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IHPAKTHYECKOE 3AJIAHUE

o 3D-monenupoBaHuio

B kadecTtBe 3amaHus IS MPaKTUYECKOM YacTH mpejjaraercsa cosnatb 3D-
moenb «Karyiika oOmeraeHHas.
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Pucynoxk 1 — Opurunanbnast mojens uzaenus «Karyiika ooneryeHHas»



DopMyIMpPOBKA 3aIaHUS

Ha ocHoBe npencTaBieHHOTO BapuaHTa u3eius co3aaiite 3D-moaens uzaenus
B cHcTeMe aBToMaTu3upoBaHHOro mnpoektupoBanus (CAIIP), moaroroBbTe mpoexkT
JUISl IeyaTy mporotuna Ha 3D-npuHTEpE, BBINOJIHNUTE CKU3 U3IEUS.

Hcnoan3yemoe 000py1oBaHHe, MHHCTPYMEHTBbI, PACXOJAHbIe MAaTEePHAJIbI:

1. I'paduueckas cTaHuus
Monwutop
KnaBuarypa
KommnerotepHas MbIb
Kapannam

JIuneiika

[ITapukoBas pyuka

8. 3 mucra opmara A4

N Ok ow

TexHuueckoe 3aJaHHue

1. T'abaputHbIe pazmepbl Mojenu: He Oonee He Oosee 200x200x65Mm
2. TpebGoBanmsi k pa3zpaboTke:
® Moenp BBINONHIETCS OJTHUM TEJIOM
e Tpebyercs cCOOMOICHUE CUMMETPUH
e Cozmare 2 rpynnel ckpyriaeHud: 0.3 MM u 4 MM paguycom
COOTBETCTBEHHO
e bopra KaTymIKH TOJIIMHOW HE MeHee SMM, B OOpTax MpeaycMOTPETh
oTBepcTHs coriaacHo Pucynky 1. OtBepcTust B 60pTHKaX BBIMOJIHUTH Ha
cepe/lMHe NUPUHBI OOPTUKA
e Karymka npeaHa3HaueHa Juisl KperieHus: Ha nuiauHap S0 MM ¢ 3a3o0pom
2 MM.
e IIpocTpaHCcTBO MeXay 0OBEMOM HAMOTKH M BHYTPEHHUM OTBEPCTHEM
JUIs OOJIeTYEeHUsT W SKOHOMHMM MaTepHajia 3aloJHUTh PaJuajbHBIMU
pebpaMu KecTKOCTU. BplmonHuTe pedpa >KeCTKOCTH TaKUM 00pa3oM,
4TOOBI TOJIIIMHA pedpa COOTBETCTBOBAIA TONIIUHE CTEHKH BHYTPEHHETO
(OMOPHOr0) HMIAMHAPA KATYIIKA
e IlpenycMOTpeTh CKpyIJIEHHUS paguycoM 2MM Ha KpOMKax OOpTHKOB U
OTBEPCTHUM B HUX
3. Ilo oxonuanmm pabOT HEOOXOAMMO CAaTh: 3CKU3 Ha Oymare, 3D-momenn(B
HECKOJIbKUX (opmaTax!), CHUMOK 3KpaHa M (aill mpoekTa U3 MpOorpaMMbl-
cnaiicepa. Bce HeoOXxoaumble 1A npegocraBiaeHust (popMmarbl (pailioB
yka3anbl B Ta0uuue 1.

4. Ucnonw3yhite upera (2 u Oojee) mjisi MOJENU, OTJIMYHBIE OT 0a30BOTO.
Brimenure omnepanuu CKpyTJIeHHS KOHTPAcTHBIM IIBeTOM. Hampumep: cuHuii
JUIS BCEH MOJIEIIA, KPACHBIW JIJII CKPYTJICHUMN.



5.

B kadecTBe [OMOJIHUTENHHOW MOAM(PUKAIMK BO3MOXKHO JOOABJICHHE
JIOTIOJIHUTENbHBIX (PacoK, CKpyriaeHui win Haanucend. OHU He JOJKHBI BIUATh
Ha U3MEPEHHUS Pa3MePOB, IEPEUUCICHHBIX B TPEOOBAHUSIX.

Pexomenganun

1.

[Tocne pabGoTel HaAg MOAENBIO HE 3a0yIbTe€ BEPHYTHCS K JCKHU3Y, U BCE
MIEPETIPOBEPUTH.

