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HOACHUTEJIBHAA 3AIIMCKA

Pabouasa nmporpamma ¢akynbratuBHOro Kypca «KommbrorepHas rpaduxay s
10-11 knaccoB cocTtaBieHa Ha ocHOBaHMM [IpumepHOl pabouell MporpaMmsbl IO
yu4eOHOMY npeamety «KomnblotepHas rpaguka». 10-11 kimacesl / cocr.
JIsicenko C. b., Cemenona O.U., Ky3uenosa U. B., Tiokansko C. B., ['myxoBa M.B.
— 6-¢ u3a. nepepad., nonosH. — ['OY JI1O «IOHPUIAIIO». — lonenk: McTokwu,
2021. — 28 c.

Paboyas nporpamma COCTOMUT U3:

. NOACHUTENbLHOW 3anucKW, rae onpefeneHbl uenu un 3apgaynm Kypca
«KomnbloTepHas rpacduka;

. nnaHMpyemMmblXx  pe3ynbTaToB  OCBOEHWA  Kypca

«KomnbloTepHas rpaduka;

. TpeboBaHUIN K YPOBHIO MOArOTOBKN 00Yy4atoLMXCS;

. pekoMeHaauun no npenoaaBaHuIo Kypcea;

. coaepxaHusa yyebHoro matepuana n TpeboBaHuI K YPOBHIO 3HAHWUIA
oby4aroLwmxcs;

. nepeyHs y4ebHO-MeToaAnYeCcKoro obecneyeHus.

HopmaTnBHOE o6ecneyeHne nlyyeHus pakynbtaTMBHOro Kypca «KomnbrotepHas
rpacuka»

Pabouas nporpamma no cakynbTaTuBHOMY Kypcy «KomnbioTepHass rpadmka»
HanpaBneHa Ha peanus3auuio TpeboBaHuMM npegmMeTHon obnactm «MaTtemaTuka wu
UHopmaTrka» 1 TpeboBaHUN K 06Leobpa3oBaTeNbHOM NOArOTOBKE OOy4vatolmxcsa no
npeameTty «KomnbloTepHas rpaguka.

Pabouyas nporpamma no y4yebHomy Kypcy «KomnbioTepHas rpadumka» cpegHero
obLiero o6pa3oBaHMa cocTaBneHa Ha OCHOBaHMWMK:

o ®depepanbHbin 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHun B Poccuickom
depepaymnmny;

e depepanbHbli 3aKoH OT 24 ceHTabpa 2022 r. Ne371-P3 «O BHECEHUU U3MEHEHUIN B
®depepanbHbini 3akoH «O6 o6pasoBaHum B Poccuiickon ®epepauum» u  CT.1
®depepanbHoro 3akoHa «O6 obs3aTenbHbIX TpeboBaHMsIx B Poccuinckon epepaunny;

e [lpukas MuHuctepctBa npocselleHnss Poccuinckon ®epepaumm ot 31.05.2021 Ne 287
«O6 yTBepxaeHun cenepanbHOro rocyaapCTBEHHOro obpa3oBaTenbHOro crtaHgapTa
cpeaHero obuiero obpasoBaHunay;

e [lpukas ot 18.05.2023 Ne 370 «O6 ytBepxaeHun depepanbHon obpas3oBaTeribHON
nporpamMmmbl cpegHero o6uero obpa3oBaHnNay;

e [lpuka3 MuHuctepcTtBa npocselleHnsa Poccumnckon Pepepauumn ot 21.09.2022 Ne 858
«O6 yTBEpXAEHUN befepanbHOro nepeyHs y4ebHNKOB, A0MYLLEHHbBIX K MCMONIb30BaHUI0
npyu peanu3aumm UMEKLNX TFOCYAapCTBEHHYK aKKpeauTauuio obpa3oBaTesfbHbIX
nporpaMmm Ha4vanbHOro obLiero, 0CHoOBHOro obuiero, cpegHero obuiero obpa3oBaHus
opraHuMsauuMsiMm,  ocywecTBnawwumMm  obpasoBaTenbHYyld  OEATENbHOCTb, U
YCTaHOBNEHNSI MPEAErNibHOr0 CpoKa WCMOMb30BaHMA MWCKIIOYEHHbIX YY4eOHMKOB» (C
N3MEHEHNAMU, YTBEPXAEHHbIMU Npukasom ot 21.07.2023 N2 556);

e OcHoBHas ob6pas3oBaTenbHasd nporpaMmma cpegHero obuwero obpasoBaHus [BOY
«Wkona Ne 18 r. .O.Tope3»

Pabouasa nporpamma chakynbTtaTuBHOro Kypca «KomnbtotepHasa rpacdmka» gna 10- 11
KIacCoB OpMEHTMpPOBAHa Ha WCMNOfb30BaHME 3aBepLUEeHHOW MPeaAMETHON JIMHUK
y4ebOHNKOB:



1. KomnbloTepHasa rpacgmka 10 knacc: yuebHoe nocobue / coct. JlbiceHko C.B.,
CemeHoBa O.U., buryH E.C., Xuranosa U. A., KyaHeuosa W.B., JlykeaHumnkosa O.A,,
Poibanko T.B., NnotHmnkoea C.B., TwokaHbko C.B. - 2-e uspganune, popabotaHHoe. —
HoHeuk: MTOY OMNMO «OoHeuknn PUOMO», 2019.

2. KomnbloTepHasa rpadmka 11 knacc: yuebHoe nocobue / coct. JlbiceHko C.B.,
CemeHoBa O.U., buryH E.C., Xuranosa W. A., KyaHeuosa WN.B., JlykbaHumnkosa O.A,,
Poibanko T.B., NnotHmnkoea C.B., TwokaHbko C.B. - 2-e uspganune, popabortaHHoe. —
OoHeuk: MTOY OMNO «OoHeuknn PAOMO», 2019.

B nporpamme npeanoxeH aBTOPCKMI NOAXOA, B 4aCTu CTPYKTYPUpPOBaHMA y4ebHoro
mMaTepuana, ornpegeneHuss nocnefoBaTesibHOCTU ero U3yyvyeHus, nyten (popmMmpoBaHuUs
CACTEMbl 3HAHWN, YMEHMW W CcnocoboB [EeATENbHOCTU, pPa3BUTUSA, BOCMUTAHUS W
coumanu3sauumn oby4yatomxcs.

O6wasn xapakTepucTuka y4eb6Horo Kypca «KomnbrotepHas rpacgpukar

O6nactb uMHOpMaATUKM, 3aHUMaKOLWIAACA  MeToA4aMM  CO3[aHUA U
penakTMpoBaHUsi  U300paXXeHMW C  NOMOWbLK  KOMMbIOTEPOB, Ha3biBarloT
KOMMbIOTEPHOMN rpacpuKomn.

B HacTosLwee Bpema nepcoHanbHble KOMMNbIOTEPbI 06n1afaoT A0CTAaTOYHO BbICOKOM
NPON3BOAMTENBHOCTBLIO, YTO MO3BOSIAET WUCMNONb30BaTb UX B KayecTBe 3P(PeKTUBHOro
WHCTPYMEHTa ANA BbIMOMHEHMA LIENoro paga 3agad B pa3HblX 06M1acTsiX HAYKN U TEXHUKM
NPAMO MM KOCBEHHO CBA3aHHbIX C rpaduyecknmm pabotamun. Cpeanm KOTOpbIX MOXHO
BblAenuTb: un300pa3utenbHoOe WCKYCCTBO, MOJfIHOUBETHast nonurpadwusa, cdepa
WHXWHWUPWHIa, AN3allH UHTEPHET CTPaHuL, U T.A4.

YUT06bl BLINOSHATL COXHbIE rpadudeckmne paboTbl B TOM UK MHON 0611acTn, COBCEM
He obna3aTenbHo o6napgaTb TanaHToMm B obnactm KM306pas3uTenbHOro  UCKYCCTBa.
Heobxogum nepcoHanbHbI KOMMbIOTEP, HAabop nepudepuiiHbIX YCTPOUCTB (MNOTTEPDI,
KOHTEKCTHblEe CKaHepbl, TpeXMepHble CKaHepbl, TpexMepHble MNpUHTepbl W T.4.), WU
crneumanu3npoBaHHOe MNporpaMmMHoe obecnevyeHne, KOTOpPoe U paccmaTpuBaeTca B
pamMKax faHHOro Kypca.

Ha cerogHAWHWA OeHb KOMMbIOTEPHas rpaduka MUCnonb3yeTcsa NpakTU4ecku BO
BCeX 06MacTaAX Hayku M TEXHUKW, YTO [OKa3blBAaeT ee aKTyanbHOCTb. KpaiHe GonbLuon
NonynApHOCTbIO KOMMbIOTEPHAA rpaduka nonb3yeTcsa y 06yyatoWmxcsa CTapLUmMX Kaccos.
YMeHune paboTtaTb C pa3nuyHbiMu rpapryeckuMmn pefakTopamMmm ABsSeTCA BaXHON YacTbio
NH(OPMAaLIMOHHON KOMNETEHTHOCTU O0byyatoLLerocs.

OxBaTuTb BCIO NMpeaMeTHYK 06nacTb KOMMbIOTEPHOM rpacmky B pamkax OLHOro
Kypca HEBO3MOXHO, MO3TOMY M3y4eHMe CBEAEHO K PacCMOTPEHMIO BONPOCOB paboThbl C
penakTopamMn BEKTOPHOW, pacTPOBOMN U TPEXMEPHOM rpacunKm, NpmM STOM OCHOBHOW aKLLEHT
cAenaH Ha TEXHOSOMNI0 CO3AaHnNsa U pefaKTUpOBaHUA UNIOCTPaLUN.

