Yupasienue 06pa3oBaHusA H MOJIONAEKHOH MOJTHTHKH
IaB10BCKOro MyHHNHIAALHOTO okpyra Hmwkeropoackoi obiacru

MyHuIHMIAI5HOEe aBTOHOMHOE 00meo0pa3oBaTeibHOe YIPeKIeHHE
cpexnsisi mkosa Ne 1 r. Bopema

PaccMoTpeHa u npuHsATa Ha V1Bepxaaro

3acelaHuy MeJaroru4eckoro coBera Iupexrop MA@Y CII Ne 1
MAQY CII Ne 1 r. Bopecma r. Bopcma '

ITporoxox ot 28.08.2022 1. Ne 1 t N.B.ABepun

« » / 2022r.

JOIMOJIHUTEJIBbHAS OBIIIEOBPA30OBATEJIbBHAS
OBIIIEPA3BHUBAIOIIASA ITIPOTPAMMA
TEXHUYECKOMN HAITPABJIEHHOCTH

«3D-Moae1MpoBaHHe»

Bospacr yuammuxes: 8-15 jer
Cpoxk peanusanuu — 1 rox

ABTOP-COCTaBUTEb:
Mamnemrusa mutpuit Hukonaesuy,
[e1aror JOIMOJHUTEIHFHOI0 00pa3oBaHHs

r. Bopcma, 2022 1.



lepaBJIeHne oﬁpasosamm M MOJIOJAEKHOM MOJUMTHKH
IIaBaoBCKOrO MYHUHIHUIIAJBHOI'0 OKpYyra HI/I)KGFOPO}ICKOﬁ odJacTu

MyHunmMnajabHOe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHue
cpeanss mkoaa Ne 1 r. Bopema

PaccmoTpena u npuHsTa Ha YTBepxkaaro

3aCelaHUH [1e1arOrMYeCKOro COBETa Hupexrop MAOY CIII Ne 1

MAOY CHI Ne 1 r. Bopcma r. Bopcma

[Iporokosn ot 28.08.2022 1. Ne 1 N.B.ABepun
« » 2022r.

JAOIMOJIHUTEJIBHAS OBILIEOBPA3OBATEJIbBHAS
OBIIEPA3ZBUBAIOIIAS ITPOTPAMMA
TEXHUYECKOH HATIIPABJJEHHOCTH

«3D-monenupoBaHue»

Bo3spacr yuammxcesi: 8-15 et
Cpoxk peanusanum — 1 roa

ABTOP-COCTaBUTEIIb:
[Mareirun JImutpuit Hukonaesuy,
MeJaror JAOMOJTHUTEIILHOTO 00pa3oBaHus

r. Bopcma, 2022 1.



IlosicHuTeEILHAS 3aMUCKA

[Tporpamma pa3paboTana Ha OCHOBaHHH TPeOOBAaHMI HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:
- yacThb 9 crarbu 2, crates 28 Denepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B POy.
- [Ipukaz MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepauuu ot 29 asrycra 2013 r. Ne 1008 r.
Mocksa «O0 yrBepkaenuu [lopsiaka opraHu3anuy U OCYIIECTBICHUS 00pa30BaTENbHON NEATETLHOCTH T10
JIOTIOJTHUTEIbHBIM 0011€00pa30BaTeIbHbIM IPOrpaMMaM».
- IlocranoBnenue I'7aBHOro rocyaapcTBeHHOro caHuTapHoro Bpaua P® ot 04.07.2014 Ne 41 «O6
yrBepknennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHOJIOTHYECKHE TPeOOBaHUS K YCTPOWCTBY,
CONCPKAHMUI0O ¥ OpraHU3alluk peXHMa paboThl 00pa30BaTENbHBIX OpraHU3alMid IOTIOJTHUTEIHLHOTO
oOpa3oBaHUs JIETCi»
- Konnenuus pa3BuTHsI AOMOJTHUTENIBHOTO oOpasoBanus aeteil (Pacnopsbkenue [IpaBurensctBa PO ot 4
ceHTsi0ops 2014 r. Ne 1726-p).

