BCEPOCCUMCKAS OJIMMITMATA LIIIKOJIBHUKOB I10
TPY Y (TEXHOJIOI' M)
LIIKOJIBHBIN DTAII
2026-2027 yuebHsblii ron

Kon yuactHuka

Bun npaktuku: «O0mme npakrnyeckue padorbi»
3D MoaeiMpoBaHME U MEYATH
10-11 knace

KABEJIb-KAHAUJI (opranaiizep) JAJISI IIPOBOJOB (2 3Bena)

3agaHue: 10 NpeasIoKEHHOMY 00pa3ily pa3paboTaiiTe 3cku3 uznenus (cM. puc. 1,
2), cozmaiite 3D-mMozmenb U3eIHs B CHCTEME aBTOMATH3MPOBAHHOTO MPOCKTHPO-
BaHMsI, MOATOTOBBTE MPOEKT IS NeYaTH mpoToturna Ha 3D-npuHTepe, pacrneda-
TalTe NPOTOTUI HAa 3D-TIpuHTEpE, BBITOJIHUTE YEPTEKH U3AETUS.

Oo6pa3sen: «Kabenp-kanan uist mpoBoIoB (2 3BeHa)» (cM. puc. 1 a, 0, B, T).
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Puc. 1. «kKabGenb-kxanan ais mpoBoioB (2 3BeHA)»: a — [ 36eH0; 6 — 2 36eHO; 6 —
38eHbsl 8 COOpe, 8bIPABHEHHbIE 8 IUHUIO, 2 — 36€HbsL 8 COOpe NOO YoM

I'aGaputHblie pa3mepsbl u3aenaus (AXIIxB): ne 6onee 50 MM, BbicoTa He Ooliee
20 MM.

Fyyyr Rl

Puc. 2. ITpumep ucnonbp3zoBaHus kabenb-KaHaza



IIpoune pa3mepsl U TPeOGOBaAHUS:

pa3zpaboTaiiTe caMOCTOSITEIbHO KOHCTPYKIIUIO 1 3BeHa kabenb-kaHana. Kon-
CTPYKIHUs 1 3BeHa MOXKET OTIMYaThCA OT MPEACTaBICHHOIO 00pa3lia;
pa3paboTaiiTe caMOCTOATEILHO KOHCTPYKIMIO 2 3BeHa Kabenb-kaHana. Kon-
CTPYKIIHS 2 3B€HA MOXKET OTJIMYAThCS OT MPEJICTABICHHOTO 00pa3Iia;
pa3paboTaiiTe CcaMOCTOATENIPHO JH3aiiH 3BEHbEB KabOelb-kaHaja. Jlu3aifH
3BEHBEB KaOelb-KaHalla MOKET OTJIMYAThCA OT MPEICTaBIEHHOTO 00pa3ia;
pa3paboTaiiTe CaMOCTOSITEIBHO MeXaHW3M (DUKCAluu 3BEHBEB KaOelb-
KaHaJla OTHOCUTENIBHO JIPYT Jpyra. MexaHnu3Mm (QuKcaiuu 3BEHbEB KaOelb-
KaHaJla OTHOCUTEIBHO JIPYT JAPyTra MOXET OTIUYAThCS OT MPEACTABICHHOIO
obOpa3na;

3BEHbsl KabOellb-KaHajla B cOOpe HE JOJKHBI CaMONPOW3BOJIBHO Pa3beu-
HATHCS,

3BEHbsl Kalenb-KaHalla B cOOpe MOJDKHBI MEHSTh YIiibl 0€3 4pe3MepHOro
YCUIIHS,

J{u3aifH: TPUBETCTBYETCS TBOPYECKHUM MOAX0A K (OpME WIM YKPAIICHUIO U3Je-

JYs, HE BEAYIIUN K CYIIECTBEHHOMY YIPOIICHUIO 3a1aHUS.

Iopsinok BbINOJHEeHUsI PadOThl (NMPOMYCTUTE IYHKTbI, OTHOCAIIUECH K
HacTpoiikam 3D-npuHTEpa ec/in nevyaTb, He MPeANOJIaAraeTcs):

1.

