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1. TosicHuTenbHas 3aMUCKA

Pabouas mporpamma Kypca JOMOJHUTENBHOTO 0oOpazoBanus «3D moxenupoBanue u 3D me-
yaTh» JAJIS yYallluXcsl CpelHEed IIKOJIbl COCTaBJI€HAa Ha OCHOBE 00Ie00pa3oBaTeIbHBIX MPOrpaMM
TEXHUYECKON HalpaBleHHOCTH «3D-monenupoBanue u nporpammupoBanHue» Aptop: Kys3Henosa
N.A.

B cootBercTBHE ¢ mporpaMmoii 1ononHuTeNbHOro oopazoBanus MOY UPMO «byTsipckast
COLI» kype «3D moxenupoanue u 3D nevars» B 5-11 kmaccax usyvaercs 1,5 yaca 2 pa3a B He-
nemo. Ha npoxoskaeHue nporpaMMbl MaTepuana OTBOAUTCA 324 yaca B roJl. 3aHATUS IPOBOJSATCS Y
TpeX rpyII

HoBu3sna: pat6ora ¢ 3D rpadukoii — 01HO U3 caMbIX MOMYJISPHBIX HAIPABICHUH HUCIIOIB30-
BaHUs MEPCOHATIBLHOTO KOMIBIOTEPA, MPUYEM 3aHHUMAIOTCS 3TOW paboTOi He, TONbKO MpodeccHo-
HaJbHbIE XYJOKHUKHU U n3aiiHepbl. B Haine BpeMsi TpeXMEpHON KAPTUHKOW YK€ HUKOIO HE y/IH-
BUIllb. A BOT nevyatrb 3D Mojeneit Ha COBpeMeHHOM 000pyI0BaHUU — J1eJ10 HOBoe. JIrou ocBanBa-
I0T a3bl TPEXMEPHOTO MOJIEIUPOBAHMS IOCTATOYHO OBICTPO M HAUMHAIOT IPUMEHSATH CBOM 3HAHUS
Ha IIPaKTHUKeE.

AKTYaJIbHOCTB: 3aKJII0YaeTCs B TOM, YTO JaHHas MporpaMma CBsi3aHa C IPOLIECCOM HH-
dbopMaTu3aluu U HEOOXOAMMOCTBIO JJISl KaXKJI0TO YeJIOBEKa OBJIaI€Th HOBEUIIMMU MH(POPMAIMOH-
HBIMHM TEXHOJOTHSMH ISl aJlalTallid B COBPEMEHHOM OOIIECTBE M pealin3alliid B IMOJIHOM Mepe
CBOET0 TBOPYECKOro nmoreHiuana. Jirobas TBopueckas npodeccust TpeOyeT BiaJeHHs] COBPEMEHHbI-
MU KOMIIbIOTEPHBIMH TEXHOJIOTHAMHU. Pe3ynbTaThl TEXHUUECKOW (paHTa3uu BCerja CTPEMHIIUCH BbI-
JTUTHCS Ha Oymary, a 3aTeM U BOIUIOTUTHCS B *KU3Hb. Eciiu paHblie, peAcTaBUTh TO, Kak OyJIeT BbI-
[JISJIETh JIOM WIM UHTEphep KOMHAThl, aBTOMOOWIb MM TEIUIOXOA Mbl MOTJIM JIUIIb [0 YEPTEXKY
WIHM PUCYHKY, TO C MOSIBJIEHHUEM KOMITBIOTEPHOIO TPEXMEPHOTO MOJEINPOBAHUS CTAJIO BO3MOKHBIM
co3/1aTh 00BEMHOE M300pakeHUE CIPOEKTHPOBAHHOTO coopyskeHus. OHO oTinnyaercs gororpadu-
YECKOM TOYHOCTHIO M MO3BOJISIET JyYIlle MPeJICTaBUTh cebe, Kak OyJeT BBIVIAIETh MPOEKT, BOILIO-
HICHHBIN B KU3HU U CBOEBPEMEHHO BHECTHU OIPEJIEICHHbIE KOPPEKTUBHL. 3D Mozenb 00bIUHO Mpo-
U3BOJIUT Topa3zio Oosbliiee BIEYATIEHUE, YEM BCE OCTaJbHBIE CIIOCOOBI Mpe3eHTaluu OyayIliero
npoekTa. [lepeioBble TEXHOJIOTUH MO3BOJISIOT JOOMBATHCS MOTpsicarouX (3(h(HEKTUBHBIX) pPe3yib-
TaTOB.

Ieans mporpaMmbl: CO3aHUE YCIOBUM JUIsl U3y4eHHsS OCHOB 3D MoaenupoBaHus, pa3BUTHUS
HAy4YHO-TEXHUUYECKOT0 M TBOPYECKOTO MOTEHIIMAa JUYHOCTH peOEHKA, pa3BUTh TBOPUYECKHUE U JIU-
3aliHepCKHUe CIIOCOOHOCTH 00YYaIOIIUXCS.

JlanHast mporpaMma UMEET BBIPAXKEHHYIO ITPAKTUUECKYIO HAIIPaBIEHHOCTh, KOTOPas U OIpe-

JeJNISET JIOTHKY MOCTPOSHHS MaTepHralia yueOHbIX 3aHITHIA.



3HaHus, MOJyYEHHBIE MPU U3YyUYEeHUH nporpamMmbl «3D moaenupoBanue u 3D neuatsy, yya-
HIMECS MOTYT IPUMEHUTH ISl TOJITOTOBKY KaUYE€CTBEHHBIX WILTIOCTPALIMM K JOKIJIA/laM, IPE3CHTALIMN
MIPOEKTOB TI0 PA3IMYHBIM IMIPEeIMETaM — MaTeMaruke, (GU3uKe, XUMUH, Ouosoruu u np. Tpexmep-
HOE MOJIETTUPOBAHUE CITY>KUT OCHOBOM JIJIs1 U3yUEHUS CUCTEM BUPTYaJIbHOU PEaTbHOCTH.
3axauu nporpaMmbl:
Oo0yuarmue:

OCBOHTD CO3/IaHUE CIOKHBIX TPEXMEPHBIX 00BEKTOB;

MOJIyYUTh HaBBIK PabOThI C TEKCTypaMu M MaTepuajaMH JUisi MaKCUMaJIbHOW pealrCcTUYHO-
ctH, ucnoib3ys nemxok Cycles Blender;

