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IlosicHuTeIbHAA 3aMUCKA

AKTyaJ’[LHOCTL: BI/IpTyaJIBHaSI 1 OJOITOJITHCHHAA peaJIBHOCTI/I —_— 0C06LIC TCXHOJIOTHUYCCKHUC HaHpaBJIeHI/ISI, TECHO CBSI3aHHBIC C I[pyrI/IMI/I 3TI/I
TEXHOJIOTMH BKJIFOYEHBI B CIIUCOK KJIFOUEBBIX M OKA3bIBAIOT CYIIECTBEHHOE BIIMSHHME HA Pa3BUTHE PBIHKOB. [IpakTHuecku /isi KaKI0W MEepPCIeKTUBHOM
MO3HIIMK OYAYIETro KpaiHe Mojie3Hbl OyayT 3HaHUS U3 o0nactu 3D-MoaenupoBaHus, OCHOB MPOrPaMMHUPOBAHHUSI, KOMIIBIOTEPHOTO 3PEHUS U T. 1.

COI‘JIaCHO MHOI'OYHUCJIICHHBIM HCCJICAOBAaHUAM, VR/AR-pBIHOK pa33MBaeTcs1 I10 OKCIIOHCHTC — COOTBCTCTBCHHO, eMy HGO6XOI[I/IMBI
KOMIICTCHTHBIC CIICIIUAJINUCTHI.

B xoze mpakTHYeCKuX 3aHATHH MO MPOrpaMMe BBOJHOTO MOIYJS OOyJaroniuecss MO3HAKOMSTCS ¢ BUPTYaJIbHOM, JIOTIOJTHEHHOW U CMEIIaHHOM
PEATbHOCTSIMH, TOMMYT UX OCOOCHHOCTH U BO3MOXKHOCTHU, BBISBSIT BO3MOXKHBIE CIIOCOOBI MPUMEHEHHS, a TaKXkKe OMpeAesiT Haubojiee UHTEPECHbIE
HaTpaBJICHUs JJIS TalbHEHIIEro yriryOaeHus, mapauieIbHO Pa3BUBast HABBIKH TU3AiH-MBIIUICHUS, TM3aifH-aHAIN3a U CIIOCOOHOCTH CO3/[aBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprust METOJIOB U TE€XHOJIOTHI, UCHIONb3YeMbIX B HampaBieHHH «Pa3paboTka MpHIOKEHUH BUPTYaIbHON W JTOMOJHEHHON PEallbHOCTH,
JacT o0yJaroneMycsi YHUKaabHbIe MeTarpeIMeTHbIe KOMIIETEHIIUN, KOTOPbIe OYIyT MOJe3HbI B chepe MPOSKTUPOBAHUS, MOJICTUPOBAHUS OOBEKTOB U
MIPOLIECCOB, Pa3pabOTKU MPUTOKEHUH U 1.

[IporpaMmma naér HeoOXOAMMBIE KOMIIETEHUUH JUIsl JaJbHEWIIEro yriayOJEHHOIO OCBOCHHUS JU3alHEPCKUX HABBIKOB U METOIMK
HpOCKTI/IpOBaHI/ISI. OCHOBHI)IMI/I HaHpaBJ'IeHI/ISIMI/I B I/IBYLIGHI/II/I TeXHOJ'IOFI/Iﬁ BI/IpTyaJII)HOfI 158 I[OHOJ'IHGHHOI\/'I peaJ'IBHOCTI/I, C KOTOpI)IMI/I ITO3HAKOMATCS
oOyuaroluecs: B paMKax MOJyJis, CTAaHYT HadajbHbIe 3HAHUA O pa3paboTKe MPHUIOKEHUHN AJI Pa3IMYHBIX YCTPOHUCTB, OCHOBBI KOMITBIOTEPHOTO 3P CHHS,
6azoBble MOHATUA 3D-MOAeTUPOBAHUS.

Uepe3 3HAKOMCTBO C TEXHOJIOTHSIMU CO3J]aHUsI COOCTBEHHBIX YCTPOMCTB W Pa3pabOTKH MPUIIOKEHHUN OyayT pa3BUBAThCS MCCIIEI0BATEIbCKUE,
I/IH)KeHepHI)Ie 158 HpOCKTHBIe KOMIICTCHIINH.

OcBoeHHE ITUX TEXHOJOTHH TOJIpa3yMeBaeT MOydeHUE psijia 0a30BbIX KOMIIETEHIINH, BIaJICHHE KOTOPHIMU KPUTHUECKHA HEOOXOIMUMO JTH000MY

CIELUANNCTY Ha KOHKYpeHTHOM phiHKe Tpyaa B STEAM-mpodeccusx.



Ilesas nporpammbl: GopMupoBaHue yHUKaabHBIX Hard- u Soft-kommnerenimii mo padore ¢ VR/AR-TeXHOIOTHIMH Yepe3 UCIIONIb30BaHUE KEHc-
TEXHOJIOTUH.

