08-13

MyHuuunajabHoe Ka3eHHOe 0011eo0pa3oBaTe/ibHOEe yUpeKIeHne
«ApXxaHrejbCcKas cpeaHss mKoJa uMeHu A. A. Kyapsisuesa»

PaccmoTpeno YT1BepxkAECHO
Ha 3aCe/laHuHU T1e1aroruYecKoro [Ipukazom o mikose
COBETA. No 105-0 ot 30.08.2024.

IIporokon Ne 11 ot 30.08.2024.

OOKYMEHT NOAMMCAH
QJIEKTPOHHOW MOAMNUCLIO

Ceptudpumkat: 7136 AESD1E3688FC440AFAE3ES8FE357
Bnageneu: MBaHunkosa Onbra HukonaeeHa
[encteutenen: ¢ 30.05.2024 po 23.08.2025

JlonosiHuTEeIbHAA aJaITUPOBAHHAS
001epa3sBUBAIOIIAA POrPaMMa
«Pa3padoTKa NpuJIoKeHUd BUPTYAJIbHOMN U IONOJTHEHHOMI
peanbHocTH: 3D-MOAeIMpPOBaHUE U IPOTPAMMUPOBAHUEY

2024-2025 yuyeOHbIii 101

YpoBeHb peajm3anum: OCHOBHOE o0I11iee 00pa3oBaHKe
HanpaBJiieHHOCTB: TEXHUYECKAs

Cpok peanu3zanuu: 1 roxg

Cocrasurenn: IBanoB VBan VIBaHOBWY, yUUTEIb TEXHOIOTUN

¢. ApXaHrejbCcKoe
2024



IHosicuuTeabHAA 3aNMCKA

JlononHuTenbHas — ajanTUpoBaHHas — oOmiepa3BuBarolias  nporpamma  «Pa3paborka
OPWIOKEHUH  BUPTyaJlbHOM W JONOJHEHHOM  peanbHOCTH:  3D-mMonenupoBanue u
IpOrpaMMHUpPOBaHUE» MpeAHa3HaueHa 1Jis 0O0y4eHMs B paMKax JOIOJIHUTEIBHOr0 00pa3oBaHuUs
00y4aroluXxcs ¢ OrpaHUYEHHBIMHA BO3MOXXHOCTSIMU 3710poBbs (OB3).

AKTYalbHOCTB: BUPTyallbHasl U JIONOJIHEHHAs] PEalbHOCTH — OCOOBIE TEXHOJIOTHYECKHE
HAIPAaBJICHUS, TECHO CBSI3aHHBIE C IPYIMMH. DTH TEXHOJIOTMHM BKJIIOUYEHBI B CIIUCOK KIIFOUEBBIX
Y OKa3bIBalOT CYIIECTBEHHOE BIMSIHME Ha pa3sBUTHE PBHIHKOB. [IpakTudecku mis Kakaon
NEPCHEKTUBHOM MO3MIMK Oyaymiero KpaiHe TMoJIe3Hbl OyayTr 3HaHus u3 obmactu 3D-
MOJIEJIMPOBaHUs, OCHOB IIPOrPaMMHUPOBAHUs, KOMIIBIOTEPHOTO 3PEHHUS U T. II.

CornacHo MHOTOYHCIICHHBIM HCCiIe0BaHusAM, VR/AR-pBIHOK pa3BUBaETCS IO SKCIIOHEHTE —
COOTBETCTBEHHO, EMY HEOOXOAMMbI KOMIETEHTHBIE CIICL[UATUCTBHI.

B Xxoxe mnpakTHMUecKMX 3aHATMH 1O MpOrpaMMe BBOAHOIO MOAYJIS oOydarolmuecs
IIO3HAKOMSATCS C BUPTYaJIbHOH, IOMNOJHCHHOM M CMEIIAHHOM pEealbHOCTSAMH, INOWMYT HX
0COOEHHOCTH U BO3MOYKHOCTH, BBISBSIT BO3MOXHBIE CITOCOOBI MPUMEHEHHS, & TAK)KE OMPEIEIsAT
HauOoJiee MHTEPECHbIE HAINpaBlICHUs AJI JajibHEHIero yriyOjaeHus, NapajulelbHO pa3BUBas
HAaBBIKM  JU3alH-MBINIICHHS, JU3aliH-aHalIn3a H  CIOCOOHOCTh CO3J1aBaTh HOBOE M
BOCTpPEeOOBAHHOE.

CuHeprus METOJI0B U TEXHOJIOTUH, UCIONb3yEMbIX B HalpaBieHUU «Pa3paboTka nIpuiokeHui
BUPTYaJIbHOM U JONOJHEHHOM pealbHOCTH», AaCT 00yUaroIeMycs yHUKaJIbHbIE MeTarnpeIMeTHbIe
KOMIIETEHIIMH, KOTOpbIe OyAyT MOJE3HbI B c(hepe MPOEKTUPOBAHUS, MOJIEIUPOBAHUS OOBEKTOB U
IPOLIECCOB, PA3paObOTKHU MPUIIOKEHUH U JIp.