[IOJIyYUTh HA4YaJIbHBIE CBEACHUS O MPOLIECCE aHUMAILMU TPEXMEPHBIX MOJENIEH, UCIOJIb3Ys
Armature;

MOJIy4YUTh HABBIK TPEXMEPHOM MevarTH.
Pa3zBuBarouue:

CO3/1aBaTh TPEXMEPHbBIE MOJIENH;

pabotats ¢ 3D npunTepom, 3D ckaHepoMm.

pa3BUBaTh 00pa3HOE, TEXHHUECKOE MBIIICHNE U YMEHUE BBIPA3UTh CBOM 3aMBbICEIT;

pa3BUBaTh YMEHHS padOTaTh MO MPEII0KEHHBIM HHCTPYKIIUSAM IO COOpPKE MOIENEi;

pa3BUBATh YMEHHUS TBOPUYECKHU MOAXOAUTH K PEIICHUIO 3a1a4H;

CTUMYJIMPOBATh MOTHUBAITMIO O0YUYaIOIIMUXCA K MOTYYEHUIO 3HAHUM, TOMOTaTh (OPMUPOBATH
TBOPYECKYIO JINYHOCTh PEOCHKA.

CHocoOCTBOBAThH PA3BUTHUIO UHTEpECA K TEXHUKE, MOJICTHPOBAHUIO.
BocnuraresbHble:

BrissBUTH 3aMHTEpPECOBAaHHBIX O0YUYaIOIIMXCS, MPOSBUBIINX UHTEPEC K 3HAHHUSAM IO OCBOE-
Huto 3D MoaenupoBaHus.

Oxkazarp nomois B ((OPMUPOBAHUM YCTOWYHBOTO MHTEPECa K MOCTPOCHHUIO MOJIENEH ¢ To-
Mouipto 3D-nipuHTEpAa.

B nporecce cozmanus mMojaenei HayduTh OOBEIUHATH peajbHbI MUP C BUPTYaJbHBIM, 3TO
MOBBICUT YPOBEHb MMPOCTPAHCTBEHHOTO MBIIIUICHHUS, BOOOPAKEHUSI.

BocnuTeiBaTh YMCTBEHHBIE U BOJIEBBIC YCHJIHS, KOHIIEHTPALMIO BHUMAHUS, JOTHYHOCTH U
Pa3BUTOT0 BOOOpaKEHHUS.

(hopMHUpPOBATh YyBCTBO KOJUIEKTUBHU3MA U B3aMMOIIOMOIIIH;

BOCIIUTHIBATh YYBCTBO MATPHOTHU3MA, IPAKIaHCTBEHHOCTH, TOPAOCTU 3a JIOCTUKEHUSI OTe-

gyectBeHHON U T-oTpacnu.



Oco00eHHOCTH BO3PACTHOM IPyNIbI

[Iporpamma «3D monenupoBanue u 3D neuyaTs» paccuMTaHa Ha JIeTed CPEIHEro U cTaplie-
T'0 IIKOJILHOTO Bo3pacra - 10 — 17 mer.

Cpok peasi3aniyi mporpaMmsl — 1 To1.

HanonusiemocTs rpynnel: He MeHee 10 yenoBek.

Cpox peanu3zanuu nporpammsl: 1 roj.

®opma 00ydyeHHsI: OUHasL.

2. Ilpornosupyembie pe3ybTAThI

VYyammecss TO3HAKOMSTCS ¢ MPUHLIMIIAMH MOJICIMPOBAHUS TPEXMEPHBIX OOBEKTOB, C HH-
CTPYMEHTAJILHBIMU CPEACTBAMH JUIA Pa3paOOTKU TPEXMEPHBIX MOJAEIEH W CIIEH, KOTOPhIE MOTYT
ObITh pa3MenieHbl B MIHTepHeTe; nosryyaT HaBblku 3D-niedatu. OHM OyAyT UMETh MpeJICTaBIEHUE O
TPEXMEpPHON aHUMAIMU; OJyyaT HayaJlbHble CBEJCHMS O chepax MPUMEHEHHsS TPEXMEpPHOM rpa-
¢uku, o criocobax mevyatu Ha 3D-npunTepe. OOyUaronecs HAy4aTcsi CAMOCTOSTENFHO CO3/1aBaTh
KOMIbIOTepHBINH 3D-nipoaykr. ¥V oOyuaromuxcs pa3BUBAETCS JIOTUYECKOE MBIIUIEHUE, IPOCTPAH-
CTBEHHOE BOOOpakeHHE U 00bEMHOE BUJAEHHUE. Y HMX pa3BHUBAETCS OCHOBATEJIbHBIN MOAXOJ K pe-
IIEHUIO NMPOoOJIeM, BOCIIMTHIBAETCS CTPEMIIEHHE K caMO0Opa30BaHuUIo0, 100p0oXKeIaTeabHOCTh MO OT-
HOILIEHUIO K OKPY’KaIOLIM, YyBCTBO TOBAPHUIIIECTBA, YYBCTBO OTBETCTBEHHOCTH 3a CBOIO paloTy.

JInYyHOCTHBIE pPe3yabTaThI:

— TOTOBHOCTb M CITIOCOOHOCTH 00YUaIOIIUXCs K CaMOPa3BUTHIO;

— MOTHBALMS IEATENbHOCTH;

— CaMOOLIEHKA Ha OCHOBE KPUTEPUEB YCHEIIHOCTH 3TON JEATENbHOCTH;

— HAaBBIKM COTPYIHHYECTBAa B Pa3HbIX CUTYallUsAX, YMEHHE HE CO3/1aBaTb KOH(MIUKTHI U
HaXOAWTb BBIXOJbI U3 CIIOPHBIX CUTYaLlUH;

— 3THUYECKHUE YyBCTBA, MIPEXK/IE BCEro JOOPOKEIATEIBHOCTh U YMOIMOHAIBHO-HPABCTBEHHAS
OT3BIBUMBOCTb. MeTanpeaMeTHble pe3yJbTaThl: PerynsTuBHbIE YHUBEpCAJIbHbIE Y4YeOHbIE ei-
CTBUSI:

— OCBOCHHE CIIOCOOOB pelIeHHs MPOoOJIeM TBOPUYECKOIO XapaKTepa B )KU3HEHHBIX CUTYallu-
AX;

