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TlogcuurenbpHad 3ammcKa

AKTYyaJIbHOCTB: BHUpTyaJbHasi U JIONOJHEHHas PEalbHOCTH — OCOObIE TEXHOJIOIMYECKHE
HaIPaBJICHUs, TECHO CBSI3aHHBIE C IPYTUMU. DTH TEXHOJOTUHU BKIIIOUEHBI B CIIMCOK KIIIOUEBBIX U
OKa3bIBAIOT CYILIECTBEHHOE BIIMSHME Ha pa3BUTHE pPbIHKOB. IlpakThuecku uisi Kaxaou
MEPCIIEKTUBHOW MO3UIMHU Oynayliero KpailHe moJje3Hbl OynyT 3HaHud u3 obsactu 3D-
MOJIENIMPOBAHUS, OCHOB IIPOTPaMMUPOBAHNUS, KOMIIBIOTEPHOI'O 3pEHUS U T. II.

CornacHo MHOTOYHCIIEHHBIM HccieoBanusaM, VR/AR-peIiHOK pa3BUBaeTCs M0 SKCIIOHEHTE —
COOTBETCTBEHHO, EMY HEOOXO UMbl KOMIIETEHTHBIE CTIELIUATUCTHI.

B xome mnpakTHyeckuMX 3aHATUH 1O MporpaMMe BBOJHOTO MOJYJS OOy4aromiuecs
IIO3HAKOMSATCS C BUPTY&IbHOM, JOINOJHEHHOW M CMEIIAHHOW pEealbHOCTIMH, IMONMYT HX
O0COOEHHOCTH M BO3MOXHOCTH, BBISIBSIT BO3MOXHBIE€ CIIOCOOBI IPUMEHEHHUS, a TAKXKE ONpPEIeIsiT
HaumboJiee MHTEPECHbIE HANpPAaBJICHUS IS JaJbHEWIIEro yriayOseHus, HapauieIbHO pa3BUBas
HaBBLIKM JM3aliH-MBIIUIEHHUS, JOW3aliH-aHagu3a M CIOCOOHOCTH CO3JaBaTh HOBOE H
BOCTpeOOBaHHOE.

CuHeprus METOJ0B M TEXHOJIOTUH, HCIIOJIb3YEMBIX B HamnpayieHuu «Pa3zpaboTka npuioxeHuit
BUPTYAJIIbHOU U IOTIOJTHEHHON PealbHOCTU», 1aCT 00y4aroleMycsl yHUKaJIbHbIE MeTapeMEeTHbIE
KOMITIETEHIIH, KOTOpbIe OyAyT MOJIe3HbI B cpepe MPOEKTUPOBAHUSI, MOAECTUPOBAHNS OOBEKTOB U
MPOIIECCOB, pa3pabOTKH MPHIIOKEHUH U JP.

[Tporpamma maét HEOOXOAMMBIE KOMIETEHIIUU ISl TadbHEUIIEro yriIyOJIEHHOTO OCBOEHUS
JU3aMHEPCKUX HaBBIKOB U METOJIUK MPOEKTUPOBaHUs. OCHOBHBIMU HANPABICHUSMH B U3yYEHUHN
TEXHOJOTUH BUPTYAJIbHOM W JOMOJHEHHOW pPEaJbHOCTH, C KOTOPHIMU TMO3HAKOMSITCS
oOyuaroniyecsi B paMKax MOAYJs, CTaHYT HayalbHbIE 3HAHHUS O pa3pabOTKe MPUIIOKEHUMN IS
Pa3IMYHBIX YCTPOUCTB, OCHOBBI KOMITBIOTEPHOTO 3peHusl, 0a30Bbie MOHATHS 3D-MoaenupoBaHusl.

Uepe3 3HAKOMCTBO C TEXHOJIOTHSIMH CO3JIaHUS COOCTBEHHBIX SYCTPOWCTB M pa3pabOTKH
MPUJIOKEHUH OYyAyT pa3BUBATHCS UCCIIEI0BATENIbCKHE, MHKEHEPHBIE U TPOEKTHBIE KOMIIETEHIIUH.

OcBoeHME ATHX TEXHOJIOTUH TOJpa3yMeBaeT NOJy4YeHHE psija 0a30BBIX KOMIIETEHIIUH,
BJIaJICHUE KOTOPHIMU KPUTUUYECKH HEOOXOIUMO JIFOOOMY CHEIHAIMCTY Ha KOHKYPEHTHOM PBIHKE
tpyna B STEAM-nipodeccusx. Llens mporpammsr: popmupoBanue yHukanbHbix Hard- m Soft-
KoMIeTeHIu# 1o padote ¢ VR/AR-TexHOIOrHsAMHI Yepe3 UCTOJIb30BaHNE KeHC-TeXHOJIOTHA.

Hean nporpammel: GopmupoBanue yHukanbHbIX Hard- n Soft-kommnerennuii mo padote ¢
VR/AR-TEXHOJOTHUAMH Yepe3 UCIOIb30BaAHNE KEHC-TEXHOIOTHH.

