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TOUKA \\’pocm

LlenTp obpazosanun uucpposoro
¥ rymaHurapHoro npodgpunen

JononHuTenbpHas 001eo0pa3oBaTeibHas MporpaMma

10 TCXHUYCCKOMY HAIIPaBJICHUIO
«Pa3paboTka npuI0KEeHNH BUPTYAJIbLHOM M JONOJTHEHHOH peanbHOocTH: 3D-MogeMpoBanne M MPOrpaMMHUPOBAHUE»

Ha 2024-2025 y4yeOHblii 10

Bo3zpact o6yuaromuxcs — 6 kiace
Cpoxk peanu3zaiuu nporpamMmsl — 1 ron
Cocrasurens: PykoBonurens LlenTpa o6pazoBanus
U(pPOBOTO U TYMaHUTAPHOTO poduIIei
«Touxka pocra» 3axapoBa E.A.



I. IlosicHuTeNILHASA 3aMMUCKA

AKTYaJIbHOCTh: BUPTYaJIbHAsI U JOIMOJHEHHAS PEaThbHOCTH — OCOOBIC TEXHOJIOTMUYECKUE HAMpPaBICHUS, TECHO CBS3aHHBIE C APYTUMHU. DTH
TEXHOJIOTHH BKJIFOUEHBI B CITUCOK KITFOUEBBIX M OKa3bIBAIOT CYIICCTBCHHOE BIIMSHHUE HA PA3BUTHE PHIHKOB. [IpakTHYeCKH 1T KaKI0W NEPCIEeKTHBHON
MO3UIMHU OyayIIero KpaiHe MoJie3Hbl OyIyT 3HaHus U3 001acTu 3D-MoaeTupoBaHusl, OCHOB IPOTPaMMHUPOBAHUS, KOMITBIOTEPHOTO 3PSHHUS U T. II.

CornacHO MHOTOYHMCIICHHBIM HccienoBaHusIM, VR/AR-pbeIHOK pa3BHBaeTCs IO DKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOIMMBI
KOMIIETEHTHBIE CIIEIIUAIACTEIL.

B X0/¢ mpakTHYeCKHX 3aHATHH 10 MPOrpaMMe BBOJHOTO MOAYJIS OOYYArOIIHECs MO3HAKOMSATCS ¢ BUPTYaJIbHOM, JOIMOJHEHHON W CMEIIaHHOM
PEaTBbHOCTAMH, MOUMYT WX OCOOCHHOCTH M BO3MOXXHOCTH, BBISIBAT BO3MOXKHBIC CITIOCOOBI MPUMEHECHHMS, a TAKXKE OMpPEICNAT HauboJiee WHTCPECHBIC
HaIpaBIICHUS IS JAIBHEHIIIETO YIiTyOJIeHUs, MapaIeIbHO Pa3BUBAast HABBIKU JAW3aiH-MBIIIUICHUS, TU3aH-aHAIN3a U CIIOCOOHOCTh CO3/1aBaTh HOBOC H
BOCTpeOOBaHHOE.

CuHeprus METOJIOB U TEXHOJOTHI, UCHIONb3YeMbIX B HampaBlieHUH «Pa3paboTka MpUIOKEHW BUPTYaIbHON U JOMOJHEHHOW PeambHOCTH,
JacT o0ydaroneMycsi YHUKaIbHbIC METalpeMETHbIC KOMIICTCHIIUH, KOTOPbIE OYAYT MOJIE3HBI B cepe MPOSKTUPOBAHHMS, MOJICIIUPOBAHUS O0OBEKTOB U
IIPOLIECCOB, Pa3pabOTKU MPUIOKEHUHN U JIp.

[Mporpamma maér HEOOXOAMMBIC KOMIICTCHIIMW JUIS JaJdbHEHWIIEro YriiyOJEHHOTO OCBOCHHUS JM3AHHEPCKUX HABBIKOB M METOJUK
npoektupoBanusi. OCHOBHBIMH HAINPABICHUSMH B M3YUYCHHUW TEXHOJIOTHHA BUPTYAJTLHOW W JIOTIOJHEHHOW PEATbHOCTH, C KOTOPBIMH ITO3HAKOMSTCS
oOyuaroluecs: B paMKax MOJyJis, CTAaHYT HadaJbHbIe 3HAHUS O pa3pa00TKe MPHUIOKEHUN AJIs Pa3IMUHBIX YCTPOHUCTB, OCHOBBI KOMITBIOTEPHOTO 3pEHUS,
6azoBble oHATUsa 3D-mMoxenupoBanus.

Uepes 3HAKOMCTBO C TEXHOJIOTHUSMHU CO3JIaHUS COOCTBEHHBIX YCTPOUCTB M pa3pabOTKU MPHIIOKEHUH OyIyT pa3BHBATHCS MCCIICIOBATEIBCKUE,
WHXCHEPHBIC U TPOSKTHBIC KOMITCTECHITUH.

OcBoeHHE ITUX TEXHOJOTUH MOIpa3yMeBaeT MOIydeHUe psiia 0a30BbIX KOMIIETEHIINH, BIaIeHUE KOTOPHIMU KPUTHIECKH HEOOXOAUMO JTFOOOMY

CIELUANNCTY Ha KOHKYpeHTHOM phiHKe Tpyaa B STEAM-mpodeccusx.



