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OPI'AHAM3EP-TOJIOBOJIOMKA

3amanue: 1Mo MpeIoKEeHHOMY 0o0pasily pa3paboTaiiTe 3CKU3 U3JEIUs, CO3TalTe
3D-Monens u3nenus B CUCTEME aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS, TIOJTO-
TOBBTE MPOEKT JJIA M€YaTh NMpoToTHNa Ha 3D-mpuHTEpe, pacneyaTanTe MPOTOTHIL
Ha 3D-npuHTEpE, BHIIOIHUTE YEPTEKU U3ICIIHS.

Oopasen: «Opranaiizep-rojaoBosoMka» (cM. puc. 1 a, 0). OpraHaii3zep COCTOUT U3
OCHOBaHMS M MyCTOTENOro TyOyca. 3anmupanne opranaizepa MpouCcXoauT 3a CUET
NepeMeIIeHHs BBICTYIIA M0 KaHAaBKaM TyOyca.

OcHoBaHuMe

MycTtotenbin Tybyc



KaHaBKu

0

Puc. 1. «Opranaiizep-roioBojJOMKay: a — 3aKPbIThII OpraHaiizep, 6 — OTKpPBITHIN

OopraHamsep

I'aGapuTHble pa3Mepsl u3aeausi: ;yHa He 6osee 60 MM, quametp He Gonee 20

MM.

IIpoune pa3mepbl U TpeOOBaAHMS:

pa3paboTaiiTe caMOCTOSITEIbHO KOHCTPYKIIMIO OpraHai3epa-roJioBOJOMKH.
KoncTpykiust opranaiizepa-roioBoJIOMKH MOXKET OTIMYATBCSA OT MPEACTaB-
JIEHHOTO 00pasa,

pa3paboTaiiTe CaMOCTOSITEIBHO TPACKTOPUIO KaHABOK;

pazpaboTaiiTe caMOCTOSITENIbHO JM3aiiH OpraHaizepa-rojioBoJIoMKHU. Jlu3aitH
opraHaizepa-ToJ0BOJIOMKHA MOXKET OTJIMYAThCS OT MPEACTABICHHOTO 00pas3-
1a,

MyCTOTENBIM TyOyC TMPHU 3aKPHITUM HE JOJDKEH CaMOIPOHW3BOJIHLHO BHIIBU-
raTbCs,

MyCTOTENBIN TyOYyC JOJIKEH BBIABUTATHCS 0€3 YpE3MEPHOI0 YCUIIUS,
JIOIYCKH Ha COOPaHHYIO0 KOHCTPYKITUIO TOJKHBI OBITh MUHUMAJTBHBI.

Ju3aiiH: MpUBETCTBYETCS TBOPUECKUH MOAXOJ K (OpME WM YKPAIICHUIO U3Je-
JMsl, HE BEAYUIUH K CYIIECTBEHHOMY YIPOIIECHUIO 3a/1aHMUS.
IIporpammuoe odecneuenue: KOMITIAC-3D.



IMopsinok BbINOJTHEHUs] PadOTHI (NMPOMYCTUTE NYHKTHI, OTHOCSIIHECH K
HacTpoiikaM 3D-npuHTepa eciiu nevyaThb, He MPeANOJIaAraeTcs):

1.

10.

11.

Ha OYMa)KHOM JIUCTE pa3paboTalTe ACKU3 U3JIEIUs C yKa3aHUEM rabapur-
HBIX Pa3MEpPOB, MOAIHUIIUTE JINCT CBOUM MEPCOHAIBHBIM HOMEPOM YYacT-
HHKA OJIMMIIUA/IBI;

CO3/IaliTe MalnkKy B YKa3aHHOM OpraHu3aTopaMH MecTe (Ha CETEeBOM JIHMCKE)
C Ha3BaHMEM 110 aboHy: zadanie HoMepyuacTHMKA rosolimp;
BBITIOJIHUTE 3J1eKTpoHHbIe 3D-Monenu neraneit u3aenus ¢ UCoIb30BaHUEM
oaHoi u3 nporpamm: Kommac 3D;

coxpanute ¢ain npoekra B dopmare cpeabl pazpaboTku U B (dopmarte
step B ykazaHHOM manke (Ha CETEBOM [HCKE) C Ha3BaHUEM
zadanie HoMepyuacTHMKa rosolimp. [Ipy MHOTO I€TalbHBIX W3-
nenuil B Ha3BaHUU (paioB-feTaneil 100aBiIsATh COOTBETCTBYIOIIEE Ha3Ba-
Hue: detalN HoOMepydacTHMKA rosolimp,

