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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma Kypca HOTOTHUTENBHOTO oOpazoBanus «3D mopenupoBanue u 3D medarby»
pa3zpaboTaHa Ha ocHOBE TpeOoBaHui K pesynbTaTtaM ocBoeHus OOIT OO0 MBOY 3umapesckas COIIl ¢
Y4€TOM MPOrpaMm, BKIIIOUEHHBIX B Hee.

HoBu3Hna: pa6ora ¢ 3D rpadukoil — ogHO W3 CaMbIX TOIYJISIPHBIX HAINpaBICHUN HCIOJIB30BaAHUS

NEPCOHAIBHOTO KOMIIBIOTEpA, MpPUYEM 3aHUMAIOTCA 3TOM paboToil HE, TOJBKO NPOQecCHOHATbHbIC
XYIOKHUKM U Au3aiiHepbl. B Haie BpeMs TpeXMEpHOW KapTUHKON YK€ HMKOrO H€ YJUBHIIbL. A BOT
neyaTh 3D Mozenell Ha COBpeMEHHOM 000PYA0BaHUH — JIE€JI0 HOBOE.

AKTYaJlbHOCTB: 3aKJIOYaeTcss B TOM, YTO [JaHHas IporpaMMa CBsi3aHa C HPOLECCOM
uH(poOpMaTU3allud M HEOOXOJMMOCTBbIO  JUIsl  KaXJOro  4YEJIOBEKAa  OBJIAJeTh  HOBEHUIIMMH
UH(POPMALMOHHBIMU TEXHOJIOTUAMU JUISl alalTallid B COBPEMEHHOM OOILECTBE M pealu3alyy B HOTHON
Mepe CBOEro TBOpYecKoro noreHuuana. Jirobas teopueckas npodeccust Tpedyer BiIaJeHUs] COBPEMEHHBI-
MH KOMITBIOTEPHBIMH TEXHOJIOTUSAMHU. Pe3ynbTaThl TeXHHUYECKOW (paHTa3uu BCerJa CTPEMUIIUCH BBI-
JUTHCSL Ha Oymary, a 3aTeM U BOIUIOTHTHCS B KHM3Hb. Eciu pasbllie, NpeACTaBUTh TO, KaK OYJET BbI-
IJIAJETh JIOM WM MHTEPbEep KOMHAThl, aBTOMOOMJIb WJIM TEIJIOXOJ Mbl MOIJIM JIMILIb IO YEepPTExKYHUIn
PHUCYHKY, TO C MOSIBJICHHEM KOMIIBIOTEPHOTO TPEXMEPHOI0 MOJAEIMPOBAHUS CTAJI0 BO3MOXKHBIM CO3/aTh
00beMHOE M300pKEHHE CIPOCKTUPOBAHHOTO coopyxeHus. OHo omimuaercs (ororpadudeckoit
TOYHOCTBIO U TO3BOJISIET JIydllle MpPEJICTaBUTH cede, KaK OyIeT BBIMVISIETh NMPOEKT, BOIUIOIIEHHBIM B
KHU3HU U CBOEBPEMEHHO BHECTHU OIpe/esIeHHbIE KOPPEKTUBBL. 3D Moaens 00bIYHO MPOU3BOAUT TOPa3o0
Oonbliiee BHeuyaTJIEHHE, Ye€M BCE OCTajbHBbIE CHOCOOBI Mpe3eHTanuu Oynaymiero mpoekra. IlepegoBeie
TEXHOJIOTHH MO3BOJISIOT 100UBaThCs MOTpsicatomiuX (3¢ (HEeKTUBHBIX) PE3YIbTATOB.

Leab mporpamMmel: co3gaHue yCIOBUH A U3y4eHUs OCHOB 3D MoaenupoBaHusi, pa3BUTHSIHAYYHO-
TEXHUYECKOTO M TBOPYECKOIr0 MOTEHIMANa JUYHOCTH peOEHKa, pa3BUTh TBOPUECKHUE U JAM3alHEPCKHE
CIIOCOOHOCTH 00yYaroMIMXCS.

JlannHast mporpaMma MMeeT BBIPRXKEHHYIO IMPAKTHUECKYI0 HAIpPaBJI€HHOCTb, KOTOpask U OMpeeisieT

JIOTHKY TOCTPOEHUS MaTepuasia yueOHbIX 3aHATHI.

3HaHMUs, MOJIyYEHHbIE NPU U3ydeHHH nporpammsl «3D monenupoBanue u 3D nedarsy, yuamuecs
MOT'YT IPUMCHUTD JJIA IMMOATOTOBKH KAY€CTBCHHBIX I/IJ'IJ'IIOCTpaHI/Iﬁ K JOKJIaJiaM, IMPE3CHTAIUUIIPOCKTOB 110
pa3IUYHBIM MpeaMeTaM — MaTeMaTuke, GU3UKe, XUMHH, OMOJIOTUH U JIp. TpexmMepHOoe MOIeTupOBaHUE
CILY>KMT OCHOBOM JJIsl U3yYEHUSI CUCTEM BUPTYaJIbHOU PEAIbHOCTH.

3agauu nporpaMmsbI:

Oo0yuawmmue:

OCBOUTH CO3AHUC CIOXKHBIX TPECXMCPHBIX OG’BCKTOB;

MOJYYUTh HABBIK pabOTHI ¢ TEKCTypaMy M MaTepHallaMH JJIsi MaKCUMaJIbHOM
peaTMCTUYHOCTH, UCIONb3ys Aok Cycles Blender;

MOJTyYUTh HAdallbHbIE CBEICHHS O MPOIECCce aHMMAIIMK TPEXMEPHBIX MOJEINCH, UCIONb3Ys

Armature;



MOJyYUTh HaBBIK TPEXMEPHOH MEYaTH.
PassuBaromme:

CO3/1aBaTh TPEXMEPHbBIE MOJIEIIN;

paborats ¢ 3D npunTepom, 3D ckarepom.

pa3BUBaTh 00pa3HOE, TEXHUYECKOE MBIIIICHHE U YMEHHE BBIPa3UTh CBOM 3aMbICe;

pa3BUBaTh YMEHUsS pabOTaTh 10 MPEUIOKEHHBIM MHCTPYKLMAM IO COOpKe MoJelel;

pa3BUBaTh YMEHUS TBOPUECKU IOJXOAUTH K PEIICHUIO 3a/1a4H;

CTHUMYJIMPOBATh MOTHUBAIMIO O0YYAIOUINXCS K MOJYYCHUIO 3HAHUH, TOMoraTh (popMUpOBaTH
TBOPYECKYIO JINYHOCTh PEOEHKA.