Ilenv npocpammor: popmuposanue ynuxanvuvix Hard- u Soft-xomnemenyuii no pabome ¢ VR/AR-mexnonozusmu uepes ucnoavsosanue Keuc-
MexXHON02UIL.

3adauu npozpammol:
Obyvuarowue:

— OOBSCHUTH 0a30Bble MOHATUS cepbl Pa3pabOTKM MPUIOKEHUH BHUPTYaTbHOM M JOMOJIHEHHOH pealbHOCTH: KIIOYEBblE OCOOEHHOCTH
TEXHOJIOTUH W HX Pa3NUuus MEXAy coOoi, maHopamHoe (OTO W BHJIEO, TPEKHHI peabHBIX OOBEKTOB, MHTEp(dEiC, MOIUTOHAIBHOE
MOJICIIMPOBAHHUE;

— copMUPOBATh HABBIKH BBIMOJIHEHHS] TEXHOJIOTMUYECKOM LEMOUYKH Pa3pabOTKHU MPHUIOKEHUHN JIJIs1 MOOUIBHBIX YCTPOMCTB W/WUIIH MEPCOHANBHBIX
KOMITBIOTEPOB C UCIOJIB30BAHUEM CIIEIIMATBHBIX POTPAMMHBIX CpeJ;

— cthopmupoBaTh 0a30BBIE HABBIKK paOOTHI B IpOrpaMMax sl pa3paboTKH MPUIIOKEHUH C BUPTYAITBHON U JONOTHEHHOW PEaTbHOCTHIO,

— cthopmupoBaTh 0a30BBIE HABBIKK PAaOOTHI B IIPOrpaMMax sl TPEXMEPHOTO MOJICIIUPOBAHUS;

— HAYYHUTb UCIIOJIB30BATh U aIalITUPOBATH TPEXMEPHBIE MOJIENIN, HAXOASIINECs B OTKPBITOM JOCTYIIe, AJIs 3a]a4 Keiica;

— chopmupoBaTh 6a30BbIC HABBIKK PAOOTHI B MpOrpaMMax Uil pa3padoTKu rpaduiecKkux HHTEp(eiicos;

— IHPUBUTH HABBIKU HpOCKTHOfI ACATCIIBHOCTHU, B TOM HUCJIC UCITIOJIb30BAHUEC NHCTPYMCHTOB IIJIAHUPOBAHUA.

Pazeusarowue:
— Ha MPOTSHKEHWH BceX 3aHiaTuil (opmupoBarh 4K-kommeTeHIHH (KPUTHUECKOE MBIIUIEHUE, KPEaTUBHOE MBIIUIEHUE, KOMMYHUKAIIUS,
Koorepanus);
— Ccrmoco0OCTBOBATh PACHIUPEHUIO CIOBAPHOTO 3a1aca;
— CcrmocoOCTBOBATh PA3BUTHIO MAMSITH, BHUMAHHUS, TEXHUYECKOTO MBIIIJICHUS, U300pPETaTeIbHOCTH;
— CcTmocOoOCTBOBAThH PA3BUTHIO AITOPUTMHUYECKOTO MBIIIUICHHUS,
— cnoco0cTBOBaTH OPMUPOBAHUIO UHTEPECA K TEXHUYECKUM 3HAHUSM;

— cmoco0cTBOBaTh (OPMHUPOBAHUIO YMEHHUSI MPAKTUIECKOTO IPUMEHEHUS TTOJTYICHHBIX 3HAHHIM;



— cdopmupoBaTh yMeHHE (HOPMYIUPOBATh, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;
— cdopMUpOBaTh YMEHHE BHICTYIATh ITYOJIWYHO C JOKIAAaMU, TPE3CHTAIUSIMH U T. II.

Bocnumamenvhbie:

— BOCHMTHIBaTh aKKYpaTHOCTh M JUCLUIUIMHUPOBAHHOCTb IIPU BBINOJIHEHUH PaOOTHI;

— c1ocoOcTBOBATh (POPMUPOBAHUIO MTOJIOKUTEIBHON MOTHBALIUU K TPYIOBOH 1€ATEIbHOCTH;

— crmoco0cTBOBATh (POPMUPOBAHMIO OMBITA COBMECTHOTO M MHIMBHIyaIbHOTO TBOPUYECTBA IIPY BBIOJHEHUH KOMAHIHBIX 3a/1aHUM;
— BOCIHTBHIBATh TPY0JII00KE, YBAKEHUE K TPYLY;

— (opmupoBaTh UyBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOLIH;

— BOCHHUTBIBATH UYBCTBO MATPUOTU3MA, I'PAKIAHCTBCHHOCTU, TOPAOCTHU 34 NOCTHIKCHUSA OTCUYECTBEHHOM I/IT'OTpaCJ'II/I.

