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MHHHMCTEPCTBO TPYIA ¥ COIHAJILHOM 3AIUTHI
POCCHIICKOM ®ENEPAITHH

IHIPHKA3

MockBa

06 yrBepxaeHnr NpodecCHOHAIBLHOIO CTAHAAPTA
«CrenHa ucT N0 KOMNLIOTEPHOMY NPOrPAMMHPOBAHHIO CTAHKOB €
YHCJOBBIM POrPaAMMHBIM YIIPaBJIeHHEM»

B cootBercTBHM c mynkToM 16 IlpaBunm pa3paGoTku, yTBEpXKIEHHUS H
IPAUMEHEHHs IPOGECCHOHANBHBIX CTaHAAPTOB, YTBEPXKIEHHBIX IIOCTAHOBJIEHHEM
IlpaButenscrea Poccuiickoit @epeparuu or 22 suBaps 2013 r. Ne 23
(Cobpanue 3axoHomarenbcTBa Poccmiickoit ®enepauuu, 2013, Ne 4, cr. 293;
2014, Ne 39, c1. 5266), npuKa3 b Balo:

YTBepAUTE NpHUIaraeMslil MpogecCHOHANBHbIH cTaHAapT «CHelnanucT mno

KOMIIBIOTEPHOMY MNPOrPaMMHPOBAHHIO CTAaHKOB C YHCJIOBBIM IIPOrpaMMHLIM
YIPABJICHHEM».

Munuctp M.A. Tonunun
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YTBEPXJIEH
npuka3zoM MunucrepcTsa
TPYAa ¥ COLMAIBHOHN 3aIIUTEL
Poccuiickoit ®enepanuu

oT «MZOM ropon Ne 7744

[TPO®ECCUOHAJIBHBIN CTAHIAPT

Cnennajmcr no KOMIIBIOTEPHOMY NpOrpaMMHPpPOBaHHIO CTAHKOB ¢ YHC/IOBbBIM

NPOrpaMMHBIM YIIpaBJIEHHEM

401

PerucrpaumoHHslit HoMep

I. O6mmue cBegenus

KOMHBIOTCPHOC IIpOrpaMMHAPOBAHHE CTAHKOB C YHCJIOBBIM IIPOrpaMMHEIM 40.089

_ympaBlieHHeM

(HauMeHOBaHUe BHIA IIPO(EeCCHOHANBHOM AEATENLHOCTH) Kox

OcHoBHas 11e11b BUZa IPOGECCHOHANBHOM JEATENBHOCTH:

P a3paﬁaTI>IBaTb YIPpAaBJIAIOMHUE IIPOTrPaMMBI U3TOTOBJICHHA HA CTaHKaX C YUCJIOBBIM IIpOrpaMMHBIM
ynpasjiaCHHUCM Jeranen pasnnqnoﬁ CJIOXKHOCTH B COOTBCTCTBHH C TCXHHYCCKUMH TpCGOBaHPIMI/I

I'pynna 3ansaTwit:
2132 TIporpaMmucTE! 2145 HHxeHephl-MEXaHUKH H TEXHOJIOTH
MallMHOCTPOCHHUS
(xon OK3Y) (HauMeHOBaHHE) {(xox OK3) (HanMeHoBaHHUE)

OTHeceHHE K BHIaM SYKOHOMHYECKOM NeATeILHOCTH:

25.30.1 IIpou3BoACTBO MAPOBEIX KOTJIOB H HX YacTei

25.30.2 ITpon3BoACTBO ANEPHBIX PEAKTOPOB U HX COCTABHBIX YacTel, B TOM HCIE LA
TPAHCIIOPTHBIX CPEACTB

25.40 IIpon3BoacTBO Opyxus U GoenpuIacos

25.62 O06paboTka METAUTHIECKUX U3JENIHI MEXaHHYECKast

25.73 ITpon3BOACTBO HHCTPYMEHTA

28.11 IIpousBoacTBO ABHraTenen " TYpOHH, KpOME aBHAIIMOHHBIX, aBTOMOOHIILHEIX H
MOTOUMKJIETHBIX JBHraresiei

28.12 ITpou3BOJCTBO rMAPABIHIECKOTO U THEBMATHIECKOI'0 CHJIOBOTO 000PYI0BaHHS

28.13 ITpou3BOACTBO IPOYMX HACOCOB M KOMIIPECCOPOB

28.14 ITpou3BOACTBO MPOYHX KPaHOB U KJIanaHOB

98.15 ITpon3BoACTBO MOAMIMITHUKOB, 3y04aThIX Nepead, JJIEMEHTOB MEXaHHIECKHX IIepeaay i
IPHBOJIOB

28.22 ITpou3BoOACTBO MOABEMHO-TPAHCIIOPTHOrO 060pYAOBaHHS

28.24 ITpou3BOACTBO PYYHBIX HHCTPYMEHTOB C MEXaHM3UPOBAHHBIM IIPHBOJIOM

28.25 ITpoH3BOACTBO MPOMBIILIEHHOrO XOJIOAWIHHOTO M BEHTHIISIIHOHHOTO 060pYI0BaHHSA

2899 ITpou3BOACTBO NPOYUX MAIIMH U 060pyAOBaHHS OOIIEro Ha3HAYEHHs, He BKIIIOYEHHOIO B
IpyTHe TPYIIIHPOBKH

28.30 IIpou3BoACTBO MaIWH B 060PYIOBAHHS I CENECKOrO H JIECHOIO X035HCTBa

28.41 ITpon3BoAcTBO MeTaI000pabaThIBalOmIero 060pyOBaHHS

28.49 ITpon3BOACTBO IPOYHX CTAHKOB
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28.91 [Tpon3BOACTBO MAIUH ¥ 060PYIOBAHHSA [/ METALTYPrHH

28.92 [Tpou3BOACTBO ManIuH ¥ 060pyAOBaHUA I JOOBIMH MONE3HBIX HCKOMAEMBIX H
CTPOHTENHCTBA |

28.93 ITpou3BOACTBO MAIIKH ¥ 000PYJOBAHHS I IPOU3BOACTBA ITHIIEBBIX IIPOAYKTOB,
HAIMHUTKOB M TabayHBIX U3JEIHH |

28.94 [Tpou3BoAcTBO MamINH K oGogyzxoaaan JUIS H3TOTOBJIEHHS TEKCTHIIBHBIX, IBEHHEIX,
MEXOBBIX H KOXaHbIX H3EIUH

28.95 [Tpou3BOICTBO MaNIMH W 060PYZOBaHUS 1JIS H3TOTOBJICHHA OyMard ¥ KapToHa

28.96 ITpon3BoACTBO Mam¥H U 000pyJOBaHHUS A NepepabOTKHU MJIACTMACC H PE3HHBI

28.99 [Tpou3BOACTBO MPOYHX MAITUH H oﬁppynonannx CIIEIMATFHOTO Ha3HAYEHHS, HE
BKJIIOYEHHBIX B IPYTHE IPYNIHUPOBKA

29.10 ITpou3BOACTBO aBTOTPAHCHIOPTHBIX CPEACTB

29.20 ITpon3BOACTBO Ky30BOB I aBTOTPaHCIOPTHBIX CPEACTB; IPOHU3BOICTBO IPHIENIOB H
MIOJIYIIPHIIETIOB

29.32 ITpou3BOACTBO IPOYHX KOMIUIEKTYIOIIHX U MPHHALIEKHOCTEH A1 aBTOTPAHCIOPTHIX
CpEICTB

30.11 CTtpouTenbcTBO Kopabiieit, CyJIOB U IIaByYHX KOHCTPYKIMH

30.12 CTpOHTENBCTBO NPOTYIOYHBIX H CIIOPTHBHEIX CYAOB

30.20 ITpoHn3BOACTBO XETe3HOAOPOXKHBIX JIOKOMOTHBOB H ITOJBMXXHOI'0 COCTaBa

30.30 ITpou3BOACTRO JIETATENBHBIX ANIAPATOB, BKIIOYas KOCMHYECKHE, H COOTBETCTBYIOIIETO
obopynoBaHus

30.40 ITpou3BOACTBO BOCHHBIX 6H0EBBIX MAMIUH

30.91 ITpou3BOACTBO MOTOLUKIIOB

30.92 [Ipou3BOACTBO BENOCHIIEAOB ¥ MHBATMAHBIX KOJIICOK

30.99 ITpon3BOACTBO NPOYHX TPAHCIIOPTHBIX CPEACTB U 000pYAOBAHHS, HE BKITIOYEHHEIX B
JpYyTHE FPYINHPOBKH

33.11 PemonT MeTanmnounsaenuit

33.12 PeMOHT MammuH ¥ 060pyROBaHHSL

33.14 PeMoOHT 3J1exTpHIecKkoro o6opyaoBaHus

33.15 PeMOHT H TexHHYecKoe 06CTy)KHBaHHE CYJ0B H JIOJOK

33.16 PeMOHT u TexHUYeCKOe 0OCITY)KHBaHUE JeTAaTENbHBIX allllapaToB, BKIIOYas KOCMAYECKHE

33.17 PEMOHT H TEXHHYECKOE OOCITY)KHBAHHE [IPOYUX TPAHCIIOPTHBIX CPEICTB M 060pyIOBaHHS

33.19 PemoHT nipodero o60pyoBaHAs

(xom OKB3TY)

(HaHMCHOBaHPIC BHIa 3KOHOMHYECKON JIC}ITCJILHOCTH)
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IT1. XapaxkTepHcTuka 06001UIeHHBIX TPYAOBBIX GyHKIMH

3.1. O60o6menHas TpynoBast GyHKUHS

KoMmnbioTepHOe MporpaMMHpOBaHHE CTAHKOB C
YHCJIOBBIM I aMM HHEM 2-

HarMeHoBaHHe POTpaMMHEIM YTpaB/IeH 2-u Kox| A YposeHs 5
3-koOpaHHaTHOH 00pabOoTKH J1€3BHAHBIM KBAMQHKALHH
HHCTPYMEHTOM

IIpomcxoxaeHune

06061meHHOM TPYHOBOMH Opurunan X 3aHMCTBOBaHO U3 OpPUTHHANA

dyHKIRM I

Kon Perucrpaunonnslii
OpHTHHAIA HOMep
npo¢ecCHOHAIBHOrO
cTaHAapra

Bo3moxublie WnxeHep-nporpaMMuCT

HaWMEHOBaHHS CremyamicT 110 KOMIBIOTEPHOMY IIPOrpaMMUPOBaHHIO CTAHKOB C YMCIOBEIM

JOJDKHOCTEH NPOrpaMMHBIM YIIPaBIEeHHEM

TpeGoBanus x
06pa3oBaHHIO U
00y4eHHI0

Bricuiee o6pa3oBanue — OaxanaBpHar

TpeGoBaHuA K OIBITY
HpakTHIeCKo#d paboThl

I'Ipaxmqecxnﬁ OIIBIT paGOTBI Ha HHXCHCPHO-TCXHHYECKHX NOJDKHOCTAX HC
MCHECE OJHOroO roga

Oco0kle ycnoBus
Jormycka K pabore

[IpoxoxaeHue 06s3aTeNbHBIX IPeIBapUTENBHEIX (IIPH MOCTYIUICHHH Ha
paboTy) H NepHOAMIECKAX MEIUILIMHCKIX OCMOTPOB (06Ce0BaHu), a TakKe
BHEOYEPEIHBIX MEIULHHCKHX OCMOTPOB (06CeoBaHH i) B yCTAHOBICHHOM
3axoHOaTeNCTBOM Poccuiickoit denepalMu mopsake

ITpoxoxaeHne paGOTHHKOM HHCTPYKTaXa 110 OXpaHe TpyAa

JIOIIOJIHHTCJIBHBIC XapaKTEpHUCTHKHA

Haumenoanue 6a30Bo# IpyIIbl, JOJDKHOCTH
HaumenoBaHue BOKYMEHTA Kon
(mpotecCHn) HITH CIIENHATBHOCTH
OK3 2132 [IporpaMMucTHI
2145 HmxeHepbI-MEXaHUKH H TEXHOJIOTH
MaIIHHOCTPOCHHS
EKC* - HHxeHep-nporpaMMHCT
OKCO’ 150900 TexHonorus, 060py10BaHHE B aBTOMATH3AUS
MAITHHOCTPOUTENBHEIX IIPOM3BOJCTB
151000 KoHCTpyKTOpCKO-TEXHOIOTHIECKOe obecieueHne
MAIIHHOCTPOUTENHHBIX IIPOH3BOJICTB
151001 TexHo10rMs MAIMHOCTPOESHUS
151003 WHCTpyMeHTAIbHBIE CHCTEMBL
MaIIFHOCTPOUTEIFHBIX NPOU3BOACTB
220200 ABTOMaTH3alHs M YIIpaBJICHUE
220301 ABTOMAaTH3aIM TEXHOJIOTMYECKHUX MTPOLIECCOB H
IPOHU3BOACTB (II0 OTPACLIM)




3.1.1. TpynoBas pynxuus

HammernoBaHue

006paboTku

Pa3paboTka I1aHa BHIOTHEHHS ONepalliy
HA CTaHKEe C YHCIJIOBBIM IIPOrPaMMHBIM
yIpaBleHHEM 2- H 3-KOOPAMHATHOH KBAITHHKALHH

VposeHsb
Kox | A/01.5 (HIOXypOBEHB) 5

JIE3BUAHBIM HHCTPYMEHTOM

TporcxosxaeHue TPYXOBOM
Py

Opurmean X | 3aMMCTBOBaHO U3 OpHIHHANA

Kon PeructpausoHHsIit
OpHrHHana HOMep
pOeCCHOHANBHOTO
CTaHIapTa

Tpynossie nercTBHA

AHang3 9epTexa AeTand, TEXHHIECKUX TpeOOBaHHH U HOPM TOYHOCTH

AHamu3  CcOOTBETCTBHA TpeOyeMBIX I[1apaMeTPOB TOYHOCTH  JETAIH
TOYHOCTHBIM XapaKTEPUCTHKaM CTaHKa C YHCIOBBIM IIPOrPaMMHBLIM
yIpaBJICHHEM

AHaIH3 CXEMBI 633Hp0BaHHSI YCTAHOBKH M 3aKpPCIUICHUSA OCTATH

OnpeneneHHe YHCJIa YCTAHOBOB 3arOTOBKH

Onpenenenue 304 00paboOTKH ONHUM H.HCTPYMCHTOM

BriaBnenne BO3MOXHOCTH HCIIOJIL30BaHNA TUIIOBEIX CXEM IIEPEXO0J0B

Omnpenenenne cocTaBa OCHOBHBIX M BCIIOMOIaTe/IbHBIX IEPEXON0B

BeIGOp pexyIIux H BCIIOMOraTelIbHBIX HHCTPYMEHTOB UL BBITOTHEHHS

'OCHOBHBIX ITEPEXOZIOB

Onpenenenne Habopa HHCT‘pYMeHTOB IS BBITOJTHEHHS onepamm

BBIOOp CHCTEMEI KOOPIMHAT U HYJIEBOH TOYKH IeTalIH

BrigBieHne He0OXOAMMOCTH HCIOJIE30BAHUS CMeIICHUHI H)’JICBOﬁ TOYKH

BrlaBieHHE BO3MOXHOCTH HCIIONB30BaHUs TOTOBBIX MOIIPOrpaMM

CocraBnieHHe 5CKH3a KapThl HATAKH

OIIpCJICJICHHC KOOpJAWHAaT OIIOPHEIX TOYEK

OnupeneneHue TpacKTOpHil IBIKEHHUS HHCTPYMEHTOB

Onpezenenne o6mero IiaHa OHepaliy U IOCIEIOBATENEHOCTH 00paboTKH
HOBEPXHOCTEH 3arOTOBKH

HeobXomMEle yMEHUSA

OdopmreHre TeXHONOrHIeCKOH OKYMEHTalMH

AHaTH3UpPOBATh U oTpaGaTHIBaTh H3ENHS Ha TEXHOIOTHYHOCTE

YcTaHaBnIUBAaTh TEXHOJOTHYECKYIO  IMOCNIEAOBATCIBHOCTE H  PEKHMBI
06p360TKH II0 TEXHOJIOTHYECKOH KapTe UIN CAMOCTOSITEIbHO

HpOCKTPIpOBaTB TEXHOJIOTHYCCKUE OINCpallMd H3TOTOBJICHHUA Jerane#f Ha
CTaHKax ¢ YHCJIOBBIM IPOrpaMMHBIM YIIpaBJIICHHCM C HCIIOJIb30BAHHEM
COBPEMEHHEIX CHCTEM aBTOMAaTU3HPOBAHHOI'O IPOCKTHPOBaHUSA

Onpenensats miaHsl 06pabOTKH NOBEPXHOCTEH B COOTBETCTBHH C 33JaHHBIMU
napaMeTpaMu TOYHOCTH U Ka49ecTBa II0BEPXHOCTEH

Br1B1TE 30HEI 00pabOTKH OJTHUM HHCTPYMEHTOM

OdopMIATE  TEXHOJOTWYECKYIO JOKYMEHTAllHI0O B  COOTBETCTBHH C
TpeOOBaHHAMHI

BHOCHTh H3MEHEHHd B TEXHHYECKYI0 JOKYMEHTAMIO B CBA3H C
KOPPEKTHPOBKOH TEXHOJIOTHIECKHX IIPOLIECCOB H PEXUMOB 00paboTKH

CornacoBelBaTh pa3paboTaHHYIO HOKYMEHTAIMIO C MOAPasICICHUSAMH
OpraHH3alHH

HeobxonuMmele 3HaHUS

Meromuyeckue ¥u HOpPMAaTHBHBIC MAaTepHaJIBl IO TEXHOJOTMYECKOM
IIOATOTOBKE MPOHU3BOIACTBA.

