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KpaTKaH AaHHOTal A

JonosnHuTtensHas oOmieobpa3oBaTenbHas o011epa3BuBaroas IporpaMma
«BupryanbHas peanpHOCTbY (nanee - [IporpamMma) TeXHUUECKON HAaIIPaBIEHHOCTH peaIn3yeTcs
C wucmojbp3oBaHueM obOopynoBanusi LlenTpa oOpa3zoBanus HH(PPOBOrO M TYMAaHHUTAPHOTO
npoduneit «Touka Pocra» u HaleneHa Ha TO, YTOOBI KaXIbIH 00ydaromuiicss Mor 3pQeKTUBHO
UCTIOJb30BaTh COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTMH B Y4eOHOW, TBOPYECKOMH,
CaMOCTOATEIBHONH M JIOCYroBOW jeATenbHOCTH. IIporpamma cmocoOCTBYeT pa3BUTHIO
IIO3HABATEJIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOUIMXCs, YIOBIETBOPEHUIO UX
noTpeOHOCTEH B MHTEIJIEKTYalbHOM, HPAaBCTBEHHOM, (PM3MYECKOM COBEPILIEHCTBOBAHUHU, OHA

HMECT NPAaKTHYCCKYIO HAIIPaBJICHHOCTE 110 Pa3BUTHIO IT-KOMIIETEHTHOCTH.

INOACHUTEJIbBHASA 3AIINCKA

Hanpaenennocms  TONIOJIHUTENBHOW — 0011€00pa3oBaTenbHOM  00Iepa3BUBAIONICH

IporpaMMsl «BupTyalibHas pealbHOCTb» TEXHUYECKasl.

AKmyaﬂbHO(,’mb HpozpaMMbt 06YCJ'IOBJ'ICHa 6BICTpBIM Pa3BUTUEM W BHCIAPCHUCM
TEXHOJIOTUH BHpTyaﬂLHOﬁ n ,Z[OHOJ'IHGHHOﬁ pC€aIbHOCTH BO BCC C(l)epbl Halien JKHU3HH,

MEPEeX0/I0M K HOBBIM TEXHOJOTUSAM 00paboTKH HHPOPMAIIH.

[Iporpamma momoraer oOy4aromuMmcs NOpUOOpPECTH HaBBIKM pabOThl C  yCTPOWCTBaMH
BUPTYaJIbHOW U JOMOJTHEHHON pPEealbHOCTH, HAYYUTHCS CO37aBaTh MYIbTUMEIUWHBIN KOHTEHT
JUISL JTaHHBIX YCTPOMNCTB, HAyaTh JIydllle MOHMMATh BO3MOKHOCTH WM TPaHUIIBl MPUMEHEHUS

KOMIIBOTCPOB.

Hoeu3na npozpammul 3aKJ1109a€TCsl B IPUOOPETEHUN 00YJAIOIIMMUCS KOMIIETEHIHH 110
padore ¢ AR/VR TexHonorusmu, BOCTpeOOBAaHHBIMU Ha PBIHKE TpPYyJAa, B TOBBINICHUH HX

CaMOOIICHKHU U OCO3HAHUHU IIECPCIICKTUB 6ynymel71 KH3HHU.

Ileoazozuueckaa yenecoodpaznoCcmp 3aKIIOYAETCS B TOM, YTO OHA IOBBIIIAET YPOBEHb
3HaHUM IIKOJIBHUKOB B TAKON MHTEPECHOM U BHICOKOTEXHOJIOIMYHOM cdepe, Kak BUPTyaJbHas U
JIONIOJIHEHHAsI PEaIbHOCTh, I03BOJISIET OOydyaromMMcs IIar 3a IIaroM pacKpbiBaTb B cede

TBOPYCCKUE BO3MOXKHOCTH U CHOCO6CTByeT X caMopcain3alu.

Omauuumenvnaa 0coOEHHOCMb NPOZPAMMBL COCTOMT B TOM, YTO OHA HOCHUT
MPUKIIAIHOM XapakTep U npu3BaHa cHhOpMHPOBATH Y 00YHAIOMIMXCS HABBIKM U YMEHHS B TAKUX
CTPEMUTEIHHO Pa3BUBAIOIIMXCS 00JIACTAX HayKU M TEXHHUKH, KaK BUPTyaJlbHas U JOMOJTHEHHAs

PCAIBbHOCTD.

Peanuzamus HpOFpaMMBI OCHOBaHa Ha JOCATCIBbHOCTHOM IIOAXOAC, OoJbIas 4acTh
BPEMCHHU OTBOJUTCA HpaKTI/IquKOﬁ ACATCIBbHOCTH, CHOCO6CTBYIOH_IGI71 Pa3BUTHUIO TBOPUCCTBA U

JOCTUIKCHHUIO BBICOKUX PE3YJIbTATOB B obmactu I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIX
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TEXHOJIOTUH.

Llenv npozpammer - pazButh y oOydaromuxcs uHTepec Kk 3D-rpaduxe m aHumanuu,
HAy4YHTb OPHEHTUPOBATHCS B PA3HOOOPA3UK COBPEMEHHOTO 00OPYJOBAHUS ISl BUPTYAJIbHOU U
I[OHOJIHGHHOfl PCATIBLHOCTHU, IMOJb30BATHCA CIHCHUAIBHBIM IIPOrpaMMHBIM OGGCHG‘-I@HI/IGM u

CO3/1aBaTh COOCTBEHHBIC MYJIbTHMEINAMATECPUAITHI.
3aoauu npozpammol
Obyuarowue:

*  chopmupoBaTh MPEACTABICHUE O COBPEMEHHOM YPOBHE Pa3BUTHS TEXHUYECKUX U
POTPaAaMMHBIX CPEJCTB B 00JACTH BUPTYAIbHOM U JOMOJHEHHON PEabHOCTH;

*  chopmupoBaTh HaBBIKM T'PAMOTHOW pPabOThI C COBPEMEHHbIMH TakeTamu 3b-
mojenupoBanus (Blender-3D);

e 00y4HTH IPOIECCY PEIAKTUPOBAHHS M MOJATOTOBKH MOJCIH K HCIOJIb30BAHHIO B
BUPTYaIbHOM IIPOCTPAHCTBE WK NieyaT Ha 3D-npuHTEpe;

e 00y4HTh pabOTE C YCTPOWCTBAMU BUPTYAJIbHOM U JOMOJHEHHON PeabHOCTH;

*  chopmMHPOBaTH NPaKTHYECKUE HaBBIKA  pabOThI c wiaTGopMamu,
npeHA3HAYCHHBIME U CO3/IaHUs MPUIOKEHUH BUPTYaIbHON M JIOMOJHEHHOW peabHOCTH

(OpenSpace-3) u gpyrumMu MporpaMMHBIMH MPOTYKTaMHU.
Pazsusarowue:

*  pa3BUTh MPOCTPAHCTBEHHOE BOOOpak€HWE, BHUMATEIBHOCTh K  JICTAJISAM,
aCCOLMAaTUBHOE U AaHAIMTHUYECKOE MBIIIIICHUE;

*  DPa3BUTh PAlMOHAJIBHBIM MOJXOJ K BBIOOPY MPOrpaMMHOTO MHCTPYMEHTapHs AJs
3D-monenupoBaHus, aHUMAIMM ¥ CO3/IaHUE TPHIOKEHHH BUPTYaJbHOW W JOMOJHEHHOMH
peanbHOCTH;

*  pa3BUTh TBOPYECKHE CHOCOOHOCTHM  OOyYaromMXcs, HUX MNOTPeOHOCTh B
caMOpeaJIn3alny;

*  pa3BUThb HHTCIUIEKTyaJIbHbIE M  IPAKTUYECKUE  YMEHHUs, CaMOCTOATEIBHO

HpI/IO6p€TaTB U NPpUMCHATDH Ha ITPAKTUKC MMOJYUCHHBIC 3HAHUS.
Bocnumamenvnwie:

® COJICHUCTBOBAaTh BOCIHUTAHHIO yCTOﬁ‘IHBOFO HHTEpCCa K MH3YUYCHHIO HAaBBIKOB
nporpaMmmMupOBaHus, MOJACIUPOBAHUA U BU3YyaJIU3alluN,

® (I)OpMI/IpOBaTL MOTHBAIHIO K pa60Te Ha BCEX oTamnax pa3pa60TKH
MYHLTHMeﬂHﬁHOFO KOHTCHTA,

® (I)OpMI/IpOBaTL HOTpe6HOCTB B TBOp‘-ICCKOﬁ ACATCIBHOCTHU, CTPEMJICHUC K
CaAMOBBIPAKCHHUIO YCPE3 TCXHUYCCKOC TBOPUYCCTBO,

® COJICHICTBOBATh BOCIIMTaAHHIO HHTEpECa K HCCTAHAAPTHOMY MBIIIJICHUIO,
I/1306pCTaTGHBCTBy W MHUIUATHUBHOCTH IIPU BBINIOJIHCHUHW IIPOCKTOB B o0macTax BHpTyaHBHOﬁ n

JIONTOJTHEHHOM pealbHOCTH.



Bo3pacm oemeit, yuacmeyrouwux 6 peanuzayuu npozpammer: 11 — 13 ner.