3agaum nporpamMmsi:
Obyvuarowue:

— 00bsACHUTH 0a30Bble MOHATHUA cepbl pa3padOTKU MPUIOKEHUH BHUPTYaIbHOM M JONOJIHEHHOW pEeaJbHOCTH: KIHOYEBbIE OCOOEHHOCTH
TEXHOJIOTUH M WX PazIuuusi MEXIy Cco0OH, maHopamMHoe (GOTO M BHUACO, TPEKUHT pEANTbHBIX OOBEKTOB, HMHTEpdeEic, MOITUTOHATBEHOE
MO/ICIIMPOBAHUE;

— chopMupoBaTh HaBBIKU BBIOJHEHUS TEXHOJIOIMYECKON LIENOYKU pa3pabOTKU MPHIIOKEHHUH 17151 MOOWIIBHBIX YCTPONCTB M/WIIN NEPCOHATBHBIX
KOMIIBIOTEPOB C MCII0JIb30BaHUEM CIIELUAIbHBIX IPOTPAMMHBIX CPEl;

— chopmupoBaTh 0a30BBIC HABBIKK PaOOTHI B IIpOrpaMMax sl pa3paboTKH MPHUIOKEHUN C BUPTYAIBHOM 1 JIOTIOJTHEHHOW PeatbHOCTHIO;

— chopmupoBaTh 0a30BBIC HABBIKK PaOOTHI B IpOrpaMMax JJisi TPEXMEPHOTO MOJICIIUPOBAHUS;

— Hay4yuTb UCIOJIB30BATh U AJANTUPOBATh TPEXMEPHBIE MOJIEININ, HAXOSAIIMECS B OTKPBITOM JIOCTYIIE, IS 3a/1a4 Keica;

— chopmupoBaTh 6a30BbIE HABBIKM pabOTHI B MporpaMmax i pa3paboTku rpaduiyeckux HHTepdencos;

— IHPUBUTH HABBIKN HpOCKTHOﬁ ACATCIIBHOCTU, B TOM HUCJIC UCITOJIb30BAHUEC NHCTPYMCHTOB IIJIAHUPOBAHU .

Pazeusarowue:
— Ha MPOTSHKEHUWH BceX 3aHATUN (opMupoBarh 4K-KOMMeTeHIMH (KPUTUYECKOE MBINIJICHHE, KPEaTHBHOE MBIIUICHHE, KOMMYHUKAIIHS,
Koormepanus);
— Ccrmoco0OCTBOBATh PACHIUPEHUIO CIIOBAPHOTO 3araca;
— Ccrmoco0OCTBOBATh PA3BUTHIO MAMSTH, BHUMAHHUS, TEXHUYECKOTO MBIIIJICHUS, H300pETaTeIbHOCTH;
— CcTHOCOOCTBOBAThH PA3BUTHIO AITOPUTMHUYECKOTO MBIIIICHHUS,
— cnocobcTBOBaTH POPMUPOBAHUIO HHTEPECA K TEXHHUECKUM 3HAHUSM;

— cmoco0cTBOBaTh (POPMHUPOBAHUIO YMEHHUSI MPAKTUIECKOTO TPUMEHEHUS MTOTYYCHHBIX 3HAHHI;



chopMupoBaTh yMeHHE (HOPMYIHPOBATh, APTYMEHTHUPOBATH U OTCTAUBATh CBOE MHEHHUE;

C(bOpMI/IpOBaTB YMCHHC BbICTYIIATh Hy6JII/I‘-IHO C JOKJIaJaMu, IMPE3CHTAllUAMU U T. II.

Bocnumamenvhbie:

BOCIIUTBIBATH AKKYPAaTHOCTb U AMCLUUIUIMHUPOBAHHOCTD IIPU BBIIOJHEHUN PaOOThI;

CIOCOOCTBOBATh (POPMUPOBAHUIO MOIOKUTEIIBHOM MOTUBALIMY K TPYLOBOH JAEATEIbHOCTH;

CIOCOOCTBOBAThH (POPMUPOBAHUIO OIBITA COBMECTHOTO U MHIMBUAYALHOTO TBOPYECTBA MPH BHITOJIHEHUH KOMaHIHBIX 33/1aHUM;
BOCIIUTHIBATH TPYAOTIOOHE, yBAXKCHHUE K TPYLY;

(opMHPOBATh YYBCTBO KOJIJIEKTUBH3MA U B3aUMOIIOMOIIIH;

BOCIIMTBIBATH YYBCTBO IMATPUOTU3MA, I'PAKAAHCTBECHHOCTH, TOPAOCTH 3a JOCTUKCHU OTE€YECTBCHHOM I/IT'OTpaCJ'II/I.

