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B coorBerctBum ¢ myHkToM 16 IlpaBun pa3paboTKM U yTBEpKAEHUS
podecCHOHATFHBIX CTaHAAPTOB, YTBEP)KAEHHBIX MocTaHoBiieHUeM [IpaBuTenbcTBa
Poccwmiickoit @enepanun ot 22 saBaps 2013 r. Ne 23  (Cobpanue 3akoHOAATENBCTBA
Poccwmiickoii depeparuu, 2013, Ne 4, ct. 293; 2014, Ne 39, ct. 5266; 2016, Ne 21,
ct. 3002; 2018, Ne8, c1. 1210; Ne 50, c1. 7755), npu ka3 bl B alo:

1. VYrBepmuTh mpmiaraeMsiii podeccruoHaNbHbIN cTaHgapT «Cnenuamict 1o
aBTOMaTH3MPOBAHHOM pa3paboTKe TEXHOJIOTHH U MpOrpaMM AJIs CTAHKOB C YMCIIOBBIM
[POTpPaMMHBIM YIIPaBJICHUEM).

2. Ilpu3HaTh yTpaTHBIIAM CHIIYy NpHUKa3 MUHHCTEpCTBA Tpyda U COLMAIBHON
samuTel Poccuiickoii @enepaiyn ot 26 nexadps 2014 r. Ne 11661 «O0 yTBepKIeHUH
npodecCHOHANBHOTO cTaHjapra «Crenuanmict 11 (0] KOMITBEOTEPHOMY
IpOrPaMMHPOBAHHIO CTAHKOB C  YHMCJOBBIM INPOTPaMMHBIM  YNIPABJICHUEM))
(3apeructpupoBad ~ MuHucTepcTBOM — roctuuud  Poccuiickor  Denepanuu
2 dpeBpais 2015 r., peructpaunonnbiii Ne 35816).

Munuctp M.A. Tonunux
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1. O01mue cBegeHHs

ABTOMaTH3MpOBaHHas pa3paboTKa TEXHOJIOTHH H IIPOrpaMM JJIst CTAHKOB C

YHCIIOBEIM IporpaMMHbIM yrpaniieHueM (YI1Y) 40.089

(HanMeHOBaHHUe BUAA npodecCHOHATLHON NeATeNbHOCTH) Kon

OcHOBHas LieJIb BUIA Tpo(deCCHOHANBHON AeATeIILHOCTH!

OGecneueHne KauecTBa v IMPOU3BOJTUTEIILHOCTHA H3TOTOBJIICHU MAITMHOCTPONTCIIBHBIX JeTaiei Ha
crankax ¢ UIIY IpH IOMOIIM CHCTEM aBTOMATHU3HPOBAHHOI'O MPOCKTHPOBAHNA

['pymna 3aHsTHiA:

2141 WmxeHephl B IPOMBIIUIEHHOCTH U Ha - -
HOPOU3BOJCTBE

(kom OK3") (HaMMeHOBaHUE) (xox OK3) (HauMeHOBaHUE)
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OTHeceHHE K BHAaM 3KOHOMHMYECKOH JesITEIbHOCTH:

71.12.12

Pa3pa6oTKa IpOEKTOB IPOMBIILICHHEIX IIPOIIECCOB ¥ IPOM3BO/ICTB, OTHOCAIMUXCS K
3IIEKTPOTEXHHUKE, SIIEKTPOHHOM TeXHHKE, TOPHOMY A€y, XHMHUYECKOH TEXHOJIOTHH,
MaIIMHOCTPOEHHIO, a TAKKE B 00JIACTH IPOMBIILIEHHOTO CTPOUTENLCTBA,
CHUCTEMOTEXHHKY U TEXHUKH 0€30I1acCHOCTH

(kox OKBDJT)

(HauMeHOBaHHE BUJId IKOHOMUYECKOH NeATeTEHOCTH)
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I11. XapakTepucTHKa 00001EHHBIX TPYAOBLIX (PYHKIMIA

3.1. O6o6mennas TpyaoBasi GyHKIHs

HauMeHoBanue

IpoucxoxaeHue 0600EeHHOM
TpyHOBOH (yHKLMH

ABTOMaTI/ISI/IPOBaHHaH pa3pa60T1<a TEXHOJIOTHH B
IpOorpaMM ISl IByXKOOPIHHATHOM H JIBYX € Kox | A YposeHs 5
MOJIOBHHOM KoOpAUHATHOM 0OpaboTku (Hanee — KBanuQuKaumu
IPOCTHIX ONEpalnii) 3aroToBOK Ha cTaHKax ¢ UIIY
Opwurunan X | 3auMcTBOBaHO U3 OpPUTHMHANA
Kon PeructpaunoHHBIH
opuruHana HOMEp
npogeccuOHATEHOTO
CTaHzapTa

Bo3MoxHBIC HAMEHOBAHHUS
JOJDKHOCTEH, mpodeccuit

Hmxenep-texuonor — nporpaMMuct 111 kareropuu
Hmxenep-texnonor 11l kareropun

TpeboBaHus kK 06pa30BaHUIO
H 00y4EHHIO

Cpennee npodeccroHaIbHOE 00pa3oBaHKUe — IPOrPaMMEI MOATOTOBKH
CIENUAIACTOB CPEIHETO 3BEHA

70174

Briciiee oOpa3oBaHue — OakanaBpHaT

Tpe6GoBaHuUs K ONBITY
IpaKTHIeCKO# paboTHI

He MeHee Tpex JieT TeXHUKOM | KaTeropuu pu HaJIM9HK CPEJTHETO
npodeccHoHaIbHOrO 06pa30BaHUA — IPOrPaMMBbI IOATOTOBKH
CIEIMAIICTOB CPETHETO 3BE€HA

Be3 TpeGoBaHMii K OMBITY IPaKTHUECKOH pabOTHI IIPH HATHYMH BHICLIETO
obpazoBanus — OaKkajaBpuaT

Oco0ple yCIIOBHS AOMYCKa K
pabote

Hpyrue xapakTepuCTUKH

HOHOJ’IHHTGJ’IBHHC XapaKTCPUCTHKH

HanMeHoBaHMe IOKyMEHTa Ko HaumenoBanue 6a30BOii IpyIIis], JODKHOCTH (IpodeccHu)
HJIH CIIEIHATIBHOCTH
OK3 2141 WmxeHepsl B IPOMBIIUICHHOCTH M Ha IIPOM3BOICTBE
EKC’ - VmxeHep-TeXHOJIOT (TEXHOJIOT)
OKITATP* 22854 W HxeHep-TEXHOJIOT
OKCO’ 2.15.02.08 | Texnomorusi MalMIMHOCTPOCHHS
2.15.03.01 | MammHocTpOeH#e
2.15.03.02 | TexHoMOrH4UeCKHe MAaIIUHEI ¥ 000pyIOBaHHE
2.15.03.05 | KoHCTPYKTOPCKO-TEXHOJNIOTHIECKOE 00eCIeIeHHE
MAIIMHOCTPOUTEIFHBIX IPOU3BOACTB

3.1.1. Tpyaosasi pynxkuus

HaunmenoBanue

AlanTanus npoCcTHIX onepanuii 06paboTKH
3aroToBOK K cTaHkam ¢ YITY

VYpoBeHb
(momypoBeHs) 5
KBaNnpuKauum

Koa | A/01.5




IpoucxoxaeHue TpyaoBoi
dyHKUUH
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3auMCTBOBAHO U3

Opurunan X
OpUTrMHasa
Kon PernctpaupOHHBIN
OpHTrHHaNAa HOMEp
nipo¢ecCHOHAITBHOTO
CTaHAapTa

TpynoBele neHcTBHSA

AHanM3 TEXHONOTHYHOCTH KOHCTPYKIMHA JeTaled C TOYKHM 3PECHMS
HM3roTOBJIEHUs HA cTankax ¢ UITY

Pa3pabotka c IIpUMEHEHUEM CHCTEM ABTOMAaTH3UPOBAHHOTO
npoextupoBanus (nagee — CAD-cHCTEMBI) NPEINIOKEHHH 10 MOBBIIICHUIO
TEXHOJOTHYHOCTH KOHCTPYKIIMH JIeTalei ¢ TOYKH 3pEHUs] M3rOTOBJICHHS HA
craHkax ¢ UITY

OmpeniesieHe BO3MOXKHOCTH ¥ 1LI€N€COOOPA3HOCTH INPHMEHEHMS IPOCTHIX
TEXHOJOIHYECKUX onepaiyii Ha ctaHkax ¢ UITY mpu U3roToBiieHMH JeTale

ITonroroska v [IPIMEHEHHEM CHCTEM ABTOMAaTU3UPOBaHHOMN
TEeXHOJOIMYecKOM MOAroToBKM mpou3BojacTBa (gaiee — CAPP-cucreMsr),
CHCTEM YIpapleHHs AaHHBIMH 06 wusgenuu (manee — PDM-cucremen)

pexkoMeHIalmi MmO BHIOOPY CXeM YCTAaHOBKM MJd IIPOCTHIX ONepanui
00paboTKH 3aroToBOK Ha cTaHKax ¢ YITY

IMogroroBka ¢ mnpumenennem CAPP-, PDM-cucteM pexoMeHZAIMid IIO
BHIOOPY ¥ TPUMEHEHHIO CPEJICTB TEXHOJOIMYECKOTO OCHAINCHHs IS
IPOCTEHIX Oepanuii 06paboTKH 3ar0TOBOK Ha cTaHKax ¢ YITY

[ToaroToBka ¥ BHECEHHE MPEAJIOXEHHUH IO M3MEHEHHIO IPOCTHIX OIEpalyii
006paboTKH 3aroTOBOK Ha cTaHKax ¢ YIIY

Heob6xoaumbie yMEHHUS

Ucnons3opats CAD-cucteMsl 115 BEISIBJICHHS HETEXHOJIOTHYHBIX DJIEMEHTOB
AeTanell ¢ TOYKH 3PESHHS H3TOTOBJIEHHS MPOCTBIMH TEXHOJIOTHYECKUMH
ornepanysMi Ha cTaHkax ¢ YITY

PaspabateiBate ¢ npumeHenmeM CAD-cucTeM  mpeuioxeHHMs 11O
MOBBIIIEHHIO TEXHOJOTMYHOCTH KOHCTPYKIMH JIETajIeH

OnpefiensaTh BO3MOXHOCTE H [e1eCO00Pa3HOCT H3TOTOBICHHS JeTAICH WA
OTAEIbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB IIPOCTBIMH TEXHOJIOTHYECKUMH
omeparusmMu Ha ctaHkax ¢ YIIY

Hcnoms3oBate CAPP-, PDM-cucTeMsl IS MOATOTOBKH PEKOMEHAALMHA IO
BEIOOPY CX€M YCTaHOBKH 3arOTOBOK UL IPOCTHIX OI€paIuii 06paboTKu Ha
craukax ¢ YIIy

HUcnons3oBate CAPP-, PDM-cuCTEMBI Uil MMOATOTOBKH PEKOMEHIAIMMA IO
BEIOOPY ¥ IPUMEHEHUIO CPEJCTB TEXHOIOTHYECKOTO OCHAIICHUS

HcnompzoBate CAPP-, PDM-cHcTeMBI U1 aHaW3a IPOCTHIX OIepanui
06paboTku 3arotToBoK Ha craHKax ¢ YITY u moAroToBKH IpeANOKeHUH 110 UX
H3MEHEHHUIO

HeobxoauMsie 3HaHUS

OcHosHble npuHIMNG! paboTel B CAD-cHcTeMax

CAD-cucTeMbl, X (YHKIMOHAJIbHBIE BO3MOXXHOCTH JUIS IPOEKTHPOBAHUSA
9JIEKTPOHHBIX MOJIeNeH aeTajieit

OCHOBHBIE KPUTCPHHU Ka4eCTBEHHOM OLICHKHA TCXHOJIOTHYHOCTHU
KOHCTPYKIIMH JeTageid ¢ TOYKHU 3pCHUsT HM3TOTOBJICHHA IIPOCTBIMH
TEXHOJOTHYCCKUMH OllCpalusiMH Ha CTaHKaXx C qIry

FOC}’IIapCTBeHHI)Ie CTaHAApTHl U JIOKAIBHBIE HOPMATUBHLIC aKThl B obnactn
TCXHOJIOTHYHOCTH

KoncTpykTHBHEIE OCOOEHHOCTH M TEXHOJIOTHYECKHE BO3MOXKHOCTH CTaHKOB
¢ UITY a7t BHLIOMHEHHMS IPOCTHIX TEXHOJIOTHYECKHUX ONepaIui

XapaxTepucTHKH cTaHKoB ¢ UIIY, uCrmob3yeMBIX B OpraHu3aluy
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[TpuHuMnE BEIGOpa TEXHOJIOrHYECKUX 0a3