3agaum nporpamMmsbI:

Oo0yuaromue:

* 00BsACHUTDH 6a30Bble MOHATUS cepbl pa3pabOTKH MPUIIOKEHUN BUPTYAIbHON U JJONOJIHEHHON
PeaTbHOCTH: KJIFOUEBbIE 0COOCHHOCTH TEXHOJIOTHH U UX Pa3Inyuus MeXay cOO0M, TaHOpaMHOe
¢$oTO U BUEO, TPEKUHI' pealIbHbIX 00bEKTOB, HHTEP(ENC, MOIUTOHATBHOE MOICTUPOBAHUE;

* c(opMUPOBATh HABBIKH BHIMIOJIHEHUS TEXHOJIOTMYECKOH 1ETTOYKH Pa3pabOoTKU MPUIIOKEHHH
IU1 MOOMJIBHBIX YCTPOUCTB M/MITH TTEPCOHANIBHBIX KOMIIBIOTEPOB € MCIIOJIBb30BaHUEM
CMEeLUANbHBIX TPOTPAMMHBIX CPE/;

* chopMupoBaTh 0a30BbIE HABBIKK PabOTHI B MporpaMMax /il pa3paboTKH MPUIIOKEHUH ¢
BUPTYaJIbHOU U JIOTIOJIHEHHOH peasIbHOCTHIO;

* chopMupoBaTh Oa30Bble HABBIKK pabOTHI B TPOrpaMMax [yl TPEXMEPHOT'O MOJETUPOBAHMS;
* HAY4YUTh UCIOJb30BATh U ATANTUPOBATH TPEXMEPHBIE MOEIH, HAXOAAIINECS B OTKPBITOM
JOCTYyTe, JUIs 3aj1a4 Keiica;

* chopMupoBaTh Oa30BbIe HABBIKM pabOTHI B IpOrpamMmax Juist pa3paboTKu rpaduuecKux
uHTEpQEcoB;



* IPUBUTH HaBBIKU IIPOEKTHON JESTEILHOCTH, B TOM YHCJIE€ UCIIOJIb30BAaHUE HUHCTPYMEHTOB
IJIAHUPOBAHUS.

PassuBarompue:

* HA MPOTSDKEHUU BCeX 3aHATHi opmupoBath 4K-komnereHuu 6 (KpUTHIECKOE MBIIIICHHUE,
KpeaTUBHOE MBIIIJIEHUE, KOMMYHUKALMS, KOOIIEpaLus);

* crI0cOOCTBOBATH PACHIMPEHUIO CIOBAPHOTO 3ar1aca; ® CrioCOOCTBOBATh PA3BUTHIO ITAMSITH,
BHUMAaHUS, TEXHUYECKOTO MBIIIIJIEHUS, U300pETAaTEIbHOCTH;

* cI0COOCTBOBATH PA3BUTHUIO AITOPHUTMUYECKOTO MBIIIICHUS;

* criocoOcTBOBATH (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHHSIM

; ®* CHOCOOCTBOBATH (POPMUPOBAHUIO YMEHUS IPAKTUYECKOTO PUMEHEHUS OJyYEHHBIX 3HAHUII;
* chopmMupoBaTh yMeHUE (POPMYITUPOBATH, APTYMEHTHPOBATH U OTCTauBaTh CBOE MHEHUE;

* chopMHpOBaTH YMEHHE BBICTYNATh MyOIMYHO C TOKJIAaMU, IPE3EHTALUIMH U T. II.
BocnurarenbsHsie:

* BOCIIUTHIBATh aKKYpPaTHOCTb U AUCHUIUTMHUPOBAHHOCTh IPU BBITIOJHEHUH PaOOTHI;

* crI0COOCTBOBATh (POPMHPOBAHUIO TIOJIOKUTEIBHON MOTUBALIMHU K TPYIOBOH 1€ATEIbHOCTH;
* CII0COOCTBOBATh POPMHUPOBAHUIO OTIBITA COBMECTHOTO M MHIUBUIYAIbHOIO TBOPUECTBA MPU
BBITIOJIHEHUM KOMaHIHBIX 3aJaHU;

* BOCIIUTBIBATh TPYAOII00HE, YBa)KEHUE K TPYAY;

* (hpopMupoOBaTH UYBCTBO KOJUIEKTMBH3MA M B3aUMOIIOMOIIH;
* BOCIIUTHIBATh YYBCTBO NAaTPUOTU3MA, IPAKJAHCTBEHHOCTH, TOPJIOCTHU 32 JOCTHXKEHUS
oTeuecTBeHHON U T-0oTpacnu.

IIporuo3upyempie pe3yabTaThbl H CIIOCOOBI UX MPOBEPKHU

JINYHOCTHBIE pe3yJIbTAThI:

* KPUTUYECKOE OTHOIICHHE K MH(OPMALIUU U N30HPATENbHOCTh €€ BOCIPUSITHS;

* OCMBICJIEHUE MOTHBOB CBOMX JCHCTBUI MPHU BBINIOJHEHUHN 3aJaHUI;

* pa3BUTHE JHOO03HATEIHLHOCTH, COOOPA3UTENILHOCTH MPH BBHITIOJIHEHUU Pa3HOOOPa3HBIX 3aJaHUM
Ipo6IeMHOTO 1 3BpucTHUe- P+pé+e3éa+ VR\AR-CEYAayilAYA 7 ckoro xapakrepa;

* pa3BUTUE BHUMATEJIBHOCTH, HACTOWYMBOCTH, 1IEJICYCTPEMIIEHHOCTH, YMEHHUSI IPE0I0JIEBATH
TPYIHOCTH;

* pa3BUTHE CAMOCTOSTEIIBHOCTU CYXICHUM, HE3aBUCUMOCTH M HECTAHAAPTHOCTH MBILLICHUS;
* OCBOCHHE COIMAIILHBIX HOPM, MTPaBUJI MOBEACHUS, POJiei nPOopM colMaIbHOM KU3HU B
IpyIIax ¥ coOOIIeCTBaX;

* (hopmMupoBaHUE KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE C
JIPYrUMHU 00Yy4arOIIUMHUCH.

