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MMHECTEPCTBO TPYIA ¥ COIUAJTIbHOM 3ALIMTHI
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06 yTBepKIeHHH NPORECCHOHAILHOTO CTaHAAPTA
«CrenHa HCT N0 NPOeKTHPOBAHHAIO TEXHOJOTHYECKHX NPOUECCOB
aBTOMATH3HPOBaHHOIO MPOH3BOACTBA»

B coorsercreum ¢ myHkrom 20  Ilpaeum paspaboTK M YTBEPXKICHUA
TpoeCCHOHANBHBIX ~ CTAHAAPTOB,  YTBEPXICHHBIX rocraHoBicHueM  IIpaBUTENBCTBA
Poccuiickoit ®enepamuu ot 10 anpens 2023 T. Ne580,mpuka3blBalo:

1. VIBepmuTh MpHIAraeMbIi npo)eCCHOHANBHBIA ~ CTAHAAPT «CriendaimicT 1o
IIPOEKTHPOBAHHUIO TEXHOIIOTMECKHX MPOLECCOB ABTOMATH3HPOBAHHOIO [IPOU3BOJICTBA.

2. TlpusHaTh yTpaTHBLIMMH CHITY:

npuka3 MuHKMCTEpCTBA TpyAa H COLMANbHON 3ammTsl POCCHHCKOH Oepepanun
ot 2 mrong 2019 r. Ne 4631 «OO6 yTBep)KICHUH npodecCHOHAIBHOTO CTaHAapTa «CrienMamcT
10 ABTOMATH3UPOBAHHOM pazpaGoTke TEXHOJNOTHil M IPOrpaMM Jyis CTaHKOB C “HMCIIOBBIM
IIPOrpaMMHBIM  YTIPABJIEHAEM» (saperucTprpoBal MHUHICTEPCTBOM IOCTHIIMH Poccuiickoit
®epnepamuu 26 mons 2019, perucTpalHoHHBIA Ne 55408);

npuka3 MuHucTepcTBa TpyAa H COLMAIBHOM 3ammTsl  Poccuiicko Oepeparmu
or 3 mrons 2019 r. Ne 4781 «O6 yTBepXKACHUN Ipod)eCCHOHANBHOTO CTaHAAPTA «CrienHamcT

1o ABTOMATH3MPOBAHHOMY IIPOSKTHPOBAHHUIO TEXHOJIOTHYECKHX IIPOLIECCOB
(3aperucTpupoBaH MIHHCTEPCTBOM IOCTUIIHH Poccuiickoii ®epepammu 29 mons 2019r.,
peruCTpalMOHHBIH No 55441).

3. YCraHOBHTH, 9TO HACTOSIIMHA TpHKa3 BCTYMACT B CHIY C 1 centsops 2023 1. U
nmeiictyer jo 1 centsbps 2029 T

MuHucTp A.O. KotsikoB
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HU3KOJIETHPOBAHHBIX CTaleli, CEphIX M BBICOKONMPOYHBIX YYTYHOB, MONMMEPOB M KOMITO3UIMOHHBIX
MaTepranoB, 00pabaTbiBaeMbIX PE3aHMEM, HMCIOLMX 110 15 obpabaTsiBaeMBIX IOBEPXHOCTEH, B TOM
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ABTOMATH3HPOBAHHOTO HM3TOTOBNEHHMS JieTaledl M3  KOHCTPYKIMOHHBIX, HHCTPYMEHTAIBHBIX,
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1. O01He cBeeHHUA

HpOGKTIfIPOBaHHC TEXHOJIOTHYECKHUX IIPOIECCOB ABTOMAaTH3HPOBAHHOI'O 40.083
H3TOTOBJIEHHA MAIIMHOCTPOUTEIIBHBIX PI311€JII’Iﬁ )
(HaNMEHOBaHNe BH/IA MPOPeCCHOHANBLHOMU JeATENBHOCTH) KOJ

OcHOBHas LeNb BHAa Ipod)ecCHOHANBHON AeATEILHOCTH:

Ob6eciieyeHre Ka4ecTBa 1 MPOU3BOJAUTEIBHOCTH H3rOTOBJICHMS MAIIMHOCTPONTEIBHBIX H3JCTHHN 32 CUET
pa3pa60TKn ABTOMATH3HPOBAHHBIX TEeXHOJIOTHYECKHUX IIPOLECCOB




I'pymimna 3aHsATHiA:
2141 . MiixeHeph! B NPOMBIIUICHHOCTH U - -
| Ha MPOU3BOJICTBE
(ko OK3') (HaNMEHOBAHHE) (xox OK3) (HaUMEHOBaHUE)

OTHecEeHHe K BHIAM S5KOHOMHYECKOH A€ATSIbHOCTH .

71.12.12 Paspa6oTka MPOEKTOB MPOMBINLICHHBIX POLECCOB ¥ IPOU3BOACTB, OTHOCHIIHUXCS K
3JIEKTPOTEXHHUKE, SIICKTPOHHOH TEXHUKE, TOPHOMY JCIY, XUMHYECKOH TEXHOJIOTHH,
MAIIMHOCTPOCHHIO, a TakKe B 00J1aCTH MPOMBIILIEHHOr0 CTPOHTENLCTBA,
CHCTEMOTEXHHKH H TEXHHKH 6€301aCHOCTH

(xom OKBD1?) (HaMeHOBaHME BUJa KOHOMHYECKOH JIEATENBHOCTH)
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I11. XapaxkTepHcTHKA 00001IeHHBIX TPYAOBBIX bysxnmii

3.1. O6o6menHas TpyAoBas GyHKIHSA

IIpoekTHpOBaHHE TEXHOJIOTHUECKUX
NPOLIECCOB aBTOMATH3HPOBAHHOIO
Haumenoranue poLt P Kox A YpoBeHb 5
HM3rOTOBJIEHHSA MAITHHOCTPOHUTENBHBIX KBaTAQHUKAIMH
H31e)i HU3KOM CJI0KHOCTH
ITporcxoXAEHHE
P KA . 3auMCTBOBaHO U3
0000111eHHO# TPYAOBOH Opwuru=an X
OpMrHHaja
(yHKLUHH
Kon opurvHana  PerucTpauyoHHbIH
HOMEpP
npo¢ecCHOHANLHOTO
craHaapTa
Bo3moxHEBI€ UHXeHeP-TEXHOJIOT B MAIIHHOCTPOCHHH
HAaUMMEHOBaHHUA HHXxeHep-TEXHOJIOT
JIOJDKHOCTEH, Wmkenep-TexHoor B MammHocTpoenuH 111 kateropuu
npodeccuii Wnxenep-rexnonor 1l kateropuu

Tpebopauus K
06pa3zoBaHuIO U
00y4YeHHIO

CIIEIHAIUCTOB CPEJJHETO 3BEHA
WA
Briciee o6pa3oBaHue — OaKaaBpHar

CpenHee npodeccroHanbHOE 00pa3oBaHKe — IPOrPaMMBI OATOTOBKH

TpeboBanus K
OIIBITY
[PaKTHYECKOH
paboTEI

JIns JO/DKHOCTEH MHKEHEPOB 63 KaTeropuu He MeHee JIByX JIET TEXHHKOM B
MexaHOCOOPOYHOM IIPOU3BOJACTBE MPH HATUYHH CPEAHETO npo¢ecCHOHAIBHOTO
06pa3oBaHus 110 NPOrpaMMaM TMOArOTOBKH CIICIHATACTOB CpeIHETO 3BEHA

Jlns nomkHocTel nEskeHepoB III kareropuu HE MEHCE MECTH MECHLICB B
JIOJDKHOCTH HHDKeHepa 6€3 KaTeropuu B MexaHOocOOpOYHOM MPOU3BOICTBE

Oco0Ople ycnoBus
Jomycka K pabore

0CMOTpOB®

ITpoxoxaeHue 00yICHHS] MEpaM noXapHoi 6€30MacHOCTH
IIpoxoxneHue 0GyUeHHs [0 OXPaHE TPy/ia U POBEPKH SHAHHAA TpeGoBaHMM

4

Hpoxoxc,uenne 00s13aTeNIBHBIX NIPEABAPUTEIBHBIX H MCPHOAUHICCKUX MEIHUITHHCKHX

OXpaHBI TPy
Hpyrue PexoMeHnayeTrcs JOMOTHUTENILHOE npodeccroHaTpHOe 00pa3soBaHue — IPOrpaMMBbI
XapaKTEePUCTUKH HOBBIIEHHs KBIH(HKALUH HE pexXe OJHOTO pa3a B IATh JCT

I[OIIOJIHPITCIIBHBIC XapaKTEPUCTHKHA

HaunmeHnoBaHue Kox HanmeHoBaHHe 6a30BOi IPYIIIEL, TODKHOCTH (podeccr) HiH
JIOKYMEHTa CrequalbHOCTH
OK3 2141 HWmxeHeps! B IPOMBIILICHHOCTH ¥ Ha MPOU3BOJCTBE
EKC® - UHXeHep-TeXHOIIOT (TEXHOJIOT)
OKIIJITP’ 22854 WHXeHep-TEXHOJIOT
OKCO? 2.15.02.08 | TexHONOrHS MAIMHOCTPOEHHS
2.15.03.01 | MamuHOCTpOEHUE
715.03.02 | Texnonornueckue MalIuHb1 1 060pynOBaHHE
2.15.03.05 | KOHCTPYKTOPCKO-TEXHOJIOIHIECKOE obecnieuyeHne
MaIIPHOCTPOUTEIBHBIX MPOU3BOACTB




3.1.1. TpynoBas GpyHKuHs

HauMeHOBaHHE

Ob6ecneucHUE TEXHONOTHIHOCTH
KOHCTPYKIMH MalIHHOCTPOUTEIBHBIX
U3eMi HU3KO# CIOXKHOCTH B YCIIOBHSAX
AaBTOMAaTH3HPOBAHHOIO IPOK3BOACTBA

YpoBeHp
Kon | A/O1.5 (TOTypOBEHD) 5
KBaJTH(HKAIAH

TIpoucXOKACHHE TPYAOBOH
(yHKUMH

X 3aNMCTBOBaHO U3 ]

OpuruHai ‘
OpuUrHHasa |

Kon PeructpanmoHHbIi HOMED
OpHrHHANA npo¢eCCHOHANILHOTO
cTaHJapTa

TpynoBbie ACHCTBHS

AHau3 TEXHOJIOTMYHOCTH KOHCTPYKIMH ManIMHOCTPOHTEIBHBIX 2631 () 13471 HH3KOH
CJIOXKHOCTH B YCJIOBHAX aBTOMAaTU3HPOBAHHOIO TIpoN3BOACTBA

KagecTBeHHad H KOJIHYCCTBCHHAA OllEHKa TEXHOJIOTHYHOCTH KOHCTPYKIIUH
MAITHHOCTPOUTEIIBHBIX M3 HHU3KOH CIIOKHOCTH

Pa3paboTKa NPENIOKEHUH 110 H3MEHECHUIO KOHCTPYKIMH MAaIMHOCTPOHTENBHBIX
{3leNdAil HW3KOM CJIOXKHOCTH C ICNBIO TOBBIICHHA 3¢ (PexTHBHOCTH HX
ABTOMATH3MPOBAHHEIX ~ OPHMEHTAIMH, TPAHCIOPTHPOBAHMA, yCTaHOBKH Ha
TeXHOJIOTHIecKoe 000pyI0BaHHE U CHATHS C 000pyI0BAHMA, 06paboTKH H COOpKH

Heob6xoaumblie
yMeHUA

Mcmonp30BaTh CHCTEMBl aBTOMATH3HPOBAHHOTO IIPOCKTHPOBAHMA (manee — CAD-
cHCTeMBbl) Ul BHIABJICHHSA HETEXHONOIMYHBIX  3JIEMEHTOB KOHCTPYKIMH
MAIIMHOCTPOUTENBHBIX H3AETHH HU3KOH CIIOXKHOCTH

Pa3pa6aTBIBaTB NpeJIOKECHHUA 110 [OBBIIEHHIO TEXHOJOIMYHOCTH KOHCTPYKIMH
MAaIIHHOCTPOUTENBHBIX 569 (S 1217 HH3KO# CIIOXXHOCTH

PaccunTsiBaTh OCHOBHBIE TIOKA3aTCIIA KOJIMYECTBEHHOM OIICHKH TEXHOJOTHYHOCTH
KOHCTPYKLHH MAaIHHOCTPOUTEIIbHBIX H3eITHI HU3KOH CIOXHOCTH

HeobxoauMbie

OCHOBHBIE IPMHIMIIE paGOThl B COBPEMEHHbIX CAD-cucremax

3HaHUA

Cospemenpie CAD-cuCTEMBI, HX yHKIHOHANbHBIE BO3MOXHOCTH  JUIA
IIPOEKTHPOBAHHUA T[E€OMETPUIECKHX 2D- u 3D-Mopenell MalIMHOCTPOHTENBHBIX
W3/1eIHI HA3KOH CII0XXHOCTH

HOpMaTI/IBHO-TeXHI/I‘-IeCKI/Ie 41 PYyKOBOAAIIHE JOKYMCHTHI B obmactu
TEXHOJIOTHYHOCTH

ITocnenoBaTelbLHOCTD IEeHCTBUI TpPH ONECHKE TEXHOJIOTHIHOCTH KOHCTPYKITHH
MAaIIHHOCTPOHTEIIBHBIX M3ACNUi HA3KOH CII0XKHOCTH

OcHOBHBIE KPHTCPHH Ka4YeCTBEHHOM OIICHKM TEXHOJOTMIHOCTH KOHCTPYKIIHH
MAIIHHOCTPOUTEIIBHBIX u3aenui HHU3KOH CIIO)KHOCTH

OCHOBHBIE TTOKA3aTENH KOJUYECTBEHHOH OLEHKH TEeXHOJOTHYHOCTH KOHCTPYKIUHAH
MAaIIHHOCTPOHUTCIBHBIX M3ACIIAM HU3KOH CII0OKHOCTH

[Ipomeqypbi COTNACOBAaHHMSA H  YTBEPHKICHHA NpEVIOKEHHH [0 HM3MCHECHHUIO
KOHCTPYKUMH MAaITHHOCTPOHTENBHBIX M30edil HHU3KOH CIOXHOCTH C INENbIO
MOBBILICHUSA MX TEXHOJIOTHIHOCTH

Hpyrue
XapaKTepUCTHKH

3.1.2. TpyaoBas dpyHKuMs

Pa3pa60TKa TEXHOOTHYECKHX IPOLECCOB

VposeHb
aBTOMAaTU3UPOBAHHOIO H3TrOTOBJICHHUA
HauMeHoBaHUE P o . Kon | A/02.5 (nonypoBeHb) 5
MaHlHHOCTpOHTeJIBHBIX U37eJINU HU3KOH KBa.IIPl(bHKauHPI

CJIOKH

OCTH




TIpoHcxoXACHUE TPYAOBOH
dyHKIMEI

3auMCTBOBAHO
13 OpUTHHAIA

Opurusan X

Kox opurasaia  PerucTpaupoHHsIH HOMep
npo¢ecCHOHATLHOTO
cTaHaapTa

TpynoBbie neHCTBUSA

OnpeneneHHe THIIA MPOU3BOACTBA MalIHHOCTPOHTEIBHBIX H3aenuit HH3KOH
CJIOXXHOCTH

Bribop BHJa ¥ METOJOB H3TOTOBICHHS HCXOJHBIX  3aroTOBOK LA
MAIIHHOCTPOUTELHBIX H3ETUIA HU3KOH CIIOXHOCTH, obecneurBaroUx yno6¢TBO
MX aBTOMATH3HPOBaHHOMH 06paGoTKu

CocTaBlICHHE TCXHHICCKAX 3a/IaHKi Ha IIPOCKTAPOBAHHUE HCXOJHBIX 3ar0TOBOK

AHaIH3 TEXHHUYECKHX TpeOoBaHHM, MPEABABISEMBIX K MAIHHOCTPOHTEIBHBIM
M3JENHAM HU3KOH CIOXHOCTH, C UEJBIO ONPENCNCHUs BO3MOXHOCTH HX
obecrieyeHHs B aBTOMAaTH3MPOBAHHOM MPON3BOACTBE

Boibop cXem ©OasWpoBaHMs M 3aKpEIUICHWS  3arOTOBOK M Jerayiel
MAIMHOCTPOMTENBHEIX ~ H3JEMMH  HM3KOH  CJIOXHOCTH,  TO3BOJLIOIHX
OCYIIECTBIIATH MX ABTOMaTH3HPOBAHHYIO 00paboTKy U cOOpKY

Pa3pa60T1<a TEXHOJOIA4YEeCKHNX MaplupyToB ABTOMATH3HPOBAHHOI'O HU3rOTOBJICHHUA
MAaIIHHOCTPOUTEIBHBIX H3aeTui HU3KOH CJIOKHOCTH

BBIﬁOp CTaHJIapTHEIX CPEACTB TEXHOJIOIHYECKOTr0 OCHAUICHN, HEOOXOUMBIX A
peanu3aluu TEXHOJOTHUYCCKHX IIPOLECCCOB aBTOMATHU3HPOBAHHOTO H3rOTOBJICHUA
MAIIHHOCTPOUTENBHBIX H3 e HH3KOH CIIOXXHOCTHU

Bpi6Op CTaHAAPTHBEIX KOHTPOJBHO-H3MEPUTEIBHBIX npuGOpoB H HMHCTPYMEHTA,
HEOOXOMMBIX ISt peanu3anuH TEXHOJIOTHYIECKHX [IPOLIECCOB

aBTOMATH3HNPOBAHHOTO H3TOTOBJICHUS MALIMHOCTPOUTEIBHBIX HU3ACITHHU HH3KOM
CJIOXKHOCTH

BLI60p TEXHOJIOTHYECCKHNX PSXKXHUMOB TEXHOJIOTHICCKHX onepaunﬁ
aBTOMAaTH3HMPOBAHHOTO H3TOTOBJIEHUS MAMINHOCTPOHUTEIBHBIX H3AeTHN HHU3KOH
CJIOXKHOCTH

Pacuer HOpM pacxojia MaTepHaIoB, HHCTPYMCHTOB, SHEPrUHd Ha TEXHONOTHYECKUE
olepaluy aBTOMaTH3HPOBAaHHOTO HM3roTOBJIEHUS MAIIMHOCTPOHTEIBHBIX W3aenui
HU3KOH CIO0XHOCTH

O(i)OpMJIeHI/Ie TEXHOJIOTHIECCKOH JOKYMCHTallMH Ha TEXHOJIOTHUECKHE IPOLECCHI
aBTOMAaTU3HPOBAHHOTO HM3rOTOBJICHUSA MAIINHOCTPOUTENIbHBIX I/IBJIGJ'II/If;I HU3KOH
CJIOXKHOCTH

