


IlosicHuTeIBLHAS 3aMHCKA

Hcnonb3oBanue 3D Mozeneil IpeaMETOB PEAIbHOTO MUpa — 3TO BaKHOE CPEICTBO /IS IIepeaun
nH(pOpMAIINU, KOTOPOE MOXKET CYIIECTBEHHO MOBBICUTH APPEKTUBHOCTh OOYUCHHS, A TAKIKE CITYKHUTh
OTJIMYHOM WIIIOCTpALME IIPU IIPOBEICHUN JOKIAI0B, IPE3CHTALUM, PEKJIIAMHBIX KaMITaHUW. TpexMepHbIe
MOJIENH — 00513aTeNbHBIN AIEMEHT MPOSKTHPOBAHUS COBPEMEHHBIX TPAHCHOPTHBIX CPEACTB, aPXUTEKTYPHBIX
COOpYXEHH, UHTEphepoB. OIHO U3 UHTEPECHBIX TPUMEHEHUI KOMITbIOTepHOU 3D-rpaduku 1 aHUMAaIH -
crie(GPEeKTH B COBPEMEHHBIX XYJ0KECTBEHHBIX H JOKYMEHTAIBHBIX (HIbMaX.

[Iporpamma «3D moaenupoBanue u 3D neyaTh» JaeT BO3MOXKHOCTh U3yUUTh PUEMBI CO3JaHUS
KOMIIBIOTEPHBIX TPEXMEPHBIX MOJIENIEH B IIPOIPAMME.

Vixe ceifyuac B COBpEMEHHOM IIPOU3BOJCTBE U MIPOMBIIIIEHHOCTH BOCTPEOOBAHBI CIIELUATUCTBI,
oOnaaronue 3HaHUSAMU B 3Toi oOmactu. Llenecoobpa3sHOCTs H3ydeHUs TaHHOTO Kypca OnpeemseTcs
OBICTPBIM BHEIPEHUEM I (PPOBOIT TEXHUKU B TIOBCETHEBHYIO KHU3Hb M MEPEX0JAOM K HOBBIM TEXHOJIOTHIM
00paboTku nHMOPMAIUHU. YUaluecs MoJTy4aroT HadaJlbHbIe HABBIKK TPEXMEPHOTO MOJICTUPOBAHMUS,
KOTOPBIE MOBBIIIAIOT WX MOATOTOBICHHOCTD K )KM3HH B COBPEMEHHOM MUDE.

Cdepror mpumenenus 3D-rpaduku mpo10IHDKAIOT PACIIUPSITHCS € KaXKIbIM THEM, a CIICIIUATUCTHI,
BIIaJICIONIE HaBbIKaMu co3zianus 3D-mozeneli, BoctpeboBaHbl Ha phIHKE Tpyaa. M3yuenue tpexmepHoit
rpaduku yrayOnsieT 3HaHMs, yJaluuxcs 0 MeToJjax U npaBuiiax rpaduyeckoro otoOpaxkeHus nHpopManuu,
pa3BHUBaeT MHTEPEC K pa3/iesiaM UHKEHEpHOU rpaduKy, HauepTaTeIbHOM r€eOMETPUH, YEPUCHHUIO,
KOMITbIOTEPHBIM I'payecKuM Iporpammam, K pelieHnIo 3a/1a4 MOJICIMPOBAHUS TPEXMEPHBIX 00BEKTOB. Y
yyaiuxcs GOpMHUPYIOTCSI HABBIKHU U IPUEMBI pelIeHHsI TpaQUuecKrX U MO3UIIMOHHBIX 3a]1a4.

JlonomauTenpHas 001eoopa3oBaTenbHast o0miepa3BrBaroiias nporpamma «3D moaenupoBanue u 3D
neyaTb» MpE€aHasHavdYeHa I HIKOJIBHUKOB, JKEJIAOMUX IMTPOAOJDKUTE U3YUCHUC CII0CO0OOB M TEXHOJIOTHUH
MO/IETUPOBAHUS TPEXMEPHBIX 0OBEKTOB € MOMOIIBIO CBOOOTHOTO TIporpaMMHOro obecriedeHus: Blender.

Blender — mporpamma mj1st co3aHust TPEXMEPHON KOMITBIOTEPHOM IpaduKu. DTO HE TOIHKO
MOJENUpPOBaHNE, HO M aHUMallUs, CO3/1aHue Urp, 00paboTka BuaeoMaTepranoB. 3ydenre naHHOM
MPOrpaMMbl IOMOJKET yJalllUMCs B JAaIbHENUIIEM pelIaTh CI0XKHbIE 3a]jaul, BCTPEUYaIoIecs B
NesITeNIbHOCTH KOHCTPYKTOPA, apXUTEKTOpa, Tu3aiHepa, MPOEKTUPOBILKUKA TPEXMEPHBIX HHTEP(EcoB, a
TaKKe CTEIUAIKNCTA 110 CO3JaHUI0 aHUMAIIMOHHBIX 3D-MHUPOB /I peKJIaMHON U KUHEMaTOrpapuIecKoit

MIPOTYKIIUH.

HoBu3na: patota ¢ 3D rpadgukoii — 0JHO U3 CaMbIX MOMYJISIPHBIX HAPABJICHUH MCIIOJIb30BaHUS
MEPCOHAIBHOIO KOMIBIOTEPA, IPUUEM 3aHUMAIOTCS ATON pabOTOH He, TOJIBKO MpodecCHOHaTbHbIE
XYIOKHUKU U Au3aiiHepbl. B Halie BpeMs TpeXMepHON KapTUHKOU y)Ke HUKOTO HE YIUBUIIL. A BOT IIe4aTh
3D mozeneit Ha COBpeMEHHOM 00OpyI0BaHUU — JIEJI0 HOBOE. JII0[11 0CBaMBAaIOT a3bl TPEXMEPHOTO
MOJENUPOBAHUS JOCTATOYHO OBICTPO M HAYMHAIOT MPUMEHSTH CBOM 3HAHUS Ha TPAKTHKE.