Cpoku peanuzayuu: porpaMma paccuuTana Ha roj ooydenusi, 108 gacos.
Dopmot 0Oyuenus:

®  3aHATHE;

e  mpakTHyeckas padora.
Dopmbl opeanuzayuu 0eameabHOCmU: TPYIIoBast.
Pesicum 3anamuii: 2 paza B Henento no 1,5 gaca.
Hanonnsemocms yueonwix epynn: cocrapiser 15-20 genoBek.
Ilnanupyemoie pe3ynbomamosl 0C60€HUA NPOZPAMMDbL

ITo nToram oOyuenus oOy4qaronuecs OyayT 3HaTh:

*  mpaBwia 0e30macHOi paboOThl U TPeOOBAHUS, IPEIBSIBISIEMbIE K OPraHU3aluu
pabodero mecra;

*  YCTPOMCTBO COBPEMEHHBIX alllapaTOB BUPTYaJbHOU U JIOTOJHEHHON PEAJbHOCTH;

*  [PHUHLOUIBI PaOOTHI C COBPEMEHHBIMH KaMepaMH MaHOpaMHOU (HoTo- u
BUJICOCHCMKH,

* wuHTepdeiic u ocHOBHBIC QyHKIUK nakeTa s 3D-monenuposanus Blender.
[To ntoram oO6yuenust oOydaroniecs OyayT yMeThb:

*  pa30upaTbCs B COBPEMEHHBIX YCTPOICTBAX BUPTYaJbHOMN U IONOJHEHHOM
pealbHOCTH;

*  CaMOCTOSATEIHHO PadOTaTh C COBPEMEHHBIMU KaMepaMy NaHOPaMHOM GoTo- 1
BUJICOCHEMKH;

*  cO3JaBaTh MYyJIbTHUMEIWAaMaTepHallbl Il yCTPOMCTB BUPTYaIbHOM U I0IIOJIHEHHOU
peabHOCTH;

*  IUIAHUPOBATH XOJI BHINIOJHEHUS 3aaHUS;

*  NPOTHO3UPOBATH PE3YyIbTaThl PAOOTHI;

*  MPEeACTaBJIATh UHPOPMALUIO PA3IMYHBIMU CIIOCOOAMH.

YyeOublii mjian

Ne mopyns HasBanue moayis Kosnn4yectBo yacos
Bcero Teopusn IIpakTuka
1. «BupryasbHas U JONOJHEHHAs 3 1 2
PeaTbHOCTH
2. «OpenSpace — 3D» 10 2 8
3. «Pemakrop pacrpopoii rpaduxu GIMP»» 20 4 16
4. «Blender — 3D» 20 5 15
S. «Pa3paboTka urpb». 3ammra NpoeKToB 55 6 49
HUTOIO | 108 18 90




MO)Iy.]'IL «BI/IpTya.TILHaH H JONMOJIHEHHAsl peaJIbHOCTL»

OOyuaromumcst  IpeanaraeTcs IHO3HAKOMUTBCS C OCHOBHOM JIEATENIBHOCTBIO B paMKax
0o0pa3oBaTeNbHON MpOrpamMMbl, OYKAaMH BUPTYaJbHOW peaJlbHOCTH, MporpaMMaMu JUIs
CO3JaHUs TPEXMEPHBIX MOJEJIEH U NpOrpaMMaMH Ul CO3JaHMs HPUIOKEHUM BUPTYaIbHOU
peanbHocTH. [IpoBoautcs uHcTpykTak mo Tb, npaBunam noBeneHus oOydwaromumxcs. C
BOCIIUTAaHHUKAM IPOBOAMTCS Oecena Ha BBISBICHHE YPOBHS MOJTOTOBIEHHOCTH B KOHTEKCTE
TEMaTUKH 00pa30BaTeIbHON IPOTrPaMMBbl.

Ilens: 03HAKOMIICHME C OYKAMM BHUPTYaJIbHOW PEAJBHOCTH, NPOrpaMMaMU [Ulsl CO3JAaHHUSA
TPEXMEPHBIX MOJECIIEH U POrpaMMaMU U1l CO3JaHUs IPUIIOKEHUM BUPTYAJIbHOU PEaIbHOCTH.

3aoauu:
® U3YYUTh OCHOBHBIE BHJIbI CHCTEM BHPTYaJIbHOMN M JTOTIOJIHEHHOW PEabHOCTH.;
®  3aKpENHTh 3HAHUS UHTEpQeEiica MPOrpaMmbl;
e chopMHpOBaTh HAaBBIKM CO3JIaHUS TPOCTHIX NPOTPaMM JUIsi BHUPTYaJlbHOH W
JIOTIOJTHEHHOMW peabHOCTH,
e ocBouth padoTy B 3D penakrope.

Y4yeOHO-TeMATHYECKUH MJIaH
Ne Ha3zBanus paznena/TemMbl KoanuyecTrBo yacoB

DopMbI
Bcero Teopus IIpakTuka aTTeCTALMH
KOHTPOJIA
L BuptyanbHas U 10N0JIHEHHAsI 3 1 2
PeabHOCTh: AKTYAJIbHOCTb,
TeXHOJIOTHH, NEePCIeKTUBbI
11 BBeneHne B BHUPTyaJbHYIO U 1 0.5 1 IlepBuunas
TOTIOJTHEHHYIO peanbHOCTb. JIMarHOCTHKA.
Mucrpykrax no OT u Th TectupoBaHue
1.2. 3HaKOMCTBO ¢ 000PYAOBaHHEM 3 0,5 1

Copaeprxanue nporpaMmbl MOyl

Tema 1.1. Beeoenue ¢ eupmyanvhyto u 00noJaHeHHYIO peanvHocmb. Hncmpykmairc no
OT u IIb

Teopusa. Brognoe 3ansitue. Ctpykrypa [Iporpammel, €€ uenp U 3agadu, COJAEpKaHUE
oOyuenust. COBpEeMEHHbIE CHCTEMBbl BHUPTYAJIbHON M JOMOJHEHHOW peanbHOCTH. OCHOBHBIE
npasuia u TpedoBanusd. Muctpykraxk mo OT u I1b. 3HaKOMCTBO ¢ TEXHOJIOTHEH 1EMOHCTpaLUN

BU3YaJIbHOM MH(pOpPMAIMH B INIEME BUPTYaJIbHON PEaTbHOCTH.

[Ipaktuka. [lepBuunas quarsoctuka. TectTupoBaHHUE.




Tema 1.2. 3naxomcmeo c odopyoosanuem

Teopus. IlonsTe «MOHO/CTEpEO», AaKTUBHOE/MACCHUBHOE CTEpPeO. 3HAKOMCTBO C
obopynoBanuem. [IpaBuna oOpaiieHus co IIJIeMaMHd U OYKaMH. TexHHKa Oe30MacHOCTH.
3HaKOMCTBO C TpaBuUjaMH O€30MaCHOCTH M OCOOCHHOCTSAMHM HCIIOJIb30BaHUS —IUIeMa
BUPTYaJbHOW peanbHOCTU. PaccMoTpeHue nuieMa BUPTYaJbHOM PEAJIbHOCTH M TEXHUYECKUX

KOMIIOHCHTOB.

[Ipaktuka. M3yuenne (GyHKIMOHUPOBAHUS OOOPYIOBaHUS HAa IMPHUMEPE MPOXOXKICHUS

00yueHus.

Monayas «OpenSpace — 3D»

OOyJarommmcst  TpeajiaraeTcss TMO3HAKOMHTBCS C nporpammori  OpenSpace3D,
KOTOpas SIBNIIeTCS CBOOOJHON W OTKPBITOM MiIaTGopMoil AJis CO3[aHUS HHTEPAKTUBHBIX
NPWIOKEHUH U UTP B peajbHOM BpPeMEHHM. JlaHHBII KOHCTPYKTOP MO3BOJISIET JETKO U OBICTPO
co3naBath 3D-TIpoeKTh MPOheCCHOHATBHOTO YPOBHS 0€3 HCIOIb30BaHUS POTPAMMHUPOBAHUSI.

Ilenwv: OcBOWTH OCHOBHBIC HABBIKK PabOTHI B mporpamme OpenSpace - 3D.

3aoauu:

e Tlonyuuts 6a3oBble HaBBIKK paboThl ¢ OpenSpace - 3D;
e Hayuurscs co3naBars 3D-ipoeKTsl;

e Hayuurtbcs co3maBatk coOCTBEeHHOTO AR mpumnoxxeHus s TenedoHa.

YueOHO-TEMaTHYECKHNH IJIaH

Ne Ha3zBanus pasneja/TeMbl Konaun4yecTBo yacoB ®opmbI
Bcero Teopus IIpakTuka aTTecTANHA 1
KOHTPOJIsA
2. OpenSpace-3D. Pa3pabdoTka AR 10 2 8
NPHJIOKEHU I
2.1. O6mue nmorsTHs TexHOIOTHH AR. 2 1 1 Texymrmit
3HaKoOMCTBO ¢ UHTepdelicom KOHTpPOJIb.
OpenSpace 3D CamocrosiTenbHas
pabora
2.2. TectrpoBaHue U aHAIU3 TOTOBOTO 2 2
JIEMOHCTPAIIMOHHOTO TIPOEKTa
2.3. Cosnanne COOCTBEHHOTO AR 2 1 1 Texymmmii
MPUIOXKEHUS A TeleoHa TIOoJA KOHTPOJIb.
yrpasiaeanem OC Android CamocTosTebHas
pabora




2.4. Texuomorust Google Cardboard 2 2

2.5. Hactpoiika npunoxenus Ha 2 2 Texyuuit
cMaptdoHe Ut mpocMoTpa KOHTPOJTb.
BHpPTYyajbHOM cliieHbl ¢ Google CamocTosiTenpHas
Cardboard pabora

Coaep:xaHue NporpaMmMsbl MOAYJIst
Tema 2.1. Ob6wue nomamus mexnonocuu AD. 3nakomcmeo c¢ unmepgheiicom
OpenSpace 3D

Teopus. [IpuHIMIIBI TOCTPOCHUST BU3yaJbHOW MH(POPMALUK C MOMOIIBIO TEXHOJIOTUN
JOTIONTHEHHOW peallbHOCTH. 3HakoMcTBO ¢ mporpammoit OpenSpace3D. BosmoxknocTu
nporpamMmbl. OCHOBHBIE KOMIIOHEHTHI HHTep(eiica.