IIporuosupyemsie pe3yJbTaThbl H CIIOCOOBI X IPOBEPKH
JIN4YHOCTHBIE Pe3yJIbTATHI:
— KPUTHYECKOE OTHOILIEHUE K HHPOPMAIUHN U U30UPATETHHOCTD €€ BOCIIPUATHS;
— OCMBICIIEHUE MOTHUBOB CBOMX JEMCTBHI NP BBIIIOJIHEHUH 3aJJaHU;
— pa3BUTHE JI0003HATENBHOCTH, COOOPA3UTEIBHOCTH MPHU BBIIOIHEHUH Pa3HOOOPA3HbIX 3a/1aHui POOJIEMHOTO U AIBPUCTUYECKOTO XapaKTepa;
— pa3BUTHE BHUMATEIbHOCTH, HACTOMYUBOCTH, LIEJICYCTPEMIIEHHOCTH, YMEHHS IIPEOJ0JIEBATH TPYAHOCTH;
— Pa3BUTHE CaMOCTOSITEILHOCTH CYXIECHNUN, HE3aBUCUMOCTH U HECTAHIAPTHOCTH MBIIIICHUS;
— OCBOEHHE COLMAIbHBIX HOPM, IPABUII MTOBEJIEHUs, posiel U (pOpM COLMaIbHON KHU3HU B TPYIIAX U COOOIIECTBAX;
— (opMUpOBaHNE KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE C APYTUMHU O0YyHaIOIIUMUCS.
MeranpeameTrHblie pe3yabTaThbl:

Pezynamusnole yHusepcaibuvle V‘l€6Hbl€ oeticmeust.

— yMEHHE NPUHUMATh U COXPAHATh Y4eOHYIO 3aa4y;

— YMCHHUC IINIAaHHUPOBATH MOCICAOBATECIIBHOCTD IIAroB aJIrOpuTMa AJid JOCTUKCHUA LCJIN;



— yYMEHHE CTaBHUTh IIEJb (CO3JJaHUE TBOPUECKON padOTHI), IUTAHUPOBATH TOCTHIKEHUE ITOH LIEIIH;

— YMEHHE OCYIIECTBISTh UTOTOBBIN U IMOIIATOBBIA KOHTPOJIb 10 PE3YJIbTATY,

— CHOCOOHOCTH aJICKBAaTHO BOCIIPUHUMATH OIIEHKY HACTABHUKA U JPYTUX 00yUJaIONINXCS;

— yYMEHHE pa3inyaTh CIIoco0 U pe3ysbTaT ACHCTBHS,

— yYMEHHE BHOCHUTH KOPPEKTHBBHI B JICHCTBHUS B Clydae PacXOXJICHHUs pe3y/bTaTa PEIICHUS 3ajadd Ha OCHOBE e OICHKHM W y4éra Xapakrepa
CACIAHHBIX OIIMOOK;

— yYMEHHE B COTPYJHUYECTBE CTABUTH HOBHIC YUCOHBIC 3a/1a4H;

—  CIIOCOOHOCTD MPOSIBIISITH TIO3HABATEIILHYIO HHUIIMATUBY B YYEOHOM COTPYIHHUYECTBE;

— yYMCHHE OCBauBaTh CIIOCOOBI PEIICHHS MPOOJIEM TBOPUECKOTO XapaKTepa B )KU3HECHHBIX CUTYAIIHX;

— yYMEHHUE OIICHMBATh IOJYYAIOIIMICS TBOPYECKHHM MPOAYKT U COOTHOCHTH €r0 C W3HAYAIBHBIM 3aMBICIIOM, BBITIOJNHSATH MO HEOOXOIMMOCTH
KOPPEKIMH OO0 MPOAYKTa, TINOO 3aMBICIIA.

Tlo3nasamenvivie YHUGEPCAJlbHblE VU€6Hbl€ oelicmeus.

— yMEHHE OCYUIECTBJIATh MOUCK HMH(pOpMAIMM B WHAMBUIYAIbHBIX HMH(OPMALMOHHBIX apxuBax oOyuwaromierocsi, MHGOPMALMOHHON cpene
00pa3oBaTeNBHOIO yUpexkIeHus, heepalbHbIX XpaHWINIAX HHPOPMALMOHHBIX 00pa30BaTeIbHBIX PECYPCOB;

— YMEHHE UCIOJIb30BaTh CPEACTBA NHPOPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHUs] KOMMYHUKATUBHBIX, TO3HABATENIbHbBIX U
TBOPUYECKHUX 3ajay;

— yMEHHE OPHEHTUPOBAThCA B Pa3HOOOPA3UU CIIOCOOOB pELIeHUs 3a/1ay;

— yYMEHHE OCYLIECTBIATh aHATU3 OOBEKTOB C BBIJICIEHUEM CYIIECTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB,;

— YMEHHE NPOBOJUTH CPABHEHHE, KJIACCU(PUKALIMIO MO 331aHHBIM KPUTEPHSIM;

— YMEHHUE CTPOUTH JIOTUYECKHE PAaCCYX ACHUS B (POpME CBS3U MPOCTHIX CYKJIEHUH 00 0OBEKTE;

— YMEHHUE yCTaHaBJIMBaTh AaHAJIOTUH, IPUIMHHO-CIICJICTBEHHBIE CBS3H;

— yYMEHHE MOJENUPOBaTh, IPe0OPa30BbIBATh OOBEKT U3 UYBCTBEHHOH (POPMBI B MOJIENb, I'/I€ BBIJICJIEHBI CYIIIECTBEHHBIE XapaKTEPUCTUKHU 00BEKTa

(mpocTpaHCcTBEeHHO-TpadUUeCcKasi MM 3HAKOBO-CUMBOJIMYECKas );



— YMCHHUEC CHHTE3HUPOBATH, COCTABJIATH LECJI0C U3 IIaCTCI\/'I, B TOM 4YHCJIC CaMOCTOATCIBbHO OOCTpaunBaTb C BOCIIOJIHCHHUEM HCEAOCTAIOMINX
KOMIIOHCHTOB.