MpeameT «KomnbloTepHasa rpacpmuka» cnocobCcTByeT pas3BUTUIO NO3HABATENbHbIX
WHTEPECOB M TBOPYECKOrO MbILWMEHMA O0y4YaloWmXCs; NOBbILAET MHTEPEC K NpeaMeTy,
NMeeT NPaKTUYECKYH HaNpaBeHHOCTb, T.K. NONyYeHne oby4vaLwmmMmcsa 3HaHuin B obnactu
WH(POPMALIMOHHbLIX TEXHONMOrMM U MNPaKTUYEeCKUX HaBblkOB paboTbl € rpaduyeckomn
WHopMaumen ABNAETCA COCTaBHbIM 3fieMeHTOM obuienn MHOPMaLMOHHON KyNbTypbl
COBPEMEHHOIO YenoBekKa, CryXuT OCHOBOW 415 AalbHenwero pocta NnpodeCccnoHanbHoro
MacTepcTBa.

Peanuzauns [lNpumepHon paboyen nporpammbl MO3BOMSET 3aNOXUTb OCHOBbI
paboTbl ¢ rpaduyeckon MHdopmaumen, bnarogaps Kotopon B byaywem obyyarowmecs
CMOryT CaMOCTOSITESNIbHO OCBamBaTb HOBbIE CIOXHbIE rpadhnyeckme nporpaMmmel.

Llenun oby4yeHus

LUenbo paboyenn nporpammbl (akynbTaTUBHOMO Kypca «KomnbloTepHas
rpadmka» sensetTca GopMmupoBaHmne y 0by4aroLwmxca 3HaHUIN U YMEHWIA, He0OXoAUMbIX ANs
adekTnBHON 06pabOTKM MHOpMaunK, NpeacTtaBneHHOM B rpaduyveckon copme, a
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Takke AN UCNONb30BaHWS  KOMMbIOTEPHbIX  U300paxeHnin B  yyebHOM U
npodeccruoHanbHOM AeATEeNbHOCTH.

Lenb pabo4yen nporpammbl [OCTUraeTcss 4yepe3 u3yvyeHuve obyyarowmmnca
Heobxoanmoro obbema TeOopeTMYEeCKOro MmaTtepuana MW npakTUYeckoe OBfageHune
COBpPEMEHHbIMU FpadPUYECKU-MHPOPMALMOHHLIMU  TEXHONOTUSIMU U KOMMbIOTEPHBLIMMA
cpeacTBamMu U cpefamn co3faHus, o6paboTkm 1 BM3yanu3aunmpacTpoBbIX, BEKTOPHbIX U
TPEXMEPHbIX n306paxeHnin. BmecTe ¢ TeMm BaxHO Hay4YnTbCO34aBaTh HOBblE N306paxeHuns
W pepakTupoBaTb WMelolMecs, npeobpa3oBbiBaTb GopMaTbl  KOMMbIOTEPHbIX
n3obpaxeHnn wn ux LUBETOBble MoOAeNW, WUMMNOPTMPOBATbL AOJIXKHbIM 06pa3om
noaroToBsfieHHble rpacmyeckne nzobpaxeHns B oPUCHbIE AOKYMEHTbI,B BEO-CTpaHuULbl, B
9N1EKTPOHHbIE M Nonurpadryeckne n3gaHns, B peknamy, paspabdbaTbiBaTb KOMMbIOTEPHYIO
aHMMauunio.

MecTo Kypca B y4eOHOM nnaHe

PaKynbTaTMBHbLIN KypC «KoMnbloTepHas rpadmuka» paccymtaH Ha usyveHune B 10-11
Knaccax TexHonormyeckoro npocguns B obAzaTenbHOn 4yactu (ayamtopHble y4debHble
3aHATMA), @ TaKXe B paMKax AOMOSTHUTENbHOro y4ebHoro npegmeTa unm B Ka4ecTBe Kypca
no BblGopy.

PaccmatpusaeTtca

e OCHOBHOW BapuaHT paccuuTaH Ha 70 y4ebHbIx 4acoB (35 yacoB + 35 YyacoB);

Ncnonb3oBaHne paHHOM paboyein nporpamMmbl TakxXe BO3MOXHO Mpu YCroBUM
BblAENEeHNs1 YacoB Ha U3y4veHne y4ebHOro npeameTa 3a c4YeT YacoB YacTu, opMUpyemMon
y4yacTHMKammn obpazoBaTerbHbIX OTHOLEHM Tonbko B 10 knacce nnutonbko B 11 knacce.



l. MIAHUPYEMBbBIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O kypca «KOMMNbOTEPHAA TPA®UKA»

JInyHOCTHbLIE pe3ynbTaTbl

FOTOBHOCTb W CMOCOGHOCTb K CaMOCTOATENbHOMY OOY4YEeHMI0 Ha OCHOBe Yy4ebHOo-
rno3HaBaTeNbHOW MOTMBALUMM, B TOM YUCNE TFOTOBHOCTM K BbIGOpYy HanpaBneHus
npodunbHOro Am3anHepckoro ob6pa3oBaHUsi C YYETOM YCTOMYMBBLIX MO3HABATENbHbIX
NHTEPECOB.

MeTan peaAMeTHblIe pe3ynbTaThbl

PerynatuBHble yHUBepcarbHble y4eOHble AeNCTBUA: onpeaenaTb JEUCTBUA B
COOTBETCTBUM C y4ebHON M no3HaBaTeNbHOM 3agadqen, NnaHMpoBaTb CBOM AEWNCTBUS B
COOTBETCTBUM C MOCTaBSIEHHOMW 3ajayen W YCNOBUAMU €€ peLleHus, OCYLLECTBAATb
MoLlaroBbIN KOHTPOSIb  CBOEW  MNO3HaBaTeNbHOW  OEATENbHOCTU,  OnpeaensTb
noTeHUMnanbHble 3aTpyaHEHUS NPU pELLEeHUN NPaKTUYeCKon 3a4a4um U HaxoanTb CpeacTBa
019 X YCTpaHeHUs, 0CO3HaBaTb KA4eCTBO M YPOBEHb YCBOEHUS MaTepuana.

No3HaBaTenbHbIe YHUBeEpcarnbHble y4eOHble AeUCTBUSA: CTPOUTb paccyXaeHue
OT 00WMX 3aKOHOMEPHOCTEN K YACTHbIM SIBIIEHUAM W OT YACTHbIX SBMIEHUA K OOLIUM
3aKOHOMEPHOCTAM, CTPOUTb pacCyXAeHWe Ha OCHOBE CPaBHEHUSA NMPeaMETOB U ABEHUMN,
BblAEnss npu 3ToM obLiue npusHaku.

KoMMmyHuKaTUBHbIE YHUBepcanbHble Yy4eOHble AenucTBuA: dopmupoBaTb WU
pa3BrBaTb KOMMYHUKATUBHYH KOMMNETEHTHOCTb B NpoLLecce TBOPYECKON AEeATENbHOCTM.

MpenmeTHble pe3ynbTaTthbl

dakynbTaTuBHbIN Kypc «KomnbloTepHaa rpaduka» cnocobcTByeT AOCTUXEHUIO
obyvarowmmnca npeaMeTHbIX pe3ynbTaTtoB yyebHoro npegmeta «MHdopmaTtuka n UKT».
Obyuvatowmnca nonyyuT yrnybneHHble 3HaHMA O crnocobax o06paboTkM pacTpoBbIX,
BEKTOPHbIX U 3D-n3obpaxeHnii n nporpammax, npeaHasHauyeHHbIX A1 KOMMNbIOTEPHOM
06paboTkn n3obpaxeHuni.



TPEBOBAHUA K YPOBHIO MOAINOTOBKU OBYYAIOLLUXCA

K TeopeTn4eCKMM 3HaAHUAM, KOTOpPbIe AOOJIXHbI npqupecm OGY‘-IGI-OLI.WIGCFI,
OTHOCATCA:

Ha3Ha4yeHne, BO3MOXHOCTU, CPeacTBa, TEXHONOrNN N chepbl NPUMEHEHNS
KOMMNbIOTEPHOM rpaduKu;

NPUHLMMNBI NTOCTPOEHNA PacTPOBbIX U BEKTOPHbIX rpachnyecknx n3aobpaxeHui;
OCHOBHbIE NapaMeTpbl KOMMNbIOTEPHbIX N3006paxXeHWi;

NPUHLMNbI OpraHn3aumn 1 TUMbl LLIBETOBbLIX MOAENen;

NoHATUE 0 dhopmaTax rpaduyecknx amnnoB, UX OCHOBHbIE XapaKTEPUCTUKN U
npeobpa3oBaHue;

MeToAbl 06paboTkn n306paxeHnini B pacTpPoBbIX U BEKTOPHbIX rpadonyecknx
pefakTopax;

npuMeHeHne un3obpaxeHnn B OMUCHBbIX U TUMNEPTEKCTOBbLIX [AOKYMEHTaX,
nonurpaguyeckmx n3gaHnax u MynbTUMeANNHbIX NPOAYKTaXx;

NPUHLMMNbI KOMNBIOTEPHOW aHUMaLNW;

OCHOBHbI€E MPUHLUUMNbLI MOAENMPOBaHUA AeTanen Ha NNoCKOCTU;

OCHOBHbI€E MPUHLUMNbI NOCTPOEHNSA TPEXMEPHBIX MOoAeNen aetanen;

NPUHLMNbI CO30aHUS YePTEXEN;

npuHumnbl 3D-MmoaenmpoBaHms n 3D-aHnmMaumn.

