006 yTBep>xXaeHun npodeCcCMoOHaNbLHOro CTaHaapTa
"OT)>XUranbLmK LBEeTHbIX MeTannoB"

Mpuka3s * Ne 102H - 0T 11.03.2024 - MMHWUCTEPCTBO TPyAa M COLManbHOM 3awuThl - lencTByeT 6e3 n3meHeHun

MWHMCTEpPCTBO CTULMK
Poccuinckon degepaunmn
3APEFMCTPUPOBAHO
PernctpauunoHHbin Ne 77884
oT 15 anpensa 2024 r.

MWHWUCTEPCTBO TPYJA 1 COLIMANBHOW 3ALLUUTLI POCCUACKOW ®ELEPALIAN
MPUKA3

MockBa

11 mapTta 2024 r. Ne 102H

06 yTBepXXAeHUN NpodeccnoHanbHOro cTaHaapTa "OTKuUranablWmK LBETHLIX MeTaNI0B"

B cooTBeTCTBUM C NyHKTOM 20 lMpaBua pa3paboTky 1 yTBEPXKAEHNA NPodeCcCnOHaNbHbIX CTaHOAPTOB,
yTBEPXAEHHbIX NocTaHoBNeHWeM MpaBuTenbcTBa Poccuinckon ®epepaumm ot 10 anpens 2023 r. Ne 580,
npuKasblBalo:

1. YTBepanTb Npuaaraembli NpodeccmoHanbHbin cTaHaapT "OTXKUranblUK LBETHbIX MeTaloB".

2. Mpu3HaTb yTPaTUBLUMM CUAY NPUKa3 MUHUCTEPCTBA TPYAa U COLMANbHOM 3aluThl POCCUNCKON
®epnepaumm ot 26 sHBapa 2017 r. Ne 90H "O6 yTBEp)KAEHUM MPODECCMOHANBHOIO CTaHadapTa
"OTXUranblUMK LBETHbIX MeTassIoB" (3apernctpuposaH MMHUCTEPCTBOM toCcTULMK Poccuinckon Genepauun
9 pespansa 2017 r., pernctpaunoHHbin Ne 45589).

3. YCTaHOBWTb, YTO HACTOSLWMIA NPUKa3 BCTynaeT B cuiy ¢ 1 ceHTa6ps 2024 r. n aencTeyeT A0 1 ceHTA6ps
2030r.

MuHncTp A.0.KoTsKoB

YTBEPXXEH

nprikasom MuHucTepcTsa
TpyZa 1 coumnanbHOM 3aLUnTbl
Poccuinckon ®epepauun

oT 11 mapTta 2024 r. Ne 102H

NMPO®ECCUOHAbHBIA CTAHLAPT
OTXUrasbWWK LBETHLIX METasNJI0B

901
PerncTpaumnoHHbI HoMep
CopepxxaHue

|. Obwue ceeaeHns

Il. OnuncaHue Tpy[oBbIX QYHKLMIA, BXOAALLMNX B NPOECCMOHANbHBIN CTaHAAPT (PyHKLUMOHaNbHAsA KapTa
BMAa NpodhecCnoHa bHON OeATeNbHOCTN)

lll. XapakTepncTmka 0606LLEeHHbBIX TPYLOBbLIX (YHKLMUIA

3.1. O6obuieHHas TpyaoBas pyHKUMA "BbinosHeHe NOAroTOBUTENbHBIX PAaboT 1 BCMOMOraTeNbHbIX
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onepauuin Aas NpoLeccoB OTXKWra CWTKOB, 3ar0TOBKM, MOJYNPOAYKTOB, NosyabpmkaTos u
MeTasIoNPOAYKLNN N3 LIBETHLIX METas0B 1 CriaBoB”

3.2. O6obuieHHas TpyaoBas hyHKUMA "BeaeHne npoLeccoB 0TXXUra CIMTKOB, 3ar0TOBKM, MOYNPOAYKTOB,
noslyabprnkaToB U METANONPOAYKLMUN N3 LIBETHbIX METAJIIOB U CNiaBoB"

IV. CBeneHus 06 opraHusauusx - paspaboTymkax npodeccMoHanbHoro ctaHgapTa

|. ObLime cBegeHns

OTXuUr nonycabpnkaToB U MeTaNNONPOAYKLINN N3 LIBETHLIX METAIIOB 1 CNNaBoB27.064
(HaumeHoBaHMe BMAa NPOGECCMOHaIbHON AeATENbHOCTN)KOA

OcHOBHaA LieNib Buaa NpodeccroHanbHON aesTenbHoCcTU:MpuaaHne 3aaHHbIX CBOWCTB NMOynpoayKTaM,
nonyabpukatam 1 METANNONPOAYKLIMN U3 LBETHLIX METaJIJIoB U CNIaBOB METOL0M OTXKUra

Mpynna 3aHaTuniA:81210nepaTopbl MeTaIONAaBUIbHbIX YCTAaHOBOK--

(kog OK3 1)
(HaumeHoBaHue)
(kog OK3)
(HaumeHoBaHue)

OTHeceHue K BUaM 3KOHOMUYECKON AeATeNlbHOCTN:24.41Tpon3BOACTBO AParOLEeHHbIX MeTas10B
24.42Tpon3BOLCTBO asllOMUHUA

24.43Mpon3BoaCcTBO CBMHLA, LIMHKA U 0/10Ba

24.44T1pon3BOLCTBO Meaun

24.45[pon3BoACTBO NPOYMX LIBETHLIX METaN0B

(kom OKB3[1 2))
(HauMeHOBaHWe BMAa 3KOHOMUYECKON feaTeNbHOCTH)

1 O6LLEepOoCCUNCKUA KNacCuKaTop 3aHATUNA.
2 O6LLEepOCCMICKUIA KNacCMrKaTop BUAOB IKOHOMUYECKOW AeATENbHOCTN.

II. OnNucaHue TpyaoBbIX PYHKLUMIA, BXOAALMUX B MPORECCUOHANbHbIN CTaHAapT (PyHKUMOHa bHasa KapTa
BMAa NpodhecCnoHabHON SeATeNbHOCTN)

0606LLeHHble TpyLOBble QYHKLMNTPYLOBbIE (DYHKLM

KO4HauUMeHOBaHMeypoBeHb KBalnrKaLnmHamMeHOBaHNEKOAYPOBEHb (MOAYPOBEHb) KBaANGUKaLum

A

BbinonHeHe NoAroToBUTENbHbIX PaboT 1 BCNOMOraTeNbHbIX onepaumin 415 NpPoLeccoB OTXKNra CANTKOB,
3aroTOBKMW, NOJIYNPOAYKTOB, N0Sy(abpnkaToB U MeTaNNoNpPoAYKLNN N3 LIBETHbIX METAJIIOB U CMJ1aBOB2
MoarotoBka K paboTe OCHOBHOIO 1 BCMOMOraTesibHOro 060pyaoBaHNs y4acTka OTXKuUra CINTKOB,
3aroTOBKMW, NOJIYNPOAYKTOB, NonygabpnkaToB U METaNNONPOAYKLIUN U3 LIBETHBIX METAIIOB U
cnnasoBA/01.22

BbinonHeHe BCNOMOraTeNbHbIX ONepauuin gas npouecca oTXXuUra CIMTKOB, 3aroTOBKW, MNOAYNPOAYKTOB,
nonyabprnkaToB U METANONPOAYKLUN N3 LIBETHBLIX METAIOB U cniaBoBA/02.22

B

BefeHne NpoLeccoB 0TXKUra CIMTKOB, 3ar0TOBKYM, MONYNPOAYKTOB, NoaydabprkaToB U METaIONPOAYKLMN
3 LUBETHbIX METAIJIOB 1 CMJ1aBOB3

YnpaB/ieHve NpoLLeccoM roMoreHm3aLmm CniaBoB LUBeTHbIX MeTannosB/01.33

YnpaBneHune npoyeccamn pekpucTain3aumoHHOro 0TXXUra LUBEeTHbIX MeTannos 1 cnnasosB/02.33
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YnpasJsieHne npoueccammn 3akanaku LBETHbIX MeTasoB 1 cniasosB/03.33

YnpasneHne npoLeccamm HopManmsaLmm, OTNyCKa 1 CTapeHus LBeTHbIX MeTannos 1 cniasosB/04.33
YnpasneHne npoLieccamm noJIHOro OTXXMra LBeTHbIX MeTass10B 1 crsiasosB/05.33

lll. XapakTepucTmka 0606LLEeHHbIX TPYLOBbIX (DYHKLUIA

3.1. O6obuieHHas TpynoBas PyHKLUMS

HanmeHoBaHue

BbinosiHeHVE NOArOTOBUTENbHbLIX PaboT 1 BCOMOraTe/ibHbIX Onepauunin 4ns NpoLeccoB 0TXXUra CANTKOB,
3aroToBKM, MONYNPOAYKTOB, NosyabpmkaToB N METaNNONPOAYKLIAN N3 LBETHLIX METasI0B U
cnnaBoBKoLAYpoBeHb KBanngukaunumn2

MpoucxoxaeHne obobLyeHHON TpyaoBON HYHKLUMOPUrnHanX3aumMcTBOBaHO 13 OpUruHana
Koga opurnHanaPerncTpaumoHHbIn HOMep NpodeccMoHanbHOro cTaHaapTa

B03MOXXHbIE HAMMEHOBaHWS AOJHKHOCTEN, NpodeccnnOTXNIaNblUMK LBETHLIX METaN0B 2-ro paspana
OTXuranbLlWyK LBETHLIX MeTaNsI0B 3-ro paspana

TpeboBaHuMsa kK 0bpa3oBaHuIo U 0byyeHutolpotheccmoHanbHoe 0byyeHne - MporpamMmbl NPoeCCMOHaIbHON
NOAroTOBKM Mo NpogeccusiMm paboynx, NPorpaMMel NepenoaroToBkn paboymnx

TpeboBaHMA K OMbITY NpakTU4eckon paboThbl-

Ocobble ycnosusi fonycka k pabore/lnua He monoxe 18 net 3

MpoxoxaeHne 06a3aTeNbHbIX NpefBapuTesbHbLIX 1 NEPUOSNYECKUX MEQULIMHCKMX OCMOTPOB 4
MpoxoxxaeHne oby4yeHns No oxpaHe Tpyda W NPOBEPKMN 3HaHUS TpeboBaHMI OXpaHbl Tpyaa 5
MpoxoxaeHne obyvyeHns mepamM noxkapHomn 6esonacHocTn 6

Hanunyne ynocToBepeHust Ha NpaBo CaMOCTOATENbHON paboThbl C MPUMEHSEMbIMY BUAAMW MOABEMHbIX
COOPY>XEHWI 1 (UNn) Ha BeAeHME CTPONabHbIX paboT 7

Hanmn4ywme Il rpynnbl no anekTpobesonacHocTn 8

Opyrve xapakTepncTnknlpncBoeHne paspsfa oOCyLLECTBASETCA C YYETOM YPOBHS C/I0XHOCTM
BbINosHAeMol paboThl

JlononHNTENbHbIE XapaKTEPUCTUKM

HanmeHOBaHMe OOKYMeHTa

Kog

HanmeHoBaHme 6a30B0oM rpynnbl, 4OHKHOCTU (Mpodeccnn) unm cneunanbHoOCTH
OK381210nepaTopbl MeTaJ1I0NAaBUIbHbIX YCTaHOBOK

ETKC 9 § 310TKuMrasblmnK LLBETHbIX METaNOB 2-ro pa3psana

§ 320TKMranbLlmK LBETHLIX METANI0B 3-r0 pa3paia

OKMAOTP 10 163600T)XMranblUnK LBETHbIX METAJI0B

3 MNocTaHoBseHUe MpaBmTenbCcTBa Poccunckon ®epepaumm ot 25 despans 2000 r. Ne 163 "06
YTBEPXAEHUN MEPEYHS TsxeNbiX paboT n paboT ¢ BpeAHbIMY UK OMacHbIMK YCIOBUAMMW TPyAa, Npu
BbINOJIHEHWM KOTOPLIX 3anpeLlaeTcs NPUMeHeHNe TpyAa JinL, MOIoXKe BOCEMHaALaTh neT"; cTatbs 265
TpyaoBoro kogekca Poccuiickon depgepaunn .

4 Mpwuka3 MuHTpyana Poccnn, Mun3sagpasa Poccun ot 31 nekabps 2020 r. Ne 988H/1420H "06 yTBEPXAEHUN
nepeyHs BpeaHbIX 1 (UaK) onacHbIX NPOU3BOACTBEHHbIX (haKTOPOB 1 PaboT, NpU BbINOJIHEHUN KOTOPbIX
NpoBOAATCA 0ba3aTesNbHble NPefBapUTEeibHbIE MEANLIMHCKME OCMOTPbI MPU MNOCTYMAeHUM Ha paboTy n
nepuoamnyeckne MeguunHCcKme ocMoTpbl” (3apernctpuposaH MuHioctom Poccum 29 aHBaps 2021 r.,
perncTpaumoHHbin Ne 62278), pencteyeT fo 1 anpens 2027 r.; npuka3s MuHsgpasa Poccun oT 28 sHBaps
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2021 r. Ne 29H "06 yTBepxaeHuu MNopaaka nposeaeHns 0b6sa3aTeNbHbIX NpeaBapuUTenbHbIX U
nepuoanyecknx MegMLMHCKMX OCMOTPOB paboTHUKOB, MPeaAyCMOTPEHHbIX YaCTbio YeTBEPTON CTaTbm 213
TpyaoBoro kogekca Poccninckon degepaunn, nepevHa MeanUNHCKMX NPOTMBOMOKa3aHNn K
OCyLLECTBIEHNIO PaboT C BpeAHbIMU 1 (MAK) ONaCHBIMU NPON3BOACTBEHHBLIMU (haKTOPaMU, a TakxKe
paboTaMm, Npu BbINOJIHEHUW KOTOPbIX MPOBOAATCA 0bSA3aTeNbHbIe NpeABapUTebHbIE Y NepUoSNYecKme
MeguUNHCKNE 0CMOTphLI" (3aperncTpupoBaH MuHocTom Poccnun 29 aHBapsa 2021 r., perncTpaunoHHbIn Ne
62277) C N3MEHeHUsMKN, BHeCeHHbIMU NpuKa3oM MuH3apasa Poccun o1 1 despans 2022 r. Ne 44H
(3apeructpmpoBaH MunHioctom Poccum 9 cheBpand 2022 r., peructpaunoHHbiin Ne 67206), nencteyet go 1
anpens 2027 r.

5 MocTaHoBneHue MpasuTtenbcTBa Poccminckon depepauun ot 24 nekabpsa 2021 r. Ne 2464 "O nopsgke
0byyeHuns No oxpaHe Tpyha v MPOBEPKM 3HaHMA TpeboBaHMI OXpaHbl Tpyaa', AencTByeT A0 1 ceHTAbpA
2026 .

6 MNocTaHoBneHKe MpaBuTenscTBa Poccuinckon ®epepaumm ot 16 ceHTsdps 2020 r. Ne 1479 "06
yTBep>xaeHuu Mpasua NpoTUBOMNOXAPHOro pexuma B Poccuinckon ®epepaunn”, nencreyet no 31 nekabps
2026 r. BKNOYUTENBHO.

7 NMpukas PocTexHaa3opa oT 26 Hoabpsa 2020 r. Ne 461 "06 yTBEep>XAeHMM hefepanbHbiX HOPM U NPaBu B
obnactu npombilneHHon 6esonacHocTu "lMpasuna 6e30MacHOCTY ONacHbIX NPOM3BOACTBEHHbLIX 0O6BEKTOB,
Ha KOTOPbIX UCMOJIb3YHTCSA NOAbEMHbIE COOPYXKeHUS" (3apernctpupoBaH MuHiocTtom Poccmm 30 gekabps
2020 r., peructpaunoHHbii Ne 61983), nencteyeT fo 1 sHeapsa 2027 r.

8 Mpuka3 MuHTpyaa Poccum o1 15 gekabpsa 2020 r. Ne 903H "O6 yTBEepXaeHUu MNpaBna No oxpaHe Tpyaa
npw 3KCnayaTalMm 31eKTPOyCTaHOBOK" (3apermctpupoBaH MuHtoctom Poccum 30 gekabps 2020 r.,
perncTpaumoHHbin Ne 61957) ¢ MU3MEHeHWAMUW, BHECEHHbIMK Npuka3oM MuHTpyaa Poccum oT 29 anpens
2022 r. Ne 279H (3apernctpupoBaH MuHiocTom Poccun 1 nioHsa 2022 r., pernctpaumoHHsiin Ne 68657),
aencteyeT 8o 31 nekabpsa 2025 .

9 EQVHbIN TapuHO-KBaNMMUKALIMOHHBIA CPaBOYHUK paboT 1 npodeccuin paboymx, BbiNyck 8, pa3aen
"ObpaboTKa LBETHbIX MeTaNI0B".

