MYHUIUITAJIBHOE OBIIIEOBPA3OBATEJIBHOE YUYPEX/JEHUE
«CPEJIHASA OBINEOBPA30OBATEJIBHAS IIIKOJIA n. IleTrpoBckmii »
IEHTP OBPA3OBAHUS [IU®POBOI'O U TYMAHUTAPHOI'O TPOPUJIIEN «TOUYKA POCTA»

A AR

oA 4 s /" : ) ——
CornacoBaHo: _ S7// &€ « — / YTBepxcnamo gmj

Pykosoautens Llentpa «Touka pocra» Jlapex’rop MOY «COUJ [le TpOBCI\l/II/I»
[Momxuna O.B. : ‘Kpéweﬂmfﬂlmo Ba MLA.

PABOYASA ITPOTPAMMA

TEXHUYECKON HAaNPaBJIE€HHOCTH
MypasreBa IBana AnekcaHapoBu4a

«Pa3padoTka NpuJI0KeHNH BUPTYAJIbHOM M IONOJHEHHOH peajbHOCcTH: 3D-
MO/IeJIMPOBaHNe U MPOrPaAMMHPOBAHHE)
LleneBas aynuropus: oOyqaroniuecs 6 kKimacca

Cpok peanuzanuu: 68 yacoB

KpaweHnHHnkosa M.A.
cn=KpaleHnHHnKoBa M.A.,
0=MOY COLL n.MeTposckuin,
ou=aunpekTop,
email=rukopol2015@yandex.ru,
c=RU

fl npoBepwnn 3TOT JOKYMEHT
n.leTpoBcKnin

2022.10.26 09:34:38 +04'00'

1. [lerpoBckuii
2019-2020 yu. rox



Conepxanue
I. [lossicHuTENBHAA 3aIIUCKA
II. Y4ueOHO-TeMaTHIEeCKH TUTaH
III. Coneprkanue yd4eOHO-TEMATHUECKOTO TUTAHA
IV. MarepuallbHO-TEXHUYECKHUE YCIOBUS pEaTN3alliy IPOTrPaMMBbl

V. Criiucok nureparypsl

10
22
23


https://docs.google.com/document/d/10yv22jp5qi92WN-DFJclun8pxinPrbzuJz8JS-g7OnM/edit#heading=h.1fob9te
https://docs.google.com/document/d/10yv22jp5qi92WN-DFJclun8pxinPrbzuJz8JS-g7OnM/edit#heading=h.3znysh7
https://docs.google.com/document/d/10yv22jp5qi92WN-DFJclun8pxinPrbzuJz8JS-g7OnM/edit#heading=h.tyjcwt
https://docs.google.com/document/d/10yv22jp5qi92WN-DFJclun8pxinPrbzuJz8JS-g7OnM/edit#heading=h.3rdcrjn
https://docs.google.com/document/d/10yv22jp5qi92WN-DFJclun8pxinPrbzuJz8JS-g7OnM/edit#heading=h.26in1rg

I. ITosscHuTEILHASA 3alIMCKA

AKTYaJIbHOCTB: BUpPTYyajbHasl ¥ JONOJHEHHAs! PEalbHOCTU — OCOObIE TEXHOJOTUYECKHE
HaIIPaBJIEHUS, TECHO CBSI3aHHBIE C JAPYIrMMH. DTU TEXHOJIOIMM BKJIOYEHBI B CIIMCOK KJIFOYEBBIX
U OKa3bIBAIOT CYILECTBEHHOE BIUSHUE HA pa3BUTUE PBIHKOB. IIpakTuyeckn 11 Kaxao0u
NEPCIEKTUBHONW TMO3UIMKH Oynymiero KpaifHe mToje3Hbl OyayT 3HaHus w3 obmactu 3D-
MO/JIEIMPOBAHHUSL, OCHOB IIPOIrPAMMHUPOBAHMS, KOMIIBIOTEPHOT'O 3pEHUS U T. II.

CornacHO ~ MHOTOYHCIICHHBIM  HccienoBaHusM,  VR/AR-peiHOK  pa3BuBaeTcs
I10 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIIELIUAIHUCTHI.

B Xonme mnpakTHueckMX 3aHATUH IO MporpaMMe BBOJHOIO MOAYJNS OOy4aroIiuecs
ITO3HAKOMSATCS C BUPTYQIbHOM, JOINOJHEHHOW M CMEIIAHHOW peajbHOCTAMH, IMOUMYT HX
OCOOEHHOCTH M BO3MOYHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TaKXKe ONPEeIIAT
HauboJiee MHTEPECHbIE HANpPABJICHUS IS JAJbHEWIIEro yriayOseHus, HapauieIbHO pa3BUBas
HaBBIKM  JW3alH-MBIIIJICHUS, JW3aiiH-aHaM3a HM  CIOCOOHOCTh CcO3JaBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprus METOJIOB M TEXHOJOTHH, HCIOJIb3yeMbIX B HampaBieHun «Pa3paboTka
MPWIOKEHUH BUPTYAIbHOW U JIOTIOJTHEHHOM pPEalbHOCTH», JacT oOydaroueMycs YHUKaJIbHbIE
MeTanpeaIMeTHble KOMIIETEHIIMH, KOTOpble OyayT ToJie3HbI B cdepe NpOoeKTUPOBaHUS,
MO/IEIUPOBAHUS 0OBEKTOB U MPOLIECCOB, Pa3pabOTKU MPUIIOKEHUI U Ap.

