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I11. XapakTepHcTHKA 00001IeHABIX TPYAOBbIX QYHKIHH

3.1. O6o6mennasg TpyaoBas GpyHKIHSA

BeneHne TEXHOJOTHYECKUX NTPOLIECCOB VposeHs
HaumeHnosanue Kox A 3

NPHUTOTOBJICHUS IIHXTHI (yJIbIEIL, PACTBOPOB) KBaNM(UKALMU
IIpoucxoxneHue

p I ., 3auMCTBOBAHO U3
06001LEeHHO# TpYA0BOM OpwuruHan X
OpUrHHajla
$yHKUIH
Kon PerucrpaupoHHslit HOMep
OpUrHHAJIa npo¢eccHOHaNBHOTO
CTaHAapTa

Bo3moxueie AnnapaT4dak-rHpoMeTaIypr 2-To paspsaa
HaMMECHOBaHUS AnmnapaTyaK-rHIPOMETAILTYPr 3-T0 paspsaa
JIOJDKHOCTEH, AnnapaT4aK-rHAPOMETAILIYpr 4-T0 paspsaa
npodeccuii AINapaTJyuK raieHus H3BECTH 2-T0 pa3psija

AnnapaT4dK rameHHs H3BECTH 3-T0 paspsaa
MamuHiCT METBHUL 3-T0 pa3psaaa
MamusucT MenbHAL 4-T0 paspsna
MamuHHCT METBHHLL 5-TO pa3paia
Omneparop myJbTa ynpasieHus 3-ro paspsaaa
Oneparop nyJbTa ynpasieHus 4-ro paspsajaa

TpeGoBanus K
o0pa3oBaHMIO H
o0y4eHuIo

ITpodeccuonansHoe 06ydeHHEe — IPOrpaMMBI IPOGECCHOHAIBHOM
HOATOTOBKH 110 mpodeccusM pabouux, IporpaMMBbl IIEPENIOArOTOBKH
pabourx, NPOrpaMMBI OBBIIICHHS KBaNM(pHKaMK pabounx

TpeboBaHus K ONBITY
IpaKTH4IecKoii paboThI

He MeHee Tpex MecsiueB o npodeccuu ¢ 6oee HU3KAM (TIpebITY M)
PaspsIoM, 33 HCKIIOUEHHEM MUHIMAIILHOTO pa3psjia Ha 000pyAOBaHHH TI0
APOGIICHUIO ¥ H3MENBYCHUIO MaTEPHAIOB

OcoOrble ycrnoBus
Jomycka K pabote

JInna He Monoxe 18 e’

I[TpoxoxaeHue 00s3aTeNbHBIX NPEABAPUTENBHBIX U NIEPHOAHICCKHIX
MeITUIHHCKIX 0CMOTpoB*

TIpoxoxaeHue 0GydeHHs 10 OXPaHE TPy/Ja ¥ NPOBEPKH 3HAHUA TPeOOBaHHUIA
OXpaHbI TpyJa’

I[TpoxosxaeHue 006ydIeHns MEpaM II0XKApHOU 6esonacHocTH®

Haymune yA0CTOBEPEHHS Ha IIPABO CAMOCTOSTENbHOM paboThI €
IIPHMEHAEMBIME BUIaMH TTOABEMHBIX COOPYKCHHH ¥ (WIIM) Ha BEJCHHE
CTpONATBHBIX pabot’

Hanwmawe [ rpynmsl 0o 3exTpoGe3onacHocTy’

Hpyrue

XapaKTEePUCTHKH

JlonoTHUTENbHBIE XapaKTEPUCTUKU

HanmenoBanue Kon HanmeHoBanue 6a30B0# rpynnsl, JODKHOCTH
JIOKYMEHTa (mpodeccun) UM CIEHATLHOCTH
OK3 8112 Oneparophl, annapaTduKi H MAITHHKCTHI YCTAHOBOK 110
06paGoTKe pyABl M 060raTHTENLHOro 060py10BaHUS
ETKC §17° ANIIapaTYHK-THAPOMETAILTYPT 2-T0 pa3psaaa
§18 AnmapaTinK-rHAPOMETAILIYpr 3-To paspsajaa
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§19 AnmnapaTynK-THAPOMETAILTYpPr 4-ro paspsia

§ 3310 Annapar4uk rameHus W3BECTH 2-TO pa3psaa

§ 34 AnnapaTJymK raleHus H3BECTH 3-T0 paspsja

§ 15! MamnHACT MeNbHHUL 3—5-To pa3psjia

§ 26 OnepaTop nynbTa ynpasieHus 3-To pa3psiaa

§ 27 Onepatop myJbTa ynpasjieHus 4-ro paspsja
OKIIJITP? 10176 AnnapaTyuk rameHus H3BECTH

10187 AnnapaTuuk-ruApOMETaILIypr

13872 MamuHHCT METBHUIL

15948 OnepaTop nynsTa ynpaBJIeHUsA

3.1.1. Tpynosan ¢yHKums

BrInonsesne NOAroTOBHTENBHEIX paboT 1 VpoBeHb
HanmeHOBaHHE BCIIOMOTaTENbHEBIX OIlepanuii npouecca Kon | A/01.3 (noypoBeHsb) 3.1

NPUIOTOBJIEHHS IHXTHI (MyJIBIBI, pPAaCTBOPOB) KBaIHQHKALNH
IIpoucxoxaeHue O0BO#i

p KL TpYI Opurmman X 3auMCTBOBaHO M3
$ynxuuu OpWrHHaja
Kon PerucTpausoHHBIH HOMED
OpHMI'HHANa npodecCHOHATLHOTO
cTaHaapTta

TpynoBsie neicTBUs IMonydenne (mepenada) HHGOPMAIMH IPH IIPHEME-CAAYe CMEHBI O CMEHHOM

IIPOM3BO/JICTBEHHOM 3aIaHMH, O COCTOSHMM paGodero MecTa, HemoNaakax u
OTKa3ax B pabote oGciyxuBaeMoro o0GopyaoBaHHs, IPOBENEHHBIX paboTax
[0 TEXHHYECKOMY OOCIy)XHBAHMIO M TEKYIIUM DEMOHTaM 0GOpyIOoBaHHs
TEXHOJIOTHYECKOTO TOAPA3JCICHUs IPHUTOTOBICHHS IMXTH M MPUHATHIX
Mepax II0 X YCTpPaHEHHIO

KOHTpOIb COCTOSHHS M HCIPAaBHOCTH OTpaXICHHHl, BO3XyXOBOJOB,
acMUpalMOHHBIX H BEHTHJIAIIHOHHBIX CHCTEM, 3a3eMJICHHAS
aIeKTpooGopyaoBanus,  pabOTOCIOCOOHOCTH  MPOM3BOACTBEHHOH M
aBapHiiHOM CHIHA/IM3AIHK, KOHLEBBIX BRIKIIOYATENCH OIOKMPOBOK, CPETICTB
CBA3M HHAMBMAYAJIbHOM M KOJUICKTHBHOM 3alllUTHI, IPOM3BOJCTBCHHOM
CHTHAJIU3AlUH, aBapHiHOIO HHCTPYMEHTA, IIPOTHBOIIOKAPHOIO
000py1OBaHHS NOAPA3AECIICHHS IIPUTOTOBJICHHUS ITHXTHI

HpOBepKa Haau4yusd, KOMIUIEKTHOCTH TEXHOJIOTHYECKOr0 HHCTPYMCHTA,
UCMOJIL3YEMOT0 B IIpoLECCaX NPUTOTOBICHHS ITHXThI

KouTpons coctosHHS H oOCIyXuBaHHe O0OpYHOBaHWA, MEXaHH3MOB H
HHOKEHEPHBIX ~ CHCTEM  IOJpa3JielieHus [PUrOTOBICHUA INHXTHI H
TEXHOJIOTHYECKHX PacCTBOPOB

