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I. O0nine cBeaenus

Pa3paboTka HOHHO-IJTA3MEHHBIX TEXHOJIOTHYECKUX MPOIECCOB TEPMUYECKOM

00paboTKn 40.202

(HauMeHOBaHWE BH/IA IPOGECCHOHANBHOMN eI TELHOCTH) Kon

Kpatkoe onucanue Buga npodecCHOHATBHOM AeSITENEHOCTH

IloBriIeHHE JKCIITyaTallHOHHBIX CBOMCTB M3JCJIHI 3a CUET NIPUMCHCHH A HOHHO-IIJIA3MCHHBIX
TEXHOJIOTHI HAHECEHHUS HOKpBITI/Iﬁ Ha METaJlJIbl U MOI[I/I(bI/IHI/IpOBaHI/Iﬁ HX IMOBEPXHOCTH

['pynna 3auaTuit

2141 Wnxenepsl B npoMbliuieHHoct | 3115 TexHUKH-MEeXaHUKH
¥ Ha IPOU3BOJICTBE
(xon OK3") (HauMeHOBaHUE) (xon OK3) (HanMeHoBaHMe)

OtHecenue K 061acTu NpodeccHoHaIbHON AeATe/IbHOCTH

40 . CxBo3HBIE BH/IbI TPOQECcCHOHANBHON AEITEIHHOCTH B IPOMBIILICHHOCTH

(xox OINJT?) (HanMeHOBaHHe 00JIaCTH NMPOPECCHOHATBEHOM JEATEILHOCTH)
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OTHeceHue K BH/IaM 3KOHOMHYECKOM ACATCIBHOCTH:

25.61 O6paboTka METAJUIOB M HAHECEHHUE TTOKPBITHI Ha METaJUIbI

(xox OKBDIY) (HauMeHOBaHHE BUAA YKOHOMMYECKOM JeATeIbHOCTH)




XIDIOOhUIOIOHXAL JIrO0II
9 9°20/D goLMo(or HURHAI SHHOLIEKIIY undorarex
MLogedQO HOHHIWERIIII [1 m110gedgo HoMIIRHNdIL mirogedgo
-OHHOM HOMOoRHU1dIdoHEON 00198 HOHHOWERLTI-OHHON dOHKH]] HOHHOWERLTI-OHHOU
ndu guLadon BHHIOOHEH uudotarex J[ mwitogedgo HOMO9hHM12IdoHEON0019E
€0009110d1I XIMIOhHU.IOIFOHXAL HOMOOhUNdOL HOHHOWERII HAIOLOHXAL
9 9'10/D ouHedoduIMd0d] -OHHOH JOL'OHX3L-doHIXH]] 9 exlogedeey . D
uudoJarex
mirogedgo [1I ¥1Logedgo poxoshHuWdoL
roxoorrndal g0d3amo0di HOHHOWERITI-OHHOH dOHKH]
XIIHWAANRE-OHHOH dIrD0II uudoaiarey [[[ mirogedgo
S S'€o/d go1(or HURHAI SHHIIKII g HONOoRHNAOL HOHHIWERIT
mirtogedgo HoxdorUNdaL -OHHOH JOIFOHXA1-doHMKH]
HHIOIrOHXOL XISHHOWERLII-OHHOU miLogedgo HONOORHUWdAL miLogedgo
S §zo/d KIY MLOBHO0 auHed0odHINo0d] | HOHHOWERIII-OHHOU dOHOXH]] HOMOORHNdaL
HALI9AOI BMHIOOHEH g09%9Iodn mirtogedgo HUAIOOHXAL
XUMOShUIOIOHXAL XITHWAAYeH HOMOOhMNAOL HOHHOWERLTT XITHWAAXed
S S'10/9 -OHHOM suHEegodHIN0d] | -OHHOU JOLOHX31-doOHIXH]] S -OHHOHW ®ilogedeed g
oxL0gedgo HOMOSRMINdOL
HOHHOWERLI-OHHOH OII
% $'€0/V | HHITBLHOWAMOY HOHLOhA SHHAXOY uudodazex | miLogedgo
miLogedgo HOMIIhHNdIL HOMOORMIWNdaL HOHHOWERLII
HOHHOWERLLI-OHHOH MMHAg0d1 ~OHHOH JOL'OHXQL-MHHXJ ],
nudn godroweden XUIOORHIOLOHXIL undotarey | mitogedgo mirtogedgo
¥ ' 20/V AUHIAOWEN QUHOHIIOIII HOMOOhUNAOL HOHHOWERLIT HOMOoRMNdoL
mirogedgo HoxoohHWdoL -OHHOH JOIFOHXAL-MMHX ], HUIOLOHXAL
HUUIOLOHXJL XITHHOWERL I mirogedgo XITHHOWERIIII
-OHHOM KL IM1OBHO0 UUIMAdLOHON HONOORMINdaLl HOHHOWERLIIT -oHHOHM miLogedeed
b v 10/V g0LHOWAIE BiL1ogedee -OHHOM JOI'OHXA1-YHHX3 ], ¥ OMHORAIOAQ)  V
MR QHIrea . HAIeMUHIeE
(anogodArrorr) rox OUHRIOHOWHEH xunoged HH003(PodII ‘UOLOOHXKION anogodA OMHEHOHOWHEH Yox
qHog0dA KMHEedOHOWHERH JITHXOWEOH
UUIMHA(D oragorAd | HUIDIHA(Q 91980rAdL SI9HHIMQO9()

(MLIOHYIrILBIY HOHAL'BHOHIIIPodu
erud erded seHIreHOHIHA() LderHerd HI9HIIreHOHdd3¢odn 9 XHmMEBroxXd ‘HHIHAD xX19g0rAdL duHedIHI() ‘T]
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Le0/d

miLogedgo

HOHHOWERLTI-OHHOH 9LrO0II HUILOTEN
HUHBEOTOL00U U HUHBLIIIION
EHHOY2g0d1I MUIOLOW eiLlogedee ]

L20/d

mirogedgo

HOMOSRHUIWAOL HOHHOWERLT-OHHOH
90000N0dII XMMOOhHIOIrOHXIL

H d1orogsuodIl BIY

guHoIraedIIA oJoHHRI0dHEHIBNOLIR
Wa1oud suHegoduINo0d1I BH
UHUHRIRE XUIOOhUHXAL BX10geder

L10/d

miLogedgo

HOMOOhMNdOL HOHHOWERITI-OHHOU
€000910d1I XUMOOhHIOIOHXAL

u g1orogenod H1OBIrQO g YUHOmSd
XIFHOMOIIINON ex1ogedeed

miLogedgo

HOMOORMWNJOLl HOHHOWERI
-OHHOHU doHOXHH UUIMAYoY
miLogedgo

HOMOOhUINAOL MOHHOWERLI-OHHOU
JOIrOHXA1-doHOKHH UUIIATSg
undoJarex

[ m1Logedgo poxMoorundoL
HOHHOWERLTI-OHHOM doHAXH]]
uudotarex [ mirogedgo
HOMOSRUNdOL HOHHOWERLTI
-OHHOH JOL'OHX3L-doHOXH]]

mirogedgo
HOMOORHNdOL
HUIOIFOHXAL
XIIHHOWERLIT-OHHOH
H10eIrQo € HUHOmd
XITHOMOLTINOM
eiLogedeed

m1100edQ0 HOHHOWERIII-OHHOU
HOMOoRU1IdoHEON 00198 g0d0910dI




II1. XapakTepucTuka 00001eHHbIX TPYAOBbIX QyHKIMIT

3.1. O6o6mennas TpyaoBas GyHKUHUA

Ob6ecnieyeHne pa3pabOTKH HOHHO-
N . VpoeeHb
HanmenoBauue | IUIa3MEHHBIX TEXHOJIOTHI TEPMHUYECKOM Koxn A 4
KBaTH(HKAN
0bpaboTku
Bo3moxHbIe TeXHUK-TEXHOJIOT HOHHO-IUIa3MEHHOH TepMUYecKoi 00paboTku
HAaHMEHOBaHMS TexXHUK-TEXHOJIOT HOHHO-TUIA3MEHHOH TepMu4ecKoi 06padoTku 11
JOJDKHOCTEH, mpod)eccHil | KaTeropuu
pabounx TexXHUK-TeXHOIOI HOHHO-IUIA3MEHHO) TepMHUecKoi 00paboTku 1
KaTeropuu

HYTI/I JOCTHXXCHHA I(BaJII/I(i)HKaI_II/II/I

O6pa3oBanue u o0yueHnue | CpenHee npodeccHoHaNbHOE 00pa3oBaHHE — IPOrpPaMMBI IIOATOTOBKH
CIEIUAIMCTOB CPEIHETO 3BEHA

OnbIT NPaKTHYECKON JIns TeXHUKa-TeXHOJI0Ta HOHHO-IIIa3MEeHHOR TepMuaeckoi 00padboTku 11
paboTsl KaTeropuy He MEHEE IECTH MECSIEB B IOJDKHOCTH TEXHUKA B
TEPMUYECKOM ITPOU3BOACTBE

JIi1s TeXHMKa-TEXHOJI0ra HOHHO-TITa3MEHHON TepMudeckoid 06paboTku [
KaTerOpHH HE MEHee LIECTU MECALIEB B IOJDKHOCTH TexHHKa Il kaTeropuu
B TCPMUYECKOM IPOU3BOACTBE

Oco6ble yci1oBus Jonycka | [IpoxoxaeHue o0s3aTelbHbIX IPeIBAPHTEbHBIX H MEPHOIUYECKAX
K paboTe MEJUIMHCKHX 0CMOTPOB*

[IpoxosxaeHne 06ydeHHs MepaM T0KapHO# 6e30MacHoCTH’
[IpoxoxieHue o6ydeHHs 10 OXpaHe TPYJa ¥ NPOBEPKH 3HAHMH
TpeGoBaHuil OXpaHbI Tpyaa’

Jpyrue xapakTepUCTUKA | -

CnpaBounas uHpopMarys

HaumenoBanue HayaJlbHOM IPYIIEL, JOJDKHOCTH,
HaumeHnoBaHnue 1oKymeHTa Kon npodeccuu WM cuenualbHOCTH, HalpaBIeHUs
HOATOTOBKU

OK3 3115 TexHUKN-MeXaHUKU

EKC’ - TeXHUK-TEXHOIIOT

OKIIZTP? 27120 Texuux-TexHonor

Ilepeuens CIIO® 22.02.08 Merautyprudeckoe Ipou3BOACTBO (IO BUAAM

TIPOU3BO/ICTBA)

3.1.1. TpynoBas pyHKIHS

Pa3paboTka 311eMEHTOB KOHCTPYKIIMH YpoBeHb

HaumeHoBanue | OCHACTKHU IS HOHHO-IUIA3MEHHBIX Kon | A/01.4 (moxypoBeHb) 4
TEXHOJIOTHI TepMUYecKoil 06paboTkH KBaHpuKaLMn

TpynoBeie neficTBus ®opmupoBanue TpeOOBaHUH K DIEMEHTAM TEXHOJIOTMYECKOH OCHACTKH IS

HOHHO-IUTA3MEHHBIX TEXHOJIOTHMA TEPMUYECKOH O0OpaboTKM Ha OCHOBE
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KOHCTPYKTOPCKOH JOKYMEHTalLK

BemonHeHne dYepTexed OTHENbHBIX JeTalied H  COOpPOYHBIX €AMHHMIL
TEXHOJOTMYECKONH  OCHACTKH Ui  HOHHO-IUTa3MEHHBIX  TEXHOJOTHUH
TEPMHYCCKOM 00paboTKH

Heobxoaumbie ymMmeHUA

AHaIM3HpPOBAaTh YEPTEXKH TEXHOJOTMYECKOM OCHACTKHM I HOHHO-
IUIa3MEHHBIX TEXHOJIOTHI TepMIUYecKoil 00paboTkH U ee COOPOUHBIX €AUHHIL

VcranaBnuBarth Ha OCHOBE KOHCTPYKTOPCKON NOKYMEHTAlUUW HEOOXOIMMBIE
pasMepbl OTAENBHBIX JETaJ€H TEXHONOIHYECKOH OCHACTKH Ui HMOHHO-
IIa3MEHHBIX TEXHOJIOTHA TepMuueckoll o00paboTku ¢ HCIOIb30BaHUEM
CHCTEM aBTOMAaTH3MPOBAHHOTO IPOCKTUPOBAHUS

Hcnonp3oBare CHCTEMBI aBTOMAaTH3UPOBAHHOTO  IIPOCKTMPOBAHUA  JJIs
BBLINOJIHEHHS YEPTEKEH OTACNbHBIX AeTalell TEXHOJIOTHYECKOH OCHACTKH st
HOHHO-IUTA3MEHHBIX TEXHOJIOTHH TepMUuYecKoii 06paboTku

BrimonHAT TeOMETPUUYECKUE MOCTPOEHHUS OTJENbHBIX  JleTayei
TEXHOJIOTHYECKOH  OCHACTKM /Uil  HMOHHO-IUTa3MEHHBIX  TEXHOJIOTHH
TEPMHYECKOil 00pabOTKU C UCIOJIB30BAHUEM CHUCTEM ABTOMATH3MPOBAHHOI'O
MPOEKTUPOBAHUS

HeobxoauMele 30aHus

Odusnyeckas npupoaa, 0COOEHHOCTH TEXHUYECKOH peanu3aliii U Ha3HAYEeHUe
HOHHO-IUIa3MEHHBIX TEXHOJIOTUH TepMUYeckoid o0paboTku u 0O60pyHoBaHHE
JUTSL HUX

EﬂIrIHaH CHCTEMA KOHCTpYKTOpCKOfI AOKYMCHTaIUU

Enunas cucreMa JOIIYCKOB H ITOCAadOK

OCHOBEI HpOMLIHIHeHHOﬁ 0€30I1aCHOCTH B TEPMHUYCCKOM IIPOU3BOACTBE

TunoBBIE KOHCTPYKIUH TEXHOJOTMUECKOM OCHACTKH JJI MOHHO-IIIA3MEHHBIX
TEXHOJIOTHI TepMIYECKOi 00paboTKH

Cucremsl ABTOMAaTH3APOBAHHOI'0 IIPOCKTUPOBAHUA: KJIACCbl, HANMCHOBAHUI,
BO3MOXXHOCTH H IIOPAAOK pa60TI>I C HUMH

Mepbl TEXHHKH 0€30IIaCHOCTH B TCPMHUYECKOM IIPOU3BOACTBE

IMopsiiok IpUMEHEHUS CPEICTB MHIUBH/[yAIbHON U KOJUIEKTUBHOM 3aIlUTHI B
TEPMUYECKOM IIPOU3BO/ICTBE

TpeOoBaHusi 0XpaHbl TPy/Ja, MOXKapHOM, IPOMBILUICHHON, DKOJIOTHYECKOH U
ANIEKTPOOE30HaCHOCTH

Jpyrue xapakTepUCTUKU

3.1.2. TpynoBasi pyHKIUSA

BeinmonHeHne n3MEpEHUH TEXHOJOTHIECKUX YpoBeHb
HauMeHoBanue = TapaMETpPOB IPU IIPOBEAECHUH MOHHO- Kon @ A/02.4 | (momyposeHs) 4
IIa3MEHHOM TepMUYecKoit 06paboTku KBaTHQUKaLMH

TpynoBbie neiicTBUA

IToaroToBKa CpeACTB HW3MEpPEeHUS K TPOBEACHUIO M3MEpeHUuH Uil
OnpeNeneHnuss JIeHCTBUTENBHBIX 3HAYEHHH KOHTPOJIHPYEMBIX I[1apaMeTpOB
TEXHOJIOTHYECKUX MPOIECCOB HOHHO-IIa3MEHHOH TepMIUYecKoii 00paboTku

W3mepenue Temmeparypsl B pabodell kaMepe yCTaHOBKH MOHHO-IUIa3MEHHOM
TepMHUUIECKOlt 06pabOTKM U B IPOCTPAHCTBE LiEXa

HzMepeHune HampsDKEHUS U CHJIBI TOKA MEXIY KaToJOM M aHOJOM YCTaHOBKH
HOHHO-IUIa3MEHHON TepMHYeCKOlH 00paboTKH

Usmepenne naBiicHHs B pabouyeil KamMepe yCTAaHOBKHM HOHHO-IUIA3MEHHOH
TepMUUECKOi 06paboTKH

KoHTposib BpeMEHH HarpeBa, BBbIIEPKKH H OXJIQXKACHUS YCTAaHOBKH HOHHO-
IUIa3MEHHOM TepMHYECKOH 06paboTKu
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KoHTponpe pacxoja TEXHOIOTHYECKHX Ta30B YCTAHOBKH HMOHHO-TUIA3MEHHOM
TepMUYECKOi 06paboTkH

KonTposns xuMudeckoro cocraBa atMocdepsl B paboueil kaMepe yCTaHOBKH
MOHHO-TJIA3MEHHOH TepMUYECKOi 00paboTKH

JIoKkyMeHTHpOBaHHE Pe3yNbTaTOB BBINIOJTHEHHBIX U3MEpeHHi
TE€XHOJIOTUYECKUX [1apaMeTpOB HOHHO-IUIA3MEHHOM TepMHUYecKoi 00paboTku
B IPOU3BOJICTBEHHOM JIOKYMEHTAIIHH

Heo6xoaumele ymeHust

I'oTOBUTE K WCHOJBL30BAHUIO CpPEACTBA HW3MEPCHUSA TEXHOJOIHYECKHX
[IapaMeTPOB TEXHOJIOTHYECKHUX MPOIECCOB HOHHO-IIA3MEHHON TepMHUYECKOM
00paboTku

Hcnonw3oBarh CpeaACTBa U3MEPCHUA JJLA KOHTPOJIA napaMeTpoB
TEXHOJIOTHYCCKUX IIPOIECCOB HOHHO-TIJIA3MEHHOM TepMH‘ICCKOﬁ 06pa60T1<1/1

Hcnonp3oBaTe KOMIIBIOTEPHBIE H3MEPUTENBHBIE CHCTEMBI JUIS KOHTPOJISA
OCHOBHBIX TEXHOJIOTMYECKHX I1apaMETPOB IPOILIECCOB HOHHO-IIa3MEHHOU
TepMUYEcKoit 00paboTku ‘

OdopMiATE TEXHHYECKHE JOKYMEHTBI IO pe3yjibTaraM HW3MepEeHHi
[1apaMeTPOB TEXHOJIOTHYECKUX MPOIIECCOB HOHHO-TUIA3MEHHOM TEPMHYECKOM
0bpaboTku

Hcnonp30BaTh TEKCTOBBIE pEeAAKTOPBHI  (MPOHECCOPHI) IS CO3MaHUs
JIOKYMEHTOB TI0 pe3yJIbTaTaM H3MepEeHHit

Heobxoaumeie 3Hanus

OCHOBHBIE TEXHHYECKHE XapaKTCPUCTUKH, KOHCTPYKTHUBHEIC OCO6CHHOCTH,
Ha3HAUCHHUE U IIPUHIOMIIBI IIPUMEHEHUSA CPECACTB H3MCPCHHUA IIapaMETPOB
TEXHOJIOTUYCCKHUX IIPOLECCOB HOHHO-MJIa3MEHHOM’ TCpMH‘ICCKOfI 06pa6OTKI/I

MeTtonka npoBepku paboToCIOCOOHOCTH CPEJICTB H3MEPCHHA

Bo3moxxHOCTH M mpaBMiIa 3KCIUTyaTalldd KOMIBIOTEPHBIX HM3MEPHTEIHHBIX
CHCTEM KOHTpPOJS OCHOBHBIX TEXHOJOIMYECKMX I1apaMeTpOB IPOLECCOB
HMOHHO-IUIa3MEHHOH TepMHUECKOi 00paboTKu

TumoBble mapaMeTpsl TEXHOJOTMYECKUX IPOLECCOB HOHHO-TUIA3MEHHON
TEPMUYECKOi 00paboTkH

Meroauyeckie JOKYMEHTBI, PErJIAaMEHTHPYIOMIHE BOIPOCHI IPHMEHEHUS
CpeICTB H3MEPEHHs MapaMeTPOB TEXHOJOTHYECKHX MPOLECCOB HOHHO-
IUTA3MEHHOM TepMUYecKoi 006paboTKu

Meroasl U3MepeHHH IIapaMETpOB TEXHOJOTHYECKHX IIPOLIECCOB HOHHO-
11a3MEHHOM TepMHUUYECKOH 00paboTKU

Bunpl, KOHCTpYKIHMM, Ha3HAYe€HME, IOIPEIIHOCTh CPEACTB HM3MEPEHHIA,
IIPUMEHAEMBIX MU KOHTPOJIA I1IapaMETPOB TEXHONOIMYECKHUX IIPOIECCOB
HMOHHO-IIa3MEHHOM TepMHYECKOH 00paboTKU

TexcToBBIE penakTOpbl (MPOLIECCOPHI): HAMMEHOBAHHS, BO3MOXHOCTH H
NOPSII0K pabOTEI B HUX

MepLI TeXHUKH 0€30IacHOCTH B TCPMHUYECKOM IIPOU3BOJICTBE

HOleIOK HPpHUMCHCHHUS CpPEACTB HHI[HBHI[yaJIBHOﬁ M KOJUJICKTHBHOM 3allUTHI B
TEPMHUYCCKOM ITPOU3BOACTBE

TpeboBanust oxpaHsl Tpy/a, MOXAPHOH, IIPOMBIIUICHHOH, SKOJIOTHYCCKON U
3JIEKTPOOE30MaCHOCTH

Jpyrue xapakrepucTuxkn

3.1.3. Tpynosas ¢pyHKuHUSs

Benenune y4eTHO# JOKYMEHTAIHH 110 HOHHO- YposeHs
Hamvenosanne | ;pasvenmoit TepMudeckoii 06paGoTke Kon | A/03.4  (nomyposens) 4
KBaTH(UKALINN
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TpymoBble 1eHCTBHA

C6op u omudpoBKka [aHHBIX O IapameTpax pa3pabaTbIBa€MbBIX M
TIPUMEHAEMBIX TEXHOJIOTHYECKUX HPOLIECCOB HOHHO-ILJIa3MEHHOH
TepMIIECKOH 06paboTKH

