy;

yMEHUE IUIAHUPOBaTh MOCJIEIOBATEILHOCTh IIArOB aJTOPUTMA [JISl JOCTHXKEHUS
1 eJu;

YMEHHE CTaBUTh 1IeJb (CO3aHUE TBOPUYECKOU padOThl), MIIAHUPOBATH JIOCTUKECHHE
ATOM LEIH;

YMEHHE OCYIIECTBIIATH UTOTOBBIN U MOIIATOBBIM KOHTPOJIb [0 PE3YIIbTATY;
CIIOCOOHOCTh ~ QJICKBAaTHO BOCIIPUHUMATH OIEHKY HAaCTaBHUKA © JAPYTHX
00y4JaroImXcs;

YMEHUE PA3INYaTh CIIOCO0 U pe3ysbTatr JeHCTBHUS;

YMEHHE BHOCUTH KOPPEKTHUBBI B JEHCTBUS B CIIy4ae PACXOXKIECHHS pe3yJibTara
pelieHus 3a/1a4i Ha OCHOBE €€ OIICHKHU U yuéTa XapakTepa ClIeJaHHbIX OMUO0K;
yMEHUE B COTPYAHUYECTBE CTABUTH HOBBIC YUE€OHBIC 3a]1a4H;

CIIOCOOHOCTh ~ TPOSIBJISITH ~ [MO3HABATEIIbHYIO  WHUIMATABY B y4eOHOM
COTPYIHUYECTBE;

YyMEHUE OCBaWBaTh CIOCOOBI pelieHus MpoOjeM TBOPYECKOTO Xapakrepa B
YKU3HEHHBIX CUTYaIIUSX;

YMEHHUE OIICHUBATh MOJYYAIOIIUUCS TBOPYECKUN MPOIAYKT U COOTHOCUTH €r0 C
W3HAYaJIbHBIM 3aMBICJIOM, BBIMOJHATh IO HEOOXOJUMOCTH KOPPEKIHMH JHUOO
NPOJYKTa, JIMOO 3aMbICIa.

Ilo3nasamenvuvie VHU6EPCAIbHbIE V’{€6Hbl€ deticmsus.

YMEHHUE OCYIIECTBIIATh MOUCK MH(DOPMAITUN B MHANBUAYATHHBIX HHPOPMAITHOHHBIX
apxuBax oOydJaroierocsi, ”H(PpOpPMaIIMOHHON cpelie 00pa30BaATEIBHOTO YUPEKACHUS,
denepanbHbIX XpaHWINAIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;
YMEHUE HCIOJb30BaTh CpeACTBa HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM JJIS PEIICeHUS KOMMYHUKATHBHBIX, MMO3HABATEIBHBIX M TBOPYECKHUX
3ajay;

yMEHUE OPUEHTHUPOBATHCS B Pa3HOOOpa3nuu CIIOCOO0B PEIICHUS 3a/1a4;

YMEHUE OCYIIECTBJIATh aHaIN3 OOBEKTOB C BBIJCICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB;

yYMEHUE TTPOBOIUTH CPaBHEHHUE, KIACCU(PUKAIIHMIO 10 3aJaHHBIM KPUTCPHUIM;

YMEHHUE CTPOUTH JIOTHUECKHUE PACCYKJICHUS B (hOPME CBSI3HM MPOCTHIX CYKJICHUH 00
00BEKTE;

YMEHUE YCTaHABJIMBATh aHAJIOTHH, IPUIUHHO-CIIC/ICTBEHHBIE CBS3H;

YMEHHUE MOJIETUPOBaTh, MpPeoOpa3oBbIBATh OOBEKT W3 YYBCTBEHHOW (HOpPMBI B
MOAENb, TJA€  BBIJACICHBI  CYIICCTBCHHBIC  XapaKTEPUCTHUKH  OOBEKTa
(mpocTpancTBeHHO-TpaduIecKas Uil 3HAKOBO-CUMBOJIMYECKAs);

YyMEHUE CHHTE3UpOBaTh, COCTABISATH II€JIOE W3 dYacTeii, B TOM YHCIE
CaMOCTOSATEIFHO JIOCTPANBATh C BOCTIOJHEHUEM HEJOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamusuvie ynusepcanvHble VU€6Hbl€ oeticmeust.

