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IHosicuuTeNLHAA 3aIUCKA

Ucnonp3oBanne 3D moneneld NpeaMETOB PEeaIbHOTO MHUpa — 3TO BAXKHOE CPEICTBO ISl MEepeaayu
nH(popMaIu, KOTOpOe MOXKET CYIIECTBEHHO IMOBBICUTH d(PPEKTUBHOCTh OOyUCHHUS, a TAKKE CIYXKHUTh
OTIIMYHOM WUIIOCTpallMeid MpH TPOBEICHUU JOKIAIO0B, IMpe3eHTalMi, peKJIaMHBIX KaMIaHUi.
TpexmepHble MoJenU — 00s13aTENIbHBIIN 2JIEMEHT MPOSKTUPOBAHUS COBPEMEHHBIX TPAHCIIOPTHBIX CPEICTB,
APXUTEKTYPHBIX COOPYXEHUM, MHTEPhEepOB. OIHO M3 HMHTEPECHBIX NMPUMEHEHUN KOMIbIOTEpHOU 3D-
rpaduku 1 aHUMaIuy - crePGGEeKThl B COBPEMEHHbBIX XY/10’KECTBEHHBIX U TOKYMEHTAIBHBIX (DUIbMaX.

[Tporpamma «3D moaenupoBanue U 3D meudaTs» AaeT BO3MOXKHOCTb H3YUUTh MPHEMBI CO3TaHUS
KOMIIBIOTEPHBIX TPEXMEPHBIX MOJIeJIel B IporpaMme.

VYxe ceifluac B COBPEMEHHOM IMPOM3BOACTBE M MPOMBILIUIEHHOCTH BOCTPEOOBaHBI CIELMATUCTHI,
oOnajaromue 3HaHUAMHU B 3ToH oOnactu. LlenecooOpa3HOCTh M3ydeHHsS JAaHHOTO Kypca OIpenesseTcs
OBICTPBIM BHEAPEHUEM ITUPPOBOI TEXHUKHU B MMOBCEIHEBHYIO KU3Hb U TIEPEX0IOM K HOBBIM TEXHOJIOTHSIM
o0paboTku uHopManMu. Yyamuecs MONTY4al0T HavyajdbHbIE HABBIKM TPEXMEPHOTO MOJEIMPOBAHUS,
KOTOpBIE MTOBBIIIAIOT UX NOATOTOBIEHHOCTh K )KM3HU B COBPEMEHHOM MUDE.

Cdepsl mpumenenus 3D-rpaduku mpoaoHKalOT PaCIIMPATHCS € KaXKIbIM JTHEM, a CIICIUAIUCTHI,
BJIAJICIOIINE HaBbIKaMK co3aanusi 3D-mozeneii, BocTpeOoBaHbl Ha pHIHKE Tpyaa. M3yueHune TpexmepHoi
rpaduku  yroyOyiser 3HaHUSA, YYalNIMXCsS O METOoJaxX M NpaBmwiIaXx TIpadUIecKOoro OTOOpaKeHHS
uHPOpPMaLMK, Pa3BHBAECT WHTEPEC K pasfeliaM HWH)KEHEpHOW rpaduku, HauepTaTeNbHOW T€OMETPHH,
YEpUCHHUIO, KOMIBIOTEPHBIM TpauyeckuM MporpamMmaM, K peHICHHIO 3aJad  MOJEIHUPOBAHUS
TPEXMEPHBIX OOBEKTOB. Y ydamuxcs (GOPMHPYIOTCS HABBIKM W TPHEMBI PEIICHUS TpapUuvecKux |
MO3UIMOHHBIX 3aJ1au.

JomnonuurensHas o0iieodpazoBarenbHas obmiepa3BuBarolias nporpamma «3D monenuposanue u 3D
nevaThy MpeAHa3HaueHa JJis MIKOJBbHUKOB, JKEIAOIINX MPOJAODKUTE H3yUYEHUE CIIOCOOOB M TEXHOJIOTHIA
MOJICTTUPOBAHUS TPEXMEPHBIX 0OBEKTOB C MOMOIIBI0 CBOOOIHOTO MPOrpaMMHOTo obecrieueHust Blender.

Blender — mporpamma it CO3JaHHS TPEXMEPHON KOMITBIOTEPHOH TrpaduKH. DTO HE TOJBKO
MOJICJIMPOBAaHUE, HO U aHUMalusi, co3JaHHe urp, obpaboTka BuaeomaTepuasoB. M3yueHnue naHHOI
IpOrpaMMbl MTOMOXET Yy4YalluMCsi B JaJbHEWIIEM pellaTh CIOXKHBIE 3a/add, BCTPEYalolIuecs B
NESTENIbHOCTH KOHCTPYKTOpA, apXUTEKTOpa, AU3aifHepa, MPOSKTHPOBIINKA TPEXMEPHBIX HHTep(delicoB, a
TaKKe CIENHATNCTa M0 CO3JaHUI0 AaHUMALMOHHBIX 3D-MHUPOB AJsl peKklIaMHOM U KuHeMaTorpaduyeckoi
IPOIYKIIHH.

HoBusna: pa6ora ¢ 3D rpadukoii — 0JHO U3 caMBIX HOMYJISAPHBIX HAMpPaBICHUI HCIONIb30BAHUS
NEPCOHAIBHOIO KOMIIBIOTEpA, MPUYEM 3aHMMAIOTCS 3TOM paboToil He, TOJBKO MpodeccunoHaNbHbIE
XyIOKHUKHM WM JH3aiHepsl. B Hamie BpeMs TpeXMEpHOM KAapTUHKOW YK€ HUKOIO HE YAMBUIIL. A BOT
nevyath 3D mMozenelt Ha COBpeMEHHOM 000PYyIOBaHUH — JIe7I0 HOBOE. JII0/IM OCBAaMBAIOT a3bl TPEXMEPHOTO
MOJIEJIMPOBAHUS TOCTATOYHO OBICTPO U HAUMHAIOT IPUMEHATH CBOU 3HAHUS HA MTPaKTHUKE.

AKTyaJIbHOCTh  3aKJIO4YaeTcs B TOM, 4YTO JaHHAas IporpamMma CBsi3aHa C TIPOLECCOM
uHbOpMaTU3allud W HEOOXOAMMOCTBIO  JUIsl  KaXJOro  4ejoBeKa  OBJAJAE€Th  HOBEHIIMMHU
MH(OPMALIMOHHBIMU TEXHOJOTUSAMU JJISl a/laliTallii B COBPEMEHHOM OOILECTBE U peasin3allii B MOJTHOU
MEpe CBOEro TBOpYECKOro mnoTeHunuana. Jlobas TBopueckas mnpodeccuss TpeOyeT BIaACHUS
COBPEMEHHBIMH KOMITHIOTEPHBIMH TEXHOJOTHSIMU. Pe3ynbTaThl TEXHUYECKOW (aHTa3uM BCET/a
CTPEMUJINCh BBUINTHCSA Ha Oymary, a 3aTeM U BOIUIOTUThCA B *U3Hb. Ecnu paHblie, IpeacTaBUTh TO, Kak
OyJIeT BBITJISIIETh JIOM WM UHTEPhEpP KOMHATHI, aBTOMOOUITb WITH TETIJIOXO/ MBI MOTJIH JIMIIIb TI0 YEPTEKY
WIM PUCYHKY, TO C TMOSIBIEHHUEM KOMIIBIOTEPHOTO TPEXMEPHOTO MOJEIMPOBAHUS CTajJ0 BO3MOXKHBIM
co3ziaTh 00BEeMHOE M300paXKeHHE CIIPOSKTUPOBAHHOTO coopyskeHust. OHO oTanuaercs GpoTtorpadudeckoit
TOYHOCTBIO U TIO3BOJISIET Jy4Yllle MPEJACTaBUTh cede, Kak OyAeT BBITJISACTh MPOEKT, BOIUIOUICHHBIH B
KHU3HU U CBOEBPEMEHHO BHECTH OIpe/esieHHbIE KOPPEKTUBbL. 3D Mojienb 00bIYHO MPOU3BOIUT Iropas3zio
Oosblliee BIIEYATIIEHHE, YEM BCE OCTalbHbIEe CHOCOOBI Mpe3eHTaluu Oyaymiero mnpoekrta. [lepenoBbie
TEXHOJIOTHH MO3BOJISIOT 100UBaThCsI MOTpsicaomuX (3((HEeKTUBHBIX) Pe3yTbTaTOB.

