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1. BBEAEHUE

1.1. HazBaHue 1 onucaHue npod)eccnoHanLHON KOMNeTeHL UK

1.1.1 Ha3Banue npodeccuonansHoi komnereHun: «mkenepnas rpadguxa CAD»

1.1.2. Onucanue npoecCHoHaTBLHOIO HaBbIKA

Tepmunom «Uuxenepnas rpagpuka CAD» o0o3HayaeTcss HMCHONB30BAaHHE TEXHOJIOTUH KOMIBIOTEPHOTO
koHcTpyupoBanus (CAD) mpu MOArOTOBKE TpadUUeCKUX MOJECH, depTexel, OyMa)KHbIX JOKYMEHTOB U
¢aiinos, conepKalx BCO HHPOPMAINIO, HEOOXOAUMYIO [Tl U3TOTOBICHUS U JOKYMEHTUPOBAHUS JeTanel U
KOMIIOHEHTOB JUIsSi PpEIICHWs] 3aJad TPOEKTUPOBAHMS MAIIMHOCTPOUTENBHBIX M3ACTHH C KOTOPBIMH
CTaNKUBAIOTCS pabOTHUKM oTpacid. PemieHus JOIKHBI COOTBETCTBOBATH CTaHIApTaM WHIYCTPUH H

no3aHenne sepcun cranaapra [SO.

1.2. O6nacTb NnpuMeHeHuns

1.2.1. Kaxxpiid DkcnepT 1 YUacTHUK 0053aH O3HAKOMHUTHCS ¢ JAaHHBIM TEeXHUUSCKUM OIUCAHHUEM.

1.3. Con poBoauTeribHasds AOKyMeHTauus

1.3.1. Tlockombky maHHOe TEeXHHYECKOE OITMCAHHWE COAEPXKUT IIHIIb HMH()OPMAIMIO, OTHOCAIIYIOCS K
COOTBETCTBYIOLIEH TMPO(ECCHOHANBHON KOMIICTCHIIMHM, €ro HEOOXOJMMO WCIIOJIb30BaTh COBMECTHO CO
CIIETYFOIIUMH JIOKyMEHTAMH:
o «WorldSkills Russiay, ITpaBuia npoBeieH s KOHKYPCa,;
e «WorldSkills International», «WorldSkills Russia»: onmaiiH-pecypchl, yKa3aHHbIE B JaHHOM
JOKYMEHTE;

° HpaBI/ma TEXHHUKHU OC30MMaCHOCTH U CaHUTAapHBIC HOPMBI.

2. KBAITIMOUKALUUNA U OB BEM PABOT

Konkypc npoBouTcs Ij1s AEMOHCTPAIMK U OLICHKH KBaTH(HUKAIMKA B JaHHOM Buje MactepcTBa. KOHKypcHOE

3agaHnu€ COCTOUT TOJIBKO U3 MPAKTUYCCKUX 3aIIaHI/II71.

2.1. TpeboBaHuA K KBanudukaumm

B xoxe BhImOMHEHUS MOAyJeH 3aaHus, IIEPEYUCICHHBIX HIDKE, OYIyT MOABEPraThCs MPOBEPKE CIEIyIOIIre

HaBBIKH.

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 3
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TpexMepHOe MOeJIUPOBAHNE IETAJIN

3HaHKE ¥ TIOHUMAHUE MPUHILUIIOB TPEXMEPHOTO MOCINPOBAHUS ACTAICH:

e VmMenne pabotaTh ¢ mporpaMMmHbIM obecneueHneM Autodesk Inventor, Kommac 3D, Siemens NX,
Creo, SolidWorks, CATIA B o0beme, J0CTAaTOYHOM Uil KOHGHUIYPUPOBAaHHS IApaMETPOB
MIPOTPaMMHOTO 00eCTIeYeHHUS

e 3HaHWE KOMIBIOTEPHBIX OICPAIMOHHBIX CHCTEM B O0BEME, JOCTATOYHOM ISl TPABUILHOTO

HCIIOJIb30BaHUA U YIIPABJICHUA KOMIIBIOTCPHBIMU q)aﬁHaMI/I " IMpOorpaMMHbIM obecrieueHreM

VY4acTHUK JOIKEH YMETh:
e BrINojHATE MOAEIMPOBAaHHE KOMIIOHEHTOB, BIaJesi METOJaMH OINTHMHU3AINH KOHCTPYKTHBHOM
TBEPIOTEIBHON T€OMETPUU
e Co3znmaBaTh ceMeNCTBa KOMIIOHEHTOB (MaKCUMYM 3 IEPEMEHHBIX)
e Ha3HauaTh XapaKTEepUCTUKU MaTepuaaM (IUIOTHOCTh)

e Hasnauare HBeTa M TEKCTYPBI MATEPUAIIOB KOMIIOHEHTAM

TpexmMepHoe MoJieIMpPOBaHHEe COOPOYHBIX V3JI0B

3HaHUe U TOHUMaHUE TPEXMEPHOTO MOJETUPOBAHUS COOPOUHBIX Y3JI0B!

e [loHnMaHUEe MEXaHMYECKUX CUCTEM U UX Ha3HAUECHUE
Y4acTHUK JIOJDKEH YMETh: !
e Co3gaBaTh COOPOYHBIN y3€7 U3 TPEXMEPHBIX MOJIEJICH 1 CTAHIAPTHBIX KOMIIOHEHTOB

e CTpyKTypHpoBaTh COOPOUHBIH y3ei (1o1cO0pKNn)

Co31aHne TOHHPOBAHHBIX N300pa:keHull ¢ororpaduueckoro kauecrsa (peHAEPUHT)

3HaHNEe ¥ TOHUMAaHKUEe TPUHITUIIOB PEH IEPHUHTA:
* lloHnmaHWe NPUHIMIIOB HCIIONH30BAHNS OCBEIIEHUS, OKPYKEHHUS M HAKIJIAJABIBAEMBIX H300paKEHHI

JUISL CO3JIaHMsI TOHUPOBaHHBIX N300paxeHnit Gotorpaduyeckoro kauecrsa,

YmMenue:

e Co3znaBarb u3zo0paxeHus GporTorpaguueckoro KauecTsa KOMIIOHEHTOB ¥ COOPOYHBIX y3IIOB

