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YPOK 13. Knaccudpumkauma 3D-npuHTEpPOB.
NMuanBmnpayanbHbin TBOpUueckun (yuyebHblin) npoekT
«MpoTtoTnn nsgenua M3 naacrMmaccol (Apyrmx
MaTepuasioB No Bbi6bopy)>: BbiNOJIHEHUE 3CKU3a
NPOEKTHOro nsaenus.

LEJ1b ypoka:

dopMMpoBaHMe NepBoHaYabHbIX 3HaHUI 0 BUAAxX U chepax npuMeHeHnss 3D-NpUHTEPOB.

1) AkTyanusupoBaTtb 3HaHWE NpPUHLMNA e Kn3yyaTb TepMuHonorumo 3D-nevatu, 3D-
paboTtbl 3D-pyykn. CKaHMpOBaHUA;
2) MNo3HakoMUTb 0by4aroLmxCcs C e Ha3blBaTb W XapaKTepmn3oBaTb QyHKLUN
KJ'IaCCVI(.bVIKaLWIIO 3D-I'IpVIHT€pOB. MHCTPYMEHTOB A4 CO34aHnA U nedaTu 3D-
Moaenen;

3) U3y4yaTb TEXHONOMMKN TPEXMEPHOM MeYyaTu.
e HasblBaTb M XxapakTepusosaTb BuUAbl 3D-

4) lNpoaHann3npoBaTb cpepbl MPUMEHEHNS
) Mp P Pep P MPUHTEPOB.

COBpeMeHHOro obopyaoBaHus.

TUIM ypokKa: koM61HNPOBaHHbIN YPOK (45 MUHYT).
NMNJ1AH ypoka

e [lpuBeTCTBME y4yalunxcs
e [lpoBepKa roTOBHOCTU K YPOKY

Mpeanoxute
obyuatowmmcs obcyanTb
YCTPOWCTBO, MPUHLMN
paboTbl N OCHOBHOE
Ha3Ha4yeHue. Y3HalTe y
0byyaLmMxcsi, MOXeT KTO-
TO NIM4yHo paboTtan 3D-
py4KOWM, nonpocuTe
noaennTbCs
BMeYaTNIEeHUAMN.
O6cyauTe npasuna
TexHUKM 6e3onacHoCTn
npu pabore.

3D-pyuka
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3. Otan MOTUBaLMU U LenenosiaraHusa

7 MUH

CoobuweHne TeMbl

Tema ypoka: Knaccndbukauunsa 3D-npuHTepoB. NHAMBMAYANbHbBIV

Cdhopmynupynte Temy m

TexHonormen SLA

«CTepeonuTorpaduyeckmn annapat», uwin SL — stereolithography)
OCHOBaHa Ha MOC/IOMHOM OTBEPXAEHUN XUAKUX PACXOAHbIX
MaTepuasioB noj BO3AeNCTBMEM Nyden nasepa.

Mocne cospaHuns KoHTypa pabouyasi nnatdopma, Ha KOTOpOW
HaxoAUTCS MOAENb, OMYCKAeTCs B €MKOCTb C XWAKOW CMOJION Ha
paccTosiHMe, paBHOe BenununHe ogHoro cnos, 1o ectb 0,05-0,15 mm.
(kak npaBuno). Koraa NOBEPXHOCTb >KMAKOro MaTepuana
BblpaBHMBaeTCsl, HauyMHaeTcs paboTa N0 BOCMPOU3BEAEHMIO
cneaytowero cnos. 3Ta npoueaypa MOBTOPSIETCA UMKIWYHO A0
3aBepLleHnst neyaTn BCel MoAenu.

Mocne oKOHYaHWMS MOCTPOMKW usaenve HeobxoAMMO MPOMbITb,
yTob6bl YyAaNUTb NUWHWIK MaTepuan. MNpu Heo6XOAMMOCTU OHO
obpabaTbiBaeTcs B ynbTpaduoneToBor neun. DTO Aenaercs Ans
TOro, 4ytobbl MaTeEpMan oKoOHYaTeNbHO 3aTBepaern.

