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I. O6uiue cBeaeHus

Omxur nosnyhaGprKaToB H METAJUIONPOAYKIHHA H3 IBETHBIX METAIOB U CILIaBOB 27.064

(HanMeHOBaHHKE BUA NpodecCHOHANEHON AEATEILHOCTH) KoJ

OcHoBHas €1 BHAA HpO(i)ECCHOHaJIBHOﬁ JACATCIIbHOCTH.

[Ipuaanue 3a1aHHBIX CBOMCTB MONYNIPOJYKTaM, oTypabpukaTaM U METATNIONPOAYKIIHHE U3 IBETHBIX
METAJVIOB H CILUIABOB METOAOM OTXKHIa

I'pynna 3aHATHA:
8121 OnepaTopbl METAJUIOILUIaBHIBHEIX - -
yCTaHOBOK
(kom OK3!) (HaUMEHOBaHHE) (xon OK3) (HaHMEHOBaHME)

OTHeceHuE K BUIaM 3KOHOMHYECKOH ACATECNBHOCTH:

24.41 ITpon3BoACTBO AParoLECHHBIX METAJIOB
24.42 ITpou3BOACTBO AMOMMHUSA

24.43 ITpon3BOACTBO CBHHIIA, IIHHKA H 0JIOBA
24.44 IIpousBoacTBO METH

24.45 ITpon3BOACTBO MPOYMX HBETHBIX METAJUIOB

"(xoq OKBD]1?) ) (HaUMEHOBaHHUe BU/a 9KOHOMHYECKOH JeATeNLHOCTH)
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II1. XapakrepucTuka oﬁoﬁmeunux TPYAOBBIX QPYyHKIHI

3.1. O600mennas TpyaoBas GyHKIusA

BeimonHeHue MoAroTOBUTENBHBIX paboT U
BCIIOMOTaTeNIbHBIX ONepariil Uil MpoLeccoB
HaumenoBanne | OT)KHMIa CJIMTKOB, 3aOTOBKH, IOJIYIPOTYKTOB, Koz A mazz;z,i};;nn 2
noy¢abpHKaTOB ¥ METAUIONPOAYKIIHH U3
IBETHHIX METAUIOB U CIUIABOB
IMponcxoxnenue 3aHMCTEOBAHO 13
o6o06imeHHoM TpynoBoi Opurusan X )
(IJYHKIIHI/I OpHrvHajia
Kon - PernctpatHOHHBIH
OpHIruHala HOMEp
npo¢eCcCHOHATEHOTO
CTaHjapTa
Bo3MoxHBIE OTXXUranbIMK BETHBIX METAILIOB 2-T0 paspsia
HaNMEHOBaHUS OTXXUranpIUK IBETHBIX METAILUIOB 3-T0 paspsia
JOKHOCTEMH,
npodeccuit

TpeGoBanus x
06pa30BaHUIO U
00y4eHHI0

IpogeccruonanbHOe 00ydYeHHE — IPOrpaMMEI IpodecCHOHATIBHOMN ITOATOTOBKH
110 npogeccusiM pabo4uX, MPOrpaMMBI IEPENOATOTOBKH pabounx

Tpebopanus x
OmbITY
NPaKTHYECKOM
paboThI

Oco0rpie ycloBUA
JommycKa K pabore

JInua He Monoxe 18 ner’

ITpoxosxaeHue 00sA3aTENbHBIX IPEABAPHTEIILHBIX H IEPHOHYECKHUX
MEIUIMHCKUX 0CMOTpoB?

IMpoxoxzaeHue o0yUeHHs IO OXpaHe TPyAa H IPOBEPKH 3HaHUs TpeOOBAHMMI
OXpaHHI TpyAa’

TIpoxoskaeHne 06ydeHns MepaM MoxapHoii 6ezonacHocTH’

Hamuuune ynocToBepeHHs Ha PaBO CaMOCTOATENBHOM paboThI ¢
NpAMEHAEMBIMH BUAMH ITObEMHBIX COOPYKCHHH M (HIIM) HA BEACHHE
CTPONAIBHEIX paboT’

Hanuure II rpynms! no 31eKTpo6e30nacHoCTH®

Hpyrue

XapaKTepHCTHKH

IIpucBoeHue pa3psaa OCYMECTBILIETCS C YYE€TOM YPOBHA CIOXKHOCTH
BBINOJTHSIEMON pabOoThI

lIononHmeanme XapaKTCPACTUKH

Hanmenosanue Kox HauMenoBanre 6a30B0# rpyINIIbL, ZOJDKHOCTH (TIpodheccHn) WM
JOKyMeHTa CIIEIMAILHOCTH
OK3 8121 OnepaTopsl METAJLIOIIABUIBHBIX YCTAHOBOK
ETKC’ § 31 OTXuraJbpIIMK IBETHHIX METAJUIOB 2-TO pa3psja
§ 32 OTKHTaIbIIMK BETHBIX METAJUIOB 3-T0 pa3psna
OKIITP" 16360 OTKUTaIBIIUK MBETHBIX METAUIOB




3.1.1. TpyaoBas pynkuus

Hanmenosanue

TIpoucxokaeHUe TPy oOBOMH
GyHKIIH

IToaroroBka k paboTe OCHOBHOTO M
BCIIOMOT'aTE€JIBHOT'O OGOPY)lOBaHI/ISI Y4yacTKa v
OBEHb
OT)KHI'a CJIHTKOB, 3arOoTOBKH, Kox | A/01.2 (nonl;fponenb) )
MOJIYIPOAYKTOB, 0Ny (habpHKaToB 1 N S—
MCTAUIONPOAYKIIHA U3 IIBETHBIX METAIIIIOB
U CIIJIaBOB
Oprmman X 3anMCTBOBaHO M3
OpMrHHana
Kon PeructpaunoHHbIH
OpHUrMHAJIa HOMep
npogeccHOHAIBHOTO
cTaHgapTa

TpynoBele nefcTBUA

IMonyyenne (mepenada) HHGOpMALMH NPH NIpHUEME-CAAYE CMEHBI O COCTOSHHMHU
pabodero Mecta, Hemolagkax B pabore o0cCiIy>XHBaeMOro 0OOpYJOBaHHA H
IOPUHATHIX Mepax IO HMX YCTPAaHEHMIO, TEKYIIEM DEMOHTE M IPOBEIEHHBIX
paboTax HO TEXHHYECKOMY OOCIIy>KMBAHHIO OCHOBHOTO M BCIOMOIaTElIbHOIO
obopyioBaHHA NI€YA

HpOBCpKa COCTOSAHHA orpaquennﬁ H HCOPaBHOCTH CpPCIACTB  CBA3WH,
IIpOI/I?,BOlICTBeHHOﬁ CHIrHaJIM3aIllvH, 6JIOKPIpOBOK, aBapnﬁHoro HHCTPYMECHTA,
IIPOTHBOMOXAPHOI'O oGopynonamm y4acTKa OTKHIa LBETHBIX METALIOB M
CILJIaBOB

BeisBiieHHe OTKIOHEHHH B paboTe OCHOBHOTO H  BCIOMOIaTENBHOIO
000py/IOBaHHA y4YacTKa OT)KHTa IBETHBIX METAIOB H CIUIaBOB OT 3aaHHEIX
TapaMeTPoB € peryIHpoBaHHEM IIPH HEOOXOAUMOCTH

Vcrpanenne HeucmpaBHOCTed B pabore oOcCimyxuBaeMoro o060pya0BaHMs
COOCTBEHHBEIMH CHJIAMH HIIH C TIPHBJICYCHHEM PEMOHTHOTO NOJpa3/Ic/ICHUs

KOHTpoJIb CcOCTOSHHS TOKONOABOAAIMX YCTPOMCTB, TOIUIMBHOM apMaTypl,
TpyOONpOBOAOB TIa3a, BO3IyXa, YCTPOHWCTB BaKyyMHPOBaHHS, 3allOpPHO-
PEryJIMPOBOYHON apMaTyphl, IPHCIIOCOOJICHHH M HHCTPYMEHTOB

HPOBCpKa paGOTOCl'IOCO6HOCTI/I CHCTEM KOHTPOJIBHO-U3MEPHUTCIIBHBIX CPEICTB H

HMX OKOHCYHBIX yc1‘p0ﬁCTB, BaKYYMHBIX HACOCOB, 3aTBOPOB Ha Har peBaTeHBHOﬁ

YCTaHOBKC, BCIIOMOI'aTCIIbHBIX YCT])Of/'ICTB M MEXaHU3MOB IICYeH

ITpoBepka TOTOBHOCTH K paboTe BCIIOMOraTenpHOro o6OpyHoBaHMs Medei
(TpaHCIOPTHPOBOYHBIX, 3arpy304YHBIX MEXaHHU3MOB, 3AlOPHO-PETYTMPOBOYHON

anmaparypsbl)

Tekymee, execMeHHOe TeXHHYeckoe O0OCTyKHMBaHME OCHOBHOTO M
BCIIOMOTATENILHOTO 00OpYAOBaHHA Nedeil MPUMEHAEMBIX THUIOB (IIPOTSHKHBIX,
DJEKTPHYECKMX W IUIAMEHHBIX IIedelf, DNEKTPOKOHTAKTHHIX Aalaparos,
CHENHAIbHBIX YCTAHOBOK)

Texymee, €KeCMEHHOE TEXHUYECKOE OOCIY)XMBAaHHE HHXKEHEPHOH OOBA3KH
nieyeii, IPUBOAOB, TOPETIOK, JICKTPOHArpeBaTeNIeii, HHIYKTOPOB

MOoHTaX H IEMOHTaX Harpe€BaTCIbHLIX KOJIITAKOB U UX KOMMYTalluH

MOoHTaX B IEMOHT@X COEAMHEHHs TPyOOIPOBOXOB ra3oBOro 0OOpyIOBaHH,
HarpeBaTe/IbHBIX KOJIMAKOB C MArHCTPaJIbHBIM TPyOOIPOBOIOM

ITpoBepKa repMETHYHOCTH TPYOOIIPOBOIOB, PUTHHIOB, 3AIIOPHOM apMaTypbl

VYcraHoBKa ¥ CHATHE MY(l)eJDI, HarpeBaTeIbHOIO KOJIIaKa, YINIOTHCHUE KPBIIIKH
Ha['pCBaTCJIBHOﬁ YCTAaHOBKH

IIposepka coctosiHus PyTEPOBKH IIEUCH M yCTAaHOBOK

ITonroroeka K HCNOJIB30BAHHUIO 3aKaJIOYHOT'O ycrpoﬁcnsa (Ba.HHI:I,




JQYIIHPYIOIHE YCTPOHCTBA, 3aKaJIOUHbIE IIPECCHI)

IMoaroroBka K paboTe TEXHOJOTHYECKOr0o HHCTPYMEHTa, NPHCIOCOONEHUH H
OCHACTKH, HEOOXOJHMBIX IUIS OCYHIECTBJIEHHS IIPOLIECCOB OTXKHIa LIBETHBIX
METAUIOB H CIUIABOB (TOMOT€HHM3ALUM CIUIABOB, PEKPUCTALTM3ALNH, 3aKaIKH,
HOPMAaJIM3aIHH, OTIICKa ¥ CTapeHHs)

Hozmepxcaﬁne B YHUCTOTC o6opy,nonannﬂ, pa6oqnx MECT U IIOMEIICHHA I10CTa
yhnpaBJICHHA NPOoLECCaMH OTXHUTIa

PemoHT 06Cﬂy)I(HBaeMBIX nedyecii B npeaciiax KOMINCTCHINA

Benenune arperaTHoro xypHana / y4eTHOH JOKYMEHTalUH

Heo6xoauMele
YMCHUA

Onpenenats BH3yadbHO W (WJIH) C WCIONB30BaHHEM NPHOOPOB NPHYMHEBI
OTKJIOHCHHA MapaMeTpoB (PeXHMOB) paboTHl, HEHCHPAaBHOCTH OCHOBHOTO HU
BCIIOMOTraTeNIbHOTO O0OPYIOBaHHS, YCTPOMCTB, TEXHONOTHYECKOH OOBI3KH H
CHENHAIBHBIX IPUCTIOCOONEHHH ydJacTKa OTKura (Uexa, OTAEICHHS,
000pyIOBaHNs, CMOHTHPOBAHHOTO B €IMHO TEXHOJIOTHYECKOH JINHHH)

Omnpenensars BH3yalbHO H (WJIH) CPEACTBAMH TEXHHYECKOrO KOHTPOJIA
COCTOSHHE  TOKONOJABOJSINUX  YCTpOICTB, TOILUTMBHOM apMarTypéhl,
TpyOOIPOBOAOB rasa, BO34yXa, YCTPOMCTB BaKyyMHpPOBaHHA, 3allOpHO-
pEryJIMPOBOYHOM apMaTypsl, IPACHOCOOJICHHH ¥ HHCTPYMEHTOB

ITpoBepsATh paboTOCIIOCOOGHOCTh CHCTEM KOHTPOJIBHO-H3MEPHUTEIBHBIX CPEACTB
M HX OKOHEYHBIX YCTPOHCTB, IOCTOB aBTOMaTH3HPOBAHHOM CHCTEMBI
yIpaBJIeHU TEXHOJIOTHYECKUM MPOLIECCOM, CHCTEM BaKyyMHPOBAHHs, BKIIIOYast
BaKyyMHEIE€ HACOCBHI, 3aTBOPOB HarpeBaTeIbHOM yCTaHOBKH, BCIIOMOTaTEIbHBIX
YCTPOMCTB M MEXaHH3MOB II€YEH

[Ipou3BoAUTL periamMeHTHbie paboThl MO TNpenBapHTENbHOH HacTpoiike
06CITy)XHBaeMoro 060pyIOBaHHUS [IEYH U €€ TEXHOJIOTHIECKOH 00BA3KH

BBIIOIHATE KOMIUIEKCHYIO TPOBEPKY paGoOTOCIOCOOHOCTH M ONEPATUBHYIO
HaCTPOMKY (momHATAAKY) HarpeBaTeNbHBIX ~ YCTaHOBOK (TODEJIOK,
SNIEKTpoHArpesareiieli,  MHAYKTOpOB),  ofecneuyuBalomylo  TpeGyemyro
PaBHOMEPHYIO TeMIlepaTypy 1o obbeMy neuM (YCTaHOBKH) H HCKIIIOYAOIIYIO
BO3MOXHOCThH NIEpErpeBa MeTajuia

Verpanste  He  TpeOylollEe  NPHBICYEHHS  PEMOHTHOrO  IEpCOHAia
HEUCIIPAaBHOCTH U PEeXUMHEIE cO0H B paboTe 000pyA0BaHHs HarpeBaTENLHOIO
arperara .

Ompenenars ¥ BOCCTAHABIMBATE PabOTOCHOCOOHOCTL BCIHOMOTraTeLHOTO
obopynmoBaHus nedel (TpaHCIIOPTHPOBOYHEIX, 3arpy304HBIX MEXaHH3MOB,
3a[IOPHO-PETYJIMPOBOYHOM anmnapaTyphl)

[Tpou3BOAUTE MOBEPKY KOHTPOIBHO-H3MEPHTENBHBIX CPEJICTB, YUCTKY M 3aMEHY
OKOHEYHBIX YCTPOMCTB (TepMonap, JaTYHKOB)

[TpoBepATh HUCIPAaBHOCTH NOABOJAIIMX K II€YM MarucTpajedl rasa, BO3IyXa,
3aMOpHO-PEryJIMpOBOYHON aNnaparyphl, COCTOSHHE aBAPUAHOM CUTHATM3ALMY

TIpoBepsATh TEXHUUECKOE COCTOSIHHE W NPOM3BOJIMTE HACTPOHKY 000py0BaHHs
T10/]a4H 3aIUTHBIX I'a30B B I1€4Yb, YCTAHOBOK BaKyyMHUPOBaHUs

l'[ponep;rr b HCIIPABHOCTDH U FTCPMETHYHOCTD ITOABOIATIHNX K ITCHH TpY6011p0BOIIOB
rasa, Bo3Jjyxa

BpoNHATE KOMIUIEKC PaboOT MO TEKYIIEMY, €XECMEHHOMY TEXHHYECKOMY
0GCTy)XMBaHMIO  OCHOBHOTO M BCIIOMOTaTeNbHOro  00OpYJOBaHM,
TEXHOJIOTMYECKOr0 HHCTPYMEHTa, INPHCTIOCOOJICHHH H OCHACTKH y4acTKa
OT)KHra

IIpoM3BOANTS YHUCTKY H 3aMEHy OKOHEYHBIX YCTPOHCTB aBTOMATHKH
HarpeBaTelbHBIX Ie4el (arperaroB)

ITpoBepaTs paboTOCIOCOGHOCTE HHCTPYMEHTA, OCHACTKHM M IPHCIOCOOIEHHMH,
MPUMEHSEMBIX IIPH TEXHOJIOTHYECKHX ONepalusaX




IlpumensATs cpeAcTBa HHAMBHAYAIBLHOM 3aIUTHI, ra303allMTHYIO alaparypy,
CpeACTBa MOXAPOTYIIECHHWS M II0JIb30BAaThCs ABAPHHHBIM HHCTPYMEHTOM B
aBapHIHBIX CUTyaLUsIX

Ione3oBaTeCAd NpPOrpaMMHBIM OO€CIICYEHHEM ABTOMATH3UPOBAHHOM CHCTEMBI
YIPaBICHHUS TEXHOJIOTMYECKHM IPOHECCOM HA Yy4YacTKE IOATOTOBKH
MPOU3BOACTBA