KOHTpONb COCTOSIHHS KOHTPOJIBHO-H3MEPUTEILHEIX NpubopoB (manee —
KMIT) ¥ OKOHEYHBIX YCTPOMCTB (JaTYMKOB KHCIOTHOCTH — pH, Tepmonap,
YPOBHEMEPOB, BECOH3MEpHUTENCH) aBTOMATHYECKON CHCTEMBl YNPaBJICHUS
texnonorumdeckum npoueccom (nanee — ACYTII) npuroToBieHuUs MHXTHI

KOHTpONb COCTOSIHHS M OOCIy)XMBaHHE KOMMYHHKalMi TpPyOOIPOBONOB,
3alIOpHOH apMaTypsl M PETyJIHPYIOUIMX YCTPOHCTB CHCTEM IEPEKAIKH
(WHpPKYJISLMK) TEXHOMOTMYECKUX PACTBOPOB, BOABI, 1apa, CXKATOro BO3/yXa
NOApPa3AeIICHHS IPUTOTOBJICHHS LIHXThHI

KOHTPOJNBL COCTOSHHA M OOCIyXXKHBAaHHE CHCTEM JKHIKOH M yCTOH CMa3KH,
cMa3sKa y3710B 000pyI0BaHHs IIOPa3/ICICHHS IPUTOTOBICHHS IUXTHI

3arpyska H 103arpy3ka MEOLIHX Tell (IIapoB, CTEPXKHEH) B MEILHHUIBI C
3aJ[aHHOH EePHOIMIHOCTHIO
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KoHTpO/IL  CBOEBpEMEHHOH  3aMEHBI  CAIPHHKOBOH  HAOMBKM  Ha
perynupyiomeii # 3alopHOH apMaType, Ha HAaCOCHBIX YCTaHOBKaX,
obecrieueHHe MOJaY OXJAKAAIOIIEH >KHIKOCTH HAa CAJHbHUKH HAcOCOB
nojpas/eaeHus MPUTrOTOBJIEHHS IIUXTHI

O6cnyXuBaHHE MPUBOAOB 000pYAOBaHHUS, OCHOBHOTO M BCIIOMOIaTeIbHOTO
o6opyIoBaHMs, MEXaHH3MOB, 3allOpPHOH M PpeETryJIMpYIOlleH apMaTyphl,
HHEKEHEPHON OOBS3KM W arperaroB, HCHONB3YEMBIX B TEXHOJIOTHYECKHX
npoleccax noApasieieHus IPUroTOBICHHS ITHXTHI

IIpueMKa, CKIaIMpPOBAHHE PEArcHTOB U MAaTEpPHaloB B COOTBETCTBHH C
TEXHOJIOTHUECKOH KapToH

[IpUroTOBJICHAE PEAreHTOB H TCXHOJIOTHICCKIX MATEPHATIOB B COOTBETCTBHH
C TEXHOJIOTHYECKON HHCTPYKUHEH

MOHHTOPHHT YPOBHS 3aIl0IHEHH EMKOCTe# 1711 peareHToB, 00€CIIeYeHHEe HX
nonoJHeHus (Mpu HeoOX0IMMOCTH)

3arpyska ChIpbsi, NONy(daOpHKaToOB, XHMHKATOB, 3alMBKa DPacTBOPOB H
peareHTOB B ammaparypy (peakTopsl, Oakd, MEINAIKH, (QHILTPhI) B
NpPOM3BOACTBE THTaHAa, PEAKUX H JParol€HHEIX METALIOB H BBIIPYy3Ka
TIOJTYTIPOAYKTOB 110 PYKOBOACTBOM allNapaTyuKa-THApOMeTaIypra Gojee
BBICOKOH KBaTH(pUKauy

JlocTaBKa CepHOM KHCIOTHI H THAPOKCHJA IIOMUHMs, 3arpy3ka IIMXTHI B
KOTJIBI, YCTAHOBKA JIOTKOB, CITyCK IIEIOKOB B JIOTKH, BBIIPY3Ka OCTBIBILIETO
FJIMHO3EMa M3 JIOTKOB M €ro TPaHCHOPTHPOBKA IIPH NPOHM3BOJCTBE
CEpHOKHCIIOro INIMHO3EMa -

BrisBieHrMe HeMCIpaBHOCTEH B pabote 0o6CmyXuBaeMoro o0GOpyAOBaHMs
no/ipa3/ieJieHHs IPUTOTOBIICHHS IIMXTH] M YCTPAHEHHE CBOMMH CHIIAMH HIIH
C MPHMBJIEYCHHEM PEMOHTHOI'O TIEPCOHANIA

IIpoKpyTKa pe3epBHOTO 00OpYNOBaHMA IIOAPA3JCICHHS HPUIOTOBICHHU
IIAXTHI C 3aJaHHOI EPHOIMYHOCTBIO

IMoarotoBka 00CITy>)KHBaEMOI0O obGopynoBaHus noJpa3AeIcHAs
NPHATOTOBJIEHAS IUMXTHI K PpEMOHTaM (YMCTKA, IPOMBIBKA, Y/AajCHHE
MaTepHaJoB, 3a4MCTKA EMKOCTE), TPHEMKa H IOATOTOBKA K MyCKy B paboty
H0CJIE PEMOHTOB

PereHepanus, OYHMCTKAa OT HUIaMa, KEKOB H IPOMbIBKAa (HIIBTPOBAIBHBIX
TKaHe# M OTpabOTaHHBIX 9YEXJIOB IATPOHOB, NPONMHTKA (HUILTPOBAIBHOTO
NONOTHA MPEJOXPaHAIOIUMH CPEICTBAMH, CMEHA YEXJIOB Ha MAaTpPOHAX,
pa3sMOTKa, HAMOTKa HOBOTO IIOJIOTHA Ha 6apabaHel GHIBTPOB, OOMOTKA HX
MIPOBOJIOKOH

TpaHcOpTHpOBKa, B3BEIIMBaHHE, YyOOpKa, BBIIpY3Ka MPOAYKIHUH,
pa3JIMYHbIX MaTEPUANIOB M OTXOJIOB MOpPa3/ie/ICH sl IPHTOTOBICHHS IIHXThHI

OGcnyXuBaHue, BHIIBICHHE M YCTPaHEHHE HEMCIIPABHOCTCH OCHOBHOTO M
BCIOMOTaTEILHOr0 000pYI0BaHUA MOPa3AcTICHA IPUTOTOBICHHUS IIUXTHI B
JIpezieniax cBOed 30HBI OTBETCTBEHHOCTH, IIOMOIIb B PEMOHTaX

AcTipanvoHHas, THAPaBIAYecKas ¥ pydHas OYMCTKA OT IBUIM, NPOJTHBOB
CMa304HBEIX MaTE€PUAIOB, MyJbI M PacTBOPOB JIECTHHI M IUIOLIANOK B 30HE
obciysxuBaHus, 000pyIOBaHHS (PEAYKTOPOB, KPBIIIEK, KOPITyCOB MEIIAJIOK,
HAcCOCOB H IIPABOJIOB K HUM, annapaToB MHKa, peryMpylomuX yCTPOACTB H
3aIOpHOH apMaTypbl, TPyOGOIPOBOIOB, IIPHAMKOB, JIOTKOBOH KaHAIM3ALUH),
yOOpKa TEXHOJIOTHYECKHX OTXOJI0B NOJIpa3/ie/IeHUs IPUTI OTOBJICHUSA IIHXTEI