MertanpeaMeTHbIe pe3yJbTaThI:
PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JelicTBHA:

* yMEHHE IPUHUMATh U COXPAHATh YUEOHYIO 3a/1a4y;

* YMEHHE IJIAHUPOBATh NOCIIEJOBATEILHOCTD 111ar0B AJIFOPUTMA JJIs IOCTHXKEHUS LIETIH;

* YMEHHUE CTaBUTh L1eJIb (CO34aHUE TBOPUYECKOIN pabOThl), IIIAHUPOBATH IOCTH)KEHUE STOU 11eJIH;
* YMEHHE OCYUIECTBJIATH UTOTOBBIM U MOIIATOBBIN KOHTPOJIb TI0 PE3YJbTATY;

* CIOCOOHOCTH a/IeKBaTHO BOCIIPMHUMATh OLICHKY HACTAaBHUKA U JPYTHX 00yJaroIuXcs;

* YMEHHUE pa3anyaTh Crocod U pe3yabTaT AeHCTBUS;

* YMEHHE BHOCUTb KOPPEKTUBBI B ICCTBHUS B CIIy4ae PAaCXOKJIECHUS PE3y/bTaTa PEIICHUs
3aJjaud Ha OCHOBE €€ OLIEHKHU M y4€Ta XapaKkTepa CJIeJIaHHbIX OIIHOO0K;

* yMEHHE B COTPYJHUYECTBE CTABUTh HOBBIE YUeOHbIE 3a/1aUH;

* CIOCOOHOCTB MPOSIBIISATH MIO3HABATENIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHUYECTBE;

* yMEHHE O0CBAaUBaTh COCOOBI pelIeHNs MpoOIeM TBOPUECKOTO XapakTepa B )KU3HEHHBIX
CUTYaLlUsX;

* YMEHHE OLIEHUBATh MOJIY4arOIINIiCs TBOPUECKUNA TPOIYKT U COOTHOCHUTD €I0 C U3HAYAIBHBIM
3aMBICIIOM, BBITIOJHSATH MO0 HEOOXOAMMOCTH KOPPEKIUHU JHO00 MPOAYKTa, TUO0 3aMbIca.



Ilo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIE JeilicTBUA:

* YMEHHUE OCYIIECTBIIATH MOUCK HH(OPMAIMK B MHAUBUAYAIBHBIX 8 HH()OPMAIIMOHHBIX apXHUBaxX
oOyuaromierocs, THGOPMAITMOHHOH cpejie 00pa30BaTEILHOTO yUpexkAcHUS, (PeaepaabHbIX
XpaHWIUINAX HHPOPMAIIMOHHBIX 00Pa30BaTEIIbHBIX PECYPCOB;

* YMEHHUE HCII0JIb30BATh CPEICTBA MH(OOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA IS
pelieHnsi KOMMYHUKAaTHBHBIX, TO3HABATEIBHBIX H TBOPYECKUX 3a/1a4;

* yMEHUE OPHEHTUPOBATHCS B Pa3HOOOPA3UU CIIOCOOOB PEIICHHUS 33134,

* YMEHHUE OCYIIECTBIATh aHAIN3 OOBEKTOB C BBIJICIICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;

* yMEHHE MMPOBOJANTH CPAaBHEHHE, KITACCU(PHUKAIIMIO TIO 33JaHHBIM KPUTEPHUSIM;

* YMEHHE CTPOUTH JIOTHUECKUE PACCYKJIEHUS B (hopMe CBSA3H MPOCTHIX CYKIEHUIM 00 00bEKTE;
* YMEHHUE YCTaHABJIMBATH aHAJIOTUH, IPHYNHHO-CIIC/ICTBEHHBIE CBS3H;

* YMEHHE MOJEIMPOBAThH, IPEOOPa30BbIBATh OOBEKT U3 UyBCTBEHHOU (POPMBI B MOJIENb, /1€
BBIJICJICHBI CYIIECTBEHHBIC XapaKTEPUCTUKN 00BEKTa (IIPOCTPaHCTBEHHO-TpauuecKast Ui
3HAKOBO-CUMBOJINYECKAS );

* YMEHHE CUHTE3UPOBaTh, COCTABIIATH 1I€JI0€ U3 YacTell, B TOM YHUCJIE CAMOCTOATEIBHO
JOCTpanBaTh C BOCIIOJIHEHHEM HEIOCTAONIIX KOMITOHEHTOB. KOMMYHHKaTHBHEIE
YHHUBEpCaJbHbIE YIeOHbBIE ICHCTBHS:

* yMEHHUE apTyYMEHTHPOBATh CBOIO TOUYKY 3PEHHUS Ha BEIOOP OCHOBAHHIA U KPUTEPUEB TTPU
BBIJICIICHUH TPU3HAKOB, CPABHEHHUH U KiTacCH(UKAIINH 0OBEKTOB;

* YMEHHE BBICIYIINBATH COOCCETHNKA M BECTH JTMAJIOT;

* CIOCOOHOCTH TPU3HABATH BO3MOXKHOCTD CYIIECTBOBAHHS PA3JIMIHBIX TOUYECK 3PEHUS M ITPABO
KaX/10T0 UMETh CBOIO;