Heo6xoaumMbie
3HAHUA

Tuner HarpeBaTenpHOro 06OpYIOBaHHS / TEIUIOBBIX arperaroB (IPOTSKHEIE,
JNMEKTPHYECKHE M IUIAMEHHBIE II€YH, JJIEKTPOKOHTAKTHBIE AIIIaparThl,
CHEUHalbHBIE YCTAaHOBKH), OCOOEHHOCTH OOCIyXMBaHHA M 3KCIUTyaTallHH,
IPUMEHUMOCTH K IIBETHBIM METAJUIAM H CILJIaBaM

IIpumensiemMble BHABI OT)KATa M KOHCTPYKIHH arperatoB B 3aBHCHMOCTH OT
MapKH MeTalia (cIjiaBa), CTaguu ero oopaboTku, THma (CIMTOK, PYJIOH, JIHCT,
3aroTOBKa, MoJTy(habpHKaT, rOTOBOE H3/IENHNE) H pa3Mepa

Cocras, Ha3sHa4YeHHE, YCTPOUCTBO, KOHCTPYKTHBHEIE OCOOEHHOCTH, NPUHITHIIEI
JeiicTBusd, I@paBWiIa OOCTyXHMBaHUA W OKCIUTyaTalHM OCHOBHOTO H
BCIIOMOTATEJIFHOTO 00OpYJOBaHHS, MEXaHHW3MOB, YCTPOMCTB M OCHACTKH
obGcmyXuBaeMBIX meuell (TEIUIOBBIX arperaToB) U MPHUMEHAEMEBIX KOHTPOJBHO-
H3MEPHTENBHBIX CPEJICTB

TexHomoruueckas cxeMa ydacTtka TepMoobpaboTku

TpeboBaHNA TEXHONOTHYECKOH HHCTPYKIMH IO MPOBEPKE paboTOCIOCOOHOCTH,
KOPPEKTHOCTH HAacCTPOEeK 060pYyAOBaHMUS, MEXaHH3MOB, YCTPOHCTB

TpeboBanus TEXHOJIOTHIECKOM (Mpou3BOACTBEHHOI) HHCTPYKIIUH,
periaMeHTHpyIomei MOATOTOBKY K paboTe OCHOBHOTO H BCIIOMOTAaTENbHOTO
0o6opy10BaHUsA, MEXaHU3MOB, NPHBOJIOB, OCHACTKH H HHCTPYMEHTa YJacTKa
OTXHra IIBETHHIX METAUIOB H CIUIAaBOB (TOMOTEHM3al[MH  CIUIABOB,
PEKPUCTAIIM3AIIH, 3aKAJIKH, HOPMAIM3AlUH, OTIYCKa H CTApEHH)

I'[paBmIa H MOPAAOK TEKYIIETro TEXHHUYCCKOIO OﬁCJIY)KI/IBaHI/Iﬂ OCHOBHOI'O H
BCIOMOTI'aTCIIbHOTO 060py11(_)B&HPI)I, MCXaHU3MOB, [IPHBOJOB, OCHACTKH,
TEXHOJIOTHYECCKOH 0OBS3KH NEUH IIPUMCHACMOI'0O B Opranm3aliiy THIa

OcHoBBEI Teopun TepMHUeCKOH 0OpabOTKH HBETHBIX METAUIOB U CILIABOB B
o0BbeMe, HeoOX0aUMOM T 0OCTyKUBaHUS U MMOATOTOBKH K paboTe OCHOBHOTO
¥ BCIIOMOTaTENLHOr0 000py10BaHus NIeueH (arperaTtoB) OTXKUTa

TunuuHBle HEHCIPAaBHOCTH, PeXXHMHBIE cOom B pabote o0OpymoBaHUs HEUH,
IPH3HAKH, NPHYHAHBI, CHOCOOBI BBLIBICHHS H HPEAYNPEXACHUS Ha CTaaud
HOJTrOTOBKH IIPOM3BOJCTBA

I[IpaBuna 1 NOpsAKOK KOMILIEKCHOHR ITPOBEPKH pabOTOCIIOCOOHOCTH M HACTPOMKH
OCHOBHOTO (TOpEJIOK, dIIEKTpOHArpeBaTeeli, HHAYKTOPOB) M BCIIOMOI'aTE€IbHOIO
obopyzoBaHus (TPaHCIIOPTHPOBOYHEIX, 3arpy304HBIX MEXAaHHM3MOB, 3allOPHO-
PeryJMpoBOYHOM  ammaparypbl), MEXaHH3MOB, IIPHBOIOB,  OCHAaCTKH,
TEXHOJIOTHYECKOH 0OBA3KH [I€UH NPHMEHIEMOro B OpraHH3alAH THIIA

IlepedeHb KOHTPOIHPYEMBIX H PETYIHPYEMBIX OTKHTAIBIIAKOM [TOKa3aTeleH U
HACTpPOEK 000pyJ0BaHMs II€YH, YCTAHOBJICHHBIC TEXHUYECKOH NOKyMEHTaLMECH
3HAYCHHs], NX B3AaUMOBJIMSHHAE H JOIIYCTUMBIE JHANAa30HbI PeTyJIMPOBOK

Iopsimox ¥ npapuia NPOBEPKH MCIPABHOCTH, FEPMETHYHOCTH MOABOJAIINX K
meYd MarucTpajieidl rasa, BO3IyXa, (HTHHIOB, 3allOPHO-PEryJUPYIOLICH
apMaTyphl, KOHIIEBBIX ¥ aBApHHHBIX BHIKIIOYATEINCH

TunuuHEle NPUYKHEI U CIOCOOBI MPOQHIAKTHKH Opaka OTXKHra Ha CTalauy
MOATOTOBKY U NTEPBUYHON HACTPOHKU 000pyAOBaHHA

IlpaBuna 3KCIUlyaTalM [pPUMEHSAEMBIX Ha Yy4acTke TepMooGpaboTku
NOXBEMHEIX COOPYKEHHH

PacnomnoixeHnue KOHIIEBBIX M aBapIdeHBlX BBIKIIIOYaTENIeil MEXaHHU3MOB

TpeGoBanus GUPOUHOM CHCTEMBI U HApAIOB-A0NYCKOB PH paboTe Ha ydacTKe




OTXKHTI'a

TpebGoBanus oxpaHbl TpyJa, NMPOMBIIUICHHON, 3KOJIOTHMYECKOM M HOXKapHOH
0€30MacHOCTH Ha y4acTKE IOATOTOBKH H CONPOBOXKAECHHS IIPOLECCAa OT)KUTA

[TporpammHoOe obGecnieueHne, npUMeHsAeMOe Ha paboueM MecTe

Hpyrue
XapaKTEPUCTHKH

3.1.2. TpyaoBas pyHKuus

BrImosnHeHe BCIIOMOTaTEIbHBIX onepamlﬁ
JJI Iponecca OT)KHIa CIMTKOB, 3arOTOBKH, YposeHb
Haumenosatue HOJYIPOAYKTOB, HONy(abpukaToB u Kon | A/02.2 (nomypoBeHb) 2
METAUIONPOAYKIMH U3 IIBETHBIX METAJLIOB KBanuQuKaLHH
H CILJIaBOB
o AR [ opran X | oo
Kon PerucTpantioOHHBIH
opuruHana HOMep
npo¢ecCHOHATEHOTO
CTaHpgapTa

TpynoBrie neiicTBus

[onydyenne (mepenada) MHGOPMAUMK NPU MpHEMe-cAade CMEHBI O CMEHHOM
IPOU3BOACTBEHHOM 3aJaHUU

IIpuemka ¥ CKIaAHPOBaHUE TMOCTYNHMBIIMX JJI NMPOBEICHUS OTXKHIA CIMTKOB,
3arOTOBOK, IIOJNYIIPOAYKTOB, MONMy(aOpUKaToB H METAUIONPOAYKIHMH M3
IJBETHBIX METAJUIOB U CILIABOB

ITpoBepka MOCTYNHUBILETO PYJOHHOTO HJIM B KapToyKaxX MOJAKATa, CIMTKOB,
3arOTOBOK, MOJYNPOAYKTOB, MONy}pabpHKaToB H METAUIONPOAYKLHMH H3
LIBETHBIX METAJLIOB H CILIaBOB (Jajiee — METAJLT) Ha COOTBETCTBHE TPeOOBaHHAM
HOPMATHBHO-TEXHIUUECKOH H COIPOBOJHTE/IBLHON NOKYMEHTAMH K Ka4ecTBY,
COPTaMEHTY, TeOMETPHYECKHM NlapaMeTpaM, MapKHPOBKE H KOJIMIECTBY

[InanupoBaHKe OYEPEAHOCTH 3aMycKa IapTHii MeTallIa B paboTy B COOTBETCTBHH
€O CMEHHBIM 3aJ]aHUEM .

TpancnopTHpOBKa K arperary, ycTaHOBKa PyJIOHA Ha KOHCOJIb Pa3MaTBIBAFOLIETO
YCTpOMCTBA, Moja4ya KOHI[Aa IHOJIOCH! Ha CBAPKY (CIIMBAHKME) HA CTHIKOCBAPOYHOM
(cmmBHOM) MampHe, cBapKa (CIIMBAaHHME) BXOMMINMX M BHIXOHAIIMX II0JIOC,
(o6e3XKHUpUBaHHE, MPOMBIBKA, HAHECEHHE IOKPHITUM H CYIIKa IMONOC — IpH
HAIMYMH COOTBETCTBYIOIIMX TEXHOJNOIHYECKHX TpeOoBaHM), IOJa4a B OTXKHUT
Ha HENPEPHIBHBIX JIMHUAX OTKUIa

[MaxeTupoBaHue, KAHTOBAHHE, YKIAJKa, 3arpy3Ka MeTajl/la Ha IPHEMHBIN CTOL,
POJIBTaHT, TIOJMHY, CTEH/IBI ¥ IIOJIOHBI, TEJIEXKH U IIAaTGOpMbI HarpeBaTeNbHOM
YCTaHOBKH

IToaroroBka CTEHIOB, BEIKIAJKH IPOKJIAAOK Il TEpMOIIap

YnakoBka, paclakoBKa CTCHIOB

VCTaHOBKA M CHATHE My (eI, HarpeBaTeIbHOTO KOJINaKa, yIUIOTHEHHE KPBIIIKH
HarpeBaTeIbHON YCTaHOBKH

MOoHTaX U JEMOHTaX HarpeBaTCIbHLIX KOJIIAKOB H UX KOMMYTAallHH

MoHTaX ¥ JAEMOHTaX COEIAHMHEHHsS TPYyOOUIPOBOZOB ra30BOr0 OOOpY/IOBAaHHS,
HarpeBaTEeNbHBIX KOJIIAKOB C MAarHCTPAJIbHEIM TPyOOIpOBOAOM

Po3xxur ©m oOCTaHOBKa Tra30BBIX TOpPEIOK, BKIHOYEHUE H OTKIIIOYCHHE
3neKTp0}1arpeBaTeneﬁ




Py‘lHOC PEeryJIupoBaHue Nogadun, pacxoja rasa 1 Bo3yxa B 30Hax neqeu

Bxmodenne u BRIKITIOUYEHHE BAKYYMHBIX HACOCOB, 3aTBOPOB Ha HArpeBaTeIbHOM
YCTaHOBKE

YCcTaHOBKA H HOJKIIIOYEHHE HHAYKTOPOB YJIEKTPOHArpeBareeii

BCIICHI/IC IIpoueccca OTXXKHra Ha NPOTSDKHBIX IIeYax

MoHHTOPHHT COGIIIOZICHAS 3aJaHHBIX DPEXHMOB pabOTHI Iedyel, HarpeBa H
OXJIKACHUS METAJUIA C PETYIHPOBKOI IMPH HEOOXOMHUMOCTH

TpancnopTHpoBKa, 3arpy3ka, BEIIpy3Ka H BbIZjada METAJUIa M3 HarpeBaTeabHOM
YCTaHOBKH, TICYH

Ot160p 06pa3uoB 1pob /Uit MPOBEIEHNS aTTECTAMOHHBIX UCIIBITAHHM I'OTOBOTO
OTOXKEHHOTO MeTaJlIa

BBBCHIHBaHPIe, MapKHPOBKa 1 YIIaKOBKa OTOXOKEHHOM MCTAINIONPOAYKIUA

Otrpy3ka MeTanna HOC/E OTXKHra Ha MOCIEAYIOIIHE TEXHOJIOTHYECKHE
oIepanuu

IMogroToBka TemmoBoro arperara K BBIBOAY W3 pPaGOTHl IS BHUIOJHEHHS
PEMOHTHEIX paboT

Unctka paboueit 30HBI medeil, yOopka IDIaka, YHCTKA OIIOHOB, CTEHJIOB,
3anpaBKa IMOJIUHEI

C60p 0TXOHOB B KOHTECHHEPHI H EMKOCTH

Benenne arperarHoro JkypHaia / Yy4YeTHOM JOKYMCHTAIlMH ydacTKa
BCIIOMOTaTEJILHBIX ONIEpaIii TEXHOJIOTHYECKOro Mpomecca OTXKHUTa

Heob6xonumeie
yMEHHS

Onpeaensats BU3yalbHO H (MJIM) C MCMOJIB30BAHHEM HPUOOPOB OTKIOHEHHS
mapameTpoB  (peXuMOB)  pabOTBI,  HEMCIPaBHOCTH  OCHOBHOTO H
BCIIOMOTaTENLHOTO obopynoBaHus, MeXaHHU3MOB u YCTpPOMHCTB,
TEXHOJIOTHYECKOM OOGBA3KH, TEXHOJOTHMYECKOTO0 MHCTPYMEHTA M CIIEHANBHBIX
npucrnocobIeHuit yyacTka oTKura (1exa, oTAeNeHus, 000pyIOBaHus B €IUHON
JINHAH)

d)opanOBaTL OIITHMAJIBHBIC IIO 06'bemy H KOMIIOHOBKE€ 3aIlOJIHCHHUA CTCHJBI
neuun

BriBoauTh JUIs TiepeAauyd B PEMOHT C COOMIOAEHHEM TEIUIOBOro rpaduka
OTXKHUTOBBIE TIEYH U YCTPOMCTBA M3 pabOuYero TEMIOBOTO PeXMMa, MPHHUMATH
Heyd ¥ yCTPOHCTBAa IOCJe PEMOHTA, BHIBOAMTH MX MO rpaduky Ha paboumii
pexum '

HpOH3BOI[HTL PO3XHAT HU OCTAHOBKY TIa30BBIX TI'OpPCJIOK, IIOAKIMIOYCHHC
JJICKTPpOHArp€sa HHAYKTOPOB

[Tpou3BOAUTE MPOBEPKY KOHTPOIBHO-H3MEPUTENBHBIX CPEICTB, YHCTKY U
3aMeHY OKOHEYHBIX YCTPOHCTB (TepMonap, JaTIHKOB)

ITpon3soauth HAacTpPOHKy HarpeBaTenbHBIX YCTaHOBOK (TOPENOK,
3JIEKTPOHArpeBareield, HHAYKTOPOB), 000pYyHOBaHHs 1I0Aa4YH 3alIMTHHIX ra3oB B
1e4b, YCTAHOBOK BaKYyMHPOBaHU

VYnpaBniaTh  Ipy30HOOBEMHOM  TeXHHKOM  (KaHTOBaTeNH,  YKJIAMYHKH,
MaHHITYJIATOPBl, IOTPY34HKH) U INOABEMHBIMH COOPYKEHHAMH U 3arpy3KH,
BBHIIPY3KH II€49H, TPAaHCIOPTHPOBKH MaTepyaia B 30He 00CIy)KHBaHHs IIpouecca
OTXHIa

Vipaeinsath YCTpONWCTBAaMH BaKyyMHpOBaHHMS M HarHeTaHus 3allHTHON
aTMoc(epbl Ieun

Ot1buparh NpeACTABATENHHBIC 00pa3uby/ IpoOsI

IIpoBepsATh HCHPAaBHOCTH BECOB

[IpumenaTe cpencrBa HHAMBHAYAIbHOH 3allIMTHI, ra303alIMTHYIO alIaparypy,
CPeACTBA IOXApOTYLICHHS M II0JIb30BATHCS - ABAPMMHBEIM HMHCTPYMEHTOM B
aBapUMHBLIX CUTYaUHsIX




[Tons3oBaThes MporpaMMHBIM oOecriedeHHEM, IPHMEHAEMBIM Ha paboyeM MecTe
y4JacTKa COIPOBOXKICHHUS

Heobxoaumsie
3HAHUA

CoctaB, Ha3HauY€HHE, YCTPOHUCTBO, KOHCTPYKTUBHBIE OCOOEHHOCTH, MPHHLIHIILI
HNeUCTBHSA, NpaBHIa OKCIUTyaTallid OCHOBHOTO M  BCIIOMOraTelIbHOro
00opyOBaHUs, MEXaHU3MOB, YCTPOHCTB H OCHAaCTKH OOCITy)XHBaeMBIX Iedel U
HPHUMEHAEMBIX KOHTPOJIBHO-U3MEPUTEIBLHBIX CPEACTB

TpeboBaHus HOPMATHBHO-TEXHUYECKOH AOKYMEHTAMH K IOCTYIAIOLIEMY Ha
TepMOOOPabOTKy MeTallly (CIMTOK, PYJIOH, JIACT, 3aroTOBKa, MOJIYIPOIYKT,
noj1y(habpuKar, TOTOBOE U3JIENHeE)