Nasep Ninast
XY
Hanpasnsioume

¥ sepxano

N

MoabeMHuk

Nasepwbiit nys

Bawnwna

Cmaxusarens HKuaxna
oTononumep
Orneuarox
Pabouvan
nnatdopma

*Kakune pacxoaHble Matepuasibl MPUMEHSIOTCS B
crepeonutorpagpumn?
*KakoBa posib 1a3epa B npouecce crepeonntorpagpmm?

ypoka. TBOpPYECKMUI (y4ebHblii) NpoekT «MpoTOTMN U3aenns us niacTMmaccol | Uenb ypoka.
dopmynupoBka Lenu (apyrvx maTepuanos no BbI6OpY)>»: BbIMOIHEHNE 3CKU3A
ypoka NPOEKTHOro U3aenus.
CdopmynupyinTe Lenb ypoka:
* KakoBa uenb ypoka?
* [Ins yero BaM Hy>XHbl (MOryT NPUrOAUTCS) 3TU 3HAHUA U
ymMeHuna?
4. OTan ocBOeHMUs HOBOro yue6Horo marepumana 16 MuH
3D-npuHTEp C Crepeonurtorpacgpmua (SLA — stereolithography apparatus, | Mpeanoxute

obyyawmmcs M3yunTb
ycTporicteo 3D-
npuHTEpa C TEXHONOrnewn
SLA.

MO>HO MCMonb30BaThb
MaTepuanbl 13
6ubnuortekn LIOK: ypok
489 «Knaccudukaumsa 3D-
NPUHTEPOB.
NHanBuayanbHbIN
TBOpYeckuii (yu4ebHbln)
npoekT «lMpoToTun
u3aenus u3 nnacTmacchl
(apyrux matepuanos no
BblI6OpY)»: BbINOJIHEHME
3CKM3a NPOEKTHOro
nsgenusa.»

(aBTOp - Y. MBaHOBA)

3D-npuHTEp C
TexHonormen SLS

CeneKkTMBHOE na3epHoe cnekaHue (SLS) — 310 npouecc
@AAWTMBHOIO NMPOWM3BOACTBA, OTHOCSLWMWCS K LUMPOKOMY CEMENCTBY
MEeTOA0B CMHTE3a Ha MOAJIOXKE.

B SLS nasep BbI6OPOYHO CMeEKaeT 4acTuubl MOJIMMEPHOro
nopolLuKa, CniaBnsa ux Apyr C ApyroMm u TemM cambiM CO34aBast Cloi 3a

cnoeMm. B kauecTBe MaTepuana MOCTPOEHUS  UCMOSb3YHOTCS
rpaHyMpoBaHHbIe TepMONIacTUYHble nosiuMepsl. OaHHas
TEXHO/IOrMA  MCMOMb3YeTCA Kak  Afa  CO34aHWs  MpPOTOTUMOB

bYHKLMOHaNbHbIX U3AENNIA U3 NMONUMEPOB, TaK U AN UHTerpauum B
HebonbllMEe MPOM3BOACTBEHHbIE UMWK/bI, TMOCKOJIbKY npeanaraet
NnonHyt ceBoboay NPOeKTUPOBAHUS, BbICOKYH TOYHOCTb U MPOU3BOAUT
lneTanu c XopowmrMm U cTabunbHbIMM MEXAHMYECKUMN CBOWCTBaMMU, B
oTAnumne ot SLA.

Tpouecc narotoBieHnsi METOA40M SLS paboTaeTt cnegyrowmm o6pa3om:

1. Kamepa c nopouwkoMm, Kak n Bcs obnactb nedaTtn, HarpeBaeTcs
YyTb HUWXe TemnepaTypbl NAaBAEHWS MOAMMepa, MOCne 4ero
BblpaBHMBalLEe fe3Bue pacnpenenser TOHKUMA CNOW MopoLllka
no paboueli nnatdopme.

Mpepnoxute
06yyatoWmnMcs U3yunTb
npuHUMn pabotbl 3D-
npuHTEpa C TEXHOJIOrNen
SLS.

MO>XHO Mcrnonb3oBaThb
MaTtepuanbl u3
énbnmnotekn LLOK: ypok
489 «Knaccudukaumsa 3D-
NPpUHTEPOB.
MHanBuayanbHbI
TBOpYeCcKnii (yuyebHblin)
npoekT «[poTtoTnn
n3genusa u3 ninacTMmaccol
(apyrux matepuanos no
BblI6OpY)»: BbINOJIHEHME
3CKM3a MPOEKTHOro
vmlgenus.»

(aBTOp - Y. MBaHOBA)
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2. Jlaszep CKaHUWpPYeT KOHTyp Creaylouwero cnos u BbI6OPOYHO

cnekaeT (cnnaBnsieT) YacTuubl Nopoluka nonuMepa. MNonepeyHoe
CceyeHMe KOMMOHEHTa CKaHupyeTcs (CnekaeTcsi) MOJIHOCTbIO,
NMo3TOMy AeTasib NoJly4yaeTcsl MOHOJIUTHOM.