3D TEXHOJIOTHH SBISIOTCS NEpCAOBBIMHU  TCXHOJIOTHUAMHU, 3alOJHAOIINMHA COBPEMCHHYIO JKH3Hb
yenoBeka. B ocHoBe 3D Texnosoruii nexut 3D monenupoBanus. Ha ceropHsImHUil J1€Hb TPYIHO
MPECTaBUTh paboOTy AW3aliHepa, MPOEKTHPOBIINKA, MYJIBTHIDIHKATOpa 0e3 mcroib3oBanus 3D mopeneid,
MMOCTPOCHHBIX C TIOMOIIBIO KOMIbIOTEpa. Emie Gosnee mmpokoMy pacmpoctpaHeHuto 3D moaenupoBaHue
MOJTY9YHJIO B CBsI3H pactipocTpanenneM 3D mpunTtepos. Celidac 3D Moaeny HCIOIB3YIOTCST BO BCEX OTPACIISIX
HAayKH, TEXHUKH, MEUIIUHBI, B KOMMEPYECKOUN U YIIPABIECHYECKOU IEATEIbHOCTH.

CrpemuTensHOMY pacrpocTpaneHuio 3D MozjenupoBaHWs MeEIIaeT HEXBaTKa MOJITrOTOBICHHBIX
KaJIpOB.

ITonrortoBky 3D MOAENMCTOB OCYLIECTBIISIOT YYPEXKICHHUS BbICHIETO OOpa30BaHUS U pa3IM4HbIC
KypChbl MOBBILIEHHUS KBaTU(HUKALMKU, HO, HECMOTPSl Ha 3TO, OCyIIAeTcs NePUUUT PabOTHUKOB, UMEIOLIUX
KOMIIETEHIH B JAHHOW 001acTH.

AKTYaJIbHOCTb M NeJarorunyeckas 1mejiecoo0pa3sHocThb.

Kak u Bce wunbopmammonnele TexHosorud, 3D MoaenupoBaHWe OCHOBAHO Ha TNPUMEHEHHUH
KOMITBIOTEPHBIX M MPOrPaMMHBIX CPEICTB, KOTOpbIE IMOABEPKEHBI OBICTPHIM HM3MEHEHUsSIM. Bo3Hukaer
HE0OX0IMMOCTh YCBOCHHUS JJAHHBIX TEXHOJIOTHIl B 00Jiee paHHEM BO3pacTe.

[Iporpammubie cpeactBa 3D monenupoBaHus mNpeaHa3HAueHbl JIs TMOJIb30BaTeNel, HMMEIOLIUX
pa3IUyYHbI YpOBEHb MOATOTOBKH. ['paduueckue cUCTEeMbl HAYaIbHOTO YPOBHS IIO3BOJISIOT CTPOUTH
CIIOHBIE MOJIEIH, KOTOPbIE MOTYT OBITh pPEaTbHO HCIOJIB30BAHBI B Pa3jMYHBIX 00IACTIX. DTOMY
CHOCOOCTBYET BO3MOKHOCTh pEIM3allud «B MaTepualie» TEeOpeTHYEeCKH pa3paboTaHHBIX MOJENeH C
nomoisio 3D npunTepa.

Leap 00yuyenus o AaHHOM mporpamme — NpruodpeTeHne HaBbIKOB 3D MoenupoBaHUs ¢ TOMOIIBIO
COBPEMEHHBIX MTPOTPAMMHBIX CPEICTB U OCHOB 3D mpuHTEpOB.
3amaun:

Obyuarowue:

—(O3HaKOMUTCS C OCHOBHBIMU MOJI0keHus MU 3D MonenupoBaHusi.

—IIpuobpecTn ymeHHs aHaU3a MPOCTPAHCTBEHHOU (POPMBI OOBEKTOB.

