BCEPOCCUMCKAS OJIMMITNAIA IIIKOJIBHUKOB
10 TPY Y (TEXHOJIOT' )
LIKOJIbHBIN DTAII
2024/2025 yueOHbIii TOJ

[Ipoduns: «TexHuka, TEXHOJIOTMU U TEXHUYECKOE TBOPYECTBO»

3aiaHus NPAKTUYECKOI0 Typa
«3D MopeanpoBaHue U NMEYATh)

10-11 kaace
Bapuanr 2

OPI'AHAM3EP 1JIs1 HAYIIIHUKOB

3aganue: no NpeIOKEHHOMY 00paslly pa3paboTaiTe 3CKU3 M3AENus, CO3/anTe
3D-Mozenp u3nenus B CUCTEME aBTOMAaTU3MPOBAHHOIO IPOEKTUPOBA-
HUs1, TOATOTOBBTE MTPOEKT JJIS [TeYaTh NPOTOTHIA Ha 3D-nipuHTEpE, pac-
IeyaTanTe NpoTOTUN Ha 3D-IpUHTEPE, BHINIOJIHUTE YEPTEKU U3IECIUS.

Oopasen: «Opranaiizep 11 HAyITHAKOB» (cM. puc. 1 a, 0, B).




Puc. 1. «Opranaiizep /st HAyIIHUKOBY: @ — OpraHam3ep 3aKkpbIT; 6 — opra-
Hal3ep OTKPBIT; 8 — OpTaHaii3ep B pa300paHHOM BHUJIE

T'adaputhbie pa3mepsl uzaeaus (JIxBxI): e 6osee 35x90%25 mm.

IIpoune pa3mepsl U TPeOGOBAHUS:

pa3paboTaiiTe caMOCTOATEIBLHO COOPHO-Pa300PHYIO MOJIENb OpraHaizepa 1Jis
HAYIIIHUKOB,

Iu3aifH opraHaiizepa (GopMa U JIp.) MOXKET OTIIMYATCS OT MPEJCTABICHHOTO
obpasia;

KOHCTPYKTHUB OpraHaizepa (KperieHue 3JEMEHTOB K KOPIYCY, OTKPbIBAHHE
CTBOPOK U JIp.) MOXET OTJIUYATHCS OT 00pasIia;

CTBOPKM OpraHaiizepa He JOJKHbI CAMOIPOU3BOJIBLHO I€MOHTHUPOBATHCS;
CTBOPKHM OpraHaiizepa B cOOpKe JOJIKHBI (PUKCHPOBATHCA B 3aKPHITOM COCTO-
SHUN 0€3 CaMOIPOU3BOJIBLHOTO OTKPBIBAHUS, HO MPHU 3TOM MX MOKHO OBbLIO
OBl OTKPBITH 0€3 Upe3MEPHBIX YCUIINN;

JOTYCKU Ha COOpaHHYI0 KOHCTPYKIINIO MUHUMAJIbHBI.

Ju3aiin: pazpaboTaTh KOHCTPYKIIUIO OTIIMYHYIO OT 00pasiia, MPUBETCTBYETCS TBOP-
YeCKUI T0AX0.1 K hOpMe WM YKPAIICHHUIO U3CINS, HE BENYIIHHA K CyIIIEeCTBEHHOMY
YOPOLIEHUIO 3a/1aHHUS.

IIporpammuoe ob6ecnedenue: KOMITAC-3D.
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IMopsanok BbINOJTHEHUs1 PadoOTHI (NMPOMYCTUTE MYHKTHI, OTHOCSIHECH K

HacTtpoiikaM 3D-npuHTepa eciu nevyaThb, He MPEANOJIATAETCS):

1.
2.

10.

11.

