IpakTHyeckoe 3aganue 1151 MyHMIHMIIAJIbHOT0 3TaNAa
Bceepoccuiickoit 01MMINAAbI IKOJIbHUKOB
o TexnoJioruu 2024-2025 yueoHoro roaa
TxJ1ace

3 D-MoaeIMpoOBaHHE H N1€YaATh

Bpewms uzrorosnenus 150 muH. (¢ 1Bymst nepepbiBamu o 10 muH.)

3aganme: 1o MpeUIoKEHHOMY 00pasily paszpaboraiiTe ACKU3 H3aenus, cosnaire 3D-
MOJIeNIb M3JeNHus B CHUCTeMe aBToMmaTuupoBaHHOro mnpoektupoBanusi (CAIIP),
MOJITOTOBBTE MPOEKT I TMe4yaTH MpoToTurna Ha 3D-mpuHTepe, BBIMOIHUTE UYEPTEK
15631 (SN 1508

Oopa3zen: «KHnxHas 3aKIaaKa.

Puc. 1
O6pazen uznenus «KHKHAS 3aKIaaKay.

I'abaputHble pa3mepsnl m3geausi: He Oosnee 100 x 100 x 7 MM (quHa, MIUPUHA U
TOJIIIIMHA COOTBETCTBEHHO).
IIpouune pa3mepbl U TPEOOBAHMS!

v’ TOJIIMHA U3/EHs JT0/UKHA OBITh HEe MeHee 1 MM;

v’ Kpas ¥ BBIPE3bI B MOJIENIU CKPYIJIEHBL.

JAun3aiin:
v’ UCTIONB3YITE TPOU3BOJIBHBIN IBET IS MOJIEITH, OTIHYHBIN OT 6a30BOTO CEPOTro;

v’ PEKOMEHIYEeTCs YTO-TO MOTU(DUIIMPOBATH B M3JCIUH [0 CPABHEHHIO C 0OPas3IoM;
npoayMaiiTe 3CTeTUKY (OpPMBbI W3AENUs, JONOJHUTENIbHbIE YKpAIIeHUs] B BUJE
BBIPE30B, HA/IMKUCh; MOCTAPANUTECH CAENIAaTh €0 KOHTPACTHBIM, HE MEePerpyKEeHHBIM
arieMeHTaMu, cOalaHCUPOBAaHHBIM KOMIIO3UI[MOHHO.



Pexomenpaumu:

» llpu paszpaboTke MomenH CIEAyeT YYeCThb IMOTPEIIHOCTh Me4yatH (TpH
KOHCTPYHUPOBAaHUU OTBEPCTHil, Ma30B M BHICTYNOB). Ecnu B 3amanum TpedyeTcs
npousBectu 3D-mevaTe M3AEAUSA C COUYETAIOUIUMUCS AETAISAMU, TO IS YTOUHEHUS
3a30pOB M YCAJKHU PEKOMEHJyeTCs HameyaTaTb MPOOHUK (HalpUMeEp, IJIACTHHY C
OTBEPCTUEM U BBICTYIIOM HY>KHBIX Pa3MEPOB).

» Ilpu nmonroroske 3D-mMoaenu K nmeyaTH MIACTUKOBBIM MPYTKOM CIIEAYET pa3MeaTh
JeTalb B IIporpaMMe-ciaiicepe Ha HauOOJbIIEM W3 IUIOCKUX €€ OCHOBAaHHUH,
NOCKOJIbKY 3D-nipuHTEp HapamuBaeT MOJENIb CHU3Y BBEPX.

» OntuMmanbHOe BpeMs pPa3paOOTKM MOJAETH — TIIOJIOBMHA BCErO OTBEIEHHOTO Ha
IPAaKTUKY BPEMEHH, He 3a0y/IbTe PO UTOrOBBIE uepTexku uzaenusa! Hecnemmre, HO
ITIOMHUTE, YTO BEPHBIA pacYET BPEMEHH MOOLLIPSIETCS.

