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HosicuuTeIbHAA 32N CKA

HopmaTuBHo-nipaBoBOE oOecrieueHue peanu3anuu POrpamMMbl
OCYUIECTBJISIETCSI HA OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

. 3akon Poccuiickoit ®enepanun  "OO6 obOpazoBanuu B Poccuiickoii
deneparun’

. denepanbHBI TOCYTapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT OCHOBHOTO
obmiero oopaszosanus (IIpukaz Munucrepcta npocsemienus PO ot 31 mas 2021 ¢
Ne 287 “O06 ytBepxkaeHuu (eaepalbHOrO0 rocyJapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa OCHOBHOT'O 00IIero oOpa3oBaHus’” .

. Canutapnbsie npaBuna u Hopmbl CanlluH 1.2.3685-21 «l'urnennueckue
HOPMATHUBBI U TPEOOBaHUSA K 00ECIEUCHHIO 0€30MacHOCTH U (WiH) O0e3BpPEIHOCTH
JUIsL 4esioBeKa (PaKTOpPOB Cpellbl OOWUTaHUA», YTBEPKICHHBIE IOCTAHOBIECHUEM
['maBHOTO rocyaapCTBEHHOro0 CaHUTapHOro Bpauda Poccuiickoit @enepanun oT 28
saaBaps 2021 1. Ne 28

. Canutapnsie npasuia CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHOIOTHYECKHE
TpeOOBaHMs K OpraHU3alUsIM BOCIIUTAHUSA M OOy4YEHUS, OT/AbIXa U 03/I0POBICHUS
JeTed W MOJOJEKW»,  YTBEPKICHHbIE  IOCTAaHOBIEHHWEM  [7aBHOrO
roCyJIapCTBEHHOTO caHUTapHOTro Bpaya Poccuiickoit @enepanuu ot 28 ceHTIOps
2020 1. No 289 (nanee - CaHUTapHO-AITUJEMUOJIOTUUECKUE TPEOOBAHUSA).

AKTyaJqbHOCTBh: BHUpPTyaJbHasi M JOMOJHEHHAash peaJbHOCTH — O0COObIe
TEXHOJIOTUYECKHE HAIMpPABJICHUS, TECHO CBSI3aHHBIE C JIPYTUMU. DTH TEXHOJOTUU
BKJIIOYEHBl B CIIMCOK KIIFOYEBBIX M OKA3bIBAIOT CYIIECTBEHHOE BIIMSHUE Ha
pa3BUTHE PHIHKOB. [IpakTHYECKHU SISl KaXKI0M MEePCIeKTUBHOMN MO3UIIMK OyayIIeTO
KpallHe TmOoJe3Hbl OyayT 3HaHusi wu3 obOmactu 3D-monenupoBaHusi, OCHOB
MpPOrpaMMUPOBAaHUSI, KOMIIBIOTEPHOT'O 3PEHUA U T. II.

B xome mnpakTHYeCKMX 3aHATUH MO MpPOrpaMMe BBOJHOTO MOIYJIS
oOyyaromuecsi TO3HAKOMSTCS C BHUPTYaJbHOM, JOTMOJHEHHOM M CMEIIaHHOMN
peaTbHOCTAMM, MOWMYT UX OCOOCHHOCTH U BO3MOKHOCTHU, BBISBSIT BO3MO>KHBIC
CIoCcOOBI TPUMEHEHUS, a TAKXKE OMPENeNsaT HauOoJiee WHTEPECHBIC HAIPABICHUS
JUISL  MambHEWIero yriayOJeHus, TapajjielbHO pa3BHBas HABBIKA JTU3aMH-
MBILUICHUS], JU3aiH-aHAIM3a U CIOCOOHOCTh CO3/1aBaTh HOBOE M BOCTPEOOBaHHOE.

Cuneprusi METOJOB M TEXHOJOTUM, MCIOJb3YEMbIX B HAIMPABICHUU JACT
oOy4aroniemMycsi yHUKaJbHbIE MeETalpeAMETHbIE KOMIIETEHIUU, KOTOphIE OYyIyT
noJyie3Hsl B cepe MpPOEeKTHUPOBAHUS, MOJACIMPOBAHUS OOBEKTOB W TMPOLECCOB,
Ppa3pabOTKU MPUIIOKEHUH U JIp.

