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HOACHUTEJBbHASA 3AIIMCKA

Hanpaiaennoctb 0011eo0pa3oBaTebHON oOmepa3puBaronieii nporpammbel « VR/AR-
KBaHTYM»- TEXHUYECKas.

AKTYaJBbHOCTH MPOrpaMMbl 3aKJIIOYAETCSA B TOM, YTO OHA HALEJIEHA HA PEIICHUE 3a7a4
onpenesieHHbIX B Ctparernu pa3Butus BocnuTaHus B Poccuiickoii denepanyn Ha mepHo 110
2025 rona ot 29 mas 2015 r. Ne 996 — p, HanpaBieHHbIX Ha (JOPMHUPOBAHUE Y JETEH 0a30BBIX
3HaHuil B 3D-monemupoBanun. Tak ke akTyalbHOCTH 0OYCIIOBJI€HA MOTPEOHOCTHIO OOIIECTBA
B TEXHUYECKH TPAMOTHBIX crienuaiuctax B oomactu VR/AR. 3Hanus, yMeHus U MpakTUYECKUE
HABBIKM PEIICHUS aKTyalIbHBIX 33/1a4, OJy4yeHHbIe Ha 3aHATUSIX VR/AR, TOTOBST MIKOJEHUKOB
K CaMOCTOSITEJIbHOM  IIPOEKTHO-UCCIEAOBATEIBCKOM  JESATENBHOCTH € NPUMEHEHUEM
COBPEMEHHBIX TEXHOJOTHM. Takke MmporpamMma akTyalbHa TE€M, YTO HE MMEET aHAJIOrOB Ha
pBIHKE 00111€00pa30BaTEIbHBIX YCIYT U ABJISETCS CBOETO POJia YHUKAIbHBIM 00pa30BaTEIbHBIM
IPOAYKTOM B 00JacT MH(OPMALIMOHHBIX TEXHOJIOTHIA.

Hoeu3zna niporpaMMbl COCTOMT B TOM, YTO OHa pa3paboTaHa C y4€TOM COBPEMEHHBIX
TEHJEHUMIA B OOpa3oBaHWU MO MPHUHIMUIY OJOYHO-MOIYJIBHOIO OCBOECHMS Marepuaia, 4To
MaKCHMaJbHO OTBEYAeT 3allpoCy COLIMyMa Ha BO3MOXHOCTh BBICTPAaUBAHUA PEOEHKOM
WMHAUBHUAYaJIbHON 00pa30BaTeIbHON TPACKTOPHUH.

Omauuumenvnoi 0CO00EeHHOCmbIO IPOrpaMMBbl SBJISETCA IIPUMEHEHUE
KOHBEPI€HTHOI0 TOJXOJa, MO3BOJSIOLIEr0 BbICTpauBaTh OOydeHHE, BKIIOUaroliee B ceds
AJIEMEHTHI HECKOJIBKUX HAIIPABJICHHOCTEM.

Ilexarormyeckasi nejeco00pas’HOCTb INPOrpaMMbl 3aKJIIOYAETCSI B TOM 4TO, OHA
ABJISIETCSI 1I€JIOCTHOM M HENPEpPBhIBHOW B TEUEHHWU BCErO Mporecca OOy4yeHHs, U IMO3BOJSET
oOydaronmMMcsi [ar 3a IaroM packpbeiBaTh B ce0€ TBOPYECKHE BO3MOXKHOCTH U CaMO
peann3oBaThCA B C COBPEMEHHOM Mupe . JlaHHBII 00pa3oBaTenbHbI KypC MO3BOJUT IMOBBICUTh
YPOBEHb 3HAHUM JIeTel B TAKOH MHTEPECHON M BBICOKOTEXHOJIOTMYHOU cpepe Kak BUpTyaibHas
Y JIOTIOJIHEHHAs! PEAIbHOCTD.

Hean — pa3Buth y oOyvaronuxcst uaTepec Kk 3D-rpaduke u aHUMAIMK, HAYYUTh JIeTEH
OPUEHTHPOBAThCS B Pa3HOOOPA3sUM COBPEMEHHOTO OOOpYAOBaHUS [UIsi BUPTYaJIbHOM U
JOTIOJTHEHHOW pEeanbHOCTH, MOJIb30BAThCSl CHEIUAIbHBIM IPOrPAMMHBIM OOECIEUYEHUEM U
CO371aBaTh COOCTBEHHbIE MYJIbTUMEANA MATEPUATIBI JI TAKUX YCTPOUCTB.

Zagaum:

Bocnumuisarowue:

> MOTHUBHPOBATh y4dalruxcs K  HECTaHJAPTHOMY  MBIIUICHHUIO,
M300peTaTeNIbcTBY M WHUIIMATUBHOCTH TIPU  BBITIOJHEHUH IPOEKTOB B 00JIACTAX
BUPTYAJIbHOM U JOTIOJIHEHHOW pEabHOCTH;

> MIOAAECP/KUBATh CTPEMIICHUE K CAMOCTOSITENIbHOMY IMOBBILIEHUIO YPOBHS
HaBBIKOB IPOrPaMMHUPOBAHHUS, MOJIECIIMPOBAHNS U BU3YyaJIN3aLUH, HEO0OXOIUMBIX

Uil TOAJEpPKaHUS ~ KOHKYPEHTOCHOCOOHOCTH  CIEUMajaucra B

COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM MUDE;



> HOOLIPSTh Y YYalIuXcsi MOTUBALMIO K paboTe B popmare «OT HaeUu A0
3aKOHYEHHOI'O MPOEKTa» Ha BCEX ATamax pa3pabOTKU 3PESUIIHOTO MYJIbTHUMEIUHMHOIO
KOHTEHTA.

Obyuarowue:

> MMO3HAKOMHUTh C COBPEMEHHBIM YpPOBHEM pPa3BUTHSl TEXHHUYECKUX U
MPOrPaMMHBIX CPEJCTB B 00JIaCTU BUPTYAIbHON U IOTIOJHEHHOHN peaIbHOCTH.;

> 00Oy4HTh OOpAIlEHHIO C COBPEMEHHBIMU YCTPOMCTBAMH BUPTYaJIbHOU H
JOTIOJITHEHHOU PEAIbHOCTH.