03HAKOMBTECH C 3a/IaHUEM;
Ha OYMa)KHOM JIMCTE pa3paboTaiiTe 3CKU3 U3JENHS C yKa3aHHEeM TadapuT-
HBIX Pa3MEpPOB, MOAIHUIINTE JINCT CBOUM NEPCOHAIIBHBIM HOMEPOM YYacCT-
HHKA OJIMMITUA]IbI;

CO3JaiiTe manky B yKa3aHHOM OpraHM3aTopaMu MecTe (Ha CETEBOM JIUCKE
WIM Ha JIOKAIbHOM KOMIIBIOTEpE) C Ha3BaHUEM MO IIabJoHY:
zadanie HoOMepyYacCTHMKA rosolimp;

BBITIOJIHUTE 3JIEKTpOHHBIE 3D-Monmenu aeraneit COOPKU C MCIOIb30BAHUEM
nporpammbl KOMITAC-3D;

coxpaHuTe (ailst npoekta B popMarte cpeibl pa3padboTKH U B popmate step
B YKa3aHHOU Manke (Ha CEeTeBOM JUCKE WUJIM Ha JIOKAJIbHOM KOMITbIOTEpE) C
Ha3BaHueM zadanie HoMepywacTHmMka rosolimp. /leramu cOopkn
Ha3BaTh CIIEAYIOIAM obpazom: detalN nomepyuacT-
HMKa rosolimp;

CIenanTe CKpUHILOT JIepeBa NOCTPOEHUS MOJIETIN U COXPAHUTE B YKa3aHHOU
nanke (Ha CETEBOM JIMCKE WJIM Ha JIOKAJIbHOM KOMITbIOTEpPE) C Ha3BaHUEM
zadanie HoMepyuacTHMKA tree rosolimp;

AKCIIOPTUPYHTE ANeKTpoHHBIE 3D-moxenu neraned u3genus B (popmar
.stl BIanky Ha CETEBOM JIMCKE WIH Ha JIOKATbHOM KOMITBIOTEPE MO/ CJIe-
AytomuM Ha3BaHneM: detalN HoMepywacTHMKA rosolimp.stl;
NOATOTOBBTE MOJENb JJIsl meyaTu Ha 3D-npuHTepe B mporpamMe-ciaicepe
(CURA wunu nHOM), BEICTAaBUB HEOOXOUMbIE HACTPOMKH TT€YaTH B COOTBET-
CTBUU C BO3MOXHOCTSIMU 3D-mpuHTepa u coxpanute (ailyl ¢ Ha3BaHHEM
zadanie HomepyuacTHMKka rosolimp B ¢Qopmare nporpaMmsl-
craiicepa (gcode);

BBIIIOJIHUTE CKPUHIIOTHI I€TAJIEN IIPOEKTA B CIAUCEPE U COXPAHUTE UX B CE-
TEBOU IAIKe UK Ha JIOKAJILHOM KOMIIBIOTEPE C Ha3BaHWeM zadanie Ho-
MepyuacTHMka slicer _rosolimp. CKpUHIIOTHI JOJDKHBI JIE€MOH-
CTPUPOBATH BEPHBIE HACTPOMKHU I1€YATH;

MepEHECUTE MOATOTOBICHHBIC (aitnbl B 3D-ipuHTep M 3amycture 3D-me-
YaTh U3/ICIINS;

odpopmure yeptexu aetanei B mporpamme KOMITAC-3D unm BpyuHyto Ha
ucTe yeprexHoit Oymaru, coomoaas tpedosanust 'OCT u ECK/I, B HeoO-
XOJAMMOM KOJMYECTBE B3aUMOCBSI3aHHBIX TPOEKIIMH, C BHIIIOJHEHUEM MECT-
HOT'O CE€YEHMsI 110 BHIOOPY YYACTHHUKA U BBITIOJIHEHUE CEUEHUS TIOCKOCTHIO,
C IPOCTaBJIEHUEM Pa3MEpPOB, OCEBBIMH JIMHUSIMU U T.1. Eciu uepTex Obul



BBITIOJIHEH Ha KOMIIBIOTEPE, COXPAHUTE AJIEKTPOHHBIA uepTex B dopmare
pdf non HazBaHHeM zadanie HOMepydacTHMKA rosolimp.