Hporﬂo3npyeMble pe3yJbTaThbl U CIOCOOBI UX MMPOBEPKHA

JIMYHOCTHBIE pe3yJabTaTrbl:

KPUTHYECKOE OTHOLIEHHE K MHPOPMALIUN U U30MPaATEIbHOCTh €€ BOCIIPUATHS;

OCMBICIIEHIE€ MOTHBOB CBOMX JEMCTBHI IIPH BBIIIOJIHEHNH 3aJJaHU;

pa3BUTHE TH0003HATEIBLHOCTH, COOOPA3UTEIBHOCTH IIPU BBIIOJHEHUH PA3HOOOPA3HBIX 3a1aHUI IPOOJIEMHOIO U 3BPUCTUYECKOTO XapaKTepa;
pa3BUTHE BHUMATEIBbHOCTH, HACTOMUMBOCTH, LIEIEYCTPEMIEHHOCTH, YMEHUS IPEOI0JIEBATh TPYIHOCTH;

pa3BUTHE CaMOCTOSITEIBHOCTH CYKIEHUH, HE3aBUCUMOCTH M HECTAaHAAPTHOCTU MBILIUICHHUS;

OCBOEHHE COLIMANIbHBIX HOPM, NTPaBHJI IOBEACHUS, poJiei U (OopM COLMATIBHOM JKU3HU B IPYMIAxX U COOOIIeCTBax;

(dbopMHpOBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIEHUHU U COTPYAHUUYECTBE C IPYTUMH 00yYarOIIMMHUCS.

MeTanpeamMeTHble pe3yJibTaThbl:

Pezynamusnole yHusepcaibuble V‘l€6Hbl€ oeticmeust.

yMEHHUE IPUHUMATh U COXPaHATh YUEOHYIO 331a4y;

YMCHUC INTAHUPOBATH IMOCJICAOBATCIIBHOCTD IAroB aJirOpuT™Ma 110 JOCTUKCHUA LICIIHN;



— yMEHHE CTaBUTH IIeJIb (CO3/JaHNEe TBOPUYECKOW pabOThI), IIIAHUPOBATH TOCTIKCHHUE 3TOU IIEIH;

— YMEHHE OCYIIECTBISATh UTOTOBBIN U MOMIATOBBIA KOHTPOJIb MO PE3YyIbTaTY;

— CIIOCOOHOCTH a/IEKBAaTHO BOCIIPUHUMATH OLIEHKY HACTAaBHUKA U IPYTUX 00YyJaOLIHXCS;

— yMEHHE pa3iauyarth criocod U pe3ylbTar AeiCTBuUS;

— yMEHHE BHOCHTh KOPPEKTHBBI B JICWCTBHS B CIIydae PAacXOKACHUS pe3yibTaTa pPelIeHHUs 3aadd Ha OCHOBE e OLIEHKM W ydué€ra Xapakrepa
CICIaHHBIX OIIMOOK;

— yMEHHE B COTPYIHUYECTBE CTAaBUTh HOBbIC YUeOHBIC 3a1a4H;

— CHOCOOHOCTH MPOSIBIIATH T03HABATEIILHYIO HHUIIMATHBY B y4eOHOM COTPYAHUYECTBE;

— yMEHHE OCBAMBAaTh CIIOCOOBI pPeIIeHHs MPOOIeM TBOPYECKOTO XapaKTepa B KM3HEHHBIX CHTYAIHSIX;

— YMCHHE OLICHUBATHh IOYYAIOUIMICS TBOPYECKUH MPOAYKT M COOTHOCHTH €r0 C M3HAYAIBHBIM 3aMBICIIOM, BBHIOJHATH MO HEOOXOAMMOCTH
KOppEKLMH J1U00 NPOAYKTa, INOO 3aMbICIa.

Ilo3nasamenvivie YHUGEPCAJlbHblE VU€6Hbl€ oelicmeus.

— yMEHHE OCYUIECTBJIATh MOUCK HMH(GOpMAIMM B WHAWBUIYAIBHBIX HH(OPMAIMOHHBIX apXHMBax oOyd4arollerocsi, MHPOPMALMOHHOM cpene
00pa3oBaTeNbHOIO yUpexkIeHus, (heepabHbIX XpaHWINIIAX HHPOPMALIMOHHBIX 00pa30BaTeNbHbBIX PECYPCOB;

— YMEHHE UCIOJb30BaTh CPEACTBA NHPOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH /IS pelIeH!s] KOMMYHUKATUBHBIX, TO3HABATENIbHBIX U
TBOPUYECKHUX 3ajay;

— yYMEHHE OPHEHTUPOBATHCS B PA3HOOOPA3UU CIIOCOOOB PELICHUs 3a1a4;

— yYMEHHE OCYILIECTBIATh aHAIN3 OOBEKTOB C BBIJICIEHUEM CYIIIECTBEHHBIX U HECYIIECTBEHHBIX PU3HAKOB,;

— yYMEHHUE IPOBOJUTH CPaBHEHHE, KJIACCU(PUKALIMIO MO 33JaHHBIM KPUTEPHSIM;

— YMEHHUE CTPOUTH JIOTUYECKHE PAaCCYX ACHUS B (POpME CBSI3U MPOCTHIX CYKJIEHUN 00 0OOBEKTE;

— YMEHHUE yCTaHaBJIMBaTh AHAJIOTUH, IPUIMHHO-CIICJICTBEHHBIE CBSA3H;

— yYMEHHE MOJENIUPOBaTh, IPe0OPa30BbIBATh OOBEKT U3 UYBCTBEHHOM (POPMBI B MOJIEIb, T'I€ BBIJIEIICHBI CYIIECTBEHHBIE XapaKTEPUCTUKUA 00BEKTa

(mpocTpaHcTBEeHHO-TpadUUecKasi MM 3HAKOBO-CUMBOJIMYECKas );



— YMCHHUE CHHTE3HUPOBATH, COCTABJIATH LECI0C U3 qaCTeﬁ, B TOM YHCJIIC CaMOCTOATCIBbHO OOCTpanBaTb C BOCIIOJIHCHHUEM HEAOCTAIOMINX
KOMIIOHCHTOB.