> OCBOUTh TPOLIECC PENAKTUPOBAHWA W NOATOTOBKM MOJEIHA K
UCIIOJIb30BAHUIO B BUPTYAJIbHOM MPOCTPAHCTBE Uin nieyat Ha 3D npuntepe.;

> naTh 0a30Bble HABBIKM pabOThl C COBpeMEHHbIMU maketamu 3D —
monenupoBanus (Blender 3D), mmatdopmamu, mNpeaHa3HAUYCHHBIMU JUIS  CO3JAHHS
NPUJIOKCHUH BUPTYyaJbHOW W JomonHeHHOW peanbHOCTH (OpenSpace3D) u apyrumu
MPOrpaMMHBIMM ~ IPOJYKTaMHU, KakK C OCHOBHBIMH HHCTPYMEHTaMHU  CO3JaHUs
MYyJIBTUMEINA MAaTEPUAIIOB JIJI1 YCTPOUCTB BUPTYAIbHOM U IOTIOJTHEHHON PEANIBHOCTH.

Pa3zsusarowue:
> pa3BUBaTh IPOCTPAHCTBEHHOE BOOOPAKEHHE, BHUMATEIBHOCTh K
JETaJsIM, aCCOMATUBHOE U aHAIIMTUYECKOE MBIIIJICHUE;

> pa3BUBaTh y OOYYalOlIMXCS palMOHAIBHBIM MOAXOJ K BBIOOPY
MPOrpaMMHOTO HHCTpyMeHTapusi st 3D MoaenupoBaHus, aHUMAIUM W CO3TAHHS
MIPUJIOKEHUN BUPTYAJIbHOU U JOTOJHEHHOW PEAIBHOCTH.;

> pu BBIOOpE MPOrpaMMHBIX MAKETOB B IMEPBYIO ouepeAb oOpaliath
BHUMAHUE Ha €ro BO3MOXHOCTH, W MPHU MPOYMX PABHBIX YCIOBUAX JielaTh BHIOOp B
1oJib3y "OTKPBITOT0" MpOrpaMMHOTO 00ECTIeUeHUSI.

Bo3pacTtHbie oco0enHocTu aereii: LleneBoil ayauTopueil mporpaMMbl JIOMOIHUTEILHOTO
oOpa3zoBaHus SBIAIOTCS JeTH B Bo3pacte oT 14 nmo 17 ner, mposiBisionue HHTEpeC K
TEXHOJIOTHSIM BHUPTYaJdbHOW M JIOTIONMHEHHOW pealbHOCTH, paspabotke 3D Bumeourp wu
CO3JaHUI0 MYJIbTUMEIUIHBIX MaTepuaioB Ha 0a3e 3D rpadguku nu aHuManuu.

['pynmer  popmupytotes u3 pacuera 10 - 15 genoBek. Cuctema HaOopa B TPYIIIBI
OCYIIECTBIISETCS IO COOCTBEHHOMY KEJIaHUI0 peOeHKa.

Cpoxku peanu3anvu NpPOrpamMMmbl: IporpaMma paccuntana Ha 1 rox, 1 wac
B Heelo, Bcero 34 yaca.

IIporuo3upyemsle pe3yabTaThbl 00pa3oBaTeIbLHOM AeSITeILHOCTH.

» Ilo okoHuaHUIO 00yUEHHUsT 00yUAIOIIUECS TOJIKHBI 3HATD:

» TpaBuiIa 0€301acHOM pabOTHI;

> YCTPOMCTBO COBPEMEHHBIX  allapaToB BUPTYAIbHOM U JIONOJHEHHOMU
pEeanbHOCTH;
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MIPUHIIMIIBI paOOTHI ¢ COBPEMEHHBIMH KaMepaMu TaHopaMHoU (HoTo- U
BUJIEOCHEMKU;

uHTepdeiic 1 ocHOBHBIC (yHKIMHU naketa st 3D monenmmposanus Blender;
J0JIZKHBI yMeTh:

pa30oupaThCs B COBPEMEHHBIX YCTPOUCTBAX BUPTYaAJIbHOM U JJOTIOJIHEHHOM
pEaIbHOCTH;

CaMOCTOSITENIBHO pabOTaTh C COBPEMEHHBIMHU KaMepaMy ITaHOpaMHOU (poTo- 1
BUJIEOCHEMKH;

CO37aBaTh MYyJIbTUMEIHA MATEPUAIIbI JUISl yCTPOMCTB BUPTYaJIbHOU U
JOTIOJIHEHHOW PEabHOCTH;

MIPOTHO3UPOBATH PE3YIbTAThl PAOOTHI;

IJTAHUPOBATH XOJ1 BBIITOJHEHHUS 3a1aHNs;

PAlMOHAIIBHO BBITIOJIHATH 3aaHUE;

PYKOBOJUTH paOOTOM rpyMIbl MM KOJIJIEKTHBA;

BBICKA3bIBAaThCSl YCTHO B BHUJIE COOOIIEHUS WIIN JOKIA/Ia;

BBICKA3bIBATHCS YCTHO B BUJIE PELICH3UU OTBETA TOBAPUILIA;

MPEACTABISATH OJHY U Ty € UH()OPMAIUIO Pa3IMYHBIMU CIIOCOOaMHU.
Kpurepun oueHKky 3HaHUI, YMEHHH M HABBIKOB IIPH OCBOCHHS NIPOrPaMMBbI

HaYyaJIbHbII KOHTPOJIb:
MEPBOHAYAJIbHBIE HABBIKM PA0OTHI C TEXHUYECKUMHU U IPOTrPAMMHBIMH CPEACTBAMU B
00J1aCTH BUPTYaJIbHOM U IONOJIHEHHON PEaIbHOCTH;
HAaBBIKH CO3/IaHUS TEXHUYECKUX MOJIETIEH U CXEM;
YMEHHUE HaXOUTh U 00padaThiBaTh HH(GOPMALIUIO U3 PA3IUYHBIX HCTOYHUKOB.
IPOMEKYTOYHAs aTTECTALUA:
YMEHHUE CJIEJIOBATh YCTHBIM MHCTPYKIIUSIM, YUTATh U 3aPUCOBBIBATH CXEMBbI U3JICIINIA;
HABBIKU PAOOTHI C TEXHUYECKUMHU U TTPOTPAMMHBIMH CPEJICTBAMU B 00JIaCTH
BUPTYAJIbHOM U JONIOJITHEHHOW pEeabHOCTH;
yMEHHUE pa3pabaTbiBaTh TEXHUUECKUE POEKTHI;
UTOTOBasl aTTECTaLUA:
3HAHHE CMELHAIBHBIX TEPMUHOB U TIOHSTHI;
YMEHHUE CaMOCTOATENBHO padoTaTh C TEXHUYECKUMHU U TPOTPAMMHBIMU CPEJCTBAMU B
00J1aCTH BUPTYaJIbHOM U IOMIOJIHEHHON PEaIbHOCTH;
3HAHHE YCTPOWCTBA B3AUMOJCHUCTBHUS B BUPTYAJIbHOM PEATILHOCTH;
YMEHHE CO37aBaTh HECIOKHbIE MYJIbTUMEINA MAaTEPUAIIbI Il yCTPOUCTB BUPTYaIbHON U
JIOTIOJTHEHHOW pEaIbHOCTH;
yMeHHUe ornpeaesaTh 3QPeKTUBHBIE CTOCOOBI JOCTHXEHUS PE3yiIbTaTa.