—OBnageTh yMEHUEM NPEACTABIATH POPMY IPOCKTUPYEMBIX OOBEKTOB.

—IIpnobpecT HaBBIKM MOACTUPOBAHUS C TIOMOIIBIO COBPEMEHHBIX TPOTPaMMHBIX CPE/ICTB.

—QOcBouth HaBBIKH 3D meyatn.

Paszeusarowue:

—Pa3BuTh MpOCTpaHCTBEHHOE BOOOpaKEHHE, YMEHHUS aHalh3a W CHUHTe3a MPOCTPAHCTBEHHBIX
0OBEKTOB.

—Pa3BuBaTh TEXHUYECKOE U TPOEKTHOE MBIIILICHHE.



—Pa3BuTh mO3HABaTENbHBIE M TBOPUYECKHE CHOCOOHOCTH OOyYaromuXcs, NPUBUBATH AKTUBHO
II03HABATEJIbHBIN ITOAXO0/ K )KU3HU

—Pa3BuTh yCTONYUBBIN HHTEPEC K IOMCKOBOM TBOPUYECKON IEATEIBHOCTH.

—Pa3BuBaTh MOTUBALMIO JOBEICHHUS PELICHUS 3a/1a4 10 PeAIU3aluy B MaTepUae.

—Pa3Buth ymenue paboTarh HaJl IPOEKTOM B KOMaH/IE, 3(Q(HEKTUBHO paclpeesiiTh 00s3aHHOCTH.

—Pa3BuTh yMeHHE H3JIaraTh MbBICIM B YETKOW JIOTMYECKOW MOCIENOBATEIBHOCTH, OTCTAaUBaTh CBOIO
TOYKY 3pEHHs, aHAJIM3UPOBATh CHUTYALlMI0O M CaMOCTOSITEIBHO HAXOJIUTh OTBETHl HAa BOIPOCHI IIyTEM
JIOTUYECKHUX PACCYXKICHUM.

Bocnumamenvnuie:

—Bocnurare 4yBCTBO JINYHON U KOJIJIEKTUBHON OTBETCTBEHHOCTH 32 BBIIIOJHSAEMYIO padoTy.

—Bocnurate HpaBCTBEHHbIE KAayeCTBA 110 OTHOLIEHUIO K OKpYXarolMM (J100pOKenaTeabHOCTh,
YyBCTBO TOBAPUIIIECTBA U T.JI.).

—IIpuoOuuTh pedbeHka K 310pOBOMY 00pa3y KU3HHU.

OcobennocTu Ha0opa o0y4arouxcs.

Habop B 00beinHeHust — CBOOOIHBIN, IO XKeJIaHUI0 peOeHKa U UX POIUTENEH.

Oco0eHHOCTH BO3PACTHOI IPyNNbI:

— TIIporpamma paccuuTaHna Ha JeTei M MOJIPOCTKOB MIIAJIIIIETO, CPEIHETO MKOJIBHOTO BO3pacTa OT
8 mo 15 ner. B rpynme 12 yenoBek, coraacHO YpOBHIO CIIOCOOHOCTEH M TOATOTOBIICHHOCTH
NETEN.
®opMbl IPOBEICHNS 3AHATHI.

B xoze peanu3zanuu nporpaMMbl HCHIOJIB3YIOTCS ClieAytommne GopMbl 00yUICHUS:

I1o oxeamy demeii: TPyNIOBBIE, KOJUICKTUBHBIE, WHINBUyaJIbHBIC.

