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IHosicHUTEJLHAA 3aIIHCKA

JlononHuTenbHas o00meoOpa3zoBarenbHas oOmiepa3BuBaomas nporpaMMa «BupryanpHas u
nonoiHeHHas peaitbHocTd (VR/AR)» nMeeT TeXxHUUECKYIO HampaBiieHHOCTh. [Iporpamma «BupryasibHas
u ponosHeHHas peanbHocTH (VR/AR)» paspaboTaHa Ha OCHOBE CIEAYIONIUX HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB:

1. ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit @enepanumy».

2. llpuka3z Munnpocsemenuss Poccun ot 09.11.2018 Ne 196 «O6 yrBepxaenun [lopsinka
OpraHM3alMM U  OCYLIECTBJIEHHUS  OOpa30BaTeNbHOM  JAEATEIBHOCTH IO  JIOHOJHUTEIbHBIM
00111e00pazoBaTesbHBIM MTporpammam» (3apeructpupoano B Muntocte Poccun 29.11.2018 Ne 52831).

3. Iloctanosnienuem ['maBHOTO rocynapcTBeHHOro canuTapHoro Bpada P® ot 28.09.2020 roga Ne28
«O0 yrBepxkaenun canuTapubsix rpasuit CII 2.4. 3648-20 «CanutapHO-31UIEMUOJIOTTYECKUE TPEOOBaAHUS
K OpraHM3alysM BOCHUTaHHUA M OOy4deHMs, OTIbIXa U O3J0POBJIECHUS JAETed U MOJOIECKN»
(3apeructpupoBanHoro ot 18.12.2020 Ne61573).

4. TluceMo Muno6pnayku Poccum ot 18.11.2015 Ne 09-3242 «O nHanpaBieHUH HH(OPMALIUN»
(BMecte ¢ «MeToguueckUMH  PEKOMEHJAUUSMU 1O  MPOEKTUPOBAHUIO  JONOJHHUTEIBHBIX
o011epa3BUBAIOLINX TPOrpaMM (BKJIHOYAsi pa3HOYPOBHEBBIE IPOTPAMMBD).

5. Tlucemo MunoOpnayku Poccunm ot 18 aBrycra 2017 r. Ne 09-1672 «O HampaBieHuH
METO/IMYECKUX PEKOMEHJAIUl 10 OpraHu3alliy COJEp’KaHHs BHEYPOUHOM MEeSATENIbHOCTH B paMKax
peaiv3allii OCHOBHBIX OOIIe00pa30BaTeIbHBIX MPOrpaMM, B TOM UHCIE B 4YacTU MPOEKTHOM
NeSITeIbHOCTH.

6. Mertonnyeckre peKOMEHIAMM IO peaan3alnud o00pa30BaTeNbHBIX IPOTpaMM HavyaabHOIO
00111eT0, OCHOBHOTO OOIIEro, CpeaHero o0mero oopa3zoBaHus, 00pa30BaTEIBHBIX MPOTPAMM CPEIHETO
npodeccuoHaIbHOTO  O00pa3oBaHMsI U JOMOJIHUTEIbHBIX  00I€00pa30BaTENbHBIX  MPOTpaMM €
MPUMEHEHUEM  JJIEKTPOHHOTO  O0Yy4eHHs M JUCTAaHIMOHHBIX O0Opa3oBaTeNbHBIX  TEXHOJIOTHH
(MunuctepctBo IIpocsemenus ot 19.03.2020 r.).

7. PekomMeHIaMM MO pealv3alid BHEYPOUHOW [EATEIbHOCTH, NPOrpaMM BOCIUTAHUS U
COLIMAIM3ALUY, JOTOJIHUTENIBHBIX OOIIEPa3BUBAIOIIUX IPOTPAMM C MCIOJIb30BAHUEM JUCTAHIIMOHHBIX
obpasoBatenbHbIX TexHosoruii (Munnctepeto Ipocsenienust ot 07.05.2020r. NeBB-976/04).

B coBpeMeHHOM MHpe BO3pacTaeT MoTPeOHOCTH OOIIECTBA B CAMBIX MEPEAOBBIX TeXHOIOTHAX X XI
Beka: nmonoHeHHOM (AR) u BuptyanbHoii (VR) peanbHocTH. XOTS BUPTYyallbHAS PEaibHOCTD €IIe HE cTalla
YacThblO Halllel JKU3HM OHAa YK€ 000CHOBBIBaeTCs B cdepe 00pazoBaHUsS: MOCMOTPETh, KaK YCTPOEH
OpraHM3M UYeJOBEKa, YBUIECTh IPOLIECC CTPOUTEIHCTBA 3HAMEHHUTHIX COOPYKEHUH, COBEPIIUTH
HEBEPOSITHOE IMYTEUIECTBHE W MHOIO€ JAPYroe CEerojHss MOryT cHaejaThb JETH C IMOMOIIBI0 OYKOB
BUPTYaJIbHOU peaibHOCTH, CMapT(oHa U CIIEIUATBHOTO MOOMIBHOTO IPUIIOKEHUSI.

