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IHosicHuTEeILHAA 3aNIUCKA

Hcnonb3oBanue 3D monenel mpeaMETOB peagbHOrO MHUpa — 3TO Ba)KHOE CPENCTBO IS
nepeaayn nHPOpMaIMK, KOTOPOE MOXKET CYIIECTBEHHO MOBBICUTH 3()(HEKTUBHOCTH 00yUeHUs, a
TaKXKE€ CIYKUTh OTJIMYHOM WUIFOCTpAUME IIpU NPOBEAECHUM JOKJIAJAO0B, MPE3CHTALUU,
peKIaMHBIX KamraHuil. TpexmepHble MOAenM — 0O0s3aTENbHBIM 3JIEMEHT NPOCKTUPOBAHUS
COBPEMEHHBIX TPAaHCHOPTHBIX CPEACTB, APXUTEKTYPHBIX COOPYXEHHMH, MHTEpbepoB. OAHO U3
UHTEPECHBIX MpHUMEHEHHH KommbioTepHoi 3D-rpaduku u anuMamuu - creiP@PexTsl B
COBPEMEHHBIX XYI0KECTBEHHBIX M TJOKYMEHTAIBHBIX (PUIIbMaX.

[Iporpamma «3D mopenupoBanue u 3D meuaTh» maeT BO3MOXHOCTb H3Y4YWUTh IMPUEMBI
CO3J1aHUsI KOMIIBIOTEPHBIX TPEXMEPHBIX MOJENIEN B IPOrpaMMe.

VYxe cedlyac B COBPEMEHHOM IPOM3BOJACTBE U MPOMBIIUIEHHOCTH BOCTPEOOBAHBI
CIIEIUATIUCTHI, 00JIaatoNIe 3HAaHUAMHU B 3ToU obyacTu. Llenecoobpa3sHoCcTh U3ydeHUs TaHHOTO
Kypca ompezensiercss ObICTpbIM BHEApeHHEM HU(GPOBON TEXHUKU B TOBCEIHEBHYIO KU3Hb U
MEPEX0JI0M K HOBBIM TE€XHOJIOTHSM 00paboTKH MH(pOpMaLUU. YUaluecs MojaydaloT HadyajdbHbIe
HAaBBIKM TPEXMEPHOI0 MOJIEIUPOBAHMS, KOTOPBIE MOBBIIAIOT UX MOATOTOBIEHHOCTh K JKM3HU B
COBPEMEHHOM MUDE.

Chepsl nmpumenenuss 3D-rpaduku TPOJIOIDKAIOT PACIIUPATHECS C KaKIBIM JHEM, a
CHEIMANIMCTHI, BIaJAeole HaBblkaMu co3nanusi 3D-Moneneil, BoctpeOoBaHbl Ha PhIHKE TPY/a.
Uzyuyenue TpexmepHol Tpaduku yriayOoiser 3HaHMS, ydYalluxcsi O METOAaX M IMpaBUiIax
rpaguueckoro otodpakeHus: MH(OpPMAIMM, pPa3BUBAET MHTEPEC K pas3aeiaM HWH)KEHEPHOU
rpaduku, HauepPTATEIHLHONU TEOMETPHH, YSPUCHHUIO, KOMITBIOTEPHBIM IpaUuecKuM MporpaMmam,
K PELICHHIO 33/1a4 MOJAETUPOBAHUS TPEXMEPHBIX O0BEKTOB. Y ydamuxcst JOPMUPYIOTCS HABBIKU
U TIPUEMBI pelIeHUs rpauuecKux U MO3UIMOHHBIX 3a/1a4.

JononuutensHas  obOmieoOpa3zoBarenbHas  obOmiepasBuBamomas  nporpamma  «3D
MozenupoBanue U 3D meuarh» mpeaHa3HayeHaA IS IIKOJIBHUKOB, >KEIAIOUIUX IPOJOJIKUTH
U3y4eHHE CHOCOOOB W TEXHOJOTMH MOJIETUPOBAHUA TPEXMEPHBIX OOBEKTOB C MOMOILBIO
cBOOOHOTO IporpaMMHOTo obecrieueHus Blender.

Blender — mporpamma uist co3aanusi TpeXMEpHOH KOMITBIOTEPHOM rpaduku. ITO HE TOIBKO
MOJENMpPOBaHNe, HO M aHUMAIlMs, CO3JaHHe Wrp, oOpaboTka BuaeoMaTepHanoB. M3yuyenue
JAHHOM TMpPOTrpaMMbl TOMOXET Y4YallUMCS B JalbHEHIIEM peniarb CIOXKHBIE 3aJadH,
BCTPEYAIOIIUECS B JIEATEIIBHOCTH KOHCTPYKTOpA, APXUTEKTOpa, AU3ailHepa, MPOEKTHUPOBLIMKA
TpeXMEpHBIX UHTEP(DENCcoB, a TaKkKe CHEIHAINCTa MO0 CO3/IaHNI0 aHUMAIIMOHHBIX 3D-MupoB Asis
peKJIaMHOW U KHHeMaTorpaduuecKor MPOTYKIIUH.

HoBu3zna: paGora c¢ 3D rpadukoii — OFHO W3 caMbIX TMOMYJSAPHBIX HaINpaBICHUN
UCIIOJIb30BaHUsl TIEPCOHAILHOTO KOMITbIOTEpA, MPUYEM 3aHUMAIOTCS 3TOM paboOTOM HE, TOJBKO
npodeCCHOHANIbHBIC XYIOXHUKH W JU3aiiHEpbl. B Hame BpeMs TpexMepHOW KapTUHKOM ykKe
HUKOTO HE yIWBHIIb. A BOT nedatb 3D Mojeneit Ha COBpeMEeHHOM 00OpYAOBaHUH — JIEJIO HOBOE.
Jltoqu ocBauBalOT a3bl TPEXMEPHOTO MOJEIMPOBAHUS JOCTATOYHO OBICTPO U HAYMHAIOT
IIPUMEHATH CBOU 3HAHUS HA IIPAKTHUKE.