* YMEHHE MJIAHUPOBATh Y4€OHOE COTPYIHUYECTBO C HACTABHUKOM U IPYTHMHU 00Y4arOLUMHUCS:
OIpeNeNATh 1eNH, PYHKIUN YYaCTHUKOB, CIIOCOOBI B3aUMOJCHCTBUS;

* YMEHHUE OCYIIECTBIATh IOCTAHOBKY BONPOCOB: MHUIIMATUBHOE COTPYAHUYECTBO B IIOMCKE U
cobope nnpopmanuu;

* yMEHHE pa3peniaTb KOHQINKTHL: BBISBIECHUE, UACHTUDHUKALMS TPOOIEMBI, TIOMCK U OLIEHKA
aJIbTEpPHATUBHBIX CIIOCOOOB pa3pelieHHs KOH(IUKTA, IPUHATUE PEILIEHHs U ero pealu3alis;

* YMEHHUE C JOCTATOYHO MOJHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIU B COOTBETCTBHUHM C
3aJjayaMM U yCIOBUSMHU KOMMYHHUKALIUY;

* BJIaJICHUE MOHOJIOTUYECKOH U IUAJIOrMUecKoi (hopMaMU peyn.

IIpeameTHbIE pe3yJbTAThI

B pesynbrare ocBOeHHS IpOrpaMMbl 00y4arOIHecs TOJDKHBI 3HATh

* KJIFOUEBBIE OCOOCHHOCTH TEXHOJIOTHI BUPTYAJILHOW M JOTIOJIHEHHOH PeanbHOCTH;

* IPUHIIMITBL PAOOTHI MPUIOKEHHUH C BUPTYaIbHOW M TONOJIHEHHON peaJbHOCTHIO;

* IepEUCHb COBPEMEHHBIX YCTPONCTB, HCIOIb3YEMBbIX JUIs PA0OTHI C TEXHOJIOTHSIMHU, U UX
npeHa3HauCHNUE;

* OCHOBHOM (D)YHKIIMOHAJ MPOTPaMM JUIS TPEXMEPHOTO MOJICITUPOBAHNS;

* IPUHLIUIIBI ¥ CIIOCOOBI pa3pabOTKU NPUIIOKEHUH ¢ BUPTYalIbHOM U IOTIOJIHEHHOMH
PeaTbHOCTHIO;

* OCHOBHOM (DyHKIIMOHAJ MPOI'PaMMHBIX CPe UI pa3pabOoTKU NPUIIOKEHUH ¢ BUPTyalbHON U
JIOTIOJTHEHHOM peabHOCThIO;

* 0COOEHHOCTHU pa3paboTKH rpaduuecKux HHTEpecoB.
yMeThb:

* HACTpauBaTh U 3aIyCKaTh LIUIEM BUPTYAIbHOH peaqbHOCTH;

* YCTAQHABIIMBATh M TECTUPOBATh MPUIIOKEHUS BUPTYAIbHOM pealbHOCTH;

* CAaMOCTOSITEIBHO COOMPATh OYKU BUPTYAIbHOM peaqbHOCTH;

* (hopMyIHpOBaTh 33a4y HA MPOSKTUPOBAHNE UCXOSI U3 BBISIBJICHHOW MPOOIEMBbI;

* YMETh MOJIb30BAThCS PA3IMUYHBIMU METO/IaMU F'eHEepaluy UAeH;



* BBIIIOJIHATH IIPUMUTUBHBIE OIIEPALIMU B IIPOTPaMMax Il TPEXMEPHOIO MOAEIMPOBAHMS;

* BBIIIOJIHATH IPUMUTUBHBIE ONIEPALIMU B IPOIPAMMHBIX Cpefax Jjsl pa3padOTKH NPUII0KEHHUH C
BUPTYAJIbHOW U JOTIOJIHEHHOH PEajIbHOCTBIO;

* KOMIIIJIMPOBATH MPHJIOKEHHE JIJIs1 MOOUIIBHBIX YCTPONCTB MIIHM MEPCOHATBHBIX KOMIIBIOTEPOB U
pa3Melarh ero s CKauuBaHUs 10JIb30BATEISIMU;

* pa3pabateiBaTh rpaduueckuii uatepdeiic (UX/UI);

* pazpabaThIBaTh Bce HEOOXOMMBIE TpapHUECKUe U BUICOMATEPUAIIBI IS TPE3CHTAIMH TIPOCKTa;
* IPEJCTABIATH CBOU MTPOEKT.

BJIA/IETh:

* OCHOBHOM TEPMUHOJIOTHEN B 00JIACTH TEXHOJIOTMI BUPTYalIbHON U JIONIOJHEHHON PeaIbHOCTH;
* 0a30BBIMH HaBbIKAMH TPEXMEPHOTO MOJEITHUPOBAHUS;

* 0a30BBIMM HaBbIKaMU pa3pabOTKH MPHUIIOKEHUIN C BUPTYaIbHOM U JONOJHEHHON PEeaIbHOCTHIO;
* 3HaHUSAMU 10 NPUHIUIAM paboThl U OCOOEHHOCTSIM YCTPOMCTB BUPTYalIbHOW U JOTIOJHEHHOMN
peanbHOCTH.

®opmMbl NOABEICHNS UTOTOB peain3anuu 001meodpa3oBaTe/JbHOM MPOrPaMMbl
[TonBenenne UTOroB peanusyeTcs B paMKax 3alluThl pe3yabpTaToB BeinoaHeHus Kelica 1 n Keiica

2.