10 Obwepoccuncknin KnaccugmkaTop npodeccuin paboymnx, LOHKHOCTEN CAYy)KALLUX N TapUHbIX
pa3psnos.

3.1.1. TpynoBas (hyHKLNA

HaumeHoBaHuellogroToska K paboTe OCHOBHOI0 1 BCOMOraTesibHOro 06opyAoBaHMs y4acTKa OTXKuUra
CNNTKOB, 3aroTOBKK, MONYNPOAYKTOB, NonyabprKaToB N MeTaIoNPOAYKLMN N3 LIBETHLIX METANJIOB U
CnJilaBoB

KopnA/01.2

YpoBeHb (MoaypoBeHb) KBanuguKaLlmm

2

MpouncxoxxaeHne Tpynoson hyHKUUMOpUrnHanX3anMCcTBOBAHO U3 OpUrMHana
Koa opurvHanaPerncrpaunoHHbIN HOMep NpodecCcnoHanbHoro cTaHhapTa

Tpyaosble gencrteuallonyyeHune (nepegaya) nHGopMaLmm Npyu NnpneMe-caade CMeHbl 0 COCTOsAHNUN paboyero
MecCTa, Henonagkax B paboTe obcnyxnBaemoro 060pynoBaHNA U NPUHATLIX MepPax Mo UX YCTPaHEHWIO,
TEKYLLEM PEMOHTE 1 MpoBeAEeHHbIX paboTax Mo TexHNYeCKoMy 06CaY>XMBAHNIO OCHOBHOMO 1
BCMOMOraTesibHOro 06opyaoBaHMs neyn

MpoBepka COCTOSHMA OrpaXKA€HUN N NCNPaBHOCTW CPeACTB CBA3U, MPOM3BOACTBEHHON CUMHAAN3aLMN,
6I0KMPOBOK, aBapMIHOro MHCTPYMEHTA, NPOTMBOMNOXXapHOro 060pyA0BaHMA y4aCTKa OTXKMUIa LBETHbIX
MeTaJJIoB 1 CMN1aBoOB

BbisiBNIeHME OTKJIOHEHUI B paboTe 0CHOBHOIO M BCMOMOraTeslbHOro 06opyaoBaHms y4acTKa OT)KKra
LUBETHbIX METaJIIOB 1 CMJ1aBOB OT 3aAaHHbIX NapaMeTPoOB C peryanpoBaHNeEM Mpun HGO6XO)J,VIMOCTVI
YcTpaHeHne HencnpaBHocTen B paboTe obcnyxusaemoro obopynoBaHns COBCTBEHHLIMU CUAMUN UK C
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npvBAeYeHNEM PEMOHTHOIO NoApa3aeneHuns
KOHTPOMb COCTOAHMA TOKONOABOAALLNX YCTPONCTB, TONANBHOM apMaTypbl, TPY6ONPOBOAOB rasa, BO3Ayxa,
YCTPOWCTB BaKyyMNpPOBaHMUS, 3an0pHO-PEryINPOBOYHON apMaTypbl, NPUCMOCOBNAEHNIN N UHCTPYMEHTOB
Mposepka paboToCNOCOBHOCTN CUCTEM KOHTPOLHO-U3MEPUTENbHBIX CPEACTB U UX OKOHEYHbIX YCTPOMCTB,
BaKYYMHbIX HAaCOCOB, 3aTBOPOB Ha HarpeBaTe/IbHON YCTaHOBKE, BCMOMOraTesbHbIX YCTPONCTB 1
MexaHN3MOB neven

MpoBepKa roToBHOCTU K paboTe BcnoMoraTesibHOro 0bopyaoBaHma neyven (TpaHCNOPTUPOBOYHBIX,
3arpy304HbIX MEXAHN3MOB, 3aNOPHO-PEryIMPOBOYHON annapaTypbl)

Tekyllee, e)XeCMeHHOe TeXHUYECKoe 06CyXMBAHNE OCHOBHOIO 1 BCMOMOraTenbHOro 060pynoBaHnsa neyen
NpPYMeEHSAEMbIX TUMOB (MPOTSAXKHbIX, EKTPUYECKUX N NMAAMEHHbIX NeYel, 3N1eKTPOKOHTaKTHbIX annapaTos,
crneumnanbHbIX YCTaHOBOK)

Tekylee, eXxeCMeHHOe TeXHUYeckoe 06CyXunBaHne nHxxeHepHon 06Bs3KM neyen, NPUBOLOB, FOPENOK,
3NeKTpoHarpesaTenen, MHAYKTOPOB

MOHTa) 1 LEMOHTaX HarpeBaTeNbHbIX KOJMAKOB U UX KOMMYTaLUn

MoOHTaX 1 OeMOHTaX coeanHeHna TpybonpoBoLOB ra30Boro 06opyaoBaHUS, HarpeBaTesbHbIX KOJINAKOoB C
MarucTpanbHbiM TPy60NPOBOAOM

MpoBepKa repMeTUYHOCTM TPyO6ONpoBOLOB, (DUTUHIOB, 3aNOPHOM apMaTypsl

YCTaHOBKa 1 CHATUE Myhens, HarpeBaTesIbHOro Kojinaka, yrnjaoTHeHME KPbILWKK HarpesaTesbHOMN
YyCTaHOBKM

MNpoBepKa COCTOSAHMA PYTEPOBKN NEYEN U YCTAHOBOK

MoAroToBKa K NCMO/b30BaHMIO 3aKaJIOYHOr0 YCTPOMCTBA (BaHHbI, AYLUMPYIOLLME YCTPONCTBA, 3aKanoyHble
npecchbl)

MoaroToBka K paboTe TEXHONOrMYECKOr0 NHCTPYMEHTA, MPUCNOCOBAEHNIA U OCHACTKKN, HEOBXOAMMBIX 415
OCYLLEeCTBJIEHNS MPOLLECCOB OTXMIa LBETHLIX MeTas10B 1 CrJ1aBoB (FOMOreHM3aLmm CrniaBsos,
pekpucTananMsaumnmn, 3akaakm, HopMannsaumm, oTNyCcka n CTapeHus)

MopnepxxaHue B YucToTe obopyaoBaHms, paboynx MeCT 1M NoMeLLeHNs NOCTa yNpaBaeHNsa npoLeccamu
oTXura

PeMOHT 0b6Cny>XnBaeMbIx neyein B Nnpenesiax KOMNeTeHL MM

BeneHune arperaTHOr0 XXypHasia/y4eTHOM LOKYMeHTauuu

Heobxoanmble yMeHNsONpenensTb BU3yasibHO U (UK) C NCMOJIb30BaHNEM NPMOOPOB MPUYMHBI OTKJIOHEHNS
napameTpoB (pexmmoB) paboTkl, HEMCAPABHOCTM OCHOBHOMO U BCMOMOraTeNbHOro obopyaoBaHus,
YCTPONCTB, TEXHONOMMYECKOWN 06BA3KMN 1 CreunasibHbIX NpucnocobneHnin y4actka omxura (uexa,
oTAeneHns, obopyaoBaHUs, CMOHTMPOBAHHOIO B €AUHOWM TEXHOJIOrMYECKON JINHNN)

OnpefensTb BU3yanbHO U (MK) CPeACTBAaMMN TEXHUYECKOr0 KOHTPOJIA COCTOSAHNE TOKOMOABOAALLMX
YCTPONCTB, TOMJMBHON apMaTypbl, TPybONpoBOLOB rasa, BO34yxa, YCTPONCTB BaKyyMUPOBAHWSA, 3aMOpHO-
perynnpoBOYHON apMaTypbl, MPUCNOCOBNEHNA N MHCTPYMEHTOB

MpoBepaTb paboTOCNOCOBHOCTL CMCTEM KOHTPOJSIbHO-N3MEPUTESNbHBIX CPEACTB U X OKOHEYHbIX YCTPONCTB,
NOCTOB aBTOMATU3NPOBAHHON CUCTEMBI YNPABAEHNS TEXHOIOMMYECKMM MPOLLECCOM, CUCTEM
BaKyyMMPOBaHWS, BK/OYas BaKyyMHble HAacOChl, 3aTBOPOB HarpeBaTe/bHON YCTaHOBKWN, BCMOMOraTe/bHbIX
YCTPONCTB Y MEXaHN3MOB NeYyen

Mpoun3BoAnTb pernamMmeHTHble paboTbl N0 NpeABapuUTENbHON HACTPOoKe obcnyxmnBaemoro obopyoBaHuMs
neym n ee TEXHOJIOMMYECKON 06BA3KN

BbINOSIHATL KOMMJIEKCHYIO NPOBEPKY paboTocnocobHOCTU 1 ONepaTUBHYI0 HAaCTPONKY (NOAHaNAAKY)
HarpeBaTe/IbHbIX YCTAaHOBOK (FOPEJIOK, 3/1eKTPOHar peBaTesen, MHAYKTOPOB), 06ecrneymBaioLLyto
TpebyeMylo paBHOMEPHYIO TeMmnepaTypy No 06beMy neyn (YCTaHOBKM) M UCKJTIOHAIOLLYI0 BO3MOXHOCTb
neperpesa MeTanna

YcTpaHAaTh He Tpebytoline NpnBeYEHNS PEMOHTHOIO NEPCOHaNa HENCMPABHOCTM U PEXUMHbIe cbomn B
paboTe obopynoBaHns HarpeBaTebLHOIO arperaTa
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OnpenensiTb 1 BOCCTaHaB/IMBaTb paboToCcnocobHOCTL BCMOMOraTe/ibHOro 060pyA0BaHNS Neyen
(TPaHCMOPTUPOBOYHLIX, 3arPy304HbLIX MEXaHU3MOB, 3aMOPHO-PEryIMPOBOYHON annapaTypbl)

Mpon3BOANTL NOBEPKY KOHTPOJIbHO-U3MEPUTENBbHBIX CPEACTB, YNCTKY U 3aMEeHY OKOHEYHbIX YCTPONCTB
(Tepmonap, AaTYMKOB)

MpoBepaTb MCNPaBHOCTbL NOABOASALLNX K NeYy MarucTpanen rasa, B03Ayxa, 3anopHo-peryanpoBo4HON
annapaTypbl, COCTOSAHNE aBapUNHON CUTHAAN3aLMN

MpoBepsaTb TEXHUYECKOE COCTOAHME Y MPOU3BOAMTL HAaCTPONKY 060pyLOBaHNA NOAaYM 3aLUNTHBLIX Fa30B B
neyb, YCTAHOBOK BaKyyMUpPOBaHWA

MpoBepsaTb MCNPABHOCTbL U FEPMETMYHOCTbL NOABOAALLNX K Neyn TpybonpoBoAoOB rasa, BO3Ayxa
BbINONHATL KOMMJIEKC paboT Mo TeKyLLeMy, eXXeCMeHHOMY TeXHUYeCKOMY 06CNy)KMBaHUIO OCHOBHOMO 1
BCMOMOraTenbHOro 06opyaoBaHMs, TEXHOIOMMYECKOr0 MHCTPYMEHTA, NPUCMOCOBAEHNI N OCHACTKK
y4aCTKa OTKura

Mpon3BOANTbL YNCTKY N 3aMeHY OKOHEYHbIX YCTPOMCTB aBTOMATMKM HarpeBaTesibHbIX NeYen (arperaTos)
MpoBepaTb paboTOCNOCOBHOCTL MHCTPYMEHTA, OCHACTKM U NPMUCNOCOBNeHN, NPUMEHSEMBIX NPK
TEXHOJIOrMYeCKMX onepaumax

MpuMeHATbL CpelacTBa MHAMBMAYAJIbHOWN 3aLUMThl, Fra303alUMTHYIO annapaTypy, CPeACTBa NOXKapoTyLIeHNs
1 N0JIb30BaTbCSA aBapPUNHLIM MHCTPYMEHTOM B aBapUHbLIX CUTYaLNsAX

Monb30BaTbCs NPOrpaMMHbIM 0becneyeHMeM aBTOMaTU3NPOBAHHOWN CUCTEMBI YyNPaBJIeHNA
TEXHOJIOrMYeCKUM MPOLLECCOM Ha y4aCTKe NOArOTOBKM MPOU3BOACTBA

Heobxogumble 3HaHMATUNbI HarpeBaTeibHOro 060PYA0BAHNS/TENIOBbIX arperaToB (NPOTSKHbIE,
3NEKTPUYECKUNE U MJITAMEHHbIE MeYN, SNEKTPOKOHTAKTHbIE annapaThl, CNeLnabHble YCTaHOBKN),
0CcobeHHOCTN 06Cy)KMBAHNA U SKCMTyaTaunn, MPUMEHNMOCTb K LIBETHbLIM MeTaflJlaM 1 CrnjiaBam
MprMeHsaeMble BUAbI OTXKUIa Y KOHCTPYKLUKX arperaTtoB B 3aBUCUMOCTM OT Mapku MeTanna (cnnaea),
cTagun ero obpaboTkm, TUNa (CAMTOK, PYNOH, INCT, 3aroToBKa, NonydabprkaT, roToBoE U3fenne) u
pa3mepa

CocTaB, Ha3Ha4yeHUe, yCTPONCTBO, KOHCTPYKTUBHbIE 0COBEHHOCTU, MPUHLUMMLI AENCTBUS, NpaBuia
0b6CNy>XKMBaAHUSA 1 3KCMayaTaLumn OCHOBHOIO 1 BCMOMOraTesibHoro o6opyaoBaHns, MeXaHn3MOoB, YCTPOWNCTB 1
OCHaCTKM 06CNy>XKMBaAEMbIX NMeYen (TenoBbIX arperaTtoB) U NPUMEHSEMbIX KOHTPOJIbHO-N3MEPUTESTbHbIX
CpeLcTB

TexHonornyeckas CXxeMa y4yactka TepmMoobpaboTku

TpeboBaHMA TEXHONOrMYECKON MHCTPYKLMK NO NpoBepke paboTocnocobHOCTHN, KOPPEKTHOCTU HAaCTPOEK
obopynoBaHns, MEXaHN3MOB, YCTPONCTB

TpeboBaHMA TEXHONOrMYECKON (MPON3BOACTBEHHOW) UHCTPYKLMMN, PErIaMeHTUPYIOLWEN NOATOTOBKY K
paboTe 0OCHOBHOro W BCOMOraTensHoro o6opyfoBaHms, MexaH13MoB, MPUBOAOB, OCHACTKU U MHCTPYMEHTa
y4acTKa OT)KMra UBETHbIX MeTasJIoB M CNAaBoB (FOMOreHu3auny CniaBoB, pekpucTanan3aunm, 3akanku,
HOpManusaumu, 0TNycka n CTapeHuns)

MpaBuna 1 NOPSLOK TEKYLLEr0 TEXHNUYECKOro 06Cy>XBaHNA OCHOBHOIO U BCMIOMOraTeIbHOI 0
obopynoBaHUs, MEXaHU3MOB, NPUBOLOB, OCHAaCTKM, TEXHOIOMMYECKON 0BBA3KN Ne4n NPUMEHSEMOro B
opraHusauum Tuna

OCHOBbI TEOPUUN TEPMUYECKON 06paboTKM LIBETHLIX METAJIIOB U CMJ1aBOB B 06bemMe, Heobxogmmom ans
0b6CcnyXMBaHMA U NOATOTOBKU K paboTe 0OCHOBHOI0 1 BCMOMOraTensHoro obopyioBaHna neyen (arperaTos)
oTXura

TVUNMYHbIE HEMCMPABHOCTK, peXxnMHble cbon B paboTe 06opyaoBaHNS NeYun, NPU3HaKM, MPUYNHLI, CNOCObBI
BbIABJIEHUS W NpeaynpexneHnsa Ha CTagnuy noaroToBKM NPoOU3BOACTBA

MpaBnna 1 NOpPSaAOK KOMMIEKCHON NPoBepKy paboTocnocobHOCTM N HAaCTPOWMKN OCHOBHOIO (FOPEenok,
3N1eKTpoHarpeeaTenen, UHAYKTOPOB) W BCMOMOraTenbHoro o6opynosaHusa (TPaHCMOPTUPOBOYHBIX,
3arpy304HbIX MEXAHWU3MOB, 3aNOPHO-PEryIMPOBOYHONM annapaTypbl), MEXaHU3MOB, NPUBOLOB, OCHACTKH,
TEXHOJIOrnYeckon 06BA3KM Nevyn NPMMEHSEMOro B opraHu3auny Tuna

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru CTp. 6 13 23



MepeyeHb KOHTPOMPYEMbBIX U PEFYIMPYEMbIX OTXKNTasbLLMKOM NMOKa3aTesei n HacTpoek obopynoBaHus
Meymn, yCTaHOBNIEHHbIE TEXHNYECKOW [OKYMEHTALMEN 3HAYEHNS, NX B3aWMOBJIUSHUE U LONYCTUMbIE
Anana3oHbl PErynpoBOK

MopagoK 1 npasuia NPoBepKn NCNPaBHOCTU, FepMETUYHOCTM NOABOLAALLMX K MeYn MarncTpanen rasa,
BO34yxa, (PMTUHIOB, 3aMOPHO-PErYINPYIOLLEA apMaTypbl, KOHLEBLIX U aBapUAHbIX BbIK/lOYaTeNen
TuUnnyHbIe NPUYKUHBI U cnocobbl NponNakTKK Bpaka OTXXMra Ha CTaAunW NOAroTOBKW U NEPBNYHON
HacTpovku obopyLoBaHMA

MpaBuna 3KCnayaTaLuy NPMMeEHsIEMbIX Ha y4acTke TepMoobpaboTKu NOLbEMHBIX COOPYXKEHWI
PacnonoxeHnune KOHLIEBbBIX N aBapmVlelx BbIKJIlOYaTENEeN MexaHn3MoB

TpeboBaHWsa BUPOYHOWN CUCTEMBI 1 HAPALOB-L0MYCKOB Npu paboTe Ha y4acTke oTXura

TpeboBaHWs 0XpaHbl TPyAa, NPOMBbILLIIEHHOW, 3KONIOMMYECKON 1 NoXKapHo/ 6e30MacHOCTM Ha y4acTke
MOATrOTOBKM 1 COMPOBOXAEHUS NPOLLecca OTXKUra