Heo6xonuMBIE
yMEHUs

OHpC}ICJIﬂTB TUII TIPOU3BOJACTBA Ha OCHOBE aHaJM3a IMporpaMMal BBIITYCKa
MamIMHOCTPOUTCIIBHBIX 7 c9) (V150 HHU3KOM CJIOXKHOCTH

BoiGMpaTh ABTOMATH3HPOBAHHBIC CXEMBI KOHTPOJA TEXHMHECKHX TpeGOBaHM,
TIPETBSBISEMBIX K MAITHHOCTPOUTE/IBHEIM H3/ICTHAM HH3KOM CIIOXKHOCTH

Ucmonp3oBats CAD-CHCTEMBI UIS BBIABICHHA KOHCTPYKTHBHBIX oco0eHHOCTEH
MAIIHHOCTPOHTENBHBIX M3/IENMii HM3KOM CJOXHOCTH, BIMIOMHX HA BHIOOD
MeTO/1a MOJyYEeHHs] HCXOQHOH 3arOTOBKH

BeiGupaTh BHJ, METOJ TOJYYEHHS U OCHOBHBIC Tpe6oBaHM K KOHCTPYKIHH
MCXOIHOMN 3aroTOBKH UL MAlUWHOCTPOMTEIBHBIX u3enuii HU3KOU CIIOXKHOCTH,
obecreunBaroLye yI00CTBO €€ aBTOMATH3HPOBAHHOM o6paboTku

Wcnons3opats CAD-cHCTEMBI M CHCTEMBI YNpaBjeHUs AaHHBIMH 00 wm3aenuu
(nanee — PDM-cucTeMsl) Wit odopMIEHHS TEXHUYECKOro 3aj@aHud Ha
IIPOEKTHPOBAHHE HCXOJHBIX 3ar0TOBOK

BriGupars CXeMbl 0a3MpPOBAHHMS H 3aKpCIUICHHA 3arOTOBOK U aeranei
MAIIMHOCTPOMTENBHBIX  M3JeNuil  HW3KOW  CIOXHOCTH, HO3BOJIFOLIMX




OCYIIECTBIIATH HX ABTOMATU3HPOBAHHYIO 06paGoTKy H cOOPKy

Vlcronb30BaTh CHCTEMBI aBTOMATM3HPOBAHHOH TEXHOJIOTMYECKOH MOATOTOBKH
npom3soacTsa (fanee — CAPP-cucTeMsI) /s MOMCKA THIOBBIX TEXHOJNOTHIECKUX
IpOLECCOB M TEXHOJNOTMYECKMX  MPONECCOB  —  aHAIoros I
MAIIMHOCTPOUTE/ILHBIX H3IETHI HU3KOH CIIOKHOCTH

Ucnions3oBath CAPP-cucTeMsl Jis peAaKTHPOBAHHS THIIOBBIX TEXHOJOIHYECKHX
MpONEecCOB M TEXHOJOTMYECKMX  IpONEeCCOB ~ —  aHalioros A
MAIIMHOCTPOUTE ILHBIX H3/IeIHi HU3KOH CII0XHOCTH

Hcnonp30Bath CAPP-cucteMsr  1Jid omnpeaecHus TEXHOJIOTHICCKHUX
BO3MOXKHOCTEH  CTaHAAPTHBRIX  CPEACTB  TEXHONOTHMYECKOro  OCHAICHHA,
HCTIONIb3YEMBIX B TEXHOJOTMYECKHX  TIpoleccax — aBTOMAaTH3MPOBAHHOTO
M3rOTOBJICHUS MAITHHOCTPOUTENIBHBIX M3/ICTHI HU3KOH CII0KHOCTH

Ucnons30Bath CAPP-cucreMsr 1 onpenencHus TEXHOJIOTHYECKHUX
BO3MOXHOCTEH  CTAaHOApTHBIX  KOHTPOJIBHO-HU3MEPHTCIBHBIX npuOoOpoB M
HHCTPYMEHTA, HCIIOJIB3YEMBIX B TEXHOJIOTHYECKHUX mpoeccax
ABTOMATH3MPOBAHHOTO M3TOTOBJICHHS MAaIIHHOCTPOHUTEIBHBIX W3ACIHi HU3KOH
CJIOKHOCTH

Hcnonp3oBars CAPP-cucTeMs! 34 CHCTEMBI aBTOMATHU3HPOBAHHOTO
npoexTuposanus (aanee — CAIIP) mpousBojureneli pexymero HHCTpYMEHTa UL
BHIOOpPa  TEXHOJIOTHYECKUX PEXUMOB TEXHOJOTHYECKHMX onepanui
aBTOMAaTHU3MPOBAHHOTO H3TOTOBJCHHSA MAUIMHOCTPOHTEIIBHBIX u3enuiil  HA3KOA
CJIOKHOCTH

Hcnonbsopars CAPP-CHCTEMB! Ul HOPMMPOBAHHS TEXHONOTMYECKUX OIepalui
ABTOMAaTH3MPOBAHHOTO H3TOTOBICHHA MaIIMHOCTPOHTCIBHBIX H3EeTUN HU3KOH
CJIOXKHOCTH

Hcnomszosats CAD- u CAPP-cucTeMBl s O(OPMIICHHS TEXHOJIOTHECKOH
NOKYMEHTAallAd Ha  TEXHOIOTHYECKHE IIPOIECCH  aBTOMAaTH3HPOBAHHOIO
M3rOTOBJICHHS MANIHHOCTPOUTENBHBIX H3/ICNi HU3KOH CIIOKHOCTH

HeobxomumMble
3HaHHUA

Texuudeckue TpeGOBaHHS, NPEABIBIAEMBIC K MANIHHOCTPOHTEILHBIM H3AETHIM
HHA3KOH CIIOXXHOCTH

OCHOBHBIE aBTOMATH3HPOBAHHBEIC METOJBl KOHTPOJIA TEXHUICCKUX Tpe6onanm71,
OpSABABIACMBIX K MAIIHHOCTPOHTEJBHBIM H3ICTHAM HH3KOM CJIOXKHOCTH

OCHOBHBIE TEXHOJIOTHUYECKHE CBOMCTBA KOHCTPYKUHOHHBIX MaTepuanoB
MAIIHHOCTPOUTCIIBHBIX W3LEeHi HU3KO! CI0KHOCTH

Xapam*epncmxn OCHOBHBIX BHIOB HCXOJHBIX 3aroToBOK H MCTOJ0B HX
TIOJIY4CHHAS

OCHOBHbIE IPUHIHIIEL paboThl B coBpeMeHHbX CAD-crHcTeMax

Compemennble CAD-cucTeMbl, HX (YHKIHOHAJBHBIC BOSMOXHOCTH UL
IPOEKTHPOBaHMs reoMmeTpuyeckux 2D- u 3D-Monenei MalMHOCTPOHTEILHBIX
H3JE/THiIA HU3KOW CIOXKHOCTH

OCHOBHBIE TEXHOJIOTHYECKHE BO3MOXXHOCTH 3arOTOBHUTCIBHBIX IIPOU3BOZICTB
OpraHu3anuy

IIpuHIMIIE] BRIGOpa TEXHONOTHYECKHX 6a3 B aBTOMATH3MPOBAHHOM IIPOU3BOACTBE

TumoBpie CXEMEI 6a3np03auwl M 3aKpeluiCHUs 3aroToBOK U JCTaIeH
MaIIMHOCTPOUTEIBHBIX 1331 () 12174 HU3KOH CJIO)KHOCTH B AaBTOMATH3UPOBAHHOM
TMPON3BOACTBE

TumoBble TEXHONOTHYECKHE TMPOLECChl aBTOMATH3HPOBAHHOIO H3rOTOBICHUA
MAIIHHOCTPOUTEIBHBIX H3ACIHIA HU3KOA CIOKHOCTH

TIpUHIOMOB TIOMCKA TEXHOJNOTMYECKOTO Mpollecca — aHajora H3rOTOBJICHHA
MaIIMHOCTPOUTENBHBIX H3J€/HH HHU3KOH CJIOXKHOCTH C IPHMEHCHHCM CAPP-
CHCTEM

OCHOBHBIE CpefcTBa  TEXHOJIOrH4E€CKOro OCHAIIICHUA, HCHOJbB3YEMBIE B




TEXHOJIOTHYECKHAX IIpoleccax aBTOMATH3UPOBAHHOIO W3TOTOBJIEHHS JeTanch
MaIMHHOCTPOCHHUS HHM3KOH CIOXHOCTH, H TIIPUHIHIIBI UX pa60n.1

OCHOBHBIE TEXHOJIOTHYCCKHUC BO3MOXHOCTH CTaHIAPTHBIX CpeaCTB
TEXHOJIOTHYICCKOro OCHAICHUA

I[TpuHLKIE BEIOOpa CPEACTB TEXHONOTMYECKOr0 OCHALCHHS

OCHOBHBIE TEXHOJOTHIECKHE BO3MOKHOCTH CTaHAAPTHHIX aBTOMATH3HPOBAaHHBIX
KOHTPOJIbHO-M3MEPHTEIBHEIX MPHOOPOB ¥ HHCTPYMEHTA

[lpuEuEnel  BHIGOpPa  aBTOMATH3HPOBAHHBIX  KOHTPOJIBHO-H3MEPUTEIIBHBIX
IpuGOPOB M HHCTPYMEHTA

Metoauka BHIOOpPa TEXHOJIOTHYECKHX PEXHMOB TEXHOJIOIHIECKHX onepanui
aBTOMATH3UPOBAHHOTO H3TOTOBJICHHS MAIIWHOCTPOUTENBHBIX U3ICIIAM HHA3KOM
cnoxnocTH ¢ mpumenerneM CAPP-cucreM '

HopMaTHBHO-TEXHWYECKHE H PYKOBOJAIIHE MJOKYMCHTBI IIO oopMneHHIO
KOHCTPYKTOPCKOH M TEXHOJIOTHYECKOHU JOKYMEHTAIlNH

TpeboBanus OXpaHbl TpyJa, IIOXapHOH, OPOMBIIUIEHHOH, 3KOJIOTHYeCKOH
6€301aCHOCTH M YJIEKTPoOE30acHOCTH

OCHOBHbIE IPUHIHITE! paboThl B coBpeMeRHbx CAPP-crucTeMax

CoBpemennsie CAPP-cucteMbl, uX (YHKIHOHANBHBIE BO3MOXHOCTH A
IPOEKTHPOBAHHS  TEXHOJOTMYECKHX  MpPOLECCOB  ABTOMATH3HPOBAHHOIO
H3TOTOBIICHAS MAIIHHOCTPOUTENBHBIX H3/CIHM HU3KOHU CIOXKHOCTH

CpeZCcTBa TEXHONOTHIECKOTO OCHAIIEHHS, KOHTPOJIBHO-H3MEPUTENBHBIC npuOOpSI
A HHCTPYMEHT, IPHMEHAEMbIE B OpraHA3aiuy

TexHONIOTHYIECKHE IIPOLECChL aBTOMATH3UPOBAHHOTO H3roTOBJICHNA
MAaITHHOCTPOHATEILHBIX U3eMl  HU3KOH  CJIOXHOCTH, HCIIONB3YEMBIC B
oprasa3anyuu

[Ipolefypsl  COIJIACOBAHMS W  YIBEDXKUEHHS  TCXHONOTHYECKOH  H
KOHCTPYKTOPCKOM JOKYMEHTAIMH, IPUHSTHIE B OPraHu3aliuy

QyHKIMOHATLHBIE BO3MOXHOCTH H OCOOEHHOCTH paboTHI B PDM-cucreM Hu
CHCTEM IUIAHHPOBaHHS PpECYPCOB TpeanpusTds (Jaiee -— ERP-cucTeMsl),
HCTIOJIB3YEMBIX B OPTaHU3AINH

Hpyrue
XapaKTEePUCTHKH

3.1.3. Tpynosast pyHKIHS

Pa3pa60oTKa ynpaBISIONHX OpOrpaMm s Vposenb
HauMenosanke | H3rOTOBJICHHS MAIIMHOCTPONTEIBHBIX Kon | A/03.5 (NOKYpOBEHSB) 5
W3ACIIHN HU3KOM CIIOKHOCTH KBaNK(HKAMH
IT X H
POUCXOKACHHE TPYHOBOI Opursan X 3auMCTBOBAHO M3
(yHKIHH OpHUrHHajza ;
Kon PerucTpalnOHHBIH HOMED
OpHruHana 1IpodecCHOHAIBHOIO
cTaaapTa
Tpynosrie pelicteus | Paspabotka © = peJakTHpOBaHME  JJEKTPOHHBIX Mojened  JJIEMEHTOB

TEXHOJOTHYECKOM CHCTEMBI, HEOOXOMMMBIX IUIS pa3paOOTKH YIPaBILAIOMMX
nporpaMM Uil aBTOMAaTH3HPOBAHHOTO H3TOTOBICHHS MAIIHHOCTPOHTENBHBIX
HU31EeNN HU3KOM CIIOXKHOCTH

DOpMHPOBAHKE U BHECEHHE B CUCTEMY MOATOTOBKH YIPABJIAIOIIMX MPOrpaMM JULA
CTAHKOB C YHCIOBHIM NPOTPAMMHBIM yrpasiicHueM (manee — UITY) (manee —
CAM-cuctema) ucxomHoH mHGbOpManuk (CHCTEMBI KOOPIMHAT, HYJICBBIC TOYKH
INeTAIM KW PEXYIIEro HHCTPyMEHTa, pabouyue IUIOCKOCTH, INVIOCKOCTH




10

MHTEPTO/SALMHE, Ta0JIHIBI KOPPEKIMY HHCTPYMEHTOB, 3aIIMIICHHEIC 30HbI CTaHKa)

Pa3paGoTka [IaHOB  ONEpaluii  aBTOMATH3HPOBAHHOTO  HM3TOTOBICHHI
MAIIMHOCTPOUTENBHBIX H3/IETIHI HU3KOH CII0XHOCTH

[IporpaMMupoOBaHHE  TEXHOJNOTMYECKMX H  BCIIOMOIaTelbHBIX NEPEXOI0B
onepamnuii aBTOMaTH3HPOBAHHOTO H3TOTOBICHHA MAaIIMHOCTPOUTENBHBIX H3/IENHi
HU3KOH CI0KHOCTH

AnanTanys YOpaBIAIOmEH IPOrpaMMbl K KOHKPETHOMY CTaHKy C qIry c
[IOMOIIBIO OCTHPOLECCOPHOI 06paboTKM

Odopmienue TEXHOJIOTHYECKOH MOKYMECHTALUHH OIEpalliu 00paboTKH 3arOTOBOK
Ha cradkax ¢ UITY

HeoOxo1uMEbIe
yMEHHUS

Hcnons3osates CAD-cucTeMsl [ pa3paGoTKH H peAaKTHPOBAHUA 3JICKTPOHHBIX
MoJeJieii 3TEMEHTOB TEXHOIOTHYECKOM CHCTEMBI

WcIonp30BaTh  OHOJMHOTEKH  JNEKTPOHHBIX  MOJENEH  CTAHIApPTHBIX M
YHADUIMPOBAHHBIX CPEACTB TEXHONOrMYCCKOTO OCHAIICHNA, MOCTaBIACMBIX HX
MPOU3BOJUTEILIMH

Vcnons3zoBatsh CAM-cucTemsl Ui GOPMHUPOBaHAS HCXOXHOH MH(pOpMAIMH I
NPOCTHIX Omepauuii 06paboTKU 3aroTOBOK Ha CTaHKax ¢ qIry

WcnonezoBate CAPP- 1 CAM-CHCTEMEI I ONpEeIEiCHUs NOCIEA0BATCIBHOCTH
06paboTKH OBEPXHOCTEH 3ar0TOBOK MPOCTHIMH ONEPALMAIMH Ha CTAHKAX C qIry

Vemonszosats CAM-cHCTEMBI Ul OTPEJIeNieHHs THIAa TPaeKTopuu oGpaboTkH
TIOBEPXHOCTEH 3ar0TOBOK MPOCTHIMH ONEPAlMAMH Ha CTaHKAX C qIy

Wcnonp3oBath CAM-CHCTEMEI [Is CO3/IaHHsl MHCTPYMEHTAIBHBIX EPEXOJI0B

Hemonb3osath CAM-cHCTEMSI U cO3aHAs MHGOPMAMOHHBIX COOOIIEHUH

Hcnons3oeats CAM-cucTeMBI 1Uisd CO3JaHKs CTAHOYHBIX IMKIIOB

Wenonb308aTh CAM-CHCTEMHI 1S IOCTIPOLIECCOPHO# 06paboTKU yIPaBIAIOMHUX
IIPOrpaMM C LENbIO HX ajlalTallii K KOHKPETHOMY CTaHKy C qIry

Vemonszosats CAD- u CAPP-cucTeMsl mis oGOpMIEHHS TEXHONOTHYECKOH
JOKYMEHTAIIHM Ha IPOCThIE onepanyy 06paboTKH 3aroTOBOK Ha CTaHKaX ¢ qIry

HeobxoauMeie
3HAHHUA

OcHoBHbI€e IpuHIHIE paboTsl B CAD-cucTeMax

CAD-cucreMbl, HX (YHKUHOHAIBHBIE BO3MOXHOCTH JUISL INIPOCKTHPOBAHMA
3NIEKTPOHHBIX MOJIENIEH

Ipunnunsl  BHIGOpa  CHCTEM  KOOpAMHAT M HYNEBRIX  TOHEK TIpH
IpOrpaMMHPOBaHHH onepauui aBTOMAaTU3UPOBaHHOTO H3TOTOBJIEHUS
MAIIHHOCTPOUTENIBHEIX M3/ICTHH HU3KO! CJI0XKHOCTH Ha CTaHKax C qIiry

HpI‘IHIlI/IIILI, METO/IBI ¥ CPC/ICTBA IPUBA3KH «HYJISI» JEeTAM K KHYJIFO» CTaHKa

Tumsr cuctem UIIY TEXHOJIOrHYECKOro OOOpYNOBaHHS AJA BBIIOIHCHHA
onepanuii aBTOMaTH3UPOBAHHOTO HU3TOTOBJICHH MAaIIMHOCTPOUTENIBHBIX H3JEIHi
HU3KOM CJI0KHOCTH

OCHOBHBIE H BCIIOMOTaTelbHEIE KOMaHIbI S3BIKOB MPOrpaMMHPOBAHUA CHCTEM
YITY, cnenuanbHbie QYHKIMH, MX CBOMCTBA H ITpaBu/Ia IPHMCHCHHA