®DopMBbI 1EMOHCTPALIUH Pe3yJIbTATOB 00yUYCHUSA
[IpencraBienue pe3ynbTaToB 00pa30BaTENbHON AESITENBHOCTH MPOMAET B dopMe MyOnHyuHOM
Mpe3eHTallK PelIeHUH KeCOB KOMaHJaMH U MOCJIEAYIOUIUX OTBETOB BHICTYIAIOLIUX Ha BOIIPOCHI
HACTaBHUKA U APYrUX KOMaH/I.

@®opMbl TUATHOCTHKH Pe3yJIbTATOB 00y4YeHM sl
becena, rectupoBanue, omnpoc.

Cojaep:kaHue mporpamMmsl Kypca

[IporpamMmMa mpeamnosiaraeT MOCTENIEHHOE paclIMpeHHe 3HAHWM W MX YIIIyOJieHHe, a Takke
npuoOpeTeHne yMEHUH B O0O0JIACTH TMPOEKTHUPOBAHUS, KOHCTPYUPOBAHUS U H3TOTOBIICHUS
TBOPUYECKOTO MPOIYKTA.

B ocHoBe 00pa3zoBaTenbHOTO Tporecca JexkHUT npoekTHbid moa- VRVAR- xox. OcHoBHast
dbopmMa nojaun TEOPUH — MHTEPAKTHUBHBIC JICKIIMU U MOLIArOBBIE MACTEP-KJIACCHI B TPyMMax 10
10-15 uenosek. [IpakTuueckue 3aaHusi IUIAHUPYETCS BBITIOJIHATH KaK HHIUBUAYAIBHO U B IIapax,
Tak U B MaJbIX Tpynmnax. 3aHsATHs NPOBOJATCS B BHUAE Oecell, CEMHHAPOB, JIEKLMN: IS
HArJITHOCTU MMOJAaBaeMOI0 MaTepHualia UCHOJIb3YeTCsl PAa3IMYHbIA MYIbTUMEIUINHBIA MaTepHral
— MPE3eHTAIUH, BUJICOPOIUKU, TPUIOKEHUS TIP.

TemMaTH4eckoe MJIAHUPOBAHUE

Ne | Paszens mporpaMMe! yue6HOTO Kypca | Yacsl
Keiic 1. IIpoexkTnpyem naeanbnoe VR-ycerpoiicTBo
1 3HakoMmcTBO. TexHuka 6e30nacHOCTH. BBoiHOE 3aHsATHE 2

(«Co3naBail MUpPBDY
BBenenue B TEXHOJIOTHM BUPTYAJIbHOH M I0NOJIHEHHOH pPeaibHOCTH

2 3HAaKOMCTBO ¢ VR-TEXHOJIOTHSAMHU HA MHTEPAKTUBHOM BBOJIHOM 1
JIEKIH
3 TecTtupoBaHue yCTpOMCTBa, yCTAHOBKA IIPUIIOKEHUH, aHAJIA3 1

IIPUHIIHUIIOB pa60TBI, BBIABJICHUC KJIFOYCBBIX XAPAKTCPHUCTUK




4-5 BrisiBnenue npuHIUNOB paboThI IJIEMA BUPTYaJIbHON pealbHOCTH, 2
MIOWCK, aHATIU3 U CTPYKTYpUpOoBaHue uHpopMarmu o 1pyrux VR-
YCTPOMCTBAX

6-7 Br16op marepuana u KOHCTPYKIIMH JIIsl COOCTBEHHOW TapHUTYPHI, 2
MOJITOTOBKA K COOPKE yCTPOKCTBA

8-9 CO6opka coOCTBEHHOH TapHUTYPHI, BBIpE3aHne HEOOX0AMMBIX 2
JeTaJIeH

10-11 | Coopka cOOCTBEHHOI rapHUTYPHI, BEIpE3aHUEe HEOOXOIMMBIX 2
JIeTaje, TM3aiH yCTPOMCTBA
12-13 | TectupoBaHue 1 10pabOTKa MPOTOTHUIIA 2

14 Pabora ¢ kapToii OJIB30BaTENBCKOIO OMBITA: BBISIBIEHUE TIPOOIIEM, 1
C KOTOPBIMU MOKHO CTOJIKHYTBCS IIPU UCIOJIb30BaHUU VR.

DOKYCHPOBKA HA OJTHOW U3 HUX

15 AHanu3 1 OlIEHKA CYIIECTBYIONIUX PEIICHUHN MTPOOIEMBI. 1
WHudorpaduka no peneHusm

16-17 | I'enepanwms uaeu ams pemeHus 3Tux mpoodiem. Onucanue 2
HECKOJBKUX HJIEH, IKCIPECC-3CKNU3bl. MUHU-TIpE3EHTALNHN UACH U
BBIOOP JIYYIIUX B IPOPabOTKy

18-19 | U3yuyeHue MOHATHUS «IIEPCIEKTUBAY, OKPY)KHOCTHU B IIEPCIIEKTUBE, 2
IITPUXOBKH, CBETOTEHH, NAJAIONIEN TEHH

20-21 | M3ydeHne CBETOTCHM M IMaJIAOIIEH TEHU Ha mpuMepe Guryp. 2
[TocTpoenue ObIcTpOro 3cKu3a GpUrypsl B EPCIEKTUBE, ITepeiada
00BEMa Cc MOMOIIBI0 KapaHaama. TexHuKa pucoBaHUsl MapKepaMu