Kommynuxamuensie ynusepcaivbHole V’i€5Hbl€ Oeticmsus.

— YMEHHE apryMEHTHPOBATh CBOIO TOYKY 3PCHHS Ha BHIOOP OCHOBAHHUM W KPUTEPHUEB IPH BBIICIICHUN IMPU3HAKOB, CPAaBHEHUH U KJIACCU(PUKALIUN
00BEKTOB;

— yYMEHHE BBICIYIINBATh COOECEHUKA ¥ BECTU JHAJIOT;

— CHOCOOHOCTH MPU3HABATH BO3MOYKHOCTh CYIIIECTBOBAHUS PA3IMUHBIX TOUYCK 3PSHUS U MPABO KAKOTO UMETh CBOIO;

— yMCHHE IUIAaHHPOBAaTh y4eOHOE COTPYAHHUYECTBO C HACTABHHUKOM M JPYTMMHU OOYYAIOUIMMHUCS: ONPEICNATh e, (QYHKIHUU YYaCTHUKOB,
CrIoCcoObI B3aMMO/ICHCTBHS;

— YMEHHE OCYIIECCTBISATH ITOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYAHHYECTBO B MIOMCKE U cOope nH(popManuu;

— yYMEHHE pa3pemarh KOH(JIUKTHI: BBIABICHUE, WACHTU(UKAIMS TPOOJIEMbI, TIONCK W OICHKA aTbTEPHATUBHBIX CIIOCOOOB pa3peliieHus
KOH(M)JIMKTA, MPUHATHE PEIICHUS U €TI0 pealr3allus;

— yYMEHHE C IOCTaTOYHOM MOJHOTOM U TOUHOCTHIO BHIPAKATh CBOM MBICIIA B COOTBETCTBUU C 33/1a4aMH M YCIOBUSIMU KOMMYHUKAIIHH;

— BJaJ€HHE MOHOJOTHYECKON U AUAIOTHIECKON (I)OpMaMI/I peuun.

IIpexmMeTHBIE pe3yJIbTAThI
B pe3ynbrare 0cBO€HUS MPOrpaMMBbl 00yUarOIIUecs T0JIKHbBI
3Hamy:
— KJII0YEeBBIE OCOOCHHOCTH TEXHOJOTUI BUPTYaJIbHOM U TOTIOJTHEHHOM peanbHOCTH;
— TPUHLUIBI pabOThl MPUIIOKEHUN C BUPTYaJIbHOU U JOMOJHEHHON PealbHOCTbIO;
— TIepeyeHb COBPEMEHHBIX YCTPOICTB, UCIIOIB3YEMBIX I paOOThl C TEXHOJIOTUAMH, U UX NpelHa3HaueHHE;
— OCHOBHOM (hYHKIIMOHAJI POTPaMM JIJIsl TPEXMEPHOTO MOJICIMPOBAHUS;

— TPUHLHUIIBI U CIOCOOBI Pa3pabOTKH MPUIIOKEHUH ¢ BUPTYAIbHON U IOMOJHEHHON peaIbHOCThIO;



— OCHOBHOW (pyHKITMOHAJ MPOTPAMMHBIX Cpe I Pa3padO0TKH MPHIIOKEHUH C BUPTYATIbHOM M IOMOJHEHHON PeabHOCTHIO;

— 0Cco0eHHOCTH Pa3paboTKu rpaduyeckux HHTEPPErcoB.

— HaCTpauBaTbh U 3aIlyCKaTh IIIJIEM BUPTYaJbHOU PEalbHOCTH;
— yCTaHaBJIMBATh U TECTHUPOBATH NPUIOKEHUS BUPTYaIbHOH pealbHOCTH;
— CaMOCTOSATENIBHO COOMPATh OYKU BUPTYaJIbHOM pealbHOCTH;
— (QopmynupoBaTh 3a1a4y Ha TPOSKTUPOBAHNE UCXO/S M3 BBIBICHHOM MTPOOIEMBI;
— yMETb IOJIb30BAThCS PA3IUUYHBIMUA METO/IaMU I'eHepaIiy Uaei;
—  BBIIOJHATH IPUMUTHBHBIE ONIEpallMy B IPOrpaMMax Juis TpEXMEPHOTO MOAETHPOBAHNUS;
—  BBINOJHATH IPUMUTHBHEIE OTIEpAIIMH B IPOTPAMMHBIX Cpeax Ui pa3pabOoTKH MPUIIOKEHUH ¢ BUPTYaJIbHON M JOTIOJIHEHHOH PeaTbHOCTHIO;
— KOMITWJIMPOBaTh MPHUJIOKEHHUE JUII MOOHMIBHBIX YCTPONCTB WJIM TEPCOHATBHBIX KOMIBIOTEPOB M pa3MeliaTh €ro s CKaYMBaHUS
I10JIb30BaTEISIMH;
— paszpabatbiBaTh rpapudeckuii unrepdeiic (UX/UI);
— pas3pabaTbIBaTh Bce HEOOXOIUMBIE rpaduyecKre U BUAEOMATEpUabl Ul TPEe3eHTALUH ITPOEKTa;
— IPEACTABIIATH CBOM MPOEKT.
gnademsy:
— OCHOBHOW TEpMHUHOJIOTHEN B 00JIACTH TEXHOJIOTHI BUPTYaJIbHOU U JIOTIOJIHEHHOMN pealbHOCTH;
— 0a30BBIMH HaBbIKAMH TPEXMEPHOT'O MOJICTUPOBAHMS;
— 0a30BBIMH HABBIKAMH Pa3pa0OTKU MPUIIOKEHUH ¢ BUPTYAJIbHOW U IOTIOJTHEHHOH peallbHOCTHIO;

