BCEPOCCUIICKA S OJIMMITUAJIA IIIKOJIbHUKOB
[10 TEXHOJIOI'MU. 2021-2022 yu4. r.
MYHULIMITAJIBHBIN STAIIL. 10-11 KJIACCBI

Hanpasnenus «TexHuka, TeXHOJIOTMH U TEXHHYECKOE TBOPYECTBO»
n «KyJabTypa 1o0Ma u 1eKOpPaTHBHO-NIPUKJIAJHOE TBOPYECTBO»

IIpakTnuyeckoe 3aganue no 3D-MoaeTUPOBAHH

3aganue. 1o nperIOKEHHOMY o0Opaslly paspaboTaiiTe 3CKu3 (MM TEXHUYECKHUN
pUCYHOK) wm3aenusi, cosnaire 3D-momens wu3menus B CHUCTEME
aBToMaTu3upoBaHHOTrO npoekTupoBanus (CAIIP), moaroroBbTe NpoexkT s
neyatu npototuna Ha 3D-npunrtepe. Ilpomnecc 3D-mewatn He Tpebyercs
Y HE OLICHUBAETCH.

OO0pa3sen: Moaenb U3AEIHS «XOMYT».

Puc.1. Bun uznenus «XomyT»

XOMYT — KpENEXHBIM JJIEMEHT, BBINOJHEHHBIM B BHUIE AYI WJIM IUIACTUH
B (opMe TOJyKOJIbIla, Ha3HAYE€HHE KOTOpPOTro oOxBaT U (ukcamus TpyObl B
CTATUYHOM ITOJIOKCHHUH 32 CUET MMPUMEHEHUS CKPETUISIIOIIUX BUHTOB.

I'aGaputHbie pa3meps! uzaesans: He 0osnee 80x80%50 mm, He meHee 60%X60%25 mm.
IIpoune pasmepbl 1 TPeOGOBaAHMA:

v/ MOjeNb paccyMTaHa Ha yIepKUBAHUE TPYObl HWIIM CTEPHKHS TUAMETPOM
30 mM;

v\ HWKHSISL Jyra IUIaBHO COEIMHSETCS CO CTOMKOM, B KOTOpPOH HMeeTcs
Kpené&:xXHoe OTBepCTUE C pe3pOoil He MeHee M6, B BepxHEH 4acTu OTBEpCTHE
paciupeHo (s Kperneska), B HKHel yacTu umeercs (acka;

<

OCHOBAaHUE CTOMKH IIMPOKOE, YyCTOMYUBOE;

<\

o0e Jyrd BBINIOJHEHBl TOHKUMHU, M JJIs YNPOYHEHUS Ha HMX HapY>KHBIX
MOBEPXHOCTSX CJlIeJIaHbl MPOI0JIbHBIE PEOPA KECTKOCTH;



v/ JUIA CKpEIUIEHHs Iyr MEKIy cOOOM HCHONB3YIOTCA BHHTHI He MeHee M4

(B MOJIeTM MOYKHO HCIIOJIb30BaTh KaK CTAaHJIAPTHBIC BUHTHI U3 BCTPOCHHOM
OMOJIMOTEKH, TaK U BHITIOJIHEHHBIE CAMOCTOSITEIBHO);

v/ Ha BHIMMOMN IUIOCKOM YaCTM OCHOBAHHM CTOMKH JOJUKHA IIPHCYTCTBOBATH

penbedHas TekcToBas Haanuch (Hampumep — «TXH-22» wnum wuHas
aHaJIOrMYHasi, HE MEHee 5 CUMBOJIOB, HE MJICHTUDUIMPYIOLIAs YYaCTHHUKA;
penbed MOXKET ObITh BBITYKIIBIM WIJIH BIIABJICHHBIM);

v/ BHHTBI U Pe3b0bI B MOJIENIM U HA YEPTEKE YKA3BIBAIOTCA, HO CO3/1aBaTh J-KO/I

JUIsl TPOTOTUIIOB BUHTOB HE TpeOyeTcs, pe3b0a MOXKET ObITh MOKa3aHa yCJIOBHO
cpencrBamu CAIIP.