Meronuueckue H HOpPMATHBHBIC MAaTEPHAIBl IIO TE€XHOJIOTHIECKON
IIOATOTOBKE ITPOU3BOACTBA
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OCHOBHI TNIPUMCHCHUS CUCTCM aBTOMAaTH3INPOBAHHOI'0 NIPOCKTHPOBAHUS

CoBpeMeHHEIE CPECTBA BEIHUCIATENLHON TEXHUKH, KOMMYHUKANWMH H CBA3H _

DyHKIMOHANBHEIE BO3MOXHOCTH M IpPHHIMIB paboThl 060pydoBaHHs ¢
YHCJIOBBIM IPOTPaMMHEIM YIIPaBIICHHEM

COBpeMeHHHe HHCTPYMCHTHI H TCXHOJIOTHYCCKass OCHAaCTKa A1 CTaHKOB C
9JUCJIIOBBIM IIPOrpaMMHEBIM YNIPaBJICHHEM

MeTozp! H peXXHMBI BEICOKOIIPOM3BOUTENBHON 00pabOTKH MaTepHAIOB

TexHuuecKMe XapaKTEpPUCTHKH M 3KOHOMHYECKHE IIOKAa3aTeNH JTydIIMX
OTEYECTBEHHBIX U 3apyOEKHBIX TEXHOIOTHH, aHAJIOTHIHBIX IPOEKTHPYEMBIM

THII0BBIE TEXHOJIOTHYECKHE IPOLECCHI H3IOTOBJICHUA Jetanei

Cnemuduka MpOEKTHPOBAHUA TEXHOJOIHYECKHX IIPOIIECCOB H3rOTOBJIEHHUA
Jerained Ha 060pyIOBaHHH C YACIOBLIM IIPOrPaMMHBIM YTIPaBI€HHEM

Tunossle mnanbl 06pabGoTKA MOBEPXHOCTEH B COOTBETCTBHM C 3aJaHHBIMU
napaMeTpaMi TOYHOCTH

[Ipuanuner  BeiOOpa cHCTeM KOOpPOMHAaT M HYJEBBIX TOYEK IpH
IpOrpaMMHPOBAHAH

Tunossle cxeMbl TNIEPEX0J0B

Teopus 6a3upoBaHus

Teopns pasmMepHBIX nenei

PexxnMEI pe3aHns MaTepHAIOB

O6pabarsBaronyue HHCTPYMEHTEI

Texnudeckne TpCﬁOBaHPIﬂ, NIPpEABABIIACMBIE K CBIPBIO, MATE€pHAJIaM, roTOBOM’
IIPOOYKIIUHA

Bung! 6paka u cioco6sI ero mpeaynpexaeHus

OCHOBBI 3KOHOMHKH ¥ OpraHusalyi Ipon3BOACTBA

TpyznoBoe 3akonogatenscTBo Poccuiickoit Peaepanuu

leyrne XapakKTCPUCTHKHA

}ICSITCIIBHOCTL, HampaBJICHHaA Ha pEeOICHUE THIIOBBIX 3aaa4
TEXHOJIOTHICCKOI'0O XapaKrepa

3.1.2. TpynoBan pynxuus

Pa3paboTka ympapisioneit mporpaMMel B
[IporpaMMHpOBaHME CTAHKA C YHCIIOBBIM YpoBeHs

HaumeHoBaHHe | IPOTPaMMHEIM YIIPaBJICHHEM 2- H Kon | A/02.5 (momypoBeHs) 5
3-xoopauHaTHOH 06paboTKH JIe3BUHHBIM KaIMpHKALMH
HHCTPYMEHTOM

Tlporcxoxaetne TpyAoBot | Opurmuan X . 3aMMCTBOBaHO U3 OpHruHana

byHKuMH : :

Koz PerncTpauroHHblH
opuUruHana HOMEp
npoecCHOHANBHOIO
cTaHzapra

TpynoBele meiicTBUs

Wnentaduxanus yupasisomei IporpaMMel

Br160p pabouux nnockocTel U IIIOCKOCTEH HHTEPIOJISLIHA

®opmupoBaHue TabIuI KOPPEKUUH HHCTPYMEHTOB

®opmupoBaHue TabIHI CMENIEHHI CHCTEM KOOPIMHAT

BBog ucxonxoi nHbOpMaLUn

[IporpaMMHpOBaHHE TpPACKTOPHH IBM)KEHHS HHCTPYMEHTOB H PEXHMOB
06paboTku

HpOI’paMMHpOBaHHe BCIIOMOTATCJILHBIX IIEPEXOI0B

_Kowmmionoska ynpasssiomest mporpaMme

Busyanusanus npouecca o6paboTku 1 KOHTPOJIb YIPAB/ISIONEH TPOrpaMMBI
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YTOo4YHEHHE 3CKM3a KapThl HAJIAAKHA

Heobxonumele yMeHuS

Ananu3upoBaTh 4 0TpabaThIBaTh H3AEMUA Ha TEXHOJIOIHYHOCTD
TIpMMEHATE Cpe/ICTBa ABTOMATH3AINH TEXHOJIOTHIECKOTO IPOEKTHPOBAHAS
Paspa6aTriBaTh ynpaBifiompe MporpamMMbl Ha sf3bIKax NMpOrpaMMHpPOBaHUA
CHCTEM YHCJIOBEIM IIPOrPAMMHBIM YIIPaBICHHEM

Pa3pa6athIBaTh yNpaBIIONIAE IPOrpaMMBl Ha SA3bIKaX BHICOKOTO YPOBHS
[TporpaMMupOBaTh CHCTEMBI YHCJIOBOTO IPOTPaMMHOIO YIpPAaBJIEHHSA B
JMAJIOTOBOM PEXHMeE

OcymecTBiIsTh BBOA HCXOAHOM wHOQoOpMammu B ¢opMare  s3bIKa
IIPOrpaMMHUPOBAHHSA CHCTEMEI YHCIIOBOr0 IPOrPaAMMHOTO YIIPaBIEHHUS
VCTaHaBINBaTh TEXHOJOTHYECKYIO IIOCIEHOBAaTENbHOCTD H  PEXHMBI
00paboTku

Co3naBarh ynpaBIsiomue nporpaMMsl (hparMeHThl IPOrpaMM) ¢ IMTOMOIIBIO
aBTOMAaTU3HPOBAHHBEIX  CHCTEM  IPOCKTHPOBAHHA  TEXHOJIOTHYECKHX
IPOLIECCOB

CocTaBisaTh, COXPaHATH U HCIOJIB30BATh TaOIMIBI CMEICHUS «HYIISA»
_COCTaBIIATS, COXPAHSTE H HCIOJb30BATh TAOMALE! MHCTPYMEHTOB
ITporpaMMupOBaTh 3alUIIEHHEIE 30HbI Ha CTRHKE

Co3paBath B HCIIOIB30BaTh OMOIMOTEKH IPpOrpaMM H MOANPOrpaMM
Co3znaBaTth ¥ HCIONB30BATh TapaMETPHUECKHE IIPOrPaMMBI
Wcnone3oBare  BO3MOXHOCTH  CHCTEMBI  YHCJIIOBOTO  IIPOIPaMMHOIO
YIIPaBJICHHS 10 IPOrPaMMHPOBAHHUIO BEICOKOIPOM3BOAMTENBHOM 06paboTKu |
Hcmonp3oBaTh (QYHKUMH  MAaHHMYJIHPOBAaHHUA  3allpoOrpaMMHPOBAHHBIM
KOHTYPOM

[TpHMEHATH CTAHOYHEIE IHKIIBI

[TpuMeHSATs H3MEPUTENbHBIE LIUKITEI

. KoMMeHTHpOBATh YIpaBJIAIOIIHe IpOrpaMMB]
ITporpamMmmupoBaTh HHGOPMAMOHHBIE COOOIMEHHA
C noMOIIBIO MOCTIPOLIECCOPOB OCYIIECTBIATH aJaNTaluIo pa3paboTaHHOH B
CHCTEME aBTOMATH3HPOBAHHOTO IPOEKTHPOBAaHUSA YIPaBIIAIONIEH TpOrpaMMEl
_ K KOHKPETHEIM CHCTEME YHCIIOBOTO IIPOrpaMMHOTO YIPABIeHHs ¥ CTaHKy |
 BHOCHTH W3MEHEHHS B TEXHHYECKYI0 [JOKYMEHTAIMIO B CBA3H C
KOPPEKTHPOBKOM TEXHOJOTHYECKHX IPOIECCOB, YIPABISIOMHUX IIPOrpaMM H
PEXHMOB 00paboTKH

OdopMaTE COIPOBOIUTENHHYIO TOKYMEHTALHIO
KoHTponmupoBaTe  coOMOfeHHE  TEXHONOTHMYECKOH  IUCLHUIUIMHBI B
IPOM3BOJACTBAX M Li€XaX, IPABHJILHOCTH JKCILTyaTallMM TEXHOJOTHYECKOTO
060pyIoBaHUA

Heo6xoauMele 3HaHHS

CTaHIlapTI:-I M TEXHHYCCKUE YCIIOBHS

Meroanueckue u HOPMaTHBHBIC MarT€pHaIbl II0 TEXHOJIOIM4YECKOMN
IIOAT'OTOBKE IIPOU3BOACTBA

OCHOBHI NIpUMEHEHHUS CHCTCM aBTOMATHA3UPOBAHHOI'O IIPOCKTHPOBAHNA
np06.TICMHO OpPHEHTHPOBAaHHBIE SA3BIKH MUIA [POrpaMMHPOBAHHA CHCTCM
YHUCJIOBOTO NNPOrpaMMHOI0 YIIPDaBJICHHS

HI/IEUICKTLI A3bIKa NpOrpaMMHPOBAHUA CTAHKOB C YHCJIOBBIM IIpOrpaMMHBIM
YIIPaABJICHHACM H A3BIKOB BEICOKOI'O YPOBHA

OCHOBEHI NPHUMCHEHHS I1aKETOB EXOBOI0 NpOrpaMMHUPOBAHNA

Cucrembl H MeTOABl pa3pabOTKH  YNpPaBIAIOMIMX [pOrpaMM  Ulf
000pYIOBaHHMA C YUCIOBBIM IPOrPaMMHBIM YIIPaBJICHHEM

DOYHKIMOHATIBHEIE BO3MOXHOCTH M IIPHHIMIBI paGoThl 00OpYIOBaHHUS C
9UCJIOBBIM [TPOrPaMMHBIM YIIPaBIICHHEM

CoBpeMeHHBIE HHCTPYMEHTBI M TEXHOJIOTHYECKasi OCHACTKa [JIA CTAHKOB C
YHCIOBEIM IPOTPAMMHBIM YIPaBI€HHEM

DopMeI 3anucy HCXORHOH HHPOPMAIIMH I IPOrPaMMHPOBAaHHS
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[IpUHIMOBI, METOABI H CPEJCTBA IIPUBA3KA «HYIIS» AETAH K «HYJIIO» CTaHKA

BuIbI HHTEPIOJISIMHA U cIIOcO0BI UX IPOrPaMMHPOBAHMUS

Teopus pa3MepHBIX 1enei

PexxuMEI pe3aHus MaTepHanoB

OCHOBHBIE M BCIIOMOTaTeNbHBIE KOMAHMBI, CHEHMHANBbHBIE (QYHKIMM, HX
CBOMCTBa M ITpaBHJIa IPUMEHEHHS

Pexxumbl 06paboTKH MaTepHaNIOB

Mertons! n CpeACTBa NOCTIPOLCCCHPOBAHUS IPOrpaMM

Metonrl 1 CpEACTBa KOHTPOJIA M pEAaKTHPOBAHUS YIIPABJLIIOMNX ITpOrpaMM

Cpep;cma BBIYHCIINTENBHON TEXHUKH, KOMMYHHKAIIUH U CBA3H

COBpCMCHHLIC CHCTEMBEI aBTOMATH3HUPOBAHHOI'O HpOCKTPIpOBaHIfDI
TEXHOJIOTHYCCKHX ITPOIICCCOB

Buzarl 6paka u criocoOBl ero npeaynpexacHus

. pa3pabaThIBarOTCs YIPaBJIAIONIHE IPOrPaMMBI

PyxoBozsume M HOpMaTHBHBIE MaTepHaibl, PETIaMEHTHPYIOIIHE METOMIRI
NpPOrpaMMHpPOBAHHs CHCTEM YHCIOBOTO IPOrpaMMHOrO  YNpaBJIeHHS,
HCIONB3YeMBIX U1  yIpaBleHHs o0OOpyJoBaHHEM, NS  KOTOPOro

Tpynosoe 3akoHOmaTeNsCTBO Poccuiickoit Penepalun

Jpyrue xapakTepUCTUKA

. TEXHOJIOTHYECKOr'0 XapakTepa

IIGSITCJ'IBHOCTB, HalpaBJC€HHAA Ha pEUICHHE THITOBBIX 3aaa4

3.1.3. TpynoBas ¢pynknus

OTnagka ynpasigiome mporpaMMbI CTaHKa v
poOBeHb
Hanmenosasme | © AC/TOBBIM IIp OI‘pal\fMHBIM YHpaB/ICHHEM Kom | A/03.5 (moaypoBeHs) 5
2-u 3:Koop,unnamon o6paboTkn N ——
JIE3BUMHBIM HHCTPYMEHTOM
Tlporcxoxenite TpyA0BOH Opurunan X ' 3aUMCTBOBAHO M3 OPUrHHATA
$yrKUHH
Kon PerucTpauHOHHBIH
OpUruHaNa HOMep
npoheCCHOHANTBHOIO
cTaHjapTa

- Tpynossle peicTBUS

[TpoBepka ¥ KOPPEKTHPOBKA YIIPaBIISIONIEH IPOrpaMMBI

Otnanka ynpapisiomei NporpaMMBl

VTouHeHHMe 3CKH3a KapThl HANTAAKH
KoppeKTHpOBKa CONPOBOTHTENBHOM [IOKYMEHTAITHH

CocTaBleHHe HHCTPYKIHMH 110 paboTe ¢ IporpaMMaMH

KoHTpONE COOMIONEHHS TEXHONOTHYECKOH [HCHMIUIMHBI B IeXaX H
IPaBUIBbHON SKCILTyaTallM¥ TEXHOJIOTHYECKOro o0OpyIOBaHHA C YHCIOBBIM
NpOrpaMMHEBIM YIpaBIeHWeM

Heobxoxumble yMeHHS

IIporpaMMHpOBaTh CTaHKH Ha A3bIKAX CHCTEMBI YHCIOBOTO NPOrpaMMHOIO
YIpaBJICHASL

HpOI’p&MMHpOBaTL Ha sI3bIKaxX BbICOKOI'O YPOBHSA

PaGorarts B pexxuMe BepudUKalMK YIPaBIIAIOIHKX IPOrpamMm

HUcnoap3oBaTh METOHNLI IIOMCKAa ¥ BBIABJICHHA omubOK B YIIPABJIAOIINAX
nporpaMmMax o

BbISBIATE FeOMETPHYECKHE, CHHTAKCHUECKHE U CeMaHTHYECKHE OIHOKH B |
YIIPaBISIOMHAX IPOrpaMMax

PaboTars B pe>xuMe BU3yaTH3alMH YIIPaBJISIOMHX nporpaMM

VcKaTh U BBIABIIATH TEXHOJIOTHYECKHE OMIUOKH
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Pa6oTath B pexxuMe BU3YAIH3AIMH YIPABISIOUIKX IPOrpaMM

BHoCHTD H3MEHEHHS B TEXHHYECKYI0 JIOKYMEHTAlMIO B CBA3H C
KOPPEKTHPOBKOH TEXHOJNOTHIECKHX IIPOLIECCOB, YNPABIAIOMMX IPOrpaMM H
PEXXHMOB IIPOH3BOJCTBA

CocTaBmaTh HHCTPYKIHH 110 paboTe ¢ IporpaMMaMH

KontpomipoBath  cobmofeHMe  TEXHOJOTMYECKOH ~ MUCLMIUIHHBI B
NPOM3BOACTBAaX U ll€XaX, NPaBUIBHYIO OKCILTyaTallUi0 TEXHOJOTHYECKOIo
obopynoBaHHs

Heo06xomnMEle 3HaHNSA

A3pixn nporpaMMHpOBaHNS CUCTEM FHCIIOBOI'0 NPOrpaMMHOI'0 YIIDABJIICHHS

KoMaHzBI sS3bIKa IPOrpaMMHpPOBAHHS CHCTEM YHCJIOBOrO IPOIPaMMHOIO
YIpaBICHASL

OCHOBHI 53bIKa BEICOKOT'O YPOBHS

JluasnexTsl A3bIKa IPOrpPaMMHPOBAHHUS CTAHKOB C YHCJIOBBIM IPOrPaMMHBIM
| YIIpaBJIEHHEM H A3BIKA BBICOKOTO YPOBHS
OCHOBBI [IPHMEHEHH IAKETOB [IEXOBOT0 IPOIPaMMHPOBAHHS

IIpHHIMNIEI TOCTPOSHNA YIPABJISIONIMX IIPOTpaMM

QyHKIHOHAIBHBIE BO3MOXHOCTH M IpPHHIUNBI paboTel 000pyHOBaHHA ¢
9HCIIOBBIM IIPOTPaMMHEIM YIIpaBJIeHHEM

COBpCMeHHBIe HHCTPYMEHTBI H TEXHOJIOHYE€CKad OCHACTKa IJI1 CTaHKOB C

. 9ACIOBBEIM IIPOrPaMMHBIM YIIPaBICHHEM

Hurepoetiic oneparopa

MeTo/B! [IOHCKA M BEIBIEHHS OIIAGOK B YIpaBIAIOUIMX IporpaMmax

PyxoBomdnime ¥ HOpMaTHBHBIE MaTepHalbl, pPErjaMeHTHPYIOIIHE MeETOIBI
IPOTPaMMHPOBaHHA CHCTEM YHCIOBOTO IPOrpaMMHOrO  YIIpaBJieHHS,
HCHONB3YEMBIX JUI1  yIpaBieHHd  o0opyHoBaHHS, JUIL  KOTODOIo
pa3pabaThIBAIOTCA YIIPABIAIONIKE IPOrPaMMBl

PykoBOZAIME M HOPMATHBHBIE MaTepHaibl IO OSKCIUIyaTalldd CHCTEM
YHCIIOBOTO IPOrPaMMHOrO YIIPaBJICHHS, HCIONb3YEMBIX Ui YHpaBICHUS
060pyIOBaHHs, AJI KOTOPOro pa3pabaThIBAIOTCA YIIPABIIAIONINE IPOTrPaMMEL

Hpyrue

XapaKTepHCTHKA

I[C}ITCJIBHOCTB, HarnpaBJICHHAA Ha pemeHue THIIOBBIX 3aga4y
TEXHOJIOIHYECKOI'0 XapakTcpa

3.2. O6o6mennas TpyaoBas GpyHKkuus

HaunmenoBasHne

KOMIIBIOTEPHOE IPOrpaMMHPOBAHHE CTAHKOB
C YHCJIOBBIM NIPOTPAMMHEIM YIIPaBIECHHEM

2-KOOPAHHATHOM 06paboTKH KBATHHKALMH
KOHIIEHTPHPOBAHHBIMH IIOTOKAMH JHEPrHH

Kox B VposeHb 5

ITpoucxoxaeHne 06061MEHHOM
TpYAOBOI QyHKIMH

' Opururan X 3aMMCTBOBAHO U3 OPUIMHAIA
Kon PeructpauronssIii
OpUrHHaNa HOMeEp
npo¢ecCHOHAIBHOrO
cTaHaapTa

