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1. HOACHHUTEJIbHAA 3AIIMCKA

B coBpemeHHOM MHpe BO3pacTaeT MOTPEOHOCTh OOMIECTBA B CaMbIX MEPEIOBBIX TEXHOJOTHIX
XXI Beka: nononnenHoit (AR) u BupryansHoii (VR) peanbHOoCcTH. XOTS BUpTyasibHasi peajlbHOCTh €I11e
HE CTaJla YacCThIO Halel XH3HH, OHA yXe 0OOCHOBBIBacTCS B cepe 0O0pa3oBaHUsA: MOCMOTPETh, KaK
YCTPOEH OpraHu3M 4YeJIOBEKa, YBUAETh IIPOLECC CTPOUTENIHCTBA 3HAMEHUTBIX COOPYKEHUM, COBEPUIUTD
HEBEPOSITHOE ITYTELIECTBUE U MHOI'OE JIPYrO€ CEro/iHs MOTYT CAENaTh JIETU C IIOMOLIBIO OUYKOB BUPTY-
QTBHOM peaIbHOCTH, cMapT(doHA M CHEIUaIbHOrO MOOWIbHOTO mpuiioxkeHus. L{ludgpoBoe nckyccTBo
BUPTYaIbHOW PEAIbHOCTU MOYKHO CUUTATh MOCT-KOHBEPI'€HTHON (POPMOI MCKyCCTBa, OCHOBBIBAIOLIEH-
Csl Ha CMHTE3€ MCKYCCTBA U TeXHOJIOTUH. LluppoBoe NCKycCTBO COCTOUT U3 TPEX YacTel: BUPTyalibHAs
peaIbHOCTh, TONIOJHEHHAs peallbHOCTh U CMEIIaHHAasl PEaIbHOCTb.

OobmepaszBuBaromas nporpaMmma «VR AR KBantym» npusBaHa pacmiipuTh BO3MOXHOCTH yda-
muxcst A1 GOpMUPOBAHUS CHELMABHBIX KOMIIETEHIMH, CO34aTh 0COObIE YCIOBUS AJISi PAaCUIMpPEHUs
J0CTyIa K rI00albHBIM 3HAHUSIM U MH(OPMALIUH, OTIEpeXkaroIiero 0OHOBJICHUS COJEpHKaHUS JOMOJIHU -
TEITLHOTO 00pa30BaHUSI.

HanpasnenHocts o6mepasBuBaronieit mporpaMMsl « VR AR KBantym» - TexHuueckas.

IIporpamma pa3padoTaHa B COOTBETCTBUM C IOKYMEHTAMM:

o  denepanbHblid 3aKk0H 0T 29.12.2012 r. No273-D3 «O06 o6pa3zoBanuu B Poccuiickoii deneparmm»

e KoHuenmus pa3BUTHS JOTOJHUTENHHOTO 00pazoBanus B PD (yrBepikaeHna pacmnopsbkenuem [lpa-
ButenbeTBa PO ot 04. 09.2014 Ne 1726-P)

e Crparerus pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuoA 10 2025 ronga (yrBepxkie-
Ha pacniopspkenneM [IpaButenbctBa Poccuiickoit @eneparuu ot 29 mast 2015 r. Ne 996-p)

e CII 2.4.3648-20 «CanuTapHO-31HUIEMHAOIOTHIECKHNE TPEOOBAHUS K OpTraHU3AIUsIM BOCIIH-
TaHus U 00y4eHUs, OT/AbIXa U O3JIOPOBIICHUS JIETEH U MOJIOJCKU», YTBEP)KIEHHBIX TTOCTaHOBJIE-
HHMEM TJIABHOTO CaHUTAapHOTO Bpaya oT 28.09.2020 Ne 28
https://docs.cntd.ru/document/566085656

e (CanlluH 1.2.3685-21 «I'urnenndyeckne HOpMaTUBBI U TpeOOBaHUs K 0OecreueHU0 0e301acHo-
cTd U (MnK) Oe3BPEIHOCTH JJIA YejoBeka (PaKkTOpoOB cpeibl OOMTaHUS», YTBEPKIACHHBIX MOCTA-
HOBJICHHWEM TJIaBHOTO caHuTapHoro Bpava oT 28.01.2021 Ne 2

https://docs.cntd.ru/document/573500115

YpoBeHb 0CBOEHNSI COEPKAHUS MPOTrPAMMBI - CTapTOBBIM.

AKTYyaJIbHOCTb

AKTYyaJbHOCTBH MPOTPAMMBbl 3aKIHOYAETCS B MOJYYEHHH yYalIUMHUCA HAaYaJbHBIX YMEHHUM U Ha-
BBIKOB B 007aCTH MpoeKTUpoBaHus U pa3paboTku VR/AR koHTeHTa u pabOThl ¢ COBpEMEHHBIM 000pPY-
JOBaHHEM. DTO TO3BOJSET JETAM U TOAPOCTKAM NPHUOOPECTH MpeAcTaBlieHue 00 MHHOBAIIMOHHBIX
npodeccusax Oyayiiero: Au3aiHep BUPTyalbHBIX MUPOB, mpoatocep AR urp, pexuccep VR ¢unbpmos,
apXUTEKTOp aJalTUBHBIX MPOCTPAHCTB, NW3aiiHEep MHTEpaKTUBHBIX WHTepdeiicoB B VR u AR u np. B
MpOrpaMMe pacCMaTPUBAIOTCS TEXHOJOTUYECKUE ACIIEKThI pealii3allid CUCTEM BUPTYAJIbHOM U JOMOJI-
HEHHOW peasbHOCTH: CIIelUaT3UPOBAaHHBIC YCTPOICTBA, dTanbl co3aanus cucteM VR/AR peanbHOCTH,
WX KOMMOHEHTOB, 3D-rpaduka Ans MOAETUPOBAHUS Cpell, 0OBEKTOB, MEPCOHAXKEH, MTPOrpaMMHBIE UH-
CTPYMEHTAPUU JIJIsl YIIPABIIEHUS MOJIEIIbIO B UHTEPAKTUBHOM PEXUME B PEaJIbHOM BPEMEHH.

B ocHoBy nporpammbl «KBaHTYM» 3a7105K€HbBI IPUHLUIIBI MPAKTUYECKOW HANpPaBIEHHOCTHU - UH-
JUBUAYaJIbHON MM KOJJIEKTUBHOW IMPOEKTHOMN AEATEIBbHOCTH.
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VYHHUKaTBbHOCTh AAHHOW MPOTpaMMbI OOYCIIOBJIEHA HCIIOJIb30BAaHHEM B 00pa30BaTEIILHOM IPO-
1ecce O00JIBIIOr0 MHOTOOOpPas3Hs COBPEMEHHBIX TEXHUYECKUX YCTPOUCTB BHPTYAJIbHOM U JOTIOJHEHHOMN
peaTbHOCTH, YTO MO3BOJISIET CHIENIATh MPOIlecC 0OyUeHHUs He TOJBKO sipue, HO M HaryIgaHee U uHpopma-
tuBHee. [Ipu neMoHcTpanuu BO3MOKHOCTEH UMEIOLIUXCS YCTPOMCTB UCIOJIB3YIOTCA MYJIbTUMEIUWHBIC
MaTepHaJIbl, WJUTIOCTPUPYIOIINE MPOTEKAHUE PA3INYHBIX (PU3HMUECKUX MPOLECCOB, YTO TMOBBIIIACT 3aHMH-
TEPECOBAHHOCTh YYaLIUXCS K JaHHOMY BUAY JI€STEIbHOCTH.

HoBu3Ha nporpamMmsl 3aKI1049a€TCs B TOM, YTO B IIPOLIECCE OCBOEHUS MPOTPaMMBbl y yUallluXcs
(bopMUPYIOTCSl YHUKAIbHBIE 0a30BbIe KOMIIETEHIIMH B pab0Te C COBPEMEHHBIM KOMITBIOTEPHBIM HCKYC-
CTBOM IIYTEM MOTPYKEHUS B MPOEKTHYIO JEATEIbHOCTh YEPEe3 OCBOCHUE TEXHOJOTHI MYNbTUMEIUU U
HeT-apT. OTIIMYUTENBHON 0COOEHHOCTHIO IPOTPaMMBI SIBIISIETCS TO, YTO OCHOBHOW (OpMON 00ydeHHUs
SIBJISIETCS. METO/1 PEILIEHUS MPAKTUYECKUX CUTYaLUH.

LleneBoii aynuTopuell mporpaMmsbl JTOTIOJHUTEILHOTO 00pa30BaHus SBISIOTCSA JETH B BO3pPAcTe
OT ... 10 ... JIET, MPOSIBJISIIOIINE UHTEPEC K TEXHOJIOTUSIM BUPTYaJIbHON M JOMOJHEHHOW peanbHOCTH,
paszpaboTke 3D Buaeourp u CO3AaHHUI0 MYIbTUMEIUUHBIX MaTepuanoB Ha 6a3e 3D rpaduku u aHnMa-
LUH.

Jannas mporpamma 1o Gopme opraHmzanud  o0pa30BaTEIbHON JEATETHLHOCTH SBISIETCS MO-
JyJIBHOM.