TunoBele cXeMBI YCTAHOBKH 3arOTOBOK JUISL IPOCTHIX omepanuii o6paboTku
Ha cTaHkax ¢ UIIY

OCHOBHBIE CpEJICTBA TEXHOJIOTMYECKOTO OCHAIEHUsA, IPUMEHIEMEIE B
IPOCTHIX Omepanusx o0paboTKH 3aroToBoK Ha craHkax ¢ UIIY, mpHHIwMIE!
uX pabOTHI ¥ TEXHOJIOTHIECKHE BO3MOXKHOCTH

OcHoBHsle npuHIMNE padboTsl B CAPP-cuctemMax

CAPP-cucteMbl, UX (QyHKIIMOHAJIBHBIE BO3MOXHOCTH JUI IPOEKTHPOBAHUS
MPOCTHIX onepanuii 06paboTKM 3aroTOBOK Ha cTaHkax ¢ UITY

OcuoBHbIe MpuHIUNE paboThl B CAM-cucTeMax

I'ocynapcTBeHHBIE CTaHAApPTBl M JIOKAJIBHBIE HOPMATHBHEIE aKTHl IIO
oopMIIeHHIO KOHCTPYKTOPCKOM M TEXHOJIOTHIECKOH TOKYMEHTALHH
IIpoueaypsl corjgacoBaHUST W YTBEPKICHHS  TEXHOJIOTHYECKOH U
KOHCTPYKTOPCKOH JOKYMEHTALMH, IPHHATHIE B OpraHu3alun
DyHKIHOHATIFHEIE BO3MOXXHOCTH M 0coOeHHOCTH paboTel B PDM-cucTemax
H CHCTEMaXx IJIaHMPOBaHUS pecypcoB mpeanpustus (qanee — ERP-cuctemsr),
HCIIOJIE3YEMBIX B OpraHM3alui

TpeGoBaHus OXpaHBI TPYAd, MOXAPHOH, NPOMBIILICHHOH, 3KOJIOTHYECKOH
0€30MacHOCTH U 3JIEKTPOOe30NacHOCTH

Hpyrue XapakTepuCTHKH | -

3.1.2. TpynoBasi pynkuns

ABTOMaTH3HpOBaHHAas pa3paboTka v
pOBEHB
MPaBJIAIONIMX IPOrPaMM I IPOCTHIX
HaumenosaHue ymp N o porp JULE TP Kox | A/02.5 (nonypoBeHb) 5
omnepanuit 06paboTKH 3ar0TOBOK Ha CTAHKaX R -
c UI1y
OBOVA aUMCTBOBAHO U
IpoucxoxaeHue TpyaoBOi Opurmuan X 3 3
¢$yHKUUKN opHriHana
Kon PernctpaunoHHEIH HOMED
OpUTHHANA npodecCHOHAIBHOTO
cTaHjapTa
TpynoBsle AeHCTBH PaspaboTka u penaktupoBanue ¢ npumeneHneM CAD-cucTeM 371€KTPOHHBIX

Mojleliell 3JIEMEHTOB TEXHOJIOMMYECKOH CHCTEMBl, HEOOXOMUMEIX JIJIs
pa3paGOTKH YIPABJIAIOWKX MPOTPaMM i1 MPOCTHIX omepanuid 06paboTku
3arOTOBOK Ha cTaHkax ¢ UIIY

®opmupoanne u BHeceHue B CAM-cucTeMy HCXOAHOM HHQOpManuu
(cucTeMBl KOOpIUHAT, HYJEBBIC TOUKH AETATH H PEXYIIEro HHCTPYMEHTa,
paboume IUIOCKOCTH, IUIOCKOCTH HHTEPHOJIANMH, TabIMubl KOPPECKIHH
HHCTPYMEHTOB, 3aIMIIEHHBIC 30HBI CTAHKA)

Bui6op ¢ mpumeHenneM CAM-, CAPP-cucreM HOMEHKJIATYPHl PEXYINETO
HHCTPYMEHTA M TEXHOJOTHMYECKHX PEXHMOB A MPOCTHIX Omepauui
06pabOoTKH 3ar0TOBOK Ha cTaHkax ¢ UITY

Paspa6orka ¢ mnpuMeHenHeM CAM-cucTeM IUIaHa MPOCTOH ONEpanuy
00pabOoTKH 3aroTOBOK Ha cTaHkax ¢ UITY

ITporpammuposanue ¢ mpuMmeHeHneM CAM-cuCTeM TEXHOJIOTHYECKHX H
BCIIOMOTATENBHBIX EPEXOIOB MPOCTHIX ollepanuii 06pabOTKH 3arOTOBOK Ha
crankax ¢ UITY

AnanTanmus ¢ HOMONIBIO IOCTIPOLECCOPHOM 00paGoTKH  yIIpaBIIOLIEH
HpOrpaMMEI K KOHKpeTHOMY cTanKy ¢ UITY
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Odopmnenne ¢  mpumeHenuem CAD-, CAPP-, PDM-cucrem
TEXHOJIOTMYECKOH JIOKYMEHTAI[MH Ha MPOCThle ollepanuu oOpaboTku
3aroTOBOK Ha cTaHKax ¢ UIIY

HeobxoauMele yMeHUS

UcnonszoBate CAD-cuctemMsr i pa3paboTKM H  peIaKTUPOBaHUS
SIIEKTPOHHBIX MOZENIEH 3IEMEHTOB TEXHOJIOTMIECKON CUCTEMEI

Hcnonp3oBate OMONHOTEKH DISKTPOHHBIX MOJENEH CTaHIApTHBEIX H
yHAGHUIUPOBAHHEIX CPEICTB TEXHONIOTHYECKOrO OCHAIIECHUS, IIOCTaBIAEMBIX
UX TMPOU3BOIUTEILIMA

Ucnonp3osate CAM-cucTeMsl 11 GOpMHPOBAHUS HCXOQHOM HH(popMaImu
JJIS IPOCTBIX oNepanuit 06paboTKu 3aroToBoK Ha craHkax ¢ UITY

Hcnons3zoBate CAPP-cucTeMbl U 6a3bl TaHHBIX NPOU3BOIUTENECH PEXYIIETO
HHCTPYMEHTA JUIs BHIOOpa TEXHONOTHYECKHX PEXHMMOB IPOCTBIX OIEPAIHid
00paboTKM 3aroTOBOK Ha cTaHKax ¢ UIIY

HUcnonr3oBath CAPP- H CAM-cucteMBl I OIpeieTICHUs
HOCIIEAOBATENLHOCTH OOpabOTKH IOBEPXHOCTEH 3aroTOBOK IPOCTHIMH
onepanysMu Ha cTaHkax ¢ YITY

Hcnons3oBate CAM-cucTeMBI 111 ONpEAENCHUS THNA TPaeKTOPHH
00paboTKH MOBEPXHOCTEH 3arOTOBOK NPOCTHIMM OIIEPALIMsIMH Ha CTaHKaX C
qIly

Hcnonb3zoBate CAM-CHCTEMEI I CO3AaHUs HHCTPYMEHTAJIGHBIX IIEPEXOJOB

Hcnone3opate CAM-cHCTEMBI A1 CO3AaHMs] HHPOPMAIMOHHBIX COOOIEeH I

UcnoapzoBate CAM-cUCTEMBI 4TIl CO30aHUs CTAHOIHEIX IUKIIOB

UcnonezoBath CAM-CHCTEMBI  JUIi  MOCTIPOLIECCOPHOM — 00paboTkn
YIOPaBISIOMAX IPOTPaMM C LETBIO MX aJaNnTalMy K KOHKPETHOMY CTaHKY C
qIry

Hcnons3osate CAD- u CAPP-cucteMEl A7 0hOopMIIEHHS TEXHOJIOTHYCCKOM
JIOKyMEHTAIlHX Ha MPOCTHIE ONepanud oOpabOTKHM 3aroTOBOK Ha CTaHKaX €

ql1y

Heo0xonuMelie 3HAHUS

OcHopHble npuHIKNE paboTel B CAD-cHcTEMax

CAD-cucremsl, uX (YHKIMOHAJIbHBIE BO3MOXHOCTH JUid IPOCKTHPOBAHUS
AJIEKTPOHHBIX MOJENIEH

[punuwumer  BEIGOpa CHCTEM KOOPAMHAT M HYJEBBIX TOYEK IIpH
IPOrpaMMUPOBAHKUH MIPOCTHIX OIepanuid 00pabOTKM 3arOTOBOK Ha CTaHKax €
ylTy

HpI/IHI.lPIHH, METOMBL U CPpEeACTRA MPUBAZKU «HYJLI» ACTAIH K «HYIIIO» CTaHKa

Tunel cucteM UITY TexHOnormdeckoro o6opyAoBaHMs It BBIIOTHEHHA
MPOCTHIX TEXHOJIOTMYECKHX ONepalhi

OCHOBHBIE ¥ BCIIOMOTaTeJbHBEIE KOMAaHIBl S3BIKOB IIPOrPaMMHPOBAHUS
cucteM YIIY, cenmanbHble GYHKINN, HX CBOHCTBA M IIPaBIJIA TPUMEHCHUS

Ocuopusle npuHIAIE paboTel B CAM-cucTeMax

CAM-cucTeMEl, HMX (PYyHKIHOHAILHEIE BO3MOXXHOCTH IO pa3paboTKe
YIPaBJIAIOMHEX [POrpaMM s MPOCTHIX Onepanuii 06paboOTKU 3aroToBOK Ha
crankax ¢ UI1Y

[IpaBuna ompeneneHUs IOCIEI0BATEIbHOCTH 00paboTKH TIOBEPXHOCTEH
3arOTOBOK B MPOCTHIX TEXHONOTMYECKHX OMNEpalHsiX, BBIIONHAEMBIX HA
crankax ¢ UITY

Mertomuka BHIOOpa TEXHOJOTHYECKHX PEXHMMOB HPOCTHIX —ONEpauui
06paboTku 3arotoBok Ha ctaHkax ¢ UIIY ¢ mpumenenuem CAPP-cucteM

MeTtomuka BbIOOpa TEXHOJOTHYECKMX PEXHMOB NPOCTHIX —ONEpanuyi
06paboTku 3aroToBOK Ha craHkax ¢ UITY c mpumenenueM 0a3 HaHHBIX
IPOU3BOAMTEIICH PEXYIIEro HHCTPYMEHTA
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Meroasl M CpelCTBa HOCTIPOLECCOPHOH 0OpabOTKH  YIpPaBISIONIMX
nporpamMmm B CAM-cuctemMax

JIoxanpHBIC HOPMATHBHBIE aKTHI, PErJIAMEHTHPYIOIIHE IIPOrpaMMHPOBaHHE
ctankoB ¢ UITY, ncnonp3yeMsIX B OpraHU3alMu

Tl'ocyJapcTBEeHHBIE CTaHAApTHl M JIOKAJIbHBIE HOPMAaTHBHBIE aKTHl IO
0(hOpPMIIEHAIO KOHCTPYKTOPCKOH H TEXHOJIOTHYECKOM JIOKYMEHTAIlMH

Cospemennsie CAPP-cucteMbl, HX (QYHKIMOHAIBHBIE BO3MOXHOCTH JUIS
0hOpPMIICHHST TEXHOJIOTMYECKOH MOKYMEHTallMM Ha IIPOCTHIE OIlepanuu
00paboTKH 3aroToBOK Ha cTaHKax ¢ UITY

Ocobennoctu pabotel B PDM-cucTeMax, HCIONIB3yEMBIX B OpraHH3alliu, UX
(YHKIIHOHAIBHBIE BO3SMOXKHOCTH

Jlpyrue XxapakTepUCTUKH | -

3.1.3. TpynoBas pyHKIHH

OTnaaka ynpapJIOMUX MPOorpaMM It VposeHb
HaumeHoBaHue IPOCTHIX ONepanuii 00paboTKH 3aroToBok Ha | Kox | A/03.5 (noxypoBeHs) 5
crankax ¢ UITY KBaIH(HKaLiy
IIpoucxoxaenue oBOH 3avMCTBOBAHO U3
P A PYA Opurunan X
¢byHKuUH OpUruHaia
Kon PeructpaunoHHEI HOMED
OpurvHana npo¢ecCHOHAIBHOTO
cTaHJapTa
TpynoBeie nedcTBUA IlpoBepka u KoppektupoBka ¢ mnpuMeHeHHeM CAM-cucteM H CHCTEM

BHPTYQIbHOM BepHUKAMH YNPABLIOIMX NPOrpaMM UL IIPOCTBIX
onepanuii 06pabOTKH 3aroTOBOK Ha cTaHKax ¢ YIIY