Bo3MoxHbIe HAUMEHOBAHUSA
JIOJDKHOCTEH

Wnxenep-nporpaMMHCT
CrienyaiucT 110 KOMIBIOTEPHOMY IPOrpaMMHPOBAHHMIO CTAHKOB C
9HCIOBBIM IPOrPaMMHBIM YNIPaBJICHHEM

TpeboBanus
O6pa3oBaHHIO B 00YYEHHIO

Beicmee o6pa3oBanue — 6akanaBpHar




11

TpeboBaHHSA K ONBITY
HpaKTHIeCKOH paboTh

ITpaxTugeckwmit OUBIT pabOTH HA HHXKEHEPHO-TEXHHIECKHX JIODKHOCTSX HE
MeHee OHOTO rojia

-

Oco6rie yenosus gomycka K | [Ipoxoxaenue o6s13aTeNsHEIX IPeABAPUTENBHBIX (P IOCTYIICHHH Ha

paborte

paboTy) ¥ NepHOANYECKHX METHUIIMHCKHX OCMOTpPOB (06CIeN0BanMit), a

TAaKXXe BHEOYEPEMAHBIX MEANLIHHCKIX OCMOTPOB (06caenoBanuii) B
YCTaHOBJIEHHOM 3akoHomaTenbcTBoM Poccuiickoit desepalyu nopsake

IIpoxoxeHne pabOTHUKOM HHCTPYKTaXa 110 OXpaHe TpyAa

JlonmonHuTEMbHBIE XapaKTEPUCTUKH

H HanmenoBanue 6a30B0¥ IpyNIbl, JODKHOCTH
auMEHOBaHHE JOKyMEHTa Kon
(mpodeccur) WM CIENHATBHOCTH
OK3 2132 ITporpaMMHCTEI
2145 HmxeHeprl-MEXaHUKH ¥ TEXHOJIOTH MAIIHHOCTPOCHHUS
EKC WnxeHep-iporpaMMHCT
OKCO 150900 Texuomorus, 060pyIoBaHHE H aBTOMaTU3aLHs
MAaIIHHOCTPOUTENFHBIX IPOU3BOJCTB
151000 KoHCTpYKTOpCKO-TEXHOJIOTHIECKOE obecTiedeHue
MAaIIMHOCTPOUTENFHBIX IPOU3BOICTB
151001 TexHONMOrNsA MaMIMHOCTPOECHHUS
151003 HncTpyMeHTaIBbHBIE CHCTEMBI MANTHHOCTPOHTENBHEIX
IPOH3BOJICTB
220200 ABTOMAaTH3AlMA ¥ YIIPaBICHHE
220301 ABTOMaTH3alMA TEXHOJOTHIECKUX MPOLIECCOB H
IIPOM3BOACTB (110 OTPaCiiIM)

3.2.1. TpynoBas pyHKuus

Pa3pa60T1<a IIJIaHa BBIIIOJTHECHHUA OIICpalliH

Ha CTaHKE C YHCJIOBBIM IIPOrPaMMHbIM Vposenb
HanMenoBanue | yIIpaBJIEHHEM 2-KOOPAHWHATHOU Kon | B/01.5 (NoxypoBeHSD) 5
06paboTKH KOHIEHTPUPOBaHHBIMH KBaTHpuKaLyH

TIOTOKaMH SHEPIrun

IIpoucxoxkaeHue TpyI0BOH
PyHK1HIH

 Opurvnan X | 3aMMCTBOBAHO W3 OpMIHHAA

Kon PerncTpaunoHHBINA
opMruHana HOMep
npo¢ecCHORAILHOIO
CTaHIapTa

Tpynossle newcTBUs

AHaus yepTexa JAeTalH, TEXHHIeCKUX TpeOOBaHHH ¥ HOPM TOYHOCTH

AHanmu3  cooTBETCTBHA TpeOyeMBIX INapaMe€TpOB TOYHOCTH  ACTalIH
TOYHOCTHEIM XapakTEepHCTHKaM CTaHKa C YHCJIOBEIM IpPOrpaMMHBIM
yIpaBJeHHeM

AHaJIN3 CXEeMBI 6a3nponamm, YCTAQHOBKH M 3aKpEIUICHUSA TCTATHA

BEIsBIIEHHE BO3MOXKHOCTH HCIIOIB30BAHAS THIIOBBIX CXEM 00paboTKH

BrI00p crcTeMBI KOOpIMHAT H HYJIEBOM TOYKH JETAIA

BrisBrieHre HEOOXOJUMOCTH UCIIOIB30BaHM cMeneHn| Hy.IIeBOﬁ TOYKH

BrraBnenne Bo3MOXHOCTEN HCIIONB30BaHU FOTOBEIX MOAIIPOrpaMM

CocraBiieHre 3CKu3a KapTel HAIAAKHA

Onpe,ueneHne KOOpAHHAT OIOPHBIX TO4YEK

OnpezxeneHHe TPacKTOpPHH IICPEMELICHHUS I10TOKA KOHIICHTpHpOBaHHOﬁ
SHEPIrun

OHpClIeJICHI/Ie obrero miaHa onepanyny 1 noCIeN0BaTEIbHOCTH BBINTOJTHCHHUA
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IIepeExXoa0B

Heo6xoauMele yMeHuS

AHanM3upoBaTh ¥ 0TpabaThIBaTh U3JENMA HA TEXHONOTHIHOCT

VcTaHaBIMBaTh  TEXHOJNIOTHYECKYIO [OCTENOBATENBHOCTE H  PEXHMBI
06pabOTKH 3ar0TOBOK KOHIIEHTPHPOBAHHBIMU IOTOKAMH SHEPTHH

HpOCKTHpOBaTB TEXHOJOTHYCCKHUEC OIICpalliil H3rOTOBJICHHA JeTajieil Ha
CTaHKax ¢ 4YHCJOBBIM IIpOrPaMMHBIM YIIDaBJICHHEM C HCIIOJIb30BAaHHUEM
COBPEMEHHBIX CHCTEM aBTOMATHU3UPOBAHHOI'O IIPOCKTHPOBAHMS

eed

Onpenenats pexuMsl 00pabOTKHM INOBEPXHOCTEH B COOTBEICTBHH C
33JaHHBIMH [TapaMeTpaMy TOYHOCTH M Ka4eCTBa IOBEPXHOCTEMN

OdopMIATE TEXHONOTHYECKYI0 HOKYMEHTAIMIO B COOTBETCTBHH C
JEeHCTBYIOIUMHU TPeOOBAHHAMH

BHOCHTH H3MEHEHMSs B TEXHHYECKYI0 JOKYMEHTAlMI0 B CBA3M C
KOPPEKTHPOBKOM TEXHONIOrHIECKHX IIPOLECCOB M PEXXHUMOB 00paboTku

CornacoBrBaTh pa3pabOTaHHYIO [OOKYMEHTAHIO C MOAPa3feICHAIMH
OpraHH3alHH

KoHTpomupoBaTh  coOmofeHHe  TEXHOJNOTMYECKOH  OUCIMIUIMHBI B
IpOM3BOJCTBAX H Il€XaX, MPaBHIBHYIO 3KCILTyaTalldI0 TEXHOJIOIHYECKOro
obopynoBanus

HeobxomuMele 3HaHUSA

Meromudeckue U HOPMATHBHBIC MATCpHAIIBI IIO TEXHOJIOIUYECKOH
HOATOTOBKE NPOU3BOACTBA

Meronudeckue u HODMATHBHBIC Mar€pHadbl IIO TEXHOJIOTHYECKOH
IMIOATOTOBKE NNPOU3BOJACTBA

OcHOBBI IPAUMCHCHHUA CHCTEM AaBTOMATU3HPOBAHHOI'O0 IIPOCKTHPOBAHHUA
TEXHOJOTIHICCKHUX IIPOLECCOB

CoBpeMeHHBIE CPEICTBA BLIMHCIHTENBHON TEXHUKH, KOMMYHHKAIUH H CBS3H |

DyHKIHOHANBLHEIE BO3MOXHOCTH W NPHHIMIBL paboTel 00OpYAOBaHHAA C
YHCJIOBBIM [POrpaMMHBEIM  YTpaBIeHHEM, peaaH3ylomero o6paboTky
MaTepHaIOoB KOHIEHTPUPOBAHHBIMH IIOTOKAMH SHEPIUM

Texuugyeckue XapaKTEPHCTUKH H JKOHOMHYECKHE MOKasaTC/Id JIyYIIHX
OTCUYCCTBCHHBIX H 3apy6e)1<m>1x TEXHOJIOTHH, AHAJIOIMYHBIX IIPOCKTHPYEMBIM

Cruenuduxa MOPOEKTHPOBAHHA TEXHOJOIHYECKAX IpoIeccoB 06paboTku
3aroTOBOK KOHLICHTPHPOBAHHBLIMH NOTOKaMH SHEPIHH

CpenctBa OCHacTKH OOOpYHOBaHMA C  YHCIOBHIM  IIPOrPaMMHBIM
yIpaBlIeHHEM, peann3yonero 06paboTky MaTepHAIIOB
KOHIIEHTPHPOBAHHKIMY IIOTOKAMH YHEPTHH

OcHOBBI  (M3HYECKOM NPHUPONBI IPOLECCOB 00pabOTKH MaTepHalloB
KOHLIEHTPHPOBAaHHBIMU IOTOKAMH SHEPTHH

Merogel H pexuMbl 00paboTKM MaTepHaIoOB KOHIEHTPUPOBAHHBEIMH
IOTOKaMH 3HEpPrHd

Tumossre TEXHOJIOTHIECKHE IpOLIECCHI o6pabotkn 3aroTOBOK
KOHIIEHTPHPOBAaHHLIMHU ITIOTOKAMH SHEPTHH

Teopus 6azupoBaHUS

Teopus pasmMepHBIX Henex

Texuudeckue TpeOGOBaHUS, IIpeIbABIIEMEIE K CHIPBIO, MaTepHalaM, FOTOBOM
OPOIYKIHH

Bunrr 6paka u cioco6sl ero npeaynpexaeHus

OCHOBBI 5KOHOMHKH H Opranu3alyiy [IpOU3BOACTBA

TpynoBoe 3akoHOoAaTenscTBO Poccuiickoli @enepauuu |

Jlpyrue xapakTepUCTHKH

CTpCMJIeHIdC OIIpEeAC/ATL 3alaqy HpO(bCCCHOHaHLHOI‘O A JTAYHOCTHOTI'O
PasBHUTHSA, 3aHHAMATHCA CaMOOGp%OB&HHeM, IJIAaHHpOBaTh MOBBIIICHHE

KB/ (pUKALHH

I[eXTeIILHOCTB, HallpaBJICHHA Ha pEeIICHNAC THIIOBBIX 3aga4
TCXHOJIOTHYCCKOI'0 XapaKTepa
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PaspaboTka ynpapistionieit mporpaMmel 1
IIPOrpaMMMPOBaHUE CTAHKA C YUCIIOBEIM VposeHs
Haumenosanne | MPOrpaMMHBIM YIIPaBJICHHEM Kon | B/02.5 (nomyposeHs) 5
2-KoopIauHaTHO# 06paboTku KBATHQUKAIMH
KOHLICHTPHPOBAHHBIMH ITOTOKaMH SHEPTUH
ggg Z‘;;Meﬂue TPYAOBOA § OpurmHan X | 3aMMCTBOBAHO M3 OpHTMHAIA _
Kon Perucrpaumonnsit
OpHruHana HOMEp
IpodEeCCHOHATBEHOTO
CTaHgapTa

Tpynossie eficTBuA

WnenTudukanus ympapisiomei nporpaMMel

Br16op pabounx minockocTeil W MIOCKOCTEH HHTEPIOISINY

®opmupoBaHye TabIHL HHCTPYMEHTOB

®opMupoBaHue TabIHI CMEMEHHH «HYIIA»

BBog ncxonHo# uaGopManun

[IporpaMmMHpoBaHMe TpaeKTOPUH Ie€peMEIeHUs KOHIECHTPHPOBAHHOrO
II0TOKa SHEPrHH, OCYIECTRILIOmeEro hopmMoodpa3oBaHue

_ITporpaMMHupoBaHHe TEXHONIOTHIECKHX PEXHMOB 0OpaboTk

ITporpaMMEpoBaHHe BCIIOMOTATENBHBIX IEPEX0I0B

KommnoHOBKa ynpassionieit nporpaMMel

Buzyamu3anus nponecca 06paboTKH M KOHTPOJIb YIPaBISIOMEH TporpaMMBbl

Heobxonumele ymeHus

Amnann3upoBaTh U OTpabaThIBaTh U3LCIHA HA TEXHOJIOTHYHOCTE

ITpuMeHATH CpeACTBa aBTOMATH3al[MH TEXHOJOTHIECKOTO IPOEKTHPOBAHUS

Paspa6arriBaTh ynpapisiompe MporpaMMbl Ha S3bIKaX NPOrpaMMHPOBaHUA
CHCTEM YHCIIOBOTO NPOrPaAMMHOTO YIIPaBJICHUL

Pa3pabaTriBaTh yrpapisiomige IporpaMME] Ha A3bIKaX BHICOKOTO YPOBHA

HpOI’paMMI/IPOBaTB CHCTEMbI YHCJIOBOro IpOrpaMMHOIC YIIpaBJI€HHAS B
AAAIOTOBOM PEKHME

OcymectBnare BBox ucxomuod wuHdopmaumun B dopMmare  s3BIKa
pOrpaMMHPOBAHHS CHCTEMBI YHCIJIOBOTO NMPOrpaMMHOTO yIIpaBJICHHS

VYcraHaBIHBaTE  TEXHONOTMYECKYIO IOCJIEOBATEBHOCTh H  PEXHMBI
06paboTku

Co3naBath yIipaBisionIue MporpamMmsl (pparMeHTH IporpaMM) ¢ IOMOIIBIO
CHCTEM  aBTOMAaTH3MPOBAHHOTO  IPOEKTHPOBAHHUA  TEXHOJIOTHYECKHX

IIPOIIECCOB

CocTaBATh, COXPaHATh U UCIIONB30BATh TAOIHIBI CMEMIECHUS «HYIIS»

HpOFpaMMPIpOBaTL 3allTUIIICHHBIC 30HbI HA CTAHKE

Co3gaBaTh ¥ HCIOMB30BaTh OMOMOTEKH IIPOrpaMM U OAIPOrpaMM

Co3gaBath H HCIIOIB30BATh napaMeTpH4YCCKHAEC NNPOrpaMMBbI

Wcnonp30oBaTh  (QYHKIOHM  MaHWIOYIMPOBaHHUA  3aIpOrpaMMHPOBaHHBIM
KOHTYPOM

IIpuMeHATSH cTaHAapTHEIE (CTAHOYHEIE) IUKIBI

KoMMeHTHpOBaTh YIIpaBIISIOIIHE IIPOrpaMMbl

[TporpamMmupoBaTh HHGOpPMAHOHHEIE COOOMIEHNA

C moMoIBIO MOCTIPOLIECCOPOB OCYIIECTBIATh aJanTalldi0 K KOHKPETHOMH
CHCTEME YHCJIOBOTO NPOIPaMMHOIO YIIPaBI€HHS H K KOHKPETHOMY CTaHKY
YIIpaBIIAIOMIEH [IpOrpaMMBl, paspaboTaHHOH B CHCTEME
AaBTOMAaTH3HPOBAHHOIO MPOEKTHPOBAHMS TEXHOJIOTHYECKHUX MPOLIECCOB

BHOCHTE _M3MCHCHHMS B TEXHWYECKYIO [OKYMEHTALMIO B CBASH C
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KOPPEKTHPOBKOH TEXHOJOTHYECKHUX IPOLECCOB, YNPABIAIOMMX NPOrpaMM H
PEXUMOB ITPOU3BOACTBA

O¢dopMIIATH CONPOBOIUTENBHYIO JOKYMEHTAIHIO

BHOcUTP H3MEHEHHA B TEXHHYCCKYIO JOKYMEHTAIlMIO B CBS3H C
KOppCKTPIpOBI(Oﬁ TEXHOJIOrHYECKUX ITPOHECCOB, YIIPAB/LAIOMIHMX IIpOrpaMm H
PEXHAMOB ITIPOU3BOJZICTBA

KontpormpoBate  cobmopeHHE  TEXHONOTHYECKOM  NHCUMIUIMHBI B
NPOU3BOACTBAX M HeXaX, IPABHIBHOCTh OIKCIUTyaTallHH TEXHOJIOTHYECKOIrO
obopyznoBanus

Heo6xomuMEle 3HAHUSA

CTaHzxapm 1 TEXHHYECKHE YCIIOBUA

Meronuueckue wu HOPMATHBHBIC MaTe€pHaAIbl IIO TEXHOJIOTHYeCKOH
IIOATOTOBKEC IIPOHU3BOACTBA

OCHOBBI IPUMEHEHUS CHCTEM aBTOMATU3MPOBAHHOIO MPOEKTHPOBAHUSA

IIHaJIeKTBI A3bIKa IMPOrpaMMHPOBAHHS CTAHKOB C YHCJIOBBIM IIPOTPaMMHBIM
YIIPABJICHHEM H A3BIKOB BEICOKOI'O YPOBHA

OCHOBHI TNPUMEHEHHUS ITAKCTOB LIEXOBOT0O IIpOrpaMMHAPOBAHUAS

IIpob1eMHO OpHEHTHpPOBaHHEIE SA3bIKH IS IPOTPAMMHPOBAHHSA CHCTEM
YHCJIOBOTO IPOTPAMMHOTO YIIpaBJIeHHS

 000pYIOBaHHS C YHCIIOBBIM IPOrPaMMHBIM YIIPABICHHEM

CuctemMbl © MeTompl pa3paOTKH  YNPaBIAIOIIMX [pOrpaMM  Juid

OyHKUHOHANBHEIE BO3MOXHOCTH M NPUHLUNE! paboTEl 060pyHOBaHHSA C
YUCIIOBBIM IPOTPAaMMHBIM  yTpaBlIeHHEM, peanusyiomero o6paboTku
MaTepHaIOB KOHIIEHTPHPOBaHHBIMH IOTOKaMH SHEPrUU

duszuveckue OCHOBEI IPOLIECCOB 00paboTKH MaTepHaioB
KOHIIEHTPHPOBAHHBIMH ITOTOKAMH SHEPIHH

TumoBple  TEXHOJIOTrHYECKHE  IIPOLECCHI o6paboTku 3aroTOBOK
KOHIIEHTPHPOBAHHBIMH NOTOKAMH 3HEPIHH '

