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Hosacnumenvnasn 3anucka
I[Tporpamma pa3paboraHa Ha OCHOBE HOPMaTHBHO-IIPABOBOM 0a3bl:

3akoH Poccuiickoit denepanun «O6 o6pa3zoBaHum» (B 1EHCTBYIOIIECH PENAKIIAN);

®enepanbHbIl TOCYAapCTBEHHBIM 00pa30oBaTEeNbHBIN CTaHAAPT HA4aJbHOTO O0IIero oO0pa3oBaHUS
(yrBepxaeH npukazom MunoOpHayku Poccun ot 6 oktsa6ps 2009 r. Ne 373, 3apeructpupoBaH B
Munrocte Poccun 22 nexabpst 2009 r., perucrpannoHHblii Homep 17785) ¢ u3meHeHUs MU (TIpUKa3
MunoOpuayku Poccum ot 26.11. 2010 Ne 1241, ot 22.09.2011 Ne2357, or18.12.2012 Nel060, ot
29.12.2014 Ne1643, ot 18.05.2015 Ne507);

CanlluH 2.4.2. 2821 — 10 «CaHuTapHO-3NIUAEMHUONIOTHYECKHE TpeOOBaHUS K YCIOBHSIM U
opranuzanuu o0y4deHHsi B 0011e00pa30oBaTENbHBIX YUPEXKICHUSIX» (YTBEPHKIEHBI MOCTAHOBIECHHEM
['maBHOTO rocy1apcTBEHHOr0 caHUTapHOro Bpaua Poccuiickoit dexepannu ot 29 nexkadps 2010 r. Ne
189 (pen. ot 24.11.2015), 3aperucrpupoBanel B Muntocte Poccunm 3 wmapra 2011 r.,
perucTpalnoHHbIi Homep 19993).

AKTYaJIbHOCTb: BUpPTyaJibHas U JIOMOJIHEHHAs PEabHOCTH — O0COOble TEXHOJIOTHYEeCKHe
HalpaB/IeHHUs], TECHO CBS3aHHBIE C JAPYITMMU. OTH TEXHOJOI'MHM BKJIIOUEHBI B CIIHCOK KIFOUEBBIX
U OKa3bIBAIOT  CYLIECTBEHHOE BJIMSHUE HA pa3BUTHE PpbIHKOB. [IpakThuecku I Kaxaoi
NepCHEeKTUBHON mo3uuMM Oynyliero KpailHe 1moJie3Hbl OyayT 3HaHus u3 obmactu  3D-
MOJIETMPOBAaHMsI, OCHOB IIPOrPAMMHUPOBAHUSI, KOMIILIOTEPHOI'O 3pEHUS U T. II.

CoriacHO MHOTOYHCIICHHBIM HCcliefoBaHusM, VR/AR-pbIHOK pa3BUBaeTCs IO YKCIOHEHTE
— COOTBETCTBEHHO, EMYy HE0OXO UMbl KOMIIETCHTHBIE CIICIIUAIIICTHI.

B xome mnpakTHYeCKUX 3aHATUW 1O MporpaMmMe BBOAHOIO MOAYJS oOydarouryecs
MMO3HAKOMSTCS C BHUPTYaJIbHOH, JIONOJHEHHOW W CMELIAHHOM pPEaJbHOCTAMH, IOWMYT HX
OCOOEHHOCTH ¥ BO3MOXHOCTH, BBISIBAT BO3MOXKHBIC CIHOCOOBI MPUMEHEHHUS, a TAKKE OINPEHeNAT
HanOoJiee MHTEPECHBIC HAMPABICHUS IJIs1 JATBHEHIIIETO YIITyOJIeHUS, MapalijieIbHO Pa3BUBast HABBIKH
TU3alH-MBIIUTIEHUS, TM3aiiH-aHaIN3a U COCOOHOCTh CO3/1aBaTh HOBOE U BOCTPEOOBaHHOE.

CuHeprusi MeETOJOB M TEXHOJOTHH, MCHOJIb3yeMbIX B HampaBieHuu «Pa3paboTka
IPUTIOKEHUH BHUPTYaJbHOM U JIONOJHEHHOW peaJbHOCTH», JacT O0ydYarolleMycsl YHUKaJbHbIE
METalpeAMETHbIE KOMIIETEHIIMH, KOTOpble OyAyT T1oOJe3Hbl B cdepe NPOeKTUPOBAHUS,
MOJIENTUPOBAHMS OOBEKTOB U MPOLIECCOB, Pa3padOTKU MPUIIOKEHUN U JIp.

[Tporpamma naét HEOOXOAMMbBIE KOMIIETEHUIUHU I JaJbHEHIIEero yriiyOoJa€HHOrO OCBOEHHUS
JM3alHEPCKUX HABBIKOB M METONMK NPOEKTHpoBaHUA. OCHOBHBIMM HalpaBiICHUSMU B U3Y4EHUHU
TEXHOJIOTHI BUPTYaJIbHON U JOMOJIHEHHOW peaibHOCTH, C KOTOPBIMH MTO3HAKOMATCS 00ydaromuecs B
paMKax MOJYJis, CTaHyT HavalbHbIe 3HAHUS O pa3paboTKe MPUTIOKEHHUH JJIsI pa3IMYHBIX YCTPOUCTB,
OCHOBBI KOMITBIOTEPHOT0 3peHusl, 0a30BbIe MOHATHS 3D -MoaenupoBaHusi.

Uepe3 3HAKOMCTBO C TEXHOJOTHMSIMHM CO3/1aHHS COOCTBEHHBIX YCTPOMCTB U pa3paboTKu
HpI/IJ'IO)KeHI/Iﬁ 6YIIYT Pa3BUBATHCA UCCIEA0OBATCIIBCKUE, MHKCHCPHBIC U TPOCKTHBIC KOMIICTCHIIUU.

