BCEPOCCUIICKA ST OJIUMITUAJTA IIIKOJIbHUKOB
ITO TEXHOJIOI'MN 2024-2025 yu. T.

MyHUIMITAJIBHBIN 3Tan

8-9 xnacc

IHPAKTHYECKOE 3AJIAHUE

o 3D-monenupoBaHuio

B kauectBe 3amaHus I MPAKTUYECKOM YacTU mpeajaraercs co3aarh 3D-
Mozenb «Kpbimkay.
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Pucynoxk 1 — OpurunansHas moaens nzaenus «Kpeimka»



DopMyIMpPOBKA 3aIaHUS

Ha ocHoBe npencTaBieHHOTO BapuaHTa u3eius co3aaiite 3D-moaens uzaenus

B cHcTeMe aBToMaTu3upoBaHHOro mnpoektupoBanus (CAIIP), moaroroBbTe mpoexkT
JUISl IeyaTy mporotuna Ha 3D-npuHTEpE, BBINOJIHNUTE CKU3 U3IEUS.

Hcnoan3yemoe 000py1oBaHHe, MHHCTPYMEHTBbI, PACXOJAHbIe MAaTEePHAJIbI:

1.

8.

N Ok ow

['paduyeckas cranuus
Monwutop

KnaBuarypa
KommnerotepHas MbIb
Kapannam

JIuneiika

[ITapukoBas pyuka

3 nucra popmara A4

TexHuueckoe 3aJaHHue

1.
2.

3.

["abaputnbie pazmepsl Mojenu: He 6osee He Oomee 50x200x200Mm
TpeboBanus k pa3paboTke:

e Mo/enb BEINOJIHAETCS OJHUM TEJIOM

e B Mozaenu npenyCMOTpETh BBIPE3bI IS XBaTa pykoi ¢ paguycoM 100 mwm,
MEXIy LEHTpaMHU KOTOpPbIX, coriacHo Pucynky 1 Heo6xoanmo
cobmoieHue pacctosiuus 250 Mmm

o (CdepHuueckylo BHEIIHIOI MOBEPXHOCTh KPBIIIKU CO3/IaTh C PaJHyCcoM
200 MM, a nHIIMHAP OCHOBAHUA - 90 MM.

e IlpenycMoTperh BBICTYNBI g (UKCALMM KpBIIKK (OaifloHeT) Ha
ocHOBaHUM. BpicTynbl BbicOTON He Oonee 10 MM M OrpaHUYeHHbIE
OOKOBOW KPOMKOM BHEIIHEN YacTH KPBILIKU

e BricTynoB ukcanuu J0IKHO ObITh 6 IITYK

e Bce BepTukaibHble peOpa, BHEIIHIOI KPOMKY M BBIPE3bI IS XBaTa pyKOil
OCHACTUTbH CKPYTJICHUSIMH, PAJIUyC MPOU3BOIBHBIMH.

e JlomoiHUTENbHOE YJIy4YlIEHHE - YJAIUTh 4acTb BHYTPEHHEro o0bema
CO31aHHEM O0O0JIOUKH C yJIaJIEHUEM IIOCKOW HUYKHEN TPaHu.

e JlonmosHUTENBHOE YIy4YlIEHUE - MPEAYCMOTPETh BHYTpEHHHE pelpa
KECTKOCTHU, COXPaHAA BUJ ¥ (PYHKIIMOHA KPBIIIKH

[To okoHuaHuu pPabOT HEOOXOAWMO CHaTh: dCcku3 Ha Oymare, 3D-monennb(B
HECKOJIbKMX (opmaTax!), CHUMOK 3KpaHa M (haill mpoekTa U3 MpOorpaMMbl-
cnaiicepa. Bce HeoOXxoaumble 1A npegocraBiaeHust (popMmarbl (pailioB
yka3anbl B Ta0uuue 1.

Hcnonw3yiite nBera (2 u OoJsiee) il MOJAENIH, OTJIMYHBIE OT 0a30BOrO.
Breimenure omnepanuu CKpyTJICHHS KOHTPACTHBIM I1BeTOM. Hampumep: cuHuii
JUIS BCEH MOJIEIIA, KPACHBIW JIJII CKPYTJICHUMN.



5.

B kadecTBe [OMOJIHUTENHHOW MOAM(PUKAIMK BO3MOXKHO JOOABJICHHE
JIOTIOJIHUTENbHBIX (PacoK, CKpyriaeHui win Haanucend. OHU He JOJKHBI BIUATh
Ha U3MEPEHHUS Pa3MePOB, IEPEUUCICHHBIX B TPEOOBAHUSIX.

Pexomenganun

1.

[Tocne pabGoTel HaAg MOAENBIO HE 3a0yIbTe€ BEPHYTHCS K JCKHU3Y, U BCE
MIEPETIPOBEPUTH.