YMEHHE apTyMEHTHPOBATh CBOIO TOUKY 3PEHHS Ha BHIOOP OCHOBAHHMM U KPUTEPUEB
IPU BbIICTIEHUH MPU3HAKOB, CPABHEHUH U KJIACCU(PHUKAIIUU OOBEKTOB,



yMEHUE BBICIYIINBATh COOECETHUKA M BECTH JIUAJIOT;

CIIOCOOHOCTh MPU3HABATh BO3MOXKHOCTh CYIIECTBOBAHHUS PA3JIMUHBIX TOUEK 3PEHUS
Y MPABO KAXKJIO0TO UMETh CBOIO;

YyMEHHE IIJIaHUPOBAaTh y4eOHOE COTPYIHHYECTBO C HACTAaBHUKOM M JIPYTUMH
OOyJalomMUMHUCS:  ONPENeNaTh  Ieiad, (YHKIMA  YYaCTHUKOB,  CIIOCOOBI
B3aUMOJICUCTBHS,

YMEHHUE OCYIIECTBIISATh MOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYJAHUYECTBO B
MOKCKe U cOope nHpopMaIny;

yMEHHUE pa3peiniath KOH(DIUKTHI: BBISBICHNE, UACHTH(UKAIMS MPOOJIEMBI, TIOUCK U
OIICHKA aJbTEPHATHUBHBIX CIIOCOOOB pa3pelieHusi KOH(DINKTa, TPUHITHE PEIICHUS U
€ro peanuzanus;

YMEHHUE C JIOCTATOYHOW IMIOJHOTOM M TOYHOCTBIO BBIPAXKATh CBOW MBICIHA B
COOTBETCTBHH C 3aJ]a4aMU U YCIOBUSMHU KOMMYHUKAIIUH;

BJIaJICHUE MOHOJIOTHYECKON 1 JUAJIOTHUUECKON hopMaMu pedm.

IIpeameTHBbIE pe3yJIbTATHI:
B pesynbTaTe ocBO€HUS POTpaMMbI 00YUYaIOIIHECS TOJKHbI
3HAmMy:

KJIIOYEBBIE OCOOEHHOCTH TEXHOJIOTUN BUPTYaJIbHOM U JIOTIOJHEHHON peaabHOCTH;
IPUHLIUIIBI paOOTHI MPUIIOKEHUN C BUPTYaJIbHOM U JJOTIOJIHEHHOM peanbHOCTBIO;
NIEPEUYECHb COBPEMEHHBIX YCTPOMCTB, UCIOJIB3YEMBIX JIsi PAOOTHI C TEXHOJIOTHUSIMU,
Y VX TIPEIHA3HAYCHHUE;

OCHOBHOM (DYHKIIMOHAJ MPOrpaMM JIJIsl TPEXMEPHOTO MOJIETUPOBAHMS;

INPUHIUIBI U CHOCOOBI Pa3pabOTKHU MPUIOKEHUN C BUPTYaJIbHOM M JOMOJHEHHOU
PEaIbHOCTHIO;

OCHOBHOM (DYHKIIMOHAJl NOPOrpaMMHBIX Cpel JUisl pa3palOTKU MPUIOKEHUH C
BUPTYAJIBHOM U IONIOJHEHHOMN PEAIbHOCTBIO;

0COOEHHOCTH pa3padOTKH rpaduuecKux HHTEPEHCcoB.

MEMDL.

HACTpauBaTh U 3aMyCcKaTh LLJIEM BUPTYaJIbHOU peallbHOCTH;

yCTaHaBIMBATh U TECTUPOBATH MPUIIOKEHUS BUPTYaIbHON pealbHOCTH;
CaMOCTOSITENIbHO COOMpaTh OYKU BUPTYAJIbHON peabHOCTH;

(bopMynupoBaTh 3a/1a4y Ha MPOEKTUPOBAHUE UCXO/IS U3 BBISBICHHON TPOOJIEMBI;
YMETh MOJIB30BAThCS PA3TUIHBIMU METOAMH T€HEPALIUN UICH;

BBITIOJHATh TNPUMUTUBHBIE OMNEpallid B MporpaMMax s TPEXMEPHOTO
MOJICTTUPOBAHUS;