OcBoeHue 5TUX TEXHOJOTMH MOApa3yMeBaeT NOJyueHHE psga O0a30BBIX KOMIIETEHIIHH,
BJIaJICHUE KOTOPBIMH KPUTHYECKH HEOOXOJUMO JIIOOOMY CHELUAIUCTy Ha KOHKYPEHTHOM pBIHKE
tpyna B STEAM-nipodeccusix.



Llenv npocpammur: gopmuposanue ynukanonuwvix Hard- u Soft-komnemenyuii no pabome c

VR/AR-mexnonocusimu uepes ucnonv3o8anue Ketic-mexHoniocutl.

3aoauu npozpammor:

Obyuarowue:

00BACHUTH 0a30BbIe TOHATHS chepbl pa3pabOTKH MPUIIOKEHUN BUPTYaTIbHOW U JTOTIOJIHEHHON
pEaTbHOCTH: KIIIOYEBbIE OCOOCHHOCTH TEXHOJIOTMH M HMX pas3iuuus MEXAy Cco0oil,
naHopamMHoe (GOTO ¥ BHUAEO, TPEKUHT peaTbHBIX OOBEKTOB, MHTEpQEiC, MOIUTOHATBEHOE
MO/JIETMPOBAHHUE;

cOopMUPOBATh HABBIKM BBITIOJHEHHS] TEXHOJIOTMUYECKON LIETOYKH pa3pabOoTKU MPUIIOKEHUI
JUIE MOOWJIBHBIX YCTPOWCTB W/WUIM TIEPCOHAJIBHBIX KOMIIBIOTEPOB C HCIOJb30BaHUEM
CHELHAJIbHBIX IPOrPAMMHBIX CpEZ;

copmupoBaTh 0a30BbIE HAaBBIKM PAa0OTHI B Iporpammax Ay pa3pabOTKU MPUIIOKEHUHN C
BHUPTYaJIbHO! U JIONIOJIHEHHOU PEaIbHOCTHIO;

copmupoBaTh 0a30BbI€ HABBIKM PaOOTHI B MporpaMmax AJisi TPEXMEPHOr 0 MOJIEHPOBAHUS;
Hay4YMTh HMCIOJIB30BaTh M aJalTUPOBATh TPEXMEPHbIE MOJAEIM, HAXOAALIUECS B OTKPHITOM
JOCTyIe, 1JIs 3a/1a4 Keiica;

copmupoBath 0a30Bble HABBIKM PabOTHl B Iporpammax s pa3pabdoTKu rpaduyecKux
uHTEep(QEiicoB;

IPUBUTH HABBIKM IPOEKTHOH JEATEIbHOCTH, B TOM YHCJIE HCIOJIb30BAHUE MHCTPYMEHTOB
IUIAHUPOBAHUS.

Pazsusarowue:

Ha TPOTSHKEHUHU BceX 3aHATHH (opmupoBaTh 4K-KoMIeTeHINN (KPUTHYECKOE MBIIUICHUE,
KpPEaTUBHOE MBIIIJICHUE, KOMMYHHMKAIKs, KOOTIeparys);

CIOCOOCTBOBATH PACIIMPEHHUIO CIIOBAPHOTO 3araca;

CIIOCOOCTBOBaTh ~ PA3BHTHIO  TAMATH,  BHUMAHHSA,  TEXHHYECKOTO  MBIIUICHHS,
M300peTaTeNbHOCTH

CIIOCOOCTBOBATh Pa3BUTHIO AT OPUTMUYECKOT'O MBIIIICHUS;

CIOcOOCTBOBATh (POPMUPOBAHHUIO HHTEPECA K TEXHUYECKUM 3HAHHSIM;

CIOCOOCTBOBATh (POPMUPOBAHHUIO YMEHHUS MPAKTUIECKOTO TPHUMEHEHHS ITOJTy4YeHHBIX 3HAHHIA;
chopmupoBaTh yMeHHE HOPMYIHPOBATH, APIYMEHTUPOBATh U OTCTAMBATH CBOE MHECHUE;
copmMupoBaTh yMEHHUE BBICTYNATh IyOJIMYHO C TOKJIaIaMu, IPE3EHTALUSAMH U T. II.

Bocnumamenvuuie:.

BOCIUTBIBATb AKKYPATHOCTb U JUCHUITJIMHUPOBAHHOCTDH MTPH BBIITOJIHCHUN pa6OTBI;
CroCcoOCTBOBATH (POPMHUPOBAHUIO MOTOKUTEITHHOU MOTHUBAIIUHU K TPYAOBOU JIEATEIHLHOCTH,
CII0COOCTBOBATH q)OpMI/IpOBaHI/IIO OIlbITa COBMCCTHOI'O M MHAUBUAYAJIbHOI'O TBOPYCCTBA IIpU
BBITIOJITHEHUHU KOMAaHIHBIX 33,I[3HPII>1;

BOCIIUTHIBATH TPYA0II00ME, YBaXKEHUE K TPYLY;

(hopMHUPOBATH YYBCTBO KOJUICKTHBH3MA M B3aHMOITOMOIIIH;

BOCIIMTBIBATL YYBCTBO IIATPHUOTHU3MA, TI'PAXKIAHCTBCHHOCTH, TOpPAOCTU 3a OOCTHUIKCHUA
oreuectBeHHOM UT-oTpaciu.