[TomuuTe, uto 3avactyro npu padore B CAIIP npu BO3HMKHOBEHHH OLIMOOK,
IPUYMHA KOTOpPBIX BaM HE sCHa, CO3JaHUE psAa ONepaluid BHOBb C
UCIPaBJICHUEM HEJOUYETOB IMOJIy4aeTcsi ObICTpee, UeM HCIpaBICHHE OINOOK B
CYILLECTBYIOIIUX 3JIEMEHTAX MOJEIIN.

OOpaTuTe BHUMaHHE Ha BAXXHOCTh COXpaHEHH pe3yJibTaTa Bariei padbotsl — 3D
MoJIeNH B «HeTpanbHOM» popmare STEP.

Iopsinok BeINOIHEeHNsI padOThI

1.

Ha mmcre depré&xHOl wunum mmcyedt Oymarum paspaboraiiTe 3cku3 (Wid
TEXHUYECKUH PHUCYHOK) MPOTOTHUIA IS TMOCIEAYIOIMIET0 MOJACIUPOBAHUS C
yKazaHueM rabapuTHBIX Pa3MEpOB, MOMAINHUIINTE JINCT CBOUM IEPCOHATBHBIM
HOMEPOM yYaCTHHUKA OJIUMITUATBI.

Co3pmaiiTe MMYHYIO TANKy B YKa3aHHOM OpraHU3aTopaMu MecTe (Ha pabodeM
CTOJIE KOMITBIOTEPA UJIM CETEBOM JIUCKE).

Brimoaaute QJICKTPOHHYIO 3D-M0)1€JIB n3aCIns C UCITOJIb30BAHUCM IIPOTPAMMBI
CAIIP, nanpumep: Kommac-3D, Autodesk Inventor, Autodesk Fusion 360,
Tinkercad, SketchUp, SolidWorks u T. m.

CoxpaHuTe B IMYHYIO Manky (aiii mpoekTa B ¢popMare cpeasl pa3paboTKu U B
dbopmare .step

DKkcnopTupyiTe 3eKTpoHHy0 3D-monens usnenus B ¢opmar .Stl takke B
JUYHYIO TAaMNKYy.

[ToaroToBBTE MOJIEH I MEeYaTH MpoToTUNa Ha 3D-mpuHTEpe B porpamMme-
cnaiicepe (Cura, Polygon X wiu uHO#), yCTAaHOBUB HEOOXOIUMbBIC HACTPOMKH
neyaT B COOTBETCTBHM C TMapamMeTpaMH TeYaTH 10 YMOJYAHUIO0 WU
JIOTIOJTHUTENIBPHO YKa3aHHBIMU OpTraHu3aTOpaMu; HEOOXOIUMOCTh MOAJICPKEK H
KOHTYPOB MIPWJIMITAHUS ONPECIUTE CAMOCTOSITENBHO.

BbINoJIHUTE CKPUHIIOT MPOEKTa B Cllaiicepe, JEMOHCTPUPYIOIIUMN BEpPHBIC
HAaCTPOWKH I€4YaTH, COXPAHUTE €0 TAKKE B JINYHYIO MATIKY.

Coxpanure (haiin mpoekTa Jijis Ieyatu B popMare mporpamMmmbi-ciancepa.

Ba:kno! DnexktpoHHble (ailibl JOJDKHBI HaXOAUTHCS B OCHOBHOM Mamke s

caavuu. @aﬁﬂbl, HC HaXOIAIMUCCA B ITAIIKE, ITIPOBCPATHCA HC 6y,HYT.



Hwxe npexacraBneHa Tabiuma co CIUCKOM HEOOXOAMMBIX MAarnok U ¢ailios, a
TaK)Ke WX HA3BAHWSMHM, NPUBEIICH MPUMEpP HA3BAHUU JUIS YYaCTHHKA OJIMMITHAIBI C
pa6ounM mectoM Homep 3, paboThl BhIMOIHEHBI B mporpamme Kommac-3D c
nocienyromum cnaicuarom B Ultimaker Cura. Bauumanue: HekoTopbie (opmatsl
¢daiyloB MOTYT OTIMYAThCS B 3aBUCUMOCTH OT HCIOJB3YEMOTO IPOTPAMMHOTO
obecrieyeHusl.