AKTyaJIbHOCTb 3aKJIIO49Aa€TCA B TOM, UTO JaHHAas IporpaMmMa CBs3aHa C IIPOoLIeCcCcCoOM I/IH(l)OpMaTI/IBaHI/II/I u
HeO6XOI[I/IMOCTBIO JUISL Ka)KJIOTO YeJIoBEeKa OBJIAASTh HOBEUIITUMU I/IH(bOpMaI_II/IOHHBIMI/I TCXHOJIOTUAMM OJIA
aJamnrainuyu B COBpEMCHHOM O6H.[€CTB6 H pCaJin3alu B MOJHOM MCEPEC CBOCTO TBOPUYCCKOI'O ITOTCHIINAJIA.
JIrobas TBOpPYCCKas HpO(I)CCCI/IH Tpe6yeT BJIaACHUS COBPCMCHHBIMH KOMIIbFOTCPHBIMU TCXHOJIOTHUAMMU.
PGSyJ'ILTaTbI TEXHUYECKOH q)aHTaBI/II/I BCCraa CTpEMHUJIUCh BbUUIMTLCA Ha 6yMary, a 3aTEM U BOIIJIOTUTHCA B
Ku3Hb. Eciin paHbLIC, IPCACTABUTDL TO, KAK 6y,[[eT BBITVIAACTh JOM WJIM MHTCPbEP KOMHATLI, aBTOMOOUJIb
HJIN TCILJIOXOA MbI MOTJIA JIMIIb I10 YCPTCIKY UJIU PUCYHKY, TO C TIOABJIICHUEM KOMIIBIOTECPHOI'O TPEXMCPHOT'O
MOACIIMPOBAHUA CTAJIO BOSMOKHBIM CO3J1dTh 00BEMHOE I/I306pa)I(CHI/IC CIIPOCKTUPOBAHHOT'O COOPYIKCHHUA.
OHo oTnnyaercs (bOTOFpa(i)I/I‘leCKOI\/’I TOYHOCTBIO U IMO3BOJIACT JIYUIIC IPECACTABUTDH ce6e, KakK 6YI[CT



BBITTIAACTD ITPOCKT, BOHJ’IOL[IGHHBII;'I B JKU3HH U CBOCBPCMCHHO BHCCTHU ONIPCACIICHHBIC KOPPCKTUBLI. 3D
MO/1eJ1b 0OBIYHO IPOU3BOIUT ropasio OoJiblliee BIEYATICHHE, YeM BCE OCTAJIbHbIE CIIOCOOBI MPE3eHTAIH
Oyaymiero npoekTa. [lepeaoBbie TEXHOIOTHUH TO3BOJSIOT JOOUBATHCS MOTPsICAOMNX (3P (DEKTUBHBIX)
pe3yIbTaTOB.

He}IaFOFH‘leCKaH Heﬂec006pa3HOCTB 3aKJII049acTCA B TOM, UTO JaHHAA IIporpaMMa rno3BOJUT BbIABUTH
3aNMHTCPCCOBAHHBIX 06yqafom1/1xc;1, MMPOABUBIIUX UHTCPEC K 3HAHUAM, OKa3aTb UM IIOMOLIb B
(hopMHPOBaHHH YCTOHIMBOTO HHTEPECA K MMOCTPOCHUIO Moeliel ¢ momoiisio 3D-nipunTepa. B mporecce
CO3/IaHUs MOIeNiel oOyJaronuecst HaydaTcst OObeANHATH PEATbHBIA MUP C BUPTYAJIbHBIM, 3TO ITOBBICHT
YPOBEHb MTPOCTPAHCTBEHHOT'O MBIIIEHUS, BOOOPAKEHHUS.

HpaKTquCRaH 3HAYUMOCTDb

TpéxmepHnas rpaduika aKTUBHO MIPUMEHSETCS IS CO3IaHMsI N300paykeHUH Ha IIIOCKOCTH SKpaHa MU JIUCTA
[I€YaTHOM NPOAYKIMHU B HAyKE U ITPOMBILUIEHHOCTH, apXUTEKTYPHOU BU3YaIIM3allUd B COBPEMEHHBIX
CHUCTEMax MEIULNHCKON Bu3yanu3auuu. Camoe MupoKoe IPUMEHEHNE — BO MHOTMX COBPEMEHHBIX
KOMITBIOTEPHBIX UI'pax, a TAK)KE KakK 3JIeMEHT KMHeMarorpada, TeJIeBUACHU, Ie4aTHOM npoaykiuu. 3D
MOJEUPOBAaHNE IPUMEHSETCS B TEHAEpax U NpHU Npe3eHTalUsIX NPOoeKTOB. OHO MO3BOJISIET YEIOBEKY
YBUAETb 0OBEKTHI B TOM BUJIE, KAKUMU OHU SIBJISIOTCS B AEUCTBUTENBHOCTU. DTO 3HAYUT, YTO TAKOTO PoOJia
MIPOTrpaMMBI JAFOT BO3MOKHOCTh COKOHOMHTB OIPOMHOE KOJIMYECTBO CPEACTB M BPEMEHH, MIOCKOJIBKY JUIS
MIpe3eHTAallH, HallpuMep, OOJIbLINX TPOEKTOB, HEOOXOIMMO NPUJIOKEHNE, COOTBETCTBEHHO, OTPOMHBIX
YCUIIHI.

OT1/nYuTeIbHbIE 0CO0CHHOCTH

[IporpamMma JTMYHOCTHO-OPUEHTHPOBAHA U COCTABIIEHA TaK, YTOOBI KaXK/[blii peOEHOK MMENl BOZMOKHOCTh
CaMOCTOSITENIbHO BBIOpAaTh Hanbosee HHTEPECHBIN 00BbEKT paboThI, pHEMIIEMBIH /uid Hero. Ha 3aHsaTusix
MPUMEHSIOTCS MHPOPMAIIMOHHBIE TEXHOJIOTHH U MIPOEKTHAs JesITeNbHOCTb. JlonoHuTeNbHAS
obmeoOpazoBaTenbpHas mporpamma «3D monenupoBanue u 3D meuaThy» paccunTaHa Ha ydammuxcs 10-17
JIET, UMEIOLIUX OMBIT PA0OTHI C KOMIIBIOTEPOM Ha YPOBHE MOJATOTOBIEHHOTO MOJIb30BATENs, UMEIOIIUX
TepBOHAYaIbHBIC HAaBBIKK pa0boThl B iporpamme Blender. [IpogomxutensHOCTh 00ydeHuUs 1 To, 3aHATHS
npoBoaaTcs 1 pasa B Henento 1o 40 munyT. OCBOCHHE MaTepHaia Kypca 00ydJaroImmuMcs TTOATBEPKIACTCS
CaMOCTOSITEJIPHO BBITIOJTHEHHBIM MPOEKTOM — pa3padoTkoit 3D-Moaenu 3aqaHHOT0O 00BEKTA.