— 3HaHUSAMU [0 IPUHLIUIIAM PabOThl 1 OCOOEHHOCTSAM YCTPOMCTB BUPTYaIbHOM U JOMOJIHEHHOW PealbHOCTH.

®opMbI IOABEICHUSI HTOI0B pPeajin3anuu 001meod0pa3oBaTe/JIbHOM NPOrPaMMbl

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



®opMBbI 1eMOHCTPALIUH Pe3yJIbTATOB 00y4eHH s
[IpencraBnenue pe3ysnbTaTOB 00Pa30BAaTENBHON JAEATEIHOCTH MPOUAET B (GopMe MyONMYHON NpEe3eHTAUUH PEIIeHHH KEeHCOB KOMaHIAMH U

MOCICAYIOIUX OTBETOB BBICTYIIAIOMIUX HA BOIIPOCHI HACTABHUKA U APYIUX KOMaH/I.

q)OpMBI AUATHOCTUKHU pPE3yJ/IbTATOB oﬁyqe}mﬁ

becena, TectupoBanue, onpoc.

Coaep:xanue nporpaMmsl Kypca
[Iporpamma npesmnosaraer MOCTENEHHOE PACHIMPEHUE 3HAHUKM U UX YTIyOJIeHHE, a TaK)Ke MPUOOPETeHNEe YMEHHM B 001aCTH MTPOCKTUPOBAHMUS,
KOHCTPYHPOBAHUS ¥ U3TOTOBIIEHUSI TBOPUYECKOTO MPOAYKTA.
B ocHOBe 00pa3oBaTeNbHOTO MpoIecca JIGKUT MPOCKTHBIA moaxoa. OcHoBHas (opma IMomayul TEOPUM — HWHTCPAKTHBHBIC JICKIIHH U
MOIIaroBble MacTep-kiacchl B rpynnax g0 10—15 yenosek. [IpakTuueckue 3a1anus MIaHUPYETCA BBIMOJIHATh KaK MHAMBUAYAJIbHO U B Mapax, TaK U B
MaJbIX Tpymmax. 3aHsATUS MPOBOJATCSA B BHIE Oecell, CEMUHAPOB, JNEKIUN: A HATJSAHOCTH IO/IaBaeMOT0 MaTepHalia MCIOJb3YeTCs pPa3TUdHBIHN

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

TemaTuueckoe IIAHUPOBAHHUE

n/n Pa3nesibl nporpaMmmbl yue0HOTro Kypca Bcero yacos

Oo0pa3oBaTtesibHas YacTh




Keiic 1.
IIpoexkTupyem njaeaabHoe VR-ycTpoiicTBo

3nakoMcTBO. TexHuka 6e3onacHocTi. BBogHoe 3ansaTue («Co3aaBail MUPBD»)

BBenenue B TEXHOJIOTMH BUPTYAIbHOU U TOIIOJHEHHON PEAIBHOCTH

3HakOMCTBO ¢ VR-TEXHOJIOTUSIMU HAa MHTEPAKTUBHOW BBOJIHOM JICKIIUU

TCCTI/IpOBaHI/IC YCTpOﬁCTBa, YCTAaHOBKaA HpHJ’IO)I(CHHfI, aHalIu3 IIPHHIOUIIOB pa6OTLI, BBIAIBJICHHUC KIHOYCBBIX
XapaKTCPHUCTUK

BeisiBiieHne MpUHUMIOB pPabOThl LUIEMa BUPTYaJbHOW pEalbHOCTH, IMOUCK, aHAIU3 U CTPYKTYpUPOBaHHE
uHpopmanuu o Apyrux VR-ycTpoiicTBax

Br16op MaTepuana 1 KOHCTPYKIMH [ COOCTBEHHOM rapHUTYPHI, TOATOTOBKA K COOPKE YCTpOHCTBA

Co6opka coOCTBEHHOM TapHUTYPHI, BBIPE3aHUE HEOOXOIUMBIX JIeTanei

CoOopka coOCTBEHHOM rapHUTYPHI, BBIpE3aHHe HEOOXOIMMBIX JIeTajel, Au3aiiH yCTpOiicTBa

