Kon yyactHuka:

3agaHusi MyHHIUNATLHOTO 3Tana Beepoccuiickoii 0JIMMIMaIbI KOJbHAKOB
1o TexHooruu 2024-2025 y4ednsrii rox 10-11 xracc
Hanpagnenue «3D-Moodenuposanue» IIPAKTHKA
IIpoodonicumensrocme orumnuadst: 120 munym. Makcumansno 603modcHoe Koauvecmso 6annos: 35

IIpakTuyeckui Typ
3D-mMoxeMpoBaHue

3aganue: 1o MpeYIOKEHHOMY 00pasiy pa3paboTaiTe TEXHUYECKU PUCYHOK M3enus, co3aainte 3D-

MOJENb M3AENUs B CHCTEeME aBToMaTu3upoBaHHOro mnpoektupoBanusi (CAIIP),
MOATOTOBbTE MPOEKT Juid mnedatu mnpototuna Ha 3D-mpunrepe. [Iponecc 3D-neuaru He
TpeOyeTCsl U HE OLICHUBAETCA.

N3nenme: Opesiok Ha HEMH C KOJIBIIOM.

Puc.1. Obpazen uznenus Puc.2. Ilpumepsr Puc.3. O6pazen 3D-monenu
«bpenok Ha 1enu ¢ KOIbIIOM» Mojesiel 3BeHbEB Opernoka Ha LeNnHu ¢ KOJIBLOM

I'aGapuTHblie pa3mepsbl: He 6oee 180%60%30 mm, He MeHee 120%40%10 Mm.

IIpoune pazmepbl U TPEOOBAHUS:

v

v
v
v

U3JIeNue MpecTaBiIsieT co0oi yBeTUUEHHYI0 MOJIENh Opesioka Ha KOPOTKOH 1eTn CO CIUpaTbHBIM
koJab1oM (cM. Puc.1 u Puc.3);

MO/JIeNIb BBITIOJHSETCS YBEIMUEHHON, TaK 4TOOBI TOJIIIMHA IPYTKA 3BEHbEB ObllIa HE MEHEe 2 MM B
MOTIEPEYHOM CEYEHUU;

KOJIBLIO  TpeAcTaBiseTr  co0oil  MIOTHYIO — chnupaidb  2—-3  BUTKa KpYIJIOrO WJIU
IPSIMOYTOJIBHOTO CEYEHHs, TAKXKE C Pa3MEPOM CEUEHUS HE MEHEE 2 MM;

3BEHbsI 1IETIM JOJDKHBI MMETh MPOHM3BOJIBHYIO HM30THYTYIO (popMy (HE B OJHOM IUIOCKOCTH); B
MOJIeId OHU YCTaHOBJICHBI CHMMETPHYHO JApPYyr 3a JApyroMoOe3 mnepecedeHus: MoBepXHOCTEH
(Mozenu He JOJDKHBI HPOHMKATH JIPYr B Jpyra); ¢opMa 3BeHa M CeueHHe 3BE€Ha Ha Ballle
ycMoTpeHue (cM. mpumepsl Ha Puc.2);

OpesloK KMMeeT BBIPAKEHHO BBIMYKIYIO JIMIEBYIO IOBEPXHOCTh C HAaHECEHHOM W30THYTOU
penbedHON Hanmuchio (Hampumep «2023», MOXHO HHYIO, JI0ObIM mpudTOoM, HEe MeHee 4
CHUMBOJIOB, TJTyOMHa WM BbIcOTa pesibeda He MeHee 0,5 Mm);
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v

v
v
v

Openox, 1enb (He MeHee 3 3BEHBbEB) M CHUPAIBHOE KOJBIIO COCIUHSIOTCS
MIPOMEKYTOYHBIMH TIPOCTHIMH KOJIBLIAMH C CEYCHHEM TaKKe HE MEHee 2 MM;

YUUTBIBasE XapakTep (GOPMBI IeTalieil M MX PACHOJIOKEHHE, B COOPKE PAaCCTaBIIATHB3aNMOCBSI3H
MEXA1Y HUMH (COOCHOCTb, COBIA/IEHUE U HHBIE) HEOOSI3aTENbHO;

OAroToBbTE MOJENb K 3D-neuaru (cam nporecc 3D-nieyatu He TpeOyeTCs),BHIIOJIHUTE
YEepPTEIKHU, COXPAHUTE BCe (hailyIbl COTIIACHO YKA3aHUSM;

pe3yabTaThl  CBOEH  pabOTBI  CJleIyeT CBEpPUTh C KPHUTEPHSIMH  OICHUBAHUSB
MIPOBEPOYHOM TAOIUIIE I SKCTIEPTOB (B KOHIIE 3a/JaHUsA).

