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TEXHUYECKOE OITUCAHUE
KOMIIETEHIUSA «Aukenepusiii nu3aiin CAD»

Opranumzamus  WorldSkills Russia (WSR) ¢ cormacus TeXHHYECKOTO
KOMHUTETa B COOTBETCTBHUHU C YCTaBOM OpraHU3allMU W IMPaBUJIAMHU MPOBEICHUS
KOHKYPCOB  YCTaHOBWJIA HIDKEH3JIOKEHHBIE MHHHMAJIBLHO HEO0OXOIUMBIC
TpeOOBaHUS BIIAJECHUS 3TUM MNPO(ECCHOHATBLHBIM HABBIKOM ISl Y9acTHs B
KOHKYpCE.

TeXHHYEeCKOe ONMMCaHuEe BKIIIOYAET B ceOs CIICOYIOIIHE pa3acIIbl.

BBEJIEHUE
KBAJIMOUKALIUA 1 OFBEM PABOT

KOHKYPCHOE 3AJAHUE

VIIPABJIEHUE HABBIKAMU 1 KOMMYHUKATTU S

OLIEHKA

OTPACJIEBBIE TPEFOBAHM S TEXHUKU BE3OITACHOCTU
MATEPUAJIBI 1 OBOPYIOBAHUE

TIPEJICTABJIEHUE TTPO®ECCUOHAJILHOTO HABBIKA
[MOCETUTEJISAM U KYPHAJIUCTAM

TTPUJIOKEHUE
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1. BBEJIEHUE

1.1. Ha3eanue u onucanue KomnemeHuuu
1.1.1 Ha3Banwue npodeccruoHanbHOTO HaBbIKA:
WNunxenepusiii quzaitn CAD
1.1.2 Onwucanue KOMOETEHIINN
Tepmunom «Umxenepusii  guzaitn  CAD» o0003Ha4aeTcsi HCIOJIb30BaHUE
TEXHOJIOTHH KoMmIbioTepHOTro KoHCTpynpoBanuss (CAD) mnpu moarotoBke
rpa@uueckux MoJeneu, uepTexei, OyMaKHBIX JOKYMEHTOB U (ailios,
colepkalMx BCIO HH(OpMaIuUioo, HEOOXOAMMYIO JUIsi M3TOTOBJICHUS U
JOKYMEHTUPOBAHUSI  JleTajeil M  KOMIIOHEHTOB JJIA  pElIeHus  3aaad
MPOEKTUPOBAHUS MAITUHOCTPOUTENBHBIX M3ACIUNA C KOTOPHIMU CTAJIKHUBAIOTCS
pabOTHUKM oOTpaciu. PemieHWss TOJDKHBI —COOTBETCTBOBATH —CTaHAApTaM
WHIYCTPHUH W TIO3/IHEHIeH Bepcuu ctangaprta 1SO.
1.2. Oéaacmwb npumenenusn
1.2.1 Kaxnaprit OxcnepT u YYacTHUK 00s13aHBI 03HAKOMHUTHCS C TAHHBIM
TexHUYeCKUM ONMHUCAHUEM.

1.3. Conposooumenvhasn 0oKymenmayus
1.3.1 Tlockompky maHHOE€ TEXHMYECKOE ONMHCAHUE COJCPKHUT  JIUIIb

MH(}OpMaIMIO, OTHOCAILIYIOCS K COOTBETCTBYIOIIEH MPO(PECCHOHAIBHON
KOMIIETEHLIMH, €ro HEeOO0XOJUMO  HCIOJIb30BaTh COBMECTHO  CO
CJIEIYIOUIUMHU JOKYMEHTAMM:

o «WorldSkills Russia», [TpaBuia npoBeneHUs] KOHKYpCa;

o «WorldSkills International», «WorldSkills Russia»: onnaiH-pecypchl,
yKa3aHHbIE B JAHHOM JIOKYMEHTE;

e [IpaBuiia TeXHUKHU OE30MACHOCTH U CAHUTAPHBIE HOPMBI.

2. KBAJINOUKAIINA U OBBEM PABOT

Konkypc mpoBoaAUTCS Ji1 IEMOHCTPALIMU U OLICHKUA KBAIM(UKAIIUU B JaHHOM
BUJC MacTepcTBa. KOHKYpCHOE 3aJJaHME COCTOUT TOJBKO W3 TMPAKTUUYECKUX
3aJlaHUM.

2.1. Tpebosanusa k keanuguxayuu
B xome BbIMONHEHHA MOAyJeH 3adaHuUs, TMEPEUMCICHHBIX HIDKE, OyIyT
II0JIBEPTaThCsl MPOBEPKE CIICAYIOLIUE HABBIKU:
TpexmepHoe Mo1eTHPOBaHUE A€TATU
3HaHNEe ¥ TOHUMaHUE MMPUHITUIIOB TPEXMEPHOTO MOJICTUPOBAHHMSI IETAJICH:
e VYmeHue pabotaTh ¢ mporpamMMmHBIM obOecreucHuem Autodesk Inventor,
Kommnac 3D B 00beme, 10CTAaTOYHOM sl KOH(MUTYPUPOBAHUS MapaMeTpoOB
IIPOTPaMMHOTO 00ECIICUCHHMS
e 3HaHHWE KOMIBIOTEPHBIX OMEPALMOHHBIX CHCTEM B 00BEMe, JOCTATOYHOM
JUIA  TIPaBWJIBHOTO HCMOJb30BAaHUS M YOPABICHUS KOMIBIOTEPHBIMU
daiinamu 1 mporpaMMHBIM 0OecTieueHuEM
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Y4aCTHHK NOJDKEH YMETH!
¢ BpIMOMHAT,  MOJENMPOBAHHME  KOMIIOHEHTOB,  BIAAes  METOAaMHU
ONITUMU3AINHA KOHCTPYKTUBHOW TBEPOTEIEHON T€OMETPUH
e (Co3maBaTh ceMeHCTBa KOMIIOHEHTOB (MaKCUMYM 3 TIEpEMEHHBIX)
e HazHauaTh XapaKTEpPUCTHKH MaTepHaiaM (IUIOTHOCTB)
e Ha3zHayaTh 11BeTa ¥ TEKCTYpbl MAaTepUATIOB KOMIOHEHTaM

TpexmepHoe MoIeIMPOBaHHE COOPOYHBIX Y3JI0B
3HaHUe ¥ TOHUMaHHUE TPEXMEPHOTO MOACIHUPOBAHUS COOPOUHBIX Y3JIOB:
o [loHMMaHHWe MEXaHWUYECKUX CUCTEM M UX HA3HAYCHUE