Bemenue SNeKTpOHHBIXK Tabmuim #  06a3  JaHHBIX 1O IapameTpam
paspabaThiBaeMBbIX M NPHAMEHSEMbIX TEXHONOIMYECKHMX IPOLECCOB HOHHO-
UIa3MEHHOM TepMHYIECKOi 00paboTKH

Heo6xoauMble yMEHHAS

OGpabaTeBaTh B MAIIHHOYATAEMOM BHje HH(OpMAIHMIO O TNapameTpax
TEXHONOTMYECKOr0 IPOLECCca HOHHO-ILIa3MEHHOH TePMUIECKOH 06paboTKH

Mckath B ODJICKTPOHHOM  apXuBe  CIpaBodYHylO  MHQOpMaIHio,
KOHCTPYKTOPCKHE M TEXHOIOTHYECKHE JOKYMEHTBl O PpaspabaTEIBAcMOM
TeXHOJOTMUECKOM MPOLIECCE MOHHO-IUIA3MEHHON TepMUYECKOH 00paboTKH

HpOCManI/IBaTL JOKYMCHTHI M UX PEKBU3HUTHI B 3JIE€KTPOHHOM apXHBeC

COXpaHﬂTb JOKYMEHTHI U3 3JIEKTPOHHOI'O apxuBa

3arpyXaTb M PETUCTPHUPOBATH B JJIEKTPOHHOM apXWBE HOBBIE NOKYMCHTEI O
paspabarbiBAEMOM  TEXHOJIOTHYECKOM  IPOLEecce HOHHO-TJIa3MEHHOH
TEPMHUYECKOI 00pabOTKH

Mcronp30BaTh CHCTEMBI yIpaBieHHs ©OazamMuM [JaHHBIX JUIL XPaHEHU,
CHCTEMATH3AIUHM U 00paboTKM MHGOPMAIMH O TEXHOJIOTHYECKOM IIpouecce
HOHHO-TUTa3MEHHO TEPMUYECKOH 006paboTKH

Hcnoap30BaTh BEIYMCIMTENBHYIO TEXHHKY M XPHKIIAIHBIC INPOrpaMMEI Ul
0 OpMJICHHS IPOU3BOICTBEHHON JOKyMCHTAIlHH

[TonyyaTh, OTIpPaBIATh, DNEPECHIAaTh COOOINCHHS M JOKYMEHTBl 1O
SNICKTPOHHOM I110YTE

Heo6xoauMblie 3HaHUSA

Meroauka c6opa 1 oludpoBKY HHPOpMALIH

HOpH,Z[OK pa6OTBI C SJICKTPOHHBIM ApXHBOM TEXHHYECKON JOKyYMCHTaIlH

HpaBHna pa60T1>1 Ha aBTOMAaTH3HPOBAHHBLIX pa60tmx MeCTax, OCHAIICHHBIX
MpHUMCHIACMBIM B OpraHu3aiyu IIporpaMMHBIM oOecrieyeHHEM, BIIIOYEHHEBIM
B JIOKQJIbHYIO, a TAKXKE BHCIIHIOK CCTh ’

MeToauKa HCHOIL30BAHUA IIPOTPaMMHOIO O6GCHC‘ICHI/I9[, NIpUMEHAEMOTO B
OopraHu3aln

Hanna,uHHe KOMIIBIOTCPHBIE IIPOTrpaMMbl  JULA pa6OTI>I C J3ICKTPOHHBIMHA
TabMIaMy. HAMMEHOBAHMUSI, BO3MOXXHOCTH U IIOPAIOK pa6OTI>I B HUX

Hpnxna,zmme KOMIIBIOTEPHBIC IIPOrpaMMbl AJIA paGOTBI ¢ 0Oa3aMu JaHHBIX:
HauMEHOBAHHU, BO3MOXXHOCTH U IIOPAAO0K pa60T51 B HUX

OCHOBHEIE IIpaBUJjia BEACHHUA HpOPISBOlICTBCHHOfI JOKYMCHTallUH

HpI/IKJIaIIHI:Ie KOMIIBIOTCPHBIE TIPOr'paMMbl  AJEA pa60TI:I Cc BHCKTPOHHOﬁ
OOYTOH: HAMMEHOBAHM A, BO3BMOXXHOCTH M IIOPANOK pa60TI>I B HUX

MCpLI TEXHUKH 0€30IacCHOCTH B TCPMHUUYCCKOM IIPOU3BOACTBC

TTopsOK TIpEMEHEHHUS CPEACTB HHAMBHIYAILHOM M KOJUICKTHBHOH 3alllUThI B
TEPMHUYECKOM IPOU3BOJICTBE

TpeGoBaHus OXpaHBI TPY/a, MOXapHOH, IPOMBIILUICHHOH, SKOJIOTHYECKOH M
371eKTPOOE30naCHOCTH

Jpyrue XapaKTepuCTAKH

3.2. O600mennan TpyaoBas GpyHKIHS

Pa3paboTKa HOHHO-BaKyyMHBIX TEXHOJIOTHiA Vpo

HaumenoBanme p . Yy Kox B POBCHE 5
TepMHYECKON 06paboTKH KBaHpUKAIIH

Bo3MosxHbIE HHKeHep-TeXHONOT HOHHO-IUIa3MeHHOl TepMUYECKOH 06paboTKu

HauMEHOBaHM Hmxenep HOHHO-IUIa3MEHHOMN TepMUYecKoi 00paboTKH
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JOJDKHOCTEH, mpodeccuit
pabounx

9 o ]
NHxeHep-TexXHOJIOr HOHHO-IJIa3MEHHOM TepMudeckoit o6padoTtku 111

KaTeropuu
WHxeHep HOHHO-ILUIa3MEHHON TepMudeckoit obpabotku Il kareropun g

Ilyta mocTruxeHus: KBUTH(UKAITIH

O6pa3oBanue n 00yueHue

Cpennee npodeccruoHanbHoe 00pa3oBaHUe — IPOrPaMMBI TOATOTOBKH
CHELUAIHUCTOB CPEAHEro 3BE€Ha

WK

Bricmee o6pa3zoBanue — OGakanaBpuar

OnsIT NpakTUYecKOH
paboThI

Jns nomxHOCTE# nHX)XeHepoB 6e3 KaTeropiuyu He MeHee JIBYX JIeT TEXHUKOM
B TEPMUYECKOM MPOU3BOJCTBE IPU HATUYMH CPETHETO MPOGheCCHOHAIEHOTO
o0Opa3oBaHHs 110 MpOrpaMMaM MOATOTOBKH CIELMAIMCTOB CPEIHEro 3BEHa
Jna nomxrocreit uaxenepos Il kateropuu He MEHee IIECTH MECAIIEB B
JIOJDKHOCTY MHXXKeHepa 6€3 KaTeropuu B TEpPMHUUYECKOM IPOU3BOICTBE

OcoOble ycIoBHs A0MyCcKa
K paboTe

[Tpoxoxaenue o0s3aTeNbHBIX MPEABAPUTENBHBIX U IICPUOTAIECKHX
MEJUIITHCKMX OCMOTPOB

IIpoxoxxaenue obyueHus MepaM noxkapHoi 6e3omacHoCTH

ITpoxoxxaenue 00y4eHus 110 OXpaHe TpyJa U HPOBEPKU 3HAHHHA TpeOoBaHMIH
OXpaHbl TpyJia

Jpyrue xapakrepucTHKA

PexomenayeTcs nononauTensHoe npodeccuoHanbHOe 00pa3oBaHUE —
IIPOrpaMMBbl TOBBIIIEHHS KBATH(HKAIIMA HE PeXe OJHOTO pas3a B IATh JIET

ChnpaBouHas uHpopManys

HanmenoBaHu€e Ha4abHOU IPYIIbI, JOJKHOCTH,

HammeHnoBanue nokymeHTa Kon npodeccuu UM CIeNHaTbHOCTH, HallpaBJIeHUs
1IOJITOTOBKHU
OK3 2141 WuxeHepsl B IPOMBIIUIEHHOCTH U Ha IPOU3BOJICTBE
EKC - Hnxenep-TexHoJor (TEXHOJIoT)
OKIIJTP 22854 Wnxenep-TexHoior
Ilepeynn CITIO u BO' 22.02.08 Meranntypradeckoe Ipou3BOACTBO (10 BHIAM
IPOU3BOJICTBA)
22.03.01 MarepuaioBeieHHE U TEXHOJIOTUN MaTEPHATIOB
3.2.1. TpynoBas ¢pyHKuus
IIpoexTHpOBaHME HOHHO-BAKYyMHBIX VpoBeHs
HauMeHoBaHMe | TEXHOJIOTHYECKUX IPONECCOB HAHECCHHS Kon | B/01.5 | (momypoBens) 5
TIOKPBITHIA KBanuduKauu

TpynoBeie aeiicTBUS

Pa3zpaboTka TEXHOJOIMYECKOTo Ipoliecca MOHHO-BAaKYyMHOH TEpMHUYECKOM
00pabOTKH Ha OCHOBE TEXHHYECKOTO 3a/IaHus

O6oOmenne ©6a3 JaHHBIX 10 TEXHOJIOTHYECKHM IpoileccaM HOHHO-
BaKyyMHOH TepMuU4YecKOd 00pabOTKHM Ha HIpeaMeT BBIABIEHHS IMOAOOHBIX
TEXHOJIOTHYECKUX PELICHU

Onenka 3arpaT Ha BHEJPEHHE TEXHOJOTHYECKOIO IIpolecca HOHHO-
BaKyyMHOH TepMHUYECKOW OOpabOTKH, MPOEKTHPOBAHHE U H3TOTOBIICHHUE
OCHACTKM Ui HETO, TEKYIIMX pacXolO0B Ha 3JEKTPOIHEPrHIO H
TEXHOJIOTHYECKHE Ta3bl
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IIporno3uposanue 9KOHOMHYECKOTO addexTa oT MOBBILICHUSA
9KCIUTyaTaIMOHHBIX CBOMCTB HU3/IENIUs, IOJy4aeMOT0 B pe3yJIbTaTe BHEAPEHUS
TEXHOJIOTHH

Onpenenenue TEXHOJOTHYECKUX 1apaMeTpoB HMOHHO-BaKyyMHO#M
TepMHUYECKOM 00paboTKU: TemmepaTypbl, XMMHUYECKOro cocraBa paboueit
Cpeabl, JABJICHUS M IPOAOIDKUTENBHOCTH IIpoliecca

BeiGop cnocoba 3KpaHMpOBaHUS YacTeil IOBEPXHOCTU H3AENIHS HOHHO-
BaKyYyMHOM TepMU4eCcKOil 00paboTKM, Ha KOTOPHIE MOKPHITHE HE HAHOCUTCS

BeiOOp  ONTMMaIBHOTO  pAacCHONOXKEHUS  W3JENUsS  HOHHO-BaKyyMHOM
TepMUYecKoil 00paboTKH B paboyel kamepe

CornacoBanue mapaMeTPOB TEXHOJIOTMYECKOro Ipoliecca HOHHO-BAaKyyMHOM
TEPMHUYECKO 00pabOTKH € 3aMHTEPECOBAHHBIMU CITY>KOaMU OpraHu3alyy

VBegoMieHHe B TNHUCBMEHHOW (opMe pyKOBOAMTENS TOApa3/eieHus O
CO3JaHMH B CBS3M C BBHINIOJTHEHHEM CBOMX TPYIOBBIX OOS3aHHOCTEH WM
KOHKPETHOTO 3a/IaHusl 00BEKTa, B OTHOILIEHHH KOTOPOTO BO3MOXKHA ITpaBOBas
oxpaHa

[ToaroroBka TeXHHYECKOW AOKYMEHTAMH BO B3aUMOJEHCTBHHM C NPaBOBBIM
nojpasjieieHieM I [oJayM  3aiBKM O  perucrpanuu  oObeKkTa
HHTEJUIEKTyaIbHOM COOCTBEHHOCTH B (peliepanbHBI OpraH UCHOIHUTEIBHOM
BJIACTH, OCYIIECTBIIIOIIHNA pEryJIHpoBaHHe B cdepe aBTOPCKOro IpaBa H
CMEXHBIX IIpaB

[laTeHTHBIH  TOMCK  AQHAJIOTMYHBIX  OOBEKTOB  HWHTEIICKTyalbHOM
COOCTBEHHOCTH,  CBS3aHHBIX C  TEXHOJIOTHSIMH  HOHHO-BaKyyMHOMH
TepMUUIECKOi 06paboTKH

Heo6xoaumble yMeHuA

AHaTM3APOBATh JOKYMEHTAIHIO Ha Pa3pabOTKy TEXHOJOTMYECKOro Ipoiecca
HOHHO-BaKyYMHOU TepMUYecKoi 00paboTKH

[TpuMeHSTh CHCTEMBI YIIpaBIeHHs 0a3aMu JaHHBIX JUTS TOUCKA aHAJIOTHYHOTO
TEXHOJIOTHYECKOTO PEKUMa HOHHO-BAKYYMHOU TEpMUYECKOM 00pabOTKH

BEITIOMHATE HECHOXHBIE SKOHOMHYECKHE pacueThl 3aTpaT Ha BHEAPEHHE
TEXHOJIOTHYECKOI0 Tpollecca HOHHO-BAKYYMHOH TepMHYecKoil 00paboTkw,
TEKYIIMX PacxoJ0B IPH €ro pealu3alud, 3KoHOMHUYecKoro s¢dexra ot
MOBBIIIICHAS Ka4vecTBa M3/JEJIMHA MPU IOMOINM BBIYMCIUTENBHON TEXHHUKH H
TPUKJIAIHBIX TPOrpaMM

BeiOupaTh mapaMeTphl TE€XHOJIOIHMYECKOTO peXHMa HOHHO-BaKyyMHOM
TepMUYeCcKOi 0OpabOTKM B 3aBUCHMMOCTH OT 3aJlaHHBIX SKCILTyaTallHOHHBIX
CBOMCTB MOJIy4yaeMoOro MOKPBHITUS IPH MOMOIIM BBHIYHCIUTENIbHOH TEXHMKHU,
MPUKJIAIHBIX IIPOTpamMM, pEeAU3yIONMX MaTeMaTHYECKUe MOJENH HOHHO-
BaKYYMHBIX MPOIECCOB

Hcnone3oBath CHCTEMBI AaBTOMATH3UPOBAHHOM TEXHOJIOTUYECKOM
MOATOTOBKM IPOHM3BOACTBA NI TIIOMCKA THIOBBIX TEXHOJOTHYECKHX
NPOLECCOB M TEXHOJIOTHYECKUX IIPOLECCOB-aHAIOTOB HOHHO-BaKyyMHOM
TEPMUYECKO# 00paboTku

HWcnonp3zoBath CHCTEMBI aBTOMaTH3UPOBAHHOMN TEXHOJIOTHIECKON
HOJIrOTOBKH IIPOU3BOJICTBA JUI PEAAKTUPOBAHUS THIIOBBIX TEXHOJIOIMYECKUX
IOPOLIECCOB M TEXHOJOTHYECKUX IIPOLECCOB-aHAJIOIOB HOHHO-BAKyyMHOM
TEPMUYECKOi 00paboTKH

Hcnonp3oBarh CHCTEMBI ABTOMATH3HUPOBAaHHOM TEXHOJIOTMUECKOM
MOATOTOBKH  IIPOM3BOACTBA MM OMNpeAeNieHHs  TEeXHOJOTMYECKHUX
BO3MOXHOCTEH CpEJICTB TEXHOJIOTHYECKOI0 OCHAILUECHHS, HCIOJB3YEMBIX B
TEXHOJIOTHYECKUX MPOIeccaX HOHHO-BAKYYMHOU TEPMUYECKOW 00pabOTKH

Hcnonn3oBaTh CHCTCMBI aBTOMaTHBHPOBaHHOﬁ TEXHOJIOTHYECKOH
IO ATrOTOBKH IIPOU3BOJACTBA JJIsL ONIPCACIICHUS TCXHOJIOTHICCKUX
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BO3MOXKHOCTEH KOHTPOJIbHO-U3MEPUTENBHBIX HPHOOPOB M HHCTPYMEHTOB,
HCIOJIB3YEMBIX B TEXHOJIOTHYECKMX  IIpoleccaX  HOHHO-BaKyyMHOM
TEPMHUUYECKOI 00paboTKH

Hcnonn3oBatk CHCTEMBI aBTOMAaTU3UPOBAHHOM TEXHOJIOTHYECKOM
MOATOTOBKH TPOM3BOJCTBA JUISI HOPMHPOBAHUS TEXHOJIOTHYECKHUX OIleparmii
HOHHO-BAaKYyYMHO# TepMIueckor o6paboTKu

Ucnons3oBathb CHUCTEMBI aBTOMaTU3HUPOBaHHOM TEXHOJIOTUYECKOH
MOATOTOBKM IIPOM3BOACTBA Ui BbIOOpAa TEXHOJIOTHYECKHUX PEKHAMOB
TEXHOJIOTHYECKHX OTepalnii HOHHO-BaKyyYMHO#M TEpMUUYECKON 00paboTKi

Hcnonws3oBath CHCTEMBI aBTOMAaTU3UPOBAHHOMN TEXHOJIOTHYECKOH
TIOJTOTOBKH IPOU3BOJACTBA MAJIS pacdyeTa HOPM pacxola TEXHOJOIMYECKHX
ra3oB M OHEPIHA B TEXHOJOTMYECKHX ONepanysx HOHHO-BaKyyMHOM
TepMUYECKOi 00paboTku

Hcnonb3oBath CHCTEMBI aBTOMAaTH3UPOBAHHOM TEXHOJIOTHYECKOM
DOArOTOBKM  IIPOM3BOJACTBA I OQOPMIICHHS  TEXHOJIOTHUECKON
JOKYMEHTAllHH Ha  TEXHOJOTHYECKHE IpOIecChl  MOHHO-BaKyyMHOM
TepMHUIECKOH 00paboTK

BBIIOJHATE NOMCK JaHHBIX O TEXHOJIOTHYECKHX IIpolLeccax HMOHHO-
BaKyyMHO#H TepMHUYEeCKOW 0OpabOTKH B 3JIEKTPOHHBIX CIIPABOYHBIX CHCTEMaX
u 6ubmoTeKax

Hcnonn3oBaTk CHCTEMEI ABTOMATU3UPOBAHHOI'O0 pacyTa U KOMIIBIOTECPHOTO
MOACITAPOBAHUA IJId OIIUCAHUA (1)I/I3I/I'-ICCKI/IX HBJICHPIﬁ, BO3HHKAOIUX IIpHA
TCXHOJIOI'HYCCKHUX IIpoHeccax HOHHO-B&KYYMHOﬁ TepMHqCCKOﬁ 06pa6OTKI/I

OcyliecTBIATh ONTHMANBHBIA BBIOOp crocoba SKpaHUPOBaHMS YacTeH
MOBEpXHOCTH 00pabaThiBaeMOro U3JENUs, Ha KOTOpHIE MOKpPBITHE HE
HaHOCHTCS

OcCyIIecTBIATh ONTHMAIBHBIN BBHIOOp pa3sMemieHuss u3enuil B paboueit
Kamepe, B TOM UYHCJI€ C TPUMEHEHHUEM BBIYUCIUTEIBHON TEXHMKH,
NPUKIAJHBIX MPOTPaMM, PEATH3YIOMMX MaTeMaTHYECKHE MOJEIH Macco- U
TEIUIONEPEeHOCca P MOHHO-BAKYYMHBIX IPOIIeccax

Pa3pabaTpiBaTh C [OMOIIBIO BBIMUCIMTENILHOW TEXHUKH H INPUKIALHBIX
OpOrpaMM TEXHHYECKYIO JOKYMEHTALMIO Ha TEXHOJIOTHYECKHE IIPOLECCHI
HOHHO-BAaKyyYMHOM TepMU4ecKol o6paboTku

[TnanupoBaTh COOCTBEHHYIO pabOTy C HCMOJIb30BAaHHUEM KOMIIBIOTEPHOTO
HEPCOHATHHOT0 HH(YOPMAIIMOHHOTO MEHeKepa

PaspabatbiBaTh BO  B3aUMOJEHCTBMH C IIPaBOBBIM  IOJpa3szeliCeHHUEM
TEXHHYECKYIO JTOKYMEHTAIMIO AN [OJa4M 3asBKM O perucrpanyy oObeKTa
HHTEJUIEKTYAIBHOM COOCTBEHHOCTH B (peiepalibHBI OpraH HCIOJHUTEIBHON
BJIACTH, OCYLIECTBIAIOIIMNA PEryIvpoBaHUE B c(epe aBTOPCKOro IIpaBa U
CMEXKHBIX MpaB

OcymiecTBIITh ~ NATEHTHBIH  MOMCK  OOBEKTOB  HMHTEIIEKTyaJlbHOH
COOCTBEHHOCTH,  CBSI3@HHBIX C  TEXHOJIOTUSMH  HMOHHO-BaKyyMHOM
TEPMUYECKOH 00paboTKH

HeobOxoanMeblie 3HaHUS

duspyecKkrue 0CHOBHI HOHHO-BAaKyYMHOH TEpMUYECKOH 00paboTKH

BI/IIIBI, Ha3Ha4y€HUC H mpaBujla  3KCILTyaTallkuu HOHHO-BAKYyyMHOTI'O
060py110BaHI/IH TCPMHUYCCKOI'O IIPOU3BOJICTBA

KoHCTpYKTHBHBIE ~ OCOOCHHOCTH  HMOHHO-BaKyyMHOro  000pyAOBaHHS
TEPMHUYECKOTO MPOU3BOCTBA, UIMEIOMIET0Csl B OpraHu3aliu

BO3MOXHOCTH W KOHCTPYKIMS ~ HOHHO-BaKyyMHOro  00OpYIOBaHHS
TEPMUYECKOTO MPOU3BOICTBA, OCHALIEHHOIO CHCTEMOM KOCBEHHOTO Harpesa

Ousnyeckhe SBJICHHS, NPOUCXOASIIHE B pabouell KamMepe B XOJ€ HOHHO-
BaKyyMHOU TepMHYecKoil 06paboTku
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Cucremsbl aBTOMaTI/I3PIp0BaHHOﬁ TEXHOJIOTHIECKOH noAroTOBKH
IIPOU3BOACTBA: KJIACChl, HAUMCHOBAHWSI, BO3MOXHOCTH M NIOPAIOK pa6OTLI B
HHUX