CIIOCOOCTBOBATh Pa3BUTHIO HHTEPECa K TEXHUKE, MOICITHPOBAHUIO.
BocnurareabHblie:

BbIsIBUTH 3aMHTEpECOBAHHBIX O0YYaroIIMXCsl, MPOSBUBLIMX MHTEPEC K 3HAHUSAM IO OCBOE-
Huto 3D MoaenupoBaHus.

Oxazate momonib B (OPMUPOBAHHH YCTOMYMBOTO MHTEPECa K TMOCTPOCHHUIO MOJIENIEH C TO-
Morbio 3D-npunTEpa.

B npouecce co3nanus Monenel HayuuTh OOBEAUHITH PEAbHBIA MUP C BUPTYaJIbHBIM, 3TO
MOBBICUT YPOBEHb ITPOCTPAHCTBEHHOI'O MBIIIIEHUSI, BOOOPAKEHUSI.

BocnuTsiBaTe YMCTBEHHBIE M BOJIEBBIE YCWJINS, KOHIIEHTPALMIO BHUMAHHUS, JJOTUYHOCTH U
Pa3sBUTOrO BOOOpaKeHUSL.

(GbopMHpPOBATh YYBCTBO KOJUIEKTUBHU3MA M B3aMMOIIOMOLIH;

BOCIIMTHIBATh YYBCTBO MATPUOTHU3MA, TPAKJAHCTBEHHOCTH, TOPAOCTH 3a JOCTUKEHHUS OTE-

yectBeHHON U T-oTpacnu.



Oco00eHHOCTH BO3PACTHOM IPyNIbI

[Tporpamma «3D monenuposanue u 3D neuats» paccunTana Ha JIeTeil CpeIHEro U cTapiie-
T'O IIKOJILHOTO Bo3pacra - 10 — 17 mer.

Cpoxk peanuzanuu nporpammsl — 1 ron. Cpok

dopma 00ydeHus : OUHasl.

IIporno3upyembie pe3y/abTaThl

VYuamuecss MO3HAKOMSATCA C MPUHLUIIAMU MOJEIUPOBAHUS TPEXMEPHBIX OOBEKTOB, C
MHCTPYMEHTAJIBHBIMU CPEJCTBAMU JUISl Pa3pabOTKU TPEXMEPHBIX MOJIENIEH U CLIEH, KOTOPbIE MOTYT
ObITh pazmMenieHsl B IHTepHeTe; nonydar HaBblku 3D-nedyatu. OHM OyAyT UMETh NPEACTABICHUE O
TPEeXMEpHOW aHUMAlMW; TONy4YaT HadajdbHBIE CBEACHUS O cdepax NPUMEHEHHUS TpPEeXMEPHOH
rpaduku, o cnocobax mnewyatu Ha 3D-mpuntepe. OOydarouyecs HaydaTrcs CaMOCTOSATENIBHO
CO3/1aBaTh KOMITbIOTEpHBIA 3D-mpoaykT. Y oOyuaromiuxcsi pa3BUBAeTCs JIOTHUECKOE MBIIUICHUE,
IIPOCTPAHCTBEHHOE BOOOpakeHHWE M OO0BEMHOE BHJIEHHE. Y HHX pPa3BUBAETCS OCHOBATEJbHBIN
HOAXOA K  pEIIEHUI0 [poOjeM, BOCHUTBIBAETCS  CTPEMIIEHHME K  CaMOOOpa30BaHMIO,
JNOOpPO’KENATeNbHOCTh 110 OTHOIIEHUIO K OKpYXKAaloIIMM, YYBCTBO TOBAapHILIECTBA, YYBCTBO
OTBETCTBEHHOCTH 3a CBOIO PaboTYy.

JInyHOCTHBIE pe3yJIbTaThI:

— TOTOBHOCTh M CIOCOOHOCTH 00YYAIOIIUXCsl K CAMOPA3BUTHIO;

— MOTHBALIUS JESTEIILHOCTH;

— CaMOOLIEHKA Ha OCHOBE KPUTEPHEB YCIIECHIHOCTH ATOH J1EATENbHOCTH;

— HaBBIKM COTPYAHHUYECTBA B Pa3HbIX CUTYyalUsX, YMEHHME HE CO3/1aBaTh KOH(MIMKTHI U
HAXOJUTbh BBIXOJIbl U3 CIIOPHBIX CUTYaIUH;

— 3TUYECKUE YYBCTBA, MPEXKJIE BCETO T00POKEIATENbHOCTh M IMOLMOHAIIbHO-HPAaBCTBEHHAs
OT3BIBUNBOCT.

PerynaruBHble yHUBepcaIbHbIC YU€OHbBIE IEHCTBUS:

— OCBOEHHE CITOCOOOB peIICHUA Hp06J'IeM TBOPYCCKOT'O XapaKTCpa B KU3HCHHBIX CUTYyallUusd

- q)OpMI/IpOBaHI/IC YMCHI/Iﬁ CTaBHUTb LCJIb — CO3JaHHC TBOp‘-ICCKOﬁ pa6OTBI, IJIaHUPOBATb
JOCTHKEHHE ATOM Ociy, co3gaBaTh HariaaAAHbIC AWMHAMHYCCKHC rpa(bnqecxﬂe OOBEKTHI B mnmponecce

paboThI;
— OILICHWBAHUE IOJIYYAIOIIETOCs TBOPYECKOTO MPOIYKTA M COOTHECEHHE €T0 ¢ M3HAYATBHBIM
3aMBICIIOM, BBIIIOJIHEHUE TI0 HEOOXOIMMOCTH KOppeKnuu b0 TpPOAYyKTa, JIMOO 3ambIcia.