MOHUTOPHUHT Pe3yJbTATUBHOCTH
B Tedenne kypca mnepuoauyecKd OyAyT TPOBOAUTHCA MPAKTHUUECKUE 3aHATHS, YTO



MO3BOJHUT (PUKCUPOBATH MPOMEKYTOUHBIC HTOTH OOYYEHUS U OMPEIEIIUTh, KaK CHIbHBIC, TaK U
ciabble CTOPOHBI OOyYaroImuxcs. Jisi JONOJHUTENPHON MOTHUBAIIMM M KOHTPOJIS YCBAaUBAHWUS
Marepuana OOYYaloUIMMHUCS, NPEAyCMOTPEHa CHCTeMa 3HAKOB OTJIMYMA, IOJydaeMble 3a
MPABUJILHO BBHIMOJIHEHHBIC MPAKTHYCCKHE 3a/JaHHs M 32 aKTHBHOE y4acThe B 00pa30BaTeILHOM
mporecce.

Cucrema MOHHUTOPHHTA PE3yJILTATOB OCBOCHHS 00pa30BaTEIbHON MPOTrPaMMbI CTPOUTCS
KaK Ha HETIOCPEICTBEHHOM JIMAJIOTE C MPEToIaBaTeIeM, TaK U TEeMAaTHYSCKHUX JUCKYCCHIX BHYTPH
TPYIITB 00YYAIONINXCS, B MPOIECCE BHITIOJHEHUS! IMH MPAKTUYCCKUX 3aJaHUN U 00CYKICHUS
pabovYMX MOMEHTOB ITPU BEACHUH MPOeKTa. [Ipy BBIMOTHEHUH MPAKTHYCCKUX 33/IaHUI 1 BEJICHUH
COOCTBEHHOT'O IPOEKTa HEN30EKHO BOSHUKAIOT HOBBIE BOTIPOCHI U HEOOXOIMMOCTh BOCCTAHOBHUTh
POOEIBbl B 3HAHUSX U TIOBBICHTH HEIOCTATOYHBIN YPOBEHD HABBIKA, YTO SBISICTCS HEOTHEMIIEMON
YacThIO Mpolecca 00yueHusl.



YUYEBHO-TEMATHUYECKHWH IJIAH

HaumenoBanue tem Kon-
Ne BO
4acoB
1 Moayib «BBenenue B BUPTYaJabHYIO 15
peajJbHOCTh)
PA3JIEJI BuptyanbHas U 1ONOJHEHHAs
1.1. pPeaIbHOCTh, AKTYAIbHOCTh TEXHOJIOTUU UIIEPCIIEKTUBBI )
12 PA3/IEJI OEenSpace3D. Pa3zpabotka AR 5
IPWIOKEHUN
1.3 PA3/IEJI Blender 3D. OcHoBBI paboTEHI 5
2 Moayab «Co3n1anne KOHTEHTA ISl 15
BHPTYAJIbHOI peajbHOCTH
21 PA3JIEJI OCHOBBI CKEJIETHON aHUMALIMUIIEPCOHAKA 5
PA3JIEJI IlpumeHnenue pegakTopa pacTpoBOM
29 rpaduxu GIMP 115 co3panust u pe1aKTUPOBAHUS 5
M300paKEHUHN U TEKCTYP
2.4 PA3JIEJI Bunecomontax B cpene Blender 3D 5
3 Monyab «IIpoekTHasl 1eATeJIbHOCTb)» 4
3.1 PA3JIEJI IIpoekTHast 1esTEIbHOCTD 4

Hroro

34




COJIEPKAHUE
MoayJn 1. «<BBeieHHe B BUPTYAJIbHYIO PeaJbHOCTDY
(Bcero yacoB — 15)

OOyuaromuMcesl MpeasiaraeTcsi MO3HAKOMUTBCA C OCHOBHOM JICSITEIBHOCTBIO B paMKax
o0pa3oBaTeNbHON MPOrpaMMbl, OYKAMU BHUPTYaJbHOM pPEATbHOCTH, NPOrpaMMaMH st
co3JaHusl TPEXMEPHBIX MOJIENEH W MporpaMMaMiu Uil CO3[IaHUs MPUIIOKEHUM BUPTYaJIbHOU
peanbHocTU. [IpoBoguTcs wuHCTpykTax mno Tb, mpaBunam mnoBeaeHusi oOydaronuxcs. C
BOCITUTAaHHUKAM TIPOBOAMUTCS Oecela Ha BBISBICHUE YPOBHS MOJITOTOBJICHHOCTH B KOHTEKCTE
TEMaTHUKH 00pa30BaTEIHLHOU MPOTPAMMBI.

OOyuaroiyecs 3HAKOMSITCSI C COBPEMEHHBIMH CUCTEMaMU BUPTYaJIbHON U JOMOTHEHHOU
peanbHOCTU. Y4YaTcsl UCTIOIB30BaTh AJIEMEHTHI nHTepderica mporpammel OpenSpace3D.

VY3HalOT 0 TMNPUMEHEHHHU TaKUX DJJIEMEHTOB TPEXMEPHOTO MPOCTPAHCTBA  Kak
KOOpJIMHATHBIE OCH, BEPIIMHBI, pedpa, rpaHu. Y3HAIOT O Ha3HAYCHUH MOJU(UKATOPOB B
Blender 3D

Heas Moayasi: OYKaMH BHPTYIbHOW PEAJBHOCTH, MPOTpaMMaMH I CO3JaHUS
TPEXMEPHBIX MOJIEJICH U ITporpaMMaMu JJIs CO3/IaHus TPUIIOKEHUN BUPTYaIbHOM peaTbHOCTH.