BBITIOJHATh MPUMHUTHUBHBIE OTEpallid B MPOTPaMMHBIX cpefax s pa3paboTKu
IIPUJIOKEHUMN C BUPTYAJIBHOM U TOIIOJIHEHHOMN PEaIbHOCTHIO;

KOMIIWJIAPOBATh TPUIIOKEHUE JIT MOOWIBHBIX YCTPOWCTB WIIU TEPCOHATBHBIX
KOMIIBIOTEPOB U pa3MeIlaTh €ro AJisi CKaYMBaHUs MOJIb30BATENISAMU;

paspabatsiBaTh rpaduyeckuii unrepderic (UX/UI);

pa3zpabaThiBaTh BCE€ HEOOXoauMmble Tpaduueckue W BUIACOMATEpUATBI IS
NpEe3eHTALNU MTPOEKTa;

IIPEACTABIATH CBOM IPOEKT.

grademn.



— OCHOBHOH TEpMHUHOJIOTHMEH B 00JACTH TEXHOJIOTMH BHUPTYaJbHOW U JOMOJHEHHOU
pEeaIbHOCTH;

— 0a30BBIMM HaBbIKAMHU TPEXMEPHOTO MOJEIUPOBAHMUS;

— 0a30BbIMM HaBbIKaMH pa3pabOTKU MPWIOKEHUNA C BUPTYalIbHOM M JOINOJHEHHOU
pEeanbHOCTHIO;

— 3HAHMSIMM [0 NPUHIUIAM pabOTbl U OCOOEHHOCTSIM YCTPONCTB BUPTY&JIbHOH U
JOTIOJIHEHHOM PEabHOCTH.

@opMbl OABEICHUS UTOTOB peain3auuu 001eo0pa3oBaTe/;IbHOM MPOTrPaAMMBbI

[lonBeneHne UTOrOB pealnu3yeTcs B paMKax 3allluThl pe3yIbTaTOB BhiNoJHeHUs Keiica

1 u Keiica 2.
DopMBbI IEMOHCTPAIIUN Pe3YJIbTATOB 00y4YeHUsI

[IpencraBienre pe3yibTaTOB 00pa30BaTEIBLHON JEATEIBHOCTH MNPOUAET B (opme
nyOJUYHOM TIPE3EeHTAllMM PEIICHUNA KEWCOB KOMaHJaMU U TIOCJIEAYIOIUX OTBETOB
BBICTYINAIOIINX HA BONPOCHI HACTABHUKA U IPYTHX KOMaH/.

@®opMbI IMATHOCTUKH Pe3yJIbTATOB 00y4eHH s
becena, TectupoBaHue, ompoc.

COAEPKAHUE ITPOT'PAMMBI KYPCA

[Iporpamma mpeanosaraet mocTEeneHHOEe paclIMpeHue 3HAHUM U UX yriyoOJiieHue, a
TaK)K€ MpPUOOpPETEeHHUE YMEHUW B O00JacCTH MPOEKTUPOBAHMS, KOHCTPYHPOBAaHUS U
M3TOTOBJIEHUSI TBOPUYECKOTO MPOIYKTA.

B ocHoBe 00pa3oBaTenbHOro Mmpoliecca JEKUT MPOCKTHbIM moaxoa. OcHOBHas
dbopma momaud TEOPUM — HMHTEPAKTUBHBIE JIEKIIMM W TOLIArOBBIE MAaCTEP-KJIacchl B
rpynnax a0 10—-15 dgenmoek. IlpakTthueckue 3amaHusi TUIAHUPYETCS BBIMNOJHITH Kak
WHJVMBUAYAJIbHO U B TIapaxX, TaKk U B MaJIbIX Tpynmnax. 3aHsITUsl IPOBOJATCS B BUJE Oeces,
CEMHHApOB, JIEKIUH: [JIs HAVSIAHOCTH MOJIaBa€MOIr0  Marepualla  HCMOJb3yeTCs
pa3IMYHbIA MYJIbTUMEIUUHBIA MaTepuag — MPE3EHTALNHN, BUICOPOJIUKHU, MPHUIOKEHUS
p.

