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I[MossicHUTEIbHASA 3aNIUCKA

3DTexHONOTHN  SBISIOTCA ~ TICPEJOBHIMH  TEXHOJOTHSAMH,  3aIOJIHSIOIINMU
COBpPEMEHHYIO JXHU3Hb ueoBeka. B ocHoBe 3D Texnonorwmii nexxut 3D monenmupoBanus. Ha
CETOAHSIIHUN JIGHb TPYAHO TPEACTaBUTh pabOTy Au3aiiHepa, MPOCKTHUPOBIIHKA,
MyJIbTUIUTHKaTOpa 0e3 wucnois3oBanus 3D Mopenell, MOCTPOCHHBIX C TIOMOIIBIO
KoMIbioTepa. Eme Gosee mmpokoMy pacmpoctpaneHnio3D MoaennpoBaHue MONTYIHIO B
cBs3u pacnpoctpaneHueM 3D mpunTtepoB. Ceiiuac 3D Momenw MCHOJIB3YIOTCS BO BCEX
OTpacisiX HayKd, TEXHUKHA, MEIUIMHBI, B KOMMEPUYECKOM W YIPaBICHUYCCKOU
NESATEITHLHOCTH.

CtpemuTenpHOMY  pacmpocTpaHeHuto 3DMopenmupoBaHus  MemaeT HEXBaTKa
MOATOTOBJICHHBIX KaPOB.

[TonroroBky 3D MOIEIMCTOB OCYIIECTBISIOT YUPEKICHUS BBICIIETO O0pa30BaHUS U
pa3IUYHbIC KypChl TOBBINICHUS KBaTH(HUKAIIMK, HO, HE CMOTps Ha 3TO, OCYIIASTCS
neUIUT pabOTHUKOB, IMEIOIIUX KOMIICTCHIINY B JTAHHOH 00JIacTH.

AKTYaJIbHOCTH U NeIaroruveckas 1ejiecoo0pa3HoCThb.

Kak u Bce wunbopmammonnsle TexHojoruu, 3D MoaenupoBaHue OCHOBAaHO Ha
MPUMEHEHUU KOMIBIOTEPHBIX U MPOTPAMMHBIX CPEJICTB, KOTOPHIE MOABEPIKEHBI OBICTPHIM
u3MeHeHUsIM. Bo3HUKaeT He0OX0IMMOCTh YCBOCHUS JIAaHHBIX TEXHOJIOTUN B 00JIee paHHEM
BO3pacTe.

[Iporpammusbie cpenctBa 3D MopenupoBaHusi MpeAHA3HAUYEHBI [JIs MOJb30BaTENEH,
UMEIOIIMX Pa3JIUYHbIA ypPOBEHb TMOATOTOBKU. ['paduueckue cHUCTEMBbl HAYaIbHOTO
YPOBHSIO3BOJISIIOT  CTPOUTH  CIOXKHBIE MOJEIN, KOTOPhIE MOTYT OBITh PpeaIbHO
WCIIOJIB30BaHbl B PA3IMUHBIX 00JIACTSAX. ITOMY CIIOCOOCTBYET BO3MOXKHOCThH peaau3aliuu
«B MaTepHalie» TEOPETUUECKU pa3paboTaHHBIX Moelel ¢ momoibio 3D mpunTepa.

Hear o0yyeHuss 10 JaHHOW Tmporpamme—npuoOpereHne HaBeikoB 3D
MOJEIUPOBAHUSI C TOMOIIBIO COBPEMEHHBIX MPOrPAMMHBIX CPEACTB M  OCHOB
3DnpunTtepos.

3agaun:

Obyuarowue:

- O3HaKOMUTCSI C OCHOBHBIMU TIoJIokeHUsIMU 3D mMonenupoBanus.

— [TprnoOpecTn yMeHus aHaM3a NPOCTPAHCTBEHHON (POPMBI OOBEKTOB.

- OBnazeTh yMEHUEM MPEACTABIATh (GOPMY TPOCKTHPYEMBIX 0OBEKTOB.