3amaum moayJis:

1. U3YYUTh OCHOBHBIC BHJbl CUCTEM BUPTYyaJIbHOM U JIONOJHEHHOU
PEaIbHOCTH. ;

2. 3aKpEenuTh 3HaHUA UHTepdelca IpOrpaMmBbl;

3. c(hopMHUPOBATH HABBIKK CO3JAHMS MPOCTHIX MIPOTPAMM JJII BUPTYAITbHOU U

JOIIOJTHEHHOM pEAIbHOCTH,
4, ocBoHTH padoty B 3D penakTope

Tema 1. Bsognoe 3ansarue. MactpykTaxk o OT u I1b. [Tonsitre «MoHO/CTEpEOy,
AKTHUBHOE/TIACCUBHOE CTEPEO.

Teopusi (Iu.): Bpemenne B mporpammy. WHCTpyKTaX 1O TEXHUKE
0€30MacHOCTH.

llpaxmuxa (14.): 3HAKOMCTBO C TEXHOJIOTUEN JEMOHCTPAIlMU BU3yaIbHOMN
nH(popMaIuy B 1IJIEME BUPTYaTbHON PeaibHOCTH.

Tema 2. IlpaBumna oOpailieHus co MJIeMaMy U OYKaMH. TexXHUKa O€30MaCHOCTH.
Teopus (14.): 3HAKOMCTBO C MpaBUIaMU 0€30IMACHOCTH M OCOOEHHOCTSIMHU
WCIIOJB30BaHuUs 1IJIEMA BUPTYaJbHOW PEaTbHOCTH.

Tema 3. 3HAKOMCTBO ¢ 000PYJOBaHUEM
Teopus (1u.): PaccMoTpeHue nieMa BUPTyaIbHOM peaIbHOCTH U
MPUJIAralolIUXCs TEXHUUECKUX KOMIIOHEHTOB.

IIpaxkmuxka (1u4.): 3ydenue GyHKITMOHUPOBAHMS 00OPYIOBAHMS HAa IPUMEPE
npoxoxaeHus ooyuyenus B SteamVR.



Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

4.

10.

11.

12,

13.

14,

15.

16.

O61ue noustus rexnosoruu AR. 3nakoMcTBO ¢ nHTEpdEiicom
OpenSpace3D.

Teopus (1u.): VI3yueHUs: MPUHITUIIOB TOCTPOCHUS BU3YATHHON HH(POPMAIIH
C IOMOIIIBIO TEXHOJIOTUH JOTOJHEHHOW PEeaTbHOCTU. 3HAKOMCTBO C
nporpammoit OpenSpace3D, paccmoTpeHne BO3MOKHOCTEH IMTporpaMMBbl Ha
IpUMepe OCHOBHBIX KOMITOHEHTOB MHTEpdeiica.

TectupoBanue u aHaTU3 TOTOBOTO JEMOHCTPALIMOHHOTO MIPOEKTa

Teopus (1u4.): Paccmotpenue mpumepa rpoekrta B OpenSpace3D
llpaxmuxa (14.): BHeCeHUs ydalllUMUCS U3MEHEHHUI B TOTOBBIN
paccMaTpyUBaEMbI TPOEKT.

Cosznanne cooctBennoro AR npusoxenus s tenedoHa moj1 ynpapieHHEM
OC Android.

Ipaxmuxa (1u4.): Ucnons3oBanue OpenSpace3D mipu pazpaboTke
MoOmIbHOTO AR mpuiioskeHus

CamocrosiTenbHasi TBOpUYECKasi padoTa ydaluxcst

Ipaxmuxa (2u.). Ha3HadyeHre WHIMBUYaTbHBIX 3aJaHAIA HA 3aKpPETUICHUE
U3Y4EHHOT0 MaTepuasa

3HakoMCTBO ¢ maketoMm 3D moxenupoBanus. Uatepdeiic mporpamMmbl
Blender.

Teopus (1u4.): PaccMOTpeHHE OCHOBHBIX BO3MOXKHOCTEH U 0COOCHHOCTEM
uHTepdeiica nporpammsl Blender.

Pabora ¢ npumutuBamMu. PenaktiupoBannue 00bEKTOB.
Teopus (1u.): PaccMoTpenne 06a30BbIX reoMeTpudeckux ¢puryp B Blender.

IIpakmuxka (14.): PaboTa B 00bEKTHOM PEXKUME U PEKUME PETAKTUPOBAHUS.
Jlo0GaBiieHre 00beKTOB. Pe:KMbI OOBEKTHBIN U PEAaKTUPOBAHUS

Teopus (1u.): I3yuenrne ocOOCHHOCTEH M pa3IMurii 00 BEKTHOTO PeXKUMa U
pexuMa pelaKTUPOBAHUS

OkcrpyaupoBanue (BbiaBnrBanue) B Blender.

Teopus (1u.): VI3ydueHne npuHIMIA SKCTPYIAUPOBAHUS CETKU MOJIEIH.
Ilpaxmuxka (1u..):Co3nanue Mojienel C MOMOIIBIO YKCTPYIUPOBAHUS
CrinaxuBanue o0bekToB B Blender

Ilpakmuxka (14.): CriaxxuBaHue oObEKTa MyTEM PEeIaKTUPOBAHUS CETKU
MOJIeNN

Moaudukaropsr B Blender

Teopus (1u.): I3ydeHnue ocoOeHHOCTEH n100aBIeHUS U (DYHKITMOHUPOBAHUS
MOAU(PUKATOPOB

llpakmuxka (1u4.): npuMEeHEHNE OCHOBHBIX MOJIM(PHUKATOPOB Ha 0A30BYIO
MOJIEJIL Suzanne.

[Moxpaszaenenue (subdivide) B Blender

Teopus (1u.): Tlpunnun paboTel MOgUBUKATOPA.

HucTpymenT Spin (BpamieHue)

Teopus (1u.): PaccmoTpenue paboThl HHCTPYMEHTA

Ipaxmuxa (14.): Co3qaHne MOJCIIA BUHTA C TOMOIIBIO HHCTPYMEHTa SPin
Monudukarops! B Blender. Mirror — 3epkaiibHOe 0TOOpakeHue
Ilpaxmuxa (14.): Co3manne CAMMETPHYHBIX MOJICIICH ¢ TTIOMOIIIBIO
moudukaTopa Mirror



Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

217,

28.

29.