IIporno3upyemsie pe3yabTaThl U CIOCOOBI MX MPOBEPKH

JIMYHOCTHBIE pe3yabTaThbl:

KPUTHYECKOE OTHOIIEHUE K MH(MOPMAIIUU U U30UpATETHHOCTh €€ BOCIIPUSTHUS,
OCMBICJIIEHME€ MOTUBOB CBOUX JEHCTBUI TP BBIIOIHEHUH 3aJaHU;



— pa3BUTHE JIFOOO3HATEIHLHOCTH, COOOPA3UTEIBPHOCTH TPU BBIMOJHEHUU Pa3HOOOpPa3HBIX
3aJJaHuH TPOOIIEMHOT0 M 3BPUCTHYECKOT'0 XapaKTepa;

— Ppa3BUTHE BHUMATEIHHOCTH, HACTOWYMBOCTH, IIEIICYCTPEMIIEHHOCTH, YMEHUS MPEOI0JICBATh
TPYAHOCTH;

— Pa3BHUTHE CAMOCTOSITEIBHOCTH CY)KJICHHH, HE3aBUCUMOCTH M HECTAHAPTHOCTH MBIIIIJICHUS

— OCBOCHHME COILMAJIBLHBIX HOPM, MPABWJI MOBEICHUS, pojied W (HOpM COLMAIBHON >KM3HU B
rpyIIax U cOO0IIeCcTBAX;

— (¢opMHpOBaHUE KOMMYHUKATUBHOH KOMIICTCHTHOCTH B OOIICHWHW UM COTPYJAHHYECTBE C
JIpYTUMHU 00y4YaroIUMUCS.

MeTanpeamMeTHbie pe3ybTaThl:

Pezynamuenvie ynusepcaivrole V1£€6Hbl€ Oeticmeus.

— yYMEHHuE IPUHUMATh U COXPaHITh YUeOHYI0 3a1auy;

— YMCHHUC IIJIAHUPOBATH MOCJICAOBATCIIbHOCTD IAroB ajJiroOpuT™Ma JJisd JOCTUKCHUA LCIINU,

— yMEHHE CTaBUTH 11eJ1b (CO3/IaHHe TBOPUYECKOM pabOoThl), INIAHUPOBATH JOCTUXKEHHUE STOM 11e1H;

— YMEHHE OCYIECTBJIITh HTOTOBBIM U MOIIATOBbIM KOHTPOJIb 110 PE3YJbTATY;

— CHOCOOHOCTH aJIeKBaTHO BOCIIPUHUMATD OLIEHKY HaCTaBHHUKA U APYIHX 00y4aronXCs;

— yMEHHE pa3auyaTh cnocol U pe3yabTaT AeHCTBUS;

— yYMEHHE BHOCUTb KOPPEKTUBBI B JIEHCTBHs B CIydae PACXOXKICHUS pe3ylbTaTa PEIICHUs
3aJ]a4y Ha OCHOBE €€ OLICHKHU M Y4€Ta XapaKTepa CIelaHHbIX OIINOOK;

— YMEHHE B COTPYAHMUYECTBE CTABUTh HOBBIE yueOHbIE 3a4aUH;

—  CHOCOOHOCTH MPOSIBJIATH MO3HABATEIBHYI HHUIIMATUBY B yUeOHOM COTPYJIHUYCCTBE;

— yMEHHE OCBauBaTh CIIOCOOBI pEHIEHUs MPOoOJeM TBOPYECKOI'O XapakTepa B JKU3HEHHBIX
CUTyalusiax;

— yMEHHE OLICHUBATh MOJIyYAIOIIMICSA TBOPUECKUN MPOAYKT U COOTHOCUTH €r0 ¢ M3HAYaJIbHBIM
3aMbICJIOM, BBIIOJIHATH 110 HEOOXOAMMOCTH KOPPEKIUH JIMOO0 MPOAYKTa, TMO0 3aMblcIa.

Ilo3nasamenvhble ynusepcanphvle yuebHbvle 0elucmeus:

— YMEHHE OCYLIECTBJIATH MOUCK MHPOPMAIIUU B UHAUBUAYAIbHBIX HHPOPMAIIMOHHBIX apXHUBaxX
oOyuaromierocsi, WH(GpOpPMalMOHHON cpene 00pa3oBaTENbHOrO YUYpEeKACHUs, (eaepaabHbIX
XpaHWIMIaX HH(POPMALMOHHBIX 00pa30BaTEIBHBIX PECYPCOB;

— YMEHHE HUCIOJIb30BaTh CPEACTBA HH()OPMALMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJIOTUN JJIs
pelIeHus] KOMMYHUKATUBHBIX, TO3HABATEIbHBIX U TBOPUECKHX 3a71a4;

— YMEHHUE OPHEHTHPOBATHCA B Pa3HOOOpa3UM CIIOCOOOB pelIeHUs 3a1ay;

— yMEHHE OCYIIECTBJIATh aHAJIU3 OOBEKTOB C BbIJIEIEHUEM CYLIECTBEHHBIX M HECYIECTBEHHBIX
IIPU3HAKOB;

— YMEHHE IPOBOJUTH CpPaBHEHUE, KJIacCU(UKALIMIO 110 3aJaHHBIM KPUTEPUSIM;

— YMEHHE CTPOUTH JIOTMUECKUE PACCYKJIEHUS B (POpME CBSA3U NPOCTHIX CYX AEHUI 00 00BEKTE;

— yMEHHE YCTaHaBIMBaTh aHAJIOTMH, TPUYMHHO-CIICICTBEHHbIE CBA3H;

— yMEHHE MOJEIMPOBaTh, NPEOOPa30BbIBATE OOBEKT M3 UYBCTBEHHOW (DOpMBI B MoOJelb, Iae
BBIJICJIEHBl CYIECTBEHHbIE XapaKTEPUCTUKU 00BbeKTa (IPOCTPaHCTBEHHO-Trpaduueckas WM
3HAKOBO-CHUMBOJINYECKAs);

— YMEHHE CHHTE3UpOBaTh, COCTABIATH L€JI0€ W3 4YacTeil, B TOM YHCIE CAMOCTOSITEIbHO
JIOCTpauBaTh C BOCIIOJHEHUEM HETOCTAIOLIMX KOMIIOHEHTOB.