BHCKTpOHHBIC CIIpaBOYHBIE CHCTEMbI H OubmoTeKmu: HauUMCHOBAHH,
BO3MOXXHOCTH U NOPAHOK pa6OTI>I B HUX

HoMuHabHBIE 3HAYCHHS HAMIPSDKEHUS ¥ JOIYCTHUMbIE 3HAYE€HUs CHJIBI TOKA B
X07ie HOHHO-BaKyYMHOM TepMHYECKO# 00paboTKH

dusznyeckue cBOMCTBA IPUMEHSACMBIX TEXHOJOTHYECKUX I'a30B, 0COOEHHOCTH
BO3JICHCTBHSA HA HUX AKTUBHPYIOICTO 3JICKTPUICCKOI'O I10JIA

3aKkOHOMEPHOCTH B3aWMOAEUCTBUS 00pabaThlBaeMbIX IOBEPXHOCTEH C
ra3oBOM Cpeiod, aKTUBUPOBAHHOM DJIEKTPUYECKHUM I10JIEM

IIpuHsATBIE 3HA4YCHHS TEMIEpaTypbl HarpeBa oOpabaTblBaeMBIX H3IENUA B
3aBHUCHUMOCTH OT MapKH MaTepHajia

Cucremsl ABTOMATU3UPOBAHHOI'O pacucra n KOMIBIOTECPHOTO
MOJCITAPOBaHUA: HANMCHOBAHY A, BO3SMOXHOCTH U ITOPIAOK pa60TBI B HUX

OCHOBHbIE ~ METOABI  pacyeTa OKOHOMHYECKOH  3(Q(QEeKTHBHOCTH C
MPHUMEHCHHUEM BBIUHCIMTEILHON TEXHUKH U NIPHKJIAIHBIX IIPOrpamMM

Ennnas cucTeMa KOHCTPYKTOPCKOM JOKYMEHTAIMH

EIII/IHaSI CHACTEMA JONNYCKOB U IIOCAI0K

JTansl IIPOCKTHUPOBAHUA MOHHO-BAKYYMHOI'O0 TEXHOJIOTHYCCKOI'O IIpoNecca B
TEPMHUICCKOM ITPOU3BOACTBEC

3aKOHOMEPHOCTH BIUSHHS TEXHOJIOTHYECKHX (PAKTOPOB HOHHO-BaKyyMHOMH
TepMHUYeCKOi  oOpaboTkm Ha  XuMHYeckuid ®  (a3oBBIi  cOCTaB
oOpabaTpiBaeMBIX MaTepHAIIOB

3aBHCHMOCTh TpeOyeMOro XHMHMYECKOTO0 MOTeHIMana paboueil cpeabl OT
rEOMETPUYECKUX pPa3MEpOB H3JENHs IpH IPOBEICHHH HOHHO-BAaKyyMHBIX
MIPOLIECCOB TEPMUUYECKOM 00paboTKH

Metoauka BpIOOpa M[apaMeTpoOB TEXHOJOTMYECKOIO peXHUMa HOHHO-
BaKyyMHOM TepMHYecKoii 00pabOTKH B 3aBHCUMOCTH OT 3aJaHHBIX
SKCIUTyaTallAOHHBIX CBOMCTB IIOJIy4aeMOIrOo IIOKPBITHSL IpH  [OMOIUH
BBIYHUC/IMTEIPHOM  TEXHUKM, MNPUKIAJHBIX [pOrpamMM, pealu3yIoIIHX
MaTeMaTHYECKHE MOJIETN HOHHO-BaKyyMHBIX IIPOLIECCOB

MeToap! KOHTPOJISL COCTaBa ra3oBot Cpe/ibl, aKTUBUPOBAHHOH 3JIEKTPHYECKUM
IIoJIEM, B TMpollecceé HMOHHO-BAKYYMHOH OOpaOOTKH B TEPMHYECKOM
MIPOU3BOJICTBE

CriocoObI SKpaHUPOBaHHUs YacTed MOBEPXHOCTH 0OpabaThiBaeMOro H3eius,
Ha KOTOpble TIIOKPBITHE HE HAHOCHTCH, OCOOEHHOCTH IpPHUMEHEHHs
CHEIHANTBHON SKpaHUPYIONIEH OCHACTKH, COCTaB M HOPSIOK HCIONB30BAaHUS
CHEeNHAIBHBIX 00Ma30K

TpeboBanust K pa3MEUICHHIO W3AeNMii B pabodyeld Kamepe, METOIBI €ro
ONITHMH3aIlUH C ITIOMOIIIBIO MATEMATHICCKOT'O MOACIIMPOBAHUA

Envnas cucremMa TEXHOJOTHYECKON JOKYMEHTAIIMH

EL[I/IHaH CHCTEMA TEXHOJIOrHYECKOH MOATrOTOBKHI IIPOU3BOACTBA

Buapl, KOHCTpYKIMM ¥ Ha3HaueHHE YCTPOHCTB ansd  obecnedeHus
HOPOMBIIUIEHHOM ~ ©€30MacHOCTH  HOHHO-BaKyyMHOTOo  00OpyJOBaHHS
TEPMHYECKOT0 IPON3BOACTBA

IIpaBuna o¢gopMIIEHUS TEXHOJOTHYECKOH JOKYMEHTAlMH Ha IPOLECCHI
TEPMUYECKOH 00paboTKI

OcobeHHOCTH O(QOPMIICHHS TEXHOJIOIMYECKOH HOKYMEHTallMM Ha HOHHO-
BaKyyMHBI€ TIPOIIECCHI TEPMUIECKOH 00pabOTKH

HOpSII[OK INPUMECHCHHUS CPCACTB BBLIMMCIUTENILHON TEXHUKH H IIPUKJIATHBIX
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nporpaMM Juis o(pOpMIIEHHS JOKYMEHTAlMH II0 pe3yiabTaraM pa3paboTKu
PEKMMOB HOHHO-BAKyYMHBIX IPOLIECCOB TEPMUYECKOMH 00pabOTKH

KomnbroTepusie IIepCOHANIbHBIE uHpOpMaLMOHHBIE MEHEDKEPHI:
HaMMEHOBAHHS, BO3MOXKHOCTH ¥ OPSIIOK PabOTHI B HUX

VYcnoBus MmaTteHTOCIOCOOHOCTH  H300peTeHMs, MOJEe3HOM MoAeld |
INPOMBIIITIEHHOT0 00pa3na

CocTtaB KOMIUIEKTa JOKYMEHTOB M HOPSIOK NOJauM 3asiBKH JUISl PETHCTPalliH
H300pETEHHS

MeTonm(a MMaTCHTHOI'O ITIOUCKa

MepH TEXHUKH 0€30IaCHOCTH B TEPMUUCCKOM IIPOU3BOJICTBC

[MopsAI0K MPUMEHEHUS CPEACTB HHAMBUIYAILHOM U KOJUIEKTUBHOM 3aIUTHI B
TEPMUYECKOM IIPOU3BOJICTBE

TpeboBaHus oxpaHbl TpyZla, IOKapHOH, MPOMBIIIICHHON, SKOJOTHYECKOM U
3JIEKTPOOE30NacHOCTH

Jpyrue xapakTepucTUKu

3.2.2. TpynoBasi pyHKIHus

[IpoexTHpoBaHue OCHACTKY JJ1s1 HOHHO- YpoBeHb
HauMeHoBanue = IUIA3MEHHBIX TEXHOJOTHH TEPMHUYECKOM Kox  B/02.5 (nonypoBeHs) 5
06paboTKH KBaJIU(HKALH

TpynoBeie neiicTBUA

BrisiBieHHE NOTPEOHOCTH B TEXHOJIOTHYECKOM OCHACTKE IS pa3pabOoTaHHOM
HOHHO-IUIa3MEHHOM TEXHOJIOTUH TEPMUYECKOi 00paboTKu

O6o06menne 6a3 naHHBIX, 0a3 3HAHHH W CICUHAIBHOW JIMTEPATYPHI 110
TEXHOJIOTUYECKOH OCHACTKE Ha TMpeaMET BBIABJICHHS  AHAJOTHYHOM
TEXHOJOTHYECKOM  OCHACTKM Ul  HMOHHO-IUIA3MEHHOH  TepMuvecKoit
00paboTku

OneHka 3aTpar Ha pa3pabOTKy TEXHOJIOTHMYECKOM OCHACTKH Ul HOHHO-
IUIa3MEHHOM TepMUuYeckoii 06paboTku

ITpoekTHpoBaHUE CHEUUANBPHOM TEXHOJOTMYECKOH OCHACTKH JUIS HOBBIX
HMOHHO-IIIA3MEHHBIX TEXHOJOTHUYECKUX MPOLIECCOB TEPMHUECKOU 00paboTKu

CornacoBaHue KOHCTPYKIMM TEXHOJIOTHYECKOH OCHACTKU JUIL HOHHO-
IUIa3MEHHOH TEpMHYECKOH 0OpabOTKH € PYKOBOACTBOM MOIpa3JeliCHUs H
5KOHOMHMYECKOH c1y k0011 opranuzanuu

HcnbiTaHue  TEXHOJOTMYECKOM  OCHACTKM  JUI1  MOHHO-TLIa3MEHHOM
TEPMUYECKO# 00paboTKH

VBegomieHue B NHCBMEHHOH (opMe PpyKOBOAMTENSA MOApa3ieieHus O
CO3JAHMM B CBS3M C BBIOJIHEHUEM CBOMX TPYIOBBIX OOS3aHHOCTEH WM
KOHKPETHOI'O 33/JaHusl 00bEKTa, B OTHOIIEHHH KOTOPOr0 BO3MOJKHA TIpaBOBas
oxpaHa

IToaroroBka TeXHUYECKOH NOKYMEHTAIIMH BO B3aUMOJICHCTBHH C MPABOBHIM
nojapasAciieHueM  JUIsl  MOoJavyd 3agBKM O  pErucTpanud  oObekTa
UHTEJUICKTYyaTbHOH COOCTBEHHOCTH B (heJIepalIbHBIN OpraH MCIOJIHUTEIBHOM
BIIACTH, OCYIIECTBJIAIOIIUHN pETyIHpoBaHUEe B cdepe aBTOPCKOTO MIpaBa M
CMEXXHBIX IIpaB

IlaTeHTHBIE  NOMCK  AHAIOTHYHBIX  OOBEKTOB  HHTEJUIEKTYAJIbHOM
COOCTBEHHOCTH, CBS3aHHBIX C TEXHOJIOTHYECKOM OCHACTKOW JUISI HOHHO-
IIa3MEHHON TepMUYECKON 00paboTKH

Heo6xonumble ymenus

Omnpenenare HEOOXOAUMOCTh pa3pabOTKH TEXHOJIOTHYECKOW OCHACTKH JUIs
VOHHO-IIJIA3MEHHON TepMHUYECKOH 00paboTKH
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VYcraHaBIMBaTh OCHOBHBIE TPeOOBAaHUS K TEXHOJOTMYECKONW OCHACTKE JUIA
HMOHHO-IUIA3MEHHOM TepMHYECKOi 06paboTKH

IIporro3upoBath pacxoabl Ha CO3/aHUE TEXHOJOTHYECKOH OCHACTKH Ui
HMOHHO-IUIA3MEHHOMN TepMUIeCKoi 00paboTKH

OueHuBath 5SKOHOMHMYECKHH 3((EKT OT BHEAPEHHS TEXHOJIOTMIECKOH
OCHACTKH JUIsl HOHHO-TIa3MEHHOU TepMHYECKOH 00paboTKH

AmnanusupoBaTh 6a3bl JaHHBIX, 0a3bl 3HAHHI U CHIENUATBHYIO JIITEPATYPY O
TEXHOJIOTHYECKOM  OCHACTKE [  HMOHHO-IUIA3MEHHOH  TEepPMHYECKOM
00paboTku

IIpocMaTpBaTh KOHCTPYKTOPCKYIO AOKYMEHTAIlMIO M YCTaHaBJIMBATh
HEOOXOAUMBIE pa3Mephl TEXHOJIOTHYECKONH OCHACTKH I HOHHO-IIJIa3MEHHOM
TepMHUYECKOH 00paboTKM C UCHOJIB30BAHUEM KOHCTPYKTOPCKHX CHCTEM
aBTOMAaTHU3UPOBAHHOTO MTPOEKTUPOBAHHS

IIpumensaTs KOHCTPYKTOPCKHE CHCTEMBI aBTOMAaTU3UPOBAHHOI'O
IIPOEKTHPOBAHUS JUIS MOJEIMPOBAaHUS KOHCTPYKTHBHBIX pEIICHHH U
CTPYKTYPHO-KOMIIOHOBOYHBIX BAapHAaHTOB TEXHOJOIMYECKOM OCHACTKH IS
HOHHO-IUIa3MEHHOH TEpMHYECKO 00paboTku

Co3aBaTe 4YepTeKH TEXHOJIOTHYECKOH OCHACTKH Ui HOHHO-TUIA3MEHHOM
TEPMHYECKOH 00paboTKM C HCIOIB30BAaHMEM KOHCTPYKTOPCKHX CHCTEM
aBTOMaTH3UPOBAHHOTO IPOSKTHPOBAHHU

BhIo/IHATE KOMIOHOBOYHBIE pACYeThl TEXHOJIOTHYECKOM OCHACTKH IS
HOHHO-TIJIA3MEHHOM  TepMHYecKoi  o0paboTKM ¢ HCIOJIB30BaHHEM
KOHCTPYKTOPCKHX CHCTEM aBTOMaTH3MPOBAHHOTO POEKTHPOBAHUS

BbINONHATE reoMeTpUYecKHe MOCTPOCHUS TEXHOJIOTMYECKOM OCHACTKH JUId
HOHHO-IUTA3MEHHOH ~ TepMH4YecKoil  00pabOTKM ¢ HCHOJIE30BaHMEM
KOHCTPYKTOPCKHX CHCTEM aBTOMaTH3MPOBAHHOTO IPOEKTHPOBAHHMS

BEITONHATE TIOMCK JaHHBIX O TEXHOJOTMYECKON OCHACTKe I HOHHO-
IJIa3MEHHON TEPMHYECKOH 0OpabOTKH B 3JIEKTPOHHBIX CIIPABOYHBIX CHCTEMAX
U OuOIMOTEKAX

OcymecTBIATh BHIOOP MAaTEpPHANOB IS TEXHOJIOTHYCCKOM OCHACTKH JUIS
HMOHHO-IIA3MEHHOM TepMHUYeCKOH 0OpaboTKH B 3aBUCMMOCTH OT Ha3HAYEHHUs
OCHACTKH

[IpumenaTs  cpenctBa  aBTOMAaTH3HPOBAHHOTO — NMPOEKTHUPOBAHUS  IIPH
pa3paboTKe  TEXHONOTHMYECKOW  OCHACTKH  UIS  HMOHHO-IUIA3MEHHOM
TEPMHUYECKOI 06paboTKH

Hckate HHGOpMALKIO O TEXHOJIOTHYECKOH OCHACTKE ISl HOHHO-ILIA3MEHHON
TEPMHYECKOH ~ 00paboTkM ¢ HCHIONB30BaHHEM  MH(OPMALHOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu « UHTepHeT»

[IpoBOIUTE HCHBITAHMS HOBBIX OOpPA3lOB TEXHOJOTHYECKOM OCHACTKH JIs
HOHHO-IUIa3MEHHON TepMUYECKON 00paboTKH

Pa3pabartbiBaTh BO B3aMMOJEHCTBMM C IIPAaBOBBIM  IIOJpa3jeleHHeM
TEXHUYECKYIO JOKYMEHTAIMIO Ul MOJayH 3asBKH O PErucTpaliud oOBeKTa
HHTEIUIEKTYyalbHOH COOCTBEHHOCTH B (hefepallbHBIA OpraH HCHOIHUTEILHOM
BJIACTH, OCYLIECTBIAIOIUMN PErylMpoBaHUE B cdepe aBTOPCKOrO IpaBa H
CMEXXHBIX IpaB

OcymecTBinaAT,  DAaTeHTHBIM  TIOMCK  OOBEKTOB  HHTEIUIEKTYaJbHOMN
COOCTBEHHOCTH, CBS3aHHBIX C TEXHOJOTMYECKOW OCHACTKOM JUIS HMOHHO-
NJIa3MEHHOM TepMHUYecKoi 00paboTku

HeobxonuMele 3Hauus

Bunpl, Ha3HaueHWe W mpaBUia  OKCIUIyaTallHH  HMOHHO-ILIA3MEHHOIO
TEPMHYECKOr0 000pYIOBaHUS

KoHCTpyKTHBHBIE OCOOEHHOCTH HMOHHO-IUIA3MEHHOTO O0OpYdOBaHHSA UL
TEPMHUUIECKOI 06paboTKu
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KOHCTp}’KTopCKI/Ie CHCTEMBI aBTOMATU3HUPOBAHHOI'O ITPOCKTHPOBAHUA:
KJIaCcChbl, HAUMCHOBAHUA, BO3SMOXXKHOCTH U ITOPAIOK pa60T},1 B HHUX

SJIGKTpOHHBIe CIIpaBO4YHBIC CHCTCMBI H OHOJIHOTEKH: HanMCHOBaHMUA,
BO3MOXHOCTH H ITIOPAAOK paGOTLI B HUX

MeTtoauku pacyera SKOHOMIUYECKOH 3¢ PeKTHBHOCTH

EnuHas cucreMa KOHCTPYKTOPCKOH IOKYMEHTAIU|

Enunas cuctema I0MyCKOB U IOCAIOK

Enunas cucremMa TEXHOJOTHUYECKOM JOKYMCHTalluH

EI{I/IHaﬂ CHCTEMa TEXHOJOTHYECKOH IO IrOTOBKH MIPOU3BOACTBA

[IpumeHsieMble MaTepuanbl TEXHOJNIOTHYECKOM OCHACTKH Ui HOHHO-
MJJa3MEHHON TepMUYecKoi 00pabOTKH 1 MX Ha3HAUYECHUE

KoHCcTpyKkIust pa3nuuHBIX BHJOB TEXHOJIOTHYECKOW OCHACTKH IS HOHHO-
TJIa3MEHHOU TEPMHYECKOH 00paboTKu

DTarbl NPOEKTHPOBAHUS TEXHOJIOTHYECKOH OCHACTKHU IS HOHHO-TUIa3MEHHOM
TEPMUYECKOil 00paboTKH

Cucremsl ABTOMATU3UPOBAHHOI'0 ITPOCKTUPOBAHUA, IPHUMCHACMEBIC IIpH
pa3pa60TKe TEXHOJIOTHYECKOH OCHACTKH

Bpay3sepsl ans paboTel ¢ MH(POPMAIMOHHO-TEIEKOMMYHHKAILMOHHON CETHIO
«HTEepHET»: HAMMEHOBaHMs1, BO3MOXKHOCTH U HOPSAAOK paboThI B HUX

[paBuia Oe3omacHOCTH npu pabore B UH(POPMAITMOHHO-
TEJIEKOMMYHUKAMOHHO#M ceTh «MHTepHeT»

ITonckoBele CHCTEMBI I IIOMCKAa WHOpOpMamuu B HMHOOPMAIMOHHO-
TeJIEKOMMYHHMKAIlMOHHOM ceTu «VIHTEepHET)»: HauMEeHOBAHUS, BO3MOXXHOCTH H
HOPsII0K paboThI B HAX

Meroayka npoBeJeHUs] HCOBITAHAH TEXHOJIOTHYECKOH OCHACTKH s HOHHO-
ITa3MEHHON TepMHYecKoi 00paboTKu

VcnoBus NaTeHTOCIOCOOHOCTH  M300pETEHMs, IMOJIE3HOW MOAETH M
NPOMBIIIIEHHOT0 00pasna

CocTaB KOMIUIEKTa JTOKYMEHTOB U HMOPSIOK [MOJa4YH 3asSBKH JJIS PErHCTPALHH
1300peTeHNs, IOJIE3HOH MOJIENH ¥ IPOMBIIIUIEHHOI'0 00pa3na

MeTomea INaTCHTHOI'O IIOHUCKa

TumnoBple  TEXHOJOTHYECKHE TPOLECCHl W PEKHUMBI  DKCIUTyaTallHH
000py10BaHNUS! HOHHO-TIIA3MEHHOU TEPMUYECKOMH 00paboTKH

Mepbl TEXHHUKH OS30MacCHOCTH B TEPMHUYICCKOM IIPOU3BOJICTBC

HOpﬂI[OK IIpUMCHCHUSI CPEACTB HHZ[HBPIZIYﬁJTBHOfI H KOJUICKTUBHOM 3allUTHI B
TCPMHUYCCKOM IIPOU3BOJICTBE

TpebGoBanust oxpaHsl TpyAa, MOXKapHOH, IIPOMBIIUICHHOH, SKOJOTHYECKOM H
9JIEKTPOOE30IIaCHOCTH

Jpyrue xapakTepucTUKHA | -

3.2.3. Tpynosasi pyHKuus

BersaBnenue npudrH AeeKToB Mocie HOHHO- VposeHs
HaumenoBanue = BaKyyMHBIX POLIECCOB TEPMUYECKOM Kon | B/03.5 | (nonmyposens) 5
06pa60TKI/I KBaJlH(bI/IKaHI/II/I
TpynoBele neiicTBus C6op uHbOpManuMyd O HATWYMH DEKIaMallMd Ha H3IETUs IOoCie HOHHO-

BaKyYyMHBIX IIPOIIECCOB TEPMHYECKOH 00paboTku H muQpoBU3aIUsS ee C
TIOMOIIBIO BEIYUCITATEBHON TEXHUKH

O606menne pexiaMaliii 1 BBISIBICHHE BO3MOXKHBIX IMPUYHH BO3HUKHOBCHHS
ne(eKToB WM3AENMH TOciIe HOHHO-BAKYYMHBIX IIPOLECCOB TEPMHYECKOit
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obpaboTku

Cucremaru3zaius 1 LpdpoBU3anus JaHHBIX O (PaKTHIECKOM ypOBHE KayecTBa
U3JICITUH ITOC]Ie HOHHO-BAKYYMHBIX IMPONIECCOB TEPMHYECKOH 00pabOTKH

O06o0menne nHGOpManuu O NPUMEHAEMOM OOOPYAOBAaHUM, TEXHOJOTHAX H
CpeacTBax KOHTPOJIS KayecTBa M3AEJIHi MOciie HOHHO-BaKyyYMHBIX IPOLIECCOB
TepMHUYECKON 06paboTkK

