HIndgp yyacTHuka

IIpakTHYyeckoe 3a1aHue JAJI51 MyYHUIUNAJIBLHOTO 3Tana Beepoccuiickoil 0J1uMIIMAIbI
IIKOJbHUKOB 110 Tpyay (texnonorun) 2024-2025 yuednoro roaa

npoduias «Kyabtrypa 1omMa, AM3aiiH U TEXHOJIOT )
npoduias «TexHuka, TeXHOJIOTUA U TEXHUYECKOE TBOPYECTBO)
3D-moaeupoBanue

8-9 ki1acenl

3agaHue: 1O MpeIOKEHHOMY 00paslly pa3padoTaiiTe TEXHUYECKH pUCYHOK
u3nenusi, coszpaiire 3D-monens U3ENHs B CHUCTEME aBTOMAaTU3MPOBAHHOIO
npoektupoBanusi (CAIIP), moarotoBbTe MNPOEKT sl Me4YaTH MNPOTOTHUIIA
Ha 3D-mpunTepe, pacmeuartaiite mpotoTHn Ha 3D-TpuHTEpE, BHIIOTHUTE
YEPTEXKH.

H3penue: Mogens «Lupkynp»

!

Puc.1 — Ilpumep obpasua

Puc.2 — Ilpumep 31 nedaTHoro odpasua
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I'aGaputHble pasMepsl u3geaus (B cOOpaHHOM cocTosiHuM): He Oosee 140%30%25

MM, He MeHee 90%15%10 mm.

IIpouue pa3mepsl U TpeOOBaAHMA:

v

AN NI <

\

Mozenb u3nenus «Llupkyns» OpOCTEUINMM HMHCTPYMEHT JUIi  YTOYHEHUS
JMHEWHBIX Pa3MEPOB M IEPEHOCAa MX C 4YepTreka Ha aeTtanb. Llupkynp Taxxke
IIPUMEHSIETCA U1l BBIYEPUUBAHKS OKPYKHOCTH, C €r0 IOMOIIBIO AENAI0T 3aCEUKU
(cm. Ha puc.l). Mogens 31 meyaTHOM BEpCHM COCTOMT W3 Jlepxkarens, IBYX
HOKEK U JIBYX YIAEP>KUBAIOLIUX TMHOB.

«Hoxku» Ha paepxatenie JODKHBI CIIOKOMHO Bpamarbes, 00 ¢ HEOOJIbLINM
HaTATOM;

Ha snemente «Jlepkarenb» MpenyCMOTPUTE PYKOSTh MIIHHAPUYESCKON (POPMBI,
Ha PYKOSATHU BBIMIOJIHUTE MPOU3BOJBHBIE HACEUKH, JJISI YIOOHOTO XBaTa pyKamu
(cM. Ha puc. 2);

«ITuHb NOMKHBI OBITH JUAMETPOM S5.5MM, B MECTE€ COCIAMHEHUS «HOXKEK» U
«aepKaTens;

«ITuHBD HE TOJKHBI TPOM3BOJIBLHO BRINAJATh U3 «JlepKaTeisy,

Heranu «Ho>XKu» BBITTOIHUTD MPOU3BOJIBHOM (POPMBL.

Urny u rpudenb /WM uX KpPEeIUIeHUS TPOCKTUPOBATh HE HY)KHO.

B M3JICJIMM HE MPEAIOIAracTcsi METAUIMYECKUN Kpenéx, BcE€ neyaraercsa Ha 3D-
MIPUHTEPE; BCE ACTAIN JIOJKHBI IUNIOTHO BCTABJISITHCS, HE BBINA/1aTh;

JIOMYCTUMO HCIIOJb30BaTh KOHCTPYKTHUBHBIC 3JIEMEHTBI, YMEHBIIAIOIIUE MacCy
W3JCNHS TIPU COXPAHEHUHM OCHOBHBIX O4epTaHUM U (DYyHKIIMOHATBLHOCTH;
MOJATOTOBBTE M paclieyaraiTe MPOTOTHII, BBIIIOJIHUTE YEPTEIKU, COXPAHUTE BCE
(aiiibl COTNIaCHO YKa3aHUsM;

pe3yabTaThl CBOCH pabOThI CIEAyeT CBEPUTh C KPHUTCPHUAMHU OIICHUBAHHUS B
MIPOBEPOYHON TAOIHIIE JIJIs1 HIKCIIEPTOB (B KOHIIE 3aaHus).