[Iporpamma 1aét HEOOXOAMMBICE KOMIETEHIMU JUIS  JaJIbHEUIIEro
yrayOn€HHOTO OCBOCHHMS JTU3AMHEPCKUX HABBIKOB U METOJMK MPOEKTUPOBAHUS.
OCHOBHBIMM  HAINpPABICHUSIMHU B M3YYEHHH TEXHOJIOTUH BUPTYyaIbHOU U



JOTIOTHEHHOW PEeaTbHOCTH, C KOTOPBIMH MMO3HAKOMSTCS OOydYaroIuecs: B paMKax
MOJYJISl, CTAHYT HayaJlbHbIe 3HAHHS O pa3pabOTKe MPUIIOKEHUU JUISl Pa3IMYHBIX
YCTPOMCTB, OCHOBBI ~ KOMIIBIOTEPHOTO 3peHusi, ©Oa3oBble moHatus 3D-
MOJICJIUPOBAHUSI. Yepes 3HAKOMCTBO C TEXHOJIOTUSIMU



CO3/1aHUsI COOCTBEHHBIX YCTPOMCTB W  pa3pabOTKU NOPUIIOKEHUH OymyT
Pa3BUBATHCA UCCIIENOBATEIBCKUE, HHKCHEPHBIE U IIPOEKTHBIE KOMIIETEHLINH.
OcBoeHHME 3TUX TEXHOJOTMH MOJpa3yMeBaeT IMOJIy4YeHHE psga O0a30BbIX
KOMIETEHIIMM, BJAJEHUE KOTOPHIMU KPUTHYECKHM HEOOXOIUMO  JII00OMYy
CTHELMATUCTY Ha KOHKYpEeHTHOM pbiHKe Tpyaa B STEAM-nipodeccusix.
[{ens mporpammel: popmupoBanue yHUKaIbHBIX Hard- u Soft-kommeTentuit
no pabote ¢ VR/AR-TexHONMOTHAMH Yepe3 UCTIONb30BAHUE KEMC-TEXHOIOTHIA.
3aiauu nporpamMmsl:
OO6yuaronue:
. 0OBSICHUTL  0a30Bble  TOHATUS  cepbl  pa3pabOTKU  MPUIIOKCHUI
BUPTYaJIbHON U JOTOJHEHHON PEaJbHOCTHU: KIIIOUEBbIE OCOOEHHOCTH TEXHOJIOTUI
U UX pa3nuyus MexAy co0oil, maHopaMHOE (POTO M BHUJIEO, TPEKUHI PEATbHBIX
00BEKTOB, HHTEP(ENC, TOJUTOHATBHOE MOJIETUPOBAHHUE;
. cOpMHpPOBATh  HABBIKM  BBINOJIHEHHUS  TEXHOJOTMYECKOM  LIEMOYKH
pa3pabOTKN TPWIOKEHUN IS MOOWUJIBHBIX YCTPOWCTB W/WJIM TEPCOHAIBHBIX
KOMITBIOTEPOB € UCIIOJIB30BAHUEM CIIELUAIIBHBIX IIPOrPaMMHBIX CPEZ;
. chopMupoBaTh 0a30BbIe HAaBBIKM PabOTHl B MpOrpaMMax JUisl pa3pabOTKH
IIPWIOKEHUH C BUPTYaJIbHOU U IONIOJIHEHHON PEAIBHOCTEIO;

. chopmupoBaTh 0A30BbIE€ HABBIKK paOOTHI B MpOrpaMMax sl TPEXMEPHOTO
MO/ICJIMPOBAHMUS;
. HAay4YUTh  WCHOJB30BATH M  AJalNTUPOBaTh  TPEXMEpPHBIE  MOJENH,

HaXOJISAIIUECS B OTKPBITOM JOCTYIIE, IJIs 3a/1a4 Kekca;
. chopmupoBaTh 06a30BbIE HABBIKM PAOOTHI B MporpaMmax s pa3paboTKu
rpaduueckux UHTEPHENCOB;

. IPUBUTHh HABBIKW MPOEKTHOM NEATENbHOCTH, B TOM YHCIIE HCIOJIb30BaHHUE
MHCTPYMEHTOB IJIAHUPOBAHMUSL.

PazBuBarommue:
. Ha TMPOTSDKEHUM  Bcex  3aHsaTuil  ¢opmupoBarh  4K-xomnereHun
(KpUTHYECKOE MBIIIJICHUE, KPEaTUBHOE MBIIIJICHHE, KOMMYHHUKAIUS, KOOTIEPAIIHS);
. CHOCOOCTBOBATh PACUIMPEHUIO CIOBAPHOTO 3araca;
. CHOCOOCTBOBATh PA3BUTHUIO MaMSTH, BHUMaHHUs, TEXHUUYECKOTO MBIIUICHUS,
1300peTaTeIbHOCTH,
. CHOCOOCTBOBATH PA3BUTHUIO AITOPUTMUYECKOTO MBIIIJICHHS;
. Croco0CTBOBATh (POPMHUPOBAHHUIO HMHTEPECA K TEXHUUECKUM 3HAHUSIM;
. CIoCcOOCTBOBAaTh (POPMUPOBAHUIO YMEHHSI MPAKTUYECKOTO MPUMEHEHUs

MOJIYYCHHBIX 3HAHUM;
. chopmupoBaTh yMeHHE (POPMYIUPOBATH, APTYMEHTHPOBATH U OTCTAWBATH
CBOE MHCHHUE;