IMopsamok, mpaBuiia, TEXHOJIOTHSA, PEXUMBI BEJCHUA B TpeOOBaHHA K BEICHUIO
KOMIUIEKCa BCIIOMOTaTeNIbHBIX paboT Ha HENPEPHIBHBIX JIMHUAX OTXKHTa (CBapKa,
CHIMBAaHHE II0JIOCH, HAHECEHHE TEPMOCTOHKOTO H 3JIE€KTPOU3OJIIMOHHOIO |
IOKPBITHS, CYIIIKA)

TpeboBanus TEXHOJIOTHYECKOH (IpoU3BOACTBEHHO) HHCTPYKIIHH,
peryiupyromei mpoIecchl OTXKHMIa I[BETHBIX METAZIOB M  CIUIABOB
(roMOT€HH3aIli¥  CIUIAaBOB, PEKPHCTAUIH3AlUM, 3aKalKH, HOPMAaIH3alMH,
OTIIyCKa U CTapEeHHs)

IIpuMeHseMble BHIB!I OTKHra W KOHCTPYKIIMH arperaToB B 3aBHCHMOCTH OT
MapKk#d Mertayia (CIIaBa), CTaquM ero o6paboTKH, THNa (CIMTOK, PYJIOH, JIHCT,
3aroToBKa, Moy(dabpuKaT, FOTOBOE U3/IENKE) B pa3Mepa

CopraMeHT, MapKd LBETHBIX METaUIOB M CIUIaBOB, OCOOEHHOCTH HX
TepMOOOPabOTKH

OCHOBEI TEOpHM TEpMHYECKON 00paboTKu (omepamuii OTXKHIra) LBETHBIX
METAIUIOB H CILIaBOB B 00beMe, HEOOXOMMOM I IKCIUTyaTallid OCHOBHOTO H
BCIIOMOTaTeJIbHOr0 000pyAoBaHus NedeH, BEACHUS NPOIECCOB OTXHIA

TunuYHEIE IPAYMHEL Gpaka MPOAYKIMH OTACICHHs (Y4acTKa) OTXKHATa M CIIOCOOEI
€ro NpeayIpeXxIeHus H NPOQHIaKTHKH

IMocenoBaTeN-HOCTD ACHCTBHIM MPH OCYIIECTBICHUH TPAHCIIOPTa MOJIOCH

[IpaBuna Beaenus paboT Ipy MOHTaXe TPyOOIPOBOJIOB ra3oBoro 060py1oBaHus
HarpeBaTeIbHBIX KOJINAKOB C MATHCTPAIBHBIM TPyOOIIPOBOIOM

[1paBuiia paboTe! ¢ 060pyAOBaHKMEM, HCIIONE3YIOIIHM TOIUIMBHBIA ra3

ITpasuia paGoThl ¢ 060PYAOBaHHEM, HCIONB3YIOIMM BaKyyM H pabOoTaloIuM
O[] AaBJICHHEM

Pacniosio)keHre KOHLEBIX U aBapUiHbIX BRIKIIOUaTeNeld 00opyoBaHus

IIpapmia HaHECEHHUS H COCTAaB IIPOMEXYTOUHOH MapKHPOBKA

ITopsz10K ¥ IpaBuia NIPOBEACHHUS CTPONAILHBIX paboT

Knaccugukanus oTX00B IBETHEIX METAUIOB 110 IPyIaM

Tpe6GoBanuss GUPOYHOM CUCTEMBI H HapAJ0B-IONYCKOB IIpH paboTe Ha y4yacTke
OTXHTA

Tpe6oBanus oXpaHbl TPyAa, IPOMBIIUIEHHOH, SKONOTHYECKOH M MOXKApHOM
6€30MacHOCTH Ha yJacTKe OTXKUra

IIporpamMmmHOE obecneueHue, IpUMEHIEMOe Ha pa6oqu MECTE OTXHTUIbINMKA

Hpyrue
XapaKTEPHCTHKH

3.2. O606mennas TpyAoBas PyHKIHS

HaunMenoBaHune

Beenue mpoueccoB OTXKHTA CIUTKOB,
3aroTOBKH, TOJYTIPOAYKTOB,

no;1y(abpUKaToOB U METAJUIONPOAYKIMH M3 ' KBaTH(HUKAIUH
IBETHBIX METAUIOB U CIUIaBOB

Kon B VposeHs 3
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IponcxoxaeHue
06006menHOM TPy I0BOI OpuraHan X 3auMCTBOBAHO 3
(l)YHKIIHﬂ OpHIrUHaJIa
Kon PeructpanoHHblii HOMEp
OpUTHHaNa npod)ecCHOHATLHOTO
cTaHgapTa
Bo3moxHbIe OTXHralnbIUK MBETHBIX METAUIOB 4-TO pa3psia
HaUMEHOBAHHS
JOJDKHOCTEH,
npodeccuit
TpebGoBanus k IMpodeccruonansroe 00yyeHrHe — MPOrpaMMbl MPoQecCHOHATEHOMH MOATOTOBKH
o0Opa3oBaHHIO U 1o npodeccusaM pabodnX, IPOrpaMMBI IIEPENIOATOTOBKH pabo4HX, IPOrpaMMEI
00y4eHHIO NOBBILIEHHUS KBUTH(UKAIMK paboanx
TpeboBanus k He Menee mectu Mecsues no 6ojee HA3KOMY (IpeANISCTBYIOMIEMY) pa3psaay
OIBITY
MPaKTHYECKOH
paboThl )
Oco0sle ycnoBus JInua re mosoxe 18 et
Jomycka K pabore IIpoxoxaenue 06A3aTENbHBIX IPEABAPHATEIFHBIX U IIEPUOAHYECKHX
MEIHIHUHCKHX OCMOTPOB
ITpoxoxaeHue oOydeHHs IO OXpaHe Tpy/Ja U IPOBEPKM 3HaHHUI TpeboBaHUH
OXpaHbI TpyAa _
IIpoxoxaeHue o6y4eHHs: MepaM MOxKapHOH 6e30I1aCHOCTH
Hanuume yaocToBEepeHHS HA MPaBO CaMOCTOSATENLHONW paboThl €
NPHMCHAEMBIMHI BHIaMH IIOJABEMHBIX COOPY)KEHHH 1 (MIM) Ha BEACHHE
CTPONAIBHEIX paboT ‘
Hanuuue [ rpynnet o s5ekrpobe3onacHoCTH
Hpyrue [pucBoeHne pa3psifia OCYILIECTBIACTCS ¢ Y4€TOM YPOBHS OCBOCHHS
XapaKTEePUCTHKH pabOTHHKOM HAaBHIKOB, IPHOOPETEHHOTO ONBITA ¥ CII0XXHOCTH BBIMOJIHAEMOR
paboThl

I[OHOJIHI/ITGJIBHBIe XapaKTCPHUCTHKH

HavmenoBanue Kox HauMeHnoBanue 6a30Boii rpymbl, JODKHOCTH (Tpodeccun) UiH
JOKYMEHTa CIEIHAIBHOCTH
OK3 8121 Onepatopsl MeTaJUIOIUIaBHIIBHEIX YCTAaHOBOK
ETKC §33 OTXXUTraNbIUK IBETHBIX METAJLIOB 4-T0 paspsia
OKILJTP 16360 OTKHUTATHIIUK IIBETHHIX METAJLIOB
3.2.1. TpynoBas ¢pyHKunsA
VYpasiieHAE OpOLECCOM I'OMOI€HH3alUH ‘ YposeHb
HaumenoBanue CINTABOB [BETHBIX METAILIOB Kon | B/01.3 (noaypoBeHs) 3
KBanudukanuu
[IpoucxoxaeHue TPy ROBOMH Opurasan X 3auMCTBOBaHO M3
(pyHkuun _ OpHMIHHAJIA
Kon PervcrpaurioHHbIi HOMED
opuruHana POGECCHOHAILHOTO

crangapra
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TpynoBsle aeiicTBus

Ionyuenue (nepenava) uHGOpMaUMH NpH NpHEMe-CAAYe CMEHBI O CMEHHOM
3aJaHUM, MEPEeXOMAlMX INpoueccax (caakax) OTXKHra, 00 ' yCTaHOBIEHHBIX
pexuMax (BBIICPXKKH, TEMIIEPATyphl H OXJIAKAEHHA), O 33JaHHOM BpEMEHH
OKOHYAHWA BBIIEP)XKH B TaKNX N€YaX, MPOBEJCHHEIX pab0oTax 0 TEXHUYECKOMY
0o0CNy)XHBaHHIO OCHOBHOTO H BCIIOMOraTeIbHOTO OOOpYAOBaHHSA TEYH,
HenoJaJKax B paboTe 000pyAOBaHHA U MPUHSATHIX KOMIIEHCAIMOHHBIX MEpaX

ITpoBepka paboToCIOCOOHOCTH OCHOBHOTO M BCITOMOTATENFHOTO 000pyIOBaHMUS,
3aeiiCTBOBAHHOTO B MPOU3BOJICTBEHHOM MpOrpamMMe, COCTOSIHHS OTpaXKICHHIHA,
MCIIPABHOCTH CPE/CTB CBSA3M, MPOU3BOJICTBEHHON CHTHAIM3AIMH, OJIOKHMPOBOK,
aBapHitHOr0 HHCTPYMEHTA, IPOTHBONOXKApPHOT0 000pyI0BaHUS

ITpueMKa CIIHTKOB, 3arOTOBOK, MONYy(}aOpHKaTOB, M3IENUil U3 aJIOMHHHEBBIX
CIUIaBOB, NOCTYIMBIIMX HAa TOMOTE€HU3AIUIO

Bri60p 1eun B 3aBHCHMOCTH OT MapKH, pOopMEI 1 06beMa IAPTUH OXHOPOJHOTO
MaTepuana

®dopmupoBaHNe caloK 10 06bEMY, KOHTPOJIb MAacChl

Iloaroroeka CTCHAOB, BHIKJIZAKH NPOKJIaAOK IJIs1 TCPpMOIIap

YHaKOBKa, pacnakoBKa CTCHIAOB

Benenue 3arpy3ku neun ¢ y4eToM HEOOXOAMMOCTH 00€CTIEYUTDh HUPKYSLIUIO U
PaBHOMEPHBIH TeMIEPaTYPHBIH GOH M0 BceMy 00BEMY CalkKd, BO BCEX TOYKAax
Ka)XJIOro KOMIIOHEHTa

I'epMeTH3allis HArPEBATENLHOM YCTAHOBKM MOCTIE 3arPy3KH METAUIA

3anycx pa3orpeBpa neum, po3XKUr H 0OCTaHOBKA Ia30OBBIX I'OPEIIOK, BKIIIOYCHHUE U
OTKJIIOYUCHHC SHCKTPOHal"peBaTeJIeﬁ

BriGop, ycTaHOBKa TeMIIEpaTypsl WM TEMIIEpaTyp IO CTaausM (CTymeHYaThIi
PeXHM) Ui OOBIMHOTO HIH BBICOKOTEMIICPATyPHOTO TOMOTCHH3AIIMOHHOTO
OT)KHT'a B 3aBHCHMOCTH OT COCTaBa (MapKH) CIUIaBa, rabapuTOB B MMOCIIEAYIOMIETO
cnoco6a 06paboTKH CIMTKOB, 3arOTOBOK, MOJTy(haOpHKaTOB WM M3/AENNI

Bri6op, ycTraHOBKa peXkMMa CKOpOCTH HarpeBa, BHIBOJ TEMIIEPATYpPHOIO pexXHMa
IIE€YH Ha 33JaHHBIC TapaMeTPHI

YcranoBka BPCMECHH H PCXXHMaA FrOMOICHHU3aJUOHHOI'0 OTXKHUIa

Beaenue mo mpubopaM roMOreHM3allMOHHOTO OTXKHIa CIIMTKOB, 3arOTOBOK HJIH
H3JCHil ATIOMHHHEBHIX CIUIABOB I YCTPAaHEHHs AEHAPUTHOH (YaCTHYHO
30HAJIbHO) JTMKBAI[MH W YMEHBIICHHS OCTATOYHbIX HAIIPSDKEHUH OTIMBOK

VYCTaHOBKAa M KOHTPOJIb CKOPOCTH OXJIQX/IEHHUS CIUTKOB (3arOTOBKH, OTJIMBKH,
nonyhabpukara wiu H3Jeius) Ha CTIOKOHHOM BO3JyXe HIIH C NTEYbI0

MoHHTOpHHT CcOOMIOAEHHs 3alaHHBIX PEXUMOB DabOTHI Ieuel, Harpesa H
OXJIOKJEHHS METaJUIa C PEryJIMPOBKO# PpH HEOOXOTUMOCTH

[TpoBepka no mepexoJiAIIyM ¢ MpeABIIYIIEH CMEHBI IPoIieccaM OTKIOHEHHH B
pexuMax roMOreHu3aluu W paboTsl medell OT 3aJaHHBIX C HCIIOJIb30BAHHEM
KOHTPOJILHO-H3MEPHTENBHbIX CPEJICTB H C PETYIMPOBKOH IIPH HEOOXOMMOCTH

YcTanoBKa ¥ CHATHE M}’Q)CJISI, HarpC€BaTCJIbHOIO KOJIMaKa, YINDIOTHCHHUE KPBIIMKH
HarpeBarcIbHOro KoJoana

Pozxur ¥ OCTaHOBKa Tra30BBIX TIOpPENOK, BKIIOYEHHE H OTKIIOYECHHE
9JIEKTpOHArpeBaTeeu

BeIrpy3ka CJIMTKOB, 3arOTOBOK, IOJNy(haOpHKaTOB, H3/CIHI U3 aTIOMHHHMEBBIX
CILIaBOB U3 II€YH

Ilepemaya mocne rOMOTEHHM3AaLMOHHOTO OTXKHIAa M OXJIKACHHSA CIHTKOB,
3aroTOBOK, MNONy}aOpHKaToB, H3JeiMii H3 QIIOMHHUEBBIX CIIaBOB Ha
HOCJIEAYIOIME TEXHOJIOTMYECKHE ONlepalliyl MITH IPOMEKYTOUHBIH CKIa

HpOBCpKa HAIAYHA H KOMIUICKTHOCTHU aBapnﬁHoro HHCTPYMEHTA, CpPEIACTB
MOXXaApOTYLICHHUA U ra3zo3arquTHOM anmnaparypel Ha y4aCTKE OTXKHra
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Benenne arperaTHoro )XypHajia M y9YeTHOM HOKyMeHTanuMu paGouero mecra
OTKHTIbINHKA

HeobxonuMeie
yMEHHS

OmnpenemsATh BU3YyalbHO M (WJIM) C HCHOJNB30BaHUEM NPHOOPOB OTKIOHEHHS
napaMeTpoB  (pe)XHMOB) paboThl OCHOBHOTO M  BCIOMOTATEJIbHOTO
o0opynoBaHus, YCTPOHWCTB, TEXHOJOIMYeCKOH OOBS3KM M CHEHHAILHBIX
npucnoco0neHui neyer OT)KUra, 3aACHCTBOBAaHHBIX B CMEHE

ITpou3BOAUTh HACTPOMKY AaBTOMAaTH3UPOBAHHOM CHCTEMBI  YIPaBICHUS
IPOLIECCOM I aBTOMAaTH4ECKOTO BEJACHHA IPOIIECCOB TOMOTCHHU3AIlMM B
COOTBETCTBHH CO CMCHHBIM 3aJlaHHEM, pETYIHPOBKY 0OOpyIoBaHHMA U
MEXaHM3MOB  II€YM, TPOBEPKY KOHTPOJIBbHO-U3MEPUTENBHEIX  CPEACTB
(OKOHEYHBIX YCTPOMCTB)

OmpesieNiATh  KayeCTBO MOCTYIMBIIMX HA OTXKHI CIHMTKOB, 3aroTOBOK,
nonydabpuKaToB, H3AETMH W3 AMOMHHMEBBIX CIUIABOB M TOTOBOrO IO
CTPYKTYPHBIM XapaKTEpHCTHKaM CILIaBa

Pacnipepensate MeTalul caikd IO IUIOMAAH H 0OBEMY IIEYH COIJIACHO
TEXHOJIOTHYECKHM TpeOOBaHMSIM

Vopaeisite  paboToif  ropenok, — 3JeKTpoHarpeBareliell,  HHIYKTOPOB,
obecneunBaroieii TpedyeMyio paBHOMEPHOCTD TeMITepaTyphl 10 00beMY NE€YH H
HCKJIFOYAIOIICH BO3MOXKHOCTD IIEpErpeBa MeTaLia

VcTanaBiIMBaTh ONTHMAIBHEIH PEXHM TEPMOOOPabOTKH CILIABOB B IIEYH

TIpOM3BOIMTS IEPBHYHYIO HACTPOHKY H KOPPEKTHPOBKY TEMIEpaTypHBIX
peXHMOB paGoTEI HarpeBaTeIbHON YCTaHOBKHM IPH OTKJIOHEHMH OT 3aJaHHBIX
XapaKTePHCTHK

O6ecrnieunBaTh PaBHOMEPHYIO TEMIEpaTypy MO JUIMHE IEYH, HCKIIIOYAOIIYIO

" BO3MOXKHOCTH NEpEerpeBa McTajljia

TIpOH3BOAMTH YIIAKOBKY M paclIaKOBKY CTEHJIOB IIEYH
IIpoBepATH FEPMETHYHOCTD (UCIIPABHOCTB) MOABOAIIMX K IIEYH TPYOOIpOBOIOB
rasa, Bo3iyxa

[IpoBepATh HCHPABHOCTH 3aIOPHO-PETYIHPOBOYHOM ammapaTypbl, COCTOSHHE
aBapHilHOM CUTHAIM3AlHK