12. mpoeMOHCTPUPYITE U CAANTE OpraHU3aTOpPaM BCE CO3JaHHBIC MaTePHAIIbI;
13. ybepure pabouee MecTo.

PexoMenganum (MpomycTUTE MYHKTHI, OTHOCAIIHECH K HacTpoiikaMm 3D-npuH-
Tepa ecJIu Ne4aThb, He MPeanoJaraercs):

1.

IIpu pa3zpabotke 3D Moaenn peKOMEHAYETCSl YUECTh MTOTPEIIHOCTh NIEYaTH
(Ipu KOHCTPYMPOBAHWU OTBEPCTHM M Ma3oB). sl yTOUHEHHS 3a30pOB U
yCaJIKu peKOMEHIyeTCsl HameyaTaTh NPOOHUK (HampuMep, MIacTUHa, C OT-
BEPCTUSMHU Pa3HBIX pa3MEPOB).

[Ipu moaroToBKe 3a1aHusl Ha IeYaTh B IporpamMme-ciaiicepe aoooit 3D mMo-
JIEU CIEeAyeT pa3MelaTh AETalb Ha ONTUMAJIbHOM IJIOCKOCTA OCHOBAHMSL.
He nomyckaercst OTCyTCTBHE LHETOCTHOCTH CETKH MOJEIH, PBaHAs TOIOJIO-
THSl.

Heo6xoaumo yunThIBaTh MUHUMAJIBHBIE JOIMTYCTUMBIE TOJNIIUHBI 3JIEMEHTOB
JeTajy, a TAaK)KE€ BO3MOXKHYIO yCaJKy KOHEUHOI'O U3EIus.

[Ipu moAroToBke 3aaHus Ha Ne4YaTh CIEAYET 3aJaTh ONTUMAJIBHBIE I1apa-
METpbI KaYeCTBA U 3aII0JIHEHUSA MOJECIIHA B COOTBETCTBUU C KOHCTPYKIIMOH-
HBIMHU CBOWMCTBAaMU U3JI€NIAS U BPEMEHM, OTBEICHHOTO HA BBITIOJIHEHNE 3a/1a-
HUSI.

Ecnu nemaere HamMepeHHbIE KOHCTPYKTUBHBIEC YIIYYIIEHUS WM YKPaIICHUS
— OIUUINTE UX HA YEPTEIKE U3CIIUS.

BepHblii pacyer BpeMEHU MPOEKTUPOBAHUS U Cllayl PabOTHI MOOLIPSETCS
JOTIOJTHUTEIHbHBIMU OaJJIaMU.

Ilepeyens caaBaeMoOl OTYETHOCTH (NMPOIYCTUTE NYHKTbI, OTHOCAIIMECH K

HacTpoiikam 3D-npuHTepa eciin nevyarb, He MPEANOIATAETCH):

1.
2.

R

Ockus, BeinosiHeHHbIH corinacHo 'OCT ECKJI Ha OymakHOM JuCTe.
[Tanky ¢ daitnamu (Ha ceTeBoM nucke) 3D-monenu B popmarax step, stl,
MoeNlb B popMate cpenbl pa3paboTKu, TPOSKT u3aenus B ¢hopmare clai-
cepa.

CKpUHIIOTHI JIepeBa MOCTPOEHUS MOJIEIIH.

CKpUHIIOTHI MPOEKTA B Claiicepe.

DnekTpoHHBIN YyepTex B popmare pdf.

Haneuarannoe uzaenue.

Bpems BbinosiHeHUus1 padoThl 90 MUHYT.



