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IHosicHuTeALHAA 3aNIUCKA

HopmatusHo-nipaBoBoe oOecrnieueHue peanuzanuu IPOrPaMMBI
OCYIIECTBISIETCS HA OCHOBE CIEAYIONUINX HOPMAaTUBHBIX JOKYMEHTOB:
. 3akon Poccuiickoit ®enepanuu  "OO6 oOpasoBanuu B Poccuiickoit
Oenepanun’
. ®enepalibHbIl TOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO

obmero oopazopanus (I[Ipukaz MunucrepcrBa npocpenieHus PO or 31 mas 2021 r
Ne 287 “O06 ytBepxkaeHuu GeaepabHOr0 rocyJapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJIapTa OCHOBHOTO OOIIIero 0Opa3oBaHus .

. Canutapnsie npaBwia u HopMmbl CaunlluH 1.2.3685-21 «l'uruennueckue
HOPMAaTHUBBI U TpeOOBaHUA K 00ecredeHnio 0e30MacHOCTH U (W) 0e3BpeIHOCTH
JUIsl 4esioBeKa (aKTOpPOB Cpellbl OOWMTaHUA», YTBEPKICHHBIE MOCTAHOBJICHUEM
['1aBHOTO rocynapcTBEHHOIro caHuTapHoro Bpada Poccuiickoit @enepauun ot 28
saaBaps 2021 r. Ne 28

. Canutapnsie npasuia CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHOIOTHYECKHE
TpeOOBaHMS K OpraHU3alMsIM BOCIUTAHUSA U OOy4YEHUs, OTAbIXa U 03/I0POBICHUS
JeTel M MOJIOACKW»,  YTBEPKICHHBbIE  IOCTAHOBJIEHHWEM | JaBHOTO
roCyJ1IapCTBEHHOTO caHuTapHOTo Bpada Poccuiickoii ®deneparuu ot 28 ceHTAOps
2020 r. Ne 289 (nanee - CaHUTapHO-IIUEMHUOJIOTHUECKUE TPeOOBaHU).

AKTyalbHOCTB: BUpPTyajbHasi M JOMOJHEHHAash pPeaJbHOCTH — OCOObIe
TEXHOJIOTUYECKUE HAINPABIICHUS, TECHO CBSI3aHHBIE C JIPYTHUMHU. JTU TEXHOJOTHH
BKJIIOYEHBI B CIIMCOK KIIFOUEBBIX M OKAa3bIBalOT CYIIECTBEHHOE BIIMAHHUE Ha
pa3BUTHE PHIHKOB. [IpakTHUeCKH JUIsl KaXK0i NepCIeKTUBHON MO3MLMU OyaylIero
KpailHe moJe3Hbl OyayT 3HaHusi u3 obOmactu 3D-moaenupoBaHHs, OCHOB
POrpaMMHUPOBAHMS], KOMIIBIOTEPHOT'O 3pEHUS U T. II.

B Xxoae mnpakTHYeCKMX 3aHATH 10 MporpaMme BBOJHOIO MOJYJIS
oOydJaromyecs: TMO3HAKOMSTCS C BUPTYaJlbHOM, JOMOJHEHHOM U CMENIaHHOM
pPEAIbHOCTSIMHM, TOWMYT HUX OCOOEHHOCTM M BO3MO>KHOCTH, BBISBSAT BO3MOYKHBIE
CHoCcOObI MPUMEHEHHUS, a TaK)Ke ONpeNesIT Haubosee MHTEpEeCHbIe HalpaBICHUS
JUIsL  alibHedmero yrayOneHusi, NapajuleibHO pa3BUBas HaBbIKA JU3aliH-
MBIIUICHUS, JU3aiH-aHAIN3a U CIIOCOOHOCTh CO3/1aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHeprusi METOIOB M TEXHOJIOTHH, MCHOJIb3YEMbIX B HANpaBICHUH AACT
oOyyJaroniemMycsi yHUKaJbHbIE METaNpeAMETHbIE KOMIIETEHLIUU, KOTOpbIE OYyIyT
NoJIe3HbI B c(epe MPOEKTUPOBAHMS, MOJEIUPOBAHUS OOBEKTOB U IPOIIECCOB,
pa3pabOTKK MPUIIOKEHUHA U JIP.

[Iporpamma fgaét HeOOXOAWMBICE KOMMETEHIIMW IS JaJbHEHIIero
yIIIyOJIEHHOTO OCBOCHHMS JTM3aMHEPCKUX HABBIKOB U METOAMK MPOEKTHUPOBAHUS.
OCHOBHBIMM  HAIPABJICHUSIMU B HM3YYEHUU TEXHOJOTMH BUPTYaJbHOU U
JIOTIOJTHEHHOM peanbHOCTH, C KOTOPHIMH MMO3HAKOMSTCS OOydaroluecs: B paMKax



MOJYJISl, CTAHYT HayalbHbIe 3HAHHUS O pa3pabOTKe MPUIIOKEHUN ISl pa3IMYHBIX
YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO  3peHHs, Oa3oBble moHsATUS 3D-
MozenupoBaHus. Yepe3 3HAKOMCTBO C TEXHOJOTHMAMH CO3/IaHHUS COOCTBEHHBIX
YCTPOMCTB M pa3pabOTKU MPUIOKEHUH OyayT pa3BUBATHCS HCCIEI0BATEIbCKUE,
WHXCHEPHBIC U TPOECKTHBIC KOMITIETCHIIUH.