Y4aCTHUK JOJDKEH YMETH!
e (CosznmaBaTh COOPOYHBIM y3€1 M3 TPEXMEPHBIX MOJENIEH U CTaHAAPTHBIX
KOMITIOHEHTOB
e CTpyKTypHpOBaTh COOPOYHBIH y3el (101CO0pKN)

Co3nanre TOHMPOBAHHBIX H300pa:keHHH (OTOrpapuUecKoro Kadecrsa
(peHaepuHr)
3HaHWE ¥ TOHUMAaHWUE MPUHIIAIIOB PEHICPUHIA:
e [loHnMaHHWEe NOPUHUKUINOB HCHOJIB30BAHUSA OCBEIICHUS, OKPYKEHHUS U
HAKJIQJIBIBAEMBbIX ~ M300pKEHWH  JUIsI  CO3JaHMs ~ TOHUPOBAHHBIX
n300pakeHuii pororpaduyeckoro KauecTna

YMenue:
o CozmaBath u300paxkeHus: (pororpaduyecKoro KauecTBa KOMIIOHEHTOB U
COOPOYHBIX Y3JI0B

Co3nanue cumyasiuui
3HaHWE ¥ IOHUMAHUE CO3/IaHUS CUMYJISIIHA:
e [lonuMaHnue NPUHIUIIOB (PYHKITMOHUPOBAHHUS MEXAaHHUYECKHUX CHCTEM H
uX (QYHKIIMOHAITBHOCTH

VYMeHnue:
e DyHKIMOHAILHOE MOIECIUPOBAHHE PaOOTHl MPOEKTUPYEMOUH CHCTEMBI
npu nomorm «Autodesk Inventor Studio» wnm aHATOrMYHBIX MOAYJICH
yka3zaHHbIX Bbiie CAIIP

O0paTHOe KOHCTPYUPOBaHUE (PU3UYECKOM MO/IeJTH

3HaHWE W TIOHMMAaHHWE MPHUHIIMIIOB OOpPATHOTO KOHCTPYUPOBaHUS (HU3UYECKOU
MOJIETIH:
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e 3HaHWE MAaTEpPHAIIOB MW TIPOLECCOB, HEOOXOMMMBIX JIs TOJYYICHHS
HEe0OpabOTaHHBIX 3arOTOBOK (JINThE, CBapKa, MEXaHWdeckas oO0paboTka u
T.I1.)

Ymenue:

e Ompenenuth pa3Mepbl PEATbHON JeTaad MPU TOMOIIM HWHCTPYMEHTOB,
ykazaHHbIX B maparpade 3.2 «TpebGoBanus Kk mnpoekTy KOHKypcHOro
3aJIaHUs»

e (Co3maBaTh 3CKU3bI OT PYKH

TexHuveckue YepTe:KH U 3a/1aHHE Pa3MepoOB
3HaHUE U TOHUMaHUE TEXHUYECKUX YepPTEeKEH U MPUHIIUIIOB 3aJaHUSI pa3MEPOB:
e [lonumanue paboumx UepTeKeH, COOTBETCTBYIOIMX cTaHmapty I1SO wu
MUCHbMEHHBIX HHCTPYKINHA K HUM
e 3HaHWE CTAaHIAPTOB 3aJaHHS TUIIOBBIX Pa3MEpPOB W JIOMYCKOB, 3aaHMUS
reOMETPUUYECKUX XapaKTEPUCTHK U TOMYCKOB coriacHo 1SO
e Yerkoe MNOHMMAaHME MpaBUi OQOPMIIEHUS TEXHUYECKOTO dYepTexa MU
no3gHed X cranmapToB 1SO, cormacHO KOTOPBIM yCTaHABIMBAIOTCS
TaKue MpaBuiia
e [lonb3oBaHME pPYKOBOJACTBaMH, TaOJMIIaMH, CIUCKaMU CTaHJapTOB,
KaTajaoraMy MpoyKIHH
e [lonp30BaHue MIIOTTEPAMH U IPUHTEPAMHU

YmMenue:
e UuTepnpernpoBath 1 0OQPOPMIIATH YEPTEKH U JUATPAMMBI
e (Co3/1aBaTh 3CKHU3bI OT PYKHU
e JlenaTth pacnevatku yeprexeit B popmare ot A0 no A4

MarepuaJbl
3HaHNEe U TOHUMaHUE MaTePHAJIOB!
e 3HaHuME MAaTEepPUAIOB U IMPOLECCOB, HEOOXOAMMBIX I MOITYYECHHS
HeoOpabOTaHHBIX 3ar0TOBOK (JIUThE, CBAPKA, MEXaHHUYECKasi 00paboTKa U
T.IL.).

IIporpamMHoe u annapaTHoe odecrneyeHmne
3HaHWE ¥ IOHUMAaHHUE ITPOTPAMMHOTO | alapaTHOTO 00eCIIeUeHU S
e [loHuMaHWe MPUHIUAIIOB KOHGUTYPUPOBAHKS MApaMETPOB IMPOTPAMMHOTO
oOecrieueHus
e 3HaHUE KOMIBIOTEPHBIX OIEPAIMOHHBIX CHCTEM U YMEHHUE TMPABHIHHO
HCIIOJIB30BaTh KOMITbIOTEpHBIE (DalJIbI M TIPOTrPaMMBI
e VYMeHHe 00pamarbes ¢ INIOTTEPaMH B IIPUHTEPAMM.
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2.2 Teopemuueckue 3nanusn
2.2.1 Teopernueckue 3HaHUS HEOOXOIUMBI, HO OHH HE MMOABEPTAIOTCS SIBHOM
MIPOBEPKE.

2.2.2 3HaHuWe IPaBWI U TTIOCTAHOBJICHUN HE TTPOBEPSICTCS.