Ilemaroruveckasi 1mejecOOOPa3HOCTb 3aKJIIOYAETCS B TOM, YTO JaHHas MporpaMma IO3BOJIUT
BBISIBUTH 3aMHTEPECOBAHHBIX OOYYaIONINXCs, MPOSIBUBIIMX MHTEpPEC K 3HAHUSAM, OKa3aTh MM MOMOIIb B
(GopMHpOBaHNHN YCTOMYMBOIO MHTEpECa K MOCTPOCHUIO Mozesel ¢ momonisio 3D-npunrepa. B npouecce



CO3J1aHus MoAesel oOyuaromuecs: HaydaTcsl OObE€AMHATh PealbHbIl MUP C BUPTYallbHBIM, 3TO MTOBBICUT
YPOBEHb IPOCTPAHCTBEHHOT'O MBILJICHHSI, BOOOPAXKEHUSI.
IIpakTnyeckasi 3HAYUMOCTh
TpéxmepHas rpaduka akTHBHO MPUMEHSETCS AJIs CO3JaHus N300pakeHU Ha TUIOCKOCTH dKpaHa WIIH
JUCTa N€YaTHOM MpOAYKIMM B HAyKe W IPOMBIIIJIEHHOCTH, apXUTEKTypHOM BH3yalau3aluud B
COBPEMEHHBIX CHCTEMax MEIULMHCKON BHM3yanu3anuu. Camoe IHPOKOE NMPUMEHEHHE — BO MHOTHUX
COBPEMEHHBIX KOMITBIOTEPHBIX WUIpaxX, a TaKkKe Kak AJIEMEHT KuHemarorpada, TeiaeBHICHHs, TeYyaTHOH
npoaykuuu. 3D MonenupoBaHHME NPUMEHSAETCS B TEHJEpax W IpH Ipe3eHTauusax npoekrtoB. OHO
MO3BOJISIET YEJIOBEKY YBUAETH OOBEKTHI B TOM BUJE, KAKMMH OHH SIBISIOTCS B JIEHCTBHTEIBHOCTU. JTO
3HAUUT, YTO TAKOTO POJa IPOrpaMMBbI 1al0T BO3MOKHOCTb C3KOHOMHUTbH OTPOMHOE KOJIMYECTBO CPEJICTB U
BpPEMEHH, IMOCKOJBbKY JUIS IMPE3CHTALWH, HAalpuMep, OONBIINX MPOEKTOB, HEOOXOAMMO MPHIIOKECHHUE,
COOTBETCTBEHHO, OTPOMHBIX YCHUJIUH.
OT1inyuTeIbHbIE 0CO0CHHOCTH
[IporpaMMa JMYHOCTHO-OPHEHTHPOBAaHA W COCTaBJIEHA TaK, YTOOBI KaXAbli peOEHOK HMen
BO3MOXHOCTbh CAMOCTOSITEIILHO BBIOpaTh Hanbosiee HHTEPECHBIM 00BbEKT padoThl, IPUEMIIEMbIH 1711 HETO.
Ha 3aHATMSX OpuUMEHSIOTCS  MH(QOPMALMOHHBIE TEXHOJIOTMH M IPOEKTHAas  JAEATENbHOCTb.
JononHurenbHas oduieodbpaszoBareabHas nporpamma «3D moznenuposanue u 3D nmevars» paccuuTaHa Ha
yuamuxcst 14-17 7ner, uMMerOmMX ONbIT paboThl C KOMIBIOTEPOM Ha YpPOBHE IOATOTOBIEHHOIO
H0JIb30BATENsl, UMEIOIINX NTepBOHAYaIbHble HaBbIKM paboThl B porpammMe Blender. ITpopomkurenbHOCTD
oOyuenust 1 rop, 3aHATHsS MPOBOAATCS 2 pa3za B Helento o 2 yaca. OcBoeHHe Marepuaiga Kypca
00y4aroImuMcs MOATBEP)KIACTCS CAMOCTOSTENILHO BBINOJIHEHHBIM MPOEKTOM — pazpaboTkoit 3D-monenu
3aJJaHHOTO 00OBEKTa.
TpeboBaHMsT K MUHMMaJIbHO HEOOXOJMMOMY YPOBHIO 3HAaHMM, YMEHMH W HAaBBIKOB Yy4alllUXCs,
HEOOXOIUMBIX JUIsl YCIIEIIHOTO U3Y4YEHUs ITaHHOTO Kypca:
- WMETh HaBBIKM pPabOTHl B omepanuoHHOW cucreme Windows wmmm Linux (ymers 3amyckaTh
IPUJIOKEHUS, BBIIIOJIHTH ONlepaliuy ¢ (pailylaMu U Marnkamu);
- yMeTbh paboTaTh ¢ AByMEPHBIMH IpadudeckuMu nporpammamu (Hanpumep, Photoshop nimm GIMP);
- HWMeTh HavaJIbHBIC HAaBBIKK Pa0OTHI B iporpamMme Blender.

Heab: co3manue ycnoBuil sl wu3ydeHHss ocHOB 3D MoaenupoBaHHs, pa3BUTUS Hay4dHO-
TEXHUYECKOTO M TBOPUYECKOrO0 TMOTEHIMAJIa JIMYHOCTH PEOEHKA, Pa3BUTh TBOPUECKHE U JU3ANHEPCKHUE
CIIOCOOHOCTH 00yYaromIMXCSl.

JlanHasg mporpamma MMEET BBIPAKEHHYI0 NPAKTUYECKYIO HAIIPaBICHHOCTb, KOTOpas M OIpPENEIseT
JIOTHKY IOCTPOEHUS MaTepuasia yueOHbIX 3aHATHH.

3HaHUs, OJy4YEHHbIE NPU HM3y4eHUH mporpaMMmbl «3D MoxaenupoBanue u 3D meuaTh», yyammecs
MOTYT IPUMEHUTH JUIsl IOJTOTOBKM Kaue€CTBEHHBIX WJUIFOCTPALMM K JOKJIaJaM, MPE3EHTAlluU MIPOEKTOB
0 pa3NUYHBIM NpeaMeTaM — MaTeMaThke, (u3uke, XUMUHM, Ouosoruu u JAp. TpexmepHoe
MOJIEJIMPOBAHUE CIIY’)KUT OCHOBOM JUIsl U3yYEHHS] CHCTEM BUPTYaJIbHON PEATbHOCTH.

3apaum:

Oo0yuarwmmue:

- OCBOHUTH CO3JIaHHE CIIOKHBIX TPEXMEPHBIX 0OBEKTOB;

- TOJY4YUTh HABBIK PabOTBHI ¢ TEKCTypaMH M MaTepuajamMy s MaKCHUMAalbHON PEeaTuCTHYHOCTH,
ucnons3ys aemxkok Cycles Blender;

- TIOJYy4YUTh HaYyallbHbIE CBEJEHHMS O IIPOLIECCE AHMMALUM TPEXMEPHBIX MOJENEH, HCIOJb3Ys
Armature;

- TIOJYyYUTh HABBIK TPEXMEPHOMU IEYaTH.

PaspuBaromme:

- CO3/1aBaTh TPEXMEPHbIE MOJIEIIN;

- paborats ¢ 3D npuntepom, 3D ckanepom.

- pa3BuBaTh 00pa3HOE, TEXHUYECKOE MBIIIEHUE U YMEHUE BbIPAa3UTh CBOM 3aMBbICE;

- pa3BUBaTh yMEHUs pabOTaTh MO NMPEAJIOKEHHBIM HHCTPYKIIUSM 110 cOOpKe MOJeNeH;



- pa3BUBaTh YMEHUS TBOPYECKHU MOJIXOJUTH K PELUICHUIO 3a/a4uu;

- CTUMYJIHMpPOBaTh MOTHBALMIO OOYYalOIIMXCS K IOJYYEHHUIO 3HAHWM, rmomoraTb (opMUPOBATH

TBOPYECKYIO JTUYHOCTh PEOCHKA.

- cmocoOCTBOBAThH PA3BUTHIO HHTEPECA K TEXHUKE, MOJICTTHPOBAHHUIO.

BocnurarenbHbie:

1. BBISIBUTH 3aMHTEPECOBAHHBIX O0YYAIOIIMXCS, MPOSIBUBIIIMX HHTEPEC K 3HAHUSM 1O OCBOCHHIO 3D
MOJIETTUPOBAHUS.

2. Oxa3arb OMOIIb B (JOPMUPOBAHUHU YCTOHYMBOTO UHTEpPECA K MMOCTPOCHUIO MOJIETICH ¢ TTOMOIIBIO
3D-npunTepa.

3. B mporecce co3manusi Mojeneil HayduTh OOBEIUHATH pPEaTbHBIA MHDP C BHUPTYaIbHBIM, 3TO
MOBBICUT YPOBEHb TPOCTPAHCTBEHHOT'O MBIIIICHUSI, BOOOPAXKEHUS.