Kommynuxamuensie ynusepcaivbHole V’i€5Hbl€ Oeticmsus.

— yYMEHHE apryMEHTHPOBATh CBOIO TOYKY 3PCHHs Ha BHIOOP OCHOBAHUH M KPUTEPHEB IIPH BBIICICHUH MPU3HAKOB, CPABHEHUHU U KJIACCU(UKALIUN
00BEKTOB;

— yYMEHHE BBICIYIINBATh COOCCETHUKA ¥ BECTU JHAJIOT;

— CHOCOOHOCTH MPU3HABATH BO3MOYKHOCTH CYIIIECTBOBAHUS PA3IMUHBIX TOYCK 3PSHUS U MIPABO KAKOTO UMETh CBOIO;

— yMCHHE IUIAHHPOBAaTh y4eOHOE COTPYAHUYECTBO C HACTABHHUKOM W JIPYTMMH OOYYAIONIMMHCS: ONPENCISATh LENH, (PYHKIUU YYaCTHHKOB,
CrIocoObI B3aNMO/ICHCTBHS;

— YMEHHE OCYIIECTBIIAThH ITOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYAHHYSCTBO B IMIOMCKE U cOope nH(pOpMaInu;

— yYMEHHE pa3pemarh KOH(IHUKTHI: BBISABICHUE, HACHTH(HKAIMSA MPOOIEMbl, TIOMCK W OIEHKAa abTePHATHBHBIX CHOCOOOB pa3pemieHus
KOH(JIMKTA, IPUHATHE PEIICHUS U €r0 pealn3allus;

— yYMCEHHE C JOCTATOYHOMH IMOJIHOTOM U TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIA B COOTBETCTBHH C 33/1a4aMU U YCIIOBUSIMH KOMMYHUKAITUH;

— BJaJ€HHE MOHOJOTHYECKON U AUAJIOTHYECKON CI)OpMaMI/I peuun.

IIpeaMeTHbIE pe3ybTaThl
B pe3ynbrare ocBoeHUs MPOrpaMMBbl 00y4YaroIIuecs T0JIKHbBI
3Hamy:
— KJII0YEBBIE OCOOCHHOCTH TEXHOJOTUHN BUPTYaJIbHOM U TOTIOJIHEHHOH peanbHOCTH;
— TPUHLUIBI pabOThl MPUIIOKEHUN C BUPTYaJIbHOU U JOMOJHEHHOW PealbHOCTHIO;
— TIepeyeHb COBPEMEHHBIX YCTPOMCTB, UCIIOIB3YEMBIX Ul Pa0OTHI C TEXHOJIOTUAMH, U UX MpeIHa3HauCHHE;
— OCHOBHOM (DYHKIIMOHAJI IPOTPaMM JUIsl TPEXMEPHOTO MOJIEIMPOBAHMS;

— TPUHLUIBI U CIOCOOBI Pa3pabOTKH MPUIIOKEHUH ¢ BUPTYAIbHOMN U IOMOJIHEHHON peaibHOCThIO;



— OCHOBHOW (pyHKITMOHAJ MPOTPAMMHBIX Cpel I pa3pad0TKU MPHIIOKEHUH C BUPTYATbHOM M IONOJHEHHON PEabHOCTHIO;

— 0co0eHHOCTH Pa3paboTKH rpaduyeckux HHTEp(ErcoB.

— HacTpauBaTh Y 3aIlyCKaTh IUIEM BUPTYaJbHON PEaIbHOCTH;
— YCTaHaBJIMBAaTh U TECTUPOBATh MPUIIOKEHHUS BUPTYyAJIbHON PEAIbHOCTH;
— €caMOCTOATEIBHO COOMPATh OYKU BUPTYaJIbHOH peabHOCTH;
—  (opmynupoBaTh 3a1a4y Ha TPOSKTUPOBAHNE UCXO/S M3 BBIBICHHON MTPOOIEMBI;
— YMETb II0JIb30BaThCs PA3IMYHBIMUA METOIaMU T€HEpaluy HIeH;
—  BBINOJIHATH IPUMUTHUBHBIE ONIEPALMK B IPOrpaMMax AJIs TPEXMEPHOTO MOJEIUPOBAHMS;
—  BBINOJIHATH IPUMUTHBHBIE ONIEpPALK B IPOTPAMMHBIX CpEIax sl pa3paOdO0TKU MPUIIOKEHHUM ¢ BUPTYalIbHON U IOIIOJHEHHON PeaIbHOCTHIO;
— KOMIWIMPOBATh NPUIIOKEHUE JJIsI MOOWIBHBIX YCTPOWMCTB WJIM NEPCOHAIBHBIX KOMIIBIOTEPOB M pa3MellaTb €ro s CKadyMBaHUs
I10JIb30BATEIISIMU;
— paspabarbiBaTh rpadudeckuit uarepdeiic (UX/UI);
— pa3pabaTbIBaTh Bce HEOOXOIUMBIE rpaduyecKre U BUAEOMATEpUabl ISl TPE3eHTALUH ITPOEKTa;
— IPEACTABIIATH CBOM MPOEKT.
enadems:
— OCHOBHOW TEpMHUHOJIOTHEN B 00JIACTH TEXHOJIOTHI BUPTYaJbHOU U JIOTIOJIHEHHOHN pealbHOCTH;
— 0a30BBIMH HaBbIKAMH TPEXMEPHOI'O MOJICTUPOBAHMS;
— 0a30BBIMU HaBbIKaMM pa3pabOTKU MPUIIOKEHUHN C BUPTYaJIbHOM U JOTIOJIHEHHOMN pealbHOCTBIO;