[IporpamMma naér HeoOXoIuMBble KOMIETEHIMH Ul JaJbHEUIIEro yriayOJa€HHOIO OCBOEHUS
JU3allHEPCKUX HABBIKOB U METOAMK IIPOEKTUPOBaHUsA. OCHOBHBIMM HANPABICHUSIMH B U3Y4YECHUU
TEXHOJOTUIl BUPTYyaJIbHOH U JIONOJHEHHOW pEalbHOCTH, C KOTOPBIMHU I103HAKOMATCS
oOyuyarolmuecsi B paMKax MOJYJIs, CTAaHYT HadalbHbIE 3HAHUS O Pa3pabOTKe MPHIIOKEHUH s
Pa3IUYHbBIX YCTPOUCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHusi, 0a30Bble MOHATHS 3D-MoenupoBaHusl.
Yepe3 3HAKOMCTBO C TEXHOJOTHMSMH CO3JaHHUs COOCTBEHHBIX YCTPOWCTB M pa3pabOTKu
INPUIOKEHUH OylyT pa3BUBAThCs UCCIIE0BATEIbCKHUE, MHKEHEPHBIE U IPOEKTHBIE KOMIIETEHIINUH.
OcBoeHue 3TUX TEXHOJIOTUH MOJpa3yMeBaeT MOoIy4YeHue psja 0a30BbIX KOMIIETCHIIUHN, BlIaJieHUE
KOTOPBIMHM KPUTUYECKH HEOOXOIUMO JIF0OOOMY CIEMUANNCTY Ha KOHKYPEHTHOM pBIHKE TpyJa B
STEAM-npodeccusx.

Hean nporpammbl: GopmupoBanue yHukanbHbix Hard- m Soft-kommerenuuii mo padore ¢
VR/AR-TeXHOJIOTUSIMU Yepe3 UCTIONb30BaHUE KeilC-TEXHOIOTHIA.

3agauu nporpaMmsbI:

Oobyuarwwue:

- 00BACHUTH 0a30BbIE MOHATUS CPEepbl pa3pabOTKU MPUIIOKEHUN BUPTYaJIbHON U JOMOJIHEHHOU
PEaTHbHOCTH: KIIIOUEBbIE OCOOEHHOCTH TEXHOJOTMH M UX pa3inyMs MeXay coOOH, maHopaMHOe
¢$0TO M BUI€0, TPEKUHT pealIbHbIX 00BEKTOB, HHTEP(EIC, TOIUTOHATILHOE MOJIETUPOBAHNUE;

- c(OpMHPOBATH HABBIKU BBIOJHEHUS TEXHOJIOTMUYECKON IIETTOUKH Pa3pabOTKH MPUIIOKEHUN 1T
MOOUJIBHBIX YCTPOMCTB W/WJIM MEPCOHAIBHBIX KOMIIBIOTEPOB C HCIIOJIb30BAHUEM CIIEUATIbHBIX
IIPOrPaMMHBIX CPEJ;

- copmupoBaTh 0a30BbIE HABBIKM PAOOTHI B IMporpaMMax Ajis pa3paOOTKH HPUIIOKEHUH C
BUPTYaJIbHO! U JIONIOJHEHHON PEAIBHOCTHIO;

- chopmupoBaTh 0a30Bble HaBBIKK PadOTHI B IporpamMmax Juisi TpEXMEPHOTO MOJIETTUPOBAHUS;

- Hay4uTh MCIOJIb30BaThb W AJANTHPOBATH TPEXMEPHBIE MOJAEIH, HAXOISALIUECS B OTKPBITOM
JIOCTyTE, AJIs 3a]1a4 Keilca;

- chopmupoBarTh 0a30Bble HABBIKM PAa0OTHI B MporpamMmax s pa3paboTKu rpaduyecKux
uHTEp(PEcoB;

- NPUBUTH HABBIKM IIPOEKTHON MAEATEIBHOCTH, B TOM YHUCIIE HCIIOJIb30BAHME HMHCTPYMEHTOB
IJIAHUPOBAHUSL.

Pazeusarowue:




- Ha MPOTSDKEHUHM BcexX 3aHATHH (opmupoBarh 4K-kommereHIMH (KPUTHYECKOE MBIIUICHHE,
KpPEaTUBHOE MBILUIEHUE, KOMMYHHKAIHS, KOOIIEpaIus);
- CIIOCOOCTBOBAThH PACIIMPEHUIO CIIOBAPHOIO 3aI1aca;
- CI0COOCTBOBATh PA3BUTHUIO NTAMATH, BHUMAHUS, TEXHUUECKOTO MBIIUIEHUS, H300pEeTaTeIbHOCTH;
- CII0COOCTBOBATH Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS;
- cr10co0CTBOBATh (POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSAM;
- coco0CTBOBATH (POPMHUPOBAHUIO YMEHUS MMPAKTHUECKOTO MPUMEHEHHS IOTYYCHHBIX 3HAHUM;
- copMHpOBaTh yMeHUE (POPMYyIUPOBaTh, ApryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHMUE;
- c¢(OpMHUPOBATh YMEHHUE BBICTYNATh MyOJINYHO C JOKJIAAAMHU, PE3EHTALUAMH H T. II.
Bocnumamenvnuie:
- BOCIIUTBIBATh aKKYPaTHOCTh U IUCHUIUIMHUPOBAHHOCTD IPY BHIIOJIHEHUH PaOOTHI;
- c110co0CTBOBATh (POPMHUPOBAHUIO MOJOKHUTEIBHON MOTUBALIMY K TPYIOBOI EATEIBHOCTH;
- CIocoOCTBOBaTh (POPMUPOBAHUIO ONBITA COBMECTHOTO M HMHIMBHYyaJbHOTO TBOPYECTBA MPHU
BBITNIOJTHEHUH KOMaHIHBIX 3aaHNN;
- BOCIIUTBIBATH TPYJOTIO0HE, YBAXKECHUE K TPYY;
- (hopMUpPOBATh YYBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOLIH;
- BOCHMTHIBATh YYBCTBO HAaTPUOTHU3MA, TI'PAKIAHCTBEHHOCTH, TOPJOCTU 3a JOCTHUKCHHS
oreuectBeHHOM U T-oTpacnu.
IIporuosupyemsie pe3yJbTaThbl H CIIOCOOBI X IPOBEPKH
JIn4YHOCTHBIE pe3yabTaThl:
- KPUTUYECKOE OTHOLIEHHE K NH)OPMALIUU U U30MPATEIbHOCTh €€ BOCIIPUSTHS;
- OCMBICJICHHE MOTHBOB CBOUX JIEHCTBUI NP BBINOJIHEHUHN 3aJaHUM;
- pa3BUTHE JI0O003HATENBHOCTH, COOOPA3UTENBHOCTH IPU BBHIIOJHEHUH Pa3HOOOPa3HbIX 3aJJaHUI
poOJIEMHOTO U IBPUCTHUECKOTO XapaKTepa;
- pa3BUTHE BHMMATEIbHOCTH, HACTOMYMBOCTH, LI€JIEyCTPEMIIEHHOCTH, YMEHHS IPEO/0JIeBaTh
TPYIAHOCTH;
- pa3BUTHE CAMOCTOSITEILHOCTH CYKJ€HUI, HE3aBUCUMOCTH M HECTAHAAPTHOCTU MBILIUICHHUS;
- OCBOCHHE COLIMATILHBIX HOPM, MPaBUJI IOBEACHUS, posiel 1 (OopM COLMaTbHOM XKU3HU B IPYMIIax
1 COOOIIECTBAX;
- (hopMUpOBaHNE KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOILIEHUH U COTPYAHUYECTBE C JPYTUMHU
00yJaroIUMHUCH.
MeTtanpeamMeTHbie pe3yJabTaThl:
Pecynamusnvie ynusepcanivruvle yuebHble 0eucmeus:
- YMEHUE IPUHUMATh U COXPAHATh YUEOHYIO 3aauy;
- YMEHHE MJIaHUPOBATh MOCIEI0BATEILHOCTD [Iar0OB aIrOPUTMA JJIsl JOCTHXKEHUS LIETIH;
- YMEHHUE CTaBUTh L1eJb (CO3/1aHNe TBOPUECKOI paboThl), INIAHUPOBATh JOCTH)KEHUE ITOH 1IETH;
- YMEHHE OCYLIECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb IO PE3YJIbTATY;
- CIOCOOHOCTH a/IeKBaTHO BOCIIPMHUMATh OL[EHKY HACTaBHUKA M IPYTUX 00yUYaroIIMXCs;
- YMEHHE pa3ianyaTh Coco0 U pe3yabTaT IeHCTBUS;
- YMEHHE BHOCUTb KOPPEKTUBBI B ACUCTBUS B CIIydae PACXOKIECHUS Pe3ylbTaTa PEIICHUS 3aJa4ul
Ha OCHOBE €€ OIIEHKH M Y4€Ta XapakTepa CJCIaHHbIX OIIHUOOK;
- YMEHHUE B COTPYTHUUECTBE CTAaBUTh HOBBIE YUeOHbBIEC 3a/1a4H;
- CIIOCOOHOCTH MPOSBIIATH O3HABATEIbHYIO MHUIIMATUBY B Y4EOHOM COTPYIHUYECTBE;
- YMEHHE OCBaWMBaTh CIIOCOOBI pPELICHHs MPOoOJeM TBOPYECKOIO XapakTepa B >KM3HEHHBIX
CUTYalUsX;
- YMEHHUE OLIEHUBATH IOJIYYAIOIUNCA TBOPUYECKUN MPOAYKT U COOTHOCUTH €0 C M3HAYaAJIbHBIM
3aMBICJIOM, BBITIOJIHATH MO0 HEOOXOIMMOCTH KOPPEKIMHU OO0 MPOAYKTa, TNOO 3aMbICIa.
Ilo3nasamenvHhvle yHUBepcanbHuvle yuebnbie Qeticmeust.
- YMEHHUE OCYLIECTBJIATh MOUCK MHGOPMAIMU B MHAWBUIYAJTbHBIX MUH()OPMALIMOHHBIX apXHUBax
oOyuaromierocsi, HMH(OpPMAIMOHHOW cpele 00pa3oBaTeNbHOTO YUpexXJIeHHs, (eaepanbHbIX
XpaHWINIIAX UHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;