OcHoBHble IpuHLUKIE paboTel B CAM-crcTeMax

CAM-cucremMbl, #HX (QYHKUHOHAIBHBIC  BO3MOXHOCTH  IIO pa3paboTke
YIpapIIOMKMX [POTPaMM  ONepalHd  aBTOMAaTH3HPOBAHHOTO H3rOTOBJICHHUSA
MaUIMHOCTPOUTENBHBIX M3/ICTHI HU3KOH CIOXHOCTH Ha CTaHKaX C urry

IIpaBnia ONpeNENeHHs  HOCNIENOBATENLHOCTH 06paboTKH  MOBEPXHOCTEH
3aroTOBOK B omepanusax ABTOMAaTH3UPOBAHHOIO H3TOTOBJICHHA
MAITHHOCTPOUTETHHBIX U3AENHUit HU3KOH CI0XKHOCTH, BHINOIHAEMBIX Ha CTAHKAX C
qIry

MeTo/HKa BLIGOPa TEXHONOTMYECKHX PEKMMOB ONEpalyii aBTOMaTH3UPOBAHHOIO
H3rOTOBJIEHHS] MAIIMHOCTPOMTELHBIX H3JEMi HU3KOH CIOXKHOCTH Ha CTaHKaX C
YITY ¢ npumenenneM CAPP-cucreM
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MeToMKa BEIOOpa TEXHOMIOTHYECKHX PEXUMOB ONepalliii aBTOMaTH3HPOBaHHOTO
H3rOTOBJICHMS MAUIMHOCTPOUTENIBHBIX M3/IC/IUH HU3KOH COXKHOCTH HA CTaHKaX ¢
YITY ¢ npumeHeHneM 6a3 NTaHHBIX IPOM3BOAMTEINCH PEXYIIEro MHCTPYMEHTA

MeTozibl ¥ CPEJICTBA NOCTIPOLECCOPHOH 06paGoTKH YNPaBIISIOKX NPOrpaMM B
CAM-cucremax

JlokaibHBIE HOPMATHBHEIE aKThI, pErJIAMEHTHPYIOIIME [POrpaMMHPOBAHHC
ctankoB ¢ UITY, ucnons3yeMbIX B OpraHu3ainii

TOCyHapcCTBEHHblE  CTaHAApTHl M JIOKAIbHBIC ~ HOPMATHBHBIC — AKTEL
pernavenTHpyfompe Oo(QOpPMICHHE KOHCTPYKTOPCKOH —H TEXHOJIOTHYECKOM
JOKYMEHTAalUH

Cospemennsie CAPP-cHcTeMBl, HX (QYHKIMOHAIBHEIC BO3MOXHOCTH UL
0(GOpMIIEHHS TEXHOJIOTHYECKOH [OKYMCHTALlMM HAa ONCpalii M3TOTOBJICHHA
MAIIMHOCTPOHUTENBHBIX M3/IC/IMHA HA3KOH CIIOXKHOCTH Ha CTaHKax ¢ Ity

OcoGennoctu paborsl B PDM-cucTeMax, HCHONB3YEMBIX B OpraHM3alid, HX
(G yHKIHOHATBHBIEC BO3MOXXHOCTH

Apyrue
XapaKTCPUCTHKH

3.1.4. TpynaoBas pyHKUHSA

HaumeHoBaHHE

KOHTpOJIb TEXHOJNOTHYECKUX [IPOLIECCOB
aBTOMAaTH3HPOBAHHOI'O U3rOTOBICHHSA
MaITMHOCTPOUTEABHBIX H3/IENUH HHU3KOi
CIIOKHOCTH

YposeHs
Kon  A/04.5 (momypoBeHb) 5
KBaNTUUKanuu

TpoucXoXIEHHE TPYAOBOM
$yHKHIH

X 3auMCTBOBAHO U3

OpurvHai
OpHrHHanIa

Kon PerucTpaioHHbIH HOMED
OpHMTUHANA nipotecCHOHAILHOTO
cTanfgapra

Tpynoseie neACTBASA

O6paboTKa MAHHBIX OOBEKTHBHOTO KOHTPOJS CHCTEMBI c6opa, 00pabOTKH,
0TOGpaXeHHs U apXHBHPOBAHHS HH(OPMAIUH 06 o6bekTax (manee — SCADA-
cucTeMmbl) Ui BHISBICHHA NpHYAH Opaka MpH  aBTOMAaTM3MPOBAHHOM
M3rOTOBJICHMH MAIIMHOCTPOMTENbHBIX H3/IEMA HU3KOH CII0XKHOCTH

[ToAroToBKa NpEMIOKEHHH [0 MPEAYNPESKICHAIO M JTHKBUIAINA Opaka IpH
ABTOMATH3WPOBAHHOM H3IOTOBIIEHMH MAaNIMHOCTPOUTENILHBIX U3eNid HHU3KOH
CJIOXKHOCTH

Buecenue N3MEHECHHII B TEXHOJIOIMYCCKHE MPOLICCCHI aBTOMAaTHU3UPOBAHHOTO
W3rOTOBJIEHUA  MaAIIHHOCTPOHMTC/IPHBIX 17131 (11171 HH3KOH CJIO’KHOCTH "
JOKYMCHTAIIMIO Ha HHX

Heobxoaumeie
yMeHHUS

Ucnons3osare nmanHsle SCADA-cucteM Uil aHajid3a [IPON3BOACTBEHHOM
CHTyallM¥l ¥ BBLABIICHHA TPHYKH Opaka IIpy aBTOMAaTH3HPOBAHHOM H3TOTOBJICHUH
MAIIHHOCTPOMTENBHBIX H3JENIMi HU3KOH CIIOKHOCTH

Ucnonw3oBatb CAD- nu CAPP-cucTeMsl Uil peIaKTHPOBAHUSA TEXHOJIOTHYECKOH
JOKYMEHTALMH Ha  TEXHOJIOTHYECKHE  MPOLCCCHI ABTOMATH3HPOBAHHOTO
H3TOTOBJICHHUS MAIIXHOCTPOHTENbHBIX H3/IENIMiA HA3KOH CIIOXKHOCTH

Heob6xoaumseie
3HAHHSA

I'IapaMeprl H PECXKHMBI TEXHOJIOTHYECKUX IIPOIIECCOB aBTOMAaTH3UPOBAHHOTI'O
M3roTOBJIEHU MATHHOCTPOHTEIIBHBIX H3}18J1Hﬁ HHU3KOH CJI0)XHOCTH

HpaBnna SKCIUTyaTauuu CpeaCTB TEXHOJIOTMYECKOro OCHAIICHUA, HCIIONB3YyEMBbIX
1Ipu peanu3anuu TEXHOJIOTHYECCKHUX TIIPOLIECCOB aBTOMATH3HPOBAHHOI'O
M3rOTOBIEHUS MALIMHOCTPOUTEIBHBIX H3gemi HU3KOM CI0XXHOCTH
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Bugel ¥ npuyuHel Opaka INpH  aBTOMAaTH3HMPOBaHHOM  H3rOTOBJICHWM
MAIIFHOCTPOUTENbHBIX H3ACIHH HU3KOI CIIOKHOCTH

Texnomoruyeckue (baI(TOpr, BBI3BIBAIOLIME ITOIPEHIHOCTH ABTOMATU3HPOBAHHOTO

| M3roTOBJICHH MAIIMHOCTPOUTEIIBHBIX %31 (050 HH3KO#H CI0XXHOCTHU

MeToapl YMEHBIICHHS BIHAHHS TEXHOJOIMYECKHX ({axTOpOB, BBI3BIBAIOIIAX
NOTPENIHOCTH  aBTOMATH3UPOBAaHHOIO  M3TOTOBJICHUSA MAaIIHHOCTPOUTENBHBIX
H3ZIeni HU3KOM CITOXHOCTH

dynxmuonansubie  BosMoxHocTH SCADA-cucreM 10 cbopy, o0OpaboTke u
0TOOpaXKECHHIO nHGopManuu o TEXHOJIOTHYECKUX nporeccax
ABTOMATH3HPOBAHHOTO W3TOTOBIEHHS MAIIHHOCTPOMTENbHBIX W3/ENHi HH3KOH
CJIO)KHOCTH

OcHOBHbIE IPUHIMIE! paGoTs B coBpemeHHbIX CAPP-cucTeMax

CoBpemennbie CAPP-cucTeMmsl, WX (yHKIMOHANBHBIE BO3MOXHOCTH UId
IPOCKTHPOBAHHS  TEXHOJOTMYECKMX  MpOLECCOB  aBTOMAaTH3MPOBAHHOrO
M3rOTOBJICHHS MAIIMHOCTPOUTENBHBIX H3C/IHA HA3KOH CII0)KHOCTH

HOpMaTI/IBHO-TCXHI/I‘-IeCKHC U pyKOBOJMINHE JOKYMCHTBI mo
HN3MCHCHHAMH B TEXHOJIOTHIECKOH JOKYMCHTAUH

yIpaBJICHHUIO

TIponeAypsl COINIACOBAaHMA H YTBEDXICHHs M3MCHCHHH B TEXHOJIOTHYCCKON H
KOHCTPYKTOPCKOH JTOKyMEHTAIMH, IPUHSATHIC B OpraHH3alliH

OyHKUHOHANbHBIE Bo3MOXKHocTH PDM- u ERP-cucTeM, HCHIONB3YyeMBIX B
OpraHu3al|¥, OCOOEHHOCTH pabOTHI B HUX

Apyrae
xapaKTepuchn

3.2. O606mennan Tpyaosas GyHKus

ITpoeKTHPOBAaHUE TEXHOJIOTHYIECKHX

[IPOLIECCOB aBTOMATH3MPOBaHHOTO VpoBeHb
HauMeHOBaHHe pon P Kox B P 6

H3TOTOBJICHHS MAIIMHOCTPOUTEIBHBIX KBAIH(UKALIMH

H3JIeNii cpeaHER CII0KHOCTH

HHO#H 3aUMCTBOBAHO H3
Hponcxovmeﬂne 0600meHHO Opwurunan X
TpYa0oBOi QYyHKUHH OpHUIMHAIA
Kon PerucTpalliOHHBEIH HOMEP
OpHUrvHana rpodecCHOHAIIBHOTO
cTaHgapTa

Bo3mosxHEIE HUnxeHep-TexHOJIOT B MamMHOCTpoeHuH I kareropuu
HaUMEHOBaHHUsA Hmxenep-texHonor II xkareropuu
JIOJDKHOCTEHN

TpeboBanus K
00pa30BaHHIO M
00y4YEHHMIO

Briciee o6pasoBaHue — 6akanaBpuar
170174

Bricmmee oGpa3oBaHHe — MaruCTpaTypa WM CHEIHATATET

TpeOoBanus K
OIIBITY
MPaKTHYECKOH
paboThI

He Menee Tpex JeT urxeHepoM-TexHosorom Il kareropuu B MeXaHOCOOPOYHOM
IPOM3BOICTBE [PH HAJMYMH BHICLIETO 00pa3oBanus — OaxanaBpHat

Oco0pble ycrIoBus
nomycka K pabore

OCMOTpPOB

TIpoxosaeHHe 00ydeHHs MepaM I0XapHOR 6€30IacHOCTH
TIpoxosxieHne 00y4eHHs 0 OXpaHe TPy/a U MPOBEPKY 3HAHHMA TpeOOBaHHI

HPOXO)KIICHI/IB 00s3aTeIbHBIX ITPEABAPUTEIILHBIX U EPHOINICCKUX MEAHIIMHCKAX
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OXpaHbl TpyJa
Hpyrue PekoMeHayeTCs JOMOJHATEIPHOE npodeccuoHanbHOE 00pasoBaHHE — IIPOrpaMMEL
XapaKTepHUCTHKH IOBHIIIEHHS KBATM(HUKALHMHK HE PEXe OQHOTO pas3a B IATh JIET

HOIIOIIHHTCJILHBIG XapakTCPUCTHKH

HaumeHoBanue Kon HaumeHoBanue 6a30BOH I'PYyNIIbI, JOJDKHOCTH (mpodeccun) WIH
JOKyMEHTa CIEIHAILHOCTH
OK3 2141 HHKeHepH! B NPOMBIIUICHHOCTH M HA IPOU3BOJCTBE
EKC - HiKeHep-TeXHOJIOT (TEXHOJIO)
OKIIATP 22854 HHxeHep-TEXHOJIOT
OKCO 2.15.03.01 | MamuHOCTPOCHHE

715.03.02 | TexHonormdeckne MalIiHbI H 000pyI0BAHAE

2.15.03.05 | KOHCTpYKTOPCKO-TE€XHOJIOTHIECKOE obecneyeHue
MAIIHHOCTPOUTEbHIX MPOU3BOICTB

2.15.04.01 | MamuHOCTPOCHHE

2.15.04.02 | TexHONMOrNYECKHE MANHBI H obopynoBaHue

2.15.04.05 | KoHCTpYKTOPCKO-TEXHOJIOTHYICCKOE obecrieueHHe
MAIIHHOCTPOUTENBHEIX MPOU3BOJCTB

2.15.05.01 | [IpoexTHpOBaHHE TEXHONOTHIECKAX MAIMH H KOMILICKCOB

3.2.1. TpynoBas ¢pyHKUHS

QobOecnedyeHHe TCXHOIOTHMUYHOCTH v
OBEHb
KOHC HH MAUIMHOCTPOHUTENBHBIX p
HaumeHoBaHHe Tp?"l(u . P Kon | B/01.6 (noxypoBeHb) 6
N31EJINH CPCAHEH CJIOKHOCTH B YCJIOBHAX KBTH(PHKALAN
aBTOMAaTH3HPOBAHHOI'O HpOPI?:BOlICTB& . ]
TIpoucxoxaeHue TPYROBOH | oy ryyay X 3aMMCTBOBAHO U3
GYHKUHMH e OpHTHHAJIAa
Koxn opurvHana PerucTpanyOHHLIH HOMEP
Tipo¢eCCHOHATBHOTO
CTaHAapTa

TpynoBeie AeHCTBAS AHanH3 TEXHOJOTHYHOCTH KOHCTPYKIMH —MAIIHHOCTPOMTEILHBIX )33 (117174
cpeaHeii CIOXKHOCTH B YCJIOBHAX aBTOMATH3HPOBAHHOI'O MPOU3BO/ICTBA
KauecTBeHHas M KOJNMYECTBEHHAs OLEHKA TEXHOJIOIHTHOCTH KOHCTPYKUHH
MALIMHOCTPOHTEILHBIX H3IEIHH CpeAHei CIIOKHOCTH

Pa3pa60oTKa NMpEIOKEHHH 10 H3MEHCHHIO KOHCTPYKUMH MalIMHOCTPOHMTEJIBHBIX
W3ieNMil  cpefHedl CNOXHOCTH C  IENbIO  MOBBINCHHA 5(p(heKTHBHOCTH HX
ABTOMATU3HPOBAaHHBIX  OPHEHTAIMH, TPaHCIIOPTHPOBaHKsA, YCTaHOBKM  Ha
TEXHOJIOTAUECKOe 000pYIOBAHHE U CHATHA C o6GopynoBanus, 06pabOTKH U cbopku
KoHTpois TNpEemIOKEHAN 10 TMOBBIICHHAIO TEXHOJOIMYHOCTH, BHECEHHBIX
CIeMATICTaMH 00JIee HU3KOH KBanAQuKaLug

Heobxoaumele Hcnonp3oate CAD-cucTeMbl Ui BbIABICHUA HETEXHOJIOTHYHBIX 3JIEMEHTOB
yMEHHsA KOHCTPYKIIMH MAUIHHOCTPOUTEAbHBIX W3/1eNAi CpeTHEH CIIOXKHOCTH
PaspaGarbiBaTh OPEVIOKEHHS NO [TOBBIIEHHIO TEXHOJIOTMYHOCTH KOHCTPYKUIHH
MALIMHOCTPOUTENHHEIX M3/Ie/HH cpenHeit CIOKHOCTH

PaccyHTHIBATH OCHOBHBIE ITOKA3aTEIH KOJINYECTBEHHOM OIICHKH TEXHOJIOTHYHOCTH
KOHCTPYKIIMH MAIIMHOCTPOUTEIBHBIX U3NETHii CpeTHEN CIIOXKHOCTH
PacCUHTHIBATH  BCIIOMOTaTeNbHBIE — IOKAa3aTCIIH KOJJMYECTBEHHOM  OICHKH

a

TEXHOJOTMYHOCTH KOHCTPYKIHH ManIHHOCTPOHTEIIBHBIX 5P ()50%4 CpClIHCﬁ
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CJIOXKHOCTH
OlLeHuBaTh TNPEVIOKCHHA IO MOBHIIICHHIO TEXHOJTOTHTHOCTH KOHCTPYKIIHH
JeTaneii MAIIHHOCTPOEHHMs, BHECCHHBIC CICHHATHCTaAMHA Gonee  HH3KOM
KBaIM(pUKALMH

HeobxoauMmeie OcHOBHbIE MPUHIHIIE pabOTHI B COBPEMEHHBIX CAD-cucremax

3HAHUS Coppemennsie CAD-cucremsl, HX (yHKUMOHATBHEIE  BO3MOXHOCTH I
NPOCKTHPOBAHHS T[ECOMETPHIECKHX 2D- u 3D-mozeneil MalIMHOCTPOUTEIBHBIX
U3/l Cpe/iHeH CII0KHOCTH
HOpMaTHBHO-TEXHHYECKHE M PYKOBOAAME  JOKYMCHTHI B  obyactu
TEXHOJIOTHYHOCTH
[Toc/eaoBaTENbHOCTs ACHCTBHH NP OUEHKE TEXHOJOTHIHOCTH KOHCTPYKIHMH
MAIIMHOCTPOMTENBHBIX H3Ie/MiA Cpe/IHEH CIIOKHOCTH
Kpurepuu KayeCTBEHHOH  OIEHKH  TEXHOJOTH4YHOCTH KOHCTPYKIMH
MAIITMHOCTPOUTENBHBIX M3/ Cpe/IHEH CIOKHOCTH
TMokazarend  KOJNMYECTBEHHOH  OLECHKM  TEXHOJNOTMYHOCTH  KOHCTPYKIHMH
MAIIAHOCTPOMTENHBIX 3NN CPEIHEH CII0XHOCTH
TIpomenypsl COTJIACOBAaHHSA M yTBEPHICHHA NpEUIOKEHUI TI0 W3MEHEHHIO
KOHCTPYKIHH MAaNIHHOCTPOHTEIbHBIX H3enuil cpeqHell CIOXHOCTH C UETbIO
MOBBHIICHUA HX TEXHOJIOTHIHOCTH