Heab nporpammel: GopMUpOBaHKE y yJaIMXCS HAYaJbHBIX YMEHUN M HABBHIKOB B pa-
60Te ¢ Hu(POBBIM UCKYCCTBOM UY€pe3 MOTPYKEHUE B BUPTYAIbHYIO PEAIbHOCTbD.

3apaum:
Oopazosamenvhvle (npozpammmusie):
. JaTh MOHATHE O IU(PPOBOM UCKYCCTBE Yepe3 MOTPYKEHNE B BUPTYAJIbHYIO PEabHOCTb;
. pa3BuTh y yuamuxcs uatepec k 3D-rpaduke u anumanuu;
. JaTh TIPEICTABJICHHE O KOHCTPYKTUBHBIX OCOOCHHOCTSAX M mpHHIMNaxX padotsl VR/AR-
YCTPOMCTB;
J naTh ydauiumcsi 0a30BbIe HaBBIKKM PabOTHI ¢ COBpeMEHHBIMU Nakeramu 3D — moaenupo-

Banus (Blender 3D), muiardopmamu, npeaHasHadYeHHBIMA JUTS CO3JaHMsl MPUIOKEHUH BUPTYaIbHON |
nomnosHeHHO# peansHocTr (Unity Personal);

° Pa3BUTh Y yHaIIUXCA HABBIKK MIPOTPAMMHUPOBAHUS.
Juunocmmnoie:
° (hopMHpOBaHHE HABBIKOB TPYIOIIOOUs, OEpEKIUBOCTH, YCHUAUYMBOCTH, aKKypaTHOCTHU

pu pabote ¢ 000pyA0BaHHUEM;

. (dbopMUpOBaHHE TMO3UTHUBHBIX JIMYHOCTHBIX KAa4YeCTB YYalllUXCA: IEJICYCTPEMIICHHOCTH,
KOMMYHUKATHBHON ¥ HH(OPMAIIMOHHON KYJIbTYpPbI, H300pETaTEIbHOCTH U YCTOWYMBOTO HHTEpeca K
TEXHUYECKOH JeITeTbHOCTH;

° MOHMUMAaHHE COIMANFHOW 3HAUYMMOCTH MPUMEHEHUs W TepcrnekTuB pa3Butus VR/AR-
TEXHOJIOTHH;

° (dhopmupoBaHre yMeHHUs paboTaTh B KOMaH/IE.

Memanpeomemnowie:

° Pa3BUTh y y4YallUXCs CIIEIUATIbHbIE KOMIETEHIIMU HA PEUIEHUE TEXHOJIOTMUYECKUX 3a4a4

B Pa3JIMYHBIX TEXHUYECKHX 00TIACTSIX;

. pa3BHUBaTh MPOCTPAHCTBEHHOE BOOOpaKEHHE, BHUMATEIHHOCTh K JETANsIM, aCCOLMATUB-
HO€ Y aHAIUTUYECKOE MBIIIEHUE;

. MOTHBHUPOBAThH YUaIIMXCS K HECTAHIAPTHOMY MBIIUICHHUIO, H300peTaTeNbCTBY U HHHUIIHA-
TUBHOCTH TIPH BBITIOJIHEHUH TIPOSKTOB B 00JaCTH HU(POBOTO UCKYCCTBA.
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IlnanupyemMsble pe3yJbTaThl peaju3alii NpPorpaMmbl
Oopazoeamenvhbie (npozpammusie) pe3yibmamsvl 00y4eHU:

Cobnrooarom:

. MpaBuUiia TEXHUKU O€30MaCHOCTH Tpy/a IIpHu paboTe ¢ 000pyJ0BaHNEM U B KAOUHETE;

J MOHUMAIOT CIICIHAIbHBIC TEPMHUHBI U TIOHSTHS,

J TEXHUYECKUE M TIPOTPaMMHBIE CPEJICTBA B 00JACTH BUPTYaIbHON U JIOTIOJTHEHHOW peatb-
HOCTH;

. KOHCTPYKTUBHBIC OCOOCHHOCTH 1 pUHIHUIBI padoThl VR/AR-ycTpoiicTB;

J ymerom:

J CaMOCTOSITEIIEHO paboTaTh C COBPEMEHHBIMH KamMepaMmH ITaHOPaMHOH ()OTO- M BHJIEO-

ChEMKH Tpu nomoInu naketoB 3D — moaenupoanwus (Blender 3D);

° CO3/1aBaTh MYJIbTUMEIUIHBIC MaTepUaIbl ISl yCTPOUCTB BUPTYATIbHON PEATbHOCTH,

° pa3zpabaThIBaTh TEXHHYECKUE MPOEKTHI TI0/I KOHTPOJIEM Tearora;

° aHAJM3UPOBATh, KOHTPOJIUPOBATh, OPTAHU30BBIBATH CBOIO PadOTY;

° OIIEHUBATh 3HAYMMOCTh BBHITIOJTHEHHOTO 00pa30BaTEIHFHOTO MPOAYKTA.

gnaoerom.

° HaBBIKAMH TEXHUYECKOTO MBINIJIEHUS, TBOPYECKOTO TOJX0JIa K BBITIOJHEHHUIO IMOCTaB-
JICHHOM 3a1a4M;

. yMEHHEM paboTaTh MHIUBUIyAJIbHO U B MUHU - TPyIINax;

. yMEHHEM TOOPOCOBECTHO OTHOCHUTHCS K BHITIOJTHEHUIO PAOOTHI;

. QITOPUTMOM HAIMCAHKS TEXHUYECKUX MPOEKTOB C TIOMOIIBIO ITe1arora.

. YMEHHEM CO3/1aBaTh CXEMATHYECKHUE MOJIENH, OMMChIBATh, CPABHUBATH OOBEKTHI, JC/IaTh

BBIBO/IbI, HAXOJIUTh UH(GOPMAIUIO B CIIEHUATU3UPOBAHHON JTUTEPATYpE U CETAX MHTEpHETA; MIOHUMATh U
MIPUMEHSTH CTIEIUATbHbIE TEPMUHBI.

Jluunocmmuote pe3yiromamol:

J c(hOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOILIEHHS K CaMO0Opa30BaHUI0, CAMOPA3BUTHIO
Ha OCHOBE MOTHBAIMH K 00YUEHHUIO;

. c(hOpMUPOBAHHOCTh KOMMYHHKATUBHOM KYJIBTYpPHI y yHaIlIUXCSl;

. c(hOpMHUPOBAHHOCTh YCTAHOBKH Ha 3/I0POBBI 00pa3 KU3HU;

. chOpMUPOBAHHOCTH OEPEKHOTO OTHOIIEHUS K MAaTEPHAIIbHBIM U JYXOBHBIM IIEHHOCTSIM;

Memanpeomemmnuie pe3yromamat:

J Cc(OPMHUPOBAHHOCTh HAYaJbHBIX HABBIKOB IPOCTPAHCTBEHHOI'O BOOOpPa)XKEHMs, BHUMA-
TEIBHOCTH K JETAJISIM, ACCOLIMATUBHOTO U aHAJTUTHYECKOTO MBILLICHHUS,

o c(OPMHUPOBAHHOCTh HaYaJIbHBIX HABBIKOB KOHCTPYKTOPCKO-M300pETaTEIbCKON JesITeNb-
HOCTU U MHULMATUBHOCTHU TPH BBIMOJHEHUH MPOEKTOB B PA3IMYHBIX 00JACTIX BUPTYaJIbHOM peanbHO-
CTH;

o c(OPMHUPOBAHHOCTb YMEHUS TUIAHUPOBATh, KOHTPOJIUPOBATh U OLIEHUBATh yUeOHbIE JIeii-
CTBUS B COOTBETCTBHUHU C ITOCTABJIEHHOM 3a/1aueil U yCIOBUSAMU €€ pealn3alyy;

. c(OPMHUPOBAHHOCTH MOTHUBAILIMU K IN(POBOMY UCKYCCTBY.

Otin4uTeIbHAsA 0COOCHHOCTH NMPOrpaMMBbI COCTOUT B TOM, YTO COAEPKAHHE IPOrPaMMBI
CTpOMTCS Ha OCHOBE paboThl ¢ 3D rpadukoil — 0JHOTO U3 caMbIX MOIMYJSPHBIX HApaBICHUH HCIIOJIB30-
BaHUS IEPCOHAIBHOTO KOMIbIOTEpa. B mpolecce ocBoeHUs mporpammbl, ydalllecs OCBAaUBAIOT a3bl
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TPEXMEPHOTO MOJETHPOBAHUA JJISI CO3JaHUs COOCTBEHHOW BUPTYAIbHOHN U JOTIOTHEHHON pEalbHOCTH.
B nporpamme peanusyercs BO3MOKHOCTh 00ydeHust 3D rpaduke B MporpaMMHOM OOECTI€YeHUH, HAXO0-
asieMcsi B cB000IHOM Jjioctyrie, - Blender.