Ha OyMa)XHOM JIMCTE pa3paboTaiiTe ICKU3 M3ACIHS C YKa3aHHEM TrabapuT-
HBIX Pa3MepoB, MOAMUIIUTE JUCT CBOMM MEPCOHATIBHBIM HOMEPOM y4dacT-
HUKA OJIMMITUA]IHI,

CO3/IaliTe TManKy B YKa3aHHOM OpraHM3aTOpaMH MecTe (Ha CETEBOM JHUCKE)
C Ha3BaHWEM 110 WAONIOHY: zadanie HoMepyuacTHMKa rosolimp;
BBITIOJIHUTE AJIeKTpOoHHbIe 3D-Monenu neraneit u3aenus ¢ UCIoIb30BaHUEM
oaHoit u3 nporpamm: Kommnac 3D;

coxpanute ¢ain npoekta B dopmare cpeabl pa3paboTku U B dopmarte
step B yKkazaHHOW Tmanke (Ha CETEBOM [HCKE) ¢ Ha3BaHUEM
zadanie HoMepyuacTHMKa rosolimp. IIpu MHOro IeTajabHBIX H3-
Nenui B Ha3BaHUU (palioB-feTajei 100aBIsATh COOTBETCTBYIOIEE Ha3Ba-
Hue: detalN HoOMepyuacTHMKA rosolimp,

clenaiTe CKpUHIIOT JepeBa MOCTPOCHUS MOJICNIM U COXPaHUTE B yKa3aH-
HOH Ianke (Ha CETEBOM JUCKE) ¢ Ha3BaHuWeM zadanie HoOMep yudacT-
Huka_ tree_ rosolimp;



10.

11.

IKCTIOPTUPYHTE 3eKTpoHHBIe 3D-Momenu aeraneit u3nenus B popmar * st
B NAKy Ha CETeBOM JUCKE 10  CIEAYIOUIMM  HAa3BaHUEM:
detalN nHoMepyuacTHMKA rosolimp.stl;

MOJArOTOBBTE MOJEINb JIUIA Iedatu Ha 3D-npuHTEpe B Mporpamme-ciancepe
(CURA win uHOI1), BBICTaBUB HEOOXOAMMBIE HACTPOWKHU ME€YaTH B COOT-
BETCTBUU C BO3MOXKHOCTAMHU 3D-npuHTEpa U coxpanute (aii ¢ Ha3BaHUEM
zadanie nHoMepyuacTHMka rosolimp B (opmaTe NPOrpamMMsl-
ciaiicepa (gcode);

BBIIIOJIHUTE CKPUHIIOTHI JETaleil MPOEKTa B ClANCEpe U COXPAHUTE UX B
CETEBOM IAalKe ¢ HasBaHWeM zadanie HoMep yuacTHMka slicer
_rosolimp. CKpUHIIOTEI JOJDKHBI IEMOHCTPUPOBATH BEPHBIE HACTPOUKH
neyarTy,

NepeHecuTe MoAroToBieHHbIe (aitnel B 3D-npuntep u 3amyctute 3D-
Ie4aTh U3AEus;

opopmure ueprexu aerane B nporpamme Kommac 3D wnm BpyuHyro Ha
nucTe dyeptexkHor Oymaru, cobmopaas tpedoBanus ['OCT u ECK/I, B He-
00XOJMMOM KOJHMYECTBE B3aUMOCBS3aHHBIX MPOEKIMH, C MPOCTABICHUEM
pa3MepoB, OCEBbIMU JIMHUSAMU U T.J. Eciin yepTex ObLI BBINOJIHEH Ha KOM-
MBIOTEPE, COXPAHUTE BIEKTPOHHBIN yepTexk B popmare pdf mnona Ha3BaHU-
¢M zadanie HoOMepydYacTHMKA rosolimp.

MPOJAECMOHCTPUPYNUTE U CAAUTE OpraHU3aToOpaM BCE CO3JJaHHBIE MaTEPUAIIBI.

PexoMenganum (NmpomycTuTe NYHKTBI, OTHOCSIIIMecs K Hacrpoiikam 3D-

NPUHTEPA eCJIM NeYaTh, He MPeAIoJiaraercs):

1.