AKTYaJIbHOCTh 3aKJIIOYaeTCd B TOM, YTO JaHHas IIporpamma CBsi3aHa C IPOLIECCOM
uHpOpMATH3AUMU M HEOOXOTUMOCTBIO IS KaXJOTO0 YEeJNOBEKAa OBJIAJACTh HOBEUIINMHU
UH(POPMALIMOHHBIMHA TEXHOJIOTHAMH JUISL a/IaliTallid B COBPEMEHHOM OOIIECTBE U peau3aliuil B
MOJTHOM Mepe CBOEro TBOpUYeCKOro moTeHIuana. Jlobas TBopueckas mpodeccus Tpedyer
BIIAJCHUSI COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTUAMH. Pe3ynbTarbl TEXHUUYECKOU
daHTa3uu BCErJa CTPEMWINCHh BBUIMTHCS Ha Oymary, a 3aTeM W BOIUIOTHTHCS B KU3Hb. Ecimu
paHbIlle, MPEJACTaBUTh TO, KaK OYAET BHITISACTH JOM HIIM HHTEPhEP KOMHATHI, aBTOMOOWIIH UITH
TEIUIOXO0J Mbl MOIJIM JIMIIb IO YEPTEXKY WU PHUCYHKY, TO C IOSBIEHHEM KOMIIBIOTEPHOIO
TPEXMEpPHOTO  MOJAETHPOBAHUSA CTAJ0 BO3MOXHBIM  CO37aTh O00BEMHOE HU300pakeHHe
CIPOEKTHUPOBAHHOTO coopykeHus. OHO oTimyaercst pororpaguueckorl TOUHOCTHIO U MO3BOJISET
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Jy4llie TpencTaBuTh cebe, Kak OyaeT BBHITISACTh IPOEKT, BOIUIOMICHHBIH B JKU3HH H
CBOEBPEMEHHO BHECTHU OIpe/ieJIeHHbIe KOPPEKTUBBL. 3D Mozenb 00bIYHO MPOU3BOIUT ropaszo
OoJiplliee BIIEUATICHUE, YEM BCE OCTAJbHBIE CIOCOOBI TPE3CHTAMM OYAYIIEro MpPOeKTa.
[TepenoBbie TEXHOIOTHH MTO3BOJIIOT TOOMBATHCS MOTpsicaromux (3P GEeKTUBHBIX) pe3yabTaTOB.

Ileqaroruyeckasi 1eneco00pPa3HOCTb 3aKIIOYaeTCss B TOM, UYTO JaHHas Mporpamma
MO3BOJIUT BBIIBUTH 3aWHTEPECOBAHHBIX OOYYAIOUIMXCS, TMPOSIBUBLIMX HMHTEPEC K 3HAHUAM,
OKa3aTh MM TIOMOIIb B (POPMHpPOBAHMHM YCTOMYMBOIO HMHTEpEca K MOCTPOEHUIO MOJeNed ¢
nomoitnbio 3D-npuHTepa. B mporiecce cozmanus Mozenei oOyJaromuyecs HaydaTcsi OObeIUHATh
peabHBII MHpP C BHPTYajbHBIM, 3TO TOBBICUT YpPOBEHb MPOCTPAHCTBEHHOTO MBIIIJICHHUS,
BOOOpaXEHUSI.

IIpakTnyeckasi 3HAYUMOCTh

TpéxmepHas rpaduka aKkTUBHO MPUMEHSETCS A CO3AaHMS M300paKeHUH Ha MIIOCKOCTH
9KpaHa WIM JIUCTAa MEYaTHOM NPOAYKIMHM B HAyKe M MPOMBIILIEHHOCTH, apXUTEKTYpHOU
BU3yaJIM3alldd B COBPEMEHHBIX CHCTEMax MEAMIIMHCKOM Bu3yanu3anuu. (Camoe HIupokoe
NPUMEHEHUE — BO MHOTHUX COBPEMEHHBIX KOMIIBIOTEPHBIX HWIrpax, a TaKKe KakK d3JEMEHT
KuHeMarorpada, TENeBHACHHUS, TedaTHOW mnpoaykiuu. 3D MoaenupoBaHHe TPHUMEHSETCS B
TEHJepax U MPHU Mpe3eHTAMIX MPOeKTOB. OHO TO3BOJISET YEIOBEKY YBUIETh OOBEKTHI B TOM
BUJIC, KAKUMHU OHHU SIBJISIIOTCSI B JIEUCTBUTENILHOCTU. DTO 3HAYUT, YTO TAKOTO POJA MPOrPaMMBbI
JAI0T BO3MOXXHOCTh C3KOHOMHTH OTPOMHOE KOJIMYECTBO CPEJICTB M BPEMEHU, MOCKOJIBbKY JIS
Mpe3eHTAMK, HampuMep, OOJNBIINX MPOEKTOB, HEOOXOAUMO IMPHUIOKEHHE, COOTBETCTBEHHO,
OTPOMHBIX YCUJIAH.

OT1anyuTesbHbIE 0COO0EHHOCTH

[Iporpamma JMYHOCTHO-OPHUEHTUPOBAHA M COCTABJIECHA TaK, YTOOBI KaXAbI peOEHOK MMeN
BO3MOKHOCTh CaMOCTOSITEJIbHO BhIOpaTh HanOoJiee HHTEPECHBIH OOBEKT pabOThI, TPHEMIIEMbBIN
uist Hero. Ha 3aHATHAX OpUMEHSIOTCS WHGOPMAIMOHHBIE TEXHOJOTMM M MPOEKTHas
JesATebHOCTh. JlonmomauTenpHas obuieoOpazoBarenbHas nmporpamma «3D monenupoBanue u 3D
nevyaTh» paccuMTaHa Ha ydamuxcs 11-16 jeT, UMEIMX OMBIT padOThl ¢ KOMIBIOTEPOM Ha
YpOBHE TIOJIFOTOBJIEHHOTO IIOJIb30BATENsl, HMMEIOIIMX IepBOHAYajJbHbIE HABBIKU pPabOTHl B
nporpamme Blender. IlpogomkurensHocTs 00ydeHHs 1 TOA, 3aHATHS MPOBOAATCA 3 pasza B
Henenmro 1o 60 wmumHYT. OCBOGHHME MaTepualia Kypca OOydYaromMUMCs TOATBEPIKIACTCS
CaMOCTOSITEIIbHO BBITIOJITHEHHBIM MPOEKTOM — pa3padoTkoit 3D-Moaenu 3aqaHHOTr0 00BEKTA.

MeToabl ¥ IPUEMBbI OPraHU3alUU 00Pa30BaTeJIbHOI0 MPoLecca:

- UncTpykTaxu, Oecenbl, pa3biCHEHUs

- Harnsinuenii ¢oto u Bupeomarepuansl o 3D-MoaenupoBaHUIO

- [IpakTryeckas pabora ¢ mporpammamu, 3D npuHTEpOM

- HHOBaIIMOHHBIE METOBI (IOMCKOBO-HUCCIIEIOBATENILCKHM, TPOSKTHBIN, UTPOBOW);

- Pemenne TexHudeckux 3aaad, MpoeKTHas padora.

- [lo3HaBarenpHBIC 3a/1a4M, YI€OHBIC TUCKYCCHH, CO3[JaHUE CUTYAI[Md HOBHU3HBI, CUTYyaIlUU
rapaHTHUPOBAHHOIO ycIexa u T.[I.