ConepxxkaHue TeM MPOrpaMmbl
Keiic 1. IIpoekTupyem naeanbHoe VR-ycTpoiicTBO

B pamkax nepBoro keiica (34 1) oOydaromnmecs: HCCIEIYIOT CYIIECTBYIOINE MOIEIH
YCTPOMCTB BUPTYaJbHOW pEabHOCTH, BBISBISAIOT KIIOYEBBIE MapaMETpbl, a 3aTeM
BBITIOTHSIIOT TMPOEKTHYIO 3a7adyy — KOHCTPYUPYIOT cobcTBeHHOe VR-yctpoiicTo.
OO6yuarornuecss ucciaeAyroT VR-KoHTposuiepsl ¥ 0000IIal0OT BO3MOXKHBIC MPUHITUTIBI
VOPABJICHUS] CHUCTEMaMH BHUPTYaJIbHOW peanbHOCTH. CpaBHUBAIOT Pa3IUYHbIC THIIbI
VOpPABJICHUS] W JI€NAI0T BBIBOJABI O TOM, YTO HEOOXOAMMO s «oOMaHa» Mo3ra u
IIOIPYKEHUS B APYTrOU MUD.

OOyuaroiuecs cMOTYT coOpaTh COOCTBEHHYIO MOjieNlb VR-TapHUTYpBI: CIIPOEKTUPOBATD,
CMOJICIUPOBATh, BBIpe3aTh/pacmneuarath Ha 3D-TpuHTEpe HYKHBIE IJIEMEHTHI, a 3aTeM
IPOTECTUPOBATh CAMOCTOSATEIBHO Pa3pabOTaHHOE YCTPOHCTBO.

Keiic 2. PazpabarbiBaem VR/AR-npuioxennst

[Tocne dhopmupoBaHUS OCHOBHBIX MOHSATUN BUPTYaIbHOW PEATIbHOCTH, MOTYUYEHUS
HABBIKOB paboThl ¢ VR-0060pynoBanreM B mepBoM keiice (34 1), o0ydaromuecs mepexoisT
K PAacCMOTPEHUIO TMOHSATUH JIOTOJHEHHOM M CMEIIaHHOM pearbHOCTH, pa3OMparoT uX



OCHOBHBIC OTIMUMsA OT BupTyanbHol. Cozmator coOctBeHHOe AR-mpunoxxenue
(augmented reality — pgomonHeHHass peajdbHOCTH), OTpadaThiBas HABBIKKM PaOOTHI C
HEOOXOJMMBIM B  JalibHEWIIEM MPOrpaMMHBIM OOECIIEYEHUEM, HAaBBIKHM JU3aiH-
MIPOEKTUPOBAHMS U AU3ANH-aHATUTUKH.

OOyuaroiuecs HayyaTcsi paboTaTh C KPYNMHEHIIMMH PEMO3UTOPUSMU  OeCIIaTHBIX
TPEXMEPHBIX MOJENEH, CMOTYT MUHHUMAJIBHO aJalTHUPOBATh MOJIEIU, HMEIOIIHECS B
CBOOOJTHOM [IOCTyIe, MOJI CBOM HYXJbl. HaumHaeTcss 3HAKOMCTBO CO CTPYKTYypou
uHTepdeiica mporpammer st 3D-mMoxenrpoBanus (M0 YCMOTPEHHUIO HACTaBHUKA — 3dS
Max, Blender 3D, Maya), OCHOBHBIMH KOMaHAaMH. BBOmATCS  MOHATHA
«TMOJIMTOHAIBHOCTBY U «TEKCTYPa».

TEMATHUYECKOE IINTAHUPOBAHHUE

No Bcero
n/n Pa3znesibl mporpaMmMbl y4eOHOT0 Kypca 4acoB
1| Keiic 1.
IIpoexkTupyem uaeaabHoe VR-ycrpoiicTBo
1.1 | 3nakomctBO. TexHmka Oe3omacHocTu. BBomHoe 3anstue («Co3maBait 1
MHUPBI»)
1.2 | BBenmeHue B TEXHOJOTUU BUPTYAIBHOUN U TOTIOJTHEHHON pealbHOCTH 1
1.3 3HaKOMCTBO ¢ VR-TEXHOJIOTHUSIMU Ha WHTEPAKTHBHON BBOJHOU 1
JEeKIUU
14 TecTupoBaHne yCTpOWCTBA, YCTAHOBKA MPUJIOKEHUH, aHAIIN3 1