Co3anne CUMYJISIIUHAI

Copyright© Coto3 «Bopauckusuic Poccus» NnxenepHas rpaduka 4
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3HaHUE ¥ HOHUMAaHUE CO31aHMs CI/IMy.TISILII/If/'Ii:

e [loHMMaHHWE NMPUHIIMIIOB PYHKIIMOHUPOBAHHUS MEXAHUYCCKUX CUCTEM U UX ()YHKIIMOHAIBHOCTH;
Ymenue:
e OyYHKIHMOHAIHLHOC MOJEIUPOBaHKE pabOThI MPOCKTUPYEMOM CHCTeMbl Hpu momornn «Autodesk

Inventor Studio» uiam aHamOrUYHBIX MOy el yka3aHHbIX Bbiie CAITP

OﬁDaTHOC KOHCTPYUPOBaHHE (hU3n4eCKOoil Moean

3HaHuEe ¥ NOHUMAaHUE MMPpUHIOUIIOB O6paTH01"O KOHCTPYHUPOBaHUA (I)I/I3I/I‘-IeCKOI71 MOJCIIU.
e 3HaHHE MaTcpUuajioB U IMMPOLCCCOB, HeO6XOI[I/IMI)IX I TOJIYUCHU A HeO6pa6OTaHHI)IX 3aroToOBOK (J'II/ITI)e,

CBapKa, MeXaHu4ecKasi 0opadoTka u T.I1.)

Ymenue:
e OmpenenuTs pa3Mepbl pealbHOW JeTajad NpU MOMOILM WHCTPYMEHTOB, YKa3aHHBIX B maparpade 3.2
«TpeboBanus Kk mpoekTy KOHKYpCHOTO 3a1aHusD»

e Co3znaBaTh 3CKU3BI OT PyKH

TexHMYeCKHE YEPTEKHU U 3a/IaHHE Pa3MEPOB

3HaHUe U TOHUMaHUe TEXHUYECKHX YepTEeKed 1 NPUHLIMIIOB 3aaHusl pa3MEPOB!

e [lonnMaHue pabo4MX yepTekel, COOTBETCTBYIOMIMX CTaHAapTy ISO M NMUCbMEHHBIX MHCTPYKLHUH K
HUM

e 3HaHME CTaHAApPTOB 3aJaHUA THUIIOBBIX pPAa3MEPOB M JOIIYCKOB, 3aJaHUsi I'€OMETPUYECKUX
XapaKTEPHUCTHUK U TOMYCKOB corytacHo ISO

e Yerkoe MoOHMMaHUE NPaBUI O(GOPMIICHHS TEXHUYECKOIO YepTeXka W Mo3aHeimmx cranmaaptoB ISO,
COTJIACHO KOTOPBIM YCTaHABJIMBAIOTCS TaKHE IIPaBUIIa

e [losp30BaHME PyKOBOJICTBAMH, TAOJUIIAMH, COIMCKAMHU CTaHAAPTOB, KaTaJIOTaMH NPOIYKINU

e [lonmp30oBaHMe MIOTTEPAMHU U IPUHTEPAMH

YMeHue:
e  HutepnperupoBaTh U 0GOPMIISTE YEPTESIKHU U TUATPAMMBI

e Co3zmaBaTh 3CKU3BI OT PyKH

Copyright© Coto3 «Bopauckusuic Poccus» NnxenepHas rpaguka 5
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e Jlenath pacnedaTku ueptexeit B popmare ot A0 o A4

MatepuaJbl

3HaHME ¥ TIOHUMaHUE MaTepHAaJIOB:
e 3HaHME MAaTEPUANIOB U IPOLECCOB, HEOOXOAMMBIX IS ITOJyUYEeHUsI HeOOpaOOTaHHBIX 3arOTOBOK (JIUTHE,

CBapKa, MeXaHu4eckas oopadoTka  T.11.).

[IporpaMMHoOe M annapaTHoe odecneuyeHue

3HaHue U TOHUMaHHUE TPOrPaMMHOTO H alapaTHOro 00ecreueHHs
e [loHnMaHKe NPUHIMIIOB KOHPHUTYPUPOBAHUSI TAPAMETPOB POTPaMMHOTO 0OeCTIeUeHHUST
e 3HaHME KOMIBIOTEPHBIX ONEPALMOHHBIX CUCTEM M yMEHHE NPAaBMIJIHO HCIIOIL30BATh KOMIIBIOTEPHbIE
(haiimbl 1 IpOTpaMMBI

e YMeHue 00pamaThcs ¢ IIOTTEPaMU U IPUHTEPAMH.

2.2. TeopeTuyeckme 3HaHUA

2.2.1 Teopernyeckue 3HaHUS HEOOXOAMMEI, HO OHH HE TIOJIBEPTAIOTCS SIBHOW MPOBEPKE.

2.2.2. 3HaHue NpaBWJI ¥ TIOCTAHOBJICHUN HE MPOBEPSAETCS.

2.3. NMpakTnyeckasa pabota

[IpakTuyeckue 3aaHus Aal0TCA B OpMe ICKH30B, YEPTEKEH U FICKTPOHHBIX (PAlIOB C TaHHBIMHU, OTJIEIIEHBIX
(pM3UYECKUX KOMIIOHEHTOB M COOpPOYHBIX Yy3i10B. Jlns monydeHus WHPOpPMAUKM M3 3TUX HCTOYHUKOB
MOHAIOOUTCS YMEHHE UTEHHS pacledaToK, OSCKH30B, 4YEpPTeKEH, HHKEHEPHBIX TaONHI, JuarpaMMm u
PYKOBOACTB. JlOMOTHUTENbHYIO HHPOPMAIMIO MOXXHO TMOJYYUTh IO dYepTe)kaM B MacmTabe, a Takke
MOCPEACTBOM H3MEPEHHsI MMEIOIINXCS AeTajieit. [IpobneMbl moTpeOyroT pelieHUs B BHE rpauUuecKux HIIn
TEKCTOBBIX OIMCAHMUN, JOOCTATOYHBIX JUISA YCIHCIIHOTrO COooOmeHus HHPOpMAIMKY, HEOOXOIUMOM st

MPOU3BOJICTBA 3THX KOMIIOHEHTOB ¥ COOPOYHBIX Y3IIOB.

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 6
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3. KOHKYPCHOE 3A0AHUE

3.1. ®opmat u cTpykTypa KOHKypCHOro 3agaHus

KoHnkypcHoe 3a1aHie COCTOUT U3 4 HE3aBUCUMBIX MOAYJICH.