VIpaBiiaTe MEXaHU3MaMH TPAaHCIIOPTHPOBKH, 3arpy3KH, BBIIPY3KH METalIa U3
1eqd

OIIpCIlCJIfITB IIpUYHHBI U YCTPaHATH HAPYIICHHUS TCXHOJOTHYCCKOr0 peKuMa

[IpuMeHATh CpPeACTBa HHAMBHAYaIBHOM 3alUMTHI, ra303alUTHYIO anmaparypy,
CpelcTBa IOXKApOTYINCHHs M II0Jb30BaThCs aBapUHAHBIM HHCTPYMEHTOM B
aBapUHHBIX CUTyaIUsIX

Ilonb3oBaTbes nporpaMMHbIM OGCCHe‘-ICHPICM, IIPUMCHAEMBIM Ha pa6oqu MECTE
OTXHTAJIBIINKA

Heob6xoauMeie
3HAHUS

CocraB, Ha3HAUYEHHUE, YCTPOHCTBO, KOHCTPYKTUBHBIE OCOOCHHOCTH, MPUHIIMIIBI
NCHCTBHA, TpaBHJIA SKCIUIyaTalldH OCHOBHOTO H  BCIIOMOTaTeIbHOIO
060py/I0BaHus, MEXaHA3MOB, YCTPOHCTB M OCHACTKH OOCITY)KMBacMBIX meve u
IPAMEHSEMbIX KOHTPOIBbHO-M3MEPHTEIBHBIX CPE/ICTB

TpeGoBaHusd TEXHOJNOTHUECKHX HHCTPYKUMH, pEryJHpYIOIIMX BEICHHE
IPOIIECCOB FOMOTCHH3ALMH, AeHCTBHA H 00S3aHHOCTH paOOTHHKA

OCHOBBI TEOPHH TEPMHYECKOH OOpabOTKM IBETHHIX METALIOB M CIUIABOB B
o6beMe, HEOOXOAMMOM MUl YIpaBJICHHS IPOLECCaMM IOMOI€HH3AUHOHHOTO
OTXHTa

®usuyeckuil NpoUecC TOMOTE€HH3AaUH CIUIABOB M LENH, JOCTHIaeMble C €ro
IIOMOIIBIO, CTPYKTYPHO-KPHCTA/UIMYECKHE H MEXaHUYECKHE H3MEHEHHSI CBOMCTB
TIOJIKaTa, CJIMTKOB, 3ar0TOBOK, Ne()OpMHPOBaHHBIX N0Ty(habpHKaToB

Pexxumel, 0COOEHHOCTH TEXHOJIOTHYECKOT 0 npouecca roMOreHusanmy 1o BujiaMm,




13

MapKaMm, rabapHTaM, ciocoby mociie/lylomeii 0GpaboTKH OTKHIaeMoro CIiaBa

Temmeparypsl HarpeBa, BEIHYMHBI CaZiOK M BpeMs BBUICPXKH MeTalla B
06CTy)KHBaeMBIX T€YaX B 3aBUCHMOCTH OT MapKH CIljiaBa H 3a[aHHbIX YCIIOBHH
OTXKHTA ‘

BinusHEE pPEXMMOB, MPUMEHSEMBIX MpPH TOMOT€HHM3allMM, HA MEeXaHHYEeCKHEe
CBOMCTBA IOJIKATA, CIIMTKOB, 3ar0TOBOK, Ae(OpMUPOBAHHBIX NOIY(pabpUKaros,
TEPMHYECKH YIPOYHACMBIX H TEPMHYECKM HE YNPOYHAEMBIX ATIOMHHHEBBIX
CIUTaBOB (IIACTHYHOCTD, YAapHask BA3KOCTh, BRIHOCIMBOCTD)

OCOGEHHOCTH IIPOIIECCOB TOMOTCHH3AlMH B 3aBUCHMOCTH OT CHOCOOOB
HocieAyIomell 06paGOTKH OTKUraeMoro Marepuana (OIpoKar, MpecCOBaHHUE,
IITAMIIOBKA)

HacrneacTBeHHOE BIHAHHE M3MEHEHHs KPHCTAUTHYCCKOM CTPYKTYPHI CIHMTKOB
TIp¥ rOMOT€HH3aIUHA HA CBOMCTBA IIPOU3BONMMO IPpH NoCHeyoLel 06paboTke

IPOIYKIHH

Pe)XMMBI TOMOTCHH3AIMH CIIMTKOB, MPEIHA3HAUYCHHBIX U IPECCOBAHUA H IV
IIpoKara

Buznsl, IpHYHHBL, CHOCOOBI yCTpaHeHWs H NpemynpexueHds Opaka
rOMOTeHH3aIMOHHOI0 OTXKHIa

[Inan MepOIpHATHI MO JNOKAIH3ALWH H JIMKBHAALHMHA MNOCICACTBUA aBapHil Ha
y4acTKe OTXXHUTa

Tpe6opanus GHPOYHOl CHCTEMBI M HAPAJOB-IOMYCKOB TPH paboTe Ha y4acTkKe
OTXHIa

TpeGoBanus oxpaHbl TPyAa, NPOMBIILIEHHOH, 3KONOTHYECKOH U MOXKapHOM
6€301aCHOCTH Ha Y4acTKe OTXKHIa

HpOI’paMMHOC 06CCHC'-ICHI/IC, IIPUMEHACMOC HA pa6oqu MECTC OTXKUTAJIBIIHKA

Hpyrue
XapaKTEePHCTHKH

3.2.2. Tpynosas dyHkuus

YnpasneHue nponeccamu Yposens
HanmeHoBaHHe PEKPHCTAIUIM3AHOHHOrO OTXKHIa IBETHEIX | Kox B/02.3 (1o xypoBeHS) 3
METALIOB M CILIaBOB KBATH(UKaLAH
' I HO W3
TpoucxoXkKAEeHHUE TPYHOBOIA Opurusan X 3anMCTBOBaHO
¢dyHKIMHM OpUrHHalIa
Kon PerucrpaundoHHbIi HOMED
OpUrHHaNa npo¢ecCHOHAILHOro
cTaHIapTa
Tpynosele qeHCTBHS [Toyuenue (mepemaga) nHGOPMALHM NPH IpHEME-CAa4e CMEHBI O CMCHHOM

3a/|aHMM, TEPEXOMsNMX TPOLECCaX PEKPUCTAIN3ANMOHHOIO OTXKHIa, 00
YCTAHOBNEHHBIX DPEXHMaX (BBIICPKKH, TEMIIEPAaTyphl H OXJIKIACHHA), O
3alaHHOM BpEMEHH OKOHYAHMs BBIICPIKKA

IlpoBepka roToBHOCTH K paboTeé W  HMCOPaBHOCTH  OCHOBHOTO H
BCIIOMOTATEIFHOTO  O0OpYyHOBaHMs,  3aJeHCTBOBAHHOTO B CMCHHOH
IPOM3BOJCTBEHHOH pOrpaMme

BhisBleHHe OTKIOHEHHH B peXHMax M IapaMeTpax paboThl OCHOBHOTO H
BCIIOMOTATeILHOr0 000pyIOBaHMS, 3aJEHCTBOBAHHOTO Ha PEKPHCTALIM3ALMU
rieueil, OT 3aJJaHHBIX C PETYJIMPOBKOM MPH HEOOXOAUMOCTH

ITpuemka MeTaia (HOAKaTa, PYJIOHOB, IOIYNPOAYKTOB, o1y pabpuKaTos,
TIIpyTKa, CJIATKOB), IOCTYNIMBIIIETO HA PEKPHCTAIUIH3AIMIO
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BeiGop meun B 3aBHCHMOCTH OT Mapku, (opMbI # o0beMa IapTUH Marepuaa,
He0OXOUMOCTH PEKPHCTAIUIN3ALMOHHOIO OT)KHra B 3alIUTHON aTtMocdepe Hitu

BaKyyme

®dopMupoBaHHe CaJIKH 10 00HEMY, KOHTPOJIb MacChl CaIKH

IlakeTHpoBaHHe, KaHTOBaHHE, YKJIaaka, 3arpy3ka Meraia (moaxaTta,
MOJNYNIPOAYKTa, mnony(abpHKaToB, METAUIOM3JENHit) Ha IPUEMHBIH CTOI,
POJIBTaHT, OJUHY, CTEHABI ¥ TOJIOHBI, TENIEXXKH U ITaTGOPMBI HarpeBaTeIbHOM
YCTaHOBKH

Honaqa PYJIOHOB Ha KOHCOJIb pa3sMaThbIBaroOICIro ycrpoﬁcma, CIIIHBAHHEC KOHIIOB
T10JIOC U HCIIPEPBIBHBIX neyeil OTKHra MOJIOCH

3arpy3ka npyTka, TpyObl, H3A€IHH B NOJAIOMIHE YCTPOICTBA NEUH KHIAIIEro
CJI05l, HAKOIIMTEJILHBIA KapMaH

Benenune 3arpy3ku ne4d ¢ y9eToM He0OX0AUMOCTH 00€CIEeYUTh PaBHOMEPHBIH
TEMIIEpPaTYpHBIH (oH 1Mo BceMy o0beMy caJki, BO BCEX TOYKaX KaxXIOro
KOMITOHEHTA, 110 JUIHHE NeYH

YcranoBKa v CHATHE MYy (erisi, HarpeBaTeIbHOrO KOJINaKa, YIIOTHEHHE KPBILIKH
HarpeBaTeIbHOH YCTaHOBKH

IIponyska MeTaiia oA MydeneM HHEPTHHIM (3alMTHBIM) ra30M IIPH HAJIHYHH
COOTBETCTBYIOIIETO TEXHOJIOTMYECKOT0 TpeOOBaHNUs

BximoueHHe U BBIKIIOUYEHHE BAKyyMHBIX HaCOCOB, [T0Jja4a B My(¢ens 3alluTHOH
atMocdepsl (IpH HAJIMYHH COOTBETCTBYIONIMX TEXHOJIOTHYECKUX TpeOOBaHHIA)

I'epMeTH3anus HarpeBaTeIbHONH YCTAHOBKH IOCTIE 3arpy3KH MeTajlia

YcTaHoBKa peXXuMa IyThsl, CKOPOCTH JBHKEHHUS TPYO, IpyTKa, MpoduIcH B IeIn
KHUTALIETO CII0N

PasorpeB IOCYH, PO3XKHI M OCTaHOBKa TIa3OBBIX TOpPEJIOK, BKIMOYCHHC H
OTKIIIOYUCHHC SJICKTPOHaIpeBaTeIIeﬁ

Boifop W  ycraHOBKa  TeMIepaTypsl WIM  TIpauka  TeMIueparyp
PEKPHCTAIUIM3AHOHHOTO OT)KHIa B 3aBHCHMOCTH OT COCTaBa (MapKH) CILUIaBa,
rabapuToB, IPEQIIECTBOBABIIETO H HOCIEAYIOMEro crocoba 06paboTKu
noJry(abpuKaTOB HIIH H3ACIHH

BrI6Op M ycTaHOBKAa CKOPOCTH HAarpeBa, BBIBOJ, TEMIIEPATYPHOIO PEXXHMA I€4H
Ha 3aJaHHBIC IapaMETPhl

YcranoBka BpPCMCHH M PCXHMa BBIACPKKH MaTCpHalla B I1€YH, HCKIIOYAIOIMUX
BO3MOXHOCTH €10 NCpErpeBa u HEMOJIHOH PEKpUCTATLIIN3AlIM A

KoHTpoJs X012 mpoliecca OTKUra 1o npubopam

MOHUTOPDHHT COOMIOZIEHMS 3a3/IaHHBIX aBTOMATH3MPOBAHHOM CHCTEMOiA
ynpaBjieHHss MPOIECCOM PpEXHMOB pabOoThl IeYeH, CKOPOCTH HAarpeBa H
OXJaXAEHHA, BPEMEHH BBIIEPXKKH MeTala C PEryIupoOBKOH  MpU
HE0OXOAMMOCTH

Cuarue Mydens, HarpeBaTelbHOTO KONNAKa, YIUIOTHEHUS  KPBIIIKH
HarpeBaTeIbHOr0 KOJIOALA

Berpy3ka nonygabprkaTa, METAUIOM3JENMA M3 NEYM IV OXJIAXICHUA Ha
BO3YX€

VcTaHOBKA M KOHTPOJNB CKOPOCTH OXJI&XICHHS Hoiydabpukara WM
METAIOU3ACTIHS

Hab6moaenue 3a 0XJIaXXICHHEM H PEeryJIupoOBaHHE PEXXHUMAa OXJIKACHUA METa/Ia
Ha BO3/1yX¢C HJIH C NI€YbIO

KOHTpOJ'IL KadyecTBa OTOXXXKCHHOI'O METajljIa

l'lepenaqa MeTajUIa NOoCJ¢ PEKPHCTATIM3ALUOHHOIO OTXXHIa U OXJIAXICHHA Ha
NOCICAYIOIHUEC TCXHOJOIHYECCKHUE ON€paNH

Hponeplca HanmH4Yugd H KOMIUIEKTHOCTH aBapnﬁHoro HHCTPYMCHTA, CPCHACTB
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N0XKapOTYHIECHHS H ra303allMTHOM annaparypel

Benenne arperartHoro >kypHajla M y4eTHOH NOKYMEHTAaUMH paboyero Mecra
OTKHTAIBIIAKA HA YYacTKe (JINHHH) PEKPUCTAUIM3AIMOHHOrO OT)KUIa

HeobxonuMmere
YMEHHUS

Omnpenenirs BA3yalbHO H (WJIM) C HCIOJB30BAaHUEM MPUOOPOB OTKJIOHEHHS
napaMeTpoB  (peXHMOB)  paboOTBI  OCHOBHOTO M BCIIOMOTaTeIbHOI'O
000py/IOBaHHS, YCTPOMCTB, TEXHOJOTMYECKOM OOBS3KM U CIELHATBHBIX
npucnocoOIeHni yJacTka OTKUra, 3aJIeiCTBOBAHHBIX B CMEHE

IlpousBoauTe HAacTpOHKYy AaBTOMAaTH3MPOBAHHON CHCTEMBI  YIpaBICHHS
IPOIECCOM U aBTOMAaTHYECKOT0 BEICHHUS PEKPUCTAILIH3AIMH B COOTBETCTBHH
CO CMCHHBIM 33J]JaHHEM, PETYJIHPOBKY 00OpYIOBaHHS W MEXaHHU3MOB IICHH,
HNOBEPKY KOHTPOIBHO-H3MEPHTENILHBIX CPEACTB (OKOHEYHBIX YCTPOMCTR)

BusyanbHO onpeieNaTh Ka4ecTBO MOCTYIMHBIIETO HA OTXHUT mojyabpukara

OnTuMansHO pacnpe€aciiaTe MCTAILT CaAKH 110 IO U 06’56My ne4yn

IIpon3BoAnTE CINMBaHHE BXOAAMINX M BBIXOMSLIUX IOJIOC HA CINMBHOM MalIHHe
IIPH 3aKaJIKe PYJIOHHOI0 Marepuaia (IoJjoc)

ITpon3BOAKTE PO3KUT Ta30BBHIX TOPENIOK WM NOAKIIOYEHHE DIIEKTPOHArpeBa,
HHAYKTOPOB

Onpeneniate HeoOXoAMMOE KONWYECTBO M YNpaBIATh paboTOH ropenok,
9JIeKTpOHArpeBareiei, HHIYKTOpOB

YcTaHaBnMBaTh ONTHMAIBHEIN PEXXHM TEPMOOOPaOOTKH

IIpoH3BOANTH NEPBHYHYIO HACTPOHKY H KOPPEKTHPOBKY TEMIIEpaTypHBIX
PEXXKHMOB paboThl HarpeBaTeNnbHON YCTAaHOBKM NMPH OTKJIOHEHHHM OT 3aJaHHBIX
napaMeTpoB

O6ecneunBaTh pPaBHOMEPHYIO TeMIeEpaTypy mo paboueMy oOBeEMy IeuH,
HCKJIIOYAONIYIO BO3MOXHOCTB IIEPErpeBa MeTajlia

PerymapoBats CKODOCTHOH = PEXHM JBHOKCHUS MeTajuia pu
PEKPHUCTAIUTH3AIMOHHOM OT)KHIE B I€YaX HENPEPHIBHOIO NEHCTBHUS

PCI'YJII/IPOBaTB HHTCHCHBHOCTH IICCBAOKHUIICHH A HaMoOJIHUTECIIA IIpH
PCKPHUCTAIUIN3AIMOHHOM OTOXKHI'C B ICYaX KHUILIICTO CJIOA

ITpon3BoaNTE YIaKOBKY M PaclakOBKY CTECHOB II€4YH

YupaBinath MeXaHU3MaMH TPAaHCHIOPTUPOBKH, 3arpy3KH, BBITPY3KH MeTajlla U3
1equ

OrnpeaensaTs NPHYNHBI H YCTPAHATh HAPYIIEHHUS TEXHOJIIOTMYECKOTO PEXXUMA

IIpoBepaTh HCIpaBHOCTH MOABOAAIIMX K IE€4H TPyOOIPOBOAOB rasa, BO3yXa,
3a00pPHO-PETYIHPOBOYHOM anmnapaTyphl, COCTOSHHE aBapHAHON CHrHAIH3aLUH

an/IMCHﬂTL cpeactea HHlII'IBHI[yaJIBHOﬁ 3alIUThI, Fa303AIMUTHYIO anmaparypy,
CpEACTBA MOXapOTYHICHHSA H ITI0JIB30BaTbhCA aBapHﬁHBM HHCTPYMCHTOM B

aBapHIHBIX CHTyallMIX

INons3oBarbcs IporpaMMHBIM OGGCHC‘IeHHCM, NPpUMCHIEMBIM HA pa6oqu MECTC
OTXKHIAJIbIIIAKA HA YIAaCTKC (JIPIHHPI) PCKPHCTAIUIN3AIIMOHHOI'O OTIKHTI'A