IIpakTuka. BpinosHeHHEe WHAWMBUIYalIbHBIX 3aJaHUM Ha 3aKpPEIUIEHUE H3YYEHHOTO

Marepuana.
Tema 2.2. Tecmuposanue u ananuz 20mo6o20 0eMOHCMPAUUOHHO20 NPOEKMA
Teopus. PaccmoTpenue npumepa roroBoro npoekra B OpenSpace3D.
ITpakTrka. BHeceHue H3MEHEHU B TOTOBBIM PacCCMAaTPUBAEMBII ITPOEKT.

Tema 2.3. Cozoanue coocmeennozo AD npunoscenusn ona menegpona noo ynpasienuem
OC Android.

[Ipaktuka. CamoctositenbHas pabora. Pa3paborka coOcTBeHHOro MobOumibHOro AD

MIPIIIOKEHHUSI ¢ ucrosib3oBararemM OpenSpace3D.
Tema 2.4. Texnonozun Coogle Cardboard.

Teopus.GoogleCardboard. OcobeHHoCTH " NPEUMYIIECTBA. [Tnatdpopma
GoogleCardboardSDK. Cxema cOOpkH OYKOB BHPTYaldbHOW peanbHOCTH. [IpuHIMI pabOThI
GoogleCardboard.

H[}aKTI/IKa. CO3,Z[8.HI/IC CaMOJCJIIbHBIX OYKOB BHpTyaHLHOﬁ PCAJIbHOCTU Ha Oaze

GoogleCardboard ¢ ucnonbp3oBannemM cMapThoHa.

Tema 2.5. Hacmpoiika npunodicenus Ha cmapmone 0nsa npocmMompa 6upmyaibHOu

cuenwt ¢ Coogle Cardboard.

Teopus. CardboardSDK - momyssipHbIii MHCTpYMEHTApUil sl CO3[aHus MOOHMJIBHBIX
NPWIOKEHUH BHUPTyalbHOH peansHOCTH. [IporpamMma mo HacTpoiike cMapT)OHOB TOA
pazmuunbieVR-rapautypbl. Android-npunoxenune. VRCalibrationforCardboard - momomniauk B
pabore c¢ mpwioxkenusmu Ha 0Oaze SDK kommnanmm Google. T'oroBHOcTh Tenmedona k
ucnions3oBanuto Cardboard. Vckaxkenune n/wim cMmenieHue n300paKeHUs: MPU HCIIOIb30BAHUH
VR-oukoB. QR- xon mis xamuOpoBku. Bepcusi mHcTpymentapust s 10S. Bo3moxHOCTH:

YIIpomacT KOppCKUUO HCKa)KeHHﬁ, BBI3BAHHBIX JIMH3aMH, OTCJIC)KMBAHUEC ITOJIOKCHHSA I'OJIOBBI,
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KaTMOpOBKY  TPEXMEPHOTO  M300paKeHMs, BHU3yaJIM3alMI0  H300paXeHHs B  BUJE
TOPU30HTAIBHOW CTepeomnapbl, HACTPOHKY TEOMETPHH CTEpeon300pakeHus, 00paboOTKy

I10JIB30BATCJILCKOI'O BBOJIA.

[Mpaktuka. CamocrositensHas —pabora. Hactpoiika MOOMIBHOTO — MPHIIOKEHUS

BUPTYyaJIbHOM peanbHOCTH ¢ momotibio GoogleCardboardSDK.

Monyab «Penakrop pacrposoii rpaguxu GIMP»
OOy4arommmcest mpemiaraercss mno3HakomuThess ¢ GIMP - mporpamma juist co3maHusi U
00paboTKH pacTpoBOM rpadyMKu U YaCTUIHOM MOIEPIKKON pabOThl ¢ BEKTOPHOU rpadHKoi.

Iens: OcBonTh HABBIKKM pabOTHI B mporpamme GIMP.
3aoauu:
e O3HaKOMHUTHCS C OCHOBHBIMU TepMUHamu mporpammsr GIMP;
e OcBOHTH OCHOBHBIC HHCTPYMEHTHI prcoBanus B penakrope GIMP;

e (Co3narb CBOM TBOPUYECKUI IIPOEKT.

Y4yeOHO-TEeMATHYECKHI ILJIAH

Ne Ha3zBanus pasneja/TeMbl Konan4yecTBo yacoB ®opmbI
Bcero Teopus IIpakTka ATTECTAIMH H
KOHTPOJIS
3. PenakTop pactposBoii rpadpuku 20 4 16
GIMP
3.1 | 3nakomerso c peaaKTopom 2 2
pactpoBoii rpaduku GIMP.
WnTepdeiic mporpaMMsl,
BO3MOKHOCTH, 00JIaCTH
3.2. HNHCcTpyMEHTBI pUCOBaHUs 2 1 1 Texymuii
KOHTPOJIb.
CaMocTosITeNbHAS
paboTa
3.3. Brinenenune obmacreit 2 1 1
M300paKeHus
34| Mocoitnas CTPYKTypa 2 1 1
n300paKeHus




3.5. JobaBnenne Kk n300pakeHUIO 2 1 1 Texymuii
KOHTPOJIb.
XyII0)KECTBEHHOT'O TEKCTa P
CamocTosiTenbHas
pabota
3.6. [[BeToBast U TOHOBasA KOPPEKLUS 2 2 Texymmii
N KOHTPOJIb.
dotorpaduii. Perymn p
CamocTosiTenbHas
pabora
3.7 XynoxxecTBeHHast 00paboTKa 2 2 Texymuii
N KOHTPOJTb.
dboTorpadwmit p
CamMocTosITeNbHAS
paboTa
3.8. ANTOpUTM CO37]aHUs AaHUMAIUU B 2 2 Texymmii
GIMP KOHTPOJIb.
CamMocTosTeNbHAs
pabota
3.9. Co3gaHue TBOPUYECKOIO MPOEKTA B 4 4 [IpoMe:xyTOUHbIH
GIMP KOHTPOJTb.
OTKpBITOE
3aHsTHE

Copaeprxanue nporpaMmMbl MOyl

Tema 3.1. 3naxkomcmeo c peoaxkmopom pacmpoeoiut cpaguxu GIMP. Humepgheiic

npozpammoal, 603M024CHOCMU, obnacmu NPpUMEHEHUA

Teopus. YcranoBka u Hactpoiika. Konurypauus nporpammsl. MUHHUMaJIbHOE YHCIIO
ypoBHel oTMeHbl. Pasmep ksmia. MakcuManbHBIM pasmep HOBOro u3zoOpaxkeHus. Ywucio
HCTIONIb3YeMBIX TIporieccopoB. MuTepdeiic pemakropa pactpoBoit rpadhuku GIMP. Pabora ¢
nokymeHTamMu. OxHa. OO030p OCHOBHBIX HMHCTPYMEHTOB, paboTa co ciosMmu. l3MmeHeHue
pasmepa/obbema uzoOpaxeHus. M3menenue d¢opmara wuzoOpaxenus. Co3laHue HOBOTO

nzoopaxenus B GIMP. Kagpuposanue.

ITpakTka. VYcTaHOBKa M HAcTpoWKa IapaMeTpOB MPOrpaMMbl. 3HAKOMCTBO C

OCHOBHBIMU MHCTPYMCHTAMMU.
Tema 3.2. Hucmpymenmot pucosanus

Teopusa. Uuctpyment Kucth. Ilapamerpsr (amamerp maszka, ¢opma KHCTH U T.1.).
W3menenue mapamerpoB. PexxuMm Hanoxenus nBetoB. Jlooasnenue kucteir Photoshop 8 GIMP.
Co3nanue cobctBeHHOW KucTH. MHcTpyment Kapanpam nisi pucoBaHUS JIMHUU C YETKUMU
kpasmu. MHCcTpyMeHT Aosporpad mns sddexra pacnbuieHUs, paciuibiBYaTOCTH. MHCTpyMEHT
Jlactuk. Ynanenue ¢pparmentoB m3obpaxkenus. Mactpyment Ilnockas 3anvBka. 3amoJiHEHHE
n300paxkeHus: (WM BbIJENIEHUS) LBETOM MWIH y30poM (TekcTypoil). UucTpymenT ['pamuent.
Coznanue M penakTHpOBaHHWE TPaJAMEHTOB (IUIAaBHBIX NIE€PEeX0/J0B IBeTOB). MHCTpyMmMeHT

[Tunetka. PegaktupoBaHue 1BeTa YK€ TOTOBBIX U300pakeHUH.