— 3HaHUSAMH IO IPUHLIUIIAM PabOThl 1 OCOOEHHOCTSAM YCTPOMCTB BUPTYaIbHOM U JOMOJIHEHHOW PealbHOCTH.

®opMBbI NOABEICHUS HTOT0B peajn3anuu 001eo0pa3oBaTeJbHOH NPOrPaMMbl

[TogBenenne UTOroB peasin3yercs B paMKax 3alluThl pe3ynbTaToB BeinoinHeHus Keiica 1 n Keiica 2.



®opMBbI 1eMOHCTPALIMH Pe3yJIbTATOB 00yUeHH s
[IpencraBnenue pe3ynbTaTOB 00pPa30BAaTENBHON JAEATEILHOCTH MPOUAET B ¢dopMme MyOIMYHON NPE3eHTALWU pEIIeHUH KeWCOB KOMaHIaMH U

MMOCICAYIOIMIUX OTBETOB BBICTYIIAIOIIUX HA BOIIPOCHEI HACTABHUKA U APYTIUX KOMaH/I.

(I)OpMLI AUATrHOCTHUKHU PE3YJIbTATOB oﬁyqe}mﬂ

becena, TectupoBanue, onpoc.

CoaepixkaHue mporpaMmsl Kypca
[IporpaMMma npeanonaraeT NOCTENEHHOE pacIMPEHUE 3HAHUN U UX YIIyOJIeHHe, a TaKKe NpuoOpeTeHre yMEeHU B 00J1acTH MPOEKTUPOBAHUS,
KOHCTPYUPOBAHMSI U U3TOTOBJIEHUS TBOPUECKOTO MPOJYKTA.
B ocHoBe oOpa3oBaTenbHOrO Mpolecca JIEKUT MPOeKTHbIM mnoaxod. OcHoBHas (opma mojayd TEOPUHM — HUHTEPAKTUBHbBIE JIEKLIUU U
[oLIaroBble Mactep-kiaccsl B rpynnax 10 10-15 yenosek. IIpakTuyeckue 3a1anus IIaHUPYETCs BBIIOIHATh KaK MHIMBHyalbHO U B Iapax, Tak U B
MaJIbIX Tpynnax. 3aHATUS MPOBOJAATCS B BUAE Oecesl, CeMUHApPOB, JIEKIMHA: ISl HATJSAHOCTU I10/IaBa€MOIr0 MaTepuaia MCIOJb3YyeTcs pa3iMyHbIHA

MyanHMGI[HfIHI:Iﬁ MarcepHrall — NpE3CHTAIUN, BUACOPOJIUKHU, ITPHUITOKCHUA TIP.

TemaTuueckoe IJIAHUPOBAHHUE

Ne ni/m Pa3nesibl nporpaMmmbl yue0HOro Kypca Bcero yacos

Oopa3oBaTtesibHas YacTh




Keiic 1.
IIpoexkTupyem naeaabHoe VR-ycrpoiicTBo

3HakoMcTBO. TexHuka Oe3zomacHOCTH. BBomHoe 3anstue («Co3maBait
MHUPBI»)

BBeneHue B TEXHOJIOTUH BUPTYAJIBHOW U JOTIOJHEHHOM pPEaIbHOCTH

3HaKOMCTBO ¢ VR-T€XHOJIIOrMsIMU HAa UHTEPAKTUBHOW BBOJIHOM JICKIIUU

TeCTI/IpOBaHI/Ie YCTPOﬁCTBa, YCTaHOBKa HpHJ’IO)KGHPIﬁ, aHaJInu3
IIPUHIIUIIOB pa6OTI>I, BBIABJICHHC KIIHOUYCBLIX XaPAKTCPUCTUK

BeisiBieHne nmpuHUMIOB pPabOThl 1IJIEMa BUPTYaJlbHOW pEalbHOCTH,
IIOUCK, aHAIM3 U CTPYKTypupoBaHue uHpopmanuu o japyrux VR-
YCTpPOMCTBAX

BeiOop MaTepuana M KOHCTPYKIMHM JUIsI COOCTBEHHOM TI'apHHUTYpBHI,
MOJTrOTOBKA K COOpKe yCTpOHCTBA

CO6opka coOCTBEHHON TapHUTYPHI, BBIpE3aHHE HEOOXOIUMBIX JIeTajiei

COopka coOCTBEHHOW TapHUTYpPHI, BBIPE3aHHE HEOOXOIUMBIX JeTajei,
JIM3aiiH yCTpOWCTBa

TCCTI/IpOBaHI/IC n IlOpa6OTKa IMpOTOTHUIIA

Pabora ¢ KapTOﬁ MMOJIB30BATCIBCKOI'O OIIbITA: BBIABJIICHHUC HpO6JICM, C
KOTOPbIMU MOXXHO CTOJIKHYTBCH npu HCIIOJIb30BaHUH VR.