JAn3aiiu:

v WCIIONIB3YUTE JIJIsl MOJICIIN MTPOU3BOJILHBIC 1IBETA, OTIIMYHBIE OT 6a30BOTO CEPOTO;

v HEYKa3aHHBIC pa3MePbI U AJIEMEHTHI TM3aiiHa BHITIOJHANUTE M0 COOCTBEHHOMY YCMOTPEHUIO;

v MOOUIPSAETCA TBOPYECKUH MOAXOJ K KOHCTPYKIIMH M YKPAIICHUIO HW3JEIUS,HE BEAYIIUN K
CYIIIECTBEHHOMY YIPOIICHHIO 3aJaHusl; CBOM MOIU(DUKAIIMN OMHIINUTE SIBHO HA PUCYHKE WIIH
YepTeKE U3IEIHSL.

Pexomenpanuu:

> pu pa3paboTKe MOJEIIM HE CIAEAYET AeTaTh JJIEMEHTHI CIUIIIKOM MEIKUMU;

>
>

IpoayManTe crnoco6 pasMelleHus MOJIENH B IIporpamme-ciancepen
3¢ (GEeKTUBHOCTD MOIEPIKEK U CIOEB MPUIIUIIAHNUS;

HE CIEUIUTE, IOMHUTE, YTO BEPHBIM pacyET BPEMEHU MOOIIPSAETCS.

IMopsinok BbINOJIHEHHUS PA0OTHI:

1)

2)

3)

4

Ha JIUCTE YepTEXHOW Wi nucuell Oymaru pazpaboTaiiTe TEXHUUECKUH PUCYHOK U3JIENHUS JUIsS
MOCJIEYIOLIEr0 MOJICIMPOBAHUS C yKa3aHMEM Ta0apUTHBIX M HHBIX BaXKHBIX pPa3MEpOB,
MOANUIINTE JIUCT CBOUM IIEPCOHATIbHBIM HOMEPOM YYaCTHHKA;

CO3/IaliTe JTMYHYIO NaNKy B yKa3aHHOM OpraHu3aTopaMu MecTe (Ha pabodeM CTOJIE KOMIIBIOTEpa
WM CETEBOM JIMCKE) C Ha3BaHUEM I10 M1a0JI0HY:

Ila6on' [Tpumep

Zadanie_Homep Zadanie v12.345.678 rosolimp
ydyacTHuka_rosolimp

BBITIOJTHATE JJIEKTpOHHBbIE 3D-Mozenu peraneil M3Jenus ¢ HCIOJIB30BAHHEM IPOTPAMMBI
CAIIP, BbImosiHUTE MOJENH COOPKU;

COXpaHUTE B JIMYHYIO Manky (ain mpoekra B ¢opMare cpeabl pa3padoTkm (Hampumep, B
Kommnac 3D sto popmatr m3d) u B popmare STEP. B ums daiinos-geraneit u ¢aitna-coopku
clieyeT 100aBIsITh COOTBETCTBYIOIIEE HA3BAHUE:

1 .
Bwmecro cnoBa zadanie 101myCTUMO KMCNIOJIb30BATh HA3BAHUE U3ICIIHS.
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[laGmon’ [Tpumep
detalN_Homep detall_v12.345.678_rosolimp.m3d
y4acTHuKa_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) okcmoprupyiite 3D-monenu msgenus B Gopmar .STL B nMuHylo manky, cileays TOMY Ke
mabnaony uMmenu (npumep: zadanie_v12.345.678_rosolimp.stl);