HeobxoauMeie
3HAHUS

COCTaB, Ha3HAYCHHE, YCTPOﬁCTBO, KOHCTPYKTHBHBIC 0C066HHOCTI/I, ITPUHIHUIIBL
ACHCTBHA, npaBuia OKCIUTyaTallHH OCHOBHOI'O M BCIIOMOIaTCJIbHOTO
oﬁopynonamm, MCXaHHn3MOB, YCTPOﬁCTB H OCHACTKH 06CJ’I}’)KI/IBaeMBIX neuei u
TNIPUMCHACMBIX KOHTPOJIbHO-U3MEPHTCIILHBIX CPCICTB

TpeOoBaHHA TEXHOJIOTHYECKHX HHCTPYKLMH, pETyIHpYIOIMX BEACHHE
MIPOIIECCOB PEKPUCTAIUIN3ALNHI

OCHOBHI TEOpHH TEpMHYECKOH OOpabOTKH LBETHBIX META/LUIOB H CILIaBOB B
obbeme, TpeOyeMoM i KBaIUGUUIMPOBAHHOTO YINPABIEHHs IIPOLECCAMHU
PEKPHCTAJUIM3ALIHOHHOTO OTXKHIa

dusnyeckmii OpoIeCC PCKPUCTAIUTH3ALUHK CIUIABOB IBETHHIX MECTAINIOB H IICJIH,
JOCTHracMbI€ C €ro nNoOMoOIIbIO
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OcoOeHHOCTH TEXHOJOTHYECKOro Ipolecca PEKPHCTALIM3AME [0 BHIAM,
Mapkam ¥ crnocoly mocienyomeii 00paboTKH OTKHraeMbIX CIIABOB LBETHBIX
METAIOB

PexxuMel, atMocdepa, CKOpOCTh HarpeBa, TEMIIEpaTypa, BEIHYHHBI CafoOK U
BpeMs BBIICPXKKH METa/LIa B 00CTy)KHBaeMBIX [1€4aX B 3aBUCHMOCTH OT MapKH
3aJJaHHBIX YCIOBHI PEKPHCTAJUIM3AIMHY CILIABOB IIBETHHIX METAJUIOB

BiusHue pexuMOB, NPAMEHSEMBIX NPH PEKPUCTALIH3ALMH CIUIABOB [[BETHBIX
METAJUIOB, HA MEXaHUYECKHE CBOicTBa JAe(pOpMUPOBAHHBIX MONY(aOpHKaToB,
TEPMHUYECKH YIIPOYHAEMbIX M HE YIIPOUHSIEMBIX CIUIABOB

TpeboBanus K MaTepHaly 1ocje peKpUCTA/UIH3AHOHHOTO OT)KHTa

OcHOBHBIE BHJBI, NPU3HAKd H IIPHYHHB Opaka PpeKpPHCTALUIM3AIMOHHOIO
OTXHIa, CIOCOOBI IPEAYNIPEXKICHHS M YCTPaHEHHA

Mertoauku OIIPEACIICHUS Tpe6yeM0ro KOJIHYCCTBA paﬁo‘mx TOPpECIIOK

CrocoOBl  peryJIMpoBaHHMS TOpENIOK, 3JeKTpOHarpeBaresneif, HWHIYKTOPOB,
H3MEHEHHS TETUTOBOH MOIIHOCTH HarpeBaTeNIbHOM YCTAHOBKH, B TOM YHCJIC MIPH
H3MEHEHHH copTaMeHTa oOpabaThiBaeMOro MeTalia, H3MEHEHHsI CKOPOCTH
TPaHCIIOpTa METAJJIa B YCTAHOBKAX NMPOXOHOTO THUMNA

Croco0bl U npaBuia perylHpOBaHUS JyThA M obOecmeueHWs HYXHOM
HHTEHCHBHOCTH 6ap00Taka HAIIOJHUTEIS B IIeYaX KAMSIIETO CIIOS

Kap’ra TCIUIOBOI'O pCXUMa IeYeH 10 30HaM

Texnonoruyeckne TPeGOBaHHS K PETYJIHPOBKE H MpaBHIA PETYJIHPOBKH
CKOPOCTHOTO PEXHMa ABH)KEHHS MeTaIa IPH PEKPHCTAIUIN3ALMOHHOM OTKHUIE
B 1I€4axX HEIPEPHIBHOIO ACHCTBHSA

TpeboBanus x mapaMerpaM paboTBI TIOpeNoK, DJIEKTpOHarpeBaTeliei,
HHIYKTOPOB, BKJIIOYasi KPaTKOBPEMEHHBIE IIEPEPHIBEI B paboTe HarpeBaTelbHON
YCTaHOBKH

CnocoOBl KOHTpOJISI COCTOSHMSI HarpeBaTelbHOH YCTaHOBKH B IIpolecce
PEKPACTALTH3ALNH, I'padUK KOHTPOIISA

IMpaBuna 3amycka mpolecca pPEeKPUCTAJUIN3AlMM, HACTPOHKM H KOHTPOJIA
pexuMa paboTs! 060pyI0BaHN, BEICHHUS OXJIXKACHHS METa/lIa U BBIBOJA IIeUeH
u3 paboTEl, MOPAIOK JAEHCTBHIA

ITnan mMeponpusATHIA 10 JTOKAIU3AIMU U JIMKBHAAIMH MOCICACTBUI aBapuil Ha
ydJacTKe (JIHHHN) PEKPUCTA/UIN3AIMOHHOTO OTXKHATa

TpeboBanus OMpPOUHOI CUCTEMBI H HapsIOB-IOIYCKOB IIpH paboTe Ha y4acTKe
(JiMHMYM) PEKPHCTAIUIM3ALMOHHOIO OTXKHTa

TpeGoBanus oxpaHbl TpyAa, NPOMBIIICHHOW, 3KOJIOTHYECKONH M IIOXKapHOH
0e30MacCHOCTH Ha YYacTKe (JIMHUH) PEKPUCTAUIH3AMHOHHOTO OT/KATA

ITporpaMmmHOe obecrniedeHue, IpUMeHsIeMoe Ha pabodyeM MeCTe OT)KUTaIbIIHKA

Jpyrue
XapaKTEPUCTHKH

3.23. prszaﬂ $ynxmmsa

HauMmeHOBaHHE | \eraoB 1 CIUIABOB

[MpoucxoxaeHHe TPYAOBOH
dyHKIHH

YpasneHnue nponeccamMy 3aKaiky IBETHBIX VpoBeHb
Kon | B/03.3 (IoAypOBEHbD) 3
KBTHQUKALHH
3aMMCTBOBaHO U3
Opwrutar X OpMIHHANIA
Kon PervcTpauliOHHBINH HOMED
OpHrHHANAa npo¢ecCHOHATLHOTO
cTa”jaapra
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TpynoBsie peiicTBus

[IpoBepka TOTOBHOCTH OCHOBHOTO H  BCIIOMOTaT€bHOIO  3aKaJO4YHOIrO
oGopynoBaHus (II€4d, BaHHE! PACILIaBJICHHBIX COJICH M OXJIQXICHHA, CHCTEM
AYLIHPOBAHHA), 331€HICTBOBAHHBIX B CMEHHOM IIPOM3BOJICTBEHHOM IIpOrpamMMe

IIlpuemka Mmetamna (monydaOpukara, MHONYNIPOAYKTa, MeETALIOU3NENHIL),
TIOCTYIMBIIETO HA 3aKAJIKY

Beifop meud, 3aKaJOYHOTO YCTPOHUCTBA B 3aBHCHMOCTH OT MapKH, (OPMEI
nonydabpukara, W3feIMs ¥ IBETHOro MeTaana (cmiasa), obbema NapTHH,
ToJyUIeXKaIeH 3aKaKe, H CMEHHOTO 3a/laHMs

TInaHuMpoBaHKe OYEPEAHOCTH 3aIlycKa MApTHH METajuIa B paboTy

TpaHCHOPTI/IPOBKa U nnoaaya MCtajlia K arperary

INakeTnpoBanue, KAHTOBaHKE, YKIIaKa, 3arpy3Ka MeTajuia M Tpy0 Ha NPHEMHBIH
CTOJ, PONBIaHI, NOMMHY, CTEHABI M IOIOHBI, TENEXKKH H IUIAT(OPMBI
HarpeBaTe/IbHON YCTAHOBKH

®opMupoBaHUe CaJKH, HAOMBKA JHCTOB B BEPTHUKAILHOM MOJIOXKECHNH HA pamy

ITonroroBka CTCHAOB, BHIKIIAIKH NPOKJIAXOCK OJIs1 TCpMOolIap

ITonaua PY/IOHOB Ha KOHCOJIb pPa3sMaTbhIBAIOICTO YCTpOﬁCTBa, CIIUBAaHUC KOHLOB
I10JI0C

3arpyska npyTka, TPyOBl, M3JeNui B MOJAIONIME YCTPOMCTBA €Y KHILAIIETO
€105, HAKOTIUTENbHBII KapMaH

YcTaHoBKa M CHATHE MyQes, HarpeBaTeJIbHOIO KOJIMIAaKa, YIIOTHEH!E KPBIIIKH
HarpeBaTellbHO} YCTaHOBKH

TIpoyBKa MeTall1a oA My(eleM HHEPTHEIM (3AlATHEIM) ra3oM

BxJnoueHHe U BBIKIIOYEHHE BAKYYMHBIX HACOCOB, 3aTBOPOB Ha HarpeBaTeIbHOR
yCTaHOBKE

3amyck  pasorpeBa He€4H, PO3XHT Ta30BbIX TOPENOK,  BKIIOYEHHE
9JIEKTpOHarpeBaresiei

IIpoBepka COOTBETCTBHS 3aJaHHBIM 3HAYECHMAM TEMICPATYypBl H COCTaBa
pacIUIaB/IeHHBIX COJICH B BAHHAX HArpeBa, TEMIIEPATyPhl B BAHHAX OXIXKICHHUS
(3aKayku)

BeneHne 3arpy3ky HarpeBaTelbHOM MEUM, BaHHEI PAacCIUIABJICHHBIX COJEH C
y4eTOM HEOOXOOMMOCTH OOECHEYHTh IMPKY/SUMIO ¥ PaBHOMEPHBIH
TeMIepaTypHEli (OH HOo BceMy OOBEMY CaKd, BO BCEX TOYKaxX KaXIOro
KOMIIOHEHTa

FepMemsauns{ HaI‘pCBaTeHBHOﬁ YCTAaHOBKH IIOCJIC 3arpy3kd MeETaula HpH
HCIIOJIb30BAaHHH 3aIIUTHEIX CPEX

Beibop, ycTaHOBKa CKOPOCTH HarpeBa, TEMIEPaTypbl NpPOrpeBa, BPEMEHH
BBUICPXKKM B 3aBHCHMOCTH OT COCTaBa (MapKu) CIIaBa, NONy(paGpHKaTOB HIIM
p3genuii B COOTBETCTBHM C  TEXHOJNOTHYECKHMH  HHCTPYKIHMAMH
(TEXHOJIOTHIECKUMH KapTaMH)

Bhi6op, yCTaHOBKA TEMIIEPATYPBl, CKOPOCTH JIBKDKEHHS TOJIOCKL, IPYTKa, TPYO B
eYax HarpeBa HENPEPHIBHOTO JCHCTBHA B COOTBETCTBHH € TEXHOJOTHYCCKUMU
MHCTPYKIMAMH (TEXHONOTHIECKMMH KapTaMH)

Benenne no npubopam mpouecca Harpesa

Benenne mno npn60paM npolecca Harpeésa M OXJIQKICHHA B HENIPCPBIBHBIX
JIMHAIX OTXKHUI'a U 3aKaJIKH

KOHTpOJ'IB H  PErylHpOBaHHC CKOPOCTH TPaHCIIOPTUPOBKH  MCTaJlIa,
IIEHTpHPOBaHUA ¥ HATKCHHS I10JIOCHI

Ha6monenue 3a paGoToii NeTIEBOr0 YCTPOHCTBA

Brirpyska cajiok, paclakoBKa CTEHJOB, CHATHME JIMCTOB C paM H DYJIOHOB C
MOTaJIOK, BBIIpy3kKa TpyO, NpyTka, Mpoduis U3 HAKOMMTEIBHBIX KapMaHOB,
TniepeMeleHHe B 3aKaJIOYHbIE arperaTsl
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BrimonHeHue onepanui 3akajiky IpOrpeToro MeTalia B BAHHAX PaCIUIABIEHHBIX
COJICH, BOAHBIX AMYJIbCHH, B CHCTEMAX IyIIHPOBAHHS

‘HaGmoneHue 3a ra3oBoit CpCJ.IOﬁ H TCIUIOBBIM PEXHUMOM HaArpeBaTCIbHLIX

YCTaHOBOK

YrpaBneHue CHCTEMO# OTBOJA OTXOAAIINX ra30B

VYcrpanenue aBapuMHBIX M HEITAaTHBIX CHTyalndil, OOpBLIBOB, YBOJOB H
3a0ypHBaHMii IOJNIOCHI B Pa3JIMYHBIX YaCcTsX arperara

Ot60p 06pa3noB mpob Ui IpoBeIeHNs aTTECTAHOHHBIX HCIIBITAHHM TOTOBOTO
MeTauia

B3BCIJJHBaHHC, MapKHPOBKa H YIIaKOBKa roTOBOT0 ME€TaJlIa

IIpoBepka HalIW4Msd M KOMIUIEKTHOCTH ABapHHHOTO HHCTPYMEHTA, CPEICTB
HOXAPOTYLICHUssT W Ta303alMTHOM amnmapaTypsl Ha paGoueM Mecte
OTKHTTHIINKA YIACTKA 3aKAJIKA

BC,[[GHI/IC arp€raTHoro xypHajia H y‘ICTHOﬁ JOKYMCHTAIIUH Ha pa60r{eM MECTC
OTXHUTAJIbIIHKA Y4aCTKa 3aKaJIKH

HeoGxoauMeie
yMeHHus

OnpenensaTs BH3YaIbHO H (MJIM) C HCIOJNB30BAHHEM IPUOOPOB OTKIOHEHMS
mapameTpoB  (pexuMmoB) paboTbl OCHOBHOIO W  BCIIOMOTaTeNBHOTO
000pyOBaHUS, YCTPOKMCTB, TEXHOJOTHYECKOH OOBA3KM M CHEHHAIBHBIX
NIPHCTIOCOOJICHMH yJacTKa OTXKHTa, 3a/1eiiCTBOBaHHBIX B CMEHE

Ilpon3BoAUTE HACTpOHKY aBTOMATH3MpPOBAHHOH CHCTEMBI YIPaBIICHUS
MPOLIECCOM JI/I aBTOMATHYECKOTO BEJIEHUS NPOLECCOB 3aKalKH, PETyIHPOBKY
o0opy/TOBaHHS ¥ MEXaHH3MOB II€YH, MMOBEPKY KOHTPOIBHO-H3MEPHTEIBHBIX
cpeacTB (OKOHEYHBIX YCTPOMHCTB)

BusyansHO onpenenaTh KadecTBO IOCTYNMBINETO Ha 3aKaJKy moaygabpukara,
METaJUIOU3 AU

@opMHpPOBATH CaJKH B COOTBETCTBHH CO CMEHHBIM 3aJ[aHHEM, ONTHMAaIbHOMH
3arpy3koit 00OpyJOBaHHS M HEOOXOAMMOCTHIO SKOHOMHH 3HEPrOHOCHTEJNEH
(ra3, BO3yX, 3JIEKTPOIHEPTHS, BOJA)

OntuManbHO pacnpeacaidTe METa/UI CadKH IIO IUIomaau M 06’beMy nmeyn
COrjnacHO TEXHOJIOTHYCCKAM TpeﬁoBaHI/IﬂM

ITpou3BOIUTE CINMBAaHME BXOMSAIIUX M BBIXOMALIMX MOJOC HA CTHIKOCBApPOYHOMR
(cimBHO#) MalllHE NIPH 3aKaJIKe PYJOHHOI0 MaTepHuania (1IoJsoc)

ITpOM3BOAUTE PO3XKHUT Ta30BHIX TOPENOK WIH MOMKIIOYEHHE 3JIEKTPOHArpesa,
HHJIyKTODOB

Ompenensats HEOOXOAMMOE KOIMYECTBO H YIPaBIATE pPabOTOH TIOPEINOK,
9JIEKTpPOHArpeBaTesiel, HHIYKTOPOB

VcraHaBiuBarh W PETYIHPOBaTh PEXKUMBI TEPMOOOPAaOOTKM H OXJIAKACHHS
(3akanku) nony¢pabpHKaTOB ¥ METAUIONPOAYKLHH H3 LBETHHIX METAUIOB H
CILIaBOB

IIpou3BoaUTs NEPBHYHYIO HACTPOMKy H KOPPEKTHPOBKY TEMIIEPATYPHBIX
PeXHUMOB pabOTHl HarpeBaTeNbHOH YCTAHOBKHM IIPH OTKIOHEHHH OT 33/IaHHBIX
I1apamMeTpoB

Ob6ecrieunBaTh pPABHOMEPHYIO TeMIIEpaTypy o pabodeMy oOBeMy M€y,
HCKITIOYAIOLIYIO BO3MOXHOCTD [I€pEerpeBa MeTalia.