4. BociuThIBaTh YMCTBEHHBIE M BOJIEBBIE YCHIIMS, KOHIICHTPAIMIO BHUMAHMS, JIOTHYHOCTh U
Pa3BUTOrO BOOOPAKEHUSI.

Oco0eHHOCTH BO3PACTHOM IPyNIIbI

[Iporpamma «3D MogenupoBanre u 3D mneyaTh» paccudTaHa Ha JETEH CPEIHEro M CTapllero
IIKOJIBHOTO Bo3pacTta - 14 — 17 ner.

Cpok peanu3zauuu nporpammsel — 1 roa.

Hanonusiemocts rpynmsl: He MeHee 10-15 yenosexk.

Cpok peanu3zanuu nporpammsl: 1 ro.

®opma 00yueHHs: OyHasl.

Pexum 3aHATUN: KOTUYECTBO Y4€OHBIX YacoB 3a yueOHbIH roa — 144 yacoB; 2 3aHATHS B HEAEIIO 110
2 yaca; NPOJIOJKUTENBHOCTD 3aHATHS — 45 MUH.

MeToabl 1 IpUeMbl OPraHU3aLUN 00Pa30BaTEIbHOIO NpoLecca:

- UucTpykTaxu, Oecenbl, pa3bsiCHEHUs

- Harnsanueiii poto u Bugeomarepuansl no 3D-moaennpoBanuo

- [IpakTyeckas padora ¢ nporpammamu, 3D npuHTEpOM

- lnHOBaIimoHHbie METOABI (TOMCKOBO-UCCIIEIOBATEIBCKHM, IIPOEKTHBIN, HTPOBOW);

- Pemenue Texaudeckux 3a1ad, IpoeKTHas padoTa.

- Tlo3naBarenpHble 3amauyu, ydeOHBIE AMCKYCCHH, CO3JaHUE CHUTyallid HOBHU3HBI, CHUTYyaIllu
rapaHTHPOBAHHOTO yCIeXa u T.]I.

- Merton ctumynupoBaHus (ydyacTue B KOHKypCax, MOOIIPEHHE, TepCOHAIbHAs BRICTaBKa padoT).

IIporuo3upyembie pe3yJjbTaThl

Vyamuecss TO3HAKOMSATCS C TNPUHIMIIAMH  MOJIEIHPOBAHMUSI  TPEXMEPHBIX  OOBEKTOB, C
WHCTPYMEHTAJILHBIMU CPEJICTBAMHU ISl pa3pabOTKH TPEXMEPHBIX MOJIETIEH U CIIeH, KOTOPhIE MOTYT OBITh
pasmemensl B MuTepHete; mnomydar HaBbikkn 3D-mewatn. OHM OyAayT HWMETh TPEACTABICHHE O
TpeXMEpHON aHMMAaIlUK; MOJydaT HayalbHbIE CBEIEHUS O chepax MpUMEHEHHUs TPEeXMEpPHOU rpaduku, o
cnocobax meyatn Ha 3D-mpunTepe. OOywaromuecs HaydaTcsi CaMOCTOSITENILHO — CO3/aBaTh
KOMIBIOTEPHBIN 3D-MpoayKT. Y 00ydaromumxcsi pa3BUBaETCs JIOTHUECKOE MBIIUICHHE, TPOCTPAHCTBEHHOE
BOOOpakeHUE U 00BEMHOE BUJICHHE. Y HHUX Pa3BUBACTCS] OCHOBATENbHBIN MOJIXOJ K PEIICHUI0 Mpoliem,
BOCIIMTHIBAETCS CTpEMJICHHE K C€aMOOOpa30BaHMIO, JIOOpPOKEIATeNbHOCTh IO OTHOIICHHIO K
OKPY’KArOIIUM, 9YyBCTBO TOBAPHUIIIECTBA, YyBCTBO OTBETCTBEHHOCTH 33 CBOIO PadoTy.



Y4yeOHO-TeMaTHYeCKUN IIJIAHUPOBaHHUE

Ne HaumeHoBaHue pa3iesioB U TeM Bcero yacos KoJuunyecTBo 4acoB
Teopernueckue | [IpakTuyeckue
Beenenne. Texuuka 6e301acHOCTH. 1 1 -
| OcHoBbl 3D monesnpoBanus B Blender
1 | Cucrema oxon B Blender. Blender na 1 0.5 0.5
PYCCKOM.
2 | HaBuramus B 3D-npocrpancrse. 2 0,5 1,5
3HaAKOMCTBO ¢ NpUMUTHBaMU. [1/p:
«Jlenaem cHeroBuka M3 MPUMHUTHBOBY.
3 | beicTpoe 1y6JupoBaHne 00HEKTOB. 2 0,5 1,5
I1/p: «Co3anue c4eTOB, CTOJIA U CTYIIBEBY.
4 | 3HAKOMCTBO ¢ KAMepOoii H OCHOBBI 2 1 1
HACTPOMKH JIaMII.
I1/p: «Co3nmanue peHaep CTYIHI
5 | PaboTa ¢ MaccuBaMH. 2 0,5 15
I1/p: «Co3anue CleHbl C MaCCUBAMM»
6 | Tena BpameHusi. 2 0,5 1,5
[1/p: «Co3maem maxmaTsl ¥ IaXMaTHYIO
JOCKY»
7 | AHCTpYMEHTBI Hape3KHU U yIaJIeHu . 2 0,5 1,5
[1/p: «Co3pmanue caMoro nomysIsipHOTO
opwimuanta KP-57»
8 | MoneaupoBaHue U TEKCTYPUPOBaHHe. 2 0,5 1,5
I1/p: «Co3nanue OanaHa
9 IlepBoe 3HaKOMCTBO ¢ yacTuuamu. [1/p: 2 0,5 1,5
«Co31aH1€ TPaBbI»
10 | Hacrpoiika maTepuaios Cycles 4 1 3
[1/p: «Co3nanme HOBOTOAHEH OTKPBITKI
11 | HpoekT «Co31aHHe aPXUTEKTYPHOTO 2 - 2
00beKTa o BbIOOPY»
24 7 17
Il | Auumanuu B Blender
1 | MoauduxkaTopbl U OTPAHUYUTE]H B 2 0,5 1,5
aHMMAaIHH.
I1/p: «AHuUManus cCaHOK U aBTOMOOMIIS
2 | Moan¢puxaTopsl M OTPAHUYHMTENH B 2 0,5 1,5
aHMMAalUH.
I1/p: «AHUMaIMsI ApaJIIEIBHOTO CIAJIOMa
3 | MoanduxaTopsl M OTPAHUYHTENIN B 4 1 3
aHMMAaIHH.
[1/p: «AHuManus NONET pakeThl U BETPSIHON
MEITbHHIIBD)
4 | Moan(ukaTopsl ¥ OTPAHUYHTETH B 4 1 3
anumanun.I1/p: «AHuMarms OyanIbHUKA
5 | Moau¢ukaTopbl M1 OTPAHUYHUTENH B 4 1 3
anumaunuu.I1/p: «Aaumanus pobora-
co0aKm»
IpoekTt «Co31aHne aHUMALNH 2 - 2
UTPYIIKH»
18 4 14
111 | CkyabnTHHT
1 | 3HakoMuMcs ¢ HHCTPYMEHTaMM. 2 0,5 1,5
[1/p: «Monenupyem npoTyKThl MUTAHHUS»
2 | 3HaKOMUMCS ¢ HHCTPYMEHTAMH. 2 0,5 1,5