JlononuurtenbHas oOmiepa3BuBatomias nporpamma «BupTyanbHas W JIONOJHEHHAs pPealbHOCTU
(VR/AR)» mnpu3BaHa paclIMPUTh BO3MOXHOCTH OOydYaromuxcsi i (OPMHUPOBAHUS CIEIHATBHBIX
KOMIIETEHIIMI, cO3/1aTh OCOObIe YCIOBHUS Ui pACIIUPEHHUS JOCTyHa K TJI00albHBIM 3HAHUSAM H
nH(OpPMALIKH, OTIEPEKAOIIEro OOHOBICHHUS COAEP KAHUS IOTIOTHUTEIHLHOTO 00pa30BaHusl.

AKTYaJIbHOCTH NMPOTrPaMMbl 3aKITI0YA€TCA B MOJMYYSHUH OOYYarOIIMMHUCS HadallbHbIX YMEHUN U
HABBIKOB B 0O0JacTu MpoeKkThpoBaHUs U pa3zpaboTku VR/AR koHTeHTa u paboOThl ¢ COBpEMEHHBIM
o0opynoBaHueM. DTO MO3BOJSET ACTSIM U MOAPOCTKAM MPUOOPECTH MPECTaBIeHHEe 00 MHHOBAIMOHHBIX
npodeccuax Oyayiiero: Au3aiiHep BUPTyalbHBIX MUPOB, mpojatocep AR wurp, pexuccep VR ¢dunbmoB,
aApXUTEKTOp aJlaTUBHBIX MPOCTPAHCTB, MU3aliHEep MHTEpaKTHBHBIX WHTepdeiicoB B VR u AR u mp. B
MpOrpaMMe PacCMAaTPUBAIOTCS TEXHOJIOTUYECKHE AaCMEKThl peaau3alldd CHCTeM BUPTYAIbHOH W
JIOTIOJTHEHHON pealbHOCTH: CHelUaIn3upOBaHHBIE YCTPOMCTBa, JTambl co3daHus cucteM VR/AR
pEaIbHOCTH, WX KOMIOHEHTOB, 3D-rpaduka ans MoaenupoBaHus cpell, OOBEKTOB, MEPCOHANKEH,
MPOrpaMMHBIE MHCTPYMEHTapUM JUTsl YIPABIEHUS MOJETBI0 B MHTEPAKTHBHOM DPEKUME B PEaTbHOM
BPEMEHH.

B ocHoBy nporpammel «BupTyaibHas u gonoiHeHHas peabHocTd (VR/AR)» 3a105KeHBI TPUHITHITBI
MPAKTUYECKON HATIPABIEHHOCTH - MHIUBUIYATbHON WM KOJUIEKTUBHOU MIPOEKTHOM e TEIILHOCTH.

YHUKAJBHOCTH JIAHHOW MPOTrpaMMbI 00YCIIOBIIEHA UCTIOIB30BaHNEM B 00pa30BaTeLHOM MPOIIecce
COBPEMEHHBIX TEXHUYECKHX YCTPOMCTB BHUPTYalbHOW M JOMOJHEHHON pEaNbHOCTH, YTO MO3BOJISIET
clenaTh mpoliecc 00y4eHHUs HE TOJIBKO sipue, HO W HarisiiHee u mHpopmaTuBHee. [Ipu meMoHCTpaiuu
BO3MOHOCTEH UMEIOIUXCS YCTPONUCTB HCIIOJIB3YIOTCA MYTbTUMEIUHHBIE MaTepUabl, WILTFOCTPUPYIOIIHE



MPOTEKaHUE PATUYHBIX (PU3UUECKUX IPOLECCOB, YTO MOBBIMIAET 3aUHTEPECOBAHHOCTh YYaIIMXCS K
JAHHOMY By JI€SITEIIBHOCTH.

OtiM4uTeIbHAA 0CO0EHHOCTH NMPOrpaMMBbI COCTOMT B TOM, 4YTO COJEP)KAHHME IPOIPaMMBI
cTpouTcs Ha OCHOBE paboTel ¢ 3D rpadukoii — OJHOTO U3 CaMBIX MOMYJISPHBIX HAaNpaBJICHUH
HCI0JIb30BAHUS IEPCOHAILHOTO KOMIIBIOTEPA. B mpoliecce 0CBOEHUs IpOrpaMMBbl, YUalluecs: OCBauBalOT
a3bl TPEXMEPHOTO MOJICTUPOBAHUS [T CO3JaHUS COOCTBEHHON BUPTYaIbHON U TOTTOJIHEHHON PEaIbHOCTH.
B mnporpamme peanmusyercs BO3MOXKHOCTH 0o0ydeHuss 3D rpaduke B NporpaMMHOM OOECIIEYECHHUH,
Haxo/JsIIeMcsi B cB000IHOM Joctyrie, - Blender.