. chopMHUpPOBaTh YMEHHUE BHICTYIATh IyOJIMYHO C JOKJIATaMH, IPE3ECHTAIIUSIMU

U T. I
BocnurarenpHeble:

. BOCHUTBHIBaTh AKKypPaTHOCTh M JUCUUIUIMHUPOBAHHOCTH IPY BBINOJHEHUU

padoThI;

. Croco0CTBOBATH (hOPMHUPOBAHUIO TOJIOKUTEIHHOM MOTHBAIUU K TPYAOBOU

NEATEIbHOCTH;

. CIoco0CTBOBATh (POPMUPOBAHUIO OMBITA COBMECTHOTO M MHIAMBUIYATLHOTO

TBOPYECTBA MPHU BBINOJIHEHUN KOMAaH/IHbIX 33/IaHHUI;

. BOCIIUTHIBATh TPYAOIIO0UE, YBOXKCHHUE K TPYAY;

. (dbopMupOBaTh YyBCTBO KOJIJIEKTUBHU3MA U B3aHUMOIIOMOIIIH;

. BOCHUTHIBATh YYBCTBO MMATPUOTU3MA, TPAKIAHCTBEHHOCTH, TOPAOCTH 3a

JnocTkeHus oreuectseHHor U T-otpacnu.

HpOFHOSI/IpyeMLIG PE3YJIbTAThI U CITOCOOBI UX IIPOBCPKU
JIM4HOCTHBIC PE3YIIbTAThI:

. KPUTHYECKOE OTHOIICHHWE K HHpoOpMaluu © HU30UpaTeIbHOCTh e&
BOCHPUSITHS;

. OCMBICIICHE MOTUBOB CBOUX JACHCTBUM MPU BBIITOJIHEHUH 3a/1aHUN;

. pa3BUTHE JTHOO03HATENIBHOCTH, COOOpPA3UTEIBLHOCTH TMPU  BHITIOJTHEHUHU

pa3Ho00pa3HbIX 33JaHUil TPOOJIEMHOIO U IBPUCTUUYECKOTO XAPAKTEPa;

. pa3sBUTHE BHUMATEIBbHOCTH, HACTOMYMBOCTH, LIEJICYCTPEMIIEHHOCTH, YMEHUS
IIPEOI0JIEBATh TPYAHOCTH;

. pa3sBUTHE  CAMOCTOSITEJIBHOCTM  CYXKIACHHUW, HE3aBUCUMOCTH M HE
CTaHJAPTHOCTH MBILUICHUS;

. OCBOCHHME COL[MANbHBIX HOPM, IMpaBWJ TMOBEACHHUs, pojell u ¢dopm
COLIMAJIBHOM KM3HU B IPYIIAX U COOOIIECTBAX;

. dopMHpOBaHWE KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHUH U
COTPYIHUYECTBE C APYTUMU 00yUaIOLTUMHUCS.

MeranpeaMeTHbIE PE3YIIbTATHI:

PerynatuBHbie yHUBEpCATbHBIC YI€OHbBIE NCHUCTBUS:
. yMEHUE MPUHUMATh U COXPAHATh YUEOHYIO 3aj1auy;
. YMEHHME IUIAHUPOBATh TMOCJIEIOBATEIBHOCTh IIIArOB  AJTOPUTMA IS
JIOCTHIKCHUS 11N,
. YMEHUE CTaBUTH IeJb (CO3/MaHHE TBOPYECKOW paboOThl), TJIAHUPOBATH
JIOCTHXKEHHUE ATOM LICJIH;
. YMEHHUE OCYLIECTBIISATh UTOTOBBIN U MTOLIArOBBIA KOHTPOJIb 10 PE3YJIbTATY;



. CIOCOOHOCTh aJI€KBaTHO BOCIPUHUMATh OLIEHKY HACTaBHHKA M JPYIHX

oOydJarommxcs;

. YMCHHE Pa3INdaTh CIIOCO0 U pe3yIbTaT ACHCTBUS;

. YMCHHE BHOCHUTb KOPPEKTHUBBI B JECHCTBHS B CIIy4ac pPacCXOXICHHS
pe3ynbTaTa pemeHus 3aa4i Ha OCHOBE €€ OICHKH M y4€Ta XapakTepa CACIaHHbBIX
OIIHOOK;

. YMEHHUE B COTPYAHUYECTBE CTABUTH HOBBIC YUCOHBIE 3a1a4H;

. CIIOCOOHOCTh ~ MPOSIBIATH TO3HABATEIBHYI0 HWHUIMATHBY B Y4COHOM
COTPYIHUYECTBE;

. YMEHHE OCBaMBaTh CIIOCOOBI PEIICHUS MPOOJIEM TBOPYECKOTO XapakTepa B

KU3HCHHBIX CUTYallUsX;
. YMEHHE OLIEHUBATD MOIYYAIOIIUNACA TBOPUECKHUA MMPOTYKT U COOTHOCHUTD €TO
C W3HAYAIbHBIM 3aMBICIIOM, BBIMOJHATh MO HEOOXOAMMOCTH KOPPEKIMH JTHOO
MPOJYKTa, JIMOO 3aMbICIa.