OcBoeHuEe STUX TEXHOJOTUH TMOJpa3yMeBaeT IMOJydeHUE psaa 0a30BBIX
KOMIIETCHIIUM, BJIaJICHUE KOTOPBIMHU KPUTHUYECKHM HEOOXOAMMO  JH0O0OMY
CHEIUAINCTY HAa KOHKYpEeHTHOM phiHKE Tpyaa B STEAM-tipodeccusix.

[{ems mporpammer: popmupoBanue yHUKaIbHBIX Hard- u Soft-kommeTeniuit
no pabote ¢ VR/AR-TexHONMOTMAMH Yepe3 UCTIONIb30BAHUE KEMC-TEXHOIOTHIA.

3aiayu nporpamMmsl:

OOGyuarornue:

. 0o0BACHUTH  0a30Bble  TOHATHUS  cepbl  pa3pabOTKU  MPHUIIOKEHUN
BUPTYaJIbHON U JOTIOJHEHHOHN PEaJbHOCTHU: KIIIOUEBbIE OCOOCHHOCTH TEXHOJIOTUH
U UX pa3inyus MEeXIy coOoi, maHopamMHOe (OTO U BHUAEO, TPEKUHI PEasIbHBIX
00BEKTOB, HHTEP(ENC, TOJUTOHAIBHOE MOJIETUPOBAHMUE;

. chopMUPOBATh  HABBIKM  BBIMOJHEHUS  TEXHOJOTMYECKOH  IIETIOYKH
pa3pabOTKN TPWIOKEHUN IS MOOWUJIBHBIX YCTPOWCTB W/WMIM NEPCOHAIBHBIX
KOMIIBIOTEPOB € UCTOJIb30BAHUEM CIIELUATIBHBIX IPOTPAMMHBIX CpEZ;

. chopMupoBaTh 0a30BbIe HAaBBIKM PabOTHl B MpOrpaMMax JUisl pa3pabOTKH
IPUIIOKEHUH C BUPTYaJIbHOM U JIOMOJIHEHHOM PEaIbHOCTBIO;

. chopmupoBaTh 6a30BbIE HABBIKU PAaOOTHI B MpOTpaMMax sl TPEXMEPHOTO
MOICITUPOBAHMUS;
. HAy4YWTh  HWCIOJB30BaTh W  aJalTUPOBaTh  TPEXMEPHBIE  MOEIH,

HaXOJAILIMECS B OTKPBITOM JOCTYIE, IJIs 3a/1a4 Keca;
. chopmupoBaTh 0a30Bble HABBIKM PaOOTHI B MporpaMmax ajis pa3padoTKu
rpaduueckux UHTEPHENCOB;

. IPUBUTHh HABBIKW MPOEKTHOHN NEATENbHOCTH, B TOM YHCJIE HCIOJIb30BaHHUE
MHCTPYMEHTOB IJIAHUPOBAHMUSL.

PazBuBarommue:
. Ha TPOTSDKEHMHM Bcex  3aHATUH  ¢opmupoBath  4K-kommneTeHInu
(KpUTHYECKOE MBINIICHUE, KPEaTUBHOE MBIIIIJICHHE, KOMMYHHKAITHS, KOOTIEpaIlus);
. CIIO0COOCTBOBAThH PACHIMPEHHUIO CIIOBAPHOTO 3araca;
. CHOCOOCTBOBATh PA3BUTHUIO MAaMSTH, BHUMaHHUs, TEXHUUYECKOTO MBIIUICHUS,
1300peTaTeIbHOCTH,
. CIOCOOCTBOBATH PA3BUTHUIO AJITOPUTMUUECKOTO MBIIIJICHHS;
. CIocoOCTBOBATh (POPMHUPOBAHUIO UHTEPECA K TEXHUYECKUM 3HAHUSIM;
. CIoCcOOCTBOBAaTh (POPMUPOBAHUIO YMEHHSI MPAKTUYECKOTO MPUMEHEHUS

MOJIYYCHHBIX 3HAHUM;



. chopMupoBaTh yMeHHE (POpMyIUpOBaATh, ApTyYMEHTHPOBATh U OTCTAMBATh
CBO€ MHCHHUE;

. chopMHUpPOBaTh YMEHUE BBICTYNATh MyOJIMYHO C JOKJIaaMU, TPE3CHTAIIUSIMHA
U T. L.