Lenap mporpamMmbl: pa3BUTHE JIMYHOCTU peOEHKA, CIIOCOOHOTO K TBOPYECKOMY CaMOBBIPAKEHUIO
yepes MOrpyKeHUe B BUPTYAJIbHYIO PEaIbHOCTb.
3agaumn:
Obpaszoseamenvhvie (npozpammuole):
PacKpbITh NOHITHE BUPTYAIIbHON PEaIbHOCTH;
pa3BUTH y ydauuxcsa uarepec k 3D-rpaduke n aHumanuy;
JaTh MPEICTaBICHUE O KOHCTPYKTUBHBIX 0COOEHHOCTAX U MpHuHIMIax padoTel VR/AR-ycTpoiicTs;
JaTh ydaliuMcs 0a30Bble HaBBIKM pabOThl C COBpEMEHHBIMU MakeTamu 3D — MojenupoBaHUs
(Blender 3D), nnatdopmamu, npeaHa3HaAuU€HHBIMU Ul CO3JAHMS MPHIOKEHUH BUPTYyaJIbHOM U
nomnosHeHHOM peansHocTH (Unity Personal + Vuforia);
® Pa3BUTH y yHalIUXCsA HaBBIKU TPOrPaMMHUPOBAHUSL.
Juunocmmuuie:
e (opmupoBaHUE HABBIKOB TPYIOJIO0US, OEPEKITUBOCTH, YCUTUMBOCTH, AKKYpaTHOCTH IpU padboTe
¢ ob6opyIoBaHUEM;
e (opmMupoBaHHME TO3UTUBHBIX JIMYHOCTHBIX KAuyeCTB  YUYalIUXCA:  LEJICYCTPEMJIEHHOCTH,
KOMMYHHMKATUBHOM U MHGOPMAITMOHHOHN KYJIbTYphl, H300peTaTeIbHOCTH U YCTOMYMBOTO HHTEpeca
K TEXHUYECKOH JIeATEIbHOCTH;
® TIOHMMaHHWE COIMAIBHON 3HAYMMOCTH TPUMEHEHUS U IEPCTIeKTUB pa3BuTus VR/AR-texHo0rnit;
e (dopmupoBaHHE YMEHUS pabOTaTh B KOMaH/IC.
Memanpeomemnuie:
® Da3BUTh y OOY4YalOLIUXCS CIELUANbHbIE KOMIETEHIIMM Ha PELICHHE TEXHOJOIMUYECKHX 3a7ad B
pa3IMYHBIX TEXHUYECKUX 00JacTsX;
® pa3BUBaTh MPOCTPAHCTBEHHOE BOOOpa)KEHME, BHUMATEIBHOCTh K JETaJlAM, AaCCOLUATUBHOE U
AHATIMTUYECKOE MBIIIICHUE;
e MOTHUBHUPOBaTh OOYYAIOLUIUMXCA K HECTAHAAPTHOMY MBILIUICHUIO, HM300peTaTeiabCcTBY U
MHUIMATUBHOCTH NIPH BHIMIOJIHEHUH NIPOEKTOB B 00JIAaCTH IIM(PPOBOTrO UCKYCCTBA.

IIporpamma "BupryanpHas wu gomosHeHHas peanbHoctH (VR/AR)"  paccudTrana Ha
odyuarommxcst 10-11 kaaccoB, MPOSBISIFOIIUX UHTEPEC K TEXHOJOTHSIM BUPTYAILHOW M JOMOJTHEHHOM
peanbHOCTH, pazpaboTke 3D BUACOUTD M CO3JaHUI0 MYJIbTHMEUIHBIX MaTepuasioB Ha O6a3e 3D rpaduku
Y aHUMAITIH.

Hanonnsiemocts rpymnm oOydeHuss - He Oosiee 12 4YenoBeK (YUUTHIBAOTCS BO3MOXKHOCTH
KOMGOPTHON pabOThl KaXIoro peOCHKa B YCIOBHSIX KOMIIBIOTEPHOTO Kiacca). JIOmycK K 3aHSATHIM
MIPOU3BOJIUTCS TOJIKO TOCIE 00SI3aTEIBHOTO TMPOBEICHHUS W 3aKPEIUICHUSI WHCTPYKTaXKa IO TEXHUKE
0€30MMaCHOCTH M0 COOTBETCTBYIOIIMM HUHCTPYKIIHSIM.