Moaudukarops B Blender. Array — maccus

Teopus (1u.): OcobeHHOCTH pabOThl MOU(PUKaTOpa

Ilpakmuxka (14.): Co3nanue «apMuu poOOTOBY C MOMOIIIbIO MOIU(HUKaTOpa
Moaudukaropsl B Blender. SKin — ckenernas o6oiouka

Ipaxmuxa (14.): Co3qaHue MOJICIU JIepeBa ¢ MOMOIIbI0 MoaudukaTopa SKin
Moaudukaropsl B Blender. Boolean — noruueckue onepanuu

Teopus (1u.): Ilpuaiun paboTel MoaudHUKaTOpa

Ilpaxmuxa (1u.): Ilpumenenue MmoauduUKaTopa MpU CO3IaHUN MOJICIICH
Marepunaisl 1 TEKCTYpPBI

Ilpaxmuxa (14.): Hanoxxenue MatepuanoB U TEKCTYP K MOJIETISIM
CamocrosiTenbHas TBOpUYECKas paboTa yyaluxcs

Ilpakmuka (24.): HaznaueHue MHIUBUAYATbHBIX 33JIaHUN Ha 3aKpeEIJICHUuE
U3Y4YEHHOTO MaTepuaa

3HaKOMCTBO ¢ pacipenreM Blend4web

Teopus (1u.): IlpuMeHeHHE 1 OCOOEHHOCTH PACIIUPEHHUS

DKCHOPT TOTOBBIX CLICH

Teopus (1u.): PaccMoTpeHUE 3KCIOPTUPOBAHUS CLIEHBI

Ilpaxmuxa (14.): Co3qanre MOJIETU U SKCTIOPTUPOBAHUE €€ C TOMOIIBIO
paciIpeHus

PaGota B mieepe pacmmpeHus

Ipaxmuxa (14.): ManumymupoBaHie MoJiebto B mieepe Blend4Web
Hacrtpolika kamepsl B IporpaMme

Teopus (1u.): PaccmoTpenue GpyHKIMOHUPOBAHMS KaMEPhI

Ilpakmuka (2u4.): HacTtpoiika kamepbl

Co3zlaHre HHTEPaKTUBHOTO MPUIIOKEHUs. JJoOaBiIeHIE IOTUKU COOBITHIA
Teopus (1u4.): PaccMoTpenue peaakropa oruku Blend4Web

Coznanve caMo/IeNIbHBIX OYKOB BUPTYaJIbHOM peaibHOCTH Ha 0aze Google
Cardboard ¢ ncnionp3zoBanueMm cMapThoHa

Teopus (1u.): Onucanue TexHonorun Google Cardboard

Ilpaxmuxa (14.): Co3nanue oukoB Google Cardboard

Hacrpoiika npunoxxenust Ha cMapT(HOHE AJIs1 TPOCMOTPa BUPTYaTbHOU CLIEHBI
¢ Google Cardboard

Teopus (14.): BO3MOXXHOCTH 3aITyCKa SKCIIOPTUPOBAHHOMN CIIEHBI C TTOMOIIBIO
Blend4Web na mo6miibHOM TenedoHe

Ilpaxmuxka (14.): HacTtpoiika mieepa Jj1si IpoCMOTpa CIEHBI C TOMOIIBIO
Google Cardboard

CamocrosiTenbHas TBOpUYECKas paboTa

Ilpakmuka (24.): HaznaueHue MHIUBUIYATbHBIX 33/IaHUN Ha 3aKPETIJICHUE
M3YYEHHOTO MaTepuasa

Moayab 2. «Co31aHne KOHTEHTA JISI BUPTYAJbHOU PeajlbHOCTH

(Bcero yacoB — 15)

OOyuaromuMcesl peaaraeTcsi 03HaKOMUTBhCSL ¢ porpaMMoil «Co3aHue KOHTEHTa AJis

BUPTYaJIbHON PEAIbHOCTHY». 3HAKOMSITCS ¢ HEOOXOIUMOCTBIO BCIIOMOTaTEIbHOI0 OOBEKTA THUIIA

«Cxkener» 1 CO34aHuA aHUMalluH. COBI[aIOT O0BEKTHI THIIA «CKCJICT», CO3Oal0T CBA3H
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NOTOMOK — POJAUTEb.

OOGyuaronuecst 3HakOMATCs co crnenudukon uaTepdeiica mporpammsl GIMP. M3yuyator
BO3MOXHOCTH MPOTrpaMMBbI IIPU PEIAKTUPOBAHUM HM300PAKECHUM.

OOyuaromuecs TMOTy4YaloT 3HAHUS O THUIAX HCTOYHHUKOB OCBEIICHHS, WX OCHOBHBIX
cBoMCTBax. M3y4yaloT OCHOBHBIE HACTPOMKHM CILIEHBI, Kamepbl U peHuaepa. OcCylecTBISIIOT
3arpy3ka roToBOro marepuaia B peAdakTtop Buacopsana. OcBaMBalOT CUHXPOHHU3AIUIO ayauo U
BUJIEO JOPOKEK.

Iesb MoayJisi: OCBOUTH OCHOBHBIC HABBIKHU JIJIS1 BO3MOKHOCTH CO3JaHUs
aHUMAIMOHHOTO (pHrIbMa U B MociieacTBUU KoHTeHTa 11 VR/AR.

3agauyu momyJs:

1. mosryunTh 6a30BBIC HABBIKK CO3AaHUS aHTPOMIOMOP(MHBIX TEPCOHAKEIH;

2. Hay49AThCS CO3/AaBaTh CKEJIET JJIsi aHUMAIINH;

3. MOJYyYUTh  HABBIKU paboThI c OCHOBHBIMU MHCTPYMEHTAMH  JUISI
pPEIaKTUPOBAHUS PACTPOBBIX U300PAKECHUIA;

4. HAyYUTHCS PEIAKTUPOBATH BUIEOMATEPHAIIBI M CO3/1aBaTh MpocTeiime 3h(eKTsI.

Tema 1.  Co3panue aHTPONIOMOP(HOTO MEpCOHAKA
Teopus (1u.): TlpuHIUIIBI CO3aHUS AaHTPOITOMOP(PHOTO NIEPCOHAKA
Tema 2.  Co3gaHue «CKeyeTay.