Ilo xapaxmepy yueOHoU OesmenbHOCmL:

— Oecezpl (BOMPOCHO-OTBETHBIA METOJ] aKTHBHOTO B3aMMOJICHCTBHSI TIearora U oOydaromierocs Ha
3aHSATHUSX, UCIIOJIB3YETCSl B TEOPETUUCCKOM YacTh 3aHATHS);

- KOHCYJbTAIMU (ITPOBOMSATCS MO 3apocy 00yJarOIIUXCs C IETbI0 YCTPaHEHHs MPOOEIOB B 3HAHUIX
U YMEHHSIX; YTOYHCHHIO YCBOEHHOTO; OTBETHI Ha BOIPOCHI, BO3HUKIIKE B Tpolecce pabOThl M OKa3aHUs
MIOMOIIIX B OBJIAJICHUH Pa3HBIMHU BHJIAMH Y4EOHOU U MPAKTUYECKOH ESATEIbHOCTH);

- IPAKTHYECKUE 3aHATHUS.

Pexxum 3ansaTuin

3aHATHA IIpoXoaAdAT 2 pas3a B HEACIIIO 110 1 AKaACMHUYCCKHUX Yaca C 10 MHUHYTHBIM IIEPEPBIBOM.

Cpoku peaan3anuy NporpamMmsl:

IIporpamma paccuntana Ha 68 yaca

Ne Paznen Hassanue temsl Konnuectso ®opmsbl
4acoB aTTeCTalluu/KOHTPOI
BCEI | TE€O | IpakK b
0 pu | THKA
s




1. BBoanoe 3ansitue | 3HaKOMCTBO C KOJJIEKTUBOM Ormpoc
Bsenenue B nporpammy
TexHnuka 6€30TIaCHOCTH. [TpakTraeckue
YcTaHoBKa IPOTPaMMHOTO paboThI
obecrieyeHusl.

2. Wurepdeiic, Bxoxpaenne B 3D moenupoBanue. CamocrosrenbHas
ocooernoctu [10. | Hactpoiika mpunTepa. paborta

3. O630p 3HAKOMCTBO C ITPOTPaMMOit Ompoc
BO3MOYHOCTEH NeYaTH, MPaBHIIA YIPABICHUS
CO3/IaHuUsA MOJICTISIMU (BBIOOD W3 KaTaJloTa).

TPEXMEPHBIX
MO/JIEIICH.

4, [IpeobpazoBanue | Hactpoiika meuatu, 0630p 00CyXIeHIE
uuppoBoit napamerpos. [ledats. pe3yabTaToB
MOJIENH. IIPOJIETTAHHO M

paboTHI.

5. Nzyuenune Br16op mactuka amst mpuHTEpA. obmee 00OCyXaeHHE
HACTPOEK C Co3naHnue TpexMepHOWU MOIENH. B JINATIOTOBOM
paciIupeHHBIMHI dbopme pazbopa
rapaMeTpamu. MaTtepuana.

6. [IpaBuia Oran Hape3ku. Hactpolika Omnpoc
noseaeHus u Th. | npuHTepa. 3ameHa cora.

7. Hacrpoiika [Tedars TpexMepHOI MOJEIH. CamocrosTenbHas
reyaTH, paborta
yCTaHOBKa
apameTpoB.

8. VYcranoBka 6osee | PaszpaboTka n moaAroToBKa CaMmocrosTenpHas
CIIOKHBIX POEKTHOM MOJIEIH. pabota
MapaMeTpoB

9. Pa3paboTka u Pa3paboTka u moaroToBka 00CYyXICHUE B
MOATOTOBKA POEKTHOM MOJIEIH. IUanoroBoit  opme
IIPOEKTHOM pa3bopa maTepuaia.
MOJIEJH.

10. | Bpamenue, TpéxmepHas BU3yanusaiusi. CamocrosTenbHas
MacitabupoBanu | MTHCTpyMeHTHI Ajisi 0OCTy>KHUBaHHUSI. pabota
eu Ileuats
BbIpaBHHBAHUE.

11. | llonBenenue ®orootyet. [lepciekTrBHOE MIPOBEJICHHE
UTOTOB. IUTAHUPOBAHHE. BHYTPEHHUX
3aKIIOUnUTENHHOE COpEBHOBaHUI
3aHATHE. MEXIY

oOyuaronumuct,
yueOHBIMH
TpyNIaMy, Yy4acTue
B [IKOJIbHBIX,
MYHHUIIMMIATBHBIX U
pErHOHAIBHBIX

COPEBHOBaHUSX TIO
pOOOTOTEXHUKE.