K yMeHMsIM 4 HaBbikaMm, KOTOpbleé AOMMKHbI ObiTb C(POPMUPOBaAHbLI Y
obyyvarowmxcs B pe3ynbTaTe OCBOEHUS COAepPXKaHUS Kypca, OTHOCATCS:

CKaHupoBaHMe rpadumyeckux usobpaxeHun c TBepAbIX HocuTenem u ux
BEKTOpM3auua (TpaccnpoBka);

KOHCTpynpoBaHue n peanusaums rpadguyeckmx anropuTMoB
WNHCTPYMEHTasNbHbIMU CpeacTBamMu rpaomyecknx pegakTopos;

co3JaHMe pacTpoBbIX W  BEKTOPHbIX U300paxeHun u3  rpaduyeckmx
NPUMMUTUBOB;

peAaKTMpoBaHNe pacTpoBbIX N306paxeHunii;

o6paboTka undposbix doTorpadui;

dopmMaTMpoBaHMe BEKTOPHbIX PUCYHKOB, HacCTpoMkKa WX napameTpoB W
pacTepusauus;

ncnonb3oBaHue cpep rpacdunydecknx pegaktopon Inkscape n GIMP;
npeobpazoBaHne dopmaToB rpadumyecknx dannos n obmeH naobpaxeHnamu
MeXay npunoXeHUAaMu;

cO3AaHu1e NpPOCTbIX aHUMUPOBAHHbIX N306paxeHuni;

co3faHne moaernen getanemn Ha NnocKoCTHU;

NOCTPOEHNE TPEXMEPHbIX MOAENeN netanen;

co3[aHune YyepTexewn;

co3paHune 3D-mopenen n 3D-aHnmaumn.



im. PEKOMEHAAUWU NO NPEMNOOABAHUIO
YYEBHOIO NPEAMETA «KOMIMbOTEPHAA TPA®PUKA»

MpeamMeT MMeeT BblpaXeHHYK MPaKTUYECKYK HanpaBfeHHOCTb, A0NA BPEMEHW,
OTBEAEHHOro Ha NpenofaBaHne TeopeTU4ecKoro MmaTepuana, He AomxHa npesbiwatb 30%.

lMporpammon npenycMoTpeHbl obA3aTenbHble AN MNPOBEAEeHMA W OLEHMBaHWUA
npakTuyeckne paboTbl:

10 knacc - 10 npakTM4yeckux pabor;

11 knacc - 9 npakTM4yeckux pabor.

Kpome ob64a3aTenbHbiXx MpakTndeckmx paboT, Kaxabli YpoK npegmeTa
«KomnbloTepHaa rpaduka» [OMXEeH coaepXaTb YYebHyl NpakTUYecKyt 4acTb.
CobcTBEeHHO, Bcsi paboTa oby4dalowmxca 3a KOMMbTepoM OyaeT 3akni4yaTtbCsa B
(bpOHTANbHO-UHAMBUAYANbHOM BbINOIHEHWM YNPaXHEHWA U 3agad Mo CO3[4aHMK UNn
obpaboTke rpacmyecknx nsobpaxeHmin. N3 npaktnyeckmx paboTt, UMeLWwmx oaNHaAKOBbIN
HOMep, Hanpumep, 4, 4%, 4** 4*** ob6s3aTenbHON ANA BbIMNOMHEHUS U OLEHUBaHUSA
ABnAeTcA ogHa paboTa no BbIOOPY yuumTens UM KOMIMIIEKCHAA UTOroBasa npakrtuyeckas
paboTa, BKIlOYaloLWass 3NeMeHTbl 3TUMX Heckonbkux paboTt. B nwbom cnydae,
pekoMeHayeTCH BbINOSIHUTbL BCE NpakTMyeckne paboTbl Kak TPEHUPOBOYHbLIE YNPaXHEHMS.

Cnepyetr Takxe o00paTuTb BHMMaHWe Ha TO, 4YTO He BCe [AeTU UuMeloT
Xy[0XECTBEHHOE flapOBaHNe 1 ero pa3BuTue ABNAETCA NWb KOCBEHHOM 3afa4en AaHHOro
Kypca.

3apauen yuye6Horo npeameta «KomnbloTepHas rpacgpmka» siBNnseTca He
pacKpbiTUe Xy[o0XeCTBEeHHbIX TanaHTOB obGy4alwmxcs, a (popMMpoBaHMe HaBbIKOB
M HaKonjsieHue 3HaHMMW NO pPacTpPoOBOWN, BEKTOPHOU W TPEXMEepPHOU rpacuke u
3HAaKOMCTBO C JIMHEMKOM PeKOMEHAOBAHHbIX MPOrpamMMHbIX NMPOAYKTOB. [lo3aTomy
ynpaxHeHMsa Mo CO34aHUK PUCYHKOB AONXHbl ObITb NogobpaHbl Tak, 4Tobbl MX MOMMM
BbINOSIHUTL 06YyYaKLLMECH, KOTOPbIE HE UMEIOT CMOCOBHOCTEN K PUCOBaHMUIO. YNOP AONXEH
AenaTtbca Ha obyyeHne TeXHUYECKUM npuemam n obbacHeHun ocobeHHocTen paboTbl B
nporpamMmMHoNn cpege.

CopepxaHue Bcex npakTuieckmx paboTt AomkHoO 6biTb NogobpaHo Takum obpasom,
4yTOObl MX MPOAONXUTENLHOCTL HE MpeBbiana TpeboBaHWM AENCTBYIOLMNX CaHUTaAPHO-
TMMIMEHNYECKNX HOPM.

Cuctema 3HaHUW, YMEHMM W HaBbIKOB, KOTOpble [AOJKEeH npuobpectu
obGy4yarowmncs, ycnewHo oOGy4yaBlUIMWCA MO nporpamme, siBnsietcsa 6a3oBon, U
noaToMy BcCe TeMbl Kypca AOJKHbl npenogaBaTbCcs B o0b6leobpa3oBaTenibHbIX
opraHusauusix, M3y4arwux npegmMeT No AaHHOW Nporpamme.

TeopeTuyeckun matepuan LenecoobpasHo BbiknaabiBaTe HEOGONbLUMMN MOPLMAMM,
B Hayane 3aHATUsS, OPUEHTUPOBOYHO, B TeueHne 10-15 MUHYT, NOCKONbKY NpeAcTaBneHHbIe
TEOpeTNYECKME CBEOEHUSsl, €CNM OHU Cpa3y He 3aKpenseHbl NpakTU4eckon paboTon,
YCBOMWTb AOBOJSIbHO TPYZAHO.

Yuntenbs MOXET CaMOCTOATENbHO noabupatb cpeactBa nNpeacTaBfeHus
TEOPETMYECKOro MaTtepuana (npe3eHtauusi, oTobpaxaeTcss Ha 3KpaHe C MOMOLLbIO
MYNbTUMELUNHOIO NPOEKTOPa; NPE3eHTaLNs, BOCPON3BOAMTCA Ha 3KpaHaxX KOMMNbOTEPOB
obyyalowmxcs, coBMecTHasi pabota oby4arlowmxcsa n yunTena Hag AOKYMEHTOM B cpeae
NoKasibHOW ceTu U T.4.) n onpenenatb opMy NpoBefeHNs npakTnyeckmx pabot (pabota
C 9NIEMEHTaMM uccnefoBaHuim, CoBMecTHasa paboTa B VIHTepHeTe, nabopaTopHble

paboTbl, TPEHMPOBOYHbIE YMPAXHEHUS, BbIMOSIHEHNE YYEOHbIX MPOEKTOB, NMPAKTUKYMbI).
MeToanka npoBeAeHNa Kaxaoro ypoka onpenensaercsa yuyntenem.

Ob6s3aTtenbHbLIMU YCNOBUAMM OOy4YeHUA NO MporpamMme SAABMSAETCA Hanuyue
KOMNbLIOTEPHOr0 Kfacca M YCTaAHOBJIEHHOro nporpamMMHOro obecneyeHus
(oprMeHTUPOBOYHbLIN NepevYeHb NporpaMmm npusBeaeH HUxe). KomnbroTepHas TexXHUKa



AOJXHA UCMNONb30BaTbCA Ha KaXA0M YpOKe.

Mpun wun3yvyeHnn npeameta «KomnbloTepHas rpaduka» Kaxabli YpoOK
NpoOBOAUTCH C UCNOSIb3OBaHMEM KOMMNbLIOTEPOB U AOMKEH ObITb o6ecneyeH gocTyn
Kaxxaoro obyvarowerocsi K otaenbHOMY KOMMbIOTEPY, MO3TOMY Ha KaXAoM ypoke
Knaccbl AensaTcA Ha rpynnbl TaK, YToObl KaxAabli obyvarowmnca Obin obecneyeH
MHAMBMAYaNbHbIM pPabo4yuMmM MecTOM 3a KOMMbLITEPOM, HO He MeHee 4yeMm 8
obGy4arowmxcsa B rpynne.

XenaTtenbHbiM YCNoBMEM SABMSETCS HanuuMe B LUKOME CKOPOCTHOrO KaHana
nogknioyveHma Kk MHtepHety (ot 1 M6/c). Ecnu Takoro KaHana He CyllecTBYeT, HYXHO
opraHu3oBaTb paboTy C UMUTAUMOHHbLIM NPOrpaMMHbIM obecrneyeHnem.

TeopeTnyeckun martepuan Kypca wmeeT poctaTtodyHo 6onbwon obbem.
Boigensemoro yyebHbiM nnaHOM BpeMeHM AOf19 ero OCBOEHWS He [A0CTaTOYHO, ecnu
yuntenb 6yaeTr nbiTaTbCA NoapobHO u3naraTtb BCe TeMbl BO BpemMda ypokoB. [ns
paspeLleHns  3Toro npoTnBopeyuns HeobXxoAMMO  aKTUBHO ncnonb3oBaTb
camocTosiTeNnbHylo paboty obyyatowmxca. 1o MHOrMM Temam y4duTento A0CTaTOYHO
NpOBECTU KpaTkoe YCTaHOBOYHOE 3aHATUe, Nocne Yero, B KayecTBe AOMaLLHEero 3agaHus
npenioXxmnte 0byYarLWMMCA CaMOCTOATENbHO MNOAPOOGHO M3Y4YMTb COOTBETCTBYHOLLUIA
MaTtepuan n3 ydebHuka. [na KOHTpons crnegyeT MCnosib3oBaTb BOMPOCHI M 3afaHus,
pacnosioXeHHble B KOHLUE Kaxpgoro naparpadga. OTBeTbl Ha KOHTPOSibHblE BOMPOCHI U
BbIMOSIHEHME 3aJaHUN U yNpaxHeHun uenecoobpasHo odopMAATb NUCbMeEHHO. [pu
HaNMunK y LWKOJSIbHMKA BO3MOXHOCTN paboTaTb Ha AOMAaLIHEM KOMMbIOTEPE, EMY MOXHO
pekoMeHO0BaTb UCMONb30BaTb KOMMNbIOTEP 415 BbIMOSHEHMA AOMALUHEro 3agaHus.