JAn3ain:

v
v

UCIIOJNIB3YITE I MOJIETIHN MTPOU3BOJIbHBIE IIBETA, OTIUYHBIE OT 0a30BOTO CEPOTO0;
HEYKA3aHHbIC pPAa3MEpbl, KPEIUIEHUS M DJIEMEHTHl JH3aliHA BBIIOJHANTE II0
COOCTBEHHOMY YCMOTPEHUIO, YUYUTHIBAsI HA3HAUCHUE U3CIHS;

IIOOIUPSAETCS TBOPYECKUU IOAXOJ K KOHCTPYKLUMH M YKPAUICHUIO WM3IEIus, HE
BEYIIUNA K CYIIECTBEHHOMY YIPOUICHUIO 3a1aHUsI; CBOM MOAM(DUKALIMK ONUILINTE
SIBHO Ha PUCYHKE WUJIM YEPTEXKE U3ICIIH.

Pexomenpanuu:

>

[Ipu pa3paboTke MOJEIN YYTHTE MOTPENTHOCTH MevyaTu (MPU KOHCTPYUPOBAHHUH
OTBEPCTUM, TA30B M BBICTYIIOB), HE JeNaliTe 3JIEMEHTHI CIUIIKOM MEJIKHUMH;
IJIAHUPYUTE 3a30pbl MEXKTY JACTAISIMU JIsl CBOOOTHOM MOCAJIKH.

[Iponymaiite opMy KOHCTPYKIMHU, 00ECTIEUMBAIONIYIO IOCTATOUYHYIO MTPOYHOCTh
pacneqyaTsiBaeMOro NpoTOTHUIIA;
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[Iponymaiite cnoco® pa3MemnieHuss MOJAEIW B Iporpamme-ciaicepe u
3¢ (PEKTUBHOCTD TTOAIEPIKEK U CIIOEB MPUITHIIAHUS.

OtnpaBisgiiTe OAHY JeTajdb Ha I€daTh, IMOKAa paboTaeTe HajA CIEIYIONIEH,
SKOHOMbBTE BpEMS.

OntuManbHOe BpeMs pa3pabOTKM MOJENU — IOJOBHHA BCEro OTBEIEHHOIO Ha
npakTuky. He cnemmre, HO HOMHUTE, YTO BEPHBINA PACUET BPEMEHHU MOOLIPSIETCS.

Iopsiaok BbINOJIHEHUST PA0OTHI:

1)

2)

3)

4)

5)

6)

7)

8)

Ha nucte ueptéxHoil nian nucyeir Oymaru pazpadboTaiiTe TeXHUUECKUNH PUCYHOK
n3zenust (MM JeTaled Mo OTACIBHOCTH) AJIS MOCIEAYIOMEro MOAEIUPOBAHUS C
yKa3aHUEeM Ta0apUTHBIX M WHBIX BAXKHBIX Pa3MEpOB, MOJMUIIUTE JIUCT CBOUM
[IEPCOHAILHBIM HOMEPOM YYaCTHUKA OJTUMIIHA/IBL;

CozpaiiTe NTUYHYIO TANKy B YKa3aHHOM OpraHu3aropamMu mecte (0OBIUHO Ha
paboueM cToJie KOMITbIOTEPA) C HA3BAaHUEM IO 11a0JIOHY:

[Tabnon [Tpumep

Zadanie_Homep y4yacTHuKa_rosolimp Zadanie_v12.345.678_rosolimp

Breimmonuute snexktponnsie 3D-monenu netaneil W3AeNUs C HMCHOJIb30BAaHUEM
nporpammel CAIIP, BbINoIHUTE MOJEIb COOPKY;

Coxpanute B JIMYHYIO Hanky (aia mpoekra B gopmare cpeabl pa3padoTKH
(marmpumep, B Kommac 3D sto ¢opmat m3d) u B popmate STEP 1o mradiony:

[1Ia6mont [Tpumep

detalN_Homep y4yacTHMKa_rosolimp.tun detall_v12.345.678_rosolimp.m3d
detal2_v12.345.678_rosolimp.m3d

detall_v12.345.678_rosolimp.step
detal2_v12.345.678_rosolimp.step
sborka_v12.345.678_rosolimp.a3d