Benenue arperaTHoro XypHala ¥ y4E€THOH JOKYMEHTAUH

Heob6xonuMble yMEHHS

OnpenensaTh BH3YalbHO HIH C HCIOJB30BaHHEM KUII orxioHeHHsA OT
YCTaHOBJIEHHBIX MOKa3aTelieil paboThl B TEKYLIETO COCTOSHHUS OCHOBHOIO H
BCIIOMOIraTelIbHOTO 00OpyIOBaHHMs,  MEXaHH3MOB d  YCTPOMCTB,
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TEXHOJIOTHYECKOH apMaTyphbl, KOHTPOJIUPYEMBIX [apaMETPOB KOHTPOJIBHO-
H3MEPHUTENBHBIX YCTPOMCTB M CPEACTB AaBTOMATHKH [OApa3felICHUs
IPUCOTOBJIEHHS IHXTHI

BBIABIATE H YCTPaHATh B IpeleNaXx CBOEH 30HBI OTBETCTBEHHOCTH
HapyHIEHHS TEPMETHYHOCTH KOMMYHHMKALHMH TpyOONpOBOJOB, 3allOPHOH
apMaTyphl, PEryJIHPYIOUMX YCTPOHCTB CHCTEM II€pPEKauKu (LMPKYJIALHH)
TEXHOJIOTHYECKUX pPacTBOPOB, BOJbI, Iapa, CXaTOro BO3/yXa, CalbHUKOB
HACOCHBIX YCTaHOBOK

Onpe/iensaTh BU3yaIbHO, 0 KOHTPOIBHO-H3MEPHTEIBHEIM MpUbopam u (1K)
naaHbM ACYTIT pa6oTocnocoGHOCTE OKOHEYHBIX YCTPOHCTB KOHTPOJHHIA
TEXHOJOTHYECKHX MPOLECCOB MOAPa3IC/ICHUs IPUTOTOBIEHHS IHXTHI

HpOI/I3BOI[I/ITB PEriiaMCHTHBIC paGOTbI mo 060J1y KUBAaHHUIKO OCHOBHOI'O H
BCIIOMOI'aTCJIBHOTO o6opy11013a1m;1 HoApa3ICIICHUA NPUTOTOBJICHUA ITHXTHL A
TEXHOJOITHYCCKHUX paCTBOPOB

BomonHATe npoduiakTHYecKHe ¥ PEMOHTHBIE (B Ipejenax CBOCH 30HBI
OTBETCTBCHHOCTH) pabOTBI Ha Yy3laX M MEXaHM3Max OCHOBHOTO H
BCIIOMOTaTeIbHOTO  00OpYIOBaHMA ¥  TEXHOJOIHYECKOH  OOBS3KH,
PEryJIHPYIOIHMX U YIPaBIAIOIINX yCTPOKCTB OApa3Ae/ICHAS IPATOTOBICHHUA
[IMXTHI ¥ TEXHOJIOTHYECKHX pacTBOPOB

Be3omacHO NpPOM3BOANMTH 3arpy3Ky H A03arpy3Ky MEIIOmMHX Tell (IIapos,
CTepXHeidl) B MEJNBHHIBI IOAPA3JEICHUs NPUIOTOBICHHUA INMXTHI H
TEXHOJIOTHYECKHX pacTBOPOB

IIpoH3BOAMTE KOMIUIEKCHYIO OJITOTOBKY MEJIbHHULL, IIPHBO/OB, HOJAIOMHUX H
3arpy304HBEIX YCTPOHCTB (KOHBEHepHl, MHTAaTENH, TEYKH) INOApa3/eNeHHs
TIPUTOTOBJIEHHS IIMXTHI H TEXHOJIOTHYECKHX PacTBOPOB K padoTe

I'oToBUTE Ajii OCHOBHOIO NMPOHM3BOJICTBA UCXOJHBIE PACTBOPHI, PCaKTHUBbI,
XHMHYECKHC COCTABHI HCOﬁXOI[I/IMBIX Konuempaunﬁ, 3JICKTPOJIUTBL C
3aJaHHBIMH XapaKTCpUCTHKAMH

[Ipou3BomuTh B COOTBETCTBMM C TpeGOBaHHAMH TEXHOJOTHYECKHX
MHCTPYKUHH 3arpy3Ky CBIphS, NONy($aGpuKaToB, XHUMHKATOB, 3AIHBKY
0GOPOTHBIX PaCTBOPOB, PACTBOPOB KHCIIOT H IIEN0Y€eH, peareHTOB B paboyro
anmaparypy (peaKTopbl, KOJOHHBI, aBTOKIABBI, IEKOMIIO3epbl, Oaku,
MeLIaIKy, GHILTPEL) B BEITPY3Ky FOTOBBIX TIOIYIIPOAYKTOB/IPOXYKTOB

IIpou3BOAUTS KOMIUIEKCHBIE PaboThl MO BOCCTAHOBJICHHIO [0 3aJaHHBIX
XapaKTepHCTHK WIH [0 3aMeHe (QHIBTPYIOUIMX OSJEMEHTOB (QHIBTP-
YCTaHOBOK, NPHMEHSEMBIX Ha OOCIY)KMBAE€MOM YYacTKe HOAPA3IeICHHS
IPATOTOBJICHHS HXThHI

HpOPI3B021HTB B COOTBCTCTBHH C TEXHHYCCKUMHA periaMCHTaMH
NEPECKIIIOYCHHUE Kommynmcaunifr TEXHOJIOTHYCCKOTI'O OGOPYHOBaHI/Iﬂ
nozpasAcIeHUs NPUTOTOBICHHS IITHXTHI

HprIMeHSITB CpEICTBA HHlIHBHﬂyaJIBHOﬁ 3alUThl, CPEACTBA MOXKApOTYIICHHUA
1 MOJIb30BATHCA aBapHﬁHBM HHCTPYMCHTOM B anapnﬁﬂmx CUTyalusiIX

Ilone30BaThes nporpaMMHBIM obecreyeHueM, IIPUMEHAEMBIM Ha pa60t1eM
MECTE almnapaTydka-ruiipoMeTairypra noApa3ficiCHUd IPUTrOTOBICHUA
IIHUXTBI

Heo6xoauMele 3HaHUS

VCTpo#CTBO, NPUHIMI AeHCTBHSA, OCHOBHbIE MapaMeTpbi paboTEl, MpaBuia
o6cinyxHBanMs 060py0BaHMsl, MexaHH3MOB H ycTpoiicTs, KUII u cpencts
aBTOMATHKH, IIPUMEHSAEMBIX B TEXHONIOTHYECKHX MPOLieccaX MO/Ipa3/IeCHUA
IPUTOTOBJICHHAS IIHXTHI

AnnapaTypHo—TeXHonomquKne CXCMBI 06CJI)’)KPIBaCMOFO Hu
TEXHOJIOTUYECKH CBA3aHHBIX YYaCTKOB MNOApa3ACIICHHA IIPAUTOTOBJICHHUA
I XTBI
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CxeMBI TpyOOIIpOBOAOB, PaCHOIOKEHHE, YCTPOHCTBO, Ha3HAYCHHE, IPaBUIIa
SKCILTyaTallid TEXHOJIOTHYECKOH apMaTryphl (3alIOPHOH H peryupyrome,
cCHCTEMBI  TPYyOONPOBOAOB, HACOCHOTO  XO3AHCTBA, JI03MPOBOYHBIX,
HOJAIOIIMX YCTPOMCTB M MEXaHW3MOB) MOAPA3NCICHHs IPUTOTOBICHHUS
IIAXTHI

CxeMbl KOMMYHHKAaIHi, KOMMYTallH{, LENH aNlapaToB U MEPEKIOYCHUS]
06CIy)XMBAEMBIX THAPOMETALTYPTHYECKHX arperaroB