Mpu BbINONHEHMN NPaAKTUYECKUX 3aAaHUW pacrnpegeneHne 3afaHunm Mexay
obyyalLwmMmMnca A0MXHO HOCUTb MHAMBUAYanbHbIN xapakTtep. XenatenbHo, 4Tobbl onA
Kaxgoro obyuvatwulerocs Ha MK B LUKONBHOM KOMMbIOTEPHOM Kracce, cyliecTBoBana
nHAMBMAYanbHaA nanka, B KOTOpon cobupatoTcs BCe BbINOSIHEHHbIE UM 3a[aHUA U, TaKUM
obpa3om, popmupyeTtcsa ero paboumit apxme (noptdonuo ero pabor).

MeTtoauka obyyeHus npegmeta «KomnbtoTepHasa rpaduka» B 10-11 knaccax, no
CpaBHEHUI0 C MeToANKON 06y4eHns B OCHOBHOM LLIKOSE, AoMXHa ObiTb B 60NbLUEn CTeNeHN
OPWEHTMPOBaHa Ha WHAMBMAYaNbHbIM NoAxod. YuuTen cnenyeTr CTPEMUTBCA K TOMY,
4YTOObI KaxAapIi 0b6yyaloLMNCA NONYy4YMn HanbonbLNn pe3ynbTaT OT 00y4eHnsi B Mepy CBOUX
BO3MOXHOCTEM M uHTepecoB. C 3TOM Uenbl crnegyetT  MCNonb3oBaTb pe3eps
camMocTosTeNbHON paboTbl 0OyyaloWMXCA BO BHEYPOUHOE BPEMS, a Takxe (Mpu Hannyuu
TakKon BO3MOXHOCTH), pe3epB AOMAaLLHErO KOMMbIOTEpa.

OCHOBHbIMM pPaboyYMN WHCTPYMEHTasIbHbIMU MPOrpaMMHbIMU  CpeacTBaMu npu
n3y4yeHum Kypca B 10 Knacce ectb MoLLHbIE rpadundeckne pepaktopbl Inkscape n GIMP.
Inkscape — cBo60QHO pacnpoCTpaHsiEMbIi BEKTOPHbIN rpacdrnyecknin pegaktop, yoobeH
ANS CO3[4aHMA KaK Xy[OXECTBEHHbIX, TaK M TEXHUYECKUX WnmncTpauun. Agpec ons
CKauunBaHus: https://inkscape.org/ru/download/. GIMP  aBndetca  cBobogHO
pacnpocTpaHaeMbliM pacTpoBbIM rpacmyeckum peaakTopoM. Appec Ana CKauMBaHUS:
http://gimp.ru/download/gimp/. Tllocne wn3yyeHnsa STUX MNpPOrpaMMHbIX CpPeacTB
obyvatowmecss 6yaoyt rotoebl pabotatb C NOOGLIMU NponpueTapHbIMU rpadrUyecKnMm
penaktopamn, Takummn kak Adobe Photoshop n CorelDRAW, nockonbkKy BbiOpaHHble
rpachmyeckme peaakTopbl ABNAIOTCA UX NOSIHOLLEHHBIMUW aHanoramu.

Mpu n3y4veHumn nepsom TeMbl Kypca « OCHOBHbIE MOHATUS N CPpeaCcTBa KOMMbIOTEPHON
rpacmkm» UCNonb3yrTCA NPOrpamMMHbIE CPEACTBA, N3yYaeMble Ha ypoKax

npeameta «MHdopmaTtuka n MKT» B ocHoBHOW LiKkone (rpadumyeckne pegaktopbl Paint n
Paint.NET), n xoTsa 6bl oanH rpacuyeckun 6pay3sep. Aopec ans ckaumBaHus rpadnyeckoro
penakTtopa Paint.NET: https://www.getpaint.net/download.html.

Mpn wu3yyeHnn Tembl «Co3maHMe aHMMUPOBAHHBLIX MW3006paxXeHUun» MOXHO
ncnonb3oBaTh MOy NporpamMmmy, cneuuanbHO NpeaHa3HauYeHHy Ans 3TOM uenw, unm


http://gimp.ru/download/gimp/
http://www.getpaint.net/download.html

NCMosib30BaTh YXe U3YYEHHbIN K 3TOMY BpeMeHu rpaduyeckun pegaktop GIMP.

Mpu n3yveHun 2D n 3D-mopenupoBaHusa u 3D-aHnmauuun B 11 knacce BbiGpaHbl
Takxe cBOOOAHO pacnpocTpaHsemble nporpammHble cpeactsa. KOMIMAC-3D - CAIP,
npegHa3HayeHHasa 1A CO3[aHUA TPEXMEPHbLIX accouMaTMBHBIX MoAenen oTAerbHbIX
petanen un cbopoyHbix eguHul,. Ckayatb obnerdyeHHyto sepcnio KOMIMAC-3D LT MOXHO ¢
odmuymnanbHoro canta nporpammbl:  http://kompas.ru/kompas-3d-lt. Blender -
cBOOOAHbIA, NPOdECCUOHanNbHbIN NakeT AN CO3[4aHMA TPEXMEPHON KOMMbIOTEPHOM
rpacukuy, BKMoYawowmun B cebs cpeAcTBa MOAENUPOBaHUA, aHMMauuW, peHOepuHra,
noctobpaboTkm n MOHTaxa BUAEO CO 3BYKOM, a Takxe Af1 CO34aHNs UHTEPaKTUBHbIX Urp.
CkauaTtb nocrnegHioto Bepcuto Blender moxHo ¢ odumumanbHoro caunta: http://blender.org.

Takon BbIGOp nNO3BONSET O3HAKOMUTb Ob6y4valLWMUXCAs C  COBPEMEHHbIMU
npodeccrnoHarnbHbIMU CPEACTBAMU U TEXHOOTMAMMU KOMIMbIOTEPHOMW rpaduku.

Iv. PACNPEOENEHUE YYEBHbLIXYACOB HA U3YYEHUE TEM

NMPOIrPAMMBI
10 KNACC
OcHoBHOM
Ne Tema BapuaHT
1. |OCHOBHblE NOHATUA W CpeAcTBa KOMIMbIOTEPHOMU 6
rpacoukm
2. |BekTopHas rpaduka 10
3. |PactpoBas rpacuka 10
4. |KoHBepTauuss ©“ ob6MeH un3006paxeHusMu Mexay 3
pas3nuyHbiMM  nporpammamun.  Pactepusauua  wu
BEKTOpM3aumsa n3obpaxeHni
5. |Co3aaHne aHMMUpPOBaHHbIX N306paXxeHnin 4
6. |Pe3sepBuyaca 2
Bcero: 35
11 KIACC
Ne Tema OcHoBHOM
BapuaHT
1. |2D-rpacduka B KOMITAC-3D 7
2. |3D-mopenupoBaHue B KOMIMAC-3D 8
3. |Co3paHue yeptexen B KOMIAC-3D 6
4. |Mporpamma 3-mepHoro mopenupoBaHusa Blender. 6
BazoBble 06BEKThl U MoaNrKaTophI
5. |[XyooxecTBeHHOEe MOAenMpoBaHMe W aHuMauus B 6
nporpamme Blender
6. |Pe3sepBuyaca 2
Bcero: 35



http://kompas.ru/kompas-3d-lt
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v. TEMATUYECKOE MNMTIAHUPOBAHUE U TPEBOBAHUA KYYEBHBIM JOCTUXEHUAM

10 knacc (35 yacoB)

(33 yaca + 2 yaca pe3sepBHOro y4eb6Horo BpemMeHu; 1 4yac B HeAeno)

CodepxaHue y4ebHo20 Mamepuara

YuebHbie docmuxkeHus obydarowjuxcs

TEMA 1. OCHOBHbIe NMOHATUA U CpeacTBa KOMMNbIHOTEPHOMU
rpacmkm (6 4acoB)

MoHATHME BEKTOPHOW W pacTpoBOW rpaduKkn, UX CpaBHEHME.
MapameTpbl paCcTPOBbIX M BEKTOPHbIX N306paxeHnii.
LiBeToBble mogenn. OnucaHme LBETOBbIX OTTEHKOB Ha 3KpaHe
MOHMUTOPa W Ha npuHTepe (uBeToBble Mopgenu). LiBeToBas
Mogenb RGB. ®opmupoBaHue LLBETOBbIX OTTEHKOB Ha 3KpaHe
MoHuTopa. WHBepcHble uBeTa. LiBetoBas mopen CMYK.
dopmMunpoBaHue LBETOBbIX  OTTEHKOB  Mpu neyaTtu
n3obpaxeHun. B3anmmocBA3b uUBeTOBbIX Moaenen RGB wu
CMYK. KogupoBaHne LuBeTa B pasfiMyHbIX rpaduieckmnx
nporpammax. LiBetoBasa mogens HSB.

OcobeHHOCTM pefakTopoB BEKTOPHOWN 1 pacTpoBOM rpadunku.
O630p OCHOBHbIX  (QYHKUMOHANbHbLIX  BO3MOXHOCTEN U
ocobeHHocTen paboTbl B cpege Takux rpaduyeckmx
penakTopoB Kak MS Paint, Paint.Net, Adobe Photoshop,
GIMP, CorelDRAW, Adobe lllustrator, Inkscape.
Mcnonb3oBaHue rpacunyecknx 6pay3epoB
FastStone Image Viewer, IrfanView, XnView, FireGraphic.
MpocTenwme onepauum C uM300paxeHusMuM cpepcTteamu
rpachmyeckoro  6paysepa. [lpeobpasoBaHne dopmaTta
n3obpaxeHuin. MNakeTHble onepauun.

