BCEPOCCUICKA S OJINMITUAJIA IIIKOJIbHUKOB
10 TEXHOJIOT U
MYHUITATIAJIBHBIN DTAII
2023-2024 yueOHbIH TOI
[TPAKTUYECKUI TYP

7-8 xitacc

Hanpagiienue «3D-MoaeupoBaHue u ne4yaTby

3aganue: Mo NMpeIOKEHHOMY 00pasily pa3padoTaiiTe 3CKU3 u3zenus, co3aante 3D-
MOJENIb M3JEeIUsl B CHUCTEME aBTOMaTu3upoBaHHOro mpoektupoBanus (CAIIP),
MIOATOTOBBTE MPOEKT ISl MeYaTH MpOTOoTUIAa Ha 3D-NpUHTEpE, BBIMOIHUTE YEPTEK
W3/CIHS.

Oo6pa3zen: «KHmxKHas 3aKIaaKa».

Puc. 1
Oo6pa3zen n3genus «KuamkHas 3aKinaakay.

I'abaputHbIe pa3mepsl n3aeaus: He 6onee 100 x 100 x 7 MM (mymuHa, ITUpHHA U
TOJIIIIMHA COOTBETCTBEHHO).
IIpoune pa3mepsbl U TpeOOBAHMS:
v TONIMHA U3eUs JOJKHA OBITh HE MeHee 1 MM;
v’ Kpas ¥ BBIPE3bI B MOJEIN CKPYIIICHEI.
JAn3aiu:
v/ MCHOJIB3YITE MPOU3BOJIBHBIN I[BET ISl MOJIEIH, OTJIMYHBINA OT 6a30BOT0O
CEPOro;
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v’ PEKOMEHIYETCS YTO-TO MOTU(DUIIMPOBATE B W3ACIUH 0 CPABHEHHIO C
oOpasmoM; TpoayMalTe »dCTETUKY (OPMBI H3IACHHs, JOTOJHUTEIHHBIC
YKpalleHusi B BHUJAE BBIPE30B, HAJIWCH, I[IOCTAPAUTECh CHENATH €ro
KOHTPACTHBIM, HE TEPErpyKEHHbIM JJIEMEHTaMH, COaJTaHCUPOBAHHBIM
KOMITO3HIIMOHHO.

PexoMeHanuu:

» [Ipu pa3paboTke MOAENTU CIEAYeT VYYeCTh IMOTPEIIHOCTh Tiedatu (Tpu
KOHCTPYHUPOBAHUM OTBEPCTHUH, Ma30B U BbICTYNOB). Ecnu B 3aianuu tpedyercs
npousBectd 3D-meyaTe H3AENMS € COYETAIOIMMHUCA ACTAIAMH, TO JUIS
YTOYHEHHUS 3a30POB U YCAJKU PEKOMEHyeTCsl HareyaTaTh IPOOHUK (Hampumep,
IJIACTUHY C OTBEPCTUEM U BBICTYIIOM HYXHBIX Pa3MEPOB).

» Ilpu moaroroBke 3D-momenu K TEYaTH IUIACTUKOBBIM TPYTKOM CIICTYET
pasMelnarb JeTajib B IporpamMme-ciaiicepe Ha HauOOJBIIEM U3 IUIOCKUX €€
OCHOBAHHUM, MOCKOJIbKY 3D-nipuHTEpP HapalllUBaeT MOJAEIb CHU3Y BBEPX.

» OntumansHOE BpeMs pa3pabOTKU MOJEIH — TMOJOBHHA BCETO OTBEACHHOTO Ha
MPaKTUKy BpEMEHHU, He 3a0yAbTe MpPO HUTOTrOBbIE uepTexu uzaenus! He
CIICLLIMTE, HO TIOMHUTE, YTO BEPHBIN PacYET BPEMEHH MOOIIPSETCS.

IHopsigok BbINOJIHEHHSI PA0OTHI:
1) CoznaiiTe MMYHYIO MANKy B YKa3aHHOM OpraHW3aTopaMHu MecTe (Ha pabodem
CTOJIE KOMITBIOTEPA UJTU CETEBOM JIMCKE) C HA3BAHUEM I10 11a0JIOHY:
Zadanie Homep y4yacTHHUKA_rosolimp
npuMep:
Zadanie_123 rosolimp

2) BeimostauTe  3NeKTpoHHYHO 3D-Monmene wM3nenus ¢ HMCHOJIb30BAHHEM
nporpammbl CAIIP, nanpumep, Kommac 3D, Autodesk Inventor, Autodesk Fusion
360, Tinkercad, SketchUp, Blender u T. m. (ecim wusmenue B 3aJaHUU
MHOTOJIETaIbHOE, CIEAYET CO3/1aTh OTAECIbHBIE MOJEIH KaXKIO0W J1eTaau U COOPKY — B
OT/ICJIbHBIX (haiisiax).