Ilegarornyeckas nejiecoo0pa3HoOCTb MPOrPaMMBbI 3aKIIFOYAETCS B TOM, YTO OHA SIBJISIETCS 11e-
JIOCTHOW ¥ HENPEPHIBHON B TEUEHHE BCETO IMpoIliecca 0OyUeHUs, MMO3BOJISIET yJalleMycsl Iar 3a Iarom
packpeIBaTh B ceOe TBOPUYECKHE BO3ZMOKHOCTH M CAMOPEATM30BaTHCSI B COBPEMEHHOM IIM(PPOBOM MUpE.
B mpornecce mporpaMMupoBaHust JETH TOJTydaT JOTIOHUTENLHBIE YMEHUS U HAaBBIKU B 001acTu Gpusu-
KH, MEXaHUKH, SJIEKTPOHUKH 1 HH(OpMATHKH. Vcronp30BaHNne JONOJTHEHHOW U BUPTYaJIbHOW peasibHO-
CTH MOBBIIIAET MOTUBAIUIO YYAIINXCS K 0OYUECHHIO TEXHHYECKUM HayKaM, B TOM YHCJIe B 001e00paso-
BATEJIbHOM ILIKOJIE.

AZipecaTt mporpamMmbl: JIOTIOJIHUTEIbHAS 00IIepa3BUBAONIAs IPOTPaMMa paccunTaHa Ha
OJIMH TOJ] 00yYeHHS 1 OPUEHTHUPOBAHA HA YUAIIUXCS CPETHETO IIKOJIBHOTO BO3pAacTa.

O0BbeM 1 CPOK OCBOEHHSI MPOrPaMMBbI: CPOK PEATH3AINU IPOTPAMMBI- | TOJI, KOJITUYeCT-
BO y4eOHBIX yacoB 1o nporpamme - 108 yacos, 3 yaca B HEAEIIO, 3aHATUS ITPOBOJATCS 2 pa3a B HEACIIO
1o 2 4Jaca;

dopma 00ydeHUsI: O9HAs, OYHAS C TPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJOTHH.

Pexum 3aHsiTHIl: equHULIeN n3MepeHHs yueOHOTO BPEMEHU U OCHOBHOM (pOpMOi opraHu3aluu
y4eOHO-BOCIIMTATEIILHOTO TIpoliecca sBIsAeTcs yueOHoe 3aHaTtue. Popma 3aHsATHI - rpymmoBas. [Ipo-
JOJDKUATEIFHOCTD 3aHATHI YCTaHABIMBACTCS B 3aBUCHMOCTH OT BO3PACTHBIX M TICHXO()HU3HOIOTHIECKUX
0COOEHHOCTEH, TOMYCTUMOI Harpy3ku ywamuxcs. IIpomonkuTenbHOCTh OJHOTO 3aHATHUS COCTaBIISAET
40 muH. [TepepsiB Mexay yaeOHbIMU 3aHATUAMH - 10 MuHYT. 3aHATHS TPOBOISATCA 2 pa3a B HEACIIO TI0
2 Jaca.

Dopmbl ammecmayuu:

B ocHOBy o1njeHMBaHMS pe3ylbTaTOB aTTECTAllMU MO 3aBEPUICHUIO peaju3alud MpoTrpaMMbl U
MIPOMEXYTOYHOM aTTecTalluy MoJoKeHa 4 -0allibHasi CCTeMa OLICHKU. Ammecmayusn no 3aeepuieHuio
peanuzayuu nPoZpamMmul TIPOBOTUTCS MO0 OKOHYAHUH OOyUYEHHS 0 MPOrpaMMe 6 ¢hopme 3aluThl BUP-
TyaJIbHBIX TEXHUYECKUX MPOEKTOB (TI0 BBIOODPY). Hcnonbv3zyemoie memoost: cobeceioBaHNE, OLEHUBA-
HUE, aHaJlu3, CAaMOAHAaJIN3, OIPOC.

[IporpamMma arTecTaniuu COAEPKUT METOJIUKY MPOBEPKH TEOPETUYECKUX OCHOB COJCPIKAHUS
MPOrpaMMbl U MPAKTUYECKUX YMEHHIM M HABBIKOB y ydamuxcs (mpu 0ol ¢hopMe MpoBeaeHHs aTre-
craunn). CozaepikaHue MPOrpaMMBbl aTTECTAllMHM OMPEENsAeTCs Ha OCHOBAaHUM COJEPXKAHUS JOIOJIHU-
TeIbHOU O0OIIepa3BUBAIOICH MPOrpaMMbI M B COOTBETCTBUU C €€ MPOTHO3HPYEMBIMHU pPe3yJIbTaTaMU.
Pe3synbratel arrectanuu GUKCHpyIOTCS B IpOoTOKoJaX. Komuu mpoTOKOJIOB aTTECTalluK BKIAABIBAIOTCS
B JKypHAaJIbI y4eTa paboThl Meiarora JOMOJTHUTEILHOTO 00pa30BaHus B 00bEIMHEHUN.

Ilpomescymounas ammecmayusn y4amuxcsi MPOBOJAUTCSA MO OKOHYAHUU TEKYIIETO y4eOHOTO
roja B (hoopMe caMOCTOSITENILHOM MPaKTUYECKOM pabOThl, OHJIAWH — BBICTABKH BUPTYATbHBIX MOIENECH.
Hcnonv3yemvie memoowl: OLICHUBAaHUE, aHAIIN3, CAMOOLIEHKA, OIIPOC.

®opmbl OTCICKUBAHNSA U (prKcanuu 00pa3oBaTe/IbHBIX Pe3y1bTATOB
MexaHu3MOM OLEHKH pe3yJIbTaTOB, MOIY4YaeMBbIX B X0OJI€ PeAIU3alUU IPOIPAMMBI, SIBIISET-
Csl KOHTPOJIb MPOrpaMMHBIX YyMeHHH U HaBbIKOB (YuH) n oOumx ydueOHbIX yMeHHH U HaBbIKOB (OVYY -
uH).



YpoBeHb cHhOpMHPOBAHHOCTH NPOTPAMMHBIX YMEHUH U HaBbIKOB (YHH) U KauecTBO OCBOCHHS
YuH onpenensiorcs B paMKax TEKYIIETO KOHTPOJI, IPOMEKYTOYHOM aTTECTALMKU U aTTECTALMK 110 3a-
BEPIICHUU pealn3aliy IpOorpaMMmBbl.

Bupl KOHTpOJIS IO OTIPENIENIEHUI0 YPOBHS C()OPMHUPOBAHHOCTH MPOIPAMMHBIX YMEHUN U HABBI-
koB (YuH) u xauectBa ocBoenust YuH:

*HAYaIbHBIA KOHTPOJb MPOBOIUTCS B HAa4Yalle OCBOCHHS IporpamMMmbl oOydenus ¢ 15 mo 25
CEHTSIOPS;

*TIpoMeXyTOUuHas arrecraius - ¢ 20 mo 26 pekadpst TeKymero y4eOHOTo To/a;

eaTTECTAMS 10 3aBEPILICHUH peaIn3aluy IporpaMMbl — B KOHIIE OCBOEHMSI IPOrpamMmsl, ¢ 12
mo 19 mas.

Texyiuit KOHTPOJIb MPOBOJNUTCS CUCTEMATUYECKU HA 3aHATHAX B MIPOLIECCE BCETo Meproja o0y-
YEeHMs 110 IIPOrpaMMe.

KonTtpons nmporpammubeix YuH ocyiecTisiercs mo CleqylonuM KpUTEpPHUSIM: BIIaJCHHUE Tpak-
TUYECKUMU YMEHHUSIMHU M HaBbIKaMH, CIIELMAIbHOM TEPMHHOJIOTHEH, KpeaTUBHOCTh BBIIIOJIHEHUS TpaK-
THUYECKHUX 3aJIaHHH, BIaJICHUE KOMMYHUKATUBHOW KYJIbTYPOH.

Onenka mporpammubix YuH ocymectBasiercs mo 4-6amnmpHoM cucteme (ot 2 - 5 0amios).

HavanpHblil KOHTpOJIb TPOBOAUTCS B (hopMe MpakTUdeckoro 3aHsTus. Mcnomap3yembie METOIbI:
Ha0JI0/IeHNe, OLIEHUBAHUE, aHAJIN3.

JlnarHoctuka ypoBHSI CPOPMHUPOBAHHOCTU OOIIMX y4yeOHbIX yMeHH U HaBblkOoB (OYVYuH)
npoBoautcs 1 pa3 B roa: B KoHIlEe roga — ¢ 12 mo 19 mas.

CdopmupoBannocts OYYuH omnpenensercs nmo 4-6amipHoit cucteme (ot 2 - 5 6amioB)
M0 CIEAYIOUUM KPUTEPUAM: OpraHU3allMOHHbIE, HH()OPMAllMOHHbIE, KOMMYHUKAaTUBHbIE, HHTEJUICKTY-
albHbIE YMEHUS U HaBBIKU.