dopma opranu3anmu 3aHATHIA: GpOHTANBHAS - TOJIa4a y4eOHOTO MaTepuana Bcei rpyrmime aeTei,
TPYNIOBBIE - OOYYalOUIMMCS TMPEIOCTABIAECTCS BO3MOXHOCTh CaMOCTOSITEIbHO TOCTPOUTH CBOIO
NeSITeNFHOCTh HA OCHOBE MPHHIIMIIA B3aMMO3aMEHSIEMOCTH, OIIYTUTh MOMOIIb CO CTOPOHBI JAPYT APYTra,
y4eCTh BO3MOXKHOCTHM KQXIOTO HAa KOHKPETHOM OJTame JeATeIbHOCTH, WHIUBUIyallbHbIE -
camocTosiTeNibHasg paboTa oOydaromUXxcss € OKa3aHWEM [eJaroroM TIOMOIM OOyJarommMcs TMpu
BO3HMKHOBEHUU 3aTPYJAHECHUSI, HE YMEHBIIIAsi aKTUBHOCTH JIETEH U CONIEHCTBYS BHIPAOOTKH HABBIKOB
CaMOCTOSITENIbHON paboThl. B mpakTuke paboThl MO TpOrpaMMe HUCHOIB3YIOTCS BHAbI 3aHSTHIA:
CaMOCTOSITENIbHAS padoTa, MpaKTUYeCKasi paboTa, MUHH-TIPOEKT, IPOEKT. [[1s1 oOecriedeHns IBUTaTeIbHON
AKTUBHOCTH Ha 3aHSTUSAX HCIOJB3YIOTCS TUHAMUYECKHE May3bl, MaTbUUKOBas TUMHACTHKA.

IIporpamma paccuutana Ha 64 akageMuuyecKux yaca. Pe:kum 3ansaTuii: 2 pasa B Heemto 1o 1
akagemuueckomy yacy. Cpoku peajmuzanuu nporpammsl: 1 roa.



IMenaroruyeckasi 1e1ec0006pPa3HOCTh MPOrpPaMMbI 3AKIIOYACTCS B TOM, YTO OHA SBIISETCS
[IEJIOCTHOM M HENPEPHIBHOW B TEUYCHHE BCETo Iporecca 00ydeHHs, TO3BOJISIET yJalleMycsl Iar 3a [Marom
packpbIBaTh B ceOe TBOPUYECKUE BOZMOKHOCTH M CAMOPEAIM30BATHCS B COBPEMEHHOM LIU(ppoBOM Mupe. B
nmponecce mnmporpaMmMupoBanHud ACTU IOJYy4daT AONOJHHUTCIBHBIC YMCHHA W HABBIKWU B obmactu (1)I/I3I/IKI/I,
MEXaHHUKH, TEKTPOHUKU U HHOOPMATHKH.

HPCHHOHaFaeTCH Pa3BUTHUC pe6eHKa B CaMbIX PAa3JIMYHBIX HAMpPaBJICHUAX: AJITOPUTMHUUYCCKOC
MBIIJICHAE, MaTeMaTHYeCKUE CIOCOOHOCTH, XYI0XKECTBCHHO-ICTETHMYECKUH BKyc, oOOpa3Hoe U
IPOCTPAHCTBEHHOE MBIIUIEHHE. Bce 3T0 HE0OX0MMO COBPEMEHHOMY YeJIOBEKY, YTOOBI OCO3HATH CceOs
FapMOHHMYHO PAa3BUTOM JINYHOCTBIO.

[lcuxonornveckass TOTOBHOCTh, YPOBCHb TOTOBHOCTH  OOYYarOIIUXCS K  OCBOCHHIO
00pa3oBaTeNbHOM NPOrpaMMBl  ONpPEIENeTCs 10 pe3yibTaTaM NeJarorn4ecKoro HaOJIOCHHS IIpH
Habope U B X0/1e 0OyUCHHS.



YyeOHbIii MJIaH

n/n

HaumenoBanue moyieit

Koi-Bo yacos
BCETO

B TOM 4HCJIC

TEOpUsl

IIPAKTHKA

®opMa KOHTPOJIA

1. BBeneHne B TEXHOJIOIUN

BHPTYAJIBLHON W JOTOJTHEHHOI peaibHOCTH (24 4.)

11

BuptyanbHas v 10N0JHEHHAS
pPEaNbHOCTh: aKTYyaJIbHOCTh U
MEepCIEeKTUBbI. BBOIHBINM
nHcTpykTax no Th.

2

2

Bbecena - nuanor

1.2

BBenenue B TeXHOJIOTUU
BUPTYaJIbHOW U IOTIOJHEHHOU
pEaIbHOCTH

Bbecena - nuaizor

1.3

[IpuHMns! padoTsl,
xapakrepucTuku VR-ycTpoiicTs.
TecTtupoBaHue ycTpoucCTBa,
YCTaHOBKA MPUJIOKEHHM.