- [IpmoOpecT  HaBBIKM  MOJICTUPOBAHHMS C  TOMOINBIO  COBPEMEHHBIX
MPOTPaMMHBIX CPECTB.

— OcBoutsb HaBbikH 3D neyaru.

Pa3zsusarowue:

— Pa3Buth MNpOCTPaHCTBEHHOE BOOOpAXKEHHE, YMEHMS aHah3a U CHHTE3a
MPOCTPAHCTBEHHBIX OOBEKTOB. .

— Pa3BuBaTh TEXHUUYECKOE U MPOECKTHOE MBIILICHUE.

- Pa3Buth TmO3HABaTEIbHBIE M TBOPUYECKHME CHOCOOHOCTH OOydYarOIIUXCH,
MPUBHUBATH aKTUBHO MMO3HABATEJIbHBIN MOIX0]T K )KU3HU

— Pa3BuTh yCTOMYMBBIN HHTEPEC K IOMCKOBOM TBOPUYECKOU ESITEIBHOCTH.



— Pa3BuBaTh MOTHBALMIO JOBEACHUSI PEIICHUS 3ajad A0 peaiu3alud B
Martepuane.

— Pa3BuTh yMeHue paboTrarhb HaJ NPOEKTOM B KoMaHJle, 3((PEeKTUBHO
pacnpenemnsTh 00sI3aHHOCTH.

- Pa3Buth YMEHUE M3JIaraTh MBICJIA B YETKOMU JIOTUYECKOMN
MOCJIEI0BATEILHOCTH, OTCTAWBATh CBOIO TOUKY 3pEHHUS, aHAJIU3UPOBATH CUTYyallUI0 U
CaMOCTOSITEJIbHO HAXOJUTh OTBETHI HA BOIIPOCHI MYyTEM JIOTUYECKUX PACCYKIACHUMH.

Bocnumamenvnubie:

— Bocnurate 4YyBCTBO JIMYHOM M KOJUIGKTUBHOM OTBETCTBEHHOCTH 32
BBITIOJIHSAEMYIO padoTy.

— BocnuTtaTe HpaBCTBEHHBIE KadyeCTBA IO OTHONIEHUIO K OKPYXAIOIIUM
(ToOpOXKEMaTeTLHOCTh, YYBCTBO TOBAPHIIIECTBA H T.1I.).

— [Tprno6muTh pebeHKa K 3I0pPOBOMY 00pa3y KU3HHU.

Oco0enHocTH HAOOpa 00yYAKOIIMXCH.
HaGop B 00beiMHEeHNs — CBOOOIHBIM, 0 KEJIAHUIO peOeHKA U UX POAUTEIICH.

Oco0eHHOCTH BO3PACTHOM IrPyIIbI:
— IIporpamma paccunTana Ha JETEW U NOIPOCTKOB MIIAILIETO, CPEAHETO
IIKOJILHOTO Bo3pacta oT 12 mo 16 nmet. B rpynme8 yenoBek, coriacHo ypoBHS
CIIOCOOHOCTEN U MOATOTOBIEHHOCTH JIETEM.

@DopMbI IPOBEICHUS 3AHATHUIA.
B xoxe peanuzaiuu nporpaMmMbl UCTIOIB3YIOTCS CIEAYOIKe GOpMbI O0yUeHHUS
Ilo oxeamy demeti:.TpynNOBBIC, KOJUICKTUBHBIE, HHIUBUIYaIbHBIC.

1lo xapaxmepy yuebHOU OesimenbHOCmuU.

