BCEPOCCHICKAS OJIMMITMAJIA IIIKOJIBHUKOB
10 TEXHOJIOT U
2022—2023 yu. r.
IIIKOJIbHBIN DTAII

9 xiacc

HNPAKTUYECKOE 3AJAHUE

1o 3D-MoaenTMpOBaHUIO

B kauectBe 3amaHus Ui MPAKTHYECKOM YacTH Tpejuiaraetcs cosnath 3D-
moaenb «KoecHbIN TUCKY.

Pucynoxk 1 — OpurunansHas mojaenas u3aenus «KonecHbiit Tuck»

DopMyIMPOBKA 3aJaHUS

Ha ocHOBe npeacTaBieHHOr0 BapHaHTa u3enus coznainre 3D-monens uaenus
B cHcTeMe aBToMaTu3upoBaHHOro mnpoektupoBanus (CAIIP), moaroroBbte mpoexkT
JUIsl eYaTy npotoTuna Ha 3D-npuHTEpe, BHIOIHUTE 3CKU3 U3/1EIu.



Hcnonns3yemoe 000pyaoBaHue, HHCTPYMEHTbI, PACXOHbIEe MATEPHAJIbI:

8.

NOoOUA W

I'paduueckas cranuus
Monutop

Knasuarypa
KomnrerotepHast Mbllib
Kapanpam

JInneiika

[ITapukoBas pyuka

3 nucta popmara A4

Texunueckoe 3aganue

1. T'aGapuTHbIe pa3zMepbl Mojienu: He Oonee 69x69x13 mm.
2. TpeboBaHue k pazpaboTke:

e Hannuue o1HOM TUIOCKOW TpaHu

e (CoOsrofeHne KOHIGHTPUYHOCTH OCH BpAIICHUS ©  HauOOJbIIEH
MUTUHIPUYIECKON TTOBEPXHOCTH

e Ha kosnecHBbIN IUCK MpeInoyiaraeTcsl HaJaeBaTh KaHIEISIPCKYIO PE3UHKY
B Ka4yeCTBE MOKPHIMIKHU. [[7151 3TOro oH cHaOxkaetcs xenodoom, hopma u
pa3Mepbl KOTOpOro npeacTaBieHsl Ha Pucynke 1

e Crynuua KOJECHOro JucKa JOJDKHAa HMETh yriayosieHue B ¢dopme
YCEUEHHON OKPY>KHOCTH, MpeAHa3HAYeHHOE IS KpEeIUIeHUs K Bajy
moTtopa. Pazmeps! nansl Ha Pucynke 1. ['myOuna npounsBoibHas

e Co CTOpPOHBI MIOCKOH TpaHU HEOOXOAMMO MPEAYCMOTPETh OTBEPCTHUE
MOJl BUHT auaMeTpoM 2.5MM ¢ (dackoil U yriayOJeHueM MoJ HUISIKY
BUHTA

o ®dopma crnmil aucka He peryiamMeHThpoBaHa. OQHAKO, MX KOJIUYECTBO
TOJDKHO OBITh 6-10 1mTyK, pa3MEIIEeHHBIX C pPaBHBIM IIaromMm (B
OpUTMHAJILHOW MOJENH MOApa3yMeBaeTcs 8 CHUIL, KaK KOMUW OZHOTO
3JIEMEHTA)

e CrwuIlsl JOMDKHBI UMETH TONIIUHY 2MM, IUPUHY HE 6onee 10 Mmm

e CTBIK CTYIUIIBI M CTIMII CHAOUTH CKPYTJICHUEM Kak Ha Pucynke 1

3. Hcnonw3yiiTe 1BET JUIsl MOJIETH, OTIMYHBIN OT 0a30BOTO.

4. Tlo oxoHuaHuWM pabOT HEOOXOAMMO cHaaTh: ACku3 Ha Oymare, 3D-mopenn(B
HECKObKUX (opmarax!), CHUMOK 3KpaHa W ¢aill mpoekTa s TedaTd U3
nporpammel-ciarcepa. Bce HeoOxoaumple AJs1 mpeaocraBiaeHuss ¢popmarbl
(daiinoB ykazansl B Tabuaune 1.

Pexomenpanuu
1. llpu pa3paboTke MOJENU ClEAYeT Yy4YecTb MOrPEeIIHOCTh mnedatu (Mpu

KOHCTPYUPOBAHUU OTBEPCTUM, TA30B U BHICTYIIOB).



[Ipu moaroroBke 3D-monmenw K MeYaTH IUTACTUKOBBIM MPYTKOM CIEAYET
pasmelaTh JeTajlb B Mporpamme-ciaiicepe Ha HauOOJbIIEM U3 IJIOCKUX €€
OCHOBaHM, MOCKOJIbKY 3D-puHTEp HapammBaeT MOJENb CHU3Y BBEPX.