[TpakTrueckas pabota

14

TecTtupoBaHue CyIIECTBYIOIINX
AR-nipunoxennii

[TpakTrueckas pabota

1.5

[TocnenoBarenbHOE U3yYeHUE
BO3MOKHOCTEHN CpeJIbl
pazpabotku VR/AR-
MPUIIOKEHUN

[TpakTuueckas pabota

1.6

PazpaboTka cuieHapust
MIPUIIOKEHHST: MEXaHUKa
B3aMMO/ICHCTBUS, (DYHKIIMOHAT,
MPUMEPHBINA BU HHTEp(deiica

[IpakTrueckas pabota

1.7

Pazpaborka VR/AR-
MPHUIIOKEHHSI B COOTBETCTBUH CO
CIICHapHeM

MuHU-TIpOEKT

1.8

PazpaboTka uaTepdeiica
MPUIIOKEHHS — JU3aliHa 1

CTPYKTYPBI

[TpakTrueckas paboTa

2.0cHoBbBI padoThl B nporpamme Ble

nder (14 4.)

2.1

3HAaKOMCTBO €
Blender.
BO3MOXKHOCTEH,
unrepdetica Blender.

MpOrpaMmMon
JlemoHcTparms
SJIEMEHTEI

4

1

3

[TpakTrueckas pabora,
Mpe3eHTaLHs
MUHU-TIPOEKTA

2.2

Blender 3D. IIpocroe
MOJETUPOBAHUE. OcHOBBI
00paboTKH N300paKEHHH.
[IpakTuueckas pabora
«ITupamuxa»

MuUHU-TIPOEKT,
mpakTHyeckas paboTa

2.3

Opuenranus B 3D-
MIPOCTPAHCTBE, MepEMEICHHE

U  HU3MEHEHHE OOBEKTOB B
Blender. BripaBHuBanue,
TPYNIUPOBKA, 1yOIUpOBaHUE U
COXpaHeHHe OOBEKTOB.
IIpakTuyeckas padora
«CHETOBUK»

MuHU-TIPOEKT,
npakTuyeckas pabdora




24

[Ipocras BU3yAJIM3aLIHS u
COXpaHEeHue pacTpoBOU
KApTUHKU.

[IpakTuyeckas pabora
«Mebenby»

[TpakTrueckas pabdora,
Mpe3eHTauus
MHHU-TIPOCKTA

3.IIpoctoe moaeaupoBanue (16 4.)

3.1 | HobaBnenne 00bEKTOB. Peskxrmbl [IpakTuueckas padoTa,
O0OBEKTHBIN U PEJAKTUPOBAHUS 2 1 1 MPe3CHTAIHS
[IpakTuyeckas pabora MUHH-TIPOEKTA
«Monekyna Boaay.

3.2 | IpakTuueckas padbora CamocrosTrenbHas
«CaeTby. 2 - 2 npakThyeckasi paboTa

3.3 | BuneomonTax B cpene Blender 2 1 1 [IpakTuueckas padoTa,
3D Oecena

3.4 | DkcTpynupoBaHHe Ownnaiin-
(BpimaBnuBaHue) B Blender. 2 1 1 BbIcTaBKa/[IpakTiueckast
CrnaxxuBaHue 0ObEKTOB B pabota
Blender.

[IpakTnueckas padora «Karmns
BOJIBI.

3.5 | DkcrpynmpoBanue 2 1 1 MuHH-TIPOCKT,
(BpimaBnuBaHue) B Blender. npakTHyeckas padbota
[IpakTnueckas pabota «PoboT».

3.6 | «Co3nanue Kpy>KKH METOJIOM 2 - 2 [TpakTrdeckas padora
SKCTPYIAUPOBAHUSD.

3.7 | Tloapasznenenue (subdivide) B 2 1 1 [IpakTruueckas pabota
Blender.

3.8 | UuctpymeHT Spin (BpaiieHue). [IpakTruueckas pabota
[IpakTuueckas padota 2 1 1
«Co31aHue Ba3bly.

4.Coznanune VR-npusioxkenuii (10 4.)

4.1 | OcHOBBI aHUMAIIUU TTIEPCOHAKA 2 1 1 [TpakTruueckas padota

4.2 | Huzko- n 2 1 1 [TpakTruueckas pabota
BBICOKOIIOJINTOHATIbHBIE
MoJenu. 3aneKkaHue Kapt
HopMasieit, Tener u AO

4.3 | IlpumeHneHue pegakTopa [TpakTruueckas pabota
pactpoBoii rpaduku Gimp s 2 ) 2
CO3JaHUS U PEIAaKTUPOBAHMUS
M300paKeHUIl U TEKCTYp

4.4 | MHCcTpyMeHTHI Uit pa3paboTKu 2 1 1 CamocrosrenbHas
VR paboTa B IpUII0KEHUU
MIPUIIOKECHUHN.