Kommynuxamuenvie ynusepcanvuvle yuebHvle 0eliucmeus.

— yMEHHE apryMEHTHUPOBATh CBOIO TOUKY 3pEHHUs Ha BBIOOp OCHOBAaHUW M KPUTEPUEB MpU
BBIJICTICHUN TTPU3HAKOB, CPABHEHUU U Ki1accH pukamuu 00beKTOB;

— yYMEHUE BBICTYIINBATh COOECETHUKA M BECTH TUAJIOT;

— CIOCOOHOCTDH MPHU3HABAaTh BO3MOKHOCTH CYIIIECTBOBAHUS Pa3IMUHBIX TOUEK 3PEHUS U MPaBO
Ka)KJIOT0 UMETh CBOIO;



yMEHUE IJIaHUPOBATh y4eOHOE COTPYTHHUECTBO C HACTABHUKOM U APYTUMH O0YyYarOIUMHUCS:
OIpeNeNnaTh LeJd, PYHKIMH y4aCTHUKOB, CIOCOOBI B3aUMO/IEICTBUS;

YMEHHE OCYILECTBIATh [IOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYAHHYECTBO B IIOMCKE H
cbope uHpopmanuu;

yYMEHHUE pa3periaTtb KOH(MIMKTHI: BbISBICHUE, UAEHTU(UKAIUSA MPOOJIEMBbl, TOUCK U OLIEHKA
aJIbTePHATUBHBIX CIIOCOOOB pa3pelieHus KOH(GINKTA, IPUHATHE PELICHUS U €ro pealn3arys;
YMEHME C AOCTATOYHON MOJIHOTOW M TOYHOCTHIO BBIPAaXKaThb CBOM MBICIU B COOTBETCTBHH C
3a/layaMHy U yCIOBUSIMU KOMMYHUKAIUU;

BJIa/ICHUE MOHOJIOTUYECKON U Auasiorndeckoi popmMaMu peun.

IIpeamMeTHBIE pe3yabTaThl

B pe3ynbpTaTe 0CBOEHUS IPOrpaMMbl 00YUYaIOLIUECS JOJKHBI

3HAMmMb.

KJIFOYEBbIE OCOOEHHOCTH TEXHOJIOTUI BUPTYaJIbHOW U JOIOJIHEHHON PEalbHOCTH;

IPUHLIUIIBI pa0OTHI IPUJIOKEHUI C BUPTYaIbHON U 1ONOJHEHHON PeasibHOCTHIO;

HepeueHb COBPEMEHHBIX YCTPOWCTB, MCHOJIb3YEMbIX AJII PaOOThl C TEXHOJOTUSAMH, U HX
IIPEeHA3HAYCHUE;

OCHOBHOM (DyHKIIMOHAJI IPOrpaMM JUIsl TPEXMEPHOI'0 MOJIENU POBAHMUS;

OPUHLKIBI U CHOCOOBI pa3pabOTKU MPUIOKEHUH C BHUPTYyaJbHOW M JONOJHEHHOM
PEabHOCTHIO;

OCHOBHOW ()YHKIIMOHAJ MMPOrPaMMHBIX CPeJ] ISl pa3pabOoTKU MPUIIOKEHHUI ¢ BUPTyalbHON U
JIOTIOJITHEHHON peasibHOCTHIO;

0COOCHHOCTH pa3pabOTKH I'paPUUECKUX HHTEP(EHCOB.

HACTPaMBAaTh M 3aIMlyCKaTh IIJIEM BUPTYaIbHOW PEabHOCTH;

yCTaHABJIMBATh U TECTUPOBATH MPUIIOKEHUS BUPTYaJIbHON PEATbHOCTH;

CaMOCTOSITEIILHO COOMPATh OUYKH BUPTYAILHOW PeabHOCTH;

(bopMyIMpoBaTh 3a/1a4y Ha MPOSKTHPOBAHUE HCXOJIS U3 BBISIBICHHOW TPOOJIEMBI;

YMETh MOJIb30BaTHCS Pa3IMYHBIMU METOJaMH T'€HEepaluu HJIeH;

BBIMOJTHATH MPUMUTHBHBIE ONEPAIH B IPOrpaMMax sl TPEXMEPHOT'O MOJCITHPOBAHHNS;
BBINOJTHATh TPUMUTHBHBIE ONEPALMU B NMPOTPaMMHBIX Cpefax sl pa3paboTKH MPUIOKEHUN
C BUPTYaJbHOW M JONOJIHEHHOH PeajbHOCThIO;

KOMIMJIMPOBAThH IPHIIOKEHUE JJIsI MOOMIIBHBIX YCTPONCTB MJIM NEPCOHAIBHBIX KOMITBIOTEPOB
¥ pa3MeIaTh €ro JUIsd CKauuBaHMS IT0JIb30BATEIISIMH;

pazpabaTeiBath rpadpuueckuit unTepdeiic (UX/UI);

pa3pabaTeiBaTh BCE HEOOXOAWMBIE TpaduyecKrue W BHIEOMATEpUANbl U MPE3CHTAIHH
MPOEKTA;

NPEICTABISTH CBOM MPOEKT.

grademo.