2.3  Ilpakmuueckas paboma

[IpakTuueckue 3amaHusi Jar0Tcsa B (GOpME ICKU30B, YEPTEKEU U DIECKTPOHHBIX
GaigoB ¢ MaHHBIMH, OTICIBHBIX (PU3NYECKHX KOMIIOHEHTOB U COOPOYHBIX
y310B. Jlns momydeHus WHGOpPMALMM K3 OSTUX HCTOYHUKOB TOHAI0OUTCS
YMEHUE YTEHHUS pAacledyaTroK, 3CKU30B, YEpPTEXKEH, HHKEHEPHbIX TaOJuL,
JUarpaMM U pyKOBOJCTB. J[OMOMHUTENbHYI0 HHPOPMALIMIO MOYXHO MOJIYYHUTh IO
yeprekaM B MaciuTade, a TakKkKe I[OCPEACTBOM HU3MEPEHUS HUMEIOIUXCS
neranei. [IpoGaeMbl moTpeOyIOT pelieHus: B BUJIe TpaPUUECKUX WU TEKCTOBBIX
OMMCAaHWI, JOCTATOYHBIX Il  YCHEHWIHOro cooOmeHus uHpOpMalu,
HE0OXOAMMOM ISl POU3BOJCTBA ITUX KOMIIOHEHTOB M COOPOYHBIX Y3JIOB.
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3 KOHKYPCHOE 3AJTIAHUE

3.1  @opmam u cmpykmypa Koukypcrozo 3a0anus
KonkypcHoe 3a7anne cocTouT u3 4 He3aBUCUMBIX MOIYJIEH.
B xone BbINOJSHEHUS MOMAYJIEH MOTYT TMOJIBEpraThCsi MPOBEPKE CIEIYIOIINE
00J1aCTH 3HAHUM:

e JleTanu u3 JUCTOBOTO MeETajljia

e PamHbIe KOHCTPYKIIMH U Y3JIbI

e (CBapHbl€ J€TaNIU U y3JIbl

e MexaHu4ecKue IeTanu U y3ibl
JleTanbHbIN YepTEK
DyHKIIMOHAIBHOE MOJIETUPOBAHKE U (POTOPEATUCTUUHBIA PEHICPUHT
OO6paTHOE KOHCTPYUPOBAHUE IO (PUZUUECKON MOJICIIH
N3MeHeHne  KOHCTPYKIMU  M3JEIUs  COTJIACHO  3aJaHUI0  Ha
POCKTUPOBAHHUE.

K&)I(I[BIﬁ MOIYJIb TpC6yCT ACMOHCTpaluK IMOHUMaHNA HCCKOJBbKNX YKa3aHHBIX
BBIIIC aCIICKTOB.

3.2  Tpebosanusn k npoexkmy Konkypcnozo 3aoanus
KonkypcHoe 3a1anue cocTOUT U3 4 HE3aBUCUMBIX MOJYJIEH !
Henb 1 (6 uacoB). Mexanudyeckne COOPKH W JCTalbHBIC YEPTEKU IS
IPOU3BOJICTBA:
JlanHbIE:
e ['oTOBBIC UEPTEKHM KOMIIOHEHTOB UJIH Y3JI0B
e TpexmepHbIe MOAEITN KOMIIOHEHTOB UJIH Y3JIOB
e Cneuudukanus
e Heobxoaumas gononHUTENIbHAS HHPOPMAITHSI.
Brinonnsiemas padoTa:
e Coznanue Mozenelt 1 KOMIIOHEHTOB O JI€TaJIbHBIM YepTekam
e Co3nanue cOOpPOYHOTO y37a
o Cozmanue eTaabHOTO YepTeka (depTexeit) st MpOoru3BOICTBA
o [lomyuenne kommonentoB u3 «lnventor Content Centre» wim
AQHAJIOTUYHBIX OMOJMOTEK CTaHJAPTHBIX KOMIIOHEHTOB, BXOISIINX B
cocTaB yka3aHHbIX Bbiie CAIIP.

Oxunaemble pe3yJIbTaThl:
e @alinbl AeTANEH U Y3JI0B
e Ueprexu y3inos
e JleTanbHbIEC YEPTEKU IS IPOU3BOACTBA
e Crnenudukaius
Cxema cOOpKH-pa300pKH.
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Henb 2 (6 yacoB). PaboTa ¢ MexaHHUYECKOI COOPKOH:
JlanHeb1e:

["'0TOBBIE YEPTEIKU KOMIIOHEHTOB WU y3JIOB
TpexmepHble MOIeM KOMIIOHEHTOB HJTH Y3JI0B
Crnernuduxanus

HeoOxoqumas nonosHuTenbHas HHGOpMaIus.

Brimonasiemas paboTa:

[TocTpoenue geranen u y3JI0B U3 JINCTOBOTO METAJLIA

[locTtpoenue gneranel W y3J0B TUIA MPOCTPAHCTBEHHBIX paM ¢
ucrnosib3oBanueM Moxyis «Autodesk Inventor Frame Generator» wim
AQHAJOTMYHBIX MOJYJIEH JIJISl TPOEKTHUPOBAHUS paM M3 COCTaBa yKa3aHHBIX
BoIie CAIIP

JloOaBiieHHE CBAPHBIX COEAMHEHHM K AETATSAM U y3J1aM

JloOaBiieHre OOJITOBBIX COETMHEHUH K IETaJsIM U y3JIaM

Co3naHne JeTanpHBIX YEpTeXKEeW I KOHCTPYKUHMHA M3 JIMCTOBOIO
MeTajljla U CBAPHBIX KOHCTPYKIIH.

O)KI/II[aeMI)IG PC3YJIbTAThI:

@Dailibl AeTalien U y3JI0B

Yeprexu y3110B

JleTanbHbIEC YEPTEKU I IPOU3BOCTBA
Crneundukanus

Cxema cOOpKH-paz00pKH

Henb 3 (6 yacoB). M3MeHeHNE KOHCTPYKIIUN U3ICITHS
JlanHeb1e:

COopkH y3710B;

KommoHoBKa (y3J1bl 1 KOMIIOHEHTHI);

TexHuyeckue ycioBus i BHOCUMOTO KOHCTPYKTUBHOTO H3MEHECHHS,
3agaHue Ha MPOEKTUPOBAHNE;

Heobxoaumas nononHutenbHas nHGopMarus.