TpebGoBaHus K MUHUMAJIbHO HEOOXOJUMOMY YPOBHIO 3HAHUH, YMEHHI U HAaBBIKOB YJalluXcs,
HEOOXOIMMBIX JJISl YCIEIIHOTO N3YUeHUsl JAHHOTO Kypca:

- HMMETh HaBBIKH pabOTHI B oniepariioHHoi cucteme Windows unu Linux (yMeThb 3amyckaTh
MIPUJIOKECHHS, BBITIOJHSATH OTIepanuy ¢ GpaiiiaMu 1 mankamu);

- yMETh paboTaTh C AByMEPHBIMU Tpaduueckumu porpammamu (Hanpumep, Photoshop wm
GIMP); - umerh HauabHbIE HABBIKK PaOOTHI B iporpamMme Blender.

Henwb: co3manue yCIIOBUM )1 U3Y4eHUsT OCHOB 3D MOJIeIMpOBaHMs, Pa3BUTHS HAYYHO-TEXHHYECKOTO U
TBOPYECKOI'O MOTEHIIMAIA TUIHOCTH peOEHKA, pa3BUTh TBOPUYCCKUE M JU3AHHEPCKUE CIIOCOOHOCTH
oOyuaromuxcs.

HaHHaﬁ[ mporpamMmma UMECT BBIPAKCHHYIO ITPAKTHYCCKYHO HAIIPABJIICHHOCTDb, KOTOPAaA U OIIPCACIIACT JIOTUKY
IIOCTPOCHUA MaTCpualia y‘IC6HBIX 3aHATHH.

3HaHI/IH, MOJIYYCHHBIC TP U3YUCHUHN IIPOT'PAMMbI «3D MOACIIMPOBAHUC U 3D e4yaTb», yqaluecs MOryT
NMPUMCHUTD IS TIOATOTOBKH KAY€CTBCHHbBIX I/IJ'IJ'IIOCTpaI_II/Iﬁ K JOKJIaZlaM, MIPE3CHTAlIUU ITPOCKTOB I10



pa3IUYHBIM MpeIMETaM — MaTeMaTHKe, (pu3nke, XUMUH, OHOJI0THU U JIp. TpexmepHoe MoIeUpOBaHUEe
CIIy’KUT OCHOBOM JUUISl U3YYEHHUsI CUCTEM BUPTYaJIbHOU PEAIIBHOCTH.

3anauu:
Oodyuaromue:
- OCBOHWTH CO3JIAHHE CIOXKHBIX TPEXMEPHBIX 00OBEKTOB;

- IMOJIYYUTb HABBIK pa6OTBI C TCKCTypaMHU U MaTCpraiaMu IJIA MaKCHUMaJIbHOM PCAIMCTHYIHOCTH,
ucnonb3ys aBmwkok Cycles Blender;

- MOJIYYUTh HAa4YaJIbHBIE CBEJICHUS O MPOIIecCce aHUMAIUKM TPEXMEPHBIX MOJIEJICH, UCTIONb3ysl Armature;
- IOJYUYHUTH HABBIK TpGXMepHOfI Ieyartu.
Pa3BuBarwmpue:
- CcOo37aBaTh TPEXMEPHBIC MOJICIIH,
- pa6otats ¢ 3D npunTepom, 3D ckanepom.
- Ppa3BHUBATh O6p&3HOC, TEXHUYCCKOC MBINIJICHUC U YMCHHEC BbIPA3UTH CBOU 3aMBICEII,
- pa3BuUBaTh yMEHHUA pabOTaTh MO NPEI0KEHHBIM HHCTPYKIUSAM 10 COOpKE MOJIeNEel;
- Ppa3sBUBATh YMCHHA TBOPYCCKHU MMOAXOJUTH K PCHICHUIO 3a/1a4u;

- CTUMYJIMPOBATh MOTUBALIMIO 00yUYaIOLUXCA K MOTYYeHHUIO 3HAaHUH, TOMOraTh (GOPMUPOBATH
TBOPUYECKYIO JTUUHOCTH peOCHKa.

- CIOCOOCTBOBATH PA3BUTHIO HHTEPECA K TEXHUKE, MOJACIUPOBAHUIO,
BocnurareanHble:

1. BrISBUTE 3aMHTEpECOBAHHBIX 00YYAIONMIUXCS, TIPOSBUBIINX HHTEPEC K 3HAHUSIM 110 OCBOCHHIO
3D MoaenupoBaHus.

2. OxkazaTp 1momoIib B OPMUPOBAHUHN YCTOWYMBOTO HHTEPECA K TIOCTPOSHUIO MOJIENCH C
nomMoipio 3D-nipuHTEpAa.

3. B npouiecce co3nanus Moneneit HayduTh 0ObEAUHATD PEATbHBIN MUP C BUPTYaJIbHBIM, 3TO
MOBBICUT YPOBEHb MPOCTPAHCTBEHHOT'O MBIIIIICHUS, BOOOPAKEHHUSI.

4. BocnuThiBaTh yMCTBEHHBIE M BOJIEBBIC YCUIIHS, KOHIIEHTPAIMIO BHUMAHHUSL, JJOTHYHOCTD U
Pa3BUTOTO BOOOpaKEHUSI.

Oc00eHHOCTH BO3PACTHOM rPyNbI

[Iporpamma «3D mozaenupoBanue u 3D meyarb» paccyrTaHa Ha JETEH CPEHETr0 M CTapIIEro MIKOJIBLHOTO
Bo3pacta - 12 — 17 ner.

Cpok peanu3zaiyy nporpaMmmsl — 1 TO/I.
Hanonusiemocts rpynmnsl: He MeHee 8-10 uenoBexk.

®opma oOydyeHus: ouHasl.



PexxuM 3aHATHIA: KOTMYECTBO yUeOHBIX 4acoB 3a y4eOHbIi rosx — 35 wacos; 1 3ansTue B Henemno no 1 vacy;
MPOJIOJKUTENLHOCTD 3aHATHS — 40 MUH.