22-27 | OcBoenue HaBbIKOB paboThl B [1O mist péxMepHOro 6
npoektupoBanus (Ha Beioop — Rhinoceros 3D, Autodesk Fusion
360)

28-31 | 3D-mMozmenupoBaHue pa3pabaTbIBAEMOT0 YCTPONCTBA 4

32-33 | ®oropeanuctuyHas Buszyanuzauus 3D-monenu. Penaep (KeyShot, 2
Autodesk Vred)

34-35 | IloaroroBka rpaduyecKkux MaTepUasIoB JUIsl MPE3EHTAUHU POEKTa 2
(doTo, Buneo, nadorpadpuka). OCBOCHHE HABBIKOB BEPCTKH
MIpe3eHTAINH

36 [IpencraBieHue NpoeKTOB Mepea APYruMu 00yJaroIUMUCS. 1

[1yOnuyHas npe3eHTalus 1 3ainuTa IPOeKTOB
Hroro3alrog 36
Keiic 2. PazpadarsiBaeM VR/AR-nipui1oxxeHus
1 BBojHas uHTepaKkTUBHAS JIEKIUS IO TEXHOJIOTHSIM TOTIOTHEHHON 1 1
CMEIIAaHHOM peabHOCTH
2 TectupoBanue cyniecTByromux AR-IIpuiokeHuid, onpeaeneHue 1
MPUHIMIIOB PabOTHl TEXHOJIOTUN

3-4 BrrsiBiieHue npoGieMHON CUTyalluu, B KOTOPOI MOMOTJIO Obl 2
VR/ARnpusnosxeHue, UCIoJb3ysl METO/Ibl TU3aiH-MBIIUICHUS

5-6 AHanu3 U OlLleHKa CYIECTBYIONIMX pEIIeHUI MPOOIeMBl. 2
I'enepanust coOCTBEHHBIX Haei. PazpaboTka crieHapHst PUIIOKEHHS

7-8 PazpaboTka cuieHapus IPUIIOKEHUS: MEXaHUKA B3aUMOJICHCTBHS, 2
(GyHKIMOHAJ, TPUMEPHBII BUJ HHTepdelica

9-10 | Munu-nIpe3eHTalul UJeH U UX TopaboTKa Mo 0OpaTHOM CBSI3U 2

11-12 | IlocnenoBaTesbHOE N3yYEHHE BO3ZMOXKHOCTEH cpeibl pa3paboTKH 2
VR/AR-nipunoxenmii
13-20 | Pa3pabotka VR/AR-mipuiiokeHHst B COOTBETCTBUU CO CIIEHAPHEM 8




21-22 | Coop oOpaTHO¥ CBSI3U OT MOTCHIIMATIBHBIX MOJIH30BaTEINEH 2
TIPUJIOKEHHSI

23-24 | lopaboTKa MpUIIOKEHUS, YIUTHIBAsi OOPATHYIO CBSI3b IMOJIH30BATEIS 2

25-26 | BoisBienue kiouyeBbIX TpeOoBaHui k pazpadborke GUI — 2
rpadudeckux HHTEPPEHCOB MPUIOKECHUIN

27-28 | Pa3zpaboTka nnTepdeiica mpuioKeHUs — JAU3aiiHa U CTPYKTYPBI 2

29-33 | [ToxroroBka rpau4ecKux MaTepUAIIOB JUISI IPE3CHTAIH ITPOEKTa 5
(doro, Buneo, uadorpaduka). OCBOCHHE HABBIKOB BEPCTKH
Pe3eHTALUH

34-36 | IlpencraBiieHre MPOCKTOB MIEpe] APYTUMHU OO0YIAFOIIIIMHICS. 3
[TyGnmuyHast Mpe3eHTAIUS U 3aIUTa TIPOCKTOB

Hroro gacos 3a 2 oz 36

Coaep:kaHue TeM NporpamMm

Keiic 1. IIpoextupyem ugeanbHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 u) oOydwarommuecs HCCIEAYIOT CYIIECTBYIONIHE MOICIH
YCTPOMCTB BUPTYaJIbHOW PEATbHOCTH, BBISBIISIOT KIFOUCBBIC MAapaMeTPhl, a 3aTE€M BBITOJHSIOT
MIPOEKTHYIO 3a7jauy — KOHCTPYUPYIOT coOcTBEeHHOE VR-ycTpoiicTBO.

OO6yuaromuecs wucciaeaytor VR-xkoHTposeppl W 0000IIal0OT BO3MOXKHBIE TMPUHIIUATIBI
VIpaBIICHUS CHCTEMaMU BUPTYAITbHOU pealbHOCTH. CpaBHUBAIOT PA3IMYHbIC THUIIBI YIIPABICHUS
W JICJAf0T BBIBOJIBI O TOM, YTO HEOOXOJAMMO JIIsl «0OOMaHay MO3ra M TIOTPYKEHHUS B IPYrOl MHP.
OO6yuaromuecss CMOTyT coOpaTh COOCTBEHHYIO MOAENIb VR-TapHUTYpHI: CHPOEKTHUPOBATH,
CMOJIEIMpPOBaTh, BbIpe3aTh/pacriedatarb Ha 3D-mpuHTepe HYXKHBIE JJIEMEHTHI, a 3aTeM
MPOTECTUPOBATH CAMOCTOSTENFHO pa3paboTaHHOE YCTPONCTBO.