MporpamMmMHoe obecnevyeHne, NpuMeHseMoe Ha paboyem mecTe

Jpyrvue xapakTepucTuku-

3.1.2. TpynoBas (hyHKLNA

HanmeHoBaHMeBbINOIHEHME BCMOMOraTeIbHbIX ONepaunin 4ss npouecca oTXKNra CIMTKOB, 3ar0TOBKY,
NnoJlynpoayKToB, NosyabpnkaToB U MeTaNoNPOAYKLNAN N3 LIBETHLIX METAJIJIOB 1 CMJ1aBOB

KopnA/02.2

YpoBeHb (NoAypoBeHb) KBaanpukaLum

2

MponcxoxxaeHue TpyaoBon PyHKUMMOpUrnHanX3anmMcTBOBaHO U3 OpUrMHana
Ko opurmnHanaPerncTpaumoHHbIn HOMep NpodeccMoHanbHOro cTaHaapTa

TpyLosble gencTuslonyyeHme (nepegaya) nHopMaLum Npyu npueme-caadye CMeHbl 0 CMEHHOM
NpPOV3BOACTBEHHOM 3aAaHuUN

MpremMka 1 cknagupoBaHue NOCTYNMBLUNX ANS MPOBEAEHNS OTXMUra CIMTKOB, 3ar0TOBOK, MOAYNPOLYKTOB,
nonyabprkaTos 1 MeTa/NTIONPOAYKLUN U3 LIBETHBIX METAJIJIOB U CMJ1aBOB

[MpoBepKa NOCTYNMBLUErO PYJIOHHOIO MW B KapTO4Kax NofkKaTta, CJIMTKOB, 3ar0TOBOK, NMOJYNPOLYKTOB,
nonygabprkaToB 1 MeTanIoNpPoayKLMM U3 LIBETHLIX METaJII0B U CMJ1aBOB (Lanee - MeTas1) Ha
cooTBeTCTBME TpeboBaHUSAM HOPMATUBHO-TEXHNYECKON 1 COMPOBOAUTENBHON AOKYMEHTALMN K KaYecTBy,
COpTaMeHTY, reoMeTprnyeckM napaMeTpamM, MapkMpoBKe 1 KONNYECTBY

MnaHwpoBaHWe o4epeHOCTY 3anycka NapTuin MeTasna B paboTy B COOTBETCTBMM CO CMEHHBLIM 3afiaHNEM
TpaHCNOPTNPOBKa K arperaTy, YCTaHOBKa PyJ/IOHa Ha KOHCOJ/Ib pa3MaTbiBalOLWEro yCTPONCTBaA, Nojaya
KOHLLa MOJIOChl Ha CBApKY (CLUMBaHME) Ha CTHIKOCBAPO4YHOW (CLUMBHOWM) MallnHe, CBapKa (ClumMBaHme)
BXOAALMX N BbIXOAALWMX NOJSIOC, (06e3)KMpUBaHMNE, MPOMbIBKA, HaHECEHWE NMOKPbLITUM M CYLLIKa NOA0C - NpK
HaAN4MN COOTBETCTBYIOLLMX TEXHONOrMYECKMX TpeboBaHmin), MofadYa B OTXKMUI Ha HEMpepbIBHbIX JIMHUAX
oTXMra

MakeTnpoBaHWe, KaHTOBaHWE, yKNaAKa, 3arpy3Kka MeTasia Ha NPUEeMHbIN CTOJ, POAbraHr, NMOANHY, CTEHAbI
1 NOAAOHBI, TENEXKMN 1 NNaT(OpMbl HarpeBaTeNbHON YCTaHOBKM

nOJJ,FOTOBKa CTeHOO0B, BblIkKNlaAKW NMpPoKAagoK Anda Tepmonap

YnakoBKa, pacnakoBKa CTEHL0B

YcTaHOBKa 1 cHATWE My(ens, HarpeBaTebHOr0 KOnaka, yrjaoTHEHUE KPbILIKN HarpeBaTelbHOW
yCTaHOBKM

MOHTaX 1 IeMOHTa) HarpeBaTesIbHbIX KOJIMAaKoB U X KOMMyTaLuun

MOHTaX 1 LeMOHTaXx coeamHeHnsa TpybonpoBoAoB ra30Boro 060pyAoBaHUS, HarpeBaTebHbIX KOAMAKoB C
MarncTpanbHelM TpybonpoBoLoM

Po3»Xur n ocTaHoBKa ra3oBbIX FOpesIoK, BKIIOYEHNE N OTKJIIOHEHNE 3."IeKTp0HaneBaTeﬂel7l

Py4yHoe perynunpoBaHue nofaym, pacxoia rasa v Bo3ayxa B 30Hax neven
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BKk/tl04EeHME 1 BbIK/OYEHWE BaKyyMHbIX HACOCOB, 3aTBOPOB Ha HarpeBaTesibHOM YCTaHOBKE

YCTaHOBKa M NOAK/OYEHNE MHAYKTOPOB 3/1eKTPOHarpeBaTenei

BefneHue npouecca 0TXKMIra Ha NPOTAXKHbIX Mevax

MOHUTOPWHI COBNIOAEHNS 3afaHHbIX PEXUMOB PaboThl NeYyen, Harpesa 1 OXNakKAeHnsa MeTanna ¢
perynnupoBKon npu HeobxoanMocTu

TpaHCNOPTUPOBKA, 3arpy3ka, BbiIrpy3Ka v Bblhavya MeTassla U3 HarpeBaTeIbHOW YCTaHOBKM, NeYn

OT60p 06bpa3uos Npob Ang NnpoBefeHUs aTTECTALUOHHbLIX UCMLITAHWA FTOTOBOIO OTOXOKEHHOr0 MeTana
B3BelBaHMe, MapKUPOBKa 1 yNaKOBKa OTOXKEHHOW METaNI0MPOAYKLMN

OTrpy3ka MeTana Noc/e OTXKUra Ha NoCeayloLmMe TEXHONOrMYecKme onepaunm

MoAroToBKa TENIOBOro arperaTa K BbIBOAY U3 paboTbl 419 BbINOJIHEHNS PEMOHTHbIX paboT

YucTka paboyen 30HbI Neyen, ybopka Wwnaka, YNCTKa NOAL0HOB, CTEHAO0B, 3anpaBKa MOAUHBI

C6op 0TX0A0B B KOHTENHEPbI 1 EMKOCTK

BefeHue arperaTHoOro XypHana/y4eTHON LOKYyMEHTaLUUN y4acTKa BCOMOraTebHbIX onepauuni
TEXHOJI0rM4eCKoro npoLecca oTKura

Heobxogumbie ymeHnsOnpenensats BU3yasibHO 1 (1K) C UCNOSIb30BaHWEM NpnbOpPOB OTKIOHEHMS
napameTpoB (peXxmMmoB) paboTbl, HEMCMPABHOCTM OCHOBHOMO U BCMOMOraTeIbHOro 060pyA0BaHMS,
MeXaHW3MOB U YCTPONCTB, TEXHO0rM4eCKON 06BA3KM, TEXHONOr MYECKOr0 MHCTPYMEHTA 1 CneumanbHbiX
npucnocobneHunin yyacTka omxura (Lexa, otaeneHns, obopyaoBaHns B € AMHON INHNN)

®opMunpoBaTh ONTUMasbHbLIE N0 06bEMY N KOMMOHOBKE 3an0SIHEHWSA CTEHAbI NeYn

BbiBOANTL A5 Nepefayn B PeMOHT € cobsilogeHneM TensIoBOro rpadrka OTXKUroBble MeYvn U YCTPONCTBa U3
paboyero Tena0BOro pexxmma, NPUHUMaThL Neyn 1 YCTPONCTBA MNOC/Ie PEMOHTA, BbIBOAMTbL UX MO rpadmky
Ha pabounii pexxum

MpoM3BOANTL PO3XXUI M OCTAHOBKY Fa30BbIX FOPeSioK, MOAK/OYEHVE 31eKTpoHarpesa UHAYKTOPOB
Mpon3BOANTb NPOBEPKY KOHTPONLHO-U3MEPUTENbHbIX CPEACTB, YACTKY U 3aMEHY OKOHEYHbIX YCTPONCTB
(Tepmonap, AaTYMKOB)

Mpon3BOANTb HAaCTPOIKY HarpeBaTe/bHbIX YCTAaHOBOK (FOPENoK, 3/IeKTpoHarpesaTenemn, MHAYKTOPOB),
obopynoBaHMA NO4a4YM 3alUMNTHbLIX Fa30B B NeYb, yCTAaHOBOK BaKyyMWUPOBAHNS

YnpaBnaThk rpy30n0AbEMHON TEXHUKON (KAHTOBATENM, YKNAAYMKNA, MAaHUMYATOPbI, MOrpy34mKn) u
NOABbEMHbBIMU COOPYXXEHUAMUN ANS 3arpy3KK, BbIFrPY3KM neyn, TPAaHCNOPTUPOBKM MaTepuasia B 30He
obcnyXmMBaHMS Npouecca OTXura

YnpaBnaTh yCTPONCTBAMM BaKyyMUPOBAHWA 1 HAarHETaHWA 3aLLMTHOM aTMoCdepbl neyn

OTbupaTtb NpeactaBuTenbHble 06pa3ubl/npobbl

[MpoBepsATb NCMPaBHOCTbL BECOB

MpuMeHATbL CpefcTBa MHAMBUAYANLHOWN 3alLMThl, ra303allUTHYIO annapaTypy, CpeacTBa NoXapoTyLleHuns
1 N0JIb30BaTbCS aBaPUNHBIM UHCTPYMEHTOM B aBapPUAHbLIX CUTYyaLUsAX

Monb30BaTbCs NPOrpaMMHbIM obecneyeHneM, NpuMeHsaeMbiM Ha paboyeM MecTe y4acTKa COMPOBOXAEHUS
Heobxoamnmble 3HaHMACOCTaB, Ha3HaYeHNe, YCTPONCTBO, KOHCTPYKTMBHbIE 0COBEHHOCTW, NPUHLIMMbI
LEeNCcTBMSA, NpaBua dKCNayaTaLm 0OCHOBHOIO U BCNoMoraTesibHoro 06opynoBaHms, MeXaHn3MoB,
YCTPOWCTB M OCHACTKM 06CyXKMBaeMbIX MeYen N NPUMEHAEMbIX KOHTPOJIbHO-U3MEPUTESIbHbLIX CPEACTB
TpeboBaHMA HOPMATUBHO-TEXHNYECKON AOKYMEHTALIMM K NOCTynatowemy Ha TepMoobpaboTky meTanny
(CNUTOK, PYNOH, NCT, 3aroTOBKa, NONYNPOAYKT, nonydabpukaTt, roToBoe nsgenune)

MopsfLoK, NpaBua, TEXHOOT NS, PeXMMbI BefeHns 1 TpeboBaHMA K BEAEHMI0 KOMMNEKCa

BCNOMOraTe bHbIX PaboT Ha HeNPEepPbLIBHbIX IMHUAX OTXXUra (CBapka, CLUMBaHWE NO0Ckl, HAHECeHMe
TEPMOCTOWMKOr0 M 31€KTPOU30JIALMOHHOIO MOKPbLITKSA, CYLUKA)

TpeboBaHMA TEXHONOrMYECKON (MPON3BOACTBEHHOWN) UHCTPYKLMMN, PETYANPYIOLLEN NPOLECCHl OTXKUra
LBETHbIX MeTas/I0B 1 CNJaBOB (FOMOreHn3aLnm CnaaBoB, PEKPUCTaNIN3aLNY, 3aKaky, HopMaam3aLumm,
0TnycKa 1 CTapeHuns)

MpuMeHseMble BUAbI OTXXUIa Y KOHCTPYKL MKW arperaTtoB B 3aBUCMMOCTM OT MapKu MeTanna (cnaasa),

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 813 23



cTagum ero 06paboTku, Tuna (CANTOK, PYOH, NCT, 3aroToBKa, noaydabpnkaT, roToBoe n3genne) un
pa3mepa

CopTaMeHT, MapKu LIBETHbIX METaJIJI0B U CNaaBoB, 0CO6eHHOCTM nx TepMmoobpaboTKku

OCHOBbI TEOPUMN TEPMUYECKON 06paboTKK (onepauunin 0TXXKra) LBETHLIX META/IIOB 1 CMJIaBOB B 06beMe,
Heobxo4MMOM NS 3KCJlyaTauum OCHOBHOIO U BCNOMOraTelbHOro 0bopyaoBaHus neven, BefeHns
MpoLLeccoB OTXKUra

TunnyHble NPUYNHBLI Bpaka NpoayKuMK oTAeneHNs (y4acTKa) oTKuMra 1 cnocobbl ero NpeaynpexxaeHns un
NpouNakTUKK

MocnenoBaTeNbHOCTL AENCTBUI NPY OCYLLECTBAEHUN TPAHCMOPTa MO0CH

Mpasuna BefeHns paboT npyu MoHTaxke TPybonpoBoA0B ra308oro 060pyAoBaHUSA HarpeBaTeNbHbIX
KOJIMAKOB C MarncTpasnbHbiM TPy60NpoBogOM

Mpasuna paboTsl ¢ 06opyaoBaHMEM, MCNOAL3YIOWMM TOMIMBHBIN ra3

MpaBuna paboTbl c 060pyaOBaHMEM, NCMOJIL3YIOLLMM BaKyyM 1 paboTalowWwmM Noa AaBJIEHNEM
Pacnono)xeHune KOHUEBbLIX 1 aBapUiHbIX BbiKtoYaTeNnen obopynoBaHus

MpaBnia HaHeCeHUs 1 COCTaB MPOMEXXYTOYHON MAaPKNPOBKM

Mopagok 1 npaBuia NpoBeAeHNs CTPonasibHbIX paboT

Knaccudumkaumsa oTXo40B LBETHbLIX MeTa10B Mo rpynnam

TpeboBaHMsa BMPOYHON CUCTEMBI 1 HAPSAL0B-A0MYCKOB Npu paboTe Ha y4yacTKe OTXKuUra

TpeboBaHMA 0XpaHbl TPYAa, MPOMbILLIIEHHOW, 3KOJ0rMYECKOoM 1 NoXXapHo 6e30MacHOCTY Ha y4acTKe
oTXura

MporpamMmMHoe obecneyeHne, NpuMeHseMoe Ha paboyeM MecTe OTKUranbLLNKa

[pyrvne xapakTepucTuku-

3.2. O6obuieHHas TpynoBas PyHKLUMUS

HanmeHoBaHMe
BepeHue npoLeccoB 0TXXUra CIMTKOB, 3ar0TOBKM, MOAYNPOAYKTOB, NonydabpmkaToB 1 METaNI0MNPOAYKLMN
N3 LUBETHbIX MeTannoB u crnaasosKoaBYpoBeHb KBanngukaumnmn3

MpoucxoxxaeHme 0606LweHHON TPyA0BON DYHKUMMOPUrMHanX3aumMcTBOBaHO N3 OpUruHana
Koa opurvHanaPerncrpaunoHHbIN HOMep NpodeccroHanbHoro cTaHhapTa

B03M0OXHblE HAVMEHOBaHNS OOJHKHOCTEN, NpodeccnnOTKNranblUMK LIBETHLIX MeTanno0B 4-ro paspsaaa

TpeboBaHma kK 0bpa3zoBaHuMto U 0b6yyeHntolpoteccmoHanbHoe 0byyeHre - MporpamMmbl NPOGECCMOHaJTbHON
MOAr0TOBKM Mo Npogeccusm paboynx, NporpaMmel NepenoaroToBkn paboynx, NporpamMMbl NOBbILLIEHNS
KBasmdukaumnm paboymx

TpeboBaHWs K OMNbITY NpaKTUYeckoi paboTbiHe MeHee WwecTu Mecsues no 6onee HU3KOMY
(MpenLwecTByOLWEMY) pa3paay

Ocobble ycnoeusi fonycka k paborte/lnua He monoxe 18 net

MpoxoxaeHne 06a3aTeNbHbIX MpefBapuTesbHbIX Y NEPUOSUNYECKAX MEAULIMHCKUX OCMOTPOB
MpoxoxxaeHne o0by4yeHns No oxpaHe TpyAa WU NPOBEPKU 3HaHWI TpeboBaHMIn OXpaHbl Tpyaa
MpoxoxaeHne obyveHns mepam noxkapHomn 6e3onacHoOCTU

Hanunyune ynocToBepeHust Ha NpaBo CaMOCTOATENIbHON paboThbl C MPUMEHSEMbIMY BUAAMN MOABEMHbIX
COOPY>XEHWI 1 (M) Ha BeAeHUe CTponasbHbIX paboT

Hanun4ywme Il rpynnbl no anekTpobesonacHoOCTH

Ipyrvne xapakTepuctukullpnceoeHme pa3psaa oCyLEeCTBASETCS C Y4€TOM YPOBHS OCBOEHNS PabOTHMKOM
HaBbIKOB, MPUOBPETEHHOr0 OMbITa M CJI0XKHOCTU BLIMOJHAEMON paboThl

JonosHnuTeNnbHbIE XapaKTepuCcTUKN
HanmeHOBaHMe OOKYMeHTa
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Kogn

HanmeHoBaHme 6a30B0W rpynnbl, 4OHKHOCTU (Npodeccnmn) nam cneLmanbHOCTM
OK381210nepaTopbl MeTasI0NaBUIIbHbIX YCTaHOBOK