MeToabl n IMPUEMbBI OpraHu3anuu 06pa30BaTeJ’[LHOF0 nmpouecca:

WucTpykTaxku, Oecebl, pa3bsiCHEHUS

Harnsaneni ¢oto u Bupeomarepuansl no 3D-mMoaenrpoBaHuio

[IpakTueckas pabota ¢ nmporpamMmmamu, 3D npunTepom

WHHOBalMOHHBIE METO/1bI (IOMCKOBO-UCCIIEI0BATENbCKUN, IPOEKTHBIN, UTPOBOM);

Pemrenne TexHudeckux 3aaad, MpoeKTHas padboTa.

- Ilo3naBarenbHbBIC 3aJa4u, y'-IC6HBI€ JAUCKYCCHUHU, CO3JaHNUEC CUTyallu HOBU3HLI, CUTyalluH
rapaHTUPOBAHHOTO YCIICXa U T.[.

- Merton ctumynupoBaHus ( yyacTHe B KOHKYPCax, MOOIIPEHHUE, TepCOHaIbHas BbICTaBKa padoT).
IIporuno3upyemsie pe3yJibTaThbl

yLIaHH/IeCﬂ MMO3HAKOMATCA C MIPUHOUIIAMHU MOJCIUPOBAHUA TPEXMCEPHBIX O6T)€KTOB, C UHCTPYMCHTAJIbHBIMU
CpelCTBaMU I pa3pabOTKH TPEXMEPHBIX MOJIENIEH U CIIeH, KOTOPbIE MOTYT OBITh pa3MEIleHbI B
WNuTepuere; nosyyat HaBbiku 3D-neyatu. OHM OyayT UMETh NPEACTABICHNE O TPEXMEPHON aHUMAIIHH;
MoJIyyaT HayaldbHbIE CBEJCHUS O cepax MpUMEHEHHs TpexMepHo rpaduku, o ciocodax nevyaru Ha 3D-
npunTepe. OOydJaronrecs HaydaTcsi CaMOCTOSTEBLHO CO3/1aBaTh KOMIBIOTEpHBIN 3Dnpoaykr. Y
oOyuarouuxcs pa3BUBaeTCs JIOTHYECKOE MBIIIIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHNEe U 00bEMHOE
BHUJICHUC. V Hpx pa3BUBaCTCA OCHOBATEITLHBIN moaXxoJ K peIICHUIO HpO6J'IeM, BOCIIMTBIBACTCS CTPEMIICHUC K
camMo00pa30BaHUIO, TOOPOKEITATEIHHOCTD IO OTHOIIEHHUIO K OKPYKAIOIINM, YYBCTBO TOBAPHIIECTBA,
YyBCTBO OTBETCTBEHHOCTH 3a CBOIO PaboTYy.

IInanupyemMble pe3yJbTaThbl 0CBOEHHS POrPaAMMBbI

[Tnanupyemble pe3ynbTaThl OCBOSHUS MPOTPaMMbl BKITIOYAIOT CIIEAYIOLIUE HapaBiaeHUs: GOpMUPOBaHUE
YHHUBEpPCAJIbHBIX Y4EOHBIX ACUCTBUM (JTMUHOCTHBIX, PETYISTUBHBIX, KOMMYHUKAaTUBHBIX, TO3HABATEIbHBIX),
y4eOHYI0 1 00111enob30BaTeNbcKyt0 MK T-KoMIEeTeHTHOCTh 00yJaromuXCsl, OBIT UCCIEA0BATENBCKON 1
MIPOEKTHOM /eATEIbHOCTH, HABBIKU PAO0THI ¢ HHPOPMAIHEH.

JInyHOCTHBIE pPe3yaIbTAThI:

TOTOBHOCTB M CIIOCOOHOCTh 06yan-OH_II/IXC$I K CaMOPa3BUTHIO,
- MOTHUBaAIUA ACATCIBbHOCTH,

- CaMOOIICHKA Ha OCHOBEC KpUTCPUCB YCIICIITHOCTHU TOM ACATCIBbHOCTH,

HaBbIKHW COTPYAHUYCCTBA B PA3HbIX CUTYyAllUAX, YMCHUC HC CO31aBaTh KOH(i)J'II/IKTLI N HAaXOJUTb BbIXOAbI
H3 CIIOPHBIX CPITyaI_II/Iﬁ;

- ITUYCCKUC TYBCTBA, IIPCKIAC BCCTO ,Z[O6p0)KeJ'IaTeJ'ILHOCTI> U SMOIIMOHAJIbHO-HPABCTBCHHAA
OT3bIBUHNBOCTD.

MeranpeamMeTHbIe pe3yJabTaThl:



PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[ble aelcTBHUA:
- OCBOEHHE CIIOCO00B peuicHus HpO6HeM TBOPUCCKOT'O XapaKTepa B JKU3HCHHBIX CUTYaAlIUAX,

- (dbopMHpoBaHNE YMEHU CTaBUTH 1Ie]Ib — CO3/IaHHE TBOPUYECKOI paboThl, MJIAHUPOBATH JOCTI)KEHUE
9TOH 1€, CO3/1aBaTh HATJIAHBIC TUHAMHYECKHE IpaduecKue 0ObEKTHI B Ipoliecce paboThl;

- OLEHHMBAHHE MOJY4YaIOLIErocs TBOPYECKOTO MPOLYKTa K COOTHECEHUE €TI0 C M3HAYAIbHBIM 3aMBbICIIOM,
BBITIOJTHEHHE 110 HE0OX0AMMOCTH KOPPEKIUH JINOO MPOyKTa, THO0 3ambicia. [To3HaBaTenbHbIE
YHUBEpPCaJIbHbIE yUeOHbIE AEUCTBUSL:

- CTPOUTH PAaCCyXJECHHUE OT OOIKX 3aKOHOMEPHOCTEHN K YaCTHBIM SIBJICHUSM U OT YAaCTHBIX SIBJICHUM K
00IIMM 3aKOHOMEPHOCTSIM, CTPOUTH PAcCYKIACHNE HA OCHOBE CPAaBHEHUS IIPEJAMETOB U SIBJICHUH, BBIICIISS
IIPU 3TOM 00IIKE IPU3HAKHY.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

- (hopMHUpPOBAHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTH MCTOIB30BaHUS HH(OPMAITHOHHO -
KOMMYHUKAIMOHHBIX TEXHOJIOTH;

- MOJIFOTOBKA IpaduyecKux MaTepuasoB A 3(pPEeKTUBHOTO BBICTYIUICHHUS.
IIpenmeTHble pe3yabTaThl:

Kypc criocoOcTByeT focTH EHHIO 00yYaOIMMUCS MPEIMETHBIX PE3yIbTaTOB YUeOHOTO MpeaMeTa
«MurpopmaTrkay. YUaniuics MOTyIUT YIITyOJIEHHBIC 3HAHUS O BO3MOYKHOCTSIX MTOCTPOEHUS TPEXMEPHBIX
Mozeneil. HayunTcst caMocTOSITENbHO CO3/1aBaTh MPOCThIE MOJIENN pealibHbIX 00BeKTOB. JlocTnyb
IJIJAHUPYEMBIX PE3yIbTAaTOB MTOMOTYT ME€IArOrM4eCKNe TEXHOIOTUH, UCIIOJIBb3YIOIIHE METO Ibl AKTUBHOTO
oOyuenus. [IpuMepamu TakuX TEXHOJIOTHUH SBJISIOTCS UTPOBBIE TEXHOJIOTHU. BocnuTareabHbIN AP heKT
JOCTUTAETCS 110 JBYM YPOBHSM B3aUMOJEHCTBUS — CBA3b YYEHUKA CO CBOMM YYHTEJIEM U B3aUMOJCHCTBUE
IIKOJIBHUKOB MEXIy cO00M Ha ypOoBHE IpYIIIbI KPYXKKa.

OcymiectBisercs NpUOOpeTeHNE MKOJIbHUKAMU:

- 3HaHWI 00 HH(POPMATHKE KaK YacTH OOIICUeTOBEYECKOM KyIbTYpPhI, Kak (hOPME OMMUCAHKS  METOIE
MO3HAHUS ACHCTBUTEIHHOCTH, O 3HAYMMOCTH TE€OMETPHUHU B Pa3BUTHU IUBUJIM3AINN U COBPEMEHHOTO
o0111ecTBa;

- 3HaAHWH O CcrocoOax cCaMOCTOSTEIILHOTO MTOUCKA, HAXOXKIEHUS U 00pabOTKH HH(MOpMAITUH;
- 3HaHWH O MpaBHJIaX KOHCTPYKTHBHOW TPYIIIOBOI pabOTHI;

- HaBBIKOB KYJIBTYpPBI pEeUH.

Cucrema olleHKHM 0CBOEHUSI MPOTrPaAMMbI

Cucrema OLICHKU IIPpEAYyCMaTpuBacT ypOBHGBLIfI noAXo[ K IMPEACTABJICHUIO IINIAHUPYEMBIX PE3YJIbTATOB U
HHCTPYMCHTAPUIO U OONCHKH UX JOCTUKCHU.

CoracHo 9TOMY IIOAXO0AY 3a TOUKY oTcuéra IIPUHUMACTCA H€O6XOﬂHMBIﬁ JJIA IIPO AOJIKCHU A 06p830BaHI/I$I
" pCaJIbHO I[OCTPIFB.CMBIIZ 0OJIBIIMHCTBOM yqamuxcs OHOpHLIfI YPOBCHb 06pa30BaTeJIBHBIX

JIOCTHKCHMH. [[OCTI/I)KGHI/IG 9TOT'0 OIMIOPHOI'O YPOBHS UHTCPIIPECTUPYCTCA KaK 663y0J’IOBHHI>i y‘IC6HBII>i ycex
pe6éHKa. A OIICHKAa UHANBUAYAJIbHBIX O6paSOBaTCJ'ILHHX JOCTIDKEHUN BEIETCS «METOIOM CJIOKCHU S, ITPU
KOTOpOM (I)I/IKCI/IpyeTCH JAOCTHUIKCHHUEC OIIOPHOT'O YPOBHA U €TI0 IMPEBBIIICHUC. OTO MO3BOJISAET noompsTb



MPOJIBM)KCHUSI yYall[MXCsl, BBICTPAUBATh HHIAMBUIYaJIbHbBIC TPACKTOPUH JBIKEHUS C Y4ETOM 30HBI
OMKafIIero pa3BUTHS.

[Tpu onleHUBaHUH JOCTIKEHUH IUTAHUPYEMBIX PE3YJIbTATOB UCTIONB3YIOTCS ceaAyromue GopMbl, METOIBI U
BU/IbI OLIEHKU: TIPOEKTHI, IPAKTUYECKUE U TBOPUECKHE PaOOTHI.

Kpurepuu onenku pe3yibTaToB 00y4eHHs

- BBICOKHH ypoBeHb — yuamuiics onazen Ha 100-80% yMeHusMU 1 HaBbIKaMH, IIPEAYCMOTPEHHBIMU
MIPOrpamMMOi 32 KOHKPETHBIH NEPUOT; pabOTaeT CAaMOCTOSTENILHO, HE UCTIBITHIBAET OCOOBIX TPYIHOCTEH;
BBITIOJTHSAET MPAKTHUECKUE 3aIaHUS C DIIEMEHTaMHU TBOPUYECTBA;

- CpeIHUH YpOBECHb — Yy ydalIerocs 00bEM YCBOCHHBIX YMEHUN 1 HaBBIKOB cocTaBisieT 70-50%; paboTtaeT ¢
MOMOIIIBIO TIE/Iarora; B OCHOBHOM, BBITIOJIHSET 3a7aHusl HA OCHOBE 00pasiia;

- HU3KHUH ypoBeHb - peOEHOK oBanen MeHee ueM 50% npeaycMOTpEeHHBIX YMEHUI 1 HABBIKOB,
HUCIIBITHIBACT CCpBéSHI)IC 3aTPYAHCHUA; B COCTOSIHHUU BBITNMOJIHATD JIMIIb HpOCTGfIHIHG IMPAaKTUYCCKUC 3aTaHUA
Hearora;

- MporpaMMy HE OCBOWJI - yJaIruiics oBiaiena menee yem 20% npeaycMOTpEeHHBIX TPorpaMmMoit 00bEma
YMEHUI U HaBBIKOB.

Jlureparypa AJis negarora

1. bBonsmakos B.I1. UmxenepHas u koMmmnbioTepHas rpaduka: yued. nocodue — CI16.: BXB-Ilerepoypr,
2013.

2. Bompmrakor B.I1. Co3manue TpeXMepHBIX MOJIENIeH U KOHCTPYKTOPCKOH JJOKYMEHTAIIUN B CHCTEME
KOMIIAC-3D. IIpaktukym. — CI16.: BXB-Iletepoypr, 2010.