- YMEHHE HCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TE€XHOJIOTHH IS
peLIeHUs] KOMMYHUKAaTHUBHBIX, TI03HABATENIbHBIX U TBOPUECKUX 3a]a4;
- YMEHHUE OPUEHTHPOBATHCS B pa3HOOOPA3UH CIIOCOOOB PEIICHHUS 3a1a4;
- YMEHME OCYIIECTBIISTh aHAIU3 OOBEKTOB C BBIIEIEHUEM CYIIECTBEHHBIX M HECYLIECTBEHHBIX
IIPU3HAKOB;
- YMEHHUE NPOBOAUTH CPABHEHHE, KIACCU(PUKALMIO 110 33JaHHBIM KPUTEPHSIM;
- YMEHHUE CTPOUTH JIOTHUECKUE PACCYKICHHS B (hOpPME CBS3H MPOCTHIX CYKACHUN 00 00BEKTE;
- YMEHHUE YCTAHABJIMBATh aHAJIOTHH, IPUUMHHO-CJIEICTBEHHBIE CBA3H;
- YMEHHE MOJEIHPOBATh, MPEOOPA3OBBIBATH OOBEKT M3 UYBCTBEHHOH ()OPMBI B MOAEIb, TIE
BBIJICJIEHBl CYILECTBEHHbIE XapaKTEPUCTUKU OO0BEKTa (IIPOCTPAaHCTBEHHO-rpaduyeckas WiIH
3HAKOBO-CUMBOJIMYECKas );
- YMEHHUE CHHTE3MpOBaTh, COCTABIATH LEJIOE W3 4YacTeil, B TOM 4YHCIE CaMOCTOSATEIbHO
JIOCTpauBaTh C BOCIIOJHEHUEM HEJOCTAIOIINX KOMIIOHEHTOB.
Kommynukamuenvie ynugepcanvibvie yueonvle 0etcmsusl.
- YMEHHE apryMEHTHpPOBaThb CBOIO TOYKY 3pPEHMsSI Ha BBIOOD OCHOBAHUM U KPUTEPHUEB IIPU
BBIJICJIEHUH NIPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKALIMU O0BEKTOB;
- YMEHHE BBICIYIINBAaTh COOECETHUKA U BECTH UAJIOT;
- CIOCOOHOCTh NMPHU3HABATH BO3MOXKHOCTH CYIIECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHUS M IIPABO
Ka)KJ0r0 UMETh CBOIO;
- YMEHHUE MJIAaHUPOBATh Y4eOHOE COTPYAHUYECTBO C HACTABHUKOM U JAPYIMMU OOy4aroIIUMUCS:
OTIpeNeNATh 1eN, PYHKIUH YYaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;
- YMEHHUE OCYIIECTBJIATh [OCTAHOBKY BOIIPOCOB: MHHUIIMATUBHOE COTPYAHHUYECTBO B IOMCKE U
cbope uHpopmanuy;
- YMEHHE pa3peliaTbh KOH(JIUKTHL: BbISBICHUE, MJIEHTU(UKALUA TpoOIeMbl, MOMCK M OLEHKa
IBTEPHATHUBHBIX CIIOCOOOB pa3penieHnss KOH(IUKTA, IPUHATHE PEIICHHS U €T0 peaTn3alis;
- YMEHHUE C JOCTaTOYHOM MOJHOTOW M TOYHOCTHIO BBIpaKaThb CBOM MBICIH B COOTBETCTBHM C
3a/la4aMM U yCJIOBUSIMU KOMMYHUKAIINH;
- BJIaJICHHE€ MOHOJIOTHYECKOH U IUAJIOrHUecKoi (hopMaMu peyH.
IIpenmeTHble pe3yJibTaThI
B pe3ynbraTe ocBoeHUs MporpaMMbl 00y4aroImuecs JOHKHBI
3HAMY!
- KII0YEBbIE OCOOCHHOCTH TEXHOJIOTMI BUPTYaJIbHON U JJOMOJHEHHOM pealbHOCTH;
- IPUHIMIIBI pabOThI MPUIIOKEHUM ¢ BUPTYaIbHON U IONOJHEHHON PEaIbHOCTHIO;
- NepeueHb COBPEMEHHBIX YCTPOMCTB, MCIOJB3YEMbIX Ui pabOThl C TEXHOJIOTHUSIMH, M HX
IpeHa3HaYEeHUE;
- OCHOBHOM (p)YHKILIMOHAJ MIPOrpamMmM Uil TPEXMEPHOTO MOAETHPOBAHNUS;
- IPUHIIMIIBI ¥ CLIOCOOBI pa3pabOTKU MPUIIOKEHUH ¢ BUPTYaIbHON U JJOTIOJIHEHHOM pealbHOCThIO;
- OCHOBHOM (DYHKIIMOHAJI MPOTPaMMHBIX CpeJl JJis pa3pabOTKU MPUIOKEHUN ¢ BUPTYaJbHOM U
JIOTTOJTHEHHOW PEAJIbHOCTHIO;
- 0c00EHHOCTH pa3paboTkH rpaduueckux HHTepheicoB.

Memb:
- HaCTPaMuBaTh U 3aIlyCKaTh IIJIEM BUPTYaJIbHON pPEaJIbHOCTH;
- YCTaHABIIMBATh U TECTUPOBATDH MPHIIOKEHUS BUPTYaIbHON PEAIbHOCTH;
- CAaMOCTOSTEJIBHO COOMPATh OYKH BUPTYAIIbHOM PeaIbHOCTH;
- (hopmynupoBaTh 331a4y Ha IPOEKTUPOBAHUE, UCXOS U3 BBISIBIEHHOU MPOOIIEMBI;
- YMETH N0JIb30BaThCS PA3IMYHBIMU METOJAMU I€HEPALIUU UAEH;
- BBINIOJIHATH IPUMUTHBHBIE ONIEpallMU B IpOrpaMMax Jiisi TPEXMEPHOTO MOJIETUPOBAHUS;
- BBIMIOJHATH IPUMHUTHBHBIE ONEPALMU B MPOTPaMMHBIX CpeAax Ui pa3pabOTKU MPHIIOKEHUH C
BUPTYAJIBHOW U JOTIOJTHEHHOM PEajbHOCTBIO;
- KOMIOIWJINPOBATh MPHIIOKEHHUE I MOOUIIBHBIX YCTPONCTB MITH MEPCOHAIBHBIX KOMITBIOTEPOB U
pa3Merniarh ero Ui CKauuBaHUs MOJIb30BATENSIMH;
- pa3pabarsiBath rpaduueckuit uurepdeiic (UX/UI);