[locne paboTbl Ha MoAeNnbl0 HE 3a0ynbTe€ BEPHYThCA K 3CKU3Y, U BCE
HeperpOBEPHUTH.

[TomuuTe, uro 3avactyio npu padore B CAIIP nmpu BO3HMKHOBEHUM OIIHUOOK,
IIPUYMHA KOTOPBIX YCTAHOBJICHA, CO3JAaHHUE psAa ONepaluii BHOBb C
UCIIPABJIICHUEM HEJOYETOB MOJIy4aeTcsl ObICTpee, YeM HUCIPABIECHUE OLIMOOK B
CYILLIECTBYIOLIUX JIEMEHTAaX MOJCIIH.

OOpaTtuTe BHUMaHHE Ha BaXXHOCTh COXpaHEHHs pe3yibTara Bamieid paboThl —
3D moaenu B «HerTpanbHoM» hopmate STEP.

IHopsinok BbINOJIHEHHS PA0OTHI

1.

8.

Ha nwucre uepré&xHOW wunm mnucyeil Oymarum paspaboraiiTe scku3 (Win
TEXHUYECKUN PHUCYHOK) MPOTOTHIA IS TMOCIEAYIOMIETO MOACIUPOBAHUS C
yKa3zaHHEM TrabapuUTHBIX pa3MEpOB, MOJMUIINTE JUCT CBOUM TEPCOHATBHBIM
HOMEPOM YYaCTHUKA OJIMMITHA/IBI.

Co3pmaiiTe TMYHYIO MMANKy B YKa3aHHOM OpraHM3aTopaMu Mecte (Ha pabouem
CTOJIE KOMITBIOTEPA WJIA CETEBOM JIUCKE).

Bemonautre anekrponHyto 3D-Momens  HM3menuss ¢ UCHOJIB30BAHHEM
nporpammbl CAIIP, mampumep, Kommnac 3D, Autodesk Inventor, Autodesk
Fusion 360, Tinkercad, SketchUp, Blender u T. m.

CoxpaHuTe B TMYHYIO Manky (aitn nmpoekrta B popMare cpeasl pa3padOTKU U B
dopmare STEP

DKCnopTHpyHTE 31eKTpoHHYI0 3D-Momens m3nenus B ¢opmar .stl taxke B
JTMYHYIO TTATKYy.

[TonroToBhTE MOMENH AJIA TMeYaTH MpotoTuna Ha 3D-mpuHTEpe B mporpamme-
cmaricepe (Cura, Polygon X win wHOI), BRICTABUB HEOOXOIMMBIC HACTPOHKH
NeYaTh B COOTBETCTBHM C MapaMeTpaMu Ie4yaTH MO YMOJYAHUIO WA 0C000
yKa3aHHBIMA OPTaHU3aTOPaMU; HEOOXOIUMOCTh TOJJEPKEK U KOHTYpPOB
NPWIKTIAHUS OTIPEICTUTE CAMOCTOSATEIBHO.

BeinmonHUTE CKPUHIIOT MPOEKTa B ClIAalcepe, AEMOHCTPUPYIOIIAN BEPHBIC
HACTPOMKU MeYaTH, COXPAHUTE €r0 TAKKE B JIMYHYIO MAIKY.

Coxpanurte (haiin mpoekTa [y meyatu B opmare mporpaMmmbi-ciancepa

Ba:xuno! Dnextponnsie (ailsibl JOJKHBI HAXOAUTHCA B OCHOBHOW TAamke JUisl Cayu.
@daiibl, HE HAXOASUIMECS B MAIKe, MIPOBEPATHCS HE OYIYT.



Huxe npencrabieHa Tabiuia co CIUCKOM HEOOXOAMMBIX MAaIok U (ailyios, a
TaKKe WX Ha3BaHUSMU; MPUBEICH MPHUMEP Ha3BaHHWM Il YYaCTHUKA OJMMITHAMIBI C
padounm MecToM Homep 3, paOoThl BhIONHEHBI B Tporpamme Autodesk Inventor (c
COOTBETCTBYIOLIUMHU (popmMaTamu).

Tabnuua 1 - [Ipumep. Ha3Banus nanok u (aityioB A1 ydyacTHHKA ¢ pab0OYMM MECTOM

Ne3
Ha3zBanue Ha3zBanue HasBanue ¢aina
NMankKu JJas BJIOKEHHOM
caaum nanku

KonecHslii quck.ipt
KonecHslil quck.stp
KonecHslit quck.stl

Vyactauk Ne3 | 3D-mozenu u
coopka, Ne3d

CxpuHIIOT U3 ciaicepa.jpg
[TpoexT nmeuatu.gcode

Iloaroroska k
meuatu, No3d

Nl




Bceepoccuiickas onuMinaza MKOIBHUKOB 10 TEXHOJIOTHHU.
2022—-2023 yu. r. MIKOJIBHBIHI 3Tam. 9 Kiacc
Homep u ®UO
YYACTHUKA