3) CoxpaHuTe B JIMYHYIO TAnKy (ai npoekra B opMaTe cpeabl pa3padoTKu
(marmpumep, B Kommac 3D sto ¢opmar m3d) u B dpopmare STEP ¢ HazBaHueM 110
TOMY K€ I1a0JIOHY:

zadanie HoMep y4yacTHHKA_ rosolimp.tun
npuMep:
zadanie_123 rosolimp.m3d
zadanie_ 123 rosolimp.step

Ecnu uzgenue MHOrO€TabHOE (€CTIHM TpeOdyeTcs MO 3a/IaHUI0), B Ha3BaHUS

¢dainoB crieayeT 100aBISITH HOMEp ACTaNIU, HATPUMED:
zadanie_123 rosolimp_detl.m3d
zadanie_123 rosolimp_detl.step
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B nazBanme (aitna coOopku (ecau TpeOyeTcs Mo 3aJaHHI0) CIICTYEeT BHECTH

COOTBETCTBYIOILIEE YKa3aHUE, HAIIPUMED:
zadanie_123 rosolimp_sbor.a3d

4) Dxcnoptupyiite auekrponHbie 3D-Monenu u3nenus B ¢opmar .Stl takke B
JUYHYIO  TAaIKy, cienys ~ ToMy — Ke  1mabJioHy — UMEHM  (mpumep:
zadanie_123 rosolimp.stl).

5) [ToaroToBbTE MOJIEINB IS MEYATH MPOTOTUIIA Ha 3D-TipuHTEpEe B Iporpamme-
cinaiicepe (CURA, Polygon unu uHO#), BRICTaBUB HEOOXOIUMbIE HACTPOMKH MeYaTu
B COOTBETCTBHMH C IIapaMETPaMH II€YaTH [0 YMOIYAHUIO' MJIM 0€000 YKA3AHHBIMH
OpraHu3aTopamu, He0OXOAUMOCTb MOJJIEPKEK U KOHTYPOB MPUIUIIAHUS OMPENEIIUTE
CaMOCTOSITEIIBHO.

6) BBIMOJIHUTE CKPUHIIOT MPOEKTa B Cllalicepe, MEMOHCTPUPYIOIIMNA BEPHBIC
HACTPOWKHM TI€YaTH, COXpaHUTE €ro Takke B JHUYHYIO Tnanky (mpumep:
zadanie_123 rosolimp.jpg).

7) Coxpanute (aiil mpoeKkTa JjIsl medaTd B (GopmaTe MporpaMMbI-ciianicepa,
creys Bc€ ToMy ke mabnony umeHu (mpumep: zadanie 123 rosolimp.gcode).

8) IIpomsseaute nevyarb 3D-monenu Ha 3D-nipuHTEpE.

9) B mporpamve CAIIP wiam BpydHYIO Ha JHCTE YEPTEKHON WIM MHUCYCH
oymaru odopmute ueptéx uzaenus, codmromas Tpedoanus ['OCT ECK], B
HEOOXOJMMOM  KOJIMYECTBE B3aMMOCBSI3AHHBIX MPOEKIHMA, C MPOCTABICHUEM
pa3MepoB, OopOpMIIEHHEM PaMKH M OCHOBHOW HAIIMUCUA U T. 1. (€CIIU BBIMOIHIETE
4epTEXK HA KOMITBIOTEPE, COXPAHUTE €T0 B TUYHYIO MaNKy B (hpopmMaTe mporpaMmbl U B
dbopmare PDF ¢ coOTBETCTBYIOIIUM UMEHEM).

10) [TpopeMoOHCTpHUPYITE U CAAWTE OPraHU3aTOPaM BCE CO3aHHBIC MATEPUAITBI:

v/ Haneyarannyro Ha 3D nmpuHTEpe MOEIh KHUKHOM 3aKJIa/IKu;

v/ nnuHyro nanky ¢ ¢aitnamu 3D-mozxenu B popmarax step, stl, moxens

B (popMaTe cpenbl pa3padoTKH, IPOEKT u3aenus B ¢popmare ciiaiicepa;
v/ UTOTOBBIE YEPTEKU M3IENUs (PACIICUATKy dJIEKTPOHHBIX YepTexe popmaTa
PDF ocy1iiecTBasIOT OpraHu3aTophl).

[To oxoHYaHMU BBIMOIHEHUS 3a/1aHUi He 3a0ybTe HABECTU MOPSAIOK Ha
pabouem mecre.
VYcenemnoit pabotsi!