- Meron crumynupoBanus ( ydyacTue B KOHKYypcax, MOOUIPEHHE, MepCOHANIbHAsl BHICTABKA
pabor).

Hean: co3nanue ycnoBuUi aiig uM3ydeHHs ocHOB 3D monenupoBaHus, pa3BUTUS HAYYHO-
TEXHHYECKOTO W TBOPYECKOTO TMOTEHIMANa JHYHOCTH peOEHKA, Pa3BUTh TBOPYECKHE W
Ju3aifHepCcKue CrocoOOHOCTH 00YYaIOLTIXCS.

JlanHast mporpaMmMa HMeEeT BBIP@XEHHYIO MPAKTHUECKYIO HaIlpPaBICHHOCTb, KOTOpas M
oTpezieNisieT JIOTUKY TOCTPOCHUS MaTepHasa y4eOHbIX 3aHSITUH.

3HaHUs, TOJYYEHHbIC MPH U3y4YeHHH mporpammbl «3D mopenupoBanue u 3D meyarby,
yyauigecsi MOTyT MPUMEHUTh AJisi MOJATOTOBKM KaueCTBEHHBIX WIUIIOCTpAIMi K JOKIJajam,
Mpe3eHTAlMK POEKTOB MO PA3IUYHBIM IpeaMeTaM — MaTeMaTHke, (pu3uke, XuMuu, OUOJIOTUr



u nap. TpexmepHoe MOAEIUPOBAHUE CIY’)KUT OCHOBOM [UIsi M3YYEHHs CUCTEM BUPTYAJIBHOU
PEaIIbHOCTH.

3agaun:

Ooyuarwmmue:

- OCBOUTbH CO3/IaHHE TPEXMEPHBIX 00BEKTOB;

- TMOJY4YUTh HaBBIK pPa0OTBl € TEKCTypaMH M MaTepualaMd Uil MaKCUMalbHON
peaTucTUIHOCTH, ucionb3ys aBuxkok Cycles Blender;

- TOJYYUTh HaBBIK TPEXMEPHOU MEYATH.

Pa3zsuBaronue:

- CO3/1aBaTh TPEXMEPHbBIE MOJIEIIN;

- paborats ¢ 3D npunTEpOM.

- pa3BuBaTh 00pa3HOE, TEXHUYECKOE MBIIUICHUE U YMEHUE BbIPAa3UTh CBOM 3aMBbICET;

- pa3BUBaTh YMEHHS pabOTaTh MO MPEATIOKEHHBIM HHCTPYKIUAM IO COOpKE MOJIeIIeH;

- pa3BUBaTh YMEHUS TBOPYECKU NOIXOIUTH K PELICHUIO 3a7a4u;

- CTUMYJHMpPOBAaTh MOTHBAIMIO OOYYalOUIMXCA K TIOJIYYECHUIO 3HAHHWM, MOMOTraTh

(bopMHpPOBATH TBOPUECKYIO JTMUYHOCTH PEOCHKA.

- CcII0cOOCTBOBATh Pa3BUTHIO HHTEpPECA K TEXHUKE, MOACTHUPOBAHHUIO,

BocnurarejabHbie:

1. BoliBUTh 3aMHTEPECOBAHHBIX OOYYAIOUIMXCS, MPOSBUBIIMX HHTEPEC K 3HAHUSAM IO
ocBoeHuto 3D MonenupoBaHusl.

2. Oka3zaTtb OMOIs B ()OPMUPOBAHUU YCTOHYMBOTO MHTEpECa K IMOCTPOCHUIO MOJETCH C
nomotibio 3D-npunTepa.

3. B mporecce coznaHus Mojieneil HayduTh OOBEIUHATh PeabHBII MUP C BUPTYaJbHBIM,
3TO MOBBICUT YPOBEHb MPOCTPAHCTBEHHOT'O MBIIIICHHSI, BOOOPaKEHUS.

4. BocnuThIBaTh YMCTBEHHBIE U BOJIEBBIE YCHIIHS, KOHIIEHTPAIMIO BHUMAHUS, IOTHYHOCTh U
Pa3BUTOTO BOOOpaKEHUSI.

IInanupyembie pe3yabTaThbl 0CBOEHHS POTrPAMMBI

[Tnanupyemble pe3ynbTaThl OCBOSHHS MPOTrPaMMBbl BKIIOYAIOT CIEAYIOIIME HAINPABICHHS:
dbopMUpOBaHWE  YHHUBEPCATBHBIX  Y4EOHBIX  ACUCTBHA  (JIMYHOCTHBIX, PETYISTUBHBIX,
KOMMYHUKATUBHBIX, TIO3HABaTEIbHBIX), Y4YeOHY0 ®  oOmenonbs3oBarenbckyro  WKT-
KOMIIETEHTHOCTh OOYYaIOIIMXCS, OIBIT HCCICAOBATEIILCKOM W TIPOCKTHOH JesTEIHHOCTH,
HaBBIKHM pabOTHI ¢ HH(MOpMaIueH.

JIuunocmmuute pe3yniomamol:

- TOTOBHOCTbD U CIIOCOOHOCTh 00YYaIONIUXCSl K CAMOPA3BHUTHIO;

- MOTHBAITUS IEATEILHOCTH;

- CAaMOOIICHKa Ha OCHOBE KPUTEPHUEB YCIEITHOCTH 3TOH NESATEITHHOCTH;

- HaBBIKM COTPYAHHMYECTBA B Pa3HBIX CUTYaIlUsIX, YMEHHE HE CO3/1aBaTh KOH(JIUKTHI H
HAXOJIUTh BBIXOJIBI M3 CIIOPHBIX CUTYAIHIA;

- OTHYECKWE YYBCTBA, TMPEKIE BCErO JTOOPOXKEITATENBHOCTh U  AMOIMOHAIBHO-
HPaBCTBEHHAsT OT3BIBUMBOCTh. MeTamnpeaMeTHbIE Pe3yibTaThl: PeryssiTHBHBIC YHHBEpCAIbHBIC
yueOHbIC NCHCTBHS:

- OCBOEHHE CIOcOOOB pemieHus: NpoOjeM TBOPYECKOTO XapakTepa B JKU3HEHHBIX
CUTYaIUSX;

- (hopMUpOBaHME yMEHHUIl CTAaBUTHh LIElb — CO3JAaHUE TBOPUYECKOW PabOTHI, MIIAHHPOBATH
JOCTH>KEHUE 3TOM 11eTH, CO3/1aBaTh HATIAIHbIE rpaduyeckre 00BEKTHI B Ipoliecce padoThl,

- OLICHMBaHHE MOJYYAIOIIErocsi TBOPYECKOIO TPOAYKTa U COOTHECEHHE €ro ¢
U3HAYaJIbHBIM 3aMbICIIOM, BBIMIOJIHEHUE MO HEOOXOAWMOCTH KOPPEKUMHU JHOO0 MpOAyKTa, JHUOO
3ambicia. [lo3HaBaTenbHbIE YHUBEpCATIbHBIC YUeOHBIC IEHCTBHS:



- CTPOUTH PACCYXIECHUE OT OOILINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YaCTHBIX
SBJIEHUHN K OOIMM 3aKOHOMEPHOCTSIM, CTPOUTH PACCYKJIEHUE Ha OCHOBE CPAaBHEHUS MPEIMETOB
U SIBJICHUM, BBIAETISS IPU ATOM OOIIME MPU3HAKH.