Hasnauenne u pacnonoxenne KHUII um OKOHEYHBIX YCTPOWCTB CHCTEMBI
ACYTIl  nonpasjeleHds  NPUrOTOBIEHHS  LIMXTHl,  TpeGoBaHMs,
TpeABIBIAEMbIE K HUIM

Meroasl BBHISBICHHS, THIHYHBIE NPUYAHBI M TNPH3HAKH OTKIOHEHHH OT
YCTaHOBJIEHHBIX IIOKa3aTeneif paboTEI, HEWCNpPaBHOCTEH OCHOBHOTO H
BCIIOMOTaTENbHOTO o0opytoBaHMA, CIOCOOBI yCTpaHEeHHS "

peayTpexICHUA

IIpaBuna OOCIy>XHMBaHHS BAaKyyMHBIX H pabOTalolBX IO HAaBJICHHEM
YCTPOKCTB, METOABI NPOBEPKH TEPMETHYHOCTH TAakoro 0OOpYNOBaHMA H
KOMMYHHKaIIUii, ClIOCOGH! YCTPaHEH sl HEHCIIPABHOCTE

CucreMbl 1 PCXKHMBI CMa3KH, MApKH IPHUMCHACMBIX CMa309HBIX MaTcpHalloB,
TOYKH H NEPAOUIHOCTD OGCJIy)KPIBaHI/I}I Y3JIOB oGopynonaHHx
noapa3saCiICHUA NPUTOTOBICHH S HTHXTEI

KapThl 110IaroBOro BHIIOMHECHUS ONEPAllHi WIIM PErIaMEHThl BBIIOIHEHH
HNOATOTOBHTENBLHEIX pabOoT M BCHOMOTraTeNbHBIX ONEpaluii mporiecca
IPHTOTOBJIEHHS] UINXTHI (ITyJIbIIBI, PacTBOPOB)

I'paduk 3arpy3kH B pasrpy3KH YCTaHOBOK, CIOCOOBI JO3UPOBKU PearcHTOB

Texuudeckue ycnoBus Hu TpeOGoBaHHA, INpPEAbSBIAEMBIE K KadeCTBY
peareHToB, LIMXThI, PaCTBOPOB, MyJbIbL, THAPATOB, IIAMOB, OUMINEHHBIX
pacTBOPOB

TexHOIOTHS NPUTOTOBJIEHHS PEar¢HTOB, MOPSIOK H CIIOCOOBI HX JA03UPOBKH

Texaoorus TIPATrOTOBJICHUA HOHOOOMEHHBIX CMOIJI, J3JIF0aHTa

ITpaBuJia 3arpy3Kd U BHITPY3KH THAPOMETALTYPIHYECKHX arperaros

HpaBHHa XpaHCHHA PEaKTHUBOB, KHCIOT, mieJIoue u MaTepuaios,
COZCpXallMX AparouCHHbIC MECTAJUIBI

Merozasl OnpeAciCHUs BUOOB KHCIIOT, IIICJIO‘IGfI, TBEPABIX PCAKTHBOB ITO HX
CBOHCTBAM M BHELIHHUM IIpU3HAKaM

IIpaBuia BOCCTAHOBJICHHs PabOdYMX CBOMCTB H CMEHBI (PHILTPOB W (WIH)
(GUIBTPYIOINHX 3JIEMEHTOB

CxeMBl CHTHAJIU3alMU H 6JIOI(I/lp0BKPI, CHCTEMBI BHYTPHHCXOBOﬁ CBJA3H H
CBS3H €O CMEXHBIMU IIEpeAeiaMH NOJpa3saCIICHUA MPUTOTOBICHHA MINXTBI

TpeGoBanuss  MHCTPYKUHMH 1O  OOCIYy)XMBaHHIO  OCHOBHOTO  H
BCIIOMOTaTEIBHOr0 060py/I0BaHMs IOAPA3IEICHUA IPUTOTOBICHHS XTI

TIpaBuna paboTHI C BAKYYMHO# TEXHHKOH, anmapartypoi, paboraroeit mox,
H3OBITOUHBIM JaBJIEHHUEM, CO CXKAThIMH ¥ TOPSYHMH rasaMu

HpaBHIIa OCTAaHOBKH H TIIyCKa OCHOBHOIO H BCIIOMOTraTeJIbHOI'O
06opy/:103amm noApa3aACICHUs IPUTOTOBICHH A HIMXTBI

TpeOOBaHHA K TEXHOJOTHYECKOMY HMHCTPYMEHTY, HPHUCIOCOOICHHAM
no/Ipa3AeCHUs IPATOTOBICHUS IINXTHI

Tpe6013a1m>1 IJIaHA MO JIOKAJIM3alluy ¥ IMKBUJallAH MOCJICAACTBUM aBapm‘/l Ha
06CJIY)KI/IBaeMI>IX y4acTKax noApa3aciaeHHAs IIPHIOTOBJICHUS HINXTBI

TpeGoBaunsi GHPOYHOH CHCTEMbI M HapsIOB-JONYCKOB IPH pabote B
HOpa3ie/ICHHH MPATOTOBJICHUS IIHXTHI
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TpeGoBaHHs OXpaHBI TpyJa, NIPOMBILLICHHOH, 3KOJIOIHYECKON M MOXKapHOU
6€e30I1aCHOCTH Ha 00CIIy)KHBAEMOM Y4acCTKE IOAPA3ACIICHHUs IPHTOTOBIICHHS
IIMXTBI

Hpannna BEOCHUd H XpaHCHUA TEXHUYECKOMU JOKYMEHTAllUH HA
oﬁcnyxcnsaeMOM y4acTKe noapasacincHusd NPUroTOBICHUS INUXTHI

IMTporpammuoe obecreyeHHe paboyero MecTa Ha OOCIY)KMBAEMOM Y4YacTKe
N0/Ipa3Jic/ieHust IPHIOTOBJIEHHS IMHXTHI

Hpyrue

XapaKTCPUCTUKH

3.1.2. TpynoBas ¢pynxnus

YipasieHue TEXHOJOTHYECKHMH IIPOLECCaMH
pazMoa OOKCHTOBOM, HeeMMHOBOH PyEl,
TIPUTOTOBJIEHHUS U3BECTH, H3BECTKOBOTO MOJIOKA, YpoBeHb
HaumeHnoBarve | 000POTHOTO, K&yCTHYECKOI0, COXOBOIO Kon | A/02.3 (noypOBEHB) 3
PacTBOPOB, IPATOTOBJICHHS IIHXTHI (ITYJIbIIb, KBATH(UKAUHH
PacTBOPOB) I aBTOKJIaBHOIO BBILLEIa4YHBaHHS,
CIIEKAHHUS
Tponerocsene 0 [ o X_| et
Kon PeructpaunoHHbIH HOMED
OpHIrUHAIA IpodecCHOHAILHOTO
CTaHmapTa
TpynoBeie neACTBUSA [Tonyyenune (mepepaya) HHGOPMAIHY IPH IPHEME-C/Ia¥4e CMEHbI O CMCHHOM

IPOH3BO/ICTBEHHOM 3aJIaHUH, 0 TEXHOJOTHYECKHX pexuMax
oGcyxuBaeMoro o6opynoBaHus, 00 MMEBIINX MECTO B TCYCHHE CMCHBI
OTKJIOHEHHSAX OT YCTaHOBJICHHOTO pexXuMa paboTel, HEMOMAAKAX U 0TKa3ax B
paboTe TEXHOJIOrM4ecKoro 060pyaOBaHHUs MOAPA3JCIIECHAS IPUTOTOBICHHs
IIAXTH] X PUHATBIX MEpax M0 HX YCTPaHCHHIO