— (popMUpOBaHUE YMEHHUM CTaBUThH 1I€JIb — CO3/IaHUE TBOPUYECKOM paboThI, IUIAHUPOBATH J10-
CTHD)KEHHE ATOW LIeNH, CO3JaBaTh HArJIsAHbIE JWHAMUYecKue rpapuueckue O0ObEeKThl B Ipoliecce
paboThI;

— OLIEHMBAHUE IOJIyYAIOLIEr0Csl TBOPYECKOT0 NPOAYKTa U COOTHECEHUE €r0 ¢ U3HAYAIbHBIM
3aMBbICJIOM, BBIIIOJHEHHUE [0 HEOOXOJMMOCTH KOPPEKIUH JIMO0 NpoayKTa, 1100 3ambicia. [lo3HaBa-

TeJbHbIE YHUBEpCAIbHbBIE YUeOHbIe TEHCTBUS:



— CTPOMUTH paccyXJAeHHE OT OOIIMX 3aKOHOMEPHOCTEN K YAaCTHBIM SIBICHHUSIM U OT YaCTHBIX
SBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM, CTPOUTH PACcCy’KJIEHHE Ha OCHOBE CPABHEHUS MPEIMETOB U
SIBJICHUM, BBIJIEIISIS TIPU 3TOM OOIIHME PU3HAKH.

MeTtanpeameTHblie pe3yJabTAThI:

PerynstuBHble yHUBEpCaIbHbIe yueOHbIC ICUCTBUS:

- yYMEHHUE IPUHUMATh M COXPaHATh YUeOHYIO 3a/1auy;

- YMCHUC IJIAHUPOBATH IMOCJICAOBATCIBHOCTD IArOB aAJITOpHUTMA OJId OOCTHIKCHUSA IIC-

I,

- YMEHHE CTaBUThH 1IeTb (CO3JaHUE TBOPYECKOW PaOOThI), TIIAHUPOBATH JTOCTHIKEHUE
3TOM LICHH;

- YMEHHUE OCYILECTBISATh UTOTOBBIM U ITOIIArOBBIN KOHTPOJIb 110 PE3yJIbTaTy;

- CIIOCOOHOCTH aJIeKBaTHO BOCIIPUHUMATh OLICHKY HACTABHUKA U APYTUX 00yYarOIINX-
co;

- YMEHHE pa3ianydaTh COoco0 U pe3ybTaT ACHCTBUS;

- YMEHHE BHOCUTh KOPPEKTHUBBI B IEUCTBUS B CIIy4ae pacX0KJIE€HUs pe3yJibTara pelie-
HUS 3a/1a44 HAa OCHOBE €€ OLIGHKM M Y4€Ta XapakTepa CAeJaHHbIX OLIHO0K;

- YMEHHE B COTPYITHUYECTBE CTAaBUTh HOBbIE YUeOHbBIE 3a/1a4H;

- CIIOCOOHOCTH MPOSIBIATH T03HABATEIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

- YMEHHE OCBauBaTh CIOCOOBI pelIeHUs Mpo0IeM TBOPUYECKOTO XapaKkTepa B KU3HEH-
HBIX CUTYaIUsX;

- YMEHHE OLIEHNUBATH MOITYYarOIIUNICA TBOPUECKUM POAYKT U COOTHOCUTH €r0 C MU3Ha-
YaJIbHBIM 3aMBbICIIOM, BBITIOJHATH M0 HEOOXOAMMOCTH KOPPEKLIMH JINOO0 MPOaYyKTa, TMO0 3aMbIca.

Ilo3naBaTenbHbIE YHHBepcaJbHbIE YUeOHbIe NeliCTBUSA:

- YMEHHE OCYLIECTBIATh MOMCK MH(OPMAIMM B MHAMBUIYAIbHBIX MHPOPMALMOHHBIX
apxuBax oOydarolierocs, HH(GpOPMAIIMOHHON cpesie 00pa30BaTeIbHOTO YUpEKACHUs, (peaepanbHbIX
XpaHWINIIAaX UHPOPMAIIMOHHBIX 00pa30BaTeIbHBIX PECYPCOB;

- YMEHHE UCIOJIb30BaTh CPelCTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHO-
JIOTUH 17151 peLIEHNs] KOMMYHUKAaTUBHBIX, II03HABATEIbHBIX U TBOPUECKHX 3a7a4;

- YMEHHE OPUEHTUPOBATHCS B pa3HOOOPA3UH CIIOCOOOB PEIICHHUs 3a/1ay;

- YMEHHE OCYILIECTBIISITh aHaJIN3 O0OBEKTOB C BBIJECIIEHUEM CYLIECTBEHHBIX M HECyIlle-
CTBEHHBIX MPU3HAKOB;

- yYMEHHE MPOBOANUTH CpaBHEHHE, KIACCU(DUKAIUIO 110 33/laHHBIM KPUTEPHSIM;

- YMEHHE CTPOUTH JIOTUYECKHE pacCyXIeHUs B (popMe CBS3U MPOCTHIX CYKACHUN 00
00BEKTE;

- YMCHHUEC YCTaHABJIMBATh aHAJIOTUH, IPUUYNMHHO-CJIICACTBCHHBIC CBA3H,



- YMEHHE MOJIEIMPOBaTh, MPeoOpPa3OBhIBaTh OOBEKT M3 UYBCTBEHHOW (DOpPMBI B MO-
JIeNb, TJE BBIACICHBI CYIICCTBEHHBIC XapaKTEPUCTUKH OOBEKTa (IIPOCTPAHCTBEHHO-TpaduuecKas
WJIM 3HaKOBO-CUMBOJIMYECKAS );

- yYMEHHE CHHTE3UPOBATh, COCTABIATH €0 U3 YaCTeil, B TOM YHCJIE CAaMOCTOSITENIEHO
JOCTpanBaTh C BOCIIOJHEHNUEM HEJOCTAIOIINX KOMIIOHEHTOB.