B xoze BeIOTHEHUST MOIYJIEi MOTYT TIOABEPTATHCS MPOBEPKE CIIETYIONINE 00JIACTH 3HAHHM:

. Jertanu U3 TMCTOBOTO MeTallIa

. PamMHBIE KOHCTPYKIIUY U Y3TIBI

. CBapHbIe AeTallU U y3JIbI

. MexaHnuecKue AeTalld U y3JIbl

. JleTanpHbIN YepTekK

. DyHKIHOHATIBHOE MOJIENUPOBaHKE U (POTOPEATUCTUYHBIA PEHACPUHT

. OO0paTHOe KOHCTPYHpPOBaHUE 10 (HU3NIECKON MOJIENH

. V3MeHeHne KOHCTPYKIMH U3EIUS COTIIACHO 33 JaHUI0 Ha IPOSKTUPOBAHME.

Kaxnp1it Momynp TpeOyeT AeMOHCTPAlM TOHUMAHUS HECKOJIBKUX YKAa3aHHBIX BBIIIE aCIIEKTOB.

3.2. Tpe6oBaHuA K NpoeKkTy KOHKypCHOro 3agaHus

KOHKprHOG 3aJaHHUC COCTOUT M3 4 He3aBHCHMEBIX MO,Z[YHeﬁl

Jenb 1 (6 gacoB). Mexanndeckne cCOOPKHU U A€TalIbHbIE YEPTEKH [T IPOU3BOACTBA:

JauHsie:

. ['oToBBIE YepPTEKU KOMIIOHEHTOB KU Y3JIOB

. TpexmepHbIe MO/IETIN KOMITOHEHTOB HITH Y3JIOB
. Crienudmkanus

. HeoOxomumast mormomHUTENbHAS UHPOPMAITHSL.

Brimonnsiemast pabora:

. Cosznanvie Mozieneil 1 KOMIIOHEHTOB TI0 AETATBHBIM YepTexam

Copyright© Coto3 «Bopauckusuic Poccus» NnxenepHas rpaguka 7
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. Co3znanuie cOOPOYHOTO y3iia

. Co3nanue JeTaabHOro YepTeka (YepTexkeit) A IPOU3BOJICTBA

. [Momyuenue kommoneHToB u3 «Inventor Content Centre» MM aHAJIOTUYHBIX OMOIUOTEK CTaHIIAPTHBIX

KOMITOHEHTOB, BXOJISIIIIMX B COCTaB yKka3zaHHbIX Bhilie CAIIP.

OxuaeMbie pe3yIbTaThl:

. @aispl IeTalIel U y3JI0B

. Yeprexu y3i10B

. JleTanpHbIC YePTEIKH JJIS IPOU3BOJICTBA

. Crietudmkanus

. Cxema cOopKu-pa300pKu.

Jens 2 (6 gacos). PaboTa ¢ MexaHW4YeCcKOH COOPKOH:

JauHb1e:

. I'oToBBIE YEepPTEKU KOMITOHEHTOB HITH Y3JIOB

. TpexmepHbIe MO/IETN KOMITOHEHTOB HITH Y3JIOB

. Crnenudukanus

. Heobxonumas nononauTenbHas HHGOpMALHSL.

Beinosasiemas padora:

. IToctpoenue neraneit u y3j10B U3 JIMCTOBOIO METaIa

. [MocTpoenne aerayell U y310B THIIA MPOCTPAHCTBEHHBIX paM C UCIIONB30BaHUWEM MOayIsi «Autodesk

Inventor Frame Generator» win aHaJOTHYHBIX MOJYJEW JIsi TIPOCKTUPOBAHHUS paM M3 COCTaBa YKa3aHHBIX

Beitre CAITP

. JlobGaBiieHre CBapHBIX COCTMHEHUH K JETAISAM U y3J1aM
. JloGaBjieHre OONTOBBIX COSAMHEHUH K IETANIIM U y3JIaM
. Cosznanvie AeTaabHBIX YepTEeKeH A1 KOHCTPYKIMIA M3 JIMCTOBOTO METaJlIa M CBAPHBIX KOHCTPYKIIHH.

O)KI/I,Z[aeMBIC PE3YJIbTAThI:

. ®aiinbl geTaneit u y3noB

. UYeprexu y310B

. JletanbHble YepTEXH AT TPOU3BOICTBA
. Crienumkanus

Copyright© Coto3 «Bopauckusuic Poccus» NnxenepHas rpaguka 8
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. Cxema cOopku-pa3dopku
Jenb 3 (6 yacoB). I3MeHeHNE KOHCTPYKIIUN H3EHUs
JlanHbie:
. COopku y3II0B;
. KommoHoBka (y37161 1 KOMIIOHEHTEI);
. TexHuueckue yciaoBusl ISt BHOCUMOTO KOHCTPYKTHBHOTO U3MEHEHHUS,;
. 3amanue Ha IPOEKTUPOBAHUE;
. HeoOxonumas nononauTenbHas HHGOpMAaIHs.
Brmonasiemas pabora:
. MonenupoBanue (QyHKIMOHAIBHBIX Y3JI0B IO UMEIOIIMMCS TaHHBIM
. Ocy1ecTBieHHE KOHCTPYKTUBHOTO U3MEHEHUS
. Jus reHepanmu gAeTa’ed W y3I0B MOXKHO HCIIONIB30BaTh MOAyih «Autodesk Inventor Design
Accelerator» uiaM aHaJIOTHYHBIE MOAYJIM U3 cOCTaBa yKa3zaHHbIX Bbiiie CAIIP
. Co3pmanue cOOpOUHBIX YEPTEXKEH MO pe3yIbTaTaM BHECEHHOTO KOHCTPYKTHBHOTO H3MEHEHUS
. Co3nanue «B30pPBaHHBIX» BUIOB
. duznyeckoe MoJenupoBaHue mpu nomomu moxyis «Autodesk Inventor Studio» mim aHanmoru4HBIX
monyneit apyrux CAIIP
. Co3manue TOHHMPOBAaHHBIX W300pakeHWH (oTorpadUuecKkoro KadecTBa MpPU TOMOIIM MOIYJIS
«Autodesk Inventor Studio» vnm aHaIOTUYHBIX MOTyJiel yka3aHHBIX Bbie CATIP
OsxutaemMble Pe3yIbTaTh:
. @aiibl KOMIIOHEHTOB KOHCTPYKIIMHM (JIETalll W Yy3JIbI) C BHECEHHBIMH KOHCTPYKTUBHBIMH
W3MEHECHUSIMU;
. COopovHbIe YepTeKHU TI0 pe3yabTaTaM BHECEHHOTO KOHCTPYKTHBHOTO U3MEHEHUS
. AHMMAaIUS, TOKa3bIBaMOIIas TOJHOCTHIO Mpolece cOOPKU-Pa30OpKU 10 pe3ylibTaraM BHECEHHOTO
KOHCTPYKTHUBHOTO M3MeHeHus, popmat AVI;
. AHuManus, NOKa3bIBAIOIIAS MOJHYIO (HU3MYECKYI0 MMHUTALMUI0 paboThl M3MEHEHHOW KOHCTPYKILUH,
¢dopmar AVI;
. TonupoBaHHbIe N300paXkeHHs (PEHACPHUHT) U3MEHEHHON KOHCTPYKIIMH MaKCUMaJIbHOTO pa3mepa A3;
. Crierudukarusi.