Omnpenenenue ¢ upumeneHneM CAM-cHCTEM H CHCTEM BHPTYaJIbHOH
pepH(UKAIMH YIPABIMIONMX [pPOrpaMM HOPM BpeMEHH MU IPOCTBIX
onepanuii o6paGOTKH 3aroTOBOK Ha cTaHKax ¢ YIIY

Otnagka ¢ npumeneHneM CAM-cHcTeM YNPaBIIOMMX MPOrpaMMm A
IIPOCTHIX Ofepaluii 00paboTKH 3aroTOBOK Ha cTaHKax ¢ YITY

AHanu3 pe3ylabTaToB OTPabOTKH Ha pabodeM MeCTe YIpaBISIOIIMX
TIPOrPaMM Uil IPOCTHIX onepanuii o6paboTKH 3aroToBOK Ha cTaHkax ¢ YI1Y

[MoarotoBka c¢ mnpuMeHenueM CAPP-, PDM-cucTeM peKOMEHITaumi Mo
M3MEHEHHIO TIPOCTHIX Onepanuii 00paboTKH 3aroToBOK Ha cTaHKax ¢ YITY

HeobxoiuMbic yMEHHS UcnonbzoBate CAM-CHCTEMBI M CHCTEMBI BHPTYaJIbHOH BepHOHKaLUM
YIIPaBISIOMMX OPOrPaMM JUIS BBIABIEHHS OMUOOK B MPOCTHIX ONEPalHAX
06paboTKH 3aroTOBOK Ha cTaHkax ¢ UITY

BHISBIIATS TeOMETPHUUECKHE, CHHTAKCUIECKHEe M CEMAHTHYECKHE ONIMOKU B
YIIPaBISIIOIIAX IpOrpaMMax

KoppekTHpOoBaTh BPYYHYIO TEKCT YIPaBJISIOIIEH IPOrpaMMEI  IIOCTIE
xoMmusinyu CAM-cucteMoid

AHaIM3HPOBATh MPOM3BOJCTBEHHYIO CHTYAIIHIO M BBIABIATH NPUYHHEI Opaka
B IIPOCTHIX OHepalusx 06paboTKH 3aroToBok Ha crankax ¢ YITY

Ucnons3zosats CAPP-, PDM-cucTeMBl JJIs MOATOTOBKHM MPEIUIOKEHHHA IO
M3MEHEHMIO ITPOCTHIX onepanyii 06pabOTKH 3aroTOBOK Ha CTaHKaX C qIry

Heo6xoaumMele 3HaHUSA OcuopHsle npuHImIb padboTel B CAD-cucTemax

CAD-cucteMBl, UX (bYHKI.II/IOHaJ'IBHBIC BO3MOXHOCTH HJI1 IIPOEKTUPOBaHHA
3JICKTPOHHBIX MO,Z[CJ'IefI

OcHoBusle npuHIUNE padotel B CAM-cucteMax




9

CAM-cucTeMbl, X (YHKIMOHAJIBHBIE BO3MOXHOCTH IS BepUPUKAINN
YIPaBJIOMAX MPOrpaMM JUisi MMPOCTEIX OTlepaIui 06paboTKH 3ar0TOBOK Ha
crankax ¢ UITY

OCHOBHBIE TPHHIMIB pabOTHl B CHCTEMAaX BHPTYalbHOH BepuUbuKauuu
yIPaBJIONIUX IPOrpaMm

CucTeMbl BHpPTYalIbHOM BepUGUKAlUH YNPAaBIAIOUIAX MPOrpamMM, HX
(YHKIHOHAJIBHBIE BO3MOXKHOCTH

SI3piku nmporpamMupoBanud cucteM YITY

MeTtonasl OKCKa U BEIIBIIEHUS omuOOoK B YHOpaBJIAOIOUX IIporpaMMax

Buzpl, IpMYHMHEL U CIOCOOB! ycTpaHeHHs Opaka mpu 00paboTKe 3aroTOBOK
IPOCTHIMH OepallsIMy Ha cTankax ¢ YITY

Texuonorudeckne (akToOpbl, BHI3BIBAIOMIKE IOrPEMHOCTH 06paboTKH
3arOTOBOK B HPOCTHIX TEXHOJOTHYSCKUX Olepanusx Ha cTankax ¢ YITY

MeTo/bl yMEHBUICHHS BIMSHUS TEXHOIOIHYECKHX (PaKTOPOB, BBI3BIBAIOIINX
morpemHoctH  0O6pabOTKH  3arOTOBOK B HPOCTBIX  TEXHOJIOTHYECKHX
omepanusx Ha ctakax ¢ YITY

[Ipomueaypsl COrNTacOBaHUS U YTBEPXKIACHHSA H3MEHEHUA B TEXHOIOTHIECKOH
M KOHCTPYKTOPCKO# JOKYMEHTAaLlMH, IPHHATELIE B OpraHH3alyu

OyHKIHOHATBHbIE BO3MOXXHOCTH H ocobennocTd pabotsl B PDM- u ERP-
CHCTEMaX, UCIIOJIE3YEMBIX B OpTaHM3allHH

Jlpyrue xapakTepUCTHKH

3.2. O60o6mennasi TpyaoBasi QyHKIHSA

Ipoucxoxnenne 0606MEHHOM
TpyaoBoi GyHKIHH

ABTOMaTH3HpOBaHHas pa3paboTKa
TEXHOJIOTH#T ¥ IPOrpaMM JJIs TpeX- U
. VpoBeHn
HanMeHoBaH#e IATHKOOPAMHATHOH 00paboTku (nanee — Kon | B 6
. KBaTupuKanuu
CJIOJKHBIX onepamm) 3aroTOBOK Ha
crankax ¢ UI1Y
3auMCTBOBAHO M3
Opurunan X
OpUruHana
Kon PeructpaunoHHbiit
OpUrMHana HOMep
podeccHOHATEHOTO
CTaHIapTa

Bo3MoxHBIC HAUMEHOBAHHUS I/IH)KCHCp-TeXHOJ'IOI‘ — [NpOorpaMMHUCT II KaTeropnu

JIOJDKHOCTEH, TpodecCHi

Hmxenep-rexnonor I kateropuu

Tpe6oanus k 06pasoBanuio | Bricmee o6pasoBanue — Oaxanappuar

¥ 00y4ECHHIO

HIH
Bricmiee 06pa3013aH1/1e - MarucrTparypa Wi CuecuAJINTCT

TpeboBanus K OIBITY
IPaKTHIECKOH paboTh

He MeHee TpeX JIeT HEDKeHEpOM-TexHoorom III xkateropuy npH HaTHIHH
BBICIIErO 00pa3oBaHuUs — OaKanaBpHar

Bes Tpe6oBanuii K ONBITY IPAaKTHIECKOH paGOTHI IPU HAIHIHH BEICIIETO
00pa3oBaHys — MaTUCTPATypa WK CIEHAATATET

Oco0pIe YCIIOBHUS IOMyCKa K | -

pabote

Jlpyrue XxapakTepUCTHKH

PCKOMCHI[yeTCSI JOIIOJTHUTCJIEHOC HpO(bCCCI/IOHaJ'IBHOG o6pa30BaHHe -
MpOrpaMMBl NOBBILICHHA KBaJ'II/I(bI/IKaI_lI/II/I HEC pEXXe OJHOTO pa3a B ILTh
JCT
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ﬂOHOJIHI/ITeJ'IBHBIC XapaKTCPUCTUKH

HaumeHnoBanue 6a30B0# rpymiisl, JODKHOCTH

HauMeHOBaHHE TOKyMEHTA Kon
(mpodeccun) win cenUAILHOCTH
OK3 2141 WmxeHephl B IPOMBIIUIEHHOCTH U Ha MMPOM3BOJICTBE
EKC - WmkeHep-TeXHOJI0T (TEXHOJIOT)
OKIIATP 22854 NmxeHep-Texnonor
OKCO 2.15.03.01 | MammHOCTpOEHHE

2.15.03.02 | TexHoJoruueckuie MaluHbEI ¥ 000py10BaHHE

2.15.03.05 | KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE O0ECTIEICHHE
MAITMHOCTPOUTENBHEIX IPOM3BOACTB

2.15.04.01 | MamuHOCTpOEHHE

2.15.04.02 | TexHosjOrHYeCKHe MaIIUHBI 1 00OPYIOBaHHE

2.15.04.05 | KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE 0becIeueHHe
MAaIIMHOCTPOUTENBHBIX IPOU3BOACTB

2.15.05.01 | IlpoexTupoBaHKEe TEXHONOTHYECKHX MAIIHH H

KOMIIJICKCOB
3.2.1. Tpyaosas pyHKuus
AnanTanus cI0XKHEBIX onepanuii 06paboTku YpoBeHs
HaumenoBanue 3aroToBOK K crankam ¢ UITY Koz | B/01.6 | (momyposens) | 6
KBanupUKALAA
I1 XOKIAECHUE BOH aUMCTBOBAHO U
POMCXOHI TPYyJOBO Opurmaan X 3auMCTBOBAHO U3
hyHKLIMH OpHUTMHAaNa
Kon opurunana PerncTpalliOHHBIH
HOMED
npo¢ecCHOHANBHOrO
cTaHzaprTa
TpynoBsie AeHCTBHS AHanyM3 TEXHOJOTMYHOCTH KOHCTPYKIMH JeTajliel ¢ TOYKH 3pCHHS

H3roTOBJIEHUS Ha cTagkax ¢ UITY

Paspaborka ¢ mpuMeHeHHeM CAD-cHCTEM NpPEUIOKEHHH N0 NOBBINICHHUIO
TEXHOJIOTHYHOCTH KOHCTPYKLUHH AeTaned ¢ TOYKH 3pEHHs H3rOTOBJICHUS HA
crankax ¢ UIIY

AHaMH3 TEXHOJIOTMYECKHX HPOLECCOB M3TOTOBJICHHS IETAlICH M BHECEHHE
IPEUIOKeHUH IO IPUMEHEHHIO CTaHKOB ¢ YIIY

Pa3paboTka TEXHHKO-3KOHOMHYECKOro OOOCHOBAaHHsA IENeCOO0PasHOCTH
HpHMeHeHus cTaHKoB ¢ YIIY

OmnpeziesieHde BO3MOXKHOCTH H II€JIECOOOPa3sHOCTH HPUMCHEHMS CIIOXKHBIX
TEeXHOJOTHYECKHX onepanuii Ha craHkax ¢ UITY npu H3roToB/IEHHH AeTasei

[Monrotopka c¢ mnpumeHenueM CAPP-, PDM-cuctem pexoMeHIaumui IO
BHIOOPY CXEM YCTaHOBKH 3arOTOBOK JUIS CIOXHBIX onepamuii o0paboTku Ha
cragkax ¢ UITY

IMoxrotoBka ¢ mnpumenenneM CAPP-, PDM-cuctem pEKOMEHJalui 110
BHIOOPY M TPHMCHEHHIO CPEJACTB TEXHOJIOTHYECKOro OCHAIICHHS I
CJIOKHBIX OMeparmii 06paboTKH 3aroTOBOK Ha cTaHKax ¢ YITY

[MoArOTOBKA W BHECEHHE IIPEUIOKEHHUI M0 H3MEHEHHUIO CIOKHBIX ONepanuii
06paboTKH 3aroToBOK Ha cTaHKax ¢ UITY

KOHTpOJIF NPEANONKEHHH IO IOBBIIEHHIO TEXHOJIOTMYHOCTH, BHCCCHHBIX
crieranucTamMu 6oJiee HU3KOM KBalTH(pUKaIuu

Heo6xomumeie YMCHUA BriaBisats onepanyyd TCXHOJIOTHICCKHUX TIPOICCCOB H3TOTOBJICHHUA Z[CTaJIefI,
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KOTOpHIE IIeNIecO00pa3HO BHIIOIHATE Ha cTaHKax ¢ YIIY

PaspaGareiBars ¢ mpuMmeHeHueM CAD-cucTeM — Ope{ioXeHHS 1O
HOBBIIIEHHIO TEXHOJIOTHYHOCTH KOHCTPYKIUH JA€TaJICH

Bri6upaTh MOZENH TEXHONOTHYECKOTO O0OOpYNOBaHMS M  CTaHOYHON
OCHACTKH, [TO3BOJIIONIME BEITONHUTH 3aJaHHBIE TEXHOJIOTHIECKHE 3a1a9i

OG60CHOBBIBATE LIEJIECOOOPA3HOCTH NPUMEHEHN CTaHKOB ¢ YIIY

Ucnonszoats CAD-cucTeMEI 15 BEISIBJICHUS HETEXHOJOTHYHBIX 3JIEMEHTOB
JeTalneil ¢ TOYKH 3PEHHS H3TOTOBIECHMS CIOXHBIMH TEXHOJIOTHYCCKHUMHU
omepanusMy Ha ctaikax ¢ YIIY