®oKyCcHpOBKa HA OAHOMN U3 HUX

AHanu3 1 OIleHKa CYIIECTBYIOIIMX peteHui mpodiemsl. Mudorpadpuka
0 PEIICHUIM

eneparus uneit ais pemeHust dTUX mpobiaem. OnucaHue HECKOIBKHX
UJIeH, DKCIPECC-ICKU3bl. MUHH-TIPE3CHTAIIMH UCH W BBIOOD JIYYIIHX B
pOpadOTKy

N3yueHnue mOHATHS <«TIEPCIIEKTUBA», OKPYXHOCTH B IEPCIEKTUBE,
LITPUXOBKH, CBETOTEHHU, NTAJAOLIEN TEHU

WN3yuenne cBETOTEHM ¢ TMAJal0IIed TEeHW Ha mnpumepe QuUryp.
[Toctpoenne ObicTporo 3ckm3a (UTYypel B TEPCIEKTHBE, Iepeaada
00BEMa C MOMOIIBIO KapaHaaa. TexHuKa pUCOBaHUS MapKepaMu

OcBoenne HaBbIKOB paboTel B I1O 11t TpEXMEpPHOro MPOEKTUPOBAHUS
(na Be10Op — Rhinoceros 3D, Autodesk Fusion 360)

3D-MonmenupoBaHue pa3padbaThIBAEMOr0 YCTPOMCTBA

®otopeanuctuunas Busyanuzauus 3D-monenu. Pengep (KeyShot,
Autodesk Vred)

[ToaroroBka rpaduyeckux MaTepualoB I MPE3EHTAUH IMPOEKTa
(poto, Buaeo, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU
Npe3CHTaIH




[IpencraBieHue NpoeKTOB nepea Apyrumu odyuaromumucs. [lyonnunas
Mpe3eHTALMS U 3alIUTa IPOEKTOB

Keiic 2. PazpabaTrsiBaem VR/AR-npuioxenus

BBoiHas MHTEpAaKTUBHAs JIEKLUA [0 TEXHOJIOIMSAM JOIOJHEHHON U
CMELIaHHOM pPEeaIbHOCTH

TectupoBanue  cyuiectByomux  AR-mpuioxenuid, omnpenesneHue
IPUHLIUIIOB Pa0OTHI TEXHOJIOTUU

BrisiBienue npoOieMHON CUTyaluu, B KOTopod momoriio 061 VR/AR-
MPUJIOKEHUE, UCII0JIb3YsS METO/bl IU3aiiH-MBIILIJICHUS

AHanu3 U OIEHKAa CYLIECTBYIOIIUX peleHuil npobiemsl. ['eHepanus
coOcTBeHHBIX uaen. PazpaboTka crieHapusi IpUII0KEHUS

Pa3zpaGoTka clueHapusi NPUIOKEHUSA: MEXaHUKAa B3aUMOJICHCTBHUA,
(byHKLIMOHAJ, TPUMEPHBINA BUJ HHTep(elica

MuHu-TIpe3eHTaluK UIeH U UX 10paboTKa Mo 0OpaTHOM CBS3H

[TocnenoBarenbHOE W3y4EHHWE BO3MOMKHOCTEH Cpeibl  pa3paboTKH
VR/AR-npunoxenuii




Pa3zpabotka VR/AR-nipusioskeHust B COOTBETCTBUU CO CIICHApHUEM

CO6op 0OpaTHOI CBSI3M OT MOTEHUMAJIBHBIX [10JIb30BATEICH IPUIOKEHUS 2
JlopaboTka mpUI0KEeHUS, YIUTHIBasE 00PATHYIO CBSA3b MOJIb30BATENS 2
BesiBrienue kimoueBbIx TpeboBanmii K pazpadorke GUI — rpaduueckux 2
uHTEp(PEcoB IPUIOKEHUN

Pazpabotka nunTepdeiica npuioKeHns — au3aifHa U CTPYKTYPBI 2
[ToaroroBka rpaduyeckux MaTepualoB JIs IPE3eHTALUH IPOEKTa 4
(poro, Bumeo, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU

Ipe3eHTaluN

[TpencraBiaeHne NpoeKTOB nepes ApyruMu oOyuarormmucs. [Tyomuanas 2
NPE3EHTAIM U 3aIUTa IPOEKTOB