Apyrue -

XapaKTEepHCTHKH

3.2.2. TpynoBas GyHKuUHNA

Pa3pa6on<a TEXHOJOTHYECKHUX ITPOLECCOB v
OBEHb
ABTOMATU3UPOBAHHOI0 U3TOTOBICHHUA P
HaumenosaHue P . " Kon | B/02.6 (0 pOBEHb) 6
MalIlI/IHOCTPOPITeJIBHHX U3JCIIHN CpEAHEH KBaqumKaunu
CJIOXHOCTH
ITponcxoxacHue OBOM 3auMCTBOBAHO U3 |
p e TPYA OpurnaHai X ;
QYHKLIHH OpMruHaja |
Kon PerucTpauOHHbIH HOMED
OpHruHasia npothecCHOHATBEHOTO
CTaHAapTa

TpynoBbie AEACTBUA

Onpenenenne THUIIAa HPOU3BOACTBA MAaIIMHOCTPOHTENBHBIX 3631 (15071 CpGJ.'lHCfI
CIIOKHOCTH

BuiGop BHIZAZ M METONOB H3TOTOBJCHHMA  HCXONHBIX 3aroTOBOK I
MAIMHOCTPONTENBHBIX ~ M3IENMA  CpefHEeH  CIIOXKHOCTH, o6ecneunBaroImmnx
yA0GCTBO HX aBTOMATH3UPOBAHHOM 00paboTKH

CocraBneHue TEXHUYCCKHX 3a)laHIfIi/'I Ha NNPOCKTHPOBAHHC HCXOJHBIX 3ar0TOBOK

KoHTpons  TeXHMYECKHX  3alaHMH ~ Ha  NPOCKTHPOBAHHE 3aroTOBOK,
[IOATOTOBJIEHHBIX CTIENUATACTAMH GoJIee HU3KOH KBanuQpuKaum

AHAIN3 TEXHHUECKHX TpeOOBaHMM, NPEIBABIAEMBIX K MAlIMHOCTPOMTEIBHEIM
H3JENMAM CpENHEH CIOXHOCTH, C IEJNBIO OIpPCACICHH BO3MOXXHOCTH HX
obecrieyeHys B aBTOMATH3HPOBAHHOM ITPOM3BO/ICTBE

BeiGop cxeM 0asmpoBaHMA W 3aKpCILICHUA 3arOTOBOK W  JeTajei
MAIIMHOCTPOHTENBHBIX — H3/CIHH CpefiHe#  CIOXHOCTH,  IO3BOJLTIOIMX
OCYINECTBIIAITh HX aBTOMAaTU3MPOBAHHYIO 06paboTKy H cOOpKy

Pa3pa6oTka TEXHOJIOIHYECKHX MapHIpyTOB ABTOMATH3MPOBAHHOTO H3rOTOBJICHUA
MAIIMHOCTPOUTENIBHBIX U3/IEIHH cpelHeH CII0KHOCTH

BLIGOp CTaHJApPTHBIX CPCIACTB TEeXHOJOrM4yeCcKoro OCHallcHus, He0OXOAMMBIX UL
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peain3amii TCXHOJNOTHYECKHX IPONECCOB ABTOMAaTHU3HPOBAHHOI'O0 H3TOTOBJICHHUA
MAaIIHHOCTPOHUTCIIBHBIX H3aenui cpezmeﬁ CJIOXKHOCTH

BhIGOp CTAaHAAPTHBIX KOHTPONBHO-H3MEPHTENBHEIX NMPHOOPOB M HWHCIPYMEHTa,
HEOOXOIMMBIX IS peaM3anum TEXHOJIOTHIECKUX IPOLECCOB
ABTOMATH3HPOBAHHOTO HM3TOTOBJIEHHA MAIIWHOCTPOHTENBHBIX H3JENHi CpexHeH
CJIOXHOCTH

Pa3paboTka TeXHMYECKHX 3ajlaHHii Ha MPOEKTHPOBAHHE CIEIHANBHBIX CPEICTB
TEXHOJIOTHYECKOT0 OCHAUICHHs, HEOOXOMMMBIX Ui aBTOMAaTH3HPOBaHHOIO
H3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX H3AEIHN CPETHEH CII0XKHOCTH

Pa3paboTka TEXHMYSCKHX 3aJaHMii Ha MPOSKTHPOBAHHE  CIEIHAIBLHBIX
KOHTPONGHO-U3MEPUTENFHEIX NPHGOPOB M HHCTPYMEHTa, HEOGXOMMMBIX s
peanu3alyi TEXHOIOTHIECKHX MPOIECCOB aBTOMATH3HPOBAHHOTO M3TOTOBICHHS
MaIMHOCTPOUTENBHBIX U3JIENHi CPE/IHEH CII0KHOCTH

Pacyer 3HayeHHH  OPHOYCKOB M IPOMEXYTOYHBIX  pasMEpoOB  Ha
aBTOMAaTU3HPOBAHHYIO 06paGOTKY OBEPXHOCTEH MAIIMHOCTPOUTENbHBIX H3/ICIHH
cpelHER CI0KHOCTH

BBI60p TEXHOJIOTHYECKHX PEXHUMOB TECXHOJIOTHYCCKHAX onepauuﬁ
aBTOMAaTH3HPOBAHHOTO H3TOTOBICHHA MalIHHOCTPOHUTCIBHBIX H3ICTUN CpCIlHeﬁ
CIIOKHOCTH

Pacuer HOpM pacxoza MaTepHaJIOB, HHCTPYMEHTOB, SHCPIrHH HA TEXHOJOTHICCKHE
Ollepal|y aBTOMATH3HPOBAHHOIO M3TOTOBJICHHA MAIIMHOCTPOMTENBHBIX H3ICIHiL
CpeJHEN CIOXHOCTH

O(I)OpMJIeHI/Ie TEXHOJOTHYECKOH JOKyMCHTAllil HAa TEXHOJIOTHYICCKHC IIPpOUECChI
aBTOMATH3UPOBAHHOTO H3TOTOBIICHHA MAaIlIMHOCTPOUTECIILHBIX H3ICTHN cpe,z[Hei'I
CIIOXXHOCTH

HeobOxonuMeie
yMEHUs

OI’IpCIICJIHTL TUIl MPOHU3BOJACTBA HAa OCHOBE aHajlx3a IIpOorpaMMBl  BBIITYCKa
MaIuHOCTPOUTEIIBHBIX 2631 (537054 cpem{eﬁ CJIOXKHOCTH

BoiGupaTh aBTOMATH3MPOBAHHBIE CXEMBI KOHTPOJIS TEXHHYECKHMX TpeboBaHui,
TNpeIBABIAEMBIX K MALIMHOCTPOHTENBHBIM H3/IE/USM CPEIHEH CIIOKHOCTH

HUcnons3zoBate CAD-cucTteMbl g BBEIABJIEHHS KOHCTPYKTHUBHBIX ocobeHHOCTEH
MAaIIUHOCTPOUTEIBHBIX H3EIHiA cpemieﬁ CJIOKHOCTH, BIHSAIOIMHAX Ha BbI60p
METOAA NOJYUCHHSA I/ICXOL{HOﬁ 3aroTOBKH

BriOupaTs BHJ, METOJ NOJYYCHHS H OCHOBHbIE TpeOOBaHHA K KOHCTPYKIHUH
MCXO/HOM 3ar0TOBKH /I MAIIMHOCTPOMTEIBHBIX M3JENMH CPeqHEH CIOXHOCTH,
o6ecreunBaromue yA00CTBO €€ aBTOMATH3HPOBaHHOH 06paboTKH

Ucnons3osate CAD-cucremMsr 1 PDM-cucteMs! A1 0pOpMIICHHS TEXHHIECKOTO
3a1aHMs HA TPOEKTHPOBAHHE HCXOOHBIX 3ar0TOBOK

OlLeHUBaTh TEXHAYECKHE 3aJaHMs HAa IPOEKTHPOBAHHE HCXOJHBIX 3arOTOBOK,
IOJIrOTOBJIEHHBIE CIIELMaTHcTaMy GoJiee HH3KOH KBaTMHKauuu

Brpibuparh cxeMbl Oa3upoBaHMs U 3aKpEIVIEHHA 3ar0TOBOK M netanen
MAIIHHOCTPOMTENbHEIX ~ HM3IEMMH  CpefHedl  CIOXHOCTH,  MO3BOJLIOIIMX
OCYIIECTBIIATH MX aBTOMATH3HPOBaHHYIO0 00pabOTKY 1 cOOpKy

PaccuMTHIBaTh CHIIBI 3aKpEIUIEHAS 3arOTOBOK M JeTajied MalllMHOCTPOMTENbHBIX
H3CJIHiI CpeIHEH CII0XKHOCTH

HUcnonszoBath cucreMbl CAPP-cucTeMB! Uil HOMCKA THIIOBBIX TEXHOJIOTHMYCCKAX
IIponeccoB n TEXHOJIOTHYCCKHX IpOLECCOB - a”Hajioros pit) it
MAaIIHHOCTPOUTEIBHBIX H3ieui cpemieifl CJIOXKHOCTH

Ucnonp3osats CAPP-crcTeMbl I peAaKTHPOBAHHS THIIOBBIX TEXHOJIOTHYECKUX
IpoleccoB M TEXHONOTHYECKAX — NPONECCOB  —  aHAIOToB  JUIf
MAIIMHOCTPOHUTENBHBIX H3IENM cpeiHel CII0KHOCTH

Hcnonp3oBaTh CAPP-cucteMsl Ut onpeaeIcHus TEXHONOTAYECKHUX
BO3MO)KHOCTEH  CTAaHIAPTHHIX  CPEACTB  TEXHOJOrHYECKOro  OCHAMCHMS,
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HCIIOJIB3YCMBIX B TEXHOJIOTHYCCKUX nmporeccax aBTOMATH3HUPOBAHHOT'O
H3roTOBJICHHS MAlIHHOCTPOUTEIIbHBIX 15631 (15074 cpem{eii CJIOXKHOCTH

Ucnone3zosath  CAPP-cucteMbl i1 OIpENENEHHA  TEXHOJOIMYECKHX
BO3MOXHOCTEH  CTAaHJAPTHBIX  KOHTPOJIbHO-M3MEPHTENBHBIX — MpHOOPOB U
HHCTPYMEHTA, HCIIOJIb3YEMBIX B TEXHOJIOTHYECKHX npoueccax
ABTOMATH3HPOBAHHOTO HM3TOTOBJIEHHS MAIIMHOCTPOMTENBHBIX M3IEIUH CpelHe
CJIO)KHOCTH

Ucnomezosate CAPP-cuctemst u  CAIIP  mpom3BomuTeNneH  PexyIero
HHCTPYMEHTa i BHIOOpa TEXHOJIOTHYECKHX PEXHMOB TEXHOJIOTHYSCKHX
onepanuii aBTOMaTH3UPOBAHHOIO H3TOTOBJICHHS MAIIHHOCTPOHTEIBHBIX H3JIeNni
CpEeIHEHN CIOXHOCTH

Ucrnons3osaTh CAPP-cHCTEMBI 11 HOPMHPOBAHHsI TEXHOJIOTMYECKHX Omepauui
ABTOMAaTH3HUPOBAHHOTO H3TOTOBJICHHA MAITMHOCTPOHMTENBHBIX H3/E/Mui cpenHei
CJIOJKHOCTH

VCTaHaBMBATh OCHOBHEIE TpeDOBaHMA K  CHEHHAIBHBIM  CPEACTBaM
TEXHONOTMYECKOTO  OCHAIIECHHS,  pa3pabaThIBaeMbIM I peaM3alliH
TEXHOJIOTHIECKUX IPOLIECCOB aBTOMAaTHU3HPOBAHHOTO U3TOTOBJICHUS
MalIHHOCTPOMTEIILHBIX H3IENHIA CPEIHEH CII0XKHOCTH

PacCUMTHIBATG TNPHIYCKH M TNPOMEXYTOYHBIE pa3Mepsl Ha 06paboTKy
IIOBEPXHOCTEN MAIIMHOCTPOUTENBHBIX H3/IEUA CPE/IHEH CIIOKHOCTH

Wcnoms3osate CAD- u CAPP-cuctembl s o$OpMICHHS TEXHOJOTHYECKOH
MOKYMEHTAlMd Ha TEXHOJIOTMYECKHe TMpPOUECCHl  aBTOMATH3MPOBAHHOIO
M3rOTOBJIEHHS MAIIMHOCTPOUTEBHBIX H3/IENMH CPE/THEH CI0XKHOCTH

Heobxoaumsie
3HAHHUA

Texauueckue TpeOGOBaHHUs, NPEABIBIACMbIC K MAaIIHHOCTPOHTEIBHBIM H3JCIHAM
CpeiHeH CII0XKHOCTH

OcHoBHBIE aBTOMATH3HPOBAHHEIC METOAbI KOHTPOIA TEXHHYCCKHUX Tp660Ba.HI/II71,
NpEeaABABIBIEMBIX K MAaLIHHOCTPOHTCIIbHBIM H3ACIIMAM CpeﬂHeﬁ CJIOJKHOCTH

OcHOBHbBIE TCXHOJIOTHYECKHUE CBOMCTBA  KOHCTPYKIIMOHHBIX MaTrcpHaioB
MaHIMHOCTPOUTEIIBHBIX H3/IeAI cpe,uﬁcii CJIO’KHOCTH

XapaKTepHchn OCHOBHBIX BHJOB HMCXOJHBIX 3aroToBOK H MCTONOB HX
NOJTy4eHHUA

OCHOBHBIE IPHHIMIIEI paGoThl B coBpeMeHHbIX CAD-crcTeMax

Coepemennsle CAD-cucTeMBl, HX (YHKUHOHAIBHBIE ~BO3MOXHOCTH UL
NPOEKTUPOBAHUS reoMeTpuueckux 2D- u 3D-Mozenelt MalIHHOCTPOUTENBHBIX
H3JCHI CpeHEH CII0XKHOCTH

OCHOBHBIC TEXHOJIOTHYECKHE BO3MOXKHOCTH 3aroTOBHTCIIbHBIX IIpOHU3BOJICTB
OpraHM3alun

an/IHIJ,I/IIII:I Bmﬁopa TECXHOJIOTHYCCKUX 6a3 B aBTOMaTH3MPOBAHHOM IIPOH3BOJICTBE

TunoBeie CXEMBI 6a3HPOBaHPIﬁ M 3aKpeIlICHMA 3aroToOBOK H JeTanien
MaITHHOCTPOUTEIBHBIX H3JeTui cpem{eﬁ CJIOKHOCTH B aBTOMAaTH3HPOBAHHOM
IIPOM3BOJCTBC

MeTtoaukn pacuera CUJI 3aKpCILICHUA

THUMOBBEIE TEXHOJOTMYECKHE TPOLECCH aABTOMATH3HPOBAHHOIO H3rOTOBJICHHSA
MAIIHHOCTPOHTEILHBIX U3ENHMHA CpeiHeH CII0)KHOCTH

IIpHHIMIB [OWCKA TEXHOJOTHYIECKOro IpoIecca — aHajora H3TOTOBJICHHS
MAIIMHOCTPOUTENBHEIX H3/IeHi CpefHeil CIOXHOCTH C NPHMEHCHHMEM CAPP-
CHCTEM

OCHOBHBIE CPEACTBA TEXHOJNOTMYECKOTO  OCHAUICHHA, HCNOJB3yeMBIC B
TEXHONOTHYECKHX IPOIECCaX AaBTOMATH3MPOBAHHOTO H3TOTOBJICHHS JeTallel
MAUTMHOCTPOEHHS! Cpe/IHelt CIOXKHOCTH, M IPUHIUITB HX PaOOTHI

TexHoOrHYEeCKHE BO3MOXXHOCTH CPCACTB TEXHOJIOT HNYECKOro OCHALICHUA
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TlpuHupns! BeIOpa CPEACTB TEXHOJOTHYECKOTO OCHAIIEHHS, UCNOJNb3YEMBIX B
TEXHOJOTHYECKMX IpOLECCcaX H3TOTOBICHHA MAlIMHOCTPOUTEIBHBIX U3henHi
CpeHEH CIIONKHOCTH

TexHOMOTHYECKHE  BO3MOXHOCTH CTAaHJApPTHHIX  ABTOMATH3MPOBAHHBIX
KOHTPOJIbHO-H3MEPUTEIBHBIX PHOOPOB ¥ HHCTPYMEHTA

Ilpusmunsl  BeIGOpa  aBTOMATH3HPOBAHHBIX KOHTPOJIBHO-U3MEPUTENBHBIX
npuGOPOB M HHCTPYMEHTA

MeTonuKa BbIOOpa TEXHOJNOTHYECKHX DEXHMOB TCXHONOTMHECKHX omnepanui
aBTOMATU3HPOBAHHOTO M3rOTOBJICHHS MAIIHHOCTPOHTEILHEIX W3ienuii cpenHer
cnoxaoctd ¢ npumenenneM CAPP-cucteM

IlepenoBoli OTCYCCTBEHHBIH H 3apyOeXKHBI OIBIT OOECHedYeHMs KawiecTBa
ABTOMATH3MPOBAHHOTO HM3TOTOBJIECHHS MAIIMHOCTPOMTEILHBIX M3JENuil CpeliHeH
CIIOHOCTH, CIOCOOBl TOBBIUEHHS TPOH3BOMUTETLHOCTH  TEXHONOIHHECKHX
NPOILIECCOB; POTrPECCHBHBIE CPE/ICTBA TEXHOIOrHIECKOro OCHAIIEHMs

HopMaTHBHO-TEXHHYECKAE H  PYKOBOISINME JOKYMCHTEHI no oGhOpMIICHHIO
KOHCTPYKTOPCKOM M TEXHOJIOTAYECKOH HOKYMCHTallNH

TpeGopaHus OXpaHBI TpyAa, I0XXapHOH, POMBIIUICHHOMH, 9KOJIOTHIECKOR
6€30macHOCTH H JJIEKTPoOE3011aCHOCTH

OCHOBHBIE IPUHIMIBI paboTH! B COBPEMEHHBIX CAPP-cucremax

Cospemennsie CAPP-cucTeMel, HX ¢yHKUHOHANBHbIE BO3MOXHOCTH UL
POCKTHPOBAHHS  TEXHONOTHYECKHX  MPOIECCOB aBTOMATH3MPOBAHHOIO
M3rOTOBJICHHS MAIMMHOCTPOMTENBHBIX H3JICNIA CPEIHEH CII0XKHOCTH