Keiic 2. PazpadaTrbiBaem VR/AR-npusio:kenust

[Tocne GopmupoBaHUS OCHOBHBIX MOHSATHI BUPTYaJbHON PEaIbHOCTH, MOJyYE€HUS HABBIKOB
pabotel ¢ VR-o6opymoBanmem B mepBoMm keice (34 u), oOydaromuecs TNEepexomar K
PacCMOTPEHUIO MOHSTUN JOMOJHEHHON M CMEIIaHHOW PeallbHOCTH, Pa30HpaloT WX OCHOBHbBIC
omuus OoT BUpTyalbHOW. Co3maroT coOctBeHHOe AR-mpunoxenue (augmented reality —
JIOTIOJTHEHHAs PeajbHOCTh), OTpabaThiBasi HABBIKM PabOThl ¢ HEOOXOJMMBIM B JajbHeiIieM
MIPOrpaMMHBIM 00eclieueHUEM, HaBbIKH JU3aiH-TIPOCKTUPOBAHUS U IU3aiH-aHATUTHUKH.

OOyuaromuecss HayyaTcsi pa®oTaThb C KPYNHEWIIMMHU PEMO3UTOPHUSIMH  OeCIUIaTHBIX
TpEXMEPHBIX MOJeNiel, CMOTYT MUHUMAJILHO aJanTUPOBATh MOJETH, UMEIOLIUECS B CBOOOTHOM
JOCTyIIe, MOJ CBOM HYXIbl. HaunHaeTcsi 3HaKOMCTBO CO CTPYKTYpOW HHTepdeiica mporpaMmsl
s 3D-monenupoBanus (1Mo ycMoTpeHHio HacTaBHuka — 30S Max, Blender 3D, Maya),
OCHOBHBIMH KOMaHJaMU. BBOAATCS MOHATHS «TIOJUTOHAIBHOCTBY U «TEKCTYpay.

Kanposble ycioBusi peaju3anuu nporpamMmbl

TpeGoBanusi K KAAPOBBIM pecypcam:

* YKOMIUIEKTOBAHHOCTh 00pa30BaTEIbHOTO YUPEXKICHHUS MEeIarorHyecKuMHM, pyKOBOJSAIIMMU U
MHBIMU paOOTHUKAMU;

* YpOBEHb KBATM(HUKAIMM MEAArOTMYECKHX, PYKOBOJSIIMX W HHBIX PaOOTHHKOB
00pa30BaTENILHOIO YUPEXKICHHS;

* HEMPEPHIBHOCTH MPO(PECCHOHATBHOTO Pa3BUTHS MEAATOTHYECKUX U PYKOBOIAIINUX PaOOTHUKOB
00pa30BaTENILHOTO YUPEXKICHUS, PEATU3YIOIIEro OCHOBHYIO 00pa30BaTeNbHYIO IPOrpamMmy.
KomnereHnuu mneaaroruyeckoro pabOTHHKA, PEaTM3yIOLIEr0 OCHOBHYIO 0O0pa3oBaTelbHYIO
porpammy:

* obecrieunBaTh YCIOBUS Ul YCIEUIHOW JESTENbHOCTH, MO3UTUBHOM MOTHMBALIMU, a TaKkKe
CaMOMOTHBHPOBAHM 00yJaroImuxcs;



* OCYILECTBJIATh CAMOCTOSITETILHBIN MOWCK M aHAIW3 WHPOPMALKUU C TIOMOIIBI0 COBPEMEHHBIX
MH(POPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

* BJIaJICHUE UHCTPYMEHTAMHU POCKTHOH JIESTEIHLHOCTH;

* yMEHHE OPraHM30BBIBATE M CONPOBOXKIATH Y4EOHO-HCCIEIOBATEIbCKYI0O M MPOCKTHYIO
JEeATeIbHOCTh 00yUYaIOMINXCS;

* YMEHHUE HHTEPIPETUPOBATH PE3YAbTATHI TOCTHKEHUH 00YyJaOLINXCS;

* 0a30BBIC HABBIKK PabOTHI B IMporpaMMax Juis TpéxMepHoro MoaenupoBanus (3ds Max, Blender
3D, Maya u ap.);

* 0a30BbIC HABBIKKM PabOTHI B MPOrPAaMMHBIX CPEAax Mo pa3padoTKe MPUIIOKEHUHN C BUPTYyaIbHON
u pononHeHHoH peanbHOCTHIO (Unity3D, Unreal Engine u ap.).

MaTepI/laJ'leO-TeXHI/I‘{eCKHe Ydi1oBUs peain3allui NMporpaMmmabl

AnnapaTHoe ¥ TEXHUYECKOE 00ecreueHue:

* Pabouee mecTo oOyyaromierocs:

HOYTOYK: MPOM3BOAUTEILHOCTE mporieccopa (mo Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ne menee 2000 equauI; 00HEM OTIEPATHBHON NTaMATH: HE MEHEE
4 T6; o6bém nHakonutens SSD/eMMC: ne menee 128 I'6G (Maum COOTBETCTBYIOUIUH IO
XapaKTePUCTHKAM TIEPCOHATBHBIN KOMITHIOTEpP C MOHUTOPOM, KIIABUATYpPOH W KOJIOHKAMH);
MBIIIIb.