[1/p: «Moaenupyem GUTrypbl IEPCOHANKA

3 | [IpoekT «CKYJIBNTHHT AMAJIbCKOTO 2 - 2
CYBEHHPa»
6 1 5
IV | UV-npoekuus
1 | Moauduxarop UV-npoexknus. 2 0,5 1,5
I1/p: «Coznanue 3D - mogenu u3
KapTUHKH»
2 | Moaudguxarop UV-npoexuus. [1/p: 4 1 3
«PeKkoHCTpyKIMS CIeHBI IO GoTorpadum
3 | lpoekt «CyBeHup. Peabedh» 2 - 2
8 1,5 6,5
V | MoaenupoBanue B Blender nmo yepre:xy
1 | MoaeaupoBaHue 10 YePTEKY € 2 0,5 1,5
cod/ronenneM pazmepos. [1/p: «Co3nanne
0JI0Ka JIEr0-KOHCTPYKTOpa»
2 | 3d mogenmpoBanue B Blender no 2 0,5 15
YyepTexy ¢ co0/1I01eHneM pa3MepoB.
[1/p: «MonenupoBanue B Blender
HACTEHHOTO Aepxarens ans 3d nedatny.
3 | IIpoekT «Moae upoBaHue 1eTAJIH 110 2 - 2
YepTexKy»
6 1 5
VI | IosuronajbHoe MOl THPOBaHHE
1 MopeanpoBanue oobekTa. [1/p: «Yamkay» 2 0,5 15
2 MopenupoBanue oobekra. [1/p:«Camorer 2 0,5 1,5
bounr 747»
3 MopenupoBaHue 00beKTa. 2 0,5 1,5
[1/p: «Coznanue nupoKHOTO»
4 | MoaeJnpoBaHue 00bEKTA. 2 0,5 15
IT/p: «Co3nanue numsl B Cycles»
5 MoaenupoBaHue 00beKTa. 2 0,5 1,5
IT/p: «HU3K0MONMUIrOHAJIBHBINA AUHO3ABP»
6 | MoaeaupoBaHue 00beKTA. 4 1 3
I1/p: «MonenupoBaHue nepcoHaxkay
7 | MoageaupoBaHue 00beKTA. 4 1 3
[1/p: «MozenupoBaHue aBTOMOOHJISI
LowPolyChevroletCamaro»
8 | MoneaupoBanue creH B Blender. 2 0,5 15
[1/p: «Coznanue npoctoit Mmoaenu JloMuk
10 YEPTEIKY»
9 Moaeab rOCTHHOI KOMHATBI. 2 0,5 15
[1/p: «MonenupoBanue neranei
UHTEphEepay
10 | MpoekT «MoaenupoBanue 00beKTA MO 2 - 2
BBIOOPY»
24 55 18,5
VIl | PUITMHT M TeKCTYPHPOBaHHeE
1 | Purrmnr. [1/p: «Purrunr u anumanus 4 1 3
HU3KOMOJIUTOHAIBHOTO TMHO3aBpay
2 | TekcrypupoBaHue. 4 1 3
I1/p: «HU3KOMONMUTOHAJIBHBINA AUHO3ABP»
3 | ITpoekT «PUITHHI ¥ TeKCTYpHpPOBaHHE 2 - 2
00beKTa N0 BHIOOPY»
10 2 8




VIl | 3D neuyarb
1 | Beenenne. Cpepsl npumenenusi 3D- 2 - 2
ne4yaTu
2 | Tunbl NPUHTEPOB M KOMIIAHUH. 2 1 1
Texnosoruu 3D-neuyaru. [1/p:«lIpaBka
MOJIETIN
3 Hacrpoiika Blender u exuHIIBI 2 1 1
usmepenus. Ilapamerp Scale.
I1/p:«IlpaBka MoaeIH»
4 | OcHoBHas MpoBepKa Mo/Jeu (non- 2 1 1
manifold).IT/p: «IIpaBka Momem»
5 | posepku solidubadcontiguosedges. 2 1 1
Camonepeceuenue (Intersections).
[1/p:«IIpaBka MomETN
6 | Iloxue rpanu u peopa (Degenerate). 2 1 1
Hckaxennbie rpanu (Distorted)
I1/p:«ITpaBka MoaeIH»
7 | Tommuna (Thikness). Octpsbie pedpa 2 1 1
(Edgesharp). IT/p:«IIpaBka Mogemn»
8 | Csec (Overhang). ABTomaTuueckoe 2 1 1
ucnpasJienue. [1/p:«IIpaBka moxemm»
9 | Undopmanmsi 0 MOIeIH H ee pa3Mep. 2 1 1
Ioabie moxesn. I1/p:«IIpaBka Mmonmenm»
10 | Dxcmopt moxaedeii. liBeTHast Mogenb 2 1 1
(vertexcolor). IT/p: «IIpaBka Moenny.
11 | Moaean C TekcTypoii (texturepaint) 2 1 1
Mopeib C BHELIHEH TEKCTYpoil
I1/p:«ITpaBka MoaETI»
12 | 3anexanue Tekcryp (bake). O630p 2 1 1
moedieii. [1/p:«IIpaBka Mmoaenuy»
13 | dakTopsl, BIUSOINE HA TOYHOCTD. 2 1 1
I1/p:«IIpaBka Mogenn»
14 | IMpoekT «IleyaTs MOEJH 110 BHIOOPY» 6 - 6
32 12 20
IX | 3D-ckanupoBaHue
1 | Yto Takoe 3D ckaHep U KaK OH 2 - 2
padoraer? McTopus nosiBjieHus
2 | MeToabl TPEXMEPHOT0 CKAHUPOBAHMUSI. 2 1 1
IT/p:«CxaHupoBaHHE MOJICIIH
3 | TexHoJioruu 2 1 1
TPeXMEpPHOrOCKAHUPOBAHMS.
I1/p:«CxanupoBaHue MOJIEIN
4 | IlporpammHuoe obecnieuenne st 3D 4 1 3
ckanepa. O630p 3D-ckanepa Sense.
I1/p: «CxanupoBaHHE MOJICIIH
6 | Oopa6oTka daiisa mocjie CKAHUPOBAHMSA. 2 1 1
I1/p: «CxanupoBaHHE MOJICIIH
7 | ITpoekT «CxaHupoOBaHHe 00BEKTA 10 4 - 4
BbIOOPY M 00padoTKa (ailian
16 4 12
HTtoro: 144 38 106




Conep:xanue nporpamMmabl
l. OcHosbl 3D moaenupoBanus B Blender

Tema 1. Beenenue. Texuuka 6e300acHOCTH

Teopus. Texuuka 6e3onacHoctu. MHTEpdeiic 1 KOHPUTYpaIHs MPorpaMM KOMITBIOTEPHOU IpaduKu.
IIpakTuka. Hactpoiika pabouero crona.

Tema 2. OcHoBbl 3D moaenupoBanus B Blender

Teopus.Cucrema okon B Blender. 17 TunoB okon. Blender Ha pycckom.

IIpakruka. PycudunupoBanue nporpaMmel.

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

Teopus.llepemenienue, BpamieHue, MacIITaOUpOBaHUE.

IIpaxkTuka.«/lenaeM CHErOBUKa U3 IPUMUTHUBOBY.

Tema 4. BricTpoe 1y0aMpoBaHue 00bEKTOB.

Teopus./lyonupoBanue o0bekTOB B Blender u 3HaKOMCTBO ¢ TOPSYHMH KJIABUIIIAMH.
IIpakTuka.«Co31aHue cueToB, CTOJA U CTYJIbEB.

Tema S. 3HaKOMCTBO € KaMepOil 1 OCHOBbI HACTPOMKHM JIaMIL.

Teopusi.Uto Takoe kamepa, AJi1 YEro oHa Hy>KHa U Kak BU3yanu3upoBatb 3D mozaenu. MicTouHuku cBera:
TOYKa, COJIHIIE, IPOKEKTOP, NosIycdepa, MPOKEKTOP.

IIpakTuka.«Co3nanue peHaep CTyaun»

Tema 6. PaGoTa ¢ MmaccuBaMu.

Teopusi.PeanbHoe yckopenue MmoaenupoBanus B blender. PaboTa ¢ maccuBamu.
IIpakTuka.«Co3naHue ClieHbl C MAaCCUBaMU»

Tema 7. Tena BpauieHus.

Teopus.Oxctpynuposanue, Mmogudukatops! "Bunt" u "Otpaxenue", Shift+TAB - nepexirouenue
MEXy pexKHUMaMH MOJIUCETKH (BepilinHa, pedpo u rpanb). [lepemenienue mexay crnosmu, "penakrop UV
n300paxeHun".

IIpakTuka.«Co3aem maxMaThl U IAXMaTHYIO JOCKY»

Tema 8. UHCTPpYMEHTHI Hape3KH M YAAJICHUS.

Teopusi.PacTBopenue BepiiuH u pédep, Hape3ka HoxkoM (K), HHCTpyMeHTHI yaaneHus.
IIpakruka.«Co3nanue camoro nomnyssipaoro opmuinanta KP-57»

Tema 9. MoaeanpoBaHue U TEKCTYPUPOBAHME.

Teopusi.Co3nanue peaaucTuuHbIX 00beKTOB, UV KapTa ais pa3MelleHus: TeKCTYpHI.
IIpakTuka.«Co3znanue 6aHaHa»

Tema 10. [TepBoe 3HAKOMCTBO € YACTHIAMH.

Teopusi.UV pa3zBeptka, pazpesnl Ctrl+R, nmonpazaenenue nosepxuocteit W.

IIpakruka.«Co3nanue TpaBb».

Tema 11. Hactpoiika maTepuajioB Cycles

Teopusi.ImnoptupoBanue 00bekToB B Blender, nactpoiika marepuaos.

IIpakTuka.«Co31anre HOBOTOJIHEW OTKPBITKI».