Kpurtepuu oueHnBaHusi NpaKkTH4YeCKOi padorsl mo 3D-moaempoBaHuio
(3 cTpaHuIBI)

Ne Kpurtepuu oneHku MakcumajbsHoe |  bajbl
n/n KOJIMYECTBO | YYACTHHUKA
0aJlI0B

3D-moneanpoBanue B CAIIP

1 | Bnanenue 3D-penakropom CAIIP (cTeneHb caMOCTOSITEIEHOCTH):

YYACTHUK CAMOCTOSITENIbHO BBITIOJIHUII BCE 2 6as (-oB/a)
orepalyy Py CO3TaHUH MOJICITH B
penaktope (2 6ana)

YYaCTHUKY MOTPEeOOBATUCH 2—3 TOCKA3KH
1o pabote B peaakTope (BOMPOCHI 1O
OpraHU3alliy MalKd 1 KMCHOBAHUIO (DAIIOB
HE CHIDKAIOT 6aii!), HO 1mocJie oH
CaMOCTOSITEIILHO CMOT BBIMIOJIHUTH padoTy (1
OaJia)

YYaCTHHUK YacTO 3aJ1aBajl BOMPOCHI 110
TEXHOJIOTUU MOJICIIUPOBAHUS B PEIaKTOpeE,
10 SKCTIOPTY (ailyioB, JIEMOHCTPUPYS
HE3HAHME WU HeTIOHMMaHue mpoiieccoB (0
0aoB)

2 | Texau4eckre 0COOEHHOCTH CO3/IaHHBIX y4acTHUKOM 3D-Mopeneit
OrnieHka CKJIaIbIBAa€TCA MO HAJTUYHUIO AJIEMEHTOB, B MpeiesiaXx MaKCUMyMa

(19 6as1oB)

rabapuTHBIC pa3Mephl BbIICPKAHBI 1 6ana (-oB/a)
MOJIETIb 11eJIbHAs, 0€3 JUIITHEW TeoOMeTpun 1 6ana (-oB/a)
MMEETCS OJIHA TIJIOCKas TPaHb 1 6ana (-oB/a)

HanOOJIBIIAs IUIMHAPHICCKAs ITOBEPXHOCTh | 1 0ay (-oB/a)
KOHIICHTPHYHA OCH BPAIICHUS KOJECHOTO

JICKa

B MOJICJIM IPUCYTCTBYET JKEJI00 JJIs 2 6aj (-oB/a)
TOKPBITITKA

pa3Mepsl Kenoba A MOKPBIIIKH 2 6as (-oB/a)
COOTBETCTBYIOT 3aJJaHHBIM

CTyHHIa CHa0XEeHa yriyOJIeHUEeM Mo/l Ball 2 6am (-oB/a)

MOTOpa




pa3Mepsl yriyoJieHus o] Bajl MOTopa 2 6asa (-oB/a)
COOTBETCTBYIOT 3aJJaHHBIM

CO CTOPOHBI IUNIOCKOW TPaHU B IEHTpPE AUCKa | 2 0aju (-oB/a)
MIPEAYCMOTPEHO OTBEPCTHUE O] BUHT

OTBEPCTHUE UMEET YIIIyOJIeHUE TS UISIITKU 1 6ana (-os/a)
BUHTA U (acKy

CIIUIIBI pa3MEIIEHb PABHOMEPHO MO BCEH 1 6ana (-oB/a)
OKPY>KHOCTH

CTBIK CTYIHULBI U CIHIL] CHAOIUTh 2 6as (-oB/a)
CKpYTJIEHUEM

HaJM4ue au3aiiHepckoro pemeHus (1 1ser) 1 6aaa (-oB/a)

CrnoxHocTb pazpaboTaHHON KOHCTpYKIMH 3D-Moaenu, MoauduKkamms
(popma, TexHHUYECKHE pelIeHUs], TPYA0EMKOCTh HHCTpyMeHTOB CAIIP)

paboTa BBITIOJIHEHA C JIOTIOTHUTEILHON 2 6aaa (-oB/a)
KOHCTPYKTUBHOUM MoauUKaIuen
OTHOCHUTEJIBHO 00pasiia B 3aJIJaHuH,
yciiokHeHreM Ghopmel (2 6asia)

paboTa BHINIOJHEHA B TOYHOCTH COTJIACHO
o0pasily Wid ¢ U3BMEHEHHEM pa3MepoB, 6e3
KOHCTPYKTUBHBIX U3MeHeHUH (1 6asmn)

paboTa BBITIOJIHEHA HE TTOJIHOCTHIO,
OTCYTCTBYIOT KOHCTPYKTHBHBIC 371eMeHTHI (0
0asIoB)