CIENalTe CKPUHILIOT AEPEBA MOCTPOCHUS MOJECIN U COXPAHUTE B yKa3aH-
HOM IanKe (Ha CETEBOM JMCKE) C Ha3BaHUeM zadanie Homep yuacT-
HMKa tree rosolimp;

AKCHOPTUPYHITE AeKTpoHHBIE 3D-Moaenu neraneit uznenus B ¢popmar .stl
B IIalKy Ha CETEBOM JUCKE TII0J  CIEAYIOUIMM  HAa3BaHUEM:
detalN nHoMepyuacTHMKA rosolimp.stl;

NOATOTOBBTE MOJENb JJIs IeyaTu Ha 3D-npuHTepe B mporpamMe-ciaiicepe
(CURA wunu uHOM), BRICTAaBUB HEOOXOAMMBIE HACTPOMKHU I€YaTH B COOT-
BETCTBHUH C BO3MOXXHOCTSIMH 3D-TipuHTEpa M cOXpaHuTe (paiiyr ¢ Ha3BaHUEM
zadanie HomepyuacTHMka rosolimp B ¢Qopmare mnporpaMmsl-
crnaiicepa (gcode);

BBIMOJIHUTE CKPUHIIOTHI JIETAJIEH MPOEKTA B ClIANCEPEe U COXPAHUTE UX B
CETEBOM MalKe C HasBaHWeM zadanie HoMep yuacTHMka slicer
_rosolimp. CKpUHIIOTEI JOJDKHEI JEMOHCTPUPOBATH BEPHBIE HACTPONKH
neyary,

MepeHecuTe MOATOTOBNICHHBIC (aiasl B 3D-npuntep u 3amyctute 3D-
[€YaTh U3ACIUS;

opopmutre deprexu aetaneit B mporpamme Kommac 3D wnm BpyuHyto Ha
nucTe yepTexkHon oymaru, cobmomaas tpedoBanus ['OCT u ECKJI, B He-
00X0MMOM KOJIMUECTBE B3aMMOCBSI3aHHBIX IMPOEKIIMM, C MPOCTaBICHHUEM
pa3MepoB, OCEBBIMU JIMHUSAMHU U T.A. Eciii yepTek OBl BBHIIIOJIHEH HAa KOM-
MBIOTEPE, COXPAHUTE IJICKTPOHHBIN YepTek B popmare pdf mom Ha3BaHU-
¢M zadanie HoMepydYacTHMKA rosolimp.

MPOIEMOHCTPUPYUTE U ClIAiTE OpraHU3aTopaM BCE CO3/JaHHBIE MAaTEPUAIbI.
3



PexoMenganum (NmpomycTUTe NYHKTHI, OTHOCSIUecss K Hactpoiikam 3D-
NPUHTEPA eCJIM NMeYaTh, He MPeANoJiaraercs):

1.

[Tpu pa3zpabotke 3D Mozenu peKOMEHAYETCSl YUeCTh MOTPEUTHOCTh NeYaTH
(Ipu KOHCTPYMPOBAHWU OTBEPCTHM M Ma3oB). JlJisl yTOUHEHHs 3a30pOB U
yCaJKU PEKOMEHAYETCS HareyaTaTh NPOOHUK (HampHuMep, IUIACTHHA, C OT-
BEPCTUSIMU PA3HBIX Pa3MEPOB).

IIpu moaroroBke 3ajaHus Ha Te4yaTh B Mporpamme-ciiaiicepe Jiroooit 3D
MOJENH CJEAYyET pa3MelaTh JeTalb Ha ONTUMAaIbHON IJIOCKOCTU OCHOBA-
HUSL.

He nomyckaercs OTCYTCTBHE LIEIOCTHOCTH CETKH MOJENH, PBaHasl TOIOJO-
THsl.

Heo0xoaumo y4uTBHIBATH MUHUMAJbHBIE JOMYCTUMBIE TOJIIMHBI 3JIEMEH-
TOB JIETAJIM, & TAKKE BO3MOXKHYIO YCAJIKy KOHEYHOTO U3/IEIIHA.

IIpn moaroroBke 3agaHus HA MeYaTh CIEAYET 3a4aTh ONTHMAJIbHBIE Mapa-
METpPBI KaueCTBa U 3aIIOJIHEHUSI MOJEIH B COOTBETCTBUHU C KOHCTPYKLIMOH-
HBIMM CBOMCTBaMM U3JEIUS U BPEMEHU, OTBEJICHHOIO Ha BBINIOJHEHUE 3a-
JAHUS.