ETKC§ 330TKMranblUMK LUBETHLIX MeTannos 4-ro paspaga
OKNATP163600T)KUranbLlUnK LIBETHbIX META/1I0B

3.2.1. TpynoBasa pyHKUUSA

HanmeHoBaHneYnpaBieHne NpoLLEeCCOM FOMOreHN3aLMN CNIaBOB LIBETHbIX METasI0B
KonB/01.3

YpoBeHb (MoAypoBeHb) KBaanpukaumnm

3

MpouncxoxxaeHne Tpyaoson hyHKUMMOpUrnHanX3anMCcTBOBAHO U3 OpUrMHana
Ko opurnHanaPerncrpaumoHHbIn HOMep NpodeccMoHanbHOro ctTaHaapTa

TpyLoBble gencTuslonyyeHme (nepenaya) nHgopMaLum Npyu npueme-caadve CMeHbl 0 CMEHHOM 3aJlaHuu,
nepexoasLLMX Npoueccax (cafkax) oTxura, 06 yCTaHOBMEHHbIX PeXMNMaXx (BblAEPXKKU, TEMMEPATYPbI 1
OXﬂa)K,EI,eHI/IFI), 0 3aJaHHOM BpeMeHWN OKOH4YaHNA BblAEPXKXKN B TaKNX MNnevax, npoBeneHHbIX pa60Tax Mo
TexXHNYeckoMy 06CyXUBaHMIO OCHOBHOIO U BCIOMOraTeibHOro o6opyoBaHnsa neyun, Hernosagkax B
paboTe 060pyLOBaHNA N MPUHATLIX KOMMEHCALMOHHBIX MEpax

Mposepka paboTocnocobHOCTU OCHOBHOIO M BCMOMOraTensHoro 06opyoBaHns, 3a4eCTBOBAaHHOIO B
NPOU3BOACTBEHHOWN NPOrpaMMe, COCTOSIHUS OrpPaXKAEeHNIA, NCMPABHOCTW CPELCTB CBA3M, NMPOU3BOACTBEHHON
curHanmnsauun, 610KNPOBOK, aBapUNHOIO NHCTPYMEHTA, MPOTUBONOXXapHOro obopyaosaHms

MpremMKa CIMTKOB, 3aroTOBOK, NoNydabpnkaToB, N3Lennii U3 aJloMUHMEBLIX CMJ1aBOB, MNOCTYMMUBLLMX Ha
roMoreHu3auno

Bbibop neyun B 3aBUCMMOCTU OT MapKuy, popMbl 1 06beMa NapTuUM 04HOPOAHOrO MaTepmana
dopmMunpoBaHne cafok no 06beMy, KOHTPOJIb MacChbl

MoAroToBKa CTEHA0B, BbIKNAAKM NPOKIAAOK AN TepMonap

YrakoBKa, pacnakoBka CTeHA0B

BeneHme 3arpy3ku neyun ¢ y4etoMm HeobxoanmmMocTu obecneunTs LMPKYAALUIO U PaBHOMEPHbIA
TeMmnepaTypHbIA hoH Mo BceMy 0bbeMy Cafku, BO BCEX TOYKAX KaX40r0 KOMMOHEHTa

epMeTun3aLma HarpeBaTeIbHOW YCTaHOBKM MOCAE 3arpy3ku MeTanna

3anyck pa3orpesa neyu, po3)Kur 1 0OCTaHOBKa ra3oBblX FOPEsioK, BKOYEHNE U OTKNOYEHMe
3/IeKTpOHarpeBaTenem

Bbibop, ycTaHOBKa TeMnepaTypbl UK TeMNepaTyp No CTaausam (CTyneHYaTbI pexxum) ans obbl4HOro nam
BbICOKOTEMMEPATYPHOr0 FOMOreHM3aLMOHHOr0 OTXKUra B 3aBUCMMOCTU OT COCTaBa (Mapku) cniaga,
rabapuToB 1 nocnepytowero cnocoba 06paboTkM CIMTKOB, 3ar0TOBOK, NoNyhabprkaToB MM N3aenni
Bbibop, ycTaHOBKa peXxrMa CKOpPOCTY HarpeBsa, BbIBOA TEMNEpaTypPHOro pexunuma nedv Ha 3afaHHble
napaMeTpsbl

YCTaHOBKa BPEMEHU U peXMMa FOMOreHM3aLnOHHOro 0TXKUra

BeneHme no npmbopamM roMoreHn3aLuMoHHOr0 OTXXMUra CJIMTKOB, 3ar0TOBOK WM U3AENIA alOMUHUEBBIX
CNJIaBOB AJ19 YCTPAHEHUS OEHAPUTHON (YaCTUYHO 30HAJIbHOWN) IMKBALUN U YMEHbLIEHNS OCTaTO4HbIX
HaNPs>XXEeHU OTANBOK

YCTaHOBKa M KOHTPOJb CKOPOCTW OXaXKAEHUS CIMTKOB (3aroTOBKM, OTANBKM, NonydabprkaTa nim
n3nenuns) Ha COKONHOM BO3AYXE UK C NeYybio

MOHUTOPWHI COBNOAEHNS 3afaHHbIX PEXUMOB PaboThl NeYyen, Harpesa 1 OXNa)KAeHnsa MeTaana C
perynnpoBKon npu HeobxoanMocTu

MpoBepKa Nno nepexoasLWwum C nNpeablayLien CMeHbl NPOLLECCaM OTKIOHEHWI B PEXXMaX roMOreHn3auum u
paboTbl Neyer 0T 3afaHHbIX C UCMOb30BaHNEM KOHTPOJIbHO-U3MEPUTEbHbIX CPEACTB W C PETYNPOBKON
npu HeobxoanMocTu
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YCTaHOBKa M CHATME Myhens, HarpeBaTeIbHOr0 KoJinaka, ynaoTHEHWE KPbILWKW HarpeBaTeIbHOro Kosoaua
P03XX1I 1 0OCTaHOBKa ra30BblX FOPESIOK, BKJIIOYEHME 1 OTKJIOYEHME SNIEKTPOHArpeBaTenen

Bbirpyska C/IMTKOB, 3aroTOBOK, MNoayabpnkaToB, U3OeNNA N3 aIlOMUHWEBLIX CMIABOB M3 Neyun

Mepepada Nocsie rOMOreHN3aLMoOHHOI0 OTXXUra U OXNaXAeHUS CJIMTKOB, 3aroTOBOK, NonydabpukaTos,
n3genni N3 aJatoMMHNEBLIX CMNJIABOB Ha MOCAeAYIOLWME TEXHONOMMYECKMe onepaunn M NpoMe)XyTOYHbIN
cknag

MpoBepKka HaAN4Yns N KOMMIEKTHOCTW aBapUNHOr0 UHCTPYMEHTA, CPEACTB MN0XKaPOTYLUEHNS U
ra3o3alMTHOM annapaTypbl Ha y4acTKe OTXXura

BepeHue arperaTHoOro XypHana v y4eTHON AOKYMeHTaunn paboyero Mecta oTXKuraablunKa
Heobxogumbie ymeHnsOnpenensaTs BU3yasibHO M (1K) C UCNOSIb30BaHWEM NpnbopoB OTKAOHEHMS
napameTpoB (pexxumoB) paboTbl OCHOBHOIO 1 BCNOMOraTesibHOro o6opynoBaHns, yCTPOMCTB,
TEXHOJIOrM4ecKon 06BA3KM 1 CcreumanbHbiX NpucnocobieHnin neyven oTXKNra, 3a4eCTBOBAHHbIX B CMEHEe
Mpon3BoaNTb HACTPOVKY aBTOMaTU3NPOBAHHOW CUCTEMBI YNPaBJIEHNS NPOLECCOM A1 aBTOMaTUYECKOro
BEAEHUS MPOLECCOB FOMOreHM3aLUN B COOTBETCTBUN CO CMEHHbLIM 3aaHNEM, PerynmpoBky obopynoBaHms
N MEeXaHN3MOB Meyu, NPOBEPKY KOHTPOJIbHO-N3MEPUTESbHBLIX CPeACTB (OKOHEYHbIX YCTPOMCTB)
OnpepensTb Ka4eCTBO MNOCTYMNUBLUNX Ha OTXXWUI CINTKOB, 3ar0TOBOK, NonygabpnkaTos, N3nennin m3
aJIlOMMHMEBbLIX CMJ1aBOB 1 FOTOBOI0 MO CTPYKTYPHbLIM XapakTepncTukam crniasa

PacnpepenaTb MeTana cagky Mo nyowaan n o6bemMy neyvn cornacHo TEXHONOrNYecknM TpeboBaHnaM
YnpaenaTe paboTon ropenok, aNeKTpoHarpesaTenen, MHOYKTOPOB, obecneynBatowen Tpebyemyto
PaBHOMEPHOCTb TeEMMepaTypbl N0 06BEMY NEYN 1 UCKITHOYAIOLLIEN BO3MOXXHOCTb Meperpesa MeTaa
YcTaHaBAMBaTb ONTUMasbHbIA peXXuM TepMoobpaboTKy CniaBoB B Neyun

Mpon3BOANTL NEPBUYHYIO HACTPONKY 1 KOPPEKTUPOBKY TeMMEpaTYPHbIX PEXNMOB paboThl
HarpeBaTe/IbHON YCTAaHOBKU MPW OTKIOHEHUW OT 3afaHHbIX XapaKTePUCTUK

ObecneynBaTb paBHOMEPHYIO TeMMepaTypy Mo AJIMHE NeYn, NCKOYatoLLY BO3MOXXHOCTL Neperpesa
MeTanna

Mpon3BOANTL YNAKOBKY 1 pacnakoBKy CTEHLOB Meyu

MpoBepsaTb repMeTUYHOCTb (MCNPABHOCTL) MOABOAALWMX K MeYn TpybonpoBoaoB ra3a, Bo3ayxa
MpoBepsATb MCMPABHOCTb 3aNOPHO-PErYIMPOBOYHON annapaTypbl, COCTOSHUE aBapPUNHOM CUrHaNN3aLmm
YnpaBasTb MexaHM3MaMyn TPAHCMOPTMPOBKM, 3arpy3Ku, BeIrPy3KM MeTaslia M3 neyu

OnpenensiTb NPUYMHbLI U YCTPaHATb HAapPYLWEHNS TEXHOIOMMYECKOro peXxmnMa

MpMeHATb CpeacTBa NHANBMAYANbHOW 3aLLMThI, Fra303alMTHYIO annapaTypy, CPeACTBa MNOXAPOTYLIEHUS
1 NO/Ib30BaTbCS aBaPUAHLIM MHCTPYMEHTOM B aBapUHbIX CUTyaLUaX

Monb30BaTbCSA MPOrpaMMHbIM obecneyvyeHnemM, NPUMEHSEMbIM Ha paboyeM MecTe OTXKUrablyiKa
Heobxogumble 3HaHMACocTaB, Ha3Ha4YeHne, YCTPONCTBO, KOHCTPYKTUBHbIE 0COBEHHOCTW, MPUHLMMbI
LENCTBMSA, NPaBWJia 3KCNyaTalMm 0OCHOBHOIO U BCMOMOraTesibHOro 060pyaoBaHns, MeEXaHN3MOB,
YCTPOWCTB M OCHAaCTKM 06CyXKMBaAEMBbIX MEYEN N NPUMEHSEMbIX KOHTPOJIbHO-N3MEPUTESIbHbLIX CPEACTB
TpeboBaHMA TEXHONOTMYECKUX UHCTPYKLIMIA, PETYANPYIOLLNX BEAEHME MPOLLECCOB FOMOreHM3aLny,
aencteus n obszaHHoCcTK paboTHKKa

OCHOBbI TEOPUN TEPMUYECKON 06paboTKM LIBETHLIX METAJINI0B U CM1aBoB B 06beme, Heobxogmmom ans
ynpaBfieHMs NpoLeccaMmy roMOreHn3aLUmnoHHoOro oTXKura

du3nyecknii Npouecc roMoreHm3aunmn CnaaBoB 1 Liesn, 4OCTUraeMble C ero NoOMOLbI, CTPYKTYPHO-
KPUCTaNIIMYECKNE N MEXaHUYECKME N3MEHEHNS CBOWMCTB NOAKaTa, C/IMTKOB, 3ar0TOBOK, Ae(OPMUPOBAHHbIX
nonycgabprkaTos

PeXXnmbl, 0COBEHHOCTUN TEXHOMOrMYECKOr0 NpoLEecCa roMoreHm3auny no Buaam, Mapkam, rabapmrtam,
cnocoby nocneaytoulen 06paboTKM 0TXKMraeMoro crJjasa

TemnepaTypbl HarpeBa, BEANYUHLI CAf0K U BPEMS BbILEPXKN MeTanna B 06CnyXMBaeMbIX Neyax B
3aBUCMMOCTW OT MapKuy CnaaBa U 3afaHHbIX YCIOBU OTXKUra

BnunsHne pexxnmoB, MPUMEHSAEMbIX NPV FOMOreHn3aLnn, Ha MexaHnyeckne CBOMCTBa NogkaTa, CJIMTKOB,
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3aroToBOK, 4ehopMUPOBaHHbIX NoNyHabprKaToB, TEPMUYECKM YIPOYHSAEMbIX I TEPMUYECKN HE
YNPOYHSEMBIX aSlOMUHMNEBBIX CNAABOB (MNACTUYHOCTb, YAapHas BA3KOCTb, BbIHOC/IMBOCTb)
OcobeHHOCTM NpoOLLECCOB FOMOreHM3aLMn B 3aBUCMMOCTI 0T cnocobos nocneaytoLlenn 06paboTkm
OT)XUraemoro Mmatepuana (NpokaT, NpeccoBaHune, LWITaMMNOBKa)

HacnencTtBeHHOE BAMAHNE N3MEHEHNSA KPUCTAIMYECKON CTPYKTYPbI CIMTKOB MPW rOMOreHn3aumm Ha
CBOWCTBa NPOU3BOAMMON Npu nocnenytollen obpaboTke NpoayKLUN

Pe>XXnMbl roMoreHmnsaunm CIMTKOB, NpPeAHa3Ha4YeHHbIX A5 NPeccoBaHWsa 1 Aas NpokaTa

Buabl, npyymHbI, CNocobbl yCTpaHeHWa 1 NpeaynpeXxaeHns bpaka roMoreHM3aUmnoHHOro 0TXXUra
MnaH MeponpuATUA N0 NOKaNN3aLMnM 1 TMKBUAALUN NOCNEACTBMIA aBapuii Ha y4aCTKe OTXXUra
TpeboBaHmsa BMpPoOYHON CUCTEMBI 1 HapPALOB-A0MYCKOB Npu paboTe Ha y4acTKe OTKuUra

TpeboBaHMA oxpaHbl TpyAa, NPOMbILLAEHHOW, SKONOrMYECKON 1 NOXKapHON 6e30MacHOCTM Ha y4acTKe
oTXura

MporpamMMHoe obecneyeHne, NpUMeHSEMOe Ha paboyeM MecTe OTKUranblLUnKa

[pyrvne xapakTepucTuku-

3.2.2. TpynoBas (hyHKLNA

HavmeHoBaHveYnpasieHme npoueccam pekpucTaain3aunoHHOro OTXKNra LBETHbLIX MeTas0B 1 CrJlaBoB
KonB/02.3

YpoBeHb (MoaypoBEHb) KBaUMKaLUn

3

MpouncxoxxaeHne Tpynoson GyHKUMMOpUrnHanX3anMCcTBOBaHO U3 OpUrMHana
Kon opurmnHanaPerncrpaumoHHbIn HOMep NpodeccMoHanbHOro cTaHaapTa

Tpynosble gencteusalonyvyeHune (nepenada) MHGOPMaLUM NPy NpMemMe-caavye CMeHbl 0 CMEHHOM 3adaHuu,
nepexoasaLLnX npoLeccax pekpucTaain3aunoHHOro oTXXmra, 06 yCTaHOBEHHLIX pexumax (BblLepPXKN,
TemnepaTypbl U OXNaXXAEHNS), O 3a4aHHOM BPEMEHW OKOHYaHMWA BblAEPXKKM

MpoBepka roTOBHOCTU K paboTe U MCNPaBHOCTM OCHOBHOIO M BCMNOMOraTebHOro obopynoBaHums,
3a[1€MCTBOBAHHOI0 B CMEHHOW NPOM3BOACTBEHHON NMporpaMme

BbisiBJIEHNE OTK/IOHEHUI B peXUMax 1 NapameTpax paboTbl OCHOBHOIO 1 BCMOMOraTe ibHOro
obopyfoBaHMA, 3a4€NCTBOBAHHOIO Ha PEKPUCTaIN3aL MK NeYent, 0T 3afaHHbIX C PErYJIMPOBKON Npu
HeobxoanMMoCTH

Mprnemka MeTanna (nogkaTa, Py/JI0HOB, NOJYNPOAYKTOB, NoNydabpukaTos, NpyTKa, CNTKOB),
MOCTYMMWBLUErO Ha PEKPUCTANIM3aLNIo

Bbibop neyn B 3aBUCMMOCTY OT Mapku, PopMbl 1 06beMa NapTUN MaTepurana, HeobxoaAMMOoCTK
PEKPUCTaNIN3aLMOHHOI0 OTXXUra B 3alLMTHOM aTMochepe uian Bakyyme

dopMurpoBaHue cagkn no 06 beMy, KOHTPOJIb MaCChl CaiKu

MakeTupoBaHue, KaHTOBaHWe, YKJIaAKa, 3arpy3ka MeTasana (nogkata, noaynpoaykTa, nonygabprkaTos,
MeTaNon3aennin) Ha NPMEMHBbIN CTOA, POAbIraHr, NOAVHY, CTEHAbI U NOAAOHbLI, TENEXKN WU NAaTHOPMbI
HarpeBaTe/IbHOW YCTaHOBKN

