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[losicHuTENIBHAS 3aIMCKa

[Iporpamma pa3zpaboTana Ha OCHOBaHUM TPEOOBAHUM HOPMATHUBHO-TIPABOBBIX
JIOKYMEHTOB:
- 4yacTh 9 crarhu 2, ctaths 28 denepanbubiii 3akoH oT 29.12.2012 Ne 273-D3 «O6
obpazoBaHuu B POy.
- [Ipuka3 MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit deaeparuu oT 29 aBrycra
2013 1. Ne 1008 r. MockBa «O06 yrBepxxaenun [lopsiika opraHU3aiuu 1 OCYIECTBICHUS
00pa30BaTeNbHOM IEATEIBHOCTH 10 TOMOIHUTEIBHBIM 00111€00pa30BaTEIbHBIM
IporpaMMam».
- [locranoBnenue ['nmaBHOrO rocymaapcteeHHoro canutapHoro Bpaya P® ot 04.07.2014 Neo
41 «O06 yrBepxnenun CanlluH 2.4.4.3172-14 «CaHutapHO-31UAEMUOIOTHYECKIE
TpeOOBaHUSI K YCTPOHCTBY, COJEp)KaHUIO U OpraHu3aliud  pexuma paboThl
o0pa3oBaTeNbHBIX OPTaHU3AINIA JOTIOTHUTEIHHOTO 00pa30BaHUs AETEH»
- Konnenuust pasBuTHS JONONHUTEIBHOIO oOpasoBanus jerei (Pacnopsbxenue
[TpaButenscTBa PO ot 4 centsiops 2014 r. Ne 1726-p).

3D  TexHONOTHMU  SIBISIOTCA  TEPENOBBIMU  TEXHOJOTUSMH,  3alOIHSIIONUMU
COBPEMEHHYIO KHU3Hb uesioBeka. B ocHoBe 3D texHonoruii iexut 3D moaenupoBanus. Ha
CErONHAIIHUN JIeHb TPYAHO TPEACTAaBUTH pPabOTy Ju3aitHepa, MPOCKTUPOBIIUKA,
MYJIBTHIUIAKATOpa O€3 WCImonb30oBaHus 3D Mopeneid, MOCTPOSHHBIX C ITOMOIIBIO
kommbioTepa. Eme 0osee mmpokoMmy pacnpocTpaneHuto 3D MoaenrpoBaHue MOJyYHiio B
cBs3u pacnpoctpaHeHneM 3D nmpuntepoB. Ceituac 3D Monaenn MCHOJIB3YIOTCA BO BCEX
OTpacyisIX HayKW, TEXHUKH, MEIUIMHB, B KOMMEPUECKOW U  yIpaBIECHYECKOU
NEATEeIIbHOCTH.

CrpemutensHoMy pacnpocTpaneHutro 3D  MopenupoBaHusi MeIIaeT HEXBaTKa
MOATOTOBJICHHBIX KaJIPOB.

[ToaroroBky 3D MOJEMHCTOB OCYIIECTBISIOT YUPEKICHUS BBICIIETO 00pa3oBaHUs U
pa3MyHBIE KypChl TOBBINICHHUS KBaTH(UKAIIMK, HO, HE CMOTPS Ha 3TO, OCYIIAETCS
nedunut paboTHUKOB, UMEIOIINX KOMIIETCHIIMH B IAHHON 00JIacTH.

AKTYaJIbHOCTH U NeJarornyeckas nejaecoo0pasHocTb.

Kak u Bce uHpopmanumonHsie TexHosoruu, 3D MopenmupoBaHME OCHOBAHO Ha
MPUMEHEHUHU KOMITBIOTEPHBIX U MPOTPAMMHBIX CPEJICTB, KOTOPBIE MOJIBEPKEHBI OBICTPHIM
n3MeHeHusIM. Bo3HuKaeT He00X0IMMOCTh YCBOCHHUS TAaHHBIX TEXHOJIOTUM B Oojiee paHHEM
BO3pacTe.