6) BBHINONHMTE CKPMHIIOT COOPKM, JEMOHCTPHMPYIOIIMA  yJa4dHbIi  paKypc MOJENIU B
porpaMMe (3aXBaTUTE€ BECh KpaH), COXpPAaHUTE €ro TaKkKe B JIMYHYIO I[afKy C BEPHBIM
nMmeHeM (aitna (mpumep: shorka v12.345.678 rosolimp.jpg);

7) mnoaroroBbTe MOAENb K TedaTn Ha 3D-npunTepe B mporpamme-ciaiicepe (CURA, Polygon mim
MHO), BBICTAaBUB HEOOXOJMMBbIE HACTPOWKM B COOTBETCTBUUC IapaMeTpamH IeyaTH I10
yMOJmaHI/Ho3 WIK 0Cc000 YKa3aHHBIMH OpraHW3aTOpPaMH; HEOOXOTUMOCThH MOJACPKEK U
KOHTYPOB IPUJIMIaHUSIONPEAETUTE CAMOCTOSATENBHO;

8) BBINOJHMTE CKPUHINOT IMPOEKTa B Claiicepe, JEMOHCTPHPYIOIIMH BBHIOPAHHBIE HACTPOMKH
MevyaTH, COXpaHUTE €T0 B JUYHYIO Manky (nmpumMep: zadanie v12.345.678 rosolimp.jpg);

9) coxpanure Qaitn nmpoekra a1 nedaru (G-koa) B popMaTe IporpamMMbI-ClIaiicepa, 0 TOMY Ke
mabsiony umenu (nmpumep: zadanie v12.345.678 rosolimp.gcode);

10) B mporpamme CAIIP miM BpydHyIO Ha JIMCTE YEPTENHOM WM mucded Oymaru opopMHTeE
yepTexxu uzgenus (paboure yepTexu Kaxaou Jeranu, cOOpOUHbI uepTeéx, crnenupuKaluio),
coomonas TpedoBanus ['OCT ECKJl, B He0oOXOIMMOM KOJIMYECTBE B3aMMOCBSI3aHHBIX
MIPOEKIIH, C BBISBIIEGHUEM BHYTPEHHETO CTPOEHUS,C IPOCTABIEHUEM Pa3MepoB, 0POPMICHUEM
paMK{ U OCHOBHOM HAJIKCHU U T.J. (€CIHU BBINOIHIETE YEPTEKHU Ha KOMIIbIOTEPE, COXPAHUTE UX
B JIMYHYIO Manky B popmate nporpammsl U B popmate PDF ¢ cooTBeTCTBYIOIINM UMEHEM);

11) npoxemoncTpupyiite u craiiTe OpraHM3aTOpaM BCE CO3JaHHBIE MATEPHAIbL:

v/ TeXHMYECKHH PHCYHOK H3/e/ns (BHIIOTHEHHbIH OT PyKH Ha Oymare);

v/ nnmunyio manky ¢ daiimamu  3D-momenn B dopmarax step, stl, momennB dopmare
cpensl paspadorku, G-koa usznenus B popMare ciaiicepa, CKPUHIIOTHI YJJauHOTO paKypca
cOOpKH M HACTpOEK Ievary;

v/ HTOTOBBIC UEPTEKHU M3/eIIHs (PACIICUaTKy IEKTPOHHBIX uepTesxeil n3 Gopmara

PDF ocymiecTBisitoT opraHu3aTopsl).
[Ipouecc 3D-neuaru He oneHuBaercs. [lo okoHYaHUM BBINOJIHEHMS 3a/laHUN He 3a0y/abTe HaBECTH
MOPsIIOK Hapabouem Mecte. Y cnemHo padboTsl!

