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3aiaHus NPAKTUYECKOI0 Typa
«3D MopeanpoBaHue U NMEYATh)
7-8 kaacc
Bapuanr 2

KAPABUH
3aganme: 1O TPEUIOKEHHOMY 00pasily pa3paboTaiiTe 3CKHU3 W3NS, CO3aiTe
3D-Monmens W3AENUs B CHCTEME aBTOMATH3MPOBAHHOTO NPOSKTHPOBA-
HUS, MOJATOTOBBTE MPOEKT IS TedaTh mpoToTumna Ha 3D-mpuHTEpe,
BBITIOJTHUTE YSPTEKH U3ICITHSI.

Oopa3zen: «Kapadbun» (cM. puc. 1 a, 0).




0

Puc. 1. «kKapaGun»: a — 3akpbIThIil KapabuH, 0 — OTKPHITHIN KapaOuH

I'aGapurtHbie pa3meps! uzaeaus (JIxLIxB): ne 6onee 40x35x10 mm.

IIpoune pa3mepsl U TpeOGOBaHUS:

e pa3paboTaiiTe caMOCTOSITENIbHO KOHCTPYKLHIO KapaOuHa. KoHcTpykius Ka-
pabuHa MOKET OTIMYATHCS OT MPEACTAaBICHHOTO 00pasia;

e pa3zpaboTaiiTe cCaMOCTOSTENHHO CIIOCO0 3aKPBITHUS KapaOuHa,

e pazpaboTaiiTe CaMOCTOSTENBHO qU3aiiH KapabuHa. /u3aiin kapabuHa MOXKeT
OTIIMYATHCS OT MPEICTAaBICHHOTO 00pasiia,;

e KkapaOWH JOJHKEH 3aKphIBATHCS 0€3 CaMONPOU3BOIHHOTO OTKPHIBAHUS;

e KapaOWH JOJKEH OTKPHIBATHCS O€3 UPE3MEPHOT0 YCUIIUS,

® JIOIyCKH Ha COOpaHHYIO KOHCTPYKIIMIO JTOJKHBI OBITh MUHUMAJbHBI.

JAm3aiiH: IpUBETCTBYETCS TBOPYECKUN Moaxoid K (opMe WM YKpAIIeHUIO0 U3Je-
7S, HE BEAYUIUH K CYIIECTBEHHOMY YIPOIIECHUIO 3a/1aHMUS.



IMopsanok BbINOJTHEHUs1 PadOTHI (NMPOMYCTUTE NYHKTHI, OTHOCHAIIHECH K
HacTtpoiikaM 3D-npuHTepa eciu nevyaThb, He MPEANOJIATAETCS):

1.

10.

11.

Ha OYMa)KHOM JIUCTE pa3paboTalTe ACKU3 U3JIEIUsl C yKa3aHUeM rabapur-
HBIX Pa3MEpOB, MOJIMUIINTE JUCT CBOMM IEPCOHAJIbHBIM HOMEPOM Yy4acT-
HUKA OJIMMITUA]IBI,

CO3/IaliTe MarnkKy B YKa3aHHOM OpraHM3aTOpaMH MECTE (Ha CETEBOM JMCKE)
C Ha3BaHWEM 110 A0JIOHYy: zadanie HoMepyuacTHMKa rosolimp;
BBITIOJTHUTE 3JIeKTpoHHBIe 3D-Moaenu aetaneit u3aenus ¢ UCIONb30BaHUEM
oaHoi u3 nporpamm: Kommac 3D;

coxpanute ¢aia nmpoekta B (popmare cpeabl pa3paboTku U B (dopmare
step B yKkazaHHOM mamnke (Ha CETEBOM [HCKE) C Ha3BaHUEM
zadanie HOMepyYacCTHMKA_ rosolimp. [Ipn MHOTO HETaNbHBIX U3-
Jenvii B Ha3BaHUM (haiyioB-AeTaliel 100aBIsITh COOTBETCTBYIOIIEE Ha3Ba-
Hue: detalN HoOMepydacTHMKA rosolimp;

clenaiTe CKpUHIIOT JiepeBa MOCTPOCHUSI MOJIENIM U COXPaHUTE B YKa3aH-
HOM IanKe (Ha CETEBOM JMCKE) C Ha3BaHUEeM zadanie Homep yuacT-
HMKa tree rosolimp;