Teopus (1u.): OCHOBBI «CKEJIETHONY» aHUMAIIUU
IIpakmuxka (1u4.): JlobaBneHue ckeneTa MOJEIH MEPCOHAKA

Tema 3.  CrocoObl CBSI3U «CKEJIETa» U «CETKW» MEPCOHAXA
Ipaxmuxka (1u.): IlpuBsi3Ka «CKeneTa» K MOJIEIH IIEPCOHaKa
Tema 4. BrImiosiHEHHE aHMMALMA TIEPCOHAXKA

Teopus (1u.): OCHOBBI CO37aHUS AaHUMAIUU
Ilpaxmuxa (14.): AHMMUpOBaHUE TIEPCOHAXKA
Tema 5.  WuBepcHas kuHemaTuka. [IpuHmn paboTsl, HACTpoOMKa.
IIpakmuxka (14.): AHUMUpOBaHUE ABUKEHUS KOJIEHA U JIOKTS IEPCOHAXKA C
PUMEHEHUEM MHBEPCHOW KHHEMAaTUKH
Tema 6.  CamocrosiTensHasi TBOpUEcKas pabora
IIpakmuka (24.): Ha3HaueHre WHIUBUYAIbHBIX 3aJaHII Ha 3aKpericHue
U3YYEHHOr0 MaTepuana
Tema 7. 3HAKOMCTBO C pefakTopoM pacTpoBoit rpadhuxu GIMP. UnTepdeiic
IPOrpaMMbl, BO3MOXKHOCTH, 00JIaCTH TPUMEHEHUS.
Teopus (1u4.): 3HakOMCTBO ¢ UHTEPPEIHCOM MPOTPAMMBI
Tema 8.  O6G30p OCHOBHBIX HHCTPYMEHTOB, pab0Ta CO CIOSIMU
Teopus (1u.): PaccMOTpeHHE OCHOBHBIX HHCTPYMEHTOB
IIpakmuxka (1u.): Il]puMeHeHrE OCHOBHBIX HHCTPYMEHTOB
Tema 9.  MHCTpyMEHTHI puCOBaHHMS
IIpakmuxka (1u.): IlpumMeHeHre UHCTPYMEHTOB PUCOBAHUS
Tema 10. HWHcTpymeHTHI TpeoOpa3zoBaHus
Ilpakmuxka (2u.): llpumeHeHHE UHCTPYMEHTOB MPE0OPa30BaAHUS
Tema 11. WHcTpymeHTHI IBETA
IIpaxkmuxa (1u.): Vicionb30BaHUE UHCTPYMEHTOB 1[BETA
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Tema 12. IIpoumne MHCTpYMEHTHI (MMUMNETKA, TyMa, U3MEPUTEIIb)
IIpakmuxka (2u.): Vicnonb30BaHe MUIETKH, JTYTbl, U3MEPUTEIS
Tema 13. OtauuuTenbHbIE 0COOCHHOCTH PA3IUYHBIX HCTOYHUKOB OCBEIICHMUS.
Teopus (1u4.): PaccMoTpeHrEe OTIUYUTENIBHBIX OCOOCHHOCTEHN pa3IMYHBIX
MCTOYHHUKOB OCBEILICHUS.
Tema 14. OcHOBHBIE HACTPOMKH CLIEHBI, BAPTYaJIbHOUM KaMephl U peHIepa
Teopus (1u.): I3yueHre OCHOBHBIX HACTPOEK CIIEHBI
IIpaxkmuxka (14.): HacTpolika u peHiep CLUEHBI
Tema 15. CamocrosiTenpHasi TBOpUecKas padoTa
IIpaxkmuxka (14.): HaznaueHne MHIUBUAYATbHBIX 3aJJaHUN Ha 3aKpeIIeHUE
U3Y4YEHHOT0 MaTepuana
Tema 16. Cneuunansnsiii uarepderic Blender 3D s BuneoMmonTaxa.
Teopus (1u4.): PaccMoTpenne MoHTakHOTO cToJa B Blender
IIpaxkmuxka (1u.): 3arpy3ka KaJpoB aHUMALIMK HA MOHTaXHBIN CTOJI
Tema 17. 3arpy3ka Buzaeo B cekBeHcOp. CHHXpOHM3ALMS ayAHO U BUJIEO JJOPOKEK
IIpakmuxka (14.): CoenuHEHNE BUIEO U 3ByKa
Tema 18. «Pe3ka» u «Cxueiika» Buaeo. Ctpuribl 3pPexToB, KIFOUYEBBIE KaIpbl
Teopus (1u.): IIOHATHS «PE3KN» U «CKIEHKM» KaPOB
Ilpakmuxka (1u4.): PenakTupoBanue KajpoB
Tema 19. Co3naHue HU3KOKOMOJIUTOHAJIIBHON MOJAEIH.
IIpakmuxka (14.): MoaenupoBaHue HU3KOMOIUTOHATBLHOM MOJEIN
Tema 20. Co3xaHue BEICOKOIIOIUTOHAIILEHON MOJIEIN
IIpakmuxka (2u4.): MoaenupoBaHue BbICOKOIIOJIUTOHATIBHON MOJEIH
Tema 21. BslnosiHeHue nporenypsl 3alI€KaHUsl KapT HOpMasel U TeHen
IIpakmuxka (14.): 3aniekaHusl KapT HOPMAJE U TeHEH
Tema 22. Penpaep KoHEUHOro pe3yibTaTa
Teopus (1u.): lloHsTue penaepa
llpaxmuxa (14.): Pennep moaenu
Tema 23. CamocrtosTenbHas TBOpUeckas paboTa
llpaxmuxa (14.): HazHaueHue MHAWBUIYATbHBIX 3aJJaHUN HA 3aKpeIyIeHUe
U3y4YEHHOr0 MaTepHuasa

Monayas 3. «IIpoeKkTHas 1eATEIbHOCTb)

(Bcero yacos — 4)

OOyuaromyecss 3HaKOMATCA € METOJAM IOMCKa HMH(POpMaluuMu B TJIOOANIbHOW CETH
NuTtepHer. Yuarcs camMoCTOATEIHRHO HAXOAUTh TMoyie3Hyro uHpopmaruio. [IpaBunbHO ee
00pabaThIBaTh U MOATOTABINBATH JJI HYXI KPYXKKa.

OOyudaronpecsi MNPUMEHSIOT  TOJIydYEeHHbIE 3HAHWUST HA TPUMEpPE  BBINOJHEHUS
TEMAaTUYECKHX TPOEKTOB, OOCYXIAIOT TOJIOKHUTEIbHBIE ¥  OTPUIIATECIBHBIC  ACIIEKTHI
BBICTYIAIOIINX CO CBOMMU ITPOCKTAMH.