MeTobl U pEeXHME OOpaGOTKH MaTepHaloB KOHIEHTPHPOBAHHBIMH
IOTOKaMH SHEPrUu

CpenctBa OCHacTKM OOOpyAOBaHHS C  YHCIOBBIM  IIPOrPaMMHBIM
yIIpaBlIEHHEM, PEATTH3YIOIIETO obpaboTky MaTepUaIOB
KOHIEHTPHPOBAHHBLIMH IIOTOKAMH SHEPrHu

DopMBI 3aTHCH HCXOAHOM MHGOPMALIMH VIS IIPOrpaMMHPOBaHHS

BHJIBI HHTEPIONANMY B CIOCOOBI UX NPOrpaMMHPOBAHUS

Teopus pasmepHsIX nemneit

OCHOBHEIE H BCIIOMOT'aTE€JIbHBIE KOMaHIbl, CIECIHAIBHBIC (bYHKIIHPI; ux
CBOMCTBA H IpaByJjia IIpUMCHCHUA

Pexxumel 06pa60TKPI KOHLICHTPAPOBAHHBEIMH IIOTOKaAMH JHEPIHH

‘Mertozp! ¥ cpeicTBA MOCTIPOLECCUPOBAHHSA IPOTPaMM.
MeTOZH! H CPeACTBa KOHTPOIL M PeAaKTHPOBAHHS YIPAB/IAIONIMX IIPOTPAMM

COBpeMCHHBIC CHCTEMBI ABTOMATU3HPOBAHHOIO IIPOCKTHPOBaHNA
TEXHOJIOTHICCKUX TPOLCCCOB

Cpencrna BBIYUCIIUTEILHONA TEXHUKH, KOMMYHHKaII! H CBA3H

‘Bupei 6paka u cioco6bl €ro NpeAynpexacHus
PyKoBOIAIME M HOpMATHBHEIE MATEPHAILI, PETIAMEHTHDYIONIIE METObI
IPOrpaMMHpPOBAaHHA CHCTEM YHCIOBOrO IIPOrPaMMHOTO  YIpaBlIeHHS,
HCIONB3YyeMBIX QI yOpaBleHHs o0OpyJoBaHHMEM, i  KOTOPOro
pa3pabaTeIBAIOTCS YIIPABIIONIAE IPOrPaMMEL

OCHOBBI 5KOHOMHKH ¥ OpraHu3aiiy Npou3BOACTBA

TpynoBoe 3axoHogaTenscTBO Poccuiickoit denepanuu .~

Jlpyrue xapakTepUCTHKH

HesaTensHOCTh,  HampaBleHHas  Ha  DEIICHHE THIOBBIX  3aj1ad
TCXHOIOTHICGCKOTO XapaKTepa
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HanmeHnosaHne

Otnazka ynpasisiome mporpaMMBI CTaHKa
C YHCJIOBBIM NIPOTPAMMHBIM yTIPABIEHHEM

2-xoopauHaTHOH 06paboTKH D
KOHIEHTPHPOBAHHEIMH IIOTOKAMH SHEPIHH

VposeHb
Kox | B/03.5 (momTypoBeHs) 5

IIpoxucxoxnenue TpyaoBoH
$yHKuHH

Opurmgan X | 3aMMCTBOBaHO U3 OpPHTHHANA

Kon PeructpanyonHsiit
OpUTHHaJa HOMeEp
npodeccHOHANBEHOTO
CTaHAapTa

Tpynossie peficTBus

ITpoBepka U KOPPEKTHPOBKA YIIPaBIISIONICH NTPOrpaMMBbl

Otnaaxa ynpasisioniei IporpaMMbl

YTOYHEHHE ICKH3a KapTel HAIAOKH

KoppexTupoBka conpoBOAUTENBHOMN JOKYMEHTAIINH

CocraBneHre HHCTPYKIHIA M0 paboTe ¢ nporpaMMaMHu

KoHTpoms cOOMIONEHHMS TEXHONOTHYeCKOM AHCHHIUIMHBI B uexax s
IIPaBHJIBHOM JKCIUTyaTallHd TEXHOJOIMYECKOro OOOpYAOBaHHS C YHMCIIOBBIM
IPOTPaMMHEIM YIIpaBJICHHEM

CocraBnenne I/IHCTp}’KIIHH mno pa60Te C mporpaMMamMu

PaGoTaTh B peXuMe BepHUKALMY H yIDABIMIOMMX porpaMM

HeobxomuMere ymMmeHHs

Hcnonb3oBate MeToapl MOMCKa M BBIABIEHHS OWIMGOK B YIPABIIAIOMHAX
IporpaMmax

BEISBIIATh T€OMETPHYECKHE, CHHTAKCHUECKHE M CEMAHTHYeCKHE OIIMGKH B |
YIPaBJSIONINX IIPOrpaMMax

Pa6oTars B pexxuMe BH3YaIH3aMUH YIPABIAIOIIMX IPOrpaMM

HckaTb ¥ BEIBJIATH TEXHOJIOTHIECKHE OUTHOKH

KonTpomupoBaTh  COOMIOJEHHE  TEXHONOTMYECKOH  JUCHHUIUIMHBI B
IPOM3BOACTBAX M LieXaX, NPAaBHILHYIO 3KCILUTyaTallMI0 TEXHOJOTHYECKOTo
obopynoBaHuA

BHOCHTE W3MEHEHHS B TEXHHYECKYI0 [JOKYMEHTalldIl0 B CBA3H C
KOPPEKTHPOBKOM TEXHOJIOTHYECKHX IPOLECCOB, YIPABIAIONIMX NPOTPaMM H
PEXHMMOB IIPOHU3BOACTBA

HeobxoauMmele 3HAHUS

SI3BIKH IPOrpaMMHUPOBAHHSA CHCTEM YHCIOBOTO IPOrPaMMHOTO YNpaBJICHHS

KomaHzgp! s3pIka mporpaMMHpOBaHHS CHCTEM YHCJIOBOTO IPOrpaMMHOIO
yIIpaBJIeHHS

OCHOBBI f13bIKa BEICOKOTO YPOBHS

ZII/IaHCKTH A3bIKa MPOrpaMMHUPOBaHUs CTAHKOB C YHUCJIOBBIM IIPOrpaMMHBIM
YIpaBJICHUCM M A3BIKa BEICOKOI'O YPOBHS

OCHOBBI NIPUMCHEHHA NTaKETOB LEXOBOro IIporpaMMHpPOBaHHUA

[IpMHUMIIBI TOCTPOEHUA YIPABJIAIOMHKX IPOrpaMM

(DYHKI_II/IOHaJIBHI:le BO3MOXHOCTH H IPHHIHUIIBL paﬁom 06opyz[013amm (Y
YUCIIOBBIM IIPOTPaMMHBIM YIIPDABJICHUCM

CoBpeMeHHEIE MHCTPYMEHTHI M TEXHOJOrHYecKas OCHACTKa Ui CTaHKOB C
9HCIIOBBIM IIPOrPAMMHEIM YTIpaBICHHEM

WnTtepdeiic oneparopa

MeTon! ¥ cpefcTBa KOHTPOJIA ¥ PeAaKTHPOBaHMS YIPAB/ISIOIIKX IPOrpaMm

Meronbl moucka ¥ BEIBJIEHUS OMMOOK B YNPaBJISIONIHUX IIporpaMmax

PykoBomsmme W HOpPMATHBHBIE MAaTepHaibl, perJaMEHTHpPYIOUIHE METOJBI
IpOrpaMMHpPOBaHHSA CHCTEM YHCJIOBOIO IIPOTPaMMHOIO  YNpaBJICHUS,
HCIIOJI3YEMBIX  JUIS  ympaBleHHs  o0opynoBaHMs, s KOTOpOro
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pa3pabaThIBAOTCA YIIPABJISIOMUE IPOrPaMMBI

PYKOBOII}IIHHC H HOPMATHBHBIC MATE€pHalbl [0 3KCINTyaTallMH CHCTEM

YHCJIOBOTO INpPOrpaMMHOIO YIpPaBICHHSA, HCIONB3YEMBIX I YIIpaBIeHHA
o0opyoBaHu, U KOTOPOro paspabaThIBAIOTCA YIIPABILAIONIME POrPaMMEL

Tpyznosoe 3axorHOmarenscTBO Poccuiickoi Deaepauun

Jlpyrue xapakTepuCTUKH

CTpeMneHne onpenciitTe 3adadu HpO(bCCCHOHaJ’ILHOI‘O H JIHYHOCTHOIO
PpasBUTHA, 3aHHUMATHCA CaMOOGPaBOBaHHCM, IUTAaHUPOBaTh I[IOBBEIMICHHC

KBaHKaIHA

HesTensHocTh,  HamnpaBIeHHAas  Ha  pENIEHHE  TUNOBRIX  3ajay
TEXHOJIOTHIECKOTO XapaKTepa

3.3. O606mennas TpyaoBas pyHKIHA

KoMnsroTepHo€e nNporpaMMHpOBaHHE CTaHKOB
C YHCIIOBBIM [IPOTPaMMHBIM yIIPaBICHHEM Yoo
HavMenosaHHe | MHOrOKOODIHMHATHOM H/HIH Kon| C K:’Mf;;mmu 6
MHOTOIIITHHEIBHON 00paboTKH Je3BHHHEIM
HHCTPYMEHTOM
g‘;;lg’xx;;::;::osmeﬂmﬁ ! Opurunan X i 3auMCTBOBAHO M3 OPUTHHANA %
Kon PerucrpaumoHHbI#
OpHMruHana HOMeEp
npoeCCHOHANBLHOTO
CTaHIapTa
Bo3moxxHkIe Benymuii HHXeHep-NpOrpaMMHCT
HalMEHOBaHUA Benynuii cieruanucT o KOMIBIOTEPHOMY NIPOrPaMMHPOBAHHIO CTAaHKOB C
JOJDKHOCTEH YHCJIOBBIM IIPOrPaMMHBIM YTIpaBJI€HHEM

TpeboBanus x
obpazoBaHHIO H
00y4eHHI0

Bricmee 06pa3oBaHUe — CTICUHATHTET, MarHCTpaTypa

Tpe6oBaHuA K ONBITY
HpPaKTHYeCKoH paboThl

IpakTHyeckuii onbIT pabOTHI B IOJDKHOCTH HHXXEHEPa-TIIPOrpaMMHICTa HIIH B
JOJDKHOCTH CIIENHATHCTA 10 KOMIIBIOTEPHOMY IIPOrpaMMHMPOBAHHIO
CTaHKOB C YHCJIOBBIM IIPOrPaMMHBIM YIIpaBICHHEM HE MEHEE TpeX JIeT

Oco6ble ycnoBUs OOITyCKa
K pabote

ITpoxoxaeHne 06s3aTeNbHbIX NIPeABapUTENbHBIX (IIPH IOCTYIUIEHHH Ha
paboTy) ¥ IEPHOANYECKUX MEAULMHCKAX OCMOTpOB (06cIen0Banumi), a
TAK)Xe BHEOUEPEAHBIX MEAUIIMHCKHX OCMOTPOB (06c/1€10BaHHi) B

YCTAHOBJICHHOM 3aKOHOaTeNIbcTBOM Poccuiickol Qeliepanuu mopsaxe

IIpoxoxxaeHne pabOTHUKOM MHCTPYKTaKa [10 OXpaHe Tpysa

I[OHOJIHHTCIIBHBIC XapaKTEPUCTUKH

HaumenoBanue 6a30Bo#H rpymibl, JODKHOCTH
HaumeHoBaHUE NOKYMEHTa Kon
(mpodeccyn) WIH CHELHATIBHOCTH
OK3 2132 ITporpaMMHCTEI
2145 VnxeHepbl-MEXaHUKH 1 TEXHOJIOTM MAIIMHOCTPOCHHA
EKC - WmxeHep-nporpaMMuCT
OKCO 150900 Texnomorus, 060pyXOBaHHE H aBTOMATH3ALHS
MAIIMHOCTPOUTEIBHBIX IIPOU3BOJCTB
151000 KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE OOECTIEUeHHE
MAIIHHOCTPOUTENBHBIX IPOU3BOJCTB
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151001 TexHOJIOrHS MATTHOCTPOCHHUSA

151003 HHCTpyMeHTaNIBbHBIE CHCTEMBI MAlIMHOCTPOUTENBHEIX
IPOH3BOJICTB

220200 ABTOMAaTH3aIMs U YIIPAaBICHHE

220301 ABTOMAaTH3alUs TEXHOJOTHIECKHX IIPOLECCOB U
TIPOM3BOJCTB (10 OTPACIISIM)

3.3.1. TpynoBas pynxnus

Pa3paboTka niaHa BHITOJTHEHHUS ONlEpaliy
Ha CTaHKe C YHCIJIOBEIM [IPOrpaMMHBIM VpoBeHb
Hanmenosanme | ympaBiIeHHEM MHOrokoopauHatHOX wum | Kom | C/01.6 (moxyposeHs) 6
MHOTOIINHUHAENbHOH 00paboTKH KBaM¢uKaLHH
JIe3BHHHBIM HHCTPYMEHTOM
ggs:;ﬁ)me“m TPyAOBOR OpuruHan X | 3aMMCTBOBaHO U3 OpHTHHANIA
Kon PerucTpaimoHH.I#
OpHMruHajia HOMeEp
npodeCCHOHAIBLHOTO
CTaHAapTa

TpynoBsie neiicTBus

AnHamm3 qyepTexka aeTaiu, TCXHUYCCKUX 'rpe603a.Hm‘fl ¥ HOPM TOYHOCTH

AHanmu3  cooTBeTCTBHA TpeOyeMBIX [apaMeTpoOB TOYHOCTH  JA€TalH
TOYHOCTHBIM XapaKTePUCTHKaM CTaHKa C YHCJIOBBIM IIPOrPaMMHBIM
yIpaBJIeHHEM

AHanu3 cxeMbl 6a3nponamm, YCTaHOBKH U 3aKPCIUICHHS NETATH

Onpenenenne qHCJia YCTAHOBOB 3arOTOBKH

Omnpenenenve 30H 06paboTKH OXHUM HHCTPYMEHTOM

BrLiBIIEHHE BO3MOXKHOCTH HCIOIB30BAaHUA THIIOBEIX CXEM IIEPEXOIOB

OﬂpCI[CJ'ICHIer COCTaBa OCHOBHBIX H BCIIOMOTATEJIBHBIX IIEPEXOI0B

BrI6Op peXyIquX M BCIIOMOraTeJbHEIX HWHCTPYMEHTOB IS BBIIOIHEHHS
OCHOBHBIX ITEPEXOJIOB

Onpepenenne Habopa HHCTPYMEHTOB JUIS BBLIIOJIHEHHUS ONIEpalHK

Br160p cucTeMBbl KOOpAMHAT U HYJIEBOH TOYKH AETAIH

BrIgB/IeHHE HEOOXOMMMOCTH MCIIOJIL30BAHHS CMEILICHUI HYIEBOH TOYKH

_BriB/IeHHe BO3MOXHOCTCH HCTIONE30BAHKS FOTOBBIX IOANPOrpaMM. .
CocraBneHue 5cku3a KapThl HaJlafKu

Onpe,aene}me KOOpAUHAT OIIOPHBIX TOYCK

Onpenenenye TpaeKTOpUil IBH)KEHUS HHCTPYMEHTOB

OmnpezieneEre o6ero IiaHa ONepaliy ¥ MOCIeN0BaTeIbHOCTH 06paboTKu
TOBEPXHOCTEH 3aroTOBKH

OdopMieHHe TeXHOIOTHYEeCKOH TOKyMEHTAlMH

Ob6ocHoBaHUE BI:I60pa BBICOKOTCXHOJIOTUYHOI'O oGopynonaan

Paspa6oTka mmanoB 06paboTku B 4 u 6omee ocax

BEISBIICHHE BO3MOKHOCTH HCIIOIB30BaHMA U BKJIOYCHME B IUIaH 06paGoTKH
THIIOBBEIX CXEM M CTPaTeruil BHICOKOCKOPOCTHOH 06paboTKH

Heo6xonumele ymMeHus

AHaJH/I3I/Ip0BaTB )44 OTpaﬁaTBIBaTL U3geaus Ha TCXHOJOIrH49HOCTh

VcTaHaBnuBaTh TEXHOJOTMYECKYIO  ITOCIECHOBATENBHOCTD H  PEXHMEI
00pabOTKH 0 TEXHOJIOTHYECKOH KapTe MM CAMOCTOSTEIbHO

HpOCKTHpOBaTB TE€XHOJIOTHYECKHE OIICpallid H3TrOTOBJICHHA Jeraned Ha
CTaHKax € YHCJIOBBIM IIpOrpaMMHBIM YIpPaBJIICHHEM C HCIIOJB30BaHUEM
COBPEMEHHBIX CHCTEM aBTOMATH3UPOBAHHOI'O IPOCKTHPOBAHUA

Omnpenensth miaHsl 06paboTKH NOBEPXHOCTEA B COOTBETCTBHH C 3aJaHHBIMH
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napaMeTpaMi TOYHOCTH U Ka9eCTBa nonepxnomeﬁ

BEIIBIATH 30HBI 06pabOTKH OfHEM HHCTPYMEHTOM

OdopMisATs  TEXHONOTHMYECKYIO JOKYMEHTAHIO B  COOTBETCTBHH C
TpeOOBaHUAMH

BHOCHTP H3MEHEHHS B TEXHHYECKYI0 MJOKYMEHTAllMI0O B CBA3H C
KOPPEKTHPOBKOM TEXHOJIOTMIECKHX ITPOLIECCOB ¥ PEXXMMOB 00paboTKH

CormacoBrBaTh pa3paboOTaHHYI0 JOKYMEHTALHIO C NIO/pa3IeTeHIAMY |
OpraHH3alMy _

O60CHOBBIBATH IIPUMEHEHHE BHICOKOTEXHOJIOTHYHOTO 000 Py 10BaHHS

PaspaGarsiBaTs mwiaHs1 00paboTky B 4 u Gonee ocax

BBIBIATE BO3MOXHOCTH HCIIONB30BaHMS THIIOBBIX CXEM H CTpaTerdi
BBICOKOCKOPOCTHOM 00paboTku

Bri6upaTs OCHOBHEIE M BCIIOMOTraTeNbHBIE HHCTPYMEHTHI UL MHOI'OOCEBOM
06paboTku

BribupaTh  OCHOBHEIE W  BCIOMOrarejbHEIE  HHCTPYMEHTHl i
BBICOKOCKOPOCTHOM 00paboTKH

Bri6uparh pexXMMbI BRICOKOCKOPOCTHOH 06paboTku

Heo0OxomuMEle 3HaHUA

Merogudeckie ¥ HOPMATMBHEIE MaTepHaibl IO  TEXHOJOTHYECKOH
II0ATOTOBKE IIPOM3BOACTBA.