Kpurtepuu oneHUBaHUs MPAKTHYECKON PadOTHI MO

3D MoaeIMPOBAHUIO U NIEYATH

o
. Kpumepuu oyenusanusn Maxc. bana
n/n oann yuacmuuka
3D-monenupoBanue B CAIIP
1 | Texunyeckue 0cOOEHHOCTH CO3AaHHOI yuacTHHKOM 3D- 10
Mo/1eJIH
OreHKa CKIaIBIBAETCS 110 HAIMYHUIO DJIEMEHTOB, B MpeIeax
MaKCUMyMa:
e rabapuTHbIEC pa3Mepbl BCErO U3/AENUs COOTBETCTBYIOT
TpeboBanusaM (1 Gam);
e KaxJas JAeTanab COOPKH MO I[BETY OTIUYAETCS OT Jie-
dontHOTO (ceporo) (1 6amn);
e BhINIOJIHEHA cOOpka Mozenu (3 Oamna);
® BBINIOJIHEHO PA3HECEHUE KOMIIOHEHTOB Mojenu (3
Oaia);
e (pailnpl B Marnke MOAMKUCAHBI COTJIACHO PEKOMEHIAIUSM,
o 3aganuto (1 6amn);
e Bce Mojenu coxpaneHsl B STEP-dopMmar (1 6amr);
2 | CaoxHocTh pa3padoTaHHoi kKoHcTpykuuu 3D-moaenu, mo- 3
aupuxanms (popma, TexXHHYECKHE PellIeHUs], TPYA0eM-
KOCTb)
OreHKa CKIaAbIBAETCS M0 HAIMYHUIO AIIEMEHTOB, B Mpeenax
MaKCUMyMa:
® 1MeeTCs JAOMOJHUTENbHAS KOHCTPYKTUBHAA MOAU(H-
Kallisg OTHOCUTENIbHO 00pasia B 3ananuu (1 6amn);
e M3aliH MOJENIM OTJIndaeTcs oT odpasma (1 6amn);
® 1MeeTCs JAOTMOJIHUTENbHOE YKparieHue n3aenus (1
Oamn);
IMoaroroBka npoekrta k 3D-neyaru
3 | ®aiin komaHaHOr0 Koaa AJsi 3D-neyaTu Moaesn B mpo- 3

rpamme-ciaiicepe (Hanpumep, Cura, Polygon uwim uHoii)
OneHka CKJaibIBaeTCs M0 HaJUYMIO AJIEMEHTOB, B Mpe/iesax Mak-
cUMyMa:
e gcode Bcex Mozenel nomyuens! (1 6amn);
e BHIOOP YUaCTHUKOM HAJMYHUS WIH OTCYTCTBHSI MOAJIEPIKEK
1 CJIOA MMPUWJIMIIAHUSA B IPOCKTEC OCYIIECTBJICH I'PAMOTHO
(1 6amn);
e c/ellaHbl CKPUHILIOTHI, IEMOHCTPUPYIOIIKE HACTPOMKH (1
Oamn);




Makc. bann
Kpumepuu ouenusanusn
n/n oann yuacmHuka
4 | D¢pdekTUBHOCTH pa3MelIeHUsI H31eJTusl 2
O1eHKa CKJIaIbIBACTCS 110 HAIMYHIO DJIEMEHTOB, B Ipe/eiaX MaK-
cUMyMa:
® BCE MOJICJIA ONTUMAJILHO OPHUEHTHPOBAHBI C TOUYKH 3pe-
Hus neyaTy (1 6an);
® TIPOTOTHUIIBI A meyatu uMetot macmrad 100% (1 6amn);
OueHka pacne4aTaHHOI0 MPOTOTHIIA
5 | Ipororum u3aenaus (neraseii) 7
O1eHKa CKJIaIbIBACTCS 110 HAIMYHIO DJIEMEHTOB, B MpeiesiaX MaK-
cUMyMa:
e  W3JeIHe MOJHOCTRIO pacneyarano (1 6amn);
e u3nenue cobupaercs 6e3 UCIOIb30BAHUS BCIIOMOTaTelb-
Horo uHCTpyMeHTa (1 Gamn);
e CTBOPKH OpraHaizepa GUKCHPYIOTCS K Koprycy 0e3 ca-
MOTIPOHM3BOJIBHOTO JIEMOHTaXa (2 Oaia);
® CTBOpKH Opranaiizepa B cbope puxcupyrorcs 6e3 camo-
MPOM3BOJIBHOTO PACKPBIBAHUS M PACKPBIBAIOTCS O3 upes-
MepHoro ycunus (2 6amna);
e u3zenue pa3dupaercs 6e3 UCMOIB30BAHUS BCIIOMOTaTeb-
HBIX HHCTPYMEHTOB (1 Gain);
I'padgmueckoe opopmieHne 3a1aHUA
6 | IlpenBapuTe/bHbIi 3CKH3/TeXHUYECKHIl PUCYHOK Ha Oymare 2
OreHKa CKJIaIbIBAETCs 10 HAIMYHUIO DIIEMEHTOB, B TIpeeiax MaK-
CHMyMa:
® Ha HCKHU3E M300pakeHbI BCE KOHCTPYKTUBHBIE eTanu (1
Oamn);
e  BbIIEPKAHBI MPOTIOPIHU MEX Iy aeTansmu (1 6amn);
7 | UToroBbie yepTexu (Ha Oymare Wd B 3JJeKTPOHHOM BH/Ie) 8