[To3HaBarenbHbIC yHUBEPCATIbHbBIC YUeOHbIE JCHCTBUS:



— CTPOUTH PACCYXJCHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBHIM SIBICHUSM M OT YaCTHBIX
SIBJICHHM K OOIIMM 3aKOHOMEPHOCTSIM, CTPOMTH PAaCCYXJICHHUE HA OCHOBE CPAaBHEHHS IPEIMETOB U
SIBIICHUH, BBIJICIISAS [TPU 3TOM OOIIME IPU3HAKHY.

MeTanpeamMeTrHbie pe3yJabTaThl:

PerynaruBHbie yHUBEpCAIbHBIC YI€OHBIE ICHCTBHS:

- yMEHHUE IPUHUMATh U COXPaHATh yUeOHYIO 3a/1auy;

— YMEHHE IUIAHUPOBATH IMOCIEI0BATEIIBHOCTh IArOB AJITOPUTMA JJIsl JOCTHKEHUS LIENIH;

— YMEHHE CTaBUTh IIeJb (CO3JaHME TBOPUYECKOW pabOThI), MIIAHUPOBATH JTOCTHIKEHUE
3TOU IICIIH;

- YMEHHUE OCYHIECTBISATh UTOTOBBIM U MOIIArOBBIM KOHTPOJIb 110 PE3YJIbTATY;

- CIOCOOHOCTH a/IEKBATHO BOCIIPUHUMATD OIICHKY HACTaBHUKA U JAPYTUX 0OYYaIOUIHXCS;

- YMCHHC pa3jinvaTb crocod u pe3yibTar HeﬁCTBHH;

- YMEHHUE BHOCUTh KOPPEKTHUBBI B JIEHCTBUS B CIIy4ae PacXOXICHUS pe3ynbTaTra
peuieHus
3aJ]aud Ha OCHOBE €€ OLIEHKH U y4€Ta XapakTepa CAeJaHHbIX OIHOOK;

- YMCHHUEC B COTPYAHHUYCCTBEC CTABUTH HOBBIC y‘-Ie6HI)I€ 3aJa4uu,

- CIIOCOOHOCTH IPOABJIATH MTO3HABATCIIbHYIO HHUILIUATUBY B y‘I€6HOM COTPYAHUYCCTBCE,

—  yMEHHE OCBaMBaTh CIIOCOOBI PEIIeHHUs MPOOIeM TBOPUECKOTO XapaKTepa B KHU3HEHHBIX
CUTyalusIX;

— YMEHHME OILICHMBATh IIOJYYaOIUNWCA TBOPYECKHM IPOAYKT M COOTHOCHTH €ro ¢
M3HAYAJIBHBIM 3aMBICIIOM, BBINOJHATH MO HEOOXOJMMOCTH KOPPEKIMH JHOO0 MPOIyKTa, OO
3aMbICIa.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

— yYMEHHE OCYIIECTBIATH MOWUCK HH(OpPMANMKM B HWHAMBUAYAIbHBIX HH(DOPMAIIMOHHBIX
apxuBax oOydJaromierocs, THGOPMAIMOHHOHN cpesie 00pa30BaTeNbHOTO YUPEKACHUS, (eaepaTbHbIX
XpaHUJIUIIAX MHPOPMAIIMOHHBIX 00pPa30BaTENbHBIX PECYpPCOB;

— YMCHHEC HCIIOJIB30BaTh CPCACTBA I/IH(i)OpMaHI/IOHHI)IX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTUHN
AJI pECIICHUA KOMMYHUKATUBHBIX, ITIO3HABATCIIBHBIX U TBOPUCCKUX 3a1a4;

- yYMEHUE OPUEHTUPOBATHCS B PA3HOOOpA3UH CIIOCOOOB peIIeHHUs 3a/1a4;

— yYMEHHE OCYIIeCTBISATh aHAIM3 OOBEKTOB C BBIJICIICHHEM CYIIECTBEHHBIX U
HECYIIIECTBCHHBIX MTPU3HAKOB,;

- YMEHUE MPOBOJANUTH CPABHEHHE, KIACCU(DUKAIIIO 110 33IaHHBIM KPUTEPHUSIM;

— YMEHHME CTPOHMTH JIOTHUYECKHE DPACCYXKACHUS B (opMe CBA3M NPOCTHIX CYXACHUH 00
00BEKTE;

- YMCHHC YCTAaHABJIMBATH AHAJIOTHU, HPUYHUHHO-CIICACTBCHHBIC CBA3U,



- YMEHHE MOJICTTUPOBATh, IPEOOPA30BLIBATh OOBEKT U3 YYBCTBEHHOU (POPMBI B MOJIEITb,
I/ BbIJIEJCHBl CYIIECTBEHHbIE XapaKTEPUCTHUKU OO0BEKTa (IMPOCTPAHCTBEHHO-TpaduyecKas WU
3HAaKOBO-CHMBOJIMYECKasi);

— YMEHHUE€ CUHTE3MpPOBaTh, COCTABIIATH LIEJIOE M3 4YacTel, B TOM YHUCIIE CAMOCTOSTEIIBHO
JIOCTpanBaTh C BOCIIOJHEHUEM HEJOCTAKOLIUX KOMIIOHEHTOB.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

- YMEHHUE apryMEHTHUPOBATh CBOIO TOUYKY 3pEHHs Ha BHIOOp OCHOBAaHUI W KpUTEPUEB
IIPY BBIJICJICHUH [TPU3HAKOB, CPABHEHUH U KJIacCH(PUKALIUU 0ObEKTOB;

- YMEHHE BBICIIYIINBATh COOECETHUKA U BECTH UAJIOT;

— CHOCOOHOCTh TPHU3HABATh BO3MOXKHOCTH CYIIECTBOBAHUS DPA3JIUYHBIX TOYEK 3pEHUS H
IIPABO KaXJ0I0 UMETh CBOIO;

— YMEHHE IUIaHHPOBaTh Yy4eOHOE COTPYAHUYECTBO C HACTAaBHUKOM U JPYTUMHU
00y4JaroIUMUCS: OMPEAEIATh 1eNid, GYHKIIMN YYaCTHUKOB, CIOCOOBI B3aUMOICHCTBHUS,

— YMEHHE€ OCYLIECTBJISTh ITOCTAHOBKY BOIIPOCOB: WHUIMATUBHOE COTPYAHUYECTBO B
MOWCKE U cOope nH(pOopMaIHH;

— YyMEHHE pa3peliaTh KOH(IUKTHI: BBIABICHUE, HUICHTHU(PHUKAIUS MPOOIEMBI, TOUCK U
OIICHKa aJbTEPHATUBHBIX CHOCOOOB pa3pelieHus KOH(IMKTA, TPHUHITHE PELIIEHUS U €ro
peanusanus;

- YMEHHE C JIOCTATOYHON MOJHOTOM M TOYHOCTBHIO BhIpa)kaTh CBOM MBICIH B
COOTBETCTBUHU C 33Jja4aMH U YCIOBUSIMU KOMMYHUKAIUU;

- BJIa/IEHE MOHOJIOTMUYECKOM U JUalornyeckoi opmMaMu peyu.