IIpoBepka (pH mpHEMKE CMEHBI) PabOTOCIIOCOOHOCTH TEXHOIOTHYECKOTO
06OpyloBaHHS M  COOTBETCTBHS  ()aKTHYECKHX PEXHMOB  paGOThI
TEXHOJIOTHYECKOr0 000pYAOBAHH 3aJaHHBIM

VipapieHne 3arpy3Koil ChIpbA, IIyJBIBI, IOJYNPOAYKTOB, XHMHKATOB,
3QIMBKOM PacTBOPOB M PEarcHTOB B TEXHOJIOTHYECKOE 000pyi0oBaHHE

VipaBlieHHe TEXHOJIOTHYECKUM IIPOLIECCOM MOKpOro pa3Moja H J0MOJjia
He()eMMHOBOM pyZJBl, pa3Molia H3BECTHAKA COBMECTHO C He(eIMHOBOM
MyneOOd M U3BeCTHAKA C OOKCHTOM, JoMona He(pelMHOBOH MIMXTEL
M3BECTHAKA, MOKpPOT'0 pa3Moia 60kcHTa, HEQETHHOBOrO CIieKa

KOHTpONL COOTBETCTBUA 3a[]aHHOMY DEXHMY M PEryJHPOBaHHE PEXHMOB
paGoTHl MENBHHMI Ha YYacCTKE MOKpOro pasmoiia (IPOH3BOAHTENHHOCTH,
TOHMHBI TIOMOJIa, COOTHOIIEHHsS HM3MeJb4YaeMBlii MaTepuan — OOOPOTHBIH
pactBop, cozmepxaHus Al203, KaycTHYECKOr0 MOAyTd B AIIOMHHATHOH
nynbne), o0OpYAOBaHHS y3Jla OPUTOTOBJIEHHs PacTBOPOB Ha y4YacTKax
NPUrOTOBJIEHHS H3BECTKOBOI'O MOJIOKA, KayCTHYECKOI0 pacTBOPa, COMOBBIX
PacTBOPOB

KOHTpOJ'IB H3BECTKOBOI'O H HICJIOYHOI'O MOJIyJ'ICﬁ Ha y4acTKax BCCX cTraaui
IPHTOTOBJICHHUS IHXTEHI

KOHTpo/Ib H peryiMpoBaHHE YpPOBHEH pPacTBOpPOB B NPOMEXYTOYHBIX H
COOPHEBIX EMKOCTSIX, PaCpeAeTHTENbHBIX KOPoOKax




10

VipaBieHHE TEXHOJIOTHYECKMM IPOLECCOM, KOHTPOJIb M PEryIHPOBaHHE
PEXHMOB PabOTHl 00OPYZNOBaHHA IIPUIOTOBJICHHMsS H3BECTKOBOI'O MOJIOKa,
06OpOTHBIX pacTBOpoB (ammaparoB Muka, murarencH, KiacCH(QHKaTOpOB,
HACOCHOr0 00OpymOBaHHsA, COOPHBIX MEIIAIOK, ABTOMATHKU I10Ja4H H
JIO3HPOBKM KPENKOro M cnaboro pacTBOpOB M INOIIEPXKaHHS YPOBHSA B
ycpenHuTeNsHOM OacceiiHe), 00OpynOBaHMs NPUIOTOBIICHHS pPacTBOpa
KAayCTHYECKO# IIeNnoyd (KayCTHIEPOB, [BYXBAPYCHBIX CryCTHTENEH,
¢uneTpOB, crycruteneit, 3yMnd-MeImanokK, penybIaropoB, AByXbsIpPYCHBIX
TIPOMBIBATENEN )

VpasieHue TEXHONOTHYECKUM MPOIECCOM YCPEJHEHHs IMXTHI, KOHTPOJb
COOTBETCTBHS 33JaHHOMY PEXUMY M PEryIHPOBaHHE PeXHMa pabOTEI CHCTEM
oOcCclieYeHHs] IIOCTOSHCTBA YPOBHA IIMXThI M IHEPEMEIIHMBAHUA B
KOpPeKUMOHHBIX GacceiiHaX, HacoCOB, IIPHBOJOB MEPEMELIMBAIOMMX
ycTpoiicT, 6akoBO# ammapaTypel, peTyIHMPYIOIHX KIaNaHOB W 3allOPHOM
apMarypsl  Oloka  KOPPEKUHMOHHBIX  0acceHOB  IOApa3/ieiiCHHUs
IPHATOTOBJIEHUS IIAXTHI

BriBoa paﬁoqeﬁ CXEMBl YCPCOHCHHA Ha YHUCTKY OT TCXHOJIOTHUYCCKHX
0TX0J0B

KOHTpOJIb CHCTEM aBTOMaTHYECKOTO PEryJMPOBAaHMA MpoLecca pasMoiia
JO3HPOBKA 00OPOTHOIO PacTBOpa, CHCTEMBl aBTOMATHYECKOIO YIIPaBIICHHS
3arpy3Koi MaTepHasia, KpeNKoi MPOMBOIBI H COJIOLIEIOYHOrO pacTBopa B
MeJIbHULIBI

MOHMTOPHHI TEKYIMX IOKasaTeled XoJa TEXHOJOTMYECKHX IPOLECCOB
NPHTOTOBJIEHHS IIMXTHI, MPHHATHE MEP N0 KOPPEKTHPOBKE PEXHUMOB IpH
OTKJIOHEHHHM OT 33JaHHEIX TapaMeTpoB

Ot60p npob py/bl, MyIBIEI MENLHHMLL, Pa3MOIOTOr0 NPOAYKTa ¥ 060POTHOTO
pacTBOpa B COOTBETCTBHH CO CXEMOH aHAIMTHYECKOrO KOHTPOISA
TIO/ipa3/ieJICHHs IPUTOTOBJICHHUS IMXTHI

Opranmsamust paboT MO MOATOTOBKE K PEMOHTY, OCTaHOBKa H IIyCK
OCHOBHOTO H  BCIIOMOTaTeSbHOrO  OOCTyXHBaeMoro o0opynoBaHHs
Hopa3/ieyieH s OATOTOBKH IIMXTHI, IpHEMKa 060pyIoBaHHs U3 PEMOHTA

CBOEBPEMEHHOE OCYLIECTBICHAE MEPeX0fia HA PE3CPBHBIA  PacXoHbIA
OacceilH moapa3aeieHus MPUIOTOBJICHMS IMMXTHI

I[lepexmoueHre KOMMYHHKAIlMA IO XOAy BENECHHS TEXHOJIOIHYECKOTO
Tpolecca, a TAKKe IPH 3alycke B paboTy WM BBIBOJE M3 PaboOTHI
THAPOMETALUIYPrUYecKoro o00pyAoBaHHs MOAPA3ACICHUS NIPUTOTOBICHHS
LIMXTHI

HHTepakTHBHAs B NpeAenax KoMnereHunH (qomycka) pabora ¢ ACYTII Ha
00CIyKMBaEMOM yJacTKe IOApa3/ICICHUs NPUTOTOBICHUS INHXTHI

Benenne pa6ouero xypHaia 1 yYeTHOH JOKyMEHTALMK Ha 00CITyXXHBaEMOM
y4acTKe MOZIpa3fie/IeHUs] IPUTOTOBJIECHHUS IHXThI

Heo6xonumeie yMEHHS

OnpefiensaTh  BU3YyalbHO HMIH C  MCIOJB30BAHHEM  KOHTPOJIBHO-
M3MEPHUTENLHBIX YCTPONUCTB H CPE/ICTB ABTOMATHKH OTK/IOHEHHE NapaMeTpoB
paGoThl M TEXHOJOTHYECKHX PEXUMOB OCHOBHOIO M BCIIOMOraTeTbHOrO
o6opyJoBaHMs NOAPA3JCNCHUS NPHTOTOBICHMS IIUXTHI OT HOPM H
ONIPE/IENATH HEOOXOIUMBIE KOPPEKTUPYIOIIHE MEPBI