OCHOBHOM TEPMHUHOJIOTHEH B 00JacCTH TEXHOJOIMH BUPTyaJIbHOW W  JOMOJHEHHOU
peabHOCTH;

0a30BbIMH HaBBIKAMU TPEXMEPHOIO MOJEIUPOBAHUS;

0a30BbIMM HaBBIKAMH pa3pabOTKU MNPUJIOKEHUN C BUPTyaJdbHOM M JOMOJIHEHHOU
PEATBHOCTBIO;

3HAHUSAMH T10 IPUHLIUIIAM pabOThl 1 OCOOEHHOCTSM YCTPOUCTB BUPTYaJIbHON U JIOTIOJHEHHON
PEANBHOCTH.



q)OprI MOABECACHUS UTOI0OB peain3anuu OﬁﬂlCOﬁpﬂ:&OBﬁTCJ’IbHOﬁ MporpaMmmal

ITonBeneHune UTOrOB peanu3yeTcs B paMKax 3alluThl pe3yJibTaToB BeinosHeHus Kelica 1 u Keiica
2.

®opmMbI 1eMOHCTPALMH Pe3yJabTATOB 00y4YeHHA

[IpencraBieHue pe3yiabTaTOB O0pa30BATENbHOW AESATENLHOCTH HpOHaEr B (opme myOnmyHOM
Npe3CHTalIun pemeHHﬁ KeiicoB KOMaHJaMH U MOCICAYIONIMX OTBCTOB BBICTYIAIOIIHMX Ha BOIIPOCHI
HAaCTaBHHKA U JPYTIUX KOMaHI.

@ opMbI IMATHOCTHKHU Pe3yJ1bTATOB 00y4eHUs!

becena, rectupoBanue, onpoc.

Conep:kanue nmporpaMmbl Kypca

[IporpamMma mpenmnonaraeT MOCTENEHHOE PACIIMPEHHE 3HAHUW W UX yriayOJeHue, a Takke
npuoOpeTeHre yMEHUH B 00JacTH TPOEKTUPOBAHUS, KOHCTPYUPOBAHHMS M  HM3TOTOBJICHUS
TBOPYECKOTO MPOIYKTA.

B ocHoBe 00pa3oBaTeIbHOro Mpolecca JISKUT MPOEKTHBIN moaxoa. OcHoBHasA GopMa mogadu
TEOPUH — HMHTEPAKTUBHBIE JICKIMU W IOLIArOBbIE MacTep-Kiaccsl B rpynmnax g0 10—-15 genosek.
[TpakTHueckue 3aaHMsl TUIAHUPYETCS BBIMOJHATh KaK MHIUBUIYaJIbHO M B Mapax, Tak U B MajbIX
rpynmnax. 3aHsTus MPOBOAATCS B BUJE Oecel, CEMUHAPOB, JIEKIUM: /I HAIJISTHOCTH 10/1aBa€MOI0
MaTepuala UCHOJb3YETCsl pa3Iu4HbIil MyJIbTUMEAUWHBIN MaTepuall — MPE3eHTALUU, BUIEOPOIIHUKH,
IIPUIIOKEHUS TIP.



KanengapHo-teMaTHY€CKO€ NIAHUPOBAHUE

aTta
Bcero A
Ne Pa3nennsl nporpamMMsl y4e0HOI0 Kypca IIpOBEEe-
4acoB
n/n HUA
OoOpa3oBartesibHAsA YacTh
1 | Keiic 1.
IIpoexTupyem naeanbHoe VR-ycTpoiicTBO
1.1 | 3nakomctBOo. Texnuka Oe3omacHoctu. BBomHoe 3anstue («Co3nmaBait | 2
MUDBI»)
1.2 | BeeneHue B TEXHOJIOTUU BUPTYaJIbHOM U TOMIOJHEHHON peajbHOCTH
1.3 | 3nakomMcTBO ¢ VR-TEXHOJOTHSIMU HAa HHTEPAKTUBHON BBOJIHOM JIEKITMH 1
1.4 | TectupoBaHue yCTpOMCTBa, yCTaHOBKA MPUJIOKEHUMN, aHAIM3 MpUHLUIOB | 1
paboThl, BBISIBJIIEHUE KIIFOYEBBIX XapaKTEPUCTUK
1.5 | BeisiBneHHe MPUHIMIIOB PaOOTHI IIJIeMa BUPTYaIbHOH PeaJbHOCTH, MTOHCK, | 2
aHaJIM3 U CTPYKTypUpoBaHue nHpopmanuu o 1pyrux VR-ycrpoiicTBax
1.6 | Beibop MmaTepuana ¥ KOHCTPYKIMH i COOCTBEHHOW TapHUTYpBHI, | 2
MOJrOTOBKA K COOpKE YCTpOiicTBa
1.7 | Coopka coOCTBEHHOI TapHUTYPHI, BEIPE3aHHE HEOOXOIMMBIX JeTanen 2
1.8 | COopka COOCTBEHHOW TapHUTYpHI, BBIpE3aHHUE HEOOXOAMMBIX JeTaje, | 2
JIM3aiH yCTPOUCTBA
1.9 | TectupoBanue u 70pabOTKa MPOTOTHIIA 2
1.10 | Pabota c kapToil MOJB30BATENHLCKOI'O OIBITA: BBISBICHHE Mpodiem, ¢ |1
KOTOPBIMU MOXHO CTOJIKHYThCS NMpU Hcmonb3oBaHud VR. dDokycupoBka
Ha OJHOM U3 HUX
1.11 | AHa)IM3 U OIEHKa CYIIECTBYIOIMUX pelieHui mpooiaemsl. MHdorpaduka mo | 1
peleHusIM
lenepanust unedt s permieHus 3TUX mpobiieM. OnmMcaHWe HECKONbKUX | 2
uaeH, 3KCIpecc-3CKu3bl. MUHHU-IPE3EHTAlMU UJEH W BbIOOp JYy4IIHUX B
1.12 | mpopaboTKy
W3ydenue TOHATHS «IEPCIEKTHBAa», OKPYKHOCTH B IMEPCIEKTHUBE, | 2
1.13 | TPUXOBKH, CBETOTCHH, NAJAIOIICH TEHU
1.14 | I3yueHue CBETOTEHHU W Majaroliei TeHu Ha npumepe ¢uryp. [loctpoenue | 2
OBICTpOro 3cKku3a (GUTryphl B MEPCIEKTUBE, Iepeaaya 00bEMa ¢ MOMOIIBIO
KapaHjaama. TexHHKa pucOBaHMs MapKepaMu
1.15 | OcBoenue HaBBIKOB paboThl B [1O myis TpéxmepHOro mpoekTrupoBanus (Ha | 6
BbIOOp — Rhinoceros 3D, Autodesk Fusion 360)
1.16 | 3D-mozaenmupoBaHue pa3padaThIBAEMOr0 YCTPOHCTBA 4




dotopeanuctiuunas Buzyanusanus 3D-momenu.  Penmep  (KeyShot, | 2
1.17 | Autodesk Vred)