BocnuTtarensHeie:
. BOCTIMTHIBATh aKKypaTHOCTb M AWCIHUILIMHUPOBAHHOCTH TPHU BBITIOJTHECHUH
paboTHI;
. Croco0CTBOBaTh (POPMUPOBAHUIO TIOJIOKUTEIBHON MOTHBAIIUN K TPYIOBOU
NEeSATEeTLHOCTH;
. CIoco0CTBOBATH (POPMUPOBAHUIO OMBITA COBMECTHOTO M WHIAMBHUIYAJTHHOTO
TBOPYECTBA MPH BHITIOJIHEHUHA KOMAHTHBIX 3a/IaHHH;
. BOCIIUTHIBAThH TPYAOJI00HE, YBAXKEHUE K TPYILY;
. (dbopMHpPOBATH YYBCTBO KOJIJIEKTUBH3MA U B3aMMOTIOMOIIIH;
. BOCIIUTHIBATh YYBCTBO MMAaTPUOTU3MA, T'PAKIaHCTBEHHOCTH, TOPJIOCTH 3a

JIOCTUXKEHUS oTeuecTBeHHOU M T-oTpaciu.
[IporHo3upyemsbie pe3yibTaThl U CIIOCOOBI UX MPOBEPKHU
JIMYHOCTHBIE PE3YIIBTATHI:

. KpUTUYECKOE OTHOLIEHWEe K uHpopMaluu W U30UpaTENbHOCTh €€
BOCITPUSATHS;

. OCMBICJIEHUE MOTUBOB CBOMX JE€HCTBUM TP BBINIOJHEHUN 33/1aHUN;

. pa3BUTHE JHOOO3HATEIBHOCTH, COOOPA3UTEIBHOCTH TMPU  BBINOJIHEHUU

Pa3HOOOPa3HBIX 3aJIaHUK TPOOJIEMHOI0 U IBPUCTHICCKOTO XapaKTepa,
. pa3BUTHUE BHUMATEIIbHOCTH, HACTOMYMBOCTH, LEJICYCTPEMIEHHOCTH, YMEHUS
MPEO0JIEBATH TPYAHOCTH;
. pa3BUTHE  CAMOCTOSTEIBHOCTH  CYXKJICHUM, HE3aBUCUMOCTH W  HE
CTaHIAPTHOCTHU MBIILJICHUS;
. OCBOCHHEC COITMAJbHBIX HOPM, TIpPaBWUJ TOBEACHUSA, pojied u Gdopm
COITMAJILHOM KU3HM B TPYIIIAX U COOOIIECTBAX;
. dbopMupoBaHe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYJHUYECTBE C IPYTUMHU 00YyUaIOIIUMHUCH.

MertanpeaMeTHbIE PE3yIbTAThI:

PerynsTuBHBbIC YHUBEpCATbHBIC YUeOHBIE ACHCTBUS:
. yMEHHE MMPUHUMATh U COXPAHATh YUEOHYIO 3a/1auy;
. YMEHUE IUIAHHPOBATh IIOCIEIOBATEIBbHOCTh IIArOB  AJITOPUTMA  JJIs
JIOCTH>KCHUS 1EJIH;
. YMEHUE CTaBUTh IIeJb (CO3MaHME TBOPYECKOM paboThl), IUIAHUPOBATH
JIOCTUKCHHUE TOM LICIIH;
. YMEHHUE OCYIIECTBIISATh UTOTOBBIM M MOIIATOBBIA KOHTPOJIb IO PE3YJbTaTY;



° CITOCOOHOCTh AICKBATHO BOCIPHWHHMMATb OLCHKY HACTaBHHKA H JPYIUX

00y4JaroImxcs;
. YMEHHE pa3iindaTh CII0CO0 U Pe3yiIbTaT ICHCTBUS,
. YMEHHE BHOCHUTh KOPPEKTHUBBI B JICWCTBHUA B Ciy4dae pacXOXICHUS

pe3yiabTaTa PEIICHHS 3a/1a4i Ha OCHOBE €€ OLICHKHU M y4&Ta XapaKTepa ClIeJIaHHbIX
OIITHOO0K;

. yMEHUE B COTPYAHUYECTBE CTABUTH HOBbIE YUEOHBIE 3a]1a4H;

. CIIOCOOHOCTh ~ MPOSIBISTH TO3HABATENBHYIO WHUIMATUBY B Yy4eOHOM
COTPYIHUYECTBE;

. yMEHHE OCBaMBaTh CIIOCOOBI peUICHHs] MPOOJIeM TBOPUYECKOTO XapakTepa B

YKU3HEHHBIX CUTYaLHSX;
. YMEHUE OLICHUBATH IMOIYYaAOIINNC TBOPYECKUNA POAYKT U COOTHOCUTH €TI0
C W3HAYaJbHBIM 3aMBICIOM, BBIINOJHATH MO HEOOXOAMMOCTH KOPPEKIHUH JTHOO
IpOAYKTa, TM00 3aMbIca.
[To3HaBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS:

. YMEHUE OCYIIECTBIATH NOWCK HHQOpMAUMKU B  WHIUBUIYAIBHBIX
MH()OPMAIIMOHHBIX  apxXWBax  oOydaromierocs, HH()POPMALMOHHOW  cpene
00pa30BaTEIbHOTO YUPEKICHUS, (eAepalbHbIX XpaHUIUIIAX WH(OPMAIMOHHBIX
00pa30BaTEIbHBIX PECYPCOB;