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 9
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Jenb 4 (4 gaca). O6paTHOE KOHCTPYUPOBAHUE 110 (PU3HUECKON MOIENH
JlanHbIe:
. dusnyeckre KOMIIOHEHTHI U y3JTbI
. ®aiinbl geTaneit u y3noB
. HeoOxonumas nononauTensHas HHGOpMAaIys.
Brinosnasiemas pabora:
. Co3pmanue QaiinoB Mozeneli u cOOpKH MO pa3MepaM, MNOJIYYCHHBIM MpU 3aMepe (QHU3HYECKOTo
KOMIIOHEHTA
. Co3nmanue yepTexa B MacimiTabe ¢ MCIOJIb30BAaHUEM W3MEPHTEIBHBIX HHCTPYMEHTOB, YKa3aHHBIX B
[punoxennu 1 (Criricok ”HCTPYMEHTOB)
. Hcnonp3oBanue crcTeM, MO3BOISIONIMX 3alIOMHHATH YepTeKH B MacmTabe wind (Urypsl (KpUBEIE),
3amnpereHo (dororpaduu, MaCTHKA, YSPHUIBHAS MTOTYIIEYKA H T.11.)
. VY4yacTHHK MOXET CO3/1aBaTh Ha OyMare 3CKW3bl, KOTOpPBIE ITOCIY)KaT OCHOBOW IS TPEXMEPHOTO
MOJICTTMPOBAHUS KOMIIOHEHTOB HITH y3JIOB
. VY4acTHUKH NONy4aroT (U3HYecKue KOMIIOHEHTHI Ha 2 Yaca, a 3aTeM 00s3aHbl caTh MX OOpaTHO.

3areM y4acTHHK IPOAOJDKAET BHINOJHEHNUE 3aJaHNsl HA OCHOBAHUH BBINOJIHEHHBIX UM 3CKH30B U MOJIyYEHHOU
nH(pOpMaITUU

* B teuenue Bcero BPEMCHHU BBIINIOJIHCHUSA 3aJIlaHUA pa3peiIacTC MOJIb30BaThC KOMIIBIOTEPOM

O>xustaemMble pe3ybTaThl:
. TpexMepHbie MOJIeTT KOMIIOHEHTOB WJIN Y3JI0B

. COopovHBIC YePTEKH KOMIIOHEHTOB HJIU Y3JI0B

dopmart BbIBOJIA
Ucnonb3oBanne mnporpaMmHbix mpoaykToB Autodesk Inventor, Kommac 3D, Siemens NX. Bepcuro

ompenemnseT I maBHBIN 3KCHepT 32 6 MecsIeB 10 KOHKypca.

. UYepTex, oTIieuaTaHHBIN Ha TUIOTTEpE, (hopmaT Al U MeHbIIE

. Juarpammebl, TaONHIBI M TOKYMEHTBI, pacriedyaTaHHbIe Ha JJa3epHOM NpUHTEpe, Oymara ¢popmara A3

. CKpHHIIOTHI, pEHACPUHT Ha [IBETHOM IPUHTEpE Ha Oymare BIUIOTH 10 (hopmara A3

. Daiibl, KOMIIOHEHTBI, COOPKH U T.II. COTJIACHO MHCTPYKIMAM JIJIsl KOHKYPCHOTO 3aJaHus

. B xome koHKypca KaXIOMYy YYaCTHHKY pa3peliaeTcs IMONyYUTh He OoJblie IBYX KOHTPOJIBHBIX

pacrneyaToK KaxxXa0ro 4epTexa. dunanpHas pacrcyaTka mponucCxXoauT B KOHIIC KaXKA0T0 AHA COpeBHOBaHI/Iﬁ

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 10
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° I[J'Iﬂ CHW)XCHUS pacxona 6yMal"I/I MOTYT OBITH OpEAJIOKCHO MNPCAOCTABIIATL PE3YJIbTAaThbl pa6OTI:I

(ueptexn) B popmare PDF.

3.3. Pa3paboTka KOHKYpPCHOro 3agaHus

KonkypcHoe 3amaHne HEOOXOAMMO COCTaBIATH MO oOpasmaM, mpexactaBieHHBIM «WorldSkills Russia». s
TEKCTOBBIX JIOKYMEHTOB HCIIONB3yeTcs madnoH popmara Word, a mst ueprexeid — madmon gopmara IDW i

DWG.

3.3.1. KTo pa3padaTbiBaeT KOHKYPCHBIE 3a/1aHUA / MOAYJIH
KonkypcHbie 3a1anust / Moy pa3padatbiBatoT DKcnepthl. OTaeabHble MOy 1M KOHKYpCHOTO 3a1aHus MOTYT

OBITh pa3paboTaHbl CTOPOHHUM MPEATNPHUITHEM.

3.3.2. Kak u rae pa3padaTbiBaeTcsi KOHKYpPCHOe 3ajaHue / MOTYJIH
Jns paccmorpenus OkcrmepraM mpemiaraiotcss 6 mopayieit KonkypcHoro 3amanust (B ciaydae HaTU4ds
JIOCTATOYHOI'0 MX KonudecTBa). UeThipe OyayT HMCIONB30BaHBI Ha KOHKYpCE, a JIBa IMPEICTaBISIIOT COOOM

3allaCHOW BapUaHT.

3a 3 Mecsiia 10 Havyajga KOHKypca Ipy HaJIMYUH TaKOW BO3MOXKHOCTH CTOPOHHEE NPEANPHUITUE COCTABIISIET eLle
OJIHO KOHKYpPCHOE 3aJjaHue, KOTOpOE€ IOJIy4aroT Bce ODKcHepThl. TakuM oOpa3oM MOKET ObITb NMPOBEPEHO
Ka4yecTBO 3aJaHMsl ¥ BHECCHBI NPeUIOKeHHsI 00 n3MeHeHu: hopmarta. ITo 3a1aHie He OyJeT NCIIOJIb30BaHO Ha

KOHKYpCe.