Brimonusemas pabora:

MopenupoBanue GyHKIIMOHATBHBIX Y3JI0B 10 UMEIOITUMCS JIAHHBIM
Ocy1ecTBiaeHNEe KOHCTPYKTUBHOI'O H3MEHEHUS

I[J'IH IrcHepalnuu z[eTaneﬁ N Vy3JI0B MOKHO HCIIOJb30BaTh MOAYJIb
«Autodesk Inventor Design Accelerator» wuay aHaJOrHYHBIC MOIYIH U3
cocraBa yka3zaHHbIX Bbilie CAIIP

Coznanne  COOpPOYHBIX YEepTEKEW MO  pe3yapTaTaM  BHECEHHOIO
KOHCTPYKTHUBHOTO M3MEHEHHUSI
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Coznanue «B30pBaHHBIX» BUIOB

dusnueckoe MojaenrpoBaHue mpu momonm moxyist «Autodesk Inventor
Studio» wu aHagoruyHbIX Moyiei qpyrux CAITP

Co3nmanve TOHMPOBAHHBIX W300pakeHW ¢oTorpaduaeckoro KadecTBa
npu momoInu moxyias «Autodesk Inventor Studio» wim aHaIOrHYHBIX
MoxyJen yka3aHHbIX Bbiie CAIIP

Oxunaemble pe3yJIbTaThl:

daiijpl KOMIIOHEHTOB KOHCTPYKIMM (JeTalld M y3JIbl) C BHECEHHBIMU
KOHCTPYKTHUBHBIMH U3MEHCHUSMH;

COopouHble YepTEeKW MO pe3yibTaTaM BHECEHHOI'O KOHCTPYKTHBHOTO
U3MEHEHUS

AHuUMaIus, TMOKa3bIBaIoIIasi MOJHOCThIO Mpoliecc COOPKU-pa3OOpKH 0
pe3ysbTaTaM BHECEHHOTO KOHCTPYKTUBHOTO u3MeHeHus, popmar AVI;
AHuMarus, TOKa3bpIBaIOIMIAsA TMOJHYI (U3MYECKYI0 HUMUTAIMIO PalOTHI
M3MEHEHHOU KOHCTpyKUuH, popmar AVI;

TonupoBanuble u300pakeHHs! (PEHACPHHT) H3MEHEHHOW KOHCTPYKIHH
MaKCHUMaJIbHOTO pa3mepa A3;

Cneundukanus.

Jenb 4 (4 waca). OOpaTHOE KOHCTPYHPOBAHKE 1O HU3NICCKON MOICIIH
JlaHHble:

du3nyeckre KOMIIOHEHTHI U Y3JIbI
Daisibl JeTanei u y3jia0B
Heobxoaumas nononHuTtenbHas nHGopMaIus.

Brinonnsiemas padoTa:

Coznanue ¢aitioB Moneneil U cOOpPKU MO pa3Mepam, MOJYyYEHHBIM IPHU
3amepe (U3NYECKOro KOMIIOHEHTA

Coznmanue dyeprexka B MacmrTabe € HUCHOJb30BAaHUEM HW3MEPUTEIbHBIX
WHCTPYMEHTOB, YKa3aHHbIX B [Ipmnoxxenun 1 (CriMcok HHCTPYMEHTOB)
Hcnonp30BaHue cuUCTEM, TMO3BOJSIIONIMX  3allOMUHATh UYEPTEKU B
MmacmTabe wimn ¢urypsl (kpuBbie), 3ampenieHo (dotorpaduu, MacTHka,
YepHUJIbHAS MOAYIICYKa U T.11.)

Y4acTHUK MOXET COo3[aBaTh Ha Oymare 95CKH3bl, KOTOpbIE TOCTYXaT
OCHOBOM /ISl TPEXMEPHOTO MOJICTIMPOBAHMS KOMIIOHEHTOB WJIH Y3JI0B
YyacTHUKMA TONYy4arOT (PU3MYECKHEe KOMIIOHEHTHI Ha 2 4aca, a 3aTeM
00s13aHbI caTh UX OOPAaTHO. 3aT€M YYaCTHUK MPOAOJIKAET BHIIOJHEHHUE
3aJlaHdsl HAa OCHOBAHWW BBIMIOTHEHHBIX WM OCKH30B W TOJYYCHHOU
uHbopmaun

B Teuenume Bcero BpeMEHM BBINOJHEHHUS 3aJlaHUsl  pa3peraeTcs
M0JIb30BaTHCSI KOMITBIOTEPOM
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Oxupnaemble pe3ysIbTaThl:
e TpexmepHble MOECTU KOMIIOHEHTOB UJIH Y3JIOB
e (COOpouHBIE YEPTEHKHN KOMIIOHEHTOB WM y3JI0B

dopmMmart BbIBOJA
Hcnonb3oBanue mnporpaMMHbIX mpoayktoB Autodesk Inventor, Kommac 3D,
Siemens NX. Bepcuto omnpenensier [nmaBHbI 3Kkcrieptr 3a 6 MecseB 10
KOHKYpca.
e UepTex, oTnevyaTaHHbIN Ha TUIOTTEPE, Popmar Al u MeHbIe
e JluarpamMMmbl, TaOMUIBI U JOKYMEHTBI, pacliedyaTaHHbIE Ha JIA3epHOM
npuHTepe, Oymara popmara A3
e CKpUHIIOTHI, PEHJIEPUHT Ha IBETHOM IMPUHTEpPE Ha Oymare BIUIOTH /IO
dbopmara A3
e @ailnibl, KOMIIOHEHTHI, COOPKM M T.I. COIVIACHO MHCTPYKIMSAM IS
KOHKYPCHOTO 3aJ[aHHsI
e B Xxoe KOHKypca KaXJIOMy YYaCTHUKY pa3peliaercs NOJy4YUTb He
00JbIlIEe IBYX KOHTPOJIBHBIX pacledyaTok KaKaoro uepreka. OuHanbHas
pacrneyaTka IPOMCXOAUT B KOHIE KaXI0TO JIHS COPEBHOBAHUIM
e Jlns cHMOKEHHA pacxona OyMaru MOTYT OBITh MPEIOKEHO MPEAOCTABISTh
pe3yabTaThl padoThl (depTexu) B popmare PDF.

3.3 Pazpabomka KOHKYpPCHO20 3a0aHUus

KonkypcHoe 3amanne HeoOX0IMMO COCTaBIIATh MO 00pasiam, peICTaBICHHBIM
«WorldSkills Russia». JIns TEKCTOBBIX JOKYMEHTOB HCIOJIB3yeTCs I1a0JI0H
dopmata Word, a qiis ueprexeii — madson Gopmara IDW wim DWG.

3.3.1 Krto pazpabaTpiBaeT KOHKYPCHBIE 3aJaHUS / MOTYIH

Konkypcuble 3amanus / momymu paspabateiBatoT OkcrepTbl. OTaenbHbIC
monynu KoskypcHoro 3agaHus MoryT ObITh pa3paboTaHbl CTOPOHHUM
OPEIIPUSITUEM.

3.3.2 Kak u rae pa3pabaTbiBacTCs KOHKYPCHOE 3a1aHue / MOy IH

Jns  paccMoTpeHust OJkcrmepraM mpeanararoTcss 6 wmoxyneir  KonkypcHoro
3a7aHus (B Clydae HAIMYHS JTIOCTATOYHOrO HX). YeThipe OyayT HCIOIb30BaHbBI
Ha KOHKYpCE, a JIBa MPEACTABIISIIOT COOO0# 3aracHOil BapyaHT.