TectupoBanue u fopaboTKa IpOTOTUIIA

Paborta ¢ kapToil MOJI30BATENBCKOTO ONBITA: BBIABICHHE IMPOOJIEM, C KOTOPHIMH MOXKHO CTOJIKHYTbCS IpH
ucnonb3oBaHud VR. DokycupoBKa Ha OHOU U3 HUX




AHanuM3 ¥ oIleHKa CYIIECTBYIONUX penieHui mpodiemsl. MHporpaduka no pemeHusm

lenepamus uped juis pemieHus 3THUX mpoOneM. OnucaHue HECKOJIbKUX HJEH, 3KCIpecc-3CKU3bl. MUHH-
Mpe3eHTAlMH Ui U BHIOOD JTyUIIUX B IPOPAOOTKY

I/I3yquI/Ie IOHATHUA «IICPCICKTHBa», OKPYXHOCTH B IIEPCIICKTUBEC, HITPUXOBKHU, CBETOTCHHU, naz[afomeﬁ TCHHU

W3yuenne cBeToTeHM W Tajarouield TeHW Ha mpumepe ¢uryp. IlocTtpoenune ObIcTporo 3ckm3za Qurypsl B
MIEPCIIEKTUBE, Iepeiada 00bEMa ¢ IOMOIIbIO KapaHamia. TeXxHuKa pucoBaHUs MapKepaMu

OcBoeHue HaBBIKOB paboThl B [10 mns TpéxmepHoro npoektupoBanus (Ha Beioop — Rhinoceros 3D, Autodesk
Fusion 360)

3D-MonmenupoBanue pa3padbaTbIBAEMOr0 YCTPOHCTBA

®doropeanuctuyHas Buszyanusanus 3D-monenu. Penaep (KeyShot, Autodesk Vred)

ITonroToBka rpaduyeckux MaTepualoB s Npe3eHTauu npoekra ((oto, Buiaeo, uHPorpaduka). OcBoeHue
HAaBBIKOB BEPCTKH NIPE3EHTALIUN

[Ipencrasnenune nMpoeKkToB mepes ApyruMu odydarommmucs. [1yOmudaHas npe3eHTanus 1 3aiuTa IPOeKTOB




Keiic 2. PazpadaTrbiBaem VR/AR-nipusioxkeHust

BBOI[HaH HHTEPAKTUBHAA JICKOHWA 10 TEXHOJIOTHUAM ,Z[OHOJ'IHGHHOI71 1 CMEIIaHHOM PC€aIbHOCTHU

TectupoBanue cyuiecTByomux AR-npunoxxenui, onpeaeaeHue NPUHIIMIOB pabOThl TEXHOJIOTUH

BrsiBiienue npoOiieMHON CUTyanuu, B KOTOpoi moMorio 061 VR/AR-nipuioxeHnne, ucnoib3yss METOIbl AU3aiiH-
MBIIUICHHUS

AHanu3 U OIeHKa CYIIECTBYIOIIUX perieHuil npobiemsl. ['eneparus coOcTBeHHBIX uzeil. Pazpabotka cienapus
TIPUIIOKEHUS

PazpaboTka crieHapus NpUIIOKEHHs: MEXaHUKa B3aUMOJICHCTBUSA, PYHKIIMOHAN, IPUMEPHBINA BUa HHTEepdeiica

MuHM-TIpe3eHTalMu uael 1 ux 1opaboTka 1o oOpaTHOM CBA3M

[TocnenoBarenbHOE H3yYeHUE BO3MOXKHOCTEN cpeabl pazpabotku VR/AR-npunoxennit

Pazpabotka VR/AR-npusnoxeHus B COOTBETCTBHH CO CLIEHAPUEM

C60p O6paTHOﬁ CBSI3U OT IIOTEHIMAJIBHBIX MOJIb30BaTelICH IMPUITOKCHUS




JlopaboTKa MPHIIOKEHUS, YIUTHIBAs OOPAaTHYIO CBSI3b MMOJIH30BATEIS 2

BrisBiienne kinrodeBbix TpeboBanuil K pazpadorke GUI — rpaduueckux naTepdericoB MpUIOKEHUH 2
Pazpabotka nunTepdeiica npuaoKeHns — anu3aifHa U CTPYKTYPBI 2
[ToaroroBka rpaduueckux MaTepuanoB IS npe3eHTanuu npoekrta ((orto, Buaeo, mHporpaduka). OcBoeHUe 4

HAaBBIKOB BEPCTKU IIPE3CHTALINN

[IpencraBieHre MPOSKTOB MEpel APYruMu oOydaromuMucs. [1yoimaHas mpe3eHTanus 1 3auTa IPOeKTOB 2