Ju3zaiin:

v/ HeyKasaHHBIE pa3Mepbl U 3JIEMEHTHI JU3aiiHa BBIIOJIHINUTE 10 COOCTBEHHOMY

YCMOTPEHHUIO;

4 PICHOJIBBYﬁTC A1 MOJCJIW ITPOU3BOJIBHBIC IIBETA, OTIHMYHBIC OT 0a3o0BOro

Ceporo;

4 AO0ITYCTUMO HCII0Jb30BaTbh KOHCTPYKTHBHBIC 3JICMCHTEI, YMCHBIIAIOIIHUEC MACCy

U3JIETUS TIPU COXPAHEHUH OCHOBHBIX OYepTaHUN U (YHKIIMOHAIBHOCTH;

v/ MOOIIPAETCS TBOPYECKUM TMOAX0J K (OpME WIM YKPAIICHUIO W3IEIIHns,

HE BEQYIIUMH K CYIIECTBEHHOMY YIPOUICHHIO 3aJaHMs; KOIJa Jejaere
HAaMEPEHHbIE KOHCTPYKTUBHBIE YJIyULIEHHMS] WIM YKPALICHUS — ONMILUTE HUX
Ha ACKU3E (TEXHUYECKOM PUCYHKE) U3EIHUSL.

Pexomenganuu:

» TIpyu pa3pabOTKe MOACIU HE CIEAYET JeaTh SJICMEHTHI CIIUIITKOM MEJTKUMU,;
» MpoJyMaiTe Ccrocod pa3MemeHUsT MOJICNI B MporpamMMe-cliaiicepe ¢ yuéTom eé

dbopMBl ¥ Harpy3oK Ha TMOJy4aeMble JeTald, a Takke 3(PPEeKTUBHOCTDH
MOJJIEPIKEK U CIIOEB NIPUIIUITAHMS,

» ontuManbHOe Bpemsi paszpaboTku 3D-mMomenu Ha KOMIbIOTEpE — TIOJOBHHA

BCErO0 OTBEAEHHOTO Ha IIPAKTUKy BpeMeHU. He cmemmure, HO NMOMHUTE, YTO
HY’KEH BEPHBIN pacu€T BPEMEHU.

IHopsinok BbINMOJIHEHNSI padOTHI:

1.

Ha mwmcre uwepté&xkHoW wnm mnmcueld Oymarum pazpaboraidiTe 3CKku3 (WU
TEXHUYECKUH PHUCYHOK) TMPOTOTUIA JUIsI TIOCIEAYIOMIETO MOJCTUPOBAHUS
C yKa3aHHeM TrabapUTHBIX pPa3MepOB, MOIIMUIIUTE JUCT CBOMM IEPCOHATHHBIM
HOMEPOM YYaCTHHKA OJIMMITHATBI.

CozpaiiTe MMYHYIO ManKy B YKa3aHHOM OpraHuW3aTopaMu Mecte (Ha pabouem
CTOJIE KOMIThIOTEpA WIIM CETEBOM JUCKE) C Ha3BaHUEM 10 IA0JIOHY:
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[Ta6sioH [Tpumep

Zadanie_Homep y4yacTHuKa_rosolimp Zadanie_v12.345.678_rosolimp
3. BbInonHUTE 3IEKTPOHHYIO 3D-MOMEb H3/1eIUs C UCIOIb30BAHHEM IIPOTPAMMEI
CAIIP.

4. CoxpaHure B JMYHYIO Mamnky (aitnm mpoekra B GopmaTte cpelbl pa3padoTKu
(marmpumep, B Kommac 3D »10 dopmar m3d) u B dopmare STEP.
B MHoromerasibHOM u3enuM B Ha3BaHUs (aiioB-AeTaneil u Qaina-cOopku
cieayeT 100aBisATh COOTBETCTBYIOIIEE Ha3BaHUE:!

11a6mon’ [Tpumep
detalN_Homep detall_v12.345.678_rosolimp.m3d
y4yacTtHuKa_rosolimp.tun detal2_v12.345.678_rosolimp.m3d

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

5.  DOkcnoprupyite 3nekTpoHHble 3D-momenu wu3nenus B opmar .STL Ttarke
B JIMYHYIO TAmnKy, CcIeayss TOMYy »JKe IMabjJoHy WMeHH (mpuMmep:
detall_v12.345.678_rosolimp.stl).