—Oecenpl (BOIPOCHO-OTBETHBIM METOJ] aKTHBHOTO B3aMMOJICUCTBHS Tefarora M
00ydJaromerocs Ha 3aHATHAX, UCIIOIB3YETCS B TCOPETUICCKON YaCTH 3aHATHSA);

- KOHCYNbTaluu(MPOBOIATCANIO3ANPOCY  OOYYAIOMIMXCSA  CIENbIOYCTPaHCHHS
npoOeIoB B 3HAHUSAX W YMEHHUSAX; YTOYHEHHIO YCBOCHHOTO, OTBETHI Ha BOIPOCHI,
BO3HHKIIIME B TIpoliecce pabOThI M OKa3aHHWsS IOMOIIM B OBJIAJICHUW Pa3HBIMHU BHJIAMH
y4eOHOU U MPAKTUIECKON IeATeTLHOCTH);

- MPAKTUYECKHE 3aHSATHUSI.

Cpoxu peanu3annu NporpamMmabi:

[Iporpamma paccuutana Ha 144 gaca
Ilnanupyembie pe3yJbTATHI

[To uToram peai3anuu MPOrpamMMbl AETH OYIyT:



3uname:

- Tepmunsl 3D MoaenupoBaHus.

- CucreMy OpoeKInid, U30METPUUYECKHUE U MEPCIEKTUBHBIX N300paKCHUIA.
— OcHoBHbIE NpUeMbI mocTpoeHus: 3Dmoenei.

- CriocoObI ¥ TIpUEMBI PETAKTUPOBAHMS MOJIEIICH.

- [Tpunuun pabotel 3D NpUHTEPOB M CHOCOOBI TMOATOTOBKH JeTajed s
[I€YaTH.

Ymems:

— CosznaBath u pegaktupoBath 3Dmonenn.

— [ToxOupaTs MaTEepHaIbl M TEKCTYPUPOBATh TOBEPXHOCTH MOJIEIICH.

— BhITIONHATH BU3YyaIH3aIMIO CIICH.

— CormacoBbIBaTh TapaMeTpbl MOJACIM C TapaMeTpaMH JPYTHUX MOJENeH,
pa3pabOTaHHBIX JIPYTUMHU yYaCTHUKAMH MPOEKTA..

— OcymecTBIATh MOATOTOBKY MOJIETICH /IS TTeYaTH.

Y4yeOHBIH IIJIAH

Pasznen Ha3Banne teMbl KomnuectBo Dopmsbl
qaCoB aTTeCTaLII/II/I/KOHTpOH
BCE |Te |Impa A
ro |Op |KTU
usi | Ka
Brognoe 3HAKOMCTBO C KOJUIEKTHBOM 1 1
3aHATHE BBeneHue B nporpammy
TexHrka 6€30MaCHOCTH. Omnpoc
YcTaHOBKa MPOrpaMMHOTO 4 2 |2
obecrievyeHusl. [IpakTueckue
paboThI
Wurepdeiic, Bxoxnenne B 3D 16 |3 |13 | CamocrosiTenbpHa
0COOEHHOCTH MozaenupoBanue. Hacrpoiika o
I10. IIpUHTEpA. paGoTa
O630p 3HAKOMCTBO C IPOrPAMMOit 16 |3 |13 Onpoc
BO3MOXKHOCTCH | IeYaTH, IPaBUJIa YIIPABICHUS
CO3/IaHUs MOJIeIISIMHU (BBIOOD 13
TPEXMEPHBIX KaTajora).
MOJIEJIEH.




4. | IlpeobpazoBanu | Hactpoiika meyaTtu, 0630p 16 13 | oOcyxaeHue
¢ uupoBoii napametpoB. [leuaTs. PE3yNIBTaTOB
MOJIEJIH. MIPOJICIIAHHOM

paboTHI.

5. | U3ydeHue Br10op mnactuka ajs 16 13 | oOmee
HACTPOCK C npunTepa. Coznanue oOCy)XJIeHne B
pacCUIMPEHHBIMH | TPEXMEPHON MOJICITH. JTNAJIOTOBOM
napamMeTpaMu. dbopme  pazbopa

Marepuana.

6. | IlpaBuna Oran Hape3ku. Hactpoiika 16 13 Omnpoc
MOBEJCHUS U npuHTEepa. 3aMeHa CoIa.

Th.