TTpon3BOANTE YIIAKOBKY H PaclakoBKy CTEHAOB II€4H

ITpoBepATH HCOPABHOCTH MOABOAIINX K II€YH TPyOOIPOBOJIOB ra3a, BO3/yXa

IIpoBepsATh HCIPABHOCTH 3aOPHO-PETYIMPOBOYHOH amnnapaTypel, COCTOSHHE
aBapUHHOM CUTHAIHM3ALHUH

Viopasiate paGoToif TOpeNoOK HIM  3JIEKTpOHArpeBarelied, HHAYKTOpOB,
obecneynBas TpeOyeMyl0 pPaBHOMEPHYIO TeMIEparypy 1o o0beMy MEdH
(YCTaHOBKH) M MCKJIIOUast BO3MOXKHOCTh IIeperpesa MeTajuia
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KonTtpormpoBate H  peryimpoBarh mapaMeTpel IE4HOH  arMocdepsl
(TeMnepartypa, JaBJI€HHE, TEMIIEPATYpa TOUKH POCEHI)

PerymapoBats peXxuMB! poniecca TepMooOpabOTKH

VhpaBnaTe  NOrpy304HO-JOCTABOYHBIMH  MalllMHAMM,  KAHTOBATEJISIMH,
[OJbEMHBIMH COOPY)KEHMSMH JUIA HOJAa4yM B TOJIOBY IIpOIlecca, 3arpy3kd B
arperarsbl, BHITPY3KH H IEpEMEIEHUS MaTepPHAIOB Ha yYacTKe 3aKaJIKu

IMonGupaTh WHAYKTOpHI, 3aKalOYHOE YCTPOHCTBO B COOTBETCTBHH C
0b6pabaThIBa€MBbIM COPTaMEHTOM TPY6, COPTOBOTO NMpoKaTa

IIpuMeHATs cpe/icTBa HHAMBHIYAILHON 3alUTHI, ra303alIUTHYIO alaparypy,
CpeAcTBa INOXAPOTYHMICHHS M IONb30BAaTbCA aBapUUHBIM HHCTPYMEHTOM B
aBapHHHBIX CHTYallHsIX Ha pabodeM MecCTe OTXKHTaIbIHKA YYaCTKa 3aKaJIKH

ITonn3oBaThCa IIporpaMMHBIM OGCCIIC‘ICHI/ICM, MNpUMCHACMBIM Ha paﬁoqu MCCTE
OTXHTAUIBIIHNKA YIACTKa 3aKaJIKH

HeoOxoauMeie
3HAHUA

CocraB, Ha3HaYCHHE, YCTPOHCTBO, KOHCTPYKTUBHEIE OCOOCHHOCTH, IPHHITUITEI
HOEWCTBHA, IIpaBWIAa OKCIUTyaTalldM OCHOBHOIO M BCIIOMOTaTENBLHOIO
00opyAoBaHHs, MEXaHA3MOB, YCTPOHCTB M OCHACTKU 00CITY)KHBaeMBbIX Ileuel
IPHMEHAEMBIX KOHTPOJIbHO-H3MEPHTENBHBIX CPEICTB

TpeboBaHus NpOH3BOACTBEHHO-TEXHUYECKHX, TEXHOIOTHYECKUX HHCTPYKIIHIA,
PETYJIMPYIOIINX BEACHHE NPOLECCOB PEKPUCTALIM3ALMH, JCHCTBUS U
o6s3aHHOCTH pabOTHHKA

OcCHOBBI TeOpHH TepMHYeCKOi 0OpabOTKM LBETHBIX METAUIOB U CIUIABOB B
o0BneMe, He0OX0IMMOM JUTs YIIpaBJICHHS MPOIECCAMH OTXKUTa C 3aKaIKOH

DusnyecKkui OponecCc 3aKaJIKh CINIABOB IMBCTHBRIX META/UIOB H  HCIH,
JAOCTHIracMbIC C €ro NOMOIIBIO

OCOOEHHOCTH TEXHOJNIOTHYECKOTO Mpolecca 3aKalkKd I0 BHIAaM, MapKaM H
cioco0y mocneayomeii o6pabotku monydabpHkaToB CIUIAaBOB IIBETHBIX
METaLIOB

Pexxumel, arMocdepa, CKOpOCTB HAarpeBa, TEMIEpaTypa, BEIUYMHBL CaAOK U
BpeMsl BEIIEP)KKH METAIa B 00CIIy)XHBaeMbIX II€4aX B 3aBUCHMOCTH OT MapK{
CIUIABA ¥ 3aJJaHHBIX YCIIOBHH 3aKaJIKH IBETHBIX METALIOB

ITocegoBaTeIbHOCTh ACHCTBHI IIPH 3alfycKe, HACTPOMKE, KOHTPOJE PEXHMa
paboThI ra30Boro 00OpyXOBaHHS, IIPH MOJa4e 3ALIMTHOIO ra3a BO BHYTPECHHEE
IPOCTPAHCTBO TEIUIOBOTO arperara

BrnusHue pe>XKMMOB, IPHMEHAEMBIX IPH PEKPHUCTAUIM3AIMH CILIABOB LIBETHBIX
MeTaIoB, HA MEXaHHYeCKHe CBOHCTBa Je(OpMUpPOBaHHBIX MOIy(habpuKaToB,
TEPMHYECKH YIPOYHAEMBIX U HE YIIPOUHAEMBIX CILIABOB

Texnuyeckue TPCGOBaHI/I}I K MaTCpyaly IMOCJI€ 3aKaJIKH

OcHoOBHbIE BHIBI M TPHYMHBI Opaka 3aKajKd, CIOCOOBI NIpeayNpexIcHHs H
yCTpaHEHHs -

Meroaukd onpeneneHus TpeGyeMoro KoimudyecTBa pabouyHX TIOPETIOK,
3JIEKTpOHArpeBaTenel, HHAYKTOPOB

ChnocoOsl HW TMpaBWia pETyJMPOBaHUS TIOPENOK, 3JIEKTpOHArpeBaTeiex,
HHJ(YKTOPOB, H3MEHEHHS TEILIOBOH MOIHOCTH HarpeBaTeIbHON YCTaHOBKH IIPH
U3MEHEHHH COpTaMeHTa o0pabaThiBaeéMOro MeTalla, HU3MEHEHHS CKOPOCTH
TPAHCHOPTa METAJUIA B YCTAHOBKAX MPOXOJHOIO TUNA

Xapalc'r CPHCTHKH KOHTPOJIMPYCMBIX IIapaMCTPOB IpoLECCa 3aKaJIK1

ITepedyens mapamMerpoB IE€4HOH aTMocdepbl, KOHTPOIHMPYEMBIX B IpoLecce
paboTHI TEIUIOBOTO arperara (TeMneparypa, JaBlIeHHe, Fa30Bbli COCTAB)

I[lepedyeHb, yCTPOHWCTBO M KOHTPOIHPYEMEIE IIapaMeTphl Y3JO0B TEILIOBOIO
arperarta, ABJISIOIMXCS NOTPEOUTESMH OXJIaXKIAIOIEH XKUIKOCTH

ITocnenoBaTenbHOCTh BKIIFOYECHHSA HarpeBaTeIbHOro OGOPYIIOBaHPISI TCIIOBOro
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arperara, KaMcp, 30H IIpH ITYCKC TCIIJIOBOrO arperara B pa60Ty H €I'0 OCTAaHOBKC

Hasnadyenne u cocTaB 3alIATHOrO ra3a

Hasnaqeﬁne, BHJBI M CBOWCTBa MaTCpHAIOB, HCIIOJB3YEMBIX B Ka4yCCTBC
KHITAIICTO CloA

Tunel npUMeHsiEMBIX B 3aKaliKe OXJIAXIAIOMMX Cpel — XKUAKOCTEH M ra3oBhIX
cMeceit

KapTa TECIJIOBOIo p€XXHMa YCTAHOBOK IO 30HAM

CKOpOCTHO#H pexXuM JABHKECHHS METalllIa IPU TepMUUecKkoil 06paboTke

IpaBuiia HAHECCHHUS U COCTAB NPOMEXYTOYHOU MapKHPOBKH

IIpaBuna 3amycka WIH OTKITIOYEHHS, HaCTPOMKM, KOHTPONS pexuma paboThl
060pyIOBaHN, OXJIAXKICHUI METaJUIa, HOPSIOK NCHCTBHIA

Crparerus OCyILIECTBIEHHS PO3KHMIa, OCTAHOBKM OTHAEIBHEIX TOPENIOK IIPH
HEOOXOJMMOCTH M3MEHEHHS TEIUIOBOH MOIIHOCTH TEIUIOBOTO arperara, B TOM
YHCJie TIPA H3MEHEHHH COpTaMeHTa 00pabaThiBaeMOro Merajula U W3MEHEHHU
CKOPOCTH TPAHCIIOPTA IOJIOCHI B arperarax HENPephIBHOTO JACHCTBUS

TpebGoBanus 6HPOYHOH CHCTEMBI H HapAAOB-AOIYCKOB IIpH paboTe Ha y4acTkKe
(MIHUA) 3aKAIKH

Tpe6oBanus oxpaHbl TpyAa, NPOMBIIUIEHHOHW, 3KOJOTHYECKOH M IIOXapHOI
6€30MacHOCTH Ha y4yacTKe (JIMHUH) 3aKallKH

HpOl"paMMHOC OGCCHC‘ICHI/IC, NIPpAMCHACMOC Ha pa6oqu MECTC OTXKHUI'aJIbII[HKa
Y4acTKa 3aKaJIKH )

Apyrue
XapaKTCPUCTHUKN

3.2.4. Tpynosas d)ymcmm

VYnpasieHue NponeccaMi HOpMaIM3allHH, VpoBeHb
HaumenoBanue OTIIYCKa M CTApCHHA IBETHHIX METAJUIOB H Kon | B/04.3 (moaypoBeHs) 3
CIUIABOB KBATH(HKAIH
ITponcxoxaeHne TpynOBOM Opuruuan X 3auMCTBOBAHO H3
byHKUMI OpHIMHaNa
Kon PeructpaunonHslii HoMep
OpUrHHala NpoeCCHOHANTBHOTO
CTaHIapTa

Tpynoseie geficTBUS

IlpoBepka OTKIOHEHWH B pEeXUMax H IapaMmeTpaXx paboThl OCHOBHOIO H
BCIIOMOTATEeJIbHOTO  00OpyZOBaHMs,  3aAeHCTBOBaHHBIX B  IIpoleccax
HOPMAJIM3al[iH, OTI[yCKa M CTapeHHus moily¢pabpHKaToB M METaJUIOM3AEIHI M3
IBETHHIX METAJUIOB H CIUIABOB, C PETYJIHPOBAHAEM IIPU HEOOXOIMMOCTH

[IpoBepka  paboTocmocOOHOCTH ~ OCHOBHOIO M BCIOMOIaTEIbHOIO
060pyI0BaHuU, 3aIcHCTBOBAHHOTO B CMEHHOI IPOM3BOJCTBCHHOM IIPOrpaMMe

Ilpremka MaTepuanos (10y(abpuKaToB, PyJIOHHOrO MeTamia (MOJ0C) HIH
METAJUION3JENHIT), MOCTYHMBIINX HA HOPMAJIM3alHIO, OTIyCK U HCKYCCTBEHHOE
CTapeHHe

BeIGOp 1e4n B 3aBHCHMOCTH OT Mapku, GopMbl M 06beMa NapTUH MaTepHaia,
BU/a HeoOxoxuMmoi 00paboTkM (HOpMajiM3allMH, OTIyCKa MM CTapeHus),
HAJIHYUA TpeOOBaHMs NPHMEHEHHUS 3aIMTHON aTMocdepsl MM BaKyyMa

CDOpMHpOBaHKC CaJIKi4 1o 06’BeMy, KOHTPOJIb MacChl CAIKH

IMakeTHpoBanHe, KAHTOBAHHUE, YKJIAJIKa, 3arpy3Ka MeTaIa U TpyO Ha MPUEMHBIA
CTOJI, POJbIraHr, NOAWHY, CTEHABl M MONIOHBI, TENCKKH H MIaTHOPMEI
HarpeBaTeJIbHOM YCTaHOBKH )
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IloaroroBska CTICHJIOB, BBIKIIZIKH NIPOKJIAJOK IJIs1 TEpMonap

Ynakomca, pacilakOBKa CTCH0OB

ITomava PY/TOHOB Ha KOHCOJIb pa3MaTBIBAIOLICTO ycmofflcma, CIMABAHUEC KOHIIOB
IIOJIOC IJIs HETIPCPBIBHBIX reyeit OTXKUra moJjockl

3arpy3ka npyTka, TpyOBl, U3/l B MOJAIONINE YCTPOMCTBA MEYH KHIISIIEro
CJI0s1, HAKOTIMTEILHBIA KapMaH

Benenne 3arpy3ku meun ¢ y4eToM HEOGXOJUMOCTH 00eCIEYHTh paBHOMEPHEIH
TEMIEpaTypHBIf (GOH 1Mo BceMy 0OBEMY Calki, BO BCEX TOYKAX KaXIOTo
KOMIIOHEHTA, 110 JUTHHE TTeYH

VYcraHOBKA H CHATHE My (delisi, HarpeBaTeNnbHOTO KOJIIAKa, YILIOTHEHHE KPBIIIKH
HarpeBaTeIbHOM YCTaHOBKH

ITponyBka Metaiuia o MydeaeM UHEPTHBIM (3aIIUTHEIM) Ta30M IPH HATHYHK
COOTBETCTBYIOIETO TEXHOJIOTHYECKOTO TPEOOBAHHUS

BiumroueHre U BBIKIIIOUEHHE BaKyyMHBIX HAaCOCOB, II0Aa4ya B My(enb 3aluTHOM
atMoc(epb! (IpH HAINYWH COOTBETCTBYIOLIMX TEXHOJIOTHYECKMX TPEOOBaHMIA)

I'epmeTH3anysi HarpeBaTeIbHON YCTAHOBKH I10CJIE 3arpy3KH METALIA
YcTaHoBKa pexxuma AyThbs, CKOPOCTH JIBHXKEHHS TPYO, IpyTKa, mpoduieii B meuun
KMIIAIIETO CIIOS

PasorpeB mneud, pPOIKHI M OCTAHOBKA TIa30BBIX TIOPENOK, BKIIOYEHHE U
OTKJIIOYEHHE JTIeKTpoHarpeBaTeneit

Beibop M ycTaHOBKa CKODOCTH pas3orpeBa WiIH rpajuka TeMmepaTyp
HOPMAIM3AHOHHOTO OTKAIa M OXJIXIEHHS, TEMIepaTyphl OTHOycKa B
3aBHCHMOCTH OT COCTaBa (MapKH) cIUIaBa, rabapuTOB, IIPeIUISCTBOBABIIETO U
nocJieAyromero cnocota o6paboTku noxy¢habpUKaToB WA H3JEIHi

Bri6op ¥ ycTaHOBKa CKOPOCTH HarpeBa, BBHIBOJ] TEMIIEPATypPHOrO peXXHMa Meqn
Ha 3aJ[aHHBIE TapaMeTphl

VYcranoBka BpEMCHH H rpaq)m(a PE€XHMa BBIACPKEK MATCPHAIIOB B IICHH,
HCKIIIOYAIOIMIHX BO3MOXHOCTL HCIIOJIHBIX HOpMaJIN3allnH, OTITyCKa

VYcraHOBKAa M KOHTPOJb CKOPOCTH OXJI&XIeHHUs moiydabpukara wiu
METAJUIOH3AEIIHS

MonuTopuHr COOMIOACHHSA 3aJaHHBIX ABTOMATH3UPOBAHHON CHCTEMOIt
yIIpaBJIEHAS IPOILIECCOM PEXXHMOB paboTHI I€4eil, CKOPOCTH, IpaHKOB Harpesa
U OXJaKICHHS, BPEMEHU BBIACPKKH MeTallla C PEryJupoBKOH IpHU
HEOOXO0IHMOCTH

Cusartue MY(I)CJIH . Harpe€BaT€JIbHOIro  KOJIIIaKa, YILJIOTHEHHA KPBIIIKH
HarpeBaTeJIbHOro Kojoaaa

Brirpyska monygabpukara, METALIOM3JICTMS M3 NEYH AIA OXJIAKACHUA Ha
BO3/IyXe

KOHTpOJIB H pEryjJupoOBaHHAC PCKHMaA OXJIKJICHUA METAJIa Ha BO3AYXC HIIH C
IICYbIO

KOHTpOIb KayecTBa HOpMaIH3alHH, OTITyCKa, CTApEHUs MeTailIa, 0T60p mpod

l'IepelIaqa METaJlJIa MOCJIC HOPMAJIM3ALlUH, OTIIYCKa, CTapCHUA Ha NOCIICAYIOLIHNE
TCXHOJIOTHYUCCKHUE OIICpallii NIIH l'lpOMC)KyTO‘IHBIfI CKJ1a[q

[IpoBepka Hanu4uss W KOMIUIEKTHOCTH aBapHHHOIO HHCTPYMEHTa, CPEACTB
MOXAPOTYIICHHUS M a303allMTHOM anmnaparypsl

Beznenne arperaTHOro >XypHaia / y4eTHOH DOKyMEHTallMM y4acTKa (JIMHHUH)
HOPMAJIM3alliK, OTIIYCKa ¥ CTApEHHs IIBETHBIX METAJLIOB H CILIABOB