Tema 12. IIpoexT «Co31aHNe APXUTEKTYPHOI0 00bEKTA 10 BLIOOPY»

IpakTuka.Temsl: «Xpam Xpucra Cnacutens», «CpeJHEBEKOBbIH 3aMOK», «lidenena damHay, «Tamxx-
Maxan», u T.1..

1. Anumanuu B Blender

Tema 1. MoaudukaTopsl U OrpaAHUYNTENN B AHUMANMH.

Teopus.Co3nanue npocreumieil anumanuu. Teopust OTHOCUTENIBHOCTH U POAUTENBCKHAE CBSI3U.
IIpakTHka. «KAHUMAIMSI CAHOK U aBTOMOOWMIISD»

Tema 2. MoandukaTopbl H OrPAHNYUTEIN B AHUMAIINH.

Teopus.Orpannunreny 1 MOAU(UKATOPHI U IPUMEHEHHE B aHUMAIINU.
IIpakTuKa.«AHEIMaNKS NapaIEIBHOTO CIIAJIOMay

Tema 3. MoaudukaTopsl U OrPAHUYNTENN B AHUMALMH.

Teopusi.Penakrop rpados, mogudukarop anumanuu Cycles.

IIpakTuka.«AHUMAaNMS NOJET PAKEThl U BETPSIHON MEJIBHULIBD)

Tema 4. MoaudukaTopbl 1 OrPAHNYNTEIN B AHUMAIIMH,




Teopus. Aunmanus u kimoueBbie popmel (ShaprKeys), nckaxxenue oObexTa rnpu nomornu Lattice.
IIpakTuka.«AHuManus OyaIbHUKAY

Tema S. Moau(pukaTops! ¥ OrpaHUYUTEIH B AaHUMAIMU.

Teopusi. MoaenupoBanue po60Ta, CO3/IaHUE PUTTA ISl TOCTEAYIOIICH aHUMAITUH U €T0 aHUMAaIIns.
IIpakTnka. «KAHUMaNKs podoTa-cobaKkm»

Tema 6. IlpoekT «Co31aHHe AaHMMAIMN MTPYIIKH»

IpaxkTuka.Temsl: «Hepansmkay, «tOnay», «Bepronéry, «[lupamuaka», u T.1..

I1l. Cxyabnrunr

Tema 1. 3HaKOMHMCSI ¢ MFHCTPYMEHTAMHU.

Teopus. Kuctu (Blob) Hlapuk, (Brushu SculptDraw), ckynsntypHoe pucoBanue, (Clay) rmuHa,
(ClayStrips) rnmunsasie osiochl, (Crease) cknanka, (Fill/Deepen) nHanonnenue/yriryoienue,
(Flatten/Contrast) BeipaBHEBaHuEe/KOHTpacT, (Grab) neperackuBanue, (Inflate/Deflate)
BCITyYMBaHUE/B3AyTHE.

IIpakTuka.«Moxenupyem NpoayKThl IUTAHUS.

Tema 2. 3HaAKOMHMMCSI C MHCTPYMEHTAMHU.

Teopus. Kuctu(Layer) cnoii, (Mask) macka, (Nudge) Tomdok nmokrem, (Pinch/Magnify) 3aoctpenue /
yBenuuenue, (Polish) monuposka, (Scrape/Peaks) ckpedok/octpue, (SculptDraw) ckynbnrypHoe
pucosanue, (Smooth) crinaxusanue, (SnakeHook) 3meunsiit kprok, (Thumb) maner, (Twist)
CKpy4YUBaHUE.

IpakTuka. «MonenupyeMm GUTrypsl IEPCOHAKAY.

Tema 3. IIpoekT «CKYJIBNTHHI IMAJIbCKOI0 CYBEHHPA)

Ipakruka.Tembl: «Mensean», «Onennby», «Heneny, «Jloer ppIObI», U T.1I..

V. UV-npoekuust

Tema 1. Moauduxkatop UV-npoexuus.

Teopusa.Moaudukarop UV-npoeknus, co3nanue 3D Mozenb U3 KAPTHUHKH.
IIpakTuka. «Co3ganue 3D - Mozienn U3 KapTUHKN

Tema 2. Moauduxkarop UV-npoexnus.

Teopus.IloaroroBka marepuasa aas peKOHCTPYKIMHU 110 GpoTorpaduu v e€ aHuMaIusl.
IIpakTnka. «PekoHCTpYyKIM clieHbl o GpoTorpadun»

Tema 3. [IpoekT «CyBenup. Pesbedy

Ipakruka.Temsr: «'ep6 Canexapaar, «I'epo AHAO», «IlaBmuny, «JIeB», u T.1..

V. MopaenupoBanue B Blender nmo yepre:xy

Tema 1. MoaeaupoBaHue 1o 4epTe:Ky ¢ co0J1101eHHEM Pa3MepoB.

Teopusi.MonenupoBanue B Blender 010k J1Iero KOHCTPYKTOpa B TOUHOM COOTBETCTBUU C UEPTEIKOM U C
COOJIOZICHHEM BCeX 3aJaHHBIX Pa3MEPOB.

IIpakruka.«Co3nanne 0J0Ka JIETO KOHCTPYKTOPAy.

Tema 2. 3d mogeaupoBanne B Blender no yepre:ky ¢ co0J1101€eHUEM Pa3MepPOB.

Teopus.Mopens HacTeHHOTO Aepxkarens 1t kamepbl Sony PS3 EYE nnsa naneHeien ee pacriedyaTku
3d mpuHTEpe ¢ ucnoab3oBaHUEM TexHoIoruu FDM.

IIpakruka.«MonaenupoBanue B Blender Hactennoro aepxarens mis 3d meuatuy.

Tema 3. IIpoekT «Mo1eIMPOBAHUE J1€TAJM 10 YEPTEKY

Ipakruka.Tembl: «KpoHmrein», «Yronok», «YToI0OK MOHTaXHBINY, «Pydka aepkatensi», u T.A..

VI. [MoauronajabHoe MojeJIMPOBaHHE

Tema 1. MoaeanpoBanye 00LEKTA.




Teopusa.CmonenupoBath yamky u 6mozme. Haknagsisate Tekctypy mpu nomoinu UV-pa3septku.C
MOMOIIIbIO HOJIOB M TEKCTYp CO3/1aTh MaTepual: moKoiaaa, kodeitnoro 3epHa, Tkanu.Hactpoutsb
OCBEILIEHUE U CO3J1aTh MPUBJIEKATENbHYIO ciieHy B Cycles.

IpakTuka.«MoaeaupoBaHHUE YAIIKK)

Tema 2. MoaeanpoBanue 00beKTAa.

Teopusi.Vcronp30BaHne yepTexen I Co3aHus MOICNIN 00bEKTa, Ha MpuMepe camosieta bounr 747.
IIpakTuka.«Camoser bounr 747»

Tema 3. MoaeanpoBanue 00beKTA.

Teopusi.MozenupoBaHue NMPOKHOTO C IOMOILBIO KpUBbIX be3we u akcTpyaupoBanus. Coznanue
IIPOCTHIX MaTEPUATIOB U HACTPOMKA OCBEILICHHUS.

Ipakruka.«Co3nanue nupoKHOT0

Tema 4. MoaeanpoBanue 00beKTA.

Teopusi.Hactpoiika marepuainos B Cycles. Moaudukaropbl Solidify uSubdivison Surface.
IIpakruka.«Co3nanue nmumisl B Cyclesy»

Tema S. MoaeanpoBanue 00beKTA.

Teopusi. MoaupukaropMirrormis co3qanus HU3KOMOIUTOHATBHOM Mojie THUpaHHO3aBpa.
IIpakTuka.«Hu3konoimurosanbHblid JUHO3aBP»

Tema 6. MoaeanpoBanue 00beKTA.

Teopus.OcHoBBI MOZETUpOBaHUA ITepcoHaxei B Blender. 3amexanue kapTsl HOpMasei U KapThl
3areHeHus (ambientocclusionmap) A7 UCTIOIB30BaHUS, MOTy4HBILErocs lowpoly nmepconaxa.
HpaxkTuka.«MoaenupoBaHUe IEPCOHAKA»

Tema 7. MoaeanpoBanue 00beKTAa.

Teopus.Co3znanuncLowPolymonennChevroletCamaro. MoaenupoBanue aBTOMOOHIIS C ITIOMOIIIBIO
YEpTEKEW, BHIITOJIHEHUEPA3BEPTKU U HAJIOKEHHUE TEKCTYPHI.

IpakTuka.«MonenupoBanue apromoomiisi LowPolyChevroletCamaro»

Tema 8. MoaeanpoBanue creH B Blender.