! mapaMeTpsbl MeyaTH 1o yMOJIYaHHI0 OOBIYHO BBICTABJIEHBI B IPOrpaMMe-cialicepe: Mozaens 3D-npuHTepa, auamerp
COIlIa, TEMIIEpaTypa MeJaTH, TOJIINHA CJI0s TIeYaTH, 3aIl0THEHUE U T.1.
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Kpurepuu oueHuBaHus NPaAKTHYECKOM padoThl 1o 3D-Moae1MpoOBaHUIO

Kpurtepun onennBanus

Makec.
0aJL1

baaa
YYaCTHHKA

3D-mopeaunpoBanue B CAIIP

Baanenue 3D-pexakropom CAIIP (cTeneHnn

CaMOCTOSITEJILHOCTH):

v/ YYaCTHHK CAMOCTOSITEIBHO BBIOJIHUIT BCE OTIEPAI[MN
MIpU CO3/TaHUK MOJIENIU B pefakTope (4 6anna);

v’ y4acTHHKY MOTPeOOBaTHUCH 2—3 TOACKA3KH 10 paboTe
B peakTope (BOMPOCHI 0 OPraHU3aluM NANKU U
HMEHOBAHMIO (PAHJI0OB He CHMKAKT 0asu!), HO mocie
OH CaMOCTOSITEJILHO CMOT BBITIOJIHUTH padoTy (2 6aa);

v/ YyYaCTHHK YacCTO 3aaBaJl BOIPOCHI 110 TEXHOJIOTHH
MOJIETTMPOBAHUS B PEeIaKTOpE, MO IKCIOPTY (ailios,

JEMOHCTPHUPYSI HE3HAHWE WJIM HETIOHUMAaHHE MPOIIECCOB
(0 6amoB)

4

TexHn4yeckue 0COOEHHOCTH CO3AHHOM y4acTHUKOM 3D-
Moj1eJIn
OreHka CKIaAbIBAETCS 0 HATUYHUIO JIEMEHTOB,
B TIpeieIax MaKCUMyMa:
rabapuTHBIE pa3Mepbl BbIAepKaHbl (+3 Oasia)
Kpasi ¥ BBIPE3bl B MOJIENIH CKpyTJIeHBI (+2 Oaa)
TOJIIMHA u3aeaus He meHee 1 mum (+3 Oaa)
W3JIeTTe BBITIISIUT ACTETHYHO, HE HCKaKEHHO
(+2 Gamna)
LBET MOJIeNIM OTJIM4aeTcst oT ctangaptHoro B CAIIP
(+1 Gamn)
V' (aiiipl B narke MIMEHOBAHbI BEPHO, 10 3aJaHHUIO

(+1 Gamn)

DN NN

<
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Kpurepuu oneHuBanusi

Makec.
oaJLI

Bana
YYaCTHHKA

CioxxHOCTH pa3padoTaHHoOil KOHCTPYKIUM 3D-Moaenu,
Mmoauurkauus (popma, TeXHHYECKHE PellleHUSs,
TPYA0EéMKOCTH HHCTPYMeHTOB CAIIP)

v’ paboTa BBIIOJIHEHA C JIOTIOJHUTEIBHOM
KOHCTPYKTUBHOM MOJU(UKaLIMEl OTHOCUTEIHHO
oOpa3ia B 3aJaHUH, YCIOKHEHUEM (POPMBI UITU
nobasjieHreM aekopa (2 6aia)

v/ pabora BBINIOJIHEHA B TOYHOCTH COTJIACHO 00pas3ily Wi
C U3MEHEHHEM Pa3MepoB, 0€3 KOHCTPYKTUBHBIX
n3meHnenuit (1 6amn)

v’ paboTa BBITIOJIHEHA HE MTOJIHOCTBIO, OTCYTCTBYIOT
KOHCTPYKTUBHBIE 371eMeHTHI (0 0asion)

2

IHoaroroBka npoekra k 3D-neyaTun

Daily1 KOMaHAHOTO0 Kojaa st 3D-neyaTu moaeun

B nmporpamme-cJjaiicepe (Hanpumep, CURA, Polygon

WJIM WHOM)

v Gcode o kpaiiHeit Mepe 0OAHOM MOJEIH MTOIYYEH,
YYTEHBI PEKOMEHIAIIUU HACTPOUKH T€YaTH, CJICTIaHbI
CKPUHIIIOTHI (4 Oaia)

v Gceode no kpaiineit Mepe OQHOM MOJEIH MOTyY€EH, HO He
YUTEHbl HACTPOMKH, HET CKPUHILIOTOB (2 Oasia)

v Gcode He mosydeH, OATOTOBKA HE BHIMOJHEHA
(0 6amnoB)