Kommynuxamusnvle ynugepcanvrvlie yuedOHbie Oelicmeus.

- (dopmupoBaHMe U pa3BUTHE KOMIETEHTHOCTM B  OOJACTM  MCIOJIb30BaHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

- MOJATOTOBKA rpad)UueCcKuX MaTepuanoB s 3((HEKTUBHOTO BHICTYTUICHHS.

Ilpeomemmnsie pe3yromamal:

Kypc cnocoOGcTByeT MOCTHKEHHIO OOYYaIOMIMMHUCS TPEIMETHBIX PE3yJbTaTOB YYEOHOTO
npenmera «Mudopmatukay. Ydamuiics HOMy4uT YriyOnEHHbIE 3HAHHUS O BO3MOXKHOCTSIX
MOCTPOCHUS TPEXMEPHBIX Mojeneil. HayuuTcs camocTosITensHO co37qaBaTh MPOCThIE MOIENU
peasbHbIX 00BEKTOB. JlocTWYb MJIAHUPYEMBIX PE3yAbTAaTOB MMOMOTYT IeJarorudyeckue
TEXHOJIOTUH, HCIIOJB3YIOIIMEe METOJbl aKTUBHOro oOyueHus. IlpuMepamMu Takux TEXHOJOTHMA
SBIISIIOTCSL MTPOBBIE TEXHOJOTMH. BocnurarenbHblil 3¢dekT nocTuraercs mo ABYM YpPOBHSIM
B3aUMO/JICHCTBUS — CBSI3b YUEHHKA CO CBOMM YUHTEJEM M B3aUMOJICHCTBUE LIKOJLHUKOB MEXKIY
co0oii Ha ypOBHE I'PYIIIbI KPYKKA.

OcymecTBisieTcs IPUOOPETeHNE MIKOILHUKAMU:

- 3HaHW 00 wWHQOpPMATHKE KaK 4YacTH OOIIEYeNIOBEUYeCKOW KYIbTYphl, Kak Qopme
ONHKCAaHUsI W METOJIe TMO3HAHMUS ACWCTBUTENBHOCTH, O 3HAYMMOCTH TE€OMETPUU B Pa3BUTHH
[IUBIJIN3ALUN U COBPEMEHHOTO OOIIEeCTBA;

- 3HaHUH 0 c1I0CO0ax CaMOCTOSITEIBHOTO MIOMCKA, HAXOXKICHUS U 00pabOTKU HH(OpMAIH;

- 3HaHUH O MpaBWJIaX KOHCTPYKTUBHOM I'PYINIIOBON pabOTHL;

- HaBBIKOB KYJIBTYPhI PEYH.

Y4eOHO-TEeMaTHUYECKNH IUIAHUPOBAHUE

Ne HaumeHoBaHue pa3iesioB U TeM Bcero KoanuecTBo 4acoB
yacoB | Teopernueckue | [IlpakTuyeckue

BBenenne. TexHuka 0€301macHOCTH. 1 1 -

| OcHoBbl 3D mogesupoBanus B
Blender

1 | Cucrema oxon B Blender. Blender na 2 1 1
PYCCKOM.

2 | HaBuranus B 3D- 2 1 1

NPOCTPAaHCTBE.3HAKOMCTBO €
npumutuBamu. [1/p: «Jlemaem
CHCTOBUKA U3 IPUMUTUBOB.

3 | BeicTpoe n1y0upoBaHHe 00bEKTOB. 2 0,5 1,5
I1/p: «Co3nanue OBeUKm».
4 | 3HAaKOMCTBO C KaMepPOii 1 OCHOBBI 2 1 1

HACTPOMKH JIaMII.
I1/p: «Co3nanue peHaep CTyAuu»

5 | Pa6ora ¢ MaccHBaMH. 2 0,5 15
I1/p: «Co3nanue ClieHbl C MAaCCUBAMI)
6 | Tesa BpameHus. 3 1 2

[1/p: «Co3nmaem maxmaTsl U
[IAXMATHYIO JJOCKY»

7 | M”HCTPYMEHTBbI HApe3KH M yAaJeHH. 3 1 2
[1/p: «Co3nmanue caMoro momnyJasspHOTO
opwinanta KP-57»

8 | MoaenupoBaHue 3 1 2




TexkcrypupoBanue. [1/p: «Co3nanue
OaHaHa»

9 | IlepBo€e 3HAKOMCTBO C YACTHIIAMH. 3 1 2
I1/p: «Co3nmanue TpaBbI»
10 | Hacrpoiika matepuaioB Cycles 3 1 2
[1/p: «Co3znanue HOBOTOTHEH
OTKPBITKI
11 | IIpoekTt «Co31aHue 00bEKTA HA 3 1 2
3a/IaHHYI0 TEMY»
29 11 18
Il | CkyabnTHHT
1 | 3HakoMHMcSI ¢ HTHCTPYMEHTAMH. 2 0,5 1,5
[1/p: «Monenupyem npoyKThI
MTUTAHUS
2 | 3HaKOMHMMCSI ¢ HHCTPYMEHTAMH. 2 0,5 1,5
[T/p: «MonenupyeM GUrypsl
TIEPCOHAKAY
3 | lpoekT «CKyJIBNTHHT MEPCOHAKA HA 3 - 3
BbIOOP»
7 1 6
111 | MoaenupoBanue B Blender no
YepTexKy
1 | MoaeanpoBaHue 1O YePTEKY C 3 1 2
cobroienremM pasmepos. [1/p:
«Coznanne 0JI0Ka JIeT0-KOHCTPYKTOPaY
2 | 3d monenupoBanue B Blender no 3 1 2
YepTe:Ky ¢ co0/II0IeHueM pa3MepoB.
[1/p: «MonenupoBanue B Blender
nepskarens st 3d medatu.
3 | IlpoexkT «MoaennpoBaHue IeTaJH 1O 3 - 3
YepTeKy»
9 2 7
IV | HoruroHaabHOe MOAEJIMPOBAHHE
1 MogaeanpoBanue oobekTa. [1/p: 1 0,5 0,5
«Harka»
2 | MonenupoBaHue 00beKTA. 1 0,5 0,5
I1/p: «Co3nanue mupoKHOTO»
3 | MoaenupoBaHue 00beKTA. 3 1 2
I1/p: «Coznanue numipsl B Cycles»
4 | MoaeaupoBaHne 00beKTA. 3 1 2
I[1/p: «Hu3KONmOMUTOHAIBHBIN TUHO3aBP)
5 | MoaenupoBanue 00beKTA. 3 1 2
I1/p: «MonenupoBaHue mepcoHaxa»
6 | MoxeanpoBanue o0beKTA. 3 1 2
[1/p: «MonenupoBaHne aBTOMOOHIIS
LowPolyChevroletCamaro»
7 | IIpoekT «MoaeJnpoBaHne 00bEKTA 2 - 2
10 BBIOOPY»
16 5 11
\/ | PUTTHHT W TEKCTYpHpOBaHHE
1 Purrunr. I[1/p: «Purrunr u anumarus 3 1 2
HU3KOIOJUTOHAIBHOTO TUHO3aBpay
2 | TekcTypupoBaHue. 3 1 2