Tabnuna 1 - [Ipumep. Hazanust manok u aityioB jyist yqacTHUKA ¢ pab0IrMM MECTOM

Ne3
Ha3Banmue HazBanmue HazBanue gaiia
MANKH I BJIOKCHHOM
clavu ManKu
Yyactauk Ne3d | 3D-monenw, 1. Kpsmmka.m3d
Ne3 2. Kpsika.stp
3. Kpprmka.stl
[TonroroBka k 1. Kpslilika_CKpUHIIOT.]pg
neyatu, Ne3 2. Kppimka.gcode
3. Kpeimka mpoekt.3mf
Ha3Banmue Ha3Banmue Ha3zBanmue daiia
NankKu 14 BJIOSKEHHOM
clavu NanKku
VYuactauk Ne3 | 3D-mozenn, 4. Kpsiika.m3d
Ne3 5. Kprimka.stp




Homep u ®UO
YYaCTHHKA

Kputepun onennBaHusi npaktTudeckoi padorsl no 3D-mMoaesimpoBanuio

(3 cTpanumbI)

MaxkcumajanbHoe
No Banabl
Kpurepuu oneHku KOJINYECTBO
n/n YYaCTHUKA
0aJLiI0oB

3D-mopeanpoBanue B CAIIP

Bnanenue 3D-penakropom CAIIP (cTeneHb caMOCTOATENBHOCTH):

YYaCTHUK CaMOCTOSITEIIEHO BBITTOJIHIUI
BCE OIepalfy MPU CO3/IaHUU MOJICIH B
penakTope (2 6amna)

YYaCTHHUKY MOTpeboBaIuCh 2—3
MOJICKa3KM 10 paboTe B peIaKTope
(BOTIPOCHI 11O OpTaHU3AIIUN TTAITKH U
1 | uMeHOBaHMIO (PANIOB HE CHHIKAIOT
Oamn!), HO TOCIIE OH CaMOCTOSTEIIHHO
CMOT BBITIOJIHUTH paboTy (1 Gama)

2 6aa (-oB/a)

YYaCTHHUK YacTO 3a/aBajl BOMPOCHI 110
TEXHOJIOTUU MOJISTUPOBAHUS B
penakTope, 1o IKCIopTy (Ganios,
JIEMOHCTPUPYS HE3HAHUE UJTH
HeroHuMaHue mporeccoB (0 6aioB)

TexHuyeckre 0COOCHHOCTH CO3/IaHHBIX ydacTHUKOM 3D-moneneit
Or1eHKa CKJIaIbIBACTCS TI0 HAIMYMIO AJIEMEHTOB, B Mpe/iesiax MaKCuMyMa
20 6aa (-oB/a)

rabapuTHBIE pa3MePbI BbIIEPKAHBI 2 0aJa (-oB/a)

MOJEIb IIeJIbHAasA, 03 JTUIITHEH

2 6aaa (-oB/a)
TEOMETPUU




B MOJICJIH MPEAYCMOTPEHBI BBIPE3bI
JUISL XBaTa PyKO#l C COONI0OAEHUEM
pa3mepoB coriacHo Pucynky 1 (1 2 0aJ (-oB/a)
Oas1, ecnu pazMepsl W/ uiu popma He
COOJTIOICHBI )

chepuyeckasi BHEIIHIS TIOBEPXHOCTh

KpBIIKY paaunycoM 200 MM 2 6ann (-oB/a)

MUINHAPHUYICCKAA IIOBCPXHOCTDb

2 6aaa (-oB/a)
OCHOBaHUA UMeET paauyc 90 mm

IIPETyCMOTPEHBI BBICTYIIBI JIJIS
(duKcauu KPBIIIKA B KOJIUIECTBE 6
MITYK, BBICOTOU HE Oonee 10MM u He
BBICTYTIAIOIIHE 32 KPOMKY BHEITHEH
yacTH Kpbimku (1 6ami, ecau pasmepsl
u/unu (popmMa He COOITI0/ICHDI)

2 6asa (-oB/a)

BCE BepTUKAJIbHbIE peOpa, BHEIIHISA
KpOMKa M BBIPE3bI JIsSI XBaTa PyKOM
OCHAIIIEHBI CKPYTJIEHUAMU
IIPOU3BOJIBHOTO pajuyca

2 6aa (-oB/a)

BHECEHO YCOBEPILICHCTBOBAHUE
MOJIEJIY, YAAJIE€HA YaCTh BHYTPEHHETO 2 0asa (-oB/a)
o0beMa U TUIOCKasi HYDKHSISI TPaHb

BHYTpPH CO3JIaHbI pedpa )KeCTKOCTU

. 2 6aa (-oB/a)
POU3BOJIBHON (DOPMBI

OCHOBHOM IIBET MOJEIIN OTJINUEH OT

1IBETA CTAHAAPTHOTO MaTepuasa B 1 6aa1 (-oB/a)
CAIIP

AJIEMEHTHI CKPYTJICHUS BbIJEICHBI
IIBETOM, OTJIMYHBIM OT OCHOBHOTO (2 - 1 6aaa (-oB/a)
BCe, 1 - HE Bce)

CrnoxxHoCTh pa3zpaboTaHHON KOHCTpYKIHUHU 3D-Moaenu, Moaudukamms
(popma, TexHHUECKHE pelIeHuUs, TPYI0EMKOCTh HHCTpyMeHTOB CATIP)