IIpeaMeTHbIe pe3yabTaThl

B pe3ynbrare ocBOEHUS TPOrpamMMBbl, 00y4aromuecs 10KHBI3HATS:

- MPUHIUIIBI MOACIINPOBAHUSA TPEXMCPHBIX 06’BGKTOB;

- BO3MOXKHOCTH TprMeHeHus Blender mo co3znanuio TpéXxMepHbIX KOMITBIOTEPHBIX
MOJETIeH;

- pOJIb ¥ MECTO TPEXMEPHBIX MOJEIel B MpoIlecce aBTOMATH3UPOBAHHOTO MPUEMBI
UCIIOIb30BaHUS TEKCTYP;

- MPUEMBI UCTIOJIb30BaHUS CUCTEMbI YaCTHII;

- o01IMe cBeieHHs 00 OCBEIICHUN,

- npaBUjIa PACCTAHOBKH UCTOYHHUKOB CBETA B CIICHE.

- POCKTHPOBAHUS;

- UHCTPYMEHTHI CPEJICTBA sl pa3padOTKU TPEXMEPHBIX MOJIeIEH U CIICH;

- MpEeJICTaBICHUE O TPEXMEPHON aHUMAIIHH;



- OCHOBHOM (DYHKIIMOHAJI IPOTPaMM AJIsl TPEXMEPHOTO MOJIEIIUPOBAHUS;

- cBezleHus 0 chepax MPUMEHEHUS TPEXMEPHOU rpaguKy;

- CaMOCTOSITENIFHO CO3/1aBaTh KOMIBIOTEpHBIN 3D-poayKT;

- OCHOBHBIE TEXHOJIOTUYECKUE TIOHATHS ¥ XapaKTEPUCTHKH;

- Ha3HauY€HHUE U TEXHOJIOINYECKHE CBOMCTBA MAaTEpUAJIOB;

yMeTh:

- UCTIOJIb30BaTh U3YYECHHBIEC AJITOPUTMBI IIPU CO3JAHUU M BU3YATH3AIMH TPEXMEPHBIX
MOJICIICH;

- co3aaBaTh MoJieNu u cOopku cpenctBamu Blender;

- UCTIONIB30BaTh Moau(pukaTopsl pu coznannu 3D 00beKTOB;

- peoOpa3oBbIBaTh OOBEKTH! B pa3HOTO POA HOBEPXHOCTH;

- UCII0JIb30BaTh OCHOBHBIE METO/IbI MOJICIMPOBAHUS;

- CO3/1aBaTh U NIPUMEHSATh MaTepHaJbl;

- CO3/1aBaTh aHUMAIIMIO METOOM KJIFOUEBBIX KaJIPOB;

- UCTIOJIF30BaTh KOHTPOJIJIEPHI aHUMAITHH.

- NPUMEHSTH TPOCTPAHCTBEHHBIE ePOPMALINH;

- CO3/1aBaTh JUHAMUKY OOBEKTOB;

- NPaBUIBHO UCIOIB30BAaTh UICTOUHUKHU CBETA B CLICHE;

- BU3YAJIU3UPOBATh TEHH,

- COCTaBJIATh MOCIIEI0BATENbHOCTh BBIMOJIHEHUS TEXHOJOTHUECKUX ONEeparui s
U3TOTOBJICHUSI U3/IENINS ITU BBIIIOJTHEHUS PaboT;

- BBIOMPATh CHIPhE, MaTEPUaAIIbl, HHCTPYMEHTHI U 000pyI0BaHUE ISl BHITOJTHEHUS

pabor;

- KOHCTPYHPOBATh, MOJICIIMPOBATH, U3TOTABINBATH U3JIEIUS;

- MMpOBOAUTDH pa3pa60TI<y TBOPYCCKOTO MPOCKTAa U3IrOTOBJICHUA U3JCIIUA WA IOJYYC-
HUA TPOAYKTA C UCITOJIB30OBAHUEM OCBOCHHBIX TEXHOJIOTUM 1 JOCTYIIHBIX MaTC€PUAJIOB;

- TUIAHUPOBATh PA0OTHI C YIETOM HMEIOIIUXCSl PECYPCOB M YCIOBHIA;

- pacnpenenaTs paboTy IpH KOJJIEKTUBHOMU JIESTETbHOCTH.

BJIA/IETh:

- paboThI B cucteMe 3-xmMepHoro moaenupoBanus Blender;

- yYMEHUs paboTaTh ¢ MOAYJISIMUA JMHAMUKHY;

- yMeHHs co3aBath coocTBeHHyt0 3D cueny nmpu nomorum Blender.
@®opMbI ¥ BUIBI Y4eOHOM eI TeJIbHOCTH

Metoabl 00y4eHus:

1. Tectol



2. TBopueckue 3a1aHus
3. IlpeseHTanms mpoeKTOB
4. Haragaublii METOI.

MeTtoabl BOCIIUTAHUS:

1. CrumynupoBaHue.
2. MotuBarus.
3. Meron quiieMM.
Dopmbl opeanuzayuu 00pazo0eamenbHO20 npoyecca
[Tporpamma pazpaboTraHa Jjist TPYIIIIOBOTO U MHAUBUIYAILHOTO O0yUYCHHUS.
Dopmbl opeanuzayuu yueOH020 3aHAMUSA
3aHSTHS IPEAIIONIATAIOT TEOPETUICCKYIO H MTPAKTHICCKYIO YacTh.
— Ha dTare U3y4eHHs HOBOTO MaTepualia — JICKIUs, 00bSICHEHHE, pacCKa3, IEMOHCTPAIIHSI, UTPa;
— Ha dTare MPaKTUICCKOU JACSITeILHOCTH - Oece/1a, AUCKYCCHs, paKTHIecKas padoTa;
— Ha dTare OCBOCHUS HABBIKOB — TBOPUYECKOE 3a/IaHUE;
—Ha JTare IPOBEPKHU MOTYYEHHBIX 3HAaHUHN — MyOJIUYHOE BHICTYIUICHUE C IEMOHCTpaluel pe3ysbTa-
TOB pabOThI, TUCKYCCHUSI, pedIieKCHs;
— METO/IMKA MPOOIEMHOTO 00yUeHNS,
— METOJIMKA JIN3AH-MBIIIICHHS;
— METOJMKa MPOEKTHOM NeSTEIbHOCTH.