PUHITUIIOB pabOThI, BHISIBJICHUE KITFOUEBBIX XapaKTEPUCTHK

1.5 BoisBiieHHEe TPUHIMIOB PabOThl IUIEMa BUPTYaJbHON pEaNbHOCTH, 2
MOWCK, aHAU3 U CTPYKTypHpoBaHue uHboOpMmauu o apyrux VR-
YCTPOMCTBAX

1.6 Bribop Marepuana M KOHCTPYKUMH JUIsi COOCTBEHHOM TapHUTYPBI, 2

MOJITOTOBKA K COOpKE YyCTpOWCTBa

1.7 COopka coOOCTBEHHOM TapHUTYPBI, BEIpe3aHUE HEOOXOIUMBIX JIeTajei 2

1.8 COopka cOOCTBEHHOM TapHUTYPHI, BEIPE3aHNE HEOOXOIUMBIX JIeTajeH, 2
IM3aliH yCTPONCTBA

1.9 TecTupoBanue u q0pabOTKa MPOTOTHITA 2

1.10 | Pabota ¢ kapToil MOJIB30BATEIHCKOTO OMBITA: BBISIBIICHHWE MPOOIIEM, C 1
KOTOPBIMM  MOXKHO  CTOJKHYTbCA IIPU  HUCIOJb30BaHuMU  VR.
DoKycUpOBKa HA OJHOM U3 HUX




1.11| AHasii3 ¥  OIIEHKa CYIIECTBYIONIUX  PEMICHUH  MPOOJIEMBI.
Hudorpaduka mo pemeHusm
['eneparnus uaei ans pemieHus 3tux npodiaem. OnucaHne HECKOIbKUX
U7eH, SKCIpecc-3cKu3bl. MUHHU-TIpE3EHTAIIMH HIeH U BBIOOp JTYUIINX B
1.12 | npopaboTky
W3ydyeHrne TOHATUS «IEPCIEKTHBA», OKPYKHOCTH B TEpPCIEKTUBE,
1.13 | wWTpUXOBKH, CBETOTEHH, MAIAIOLICH TCHU
1.14 | W3yyeHue CBETOTEHHM M TaJaloIlell TeHH Ha mnpumepe Quryp.
[TocTpoenue ObICTpOrO 3CKM3a (GUTYPHI B TEPCICKTHBE, Iepemada
00bEMa ¢ MOMOILIBIO KapaHaama. TeXHUKa pUCOBaHUS MapKepaMH
1.15 | OcBoenue HaBbIKOB paboThl B 1O it TpEXMEPHOTO MPOEKTUPOBAHUS
(na BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)
1.16 | 3D-moxpenupoBaHue pa3padbaTbIBa€MOr0 yCTPOHCTBA
®oropeanictuyHas Busyanusanus 3D-monenu. Penpep (KeyShot,
1.17 | Autodesk Vred)
[loaroroBka rpaduyecKux MaTepHaNoOB NJs TPE3CHTAIMU TPOEKTa
(boto, Bumeo, wuHporpaduka). OCBOCHUE HABBIKOB BEPCTKHU
1.18 | mpeseHTanuu
[IpeacraBnenre  MOPOEKTOB  Mepel  APYTMMH  OOyYarOIIMMUCS.
1.19 | IlyGnuuHas mpe3eHTalus U 3aluTa MPOSKTOB
2 Keiic 2. PazpabarbiBaem VR/AR-npuinoxenus
BBonHasi vHTEpakTUBHAs JICKIUS MO TEXHOJIOTHSM JIOMOJHEHHOW M
2.1 CMEILIaHHOW PeaJbHOCTH
TectupoBanne cymecTByrommx AR-mpuioxkenuii, onpeneneHue
2.2 PUHITUIIOB pa0OThl TEXHOJIOTUU
BrisBnenne npoOiaeMHO# cuTyaluu, B KOTopoil momorsio 661 VR/AR-
2.3 MIPUIIO’KEHUE, UCTIONIB3YSl METOIbI TN3aiH-MbIIIIICHHSI
AHalIM3 W OIlEHKa CYIIECTBYIOIIUX pelIeHui mpobieMbl. ['eHeparius
2.4 coOCTBeHHBIX Hel. Pa3paboTka cueHapust IpUIoKeHUs
Pa3paboTka creHapusi TPWIOKEHHUS: MEXaHWKa B3aUMOJCHCTBUS,
2.5 (GyHKUMOHAN, MPUMEPHBINA BUJI HHTEpdeiica
2.6 | MunHu-nipe3eHTaIMu UaeH U X 10paboTKa 1Mo oOpaTHOM CBSI3U
2.7 [locnenoBarenbHOE HM3ydy€HHE BO3MOXKHOCTEH cpeabl pa3paboTKu