> Bmecto croBa detal ipi mMeHOBaHMM (aiiioB JOMYCTHMO HCHONB30BaTh HA3BAHHUE CBOCTO H3/ICIIHSL.
? TMapameTpbl MeYaTH 10 YMONYAHMIO OOBIMHO BHICTABICHBI B MPOTpPaMMe-ciaiicepe: Momenb 3D-
IIpUHTEpa, MaMeTp COoIlia, TeMIlepaTypa IedaTu, TOJIIIUHA CJIOS TIeYaTH, 3aloIHeHHe U T.1., — HO
PEKOMEHAYETCSI YTOYHUTE Y OPraHu3aTOPOB.
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Kpurtepuu oneHnBanus npakTu4eckoi padorsi no 3D-moaeaupoBannio

(Tabnuia 3anoaHSAETCs dKCIIEPTaMHu )
YyacTHUK

Kpurepuu ouenuBanuns
OneHka cKiIa/IbIBaeTCsl MO HAJIMYUIO AIEMEHTOB, B IIpeesax
MaKCUMyMa

Makec.
0aJ11

Hrtor

3D-moneaupoBanue B CAIIP

1. | Texunyeckue 0coOOEHHOCTH cO31aHHOI 3D-Moaen:

v’ raGapuTHbIC pa3Mepsl BhIIEPKaHbI (+2 Gamna);

v’ 1peGoBaHus K o6Iel (pOopMe H3/IENs YITCHEI,
MIOCJIEIOBATEIBHOCTD JIeTanei B cOopke BepHasi(+2
Oainna);

v’ 1peGoBanue k GopMe CIUPATLHOTO KOJbLA YUTEHO
(+2 6amna);

v’ 1peGoBanue k Gopme 3BeHbEB (M30THYTHIC, HE B OJHOI
TIJIOCKOCTH) YYTEHBI (+2 Oaia);

v’ TpeGoBaHMs K pa3Mepy CeUCHHS 3BEHbEB YITCHBI
(+2 6amna);

v/ TpeGoBaHue K BHITYKIOH (GopMe Gpeioka yaTeHo

(+2 6amna);

HaJMMCh Ha Opeioke HaHeceHa 1o ayre (+2 6anna);

TpeboBaHue K pesibedy HAAMUCH yuTeHO (+2 Oaa);

AN

3BEHbs B COOpPKE YCTAHOBJIEHBI CHUMMETPUYHO, IPYT 3a
JIPYroM, OpPHEHTHPOBAHbI OJIMHAKOBO (JOMYCTUM OOILMI
n3rud 1enu mo ayre) (+2 6anna);

neTanu B cOOpKe He MPOHUKAIOT APYT B pyra (+2 Gama);
W3/IeTINe BBITJISIIUT ACTETHYHO, HEUCKaXEHHO (+2 Oaia);

A NEANERN

LBET MOJIENH OTJInyaercs oT crangaptHoro B CAIIP
(+2 6amna);

v’ (ailsIbl B Manke MMEHOBAHBI BEPHO, TI0 3a1aHHIO
(+2 Gamna)

15

2. | CroxHocTh paspadoTaHHoOil KOHCTpYKuu 3D-monenn,

Moaudukanus (popMa, TeXHHYECKHE pPelLLICHHS,

TPYA0EMKOCTH):

v/ HMeeTcs IONOIHATENbHAS KOHCTPYKTHBHAS MOIUDUKAIIIS
OTHOCHTENILHO 00pasia B 3aJaHuu, YCIOoKHEeHHE GopMsl (+1 Gam);

v/ JIONOJHUTEIBHOE YKPAIICHHE H3/Iens AeKopoM (+1
Oain);
v/ CJIenaHo TeKCTOBOE OIMcaHne MoauuKamuy (+2 Gana)
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Kpurepuu ouennBanus Make. | Hror
OneHKa CKIIaBbIBAETCS M0 HAIUYHIO SJIEMEHTOB, B IIPEAEIAX oas1
MaKCUMyMa
IMoaroroBka npoexra k 3D-neuaTn
3. | ®aiin koMaHAHOrO KoAa AJjs 3D-nmeyaTu Moaeau 3
B IIporpamme-ciaiicepe (Hanpumep, Cura, Polygon
WJIM UHOI1):

v’ G-xox Mozenu B popmaTe claiicepa moiyder (+2 6ama);
v/ CllenaH CKpUHIIOT ¢ HacTpolikamu 3D-neuatu (+1 Gasn);

‘/ BHUJUMBIC HaA CKPUHIIOTC HaCTpOfIKH IeuaTtu
COOTBETCTBYIOT pekoMeHaanusM (+1 6am);

v’ cosmanuble ailiibl MMEHOBAHE! BepHO (+1 Gas)