Teopusi.OTTaunBaHNe HaBBIKOB MPOCTPAHCTBEHHOT'O MBIIUICHHUS, SKCTPYAUPOBAHUE U CO3/IaHUE MACKHU.
Ipakruka.«Co3nanue npoctol Moaenu JJoMuk no yeprexy»

Tema 9. MojeJib TOCTHHOI KOMHATBL.

Teopusi.Co3aanne rocTUHON KOMHATBI € TIOMOILBIO TOTOBBIX MOJieneil.MoaenpoBanue cryna
bapcenona B Blender.

IIpakTuka.«MoaenupoBaHue CTEH U AeTalleldl UHTEphEpay

Tema 10. IIpoekT «MoaeaupoBaHne 00beKTA M0 BLIOOPY»

Ipakruka.Temsl: «'py3oBuk», «Menseab», «llepconaxy», «Pobot», u T.1..

VIl. PuUITHHI W TeKCTYpHpPOBaHMe

Tema 1. Purrunr.

Teopusi.Co3aanue npocToro purra Ha NPUMepe HU3KOMOJUTOHAJIBHOTO TUHO3aBpa U aHUMAILIHS €T0
JIBIDKCHUS.

IpakTuka. «PUITHHT 1 aHUMALKST HU3KOITOJIUTOHAIBHOTO JUHO3aBPa»

Tema 2. TekcTypupoBaHHue.

Teopus.Hanoxenne TeKCTypbl HA HU3KOIIOJIUTOHAIBHYIO MOJIENb JUHO3aBpa npu nomouwm UV-
pa3BepTKU U TpauyecKoro peakTopa.

IpaxkTuka.«HU3K0noIuroHaabHblid TUHO3aBP»

Tema 3. IIpoekT «PUITHHI M TEKCTYPHPOBaHHE 00HLEKTA IO BLIOOPY»

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

VIIl. 3D nmeuarn

Tema 1. Beenenne. Chepnl npumenenns 3D-neuatn

Teopus.[JoctynHocts 3D neuatu B apXUTEKTYpe, CTPOUTENHCTBE, METKOCEPUITHOM MPOU3BOJICTBE,
MeauIHe, 00pa3oBaHMUH, FOBEIUPHOM Jee, MOMUrpaduu, N3TOTOBICHUH PEKIIAMHON U CYBEHUPHOU
npoaykiuuu. OcHoBHBIE cepbl mpuMeHeHus 3D nevaty B HAIIM JTHU

Tema 2. Tunbl npuaTepoB 1 koMnannn. Texunoaoruu 3D-neyaTn.




Teopusi.IIpuHIUIBL, BO3MOKHOCTH, pacX0HbIe MaTepualbl. CTepeonutorpadus
(StereoLithographyApparatus, SLA). Beibopounoe nazeproe criekanue (SelectiveLaserSintering, SLS).
Meton mHOTOCTpYIHHOTO MOoaenupoBanus (MultiJetModeling, MJM)

Ipakruka. «[IpaBka mogenn». [TocnoitHoe cknenBanue mienok (Laminated Object Manufacturing,
LOM). ITocnoitnoenarmiasnenue (Fusing Deposition Modeling, FDM). 3D Printing (3DP, 3D-nieuats).
Tema 3. HacrpoiikaBlendernenuanubinsvepenus. [lapamerp Scale.

Teopusi.Pacrionoxenne oKoH, EPEKIIOUEHNE U KaK COXpaHEHHE eqUHUL u3mMepenus. Hactpoiiku
MIPOEKTa U MOJIb30BaTEIbCKIE HACTPOHKH. 3HaUeHue Screen i1 mapameTpa Scale.

IIpakruka. «lIpaBka Mmonenn»

Tema 4. OcHoBHasi npoBepka Moaesu (non-manifold).

Teopusi. Hemanudonauas (He 3akpeitas/He repmeTryHasi) reomerpust 3D oowexra. Non-manifold-
TEOMETPHS.

IIpakruka. «lIpaBka Mmoxenn»

Tema 5. IIposepkusolidubadcontiguosedges. Camonepecedenue (Intersections).

Teopus.IIpssmoii uMmopt ganHbIX. TUNb Qaiinos, oTkpsiBaeMble HanpsiMyto B SolidEdge. Mmmopt
daiinoB u3 cropouHux CAD-cucreM ¢ TOMOIIBIO TPOMEKYTOUHBIX (popmaToB. CamoriepecedeHust
MOJINTOHOB.

IMpakruka. «IIpaBka moaenn»

Tema 6. Ilnoxue rpanu u peopa (Degenerate). Mcka:kennble rpanu (Distorted)
Teopus.IIpoBepka Ha npuroaHocts 3D Mozenel k meyaTu, UCHOIb3Ys PYHKIIMOHATBHOCTH TPOTPAMMBI
Blender 3D.

IMpakTuka. «IIpaBka moaenn»

Tema 7. Tosmmna (Thikness). Ocrpeie peopa (Edgesharp).

Teopusi.Moaudukarop EdgeSplit, OctpsiE pedpa (FlatShading), 3araganusiit yroia (SplitAngle), octpeie
(MarkSharp). Criaxennsie péopa (Smooth), ocrpeie (Flat). Pexxumsbr: Edge Angle u SharpEdges
IMpakTuka. «IIpaBka moaenn»

Tema 8. CBec (Overhang). ABTomMaTH4YecKO€e HCIIPABJIEHHE.

Teopusi.bricTpoe aBToMaTnyeckoe ucnpasienue STL daiinos mis 3D-nevaru. 3arpyska STL daiina u
€ro IpeBaPUTEIbHBIN aHAIH3. DKCIIOPT ucnpapieHHoro HoBoro daitna STL. Ceec (Overhang).
IMpakTuka. «[IpaBka moaenn»

Tema 9. Undopmauus o moaean u ee pasmep. IloJibie Moxean.

Teopus.IleuaTs TouHOM MOENU. YCcaaKa U AMAMETP SKCTPY3UH pacIuiaBa, AUAMETP SKCTPY3HUH.
3anonnenue aeranu npu 3D nevaru.

IIpakruka. «IIpaBka Mmoxenn»

Tema 10. JxcnopT Mozaeneii. LiBeTnas monean (vertexcolor).

Teopus.Paspemienue Qaiina. PacimpenHslii ciucok GopMaToB, KOTOPbIE ABTOMATHYECKU
skcnioptupytores B STL: STP, STEP, OFF, OBJ, PLY u nenocpeacresenno STL. Kapra VertexColor.
IIpakruka. «IIpaBka Mmoxenn»

Tema 11. Moaesb C TekcTypoii (texturepaint). MoeJib C BHellIHEl TEKCTYPOii

Teopus. Dxciopt Moaeneil ¢ mpaBuiIbHBIME radbapuramu B popmat .STL, a Taxoke B popmar VRML ¢
TEKCTypaMHu.

IIpakruka. «lIpaBka Mmoxenn»

Tema 12. 3anexkanue Tekctyp (bake). O630p MoaeJiei.

Teopus.Bo3moxxHoctu 3anekanus kapT (Ayddy3HbIX, HOpMaJei, OTpaKeHHid, 3aTeHEHUH U T.11.) B
TEKCTYpPY C OJHON MOJIEIHU Ha JPYTYIO.

IIpakruka. «lIpaBka moxenn»

Tema 13. @aKTOPBLI, BJIUSIOIIHE HA TOYHOCTb.

Teopusi. ToUHOCTH MO3UIIMOHUPOBAHUS, pa3peliaroias CliocOOHOCTh, TEMIIEpaTypa COIia, TeMIepaTypa
CTOJIa, KaTMOPOBKA.

IIpakruka. «lIpaBka moxenn»

Tema 14. IIpoexT «IleyaTh MoaeaH IO BLIOOPY»

IIpakTuka. BeiOop U3 BRIMOIHEHHBIX MOJIEIEH B TEYCHUH TO/1a.




IX. 3D-ckanupoBaHue

Tema 1. Yto Takoe 3D ckaHep M Kak oH padoraer? McTopus nosiBJIeHUSs
Teopusi.Ucropus. I Ipuamun padots! 3d ckanepa. beckontakthbeie 3d ckaHephl.

Tema 2. MeTobl TPEXMEPHOIO CKAHMPOBAHMS.

Teopusi. KonraktHas (KOHTaKTHpPYeT ¢ 00bEKTOM), beckoHTakTHas.

IpakTtuka. «CkaHupOBaHUE MOJICTIU».

Tema 3. TexH0J10IMH TPEXMEPHOTOCKAHUPOBAHMS.