[To3HaBaTenbHbIE YHUBEPCAJIbHBIC YUEOHBIC IEHCTBUS:
. YMEHUE OCYIIECTBISATh TMOUCK HWH(POpMAIMM B  UHIAMBUIYaAJIbHBIX
WHOOPMAIIMOHHBIX ~ apXWBax  oOydaromierocs, HH(QOpPMAIMOHHOW  cpene
00pa3oBaTEIBLHOIO YUPEKICHUS, (PeAepalIbHbIX XPAHWININAX WH(OOPMAIIMOHHBIX
00pa3oBaTeIbHBIX PECYPCOB;
. YMEHHE MCIO0JIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTUW JUIsl PEIICHUS] KOMMYHUKATHUBHBIX, MO3HABATEIbHBIX M TBOPYECKHUX

3az1ady;

. YMEHHE OPUEHTUPOBATHCS B pa3HOOOpa3nu CIOCOOOB pellieHus 3a1ay;

. YMEHHE OCYIIECTBISATh aHAIU3 OOBEKTOB C BBIJCICHUEM CYLIECTBEHHBIX U
HECYLIECTBEHHBIX [TPU3HAKOB;

. YMEHHUE MPOBOJUTH CPABHEHUE, KIACCU(DUKAIIUIO MO 3aJaHHBIM KPUTEPHUSIM;
. YMEHUE CTPOUTH JIOTMYECKUE PACCYKIECHHUS B (OpMe CBSI3U MPOCTHIX

CyKIeHul 00 00BEKTE;

. yMEHHUE YCTaHABIIUBATh AHAIIOTHH, IPUIMHHO-CIICJICTBEHHBIE CBSI3H;

. YMEHHE MOJICIIMPOBAThH, TPEOOPA30BLIBATE OOBEKT M3 UYBCTBEHHOU (POPMBI
B MOJENIb, TJI€ BBIJCICHBI CYIIECTBCHHBIE  XapPAKTEPUCTUKH  OOBEKTa
(mpocTpancTBeHHO-TpadudecKas Ui 3HAKOBO-CUMBOJINYECKAs);

. YMEHHE CHHTE3MpPOBaTh, COCTABJIATH IEJIO€ W3 YacTed, B TOM YHCIe
CaMOCTOSITENILHO JOCTPauBaTh C BOCIIOJHEHHUEM HEIOCTA FONUX KOMIIOHEHTOB.

KoMMmyHUKaTHBHBIE YHUBEpPCAIbHBIC YICOHBIC JCHCTBUSA:
. yYMEHHE apryMEHTHPOBATh CBOIO TOYKY 3pEHMsSI Ha BBIOOp OCHOBAHHUU U
KPUTEPHUEB TIPH BBIJICTICHUN PU3HAKOB, CPABHEHUH U KJIacCU(UKAIIUU O0BEKTOB;



. YMEHHE BBICTYIINBATh COOECeTHUKA U BECTH JTUAJIOT;

. CIOCOOHOCTB MPU3HABATH BO3MOKHOCTh CYIIIECTBOBAHUS Pa3- JIUYHBIX TOUEK
3pEHUs U IIPaBO KaXJA0r0 UMETh CBOIO;

. YMEHHE TUIaHUPOBATh YYEOHOE COTPYAHUUYECTBO C HACTABHUKOM U JIPYTUMU
OOy4alolUMHUCS:  ONpeNeisITh  LedAd, (QYHKIUHM  YYaCTHHUKOB,  CIIOCOOBI
B3aMMOJICHCTBUS,

. YMEHUE  OCYIIECTBIIATH  IIOCTAHOBKY  BOIPOCOB:  HHHUIIMATUBHOE
COTPYJIHHYECTBO B MIOMCKE U cOope nHpopMaluu;

. YMEHHE pa3peliarb KOH(JIUKTHI: BBIBICHUE, UICHTU(UKALUS MPOOJIEMBI,
IOUCK U OLIEHKA aJIbTEPHATUBHBIX CHOCOOOB pa3pelieHus KOH(IIUKTA, MPUHSATHUE
pPELIEHUS U €T0 peaIn3aLus;

. YMEHHUE C JOCTATOYHOW MOJHOTOW M TOYHOCTHIO BBIPaXXaThb CBOW MBICIU B
COOTBETCTBHH C 33/1a4aMHU U YCIOBUAMH KOMMYHHUKAIIUU;

. BJIaJICHUE MOHOJIOTUYECKON U THAIOTUYECKOU (popMaMu peumn.

HpGIIMGTHI)IG PC3YJIbTAaThI
B PE3YIbTATC OCBOCHUS IIPOI'PAMMBI 06yqa}01uﬂec;1 JOJDKHBI 3HATh.