4.5 | YueOHbIit MuHHN npoekT: VR- 2 - 2 ITpesenTanus
MPUIIOKEHHE BUPTYAIbHBIX

npoekTtos/IIpakTuueckas
pabota
HUTOTIO: 64 21 43




Coaepikanue NporpaMMsl

1. BBeieHre B TeXHOJIOTMY BUPTYAJbHOH M JONOJHEHHOH peaJbHOCTH (24 4.)

[IpaBuna noBeneHus B KaOMHETE MOBBIIIEHHON onacHOCTH. TexHuka 6e30MacHOCTH, IMpaBUIIa MOXKAPHOH
0€30MaCHOCTH.

O030p COBpPEMEHHBIX CHCTEM BUPTYJIBHOHN M TOMOJHEHHON PEalbHOCTU. AKTYaJbHOCTh TE€XHOJIOTHH H
IIEPCIIEKTUBBI PA3BUTHUS.

[lpunuunsr  pabGoTsl, xapakrepuctuku VR-ycrpoiictB. TecTtupoBaHue ycTpOWCTBa, YCTaHOBKa
MIPUIIOKEHHHN.

00630p cymectBytomux AR-mpunoxennit. BozmoxHocTH cpensl paspadotku VR/AR-npunosxenuii.
Pazpabotka cuenapusi VR-mpuiiosxeHus: MeXaHWKa B3aWMOJEHCTBHA, (YHKIIMOHAT, NMPUMEPHBIA BH[
uHTepdeiica. PazpaboTka nuHTEpdeiica MpuIoKeHnss — Iu3aiiHa U CTPYKTYPHI.

2. OcHoBbl padotsl B nporpamme Blender. (14 4.)

3HakoMcTBO ¢ mporpammoi Blender. JlemoHcTpamus Bo3MOKHOCTEH, sneMeHThl uHTepdeiica Blender.
OcHoBbl 00pa®oTKH N300pakeHuid. [IpuMUTHBEI.

[Tonws3oBarensckuit uuTepdeiic u ctpykrypa okoH Blender 3D. Koopaunatueie ocu. Bepiunsl, pedpa,
rpanu. Haznauenune nnctpymentos B Blender 3D. CkynpnTypHbiii pexxuM. Ilepemenienne u u3sMeHeHHE
o0wekToB B Blender. BeipaBHuBaHue, rpynnupoBKa U coxpaHeHue o0bekToB. [IpocTas Bu3yanuszanus u
COXpaHEHUE PacTPOBON KAPTHUHKH.

3. [Ipocroe monerupoanue (16 4.)

JloGaBnenne 00beKTOB. PexxnMbl 00beKTHBIN U pefakTHpoBaHus. BuneomonTax B cpene Blender 3D.
OkcTpynupoBanue (BeinaBnuBanue) B Blender. CrinaxxuBanue oobexktoB B Blender.

[Tonpaznenenue (subdivide) B Blender

HNuctpyment Spin (Bpamenue). Moauduxatopsl B Blender.

4. Co3nanue VR-npuioxennii (10 4.)

OCHOBBI CKEJIETHOM aHMMAallMH MePCOHAXKA.

Hwu3zko- 1 BBICOKOTIOIMTOHAIBHBIE MOJIENN. 3alleKaHue KapT HopMasiei, TeHei u AO
[Tpumenenue peaakropa pactpoBoil rpaduku GiMp i CO3MaHUs U PEAaKTUPOBAHUS
M300paxeHuil U TEKCTYp.

HNuctpymenTs! s pazpabotku VR npuioxeHui.

Pazpabotka AR/VR npunoxxeHuii.



IInanupyemsle pe3yJibTaThl peaju3aliu NPorpaMMsbl

Oopazoeamenvhvle (npocpammusle) pe3yibmamot 00yUeHUA:
Tlonumarom:

MpaBWJIa TEXHUKH 0€30TIaCHOCTH Tpy/ia pu paboTe ¢ 000pynoBaHNEM U B KAOMHETE;
CIICIIMAJIbHBIC TCPMUHBI U ITOHATHA,

TEXHUYECKUE U MPOTrpaMMHbIE CPEJICTBA B 00JIACTH BUPTYaJIbHOM U JIOTIOJIHEHHOMN peaabHOCTH;
KOHCTPYKTHUBHBIE 0COOCHHOCTH M PUHIHIBI paboTel VR/AR-ycTpoiicTs;

ymerom:

CaMOCTOSITEIIEHO PadOTaTh C COBPEMEHHBIMU KaMepaMy MaHOPaMHON (OTO- U BUICOCHEMKH IPU
oMot naketoB 3D — mogenuposanus (Blender 3D);