[IpoBeneHre BBLIOOPOUYHBIX HCIBITAHUA H3JENHHA TMOCIEe HOHHO-BaKyyMHBIX
MPOLIECCOB TEPMUYECKOH 00paboTKH B ULeNIX YTOYHEHHS 3aBHUCHUMOCTEH
IIPOYHOCTHBIX CBOMCTB OT ITApaMEeTPOB TEXHOJIOITMYECKHIX MPOLECCOB

CratucTuyeckuii aHauu3 BIMSHHMA KOHTPONHPYEMBIX IApaMeTpoB Ha
9KCIUTyaTalMOHHBIE CBOUCTBA U3JEJIMI IOC]IE HOHHO-BAKYyMHBIX ITPOIIECCOB
TepMUUecKoi 06paboTku

[IpoBenenne mPOOOIOATOTOBKH JUIS TOHKMX HCCIICHOBAHUN CTPYKTYpBI
MIOBEPXHOCTH H3ICIHA MOCIe MOHHO-BAKYYMHBIX M BBICOKODHEPIETHUECKHX
HOHHO-IIa3MEHHBIX IPOIIECCOB

[IpoBenenne BBIOOPOYHBIX TOHKHX HCCIICOBAHUM CTPYKTYpPhl IOBEPXHOCTH
U3JIENUil 1oclie MOHHO-BaKYyMHBIX NPOLIECCOB TepMHYECKOi 00paboTKu B
EJISX BBISBICHUS CKPBITHIX 1€(PEKTOB CTPYKTYPbI

IIpoBeseHne BBIOOPOYHBIX XHMHYECKMX HCCIICAOBAHMM H3IeIMi 10cie
HMOHHO-BaKYYMHBIX IIPOIECCOB TEPMUUYECKOH 00pabOTKH B LIENAX BBIABICHHUS
CKPBITHIX Je(EeKTOB

Odopmierne 3aKkIOYeHUA O 3aBUCMMOCTH KauecTBa W3JENUN MOcle HOHHO-
BaKYyMHBIX TMpOILIECCOB  TepMHYECKOH o00paboTKM OT IapaMmeTpoB
TEXHOJIOTMYECKUX MPOIIECCOB

BeisiBieHMEe NpPUYMH, BBI3BIBAIOMMX JE(EKTH B H3AEIMAX IOCIHE HOHHO-
BaKYYMHBIX IIPOLIECCOB TEPMHUUECKOH 0OpabOTKH

Pa3zpaboTka mpemiokeHHid IO YCTPAaHEHHIO WJIH YMEHBINECHHIO BIIMSHHUS
TEXHOJIOTHYECKUX IIapaMeTpOB Ha KauyeCTBO M3ACIMHA IIOCIE€ HOHHO-
BaKyyMHBIX MPOLECCOB TEPMHUUECKOI 00paboTKu

CornacoBanue npeAnoXKEHUN 0 BHECEHHIO U3MEHEHHU B HOHHO-BaKyyMHBIC
TEXHOJIOTHYECKHE TIPOLECCH € IIPOM3BOJCTBEHHBIMH IOJpa3/e/ICHASIMHA
OpraHu3alu

Brecenne Hpe,ZIJIO)KCHI/Iﬁ II0 H3MCHCHHIO MCTOIHMK H TCXHOJIOTHYCCKHX
IIpUEMOB  TCKYILIETO KOHTPOJIA  HOHHO-BAKYYMHBIX  TE€XHOJIOTHYCCKHX
IpOoHeCCOB

Heob6xoaumeie ymenus

[IpumeHsiTH METOOUKM KOHTPOJIS TBEPAOCTH IIOBEPXHOCTH  H3ICIHH,
HOJBEPTHYTHIX HOHHO-BAKYYMHBIM IIPOLIECCaM TEPMUYECKOH 00paboTku

Hcnonp30BaTh KOMIIBIOTEPHBIE H3MEPHUTENBHBIE CHCTEMBI JJI KOHTPOJIS
MapaMeTpOB MOHHO-BAKYYMHBIX TE€XHOJOTHYECKHUX MPOIECCOB TEPMUYECKOM
00paboTku

TIpuMeHAT METOMUKH MEXaHUYSCKMX H TPHUOOJOTHYECKUX HCIBITAHUH
U3JIeNIUN, [OJBEPTHYTBIX HMOHHO-BAaKYyMHBIM TMIpoOIlecCaM TEepMHUYECKOMH
o6paboTku

[ToarorapnuBath 06pa3ibl 06pabOTaHHBIX TOBEPXHOCTEH IS MOCIENYIOITUX
MeTaJUIOrpaduuecKnX UCCIeJOBaHUM

[TogroraBmuBath 00pa3mbl Ul TOCIEAYIOIMIMX TOHKHX  (U3HYECKHX
UCCIICIOBAHUI B BHJIE GOJIBT, PEILTUK M M30JIMPOBAaHHBIX (a3

[IpuMeHATh ONTUYECKYIO M 3JIEKTPOHHYIO MHUKPOCKOIHIO JIUIS HCCIEIOBaHUS
CTPYKTYpbl TIOBEPXHOCTH H3JENUH, TMOABEPTHYTHIX HOHHO-BaKyyMHBIM
npoueccam

[IpuMeHAT, METOAMKH pPEHTI€HOCTPYKTYPHBIX MCCIENOBAaHUN CTPYKTYpHI
MaTepHaJIOB




17

HpI/IMeHﬁTB MCTOJHUKH XHMHYCCKHUX HCCIICIOBAaHUM HM3IECTHHA TEPMUIECKOTO
IIPOU3BOACTRBA

O1neHnBaTh OCHOBHBIE ITOKA3aTeNy KauecTBa U3JIeNIUid, MOABEPrHYTHIX HOHHO-
BaKyyMHBIM IIpolieccaM TepMHUYecKoR oOpaboTku

BHocuTh MOTHBHPOBaHHbIE IIPEIJIOKCHUS O BO3BMOXHEIX IIPHYHHAX Je()eKTOB
[OCIIE MOHHO-BaKyyMHBIX MPOIECCOB TepMHYecKod 00paboTKku Ha OCHOBE
aHaJIM3a MOCTYHAIONMX peKIaMauuii Ha U31ETHs

DKCILTyaTHpOBaTh CHCTEMBI IepeJadd, aBTOMaTH3MpPOBAaHHOH 00paboTku U
BHU3YaATH3allHi COOMpAaeMBIX ITAHHBIX O TEXHOJIOTMYECKUX pPEXHMaxX HOHHO-
BaKyyMHOH  0o0paboTku,  pe3ynbTaTaXx  KOHTpOJd  KadecTBa U
9KCIJIyaTal[HOHHBIX CBOWMCTBAX H3/€JIHMH, NOABEPTHYTHIX HOHHO-BAKYYMHBIM
nporeccaM TepMHYecKoi 00paboTku

HpI/IMeHSITIJ OCHOBHBIC CTATHCTHYCCKHUEC METOJIBI YIIPABJICHUA Ka4CCTBOM

[IpuMeHATh 3NEKTpOHHBIE Tabiuubl, ©0a3bl [JaHHBIX U  CICHHAIBHBIE
NPUKIAJAHBIE TPOTPaMMBl, pEAIM3YIOIIHE METOAbl  MaTeMaTHYeCKOH
CTATHCTHKH, B IEJIAX KOHTPOJS KauyecTBa M3/ENUN, NOABEPrHYTHIX HOHHO-
BaKyyMHBIM IIpoIieccaM TepMUYIECKO 00paboTku

[IpuMeHATh maKeThl MPUKIAAHBIX MPOrPaMM CTaTUCTUYECKOrO aHaNu3a Juls
aHa/IM3a pe3yJIbTaTOB HCIBITAHUN SKCIUTyaTAal[HOHHBIX CBOWMCTB H3JCIHH,
HOJBEPTHYTHIX HOHHO-BAKYYMHBIM IIPOIIECCaM TEPMUYECKON 00pabOTKH

OnTEMHU3HPOBATh IUIAHBI UCTIBITAHUN SKCIUTyaTallMOHHBIX CBOWCTB H3ICIHH,
HOJBEPTHYTEIX MOHHO-BaKyYMHBIM ITpOIlECCaM TepMHYECKOi 00paboTk, c
[IPUMCEHEHHEM TIPUKIIAIHBIX IPOrPaMM CTaTHCTHYECKOro aHallN3a

Pa3zpabaThiBaTh 3aKIIIOYEHHS O MPUYMHAX CHIDKEHMS ODKCIUTyaTallMOHHBIX
XapaKTePUCTHK W3JETHiH, IOJBEPrHYTHIX MOHHO-BAKYyMHBIM IIpoLeccaM
TepMHAYECKOH 00paboTKn

Pa3pabaTbIBaTh M COIJIACOBHIBATH C NPOU3BOACTBEHHBIMH IOAPa3IeIICHHAMHU
OPEVIONKEHUS MO0 KOPPEKTHPOBKE TEXHOJIOIMYECKHX PEXHMOB HOHHO-
BaKyyMHOM TepMHUYECKOH 00pabOTKH

®opMyHpoBaTh IPEUIOKEHUS IO IOBBIICHHUIO KadecTBa H3JACIIHMH,
OJJBEPrHYTHIX HOHHO-BaKYYMHBIM IIPOLIECCaM TEPMHUYECKOH 00paboTKu

®opMyupoBaTh MPEMIOKEHHS O COBEPUICHCTBOBAHHUH IPHEMOB U METOIOB
TEKYIIIEro KOHTPOJISI HOHHO-BAKYYMHBIX IPOLIECCOB TEPMHUYECKOH 00paboTKH

HeobxomguMEle 3HaHHs

OcHOBHBIE IPYNIbl ¥ MapkH oOpalaThIBaeMbIX MAaTepHAJOB, 0COOEHHOCTH
HOHHO-BaKyyMHO#H Tepmudeckoit o6paboTku

KoHCcTpykuuss U ycinoBHs S3KCIUTyaTalldd H3[EJHi, [MOJBEPracMbIX HOHHO-
BaKyyMHOU TepMHYECKOi 00paboTke

PyKoBOsIIME MaTEPUANIbI 10 HOHHO-BAKYyMHOHM TepMHYecKoi o0paboTke U
METOIaM KOHTPOJISI €€ TEXHOJIOTHYECKUX apaMeTPOB

Buapl ¥ 1mapaMeTpbl OPUMEHSEMBIX B OpraHH3allid TEXHOJOIHYECKHX
IIPOIIECCOB HOHHO-BaKYyMHOH TepMHUUECKOM 00paboTKu

Buapl, HasHaueHHE W KOHCTPYKIHS IPAMEHSEMOro B OpraHU3aluH
TEXHOJIOTHYECKOr0  O00OpYJIOBaHHUS  HOHHO-BaKYyMHOM  TEpMHYECKOM
ob6paboTku

Bo3MmoxHOCTH H IIpaBujia JSKCITyaTallid KOMIIBIOTCPHBIX H3MCEPHTCIIBHBIX
CHCTEM KOHTPOJIIA (1)I/I3PI"ICCKI/IX napaMeTpoOB

VeTpoiicTBO, BO3MOXXHOCTH, MPHUHIUI JSUCTBHS U IpaBHJA JKCIUIyaTallHH
obopymoBaHus Ul HWCIBITAHMHA  TBEPJIOCTH, MPOYHOCTH M  Ha
TpuOOJIOrMUECKHE CBOMCTBA

YcTpoiicTBO, BO3MOXKHOCTH, IPUHIUI ACHCTBUS M IpPaBUla SKCIUTyaTalldH
000pyAOBaHUS 111 PEHTTEHOCTPYKTYPHBIX HCCIIEIOBAHHUM




18

MeTtoauka MOArOTOBKM 00pa3lioB, MNOJBEPTHYTHIX HOHHO-BAKYYMHBIM
mporeccaM TepMHYeCKoil 00paboTKW, U1 TOHKHX MeETauIorpadraecKux
HccleJOBaHUH

MeToauka mpoBe/ieHHS MeTaulorpapuyeckux HCCIeJOBaHUN MMOBEPXHOCTH
U3JeNINi, [OJBEPrHYTHIX HOHHO-BaKyyMHBIM IIpolleccaM TEPMUYECKOM
00paboTKH, IPH HOMOIIH CBETOBBIX U 3JIEKTPOHHBIX MUKPOCKOIIOB

yCTpOf/'ICTBO, BO3MOXHOCTH, IIPUHIIAIL JEeHUCTBHA U IIpaBHJIa SKCILIyaTaluu
060pleOBaHI/I$[ I CIIEKTPAJIbHBIX HCCIICOBAaHUN XHMHYECKOI0 COCTaBa
METOAOM CXXHUIaHUA CTPYIXKHU H PCHTTCHOCIICKTPAJILHOTO AaHAJIM3a

3aBHCHMOCTH 3KCIUTyaTal[AOHHBIX CBOWCTB HW3JEITHIl OT TEXHOJIOTHYECKHX
HapaMeTpOB TPHUMEHSIEMBIX HOHHO-BAaKYYMHBIX IIPOIIECCOB TEPMHUYECKOH
oOpaboTku

ITocnegoBaTenbHOCTh  NEWCTBUHA IPH  OLEHKE  KadecTBa  HM3JCIIUH,
MOIBEPTHYTHIX HOHHO-BAKYYMHOMN TepMUYECKOH 00paboTKe

VYcrpoiicTBa, obecrieqnBaroye nepeady, aBTOMaTH3UPOBAHHYIO 00paboTKy
1 BU3yaJIN3allUI0 COOUpAEMbIX TaHHBIX

MeToauka HCIOJb30BAaHMS M BO3MOXHOCTH QJICKTPOHHBIX Ta6JII/III, CHCTEM
YrpaBJICHHUA OazaMu JaHHBIX TMPHKIAAHBIX IIpOrpaMM, IIPUMCHACMBIX B
opraHuM3ani, HCIOJIB3YEMBIX IJII  KOHTPOJIA Ka4dyeCTBa IIPOAYKIHUU
TEPMHUICCKOIO IMMPOU3BOACTBA

ITakeTst MPUKIAAHBIX IIPOrpaMM CTaTHCTHYCECKOI'0 aHa/In3a: HAUMCHOBAHUA,
BO3MOXXHOCTH H MOPAIOK pa6OTBI B HUX

OCHOBBl METOHOB MaTeMaTHYE€CKOI CTaTUCTHUKH, IPHUMCHACMBIX B MOEIAX
KOHTPOJIA Ka4€CTBa

Metoapl ompezaeleHHs NpUYMH JAE€(PEKTOB TMOCIE HMOHHO-BAKYYMHBIX
TEXHOJIOTMYECKHUX MPOIECCOB TEPMUIECKONH 00pabOTKH

[TopsaoK cocTaBICHUS TEXHUYECKOM JOKyMEHTAIMH 10 BOIPOCaM KavyecTBa
U3JENUil Tocie MOHHO-BaKyyMHOH TepMHU4YecKOH 00pabOTKH NpH MOMOIIA
CPEJICTB BBIYMCIUTEILHON TEXHUKH U IPUMEHSIEMBIX TPHKJIATHBIX IPOTpaMm

ITopsamgox pa3pabOTKM MW COIJIACOBAHHS MPEUIOKEHUH 10 KOPPEKTHPOBKE
[apaMeTpoB HOHHO-BAKYYMHBIX TEXHOJIOTMYECKHX IIPOLIECCOB TEPMHUYECKOM
06paboTku

[Mopsimox coriacoBaHUs MPEUIOKEHHH MO M3MEHEHHMIO METOIHK KOHTPOJISL
XapaKTepUCTHK W3ACIMH IOCIe HMOHHO-BAKYyMHBIX TEXHOJIOTHYECKHX
MPOIECCOB TEPMUUECKOI 06paboTkH

MepI:I TEXHHMKH O€30MMaCHOCTH B TEPMHUICCKOM ITPOU3BOICTBE

HOPHIIOK HPpHUMCHCHUS CpEICTB HHI[HBHIIyaHBHOﬁ Y KOJUIEKTUBHOM 3alllUTEI B
TCPMHUICCKOM IIPOU3BOACTBE

TpeboBanus oxpaHbl TpyAa, MOXXAPHOH, HIPOMBIIIICHHOH, 3KOJIOTHYECKOH U
9JIEKTPOOE30MaCHOCTH

llpyrne XapaKTCPUCTUKH

3.3. O606mennast TpyaoBas GpyHKuus

Pa3paboTka TEXHOJIOTHIA BHICOKOIHEPTeTHYECKOM YpoBeHb
HaumeHoBanue . Koxn C

HOHHO-IUIa3MEHHON 00paboTKu KBaIHUKALIH
Bo3MoxHble HHxeHep-TexXHOJIOT HOHHO-IIa3MEHHOM TepMuUecKoit o6pabotku 11
HaUMEHOBaHHUS KaTeropuu

JOJDKHOCTEH, nmpodeccuit
paboumx

VHxeHep HOHHO-IUIa3MEHHOM Tepmuyeckoit oopabotku Il kareropun
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[Tytu moctrxeHus KBaTuduKanun

O6pa3oBanue u 00y4yeHHe

Bricniee oOpa3oBanue — OakanaBpuar
WK
Bricmiee oOpa3oBanne — maructparypa

OnBIT NpaKTH4ECKOI

paboThI

He menee nByx ner naxenepoM-texHonoroM III kareropuu B o0nactu
MaTepHaJIOBEICHUS U TEXHOJIOTMH MATEPUAIOB IPU HAJIMYUH BBICILIETO
obpa3zoBanus — OakanaBpuara

be3 TpeboBaHuil K ONBITY IIPAaKTHYECKOH paboThI IPH HAIUYUM BBICHIETO
00pa3oBaHus — MaruCTPaTyphl

Oco0bie ycoBHs AOMYCKa

K pabore

[Tpoxoxaenue o0sI3aTeNBHBIX NPEABAPUTEIBHBIX U NEPHOANIECKUX
METUIIUHCKUX OCMOTPOB

[Ipoxoxaenue oOydeHHs MepaM MOXKapHOH Oe301MacCHOCTH

[Ipoxoxnaenne oOyueHus 110 OXpaHe TPyAa U MPOBEPKU 3HAHHI TpeOoBaHMI
OXpaHbl Tpy1a

Jpyrue xapakTepucTUKH

PGKOMCHI[yeTCSI JOITOJIHUTCIIBHOC HpO(I)CCCI/IOHaJIBHOC 06pa303aHne -
IIporpaMMbl HOBBILICHU S KBa.TII/I(l)I/IKaI.II/II/I HE PCXKE OJHOIO pa3a B IIATH JICT

CopaBounas nHpopManus

HanmeHoBaHHe HayallbHOU TPYNNBL, JOKHOCTH,
HamMeHoBaHMe TOKyMEHTa Kon
npodeccu UM CIEHAATLHOCTH, HallPaBJICHNUS IT0ITOTOBKH
OK3 2141 WHxeHepsl B IPOMBIIUICHHOCTH U HAa IPOU3BOJCTBE
EKC - WnxeHep-TeXHOJIOT (TEXHOJIOT)
OKIILATP 22854 NuxeHep-TexHOIOT
Ilepeuens BO 22.03.01 MartepuanoBeJeHHE B TEXHOJIOTUH MaTEPUAIIOB
22.04.01 MarepuajioBeJieHUE U TEXHOJOTHH MaTEPHAIOB

3.3.1. Tpynosas ¢pyHKuust

IIpoexkTupoBaHKE TEXHOIOTHYECKUX MIPOILIECCOB VpoBens

HauMeHoBanme | HaHECEHUS MOKPBITHI IIpH BEICOKO3HepreTHuueckolh | Kox | C/01.6 | (momyposens) @ 6

MOHHO-TIJIa3MEHHOH 00paboTke KBATH(HKALHH

Tpynossie nefcTBUs

Pa3zpaboTka TEXHONIOTHYECKOTO IIpolecca BBICOKOIHEPreTHYECKONH HOHHO-
TUTA3MEHHOM 00pabOTKU Ha OCHOBE TEXHUYECKOTO 3aJaHHs

O6o6menne 6a3 JaHHBIX, 0a3 3HAHMA W CHEUHATBHOH JUTEpaTypwl IIO
TEXHOJIOTHYECKUM IpoIleccaM BBICOKOIHEPIreTHYECKOH HOHHO-TUIa3MEHHOM
00paboTKH Ha NPEAMET BHISBICHUS MMOAOOHBIX TEXHOJIOTMYECKHX PEIICHUHA

OI_ICHKa 3arpar Ha BHCAPCHHUC TCXHOJIOTHYECKOI'O nmponecca
BBICOKOOHEPIeTHYECKOH  HMOHHO-BAaKyyMHOH  TepMHuYecKod  0OpaboTkw,
MIPOEKTHPOBAHHE U M3TOTOBJICHUE OCHACTKH JJIS HETO, TEKYIIUX PacXoI0B Ha
9JIEKTPOIHEPTHIO H PACXOTHBIE MATECPHAIIBI

HpOFHO3I/Ip0BaHI/IC IKOHOMHYCCKOI'O 3(1)(1)CKTa OT BHCAPCHHUS TCXHOJIOTHH 3a
CUCT MOJYUYCHHUSA NOKPBITUS C 0COOBIMH IKCIUTyaTallHOHHBIMU CBOMCTBaMH

OrnpezenieHne TEXHOJIOTHYECKUX TapaMeTPOB BHICOKOIHEPTETUYCCKOW HOHHO-
IUTa3MEHHOM TepMUYecKOH 00paboTKM: IUIOTHOCTH DJHEPrHM Ha KaToJe,
TeMIlepaTypbl KaToJa, XMMHYECKOTO COCTaBa MOTOKA IUIAa3MBl, JIABJICHHS U
BpEMEHH Ipoliecca

Breibop ontuManpHOro cmnocoba ¢ukcauuu usenus B pabodei kamepe,
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HAHECCHHUS TEXHOJIOTHYECKHX O00Ma3zoK H IMOPOIIKOB, HAITPABICHHUS IIOTOKa
Ira3Mbl TP MIPOBEACHHUHN BLICOKOBHepFGTH‘IeCKOfI HOHHO-IUIA3MEHHOMR