KoMMmyHuKaTHBHBIE YHHBeEpPcAIbHbIE YUeOHbIE 1eiiCTBHS:

- YMEHHE apryMEHTHPOBATh CBOIO TOYKY 3PEHHS HA BHIOOP OCHOBAHWI U KPUTEPHEB
IIPU BBIACIICHUY MPU3HAKOB, CPABHEHUHU U KJIACCU(PHUKAIIUU 0ObEKTOB;

- YMEHHE BBICIYIIMBATh COOECETHUKA U BECTH TUAJIOT;

- CIIOCOOHOCTH TIPU3HABATH BO3MOXKHOCTh CYIIECTBOBAHUS PA3IMIHBIX TOUYCK 3PCHUS U
MPaBO KAXKIOT0 UMETh CBOKO;

- yMEHHE IJIaHUPOBaTh Y4eOHOE COTPYIHHYECTBO C HACTABHUKOM M JIPYTUMHU 00yua-
IOLIUMHUCS: ONPEACTATh e, QYHKIIMHA Y9aCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

- YMEHHE OCYIICCTBIISATH TMOCTAHOBKY BOIPOCOB: WHUIIMATUBHOE COTPYIHUYECTBO B
MOKCKE 1 cOope MH(pOpMaIn;

- yMEHHE pa3peniatb KOH(QIHUKTHI: BBIABICHUE, WACHTU(UKALUS TPOOIEMBI, TIOUCK U
OIICHKa aJbTePHATHBHBIX CIIOCOOOB paspelieHus KOH(DIUKTaA, MPUHITHE PEIICHUS U €ro peaiu3a-
s,

- YMEHHE ¢ JOCTATOYHOW MOJHOTON M TOYHOCTHIO BBIPAKATh CBOHM MBICIIA B COOTBET-
CTBUHU C 33/1a4aMH U YCIOBUSMU KOMMYHHUKAIIHH;

- BJIa/ICHE MOHOJIOTHUECKOHN U TUATOTHUECKON hopMaMu peyH.

IIpenmeTHBIE pe3yJbTaThI

B pe3yabTaTe 0cBOEHUSI MPOrPaMMBbI, 00y4AKOIIHECS TOKHbI

3HATh:

- MIPUHIIUITBI MOJICIMPOBAHUS TPEXMEPHBIX 0OBEKTOB;

- BO3MOXKHOCTH TIprMeHeHHs Blender 1o co3mannto TpEXMEPHBIX KOMITBIOTEPHBIX MO-
nenei;

- pOJIb U MECTO TPEXMEPHBIX MOJEJEeH B MPOIeCCE aBTOMATU3MPOBAHHOTO MPUEMBI
UCIIONIb30BaHUS TEKCTYP;

- MIPUEMBI HCITOIH30BAHUS CHCTEMBI YaCTHII,

— ob1mre cBeeHus 00 OCBEICHUH;

- MpaBHJia PACCTAHOBKY UCTOYHUKOB CBETA B CIICHE.

- MPOEKTUPOBAHUS;

- MHCTPYMEHTBI CPEJICTBA 7S pa3pabO0TKHU TPEXMEPHBIX MOJENIEH U CLIEH;

- MpeJICTaBICHUE O TPEXMEPHOM aHUMAIUH;



- OCHOBHOM (DyHKLIMOHAJ IIPOrpamMM Uil TPEXMEPHOTO MOAETHPOBAHHUS;

- CBe/IeHUs O cepax NPUMEHEHUS TPEXMEPHOH rpadukm;

- CaMOCTOSITENIHO CO3/1aBaTh KOMIBIOTEPHBIN 3D-n1poayKT;

- OCHOBHBIE TEXHOJIOTHYECKHUE TIOHATHS U XapaKTEPUCTUKH;

- Ha3HauY€HHUE U TEXHOJIOIMYECKHE CBOWCTBA MATEPUAJIOB;

yMeTh:

- UCTIOJIb30BaTh M3YUYCHHBIE AITOPUTMBI MIPH CO3/IaHUU U BU3YaTU3AIUH TPEXMEPHBIX
MOJCIEH;

- co3aBaTh MOJeNi U cOopku cpeactBamu Blender;

- UCTIOJIB30BaTh MOAU(PHUKATOPHI TTpH co3aHuu 3D 00BEKTOB;

- peoOpa3oBEIBaTh OOBEKTH B PA3HOTO POJA MOBEPXHOCTH;

- UCIOJIb30BaTh OCHOBHBIE METObl MOAETUPOBAHHUS;

- CO3/1aBaTh U IPUMEHATh MaTepHAaIbl;

- CO3/1aBaTh aHUMAIMIO METOJIOM KJIFOUEBbIX KaJIpOB;

- UCII0JIb30BaTh KOHTPOJIJIEPhl aHUMAIUH.

- IPUMEHSTh IPOCTPAHCTBEHHBIE AehopMallH;

- CO3/1aBaTh TUHAMUKY OOBEKTOB;

- MPABUJIbHO UCIIOJIB30BaTh HCTOUHUKU CBETA B CIICHE;

- BU3YaJIM3UPOBATh TCHHU;

- COCTaBJIATH MOCJIEA0BATEILHOCTD BBITIOJIHEHUS TEXHOJIOTHYECKUX ONepauuii Ui u3-
TOTOBJICHUSI M3/IEJINS WU BBIIOJIHEHUs paboT;

- BBIOMPATH CHIPhE, MaTePHAJIbl, HHCTPYMEHTHI U 000PYOBaHUE ISl BBHITIOJTHEHUS pa-
oorT;

- KOHCTPYUPOBAaTh, MOJIEIMPOBATh, U3TOTABINBAThH U3/ETIHS;

- IPOBOJUTH pa3pabOTKy TBOPYECKOTO MPOEKTa M3TOTOBICHHS M3/AEIHS WM TOJIyde-
HUS IPOJYKTa C UCMIOJIH30BAHNEM OCBOCHHBIX TEXHOJIOTUH M JOCTYITHBIX MAaTEPUAJIOB;

- IUTAHUPOBATh PabOTHI C YYETOM UMEIOIINXCS PECYPCOB U YCIOBHIA;

- pacrpenensaTs paboTy Ipy KOJUIEKTUBHOM JEesITeIbHOCTH.

BJIa/IeTh:

- paboThI B cUCTEME 3-XMEPHOTO MoierpoBanus Blender;

- YMEHUS paboTaTh ¢ MOAYJISIMUA JHHAMUKH;

- yMeHHUsI co3/laBath coocTBeHHy0 3D cueny npu nomomu Blender.