Anzopumm yuebno20 3anamus

1. Oprauu3anoOHHbIA MOMEHT.
2. OOBsCHEHHE 3/1aHUS.

3. I[TpakTHYeCKas 4acTh 3aHATHUSL.
4, [ToaBeiEHUE UTOTOB.

5. Pednekcus

@DopMBbI KOHTPOJISI Pe3yJIbTATOB OCBOCHHS NPOTrPaMMBbI

1. IlpencraBieHue pe3ynbTaToB 00pa30BaTEIbHON 1E€ATEIHHOCTH TUIAHUPYETCS OCYIIECTBISATh
IyTeM YCTHOTO OINpoca, coOeceloBaHUs, aHalu3a pe3yJlbTaToOB JEATEIbHOCTH, CaMO-
KOHTPOJI, UHAUBUYAJTbHOIO YCTHOI'O OMPOCA U BUJIE CAMOCTOSTEIbHBIX, TPAKTUYECKUX U
TBOpUYeCKUX pabot. [IpeamMeToM AMArHOCTUKH M KOHTPOJIS SIBJISIFOTCSI BHEIIHHE 0OpazoBa-
TeJIbHBIE TPOAYKTHI YUEHUKOB (CO3/1aHHbIE MOJIENIU, CIIEHBI U T.I1.), @ TAK)KE UX BHYTPEHHUE
JMYHOCTHBIE KauecTBa (OCBOEHHBIE CIIOCOOBI AESTEILHOCTU, 3HAHUS, YMEHUS), KOTOPbIE
OTHOCSITCS K LEJISIM M 3aJja4aM Kypca.

OneHo4YHBIC MAaTEPHAJIBI



2. JlemoHcTparus pe3ylibTaTa y4acTue B MIPOCKTHOU JEATEIILHOCTH B COOTBETCTBUU B3STON Ha
ce0s poiu;

3. IKcmepTHas OllEHKAa MaTepUajoB, IPEICTABICHHBIX Ha 3aIIUTY MPOCKTOB;

4. TecTUpOBaHME,;

5. ($oTOoOTYETHI U UX OIICHUBAHUE;

MatepuainbHO TeXHUYECKHE YCIOBUS

Y4eOHbIii kabuHET 000pYI0BaH B COOTBETCTBUU C MPOGUIEM MIPOBOANMBIX 3aHITHIA U UMEET Clie-
nyroliee o0opyI0BaHUE, MaTepPHAIIbl, TPOrPaMMHOE 00eCTIeYeHUE U YCIIOBUSL.

Y4eOHbI# Ki1acc, 000pyI0BaHHBIA KOMIIBIOTEPHON TEXHUKOM

[Tporpamma Blender 3D Bepcuu 2.81

PactpoBelii rpaduueckuii pegaktop Paint 3D

MynbTUMeara MPOUTPHIBATEIb (BXOAUT COCTAB OTICPAITMOHHBIX CUCTEM)

Bpaysep (BXoauT B cOCTaB OInepamoOHHbIX CUCTEM)

3D npunTep

[Tnactuk st mpuHTEpa

Knen g mimactuka.

Kannenspckue HOXH

AKyCTHYECKHE KOJIOHKH

IIpoexTop



Conep:kanue y4eOHOI0 npeamera
l. OcnoBbl 3D moaeaupoBanusi B Blender

Tema 1. BBenenne. Texnnka 6e3onacHocTu
Teopusi. Texuuka 6e3omacHoctu. aTepderic u koHbUrypaiys nporpaMM KOMITBIOTEPHOU rpadK.
IIpaxkTuka. Hacrpoiika padoyero croJia.
Tema 2. Ocnobl 3D monenupoBanusi B Blender
Teopusi. Cucrema oxon B Blender. 17 TumoB oxon. Blender na

pycCKOM.

IIpakTuka. PycuduuupoBanue nporpaMmmsl.

Tema 3. Hauramus B 3D-npocTpancTBe. 3HAKOMCTBO ¢ TPUMHTHBAMH.
Teopus. [lepemenienue, Bpaiienue, MaciTabupoBaHue.
IpaxkTuka. «/lenaeM CHEroOBUKa U3 IPUMUTHUBOBY.
Tema 4. BoicTpoe 1y0,1upoBaHue 00bEKTOB.
Teopus. [IyonupoBanue o0bekToB B Blender u 3HakoMCTBO ¢ TOpSYMMH KIaBHILIAMH.
IIpaktuka. «Co31aHue C4ETOB, CTOJIA M CTYJbEBY.

Tema 5. 3HaKOMCTBO ¢ KaMepoii 1 OCHOBBI HACTPOIKH JaMII.
Teopusi. Uto Takoe kamepa, AJig Yero OHa HY)KHa U Kak BuzyanusupoBaTh 3D monenu. Mcrounuku

CBETa: TOYKA, COJIHIIE, TPOXKEKTOP, MOTychepa, MPOKEKTOP.

IIpakTuka. «Co3nanue penaep cTyaumw»

Tema 6. Padora ¢ MaccuBaMm.
Teopusi. PeanbHoe yckopenue mojienupoBanus B Blender. Pabora ¢ maccuBamu.
IIpakTtuka. «Co3gaHue cieHbl ¢ MACCUBAMI

Tema 7. Tena Bpauenus.
Teopusi. DxctpyaupoBanue, mogudukaropsl "Bunt" u "Otpaxenune", Shift+TAB - nepexmtouenue

MEXly peXKMMaMM MOJIMCETKU (BeplIrHa, pedpo u rpasb). [lepemenienne Mexay ciosMu, "penak-
top UV nzobpakenuii".