3a 3 MecsIiia 10 Havajga KOHKypca Mpy HAIMYKAU TaKOM BO3MOXKHOCTH CTOPOHHEE
MPEANPUATHE COCTABIISIET €II€ OAHO KOHKYPCHOE 3aJaHhE, KOTOPOE IMOIYJaroT
Bce ODKCIepThl. TakuM 00pa3oM MOKET OBITh MPOBEPEHO KAYECTBO 3aJaHHSI U
BHECEHBI TpemiokeHuss 00 wu3MeHeHuu d¢opmarta. IDTO 3aJaHHe HE Oyaer
MCTIOJB30BAaHO HA KOHKYpCE.
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KonkypcHoe 3amanme pa3pabaThIBaeTCsl C HCHOJIB30BAHUEM IPOrPAMMHOTO
npoaykta «Autodesk Inventor», m Bce ailinbpl JODKHBI TpUIaraTbCs K
KOHKYPCHOMY 3ajaHuio. Hanmmume wucxomHbix ¢ailioB 3amaHus B JIPYrux
HNPOTPaMMHBIX TPOAYKTaX HE TapaHTUPyeTCs. YUYacCTHHKAM, HCIOJIb3YIOIIUM
IUIE  BBINIOJIHEHUS 3aJaHusl JApYrue MpOorpaMMHBIE MPOJYKTHI M3 4YHCIa
yKa3aHHBIX BbIlle, (aiiabl 3aJaHUsl MOTYT BBIJABAaThCS B HEHTpaIbHBIX
dbopmartax.

Bce ¢usuueckue momenu s Moayinst 4 (o OmHOM I KaKIOTo y4acTHHKA)
Croponnee npeanpusitue nepemgaer «WordSkills Russia» 3a oamuH Mecs 1o
Hayaja KOHKypca.

B Tteudenuwe Bcero mnepuoja MOATOTOBKM K KOHKYPCY U C€CaMOro KOHKYypca,
HEO00XO0IUMO MPHUCYTCTBUE TEXHOJOTHYECKOTO MepcoHaia / CITy)KObI TTOIIEPIKKA
Autodesk, Ackon, Siemens (eciau 3TO BO3MOXHO, KEJIATCIbHO IMPHCYTCTBUE
pa3paboTynKa KOHKYPCHOTO 3aJIaHuUs ).

3.3.3 Korna pa3zpabarbiBaeTcs KOHKYPCHOE 3aJjaHue

KonkypcHoe 3amanue pa3pabaThiBacTcs 3a 2 Mecslla 10 Hayalla YeMIMOHATa
Okcnepramu WSR 1o cooTBercTByIOIIEH KOMIETEHLIMH, a 3aTEM pa3MellaeTcs
B COOTBETCTBYIOUIYIO 3aKpbITYyIO Ipynny Ha /luckyccuonHoMm (opyme B paszzaeine
komneteHuu Muxenepusiii nuzaiin CAD. KoHkypcHOe 3a/1aHne yTBEepK1aeTcs
Texungeckum nupextopoB WSR 3a 1 mecsir 10 TekyIero KoHKypca.

3.4 Cxema evicmasnenus oueHOK 3a KOHKYPCHOe 3a0anue

Kaxnoe KOHKypcHOE 3ajaHue JOJDKHO COMPOBOXKIATHCS IMPOSKTOM CXEMBbI
BBICTABJICHHUS OIICHOK, OCHOBAHHBIM Ha KPHUTEPHSAX OIEHKH, ONpPEACIISIEMOil B
Pasznesne 5.

3.4.1 TIpoexkT cxeMbl BBICTABJICHHS OIICHOK pa3pabaThiBaeT JHNO (JHIA),
3aHUMaroIieecss  pa3pabOTKOM  KOHKypcHoro 3amanus. IloapoOHas
OKOHYATeJIbHAsl CXeMa BBICTABIICHHS OLIEHOK 3a BBIMOJIHEHUE KaXJIO0TO U3
MoAyJlell jJopabaTbiBaeTCsl M YTBEpKIAeTCAd TPYINION DKCHEPTOB,
OTBETCTBEHHBIX 34 KaXIbli W3 MOJYJIEH, HEMOCPEICTBEHHO TEpen
KOHKYpPCOM.

3.4.2 CxeMbl BBICTaBJIE€HHUA OILIEHOK HeoOxomuMo T1omath B ACYC

(ABTOMATHU3UPOBaHHAS CHCTEMa VIIPABJICHUS COPECBHOBAHMSAMHU) 70 Havala
KOHKYypca.
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3.5  Ymeepowcoenue konkypcrnozo 3aoanusn
Ha xonkypce Bce Okcmeptsl pazOuBatorca Ha 4 rpynmbsl. Kaxmoit rpymme
opy4JaeTcsi MPOBEpKa BHIMOJIHUMOCTHA OJHOTO M3 OTOOpPAaHHBIX IJIi KOHKypca
Moaynei 3aganus. OT TPyl MOTpedyeTcs:
e [IpoBepuTh HaIMYME BCEX TOKYMEHTOB
e [IpoBepUTh COOTBETCTBHE KOHKYPCHOTO 33aHUs IPOECKTHBIM KPUTEPHUSIM
e VYOenuThCs B BBIIOJIHUMOCTH KOHKYPCHOTO 33/JIaHHS 3a OTBEIECHHOE
BpeMs
e VOemuThCsi B aJIEKBATHOCTH MPEIJIOKEHHOM CHUCTEMBbl HAYHCICHUS
0amioB
e Ecnu B pe3ynbraTe KOHKYPCHOE 3aJaHue OyJIeT COUYTEHO HEMOJIHBIM WU
HEBBITIOJIHUMBIM, OHO OTMEHSIETCS 1 3aMEHSETCS 3allaCHbIM 3a/IaHUEM.

3.6  Bwibop koHKypcHO20 3a0anusn
BB160p KOHKYPCHOTO 3aJJaHUS IIPOUCXOIUT CIEAYIOITUM 00pa3oM:

K oT6opy nonyckaroTcs TOIbKO MOJYJIU, COOTBETCTBYIOUIUE TPEOOBAHUSAM.

KonkypcHoe 3amaHue BbIOMpAeTcsi IyTEM TOJOCOBAaHUS YIOJIHOMOYEHHBIX
OkcnepToB WSR B Kak10# U3 3aKpBITHIX TPYII Ha J{uckycCHOHHOM (opyme, 3a
2 Mecsma 10 Hadana KoHkypca. Texamueckwit mupekrop WSR ompenenser,
kakue Jkcneptbl WSR yroiHOMOYEHBI TOJI0COBATh.