Teopusi. Texnonoruu 3D ckaHupoBaHUsA. AKTUBHBIN NPUHIUT U31y4eHUs. [lacCuBHBIN NpUHIMI
U3ITy4eHus. Y CTpoicTBO U NpUHIMN padboTsl 3d ckaHepa Mo cucTeMe OECKOHTAaKTHOI'O TAaCCUBHOTO
CKAaHUPOBAHMSI.

IIpakTnka. «CxaHUpOBaHUE MOJICTIN

Tema 4. [Iporpammuoe obecnieuenue s 3D ckanepa. O630p 3D-ckanepa Sense.

Teopus.ITO 3D systemsSense.Ocobennoctu u napamerpoi3D-ckanepa SENSE. Ilanens nHCTpyMEHTOB
ckanupoBanus (Scan).

IIpakTuka. «CkaHupOBaHUE MOJIETIN»

Tema 5. O6padoTka daiijia nocjae CKAHUPOBAHUS.

Teopus. acTpyMeHTHI pegaktupoBanust. HacTpoku pe1akTupOBaHUS.

IIpakTuka. «CkaHupOBaHUE MOJICTTN»

Tema 6. IIpoekT «CxaHupoBaHue 00bEKTA 110 BLIOOPY U 00padoTKa (aiiiay

IIpakTuka. Boi6op U3 BRINOIHEHHBIX MOJIETEH B TEYEHUU IO/,




KanenaapHo-remaTuueckuii njiaH padorsl
o0bennHenus ""Komnbrorepnasi rpaguka'

no nporpamMme ''3D moaenuposanue u 3D neyarn"

Ne HanmenoBanue pa3nesioB u TeM | KonuuvecrBo | Ilnanupyemas | ®dakruyeckas
3aHATHSA 4acoB AaTa nara
BBenenune. Texunka 0e30acHOCTH. 1
l. OcnoBbl 3D MonenupoBanus B Blender
1 Cucrema okoH B Blender. Blender na 1
PYCCKOM.
2 Hapwuranus B 3D-nipocTpaHcTBe. 2
3HAKOMCTBO C IPUMUTHBAMH.
3 bricTpoe nybmupoBaHue 0OBEKTOB. 2
4 3HaAKOMCTBO C KaME€pPOU ¥ OCHOBBI 2
HAaCTPOMKH JIaMII.
5 Pabora ¢ maccuBamu. 2
6 Terna BpameHusl. 2
7 WHCTpyMEHTHI HApe3KHU U yAaJICHUsI. 2
8 MopenupoBaHie U TEKCTypUPOBAHHE. 2
9 ITepBO€ 3HAKOMCTBO C YaCTHUIIAMHU. 2
10 Hacrpoiika matepuanos Cycles 4
11 [Tpoext «Co3aanne apXUTEKTYpHOTO 2
00BEeKTa 0 BEIOOPY»
24
1. Anumanuu B Blender
1 MonudukaTopsl U OTpaHUYUTENN B 2
aHUMAIIH.
2 MonuduxaTopsl U OTpPaHUYUTENN B 2
aHUMAIIH.
3 MonudukaTopsl U OTpPaHUYUTENN B 4
aHUMAIIH.
4 MonudukaTopsl U OTpaHUYUTENN B 4
aHUMAIIH.
5 MoaudukaTopsl 1 OrpaHUYUTENN B 4
AHMMAaINH.
[IpoexT «Co3nanne aHuMaluu 2
UTPYIIIKH
18
II. CKyJLITHHT
1 3HAKOMMMCSI C UHCTPYMEHTAMH. 2
2 3HAKOMHMMCSI C UHCTPYMEHTAMH. 2
3 IIpoext «CkynpnTuHT BypsiTckoro 2
CYBEHUDPA»
6
V. UV-npoekuus
1 Monudukarop UV-npoekuusi. 2
2 Momudukatop UV-npoekuus. 4
3 [Tpoekt «CyBenup. Penbedy» 2
8
V. MopaeaupoBanue B Blender mo yeprexy
1 MopenvupoBaHue IO YEPTEXKY C 2

COOJTIOICHUEM pa3MEpOB.




2 3d monenupoBanue B Blender o 2
YepTEeXKY C COONIOICHUEM Pa3MEPOB.
3 [TpoekT «MoaenupoBaHue JETAIH 110 2
YEePTEKY»
6
VI. [loauroHajabHoe MOJeJMPOBaHHE
1 MopenupoBanue 0o0beKTa. 22
2 [TpoexT «MoaenupoBaHue 0ObEKTa MO 2
BBEIOOPY»
24
VIl. PurruHr um rekcrypupoBaHme
1 Purrunr. 4
2 TekcTypupoBaHue. 4
3 [TpoekT «PUTTHHT ¥ TEKCTypUpPOBaHHE 2
00BEKTa 10 BEIOOPY»
10
VIIl. 3D neuartsn
1 Beenenue. Chepsl npumenenus 3D- 2
nevaTu
2 Tunsl IpUHTEPOB U KOMIIAHUHU. 2
Texnonoruu 3D-neyaru.
3 Hacrpoiika Blender u euauIIBI 2
u3mepenus. [Tapamerp Scale.
4 OcHoBHas MpoBepKa MOIENH (non- 2
manifold).
5 [Tposepkusolidubadcontiguosedges. 2
Camonepeceuenue (Intersections).
6 [Tnoxue rpanu u pedbpa (Degenerate). 2
Uckaxxennsie rpann (Distorted)
7 Tonmuna (Thikness). Octpeie pebpa 2
(Edgesharp).
8 Csec (Overhang). ABromatuyeckoe 2
HCIIPaBIICHUE.
9 WNudopmanus o MoJienu U ee pa3Mep. 2
ITonble Mmoneny.
10 Oxkcnopt Mmozenei. L{BeTHas monens 2
(vertexcolor).
11 Mogenb C TekcTypoii (texturepaint) 2
Mogens C BHEIIHEW TEKCTYpOM
12 3anekanue Tekctyp (bake). O630p 2
MOJIEIICH.
13 DaKTOpPHI, BIUSAIONINE HA TOYHOCTb. 2
14 ITpoext «Ilevats MozeM MO BEIOOPY» 6
32
IX. 3D-ckaHupoBaHHe
1 UYro Takoe 3D ckaHep U Kak OH 2
pabotaer? Ucropus nosiBieHus
2 MeTopl TPEXMEPHOT'O CKAaHUPOBAHMSI. 2
3 TexHOIOTHH TPEXMEPHOTO 2
CKaHHUPOBAHMSI.
4 [Tporpammuoe obecnieuenue st 3D 4
ckanepa. O630p 3D-ckanepa Sense.
6 OO6paboTka (aiina mocie 2
CKaHHUPOBAHMSI.




7 [TpoexT «CxanupoBaHue 00bEKTA 1O 4
BBIOOPY 1 00paboTka (aitmay

16

Hroro: 144

Kpurepuu oieHKH pe3yibTATOB 00y4eHMsI

- BBICOKHI ypOBEHb — yuamuiicsa oiazaen Ha 100-80% ymMeHUsIMU U HAaBBIKAMM, MPEAYCMOTPEHHBIMU
POrpaMMOil 3a KOHKPETHBIN Meproji; paboTaeT caMOCTOSTEIbHO, HE HCIBITHIBAET OCOOBIX TPYIHOCTEH;
BBITNOJIHSET MPAKTUYECKHUE 3a/1aHUs C DJIEMEHTAaMH TBOPUYECTBA;

- CpeIHUN YpPOBEHb — Yy ydaierocs oObEM YCBOCHHBIX YMEHHH M HaBBIKOB cocrtaisieT 70-50%;
paboTaeT ¢ HOMOIIbIO Te1arora; B OCHOBHOM, BBITMIOJHSET 33/1aHUs HA OCHOBE 00paslia;

- HU3KUH YypoBeHb - peOEHOK oBiazen MeHee uyeM 50% MpenyCMOTPEHHBIX YMEHHI M HaBBIKOB,
UCIBITBIBACT CEPHhE3HBIE 3aTPYIHEHUS; B COCTOSHUU BBINOJHATH JIUIIb MPOCTEHIINE MPAKTUYECKHE
3aJjaHus Te/larora;

- MpOrpaMMy HE OCBOWJI - ydaimuiics oBiajen meHee dyem 20% mpeayCMOTPEHHBIX MPOrpaMMoit
00bEMa yMEHUN 1 HABBIKOB.