. YMEHHE HCIO0JIb30BATh CPEACTBAa MH(OPMALMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJIOTHHA JUIsI PELICHUS] KOMMYHHMKAaTHUBHBIX, ITO3HABATEIIBHBIX U TBOPYECKHUX

3ajzay;
. YMEHHE OPUEHTUPOBATHCS B pa3HOOOpa3uK ClIOCOOOB pellieHus 3a1ay;

. YMEHHE OCYIICCTBJIATh aHAIN3 OOBEKTOB C BBIACICHUEM CYIICCTBEHHBIX U
HECYIIECTBEHHBIX TIPU3HAKOB;

. yMEHHE TTPOBOIUTH CPABHEHUE, KIACCU(PUKAIIMIO TI0 3aJaHHBIM KPUTCPHUSIM;
. yMEHUE CTPOUTH JIOTHUECKHE pacCyKJIeHuss B (OpMe CBA3M MPOCTHIX

CyXJeHul 00 00BEKTE;

. YMEHUE YCTAHABIINBATh AHAJIIOIMH, IPUIMHHO-CIICICTBEHHBIE CBSI3H;

. YMEHUE MOJEIUPOBATh, MPEOOPa30BbIBATh OOBEKT U3 UYBCTBEHHOU (POPMBI

B MOJENb, TJI€ BbIACIECHBl CYIIECTBEHHbIE  XapPAaKTEPUCTUKH  OObEKTa

(mpocTpaHCTBEHHO-TpaduyecKas WM 3HaAKOBO-CUMBOJINYECKas );

. YMEHUE CHHTE3UPOBATh, COCTABJIATH 1EJI0€ M3 YacTeid, B TOM 4YHUCIE

CaMOCTOATEIBHO IOCTPAUBATh C BOCIIOJHEHUEM HEJOCTA FOIIMX KOMIIOHEHTOB.
KoMMyHMKaTHBHBIE YHUBEpPCAIbHbIE YUEOHbIE 1EHCTBUS:

. yMEHHE apryMEHTHUPOBAaTh CBOIO TOYKY 3PEHHMS Ha BBIOOp OCHOBAaHUU U

KpUTEPHUEB NIPU BBIJICICHUU MPU3HAKOB, CPABHEHUH U KJlacCU(UKAIUU OOBEKTOB;

. YMEHUE BBICIYIIMBATh COOECETHUKA U BECTH JIUAJIOT;



. CIOCOOHOCTH MPU3HABATh BOZMOKHOCTD CYIIECTBOBAHMSI Pa3- JTUYHBIX TOYEK
3pEHUs U NMPaBO KaKJJ0T0 UMETh CBOIO;
. yMEHHE TUTAHUPOBATh yueOHOE COTPYAHHUYECTBO C HACTABHUKOM M APYTUMU
OOy4aloIUMHUCS:  ONpENeisITh  UenAd, (QYHKIUHM  YYaCTHUKOB,  CIIOCOOBI
B3aMMOJICHCTBHS;
. YMEHUE  OCYUIECTBISTh  IIOCTAHOBKY  BONPOCOB:  HHUIMATHBHOE
COTPY/AHUYECTBO B MOKCKe U cOope nHPopMaIuy;
. yMEHHUE pa3peliath KOHQIUKTHI: BBIABICHHE, WACHTU(UKAIUS TpOOIeMBbl,
MOUCK U OIIEHKa aJIbTEPHATUBHBIX CMOCOOOB pa3pelleHrs KOH(IIUKTA, MPUHSATHE
pEIIEeHHUs ¥ eT0 peann3allus;
. YMEHHE C JOCTaTOYHOM MOJHOTON M TOYHOCTHIO BBIPAKaTh CBOU MBICIH B
COOTBETCTBHH C 33JJa4aMU U yCIOBUSIMU KOMMYHUKALIUU;
. BJIaJICHUE MOHOJIOTMUECKOHN U TUATIOIrMYEcKOl (popMaMu pedH.

[TpenmMeTHbIE pe3yIbTaThl

B pe3ynbraTe 0ocBOEHUS MporpaMMbl 00ydaromuecs J0KHbBI 3HATh!