OnpefensTh BO3MOXHOCTD H I[E€CO00Pa3HOCTh U3TOTOBIEHHS JEeTANeH W
OTAEIBHEIX KOHCTPYKTHBHBIX 3JIEMEHTOB CIIOKHBIMM TEXHOJIOTHYCCKUMU
ornepanysiMu Ha cradkax ¢ YITY

Ucnons3oBate CAPP-, PDM-cucTeMsl Ui TOATOTOBKH PEKOMEHAALMM 110
BBEIOOPY CXEM YCTaHOBKH UL CIOXHBIX Onepanuii 06paGoTKH 3aroTOBOK Ha
crankax ¢ UI1Y

Ucnons3zoBate CAPP-, PDM-cucTeMBl IS MIOATOTOBKH PEKOMEHIAIMIA IO
BBIOOPY ¥ IPUMEHEHUIO CPEICTB TEXHOJOIMYECKOTO OCHAIICHHUS

UcnonpzoBate CAPP-, PDM-cucTeMbl A aHANM3a CIOXKHBIX OICparui
06paboTku 3aroToBoK Ha craHKax ¢ UITY ¥ MOAroTOBKM MPEIOKEHHHA 10 HX
H3MEHEHHIO

OneHuBaTh NPEeJIOXKCHUA 10 MOBBIMEHHUIO TCXHOJOIHTHOCTH KOHCTPYKIIMH
I[CTaJIefI, BHECCHHEIC CIICHNATUCTAMHA 6oJiee HU3KOM KBaHI/I(bI/IKaI.II/II/I

Heob6xoaumele 3HaHAS

O6nacte 5p(EeKTHBHOTO HCIOIB30BaHMs cTaHKOB ¢ YITY

IIpaBuiaa BHIGOpa TEXHONOTHMYECKHX OINEpaluii, KOTOpHIC 1enecoobpa3Ho
BBIITOJHATE Ha craHkax ¢ UITY

MeTOIUKH BBHIIIOIHCHUSA TEXHUKO-OKOHOMHYCCKUX pacue€TOB

OcHosuble puHIAIE padoTel B CAD-cucTeMax

CAD-cucreMBl, X (GYHKIIMOHAJIBHBIE BO3MOXHOCTH JUIS IIPOCKTHPOBAHUSA
JIIEKTPOHHBIX MOJEIIeH AeTalleh

OcHoBHEBIE KpUTCpUHn KadeCTBCHHOHU OLICHKH TCXHOJIOTHYHOCTH
KOHCTPYKIIUH JeTaleii ¢ TOYKHU 3pCHUS H3rOTOBJICHHS  CIOXHBIMH
TEXHOJIOTHYCCKHUMHU OIICpallusAMN Ha CTaHKaX € qIry

FOCYIIapCTBeHHLI€ CTaHJApThl H JIOKAJIbHBIE HOPMATUBHLIC AKTHI B obnactu
TEXHOJOTHYHOCTH

KOHCTPYKTI/IBHBIG 0COOEHHOCTH U TEXHOJOTHYECKHAE BO3MOXKHOCTH CTaHKOB
¢ UIIY nans BEIMOJHEHUS CIOKHBIX TEXHOTOTHICCKHMX onepaum‘/'l

Xapaktepuctuku ctankoB ¢ UITV, ucmosp3yemMbIxX B OpraHu3alyu

ITpuHIMIE BEIOOpA TEXHONIOTHYECKHX 6a3

THIOBBIE CXEMBI YCTAHOBKH 3arOTOBOK JUIS CIIOXKHEBIX OINEpaIiuit 0bpaboTku
Ha cTaHkax ¢ UIIY

OCHOBHBIE CPEICTBA TEXHOJIOTUYECKOrO OCHANICHHSA, IPUMEHAEMEIE B
CIIOXKHBIX omepanusx oGpaGOTKH 3aroToBOK Ha craHkax ¢ UIIY, npHHIMIIBEL
UX pabOoTHI H TEXHOJIOTHIECKHE BO3MOKHOCTH

OcHosuele npuHIUnsl pabotel B CAPP-cuctemMax

CAPP-cucteMsl, UX (YHKIHOHAINBHEIE BO3MOXXHOCTH U1 IIPOCKTHPOBAHHUA
CTIOXHBIX Onepanyii 06pabOTKH 3aroTOBOK Ha cTaHKax ¢ YITY

OcnosHsle npuHIuns pabotel B CAM-cucreMax

TocymapcTBeHHbIE CTaHAAPTHl M JIOKAIbHBIE HOPMATHBHBIE AaKTBI 10
o(OPMIIEHHIO KOHCTPYKTOPCKOH H TEXHOJOTHYECKOH JOKYMEHTAMK

HpOI.ICI[ypBI corjiiaCoBaHus n YTBCPXKACHUA TEXHOJOTHYECKOH n
KOHCprKTOpCKOﬁ JOKYMEHTAllMH, MPUHATEIC B OpraHr3alui
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®DyHKIHOHATBLHEIE BO3MOXHOCTH U ocobeHHOCTH pabotel B PDM- u ERP-
CHCTEMAaX, UCTOJIb3yEMBIX B OpraHu3alui

TpeGoBanus oxpaHbl TPyAa, MOKAapHOW, IPOMBIIUIEHHOMH, JKOJOTHIECKOH
0€30MaCHOCTH M DJIEKTPOOE30MacHOCTH

IlepeoBOil OTEYECTBEHHBII M 3apyO€XHBIH ONBIT B  TEXHOJIOIHAX
HM3rOTOBJIEHUS AeTaleil Ha cTaHKax ¢ UITY

Jpyrue XxapakTepUCTHKH

3.2.2. Tpyaosas pyHKnus

HaumeHoBaHHE

TpoucxoxaeHue TpyaoBoi
dbyHKIIH

ABTOMAaTH3HpOBaHHAs pa3paboTkKa v
poBeHb
YNPaBJLIONMX HPOTPaMM JUTS CIIOXKHBIX Koz | B/02.6 | (noayposens) | 6
onepanuu o6pa6on<n 3aroToBOK Ha CTaHKax € KB HKALHH
qIry
Oparmian X 3aMMCTBOBAHO U3
OpUTHHaJa
Kon opurunana PeructpalvoHHBIi
HOMep
npodeccHoHaTLHOTO
cTaHjgapTa

Tpynosele nefcTBHA

PaspaboTka U pegakTupoBaHue ¢ npuMeHeHHEM CAD-cucTeM 3JICKTPOHHBIX
MoJeNel 9JeMEHTOB TEXHOJIOTHYECKOH CHCTEMBI, HEOOXOAUMBIX Ui
pa3paGOTKH YIPaBISIOMMX IPOrpaMM I CIOXKHBIX Omepamuii 00paboTKu
3aroTOBOK Ha cTaukax ¢ UITY

®opmuposanne u BHecenue B CAM-cHcTeMy MCXOQHOH HH(OpMaLuu
(cucTeMbl KOOpAMHAT, HYJEBBIE TOYKH JETalM U PEXYINEro MHCTPYMEHTA,
paboure IUIOCKOCTH, IUIOCKOCTH HHTEPHOJANMM, TaONHUIBl KOPPEKIHH
MHCTPYMEHTOB, 3aIIAIICHHBIE 30HbI CTAHKA)

BeiGop ¢ mpumenenneM CAM-, CAPP-cucteM HOMEHKJIATYpBl PEXYINETO
HHCTPYMEHT2 M TEXHOJOTHYECKHX DEeXHMOB U CIIOXKHBIX Omepanui
00pabOoTKH 3aroTOBOK Ha cTankax ¢ UITY

Paspa6orka ¢ npuMeHeHHeM CAM-cucTeM IUIaHa CIIOXKHOM oOIlepanuy
00paboTKH 3ar0TOBOK Ha cTaHKax ¢ YITY

IIporpammupoBanue ¢ npuMeHeHneM CAM-cHCTeM TEXHOJIOTHYECKHX H
BCIIOMOTAaTENbHEIX MEPEXOAOB Ul CIOXHBIX omepamuil  o6paGoTKH
3aroToBOK Ha craHkax ¢ UITY

[Toctnponeccopras o6paboTka YNpaB/SIOMEH [POrpaMMbl € IIENBIO
aflaNTalyy K KOHKpPeTHOMY cTaHky ¢ UITY

KOHTpOJIb YIpaBIAIOMuX POrpaMM, pa3paboTaHHBIX CIELUanHcTaMy Golee
HU3KOH KBaH(UKaLUN

Odopmnenne ¢  npumenesmeM CAD-, CAPP-,  PDM-cucrem
TEXHOJIOTMYECKOH JOKYMEHTAIMM Ha CIOXKHBIe omepamuu o0paboTku
3arOTOBOK Ha ctaHKkax ¢ UIIY

Heobxonumble ymeHus

HcnonpzoBate CAD-cHcTeMHI 1 pa3paboTKM M PEJAKTHPOBAHUS
5€KTPOHHBIX MOJENeH HJIEMEHTOB TEXHOJIOTMYECKOH CHCTEMBI

Vcnonp3oBaTh OHONMOTEKH DIIEKTPOHHBIX MOJENEd CTaHAAapTHBIX H
YHU(HUIMPOBAHHEIX CPEICTB TEXHOJOTHIECKOTO OCHAICHHS, OCTABJIAEMbIX
HX MPOU3BOJUTEILIMU

Hcnonszosate CAM-cucTeMsl 1y GOpMHUpPOBaHHS MCXOAHOH mMHpOpManuu
JUTSL CIIOXKHBIX omeparuii 06paboTKy 3ar0TOBOK Ha cTaHkax ¢ YITY
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Ucnons3oBars CAPP-cucTeMsl M 6a3bl JaHHBIX IPOU3BOAMTENCH PEXYINETO
MHCTPYMEHTA Il BEIOOpa TEXHOJIOTHUYECKHX PEXHMOB CIOKHBIX ONMEpalui
00paboTKH 3aroTOBOK Ha cTaHkax ¢ UITY

Hcnone3oBarh CAPP- 5 CAM-cucremsl U onpeaesIeHus
HOCTIEROBATENBHOCTH OOpa0OTKH IOBEPXHOCTEH 3arOTOBOK — CJIOXHBIMH
oriepaiMsMu Ha cTaHkax ¢ UIIY

Ucnone3oBate CAM-cHCTEMBl [ ONpPEACNICHHS THIIA TPaeKTOPHH
06paBoTKH MOBepXHOCTEH 3ar0TOBOK CIOXKHBIMHM ONEPAIMsMU HA CTaHKaX C
qIry

Ucnonp3zoBate CAM-cHCTEMEI U CO3AaHUA HHCTPYMCHTAJIBHBIX IIEPEXOJI0B

HWcnonb3oBate CAM-cHCTEME] IS CO3aHus HHGOPMAIMOHHBIX COOOIEHHUMH

UcnoonpzoBath CAM-cHCTEMBEI IS CO3IaHHs CTAHOYHBIX IIUKIIOB

Hcmone3oBate CAM-cucTeMbl AJi1 CO3[aHHs NPOrpaMM M IOANPOrpaMM
BBICOKOIIPOM3BOAUTENBHOI 00pabOTKHU 3ar0TOBOK

HUcnone3zoBate CAM-CHCTEMEI I CO3TaHUI H3MEPUTECIIBHBIX TUKJIOB

Ucnoons3zoBate CAM-CHCTEMBI IS CO3JaHUsA IIPOrpaMM H HOAIPOTrpaMm
00pabOTKH CJIOXKHBIX KOHTYPOB

HUcnonszoBath CAM-cHCTEMBI A7 CO3JaHUs NPOrpaMM H IOAIpOrpamm
MHOT00CeBO#1 00paboTKH

UcnonszoBate CAM-cHCTEMBI U [OCTIIPOLECCOPHOM  06paboTKH
YIPaBJIIOMKX IPOrpaMM € HENbIO UX aJanTalidy K KOHKPETHOMY CTaHKY €
qlry

OLIeHNBaTE YIIPABISIONIME TPOTPaMMEL, pa3pabOTaHHBIE CICHATNCTAMH
Ooinee HU3KOM KBATHPUKALNA

Ucnone3zoBate CAD- m CAPP-cucteMst 11 0OpMIICHHS TEXHOIOTHYECKON
JAOKyMEHTAIMH Ha CIOXKHBIE Omepaiyy o6paboTKM 3aroTOBOK Ha CTaHKaxX C
YIry