KOHKprHOC 3aJaHHC pa3pa6aTLIBaCTC$I C UCIHOJIb30BAHUEM MPOTPAMMHOI0 MPOAYKTa «Autodesk Inventor», u
BCC (baflJ'IBI AOJDKHBI NpUIAratbCd K KOHKYPCHOMY 3aJaHHIO. Hanuuue HCXOJHBIX (1)a1‘/'m013 3alaHud B JpYrux
MMPpOrpaMMHBIX NPOAYKTAX HE rapaHTUPYCTCA. y‘iaCTHI/IKaM, HCIOJIb3YIOIIHUM IS BBIIIOJHCHUA 3alaHUA IPYyTrue
IIpOrpaMMHBIC MPOAYKTHI M3 4YHCJIa YKa3aHHBIX BBIIIC, (’pafz'mm 3agaHrd MOTYT BBIIABATHCA B HeﬁTpaHLHLIX

(dhopmarax.

Bce ¢usmueckue momenu mis Moaynas 4 (Mo omHOM IS Kakaoro yvactHuka) CTOpPOHHEE IMpearpHsITHE

nepenaeT « WordSkills Russia» 3a onuH MecsIl 1o Hadyajaa KOHKypca.
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B TeueHue Bcero mepuopa MOArOTOBKM K KOHKYPCY M CaMOro KOHKypca, HEOOXOAMMO MpPUCYTCTBHE
TEXHOJIOTHUECKOTO TepcoHana / ciayx0bsl momnepxkku Autodesk, AckoH, Siemens, (eciu 3TO BO3MOXKHO,

JKEJIATEIbHO MPUCYTCTBUE pa3pabOoTUYnKa KOHKYPCHOTO 3aaHHus).

3.3.3. Korna pa3pataTbiBaeTcsi KOHKYPCHOe 3aJaHue

KonkypcHoe 3anmanue paspabaThiBaeTCs 3a 2 Mecsla J0 Hadana demmnuoHara Okcrnepramu WSR 1o
COOTBETCTBYIOIIEH KOMIIETCHIIMH, a 3aTeM pa3MElIaeTcsl B COOTBETCTBYIOUIYIO 3aKpHITYIO TPYIIy Ha
Juckyccuonnom Qopyme B paznene kommereHuuu WMuxenepnas rpaguka CAD. KonkypcHoe 3amanue

yrBepxaaercs TexuuueckuMm aupekropoB WSR 3a 1 Mecs1 10 TeKyIiero KOHKypca.

3.4. Cxema BbICTaBIeHUA OLLEHOK 3a KOHKYPCHOE 3ajaHune

Ka)KI[OG KOHKYPCHOC 3a1aHHUEC JOJLKHO COIIPOBOXAATHECA IMTPOCKTOM CXEMbI BBICTABJICHUS OLICHOK, OCHOBAHHBIM

Ha KpUTEpUX OLEHKH, onpeaensemMoi B Pasnene 5.

3.4.1. TlpoekT cxembl BBICTABICHHS OIICHOK pa3pabarhiBacT JUIO (JIMIa), 3aHUMAroIeecs: pa3paboTKon
KOHKYpPCHOTO 3ajaHus. [logpoOHas okoHYaTeIbHasi CXeMa BBICTABJICHHUS OIEHOK 32 BBINIOJHEHHE KaXKI0Tr0 W3
MOJyJIell JopabaThiBaeTCs W yTBEPXkKAAETCS TPYINONH DKCIEPTOB, OTBETCTBEHHBIX 32 KAXKIBIA M3 MOJIYJEH,

HCMOCPEACTBECHHO NIEPC/] KOHKYPCOM.

3.4.2. CxeMmbl BBICTaBIIEHUS OIeHOK HeoOxomumo momath B ACYC (ABTOMaTH3MpOBaHHAs CHCTEMaA

yIpaBJIEHNs COPEBHOBAHMAMM) JIO Hayasa KoHKypcal.

3.5. YTBepxaeHue KOHKYpCHOro sagaHus

Ha xonkypce Bce OkcmepTel paszbuBaroTcsi Ha 4 rpynmel. Kaxmol rpymme mnopydaercs MpoBepka

BBITTIOJTHUMOCTH OJHOT'O U3 0TO6paHHI>IX IJIsL KOHKYypcCa Moz[yneﬁ 3aJaHMs. Or rpynIbl HOTpe6y€TC$[Z

M HpOBepI/ITL HaJINMYUC BCCX JOKYMCHTOB

M HpOBepI/ITL COOTBCTCTBUC KOHKYPCHOI'O 3aJIaHU ITPOCKTHBIM KPUTCPUAM
° Y66L[I/ITLC$I B BBIITOJTHUMOCTHU KOHKYPCHOTI'O 3aJaHus 3a OTBECACHHOC BpEMA
° Y66L[I/ITLC$I B aICKBAaTHOCTHU Hpe[[J'IO)KeHHOﬁ CHCTEMBI HAYKMCIICHHUS OallJIOB

1 [pu orcyrcrBun ACYC, 6ayuisl B paMKax YeMITMOHATA JIOJDKHBI IOJICYUTHIBATHCS BPYIHYIO

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 12
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° Ecou B PE3YJIbTATC KOHKYPCHOC 3aJaHUuC 6y}:[eT COYTCHO HCIOJIHBIM HWJIM HCBBIIIOJHHMBIM, OHO

OTMCHACTCA U 3aMCHSCTCA 3allaCHBIM 3aJaHHUCM.

3.6. BbIOOp KOHKYpPCHOro 3agaHus

Br160p KOHKYPCHOTO 3a/1aHUS TIPOUCXOIUT CIEAYIOMIM 00pa3oMm:
K otopy nmormyckaroTest TOIBKO MOYJIH, COOTBETCTBYIOIINE TPEOOBAHUSIM.

KonkypcHoe 3ajaHue BBIOMpAETCS MyTEM TOJIOCOBAHHUS YIIOJTHOMOYEHHBIX JKkcrmepToB WSR B kaxkmoi u3
3aKpBITBIX TpyIN Ha JluckyccmonHoMm ¢opyme, 3a 2 mecsla OO Hadalla KOHKypca. TeXHUYECKUH AMPEKTOp

WSR ompenensier, kakue IxcrepTsl WSR yIoTHOMOUYEHBI TOJIOCOBATH.

TexHauueckuit 1upekrop HabroAaeT 3a ronocoBanreM DkcrepToB WSR, a TunoBoe 3ajanue pa3MeriaeTcs Ha

OTKpBITOM (OpyMe JUIsl O3HAKOMIICHHS C HUM Bcex DkcrieproB WSR.