. KJIFOUEBBIE OCOOCHHOCTH TEXHOJIOTUM BHUPTYyaJIbHOW U JIOMIOJIHEHHOU
peaIbHOCTH;

. MPUHIUIIE  pabOThl TPWIOKEHWH C BHUPTYaAIbHOW | JOMOJHEH- HOMN
peaTbHOCTHIO;

. MEePEYCHh COBPEMEHHBIX YCTPOWCTB, WCIIONB3YEMBIX IS PabOTHI C
TEXHOJIOTUSIMH, U UX TIPEIHa3HAUYCHHE;

. OCHOBHOM (DYHKIIMOHAJ IPOTPAMM JIJIsl TPEXMEPHOTO MOJICTUPOBAHMUS;

. OPUHIIMIBL ¥ CIOCOOBI  pa3palOTKM NPWIOKEHHH ¢ BHUPTYyaJIbHOW W
JIOTIOJITHEHHOMN PEAIbHOCTHIO;

. OCHOBHOM (DYHKITMOHAJI TPOTPAMMHBIX Cpel JUTS pa3pabOTKH MPUIIOKEHUH C
BUPTYaAJILHON M JIOTIOJTHEHHOW PEATbHOCTHIO;

. 0COOCHHOCTH pa3paboTKu rpaduiyeckux UHTEP(PECOB. yMETh:

. HACTpaWBaTh U 3aIlyCKaTh IUIEM BUPTYaJIbHOW pealbHOCTH;

. yCTaHABIUBATh U TECTUPOBATH MPUJIOKEHUS BUPTYAIbHOU PEATBHOCTH;

. CaMOCTOSTEIILHO COOMPaTh OYKHU BUPTYAIBHOU PEATbHOCTH;

. dbopMynupoBaTh 3amadyy Ha MPOCKTUPOBAHHME WCXOJN U3 BBISIBICHHON
poOJIeMBI;

. YMETh TIOJIb30BaThCS PA3IMYHBIMUA METOaMH T'eHEpaIluy UCH;

. BBITIOJIHATh TPUMHUTHUBHBIC OIEpaliMkl B TIporpamMmax uisi TPEXMEPHOTO
MOJICITUPOBAHMUS;

. BBITIOJIHSATh TMPUMHUTHUBHBIC OMNEpalM B TPOTPAMMHBIX Cpemax IS

pa3pabOTKHN MPUIIOKEHHUI ¢ BUPTYAIbHOU U JOTIOJTHEHHOW PeaTbHOCTHIO;



. KOMITWJIMPOBATh ~ TPUJIOKEHHWE 11  MOOWJIBHBIX  YCTPOWCTB  WJIH
MIEPCOHAITBHBIX KOMITBIOTEPOB U Pa3MeNIaTh €ro s CKaYMBaHUS TOJIb30BATEIISIMU;
. paspabatsiBaTh rpaduyeckuii uarepderic (UX/UI);

. pa3pabaThiBaTh BCe HEOOXOIMMBbIC rpaduueckue W BUACOMATEpHUAIBI IS
MIPE3EHTAIUN TTPOCKTA,;

. MIPEACTABIATh CBOM IIPOEKT. BIIAJETh:

. OCHOBHOM TEpPMMHOJIOTMEH B O00JIaCTH TEXHOJOTUH BHUPTYyaTbHON U
JOTIOJITHEHHOW PEAIbHOCTH;

. 0a30BBIMU HaBBIKAMU TPEXMEPHOTO MOJAEIMPOBAHNUS;

. 0a30BbIMM  HaBBIKAMHU pa3pabOTKM MPWIOKEHUNH C BHUPTYaJbHOU W

JIOTIOJIHEHHOM peanbHOCTBIO;
. 3HAHUSIMM [0 TOpPUHOMIAM pabdOTbl M OCOOEHHOCTSIM  YCTPOWCTB
BUPTYAJIbHOM U JIONIOJIHEHHOW PEAIbHOCTH.

@®opMbl MOJABEJACHUSI WMTOrOB peaju3anuv 001eodpa3oBaTe/IbHOM
MPOrpaMMbl

[TonBeneHne WTOrOB peanu3yeTrcss B paMKax 3allUuThl PE3yIbTaTOB
BoinionHeHuA Ketica 1 u Keiica 2.

DopMBbI A1eMOHCTPALUM Pe3yJIbTATOB 00yUYeHMSI

[IpencraBienue pe3ynbTaToB 00pa30BaTEIBLHON AEATEIBHOCTH MPOUIET B
dbopme nmyOIMYHON MpE3eHTAIMU PEIICHU KeHCOB KOMaHAaMHU M MOCIETYIOUX
OTBETOB BBICTYIAIOIINX HA BOMIPOCHI HAa- CTABHUKA U IPYTUX KOMAaH]I.