BCEI'O: 68 20 |48

Ili1anupyemMble pe3y/ibTaThI
[To uToram peanuzanuu nNporpamMmsbl AeTH OyIyT:

3uamo:

—Tepmunst 3D MmonenupoBaHus.

—CucremMy IpOeKIUi, N30METPHUECKHIE U TIEPCIIEKTUBHBIX N300payKECHHH.
—QOcHoBHbIE NpueMsbl noctpoenus 3D moenei.

—Cnoco0bl ¥ IprUeMBbl peIaKTUPOBAHUS MOJIEIIEH.

—IIpunnun pa6otsl 3D npuHTEPOB U CIOCOOBI IOJATOTOBKY AETajel [l meyaTH.

Ymemo:

—Co3naBath 1 pegakrupoBaTh 3D Momenm.

—IlonbupaTh MaTepuanbl U TEKCTYPUPOBATH MOBEPXHOCTU MOJIEIEH.
—BBINOJHATS BU3yaU3alUI0 CIIEH.

—CornacoBbIBaTh rapameTphbl MOJIEITH c rapamMeTpamu TPYTHX Moienen
pa3pabOTaHHBIX JAPYTUMH YIaCTHHKAMHU MPOEKTA.
—OcCyIecTBIATh MOATOTOBKY MOJICIICH IS TIEYaTH.
Y4eOHblii IU1aH
Conep:xaHue nporpamMmmbl

Pazpen Yacel
Brognsie 3ansTus. [Ipasuna nosenenus u Th. YcraHoBka mporpaMMHOT0 0OecrieYeHMS. 2
Nutepdetic, ocobennoctu [10. Bxoxxaenue B 3D moaenmupoBanue. Hactpoiika npuHTEpA. 8
0O0630p BO3MOXKHOCTEH CO3AaHMS TPEXMEPHBIX MOJIeNIell. 3HAKOMCTBO € IMPOTrpaMMOi TIevaTH, 7
MIpaBUJIa YIIpaBJIeHUs MOJENIIMHU (BbIOOD U3 KaTajora).
IIpeobOpazoBanue mudpopoit moaenu. Hactpoiika neyatu, 0630p mapamerpos. Iledars. 7
N3ydyeHne HacTpoeK C pacHIMPEHHBIMH MapameTpaMu. BbpIOOp muiacTuka Juis NpUHTEpA. 7
Co3aHue TpexMepHOU MOJEIIH.
[IpaBuna nosenenus u Th. Oran Hape3ku. Hactpolika npuHTepa. 3amMeHa corua. 7
Hacrpoiika neuatu, yctaHoBKa napametpoB. [leyarb TpexmepHoil MO, 7
YcTtanoBka 6oJiee CI0XKHBIX apameTpoB. PazpaboTka U MOArOTOBKA MPOEKTHOM MOJIEIH. 7
W3roroBneHne KOHTPOJIBHOM ETau. 7
Bpamenue, MacmtrabupoBanue 1 BeIpaBHUBaHUE. TpEXMepHas BU3yanu3alius. 7
Wuctpymentsl ans obcinyxuBanus. [leuatsb
[Tonsenenue uroros. 3aknounTenbHoe 3ansaTue. otooruert. [lepcnekTuBHOE 2
MJIAHUPOBAHUE.

Hroro 68

(I)OpMI)I KOHTPOJIA M MOABCACHUA UTOI0OB

B nauane 3ansTus MMPpOBOAUTCS OIIPOC o6yqa101u1/1x051 IO BOIIpOCaM NpCAbIAYHICTO 3aHATH.