[Mpaktuka. CamocrositenbHass paborta. JlopaboTka u300pakeHUs € TPUMEHEHHEM
uHctpymenToB Kucte n Ilumerka. PackpammBanme nzoOpaxkenuss mHCTpyMeHTOM Ilmockas

3anuBKa. Co3ianue pOHOBOIO PUCYHKA HA OCHOBE TPAIMEHTOB 4-X KOHTPACTHBIX I[BETOB.
Tema 3.3. Bvioenenue oonacmeit uzooparcenus

Teopusi. MuctpymenTsl BbiaesneHus. [IpsmMoyrosibHOe BbI€NIEHHE. DIUTUITHYECKOE
BbiienieHue. CBOOONHOE BBIIETCHHE. BhineneHue mnepenHero miaHa. BeineneHue CMEXHBIX
obnacreil. BeimeneHne mo 1BETYy. YMHbIE HOXHHULBL. PeXHWMBbI BbIIEICHUS: OJUHOYHOE,

O6I>€I[I/IH6HI/IG, BbIYUTAHUEC, ICPCCCUCHUC.

[pakTrka. Paborta ¢ pucyHkamu, UCTIONIb3ysS HHCTPYMEHTHI BBIACICHHS: DITUIITHYECKOE

BbIZICNIEHUE U [IpsIMOYyronbpHOE BbIIEIICHHUE.
Tema 3.4. llocnhounaa cmpykmypa uzoopaxcenus

Teopusa. Ilonstue cios wuzoOpaxenus. CsoiicTBa cioeB. JIeHCTBUS CO CIOSMHU:
CO3JJaHME, pPEJaKTHPOBaHHE, YAaJeHue cioeB wuzoOpakeHus. OObeaMHEHHE HECKOJIBKUX
n3o0paxeHuil B oaHo. OOpaboTka OTIAENbHBIX YacTed H300pak€HUsS HE3aBUCUMO JApPYr OT
npyra. Ilpumenenue cnoeB. Co3nanue (OTOMOHTaXa, KOJUIaXa, MPUCOCAUHEHHE K
HU300paXeHuIo Tekcta, oopmiienne Gororpaduii, JOCTHKEHUE PATUYHBIX XYHOKECTBEHHBIX

3¢ hekToB.

[Tpaktuka. O6benuHeHne HeckonbkuX Gororpaduii B oqny. Hanoxenue dortorpaduii ¢

s dexroM norynpospadnoctu. Coznanue paMku s GoTo.
Tema 3.5. /lobasnenue Kk uzoopasr;cenuio Xy00xucecmeeHHo20 mexkcma

Teopus. CnocoObl XymoxxecTBeHHOro ogopmieHus Ttekcra. MHcrpyment Tekcr.
[Tapametps! Tekcra. [IpumMeHeHne K TEKCTY BcexX Mpeodpa3zoBaHuil TpaHchopMauu (IOBOPOT,
nepemerenue, macmrad). Mactpyment Kontyp. Mcnonb3oBaHue KOHTYPOB Ui pa3iMUYHBIX
npeoOpa3oBaHuil TekcTa. KOHTyphl A MpuAaHHUs TEKCTOBBIM CHUMBOJAM XYIOXECTBEHHBIX
spdexToB. IlukTorpamma nuctpymenta Kontypsl. Pexxumbl paboTel mHCTpyMeHTa KOHTYpBI.

Pexxum co3pganusi. Pexxum npasku. Beinenenue u3 kontypa. O0BoKA MO KOHTYPY.
[Ipaktuka. CamocTosiTenbHas padora.

38.,[[8.HI/IC 1. I[OG&BJ'I@HI/IG TCKCTAa K I/I306pa)KeHI/IIO. CO3I[8.HI/Ie CTUJIN30BaHHOT'O

n300pakeHust Ha OCHOBE (oTorpadum.
3amanne 2. Co3manue (QUTYpBI, COCTOSIEH W3 TUIABHBIX JUHUWA TPU TTOMOIIN
uHCTpyMeHTa KoHTypBHI.

33.,Z[aHI/IC 3. C03I[3.HI/IC KOHTYpa Ha OCHOBC TCKCTaA. CO3,Z[aHI/Ie TCKCTa HeraBHHBHOﬁ

¢dopmMmbl. PackpaimmBanyue HaJIUCH pacTPOBBIM U300paKEHUEM.
Tema 3.6. Ileemosasn u monoeas Koppexyus homozpaghuii. Pemyuinp

Teopua. Macku. I'paguentHeie macku. Kananel. Koppekinus TOHOBOro auamasoHa.
WNHCTpyMeHTHl TOHOBOW Koppekuuu uzobpaxkenus. Komannst SApkocts/Konrpacr, Kpussie u
VYpoBuu wu3 MeHwoo L[Ber. MHCTpyMEHTHI LIBETOBOM KOppeKUMH wu300paxkeHus. Perymib
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dororpaduii. Ycrpanenue nepexroB Qotorpaduii ¢ momoupio uHCTpyMeHTOB llltamm u
Jleuebnas kucth. Mcnmonp3oBanue uHCTpyMeHTOB OcBeriieHue/3aremMHeHue, Pa3masbiBanue,

Pa3smbiBanne/Pe3KocCTb.

[IpakTuka. CamocTosiTenbHas padbora.

3amanue 1. Mcnosp3oBanue OBICTPON MacKu JUIsl BhIIEIEHUS (pparMeHTa U300pakeHusl,
WCITOJIb30BaHKE TPATMEHTHON MaCKH.

3amanue 2. Mcnonp3oBanue komanja Spkocts/KoHTpacT miisi TOHOBOW KOpPpEKIMH

U300pakeHusl.

3ananue 3. LlBeToBas koppekiusi n300paxkeHus: ycTpaHeHue 3Pphekra «KpacHbIX II1a3»
U co3/1aHne OEITOCHE)KHOU YIIBIOKH.

3amanue 4. WUcnonws3zys umHctpymeHT Lltammn, 3anonHuTh mosie uBeramu. Mcnonb3ys
UHCTpyMeHT JleueOHast KUCTh, YIAIUTh OYKH ¢ oTorpaduu.

Tema 3.7. Xyooorcecmeennasn oopadomka ghomozpaguii

Teopus. Tekcryper u QunbTpbl. Komnaxxk u ¢oromontax. Co3mgaHue TEKCTYpHI,
npuMeHeHne K u3o0paxkeHuto ¢uibTpoB. Co3manue Kosuiaxa, ¢oromonTtaxa. CoszmaHue
XYIO0XECTBEHHBIX 3((EKTOB, MPUMEHSS K M300pKEHHUSIM 3IMBKY TEKCTYPOW HIU (QUIBTPHI.

Hcnonp3oBanue ais Tekcra puinbTpoB. Kommax: GpopmanbHBIN, HIUTIOCTPATHBHBIMH.
[IpakTuka. CamocTosiTenbHas padbora.

3amanue 1. XynokectBeHHass oOpaboTka Qororpaduil ¢ NpUMEHEHUEM TEKCTYP.
Co3pnanue TEKCTyp-CXeM [UIs BBIIIMBKU, IUICTeHHs, Bs3aHus. HanoxeHue TeKCTypsl Ha

n300paxxeHue.
3ananue 2. Co3nanue OECIIOBHOM TEKCTYPhI C UCIOIb30BaHUEM (QUIBTPOB.
Tema 3.8. Anzopumm cozoanusn anumavyuu ¢ GIMP

Teopus. KowmmbroTepHas anumanus. Anumanus. Co3gaHue aHUMHPOBAHHBIX
nzoopaxenuit B GIMP. Co3nganne aHuManuu METOAOM KIIOYEBBIX HIIM OIMOPHBIX KaJpoOB
(xkeyframing). MeToax aBTOMAaTHYECKOW aHUMAIMU I MOJCIMPOBAHUS JBYKCHUNA HIIH

apdexToB. PopmaT aHUMUPOBAHHBIX N300paxenuit GIF.

[TapameTpsl coxpanenusi. beckoHeuHblil LUk, 3anepkka MexXIy Kaapamu. Pexxumbl
pacniosioxxenue kazapa: Hesaxno, Hamoxxenue cinoeB (oOwbeauHenue), OauH KaJap Ha ciou

(3ameHna). ['pynna ¢unsrpoB: Bonusl, Bpamartomuiics map, Bepkuranue, InaBHblif nepexo.
[MpakTrka. CamocTosTenbHas pabota «Bame ¢poTo Ha 00710XKKe KypHaAIay.
Tema 3.9. Cozoanue meopuecxkozo npoexma ¢ GIMP

[paktuka. CamoctositenbHas paborta. Co3ganue TBopYeckoro mpoekta «Kosumax.

CO3,Z[aHI/IC KapThbl JKEJTaHUM» UIIN «COS,Z[aHI/Ie aHHMHpDBaHHOﬁ HOBHpaBHTCHLHOﬁ OTKPBITKU.

Monyab «Blender — 3D»
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OoOyuaromumest mipemiaraercss nosHakomuthest Blender — 3D — mnpodeccuonanbHbIM,

CBOGOZ[HBIM U OTKPBLITBIM HPOTPaAMMHBIM obecrneyeHueM JJs1 CO3aaHUsA TpéXMepHOﬁ

KOMHBIOTepHOI;'I Fpa(bI/IKI/I, BKJIIOHYAOIMM B cebs cpeacrBa MoACJIMpOBaHusd, CKYJIbIITUHIA,

dHUMaluu, CUMYJIIIHUH, PCHACPHHIA, HOCTO6pa6OTKI/I W MOHTaXa BHIACO CO 3BYKOM,

KOMIIOHOBKH C ITOMOLIBIO «Y3JIOB», 4 TAKIKC CO3AaHHA 2D-anumanuii. B Hacrosee BpemMms

MoJib3yeTcs: OOJBIION MOMYISPHOCTRIO cpenu OecruiaTHbIX 3D-penakTopoB B CBSI3U C €r0

6LICTpBIM CcTaOMIILHBIM Pa3sBUTUCM U TEXHUYECKOM HOI[,Z[@p)KKOfI.