@®opMbI IMATHOCTUKH Pe3yJIbTAaTOB 00y4eHH s

becena, rectupoBanue, onpoc.

Conep:kanue mporpaMmmsl Kypca

[IporpaMmma mnpenmnosiaraeT IOCTENEHHOE pPACIIUPEHUE 3HAHUM U HUX
yriyosieHue, a Takke NpUOOpeTeHHEe YMEHHMl B 00JacTH MPOCKTUPOBAHUS,
KOHCTPYUPOBAHUS ¥ U3TOTOBJIEHUS] TBOPUYECKOTO MPOIYKTA.

B ocHoBe 00pa3oBaTeNbHOrO MpoLEcca JEKHUT MPOEKTHBIA MOAXO.
OcHoBHas (opma MOJaYM TEOPUHM — HHTEPAKTUBHBIE JIGKIIUM M TOIIArOBbIE
MacTep-Kiacchl B rpynnax. [Ipaktrudeckue 3ajjaHus MIAHUPYETCS BBIMOJHSITH KaK
WHJMBUAYAJIbHO U B Mapax, Tak U B MaJbIX TPyMIax. 3aHITUS TPOBOMASITCS B BUJE
Obecem, CeMUHApOB, JEKIMA: Uil HATISAHOCTH TOJABAaEMOTO  MaTepuana
WCIIOJIB3YETCSl  Pa3JIMYHbI  MYJIBTUMEAUMWHBIM Marepual — [PE3EHTaLNH,
BUICOPOJIUKH, TPUIIOKECHUS TIP.



TemaTnueckoe IJIAHKPOBaAHHE

Ne  [Paznensl mporpamMmel yaeOHOTO Kypca Bcero yacos
T1/T1
Keiic 1.
[Ipoextupyem naeanpsHoe VR-ycTpoiicTBO

1 [BuakomctBo. Texnuka Oe3omacHocTu. BBonHoe 3aHsTHE|l
(«Co3naBait MUDPBI»)

2 |BBemeHHME B TEXHOJOTHMH BHUPTYaJbHOM U JIOMOJHEHHOM(L
peanbHOCTU

3 [BnakomctBO ¢ VR-TexHojOruMsiMH Ha HUHTEPaKTUBHOM|L
BBOJHOM JIEKIUU

4 [TectupoBaHue yCTpOMCTBA, YyCTaHOBKA MPUIIOKEHUH,|L
aHaIM3 TPUHUUIIOB palOThI, BBISBIECHUE KIIOYEBBIX
XapaKTEPUCTUK

S5 |BbIsiBICHHE NPUHUIUIOB pabOTHl MIIEMAa BUPTYyaJbHON
pealbHOCTH, TOUCK, aHalu3 W  CTpPyKTypupoBaHue|l
mH(popMmanuu o Ipyrux VR- ycrpoiicTBax

6 |Beibop Marepuana M KOHCTPYKUIMH [ COOCTBEHHOM(L
FapHUTYPBI, TOATOTOBKA K COOpKE YCTpPOUCTBA

7 |COopka CcOOCTBEHHOU TapHUTYDHI, BbIpe3anue|l
HEOOXOIUMBIX JIeTalei

8 |Cbopka CcOOCTBEHHOU TapHUTYDHI, BbIpe3aHue|l
HEOOXOAUMBIX JeTallel, IU3aiiH yCTpOiiCcTBa

O [TectupoBanue u 10pabOTKa MPOTOTUTIA 1

10 |PaGota c KapTO#l MOJIB30BATEIHCKOTO OIBITA: BBISIBICHUE
npoOieM, C KOTOPBIMH MOXHO  CTOJKHYThCS — mpH|l
ycronap30Bannn VR. @okycupoBKa Ha OJTHOW U3 HUX

11 |Ananu3 W OIEHKAa CYHIECTBYIOIIMX pEIIeHU MpoOiaemMbl.|1
Nudorpaduka mo pemeHusM

12 [lenepanusi uped nns pemieHus: 3Tux npobsiem. OmnucaHue
HECKOJIbKUX WJIeH, dKCIpecc-3CKu3bl. MuHu-npe3eHTanum(l
u7eil 1 BBIOOp JTyUYIIUX B MPOpaboOTKy

13 |A3ydeHuwe TOHSATUS  «IEPCHEKTHBA», OKPYXHOCTH B[l
[EPCIEKTUBE, IITPUXOBKH, CBETOTEHH, NAJAIOIIECH TEHH

14 |M3ydeHune CBETOTEHH U MAJAOIIEH TEHU HA TpUMEpe QUryp.
[locTpoenue OblcTporo 3cku3a (GUrypbl B MEPCHEKTHUBE,|L
nepefgadya o0bEMA € TOMOLIBIO KapaHjama. TexHHKa




pPUCOBaHUSI MapKepaMu




15

OcBoeHre HaBBIKOB paboTel B IO s TpEXMEPHOro
npoektupoBanus (Ha BeiOOp — Rhinoceros 3D, Autodesk
Fusion 360)