- pa3pabaTbIBaTh BCce HEOOXOIUMBIC TpaUUECKIE U BHICOMATEPUAIIBI I IPE3CHTAIIUN MPOCKTA;
- IPEICTAaBISATh CBOM MPOEKT.
snademsy:
- OCHOBHOM TEpMHUHOJIOTHEN B 001aCTH TEXHOJIOTHI BUPTYaIbHOW U JOMOJHEHHON PeabHOCTH;
- 0a30BBIMM HAaBbIKAMU TPEXMEPHOTO MOJEINPOBAHMS;
- 6a30BBIMU HaBBIKAMU Pa3pabOTKH MPUIIOKEHU ¢ BUPTYAIbHOMN U IOMOJIHEHHON peaibHOCThIO;
- 3HaHUSMH 10 MPUHIUIAM PaOOThl U OCOOCHHOCTSIM YCTPOHCTB BUPTYAJIbHOM M JTOTIOJHEHHON
pEeanbHOCTH.
®opMbl NI0/IBE/ICHUSI HTOI0B pPeajin3anuu 001meod0pa3oBaTeJbHOM NPOrPaMMbl
[TonBenenue UTOroB peanusyercs B paMKax 3allliThl pe3yabTaToB BeinonHeHus Keiica 1 u Kelica
2.
DopMbl IEMOHCTPAIIUM PE3yJIbTATOB 00yUeHUs
[IpencraBiaenue pe3yiabTaToOB 00pa30BaTEIbHON AEATENBHOCTH MPOUAET B (opme myOnuyHON
MIPE3EHTALNY PELICHUN KeHCOB KOMaHAaMH 1 MOCIEAYIOIINX OTBETOB BBICTYIAKOIINX HA BOIIPOCHI
HACTaBHUKA U IPYrUX KOMaH/.
®opMbl THATHOCTUKHU Pe3yJbTATOB 00y4YeHusI
becena, TectupoBanue, onpoc.
Conep:xaHue nporpaMmsl Kypca

[TporpamMma mpeamnosiaraeT MOCTEIIEHHOE pacIlMpeHHe 3HaAHUM W UX yriiyOJieHue, a Takxke
npuoOpeTeHue yMEHHM B O0O0JAacCTH MNPOEKTUPOBAHUS, KOHCTPYUPOBAHMS U H3TOTOBICHHS
TBOPYECKOTO MPOAYKTA.

B ocHOBe 00pa3zoBarenbHOrO Mpoliecca JIeKUT IPOeKTHBIH noaxoa. OcHoBHast popma mojauu
TEOPUU — WHTEPAKTUBHBIE JIEKIIUU U NOLIArOBbIe MacTep-Kiacchl B rpynnax 1o 10-15 uenosek.
[IpakTuueckue 3a7aHus IUIAHUPYETCS BBINOJIHATH KaK MHIUBUAYAIbHO U B Mapax, TaK U B MaJbIX
rpynnax. 3aHATHs MPOBOAATCS B BuUAEe Oecel, CEMUHApOB, JEKUUN: i1 HarJsaJHOCTU
MOJAaBaEMOr0  Marepuaja HUCIOJIb3YeTCS Ppa3JIMUHbIA  MYJIbTUMEAUNHBIM MaTepuan —
[pe3eHTAlUN, BUJCOPOIUKHU, IPUTIOKEHUS TIP.

TemaTuueckoe IJIAHUPOBAHHE

n/n Pa3nennbl nporpaMMbl yueOHOro Kypca

OO0pa3oBarte/ibHasi 4aCTh

eiic 1.
E'(lpoeKTnpyeM uaeajabHoe VR-ycrpoiicTBo.

1 PBuakomctBo. Texnuka 6e3onacHocTd. BBogHOe 3ansTHe («Co3aaBaili MUPED).

BBegecHuEe B TEXHOJIOTUHU BHpTyaﬂBHOﬁ U JOIOJHEHHOM PCAIBHOCTH.

3 [BaakomcTBO ¢ VR-TeXHOMOTHAMU HA HHTEPAKTUBHOM BBOIHOM JIEKIINH.

4  [TectupoBaHHWE YCTPONCTBA, YCTAHOBKA NPWJIOKEHUN, aHAIW3 TMPUHIMIIOB pPaOOTHI, BBISE
XapAKTEPUCTHK.

5 [Beianenue npuHUIMIOB paOOTHI IIEMA BUPTYaJIbHON PEabHOCTH, MMOUCK, aHAIU3 U CTPYKTYPUPOE
0 n1pyrux VR-ycTpoicrBax.

6 |BeiOop MaTepuasia M KOHCTPYKIIMU JJIsi COOCTBEHHON TapHUTYPHI, IOATOTOBKA K COOpKE YCTPOICTBA

7 |COopka coOCTBEHHOI rapHUTYpPBI, BEIpe3aHHe HEOOXOAUMBIX JeTaleH.

8 |COopka coOCTBEHHOI rapHHUTYPHI, BRIpe3aHHe HEOOXOIUMBIX JeTalleH, Tu3aliH yCTPONCTRA.




TectupoBanue u 1opaboOTKa MPOTOTHUIIA.