IlopsinoK BeINOJTHEHUsI pa0OTHI:
1) Cozpaiite NTMYHYIO ManKy B YKa3aHHOM OpraHu3aTopamMu Mecte (Ha pabodem
CTOJIE KOMITbIOTEpA WJIM CETEBOM JHUCKE) C HA3BAHUEM 10 IIA0JIOHY:
Zadanie HoMep y4yacTHHMKA_rosolimp
IpuMep:
Zadanie_123 rosolimp
2) Beimonnaute 3nekTponHyo 3D-Moens u3enus ¢ UCIOIb30BaHUEM ITPOTPAMMEI
CAIIP, nanpumep, Kommac 3D, T-Flex Cad. (ecnu uznenue B 3alaHUM MHOTO/ICTAIBHOE,
CJIeIyeT CO3/1aTh OTAEIbHbIE MOJCIIN KAKIOM 1eTanu U cOOPKY — B OTAENbHBIX (ailnax).
3) Coxpannure B JHYHYIO Tanky ¢aii mpoekta B gopmare cpeabl pa3padoTKu
(manmpumep, B Kommac 3D sto ¢opmar m3d) u B popmare STEP ¢ Ha3BaHHeM 1O TOMY
e 11a0JIOHY:
zadanie_HoMep y4acTHUKA_rosolimp.Tun
IpuUMep:
zadanie_123 rosolimp.m3d
zadanie 123 rosolimp.step
Ecnu uznenue MuorozaeraiabHoe (eciiu TpeOyeTcs 1o 3aJIJaHUI0), B Ha3BaHUS
daiinoB crieayet 100aBISATH HOMEP JI€Talu, HAPUMED:
zadanie_123 rosolimp_detl.m3d
zadanie_123 rosolimp_detl.step

B wnasBanme aitna cOopku (ecnu TpeOyeTrcss TO 3aJaHUI0) CJIEAyeT BHECTH

COOTBETCTBYIOIIIEE YKa3aHUE, HATIPUMED:
zadanie_123 rosolimp_sbor.a3d

4) DxcniopTupyiite anekTpoHHbie 3D-momenu usnenus B ¢opmar .Stl Takke B
JMYHYIO TATKY, CIEAYs TOMY JKe 1madnony uMenu (mpumep: zadanie_123 rosolimp.stl).

5) [loaroroBbTe MOAEIL JUIS IICUYaTH MPOTOTHIA Ha 3D-mpuHTEpe B mHporpamme-
cmaiicepe (CURA, Polygon wnu wHOM), BBICTABHB HEOOXOAMMBIC HACTPONKH I€YaTH B
COOTBETCTBMM C IIapaMeTpaMd II€YaTH M0 YMONYAaHWIO' WM 0€000 YKA3aHHBIMH
OpraHu3aTopamMu, HEOOXOJAMMOCTh TOIIEPKEK W KOHTYPOB IMPUIUIAHUS OIPEACIIUTE
CaMOCTOSITEIILHO.

6) BeInoHUTE CKPUHIIOT MPOEKTa B Cllaiicepe, IEMOHCTPUPYIOIIMHA BEpHBIC
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HACTPOWMKHM  T[€YaTH, COXpAaHUTE€ €ro Takke B JIMYHYIO Tanky (mpumep:
zadanie_123 rosolimp.jpg).

7) Coxpanure Qaiin mpoekTa Jjs rmeyatd B popmare mporpaMMBbI-ciialicepa, Clemays
BcE€ TOMY ke 11a0ony umeHu (pumep: zadanie 123 rosolimp.gcode).

8) [Ipomsseaute neuarb 3D-momenu Ha 3D-npunTEpE.

9) B mporpamme CAIIP wiam BpydHYIO Ha JIUCTE YEPTEKHON WM THCYeH Oymaru
opopmure ueptéx wmzaenus, codmomas tpedoanus ['OCT ECK]I, B HeoOxommmom
KOJIMYECTBE B3aMMOCBSI3aHHBIX MPOEKIINH, ¢ MPOCTaBICHUEM pa3MepoB, 0GOpMIICHHEM
paMKH U OCHOBHOM HAJINUCH W T. . (€CIIM BBIIOJHIETE YEPTEX Ha KOMIIBIOTEpE,
COXpaHHUTE €ro B JMYHYI0 Manky B ¢opmate mnporpammsl U B (opmare PDF ¢
COOTBETCTBYIOIIUM UMEHEM).

10) [IpoaeMoHCTpUPYITE U CIAHTEe OPraHU3aTOPaM BCE CO3/IaHHBIC MAaTCPHAIBI:

v/ HaredaTanHyro Ha 3D nmpuHTEpE MOJIEh KHIKHOM 3aKIIa K1,

v’ nmrunyro nanky ¢ dainamu 3D-monenu B popmarax step, stl, mogens

B (popMarte cpeabl pa3padOTKH, IPOEKT u3zenusa B gopmare caaiicepa;
v/ UTOTOBBIE YEPTEKH U3ENHUs (PACIeYaTKy dJIEKTPOHHBIX YepTekeii popmaraPDF
OCYILECTBIISIOT OPraHU3aTOPhI).

[1o oxkoHYaHUU BBINOJIHEHUS 3a/1aHUN HE 3a0yAbTE HABECTU MOPAIOK HapaboueM
MECTE.
YcnenrHoit padboThl!