HeobxonuMele 3HaHusA

OcHoBHbIe nprHIHIEL paboTel B CAD-cucteMax

CAD-cucteMsl, uX (1)YHKI.II/IOHaJIBHI>IC BO3MOXHOCTH JJIA IIPOCKTHPOBAHHA
SJICKTPOHHBIX MO}ICJ’ICfI

[IpuHimnel  BHIOOpa CHCTEM KOOpDAMHAT M HYNEBBIX TO4YEK TIpH
NpOrpaMMHpPOBAHUH CJIOXKHBIX onepanuii 06paGOTKH 3ar0TOBOK Ha CTaHKaX C
4qIry

HpI/IHIII/IHBI, METOABI H CPEICTBA MPUBASKH «HYJID» JETAIH K «HYJIIO» CTaHKa

Tunet cuctem UYIIY TexHomormueckoro o0OpYAOBaHMS UL BBITIOJHEHUS
CJIOKHBIX TEXHOJIOTHYECKHUX Oepanui '

OCHOBHBIE ¥ BCIIOMOTaTeJIbHbIC KOMAHJBl S3BIKOB = IIPOrpaMMHPOBaHUsA
cuctem UITY, cienuanbHblie GYHKINH, MX CBOMCTBA M IPaBHJIa IPUMEHEHHUS

Ocnosusie npuHIUNEl pabotsl B CAM-crucTeMax

CAM-cucTeMBI, HX (PYHKIIMOHAIbHBIE BO3MOXXHOCTH JUIL pa3paboTku
YIPABJISIOMIUX MIPOrPaMM JUIS CIIOKHBIX omeparuii 06paboTKH 3aroTOBOK Ha
craukax ¢ 4ITy

Meroauka BHIGOpa TEXHOJOTHYECKHX PEKHMOB CIOKHBEIX —OIepanui
06paboTky 3aroToBoK Ha crankax ¢ YITY ¢ npumenenuem CAPP-cucTeM

MeTomuKa BHIOOpAa TEXHOJOTMYECKHX PEXKMMOB CJIOXHBIX —ONepanui
0GpaGoTKH 3aroToBOK Ha craukax ¢ UIIY c mpumeHeHueM 0a3 JaHHBIX
IPOHM3BOANTEIIEH PEXYIIETO HHCTPYMEHTa

MeTozbl, CTPaTerHH H PEXHMBI BBHICOKONPOU3BOJAUTENBHOR 06pabOTKH
MaTepHaJIoB

Mertopl B cTpaTerHm oOpaGOTKH JeTaneil CIOXHOH NPOCTPAHCTBEHHOH
KOH(pHUTypaLHH
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MeToasl H CpeJACTBAa IPOBEACHHS aABTOMaTHYECKHUX HM3MEPHTEIBHBIX
omepanuii Ha ctankax ¢ UITY

Meroasl M CpeAcTBa UOCTIPOIECCOPHOH 06paboTKM  yNpaBIAIOIIHX
nporpamm B CAM-cuctemMax

JloxanbHBEIE HOPMATHBHBIE aKThHI, pPEraMEHTUPYIOIIHE MPOrPaMMHPOBAHME
crankoB ¢ UITY, ucnoyib3yeMbIX B OpraHA3alul

locynapcTBeHHBIE CTaHAAPTHl M JIOKAJIbHBIE HOPMATHBHBIE aKThl IIO
0(OpMIIEHHIO KOHCTPYKTOPCKOM U TEXHOJIOTMYECKOM JJOKYMEHTAIlNH
Cospemennsle CAPP-cucteMbl, uX (QYHKIHOHAJIBHBIE BO3MOXKHOCTH JUIs
oopMITeHHsT TEXHOIOTHYECKOH IOKyMEHTAllUM Ha CIIOXKHBIE OIEepanuu
00paboTKH 3aroToBOK Ha cTaHkax ¢ UIIY

Ocobennoctu pabotsl B PDM-cructeMax, HCIONB3YEMBIX B OpraHM3aIuy, HX
(yHKIMOHAJEHBIE BO3MOXXHOCTH

Jpyrue XapakTepUCTHKH | -

3.2.3. Tpynosasa pyHKuHs

OTinajka ynpapisIlOMuX IIporpaMM i VpoBeHs
HaumeHoBaHue CIIOXKHEIX Olepariuii 06paboTku 3aroToBok Ha | Kox | B/03.6 (moxyposetb) 6

craukax ¢ UITY KBATH(HKALMH
IIpoucxoxaeHue TpyA0BOH Opurusan X 3aMMCTBOBAHO M3
dbyHKIMH OpHUIHMHAaNa

Kon PeructpaunoHHsli
OpHUrHHaia HOMED
npodeccHOHANIBHOTO
cTaHpaapTa

TpynoBbie neHCTBHA IlpoBepka ¥ KOppeKTUpOBKa ¢ IpHMcHeHHEM CAM-CHCTEM H CHCTEM

BHPTYAJIbHOH BepH(UKALUH YIOPaBILIIOIHUX IPOrpaMM Ui CIIOXKHBIX
omnepanuii 06pabOTKH 3ar0TOBOK Ha cTaHKax ¢ YITY

Onpenenenne ¢ npuMmeHeHneM CAM-cHCTeM M CHCTEM BHPTYallbHON
Bepru(HKaIMK YIPaBIIOIIUX IPOrpaMM HOPM BPEMECHH U1 CIOXHBIX
onepailuii 06paboTKH 3aroToBOK Ha cTaHkax ¢ YIIY

Otnanka ¢ npuMeHeHneM CAM-CUCTEM yYHpaBIIOMMX MPOTrpaMM Jist
CIIOJKHEIX omepanuii 06paboTKH 3aroTOBOK Ha cTaHKax ¢ UIIY

AHanu3 pe3yasTaTOB OTpabOTKHM Ha pabodeM MeCTe YIPaBISIOIIHX
TIPOrpaMM JJIsl CJIOXKHBIX onepaluii 06paboTKH 3aT0TOBOK Ha cTaHKax ¢ YITY
Ioarotoska ¢ mpumenendeM CAPP-; PDM-cucteM peKOMEHIAIMA IO
H3MEHEHHIO CIIOXKHEIX OIepanuii 06paboTKU 3aroToBOK Ha cTaHkax ¢ UITY
KoHTpons pekoMeHalmii IO W3MEHEHHIO olepanui, pa3paGoTaHHBEIX
crenManucTamMu 6oJiee HU3KOH KBaau(puKaluu

Heo6xonumele yMeHHs Ucnonb3oBate CAM-CHCTEMBI M CHCTEMBI BHPTYalbHOH BepHpHKAIHH
YIPaBIAOMMX POTPaMM JUIS BHISBIECHHS OMHKOOK B CIOXHBIX ONEPaIlHiX
00pabOoTKH 3aroTOBOK Ha crankax ¢ YITY

BEISBIISTh F€OMETPHYECKHE, CHHTAKCHYCCKHE M CEMAHTHYECKHE OMMOKH B
VIIPaBJBSIIOMUX IIporpaMMax

KoppeKTHpoBaTh BPYYHYIO TEKCT YIPABJLIONIEH MPOrpaMMBI  IIOCTIE
kommmau CAM-cucteMoi

AHATH3HPOBATH MIPOU3BOACTBEHHYIO CHTYALMIO H BBHIABILATH IPMYMHEI Opaka
B CJIOXKHBIX OIepalusx 0OpaGOTKU 3aroTOBOK Ha cTaHkax ¢ YITY
Hcmonp3oBate CAPP-, PDM-cucTeMBl Ui HOATOTOBKH IIPEJUIOXKEHHN IO
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H3MEHEHHIO CIIOXKHBIX OTepaluii 00paboTky 3aroToBOK Ha ctaHkax ¢ UIIY
OLeHUBAaTh MpPEAJOKEHHSs [0 W3MEHEHHMIO Olepaluii, pa3paboTaHHbIE
crenuanucTaMu 6oJiee HU3KOM KBaM(pUKaLHu

Heob6xonumMble 3HAaHUS Ocnuosubie npuHIHNE padoThl B CAD-cHcTeMax

CAD-cucteMbl, uX (DYHKIHOHANBHBIE BO3MOXXHOCTH AJsl IPOECKTHPOBAHHUS
3JICKTPOHHBIX MOJEIIEH

OcHoBHbIe mpuHIUNE paboTel B CAM-cucTeMax

CAM-cucteMbl, UX (YHKIHOHAIBHBIE BO3MOXHOCTH I BepudHKaluH
YIPaBJISIONIMX IPOrpaMM JUIS CIOXKHEIX olepaiuii oOpabOTKK 3ar0TOBOK Ha
crankax ¢ UI1Y

OCHOBHBIE NPUHIMIEL PaGOTHl B CHCTEMaX BHPTYalbHOH Bepu(pHKalMK
YIpaBISIOMUX IPOrpaMM

CucreMbl BHPTYaJIbHOW BepH(QUKAIMM YNPaBAIOIIMX [POrpaMM, HX
(YHKIIMOHAJILHEIE BO3MOXKHOCTH

SI3p1ku nporpamMMupoBanus cucteM YITY

MeToABI IMOKCKA M BEISIBJIEHNUS OMKOOK B YIIPABISIIOIIUX IPOrpaMMax

Bugpl, nprduHEl B cnoco0bl yeTpaHeHHus Opaka IpH oOpaboTKe 3aroTOBOK
CJIOXHBEIMH OllepalisMy Ha cTaHkax ¢ YITY

TexHonoruueckde (axkTOphl, BHI3BIBAIOIME IOTPENIHOCTH 0OpaboTKH
3arOTOBOK B CJIOKHBIX TEXHOJIOTHYECKHUX ollepanusx Ha ctaHkax ¢ UITY
MeTonsl YMEHBIIEHHS BIUSIHAS TEXHOJIOTHYECKUX (PaKTOPOB, BBHI3BIBAIOIIAX
norpemsocTd  oOpabOTKM 3arOTOBOK B CIIOXKHBIX — TEXHOJOTMYECKHX
olepamysx Ha crakax ¢ UIY

IIpoueaypsl COrIaCOBaHUS H YTBEPXKICHUS H3MEHEHHH B TEXHOJIOTHYECKOA
¥ KOHCTPYKTOPCKOM JOKYMEHTALMH, IPHHATLIE B OPraHU3alii
OyHKIHOHATIBHEIE BO3MOXKHOCTH M ocobeHHocTH pab6otsr 8 PDM- u ERP-
CHCTEMaX, UCIIONH3YEMBIX B OpraHu3alui

Jlpyrue XapakTepuCTHKH | -

3.2.4. TpynoBasi pyHKIHSA

Opranuzanus 6a3 3Hanuli CAM-cuctem YpoBeHb
HaumeHoBaHue Kon | B/04.6 (moaypoBeHp) 6
KBanupUKaLKIU
ITpoucxoxaeHue TpyACBOi Opurusan X 3avMCTBOBAHO U3
$yHKUIIH OopurvHana
Kon PerucrpaunoHHbIH
OpHUTHHama HOMEp
npoecCHOHAIBHOTO
CTaHzapTa
TpynoBblie neHCTBUA BrIsBlICHHE KOHCTPYKTHBHO-TEXHONOTHYECKUX 3JIEMEHTOB JIETANIEH

AHanmu3 TEXHOJIOTHYECKMX PpeIleHMi, HCHONb3yEMBIX B OpraHHM3aluH JUid
06pabOTKM KOHCTPYKTHBHO-TEXHOJIOTHUECKHX 3JIEMEHTOB JeTaleH, M HX
yHHUKAIHS

Benenue 6a3 3HaHUi BHIOOpa IOCIENOBATENBHOCTEH 00pabOTKH, PEKYIIHUX
MHCTPYMEHTOB, pacueTa pe>kuMoB pe3anus CAM-CHCTEMBI

HeobxonumMele yMeHHs Ucnons3oBate CAD-cucTeMbl Ui TIOMCKAa M aHaiM3a KOHCTPYKTHBHO-
TEXHOJIOTHYECKHX DJIEMEHTOB JIETaJICH

OueHMBaTh TEXHOJOIHUECKUE PEIICHUS, MCIONB3YEMBIC B OpraHH3aliH, N
yHH(GUIIPOBATh UX

Ucnons3oBars Bo3MokHoctn CAM-cuctem  juri  popmupoBanus  6a3
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TEXHOJOTHYCCKHX 3HAHUH OpraHn3alnu

Heo6xonuMble 3HaHUS ITpuHIwnE yHUQUKAIAH KOHCTPYKTHBHO-TEXHOJIOTHYECKHUX PEIICHHH
Crnioco6s1 hopMaH3aiuy HHOOPMAMH I ee XpaHeHUs B 6a3ax 3HAHUH
Ipuuuuns hopMupoBaHus 6a3 3HaHUH