Ecnu nenaete HaMepeHHbIE KOHCTPYKTUBHbBIE YIYUIIEHUSI WIH YKPAIICHUS
— OIMILUTE UX HA YEPTEIKE U3/IEIH.

BepHblil pacyeT BpeMEHU MPOEKTUPOBAHUS U cAa4d pabOThl MOOUIPSETCS
JOTIOJTHUTENbHBIMU OallJIaMH.

Ilepeyenb canaBaeMoOll OTYETHOCTH (MPOMYCTHTE NMYHKTbI, OTHOCSAIIHECH K
HacTpoiikam 3D-npuHTepa ec/in nevyaThb, He NMPeANoJIaraeTcs):

1.
2.

o 0k~ w

Ockus, BeinosiHeHHbIH corinacHo 'OCT, ECK/] Ha GymaxHOM JHUCTE.
[Tanky ¢ daiinamu (Ha cereBoM nucke) 3D-monenu B ¢dopmarax step,
stl, monens B opMare cpebl pa3pabOTKu, TPOSKT u3enus B (popmare
craucepa.

CKpUHIIOTHI JIepeBa MOCTPOCHUS MOJETH.

CKpUHIIOTHI MPOEKTA B Claiicepe.

DOnekTpoHHBIN yepTex B popmare pdf.

Haneuarannoe usnenue.

Bpems BeinosiHeHust padoTsl 90 MUHYT.



Kpurtepuu oneHuBaHUs MPAKTHYECKON padOTHI MO

3D MoaeIMPOBAHUIO U NIEYATH

Kputepuu onennBanus Maxe, baun
n/n 6amn y4acTHUKA
3D-monenupoBanue B CAIIP

1 | Texunyeckue 0cO0EHHOCTH CO31aHUSA y4acTHUKOM 3D- 10
Mo/1eJIH
OneHka CKJIaIbIBaeTCsl 0 HAIMYHIO 3JIEMEHTOB, B Ipeesax
MaKCUMyMa:

e ra0apuTHBIC pa3Mepbl BCEro u3zeius Boiaepkansl (1
Oain);

® TpaeKTOpus KaHABOK IIyCTOTEJIOTO TyOyca OTIMYAETCS OT
obpasma (2 dana);

¢ (opma ocHOBaHMsI OpraHaiizepa-rol0BOJIOMKHU OTINYAET-
cs1 oT obOpasia (2 6aia);

e JM3aifH U3JCIUs OTJINYAeTCs OT oOpasia (2 6aia);

e 1IBET Mojenu oTnyaercs oT cranaaptaoro B CAIIP (1
0amn);

e (paiinpl B amnke MOAMNUCAHBI COTJIACHO PEKOMEHIAIUSM,
o 3aganuto (1 6amn);

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

2 | CaoxHoCTh pazpadoTanHoii KoHCTpYKIHn 3D-Monenun, Mmo- 3
mudukanus (popma, TeXHHYeCKHe peLIEHHsI, TPYI0EMKOCTD)
OreHka cKJIa/ibIBaeTCs 10 HAJTMUUIO JIEMEHTOB, B IIpe/esiax
MakcUMyMa:

® UMeeTcs JIOMOJIHUTENbHAS KOHCTPYKTHBHAsA MOIUpUKa-
I[UsI OTHOCHTEJIBHO 00pasiia B 3aanuu (2 O6asa);
® UMEETCs JAOMOJIHUTENbHOE YKpateHue uzaenus (1 6amn);
IMoaroroBka npoekrta k 3D-neyaru

3 | daiis koMaHaHOro Kojaa isi 3D-meyaTu Moaesn B po- 3

rpamme-ciaiicepe (Hanpumep, Cura, Polygon wiau unoii)
OneHka CKJIa/IbIBaeTCsl 10 HAIMYHIO 3JIEMEHTOB, B IIpeienax
MakcUMyMa:
e gcode Bcex Mojenei monydensl (1 6amn);
® YYTEHbI peKOMEHJAalUU HacTpoiiku neuatu (1 6amn);
e  CcJeJIaHbl CKPUHILIOTHI, IEMOHCTPUPYIOIINE HacTpOorKH (1
Oamn);
4 | DdpdekTUBHOCTH pa3MelIeHHsT W3TeTHsI 2