AKCIIOPTUPYHTE AEeKTpoHHbIE 3D-Monenu neraneil uznenus B ¢popmart .stl
B TMamKy Ha CETeBOM JUCKE TOJ  CJICAYIOIIUM  Ha3BaHUEM:
detalN nHoMepyuacTHMKA rosolimp.stl;

MOATOTOBBTE MOJENb /I IeyaTu Ha 3D-npuHTEepe B mporpamMme-ciaiicepe
(CURA wunu uHOMI), BRICTAaBUB HEOOXOAMMBIE HACTPOMKHU I€YaTH B COOT-
BETCTBHUH C BO3MOXKHOCTsIMU 3D-tiprHTEpa 1 coxpanute (aiii ¢ Ha3BaHHEM
zadanie HomepyuacTHMka rosolimp B ¢Qopmare mnporpaMmsl-
crnaiicepa (gcode);

BBITIOJTHUTE CKPUHIIIOTHI JIeTalied MPOEeKTa B clalicepe M COXpaHUTE UX B
CETEBOM MAIKe ¢ Ha3BaHWEM zadanie HoMep ywacTHMKA slicer
_rosolimp. CKpUHIIOTHI JOJDKHEI JEMOHCTPUPOBATH BEPHBIE HACTPONKH
neyaTy,

HNepeHecuTe MOAroToBIeHHbIE (aitnbl B 3D-mpuntep m 3amyctute 3D-
reyathb U3eus;

opopmutre ueprexu aetaneit B mporpamme Kommac 3D wnm BpyuHyto Ha
mucte yeptexxkHon Oymaru, coomonas tpedoanus ['OCT u ECKJI, B He-
00X0OMMOM KOJIMUECTBE B3aMMOCBSI3aHHBIX IMPOEKIIMM, C MPOCTABICHUEM
pa3MepoB, OCEBBIMU JIMHUSAMHM U T.1I. Eciin yepTex ObLT BHIMOJHEH HA KOM-
MBIOTEPE, COXPAHUTE DICKTPOHHBIN YepTek B popmare pdf mona Ha3BaHU-
¢M zadanie HoMepydYacTHMKA rosolimp.

IPOJIEMOHCTPUPYHITE U CAAWTE OPraHU3aTOPaM BCE CO3JaHHbBIE MATEPUAJIBI.



PexoMenganum (NmpomycTUTe NYHKTHI, OTHOCsiUecs: K Hacrtpoiikam 3D-
NPUHTEPA eCJI MeYaTh, He MPeANoJaraercs):

1.

[Ipu pa3zpabotke 3D Mozenu peKOMEHAYETCSl YUeCTh MOTPEUTHOCTh NeYaTh
(Ipu KOHCTPYMPOBAHWU OTBEPCTHM M Ma3oB). JIJisl yTOUHEHHS 3a30pOB U
yCaJIK PEKOMEHIyeTCsl Hareyarath NpOOHUK (HampuMmep, IIacTHHA, C OT-
BEPCTUSIMU PA3HBIX Pa3MEPOB).

[Ipu moarotroBke 3ajaHusd Ha Me4YaTh B IporpaMme-ciiaiicepe Jiroooit 3D
MOJIENIU CJIeAyeT pa3MelaTh JeTalb Ha ONTUMAIbHON TIOCKOCTH OCHOBa-
HUSI.

He nomyckaercs oTCyTCTBHE IIEIOCTHOCTH CETKH MOJIEJH, pBaHasi TOIOJIO-
TUsl.

Heo0xoaumMo y4uTBHIBATH MUHUMAJbHBIE JOMYCTUMBIE TOJIIMHBI 3JIEMEH-
TOB JI€TaJIH, & TAKKE BOZMOXKHYIO yCaJIKy KOHEUHOTO U3JIEIHS.

[Ipu moArotoBke 3ajaHus Ha ME4YaTh CIEAYET 3aJaTh ONTUMAaJbHBIEC Mapa-
METpPBI KaUeCTBA U 3alOJIHEHUS MOJEIN B COOTBETCTBUU C KOHCTPYKLIUOH-
HBIMM CBOMCTBaMM U3JEIUS U BPEMEHU, OTBEJICHHOIO Ha BBHINIOJHEHUE 3a-
JTAHUS.