3. JIxeiimc K. Blender Basics: camoyuuTtens, 4 — € uzganue, 416 c., 2011.

4. Meroaudeckoe nmocobwue mo kypey «OcHoBbl 3D MoaenupoBanus u coznanus 3D monpenein» s
yJamuxcst 001eo0pa3oBaTeIbHIX MIKO: [[eHTp TEXHOTOTHYECKUX KOMITETCHIIMHA aITATUBHBIX TEXHOJIOTHUN
(IITKAT) r. Boponex, 2014.

5. IIpaxoB A. A. «Camoyuutens Blender 2.7», BXB-Ilerepoypr, 400 c., 2016.
DJIeKTPOHHBbIE pecypchl ISl MeJarora
1. Blender 3D — ypoxku - https://www.youtube.com/channel/UCLYrT1051M_6XKbEc5Te8PA.

2. VYpoku Blender 3D. Ocuossl. Nestergal creative school. 3apascTyii,
Blender- https://www.youtube.com/channel/UCyGkqUw7FQDKY-sztZ5FDDA

DJIEKTPOHHBIE PecypPChI 1JIs1 00y4ar0MXCH:
1. 3D-moxmenuposanue B Blender. Kypc s naunnarorux http://younglinux.info

2. Buneoypoku - yuuthcs ¢ Hamu ripocto. [Tocmorpen. Tlocmyman.
Beryuwi: http://programishka.ru/catalog/list_catalog/1/.

Conepxxanue nporpamMmsl

OcunoBsl 3D MonenupoBanus B Blender — 13 yacos



Tema 1. BBenenue. Texuuka 0e30acHOCTH

Teopus. Texunuka 6ezonacuoctu. MHTepdeiic 1 KoHPUrypamnus nporpaMmm KOMITBIOTEPHOH rpaduky.
IIpakruka. Hactpoiika pabouero croina.

Tema 2. OcaoBbl 3D moaeauposauus B Blender

Teopus.Cucrema oxon B Blender. 17 tunos oxon. Blender Ha pycckom.
IpakTuka. Pycudunuposanue nporpaMmmel.

Tema 3. Hapuramus B 3D-npocTpancTrBe. 3HAKOMCTBO C IPUMHTHBAMM.

Teopus.llepemenienue, BpaieHie, MaclITaOMpoOBaHUE.
IIpakTnka.«/lenaem cCHEroBUKa U3 MIPUMHUTUBOBY.

Tema 4. BpicTpoe Ay0aupoBanHne 00LEKTOB.

Teopus./lyonmpoBanne 00bekTOB B Blender 1 3HakOMCTBO ¢ TOPSYNMHU KIJIABHUIIIAMH.
IIpakTnka.«Co3nanue c4eToB, CTOJIA U CTYJILEB.

Tema 5. 3HAKOMCTBO ¢ KaMepPOid U OCHOBBI HACTPOWKHY JAMIIL.

Teopus.Uro Takoe kamepa, A1 4Ero oHa Hy’KHa M Kak Bu3yanusnposathk 3D monenu. Mctounnku cBera:
TOYKa, COJIHLE, IPOKEKTOP, noaychepa, npoxekTop. [Ipakruka.«Co3ganue peHaep cTyum

Tema 6. PaGora ¢ MaccuBamu.

Teopus.PeansHoe yckopenue moaenuposanus B blender. Pa6ota ¢ maccuBamu.
IIpakTuka.«Co3qaHue CLIEHBI C MACCUBAMU»

Tema 7. Tesa Bpanienus.

Teopusi.OxcTpyaupoBanue, moaudukatops! "Bunt" n "Otpaxkenne", Shift+TAB - nepexirouenne Mexay
peXUMaMH TOJTMCETKHU (BepIiIrHa, pedpo u rpanb). [lepememenne Mmexay cinosmu, "pemakrop UV
n300pakeHuit".

IpakTuka.«Co3naem maxmaThl U IaXMAaTHYIO JOCKY»

Tema 8. UHCTPYMEHTHI HAPE3KU U VIAJECHHUS.

Teopusi.PactBopenue BepiiuH u péoep, Hape3ka HoxkoM (K), HHCTpyMEeHTHI yianeHus .
IIpakTuka.«Co3ganue camoro nomyssipaoro opwniuanta KP-57»

Tema 9. MoaeanpoBanye H TEKCTYPHPOBaHHeE.

Teopus.Co3nanue peanucTuuHbIX 00bekTOB, UV KapTa Ui pa3MenieHus TeKCTYPHI.
IIpakTuka.«Co3nanue 6aHaHa

Tema 10. IlepBoe 3HAKOMCTBO ¢ YACTHIIAMM.

Teopus.UV paszsepTka, pazpesnl Ctri+R, noapaszaenenue noBepxuocreir W.

IIpakTuka.«Co3nanue TpaBbl».



Tema 11. Hactpoiika matepuajoB Cycles

Teopus.MImnoprupoBanue 00bekToB B Blender, HacTpoiika MaTtepuanos.
IpakTnka.«Co31aHue HOBOIOJHEN OTKPBITKI.

Tema 12. IIpoekt «Co31aHNe APXUTEKTYPHOr0 00LEKTA 0 BLIOOPY»

Ipakruka.Temsr: «Xpam Xpucra Cnacurens», «CpeJHEeBEKOBbII 3aMOK», «iienea OamHsm»,
«TamxMaxam», 1 T.11

Auunmanuu B Blender — 6 gacos

Tema 1. MoaudHKATOPbI M OTPAHNYUTEIN B AHUMAIIMH.

Teopus.Co3znganue npocteiieii anumanuu. Teopusi OTHOCUTEIBHOCTH U POJUTEIHCKUE CBSI3H.
IpakTHKa. KAHUMALHS CAHOK U aBTOMOOUJIS

Tema 2. Moau(uKATOPbI M OTPAHNYUTEIN B AHUMAIIMH,

Teopusi. Anumanus u knoueBsie popmsel (ShaprKeys), nckaxenue oobexra npu nomouu Lattice.
IIpakTnka.«AHumanus OyauIbHUKa»

Tema 3. [Ipoekt «Co31aHue AHUMAIMH UTPYUIKH)

IMpakTuka. Temsr: «Hepamsmkay, «tOnay», «Bepronéry, «[lupamuaka», u T.1..
MopenupoBanue B Blender mo ueprexxy — 3 yaca

Tema 1. MogeupoBaHue 1o Yeprexky ¢ CO0JII0IeHuEeM pa3MepoB.