[TonroroBka rpaduueckux mMaTepuanoB Ui Mpe3eHTaluu npoekta (poro, | 2
1.18 | Buneo, undorpacguka). OcBoeHrnEe HAaBBIKOB BEPCTKU MPE3ECHTALIUU

[IpencraBnenne MpOEKTOB mepen ApyruMu oOydaroummucs. [lyOmuunas | 2
1.19 | npe3eHTaIMs U 3aUTA TTPOSKTOB

Keiic 2. PazpadarsiBaem VR/AR-npunoskenns

BBojHas WHTEpaKTHBHAs JIEKIUS IO TEXHOJOTHSAM JONMONHEHHOW u |1
2.1 | cMemaHHOM peasbHOCTH

TectupoBanue CYLLECTBYIOIIUX AR-nipunoxenui, onpexnenenue | 1
2.2 | IPUHIUIIOB paOOTHl TEXHOJOTHH

BrisBrienne mpoOiemMHONM cuTyanuu, B KOTOpod momoryio 01 VR/AR- | 2
2.3 | mpuIIOXeHUe, UCTIONb3YsI METO/bI IU3aiH-MBIIIIEHUS

AHanmu3 ¥ OLIEHKa CYIIECTBYIOIIMX peuleHuid mnpobiembl. ['eHepauus | 2
2.4 | cobcTBeHHBIX uei. PazpaboTka cCrieHapHs MPUIIOKCHUS

Paspaborka creHapuss TPUIOKEHUS: MEXaHHKA  B3aUMOJICHCTBUS, | 2
2.5 | pyHKUuMOHAN, IpUMEPHBIN BUJ UHTEpdeiica
2.6 | MuHM-Ipe3eHTaluu Ul U UX J0paboTKa o 0OpaTHOMU CBS3U 2
2.7 | IlocnenoBatenpbHOE M3yUYEHHE BO3MOXKHOCTEH cpebl pa3padbotku VR/AR- | 2

MIPUIIOKEHU N
2.8 | Pazpaborka VR/AR-npuiioxxeHus B COOTBETCTBUH CO CIICHApUEM 8
2.9 | COoop 00paTHOIA CBS3M OT NOTEHIIMAIBHBIX MOJIb30BATEICH TPUIIOKEHUS 2
2.10 | lopa®oTka MpHUIIOKEHUS, YIUTHIBasi OOPATHYIO CBS3b MOJIb30BATENS 2

BrisiBrenne kimodeBbiX TpeboBanuil k paspadotke GUI — rpaduueckux | 2
2.11 | uaTepdeiicoB MpUIOKEHUH
2.12 | Pa3paboTka nnTepderica mpuiIoKeHust — AU3aiHa U CTPYKTYPBI 2

[TonroroBka rpaduueckux mMaTepuanoB Juid Npe3eHTaluu npoekra (poro, | 4
2.12 | Buneo, undorpaduka). OcBoeHUE HAaBBIKOB BEPCTKH MPE3CHTAIIUN

[IpencraBieHue MpoeKTOB mepen Apyrumu oOydaromumucs. [TyOmuunas | 2
2.13 | nmpe3eHTaIUs U 3aIIUTa TPOCKTOB

Bcero yacos 68

Pe3eps 4 yaca 72




Coneprxanue TeM NpOrpaMmbl

Keiic 1. IIpoexTupyem ugeaibHoe VR-ycTpoiicTBO

B pamkax mepBoro kekica (34 4) oOydarommecs HCCICAYIOT CYIICCTBYIOIIHE MOICIH
YCTPOWCTB BUPTYaJIbHOW pEANbHOCTH, BBIABISIOT KIIIOUEBHIC MapaMETpPhbl, a 3aTeM BBIIOIHSIOT
MPOEKTHYIO 3aJadyy — KOHCTPYUPYIOT coOcTtBeHHoe VR-yctpoiictBo. OOyuaronuecss UCCIEAYIOT
VR-KOHTpOJUIepsl B O0OOIIAIOT BO3MOXHBIE TPHHIUIBI YIPABICHUS CHCTEMaMH BUPTYaJIbHOMN
peanbHOCTH. CpaBHUBAIOT Pa3IMYHbBIC TUIIBI YIIPABICHUS U JIETAIOT BBIBOJBI O TOM, YTO HEOOXOAMMO
JUTsE «0OMaHay MO3ra U TIOTPYXKEHUS B IPYTrOM MUp.

OOyuaromuecs cMOryr coOpaTb COOCTBEHHYIO MoOAedb VR-rapHUTYpbI: CIPOEKTHPOBATH,
CMOJENHMPOBaTh, BBIpe3aTh/pacnedataT Ha 3D-puHTEpe HYyXXHBIE OJEMEHTH, a 3aTeM
IPOTECTHPOBATH CAMOCTOSTENFHO pa3paboTaHHOE yCTPOMCTBO.