HeobxoxumMsie
yMEHHS

Omnpenensats BH3yaJbHO H (WIM) C HCHONB30BAHHEM NPUOGOPOB OTKIOHEHHMS
mapaMeTpoB  (peXXHMOB)  paGOTBI  OCHOBHOITO M BCIOMOTATEJILHOTO
0o0OpyIOBaHHS, YCTPOHCTB, TEXHOJIOTHYECKOH OOBS3KH H CHEIHAIbHBIX

l'IpPICIIOCO6.TICHHﬁ y4yaCTKa OTXHra, 3a/ICIICTBOBAHHBIX B CMEHE
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IIpon3BoauTs, HAcCTpOMKY aBTOMATH3HPOBAHHOM CHCTEMBI  yHpABICHHA
MPOLECCOM JIJI aBTOMaTHYECKOTO BEECHHS POLIECCOB HOPMAIM3ALINH, OTITYCKA,
CTapeHHs1 B COOTBETCTBHH CO CMEHHBIM 3alaHHEM, PETYJIMPOBKY 000pY/I0BAHHS
U MEXdaHH3MOB [I€YH, IIOBEPKY KOHTPOJBGHO-HU3MEPHTENHHEIX CPEICTB
(OKOHEYHBIX YCTPOKCTB)

BHByaJIBHO OIIPEACIIATE Ka4CCTBO IIOCTYHNHUBIICIO HA OTKHI nony(ba6pHKaTa,
MCTAJNIOU3ACIIUA

OnTuMaibHO pacnpeaeiiite METAlI CagKH IO INIOIAAH H 061>emy nevyu
COIJIACHO TCXHOJIOTHYCCKHUM Tp660BaHHSIM

IIpon3BoAUTE CIIMBaHKWE BXOAAIINX U BBIXOAAIMX HOJIOC HAa CIIMBHOM MalIMHe
IIPH HOpMAJIM3aliK, OTIIYCKE WIIM CTAPEHUH PYJIOHHOTO MaTepHaa (I1oJoc)

ITpou3BoauTE PO3KHUT Ta30BEIX TOPENOK WM MOJKIIOUEHHE 3JIEKTPOHArpena,
HHIYKTOPOB

Onpenensats HeoOXOAMMOE KOJMYECTBO M YNpaBIATh paboTo# ropesok,
3JIeKTpOHAarpeBaresei, HHIyKTOpOB

YcTaHaBIHBATh ONTHMAIBHBIN PEXUM TEpMOOOPabOTKH

IIpon3BoauTh IEPBUYHYIO HACTPOIKY, a TAK)Ke KOPPEKTHPOBKY TEMIIEPATyPHBIX
PEXUMOB paboOTHI HArpeBaTENbHON YCTAaHOBKHM NMpPH OTKJIOHCHHH OT 3aJIaHHBIX
napamMmeTpoB

OGecneunBaTh pPaBHOMEPHYIO TeMIepaTrypy mo pabouemy oO0beMy Ieuwd,
HCKIIOYAIONIYI0 BO3MOXHOCTH MEperpeBa HJIH HEPaBHOMEPHOIO Harpepa
MeTaia

PerynupoBaTh CKOpPOCTHOW peXXUM JBHXECHHS METala B EYaX HEIPEPHIBHOTO
JEHCTBHS, MPOTSHKHBIX, KOHBEHEPHBIX, B JIMHHUAX

PCFYJIHpOBaTB WHTCHCUBHOCTL IICEBAOKHUIICHHSA HAIIOJIHUTEIA IIPpH OTXKHUIC B
ncyax KHIsmero Cjiosa

HpOI/IBBOI[PITb YIaKOBKY H PACHIaKOBKY CTCHAOB IICYA

VYiupasiaTe MeXaHU3MaMH TPaHCIIOPTHPOBKY, 3arpy3KH, BBIFPY3KH MeTallia U3
neun

OIIpeI(eJIXTL HNPHYHUHEL U YCTPAHATh HAPYIICHHUSI TCXHOJIOTHICCKOT'0 pCXKHUMa

IIpoBepsATH HCIIPaBHOCTH NOABOASAINMX K IIEYH TPYOONPOBOJIOB ra3a, BO3yxa

IIpoBepsATh MCHPAaBHOCTH 3AlIOPHO-PETYJIHMPOBOYHOH amnaparypbl, COCTOSHUE
aBapUHHOYN CUTHAJIM3ALUH

IIpuMeHATs CpeAcTBa WHAMBH/YaIbHOH 3alIMTHI, ra303allUTHYIO amnnaparypy,
CpeACTBa MOXAPOTYIICHHS H IOJB30BAThCAd AaBapHMHBIM HHCTPYMEHTOM B
aBapUHHBIX CHTyallMsIX

ITonb30BaThCs MPOrPaMMHEIM OOECIIEYEHHEM aBTOMAaTH3HPOBAaHHOH CHUCTEMBI
YIIpaBJIEHUS TEXHOJIOTHYECKUM IIPOIIECCOM Ha YJacTKe (JINHHH) HOpMalH3aluy,
OTIYCKa, CTAPEHUS

Heob6xouMeie
3HAHUA

CocTtaB, Ha3Ha4YE€HHE, YCTPOUCTBO, KOHCTPYKTHBHBIE OCOOEHHOCTH, NPHHIIHIIBI
JIeCTBUSA, TpaBWJIa OKCIUIyaTalldd OCHOBHOTO H  BCIIOMOIaTENBHOTO
000pyIOBaHUS, MEXaHU3MOB, YCTPOHCTB H OCHACTKH OOCIY)XHBaeMBIX Itedell U
TMPUMEHIEMBIX KOHTPOJILHO-U3MEPUTENBHBIX CPECTB

Tpe6GoBanus MPOU3BOJCTBEHHO-TEXHHYECKUX, TEXHONIOTMYECKUX HHCTPYKLHH,
pEryIupyIOINX BeAEHHE IMPOLIECCOB HOPMATM3AIMH, OTIYCKA W CTapeHH,
JEHCTBHSA U 00SI3aHHOCTH pabOTHUKA

OcCHOBHI TepMHUiecKoit 00paboTKH BETHHIX METAJLIOB H CILIABOB

dusznueckuit IPOUECCC PCKPUCTAIM3AIAMN CIIJIABOB IIBETHHIX METALTIOB H ICIIH,
JOCTHTACMBEIC C €ro ITIOMOIIBIO

OcoOEHHOCTH TEXHOJIOTHYECKOTO IIporecca HopMaJlu3alui, OTIIyCKa, CTapCHUsI

10 BHJIaM, MapKaM H croco0y mocieayromeii o6paboTKH OTXKHUTaeMBIX CILIaBOB
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IBETHBIX MCTAJLIOB

PexxuMspl, aTMocdepa, CKOpOCTb HarpeBa, TEMIIEpaTypa, BEIMYHHBI CaJOK H
BpeMs BBIIEP)KKH MeTaIa B 00CIIY’)KHBAaeMbIX I1€4aX B 3aBUCUMOCTH OT MapKu
CIUIaBa M 3afaHHBIX YCJOBHH HOpMAaIM3alliH, OTIIyCK4, CTAape€HHs CILIaBOB
I[BETHBIX METAJUIOB

Bmusuue pa3sIMYHbBIX PEKUMOB, NpUMEHSIEMBIX IIPH PEKPUCTAIIIA3ALMH CIITIABOB
I[BETHBIX METAUIOB, Ha MCEXAaHHYCCKHUEC CBOMCTBA I[C(bopMHpOBaHHLIX
nony(ba6pmcaTon, TEpMHYECKH YIIPOUHACMBIX M HE YIIPOUHSIEMBIX CIJIABOB

Tpe6oBanus K MaTepyalty Nocie HOpMaIU3allUK, OTIYCKa U CTapeHHs

OCHOBHBIC BHIBl, INpPU3HAKA M TpPUYMHBL Opaka OTXKHIa, CIOCOGHI
NPEAYTIPEKIACHUS H YCTPAHEHHS

Meroauku onpeJencHus TpedyeMoro KoIm4yecTBa paboumx ropesiok

CnocobGBsl  perylMpoBaHHs TOPENOK, 3JIEKTpOHArpeBaresieid, HHIYKTOPOB,
M3MEHEHHs TEIUIOBOI MOIIHOCTH HarpeBaTeIbHON YCTAHOBKH, B TOM YHCIIE IPU
HM3MEHEHMH COpTaMeHTa o0pabaTeiBaeMOro MeTajlla, W3MEHEHHs CKOPOCTH
TPAHCIOPTa METAUIA B YCTaHOBKAX IPOXOJAHOr0 THIA

CriocoObl M NpaBWJa PETYJIHPOBaHHS OyThbs MUIA OO€CIeYeHMs HYKHOH
HMHTEHCHBHOCTH Oap0OoTaka HaIOJIHATENS B II€4YaX KHIIAILETO ClHosA

Kapra TemnoBoro pexuMa mnevei no 30Ham

CKOPOCTHO# PeXHM /IBIXKEHHS METalIa NPH OTXKATE, HOPMAH3AIUH, OTIYCKE,
CTapeHHH B MievaX HENPEPHIBHOTO JISHCTBHUS

Tpe6oBanus K paboTe ropenokK, 3IEKTpoHArpeBaTenef, HHIYKTOpOB B MOMEHT
KPaTKOBPEMEHHBIX EPEPHIBOB B paboTe HAarpeBaTeNbHON YCTAHOBKH

Cnoco6sl KOHTpOJISI COCTOSHHS HarpeBaTENbHOH YCTaHOBKH B IIpolecce
HOPMAJIM3AIAHY, OTIYCKa, CTapeHH s, TpaguK KOHTPOJI

ITpaBnia 3amycka NpOLECCOB HOPMATM3AIUH, OTIYCKa, CTAPEHHS], HACTPOHKHA 1
KOHTpPOJIA pexknMa paboTel 000pyIoBaHHs, BEACHUS OXNAXKICHHA METalla H
BBIBOJIA I€Yeil W3 paboTHI, HOPANOK NEHCTBHIMA ‘

TD1an MepONpHATHIA O JOKAIM3ALHHA W JHKBHIANMH TIOC/IEACTBHA aBapuil Ha
y4acTKe (JITHAM) HOPMAIH3ALHH, OTIyCKa, CTapCHHs

Tpe6boBanus GHPOUHON CHCTEMBI H HapsAXOB-JOIYCKOB IIpM paboTe Ha y4acTke
(MHMHA) HOPMAIK3alMH, OTIIYCKa, CTApEHHUS ‘

Tpe6GoBaHHs OXpaHBl TPYAA, MPOMBIIUICHHOH, JKONOrMYECKOH M II0XKapHOH
6€30nacHOCTH Ha yJacTKe (JINHHH) HOpMAaJIM3alliH, OTIIYCKa, CTapCHHs

IIporpaMMHOe 0GecrieueHHe, IPHMEHIEMOE Ha Y9acTKe (JIMHUM) HOpMaTU3alluH,
OTITyCKa, CTApCHHUs

Jpyrue

XapaKTEPHCTHKH

3.2.5. Tpynosas pynxuus

[TpoucxoxueHue TpyA0BOH
GbyHKIUR

VYpasieHHe IponeccaMt MOJIHOro OTXUra YposeHb

HaumenoBanue L{BETHBIX METAUIOB U CILIABOB Koxn | B/05.3 (noxypOBeHSE) 3

KBaTU(pHUKALHUH

3auMCTBOBaHO M3
Opurusan X
OpHruHaja

Kon opurunana PerucTpaunoHHbIH

HOMEP
npogeccHoHaNnBEHOro

CTaHIapTa
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Tpynossble neicTBHA

IIpoBepka OTKIIOHEHHH B peXHMMax M mapamMerpaX paboTbl OCHOBHOTO H
BCIIOMOTaTENBLHOrO0 00OpYZJOBaHMS, 3aJ€HCTBOBAHHOIO HA IIOJIHOM OTIKHIE
1Y€, OT 3aJJaHHBIX C PeryJIHMpPOBaHAEM IIPH HEOOXOIMMOCTH

IlpoBepka  paboTtocmocoOHOCTH OCHOBHOI'O u BCIIOMOT'aTeJIbHOTO
00opy10BaHus, 3a/1eiiICTBOBAHHOTO B CMEHHO# IPOU3BOICTBEHHOM IPOrpaMme

HpneMKa METaJlia, MOCTYNNUBIICTO HA OTXKHUT

Bri6op nmeun B 3aBHCHMOCTH OT MapkH, (GopMbl 1 06beMa mapTHH MaTephaa,
HEOOXOMMOCTH OTXXMIa B 3al[UTHON aTMoc(epe WK BaKyyMe

(DOpMIfIPOBaHHC CaJKH 110 06’BCMy, KOHTPOJIb MAacCChl CaKHu

ITakeTupoBaHHe, KAHTOBAHHUE, YKIIAZKa, 3arpy3Ka MeTall1a U TpyO Ha IpUEeMHBIH
CTOJI, PpOJIbIaHT, IOAMHY, CTEHJAbl H IOIJIOHBI, TEJIEKKH M IUIATGOPMEI
HarpeBaTeNIbHON YCTaHOBKH

IloaroroBka CTCHIOB, BBIKJIAAKH IPDOKJIIAOOK IJI TCPMOIIap

YiakoBKa, paciiakoBKa CTCHIOB

Honaqa PYJIIOHOB Ha KOHCOJIb pa3MaTHIBAOLICTO YCTPOﬁCTBa, CIIHBaHHUEC KOHLIOB
0JI0C JIA HCIIPEPBIBHBIX nevel OTKUra MoJIoCkHl

3arpyska npyTka, TpyObl, H3Aenui B MOJAIOIIUE YCTPOMCTBA II€YM KHUISILEro
CJ1051, HAKOIIUTENILHBIA KapMaH

Benenne 3arpy3ku meyd ¢ y4eTOM HEOOXOJUMOCTH 0OECIEUUTh PaBHOMEPHBIH
TeMmnepatrypHblii ¢oH Mo BceMy 00BEMY CagKH, BO BCEX TOYKAaX KaKIOTO
KOMITOHEHTA, 110 JUTHHE €YU

YcraHOBKa H CHATHE My (eI, HarpeBaTeIbHOTO KOJINaKa, YIUIOTHEHHE KPBIITKH
HarpeBaTeIbHOM YCTAaHOBKH

IMpoayBka Metaiuia noA MydeneM HHEPTHBIM (3aIUTHBIM) ra3oM IIPH HAJIMYHH
COOTBETCTBYIOIIETO TEXHOJIOTHYECKOT0 TpeOOBaHHUs

BxioueHre U BHIKJIIOUYEHHE BaKyyMHBIX HaCOCOB, Iojada B My(Qelis 3alluTHOH
arMocdeps! (IIpH HATHYHH COOTBETCTBYIOIIHX TEXHOJIOTHYECKUX TpeOOBaHMH)

l"epMe'maamm HaI‘peBaTeJIBHOﬁ YCTaHOBKH ITIOCJIC 3arpy3Kn MCTaJlla

YcraHOBKa pexXuMa AyThs, CKOPOCTH ABHXXCHUS TPYO, IPYTKa, Ipoduiiei B neun
KHIIIETo CJIos

Pa30rpeB IICYHA, PO3XKHI H OCTAaHOBKa Ta3OBbIX TIOPEIOK, BKIHOYCHHE H
OTKIIOYUCHHC BHCKTPOHal‘peBaTeJICﬁ

Br16op 1 ycTaHOBKA TeMIiepaTyph! WM rpadika TeMIepaTyp MOJTHOTO OTKUra B
3aBHCHMOCTH OT cOCTaBa (MapKH) cIliaBa, rabapuToB, NpelIeCTBOBABILETO U
nocieayomero cnocoba o6paboTku nonypabpUKaToB HIIH U3ENIHH

Bribop H ycTaHOBKa CKOPOCTH HarpeBa, BBIBOJ TEMIIEPAaTypHOIO PEXHMMa IEUd
Ha 3aJJaHHbIC [IapaMeTPhI

VYcraHoBka BpEMECHH H PCXKHUMa BBIACPIKKH MaTCpHalla B I1€9H, HCKIIIOYAIOMHNX
BO3MOX>XHOCTB €r0 N€pErpeea ui HEMOJHOMI PEKpUCTAJUIN3allu N

KOHTpOJIB X0Ja mpouecca OTXXHra 1o npnGopaM

VeraHOBKA M KOHTPOJb CKOPOCTH OXJaXAeHHs Ioilydabpukara HIH
METALTON3ACTIHS

MOHHTOpPHHT  COOMIOZICHUA  3aJaHHBIX AaBTOMATH3MPOBAHHOH CHCTEMOM
YIPaBJICHAA MPOIECCOM pPEXHMMOB paboThl IICYCH, CKOPOCTH Harpesa H
OXNaKICHHS, BPEMEHH BBIAEP)KKH MeTallla C PETyJIHpOBKOH  IpH
He00XO0AUMOCTH

Cusitue Mydensd, HarpeBaTelbHOrO KONINAaKa, YIUIOTHEHHS  KPBILIKH
HarpeBaTebHOro KOJIO/1a