B xoHIe 3Tana MoAeIMpOBaHUS IPOBOAUTCS OOCYXKAEHUE PE3YJIbTATOB MPOCKTUPOBAHUS C OIICHKOM
poJeNaHHoi paboThl. Bompockl, KOTOpbIe BO3HUKAIOT y 00YUYaIOMIMXCsI, BRBIHOCATCS Ha o01ee o0CyXIeHHE
TaKke B JMAJIOroBoil (hopme pazbopa MaTepuaa.

B kauecTBe MpOBEpKH HMCHOJB3YIOTCS Pa3NUYHbIE (OPMBI MOABEICHHUS WUTOTOB: MPOBEACHHE BHYTPEHHHUX
COpPEBHOBAaHUI MeXIy OOydYalOMIMMHUCSA, YUCOHBIMH TPYyNIaMH; y4acTUe B IIKOJIbHBIX, MyHUIUIAIbHBIX H
PETHOHATBHBIX COPEBHOBAHMSIX 110 POOOTOTEXHHKE.

OcHOBHBIE CITIOCOOBI TOCTPOCHUS MOJIETICH.
Oprann3anuoHHO-NeAaroruyeckue yCJa0BUs peajn3anum nNporpamMmel.

1. Y4eOHO-MeTOoAUYeCKOE 00ecnieyeHre NPOrpPaMMbl
3aHATHs POBOJATCS B OpMeE JIEKIHM, 00CYKIEHHUS U MPAKTUYECKUX PaloT.
[Ipu pabote ¢ AeTbMH B y4eOHBIX TIpyMIax HCIOJIb3YIOTCS pa3iMyYHble METOJbI: CIOBECHBIE, METO]I
po0IeMHOr0 00y4YeHHMsI, MPOEKTHO-KOHCTPYKTOPCKUI METO/I, @ TAK)KE UTPOBOW METO/I.

Metoa cTporo perjiaMeHTHPOBAHHOIO 3a/iaHus. BhinoaHeHne MHAMBUAYAIBHBIX U rpynnoBbix 3D
MOJIEJIEH.

I'pynnoBoii merox (Munu-rpynnsl). Co3jaHue MOJENU IO MPEAJOKEHHOW CXeMe TIpyNIoiu
3aHUMaromuxcs (2— 4 yenoBeka); onpeAeseHNe pojie 1 OTBETCTBEHHOCTH, BHIOOP PallMOHAILHOTO Criocoba
CO3JaHUS MOJIETIH.

Mertoa camocrosiTeJbHOI padorbl. CBoOOga mpu BBHIOOpE TEMBI, METOJOB U peXHUMa pabOTHI,
CO3[aHH€ YCIIOBUH JUIsl MPOSIBJICHUS TBOPUYECTBA. 3allluTa COOCTBEHHOTO MPOEKTA.

CopeBHoBaTe IbHbBII MeTO1. [IpoBeeHNE COpEBHOBAHMI IS BHISIBJIICHHS HAHOO0JIee KAYeCTBEHHOM 1
OPUTMHAJIBHO BBIMIOJIHEHHON PabOTHI.

CaoBecHblii MeToA. BepbanbHOE onrcaHus 3aIaHU 1 OTICHKU PE3YJIbTaTOB.

Metoa BU3yaJIbHOI0 BO3AelCTBHUSA. [[eMOHCTpanys BU3yaIM3UPOBAHbIX PUCYHKOB, JEMOHCTPALIUs
OTIIEYaTaHHBIX MOJCIIH.

Juckyccusi. CMBICT JaHHOTO METOJa COCTOMT B OOMEHE B3IUISIIaMH 10 KOHKpeTHOH mpobieme. C
MIOMOIIBIO IUCKYCCUH, 00yUaroIuecs: MpruoOpeTaoT HOBbIE 3HAHUS, YKPEIUIAIOTCS B COOCTBEHHOM MHEHMUH,
yyarcs €ro oOTcrauBaTh. Tak Kak IVIAaBHOW (yHKIMEH JUCKYCCUM SIBJIETCS CTUMYJIMpPOBaHHE
IIO3HABATEIBHOIO HHTEpEca, TO JaHHBIM METOJOM B IIEPBYI0 OYEpElIb pEIIAeTCs 3ajada pPa3BUTHS
[103HABATEIbHON AKTUBHOCTU O00Y4arOLIUXCS.