. KJIFOYEBBIE OCOOEHHOCTH TEXHOJIOTM BUPTYaJlbHOM H JOMOJIHEHHOU
pEaNbHOCTH;

. NPUHIUIB paOOThl MNPWIOKEHUH C BHPTyaJIbHOW M JOINOJHEH- HOHN
PEabHOCTHIO;

. EepEeYeHb COBPEMEHHBIX YCTPOWCTB, HCHOJB3YEMBIX [UIsl pPabOTBl C
TEXHOJIOTUSAMHU, U UX NIPEIHA3HAYCHHUE;

. OCHOBHOM (PyHKLIMOHAJI IPOrpaMM JJisi TPEXMEPHOTO MOJEIUPOBAHMS;

. OPUHIUIBL W CHOCOOBI pa3pabOTKU NTPWIOKEHUH C BUPTYAJIbHOM H

JIOTIOJTHEHHOM pealbHOCTHIO;
. OCHOBHOU (DYHKIIMOHAJ MPOTPAMMHBIX CpeJl I pa3pabOTKU MPUIOKEHUHN C
BUPTYaJIbHOMN U JOTIOJHEHHOU PeaJbHOCTHIO;

. 0COOEHHOCTH pa3paboTKu rpaduuecknx UHTEpHEencoB. yMETh:

. HACTpaWBaTh U 3aITyCKaTh [IJIEM BUPTYaJIbHON peaJbHOCTH;

. yCTaHaBJIMBATh U TECTUPOBATH MPUIIOKEHUSI BUPTYAIbHON PEATbHOCTH;

. CaMOCTOSITENTEHO COOMPATh OYKH BUPTYAIbHOMN peaibHOCTH;

. dopMynupoBaTh 3aady Ha TPOCKTUPOBAHWE WCXOMS U3 BBISBICHHOM
poOJIeMBI;

. YMETH TI0JIb30BaThCS PA3TMYHBIMUA METOaMH I'eHEpaIluy UICH;

. BBITIOJIHSTh TMPUMUTUBHBIE OIEpallid B MporpamMMmax sl TPEXMEPHOTO
MOJICITUPOBAHMUS;

. BBITIOJIHSTh TPUMHUTHUBHBIC OMNEpalMd B TPOTPAMMHBIX Cpenax IS

pa3pabOTKu NPUIIOKEHUH C BUPTYaIbHOUM U IOMOJHEHHON peaibHOCThIO;
. KOMIIUJIUPOBATh  MPUJIOKEHUE Uil  MOOWIBHBIX  YCTPOMCTB WU
[IEPCOHAIIBLHBIX KOMIIBIOTEPOB U Pa3MEILATh €r0 ISl CKAUMBAHUSA I10JIb30BATEISAMU;



. paspabarbsiBaTh rpaduueckuit uaTepderic (UX/UI);
. pa3pabaThiBaTh BCe HEOOXOIMMBbIE Ipaduueckue U BUICOMATEPHATBI IS
MpEe3eHTAINN MTPOEKTa;

. MPEJICTABIATH CBOM MPOEKT. BIIAJIETh:

. OCHOBHOM TEPMHUHOJIOTHEH B OO0JACTH TEXHOJIOTUH BHUPTYyaJbHOH U
JIOTIOJIHEHHOW peaIbHOCTH;

. 0a30BbIMH HaBBIKAMU TPEXMEPHOTO MOJICTUPOBAHMUS;

. 0a30BbIMM  HaBBIKAMHM  Pa3pabOTKM MPWIOKEHUH C BUPTYaJIbHOU W

JIOITIOJTHEHHOM pEeaibHOCTHIO;
. 3HaHUAMU 10 TPUHIUNAM pabOTBl W OCOOEHHOCTAM  YCTPOMCTB
BUPTYAJIbHOM U JIONIOJIHEHHOW PEAIbHOCTH.

@®opMbI NOJABEICHU WTONOB peaju3anuu 00meodpa3oBaTeIbHOI
MPOrpaMMbl

IlogBeneHne HWTOroB peanus3yercss B paMKax 3alluTbl  PE3yJbTaToB
BbInosiHeHUA Keiica 1 u Kelica 2.

DopMBbI JIeMOHCTPALUH Pe3yIbTATOB 00y4YeHUs

[IpencraBienune pe3ynbTaTOB 00pa30BaTEIBLHOM JEATEIBHOCTU MPOUIET B
dopMe MmyOIMYHON MPE3EHTALUU PEIICHUH KEHCOB KOMaHAAMU U IMOCIIETYIOIINX
OTBETOB BBICTYIAIOIINX HA BOIPOCH HAa- CTABHUKA U IPYTHX KOMaH/.

@®opMbI TMATHOCTUKH Pe3yJIbTAaTOB 00y4eHH S

becena, rectupoBanue, onpoc.

Copepskanue nporpaMmmsl Kypca

[Iporpamma mpenmonaraer NOCTENEHHOE pACIIMPEHHE 3HAHUM U HX
yriiyOjeHue, a Takke NpUOOpeTeHHe YMEHHl B 00JacTH MPOCKTUPOBAHUS,
KOHCTPYMUPOBAHHUS U U3TOTOBJIEHUS TBOPYECKOTO MPOIYKTA.