KpuTtepuu onieHKH pe3yJibTaTOB OCBOEHHSI IPOrPaMMBbI
1) mnauanvublil KOHMPOIb:
° BJIaJICHUE HAYaJbHBIMU CBEACHHUSIMHU O MPOTPAMMHBIX CPEACTBaX B 0OJACTH BHPTYyallb-
HOW U JTOTIOJIHEHHOU PeajibHOCTH;

J HavallbHbI€ HaBBIKU CO3aHUS BUPTYaAJIbHBIX MOJICICH U CXEM;
. HaBBIKM HaYaJIbHOTO MPOrPaMMUPOBAHUS B rpaduecKoit cpese;
. yYMEHHE HaXOJUTh 1 00pabaTeiBaTh HH(OpMaLNIO B ceTH MHTepHeT.

2) npomescymouHas ammecmayus:
° YMEHUE CIIEI0BATh YCTHBIM MHCTPYKLUSAM, YATATh U 3aPUCOBBIBATh CXEMbI U3JICIHII;
° HaBBIKUA pabOTHl ¢ TEXHUYECKUMHU U MPOTPAMMHBIMU CPEACTBAMU B OOJIACTH BUPTYyallb-
HOW U JOTIOJIHEHHOM PEaNIbHOCTH;
° yMeHHe pa3pabaThIBaTh TEXHHUECKHE MTPOEKTHI C JJO3UPOBAHHOM MOMOIIBIO MEIarora;

3) ammecmayun no 3aeepuieHuI0 peanuzauuu RPOPAMMBbL:

. 3HAaHUE OCHOBHBIX TEPMUHOB U TIOHSTHIA;

. YMEHHE CaMOCTOSITCJIbHO PabOTaTh ¢ TEXHWYCCKUMHU M MPOTPAMMHBIMU CPEJCTBAMHU B
obmactu VR;

. 3HAaHUE YCTPOMCTBA B3aMMO/ICHCTBHSI B BUPTYAIbHOM PeabHOCTH,

. YMEHHUE CO3/1aBaTh MYJIbTUMEINA MaTEPHAIIBI JIJIsl YCTPONCTB BUPTYAIbHOMN U JOTIOJIHCH-

HOW pealIbHOCTH;



J yMeHUE Hax0aAuTh 3(p(eKTuBHBIE CIIOCOOBI TOCTHKEHUS pe3yabTara.

YciaoBus peajim3anum NnporpaMmmsl

JlanHasi mporpamMma MOKET ObITh peaju30BaHa MpPHU B3aUMOJCUCTBUH CIEAYIOLUIUX COCTaBJISIO-
IIUX ee 00ecIIeueHUs:

-y4eOHOE MOMEIICHHE, COOTBETCTBYIONIEE TPEOOBAHUSM CAHUTAPHBIX TPABUJI, YCTAHOBJICHHBIX
CII 2.4.3648-20 «CanutapHO-3MUAEMHOJOTHYECKUE TPEOOBAaHUSI K OPraHU3alldsIM BOCIUTAHUS U 00Y-
YEHUSsI, OTJIbIXa U O3J0POBJICHUS JIETEH U MOJIOACKN», YTBepxkaeHHble [locTaHoBiIeHreM [ maBHOTO TO-
CyIapCcTBeHHOTO caHuTapHoro Bpada PD ot 28 centsops 2020 r. Ne28;

-IIPY OpraHU3aIMU Y4eOHBIX 3aHITHH COONIOAOTCS THUTMEHUYECKHE KPUTEPUU JOMYCTUMBIX
YCJIIOBUH U BUOB padOT ISl BEACHHUS 00pa30BaTEIbHON NEATEIbHOCTH: KaOMHET 000pyA0BaH PaKOBU-
HOW JJI MBIThS PYK C IOJABOJKOW TOpAYEH M XOJOJAHOM BOJIbI, YKOMIUIEKTOBAH MEAUIIMHCKON aNTE€YKON
JUTSI OKa3aHUsl TIOBpauyeOHON TTOMOIIIH.

KaapoBoe oGecnneuenue: reaaror JI0MOJHUTEIHHOTO 0Opa30BaHMs], METOIMCT.

B cootBercTBUM ¢ MeToau4ecKuMy pEKOMEHAALMSAMH IO Pean3alii BHEYPOUYHOM Jesi-
TEITLHOCTH, MPOTPAMMBbl BOCITUTAHUS W COIHATM3AINH, JOTIOJHUTEIBHBIX 0011e00pa30BaTebHBIX PO -
rpaMM ¢ IPUMEHEHUEM JHMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (MTPUIIOKEHNE K MHChbMy MuH-
npocsemieHus: Poccun ot 07mas 2020 . No Bb-976/04) y4ueOnbie 3aHATHS B paMKax pealn3alldu Mpo-
TPaMMBbI MOTYT TIPOBOJIUTHCS C UCIIOJIB30BAHUEM OUCAHYUOHHBIX 00PA308AMENLHBIX MEXHOI02UII.

J11s 5TOr0 HEOOXOUMBI CIIEAYIONINE TEXHUUYECKUE CPE/ICTBA!

. paboyee MecTO Menarora, OCHaIllEHHOE MEPCOHAIbHBIM KOMIIBIOTEPOM; JIOKAIbHON ce-
ThIO C BBIXOJOM B ceTu MHTepHET, ¢ MpOomycKHOW CHOCOOHOCTHIO, JOCTATOYHOW AJisi OpraHu3aluu
y4eOHOTO mpoIecca U 00eCeYeH s OTIEPATUBHOTO JIOCTYIA K Y4eOHO-METOJUIECKUM peCypcaM.

VYyamuiicst qoMa J0JKEH UMETD:
° MePCOHANTBHBIA KOMITBIOTEP ¢ BOBMOXKHOCTHIO BOCIIPOM3BEACHHS 3BYKa U BHJICO;
° CTAaOMJIBHBINA KaHAJ MOAKIIOYCHHS K ceTu VIHTepHeT.

MeTtoan4ueckoe U THIAKTHYECKOE o0ecIedeHue:

° JIMarHOCTUYECKUI MaTepual - TeCThl A1t KoHTpoJisi OYYuH;
. ($hoTO-, BUI€0-KaTaIoru Y4eOHBIX 3aHATUHN, HILTIOCTPAIUY;
. pas3aaTouHsblii MaTepuai (CXeMbl, mabaoHsl) U3 npuioxenus Blender-3D.

BocnurareabHas gesiteqibHOCTB. PaGoTa ¢ poaurtensimu.
JI1st BOCIIUTaTENIbHOTO MPOCTPAHCTBA XaPAKTEPHO:

° HaJIM4ue 6J'Ial"OHpI/I${THOl"O AYXOBHO-HPABCTBCHHOI'O U SMOLIUOHAJILHO - IICUXOJIOTUYCCKOT'O
KJIyMara,
L4 IOCTPOCHUC pa6OTLI 110 MPUHOMITY JOBEPUA U MMOAACPIKKH MEKAY BCEMH YUACTHUKAMU I1C-

JIATOTHYECKOTr0 Mpolecca «peOeHOK — IeIaror - pOAUTENbY»: KOHCYAbTALUY JUIs pOJIUTENEH, COTPOBOXKIe-
HUE yJaluXcsl Ha BBICTABKU U KOHKYPCHI pa3IMYHOTO YPOBHS;
. CYILIECTBOBAaHHE pealibHOM CBOOO/IbI BBIOOpA Y ydaruxcs (GopMbl IPEICTABICHHS Pe3yJIbTa-
TOB 00pa30BaTEIbHBIX MPOIYKTOB JIESITEIHLHOCTH;
. JIMYHOCTHOE CaMOCOBEPILLIEHCTBOBAHHUE YHAIIIUXCSL.
BocnurarensHas paboTa UMeeT COLHaIbHO- OPUEHTHPOBAHHYIO HAIPaBJIEHHOCTb.



K 0cHOBHBIM HanpaBiIeHUsIM BOCIUTATEIbHON pabOThI OTHOCATCS: JyXOBHO- HPABCTBEHHOE, IPaK-
JAHCKO-NAaTPUOTUYECKOE, TPOPHIAKTUIECKOE, TPOGOPHUEHTALUOHHOE.
VYuebHnblii man padoueit mporpammsl «KBaHTyM»

Ne /m | HaumeHnoBanue Mo yist KommyecTBo yacos
Bcero | Teopus | IIpaktuka
1. BBogunoe 3austue. 2 1 1
2. MoenupoBaHue u TEKCTypupoBa- | 65 10 55
HUE
3. PazpaboTka VR-mipunoxennii 22 6 16
4. HroroBoe 3ansaTue: nmpoextHas nes- | 19 1 18
TEJIbHOCTh
UTOTI'O 108 18 90

Y4eOHO — TeMaTHYeCKUIl IU1aH MoaYyJisi «BBoHOe 3aHATHE)
Heab MoayJsi: co3anue ycaoBui 1i1sl GOpMUPOBAaHUS HHTEPECA K BUPTYaIbHOU PEalbHOCTH,
pa3BUTHS CTPEMIICHHUS pa300paTbesl B YCTPOICTBE U JKeJIaHUS CaMOCTOSTENBHO co3aaBaThk VR mpuito-
KECHHUS.

3amaun:
° MOJTYYUTh OOIIHE TPEICTABIICHHS O BUPTYAIHHOUN PEabHOCTH;
° 03HAKOMHTH C OCHOBHBIMU HaITPaBJICHUSIMH MPUMEHECHUS BUPTYaTIbHON PEaIbHOCTH B

JKHM3HH YCJIOBCKA.