IIporpamma naér HeoOXoAuMMBIE KOMIETEHLUMM Ui JalbHEHIero yriyOiaéHHOTO
OCBOCHUS TU3AWHEPCKUX HABBIKOB M METOJUK MPOCKTUPOBaHUsA. OCHOBHBIMU HAIIPABJICHUSAMHU B
U3Y4YCHHH TEXHOJIOTUH BHPTYAJIbHOM M JONIOJHEHHOM PEaJbHOCTH, ¢ KOTOPBIMU IO3HAKOMSTCS
oOyyaromuecst B paMKax MOJYJs, CTaHYT HadalbHbIC 3HAHUS O pa3pabOTKe NMPUIOKEHUH A
pa3IUYHBIX  YCTPOWMCTB, OCHOBBI ~KOMIIBIOTEPHOIO  3peHHs, ©0a3oBble moHsATUA 3D-
MOZEIUPOBAHUS.

Yepe3 3HAKOMCTBO € TEXHOJOTMAMHU CO3JaHMs COOCTBEHHBIX YCTPOWCTB U pa3pabOTKu
OPUIOKEHUH  OyayT pa3BUBAaThbCi  MCCIENOBATENbCKHE, HMHXXEHEPHblE M IPOEKTHBIE
KOMIIETEHIIUH.

OcBoeHue 3TUX TEXHOJOTHH IMOoJpa3yMeBaeT IMOoJIydeHHEe psijia 0a30BbIX KOMIIETEHIIUH,
BJIaJIEHHE KOTOPBIMU KPUTHUECKU HEOOXOIMMO JIH0O0OMY CHEIMATINCTY HA KOHKYPEHTHOM pBIHKE
Tpyna B STEAM-npodeccusx.

Heas nmporpammbl: popMupoBanue yHUKabHbIX Hard- u Soft-kommnerenimii o padore
¢ VR/AR-TexHO0JIOTUsIMH Uepe3 UCTIOIb30BAHUE KeHC-TEXHOIOT M.

3agaum nporpamMmsi:

Obyuarowue:



O0OBsICHUTh 0a30Bble TOHATHS cepbl Pa3pabOTKH NPUIOKEHUH BUPTYyaIbHOH U
JIOTIOJTHEHHOM PeabHOCTH: KIIOUEBbIE 0COOCHHOCTH TEXHOJOTHA M UX Pa3IHuUs MEXIY
coboii, manopamHoe (OTO U BHJIEO, TPEKUHT pEATbHBIX OOBEKTOB,  HHTEpeiic,
IIOJINTOHAJIBHOE MOJIEJIMPOBAHHUE;

cOpMHpOBATh HABHIKM  BBIIIOJHEHHUS TEXHOJIOTHUYECKOH MEMOYKH  pa3paboOTKH
MPUJIOKEHUH IS MOOWIIBHBIX YCTPOWCTB W/WIM TIEPCOHAIBHBIX KOMITBIOTEPOB C
WCTIOJIb30BAHMEM CIICIIATBHBIX TPOTPAMMHBIX CpeI;

chopmupoBath 0a30BbIe HABBIKK Pa0OTHI B IPOTrpaMMax JUlsl pa3pabOoTKU MPHUIIOKESHHUHN C
BUPTYAJIbHOW U JJOTIOJIHEHHOM PEaIbHOCTHIO;

chopMupoBaTh 0a30Bble HAaBBIKM pabOThl B HporpamMmax Jjiasi TPEXMEPHOTO
MO/ICITMPOBAHUS;

HAy4YUTh WCIIOJB30BaTh W aNalTHPOBATh TPEXMEPHBIE MOJETH, HaXOJISIIIHECs B
OTKPBITOM JIOCTYIIE, JIJIs 3a7a4 Kerca;

chopmupoBaTh 0a30Bble HABBIKM pabOTHI B Iporpammax Juisi pa3paboTKu rpaduyecKkux
UHTEPPENCOoB;

MIPUBHUTH HABBIKH MMPOEKTHON JIEITETHHOCTH, B TOM YHCIIE MCIIOIb30BaHIEe HHCTPYMEHTOB

IJIaHUPOBAHUS.

Pazesusarowue:

Ha TIPOTSDKEHMH BcexX 3aHaATHi QopmupoBaTh 4K-xommereHIun (KpUTHYECKOE
MBIIIIJIEHHE, KPEaTUBHOE MBIIIJICHHE, KOMMYHUKALIHSI, KOOTIepalus);

CIOCOOCTBOBATH PACIIMPEHHUIO CJIOBAPHOTO 3araca;

CHOCOOCTBOBATh  Pa3BUTUIO  MaMATH, BHUMAHHSA, TEXHUYECKOTO  MBIILICHUS,
M300peTaTeIbHOCTH;

CHOCOOCTBOBATH Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIJICHUS;

CrocoOCcTBOBATH (POPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSIM;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO YMEHHUS MPAKTUYECKOTO MPUMEHEHHUS MOTYYEHHBIX
3HAHUU;

chopmMupoBath yMeHue GopMyIupoBaTh, ApTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

C(I)OpMI/IpOBaTL YMCHHE BBICTYIIATh HY6J'II/I‘IHO C JOKJIalaMU, MPE3CHTAalUsAMU U T. II.