3. Korga cnoii 3aBeplweH, paboyass nnatdopma ABUXKETCSA BHU3, U

nespyue BHOBb MOKPbIBAET MNOPOLIKOM NOBEPXHOCTL. I'Ipou.ecc
MOBTOPAETCA A0 TEX MNOP, NOKa BCA AETA/lb HE 6y,qu roToBsa.

3D-npuHTEp C TexHonoruei SLS

Nukssl TNyw n.
- WHI2PA Cyanmpyiowee

3epkano
no ocAM X-Y

Nasep

PoaHmowmi
BanMk
Wanenua
Mopava
nopowka Kamepa
NOCTPORHUS

Nnargopma
NOCTPOEHMSA

W

W
A
\,\)j\\@’;’(@/
v ]

—

=
W\

*Y1o Takoe SLS?
*Kako# Tnn nasepa ncriosb3yercsi B SLS-texHonornm?
*Kakne Matepuasibl MOXHO WCr0/1b30BaThb AJ1s1 ne4yatn C
nomouybto SLS?
* [lo kakovi TeMnepaTtypbl pazorpeBaeTcsl MOPOLLUOK B riporecce SLS?
*KakoBa OCHOBHasi cchepa npumeHeHus SLS-texHonorum?

3D-npuHTEp C
TexHonorven FDM

A66peBnaTtypa FDM pacwundgpoBbiBaeTcs Ha aHMIMMCKOM Kak
Fused Deposition Modeling 1 nepeBoguTCcs Ha pPYCCKUA Kak
«MoAennpoBaHMe MeTOAOM MOC/IOMHOrO HanaBleHns».

Ons  neyat 3a4elcTBYHOT  TepMoniacTUyHble  MOSUMEPHI,
AOCTYNHble B 60/1bWOM pa3zHoo6pasnm TEKCTYP U pacLBETOK.

dunamMeHT BbIXOAUT U3 SKCTPyAepa No TakoMy Xe MpUHUMAY, YTO
N KPEM M3 KyJMHapHoOro wnpuua. ®unaMeHT npeacTaBasieT coboi
NAacTUKOBY HWUTb, HaKpPy4YeHHYI Ha KaTylwky. OH nocTynaeT Ha
pabouyto MOBEPXHOCTb Yepe3 3SKCTpPyAep W Ccomnjio, nojadya
MaTepuana npu 3TOM KOHTPOJMPYETCs MUKponpoueccopoM. B
3KCTpyZAepe dunamMeHT HarpeBaeTcsi, CTaHOBWUTCS MJACTUYHbLIM U
«BKJIEMBaeTCs» B CO34aBaeMyld Moaenb. [IpuKpensieHHble K
3KCTPYLAEPY BEHTUASATOPbI CNOCO6CTBYIOT CKOPEWLLEMY 3aTBEPAEHUIO
dunameHTa.

Mocne 3aBepLlUieHUss neYyaTn oAHOro cnos nnatdopMa nNpuHTEpa
onyckaeTcsi. Tak 6yLeT NoBTOPATLCS 40 TeEX MOp, NMoka MoAeNb He
6yAeT NoMHOCTbIO HaneyaTaHa.

3D-npuHTep ¢ TexHonoruein FDM

TexHonorus FDM

NNAcTMKOBaR HUTL

C °f

NOAAIoWME PONUKK

IKCTpyRep

netans
KaTylWKa C MaTepuanom

NOAREPXKN

*M3 kakoro MaTtepuana co3palTca 06beKkTbl  npu
ncnonb3osaHnm FDM?
*Kaknm obpa3om aKcCTpyAep yknaablBaeT maTepuan Ha
FDM-npuHTepe?

Mpeanoxute
obyyalwmmcs M3yunTb
npuHUMn paboTbl 3D-
npuHTEpa ¢
TexHonornen FDM.

MO>XHO McrnonbL30BaThb
MaTepuanbl 13
6ubnunotekun LLOK: ypok
489 «Knaccudukaums 3D-
NPUHTEPOB.
NHansnayanbHbIN
TBOpYECKMn (YUebHbIn)
npoekT «[poTtoTnn
nsgenua us nnacTtMacchl
(apyrux matepuanos no
BbIGOpPY)>»: BbINOSIHEHWNE
3CKM3a NPOEKTHOro
nsgenusa.»

(aBTOp - Y. UBaHoOBa)
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*MOXHO Nnun ucnonb3osBate FDM ansa cepuiHOro npov3BOACTBa, U
ecnu aa, To Ans Kakoro?