CkaHupoBaHne U1 neyatb uM306paxeHun. LiudpoBble
doToannaparbl.

lMpakmuyeckas paboma Ne1. LieToBble mogenu.
lMpakmuyeckas paboma Ne2. icnonb3oBaHune rpacdunyeckoro
6pay3epa

O6yuyarowuticsi 00/KeH 3Hamb:

* NOHATUNE BEKTOPHbLIX N

PacTPOBbIX M306paxeHunin, UX 0COBEHHOCTY;

« uBeTtoBble mogenn RGB, CMYK, HSB;
* OCHOBHblE MpPUHUMNbI CO3OaHUss M 00paboTKM BEKTOPHbIX W pPacTpOBbIX

n3obpaxeHui;

* pefaKkTopbl BEKTOPHOM 1 pacTpOBOW rpadpmku.

* OCHOBHble (DYHKLMOHaNbHble BO3MOXHOCTU rpaduyecknx pegakropos MS Paint,
Paint.Net, Adobe Photoshop, GIMP, CoreIDRAW, Adobe Illustrator, Inkscape;

* nonynspHble opmaTbl rpadnmyecknx pannos U UX XapakTepPUCTUKW;

dopmaTbl rpacmnyeckux ¢annos, co3gaBaeMbix B CpeAax pasnmyHbiX rpadhnyeckmnx

pefaKkTopoB, U TEX, KOTOPbIE PACMO3HATCA UMM.
O6yuyarowuticsi 0O/mKeH ymemsn:

e npocmaTpmBaTb 1306

paxeHus B ogHOM u3 rpaduyeckmx bpaysepoB (FastStone

Image Viewer, IrfanView, XnView, FireGraphic);
* BbINOJHATbL NpOCTeNIMe onepauun C OTAENbHbIMU M306paxeHnaMM U NakeTHble

onepauun (NOBOPOT,
bpay3epa;

n3MeHeHne pa3mepa, o6peska) cpeacTsaMu rpacmyeckoro

* U3MeHsiTb hopmaT n3obpaxeHns cpeacTBamu rpadunyeckoro 6paysepa;
 CKaHWpoBaTb U NeyaTaTb N306paxeHusi, UCNosnb3ys rpacuyeckuii Gpaysep.
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TEMA 2. BektopHas rpadumka (10 yacoB) O6yuyarowuticsi 00/KeH 3Hamb:
0630p cpepbl nporpaMmmbl Inkscape. CoxpaHeHue 1 OTKpbITUE | * Ha3HavyeHue u yHKUMM rpadmyeckoro pegaktopa Inkscape, cTpykTypy paboyero
n3obpaxeHun B Inkscape. OKHa Inkscape;
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NHCTpyMeHTbI pucoBaHus. PucoBaHune reomeTpudeckunx curyp.
MoHATuMe rpacduyeckoro obbekTa. Onepaunn ¢ o6beKTaMu.
3anueka 06beKTOB, yrpaBneHne 3anmBKamu.

Co3pfaHne pUCyHKOB U3 KPUBbLIX U NTIOMaHbIX.

Mopapok crenoBaHWs,  BblpaBHMBaHWE W TPYNNMpoOBKa
06BHEKTOB.

MNpumeHeHne K obbekTam 3(PEPEKTOB 0OBEMHOCTU WU
nepetekaHus.

[ob6aBneHne n opmatupoBaHue TekcTa. Micnonb3oBaHue
pacTpoBOro n3obpaxeHus.

lNpakmu4yeckasi paboma Ne3. Co3gaHune NpocTbiX PUCYHKOB.
lNMpakmuyeckas paboma Ne3* 3akpalumBaHne 06BHEKTOB.
lMpakmuyeckas paboma Neo4. /\cnonb3oBaHne  KpUBbIX WU
NOMaHbIX.

lNpakmu4eckasi paboma Ne5. YnopsgoyeHne u rpynnnupoBka
06BHEKTOB.

lMpakmuyeckas paboma Ne5*. [pumeHeHune
ahheKTOB.

lMpakmuyeckas paboma Ne5**, Pa6oTta c
rpacpmnyeckmx n3obpaxeHmax

rpacomyeckmnx

TEKCTOM B

Ha3Ha4yeHne KOMaHA, MEHI0, OCHOBHbIX NaHenen NHCTPYMEHTOB, NANUTPbI LBETOB;

MeTOAMKY (DOPMUPOBaAHNS N306paKEHUI N3 FrEOMETPUYECKMUX MPUMUTUBOB;

Ha3HayeHue 60NbLUMHCTBA MHCTPYMEHTOB PUCOBAHUS;

MOHATUE KOHTypa, METOAMKY YyrNpaBrieHns UBETOM M NpuMeHeHus apeKkToB K
ob6bekTam nsobpaxeHus;

MPUHUMMABLI  UCMONb30BaHUSA Pa3NMNYHbIX LBETOBbIX MoAenen B 3aBUCUMOCTM
NMOCTaBNEHHOW 3afayn.

O6yyarouwjulicsi O0JKEH yMemb:

COXpaHsTb, OTKpbIBaTb M CO3A4aBaTb HOBble M306paxeHus B cpeae Inkscape;

NCnosnb30BaTh MHCTPYMEHTHLI pucoBaHus MNepo, MNpamoyronsHuk, 3nnunnc, PucoeaTtb
3Be3[bl U MHOrOyronbHUKK, Pncoeatb cnvpanu;

co3paBatb OOBbEKTbl, COCTOSILUME U3  HECKOSIbKMX
reoMeTpu4ecknx uryp;

BblAENATb, KONMMPOBaTb N NEpeEMELLATb 0O BHEKTDI;

BpaLLaTb, OTpaxaTb U MaclwTabupoBaTb 06 EKTHI;

N3MeHsTb MacliTab npocMoTpa n3obpaxeHus;

3aKpalwuBatb OObBbEKTbl, WUCMONb3ys OLHOPOAHbLIE,
TEKCTYpPHbIE 3a1BKW;

ncnonb3oBaTh LBeTOBble Moaen RGB n CMYK npwu Bbibope LBeTa;

MCNonNb30BaTb JIMHENKN, HaNpaBnaLWwme NNMHUK, CETKY;

N3MEHATb PEXMUM NPOCMOTPa OOKYMEHTA;

pefakTMpoBaTbh KpUBbIE U NTOMaHble, CO3AaBaTb 0OBHEKTbI U3 KPUBBLIX U SIOMaHbIX,
NCNonb3ys BCE TUMbI Y30B;

OpraH1M30BbIBaTb, BbIpaBHMBATb U 06bEANHATL OOBEKTDI, MPUMEHASA Takne MeToabl
ob6beanHeHus, Kak rpynnupoBka, KoMbnHMpoBaHue, CBapka 1 obpe3ka;

NPUMEHATb K 06bekTaM 3¢heKThI BblAaBNMBaHWE, BpalLleHNe, NOACBETKA;

MCNonb30BaTb NepeTeKaHNe OOBbEKTOB;

006aBnsTb B AJOKYMEHT NPOCTbIE N (OUTYPHbIE TEKCTOBLIE (DparMeHThI;

3afaBaTb NapamMeTpbl LWpndTa TEKCTOBOro (bparMeHTa;

NPUMEHATb cneunasnbHble aPdeKTbl K PUrypHoMy TEKCTOBOMY oparMeHTy;

BCTaBNATb pacTpoBble (hbparMeHTbl B BEKTOPHOE N306paxeHue.

JEecATKOB  0a30BbIX

rpagueHTHble, Y30pHble U

TEMA 3. PactpoBas rpadumka (10 yacoB)

NcTOYHUKM 1 napamMeTpbl pacTpoBbIX N306paxXeHui.

lMoHATHe O pa3pelleHnn n ero CBs3b C Ka4eCTBOM PacTPOBbIX
n3obpaxeHun. nybuHa upeta. CBA3b rNybuHbl LBETa C
KONMYEeCTBOM LIBETOB.

Cpepa nporpammbl GIMP. OCHOBHbIE UHCTPYMEHTbI U NaHenu

O6y4yaroujulicsi O0JKEH 3HaMb:

Ha3Ha4vyeHne n yHKuMKn rpadunydeckoro pegaktopa GIMP, a Takxe CTpyKTypy
pabouyero okHa GIMP;

Ha3Ha4yeHune n crnocob NCNoNb30BaHNSA OCHOBHbIX MUHCTPYMEHTOB PUCOBaHUS;

METOAMKY BblaeneHmsa obnacten Ha n3obpaxeHnax pasHoro Tuna nu METOANKY
NOCTPOEHMSA MHOTOCIONHbLIX N306paxeHni;
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CBOWCTB.

BbligeneHne obnactei Ha n3obpaxeHusix.

YTouyHeHue BblaeneHus. MNMoHATMe U MCMoNb30BaHUE Macok U
KaHanos.

Co3zpnaHue konnaxein. PaboTta co cnosimu Ha n3obpaxeHusx.
PucoBaHue n 3akpalwumBaHue. NepemMelleHne, BbipaBHMBaAHMWE,
KagpupoBaHue, BpalleHne, MacluTabrupoBaHme, UICKpUBNEHNE,
nepcrnekTMBa W  3epkanibHoe OTpaXeHue  BblAeNeHHbIX
hbparMeHTOB.

KoppekTnpoBka TOHa. YnpaBneHne UBEeTOBbIM 6anaHcowm,
SIPKOCTbI0, 6anaHCOM, HACbILWEHHOCTLIO U OTTEHKaMW LBETa.
Mcnonb3oBaHne pasnuuHbiX LBETOBbIX Mogenen. Pabota c
KaHanamu.