OreHKa CKJIaIbIBAETCS 110 HATMYHIO JIEMEHTOB, B IIpeienax
MaKCUMyMa:
® BCE MOJIETH ONTUMAIBHO OPUEHTHPOBAHBI C TOUKH 3pe-
Hus nevaru (1 6amn);
e POTOTHUMHI A nevatu umeroT mMacimrad 100% (1 6amn);




Kpurepuu onieHnBanus Maxe. basn
/o oamn YYaCTHHKA
OueHka pacne4aTaHHOIO MPOTOTHIIA

5 | IlporoTun u3nesns (aerasieii) 7
OneHka CKiIaibIBaeTCsl 10 HAJIMYMIO 3JIEMEHTOB, B IIpeJienax
MaKkCUMyMa:

e OCHOBaHHE OpraHaii3epa-rojoBOJOMKH pacredaTano (1
Oain);
e mycroTenblid TyOyc pacnedaras (1 6amn);
e u3nenue cobpano, TyOyc caMOIpPOU3BOJIBLHO HE BBIIBHTA-
ercs (2 6ama);
e TyOycC BBIIBHTaeTcs 0e3 upe3aMepHoro ycuius (2 6amia);
e JIONMyCKU MUHUMabHbIE (1 Oam).
I'paduueckoe ogopMmiaeHne 3a1aHusA

6 | lIpenBapuTeIbHBI ICKN3/TEXHUYECKHIT PUCYHOK HA fymare 2
OneHka CKia/ibIBaeTCsl 10 HAJIMYMIO 3JIEMEHTOB, B IIpeJienax
MaKkCcUMyMa:

® Ha ACKHU3€ M300paK€HbI BCE KOHCTPYKTUBHBIE AeTanu (1
Oamn);

® Ha ACKHU3€ M300paKeHbI BCe HEOOXOMMbIE BUbI AETATU
(1 6amn);

7 | AToroBble yepTexu (Ha Oymare WM B 3JIEKTPOHHOM BH/I€) 8
OneHka CKJaIbIBaeTCsl 10 HAJIMYMIO 3JIEMEHTOB, B IIpeJienax
MaKkCcUMyMa:

e Bce uepTexu opopmieHsl B coorBeTcTBuu ¢ ECK/I: mpa-
BUJILHO 110/100paH ¢opMaT ucTa(oB) — Ui AIEKTPOHHO-
ro 4epTeka, IPaBUIbHO MOA00paH MacmTad oTodpaxke-
HUS MPOEKIKI Ha JaucTe(ax) — uIsd pyaHoro yeprexa (1
Oain);

e Bce yeprexu opopmieHsl B cootBeTcTBUU ¢ ECK/L: 3a-
MIOJIHEHA OCHOBHAS HA/IIUCh JJIs1 OJIMHOYHOTO JINCTA,
MIpaBWJIbHO BBIOpaHa U 3aIl0JIHEHA paMKa JUIsl TOCIIeny-
IOIUX JTUCTOB B MHOTO CTpaHUYHOM uepTtexe (1 6amn);

e Bce uepTexu opopmiieHbl B cootBeTcTBUM ¢ ECKJI: munun
oopmienus yeprexeit BoimonHens! cornacHo 'OCT (1
Oain);

® Ha yepTekax n300pakeHbl BCE HEOOXOIUMBIE BUJIBI Jie-
Tanu (2 6amna);

® Ha YepTekax MPOCTABICHBI HEOOXOAUMBIE JIJISI MOJIEIIN-
pOBaHMs IeTaJld pa3Mepbl U oceBble TMHUU (1 Gamn);

e Ha yepTexe(ax) BBHIIIOIHEHBI Bce HEOOXOIUMBIE pa3pe3bl
wim ceueHus (2 6ama).

Hroro: 35




Kpurtepuu oneHuBaHUs MPAKTHYECKON padOTHI MO

3D mopesupoBaHuIo (0€3 neYyaTn)

Kpurepuu onienuBanus Maxe, bai
o/n oan YYaCTHHKA
3D-monenupoBanue B CAIIP

1 | Texunyeckue 0cO0EHHOCTH CO31aHUs y4acTHUKOM 3D- 14
MoJ1eH
OreHKa CKJIaIbIBaeTCs 110 HATMYHUIO AJIEMEHTOB, B IIpe/esiax
MaKCUMyMa:

e ra0apuTHBIC pa3Mepbl BCEro u3zeius Boiaepkansl (1
Oain);