VIpaBnaTh OCHOBHBIM M BCIIOMOTaTelbHBIM O0OpYNOBaHHEM y4YacTKa
MOKpPOIO pa3Mmojia IMOJpa3fic/ieHHs] IPHrOTOBJIECHHs LIMXTHI, 3aJaBaTh H
KOPPEKTHPOBATH PEXXUMBI (TeMIT) 3arpy3ku 000opyoBaHUs

PeryIupoBath IIpONIOPLIWHA I0ABAEMBIX B MEJIbHHILI GOKCHTA M 060POTHOTO
pacTtBopa (mis1 GailepoBCKOro crocoba), NpOIOPLUHH 3arpy3Ku HedeTMHOBOH
pyasl B 0GOpOTHOrO pacTBopa, He(EeIMHOBOIO CHeKa, cMecH OokcHTa ¢
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H3BECTHAKOM M COZOIIETIOYHOTO PacTBOPa, KPEHKOi IIPOMBOIBI U crieKa (UL
cioco0a CrieKaHus)

Vhpasinare cucTeMoit obecnedeHHs] 3aJaHHBIX YPOBHEH pacTBOpOB B
IPOMEXYTOUHBIX M COOpPHBIX €MKOCTSX, IOCTOSHCTBA YPOBHS INMXTHI B
KOPPEKIMOHHBIX 6acceiiHaX o/Ipa3/ic/ICHUs] IPUrOTOBICHUS INHXTHI

VOpaBiaTe OCHOBHBIM M BCIIOMOTaTENBbHBIM O0OOpYIOBaHHEM Y4acTka
TIPUTOTOBJIEHHS H3BECTKOBOTO MOJIOKA, KayCTHYECKOTO PacTBOPA, COAOBBIX H
0GOpOTHBIX PACTBOPOB, DPEAreHTOB, KHCIOT, MIENOYEH mOApas/AeneHus
TIPATOTOBJICHHUS IIHXTHI

KoppeKkTHpoBaTh U3BECTKOBBIH H IIEIOYHOH MOJY/H HIMXTHI IIyTEM TOYHOM
JIO3HPOBKM KOMIIOHGHTOB INHXTHI (HedenMHOBOH pynabl, M3BECTHSKA,
000pOTHOTO pacTBOpa)

yl’[paBJI}ITB OCHOBHBIM H BCIIOMOraT€JIbHbIM OGOpY}IOBaHI‘ICM YuacTKa
YCPCAHECHH NNUXTEI IOAPA3ACIICHUS IPUT'OTOBJICHHS TUXThI

Kontponuposars ¢ nomomibio fanHerx ACYTII, KHMII, pesynsraToB aHamu3a
npo6  HWIM  BU3YalbHO  COOTBETCTBHE  TEKYMIMX  IIOKa3arelnei
TEXHOJIOTHYECKOr0  Ipolecca  YCTAHOBIEHHBIM M OIEPaTHBHO
KOPPEKTHPOBaTh DPEXHMBI pPabOThl 3a/leHiCTBOBAHHOIO 00OpYHOBaHHUS
H0Jipa3deJIeHHs] IPUTOTOBJIEHHS IMAXTHI

Be3onacHo oTOMpaTh NMpeACTaBUTENbHBIE NPOOBI B YCTAHOBJICHHBIX TOYKAX
KOHTPOJIA MO pa3/ie/IeHHs] IPHTOTOBJICHHS LIHXThI

KoHTponupoBaTh KadeCTBO IPOAYKTOB pa3MoJia, W3BECTKOBOIO MOJIOKA,
KayCTHYECKOTO PacTBOpPa, OOOPOTHBIX PacTBOPOB H YCPEIHEHHOM IIHXTHI C
nomombio maHHEIX ACYTII, KWII, pe3ynbTatoB aHammsa npo6 HIH
BH3YaJIbHO

PaGotate ¢ ACYTII ofcnyxuBaeMOro ydacTka MOIpPAa3ACIICHHS
IPATOTOBJICHUs [IHXTHl HA YPOBHE KBAIM(HMIMPOBAHHOrO MOJb30BATEN,
BBOAUThL MHQOpMAIMIO B CHCTEMy aBTOMAaTHYECKOr0  yNpaBICHHA
npoueccamy (MPH HAIMYMM KOMIICTCHIMH U JOCTYNa COOTBETCTBYIOMICTO

YPOBH:)
Be3 HapymeHHs HOPMAIBHOTO XO0Ja TEXHOJIOTMYECKOro mpoluecca
OCYLIECTBIIATD HEeoOXO0MMBIE [EepEeKIOYECHHS KOMMYHHKaIHK

TEXHOJIOTHICCKOI'O 060pyn03a}ma NoApa3/ICICHI IIPATOTOBJICHUA IIMXThI

Becth B pydHoM pexuMe (IIpH OTKasax MM COOAX  CHCTEMEI
AaBTOMAaTHYECKOTO yIpaBICHAA TIPOLIECCOM) 00CITy)KHBacMBbIH
TEXHOJOTHYECKHM IpOIlecC: pa3sMoll M JIOMOJ; II€PEMELIMBAHHC B
KOPPEKIHOHHBIX ~0acceifHaX; IpPHIOTOBJICHME H3BECTKOBOTO MOJIOKa,
KayCTMYECKOTO PacTBOpa COJAOBBIX M OOGOPOTHBIX PacTBOPOB; YCPEAHCHHE
HIHXTBHI

BecTH KOMIUTEKC paGoT 10 MOArOTOBKE K PEMOHTAM, BHIBOAY U3 PaboOTHL,
IpUEMKE MOC/IE PEMOHTOB M BBOAY B SKCIUTyaTalHiO OOCIYXHBAEMOIo
060pyI0BaHus IOAPA3AE/ICHHS IPHTOTOBJICHHAS IAXTHI

TIpMeHATH CPEACTBA HHIMBUIYAIbHOMN 3aIUTEL, CPEACTBA MOXKAPOTYIICHUS
¥ 110JIb30BAThCA ABAPHIHBIM HHCTPYMEHTOM B aBApMHHbIX CHTyalUsAX

[lonp30BaThCcs NPOTPaMMHBIM  obecreueHHeM Ha  paboueM — MecTe
00CITy)KMBAEMOTO YJaCTKa IO/Ipa3Je/ICHHs IPUTOTOBJICHHS IIMXTHI

Heo6xoauMble 3HaHAA

YcTpoiicTBO, MpHHUAN PaGOTHI, MpaBWIa TEXHAYCCKOH JKCIUTyaTalluH H
o6ciyxuBanus 06opynoBanms, MexaHn3MoB H yctpoicts, KHII u cpeacts
ABTOMATHKH, IPUMEHAEMBIX JULS PEryIMPOBAHMs IPOLECCOB IPUIOTOBICHHS
IIHXTHI
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AINapaTypHO-TEXHOJIOTHYECKUE CXEMBI GJIOKOB (YJaCTKOB, y3JI0B). pa3morna
M JIO3MPOBKH, KOPPEKIHMOHHBIX 6acCeHHOB; IIPUTOTOBJICHHS COLOBOTO
pacTBOpa, H3BECTKOBOTO MOJIOKa H KayCTHYECKOH 1IEI0YH

TeXHOIOrHYeCKHH IIPOLIECC H TEXHOJIOrHYECKHE PEXKHMBI pabOTE OCHOBHOTO
000pynoBaHMs IIOAPa3AC/ICHHS IPUTOTOBICHHS IMHXTHI