Texnuueckuii aupexkrop HabmromaeT 3a rojocoBanuem OxcrneproB WSR, a
TUIIOBOE 33/IaHUE pa3MellaeTcs Ha OTKPHITOM (hopyme Uil O3HAKOMIICHHS C HUM
Bcex DkcneproB WSR.

3.7 Oonapooosanue KOHKYPCHO20 3A0AHUA
KonkypcHoe 3a1anue He 00HapOIyeTcs.

3.8 Cocnacosanue KoHKypcHo20 3a0anus (n0020mM06Ka K KOHKYPCY)
CornacoBaHHeM KOHKYPCHOIO 3aJlaHHsl 3aHUMAOTCS: [JIaBHBIA BSKCOEpPT U
TexHU4eCcKuil AUPEKTOP.

3.9 HU3menenue KOHKYPCHO20 3A0AHUA 60 6PeMA KOHKYPCA
He npumenumo.

3.10 Mamepuana unu uncmpyKkyuu npou3e00umens
He npumenumo.
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4, YIPABJEHUE KOMIETEHIIMEN

4.1  JMuckyccuonnwlit popym

Jlo Hadana KOHKypca BCe 0OCYXKICHUs, OOMEH COOOIICHUSIMHU, COTPYIHUYECTBO
M TPOIECC TMPHUHATHUS pENICHWH 1O KOMIIETCHIIMH IMPOUCXOIAT Ha
IUCKYCCUOHHOM (pOpyMe, TOCBSIIIEHHOM COOTBETCTBYIOIIEH CHEIUAIbHOCTU
(http://forum.worldskillsrussia.org). Bce perienusi, npuHIMaeMble B OTHOIICHUN
KaKON-TMOO KOMITETCHIINH, UMEIOT CHJIY JIMIIb Oyaydd TMPUHSATHIMH HA TaKOM
dopyme. Mogaeparopom dopyma sBiasiercs ['nmaBubiii skcrepr WSR - (wum
Okcriepr WSR, Ha3HaueHHbIi Ha 3ToT mocT [nmaBHeIM 3kcreprom WSR).
BpeMmennsie pamku Ui oOMeHa COOOIICHHWSIMH M TpeOOBaHUSA K pa3paboTKe
KOHKypca ycTaHaBiIuBaroTcs [IpaBuiaMu KOHKypca.

4.2 Hugopmauus onsa yuacmHurKoe KOHKypca
Bcro unbopmanuio aiisi 3aperucTpUpOBaHHBIX YYACTHHKOB KOHKYpPCa MOKHO
noayuuts B LlenTpe aisa ygactaukos (http://www.worldskills.ru).
Takas undopmarus BKIIIOYAET B ceOsi:
e [IpaBuna koHKypca
e Texnuueckue onvcaHus

e KonkypcHbIe 3a1aHus
e Jlpyryto uHpopMaIuio, OTHOCSIIIYIOCS K KOHKYPCY.

4.3  KoHuKypcHble 3a0anus
OOHaposioBaHHBIE KOHKYPCHBIC 3aJaHMsl MOXHO TOJYy4YUTh Ha caiTe
worldskills.ru (http://www.worldskills.org/testprojects).

4.4  Texywee pykoeoocmeo

Tekyuiee pyKOBOJCTBO KOMIIETCHIIMEN MPOU3BOAMUTCS [ JIaBHBIM 3KCIEPTOM IO
JAHHOW KOMIIETEHUMHU. ['pymnma ynpaBiieHUs KOMIIETEHUMEW COCTOUT W3
[Ipencenarens xtopwu, ['maBHOrO 3kxcnepra U 3amectutens [J1aBHOro 3Kcrepra.
[Inan ynpaBieHHs KOMIleTeHUMEW pa3pabaTeiBaeTcss 3a 1 mecsau no Havaia
YeMIIMOHaTa, a 3aTeM OKOHYATEIbHO T0pabaThIBACTCS BO BpPEMsl YEMITMOHATA
COBMECTHBIM PEILICHUEM JKCIEPTOB.
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5. OIIEHKA

B nmaHHOM pasnene omucaH IMpolecc OIEHKH KOHKYPCHOTO 3amaHus /| MOIyIei
OkcnepramMu. 3J€Ch TaKKe YKa3aHbl XapaKTEPUCTUKH OLIEHOK, MPOUEIypbl H
TpeOOBaHMS K BBICTABICHHUIO OLICHOK.

5.1 Kpumepuu ouyenku

B nmanHoM pasjgene mpuWBEACH MpUMEpP HAa3HAUCHHUS KPUTEPUEB OICHKH U
KOJIMYECTBAa BBICTABISIEMbIX 0auioB (CyOBbeKTHBHBbIE U OOBEKTHBHBIE). OOIee
KOJIMYECTBO OAJIOB 1O BceM KpuTepusiMm orieHku coctasisiet 100.

OueHku
Pasne K . Cy0bekTHBHA
puTepuii Oo0bexkTnBHA | O0ma
J 1 (ecJiM ITO
MPUMEHHUMO) 8 8
Mopyne 1 —
Mexanunueckas
A cOOpKa U JieTalbHbIC 1 24 25
YepTEkKH JJIs
IPOU3BOJICTBA
Mopynb 2 —
B MairHOCTpOUTENBH 1 24 25
0€ MPOU3BOJICTBO
Monayins 3 —
C BHGC@HI/I@V 5 20 o5
W3MCHCHUH B
KOHCTPYKITHIO
Monynb 4 —
D Oo6patHOE 1 24 o5
KOHCTPYHUPOBAHUE TI0
bu3ndeckoil Moenu
Uroro = 8 92 100

5.2 CybvexmueHvie oyeHKu
bamnel Hauncistrored o mkaine ot 1 go 10.

5.3 Kpumepuu oyenxku macmepcmea
Monynbl-MexaHu4yecknue COOPKU U ACTAIbHBIC YePTEXKU JIJIS IPOM3BOACTBA

e MoaenupoBaHue aeTanu
e MoaenupoBanue y3ina
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e 3amaHue pa3MepoB, BKIIOYas OO0O3HAYEHHUS OTKJIOHEHHMHA (HOpMBbI
IIOBEPXHOCTEN U AOIYCKHU
e Ueprexu U npe3eHTanus.