[Tpu pa3zpabotke 3D Mozaenu peKOMEHAYETCSl YUECTh MOTPEUTHOCTh NIeYaTH
(Ipu KOHCTPYMPOBAHWU OTBEPCTHM M ma3oB). sl yTOUHEHUS 3a30pOB U
yCaJIKu PEKOMEHIYEeTCsl HamevyaTaTh MPOOHMK (HampuMep, MIacTUHA, C OT-
BEPCTHUSIMU Pa3HBIX Pa3MEPOB).

[Ipu moaroroBke 3ajaHus Ha Me4yaTh B Mporpamme-ciiaiicepe Jiroooit 3D
MOJENH CIEeAyeT pa3MelaTh IeTajlb Ha ONTUMAaIbHOM IIJIOCKOCTU OCHOBA-
HUSL.

He nmomyckaercst oTCyTCTBHE LIENIOCTHOCTH CETKM MOJEIH, PBaHAs TOMOJIO-
TUA.

Heobxoaumo y4uThIBaTh MUHUMATBHBIC JOMYCTUMBIE TOJIIWHBI 3JIEMEH-
TOB JIETAJIH, & TAKXKE BO3MOXHYIO YCaKy KOHEUHOTO U3JIEIIHSL.

[Ipn moarotroBke 3aAaHus HA Me4aTh CIEAYET 3aaTh ONTHUMAJIbHBIE Mapa-
METpPbI KAYECTBA U 3all0JIHEHUSI MOJIENIA B COOTBETCTBUU C KOHCTPYKIIMOH-
HbIMU CBOWCTBAaMH HU3ZENHUS U BPEMEHHU, OTBEAECHHOTO HA BBINOJHEHUE 3a-
JAHUS.



6. Ecnu nenaere HamMepeHHbIE KOHCTPYKTUBHBIE YIYUIICHUS WA YKPAIICHUS
— OIMILUTE UX HA YEPTEIKE U3/IEIH.

7. BepHblil pacueT BpeMeHHU MPOEKTUPOBAHMS U CIAa4d pabOThI MOOMIPSETCS
JOTOJIHUTENBHBIMU OaJITAMHU.

Ilepeyenb cnaBaeMoOil OTYETHOCTH (MPOMYCTHTE NMYHKTbI, OTHOCHAIIMECH K
HacTpoiikaM 3D-npuHTepa eciiu nevyaThb, He MPeANOJIAraeTcs):

1. Dckwuz, BemosHeHHbINH cornacHo ['OCT, ECK/] Ha 6ymaXHOM JIHCTE.

2. ITlanky c ¢ainamu (Ha cereBoM nucke) 3D-momenn B gopmarax step,
stl, mozens B opMare cpebl pa3pabOTKu, TPOEKT u3aenus B popmare
cnaucepa.

CKpUHIIIOTHI JIepeBa MOCTPOEHUS MOJICIIH.
CKpUHIIOTHI POEKTA B CIAMCEPE.
DnexkTpoHHBIN yepTex B popmare pdf.

L

Haneuatannoe HN3JCIHNC.

Bpems BoinosineHusi padorsl 180 MUHYT.



Kpurtepuu oneHuBaHus MPAKTHYECKON PadOTHI MO

3D MoaeIMPOBAHUIO U NIEYATH

/o

Kpurepuu onienuBanust
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bann
Y4aCTHHUKA

3D-monenupoBanue B CAIIP

12

11

TexHn4eckue 0COOEHHOCTH CO3aHMS Y4aCTHUKOM 3D-

MOJECJIHN
OHCHKa CKJIaAbIBACTCA 11O HAJIMYHIO 3JICMCHTOB, B ITPCACIIaX

MaKkcuMyMma.