00paboTku
CornacoBanue napamMeTpoB TEXHOJIOTHIECKOro porecca
BBICOKO3HEPT ¢ THYECKOM HOHHO-IUIa3MEHHON obpaboTku c

IIPOU3BOACTBEHHBIMHU C.IIy}K6aMI/I opranun3aniu

VBenoMmiieHHEe B IIUCBMEHHOH (opMe pPYKOBOAMTENSA IIOApA3ACICHUI O
CO3/IaHHU B CBS3M C BBIIOJIHEHMEM CBOMX TPY/JOBBIX OOS3aHHOCTEH WM
KOHKPETHOI'O 33/1aHusl 00BEKTa, B OTHOILIEHUH KOTOPOTO BO3MOXKHA IIPaBOBas
oXpaHa

[loaroroBka TeXHMYECKOH JOKYMEHTAllMM BO B3aUMOJIEHCTBUM C IPAaBOBBIM
noApazfieieHueM Ul II0Ja4d  3asiBKH O  pEerHcTpauuu  o0beKTa
HHTEJUIEKTYaTbHOM COOCTBEHHOCTH B dellepalbHblii OpraH MCIOMHUTEIBHON
BJIACTH, OCYIIECTBIIIONUI peryaupoBaHue B cepe aBTOPCKOro IpaBa H
CMEKHBIX TpaB

[TatenTHBII TMOUCK aHAJIOTHYHBIX 00BEKTOB VHTEJUIEKTYaIbHON
COOCTBEHHOCTH, CBSI3aHHBIX C TEXHOIOTHSIMH BBICOKOPHEPIre€THYECKOI HOHHO-
IUTa3MEHHOM TepMu4iecKoit 06paboTKu

Heobxonnmelie ymenns

AHaM3upOBaTh JOKYMEHTALMIO Ha pa3paboTKy TEXHOJOTHYECKOTo Iporecca
BBICOKOJHEPreTHYECKOH HOHHO-TUIa3MEHHOH 00paboTku

IlpuMeHATH cHCTEMBI YOpaBieHWs Oa3aMd JaHHBIX, 0Oa3aMd 3HaHMIA,
AaHAIM3UPOBAaTh  CHELUAIBHYIO  JMTEpaTypy JUIs  IIOMCKa  CXOXEro
TEXHOJIOTHYECKOTO Mpolecca BBICOKOIHEPreTHYECKOW HOHHO-ILIa3MEHHOM
TepPMHYECKOH 00pabOTKH

BbImonHATE ~ DKOHOMHYECKHME  pacueThl  3aTpaT  Ha  BHEJpPEHHE
TEXHOJIOTMYECKOT0 IMIPOIecca BHICOKOIHEPreTHYeCKOH HOHHO-TUTa3MEHHOMN
00paboTKH, TEKYIMX pPAacXOAOB IPH €ro pealu3alud, SKOHOMHYECKOTO
sddexra OT HOIYYCHHS H3AETHH C OCOOBIMH CBOMCTBAMHM IIPH TTOMOUIH
BBIYUCIIUTEIILHOM TEXHUKU M IPUKIIAJIHBIX IIPOTPaMM

Hcrionp30BaTh CHCTEMBI aBTOMAaTH3HPOBAHHON TEXHOJIOTUYECKOM TOATOTOBKU
OPOM3BOJACTBA JUIA IIOMCKA THIIOBBIX TEXHOJIOTHYECKHUX IMPOIECCOB H
TEXHOJOTMYECKHX IPOLECCOB-aHAIOTOB  BBICOKOIHEPIeTHYECKOH HOHHO-
IIa3MEHHOM TepMHUUYECKOH 00paboTKu

Hcnonp30BaTh CHCTEMBI aBTOMATH3HPOBAHHOM TEXHOJIOTHYECKOH [TOTOTOBKH
IPOU3BOJCTBA /IS peJaKTHPOBAHUS TUIIOBBIX TEXHOJOTHYECKUX IPOLECCOB U
TEXHOJIOTHUECKUX IIPOLIECCOB-aHAJIOTOB  BBHICOKODHEPTeTHYECKOH HOHHO-
IUTA3MEHHON TepMU4ecKoi 00paboTku

Hcnonp3oBaTh CHCTEMBI aBTOMATU3UPOBAHHOH TEXHOJIOTHYECKON OATOTOBKU
IPOU3BOJCTBA JUISl ONpPEJENICHNs TEXHOJIOTHUYECKUX BO3MOXHOCTEH CpPeACTB
TEXHOJIOTMYECKOTO OCHAIIECHMS, UCIIOIB3YEMBIX JIJISi BBICOKOIHEPreTHYECKOM
WOHHO-TUTA3MEHHON TepMHUYECKON 00paboTKH

Hcnonb3oBaTh CUCTEMBI aBTOMAaTH3HPOBAHHON TEXHOJIOTMYECKOI [TOIrOTOBKU
OPOHM3BOJCTBA  JUIL  ONpEJENICHHS  TEXHOJOTHYECKHX  BO3MOXKHOCTEH
KOHTPOJIbHO-U3MEPUTENILHBIX NIPHOOPOB U MHCTPYMEHTOB, HCIIONB3YEMBIX B
TEXHOJIOTMYECKHX IIPOLECCax BBICOKOIHEPreTUYECKOH HOHHO-IIa3MEHHOM
TepMUUYECKOIH 00paboTKN

Hcrionb30BaTh CHCTEMBI aBTOMAaTH3MPOBAHHON TEXHOIOTUYECKOH MOATOTOBKH
IPOM3BOJACTBA IS  HOPMHPOBAHUS  TEXHOJIOTHYCCKMX  OICpaIHii
BBICOKOOHEPTeTHIECKONH MOHHO-TTA3MEHHOM TePMUYECKOM 00paboTKI

Hcnonb30BaTh CUCTEMBI aBTOMATU3UPOBAHHON TEXHOJIOTMYECKOM MOATOTOBKH
IPOU3BOJACTBA JUISI BHIOOpA TEXHOJIOTHMYECKHX PEXKHUMOB TEXHOJIOTHYECKHX
onepanuii  BBICOKOSHEPre€THUYECKOW  HOHHO-TUIA3MEHHOM  TEPMUYECKOH
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00paboTku

Hcnonp30BaTh CHCTEMBl aBTOMATU3UPOBaHHOH TEXHOIOTUYECKOH ITOArOTOBKU
MPOM3BOACTBA [UI1 pacyeTa HOPM pacxoja MaTepHaioB ¥ SHEPIUU B
TEXHOJIOTHYECKUX OIlEpalysaX BBICOKOIHEPIETHYECKOH HOHHO-ILUIA3MEHHOM
TEPMUYECKOi 00paboTKH

Hcmonp30BaTh CHCTEMBI aBTOMAaTH3MPOBAaHHON TEXHOIOTHYECKOH MOATOTOBKU
MPOM3BOACTBA IS O(OpMIIEHHS TEXHOJIOTHYECKON JOKYMEHTAllMd Ha
TEXHOJIOTHYECKHE IIPOLECCHl BBICOKOAHEPIeTHYECKON HMOHHO-TUIA3MEHHOM
TEPMUUECKOi 06paboTku

BeIoIHATE ITIOHUCK JAaHHBIX 0 TCXHOJIOTHYCCKUX mporueccax
BbICOKOBHCpFeTH‘IeCKOﬁ HOHHO-IIJTA3MEHHOM TCpMH‘IGCKOﬁ O6pa60TKI/I B
3JICKTPOHHBIX CIIPABOYHBIX CUCTEMAX U OuOnMMoTEKax

Hcnonb30BaTh CHCTEMBI aBTOMAaTH3UPOBAHHOTO pacueTa M KOMIIBIOTEPHOTO
MOJIEIUPOBAHHS UL ONMCAHUS (PU3MUYECKUX SIBIECHUH, BO3HUKAIOIIMX IPH
BBICOKOHEPreTHYEeCKO NOHHO-IJIa3MEHHOM TepMIdeckoil o0paboTke

OcymecTBiaTh  BBIOOp  [IapaMeTPOB  TEXHOJIOTMYECKOTO  pexuma
BBICOKOHEPreTUYECKOH HMOHHO-IIA3MEHHOH OOpabOTKH B 3aBHCHMOCTH OT
3aJJaHHBIX IKCILTyaTallHOHHBIX CBOMCTB I10JIy4aeMOTr0 IOKPHITHS IPU TOMOIIH
BBIUMC/IUTEIIPHOH  TEXHHUKH, MPUKIAJHBIX [pOrpaMM,  pealu3yHOMUX
MaTeMaTUYECKHE MOJIEIM MAaCCONEPEHOCA IIa3Mbl

OcymecTBIATs ONTHMAILHBIH crioco6 GuKcaluy u3Jenuii B pabouel kamepe,
HaHECEHMs] Ha HW3JIe/Iie TEeXHOJIOTHYECKUX 0OMa30K M IOPOIIKOB, IOABOZA
IIOTOKA I1J1a3Mbl

[IpumeHsATh  BBHIYMCIHMTENBHYIO  TEXHUKY, [PHKIAIHBIE I[POTPAMMBI,
peanu3yrone MaTeMaTHYECKHe MOZENHN MaccollepeHoca B
BBICOKO3HEPIreTUYECKON I1asMe, i ONTUMH3alUM IIOTOKOB IUIa3Mbl B
TEXHOJIOTHYECKOU Kamepe

Pa3zpabaTeiBaTh C IOMOINBIO BBIYUCIMTENBHOW TEXHUKH H IPUKIATHBIX
IIPOTpaMM TEXHUYECKYIO JOKYMEHTAlMI0O Ha TEXHOJOIMYECKHE IPOIEeCCh
BBICOKOIHEPTeTHYECKOI HOHHO-IITTa3MEHHOH 00paboTku

Pa3pabateiBaTh BO B3aUMOJCHCTBUM C TPABOBBIM  IOJpa3/CiICHAEM
TEXHUYECKYIO JOKYMEHTAIMIO Ul MOJA4U 3asBKH O PErHcTpalud 0ObeKTa
HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH B (pe/iepabHBI OpraH HCIOJHUTEIBHOM
BJIaCTH, OCYIICCTBJLIOIIMA peryJIupoBaHue B cdepe aBTOPCKOro MpaBa H
CMEXHBIX IIpaB

OcymecTBiiATh  NATEHTHBIH  MOMCK  OOBEKTOB  HHTEJUIEKTYaJlbHOM
COOCTBEHHOCTH, CBSI3aHHBIX C TEXHOJIOTHUSMH BBICOKOHEPr€TUUECKOH HOHHO-
IUTa3MEHHOM TepMHYECKOH 00paboTKH

Heo6xoaumele 3HaHUS

Oco0eHHOCTH BBICOKOPHEPreTUYEeCKONH HOHHO-TUTa3MEHHOH 00paboTku 110
CpPaBHEHHIO C HOHHO-BAaKyyYMHOH TepMHYECKOil 06paboTKOMH

[Topsimox  odopMieHHs  TEXHMYECKMX  3alaHWii Ha  pa3paboTKy
TEXHOJIOTHYECKAX PEKUMOB BBICOKOIHEPreTHYECKOH HOHHO-TUIa3MEHHOM
00paboTku

Buzapl, HazHaueHHE M TpaBWIAa O3KCIUTyaTalMd oOOpyIOBaHHs Ul
BBICOKOYHEPreTHYECKOH HOHHO-IIIAa3MEHHOM 00paboTKH

KoHCTpyKTUBHBIE  OCOOCHHOCTH M TEXHHYECKHE  XapaKTEPUCTHKU
000pyOBaHUA AJis BBICOKODHEPreTHYEeCKOW MOHHO-TIa3MEHHOH 00paboTku,
HMEIOIIETroCs B OpraHu3anuu

Ousnueckue SABIECHUS, MNpoHUcXoidmme B paboded kamepe B XoJe
BBICOKODHEPreTHUECKOH HOHHO-TIJIa3MEeHHOH 00paboTKH

HoMmunanbHble 3HaUCHHSA HalpsDKCHUSA U JOIMYCTHMBIC 3HAYCHUS CHUJIBI TOKA B
xXoae BBICOKOC—)HCpI‘CTPI‘ICCKOﬁ HOHHO-IIa3MEHHOM 06pa6OTKI/I
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du3uyecKre CBOWCTBA NMPUMEHSEMBIX HCXOJHBIX Ta3000pa3HBIX U TBEPIBIX
BEIECTB, OCOOCHHOCTH WCIOJIB30BaHUS MX IPU BBICOKOIHEPIeTHYECKOM
HMOHHO-IIJIa3MEHHOH 00paboTKe

3aKOHOMepHOCTI/I B3aHMOJICHCTBUS 06pa6aTBIBaCMI:IX HOBCpXHOCTeﬁ C
IIOTOKOM BBICOKOE)HCpFCTPI‘-IGCKOfI I1INTa3MEI

O6mue 3aKkOHOMEpHOCTH 00pa3oBaHUS M SKCIUTyaTallMOHHBIE CBOMCTBa
aMOpP(HBIX, = MHKPOCTPYKTYPUPOBaHHBIX ¥  HaHOCTPYKTYPHPOBaHHBIX
KPUCTAUTMYECKUX TOKPBHITHH

MakcuMaibHO A0NyCTUMBIC 3Ha4YCHHUA TEMIICPATYPLI HarpeBsa
06paGaTI>IBaCMBIX HU3JEJIHH B 3aBUCHUMOCTH OT XUMHUYECKOI0 COCTaBa

Cucrembl aBTOMaTI/I3I/IpOBaHHOI71 TEXHOJIOTHICCKO HOJTrOTOBKH
IIPpOXU3BO/JICTBA: KJIaCcChl, HAUMCHOBAaHHUA, BO3MOXHOCTH U ITOPANOK pa6OTI>I B
HHUX

DneKTpOHHBIC CIPABOYHbIE CHCTEMBl U OWONIMOTEKH: HaMMEHOBaHMUS,
BO3MOXXHOCTH M HOPSAOK pabOTHI B HUX

OCHOBHBIE  METOIBI  pacueTa HSKOHOMHYECKOH  3ddekTuBHOCTH  C
IPHMEHEHUEM BBIYACIUTEIHHON TEXHUKU U TIPUKIIAJHBIX IIPOTPaMM

Enunas cuctema KOHCTPYKTOPCKOW TOKyMEHTAUU

EI[I/IHaSI CHUCTEMA NOIIYCKOB H ITOCAJ0K

Dtambl pa3pabOTKM TEXHOJIOTMYECKOTO PpEXUMa BBICOKOIHEPIeTHYECKOH
MOHHO-TJIA3MEHHOH 00paboTKH

Metoauka BBIOOpA apaMeTpoB TEXHOJIOTHYECKOTO pexuma
BBICOKODHEPIeTUYECKOW HOHHO-TINIa3MEHHOH 00paboTKM B 3aBUCHMOCTH OT
3aJJaHHBIX FKCIUTYaTAllHOHHBIX CBOUCTB MOJIY4YaeMOro MOKPHITHS IIPH IIOMOLIH
BBIUMC/IMTEIBHOA  TEXHWKH, MPUKJIAOHBIX IPOrpamMM, peaTu3yIoIuX
MaTeMaTHYeCKHe MOIEIA MacCONEPEHOCa B BEICOKOIHEPreTHIECKOM IIa3Me

Meroapl  ympaBiaeHHS ~ XHMHYECKMM  COCTaBOM U (pU3HYECKUMHU
XapaKTepPUCTHKaMKM TMOTOKa IUIa3Mbl B IPOIECCe BBICOKOIHEPreTHUECKOH
HOHHO-TUIa3MeHHOH 00paboTkH

CoocoObl  ¢uxcanmu m3aenus B paloueil kamepe, HaHECEHHS Ha HEro
TEXHOJIOTMUECKHX 00Ma30K M OPOIIKOB

MeTtoant yOopaBJICHHS HAIPABJIICHUEM NOTOKA IJIA3MBbI

Cucremsbl aBTOMAaTU3UPOBAHHOI'O pacucTa Hu KOMITBIOTCPHOI'O
MOACIIMPOBAHNA: HAMMCHOBAaHU A, BOSMOJXHOCTH U IIOPSAAOK pa6OTI>I B HHUX

EI[I/IHEU[ CHCTEMAa TEXHOJIOTHYECKOM JAOKYMCHTAIIHH

EJII/IHaSI CHCTEMa TEXHOJIOTMIECKOH ITOATOTOBKH IMPOU3BOACTBA

Buabl, KOHCTPYKIMHM W Ha3HaYeHHE YCTPOMCTB M 0OecHeyYeHUs
IOPOMBIIIUIEHHONW 0€30MaCHOCTH BBICOKOIHEPreTHYECKOM HMOHHO-IUIa3MEHHOM
00paboTku

IIpaBuna odopmicHUS TEXHOJIOTHYECKOM [JOKYMEHTAllMM Ha IPOLECCHI
TepMHUYECKOU 00paboTKH

OcobenHocTH 0GOPMIIEHHS TEXHOJIOTHUECKOH JOKYMEHTAIlMM Ha IPOLECCH
BBICOKOYHEPTeTHIECKOM HOHHO-IUIa3MEHHON 00paboTKH

ITopsmok mpuUMEHEHHs] CPEACTB BBIYMCIUTEIBHONH TEXHUKHM H IHMPHUKIAJHBIX
oporpaMM Ui oopMiIeHHs JOKYMEHTallMM IO pe3yibTaTaM pa3paboTKH
PEXUMOB BBICOKOHEPT€THUECKOH HOHHO-TIa3MEHHO# 00paboTKu

VeinoBuss  NMATEHTOCHOCOOHOCTH — M300pETeHHUs, TIONE3HOW MOJENH |
TIPOMBIIUICHHOTO 00pasua

CocraB KOMIUIEKTa JOKYMEHTOB M MOPSIOK MOJAYM 3asiBKH AT PErMCTpaliy
n300peTeHus

MeTtoanka naTeHTHOr O IIOHCKa
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MCpI:I TEXHHKH 0€30I1aCHOCTH B TEPMHUIYCCKOM ITPOU3BOACTBE

HOpHI[OK IIPUMECHCHUA CPEACTB I/IHIII/IBI/IIlyaJII)HOﬁ H KOJIJIEKTUBHOH 3alTUTEI B
TEPMHUICCKOM IIPOU3BOACTBC

TpebGoBanusi oxpaHsl Tpy/Ja, MOXAPHOM, IPOMBIIUIEHHOM, SKOJIOTHYECKOH U
9JIeKTpoOe30nacHOCTH

Jpyrue xapakTepuUCTUKHI

3.3.2. Tpynosas pyHkuus

BrisBnenue npuunH ne¢ekToB nocie YpoBeHb

HanmeHoBanue = TEXHOJIOTHYECKHX MPOLECCOB BBICOKOIHEpreTudeckoit | Koa | C/02.6 | (momyposens) = 6

MOHHO-TIIa3MEHHON 00paboTKU KBTHHKALMH

TpynoBele neiicTBust

C6op wuHpOpMaMM O HAIMYMM peKJaMalMii Ha TOKPBITHA IHOCie
BBICOKO3HEPreTHYEeCKOi HOHHO-TIa3MeHHO# 00paboTku u nudpoBu3amus ee
C TIOMOIIBIO BEIYHUCIIHTEIBHON TEXHUKI

O6o001eHne pexiaMandil U BHLIBICHHE BO3MOXHBIX IPUYUH BO3HUKHOBEHUSI
ne(eKTOB HOKPHITHH TMOCTe BBICOKO3HEPTETHYECKOH HOHHO-ILIa3MEHHOM
00paboTku

CucreMatuzanus U nHQpoBU3aus JaHHBIX 0 GaKTHIECKOM YpOBHE KauyecTBa
MOKPBITHIA ITOCJIE BEICOKOSHEPTETUUYECKO HOHHO-TIIIa3MEHHOU 00paboTKu

CratucTuyeckuif aHalU3 BIMSHUS [apaMETPOB TEXHOJIOTHH, COCTOSHHS
UCXOJHBIX IOBEPXHOCTEH, XHMHUYECKOIO COCTaBa M CBOMCTB PaCXOIHBIX
MarepuajoB  Ha  OKCIIyaTalUOHHblE  CBOHCTBa  W3JeNUi  mocine
BBICOKO3HEPreTUYECKOH HOHHO-IIJIA3MEHHOH 00paboTku

O600menne uHGOPMAMM O TPUMEHIEMBIX TEXHOJOTHAX M CPEICTBax
KOHTpOJIL KauecTBa U3JCIUM TMOCHe BBHICOKORHEPIeTHYECKOH HOHHO-
IUIa3MEHHOM 00paboTKU

[IpoBenenne BBHIOOPOYHBIX HCHBITAHUN IIOBEPXHOCTH M3J€IHMH  1mocie
BBICOKOHEPreTHYECKOH HMOHHO-IUIa3MEHHOM 00pa0OTKH Ha TBEPIOCTH,
H3HOCOCTOMKOCTh, KOPPO3HOHHYIO CTOHMKOCTh, TEIUIOCTOHKOCTBH, aATe3uio B
[eJIIX YTOYHEHHUS 3aBUCUMOCTEH HKCIUTyaTallMOHHBIX CBOMCTB OT MapaMeTpOB
TEXHOJIOTHYECKUX IIPOLIECCOB

KoHTposb mpoBeAeHHUs CHELUANBHON MOATOTOBKM OOpasLOB I TOHKHX
UccleI0BaHui’ CTPYKTYPHI IIOBEPXHOCTH U3eni nocie
BBICOKOYHEPreTHUECKOH HOHHO-TUTa3MEHHON 00paboTKu

[IpoBeeHne BBIOOPOUHBIX TOHKHX HCCIEIOBAHUM CTPYKTYPHI NMOBEPXHOCTH
U3JIeMA TOCJi€ BBICOKOPHEPTreTHUECKOH HOHHO-IUIa3MEHHOM 00paboTku B
HENAX BBUIBJICHUA Ae(EKTOB CYOMHUKPO- M HAHOCTPYKTYPBI

[IpoBeneHre BBIOOPOYHBIX XHMHYECKUX MCCIEIOBaHUNM MHOTOCIONHBIX
MOKPBITHI MOCJIE BEICOKOYHEPTeTHYECKONH HOHHO-TIIa3MEHHON 00paboTKu