» Pabouee mecTo HaCTaBHUKA:

HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — awnasnoruunas wiu 0ojiee HOBas
mozens, rpapuueckuit mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHajlorTM4yHasT wid OoJjiee HOBas MOJenb, 00BEM omepaTMBHOW mamsTh: He MeHee 4 [0,
BuaeoBbixoq HDMI 1.4, DisplayPort 1.2 unmu 6osee HoBast Moieb (UM COOTBETCTBYIOIIHI TI0
XapaKTePUCTHKAM MEPCOHAIBHBINA KOMITBIOTEP C MOHUTOPOM, KJIaBHATYypPOU U KOJIOHKAMH);
nuieM BupTyanbHo# peanbHoctd HTC Vive mnu Vive Pro Full Kit — 1 miT.;

JMYHBIC MOOMIIbHBIC YCTPOWMCTBA O0YJAIONINXCS W/MITM HACTABHHUKA C ONEPAIMOHHONW CHCTEMOU
Android;

MPE3CHTAIlMIOHHOE O0OpYJIOBaHUE C BO3MOXKHOCTBHIO TOJKIIOUCHHSI K KoMmbloTepy — 1
KOMIUICKT; (IMIYapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHash JO0CKa, COOTBETCTBYIOUIMA HaOOp
MUCHbMEHHBIX MIPUHATIECKHOCTEH — 1 1IT.;

ennHas cetb Wi-Fi..

IIporpamMHoe odecnieueHune:
* 0(pEICHOE MTPOTPAMMHOE 00ECIICUCHHE;
* IporpamMmmMHoe obecrieuenue s TpéxmepHoro moaenupoBanus (Autodesk Fusion 360; Autodesk
3ds Max/Blender 3D/Maya); VR\AR
* TporpaMMHas cpeia s pa3pabOTKH TPWIOKEHUH C BUPTYaJbHOW M JIOTIOJHEHHOU
peanbHOCThIO (Unity 3D/Unreal Engine);
* rpaduueckuil peakTop Ha BEIOOp HACTaBHUKA.

Pacxoanbie MmaTepuaJbl:
» Oymara A4 a5 pucoBaHuUs M pacriedaTku — MUHUMYM | ymakoBka 200 JUCTOB;
» Oymara A3 1151 puCOBaHUsI — MHHUMYM 110 3 JIMCTa Ha OJTHOTO 00 y4aromerocs;
* Ha0OP MPOCTHIX KapaHIALIeH — M0 KOJIMYECTBY 00yJaIOLINXCS;
* Ha0bOp YEPHBIX MIAPHUKOBBIX PYUEK — MO KOJIUYECTBY 00YUaIOIMIUXCS;
* xievi [IBA — 2 mir.;
* KJIeif-KapaH1all — MO KOJUYeCTBY 00yJaromuxcs;
* CKOTY IPO3PavyHbIil/MaTOBBI — 2 IIT.;
* CKOTY JIBYCTOPOHHUN — 2 IIT.;



» kapton/rodppokapron mius MakerupoBanus — 1200*800 mMm, Mo ogHOMY JHCTY Ha ABYX
00yJaromuxcs; * HO)K MaKeTHBIH — 10 KOJIMYECTBY 00YUYaIOIINXCS;

* JIC3BHA JUIS HOXKA CMCHHBIE 18 MM — 2 1T,

* HOJKHHIIBI — I10 KOJIMYECTBY 00YUaIOIINXCS;

* KOBPHK JUIS PE3KU KapTOHA — T10 KOJIMYECTBY O0YUAIOIIUXCS;

* TUH3bI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY OOyUaroninuxcs;

* nononauTenbHO — PLA-tnactuk 1,75 REC HeCKoIbKUX IIBETOB.

Hepeqeﬂb, PEKOMEHAYEMbBIX HCTOYHUKOB:

1. Anpuan [loneccu. Kak crates au3aitHepoMm, HE TIpoJaB Iymry apsiBoiy / Ilutep.

2. Kanna JIunrka, Tum Orwisu. Jlymaii kak au3aiiaep. Jlu3aitH-MbIIUICHAE U MEHEIKEPOB /
Mann, UBanos u ®epbep.

3. Maiikn {xanna. Coxru cBo€ noprdonno! To, yuemy He y4ar B Tu3alHEPCKUX HIKOJIAX /
[Tutep.

4. ®un Knueep. Uemy Bac He HayuaT B Au3aiiH-1kose / Punon Kiaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills) /
Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.
7. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) / Paperback,
2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 2009.

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

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

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

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

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

19. https://geektimes.ru. P+pé+eaca+ VR\AR/

20.http://www.virtualreality24.ru/.

21. https://hi-news.ru/tag/virtualnaya-realnost.
22.https://hi-news.ru/tag/dopolnennaya-realnost.

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

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

25.VRBE.ru.

26.http://www.vrability.ru/.

27. https://hightech.fm/.

28.http://www.vrfavs.com/.

29.http://designet.ru/.

30.https://www.behance.net/.

31. http://www.notcot.org/.

32.http://mocoloco.com/.

33.https://www.youtube.com/channel/ UCOzx6PAOtgemJI1lYpd _1FTA.
34.https://vimeo.com/idsketching.

35.https://ru.pinterest.com/search/pins/?q=design%20
sketching&rs=typed&term_meta[]=design%7Ctyped&term_ meta[]=sketching%7Ctyped.



http://holographica.space/
http://bevirtual.ru/
https://vrgeek.ru/
https://habrahabr.ru/hub/virtualization/
https://hi-news.ru/tag/virtualnaya-realnost
https://hightech.fm/
http://www.notcot.org/

36.https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.
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