Knaccudmkaums no
TMnam
NCMONb30BaHNA

JomawHue  3D-npuHTepbl  nNpeacTaBnsalT  cobon  6onee
AOCTyMNHblE NO UeHE U KOMMaKTHblE YCTpoﬁCTBa no CpaBHEHUIO C
Hp0¢eCCMOHaﬂbHHMM n MPOMbIWWNEHHBIMW aHanoramu. OHK

naeanbHoO noaxoasT Ans JINYHOrO UCMOJIb30BaHUS,
obpasoBaTtenbHbIX Lenern, xo66m nu Manoro npeanpuHMMaTeNbLCTBA.
Takve npuHTepbl 4alle BCero MWCMNonab3ylT TexHonoruwo Fused
Deposition Modeling (FDM), roe npoaykT co3gaeTcs  nyTeMm
HaNOXeHWs C/I0eB pacniaBfieHHOro naacTuka.

MpodeccnoHanbHble 3D-NpUHTEPLI NpeanaratoT 6o/ee BbiCOKOE
KauecTso neyaTu u MoryT pa6oTtathb C
pa3HoobpasHbIMM MaTepuanamu, BK/OYAs CNeunann3mpoBaHHble
NAacTMKK, CMOJbl, METAIbl U AaXe KepaMuKky.

a
MpodeccuoHanbHbie 3D-NpUHTEPBI

[poMbIlweHHbIE

3D-npuHTEpbI
KpynHoMacwTabHoOro NnpomM3BoACTBa "
NMPOMBILLIEHHbIX YC/IOBUSAX. DTU YCTPOMCTBA OT/IMYAIOTCA BbICOKOM

npegHasHa4deHbl Ans
MCNoJsib30BaHnA B

NpoOM3BOANTENbHOCTLIO, 60nbLION pabouen obnacTtbio u
BO3MOXHOCTbIO neyaTu CNOXHbIX, (PYHKLUMOHANbHbIX U
NMPOYHbIX AeTanei C NOMOLLbIO PasfinyHbIX BUAOB 3D-NPUHTEPOB.

Mpeanoxute
obyvarowmmcsa obcyanTb
BO3MOXHOCTb
MCMOJS1b30BaHUs
TexHonornn 3D-neyaTtn B
AOMaLLHUX YCNOBUAX.

MoOXHO nMcnonb3oBaTb
mMartepuanbl U3
6nbnunortekn LLIOK: ypok
489 «Knaccudukaumsa 3D-
NPUHTEPOB.
NHanBuayanbHbIN
TBOpYeckunii (yuebHbin)
npoekT «[poTtoTnn
u3genusa u3 nnactMaccsl
(apyrmux matepuanos no
BbI6OpPY)>»: BbINO/HEHWE
3CKU3a MPOEKTHOro
nsgenusa.»

(aBTOp - Y. MBaHOBA)
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*Kakylo TeXHONOr1Io Yalle BCero UCnosb3ylT AOMallHue
3D-npuHTEpDLI?

*Ana kakux uenen maeanbHoO noaxoAasT gomawHue 3D-
NpUHTEPbLI?
*Kakue MmaTepuanbl MOFyT MCMOJ/Ib30BaTb NpodeccuoHanbHble 3D-
NpUHTEPbLI?
*Kakue TexHOsorMm nedaTu NPUMEHSIOTCS B MpodecCUoHanbHbIX
3D-npuHTEepax?
*Kak AnsanHepbl U apXMUTEKTOPbl UCMOb3YIOT NpodeccnoHanbHble
3D-npuHTEpHLI?
*Kakue npeumyuwiectsa npegoctasnsieT 3D-neyaTtb MHXeHepam?
*B  KakuMxX yCNoOBMSIX MpefHasHayeHbl ANa  WUCMNOSb30BaHUS
npoMblwieHHble 3D-NpuHTEepbI?
*Kakne TexXHONOrmm neyatn UCnonb3ylTcsa B NPOMbIWIEHHbIX 3D-
npuHTepax?
*B Kakux OTpacnsix HaxoAsiT NpUMeHeHWe MpoMblWseHHble 3D-
npuUHTEpPbI?
*Kak MMEHHO npoMbiWwieHHble 3D-npuHTEpbI
23POKOCMMYECKON NPOMbILLIEHHOCTN?

NUCNonb3yrwTCa B

5. NMpoBepka NepBNYHOro yCBOoeHus 16 MuH
TexHonorum 3D- Jextonopyn 3D-nevati MpeanoxuTe
nedvyaTtun PaccMmoTpH BCe COCTaBNRIOWME M 3aN0NHK TaBnuuy. 06Y"|a 0 Ll-lM mMcCA

COMOCTaBUTb NPUHLMI
paboTbl NpUHTEpPa B
COOTBETCTBUM C
TeXHoNorven, a

TaKXXe onpeaennTb, Kakoe
nsaenve nonayunTcs B
pesynbTaTe.