Bcero yacos 68

Coaeprxanue TeM NpPOrpaMMbl




Keiic 1. IlpoekTupyem uaeanbuoe VR-ycTpoiicTBO

B pamkax mepBoro keiica (34 u4) oOydaromuecs HCCIEAYIOT CYIIECTBYIOIIME MOJENIN YCTPOMCTB BUPTYAJIbHOH PEAaTbHOCTU, BBISBISIOT
KITFOUEBBIC TMTApaMETPhI, @ 3aT€M BBITIONHSIOT MPOCKTHYIO 3a7aqy — KOHCTPYHPYIOT coOcTBeHHOe VR-ycrpoiictBo. Obyuarommuecs ucciaenyor VR-
KOHTPOJUIEPH! U 0000IIAIOT BO3MOXKHBIE PUHIIHMITBI YIPABICHUS CUCTEMaMHU BUPTYaJIbHON peanbHOCTH. CPaBHUBAIOT PA3IMYHbIC TUIIBI YIIPABICHUS U
JIETAOT BBIBOJIBI O TOM, YTO HEOOXOAUMO I «0OMaHay MO3Ta M MOTPY>KEHUs B IPYTOil MuUp.

OOyuaromuecss CMOTYT cOOpaTh COOCTBEHHYIO MOJENTh VR-TapHUTYpBHI: CIPOSKTUPOBATH, CMOACIMPOBAThH, BBIpE3aTh/pacieyaTarh Ha 3D-mipuHTEpe
HY’KHBIE 3JIEeMEHTBHI, a 3aTeM IIPOTECTUPOBATh CAMOCTOATEIHHO Pa3pabOTaHHOE YCTPOICTBO.

Keiic 2. PazpabatbiBaem VR/AR-npuiio:keHus

[Tocne popMupoBaHKs OCHOBHBIX MOHATHI BUPTYaJIbHOM pealbHOCTH, MTOJIy4yeHUs! HaBbIKOB paboThl ¢ VR-060pynoBanuem B nepBom keiice (34
q), oOydarommuecsi NepexoAsT K pPacCMOTPEHUIO MOHATHUH JONOJHEHHOW W CMEIIAaHHOW pPeaJbHOCTH, pa30oMparoT WX OCHOBHBIE OTIMYHUS OT
BuptyanpHoi. Co3maroT cobctBeHHOe AR-mpwiokenne (augmented reality — JOMONHEHHAs peadbHOCTH), OTpadaThiBas HABBIKM PaOOTHI C
HEOOXOMMBIM B TaIbHEUIIIEM IPOTPAMMHBIM 00ECTICYeHHEM, HaBBIKHU JTN3aiH-TIPOCKTUPOBAHUS U AU3aiH-aHATUTHKH.
OOyuaronuecss Hayyarcs paboTaTh ¢ KpPYNHEHIIMMH PENO3UTOPUSAMHU OECIIaTHBIX TPEXMEPHBIX MOJENei, CMOryT MHUHUMAJIBHO aJalTHPOBaTh
MOJIeJIM, UMEoIUecss B CBOOOJHOM JOCTyIe, MOJ CBOM HYX/bl. HaumHaercss 3HAKOMCTBO €O CTpyKTypoil uHTepdelica mporpammel st 3D-
MOJIeJINPOBaHus (110 YCMOTpeHuto HacTaBHUKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaH/1aMu. BBOASTCS MOHATUS «IIOJUTOHAIBHOCTHY U
«TEKCTYpay.
Kanposbie yci0oBusi peaju3auuu nporpaMmmbl
TpebGoBaHUs K KapOBBIM peECypcam:
YKOMIUIEKTOBaHHOCTh 00pa30BaTEIbHOTO YUPEKACHUS I€JarOrMUeCKUMHU, PYKOBOISIIMMHI U HHBIMH paOOTHUKAMU;

® ypoBeHb KBATU(UKALNHU NIEJarOTHYECKUX, PYKOBOIAIIUX U UHBIX paOOTHUKOB 00pa30BaTEIbHOTO YUpPEXKICHUS;

L HEMIPEPBIBHOCTDH HpO(I)eCCI/IOHaJ'IBHOFO Pa3BUTHA NCAArOTHYCCKUX HU PYKOBOIAMIUX pa60THI/IKOB o6pa30BaTeanor0 YUpCKACHUA,

peann3yoero OCHOBHYIO 00pa30oBaTeIbHYIO IPOrpaMmy.

KomnereHmuu negarornyeckoro paboTHUKA, peaaTu3yIolero OCHOBHYIO 00pa30oBaTelIbHYIO IPOrpaMmy:

® o0ecrneunBaTh YCJIOBUA AJIA yCHCIJ.IHOﬁ ACATCIIBHOCTH, IMO3UTHUBHOM MOTHBAIlUH, a TAKXKC CAMOMOTUBHUPOBAHUS 06yqaloumxc;1;

L OCYHICCTBJIATDH CaMOCTOSTEIbHBIN IOUCK U aHAIU3 HH(bOpMaLII/II/I C MOMOLIBIO COBPEMCHHBIX I/IH(I)OpMaI_II/IOHHO-HOI/ICKOBLIX TeXHOHOFHﬁ;



BJIaJICHHE WHCTPYMEHTAMHU IPOCKTHOH IS TEITLHOCTH;

YMEHHUE OpPraHU30BbIBATh U COMPOBOXKAATh YI€OHO-UCCIEI0BATEIbCKYIO U IIPOCKTHYIO JEATEILHOCTh 00YJaOLINXCS;

YMEHHE HHTEPIPETUPOBATH PE3YIIBTATHI TOCTHIKEHUN 00yUYarOIIHXCS;

0a30BbIc HABBIKK PabOTHI B porpaMmax i TpéxmepHoro moaenupoBanus (3ds Max, Blender 3D, Maya u np.);

0a30BbIc HAaBBIKM PAa0OTHI B NPOTPAMMHBIX Cpelax IO pa3paboTKe MPWIOKEHUH C BUPTYaIbHOH W JOMOJHEHHOW pPEalbHOCTHIO
(Unity3D, Unreal Engine u np.).