Mofaya py/fOHOB Ha KOHCOJIb pa3MaTbiBalOLLEro yCTPONCTBA, CLUMBAHNE KOHLIOB MO0C A5 HEMPEPbIBHbLIX
neyvyemn oTXura noJsiochbl

3arpyska npyTka, Tpybbl, n3genuin B nogatoLLme yCTPONCTBa NeYn KUNSALWEro CN0s, HAKOMUTEbHbIN
KapmaH

BepeHue 3arpy3ku neym ¢ y4eTom HeobxoammocTn obecneynTb paBHOMEPHbLIN TeMNepaTypPHbIN DOH Mo
BCeEMY 00beMY CafKK, BO BCEX TOYKAX KaXKA0r0 KOMMOHEHTA, N0 AJIMHE neyn

YCTaHOBKa 1 CHATME Mydens, HarpeBaTeNbHOr0 KoMnaka, YynjioTHEHNE KPbILWKK HarpeBaTeslbHOM
YCTaHOBKM

MpoaoyBka MeTanna nog Mydenem MHEPTHLIM (3alUTHbLIM) ra3om Npu Haan4yMM COOTBETCTBYIOLLENO
TexHoJsiornyeckoro TpebosaHms
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BkJIl0OYeHME ¥ BbIKIOYEHWE BaKyYMHbIX HAaCOCOB, Nofaya B Mydeb 3alUTHON aTMocdeps! (Npy Hannynm
COOTBETCTBYOLLMX TEXHONOrMYECKNX TpeboBaHMiA)

lepMeTuM3aLmMa HarpeBaTeIbHOW YCTaHOBKY MOCAE 3arpy3ku MeTanna

YCTaHOBKa peXxuMa OyTbs, CKOPOCTU ABVMKEHNS TPYD, NpyTKa, Npoduien B nedn KUNALWero cnos
Pa3orpes ne4u, po3Xur 1 0CTAaHOBKA ra30BbIX FOPENIOK, BKIOYEHME 1 OTKJIIOYEHME 3NIeKTPOHarpesaTenen
Beibop 1 ycTaHOBKa TeMnepaTypbl Wav rpacuka TemMnepaTyp peKpUCTaln3aumnoHHOro 0TXKura B
3aBUCMMOCTHY OT CcoCTaBa (MapKu) cnnasa, rabapnTos, NpefLlecTBOBaBLUEro U nocaeyowero cnocoba
06paboTku nonyhabpukaTos Nan ngennii

Bbibop 1 ycTaHOBKa CKOPOCTM Harpesa, BbIBOA TEMMEPATYPHOr0 peXxmMa neyn Ha 3aflaHHble NapamMeTpsbl
YCcTaHOBKa BpEMEHU 1 peXxrnMa BblAEP>KKU MaTepurasa B Neyn, NCKIII0YaoLLMX BO3SMOXHOCTb €ro neperpesa
1 HEMOJIHON peKkpucTaIn3aunm

KoHTponb xo4a npolecca oTxura no npubopam

MOHWTOPWHT cobtoaeHNS 3alaHHbIX aBTOMaTU3MPOBAHHON CUCTEMOW YNpaB/ieHNs NPOLECCOM PEXUMOB
paboTbl Neyer, CKOPOCTM HarpeBa 1 OXJIAXXAEHNS, BPEMEHU BbIAEPXKKM MeTasina C PerympoBKon npu
HeobxoanMMocTHn

CHATUe Myens, HarpeBaTebHOM0 KOIMakKa, YNJ0THEHNSA KPLILWKW HarpeBaTebHOr0 KOoaLa

Bbirpyska nonygabpukaTta, MeTanIon3genns U3 nevn ans oxaaKLeHus Ha Bo3ayxe

YcTaHOBKa 1 KOHTPOJIb CKOPOCTMW OXJlaXkAeHnsa nonydabprkaTa nay meTanion3genus

HabnioaeHne 3a oxnaXxKAeHUEM 1 peryanpoBaHme pexnMa oxaxAeHns MeTasnna Ha BO3AYyXe Uaun € neybio
KOHTPOb KayecTBa OTOXXKEHHOro MeTana

Mepenayva MeTana NOCNEe PEKPUCTAINZALUOHHOIO OTXKMIa N OXNaXKAEHUS Ha nocneayowme
TEeXHOJI0rn4eckune onepawmm

lMpoBepKa HaM4msa 1 KOMMIEKTHOCTM aBapUNHOro MHCTPYMEHTA, CPEACTB MOXaPOTYLUEHUS 1
ra3o3aluTHOM annapaTypbl

BefeHuve arperaTHOro XypHana 1 y4eTHON AOKYMeHTaLun paboyero Mecta OTXKuranblumka Ha y4acTKe
(MMHUN) PEKPUCTaNIM3aLNOHHOI0 OTXKUra

Heobxogumbie ymeHnsOnpenensats BU3yasibHO M (1K) C UCNOSIb30BaHWEM NpnbOpPOB OTKIOHEHMSA
napameTpoB (pexxumoB) paboTbl OCHOBHOIO W BCNOMOraTesibHOro 06opynoBaHns, yCTPOMCTB,
TEXHOJI0rn4eckom 06BA3KMN 1 cneumnanbHbIX NpUcnocobneHnin y4acTka oTxura, 3alecTBOBaHHbIX B CMEHe
Mpon3BoANTb HACTPOMKY aBTOMaTU3NPOBAHHOW CUCTEMBI YNPaBJIEHNS NPOLECCOM A1 aBTOMaTUYeCKOro
BEAEHMA PEKPUCTaNNN3aL N B COOTBETCTBMM CO CMEHHbIM 3aaHneM, peryamposky obopyaoBaHuUs 1
MeXaHW3MOB neyu, NOBEPKY KOHTPONbHO-N3MEPUTENbHbIX CPEeACTB (OKOHEYHbIX YCTPOUCTB)

BusyanbHO onpefensaTb Ka4eCTBO MNOCTYMUBLLIEr0 Ha OTXKMI nonydabprkaTa

OnTuMManbHO pacnpefenaTb MeTasn caflku No naowaam n obbemy neym

Mpon3BoANTb CLUMBaHME BXOAALWMNX U BEIXOAALWMX NOSOC Ha CLUMBHOWN MaLUMHE NPU 3aKaike pyJ0HHOro
MaTepuana (nonoc)

Mpon3BOANTb PO3XUM ra3oBblX FOPEsIoK UAN NOAKIIIYEHNE 3NIeKTPOHarpesa, UHAYKTOPOB

OnpefensTb HeO6X0AMMOE KOIMYECTBO U YyNPaBaaTL paboTon ropenok, 3neKTpoHarpesaTenen,
NHOYKTOPOB

YcTaHaBAMBaTb ONTUMAbHBIA pexum TepMoobpaboTku

Mpon3BOANTb MEPBUYHYIO HAaCTPOWKY N KOPPEKTMPOBKY TeMMepaTypHbIX peXxMMoB paboThl
HarpesaTesIbHON YCTaHOBKU MPW OTKNOHEHWUW OT 3a[aHHbIX NapaMeTpoB

ObecneyunBaTb paBHOMEpPHYIO TeMnepaTypy no paboyemy o6beMy neym, NCKNOYAIOLLYO BO3MOXHOCTb
neperpesa MeTanna

PerynnpoBaTb CKOPOCTHOW PeXUM ABWXEHUS MeTanla Npy peKPUCTaNIN3aLlMoOHHOM OTXKUre B neYax
HernpepbIBHOrO AeNCTBUSA

PerynnpoBaTb MHTEHCMBHOCTb NCEBAOKUMNEHUS HAMOJHUTENS NPY PEKPUCTANNN3ALUMOHHOM OTXKUIe B rneyax
KMNSALWEro cos
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Mpon3BoaNTb YNAaKOBKY M pacnakoBKYy CTEHAO0B Neyu

YnpaBnsTb MEXaHN3MaMMN TPAHCMOPTUPOBKM, 3arpy3Ku, BbIrpy3Kn MeTanna U3 neym

Onpenensitb NPUYMHbLI U YCTPaHATb HAaPYLWEHNS TEXHOOMMYECKOro pexxmnma

MpoBepsATb MCMPABHOCTb NOABOASALLMNX K Neyn TPybonpoBOAOB rasa, BO3ayXa, 3arnopHO-PeEryIMpPOBOYHOM
annapaTypbl, COCTOAHNE aBapUAHON CUrHAM3aLUK

MpuMeHATb CpencTBa MHAMBMAYAJIbHON 3aLLMThI, Fa303alUMTHYIO annapaTypy, CPeACTBa NOXKapoTyLIeHNs
1 N0JIb30BaTbCS aBapPUNHBIM MHCTPYMEHTOM B aBapUHbLIX CUTYaLNsX

Monb30BaTbCS NPOrpaMMHbIM 06ecneyYeHneM, NPUMEHAEMbIM Ha paboyeM MeCTe OTXKMrasbliMKa Ha
yqacTKe (JIMHUKN) PEKPUCTaNIN3aLNOHHOIO OTXXUra

Heobxogumble 3HaHMACoCTaB, Ha3Ha4YeHne, YCTPONCTBO, KOHCTPYKTUBHbIE 0COBEHHOCTW, MPUHLMMbI
LENCTBMSA, NPaBWJIa 3KCNyaTalMm 0OCHOBHOIO U BCMOMOraTesibHOro 060pyaoBaHns, MeEXaHN3MOB,
YCTPOWCTB M OCHACTKM 06CNyXMBAEMbIX MEYEN U NPUMEHSEMbIX KOHTPOJIbHO-N3MEPUTESIbHbLIX CPEACTB
TpeboBaHMA TEXHONOrMYECKUX UHCTPYKLIMIA, PETYANPYIOLLNX BEAEHME MPOLIECCOB PEKPUCTaNIM3aLINN
OCHOBbI TEOPUMN TEPMUYECKON 06paboTKM LIBETHLIX METAJIIOB U CMiaBoB B 06bemMe, Tpebyemom ans
KBaM(MLMPOBAHHOI0 yrnpaBaeHNsa NpoLeccamMmn PEKPUCTaIN3aLNUOHHOIO OTXKNra

du3nyecknii NpoLecc PeKpUCTanIm3auunmn CrniaaBoB LBETHLIX METAJJIOB U LIEN, JOCTUTAaEMbIE C ero
MOMOLLbIO

OCcobEeHHOCTM TEXHOIOMMYECKOr0 NpoLecca pekpucTaaam3auny no Buaam, Mapkam v cnocoby
nocneaytouien o6paboTkn OTXKMraeMbIX CMJIAaBOB LIBETHbIX METAI0B

Pexxumbl, aTMoC(epa, CKOPOCTb Harpeea, TeMMNepaTypa, BEJIMYMHbI CafloK 1 BPEMS BbIAEPXKKN MeTasla B
0b6CNy>XKMBaAEMbIX NeYvax B 3aBUCMMOCTM OT MapKU 1 3aflaHHbIX YC/IOBMIA PEKPUCTaNIN3aLMM CNIaBOB
LBETHbIX MeTaNJlI0B

BnunsiHne pexxnMoB, MPpUMEHSAEMbIX MPU PEKPUCTANINN3ALMN CMIABOB LBETHLIX METAJIIOB, Ha MEXaHMNYeCcKne
CBONCTBa AedOpMNPOBaHHbLIX N0JY(HabpnkaToB, TEPMUYECKM YIPOYHAEMbIX N HE YNPOYHSAEMbIX CM1aBOB
TpeboBaHMA K MaTeprany Nocne pekpUCTanIn3aunuoHHOro OTXK1ra

OCHOBHbIe BUAbl, MPU3HAKKN 1 NPUYNHBI Bpaka peKpUCTaNInN3aLMoOHHOr0 OTXXKra, Cnocobbl
npeaynpeXxaeHns n yCTpaHeHus

MeToaunkun onpenenerHns Tpebyemoro konnyecTsa paboumx ropenok

Cnocobbl perynmpoBaHns ropesok, 3eKTpoHarpesaTenen, UHAYKTOPOB, N3MEHEHUS TEMI0BON MOLLHOCTH
HarpeBaTe/IbHON YCTAHOBKM, B TOM YMCJIE MPU N3MEHEHUN copTaMeHTa obpabaTeiBaeMoro MeTanna,
N3MEHEHUs CKOPOCTW TPaHCNopTa MeTas/la B yCTaHOBKax MPOX04HOro Tuna

Criocobbl 1 NpaBuia peryanpoBaHnsa oyTbs Ana obecneyeHust Hy)KHOM MHTEHCUBHOCTY BapboTaxka
HaMONMHUTENS B MeYax KUNSALWEro caos

KapTa TensoBoro pexuma neyern no 3oHam

TexHonornyeckne TpeboBaHUA K peryMpoBKe 1 NpaBuia PeryanpoBKN CKOPOCTHOIO PeXXMMa OBUXKEHMNS
MeTasifla NPy PEKPUCTAIIN3ALNOHHOM OTXXUre B MeYyax HernpepbIBHOrO AENCTBUSA

TpeboBaHMA K NapaMeTpaM paboTbl FOPENoK, 3NeKTpoHarpeBaTenemn, MHAYKTOPOB, BKJOYas
KPaTKOBPEMEHHbIE NepepbiBbl B paboTe HarpeBaTesibHOM YCTaHOBKM

Cnocobbl KOHTPOS COCTOAHMA HarpeBaTeIbHON YCTAHOBKM B MPOLIECCe PeEKpUCTaNIM3aumm, rpadmk
KOHTpONA

MpaBnnia 3anycka npoLuecca pekpucTaansaLmm, HaCTPOMKN U KOHTPONS pexuma paboTbl 06opyaoBaHus,
BEAEHUS OXJIaXXAEHNS MeTasl1a U BbiBOAA Neyel 13 paboTbl, NOPSA0K AEACTBUN

MnaH MeponpuATUA N0 NOKaAN3aLMM U TMKBUAALMN NOCNeACTBMIA aBapuii Ha yYacTKe (1nHuK)
PEKPUCTANIN3ALUNOHHOIO OTXKUra

TpeboBaHMsa BUPOYHOWN CMCTEMBI N HAPSAA0B-A0MYCKOB Npy paboTe Ha y4acTke (nHum)
PeKPUCTaNIN3aLMOHHOI0 OTXXUra

TpeboBaHMA oxpaHbl TpyAa, NPOMbILLEHHOW, SKONOrMYECKON 1 NOXKapHON 6e30MacHOCTM Ha y4acTKe
(IMHMIM) peKkpUCTaNIM3aLNOHHOIo OTXXNra
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MporpamMmHoe obecrievyeHune, NPUMeHSEMOoe Ha paboyeM MecTe OTXKUrasibliMKa
Opyrve xapakTepucTuku-

3.2.3. TpyLnoBas (hyHKLNA

HavmeHoBaHneYnpasieHume npoLeccamu 3akaaky LBETHbIX MeTassloB U CNj1aBoB
KoaB/03.3

YpoBeHb (MoaypoOBEHb) KBaNMKaL U

3

MpouncxoxxaeHne Tpynoson GyHKUMMOpUrnHanX3anMCcTBOBaAHO U3 OpUrMHana
Kon opurnHanaPerncrpaumoHHbIn HOMep NpodeccMoHanbHOro cTaHaapTa

TpyZoBble aeicTBUSANPOBEPKA FOTOBHOCTM OCHOBHOIMO 1 BCMOMOraTebHOr0 3akal04Horo obopyaoBaHuUs
(neyu, BaHHbI pacnnaBieHHbIX CONIeN 1 OXNAaXKAEHUS, CUCTEM AYLUMPOBaHNSA), 3a4eNCTBOBAHHbLIX B CMEHHOW
NPON3BOACTBEHHOM Nporpamme

Mpuemka meTanna (nonydabprkaTta, NOAynpoayKTa, MeTaNN0U3LeNn), NOCTYNMBLLErO Ha 3aKanky
Bbibop meyn, 3aKanoyHOro yCTpOMCTBa B 3aBUCUMOCTW OT Mapku, hopmbl nonydabpukaTta, n3genms um
LBETHOro MeTasnna (cnnaea), obbeMa NapTuu, NoANeXallen 3akaJike, U CMEHHOrO 3aaHuns
MnaHnpoBaHWe o4epeHOCTM 3anycka NapTum MeTanna B paboty

TpaHCNopTUPOBKa ¥ Nofayva MeTansa K arperaTty

MakeTnpoBaHWe, KaHTOBaHWe, yKNaKa, 3arpy3ka Mmetania u Tpyb Ha NpMeMHbIA CTOJ, POJibraHr, NOANHY,
CTEeHAbl Y MOAAOHbI, TENEXKN 1N NNaT(OPMbl HarpeBaTeIbHON YCTaHOBKM

dopmMunpoBaHne cafkn, HabrMBKa NUCTOB B BEPTUKAJILHOM MOIOXKEHUN Ha paMy

MoAroToBKa CTEHAOB, BbIKNAaAKM MPOKAAA0K 4S9 TepMonap

Mofaya Py/IOHOB Ha KOHCOJIb Pa3MaTbIBalOLWEr0 YCTPONCTBA, CLUMBAHNE KOHL,0B M0OA0C