Bocnumamenvuuvie.

BOCIIMTBIBATH aKKYPATHOCTH U JUCHUIINIMHUPOBAHHOCTD ITPH BBITIOJIHCHUH pa60TBI;
CII0COOCTBOBATh (I)OpMI/IpOBaHI/IIO MOJIOKUTENBHOM MOTHBAIIUHU K TPYI[OBOI>'I

JACATCIIbHOCTH,



cnocoOCTBOBATh (DOPMHUPOBAHUIO OMBITA COBMECTHOTO M MHIUBUAYaJIHHOTO TBOPYECTBA
[IPY BBINOJIHEHUM KOMaHAHBIX 3aJaHUN;

BOCIHMTHIBATH TPYJOJII00ME, YBAXKECHUE K TPYAY;

(opMUpPOBATH YYBCTBO KOJIJICKTHBH3MA U B3aUMOIIOMOIIIH;

BOCIIUTHIBATh YYBCTBO IMATPUOTU3MA, I'PaXKJIaHCTBEHHOCTH, FOPIOCTH 3a JOCTHKEHUS

oteuecTBeHHON U T-0oTpacnu.

HpOFHO3preMbIe pe3yJbTaThbl U CIOCOOBI UX IMPOBEPKHA

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTUYECKOE OTHOIIICHHE K HHPOPMAIIMH B U30MPATETHLHOCTD €€ BOCIPUSITHS;
OCMBICJIEHHE MOTHUBOB CBOMX JICHCTBUI MPU BBHINIOJHEHUU 3aIaHUM;

pa3BuTHE JTIO003HATETHFHOCTH, COOOPA3UTEIHHOCTA TPU BBIMOJIHEHUH Pa3zHOOOPa3HBIX
3aIaHUH MPOOJIEMHOTO W SBPUCTUYECKOTO XapaKTePa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOWYMBOCTH,  UEICYCTPEMIEHHOCTH,  yMEHUSA
MPE0JI0JIEBATh TPYAHOCTH;

pa3BUTHE CaMOCTOATEIIBHOCTH  CYXJEHHUM, HE3aBUCUMOCTH M  HECTAaHJAPTHOCTH
MBIIICHUS

OCBOEHHE COIMAIBHBIX HOPM, IIPABUJI TIOBEICHUS, pOJIeH U GOPM COIMATBHON KU3HHU B
rpynmnax u cooOIecTBax;

dhopMupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHWU U COTPYAHHYECTBE C

JIPYTUMHU 00YJarOITUMUCS.

MetanpeaMeTHbIe pe3yJbTaThI:

Peeynamusnule ynusepcaivuvie V'-l€6Hbl€ oelcmeus.

yMEHHE IPUHUMATh U COXPaHATh YUeOHYIO 3a/1auy;

YMEHHE MJIaHUPOBATh MOCIEI0BATEIbHOCTD IAr0B AJITOPUTMA JIJIsl IOCTHKEHUS LEIH;
YMEHHE CTaBUTh LieJb (CO3aHie TBOPUECKON paboThl), MIIAHUPOBATH JAOCTHKEHUE ITOU
LeNH;

YMEHHE OCYIIECTBIIATh UTOTOBBIN U MOLIArOBbIM KOHTPOJIb 110 PE3YNIbTaTy;

CIOCOOHOCTH a/IEKBaTHO BOCIIPUHUMATh OLIEHKY HACTABHHUKA U IPYTUX O00yYaIOIINXCS;
YMEHHE pa3inydaTh Coco0 U pe3ynbTaT JeHCTBUS;

YMEHUE BHOCUTHb KOPPEKTUBBI B JIEUCTBUS B CIIy4ae PACXO0KJICHUS pe3ylbTaTa pelIeHUs
3a/laud Ha OCHOBE €€ OLIEHKU U y4€Ta XapaKTepa CIeTaHHbIX OIIHO0K;

YMEHHE B COTPYIHUYECTBE CTABUTH HOBBIC yUEOHbIE 3a1aUu;

CIIOCOOHOCTH MMPOABJIATH NO3HABATCIIBHYHO MHUIIUATUBY B y‘Ie6HOM COTPYAHUUCCTBC,



— yMCHHE OCBaMBaTh CIIOCOOBI PELICHHS MPOOJIEM TBOPUECKOTO XapaKTepa B KHU3HCHHBIX
CI/ITyaHI/IHX;

— YyMEHHUE OLICHHBATh IIOJIYYAaIOUIUMNCA TBOPYECKUM IIPOJYKT M COOTHOCUTH €r0 ¢
HU3HAYAJIbHBIM 3aMBbICIIOM, BBIIIOJIHATH IIO HCO6XOI[I/IMOCTI/I KOppeKHI/II/I JII/I60 HpOI[YKTa,
1100 3aMbICIIa.

Ilosznasamenvuvie yHUsepcanvubvle yuebuvie oelcmeus.