KomnnekcHass obpabotka doTtorpaduin. PeTywmnpoBaHue,
ycTpaHeHve  OedeKkToB, OCBelleHMe U  3aTEeMHeHue
cbparmMeHTOB, NOBbILLIEHNE PE3KOCTHU.

lMpakmuyeckass paboma N26. OcHoBHble NMpueMbl paboTbl B
cpene GIMP.

lNpakmuyeckas paboma Ne7. BoinpeneHve obnactem wn ux
obpaboTka.

lNpakmu4yeckasi paboma Ne8. O6paboTka
n3o06paxeHunin, co3gaHnsa Konnaxen.
lNMpakmuyeckas paboma Ne8*. PyucoBaHune 1 3aKpalumBaHue.
lMpakmuyeckas paboma Ne8**, KoppeKTupoBKa LiBeTa 1 TOHa.
lMpakmuyeckas paboma Ne8***. ObpaboTka UMpoBbIX

doTorpadun

MHOTFOCONHBIX

* pasnuune mMexay paspeLleHMeM MOHMTOpa 1 pa3peLleHnem n3obpaxeHus.

O6yuyarowutlicsi 0O/mKeH ymemsn:

e OTKpbIBaTb, COXPaHsTb, @ TakXe co3aaBaTb HOBble M306paxeHus B cpeae GIMP;

* BblAENATb oparMeHTbl N306paxeHnin ¢ NOMOLLbI0 MHCTPYMEHTOB [paMoyronbHoe
BblaeneHne, Boigenenune annunca, Jlacco, BonwebHaa nanoyka, BeijgeneHue no
LUBETY, YMHble HOXHULbI, BblaeneHne nepegHero nnaxa;

* nepemMeLLaTb, MaclITabnpoBaTb M BpaLLaTb rpaHuULLy BblAENEHNS;

* nepemMeLlaTb, KONMPOBaTb, MaclTabmMpoBaTb, BpallaTb, 3aKpallMBaTb, OCBELLAThb,
3aTEMHATb BblAeNeHHble 00nacTu;

* MPUMEHSATb CPEACTBA YTOYHEHUA NPEABApPUTENbHOIO BblAENEHNS;

« obpabaTbiBaTb BblAenNeHHbIe 06nacTn B CTaHAAPTHOM PEXUME U B pEXUME MACKMU;

* MCNONb30BaThb KaHanbl RGB 1 KaHanbl Macku;

* ncnonb30BaTh UBeToBble mogenn RGB n CMYK;

 CO3paBaTb KoJnaxu u3 gparMeHToB U306paxeHuit;

* PYKOBOAUTbL CrOsiIMM M300paxeHuni, crnonb3ys naHenb UHCTPyMeHToB [Ipaska
ampubymos cros,

* UCNONb30BaTb UHCTPYMEHTLI pucoBaHus KapaHOaw, Kucmb, Aspoepag, 3arnuseka,
padueHnm, flacmuk, lMNepo, LLmamn, LLImamn ¢ nepcrnekmueod, fleyebHas Kucme,
Peskocmeb, lNaneu, SamemHeHue, a TakxXe HacTpanBaTb MX NapamMeTpbl;

 BblOMpaThb UBET Ha NanuTpe, NCNOJb3ysA pa3fMyHble LIBETOBbIE MOAENM;

* OCYLLECTBMATb TOHAmNbHYI KOPPEKTUPOBKY M300paxeHui, ynpaBnss SpKOCTb U
KOHTPACTHOCTbIO M300paxeHus, NpUMeHas KomaHay YPOBHM, aBTOMATU4YECKYHD
TOHOBYO KOPPEKLNIO N KPUBBIE;

e OCYLLUECTBMATb KOPPEKTUPOBKY LBETa W300paxeHuin, ycTaHaBnuBaTb LIBETOBOW
fanaHc C oMol KomaHa Lisemosoli 6anaHc, TOH—HacCbIWEHHOCMb,
ToHuposamsb, Spkocmbe—KoHmpacm, NMopoe, Kpuesie, [locmepu3ayus,

+ ocBelaTb 1 3aTEMHATb parMeHTbl N306paxxeHUNn BPYyYHYIO;

* yCUNMBaTb Pe3KOCTb N306paxeHuni.

TEMA 4. KoHBepTauma 1 o6MeH MU300paXXeHAMU mexay
pasnuyHbIMK nporpamMmmamu. Pactepusauus 7]
BeKTopu3auusa nsobpaxeHun (3 yaca)

PacnpoctpaHeHHble dopmaTbl rpaduyeckux @annos, WuX
NnpeuMMyLLecTBa, HeAOCTaTKN 1 061acTM NpUMEHEHMS.

MmnopT n akcnopT mM3obpaxeHuin B pepaktopax Inkscape u
GIMP.

MNMpeobpa3oBaHue hannos n3 ogHoro hopmara B Apyroin.
MoHATMe 0 pacTepu3auumn n Bektopusauumn. O630p nNporpamm,

O6yuyarowuticsi 0O/KeH 3Hamb:

* MPUHLMNbI COXPaHEHNs1 N306paxeHnin B paCTPOBbIX M BEKTOPHbIX hopMaTax;

* MeToAbl CXaTnsa rpaniecKnx gaHHbIX 1 pasnmumnsa cxaTbixX dannosblix popmMaTos;

e NnocneaoBaTeNnbHOCTb AENCTBUA MO  UMMOPTY M 3KCMOPTY W300paxeHun B
penaktopax Inkscape un GIMP;

« ocobeHHOCTM npeobpas3oBaHusa annoB M30bpaxeHuin 3 pactpooro dopmaTa B
BEKTOPHbIN, N3 BEKTOPHOIO B pacTPOBLIN, N3 0QHOro BEKTOPHOro chopmaTa B Apyrom
1 U3 OAHOro pacTpoBoro popmarta B ApYrom.

O6yyarouwjuticsi 0osmKeH npueooumb NPUMepPBbI:
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npegHa3Ha4YeHHbIX ans aBTOMaTU4ECKOW n
NnoslyaBTOMaTU4ECKON BEKTOPM3ALUN.
MoHatne OLE ob6bekTta. TexHonorus
[locTomHCTBa 1 HeaoCTaTKM.
lMpakmu4eckas paboma Ne9. Pactepuzaumsa n BekTopmnsaums
n3o06paxeHun

OLE-Automation.

» 3-4 BEKTOpHbIX 1 4-5 pacTpoBbix (hopMaTOB.

Ob6y4aroujulicsi O0JDKEeH yMemb:

+ 3KcnopTupoBaTb M3obpaxeHus cpen Inkscape n GIMP B channbl pa3nuyHbix
dopmaTos;

* MMMOPTMpPOBaTb M306paxeHne B cpefpl rpadunyecknx pepaktopos Inkscape u
GIMP;

* MMnopTupoBaTb n3obpaxeHue B npunoxeHne Microsoft Office;

* pefakTupoBaTb BEKTOPHble M306paxeHusi, co3paHHble cpeacteamu Microsoft
Office B cpepe Inkscape.

TEMA 5. Co3naHue
yaca)

TexHonormm KomnbloTepHOW aHumaumu. [loHatTme o Flash-
aHumMauumn. T[loHAaTne o gif-aHumaumn. [lporpammbl  ans
co3paHus gif-aHumauun. NHTepdenc nporpammel. PaboTta ¢
nocrenoBaTesnbHOCTbIO  KagpoB. PepaktupoBaHue Kagpos
aHumaummn. CoxpaHeHue aHumaumun. MapameTpsbl gif-channos.
CneumnanbHble addekTbl. [lpo3pauyHbin  uBeT. Co3gaHue
AHMMAaLMOHHbIX M306paxXeHni N HACTPONKK X NapaMeTpoB.
lMpakmu4eckas paboma Ne10. Co3paHue gif-aHumaumm

aHMMUPOBaHHbIX n3obpaxeHun (4

O6y4aroujulicsi 00JIKeH 3Hamb:

* OCHOBHbIE TEXHOSIOrMN KOMMbITEPHOW aHMMaLmUn

* NPUHLMNbI POPMUPOBAHMA aHUMALMOHHbIX N306paxeHun B gif-doopmarTe;

» ocobeHHocTu Flash-aHumauun.

O6yyaroujulicsi O0JKEH ymemsb:

e cO34aBaTb aHUMUpOBaHHble gif-n3obpaxeHnsa u
napamMmeTpbl UX BOCNPOU3BEAEHMS;

* MPUMEHSTb NPO3paYHbIv LBET B gif-n3obpaxeHun.

HacTpamBaTb BpPEMEHHbIE

Pes3epB yaca (2 yaca)
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11 knacc (35 yacoB)

(33 yaca+ 2 yaca pe3epBHOro y4e6HOro BpemMeHu; 1 4ac B Heaento)

CodepxaHue y4ebHo20 Mamepuara

YuyebHbie docmuxkeHus obydarowjuxcs

TEMA 1. 2D-rpachuka B KOMIAC-3D (7 4yacoB)

CAIP KOMNAC. 3anyck nporpammbl KOMIMAC. NHTepdenc cuctembl. OCHOBbI paboThl
CO cnpaBoyHou cuctemMon. lNepBas HacTporka cuctembl. Tunbl AokymeHToB KOMIAC.
CospaHue, oTKpbITUE U coxpaHeHue aokymeHTa KOMIMAC. NMpocmoTp rotoBbIX Mogenemn
petanen, yeptexen n pparmeHToB. OCHOBHblE 3neMeHTbl paboyerookHa AOKYMEHTa.
3aBepLueHne paboTbl C NPOrpaMmon.