3arpy3ska npyTka, Tpybbl, M34enmin B nofatoLme yCTPONCTBa Neyn KAMALWEro C/105, HaKOMUTEbHbIN
KapmaH

YCTaHOBKa M CHATME Myhens, HarpeBaTeIbHOro Koanaka, ynaoTHEHWE KPbILLKW HarpeBaTelbHOMN
YCTaHOBKM

MpoayBKa MeTanna nog MyeneMm MHEPTHbLIM (3alMTHbIM) Fra3oM

BkJito4eH e ¥ BbIKOYeHWEe BaKyyMHbIX HAaCOCOB, 3aTBOPOB Ha HarpeBaTe/IbHON YCTaHOBKe

3anyck pa3orpeBsa neyu, po3XXur rasoBbiX FOPEsIoK, BKJKYEHWE 3NeKTpoHarpesaTenen

MpoBepKa COOTBETCTBUS 3aZlaHHbIM 3HAYEHNUAM TeMnepaTypbl 1 COCTaBa pacniaB/ieHHbIX CONEN B BaHHaX
Harpesa, TemMnepaTypbl B BaHHAX OXJa)KAeHns (3akanku)

BeneHune 3arpy3ku HarpeBaTesibHOW MeYm, BaHHbI PaCnaBeHHbIX CONEN C y4eToM HeobXoanMoCTu
obecneynTb LUPKYASLMIO U PaBHOMEPHLIN TeMNepaTypHbIN (hOH No BceMy 06beMy cafiku, BO BCEX TOYKaX
KaXX[0ro KOMMOHeHTa

lepMeTM3aLmMa HarpeBaTeIbHOW YCTAHOBKM MOC/E 3arpy3Kun MeTasia npy MCNoab30BaHNM 3alUNTHBIX Cpeq,
Bbibop, yCcTaHOBKa CKOPOCTW Harpesa, TeMNepaTypbl MPOrpeBa, BPEMEHN BbIAEPIKKU B 3aBUCMMOCTH OT
cocTaBa (Mapku) cniasa, NonyhabprkaToB MM N3LeNNA B COOTBETCTBUMN C TEXHOIOMMYECKUMU
NHCTPYKUMAMUN (TEXHOJIOrMYECKMMIU KapTamm)

Bbibop, ycTaHOBKa TeMnepaTypbl, CKOPOCTW ABUXEHMS MONOCkI, MPYTKa, TPyb B nevax Harpesa
HernpepbIBHOMO AEACTBUSA B COOTBETCTBUN C TEXHOOMMYECKUMU UHCTPYKLUUAMU (TEXHOSIOMMYECKMU
KapTamu)

BeneHune no npubopam npouecca Harpesa

BeneHmne no npmbopam npouecca HarpeBa 1 OXNaXXAeHNA B HEMPEPBIBHbIX JIMHUAX OTXXWUra U 3aKaJiku
KOHTPOMb U perynnpoBaHne CKOPOCTU TPAHCNOPTMPOBKM MeTasnna, LEHTPMPOBAHUS U HAaTSXKEHMWS MO0ChI
HabniogeHve 3a paboTon neTneBoro yCTPOMNCTBa

Bbirpyska cafok, pacnakoBka CTEHA0B, CHATME JIMCTOB C paM M PYJIOHOB C MOTas0kK, Bbirpy3ka Tpyb,
npyTKa, NponAs U3 HaKONUTENbHLIX KAPMaHOB, NepeMeLLleHne B 3aKal04Hble arperaThbl
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BbinonHeHWe onepauunin 3aKalku NporpeToro MeTaasia B BAHHaX pacniaBieHHbIX COJiei, BOOHbIX 3MYNbCUNA,
B CMCTEMaX AYLUMPOBAHNS

HabniogeHve 3a ra3oBov Cpefon 1 TEM0BLIM PEXMMOM HarpeBaTe/lbHbIX YCTaHOBOK

YnpaBnieHne cCUCTeMO 0TBOAA OTXOAALLMX ra30B

YcTpaHeHne aBapuiiHbIX U HELITaTHbIX CUTYyaunin, 06pbiBOB, YBOAOB 1 3abypuBaHU NOSIOCHI B Pa3NYHbIX
YyacTax arperaTa

OT60p 06bpa3uos Npob Ang npoBefeHNs aTTECTALUOHHbLIX UCMLITAHWA FOTOBOMO MeTana

B3BellnBaHMe, MapKUPOBKa 1 yNakoBKa rOTOBOr0 MeTassa

MpoBepka HaN4YUs N KOMMJIEKTHOCTW aBapUMNHOr0 UHCTPYMEHTA, CPEACTB M0XKaPOTYLUEHNS U
ra3o3alMTHOM annapaTypbl Ha paboyem MecTe OT)KUrasbLMKa y4acTKa 3aKanku

BeneHmne arperaTHOro XypHaJsia 1 Y4eTHON AOKYMEHTaLMM Ha paboyeM MecTe OTXKMraabLMKa y4acTKa
3aKasku

Heobxoanmble ymMeHNsOnNpenensiTe BU3yasibHO U (UAK) C NCMOJIb30BaHNEM NPUOOPOB OTKIOHEHNS
napameTpoB (pexxmMMmoB) paboTbl OCHOBHOIO U BCMOMOraTebHOro 06opyaoBaHus, yCTPONCTB,
TEXHOJIOrMYeCcKon 06BA3KM 1 crneumnanbHbiX NPUCcnocobneHnin y4acTka 0TXXNUra, 3a4eCTBOBAHHbIX B CMEHE
Mpon3BoANTbL HAaCTPOWKY aBTOMaTM3MPOBAHHON CUCTEMbI YNPaBJIEHUS MPOLECCOM /151 aBTOMATUYECKOr0
BEAEHUSA MPOLLECCOB 3aKaJiKu, PeryampoBky 060pyaoBaHUSA U MEXAHU3MOB NeYn, MOBEPKY KOHTPOJIbHO-
N3MEPUTENbHBIX CPeACTB (OKOHEYHbIX YCTPONCTB)

Bun3yanbHO onpeaensiTe Ka4eCTBO MOCTYNUBLUEro Ha 3akasky nosygabprkaTa, MeTanlonsnenmns
®opMnpoBaTh CaflkM B COOTBETCTBUM CO CMEHHBIM 3aJaHNeM, ONTUMasbHON 3arpy3kon obopyaoBaHns 1
HeobXx04MMOCTbI0 SKOHOMUWN SHEPrOHOCUTENEN (ras, BO3yX, 3/IEKTPOSHEPrus, BoAa)

OnTuManbHO pacnpeaensaTb MeTans Cagku No niaowaam n o6beMy neym CornacHo TEXHOIOMMYECKM
TpeboBaHMAM

Mpon3BoANTb CLUMBAHME BXOAALWMX W BEIXOAALLMX MOJSIOC HA CThIKOCBAPOYHOW (CLUMBHOW) MalLMHe Npu
3aKaJike pyJIOHHOro MaTepuana (nosoc)

Mpon3BOANTL PO3XXWI Fa30BbIX FOPEIOK MW NOOKJIIOYEHNE 3NeKTPOHarpeBa, MHAYKTOPOB

Onpepenstb HeobX0AaMMOe KOIMYECTBO W yNpaBasaTb paboTon ropesiok, 3IeKTpoHarpesaTenen,
MHOYKTOPOB

YCTaHaBAMBATb U PEryanpoBaTh peXxunmsl TepmMoobpaboTkn 1 oxnakgeHns (3akanku) nonydabprkaTos u
MeTaNNoNPOAYKLNN N3 LIBETHBIX METAJIOB U CMJ1aBOB

Mpon3BOANTL NEPBUYHYIO HACTPONKY N KOPPEKTUPOBKY TEMMEpaTYPHbIX PEXNMOB PaboThl
HarpeBaTe/IbHOW YCTAaHOBKW MPW OTKJIOHEHUN OT 3afaHHbIX MapamMeTpoB

ObecneynBaTb paBHOMEpPHYIO TeMnepaTypy No paboyemy o6beMy Meym, NCKNOYAIOLLYIO BO3SMOXHOCTb
neperpesa MeTanna

Mpon3BOANTL YNAKOBKY 1 pacnakoBKy CTEHLOB neyu

MpoBepsATb MCMPABHOCTb NOABOAALLMX K Neyn TpybonpoBoA0B rasa, Bo3ayxa

MpoBepsATb MCMPABHOCTb 3aNOPHO-PEryIMPOBOYHON annapaTypbl, COCTOAHUE aBaPUNHOM CUrHaNn3aLmm
YnpaBnaTe paboTon ropenok nam aneKTpoHarpesaTenen, MUHAYKTOPOB, obecneyunsas Tpebyemyio
paBHOMEPHYIO TemMnepaTypy no obbemy neyn (yCTaHOBKM) U UCKJIIO4asA BO3MOXHOCTb Neperpesa MeTasina
KOHTpoNMpoBaTb 1 PeryampoBaTh NapaMeTpbl MeYHON aTMoCcdepsl (TeMnepaTypa, AaBleHUe, TeMnepaTypa
TOYKM POChI)

PerynmpoBaTb pexxumbl npoLecca TepmMoobpaboTkm

YnpaBnsATb NOrPY304HO-A0CTABOYHBIMW MalUMHAMW, KAHTOBATENAMU, MOABEMHBLIMU COOPY)KEHNAMU ONS
nogayn B roJioBy NpoLecca, 3arpy3ku B arperathl, BbIFrPy3KU 1 MepeMeLleHns MaTepranoB Ha y4acTke
3aKasku

MoabupaTb MHAYKTOPBI, 3aKaJIOYHOE YCTPOMCTBO B COOTBETCTBMUU C 0bpabaTbiBaeMbiM cOpTaMeHTOM Tpyb,
COPTOBOrO NPOKaTa

MpyMeHATb CpeacTBa NHANBMAYANbHOM 3aLLMThI, Fra303alMTHYI0 annapaTypy, CPeACTBa MNOXAPOTYLIEHUS
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1 NO/Ib30BaTbCS aBaPUAHLIM MHCTPYMEHTOM B aBapUHbIX CUTYyaUMaX Ha paboyeM MecTe OTXKUrasblLyMKa
yyacTKa 3aKasku

Monb30BaTbCs NPOrpPaMMHbIM 0becneyYeHneM, NPUMEHSAEMbIM Ha paboyeM MecTe OTXKUrasblUMKa y4acTKa
3aKasku

Heobxogumble 3HaHMACocCTaB, Ha3Ha4YeHWe, YCTPONCTBO, KOHCTPYKTUBHbIE 0COBEHHOCTW, MPUHLMMbI
AENCTBMSA, NPaBWJia 3KCNyaTalMm 0OCHOBHOIO U BCMOMOraTesibHOro o6opyaoBaHns, MeEXaHN3MOB,
YCTPOWCTB M OCHACTKM 06CNyXXMBAEMbIX MEYEN N NPUMEHSAEMbIX KOHTPOJIbHO-N3MEPUTESIbHLIX CPEACTB
TpeboBaHMs MPON3BOACTBEHHO-TEXHUYECKNX, TEXHONOTMYECKNX MHCTPYKLIMIA, PEryanpYOLWNX BeAeHne
NMPOLIECCOB peKpUCTanan3aunm, LencTemns n 06s3aHHOCTN paboTHMKa

OCHOBbI TEOPUN TEPMUYECKON 06paboTKM LIBETHLIX METaJINI0B U CM1aBoB B 06beme, Heobxogmmom ans
ynpaBieHns NpPoLeccaMm OTXKNra C 3aKaKon

®du3nYecknin Npouecc 3akasky CriaBoB LBETHbIX METaJI0B U Lenn, OCTUraeMble C ero MoMOLLbo
OCcobeHHOCTM TEXHOIOMMYECKOr0 NpoLecca 3akaikuy Nno BuaaM, Mapkam 1 cnocoby nocnenytoLlen
06paboTku nonycabprnkaToB CNNaBoOB LBETHLIX METAI0B

Pexxumbl, aTMoC(hepa, CKOPOCTb Harpeea, TemMnepaTypa, BEJIMYMHbI CafloK M BPEMS BbIAEPXKKMN MeTasla B
006CNy>XKMBaAEMbIX NeYvax B 3aBUCMMOCTM OT MapKK CrjiaBa W 3aAaHHbIX YCJI0BUIA 3aKanKy LIBETHbIX METasI0B
MocnenoBaTeNbHOCTL AEWCTBUI NPU 3aMyCKe, HACTPOMKe, KOHTPOJIe peXxmnMa paboTbl ra3oBoOro
obopynoBaHus, Npy nNogaye 3alMTHOrO rasa BO BHYTPEHHEE NMPOCTPAHCTBO TEMIOBOro arperaTa
BnunsHmne pexxnmoB, NPpMMEHSIEMbIX MPW PEKPUCTANIN3ALMN CMJIABOB LIBETHLIX METAJI/IOB, Ha MEXaHNYeCKme
CBOWCTBa AedOopMUPOBaHHBIX Noy(pabpnkaToB, TEPMUYECKN YIIPOYHSAEMBIX N HE YMPOYHSEMbIX CMJIaBOB
TexHnyeckme TpeboBaHUS K MaTepuasny Nnocsie 3akaiku

OcHOBHbIe BUAbI U NPUYMHBI Bpaka 3akankuy, cnocobbl NpeaynpeXxaeHnsa n ycTpaHeHns

MeToaunkmn onpeneneHns TpebyemMoro KonnyecTsa paboynx ropesnok, 3NeKTpoHarpeBaTenen, NHAYKTOPOB
Cnocobbl 1 NpaBWia pPerympoBaHns ropenok, aJeKTpoHarpesaTenen, UHAYKTOPOB, U3MEHEHUS TEMJI0BON
MOLLIHOCTMW HarpeBaTe/IbHON YCTAaHOBKMN NPW M3MEHEHWM COpTaMeHTa obpabaTbiBaeMoro meTanna,
N3MEHEHUS CKOPOCTW TPaHCNopTa MeTasla B yCTaHOBKax MPOX04HOrro Tuna

XapaKTepUCTMKM KOHTPOJIMPYEMbIX MapaMeTpOB MpoLiecca 3akaliku

MepeyeHb NapaMeTpPOB NEYHON aTMOCdEPBI, KOHTPOJIMPYEMbIX B NMpoLiecce paboTbl TENIOBOr0 arperaTta
(TemnepaTypa, AaBneHWe, ra3oBbli COCTaB)

MepeyeHb, YCTPONCTBO 1 KOHTPOJIMPYEMbIE MAapaMeTpbl Y3/10B TEMIOBOr0 arperaTa, ABASIOLMXCA
noTpebuTensiMmm oxnakaatoLen XnaKocTu

MocnenoBaTeNbHOCTbL BKIOYEHMSA HarpeBaTebHOro 060pyA0BaHNS TEMIOBOrO arperata, KaMmep, 30H Npu
nyCcKe TEMJIOBOro arperaTa B paboTy U ero oCTaHOBKE

Ha3Ha4veHue 1 cocTaB 3allMTHOrO rasa

Ha3Ha4yeHue, BUAbI 1 CBOMCTBA MaTepPMaoB, UCMOb3YEMbIX B Ka4eCTBE KUMSALLEro €108

Tunbl NPUMEHSEMbIX B 3aKaJIKe 0XJ1laXKAaoLWNX cpeq - XUAKOCTEN N ra30BbiX CMecen

KapTa TensoBoro pexmma yCTaHOBOK M0 30HaM

CKOPOCTHOW peXxunm OBMKEHMA MeTasna Npu TepMmuyeckon obpabotke

MpaBuna HaHeCeHMs 1 COCTaB MPOMEXYTOYHOW MapPKNPOBKI

MpaBnna 3anycka WM OTKHOYEHUS, HACTPOWMKIM, KOHTPOAS pexxuma paboTbl 060pya0BaHNS, OXNaXKAEHNS
MeTasina, NopsAaoK AeNCTBUIA

CTpaTerns oCyLIeCTBNEHNS PO3XKUra, OCTaHOBKMN OTAEJIbHbIX FOPENOK Npu HEOBX0AMMOCTIN N3MEHEHNS
TenJI0BON MOLLHOCTU TEMJIOBOro arperaTa, B TOM YMCJie NPy N3MEHEHUW COpTamMeHTa obpabaTeiBaemMoro
MeTajla N N3MEHEHNN CKOPOCTK TPaHCMopTa MoJIoCkl B arperaTax HeNnpepbIBHON0 AEACTBUS

TpeboBaHMsa BMPOYHON CUCTEMBI N HAPALOB-A0MYCKOB Npu paboTe Ha yYacTKe (MHWUK) 3aKasiku
TpeboBaHMA 0xpaHbl TPYAa, MPOMbILLIEHHOW, 3KOJ0rMYEeCKon 1 NoXXapHo 6e30MacHOCTM Ha y4acTKe
(IMHWK) 3aKanku

MporpammHoe obecneyeHmne, NpUMeHseMoe Ha paboyem MecTe OTXKMrafblUKKa y4acTKa 3aKaaku

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 17 n3 23



[pyrve xapakTepucTuku-

3.2.4. TpypoBas (hyHKLNA

HanmeHoBaHMeYNpaBaeHune npoLeccamm HopManmsaLmm, 0TNycKa U CTapeHnsa LUBETHbIX MeTassoB 1
CMniaBoB