CnoxxHOCTB pa3zpaboTaHHON KOHCTpYyKIMH 3D-Moaenu, Moaudukamms
(bopma, TexHuueckue pemnieHus, TpyaoéMkoctb uHCTpymeHToB CATIP)

paboTa BBITIOJIHEHA C JOMOJHUTEIBHON 2 6asn (-oB/a)
KOHCTPYKTUBHOM MoauUKaIIIEH
OTHOCHUTEJIBHO 00pasiia B 3aJ]aHuUH,
yclIokHeHHeM Ghopmbl (2 6asra)

paboTa BHITIOJHEHA B TOYHOCTH COTIIACHO
o0pa3iy Win ¢ U3MEHECHHEM pa3MepoB, 0e3
KOHCTPYKTHUBHBIX U3MeHeHul (1 Oan)

paboTa BHITIOHEHA HE TTOJIHOCTHIO,
OTCYTCTBYIOT KOHCTPYKTHBHBIE 351eMEHTHI (0
0aJoB)

Iloaroroska npoexkra K 3D-neuyatu

®daitn KoMaHIHOTO KoJa i 3D-neyatrt MOJIeNIM B MporpamMmMe-ciancepe
(mammpumep, CURA, Polygon nnm nHO#)

Gcode o kpaifHel Mepe OJHON MOJIeIH 2 6asa (-oB/a)
MOJIyY€H, YYTEHbI pEKOMEHJAIIUN
HACTPOIMKH MeYaTH, cieJIaHbl CKPUHILIOTHI (2
Oaa)

Gceode no kpaitneid Mepe 0HON MOEIH




MOJIyY€eH, HO HE YUTCHBI HACTPONKH, HET
ckpuHIOTOB (1 Oana)

Gcode He mosrydeH, MOJArOTOBKA HE
BhITioTHeHa (0 6aioB)

6 IlonnoTa BBINTOIHEHUS U301

BCE KOMITOHEHTBI M3/I€JIUSI OATOTOBJICHBI K 1 6aa (-oB/a)
3D-neyatu B €AMHOM MPOEKTE WM B
otnenbHbIX ¢ainax Geode (1 6ana)

HE BCE KOMITOHCHTBI U3/ICIUS ITOATOTOBICHBI
k 3D-neuaTtu (0 6amioB)

7 | DdpdexTuBHOCTHh MpUMEeHEHUs MpU 3D-nevatn KOHTYPOB MPUITUTIAHUS U
MOJIJIEPIKEK, ONTUMATBHOCTh UCIIOJIb30BAHUS UM HEUCTIOIB30BaHUS
OreHKa CKJIaJIbIBACTCS IO HAIMYUIO AJIEMEHTOB, B MpeJeiax MakCuMyma
2 6ana (-oB/a)

BBIOOP YYACTHUKOM HAJIUYUS UITU 1 6ana (-oB/a)
OTCYTCTBUS MOAJIEPKEK B MPOCKTE
IPOTOTHIIA OCYIIECTBIIEH IPAMOTHO

BBIOOD YYACTHUKOM HAJIUYUS UITU 1 6ana (-oB/a)
OTCYTCTBHUS CJI0S MPUJINNAHUS («IOO0KN») B
IPOEKTE MPOTOTUNA OCYLIECTBIEH IPAMOTHO

I'paduueckoe opopmiieHne 3agaHus

8 | [IpenBapuTenbHbBIN SCKU3/TEXHUYSCKUM PUCYHOK Ha Oymare
Or1eHKa CKJIaIBIBACTCS TI0 HAIMYUIO AJIEMEHTOB, B MpeJeiax MakcCuMyma
3 6asa (-oB/a)

Ha ACKHU3e N300pakKeHbI BCE 1 6ana (-oB/a)
KOHCTPYKTHUBHBIC JICTAIIN

BBIJICPKAHbBI MPOMOPIUH MEKY JCTAISIMU 1 6an (-oB/a)
JeTaau3alns JOCTaTOYHA ISt 1 6ana (-oB/a)
MOCJIEIYIOIIETO MOAECIHPOBAHUS

OO0mas xapakrepucTuka padorsbl

10 | CxopocCTh BHITIOTHEHHUS PAOOTHI

YY4aCTHUK OKOHUMJI padOTy CYIIECTBEHHO 2 6asa (-oB/a)
paHblie cpoka (2 6aa)

YYaCTHHUK 3aTPaTHI HAa BBITIOJIHEHHUE 3a/JaHUs
BCE OTBEIEHHOE BpPEMSsI, BCE 3aaHUs paOOThI
BBITIOSTHEHHI (1 6an)

YYaCTHUK HE CHPABUIICS CO BCEMHU
3alaHusIMU B 0TBeIEHHOE Bpems (0 6aiioB)

HToro 35 0aJs110B