Moayns2—MalImHOCTPOUTEIHLHOE IIPOU3BOJICTBO
e Jleranu u y3IIbl U3 JINCTOBOM CTAJIU
e Jleranau u y3JIbl METAJUIOKOHCTPYKIUH (pam)
e JleranbHble paboOYME YEPTEKH
e Ueprexu U npe3eHTanus.

Moayns3—BHecenne n3MeHeHHH B KOHCTPYKIIHAIO
e BrINnoJHeHUE 3a]aHus HA IPOEKTUPOBAHUE
o ODOU3NYECKOE MOJICTTUPOBAHUE
e Co3nanue n300paXeHUl B pa3HECEHHOM BUJIE
e (Co3maHne TOHUPOBAHHBIX N300paxkeHU (poTorpaduyeckoro KayecTna.

Monayns4d—O0paTHOE KOHCTPYMPOBAHHME IO (hHU3HMIECKONMOICIIN
e Hannuue 31€MEHTOB JI€TAIN
e TouHOCTB pazmepoB
e Jlonmycku
e [llepoxoBaTocTh MOBEPXHOCTH
e [Ipe3enranus.

5.4  Peznamenm oueHKu macmepcmaea

['maBHBIN 3KCHIEPT pasnenseT DKCIepToB Ha 4 Tpymmbl, Tak, 4TOObI B KaXIOH
rpynne  OpUCYTCTBOBAJIM  KaK  OMNBITHBIE  YYACTHUKHA  MEPONPHUATUI
«WorldSkillsy», Tak u HOBUUKH.

Kaxnas rpynma orBedaeTr 3a IPOCTABIEHUE OLEHOK IO KaXJAOMY AacCIEKTy
OJHOTO U3 YETHIPEX MOAYJIEW KOHKYPCHOTO 3aIaHUS.

Kaxxnp1it Jxcrept mpocTaBiiseT POBHYIO JIOJIO OT 001Iel CyMMBbI 0aJuIoB.

B konme kaxmoro aHs Oamiel nepematorcsi B ACYC (ABTomMaTu3npoBaHHasI
crcTeMa YIpPaBJICHUs COPECBHOBAHHUSIMH).

B Tex caywasx, xorja 3TO BO3MOXXHO, NMPUMEHSETCS CHCTEMa HAYUCIICHUS
0aJIJIOB «BCIICTIYIO.

Kaxune-nm60 ocoObie periaMeHThl HAunCIeHHUS OAJIJIOB OTCYTCTBYIOT.
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6. OTPACJIEBBIE TPEBOBAHUWSA TEXHUWKHW BE3OITACHOCTHU
CM. TOKyMEHTAIMIO [0 TeXHUKE 0€30I1aCHOCTH U OXpaHe TpyAa KOHKypca.
OtpaciieBble TpeOOBaHUS OTCYTCTBYIOT.

7. MATEPHAJIbI 1 OBOPY/IOB AHUE

7.1  Hugpacmpykmyphotii 1ucm
B HHppacTpykTypHOM JHCTE NEPEUUCIEHO BCE 000OpyIOBaHUE, MaTepuaibl U
YCTPOMCTBA, KOTOpBIE penocTasisieT OpraHu3aTtop KOHKypcea.

C MHWuadpacTpyKTypHBIM JIUCTOM MOKHO O3HAKOMHUTBCS Ha BeO-caiTe
opranm3armu. http://www.worldskills.ru

B WudpacTtpykrypHOM JHMCTE€ YyKa3aHbl HAaMMEHOBAaHHA M  KOJUYECTBO
MaTepuajoB W €AMHMI] OO0OpYyIOBaHHWA, 3alpoOIICHHbIE OKclIepTaMu AJis
CJIEIYIOLLETO KOHKYpca. OpranunsaTtop KOHKYypca OOHOBJISIET
WudpacTpykTypHbIii  JHCT, yKa3biBasg HEOOXOJUMOE KOJWYECTBO, THII,
Mapky/mMonenb mpenmeroB. [Ipeametsi, mnpemocTaBisieMbie OpraHu3aToOpoM
KOHKYpCa, YKa3aHbl B OTJEIbHON KOJIOHKE.

B xozme Kkaxaoro KOHKypca, OKCHEPTbl pPAacCMATPUBAIOT W YTOUHSIOT
WudpacTpykTypHblid JMCT ISl TOATOTOBKM K CIEIYIOIIEMY KOHKYpCY.
OkcnepTsl JarT TeXHUYecKkoMy IHPEKTOPY PEKOMEHJIALMH IO PaCIIUPEHHIO
MJIOIIAJEH WM U3MEHEHUIO CIIUCKOB 00OPYI0BAHMS.

B xome xaxmoro konkypca, Texuuueckuit nupexkrop WSR mposepser
NudpacTpyKTypHBIi TUCT, UCIIOJIH30BABIIHIICS Ha MPEIBIIYIIIEM KOHKYPCE.

B UudpacTpykTypHBIi JUCT HE BXOISAT MPEAMETHI, KOTOPhIE YYACTHUKHU W/WIN
Okcneptel WSR 0JDKHBI PUHOCUTH ¢ COOOHM, a TakKe MPEeaMEThI, KOTOPbhIE
Y4aCTHUKAM MPUHOCHUTH 3alpelaeTcsi. DTH NPEAMETHI IEPEUHNCIICHBI HUKE.

7.2  Mamepuanst, 060pyoosanue u UHCHPYMEHMbl, KOMOPbLE YUACH HUKU
umerom npu cede 6 c60em UHCHMPYMEHMATbHOM AULUKE

e [lepeuens CranmapToB
TexHuyeckue pykoBOJICTBA
HMHCTpYMEHTHI 1JIs YEpUYEHUSI BPYUHYIO
N3mepurensubie uHCTpyMeHTHI (IIpunoxenne 1, Ciucok HHCTPYMEHTOB)
OpranmzaTtop  KOHKypca  00s3aH  IpPEIOCTaBUTh  HJICHTUYHBIC
MHCTPYMEHTHI BCEM yYaCTHUKAM
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e Knasnarypa u Mblb

e 3D-ManunynsTop paspemiaercs K HCIOJb30BAaHHUIO, €CIM €ro MOJeib
Oyner omobpena Okcnepramu Ha JluckyccuonHom ¢opyme (B ciyuae,
€CJIM OHa OTJIMYAETCs OT yKazaHHOU B IHPpacTpyKTypHOM CHIHCKE).