KoaB/04.3

YpoBeHb (MoaypoOBEHb) KBaNMKaL U

3

MpouncxoxxaeHne Tpynoson GyHKUMMOpUrnHanX3anMCcTBOBaAHO U3 OpUrMHana
Kon opurnHanaPerncrpaumoHHbIn HOMep NpodeccMoHanbHOro cTaHaapTa

Tpynosble aencTensallpoBepka OTKAOHEHWI B pexXMMax U napameTpax paboTbl OCHOBHOIO 1
BCroMoraTesibHoro obopynoBaHmMs, 3a4eNCTBOBAaHHbIX B MpoLEeccax HopMaansaLumm, oTNyCcka 1 CTapeHus
nonygabpunkaToB 1 MeETaNNON3AENNIA U3 LIBETHLIX META/IIOB U CMJIABOB, C PErYIMPOBAHMEM MpU
HeobxogmmocTu

MpoBepka paboToCNoCcobHOCTN OCHOBHOIO M BCMOMOraTebHOro 060pyAoBaHns, 3aAeACTBOBAaHHOIO B
CMEHHOW NPOU3BOACTBEHHOW Nporpamme

Mprnemka MaTepranos (nonygabprkaTos, pynoHHOro MeTanna (Noaoc) nam MeTannonsaenun),
NOCTYNMBLUMX Ha HOPMaNM3aLnio, OTMYCK U NCKYCCTBEHHOE CTapeHne

Bbibop neyn B 3aBUCMMOCTY OT Mapkm, hopMbl 1 06beMa NapTuUn MaTepuana, Buaa Heobxoanmon
06paboTKu (HopManm3auumn, oTNycka Uan cTapeHns), Hannymsa TpeboBaHNS NPUMEHEHUS 3aLLUTHOW
aTMocepbl MK BakyyMa

dopmMupoBaHne cafkn No 06beMy, KOHTPOJIb MACChl CallKu

MakeTupoBaHWe, KaHTOBaHWE, YKJlafKa, 3arpy3ka MeTaana n Tpyb Ha NPUEMHBIN CTON, POSbraHr, NOANHY,
CTEeHAbl 1 MOAAOHbI, TENEXKN N NNaTOPMbl HarpeBaTeIbHON YCTaHOBKM

MoaroToBKa CTEHAO0B, BbIKAAKM MPOKAAA0K AN1d TepMonap

YnakoBKa, pacnakoBka CTeH[0B

Mofaya pyJIOHOB Ha KOHCOJIb Pa3MaTbIBalOLLEr0 YCTPOWCTBA, CLUMBAHNE KOHL,OB MOM0C AJ19 HEMPEPbIBHbIX
neyvyen oTXura noJsiochl

3arpyska npyTka, Tpybbl, n3genuin B nogatoLLme yCTPONCTBa NeYn KUNALWEro CA0s, HAKOMUTEbHbIN
KapMaH

BepeHue 3arpy3ku neym ¢ y4eTom HeobxoammocTn obecneynTb paBHOMEPHbLIN TeMNepaTypPHbIN DOH Mo
BCeEMY 00beMY CafKK, BO BCEX TOYKAX KaXK[40r0 KOMMOHEHTa, N0 AJIMHE neyn

YCTaHOBKa M CHATME MydDens, HarpeBaTeNbHOr0 Konaka, ynjaoTHEHNE KPbILWKK HarpeBaTeslbHOMN
YCTaHOBKM

MpoaoyBka MeTanna nog Mydenem MHEPTHLIM (3alUTHbLIM) ra3om Npu Haan4yMM COOTBETCTBYIOLLENO
TexHoJsiornyeckoro TpebosaHms

BKJIIOYEHWE 1 BLIKIOYEHWE BaKyYMHbIX HAaCOCOB, NOAaYa B Myhesb 3alMTHON aTMOCGeps! (Mpy Hannynm
COOTBETCTBYIOLLUNX TEXHONOMMYECKMX TpeboBaHWiA)

epMeTM3aLmMsa HarpeBaTeIbHOM YCTaHOBKM MOC/E 3arpy3kun MeTanna

YCTaHOBKa pexuma OyTbs, CKOPOCTY ABMXEHUS TPyD, NpyTKa, Npoduien B nevn K1NsLero cios
Pa3zorpeB ne4ym, po3Xnr 1 0OCTaHOBKAa ra30BbiX FOPEJIOK, BKOYEHME U OTKJIIOYEHNE 31eKTpOHarpeeaTenen
Bbibop 1 ycTaHOBKa CKOPOCTM pa3orpeBa Uan rpaduka TeMnepaTyp HOPMaM3aLMOHHOIO OTXXKUra U
OXNaXXAeHUS, TeMnepaTypbl OTNYCKa B 3aBUCMMOCTW OT COCTaBa (Mapku) cnnaea, rabapuTos,
npeaLwecTBOBaBLUEr0 U nocneaytoulero cnocoba obpaboTku nonydabprkaToB unm n3penun

Bbibop 1 yCTaHOBKa CKOPOCTU HarpeBa, BbIBOA TEMMEPATYPHOr0 PeEXUMa MeYvn Ha 3aflaHHble NapaMeTpsl
YcTaHOBKa BpeEMEHU 1 rpadka pexxnMa BblAEPXXeK MaTepnaioB B NeYn, NCKYAOLWMX BOSMOXHOCTb
HEMOJHbIX HOPMann3aumnmn, oTnycka

YCTaHOBKa M KOHTPOJ/Ib CKOPOCTU OXNa)kaeHns nonydabpukaTta uam Mmetannonsgenms

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 18 n3 23



MOHWUTOPWHT cobt0AeHNS 3alaHHbIX aBTOMaTN3MPOBAHHON CUCTEMO YNpaB/ieHNs NPOLECCOM PEXUMOB
paboTbl Neyer, CKOPOCTH, rPatMKoB HarpeBa 1 OXNaXKAeHNs, BPEMEHU BbIAEPXKKMN MeTanna C
perynnpoBKon nNpm HeobxoanMocTK

CHaTune My(;beflﬂ, HarpeBaTeJIbHOro KoJinaka, ynJoTHEHUA KPbILWKW HarpeBaTesibHOro Kosio4Lla
Bbirpyska nonygabpukaTta, MeTanIon3genns U3 nevn ans oxaarkeHus Ha Bo3ayxe

KOHTpO/b 1 perynnpoBaHmne pexuMa oxnaK4eHns MeTasnsia Ha BO34yXe WUn C NeYbto

KOHTpONb KavyecTBa HOpManmnsaLumum, 0TNycka, CTapeHus metanna, otbop npob

Mepepaya MeTanna Nocjie HOpMaaM3aLum, 0TAyCKa, CTapeHUs Ha Nocaeaylowmne TeEXHOI0rnyeckme
onepaunn nnn I'IpOMe)KyTO‘-IHbIVI CKJlaf

MpoBepKa HanM4msa 1 KOMMIEKTHOCTM aBapUNHOro MHCTPYMEHTA, CPeACTB MNOXAPOTYLUEHUS 1
raso3alnTHOM annapaTypsl

BeneHune arperaTHOr0 XypHaia/y4eTHON LOKYMEeHTaLMM y4acTKa (MHMKM) HopManu3aumm, oTnycka v
CTapeHus LBETHbIX MeTasJI0B U Cr1aBoB

Heobxoaunmble ymeHnsOnpenensTb BU3yasbHO U (UAK) C NCMOb30BaHNEM NPUOBOPOB OTKIOHEHNS
napameTpoB (pexxumos) paboTbl OCHOBHOIO W BCMOMOraTesibHOro o6opyaoBaHns, yCTPONCTB,
TeXHOI0rn4yeckom obBs3KM 1 crneunalnbHbIX I'IpVICI'IOCOﬁJ'IGHVIVI y4aCTKa OTXWra, 3aﬂ,eI7ICTBOBaHHbIX B CMeHe
Mpon3BOANTb HACTPOMKY aBTOMaTU3NPOBAHHOW CUCTEMbI YNPABEHNS NPOLECcCOM A1 aBTOMaTUYECKOro
BEEeHNS MpoLeccoB HOPMaaM3aLmum, 0TNyCKa, CTapeHust B COOTBETCTBMM CO CMEHHbIM 3afaHNEM,
perynnupoBky o60pyLOBaHUS U MEXAHW3MOB MeYyu, NOBEPKY KOHTPOIbHO-U3MEPUTENbHBIX CPeLCTB
(OKOHEYHbIX YCTPONCTB)

BusyanbHO onpenensTb Ka4eCTBO MOCTYMMBLUEr0 Ha OTXKMI nonydabprnkaTta, MeTannonsnenms
OnTuMManbHO pacnpeaenaTb MeTasn cafku No naowaamn n obbemy nevym cornacHo TEXHONOr N4ECKUM
TpeboBaHMAM

Mpon3BOANTb CLUMBAHME BXOAALLMX U BEIXOAALLMX NOAOC Ha CLUMBHON MaLUMHE NpW HOpMaau3aumm,
OTMyCKe WA CTapeHUn pysoHHOro MmaTepuana (nonoc)

Mpon3BOANTL PO3XUM Fa30BbiX FOPEOK NAN NOAKIIOYEHNE INIeKTPOHarpesa, UHAYKTOPOB

Onpepenstb HeobX0AaMMOe KOIMYECTBO W yNpaBasaTb paboTon ropesiok, 3IeKTpoHarpesaTenen,
WHOYKTOPOB

YcTaHaBAUBaTb ONTUMasbHbIA pPeXuM TepMoobpaboTKu

Mpon3BoANTb MEPBMNYHYIO HACTPOWKY, @ TaKXXe KOPPEKTUPOBKY TEMMNEPATYPHbIX PeXUMOB paboThl
HarpeBaTe/IbHON YCTaHOBKU MPW OTKNOHEHWUM OT 3a[aHHbIX NapaMeTpoB

Obecne4ymBaTb paBHOMEPHYIO TeMmnepaTypy no paboyemy 06bEMY Meyn, MCKOYAIOLLYI0 BO3MOXHOCTb
neperpesa WM HEPaBHOMEPHOr 0 Harpeea MeTanna

PerynnpoBaTb CKOPOCTHOW peXuUM ABMXEHUS MeTasl1a B NeYyax HenpepbIBHOr0 AeNCTBUA, MPOTAKHbIX,
KOHBEWNEepPHbIX, B MMHUAX

PerynnpoBaTb MHTEHCMBHOCTb NCEBAOKUMNEHUS HAMOMHUTENSA NPU OTXKMIe B MeYax KMNALWero cyios
Mpon3BoANTb YNaKOBKY M pacrnakoBKYy CTEHLO0B Meyn

YnpaBnaTe MeXaHU3MaMy TPAHCMOPTUPOBKHN, 3arpy3Kuy, BbIFPY3K/ MeTasna M3 neyu

OnpepensiTb NPUYMHBI U YCTPAHATbL HapyLUEHNS TEXHOIO0MMYECKOro pexxmma

MpoBepsATb MCMPABHOCTb NOABOASALIMX K Neyn TpybonpoBoaoB rasa, Bo3ayxa

MpoBepaTb MCNPABHOCTb 3aMOPHO-PEryIMPOBOYHOM annapaTypbl, COCTOSHUE aBapUNHON CUrHaNU3aLun
MpuMeHsTbL CpencTBa MHAMBUAYAJIbHON 3aLLMThl, Fa303alLMTHYIO annapaTypy, CPeACTBa NOXapoTyLLeHUs
1 N0/Mb30BaTbCA aBaPUAHLIM MHCTPYMEHTOM B aBapUMHbLIX CUTYaLMUaX

Monb30BaTbCA MPOrpaMMHbIM 0obecneyeHneM aBTOMaTM3NPOBAHHON CMCTEMbI YTpaBeHNs
TexXHO/0rn4eCKnm npoL,ecCcom Ha y4acTtke (J'IVIHI/II/I) HOPpMan3aunn, oTnycka, CtapeHusa

Heobxoaunmble 3HaHMACOCTaB, Ha3HaYeHne, yCTPONCTBO, KOHCTPYKTUBHbIE 0COBEHHOCTY, NPUHLAMbI
LEefCTBXA, NPaBuiIa 3KClyaTaluMm OCHOBHOIO U BCMNOMOraTeibHoro 0bopyioBaHWs, MexaHW3MOB,
YCTPOMCTB M OCHACTKM 06CNYXMBAEMbIX MEYe N NPUMEHAEMbIX KOHTPONbHO-U3MEPUTENbHbIX CPEACTB
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TpeboBaHMA NPON3BOACTBEHHO-TEXHUYECKNX, TEXHONOIMYECKNX MHCTPYKLIMIA, PErYANPYIOLWNX BEAEHNE
npoLeccoB HOpManM3aLum, 0TNycKa 1 CTapeHuns, LencTBmA 1 0643aHHOCTM paboTHMKa

OcHOBbI TepMmyeckon 06paboTKM LIBETHLIX META/IOB 1 CMJ1aBOB

®duU3nYeCcKnin NPOLLECC PEKPUCTANINN3ALMMN CNIABOB LBETHLIX METAJNOB U LIeN, LOCTUraeMbIe C ero
MOMOLLbIO

OCcobEeHHOCTN TEXHOIOMMYECKOr0 NpoLecca HopMaan3aLmm, 0TNyCcKka, CTapeHus No BuaaM, MapkaMm u
cnocoby nocnepytoulenn 06paboTKM OTXKMraeMbIX CNAaBOB LBETHbLIX MeTaJI0B

Pexxumbl, aTMoC(epa, CKOPOCTb Harpeea, TeMNepaTypa, BEJIMYMHbLI CafloK 1 BPEMS BbIAEPXKKM MeTasla B
obcnyXKmMBaeMbIx Mevyax B 3aBUCMMOCTY OT MapKu CNaaBa U 3afaHHbIX YCA0BUIA HOPMasiM3aLnm, OTAYCKa,
CTapeHus CNaBOB LBETHLIX METAJI/I0B

BnnsiHMe pasnmnyHbIX PeXXMMOB, MPUMEHSAEMbIX MPU PEKPUCTANIM3ALMMN CMIABOB LBETHbIX METAJNOB, Ha
MexaHM4YeCckue CBONCTBa AedOpPMUPOBaHHLIX NoAy(PabpuKaToB, TEPMUYECKN YIPOYHAEMBIX U HE
YNPOYHSAEMBIX CMIaBOB

TpeboBaHMs K MaTepurany nNocae HoOpMaam3aLunm, 0OTAyCKa U CTapeHuns

OCHOBHbIe BUbI, MPU3HAKK 1 NPUYMHBLI Bpaka oTXXKra, cnocobbl NpeaynpeXxaeHns n yCTpaHeHus
MeToaunkun onpenenerHns Tpebyemoro konnyecTsa paboumx ropenok

Cnocobbl perynnpoBaHnsa roOpenok, 3NeKTpoHarpesaTenen, MHAYKTOPOB, MU3MEHEHMWS TENI0BON MOLLHOCTM
HarpeBaTe/IbHON YCTAaHOBKM, B TOM YMCJIE MPU N3MEHEHUN copTaMeHTa obpabaTeiBaeMoro MeTanna,
M3MEHEeHUs CKOPOCTM TpaHCMnopTa MeTasnla B yCTaHOBKaX NPOXOAHOro Tuna

Criocobbl 1 NpaBuia peryanpoBaHnsa oyTbs Ana obecneyeHust Hy)KHOM MHTEHCUBHOCTY BapboTaxka
HaMoMHNUTENSA B MeYax KUMSsLLEero cos

KapTa TensioBoro pexuma neyer no 30Ham

CKOPOCTHOM peXxnum OBUXKEHNS METaNsa Npu OTXKXNUre, HOPMann3auum, 0TNyCcKe, CTapeHNN B nevax
HeMnpepbIBHOMO AeNCTBUS

TpeboBaHus K paboTe ropenok, 3NeKTpoHarpeBaTeNen, MHAYKTOPOB B MOMEHT KPaTKOBPEMEHHbIX
nepepbiBoB B paboTe HarpeBaTeNbHOW YCTaHOBKY

Cnocobbl KOHTPOS COCTOSHWA HarpeBaTeIbHOM YCTaHOBKM B MpoLLecce HopManan3auum, oTnycka,
cTapeHus, rpadk KOHTPONS

MpaBuna 3anycka NpoLLeccoB HOpManM3aLmnm, 0TNycKa, CTapeHUs, HAaCTPOMKU 1 KOHTPONA pexuma paboThbl
obopynoBaHUs, BeAEHNS OXJTaXXAEHNA MeTan1a 1 BbiBOAa neyen u3 paboTol, MOPSLOK LENCTBUI

MnaH MeponpuATAA NO JI0KaIM3aLumM N IMKBULALUN NOCNELCTBUAA aBapyil Ha y4acTKe (IMHWUK)
HOpManu3aLmu, 0Trnycka, CTapeHus

TpeboBaHns BUPOYHOMN CMCTEMBI N HAPAA0B-A0MYCKOB NpY paboTe Ha y4acTKe (MnHKMKM) HopManu3auum,
0TnyckKa, cTapeHus

TpeboBaHMA oxpaHbl TPyAa, NPOMbILLIEHHOW, SKONOrMYECKON 1 NOXKapHON 6e30MacHOCTM Ha y4acTKe
(MMHWKM) HopManu3aumm, 0TNycKa, CTapeHns

MporpamMMHoe obecrneyeHne, NPUMEHSAEMOE Ha y4acTKe (IMHUK) HOPMann3auun, oTNyCcka, CTapeHns
Ipyrue xapakTepucTuKku-