IMostHOTA BBINOJIHEHUS W31eJ sl (MHOTOJETAIBHOE
OIICHUBAETCS TI0 HATMYHIO JETANICH-KOMITIOHCHTOB,
OJIHOJICTAJILHOE — B IICJIOM):
v’ BCE KOMIIOHEHTHI U3JIEJIHs TIOArOTOBIIEHEI K 3D-11euaTu
B CIMHOM ITPOEKTE MJIM B OTIENBHBIX (aitmax Gcode
(2 6amma)
v’ He BCe KOMIIOHEHTHI U3JIEJIHs TIOArOTOBIIEHbI K 3D-
neyaru (0 6amioB)

dppekTUBHOCTH NpUMeHeHus npu 3D-neyaru

KOHTYPOB NPUJIMIIAHUSA U NMOAJIePKeK, ONTUMATBHOCTD

UCI0JIb30BAHUS MU HEMCIIO0JIb30BAHUS:

OreHka CKIaAbIBACTCS 0 HATUYHUIO JIEMEHTOB,

B IIpejiesiax MaKCUMyMa:

v' BBIOOP YYACTHUKOM HAIWYHSA MIIA OTCYTCTBHSI
MOJJEPKEK B MPOEKTE MPOTOTHIA OCYIIECTBIEH
rpamotHoO (+1 Gamr)

v' BBIOOp YYaCTHUKOM HAJIMYUS MM OTCYTCTBHS CIIOS
npuinnanus («:00KW») B TPOCKTE MPOTOTHUIA
ocymiecTBIEH rpaMoTHO (+1 6as)
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Makec. Bana

Kpurepuu ounennBanus
puTEp 0a/J1 | yYACTHHKA

I'padpuyeckoe opopmiieHue 3a1aHusA

7.| UToroBblii 4yepTéxk (Ha Oymare Wi B 3JIeKTPOHHOM 7
BHJIE):

OreHKa CKJIaIBIBACTCS 110 HATMYHUIO SJIEMEHTOB,

B IIpeiesiax MaKCHMyMa:

v’ MMeeTcs He0OOXOAMMO€E KOIHUUECTBO BUIOB (+1 6am)
v IpaMOTHO HMCIOJIb30BaHBI TUIIBI JIMHHIA: TOJICTHIE,
TOHKHE | Jp. (+2 Oaiia)

IPOCTaBJICHBI BCE HEOOXOAMMBIC pa3mepsl (+2 Oasia)
BEPHO MPOCTaBJICHBI BCE OCeBbIe JIMHUHU (+]1 Oarmr)

qepTéx ohopMIICH, IMEETCsl paMKa, OCHOBHASI Ha IITUCh
(+1 Gamn)

AN

OO0mas xapakrepucTuka padorTbl

8. | CkopocTh BbINOJHEHHUS PA0OTHI: 2
v/ y4aCTHHK OKOHYHJI paboTy CYIIECTBEHHO PaHbIIE CPOKa
(2 6anna)
v/ YYaCTHHUK 3aTpaTHJI Ha BBIIIOJHEHUE 3aJaHHs BCE
OTBEAEHHOE BpeMsI, BCE 3aJJaHUs PAOOTHI BBITIOTHEHBI
(1 6amn)
v/ yYaCTHHUK HE CIPABHUIICS CO BCEMH 3aJaHUSMHU
B oTBeiéHHOE Bpems (0 6asioB)

HUroro: 35

IIpeacenaresn Kopu:

YJieHsbl Kopu:
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MaTepHaJILHO-TeXHl/I‘IeCKaH 0azam OGOpyHOBaHHe

Ne n/m | HazBanue maTepuaioB U 000py10BaAHUS KosuvecTBo
1. 3D-npuntep ¢ FDM nedarbio 1
2. ®Gunament (ABS ¢unament, PLA punamenr, 1

Polymer ¢unamenT u 1.1.)
3. [1K ¢ nanuumnem 3D-pengakropa (KOMITAC 3D,
Autodesk Inventor, Autodesk Fusion 360), 6pay3ep u
noctyn B IHTepHET /1 0O6ecredeHus] BO3SMOXKHOCTH 1
pabotsl B Tinkercad u Fusion 360, mporpammoit
cinaiicunra (Cura, Polygon, Slic3r), cpenctsa
npocMoTpa rpaduyeckux ¢dainos u popmara PDF
4, CpenctBo 115t YUCTKHU U o0cmyxkuBanus 3D- 1
IpUHTEPA
5. Jluctel 6ymaru popmata A4, NpeANOYTUTENHHO 1
4epTEKHON
6. Kapangamm npocteie (TM 1 OBBIIIEHHON MSATKOCTH ) 1
7. JIuneiika (pexomenayercs 30 cM), yroJIbHUKA 1
yeptéxubie (45°, 30°, 60°)
8. Jlactux 1
Q. [{upkynb 9epTeKHBIHI 1