! mapaMeTpsbl MeyaTy o yMOJIYaHHIO OOBIYHO BBICTABJIEHBI B IPOrpamMMme-cialicepe: Mojens 3D-npuHTepa, quamerp
COIuIa, TEMIIEpaTypa MeYaTH, TOJIINHA CII0s TIeYaTH, 3aTI0JIHCHNE U T.1.



Kpurtepuu onennBanusi 3D-MoeiupoBaHue U MeYaTh

Kpurtepun oueHuBanust

Makec.
oaJLI

Bana
YYaCTHHKA

3D-monenupoBanue B CAIIP

Baanenue 3D-penakropom CAIIP (cTeneHnb
CaAMOCTOSITEJILHOCTH):

v

v

YYaCTHHK CAMOCTOSITEIILHO BBITTOJIHIII BCE OTEpaIiin
IIPH CO3JIaHUH MOJIeNH B penaktope (4 6amra);
YY4aCTHUKY MOTPeOOBaIUCh 2—3 MOJICKA3KU 10 paboTe

B peaakTope (BOMPOCHI MO OPraHU3AIUM MANKH U
HMEHOBaHUIO (ailiIOB He CHHIKAKOT 0aJL!), HO rocye
OH CaMOCTOSITEIIBHO CMOT BBITIOJIHUTH padoTy (2 O6ania);
YYaCTHHK 9acTO 33J1aBaJl BOIIPOCHI IO TEXHOJOTHH
MOJIETUPOBAHUSI B PEIAKTOPE, MO IKCIOPTY (HAIIIOB,

JEMOHCTPUPYS HE3HAHUE WJIU HETTOHUMaHUE MPOIECCOB
(0 6a1OB)

4

Texnnuyeckue 0cO0EHHOCTH CO31aHHOM ydyacTHUKOM 3D-
MOJeJIN

OneHka CKJIaJIbIBaeTCs O HAIUYUIO 3JIEMEHTOB,

B [IpeJeIaX MaKCUMyMa:

AN NI NN

v

v

rabapuTHBIC pa3Mepbl BbIAepKaHbl (+3 Oasa)

Kpasi ¥ BBIPE3bI B MOJICITH CKpPYTJICHBI (+2 Oasa)
TOJIIIIMHA U3/ienus He MmeHee 1 Mm (+3 Gara)
U3JIeTTUE BBITIISIUT 3CTETUYHO, HE UCKAKEHHO

(+2 6ayna)

LBET MOJAENU oTian4aercs ot crangaptaoro B CAIIP
(+1 6amn)

¢baiibl B Marke MMEHOBAaHBI BEPHO, 110 3aIaHHUIO

(+1 6amn)
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Kpurtepun oueHuBanusi

Makec.
oaJLI

Bbaaa
YYaCTHHKA

CaoxkHocTh paspadoTaHHoil KOHCTpYKuuu 3D-moxesn,
Moaupurkauus (popma, TeXHHYECKHE PELLICHHS,
TPYA0EMKOCTh HHCTPYMeHTOB CAIIP)

v’ pabora BBIIOJHEHA C JOTIOIHUTEILHOM
KOHCTPYKTUBHOM MOAN(UKAILIMEH OTHOCUTEIHHO
oOpasiia B 33/1aHUH, YCIOKHEHUEM (POPMBI WITH
nobasjieHreM jaekopa (2 0asa)

v’ paboTa BBINOJIHEHA B TOYHOCTH COTIIACHO 00pasIly Wiu
C U3MEHEHHEM Pa3MepPOB, 0€3 KOHCTPYKTUBHBIX
n3MeHeHni (1 6amr)

v' paboTa BBINOJIHEHA HE MOJHOCTHIO, OTCYTCTBYIOT
KOHCTPYKTUBHBIE 31eMeHTHI (0 06auioB)

IMoaroroBka nmpoekra k 3D-neyatu

dDaii;1 KOMaHIHOTI0 Ko 1iada 3D-meyaTn MojaeIu

B nmporpamMmme-cJaiicepe (Hanpumep, CURA, Polygon

WIH UHOM)

v Gcode 1o kpaiiHeii Mepe OIHOM MOIEH MOIyEH,
YUTEHBI PEKOMEH/IAIIMY HACTPOUKH €YaTH, CICTaHbI
CKPHUHIIOTHI (4 Oasa)

v" Gcode 1o kpaiiHeit Mepe 0JJHOM MOJIENH TIOIyY€EH, HO HE
YUYTCHBI HACTPONKH, HET CKPUHIIIOTOB (2 Oania)

v Gcode He noTydeH, MOAr0TOBKA HE BBIOJIHEHA
(0 6amoB)