— yYMEHHE OCYIICCTBJIATH IMOUCK HH(DOPMAIMKA B HWHIWBHIYaTHHBIX WH(POPMAIMOHHBIX
apxuBax oOyuwaromerocs, WHOOPMAIMOHHON cpeae 00pa30BaTENBHOTO YYPEIKICHHUS,
(enepanbHbIX XpaHUIUIIAX UHPOPMALIMOHHBIX 00pa30BaTENIbHBIX PECYPCOB;

— yYMEHHE HCIIOJIb30BaTh CPEJCTBA HHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN
JUTSL PEIICHUS] KOMMYHUKATUBHBIX, TO3HABATEIIHLHBIX U TBOPUYECKUX 3a]1a4;

— yMEHHUE OPUEHTUPOBATHCS B Pa3HOOOpPA3MHU CIIOCOOOB PEIICHUS 3a/1a4;

— yMEHHE OCYIICCTBISATh AaHATU3 OOBEKTOB C  BBIJICJICHUEM  CYIIECTBEHHBIX |
HECYIIECTBEHHBIX MTPU3HAKOB;

— yYMEHHE IPOBOJUTH CPaBHEHUE, KJIACCU(UKAIUIO 110 33JaHHBIM KPHUTEPHSIM;

— yMEHHE CTPOUTH JIOTHYECKHE PACCYKIEHHsS B (OpME CBSI3M TPOCTHIX CYXKICHHHA 00
00BEKTE;

— yYMEHHUE yCTaHaBJIMBaTh aHAJIOTUHU, IPUINHHO-CIIEJCTBEHHbBIE CBA3H;

— yMEHHE MOJCIMPOBATh, MPEOOPa30BHIBATh OOBEKT M3 UYBCTBEHHOW (OPMBI B MOJEIb,
I7I€  BBIJCNEHBl  CYIIECTBEHHBIE  XapaKTePUCTHUKU OOBbeKkTa  (MPOCTPAaHCTBEHHO-
rpadguveckast UM 3HaKOBO-CUMBOJIMYECKAs );

— YMEHHUE CHHTE3MpOBaTh, COCTABIATH IEJO€ M3 YacTed, B TOM YHCJIE CaMOCTOSITEIHLHO
JOCTpanBaTh C BOCIOJHEHHUEM HEJOCTAIOIIUX KOMIIOHEHTOB.

Kommynuxamuensle ynusepcaibuwvie V'-l€6Hbl€ oelcmeus.

— yYMEHHUE apryMEHTHPOBAaTh CBOIO TOUKY 3PEHHS Ha BHIOOP OCHOBAHUM M KPUTEPUEB IMPU
BBIZICTICHUH MPU3HAKOB, CPABHEHUHU U KJIacCU(PUKAIIMN 00bEKTOB;

— yYMEHHE BBICIYIIUBATh cOOECeHUKA U BECTU JAUAJIOT;

— CHOCOOHOCTH TNMPHU3HABATh BO3MOXKHOCTH CYIECTBOBAHUS PA3MYHBIX TOUYEK 3PEHUS U
MPaBO KaKJIO0TO UMETh CBOIO;

— YyYMEHHE IUIaHUPOBaTh Yy4eOHOE COTPYAHMYECTBO C HACTABHHUKOM U JIPYTHMH
00yUaroUUMUCS: OTPEAETATh 1eNu, GYHKIIUHA YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

— yMEHHUE OCYHIECTBJIATH MOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B MMOUCKE

u cobope uHpopmaruy;



— yMEHHE pa3pemarb KOH(IUKTHI: BBISBICHUE, WACHTHU(QHUKAIMA IMPOOJIIEMbI, TOUCK U
OIIEHKA AJbTEPHATHBHBIX CIOCOOOB pa3peuieHus KOH(IIMKTA, IPUHITHE PEHICHUS U €ro
peanusanus;

— yMEHHE C JOCTaTOYHOU ITOJIHOTOM U TOYHOCTBIO BBIPAXKAThb CBOU MBICIH B COOTBETCTBUU
C 3aJla4yaMy ¥ yCIOBUSAMM KOMMYHHKAIUU;

— BJIQJICHUE MOHOJIOTHUYECKOW U THAIOTUIECKOH (popMamMul pedn.

IIpexMeTHBIE pe3ybTaThl
B pe3ynbraTe ocBoeHuUs IporpaMMbl 00y4daroluecs JOHKHbI
3HAMY:
— KJII0YEBbIE OCOOEHHOCTH TEXHOJOTUIN BUPTYaJIbHOM U JIOTIOJHEHHON peaibHOCTH;
— TPUHLHUIBI pabOThl MPUIIOKEHUN C BUPTYaIbHOM U JOTIOJHEHHOUN pealbHOCTbIO;
— TepedyeHb COBPEMEHHBIX YCTPOICTB, UCIOJIb3YEMBIX JUIsl paOOThI C TEXHOJIOTHSMH, U UX
NpeAHA3HAYEHUE;
— OCHOBHOU (yHKIIMOHAJI IPOrpaMM IJisi TPEXMEPHOTO MOJIETUPOBAHMUS;
— TPUHLUINBI U CMOCOOBI Pa3palOTKH MPWIOKEHUH C BUPTYaJIbHOM M JIOMOJHEHHOM
PEaIbHOCTBIO;
— OCHOBHOM (yHKIMOHaI MpOrpaMMHBIX cCpel Ul pa3paOOTKM MPUIOKEHUH ¢
BUPTYaJIbHOU M TOMOJHEHHOW pPEealbHOCTHIO;

— 0COOEHHOCTH pa3paboTKH rpaduuecKux HHTEPPEHCOB.