O(bOpMJIeHI/Ie 3aKJIIOYCHUH O 3aBHUCMMOCTH KadecTBa IIOBEPXHOCTH 51631 (31001
HoClec BBICOKOZ—)HepFCTI/I‘IeCKOﬁ HOHHO-ILIa3MEHHOK 06pa6OTKI/I oT
TEXHOJOTHYCCKHUX IIPOHECCOB, PACXOAHBIX MATCPHAIIOB U HCXOAHOIO
COCTOSAHUA ITOBEPXHOCTH

PazpaGOTKa IIpCI[J'IO)KeHI/Iﬁ 0 YCTpaHCHHIO HJIH YMCHBHICHHUIO BJIMSAHUA
TEXHOJIOTUYCCKUX IIAapaMCTpPOB, pPACXOAHBIX MATCPHAIIOB W HCXOAHOTO
COCTOsIHHA IIOBEPXHOCTH HaA lle(beKTBI IIOBEPXHOCTU H3Jenuil  mocie
BBICOKOZ—)HCpI'CTH‘-ICCKOﬁ HOHHO-ILIa3MEHHOMN 06pa60TKI/I

CornacoBaHue TpEUIOKEHUH II0 BHECEHMIO H3MEHEHHH B IIPOLECCHI
BBICOKODHEPT € THUECKOH HOHHO-ILJIA3MEHHOI 00paboTku C
IPOU3BO/ICTBEHHBIMH I10/Ipa3/IeJICHAsIMH OpTaHH3allHu{




24

BHeceHune mOpeaioKEeHHd IO H3MEHEHHIO METOAMK M TEXHONOTHYECKHX
IpPUEMOB  TEKYIIEro  KOHTpOJII  MOBEPXHOCTH  M3JeNuil  moclne
BBICOKOOHEPreTHUECKO HOHHO-TIIIa3MEHHOH 06paboTKH

HeoOxonumbie ymMeHUsA

[IpUMEHATh METOAMKH KOHTPOJIS IPOYHOCTH U TBEPAOCTH IHOBEPXHOCTH
U3JENIUM  1OCJI€  BBICOKODHEPreTHYECKOW HOHHO-IUIA3MEHHON 006paboTku
HWHJCHTHPOBAHHEM

[IpuMeHATh crequaibHblE METOJMKH HMCIBITAHWKA IOBEPXHOCTH M3JIEIUH,
MOJBEPTHYTHIX BBICOKOIHEPreTHYECKOH MOHHO-TIIa3sMEHHOH 00paboTke, Ha
H3HOCOCTOMKOCTH, KOPPO3HOHHYIO ITPOYHOCTb, TEIUNIOCTOMKOCTL M aJIN€3UI0 K
TIOJIIOXKKE

KonTtpomipoBars npoOomoAroToBKY 00pa3LioB MHOTOCIIOMHBIX HOKPBITHI IS
TOHKHMX HCCJI€JOBaHUM CTPYKTYPBl M XHMHUYECKOTO COCTABAa, BBHITOIHAEMYIO
crenuaucTaMu 60Jiee HU3KMX YPOBHEH KBaupukauuu

[IpUMeHATH  ATOMHO-CWJIOBYI0 M TYHHEIBHYI0  MHKDOCKONHIO  JUIs
UCCIIENOBAHHS TOHKOM CTPYKTYpHl MOBEPXHOCTH W3JCIHH, IOJBEPIHYTBIX
BBICOKODHEPTeTHUECKOI HOHHO-IIIIa3MEHHOH 00paboTke

[IpuMeHATH  METOAMKM  XMMHYECKHX  HCCIICAOBAaHMM  MHOTOCIOMHBIX
HOKPBITHH WM3AETMI IOCTI€ BBICOKO3HEPIETHYECKOH HMOHHO-IIa3MEHHOM
006paboTkn

OueHUBaTh OCHOBHBIE IIOKa3aTelM KauyecTBa W3JENMH, IIOABEPIHYTHIX
BBICOKOOHEPIeTHYCCKOI HOHHO-TIIa3MEeHHOH 06paboTke

Hcnons30BaTh KOMOBIOTEPHBIE H3MEPHUTEIBHBIE CHCTEMBI ISl KOHTPOJIA
HapaMeTPOB BBICOKO3HEPT€THYECKOH HOHHO-IIIa3MEHHOM 06paboTKu

BHOCHTH MOTHBHPOBaHHBIE TIPEUIOKEHHS O BO3MOXKHBIX NPUYHHAX Ae(DEKTOB
HOKPBITHI TI0CJIe BHICOKO3HEPIeTHYECKOH HOHHO-IUIa3MEHHOH 00paboTku Ha
OCHOBE aHaJIu3a MOCTYIAOIINX peKIaMaii Ha U3JeIusd

HpI/IMeHHTB CTATUCTHYCCKUEC MCTOAbI YIIPABJICHHUA Ka1CCTBOM

IlpuMeHATs DJIeKTpOHHBIE TabnMMIbl, 6a3pl AaHHBIX, Oa3el 3HAHUH U
CIHenManbHble  OPUKIAAHBIE  MPOTCPaMMBI,  PEATM3YIOIMIME  METOIBI
MaTeMATHYECKOM CTATUCTHKH, B IENIAX KOHTPONSA KadecTBa H3JIEIMiA,
TIOIBEPTHYTHIX BHICOKOIHEPreTHIECKOM HOHHO-TIIIa3MEHHOH 00paboTKe

[TpyuMeHATh MakeThl MPUKJIAJHBIX IPOrpaMM CTaTHCTHYECKOIO aHajiu3a Ui
aHald3a pe3yJbTaTOB MCIBITAHUNA OJKCIUIyaTalUOHHBIX CBOMCTB H3JENHH,
IOABEPTHYTHIX HOHHO-BAKYyMHBIM IIpOIIECCaM TepMHUUECKOH 06paboTku

OnTuMU3UpOBaTh IUIAHBI UCHBITAHHH 5KCIUTyaTallMOHHBIX CBOMCTB M3JENHH,
IOJABEPTHYTHIX MOHHO-BAaKyyMHBIM IIpOLiecCaM TepMHUYecKoH oOpaboTkH, ¢
IPUMEHEHHEM MPUKIAIHBIX IPOTPaMM CTATUCTHYECKOTO aHaJIN3a

PaspabarpiBaTh 3aKIIOYEHHS O IPHYMHAX CHIDKEHHSA OKCILTyaTallHOHHBIX
XapaKTepUCTHK H3JeNUH, IOABEPTHYTHIX BBICOKODHEPIETHYECKOM HOHHO-
IJI1a3MeHHOU 00paboTKe

PaspaGaTbiBaTh M COTJIACOBBIBATH C IPOU3BOJACTBEHHBIMU MOApA3ACICHUIMHA
OPEAJIOKEHHsT [0  KOPPEKTHPOBKE  TEXHOJOTHYECKMX  MPOLECCOB
BBICOKOHEPTeTHYECKO HOHHO-IIa3MEHHOH 00paboTKU

dopMynMpoBaTh TPEAJNOKEHHUS 110 TMOBBINICHUIO KayecTBa H3JENHH,
HOABEPTHYTHIX BBICOKOAHEPIETHYECKOH HOHHO-TIIIA3MEHHOH 00paboTke, B
BHJIC TEXHUUECKOH TOKyMEHTaUUH

dopMyIUPOBATH MPEATIOKEHUS O COBEPIICHCTBOBAHMH NMPHEMOB H METOIOB
TEKYIIEro  KOHTPOJIL  pe3yJbTaTOB  BHICOKODHEPIeTHYECKOH  MOHHO-
1a3MeHHON 00paboTKu

HGO6XOIII/IMBI€ 3HaHUA

XUMHYECKHM COCTaB M CBOMCTBa 00pabaTblBaéMBIX M PacXOIHBIX
MaTepualioB, OCOOEHHOCTH TEXHOJOTUH BBICOKOIHEPIETHYECKOM MOHHO-
T1a3MeHHON 00paboTku
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KoHCcTpyknuss W yClOBHA  3KCIUTyaTallMM — W3JENUH, I10JBEpPraeéMbIX
BBICOKOHEPreTHYeCKOH HOHHO-TUIa3MEeHHON 00paboTke

PykoBojsimie Marepualibl M0 BBICOKOIHEPTETHYECKOW HOHHO-TUIA3MEHHOM
o0paboTke © MeroJaM KOHTpPOJS €€ TEXHOJIOTMYECKHX IapaMeTpoB,
PacXOJHBEIX MaTepPUaAIOB, 0OpabaThIBaEMbIX TOBEPXHOCTEH

Buasl u mapamerpbl INPHMEHSEMBIX B OpPraHU3allMM  TEXHOJIOTMYECKUX
IIPOIIECCOB BEICOKOOHEPTeTHUECKOH HOHHO-IUIa3MEHHON 00paboTKU

Buasl ¥ KOHCTPYKIHUS TPHUMEHSEMOTO B OpPraHH3alUN TEXHOJIOTHYECKOTO
000pyIOBaHUs IS BEICOKOAHEPTETHUECKOW HOHHO-TIa3MEHHOH 00paboTKH

YCTpoHCTBO, BO3MOXHOCTH, TPUHUOUI JACHCTBUS OOOpYNOBaHMS  JUIS
HUCMIBITAHHHA  TBEPAOCTH M TPOYHOCTH  MOBEPXHOCTH  M3ACIHHA
HHJCHTUPOBaHHUEM, IIpaBiia pabOTHI HA HEM

YCTpPOHCTBO, BO3MOXHOCTH, TPUHIUI JAeHCTBHA OOOpYJOBaHUS  JUIS
HCIIBITAHUH IOKPBITHA HAa HW3HOCOCTOMKOCTh, KOPPO3HMOHHYIO CTOHKOCTD,
TEIIOCTOMKOCTH U aAr€3UI0, MpaBmia paboThl HA HEM

Mertoauka TOATOTOBKA OOpa3soB MHOTOCIONHBIX TOKPHITHH H3IETHil,
[MOJIBEPTHYTHIX BHICOKOIHEPreTHYECKOW HOHHO-TUIA3MEHHON 00paboTKH, IS
TOHKHX METAIOrpadHMueCcKUX UCCIICAOBAHIH

MeTtoauka NpOBENEHHS TOHKUX HCCIIEOBaHHH 00pa3lioB MHOTOCIOHHBIX
MOKPHITUA  WM3A€NMH, IOJBEPrHYTHIX BBICOKO3HEPIETHYECKOH  HOHHO-
IUIa3MEHHOH 00paboTKe, NpH INOMOIIM ATOMHO-CHJIOBOM M TYHHEIBHOM
MHKPOCKOIIUH

3aBHCHMOCTH 3KCIUTyaTallHOHHBIX CBOMCTB M3JENHH OT TEXHOJIOTHYECKUX
MapamMeTpoB = MPHMEHSIEMBIX IPOIECCOB BBICOKOZHEPIeTUYECKOH HOHHO-
I1a3MeHHOM 06paboTku

[TocnenoBaTeIbHOCT  JEHCTBUM  INpH  OLIGHKE  KadecTBa  M3JENHA,
ITOIBEPTHYTHIX HOHHO-BAaKyyMHOU TEPMHUUYECKOH 00paboTke

Metoarka HCNONB30BaHUS M BO3MOXHOCTH 3JIEKTPOHHBIX TaOJNMI[, CHCTEM
ynpaBieHds 0a3aMu JaHHBIX, 0a3aMu 3HAHMH M OPUKIAIHBIX IPOrpamM,
IPUMEHSEMBIX B OpraHd3ally, HCHOJb3YeMbIX IS KOHTpOJIS KadecTBa
TMPOAYKIUH TEPMHYECKOTO TIPOU3BOJCTBA

B0O3MOXHOCTH METOOB MareMaTH4yecKoH CTaTUCTHKH, IIpUMCHACMBIX B
HEJISIX KOHTPOJIA KA4Y€CTBaA

ITakeTnt IIPHKIIAOHBIX IIporpaMM CTaTHCTUYECKOI'O aHaJli3a. HAUMCHOBAHUA,
BO3MOXXHOCTH U IOPAAOK pa6OTBI B HUX

Bo3MoxxHOCTH H IpaBHIa SKCIIyaTallHM KOMITBIOTCPHBIX H3MCPHUTCIBHBIX
CHUCTEM KOHTPOJIA (1)I/I3I/I'-ICCKI/IX napaMeTpoOB

Metoauka ompeneneHus NpHYMH Opaka mocie BBICOKOOHEPreTHYECKOU
HOHHO-TUTa3MEeHHOH 00paboTku

ITopsimox cocTaBiieHUs TEXHUYECKOH JOKYMEHTALlMH IO BOIpOCaM KadecTBa
BBICOKOSHEPreTHYECKOH HMOHHO-IUIa3MEHHOW 0o0paboTKHM TpH  ITOMOINH
CPEJICTB BBIUUCIIMTENLHON TEXHUKH M IPUMEHSIEMBIX ITPUKIAIHBIX IPOrpaMM

[Topsimok pa3paboOTKH ¥ COrJIacoBaHHs MpPEUIOKEHUH IO KOPPEKTHPOBKE
napaMeTpoB TEXHOJOTHMUYECKHX IIPOLIECCOB BBICOKORHEPreTHYECKOH HOHHO-
IJIa3MEHHOM 00pabOTKH

ITopsimok coryiiacoBaHus NPEATOXKEHHH 10 M3MEHEHHIO METOAUK KOHTPOJII
XapaKTEPUCTHK M3AETHA TIOCIe€ HMOHHO-IUIA3MEHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB TepMuieckoit 06paboTku

MCpBI TEXHUKU 0e30MacHOCTH B TEPMUYCCKOM ITPOU3BOLACTBE

HOpXI[OK IIpUMCHCHUA CPCACTB HHI[HBHHyaHLHOf/'I M KOJUICKTUBHOM 3alllUTHI B
TEPMHUYICCKOM ITPOU3BOACTBE
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TpeboBanus oxpaHbl Tpy/Ja, NOXApHOH, IIPOMBIIIIIEHHON, 3KOJIOTHYECKON U
AIEKTPOOE30NaCHOCTH

Jlpyrue xapakTepUCTHKH | -

3.4. O6006menHas TpyaoBas GyHKOus

Pa3paboTka KOMIIEKCHBIX PEIIEHUH B
HanuMeHOBaHHE 00J1aCTH MOHHO-IIa3MEHHBIX TEXHOJIOTUH Kon D
TEPMUYECKOH 00paboTKH

VposeHn 5
KBaTH(pHUKaLUU

Bo3MosxHBIE
HauMEHOBaHHUs
JIOJDKHOCTEH, nmpodeccuii
paboumnx

HmxeHep-TeXHOJIOT HOHHO-IUIa3MEHHON TepMuyeckoit 00padboTky |
KaTeropuu

WnxeHep HOHHO-TINIa3MEHHOM TepMHUecKoit o6pabotku I kaTeropuu
Beaymuii nHXeHep-TEXHOIOT HOHHO-IUIA3MEHHON TEPMUYECKON
ob6paboTku

Benymmit nmkeHep HOHHO-TUIA3MEHHOW TEPMUYECKOH 00paboTku

[Tytn moctmxeHus KBauuKanun

O6pazoBanue u 00yueHHE

Briciee oO6pasoBaHue — MarucrTparypa

OnpIT mpaKTH4YECKO#
paboTsI

Jlnst nomxHOCTEH MHXKEeHEpOB | KaTeropuy He MeHee OJHOTO roJia B
JIOJKHOCTH MHKeHepa Il kareropuu B 06J1acTH MaTepHaIOBEACHUS U
TEXHOJIOTMH MaTE€PHAJIOB

Jnst toypkHOCTEH BEAyIIMX HH)KEHEPOB HE MEHEE OJIHOr0 rojia B
JIOJDKHOCTH MHXKeHepa | kaTteropuu B o61acTu MaTepuanoBeIeHUs 1
TEXHOJIOTUN MaTepHaJIOB

Oco0Opble yciioBus JomycKa
K pabore

[TpoxoxkaeHue 00s3aTeNbHBIX MIPEIBAPUTENBHBIX U MEPHOTUICCKUX
MEAUIUHCKHX OCMOTPOB

[IpoxoxneHre oOyueHHs MepaM TOKapHO 6€3011aCHOCTH
[TpoxoxaeHne o0ydeHHs IO OXpaHe TPYAA U MPOBEPKH 3HAHHIA
TpeOOBaHUI OXpaHBI TPYAa

Jlpyrue xapakTepuCcTUKH

PexoMenayercs qononHUTENbHOE MpodeccHoHATEHOE 00pa3oBaHue —
TIPOrpaMMBI IMTOBBIIIEHAS KBUIN(PHUKAUN HE PeKe OHOTO pa3a B IATH JIET

CnpaBounas nHpoOpMaIus

HanmeHnoBaHue Ha4aIbHOW TPYIIEI, JOJKHOCTH,
HaumeHOBaHuE NOKyMEHTa Kog po(ECCHU KK CIIEIUATBHOCTH, HalpaBJICHHUS
MOATOTOBKH
OK3 2141 WH>xeHepsl B IPOMBIIIUIEHHOCTH U HA IIPOU3BOJICTBE
EKC - Wuxenep-TexHoJI0T (TEXHOJIOT)
OKIIJTP 22854 HHxeHep-TexXHoJIoT
Ilepeuens BO 22.04.01 MartepuanoBeicHHE U TEXHOJIOTHU MaTEpUaIOB

3.4.1. Tpynosas ¢pyHkuus

HanmeHoBaHue

o06paboTku

Pa3paboTka KOMIUJIEKCHBIX pENICHUI B

00JIaCTH IPOU3BOACTB H TEXHOJIOTHUECKMX YposeHs
. . i Kom | D/01.7 | (nmomyposensn) 7
IPOLECCOB HOHHO-IUIa3MEHHOM TEPMHIECKO KBATHUKALIT
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Tpynossle geicTBuA

BrisiBiieHHE BO3MOXXHOCTEH HHTErpUPOBaHMS ACHCTBYIOIIMX O0OpYIOBaHUS
¥ TEXHOJIOTHI HOHHO-TUIA3MEHHOHN TepMUYecKoit 06paboTku

BriiBneHne noTpeOHOCTH B pa3pabOTKe KOMIUIEKCHBIX TEXHOJIOTMYECKHX
pelleHuii B 00J1aCTH HOHHO-TJIA3MEHHOM TEPMHUYECKOH 00paboTKH

OnTuMH3anMs MaTepHATBHBIX M HH(OPMAIMOHHBIX IPOH3BOJCTBEHHBIX
TIOTOKOB MpPH NPOEKTHPOBAHWH KOMIUICKCHBIX pELICHUi B 001acTH MOHHO-
TIa3MEHHOM TepMUYecKoit 00paboTku

Pa3paboTka CTPYKTyphl TEXHOJOTHYECKMX KOMILIEKCOB HMOHHO-IIA3MEHHON
TEPMHUIECKOH 00pabOTKH, COOTBETCTBYIOLIEH ONTHMAJIBHBIM MaTepHATHHBIM
1 HHPOPMAIMOHHBIM TOTOKaM

BeiOop ONTHMaJBHOTO TEepMHYECKOro oOOpymoBaHHs It oOpaboTKH B
HOHHO-IUIa3MEHHBIX CpellaX, BCTPaMBaeMOro B IIPOU3BOJICTBEHHBIE JIMHUM,
00eCIeyrBalONIero HaMIyJIIHe COOTHOINEHHS IEHBI M KayeCTBA T'OTOBOM

NIPOAYKIHUHA

C03lIaHI/IC 3a4BKHA Ha HOHHO-IIJIA3SMCHHOC TCPMHUYCCKOC 06opy11013aHI/Ie

Pa3zpaboTka TeXHMYECKOTO 3aJaHus Ha HOHHO-IUIa3MEHHOE TEPMHUYECKOe
obopynoBaHue

CornacoBaHue TEXHHYECKOTO 33/JlaHUS HA HOHHO-IUIA3MEHHOE TEPMHYECKOE
o0opyoBaHHe ¢ PYKOBOACTBOM MOAPA3IENCHUS U SKOHOMUYECKON CiTyk00ii
OpraHu3aluu

Opranuszanus pa3pabOTKH TEXHOJIOTHYECKHX IIPOLIECCOB MOHHO-ILUIA3MEHHOM
TEPMHYECKOH 00pabOTKH, MHTErPHPOBAHHBIX B IPOM3BOJCTBEHHBIC JIMHHUU
W3TOTOBJICHUS U3JIENUN

[IpoekTHOE PYKOBOACTBO TPYIIOH HWH)XXEHEPOB M TEXHUKOB IpH pa3paboTke
TEXHOJIOTHYECKUX IIPOLIECCOB MOHHO-ILIA3MEHHOH TepMH4YecKod 00paboTky,
WHTETPUPOBAHHBIX B IPOM3BO/ICTBEHHEIE JIMHUM U3TOTOBIICHUSI W3

Heobxoaumbie yMmeHHs

Ounpenenars NOTpeOHOCTH B MHTETPHUPOBAHHBIX B IIPOU3BOJCTBEHHBIC JINHUH
KOMIUIEKCHBIX PEIICHUSX B 0OJACTH TEXHOJIOTMYECKUX IPOIECCOB HOHHO-
IUIa3MEHHOHN TepMUYecKoit 00paboTku

OmnpeneniaTs ONTUMAIBHYIO CXEMY MaTepHaIbHBIX W HH(pOPMaIMOHHBIX
IOTOKOB B  pa3pabaThIBaeéMBIX  HMHTETPHUPOBAHHBIX  TEXHOJIOTMYECKHX
NpOIECccaX HOHHO-IUIA3MEHHOW TepMHUYECKOH 00paboTKM NpH HOMOIIH
KOMIBIOTEPHOTO MOZEINPOBAHUS

OC}’HICCTBJISITB OKOHOMHYCCKHE PpaCUCThl IPpH IIOMOIIH BBIYMCIUTEILHON
TCXHUKHU U NPHKIAAHBIX ITpOrpaMM

OcymecTBnsATh (OPMHUPOBAHUE CTPYKTYP KOMIUIEKCHBIX CHCTEM HOHHO-
IUTa3MEHHOH TepMHueckod o00paboTKM NpH IMOMOMIM BBYMCIMTEIBHOM
TEXHHKH W MPHKJIATHBIX TPOTpaMM