6. TloaroroBbTe MOMENb JJIA IMEYaTH MpOTOoTHNA Ha 3D-mpuUHTEpEe B MporpaMme-
cmaricepe (CURA, Polygon wim wHOI), BBICTaBUB HEOOXOIMMBIE HACTPOUKH
II€YaTH B COOTBETCTBHU C BO3MOKHOCTAMHM HCIIOJIE3yeMoro 3D-npunTepa? mim
0c000 YKa3aHHBIMH OPTAaHU3ATOPAMU; HEOOXOIUMOCTh TTOIJIEPKEK U KOHTYPOB
MIPWIAITAHKS OTIPEACIIUTE CAMOCTOSITEIIBHO.

/. DBBbINOTHUTE CKPHUHIIOTHI JAETalel MpoeKTa B claiicepe, JIEeMOHCTPUPYIOIINE
BEpHbICE HACTPOMKHM TI€YaTH, COXPAHUTE HX TAKKE B JUYHYIO MaNKy
(mpumep: detall_v12.345.678_rosolimp.jpg).

8. Coxpanmre (aiia mpoekTa s medath B (opmare porpamMMmbl-ciaiicepa,
crenys BCE TOMY xKe 1a0JIOHY UMEHU (mpumep:
detall_v12.345.678_rosolimp.gcode).

9. B mporpamme CAIIP wim Bpy4dHyI0 Ha JHUCTE YEpTEKHONW MM mucyeil Oymaru
opopMUTe YepTeRU u3nenus (paboune YepTeKU KaKIOW neTanu, cOOpPOUYHBIM
yepTéxk, cnerudpukanuo), codmonas tpedoanus ['OCT ECK], B Heobxoau-
MOM KOJHMYECTBE B3aMMOCBS3aHHBIX MPOEKIHM, C BBISIBICHHUEM BHYTPEHHETO
CTPOEHHUS, C TPOCTABICHUEM pa3MepPOB, OPOPMIICHUEM pPaMKU U OCHOBHOM
HAAMUCH U T.A. (€CIU BBINOJHAETE YEPTEKU Ha KOMIIBIOTEpPE, COXPAHHUTE HX

L Bwmecro crosa detal Ipyu UMCHOBAHNU (baﬁHOB JOIMYCTHUMO UCIIOJIb30BATh HA3BAHNUEC CBOCTO U3ACIIHA.
2 HapaMCTpLI rne4vatu no yMmoJI4aHUIO OOBIYHO BBICTABIIEHBI B nporpaMMe-cnaﬁcepe: MOACIb 3D-anHTepa, ANaMETp
CoIJia, TeMIeparypa rne4aTtu, ToJIuHa CJI0od ne4aT, 3ari0JIHCHUE U T.A., — HO CJICAYCET YTOYHHUTDH Y OPraHnu3aToOpoOB.
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B JMYHYI0O Tmanky B ¢opmare mnporpaMmmbl u B (opmare PDF
C COOTBETCTBYIOLIUM UMEHEM).
10. IIpomemoHcCTpupyiTE U cAAlTEe OpraHU3aTOpPaM BCE CO3JaHHbIE MaTepUaJIbL:

v/ 3CKM3 WM TEXHUYECKUH DPUCYHOK MOPOTOTHNA (BBIMOJHCHHBIH OT pPYyKd
Ha Oymare);

v muHyro manky c¢ ¢ainamu 3D-momenu B ¢opmarax step, stl, momens
B (popmare cpeabl pa3paloTKH, CKPUHILOTHI, MPOEKT U3Jenus B popmMarte
cjaicepa,

v UTOTOBBIE YEpPTEXKU W3AeNUs (pacredyaTky OJEKTPOHHBIX — YepTeKel
u3 popmara PDF ocyiiecTBIsSIOT OpraHu3aTopsl).

Ha mMyHununansHOM 3Tane onumnuazasl nporecc 3D-meuatu He TpeOyetcs
U HE OLICHUBAETCS.