OCHOBHI NIPAMCHCHH CUCTEM aBTOMaTHBHPOBaHHOFO HpOCKTHpOBaHHX

COBpCMCHHLIC cpeaciBa BEITHCIUTENPHON TEXHUKH, KOMMYHHUKAIIUA U CBA3H

(DYHKIIHOHaJILHBIC BO3MOXHOCTH H IIDHHITHUIIBL pa60'n>1 oGopynonaHmI C
YHUCJIOBBIM NPOrPaMMHBIM YIIPABJIICHHEM

CoBpeMeHHBIE HHCTPYMEHTHI M TEXHOJIOTHYECKas OCHACTKA [UIA CTaHKOB C
YHCIIOBBIM ITPOTPaMMHEIM YTIPaBIEHHEM

MeToasl ¥ peXHUMBI BEICOKOIIPOH3BOAMTENLHOH 06paboTKM MaTepraioB

Texuuueckue XapakTEepHCTHKH H JSKOHOMHYCCKHE IIOKa3aTeIH JIYydINHX

THII0BEIE TEXHOJOTHYECKHE MpOouECCHI HSFOTOBJICHI/DI JeTanen

Crneunduka NpPOEKTHPOBAaHHA TEXHOIOTHYECKHX IIPOLECCOB H3TOTOBIICHUS
JeTanei Ha 000pYIOBAHMM C YHCIIOBBIM IPOrPaMMHBIM YIIPABJICHUEM

TumoBsie miIaHkpI 06pa6on<n HOBCpXHOCTCH B COOTBETCTBHH C 3aIIaHHBIMH
rnapaMeTpaMy TOYHOCTH

IpuHuunmel BHIOOpa CHCTEM KOODAMHAT H  HYJIEBHIX TOYEK IIpH
IpOrpaMMHPOBaHUH

THITOBEIE CXEMBI Iepexoa0B

Teopus 6a3upoBanus

Teopus pasMepHBIX Lene

PeXUMBI pe3aHUs MaTepUaJIOB

O6pabarpiBatonye HHCTPYMEHTEI

Texnuueckre TpeGoBaHus, NpPeIbIBILEMBIE K CHIPBIO, MaTepUaiaM, FOTOBOK
IPOIYKIHH

Bupgsl 6paka i criocoObl €ro IpeAyNpexACHAS

dopMBI TIpe/CTABNEHHS HCXOHOM, NMPOMEXYTOYHOH H pe3yNbTHDYIOIICH
MHGOpDMALlMM B  ABTOMAaTH3HPOBAHHBIX  CHCTEMaX  MPOEKTHPOBaHHS
TEXHOJIOTHIECKHX IIPOLIECCOB

CDYHKHHOHaJIBHBIC BO3MOXXHOCTH BBICOKOTEXHOJIOTHIHOI'O oGopynosaHHx

Crparerus ¥ MeTonnl oO6paboTKH neraneil CIOKHBIX NPOCTPaHCTBEHHBIX
KOHGHUrypanuit

Mertozapl 06paboTKM MOBEPXHOCTEH cBobomHoi popMer

MeToe! ¥ peXXMMEI BEICOKOIPOM3BOAHTENBHON o6pa6o'r1<n

CrpaTeruu ¥ METOIBEI BEICOKOCKOPOCTHOH 06paboTKH

OCHOBBI 9KOHOMHKH U Opra’Hm3auuu IIpou3BoJICTBA

Tpynosoe 3akoHoxarenscTBo Poccuiickoit denepanun
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Jlpyrue XapakTepucTuke | CTpeMiIeHHe ONpENeNaTh 3aJauyH NpOPECCHOHATBHOTO M JHYHOCTHOTO |
Pa3sBHTH#, 3aHHMAaTBCS CaMOOOpa3sOBAaHHEM, ILIAHAPOBATh IIOBHINICHHE |
KBAJTHpUKAITUI
JlesTenbHOCTh,  HanpaBleHHas  HAa  pemIeHHE  THIOBBIX  3ajad
TEXHOJIOTMYECKOro XapaKrepa

3.3.2. TpynoBas pynkuus
Pa3pa6oTka ynpaBnsioniei nporpaMMsl B
IIpOrpaMMHPOBAaHHE CTAHKA C YUCIIOBBIM y
IIPOrpaMMHEIM YTIpaB poBeH®
HauMmeHoBaHue porp yrp - JICHHEM Kox | C/02.6 (MOXypOBEHS) 6
MHOT'OKOOPJIMHATHOM H/HITH KBATMbHKALH
MHOTOIMIHAHENBHOM 06paboTKH
JIE3BUWHBIM HHCTPYMEHTOM
IlponcxoxaeHne TpyAOBOH i
dyHKIH | Opurunan X | 3aMMCTBOBaHO U3 OpHTHHAIA
Kon PerucrpaumonHsii
OpHrHHa/ia HOMep
npohecCHOHANBLHOrO
CTaHOapTa
TpynoBsie peficTBUA VjeHTu®wKauus ynpasLsuomed nporpaMmMel

_BriGop pabounx miockocTed M MIOCKOCTeH HHTEpIONAMH
dopmupoBanue TabJIHI] KOPPEKIIMA HHCTPYMEHTOB
dopmupoBanue TabJIHI CMENIEHUHA CHCTEM KOOPAMHAT
BBop ucxonno#t nHpopMaunu
[IporpamMMupoBaHHE TpacKTOPHH IBIDKEHHS HMHCTPYMEHTOB H PEXHUMOB
o6paboTkn

TIporpaMMApPOBAHHE BCIIOMOTATENbHBIX [IEPEXOIOB

KoMnoHoBKka ympapsioniei mporpaMMal )
Busyanusanus nponecca 06paboTKH M KOHTPOJIb YIPaBIIAIOIIEN IporpamMmbl
YTouHEeHHe 3CcKU3a KapThl HAIAAKH

IIporpaMMupoBaHrE MHOTOOCEBOR 06paboOTKH

IIporpaMMupOBaHiE MHOTOIINUAHAEIBHOR 06pa60TKH

IIporpammupoBaHne 00paGOTKHM HAKJIOHHBIX IOBEPXHOCTEH MO cxeme 3
ILTIOC 2
[TporpammupoBanue  06paboTku HaKJIOHHBIX HIOBEPXHOCTEH c
ACIONTB30BAHAEM S-0ceBOH TpaHCHOpMaIHH

[TpoenupoBaH#e CTAHAAPTHBIX IIUKJIOB HA HAKIOHHBIE IJIOCKOCTH

PaspaboTka ympaBisOIIUX NMPOrpamMM Ul Napajule/IbHOrO BBUIOJIHEHHMS Ha
HECKOJIbKHMX KaHalax

CHHXpOHHU3aUMS YINpPaB/IAIOMMX IPOrpaMM, BBINOJHAEMBIX Ha pasHBIX
KaHanax ynpasJjieHHS

['eHepHpOBaHue YIIPABISIOIHX IPOrPaMM B aBTOMATH3MPOBAHHEIX CHCTEMAX
IIPOEKTUPOBAHMS TEXHOIOTHYECKHX IPOILIECCOB M MOJEIMpOBaHKe Ipolecca
00paboTku

Heo6xooumble yMEHHS | AHaIH3UpPOBaTh H OTpabaTHIBATh H3/ENIHS HA TEXHOJOTHIHOCTD

[IpuMeHSATh CpeICTBa aBTOMATU3ALMH TEXHOJIOIMYECKOrO IPOEKTHPOBAHHUA
PazpabaTeiBaTh YIpaBIAIOMIKE IPOrpaMMBl Ha A3bIKax NMpOrpaMMHpPOBaHHS
 CHCTEM YHCIIOBBIM IPOTPAMMHEIM YIIPABICHHEM -
Paspa6aTsIBaTh YIaB/IsIONIHE IPOrPAMMBI Ha S3bIKaX BBICOKOTO YPOBHS
[TporpaMMupoOBaTh CHCTEMBI YHCJIOBOIO IIPOTPaMMHOIO YIpaBIEeHHS B

JAHAAJIOTOBOM PEXUME
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OcymecTBiaTh BBOA HMCXOAHOH uHpOpManMH B QopMaTe S3BIKa
IPOrpaMMHPOBAHMA CACTEMBI YUCJIOBOTO IPOrPaMMHOIO YNIPAaBICHUS:

VcraHaBIHBaTh  TEXHOJNOTHYECKYIO IIOCIIENOBATEIBLHOCTD H  PEXHUMBI
06paboTku

Co3pnaBarp yrpasisolIge NporpaMMel (GpparMeHTH IpOrpamMM) ¢ TIOMOILBIO
ABTOMATH3HPOBAHHBIX  CHCTEM  IPOEKTHPOBAHHS  TEXHOJIOTHYECKHX

TIIPOLICCCOB

CocTapJIsTh, COXPaHATh M MCIIOJIb30BaTh TaOIHIEI CMEILICHAS «HYJIS»

CoCTaBJIATh, COXPaHATh M MCIOJIb30BaTh TAOIUIEI HHCTPYMEHTOB

ITporpaMMHpOBaTh 3alHIIEHHBIE 30Hb Ha CTAHKE

COBI.[aBaTB H UCTIOJIb30BaTh OHOIHOTEKH nporpaMm M InoarnporpaMm

Co3aBaTh H HCIIOJIB30BATh IapaMeTPUIECKHE TPOrpaMMEL

Hcnones30BaTh  BO3MOXHOCTH ~ CHCTEMBI ~ YHCJIOBOTO  IIPOrPaMMHOTO
yIpaBJIeHHs 0 POrpaMMHPOBAHHUIO BEICOKOTIPOH3BOAUTENLHOM 06paboTKH

Ucmone3oBath  (QyHKIMM  MaHHOYIMPOBAHHA  3allpOrpaMMHPOBAHHEIM
KOHTYPOM

[IpEMEHATE CTAHOYHBIE UKIIBI

IIprMeHATh H3MEPUTENBHEIE LIUKIBI

KoMMmeHTHpOBaTH ypaBiIsIomue IporpaMMbl

[TporpaMmMupoBaTh HHGOPMALHOHHEIE COOOMIEHUS

C noMomIpio MOCTIPOLECCOPOB OCYIECTBIATH aNaNTAIUIO pa3paboTaHHOMH B
CHCTEME aBTOMAaTH3MPOBAaHHOIO IPOEKTHPOBAHHS YIPABIIAIONIEH IPOrpaMMbl
K KOHKPETHOH CHCTEME YHCJIOBOTO IIPOrpaMMHOI0O yIPaBICHHSA H CTAHKY

BHocuTh M3MEHEHHS B TEXHHYECKYI0 [OKYMEHTAIMI0O B CBA3H C

KOPPEKTHPOBKOH TEXHOJIOTHYECKHX IPOLECCOB, YMPABIAIOMUX IPOrpaMM H
~ pexuMOB 06paboTKH

OGOpMIIATS CONPOBOTHTENBHYIO IOKYMEHTAIHIO

KontponupoBats  co0mofeHHe  TEXHOJOTMYECKOH  NMCUHMIUIMHBI B
IPOM3BOACTBAX M I[€XaX, MPABHJIBHOCTh SKCIUTyaTalliM TEXHOJOTHYECKOro
obopynoBaHus

[IporpaMMHpOBaTh MHOT'OOCEBYIO 00paboTKY

[IporpaMMHEpOBaTh MHOTOLIITHHENBHYIO 00paboTKy

[IporpamMupoBate 06paboTKy HaKJIOHHBIX nosepxuocren no cxeme 3
IUIIoC 2

I[TporpammupoBaTh 06paboTKy HAaKIOHHBIX TOBEPXHOCTEH C HCIONB30BAaHHEM
5-oceBoii TpaHChOpMalun

[puMeHATh QYHKIMIO TpaHCHOPMaIMH OPHEHTALMM HHCTPYMEHTA

[IporpamMmupoBateh 06paGOTKY CIIOKHBIX KOHTYPOB H  IIOBEPXHOCTEH
CBOOOHOM (OPMBI

I'eHepHpOBaTh YNPABJIAIOMHE IPOrPaMME]l B aBTOMATH3HPOBAaHHBIX CHCTEMAxX
IPOEKTHPOBAHHUS TEXHOJOTMIECKHUX IPOILECCOB M MOIETHPOBATh IPOLECC
obpaborku

[TpuMEeHSATS CIIaiHBI

Hcnosnp30BaTh KOMIIPECCHIO KaIpOB

HpOGIIHpOBaTB CTaHJapTHLIE UKJIBI HA HAKJIOHHBIC TNIOCKOCTH

Pa3pabaTsiBaTh yrpaBifiomue NporpaMMel Ui apajuieIbHOTO BBITOIHEHUA
Ha HECKOJIBKHX KaHaax

CHHXpOHHSHpOBaTB YIIPaBJISIONIHE IIPOrpaMMEIL Ha pasHBIX KaHaIaX

ITepe6pacuiBaTe B YIpaBIAIOMed IporpaMMve OCH M LIMHHAECTH MEXIY
KaHaJIaMH

3amyckaTh M3 YIpaBIIAIOLIEH IporpaMMBl, BHIIONHAEMOH Ha OJHOM KaHaJe,
YIPaBJIAIOIYIO IPOrPaMMy, BEITOTHAEMYIO Ha IPYTOM KaHalle

HporpaManonaTb B CHCTEM€ KOOpIAMHAT JACTAIH H B CHCIEMC KoopAuHAT
CTaHKa
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HeoOxoqumele 3Hanug

CTaHIIapTLI H TCXHUICCKHUC YCIIOBHUA

Meroguyeckne H  HOPMAaTHBHBIE MaTe€pUalbl 110  TEXHOJIOTMYECKOW
TIOITOTOBKE IIPOH3BOJICTBA

OCHOBHI IPUMEHEHHS CHCTEM aBTOMATH3HPOBAHHOTO NPOCKTHPOBAHUA

TIpo6lIeMHO OpHEHTHMPOBAHHBIE S3BIKM JUIA TPOrPaMMHPOBAHHS CHCTEM
YHCJIOBOTO MPOrPaMMHOTO YIIPaBIEHHUS

I[I/IaJ'IeKTBI SA3BbIKa NpOrpaMMHPOBAHHUSA CTAHKOB C YHCJIOBHIM I'IpOl"paMMHBIM
YIIPABJICHHEM H A3BIKOB BEICOKOI'0O YPOBHSA

OCHOBHI TNIPAMCHCHMA IIAKCTOB IIEXOBOI'0 NporpaMMHUpOBaHHSA

CHCTeMbl M METOAB PpaspabOTKH  YNPABISIOMMX IPOTPaMM  Juif |
000pYOBaHUS C YHCIOBEIM IPOrPAMMHEIM YIIPaBJICHHEM

DyHKUMOHATBHEE BO3MOXKHOCTH M NPHHIMNBI paGoTel 060pymoBaHMA ¢
9HCJIOBBIM ITPOrPAMMHEBIM YIIPaBJICHHEM

CoBpeMeHHbIC HHCTPYMEHTBl H TEXHOJIOTHYECKass OCHACTKa I CTaHKOB c
YHCJIOBBIM ITPOrPAMMHBIM YIIPaBJICHHEM

DopMEI 3anucy UCXOIHOM HHPOpMaNUH 1A TPOrpaMMHPOBAHHMS

IIpvHIMIIEL, METOBI M CPEACTBA MIPUBA3KH «HYJIA JIETATH» K «HYIIO CTAHKa»

BuIBI HHTEPIIOJAUNH B CIIOCOOBI HX IPOrpaMMHPOBAHHS

Teopns pasMepHBIX Henei

Pexxumel pe3anni MaTepualoB

OCHOBHBIE W BCIOMOraTeJbHbIE KOMAHIBI, CHENHaTbHBIE OQYHKIIHHM, HX
CBOMCTBA M IIpaBUJIa IPUMEHEHHS

Pexxumbl 06paboTKH MaTepHaioB

MerTozs! B cpeAcTBa MOCTIPOLECCHPOBAHUA IIporpamMM

MeToasl ¥ CpeACTBa KOHTPOJIA H peIaKTHPOBaHHS YIIPABJIAIOIIHX Iporpamm

Cpencnaa BBIYUCIUTEIBHON TEXHUKH, KOMMYHHKAlUH U CBI3H

COBpeMeHHHC CHCTEMEL 4aBTOMAaTH3HPOBAHHOTO INPOCKTHPOBAHUA
TEXHOJIOTHYCCKHX IMTPOLCCCOB

Bugpl 6paxa B CIOCOOBI €0 PeAyNPEXICHAS

PykoBomsmie M HOpPMAaTHBHBIE MaTepHAIbI, peFJIaMCHTprIOﬂIPIe 'METOZBI
[IpOTpaMMHPOBAHMS CHCTEM YHCIOBOIO MpPOTrpaMMHOIO  YIIPaBJICHH,
UCIIONB3YEMBIX A1 ympaBileHus o0opyloBaHMEM, Ui  KOTOPOTO
pa3pabaThIBAIOTCS YIPABIAIONIAE IPOrpaMMBl

KoopaunarHble TpanchopMalun

5-oceBsle TpanchopMau

3D-KoppeKiis HHCTPYMEHTA B porecce 00paboTKU

Crparernn u Metoabl oOpaGoTKH OeTalled CIOXHBIX MPOCTPAaHCTBEHHBIX
KOHQUrypanui

MHOFOKOOpJIHHaTHaSI obpaboTka

Kommpeccus xanpon

MeTtozasl 06paboTK¥ IOBEpXHOCTEH CBOOOIHOH QOPMEI

MeToIEl ¥ PeXUMEI BHICOKOIIPOM3BOAUTENBHOM 06paboTKI

Crparernu 1 METOIBI BRICOKOCKOPOCTHOH 06paboTKH

OcHOBBl  KMHEMATHYECKHX CX€M M  IIPUHIMIBI  KMHEMAaTHYECKHe
TpaHC(hOpPMAaIHH

Tpancdopmanuu opueHTaIUH HHCTPYMEHTA

Tpynosoe 3akoHOmaTenscTBO Poccuiickoit Penepauuu

Jlpyrue XxapakTepUCTHKH

IICSITCJIBHOCTB, HaIpaBJICHHAaA Ha pelIcHue THITIOBBIX 3anaqy
TCXHOJIOTHIECKOro Xapakreépa
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3.3.3. TpyaoBas pynxums

Otnagka ynpasisonen nporpaMMbl
CTaHKa C YHCIOBEIM IPOrPaMMHBIM YposeHs
HanmeHoBaHWe | YIIPaBJICHHEM MHOTOKOOPAWHATHOH W/WIIH Kon | C/03.6 | (momyposeHs) 6
MHOTOIIHHIENBHONR 06paboTKu KeanHuKaIHy
JIC3BUHHBIM HHCTPYMEHTOM
ggg:;;:[xneﬂne TPy AOBOH Opurunan X | 3aMMCTBOBAHO M3 OpPUIHMHANA
Koxn PerucTpauMoHHBIH
OpHruHajia HOMEp
po¢eCCHOHATBHOTO
CTaHOapTa