CpecTBa TEXHOJIOTHYECKOTO OCHAMICHHA, KOHTPOJIBHO-H3MEPHUTEBHEIE IPHOODE]
¥ MHCTPYMEHT, PHMEHSEMBIE B OpraHu3aly

TexHOIOTHYSCKHIE IIPOLECCHI aBTOMAaTU3HPOBAHHOI'O H3roTOBJICHHAA
Ma]J]I/IHOCTPOI/ITCJIBHBIX I/I3Il€JIHI7I cpe}mel‘fl CJIIO)KHOCTH, HCIIOJIIb3YEMBIC B
opraHu3alun

[Ipouemypsl  COINacoBaHHs M YTBEPXKICHHA TEXHOJIOTHYECKOH  H
KOHCTPYKTOPCKO# JIOKYMEHTAIUH, IPHHATHIC B OpraHHu3aluK

DyHKUMOHAIBHBIE BO3MOXHOCTH H ocobennoctd pa6otst B PDM- u ERP-
cHCTEMaX, HCIOJIE3YEMBIX B OpraHH3aliiy

Hpyrue

XapaKTepUCTHKH

3.2.3. TpyaoBas GyHKIHsA

Pa3pafoTka ynpasJsioIMX IPorpaMM v
pOBEHDb
JIs1 U3rOTOBJICHUA

HanMeHoBaHKe A . Kon B/03.6 (rmofypoBEHb) 6

MaI.HI/IHOCTpOI/ITeJIBHBIX H3ACIUHU KBaJIH(bPlKaI.IPlI/I

cpenHel CI0KHOCTH |

) e T B )
[IpoucxoxaCHUE TPYAOBOH Opuruan X
byukwsn L opHruHaia : S
Kon PerucTpallMOHHBIH HOMEP
opMruHaia npodecCHOHATBHOTO
cTaHJapTa

TpynoBBI€ NEHCTBUSA

PaspaGorka W  PEAAKTHPOBAHMC JNEKTPOHHBIX ~ MOJeJeH  JJICMCHTOB
TeXHOJIOTHIECKOH CHCTEMBI, HEOOXOMMMBIX Ui pa3paboTKH  yNpaBJIAOMUX
mporpaMM JUIs aBTOMATH3HPOBAHHOTO HW3rOTOBJEHHMS MAIIUHOCTPOHUTE/IBHBIX
H3ACMi CpeqHEN CIIOXXHOCTH

®opMHupOBaHHUE B BHECEHHE B CAM-cucteMy HcxomHoi MHbopMalin (cucteMsl
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KOODJMHAT, HyJeBble TOYKH JCTAIM H PEXYINEro HHCTPYMEHTA, paboune
IVIOCKOCTH, IUIOCKOCTH HMHTEPHOJILMH, TaONHIbl KOPPEKUHMH HHCTPYMEHTOB,
3aIMIIEHHBIE 30HBI CTAHKa)

Pazpabotrka  miiaHoOB onepanui aBTOMaTU3HPOBAHHOTO H3TrOTOBJICHUSA
MAIMHOCTPOUTENILHBIX M3JEIHIMA CpeIHEH CI0XKHOCTH

IIporpaMMupoBaHHEe TEXHOJIOTHYECKAX U  BCIIOMOTaTe/IbHBIX — [ICPEXOJ0B
onepaluii aBTOMaTH3HPOBAHHOTO H3TOTOBIIEHHS MAMIMHOCTPOUTEIBHBIX 173 (1171
cpeHel CII0)KHOCTH

Anantanus ynpaBisouelf MporpaMMbel K KOHKPETHOMY CTaHKy C YIly c
TIOMOMIBIO IIOCTIPOIIeCCOpHON 06paboTKH

KOHTpOJb YNPpaBJSMIOMMX IPOTpaMM, pa3paboTaHHEIX CHelHalMcTaMH Gonee
HH3KO# KBaTH(UKAIMA

OdopmiieHHe TEXHONOTHIECKOH JOKYMEHTAIlHH ONEPaluy 06paboTKu 3ar0TOBOK
Ha crankax ¢ UITY

Heo6xoauMele
yMEHHUS

HcnonszoBath CAD-cucTeMBl 1 pa3paboTKH M PEAAKTAPOBAHUS 3JIEKTPOHHBIX
MoeeH dJIEMEHTOB TEXHOJIOTHIECKOH CHCTEMBI

Ucmonp30BaTh  OMONMOTEKH  JJIEKTPOHHBIX ~ MOJENEH  CTAHAAPTHBIX |
YHH(HIMPOBAHHBIX CPEIACTB TEXHOJIOTHYECKOTO OCHAIICHHS, [OCTABIACMBIX HX
MPOH3BOAUTEIIMH

Ucronp3oats CAM-crcTeMBI UI1 (OPMHPOBAHUA HCXOMHOH MHGOpManuu JUIs
CIIOHBIX OTepanuii 00paboTKy 3aroToBoK Ha crankax ¢ YIHY

Ucnonp3osath CAPP- 1 CAM-CHCTEMBI Ul OIPEACIIEHHs NOCIEA0BAaTEIIbHOCTH
06paboTKH OBEPXHOCTEH 3ar0TOBOK CIIOXKHBIMH ONEPAMAMH Ha CTAHKaX C qIry

Ucronp3oBats CAM-CHCTEMBI Il ONpEENeHHs THIIA TPAaeKTOpHH 06paboTKH
MOBEPXHOCTEH 3arOTOBOK CJIOXKHBIMH ONEpallisiMH HA CTaHKaxX € qIry

HUcnons3zoBath CAM-cucTeMEI JUIS CO3/IaHUs HHCTPYMEHTAILHBIX IIEPEX0/IOB

Wcnons3oBath CAM-cHCTEMBI ISt CO3/ianHsi HHOPMAIMOHHEIX COOOIIEeHHA

HUcnonp3zoBath CAM-cHUCTEMBI A1 CO3/1aHMs] CTAHOYHEIX IIUKIIOB

Ucnonp3zoBate CAM-cHCTEMBI IS CO3JaHMd TIPOrpaMM H  IIOANPOrpamMm
BBHICOKONIPOM3BOANTENbHON 06pabOoTKH 3ar0TOBOK

Ucnone3oBath CAM-CHCTEMBI [T CO3JIaHHs] H3MCPUTEIBHBIX 1IMKIIOB

Ucnonp3oBath CAM-cHCTEME Ul CO3JaHMs MpOrpaMM M  MOANpPOrpamMM
06paboTKH CII0KHBIX KOHTYPOB

Hcnonb3oBath CAM-cHCTEMBI IS CO3JaHHMd INPOrpaMM M MOANPOrpaMMm
MHOr00CeBo# 06paboTKH

Wcrons3oBath CAM-CHCTEMBI Isi IOCTIIPOLIECCOPHOH 00pabOTKH yIPaBIIAIOMKX
TIIPOrpaMM C LIeNBI0 HX a/lanTauuy K KOHKPETHOMY CTaHKy € qITy

OueHHBaTh YNPaBJAIOIHME IPOTPaMMBbl, Pa3spabOTaHHbIC CIEIMATUCTAMH Oonee
HHU3KO# KBaTMpUKALMH

WcmonssoBate CAD- u CAPP-cucTeMsl juis OpOpMIIEHHS TEXHOJIOTHYECKOH
JOKYMEHTAIlMH Ha CIIOXKHBIE onepanuy 06paOOTKH 3aroTOBOK Ha CTaHKAX C qITy

HeobxoauMbic
3HAHHUSA

OcHoBHbIe npuHIMNE paboTel B CAD-cucTeMax

CAD-cucTeMBl, HMX (YHKUHOHAIbHBEIE BO3MOXHOCTH JUIL MNPOCKTHPOBAHUA
9JIEKTPOHHBIX MOJIENEH

[IpuHOUOEl  BBIOOpA  CHCTEM  KOOPAMHAT W HYJNEBBIX  TOUek  IIpH
IPOrpaMMHPOBaHUA omepanui aBTOMAaTH3HPOBAHHOTO H3TOTOBJICHUSA
MaLIHHOCTPOHMTEILHBIX H3/ICINii cpe/iHel CII0KHOCTH Ha CTaHKax € qITy

Hpnmmnm, METOIbI U CPEJICTBA MPHUBA3KH «HYJLI) JETalk K «HYJII0» CTaHKa

Tumsr cucteM UIIY TexHojoruyeckoro oO0OpyHNOBaHHS JUIA BBINOJHCHUA
oIepanuii aBTOMaTH3HPOBAHHOIO H3TOTOBJICHHS MAIIMHOCTPOHTE/IBHBIX u3aenui
CpeliHe CII0XHOCTH
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OCHOBHBIE H BCIIOMOTAaTe/bHBIE KOMAHIBI S3BIKOB MPOrpaMMHPOBAHMSA CHCTCM
Y[TY, crienuabHble QYHKIMH, MX CBOUCTBA M TIpaBHJa IPUMECHCHHUA

OCHOBHBIE IPHHIMIIBI paOOTHI B CAM-cucteMax

CAM-cucteMbl, HX (QYHKUMOHAIBHBIE  BO3MOXXHOCTH  IIO paspabotke
VIPABIAIONMKX [POrpaMM Omepaluii  aBTOMATH3MPOBAHHOIO ~ HM3rOTOBJICHHA
MAIIHHOCTPOUTENILHBIX H3/ICTHH CpeiHeN CI0XHOCTH Ha CTaHKax ¢ qIry

[IpaBuia ONpEAENEHHA  IOCIENA0BATENLHOCTH 06paGOTKH  MOBEPXHOCTEH
3aroTOBOK B ornepauusax aBTOMAaTH3HPOBAaHHOI'O H3TOTOBJICHHS
MAUIAHOCTPOHTENBHBIX M3/EIHii CPeIHEH CI0KHOCTH, BHIIOMHACMBIX HA CTaHKaX
c UITy

MeToauKa BbIGOPa TEXHOJIOTHYECKAX PEXUMOB OlEepaliii aBTOMAaTH3HPOBAHHOTO
M3COTOBJICHNS MAIIHHOCTPOHTEBHBIX H3/ICIHH Cpe/iHel CI0XHOCTH Ha CTaHKax C
YITY ¢ npumenenneM CAPP-cucteM

MeToHKa BEI6OPa TEXHONOTHYECKHX PEXHUMOB Ollepaluii aBTOMAaTH3UPOBAHHOIO
M3rOTOBJICHHS MAIIHHOCTPOUTEBHBIX H3/Ie/IHi Cpe/iHeH CI0OXKHOCTA Ha CTaHKax ¢
YITY ¢ npuMeHeRueM 6a3 JaHHBIX IPOH3BOAMTENICH PEXYIISro HHCTPYMEHTA

MeTo/I51 ¥ PEXHMBI BHICOKONPOM3BOIUTENIBHON 06paboTKH MaTepHaloB

MeTozapl 06paboTKH AeTaleH CI0KHOH IPOCTPAHCTBEHHOH KOHGUIypaluy

MeTozbl B CPEACTBA NPOBEACHNA aBTOMATHICCKUX HM3MEPUTENBHBIX onepauuii Ha
crankax ¢ UITY

Meroapl H CpeacTBa HOCTIPOLECCOPHOM 06paGOTKH YNpPaBIAIOMMUX NPOrpaMM B
CAM-cucremax

JlokanbHble HOPMATHBHBIE aKTBL, PETIAMEHTHPYIOIME BPOrpaMMHPOBAHUC
crankoB ¢ YITY, HCnonb3yeMBIX B OpraHu3aliny

TocynapcTBEHHElE ~ CTAaHNApTHl M JIOKAIbHBIE ~ HOPMATHBHLIC — aKTEl,
pernamentapyomue  0hopMICHHE KOHCTPYKTOPCKOM M  TEXHOJIOTHYECKOH

JOKYMEHTAIHH

Coppemennsie CAPP-cucteMbl, HX (GyHKIHOHANBHEIE BO3MOXHOCTH  JULA
o(OpMIIEHHs] TEXHOJIOTHYECKOH NOKYMEHTAaUWH Ha ONEpaniy H3rOTOBJICHHA
MAUIHHOCTPOHTENbHBIX H3/IENAHA Cpe/IHeH CII0KHOCTH Ha CTAHKAX C qIry

Ocobernoctd pabotsi B PDM-crcTeMax, HMCIONB3YEMBIX B OpraHM3aluH, HX
¢yHKUHOHATBHEIE BO3MOKHOCTH

Apyrue
XapaKTEpHCTUKH

3.2.4. TpyaoBas pyHKuHs

HauMmeHoBaHHe

KOHTpOJIb TEXHOJOIHYECKUX MPOLECCOB
ABTOMATH3HPOBAaHHOI'O H3rOTOBICHHSA

MaIIHHOCTPOUTENBLHBIX H3ICITHH R —
cpeaHel CIOXHOCTH

YpoBeHb
Kon | B/04.6 (noypoBeHb) 6

[IporcxoXaeHHE TPYAOBON
dyHKuMH

3auMCTBOBAHO M3
OpuruHan X

OpHIHHaja i
Koxn PerucTpalMoHHbIA HOMEp
opurvHana npodeccHOHaTLHOTO
cTaHzgapTa

TpynoBsie AeACTBUA

O6paboTka JAaHHBIX o6bexTuBHOr0 KOoHTpoisi SCADA-cicTeMbl AT BBIABICHAS
npuuMH Gpaka HpH aBTOMATH3HPOBAHHOM W3rOTOBJICHHH MAITHHOCTPOATENBHBIX
U3JIeNuil CpeiHe CII0KHOCTH

IToaroroska npemloxcennﬁ no npe,uynpemeﬂmo ¥ JIMKBHJAHUH 6pa1<a npHu
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aBTOMAaTHU3UPOBAHHOM M3rOTOBJICHHH MAIIHHOCTPOHUTCIIBHBIX HBJICJIHﬁ CpClIHCﬁ
CJIOXKHOCTH

Buecenne wu3MeHeHHH B TEXHOJOTHMYCCKHE MpOoNECChHI aBTOMATHU3MPOBAHHOI'O
HM3rOTOBJIEHNS  MAIMHHOCTPOUTEIBHBIX H3}ICIII¢Iﬁ cpezmeﬁ CIIO)KHOCTH H
JOKYMEHTALMIO HA HHX

KOHTpOIIb NPEMIOKEHHH 110 NPEAYNPEXICHAIO M JIHMKBUJIAIMH Opaka u
M3MEHEHHIO TEXHOJOTHUECKHX IIPOLECCOB, pa3palOTaHHBIX —CIENMATACTaAMH
Gonee HU3KOM KBATH(PUKAIIUH

HeobxonuMmeie
yMeHHA

UcnonpzoBars napHple SCADA-cucteM J[Uid  aHainsa IIPOM3BOICTBEHHON
CUTyalliH ¥ BHISBIECHHS NpudmH 6paka Npy aBTOMATH3MPOBAHHOM H3TOTOBICHUH
MAIIMHOCTPOUTEIEHBIX M3/IeNIMi CpeiHel CTI0XKHOCTH

TIpOBOAMTh TEXHOJNOTHYECKHE OKCICPUMCHTBl TO 33[aHHBIM ~METOJMKAM,
06pabaThBaTh ¥ AHAIM3HPOBATH PE3YJIBTATHl SKCIEPUMEHTOB C MPUMCHCHHEM
CHCTEM aBTOMATH3HPOBAaHHOTO MPOCKTHPOBAHMS

Hcnons3oats CAD- u CAPP-cucteMsl st peAaKTHPOBAHHUS TEXHONOTHIECKOH
JOKyMEHTAIIMM Ha  TEXHOJOTWYECKHE MPOUECCHl  aBTOMATU3MPOBAHHOTO
M3TOTOBJICHHS MAIINHOCTPOMTENBHBIX H3/IENHi CpeHEH CII0NKHOCTH

OueHuBarh MPELIOKCHUA MO NPEAYNPEXICHHIO H JIUKBHIAIMHA Opaka H
A3MEHEHHIO TEXHOJIOTHIECKHX IIPOLICCCOB, pa3paboTaHHBIC CIENMANCTaMK 6oree
HHU3KOM KBaIN(pUKAIMA '

HeobxoauMeie
3HAHHA

HapaMG’I‘pI:I H PEKHMBI TEXHOJIOrHYCCKUX MpPOIECCOB aBTOMATU3HPOBAHHOI'O
N3roTOBIEHHAS MAITHHOCTPOUTEIIBHBIX 3631 () 1507 cpe)mei?l CJIOXXHOCTH

I'IpaBmIa SKCIUIyaTanuy CpeaAcCTB TEXHOJIOIHYECKOT0 OCHAUICHHA, HCIIOIB3YCMbIX
IIpA peann3alii TEXHOJIOTHYECKUX IIPOLECCOB 4aBTOMATH3HPOBAHHOTO
H3rOTOBJIEHHA MAIMHOCTPOUTEIBHBIX M3ICIMA cpemieﬁ CIIOJKHOCTH

Buaei #  TIpPHYHHBL Opaka IIpH aBTOMATH3HPOBAHHOM M3rOTOBJICHUH
MaITHHOCTPOUTEIBHBIX u3zienuit cpeiHei CII0XKHOCTH

TexHOTOTHYECKHEC (baKTOpr, BLI3BIBAIONIHE ITOTPEINHOCTH aBTOMATH3UPOBAHHOTO
U3TrOTOBNIEHUA MAITMHOCTPOUTEIbHBIX H3IENui CpeI[Heﬁ CJIOXKHOCTH

MeTtoasl yMEHBIIEHUS BIHAHHUS TEXHOJOTHHCCKHX (aKTOpOB, BBHI3BIBAIOLIMUX
[IOTPEIIHOCTH ~ ABTOMATU3MPOBAHHOTO  U3TOTOBICHHUS MalIEHOCTPOUTEIBHBIX
U3JIENHIA CPEIHEHR CII0XKHOCTH

@O yHKUHOHATBHBIE BO3MOXHOCTH SCADA-cuctem no c6opy, obpaborke H
0TOOpasKEHHIO uHpopMaIuu 0 TEXHOJIOTHYECKAX nporneccax
ABTOMATH3HPOBAHHOrO HM3TOTOBJICHHA MAIIMHOCTPOUTEIBHBIX u3fenuil cpenHei
CJIOXKHOCTH

OCHOBHBIE IPHHIMITE! pabOTHL B COBPEMEHHBIX CAPP-cucreMax

Cospemennbie CAPP-cucTeMsl, HX (GyHKIHOHATBHBIE BO3MOXHOCTH  JULA
MIPOCKTHPOBAHHS  TEXHOJOTHYECKHX  NPOLECCOB aBTOMATH3UPOBAHHOTO
M3TOTOBJICHHSA MALIMHOCTPOMTENBHBIX H3/ICNHi Cpe/iHei ClTOXHOCTH