10- |PaGota c KapToOil IOJB30BATENBCKOTO OMBITA: BBIABICHHE IPOOJIEM, C KOTOPBIMH MOKHO
11 pmcnons3oBanun VR. ®okycupoBka Ha OTHOM U3 HUX.
12 |Ananu3 U OLEHKa CYIIECTBYIOUINX pelieHui npodiemsl. MHporpaduka no pemeHusm.
["eHepanust uueil s pereHus dTux npodiaem. OnucaHne HECKOJIBKUX HICH, IKCIPECC-3CKHU3BL. |
13 nelt u BEIOOP JIyYIIUX B TPOPAOOTKY.
14 [13yyeHne NOHATHUS «IIEPCIEKTHBAY», OKPY>KHOCTH B TIEPCIIEKTHBE, IITPUXOBKH, CBETOTCHH, 11 JAFOII]
15- |M3yuenue CBETOTEHU W IMajaarolie TeHu Ha npumepe duryp. IToctpoenue 6picTporo 3ckuza Gury
16 [mepenaua o6bEMa ¢ MOMOIIBIO KapaHama. TeXHuKa pUCOBaHUS MapKEPAMHU.
17 OcBoenue HaBbIKOB paboThl B 1O ms TpéxmepHoro mpoektrpoBanus (Ha BeIOop — Rhinoceros 3L
360).
18 [BD-monenupoBaHue pazpabaTbIBAEMOro YCTPOMCTBA.
19 DoTtopeanuctuynas suzyanuzanus 3D-monenu. Penaep (KeyShot, Autodesk Vred).
[lonroToBka rpaduueckux MaTepuasoB sl MPe3eHTauH npoekTta (porto, Buaeo, nHporpaduka). ¢
20 [BEPCTKU MpPE3CHTALINN.
21 [ [pencraBienne NpoekToB nepes Apyrumu odyqatomumucs. [1yOnuunas npeseHTanus 1 3aiuTa mp
[Keiic 2. PazpadaTtbiBaeM VR/AR-npuiioxkenus.
22 |BBOIHAsI MHTEPAKTUBHAS JIEKLIUS 110 TEXHOJIOTUSAM JONOJIHEHHON U CMEIIaHHOM PeanbHOCTH.
23 [TectupoBanue cymecTtByronmx AR-nipunoxeHuii, onpeneneHne NpUHIMIIOB pab0Thl TEXHOIOTHH.
BrisiBneHne MmpoOJeMHON CHUTyanud, B KOTOpoil momorio 061 VR/AR-mpuiioskeHue, MCHOIb3Ys
24 |MBIILIECHUS.
AHaIM3 U OlLIEHKa CYLIECTBYIOIIMX pelIeHuH mnpobiembl. ['eHepanus coOcTBeHHBbIX Hei. Pas
25 [IpUIIOKEHHUS.
26 [Pa3paboTka crieHapust IPUIIOKEHHUS: MEXaHUKa B3aMMOACHUCTBUS, (DYHKIIMOHAII, TPUMEPHBIN BUT UH
27 |MuHHU-TIpe3eHTalU e U UX 10paboTKa MO 0OpaTHOM CBS3U.
28 [[TocnenoBaTenbHOE U3yYEHHE BO3MOXKHOCTEN cpefibl pazpaboTku VR/AR -nipuosxeHuid.
29 [PazpaboTka VR/AR-TipHiiox)eHUs B COOTBETCTBHH CO CIICHAPHEM.
30 |COop oOpaTHOM CBs3M OT MOTEHIMATBHBIX MOJIb30BaTENEH MPUTOKEHUS.
31 |[dopaboTka mpuUI0KEHUs, YIUThIBAsE OOPaTHYIO CBSA3b MOJIB30BATENS.
32 [BoisBienue kintoueBbix TpeOoBaHuil k pazpadorke GUI — rpapuueckux nntepdericoB npuaoKeHui
33 [Pa3pabotka uHTEpdeiica npuiIoKeHus — Ju3aifHa U CTPYKTYPBHI.
[lonroToBka rpaduueckux MaTepuaioB sl MMpe3eHTauu npoekra (porto, Buaeo, nHporpaduka). ¢
34 [BEPCTKU Mpe3eHTalnu.
35- [[IpencraBieHue MPOEKTOB MEepeT APYTUMHU oOydaronumucs. [TyOommdaHast mpe3eHTaIus | 3alluTa mp
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CoaepixkaHnue TeM NPOrpaMmbl
Keiic 1. IlpoekTupyem uaeanbHoe VR-ycTpoicTBO

B pamkax mepBoro kelica oOyyaromuecs MCCIEIYIOT CYIIECTBYIOIIME MOJIETH YCTPOMCTB
BUPTYaJIbHON PEaNbHOCTH, BBIABISIOT KIIIOUEBBIE IIApaMETPhl, a 3aT€M BBIIOIHSIIOT IPOEKTHYIO
3aaqy — KOHCTPYUpPYIOT coOcTBeHHOoe VR-ycrpoiictBo. OOyuaromumecs: uccienyioT VR-
KOHTpOJUIEPbl M 000OIIA0T BO3MOXKHBIE NPUHLMIIBI YIPABJIECHUS CHUCTEMAMU BUPTYaJIbHON
peasibHOCTH. CpaBHMBAIOT Ppa3JIMYHbIC THUIBl YIPABIEHUS W JEJNAIOT BBIBOABI O TOM, 4YTO
HE00X0AuMo i «00MaHay Mo3ra U NOTPYKEHUS B Ipyroil Mup.