CO3[1aBaTh MYJIbTUMEANIHBIE MATEPUAIIBI U1l YCTPOMCTB BUPTYaIbHON PEAIIBHOCTH;
pa3pabaTheIBaTh TEXHUYECKHUE MTPOEKTHI M0 KOHTPOJIEM MEAArora;

aHaAJIM3UPOBATh, KOHTPOJIUPOBAThH, OPraHU30BBIBATh CBOIO PaboTYy;
OIICHMBATh 3HAUMMOCTb BBITIOJJHEHHOT'O 00pa30BaTEIbHOIO MPOIYKTa.

gnaoeom.:

HaBbIKAMU TEXHUYECKOTO MBIIIJICHUS,, TBOPUECKOIO MOJAXOJAa K BBIIOJHEHUIO IOCTABIEHHON
3a/1auu;

YMEHHEM paboTaTh WHAWBHIYAILHO ¥ B MUHH - TPYIIIAX;

YMEHHEM JI00POCOBECTHO OTHOCUTHCS K BBIMOJIHEHUIO PabOTHI;

ITOPUTMOM HAIMMCAHUS TEXHUYECKUX MPOEKTOB C MOMOIIBIO MEearora.

YMEHHEM CO3/jaBaTh CXEMaTUYEeCKHe MOJIEIH, ONMHChIBAaTh, CPABHUBATh OOBEKTHI, I€JaTh BbIBOIbI,
HaxXoJUTh MHQOPMAIMIO B CIIELHUAIM3UPOBAHHON JUTEpaType M CETAX MHTEpPHETa; MOHUMATh U
MPUMEHSATH CIIEIUATIbHbIE TEPMUHBL.

JIuunocmmute pesynomameol:
¢ c(hOpMHUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIICHHSI K CAMOOOPa30BaHHIO, CAMOPA3BUTHIO HA OCHOBE
MOTHBAIMH K O0Yy4EHUIO;
¢ c(hOpMHUPOBAHHOCTh KOMMYHHUKATHBHON KYJIBTYPBI Y YIaITUXCS;
¢ c(hOpMHUPOBAHHOCTH YCTAHOBKH Ha 3JI0POBBI 00pa3 KU3HHU;
¢ c(hOpMUPOBAHHOCTH OEPEKHOTO OTHOIICHHS K MaTCPUAILHBIM U JTyXOBHBIM IIEHHOCTSIM;

Memanpeomemmnuwie pe3yibmamoi:

c(hOpMUPOBAHHOCTh HAYAJIbHBIX HABBIKOB IIPOCTPAHCTBEHHOTO BOOOPa)KEHHUsl, BHUMATEILHOCTH K
JIeTajsiM, aCCOLIMATUBHOTO U aHATUTUYECKOTO MBIIIIJICHUS;

c(OpMUPOBAHHOCTh HAYAJIBHBIX HABBIKOB KOHCTPYKTOPCKO-H300pETaTENbCKON NIEATEIBHOCTH U
WHUIMATUBHOCTHU TIPU BHITIOJTHEHUH MPOEKTOB B PA3IMYHBIX 00JIACTSAX BUPTYaIbHOU peallbHOCTH;
chOpMUPOBAHHOCTh YMEHHUS IUIAHUPOBATh, KOHTPOJIUPOBATH M OIICHWBATH Y4eOHBIC JCUCTBUS B
COOTBETCTBUU C IOCTABJICHHOM 3a/1a4eil U YCIOBUSIMU €€ pealln3allii;

c(hOpMUPOBAHHOCTh MOTUBAIIUHU K IU(POBOMY UCKYCCTBY.



MeToauueckoe obecnedeHne MpPOrpaMMsbl

K MeToanueckomy o6ecrieueHHIO POrpaMMbl OTHOCSITCS:

— IUIaKTUYECKUE MaTepuabl (MHTEPaKTUBHbIE TUHAMUYECKHE M1ay3bl, IPE3CHTALMU K 3aHITUSM,
nevyaTHas poyKIIHs);

— pa3pabOTKH 3aHATUN B paMKaX IPOTPaMMBI.

JunakTrueckoe odbecneueHe mporpaMmmal:

— rpaduUecKue HATJIAIHBIC TOCOOHS: MHTEPAKTHBHBIC UTPBI

— pa3pa0OTKH 3aHATUN B paMKax IPOrpaMMBbl;

— KapTOTeKa BUJIEO JUHAMHUYECKUX Nay3 ((PU3KYyIbTMUHYTOK);

[Tpu 0Oy4yeHNN UCTIOIB3YIOTCSI OCHOBHBIE METO bl OPTaHU3AIMH U OCYIIECTBICHUS y4eOHO-
MO3HABATEIHHOM PabOThI, TAKUE KAK CIIOBECHBIE, HATJISIIHBIC, MPAKTUYECKUE, MHIYKTUBHBIC U MTPOOJIEMHO-
MOMCKOBBIEe. BBIOOp MeTos0B (CrocoO0B) 0OyUeHHS 3aBUCUT OT MCUXO(PU3MOJOTHYECKUX, BO3PACTHBIX
ocobeHHoCTel nerel, TeMbl U GopMbl 3aHATHH. [Ipu 3TOM B 00pa3oBaTenbHON AESITENbHOCTH BCE METO/IbI
peanu3yroTcsa B TECHEUIIEH B3aUMOCBSI3H.