[TomuuTe, uto 3adactyro npu padore B CAIIP nmpu BOZHHMKHOBEHUHU OIIMOOK,
IPUYMHA KOTOpPBIX BaM HE sCHa, CO3JaHUE psAa ONepaluid BHOBb C
UCIPaBJICHUEM HEJOUETOB IMOJIy4aeTcsi ObICTpee, UeM HCIpaBiIeHHE OMHUOOK B
CYILLECTBYIOIIUX 3JIEMEHTAX MOJEIIN.

OOpaTuTe BHUMaHHE Ha BAXXHOCTh COXpaHEHH pe3yJibTaTa Bariei padbotsl — 3D
MoJIeNH B «HeTpanbHOM» popmare STEP.

Iopsinok BeINOIHEeHNsI padOThI

1.

Ha mmcre depré&xHOl wunum mmcyedt Oymarum paspaboraiiTe 3cku3 (Wid
TEXHUYECKUH PHUCYHOK) MPOTOTHUIA IS TMOCIEAYIOIMIET0 MOJACIUPOBAHUS C
yKazaHueM rabapuTHBIX Pa3MEpOB, MOMAINHUIINTE JINCT CBOUM IEPCOHATBHBIM
HOMEPOM yYaCTHHUKA OJTUMITUATBI.

Co3pmaiiTe MMYHYIO TANKy B YKa3aHHOM OpraHU3aTopaMu MecTe (Ha pabodeM
CTOJIE KOMITBIOTEPA UJIM CETEBOM JIUCKE).

Brimoaaute QJICKTPOHHYIO 3D-M0)1€JIB n3aCIns C UCITOJIb30BAHUCM IIPOTPAMMBI
CAIIP, nanpumep: Kommac-3D, Autodesk Inventor, Autodesk Fusion 360,
Tinkercad, SketchUp, SolidWorks u T. m.

CoxpaHuTe B IMYHYIO Manky (aiii mpoekTa B ¢popMare cpeasl pa3paboTKu U B
dbopmare .step

DKkcnopTupyiTe 3eKTpoHHy0 3D-monens usnenus B ¢opmar .Stl takke B
JUYHYIO TAaMNKYy.

[ToaroToBHTE MOJIETH IS TeUaTH MPOTOTHNA Ha 3D-mpuHTEpe B porpamMme-
cnaiicepe (Cura, Polygon X wiu uHO#), yCTAaHOBUB HEOOXOIUMbBIC HACTPOMKH
neyaT B COOTBETCTBHM C TMapamMeTpaMH TeYaTH 10 YMOJYAHUIO0 WU
JIOTIOJTHUTENIBPHO YKa3aHHBIMU OpTraHu3aTOpaMu; HEOOXOIUMOCTh MOAJICPKEK H
KOHTYPOB MIPWJIMITAHUS ONIPEACIIUTE CAMOCTOSITENIBHO.

BpInosiHUTE CKPUHIIOT MPOEKTa B cClaiicepe, JAEMOHCTPUPYIOUIUN BEpPHbBIC
HAaCTPOWKH I€4YaTH, COXPAHUTE €0 TAKKE B JINYHYIO MATIKY.

Coxpanure (haiin mpoekTa Jijis Ieyatu B popMare mporpamMmmbi-ciancepa.

Ba:kno! DnexktpoHHble (ailibl JOJDKHBI HaXOAUTHCS B OCHOBHOW Mamke st

caavuu. @aﬁﬂbl, HC HaXOIAIMUCCA B IIAIIKE, ITPOBCPATHCA HEC 6y,IIYT.



Hwxe npexacraBneHa Tabiuma co CIUCKOM HEOOXOAMMBIX MAarnok U ¢ailios, a
TaK)Ke WX HA3BAHWSMHM, NPUBEIICH MPUMEpP HA3BAHUU JUIS YYaCTHHKA OJIMMITHAIBI C
pa6ounM mectoM Homep 3, paboThl BhIMOIHEHBI B mporpamme Kommac-3D c
nocienyromum cnaicuarom B Ultimaker Cura. Bauumanue: HekoTopbie (opmatsl
¢daiyloB MOTYT OTIMYAThCS B 3aBUCUMOCTH OT HCIOJB3YEMOTO IPOTPAMMHOTO
obecrieyeHusl.