IIpakTnka. «Co3aaeM maxMaThbl H IAXMATHYIO T0CKY»

Tema 8. UHCTpYMEHTHI Hape3KH U yIaJIeHHs.
Teopus. PactBopenue BepuH u pédep, Hapeszka HoxoM (K), MHCTpyMEHTHI y1aneHusl.
IIpakruka. «Coznanue camoro nomyssipHoro opuumanta KP-57»
Tema 9. MonenpoBaHue U TEKCTYPUPOBaHUeE.
Teopusi. Coznnanue peanuctudHbix 00bekTOB, UV KapTa /11 pa3MelieHus TEKCTYpHI.
IIpakTuka. «Co3nanue 6anaHa»

Tema 10. IlepBoe 3HAKOMCTBO ¢ YACTHLAMMU.
Teopus. UV passeptka, paspesni Ctrl+R, noapasnenenue nosepxuocreii W.
IIpakTuka. «Co31aHue TpaBb».



Tema 11. Hactpoiika matepuasioB Cycles
Teopusi. HNmnoprupoBanume o0bekToB B Blender, HacrTpoiika

marepuajioB.Ilpakrtuka. «Co3nanue HOBOroJHeH OTKPBITKI».

Tema 12. IlpoekT «Co31aHHe APXUTEKTYPHOI0 00BbEKTA 110 BLIOOPY»
Tembr: «Xpam Xpucra Crnacutens», «CpeaHEeBEKOBBIM 3aMok», «DiideneBa OamHsa», «Tamxk-

Maxain», u T.1.

Il. Aummanuu B Blender
Tema 1. MoandukaTopsl ¥ OTPAHNYHMTE]H B AHUMAIIUH.

Teopusi. Coznanue npocreiiieil anumanuu. Teopusi OTHOCUTEIbHOCTH U POJIUTENBCKUE CBSI3U.
IpakTka. KAHUMAIUA CAHOK M AaBTOMOOWJIS»

Tema 2. MoaupuKaTopbl H OTPAHNYNTETH B AHUMAIUH.
Teopusi. Orpanuuureny 1 MOIU(UKATOPHI, UX IPUMEHEHHE B aHUMALIUH.
IIpakTnka. <KAHUMaNUA NAPAJIICJIbHOI0 CJIAJIOMA»

Tema 3. MoaupuKaTopbl H OTPAHUYNTETH B AHUMAIUH.

Teopus. Pegaxrop rpados, mogudukarop anumaiiuu Cycles.

IIpakTnka. «KAHUMaNMs NOJET PAKETHI U BETPSHON MEJIbHHLIBD)

Tema 4. MoandukaTopsl ¥ OTPAHNYMTE]IH B AHUMAIUH.

Teopusi. AnuManus u kirodeBbie hopmsl (ShaprKeys), nuckaxenne oobekra npu momornu Lattice.
IIpakTuka. KAHMMaNus Oy IMIbLHUKA)

Tema 5. MoanpukaTopsbl 1 OTPAHNYUTEIN B AHUMALMH.
Teopus. MoaenupoBanue po00Ta, CO3JaHUE PUTTA JUIsI HOCTIEYIOEH aHUMAlUK ¥ €r0 aHUMAIHsl.
IIpakTuka. KAHUMaNus podoTA-COOAKN»

Tema 6. IIpoexT «Co31aHue aHUMALUH UTPYLIKID
Ipakruka. Temor: «Heamsmkay, «fOnay», «Bepronéry, «[lupamuakay, u T.1..
I1l. CkyabnTuHr
Tema 1. 3HakOMHMCS ¢ MHCTPYMEHTaMH.

Teopusi. Kuctu (Blob) lapuk, (Brushu SculptDraw), ckynentyproe pucoBanue, (Clay) rimna,
(ClayStrips) rmunsabie nosocel, (Crease) ckuanka, (Fill/Deepen) nanomHenue/yriyOsaeHue,
(Flatten/Contrast) BelpaBHHBaHHe/KOHTpacT, (Grab) meperackuBanue, (Inflate/Deflate) BcmyunBa-
HUE/B3IyTHE.

IIpakTuka. «Moaeaupyem NpoayKThl MUTAHUY.

Tema 2. 3HaKOMHUMCSI ¢ HHCTPYMEHTAMH.

Teopusi. Kucru(Layer) cinoit, (Mask) macka, (Nudge) Tomdoxk stoktem, (Pinch/Magnify) 3aoctpenue
| yenmmuenue, (Polish) monupoBka, (Scrape/Peaks) ckpebox/octpue, (SculptDraw) ckynbnrypHoe



pucoBanue, (Smooth) crinaxusanue, (SnakeHook) 3meunsiii kprok, (Thumb) manem, (Twist) ckpy-
YHBaHUE.

IpakTuka. «MoaeaupyeM (pUrypbl nepcoHax a.

Tema 3. [Ipoekt «CKyJIBNTHHT IMAJLCKOT0 CYBEHUPA»

Ipakruka. Tembl: «MeaBeab», «OQienby», «Jlopen poidb», H T.]I..

1V. UV-npoeknus
Tema 1. Mogudguxatop UV-npoekiusi.

Teopusi. Moaudukarop UV-nipoeknus, cozganue 3D Mozennb U3 KapTHHKH.
IIpakruka. «Co3ganue 3D - Mmoaes i U3 KAPTHHKI»

Tema 2. Moauduxarop UV-npoexuus.
Teopus. [TonroroBka MmaTepuana st pEKOHCTPYKIUU 110 ¢oTorpaduu u e€ aHuMaIHsl.
IIpakTuka. «PekoHcTpyKuMs cuensl no pororpapum»

Tema 3. [IpoekTt «CyBenup. Peiabed»
Ipakruka. Temsr: «'epd Upkyrcka», «'epd Upkyrckoit odmnactuy, «IlaBnmuny, «JIeB», u T.1..
V. Moneauposanue B Blender mo yeprexy
Tema 1. MoneanpoBaHue 1o 4epTe:Ky ¢ c00/I10IeHUeM pa3MepoB.