3.7. ObHapoaoBaHue KOHKYPCHOro 3agaHusi

KonkypcHoe 3aianue He 0OHapoayeTcs.

3.8. CornacoBaHMe KOHKYpPCHOro 3agaHusa (NoArotToBKa K KOHKypcy)

KonkypcHoe 3aganne He 0OOHapoayeTcs.

3.9. UameHeHMe KOHKYPCHOrro 3afjlaHUsl BO BpeMsl KOHKypca

He nmpumenumo.

3.10. CBoucTBa MmaTepuarna U MHCTPYKLUUN NPpon3BoaUTENA

He npumenumo.

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 13
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4. YNPABJIEHUE KOMNETEHLUWEN

4.1. INCKYCCUOHHbLIN hopym

Jlo Hauana KOHKypca Bce 00CYKIeHHs, 0OMEH COOOIEHUAMH, COTPYAHUYIECTBO U MPOLIECC MPUHATHS PEILICHUH
MO0 KOMIIETEHIIMH MTPOUCXOST Ha JUCKYCCHOHHOM (popyMe, OCBSIIEHHOM COOTBETCTBYIOIIEH CIEIUATbHOCTH
(http://forum.worldskillsrussia.org). Bce perienusi, nppHEMaeMble B OTHOIIEHHH KaKOr0-TN00 HaBBIKA, HMEIOT
CHITy JIUIIb, OyIy4l PUHATHIMU Ha TakoM dopyme. Moaepatopom opyma siensiercst [ maBnerit sxcriept WSR
(wm Dxcnept WSR, HazHaueHHbII Ha 3TOT nocT [1aBHbIM kcnieproM WSR). Bpemennbie pamku ai1st oOMeHa

co00IIeHUsAMY 1 TpeOOBaHUS K pa3pabOTKe KOHKypca ycTaHaBiMBatoTcs [IpaBuiamMu KOHKypca.

4.2. UHcpopmauuma ana y4acTHUKOB KOHKypca

Bcro uHpOpManuio Uis 3aperHCTPUPOBAHHBIX YYaCTHHKOB KOHKypca MOXHO HONyduTh B LleHTpe mis

yuactaukoB (http://www.worldskills.ru).

Taxast nHpOpMAIUS BKIIIOYAET B CEOS:
e [IpaBuina KoHKypca
e TexHHYECKHE ONHCAHHS
e KoHKypCHBIE 3a/1aHUs

e Jlpyryro nHpOpMaInIo, OTHOCAIIYIOCS K KOHKYPCY.

4.3. KoHKypCHbIe 3aaaHus

OOHapooBaHHBIE KOHKYPCHBIE 3aJaHHMs MOXKHO TONyunTh Ha caiite worldskills.ru w na crpanune mis

3aperuCTPUPOBAHHBIX yuacTHUKOB uemmronara (http://www.worldskills.ru/competitorcentre).

4.4. TeKyLlee pyKOoBOACTBO

Texymiee pykoBOACTBO KoMIeTeHIer mpousBoautcst [ masabM skcrieproM WSR 1o gaHHONH KOMIIETEHLIMH.
I'pynna ynpasnenus kommnereHuueil coctouT u3s llpeacenartens skropu, I'maBHOro skcmepra M 3amMecTUTENS
I'maBHOTO 3Kcnepra. [lnan ynpasneHus koMIieTeHIueH pazpadarsiBaercs 3a 1 MecsI] 10 HaYana 4YeMIMOHATA, a

3aTeM OKOHYATEeIbHO J0pabaThIBACTCS BO BPeMsl UeMIIMOHATa COBMECTHBIM pereHueM DkcneproB WSR.

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 14
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5. OLUEHKA

B naHHOM paszene omucaH NpoIECC OLCHKH KOHKYpcHOro 3amanus / moayneir Dkcnepramu WSR. 3nech

TAKXXC YKa3aHbl XapaKTCPUCTUKH OLICHOK, NPOLCAYPHI 1 Tpe6OBaHI/I}I K BBICTaBJICHHIO OILICHOK.

5.1. Kputepumn oueHKu

B nmanaom pasaciic onpeacJICHbl KPUTECPHUU OUCHKU U KOJIMYCCTBO BBICTABIIACMBIX baiioB (Cy6’beKTI/IBHBIe u

00bekTHBHBIC). OO0I1Iee KOJIMYECTBO 0AJLUIOB 10 BCEM KpuTepusM orieHku coctapiset 100.

Mopyns 1 — Mexanuueckas

A cOOpKa ¥ JeTaJIbHBIC YePTEeIKHU 1 24 25

JUIs1 IPOU3BOJICTBA

Mopynns 2 —
B MaIMHOCTPOUTEIBHOE 1 24 25

IpOM3BOACTBO

Monyns 3 — Baecenue

M3MEHEHUH B KOHCTPYKLIHIO

Monyns 4 — O6paTHOE
D KOHCTPYHPOBAHHE IO 1 24 25

(u3nUecKoil MoAeIH

5.2. CyObeKTUBHbIE OLIeHKMN

Bame! Hauncasrorcs no mkaie ot 1 go 10.

Copyright© Coro3 «Bopackuiic Poccusi» WmxenepHast rpaduka 15



\ |
worldskills
Russia

5.3. Kputepumn oueHkn mactepcrea

Moaviab 1 — Mexanuueckye COOPKH U JIeTAJIbLHbIE YePTEe KU I IPOU3BOJACTBA

MopenupoBaHue neTaiu
MogenupoBanue y3na
3amanue pa3MepoB, BKIIOYasi 0003HAUEHUsI OTKJIOHEHHH (POPMBI IOBEPXHOCTEH U TOIMYCKH

UepTekn 1 pe3eHTaLS.

Moavib 2 — MalnHOCTPOUTEIbLHOE MTPOU3BOJICTBO

Jetanu v y31bl U3 JIUCTOBOW CTAJH
Jletanu u y311bI METAJUIOKOHCTPYKIUH (pam)
JetanpHble paboune YepTexn

UepTexu U pe3eHTaIysL.

Moayan 3 — BHecenne n3MeHeHHi B KOHCTPYKITHIO

Brinonnenue 3aganusi Ha IPOSKTUPOBAHUE
®u3nvYecKoe MOJIETUPOBAHUE
Co3panue n3o0paxxeHni B pa3HECEHHOM BHJIC

Co3anne TOHUPOBAHHBIX N300paXkeHui GoTorpaduuecKoro KauecTsa.