Bcero uacos 68

CoaepixkaHue TeM NPOrpaMmbl

Keiic 1. IIpoekTnpyem naeanbHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 4) oOywaromuecs HCCIEIYIOT CYIIECTBYIOIIUE MOJIETN YCTPONCTB BUPTYAIbHON PEATBHOCTH, BBISBIISIIOT
KJIFOUYEBBIC TIAPAMETPHI, a 3aTEM BBITIOJHIIOT MPOEKTHYIO 3a7a4y — KOHCTPYUPYIOT cobctBeHHOE VR-ycTpoiictBo. OOyuatomuecs uccienyotr VR-
KOHTPOJUIEPHI U 0000IAaI0T BO3MOXKHBIE TPUHIIMIIBI YIIPABICHUS CUCTEMaMU BUPTYyalbHOM peanbHOCTH. CpaBHUBAIOT Pa3IMyuHbIe TUIIBI YIIPABICHUS U
JIeNa0T BBIBOJIBI O TOM, YTO HEOOXOAMMO /ISl «0OMaHay» MO3Tra U MOTPYKeHUS B IPYTOM MHP.



OO6yuatomuecss cMOTyT coOpaTh COOCTBEHHYIO MOJENbh VR-TapHUTYpPBI: CIPOCKTUPOBATh, CMOACIUPOBAThH, BhIpe3aTh/pacrnedaratb Ha 3D-npunTtepe
HY’KHBIE 3JIEMEHTBHI, a 3aTeM IPOTECTUPOBATh CAMOCTOATEIHHO Pa3pabOTaHHOE YCTPOICTBO.

Keiic 2. PazpabaTrsiBaem VR/AR-npuioxenus

[Tocne popMupoBaHUss OCHOBHBIX IMOHSATHH BUPTYAJIbHOW PEAIbHOCTH, TTOJIyYCHHS HAaBBIKOB paboThl ¢ VR-000pynoBanuem B nepBom keiice (34
4), oOydvarolmmecs MEepexolsiT K PacCMOTPEHHUIO MOHSATHI JONOJHEHHOW M CMELIAaHHOW peajlbHOCTH, Pa3OoMpalOT WX OCHOBHBIE OTIMYUS OT
BuptyasibHOU. Co3maroT coOctBeHHOe AR-mpunokenue (augmented reality — momoJiHEHHass peanbHOCTh), OTpabaThiBass HaBBIKU PabOTHI ¢
HEO0OXOIMMBIM B JJAJIbHEUIIIEM MPOTrPaMMHBIM 00€CIIEYeHUEM, HAaBBIKH TU3alH-IPOCKTUPOBAHUS U AU3aNH-aHATTUTHKY.
OOyuarommecs: Hay4yarcs paboTaTh C KPYMHEHIIMMHU PEMO3UTOPUSMHU OECIUTATHBIX TPEXMEPHBIX MOJEJCH, CMOTYT MHUHHMAJIbHO aJanTHpOBaTh
MOJIETIM, MMEIOLIMECS] B CBOOOJHOM JOCTyIlE, MOJA CBOM HYXAbl. HaumHaeTcsi 3HaKOMCTBO €O CTPYKTypoil uHTepdelica mporpammbsl st 3D-
MoJIeTTMpoBaHus (10 ycMOTpeHHI0 HactaBHuka — 3ds Max, Blender 3D, Maya), ocHOBHBIMH KOMaHAaMU. BBOISATCS TIOHATHS «ITOJIMTOHAIBHOCTE)» U
KTEKCTypay.
Kanposbie yciioBusi peajnzanuu nporpaMmmbl
TpeboBaHus K KaApOBBIM pecypcam:
YKOMILIEKTOBAaHHOCTh 00pa30BaTeNIbHOTO YUPEKACHUS MeJarornyeCKuMU, PyKOBOJISIIIMMH U UHBIMU PaOOTHUKAMU;

® ypOBEHb KBaTU(UKALNU TIETarOTHIECKUX, PYKOBOIAIIUX U UHBIX paOOTHUKOB 00pPa30BaTENbHOTO YUPEKICHUS;

® HENpEephIBHOCTh MPO(PECCHOHAIBHOTO pPa3BUTUSl MMEJArorMueckux M PYKOBOJSAIIMX pPabOTHUKOB 00pa30oBaTENbHOTO YUpEKICHUS,

pEATN3YIOIIEr0 OCHOBHYIO 00pa30BaTeIbHYIO IPOTPaMMYy.

KOMHCTCHI_[I/II/I ncaarorudcCKoro pa60THI/IKa, PCAIU3YIOIIECTO OCHOBHYHO 06pa3OBaTeJ'ILHYIO nporpammy:

e oOecreuynBaTh YCJIOBUS I YCIICITHOM A€ TEIbHOCTH, TO3UTUBHON MOTUBAIIMH, a TAK)KE€ CAMOMOTHBUPOBAHUS 00yUYaIOLIUXCS;

® OCYIIECTBJISATH CAMOCTOSITENIbHBIN MOUCK M aHAJIU3 WH(OPMALIUHU C IIOMOIIbI0 COBPEMEHHBIX HH(OPMAIIMOHHO-TTOMCKOBBIX TEXHOJIOTUH;
® BJIAJICHUE NHCTPYMEHTAMU IIPOECKTHOU EATEIbHOCTH;

® yMEHHE OPraHHU30BBIBATH M COMPOBOXK/IATH YU€OHO-HCCIIEI0BATENbCKYIO U MPOSKTHYIO AESTEILHOCTh 00YJaIOINXCS;

® yMEHHE HHTEPIPETHUPOBATH PE3YNIbTAThl JOCTHKEHUN 00yUarOIINXCS;

e (a30BbIC HABBIKK PabOTHI B MpoOrpaMMmax st TpéxMepHoro mojaenupoBanus (3ds Max, Blender 3D, Maya u 1p.);



® (0a30Bble HABBIKM PAa0OTHI B MPOTPAMMHBIX Cpelax MO pa3padOTKe NPUIIOKEHUIl € BHUPTYadbHOW M JOMOJHEHHOM pearbHOCTHIO

(Unity3D, Unreal Engine u np.).