Oxcnoptupyite 3D-mMonenu m3aenus B ¢popmar .STL B nuuHyro manky, ciemxys
TOMY e mabdiony uMeHH (pumep: zadanie_v12.345.678_rosolimp.stl);

BolinonHuTe CKpUHIIOT COOPKH, NEMOHCTPUPYIONIUN YIAauHBIA paKypc MOJAEIU B
nporpaMme (3aXBaTUTE BECh KPaH), COXPAHUTE €r0 TAKXKE B JIMYHYIO MaNKy

(mpumep: shorka_v12.345.678_rosolimp.jpg);

[ToaroroBbTe MOAEHb K nevatu Ha 3D-nipunTepe B nporpamme-ciaiicepe (CURA,
Polygon wnu uHOM), BBHICTABUB HEOOXOAMMBIE HACTPOWKH B COOTBETCTBUHU C
mapaMeTpaMM  [e4aTd 110  yMOJNYaHUIO? HJIM 0000  YKA3aHHBIMH
OpraHM3aTopaMM; IUIOTHOCTh 3allOJHEHHS M HEOOXOAMMOCTh MOIJCPKEK U
KOHTYPOB NPUJIMIIAHUS OTIPEACIIUTE CAMOCTOSITENIBHO;

BreIimmosTHUTE CKPUHIIOTHI AETAJNIENM IPOEKTa B Clancepe, AEMOHCTPUPYIOIIUE
BEPHBIE HACTPOUKH ME€YATH, COXPAHUTE €TO B JINYHYIO MANKY

(mpumep: detall_v12.345.678_rosolimp.jpg);
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9) Coxpanute ¢aiin npoekra s nedatd (G-xkox) B (Gopmare MporpamMmbl-
crarcepa, o TOMY xKe madJIoHy VMEHU (mpumep:
detall_v12.345.678_rosolimp.gcode);

10) [epenecute moaroroBieHuble (ainpl B 3D-npuHTEp, MOATOTOBETE U 3aITyCTHTE
3D-nevarb NpoTOTHUIA; OUUCTUTE MPOTOTUI OT KalMBbl U OJIIEPIKEK;

! Bmecro cnosa detal mpu mMeHoBaHMM (BaiiNOB JOMYCTHMO MCIIOJIB30BATh HA3BAHME CBOETO
U30CIIUs.

2 TlapameTphl MedyaTH MO YMOIYAHHIO OOBIYHO BBHICTABIEHBI B IIPOrpaMMe-ciaiicepe: Mojelb
3D-npunTepa, AMaMeTp coIIa, TEMIeparypa IedaTd, TONIIMHA CJIOS TIeYaTH, 3aloIHeHHEe U T. 1., —
HO pEKOMEHAYETCS YTOYHUTH Y OPraHUu3aToOpPOB.

11) B nporpamme CAIIP miam Bpy4HYIO Ha JIMCTE YEPTEKHOM WIIM MUCUEH Oymaru
opopMute depTexu uzaenus (pabounme YepTeKu KaxJaoW AeTainu, cOOpOUYHBIN
yepTéx, cnenudukamnuio), coomoaas Tpedosanus 'OCT ECKJ], B HeoOxoaumMom
KOJIMYECTBE B3aUMOCBSI3aHHBIX IMPOEKIHI, C MPOCTABICHHEM Pa3MEPOB,
BBISIBJICHUEM BHYTPEHHEIO0 CTPOEHUS, O(OpMIEHHEM paMKU U OCHOBHOM
HaJIMUCH U T.J. (€CIU BBHIMOJHIETE YEPTEHKH HA KOMIIBIOTEPE, COXPAHUTE HX B
JUYHYI0 nanky B (opmarte mporpammel 1 B ¢popmare PDF ¢ HaumeHoBaHuem
COTJIACHO MIA0JIOHY);

12) [TpogeMOHCTPUPYHTE U CIAHTE OPraHnu3aTOpaM BCe CO3aHHbIC MATCPUAIIBI:
v/ TEXHUYECKHUI PUCYHOK IIPOTOTHUIIA (BBITOJIHEHHBINA OT pyKH Ha Oymare);

v nuHyro nanky ¢ ¢ainamu 3D-monenu B popmarax STEP, STL, monens B
dopmarte cpeabl pa3padorku, G-xkox wusnmenus B (Qopmare craiicepa,
CKPHMHIIOTBI yJIAYHOIO paKypca COOpPKH U HaCTPOEK MevaTy;

v  urorosele ueprexxu usnenaus B Qopmare CAIIP u B PDF (pacmewarky
ANIEKTPOHHBIX uepTexent u3 popmara PDF ocyniecTBisI0T OpraHnu3aTopsl);

v’ pacrie4aTaHHBIN POTOTHIT U3IEITHSL.
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[To oxoHuYaHWM BBHITIOJIHEHUS 3afaHUi He 3a0yAbTe HaBECTH MOPSAOK Ha paboyeMm
MecTe.
Ycnemnoit paboTs!!