IIporpammusie cpenactBa 3D mojaenupoBaHMs TMpeIHA3HAYECHBI IS MOJb30BaTEICH,
UMEIOIINX PA3IMYHBIN YPOBEHb MOATOTOBKU. ['padmyeckue CUCTEMbI HAYaIHHOTO YPOBHS
MO3BOJISIIOT CTPOUTH CIIOKHBIE MOJIEIH, KOTOPhIE MOTYT OBITh peajbHO HCIIOJIb30BAHBI B
pa3sTUYHBIX 00JACTAX. DTOMY CHOCOOCTBYET BO3MOXHOCTH PEANTU3AIMH «B MaTEpHAIIC»
TEOPETUUYECKH pa3pabOTaHHBIX MoJieNiel ¢ moMortsio 3D npunTtepa.



Leap o0yuenuss 10 JaHHOW mporpamMme — TMpHOOpeTeHue HaBbIKOB 3D
MOJICJIMPOBAHUSI C TOMOIIBI0O COBPEMEHHBIX MPOrPaMMHBIX CpelacTB U ocHOB 3D
HPUHTEPOB.

3agaum:

Obyuarowue:

- O3HAaKOMUTCS C OCHOBHBIMH TOJIOKeHUsIMU 3D MoaenupoBaHusl.

- [TprnoOpecTn yMeHUs aHalM3a MPOCTPAHCTBEHHON (hOPMBI OO BEKTOB.

- OBnazeTh yMEHHUEM MPEACTABIATE GOPMY MPOCKTUPYEMBIX OOBEKTOB.

- [IpuoOpecT  HaBBIKM  MOJCIMPOBAHUS C  TOMOIIBIO  COBPEMEHHBIX
MPOTPaMMHBIX CPEACTB.

- OcBoutsb HaBbikH 3D neyaru.

Pa3zsusarowue:

— Pa3Buth MNpOCTPAaHCTBEHHOE BOOOpAXKEHUE, YMEHHS aHalIM3a M CHHTE3a
MPOCTPAHCTBEHHBIX OOBEKTOB..

- Pa3BuBaTh TEXHUYECKOE U MMPOEKTHOE MBILLICHUE.

- Pa3BuTh MO3HABaTENbHBIE M TBOPYECKHUE CIOCOOHOCTH OO0YyYaroluxcs,
MIPUBHUBATH aKTUBHO MMO3HABATENIbHBIN MMOJIXO0/T K )KU3HU

- Pa3BuTh yCcTONUYMBBINA HHTEPEC K MOUCKOBOM TBOPYECKOU IEATEIBHOCTH.

— Pa3BuBaTh MOTHBALMIO [JOBEJICHMS pEIICHUS 3ajad 10 pealu3alud B
Marepuare.

— Pa3BuTh yMeHue paboTaTh HaJ TPOEKTOM B KomaHae, 3(PheKTUBHO
pacrnpenensaTh 00s3aHHOCTH.

— Pa3Buth YMEHUE U3J1araTthb MBICJIU B YETKOMN JIOTUYECKOMN
MOCJIE0BaTEILHOCTH, OTCTAaWBaTh CBOIO TOYKY 3PEHMS, aHAJIM3UPOBATh CHUTYAIMIO U
CaMOCTOSTEJIbHO HAXOAUTh OTBETHI HA BOMIPOCHI ITyTEM JIOTUUECKUX PACCYKICHUM.

Bocnumamenvnuuie:

— Bocnutate 4yBCTBO JIMYHOM W  KOJUIGKTUBHOM OTBETCTBEHHOCTH 32
BBITIOTHSIEMYIO padoTy.

— Bocnutate HpaBCTBEHHBIE KayeCTBA IO OTHOIIEHUIO K OKPYKalOIIUM
(m10OpoKeNnaTeIbHOCTh, YYBCTBO TOBAPUIIIECTBA U T.1I.).

— [Tpro6muTh pebeHKa K 3J0pOBOMY 00pa3y >KU3HH.

Ocob0ennocTu HaOoOpa 00y4arOLIMXCH.
HaGop B 00benHeHns: — CBOOOIHBIM, IO JKEJIaHUI0 PEOCHKA U UX POJIUTEIICH.
Oco0eHHOCTH BO3PACTHOM IPYIbI:
— IlporpamMma paccunTana Ha JeTel U MOJPOCTKOB MIIAJILIETO, CPETHETO

IIKOJIBHOTO BO3pacTta oT 8 1o 17 ner. B rpynme 15 yenoBek, cormacHo ypoBHS
CIIOCOOHOCTEN U MOATOTOBIEHHOCTH JIETEM.