B ocHoBe 00pa3oBareiabHOro IMpolecca JIEKUT HPOCKTHBIM MOAXOM.
OcHoBHast (opma MOJaYM TEOPUH — HHTEPAKTUBHBIC JIEKIIMM M IOIIAroBbIE
MacTep-KiIacchl B rpynmnax. [Ipaktrndeckue 3aaHus MIAHUPYETCS BBIMOJHITH KaK
VMHJIMBUIYAJIbHO U B Mapax, TaK U B MaJbIX IPyNIax. 3aHATUS MPOBOJATCS B BUJIC
Oecen, CEMUHApOB, JEKUM: Uil HAMJISAHOCTH IOJABAaEMOro  maTepuana
WCIIOJIB3YETCSl  Pa3/IMYHbI  MYJIBTHUMEIUWHBIM Marepuanl — [PE3EHTALNH,
BHUJICOPOJIMKH, TPUIIOKEHHUS TIP.



TemaTHuyeckoe NVIAHUPOBAHUE

Ne  |Pa3zmesnbl mporpaMMbl y4eOHOT0 Kypca Bcero yacos
/11
Keiic 1. IIpoekTupyeM naeanbHoe VR-yCcTpoiCcTBO

1 [3nakomctBOo. Texnuka Oe3omacHocTu. BBojHOE 3aHsITHE 1
(«Co3naBait MUPBD»)

2 |BBemeHWe B TEXHOJOTHMU BUPTYaJbHOW W JIOMOJHEHHOU 1
[pEaIbHOCTH

3 [BuakomctBO ¢ VR-TexHOJOrMsSIMM Ha HWHTEPAKTUBHOU 1
BBOJHOM JIEKIIUH

4 [TecTupoBaHHME YCTPOMCTBA, YCTAaHOBKA MPUIIOKEHUM, 1
AQHAJIN3 [PUHUUIOB PabOThl, BBISIBICHHE KIIOUYEBBIX
XapaKTEPUCTHK

S5 |BbIsiBIEHHE MPUHIMIIOB pabOThl IIJIeMa BHUPTYyaIbHOU 1
pPEalbHOCTH, TMOWCK, aHalu3 U  CTPYKTYpUPOBAHHE
nH(popmanuu o 1pyrux VR- ycTpoiicTBax

6 [Boibop Marepmana W KOHCTPYKIMH [Jis COOCTBEHHOM 1
FapHUTYPBI, OJATOTOBKA K COOpKE yCTpOUCTBa

7 |Cbopka COOCTBEHHOM TapHUTYPHI, BBIPE3AHUE 1
HEOOXOAMMBIX JAeTalieh

8 |Cbopka COOCTBEHHOM TapHUTYDBI, BbIpE3aHUE 1
HEO0OXOAMMBIX JeTalied, IU3aiiH yCTpOHCTBa

9  [TectupoBanue u gopaboOTKa MPOTOTUIIA 1

10 [PabGoTta ¢ kapTOil MOJIL30BATEIHCKOTO ONBITA: BBISBICHUE 1
npoOjeM, C KOTOPbIMH MOXHO CTOJKHYTbCS TIpH
rcroap30BaHnn VR. @oKycHpoBKa Ha OTHOW U3 HUX

11 |AHanu3 W OIlEHKAa CYIIECTBYIOIIMX PEUICHUN MPOOIEMBbI. 1
Nudorpaduka mno pemeHusm

12 |lenepauust uaed st pemieHust dTux mpobieM. OmnucaHue 1
HECKOJIBKUX HJIEN, DKCIIPECC-3CKU3bl. MUHHU-TIPE3ECHTALUY]
uel 1 BRIOOp JydIluX B IpopaboTKy

13 |A3ydeHne TOHATHUA  «IEPCIEKTHBA», OKPYXXHOCTH B 1
[EPCIIEKTUBE, IIITPUXOBKHU, CBETOTEHH, A0 TEHU

14 |M3yyeHue CBETOTEHM U TAJAMOIICH TEHU Ha MPUMEPE 1
¢uryp. Iloctpoenue OblcTporo 3ckuza (QUIYpsl B
MepcreKkTuBe, nepeaadya oObEMa € MOMOLIBIO KapaHJalia.
TexHHnKa pUCOBaHUS MapKepamu




15 |OcBoenue HaBbiKOB pabotrel B IO mns TpéxmepHoro
npoekTupoBanus (Ha BeIOOp — Rhinoceros 3D, Autodesk
Fusion 360)

16 [3D-monenupoBaHue pa3padaTbiBAEMOI0 YCTPOMCTBA

17 |@otopeanuctuuHas Buszyanusauus 3D-mopenn. Pennpep
(KeyShot, Autodesk Vred)

18 [[loaroroBka rpadMyecKUxX MaTEepUaIOB HJIA Mpe3CHTAIUU
npoekTa (poto, Buneo, uadorpaduka). OcBoeHHE HABBHIKOB
BEPCTKU MPE3CHTALIUN

19 [[IpeacramieHre TPOCKTOB MEPEa APYTUMH O0YIAIOIITUMUC.
[TyOnuuHas mpe3eHTalus U 3aluTa MPOESKTOB

Keiic 2. PazpabatsiBaem VR/AR-nipuiioxeHus

20 |BBojgHasi WHTEpaKTUBHAas JIEKIMS IO  TEXHOJOTHUSIM
TTOTIOJTHEHHOM U CMEIIIaHHOM pealbHOCTH

21 ([TectupoBaHHE CYyLIECTBYIOIINX AR-nipunoxeHun,
OTIpeieNICHUE MPUHITUTIIOB PAOOTHl TEXHOJIOTHH