Moaviab 4 — O0paTHOoe KOHCTPYHUPOBaHKe Mo Gu3ndeckoii MoxeJau

Hanuuue anemeHTOB neranu
TouHOCTE pa3mMepoB

Homycku

[IIepoxoBaTocTh MOBEPXHOCTH

[Ipesenrtanus.

5.4. PernameHT OLEHKU MacTepcTBa

e [1aBHBIN AKCHEPT pas3zeisieT IKCIePTOB Ha 4 IPyMIIbl, TaK, YTOOBI B K&KJOH TPYIIE NPUCYTCTBOBAIN

KaK OTBITHBIE ydacTHHKH Meponpustuil « WorldSkills», Tak 1 HOBHUKH.

° Ka)KZ[aSI rpyiiaa OTBCYACT 3a IMPOCTABJICHHUC OICHOK IO KaAXAOMY aCICKTY OJHOI0 M3 YCTBIPCX

MOJyJIel KOHKYPCHOTO 3a/1aHHs.

o  Kaxplit DKCrepT MpoCTaBIIsET POBHYIO JOJIO OT OOIIEH CyMMBI OALIOB.

Copyright© Coto3 «Bopauckusuic Poccus» NmxenepHas rpapuka 16
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e B konme kaxaoro nmus O6awel nepenatorcss B ACYC (ABToMaTu3MpoBaHHAs CUCTEMa YITPABICHUS
COPEBHOBaHUSIMH).
e B Tex ciyuasx, KOrjaa 3T0 BO3SMOXKHO, IPUMEHSETCSI CUCTEMa HAaUHCIICHUsI 0aJUIOB «BCIICITYIO.

e Kakne-m6o ocoOble persiaMeHThl HaulCIeHHUsI OaIOB OTCYTCTBYIOT.

6. OTPACJIEBbIE TPEBOBAHUA
TEXHUKU BE3OINACHOCTHU

CM. TOKYMEHTALHIO 110 TEXHUKE 0€30MaCHOCTH M OXPaHe TPyAa CTPaHbI-yCTPOUTEIbHULBI KOHKYpCa.

OrtpacineBsie TpeOOBaHUSA OTCYTCTBYIOT

Copyright© Coro3 «Bopackumic Poccus» NmxenepHast rpapuka 17
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7. MATEPUAIBI " OBOPYOOBAHUE

7.1. UHbpacTpyKTYPHbIN NUCT

B HMudpacTpyKTypHOM JHCTE NEpPEYUCIEHO Bce OOOpYAOBaHHME, MaTepHalibl M YCTPOWCTBA, KOTOpHIC

npenocrasisier OpraHu3zaTop KOHKypca.
C NudpacTpyKTypHBIM JIHCTOM MOKHO 03HAKOMUTBCSI Ha BeO-caiite opranmu3anuu: http://www.worldskills.ru

B UndpactpykTypHOM JHCTE YKa3aHbl HAUMEHOBAaHUSI U KOJMYECTBO MaTEPHAJOB W €IWHHIl 000pYJOBaHMUS,
3alpolleHHble  OKCHepTamMH Ui CIEIyIoIero  KoHkKypca. OpraHusarop KOHKypca  OOHOBISIET
WudpacTpyKkTypHBIH JHCT, yKa3biBask HEOOXOAUMOE KOJIMYECTBO, TUI, MapKy/MOAEb MpeaAMEToB. [IpenmeTsi,

MpeaoCTaBIIICMbIC OpF AHU3aTOPOM KOHKYpCa, YKa3aHbl B OTJICILHOM KOJIOHKE.

B xome kaxmoro KOHKypca, ODKCHEpThl pPAacCMaTPUBAIOT M YTOUHSIOT MHQPAaCTPyKTYpHBIH JHCT Ui
MOJArOTOBKU K CIEAYIOIIEMY KOHKYpPCY. OKCHEpPTHl AT TEeXHHYECKOMY IHPEKTOPY PEKOMEHAAIMH IO

pacmpeHUIO HJ'IOH.Ia,[[Gﬁ HJIKM U3BMCHCHHUIO CITMCKOB 060py,Z[OBaHI/IH.

B xome kaxmoro koHkypca, TexHuueckuii naupekrop WSR mposepser MupacTpyKTypHBIH JHCT,

HCII0JIb30BABIINICS HA npeaAbLAYIIEM KOHKYpPCE.

B HHbpacTpyKTypHBIH JUCT HE BXOAAT NMPEAMETHI, KOTOPbIE YYacCTHUKH H/Min OkcrnepTbl WSR mommkHBI
MPUHOCUTH C COOOM, a TaKKe MPEeAMETHI, KOTOPblE YYaCTHWKAaM NPHUHOCUTH 3alperaeTcs. JTH MPEeaMEThHI

TNIEPECUUCIICHBI HUXKE.

7.2. MaTepuanbl, o6opy.qOBaHMe N MHCTPYMEHTbI, KOTOPbI€e YY4aCTHUKHN
NMMEeIoT Npun cebe B cBOEM MHCTPYMEHTarNlbHOM fLlUKe

e [lepeuensr CtangapToB

o TexHUYeCKHE PYKOBOJICTBA

e VHCTpyMEHTHI U YepUeHHUS BPYUIHYIO

e I3mepurensubie HHCTpYMEeHTHI (IIpmmokernne 1, CTMCOK MHCTPYMEHTOR)

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 18



\))
world skills
Russia

e  Opranuzarop KOHKypca 00s13aH PeI0CTaBUTh WACHTHYHBIE HHCTPYMEHTHI BCEM YUYaCTHUKAM

e KnaBuarypa u MbIIIb

e 3D-MaHUIyIATOP pa3peniaeTcsl K UCIOIb30BaHHIO, €CITU €r0 MOJeTh OyIeT 0J00peHa DKcrepTaMu Ha
HuckyccuonHoM (opyme (B ciydyae, eciu OHa OTJIMUaeTcs oT ykazaHHod B MudpacTpykrypHOM

CITUCKE).

7.3. MaTepMaﬂbl, o6opyp,OBaHMe N MHCTPYMEHTDbI, NpuHaanexauue

Akcneprtam WSR

He ucnons3yrorcs.