J 03HAKOMUTH C UHTEPHET - PECypcaMu, CBSI3aHHBIMH C BUPTYAJIbHON PEabHOCTHIO;

J 0o0yuuTh IpaBuiiaM 0e30macHOi padOThI ¢ KOMMBIOTEPOM, C OYKAMHU BHPTYalIbHOU pe-
QJIIbHOCTH;
No KonunuecTBo 4yacoB dopmbl
n/m HaumenoBanue tem aTTecTrauuu/

Bceero Teopust | IIpakTuka KOHTpPOJIA

1. | OOume cBefeHUS O BUPTYAIBbHOM

pEabHOCTH.
. Bxopsamiag nmar-
[IpuMeHeHne BUPTyalIbHOU pe-

1 1 0 HOCTHKA, HaOJII0-
aJIbHOCTH.
JleHue
[IpaBuna TexHuKu 0€30MaCHOCTH
pu padoTe 3a KOMIIBIOTEPOM
2. | Urorosoe 3anstue: «[lorpyxenne becena, Habmto-
B BUPTYaJIbHYIO PEAIIBHOCTH) 1 0 1 J€HUE, IpaKTu-

yeckasi pabora

Hrtoro 2 1 1

Conepxanne TeM Moy Nel
Tema 1. OOuiue cBeaeHus: 0 BUPTyalbHON peanbHOCTH. [IpuMeHeHne BUPTYyanbHOHN peaibHO-
ctu. [IpaBuia TexHUKH 6E€30MACHOCTH MPU paboTe 3a KOMIBIOTEPOM
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3HAKOMCTBO C KaXXJbIM YYCHUKOM, €TI0 HHTCPECAMU H YBJICUCHUCM. Paccka3 o pPasBUTHUU

BUPTYaJIIbHOW pEaIbHOCTH, O IPUMEHEHUH BUPTYAJIbHOM PEAIbHOCTHU B JKU3HM Y€JI0BEKAa. 3HAKOMCTBO C

MPaBUJIAMH TEXHUKH 0€30MacHOCTH MPH paboTe 32 KOMITBIOTEPOM.

Tema 2. Utorosoe 3ansarue: «llorpyxeHue B BUPTyallbHYIO peaIbHOCTb)»

JleMoHCTpanys y4eHUKY BUPTYaJIbHON PEalbHOCTH.

Henbp MoayJsi: pa3BUTHE TBOPYECKUX CIHOCOOHOCTEH M (opMHUpOBaHUE paHHEro Ipodeccuo-

Y4eOHO — TeMaTHUYeCKHUIl TJIaH MOIYJIS
«MopaeaupoBaHue U TEKCTYPUPOBAHHE»

HAJIBHOT'O CaMOOIIPCACIICHUA MMOAPOCTKOB B MPOUECCCEC MOACIIMPOBAHUC U TCKCTYPHUPOBAHUAA.

3agaun:

HAaY4YUTb OCHOBHBIM IIpHEMaM MOJACIIMPOBAHUEC U TCKCTYPUPOBAHUA 00BEKTOB

Hay4uTh paboTaTh B KOMaH/E U HAXOJUTh CBOIO POJIb B KOJIJIEKTUBHOU paboTe;

Pa3BUTHUEC aCCOLTMATUBHOC MBIIIJICHU A,

Pa3BUTHUEC aHAITUTHYCCKOT'O MBIIIJICHUSA

Pa3BUTHUC AHTJTIOA3BIYHOTO CJIOBAPHOTIO 3ariaca,

pa3sBUBaTh HCI/IXO(l)I/ISI/IOJ'IOFI/I‘—IeCKI/Ie Ka4eCTBAa YUYCHHUKOB: ITaMATb, BHUMAHNEC K ACTAJISAM.

pa3BUTHE HABBIKOB MTPOCTPAHCTBEHHOTO BOOOPAKEHHS U TBOPUYECKOW aKTUBHOCTH;

KomnnuectBo 4acos

dopma arrecra-

Ne IIIT | HaumeHoBaHuE TeM
Bcero | Teopust | IlpakTmka | MM/ KOHTOPOJIA
3HAKOMCTBO C IPOrpPaMMOM becena, na-
1. Blender. U3yuenwe 3eMeH-ThI 1 1 0 OJIIO/ICHUE
untepgetica Blender.
becena, Ha-
[Tepemenienue, BpamieHue, Mac- OJroIeHHE,
2. mTal, CTPyKTypa Mellla, JaHHble | 3 1 2 MPaKTHYCCKast
00BbeKTa; paborta
becena, na-
OnroneHue,
3. MopenupoBaHue JOMHUKa 2 0 2 MpaKTHYEeCKast
pabota
becena, Ha-
PenaktupoBanue MHOKECTBa OnroacHue,
4, 00BEKTOB, 00BEAMHEHUE, pa3/ie- 6 1 5 MpaKTHYeCcKast
JeHue, 1y0nupoBaHue pabota
becena, Ha-
5. MopenupoBanre KOMHAThI 4 1 3 oironexue,
MpaKTHYECKast
pabota
6. Tomomorus ceTku 7 1 6
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becena, na-
OmroncHue,
MPaKTHYECKast
paborta
becena, na-
OmroneHue,

1. ModuraTopsl 8 1 7 IIpaKTHYeCcKas
paborta

becena, na-
omroneHue,

8. Mo enupoBaHue Kopadinka 2 0 2 MIPaKTHYECKast
paborta

becena, na-
omroneHue,

9. MonennpoBaHue JIaMIOUKH 1 0 1 MpaKTH4ecKas
paborta

becena, Ha-
omroneHue,

6 0 6 NpaKTHIeCcKas
paborta

MopenupoBaHre UTPOBOTO YPOB-
Hs

10.

becena, Ha-
11. UV-pa3BepTka 4 1 3 omoieHue,
NpaKTUYeCcKas
paborta
becena, Ha-
OnroneHue,
12. TekcTypupoBaHre MOJCIIH 5 1 4 MpaKTUYEeCKast
paborta

becena, na-
OnroneHue,
13. Busyanuzamus 8 2 6 MpaKTHYecKas
paborta

becena, na-
OnronexHue,

8 0 8 TBOpUECKas pa-
oota

Hrorosoe 3angarue:cB000IHOE
MO/ICITHPOBAHUE

14.

Htoro 65 10 55

Conepxanue TeM Moyist Ne2

Tema 1. 3nakomcTBO ¢ mporpammoii Blender. Mzyuenne snementos unrepdeiica Blender.

3HakoMCTBO ¢ nporpammoii Blender, uzyuenue snementoB unrepdeiica: «Top bar», «3D View-
porty», «Status bar».Mento: «File», «Edity, « Window», «Help». M3yueHne okoH, 3aro10BKOB OKOH, Me-
HIO ¥ pab04MX MTPOCTPAHCTB.
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Tema 2. Ilepemenienue, Tpanchopmarus, CTpyKTypa CETKH, JaHHbIE 00BEKTa.

N3ydenne nepemeniennsi 0OBEKTOB MO CIICHE, BpallleHHs, MaciiTada o0bekTa, noustuid «llomu-
roH (rpanb)», «BepmuHa», «Pebpoy». «Dacka», « DKCTpyIHUPOBaAHHUE», « IKCTPYIUPOBAHUE B BHYTPHY,
«@KCTPYIUPOBAHUE TPaHEHl BJI0JIb HOpMaJE», «00bEINHEHUE BEPILIUHY.

Tema 3. MoaenupoBanue T0OMUKa

3akperieHue 3HaHUM Noay4yeHHbIX B Teme «llepemernienue, TpanchopMmanus, CTpyKTypa CETKH,
JTaHHBIE 00BeKTa». MojenupoBaHue JIOMHUKA C IMOMOINBIO TpaHcopmaiyu, HHCTpyMeHTOB Extrude,
Bevel. Inset, Merge.

Tema 4. PenaktupoBanre MHOXECTBa 00BEKTOB, 00bETUHEHHE, pa3/ielieHne, TyOIMpoBaHre
W3yuenue neiicTBuii: 1y0nupoBaHUs 0OBEKTOB, PEJAKTUPOBAHUS MHOXKECTBA 0OBEKTOB, 00be-
JUHEHUSI 00bEKTOB, pa3JieieHNs 0OBEKTOB.

Tema 5. MonenupoBaHue KOMHATHI
MoenrpoBaHue KOMHATBI M3 MHOXKECTBa 00BEKTOB. 3aKpeIuieHUe 3HAHUH MOJTydEHHBIX B TEME
«PemakTupoBaHrue MHOKECTBA 00BEKTOB, 00bEIUHEHNE, PA3/ICIICHHE, TyOTHPOBAHHUEY.

Tema 6. Tomosorus ceTkn
W3yveHne mpaBUIIBHON TOTIOJIOTHH CETKH, U3YYCeHHE MpaBuiIbHOTO cTpoeHus 3D moxenu. [Tons-

s «IIpsmoyronsuuk (Quad) », «Tpeyromsuuk (Tris)», «Muoroyromsauk (Ngon)», «Edge loopy,
«3Be31pl (IOJTFOCa)»

Tema 7. Moaudukatopsl
N3yuenne moaudukaropoB B nmporpamme Blender, Takux kak «Mirror», «Solidify», «Subdivi-
sion Surface», «Array», «Bevel», «Boolean».