OOyuaromuMcs TpeIaraeTcs MOACIUThHCS OOIMMMH BIIEYATICHUSIMH O COBMECTHO-
MpoJieJIaHHOW paboTe B BHUIE MPE3EHTAlMM OT KaxkaoW Tpynmbl. JlaTh pexoMeHIanuw,
MPEUIOKEHUS TI0 YIYUIICHUIO MPOBEICHUS 3aHSITHH.
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Heanb Mogyasi: HAYYUTHCA CAaMOCTOSITENILHON paboTe HaJ MPOEKTOM, OUCKY
TEXHUYECKOHN U CTIPaBOYHON MH(OPMAIIMU B CETH UHTEPHET.

3agauyu moayJs:

1.

IMIOJIYYUTDb HABBIKU BBIPAKCHHUA COOCTBEHHBIX MBICJICﬁ, OTCTauBaHUS CBOCH

TOYKHU 3PCHUA.

2.

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

10.

11.

MOJIyYNTh HABBIKH MPEICTABICHUS PE3yIbTaTOB COOCTBEHHON pa3pabOTKH.

[Tpoext «Monaens KyOouka PyOuka

Teopus (1u.): paccmoTpenne koHcTpyKuuu KyOuka PyOuka
IIpakmuxka (14.): MonenupoBanue Kyouka Pyonka

[Ipoekt «Mogenb MeXaHU4eCKOro poOoTa»

Ilpaxmuxka (14.): MoaenupoBaHrue MEXaHMYECKOTO podoTa

IIpoext «Mos BUpTyanpHasi KOMHATa»

IIpaxkmuxka (24.): MoaenupoBaHue CBOEH KOMHATHI

Pabota B untepHere. [lonck nHpopmMaiyy 1o OCHOBHBIM COOBITHSIM B
ucropuu Poccun

Teopus (1u.): PaccMoTpeHre OCHOBHBIX COOBITHI B ucTopun Poccun
IIpoexkt «My3eit no ucropun Poccnn»

IIpakmuxka (24.): MogenupoBanue My3es o ucropun Poccun
Pabota B untepuere. [louck nudopmanuu no riaBHeIM HaAy4HO-
TEXHUYECKUM OTKPBITHSIM U COOBITHSIM

Teopus (14.): PaccMOTpeHHE TIaBHBIX HAYYHO-TEXHUYECKUX OTKPBITHI U
cOOBITUI

IIpoekt «My3el HayKu U TEXHUKW

Ipakxmuxka (24.): MonenupoBaHue My3€est HAyKU U TEXHUKU

IIpoekt «Ilapk Moeit meyThI»

llpaxmuxa (14.): MoaenupoBaHue apka MEUThI

PaGota B untepuere. [louck nudopmaruu u Bujeo3anuceinl XUMHIECKUX
AKCIIEPUMEHTOB

Teopus (2u.): PaccMOTpeHHE XUMUYECKUX SKCIIEPUMEHTOB

[TpoekT « AHMMAaNUg XUMAYECKOUN pEeaKIum»

Ilpaxmuxka (1u4.): Co3naHue aHUMallUU XUMUYECKUX PeaKui

Pabota B unrepuere. [lonck nHpopManuu, WILTIOCTPALUN U
BUI0PArMEeHTOB 0 (PU3UUYECKUM SIBJICHHUSM U IIpolieccam
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Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

Tema

12.

13.

14,

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

Teopus (2u.): I3yuenue nundopMaivu, WILTIOCTPAL U BUAe0dparMeHTOB
0 PU3NYECKUM SIBJICHUSIM U Mpoleccam

[IpoekT « AHUMaIUS PU3UUECKOTO SBICHUS

Ilpaxmuxka (14.): Coznanue aHuMauu GU3NIECKUX SBICHUM

ITpoext «KapTta co3e3nuii»

Teopus (1u.): PaccMOTpeHHE KapT CO3BE3AMIT

Ipaxmuxa (14.): MonenupoBaHUe KapThl CO3BE3AUIN

Pabota B uatepHere. [lonck nHpopManuy 1o npaBuiiaM JOPOKHOTO
JBU>KCHUS

Teopus (1u.): llouck nHpopmaluu o npaBuiIaM JOPOKHOTO JBUKECHUS
[IpoexT «BupTtyanbHblil TpeHaXEP MO MpPaBUIIaM JOPOKHOTO ABUKEHUS
IIpakmuxka (2u.): Co3gaHue BUPTYaJIbHOTO TPEHAXEPA M0 MpaBUiiaM
JIOPO>KHOTO JIBUXKEHUS

Pabota B untepuere. [lorck nHboOpMaIim 1Mo nmpaBuiIaM MoxapHOu
0e301acHOCTH

Teopus (1u.): Ilouck naopmMalu 1o npaBuiIaM MOKapHON OE30MACHOCTH
[IpoekT «Tpenaxep Ge30macHoO 3BaKyaIdy U3 MIKOJIbI B CIIydae moxapa
llpaxmuxa (2u4.): PazpaboTka TpeHaxépa 0€30MacHOM dBaKyallud U3 IIKOJIbI
B CJIy4ae moskapa

IIpoekt «Co3nanne cTaTyeTKu C IPUMEHEHHUE TEXHOJIOTHN JTOITOJTHEHHON
pEeaIbHOCTI»

Ilpakmuxka (1u4.): Co3nanue CTaTyeTKu C MPUMEHEHHE TEXHOJIOTH
JOTIOJTHEHHOU peayibHOCTH

Pabota ¢ nundopmanuein. Be1OOp TUCHMIUIMHBI U TEMBI U3 y4eOHUKA TS
U3YUYECHHUS

Teopus (2u.): Be1O0Op TUCHUIUIMHBI U1 PACCMOTPEHUE TEMBI U3 YICOHUKA
[Tpoekt «Co3ganue JEMOHCTPAIIMOHHOIO MaTepralia K y4eOHUKY C
HCTIOJIb30BAaHUEM TEXHOJIOTUN TOMTOJIHEHHON PEATIBHOCT

IIpakmuxka (1u4.): Pa3paboTka 1€MOHCTPALIMOHHOTO MaTepraia K y4ueOHHUKY C
HCMOJIb30BAaHUEM TEXHOJIOTHI JOMOJIHEHHOW PEAIbHOCTH

Co3panue npeseHTanuu « BHyTpU BUPTyaJIbHON pEAIBHOCTHY IO UTOTaM
roja

Teopus (1u.): Pe3roMupoBaHue NpoONICHHOTO MaTepuaia

llpaxmuxa (14.): Co3nanue Npe3uHTaIuu

3ammTa npe3eHTanuu « BHyTpr BUPTyalilbHOM peaqbHOCTH» IO UTOraM roJia
Ilpaxkmuxka (1u.): 3amuTa npe3eHTanuu « BHyTpHU BUPTYyaIbHONU PEaTbHOCTI
10 UTOraM rojaa

[Tonsenenue utoroB yueOHoro roga. TectupoBaHue.