3. ®opMbl U BUABI Y4eOHOI J1eATeJbHOCTH
Memoowvi 0byuenus:

1. Tectrl



2. Tsopueckwue 3agaHus
3. IlpeseHranus mpoeKTOB
4, HarnamHbeld METO.,.
Memoowl 6ocnumanusi:
1. CrumyaupoBaHue.
2. MoruBamus.
3. Merton auneMm.
Dopmbl opzanuzayuu 00pazosamebHO20 Rpoyecca
[Tporpamma pa3paboTaHa i IPYIIIOBOIO U HHAWBHYaJIbHOTO O0YUYCHHUS.
Dopmbl opeanuzauuu y4eoH020 3aHAMUA
3aHATHS PEANIONIATAIOT TEOPETHUECKYIO U MPAKTUYCCKYO YaCTh.
— Ha dTaIe U3y4eHHs HOBOTO MaTepuaia — JEeKIHsl, 00bsICHEHUE, paccKas, IeMOHCTPAIIUS, UTPa;
— Ha JTaIle MPaKTUYECKOH JeSITeIBbHOCTH - Oecena, TUCKYCCHs, MpakTHYecKas paboTa;
— Ha JTarne OCBOSHUS HaBBIKOB — TBOPYECKOE 33 JaHUE;
—Ha JTare MPOBEPKH MMOYICHHBIX 3HAHUH — IMyOJUYHOE BBICTYIUICHHE C JCMOHCTpaNuel pe3yibTa-
TOB pabOThI, TUCKYCCHS, pedIIeKCus;
— METOJMKa IPOOIEMHOT0 00yUYeHHS,;
— METOINKA MN3aiH-MBIILICHHUS,
— METOJIMKA IPOSKTHOM JICATSIILHOCTH.

Anzopumm yueono2o 3anamus

1. OpraHu3aluoOHHBI MOMEHT.
2. OOBbsCHEHHUE 3aJaHUSL.

3. [TpakTHYEeCKas 4acTh 3aHATHSL.
4, IToBeieHNE UTOTOB.

S. Peduexcus

4. ®opMbI KOHTPOJIS Pe3yJ1bTATOB OCBOEHUS MPOTrPaAMMbI

1. IlpencraBieHue pe3ynbTaToB 00pa30BaTEIbHON EATENBHOCTH TIAHUPYETCS OCYIIECTBIATh
IMyTeM YCTHOTO OIpoca, coOeceloBaHMs, aHAIMW3a PEe3yJIbTAaTOB JEATEIbHOCTH, CaMo-
KOHTPOJISI, MTHANBUIyaJIbHOTO YCTHOTO OIIPOCA U BUJAE CAMOCTOSITEIbHBIX, IPAKTUYECKUX U
TBOpUecKUX pabot. [IpeamMeToM AMarHOCTHKU M KOHTPOJIS SIBJISIFOTCSI BHEIIHME 00pa3oBa-
TeJIbHBIE TPOAYKTHl YUEHUKOB (CO3/1aHHbIE MOJIENIU, CLIEHBI U T.I1.), @ TAKXKE UX BHYTPEHHUE
JUYHOCTHBIE KadecTBa (OCBOCHHBIE CIIOCOOBI JEATEIBHOCTH, 3HAHHS, YMEHHUs), KOTOpHIE
OTHOCSTCS K LIEJIIM U 3a7ja4aM Kypca.

2. OueHoOYHbIe MATEPHAJIBI



JleMoHCTpanus pe3ysbTaTa y4acTHe B IPOSKTHOW JEATEIBHOCTH B COOTBETCTBHH B35 TON HA
ce0s pou;

DKCIIEPTHAS OI[CHKA MaTePUAIIOB, IPEICTABIICHHBIX Ha 3aIUTY MPOCKTOB;

TECTHUPOBAHUE;

(bOTOOT‘IeTI)I 1 UX OLICHUBAHUC,

5. MaTepnanbﬂo TEXHUYCCKHUC YC/I0BUSA

Y4eOHblif kKaOuHET 000PY0BaH B COOTBETCTBUU C MPO(dUIIEM MPOBOJUMBIX 3aHITHH U UMEET Clie-

nyrolee o0opya0BaHue, MaTepHalibl, IPOrpaMMHOE OOeCTIieueHUE U YCIOBUS.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

Y4eOHbI# Ki1acc, 000pyT0BaHHBIA KOMIBIOTEPHON TEXHUKON
[Tporpamma Blender 3D Bepcuu 2.81

PactpoBsrii rpadmueckuii pegakrop Paint 3D

MynsTuMeara NPOUTphHIBATENb (BXOAUT COCTAB ONEPALIMOHHBIX CUCTEM)
Bpay3ep (BXOIuT B COCTAaB ONEPALIMOHHBIX CUCTEM)

3D npuntep Picasso Designer x

[Inactuk quamerpom 1.75 Mm

Keit nns nioactuka.

Kannensapckue HOxH

AKycTHYeCKHE KOJTOHKU

IIpoexrop



6. Conepxxanue yueOHOro npeamMera
l. OcnoBbl 3D MonenupoBanus B Blender
Tema 1. BBenenue. Texuuka 0e30nacHOCTH
Teopusi. Texauka 6e3onacHocTr. MHTEpdeiic n KoHPUTyparys nporpaMM KOMITbIOTEPHOU rpadKH.
IIpakTuka. Hactpoiika pabouero croa.
Tema 2. OcHoBbl 3D moneanpoBanus B Blender
Teopus. Cucrema okon B Blender. 17 TumoB okon. Blender Ha pycckom.
IIpakTuka. PycudunupoBanue nmporpaMmel.
Tema 3. Hapuranus B 3D-npocTpancree. 3HAKOMCTBO ¢ IPUMHUTHBAMH.
Teopus. [lepememienue, BpaiieHe, MacTabupoOBaHHE.
IIpakTuka. «/IenaeM CHEroBuKa U3 NPUMHUTHUBOBY.
Tema 4. BeicTpoe ny0.1MpoBaHHue 00bEKTOB.
Teopus. [ly6nmupoBanue 06bekToB B Blender u 3HakoMCTBO ¢ TOpsIUMMU KIIaBUIIIAMH.
IIpakTuka. «Co3naHue c4eTOB, CTOJA U CTYJIBEBY.
Tema 5. 3HaKOMCTBO ¢ KaMepoOii M1 OCHOBbI HACTPOIKHM JIaMII.
Teopusi. Uto Takoe kaMmepa, Ul 4ero oHa Hy>KHa M Kak BU3yanusupoBaTh 3D mozaenu. ctounuku
CBETa: TOYKA, COJIHIIE, TPOKEKTOP, MOoTycdepa, MPOKEKTOP.
IIpakTuka. «Co3znanue peHaep CTyaun»
Tema 6. PaGora ¢ MmaccuBamu.
Teopusi. PeanpHoe yckopenune moaenupoBanus B Blender. Pa6ota ¢ maccuBamu.
IIpakTuka. «Co31anue CleHbl C MaCCUBAMU»
Tema 7. Tena Bpamenus.
Teopusi. DxcTpyauposanue, moaudukatops! "Bunt" u "Otpaxenue", Shift+TAB - nepexntouenue
MEXIY peXMMaMH IMOJIMCETKH (BepIinHa, peOpo U rpanb). [lepememienue Mexay ciosiMu, "penax-
top UV uzobpaxenuit".
IIpakTuka. «Co3naem maxmarhbl U HIaXMaTHYIO JTOCKY»
Tema 8. HHCTpYMEHTHI HApE3KH U YIAJICHUS.
Teopus. PactBopenue BepunH u péoep, Hape3ka HOXKoM (K), HHCTpYMEHTHI y1aeHusl.
IIpakTuka. «Co3nanue camoro nonyispaoro opuwinuanta KP-57»
Tema 9. MoaesupoBaHne U TEKCTYPUPOBaHME.
Teopusi. Coznanue peanucTuyHbIX 00bekTOB, UV KapTa Ji1s pa3MeleHus! TEKCTYPBI.
IIpakTuka. «Co3nanue 6aHaHa
Tema 10. IlepBoe 3HAKOMCTBO ¢ YaACTUIIAMH.
Teopusi. UV pa3Beptka, pazpessl Ctrl+R, moapazaenenne nosepxaocreir W.