7. | Hactpoiika [TeyaTh TpeXMEpHOW MOJICTIH. 16 13 | CamocrosTenbHa
NeYaTH, s
YCTaHOBKa pabora
napaMeTpOB.

8. | YcranoBka Pa3paboTka u moaroToBKa 16 13 | CamocrosTebHA
0oJiee CIIOKHBIX | IPOSKTHOM MOJICIIH. o
rmapameTpoB paboTta

9. | Pazpabotka u Pa3paboTka u moarotroBka 16 13 | obcyxnaenue B
IMOATOTOBKA MIPOCKTHON MOJICIIH. JTUAJIOTOBOM
MIPOEKTHOU dbopme  paszbopa
MOJCIIH. Marepuaia.

10. | Bpamenue, TpéxmepHas BU3yaIH3aIus. 16 13 | CamocrosTenpHa
macmtabupoBa | MTHCTpYMEHTBI uist s
HHUE U obcyxuBanus. [leuars pabora
BbIpaBHUBAHHUE.

11. |IloaBenenue dotootuer. IlepciektiBHOE 16 13 | mpoBenenue
UTOTOB. TUTAHUPOBAHHE. BHYTPEHHHUX
3aKIIOYUTEIHH COpPEBHOBAHMIA
0¢ 3aHsTHE. MEXTY

00yJaromuMucs,
y4eOHBIMU
rpynamu,
y4acTHe B
IITKOJTBHBIX,
MYHHUITUTIATBHBIX
U PETHOHAIBHBIX
COPEBHOBAHMSX
1o

POOOTOTEXHUKE.




BCEI'O: 164 |33 | 124

Conepxkanue nporpamMmmbl

Pa3nen Yacel
BBoanbie 3amstus. IlpaBunma noBenenuss u Th. YcTaHOBKa IpOrpaMMHOrO 4
o0ecreveHusl.
Hurepdetic, ocodennoctu I10. Bxoxaenue B 3D monmenupoBanue. Hactpoiika 16
IPUHTEPA.
O030p BO3MOXXHOCTEH CO3JIaHMS TPEXMEPHBIX MOACICH. 3HAKOMCTBO C 14
IporpaMMoi nevatu, npaBusia yrpaBJieHus: MOJEIIMH (BbIOOp U3 KaTajora).
[TpeoOpazoBanue uudpoBoit Moxenu. Hactpoiika medatu, 0030p mapaMeTpoB. 14
Ileuars.
N3ydeHne HACTPOEK C paCIIMPEHHBIMH mTapameTpamu. Bwibop mmactuka s 14
npuHrepa. CoziaHue TpeXxMepHOU MOJEIIH.
[IpaBuiia noBenenust u Th. Oran Hapesku. HacTpoiika nmpuHTepa. 3ameHa 14
COILJIA.
Hacrtpolika nedaru, yctaHoBKa rapaMeTpoB. I1euaTs TpexmepHOi Moaemnu. 14
VYcranoBka 0oliee ClIOKHBIX TapaMeTpoB. PazpaboTka 1 MOAroTOBKa MPOEKTHOM 14
MOJIEJIN.
N3roToBiieHre KOHTPOJIBHOM JeTalu. 14
Bpamienue, maciirabupoBanue U BeIpaBHUBaHUE. TpéxmepHas BU3yalu3alus. 14
WucTpymenTsl 1 o0cayskuBanus. [ledats
[TonBenenue utoros. 3akatouuTenbHoe 3anaTue. @orooTuer. IlepcnexkTuBHOE 12
IUIAHUPOBAHUE.

Hroro 164

(I)OprI KOHTPOJIA U MOABCACHUA UTOI'0OB

B Hauane 3aHSATHS TPOBOJUTCS OMPOC OOYUAIOIIMXCAIO BOMPOCAM MPEABIAYIIErO
3aHSATHUS.