OCyIIIeCTBJ'IHTB HHTErpanuro HOHHO-IUIa3MEHHOTO TEPMUHUCCKOTI'0
060py,ZIOBaHI/I$I B IIPON3BOACTBCHHLIC JINHUU
Onpenenmb HOMCHKIIATYpPY HOHHO-IIIa3MCHHOT O TEPMHUYICCKOI'0O

o0opyIOBaHMs, BCTPaUBAaEMOI0 B  IIPOM3BOJACTBEHHBIE  JIMHHH, U3
cooOpaxkeHnid TpebyeMoro KadecTBa TIOTOBOH NPOXYKLIHMH, 3aTpaT H
IPOMBILUIEHHON 0€30I1aCHOCTH

Hcnonp30BaTh CHCTEMBl aBTOMAaTH3MPOBAHHOIO pacyeTa U KOMHOBIOTEPHOTO
MOJEJIUPOBAHUS JJIsl ONUCAHUS (UIHYECKUX SBJICHUH, BO3HMKAIOIIMX INIpU
IPUMEHEHUH KOMIUIGKCHBIX peIleHHii B 00JacTH HMOHHO-TIa3MEHHOTO
TEPMHUYECKOT0 000PYHOBAHUS

[IpuMeHATH, BRIYHCIUTENBHYI0 TEXHHKY M MPOrpaMMHOE oOecnedeHHe Ipu
pa3paboTKe TEXHHYECKUX 3a/1aHuil Ha HOHHO-ILIa3MEHHOE 000pyi0BaHue

[TporHo3upoBaTh pacxoAbl W SKOHOMHYECKHE 3¢¢deKT oT HHTerpauu
o0opynoBaHHs HMOHHO-TJIA3MEHHOMU TEPMUYECKON 00paboTku B
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TIPOU3BOJCTBECHHBIC JINHUU

[IpuMeHsTh BBIYHCIUTENBHYIO TEXHUKY ¥ NPHUKIAJHBIE [POTrpaMMBI IIpH
HHTErpanuu 060opyJ0BaHHsS HOHHO-IUIA3MEHHOM TepMHUYECKOil 00paGoTKH B
IIPON3BO/ICTBEHHBIE JTMHUHN

OdopMIIATh  TEXHOJOTHMYECKYIO JOKYMEHTAUUI0O B O0JAacTM  HMOHHO-
IUTa3MEHHBIX IPOLECCOB TEPMHUUYECKOH OOpabOTKM B COOTBETCTBHHM C
JEHCTBYIOIIUMH TPEOOBAHUSAMH TPU MMOMOLIM BBIYUC/IUTEIBHONR TEXHUKU M
TIPUKJIATHBIX IIPOrpamMM

OpraHu30BbIBaTh B3aHMOJACHCTBHE M HMH()OPMAIIMOHHBIE ITOTOKH MEXIY
HH)KEHEpaMHM M TEXHHUKaMHM, yJacTBYIOIIMUMH B HHTErpallMd 00OpYAOBaHUS U
TE€XHOJIOTHIA HMOHHO-IUIa3MEHHOH TEPMUYECKOM 00paboTku B
IPOM3BOJICTBEHHBIE JIMHUN

[MpocmarpuBaTh  3allaHUPOBaHHBIE pPabOTH, KOHTPOJUPOBATH CPOKH
BHIIOJIHEHUS paboT, ONpeleNiaTh Ha3HAYCHHBIE pECYpChl, OYEPEAHOCTD
BHIIIOJIHEHHS paboOT, IOAaBaTh 3asgBKM Ha BHECCHHME W3MCHEHHMH B
OYEepEeTHOCTh pabOT, OTMEYaTh BBINOJHEHHE pPaldOT, TOTOBUTH OTYETHI O
BHIMMOJIHEHHBIX paboTax ¢ HCHOJB30BAaHHEM TNPHUKIAJHBIX IPOrpaMM
YIIPABJICHHUS IPOCKTAMH

OcCyIecTBIATh ONMEPATUBHOE HPOEKTHOE PYKOBOACTBO IPYIIION HHXEHEPOB U
TEXHUKOB, YYaCTBYIONIMX B HHTErpallid 0OOPYAOBaHMs U TEXHOJIOTHH MOHHO-
IUTA3MEHHOM TePMHYECKOH 00pabOTK! B IPON3BOICTBEHHEIE JTMHUN

HeobxonuMEle 3HAHUS

HOpMaTI/IBHO-TeXHI/I‘{eCKI/IC H  PYKOBOAAIIHAC  HJOKYMCHTBI Ha  HMOHHO-
MJIa3MCHHOC TCPMHYECKOC 060pyIl0BaHI/IB, a TaKXC TCXHOJIOIHYCCKHUEC
IIPOLUECCHI U UX PE3YJIbTATHI

BuIpl, KOHCTPYKTHBHBIE OCOOEHHOCTH, TEXHOJIOTMYECKHE BO3MOXHOCTH H
NOpSAZIOK MHTErpai oOopylOoBaHHUsS HOHHO-IUIA3MEHHOH TepMHYECKOH
00paboTKH B IpON3BOACTBEHHBIE JIMHUU

Mertoauka MOJEIUPOBAHUS MaT€pPHATBHBIX M UHPOPMALMOHHBIX MMOTOKOB B
KOMIIEKCHBIX CHCTEMAaX M IPOW3BOJACTBEHHBIX JIMHHSAX IPH IIOMOIIH
BBIYUCITUTEIFHON TEXHAKH U PHKJIAHBIX TPOrpaMM

Cucremsbl aBTOMATU3HNPOBAHHOTI'O pacycTa )41 KOMITBIOTCPHOT'O
MOACIMPOBAHKA: HAUMCHOBAHUsI, BOSMOXXKHOCTH U INOPAAOK pa6OTBI B HUX

[IpuHiunel  QyHKIMOHUPOBAaHHS MaTEpUANBHBIX W HMHGPOPMALHOHHBIX
TIOTOKOB B KOMIUIEKCHBIX CHCTEMaX M MIPOM3BOACTBEHHBIX JIMHHUAX

Meroauka pa3paboTKH CTPYKTYP KOMILIEKCHBIX CUCTEM U TIPOU3BOICTBEHHBIX
JIMHUHI TP IIOMOIIM BBIYMCIUTEIBHON TEXHUKU M MPHUKIIAJHBIX MPOrPaMM

TpebGoBaHus, mpexbSBIIEMble K HOHHO-IUIA3MCHHOMY TEPMHUYECKOMY
000pY/I0OBaHHUIO, BCTPAaUBa€MOMY B IPOM3BOJACTBEHHBIC INHUN

Metomuku pacdyera SKOHOMHYECKOH d(GEKTUBHOCTH C IPUMEHEHHUEM
MPHUKJIAIHBIX TPOTpaMM

Enunas cucteMa KOHCTPYKTOPCKOM JIOKYMEHTAILIUU

EnuHas cuctemMa qOMYyCKOB M MOCAJ0K

Enunas crucreMa TEXHOJIOTHYECKOH JAOKYMCHTallUH

E}II/IHaSI cHCTEMA TEXHOJIOTHYECKOM MOATrOTOBKH IPOU3BOACTBA

Oco0OeHHOCTH  TpUMEHEHHs Oo0OpyIOBaHHS JUISI  HOHHO-TUIA3MEHHOM
TEPMUYECKON 00pabOTKH, WHTETPUPOBAHHOTO B KOMILJICKCHBIE CHCTEMBI M
MPOU3BO/ICTBEHHbBIE JINHUN

CrpykTypa, BO3MOXHOCTH W  amllapartHas  peaju3aldsi  CHCTeM
ABTOMATHUYECKOTO YIpaBJICHUsS HPOHU3BOJCTBEHHBIMH JIMHUSMH, B KOTOpBIC
WHTErPUPOBAaHO 000PYOBaHHE HOHHO-IUIa3MEHHOM TEPMHUYECKOH 00paboTKu

MeTomuku NPAUMECHCHUA CHUCTCM YIIPABJICHUA 0azaMH MJaHHBIX H OazaMu
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3Hanui

ITpuHOMIBL KOMIIBIOTEPHOM 6e301acHOCTH IIpH pabote Ha
ABTOMATH3HUPOBAHHBIX pabOYMX MecTaX, BKIIOYEHHBIX B JOKAILHYIO H
BHEIITHIOIO CETh

OCHOBBI YIIpaBJIeHUs IIEPCOHATIOM

OCHOBBI PYKOBOJCTBA IIPOEKTOM

[IpukiagHble TporpaMMbl — YIpaBlieHHs  IPOEKTaMH:  HAaMMEHOBaHUS,
BO3MOXXHOCTH U MOPSIOK PabOTHI B HAX

[IpHHOMITBL CTAHJAPTH3AIMHA M YHUUKAIMH B 00NacTH NPOMBIIUICHHOR
nudpoBU3aIUN

OCHOBBI HAJIE)KHOCTH W YCTOWYHBOCTH IU(POBBIX TEXHOJIOTHIA

[TprHIIMTIBI aBTOMATH3UPOBAHHOIO YIIpaBJIeHHs] THOKMMHU IIPOU3BOJICTBAMHU

Meroayka ynpaeijieHAs HHPOPMAIHOHHBIMHE TOTOKaMH

OCHOBBI HMHTEJJIEKTYyaJIbHBIX IOJCUCTEM aBTOMATHYECKOrO MPHUHATHA H
peann3alyy pereHui

IMopsimok ohopMIEHHST TPOU3BOACTBEHHO-TEXHUUYECKOH OKYMEHTALUH C
UCIIOJIb30BAHNUEM BBIYMCTUTEIEHON TEXHUKH U IIPHKJIAJHBIX IPOTPaMM

HNudopmanroHHble TEXHOJIOTUH, obecnieunBaroIue nepejayy,
ABTOMATH3HPOBAHHYI0 00pabOTKY ¥ BU3yIM3aLMIO COOMpPaeMbIX JAHHBIX

HpI/IHIII/IHLI A MCTOIBI OpraHu3aniuy TCPMHUYICCKOT0 IPOU3BOJACTBA

Mepbl TeXHUKH 6€30I1aCHOCTH B TEPMUYECKOM ITPOU3BOJCTBE

IMopsi 1ok MpUMEHEHH CPEACTB HHAMBUAYATBHOM M KOJUIEKTHBHOH 3aIlWTHI B
TEPMHYECKOM MMPOU3BOJCTBE

TpebGoBanus oxpaHbl TpyZAa, NOKapHOH, IMPOMBIIUICHHON, SKOJIOTHYECKOH U
3JIeKTPOo0OE30IMacHOCTH

Jpyrue xapakTepUCTUKA

3.4.2. Tpynosas pyHKIHA

PazpaboTka TeXHHYECKUX 3aJaHUi Ha

MPOEKTUPOBAHUE CHCTEM YposeHb
HauMeHoBanue | aBTOMATH3UPOBAHHOI'O YIIPABJICHUS JJIs Kon | D/02.7 (moaypoBeHs) 7
MPOU3BOJACTB U TEXHOJIOTHYECKHX IMPOLIECCOB KBATH(HKALIH

HOHHO-IUIa3MEHHOI TepMIYeCcKoi 00pabOTKH

Tpynoseie nefcTeus

BoisgBiienne moTpeOHOCTH B NMPUMEHEHHH CHCTEMBI aBTOMATH3MPOBAaHHOTO
yIpaBICHHA KOMIUIEKCHBIMM CHCTEMAaMH HOHHO-TUIAa3MEHHOH TepMHYECKOi
006paboTKH, HHTErPUPOBAHHBIMH B IPOM3BOICTBEHHBIC JIMHUH

I/I3y‘-ICHI/Ie CYIIECTBYIOIIUX CHCTEM AaBTOMATHU3NPOBAHHOI'0 YIPABICHUA
KOMILJIEKCHEIMH CHCTEMaMH HOHHO-ILTa3MEHHOM TCpMI/I‘ICCKOﬁ 06pa6OTKI/I,
HHTCIPUPOBAHHBIMU B IPOU3BOJCTBCHHLIC INHUHA

OneHKa 3KOHOMHYECKHX XapaKTEPHCTHK CHCTEM aBTOMATH3MPOBAHHOIO
yIpaBCHHS KOMIUIEKCHBIMM CHCTEMAaMH HOHHO-IUIA3MEHHOM TepMHYECKOi
06pabOTKH, HHTErPUPOBAHHBEIMY B TPOM3BOICTBEHHBIE JIMHUU

OnpezxeneHHe HOTpCGHOCTI/I B KOHKPETHBIX CHCTEMax aBTOMATU3HPOBAHHOIO
YIIpaBJI€HHA KOMIINIEKCHBIMH CHCTCMaMH HOHHO-IIIIA3MEHHOM TGpMI’I‘-IGCKOfI
06pa6OTKI/I, UHTCTPUPOBAHHBIMHU B IIPOU3BOJACTBCHHLIC JIMHUHN

CosgaHue 3asdBKM Ha pa3pa0oOTKy CHCTEMBI aBTOMaTH3MPOBAHHOI'O
yIpaBIeHUS KOMIUIEKCHBIMH CHCTEMAaMM MOHHO-IUIA3MEHHOM TEPMHUYECKOH
00pabOTKH, HWHTETPUPOBAHHBIMH B  IPOU3BOJACTBEHHBbIC JIMHHH, C
HCIIOJIE30BAHUEM BBIUHCIIMTEILHON TEXHUKH U MPUKIIAJHBIX TPOrpPaMM
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PaspaGoTka TEXHMYECKOTO 3aJaHWs Ha IPOEKTHPOBAHME CHCTEMBI
aBTOMATH3MPOBAHHOTO YMPaBICHHS KOMIUIEKCHBIMA CHCTEMAaMH HOHHO-
IUIa3MEHHOH TEPMHYECKOH 00paboTtku, HUHTErPUPOBAaHHBIMH B
IPOU3BO/ICTBEHHbIE JIMHUU

CornmacoBaHue  TEXHHYECKOrO  3alaHMsl Ha  pa3paboOTKy  CHCTEMBI
aBTOMATU3UPOBAHHOrO YINPAaBJIEHUs KOMIUIEKCHBIMH CHCTEMAMH MOHHO-
IJIa3MEHHON TEPMHUYECKOI 006paboTky, HHTETPUPOBAHHBIMHU B
IPOU3BOJICTBEHHBIE JINHUH, c PYKOBOJCTBOM nojpa3ciICHus,
METPOJIOTHYECKOM CITyk00#, MHMOPMAIMOHHO-TEXHHUECKOH CIyk00#H u
SKOHOMHYECKOH CIIy)k00i1 Opranu3animn

BreceHue TCXHHUYCCKOTO 3aJlaHuA Ha pa3pa60TKy CHCTEM
ABTOMATHU3UPOBAHHOTO YIIPABJICHHUSA KOMIUICKCHBIMH CHCTCMaMH B obactu
HMOHHO-ILTa3MEHHOM TepMI/I‘ICCKOﬁ 06p360TKI/I, HHTCIpUPOBAHHBIMHA B
IIPOU3BOJICTBCHHBIC JIMHHUH, Ha COIVIaCOBAaHHC IIPOHU3BOACTBCHHBIM H
3KOHOMHYCCKUM IOJApAa3ACIICHUAM OpraHu3allii

Heo6xoaumble yMeHUS

AHaTU3MpoOBaTh HHTETPUPOBAHHbIE IPOU3BOICTBEHHBIC IMHHH, BKIIOYAIOIIUE
B cebs mporecchl HOHHO-IUIa3MEHHOM TepMHueckod 00paboTku, Ha IpeaMeT
BBIIBJICHHS MOTPeOHOCTH B MPUMEHEHUH CHCTEMBl aBTOMATH3HMPOBAHHOIO
yIpaBiIcHUs

dopMyIUpoBaTh MPEATIOKEHUS I10 HCIONb30BaHHIO METOAMK H CPEICTB
U3MEPEHU# (U3NYECKUX BEJIMYMH IPH HOHHO-IUIA3MEHHOM TEepMMYECKOH
00paboTKe, HHTErPUPOBAHHON B IPOM3BOACTBEHHBIE IMHHH

Onpeneiarb HEOOXOAMMOCTE  pa3paboTKu KOHKPETHBIX CHUCTEM
aBTOMATH3UPOBAHHOTO  YNpaBJIEHUS  NpPOLECCAMH  HOHHO-IUIa3MEHHOM
TEPMHYECKOM 00pabOTKH, MHTETPUPOBAHHBIMU B IIPOM3BOACTBEHHBIE INHUU

ITpuMeHSTh BBHIMHCIATENBHYIO TEXHHKY M IPOrpaMMHOE OOeCIedeHHE IpH
pa3paboTke TEXHHYECKHX 3aJaHHH Ha CHCTEMBl aBTOMATH3HPOBAaHHOIO
YIPABICHAS MPOLECCAMH HOHHO-IUIA3MEHHON TepMHUYEeCKOH 00paboTKH,
MHTETPUPOBAHHBIMU B IIPOU3BOJACTBEHHBIC JINHHU

IIporHo3upoBaTh pacxomsl Ha CO3JAaHHUE CHCTEM aBTOMATH3HPOBAHHOIO
VIPABICHAS TPOIIECCAMH HOHHO-IUIA3MEHHON TepMHUYeCKOH 00paboTKH,
HHTEIPHPOBAHHBIMYU B IPOU3BO/ICTBEHHBIE IMHUH

OuenuBath  3KOHOMHUYECKHH  3pdekT oT  pa3paboTku  eHUcTeEM
AaBTOMATH3MPOBAHHOTO  YIPABJICHHsS  TpOIEcCaMd  HMOHHO-IIIA3MEHHOM
TEPMUYECKOM 00pabOTKK, HHTErPHPOBAHHBIMH B IPOU3BOICTBEHHBIE TMHUU

OnTumMu3upoBaTh CTPYKTYpPY, MporpaMMHOe oOecreueHHe W annaparHylo
pealn3alHio CHCTEM aBTOMAaTH3HPOBAHHOTO YIIpaBJIEHHs IIPOLIECCAMH HOHHO-
TUIa3MEHHOH TEPMUYECKOH 00paboTKHy, HWHTETpUPOBAHHBIMU B
MPOM3BOJICTBEHHBIEC JINHUH

HuTerpupoBaTh CHCTEMBI ABTOMATH3MPOBAHHOTO YIPABJICHHUS IIPOIECCAMH
HMOHHO-IUIa3MEHHOM TepMHuyeckoil 0OpabOTKH B €IMHYIO cHcTeMy oOMeHa
uHPOpPMaLHEH TEPMUIECKOTO IPOU3BOACTBA

HCO6XOIII/IMLIC 3HaHUA

MerojMyeckue JOKYMEHTHI, pPerjaMeHTUPYIOIHE BOIPOCH pa3paboTKh
CHCTEM aBTOMAaTH3MPOBAHHOTO YIPABJICHMS MpolieccaMd MOHHO-ILIA3MEHHON
TEPMHUIECKOH 00pabOTKH, MHTErPUPOBAHHBIMH B IIPON3BOJICTBEHHEIE JIMHUH

Buapl, ¢wusmdeckue npuHUMOB paboThl, 007acTe IpUMEHEHHS U
OPUHIUITHATLHEIE ~ OTPaHMYEHHs  METOJOB M CPEACTB  HM3MEPEHHUs
TEMIEPATYpPhbl, TPUMEHAEMbIX NpPH HOHHO-IIA3MEHHOM  TEPMHUYECKOM
IPOU3BOJICTBE

Buapl, ¢wusnueckue TpUHOMNBI paboThl, 00mMacTe NPUMEHEHHMS U
IPUHIHIHATEHBIE OTPAHHYEHHS METOJOB U CPEACTB H3MEPEHUS XMMHYECKOTIO
noTeHuuaga pabouyell cpeapl, NPUMEHSIEMBIX IPH HOHHO-IUIA3MEHHOM
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TEPMHYCCKOM NNPOU3BOACTBE

CtpykTypa, BO3MOXHOCTH W TPHHIUNBI IIPOrPaMMHOM M ammapaTHON
peaiM3alid CHCTEMBI ABTOMATH3UPOBAHHOTO YIPABJICHUSA IPOUECCAMHU
HOHHO-TUIA3MEHHOM  TepMH4Yeckoif 00paboTKM, WHTErpUpPOBAaHHBIMH B
MIPOM3BOICTBEHHBIE IMHUU

HpHHHI/IHBI yOpaBJICHUS TCXHOJOTHYECKUMU IapaMETpaMu, IIPUMCHSICMEBIC B
HOHHO-ITAa3BMCHHOM TCPMHUYCCKOM o60py11013aHm1

EL[I/IHa.SI CHCTEMAa KOHCTPYKTOpCKOﬁ JOKYMCHTaIlUHU

EI[HHEUI CUCTCMA JOIIYCKOB U IT0CAJ0K

EnuHas cucteMa TeXHOJNOTHYECKOW JOKYMEHTAIHH

EI[I/IHaSI CHCTEeMa TEXHOJIOTHYECKOM IOATrOTOBKH IIPOU3BOJACTBA

HOpHIlOK 0(1)OpM.TIeHI/I}I Hp0I/I3BOJICTBCHHO-TCXHI/I‘ICCKOI71 JOKYMCHTaAllMU C
HCIOJIb30BAHUEM BBIYHUCIUTEILHON TEXHUKH U IIPUKJIAAHBIX IIpOTrpaMM

ITopsiztox pa3paboTKu TEXHUYECKUX 3ajaHui’ Ha CHUCTEMBEI
aBTOMAaTH3MpPOBAHHOTO  YIpPABJICHUS  IpOLEccaMH  HOHHO-TLIa3MEHHOM
TEPMUYECKOi 00pabOTKH, MHTErPUPOBAHHBIMU B IPOM3BOICTBEHHbIE TMHUU

IlocnenoBarebHOCTE ACHCTBUM IPH pa3pab0OTKe TEXHHYCCKUX 3adaHuit

IIporpamMHoe obecnieyeHue, MpUMEHsIEMOe NpU pPa3paboTKe TEXHUUECKUX
3aJaHMii Ha CHCTEeMBbl AaBTOMATHU3MPOBAHHOIO YIPaBJICHUS IPOLECCAMHU
HOHHO-TUTa3MEHHOM  TepMHYecKoi 00pabOTKM, WHTETPUPOBAaHHBIMH B
IIPOU3BO/ICTBEHHBIE JIMHUU