22 |BbisiBneHue IpoOJIEMHONM CUTYaIluH, B KOTOPOI MTOMOTIJIO Obl
VR/AR-ipuioxeHne,  HCIOJB3YyS  METOAbI  JIH3aiH-
MBITILTCHUS

23 |AHanW3 U OIEHKa CYIIECTBYIOIIUX PEUICHUH MPOOIEeMBI.
['enepanus coOcTBeHHBIX wuje. Pa3zpaboTka cireHapus
[IPUITOKEHUS

24 |PazpaboTka CUEHapus MPUIIOKECHUS: MEXaHUKa
B3aNMOJICUCTBUA, (byHKLIHMOHAT, IIPUMEPHBIN BU]I
nHTEpQeiica

25 |MuHH-TIpe3eHTAMK HACH M UX J0paboTka Mo 0OpaTHOMN
CBSI3U

26 [[locnepmoBaTeabHOE HW3YUYCHHE  BO3MOXKHOCTCH  Cpelibl
pa3padotku VR/AR-npuioxeHuit

27 |[Pa3paborka VR/AR-mpuioxeHus B COOTBETCTBHU CO
CLICHapueM

28 |COop oOpaTHOM CBSI3M OT NMOTCHIMAIBHBIX ITOJIb30BaTEICH
MIPUITOKEHUS

29 |lopaGoTka mpUIIOKEHUS, YUYUThIBass OOpaTHYIO CBS3b
MOJIb30BATEIISI

30 |BeIgBicHUE KIIOYEBBIX TpeOoBaHWM K pa3padorke GUI —
rpadguueckux UHTEP(HECcoB MPUITOKEHUN

31 |Pa3paboTka uHTepdeiica NpWIOKEHUS — AU3aiiHA U




CTPYKTYPHI
32 [[loarotoBka rpauuecKuxX MaTepHaOB AJIs IMPE3CHTAIUH 1

npoekTa (poto, Buneo, uadorpadpuka). OcBoeHHE HABBHIKOB
BEPCTKH MPE3CHTAIUH

33 [[IpencraBneHune MPOEKTOB MEPE PYTUMH 00YUYaIOITUMUCS. 1
[TyOnuyHast mpe3eHTaIus U 3alluTa IPOCKTOB

Bcero yacos 34

Conepikanue TeM MPOrpaMMbl

Keic 1. [Ipoektupyem nneanbHoe VR-ycTpoucTBo

B pamkax mnepBoro keiica oOydaroliuecs HCCIEAYIOT CYIIECTBYIOIIUE
MOJIENIA YCTPONCTB BUPTYAIbHOU PEAIbHOCTH, BBISIBIISIIOT KIIFOYEBBIEC TAPAMETPHI, a
3aT€M BBINOJIHAIOT TIPOEKTHYIO 3a/ladyy KOHCTPYHpPYHOT coOcTtBeHHOe VR-
ycTpoiicTBo. OOyuarommecss ucciaeayroT VR-konTpomnepsl u  006001atoT
BO3MOXKHBIC TPUHIUIIBI YIOPABJICHUS CHUCTEMAMH BHUPTYAIbHOW pEaTbHOCTH.
CpaBHUBAIOT pa3IMYHBIC THUIIBI YIPABICHUS W JENal0T BBIBOALI O TOM, YTO
HEO00XO0IUMO ISl «0OMaHa» MO3ra U MOTPYKEHUsS B IPYTrol MHUP.

OOyuaronuecss CMOTYyT coOpaTh COOCTBEHHYIO MoOJielb VR-rapHUTYpHI:
CIPOEKTHPOBaTh, CMOJEIUPOBaTh, BbIpe3aTh/pacnedararb Ha 3D-npuHTepe
HY>KHBI€ DJIEMEHTBI, a 3aT€M MPOTECTUPOBATh CAMOCTOSTENLHO pa3pabOTaHHOE
YCTPOMCTBO.

Keiic 2. PazpabatsiBaem VR/AR-mipuiioxeHus

[Tocne QopmMupoBaHUsi OCHOBHBIX TMOHSATUH BUPTYAJIbHOH pEalbHOCTH,
MOJyYeHUs] HaBBIKOB paboThl ¢ VR-00opygoBaHueM B TEpBOM  Keiice,
oOyyaroimecs: MepexoasaT K pACCMOTPEHUIO MOHATUI JOMOJHEHHOW U CMEIIaHHOMN
peanbHOCTH, Pa30UpParOT MX OCHOBHBIE OTIWYMS OT BHUpTyaidbHOW. Co3garor
cooctBenHoe AR-npunoxxenne (augmented reality — qomomHeHHAs peaibHOCTB),
oTpabaThiBasi HaBBIKU Pa0OTHI C HEOOXOAMMBIM B JaJbHEUIIEM MPOTrPaMMHBIM
oOecrieueHneM, HaBbIKU JU3aWH-TIPOCKTUPOBAHUS U TU3aH-aHATUTHKY.