3.2.5. TpynoBas (hyHKLNA

HavmeHoBaHveYnpasieHume npoLeccamm NOJHOMO OTXKMra LBETHbIX MeTaJI0B U CNIaBoB
KoaB/05.3

YpoBeHb (MoaypoBeHb) KBaIUMKaLmn

3

MpouncxoxxaeHne Tpynoson GyHKUMMOpUrnHanX3anMcTBOBaHO U3 OpUrnHana
Kon opurnHanaPerncrpaumoHHbIn HOMep NpodeccMoHanbHOro cTaHaapTa

TpynoBble aencTBMSAMNPOBEPKA OTKJIOHEHWIA B PEXMUMaXx 1 NapaMeTpax paboTbl OCHOBHOMO 1
BCMOMoOraTenbHOro 0bopynoBaHWs, 3a4eCTBOBAHHOMO Ha MOJIHOM OT)XKUre neyeit, 0T 3aaHHbIX C
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perynnpoBaHneM npum HeobxoamMMoCTn

MpoBepka paboTOCNOCOOHOCTN OCHOBHOIO 1 BCMOMOraTeslbHOro o6opynoBaHns, 3a4eiCTBOBAHHOIO B
CMEHHOW NPOVN3BOACTBEHHOWN NporpaMme

Mprnemka MeTanna, NOCTYMNMUBLLErO Ha OTXXUT

Bbibop neyn B 3aBUCMMOCTK OT Mapkm, hopMbl 1 06beMa NapTun MaTepumana, Heobxo4MMOCTM OTXKMra B
3alUTHON aTMOCepe NN BaKyyMe

dopMurpoBaHue cagkn no 06beMy, KOHTPOJIb MaCChl CaiKm

MakeTnpoBaHWe, KaHTOBaHWeE, yKNaKa, 3arpy3ka MeTasana u Tpyb Ha NPMEMHbINA CTOJ, POJIbraHr, NOANHY,
CTeHAbl 1 MOAAOHbI, TENEXKUN N NNaT(OPMbl HarpeBaTeIbHON YCTaHOBKM

MoAroToBKa CTEHAOB, BbIKNAAKM MPOKAAA0K 4S9 TepMonap

YnakoBka, pacnakoBka CTeHA,0B

Monaya pynOHOB Ha KOHCOJIb pa3MaTbiBaloLLEro yCTPONCTBA, CLUMBAHMNE KOHLIOB MOJ0C 415 HEMPEPbIBHbLIX
neyen oTXXMra Nosochl

3arpyska npyTka, Tpybbl, n3gennin B nogatoLLme yCTPONCTBa NeYn KUNSALWEro CN0S, HAKOMUTEbHbIN
KapMaH

BepneHue 3arpy3ku nevm ¢ y4eTom HeobxoanmmocTu obecneynTb paBHOMEPHbLIA TeMNepPaTyPHbIA DOH Mo
BCceMy 06beMy CaKu, BO BCEX TOYKAX KaXXAOro KOMMOHEHTa, N0 AJIMHE neyn

YCTaHOBKa U CHATME Mydens, HarpeBaTeIbHOr0 Kosinaka, YNA0THEHNE KPbILWKN HarpeBaTeIbHON
YCTaHOBKM

MpoayBka MeTanna nog MydeneM MHEPTHBIM (3aLLMTHBLIM) Fa30M MNPX HaJMYMN COOTBETCTBYIOLLErO
TexHoJiornyeckoro TpebosaHus

Bk/tloYeHMe 1 BbIKOYEHE BaKyyMHbIX HAaCOCOB, MOAa4va B Myenb 3alMTHON aTMocthepb! (Mpy Hann4mm
COOTBETCTBYHOLINX TEXHONOMMYECKMX TpeboBaHWIA)

epMeTU3aLNs HarpeBaTebHOW YCTaHOBKM MOC/e 3arpy3Kmn MeTanna

YCTaHOBKa peXxnMa OyTbs, CKOPOCTU ABMKEHNS TPyD, NpyTKa, Npoduien B nevn KUMNALEro cnos
Pa3zorpeB neym, po3Xur 1 0CTaHOBKa ra3oBbiX FOPEJIOK, BKJIKOYEHME U OTKJIIOYEHNE 31IEKTPOHarpeBaTesen
Bbibop 1 ycTaHOBKa TemMnepaTypbl MK Fpathrka TemnepaTyp NOJSHOMO OTXXWra B 3aBUCMMOCTHK OT COCTaBa
(Mapku) cnnaea, rabapuToB, NpeaLLIeCTBOBaBLUErO W nocneaytoulero cnocoba obpaboTku nonycabprkaTos
Unu n3gennin

Bbibop 1 ycTaHOBKa CKOPOCTM Harpesa, BbIBOA TEMMEPATYPHOr0 peXXmMa Nneyn Ha 3aflaHHble NapameTpsbl
YCTaHOBKa BPEMEHN 1 PeXMMa BbIAEPXKKN MaTeprana B Neyn, NCK0YaoLWMX BO3MOXHOCTb €ro neperpesa
NN HEMOJHOM PeKpPUCTaNIM3aLnm

KOoHTpoJ/ib X04a npoLiecca oTxura no npubopam

YCTaHOBKa M KOHTPOJIb CKOPOCTU OXNa)kaeHus nonydabpukaTta nan metannonsgenms

MOHUTOPWHI cobNoAeHNS 3afaHHbIX aBTOMATU3MPOBAHHOM CMCTEMON yNpaB/ieHNS NPOLECCOM PEXUMOB
paboTbl NeYen, CKOPOCTW HarpeBa 1 OXJIaXXAEHWNS, BDEMEHU BbIAEPXKKN MeTassla C PeryiMpoBKon npu
HeobxoanuMoCTH

CHATne Myens, HarpeBaTeNbHOr0 KoJiNnaka, yNJ0THEHNS KPbILKWM HarpeBaTeIbHOro Kooaua

Bbirpyska nonygabprkaTta, METaNION3AEANS U3 MEeYN A5 OXNaXKAEHUS HA BO3AyXe

HabntogeHne 3a 0xNaXKAeHWEM U PETYSIMPOBAHNE PEXUMaA OXJTaXKIEHNS MeTana Ha BO3AyXe UK C NeYbio
KOHTpOJIb Ka4yeCTBa 0TOX)KEHHOro MeTasa

Mepenaya MeTanNa NOCae NMNOJHOMO OTXKNMa N OXNaXXAEHMS Ha NOCAeyOLWNe TEXHOIOMMYECKe onepaLumm
MpoBepKa HaAN4YUs N KOMMIEKTHOCTW aBapuMNHOr0 MHCTPYMEHTA, CPEACTB MOXKaPOTYLUEHNS U
raso3alluTHONM anmnapaTypsl

BepneHue arperaTHoOro XypHana 1 y4eTHON AOKYMeHTauuu paboyero Mecta OTXKUrafblinKa Ha y4acTke
(IMHMKM) NOSIHOMO OTXMKUra

Heobxoanmble yMeHNsONpenensTb BU3yasibHO U (UAK) C NCMOIb30BaHNEM NPUOOPOB OTKIOHEHNS
napameTpoB (pexxumoB) paboTbl OCHOBHOIO 1 BCMOMOraTesibHOro 06opyaoBaHns, yCTPOMCTB,
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TEXHOJI0rM4eCKom 06BA3KMN 1 CrieumnasbHbIX MPUCNocobneHnin y4acTKa 0TXKUra, 3afecTBOBaHHbIX B CMEHE
Mpon3BoANTbL HAaCTPOWKY aBTOMaTM3MPOBAHHON CUCTEMbI YNPaBJIEHUS MPOLECCOM A5 aBTOMATUYECKOro
BeAEeHMNA MpoLecca 0TXKMra B COOTBETCTBUM CO CMEHHbLIM 3aflaHNEM, PErynpoBKYy 0b6opyaoBaHNS 1
MeXaHN3MOB Meyu, NoBePKY KOHTPOJIbHO-U3MEPUTENbHbBIX CPeACTB (OKOHEYHbLIX YCTPOWCTB)

Bn3yanbHO onpeaensTb Ka4eCcTBO MOCTYNUBLUEro Ha oTXkur nonydabpukaTa

OnTMManbHO pacnpeaenaTb MeTasin CafKu No Naowaamn n 06 beMy Nevm CornacHO TEXHOMOr NHECKUM
TpeboBaHnAM

Mpon3BoANTb CLUMBAHME BXOAALWMNX U BbIXOAALWMX MOJSIOC Ha CLUMBHOM MalUMHE NPW 3aKalke PYJI0HHOro
MaTepuana (nosoc)

Mpon3BOANTL PO3XXWI Fa30BbIX FOPESIOK MU NMOAKJIIOYEHNE 3eKTPOHarpesa, MHAYKTOPOB

Onpenensitb He06X0AMMOE KOIMYECTBO U YNPaBaATL paboTON roOpenokK, 3eKTpoHarpeBaTenen,
WNHOYKTOPOB

YcTaHaBnMBaTb ONTUMabHbIA PEXUM TepMoobpaboTKy

Mpon3BOANTL NEPBUYHYIO HACTPONKY 1 NPY HEOBX0ANMOCTW KOPPEKTUPOBKY TEMMEPATYPHbLIX PEXMMOB
paboTbl HarpeBaTeNbHOW YCTAHOBKM NMPU OTKJIOHEHWMN OT 3aAaHHbIX MapaMeTpPoB

ObecneynBaTb paBHOMEPHYIO TeMnepaTypy No paboyeMy o6beMy Meymn, NCKNOYAIOLLYIO BO3SMOXHOCTb
neperpesa U HepaBHOMEPHOrO Nporpesa MeTanna

PerynnpoBaTb CKOPOCTHOW PEXMM ABVXEHUS MeTasl1a Npy OTXKUre B NeYax HeNMpepbIBHONO AENCTBUS
PerynmpoBaTb MHTEHCMBHOCTb NCEBAOKUMNEHNS HAMOJAHUTENS NPU NOJIHOM OTXXUre B Mevax KMMswero cyos
Mpon3BoaNTb YNAaKOBKY MU pacnakoBKy CTEHAO0B neyu

MpoBepsATb MCMPABHOCTb NOABOASALMX K Neyn TpybonpoBo4oB rasa, Bo3ayxa

MpoBepsATb MCMPABHOCTbL 3aNOPHO-PErYIMPOBOYHON annapaTypbl, COCTOSAHUE aBapPUNHOM CMrHaAn3aLmm
YnpaBnaTb MeXaHU3MaMy TPAHCMOPTUPOBKN, 3arpy3KuK, BIFPY3K/ MeTasna M3 neym

OnpepensTb NPUYNHLI U YCTPAHATb HapyLLeHNS TEXHOMOMMYECKOro pexxnma

MpuMeHATbL CpelncTBa MHAMBMAYAJIbHON 3aLLUMThI, Fa303alUMTHYIO annapaTypy, CPeACTBa NOXKapoTyLIeHNs
1 N0JIb30BaTbCS aBapPUNHBIM UHCTPYMEHTOM B aBapUMHbLIX CUTyaLmUsax

Monb30BaTbCS NPOrpPaMMHbIM 06ecneyYeHneM, NPUMEHSEMbIM Ha paboyeM MecTe OTXKUrasblMKa Ha
y4acTKe (JIMHWK) NOJSIHOrO0 OTXKUra

Heobxogumble 3HaHMACocCTaB, Ha3Ha4YeHWe, YCTPONCTBO, KOHCTPYKTUBHbIE 0COBEHHOCTW, MPUHLMMbI
AENCTBMSA, NpPaBWJia 3KCNyaTalMm 0OCHOBHOIO U BCMOMOraTesibHOro o6opyaoBaHus, MeEXaHN3MOB,
YCTPOWCTB M OCHAaCTKM 06CNyXXMBAEMBbIX MEYEN U NPUMEHSEMbIX KOHTPOJIbHO-N3MEPUTESIbHbLIX CPEACTB
Mpon3BoACTBEHHO-TEXHOJIOMMYECKNE UHCTPYKLMK, PErNTaMEHTMPYOLLME BEEHNE NPOLIECCOB MOJIHOTO
OoTXKWra, oencTemsa n obs3aHHOCTU paboTHUKaA

OcHOBbI TepMmyeckon 06paboTKM LIBETHLIX META/I0B 1 CM1aBOB

®dn3nyecKnin NPOLLECC MOSHOrO OTXKUra CMJIaBOB LBETHLIX METAJINIOB U LIEAN, LOCTUraeMble C ero NMoMOLLbIo
OcobeHHOCTN TEXHONOMMYECKOro NpoLecca NoaHOro 0TXKMra no BuaamM, Mmapkam u cnocoby nocnenyioulen
06paboTKM OTXKMraeMbix CNAABOB LIBETHLIX METAJJIOB

PeXxnmbl, aTMOCepa, CKOPOCTb HarpeBa, TemMnepaTypa, BEIMYMHbI Caf0K U BPEMS BblAEPXKN MEeTanNa B
obcny>KmMBaeMbIxX Nevyax B 3aBUCMMOCTY OT MapKu CrNJlaBa LBETHbIX METAJIIOB U 3aaHHbIX YCJIOBUIA OTXKKra
BnusiHne pa3finyHbIX PEXXUMOB, MPUMEHSAEMbIX NPY MOJHOM OT)XWUIe CMAaBOB LBETHLIX METa/I0B, Ha
MexaHNYeCKMe CBOMCTBA OTOXXKEHHbIX MonydabprnkaToB, TEPMUYECKUN YITPOYHAEMbIX U HE YNPOYHSAEMbIX
CMniaBoB

TpeboBaHMA K MaTeprany Nocae NoaHOro OTXXNra

OCHOBHbIe BUIbI 1 NPUYUHBLI Bpaka MNOSHOMO OTXXMra, CNocobbl NPeaynpeXxAeHns U YCTPaHeHNs
MeToaunkm onpeneneHns Tpebyemoro konnyecTsa paboymx ropesiok

Cnocobbl perynmpoBaHns ropesok, 3eKTpoHarpesaTenen, UHAYKTOPOB, N3MEHEHUS TEMI0BON MOLLHOCTH
HarpeBaTe/IbHON YCTAaHOBKM, B TOM YMCJIE MPU N3MEHEHUN copTaMeHTa obpabaTeiBaeMoro MeTanna,
M3MEHeHUs CKOPOCTW TPaHCMnopTa MeTanla B yCTaHOBKaX NPOXOAHOro Tuna
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Cnocobbl 1 NpaBuia PeryampoBaHns ayTbs As8 obecneyeHns Hy)KHON MHTEHCMBHOCTK BapboTaxka
HanosHUTENs B NeYax KUMsLLEero cnos

KapTa TensoBoro pexmma neyei no 30Ham

CKOPOCTHOIN pexum ABUXEHWUS MeTanla Npu NoJHOM OTXXUre B NMevyax HernpepbIBHOro 1encTBums
TpeboBaHma K paboTe ropeniok, afNeKTpoHarpeeaTesiei, NHOAYKTOPOB B MOMEHT KPaTKOBPEMEHHbIX
nepepbiBoB B paboTe HarpeBaTebHOW YCTaHOBKMY

Cnocobbl KOHTPONIS1 COCTOSAHNSA HarpeBaTesIbHOM YCTAaHOBKMW B MPOLECCe MOJIHOrO OTXXUra, rpadmk
KOHTPONS

MpaBnna 3anycka npouecca oTXXKra, HaCTPOMKK U KOHTPONS pexiMa paboTel 06opyaoBaHUS, BeleHMs
OXNaXXAEeHUS MeTasa 1 BbiBOAa Neven 13 paboTbl, NOPSALOK LENCTBUN

MnaH MeponpuaTUiA N0 OKaAN3aLumM n NTMKBMAALUN NOCNEACTBUA aBapuil Ha y4acTKe (IMHWUK) MNOAHOMO
oTXUra

TpeboBaHMsa BUPOYHOWN CMCTEMBI N HAPAA0B-A0NYCKOB NpK paboTe Ha y4yacTKe (MUHUK) NOSHOro 0TXKMUra
TpeboBaHMA 0XpaHbl TPYAa, MPOMbILLIIEHHOW, 3KOJ0rMYECKOM 1 NoXXapHO 6e30MacHOCTY Ha y4acTKe
(AMHWK) NOIHOrO OTXKKra

MporpamMmmHoe obecneyeHmne, NpUMeHseMoe Ha paboyeM MecTe OTXKUrablUMKa Ha y4acTKe (nHUN)
MOJIHOrO OTXKWra

[pyrvne xapakTepucTuku-

IV. CBeaeHMsi 06 opraHm3aumsx - pa3paboTymkax NnpodPecCcMoHabHOro CTaHaapTa

4.1. OTBETCTBEHHAs OpraHM3auns-pa3paboTImK
000 "Kopnopauuns YepmeT", ropos MockBsa
Mpe3ngeHTlyrnc Hukonanm Hukonaesny

4.2. HanmeHoBaHUS opraHm3aunii-pa3paboTymkos

1A0 "Pycan MeHepoxmeHT", ropog MockBa

2MAO "IT'MK "HopHukens", ropof LyauHKa, KpacHOApCKUin Kpan

3MAO "YI'MK", ropog BepxHsas Mbilwuma, CBepanosckas 0bnactb

4CoBeT Mo NpogheccmoHasbHbIM KBannpukaLmam B ropHO-MeTasslyprniyeckom Komnsekce, ropos Mockea
50rbY "BHUWN tpyna" Muntpyna Poccuun, ropos Mocksa
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