— HACTpauBaTh U 3aIyCKaTh [IVIEM BUPTYaIbHOU PEATbHOCTH;

— yCTaHaBJIMBATh M TECTHPOBATH MIPUIOKEHHS BUPTYAILHON PEabHOCTH;

— CaMOCTOSITEIBHO COOMPATh OYKH BUPTYAJIbHON peabHOCTH;

— (opMynmupoBaTh 33/1a4y Ha MPOEKTHPOBAHHUE MCXO/Is M3 BBIIBICHHON POOIIEMBI;

— yMEeTb I0JIb30BATHCS PA3TMYHBIMU METOIAMH T'€HEpaLuU HICH;

—  BBINOJIHATH NPUMHUTHBHBIC OTIEPAIMY B IIPOTPaMMaXx Ui TPEXMEPHOTO MOACINPOBAHNS;

— BBINOJIHATH TNPUMUTHBHBIE OIEpalli B IPOTPaMMHBIX cCpelax Uil pa3pabdoTKH
NPUIOKEHHUH C BUPTYAIIbHOW U JONIOJTHEHHOH PeabHOCThIO;

— KOMIIWJIUPOBATh NPWIOKEHUE JUIsI MOOWJIBHBIX YCTPOWCTB WM MEPCOHAIBHBIX
KOMIIBIOTEPOB U pa3MeIIaTh €ro Uil CKaUMBaHUS M10JIb30BaTENISIMHU;

— paszpabarbiBaTh rpaduueckuii unrepdeiic (UX/UI);

— paszpabarbIBaTh Bce HEOOXOIMMBbIe TpadHuecKue W BUAECOMATEpUaNbl Ui Mpe3eHTaluu
MIPOEKTA;

— HOpeACTaBJIATH CBOH IMPOCKT.



grnademn:
— OCHOBHOH TEpMHUHOJIOTHEH B 00JIACTH TEXHOJOIMM BHUPTYaJbHOM U JOIOJIHEHHOU
pEalbHOCTH;
— 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJICIIMPOBAHHS;
— 0a30BbIMH HaBbIKAMH pa3pabOTKHW MPUJIOKEHUN C BHUPTYyaIbHOM U JOIOJHEHHOU
PEaIbHOCTBIO;
— 3HAaHMAMHU 10 TPHHOUNAM pabOTBl W OCOOEHHOCTSIM YCTPOWCTB BHPTYAJIbHOW U

JOTIOJIHEHHOM PEAIBHOCTH.

®opMbl MOABEIeHUS UTOTOB PeaIu3alum 001meodpa3oBaTeIbHONH MPOrpaMMbl
[TonBeaeHue UTOrOB peaIM3yeTCsl B paMKax 3allluThl Pe3ysbTaToOB BhINoOJHEHUS Keiica 1 u

Ketica 2.

@D opMBbI 1EMOHCTPALIUH Pe3yJIbTATOB 00yUYCHUSA
[IpencraBienue pe3ynbTaToB 00pa30BaTENbHON IEATENLHOCTH MPOUIET B popMe MyOINIHOM
Mpe3eHTAllMM pPEeIIeHnH KeiicCoOB KOMaHJaMH W TOCJIEIYIOIIUX OTBETOB BBICTYMAIOUINX Ha

BOITPOCHI HACTABHUKA U JPYIUX KOMaH/.

@®opMbl THATHOCTUKHU Pe3yJIbTATOB 00y4YeHUsI

Becena, TectupoBanue, ormpoc.

Cojaep:kaHue mporpamMMsl Kypca

[IporpamMma npezmnonaraeT NOCTENEHHOE PacIIMPEHUE 3HAHUM U UX YIIIyOJIeHUE, a TaKxKe
npuoOpeTeHne yMEeHH B O00JacTH NPOEKTHPOBAHMS, KOHCTPYMPOBAHUS W H3TOTOBIICHUS
TBOPUYECKOTO MPOIYKTA.

B ocHoBe o0Opa3oBaTenbHOr0 mpolecca JIEKUT NpOoeKTHBIM moaxoa. OcHoBHas ¢opma
MOJaYul TEOPUU — UHTEPAKTUBHBIEC JIEKIIMU M TMOLIArOBBIE MacTep-Kiacchl B rpymnmnax ao 10-15
yenoBek. [IpakTnueckue 3aanus IAHUPYETCS BBIMONHATH KaK WHAMBUAYAIBHO U B TMapax, Tak
U B MaJBIX Ipynmnax. 3aHsATUS POBOJATCS B BUAE Oecell, CEMUHAPOB, JIGKIIMIA: ISl HATJISIAHOCTH
MOJJaBa€MOT0 MaTepuayia HUCIOJIb3yeTCs pa3MuYHBI  MYyJIbTUMEIUWHBIN MaTepuan —

npe3ceHTallu, BUACOPOJINKU, IPUIJIOKCHHUSA IIP.



TemaTn4eckoe IJIAHUPOBaHUE

No Bcero
n/n Pa3nennbl nporpaMmMsbl yueOHOIo Kypca 4acos
Oo0pa3oBarejibHas 4aCTh

1| Keiic 1.