Teopusi.MoaenupoBanue B Blender 010k Jiero KOHCTpYKTOpa B TOUHOM COOTBETCTBUU C UEPTEHKOM U C
COOITIO/IEHNEM BCEX 3aJaHHBIX Pa3MEpPOB.

IMpakTuka.«Co3ganue 6J0Ka Jero KOHCTPYKTOPAY.

Tema 2. 3d MoaeaupoBanue B Blender mo uepre:xy ¢ co0J1101eHHEM Pa3MepPOB.

Teopusi.Moaens HacTeHHOTO nepkarens st kamepsl Sony PS3 EYE mist nansuelimeit ee pacnedarku 3d
MPUHTEPE C UCIOJIb30BAaHUEM TeXHOJO0THUH FDM.

IMpakTuka.«MozaenmupoBanue B Blender Hactennoro aepxarens ais 3d meyatn.

Tema 3. IIpoexT «MoieIMpOBAHUE A1ETAJTH 110 YEPTEXKY»

IpakTuka. Tembr: «KpoHIITEHH», «YTOJIOK», « YTOJOK MOHTa)XXHbII», «Pydka aepkareinsi», u T.1..
[TonuronansHoe monenupoBanue — 10 yacos

Tema 1. MoaeaupoBanyue 00LeKTA.

Teopus.CmonenupoBath yamky u Omroaue. Haknaasieats Teketypy mnpu nomoinu UV-pa3zsepTku.C
MOMOIIBIO HOJIOB M TEKCTYp CO3AaTh MaTepHall: IoKoiaaa, kogeitHoro 3epHa, Tkanu. HactpouTs
OCBEILIEHUE U CO3/IaTh MpUBJIEKaTeNbHYIO ciieHy B Cycles.

IIpakTuka.«MoJenupoBaHUE YalIKN»

Tema 2. MoaeJaupoBanyue 00LEKTA.




Teopus.Co3znanueLowPolymonenu. MonenupoBanre aBTOMOOWIISI ¢ TOMOIIBIO YEPTEIKEH,
BBIITOJITHEHUEPA3BEPTKYU U HAJIOXKEHUE TEKCTYPEL.

IpakTuka.«MoaenupoBaHie aBTOMOOUIISDY

Tema 3. MoaeanpoBanue cred B Blender.

Teopus.OTTaunBaHNe HABBIKOB MPOCTPAHCTBEHHOTO MBIILJICHUS, IKCTPYIMPOBAHUE U CO3aHUE MACKHU.
IpakTuka.«Co3ganue npocToil Moaenu JJOMUK 10 4ePTEKY»

Tema 4. Moaeab rocCTUHONH KOMHATHI.

Teopus.Co3ganne rocTHHOM KOMHATHI ¢ TOMOIIBIO TOTOBBIX Moenield. MonenupoBanue ctyna bapcenona B
Blender.

IIpakTHka.«MoOJeIUPOBAHNE CTEH U JETAIIEH HHTEPHEPA»

Tema 5. [Ipoekt «MoaeaupoBanne 00LEKTA 10 BLIOOPY»

MpakTuka. Temsr: «I'py3oBuk», «Mensensy, «llepconax», «Pobot», u T.1.
3D neuars — 3 yaca

Tema 1. BBenenue. Chepnl npumenenus 3D-neuatu

Teopus.loctynHocTs 3D nedaty B apXUTEKType, CTPOUTENIBCTBE, MEJIKOCEPUITHOM MPOU3BOJICTBE,
MeIUIHE, 00pa30BaHUH, IOBEIUPHOM Jielie, MOIUrpaguu, N3roTOBJIECHNH PEKJIaMHON U CYBEHUPHON

npoaykuuu. OcHoBHBIE chepbl TpuMeHeHus 3D nevyatu B HalllM THU

Tema 2. Tunbl npuHTEpOB U KOoMIauuu. Texnogoruu 3D-neyaru.

Teopusi.IIpuHIUIIEI, BO3MOYXHOCTH, PacxoaHbIe MaTepuaibl. CtepeonuTorpadust
(StereoLithographyApparatus, SLA). Beibopounoe nazeprnoe cnekanue (SelectiveLaserSintering, SLS).
Mertoa mHOTOCTpYiHOTO MOoaenupoBaHus (MultiJetModeling, MJM)

IIpoekT «IleyaTh MOJEJIH 110 BLIOOPY»

IIpakTHka. Be100p 13 BBINOJHEHHBIX MOJICICH B TEUSHUH TOJa.

Y4eOHO-TeMAaTHYECKNH IJIAHUPOBAHME

Ne HaumeHoBaHue pa3iesioB U TeM Bcero uacos KoanuyecTBO 4acoB

Teopernueckue | [IpakTuyeckue

BBenenue. Texuuka 0e30acHOCTH. 1 1 -

| OcunoBbl 3D MmogeaupoBanus B Blender

1 Cucrema okoH B Blender. Blender na 1 0.5 0.5
pyccKoM.




2 HaBuranus B 1 0,5 0,5
3DnpocTpaHcTBe.3HAKOMCTBO €
npumutuBamu. [1/p: «Jlenaem cHeroBuka us3
MIPUMUTHBOBY.

3 BbicTpoe n1y6impoBaHue 00bEKTOB. 1 0,5 0,5
[1/p: «Co3nanue c4eToB, CTOJIA U CTYIILEBY.

4 3HAKOMCTBO ¢ KaMepoii 1 0OCHOBBI 1 0,5 0,5
HACTPOIKH JIaMII.
[1/p: «Co3nanue peHaep CTyIIm)