I1/p: «HU3KOMOIUTrOHATBHBIN JTUHO3aBP»

3 | IpoekT «PUTrruHT M 3 - 3
TEeKCTYPUPOBaHUE 00bEKTA MO
BBIOOpPY»

9 2 7
VI | 3D neuarsb

1 | Begenue. Cdepnl npumenenus 3D- 4 1 3
neyaTu

2 | TunbI NPUHTEPOB U KOMIAHHH. 3 2 1
Texnosornu 3D-neuaru. [1/p:«[IpaBka
MOJICTIH»

3 | Hacrpoiika Blender u exuHUIIBI 3 1 2

n3mepenus. Ilapamerp Scale.
[1/p:«ITpaBka Mogenm»

4 | OcHOoBHAas MpoOBepPKa MojeJ Ik (non- 3 1 2
manifold).I1/p: «[IpaBka Mmoxem»
5 | Ilposepku solid m badcontiguosedges. 3 1 2

Camonepeceuenue (Intersections).
[1/p:«ITpaBka Moaemm»

6 | [lnoxue rpanu u pedpa (Degenerate). 3 1 2
Hckaxennnie rpanm (Distorted)
I1/p:«IIpaBka Mosienm»

7 | Tommmua (Thikness). Ocrpoie pedpa 19 7 12
(Edgesharp). I1/p:«ITpaBka Moenn»

8 | Uudopmauus o MoesIu U ee pa3Mep. 3 1 2
Ioabie mopesn. I1/p:«IIpaBka
MOJICTIH»

9 | Okcmopt MoaeJteii. [IBeTHast Moesb 3 1 2
(vertexcolor). IT/p:«I[TpaBka Moaen».

10 | Mopnean C TekcTypoii (texturepaint) 3 1 2

Mopaenanb C BHelIHE TeKCTYpoil
I1/p:«IIpaBka Mosienm»

11 | ®dakTopbl, BAUAIOLINE HA TOYHOCTD. 4 2 2
[1/p:«ITpaBka Moaenm»
12 | Mpoekr «IleuyaTsh MoaETH IO 6 1 5
BBIOOpPY»
19 6 13
HToro: 108 24 48

Conepxxanue nporpamMmmabl
l. OcHossl 3D moneaupoBanus B Blender

Tema 1. Beenenne. Texnuka 0e300acHOCTH

Teopus. Texnuka 6e3onacuHoctu.MHTEpdeiic u koHDUTYypalus TPOrpaMM KOMITbIOTEPHOM
rpaduKy.

IIpakTuka. Hactpoiika pabouero croma.

Tema 2. Cucrema okoH B Blender. Blender Ha pycckom.

Teopus.Cucrema okoH B Blender. 17 Tunos okon. Blender Ha pycckom.

IIpakruka. PycudumnupoBanne nmporpaMMel.

Tema 3. Hapuranus B 3D-npocrpancree. 3HAKOMCTBO ¢ NPUMHTHBAMM.




Teopusi.Ilepemernienue, BpalieHne, MacTrabupoBaHue.

IIpakTuka.«/lenaeM CHETOBUKA U3 IPUMUTUBOBY.

Tema 4. beicTpoe 1y0JMpoBaHHe 00BEKTOB.

Teopus./lyonupoBanue o0bekTOB B Blender u 3HakOMCTBO ¢ TOPSYMMH KIIABUIIIAMHU.
IpakTnka.«Co31aHUE OBEUKH.

Tema S. 3HaKOMCTBO € KaMepOH M1 OCHOBbI HACTPOMKM JIaMIl.

Teopusi.Uto Takoe kamepa, JIUIsl 4ero OHa HY)KHA U Kak BU3yainu3uposatb 3D moxenu.
Ncrounuku cBeTa: TOUKa, COMHIIE, MPOKEKTOP, oiycdepa, mMpoKeKTop.
IpaxkTuka.«Co3nanue peHaep CTyIun»

Tema 6. PaGora ¢ MmaccuBamu.

Teopusi.PeansHoe yckopenune moaenupoBanus B blender. Pabora ¢ maccuBamu.
IpakTuka.«Co31anue ClieHbl ¢ MaCCUBaMU»

Tema 7. Tena BpanieHus.

Teopus.OxctpynupoBanue, Mmogudukatops! "Bunt" u "Otpaxenue", Shift+TAB -
MEePEKITIOUECHNE MEXKy PeKUMaMU TTOJIMCETKHY (BepIrHa, pedpo U rpanb). [lepemenienne Mmexmy
ciosimu, "penakrop UV nzobpaxenuit".

IpakTuka.«Co3naemM maxmaThl U IMIaXMaTHYIO TOCKY»

Tema 8. UHCTpYMEHTHI HApe3KH U YVIAJECHUS.

Teopusi.PactBopenue BepiuH u pédep, Hapeska HoxoM (K), ”HCTpyMEHTBI ynaneHus.
IIpakTuka.«Co3nanue camoro nomyisipHoro opuumanta KP-57»

Tema 9. MoaeanpoBaHue U TEKCTYPUPOBAHUE.

Teopus.Co3nanue peaaTucTHuHbIX 00beKTOB, UV KapTa Ajisi pa3MenleHus: TEKCTYPHI.
IIpakruka.«Co3nanne 6aHaHay

Tema 10. IlepBoe 3HAKOMCTBO € YACTHLAMM.

Teopusi.UV pazpeptka, pazpessl Ctrl+R, mogpaznenenne nosepxuocteit W.
IIpakTuka.«Co3nanue TpaBb».