[Tepen paboToil BBIACHWTE y OPTraHU3aTOPOB PEKOMEHJIOBAaHHBIE HACTpoiiku 3D-
II€YaTH U BHECUTE UX B MoJIe (Modenv 3D-npunmepa, ouanazon ckopocmeu neuamu,
MOIWUHA CNIOSL, MeMnepamypa, uHoe...).
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Kpurtepuu ouneHnBaHusi npakTH4ecKoii pa6orsl no 3D-mMoaempoBanuio

Kpurepuu oneHuBanust Makec. 6am1 | Utor
OIIGHKa CKJIaABIBACTCH 110 HAJIMYHIO 3JICMCHTOB, B IIPEAC/IaxX MaKCUMYyMa

3D-moneaupoBanue B CAIIP

TexHuveckue 0COOEHHOCTH CO3aHHOMN yyacTHUKOM 3D-Moneu 10

v’ rabapuTHBIE pa3MepPbl BCEr0 U3JIENUs BbIIEPKAHbI
(+2 6amn, ecthb 1 HecooTBeTcTBHE +0,5 Gana, 6onee — 0 6aIoB)

<

TpeOOBaHKeE K BULYy PYKOSTH J€PKaTelsl y4TEHO, He0OXomuMast popma
npucyTcTByer (+2 6amn)

TpeOOBaHus K JUaMeTpy MUHOB yureHo (+1 Gaiwn)

KperuieHHsI Bajia Ha ckooOe yureno (+1 Gasmn)

cOopka BheITIONIHEHA BepHO (1a +1 6amn, yactuano +0,5 6amna)

AN N

MEKIY JAE€TAISIMH 3aITAaHUPOBAHBI 3a30Pbl, 00ECIICYNBAIOIIIHE
cBoOoy nBmxenus (+0,5 Gamra)

1BeTa Mojeleii oraugarores oT cragaaptaoro B CAITP (+0,5 6amna)

caenan ckpuHIIOT cobopku (+0,5 Oana)

BCe MojIeIH WK coopka coxpanersl B STEP-popmar (+0,5 6ata)

AR RN

(aiinbl B marnke UMEHOBaHbI BEPHO, 110 3a1aHuio (+1 Gaswn)

Cao:xHOCTH pa3padoTaHHoil KoHCTpYKIMu 3D-moesin, 3
Moaupukanus (popMa, TeXHUYECKHE PelIeHNUsI, TPYA0EMKOCTh)

v UMeeTcs IOMOIHUTENbHAS KOHCTPYKTHBHAS MO (DUKALIS
OTHOCHTEIJIbHO 00pasiia B 3ajaHuH, yciokHeHue hopmbl (+1 Oa)

v uMeeTcs JONOJHUTENLHOE YKpatenue usaenus (+1 6aw)

v’ CclIeNaHo TEKCTOBOE onucanue Moaudukanuu (+1 Gar)

IMoaroroBka npoexra k 3D-neyatu

daiin KOMaHIHOTO KoAa Ui 3D-neyaTu Moae/1d B IporpamMme- 3
caaiicepe (Hanpumep, Cura, Polygon niau nnoii)

v G-Kobl BCEX JeTallel 110 3a1auuio nonydensl (+1 0amr, 6e3 oqHoOM
+0,5 6amna, nnaye 0 6anoB)

v/ clieNaHbl CKPUHIIIOTHI, IEMOHCTPUPYIOIINE YUET pEKOMEHIAIMI
HacTpoiku neyatu (+1 Gasw)

v’ BCe co3/aHHbIe (hailibl rpaMOTHO UMeHOBaHbI (+1 Gasmt)