TpynoBeie geficTBUS

ITpoBepxa ¥ KOPPEKTHPOBKA YIPABIISIOMIEH IPOrpaMMBbI

OTnagka ynpaBisromes IporpaMMsl

_YTO4YHEHMe 3CKH3a KapThl HATANKA
'KOppeKTHpOBKa CONPOBOMTENEHOM JIOKYMEHTAIIMH

CocTapieHHe HHCTPYKIIHE 110 paboTe ¢ MporpaMMaMu

Kontpoms cobmoneHus TEXHOJNOTMYECKOH [HMCUMIUIAHBEI B 1eXax H
IPaBHJIBHOM SKCIUTYaTalliH TEXHOJIOTHIECKOTO0 O0OpYIOBaHHMS C YHCIOBBIM
IpOrpaMMHBIM YIIPaBJICHHEM

OTnajxa  yOpaBnsiOmMHMX  IPOrpaMM  MHOTOKOODIMHATHOM  H/MIH
MHOTOILIIMHAEIBHOH 00paboTKH JIe3BUHHBIM HHCTPYMEHTOM

KoppekTHpoBKa CHHXPOHH3alMM YTPaBIAIOIIMX [IPOrpaMM Ha pasHBIX
KaHaJlax

Heo6xonuMmelie yMEHHS

ITporpaMMHUpOBaTh CTAaHKH Ha A3bIKAX CHCTEMBI YHCIOBOTO IPOrpaMMHOIO
yIpaBIeHUS

IIporpaMMHpOBaTh Ha A3bIKaX BEICOKOTO YPOBHS

PaGoTaTh B pexxuMe BepUGHKAIMH YIPABJSIONIMX IPOTPaMM

JICONb30BaTh METOAE! TOMCKA M BHISBICHHMS OMHMOOK B YIPABISIONIMX
TporpamMmax ,
BHIABIATS T€OMETPHYECKHE, CHHTAKCHUECKHE H CeMaHTHUECKHE omnﬁm B
_yIpaB/IAIOMHKX ITpOrpaMmax T
PaB0TaTh B peXXUMe BH3YATH3AUMH YIPARILIONIAX porpamMM

UckaTh ¥ BBISBJIATH TEXHOJIOTHYECKHE OIMHOKH

BHOCHTP H3MeHEHHMS B TEXHUYECKYIO JOKYMEHTAlUIl0 B CBA3H C
KOppCKTHpOBKOﬁ TEXHOJIOTHYECKUX INPOIECCOB, YIPABIAIOMNX IIPOrpaMM H
PCKHUMOB IIPOU3BOACTBA

CocCTaBIATh HHCTPYKIIMH IT0 paboTe ¢ IporpaMMaMu

KOHTpo/MpoBaTh  COGNMIOAEHME  TEXHOJOIHYECKOX  JUCIMIUIAHEL B
NPOM3BOJACTBAX M II€XaxX, MPAaBHIBHYIO 3KCILTyaTallHIO TEXHOJIOTMYECKOro
000pynOBaHUSA

CHHXPOHH3MPOBATh YIIPaBIAIOMIKE IPOrpaMMBbl Ha pa3HbIX KaHaax

Pa3spabareiBaTh yIpaBisiOILe IPOrpaMMBbl UL [IApalIeNIbHOTO BBIITOTHEHHS
Ha HECKONBKHX KaHallax

[TepebpacsiBaTh B yHpaBisioUled NporpaMMe OCH H IIMHHAEIH MEXIY
KaHAJIaMH

3amyckaTe U3 yIpaBIsIOmel IporpaMMsl, BBIIOJHAEMOR Ha OHOM KaHaie,
YIIPaBIAIOLIVIO POrPaMMY, BHIIONHAEMYIO Ha IPyroM KaHaje

HpOl"paMMI/IPOBaTB B CHCTEME KOOpIHMHAT ACTAJA H B CHCTEME KOOpAWHAT
CTaHKa

HeobxoauMble 3HaHMA

S13bIKY IPOrPaMMHUPOBAHHSA CHCTEM TMCIIOBOTO NPOrPaMMHOTO yIpaB/ICHH
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KomaHIpI s3bIKa NpOrpaMMHpOBAHMS CHUCTEM YMCIOBOIO NPOIPaMMHOr0
yIpaBJICHUs

OcCHOBHI I3bIKa BRICOKOTOYpOBHY

JlnanekTs! A35IKa MPOrPaMMHUPOBAaHUA CTAHKOB C YHCIOBBIM IPOTPaMMHEIM
YIPABJICHHEM M SA3BIKA BEICOKOTO YPOBHS

OCHOBEHI NPUMCHEHHA MAKETOB EXOBOI'0 NPOrpaMMHPOBAHHUA

I TprHIAIE TOCTPOEHH YIPABISIONMX NPOrpamMM

YHKIMOHANBHEE BOSMOXHOCTH M IPHHIHMIBI paboTEl 0GOPYZOBAaHHS ¢
YMCIOBBIM NPOTPaAMMHBIM yIIpaBaeHMeM

CoBpeMeHHBIEe MHCTPYMEHTHl H TEXHOJOIHYECKas OCHACTKA [ CTAaHKOB C |
YHCIIOBBIM [IPOTPAMMHEIM YIIpaBIeHHEM

Unrepdeiic oneparopa

MeTosl U CpeCcTBa KOHTPOJISL M peAaKTHPOBaHMUS YNIPABISIOMNX IPOTpaMM

Mertonp! MOKCKA U BEISBJICHHS OMIHOOK B YHPaBJIAIOLINX NporpaMMax

PykoBondmpe X HOpPMAaTHBHEIE MAaTEPHANBI, PErJIAMEHTHUPYIOLIME METOMEI
IIPOrpaMMHPOBAHHUSA CHCTEM YHCJIOBOrO IIPOrpaMMHOTO  YIpaBileHHA,
HCIONB3YEMBIX  JJI1  yHpaBleHHd  oOopyZoBaHMA, [UIA  KOTOPOro
pa3pabaThIBalOTCA YIIPaBIIAIONINE IPOrPaMMEI

PykoBomsammie W HOpMaTHBHBIE MAaTepHANBl IO JSKCIUIyaTalHH CHCTEM
9HCJIOBOTO IPOrpaMMHOrO YIpaBIEHHS, HCIIONL3YEMBIX VIS YIpaBICHHUS
060pyI0BaHUA, ISl KOTOPOTO pa3pabaTHIBAIOTCS YIIPABISMIONIHE IPOrPaAMMBI

CraHnapThl ¥ TEXHHIECKHE YCIOBUSA

Meroaudeckue u HOpDMATHBHEIC Mare€pHaibl 110 TEXHOJIOTHYECKOMH
IIOATOTOBKE IIPOU3BOACTBA

 OcHOBBHI IPUMEHEHHS CHCTEM aBTOMAaTH3HPOBAHHOTO IPOEKTUPOBAHAA
TIpo6IeMHO OPHEHTHPOBAHHBIE S3BIKH Ui IPOrPAMMHDOBAHHS CHCTEM

_JHCNIOBOTO ITPOTPAMMHOIO YIPABIICHMA e
Cucremsl u  Meronsl pa3spabOTKM  YNpaBIAIOMMX INporpaMM  Juls
_obopymoBaHus ¢ “IHC/IOBEIM MPOTPaMMHEIM YIIpaBIEHHEM

[TpuHIMNIEL, METOABI M CPENCTBA IIPUBA3KH «HYJIA JETAH» K «HYTIO CTAHKa»

Bujpl nHTEpIONAUM H CIOCOOBI HX TPOrpaMMHUPOBAHHUS

Teopus pasMepHBIX Lenei

PexuMsI pe3aHus MaTepHaIOB

OCHOBHBIE W BCIIOMOTaTeNbHBIE KOMAHABI, CHELHaNbHBIC (QYHKLIHH, HX
CBOMCTBA U ITpaBUJIa IPUMEHECHHUA

Pexxumsl 06paboTku MaTepuaioB

MeTtons 1 CpeACTBa NOCTHNPOLCCCHPOBAHUA IIPOrpaMM

MCTOIH:I ¥ CpeACcTBa KOHTPOJIA ¥ peAAKTHPOBAHMS YIIPABJLIOMIKUX IIpOrpaMM

CpeactBa BEIYACIUTEIFHON TEXHUKY, KOMMYHHKAIIMH H CBA3H

COBpCMCHHBIe CHCTEMBI aBTOMATH3HUPOBAHHOT'O IIPOCKTHPOBAHUA
TECXHOJIOTHICCKUX MPOLECCOB

Buzpl 6paka u crioco6sl ero npeaynpexacHus

PyxoBondmme ¥ HOpMAaTHBHBIE MaTepHANbl, PErIaMEHTHPYIONIME METOIbI
IIPOrpaMMUPOBAHHA CHCTEM YHCJIOBOTO IPOTPaMMHOIO  YIpaBJICHHS,
HCIOJB3YEMBIX [UIA  yNpaBleHHs o00OpyJdoBaHHMEM, Ui  KOTOpPOro
pa3pabaThIBalOTCs YIPABILIONIAE TPOrPaMMBI

KoopaunatHsie Tpancdopmanun

5-oceBble TpaHcopManun

3D-KoppeKuyst HHCTpyMEHTa B Ipolecce 06paboTKu

Crpareruun u MeTOABI o6pa60n<n netanei CI0XHBIX l'IpOCTpaHCTBeHHBIX

KOH(Hrypanui R U,
MHorokoopauHaTHas obpaGoTKa

CruaiiHoBas MHTEPIIOJIIUA
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Kommpeccus Kanpos

Merozst 06paboTku moBepxHOCTEH cBO6OIHOH GOPMEI
MeTosI M peXXHMBI BEICOKOTIPOM3BOIUTEILHON o6pa60n<n
Crparernu B METOZBI BEICOKOCKOpPOCTHOM obpaboTkt
OCHOBEI ~ KMHEMATHYECKHX CX€M M IIpHHIMIOB KHHEMaTHYeCKHe
TpanchopManuu

TpanchopManyu OpHeHTaLUN HHCTPYMEHTA

TpynoBoe 3akoHOAaTenscTBO Poccuiickoit Pesrepauun

Jpyrue XapakTepuCTHKK | JleATeNbHOCTh,  HamlpaBlA€HHas  Ha  pElNIeHHe  THIOBBIX  3anad
TEXHOJIOTHYECKOro Xapakrepa

3.4. O600menHas TpyaoBas pyHKIHS

KommbroTepHOE MpOrpaMMHUpOBaHHE CTAHKOB
C YHCTIOBBIM IPOTPaAMMHEIM YIIPaBJICHHEM kox| D | Ypoeems 6
00paboTKH KOHIEHTPHPOBAHHBIMH ITOTOKaMH KBATH(HKALHH
SHEPruH B cucTeMe 3 u 60j1ee KOOpAUHAT

HauMeHoBaHHe

TpoucxokzaeH”e 0600MmeHHON | ~ o |
, - Opurgran X | 3aMMCTBOBaHO M3 OpMTrHHalNa

TPYZOBO# (PYHKIIMH : .................

Koxn Perucmaunommm
OpHIriHaJ1a HOMED
npo¢ecCHOHANLHOTO
CTaHOapTa
Bo3moxHbIE Benymmuit nHXeHep-nIporpaMMHCT
HaUMEHOBaHHUS Benymmit CrieqHaInCT 10 KOMITBIOTEPHOMY IIPOIPaMMHPOBAHHUIO CTAHKOB C
JIOJDKHOCTEH YHCJIOBBIM ITPOrPAMMHBIM YIIPaBIEHHEM
TpeboBanus x Bricmee o6pa3oBaHue — CIEMATUTET, MarkucTpaTypa
006pa3oBaHUIO U
00y4eHHIO
Tpe6GoBaHHus K OIBITY IMpaxrageckuii onsIT paboTH B JO/DKHOCTH HHXEHEPa-NPOrpaMMHCTa KUK B
IpaKTHIECKOH paboTEI JIOJDKHOCTH CIIEIMAIMCTA II0 KOMIIBEOTEPHOMY NPOrPaMMHPOBAHHIO
CTaHKOB C YHCJIOBBIM IPOIPaMMHBIM YNIPAaBJICHHEM He MEHEE TpeX JIET
Oco6sle yenoBus gonycka | IIpoxoxnenne 0013aTeNbHbIX IPEABAPATENBHEIX (IPH MOCTYILIEHHH Ha
K pabore paboTy) ¥ NEPHOIMYECKHX METUIIMHCKUAX OCMOTpOB (06Cen0BaHH),
TaKKe BHEOUEPEHBIX MEAHIMHCKUAX OCMOTPOB (06CIen0BaHuIT) B
yCTaHOBJIEHHOM 3aKoHOzarenscTBoM Poccuiickoit Penepanuu mopsaaxe
ITpoxosxaeHne paGOTHUKOM HHCTPYKTaKa 10 OXpaHe TpyAa

JIOMOTHUTEIBHBIE XapaKTEPUCTHKH

HaumenoBanne 6a30Boi IpyIIbl, JOJDKHOCTH
HaumeHOBaHME TOKyMEHTA Kon
(npodeccHn) UM CIEHUATBHOCTH
OK3 2132 [TporpaMMHCTEI
2145 HnxeHepbl-MEXaHUKH U TEXHOJIOI'M MaIIHHOCTPOCHHA
EKC HmxeHnep-nporpaMMHCT
OKCO 150900 TexHonorus, 060pyAOBaHUE H aBTOMATH3ALUA
MAIIXHOCTPOHUTENBHBIX IPOH3BOACTB
151000 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTIeICHHE
MaIIHHOCTPOUTENBHBIX TPOH3BOICTB
151001 TexHomOrns MalMHOCTPOEHHUS
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151003 MHCTpYMEHTABHBIE CUCTEMBI MAITMHOCTPOUTEIbHBIX
IPOM3BOACTB

220200 ABTOMaTH3aIMA U YIIPABICHHE

220301 ABTOMAaTH3AIHA TEXHOJIOTHIECKUX NPOLIECCOB U
IPOM3BOACTB (10 OTpacisiM)

3.4.1. TpynoBan pyHkuus

PaspaboTka niaHa BHIIOHEHHUA ONl€palUy Ha
CTaHKe ¢ YHUCJIOBBIM IIPOrpaMMHBIM YpoBeHb
HawmeHoBanue | yIpaBlieHHeM 00paboTKH Kon | D/01.6 | (nozypoBes) 6
KOHI[EHTPUPOBAHHBIMH [TIOTOKaMHU SHEPTUH B KBaNUHKALIH
cucreMe 3 u 6oiee KOOPIMHAT
ggg:;ﬁz*m“m TPyROBO# ! Opﬂruuan X | 3auMcTBOBaHO M3 OpPUIHHANA i | !
Kon PerucrpauHoHHsIH
OpHruHana HOMEp
npotheCCHOHANILHOTO
CTaHAapTa
Tpynossie nefcTus Anamm3 qepTexca ZIeTay, TEXHHYECKHX TpeGOBaHUH B HOPM TOYHOCTH

AHa3  COOTBETCTBHS TpeOyeMBIX IapaMeTpOB TOYHOCTH  JETajlH
TOYHOCTHBIM XapaKTEPUCTHKaM CTaHKa C YHCJIOBBIM INPOTrPaMMHBEIM

_yOPpaBICHHEM

AHaJTH3 CXeMbI 6a3HpOBAHA, YCTAHOBKH H 3aKpEILICHHS IETATH

BrlaBiieHHe BO3MOXHOCTH HCIIOJIb30BaHUSA TUIIOBEIX CXEM 06p3.60TKK

Bri6op cucTeMbl KOOPAMHAT H HYJEBOH TOYKH JETAIH

Briasnenue HeoOX0UMOCTH HCIIONIB30BAHUA CMEIICHHH HYJICBOﬁ TOYKHA

Briasnenue BOZ}MO)KHOCTCI\;I HUCIIOJIb30BAHMUA T'OTOBEIX IOANPOrpaMM

CocraBjieHHe 3CKH3a KapThl HAIAAKH

OnpepeneHne KOOPAWHAT OMOPHBIX TOYEK

OmnpeneneHre TPAaeKTOpHHM TNEPEMEMEHUsS IIOTOKAa KOHLEHTPHPOBAHHOK

SHEPTHH
Ompenenenne obuiero niaHa onepanyy U T0C/IE10BATEBHOCTH BHIIOTHEHHS
IIEPEX0I0B
O6ocHoBanue BEIOOpa BBICOKOTEXHOJIOTMYHOTO obopynoBaHus,

peau3yonero o6paboTKy KOHIIEHTPUPOBAHHBIMH IOTOKAMH SHEPTUH

PaspaGoTka IUIaHOB BHINOJHEHHs onepanuid o6paboTkM  3aroTOBOK
KOHUEHTPUPOBAHHBIMH IIOTOKaMM SHepru®

Pa3paboTka niass 06paboTKy KOHIIEHTPUPOBAHHEIMA IIOTOKAMH SHEPTHH B 4
u 6onee ocax

BoigBieHHe BO3MOXKHOCTH WCIOJB30BaHHA THIIOBBIX CXE€M H CTpaTerui
00palOTKH CJIOXHBIX [OBEPXHOCTEH KOHIEHTPHPOBAHHBIMH IIOTOKAaMH
SHEPIUH

~ HeoGxozmmble YMEHHUS

AHaJ'II/IBI/IPOBaTB )41 OTpaGaTBIBaTB H31€N1A Ha TEXHOJOTHYHOCTDh

VYcranaBnuBaTh TEXHOJIOTMYECKY0  IIOCJIENOBATCIBHOCTE M PEKHMBI
06pa60ncn 3aroTOBOK KOHIIEHTPHPOBAaHHBEIMH IOTOKaMH SHEPTHH

HpOCKTHpOBaTB TEXHOJIOTHYECKHE OIICpalli H3rOTOBJICHHA Jeraed Ha
CTaHKax ¢ YHCJIOBBIM IIPOrpaMMHBIM YIIPaBJICHHEM C HCIOJIB30BaHHEM
COBPEMEHHBIX CHCTCM aBTOMATH3UPOBAHHOI'O IIPOCKT. HpPOBaHUA

Omnpenensts pexuMsl 06pabOTKHM IIOBEPXHOCTEM B COOTBETCTBHH C
3a/laHHBIMH [TapaMeTpaMH TOYHOCTH M KauecTBa IIOBEPXHOCTEH