Tema 11. HacTpoiika maTepuajioB Cycles

Teopusi.ImnoprupoBanue 00bexToB B Blender, Hactpoiika marepuaios.
IpakTuka.«Co31aHHe HOBOTOJIHEW OTKPBITKI.

Tema 12. IlpoekT «Co31aHNe 00bEKTA HA 32JAHHVIO TEMY»

IpakTuka. Tema: «cApxuTekTypa 31aHUN»

Il. Ckyabnrunr

Tema 1. 3HaKOMHMCSI C MHCTPYMEHTAMHU.

Teopusi. Kuctu (Blob) Hlapuk, (Brushu SculptDraw), ckynentypHoe pucoBanue, (Clay) rimna,
(ClayStrips) rmunsiabie oinocsl, (Crease) cknanka, (Fill/Deepen) HanonHeHue/yriyoneHue,
(Flatten/Contrast) BeipaBauBanue/koHTpact, (Grab) meperackuBanue, (Inflate/Deflate)
BCITyYHBaHUE/B3AyTHE.

IpaxkTuka. «Moaenupyem NpOoAYKThl TUTAHUS».

Tema 2. 3HaAKOMHUMCSI C MHCTPYMEHTAMHU.

Teopus. Kuctu(Layer) cioii, (Mask) macka, (Nudge) Touok mokrem, (Pinch/Magnify)
3aoctpenue / yBenuuenue, (Polish) momuposka, (Scrape/Peaks) ckpedok/octpue, (SculptDraw)
CKYJIBITYpHOE prcoBaHue, (Smooth) criakusanwue, (SnakeHook) 3meunnsrit kprok, (Thumb)
naser, (Twist) ckpyunBanue.

IIpakTuka. «Monenupyem QUTrypsl IepcoHaKa.

Tema 3. IIpoekT «CKYJLNTHHI NEPCOHAKA HA BHIOOD»

Ipakruka. Temsr: «KuBotHoe», «Po60TY, «Jlero-nepconax»

I1l. MopeaupoBanue B Blender mo yeprexy



Tema 1. MoaeanpoBaHue 10 YepPTeEkKY € COOTI0ICHHEM pPa3MepoB.

Teopus. MonenupoBanue B Blender 6110k Jiero KOHCTpYKTOpa B TOYHOM COOTBETCTBHUH C
YepTEeKOM U C COOJIO/IEHUEM BCEX 3a/IaHHBIX Pa3MEPOB.

IIpakTuka. «Co3ganne 0JI0Ka JEro KOHCTPYKTOPAy.

Tema 2. 3d moaeanpoBanue B Blender o yeprexy ¢ co00/110leHHEM pa3MepoB.

Teopusi. Mozens HacTeHHOro0 Jepskarens it kamepbl Sony PS3 EYE s nanbheiimei ee
pacrniedatku 3d mpuHTEpE C UCTIOb30BaHUEM TexHoJaoruu FDM.
IIpakTuka.«MoaenupoBanre B Blender HacteHHoro nepxatens 1 3d meqatu».

Tema 3. IIpoekT «MoaeIMpOBaAHUE IETAJIM 110 YEPTEKY»

IpaxkTuka. Temsr: «KpoHmTeln», «YTOI0K», «YTOJOK MOHTaXHBINY», «Pydka aep:xarens», u

T.O..

1IV.  IoJauroHajibHOe MOeTHPOBAHUE

Tema 1. MoaeanpoBanue 00beKTA.

Teopus. CmonenupoBath yanky u Omroane.HaknaasiBats Teketypy npu nomoru UV-
pa3BepTku.C MOMOIIBIO0 HOJIOB M TEKCTYp CO3JaTh MaTepHall: IOKoJaaa, KopeiHoro 3epHa,
TKaHu.HacTpouTth ocBelienne 1 co3aath MpuBieKaTeibHyto ciueny B Cycles.

IIpakTuka. «MoaenupoBaHUE YalIKK»

Tema 2. MoeaupoBanue 00beKTA.

Teopusi. MoaenrpoBaHre MUPOKHOTO C MOMOIIBIO KPUBBIX be3be U AKCTPYIUpPOBAHUSL.
Co3anue npocThIX MaTEPUAIOB U HACTPOIKA OCBEIICHUSI.

IpakTuka. «Co3ganue NUpOKHOT0»

Tema 3. MoeaupoBanue 00beKTA.

Teopus. Hactpoiika matepuanos B Cycles. Moaudukaropbl Solidify uSubdivison Surface.
IpakTuka. «Co3nanue numusl B Cycles»

Tema 4. MoaeanpoBanue 00beKTA.

Teopusi. MoaubukatopMirrormist co3ganus HU3KOMOJIUTOHAIBHOM Moien TupaHHO3aBpa.
IpakTnka. «HU3KONOIUTOHANBHBIN JUHO3aBp»

Tema 5. MoneaupoBanue 00beKTAa.

Teopusi. OcHOBBI MO/IEIMpPOBaHUs IepcoHaxel B Blender. 3anekanue kapTbl HOpMaiel U KapThl
3ateHeHus (ambientocclusionmap) 11t UCTIOJIB30BaHUS, TTOTYIHBIIETOCs lowpoly mepconaxa.
IIpakTuka. «MoaenupoBaHue epCcoHaxa»

Tema 6. MoneaupoBanue 00beKTA.

Teopus.Co3znanueLowPolymonenuChevroletCamaro. MoaenupoBaHie aBTOMOOUIIS €
MOMOIUIbIO YePTEKEN, BHIMOTHEHUEPA3BEPTKU U HAJIOKEHUE TEKCTYPBHI.
IpakTuka.«MonenmupoBanue apromoomisi LowPolyChevroletCamaro»

Tema 10. IIpoekT «MoaeaupoBanne 00beKTa M0 BHIOOPY»

IIpakruka.Temsl: «'py3oBuk», «Menseab», «llepconax», «Pobot», u T.1..

V. PUrruHr m rekcrypupoBaHue

Tema 1. Purrunr.

Teopus.Co3nanne npocToro purra Ha IpUMepe HU3KOMOJUTOHAIBHOIO JUHO3aBpa U aHUMALIHS
€ro JIBMKEHUS.

IIpakTuka. «PUTTUHT 1 aHUMAaLKS HU3KOIIOJIUTOHAJIBHOTO IMHO3aBPay

Tema 2. TekcrypupoBanue.

Teopusi.HanoxxeHne TEKCTypbl HA HU3KOIIOJIUTOHAIBHYIO MOJIEIIb JUHO3aBpa IIpu nnomou UV-
pa3BepTKH U TpahUUECcKOro peaaKTopa.