DopMbI IPOBEACHUS 3AHATHM.

B xoje peanuzaiuy nporpaMMbl HCTIONB3YIOTCS cleaytonue GopMbl 00yUeHUS:

Ilo oxeamy demetl’ TPYIIOBbIE, KOJJICKTUBHBIC, MHAUBUAYAJIbHBIC.

Ilo xapaxkmepy yuebHOU OesmenbHOCMU.

— Oecenpl (BOMPOCHO-OTBETHBIM METOJI aKTUBHOTO B3aMMOJCHCTBHUS Ienarora u
00yyJarouierocs Ha 3aHsITHSX, UCTIOJIb3YETCS] B TEOPETUUECKON YacTU 3aHATH);

- KOHCYJbTallMu (MPOBOJATCS MO 3ampocy OOydYaroluxcsi ¢ LEJIbI0 YCTpaHEHUs
npoOenoB B 3HAHMSIX W YMEHHUSX; YTOUHEHHUIO YCBOCHHOIO; OTBETHl Ha BOIPOCHI,
BO3HHUKIIKE B TpoIlecce pabOThl M OKa3aHHs MOMOIIM B OBIAJCHUU Pa3HBIMU BHJAMHU
y4eOHOM U MPAaKTUYECKOU J1eATeTbHOCTH);

- IPAKTUYECKUE 3aHSITUS.

Cpoxu peaju3anyu NporpamMmbi:
[Tporpamma paccuntana Ha 64 Jaca (¢ 1 ceHTs0ps1 1Mo 31 Mas )

[Inanupyemsbie pe3yJIbTaThI

I1Io nToram peajin3alii IIporpaMMbI ACTU 6y,Z[YTI

3Hams:

- Tepmunsl 3D MoaenupoBaHms.

- CucreMmy NpoeKIHii, U30METPUUECKUE U TIEPCTIEKTUBHBIX N300paKEHHIA.

- OcHoBHbIE TTpHeMBI TTocTpoeHust 3D Moaernei.

- Crioco0bl ¥ MpUeMBbl pelaKTUPOBAHUS MOZEIIEH.

- [Tpunanmn padotsl 3D mpUHTEPOB U CIIOCOOBI MOATOTOBKH JeTallel IJis
neyaTH.

Ymems:

— CosznmaBath 1 perakTupoBath 3D Momeny.

- [TonOupaTh MaTepuaIbl U TEKCTYPUPOBATh MIOBEPXHOCTH MOIEIICH.

- BBINOMHATH BU3YIM3AIUIO CIICH.

- CornacoBbIBaTh TMapaMeTpbl MOJEIM C MMapamMeTpamMu JAPYruX MOJeneH,
pa3paboOTaHHBIX JPYTMMHU YYaCTHUKAMU ITPOCKTA..

- Ocy1iecTBasATh MOJATOTOBKY MOJIENIEH JJIs ITEYaTH.



CoaeprkaHue nMporpaMmbl

Pasznea Yacewl
BBonnbie 3anatus. IlpaBuna mnoBenenus u Th. YcranoBka mDporpaMmMHOrO 3
obecrieueHusl.
Nurepdetic, ocodennoctu 110. Bxoxnenue B 3D monenupoBanue. Hactpoiika 9
IPUHTEPA.
O0630p BO3MOXHOCTEHl CO3/1aHHUS TPEXMEPHBIX MOJENEH. 3HAKOMCTBO C 8
POrpaMMoii reyaTH, IpaBuiIa yIpaBieHUs] MOJEISIMU (BBIOOp U3 KaTaora).
[Ipeo6pazoBanme nudpopoit moaenu. Hactpoiika medatw, 0030p mapameTpoB. 5
[Teyars.
W3yueHne HaCTpOEK C pacUIMpEeHHbIMU NapaMmeTpaMu. BblOop miacTuka i 5
npunrepa. CozgaHue TpexMepHON MOJIETH.
[IpaBwiia noenenus u Th. Otan Hape3ku. HacTpoiika npuntepa. 3ameHa 4
coILIa.
Hacrpoiika neuatu, yctaHOBKa apameTpoB. [leuats TpexmMepHOil MOJEINH. 6
VYcranoBka 6osee ClIoKHBIX apaMeTpoB. PazpaboTka u moAroToBKa MPOEKTHOM 8
MOJIEIH.
M3roToBiieHHE KOHTPOJIHHOM JCTAIIH. 2
Bpaienue, macmrabupoBanue v BelpaBHUBaHUE. TpEXMepHas BU3yalld3aliusl. 8
NucTpyMeHTHI 11 o0cmykuBanus. [ledats
[TonBenenue nToros. 3akimountenpHoe 3ausaTue. @orootuer. IlepcnexkTuBHOE 6
IUTAHUPOBAHUE.