Ecnu nenaete HaMepeHHbIE KOHCTPYKTHUBHBIE YIIYUIIEHUS WM YKpaIlIeHUs
— OIMILUTE UX HA YEPTEIKE U3IEIH.

BepHblil pacyeT BpeMEHU MPOEKTUPOBAHUS U cAA4Yd pabOThl MOOUIPSETCS
JOTOJIHUTENbHBIMU OaJJIAMHU.

Ilepeyenb canaBaeMoil OTYETHOCTH (NMPOIMYCTUTE NMYHKTbI, OTHOCAIIUECH K
HacTpoiikam 3D-npuHTepa ec/iu nevyaTb, He MPEANOJIAraeTcs):

1.
2.

B

Ockus, BeimosiHeHHbI corinacHo ['OCT, ECKJ]I na OymakHOM JucTe.
[Tanky ¢ daiinamu (Ha cereBoM nucke) 3D-monenu B ¢gopmarax step,
stl, monens B opMare cpeibl pa3pabOTKu, TPOEKT u3enus B popmare
cnaucepa.

CKpUHIIOTHI IepeBa MOCTPOCHHSI MOACIH.

CKpUHIIOTHI MPOEKTA B ClAMCEPE.

DOnekTpoHHBIN yepTex B popmare pdf.

Bpems BoinosiHeHust padoTsl 90 MUHYT.



Kpurepuu oneHuBaHMsI NPAKTHYECKOH PadoThI 10 3D MoIeIMPOBAHMIO U

nedyaTu

n/n

Kpumepuu ouyenusanusn

Makec.
oann

bann
yuacmHuka

3D-monenupoanue B CAIIP

Texnnyeckue 0COOEHHOCTH CO3AaHHUsl ydacTHUKOM 3D-
Mo/1eJIH
OreHka CKJIaIBIBACTCS 110 HAIMYHIO DJIEMEHTOB, B IIpeienax
MaKCUMyMa:
e rabapuTHbIE pa3Mepbl BCEro U3Aeus Bbliepkansl (1
Oain);
e BBINOJHEHA cOOpKa MojenH (2 6aia);
e  BBINIOJIHEHO Pa3HECEHUE KOMITOHEHTOB cOopkH (2 Oaa);
e JM3aifH U3JEIUs OTINYaeTCs OT oOpasia (2 6aia);
e 1IBET MOojenH oTnyaercs ot cranaaptaoro B CAIIP (1
Oain);
e (baiilyTel B Mamnke MoANMMUCaHbI COTIIACHO PEKOMEHIAIUSM,
o 3aganuto (1 6amn);
e Bce mozenu coxpanenbsl B STEP-gopmar (1 6amn);

10

CaoxHocTh pa3padoTaHHOl KOHCTpyKunu 3D-moaenn, Mo-
aupukanus (popma, TEXHHUECKHE PeLlIeHNs], TPYI0eMKOCTb )
OreHKa CKIIaIbIBAETCS 110 HATMYHUIO DIIEMEHTOB, B IIpe/esax
MaKCUMYMa!
® HMMCECTCA JOIIOJHHUTECIbHASA KOHCTPYKTUBHAA MO]:[I/I(i)I/IKa-
U1 OTHOCUTENIHHO 00pasiia B 3a1anuu (2 6ana);
® JMeEeTCs JIOTOJHUTENbHOE YKpanieHue n3aenus (1 oamn);

IMoaroroBka npoekra k 3D-neyatu

®ajis1 KoMaHIHOT0 Koaa A 3D-nevyaTn moaean B mporpamMmme-
ciaiicepe (manpumep, Cura, Polygon wiau uHoii)
OreHka CKIapIBaeTCs M0 HATMYHUIO DJIEMEHTOB, B TIPE/Ieax MaK-
CUMyMa:

e gcode Bcex Mojenei momydens! (1 6amn);

® yYTEHBl PEKOMEHJAIMH HAacTpoiiku neyatu (1 6amn);

e CjeNlaHbl CKPUHILIOTHI, IEMOHCTPUPYIOIINE HACTPOiKy (1

6amn);