B KoHue »9Tama MOAENUPOBAHUS MPOBOAMUTCS OOCYXKIEHHUE pPE3yJIbTaTOB
IMPOECKTUPOBAHUS C OLEHKOM MpOojeNaHHOW padoThl. Bompockl, KOTOpble BO3HUKAIOT Y
00yJaroImmXxcsi, BEIHOCSATCS Ha 00111ee 00CyXJIeHUEe TakKe B AUAIOroBoi (opme pazdopa
Marepuana.

B kauecTBe TmpOBEpKH UCHONB3YIOTCS pa3iuyHble (OPMBbI TOJABEACHHUS HWTOTOB:
NpOBEJCHNE BHYTPEHHUX COPEBHOBAHUN MEXKIY OOYy4arOUIMMHCS, y4eOHBIMU TpyIIIaMHu,




ydacTue B IIKOJBHBIX, MYHUIUIAIBHBIX ¢ PETHOHAJIBHBIX COPEBHOBAHUSX TIO
pOOOTOTEXHUKE.

OcHOBHBIE CTTIOCOOBI TOCTPOCHUS MOJIETIEH.
Opranu3anoHHO-MeJArOru4ecKue yCJIOBHUS Pealu3alu NporpaMmbl.

1. Y4eOHO-MeTOAMYECKOE o0eceyeHre MPorpaMmbl
3aHATUSA TPOBOJATCA B (popMe JeKIuid, 00CYKI€HHS U PAKTHYECKUX padoT.
[Ipu pabore ¢ AeTbMH B Y4eOHBIX TpyINIax HCIOJB3YIOTCA Pa3IUYHbIE METOMbI:
CJIOBECHBIE, METOJ] MPOOJIEMHOTO 00yUYEHHUs, IPOEKTHO-KOHCTPYKTOPCKHUI METO/, a TaKKe
UTPOBOU METO/I.

MeToa cTpPOro perjjaMeHTHPOBAHHOIO 3a/1aHUA.BbIOTHEHNE HHINBUIYAIbHBIX U
rpynnoBsix 3Dmoneneit.

I'pynnoBoii meron (Munu-rpynmsl). Co3naHue MOJEIH MO TPEAIOKEHHONW cXeMe
rpynmnoit 3aHumaronxcs (2— 4 denoBeKka); OMNpEETICHHE POJEH U OTBETCTBEHHOCTH,
BBIOOP palMOHATIBLHOTO CII0C00a CO3IaHUsI MOJIEIH.

Metoa camocTosiTeqibHOH padoThl. CBOOOMA MpU BHIOOPE TEMBI, METOJIOB U PEKUMA
paboThI, CO3/TaHKUE YCIIOBHM JIJIsl TPOSIBJIICHUSI TBOPUYECTBA. 3aIUTa COOCTBEHHOIO MPOEKTA.

CopeBHoBaTebHbII MeTOA.[[poBeieHE COPEBHOBAHUM 7151 BHISIBIICHUS Hanbojiee
KauE€CTBEHHOW M OPUTHMHAIBHO BBIITOJIHEHHOW PaOOTHI.

CaoBecHblil MeToa.BepOanbHoe onucaHus 3alaHuid U OLICHKU PE3YJIbTATOB.

MeToa BU3yajibHOTO BO3/1€iCTBHSI.

JleMoHcTpalusi BU3yaJlu3upPOBAHBIX PUCYHKOB, JEMOHCTpAIMS OTIIEUYaTaHHBIX

MO/IETIH.
Juckyccusi. CMBICIT JTaHHOTO METOJa COCTOUT B OOMEHE B3IVISIIAMH 110 KOHKPETHOM
npobseme. C TIOMONIBIO JHUCKYCCHH, OOydYaromuecss IPUOOPETarOT HOBBIE 3HAHUSA,
YKPEIUISIIOTCS B COOCTBEHHOM MHEHUH, YYaTCsi €ro OTCTauBaTh. [aK Kak TJIaBHOM
byHKIMEH AUCKYCCUHU SIBISIETCS CTUMYJIMPOBAHME TO3HABATEILHOTO HMHTEpeca, TO
JAHHBIM METOJOM B IMEPBYIO OYEpedb pellaeTcs 3ajavya pa3BUTUS [03HABATEIbHOU
aAKTUBHOCTH O0YYarOIIUXCS.