Tema 8. MoaenupoBanue kopabiuka
3akperuieHue 3HaHWA, MOJYYSHHBIX Ha Mpeapayiei TeMe «Moaudukarops» MoaennpoBaHue
Kopabinka, ¢ momolipio Moaudukatropos Mirror, Subdivision Surface, Solidify.

Tema 9. MoaenupoBaHue JIAMIIOYKH.
3akperuieHne 3HaHUuK B TeMe «MoaudukaTopb». MoaenupoBaHue JTAMIIOYKH, ¢ TTIOMOIIBIO MO-
mudukaropa Subdivision Surface.

Tema 10. MoaenupoBaHue UTPOBOTO YPOBHSL.

3akperuienue TeM «Moaudukarops», «MoaenupoBaHie MHOKECTBA 0OBEKTOB.
MoenupoBaHue UTPOBOTO YPOBHSI C HCHOJIb30BaHHeM Mo ukaropos Array,Mirror.
Tema 11. UV-pa3septka

N3yuenune nonstuii: «UV-pazsepTkan,« Pazpesb», «lIBb», «Hekep».

Pa3BCpTKa MOJCIN NJOMHUKA U3 TEMBI ((MOI[GHI/IpOBaHI/IC JOMMHKa».

Tema 12. TexctypupoBaHHe MOJETH
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N3yuenune nousaruil «Tekcrypay, «Pa3pemenue tekcrypa», «Kaprel TekcTyp». M3ydenue npus-
LIAIIOB TEKCTYpUPOBaHUs. TeKCTypupoBaHUEe JOMHKA U3 TEMbI «MOIEIMPOBaHUE TOMUKAY.

Tema 13. Busyanuzanus
N3yuenune nonsatunt «llleinep», «Marepuan», «IBUKOK peHAEpa».

Buszyanuzanus Mozeneit 1oMuka, KopaOiiuKa, JaMIOUKH.

Tema 14. Utorosoe 3ansTie: cBOOOIHOE MOJICITMPOBAHNE
MonenupoBaHnue J1000ro 1o KeaaHuio 00bekTa. JleMoHCTpaus MoJeNu.

Y4eOHo — TemaTu4yeckuii miian moayJs «Paspadorka VR-npuioxenuniny

Heanb MoayJisi: pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M (JOpMUPOBAHHUE PAaHHETO MPOQECCHO-
HAJIBHOTO CaMOOTIPE/ICIICHHUS TIOIPOCTKOB B MPOIIECCE MOJICTUPOBAHNE U TEKCTYPUPOBAHUSI.

3apaum:
o Hay4UTh OCHOBHBIM TIprieMaM co3aanus VR-puiioxeHus
o Hay4UTh pabOTaTh B KOMaH/Ie ¥ HAXOUTh CBOKO POJIb B KOJICKTUBHOM padoTe;
J pPa3BHUTHE ACCOIMMATUBHOE MBIIIIJICHHS;
o pa3BHUTHE aHATUTHICCKOTO MBIIIIJICHHS;
Ne KonnuecTtBo vacos ®opmsbl
n/n HaunmenoBanue TeM aTTecTanun/
Bcero | Teopus | IIpakTuka KOHTPOJIA
1. | 3HaKOMCTBO C IPOTPAMMOM
Unity3D. 4 1 3 Becena, Habio-
JleMoHCTpays BO3MOKHOCTEH, JICHHE
3JIeMEHThI uHTEpdeiica.
2. | Co3manye TPOCTOTO  UTPOBOTO becena, nabimo-
YPOBHS 3 1 2 JIEHUE, TIPaKTH-
yeckas pabora
3. | HauanpHOE mporpaMMupoBaHue becena, nabimto-
8 4 4 JICHUE, TIPaKTH-
yeckas padora
4. | UtoroBoe 3aHsATHE: pa3padOTKa becena, naGmro-
cooctBenHoro VR- npuioxkenus. | 7 0 7 JIEHUE, NTPaKTU-
yeckas pabora
Hroro 22 6 16

Conepxannie TeM Moxymst Ne3

Tema 1. 3nakomctBO ¢ mporpammoit Unity3D. JlemoHcTpanusi BO3MOXKHOCTEH, JIEMEHThI HH-
Tepeiica.

Wzyuenne crneayromux sneMeHToB uHTepdeiica, «Toolbary, «Hierarchy Window», «Inspector
Window», «Project Window».

Tema 2. Co3nanue npocToil CLIEHBI.
Wmmnopruposanue mozenerd u3 [10 Blender3D. [lo6aBienue mopaeneii Ha cieny. CocraBiieHne
YPOBHSI, PACCTaHOBKA MOJIEJIEH, HAIO)KEHUE TEKCTYP.
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Tema 3. HauanpHO€ mporpaMMupoBaHHe.
3nakomcTBo ¢ 1O Visual Studio, nuzyuenue si3pika C# Ha Ha4aILHOM YPOBHE.
[TporpammupoBaHue BHIKITIOUATENEH CBETa Ha CIICHE.

Tema 4. UtoroBoe 3ansTue: pazpadbotka cooctBeHHoro VR- npusnoxxenus.
3akperuieHue Bcex TeM u3 Moayis «Pa3pabotka VR-mpuiioxeHmii»

Y4eoH0 — TemaTHuecKuii mjian moayJis «[lpoekTHasi 1eATEIbHOCTDY
Heab moayJsi: oOydyeHue ydalerocs 4yepe3 MoCTaHOBKY IEpe/]] HUM 3HA4MMOU B MCCIIe10Ba-
TEeITBCKOM, TBOPYECKOM IUTaHE TPOOJIeMBI (3a1a4n ), TPEOYIoIeld HHTETPUPOBAHHOTO 3HAHUS, UCCIIENI0-
BaTEJIbCKOTO MOUCKA JUI €€ PEeLICHHs U CO3JaHHsI KOHEYHOTO IIPOAYKTa.

3agaumn:

° (dhopMupoBaHUE YMEHHS CTaBUTH 11€]b — CO3/IaHHE TBOPUYECKOW palOThI, IJIAHUPOBAHUE
JIOCTIDKEHHE DTOM IIeNH,

J Hay4uTh paboTaTh B KOMaHJE U HaXOJAUTh CBOIO POJIb B KOJUIEKTUBHOM paboTe;

° OCYIICCTBIIATEL TIOUCK I/IH(i)OpMaHI/II/I B HMHIWBUAYAJIbHBIX I/IH(i)OpMaHI/IOHHBIX apxmuBax
y4anierocsi, "HPOpPMaIMOHHON cpesie 00pa30BaTENBFHOTO YUpEeXJIeHUs, B (efepalibHbIX XpaHWIHIIAX
nH(OPMAaLMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

J HCII0JIb30BATh CPEACTBAa NH(POPMALIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHI IS pe-
IIEHUS] KOMMYHUKAaTUBHBIX, T0O3HABATEIbHBIX U TBOPUYECKUX 33]1a4;

. OpPHEHTHPOBATHLCS Ha pa3HOOOpa3ue crnoco00B pelIeHHs 3a/1ay;

. pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, LIEICYCTPEMIICHHOCTH, YMEHHUS MPEoa0se-

BaTh TPYAHOCTH;

J Pa3BUTHE CaMOCTOSITEIIBHOCTH CY)KJICHUH, HE3aBUCUMOCTH U HECTaHJAPTHOCTHU MBbIIILIE-
HUS;

J Hay4YUTHCS OLICHWBATH MOJYYAIOMIMICS TBOPUYECKUN MPOIAYKT U COOTHOCUTH €r0 C M3HA-
YaJlbHbIM 3aMbICJIOM, BBIIIOJIHATH M0 HEOOXOAUMOCTH KOPPEKLUHU JIHO0 MPOIYKTa, JIUOO0 3aMbICa;

KomnyecTBo yacos d)opMa aTTc-

Ne
HaumenoBanue tem cTanuu/ KoH-
[I1 Bcero | Teopust | IlpakTuka

TpOJIs

becena, na-
1. Beenenune 2 1 1 OnroneHue,
MpaKTHYeCcKast
pabota

becena, Ha-
2. MoenupoBanue 00bEKTa. 4 0 4 OmrozieHue,
IpaKTUYecKas
pabora

becena, na-
3. TexctypupoBanue o0bEKTa. 6 0 6 OmrozieHue,
NpaKTU4ecKas
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paborta

becena, na-
OmroncHue,
Coznanue VR npusoxeHus B A
4. . 6 6 HpaKTHYEeCKas
Unity3D.
paborta
5 HToroBoe 3aHsATHE: IPE3CHTAIUS 1 1 [TpakTryeckas
' [POEKTA. pabora
Hroro 19 18

Conepxanuie TeM Moayist Ne4
Tema 1. Benenue

Pa3pabotka mpoekroB mo rpymnmnam. ChopMupoBaTh 3agady Ha pa3pabOTKy MpOEKTa Tpyrie
yueHHKoB. Ha ypoke MBI JenuM BCeX YYEHHWKOB Ha Tpymmbel 1o 2 - 3 gemoBeka. Kaxmas rpymma
cama mpuayMmbiBaeT cebe mpoekt VR mpunokeHus. 3agaya yduTens HalpaBUTh YYEHHKOB Ha Mak-
CUMaJIbHO TOJpOOHOE omnucaHue OyAyIIMX MOJIeNel, pacrnpeAeauTh OOS3aHHOCTH MO MOJEIHpPOBa-
HUIO, TEKCTYPUPOBHHUIO, TPOTPAMMHUPOBAHHIO, PACCTAHOBKM MoOJeled mo cieHe Oymymero VR-
npujioxkeHus. [Ipy roTOBHOCTH ONMUCATENbHOM YacTH MPOEKTa MPUCTYNUTH K co3daHuio VR mnpu-

JIOKCHHUA

Tema 2. MoaenupoBanue 0ObEKTOB.
Coznmanne mogenet st VR-TIpuioxeHusl.