Tabnuna 1 - [Ipumep. Hazanust manok u aityioB juist yqacTHUKA ¢ pabOIrMM MECTOM

Ne3
Ha3Banmue HazBanmue HazBanue gaiia
MANKH I BJIOKCHHOM
caIaum ManKu
Yyactauk Ne3d | 3D-monenw, 1. Karymka ob6nerdennas.m3d
Ne3 2. Katymika obneryeHHas.stp
3. Karymika o6erdennast.stl
[TonroroBka k 1. Karymika obyiieryeHHasi_CKPUHIIOT.jpg
neuatu, Ne3 2. Karymika o6erdennas.gcode
3. Karymika obneruennas_npoext.3mf
Ha3Banmue Ha3Banmue Ha3zBanmue daiia
NankKu 14 BJIOSKEHHOM
caaum NanKku
VYuactauk Ne3 | 3D-mozenn, 4. Karymika o6ierdennas.m3d
Ne3 5. Karymka o6aerdennas.stp




Homep u ®UO
YYaCTHHKA

Kputepun onennBaHusi npaktTudeckoi padorsl no 3D-mMoaesimpoBanuio

(3 cTpanumbI)

MaxkcumajanbHoe
No Baaabl
Kpurepuu oueHku KOJINYECTBO
n/n YYACTHUKA
0aJ1;10B

3D-mopeanpoBanue B CAIIP

Bnanenue 3D-penakropom CAIIP (cTeneHb caMOCTOATENBHOCTH):

YYaCTHUK CaMOCTOSITEIIEHO BBITTOJTHIUI
BCE OIepalfy MPU CO3/IaHUU MOJICIH B
penakTope (2 6amna)

YYaCTHHUKY MOTpeboBaIuCh 2—3
MOJICKa3KM 10 paboTe B peIaKTope
(BOTIPOCHI 11O OpTaHU3AIIUN TTAITKH U
1 | uMeHOBaHMIO (PANIOB HE CHHIKAIOT
Oamn!), HO TOCIIE OH CaMOCTOSTEIIHHO
CMOT BBITIOJIHUTH paboTy (1 Gaa)

2 6aa (-oB/a)

YYaCTHHUK YacTO 3a/1aBajl BOIIPOCHI 110
TEXHOJIOTUU MOJISTUPOBAHUS B
penakTope, 1o IKCIopTy (Ganios,
JIEMOHCTPUPYS HE3HAHUE UJTH
HeroHuMaHue mporeccoB (0 6aioB)

TexHuyeckre 0COOCHHOCTH CO3/IaHHBIX ydacTHUKOM 3D-moneneit
Or1eHKa CKJIaJIbIBACTCS IO HAJIMYMIO JIEMEHTOB, B Mpejiesiax MaKCUMyMa
20 6aa (-oB/a)

2 | rabapuTHbIE pa3Mephbl BbIIEPKaHbI 2 0aJn (-oB/a)

MOJEIb IeJIbHAasA, 0€3 JTUIITHEH

2 6aa (-oB/a)
TEOMETPUU

CUMMETpUsI COOJTI0/ICHA 2 0ana (-oB/a)




CO3/1aHO 2 rpynIibl ckpyriaenuii: 0.3
MM U 4 MM pajiuycoM
cooTBeTcTBeHHO(1 Oasi, eciau paauyc
BCEX CKPYIJICHUM OJTMHAKOBBIIN)

2 6an (-oB/a)

OopTa KaTyIIKH TOJIIIMHON HE MEHee 5
MM, B OOpTax MpeyCMOTPEHBI 2 6an (-oB/a)
OTBepCTHS coryacHO Pucynky 1.

OTBEpCTHS B OOPTHKAX BBHIMTOJTHEHBI HA
CepearHEe IMUPUHBI OOPTHKA 3 6asn (-oB/a)
(mOTpenIHoCTh £2 MM)

OTBEpPCTUA B OOPTUKE pa3MEIICHbBI
PaBHOMEPHO U Ha paBHBIX 1 6an (-oB/a)
PACCTOSIHUSIX OT IIEHTpa

OTBCPCTHUC IJIA KPCINUICHHA KaTyIIKH

HUMEET JUaMeTp 52 MM 1 6a.11 (-oB/a)

pedpa KECTKOCTH BBIOTHEHbI 1 6as1 (-oB/a)
OCHOBHOM IIBET MOJIEJU OTJIMYEH OT

LIBETA CTAHAAPTHOT'O MaTepuala B 2 0asa (-oB/a)
CAIIP

AJIEMEHTHI CKPYTJICHUS BBIJICIICHBI
IIBETOM, OTJIMYHBIM OT OCHOBHOTO (2 - 2 0aaa (-oB/a)
Bce, 1 - He Bce)