MaTepnaﬂbno-TexnnqecKHe YciaoBusd peajin3alluv mporpaMmmbl

AnnapaTHoe U TeXHUYeCKOe ofecrnieyeHue:

Pabouee mecto oOyuaromierocs:

HOYTOYK: MPOU3BOAUTENLHOCTE Tporeccopa (rmo Tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
enuHul]; 00BEM orepatuBHON maMsATH: He MeHee 4 ['0; 00péM Hakonutenst SSD/eMMC: He menee 128 ['0 (nM COOTBETCTBYIOMIMI 110
XapaKTepUCTHKAM MEPCOHATIBHBINA KOMIIBIOTEP C MOHUTOPOM, KJIaBHATYpOH U KOJIOHKAaMH);

MBILIb.

Pabodee mecTo HacTaBHMKA:

HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruynas wim 6osee HOBasi MOesb, rpaduueckuii mporeccop NVIDIA
GeForce GTX 970, AMD Radeon R9 290 — ananmoruysasi win 0ojiee HOBass MOJielb, 00BEM ONEepaTHBHON MaMsATH: He MeHee 4 10,
BuzaeoBsixoy HDMI 1.4, DisplayPort 1.2 nnamu Gonee HOBas Mojenb (MM COOTBETCTBYIOIIMH MO XapaKTEPUCTHKAM IEePCOHATbHBIN
KOMITHIOTEP C MOHUTOPOM, KJIABUATYPOI U KOJIOHKAMH);

nuieM BuptyanbHolt peanbHocTd HTC Vive i Vive Pro Full Kit — 1 it

JMYHBbIE MOOMJIbHBIE YCTPOMCTBA O0YYAIOLINXCS M/UITH HACTaBHHUKA C ONEepallMoHHON cucteMoi Android;

IpEe3eHTAllMOHHOE 000PYA0BaHHE C BO3MOKHOCTBIO MOJIKIIOYEHUS K KOMITbIOTEPY — 1 KOMILJIEKT;

GIATIapT ¢ KOMILIEKTOM JINCTOB/MapKepHasi I0CKa, COOTBETCTBYIOIINI HA0OP MMChbMEHHBIX MPUHAUICKHOCTeH — | mT.;

ennHasa cetb Wi-Fi.



IIporpammHoe obecnieyeHue:

— o¢ucHoe mporpaMMHOe 00eCIIeYCHNUE;
— mporpammHoe obecrieuenue st TpéxmepHoro moaenuposanus (Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
— TporpaMMHas cpefa Ul pa3paOdoTKH MPHIIOKEHUH C BUPTYabHOUM U JonoHeHHOH peaibHOCTHIO (Unity 3D/Unreal Engine);

— TrpadudecKkuil peJaKTop Ha BHIOOP HACTaBHUKA.

Pacxonnblie MaTepuansl:

Oymara A4 11st pUCOBaHUS U pacriedaTku — MHUHUMYM | yrmakoBka 200 i1ucToB;
Oymara A3 1151 pUCOBaHUSI — MUHHMYM I10 3 JIUCTA HA OJAHOTO 00Y4YaroLIerocs;
Ha0Op NPOCTHIX KapaHAallel — MO0 KOJIMYEeCTBY 00yJaroIuxcs;

Ha0O0p YEPHBIX MIAPHKOBBIX PYYEK — IO KOJIMYECTBY 00yUJaIOMINXCS;

knei [IBA — 2 mit.;

KJIeH-KapaHall — 110 KOJMYECTBY 00yJaromuXxcs;

CKOTY MPO3PAvHbIi/MaTOBBII — 2 MIT.;

CKOTY ABYCTOPOHHHM — 2 IIT.;

KapTOH/ToPpokapToH A MakeTupoBanus — 1200*800 MM, 110 0THOMY JIUCTY HA IBYX O0YYArOIINXCS;
HOK MAaKETHBIM — M0 KOJUYECTBY 00yUaroIInuXcs;

JIE3BUS JUIsl HOKA CMEHHBbIE 18 MM — 2 mmiT.;

HOKHUIIBI — [0 KOJIMYECTBY 00YYaOLIHXCS;

KOBPHK IS PE3KH KApTOHA — IO KOJIMUYECTBY 00Yy4arOIIUXCS;

JUH3bI 25 MM WK 34 MM — KOMIUIEKT, 110 KOJIMYECTBY 00 yUaroLXcs;

monoiaauTeabHo — PLA-mnactuk 1,75 REC HECKONBKHUX IIBETOB.
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