IJens: OcBouth HaBBIKKM paboThl B iporpamme Blender — 3D.

3aoauu:

® JIOJIYUYUTH 0a30BbIe HABLIKU CO31aHuA aHTp0HOMOp(bHBIX HepCOHa}I(Cﬁ;

L4 HAY4YUTBCA CO34aBaThb CKEJICT JIA aHUMAllUuU,

® [IOJYyYUTh HABBIKA PA0OTHI C OCHOBHBIMHU WMHCTPYMEHTAMHU ISl PEIAKTUPOBAHUSA
PacTpOBBIX N300paKEHUI;

L4 HAYYUTBCA PECAAKTUPOBATH BUACOMATCPUAIIBI U CO30aBaATh HpOCTefIIHI/Ie 3(1)(1)CKTLI.

YueOHO-TeMAaTHYECKHH IJIaH

Ne Ha3panusi pa3nesa/TemMbl KosmnuecTBo 4yacoB ®opmbI
Bcero | Teopus IIpakTHka ATTECTAIMH H
KOHTPOJIst
4. Blender-3D. OcHoBbI padoThbI 20 5 15
4.1. | Uureondeiic Blender. 2 1 1
Ilepemernienne U U3MECHCHHE
00nexToB B Blender
4.2. OO0mnexTel B Blender 2 2
4.3. | Extrude (s3kcTovaupoBanue) - 2 1 1
BhIAaBIMBaHue B Blender
4.4, Subdivide - moxpasnenenmue B 2 1 1
Blender
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4.5. | Monudbuxatoo Booleaa. bynessr 2 2
oneparuu B Blender

4.6. Monuduxaron Mirror 2 2
(3epKallbHOE 0TOOpaKEHUE) B
Blender

4.7. | Smooth (crimaxusanue) 00LEKTOB 2 2
B Blender

4.8. JlobaBienue MaTepuania. 2 1 1

CaoiicTBa Matepuana. TekcTypbl

4.9. | CamoctosTenpHas paboTa 4 - 4 Texymmii
«Co3manne 00beKTa 110 TOYHBIM
pasmepam» KOHTPOJIb.
CamocTosgTelbHas
pabora

Conep:kaHue MPOrpamMMbl MOTYJIst
Tema 4.1. Humepgeuc Blender. Ilepemewenue u usmenenue oovekmos ¢ Blender

Teopus. CpoGomnoe mnpunoxenue Blender mms cosmanus TpexmepHoit rpadukw,
aHMMAllMM, WHTEPaKTHBHBIX mporpamMMm u JAp. OcoOenHoctu uHTepdeiica. [TpuHimn
OpraHu3alliy TIIaBHOTO OKHA. [IaTh pemakTopoB. DKkpaHbl U MX 3amaud. Pemaktop 3D View u
ero ueTbipe perrona. Hactpoiika Blender. Ynpasnenue cuenoit B Blender.

[paktuka. [lepemenienne n u3mMeHenrne oobekToB B Blender (naiitu Bce pernonst B 3D

View, nonpo0OoBaTh CKpbIBATh U OTKPBIBATH HX).
Tema 4.2. Oovexmot ¢ Blender

Teopus. ba3zoBble TpaHcpopMmanuu (mepeMelleHue, BpalleHHe, MacluTabupoBaHUE).
OOBEeKTHBIA peXUM M PEXUM penakThupoBaHus. Habop pexnMoB B3auMOJEHCTBUS OOBEKTA.
Bepmmnsr (vertex). Peopa (edge). I'panu (face). Ilentpanbaast Touka. Mesh-o0bextsr. CeTku u

nonucetku. Ux ¢pynkius. Jlecsath npenycraHoBieHHbIX Mesh-oobexToB. Blender cion.
I[Npaktuka. Co3nanne 00bekToB «MoseKyna Boabl», «Karms.
Tema 4.3. Extrude (axcmpyouposanue) - évioasnueanue ¢ Blender

Teopus. Tpanchopmanms Extrude (BbimaBnuBanue). MHCTpyMEHT TpaHChOpMAIUH
Exrude. PasHumma Mexay UWHIMBHIYaJdbHBIM W PETHOHAIBHBIM  BBIIABIMBAHUEM.

Tpanchopmarop InsetFaces (BcraBka, BeI1aBIMBaHNE BO BHYTPB).

[Tpaktuka. Co3ganue 0ObeKTa MOJIENIM CaMOJIeTa yTeM SKCTPYIUPOBAHHUS.
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Tema 4.4. Subdivide - noopazoenenue ¢ Blender

Teopus.Subdivide - uwHCTpyMeHT I pasfaciieHUss MPSIMOYTOJBHBIX W TPEYTOJBHBIX
pebep u rpaneii mesh-oowexroB. Jlocryn k Tpancdopmaropy Subdivide. PaboTa co cioxHBIME

dopmamu miockoctu. Mcnonb3oBanue nucrpymenrta Bevel u ConnectVertexPeth.
ITpaktuka. Co3gaHue MOAENEH «CTONA», «TOMHUKa», «KPECIa» U T.1.
Tema 4.5. Moougpuxamop Boolean. Byneewvt onepauuu ¢ Blender

Teopus. Penmaktop cBoiictB (Properties). BynaeBble WM JIOTHYECKHE OIEpAIHH
(boolianoparetions). Tpu oneparu Boolian: [Tepeceuenue (intersect),
O6weaunenue (Union), Pasuocts (Difference). AmroputM u 0COOCHHOCTH HCITOJIb30BaHUS

moaudukaropa Boolian B Blender.
[pakTtrka. Co3nanue 00beKTa MOJEIHN «KOJIOB) C IOMOIIBIO OYJIeBBIX HHCTPYMEHTOB.
Tema 4.6. Moouguxamop Mirror (3epkanvnoe omoopasicenue) ¢ Blender

Teopus. Cummerpusi. Ocu U IIIOCKOCTH CHUMMETpUU. MHCTPpYMEHT 3epKajibHOro
orobpakenuss B Blender. OcobGennoctr ucnonb3oBanus moauduraropa Mirror. KiroueBbie

HACTPOMKH - ocH (axis). LlenTpanbHas Touka.
[Mpaktuka. Co3maHue MOJETH «TAaHTENbY ¢ UCIOJIb30BaHUEM HHCTpyMeHTa Mirror.
Tema 4.7. Smooth (cenarcueanue) o6vexmos ¢ Blender

Teopust. I'pynma WHCTPYMEHTOB Crila)kMBaHus - TpaHcdopmaropbl. Kxomka Smooth
(rmagko). 3arenenue (Shading). Knonka SmoothVertex (crimaauts Bepinny). Moaudukatopb
Smooth, CorrectiveSmooth u  LaplacianSmoothux  ocobennoctu.  Moaudukarop
SubdivisionSurface - ayuruii BIOOp.

H[ZaKTI/IKa. CO3,Z[aHI/Ie TPEX IOXOXKUX KAPTHHOK CO CTIIaKEHHOM C(i)GpOfI B ICHTPE C
MMPUMCHCHUEM m000ro U3 BApHUAHTOB CIJIA’)KUBAHUA: 3aTCHCHHC SmOOth; TpaHC(I)OpMaTOp

SubdivisionSmooth; moaudukarop SubdivisionSurface.

Tema 4.8. /looasnenue mamepuana. Ceoiicmea mamepuana. Tekcmypol

Teopus. U3meHeHHe LBETOBBIX CBONCTB 00BEeKTa. Jlpyrue BHU3yalibHbIE CBOWCTBA
o0bekTa. ba3zoBble mpuHIMIBI paboThl ¢ MaTepuanamu. Bkmamka Material. Croter ams
MmartepuanoB. Beibop, coxpaHeHue, 3aMeHa Matepuana oobekra. Brinaaka Diffuse (muddysus,

pacceuBanue). Specular - user Ommka.Shadow - TeHb. TekcTypsl ISl peaTMCTHYHOCTH

marepuaia. Heckosibko TekcTyp MaTepraia. MHOrooOpasue HacTpOeK TEKCTYp.

IIpaktnka. HMccienoBaHne HACTPOMKHM CBOWCTB MPO3PAYHOCTH M OTPAXKaOIIEH
cnocoOHoctn Marepuana. Co3naHue KapTUHKHM, Ha KOTOPOM B 3epKaje OTpaxaercs

CTeKJITHHBIN TIpeameT. Co3manre 00bEeKTOB C OJTHON TEKCTYPOU, HO U3 pa3HbIX MaTEpUAJIOB.
Tema 4.9. Camocmoamenvnan paooma «Co3oanue 00vbeKma no moYHbIM pazmepam)

H[!aKTI/IKa. CO3,Z[aHI/Ie 00BEKTOB C 3alaHHBIMH  pa3MEpaMHu. UIepTexc J€Talin H

HacTpoiika. Pa3mepsl, npuBs3kH, KoOopAuHATHL. MojaenupoBanue neranu. Pabora ¢ cerkoi
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MOACIIN.