Teopusi. MopenupoBanue B Blender 010k jero koHCTpyKTOpa B TOYHOM COOTBETCTBHUH C YepTe-
KOM M C COOJIFOJICHHEM BCEX 3aJaHHBIX pa3MepOB.

IpakTuka. «Co3naHue 6J10Ka JIero KOHCTPYKTOPa».

Tema 3. [Ipoext «MoaeaupoBanue AeTAJIH 10 YePTEKY»
Mpaxkruka. Tembr: «KpoHmTenn», «YToaok», «YTOJI0K MOHTAKHBINY, «Pydyka nepxaresns», u T.1..
V1. lToauronanabHoe MOIeTUPOBAHUE

Tema 1. MoaenupoBanue o0beKTa.
Teopusi. CMonenupoBaTh yaliky 1 omoaue. HaknaasiBate TekcTypy npu nomouu UV-pa3BepTku.
C moMoIpt0 HOJIOB M TEKCTYp CO3/1aTh MaTepual: mokojaaa, kodeiHoro 3epHa, Tkanu. Hactpouts
OCBEILIEHHE U CO3/IaTh PUBJIEKaTeNbHYIO ciieHy B Cycles.

IIpakTuka. «MoaeaupoBaHue YalIKm»

Tema 2. MopeanpoBaHue 00beKTa.
Teopus. Vcnonb3oBanue yepTeskelt Ui co3/IaHUS MOjeNM 00BbEeKTa, Ha Mpumepe camosera bouHr

747.

IIpaktuka. «CamoJsier bounr 747»

Tema 3. MoaeupoBaHue 00beKTA.
Teopusi. MoaenupoBaHrue NUPOKHOTO C MOMONIBI0O KpUBBIX be3be m skcTpynupoBanus. Co3nanue

IIPOCTBIX MaT€pUaJIOB U HACTPOWKA OCBELICHHUS.

IIpakTuka. «Co3nanue nNupoKHOI0»



Tema 4. MoaeupoBaHue 00beKTA.
Teopusi. Hactpoiika matepuanos B Cycles. Moguduxarops Solidify u Subdivison Surface.
ITpakTuka. «Co31anue mumnusl B Cycles»

Tema 5. MoaeupoBaHue 00beKTA.
Teopus. Mogudukarop Mirrorais co3aanuss HU3KOMOIUTOHATIbHON Moaen TupaHHo3aBpa.
IIpakTuka. « HU3KONMOJIMIOHANBHBINA JUHO3aBP»

Tema 6. MoaempoBaHue 00beKTa.
Teopusi. OcHOBBI MojenupoBaHusi nepcoHaxeid B Blender. 3anekanue xapThl HOpMayiell ¥ KapThl

sareHenus (ambientocclusionmap) mis ncnosp3oBanus, momyuusiirerocs low poly nepconaka.

IpakTuka. «MoaejupoBaHue MepPCOHANKA

Tema 7. MonenupoBanue o0beKTa.
Teopusi. Coznanue Low Poly momenu Chevrolet Camaro. MoenupoBaHue aBTOMOOHIIS C TIOMO-

LIbIO YEPTEIKEU, BBIITOJIHEHUE PA3BEPTKU U HAJIOKEHUE TEKCTYPBI.

IMpakTuka. «Mozaenuposanue asromoomis Low Poly Chevrolet Camaro»
Tema 8. MoaenmpoBanue crex B Blender.
Teopusi. OTTaurBaHKe HABBIKOB MPOCTPAHCTBEHHOTO MBILIUICHUS, IKCTPYJUPOBAHUE W CO3JaHHE

MAacCKH.

IIpakTuka. «Co3ganue npocToil Moenau JJOMUK MO 4epTexKy»
Tema 9. Moaeab rocTHHON KOMHATHI.
Teopusi. Co3anue TOCTHHOM KOMHAThl C TOMOIIBIO TOTOBBIX Mojeniei. MoaenupoBaHue crysa

Bbapcesona B Blender.

IIpakTuka. «MoaenupoBaHue CTEH U JETaJed HHTEpbepay
Tema 10. IIpoexT «MoaeanpoBanue 00beKTa 10 BHIOOPY»

IIpakTuka. Tembl: «I'py3oBuk», «Measeaby», «Ilepconax», «<Podor», u T.1..

VIl. PUITHHT U TeKCTypHUpOBaHuUe
Tema 1. Purrunr.
Teopusi. Co3ziaHue NmpocTOro purra Ha NPUMEPE HU3KOIOJUTOHAIBHOIO AMHO3aBpa M aHWMaLUs
€ro JIBH)KEHUS.

IIpakTnka. «PUTTHHT ¥ aHUMALKS HU3KOIIOJIUTOHAJILHOTO INHO3aBPa
Tema 2. TekcTrypupoBaHue.
Teopusi. HamoxxeHne TEKCTYphl Ha HHU3KOIOJMTOHAIBHYIO MOJENbh JIWHO3aBpa mpu nomomu UV-

pa3BepTKU U rpa)uyeckoro peaakTopa.

IIpakTuka. « HU3KONMOJIUIOHANBLHBIN JHHO3aBP)»

Tema 3. IlpoekT «PHUITHHI W TeKCTYpHpPOBaHHe O00beKTa IO BBIOOPY»

IIpakTuka. Tembl: «Yepenaxa», «Measeab», «Ilepconax», «Podbor», n T.A..



VIII. 3D neuarpb
Tema 1. BBenenue. Cepnl npumenenus 3D-neyatu

Teopus. locrynHocTs 3D nedatu B apXUTEKType, CTPOUTENBCTBE, MEIKOCEPUITHOM MPOU3BOJICTBE,
MeAMIIMHE, 00pa30BaHUH, IOBETUPHOM Jelie, MoJUrpaduu, U3roTOBICHUU PEKIAMHON U CyBEHHp-
HoU npoaykiuu. OcHoBHBIE chepsl mpumMeHenus 3D neyaTtu B HAIU THU

Tema 2. Tunpl npuHTEPoB ¥ KoMnanuu. Texnonornu 3D-neyaru.
Teopus.  [IpuHOMOBI,  BO3MOXHOCTH,  pacxomHble  Marepuaibl.  Crepeonurorpadus

(StereoLithographyApparatus, SLA). Beibopounoe naszepuoe crnekanue (SelectiveLaserSintering,
SLS). Meron mHOTOCTpYliHOTO MOAeupoBanus (MultiJetModeling, MIM)

Ipakruxka. «IIpaBka wmoxenu». IlocmoiitHoe ckienBanue IuieHok (Laminated  Object
Manufacturing, LOM). ITocnoiinoe Hamiasiaenue (Fusing Deposition Modeling, FDM). 3D Printing
(3DP, 3D-nicuats).