IpaxkTuka. «Co3ianue TpaBb».



Tema 11. Hactpoiika matepuanoB Cycles
Teopus. Umnoptuposanue o6bexToB B Blender, Hactpoiika MmaTepuanos.
IIpakTuka. «Co3naHue HOBOrOJHENW OTKPBITKUY.
Tema 12. IIpoekt «Co3n1aHue apXuTEKTYPHOI0 00bEKTA 10 BLIOOPY»
Tembl: «Xpam Xpucra Crnacurens», «CpeaHEBEKOBBIH 3aMoK», «JideneBa OamHsm», «Tamk-
Maxamn», u T.1.
Il. Auumannu B Blender
Tema 1. MoaudukaTopbl 1 OTpAHUYNTEIH B AHUMAIIMH.
Teopusi. Co3nanue npocreiiiieid anuManuu. Teopusi OTHOCUTEIBHOCTH M POJIUTENIBCKUE CBS3H.
IIpakTnka. KAHIMAIWs CAHOK U aBTOMOOHIISD»
Tema 2. MoaugukaTopsl 1 OTPAHUYNTE]IN B AHUMALMH.
Teopusi. OrpaHuYUTENN U MOAUPUKATOPHI, UX IPUMEHEHNUE B aHUMAITHIH.
IIpakTukKa. K AHUMaLMS apauIeIbHOTO CIATOMa)
Tema 3. MoaudukaTopsl 1 OTpAHUYNTE]IN B AHUMALMH.
Teopus. Penaxrop rpados, monudukarop anumanuu Cycles.
IIpakTukKa. K AHEUMaLMS OJET PAKEThl U BETPSHON MEIbHULBD)
Tema 4. MoangukaTopsl 1 OTPAHUYNTEIH B AHUMALMH.
Teopusi. Anumarus u kmoueBbie popmbl (ShaprKeys), nckaxenune oobekra mpu nomouu Lattice.
IIpakTuka. «cAHUMaNMs OyIUIbHUKA
Tema S. Mogu¢pukaTops! M OrpaHUYUTE]IH B AHUMALMH.
Teopusi. MonenupoBanue po6oTa, CO3/1aHUE pUTTa [yl NOCIEYIONEH aHuMaluy ¥ €ro aHUMalusl.
IIpakTuka. «cAHuMmanus podoTa-codaxm»
Tema 6. IIpoexT «Co31aHne aHUMAMH HTPYIIKID)
IpakTuka. Temsr: «HeBansmkay, «lOna», «Bepronér», «[lupamuaka», u 1.1..
I1l. CkyabnTuHr
Tema 1. 3HaKOMHMMCSI C MHCTPYMEHTAMHU.
Teopusi. Kuctu (Blob) Illapuk, (Brushu SculptDraw), ckynentypaoe pucoBanue, (Clay) rimna,
(ClayStrips) rnuastable monockl, (Crease) cknaaka, (Fill/Deepen) namonneHnue/yrmyOiaeHue,
(Flatten/Contrast) BeipaBHHBaHHe/KOHTpacT, (Grab) meperackuBanwue, (Inflate/Deflate) Bcmyuusa-
HUE/B3yTHE.
IIpakTuka. «Monenupyem NpoayKThl TATAHUSD.
Tema 2. 3HaKOMHUMCH ¢ HHCTPYMEHTAMHM.
Teopus. Kuctu(Layer) cnoii, (Mask) macka, (Nudge) Tomdok nokrem, (Pinch/Magnify) 3aoctpenue

/ yBenuuenue, (Polish) momupoBka, (Scrape/Peaks) ckpebok/octpue, (SculptDraw) ckynbnrypHoOe



pucoBanue, (Smooth) crinaxxuanue, (SnakeHook) 3mennsiit kprok, (Thumb) manen, (Twist) ckpy-
YUBaHUE.
IIpakTuka. «Moxenupyem QUrypsl HEPCOHAKAY.
Tema 3. IIpoekT « CKYJBNTHHT IMAJIBCKOT0 CYBEHUPA»
IIpakruka. Tembr: «Mensenp», «Onenby, «JIoBel peiOb», U T.1..
IV. UV-npoexkuust
Tema 1. Mogudguxarop UV-npoekuus.
Teopusi. Momudukarop UV-npoeknus, co3aanre 3D Moaenb U3 KapTUHKH.
HpaxkTuka. «Co3nanue 3D - MOJenu U3 KAPTUHKI
Tema 2. Moaudukarop UV-npoexuus.
Teopus. [lonroroBka MaTepuaa ajsi pEKOHCTPYKIUH 110 GoTorpaduu 1 e€ aHuMaIus.
IIpakTuka. «PekoHCTpyKIUs CieHbl o poTorpadum»
Tema 3. IIpoekt «CyBenup. Pesabed»
Ipakruka. Temsr: «['epd Upkyrckay, «['epd Upkyrckoii o0mxactuy, «[laBmuny, «JIeBy, u T.1..
V. Moaeaunposanne B Blender no yeprexy
Tema 1. MogenpoBaHue M0 YepPTexKy € COOTI0IEeHUEM pa3MepoB.
Teopusi. MoznenupoBanue B Blender 6510k jero KOHCTpyKTOpa B TOYHOM COOTBETCTBUU C YepTe-
JKOM U C COOJIIOJIEHNEM BCEX 3aJIaHHBIX Pa3MEPOB.
Ipaktuka. «Co3mxanue 010Ka JIETO KOHCTPYKTOPay.
Tema 3. IIpoexkT «MoaeanpoBaHue 1eTaJIH M0 YePTEKY»
IIpakTuka. Tembl: «KpoHIITENH», «YTOI0K», « YTOJIOK MOHTaXHbINY, «Pyuka aepxarens», U T.1..
VI. lToauronanbHoe MoaeJIMpOBaHMe