Monyab «Pa3padoTka urpbi»

OOyuatomiuiecss 3HAKOMATCA C MeToJaM IoHMcKa HHGPOpMalud B TNIOOAIBHON CeTH
WNurtepuer. VYuyarcss caMOCTOATENBHO HAaxXOIUTh NoJie3Hylo uHpopmanuio. [IpaBunbHO ee
oOpabarbiBaTh U MOATOTaBIMBaTh. OOyuwaroluecss MNPUMEHSIOT MOJMy4YeHHbIE 3HAHHUS Ha
IpUMepe  BBIMIOJIHEHUS TEMaTUYECKUX  TMPOEKTOB, OOCYKIAIOT  IOJOXKUTEJIbHBIE U
OTpHIIATENbHbIE  ACIEKTHl  BBICTYNAIOMIMX €O CBOMMH mpoekramu. OOyuaroummcs
npeuiaraeTcs IMOAETUThCS OOIMMH BIEYATICHUSIMH O COBMECTHO-IIPOJENaHHOW paboTe B
BUJIE NIPE3ECHTALMU OT KaKJOW rpynmnsl. JlaThb peKOMEHAalu, NPEAT0KEHNS 10 YIyUIICHUIO
IIPOBECHUS 3aHATUN.

Ienv: HayuuThCcsl CaMOCTOSTENBHON paboTe HAJ MPOEKTOM, IMOUCKY TEXHHYECKOW U
CrpaBOYHON MH(OPMAINK B CETH UHTEPHET.

3aoauu:

¢ [IOJIYYUTDb HABBIKH NIPEACTABIICHUSA PE3YJILTATOB CcOOCTBEHHOMH p33pa60TKI/I.

Y4yeOHO-TEeMATHYECKHI ILJIAH

[]
Ne Ha3zBanus paznena/TemMbl KoanuyecTrBo yacos ®opmbi

Bcero | Teopus IIpakTuka aTTecTaluu u

KOHTPOJIsI

Pa3pa6oTka urpsl B 55 6 49

BlenderGameEngine

5.1 Co3pganue mepcoHaxa B

BlenderGameEngine.
MoaenupoBaHnue Juia u

TYJIOBHIIIA

°.2. Cozganue IepCcoHaxxa B

BlenderGameEngine.
MozenupoBaHue pyK U HOT,

COCIMHCHHUEC UX C TYJIOBUIIIEM

°.3. Co3pnanue mepcoHaxa B

BlenderGameEngine .
MonenupoBaHue

JIOTIOJTHUTEIBHBIX JICTANCH 1

54| Cawmocrostenshas paboTta 3 3 Texymmit

«Co3aaHue nepcoHaxa u3 KOHTPOJIB.

CaMocCTOSsITEIbHAS

BHJICOUTPHI WU MYJIbTHUIbMA B
pabora

BlenderGameEnginey»
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55.

OCHOBBI pabOTHI B pEKUME
BlenderGameEngine s
pa3pabOTKH Urp

>.6. BusyanbHoe ynpasieHue
BlenderGameEngine -
Joru4YecKre OJIOKH

57| Cuna (force) u pusnueckue
o6wexTrl B BlenderGameEngine

>8. B3aumogeiicTBue 00bEKTOB B
BlenderGameEngine

5.9. CencopMouseBBlenderGameEngi
ne

>.10. VYpasieHue kaMepoi B
BlenderGameEngine

511 [lepexomp! MeXIy CIICHAMH TIPU
paboTe ¢ UTPOBBIM JBUKKOM B
BlenderGameEngine

°.12. AxtuBaropEditObjectsBlenderGa
meEngine

13- 1 Brusnue napamerpa
Grav(rpaBuTanus) Ha TTIOBEICHHE
o6wexToBBBlenderGameEngine

°.14. Marepuraisl U TEKCTYPBHI.
Pa6oracUV/ImageEditor

5.15.

IToaroroBka coOCTBEHHOIO

TBOPYCCKOI'0 MPOCKTA
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516. | Yrorosoe samsarue. Komxype 4 4 1Torosast

aTTecTalus. 3ammra
[MPOCKTOB

TBOPYECKHUX MPOEKTOB

Conep:xaHue nporpaMmMbl MOIYJist
Tema 5.1. Cozoanue nepconasnca ¢ BlenderGameEngine. Mooenuposanue nuua u mynosuwa

Teopusd. Hacrpoiiku honoBoro uzobdpaxenus. Moaenuposanue jiuia. Co3manue Hoca U Tyo0.
Hob6asnenne moaudukaropa SubdivisionSurface. Co3nanue ry6. Co3nanue ckyia. Co3naHnue 4earoCTH.
Cosznanue men. Co3manue TojoBbl. 3anonHeHue nmpooenos. Coznanue yxa. CoeIMHEHUE TOJIOBBI U yXa.
Cosznanue topca. Jlobanenue neranedi tynaosuma. Co3nanue rpyau. JlobasieHue neranei B o0gacTu

*uBoTa. CoeAMHSIEM TOJIOBY C TYJIOBHILIEM.
IIpakTrka. MoaenupoBaHue JIMIA U TYJIOBHUIIA TIEPCOHAXKA.

Tema 5.2. Cozoanue nepconaxca ¢ BlenderGameEngine. Moodenuposanue pyk u Hoz,

coeouHeHue ux ¢ mynosuuiem.

Teopusa. Cozmanme Hor. Cosmanue pyk. Cosmanme crynaud. Co3maeM  Tajblbl  HOT.
MopnenupoBanue pyku. Co3maem mnanbibl pyk. OObemuHeHue Hor ¢ TeiioM. Co3maHue IUied |
o0benHeHNE UX ¢ pykamu. CoeauHseM Nalblbl ¢ nafoHs0. CoenuHseM TaoHb ¢ pykoil. CoenuHsiemM

CTYIIHIO C HOTOM.
[IpakTrka. MozaenupoBaHue pyK M HOT MEPCOHAKA, COCAUHEHUE UX C TYJOBHUILEM.

Tema 5.3. Cozoanue nepconasca ¢ BlenderGameEngine. Mooenuposanue oononnumenshpix

Odemavneil u 00€xcobl HEPCOHAIICA

TGOPI/HI. ANTOpUTM NEWCTBHA TpPH MOJECIUPOBAHUU BOJIOC, JOMOJHUTENHHBIX eTaled u
OJIeXkTbI TIepcoHaxa. [ToAroToBKa K MOJIETMPOBaHHi0 Bojioc. Penaktuposanue meshHairMash. Pexum
SkulptMode. [o6aBienue neraneil. MojaenupoBaHHe MPUYECKH «XBOCT». JloOaBienue OaHra.
[MoxroroBka k co3manuto onexasl. JloGaBnenne neraneil. Coznanue 4yiaok. MoaenupoBaHue PIOIIEH.

YBenudeHue aeTaan3anuu s CKyJIbITHHTA.
[IpakTrka. MojenupoBaHue BOJIOC U JOMOJIHUTEIBHBIX JeTalleil mepcoHaxa. MoaenupoBaHie

OJICK]IBI TIEPCOHAXKA.

Tema 5.4. Camocmosmenvnans paooma «Co30aHue nepcoHar zca U3 GUOEOUZPLL UL

mynsmepunvma ¢ BlenderGameEngine»

IIpaktrika. Co3ganue nepcoHaka M3 BHICOUIPHI MM MYJIbThMIbMA. 3arpy3ka KapTHHKH-
obOpasma B BlenderGameEngine. MoxenupoBanue rosoBsl. Jlo6aBnenue rpaneit. Co3nanue ria3. Y IIu.
MogenupoBaHHe 1IeH U TyJOBUIIA. MoAeIpoBaHue HOT. 3epKallbHOE 0TOOPaKEHHE MOJIEIIH.

Tema 5.5. Ocnoevt pabomut 6 pexacume BlenderGameEnginedis pazpatomxu uzp

Teopus. Ilare penaxtopos: 3DView, Outliner, TextEditor, LogicEditor, Properties. 3amyck

UTpoBOrO mporecca. 3ameHa JBikka pennepunra ¢ BlenderRender maBlenderGame. BosmoxnocTh
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B3aUMOJICHCTBOBAaTh C HM300pakeHUEeM. lI3MEHeHHe COAepKMMOro BKJIAJOK penakropa Properties.

Hcnonusiemsblit daiin. [lanens Properties.

[IpakTrka. 3amyck MrpoOBOTO IMpolecca W CO3JaHHE HMCHOJHsAEMOro (aiina. 3amMeHa JBHKKa

pennepunra ¢ BlenderRender na BlenderGame. Co3maHre CBOMCTB UIPHIL.

Tema 5.6. Busyanvhoe ynpasnenue BlenderGameEngine- nozuueckue
ono0xu

TCO[!I/IH. TpI/I THIA JOTHYECKHX OJIOKOB: CCHCOPLI, KOHTPOJUJICPBI U AKTYAaTOPBHI. CeHCOpI)I.
AKTyaTOpI)I (HepCMCHICHI/IC o0beKkTa B npeaciax CHEHbI, BOCIPOU3BCACHUEC aHUMallUK, WA
MMpOUT'PBIBAHUC 3BYK3). KOHTpOJ'IJ'IepLI - CBA3b CCHCOPOB C AaKTyaTopaMH, KOHTpPOJb 3a HX

BSaHMOﬂeﬁCTBHCM ApPYyr € Apyrom. HaCTpOﬁKa OCIMOYKHW OCHOBHBIX JIOTHYCCKUX 0JI0KOB.