5 Pabora ¢ MaccuBaMu. 1 0,5 0,5
[1/p: «Co3nanue ClieHbl C MaCCUBAMM

6 Tena BpameHust. 1 0,5 0,5
[1/p: «Co3naeM maxmaTsl U MIAXMaTHYIO
TOCKY»

7 HNucTpymenThl Hape3ku U yaaaenus. [1/p: |1 0,5 0,5
«Co31anue caMoro MomyJisipHOTO
opunmnuanTta KP-57»

8 MopenupoBanue u TekctypupoBanme. [1/p:| 1 0,5 0,5
«Co3nanue 6aHaHay

9 IlepBoe 3HaKOMCcTBO ¢ yacTumamu. I[1/p: 1 0,5 0,5
«Co3nanue TpaBb»

10 Hacrpoiika maTepuasioB Cycles 1 0,5 0,5
[1/p: «Co3nanue HOBOTOTHEH OTKPBHITKH

11 IIpoekT «Co3nanne apXuTEeKTYPHOTO 2 - 2
00beKTa M0 BHIOOPY»

13 6 7

1 Anumanuu B Blender

1 MonudukaTopbl H OTPAHUYNTE]IN B 2 0,5 1,5
aHUMAaIUH.
[1/p: «AHUMaIHsI CAHOK U aBTOMOOWIISD

2 MoaudukaTopbl H OTPAHUYNTE]IN B 2 0,5 1,5
annmManun.I1/p: «KAHUMaIUs OyIIIbHUKAY

3 IpoekTt «Co3naHne aHUMAIUH UTPYIIKW» | 2 - 2

6 1 5




Moaeauposanue B Blender mo yeprexy

1 MopeaupoBaHue 0 YepPTEKY ¢ 1 0,5 0,5
codsonennem pasmepos. [1/p: «Co3nanue
0JI0Ka JIET0-KOHCTPYKTOPay
2 3d moaennpoBanue B Blender no yeprexy | 1 0,5 0,5
¢ codroaeHueM pazmepos. [1/p:
«MopenmupoBanue B Blender nacrenHoro
nepxatens i 3d megatmy.
3 IIpoexT «MoaenupoBaHue AeTAJH 110 1 - 1
YepTexy»
3 1 2
v IMosmronanbHoe MoAeIMPOBaAHUE
1 MopeaupoBanue odbekra. [1/p: «Hamxkay | 2 0,5 1,5
2 MonenupoBaHue 00beKTa. 2 0,5 1,5
[1/p: «MonenupoBanue aBTOMOOUIIS
3 MonenupoBanue cred B Blender. 2 0,5 1,5
[1/p: «Co3nanue nmpocToit Moaenu JJomuk mo
YePTEKY»
4 Mozaesb roCTHHOH KOMHATEIL. 2 0,5 15
[1/p: «MonenupoBaHue aeTaneii HHTEPhEPa
5 IIpoexT «MoaeanpoBanne 00bEKTA 1O 2 - 2
BBIOOpPY»
10 2 8
\Y 3D neuatn
1 Beenenne. Chepnl npumenenusi 3Dnevatu| 1 1 -
2 THNBI NPUHTEPOB H KOMIIAHUH. 1 1 -
TexnoJsiornu 3D-nevyaru.
3 IpoekT «IleyaTh MogeIN 1O BHIGOPY» 1 - 1
3 2 1
Hroro: 35 12 23




Kanennapno-temaTnueckuii mjian pa6orsl no nporpamme ''3D mopennpoBanue u 3D neyartn"

Ne HaumenoBanue pasgesioB 1 |Koauvecrso |Ilinanupyemas |®axkruuyeckasi aara
TeM 4acoB aaTa
3aHATUHSA
1 BBenenne.Texnuka 6e3onmacuocru. |1
I OcHoBbl 3D moeMpoBaHus B 12
Blender
2 Cucrema okoH B Blender. Blender nva |1
PYCCKOM.
3 Hasuramnus B 1
3DnpoctpaHcTBE.3HAKOMCTBO C
MIPUMUTHBAMHU.
4 BbricTpoe nybnupoBaHne 0OBEKTOB. 1
5 3HAKOMCTBO C KaMepOil 1 OCHOBBI 1
HACTPOMKH JIaMII.
6 PabGota ¢ maccuBamu. 1
7 Tena BpaieHus. 1
8 HNHCcTpyMEHTBI HAPE3KHU U yIATICHUS. 1




MogenupoBaHue U TEKCTYpUPOBAHUE.

10 [TepBoe 3HAKOMCTBO C YaCTHUIIAMH.

11 Hacrpoiika marepuanos Cycles

12 [Tpoekt «Co3nanue apXuTeKTypHOTO
00BeKTa TI0 BEIOOPY»

13 [Ipoext «Co3taHne apXUTEKTYpHOTO
00BeKTa TI0 BEIOOPY»

I Aunumanuu B Blender

14 MoaubukaTopsl 1 OTPaHUYUTETHN B
aHUMaIIH.

15 Moaubukatopsl 1 OTPaHUYUTETHN B
aHUMaIIH.

16 MoaubukaTopsl 1 OTPaHUYUTETH B
aHUMaIIH.

17 MoauukaTopsl 1 OTPaHHYNUTETH B
aHUMaITIH.

18 [Ipoext «Co3anrue aHUMAaIUK

HUI'pYLHIKHU»




19

[Ipoekt «Co3ianue aHuMaluu
UTPYLLKHA»

1 Mopeauposanue B Blender mo 3
YepTexy

20 MoenupoBaHHe 10 YEPTEKY C 1
cOOII0IGHUEM pa3MEpPOB.

21 3d monmenuporanue B Blender mo 1
4epTeXKY C COOIOICHUEM Pa3MEpOB.

22 [IpoexT «MoaenupoBaHue eTaiy no 1
4ePTEKY»

v IMosmronanbHoe MoAeIMPOBaAHUE 10

23 MoenupoBanue o0bekTa. [IpoekT 2
«Jama

24 MonenupoBanue o0bekTa. [Ipoekt
«Jama

25 MopenupoBanue o0bekTa. [Ipoekt 2
«ABTOMOOMITBY

26 MopenupoBanue o0bekTa. [Ipoekt
«ABTOMOOMITBY

27 MopenupoBaHue CTEH B 2

Blender. IIponkt «JIoMuK 110
YEPTEKY»




28

MoienupoBaHUE CTEH B
Blender. Ilponkt «/loMuk 1o
YePTEKY»

29 Moienb TOCTHHOM
koMmHaTtsel. IIpoekt «MoaenupoBanue
JeTaJIel HHTEpbEepay

30 Mojens TOCTHHOM
koMmHaTtsl. IIpoekt «MoaenupoBanue
JeTaJIel HHTEpbEepay

31 [Ipoext «MoaenupoBaHue 0ObEKTa 110
BBIOOPY»

32 [Tpoext «MoaenupoBaHue 00BEKTA MO
BBIOOPY»

\Y 3D neyarb

33 Beenenne. Cdepbl mpruMeHEHHsI
3Dneuvarn

34 Tumbl NpUHTEPOB M KOMIIAHUU.
Texnonoruu 3D-neuatw.

35 [Tpoext «Ilevars Momenu o BEIOOPY»
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