VR/AR-mipunoxeHuii




2.8 | Paspaborka VR/AR-mpunoxeHus: B COOTBETCTBHH CO CIIEHAPUEM 8

2.9 COop oOpaTHOM CBsSI3M OT TOTCHIMAJBHBIX  IIOJIb30BaTENCH 2
TIPUTIOKEHUS

2.10 | HopaboTka mpuiIokKeHUs, yYuThIBasi 00OpaTHYIO CBSA3b MOJb30BATEIS 2
BoisBinenne kioueBbIX TpeboBaHumii Kk  paszpaborke GUI — 2

2.11 | rpaduyeckux UHTEPPEHCOB NMPUTOKECHUN

2.12 | Pazpabotka unrepdeiica npuiaoKeHus — Ju3ailHa U CTPYKTYPbI 2
[loaroroBka rpaduyecKux MaTepHaNoB MJs MPE3CHTAllMU TPOEKTa 4
(boto, Bumeo, wuHporpaduka). OCBOCHHUE HABBIKOB BEPCTKHU

2.13 | mpe3eHTaMH
[IpeacTraBinenre  MOpPOEKTOB  Mepel APYTMMH  OOYyYarOIIMMHUCS. 2

2.14 | IlyGnuuHasi mpe3eHTalus U 3alUTa IPOSKTOB

Bcero uacos
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Kaaposble yci1oBus peajin3anuu NporpaMmbl

TpeOoBaHUs K KaJpOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTh OOpa30BaTEIBLHOTO YUPEKICHUS Iearorn4ecKUuMH,
PYKOBOJSIIIIUMH U UHBIMU PaOOTHUKAMH;

® YpoBeHb KBaNU(UKAIMM TEJAaroruyeckux, PYKOBOASIIMX U MHBIX
pabOTHUKOB 00Pa30BATEIBHOTO YUPEIKICHUS;

® HEMPEPHIBHOCTh  MPO(ECCHOHANBHOTO  PAa3BUTHS  NENArOTHYECKUX U
PYKOBOJAIIMX PAOOTHUKOB 0OpPA30BATEILHOTO YUPEXKICHHS, PEATU3YIOIIETO
OCHOBHYIO 00pa30BaTENIbHYIO IPOTPaMMYy.

Komnerennuu  memarorudeckoro  pabOTHHKA,  PEATU3yIOMIETO  OCHOBHYIO
00pa3oBaTEIbHYIO POrPaMMY:

® o0ecrneuuBaTh YCIOBUS JUISl YCIEIIHOW JI€ATEIbHOCTH, MO3UTHUBHOU
MOTHBAIIUH, & TAK)KE CAMOMOTUBHUPOBAHUS 00YUarOIINXCS;

® OCYLIECTBJISTh CAMOCTOSITENIbHBIN MOUCK U aHATU3 UHPOPMAIK C TOMOIIBIO
COBPEMEHHBIX HHPOPMAILIMOHHO-TIOMCKOBBIX TEXHOJIOTUH;

® BJIAJICHUE UHCTPYMEHTaMH MPOEKTHON JAESITEIbHOCTH;

® yMEHHUE OpPraHM30BBIBATH U CONPOBOXKIATh y4EOHO-HCCIIEIOBATENbCKYIO U
IPOEKTHYIO I€ATEIbHOCTh 00yUYatoIuXCs;

® yMEHHUE HHTEPIPETUPOBATH PE3yIbTaThl JOCTHKCHUM 00YJAIOIINXCS;

e (a3oBble HaBBIKM PAOOTHI B MporpamMmax sl TPEXMEPHOTO MOJEIHUPOBAHUS
(3ds Max, Blender 3D, Maya u ap.);

e 0a30Bble HABBIKM pa0OTBl B MPOrpaMMHBIX Cpelax IO pa3pabdoTke
NPWIOKEHUH € BUPTyaldbHOM W J0mMOJHEHHON peanbHOCTHIO (Unity3D,
Unreal Engine u 1p.).