¢ dekTUBHOCTHL pa3ZMelieHUs U3e sl
OneHka cki1apIBaeTCs M0 HAJTUYHUIO DJIIEMEHTOB, B Mpeieax MakK-
cUMyMa:
® BCE MOJICJIH ONTUMAJILHO OPUEHTHPOBAHBI C TOYKHU 3PCHHUS
neyvartu (1 6amn);
® [POTOTHUIIBI Ui neyaTu umeroT Macitad 100% (1 6amn);




Makc. bann
Kpumepuu ouenueanusn
n/n oann yuacmHuka
OueHka pacrne4yaTaHHOT0 MPOTOTHIIA

5 | Ipororunm u3nenust (nerasei) 7
OreHka CKJIaapIBaeTCs M0 HATMYHUIO HJIEMEHTOB, B TIpe/ieax MaK-

CHUMyMa:

e cKko0a kapabuna pacrieyatano (1 6amn);

e 3aMOK kapabuHa pacriedaras (1 6amr);

e wu3nenue coOpaHo, KapaOUH CaMOTIPOU3BOJIBHO HE PaCKpPhI-

Baetcs (2 6amna);

e KkapaOWH packpbIBacTcs 0e3 Ype3MepHoro ycuius (2 6an-
na);

e JomycKku MUHUMAaJbHBIE (1 6am).

I'paduueckoe opopmiieHue 3aganns

6 | IlpenBapuTeJbHBIN ICKN3/TeXHUYECKHII PUCYHOK Ha Gymare 2
OreHka CKIaapIBaeTCs MO HAMYHUIO DJIEMEHTOB, B TIPE/Ieax MaK-
cUMyMa:

®  Ha HCKHU3E M300pakeHbl BCE KOHCTPYKTUBHBIE eTanu (1
Oamn);

e Ha 3CcKHU3e M300pakeHbl Bce HEOOXOAMMbIe BUBI neTanu (1
Oamn);

7 | AToroBble yepTexu (Ha OymMare WM B 3JIeKTPOHHOM BH/I€) 8
OneHka CKiaipIBaeTCsl 10 HAJIMYMIO 3JIEMEHTOB, B IIpeJienax
MaKcuMyMma:

e Bce yeprexu odpopmieHsl B cootBercTBuU ¢ ECK/I: npa-
BUJILHO 110/100paH ¢opMaT ucTa(oB) — Ui AIEKTPOHHO-
ro 4epTeka, IPaBUIbHO MOJ00paH MacTad oToOpaxe-

HUS TIPOCSKIIMI Ha JucTe(ax) — uist py4aHoro yeprexa (1
6amn);

e Bce yeprexu opopmieHsl B cootBeTcTBuM ¢ ECK/I: 3a-
MOJIHEHA OCHOBHAsI HA/INUCH JIJIS1 OIMHOYHOTO JIUCTA,
MPaBIJIbHO BBIOpaHA U 3allOJIHEHA paMKa ISl TOCHIeTy-

IOIUX JTUCTOB B MHOTO CTpaHHUYHOM uepTexe (1 6amn);

e Bce uepTexu opopmiieHbl B cootBeTcTBrM ¢ ECK/I: nunun
oopmienus yeptexeit BoimonHeHbl corsiacHo 'OCT (1
Oamn);

® Ha yepTekax n300pakeHbl BCE HEOOXOIUMBIE BUJIBI JIe-
tanu (2 6anna);

® Ha YepTekax MPOCTABJIEHbI HEOOXOAUMBIE JIJISl MOJEIIN-
pOBaHMs IeTaId pa3Mepbl U oceBble TUHUH (1 Oam);

e Ha yepTexe(ax) BHITIOTHEHBI BCE HEOOXOAMMBIE pa3pesbl
uu cedeHus (2 6ama).