MeTtoauku IIPOBEICHHA SKCIIEPHUMEHTOB

MeToaUKH 06paboTKH IKCIIEPMMEHTAIBHBIX JAaHHBIX

HOpMaTHBHO-TEXHHYECKHE H  PYKOBOJANIMC JOKyMEHTBI IO yIIpaBJICHHIO
H3MEHEHHAMH B TEXHOJOTHYECKOM JJOKYMEHTAMH

I[Ipoueaypsl COrJacoBaHHA W YTBEPHICHHA H3MEHEHHH B TEXHOJIOTHYECKOH H
KOHCTPYKTOPCKO# JIOKyMEHTAIWH, TIPUHSATEIC B OpraHA3auiy

DyHKUMOHAIBHBIE BO3MOXHOCTH H ocobennoctn pabotsr B PDM- u ERP-
CHCTEMAX, HCIOJIb3YEMBIX B OpraHu3alluu

Hpyrue

XapaKTePUCTHKH




3.3. OGo6mennas TpyaoBas GpyHKIHUn

HpOCKTPIpOBaHHe TEXHOJIOTHYCCKHX IIPOLICCCOB
ABTOMATHU3HPOBAHHOI'O H3rOTOBJICHHA
HaumeHoBaHue p " . Kox C YpoBeHb 7
MAIIHHOCTPOHTEJIBHBIX HU3JCIIHHU BBICOKOH KBaﬂﬂquaHHH
CIIOKHOCTH
IpouncxoxaeH 00 MEeHHO
POHCXOXK ue 000061eHHOM Opurusan X 3auMCTBOBaHO U3
TpyAOBO# GYHKIMH OpHMIHHAJIA
Kon PeructpaunoHHbIi HOMED
OpHrHHana npo)ecCHOHATLHOTO
cTaHjapTa
BosmoxxHbIe HH)KCHep-TGXHOJIOI‘ B MAIlTHHOCTPOCHHH I KaTe€ropuu
HaMMEHOBaHHS Wrxenep-texuHonor I kareropuu
JOOJDKHOCTEH Benymmii HHXEHEP-TEXHOJIOT B MAIIMHOCTPOCHHH

Benyiumit HHXEHEP-TEXHOJIOT

TpeGoBaHus k
00pa3oBaHUIO H
0OYyUYEHHIO

BrIcinee 06pa3oBaHie — MarucTpaTypa i CIEHHaIATET

TpeboBanui K
OIIBITY
MpaKTUYECKOH
paboTHI

JIis IOJDKHOCTEH MHXKEHEPOB I KaTeropHu He MEHee OAHOTO rofia B IOKHOCTH
HHKeHepa-TexHojora I kareropuu B MEXaHOCOOPOYHOM IIPOM3BOJCTBE

JIiist OMKHOCTEH BEAYLIHX HHXKEHEPOB HE MEHEE OIHOIO ro/ia B IOKHOCTH
HHXKeHepa-TexHosora | KaTeropui B MEXaHOCOOPOYHOM MPOU3BOJICTBE

Oco0ble ycloBus
Jomycka K pabore

[IpoxoxaeHue 06A3aTeNBHBIX IPEIBAPUTENBHBIX ¥ IEPHOTMICCKUX MEJIMIMHCKAX
OCMOTpPOB

TIpoxoxneHHe 0GyueHHs MepaM MoXapHO#H 6e30MacHOCTH

TIpoxosx/ieHHe 06y4eHHs 0 OXpaHe TPy/Ja M POBEPKH 3HAHHs TpeboBaHHH
OXpaHbl Tpyda

Apyrue

XapaKTEPHCTUKH

PeKkOMEHIYeTCs JOMOTHATENBHOE IPOdeCCHORATBHOE 00pa30BaHHE — IIPOTPAMMBL
MOBBIICHHS KBATH(UKAIMA HE PEXE OJHOrO pa3sa B NATh JIET

JIOMOTHUTENbHBIE XapaKTEPUCTHKA

HaumenoBanue Kon HaumeHoBanue 6a30Bo# TPy, JOJDKHOCTH (Tpodeccun) uiu
JOKYMEHTa CIEUHAIBHOCTH
OK3 2141 VHXeHepH! B IPOMBIIUICHHOCTH M Ha IIPOH3BOZCTBE
EKC - WHKeHep-TEXHOJIOT (TEXHOJIOT)
OKIIATP 22854 HmxeHep-TeXHOIOT
OKCO 2.15.04.01 | MammHOCTpOEHHE
2.15.04.02 | TexHoIOTHYECKME MAITMHEI 1 000PYAOBaHHE
2.15.04.05 | KOHCTpYKTOPCKO-TEXHONOIHYECKOE obecnieyeHre
MAaIIMHOCTPOHTEIHHBIX IPOU3BOJICTB
2.15.05.01 | IIpoexTHpOBaHHE TEXHOJIOTHICCKHX MAIIUH ¥ KOMIUICKCOB

3.3.1. TpyaoBas dpynxnus

HanmenoBaHue

ObecrnieyeHne TEXHOJIOTHYHOCTH

aBTOMATU3UPOBAHHOIO IIPOXU3BOJCTBA

VYpoBeHb
H U MAIIHHOCTPOHUTCIIBHBIX
Ko CTPXKHH Mav P Kox | C/01.7 (nomypoBeHs) 7
H3eNUYU BBICOKOH CJIOJKHOCTH B YyCIOBHAX KBaJIPl(bPIKaLIPIH




TIpoHcX0XACHHE TPYAOBOH
byHKUMH
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3auMCTBOBAaHO M3

Opurunan X
opuruHaia

Kon PerucTpaudoHHLIH HOMEP
OpHWrHHana npo()eCCHOHATBHOTO
craHzapTa

TpynoBble NEHCTBUS

Apanyu3 TEXHOJNOTHYHOCTH KOHCTPYKIIMH MAIIHHOCTPOUTEIBHBIX H3lIeJ'IHﬁ
BEICOKOI CIIOXKHOCTH B YCJIIOBHAX aBTOMATH3HMPOBAHHOI'O NPOHU3BO/ICTBA

KauecTBeHBass ¥ KOJMYECTBEHHas OLICHKA TEXHOJIOTHYHOCTH KOHCTPYKIHH
MallMHOCTPOUTECIBHBIX I/IB,HCJIPIﬁ BBICOKOH CJIOXKHOCTH

Pa3paGoTka MpeUIOKEHUH 110 H3MEHEHUIO KOHCTPYKIAH MAaIIMHOCTPOHTEILHBIX
M3eNHii  BBHICOKOM CIOXKHOCTH C NEJBIO MOBBIICHHA 5} (EKTHBHOCTH WX
ABTOMATH3MPOBAHHEIX ~ ODHEHTAlUH, TPAHCIOPTMPOBAHHS, YCTAHOBKH Ha
TeXHONIOTHYeCKoe 060opyI0BaHUE H CHATHS C 000pyIOBaHMS, oGpaboTiu 1 cOOpKH

KoHTpois TNpeMIOKEHHH IO TMOBBINIEHHIO TEXHONOTHIHOCTH, BHECEHHBIX
crienuaTkcTaMy 6oee HU3KOH KB (uKanuy

HeobxoauMmbie
yMeHHA

Hcnonp3oBath CAD-cuctemMsl i1 BBIABJIICHHA HETEXHOJIOTHYHEIX DJJIEMCHTOB
KOHCTPYKIIUH MAIIHHOCTPOHUTCIIHHBIX w3enui BBICOKOH CJIOXKHOCTH

P%paﬁaTI:lBaTB npeaoXKeHus 1o [HOBBILICHHIO TEXHOJOTHMYHOCTH KOHCTPYKIIHHU
MAaIIHHOCTPOUTENIBHBIX 33 () 17054 BBLICOKO# CJIOXKHOCTH

PaccunTheIBaTh OCHOBHBIC ITOKA34TC/IH KOJIMUECTBEHHON OIICHKH TEXHONOTHIHOCTH
KOHCTPYKIHH MalIHHOCTPOUTENbHBIX PI3I[CJ'II/Ii;I BBICOKOM CJI0XXHOCTH

PaccuuteiBath BCIIOMOrarejbHBIC  IOKa3aTCIH KOJIM4EeCTBCHHOH OLICHKHA

TEXHOJOTHYHOCTH KOHCTPYKIHH MAalIHHOCTPOUTEIIBLHBIX n3aCun BBICOKOH
CJIOJKHOCTH

OnenuBaTh NPEVIOKEHHA MO MOBBIIICHAIO TEXHONOIHIHOCTH KOHCTPYKLMH
JeTajell MANIMHOCTPOEHHMS, BHECCHHBIE —CIEHAIMCTaMH Gonee HH3KOH
KBaJIM(UKALMHA

Heo6xonuMbie

OCHOBHBIE NPHHLMIEL pabOTHI B COBPEMCHHBIX CAD-cucteMax

3HaHWA

Cospemennsie CAD-cHCTEMBI, HX (yHKUHOHATBHBIE BO3MOXHOCTH  JULI
NPOEKTHPOBAHHUA T[ECOMETPHICCKHX 2D- u 3D-Mozeneil MamMHOCTPOUTEIBHBIX
H3IeMi BEICOKOH CII0KHOCTH

HopmamBHo-Texnnqecxne H PYKOBOAIIIHAC JOKYMCHTEI B obnactu
TEXHOJIOTHYHOCTH

TTocneq0BaTeNLHOCTh JEHCTBHI NPH OLEHKE TEXHOJNOTHYHOCTH KOHCTPYKIIMH
MAIIHHOCTPOUTEIBHBIX H3JENUH BEICOKOH CI0XKHOCTH

KpHTCpI/II/I KaueCTBCHHOM OLICHKH TEXHOJIOTHYHOCTH KOHCTPYKIIHH
MAIIUHOCTPOUTEIIBHBIX M3l BBICOKOHM CJIOKHOCTH '

Ilokazatenn KOJIAYECTBEHHOH OLICHKH TEXHOJIOTHIHOCTH KOHCTPYKIIMH
MAaIIHHOCTPOUTEIJIbHBIX 71691 (014174 BBICOKOM CJIOXKHOCTH

TIpouemyps! COTJacOBaHHA H YTBEPHICHHA Ipe/VIOKCHHH 10 H3MEHEHHIO
KOHCTPYKIHH MaIAHOCTPOUTENLHBIX W3/eTMi BHICOKOH CIOXHOCTH C LEINBIO
HOBBIIIEHAA HX TEXHOJOTHIHOCTH

Hpyrue

XapaKTEPUCTHKH

3.3.2. TpyaoBas GyBKuus

Pa3pa6oTka TEXHOJIOTHYECKUX IPOLECCOB

VposeHb
aBTOMATH3UPOBAHHOI'O H3IOTOBJICHHUA
HauMeHOBaHuE P " _ | Kom | C/02.7 (MOYpOBEHB) 7
MAIIHHOCTPOHTEIBHBIX H3/ICTIHH BHICOKOH R —

CJIOKHOCTH
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TIpoKcXOXKAECHHE TPYAOBO#H Opurusan X 3aUMCTBOBaHO M3
(yHKLEH OpUruHaia
Kon PerucTpallMOHHbINH HOMED
OpHMTHHaJIa npo¢ecCHOHATLHOTO
cTaHjapTa
Tpynossie aeiicteus | Onpenenesne THMa NPOM3BOACTBA MAIIMHOCTPOMTENBHBIX M3/ICHA BBICOKOH

CJIOKHOCTH

Boi6op BHIa W MCTOJOB  HM3MOTOBICHHS HMCXOJHBIX  3aTOTOBOK st
MAIIMHOCTPOMTENBHBIX ~M3JeUi  BBICOKOH ~ CIIOXHOCTH, obecnevnBaroLIHX
yA06CTBO UX ABTOMATH3MPOBAHHOM 06paboTKH

Cunre3 TEXHHUYECKHNX 3agaHuid Ha IPOEKTHPOBAHHUC HCXOJHBIX 3ar0TOBOK

KOHTPOJ'II) TEXHUYCCKHX 3aJlaHUH Ha IIPOCKTHPOBAHKC 3aroToBOK,
HOArOTOBJICHHBIX CICIIHANIACTaMH 6oJiee HU3KOM KBaJIId(l)I/IKaIII/II/I

Anann3 TeXHAYECKHX TpeOOBaHHM, MPENBABISEMBIX K MAIHHOCTPOMTEIBHBIM
M3JeMAM BBICOKOM CIOXHOCTH, C LENbIO OMpPEACICHUs BO3MOXHOCTH HX
obecreueHus B aBTOMaTH3MPOBAHHOM MIPOU3BOACTBE

Boibop cxeM OasEpoBaHMs M 3aKpEIUICHHS  3arOTOBOK M Ietaneit
MAIHHOCTPOMTENBHEIX ~ M3JENHH  BBICOKOH  CIIOXHOCTH, MO3BOJIAIOMIHX
OCYHIECTBIISATH MX aBTOMaTH3HPOBaHHYIO 06paboTKy M cOOpKy

Pacuer TpeOyeMBIX cHil 3aKpeIUICHAST 3aroTOBOK " neraneit
MaIIHHOCTPOHTEIIFHBIX H37eNTHi BHICOKOH CJIOXHOCTH

Pa3pa60TKa TEXHOJOTHYECKHUX MapiipyToB aBTOMATH3HPOBAaHHOTO H3roTOBJICHUA
MAaIIAHOCTPOHUTEIIEHBIX nsnennﬁ BBLICOKO# CJIOKHOCTH

BBIGOp CTaHNApTHBIX CPEICTB TEXHOJIOTHYECKOTO OCHAILEHH, HEOOXOMUMBIX VLT
peanu3anvn TEXHOJIOTHYECKHX MPOLECCCOB aBTOMAaTU3NPOBAHHOI'O H3TOTOBJICHUS
MAIIMHOCTPOHUTEIBLHBIX H3/1eTUi BBLICOKOM CIIOXXKHOCTH

BHI6Op CTAaHAAPTHBIX KOHTPOIBHO-H3MCPUTEIBHBIX npuGOpoB M HHCTPYMEHTA,
HEOOXOAMMBIX hid) ¥ peann3aluu TEXHOJIOTHYECKHX [pOLECCOB

aBTOMATH3UPOBAHHOTO H3rOTOBJICHHA MAaIMMHOCTPOUTENIbHBIX J5K31(SA10505%8 BBICOKOH
CIIOJKHOCTH

PaspaGoTka TEXHHYECKUX 3ajlaHHi Ha MPOSKTHPOBAHUE CIEIHAIBHEIX CPEICTB
TeXHONOIMYCCKOr0 OCHAIICHHA, HEOOXOMMMBIX JUIi aBTOMATH3HPOBAHHOTO
J3rOTOBJICHHS MAIIMHOCTPOUTENBHBIX M3/IENHH BLICOKOH CI0KHOCTH

PaspaboTka TEXHHYECKMX 3aJaHHd Ha IPOCKTHPOBAHHC cneuranbHBIX
KOHTPOJBHO-H3MEPHTENBHBIX TPHOOpOB ¥ MHCTPYMEHTa, HEOOXOMUMBIX UL
peanu3alyy TEXHOJNOrHYECKHX NPOLECCcoB AQBTOMAaTHU3UPOBAHHOIO HM3TOTOBJICHHA
MAIIMHOCTPOMTENBHBIX M3/1e/MH BHICOKOH CI0XKHOCTH

PacueT  3HaueHMi  MPHUIYCKOB M TPOMEXYTOYHBIX  pasMCpoB  Ha
ABTOMATH3MPOBAHHYIO 06PabOTKy MOBEPXHOCTEH MAIMHOCTPOUTEIBHBIX H37eNTuH
BBICOKO# CIIOXKHOCTH

Pacuer TOYHOCTH 06paboTKH pu NPOEKTHPOBAHUH onepauui
ABTOMATH3MPOBAHHOTO HM3TOTOBJICHUS MAIIMHOCTPOHTEILHBIX U3fenuii BBICOKOM
CJI0)KHOCTH

Bribop TEXHOJIOTHYECKUX PEXKUMOB TEXHOJIOTHYECKHUX orepanui
aBTOMATH3HPOBAHHOIO M3TOTOBIIEHHS MAIIMHOCTPOHTENBHBIX |3/enuil BBICOKOM
CJIOKHOCTH

Pacuer HOpM pacxoa MaTepHaos, HHCTPYMEHTOB, SHEPTrHH Ha TEeXHOJOTHYCCKHE
onepaniy aBTOMaTH3MPOBAHHOTO H3rOTOBJIEHUS MAIIMHOCTPOUTEIBHBIX H3JCTHI
BBICOKOM CJIO)KHOCTH

O(bOpMJICHI/IC TEXHOJIOTHYECKOH JOKyMEHTall¥ Ha TEXHOJOTHYECKHE TPOLIECCHI
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aBTOMAaTH3HPOBAHHOI'0 HM3IrOTOBJICHHA MAIIMHOCTPOUTEIBHBIX H3IEIMH BBICOKOI
CJIO)KHOCTH

Onpenenenue HKOHOMUYECKOH apdexTuBHOCTH MPOEKTHPYEMBIX
TEXHOJIOTHYECKHX IPOIECCOB H3TOTOBJIEHUS MAITHHOCTPOUTENBHEIX H3/IeHii

KoHTpo/Ib TEXHONOTHYECKUX MPOUECCOB, pa3paboTaHHLIX CHELHATIMCTaMu Ooree
HHU3KOH KBAJTH(UKAINH

Heo6xoauMmeie
yMeHHS

OIIpCI[CJIHTb THII NPOM3BOACTBA HA OCHOBE€ aHajlW3a MOpPOrpaMMbl BBIITYCKa
MAIIHHOCTPOHUTECIIBHBIX U3EJIHA BBICOKOM CJIOXKHOCTH

BriGupare aBTOMaTH3HPOBAHHBIE CXEMBI KOHTDPOJS TEXHHYECKHX TPEOOBAHHIA,
IPEOBIBISAEMBIX K MAIIHHOCTPONTENBHBIM H3IEIHIM BEICOKOM CIIOKHOCTH

Ucnons3oBate CAD-cHCTEMBI AJI BBIABJICHUS KOHCTPYKTHBHBIX ocobGeHHOCTE
MAaIIHHOCTPOHUTEIIBHBIX HU3JEINA BBICOKOH CIIOXXHOCTH, BJIMAIONIHX Ha BbI60p
METOAA NMOJIYYCHHUA HCXOAHO# 3aroTOBKH

BriGnpare BHA, MeTOX NOJNYYEHHS M OCHOBHBIC TPeOOBaHHA K KOHCTPYKIMH
HCXOMHOH 3arOTOBKH /i1 MAallHHOCTPOUTENBHEIX H3AENHM BBICOKOH CIIOXHOCTH,
obecneunBaomye yao0CTBO €e aBTOMaTH3UPOBaHHOM 06paboTKH