OcHuoBHrle npuHIAIH padoThl B CAM-cucTeMax

CAM-cucteMbl, X (YHKIHOHAJIBHBIC BO3MOXKHOCTH /I OpraHusaunuu 6a3
3HaHUHU

[Iponenypbl  COTNacOBaHMA W YTBEPXKICHHS  H3MEHEHMH  (opm
TEXHOJIOTHIECKUX TOKYMEHTOB, IPUHATHIC B OpraHU3alud
DyHKIHOHATIBLHEIE BO3MOXHOCTH ¥ ocobeHHOCTH paborel B PDM- u ERP-
CHCTEMAaX, MCIOJIb3YEMBIX B OPraHH3allul

Jlpyrue XapakTepUCTUKH | -

3.3. O6o0menHas TpyaoBas pyHKIHs

ABTOMaTH3HPOBaHHAA pa3paboTka TEXHONOTHH K
IporpaMM JUI MHOTOKOpAMHATHOH (6osee naTu v
OBEHb
HauMenoBahne | KOOpAMHAT) 00paboTku (asiee — 0codo Kon| C p 7
" KBanuUKaLuu

CJIOKHBIX onepaunn) 3aroTOBOK Ha CTaHKaX C

qIry
[MporncxoxaeHre 06061eHHOM 3anmMcTB U

P 04 e OpwuruHan X OBAHO 13
TpyAOBO# (YHKLUMI OpurHHamNa
Kon PernctpaluOHHBIH
opuUTHHanNa HOMeEp
npodecCHOHAIBHOTO
cTaHpjapra

Bo3MosxHBIe HauMeHOBaHusl | VIHDKEHEp-TEXHOJIOT — IpOorpaMMHCT 1 KaTeropuu
TOJDKHOCTEH, podeccHii Hmxernep-TexHoor I kateropuu

TpeGoBanus k o6pasopanuio | Beicimee 06pazoBaHue — MarucTpaTypa Wil CICHHATUTET
H 00yueHHIO

TpeGoBaHuUs K ONBITY He menee Tpex net nrxeHepoM-TexHonorom Il kareropuu
IPaKTHIECKOH paboThI

OcoOble yclioBuUS JONMyCKa K | -
pabote

Jlpyrue XapakTepHCTHKH PekoMeHnIyeTcs JONOMHATEIbHOE podeccHoHanbHOE 00pa3oBaHue —
IpOrpaMMBI MOBHINCHNUS KBaM(HKaMK HE PeXe OJHOTO pa3a B ISTh JIET

,HOHOJIHI/ITCJIBHBIC XapaKTCPUCTHKH

HamMeHoBaHMe 6a30BOM IPYIIIIEL, ODKHOCTH (Ipodeccun)

HauMeHoBaHMe JOKyMEHTa Kon
WIH CTICIHATBHOCTH
OK3 2141 VmxeHephl B IPOMBINUICHHOCTH M Ha IIPOU3BO/ICTBE
EKC - WmxeHep-TeXHOJOT (TEXHOJIOT)
OKIITP 22854 HHxeHep-TeXHONOT
OKCO 2.15.04.01 | MammHOCTPOECHUE

2.15.04.02 | TexHOJOTHYECKIE MAIMHEI K 000PyI0BaHKE

2.15.04.05 | KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0OECTIEICHUE
MAIIHHOCTPONTEIBHBIX IPOH3BOJICTB

2.15.05.01 | IIpoekTHpOBaHME TEXHOJOTHYECKUX MAIUH U KOMIUIEKCOB
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3.3.1. TpyaoBas pyHKuust

AnanTanus ocob0 CIOXKHBIX oIlepaluil YposeHb
Hanmenosarine 06paboTKu 3aroToBoK K craHkaM ¢ UITY Kox | C/OL.7 (nozyposetb) 7
KBanuuKauuu
IIpoucxoxxaenue oBo¥i 3auMCTB
p I TPYA Opurunan X OBAHO W3
byHK1IMH OpUTHHana
Kon PeructpalliOHHBIH HOMED
OpHrHHaNa npodeccHOHAILHOTO
cTaHgapTa
TpyznoBble IeHCTBUSA AHajgu3 TEXHOJOTUYHOCTH KOHCTPYKIMH JeTajled ¢ TOYKH 3PEHHs

H3TOTOBIIEHMS Ha cTankax ¢ YITY

Paspa6otka ¢ npumeHeHHeM CAD-cHCTeM NPEUIONKEHHM IO ITOBBIIICHHUIO
TE€XHOJIOTHYHOCTH KOHCTPYKLIMHU AeTaneil ¢ TOYKU 3peHMs H3rOTOBIICHHUS Ha
ctankax ¢ UI1Y

AHanu3 TEXHOJOTMYECKHX MPOLECCOB U3TOTOBJICHHUs JeTanedl M BHECECHHE
IpeasioxkeHuit Mo mpuMeHeHHIo ctaHkoB ¢ YITY Ui MBOrOKOOpIMHATHOM 1
KOMOHMHHMPOBaHHOM 00pabOTKH

Pa3pa6oTka TEXHHKO-3KOHOMHYECKOTO OOOCHOBaHHS IENECOOOPa3sHOCTH
npuMeHeHust cTankoB ¢ YITY 111 MHOrOKOOpAMHATHOMH M KOMOMHHPOBAHHON
00paboTkH

OnpefenieHHe BO3MOXXHOCTH M IeNecOOOpasHOCTH NPHMEHEHHMA 0c06o
CIIOXKHBIX TEXHOJNOTHYECKMX oOmepanuii Ha craHkax ¢ YIIY 1pu
H3TOTOBJICHUH JeTalleH

Ioaroroska ¢ mpumeHeHnueM CAPP-; PDM-cucteM peKOMeHIAIMA IO
BEIOOPY CXEeM YCTaHOBKH 3aroTOBOK JJisI 0CO0O CIIOXHBIX OIepanui
00paboTkH Ha cTaHKax ¢ YIIY

IMogroroska ¢ mnpumeHenneM CAPP-, PDM-cucTeM peKOMEHIAIMA 1O
BHIOOPY M NPUMEHEHHIO CPEACTB TEXHOJIOTHYECKOr0 OCHAmIEHHS AJs1 0000
CIIOXKHBIX OIlepaiuii 06paboTKH 3aroToBOK Ha cTaHkax ¢ UITY

IToaroToBKa M BHECEHHE IPEIIOKEHHH IO M3MEHEHHIO 0C000 CIOXKHBIX
onepanuii 06pabOTKH 3aroTOBOK Ha cTankax ¢ UITY

KOHTpO/Ib NpEeANoKeHHH IO IOBHIIEHHIO TE€XHOJIOTHYHOCTH, BHECEHHBIX
crielManucTaMu 6ojiee HU3KOH KBaTH(UKAIUK

HeobxoaumMbie ymeHus1 Ucnons3zoBate CAD-cucTEMBI )11 BBISIBIICHHS HETEXHOJOTHYHBIX 3JIEMCHTOB
JeTalell ¢ TOYKH 3pPeHHs H3TOTOBJICHHS 0C00O0 CIIOXKHBIMH OIEpanusMd Ha
crankax ¢ UITY

PaspaGareiBath ¢ npumeHeHneM CAD-cucTeM — OpeUIOKCHHS IO
MOBBIIEHUIO TEXHOJOTHYHOCTH KOHCTPYKLIMHM AeTaJIeH

BBIABIATE ONEpal[MH TEXHOJIOTHYECKHX IPOLECCOB H3TOTOBJICHHUS JeTaleH,
KOTOpHE Ienecoo0pasHO BBIMONHATE Ha cramkax ¢ UIIY ;s
MHOTOKOOPJAMHATHOM ¥ KOMOMHHPOBAHHON 00pabOTKH

BeIbupaTe MOZENHM TEXHOJNOTHYECKOro o6OpyJOBaHHS M CTaHOYHOH
OCHACTKH, [TO3BOJIAIONINE BHIIONHUTH 3aJaHHBIC TEXHOJNOTHYCCKUE 3a1a41

OGOCHOBHIBaTh II€NECOO0pasHOCTh MpHMeHeHus cTaHkoB ¢ UIIY i
MHOTOKOOPJAMHATHOM ¥ KOMOMHUPOBaHHOK 06paboTKH

Onpeaenats BO3MOXKHOCTb H LEIeCO0Opa3sHOCTh M3TOTOBJICHHUS neTaei Ui
OTJENBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB 0C000 CIIOXKHBIMHU OIllCpallsiMA Ha
crankax ¢ UIlyY

Hcnonn3oBate CAPP-, PDM-cucTeMBl U1 MOATOTOBKM PEKOMEHIAIMI IO
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BLIOOPY CXEM YCTaHOBKH Ui 0cO0O CIOXHEIX omepanuil oOpaboTkm
3arOTOBOK Ha cTaHkax ¢ UITY

Ucnons3oBate CAPP-, PDM-cucteMsl mJis MOATOTOBKH PEKOMEHJALUN IO
BHIOOPY M IPUMEHEHHIO CPEICTB TEXHOJOTMYECKOTO OCHAIEHHS

Ucnone3oBare CAPP-, PDM-cuctemMbl uig aHaim3a 0co00 CIIOXKHBIX
omepauuii o0paboTku 3aroToBoK Ha cTaHkax ¢ YIIY wu moaroroskm
MPeAJIONEHUH [0 X U3MEHEHHIO

OIICHHBaTB IIPEINIOKCHHUA 110 TIOBHILICHHIO TEXHOJIOTHYHOCTH KOHCTPYKIIMH
lICT&J'ICﬁ, BHCCCHHBIC CIICHHUAJITHCTaMH Oonee HU3KOM KBaJII/I(bI/IKaIII/II/I

Heob6xoauMEIe 3HAHUSA

O6nactd  5(p¢eKTHBHOTO  HCHMONb30BaHUsA crtaHkoB ¢ UIIY  a
MHOTOKOOPAMHATHOH N KOMOHHHPOBaHHOM 00paboTKH

[IpaBuna BHIOOpa TEXHOJOTHMYECKUX OIEpaldil, KOTOpHIE IeIeco00pa3HO
BRIIONHATE Ha crankax c¢ YIIY jgng  MHOrOKOOpAMHATHOM M
KOMOMHHpPOBaHHON 00paboTKU

MeToANKH BHIIOJHEHHS TEXHUKO-9KOHOMHAYIECKUX pacucToB

OcuoBuble npuHIAIEH padboTel B CAD-cucTeMax

CAD-cucteMBl, uX (YHKIMOHAJIbHBIE BO3MOXKHOCTH Ul IIPOEKTHPOBAHHUS
AJIEKTPOHHBIX MOJENeH aeranei

OCHOBHbIE ~ KpUTEPUH  KAueCTBEHHOH  ONEHKH  TEXHOJIOTHMYHOCTH
KOHCTPYKI[MM JeTajiedl ¢ TOYKH 3pPEHHS H3TOTOBIEHMSA OCO00 CIOKHBIMH
omepanusMu Ha craHkax ¢ YITY

FOC)’IIapCTBeHHBIC CTaHAAPTHI U JIOKAJIbHBIC HOPMAaTHBHBIC AKTHI B obactu
TCXHOJIOTHYHOCTH

KoHcTpykTHBHBIE OCOOCHHOCTH M TEXHOJIOTHYECKME BO3MOXKHOCTH CTAHKOB
¢ UITY qy1s BBIIOIHEHHS 0CO00 CIIOXKHBIX TEXHOIOTHYECKUX OIepalui

XapaxTtepucTuky cTankoB ¢ HITY, ucnosb3yeMBIX B OpraHu3aIuu

HpI/IHIII/Il'II)I BBI60pa TEXHOJIOTHYECKHX 06a3

TunoBblE CXEMBl YCTAHOBKH 3aroTOBOK UL 0CO00O CJIOXKHBIX OIEpalui
06paboTku Ha cTaHKax ¢ UIIY

OCHOBHBIE CPE/ICTBA TEXHOJIOTHYECKOTO OCHAIIEHHUS, IPUMEHSEMEIE B 0C000
CIIOKHEIX Ollepanusx oOpabOTKH 3aroToBok Ha ctaHkax ¢ UIIY, npMHIHIIEL
UX pabOTHI ¥ TEXHOJIOTHYECKHUE BO3MOXKHOCTH

OcuosHsie npuHiUNE padoTel B CAPP-cucTteMax

CAPP-cucteMbl, UX (QYHKIIMOHAIBHBIE BO3MOXHOCTH JIS IIPOEKTAPOBAHHUS
0co00 CIOXKHEIX Onepaliii 06pabOTKH 3ar0TOBOK Ha cTaHKax ¢ UIIY

OcHoBHble npuHIMIEI paboThl B CAM-cucTeMax

TocymapcTBeHHBIE CTaHAApTHl M JIOKAJIBHBIE HOPMATHBHBIC aKThI IIO
0(OPMIICHHIO KOHCTPYKTOPCKOH H TEXHOJIOTHYECKOM JOKYMEHTAlK