OOyuatomecss CMOTyT coOpaTb COOCTBEHHYIO MOJENb VR-TapHHUTYpBI: CHPOEKTHPOBATH,
CMOJIENIUpOBaTh, BbIpe3aTh/pacrneyaratb Ha 3D-nmpuHTEpe HYy)XHBIE OJJIEMEHTHI, a 3aTeM
IPOTECTUPOBATh CAMOCTOATEILHO pa3pabOTaHHOE YCTPOICTBO.

Keiic 2. PazpabaTtbiBaem VR/AR-npuiioxkenus

[Tocne popMupoBaH¥si OCHOBHBIX MOHSTHIA BUPTYaJIbHOW PEaTbHOCTH, TIOJTYYCHUSI HABBIKOB
pabotel ¢ VR-o0opynoBaHueM B NepBOM Keiice oOydaromuecss NepexoasT K pacCMOTPEHHUIO
NOHATUH JOMOJTHEHHOM M CMEIIaHHOW pealbHOCTH, Pa3OMpardT MX OCHOBHBIE OTJIMYHS OT
BupTyanbHoi. Co3nator coOctBeHHOe AR-mpunoxkenue (augmented reality — nomnosHeHHas
pearbHOCTh), OTpadaTbiBasi HABBIKM PAa0OTHI C HEOOXOAWMBIM B JabHEHIIEM MPOTPaMMHBIM
o0ecrieyeHreM, HaBbIKU TM3aiH-TIPOEKTUPOBAHMS U AU3aiH-aHATUTUKH.

OOyuarommecs Haydarcs paboTaTb C KPYHNHEHIIMMHM PEHNO3UTOPHUSIMH  OecCIIaTHBIX
TPEXMEPHBIX MOJIeNIel, CMOTYT MUHUMAJIBHO aJalTUPOBAaTh MOJIENU, UMEIOIIUECs] B CBOOOTHOM
JOCTYTIE, IO CBOM HYXbl. HaunHaeTcs 3HAKOMCTBO CO CTPYKTYpoil mHTep(eiica mporpaMmmbl
s 3D-mozenupoBanus (M0 ycMOTpeHHIO HactaBHuka — 30S Max, Blender 3D, Maya),
OCHOBHBIMHM KOMaHJaMU. BBOATCS MOHATHS «TIOJTUTOHAIBHOCTBY» U «TEKCTYpPay.

Kanposbie ycii0Busi peaju3aniu nporpaMmmbl
Tpebosanus k Kadpogvim pecypcam.
- YKOMIUIEKTOBAaHHOCTh O0Pa30BaTEIbHOTO YUPEXkKAECHUS IelarorndeckKMMHU, pyKOBOAALUIMMU U
MHBIMU pabOTHUKaMU;
- YpOBEHb KBaIM(UKALMU TEJArOTHYECKUX, PYKOBOAAIIMX M HUHBIX paOOTHUKOB
00pa30BaTEeNbHOTO YUPEKACHHUS;
- HETIPEPBIBHOCTDH NMPO(ECCHOHAIBHOTO Pa3BUTHUS MEAArOrMYECKUX U PYKOBOAALINX PaOOTHUKOB
00pa30BaTeNbHOTO YUPEKACHUS, PEATTU3YIOIIET0 OCHOBHYIO 00pa30BaTENIbHYIO IPOrpaMMy.

Komnerennun nexarornueckoro padoTHHKA,

peau3yloliero 0CHOBHYI0 00pa3oBaTe/IbHYIO POrpaMmy:

- obecrieuynBaTh YCJOBUS JUIS YCIIEUIHOM AEATENbHOCTH, NMO3UTUBHOW MOTHBALMHU, a TaKkKe
CaMOMOTHBHUPOBAHUS 00y4atOIINXCS;
- OCYILECTBJISATh CAMOCTOSITETIbHBIN MOMCK W aHaIU3 WH(GOPMAIMU C MOMOIIBIO COBPEMEHHBIX
MH(OPMaLMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;
- BJIaJICHUE NHCTPYMEHTAMM NIPOEKTHOMN AESTEIBbHOCTH;
- yYMEHHME OpraHM30BBIBATH M COMPOBOXKIATh Y4E€OHO-HCCIENOBATEIbCKYI0O U IPOEKTHYIO
JeSITeIbHOCTh 00YUaIOINXCS;
- YMEHHE UHTEPIPETUPOBAThH PE3YyIbTAaThl TOCTHKEHUN 00yUaroluXcs;
- 0a30BBIE HaBBIKK PabOTHI B MporpaMMax Juisd TpéxmepHoro Mozenuposanus (3ds Max, Blender
3D, Maya u ap.);
- 0a30BbIE HABBIKM PA0OTHI B MPOrPAaMMHBIX CpeJax Mo pa3padoTKe MPUIIOKEHUN ¢ BUPTYyalbHON
u ponosHeHHoU peanbHOCThIO (Unity3D, Unreal Engine u ap.).