Tema 1. MoaeanpoBanue 00beKTa.
Teopusi. CMmonenupoBath yamky u omroane. HaknagsiBate TeKCTypy npu nomouu UV-pa3BepTKH.
C moMoIbI0 HOJIOB M TEKCTYp CO3/1aTh MaTepual: IoKoiaaa, kodeiHoro 3epHa, Tkanu. Hactpouts
OCBEILIEHUE U cO3JaTh MpUBJeEKaTeNbHylo cieHy B Cycles.
IIpakTuka. «MonenupoBaHue YalIKm»

Tema 2. MoaenupoBanue 00beKTa.
Teopus. Vcnonb3oBanue yepTexeit 11 co3qaHus Mozenu o0beKTa, Ha mpumepe camosnera bounr
747.
IIpaktuka. «Camoner bounr 747»

Tema 3. MoaenupoBanue 00beKTa.
Teopusi. MonenupoBaHie MUPOKHOTO € MOMOILBIO KpUBbIX be3be n axcTpyauposanus. Coznanue
MIPOCTHIX MaTEPUAJIOB U HACTPOMKA OCBEILICHHUS.

HpaxkTuka. «Co3nanne mUpoKHOTO»



Tema 4. MoaenupoBaHnne 00beKTA.
Teopus. Hactpoiika matepuanos B Cycles. Moaudukaropsr Solidify u Subdivison Surface.
IpakTuka. «Co3nanue numisl B Cyclesy»

Tema 5. MoaenupoBanne 00beKTA.
Teopusi. Mogudukarop Mirrorasist co3aHuss HU3KOMOJIUTOHAIBHONW Moziein TupaHHO3aBpa.
IIpakTuka. «HU3K0nOJIUTOHAIBHBINA JUHO3ABP»

Tema 6. MoaenupoBanue 00beKTa.
Teopusi. OcHOBBI MOJieTMpOBaHus TiepcoHakel B Blender. 3anekanue kapThl HOpMaJICH M KapThI
3areHeHus (ambientocclusionmap) 11 UCIIOJIB30BaHUs, TTOJTyYHBIETocs low poly mepconaxa.
IpaxkTuka. «MoaenupoBaHue EPCOHAKA

Tema 7. MoaeanpoBanue 00beKTa.
Teopus. Coznanne Low Poly moxenu Chevrolet Camaro. MoaenupoBasre aBTOMOOUIISE C TIOMO-
HIbIO YePTEKEH, BBIMOIHEHNE Pa3BEPTKU U HATOKEHUE TEKCTYPHI.
IMpakTuka. «MonenupoBanue aBTomoousst Low Poly Chevrolet Camaroy

Tema 8. MoneanpoBanue cren B Blender.
Teopusi. OTTaunBaHWEe HABBIKOB MPOCTPAHCTBEHHOIO MBILUIEHUS, SKCTPYJUPOBAHUE U CO3/IaHHE
MAacCKH.
IpakTuka. «Co3mxanue npocToi Moaenu JJoMuK 1Mo 4epTexy»
Tema 9. Moaenb rocTHHOH KOMHATBI.
Teopusi. Coznanue rocTMHOM KOMHAThl C IOMOLIBIO TOTOBBIX Mojeieil.MoaenupoBaHue cryna
bapcenona B Blender.
IIpakTuka. «MonenupoBaHue CTEH U I€TaJIel HHTEPHEPA»
Tema 10. IIpoexT «MopaeaupoBanue 00beKTa 10 BHIOOPY»

IIpakTuka. Temsl: «I'py3oBuk», «Menseaby», «Ilepconaxy», «Po6or», u T.1..

VIl. PUITHHT ¥ TeKCTYpUPOBaHHe

Tema 1. Purrumr.
Teopusi. Co3znanue nIpocTOro puUrra Ha mpuUMepe HU3KOMOJIUTOHAIBHOTO JUHO3aBpa M aHUMAIUs
€ro JIBM)KEHUS.
IpakTuka. «PUTTHHT ¥ aHUMaLIUSI HU3KOMIOJIUTOHAIBHOTO IMHO3aBPay
Tema 2. TekcrypupoBaHue.
Teopusi. HanoxxeHne TeKCTypbl Ha HU3KOMOJUTOHAIBHYIO MOJENb JAUHO3aBpa Ipu nomouu UV-
pa3BePTKU U rpa)udecKoro peaakropa.
IIpakTuka. « HU3K0noJuroHaabHbI JUHO3ABP»
Tema 3. IIpoekT «PUTTHHI M TEKCTYpHMpPOBaHUE 00bEKTA MO BLIOOPY»

IIpakTuka. Temsr: «Yepenaxa», «Mensenby, «Ilepconax», «Podor», u T.1..