IIpoexTupyem uaeaibHoe VR-ycTpoiicTBO

1.1 | 3nakomctBo. Texnuka Oe3omacHocTu. BBomnoe 3anstue («Co3maBait 2
MUPBI»)

1.2 | BBeaeHue B TEXHOJIOTUU BUPTYAIBHOH U JOTIOJTHEHHOW PEaTbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEeXHOJOTHSIMH HA MHTEPAKTUBHOHN BBOTHOM JICKIIUN 1
TectupoBaHue  yCTpOiCTBa, YCTAaHOBKA  NPWIOKECHWH,  aHalu3 1
MIPUHIIUIIOB PaOOThl, BHISBIEHUE KIIOUYEBBIX XapaKTEPUCTHK
BoisiBnenue npuHOMIIOB paboOThl HUIEMa BUPTYaJbHON pealibHOCTH, 2
MOUCK, aHallu3 U CTPYKTypupoBaHue uHPopMamuu o Jpyrux VR-
yCTpO#CTBaxX
Boibop Marepuana M KOHCTPYKIHMH JUIsl COOCTBEHHOW TapHUTYHI, 2
MOATOTOBKA K COOpKE yCTpoiicTBa
COopka cOOCTBEHHOI TapHUTYPHI, BbIpE3aHNE HEOOXOIUMBIX JIeTanel 2
COopka cOOCTBEHHOM TapHUTYPHI, BbIpE3aHHE HEOOXOIUMBIX NeTaleH, 2
JIM3aiH yCTPOUCTBA
TectupoBanue u nopaboTka IpPOTOTUIIA 2




Paborta ¢ kxapToii MONB30BATEILCKOTO OMBITA: BBIABICHHE MpoOiIeM, c
KOTOPBIMHM MOKHO CTOJIKHYTHCS IPH UCNOIb30BaHUd VR. DokycupoBka
Ha OJHOW M3 HUX

AHanM3 M OLEHKA CYIIECTBYIOIUX penieHuil mpobnemsl. MHporpaduka
0 PEUICHUSIM

lenepaums upeit st perieHus 3TUX npoosieM. OnucaHre HECKOJBKUX
uaeH, skcnpecc-3cku3bl. MUHU-TIpE3eHTAaUN UIEH U BBIOOD JIyUIIUX B
popadoOTKy

N3yuenne nNOHATUSA <«IIEPCIEKTHBA», OKPYKHOCTH B IIEPCIEKTUBE,
IITPUXOBKH, CBETOTECHH, I1aJIAIOLIEH TEHU

N3yuenne CcBETOTEHM H TMajalomied TEHH Ha mnpuMmepe QUuryp.
[TocTtpoenne OBICTpOTO 3CKM3a (QUTYphl B TIEPCIIEKTHBE, Tepenaya
00BEMa C MOMOIIBI0 KapaHaaia. TexHUKa pucoBaHUs MapKepaMu

OcBoenne HaBbIKOB paboThl B 1O mms TpéxmMepHOro MpOEKTUPOBAHUS
(na Be1OOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenupoBanue pa3padaThIBAEMOTO yCTPOHCTBA

®dotopeanuctuunas Bm3yanuzarnus 3D-momenun. Penmep (KeyShot,
Autodesk Vred)

[MoxroroBka rpadUyYecKux MaTepualioB Ui TPE3CHTAIUU IPOCKTa
(boto, Buaeo, wuHbporpaduka). OcCBOCHHE HABBIKOB  BEPCTKHU
MPE3CHTAIUH

[IpencraBienue npoekToB nepea ApyrumMu odydarommmucs. [lyonuyunas
MPE3CHTAIMS U 3aIUTa MPOEKTOB

Keiic 2. PazpadarsiBaem VR/AR-nipusioxenus

Bropgnas HUHTCPAKTUBHAA JICKOUA 110 TCXHOJIOTUAM JIOTIOJTHEHHOW |
CMEIIaHHOM PCAIBbHOCTH

TectupoBanue  cymectByomux  AR-TpuioXkeHud, onpezereHue
MPUHLUIOB PabOThl TEXHOJIOT U




BrrsBienue npoOneMHOM cuTyauu, B KOTOpod momorio 0s1 VR/AR- 2
MIPUIIOKEHHE, HCTIONIB3YS METOIbI AU3aiH-MBIIUICHHS

AHanmM3 M OIIEHKAa CYIIECTBYIONIUX pemieHuid mpobiemsl. ['eHeparus 2
coOcTBEeHHBIX uael. PazpaboTka cueHapus IpUI0OKEHUs

PazpaGoTka creHapusi MNPUIOKEHHSA: MEXaHWKAa B3aWMOJICHCTBHA, 2
(GbyHKIMOHAT, IPUMEPHBII BU HHTEpderica

MuHu-npe3eHTaIuu uaeu u ux 1opadboTka mo oopaTHOM CBs3U 2
[locnenoBarenbHOE M3y4eHHE BO3MOXKHOCTEH Cpelbl  pa3paboTKu 2
VR/AR-npusioxeHuit

Pa3pabotka VR/AR-nipusoxeHus B COOTBETCTBUU CO CIIEHApUEM 8
COop oOpaTHOM CBSI3M OT MOTEHIIUATBHBIX MTOJIH30BATEIICH TPHIIOKCHUS 2
JlopaGoTKa MPUIIOKEHUS, YIUThIBAsT OOPATHYIO CBSI3b MMOJIB30BATEIIS 2
BrisBnenue kiroueBsix TpeboBanuii Kk paspadotke GUI — rpaduaeckux 2
nHTEP(DHENCOB MPUITOKECHUM