Keiic 2. Pazpa6arsiBaem VR/AR-npuiioxkenus

ITocne popmMupoBaHUs OCHOBHBIX HMOHSATHI BUPTYalbHOM peaJbHOCTH, MOTyYEHUs] HaBBIKOB
pabotel ¢ VR-060pynoBanueM B nepBoM keiice (34 4), oOyuaronyecs nepexonsiT K pacCMOTPEHUIO
IOHATUN JIONOJHEHHOW M CMEIIAHHOW peaJlbHOCTH, pPa30UparoT HMX OCHOBHBIE OTJIMYHUS OT
BuptyaisHor. CosnmaroT cobctBenHoe AR-mpunoxenue (augmented reality — gomoiHeHHas
peasbHOCTh), OTpabaThiBasi HaBbIKM pabOThl C HEOOXOAMMBIM B JaJbHEHIIEM MPOrpaMMHBIM
obecriedeHneM, HaBbIKH JU3aiiH-IPOEKTUPOBAHMS U TU3aiH-aHAJIUTUKY.

OOyuaromuecs Haydatrcsd pa0oTaTh C KPYMHEHIIMMH PEMO3UTOPUSIMU OECIIaTHBIX TPEXMEPHBIX
MoJieleld, CMOT'YT MUHUMAJbHO aJalTHPOBATh MOJENH, UMEIOLIHECs B CBOOOIHOM JOCTYIE, TOJ
CBOM HYXJbl. HauymHaeTcss 3HAKOMCTBO CO CTpyKTypod wuHTep(deiica mnporpammbl s 3D-
MojenupoBanus (Mo ycMoTpeHHio HacTaBHmka — 30S Max, Blender 3D, Maya), ocHOBHbIMHU
KOMaHAaMu. BBOASATCS MOHATHUS «ITOJIUTOHAJIBHOCTBY» U «TEKCTYPa.
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KanpoBble yciioBusi peajiu3anuu nporpaMmmbl

TpeboBaHUS K KaIPOBBIM pecypcam:

YKOMILIEKTOBAaHHOCTh 00pa30BaTEIILHOTO YUPSKICHUS IegarornuecKuMH,
PYKOBOJISIIIIMMHU ¥ HHBIMH pa0OTHUKAMU;

YPOBEHb KBaJTM(PUKAUU TIEAArOTHICCKUX, PYKOBOIAIIUX W HWHBIX PaOOTHHUKOB
00pa30BaTENbHOTO YUPEKACHUS;

HEIPEPHIBHOCTh TPOPECCHOHATBHOTO Pa3BUTHS TEAArOrMYECKUX M PYKOBOISIIMX
pabOTHHKOB  00pa30BaTEIBHOTO  YUPSKICHHUS,  PEATM3YIONIEr0  OCHOBHYIO
00pa30BaTEIbHYIO MPOrPamMMy.

Kommnerenuun neaarorudycCcKkoro pa6OTHI/IKa, peainu3yronero OCHOBHYIO 06pa30BaTeany10

porpammy:

obecrieunBaTh YCJIOBUS ISl YCIEUIHOM NEeSATENbHOCTH, IMO3UTHUBHOM MOTHBAILUH, a
TaKK€ CaMOMOTHBHUPOBaHUS 00ydarouXcs;

OCYIIECTBJIATh CAMOCTOSITENIbHBIH IOMCK M aHalu3 HHQOpPMALMU C IOMOIIBIO
COBPEMEHHBIX MH(POPMALIMOHHO-TIOMCKOBBIX TEXHOJIOTU;

BJIaJICHUE UHCTPYMEHTAMH IIPOEKTHON AeATEIbHOCTH;

YMEHHUE OpraHU30BbIBATh U COMPOBOXK/IATh Y4€OHO-HCCIIEA0BATENBCKYIO U TPOSKTHYIO
NeATeIbHOCTh 00y4aroIuXcs;

YMEHHME UHTEPIPETUPOBATh PE3YJIbTaThl JOCTUKEHUI 00yJarommXxcs;

0a30BbI€ HaBBIKU pabOTHI B IpOrpaMMax JJjisi TpExmMepHoro Mmoaenuposanus (3ds Max,
Blender 3D, Maya u np.);

0a30Bble HaBBIKM PaOOTHI B MPOrPAMMHBIX CPEAax MO pa3paboTKe MPUIIOKEHUH ¢
BHUPTYaJIbHOM U OMOTHEHHOH peanbHOoCcThIO (Unity3D, Unreal Engine u ap.).

11



MarepuajibHO-TeXHHUYECKHE YCJA0BHS Pealu3alu MporpamMmmMbl
AnnapaTrHoe U TeXHHYecKoe odecrniedyeHne:

—Pabouee mecTo oOyuaromerocs:

HOYTOYK: MPOM3BOAMTEIBHOCTh Imporeccopa (mo Ttecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He menee 2000 equnuI; 00bEM ONEpaTUBHOW MaMSITH: HE MeHee 4
I'6; o0bém mHakomutens SSD/eMMC: nHe wenee 128 [0 (MM COOTBETCTBYIOIIMH MO
XapaKTePUCTUKAM IePCOHALHBIA KOMITBIOTEP ¢ MOHUTOPOM, KJIABHATYPON U KOJIOHKAMH);

MBbIIIb.

—Pabouee MecTo HacTaBHUKA:

HoyTOyK: mporieccop Intel Core i5-4590/AMD FX 8350 — ananmoruuHasi wid 0ojiee HOBas
mozens, rpaduueckuit mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHaJornyHas uiu 0oJsiee HOBasi MOJIE€Nb, 00BEM onepaTUBHON namsaTH: He MeHee 4 ['0, BuIeOBbIXOA
HDMI 1.4, DisplayPort 1.2 wim 6osee HoBast Moieib (MJIM COOTBETCTBYIOIIUNA IO XapaKTepUCTUKAM
MEPCOHANILHBIA KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOH M KOJIOHKAMH ),

nwieM BupTyasbHol peanbHoctd HTC Vive umu Vive Pro Full Kit — 1 .