Tema 3. TexcTypupoBaHue MOJCIICH.

Coznanue UV passeprok. Packpacka mozeneil, 3anekanue TEKCTyp, HAJIOKEHHE TEKCTyp Ha MO-

JIENID.

Tema 4. Coznanue VR npuioxenus B Unity3D.

HmnoprupoBanue Mojeeii co3nannsix B Blender3D. PaccranoBka mozeneii 1o crene. Ipo-

I'paMMHPOBAHUC.

Tema 5. MTorosoe 3anstue: IMPE3CHTAalUs IIPOCKTA.

IIpe3eHTanuu u 3amuTa NpoeKTa. 3aluTa NpoekTa u npesenranus VR-npunoxxeHuil.

2. METOIMYECKOE OBECIIEYEHHUE

Hpu cocmaejieHuu 06pa3oeameﬂbnoﬁ npozcpammsl 6 OCHOGY NOJI0IHCEHbL cxtedyromue npUH-

uunol:

L4 CINHCTBA OGy‘-ICHI/IH, Pa3sBUTHA U BOCIIUTAHUA,
L4 MOCJICAOBATCIIBHOCTH: OT IPOCTOI'0O K CJIOKHOMY;

L4 CUCTCMAaTUYHOCTH,
° AKTUBHOCTH,

° HarJjsiaHOCTH,
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° HWHTCTpalluu;

. IIPOYHOCTH;
. CBSI3U TEOPHUHU C IIPAKTUKOM.
. MemoOobl 00yuenusn (HaTJsIHO-IEMOHCTPAIMOHHBIN, CIIOBECHBIN, METO/IbI TPAKTUYECKOM

paboThI, METOI MOIYJIBHOTO OOYUICHHSI, METO] IPOEKTOB, YACTUIHO-TIOUCKOBBIN, UTPOBOM H JIp.) H BOC-
nutanus (yOexaeHue, MooUpeHne, YIpaKHEHUEe, CTUMYJIMPOBAHNUE, MOTUBALIUMA U Jp.); MeToa UHPOp-
MAaIMOHHOW TOJIEPKKU (caMocTosiITeNbHAsE paboTa ¢ y4eOHBIMH MCTOYHHUKAMHU, CIICIUATBHON JTUTEpa-
TYpOH, )XypHaJlaMU, UHTEPHET — PECypcami).

J dopmul opzanuzayuu oopazosamenvHoN OeamenbHOCMU: VHAUBUAYaJIbHAs, IPYIIO-
Bas, (ppoHTaTBbHAS.

J Gopmul opeanuzayuu yuednozo 3anamua - NPAKTUUECKOE 3aHATHE, TEOPETUUECKOE 3a-
HATHE, KOMOMHUPOBAHHOE 3aHATHE.

J nedazozuueckue mexHoa02uu - TEXHOJIOTHUSI UHIUBUTyaIU3allui 00yueHUs, TEXHOJIOTUsI
IpynInoBoro o0y4yeHus, 340poBbecOeperaromias TEXHOIOrus, podsieMHas (yueOHbIH, TBOPUYECKHUI Mpo-
€KT), IOUCKOBbIE (HaOII0/IeHne, MOHUTOPHHT), pa3BUBAIOLIero o0yyeHusi, MHQOPMALMOHHO — KOMMY-
HUKALIMOHHBIE TEXHOJIOTMH, UTPOBBIE TEXHOJOTHH, 00ECIEeYUBAIOLIUE IIEIOCTHOCTh MEeIaroruueckoro
mpolecca U eIMHCTBAa 00yueHus, BOCIIUTAHUS U Pa3BUTHUS yJalllUXCs, a TakKe CIOCOOCTBYIOLIUE pea-
JU3alMHd KOMIIETEHTHOCTHOTO, CHCTEMHO-JESTeIbHOCTHOTO IMOAX0Jla B JOMOJHUTEIHLHOM 00pa3oBa-
HUU.

. anzopumm y4ueoHo20 3aHAMUA — KPATKOE ONHUCAHUE CTPYKTYPHI 3aHSATHS U €ro ITAroB

[ToaroToBUTENBHBIN ATAll — OpPraHU3AIMOHHBIA MOMEHT. [loaroroBka y4ammxcs K paboTe Ha
3aHATUH. BeIsBIeHnEe Tpo6eoB u ux koppekuus. [IpoBepka (MpakTHYeCcKoro 3a1aHust).

OCHOBHOM ATam - MOJArOTOBUTEILHBIN (ITOATOTOBKA K HOBOMY cojepxkaHuto) ObecriedeHrue mMo-
THUBALIUM U TPUHATHE ACTbMHU LIETH y4eOHO-II03HABATENbHON JesTeNbHOCTH. DOpMYITHpPOBaHUE TEMBI,
enu y4eOHOTo 3aHSATHs U MOTHUBAlMs Y4eOHOU JesTeNbHOCTH JAeTell (BOMpOCHI). YCBOECHHE HOBBIX
3HaHWUN U CIOCOOOB NIEHCTBHI (KCIOJIb30BaHUE 3aJJaHU U BOIIPOCOB, KOTOPHIE aKTUBU3HUPYIOT MO3HA-
BaTEJIbHYIO JIEATENBHOCTh AeTeil). [IpruMenenne npoOHBIX MPaKTUYECKUX 3aJaHUN, KOTOpPBIE JI€TH BBI-
MOJIHAIOT caMocTosATeNbHO. [IpakTiueckas padora.

WToroBslii 3Tan — MoABEACHUE UTOTA 3aHATHS. AHAIN3 padboThl. Pedekcusi.
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3. CIHHUCOK JIMTEPATYPbI

DJIEKTPOHHBIE pecypcehl:

[TpaxoB A.A. Camoyuutens Blender 2.7. - CI16.: BXB-ITerepoyrp, 2016. - 400 c.

Tumodeer C. 3ds Max 2014. BXB-IlerepOypr, 2014. — 512 c.

Jlxonaran Jlunoec BuptyanbHasi peansHocth B Unity. / Ilep. ¢ anrn. Parumor P. H. — M.:
JMK TIlpecc, 2016. — 316 c.

Jlapuna T. A., PoGept U. B. TonkoBEIi ci0Bapbh TEpPMUHOB MOHATUITHOTO amnmapara nHGopMaTH -
3armu obpazosanus. M., 2006. 180 c.

Hocos H. A. CnoBaps BupTyanbHbIX TepMUHOB // Tpynbl 1abopaTopuu BUPTYaTUCTUKHU. BbI-
nyck 7, Tpyner Lentpa npodopuenrtamym. Mocksa: M3a-Bo «Ilyte», 2000. 69 c.

JIutepartypa, pekomeHayeMasi 1Jis1 AeTeil U poAUTeJIel 110 JaHHO| porpaMmme

[TpaxoB A.A. Camoyuutens Blender 2.7. - CI16.: BXB-ITerepoyrp, 2016. - 400 c.

Tumodeer C. 3ds Max 2014. BXB-Iletepoypr, 2014. — 512 c.

Jlxonaran JlunoBec BuptyanbHasi peanbHocth B Unity. / Tlep. ¢ anrn. Parumor P. H. — M.:
JMK TIlpecc, 2016. — 316 c.

HNHTepHeT pecypcebi:

ITporpamumika.pd - http://programishka.ru

Jlaboparopus nunykcouaa - http://younglinux.info/book/export/html/72,12

Blender 3D - http://blender-3d.ru

Blender Basics 4-rd edition - http://b3d.mezon.ru/index.php/Blender_Basics_4-th_edition

HNudoypok Bemymuii o6pazoBaTenbHbIid moptan Poccun. DnexktuBHbIN Kypce «3D Moaenuposa-
HHUe ¥ BU3yanu3aius» - http://infourok.ru/elektivniy-kurs-d-modelirovanie-i-vizualizaciya-755338.htmi
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4. TJOCCAPUM

ba3oBas craHmus — BHELIHsISI 4acTh outside-in cucTeMbl MO3UIIMOHUPOBAHUS ISl OYKOB BUPTY-
JIbHOM peanlbHOCTH. ba3oBble CTaHIMM NpeJHA3HAUYEHBI JUI CYUTHIBAHUS U aHAJIN3a [0JIOKEHUS T10JIb-
30Bareis B IPOCTPAHCTBE.