HpOI.ICZ[ypBI corjraCopaHus n YTBCPIKACHUA TeXHOJIOTHIECKOM Hu
KOHCTPYKTOpCKOﬁ JOKYMCHTALUH, IPHHATHIC B Opranu3ailiu

®yHKIIMOHANEHBIE BO3MOXXHOCTH H ocobeHHocTH paboTel B PDM- u ERP-
CHCTEMAaX, MCIIOJIb3YEMBIX B OPTaHH3alUuH

Tpe6oBaHHs OXpaHBI TPYHa, IIOXAPHOH, MPOMBIILIEHHOM, 3KOJIOTHIECKOM
6€30MaCHOCTH H 3JIEKTPoOE30I1aCHOCTH

IlepenoBoii OTEUYECTBEHHBIH M  3apyO€XHBIA OIBIT B  TEXHONOTHAX
W3TOTOBJICHUS neTanedl Ha crankax ¢ YIIY Ul MHOrOKOODAMHATHOW H
KOMOMHHpOBaHHON 00paboTky; Hcmons3oBaHue cTankoB ¢ UIIY  mms
aTATHBHBIX TEXHOJIOTHIA

Jlpyrue XapakTepuCTUKH
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3.3.2. Tpynosas pyHKuns

HaumeHoBaHue

ABTOMaTH3HPOBaHHas pa3paboTKa

Ha ctankax ¢ YIIY

YpoBeHb
TIPaBJIAOIINX I[IPOrpaMM IAJI 0co60

yrp m p .,p A Kop | C/02.7 (noaypoBeHsB) 7
CJIOXKHBIX OIICpaituy O6pa6OTKI/I 3aroToBOK KB annquaunn

[IpoucxosxkaeHue TpyaoBoii
¢dyHKUUHN

3aMMCTBOBAHO H3

Opurusan X
OpUrMHANA

Kon opuruHana  PeructpaloHHEINR HOMEP
npo¢eccHOHATLHOTO
CTaHIapTa

Tpynosble neHCTBHA

PaspaGoTka u pegaktupoBanue ¢ npuMeHeHHEM CAD-cHCTEM 3JICKTPOHHBIX
MozeNell 3JIEMEHTOB TEXHOJIOTHYECKOH CHCTEMBI, HEOOXOMUMBIX s
pa3pabOTKH YMPABISIIONMX IPOrpaMM Iuii 0co00 CJIOXKHBIX ONepanuii
00paboTku 3aroTOBOK Ha cTaHKax ¢ YITY

®opmuposanne u BHeceHue B CAM-cHcTeMy HCXOAHOH HHpOpMaNHH
(cHCTeMBI KOODAMHAT, HYJIEBHIC TOYKH JNCTAIH H PEKYIIEro MHCTPYMEHTA,
pabodde TUIOCKOCTH, IUIOCKOCTH HHTEPIOJAMH, TalJHUbl KOPPEKIMH
HMHCTPYMEHTOB, 3alllMIICHHBIE 30HHI CTAHKA)

Bei6op ¢ npumenenneM CAM-, CAPP-cucTteM HOMEHKIATYPHI PEXYIIEro
HHCTPYMEHTA M TEXHOJIOTMYECKHX PEXHMOB JUI 0CO00 CIIOKHBIX OIepanuii
06paboTKH 3aroToBOK Ha cTaHkax ¢ UITY

PaspaGorka ¢ npumencHreM CAM-cHCTeM IaHa 0co60 CIOKHOM onepanuy
00paboTKH 3aroTOBOK Ha cTaHKax ¢ YITY

IporpammupoBanue ¢ mpuMeHeHHeM CAM-CHCTEM TEXHOIOTHMYECKHX H
BCIIOMOTATENIFHBIX NEPEXOIOB i1 0c000 CIOXKHBIX omepanuéi o6paboTku
3aroTOBOK Ha cTaHkax ¢ UITY

[MoctnponeccopHass o6paboTka YNpaBIAIOMEH MPOrpaMMEl  C  LIENBIO
ajlanTanyy K KOHKpEeTHOMY cTaHky ¢ UITY

KOHTpONE yHpapJIsiomKX IporpamMM, pa3paboTaHHBIX celHanucTamu Gosee
HHU3KOM KBATH(UKAIUT

Odopmnenre ¢  upumeHennem CAD-, CAPP-, PDM-cucrem
TEXHOJOTHYECKOH JOKyMEHTAI[MA Ha 0000 CIIOXKHBIE onepanuy 00paboTKH
3aroToBOK Ha craHkax ¢ YIIY

Heob6xoauMele yMeHUs

Ucnoms3oBate CAD-cucTeMsl Ui pa3paboOTKM M PelaKTHPOBAHHS
3JIEKTPOHHBIX MOJIEJIeH SIEMEHTOB TEXHOJIOTHYECKON CHCTEMBI

Ucnone3oBate OHOMHOTEKH SJICKTPOHHBIX Moenei CTaHOAPTHBIX H
YHI/I(l)I/II.II/IPOBaHHBIX CPEACTB TEXHOJIOTHYECKOI0 OCHAIICHMA, MOoCTaBJIICMBIX
HX NPOU3BOAUTEILIMH

Hcnons3zoBate CAM-crcTeMsl A GOPMHPOBaHHS HCXOXHON MHpOpMAIHH
1ist 0c060 CIIOKHBIX onepanuii 06pabOTKH 3arOTOBOK Ha cTaHKax ¢ YIIY

HUcmons3oBate CAPP-cucteMsl B 6a3bl JaHHEIX IPOU3BOAMTENEH PEXYINETO
HHCTPYMEHTa Ui BHIOOpA TEXHOJOTHYECKHX DEXHMOB 0CO00 CIIOKHBIX
onepanuii 06pabOTKH 3ar0TOBOK Ha cTankax ¢ UITY

Hcnonp3oBate CAPP- u CAM-cucteMsl  JiId ompeencHus
MOCJIEA0BATENBHOCTH 00pabOTKH MOBEPXHOCTEH 3aroTOBOK CIEHUATBHBIMU
onepaiusmMu Ha ctaHkax ¢ YIIY

UcnonszoBats CAM-cHCTEMBI U CO3/IaHUSI HHCTPYMCHTAJIBHBIX NIEPEXOI0B

HUcnons3oBats CAM-cHCTEMB Ui co3aHus KHYOPMALHOHHEIX COOOIIEHHH

HcnoaezoBaTh CAM-cHCTEMEI IJIS CO3JaHUs CTAHOYHEIX ITHKJIOB
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Ucnoar3zoBate CAM-cucTeMBl UI1 CO34AHMs IPOrpaMM M IIOAIPOTpaMM
BEICOKOIIPOM3BOIUTENBHOM 00pabOTKH 3ar0TOBOK

Ucnons3zoBate CAM-cHCTEMBI U4 CO3HAHUS HN3MCPHUTCIIBHEIX ITUKIIOB

Hcnons3oBate CAM-cHUCTEMBl Uil CO3/IaHMSA IIPOIpaMM M HOANIPOTrpaMM
00pabOTKH CIIOKHBIX KOHTYPOB

Hcnonp3oBate CAM-cucTeMBI I CO3/aHHMA IPOrpaMM M IOANPOrpaMMm
MHOr00CeBOi 00paboTKH

Ucnoasizosats CAM-cuCTEMBI IJIs1 CO3/IaHUs ITapaMETPUYECKUX IIPOrpaMM U
MOANPOrpaMMm

UcnonezoBats CAM-cHCTEMBI AJSL CO3AaHUS NPOrpaMM H IOANPOrpamMM
MHOTOIIIHHAEIEHON 00paboTKH

Ucnone3zoBate CAM-cHCTEMBI IUIL  MOCTHPOIECCOPHOH  0OpaboTKH
YIIPaBJSIOMIUX MPOrpaMM C LEJbI0 MX aJanTaldd K KOHKPETHOMY CTaHKy C
4Iry

OnenuBaTh yIpaBJSIONIHE IPOrpaMMBl, pa3pabOTaHHBIE CIIENHATACTAMU
Goee HU3KOM KBaTMUKAITNH

Ucnons3osars CAD- u CAPP-cucTeMsl 115t 0QOpMIICHHS TEXHOJIOTHYECKOM
JNOKYMEHTAIlUH Ha 0co00 CJIOXKHBIE ollepalMu oOpabOTKH 3aroTOBOK Ha
crankax ¢ UITY

Heobxoaumeble 3HaHus

Ocuosuble npuHIANB paboTel B CAD-cucTeMax

CAD-cHucTeMbl, HX ()YHKIHOHAJIBHBIE BO3MOXXHOCTH JJIs IPOEKTHPOBAHUS
HJIEKTPOHHBIX MOJEIIEH

[lpuHnMObe  BEIOOpa CHCTEM KOOPAMHAT M HYJIEBBIX TOYCK IIpH
IPOrpaMMHUPOBAaHUH 0CO00 CIIOXKHEIX Oll€panui 00paboTKH 3arOTOBOK Ha
ctaHkax ¢ UITY

HpI/IHI_lI/Il'IH, METOMBI M CPEICTBA MPUBA3KH «HYJLD» OCTAIH K KHYJIIO» CTaHKa

Tuner cucrem YIIY TexHONOrMYECKOro 060py2[0BaHI/ISI JJIs1 BBINIOJIHCHHUA
0c000 CITOKHBIX TEXHOJIOTHYECKUX onepaunﬁ

OCHOBHBIE H BCIIOMOTaTeNIbHBIE KOMAaH/BI S3BIKOB IIPOrpaMMHpPOBAHUS
cuctem UITY, crienyainbHbie (GYHKINH, X CBOMCTBA M IIPaBHJIA IPUMCHECHUS

OcHoBHble mpuHIHNE! paboTel B CAM-cucTeMax

CAM-cucteME, ¥X (YHKIMOHAIBHEIE BO3MOXKHOCTH A7 pa3paboTKu
YIPaBIAIOMIMX TNPOrpaMM Ui 0co00 CIOXHBIX onepaiuiéi  06paboTku
3aroTOBOK Ha ctankax ¢ UIIY

MeTomuKa BEIOOPa TEXHONOTHYECKHX PEXHMMOB 0CO0O CIOXKHBIX ONEpanuid
06paboTku 3aroToBoK Ha ctaHKax ¢ UITY ¢ npumenennem CAPP-cucteM

MerToauKa BEIOOPa TEXHOJNOTHYECKHX PEXHMOB OCO00 CIIOXKHBIX OMEparii
o6paboTku 3aroToBok Ha craHkax ¢ UIIY ¢ mpuMeneHHeM 0a3 HaHHBIX
IPOH3BOUTEINICH PEXYLIEr0 HHCTPYMEHTA

MeTobl, CTpaTerdH M PEXHMBI BHICOKOIPOM3BOAMTENBHOH 06paboTKH
MaTepHaJIOB

MeTtoasl M cTpaTerud 00pabOTKH JeTalell CIOXKHBIX MPOCTPaHCTBEHHBIX
KOH}HTrypaIuii

MeTomsl M CpeACTBa IIPOBEACHUSA aBTOMATHYCCKUX HM3MEPUTENIBHBIX
onepaiuii Ha crankax ¢ UIIY

CriocoOpl  pa3paGOTK{  YHPABISIOMMX IMPOrpaMM Ui HapanieabHOro
BBINOJIHEHHS Ha HECKOJIBKIX KaHaJlaX

Merogsl H CpeACTBAa MOCTIPOILECCOPHOH 0OpabOTKH  yIpaBILAIOIMEX
mporpamm B CAM-cucTemMax

JlokajapHbIE HOpPMAaTUBHEBIC AKTHI, PEriIaMEHTHPYIOLIHC IIporpaMMHApPOBAHUC
CTaHKOB C qHy, HCIIOJIB3YEMBIX B OpraHu3allnu
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TocymapcTBeHHbIE CTaHAApTHl W JIOKAIbHBIE HOPMATHBHEIE aKTHl IO
0(OPMJIEHHIO KOHCTPYKTOPCKOM M TeXHOJIOTHYECKOH JOKYMEHTAIUH

Cospemennsle CAPP-cucteMBl, X (YHKIHOHAJIBHBIC BO3MOXHOCTH LA
ohOpMIIEHHS TEXHONOTUYECKOH MOKyMEHTalMM Ha 0co00  CIIOKHEIE
olepanuu 0o6paboTKH 3ar0TOBOK Ha cTaHkKax ¢ UITY

Ocobennoctu pabotst B PDM-cucTeMax, HCIONIB3yEMBIX B OpraHU3alluy, HX
(bYHKIHOHAILHBIE BO3MOXKHOCTH