Tem He MmeHee, cienyeT oOpaTUTh BHUMAaHUE Ha OXHUAAEMOE BpeMs IeyaTu
B cjaiicepe; mpu BO3MOKHOCTH, €CJIM Ha IUIOLIAJKE MPOBEACHUS MPAKTUKU UMEETCS
3D-npunTep, pexkoMmeHayercss TmpoBecTH Tnpouecc 3D-medatm cpazy mocne
BBIMOJIHEHMSI 3aJJaHUI — JUIsl JTydIllero NOHUMaHus ocobeHHocTel nevyaru. [TomuuTe,
YTO B MOCJEAYIOIIMX ATanax OJMMIIMAIbI MOTpeOyeTCsl pacneyaThiBaTh MPOTOTHUIIBI
CaMOCTOSITEIIBHO.

[lo oxoHUaHWW BBIIOJHEHUs 3aJaHU He 3a0yJbTe HABECTH TMOPSAOK
Ha pabo4eM MecTe.

Ycnewnon pabomer!



Kpurtepun onennBanusi npakTu4eckoi padorsl no 3D-mMoae iMpoBaHuIO

Makec. bana
Kpurepuu ouennBanus
0aJJ1 | y4aCTHHKA
3D-moneaupoBanue B CAIIP
Texnnueckue 0COOEHHOCTH CO3TAHHOM YYACTHUKOM 14

3D-mopeaun
Ornenka CKJIafbpIBaeTCs 10 HAJUYUIO DJIEMEHTOB,
B IIpeJIeIax MaKCUMyMa:

v
v

v

rabapuTHBIE pa3Mepbl BbIAepKaHbl (+1 6amn);
BHYTPEHHHI pa3mMep COOPAHHOIO U3/ TOYHO
COOTBETCTBYET TpeOyeMOMY AHaMETPy TPYOBI

(+1 6amn);

TpeboBaHUs K (HOpMEe HUKHEH TyT'H CO CTOMKOM yUTEHBI
(+1 6amn);

TpeOOBaHUs K pe3b0e B KPENEKHOM OTBEPCTUU CTONKHU
yurtensl (+1 0amn);

B KPETEKHOM OTBEPCTUU CTOMKH €CTh PaCcIIMpPEHUe

(+1 6amn);

B KpETEKHOM OTBEPCTUM CTOMKU CHUBY C/ieiaHa (acka
(+1 6amn);

TpeOOBaHMS OTHOCUTEIHHO PEOEP KECTKOCTU YUTEHBI
(+1 6amn);

B MOJIETIH TIPE/ICTABIIEHBI TPeOyeMble KPETEKHbIC BUHTHI
(+1 6amn);

MO/T KPETIEKHBIE BUHTHI B TyraX UMEETCSI
COOTBETCTBYIOIIAs pe3bda (+1 6amn);

uMeeTcs penbedHas TEKCTOBAs HAIITACh HYKHOU JITTMHBI
(+1 6amn);

U3JIEINE BBITIISAUT SCTETHYHO, HE MCKAXKEHHO

(+1 6amn);

I[BET MOJIeJIM OTJinYaeTcsi oT crannapTHoro B CAIIP
(+1 Gamn);

(haiibl B Manke MMEHOBAHBI BEPHO, TI0 33/ 1aHHIO

(+2 6amma)




Kpurepuu ouennBanus

Makec.
oaJLa

baan
Y4aCTHHKA

Cao:xxkHocTh pa3padoTaHHoil koHcTpykuuu 3D-moxenn,
Moauukanus (popma, TeXHUYECKHE PellIeHUS,
TPYAOEMKOCTD)

O1neHKa CKIJIaJIBIBACTCS MO HATUYHIO 3JIEMEHTOB,

B [IpeJIeTIaX MaKCUMyMa:

v’ UMeeTCs IOMOJHUTENBHAS KOHCTPYKTUBHAS
Moau(UKaIHs OTHOCUTEIBHO 00pasiia B 3aJjaHuH,
ycnoxHeHue Gopmsl (+1 6amm);

v’ UMeeTCs IOMOJHUTENBHOE YKPAIIEHHE U3
(+1 6amn),

v/ CIeaHO TEKCTOBOE onucanue Moaudukanuu (+1 Gaur)