MaTepI/IaJILHO-TeXHI/I‘leCKHe YcdiioBus peajindaliuu nMporpaMmmabl

AnmnapaTtHoe ¥ TeXHHYeCKoe o0ecrieyeHue:

Pabouee Mmecto oOydaromerocs:

HOYTOYK: MPOU3BOAUTENLHOCTH Iporieccopa (mo tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
enuHul]; 00BEM ornepaTuBHON mamsTH: He MeHee 4 ['0; 00béM Hakonurens SSD/eMMC: ue menee 128 I'6 (M COOTBETCTBYIOIIUH 11O
XapaKTepUCTHKaM [EPCOHATIBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIaBHATYpOH U KOJIOHKAaMH);

MBILIb.

Pabodee mecTo HacTaBHUKA:

HOyTOYK: npoueccop Intel Core i15-4590/AMD FX 8350 — anasnoruvnas wiu 0oJiee HoBasi MOJielb, Tpaduyeckuii mpoueccop NVIDIA
GeForce GTX 970, AMD Radeon R9 290 — amanoruunas wid 0ojiee HOBasi MOJeEIb, 00bEM OlepaTuBHOM mamsTh: He MeHee 4 10,
BuzeoBeixoy HDMI 1.4, DisplayPort 1.2 nnu Gonee HoOBast Mojenb (MM COOTBETCTBYIOIIMI MO XapaKTEpUCTHKaM IME€pPCOHATbHBIN
KOMITHIOTEP C MOHUTOPOM, KJIABUATYPOH U KOJIOHKAMH);

nuieM BuptyanbHoit peanbHoctd HTC Vive nnu Vive Pro Full Kit — 1 it

JUYHbIE MOOMJIbHBIE YCTPOMCTBA 00YYAIOLINXCSl /UM HACTaBHMKA C ONepallMoHHON cucteMoi Android;

IPE3eHTAllMOHHOE 000PYAOBaHHE C BO3MOXKHOCTbIO MOJIKIIOYEHUS K KOMITbIOTEPY — 1 KOMILIEKT;

¢GaumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIMM HA0Op MUCbMEHHBIX IPUHAIEKHOCTEH — 1 mmIT.;

ennHasa cetb Wi-Fi.

IIporpammHoe obecnieyeHue:

o(uCHOE IpOrpaMMHOE 00eCIICUeHHE;

nporpaMMHOe obecrieueHue s TpéxmepHoro moaenupoBanus (Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);



— TMporpaMMHas cpefa Ijisl pa3padO0TKu MPHIOKEHUH ¢ BUPTYaIbHOUM B nonojHeHHoH peanbHOCThIO (Unity 3D/Unreal Engine);

— rpaduyeckuii perakTop Ha BEIOOP HACTaBHHKA.

Pacxonanbie MaTepuarbl:

Oymara A4 nist pucoBaHUs U pacrnedaTku — MUHUMYM | yrakoBka 200 JIHCTOB;
Oymara A3 s pucOBaHUS — MUHHMYM 110 3 JTUCTa HA OJTHOTO 00yYaronIerocs;
Ha0Op MPOCTHIX KapaHAale — MO KOJIMYECTBY 00yUaromuxcs;

HaOOp YEPHBIX MAPUKOBBIX PyYEK — MO KOJUYECTBY 00YUAIOMINXCS;

kaeu [IBA — 2 mr.;

KJIeH-KapaHJ1all — I10 KOJIMYECTBY 00yUaroluXxcs;

CKOTY MPO3PAYHBII/MaTOBBII — 2 IIT.;

CKOTY ABYCTOPOHHHUI — 2 IIIT.;

KapTOH/ToppokapToH it MakeTupoBaHus — 1200%#800 MM, 10 0JTHOMY JHCTY Ha IBYX 00y4aroIuxcs;
HOX MaKEeTHBIM — IO KOJMYECTBY 00yUaroInuXcs;

JIE3BUSI IUT HOKa CMEHHBIE 18 MM — 2 T, ;

HOKHHULIBI — T10 KOJIMYECTBY 00yUaIOIIUXCs;

KOBPHUK Il PE3KU KapTOHA — I10 KOJIMYECTBY 00YJaOLINXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, IO KOJIMYECTBY 00yUaroIuxcs;

nonomHUTEIbHO — PLA-mmactuk 1,75 REC HeckoIbKuX IIBETOB.
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