Mo>HO Mcnonb3oBaTb
MaTepuanbl 13
6nbnmotekn LLOK: ypok
489 «Knaccudukaumsa 3D-
NPUHTEPOB.
NHavBmayanbHbIN
TBOpYeckuin (yuebHbin)
npoekT «[1poTtoTnn
nsgenusa us nnacTtMaccbl
(apyrux matepuanos no
BbI6OpY)>»: BbIMNONHEHNE
3CKM3a NPOEKTHOro
nsgenus.»

(aBTOp - Y. NBaHOBa)
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6. OpraHm3aumsa NpakTUYecKom paboTbl 16 MuH
NHanBMAYyanbHbIN BbINOMHW 3CKM3 NPOEKTHOrO U3aenus: Mpepnoxute
TBOPYECKMUN 1. PaspaboTai acku3 byayLiero NpoeKTHOro nsaenus. obyuatowmmcs
(y4ebHbin) npoekT 2. Mpwu pa3paboTke aCKU3a yuTH TeXHUYecKkue | BbINMOSIHUTb 3CKU3
«[poToTNN M3genus XapaKkTepucTnkmn obopyaosaHus. NPOEKTHOro nsaenus,
M3 nnacTMacchbl 3. Mpwn pa3paboTke ackM3a NpoayMal nocreaywwme 4efNcTeus | pekomeHayem obcyantb
(apyrux matepuanos ansa cosganunsa 3D-moaenu. BO3MOXHOCTb
no Bbibopy)» 4. lpoaymal CTPYKTYypy msaenuvs. BapuaTMBHOCTM

5. BbINOAHM 3CKM3 U3aenns npoekTa. NMPOEKTHbIX U3AeNun no
6. Cpenali BbIBOA O pe3ynbTaTax cBoel paboTol YPOBHSAM CNOXHOCTHU.

7. O6bsicHeHMe AOoMalUHero 3afaHus 3 MUH

dopmynuposka MpuBean npumepsl 6bITOBLIX U3AENUA, KOTOPbIE MOXHO

AOMallHero 3ajaHus M3roTOBUTL C NMoMoLbio 3D-NpuHTepa. MpoaHanusupyi nux
KOHCTPYKTUBHbIE 0CO6EHHOCTU M BO3MOXHOCTU A/ U3rOTOBEHUS.

8. 3aknruuTenbHbIX 3Tan 1 MuH

e 3aBeplleHue ypoka
e« Y6opka paboumx mect

DJIEeKTPOHHbIE pecypcChbi:

1. Bbubnunoteka LIOK: ypok 489 «Knaccudukaumsa 3D-npmHTepoB. NHAMBUAYaNbHbIN TBOPYECKNI
(yuebHbiin) npoekT «[poToTmn nsgenuns n3 nnacrMaccel (4pyrux matepuasos no Bblbopy)»:
BbIMOJ/IHEHME 3CKU3a NPOEKTHOro nsaenus.» (astop — Y. MiBaHoBa).
https://academy-content.apkpro.ru/ru/lesson/b7f0edc6-5cbe-45f2-9a38-

a292c16611cdb?backUrl=%2Fru%2Ffavorites

rNMOCCAPUN
Crepeonutorpacgmsa (SLA — stereolithography CeneKkTuBHOe nasepHoe cnekaHue (SLS) —
apparatus, «crepeonurorpacduyeckuii annapar», 3TO npouecc aaauTUMBHOrO NpPOM3BOACTBA,
wam SL — stereolithography) ocHoBaHa Ha OTHOCSLLMIACS K LUIMPOKOMY CeMeNCTBYy MEeTO0B
MOC/IOMHOM OTBEPXAEHNUN XUAKUX PacCXoaHbIX CUHTE3a Ha NOAJI0XKKE.

MaTepuanoB NojA BO3AENCTBMEM NlyUYEN Nnasepa.

3D - npuHTEep - 3T0 CneunanM3MpoBaHHoe 3D - neyaTb — NpomM3BOACTBO 0H6BLEKTOB NyTeM
YCTPOWCTBO ANS MOC/IOMHOIO CO3AaHWs MoAenu NOC/IOMHOIO HaHeceHMs MaTepuana nedyaTalroLlen
(nevataHusa), npeaBapuTesibHO  3a4aHHON B rofI0OBKOM, COM/IOM UAM C UCMOSIb30BaHWEM MHOW
KOMMblOTEPHOW nporpamMme 3D-MoAeNMpoBaHus. TEXHOMOrMMN NeyaTu.
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