OreHKa CKIIaIBIBACTCS 110 HATMYHUIO DJIEMEHTOB, B IIpe/esax
MaKCUMyMa:

e Bce uepTexu opopmieHsl B cootBeTcTBUU ¢ ECK/I:
NpaBUIBHO MoA00paH GopmaT aucTa(oB) — A dIEK-
TPOHHOTO YepTeka, MPaBUIBLHO M0100paH MaciTad
0TOOpaKeHUsI MPOEKIMl Ha ucTe(ax) — sl py4YHOTO
yeptexa (1 6amn);

e Bce ueptexu opopmieHsl B coorBercTBuu ¢ ECK/I: 3a-
MIOJTHEHA OCHOBHASI HA/IITUCH [T OIMHOYHOTO JIUCTA,
NPaBUJIHHO BEIOpaHA M 3alI0JTHEHA paMKa JIIs TIOCIIe -
IOIIUX JINCTOB B MHOTO CTpaHUYHOM uepTexe (1 6amn);

e Bce uepTexu opopmiieHsl B cootBeTcTBUU ¢ ECK/I:

JUHU 0()OPMIIEHHS YepPTEKEH BBHIMOIHEHBI COTTIACHO
I'OCT (1 6amn);




n/n

Kpumepuu oyenusanusn

Makc.
oann

Bann
yuacmHuka

Ha YyepTekax u300pa’keHbl Bce HE0OXOJUMbIE BUIBI Jie-
Tau (2 6aia);

Ha YepTekax MpOCTaBIeHbl HEOOXOIUMBIE JIsI MOJCIH-
POBaHUS JETAIH pa3Mepbl U oceBbie TUHUU (1 Gamn);
Ha yepTexe(ax) BBIIOIHEHBI BCE HEOOXOIUMBIE pa3-
pe3bl wiu cedenus (2 6aa).

HTroro:
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Kpurepuu onieHuBaHMsI NPAKTHYECKOH padoThI o 3D MoaeIMpOBaAHNIO