Hroro 04

cDOpMI:I KOHTPOJIAA U ITOABCIACHUA NTOI'OB

B nauane 3aHATHS TPOBOJUTCS OMPOC OOYYAIOMIUXCS MO BOIMPOCAM MPEIbIAYIIEro
3aHSTHUS.

B KoHLe »9rama MOAETUMPOBAHUS MPOBOJUTCS OOCYXKIEHHE PEe3ylbTaTOB

MPOEKTUPOBAHUSI C OLEHKOW MpoJieTaHHOW paboThl. Bompockl, KOTOpble BO3HHUKAIOT Yy
00yJaroIMXcsi, BEIHOCSATCA Ha 00111ee 00CyXJIeHHUE TaKKe B AUAIOroBoi (opme pazdopa
Marepuana.
B kauecTBe TMpOBEpKH HCHOJB3YIOTCS pa3lnyHble (OPMBI MOJBEIEHUS HTOTOB:
MPOBEICHNE BHYTPEHHUX COPEBHOBAHUN MEXAY OOY4YaIOIUMHCS, YUEOHBIMHU TPYIIAMU;
y4acTU€ B UIKOJbHBIX, MYHHUILUIAIBHBIX W PETHOHAIBHBIX COPEBHOBAHUSAX IO
pOOOTOTEXHUKE.




Oprann3anoHHO-NeJAroOrnYecKe yCJI0BUs pPeain3auuu NporpaMmbl.
Y4eOH0-MeTOAHYECKOE o0ecTedeHre MPOrPaMMBbl

3aHATHA TPOBOAATCS B (hopMe JeKIUM, 00CYKIECHUS U IPAKTUYECKUX padoT.

[Ipu pabote ¢ neThbMH B y4eOHBIX TPYIIAx HCHOJIB3YIOTCS PAa3IMYHBIE METOJBI:
CJIOBECHBIE, METO MTPOOJIEMHOTO 00YUYECHHUS, MPOCKTHO-KOHCTPYKTOPCKHUI METO/I, a TaKkKe
WUTPOBOU METOJ.

Metoa cTpOro perjaMeHTHPOBAHHOIO 3alaHMsA. BINOIHEHNE NUHIMBUYaIbHBIX U
rpymnoBsix 3D Mojaenei.

I'pynnoBoii meron (Munu-rpymmsl). Co3naHne MOJETU MO MPEIJIOKEHHON cXxeme
TpyNIoi 3aHuMaromuxcs (2— 4 denoBeka); ONpeAeNicHHE pOJieii M OTBETCTBEHHOCTH,
BBIOOP pallMOHAIBHOIO CIIOCO0a CO3/IaHMs MOJIETH.

Metoa camocTosiTeqbHON padoTbl. CBOOOA MpU BEIOOPE TEMBI, METOJIOB U PEXUMA
paboThl, CO3/1aHuE YCIOBUM 11 MPOSBIECHUS TBOPUECTBA. 3alUTa COOCTBEHHOI'O IIPOEKTA.

CopeBHoBaTebHbII MeToA. [IpoBeeHre copeBHOBaHUI /17151 BBISIBICHUS HauboJee
KayeCTBEHHOW U OPUTMHAIBHO BBIIOJIHEHHON pabOThI.

CaoBecHblil MmeToa. BepOanbHoe onvicaHus 3aJaHUN U OLEHKH PE3yIbTaTOB.

Metoa Bu3yabHOr0 BO3AeicTBHUs. [leMOHCTpallys BU3yaJIu3UPOBAHBIX PUCYHKOB,
JEMOHCTpALUs OTHEeYaTaHHBIX MOJIEIH.