HpakTnka.<HU3KOMOIUTOHATIBHBINA JUHO3aBP»

Tema 3. IIpoekT « PUITHHI ¥ TEKCTYPHPOBAHHE 00BEKTA 10 BLIOOPY»

IIpakTuka. Temsr: «Yepenaxa», «Menseapy», «Ilepconax», «Po6oT», u T.1..

VI. 3D nmeuarnb



Tema 1. Beenenue. Chepnl npumeHenus 3D-neyatu

Teopus./locrynHocts 3D neyatu B apXUTEKTYpE, CTPOUTENIBCTBE, MEIKOCEPUIHOM
IIPOU3BO/JICTBE, METUIIHE, 00pa30BaHUU, IOBEIIMPHOM Jielie, Hoaurpaduu, U3roTOBJICHUN
peKIaMHON U CyBeHUPHOM Mpoaykiuu. OcHOBHBIC chepbl mpuMeHeHus 3D nedyatu B HaIM THA
Tema 2. Tunel npuHTepoB U KoMnanuu. Texnoaorun 3D-neyaru.

Teopus.IIpuHIUIBI, BO3MOKHOCTH, PacXoiHbIe MaTepualbl. CTepeonuTorpadus
(StereoLithographyApparatus, SLA). BeibopouHnoe 1azepHoe CrieKanue
(SelectiveLaserSintering, SLS). Meron mHOrocTpyiiHOTO MoaenupoBanus (MultiJetModeling,
MJM)

IpakTuka.«[IpaBka Mmonenu». [locnoitHoecknenBanuernsienok (Laminated Object
Manufacturing, LOM). ITocnoiinoenamnasienue (Fusing Deposition Modeling, FDM). 3D
Printing (3DP, 3D-nicuats).

Tema 3. Hactpoiika Blender u enmanubl u3mepenns. [lapamverp Scale.
Teopus.PacnonoxxeHne 0KOH, IEPEKIIOYEHUE U KaK COXpaHeHUueeAuHUL n3Mepenus. Hactpoitku
MIPOEKTA M TI0JIb30BATEIbCKNE HACTPOUKHU. 3HaueHne Screen Jjis mapamerpa Scale.
IIpakruka. «IIpaBka monenu»

Tema 4. OcHoBHasi MpoBepka Moaean (non-manifold).

Teopusi.Hemanudonnnas (He 3akpeiTas/He repmernyHas) reomerpus 3D oOwexra. Non-
manifold-reomeTpus.

IIpakruka. «IIpaBka moxenu»

Tema 5. IIposepku solid u badcontiguosedges. Camonepecedyenne (Intersections).
Teopus.IIpsmoit umnopt ganHbIX. Tunb Qaiiaos, oTKpeIBaeMble HanpsiMmyto B SolidEdge.
NmmopT daitnos u3 cropoHaux CAD-cucteM ¢ TOMOIIBIO TPOMEKYTOYHBIX (POPMATOB.
CamornepeceyeHus MOJTUTOHOB.

IIpaxkTuka. «[IpaBka moaenu»

Tema 6. [1noxue rpanu u pedpa (Degenerate).Mcka:xkennbie rpanu (Distorted)
Teopusi.IlpoBepka Ha mpurogHocTh 3D MozeNel K mevaTu, UCIonb3ys G yHKIIMOHATEHOCTh
nporpsiMmbl Blender 3D.

IIpaxkTuka. «[IpaBka moaenu»

Tema 7. Tosmmna (Thikness). Ocrpsie pedpa (Edgesharp).

Teopusi. Moaudukarop EdgeSplit, OctpsiE pebdpa (FlatShading), 3araganasiii yromn
(SplitAngle), octpsie (MarkSharp). Crinaxxennsie péopa (Smooth), ocrpeime (Flat). Pexumer:
EdgeAngle u SharpEdges

IIpakTuka. «IIpaBka moxenu»

Tema 8. Undopmanus o monean u ee pasmep. IloJibie Momean.

Teopus.Ileyats TOUHON MOENU. Y CalKa U AMAMETP DKCTPY3HUH pacIliaBa, AMaMETP dKCTPY3HH.
3anonHeHue neranu npu 3D nedartu.

IIpakruka. «IIpaBka moxenu»

Tema 9. Dkcnopt mosneseii. IlBeTHasi Mmogeasn (vertexcolor).

Teopus.Pa3pemenue daiina. PacimpenHslii criucok popMaToB, KOTOPbIE aBTOMATUYECKH
skcnioptupytotea B STL: STP, STEP, OFF, OBJ, PLY u nenocpeactsenno STL. Kapra
VertexColor.

IIpaxkTuka. «[IpaBka moaenu»

Tema 10. Moaeb C TekcTypoii (texturepaint). Moesib C BHelIHEH TEKCTYPOii
Teopusi.OxcriopT MojieNei ¢ MpaBUIIbHBIMU Tabaputamu B popmat .STL, a Taxke B popmar
VRML c tekcrypamu.

IpaxkTuka. «[IpaBka moxenu»

Tema 11. @aKTOpBI, BIAUAKOIINE HA TOYHOCTb.

Teopusi.TouHOCTH MO3ULIMOHUPOBAHUS, pa3pelIatonias CIOCOOHOCTh, TEMITEpATypa COIIa,
TEeMIepaTypa cToja, KaluOpoBKa.

IIpaxkTuka. «[IpaBka moaenu»

Tema 12. TIpoekT «IleyaTh MOIeJIH 110 BLIOOPY»

IIpakTuka. Bei0op 13 BRIMOJHEHHBIX MOJIEJICH B TEUEHUHU T'0J1a.
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Kpurtepun oieHKH pe3yabTaToB 00y4eHHsA

- BBICOKMH YpOBeHb — ywamuiica osnagen Ha 100-80% yMeHusMH u HaBBIKaMH,
NPEIYCMOTPEHHBIMUA MPOTPaMMOIl 3a KOHKPETHBIH NepHoJ; pabOTaeT caMOCTOATENbHO, HE
UCTIBITHIBAET OCOOBIX TPYIHOCTEH; BBIMOJNHSAET TNPAKTUUYECKUE 3aJaHUS C DBJIEMEHTaMH
TBOPYECTBA;

- CpelHUI ypOBEHb — y ydalerocsi 00bEM YCBOCHHBIX YMEHHUI M HaBBIKOB cocTaBiser 70-
50%; paboTaeT ¢ MOMOIIBIO TIeIarora; B OCHOBHOM, BBITIOTHSET 3a/IaHUs HA OCHOBE 00pasiia;

- HU3KUH YpOBEHb - peOEHOK oBnazen MeHee 4yeMm 50% mnpenycMOTPEHHBIX YMEHUH U
HAaBBbIKOB, HUCIBITHIBAET CEPbE3HBIE 3aTPYJHEHUS; B COCTOSHUU BBINOJIHATH JHIIb IPOCTEHIINE
[IPAKTUYECKHE 3a/laHus NIE1arora;

- mporpamMmy HE OCBOWJ - Yydamuiics oBiazgen MeHee udeM 20% mNpenycMOTpPEHHBIX
porpaMMoit 00bEéMa yMEHUH 1 HaBBIKOB.