HcnonwzoBate CAD-cucteMbl 1 PDM-cucTeMBl 1711 0pOpMIIEHHSI TEXHHYECKOTO
3a/laHusl Ha IPOEKTHPOBAHHE HCXOAHBIX 3ar0TOBOK

BeiOupate cxembl 0asHpoBaHHA M 3aKpeIUICHHS 3aroTOBOK M JeTaneit
MalllHHOCTPOHTENBHBIX  M3ACNMHHA  BBICOKOH  CIOXHOCTH,  IIO3BOJSIOIIMX
OCYIIECTBIIATh HX aBTOMAaTH3HPOBaHHYIO 06paboTKy 1 c60pKy

HcnonszoBate CAPP-cucteMsl Ui  TIOMCKA THUIOBBIX TEXHOJOTHUYECKHMX
TPOLIECCOB H TEXHOJIOTHYECKUX MPOLIECCOB - aHaJIOTOB Bin; 0 ¢
MAaIIHHOCTPOUTENILHBIX H3JENHH BHICOKOH CJI0O)KHOCTH

Ucnons3oBate CAPP-crcTeMBI A1 pelaKTHPOBAHHS THIIOBBIX TEXHOJOTHYECKHX
IIPOLIECCOB H TEXHOJIOTHUECKHX MIPOLIECCOB - aHAJIOTOB ISt
MaIlIMHOCTPOUTENIbHBIX U3JEIHUHA BEICOKOH CJI0XKHOCTH

HUcnons3oBate CAPP-cucTeMsl miis pa3pabGoTKu MapIIPyTHBIX H ONEPALMOHHBIX
TEXHOJIOTHYECKHX IIPOLIECCOB H3TOTOBJICHHS MAaIIMHOCTPOHTENBHBIX H3CIHi
BBICOKOH CJIOXHOCTH

Hcnons3oBars CAPP-cucrempl s OIlpeAeNICHUA TEXHOJIOTHYECKHX
BO3MOXHOCTEH  CTaHJAPTHBHIX CPEACTB  TEXHOJIOTMYECKOr0  OCHAIICHUS,
HCHOJIB3YEMBIX B  TEXHOJOTMYECKHX  IIpoleccax  AaBTOMAaTH3HPOBAHHOIO
U3rOTOBJICHHS MAUTHHOCTPOUTENLHBIX H3AENHI BEICOKOM CIIOKHOCTH

HUcnonn3oBaTh CAPP-cucreMsl Ui onpeneneHus TEeXHOJIOTUUECKUX
BO3MOXHOCTEH  CTaHIApPTHBIX KOHTPOJIbHO-U3MEPUTENBHBEIX NpHOOpOB U
HWHCTPYMEHTA, HCIIONB3yEMBIX B TEXHOJTOTHYECKUX npoieccax
aBTOMAaTU3MPOBAHHOIO M3TOTOBJIEHHSA MAIIUHOCTPOUTENLHBIX MU3ACNUN BBICOKOH
CIIOXKHOCTH

YcraHaBIMBaTh OCHOBHBIC TpCGOBaHI/Iﬂ K CIICIIHAJIBHBIM cpeacTtsaM
TECXHOJIOTHYCCKOTO OCHAIICHUS, pa3pa6a’rbIBaeMbnw AT peanu3anuu
TEXHOJIOTHYCCKHUX IIPOLECCCOB H3rOTOBJICHHA MAIIHHOCTPOHTCIIBHBIX 15691 (S 1547
BBICOKOM CJIOJKHOCTH

VcraHaBNMBaTh OCHOBHBIE TpPeOOBaHMA K  CHEUHAIBHBIM  KOHTPOJBHO-
H3MEPUTENbHBIM NpUOOpaM W HHCTPYMEHTY, HCIOJB3YEMbIM I peaTH3alyu
TEXHOJIOTHYECKHX IIPOLIECCOB H3TOTOBJICHHS MAIIMHOCTPOUTENBHBIX H3ICIIHI
BBICOKOH CJIO)KHOCTH

UcnonezoBate CAPP-cucremer u  CAIIP npousBomuTenei  pexxyLiero
HHCTPYMEHTAa Ui BBRIOOpPa TEXHOJOTHYECKHX PEXHMOB TEXHOJIOTHYECKHX
ornepanuii aBTOMaTH3MPOBAaHHOIO H3TOTOBJIEHHS MAIIMHOCTPOMTEIBHBIX H3EIHi
BBICOKOM CJIOKHOCTHU

UcnonezoBate CAPP-cucTeMbl i1 HOpMHPOBaHUS TEXHOJOTHYECKHX OIlepaunui
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ABTOMATH3HNPOBAHHOTO HU3TrOTOBICHHA MAalIHHOCTPOHUTCIIBHBIX 15631 () 0471 BBICOKOM
CJIOXKHOCTH

OueHuBaTh TEXHOJIOTHYECKHE IPOLIECCHI H3rOTOBJICHHUSA neranei
MAIIHHOCTPOCHHS, Pa3paboTaHHble ClielHaIucTaMu 6oee HU3KON KBAH(HKALH

PaccunThiBaTh MOrpeIIHOCTH 06p360TKH IIpH BBIIIOJIHCHHH onepalmﬁ
H3rOTOBJICHUS MAITHHOCTPOUTCIBHBIX HU3IEIMHA BEICOKOH CIIOKHOCTH

PacCuMTHIBaTb [OPHIOYCKH W TNPOMEXYTOYHBIE pasMepsl Ha 06paboOTKy
IOBEPXHOCTEH MALIMHOCTPOHTENBHBIX H3IE/UA BEICOKOH CIIOKHOCTH

PaccuuThIBaThH HKOHOMMYECKYIO s¢pdekTHBHOCTL IIPOEKTUPYEMBIX
TEXHOJIOTHYECKHX MPOIECCOB H3TOTOBJICHHS MAIIMHOCTPOHUTENBHBIX w3 enmif
BBICOKOH CJIOXKHOCTU

UcnonbzoBate CAD- u CAPP-cucteMsl misi opOpMIIEHHS TEXHOJNOTHYECKOH
JOKyMEHTAallAX HA  TEXHONOTMYECKHE  MpPOLECCH  aBTOMATH3UPOBAHHOTO
M3TrOTOBJIEHAS MAIIMHOCTPOUTEIIBHBIX H3/IEIINH BHICOKOH CIIOXHOCTU

Heobxoaumeie
3HAHHUA

Texundyeckue TpeOGOBaHUS, MPEIBABIIEMBIE K MAIIMHOCTPOUTEIEHEIM M3JCIHUAM
BBICOKOH CJIOKHOCTH ‘

ABTOM&TPISHPOB&HHHC MCTOAEBI KOHTPOJIA TCXHHYCCKUX TpC6OBaHHﬁ,
NpCABABIIEMBIX K MaMUWHOCTPOHUTECIBbHBIM U3ICJIHAM BBICOKOH CIIOYKHOCTH

TexHomornyeckue CBOICTBa KOHCTPYKIITHOHHBIX MaTepHalioB
MamIHHOCTPOHUTEIIEHBIX 563 (13054 BBEICOKO# CJIOXKHOCTH

XapaKTepncrnKn BHUIOB HCXOJHBIX 3arOTOBOK H MCTOHOB HX MOJYYCHHA

[Ipunuuns! paGoTs! B coBpemennbx CAD-cucremMax

CoBpemennble CAD-cucTeMbl, HX (YHKUMOHAIBHBIC BO3MOXHOCTH U
NMpoeKTHpoBaHUs reoMeTpuueckux 2D- u 3D-moneneldl MallMHOCTPOHTEIBHBIX
H3endil BBICOKOH CITOXHOCTH

TexHonOrH4ecKrue BO3MOXKHOCTH 3arOTOBHTEIBHLIX IPOMU3BOACTB OpraHM3allui

HpPIHI.lHl'ILI BBI60pa TEXHONOTrH4YecKux 6a3 B aBTOMaTH3HPOBAHHOM IIPOH3BOJCTBC

THIOBBIE CXeMBl 6a3HpOBaHHS M 3aKpelUleHHA 3aroTOBOK M JieTanel
MAIIHHOCTPOMTENBHBIX H3JCIMH BBHICOKOH CIOXHOCTH B aBTOMATH3HPOBAHHOM
TPOU3BOJICTBE

THIOBbIE TEXHOJOTHYECKHE TMPOLECCH ABTOMATH3MPOBAHHOIO H3FOTOBICHUA
MAIIMHOCTPOUTEIBHBIX H3ICIIHH BBICOKO# CJI0KHOCTH

TIpUHIMIBL [OHCKA TEXHOJIOTHYECKOTo Ipolecca — aHanora H3rOTOBJICHHMS
MAIIHHOCTPOMTENBHBIX H3/IETHH BBHICOKOH CIOXHOCTH ¢ NPUMCHCHHCM CAPP-
CHCTEM

OcHoBHBIE CcpeacTBa TEXHOJIOTHYECKOI'0  OCHAILlEHHsA, HCIIOJIE3YyCMBIC B
TEXHOJIOTHYECKHNX IIpoleccax aBTOMATH3MPOBAHHOI0 H3rOTOBICHHA Jeraiei
MalIMHOCTPOCHH A BBICOKO# CJIO)KHOCTH, B TIPHAHIMIIBL MX paﬁoTbI

OcHoBHBIE TEXHOJIOTHYCCKHEC BO3MOXXHOCTH CTaHIAPTHBIX CpCAcCTB
TEXHOJOTHYCCKOro OCHauleHus

HpI/IHIIHl'IBI BI>I60pa CPEACTB TCXHOJIOTHYCCKOIro OCHAaIICHHS

OCHOBHBIE TEXHOJIOTHUYECKHUE BO3MOXHOCTH CTaHIAAPTHBIX ABTOMATHU3HPOBAHHBIX
KOHTpOJILHO-H3MepHT€HBHBIX l'lpPI60pOB H MHCTPYMEHTA

TexHONOrHYECCKHE BO3MOXHOCTH CpEICTB  TEXHOJIOTHIECKOTo OCHAaIIICHHA,
HCIOJIB3YEMBIX B TEXHOJIOTHYECKUX npoieccax H3rOTOBJICHU
MAaIIAHOCTPOHUTECIILHBIX 7631 ()17 BBICOKOH CJIOXKHOCTH

Mpuammnel  BeIGOpa  ABTOMATH3HUPOBAHHBIX  KOHTPOJIBHO-M3MEPHUTENBHBIX
npuOOpPOB M UHCTPYMEHTA

Metomuka BLIOOpa TEXHOJOIHYECKMX PEXHMMOB TEXHONOTHYCCKUX onepanui
ABTOMATH3HPOBAHHOTO H3TOTOBJICHHS MAalIHMHOCTPOMTEIBHBIX H3eMil BHICOKOM
cinoxHocTH ¢ npumenenneM CAPP-cucrem
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Mertoaska pacdyeTa OKOHOMHYECKOH  3((EKTUBHOCTH  TEXHOJOTHYECKHX
NPOLECCOB

HopMaTHBHO-TEXHMYECKHE H PYKOBOASINHE JOKYMEHTBI [0 o OpMIICHHIO
KOHCTPYKTOPCKOM ¥ TeXHOIOTHUECKO# JOKyMECHTallUH

TpeboBanus OXpaHbl TpyJa, IIOXKapHOH, NPOMEINUICHHOR, 3KOJIOTHYECKOH
6€301aCHOCTH H 3JIEKTPOoOE30MacHOCTH

OcHOBHbIE NPHHIMITE! paboThl B coBpeMenHbIX CAPP-cucTemax

Coppemennsie CAPP-cicTeMbl, HMX (QYHKUHOHAIBHBIC BO3MOXHOCTH UL
MPOEKTHPOBAHHMS  TEXHOJOTHYECKMX  MPOIECCOB  aBTOMAaTH3HPOBAHHOTO
M3TOTOBJIEHHS MAIMHHOCTPOUTENBHBIX U3/IEIHHA BHICOKOH CII0XKHOCTH

Cpezlcma TEXHOJIOTH4EeCKOr0 OCHAIICHHUS, KOHTPOJIbHO-U3MEPUTEIILHBIC IIpHGOpr
H HHCTPYMEHT, IPUMCHACMBIC B OpraHu3ainvH

TexHonoru4eckue TIPOLIECCHI aBTOMAaTHU3HPOBAHHOI'O H3TOTOBJICHUA
MAIIMHOCTPOMTENBHEIX ~H3/ICIHH  BBICOKOH  CIIOXKHOCTH, HCHOJB3YEMBbIC B
OpraHH3alMu

Hpoue,uypm corjiacoBaHus )41 YTBEPXACHH TEXHOJIOTHYECKOHN "
KOHCprKTOpCKOﬁ JOKYMCHTAIIMH, IIPUHATLIC B OopraHu3aiuy

OYHKIHOHATHbIE BO3MOXHOCTH H OCOOCHHOCTH pabotsr B PDM- u ERP-
CHCTEMaX, HCTIOJIb3yEMbIX B OpraHH3aluu

Apyrue
XapaKTEepPUCTHKH

3.3.3. Tpyaosas pyHKuus

HanMeHOBaHHE

TpoHcX0XKAEHHE TPYAOBOA
G$yHKUNH

Pa3pa6oTka ynpaB/IsIOIAX TPOrpaMm .
- OBCHb
715 I3TOTOBJIEHHS P
A . Kox | C/03.7 (NOIYpOBEHD) 7
MAalllHHOCTPOUTENBHEIX H3ACTHH KBQTHGUKALIH
BLICOKO# CJIOKHOCTH
3auMCTBOB "
OpHranar X HUMCTBOBAHO M3
opHuruHaa
Koxn PerncTpaLMOHHBIA HOMED
opuTrHHAJIA npo¢ecCHOHAILHOTO
cTaHAapTa

TpyaoBble ACHCTBHA

PaspaboTka ¥  peJaKTMpPOBaHME  3JICKTPOHHBIX MoJieNieii  JJIEMEHTOB
TEXHOJOTMYIECKOH CHCTEMBI, HEOOXONMMBIX [UIi pa3palOTKH YHPaBIIAIOLIAX
IporpaMM Ui aBTOMATH3HPOBAHHOTO H3rOTOBIEHAS MAIIMHOCTPOUTEIBHBIX
U3IIEITHI BBICOKOH CIIOXHOCTH

®opmuposanue u BHecenne B CAM-cucremy ucxogHol HH(pOpMaIHHu (CHCTEMBI
KOODJMHAT, HyJe€Bble TOYKM JETaIH H DEXYIIero HHCTPyMEHTa, paboune
IIOCKOCTH, IUIOCKOCTH HHTEPMOJSIHH, TabNuibl KOPPEKIHH HHCTPYMEHTOB,
3aIIUINEHHBIE 30HbI CTAaHKA)

Pa3pa60T1(a IJIaHOB onepanm‘fl AaBTOMATHU3UPOBAHHOI'O H3rOTOBJICHUA
MAaIIMHOCTPOHUTECIIBHBIX H3IICJII/Iﬁ BEICOKO# CJIO)KHOCTH

l'IporpaManOBaHHe TEXHOJOTHYECKHX H  BCIIOMOraT¢iIbHBIX — NCPEXOA0B
onepaunﬁ aBTOMATHU3HMPOBAHHOTO HM3rOTOBIICHHS MAIMHOCTPOUTEIIBHBIX H3IETHIA
BBICOKOH CIIOXKHOCTH

Azantanps yrupasisiomeii IporpaMMbl K KOHKPETHOMY CTaHKy € qI1y c
IOMOIIBIO TIOCTIPOLECCOPHOI 06paboTKH

KoHTpOIb YNpPAB/LIOLMX IPOTpaMM, pPa3pabOTaHHBIX CHELHATMCTAMH 6onee
HHU3KOH KBAMHUKALNK
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OdopmiteHne TEXHOIOTHYIECKOH HOKYMEHTAUHH ONepanul o0paboTKu 3aroToBOK
Ha ctagkax ¢ UIIY

Heobxomumeie HcnonpzoBate CAD-cucteMsl A1 pa3paboTKu H peAaKTHPOBAHUA 3JICKTPOHHEIX

yMEHHUS MOJIEJIEH DIIEMEHTOB TEXHOJIOTHYECKOH CHCTEMBI
Hcnonp3oBare  OHMOMMOTEKM  JNEKTPOHHBIX  MOJENEH  CTaHOApTHBIX H
YHUGUIUPOBAaHHBIX CPEACTB TEXHOJIOTHYSCKOTO OCHAINEHHS, IMOCTABIAEMEBIX HX
IIPOU3BOAUTEIIMU
HcnomszoBate CAM-cuctemsl 111 GOpMHpPOBaHAA HCXOQHON HMH(pOpMaIMH IUIs
0c000 CIIOXKHBIX onepauuii 06paboTKH 3aroTOBOK Ha cTaHkax ¢ UITY
Hcnons3oBate CAPP- u CAM-cucTemsl s onpeAesieHHs MOCIe0BaTeIbHOCTH
00paboTKH ITOBEPXHOCTEH 3aroTOBOK 0CO00 CIIOXXHBIMH ONEPAUIMH Ha CTaHKAaX C
qIty
Ucnone3oBate CAM-cHUCTEMEI IS ONpe/ieNieHUs THIA TpaeKTopuu o0paboTku
IOBEPXHOCTEH 3aroTOBOK 0c000 CII0XKHBIMY OIlepallisiMH Ha cTaHkax ¢ YI1Y
Hcnone3oBath CAM-CHUCTEMBI I CO3aHUS MHCTPYMEHTANBHEBIX IEPEXOI0B
Hcnons3oBate CAM-CHCTEMBI U1 CO3aHUsA MH(POPMAIMOHHBIX COOOIEHMIA
HcnonszoBate CAM-CHCTEMEI IS CO31aHUs CTAHOYHBIX IUKJIOB
Ucnons3oBate CAM-cucTeMBl [ CO3JAaHHA MNOpPOrpaMM H  HOANPOrpaMM
BBICOKOIPOHM3BOIUTENHLHOM 06paboTKH 3aroTOBOK
Hicnonp3oBath CAM-cHCTEMBI U1 CO3AaHHs H3MCPHTENHHBIX IHUKIIOB
HUcnons3oBate CAM-cHCTEMBI [ CO3JaHHMA MNpOrpaMM M HOAIPOrpaMM
00paboTKH CI0XKHBIX KOHTYPOB
Hcnone3oBate CAM-cucTEMBI Ul CO3NaHHS MNpOorpaMM H  IIOANIPOrpaMM
MHOT00CEBOI 00paboTKH
Ucnons3oBare CAM-cucremsl JUId CO3aHUS [apaMETPHYECKHX IIPOTrpaMM H
NOANPOTrpaMM
UcnonszoBare CAM-CHCTEMBI Ui CO3JaHHA IIpOrpaMM M IOAIpPOrpaMM
MHOTOIIIHHJENBHOH 00paboTKH
Hcnone3zoBats CAM-cHCTEMBI UI HOCTIPOLECCOPHOI 00pabOTKH yIpaBIsIOIINX
IPOrpamMM ¢ EeJbI0 UX aJlanTaliy K KOHKpETHOMY cTaHKy ¢ UIIY
HcnonssoBate CAD- u CAPP-cucteMbl misi oQOpPMIICHHS TEXHOJIOTHYECKOH
JOKYMEHTalUH Ha 0co00 CII0XKHEIE onepani oOpabOTKH 3aroTOBOK Ha CTaHKax C
qIry
OuenvBaTth YNpPaBISIOIIKE IIPOrpaMMBl, pa3paboTaHHBIE cHelHManucTamMu Oolee
HU3KOH KBIM(HKAUI