Juckyccusi. CMBICI JAHHOTO METOAA COCTOMT B OOMEHE B3IJIsIaMU IO KOHKPETHOM
npobieme. C TOMOIIBIO JUCKYCCUM, OOydYarouiuecss NPUOOPETalOT HOBBIE 3HAHUS,
YKPEIUIAOTCS B COOCTBEHHOM MHEHHUH, y4aTcs €ro OTCTauBaTh. Tak Kak TJIaBHOU
(GyHKIMEN [UCKYCCHUU SIBJSIETCSl CTUMYJIMPOBAHHME I103HABATEIBHOTO WHTEpEca, TO
JAHHBIM METOJOM B MEPBYIO OYEpEIb pEelIaeTCs 3a7ada pa3BUTHA IO3HABATEIHHOUN
AKTUBHOCTHU 00YYarOIINXCSl.

MeTtoanueckoe o0ecTrieueHue

st ycmemrHoro MpOBEJAEHUsS 3aHITHM OYeHb Ba)KHA TIOJITOTOBKA K HUM,
3aKJTIOYAIONIAsAcS B IUIAHUPOBAHWM pabOTHl, TMOJATOTOBKE MaTepHabHOW 0a3pl U
CaMOTMOJITOTOBKE Tearora.

B mpomecce moATOTOBKM K 3aHATHSAM TMPOAYMBIBACTCS BBOJHAS, OCHOBHAs U
3aKTIOYUTENIbHAS YacTH 3aHATHH, OTMEYAIOTCS HOBBIC TEPMHHBI M TIOHSATHS, KOTOPBIE
CIIEIyEeT Pa3bsICHUTh 00YYAIOMINMCS, BBIJCISICTCS TCOPETUUCCKUNM MaTeprajl, HaMedaeTCs
coJiepKaHue TPEACTaBIsIEMON WHOOPMAITUH, TOATOTABIMBAIOTCS HATJISAIHBIC TTPHUMEPHI
WU3TOTOBJICHHSI MOJICIIH.

B KoHIE 3aHATHS TPOXOAUT OOCYXKACHHE PEe3yIbTaTOB M OIEHKA IPOJCIaHHOMN
paboThI.

MartepuajJbHO-TeXHHYECKHE YCJIOBHS Peaju3aiu NporpaMmbl.
s mpoBeAcHUS 3aHATHH HEOOXOIWMO JOCTATOYHO IIPOCTOPHOE ITOMEIIEHHUE,
KOTOPO€ JIOJDKHO OBITh XOPOIIO OCBEIIEHO M O0OPYJIOBAaHO HEOOXOIUMOM MEOEIbIO:
CTOJIBI, CTYJIbsI, IIKa(bl — BUTPUHBI JJII XpaHEHUS MAaTEpPUAJIOB, CIICIIHAIBHOTO



WHCTPYMEHTA, MPUCIOCOOICHN, yepTexen, moaenel. Jns paboTsl HEOOXOAMMO HMMETh
JIOCTATOYHOE KOJMYECTBO HArJISAHOTO U yueOHoro marepuana u TCO.

J1J1s1 peaji3anuy MPOrpaMMbl HEOOXOAMMO:
KommneroTepHsiii Kitacc.
CuctemHoe nporpammuoe odecneuenue (Windows)
[Iporpammuoe obecneuenne Kommac
[Mporpammuoe obecrieuenne Autodesk Fusion360
[IpoekTop
3D npunTtep
[Mporpamma aist 3D nmpunTtepa tuna Slicer
[{BeTHo# punament ABS wiu PLA (1.75)

Nk wNE

MHapopmanimoHHOE 00eCIEYCHUE MPOTrPAMMBI

HNuTepHeT-pecypcebl:
1. http://www.123dapp.com/design
2. http://www.autodesk.com/products/fusion-360/learn-training-tutorials
3. http://lwww.123dapp.com/design
4. https://www.youtube.com/watch?v=w_X2uoD_UKI
5. https://www.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
10.http://3dwiki.ru/kak-rabotaet-3d-printer-bazovye-ponyatiya-i-nekotorye-vazhnye-
terminy/
11.https://www.youtube.com/watch?v=gWBV5vxKjOw
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