I'eomeTpuyecKkasi TOUHOCTH U pa3MepbI:

rabapuTHBIE pa3Mephl BCETO U3/IEIus BbiAepKaHbI (1
oas);

MHHHAMAJIbHAs TONIIMHA CTCHOK (He ToHbIe 1-1.5 Mm),
CITUILIKOM TOHKHE 3JIEMEHThI (PU3MYECKU HE TpoIieyaTa-
torcs Ha 3D-npuntepe (1 6awn);

HAJIMYHE BCEX 00sI3aTEIbHBIX KOHCTPYKTUBHBIX AJIEMEH-
ToB: 1 3BeHO Kabenb-kaHaa (1 6asw);

HAJIMYUE BCEX 00sI3aTEIbHBIX KOHCTPYKTUBHBIX AJIECMCH-
TOB: 2 3BeHO Kabeb-kaHaa (1 6asn);

HAJIMYUE BCEX 00sI3aTEIbHBIX KOHCTPYKTUBHBIX JJIEMEH-
TOB: MOKa3aH croco0 ¢ukcanuu 1 3BeHa Ha TIOCKOCTH
(kpenexubie otBepeTrs) (1 6amw);

OTCYTCTBYIOT KOJUTM3HH ITPU U3MEHEHHH yriia 3BeHbeB (1
oasn);

KyabsTypa moaenupoBanus:

3aMCHA CJIOXXHBIX PYYHBIX BBII[aBHI/IBaHI/IfI aBTOMaTHU4eC-
ckumu QpynkiusiMu CATIP, mHanpumep, eciu etaib
CHMMETPHYHA UIIK UMEET KPYTOBYIO CTPYKTYPY, TpeOy-
eTCsl HCIIOIh30BaTh MHCTPYMEHTHI «3epKaJIbHOE OTpaxe-
HHUEe» Wi «MaccHB 1o ceTKe / KOHTYPY / OKPYKHOCTH»
BMECTO OTPHCOBKHU KaXXJIOT0 JIeMEHTa Bpy4HYyo (1
0asL);

HAJTMYUE JIOTMYHOM MOCIIEI0BATEIbHOCTH ONepalnii 6e3
JIOXKHBIX JIeicTBIH. OmHMOKN («BOCKIIUIIATEILHBIE 3HA-
KI» B JIEPEBE MOJICIIN ) WU TIOTEPSIHHBIE OTIOPHBIE TIJI0C-
KOCTH MPHBOJAT K 0OHYseHuIo OainioB (1 6asm);

BCE MOJIENTU coxpaHeHsl B .Step (.stp) wmu .stl popmar (1
oasn);

9

1.2

CaoxHoCTh pa3padoTaHHOl KOHCTpyKuMu 3D-moaenu, Mo-

anpukanus (popma, TEXHHYECKHE PeLIeHNs], TPYI0EMKOCTD )
OneHka CKiIabIBaeTCsl 10 HAIMYMIO 3JIEMEHTOB, B IIPEIENax

MaKCUMyMa.

(dbopMa KOHCTPYKIIMK OTIAMYACTCS OT HMPEACTABICHHOTO
obpasma (1 6amn);

HUMEETCs JOMOTHUTEIbHAS KOHCTPYKTUBHAS MOAU(HKA-
IIUs1 OTHOCUTEIBHO 00pasia B 3aganuu (1 6aaia);

6




Kputepun oneHrnBanus Maxe, bau

n/n Oamn | ydacTHUKa

e uMeeTCs JIONOJHUTENbHOE yKpatieHue u3aeius (1 6asm);

2 IoaroroBka mpoekTa k 3D-ne4yaTH U OLEeHKA paceYaTaHHOTO 15
NpPOTOTHIIA

2.1 | daiin komangHOrO Koaa Ais 3D-newaTn Moes i B mporpam- 2
Me-cJaiicepe (Hanmpumep, Cura, Polygon mim unoii)

OreHka CKJIaIbIBaeTCs 10 HATMYMUIO JIEMEHTOB, B IIpe/esiaX MakK-
cUMyMa:

e gcode Bcex Mojenel noay4eHsl (1 6asmw);

e  yUYTEHBI PEKOMEHIANU HACTPOiKu meyatu (1 6amwn);

2.2 | DpdexTHBHOCTH pa3sMelIeHHs] H3IeTUsI 3
OreHKa CKIIabIBACTCS 110 HATMYMIO DJIEMEHTOB, B IIpe/iesiaX MakK-
cUMyMa:

® BCE MOJIETIU CTPYIIIUPOBAHBI HA OJHOM MIIOCKOCTH C y4e-

TOM ITyTH TIEPEMELICHHS COTLIA JUIsi MUHIMHU3ALUH XO0JI0-
CTBIX XO/IOB, pUCKA 00pA30BaHUS «BOJIOCY M3 TIACTHKA
IIPU TIEPEX0/ie OT ACTAIN K ACTAIN, H 00eCTICUeHHs paB-
HOMepHoro TerioorBoaa (1 6amwn);

e Bce Mojenu 3PPEKTUBHO pa3MEIICHbI, YTO MO3BOJISET UC-
M0JIb30BaTh MUHUMAJIBHOE KOJIMYECTBO MOIICPIKUBAOIITUX
marepuanos (1 6amn);

® POTOTHIIBI IS IeyaTd uMeroT Maciirad 100% (1 6amwn);

2.3 | IIporoTun u3aeaus 10

O1ieHKa CKJIaIbIBACTCS 110 HAJTMYHUIO DJIEMEHTOB, B TIpe/iesiaX MakK-
cUMyMa:

e 1 3BeHO Kabenb-kaHana pacrevarano (1 6amn);

e 2 3BeHO Kabenb-kaHana pacnedatano (1 6amwn);

e JIMHEHHBIE pa3Mepbl MpoToTuna cooTBeTcTBYI0T CAD-
moenu (1 6amwn);

e Jjjomycku MHHUMaIBHBIC (1 6amwn);

® TIOBEPXHOCTHU MOJIeNH 0e3 KOpOOJICHNUs, HCKPUBIICHUS
IUTOCKUX MTOBEPXHOCTEHN MK ycaaku mMartepuaia (1 6amwn);

® TIOBEPXHOCTU MOAENH 0e3 Ae(eKTOB: HAIMJIBIBOB, TPOBUCA-
HUH (BOJIOCKOB), OTCIOEHUHN MIIM TIPOIyCKOB cioeB (1
0asL);

® 3BEHbS Kabenb-KaHalla COeIMHSIOTCS 0€3 Upe3MEepHBIX
yennuid (1 6amn);

® 3BCHBS KaOelb-KaHalla pa3beIUHIIOTCS 0e3 Upe3MEepPHBIX
yeunuii (1 6asm);

e 3BEHbs Kabenb-KaHaja B COOPaHHOM BHUJIE HE pa3beInHs-
F0TCs1 caMonpon3BoJIbHO (1 6aJw);

e 3BEHbA Kabenb-KaHalla IPUHUMAIOT pa3HbIe yIIibl 0€3 3a-
KJIMHUBaHUs-TIepeMeniaroTcs cBo6oiHo (1 6am);




Kpurepun onieHnBanus Maxe, bas
n/n 6amn y4acTHUKA
g I[poMbInUIEHHBII TU3alH 13
3.1 | Yeprexu aerajieii (Ha Oymare HJIM B 3JIEKTPOHHOM BH/I€) 6
OneHka CKJIaIbIBaeTCsl 0 HAIMYHIO 3JIEMEHTOB, B IIpejienax
MaKCUMyMa:
e Bce ueprexu opopmiieHbl B cootBeTcTBHM ¢ ECKJI: mpa-
BHJIBHO T10100paH opMart JTUCTa(0B) — JIs AJIEKTPOHHO-
ro 4epTerka, IpaBUIbHO MOA00paH MacmTad oTodpaxke-
HUS MIPOCKIINI Ha JucTe(ax) — it py4Horo yeprexa (1
oas);
e Bce yepTexu opopmieHsl B cootBeTcTBUU ¢ ECK/L: 3a-
MOJTHEHA OCHOBHAS HA/AMUCH JUISI OIMHOYHOTO JINCTA,
MPaBUIIHLHO BRIOpaHa M 3allOJTHEHA PaMKa ISl TIOCIIey-
IOIIKX JINCTOB B MHOT'O CTpaHn4YHOM uyeprexe (1 6amwn);
e Bce yepTexu odopmieHsl B cootBeTcTBUU ¢ ECK/I: nunu
oopmieHus yeptexeit BoimonHeHsl corsacHo 'OCT (1
oas);
e Ha YyepTekax M300pakeHbl Bce HEOOXOIUMBbIE BHUIBI Je-
tanu (1 6ana);
® Ha YepTekax MPOCTABICHBI HEOOXOAUMBIE JIJISI MOJIEIU-
POBaHMS JE€TATH pa3Mepbl U oceBbie TUHUH (1 6a);
e Ha yepTexe(ax) BBIIOJIHEHBI BCE HEOOXOIUMbBIE Pa3pe3bl
i ceuenust (1 6amna).
3.2 | OueHka pa3HeceHHOro cOOPOYHOTO YepTeKa C yKa3aHHeM 4