[Ipaktrka. Co3ganue Urpbl, B KOTOPOH OOBEKT MOBOPAYUBAETCS C TIOMOIIBIO CTPEIIOK «BJIEBO-
BIIPaBO», a C TIOMOIIbIO CTPEJIOK «BBEPX-BHU3Y - MOJAHUMACTCSA U omyckaeTcs. O0eCceunTh IBIKECHUE

BIIEpe/l OTHOCUTENBHO JIOKATHHON OCH JTF000H KIaBUIIEH.
Tema 5.7. Cuna (pozce) u guzuueckue oovekmet 6 BlenderGameEngine

Teopus. JlonmomuuTensHbIE CTPOKH mojieii - Force, Torque, LinearVelocity u AngularVelocity -
CHWJIa, BpAIAIONUii MOMEHT, JIMHEHHas U yrioBas ckopoctu. Otnnune ForceorLoc. Peakmuu o0bexTa
Ha KpaTKOBPEMEHHOE W MJUTEIbHOE JeHCTBHE Ha OOBEKT cHibl. JIBMKEeHHE C 3aTyXaHHeM |
OCTaHOBKOHM, pasroH 00beKTa. 3aBHCUMOCTh pe3yJbTaTa BO3JCHCTBUS CHJIBI OT MacChl OOBEKTa
(Bxnanxa Physics - penaktop cBoiicts). [TocTosnnoe BosaeicTBue cuibl (cencop Always). ®usnyeckuii
JIBHKOK - OOCCIICUCHUE B3aMMOJCHCTBHUS OOBEKTOB IPU CTOJKHOBEHHSAX. [OrqUE - BpallaTelIbHOE
neiicteue. IMapamerp DampingFrames (moctenenusiii pasron). KomOuHaIws HACTPOEK THHAMHYIECKHUX
00BEKTOB - BOBMOKHOCTh MHTEPECHBIX M PEATUCTUYHBIX 3P(HEKTOB B UTPE.

IIpaktrka. Co3nanue CTEHBI W3 KUPIUYEH, KOTOPYIO B mpolecce Urpbl pa3dmBaeT msu. K
MYy TPWIOKHUTHh JIBE pa3Hble CWJIBI B 3aBUCUMOCTH OT Ha)XaTOW KJIaBWINM Ha KiaBuarype. [lpu

ABWXXCHUUN MAY JOJDKCH KPYTUTBCS BOKPYT cBOCH OCH, KaK 3TO IIPOUCXOAUT B PCaJIbHOCTHU.

Tema 5.8. Bzaumooeiicmeue oovexkmos ¢ BlenderGameEngine

Teopus. Ormimume MoaenupoBaHMs (GHU3MYECKUX SBICHHH Ui TpaKH ¥ aHUMalud B
BlenderGameEngine. Biusinre pu3ndecKux CBOWCTB 0OBEKTA HA €ro MOBEICHHE MTPU B3aUMOICHCTBUN
¢ npyrumu obbekTamMu. HazHaueHune o0beKTy onpeneneHHoro tumna. M3MeHeHne 3HaYeHUsT TPaBUTAIH
Ha BKJIagKe SCene pemakropa cBoicTB. Tumbl 00bekToB. Tum Static. Tumr NoCollision - mist hoHOBBIX
006BexToB. Pazaumna mexay Dynamic nRigidBody. Tumn Character nasnagaror

UTPOBBIM IEPCOHAKEM. Y BeIndeHue 3HaueHus Thershold npupaer tenam ynpyrocts.

IIpaktrka. Co3naHue CUEHbI, B KOTOPOW Ha CTAaTHYHYIO TUIOCKOCTB MAJaeT WM JISKUT Ha Hel
OoubIol TIOCKMit 00bekT DyNnamic, Ha KOTOPBIH B CBOIO ouepeb J0JDKHBI Tagatk  RigidBody
pa3HeIX(popM. ['paHUIBI CTOIKHOBEHU I
ClIe/lyeT HACTPOUTh TaKUM 00pa3oM, 4TOOBI TOCIE MaJACHHH MEXKITy 00BEKTaMU He ObUIO HU 3a30pOB, HU

IIPOHMKHOBEHHUH.
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Tema 5.9. CencopMouesBlenderGameEngine

Teopus. Hesumumeiii kypcop mbimu B BlenderGameEngine B pexume urpbl. CKpuntel Ha
Pyhon. Tlpussska akruBatopa Mouse k mobomy o0bekTy depe3 cercop Always. Kuomka Visible
aKkThBaropa. Perucrtpanus CoOOBITUH MBILIIM: TEPEMEIICHUE, KIMKH JICBOW, NpPaBOH U CpemaHei
KHOIIKaMH, HaXO0XKJICHUE Kypcopa HaJl KOHKPETHBIM O0BEKTOM WJIH JIFOOBIM, IPOKPYTKA KoJieca BIEPE U
Hazaj.

ITpaktuka. He ncnions3ys ckpunt Ha Pyhon, cienats Tak, 9To0bI Ky0 MOBOpauMBaJICS MO ocu Z
MIPOTUB YaCOBOM CTPENKU MPH KIMKE IO TPaBOi MOJIOBHHE CIICHBI U IO YaCOBOM CTPENKE MPH KIIUKE 0

JIEBOM MOJIOBUHE CIICHBI.
Tema 5.10. Ynpasnenue kamepoit ¢ BlenderGameEngine

Teopus. YmnpasneHue repoeM NpH yoajleHUH OT Kamepbl. [IpoGiembl 3agHero miana. Kak
3aCTaBUThb KaMCpPy JABUTATLCs 3a TCPOCM. CBs13b POAUTEIL-TIOTOMOK. AJ'IFOpI/ITM YCTaHOBJICHUSA CBA3U I10
sTomy Tumy. AktuBatop Camera - GoJice IaBHOE ClieKeHHE 3a 00beKkTOM. CIIeKEHUE 32 HECKOJIbKUMU

o0bekTaMu. Mcmonb3oBanre HeCKOIBKHX Kamep. Pexxum SetCamera aktuBatopa Scene.

IIpaktuka. Co3manue Wrpsl, rjae map nobkeH umeth tun RigidBody. C momoripo cTpeiok
KJIaBHATYPbl K HEMY MPHIOXKUTH CHJIBI, 3aCTABISIONINE €r0 KATUThCS COOTBETCTBCHHO BIIEPE, Ha3ajl,

BJICBO U BIIPaBO BJIOJIb INIOOABHBIX ocell. Kamepa noimkHa ClIeIuTh 3a IIapoM.

Tema 5.11. Ilepexoovt medxcoy cuenamu npu pabome ¢ UZPOBLIM  OBUIHCKOM
BlenderGameEngine19

Teopus. Cuoensl. Heckonmpko creH. Co3qaHuMe HOBBIX CIEH C IOMONIBIO KHONKH «+» B
COOTBETCTBYIOIIeM Oyoke B 3arosnioBke penakropa Info. IlepermenoBanme cueH. CHUCOK CLeH H
nepekiodenue 3D View. AxkruBatop Scene
- TMEpeKNIIOUeHne C OJTHOM CIEHBI Ha JPYTyIo, Mepe3arpy3ka TeKyIleHd CIeHB U Ap. B PEKUME HUTPHI.

CoznraHue MHOTOYPOBHEBOM UI'PHI.

IIpaktrka. Co3maHue MHOTOYPOBHEBOH WIphl (IIEPBBI YPOBEHB BBINIOJHEH Ha MPEABLIyIIEM
3aastan). Co3naTh Konuio ciieHbl. COXpaHNUTh Ha BTOPOH CIIEHE BCE Te ’Ke OOBEKTHI, YTO Ha IEPBOU H C
TEMH XKe HacTpoikamu. Ha BTOpOH clieHe yCIIOKHUTH JOPOXKKY (eciv IIap majaer ¢ JOPOXKKH - urpa
HA4YMHACTCS CHAYaja, T. €. C IEPBOM CIeHBI). J[JIs aBTOMATHUECKOro Mepexo/ia ¢ HeOOIbIIOHN 3a1epKKOM

MCIIONIb30BATh JIBA CEHCOpa - KOJUIM3HIO ¢ Jopokkoit Delay (3agepikka).
Tema 5.12. AxkmusamopEdit ObjectsBlenderGameEngine

Teopus. AxtuBatop EditObject - npaBka oObexTa, ynaneHue, mojaMeHa U 100aBka 0OBEKTOB,
n3MeHeHne ux ¢usnueckux cpoiictB. Iloms EditObjectllone Time - Bpems xu3HM 100aBIIIEMOTO
oobekta B kanpax. [loms LinearVelocity u AngularVelocity - nuneitHas u yrioBast CKOPOCTH IS
nobasisiemoro oowekta. ReplaceMesh - 3amena mesh. Trackto - ciexenue 3a IpyrumM O0OBEKTOM.

Bxirouenne 1 OTKIIIOYCHHE JANHAMUKHU.
H[}aKTI/IKa. C03}_IaHI/Ie KaTaromierocs miapa, uCUYC3arouero npu mnaacHuu € miIOCKOCTH U CHOBaA

IMOABIAOIICTOCA.
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Tema 5.13. Bausnue napamempa Grav (cpasumayus) Ha RnoeedeHUe 00bEKMO8 6
BlenderGameEngine

TeO[!I/ISI. YcraHnoBka cBoeit rpaBUTallUA JJIA KaXIOM CLICHEI. COSI[aHI/Ie pa3HbIX (((I)I/I3I/I'-ICCKI/IX»

MHPOB B oiHOM urpe. Bosmoskuoctu pesxknmon AddBackgroundScene unmun AddOverlayScene.