OOyuarompecs Haydarcss pa0oTaTb C KpPYHMHEHIIUMHU PENO3UTOPUSIMU
OecIIaTHBIX TPEXMEPHBIX MOJIEE, CMOTYT MUHUMAJIbHO aJalTUPOBATh MOJIEIH,
UMEIoIINECs] B CBOOOIHOM JIOCTYTIE, IO CBOM HYXAbl. HaunHaeTcss 3HAKOMCTBO CO
CTpyKTypoil untepderica nmporpammsel 111 3D-moaenupoBanus (10 yCMOTPEHHIO
HactaBHuka — 3ds Max, Blender 3D, Maya), ocHoBHbIMU KOMaHIaMu. BBozsTcs
MOHSTHS «IIOJTUTOHATIBHOCTBY U «TEKCTypay.

MartepuajJibHO-TeXHHYECKHE YCI0BUS peain3aliu NPporpaMmbl
ArmmapaTHOE U TEXHUYECKOE 00ecredeHHe:
Pabouee MecTo oOyuarorierocs:



. HOYTOYK: MMPOU3BOAUTEIILHOCTH TIporieccopa (mo tecty PassMark

. CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000 eaunmir;
00BEM omnepatuBHON mamsiTu: He MeHee 4 ['0; 00béM Hakomutens SSD/eMMC:
He MeHee 128 I'0 (uau COOTBETCTBYIOIIMM MO XapaKTEPUCTUKAM IEPCOHAIBHBIN
KOMITBIOTEP ¢ MOHUTOPOM, KJIaBUATYypOH M KOJIOHKAMM);

. MBIIIIb.

Pabouee MecTo HacTaBHUKA:

. HOyTOYK: Tiporieccop Intel Core 15-4590/AMD FX 8350 — anayornunas
uiu 6osee HoBast Mozienb, rpaduueckuit mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ampamormynas wid Oojiee HOBasT MOJENb, O0BEM
onepaTuBHON mamsaTH: He MeHee 4 ['6, BuneoBbixon HDMI 1.4, DisplayPort 1.2
win Oonee HOBas MoJenb (WIM COOTBETCTBYIOIIMKA TIO XapaKTepHUCTUKAM
MEPCOHANIbHBIN KOMIBIOTEP C MOHUTOPOM, KJIIABUATYPOI U KOJIOHKAMH );

. nuieM BuptyanbHou peanbHocTd HTC Vive unu Vive Pro Full Kit

. — 1 mr.;

. JUYHbIE MOOWIIBHBIE YCTPOMCTBA OOYYAIOIIMXCS W/WIA HAcTaBHUKA C

ornepanoHHou cuctemon Android,

. MPE3EHTAlMOHHOE O0OpYJOBaHUE C BO3MOXKHOCTBIO TIOJKIIFOUEHHS K

KOMITBIOTEPY — | KOMIUIEKT;

. (GAUnmYapT ¢ KOMIUIEKTOM JIMCTOB/MAapKEepHasl J10CKA, COOTBETCTBYIOIIMMA

HA0Op NMUCbMEHHBIX MPUHAUIEKHOCTEH — 1 1IT.;

. enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

. o¢HCHOE MTPOTpaMMHOE 00ECIICUCHHUE;

. nporpaMMHoOe obecrnieueHue it TpéxmepHoro moaenuposanus (Autodesk

Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

. nporpaMmHasi cpeia s pa3padOTKU NPHIIOKEHUH C BUPTYaJbHOU U

nononaHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

. rpauueckuil peakTop Ha BHIOOp HaCTaBHHKA.

ITepeyeHb peKOMEHAyeMbIX HCTOYHMKOB

1. Anpuan Illoneccu. Kak crate au3aiiHepom, HE TPOJIaB IyIIy AbSBOIY /
[Turep.

2. Kanna JIuarka, Tum Orunsu. ymai kak nuzaiinep. J{u- 3ailH-MbIIUICHUE

1 MeHeKepoB / Mann, BanoB u depoep.

3. Maiikn Jlxanga. Coxru cBo€ mnoprdonuo! To, yemy He ydar B
nu3aiHepckux mkonax / Iurep.

4. ®un Knusep. Yemy Bac He HayuaT B Au3aitH-mkosne / Punon Knaccuk.

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


http://www.cpubenchmark.net/)

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.

Q. 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

15.  Know About People (\Voices That Matter).

16. http://holographica.space.

17.  http://bevirtual.ru.

18. https://vrgeek.ru.

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

20. https://geektimes.ru.

21.  http://www.virtualreality24.ru/.

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

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

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

25.  http://3d-vr.rul/.

26. VRBE.ru.

27.  http://www.vrability.ru/.

28.  https://hightech.fm/.

29.  http://www.vrfavs.com/.

30. http://designet.ru/.

31. https://lwww.behance.net/.

32.  http://www.notcot.org/.
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