Ha3nauenue u d)HBHKO-XHMI/I‘iCCKHC OCHOBBI ITpOHECCOB, NIPUMEHACMBIX B
TEXHOJIOTHH NPUTOTOBJICHUSA IITUXTHI

3naveHye mokasareleid HM3BECTKOBOIO M IIEITOYHOI'O MO,Z[y.]'ICﬁ IHAXTHI H
CIIOCOOBI HX pEryJIHpOBaHUSA ITYTEM JTJO3UPOBKH KOMIIOHCHTOB HINXTHI

XuMHYECKHI COCTaB M CBOiCTBa IepepabaThIBacMbIX MaTepHaloB

TpeGoBanus K KadecTBY HeEIMHOBOH PyJibl, H3BECTHSKA, OOKCHTAa, IIUIAKA,
KaIbIIMHUPOBAHHOM COMIBI, KayCTHYECKOH COJbI, COCTaBYy W3BECTKOBOIO
MOJIOKa, COOBOTO pacTBopa, 000pOTHOrO PacTBOpa, MPOJAYKTOB pa3Moia, K
rOTOBOH IIMXTE

HopMbl pacxofia CHIPbS, OCHOBHBIX M BCIIOMOTaTeNbHBIX MAaTepHalIOB,
3HEPrOHOCHTEIEH M CIIOCOOBI CHIDKEHHUS PACXOIHBIX KOO (HIHEHTOB

I[IpUuMHEI OTKJIOHEHHs TEXHONOTHYECKMX PEXHMOB M (WiIH) IapamMeTpoB
paboThl 000PYAOBAHUSA OT HOPM, CTIOCOOBI IIPEAYNPEXKACHHS U YCTPAaHECHUA

CxeMBl MaTe¢pHaAJIbHBIX IIOTOKOB, KOMMYHHKaHHﬁ, IpaBuia NCPCKIOICHUA

Buasl ¥ 0cOOEHHOCTH NPAMEHEHHS Pa3/MYHBIX MEIOMHX Tell, PyTepOBKH
MEJIBHHUI]

TPCGOBaHI/Iﬂ TEXHOJIOTHYECKUX PIHCTp}’KI.IPIﬁ nporecca IMPUIOTOBIICHHS
IIIUXTHI, TEXHOJIOTHYECKUX KapT, KapThl NOIIArOBOro BHIIIOJHCHHA onepaunﬁ

Hpamma p360TI>I B CHCTEME€ aBTOMATHYECKOrO YNpaBJCHHA IIpoNECcCaMH
IIPUTOTOBICHUS PYHBI, IO3UPOBKH OGOPOTHOFO pactBopa H 3arpyskKH
MCIJIBHHI

CxeMpl aBTOMATH3alliM TIIpollecca TPUTOTOBICHHMS pyAbl H  TOYKH
peryJIMpOBaHHs CUCTEMEL

Meroauka pacuerta OO3UPOBKH 060p0THOF0 pacTBopa, MmoAaBacMoOro B
MCJIBHHIIBI

CxeMBl, TOUKH KOHTPOJIS, HOPSIOK K IIpaBHIIa oT6opa mpo6

IIpaBuna mycka, OCTAaHOBKH, NEPEKIIOYEHHs 00OpYIOBaHHS H IOTOKOB Ha
TEXHOJIOTHYECKUX Y4acTKaX [10Apa3Je/IeHAs IPUTOTOBJICHHS IHXTHI

CxeMbl CHTHAIM3aOWH H GHOKPIPOBKI/I, CHUCTCMEI BHYI‘pPIIICXOBOﬁ CBA3HU
noApa3iCjACHNA IIPUTOTOBJICHHS IMNXTHI U CBA3H CO CMCXKXHBIMH NCPECACIIaMHU

Tpe6oBanusi  HUHCTPyKIMH 1O  OOCHYXMBaHHIO  OCHOBHOIO  H
BCIIOMOTaTENFHOr0 000pyAOBaHHUS NOIPa3ACI€H s IPUTOTOBIICHHS IIMXTHI

TIpaBuna paGoTHl ¢ BaKyyMHOH TEXHHKOM, alnapaTypoi, paboTaromiel mox
HU30BITOYHBIM JaBJEHHEM, CO COKATHIMU M TOPSYHMH ra3aMH, IapoM

[lpaBuia OCTAaHOBKM H IIyCKa OCHOBHOITO H  BCIIOMOraTe€IbHOTO
06opyA0oBaHMS TO/IPa3/IENICHUs IPUTOTOBIEHUS IMUXTHI

TpeGoBaHHs K TEXHOJOTHYECKOMY MHCTPYMEHTY, HPHCIOCOOICHHM
N0/ipa3/ieieHUs IPHTOTOBICHHS IIAXTHI

Tpe6OBaan IUIaHa IO JIOKAJIM3allMi ¥ INKBHJAlINH MOCJIEACTBUHA anapm‘zi Ha
060J'Iy JKUBAaeMbIX Y4aCTKaX NOAPA3ACICHHA IPUTrOTOBJIICHUS ITHXTHI

Tpe6Gopanus OMPOYHOH CHCTEMBI W HApS/IOB-IONYCKOB NpH paGore B
N0Apa3 e ICHUH IPHTOTOBJICHHS IIUXTHI

Tpe6GoBaHKs OXpaHBI TPYAA, IPOMBIILICHHOH, 9KOJIOTHICCKOH 1 HOXKapHOH
6e30MacHOCTH Ha 00CITy)KHBAEMOM YYacTKe MOJApa3ae/ICHUs IPUTOTOBICHHA
IIHXTHI
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[lpaBuna BeneHHd M XpaHEHHS TEXHHYECKOH JOKYMEHTAllMM Ha
00CITy)KHBaEMOM YUYacTKe IOpa3JeIeHUs] IPUTOTOBICHHS IIHXThI

I[Iporpammuoe obGecneuenne pabouero Mecra Ha 0OCIY)KHBAEMOM y4acTKe
TI0/ipa3/ie/ICHHsl IPUTOTOBIECHHS IMHXTHI

Hpyrue

XapaKTCPHCTHKH

3.1.3. Tpyaosas pyHxuus

HaumeHnoBaHue

TTpoucxokaeHue TpynOBO#H
$yHKIHI

anaBIIeHHe TE€XHOJIOTHYECKIMH IIPOIIECCAMH
YposeHb
IIPUTOTOBJICHUSA CHIPbA JUIA IPOHU3BOJACTBA
p 6 P p o Kon : A/03.3 (orypoBeHsb) 3
JIETKHX, O1aropoJHbIX, pEAKUX IBCTHBIX KBATHpHKALUT
METALUIOB M PEAK03CMENBHBIX MAaTCPHAJIOB
Mi
Opurunan X 3auMCTBOBaHO U3
OpHMIrHHaJIa
Kon PerucTpauMoHHbI HOMEP
OpHruHaia npodecCHOHATILHOTO
cTaHaapTa

Tpynossie nefcTBus

INony4enue (nepenaya) HHGOpMaNKH NIPH NPHEME-CIAYe CMEHBI O CMEHHOM
IIPOH3BOJICTBEHHOM 3a/IaHuH, o TEXHOJIOTMYECKUX peXEMax
obcmyxuBaeMoro o60OpyIOBaHHA, 00 HMEBIIMX MECTO B TEUEHHE CMEHBI
OTKJIOHEHHSX OT YCTAHOBJIEHHOTO pe)XXuMa paboThl, HENONAIKaX ¥ OTKa3ax B
paboTe TEXHOJIOTHYECKOro 00OpyNOBaHHS MOAPA3NENCHUs MPHUTOTOBICHHAS
ChIpbd (IIMXTHI, PacTBOPOB) HPOM3BOJACTBA PEAKHX, PEAKO3EMEIbHBIX H
IPOYUX [IBETHHIX METAILIOB H NPUHATHIX MEPAX 0 UX yCTPaHEHHIO