Monudukanus - HaAMKUCh, JIOTOTUI, TpaBUPOBKa. [TyHKT 00 yaanenuun
o0beMa B TpeOOBaHUSIX HE YUUTHIBATh IIPU OLIEHKE JAHHOTO pa3nena




paboTa BHITIOJIHEHA C JJOTIOTHUTEIHHON
KOHCTPYKTHUBHOU Moudukanmen
OTHOCHUTEIHHO 00pasiia B 3aJJaHUH,
ycinoxHeHueM Ghopmsl (2 6aa)

paboTa BBITOJIHEHA B TOYHOCTH
COTJIACHO 00pa3Ily WX C U3MEHEHUEM
pa3MepoB, 6€3 KOHCTPYKTHBHBIX
u3Mmenenwuit (1 6amr)

2 0a1 (-oB/a)

paboTa BHITIOJIHEHA HE TIOJTHOCTHIO,
OTCYTCTBYIOT KOHCTPYKTHUBHBIE
snemeHThI (0 6amioB)

IoaroroBka npoekrta k 3D-neyaTn

daiis KOMaHIHOTO Koja i 3D-neuat MoJieNu B MporpaMme-ciancepe
(manpumep, Ultimaker Cura, Polygon X unu unoi)

Gcode mosry4eH, y4TeHbI
pEKOMEHIAIIMU HACTPOUKH TeUaTH,
CAeJIaHbl CKPUHIIOTHI (2 Oana)

Gcode mosty4eH, HO HE YUTEHBI
HACTPOWKH, HET CKPUHIITIOTOB (1
Oasna)

2 6aa (-oB/a)

Gcode He mosrydeH, TOArOTOBKA HE
BbIntoTHEHA (0 0anoB)

[Toaroroska k 3D-nieuatu

BCE KOMITOHEHTEI U31EIUS
HOATOTOBJIEHEI K 3D-T1eyaTyl B € TMHOM

MIPOEKTE WA B OT/ACIBHBIX (paitimax

Gceode (2 bamna) 2 0an (-oB/a)

HE BCE KOMIIOHCHTEI U3/ICITUS
noarotosjeHsl kK 3D-neuatu (0
0aIoB)

DddexkTuBHOCTH MPUMEHEHHUsI 1pu 3D-1eyaT KOHTYPOB NMPUIUIAHUS U
IOAJIEPIKEK, ONITUMAIbHOCTD UCIIOIb30BaHUs WIIA HEUCIIOJIb30BAHM

O1eHKa CKJIaJIbIBACTCS IO HAIMYMIO AJIEMEHTOB, B MpeJieNaX MaKCUMyMa
2 6aaa (-oB/a)




BBIOOp YYACTHUKOM HAJIMYUS WU
OTCYTCTBHUS MOJJIEPKEK B MIPOEKTE 1 6ana (-oB/a)
MIPOTOTHUIIA OCYILIECTBIICH TPAMOTHO

BBEIOOP YUYACTHUKOM HAJTHYHS HIIN
OTCYTCTBUS CJIOSI IPUITUTIAHUS
(«r00KM») B MIPOEKTE MPOTOTHUIIA
OCYIICCTBJICH TPAMOTHO

1 6an (-oB/a)

I'paduueckoe opopmiieHue 3aJaHus

[IpenBapuTENbHBIN 3CKU3/TEXHUUECKHUI PUCYHOK Ha Oymare
OreHKa CKIIaIBIBAETCS IO HATMYHUIO AJICMEHTOB, B Mpe/ienax MaKCUMyMa

3 6as (-oB/a)

Ha 5CKHU3C I/1306pa}KGHI)I BCC

1 6as (-oB/a)
7 | KOHCTPYKTUBHBIC SJIEMEHTHI

BBIJIEP>KAHBI IIPOITOPLIUU MEXKITY

eTATSIMT 1 6ana (-oB/a)

JCTaIn3alusdg 10CTaTOYHa JJIA

1 6as (-oB/a)
MOCJICTYIOIIETO MOICIMPOBAHUS

OO0mas xapakrepucTuka padorsbl

CKOpOCTb BBINOJTHEHUS PAOOTHI

YYaCTHUK OKOHYHII paboTy
CYIIIECTBEHHO paHbliie cpoka (2 6asa)

YYaCTHUK 3aTPaTUJI Ha BHITIOJTHEHUE
8 | 3amaHus BCE OTBEICHHOE BPEMSI, BCE

3a/1aHus PabOTHI BBITIOTHEHBI (1 OGamt) 2 basun (-os/a)

YYaCTHHUK HE CTPABUIICS CO BCEMU
3aJlaHusAMH B oTBeieHHOe Bpems (0
0aJLIIOB)

Hroro 35 6aaa (-oB/a)