Mertouka OpoBEAEHUS 3aHATHM MPEANOaraeT MOCTOSHHOE CO3/IaHUE CHUTYallMil YCIEIIHOCTH,
YIOBJIETBOPEHUS OT MPEOJOJICHHUS] TPYJHOCTEH B OCBOCHUMHU M3y4aeMOro MaTepuasia U MpU BHITIOJHEHUU
CaMOCTOSITENIBHBIX PA00T. ITOMY CIIOCOOCTBYIOT COBMECTHBIE OOCYXICHUS BHITIOJHEHUS 3aJJaHUH, a TAKKe
MOOLIPEHNE, CO3/IaHNE TOJIOKUTEIBHON MOTUBALINY, aKTyaJIn3allks HHTepeca.

BaxxHpIMH yCITOBHSIMU TBOPYECKOTO CAMOBBIPKEHUSI 00YJaIONUXCsl BBICTYMAIOT pPeaii3yeMbIe B
MeJarornyecKux TeXHOIOTHSIX UeH CBOOO bl BEIOODA.

OOyyaromuMes MpeoCTaBIsIeTCs MpaBo BbIOOpa TeMbl I TBOpPYECKHX paboT u GopMm Hux
BBITIOJTHECHHUS.

Hcnosib30BaHWE WIPOBBIX BO3MOXKHOCTEH KOMITBIOTEpAa B COUYCTAHWUM C JUIAKTHUYCCKUMU
BO3MOKHOCTSIMH (HarJISIIHOE TIPEACTaBJICHHE HH(POPMAIMK, OOCCTIICUeHHEe OOpPaTHOM CBSI3U MEXIY
y4eOHOU TporpaMMoil M peOEHKOM, IIMMPOKHE BO3MOXKHOCTH TIOONIPEHHS TMPABWIBHBIX JIEHCTBUH,
WHIUBHUAYAIbHBIA CTHJIb paOOTHl M T.J.) TO3BOJISIET OOECIEYUTh OoJiee IUIABHBIN IMEpexoj] K y4eOHOM
NeSITeIbHOCTH.



Cnmcok ucnosb3yeMoi JINTepaTyphbl H 3J1eKTPOHHBIX pecypcoB

OcHoBHas JInTeparypa:

1.
2.
3.
4.

5.

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

Tumodeen C. 3ds Max 2014. BXB-IletepOypr, 2014. — 512 c.

Hxonatan JIunoBec BupryanpHas peanpHOCTh B Unity. / [lep. ¢ aarn. Parumos P. H. — M.: JIMK
IIpecc, 2016. — 316 c.

JlaBuna T. A., PoGept U. B. TosikoBBIi1 c10Bapb TEPMUHOB NOHATUHHOTO armapara
nHpopmaTu3zanuu odpazoanus. M., 2006. 180 c.

Hocos H. A. CnoBaps BUpTyaJIbHBIX TePMHHOB // Tpyzbl 1a00paTOpru BUPTYATUCTUKA. BhImyck
7, Tpyns! Llentpa npodopuentanuu. Mocksa: U3n-Bo «Ilyte», 2000. 69 c.

Jlureparypa, pekoMeHayeMas JJIs JeTeill U poaAuTes e :

1.
2.
3.

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

Tumodees C. 3ds Max 2014. BXB-Ilerepoypr, 2014. — 512 c.

Jl)xonaran JIlunosec Bupryanbnas peansHocts B Unity. / [lep. ¢ anrin. Parumos P. H. — M.: JIMK
[Ipecc, 2016. — 316 c.

HNuTepHeT-pecypenl:

1.
2. Jlabopatopus nunaykcouma - http://younglinux.info/book/export/html/72,12

3.

4.

5. Hudoypoxk Bexymuii oOpasoBarenbHblii nopran Poccun. DnexktuBHbIi Kype «3D MoaenupoBanue

[Mporpamuinka.pd - http://programishka.ru

Blender 3D - http://blender-3d.ru
Blender Basics 4-rd edition - http://b3d.mezon.ru/index.php/Blender_Basics_4-th_edition

u Bu3yanu3anus» - http://infourok.ru/elektivniy-kurs-d-modelirovanie-i-vizualizaciya-
755338.html
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