O(I)OpMJ'ISITL TEXHOJIOTUYECKYIO  JOKYMEHTAllMIO B  COOTBETCTBHH C
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AeHCTBYIOIIMMH TpeOOBaHUIMHA

BHOCUTP H3MEHEHHSA B TCXHHYCCKYIO HNOKYMEHTAIlMIO B CBA3H C

) KOppCKTHpOBKOH TEXHOJIOTHIECCKIX IIPOIIECCOB H PEXKHMOB 06p360TKH

CornacoBriBaTh pa3pabOTaHHYIO [JOKYMEHTAllHI0 C TIOpA3ECHAIME
OpraHH3alyK

KoHTpo/mHpoBaTh  COONIONEHME  TEXHOJOIMYECKOH  AUCHMIUIMHEI B
NPOM3BOACTBAX U 1l€XaX, MPABHIBHYIO 3KCIUTYyaTallHIO TEXHOJOTHYECKOro
obopynoBaHus

OO0o0CHOBEIBATh BBIOOD " IIPUMEHEHHE BBICOKOTEXHOJIOTUYIHOI'0
o6opymoBaHus, peau3ylomero o6paboTKy KOHIEHTPHPOBaHHBIMU ITOTOKAMH
SHEPrux

PaspaGaThiBaTh IUIAHBI BBIIOJNHEHHA onepanuii 06pabOTKHM 3aroToBOK
KOHIIEHTPUPOBAHHLIMM IOTOKAMH SHepry®®

Pa3pabaThiBaTh IIaHE 00paboTKH KOHIEHTPHPOBAaHHEIMH IIOTOKaMH YHEPIHH
B 4 u Goyee ocax

BEIIBIATE BO3MOXKHOCTH MCIOJB30BAHHS THIIOBBIX CXEM H CTpaTerui
00paloTKM CIIOXKHBIX [OBEPXHOCTEH KOHIECHTPUPOBAHHBIMM IIOTOKaMH
SHEpPruu

Heob6xomumele 3HAHUA

Mertoguueckue H HOpMAaTHUBHEIC MAaTCpHAIBl IO TEXHOJIOTHYECKOM
IOArOTOBKE ITPOU3BOACTBA

OcHOBHI NIpDHMEHCHHA CHCTEM AaBTOMATH3HPOBAHHOIO HpOCKTHpOBa.HPIH
TCXHOJIOTHYSCCKHX ITPOLECCOB

COBpCMCHHHC CpeacTBa BBIYHCJIATENIFHON TEXHUKH, KOMMYHHKaIIAH U CB}I3H

OyHKUHOHANBHEIE BO3MOXKHOCTM M IPUHIHNE paboTel 060pyHOBaHMS C
YHCJIOBHIM NPOrpaMMHBIM  yIpaBleHHEM, pealtusyomero o6paboTky
MaTepHaoB KOHIIEHTPHPOBaHHBIMY ITIOTOKAMH SHEPIHH

TexHugeckue XapakKTEepUCTHKH H S3KOHOMHYECKHE MOKa3aTeJIx J'I)"-HIIPIX
OTCYCCTBCHHLIX H 3apy6e>1<m,1x TEXHOJIOTHi, AHAJIOTMYHBIX IPOEKTHPYEMBIM

Crenuduka NPOEKTHPOBAHHS TEXHOJIOTHYECKHX IIPOLECccOB 06paboTxu
3aroTOBOK KOHIEHTPUPOBAaHHBIMU NIOTOKAMH SHEPIUH

_KOHIICHTPHPOBAHHBIMH IIOTOKAMHU SHEPIUM

CpeactBa ocHacTku OOOpyHOBaHHA C  YHMCIOBEIM  IPOrPaMMHBIM
yIIpaBIICHUEM, pean3yIomero 0bpaboTky MaTepuasoB

KOHUCHTPHPOBAHHBIMH ITIOTOKaMH 3HEPTHH

OcHOBH  (pH3WYECKOH MPHPOIBI nponeccon 06pa6on<14 MaTepnanos

KOHIEHTPHPOBAHHBIMHM IIOTOKAMH SHCPIrun

Meromsl H  peXHMBI 06pa60TKn Ma'repnanon KOHHCHTpHpOBaHHHMH

THOOBBlE  TEXHOJOTHYECKHE IIPOLIECCHI obpaboTku 3aroTOBOK

Teopus 6a3upoBanus

Teopus pasmepHbIX HeneH

Texuudeckue TpeOGOBaHHs, IPEAbABIIEMBIE K ChIPBIO, MaTepHAlaM, TOTOBOH
IPOXYKIHH

Buisl Opaka ¥ cioco0Bl ero IMpeaynpeXIeHUsS

DopMBI TPENCTABIEHHS HCXOMHOM, IPOMEXYTOYHOH M pe3yIbTHPYIOIMEH
HHPOpMALIMM B  ABTOMATH3MPOBAHHBIX  CHCTeMax  IPOCKTHPOBAHUA
TEXHOJIOTMYECKHUX IPOLIECCOB '

(D}’HKIII/IOHaJ'ILHBIC BO3MO>@XHOCTH BBICOKOTEXHOJIOTHYHOI'O o6opyn03annx,
peaIA3yroaIero 06p360TKy KOHLICHTPHPOBAaHHBIMH ITIOTOKaMH SHEPIUHU

Crparerud U MeTonsl 0OpaGOTKH A€Tajed CIOXHBIX NPOCTPAHCTBEHHBIX
KOH(HIypaluii KOHIEHTPHPOBAHHEIMH [IOTOKAaMHU SHEPIUH

PexxuMel 06paboTKH JeTajieil CIOXKHBIX MPOCTPaHCTBEHHBIX KOH(UTrypalHii
KOHI[EHTPHPOBAaHHBIMH ITOTOKaMH SHEPIHH

_ OCHOBBI 5KOHOMHKH ¥ OpTaHH3alM} IPOU3BOACTBA
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TpynoBoe 3akoHoarenscTBO Poccuiickod denepannu

Hpyrue XxapakTepUCTHKH

CTpCMHeHHe onpeaciiiTe 3adadu HpO(bCCCI/IOHaJIBHOFO H HH‘IHOCTHOI"O
Pa3BUTHA, 3aHHUMAaTBCA CaMOOGPaBOBaHI/IeM, NIaHUupPOBaTh ITOBBIICHHC

KBTH(HKAIAA

JlesTeNBHOCTh,  HAmpaBIeHHads HAa  pEMIEHME  THNOBBIX  3ajay
TEXHOJIOTHYECKOr0 XapakTepa

3.4.2. TpynoBas pyHKIust

IpOrpaMMHPOBaHHE CTAHKA C YHCIOBEIM VposeHs
HauMeHoBanue | IPOrPaMMHEIM yIIpaBlIeHHEM 06paboTKH Kon | D/02.6 | (nomypoBens) 6
kBanubUKauun

Pa3paboTka ynpasistomel IporpaMMel 1

KOHLIEHTPHPOBaHHBIMU IOTOKaMH SHEPIHH
B cucTeMe 3 1 Goslee KOOpAUHAT

IIpoucxosxaeHHe TPYAOBOH
byHKUAH

OpurnHan X | 3aMMCTBOBAHO M3 OpHrHHana

Kox PerucTpaiMOHHBIA
OpHrHHana HOMEp
npodeCCHOHANLHOTO
cTaHJIapTa

TpynoBsle neHcTBUS

W neHTHdUKALHS yIIpaBIsSIOmen IporpaMMBl

Bri60p pabo4uXx IIOCKOCTEH M IIIOCKOCTEH HHTCpHOJISIIIHH

DopMHpOBaHHE TaOIHIl HHCTPYMEHTOB

dopmupoBaHne TaOIUI CMEILEHUHA «HYIIS»

BBoa ucxonnoit undopmanuu

[IporpaMMHpOBanHe TpPAacKTOPHH IIEPEMENMIEHHMA KOHIEHTPHPOBAHHOIO
NOTOKA SHEPTHH, OCYIIECTBIIONIEro hopMoobpasoBaHue

TIporpaMMIpOBaHHEe TEXHOJIOTHIECKHX PEXHMOB 00paboTkH

HpOFpaMMPIPOBaHHC BCIIOMOraTebHBIX NIEPEX0I0B

KomnoHoBka ynpapJisiomei IporpaMmel

Busyanuzauus nporecca 00paboTKH U Kon'fp'onb'ynpaamromen l'IpOI‘paMMBI

[MporpammupoBasne 06paGOTKH 3ar0TOBOK KOHICHTPHPOBAHHEIMH [TOTOKAaMH
SHEpruM B 3 1 6onee KOOpUHATAX

IIporpammupoBanne 06pabOTKH KOHIEHTPUPOBAHHBIMHM MOTOKaMH SHEpruh
CIIOXHBIX TIPOCTPAHCTBEHHBIX NIOBEPXHOCTEH C HCIONB30BaHHEM 5-OCEBBIX

TpaHcopMaluMid

Hpoeunposaﬂne C’rannapmbn( IIHIUXOB Ha HaKIIOHHHe HJIOCKOCTH

['eHepHpOBaHUE YIPAB/LIOIIMX MPOrPaMM B aBTOMATH3HPOBAHHBIX CACTEMAX
TIPOEKTHPOBAHHS TEXHOJIOTHIECKHX IIPOIECCOB H MOAETHPOBAHKHE IIpoLecca
06paboTKH

" Heo6X0UMBIE YMEHHS

AHaJ'IPBHpOBaTB )51 OT'paGaTBIBaTB I/I3lICJII/DI Ha TCXHOJIOI"I/I‘-IHOCTB

HpHMeHHTL CpeacTBa aBTOMaTHU3allHi TEeXHOJIOTHYECKOT0 ITIPOEKTUPOBAH A

P a3pa6a'rmBaTL YIpaBJIAIOIINE NMpOrpaMMbl Ha SA3BIKaX NMpOorpaMMHUPOBaHHA
CHUCTEM YHMCJIOBOTQ UPOrpaMMHOI0 YIIPaBJICHUA

Pa3paGaThiBaTh yNpaB/sIONIHe IPOTPAMMBI Ha A3BIKAX BLICOKOIO ypOBHA

[IporpaMMHpOBaTh CHCTEMBI YHCIOBOIO IPOrpaMMHOTO yIpaBJICHHA B
JHAJIOTOBOM PEXUME ]

POrPaMMEPOBAHMUS CHCTEMBI YHC/IOBOTO POTPAMMHOTO YIIPABICHAA

_obpabotkm

OcymecTBIsaTh BBOA HUCXOAHOH MHQOpMalHH B cbopmare S3BIKA

VYcraHaBiauBaTh  TEXHOJOTHYECKYIO  ITOCJICAOBATEIIBEHOCTD " pe)KHMBI

Co3pnaBarts ynpaBJmomne TIporpaMMsI ((bparMeHTHI TporpaMm) ¢ HOMONIBIO.
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HeonozmMme 3HAHMSA

CHCTeM  aBTOMATH3UPOBAHHOIO  MPOEKTUPOBAaHHSA  TEXHOJIOTHYECKHX
IIPOLIECCOB

CocTaBnaTh, COXpPaHATH U MCIIONH30BATh TAOMULIE] CMEILIEHUS «HYIIS»

HpOI‘paMMHPOBaTB 3alIUMIICHHEIC 30HEI HA CTAHKE

Co3aaBaTh 1 HCHIONB30BaTh OUOIMOTEKH IPOrpaMM H MOANIPOrPpaMM

COBlIaBaTB M HCITIOJB30BaTh NapaMETPUICCKHE TPOrpaMMEI

Hcnonn3oBate  QyHKIMH  MaHMIYJIHpPOBAaHHMS  3alpOrpaMMHpPOBAHHBEIM
KOHTYPOM

IIpuMeHATh cTaHAApTHEIE (CTAHOYHBIE) IUKJIIB

KoMMeHTHPOBATH YIPaBJISIOMIAE IPOrPaMMbI

ITporpamMmmupoBath HHGOPMAaLHOHHEIE COOOIEHUSA

C noMompio MOCTIPOIIECCOPOB OCYIIECTBIATH ANANTALMIO K KOHKPETHOH
CHCTEME YHUCJIOBOTO IPOrpaMMHOIO YIPaBICHHS M K KOHKPETHOMY CTaHKY
ynpasomei [IpOrpamMMsl, pa3paboTaHHOH B cucreMe
aBTOMATH3UPOBAHHOI'O POEKTHPOBAHUS TEXHOJOIHYECKHX IIPOIIECCOB

BHOCHTP H3MEHEHHA B TEXHHYECKYI0O [JOKYMEHTAllMI0O B CBA3H C
KOPPEKTHPOBKOW TEXHOJIOTHYECKHX NPOLECCOB, YIPABIMIOMUX NPOrpaMM U
PEXHUMOB ITPOU3BOACTBA

OdopMIISTH COMPOBOIUTENBHYIO JOKYMEHTAIHIO

TIporpaMMHpoBaTh 06pabOTKY 3arOTOBOK KOHIIEHTPHPOBAHHBIMH [TOTOKAMH
' SHeprud B 3 u Goiee KoopAMHAaTax
TIpoenHpoBaTh CTaHAAPTHBIE LEKIBI HA HAKTOHHBIE ITOCKOCTH

TIporpaMMEpoBaTh 06pabOTKY KOHIGHTPHPOBAHHBIMH IIOTOKAMH JHEpIHH
CJIOKHBIX TPOCTPAHCTBEHHBIX MTOBEPXHOCTEH C HCHONB30BAHHEM S5-OCEBBIX
Tpagcpopmammd
KorTponupoBare  coOMONEHHE  TEXHONOTHYECKOH  JHCHMIUIMHBEI B
IIPOM3BOJICTBAX M I€XaX, NPaBHJIBHOCTh IKCILTyaTallHH TE€XHOJIOTHYECKOro
obopyaoBaHuA

IIporpammupoBate 06paboTKy CIOXHBIX KOHTYpOB M IIOBEPXHOCTEH
cBOOOIHON (POPMEI

I'eHepHpOBATH YIIpaBIIAIOIIHE IPOrpaMMEI B aBTOMaTH3HPOBAHHBIX CHCTEMAX
IIPOEKTHPOBAHAS TEXHOJIOIHYECKHX IIPOLIECCOB M MOZIENHPOBATh IIPOIECC
00paboTku

ITporpaMMupoBaTh C HCIIOJIL30BAHHEM CIIAHHOBOM MHTEPIIOJIALMHA

Hcnmonp3oBaTh KOMIPECCHIO KApOB

TIporpaMMHpOBaTh B CHCTEME KOODAMHAT JETATH M B CHCTEME 'KOOpZHHAT
_CTaHKa

' CTaHZAPTHI H TEXHUYECKHE YCIIOBHS

Meromuyeckne u HOpPMaTHBHEIC MaTe€pHalibl IO TEXHOJIOTHYECKOA
IIOATOTOBKEC INPOU3BOJACTBA

OCHOBEI TNIPUMCHECHHSA CHCTEM aBTOMATU3UPOBaHHOI'O IIPOCKTHPOBAHNA

I[I/I&IICKTBI A3bIKa IIPOrpaMMHPOBaHHA CTAHKOB C YHUCJIOBBIM ITPOIpPaMMHBIM
YHOPaBJICHHAEM U A3BIKOB BEICOKOI'O YPOBHSA

 OcHOBBI IPHMEHEHHS 1aKETOB IIEXOBOr0 MPOrPaMMHUPOBAaHUA
TIpo67eMHO OpHEHTHpOBAHHBIE S3HIKH Ul POTPAMMHPOBAHHS cucreM |
YHCIOBOTO IPOrPaMMHOIO YIPaBJICHHAA

CuctemMbl ®  MeTOOBl  pa3pabOTKH ynpaannomux nporpaMM  JUiA
000pYZOBaHMS C YUCIIOBBIM IPOTPAMMHBIM YIIDABIICHUEM i
OYHKIHOHANBHEE BO3MOXHOCTH M IPHHIMIEL PaGoTHI 060pyIIOBaHH5I c
YHCTOBBIM  INIPOTPAMMHBIM  YIIPaBJIEHHEM, DealH3yIomero o6paGoTku
MaTepHaioB KOHIIEHTPUPOBaHHEIMH NOTOKaMH 3HEPIHH

duznyeckue OCHOBBI IIPOLIECCOB 06paboTku MaTepHaIoB
KOHIIEHTPHPOBaHHEIMH IIOTOKAMH SHEPIHH
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KOHUCHTPHPOBAHHBIMH IIOTOKAaMH 3HCPIrHH

Merogpl u PEXHMEI O6pa60TKH MaT€pHnalioB KOHHeHTpHPOBaHHbIMPl
IIOTOKaMH JHEPIuH

CpenctBa OCHacTKH OOOpyHOBaHHS C  YHCIOBBIM  IIPOrPaMMHEIM
yIpaBJICHHEM, peaM3YIOIIEro 06paboTKy MaTepuaIoB
KOHIIEHTPHPOBAaHHBIMH IOTOKAMH DHEPTUH

@DopMHI 3aHCH HCXOAHOH MHGOPMALMHY UL NPOrpaMMHPOBAHHS

Bupr HHTEPIIOJLANA U CIOCOOBI HX nporpaMMHpPOBaHHs

Teopus pa3MepHEIX Heneit

OcHOBHBIE H BCIIOMOraTelbHBIE KOMAaHIBI, CHEHHAIbHBIE Q)YHKHHK, ux
CBOICTBA U IpaBuJjIa IPAMCHCHUSA

PexcuMbl 06pab0TKH KOHIEHTPHPOBAHHBIMHM IOTOKAMH 3HEPTHH

MeToB1 H CpeaCcTBa MOCTIPOLIECCHPOBAHKS IIPOTPaMM

MeTos! U CpeacTBa KOHTPOJIA ¥ peAaKTHPOBaHUS YIIpaBILIONIHX IPOTPaMM

CoBpeMEHHBIE  CHCTEMBI  aBTOMAaTH3HPOBAaHHOIO IPOEKTHPOBAHHS
TEXHOJIOTHYECKHX IIPOIIECCOB

CpencTBa BEIMACIUTENBPHON TEXHUKY, KOMMYHHKALUU U CBI3H

Buzpl 6paka u crioco6sI ero mpeaynpexacHus

PykoBomdmue ¥ HOPMATHBHBIE MaTE€pUAlbl, PErJIAMEHTHPYIOIIHE METOXBI
IpOrPaMMHpPOBAHUA CHCTEM YHCJIOBOTO IIPOrpaMMHOIO  YIpaBJICHHS,
HCIONIL3YEMBIX UL YIpaBleHHs o0opyAoBaHHEM, VI  KOTOPOIo
pa3pabaThIBAIOTCS YIPaBJIAIONINE IPOrpaMMBI