Brirpyska mnonydaGpukaTa, MEeTANION3ZENMs M3 IIEYH Ul OXJIAKICHHS Ha
BO3JyXe

Haﬁmone}me 3a OXJIAXKACHHUEM H PETYJIHPOBAHUE PEXKUMA OXJIAXKICHHUS METAJLJIa




Ha BO3AYX€C UJIH C IICUYbIO

KOHTpOJIL Ka4dCCTBa OTOXOKCHHOI'O MCTAJLJIa

Hepe,naqa MCETajuIa IoCie ITOJIHOTO OT)KHIa M OXJIQXKIACHHMS Ha IMOCICAYOIIEC
TEXHOJIOTHYCCKHUEC OII€pAN

[IpoBepka HaMWMYHUA W KOMIUIEKTHOCTH aBapHWHOTO HHCTPYMEHTa, CPEJCTB
MOXAPOTYIIEHHS ¥ Ia303alIUTHON anmaparypsl

Benmenue arperaTHOro ypHana W y4eTHOM JOKYMEHTaluH pabouero Mecra
OTXKHTIBIIMKA Ha y4acTKe (JITHUH) MOJTHOTO OTXHUTa

Heob6xonuMele
YMEHUS

OmnpeaenaTs BU3YadbHO M (WJIH) C MCHONB30BaHMEM NPHOOPOB OTKIOHCHHS

napamMeTpoB  (peXXHMMOB)  pa0OTBI  OCHOBHOTO M BCIOMOTaTENBHOIO

0o0OpynoOBaHMs, YCTPOHCTB, TEXHOJIOTHYECKOH OOBA3KM U CHELHAIBHBIX
IPACIIOCOOIEHNI yJacTKa OTXKUIa, 3a/IcCTBOBAHHBIX B CMCHE

ITpou3BOAMTE HACTPOMKY aBTOMATH3HPOBAHHOM CHCTEMBI  yIPaBIICHHA
IPOLECCOM /Il aBTOMAaTHIECKOTO BEACHHS IIPOIIECCA OTXKHIa B COOTBETCTBHH CO
CMEHHEBIM 3aJaHHEM, PETYIIHPOBKY 000pyZIOBaHHS U MEXaHH3MOB II€YH, TOBEPKY
KOHTPOJIbHO-H3MEPHUTENBHBIX CPEACTB (OKOHEYHBIX YCTPOHCTB)

BH3yaJII>HO ONIPEACIIATE Ka4CCTBO IIOCTYNNHBLICI'O HA OTXKHI' HOJ'IY(I)aGPHKaTa

OnTuMabEHO pacnpeacisitTe METajlll CagKH IIO IUIoOmaau Hu 061>eMy ne4yu
COrjIaCHO TEXHOJIOTHYCCKHM TpBGOBaHH}lM

ITpou3BOAUTH CIIMBaHHE BXOMSIIMX M BBIXOASIINX NOJIOC HA CIIMBHON MalllMHE
TIPH 3aKaJIKe PYJIOHHOr0 MaTepHaia (1oJoc)

ITpoM3BOANTD PO3XMT ra30BBIX TOPENOK MM MOIKIIOYEHHE 3IIEKTPOHArpeBa,
HHIYKTOPOB

OmnpenenaTh HEOOXOAMMOE KOJIMYECTBO M YIpPaBIATh paboTOil TroOpenok,
3JIeKTpOHarpeBareneii, HHIyKTOpOB

YcTaHaBIMBaTh ONITAMAIBLHBIN PEXHM TEpMOOOpabOTKH

[Ipon3BoauTh NEPBAYHYIO HACTPOWKY M IPH HEOOXOAMMOCTH KOPPEKTHPOBKY
TEMIIEPATYPHEIX PEXKUMOB pabOTEI HarpeBaTeIbHOH yCTAHOBKH IIPH OTKJIOHCHHH
OT 3aJJaHHbIX [1apaMETPOB

OGecrnieunBaTh PaBHOMEPHYIO TeMIleparypy Io pabodemy oObeMy ey,
HCKJIOYAIOIIYIO BO3MOXKHOCTE [IEperpeBa i HEpaBHOMEPHOIO IIPOIrpeBa MeTalliad

PerynupoBarh CKOPOCTHOW DPEXHM IBH)KEHHs MeTala IPH OTKUIEC B MeYax
HEeNMpepHIBHOTO AeHCTBUS

PerynnponaTL HHTCHCHBHOCTH IICCBAOKHIICHHSA HANOJMHHUTEIA IIPpU ITIOJTHOM
OTXHUIe B IeHaxX KHUIMAIICIO CJI0s

. HpOI/BBO}.II/ITL YTIIaKOBKY H pacniakOBKY CTCHIOB IICYH

HpOBCp}ITB HCIIPAaBHOCTD NOABOIAINHNX K IICHH Tp}’60Hp0B0)10B rasa, Bo‘3)1yxa

TIpoBepsATh MCTIPAaBHOCTh 3alOPHO-PEryIMPOBOYHON anmnapaTyphbl, COCTOSHHME
aBapHIHHON CHTHAIH3ALMH

VrpaBisaTh MEXaHH3MaMH TPAaHCIIOPTHPOBKH, 3arpy3KH, BBITPY3KH MeTajula U3
ne4u

OnpenessaTs NPHYAHEI H YCTPAHATh HAPYIIECHHS TEXHOJIOTHYECKOr0 peXkuMa

[IpuMeHsTs CpeACTBa HHAMBUAYAILHOH 3aIUTH], ra303allATHYIO anmaparypy,
cpelcTBa IIOXKAPOTYIICHHS M IOJb30BaTbCsi aBapMHHBIM HHCTPYMEHTOM B
aBapUMHBIX CUTyalHAX

ITonp3oBaThCs nporpaMMHBIM 06CCHC‘ICHHCM, IIPEMCHACMbBIM HA pa6oqu MECTC
OTXKMraJIblllHKa Ha Y4aCTKE (HHHKH) IIOJIHOI'O OTXKHUTa

Heobxonumbie
3HAHUSA

CocTtaB, Ha3HaYeHHe, YCTPOUCTBO, KOHCTPYKTHBHBIE OCOOEHHOCTH, NPUHIIMIIEL
AeiCTBHs, IpaBuia OSKCIUIyaTalldW OCHOBHOTO H  BCIIOMOIaTEIbHOIO
060pyA0BaHus, MEXaHH3MOB, YCTPOHCTB H OCHACTKH OOCTYXXHUBAEMEIX I€Yel u
TIPEMEHSIEMBIX KOHTPOJIBHO-U3MEPUTENBHBIX CPEICTB
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HpOIfISBOI[CTBeHHO-TCXHOJIOI‘I/I‘JCCKPIC HHCTPYKIIHUH, PEINIAMECHTHPYIOIIHE
BCACHHC NMPOIICCCOB IIOJIHOI'O OTXKHTI'a, JEHCTBHSA M 00A3aHHOCTH paGOTHHKa

OCHOBBI TEPMHYECKOI 00PabOTKM LIBETHBIX METAILUIOB H CIIABOB

dusupueckuit IIpOLECC IOJHOI0 OTXKHIra CIUIABOB I[BETHBHIX METALZIOB M IICIIH,
JOCTHIracMpIC C €0 NIOMOIIBIO

Oco6EeHHOCTH TEXHONMOTHYECKOTO MpoIiecca ITOJTHOT0 OTXKUTA 110 BUZIaM, MapKaM
H crioco0y nociueayouei 06pab0TKH OT)KUTaeMBIX CIUIABOB IIBETHBIX METAJIIOB

Pexumbl, atMocdepa, CKOpOCTh HarpeBa, TeMIlepaTypa, BEIHYHHBI CaJjOK H
BpeMsi BBIIEP)KKH METAUIA B 00CITYXHBAaeMBIX Tle4aX B 3aBHCHMOCTH OT MapKH
CIUIaBa IBETHBIX METAUIOB M 33JaHHBIX YCIIOBHIH OTXKHra

BimsHEe pa3sTAYHBIX PEKHMOB, NPHMEHSEMBIX IPH ITOJHOM OTXKHIE CIUIABOB
IBETHBIX  METAUIOB, Ha  MEXaHWYECKHE  CBOHCTBA  OTOXOKEHHBIX
no)Ty(habpHKaTOB, TEPMAYECKH YIPOUHIEMBIX M HE YIPOUYHAEMBIX CIUIaBOB

TpebGoBanms kK MaTepually HOCIIE IIOJIHOTO OTXKHUIa

OcHOBHBIC BHABI M MpPHYAHBI Opaka IIOJHOIO OTXWIA, CIOCOOEI
HpeAyNpeKACHN H YCTPaHEHHS

Metomuxu OIIPCACIICHUS TpCGYGMOI’O KOJIHYECTBA pa60tmx TOPCIIOK

CrnocoGbl  perynupoBaHMsi TOPENOK, OJJeKTpOHArpeBareliel, WHIYKTOPOB,
H3MEHEHHS TEIUIOBOi MOIIHOCTH HarpeBaTe/IbHOM yCTaHOBKY, B TOM YHCIIE IPH
H3MEHEHHM COPTaMEHTa 00pabarhiBaEMOro MeTalla, M3MEHEHHsS CKOPOCTH
TpPaHCIIOPTa META/LIa B yCTAHOBKAX NPOXOIHOrO THIA

Cnoco6bl M mpaBWJia PpEryJHpOBaHUs IyTbsi U1 obecriedeHHs Hy>KHOM
HHTEHCHBHOCTH GapOoTa)ka HAOJIHUTENS B IIeYaX KUIAIIETO CII0s

Kapra TemioBoro pexuMa neueit o 30HaMm

CKOpOCTHOfI pPeXuM [OBHXKCHHA MCTalUIa IPH IIOJIHOM OTXHIC B IICHAX
HCTIPEPBIBHOTO JCHUCTBHA

TpebGoBanus k paboTe ropenok, MEKTpOHArpeBaTelicii, HHIYKTOPOB B MOMEHT
KPaTKOBPEMEHHBIX NIEPEPHIBOB B paboTe HarpeBaTeNbHOH YCTAaHOBKH

Croco0OBl KOHTPOJIA COCTOSHHS HarpeBaTeNbHOH YCTaHOBKH B IIpolecce
MIOJIHOTO OTXKHTA, rpadMK KOHTPOJIS

IMpaBuiia 3ammycka nponecca OT)KHIa, HaCTPOMKH M KOHTPOJIA peXuMma paboThl
000py/I0BaHHs, BEACHAS OXJIKICHHS METAUIa M BBIBOJA Iedyed M3 paboThl,
HOPAAOK JEHCTBHI

ITnan MepONpHATHIA 10 JIOKAIH3AIUA H JTHKBHIALUH MOCIEACTBUNM aBapuii Ha
y4acTKe (JIMHHM) OJIHOTO OTXKHIa

TpebGoBaHusA OGHPOYHOM CHCTEMBI M HapSAOB-IOIYCKOB IpH paboTe HA y4aCTKe
(JIMHHHK) TOJTHOTO OTXKHIa

TpeGoBanusi oxpaHbl TpyJa, NPOMBIIUIEHHOH, SKOJOTHYECKOH M IOXKapHON
0€30MacCHOCTH HA YJacTKe (JIMHHHM) MOJIHOTO OTXKHra

ITporpamMHOe obecnedeHre, IPUMEHAEMOE Ha paboyeM MeCTe OTXKUTAIBIIHKA
Ha yJacTKe (JIMHUM) IOJIHOTO OTXKUIra

Hpyrue

XapaKTCPUCTUKHU

IV. CBeaenusi 06 OpraHu3anusx — pa3paborynkax npogecCHOHaJILHOIO CTAaHAAPTA

4.1. OTBeTCTBEeHHAS OPraHU3aNMA-pPa3padoTUnK

000 «Kopnoparus Yepmery, ropog Mocksa

[Ipe3unent

I'yruc Hukonait Hukonaesuu
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4.2. HanmeHoBaHNAS OPraHH3aNMIi-pa3paboTINKOB

AO «Pycan MenemxMeHT», ropoa Mocksa

ITAO «'MK «Hopuukensy, ropox Jyaunka, KpacHosipckuii kpaii

TTAO «YT'MK», ropon Bepxuss [Temmma, CBeputoBckas 061acTh

PN —

CosgeT 10 npodecCHOHATLHBIM KBATH(UKAIUSIM B TOPHO-METAJUTYPrU4eCKOM KOMILIEKCE, TOPO
Mocksa

5 | ®I'bY «BHUM tpyna» Muntpyaa Poccun, ropoa Mocksa

! O6mepoccutickuit KnaccudukaTop 3aHATHIA.

2 O6mepoccHiickuii KIacCH(PUKaTOp BUAOB IKOHOMHUECKOH EATENBHOCTH.

3 Tlocranornenue IpaBurenscTsa Poccuiickoit Menepaituu ot 25 deppans 2000 r. Ne 163 «O6 yTBepKACHUH NEPEHHS THKEIBIX
pabot 1 paboT ¢ BpeIHBIMH HIH ONIaCHBIMH YCITOBHAMH TPY/d, IPH BHINONHEHUH KOTOPBIX 3alPEINAETC NMPUMEHEHHE TPYAA UL
MOJIOXe BOCEMHAJILIATH JieT»; ctaThs 265 TpynoBoro xogekca Poccuiickoit @enepaumu.

4 [puxas MunTpysa Poccuu, Munznpasa Poccuu ot 31 aexabps 2020 r. Ne 9881/14201 «O6 yTBepKICHHU NEPEUHS BPEIHBIX
U (unaM) OMACHBIX MPOM3BOACTBEHHbIX ¢akTOpoB M paboT, IPH BHINOIHEHUM KOTOPHIX NPOBOAATCH O6A3aTENbHBIE
[peIBAPUTENbHbIE MEIMIMHCKUE OCMOTpb! NPH HOCTYIUICHUM Ha paboTy M TEPHOAMYECKME MEAULMHCKHE OCMOTPBLD)
(3apeructpupoas Muntocrom Poccuu 29 suBaps 2021 r., peruictpaumnonssiii Ne 62278), nelicteyer o 1 anpens 2027 r.; npukas
Munsapasa Poccuu ot 28 sausaps 2021 1. Ne 291 «O6 yrBepxacHuu Ilopsaka nposesicHus 0653aTelbHbIX OPEABAPUTEIILHBIX U
HEPHOAMYECKHX MEIMUMHCKHX OCMOTPOB PabOTHMKOB, APEAYCMOTPEHHBIX YacThiO YeTBepToli cratb 213 Tpynosoro xonekca
Poccwiickoii ®enepauun, nepedHs MEAMIMHCKAX NPOTHBOTNIOKA3aHHH K OCYINECTRIAEHUIO PaloT ¢ BPEAHBIMU U (M1H) ONAaCHBIMK
NpOU3BOACTBEHHEIMU (GaKTOPaMHU, a TaKKe paboTaM, TIPU BHITIONHEHWH KOTOPBIX NPOBOAATCS 00A3aTENBHBIE MPEABAPHTEIbHbIE
¥ [EPHOAMYECKHE MEAMLMHCKHE OCMOTpBI» (3aperrcTpupoBad Munioctom Poccun 29 amBaps 2021 r., perncTpanOHHbLH
Ne 62277) ¢ usMeneHuaAMH, BHECEHHbIMM NpukazoM Munsapasa Poccuu ot 1 despans 2022 r. Ne 44 (3aperucTpHpoBay
Muntocrom Poccrn 9 despans 2022 r., perncrpanuonnsiii Ne 67206), nefictyet g0 1 anpema 2027 r.

5 [Moctanosnenue [pasurensctsa Poccmiickoit @enepaunu ot 24 nexabps 2021 . Ne 2464 «O nopaake o0ydeHHs 1O OXpaHe
TpyZa ¥ MPOBEPKH 3HaHUA TpeGOBaHHMI OXPAHEI TpyAay, AeiicTBYeT 40 1 cenTabps 2026 .

5 TTocranomnenue Ilpasurensctsa Poccmiickoit @ezepanmu or 16 centabps 2020 r. Ne 1479 «O6 yrteepxaeumu Ilpasun
HPOTHBONIOKAPHOTO peskMa B Poccuiickoii Penepanuny, neficTeyet 10 31 nexabpsa 2026 . BKIIOYUTENBHO.

7 Ilpukas PocrexHamsopa ot 26 HosOps 2020 r. Ne 461 «O6 yreepiieHud (enepalbHBIX HOPM M Npaswn B obmacTu
npombimeHHol Ge3onacHocTy «[IpaBria 6e30MacHOCTH OMACHBIX MPOU3BOACTBEHHEIX 0OBEKTOB, HA KOTOPBIX MCHONB3YIOTCHA
TNOJBEMHbIE COOPYKEHUA» (3apeructpuposan Munroctom Poccuu 30 nexabps 2020 r., peructpauxonnsiit Ne 61983), neiicteyet
1o 1 sauBaps 2027 r.

8 [Ipuka3 Muntpyna Poccun ot 15 nexabpsa 2020 r. Ne 9031 «O6 yTBepxkaeHun IIpasui o oxpase Tpyaa MpH 3KCILTyaTaliu
3IEKTPOYCTaHOBOK» (3apeructpupoBal MutioctoM Poccuu 30 nexabps 2020 r., peructpaumonssiii Ne 61957) ¢ usMeHeHnAMH,
BHECEHHBIMH MpHUKa3oM MunTpyna Poccun ot 29 anpens 2022 . Ne 279 (3apeructpuposai Munrocrom Poccuu 1 mrons 2022
peructpanuoHHbIH Ne 68657), neiictyer no 31 nexabpa 2025 r.

9 Emuubiit TapudHO-KBATH(UKAMOHHBIH CIpaBoYHUK paboT 1 mpodeccnit pabounx, Beimyck 8, pasnen «O6paboTka LBETHBIX
METAJLIOBY. ,

19 O6mepoccuiicknii knaccudukarop npodeccuii pabodnx, TOMKHOCTEH CITyKauuX H TAPUPHBIX pa3psIOB.