HOpﬂlIOK INPpHUMCHCHUSA aBTOMATU3HPOBAHHBIX paﬁoqnx MECT CHCTCMbI
YapaBJICHUs, MOAKIIOYEHHOHN K CeTH obmeHa JaHHbIMH

CocraB, Ha3HaYeHHE U BO3MOXKHOCTH IPOTPAMMHOIO OOECIECUYEHHS,
MPUMEHAEMOT0 B CHCTEMaxX aBTOMATU3UPOBAHHOIO YIIPABJIEHUS MpOIlecCaMu
HOHHO-IUTa3MEHHOH TepMHYecKoi o00paboTKM, HHTEIPUPOBAHHBEIMH B
HPOM3BOJICTBEHHBIE JTUHUU

Meronuka TPOEKTHPOBAHUS CHCTEM aBTOMATH3MPOBAHHOTO YIIPABICHUS
npoleccaMmu HOHHO-IIA3MEHHOM TEPMUYECKOM 00paboTkH,
HHTETPUPOBAHHBIMH B IIPOH3BOACTBEHHBIC JIMHUH

Mepbl TEXHUKH 0€30I1aCHOCTH B TEPMHUYCCKOM IIpOI/I3B’0L[CTBC

HOpSII(OK IIPUMCHEHNS CPEJACTB I/IHI[HBPII[yaHBHOﬁ U KOJUIEKTUBHOM 3aIlNTHI B
TCPMHUYCCKOM IIPOU3BOACTBE

TpeboBanus oxpaHbl TpyHa, [MOXApHOM, POMBIIIJICHHOM, 3KOJOIMYECKOH H
371eKTpoOe30MacHOCTH

Jpyrue xapakTepucTUKu

3.4.3. Tpynosas pyHknus

Pa3paboTka MeTOIUK IIpOBEACHUS YposeHb
HaumeHoBanue | MCIIBITAHHM H MCCJICIOBAHHHU HU3ACIIHH HIOCIIE Kox | D/03.7 (ToxypoBEHb) 7
HMOHHO-IUIa3MEHHOH 00paboTKH KBaTHQUKaLMH

TpynoBele neiicTBus

AHanu3 nmotpeGHOCTH B pa3paboTKe METOOUK BBIOOPOYHBIX HCHBITAHUN H
HCCIeIOBaHMI M3AENUN 110cie HOHHO-IIJIA3MEHHBIX IIPOIIECCOB TEPMUUYECKOM
00paboTku

Onpenenenre mopsakKa HCCIEIOBAaHUS XUMHYECKOTO COCTaBa U CTPYKTYpHI
IMOKPBITUSL W3JE/Usl T0CJIE€ HOHHO-IUIA3MEHHBIX IPOIIECCOB TEPMHUUYECKOIA
00paboTku

OHpeJIeJIeHI/IC nopsiJiKa HCIIBITAHUH Ha MEXAHHMYECKHE CBOMCTBA H3IECIUSA
IIOCJIC HOHHO-IIJIa3MCHHBIX MTPOLECCOB TepMqucxoﬁ 06pa60T1<n




32

Bpi6Op METOMOB M CPEACTB HUCHBITAHWH W HCCIICAOBAHUN M3JIENUIl Toce
HOHHO-IJIA3MEHHBIX TPOLIECCOB TEPMUYECKON 00pabOTKH

BeiGop mocnenoBaTebHOCTH W YCIOBHM TPOBEINCHUS HCHBITAHUA |
UCCTIeIOBaHMH M3AETMH TOC/IE HOHHO-IUIA3MEHHBIX MPOLECCOB TEPMUYECKOM
06paboTKH

Pazpabotka anroputma 006pabOTKH pe3ysIbTaTOB UCIBITAHUH U HCCIENOBAHUH,
TNPUHATAS pPEIICHHMsT O TOJHOCTH M3AENMsS IOocCiIe HOHHO-IIIa3MEHHOM
TepMUYecKoi 06paboTKu

OdopMienre JOKyMEHTAlMM Ha METOAUKY IIPOBENEHHS WCIBITAHUR U
HCCJICIOBAHUHN M3IEJIMHA MOCIe UOHHO-IIA3MEHHBIX IIPOLECCOB TEPMHUUECKON
00paboTKM NpH NOMOIIM BBHIYHMCIUTEIBHOM TEXHUKHM M IIPHKJIAJHBIX
IporpaMmm

CornacoBaHue METOJAMK HCIBITAHUHA W MCCIICAOBAaHMH H3ACIIHHI IOCIIE HOHHO-
IIIa3MEHHBIX IIPOLECCCOB TCpMH‘IeCKOﬁ 06pa6on<ﬂ C METPOJIOTHHYCCKHUMH H
ITPOU3BOACTBCHHBIMHA NMOJPA3ACIICHUSIMHA OpraHu3aliiy

Heobxonumble ymeHHs

AHaIN3UpOBaTh KOHCTPYKTOPCKYIO U TEXHOJOTHYECKYIO JOKYMEHTALUIO Ha
U3JIeNndsl, TOABEpraeMble HOHHO-IUIA3MEHHBIM IIpolleccaM TepMHYECKOM
ob6paboTku

Ananu3upoBaTh BO3MOXKHOCTH METOJOB H CpPEACTB HCHOBITAHUH U
HCCJICIOBAaHUH OJHOCIIOMHBIX U MHOTOCJIOMHBIX NOKPBITUH W3JACIHNA IOCIe
HOHHO-TIa3MEHHBIX MPOLIecCOB TepMuieckoi 00paboTku

Onpenensate TpeOoBaHUs K 000PYIOBaHUIO U METOAWKAM JUIS MCIBITAaHUHA H
HCCJICIOBAHNI OJHOCIIOMHBIX U MHOIOCIIOMHBIX IOKPBITUH H3JAEIHUH IOcie
HOHHO-IUIa3MEHHBIX MIPOIIECCOB TepMUieckoi 00paboTku

Pa3pabatbiBaTh HOCIEOBATENBHOCTh MPOBEICHUS BBIOOPOUYHBIX HCIIBITAaHUI
M HUCCIENOBaHWH H3AENUH I[OCIHEe HOHHO-IUIA3MEHHBIX  IIPOLECCOB
TEPMHUYECKOil 00paboTKH

Onpenensatb TpebOBaHUA K YCJIOBHSAM TPOBEINCHHS HCHBITAHHA H
HCCIICIOBaHMH U3EIHsl M0Cie HOHHO-TUIa3MEHHBIX MPOIIECCOB TEPMHUYECKOM
00paboTku

PaspabatpiBaTh anroput™M oOpabOTKH pe3yabTaTOB MCIBITAHHWA M IPUHSATHSI
pelieHUsl O TOJHOCTH H3JENUs IIOCIle HOHHO-IUIa3MEHHBIX IPOIIECCOB
TEPMUYECKOH 00paboTKM € HCHOJB30BAHUEM BBIYMCIMTENBHON TEXHUKH W
NPUKJIAJHBIX TIPOTrPaMM JIJISl CTATUCTUYECKUX PACUETOB

Hcnons30BaTe BO3MOXKHOCTH IPOrpaMMHOTO oOeclieueH s Ul BBIIOIHEHUS
CTaTHCTUYECKMX pacdeToB M O(opMiIeHHS JOKYMEHTAlMU IO pe3ylbTaTaM
HCOBITAaHUN M UCCIECIOBAaHUI OJIHOCJIOMHBIX M MHOTOCIIOMHBIX IIOKPBITHH
110CJI€ NOHHO-TUIA3MEHHBIX MPOLIECCOB TEPMHUUECKOH 00paboTKH

Ob6ecneuuBats cobioneHne TpeOOBaHMH OXpaHbl TPyAa INPH IPOBEICHHH
HCOIBITAHUNA M HUCCIENOBAHUH OJHOCIOMHBIX M MHOTOCJIOMHBIX IOKPBITHI
[OCJIE HOHHO-IUIA3MEHHBIX MPOIECCOB TEPMHUECKOH 00paboTKu

HeobxomMble 3HaHUS

Texuudeckue TpeOoBaHUS, NpeABSBISIEMbIE K H3JEIUSAM II0cje HOHHO-
TUTA3MEHHBIX MPOIIECCOB TEPMUUECKOM 06paboTKH

HopMmaTuBHO-TEXHUYECKHE U PYKOBOASAIIUE JOKYMEHTHI, pErJIaMEeHTHPYIOIINE
BOIPOCHI  KauecTBa H3JENUH MOC/IE HMOHHO-IUIa3MEHHBIX  IIPOLIECCOB
TEpMUUIECKOI 00paboTKI

MeToauK1 HCIBITAHUMA U HUCCIICAOBAaHUH HM3AEIIMH I0ce HOHHO-TIIA3MEHHBIX
IIPOLIECCOB TCPMHUUCCKOI0 NPONU3BO/ICTBA, IPUMCHACMBIC B OpraHru3alliu

PazHoBHAHOCTH, NpUMeHseMoe o0OpyAoBaHHME M 00JIACTHM INPUMEHEHHS
METOJIOB UCIIBITAHUA M HUCCIEIOBaHMH M3JENUHA 10cjIe MOHHO-TUIa3MEHHBIX
HPOIECCOB TEPMUUECKOH 00paboTKH

Texunueckne XApaKTCPpUCTUKH, ITPpUHINI JeHCTBHA , Ha3Ha4Y€CHHC H
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0CODEHHOCTH MPUMEHEHHsT 000pYyJOBaHUS IS UCHIBITAHUHA M UCCIEIOBAHMS
OJHOCJIOMHBIX W MHOTOCJIONHBIX TOKPBITUH IOC/IE MOHHO-IIA3MEHHBIX
HPOLECCOB TEPMHUUECKON 00paboTKH

HopMaTHBHO-TEXHUYECKHE U PYKOBOASAIINE JOKYMEHTHI, PEriaMeHTHPYIOIIHE
YCJIOBHSL TIPOBEICHUS HMCIBITAHUH M HCCICIOBAaHUS HM3JEIHH IOCIe MOHHO-
IUTa3MEHHBIX NPOLECCOB TEPMUUYECKOH 00paboTKH

MeToAMKH  CTAaTUCTHYECKOH 00paOOTKH  pe3ylnbTaToB  MCIOBITaHHH ¢
UCIIOJIF30BaHAEM BBIYMCIIUTENLHBIX CPEJICTB M IPUKIIAJHBIX IIPOrpaMM

Oco0eHHOCTH METOIUKH pa6OTI>I C IIPUKJIAJHBIMH IIporpamMmMaMu I
CTAaTHCTUICCKUX paCyCTOB

HopMaTHBHO-TeXHHYECKHE ¥ PYKOBOASIINE JOKYMEHTHI, perJIaMeHTUPYIOIIHE
BOMNPOCH pa3pabOTKN M aTTECTAlHd METOAUK HCHBITAHUN U HCCIEIOBaHUS
M3JIENHI IOCIe HOHHO-TUIA3MEHHBIX ITPOLECCOB TEPMUUYECKOi 00paboTKu

Ilopsimok cornacoBaHWsl METOAMK HCHBITAHUN H3JEIUMH IoOcIe HOHHO-
IUIa3MEHHBIX IIPOIECCOB TEPMHUUYECKOH 00paboTku

MCpBI TEXHHKH 0€30IIacCHOCTH B TEPMHUICCKOM MTPOU3BOACTBC

HOpﬂﬂOK IIpUMEHEHUS CPEACTB HHI[I/IBPIIIYEUIBHOFI H KOJUICKTHBHOH 3aIIUTHI B
TEPMHUICCKOM ITPOU3BOJACTBC

TpebGoBanus 0XpaHBl TPYJa, I0XKAPHOH, MPOMBIINUICHHOH, 3KOJOTUYECKOH H
9JIeKTpoOE30NMacHOCTH

Hpyrue xapakTepUCTHKH | -

IV. CBeaenusi 06 oprann3anusix — pa3padoryukax npogeccHOHAJIBHOIO CTaHAApPTA

4.1. OTBeTCcTBEHHAS OPraHU3aAUUs-Pa3padoTINK

OO0OP «Coro3 mammmuocTpouTeneit Poccuny», ropog Mocksa

WcnonHuTebHBINA AUPEKTOP WganoB Cepreii BaneHTnHOBUY

4.2. HaumMeHoOBaHHS OPTraHN3ALMIT-pa3padoTYHKOB

1 Accoranus «JIura cogeicTBis 000POHHBIM NIPEAIPUITUAM », ropoa, Mocksa

2 000 «Coro3 mammmHocTpouTeneii Poccuny, ropoa Mocksa

3 Coger mo npodeccrHoHaTbHBIM KBanuukanusMm B MammuHocTpoernu (CIIK B MamuHOCTpOCHHN),
ropoa Mocksa

4 OI'BOY BO «MoCKOBCKHIA TOCYIapCTBEHHBIH TeXHUUECKUi yHUBepcuTeT nMeHu H.D. baymana
(HanoHaIBHBIH HccnenoBarenbekuil yausepeuter)» (MI'TY um. H.O. baymana), ropox Mocksa

5 OI'bY «BHUU tpyna» Muntpyna Poccun, ropog Mocksa

! O6mepoccuiickuit KnaccudukaTop 3aHATHIA.

2 [Ipukas MunTtpyna Poccun ot 29 centabpa 2014 r. Ne 6671 «O peectpe npoecCHOHAIBHBIX CTAHAAPTOB (IIEPEYHE BHIOB
npodecCHOHANBHOM AesTensHOCT)» (3aperucTpuposaH MuHioctoM Poccunt 19 Hosi6ps 2014 r., peructpaurionHsii Ne 34779)
¢ M3MEHEHHEM, BHECEHHBIM NpHKazoM MuHTpyaa Poccun ot 9 mapta 2017 1. Ne 2541 (3apeructpupoBad MunroctoMm Poccun
29 mapta 2017 r., peructpanuorHsiii Ne 46168).

3 O6mepoccuiickuii KIaCCU(PUKATOP BUIOB IKOHOMHUECKOH IeATeILHOCTH.

4 [Ipukas MunTpysna Poccun, Munzapasa Poccuu ot 31 nexa6ps 2020 r. Ne 9881/1420H «O6 yTBep:KIEHUH NEpEYHs BPEAHBIX
U (WIM) ONACHBIX TPOHM3BOJCTBEHHBIX (akTOpoB W pabOT, NPH BBEINOJIHEHHH KOTOPHIX MPOBOIATCS 00A3aTENBHBIE
[peABapyUTeNbHblE MEAMIMHCKHE OCMOTPHI NPU MOCTYIIECHMH Ha paboTy M NEpUOAMYECKME MEIMUMHCKME OCMOTPEI»
(3apeructpupoBan Munioctom Poccun 29 suBaps 2021 r., peructpaunonHbiii Ne 62278), neiictyet mo 1 ampens 2027 r.;
npuka3 Munsapasa Poccun ot 28 suBaps 2021 r. Ne29u «O6 yrtBepkaesuu Ilopsnka npoBedeHHMs 00A3aTeNbHBIX
TpeBapUTENbHBIX U TMEPUOINIECKUX MEIULIMHCKMX OCMOTPOB PaGOTHHMKOB, HPEJYyCMOTPEHHBIX YacCThIO YETBEPTON CTAThU
213 TpynoBoro xozekca Poccuiickoit denepauuu, nepevHs MeIULMHCKHX IPOTHBONOKAa3aHMH K OCYLIECTBJCHHIO paboT ¢
BPEAHBIMH M (M) ONIAaCHBIMH NPOW3BOACTBEHHBEIMH (HAKTOPaMM, a TakKe paboTam, NPU BHITIOJHEHHUH KOTOPHIX MPOBOIATCA
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06s3aTeNbHbIE NIPeABAPUTENEHBIE W NEPUOJUYESCKHE MEIMUMHCKHE OCMOTpBI» (3aperucTpupoBaH MumioctoM Poccuu
29 samBaps 2021 r., perucTpaudoHHbIi Ne 62277) ¢ H3MEHEHMAMHM, BHECEHHHIMHM TpHKa3oM Munsapasa Poccuu
ot 1 ¢espans 2022 r. Ne 44n (3apernctpupoBan Munroctom Poccuu 9 deBpans 2022 r., peructpaumonnsiii Ne 67206),
oT 2 oxtabpsa 2024 r. Ne 509u (3apeructpupoBaH MumnioctoM Poccun 1 Hos6ps 2024 r., peructpauMoHHbIH Ne79994),
neiicteyer o 1 anpens 2027 r.

5 Tocranosnenue IpasutensctBa Poccuiickoii ®@epepaunu ot 16 ceHrsa6pa 2020 r. Ne 1479 «O6 yreepxaenuu Ilpasun
TIPOTMBOTIOXKAPHOTO pexuMa B Poccuiickoit @enepanumy, aeiictByeT 1o 31 nekabps 2026 r. BKIFOYUTENBHO.

¢ [ToctanosneHue IIpasureinbeta Poccuiickoit @enepaunu ot 24 nexabps 2021 r. Ne 2464 «O nopsake o6y4ueHus 110 OXpaHe
TpyJa ¥ IPOBEPKHU 3HAHUA TPeOOBaHMUIA OXpaHbl TPYAay, AeHCTBYeT 0 1 ceHTaOpsa 2026 r.

7 EauHplil KBaTupHMKaLMOHHBIN CIIPABOYHMK JODKHOCTEH pyKOBOAUTENEH, CIENMAIMCTOB M CIIyXKaIHX.

8 O6mepoccwuiickuii knaccudukarop npodeccuii paGouux, JOMDKHOCTEH CIyKaINX ¥ TAPHPHBIX PaspsIoB.

9 Ipukas Munnpocsewenus Poccun ot 17 mMast 2022 r. Ne 336 «O6 yTBepKIeHHHU NepeyHeil npodeccuii M crenuanbHOCTe
cpeaHero npod)eCCMOHANBHOr0 00pa3oBaHUsd M YCTAHOBJIEHMH COOTBETCTBMA OTHAENBHBIX Npodeccnid W CHenralbHOCTEH
CpefHero TpoQecCHOHANBHOrO 06pa30BaHMsA, YKa3aHHBIX B 3THX MNepedHsX, Mpo(ecCHaM M CHEUMATbHOCTAM CPEIHEro
npodecCHOHANLHOTO 00pa30BaHMs, NEPEYHH KOTOPHIX YTBEPXKAEHbI MNpHKa3oM MuHMCTepcTBA 00pa3oBaHMsA M HayKH
Poccwmiickoii ®enepauyu ot 29 okrsabps 2013 r. Ne 1199 «O6 yTBepiaeHHM nepedHeidl mpodeccHi M CIeUManbHOCTEH
cpemHero npodeccHOHANsHOro o0pasoBaHusa» (3aperncTpupoBad Mumoctom Poccun 17 mons 2022 r., perucTpalOHHbINA
Ne 68887) ¢ M3MEHEHHAMY, BHECEHHBIMH mpuka3zaMi MunnpoceemeHns Poccuu ot 12 mas 2023 r. Ne 359 (3apeructpupoBan
Muntoctom Poccum 9 monst 2023 r., permcrpaumonHsiii Ne 73797), ot 25 centabpa 2023 r. Ne 717 (3apeructpupoBan
MusroctoM Poccun 26 oktabps 2023 r., perucrpaunonssiit Ne 75754), ot 27 anpens 2024 r. Ne 289 (3aperucTpupoBaH
Muntoctom Poccuu 31 mas 2024 r., peructpauronssiit Ne 78367), ot 7 Hosa6ps 2024 . Ne 782 (3apeructpupoBaH MHHIOCTOM
Poccun 10 nekabps 2024 ., peructpaunoHHbit Ne 80517).

10 [Mpuxas Muno6Gpuaykn Poccuu oT 12 cenrabpsa 2013 r. Ne 1061 «O6 yTBepkIeHHM TEpeYHEH CHEUMATBbHOCTEH M
HaMpaBIeHWH MOATOTOBKM BBICIIEro o0O0pa3oBaHHA» (3aperucTpupoBaH Mumntoctom Poccmm 14 okrabps 2013 r,
peructpanrorHsit Ne 30163) ¢ U3MEHEHHAMY, BHECEHHBIMU NMpukasaMi MunoOpHaykn Poccun ot 29 snBaps 2014 r. Ne 63
(3apeructpupoBan Muttocrom Poccun 28 despans 2014 r., peructpanuorHsiii Ne 31448), ot 20 asrycta 2014 r. Ne 1033
(3apeructpupoBan MunroctoM Poccun 3 ceHra6psa 2014 r., perucrpauuonneiii Ne 33947), ot 13 okta6ps 2014 r. Ne 1313
(3apeructpupoBad MunroctoM Poccun 13 HosaGpsa 2014 r., perucrpaunonnsiii Ne 34691), ot 25 maprta 2015 r. Ne 270
(3apeructpupoBan Mumroctom Poccun 22 ampens 2015 r., peructpauuoHHetid Ne 36994), ot 1 okrsaGps 2015 r. Ne 1080
(3apeructpupoBan Munroctom Poccru 19 okrsabps 2015 r., peructpaunonneiii Ne 39355), ot 1 nexabpsa 2016 r. Ne 1508
(3apeructpupoBan MumioctoM Poccuu 20 aexabpa 2016 r., peructpaunonssii Ne 44807), ot 10 anpens 2017 r. Ne 320
(3apeructpupoan Mumioctom Poccun 10 mas 2017 r., peructpauuonnbiii Ne 46662), ot 11 ampens 2017 r. Ne 328
(3apeructpupoBaH MunioctoM Poccuu 23 moHs 2017 r., perucrpanmonnbiii Ne 47167), ot 23 mapta 2018 r. Ne 210
(3apeructpuposan Musrocrom Poccun 11 ampens 2018 r., peructpaunonnsiii Ne 50727), ot 30 asrycta 2019 r. Ne 664
(3apeructpupoBan Munioctom Poccun 23 ceHTabps 2019 r., peructpaunonHsit Ne 56026), ot 15 ampens 2021 r. Ne 296
(3apeructpuposan MumnroctoMm Poccuu 27 anpens 2021 r., perucTpaudonHeiit Ne 63245), ot 13 nexalpsa 2021 r. Ne 1229
(3apeructpupoBan Munioctom Poccun 13 anpenst 2022 r., perucrpauuoHHsii Ne 68183).