JIMYHBIC M06I/IJ'IBHBIG yCTpofICTBa 06yllaIOH_[I/IXC$I I/I/I/I.]'II/I HaCTaBHHUKaA C OHepaHHOHHOﬁ CHUCTEMOH
Android:;

MPEe3eHTAIMOHHOE 000pPYyIOBaHME C BO3MOXHOCTBHIO TOJKIIOUEHHS K KOMIbloTepy — 1
KOMILJICKT;

¢numyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J10CKa, COOTBETCTBYIOIIUN HAOOp MHChbMEHHBIX
HNpUHALICKHOCTEW — | mT.;

enuHas ceth Wi-Fi.
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IIporpamMHoe o0ecnieueHue:
— oducHOE MporpaMMHOE o0ecIiedeHuE;
— TmporpaMMHOe obecrieueHune g TpéxmepHoro moxenupoBanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);
— TMporpaMMHasl cpefa Jis pa3pabdOoTKHU MPUIIOKEHUM ¢ BUPTYaJbHOM M JOMOIHEHHOU
peansHOCTBIO (Unity 3D/Unreal Engine);
— TpaduuecKkuil perakTop Ha BEIOOP HACTaBHUKA.

Pacxoanbie maTepuaibl:

Oymara A4 11 prucoBaHMsl U pacliedaTku — MUHUMYM | ynakoBka 200 1uCTOB;
Oymara A3 11 pucoBaHMsl — MHUHUMYM 110 3 JMCTa HAa OJJHOTO 00y4aroerocs;
Ha0Op NPOCTHIX KapaHJallel — 10 KOJIMYECTBY 00 ydaroluxcs;

Ha0O0p YEPHBIX APUKOBBIX PyUEK — M0 KOJHMUECTBY 00yUaromuxcs;

ke IIBA — 2 mT.;

KJIeH-KapaHaall — [0 KOJMYECTBY 00y4JaroluXcs;

CKOTY IPO3payvHbIil/MaTOBbIN — 2 HIT.;

CKOTY JBYCTOPOHHUN — 2 WIT.;

KapToH/roppokapron s makerupoBanus — 1200*800 mm, mo OJHOMY JHCTY Ha JBYX
0o0y4Jaronmxcs;

HOX MaKETHBIH — I10 KOJIMYECTBY 00Yy4arOIIUXCs;

JIE3BUS 11 HOKAa CMEeHHBIE 18 MM — 2 IIT.;

HOXKHUI[BI — M0 KOJMYECTBY 00YyUaIOLIUXCS;

KOBPHUK JIJISl PE3KU KapTOHA — I10 KOJIUYECTBY 00yUYaroIIUXCs;

JUH3BI 25 MM Ui 34 MM — KOMIUIEKT, 110 KOJIMYECTBY 00YyJaroImxcs;
nononautTenbHo — PLA-nimactuk 1,75 REC HecKOJIBKHX IIBETOB.
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16. http://bevirtual.ru.

17. https://vrgeek.ru.

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

19.  https://geektimes.ru.

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/UCOzx6PAOtgemJI1Ypd 1FTA.

34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term meta[]=design
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ITpoaoKUTEIbHOCTh Y4eOHOr 0 roja

Jranbl 00pa30BaTEJIbHOIO MpoLecca
Hauano yueOHOro roga 01 cenTsa0ps
[TpomomKUTETPHOCTh Y4eOHOT0 rofa 36 "Hemenn
[lepBoe nmomyroaune 01.09-31.12
17 Henenp
Bropoe nonyroaue 11.01-29.05
19 nenens
I1po1OIKUTENBHOCTD 3aHATHUS 7-18 ner: 2 4. mo 45 muH
Bxopasmuii KOHTpOJIb 1.10-15.10
Wrorosas arrecranus 20-25 ampenst
MeporpusiTusi 10 OKOHUYaHHUIO Y4eOHOTO 28-29 mas
roaa
OkoHyaHue yueOHOro roja 29 mas
Kanukyinsl 3umMHIE 27 nexabps o 10 saBaps (10 gHei)
Kanukynel netHue C 01 urons o 31 aBrycra peanuzaius J0CyTrOBbIX
porpamMmm

BrIixonHbIe U Mpa3THUYHBIC THU

Haugaso / Konen JHueit HasBanue

2 Hos16ps | 4 HoAODs 3 JleHb cornacusi U IpUMUpPEHHUs]

30 nekabpsi / 10 Susaps 12 Hosoroanue kanukyssl 2021

22 ®eBpads / 24 Depans 3 Jensb 3amutHuKa OTeuecTBa

7 Mapra /9 Mapra 3 MexayHapoIHBIN KEHCKUN
JIeHb

1 Masi / 4 Mas 4 Henn Tpyna (mepBbie Maiickue)

9 Mas / 12 Mas 4 Jenn [To6ens! (BTOpbie
MalcKue)

Utoro 29 awueii.
Kanukymnsl

Ocennue ¢ 26 okTs16ps — 03 HOSIOps
3umnue 30 nexabpst — 11 ssHBaps

JlomomauTenbHbie 1t 1 kimacca 22 ¢eBpans 1o 26 despans

Becennue ¢ 22 mapra no 28 mapra

Pacnpez[eﬂeHHe KOJIMYECTBA 4aCOB B TCUCHHC Iroga

CEeHTI0pb

OKTSIOpb

HOSIOPb

neKaopb

SIHBApb

beBpanb

MapT

anpesb | Mai HUTOT'O

8

8

8

8

6

8

8 6+2 | 68 (72)
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MpownTo U NPOHYMEPOBAHO
Ha 15 ( nmmeceed psimetay.
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