CucremMa OleHKH OCBOCHUSI POrPaMMbl

CucreMa OLIEHKH IPEIyCMaTPUBAET YPOBHEBBIM MOAXO] K MPEACTABICHUIO NIAHUPYEMBIX
PE3YIbTATOB U UHCTPYMCHTAPUIO UI OUCHKH UX JOCTUKCHUS.

CorimacHo 3TOMy MOAXOIYy 3a TOUYKY OTCuéTa MNPUHUMACTCS HEOOXOIUMBIN Ui
IPOJOIDKEHUS O0pa30BaHUSI U PEATbHO JIOCTUTAEMBbIi OOJIBIIMHCTBOM YYalllUXCsS OIOPHBIH
YPOBEHb  00pa30BaTENbHBIX  JOCTH)KECHUI. JlocTvkeHre  3TOr0  ONMOPHOIO  YPOBHS
UHTEPIPETHPYETCs] Kak Oe3yCIOBHBIM y4eOHBIH ycrex peOEHKa. A OICHKAa WHIUBHIYaJIbHBIX
00pa30BaTeNbHBIX JOCTHKCHUH BEAETCS «METOAOM CIIOXKCHHS», NMPHU KOTOPOM (UKCUPYETCs
JOCTUIKCHUC OINOPHOI'0 YpPOBHSA U €ro IPCBBIIICHUC. DTO IO3BOJSIET nmoompATbL NPOABUIKCHUSA
y4aIlIuXcsl, BBICTPauBaTh WHAUBUyaTbHbIE TPACKTOPUU JBMXKEHUS C YUETOM 30HBI OMKaHIIero
pa3BuTHsL.

IIpyn oueHMBaHUU NOCTHMKCHUHN IUIAHUPYEMBIX PE3YyJIbTAaTOB MCIIOJIB3YIOTCS CIEAYIOLINE
(bopMBbI, METOJIbI U BUJIBI OLICHKHU: TIPOEKTHI, TPAKTHUYECKHE U TBOPUYECKUE PAOOTHI.

KoHnTponb ypoBHS yCBOEHMsI MaTepuana OCYUIECTBIISETCS MO Pe3ylbTaTaM BbIIOJHEHUS
yYalIMMHUCS MPAKTUYECKUX 3a[aHUl Ha KaXXJIOM ypoke. B KoHIle Kypca KaxIblil ydaliuics
BBITNOJHSAET MHIWBUIYaIbHBIA MPOEKT B KadyecTBe 3aueTHOW paboThl. Ha mocnennem 3anatuun
MPOBOAMTCA 3alllUTa MPOEKTOB, Ha KOTOPOW ydwaliuecs NpPEICTaBISIIOT CBOM paboOThl U
00CYXXIAI0T X, U UTOTOBBIH TECT.

MeToanueckoe odecnedeHme
JlnarnocTuveckast Kapra (IpoOMeXXyTOUYHBIN KOHTPOJIb)
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MaTtepuanbHO-TeXHHUYECKOE o0ecreueHue

1. IlepcoHanbHBIE KOMIIBIOTEPHI.

2. MyJnbTUMEIUNUHBIN TPOEKTOP, IKPaH.

3. 3D npuntep Maestro Piccolo.
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4. IMporpamma it 3-d MomenrpoBaHusi cB0OOHOTO ToB30Banus Blender 2.90.

5. MAESTRO WIZARD 2.0.5 nmns pa6ots! ¢ 3d npunatepamu cepun MAESTRO
PICCOLO cB00OOIHOTIO NOJIL30BAHUS.

JluTeparypa aiq nexarora

. bonmpmakoB B.I1. MmxenepHas u kommbioTepHas rpaduka: yued. mocobue — CII6.: BXB-
[TerepOypr, 2013.

. bonbmakoB B.II. Co3gaHue TpexMepHBIX MOAENEH M KOHCTPYKTOPCKOM JOKYMEHTALlMM B
cucreMe KOMITAC-3D. IIpaktuxym. — CII6.: BXB-ITerep6ypr, 2010.

JxerimcK. BlenderBasics: camoyuutens, 4 - eu3nanue, 416 ¢., 2011.

Metoanueckoe mocobue mo kypey «OcHoBbl 3D MoaenupoBanus u co3nanus 3D moxaenei» mis
y4amuxcst 00meo0pazoBaTeNbHbIX MKO: LIEHTp TeXHOIOrnYecKrX KOMIIETEHIIMNA aIuTHBHBIX
texuosioruit (LITKAT) r. Boponex, 2014.

. IlpaxoB A. A. «CamoyuuTtens Blender 2.7», BXB-IlerepOypr, 400 c., 2016.

DJIEKTPOHHBIE PeCYPChI VIS NeJarora

. Blender 3D - ypoxku - https://www.youtube.com/channel/UCLYrT1051M_6XKbEc5Te8PA.

. Ypoxku Blender 3D. Ocuosei. Nestergal creative school. 3npasctByii, Blender-
https://www.youtube.com/channel/UCyGkqUw7FQDKY-sztZ5FDDA

. https://maestro3d.pro/filesup/PICCOLO.pdf

. https://www.blender.org

. https://maestro3d.pro/support/

JIEKTPOHHBIE PeCypPChI Al 00YYAKIIMXCH

. 3D-mozaenuposanue B Blender. Kypc mist naunnaronux http://younglinux.info
. Buneoypoku - yuutscs ¢ Hamu nipocto. [Tocmorpen. Ilocnyman. Berygyu:
http://programishka.ru/catalog/list_catalog/1/.

. https://maestro3d.pro/filesup/PICCOLO.pdf

. https://3dtoday.ru/blogs/exorun/bolshoy-obzor-3d-printera-maestro

. https://www.blender.org
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https://www.youtube.com/channel/UCyGkqUw7FQDkY-sztZ5FDDA
https://maestro3d.pro/filesup/PICCOLO.pdf
https://www.blender.org/
https://maestro3d.pro/support/
https://infourok.ru/go.html?href=http%3A%2F%2Fyounglinux.info%2F
http://programishka.ru/catalog/list_catalog/1/
https://maestro3d.pro/filesup/PICCOLO.pdf
https://3dtoday.ru/blogs/exorun/bolshoy-obzor-3d-printera-maestro
https://www.blender.org/
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