IloaroroBka npoekra k 3D-neyarn

dDaiig koMmanaHoro xkoaa njga 3D-nmeuatu Mmoaenu

B Mporpamme-cJaiicepe (Hanpumep, Cura, Polygon

WUJIM MHOM)

OreHka CKJIaIbIBACTCS 110 HATUMYHUIO DJIEMEHTOB,

B TIpe/IesIax MAaKCUMYyMa:

v’ g-code Bcex Mozesei moayueH (/s BAHTOB
He TpeOyeTtcs) (+1 6amn);

v’ clleNaHbl CKPUHIIOTHI ¢ HacTpoiikamu 3D-meuatn
(+1 6amn);

v’ BUIMMBbIE HACTPOMKH IIEUYATH COOTBETCTBYIOT
pexomenaanusm (+1 6amn);

v’ Bce co3manuble (aiiiibl FPaMOTHO MMEHOBaHEI (+1 Gaiun)

9P PeKTUBHOCTH pa3MeleHUus U3/1eus

OreHka CKJIaIbIBACTCS 110 HATUYHUIO DJIEMEHTOB,

B TIpe/iesIax MaKCUMYyMa:

v' mpororun uMeet Macirabd 100% (+1 6aimn);

v’ BCE MOJIEIH ONTHMAIBHO OPHEHTHPOBAHBI C TOYKH
3peHus MpoIriecca MmevyaTv ¥ MPOYHOCTH MPOTOTUIIOB
(+1 6amn);

v/ BBIOOD YYaCTHUKOM HAJIMYHS MM OTCYTCTBHS
MO/IJIEPYKEK B MTPOEKTE MPOTOTHITA OCYIIECTBIEH
rpamoTHo (+1 Gamn);

v’ BBIOOD HAJMYMS WM OTCYTCTBHS CJIOSI IPUITHITAHMST
(«r00KM») B MPOEKTE MPOTOTHUIIA OCYIIECTBIEH
rpamMoTHO (+1 Gamn)




Kpurepuu ouennBanus

Makec.
oaJLa

baan
YYaCTHHMKA

I'padmueckoe opopmiieHUe 3a1aHUA

IIpenBapuTe/ibHbII ICKU3/TEXHUYECKHUH PUCYHOK

Ha Oymare

OneHka CKJIaIbIBaeTCs M0 HAIMYHUIO 3JIEMEHTOB,

B IIpe/IeJIax MAaKCUMYMa:

v’ U300paskeHbl BCe KOHCTPYKTUBHEIE aeTanu (+1 Gaimwn);
v’ BBIIEPKAHBI IPONOPIMH MEXKY JeTatsiMu (+1 Gasun)

HToroBblii 4epTék (Ha Oymare WM B 3JIEKTPOHHOM

BHJIE)

OneHka CKJIaJIbIBAETCS M0 HAIUYHUIO SJIEMEHTOB,

B IIpe/iesiax MaKCUMyMa:

v’ IpeiCTaBiIeHbl BCe paboure YepTeRn U COOPOUHBII
yepTéx (ecTh Bc€ +1 Oamn, yactuuno +0,5 6aa);

v' BCe uepTexu opopmiteHsl B cootBeTcTBHU ¢ 'OCT
(+1 6amn);

v’ mMeeTcst He0OXOMMOE KOJMYECTBO BUJIOB

B ITPOEKITMOHHOM B3auMOCBs3u (+1 6amn);

uMeercs akconometpus (+1 6amn);

UMEETCsl pa3pe3 WK CeYeHHE, BBISBIISIIOIICE BHYTPEHHEE

cTpoenue uznenus (+1 6amn);

v’ umeetcs crieruuKanys cOOPKH, YKa3aHbl
COOTBETCTBYIOIIME MMO3UIIMA HA COOPOYHOM YEPTEKE
(Bcé +1 6amn, yactuuno +0,5);

v/ 0CeBbIC JTMHUH U Pa3Mepbl HAHECEHBI BEPHO (BE3/IE
+1 6am, yactuuno +0,5 6amna);

v’ ectb opmarHast pamka, 0hOpMIIEHAa OCHOBHAS HAIITHCh
(+1 Gamn)

AN

Hroro:
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