Tecmuposanue (2u.): IlonBeneHne UTOTOB.

3aKIIIOUUTENIHbHOE 3aHATHE

Teopus (1u.): Pednexcus o mpoieHHOMY KypCy
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METOINYECKOE OBECIIEYEHHE

Ne | Pazmen Metoanueckue BUabl | PekoMennanuuy no JnmakTudecKkuii u
POIyKIIUU MIPOBEICHUIO JICKIIMOHHBIN
(pa3paboTku urp, 1a00paTOPHBIX U MaTepuabl,
MTOXOJIOB, YKCKYPCHIA, | TPAKTHYECKUX TeMaTukKa (Wi
KOHKYpPCOB, Oece, pabor, mo METOIUKH )
KOH(EPEHIHIA ¥ T.JI.) | TOCTAHOBKE ONBITOB | ONBITHUYECKOM WU
WJIN SKCIIEPUMEHTOB | UCCIIEIOBATEIbCKON
U T.JI. paboThI U T.1I.
Monyab «BBeienne B BUPTYAJIbHYI PeaJIbHOCThY
1 Bupryansnas u https://stepik.org/cou | Uuctpykrax no OT | Lllnem BupryanbHou
JIOTIOJTHCHHAS rse/4566/promo [TpaBuna as peaTbHOCTH,
pealIbHOCTb, o0yJaromuxcs HOYTOYK - 1 miT.
aKTyaJIbHOCTb
TEXHOJIOTUH U
MEPCIICKTUBBI
OpenSpace3D. https://stepik.org/cou | Uuctpykiuu mis [Inem BUpTYyaIbHON
Pa3paborka AR rse/4566/promo pa3paboTKu urp. peaNbHOCTH,
MIPUIIOKEHU N HOYTOYK - 1 miT.,
POrpaMMHOE
obecrieueHne
OpenSpace3D
Blender 3D. https://www.youtube | UucTpykuunu s [1nem BupTyanbpHOU
OCHOBBI PaOOTHI .com/playlist?list=P | TpéxmepHoro peanbHOCTH,
LO80oEQiMpPOdjAsI | moxenupoBaHus HOYTOYK - 1 1mT.,
t2PvOMHZz34izPbif IPOTpaMMHOE
H obecnieuenue Blender

3D

Blend4web.
Pacmmpenue nnst
Blender

https://www.youtube
.com/playlist?list=P
LO8oEqiMpPOdjAsI
t2PvOMHz34izPbif
H

WNHcrpykunn muist
TPEXMEPHOIO

MOJIEIIMPOBaHUS,
HNucTpykuun ns
pa3paboOTKu Urp.

[II;rem BupTYyanbHOM
pPEATbHOCTH,
HOYTOYK - 1 mmT.,
MPOrpaMMHOE
obecneuenue Blender
3D, momosHeHue
Blend4web

Mopnyas «Co31aHue KOHTEHTA I BUPTYAJIbHOM PeaIbHOCTH»

OCHOBBI https://www.youtube | MUucTpykuunu is [1nem BupTyanbHOU
CKEJICTHOM .com/playlist?list=P | TpéxmepHoro peaNbHOCTH,
aHUMAIIIu LO80EQiMpPOdjAs| | monenupoBanus HOYTOYK - 1 mmT.,
MepCoHaxa t2PvOMHZz34izPbif POTpaMMHOE

H obecrieuenne Blender

3D

[Ipumenenue https://www.youtube. | Muctpykiuu mis [Inem BHpTyaIbHOM
penakropa com/playlist?list=PL | paGoTsI ¢ pacTpoBOii | peanbHOCTH,
pacTpoBoii AXxsOLS9IXgQKdxzb | u BekTopHO# HOYTOYK - 1 mmT.,
rpaduku GIMP xdVmtWB8ALtP8I6dK | rpaduxoii. pOrpaMMHOE
IUIA CO3JaHuA U 6 ob6ecrieuenne GIMP,
peIaKTHPOBAHUS rpaduyeckuit
M300paKeHUH U maaHmer - 1 mr.
TEKCTYP

15



OcHOBHEBIE
00BEKTEI U
MTOHATHS
HEOOXOAMMBIE IS
KOMIIOHOBKH
IMOJTHOLICHHOM
CLIEHBI

https://www.youtube
.com/playlist?list=P
LO8oEQiMpPOdjAsI
t2PvOMHZz34izPbif
H

HNucTpykuuu aiist
TPEXMEPHOTO
MOJICITUPOBAHUSI

[Iliem BUpTYyanbHOU
pEabHOCTH,
HOYTOYK - 1 mmT.,
MIPOrpPaMMHOE
obecrieuenue Blender
3D

Buneomonrax B

https://www.youtube

HNHucrpykunu o

[Ilem BUpTYyabHOM

cpeze Blender 3D | .com/playlist?list=P | BuneomonTaxy peabHOCTH,
LO8oEqiMpPOdjAsI HOYTOYK - 1 mmiT.,
t2PvOMHZz34izPbif POrpaMMHOE
H obecnieuenue Blender
3D
Husko- u https://www.youtube | Muctpykiuu s [1liem BUpTYyaIbHOMH
Beicokononuronan | .com/playlist?list=P | rpéxmepnoro peaNbHOCTH,
bHBIEC MOJICITH. LO8oEqiMpPOdjAsI | monennposanus HOYTOYK - 1 1.,
3anekanue Kaprt t2PvOMHZz34izPbif IPOrpaMMHOE
HopMmaiei u teneir | H obecnieucnue Blender

3D

Moayas «IIpoekTHa

A 1€eATCJIbHOCTD>»

IIpoextHas
JEATEIIbHOCTh

https://stepik.org/cou
rse/4566/promo

[Inem BUpTYaILHOU
pPEATBHOCTH,
HOYTOYK - 1 mmiT.,
MPOrPaMMHOE
obecrieuenue Blender
3D, nomojgHeHue
Blend4web,
OpenSpace3D,
GIMP
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