Pa3paboTtka unrepdeiica npuioxkeHuss — Iu3aiiHa U CTPYKTYPbI 2
[ToarotoBka rpaduueckux MarepualoB s TMPE3eHTAUWU IPOEKTa 4
(dpotro, Buaeo, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU
TIpe3eHTAINH

[IpencraBienue mpoeKkToB nepes ApyruMu oOydarorumucs. [Tyonuunas 2
Mpe3eHTAIIMS U 3al[UTa POECKTOB

Bcero yacos 68




Coaep:kanue TeM NPOrpaMMbl

Keiic 1. IIpoexTnpyem ngeanbHoe VR-ycerpoiicTBo

B pamkax nepBoro keiica (34 4) oOydaromimecsi UCCIEAYIOT CYIIECTBYIOIIUE MOJACIH
YCTPOMCTB BUPTYAJIbHON PEAJbHOCTH, BBISBIISIIOT KIFOUEBBIE MApaMETPhI, a 3aTE€M BBINOJHSIIOT
MIPOEKTHYIO 33/1a4y — KOHCTPYHPYIOT coOcTBeHHOE VR-ycTpoiicTBo. OOyuarommuecs: HCCaeIyroT
VR-KOHTpOJuIepsl U 0000111aI0T BO3MOKHBIE MPUHIUIIBI YIIPABIECHUS CUCTEMaMH BUPTYaJIbHOU
PCAJIBHOCTH. CpaBHI/IBaIOT Pa3JIMYHBIC TUIIBI YHOPABJICHUA W ACIAOT BBIBOAbBI O TOM, YTO
HEO0X0AMMO I «0OMaHay MO3ra U MOTPYKEHHS B IPYrOi MHUP.

OOyuaromuecss cMoryr coOparb COOCTBEHHYIO MoJeNnb VR-rapHUTYpbl: CHpPOEKTHPOBATH,
CMOJIEIMpPOBaTh, BbIpe3aTh/pacrieyaratb Ha 3D-mpuHTepe HYXKHBIE JJIEMEHThI, a 3aTeM
MPOTECTUPOBATH CAMOCTOSTEIBHO pa3pabOTaHHOE YCTPOMCTBO.

Keiic 2. Pazpa6aTrpiBaem VR/AR-npujioxenus

[locne ¢opmupoBaHUs OCHOBHBIX TOHATUN BUPTYaIbHOW pEANbHOCTH, MOJYYECHUS
HaBBIKOB paboTel ¢ VR-000pynoBanueM B mepBoM keiice (34 4), oOydaromuecs NepexolsiT K
PacCMOTPEHUIO TOHATHUN JOTIOJTHEHHOM M CMELIaHHOW peanbHOCTH, pa3OMpal0T MX OCHOBHBIE
oTmuus OoT BUpTyatbHOW. Co3maroT coOctBeHHOe AR-mpumokenue (augmented reality —
JIOTIOJTHEHHAsI PEAIbHOCTh), OTpabaThiBas HABBIKA PAOOTBI C HEOOXOAMMBIM B JaIbHEHUIIIEM
MIPOrpPaMMHBIM 00ecTieueHNEeM, HaBbIKU JU3aiH-TIPOCKTUPOBAHUS U TU3alH-aHATUTHUKH.
OObyuaromuecs Hay4yarcs paboTaTh ¢ KPYIMHEHITMMU PENO3UTOPUSAMH OECINIATHBIX TPEXMEPHBIX
MoJenel, CMOTyT MUHUMAJIbHO a/IaliTUPOBATh MOJIEH, UMEIOIINECs] B CBOOOTHOM JIOCTYIIE, O
CBOM HYXKIbl. HaumnHaercss 3HaKOMCTBO €O CTpyKTypou wuHTepdeiica mporpammbl st 3D-
MoJIenrpoBaHus (1Mo ycMoTpeHHuto HacTtaBHMKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMH
KOMaHJaMH. BBOAATCS NOHATHS «ITOJUTOHATIBHOCTBY U «TEKCTYpay.



KanpoBsble yciioBusi peajiu3anuy NporpamMmbl

TpebGoBaHMs K KaAPOBBIM PECYPCAM:

® YKOMIUICKTOBAaHHOCTH  0Opa30BATENBHOTO  YUPESKICHUS  IEJarOTHYeCKUMHU,
PYKOBOJSIIIUMH U UHBIMU PaOOTHUKAMU;

® YPOBCHb KBaJII/I(i)I/IKaHI/II/I neaarorn4cCKux, PyYKOBOIAIINX W HMHBIX pa6OTHI/IKOB
00pa30BaTEIILHOTO YUPEXKICHUS;

® HCIPCPBIBHOCTH HpO(l)@CCI/IOHaJ'IBHOFO Pa3BUTHA IEAATOTHYCCKUX U PYKOBOAAIINUX
pabOTHHKOB  00pa30BATENBPHOTO  YUPEXKICHUS, PEATU3YIONIETO OCHOBHYIO
00pa30BaTENIbHYIO IPOTpPaMMYy.