IMosHOTA BBINOJIHEHUS U31eJIUsl (MHOTOJIETATBHOE
OIICHUBAETCS M0 HATMYUIO JETATCH-KOMIIOHEHTOB,
OJHOJCTAIbHOE — B IICJIOM):
v’ BCe KOMIIOHEHTHI M3/IETUS [TOArOTOBIEHB! K 3D-neuaTn
B €JIMHOM IPOCKTE MJTH B OTACIbHBIX (haiiimax Gcode
(2 6amna)
v’ He BCe KOMIIOHEHTBI M3IENIUs IIOAr0TOBJIEHBI K 3D-
nevatu (0 GamoB)

¢ ¢eKTHBHOCTH NpUMeHeHus npu 3D-neyatu

KOHTYPOB NPUJIHIIAHUA U NOJIEePKeK, ONTHUMAIBbHOCTD

HCIO0JIb30BAHUSA MM HEHCIIOIb30BAHNS:

OneHka CKJIaIbIBaeTCs M0 HATUYHUIO 3JIEMEHTOB,

B IIpeiesiax MaKCUMyMa:

v/ BBIOOD YYaCTHUKOM HAJIWYUS WM OTCYTCTBHS
NOJJIEP/KEK B MPOEKTE MPOTOTUIIA OCYLIECTBIEH
rpamMoTHO (+1 Gamn)

v' BBIOOpP Y4aCTHUKOM HAJIUYHSI WJIK OTCYTCTBHUS CIIOSK
npwIAnanus («I0O0KM») B IPOEKTE MPOTOTHUIIA
oCymecTBIEH rpaMoTHO (+1 Gam)




Makec. Bana

Kpurepuu onennBanus
pHTEP B 0aJJ1 | yYaCTHHKA

I'padpuueckoe opopmiienue 3axanus

7.| UToroBblii 4epTésk (Ha OymMare Wiy B 3JIeKTPOHHOM 7
BHJIE):

Or1ieHKa CKJIaIbIBACTCS 110 HATMIHIO JIEMEHTOB,

B TIpeiesiax MaKCUMyMa:

v BMeeTcs HeoOX0QUMO€E KOJIM4eCcTBO BUI0B (+1 Gaiwn)
v/ TPaMOTHO HCIIOJIB30BAHbI THITBI JIMHHUI: TOJICTHIE,
ToHKHE u ap. (+2 Oama)

IIPOCTaBJICHBI BCE HEOOX0AUMbIE pa3Mephl (+2 0asia)
BEPHO MPOCTABJICHBI BCE oceBblie TuHUH (+1 Oam)

4epTéxK 0POpMIICH, IMEETCS paMKa, OCHOBHAS HA/IITHACh
(+1 6amn)

ANANEN

OO0mas xapakrepucTuka padorsbl

8.| CkopocTh BHINOJIHEHHUSI Pa0OThI: 2
v/ Yy4aCTHHK OKOHYHJI pPabOTy CYIIECTBEHHO paHbIIE CPOKa
(2 6amna)
v/ YY4aCTHHK 3aTPaTHII HA BBIIOJIHEHUE 3aaHusl BCE
OTBEIEHHOE BPEMsI, BCE 3a/IaHHUsI paOOTHI BHITIOJTHCHBI
(1 6amm)
v/ yYaCTHUK HE CIIPABHIICS CO BCEMHM 3aIaHUSAMU
B otBeiéHHOE Bpems (0 OamioB)

HUroro: 35

IIpencenarens Kwopu:

YJieHbl KOpU:



MarepuajibHO-TeXHHM4YECKas1 0a3a 1 000pyA0BaHUeE

Ne n/m | HazBanue maTepuasioB U 000pyA0BaHHUS KosauvecTBo
1. 3D-npunTep ¢ FDM neuatbio 1
2. dunament (ABS ¢unament, PLA ¢unamenr, 1

Polymer ¢unament u T.1.)
3. [1K ¢ nanuuuem 3D-pegakropa (KOMITAC 3D,
Autodesk Inventor, Autodesk Fusion 360), 6paysep u
noctyn B UHTepHET 11t ob6ecrieueHus: BO3SMOKHOCTH 1
pa6otsr B Tinkercad u Fusion 360, mporpamMmoii
cmaiicuara (Cura, Polygon, Slic3r), cpenctsa
npocMoTpa rpapudeckux ¢ainos u popmara PDF
4, CpencTBo Jy1st YUCTKH U 00cimyxuBanus 3D- 1
pUHTEpa
S. Jluctel 6ymaru popmara A4, IpeaIOYTUTETBHO 1
YepTEKHOU
6. Kapangamm npoctsie (TM 1 OBBIIEHHON MSATKOCTH) 1
7. Jluneiika (pexkomenayercs 30 cM), yroJbHUKU 1
yeptéxubie (45°, 30°, 60°)
8. JlacTuk 1
Q. [{upKyJb YepTEKHBIMI 1