Ilnanupyembie pe3yJbTAThI OCBOCHUS NMPOTPAMMBI

[InanupyeMble pe3ynbTaTbl OCBOCHMSI MPOrpaMMbl BKJIIOYAKOT CIEAYIOIIME HAIPABJICHUS:
(GopMHpOBaHHE YHUBEPCAIbHBIX YU€OHBIX NEHCTBUIN (JIMUHOCTHBIX, PETYISTHUBHBIX, KOMMYHUKATUBHBIX,
[IO3HABATENIbHBIX), YUeOHYI0 M o00menosib3oBarenbckyto MKT-koMneTeHTHOCTh 00ydaromMXcsi, OIBIT
UCCIIEI0BATEIbCKON U MPOEKTHOM JIeSITeIbHOCTH, HABBIKM Pa0OThI ¢ MH(OpMAIHEH.

JIuunocmmuuie peynomamoi:

- TOTOBHOCTb U CIIOCOOHOCTh 00YUarOIIMUXCs K CaMOPa3BUTHIO;

- MOTHBALUs A€ATEIbHOCTH;

- CaMOOLICHKA Ha OCHOBE KPUTEPHUEB YCIIECIIHOCTH ITOU JEATEIbHOCTH;

- HaBBIKU COTPYJHHYECTBA B pa3HbIX CUTYallUsIX, YMEHHE HE CO3/1aBaTh KOH(MIMKTBI U HAXOAMUTh
BBIXO/JIbI U3 CIIOPHBIX CUTYallUH;

- JTUYECKUE YYBCTBA, MPEXKJIE BCEro JI0OpPOKETATENbHOCTh U HSMOLMOHAIBHO-HPABCTBEHHAS
OT3BIBUMBOCTh. MeTanpeaMeTHbIe pe3ybTaThl: PerynsTuBHble yHUBEpPCAIbHBIE YUeOHbIE JEHCTBUS:

- OCBOEHHE CIIOCOOOB pellIeHUs TPOOJIeM TBOPUECKOTO XapaKTepa B AKU3HEHHBIX CUTYaIUIX;

- (QopMuUpOBaHHE YMEHHI CTaBUTh Il€JIb — CO3JaHHE€ TBOPYECKOW paboOThl, IJIAHUPOBAThH
JOCTHKEHHE STOW IeNH, CO3/1aBaTh HArJsAHbIE JWHAMUYECKHe rpaduueckue OOBEKThl B MpOLECcCe
paboThI;

- OLEHUBAaHUE MOJYYAIOLErOCs TBOPYECKOTO MPOAYKTa M COOTHECEHHUE €ro ¢ H3HAYaJIbHBIM
3aMBICIIOM, BBIIIOJHEHHE IO HEOOXOAMMOCTH KOppeKIMH Ju00 MpoAyKTa, JUOO 3amblcCia.
[To3HaBarenbHbIE YHUBEpCANIbHBIE YU€OHBIE JEHCTBUS:

- CTPOUTH PACCYXkJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YaCTHBIX SBJICHUIN
K OOIIMM 3aKOHOMEPHOCTSIM, CTPOUTH PACCYXkJIEHHE Ha OCHOBE CpPAaBHEHUS MPEIMETOB M SIBJICHUI,
BBIJIEJISAS IPU ATOM OOIIME MTPU3HAKH.

Kommynuxkamuenwvle ynugepcanvHule yueoHvle 0eticmeus:

- (hopMupOBaHME W PaA3BUTHE KOMIIETEHTHOCTH B 00JAcCTH HCIOJB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKAI{UOHHBIX TEXHOJIOTHH;

- IOJITOTOBKA IpaMueCcKUX MaTepuanoB 1jsl 3 (HEKTUBHOTO BBICTYIIIICHHUS.

Ilpeomemnmnwie pesynomamoi:

Kypc crocobcTByeT 10CTHKEHHIO 00y4JaroIUMUCS MPEIMETHBIX Pe3yJIbTaTOB y4eOHOro mpeaMera
«upopmatukay. Yuamuics MoayquT yriyOnEHHbIe 3HAHNUS O BO3MOXKHOCTSAX MOCTPOCHUS TPEXMEPHBIX
mojeneil. Hayuutcss caMocTOSITENbHO CO34aBaTh IMPOCThIE MOJENIM PpealbHbIX 00BEKTOB. JlocTHyb
IJIAHUPYEMBIX PE3yJIbTAaTOB MIOMOTYT IEAArOIMYECKUE TEXHOJIOIUH, UCIIOIb3YIOIUE METOAbl aKTUBHOIO



oOydenus. [IpuMepamMu TakuxX TEXHOJIOTHH SIBJISIFOTCS WTPOBBIE TeXHOJIOTHMH. BocrurarenbHbiit ddext
JOCTUTaeTcs IO JABYM YpPOBHSAM B3aUMOJEHCTBHMS — CBA3b YYEHHMKAa CO CBOMM YUYHUTEIEM U
B3aMMO/IEIICTBHE IIKOJIBHUKOB MEXKAY COO0I Ha ypOBHE IPYIIIbI KPYXKKa.

OcymecTBisieTcs MpUoOpeTeHNe MKOIbHUKAMU:

- 3HaHW 00 MH(OpPMATHKE KaK YacTH OOIIeYeIOBEYECKOM KYIbTYphl, Kak (hopMe OmucaHus u
METO/Ie MO3HAHMUSA JCHCTBUTEILHOCTH, O 3HAYMMOCTH TEOMETPUM B DPAa3BUTHH UUBWIM3ALUU U
COBPEMEHHOT'0 00IIeCTBa;

- 3HaHUH 0 c1I0CO0ax CaMOCTOSITETILHOTO TIOMCKA, HAXOXKJICHUS U 00paboTKu HH(popMaImy;

- 3HaHUH 0 MpaBWJIaX KOHCTPYKTUBHOM I'PYIMIIOBON pabOTHI;

- HaBBIKOB KYJIbTYPBI PEUH.

Cucrema OLICHKH O0CBOCHUA NPOTrpaMMbl

CucremMa OLIEHKM NPEIyCMAaTPUBACT YPOBHEBBIM MOAXOA K IPEICTABICHUIO IUIAHUPYEMBIX
Pe3yabTaTOB U MHCTPYMEHTAPUIO JUUIS OLICHKU UX JTOCTHUKCHUS.

CornacHo 3TOMY MOJXOAY 32 TOYKY OTCYETA MPUHUMACTCS HEOOXOAMMBIM sl TPOIOJIKECHUS
00pa30BaHMs U pealbHO JOCTUIAEMBbI OOJIBIIMHCTBOM YYalllMXCsl ONOPHBIM YpOBEHb 00pa30BaTENIbHbBIX
noctuxkeHuil. JlocTuKEHHE 3TOro ONOPHOTO YpPOBHSI MHTEPIPETHPYETCS KaK Oe3yCcIOBHBIA Y4eOHBbIH
ycrex peOEHka. A OIeHKa HWHAMBHUIYAJIbHBIX OO0pa30BaTENbHBIX JOCTHIKEHUH BEIETCS «METOJIOM
CIIOKEHUS», TPH KOTOPOM (PUKCHpYeTCsl IOCTHIKEHHE OIOPHOTO YPOBHS M €ro MPEBBIIICEHHE. JTO
II03BOJISIET MTOOLIPATH NPOJABUKEHHUS YUaIMXCsl, BBICTPAaUBAaTh WHIUBUAYAIbHbIE TPACKTOPUU JBUKEHUS C
y4€TOM 30HBI OJMKAUILEro pa3BUTHS.

[Tpy oleHHMBaHUM JOCTUKEHUHN IUIAHUPYEMBIX PE3yJbTaTOB MCIIOJB3YIOTCS Cleayrolmue (GpopMsl,
METO/bI U BUJIbl OLIEHKU: MPOEKThI, IPAKTUYECKUE U TBOPUYECKHE PAOOTHI.
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3JIeKTpOHHbIe PECYPCHI AJIA meaarora

1. Blender 3D — ypoku - https://www.youtube.com/channel/UCLYrT1051M_6XKbEc5Te8PA.
2. Ypoxku Blender 3D. Ocuossr. Nestergal creative school. 3apasctsyii, Blender-

https://www.youtube.com/channel/UCyGkqUw7FQDKY-sztZ56FDDA

DJIEKTPOHHBIE PeCYPCHI JAJIl 00yIAIOIIHXCS .

. 3D-moznenupoBanue B Blender. Kypc s naunnaronux http://younglinux.info
. Buneoypoku - yuurscs ¢ Hamu npocro. [Tocmorpen. [Tocnyman. Beryuwnn:
http://programishka.ru/catalog/list_catalog/1/.



https://www.youtube.com/channel/UCLYrT1051M_6XkbEc5Te8PA
https://www.youtube.com/channel/UCyGkqUw7FQDkY-sztZ5FDDA
https://infourok.ru/go.html?href=http%3A%2F%2Fyounglinux.info%2F
http://programishka.ru/catalog/list_catalog/1/