Beog reometpuyecknx o6bekToB. [locTpoeHue
YnpaBneHve otobpaxeHnem LOKYMEHTa B OKHE.
lMocTpoeHne npocTenwero 4yeprtexa C NpUMEHeHueM MpuBA30K. Knaccudukaums
NpuBA30K. [(NobanbHble 1 NoKasnbHbIE NPUBA3KN.

MaHenb pacwmpeHHbIX KomaHg,. lNMocTpoeHne napannenbHbiX NPAMbIX. [JeneHne Kpnson
N OKPY>XHOCTW Ha paBHbIE YacTu.

PepakTupoBaHue o6bekTa. YaaneHne obbekta n ero yacten. 3anneka obnacremn LBeTom
BO pparmeHTe. WTpmxoska.

ConpsxeHus. NocTpoeHue yepTexa nnockon aeTanu C dfieMeHTaMmn ConpsiXeHus.
CummeTpus. NocTpoeHne yepTexa ninockon getany No UMeLWENCs NosIoBNHE

reomeTpu4eCknx npuMMUTUBOB.

O6yu4arowjuticsi 00/KeH 3Hamb:
* OCHOBHble noHaTua CAIP, HasHayeHune n pyHKUuMCAIP

KOMIMAC, Ha3HayeHMe KOMaHA MeHIo, naHenemn
WHCTPYMEHTOB; BbINOSIHEHME HACTPONKM NapamMeTpoB
CUCTEMBI;

» Tunbl gokymeHtos CAIMNP KOMIAC v cooTeeTcTBYylOWME
UM pacmpeHnsa MEH pannos;

* OCHOBHbI€E MPUHLMNbLI MOAENNPOBAHUSA Ha NIOCKOCTH;

* OCHOBHbI€ NPUHLMNbI peAaKTUPOBaHMSA 06 bEKTOB.

O6yyarouwjulicsi O0JKEH yMemb:

+ OTKpbIBaTb AOKyMeHTbl KOMIMAC,;

* BbINOJIHATL MOCTPOEHNSI FEOMETPUYECKMNX MPUMUTUBOB;

* MCMONb30BaTb 0OBbEKTHbIE NPUBA3KMY;

* HaHOCMUTb LUTPUXOBKY, pefakTnpoBaTh ee CBOMCTBA;

* BbIMOSIHATb COMPAXEHUS pa3nnyHbIMK crnocobamu;

s CTPOUTb YepTexu MNJSIOCKON AeTann no UMelLencs

n3obpaxeHus, pa3neneHHon 0Cbio CUMMETPUN. NosI0BUHE n3obpaxeHus, pa3fgeneHHomn OCbi0
lNMpakmu4eckasi paboma Ne1. [locTpoeHne reomeTpruyecknx uryp. CUMMETPUMN.

lNMpakmu4yeckasi paboma Ne2. [TocTpoeHne NpoCTENLLErO YepTexa C NPUMEHEHNEM

NPUBA30K.

lMpakmuyeckas paboma Ne2*. [ocTpoeHne vyepTexa NioCKon geTann ¢ afieMeHTamm

COMPSXEHMA M MO UMEKLENCA MONMOBMHE U300paxeHus, pasfeneHHOW OCbio

CUMMETpUK

TEMA 2. 3D-mogenupoBaHue B KOMIMAC-3D (8 yacoB) O6yuyarowulicsi 00/IKeH 3Hamb:

NuTtepdeinc KOMIMAC npu paboTe ¢ TpexmepHbiMy MoaenamMmu. OKHO IOKyMEHTa. * anroputTMbl M METOAbl MOCTPOEHUA  TPEXMEPHbIX

FeomeTpuyeckne Tena M ux anemeHTbl. MHororpaHHuku. Ky6, napannenenuneg,
nupamnpa, npuama. Tena BpaweHus. UunuHaop, koHyc, wap, Top. Co3pgaHue 3D-
MoAenen reoMmeTpnu4ecKmx Ten.

TpeboBaHUA K 3cKn3am npu GopM1MpoBaHMnM 06 EMHOMO 3fIEMEHTA.

Co3zpgaHue rpynnbl reometpudecknx ten. Cosganne 3D-mogenu ¢ NoOMOLLLIO onepauumn
«MNPVKNENTb BblAaBNMBaHUEM» U «Bblpe3aThb BblAaBNMBaHUEMY.

PenaktnpoBaHue v yaaneHue aneMeHToB. PefakTupoBaHue ackusa. PegakTuposaHue
napameTpoB 3M1EMEHTA.

0OBHEKTOB;

* OCHOBHbI€ NPUHUMMNbI peAaKTUPOBaHNS 0O LEKTOB;

e TpeboBaHMA K 3cKM3am npu popmmnpoBaHun 06 bEMHOro
3N1eMeHTa;

* Cnoco6bl MOCTPOEHMS ICKN3OB.

O6y4aroujuticsi OOJDKEH YyMemb:

e co34aBaTb reoMeTpuyeckMe  Tena,
NAOCKUMW 1 KPUBLIMU MOBEPXHOCTAMMU;

orpaHm4yeHHble
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CoszpaHune 3D-moaenu ¢ anemMeHTaMmn CKpyrineHus n hackamu.

Co3paHue 3D-mopenu ¢ NOMOLLBbHO «onepaummn BpalleHNs» No ee NioCKOMy YepTexy.
CeueHusa n paspesbl. OTceveHne YacTu AeTanu nnockocTbio. MpocTbie N CNOXHbIe
pa3pe3bl. OTceyeHne yactu getanm no ackm3y. BeinonHeHne TBopyecknx pabor.

lMpakmuyeckas paboma Ne3. Co3pgaHne  reomMeTpuyecknx Ten,  OrpaHUYEHHbIX
NSIOCKUMUN NOBEPXHOCTSAMMW.
lpakmu4yeckasi paboma Ne3*. Co3faHne reoMeTpuyeckux Ten,  OrpaHUYEHHbIX

KPUBbIMW MOBEPXHOCTAMMU.

lNpakmu4yeckasi paboma Ne3**. Co3pnaHve 3D-moneny ¢ anemeHTammn CKpyrieHums u
dhackamu.

lMpakmuyeckas paboma Ne4. PepaktupoBaHue 3D-mogenu.

* NPUMEeHATb OCHOBHbIE Ccrnoco6bl NOCTPOEHNA 3CKN3a;
* CTPOUTb OCHOBHbIE 06bEeMHbIE 3MEMEHThI;

* CTPOUTb TpexmMepHblie mMoaenun Cc NOMOLLbIO
BCMOMOraTesibHbIX NNIOCKOCTEN;
* CTPOUTb MJOCKOCTHU cMelleHnAa, HOpMalJibHblE n

KacaTenbHble NIOCKOCTY;

* BbINOJSIHATL MOCTPOEHNUA MOAENE, UCMONb3ysi onepauun
BblAABNMBAHNA U BPaLLEHWS;

* CO37aBaTb 3/IEMEHTbI MO CEYEHUSIM;

+ 06pas3oBbIBaTb U peAakTUpPOBaTh paspesbl.

lMpakmuyeckas paboma Ne4*. CospaHme 3D-mopenu C  MOMOLLBK  «onepaumu

BpaLLeHNs» No ee NIIoCKOMY YepTexy.

lMpakmuyeckas paboma Ne4**, [ocTpoeHne pa3pesa

TEMA 3. Co3paHue yepTtexxen B KOMIMAC-3D (6 yacoB) O6yuyarowuticsi 00/IKeH 3Hamb:

®dopmaThl YepTexein. Co3gaHue 1 HaCTpoMKa HOBOMO YepTexa. » cbopmaTbl YepTeXeEN B COOTBETCTBUM CO CTaHgapTamu
AccoupnaTtusHble Buabl. Co3gaHue Tpex ctaHgapTHbIX BUOOB. ECKA,;

lMocTpoeHune pa3pesa. e npaBuna odopMNeHns rpaguyeckon U TEKCTOBOW
lMpocTtaHoBKa pa3mMepos. MHoOpMaLnN Ha YepTexax.

3anonHeHne 0OCHOBHOM HaAMNUCH. O6yyarouwjulicsi O0JKEH yMemb:

MeyaTb n306paxeHus. * HacTpamBaTb NUCT YepTexa B nporpamme KOMIMAC-3D;
lNpakmuyeckasi paboma Ne5. Co3gaHne accoumMaTUMBHOIO 4epTexa C MOMOLWb | * WUCMonb3oBaTb  ynpasneHve  Buaamu,  OMOPMIIATL

nporpammbl KOMIMAC-3D

yepTexu;

« cO34aBaTb TPU CTaHAAPTHbIX BUAA;

* HaAHOCUTb pa3Mepbl Ha YepTexax;

* pefakTnpoBaTb CBOMCTBA pa3MepHbIX JIMHWI, pa3MeEPHbIX
Hagnucewm;

* BbINOJIHATL YepTexu petanm B HeoO6XooUMOM U
AOCTaTOYHOM KOJNIMYECTBE N300paxeHNI.

TEMA 4. MNMporpamma 3-mepHoro mogenupoBaHusa Blender. BazoBble 06bLEKTbI U
MoaudmkaTopbl (6 4YacoB)

BeepeHue B Blender. OpraHusaumsi OkHa No ymonyaHuil. MHTepdenc nporpammeil.
Pepaktopbl. CoxpaHeHne n oTkpbiTve dannoB. Pepaktop 3D-Bug. NoHATME CUEHBI.
O6beKThI CLUeHbI: Ky6, namna n kamepa. NoHAaTne peHaepuHra. Hasuraums B peaaktope
3D-BMA C MOMOLWbI KnaBuaTypbl M C MOMOLWbI MbIwKW. BbiaeneHne o6BHEKTOB.
N3meHeHne no3numun, pa3amepa, 1 yrna noBopota 06beKTOB.