1

16 [3D-momenupoBaHHE pa3padaTHIBAEMOTO YCTPOMCTBA 2

17 |®ortopeanuctuuHas Busyanuzaius 3D-moxenu. Pennmep|l
(KeyShot, Autodesk Vred)

18 [[loaroroBka rpaduUyecKUx MaTEepHAIOB AJSl MPE3CHTALUU
mpoekTa (oto, Bumeo, naporpaduka). OcBoeHHe HABBHIKOB|L
BEPCTKU IIPE3CHTALINU

19 [[IpeacraBieHue MPOEKTOB Mepea APyruMu oOydaronumucs.|l
[1yOnuyHas mpe3eHTalus 1 3allyuTa MPOeKTOB

Keiic 2. PazpabateiBaecm VR/AR-nipunoxenus
20 |BBogHas WHTEpaKTUBHAs JIEKIMS MO TEXHOJOTHsM[L
ITOMTOJTHEHHOM ¥ CMEIIAaHHOW PEaIbHOCTH

21  [TectupoBaHue CYILIECTBYIOLIUX AR-npunoxxenwit,|1
OIpe/iesIEHUE MPUHIUIIOB paOOThl TEXHOJIOTUU

22  |BbisBieHHe MpOOJIEMHOM CHUTyalMd, B KOTOPOH momoriofl
061 VR/AR-npunoxenuve, HCHONIb3Yys METOAbl IHU3aIH-
MBIIILICHUS

23 |AHamW3 W OIIEHKAa CYIIECTBYIOIIUX pEIIeHU mpoosiemsl.|1
['eHepanusi coOcTBeHHBIX uAeH. Pa3zpaboTka creHapus
MPIITIOKECHUS

24  |PazpaboTka CLIEHapHs MPUIOKEHUS: MexaHukall
B3aMMOJICUCTBHS,  (PYHKIIMOHAT,  NPUMEPHBIA  BUJ
uHTepdeiica
25 [Munu-tipe3eHTaMM UJed U WX JopaboTka mo obpartHoif|l
CBSI3H

26 [[TocnemoBarenmbHOE WM3ydeHHWE BO3MOXKHOCTEH cpenmbl|l
pa3paboTKu
\VR/AR-1puiioKeHHA

27 [Pazpabotka VR/AR-mpunoxeHuss B COOTBETCTBUHU co|l
CIICHapHeM

28 |COop oOpaTHOM CBSI3M OT MOTEHIIMAIBHBIX MOJIb30BaTeNeH|l
[TPUITOKEHUS

29 |lopaGoTka NPUIOKEHUS, Yy4YUTHIBash OOpaTHYIO CBs3b(l
MOJIb30BATEIISI

30 |BreisiBneHue KITOUYEBBIX TpeboBaHuit Kk pa3zpadotke GUI —1

rpaguueckux UHTEP(HEcoB MPUITOKEHUN




31 |Pazpaborka wuHTepdeiica npwiokeHus — au3aiiHa H|(l

CTPYKTYPBI
32 [[loaroroBka rpaduyecKux MaTepUaoOB JJs Mpe3eHTaInu|l

mpoekta (doto, BHumeo, wuHporpaduka). OcBoeHUE
HABBIKOB BEPCTKH TMPE3CHTAITUN

33,34 [[IpencrapieHue MIPOCKTOB nepe npyrumu|l
oOyuatomumucsi. IlyOnwdHas mpe3eHTalus ©  3alluTa
MIPOEKTOB
Bcero yacos 34

Conepsxkanue TeM MPOrpaMMbl

Keiic 1. [Ipoektupyem naeanbHoe VR-yCcTporicTBO

B pamkax mnepBoro keiica oOydarolmuecs HCCIEAYIOT CYIIECTBYIOIIHE
MOJIEIN YCTPOMUCTB BUPTYAIbHOUM pEAIbHOCTH, BBISIBIISIOT KIIFOUEBBIE MTapaMeTpPhl, a
3aT€M BBINOJIHAIOT TIPOEKTHYIO 33Jady KOHCTPYHPYIOT coOcTtBeHHOoe VR-
ycTpoiicTBo. OOyuarommecss ucciaeayroT VR-konTpomnepsl u  006001aroT
BO3MOXKHBIE TMPHUHIUIIBI YIPABICHUS CHCTEMaMH BUPTYaJIbHOM pEaNbHOCTH.
CpaBHUBAIOT pa3lMYHbIE THUMBI YNPABICHUS W JENAlOT BBIBOJABI O TOM, YTO
HEO0OXOAUMO ISl «0OMaHay MO3ra U MOrPYKEHHUS B IPYroil MUp.