Hroro: 35




Kpurepuu onieHUBaHMsI NPAKTHYECKOH padoThI Mo 3D MoaeIMpPOBAHNIO

(/]
. Kpumepuu ouyenusanusn Maxc. bann
nn oann yuacmHuka
3D-monenupoanue B CAIIP

1 | Texunyeckue 0COOEHHOCTH CO3TAHUSA y9acTHUKOM 3D- 15
Mo/1eJIH
OneHka CKJIaIbIBaeTCsl 10 HAIMYHIO 3JIEMEHTOB, B IIpeienax
MaKCUMyMa:

e rabapuTHBIE pa3Mepbl BCETO U3/€Ius BblIepKaHbl (1
Oain);

® KOHCTPYKLHS CKOOBI OTIHMYaeTcs oT oOpasua (3 6amna);

e KOHCTPYKIIHMS 3aMKa OTJIH4aeTcs ot oOpasua (3 6amna);

e BBINOJHEHA cOOpKa Mojen (2 6aria);

e  BBINIOJIHEHO Pa3HECEHUE KOMITOHEHTOB cOopkH (2 Oaa);

e IM3aiiH U3JIeus OTIIMYaeTcs ot oopasna (1 6amr);

e 1IBET MOojenH oTinyaercs ot cranaaptaoro B CAIIP (1
Oain);

e (hailuibl B anKe MOANMCAHBI COTIIACHO PEKOMEHIAIINSM,
o 3aganuto (1 6amn);

e Bce moaenu coxpanensl B STEP-gopmar (1 6amn);

2 | C10:kHOCTH pa3padoTaHHOl KOHCTPYKIuHM 3D-mMoenu, Mo- 4
aupuxanus (popma, TeXHHYECKHE PelICHHs, TPYA0EMKOCThb)
OneHka CKJa/IbIBaeTCsl 10 HAJIMYMIO 3JIEMEHTOB, B IIpejienax
MaKkCcUMyMa:

® UMeeTCs JAOMOIHUTENbHAS KOHCTPYKTUBHA MOAU(HKa-
U1 OTHOCUTENIHHO 00pasiia B 3aanuu (2 Oana);
® UMeeTCs JIOMOJIHUTENbHOE YKpalieHue unenus (2 6ani-
na);
I'paduyeckoe opopmiaeHnne 3a1aHus

3 | lIpenBapuTeIbHbBI ICKN3/TEXHUYECKHIT PUCYHOK HA Oymare 4
OrneHKa CKJIaIbIBAETCsI 10 HAIUMYUIO JIEMEHTOB, B Mpeeax
MaKCUMyMa:

® Ha ACKHU3€ N300pakKeHbl BCE KOHCTPYKTUBHBIE eTanu (2
Oaina);
® Ha ACKHU3€ N300pakeHbl Bce HEOOXOMMbIE BUbI AETATU
(2 6amna);
4 | AroroBplie yepTexu (HA OymMare WM B 3JIEKTPOHHOM BH/I€) 12

OreHKa CKJIa/1bIBa€TCs 110 HATMYHUIO AJIEMEHTOB, B IIpe/eiax
MaKkCUMyMa:

e Bce yepTexu odpopmieHsl B cootBercTBuU ¢ ECK/I: mpa-
BUJILHO 110/100paH ¢opMaT nucTa(oB) — I AIEKTPOHHO-
ro 4epTexa, IpaBWIbHO MOJ00paH MacTad oTodpaxke-
HUS POEKIIMIA HA JTUCTe(ax) — Il PyYHOTO uepTexa (2
Oamna);




n/n

Kpumepuu ouyenusanusn

Makec.
oann

Bann
yuacmHuka

Bce uepTexu oopmiieHsl B coorBeTcTBUU ¢ ECKJI: 3a-
MOJTHEHA OCHOBHAS HA/AIUCH JUISI OIMHOYHOTO JINCTA,
MPaBUIIHLHO BRIOpaHa U 3allOJTHEHA PaMKa JJIsl TIOCIey-
FOIIKX JINCTOB B MHOT'O CTPAaHUYHOM uepTexe (2 Oama);
Bce uepTexu odopmieHsl B cooTBeTcTBru ¢ ECK/I: muan
oopmienus yeptexeit BoimonHeHsl corsiacHo 'OCT (2
Oamna);

Ha YepTekax u300pakeHbl Bce He0OXOIUMBbIE BUIBI Jie-
Tanu (2 6aa);

Ha YepTekax MpOCTaBIeHbI HEOOXOIUMBIE ISt MOJIEITH-
POBaHMS ICTAIN pa3Mephl U OCeBbIC JTMHUM (2 Oasia);
Ha YepTeske(ax) BHIMOIHEHBI BCE HEOOXOAMMBIE pa3pesbl
uu cedeHus (2 6ama).

HToro:

35