Heobxoaumeie OcHoBHbIe npuHIMIEL pabotel B CAD-cucremax

3HaHUA CAD-cucteMbl, MX (QYHKIHOHAIBHBIE BO3MOXHOCTH IUIi IIPOEKTHPOBAHHUSA

AJICKTPOHHBIX Mozaenein

Ipuauuner  BeIOOpa  CHCTEM  KOOpAMHAaT M HYyJNEBBIX TOYEK  IIpU
MPOrpaMMUPOBAHUHU onepanuit aBTOMAaTH3HPOBAaHHOT'O HM3TOTOBJICHUS
MaNIMHOCTPOUTEIILHBIX M3/IENINi BEICOKOH CII0XKHOCTH Ha cTaHKax ¢ UIIY

HpPIHIIPIl'IBI, METOJbI H CPCACTBA MPUBI3ZKH «HYJIA» ACTAIH K KHYIIO» CTaHKa

Tuner cuctem UYIIY TexHONOrWYeckoro oOOpyNOBaHHs Uil BBIOJHEHHUS
omepanuii aBTOMaTH3UPOBAHHOTO M3TOTOBICHHS MAIMHOCTPOHTEIBHBIX H3ETHI
BBICOKO} CIIO)KHOCTH

OCHOBHBIE H BCIIOMOTaTeNbHbIE KOMAaHJbI S3BIKOB IPOrpaMMHPOBAHHS CHCTEM
YI1VY, cenuanbHele GYHKINH, HX CBOMCTBA M IPaBUJIa NPUMEHEHHS

OcHoBHBIE TpUHIANE paboThl B CAM-cucTeMax

CAM-cucreMbl, HX (YHKUMOHAILHBIE BO3MOXKHOCTH 1O  pa3paboTke
YIpaBJISIOMMX [POrpaMM OIepaldii aBTOMAaTH3HPOBAHHOIO HM3TOTOBJICHHS
MAaUIMHOCTPOUTEIBHBIX M3 BEICOKOH CIIOXKHOCTH Ha cTaHkax ¢ UITY
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[IpaBuna ONpeleNeHUs MOCIEAOBATENBHOCTH  00paGOTKH  MOBEPXHOCTEH
3aroToOBOK B oIepaIuIx aBTOMAaTH3MPOBAHHOTO U3TOTOBJICHUS
MAIIHHOCTPOUTENBHEIX M3/IENUii BBICOKOH CII0XKHOCTH, BBIOJHAEMBIX Ha CTAHKaX
c UIry

Mertoauka BEIGOpa TEXHONOTHYECKUX PEXXHMOB ONlepaluii aBTOMAaTH3HPOBAHHOTO
H3rOTOBJIEHHS] MAIMHOCTPOMTEIBHBIX H3IETHIA BEICOKOH CII0OXXKHOCTH HA CTaHKaX C
YI1VY ¢ npumenenuem CAPP-cucteM

MeTtoauka BEIOOpa TEXHOJIOTHYECKHX PEXXKHUMOB OIEpalliii aBTOMAaTH3UPOBAHHOIO
W3rOTOBJICHMS] MAIIMHOCTPOUTEIBHBIX M3/IENTMHA BEICOKOH CIIOXHOCTH Ha CTAaHKAaX C
YITVY ¢ npuMeHeHneM 6a3 JaHHBIX IPOM3BOJMTENEH PEXXYINEero HHCTPYMEHTA

MeTonnl 1 PCXKHUMBI BBICOKOIIPOI/ISBO,[[PITCHBHOﬁ 06pa60'r1cn MaTepHalioB

Metozp! 06paboTKH JleTalleii CIOKHBIX MPOCTPAHCTBEHHBIX KOHQHIYpaluii

MeTonp! ¥ CpelCTBa IIPOBEACHHS ABTOMAaTHYECKHX H3MEPHTENILHBIX ONEpalluil Ha
craukax ¢ YITY

Cnoco6sl pa3paGoTKH YIIPaBIISIOIHMX IPOrpaMM JUlsl IIapalIeIbHOTO BHINOIHCHUS
HAa HECKOJIBKHUX KaHaJlax

MeToan H CpeACTBa MOCTIPOLIECCOPHON 00pabOTKM yNpaBIISIOWMX MPOIrpaMM B
CAM-cucremax

JlokaneHElE HOpPMAaTHBHBIE aKThl, pETIAMEHTHPYIOIIHE MPOrpaMMHpOBaHHeE
ctankoB ¢ UITY, ucrmonb3yeMBIX B OpraHu3alui ‘

lFocy/lapCcTBeHHble ~ CTAaHAApTHl M JIOKQIbHBIE  HOPMATHBHBIE  aKTHI,
pernaMenTHpyomue odopMIeHHE KOHCTPYKTOPCKOH M TEXHOJOTHYECKOH
JOKYMEHTaIlHH

Cospemennbie CAPP-cucteMbl, HX (yHKOHOHAIbHBIE BO3MOXHOCTH UL
oQOpMIIeHHsST TEXHOJOTHYECKOH NOKyMEHTAUMHM Ha ONCpaldH HM3rOTOBJICHMA
MAIIMHOCTPOUTENBHBIX M3JE/Hii BHICOKOH CI0XHOCTH Ha cTanKax ¢ YITY

Ocobernoctu pabotel B PDM-cucremMax, HCIONB3YEMBIX B OpraHM3amHH, HX
(YHKIHOHAJIbHbIE BO3MOXXHOCTH

Hpyrue

XapaKTEePHCTHKU

3.3.4. TpynoBas pyHxuus

HaumenoBauue

KOHTpOJIB TEXHOJIOTHYECKHX IMPOICCCOB
aBTOMaTU3UPOBAHHOIO H3rOTOBJICHHUA

MaHIHH(iCTPOI/ITCJIBHHX H3JIeTnid KBATHHKALHAH
BBICOKOH CJIOXKHOCTH

YpoBeHb
Kon  C/04.7 (1I0XypOBeHb) 7

TIpoucxoxaeHne TPYAOBOMA
byHxuun

f
3auMCTBOBaHO U3
. OpurusHai X
OpHUTrHHANA
Kon PeructpauoHHbIH HOMED
opuruHana po¢eCCUOHAIBHOIO
cTaHzapTa

TpynoBeie necTBus

O6paboTka nanHeIX 00BeKTHBHOTO KoHTpoias SCADA-cHcTeM UL BBIIBJICHHA
npuuuH Gpaka NpH aBTOMaTM3MPOBAHHOM H3TOTOBAEHHM MAIIMHOCTPOHUTENBHBIX
H3]IEJTHA BHICOKOM CII0XKHOCTH

TIoAroToBKa MpPEUIOKEHUH MO NPEAYNPEeXACHUIO M JHMKBMjauMM Opaka IpH
aBTOMATH3HPOBAHHOM M3TOTOBJICHHH MAIIMHOCTPOUTENBHBIX M3/eNUA BBICOKOH
CJIOXHOCTH

BHecenue u3MEHEHHIT B TEXHOJIOTMYECKHE IIPOIECCHl aBTOMATU3HUPOBAHHOIO
H3rOTOBJICHUS  MAIIMHOCTPOUTCIIbHBIX H3aeni BBICOKOH  CJIOKHOCTM H




JOKYMCHTALIMIO Ha HUX

KoHTpons NpemIoXeHHH 10 MPEAYNpexACHHIO ¥ JIMKBANALHHA Opaka u
H3MEHEHMIO TEXHOJIOTMYECKHX IPOLECCOB, pa3pabOTaHHBIX CHENHATHCTAMH
Gonee HU3KOI KBaIH(HUKALUH

Heo0Oxoxumbie
yMEHHUS

Ucnonssosats nammble  SCADA-cucTeM [y aHaiu3a MPOM3BOACTBEHHOH
CHTYalluM ¥ BBISBIEHWS NpUYMH Gpaka Npy aBTOMaTH3MPOBAHHOM U3rOTOBICHHH
MAIIMHOCTPOUTEIBHBIX H3/IENHUA BHICOKOH CII0XKHOCTH

ITnaHupoBaTh TEXHOIOTHYECKHE SKCIICPHMEHThI

Wcmonssosath CAD- u CAPP-cucTeMBI [l peIaKTHPOBAHUS TEXHOJOTHYECKOH
JOKYMEHTALlAH Ha TEXHOJOTMYECKHE MPOIECCH  ABTOMATH3HUPOBAHHOTO
M3rOTOBJICHHA MAIIHHOCTPOUTEIBHBIX H3JIENMi BHICOKOH CII0XKHOCTH

OlenuBaTh NPESMIOKCHHS MO MNpPeAyNpPeXACHHIO M JMKBAjamuu Opaka w
H3MEHEHHIO TeXHOJIOTHIECKHX TIPOIIECCOB, pa3paboTaHHbIE CienManucTaMu Goree
HH3KO# KBaM(UKALHH

Heob6xoaumele
3HAHUA

HapaMCTpI)I H PEXHNMBI TEXHOJIOTHYCCKUX ITPOHECCOB ABTOMAaTH3UPOBAHHOI'O
U3TrOTOBJICHHS MAIIMHOCTPOUTCIILHBIX H3eTHi BBICOKOH CJIOXKHOCTH

HpaBqua 3KCILUTyaTallHi CPCACTB TEXHOJIOTHYECKOr0 OCHAIICHHUA, HCIOJIb3yCMBIX
1npu peaan3anun TEXHOJIOTHYCCKUX IIpOLECCOB aBTOMATH3HPOBAHHOI'O
H3rOTOBJICHAS MAITHHOCTPOHTCIIBHBIX H3JICTIUHA BEICOKO# CJIOXKHOCTH

Bugsl ¥ npuudHbl  Opaka INpd  aBTOMAaTH3HPOBAHHOM — M3TOTOBIICHHH
MAIIFHOCTPOUTENBHBIX H3/IETHI BBEICOKOH CJIOXKHOCTH

Texmomoruueckue Q)aKTopm, BBI3LIBAIOIIHC ITOrPEITHOCTH aBTOMATH3HPOBAHHOI'O
H3roTOBJICHAS MAIIHHOCTPOUTCIIBHBIX H3AEIHI BBICOKOH CJIO)KHOCTH

Meroasl YMEHbIIeHHS BJIMSHHS TEXHOIOTHYECKHX ($axTOpoB, BBI3BIBAIOIIAX
IOTPEMIHOCTH  aBTOMATH3MPOBAaHHOrO  M3TOTOBIEHHS MaIHHOCTPOUTENBHBIX
U3ZCTIHi BHICOKOM CIIOXHOCTH

dynxuponanbusie  BosMoxHocTh SCADA-cucreM 1o cbopy, obpaboTke H
0TOGpaXKECHHIO nHpopMaH o TEXHOJIOTHYECKHX mpolieccax
ABTOMATH3HPOBAHHOTO H3TOTOBICHHS MAIIHHOCTPOUTENBHEIX M3/ICTHHA BBICOKOIH
CJI0)KHOCTH

OcHOBHBIE NPUHITAIBI paGoThl B coBpeMenubix CAPP-cucreMax

Cospemennsie CAPP-cucTeMbl, HX (YHKUMOHAIBHBIE BO3MOXKHOCTH — JUIA
IPOEKTHPOBAaHUS  TEXHOJOTMYECKMX  MPOIECCOB  ABTOMATH3UPOBAHHOTO
H3rOTOBJIEHAS. MAIIMHOCTPOMTEILHBIX H3/IETHH BEICOKOH CIOXHOCTH

Mertoauku IJIAHAPOBAHK SKCIICPHMCHTOB

HOpMaTHBHO-TeXHH‘IeCKHC H PYKOBOIAIUME HOOKYMCHTBI o ynpasJCHHIO
HU3MCHCHHUAMH B TEXHOJOTrHYECKON JOKYMCHTAIlUH

Tpoleayphl COMJIACOBAHHMS M YTBEPXKICHMA M3MCHCHHH B TEXHOJIOTHYECKOH H
KOHCTPYKTOPCKOM TOKYMEHTAIWH, IPHHATHIC B OPraHA3aliy

DYHKIHOHATbHEIE BO3MOXHOCTH M OCOOEHHOCTH pa6orst B PDM- u ERP-
CHCTEMaX, HCIOJIb3YEMBIX B OpraHu3alHy

Hpyrue

XapaKTEePHCTHKH

IV. CBegenus 00 opranu3anusx — pa3pa6oTyuxax npogeccHOHAILHOro CTAHAAPTA

4.1. OTBeTCTBEHHAS OPraHU3aluA-Pa3padoTIMK

Coger 1o npod)ecCHOHAILHBIM KBATH(HMKALIIM B MAIIHHOCTPOCHHUH, TOPOJ Mockaa

3aMecTHUTENb TpeAceAaTes INerpaxoBa Oinbra I eHHABEBHA
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4.2. HanmMenoBanus OpraHa3anuii-pa3paboTankon

AO «Hmxeropoackuii 3aBox 70-nerns [To6enp», ropon Huxuuit Hosropoa

Accouuanus «JIura cofeficTBEA 000POHHBIM IIPEANPUATHIMY, ropol Mocksa

000 «Coro3 mammHocTpouTenei Poccuny, ropox Mocksa

OOOP «Coto3 mammHOCTpouTeneit Poccuny, ropox Mocksa

IMAO «OJK-Kysuenosy, ropon Camapa

ITAO «OJIK-Catypn», ropoxn Peiburck, Slpocnasckas obnactb

NN N BRI -

®I'BOY BO «MocKOBCKHIA rocy/iapcTBeHHbI Texuudeckuit yaupepcurer « CTAHKHH», ropon
Mocksa

8 | ®I'BOY BO «MoCKOBCKHIi roCyapCTBEHHEIN TEXHAYECKHIi yHHBepcUTeT MMeHH H.O. baymana
(HalMOHANBHDINM HCCIIEIOBATENILCKHI YHUBEPCHTET)», ropox Mocksa

9 | ®I'BY «BHUU tpyna» Muntpyza Poccun, ropon Mocksa

! O6wepoccuiickuii K1accHPUKATOp 3aHATHIA.

2 O61wepoccHiickmii KIacCHPHKATOP BHIOB 3KOHOMIIECKOH ICATEILHOCTH.

3 [Tpukas Muntpysa Poccun, Munszapasa Poccun ot 31 nexaGps 2020 r. No 9881/1420H «O6 yTBEPXKACHHH NEPEYHA BPEAHBIX
# (WIH) ONACHBIX INPOW3BOACTBEHHBIX (aKTOpoB H paGoT, NpH BBHINOIHCHWH KOTOPHIX MPOBOAATCS o0sA3aTeNbHbIE
MpeIBapHTebHBIE MEIMLUMHCKAE OCMOTPHI NPH IOCTYIUIEHMH Ha DPaboTy W NEPHOAMYECKME MEIMUMHCKHE OCMOTPELD)
(3apeructpuposan MunioctoM Poccun 29 suBapa 2021 r., perHCTPaLMOHHBIN Ne 62278), meiictByer no 1 ampems 2027 r.;
npukas Munsmpasa Poccur ot 28 sHeaps 2021 r. Ne 291 «OG ytsepxnenun Ilopamka nposeaeHust 00s13aTENBHBIX
Tpe/IBAPHTENBHBIX M TIEPHOAUYECKHX MEIMIMHCKAX OCMOTPOB Pa0OTHHKOB, NPEXYCMOTPEHHBIX acThbiO YeTBEpTOl CTAaThbH
213 Tpynosoro kopexkca Poccuiickoit ®enepanuu, nepevHA MEAMIHHCKAX TNPOTHBONOKA3aHuii K OCYIIECTBIEHHIO paboT ¢
BpeIHbIME ¥ (WJIH) ONMaCHBIMH NPOM3BOICTBEHHBIMA (aKTOPaMH, a Takke paGoTaM, NpU BIIOJHEHHH KOTOPHIX MPOBOJAATCS
ofs3aTenbHble PEIBAPHTENbHBIC M MEPHOAMYECKHE MEIHUMHCKHE OCMOTPH» (3aperucTpupoBaH MumiocTOM Poccun
29 sameaps 2021 r., perucTpauHMoBHEIH Ne 62277) C W3MEHEHWAMM, BHECEHHBIMH MNpPHKa30M MunzapaBa Poccuu
ot 1 despams 2022 r. Ne 44n (3apeructpupoBan Muntoctom Poccun 9 despana 2022 r., perucTpauMonHbii Ne 67206),
geiictyer o 1 anpens 2027 r.

4 [locranosnenue [lpasutensctea Poccuiickoit ®enepamuu oT 16 centsbps 2020 r. Ne 1479 «O06 ytBepxaexnu IIpasun
IPOTHBOMOXapHOTO pexuMa B Poccriickoli ®denepamy», Aefictayer 10 31 nekabps 2026 r. BKIIOYUTENBHO.

5 IocranoBienue Ipautemsctea Poccuiickoii ®enepammu ot 24 nexabps 2021 r. Ne 2464 «O nopsaake o0yueHHs 110 OXpaHe
TpyJa ¥ NpOBEPKH 3HAHNA TPeGOBaHMIA OXpaHBI TPYAa», ACUCTBYET 110 1 cenTa6ps 2026 .

6 EqpHb1i KBaTH(HKALHOHHBIN CIPABOYHHK JOKHOCTEH PyKOBOAHUTENEH, CIICHUATMCTOB M CIYKALIHX.

7 O6mepoccuitckuii knaccudukaTop npodeccuii paGoumx, NOMKHOCTEH ClIyKaWUX 1 Tapu(HBIX Pa3psaoOB.

§ O6mepoccuiickuit KIaccHpuKaTop CreLHanbHOCTeH 1o 06pa3oBaHHIO.