7.4. MaTtepumanbl U o6opyaoBaHue, 3anpeLieHHble Ha nnowanake

JlroObie MaTepuanbl M 00OpYAOBaHWE, MMEIONIHMECS MpH cebe Yy YJYacTHHKOB, HEOOXOAMMO MpPEIbsSBUTH
Okcnepram. JKIOpH UMeeT MPaBo 3alpeTUTh UCIIOJIB30BaHKE JIIOOBIX MPEIMETOB, KOTOPbIE OYyIyT COUYTEHBI HE
OTHOCSIIMMHUCS K aBTOMAaTH3MpPOBAaHHOMY MNpoekTupoBaHuio U CAD, win ke MOTYHIIMMH AaTh YYacTHHKY

HECIPaBEINBOE MMPEUMYIIECTBO.

Copyright© Coro3 «Bopackumic Poccus» NmxenepHas rpaduka 19
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8. MPEACTABJIEHUE KOMMNMETEHUWUN NOCETUTENSAM
U XYPHAIIUCTAM

8.1. MakcumanbHoOe BoBre4YeHne noceTuTenen 1 XXypHasucToB

[Mnomanka mpoBeneHUs: KOHKypca komnereHuun WmxenepHas rpapuxa CAD momkHa MakCMMHU3HPOBATh
BOBJICYEHHUE MOCETUTENEH U )KYPHAIUCTOB B IIPOLIECC:
e [Ipennoxenue nonpoOoBath ceOs B Mpodeccuu: y4acToK, TA€ 3PUTEIH U HPEACTABUTEIM NPECCHI
MOTYT ONPOOOBaThH ce0s B KOMIIBIOTEPHOM MOJEITUPOBAHUH

e JleMOHCTpauMOHHBIE SKpaHbl, IOKa3bIBAIOIIME XOA paboT W uHPOpManmuio 00 Yy4YacTHHKE,

PEKIIaMHUPYIOINHNE KapbCPHBIC IMEPCIICKTHUBLI

e TeKCTOBBIC ONHCAHUS KOHKYPCHBIX Sa)IaHI/Iﬁi pasMCUICHUE YCPTEKa KOHKYPCHOI'O 3aJjaHus Ha

BceoO1ee 0603peHue

e JlemoHCTpauusi 3aKOHYEHHBIX MOJYJieil: Pe3yabpTaT BHINOJIHEHUS KaKAOTO M3 MOIYJeH MOXKET OBITh

OHY6JII/IKOB3H 110 3aBCPIICHUH OILICHKU.

Copyright© Coto3 «Bopauckusuic Poccus» UmxenepHas rpapuka 21
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9. NIPUNOXEHUE

9.1 nMpunoxeHue 1 - UHCTPYMEHTbI

Hudpossie mranrenipkyu (0-150 mm u 0-200 M)

[ITaHreHUUPKYJIb C peryaupyeMoi ryOKOM Uil H3MEPEHUST MEKOCEBBIX PACCTOSHUN

Copyright© Coro3 «Bopackumic Poccus» NmxenepHast rpapuka 22
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Metamnnueckas nunerka 300 MM
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Habop xannbpoB-npoOOK il KOHTPOJISE METPHUYECKOH Pe3bObI
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3D-manunymnsrop SpaceMouse Pro
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I'Ipvmoxcel-me K TeXHVI‘-IeCKOMy ONMMMCaHNK KomMneTeHUNUN
Jlnct hpyHKumMoHanbHOM nHcpopmaummn
KomneTteHuusa «UHxeHepHas rpacdmuka CAD»
1 | HasBaHMe KomneTeHUNMn NHKeHepHana rpadmka CAD
2 | Konnuectso moaynei YeTbipe
3 | Koanyectso moaynein WSI YeTbipe
Konunyectso
6annos 3a Konunyectso
MoAyNb 6annos WSI
(makc. 100 (makc.100
4 HasBaHue moayns 6annos) 6annos)
Mogaynb A (Mexanndeckue COOpKU 1
4.1 | neranbHbIE YEPTEKH JUIS IPOU3BOJICTBA) 25
Mogaynb B (MamuHocTpOHTEIBHOE
4.2 | mpoM3BOJCTBO) 25
Mogaynb C (Buecenue usMeHeHmii B
4.3 | KOHCTPYKIIHIO) 25
Moaynb D (O6paTHOe KOHCTPYHpPOBAHKE
4.4 | no Gpu3NIECKON MOJIENH) 25
Heobxognmbie
HaBbIKW ANA
BbINOJIHEHUA
5 Homep moaynsa Mmoayna
YTeHue yepTerKen, NOCTPOeHUe ¢
NMOMOLLbIO BbIBPAHHOIO NPOrpPamMMHOrg
obecneueHnuna 3D-moaeneii, cOOPOK,
Cco34aHune YepTerKen, cxem cOOpPKU-
A pa3bopKKn, aHUMMALUMOHHbIX
Mexanudeckue cOOPKH U ieTabHbIC BMAeopoamnkos. Cosaanue
5.1 | ueprexu m1s NIPOU3BOICTBA boTOPEaANUCTUYHBIX N306pAXKEHNIA.
YTeHue yepTerKen, NOCTpoeHue ¢
B NMOMOLLbIO BbIBPAaHHOIoO MPOrpPamMMHOrg
5.2 | MammHOCTPOUTEBHOE TPOU3BOICTBO obecnevenuna 3D-moaenei, cbOpoOK,
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NPOCTPAHCTBEHHbIX Pam, AeTanen us3
JIMCTOBOrO MeTasna, Co3gaHune
yepTterxken, cxem cbopKun-pasbopKu,
aHUMALIMOHHbIX BUAEOPONKOB.

YTeHune 3CKM308B, NOCTPOEHME C
NMOMOLLbIO BbIBPAHHOIO NPOrpammHoOrg
obecneuenunna 3D-moaenei, c6OpoOK,
BHECEeHMEe N3MEHEHUIN B MOJenNn,
cOOpPKM B COOTBETCTBUM C 3aaHUEM,
CO34aHNe aHMMALMUOHHbIX
BMAEOPO/IMKOB Npouecca
GYHKLMOHNPOBaHMA COOPKU.
PaboTa c napameTpuyeckMmm

C cbopkamu, cozgaHune
5.3 | BHeceHnue u3MeHEHHH B KOHCTPYKIIUIO boTOpEaNUCTUYHbIX N306paKEHNIA.
YmeHue paboTtaTb C U3SMEPUTENbHBIM
MHCTPYMEHTOM, 3CKM3NPOBAHWE,
D noctpoeHune 3D-mopenen, yepTexen.
OGpaTHOE KOHCTPYHPOBAHHE IO Co3paHne $oTopeaMCTUYHBIX
5.4 | Gusnyeckoi MoenH n3obparkeHnn.

N
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