Buapl o6bekToB. CeTouHas moaenb. [JobaBneHne ob6bekToB. Pexnmbl peaaktopa 3D-

O6yuyarowulicsi 00/IKeH 3Hamb:
e OCHOBHblEe MpPUHUWMbI paboThbl
nporpamme Blender;

¢ TeXHUKY pefakTupoBaHust 3D-06bEKTOB;
* NMpUEMbI UCMONb30BaHUA TEKCTYP.
O6yyarouwjulicsi O0JKEH yMemb:

« co3paBaTb 3D-00bEKThI;

* UCnonb3oBaTb MOAMGUKATOPSI

c 3D-obbekTamu B

npu co3pgaHum 3D-
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BMA: o6bekTa n npaBkn. PegaktupoBaHue BepluvH, pebep n rpaHen. O6beanHeHne
06BHEKTOB.

BuligaBnueaHue n nogpasaeneHue B Blender. MogudukaTtopsl B Blender. 3epkanbHoe
oTpaxenue. CrnaxmnBaHne o6bekToB B Blender.

MaTepuanbl u TekcTypbl B Blender. MNpo3pavHocTb 06bekTa. 3epKasnibHaa NOBEPXHOCTb.
lpakmuyeckasi paboma N26. CoznanHne 3D-monenu.

lMpakmuyeckas paboma Ne7. DKCTpyampoBaHuve (BblAaBnuBaHWe) n nogpasaenexHme.
lNpakmu4eckasi paboma Ne7*. MogudukaTopbl

06BbEKTOB;
* npeobpa3oBbiBaTb 00EKTLI PA3HOro poaa NOBEPXHOCTH;
¢ cO34aBaTb U NPUMEHSITL MaTepuarbl U TEKCTYpbI;
e co30aBaTb Mpo3payHble 06beKTbl UM 3epKanbHble
NMOBEPXHOCTMW.

TEMAS. XypnoxecTBeHHOe MogernvpoBaHMe U aHUMauus B nporpamme Blender
(6 yacoB)

HacTtpoinkn okpyxeHnus. Mcnonb3oBaHue LBeTa, 3Be34 M TymaHa B KayecTtBe (oHa.
Cospanune 3D-poHa obnakos. Vicnonb3oBaHne n3obpaxeHus B kayecTse hoHa.
OcBelueHne n kamepsbl. [JobaBneHne kamepbl. Tunbl Namn U UX HaCTponkun. Hactpoika
namnebl NpoxekTop. HeHanpaBneHHOe OCBeLLEHME.

HacTtponku peHgepa. PeHaep JPEG-n3o6paxeHus.

O6wume cBegeHUa 0 TPEXMEPHOW aHMMaLMU. AHMMaUMA METOLOM KIlYeBbIX KagpoB.
MeHio ynpaBneHuss aHumaumen. BpemeHHas wWwkana. BbinonHeHMe packagpoBKW.
Co3paHue aHMMauMM Ha OCHOBE TpaekTopuu OBUXEHUA. YCTaHOBKa TpaeKTopui
aBuxeHunsa. CosgaHne aHMMaumm Ha ocHoBe aedopmauum obbekTa. Mcnonb3oBaHune
penaktopa genctenin. CosgaHme HENMMHENHON aHUMaLuuu.

Penpep Bngeo. CosgaHue Bugeodpanna.

lMpakmuyeckas paboma Ne8. OcBellueHne 1 Kamepbl.

lNMpakmuyeckas paboma Ne9. Co3pgaHne TpEXMEpPHOIN aHUMauun

O6yuyarowuticsi 00/IKeH 3Hamb:

* OCHOBHbI€ 3Tanbl CO3aHNs 6a30BbIX CLEH;

« 00LUMe cBeleHMA 06 OCBeLLEHUU;

 NpaBuna paccTaHOBKM UCTOYHMKOB CBETA B CLIEHE.

O6yyarouwjulicsi O0JIKEH yMemb:

+ co3aaBaTb COGCTBEHHYO 3D-CLUEHY;

* MCNonb30BaTb B KayecTse (hoHa LBeT, 3Be3abl U TYMaH;

* MUCNONb30BaTb UICTOYHWUKK CBETA B CLIEHE;

* BM3yanu3npoBaTb TEHU;

* BbINOJSIHATL peHAep n3obpaxeHus;

* NPUMEHSITb OCHOBHbIE 3Tanbl CO3AaHUA aHMMUPOBAHHbIX
CLEH;

+ cO34aBaTb aHMMaLUMIO METOAOM KIHYEBbIX KagpoB;

+ CO34aBaTb aHMMAaLMIO HA OCHOBE TPAEKTOPUN ABUXEHUS;

+ CO34aBaTb aHMMaLUMIo Ha OCHOBE Aedopmaumm 0ObEKTa;

» co3gasaTb Buageodann.

Pes3epB yaca (2 yaca)
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YYEBHO-METOOUYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIMNEYEHUE NMPOIrPAMMBDI

OpUEeHTUPOBOYHLIN NepeyYeHb NPporpaMMHOro obecnevyeHusi, Heoéxogumoro ons

ycnewHoro 06y‘-IeHMS| no nporpamMmme yqe6Horo npeamMeTa «KomnmeepHaﬂ

rpacdhumka»

"pachnueckun bpayzep FastStone Image Viewer, IrfanView,
XnView, FireGraphic

PepnakTop BeKTOpHOM rpadhunku Inkscape

Pepaktop pacTtpoBoi rpaduku (HavanbHoro | Paint.NET

YPOBHS)

PepakTop pactpoBoi rpacdumkn (6a3oBbii) GIMP

Mporpamma ansa co3panusa GlIF-aHnmauum Microsoft GIF Animator, Maximys GIF-
ANImator

CATIP 2D un 3D-mopgenupoBaHus KOMIAC-3D

Pepnaktop 3D-rpacuku Blender

*Ecnu 8 repe4dyHe ykasaHo HEeCKOJIbKO ripocpamMm 00HO020 mura, mo 3mo o3Hayaem,

4mo MOX>XHO UCIOoJib308aimb ﬂi06yi0 U3 HUX, no 6bl60py yqyumeriA.

—

MepeyeHb y‘-IGGHO-MeTOAM‘-IeCKOFO obecnevyeHus

INutepatypa ansa yuutens

3akoHa [JoHeukon HapogHon Pecnybnunku « O6 obpasoBaHumn» (C UISMEHEHUAMMN).
3anorosa J1. A. KomnbtoTepHana rpaduka. OQnekTnBHbin Kypc: YyebHoe nocobue. -
M., BMUHOM. JTabopaTtopusa 3HaHumn, 2009. - 213 c.

3anoroBa J1. A. KomnbloTepHas rpacuka. OnekTmBHbIn Kypc: MNpakTukym. - M.,
BVHOM. INa6bopaTtopusa 3HaHun, 2011. - 245 c.

Peme3oBckui B. V. Undposaa dotorpadumsa. Camoyuutens. - Cl16: MNMutep; Knes:
N3paTtenbckaa rpynna BHV, 2005. - 368 c.

PemeszoBckui B. U., Akosnes A. V. Lincpposasa cotorpacms npocto n JOCTYMHO.
Camoyuutens. - Cl6: MNMutep; Knes: N3patenbckas rpynna BHV, 2006 - 320 c.
MpaxoB A. A. Camoyuutensb Blender 2.6. - CI16.: EXB-leTtepbypr, 2013. - 384 c.

INnutepaTypa ansa oby4arowerocs

KomnbloTepHasn rpacduka 10 knacc: yyebHoe nocobue / coct. JlbiceHko C.B.,
CemeHoBa O.U., buryH E.C., Xuranosa W. A., KyaHeuoBa W.B., JTykbaHunkoBa O.A.,
Pbibanko T.B., NnotHukoea C.B., TiokaHbko C.B. — 2-e usgaHue, popaboTaHHoe.
- JoHeuk: MTOY OMNO «OdoHeuxkun PUOMNO», 2019.

KomnbloTepHas rpaduka 11 knacc: yyebHoe nocobue / coct. JlbiceHko C.B.,
CemeHnoBa O.U., buryH E.C., Xuranosa W. A., KyaHeuoBa W.B., JTykbaHunkoBa O.A.,
Pbi6anko T.B., NnotHukoea C.B., TiokaHbko C.B. - 2-e usgaHue, nopaboTaHHoe.
- JoHeuk: TOY OMNO «OdoHeuxkun PUOMNO», 2019.

Bepezosckuii B. C. n gp. OcHOBbI KOMNbOTEPHOM rpadmku: [YuebHoe nocobue] - K.:
N3a. rpynna BHV, 2011. -400 c.

BapaHoBa M. B. KOMIAC-3D pns WKOMbHUKOB. YepyeHne n KoMMbloTEpHas
rpachmka. YdyebHoe nocobue pana obydawwmxcss obuieobpasoBaTenbHbIX
yupexgenun. - M.: JMK [Mpecc, 2009. - 272 c.
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10.

Kak yeptutb B Komnace? OcBouTb mogenuposaHue B Komnace? bnor AHHbI
Becenoson [OnekTpoHHbIN pecypc] - Pexum goctyna: URL: http://veselowa.ru/.
Ypoku Komnac 3d. Camoyuutenb no nporpamme Komnac 3d. YepuyeHne wun3d
mMogenupoBaHne B Komnac 3d [OnekTpoHHbIn pecypc] - Pexum poctyna: URL:
http://mysapr.com/.

XpoHuctep [Ox. Blender. PykoBoactBo HaudumHawwero nosib3osatensa (Blender
Basics 2.6) / 4-e usgaHue.

Xecc P. OcHosbl Blender. Pykosoactso no 3D-mooennpoBaHmio C OTKPbITbIM KOAOM.
-2008.

BeepneHuve B Blender. Kypc ana HaunHawowmnx [OneKTpoHHbIN pecypc] — Pexum
poctyna: URL: https://younglinux.info/blender.php.

PykoBoactBo Blender 3D [OnekTpoHHbIM pecypc] - Pexum poctyna: URL:
http://www.programishka.ru./docs_manual/doc/blender/index.html.
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