VIII. 3D neuatn
Tema 1. Beenenne. Chepsl npumenenusi 3D-neuatu
Teopus. [JoctynHocts 3D neyatu B apXUTEKTYpE, CTPOUTENBCTBE, MEIKOCEPUHHOM IPOU3BOJICTBE,
MeIuIuHe, 00pa30BaHNU, IOBEJIIMPHOM Jejie, Nouurpapuu, U3roToBIEHUN PEKJIaMHON M CyBEHUp-
HO# nipoaykiuu. OcHOBHBIE cpepbl mpuMeHeHus 3D nevyatu B HAIIA THA
Tema 2. Tunsl npuHTepoB U KoMnanuu. Texnonorun 3D-nevarn.
Teopus.  [lpuHUUMOBI,  BO3MOXHOCTH,  pacxoigHble  Martepuanbl.  CrepeonuTorpadus
(StereoLithographyApparatus, SLA). Beibopounoe naseproe crnekanue (SelectivelaserSintering,
SLS). Meton mHOTOCTpYlHiHOTO MOAeupoBanus (MultiJetModeling, MJM)
IMpaktuka. «[IpaBka wmomenu». [locnoitnoe ckienBanue rtwieHok (Laminated Object
Manufacturing, LOM). [Tocnoitnoe namasnenue (Fusing Deposition Modeling, FDM). 3D Printing
(3DP, 3D-nicuats).
Tema 3. Hacrpoiika Blender u exmanubl usmepenns. Ilapamerp Scale.
Teopusi. PacnionosxeHue okoH, NEPEKIIOUEHNE U KaK COXpaHEHHE eAMHULl u3MepeHus. Hactpoiiku
IIPOEKTa U MOJIb30BaTEIbCKUE HACTPOMKU. 3HaueHue Screen [ mapamerpa Scale.
IMpakTuka. «IIpaBka monenm»
Tema 4. OcHoBHasi npoBepka Moaeu (non-manifold).
Teopusi. Hemanudonanas (He 3akpbiTas/He repmeTnyHast) reometpus 3D o0bekTa. Non-manifold-
TeOMETpHSL.
IIpakruka. «IIpaBka Mmoaenn»

Tema 5. TIposepku solid u bad contiguosedges. Camonepeceuenne (Intersections).
Teopus. [Ipsmoit umnopt nanueix. Tumnsl ¢ainos, oTkpbiBaeMble Hanpsamyto B SolidEdge. Umnopt
¢aitnoB u3 cropoHHnx CAD-cuctem ¢ MoMoIIbI0 MPOMEKYTOUHBIX GopmaToB. CamonepeceueHus
MIOJINTOHOB.

IIpakruka. «IIpaBka Mmoaenn»

Tema 6. [11oxue rpanu u pedpa (Degenerate). Uckaxennbie rpanu (Distorted)
Teopus. [IpoBepka Ha mpuroaHocts 3D Mozeneil k nmeyatu, uCnoib3ys (GYHKIMOHATBHOCTD MPO-
rpammsl Blender 3D.

IIpakTuka. «IIpaBka Mmoaenn»

Tema 7. Tommmua (Thikness). Ocrproie pedpa (Edgesharp).
Teopusi. Moguduxatop EdgeSplit, Octpsie pebpa (FlatShading), 3aramannsiii yron (SplitAngle),
octpeie (MarkSharp). Crmaxennsie pé€bpa (Smooth), octpeime (Flat). Pexxumbr: EdgeAngle u
SharpEdges
IpaxkTuka. «IIpaBka moaenn»

Tema 8. CBec (Overhang). ABToMmaTHuecKoe HCIPABJIEHHE.



Teopusi. beictpoe aBTomarmueckoe ucrnpasienue STL daitnoB mis 3D-newarn. 3arpyska STL
daiina ¥ ero mpeABapUTENBHBIN aHamU3. DKCIOPT HcmpaBieHHoro HoBoro ¢aitma STL. Caec
(Overhang).
IpaxkTuka. «[IpaBka Mmoaenn»
Tema 9. Undopmanus o moaesn u ee pasmep. [loabie mogesn.
Teopus. Ileuats TOUHOM MoOAenH. YcaaKka U JUAaMETpP IKCTPY3UM pacIUiaBa, JAAMETP SKCTPY3HUHU.
3anonnenue aetanu npu 3D nevaru.
IpaxkTuka. «[IpaBka Mmoaenn»

Tema 10. Ixcnopt mojaeneii. LiBernas moaenn (vertexcolor).
Teopus. Pa3pemenne ¢aiina. PacimmpenHnsiii ciucok ¢popmMaToB, KOTOPbIE aBTOMAaTHYECKH IKCIIOP-
tupytorcs B STL: STP, STEP, OFF, OBJ, PLY u nenocpencrsenno STL. Kapra VertexColor.
IMpakTuka. «IIpaBka monenm»

Tema 11. Moaensn C Tekctypoii (texturepaint). Moaeib C BHellIHel TeKCTYpoOi
Teopus. DxcriopT Mojenell ¢ mpaBwiIbHBIMU rabaputamu B Qopmar .STL, a takke B ¢opmar
VRML ¢ tekcrypamu.

IMpakTuka. «IIpaBka monenm»
Tema 12. 3anexkanue Texcryp (bake). O630p moneueii.
Teopusi. BosmoxxHoctu 3anekanus kapT (1y¢ddy3HbIX, HOpMasel, OTpakeHul, 3aTeHEHUH U T.11.) B
TEKCTYpYy C OAHON MOJIENH Ha APYTYIO.
IIpakruka. «IIpaBka Mmoaenn»
Tema 13. @akTopbI, BIUAIOIINE HA TOYHOCTD.
Teopusi. TOUHOCTh MO3UIIMOHUPOBAHMSI, pa3pelIaolas crnocoOHOCTh, TEMIIEpaTypa CoIlia, TEMIIe-
patypa crosa, KauOpoBKa.
IIpakruka. «IIpaBka Mmoaean»
Tema 14. IIpoexT «IleyaTs Moaesn 10 BIOOPY»

IIpakTuka. Bei0op 13 BRINOIHEHHBIX MOJI€IEH B TEYEHUH IO/1a.



7. TeMaTH4ecKHH MJIaH.

No HasBanue riaBbl (pa3zzaena) Koun-Bo 3andaruit | Teopus [IpakTuka
BBenenne. Texunka  0Oezomacuo- | 1 1 0
CTH.

I OcnoBbl 3D MmoaenupoBanusi B | 22 10 12
Blender

I Anumanuu B Blender 18 8 10

Il CKyJabITHHT 6 2 4

AV UV-npoekuus 4 1 3

Vv MopneanpoBanue B Blender mo | 2 2
YepTexy

VI IHosuronanabHoe MoaeIupoBanue | 18 8 10

VII PUrTMHr ¥ TeKCTypupoOBaHuUe 8 2 6

VI 3D meuyatsp 29 8 21
Hroro 108 40 68
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