Tema 3. Hactpoiika Blender u exnnunbi usmepenusi. [lapamerp Scale.
Teopusi. PacrionoskeHne OKOH, IEPEKIIIOYCHUE M KaK COXpaHCHUE eAMHKIl u3MepeHust. Hactpoiiku

IPOEKTa M T0JIb30BaTEIbCKUE HACTPOMKH. 3HaueHe SCreen i napametpa Scale.

Ipaxkruka. «IIpaBka moaean»

Tema 4. OcHoBHasi npoBepka moaesau (Non-manifold).
Teopusi. Hemanudonanas (He 3akpbiTas/He repmetnyHas) reometpus 3D oobekTa. Non-manifold-

TEOMETpHSL.

IIpakruka. «IIpaBka moaenn»

Tema 5. IIposepku solid u bad contiguosedges. Camonepeceuenue (Intersections).
Teopus. [Ipsmoit umnopt nanHeix. Tumnsl ¢ainos, oTkpbiBaeMble Hanpsamyto B SolidEdge. mnopt

¢aitnoB u3 cropoHHux CAD-cuctem ¢ MoMoIbI0 MPOMEKYTOUHbIX QopmaToB. CamonepeceyeHust
MIOJINTOHOB.

IIpakruka. «IlIpaBka moaenm»
Tema 6. Iluoxme rpanm m pedpa (Degenerate). Mckaxennoie rpanm (Distorted)

Teopus. [IpoBepka Ha mpuroaHoctb 3D mMoaesell Kk me4YaTH, NCNOJb3ys (PYHKIHMOHAIBLHOCTD

npo-rpammsl Blender 3D.

IpaxkTuka. «IIpaBka moaean»

Tema 7. Toammna (Thikness). Octpsbie peopa (Edgesharp).
Teopus. Moaudukarop EdgeSplit, Octpsie pebpa (FlatShading), 3aramannsiit yron (SplitAngle),

octpeie (MarkSharp). Crinaxennsie péopa (Smooth), octpeime (Flat). Pexxumsr: EdgeAngle u
SharpEdges

IIpaxkTuka. «IIpaBka moaean»

Tema 8. Cec (Overhang). ABromaTnueckoe ucrnpaBjeHue.



Teopus. boictpoe aBromarnyeckoe ucnpasienue STL ¢aiinoB minst 3D-nedatn. 3arpy3ka STL
daiima U ero mpeaBapUTEIbHBIA aHaIM3. DKCIOPT HCIpaBieHHOTO HoBoro daina STL. Csec
(Overhang).

IIpakruka. «IIpaBka moaenm»

Tema 9. Undopmanus o moaenu u ee pasmep. Ioabie moaesu.
Teopus. Ileuats TOUHOM MoAenH. YcaaKka U JUaMETpP IKCTPY3HHM pacIuiaBa, JAAMETP SKCTPY3HUHU.

3anonHeHue aeranu npu 3D neyatu.

IIpakTuka. «IIpaBka moaean»

Tema 10. DxcopT Monelteii. [iBeTHast Mogenn (vertexcolor).
Teopus. Pazpemenne daiina. PacimmpenHssiii cincok (popmMaToB, KOTOpbIE aBTOMAaTHYECKH dKCIIOP-

tupytotes B STL: STP, STEP, OFF, OBJ, PLY u nenocpencrsento STL. Kapra VertexColor.

IIpakTuka. «IIpaBka mogean»

Tema 11. Mogeabr C Tekcrypoii (texturepaint). Mogeab C BHelIHel TeKCTYpOii
Teopusi. IxcnmopT Moaedeii ¢ mMpaBWJIbHBIMU radapuramm B ¢opmar .STL, a Takxke B

¢popmaTtVRML ¢ TekeTypamu.

IIpakruka. «IIpaBka moaenm»

Tema 12. 3anexanue Tekcryp (bake). O630p moaeeii.
Teopusi. BosmoxxHocTu 3anekanus kaptT (IypQy3HbIX, HOpMaNel, OTpaKeHUH, 3aTEHEHU U T.J.) B

TEKCTYpPY C OJHOM MOJIENH Ha JIPYTYIO.

IIpakruka. «IIpaBka moaenm»

Tema 13. ®akTOpHbl, BIUAIOIIME HA TOYHOCTh.
Teopusi. ToUHOCTh MO3UIIMOHUPOBAHMS, pa3pellarolias CHocoOHOCTh, TeMIepaTypa CoIJia, TeMIe-

patypa croJa, KaIuOpOBKa.

IIpaxkTuka. «IIpaBka moaean»

Tema 14. IIpoekT «IleyaTb MoaeH 110 BbIOOPY»

IIpakTuka. Be100p U3 BBINOJHEHHBIX MO/1eJIeil B TeYeHHH Io/Aa.



TeMaTnuyeckoe NJIAHMPOBaAHUE

Ne HazBanue riaBbl (pa3zaena) Kon-Bo 3ansatuii | Teopus IIpakTuka
BBenenne. Texunka 0e30macHOCT. 1 1 0

I OcnoBbl 3D MmoaenupoBanusi B 10 4 6
Blender

I Anumainuu B Blender 8 2 6

i CKyabITHHT 6 2 4

AV UV-npoekuus 3 1 2

\ MopneaupoBanue B Blender mo 2 0 2
yepTeKy

VI IMoanroHajLHOEe MOIETHPOBAHHE 8 2 6

VI PurruHr um TekcTypupoBaHue 8 2 6

VI 3D nmeyatsp 22 4 18
Hroro 68 18 50




YYEBHO-METOJANYECKOE OBECIIEYEHUE

OobopynoBanue Touku pocra. MoowiabHbIi Kiaacc. 3/{-npunrep.
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