MartepuanbHO-TeXHUYECKHE YCJIOBHUS peaTu3aiuu NporpaMmmel
Annapamnoe u mexnuueckoe obecneyenue:
Pabouee mecmo obyuarowezocs:
HOYTOYK: TMPOM3BOAMTEIBHOCTh mporeccopa (mo Ttecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ne menee 2000 equnuI; 00bEM ONEpPaTUBHON MAMATH: HE MEHEE
4 T6; o0bém nHakonutens SSD/eMMC: ne menee 128 I'6 (Maum COOTBETCTBYIOIIMHA IO
XapaKTePUCTUKAM MEPCOHATBHBIN KOMIBIOTEP C MOHUTOPOM, KIIABHATYPOU U KOJIOHKAMH ); MBIIIIb.
Pabouee mecmo nacmasnuxa:
HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruunasi win 0Ooliee HOBast
moxenb, rpaduyeckuii mporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHAJIOTMYHAs WU OoJjiee HOBas MOJAENTb, OO0BEM omepaTuBHON mamsaTu: HEe MeHee 4 10,
BuneoBbixoq HDMI 1.4, DisplayPort 1.2 wnu Gonee HoBast Mojienb (MM COOTBETCTBYIOIIHMA 1O
XapaKTePUCTUKAM TIEPCOHAIBHBI KOMITBIOTEP C MOHHUTOPOM, KIIABHATYPOI M KOJIOHKAMH ); [IIEM

BuptyasibHol peanbHocTH HTC Vive mmm Vive Pro Full Kit — 1 mT.; nuyabsle MOOMIBHBIC
YCTpOMCTBA OOYy4YalOIMXCs W/WIM HACTaBHHKAa C ONepanuoHHON cucremoit Android;
NPe3CHTAIIMOHHOE O00OpYJIOBaHUE C BO3MOXHOCTHIO MOJKIIOYEHUS K KoMmmbloTepy — 1

KOMIUIEKT; (IUIMYapT C KOMILIEKTOM JIMCTOB/MapKepHash IOCKa, COOTBETCTBYIOIIUI Habop
NHCbMEHHBIX MTPUHAIeKHOCTEH — 1 1T.; enuHas cetb Wi-Fi.
IIporpammHoe obecnieyeHue:
oducHOe mporpaMMHOe 00eCIIeYeHHE;
nporpamMMHoOe obecnieueHue it TpéxmepHoro moaenupoBanus (Autodesk Fusion 360; Autodesk
3ds Max/Blender 3D/Maya);
IIporpaMMHasi cpeza i pa3paboTKu MPUIOKEHUH C BUPTYalbHON U JOTIOJIHEHHOM PealbHOCThIO
(Unity 3D/Unreal Engine);
rpadu4ecKuil peaakTop Ha BEIOOP HACTaBHUKA.
Pacxognbie MaTepuaJbl:
Oymara A4 nis pyucoBaHUS U pacnedyarku — MUHUMYM 1 ynakoka 200 11cTOB;
Oymara A3 nist pucoBaHUSI — MHUHHMYM 10 3 JTUCTa HAa OJTHOTO 00yYaroIerocs;
Ha0Op MPOCTHIX KapaHAalel — M0 KOJIUYECTBY 00yUarOIIUXCS;
HA0Op YEPHBIX MAPUKOBBIX PYyYEK — MO KOJIMYECTBY 00YUAIOIINXCS;
kner IIBA — 2 mit.;
KJIeH-KapaHJall — 10 KOJMYECTBY 00yJaromuxcs;
CKOTY IIPO3pavYHbIi/MaTOBBIA — 2 MIT.;
CKOTY JByCTOPOHHUI — 2 IIT.;
KapToH/ToppokapTon iss MaketupoBanmst — 1200%800 mm, mo ogHOMY JHCTY Ha ABYX
o0y4aromuxcs;
HOK MaKETHBIM — I10 KOJIMYECTBY 00yUaronnxcs;
JIe3BUS JJI1 HOXKA CMEHHbIE 18 MM — 2 mT.;
HOKHHUIIBI — [0 KOJIMYECTBY 00yUaroLInXcs;
KOBPHUK JUI PE3KH KapTOHA — I10 KOJIMYECTBY 00YUYaIOLINXCS;
JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 yUaroLuXCs;
nonoaauTeabHo — PLA-mnactuk 1,75 REC HECKONBKHUX I[BETOB.
ITepeyenb pexoMeHyeMbIX HCTOYHHKOB
Anpuan loneccu. Kak crats nuzaitHepom, He poAas ayury abssoiny / [lutep.
XKanna Jluarka, Tum Orwmnsu. [ymait, kak ausaiinep. J(uzaiH-MbINUIeHHE IS MEHEIKEPOB /
ManH, MBanoB u ®@epoep.
Maiikn [Ixxanna. Coxru cBo€ moptdonuo! To, yuemy He ydaT B au3aiiHepckux mkonax / [Turep.
@®un Knusep. YUemy Bac He Haydar B Au3aiH-1mkone / Punon Knaccuk.
Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills) /
Paperback, 2012.
Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.
Jim Lesko. Industrial Design: Materials and Manufacturing Guide.



Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) / Paperback, 2012.
Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers / Hardcover,
2009.

Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid Visualization of Ideas.
Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).

Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production (The
Manufacturing Guides).

Susan Weinschenk. 100 Things Every Designer Needs to Know About People (Voices That
Matter).

http://holographica.space.

http://bevirtual.ru.

https://vrgeek.ru.

https://habrahabr.ru/hub/virtualization/.

https://geektimes.ru.

http://www.virtualreality24.ru/.

https://hi-news.ru/tag/virtualnaya-realnost.

https://hi-news.ru/tag/dopolnennaya-realnost.

http://www.rusoculus.ru/forums/.

http://3d-vr.ru/.

VRBE.ru.

http://www.vrability.ru/.

https://hightech.fm/.

http://www.vrfavs.com/.

http://designet.ru/.

https://www.behance.net/.

http://www.notcot.org/.

http://mocoloco.com/.

https://www.youtube.com/channel/UCOzx6PAOtgemJI1Ypd 1FTA.

https://vimeo.com/idsketching.

https://ru.pinterest.com/search/pins/?q=design%?20sketching&rs=typed&term meta[]=design%?7
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https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.
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