Bupryanbnas peanbHocTh (VR)- TexHOMOrMS, KOTOpasi CO3AAa€T NOJHOCTHIO BUPTYaJIbHOE OKPY-
xenue. [Ipu 3ToM nonb3oBaTenb YyBCTBYET c€0s1 HAXOSIIUMCS B HEM.

JlononHenHas peanbHOCTh (AR) — TexHOJIOTHS, B KOTOPOM BUPTyaJibHbIE OOBEKTHI HaKia/lbl-
BAKOTCS HA PEAIbHBIA MUP.

NMMepCcUBHOCTD - TEPMUH, HCTIONB3YIOMUNCS 711 OUEHKU OLIYIIeHHs (PU3NUECKOrO MPUCYTCT-
BHUSI T10JIH30BATENS B BUPTYAJIbHOM OKPYKEHUH.

[TorpyxeHue - TepMUH, UCIIOJb3YIOUIUICS IS OLIEHKH OLIYHIEHUS] (U3NYECKOTO MPUCYTCTBUS
MI0JIb30BATENS B BUPTYaJIbHOM OKPYKEHUH.

[Tone 3penust - B koHTekcre VR 5TO yrioBoe mpocTpaHCTBO, KOTOpOE€ CIOCOOEH oTobOpa-
3UTh XeAceT. OMMH U3 BaXXKHEHIIMX NapaMeTPOB YCTPOMCTB, OKA3bIBAOIINI KIOYEBOE BIMSHUE HA Ka-
yectBO VR-ombiTa.

CBoOoiHOE TepemelieHne — Ccrnoco0 HaBUTAIMKM B BUPTYaIbHOM MPOCTPAHCTBE, IPU KOTOPOM
0JIb30BaTeh UMEET BO3MOYKHOCTh CBOOOIHO MEPEMEIIAThCS.

TakTunbHast oOpaTHas CBsI3b — HUCIOJIB30BaHuE crioco0a 0OpaTHOM cBsI3W B BUAE BHOpaluu,
JABJICHUS WA ABMXKEHMSI JJI1 UMUTALMK (U3UYECKOT0 KOHTAKTa M0JIb30BaTeNsl C BUPTYaIbHBIMH O00b-
EKTaMH.

Tenenopranus - pacnpocTpaHeHHbIN CIOCO0 HABUTallMM B BUPTYaJIbHOM NPOCTPAHCTBE, MIPH KO-
TOPOM IOJIB30BATEIb MTHOBEHHO IEPEMEIIACTCA MEXKIY OTACIbHBIMA TOYKaMH, KOTOPBIE MOYKET yKa-
3aTh CaM.

TpekuHr rias - oTClIeKMBaHUE MOJIOKEHUS TJI1a3 I0JIb30BATENs Ul OIPEICIICHUS HAIPaBICHUS
€ro B3IVIAa.

TpekuHr rojoBbl - OTCIEKUBAHUE NIOJIOKEHUS TOJI0BHI II0JIb30BATEINs B BUPTYaJIbHOM IIPOCTPAH-
CTB€, [I03BOJISAIOIIEE CHHXPOHU3UPOBATH MO3ULUIO XEJICETAa U BBIBOJUMOI'O B HEM M300pakeHusl.

TpekuHr IBMKEHNSI — UCIOJB30BaHNE JATYNKOB U MapKEPOB M1 ONPEACICHUS PACIIONOKCHUS
YCTPOMCTBA C LIEJIBIO NO3UIIMOHUPOBAHNS B BUPTYaIbHOU CpEliE.

duxcupoBaHHas TOYKA 0030pa — paclpoCTpaHEHHbIH coco0 HaBUTALMU B BUPTYAJIILHOM IIPO-
CTPaHCTBE, IPU KOTOPOM II0JIb30BATENIb UMEET BO3MOXKHOCTH IIEPEMENIAThCs 10 HECKOJIBKUM IpPEeio-
IpeJeIeHHbIM ToYKaM 0030pa.

Xencer - VR/AR/MR ycTpoiicTBO B BHJI€ OYKOB WJIM INIEMa, UMEIOIIee OTIENbHbIE IUCILICH
IUIsL KKJI0T0 IJ1a3a MoJsib3oBatels. B pesynbTare mosib30BaTellb MoJIydaeT BUAETh TPEXMEPHOE H300pa-
KEHHE.

[Inem - VR/AR/MR ycTpoiicTBO B BHJIe OUYKOB HIIM IIUIEMa, UMEIOIIee OTACNbHbIE AUCTIICH IS
KaX/I0TO TJla3a Nojb3oBarens. B pesynabprare mojp3oBaTenb MOIydaeT BUAETh TPEXMEpPHOE M300paxke-
HUE.

3D ayamo — BO3MOXHOCTb pacloJIOKEHHUs ay1noo0bekToB B 3D mpocTpaHCTBE JUIsl CO3AaHUs
OLLYLIEHUS PEATUCTUUHOMN ayAHOCPEIBI.

HMD (head-mounted-display) - VR/AR/MR ycTpo#icTBO B BHJIe OYKOB WM IIJIEMa, UMEIOIIEE
OTJIENbHBIE IUCIUIEH JJI KaXI0TO0 IJ1a3a MoJib30Bareis. B pesynpTaTe 1moJsib30BaTeb MOIY4aET BUAETD
TpeXMepHOe U300paxKeHue.

Open-world exploration - cmoco6 HaBuranmuum B BUPTYaJbHOM IPOCTPAHCTBE, NPU KOTOPOM
M10JIb30BATEIh UMEET BO3ZMOKHOCTh CBOOOTHO TIepeMENaThCs.
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JTaTYrKaM, MOKET 0e3 OrpaHMYCHHI TIepeMeIaThCsl 0 BCEMY MTOMENICHHIO (KOMHATE).

Screen door effect (SDE) - onrtuueckuii 3pQpeKT npu HCHOIb30BaHHU UPPOBBIX MPOCKTOPOB
WIA JUCIUIeeB (OYKOB BHUPTYAIBHOM PEabHOCTH), KOT/IA JIMHHUHU, Pa3/ACISIONINEe TUKCEeTH, CTAHOBITCS
BUJIIMBIMH.

MR - TexHoJiOrusl, B KOTOPOIl BUPTyaJibHbIE€ OOBEKTHl HAKJIAAbIBAIOTCSA HA MOJHOCTHIO BOCCO3-
JAaHHOE B BUPTYaJIbHOM MHUPE peaibHOE OKpYKeHHe. TakKe UCTIONb3yeTCs U ONMMCaHUS BUPTYyaTbHOU
wiatgopmel Microsoft, koropast Bkirouaer u VR, u AR yctpoiicTsa.

VR-0OmbIT - TEpMHH, MOSIBUBIIMKCS OT AHIJIMICKOTo EXPIrience, MCrojb3yercss B 3HAYCHUU
“OlnyIIEeHUs] BUPTYaJIbHOM peaIbHOCTU WK “UCIHOJIb30BaHUE BUPTYAJIbHOMN peanbHOCTH .

3D MopenmupoBaHHME — POIECC CO3JMaHHUS TPEXMEpPHOW Mojaenu oObekra. 3amaua  3D-
MOJENUPOBaHUs — pa3padoTaTh 3pUTENbHBIN 00bEMHBIN 00pa3 xenaemMoro oowvekra. [1pu sTom Moaens
MOJKET KaK COOTBETCTBOBATh OOBEKTaM M3 pealbHOTO MHpa (aBTOMOOWIH, 3[aHUs, yparaH, aCTepOHN),
TaK ¥ OBITh MTOJIHOCTHIO a0CTPaKTHOM (TIPOEKIIHS YeThIpEXMEpPHOTO (PpakTana).

TekcTypa — pacTpoBoe N300pakeHne, HAKJIaIbIBAEMOE Ha MIOBEPXHOCTh MOJUTOHAIBHON MoJie-
T 71 IPUJAHAS € 1BeTa, OKPACKH WM WUTIO3UU penbeda. [Ipubmu3nTensHO HCIOIh30BaHNE TEK-
CTYp MO’KHO JIETKO TIPEJICTaBUTh KaK PHCYHOK Ha TIOBEPXHOCTH CKYIBIITYPHOTO H300paskeHus. Mcmoms-
30BaHUE TEKCTYp IMO3BOJISIET BOCIPOM3BECTH Mallble OOBEKTHI MMOBEPXHOCTH, CO3/IaHHE KOTOPHIX MOJIH-
TOHaMHU OKa3ajioch Obl upe3MepHO pecypcoéMkuM. Hampumep, mipaMel Ha KOKe, CKIAJKH Ha OJEXKIE,
MeJIKHE KaMHU | TTPOYHe MPEAMETH Ha TOBEPXHOCTH CTEH M TTOYBHI.

KoHnent-apT — HampaBiieHHuEe B UCKYCCTBE, IPU3BAHHOE OTPa)kaTh TOJIBKO UAECI0, a HE Gopmy
WIH BHEIIHUE aTPHOYTHI.
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