Hpyrue xapakTepUCTHKH

3.3.3. Tpynosas ¢pynkuus

OTagKa ynpapisOIIUX IPOrpaMM UL VposeHb
HaumeHnopaHue 0c000 CIOXKHBIX onepanuii 06paboTku Kon | C/03.7 (moaypoBeHb) 7
3aroToBOK Ha cTaHkax ¢ UITY KBaTH(HKALKMKY

[IpoucxosxaeHue TpyaOBOii
$yHKUIH

3auMCcTBOBAHO U3

Opuruan X OpHTHHANA
Kon PervctpaunOHHBIH HOMED
OpHrHHANA npogeccHOHANBHOTO
CTaHAapTa

Tpynosble neHCTBUSA

Iposepka u KoppekTUpoBKa ¢ IpuMeHeHHEM CAM-CHCTEM H CHCTEM
BHPTYAIbHOM BepU(HMKAMH YIPABIAIONMX IIPOrpaMM Ul 0000 CIOKHBIX
omepanuii 06pabOTKH 3aTOTOBOK Ha cTaHKax ¢ YIIY

Onpenenenne ¢ mnpuMeHeHHeM CAM-CHCTeM M CHCTEM BHPTYaIBHOH
BepH(HKAIMH YIIPABISIOMHX IIPOrPaMM HOPM BPEMEHH JUI 0CO00 CIIOKHBIX
onepailuit 06paboTKH 3aroTOBOK Ha cTaHKax ¢ UIIY

Otnaaxa ¢ npuMenenrneM CAM-cHCTeM YIPaBISIOMHEX IIPOrpaMM st 0060
CIIOXKHBIX onepaluii 06paboTKM 3aro0TOBOK Ha cTaHkax ¢ UITY

AHamu3 pe3yapTaToB OTpabOTKM Ha pabodeM MeCTe YIPaBISIOMIX
IporpamMm it 0co60 CIOXKHBIX onepanui 06pabOTKU 3aroTOBOK Ha CTaHKax
c UIy

IoaroroBka ¢ npuMenenueM CAPP-, PDM-cucteM peKOMEHAAIMA IO
H3MEHEHHIO 0CO00 CIIOXKHBIX omeparuii 00paboTKH 3aroTOBOK Ha CTaHKax ¢
qr1y

KOHTpo/Ib pEKOMEHIAIMi 10 W3MEHEHHIO OIepaluii, pa3paboTaHHEIX
crielMaIucTaMu 0oJiee HU3KOH KBaM(pUKaHH

HeobxonuMbie yMEHHs

Ucmons3oBate CAM-CHCTEMBI U CHCTEMBI BHPTYaIbHOH BepudHUKaluu
VIIPaBIAIOIMMX IIPOTPaMM [UIS BBLIBIEHHA OHMMOOK B 0CO0O CIIOKHBIX
onepanusax o6paboTKH 3aroToBOK Ha cTaHkax ¢ UITY

BhISBIAT TEOMETPHIECKHE, CUHTAKCHICCKHE M CEMAHTHYECKHE OMIHOKU B
YIPaBILIIONIMX IIporpaMMax

KoppekTHpoBaTh BpY4YHYIO TEKCT YIPABJIOWIEH IPOrpaMMBl  IOCTIE
xomwianuu CAM-cucTeMol

AHATH3MPOBATH MPOU3BOJCTBEHHYIO CATYAIMIO M BHIABILATE IIPMYMHEL Opaka
B 0c000 CJIOXKHBIX OIepalusx 00paboTKyu 3aroTOBOK Ha cTankax ¢ UITY

Wcmons3oBate CAPP-, PDM-cHcTeMBI U TOATOTOBKH HPEUIOKEHHN IO
H3MEHEHHIO 0c000 CIIOKHBIX onepanuii 06paboTKH 3aroTOBOK Ha CTaHKaxX ¢
qrry

OueHMBATh IIPE/VIOKEHHs 10 M3MCHEHHIO OIlepaluii, paspabOTaHHEIC
crienuaaMcTaMu 6ojiee HU3KO) KBalupuKanuu

HeobxoauMpIe 3HaHUS

OcHoBuble npuHIANs! padoTel B CAD-cucTeMax
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CAD-cucTeMsl, HX (PYHKIMOHAIbHBIE BO3MOXHOCTH I IIPOCKTHPOBAHHS
9JIEKTPOHHBIX MOJIEIIEH

OcuoBHble mpuHIHNE paboTel B CAM-cucTeMax

CAM-cHucTeMbl, MX (YHKIHOHAIGHEIE BO3MOXKHOCTH UL BepHpUKalHH
YIpaBSIOMAX TMPOrpaMM [isi 0co00 CIOXKHBIX omepaunud  06paboTku
3aroTOBOK Ha ctaHkax ¢ YITY

OCHOBHBIE TNPHHLHUNBI PabOTH B CHCTEMax BHPTYallbHOH BepHOHKAIMH
YIPaBIISIOMUX IPOrpaMM

CucreMbl BHPTYaIbHOH BepU(HKAIMH YNPABIOIMIKMX [OPOTpaMM, HX
(GYHKLHOHAIFHEIE BO3MOXKHOCTH

SI3pixu nporpamMmupoBanusi cuctem UITY

MeToBI IOKCKA ¥ BESIBIICHHS OIIMOOK B YIPaBJISIOMMX IIPOrpaMMax

Buzbl, IPHYUHEL M CIOCO0BI yCTpaHeHHs Opaka mpu o6paboTKe 3aroTOBOK
CIeLMaIbHEIME OlepanusMi Ha cTankax ¢ UITY

TexHonmormueckne (PaKTOPHl, BBI3HIBAIOIIME HOTPENIHOCTH 0OpabOTKM
3arOTOBOK B CJIOKHBIX TEXHOJIOTMUECKHX ONlepanusX Ha ctankax ¢ UITY
MeToabl YMEHBIIEHHS! BIMSHUS TEXHONOTHIECKHX (PaKTOPOB, BBI3BIBAIOIIMX
HOTPENIHOCTH OOpaGOTKH 3aroTOBOK B 0OCO0O CIIOXHBIX TEXHOJOTHYECKHX
omepanusx Ha crankax ¢ YIIY

I[Tpoueaypsl COrNacOBaHUA U YTBEPXKIECHUS U3MECHEHHH B TEXHOIOIUYECKOH
1 KOHCTPYKTOPCKOM NOKYMEHTALUH, IPUHATHIE B OpraHM3aluy
OyHKIMOHANBHBIE BO3MOXKHOCTH M ocobeHHocTH paboTsl B PDM- n ERP-
CHCTEMAX, HCIIOJIb3YyEMBIX B OpraHHu3aluy

Jlpyrue xapakTepUCTHKH | -

3.3.4. TpynoBas pyHKIHSA

IToaroToBka mpemioKEHUM 110 IIOBBIIEHAIO YpoBeHb
HauMeHOBaHHE s¢dexruBHOCTH Hcnonb3oBanus CAM- Koa | C/04.7 (nonypoBeHb) 7
CHCTEM B OpTaHM3allii KBanupuKamn
IIpoucxoxaeHue OBOIA 3auMCTBOBAHO M3
po A Py Opurunan X
($yHKUIH OpUTrHHaNA
Kon PeructpaluioHHBI# HOMEP
OpUTHHAJIA npoeCCHOHANBHOTO
CTaHgapTa
Tpynossle AeHCTBH AHanu3 mpoiriecca MOJArOTOBKH YIPABIAIONIMX MPOrpaMM B OpraHH3allid M

BBIABJIEHHE HTAMOB, MOMJIC)KAIIMX aBTOMATH3AIHA

TeXHUKO-I)KOHOMHYECKAs OIIEHKa BO3MOXKHBIX Pe3y/IbTaTOB aBTOMAaTHU3allMU
3TanoB NOATOTOBKH YIPABIIIIOMHMX IPOrpaMMm

Pa3pa6oTka aIropuT™MOB paboThl HOBHIX KoMmoHeHTOB CAM-cucTeM
CocTaB/icHUe TEXHHYECKHX 3aJaHuil Ha pa3pabOTKy HOBBIX KOMIIOHEHTOB
CAM-cucreM

Kontpons 3a BemenueM 6a3 3HaHuii CAM-cHCTEM, BBINONHIEMEIM
crenmuanucTaMu 6ojiee HU3KoH KBaHpUKaLUH

Heob6xoaumble yMEHHUS AHanu3upoBaTh IpOIecC MOATOTOBKM  YNPABJAIOIMMX IPOrpaMMm B
OpraHu3aliy ¢ TOYKH 3peHNs BO3MOXHOCTH aBTOMATH3alluK €T0 STAllOB
OlleHUBaTh BO3MOXKHEIM 5KOHOMHYECKHH 3(PGhEKT OT MPUMEHEHHS CHCTEM
ABTOMATH3aLMHY 3TAIOB IOATOTOBKU YIPABILIIOMIMX MPOrpaMM

CocraBisTh GYHKIMOHAIIGHEIE MOJEIN PabOTH HOBEIX KOMIOHEHTOB CAM-
CHCTEM
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CocCTaBIIsITh TEXHHYECKHE 3a/laHMA Ha pa3paboTKy HOBBIX KOMIIOHEHTOB
CAM-cucrem

OueHuBaTe, 3amMcH B 0a3aX 3HaHMM M CIPaBOYHHKAX CHCTEMBI
aBTOMATH3HPOBAHHOTO NMPOEKTHPOBAHHS, CO3AHHBIX CIENAANHCTaMH Oolee
HHU3KOM KBIM(UKALMU

HeoOxonuMbie 3HaHUS Texnonorus IIPOU3BOACTBA MNPOAYKIMH B OpraHu3anud, IICPCICKTABBI
TCXHHUYCCKOrO pa3sBuTHs

MeToasl aHaIH3a TEXHUYECKOT'O YPOBHA 00BEKTOB TEXHUKH U TEXHOJIOTHH

IlepenoBoii oTeuecTBEeHHEIH U 3apyOexHBIH ONMBIT B Mcnoab3oBaHud CAM-
CUCTEM

TexHHYeCKMe  XapaKTEPUCTUKA W (YHKOMOHAIBHBIE  BO3MOXKHOCTH
OTe4YeCTBEHHEBIX M 3apybexHbix CAM-cucteM

MeTtogonoruu Q)YHKI.II/IOHEU’IBHOFO MOJACIHPOBAHUA TPONU3BOACTBCHHBIX
CHCTEM

DyHKIHOHAIBHbIE BO3MOXKHOCTH W ocobeHHOcTH paborsr B PDM- u ERP-
CHCTEMax, HCHOJIB3YEMbIX B OpraHU3alMu

Jlpyrue XapakTepUCTHKA | -

IV. CBenenusi 06 opranu3anuax — pa3padorunxax npogeccMoHaIbLHOro CTaHJAPTA

4.1. OTBeTCTBEHHASI OPraHA3ANMS-Pa3PadOTIHK

O6mepoccuiickoe oTpacieBoe o0beauHerne paboTomarenei «Coo3 MamuHOocTpouTeNned Poccum,
ropoa Mocksa

3aMecCTHTENb HCIIOJIHUTEIBEHOTO JUPEKTOpa Hsanos C. B.

4.2. HanMeHoBaHHS OPraHU3aNHii-pa3padoTYHKOB

Acconuanus «JIura comeifcTBIS 0G0OPOHHEIM IPEANPHIATHIM», ropol Mocksa

000 «Coro3 MammuocTpouTenei Poccuu», ropog Mocksa

CoBer 110 IPoeCCHOHAILHBIM KBATH(HKAIHUAM B MAIIMHOCTPOESHHH, Topor MockBa

PBIWIN =

®I'BOY BO «MocKOBCKHii rocyAapcTBEHHBIN TeXHU4YecKui yHuBepcuTeT nMeHd H. O. baymana
(HaIMOBAILHEIN HCCIIEI0BATENIBCKAM YHUBEPCHUTET)Y, ropoa Mocksa

5 ®I'BY «BcepoccHiiCKuii Hay4HO-HCCIeA0BaTENCKHI HHCTHTYT TpyAa» MuHTpyaa Poccun, ropoz
Mocksa

! O6wmepoccuiicknii knaccuukaTop 3aHATAMN

2 O6mepoccHiicKuii k1accHPUKaTOp BUAOB IKOHOMHUECKOH AEATENLHOCTH

3 EuHBIi KBaTM(DUMKALMOHHbIH CHPABOYHUK JOJDKHOCTEH PyKOBOIMTEINEH, CICLHANNCTOB H CIIYXKalluX.

* O6wepoccuiickuii knaccudukarop npodpeccuit paboumx, AOMKHOCTEH CIyKaHUX U TapHQHBIX pa3psioB.
3 O6mepoccuiickuii KnacCHUKATOP CreNHaNbHOCTEH M0 06pasoBaHuIo.