7.3 Mamepuanst, 060pyooeanue u UHCMPYyMeHMbl, NPEOOCM AsACMbLE
IKcnepmamu
He ucnone3yrores.

7.4  Mamepuanst u 060pyoosanue, 3anpeuieHnbvle HA NIOUIAOKE

JIto6pie MaTepuanbl U 000pYJOBaHUE, MUMEIOUIUECS MpU cede y YYaCTHHUKOB,
HEOOXOAMMO MpeAbsABUTH OkcrepTaMm. JKiopd HMMEET TMpaBO 3alpeTUTh
UCIIOJIb30BAaHUE  JIIOOBIX  MPEAMETOB, KOTOpble  OYyAyT  COYTEHbl  HE
OTHOCSIIIUMHUCSA K aBTOMAaTU3UPOBaHHOMY mpoekTupoBanuio u CAD, wmmu xe
MOTYIIMMHU JaTh Y4aCTHUKY HECIPABEIIMBOE TPEUMYIIECTBO.
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7.5 Ilpumepnas cxema niouya0Ku cOpe6HOGAHUI 8 PAMKAX KOMNEm eHUUU
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YcnoBHbIe 0603HAYEHWA!

- CTEHOBEIE NAHENW BRICOTOA 2,5 M
——————— OMpaASHNE KOHEYDPCHOW MNOWWETEK BhICOToR 1 M

- OrpaxasHKe BeICOTOA 1.5 M
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8. IHNPEJACTABJIEHUE KOMIIETEHIINW TMOCETUTEJIAM H
AKY PHAJIMCTAM

8.1 Makcumanvhoe 8o61euenue nocemumeineil U HCypHAIUCH 08

[Tmomanka mpoBeaeHUs KOHKypca kommeTeHiuu WuxeHepHsid auzaitn CAD
JTOKHA MAaKCUMHM3UPOBATh BOBJICUCHHE TIOCETUTENCH U IKYPHAIUCTOB B
pouecc:

o [Ipennoxxenue monpoOoBath ceOsi B Mpodeccuu. ydyacTok, riae 3puTeiu u
IpEeACTABUTENIM TPECChl MOTYT MOMPoOOBaTh ce€08 B KOMITBIOTEPHOM
MOJICTTUPOBAHUH

e JleMOHCTpallMOHHBIC SKPaHbl, TOKA3BIBAIOIINE X0 PA0OT ¥ HH(POPMAITHIO
00 y4aCTHUKE, pEKJIaMUPYIONIUE KapbePHbIC MEPCIEKTUBBI

e TekcToBble omnHcaHus KOHKYPCHBIX 3aJaHM. pPa3MEIICHUE 4YepTexka
KOHKYPCHOTO 33JIaHMsI Ha BceoOIee 0003peHue

e JleMoHCTpanusi 3aKOHYEHHBIX MOYJIE: Pe3ynbTar BEIITOJTHEHUS KaXI0TO
U3 MOJIYJIEH MOXKET OBITh OIyOJIMKOBAH I10 3aBEPIIICHUN OIEHKH.
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9. HPUJIONKEHUE

9.1 IHpunoscenue 1 - Hncmpymenmat

[Mudpossie mranreHupkyaa (0-150 mm u 0-200 mm)

(58
=}
500-18120

[lITaHTeHITUPKYIH C PETYIHPYEeMO I'yOKO# JJISI H3MEPEHUSI MEKOCEBbIX
pACCTOSIHU
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IIpusoxenue Kk TexHn4eckoOMy ONMCAHUIO KOMIIETEHUIMH
JIuct pynkunonanbHoii nupopmamun Komnerenuust
«Unxenepusiii qu3aiin CAD»

1 | HazBanne koMneTeHIINN WNwxenepnsiii quzaitn CAD

2 | KonnaecTBo Moaynen Yetoipe

3 | KomnuectBo moayneit WSI UYeTtnipe

4 | Ha3zBanue Moayns KommuecTtBo KommuecTtBo
OasuioB 3a 6amtoB WSI
MOYJIb (maxkc.100
(maxkc. 100 0aIoB)
0asIoB)
4.1 | Monyns A (Mexanudeckue 25
COOPKHU U JICTAIbHbBIC YEPTEKH JITISt
IIPOM3BO/ICTBA)

4.2 | Moayns B 25
(MamuHOoCTpOUTEIHHOE
MIPOU3BOJICTBO)

4.3 | Moayns C (BHeceHre H3MEHEHHIM 25
B KOHCTPYKIIHIO)

4.4 | Moayns D (O6patHOe 25
KOHCTpYHUPOBaHUE N0 (Pu3nyecKom
MOJIEIIN)

S Homep moayms Heo0Oxoaumbl
€ HaBBIKU IS
BBITIOJIHEHUS
MOTYJISI

51 | A Urenue yepTexen, HOCTPOECHHUE C

Mexanndeckue cOOpKH U MIOMOII[BIO0 BBIOPAHHOTO

JeTaabHbIe YEPTEeXKU ISt nporpaMMHoOro obecrnedenus 3D-

MIPOU3BOICTBA Mojieniel, COOPOK, CO3/1aHHe
yepTexei, cxem cOOpKU-pa3zdopKH,
AHUMAIMOHHBIX BHICOPOJIHKOB.
Coznanue hoTopeaTMCTUIHBIX
N300paKEHUH.

5.2 UreHue uepTexeil, HOCTPOCHHUE C
MTOMOIIIBIO BBIOPAHHOTO
nporpaMMHoOro obecrnedeaus 3D-

B Mojenel, cOOpoK,
MammHOCTpOUTEIBHOE MIPOCTPAHCTBEHHBIX paM, JIeTalen
MIPOU3BOJICTBO U3 JJUCTOBOTO METAJlJIa, CO3/IaHNe
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AHMMAallMOHHBIX BUJACOPOJIMNKOB.

5.3

C

BHecenue naMeHeHU B
KOHCTPYKIIHIO

UreHne 3CKU30B, NOCTPOCHUE C
MOMOIIIHIO BEIOPAHHOTO
nporpaMmHoro odecreuenus 3D-
Mojiesiei, COOpOK, BHECEHUE
W3MEHEHUH B MOJIENH, COOPKH B
COOTBETCTBHH C 3aJJaHUEM,
CO3/IaHME aHUMAIIMOHHBIX
BUJICOPOJIMKOB MpoIiecca

5.4

D

Ob6paTHOE KOHCTPYHPOBAHHE T10
bu3uYecKor MoIeIn

YMeHnue paboTath ¢
M3MCPUTCILHBIM HHCTPYMECHTOM,
ACKU3UPOBaHME, MocTpoeHue 3D-
MoJieniet, ueptexeit. Co3nanue
(boTOpEeATTUCTUIHBIX

M300paKEHUM.
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