® W3JIEIME COCTOUT U3 TpeX U Oosee aetanei (3 Oamna);

® TpPaeKTOpHS KaHABOK ITyCTOTEJIOTO TyOyca OTIMYAETCS OT
obpasma (3 6amna);

e (opma OCHOBaHUS OpraHaii3epa-roJOBOJIOMKH OTJINYAET-
cs oT obpasna (3 6amra);

e JM3aifH U3JEIUs OTIINYaeTCs OT oOpasia (2 6aa);

e 1IBET Mojenu oTnyaercs ot cranaaptaoro B CAIIP (1
Oain);

e (hailuibl B amKe MOAINMCAHBI COTIIACHO PEKOMEHIAIINSM,
o 3ajganuto (1 6amn);

2 | Cn0:xkHOCTH pa3padoTaHHOl KOHCTPpYKIuHN 3D-mMomenu, Mo- 6
audukanus (popMa, TeXHHYECKHE PeLICHUsI, TPYA0EMKOCTh)
OreHka CKJIaIbIBAETCS 10 HATMYHIO JIEMEHTOB, B IIpeienax
MaKCUMyMa:

® UMeeTCs JAOMOIHUTENbHAS KOHCTPYKTUBHAA Mo (HKa-
U] OTHOCUTEJIBHO 00pasiia B 3aaanuu (3 O6asa);
® HMeEeTCs JIOMOJHUTEIIBHOE YKpalIeHue usenus (3 0a-
na);
I'padpuueckoe opopmiieHne 3agaHus
3 | IlpenBapuTeabHBIi 3CKH3/TeXHUYECKHH PHCYHOK Ha Gymare 5

OneHka CKIabIBacTCs 10 HAIMYMIO DJIEMEHTOB, B IIPEENax
MaKkCUMyMa:
e BCE JIMHHUM U pa3Mmepsl BelnosHeHsl, cornacHo ['OCT (1
Oamn);
® UMEIOTCS HarJIIHbIe JUHUHM BHYTPEHHEr0 KOHTYpa, BbI-
ABJISIOIINN BHYTpeHHee cTpoeHue (1 6amn);
® Ha ACKHU3€ M300paKeHbl Bce KOHCTPYKTUBHBIE AeTanu (1
Oain);
® Ha ACKHU3€ N300pake€Hbl Bce HEOOXOMMbIE BUIbI AETAIU
(1 6amn);
®  BbIJIEpXKaHbI IPOMIOPLIUHU MeX Y JeTansmu (1 6amn);




/o

Kpurepuu onieHnBanus

Makc.
Oain

bann
YYaCTHHKA

HTorosbie yepTe:xu (Ha Oymare UM B 3JIEKTPOHHOM BH/I€)
OneHka CKJIaIbIBaeTCsl 10 HAIMYHIO 3JIEMEHTOB, B IIpeienax

MaKCUMyMa:

Bce ueprexu opopmieHsl B coorBerctBuu ¢ ECK/L: mpa-
BHJIBHO 110100paH ¢opMart JaucTa(oB) — AJIs AJIEKTPOHHO-
r'o 4YepTeka, MpaBUILHO MOI00paH MacmTad oToOpaxe-
HUS MPOEKIKI Ha jrcTe(ax) — It pyaHoro yeprexa (1
Oain);

Bce uepTexxku oopmiieHsl B coorBeTcTBUU ¢ ECK/I: 3a-
MOJIHEHA OCHOBHAS HAJIMUCH JJIsL OIMHOYHOTO JIUCTA,
MPaBWJIbHO BRIOpaHa U 3aIl0JIHEHA paMKa ISl TOCHIe Y-
IOIUX JTUCTOB B MHOTO CTPaHUYHOM ueptexe (1 6amn);
Bce uepTexxku odopmiensl B cooTBeTcTBrr ¢ ECK/I: nunun
ohopmiierus yeprexeit BoimonHensl cornacio [OCT (1
Oain);

Ha YepTekax u300pakeHbl Bce HE0OXOIUMBIEC BUIBI Jie-
Tanu (3 6amna);

Ha YepTeKax MPOCTaBICHBI HEOOXOAUMBIE JJISI MOACIIH-
pOBaHUs JIETaIM pa3Mepbl U oceBbie TuHUU (1 Oamr);

Ha yepTerke(ax) BHIMOIHEHBI BCE HEOOXOANMBIE pa3pesbl
unu ceuenus (3 6ama).
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Hroro:

35