¢ deKTHBHOCTH pa3MelIeHUs] U31eTHus: 2

v’ BCe MOJIENTH ONTUMAIILHO OPUEHTUPOBAHBI C TOYKH 3PEHHUS MpoLecca
MeYyaTy U MPOYHOCTU KOHCTPYKIUU (+1 6armi, ecTh 0JIHO HEyIadyHOe
pemenue +0,5 6amna, Heckobko — 0 6anIoB)

v/ BBIOOP HAJIMYUS WK OTCYTCTBHUS MMOJIEPIKEK M CIOS IPUITUATIAHHS
(«100KHM») B TPOEKTE MPOTOTHIIA C/IeIaH rpaMoTHO (+1 Gast, ecTh
onHO HeynadHoe pemenue +0,5 6amna, Heckonbko — 0 6ayIoB)




Indp yaacTHHKA:

Kpurepuu oneHuBanus Makc. 6ann | Ator
OIICHKa CKJIaABIBACTCH 110 HAJIMYHIO 3JICMCHTOB, B IIPEAC/IaxX MaKCUMyMa

O1eHka pacne4aTaHHOT 0 MPOTOTHIIA

5. | lIpororun u3zaenus (nerasei) 7

Jlepkatenb pacnedatan (+2 6asmn)

Hoxxku pacnieuaransi (+1 6asia)

[Tunb! HareyaTansl (Bce 1Mo 3agaHuto +1 Oa.)

MPEUIOKEHHBIN CIIOCO0 KperuieHuid paboTaeT, He pa3BaiuBaeTcs (Bcé
npouHo +1 6amn, ecte Hemouét +0,5 Gamia, 6omee — 0 GaIoB)
uzene cooupaercsi BEpHO, MOJIBUKHOCTD €CTh

(Bce +1 6amn, He Bce +0,5 Gamta, HeBepHo — 0 6aIoB)

v IPOTOTHII OYHUILEH OT KalMBbI U TOJIEPIKEK

(Bce +1 Gamn, He Bee +0,5 6amna, 6oiee moIoBHHLI He CHATO — 0)

ANENEANEN

<

I'padpuueckoe opopMmireHne 3a1aHus

0. | IlpenBapuTenbHbIi TEXHUYECKHUH PUCYHOK Ha Oymare 2

v’ Ha pUCYHKe H300paskeHbl BCE KOHCTPYKTHBHBIE JIETAIH, €CTh
rabapuTtHbie pa3mepsl uzaenus (Bcé +1 6amr, yactuuno +0,5)
v’ BBIIEPKAHBI IPOIIOPIMU MEX Y AeTansamu (+1 Gaswr)

7.| UTorossbie yepTe:ku (Ha Oymare WM B 3JIeKTPOHHOM BH/e): 8

v/ uepTexu BCex JeTalei 3aaHus U COOPOUHBIM YepTEK BHITOIHEHBI U
BepHO coxpanensl (B popmare CAIIP u PDF)
(Bce +1 G6amn, yactuyno +0,5 6amra, MmeHee mosioBuHBI 0 OAITOB)

v 00603HaueHUs HA YepTexe U paMka cooTBeTcTBy0T ['OCT
(+1 Gann, ects 3ameuanus +0,5 6ama, ne TOCT — 0 6awios)

v uMeeTcs HeoOXO0AUMOE KOJIMYECTBO BUIOB B IIPOEKIIMOHHOM
B3aMMOCBS3M (Bce yeprexu +1 Oamn, He Bce +0,5 Ganna)

v umeercs akcoHomerpudeckuii Bui (+1 Gasur)

v/ BEpHO BBINOJIHEH Pa3pe3 WK CEUYEHHE, BEISBIIAIONINE BHYTPEHHEE
CTpOEHHE JeTajei, ¢ pasmepamu (BepHo +1 6amt, yactuuno +0,5)

v umeertcs creruduKanms cOOpKH, yKazaHbl COOTBETCTBYIOIINE
MO3HITUK Ha cOopouHOM uepTeske (Bcé +1 6asm, yactuano +0,5)

v’ OceBbI€ IMHUH U pa3Mepbl HaHECEHBI BEPHO (Bce +1 Gasu, 4acTHIHO
+0,5 6amna, 6osee 5 3ameuanuii — 0 6ayIoOB)

v’ ecTb (popMaTHas paMKa, 3aI0JJHEHa OCHOBHAS HA/IIHCh
(Ha Bcex ueprexax +1 6amn, yactuyno +0,5 Garnna)

HUroro: 35

IIpeacenarenn:

Unens! xKopu