4. | DpdexkTUBHOCTH pa3MenieHUsT U3/1eJIHsl: 1

v HU3CJIMEC ONITUMAJIBHO OPUCHTHUPOBAHO C TOYKH 3PCHUA
mponecca ne4aTt ¥ IpoO4YHOCTH KOHCTPYKIINHU

(BepHo +2 Gaia, ecTh OJJHO 3aMeuyaHue +1 6ami, uHaue
0);
v’ mpoekT medatu umeer Macutab 100 % (+1 Gam)

5. | ¢ dexTnBHOCTL NpUMeHeHUA NPU 3D-neyaTH KOHTYPOB 1

NPUJIHIIAHUSA U NOIePIKeK:

v/ BBIGOP YUACTHHKOM HAIMUMS MM OTCYTCTBHUS OICPIKEKB
MIPOEKTE MeYaTH OCYIECTBIEH rpaMoTHO (+1 Gam);

v/ BBIGOP YUACTHHKOM HAJIMYHS HIIM OTCYTCTBHS CIIOS
npwinnanus («:00Kn») B MPOEKTE MeYaTH OCYLIECTBIEH
rpamMoTHO (+1 6asn)

I'padpuyeckoe opopmiieHne 3a1aHuA

6. | IlpexBapure/ibHbIH TEXHUYECKHI PUCYHOK Ha Oymare: 2

v’ Ha puCyHKe H300paKeHbl BCe KOHCTPYKTHBHbIC ICTAIIN,ECTh
rabapuTHbIE pa3Mepsl m3aenus (Bc€ +2 Oamia, yacTuaHo +1
Oain);

v BbIIEpKAHBI IPOHOPIHMH MEXTy AeTansmu (+2 Gaa)




Kop yuactHuka:

3agaHusi MyHHIUNATLHOTO 3Tana Beepoccniickoii 0JIMMIMaIbI MIKOJIbHAKOB
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Kpurepuu ouenuBanuns
OrneHka CKiIa/IbIBaeTCsl MO HAJIMYUIO AIEMEHTOB, B IIpeesax
MaKcUMyMa

Makec.
0aJ11

Hrtor

Hrorosbiii yepTéx (Ha Oymare Wi B 3J1eKTPOHHOM BH/Ie):

v/ Ipe/CTaBICHB! YEPTEXKH BCEX JeTallel 3a1aHus U COOPOUHbIIL
yepTéx (Bce +2 Oanna, yactuyHo +1 Gayui,MeHee nosoBUHEI
0aoB);

pacnoJio’keHue BUI0B U pamKa uepteka cooTBeTcTBYIOTI OCT
(+2 6amna);

MMEETCs 10CTaTOYHOE KOJIMYECTBO BUIOB B IPOEKIIMOHHOMN
B3aMMOCBSI3U (Bce uepTexu +2 Oaa, HeBce +1 Oamn);
HMMEETCsI aKCOHOMETpruUecKkuid Buj (+2 Oarma);

AN N NN

BEPHO BBINIOJIHEH Pa3pe3 UM CEYCHHE, BBISBIISIOLINE
BHYTpEHHEE CTPOCHHE JieTaliell, ¢ pa3Mepamu

(BepHo +2 Gaina, yactuuHo +1 6amn);

uMeeTcs cielupuKanus cOOpPKH, yKa3aHbl
COOTBETCTBYIOILIME MTO3ULIUU HA COOPOYHOM uepTexe(BcE +2
Oanna, vactuuHo +1 Gamn);

<

‘/ OCCBBIC JIMHUU U pa3MCpPbl HAHCCCHBI BEPHO
(1e 6omee ogHOTO 3aMeuanus +2 Oaia, 2—5 3aMeYaHui
+1 6amn, 6onee 5 3amevanuii 0 GanoB);

v/ 3anoNHeHa OCHOBHAs HA/INCh: HAMMEHOBAHNUE, MaTepHal,
pa3zpaboTuuk (Bce uepTexu +2 Oayia, yacTU4IHO +1 6as)

Hroro:

35