NMO3ULHUH JeTasell ¥ cenupuKanmus
OreHKa CKIIaIbIBAETCS 110 HATMYHUIO DIIEMEHTOB, B IIpe/esiax
MaKCUMyMa:

® KaXJOH JeTanau Ha yepTexe MPUCBOSH HOMEp MO3ULMH B
COOTBETCTBHH C ¢ HOMepoM B crieriudukarmu (1 6asm);

e HOMeEpa NO3MIMK HaHEeCEHB! Ha MOJIKAX JIMHUNH-BBIHOCOK,
KOTOPBIE 3aKaHUYMBAIOTCS TOUKON Ha N300paKeHUHU ca-
moii geranu (1 6ammn);

e B crneuu(puKaul MOCTPOYHO MEPEUUCIICHBI BCE COCTAB-
HBIE YaCTH COOPOYHOM €TMHMIIBI (AeTalu, CTaHAAPTHbIE
uznenusi, Marepuansl). OHa BitodaeT rpadsl: [lozuyus
(I1o3.), Obosznauenue, Haumenosarnue, Koruuecmeso
(Koxn.) u Ilpumeuanue (1 6ai);

e cormacHo aeictByrommM cranaapram (ECKJ), cnenn-
(buKkarus BBITIOJIHEHA HAa OTACIBHOM JucTe hopmara A4.
VckiroueHue cocTaBisIFOT JIUITb HEKOTOPBIE pabodne
YepTeKH U CXEMBbl, TJIe YIJIOBas crielupHUKaIs COBMe-
1[aeTcs HEMOCPEACTBEHHO C YEPTEKOM Ha JHcTe (Haj
OCHOBHOU Haamucho0) (1 6am).
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3.3

AHUMAaNUS U31eJUsl U PeH/Iepbl N300pasKeHu i
OreHka CKJIaIbIBACTCS 110 HATMYUIO 3JIEMEHTOB, B Mpejenax

MaKCUMyMa:

B aHMMAIIUU MMPOJIEMOHCTPUPOBAHO THHAMHYECKOE pa3-
HECCHHE COCTABHBIX JIeTaJIeH M3/IeHsl TaK Ha3bIBacMast
B3pbIB-cxeMa (1 6asw);

B aHMMAIIUH MPOJICMOHCTPUPOBAH TUHAMUYCCKHIA BO3-
Bpar BCeX JETalel, COCTABISIONINX H3/ICIHE B UICXOTHOE
COCTOSIHHUE T.€. B coOpanHoe uzzaenue (1 6asm);

[[BET MOBEPXHOCTH M3/IENUS OTIIMYAETCS OT 00pasia; K
W3JICNUIO TIPUMEHEHA TEKCTypa MPEAIoaraéMoro MaTe-
puana; K U310 IPUMEHEH pelibed) MPearnoiaraéMoro
matepuaia (1 6am);

Hroro:

40




Kpurtepuu oneHuBaHus MPAKTHYECKON PadOTHI MO

3D moaenupoBaHuio (0e3 me4yaTn)