MeToanueckoe odoecrneuyeHme

JImst  yCmemrHoro TMpOBEIAEHWS 3aHITHH OYCHb BaXKHAa TMOJATOTOBKA K HHM,
3aKJTIOYAIONIAsCS B IUIAHUPOBAHWUW PadOTHI, IOATOTOBKE MaTepUaibHON 0a3bl W
CaMOTIOATOTOBKE TeIarora.

B mpomecce TOATOTOBKM K 3aHATHUSAM IPOJYMBIBACTCS BBOAHAS, OCHOBHAs H
3aKJTIOYUTENIbHAS YaCTH 3aHSITHM, OTMEUYAIOTCS HOBBIE TEPMHHBI U TIOHATUS, KOTOPHIC
CIeNyeT Pa3bsICHUTh 00YYaIONUMCS, BBIJCISICTCS TCOPETUISCKUN MaTepuasl, HaMeuaeTcs
coJiepKaHue TMpeACTaBIsieMOo WHGOPMAIIMK, TOATOTABIMBAIOTCS HATJISTHBIC MPUMEPHI
U3TOTOBJICHUSI MOJIEIIH.

B koHIle 3aHATHS TPOXOIUT OOCYXKICHHE PE3YJIbTaTOB MU OIIEHKA MPOJICTaHHOM
paboTHI.



MarepuajJibHO-TeXHHYECKHE YCI0BHUS PeaJn3alii NPOrpaMmbi.

I[J'DI IMPOBCACHUA 3aHSATUM HCO6XOI[I/IMO A0CTATOYHO IIPOCTOPHOC ITOMCIICHHC,
KOTOPOC OOJIZKHO OBITH XOopomo OCBCHICHO U 060py,Z[OBaHO H€O6XOI[I/IMOI‘/’I MeOCIBIO:

CTOJIbI, CTYJIbd, HIKa(i)BI — BHUTPHHBI I XPAaHCHUA MATCPHUAJIOB,

CIICOHUAJIBHOTIO

WHCTPYMEHTA, MPUCIOCOOJICHHM, yepTexeld, mojaenen. s paboTbl HEOOXOIMMO UMETh

JI0CTaTOYHOE KOJMYECTBO HATJISIAHOTO U yueOHoro marepuana u TCO.

Jlns1 peaju3anuu NPOrpaMMbl HEOOXOTUMO
KomnbroTepHbIit Ki1acc.
CuctemHoe nporpammuoe ooecriedenue (Windows)
[TporpammHuoe obecrnieueHre Kommac
[Mporpammuoe obecnieuenne Autodesk Fusion360
[IpoekTop
3D nmpunTep
[Tporpamma aiist 3DnpunTepa Trma Slicer
[{BetHoi prmamenTABSHan PLA(1.75)

O~NOOGhowDE

NudopmanuoHHoe odecniedyeHue NPOrpaMmMbl

HNuTepHer-pecypcebl:
1. http://www.123dapp.com/design
2. http://www.autodesk.com/products/fusion-360/learn-training-tutorials
3. http://www.123dapp.com/design
4. https://www.youtube.com/watch?v=w_X2uoD_UKI
5. https://lwww.youtube.com/watch?v=KK_g_jiJIOA
6. https://www.youtube.com/watch?v=hHXHiboMyaU
7. http://autodeskeducation.ru/winterschool2016/masterclasses/
8. http://make-3d.ru/articles/chto-takoe-3d-pechat/
9. https://www.youtube.com/watch?v=EQ-W4qgxF5Sk
1

0.http://3dwiki.ru/kak-rabotaet-3d-printer-bazovye-ponyatiya-i-nekotorye-vazhnye-

terminy/
11.https://www.youtube.com/watch?v=gWBV5vxKjOw