KoopauHartHble TpanchopManun

MHorokoopaunaTHas 06paboTka H S-0ceBble TpaHCPOpMaIHU

KomMmmpeccus kaapos

Crparernn n metonsl 06paboTku KOHI.ICHTpHpOBaHHBIMH IIOTOKaMH 3HEPrHH
Jetanei CJIOXHBIX HPOCTPaHCTBEHHBIX KOHUrypauuit
KOHLIEHTPHPOBAHHBIMH IIOTOKaMU SHEPTHH

CruraiiHOBast HHTEPIIOALHA

Jlpyrue xapakTepUCTUKH

I[CﬁT €IIBHOCTB, HaIpasJICHHas Ha pPEeICHUE THIIOBBIX 3aga4
TEXHOJIOTHYCCKOr'0 Xapaxkrepa

3.4.3. TpynoBas pyHKuHA

Otnazka ynpasisionieii mporpaMMbl CTaHKa € y
pOBEHb
YHCJIOBBIM IIPOTPaMMHEIM YIIPaBJICHHEM
HaumeHoBanue porp yrpasJjie Kon | D/03.6 | (momyposeHs) 6
06paboTKH KOHLIEHTPHPOBAHHBIMH [I0TOKAMH KBATH(HKALIHH
9HEpruy B cucteMe 3 1 GoJiee KOOpAUHAT
BO
Tpoucxosaernue TpyAoBOR - OpuruHan X | 3aMMCTBOBaHO U3 OpMTHHANA
yHxumH :'
Kozx PerucTpalioHHbIN
OpHrHHana HOMep
npodeccCHOHAIBHOT0
cTaHgapTa
Tpynossle neficTBUS IIpoBepka ¥ KOppEeKTHPOBKA YIPaBJIAIOLIEH MTPOrpaMMBbl

Otirajixa ypaBisomed IporpaMMBI

YTouHEHHE ICKU3a KapThl HATATKA

KoppekTHpoBKa CONpOBOAUTENLHON JOKYMEHTAIIUH

Cocrasyenue PIHC’I‘p}’KIIHH 1o pa60Te c HpOI"paMMaMH

KoHTporms  coOMIOfEHHS TEXHOJOTHYECKOH JUCIAIUTHHEL B LeXax H
NPaBHIBHOM 3KCIUIYaTalHH TEXHOJOIHYECKOro o60pyHOBaHUS C YHCIOBBIM
IPOrPaMMHBIM YIpaBIeHHeM
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CocTaBjieHHe HHCTPYKIHii 1o paboTe ¢ mporpaMMaMu

KOHTpOJIL cobmoaeHns TEXHOJIOTHYECKON JUCIHHUIUIMHEI B MIPOU3BOACTBAX Pl
1exax, IpaBHJIbHOCTH 3KCIIJTyaTalinl TCXHOJIOT HYCCKOI'o o6opyn013amm

Otnanka YIpaBIIAIOMUX mporpamMM obpaboTkn 3arOTOBOK
KOHIIEHTPHPOBAaHHEIMHE [IOTOKAaMH SHeprud B 3 U 6ojiee KOOpAKHATaxX

HeoGxoauMblie yMEHUS

Pa6oraTs B pexume BeprUKAINA B YIPaB/AIONIHAX IPOrpaMM

Hcnons30BaTh METOAbI MOHMCKa W BHIABICHHMA OIMHOOK B YIPaBILAIOMIX
IporpamMMax

BEIBIIATE TEOMETPHIECKHE, CHHTAKCHYECKHE M CEMAHTHYECKHe OLIMOKH B
YIOpPaBJISIONMX IporpaMMax B

Pa6oTaTh B peXXHMe BH3yallH3allMd YIPABIIIOIHUX IPOrpaMM

HickaTp ¥ BBIIBIATE TEXHOIIOTHYECKHE (81007 (9974

BHOCHTh H3MEHEHHS B TEXHHYECKYI0 IOKYMEHTAalllI0 B CBS3H C
KOPPEKTHPOBKOM TEXHOJOTHYECKHX MPOIECCOB, YNPABISIOMMX IPOrpaMM H
PEXHMOB IPOU3BOACTBA

OTnaKMBaTh  yNpaBisIOMEe  NporpaMMbl  OGpabOTKM  3aroTOBOK
KOHIICHTPHPOBaHHKIMH OTOKAaMH SHEpruH B 3 1 6osiee KOOpAWHATaxX

Heo6xomuMeie 3HaHUS

A3pixu MIporpaMMHpPOBaHUS CUCTEM YHCJIOBOI'O IIporpaMMHOI'0 YIIDaABJICHHS

KoMaHApl s3bIKa IIPOrPAMMHPOBaHHA CHCTEM YHCJIOBOIO NpPOrpaMMHOI0
yIIpaBJIeHAs

OCHOBEI A3BIKa BEICOKOTO YPOBHA

JlMaexTH! A3bKa POTPAMMHADOBAHHS CTAHKOB C 9HCIIOBEIM TIPOTPAMMHBIM
yIIpaBJieHHEM H A3bIKOB BEICOKOTO YPOBHA

OcCHOBBI IPHMEHEHHUS [TAKETOB LIEXOBOr0 nporpaMMHponaan

[IpHHUKMIEI TOCTPOEHHS YIPABIAIOIMUX IIPOrpaMm

(DyHKIMOHATLHBIE BO3MOXHOCTH M IPHHIMIBI paboTsl OGOPYAOBaHHA C
YHCJIOBBIM IIPOTPaMMHBIM YIIPaBJICHHEM

COBpeMCHHI:IC HHCTPYMCHTBI U TECXHOJIOHYCCKaA OCHacTKa Jjid CTAHKOB C
YHCJIOBEIM NIPOrPaMMHEIM YIIDABJIEHHEM

Unrepodeiic oneparopa

MerTo/51 ¥ CpPEACTBa KOHTPOJIA H peAaKTHPOBAHHS YIIPAB/IAIOMIHKX MPOrpaMM

Meropl NOKCKA U BEIABIEHUS onmboK B YTIIpaBJIAIOIINX TporpaMMax

PykoBonsiide ¥ HOPMATUBHBIE MaTepHalibl, PEriaMeHTHPYIOIIHE METOIbI
MPOrpaMMHpPOBAHUA CHCTEM UYHCIOBOTO [POTPaMMHOTO  YNIPaBJICHHU,
UCIIONB3YeMBIX U ympaBleHMs  oOopynoBaHus, Mg  KOTOpOro
pa3pabaThIBAIOTCA YIPABIAIOMME IPOTpaMMBl

PykoBomsiliue ¥ HOPMATHBHBIE MAaT€pHAIBl IO OJKCILTyaTalldH CHCTEM
YHCI0BOrO IMPOrPaMMHOTO YIPABIECHHS, HCIOJIb3yeMBIX JULA YIIPaBJICHHA
060pyn0BaHusl, IS KOTOPOTO pa3pabaThiBalOTCA yIPAB/LAIOMKE NPOTPAMMEL

_CraHjiapThl ¥ TEXHMYECKUE yCIIOBHA

MerofuYeckie M HOPMATHBHEIE MaTephalsl IO  TEXHONOTHYECKOH
NOJATrOTOBKE IIPOM3BOACTBA

OcHOBHI NPUMEHECHNAA CUCTEM aBTOMﬁTHBPIpOBaHHOI‘o npoexmponaﬂpm

[Ipo6eMHO OpPHEHTHPOBAHHBIE S3BIKM A IPOTrPaMMHPOBAHHS CHCTEM
9HCIOBOrO IPOrPaMMHOTO YIIpaBJIeHHS

CucteMsl M METOHB pa3paboOTKM  YNPaBIAIOUIMX TNporpaMMm Ui
060pYIOBAHHS C YUCIIOBBIM IIPOrPAMMHEIM YIIPABICHHEM

®OyHKUHOHATBEHEIE BO3MOXKHOCTH W IPHHIMITBL paboTel 06OpyNOBaHHS C
YHCIOBHIM IPOrPaMMHBIM  YIPaBIEHHMEM, PpEaTH3yIOIETo 06paboTky
MaTepHaIOB KOHIEHTPHPOBAHHBIMM ITOTOKAMH SHEPruH

duznueckue OCHOBBI IpPOIECCOB obpaboTkH MaTepHaJoB
KOHLIEHTPUPOBAHHBIMA ITOTOKAMH 3HEPTHU

Tumnossle TEXHOJIOTHYECKHE MPOLIECCHI 00paboTkd  3aroTOBOK
KOHIIEHTPHPOBAHHBIMU ITIOTOKAMH SHEPTUH
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Merogpsl u pexuMsl 00paboTKM MaTepHaIoB KOHLEHTPHPOBAHHBIMH
IIOTOKaM¥ SHEPTrUH

CpeactBa ocHacTkM 00OpyJnoOBaHHMS C  YHCIOBEIM  IPOrpaMMHEIM
yTIPaBICHUEM, peanu3yomero o6paboTky MaTepuanoB
KOHIEHTPHPOBAHHBIMH [TOTOKAMH SHEPrHH

DopMbl 3anKUCH UCXOAHOM HHPOPMAIUK 71 TPOrPaMMHPOBaHHUs

By b1 HHTEPIOALUH U cIOCOOBI HX IPOrpaMMHUPOBaHHS

Teopus pasMepHBIX Hemneit

OcHOBHBIE H BCIIOMOTaTeIbHBIE KOMAHIBI, CIELIHaIbHBIE (bYHKI.II/IPI, ux
CBOMCTBA U IIpaBHJia IPpUMECHCHHUA

MeTonb! B CpeacTBa HOCTIPOLECCHPOBAHUSA l'IpOI‘paMM

MeTozs! B cpeacTBA KOHTPOJIS M peJaKTUPOBAHUS YIIPaB/LAIOIMX IIpOrpaMM

COBpeMCHHBIC CHCTEMBI aBTOMATHU3HUPOBAHHOI'O IIPOEKTHPOBAHNA
TCXHOJIOTHICCKHX ITPOLIECCOB

CpencrBa BEIYMCIHTEILHON TEXHHKH, KOMMYHHKAIIMH H CBA3H

Buel 6paka 1 criocoOHI ero npeaynpexxacHHUs

PyKkoBozsue ¥ HOPMAaTHBHEIE MAaTe€pHABl, PETJIAMCHTHPYIOIIHE METOMBI
IPOrPaMMHPOBAHHS CHCTEM YHCJIOBOTO IIPOTPaMMHOIO  YIIpaBJICHHS,
UCIONB3yeMBIX O  yIOpaBleHHs oOopyZoBaHHEM, U1  KOTOPOro
pa3pabaThIBAIOTCS YIIPABITIONIHE POrpaMMEI

Koopnuuarasie TpaHchopmanun

MHOTOKOOPAHHATHAS 06paboTKa H 5-0ceBble TpaHchopMall

Komnpeccus xanpos

Crparernu ¥ MeTOABl 00pabOTKH KOHICHTPHPOBAHHBIMH NOTOKAMH JHEPIHH
aeranei CJIOXKHBIX IPOCTPaHCTBEHHBIX KOHHUTrypauuit
KOHIIEHTPHPOBAHHBIMH IIOTOKAaMH SHEPTUH

CnaiiHOBas HHTEPIIOJIALHASL

Tpynoeoe 3akoHoxaTenscTBO Poccutickoit Oenepanuu

Jpyrue xapakTepuCTHKH

CrpemieHue ONpeNeNaTs 3afadyd NPOGECCHOHAIBHOIO H JTMYHOCTHOTO
pa3sBUTHA, 3aHUMAThCa CcaMoOOpa3soBaHHEM, IUIAHMPOBATH IIOBBIMICHHE
KBTH(HKAIH

HCHTCHBHOCTB, HanpaBjICHHas Ha pemI€HuE THITIOBBIX 3amxa4d
TEXHOJIOTHYECKOr'o Xapakrepa
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IV. CBenenns 00 opranu3zauusx — pa3paborynkax npogeccHoHaILHOI0 CTAHAAPTA

4.1. OTBeTCTBEeHHAs OPraHU3alMA-pa3padoTINK:

O6mepoccuiickoe oTpacieBoe oorenuHenne paboronareneit «Coro3 MamuHOCTpouTeNeH Poccumy

3aMecTHTENIb HCIIOJIHUTENBHOTO JUPEKTOpA VsanoB Cepreit BaneHTHHOBHY _]

4.2. HaumeHOBaHMSI OpraHM3alHii-pa3paboTYHKOB:

3A0 «CM3», ropox Cepnobek, ITensenckas obmacts

OAO «Anmupanreiickue Bepduy, ropox Cankt-IlerepOypr

OAO «AxnuuoHepHas komnanug «TymaMamsaBony, ropox Tyna

OAO «AnraiiBaron», ropox HoBoanraiick, Antaiickui xpan

OAO «I"A3», ropox Humxuuit HoBropon

OAO «JIB3 «3se3na», 3ATO Bonsmo#t Kamens, [Ipumopckuii xpait

OAO «3aBoa Ne 9», ropox Exarepunbypr

OAO «3IIIT», ropon Homxap-Ona, Pecny6muxa Mapuit O

BBl Bl BN IOl IE N ol A B

OAO «Hn», ropox Mocksa

P
<

OAO «KBAJI umenu JI. H. Komkunay, ropon Knumosck, MockoBckast 061acTsb

[—y
[em—y

.| OAO «KonuepH «Kanamuukosy, ropos Hxesck, Y amyprckasa PecriyGmuka

ot
N

.| OAO «Konnepr «Co3Be3nue», ropox Boporex

—
W

.| OAO «KpacHonapckuii mpu6opHsIii 3aBog «Kackany, ropon KpacHonap

—
S

.| OAO «KyMAIIII», ropox MockBa

—
W

OAO «Kypckuit 3aBox «Mask», ropoa Kypcek

b
&

0OAO «KDM3», ropox Kotiac, Apxarrensckas 061acTb

,_.
~

OAO «JIM3 umenn K. JIu6kuexray, ropog Canxr-IlerepOypr

—
oo

OAO «MB3 umenn M. JI. Muns», ropox Mocksa

._.
o

0OAO «HA3 «Coxkon», ropox Hmxunit Hosropon

[\
(=]

"I Mocksa

OAO «HauuoHaIbHbIA IEHTP TEXHOIOTHYECKOro epeBoopyxenus npeanpuatui OIIK», ropoxn

[\
[

.| OAO «HUMH IIC», ropoxn Canxt-IlerepSypr

N
N

.| OAO «HMS3 Uckpa», ropoa HoBocubupek

N
(9%}

.| OAO «HITO «Burom», ropox BranukaBka3s, Pecrry6mmxa Cesepras Ocerus-Ananus

o
S

.| OAO «HIIII «Anma3z», ropox Caparos

N
W

.| OAO «IIckoBckuii 3aBog AIIC», ropox Ilckos

[\
[*)

.| OAO «Pexyxrop-ITM», ropox Ilepmp

217.

OAO «PKL] «ITporpeccy, ropox Camapa

28.

OAOQO «PocTBepToi», ropoa Mocksa
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29.

OAO «PIIKB», ropon Pamenckoe, MockoBckas o6nacThb

30.

OAO «Psazancknit Pamuosasony, ropox Ps3ans

31.

OAO «Ceposckuit Mexanudeckuii 3aBoz», ropoa Cepos, Ceepiosckas 061acTs

32.

OAO «C33 umenn Cepro Opmxonuxuazey, ropos CapaTos

33.

OAO «TAHTK umenu I'. M. Bepuesay, ropoa Taranpor, PocToBckas o61acTh

34.

OAO «VTIIIO», ropox Yoda, Pecmy6mika bamxoprocran

35.

OAO «Xab6apoBCKHii CyJOCTPOMTENLHEI 3aBOY, ropol XabapoBck

36.

OAO «IJHUH «BypeBectHuk», ropox Hxuauii Hosropon

37.

OAO «QnexrpomamnrHocTpoutensHeni 3aBoj «JIEIICE», ropox Kupos

38.

OAO VHIIII «Momuus», ropon Yda, Pecny6mka bamkoproctan

39.

OAO DOKB «Curaan» umenH A. Y. I'myxapesa, ropox JHrensc-19, Capatosckas o6nacts

40.

000 «Tynbckuit opyxeiHsIi 3aBoay, ropox Tyna

41.

®I'BOY BITIO MI'TY « CTAHKHWH», ropox Mockaa

! O6epoccuiickuit K1acCHUKATOp 3aHATHHA.
2 O6epoccHiCKuM KIacCH(pHUKaTOp BUAOB SKOHOMHIECKOH NeATEILHOCTH.

® Npukas Munsnpascoupassutia Poccuu ot 12 ampens 2011 r. Ne 3024 «O6 yTBepXIeHHH nepedHeli BPeAHBIX H (anu)
ONacHHIX MPOK3BOACTBEHHBIX (PAKTOPOB H PaGoT, K BHINONHEHHH KOTOPHIX POBOAATCS 00A3aTe/bHEIC IPE/IBAPUTENbHEIE U
TepHOIMECKHE MEIMIMHCKHE OCMOTphl (oGcienopanms), u Ilopaixa MpoBefeHHs O0A3ATENBHBIX MpeJBAPHTENbHBIX U
TMepPHOAMYECKUX MEIMUMHCKMX OcMOTpoB (ofcnienoBannil) paGOTHHKOB, 32HATEIX HAa THKEIbIX paborax ¥ Ha paborax ¢
BpeAHBIMH M (W1M) ONACHBIMH YCIOBMAMH TpyAa» (3aperMcTpHpoBaH MHuHIOCTOM Poccun 21 okra6pa 2011 r,
perucTpaunorHsit Ne 22111), ¢ HM3MeHeHHeM, BHECEHHbIM NpukasoM MuH3IpaBa Poccun ot 15 mas 2013 r. Ne296sn
(3apeructpupoBad Muntoctom Poccun 3 mons 2013 r., perucrpaumonnbii Ne 28970); cratea 213 TpynoBoro Koaekca
Poccuitckoit denepauun (Cobpanue 3akoHomaTenscta Poccutickoit ®enepauuy, 2002, Nel, cr. 3; 2004, Ne3S5, ct. 3607

2006, Ne27, c1. 2878; 2008, Ne30, ct. 3616; 2011, Ned9, cr. 7031; 2013, Ned8, cT. 6165, Ne52, cT. 6986).
* EnuHblit KBaTMHKALMOHHBIA CIPaBOYHHUK JOKHOCTER PYKOBOAMTENEH, CIISLIMANMCTOB H APYTHX CIYXKALIMX.
3 O61epoccuitckuit KIaccupUKaTOp CrelHaNTbHOCTEH Mo 06pa3oBaHHIo.