o
: Kputepuu onenuBanust Maxe, baun
/o O0amur | yd4acTHHKA
1 3D-monenupoBanue B CAIIP 21
1.1 | Texunyeckue 0COGEHHOCTH CO31aHUsA YdacTHHKOM 3D-moaenu 13
OreHka CKJIabIBaeTCs 10 HAJTMYMUIO JIEMEHTOB, B IIpe/esiaX MakK-
cUMyMa.
I'eomeTpuyeckasi TOUHOCTH U pa3Mepbl:
e ra0apuTHBIC pa3Mepbl BCEro u3enus Boiaepkansl (1
oasn);
® MHUHUMaJbHAs TOJIIMHA CTEHOK (He ToHbIIE 1-1.5 MMm),
CITUILIKOM TOHKHE SJIEMEHTHI (PU3MYECKH HE MPOIeYaTaroT-
cs1 Ha 3D-nipunTtepe (1 6as);
® HaJIMYHE BCEX 00M3aTENbHBIX KOHCTPYKTUBHBIX DJIEMEH-
ToB: 1 3BeHO Kabenb-kaHaa (1 6asw);
® HAJIMYHE BCEX 00M3aTENbHBIX KOHCTPYKTUBHBIX AJIEMEH-
TOB: 2 3Be€HO Kabeb-kaHaa (1 6asn);
® HaJIM4He BCEX 0053aTENbHBIX KOHCTPYKTUBHBIX JJIEMEH-
TOB: MIOKa3aH croco0 ¢ukcanyu | 3BeHa Ha IUIOCKOCTH
(kpenexubie otBepeTrs) (1 6amw);
® OTCYTCTBYIOT KOJIJIM3UM ITPU U3MEHEHHH YTJa 3BEHBEB (2
0ania);
KynabTypa mogeaupoBanus:
e 3aMeHa CJIOKHBIX PYYHBIX BBIJABIMBAaHUI aBTOMaTHYe-
ckumu pynkusmu CAIIP, Hanpumep, ecnu AeTanb CUM-
METpPUYHA WJIM UIMEET KPYTrOBYIO CTPYKTYpY, TpeOyercs
UCMOJIb30BaTh HHCTPYMEHTHI «3€pKaIbHOE OTPAXKEHHUE»
i «MaccuB 10 ceTKe / KOHTYpPY / OKPYHOCTH» BMECTO
OTPHUCOBKH Ka)XI0T0 dJIeMeHTa BpyuHyto (3 6aJiia);
® HAIMYHE JJOTUYHOH MOCIIE0BATEIFHOCTH ONepaIuii 6e3
JIOXKHBIX AercTBUi. OmMOKH («BOCKIUIATENIbHbBIE 3HAKN
B JIEpeBE MOJICIH) WJTU TIOTEPSHHBIE ONMOPHBIE MIIOCKOCTH
NPUBOIAT K OOHYJIeHHIO 0asioB (2 6aJuia);
e BCe MOjeH coxpaHeHsl B .Step (.stp) wim .St popmar (1
oasn);
1.2 | CaoxHocTh pa3padoTaHHol KOHCTPYKIMU 3D-Moneu, Mmoau- 8

uxkanus (popma, TeXHUYECKUE PellIeHNUs, TPYA0E€MKOCTh)
OrueHKa CKJIabIBAETCS 110 HAJTUYUIO AJIEMEHTOB, B Mpe/enax Mak-
cuMyMma:
¢ (opma KOHCTPYKIIMU OTIMYAETCS OT MPEICTABICHHOIO
obpasma (3 6ama);
® HMEETCS JOMOJHUTEIbHAS KOHCTPYKTUBHAS MOAU(DHUKAIIS
OTHOCHTEIIbHO 00pa3iia B 3aaanuu (3 6aj1a);
® HMEETCs JIOTOIHHUTENBHOE YKpalleHue u3zenus (2 6aua);
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Kpurepun onieHnBanus Maxe, bas
n/n 6amn y4acTHUKA
g I[poMbInUIEHHBII TU3alH 19
3.1 | Yeprexu aerajieii (Ha Oymare HJIH B 3JIEKTPOHHOM BH/I€) 7
OneHka CKJIaIbIBaeTCsl 10 HAIMYHIO AJIEMEHTOB, B IIpeieax
MaKCUMyMa:
e Bce ueprexu opopmiieHbl B cootBeTcTBHM ¢ ECKJI: mpa-
BHJIBHO T10100paH opMart JTUCTa(0B) — JIs AJIEKTPOHHO-
ro 4epTerka, IpaBUIbHO MOA00paH MacmTad oTodpaxke-
HUS MIPOCKIINI Ha JucTe(ax) — it py4Horo yeprexa (1
oas);
e Bce yepTexu opopmieHsl B cootBercTBUU ¢ ECK/I: 3a-
MOJTHEHA OCHOBHAS HA/AMUCH JUISI OIMHOYHOTO JINCTA,
MPaBUIIHLHO BRIOpaHa M 3allOJTHEHA PaMKa ISl TIOCIIey-
IOIIKX JINCTOB B MHOT'O CTpaHn4YHOM uyeprexe (1 6amwn);
e Bce yepTexu opopmieHsl B coorBeTcTBUM ¢ ECK/I: nunu
oopmienus yeprexeit BoimonHeHsl corsiacHo ['OCT (1
oas);
e Ha YyepTekax M300pakeHbl Bce HEOOXOIUMBbIE BHUIBI Je-
tanu (1 6ana);
® Ha YepTekax MPOCTABICHBI HEOOXOAUMBIE JIJISI MOJIEIU-
POBaHMS JE€TATH pa3Mepbl U oceBbie TUHUH (1 6a);
e Ha yepTexe(ax) BBIIOJHEHBI BCE HEOOXOAUMBIE pa3pe3bl
Wi ceyenust (2 6ama).
3.2 | OueHka pa3HeceHHOro cOOPOYHOTO YepTeKa C yKa3aHHeM 6