Komnerentyn MEeIarOrMYeCKOro paboTHHKA, peaTu3yIomero OCHOBHYIO

00pa3zoBaTeNbHYIO MPOTPAMMY:

oOecrieunBaTh YCIIOBHS JUTSl YCIICITHOM JESITETLHOCTH, IO3UTUBHOW MOTHBAITUH, a
TaK)Ke€ CAMOMOTHBUPOBAHUS 00yUJAIONITUXCS

OCYIIIECTBIISATh CAMOCTOSITSIIBHBI TIOMCK M aHaUM3 HH()OPMAIMH C ITOMOIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

BJIaJICHHE WHCTPYMEHTAMHU IPOCKTHOH e TEILHOCTH,

YMEHUE OpraHW30BBIBATh W CONPOBOXKIATh YYEOHO-HUCCIEAOBATEIBCKYI0 U
MIPOEKTHYIO ICATENILHOCTh 00yJIarOIuXCs;

YMEHUE HHTEPIIPETUPOBATH PE3YIbTAThI JOCTHKEHUH 00yUJarOIIUXCs;

0a30BbIc HABBIKH PA0OTHI B MpoOrpamMMmax sl TpEXMEpHOTro mMojenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

0a30BbIe HABBIKK PabOTHI B MPOrPaMMHBIX CpeliaX Mo pa3padoTKe MPHIOKEHUH ¢

BUPTYaJIbHOU U nonofsHeHHOU peanbHocThio (Unity3D, Unreal Engine u ap.).



MaTepHaJ’ILHO-TeXHI/I‘IECKI/Ie yYcdioBus peajindalui NnporpaMmmasl

AnmnapaTtHoe ¥ TeXHH4YeCKoe o0ecrieyeHune:

PaGouee mecto oOygarorerocs:

HOYTOYK: TMPOM3BOJUTEILHOCTh mpoiieccopa (mo Tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 emuHuUI; 00BEM
orepaTuBHOM mamsTH: HE MeHee 4 ['0; 06béM HakonuTens SSD/eMMC: He menee
128 I6 (Maum COOTBETCTBYIOIIMH MO XapaKTEpUCTUKaM IEpPCOHAIbHBIN
KOMITIBIOTEP C MOHUTOPOM, KJIaBUATYpOH U KOJIOHKaMu);

MBIIIb.

PabGouee mecTo HacTaBHUKA:

HoyTOyK: mporeccop Intel Core i15-4590/AMD FX 8350 — aHanormyHas nnu
bonee HoBass mogenb, rpadudeckmn npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — aHanornyHasa wnu 6onee HoBas MopAersb,
06béM onepaTuBHOM nNamsaTU: He MeHee 4 6, BugeoBbixoq HDMI 1.4,
DisplayPort 1.2 unn 6onee HoBass mogenb (uWiau COOTBETCTBYIOLIUHN II0
XapaKTepUCTHKAM TIEPCOHAJBHBIN KOMIBIOTED C MOHHTOPOM, KJIaBHATYpOU WU
KOJIOHKaMH);

nuieM BupTyanbHo# peanbHoctd HTC Vive wmu Vive Pro Full Kit — 1 mT.;
JUYHBIE MOOWIBHBIC YCTPOWCTBA OOyYalOMXCS W/WIW  HACTaBHHKA C
omneparnroHHoi cuctemoit Android;

NPE3CHTAIIHOHHOE 000PYI0BAaHUE C BO3MOKHOCTBIO MOJIKITIOYCHUS K KOMITBIOTEPY
— 1 KOMILIEKT;

(GuUITIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasl JOCKa, COOTBETCTBYIOLIUI HaOOp
MUCHbMEHHBIX IPUHAICKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.

IIporpamMHoe odecneuenune:

oducHOe MporpaMMHOE 0OecrieueHue;

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

nporpaMMHasi cpefa IS pa3padOTKHM NPUIIOKEHUH C BUPTYyaIbHOH U

nononHeHHo# peanbHOCTHIO (Unity 3D/Unreal Engine);



— rpaduyeckuil peqaKTop Ha BEIOOp HACTaBHHKA.

PacxonHble MaTepuasbl:

Oymara A4 st pucoBaHUs U pacnedyaTku — MHUHUMYM | ynakoBka 200 iucToB;
Oymara A3 st pUCOBaHUSI — MHUHUMYM I10 3 JINCTA HA OJHOTO 00YUYaromIerocs;
Ha0Op MPOCTHIX KapaHAAIIeH — MO KOJINYECTBY 00yUJarOImNXCS;

Ha0O0p YEPHBIX MIAPHKOBBIX PYUEK — IO KOJIUYECTBY 0OYUaIOIINXCS;

kneit [IBA — 2 mir.;

KJIef-KapaHall — 10 KOJIMYECTBY 0OyUaroIuxcs;

CKOTY MPO3pavyHbIi/MATOBBIA — 2 WIT.;

CKOTY JBYCTOPOHHUHN — 2 MIT.;

KapToH/ToppokapToH Il MaketupoBanus — 1200*800 MM, mo ogHOMY JHCTY Ha JBYX
00yJaroImXcs;

HO MaKETHBII — 10 KOJIMYECTBY O0y4aIOUIUXCS;

JIE3BUS JJISI HOKA CMEHHbBIE 18 MM — 2 1T, ;

HOKHHUIIBI — T10 KOJIMYECTBY O0yUaIOLINXCS;

KOBPHK Ul PE3KU KapTOHA — M0 KOJIMYECTBY 00YyJarOIUXCS;

JIUH3BI 25 MM WK 34 MM — KOMIUICKT, TI0 KOJUYECTBY 00yUJaIOIUXCs;

nJonoJHUTeapHO — PLA-mtactuk 1,75 REC HecKOJNBKUX I[BETOB.
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