Ne Makc. bann
Kpumepuu oyenusanusn
n/n oann yuacmuuka
3D-monenupoBanue B CAIIP
1 | Texunueckue 0cOOEHHOCTH CO3AaAHHOI yyacTHMKOM 3D- 15
Mojeu
OrnieHKa CKIaAbIBACTCS MO HATMYHUIO SJIEMEHTOB, B Mpejieax
MakcuMyMma:
e rabapuTHBIC Pa3MepPhl BCETO U3EIUS COOTBETCTBYIOT
TpeboBanusm (1 6amn);
e KaxJas JAeTaiab COOPKH MO I[BETY OTINYAETCA OT Jie-
donrHOrO (ceporo) (1 6amn);
e KOHCTPYKIIMSI OCHOBaHMs OTJIMYAETCS OT oOpasia (2
Oaia);
® KOHCTPYKILMSI CTBOPOK OTJIMYaeTcs OT oopasua (2
Oaia);
e croco0 3aKphIBaHMs CTBOPOK OTJIMYAETCS OT 00pasia
(2 6amna);
e BhINIOJIHEHA cOOpKa Mozenu (2 Oamna);
® BBINOJHEHO pa3HECEHNE KOMIIOHEHTOB Moienu (2
Oaia);
e M3aliH MOJCIIH OT/IM4YaeTcs oT obpasma (1 6amn);
e (haiiyIbl B Manke MOANMUCAHBI COTJIACHO PEKOMEHIAIIHSIM,
no 3ananuto (1 6amn);
e Bce Mojenu coxpaneHbl B STEP-dopMmar (1 6amr);
2 | CaoxHocTh pa3padoTanHoi KoHcTpykuun 3D-moaenu, mo- 4
aupurkanmus (popma, TeXHUYECKHE PellIeHHs], TPYA0eM-
KOCTb)
OreHKa CKIaAbIBAETCs 10 HAIUYHIO DJIEMEHTOB, B Mpeienax
MaKCUMyMa:
® HMeeTCs JOTOJIHUTEIbHAS KOHCTPYKTUBHAS MO (H-
KaI[isi OTHOCUTEIBHO 00pasiia B 3a1anuu (2 6asa);
® HMeeTCs JOIOJIHUTEIBPHOE YKpaIIeHHEe n3Ieius (2
Oamna);
I'paduueckoe opopmiieHne 3a1aHusA
3 | [IpexBapuTeIbHBII 3CKU3/TEXHUYECKHIT PUCYHOK Ha 0y- 4

mare
OrieHKa CKIaAbIBACTCS IO HATMYHUIO AJIEMEHTOB, B TIpeieax
MaKCUMyMa:
® Ha ACKH3E U300paKeHBI BCE KOHCTPYKTUBHBIC JETAN
(2 6amna);
® BBIJEpXKAHBI TPOTMIOPIIMU MEXY eTansamu (2 6anna);




Kpumepuu oyenusanusn

Makc.
oann

Bann
yuacmHuka

HTorosnie HEepTEKU (Ha 6yMare UJIA B 3JICKTPOHHOM BI/I[[e)

OLIGHKa CKJIIaABIBACTCS IO HAJIMYHIO 3JICMCHTOB, B IIPCACIIax

MaKCuMyMa:

Bce uepTexxu opopmiieHsl B coorBercTBun ¢ ECK/I:
NpaBUIBHO MO00paH GopMaT aucTa(oB) — AJIs HJIEK-
TPOHHOTO YepTexka, MPaBUIBHO 10100paH MaciTad
OTOOpa)KeHHS IPOSKITNI Ha JTucTe(ax) — ISk pyIHOTO
yepreka (2 6ana);

Bce uepTexxu oopmiensl B cootBeTctBun ¢ ECK/I: 3a-
MIOJTHEHA OCHOBHASI HAJIITUCH [T OIMHOYHOTO JIUCTA,
MPaBUJILHO BBIOpAaHA U 3aMOJIHEHA paMKa JUIsl TOCHIe Y-
IOIIUX JIUCTOB B MHOT'O CTPAHUYHOM uepTeke (2
Oana);

BCe uepTexxu opopmiieHsl B coorBercTBur ¢ ECK/I:
JTUHU 0(OPMIICHUS YePTEKEH BBIMOIHEHBI COTTIACHO
I'OCT (2 6amnna);

Ha yepTekax U300pa’keHbl Bce HE0OX0JUMbIE BUIbI Jie-
taau (2 6aia);

Ha YepTeKax MPOCTABICHBI HEOOXOIUMBIE 1T MOACIIH-
pOBaHMS JIeTaIM pa3Mepbl U OceBble TUHUM (2 Oaia);
Ha yepTexe(ax) BBIIOJIHEHBI BCe HEOOXOIUMBbIE pa3-
pe3bl uiu ceuenus (2 6anmna).
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Hroro:
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