NMO3ULHUH JeTasell ¥ cenupuKanmus
OreHKa CKIIaIbIBAETCS 110 HATMYHUIO DIIEMEHTOB, B IIpe/esiax
MaKCUMyMa:

® KaXJOH JeTanau Ha yepTexe MPUCBOSH HOMEp MO3ULMH B
COOTBETCTBHH C ¢ HOMepoM B crieriudukarmu (1 6asm);

e HOMeEpa MO3MIMK HAaHECEHBI Ha MOJIKAX JIMHUNH-BBIHOCOK,
KOTOPBIE 3aKaHUYMBAIOTCS TOUKON Ha N300paKeHUHU ca-
moii geranu (1 6ammn);

e B crneuu(puKaul MOCTPOYHO MEPEUUCIICHBI BCE COCTAB-
HBIE YaCTH COOPOYHOM eTMHUIIBI (IeTalll, CTaHAaPTHbIE
uznenusi, Marepuansl). OHa BitodaeT rpadsl: [lozuyus
(I1o3.), Obosznauenue, Haumenosarnue, Koruuecmeso
(Koxn.) u [lpumeuanue (2 6anna);

e cormacHo aeictByrommM cranaapram (ECKJ), cnenn-
(buKkarus BBITIOJIHEHA HAa OTACIBHOM JucTe hopmara A4.
VckiroueHue cocTaBisIFOT JIUITb HEKOTOPBIE pabodne
YepTeKH U CXEMBb, TJIe YIJIoBasl crienu(uKanus coBMe-
1[aeTcs HEMOCPEACTBEHHO C YEPTEKOM Ha JHcTe (Haj
OCHOBHOU HaMKCHIO) (2 6asa).
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3.3

AHUMAaNUS U31eJUsl U PeH/Iepbl N300pasKeHu i
OreHka CKJIaIbIBACTCS 110 HATMYUIO 3JIEMEHTOB, B Mpejenax

MaKCUMyMa:

B aHMMAIIUH MPOJIECMOHCTPUPOBAHO TMHAMHUYECKOE pa3-
HECCHHE COCTABHBIX JIeTaJIeH M3/IeHsl TaK Ha3bIBacMast
B3pbIB-cXeMa (2 6as1a);

B aHMMAIIUH MPOJICMOHCTPUPOBAH TUHAMUYCCKHUN BO3-
Bpar BCeX JETalel, COCTABISIONINX H3/ICIHE B UICXOTHOE
COCTOSIHHUE T.€. B cOOpaHHOoe uzaenue (2 dauia);

[[BET MOBEPXHOCTH M3/IENUS OTIIMYAETCS OT 00pasia; K
W3JICNUIO TIPUMEHEHA TEKCTypa MPEAIoaraéMoro MaTe-
puana; K U3/IeIHI0 IPUMEHEH pelibed MpearnoiaraéMoro
Matepuaia (2 6aja);

Hroro:

40
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