MeTtoanueckoe odecreyenue

HJ’IH YCIICIIHOTO IPOBCACHUS 3aHATHH OYEHb BaKHA IOoAroToOBKa K HHM, 3aK/JIH4Yaromiasacsa B
IUIAaHUPOBAHUHA pa60TBI, HOArOTOBKE MaTepHaHLHOﬁ 0a3el U CaMOIIOArOTOBKE II€aarora.

B mponecce NOoAroTOBKU K 3aHATHAM IPOAYMBIBACTCA BBOJHAA, OCHOBHAA U 3aKJIHOYUTCIIbHAA YaCTU
3aHATUH, OTMEUAIOTCS HOBBIC TCPMHUHBI W TIOHATUS, KOTOPBIC CJICAYCT Pa3bsiICHUTDH O6y‘~IaIOH_II/IMC$I,
BBIACIIACTCA TCOpeTI/I‘IeCKI/Iﬁ MaTCprajl, HaMCdacTCa COACPIKAHUC HpeHCTaBHﬂeMOﬁ I/IH(I)OpMaL[I/II/I,
IOArOoTaBJIMBAKOTCS HAlVIAAHBIC IIPUMEPLI U3TOTOBJICHUA MOACIIH.

B xoHI11e 3aHATHA IIpoOXOoaAuT O6Cy)KI[CHI/Ie PE3YJIbTATOB U OLICHKA HpO,Z[GJ'IElHHOfI pa6OTLI.

MarepuajbHO-TeXHHYECKHE YCIOBHS PeaTn3aluu MPorpamMmai.
Jlns mpoBeseHUsl 3aHATUH HEOOXOJMMO JOCTaTOYHO MHPOCTOPHOE MOMEIIEHHE, KOTOpOe JOJIKHO
OBITh XOPOIIIO OCBEIIEHO U 000PYI0BAHO HEOOXOIUMON MeOeNblo: CTOMbI, CTYNbs, MIKapbl — BUTPUHBI JJIS

XpaHEeHUs MaTepUalioB, CIIELUAIBHOTO UHCTPYMEHTA, MPUCTIOCOONIEHHH, yepTexe, Moaenei. [l paboTel
HE00X0IMMO UMETh JOCTATOYHOE KOJIMYECTBO HArsAHOTO U ydyeOHoro Matepuana u TCO.

J1s1 peasin3anuu nporpaMMsbl He00X0AUMO:



KomnbroTepnslit kinace 12 wr.

Cucremnoe nporpammuoe ooecrieuenue (Windows)
[MporpammHoe obecniedenne Kommac
[MporpammHuoe obecnieuenne Autodesk Fusion360
IIpoekrop

3D npunrep

[Mporpamma st 3D npunTepa tuma Slicer
LsetHoii ¢pmnament ABS umu PLA (1.75)

N~ wWNE

NudopmannonHoe obecrneyeHue mporpaMmbl

HNuTepHeT-pecypcebl:
http://www.123dapp.com/design
http://www.autodesk.com/products/fusion-360/learn-training-tutorials
http://www.123dapp.com/design
https://www.youtube.com/watch?v=w_X2uoD_UKI
https://www.youtube.com/watch?v=KK_g_jiJIOA
https://www.youtube.com/watch?v=hHXHiboMyaU
http://autodeskeducation.ru/winterschool2016/masterclasses/
http://make-3d.ru/articles/chto-takoe-3d-pechat/
https://www.youtube.com/watch?v=EQ-W4qxF5Sk
10 http://3dwiki.ru/kak-rabotaet-3d-printer-bazovye-ponyatiya-i-nekotorye-vazhnye-terminy/
11. https://www.youtube.com/watch?v=gWBV5vxKj0w

CoNoRrLWNE
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