OOGyuaronuecst CMOTYT coOpaTh COOCTBEHHYIO MoOjielb VR-rapHUTypHI:
CIPOEKTHpPOBaTh, CMOJEIUPOBATh, BbIpe3aTh/pacnedaratb Ha 3D-npuHTepe
HY)KHBIE DJIEMEHTBI, a 3aTeM MPOTECTUPOBATh CAMOCTOSTENLHO pa3padOTaHHOE
YCTPOMCTBO.

Keiic 2. PazpabatsiBaem VR/AR-mipuiioxeHus

[Tocne QopmupoBaHusi OCHOBHBIX TOHSTUH BUPTYaJbHON paJbHOCTH,
NOJIy4eHUs] HaBbIKOB paboTel ¢ VR-o0opynoBanueM B mepBOM  Kelice,
oOyyaroiuecs: MepexoasaT K PACCMOTPEHUIO MOHATHI JOTOJHEHHOW U CMEIIaHHOMN
peanbHOCTH, Pa30UpPAIOT MX OCHOBHBIE OTAWYMS OT BHUpTyanbHo. Co3garor
cooctBerHoe AR-mpunokenne (augmented reality — gomomHeHHAs peabHOCTB),
oTpabaThiBasi HaBBIKA PaOOTHI C HEOOXOIUMBIM B JadbHEHIIEM MPOTrPAMMHBIM
oOecrieueHnEeM, HaBBIKU JU3aWH-TIPOCKTUPOBAHUS U TU3aH-aHATUTHKHY.

OOyuaromuecss Haydarcsi pa0oTaTh C KPYMHEHIIUMHU PETMO3UTOPUSIMU
OecruIaTHBIX TPEXMEPHBIX MOJIENICH, CMOTYT MUHMMAJIBLHO aJalTUPOBATh MOJEIIH,
UMeroIrecs: B CBOOOAHOM JIOCTYIIE, IO/ CBOM HYXAbl. HaumHaeTcsi 3HaKOMCTBO €O
CTpYKTypol uHTepdeiica mporpammsel st 3D-MoaenupoBanus (110 yCMOTPEHUIO
HactaBHUKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaHJaMu. BBogsTcs
MOHSTHS CIIOJTUTOHATILHOCTBY U «TEKCTYpPay.



MartepuajJibHO-TeXHHYECKHE YCI0BUS PeaJn3aliu MPporpaMmbl

ArnmapaTHOe U TEXHUYECKOE 0OecrieyeHue:

Pabouee MecTo oOyuarorierocs:

. HOYTOYK: MTPOU3BOAUTEIILHOCTH TIporieccopa (1o Tecty PassMark

. CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000 eaunmir;
00BEM omnepatuBHOM mamsiTu: He MeHee 4 ['0; 00béM Hakomutenss SSD/eMMC:
He MeHee 128 T'0 (umu COOTBETCTBYIOMIUM MO XapaKTEPUCTUKAM MEPCOHATbHBIN
KOMITBIOTEP C MOHUTOPOM, KJIAaBUATYpOH U KOJIOHKaMH);

. MBIIIIb.

Pabouee MecTo HacTaBHUKA:

. HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananmoruunas
uiu 6osee HoBast Mozienb, rpaduueckuit mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amamornymas wid Ooyiee HOBas MOJIENb, 00BEM
onepatuBHOM namsatu: He MeHee 4 10, BuneoBbixoq HDMI 1.4, DisplayPort 1.2
ui Oonee HOBasg MOJCHb (WM COOTBETCTBYIONIMH TI0 XapaKTEPUCTHKAM
MIEPCOHAIILHBIN KOMIIBIOTEP C MOHUTOPOM, KJIIABHATYPOH M KOJIOHKAMH );

. nuieM BuptyainbHoi peanbHocTH HTC Vive wnu Vive Pro Full Kit
. — 1 mr.;
. JUYHBIE MOOWIIBHBIE YCTPOWCTBA OOYyYalOlIUMXCS W/WIA HacTaBHUKA C

orepanoHHou cucremort Android,

. NPE3eHTAMOHHOE O0OpYAOBaHHWE C BO3MOXKHOCTBIO TMOAKIIOUEHHUS K
KOMIBIOTEPY — | KOMILIEKT;

. (GuumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIUN
Ha0Op MUCBMEHHBIX MPUHAJIEKHOCTEN — | 1IT.;

. enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

. odHCHOE TPOrpaMMHOE 00ECIICUCHHE;

. nporpaMMHOe obecrieueHue i TpEXxMepHoro MoaenupoBanus (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

. mporpaMmHasi cpefia s pa3pad0TKu TPWIOKEHUH C BHUPTyaJIbHOW U

nonoiaHeHHoU peanbHOCThIO (Unity 3D/Unreal Engine);
. rpauueckuil pefakTop Ha BHIOOp HAaCTaBHUKA.
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[Turep.
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3. Maiikn [xanga. Coxru cBoé mnoptdonuo! To, yemy He ydar B
nu3aiHepckux mkonax / [Tutep.
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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/.
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29.  http://www.vrfavs.com/.
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