IIpaktuka. Co3nanue 00bEKTOB, MAPSIIMX B HEBECOMOCTH Ha 3aJJHEM IUIaHE, B TO BPeMsl Kak Ha

nepeaHeM IUIaHe IEHCTBYET CUIla TSHKECTH 3eMITH.
Tema 5.14. Mamepuanvt u mexcmyput. Paboma ¢ UV/ImageEditor

Teopusi. Oriuumss HACTPOWKM MarepHana MpPU HCIONb30BAHHU JBUKKA PEHICPUHIA
BlenderGameot o6srunoro BlenderRender. Penakrop UV/Image - naknaaka u300pakeHuit Ha 0OBEKTHI

JUTA TIpUAaHUS UM TEKCTYPUPOBAHHOT'O BU/A. AJ'IFOpI/ITMBI HECKOJIBKHMX BapUaHTOB HAJIOKCHU .

[IpakTuka. HanoxeHrne u300pakeHUs] ¢ KMUPIUYHON KIAIKOW Ha OOKOBBIC TpaHd Kyba uepes

pexum penaktuposanus UV/ImageEditor.

Tema. 5.15. Ilo020moeKa cod6Ccmeenno20 meopuecKkozo npoeKma

Teopus. Beibop TeMbl B MOArOTOBKA IIaHA peaM3aldy COOCTBEHHOTO TBOPYECKOTO MPOEKTa

(urpsr) B BlenderGameEngine.
ITpaktrka. Co3nanue TBopueckoro npoekta (urpsi) B BlenderGameEngine.
Tema 5.16. Hmozoesoe 3anamue. Konkypc meopueckux npoekmos

[IpakTuka. WroroBas arrtecramus. [IpencTaBneHwe W 3amiMra COOCTBEHHBIX TBOPUYECKHX

MIPOEKTOB.

®OPMBI KOHTPOJISI 1 OHEHOYHBIE MATEPHUAJIBI

Pe3zynbraTUBHOCT 0OyueHHs oOecrneyuBaeTcs MNPUMEHEHUEM pa3IU4HbIX (HopM,
METOZ0OB U IPUEMOB, KOTOpbIE TECHO CBsI3aHbl MEXAy COO0OW M JOMOJHSIOT JAPYr Apyra.
Bonbuias yacte 3aHATHI OTBOAUTCS NMpakTUyeckoil pabore. Comepxanue U 00beM MaTepuaa,
NOJJIEXKAIEro NnpoBepke, onpenensercs IIporpammoii. IIpu nposepke ycBoeHus maTepuaina
HEOO0XO/JMMO BBISBJIATH IOJHOTY, MPOYHOCTh YCBOCHHS OOYYAIOUIMMUCA TEOPHUM U yMEHHE

MNPUMCHATH €€ Ha ITPAKTUKC B 3HAKOMBIX U HC3HAKOMBIX CUTYyallUAX.

TCKYH_IHﬁ KOHTPOJIb MPOBOAUTCA 110 OKOHYAHWU U3YUCHUSA KaXIAOro pasgcia -
BBITIOJIHCHHUEC OGy‘-IElIOH_II/IMI/ICH CaMOCTOATCIBHBIX pa60T. HpOMC)Ky'TO‘{HBII‘/’I KOHTPOJIb ITPOXOJUT

B CCPCAUHC yqe6Horo roga B (I)OpMe OTKPBITOI'O 3aHATHA. HtoroBsiii KOHTPOJIb (33.‘-ICTHOC
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3aHATHUE), HA KOTOPOM OOydarorecs MpeiCcTaBiIsIIOT CBOM PabOThI U 00CYKIAIOT UX, TPOXOAUT

B KOHIIE y4eOHOro rojia B (hopme 3alUThl MPOEKTOB.

(DOpMBI IIPOBCACHHN aTTCCTAllUM:
®* TECTUPOBAHUCE,

¢ CaMOCTOATCIIbHaA pa60Ta;

¢ OTKPBITOC 3aHATHUC,

* 3aIIMUTa MPOEKTA.
Oo0ecneuenue NporpaMmel

Peanuzanus [IporpaMMbl CTpOUTCS Ha MPUHIMIIAX: «OT MPOCTOrO K CIOKHOMY» (YCIIOKHEHUE
UAET «pacCUIMPSIONICHCS CIUPalIbIo»), TOCTYITHOCTH MaTepHalia, pa3BuBaroiero ooyuenus. Ha
NEPBBIX 3aHATUSAX HCIHOJB3YETCS METOJ PEHpOAyKTUBHOTO OOY4YeHUS - 3TO BCE BUIbBI
O00BSCHUTENBHO-UJUIIOCTPATUBHBIX ~ METO/OB  (0OBSCHEHHE, JEMOHCTpAlMs  HarisIHBIX
nocobuit). Ha »TomM »oTame oOyuaromiuecs BBINONHSIOT 3a/laHds TOYHO MO 00pas3ly u
oObsicHeHuto. B TedeHue nanpHeimero oO0y4YeHHUs IOCTENEHHO YCIOXKHSS TEeXHUYECKHM
MaTepHuall, MOJIKIIOYAIOTCS METOBI IPOJAYKTUBHOTO O0YYECHHUS, TAKUE KaK METOA MPOOIEeMHOTO
U3JI0KEHNUS, YaCTUUHO-TIOUCKOBBIN METOJI, MeTo]l MpoekToB. B xone peanuzanuu IIporpammbl

OCYIICCTBIISICTCS BAPUATHUBHBIN IMOJX0 K paboTe.

TBOp‘leCKI/I AKTHBHBIM O6y‘laIOI_HI/IMC${ npeajaararoTcsa JOIMOJIHUTCIIBHBIC nin
AJIbTCPHATUBHBIC 3a/laHUA, C Oonee ciaadbIMuU O6y‘laIOIJ_II/IMI/IC$I MMOPAJ0K BBIITOJIHCHUA pa6OTBI

p8.3pa6aTBIBaeTC$I BMCCTC C II€1aroromM.

OCHOBHBIMH  XapakTEepHbIMU Mpu peanu3anuu JaHHoi I[lporpammer  dopmamu
MPOBEJICHUS 3aHATUN SBISIOTCS KOMOMHUPOBAHHBIE 3aHSATHUS, COCTOSIINE U3 TEOPETUUYECKON U

NpaKkTUYeCKOU yacTel, mpruueM OoJibliiee KOJIMYECTBO BPEMEHU 3aHUMAET MPAKTUYECKas 4acTh.
[Tpu npoBeaeHUH 3aHATUI TPATUIIMOHHO UCTIOIB3YIOTCA TPH POPMBI paObOTHI:

. 0eMOHCHPAUUOHHAA, KOTJAa 00yJYaIOUTNECs CIYIIAI0T O0ObICHEHHS

ncaarora u Ha6J'II-OI[aIOT 34 JCMOHCTPAIMOHHBIM 3KpPAaHOM WJIM SKpaHaMU
KOMITBIOTEPOB HA YUCHUYCCKUX pa60q14x MECTax,

. dpoumanvuan, Koraa o0Oy4aronmecs CHHXpOHHO paboTaroT MO/

yIpaBJIEHUEM TEJarora;

® camocmosnmesibHaa, Korjga O6y‘IaI-OHII/ICC$I BBITTOJIHAKOT MHAUBUYaJIbHBIC

3alaHusd B TCUCHUEC YaCTHU 3aHATUA UJIN HECKOJIBKHUX 3aHATHMH.

Pecypcsl

. kabuHeT «Touku pocta»: HOyTOYKH - 16 mT. (onepanuonnas cucrema Windows
7, Vista, 8, 10 (320utHas, 64-0utHas); mporeccop ¢ TakroBoi yactotoi 2200 MHz u Gouee;
O3Y ne wmenee 2 I'b; Bumeokapra c BuIeoNmaMsiThi0 00BEMOM HE MeHee 256 MO,

MYHLTHMeﬂHﬁHLIﬁ MMPOCKTOP; HHTCPAKTHUBHAA [JOCK4;, aAKYCTHYCCKHC KOJIOHKH; VR OYKH,
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cmaptdon(Android,iOS)

Cnucok JuTepaTyphl, HCNOJIb30BaHHOI npu Hanucanun [IporpamMmmsbl
1. TIlantoxoBa T.A. GIMP. Jlekuu mo pactpoBoii rpaduke. - Cankr-IlerepOypr:
JInbpoxom, 2018.
2. Tumodees C.M. Pabora B rpapuueckom penakrope 01MP. - Mocksa: Dkcmo, 2010.

3. Yunesamc P. Auumarop: Habop /1 BeDKHBaHUA. CEKPEThl M METOJIbI CO3/IaHUS
aHuManuu, 39-rpaduKy U KOMITBIOTEPHBIX UTP. - MockBa: Dkcmo, 2018.
HNHuTepHeT-pecypcsl
1. Kponucrep /. Blenéer Ba3zto3. YuebHoe mocooue. /Ilep. ¢ anrmn.: FO. A3oBues,
FO. KopOyT: [DnexTponnslii pecypc]. - Mocksa:, 2011. [IKb:
http://b3d.mezon.ru/index.php/Blender Basics 3-rd_edition. (Jlara oopamenus: 19.06.2020).

2. VYpoxku no Blenéer: [Dnextpounnsiii pecypc]//caiit Blenéer 3b. LIKb:
https://blender3d.com.ua/.([lata oopamenus: 19.06.2020).
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