MaTtepHaJIbHO-TEXHHYECKHE YCI0BHUS PeaJM3alii POrpaMMbl

AnmnapaTtHoe ¥ TeXHH4YeCKoe odecreueHme:

Pabouee mecto obyuarorerocs:

HOYTOYK: TPOU3BOIUTEILHOCTH Mpoleccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): nHe menee 2000 enunuir; o0bEM
ornepatuBHOM mamsiTu: He MeHee 4 ['0; 00bém Hakonurenss SSD/eMMC: ne
meHee 128 I'6 (Mau coOTBETCTBYIOIIUN MO XapaKTEPUCTHUKAM NEPCOHATBHBIMN
KOMITHIOTEP ¢ MOHUTOPOM, KJIaBUATYPOH U KOJIOHKAMH);

MBIIIIb.

Pabouee mecTo HacTaBHUKA:

HoyTOyK: mporeccop Intel Core 15-4590/AMD FX 8350 — ananorudtasi uin
Ooitee HOBast Mojielb, rpaduueckuii mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amanornunas wid Oojee HOBass MOJENIb, O0BLEM
ornepatuBHOU mamsT: He MeHee 4 10, Bugeosixon HDMI 1.4, DisplayPort
1.2 unu Gosnee HOBast MOJIETb (MJIM COOTBETCTBYIOIIUHN MO XapaKTEPUCTUKAM
NEPCOHATBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIABHATYPOU U KOJIOHKAMH );
nuieM BuptyanbHoi peasibHoctd HTC Vive unm Vive Pro Full Kit — 1 it
JUYHBbIE MOOWJIBHBIE YCTPOWMCTBAa OOYYalOIUXCS W/WIM HAaCTaBHUKA C
onepanuoHHoM cucremon Android;

pEe3eHTAIMOHHOE O000pPYJOBAaHUE C BO3MOXKHOCTBIO TOJKIIOUEHHUS] K
KOMITBIOTEPY — 1 KOMIIEKT;

(GaUn4apT ¢ KOMIUIEKTOM JIMCTOB/MAapKEpHas J0CKa, COOTBETCTBYIOIIMA
Ha0Op MUCHbMEHHBIX MPUHAJIEKHOCTEH — 1 1IT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecnieyeHue:

o¢ucHOE MPOrpaMMHOE 00eCIICUCHUE;

nporpaMmHoe oOecriedeHue sl TpExmepHoro mojenupoBanus (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMmHasi cpena Juisi pa3pabOTKM TPWIOKEHUN C BUPTYaJbHOU W
nonoiaHeHHOM peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduuecKkuil pelakTop Ha BHIOOp HAaCTaBHUKA.

PacxonHbie Mmarepualsbr:

Oymara A4
Oymara A3

JUISl PUCOBAHUS U pacnedyaTku — MUHUMYM | ynakoBka 200 nucTos;
JUTSl pUCOBAHUSA — MUHUMYM 110 3 JIMCTa HA OJTHOTO 00y4arouIerocs;

Ha0Op MPOCTHIX KapaHalieil — Mo KOJIMYECTBY 00YyUaOIIUXCS;

Ha0Op YEPHBIX MAPUKOBBIX PYUEK — MO KOJUYECTBY 00YUAIOLIUXCS;

ke [IBA — 2 mrT.;

KJIei-KapaHJall — Mo KOJMYECTBY 00yYarouInXxcs;

CKOTY MPO3pPaYHbI/MATOBBIA — 2 IIIT.;

CKOTY JIBYCTOPOHHUI — 2 IIIT.;

KapToH/TopokapToH g MakeTupoBanus — 1200*800 MM, Mo OJAHOMY JIMCTY Ha ABYX
oOydJaronmxcs;



HOK MAaKETHBIM — 10 KOJIMYECTBY 00YyJaIONuXCs,

JIe3BHA 171 HOKa CMEHHBIC 18 MM — 2 1IT.;

HO>KHUIIBI — T10 KOJUYECTBY 00YUaIOIINXCS;

KOBPHK JUISI PE3KH KapTOHA — I10 KOJWYECTBY 00YUaIOIINXCS;

JUH3BI 25 MM WiId 34 MM — KOMIUIEKT, IO KOJIUYECTBY 00yJarOmMXCs;
nononuutTesbHo — PLA-mnactuk 1,75 REC HeCKOIBKHX IIBETOB.
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