CnoxHOCTh pazpaboTaHHOM KOHCTpYKIMK 3D-Monenu, Mogudukanus
(bopma, TexHHUECKUE pelIeHUs], TPYA0EMKOCTh UHCTpyMeHTOB CATIP)

paboTa BBINOJHEHA C AOMOJIHUTEIbHON
KOHCTPYKTHUBHON MOAU(DUKAIIUCH
OTHOCHUTEIBHO 00pa3iia B 3aJJaHUH,
ycioxxHeHueM (hopmel (2 6asia)

paboTa BBIMOJIHEHA B TOUHOCTH
COTJIaCHO 00pasIly WK ¢ U3MEHEHUEM
pa3MepoB, 0€3 KOHCTPYKTHUBHBIX
n3meHenuit (1 6amr)

2 6aa (-oB/a)

paboTa BBITTOJIHEHA HE MOJTHOCTBIO,
OTCYTCTBYIOT KOHCTPYKTHBHBIC
anemeHThI (0 6aioB)




IHoaroroska npoekra k 3D-neyaru

daiin KOMaHIHOTO KoJa 11t 3D-neyatr MOJIeNIM B MporpamMMe-ciancepe
(manmpumep, Ultimaker Cura, Polygon X unu nnoit)

Gcode mony4eH, y4TeHbI
PEKOMEH/IalliK HACTPOMKH TICUaTH,
CeaHbl CKPUHIIOTHI (2 Oasia)

Gcode nosty4eH, HO HE YYTEHBI
HACTPOMKH, HET CKPUHILIOTOB (1
Oama)

2 6aJ (-oB/a)

Gcode He moJty4yeH, TOArOTOBKA HE
BhITIoTHEHA (0 OasioR)

IToaroroska k 3D-nieuatu

BCE KOMITOHEHTHI U3/IEIINS
MOATOTOBJIEHBI K 3D-11euaTu B €IMHOM
MPOEKTE WK B OT/AEIbHBIX (pailiax

Gceode (2 Gama) 2 6an (-oB/a)

HE BCE KOMITOHEHTHI U3IEINS
noAroTosieHsl kK 3D-neuvaru (0
0aJIoB)

D¢ dhexTuBHOCTh TpUMeHeHUs Tpu 3D-nedyaTyt KOHTYPOB NPUIUINAHUS U
MOJJEPKEK, ONTUMAIBHOCTh UCIIOJIB30BAHMS UM HEUCITOIb30BAHUS

OHGHKa CKJIaAbIBACTCA 110 HAJIMYHNIO 3JICMCHTOB, B IIPCACIIaX MAaKCUMYyMa

2 6ana (-oB/a)

BBIOOP YYACTHUKOM HaJU4Msl WU
OTCYTCTBUS MOJAEPIKEK B POEKTE 1 6an (-oB/a)
IIPOTOTHUIIA OCYIIECTBIEH IPAMOTHO

BBIOOP YYACTHUKOM HaJUYHS HIIHA
OTCYTCTBHUS CJIOSI IPWIIMIAHUS
(«r00KM») B MPOEKTE MPOTOTHUIIA
OCYILIECTBJIEH TPAMOTHO

1 6aa (-oB/a)

I'padpuueckoe opopmiienue 3aganus

[IpenBapuTENbHBIN 3CKU3/TEXHUYECKHUI PUCYHOK Ha Oymare
OneHka CKIJIaIbIBAETCs 110 HAIMYUIO AIIEMEHTOB, B MPEJeIax MakCUMyMa

3 0aJ1 (-oB/a)

Ha 3CKU3€ U300paxKeHbl BCE

1 6aa (-oB/a)
KOHCTPYKTHBHBIE JIEMEHTHI




BBIJIEPKAHBI IIPOITOPLIUU MEKITY

JeTansaMu 1 6as1 (-oB/a)

AC€TalIn3aliusa 10CTaTOYHa 11

1 6aaa (-oB/a)
MOCJIEAYIOIIETO MOJAETUPOBAHUS

OO0uas xapakrepucTuKa padorTsbl

CKOpOCTbh BBINOJTHEHUST PAOOTHI

YYaCTHUK OKOHYHJI paboTy
CYIIIECTBEHHO paHblle cpoka (2 6asa)

YYaCTHHK 3aTpaThI Ha BBIITIOJITHCHHEC
8 3aJIaHUS BCE OTBEJICHHOC BpCMsI, BCC

3a71aHus paOdOTHI BBIMOIHEHHI (1 6asmr) 2 basu (-os/a)

YYaCTHHUK HE CTPABUIICS CO BCEMU
3aJlaHusAMH B OTBeieHHOE Bpems (0
OaJLIIOB)

Hroro 35 6aaa (-oB/a)