KOHTPOJIL HaMM4Ydsd M COOTBETCTBHSA HOPMATHBaM HCXOAHBIX ChIpbI,
BCIIOMOTAaTCIIBHEIX H OGOPOTHBIX MaTCpHalioB, IpHUCAOOK U1 BCACHHA
TEXHOJIOTHYECKOTO IIponecca NPUTOTOBJICHUS ChHIpbA UIA NPOH3BOACTBA
PCAKHX, PCAKO3CMEIBHBIX U IIPOYHX IBCTHBIX MCTAJIOB

TIpoBepka (npu mpHEMKE CMEHBI) pabOTOCIOCOOHOCTH TEXHOJIOIHYECKOTO
o0OpyZOBaHHS; B  NEPEXOAAIIMX  IHKIHYHBIX W HENPEPHIBHBIX
THAPOMETA/UTYPIHYECKAX  IPONECCaX — COOTBETCTBHA — (aKTHYECKUX
PEXHMOB pabOTHI TEXHOJIOTHYECKOTO 000PYA0BaHHS 32/ JaHHBIM

IIpoBepka cOCTOSIHUs KOPITyCOB anIiapaTypbl, FEPMETHYHOCTH YILIOTHEHMUH,
HaIW4us Te4eH 13 pe3epByapoB U PUTHHIOB, IPHHATHE PEIICHHH O NOpsAAKe
yCTpaHEeHH: BbIABICHHBIX HEMOJIAI0K

JloctaBka, [OpUeMKa, CKJIQAHPOBAaHHE  KOHLEHTPATOB,  PEareHTOB,
MaTepuanoB, KHCIOT, Inenodeli B COOTBETCTBHHM C TEXHOJOTHYECCKHMU
KapTaMHu

MOHHTOPHHT YPOBHSI 3allONTHEHHMS E€MKOCTEH JJisi PeareHToB, KHCIIOT,
mesouei, 06ecrnedeHHe uX TMONOMHEHUs (IPH HeO6XO0AUMOCTH)

HpOBClIeHI/IC 3aME€pPOB H pPAcY€TOB pearcHToOB, OCTATKOB TBEPAOTO B
CI'YCTHTCILIX, B p€akKTOpax NpUroTOBICHUA CBIPbS

Pacuet J03UPOBOK (KOJIH‘ICCTB&) BBOJJUMBIX B HCXOJHBIC KOHIICHTPATHI
NPOMIIPOAYKTOB, pPacTBOPOB, IICKOB, CIICKOB, IyJbNbl, KOMIIOHEHTOB
(KHCJIOT, HIEN0YeH, XUMUYECKUX peareHToB, IIPUCAOK, BCIIOMOTAaTE/IBHBIX 1
060p0THLIX MaTepI/laJIOB) Ha OCHOBE IIPOHU3BOJICTBCHHOTI'O 33JaHHA

IIpHroTOB/IEHHE UCXOMHBIX PEarcHTOB, MATCPHATOB, MHOIOKOMIIOHEHTHBIX
PacTBOPOB, PEAKTHBOB M JJEKTPOIHTA HEOOXOAMMBIX KOHLCHTPAIMH,
IyJbIIEl M3 PYAHOTO MaTepHala, KOHLEHTPATOB M IOJYMPOAYKTOB JUIA
HOJaYd B  TEXHOJOTHYECKHE IPONECCHl  TMAPOMETAILTYpPrU4eCKOro
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IPOM3BOJICTBA THTaHA, PEAKUX H ONIArOpOIHBIX METAIOB, PEIKO3EMENbHBIX
MaTepHalioB, KpPHOJIHTA, (TOPUCTOrO M KpeMHEPTOpHCTOro Harpws,
(TOPHUCTOrO ATIOMHHUS

B3BelMBaHHEe IIHXTOBBHIX MaTe€pUalOB, CMCIIMBAaHHE MX B CMECHMTENX,
nofaya B OyHkepa U W3 OYHKEPOB B XJIOPAaTODPHI, PEryIHPOBaHHE IHTAHUA
XJIOPATOPOB B MPOU3BOJICTBE TUTaHa

IMoaroroBka k IporeccaM HOHHOIO oOMeHa HOHOOOMEHHO# CMOJIBI, 3arpyska
KOJIOHH CMOJIOH, peresepanus CMOJI MO0 OKOHYaHHH ITPOH3BOACTBCHHOIO
ITHKJIa

HpI‘II‘OTOBJIeHI/Ie JJII0AHTOB K IIponeccaM pasACiICHUd PEAKO3EMCIbHBIX
3JIEMEHTOB H JAparolieHHBIX METAJJIOB METOIOM HOHHOI'O obMeHna

3arpy3ka ChIpbsi (KOHLICHTDATOB, I0Ty(pabpuKaToB, XMMHKATOB), 3QIMBKa
pacTBOpOB, KHCIOT, INENOYEH, PpEarcHToB, IMyJbIbL, KOHIEHTPATOB,
noj1y GabpUKaTOB, SJEKTPOIUTOB; I0J]a4a BOJIBL, CXKATOr0 BO3/yXa, Napa, rasa
B FH/IPOMETALTYPrUYECKHE arperarsl (PeakTopbl, KOJIOHHBI, OaKd, MCHIAJIKH,
aBTOKJIABBI, CEMApaTopPbl, I0JOrpeBaTeld, 6aKoBYIO anmnaparypy, ariTaTopsl,
NavyyKd, MEJBHULBL, THAPONYILIEPH, pEMYJBIATOPHI, MEPKOIATOPEI,
ZEKOMIIO3€PBI, CTYCTUTEH, KapOOHH3aTOPBI) M BBIIPY3Ka MOIYNPOAYKTOB B
NPOH3BOJICTBE TUTAHA, PEIKUX, PEAKO3EMEIBHBIX H IParolE€HHBIX METALIIOB
IoJ PpYKOBOACTBOM amNaparTduka-THAPOMETALIypra Oojee BBICOKOM
KBaTHQHUKALHT

VipasineHue — TEXHOJOTMYECKHM  IIPOLIECCOM  MOKpOro  pasmona
(n3MenbYeHns) pyA, KOHIEHTPATOB, IEKOB, OOOpOTOB, COJAEpMalIUX
pelKo3eMenbHbIe YIIEMEHTH (nanee — P33)

VnpaBneHue TEXHONOTHYECKHM IIPOIIECCOM BCKPBITHS MOHALMTOBBIX H
GaCTHE3UTOBBIX KOHIICHTPATOB PEAKO3EMENBHBIX 3JIEMEHTOB CIIOCOOOM
cynbatuzanuu (06paboTKa KOHIEHTPHPOBAHHOH CEPHOM KHCIOTOH) HIH
crmoco6oM 06paboTkd  mENOYBl0  (PacCTBOpaMH  €IKOTO HATpus) ¢
OCIEYIOIMM pacTBOPEHHEM OcCajKa — CMECH TuapokcumoB P3D B
KOHIICHTPHPOBAHHOH COJISIHOM KHCIIOTE

VipaBlieHne  TEXHONOTHYECKMM  HPOLECCOM  BCKPHITHS  CIOXHBIX
KOMIUIEKCHBIX BHIOB CBHIpbS (JIOIIapHTOBOrO THIIA) B TEXHONOTHH
XJIOPHPOBaHHMs, PaCTBOPEHH IJIABOB NIPOLIECCA XIIOPHPOBAHUS H BBIICICHHS
xonnenTparos P32 i nocieayromei 06paboTKu

PerymupoBanue pexuMa paboTel 000pyHOBaHHs Y3/I0B IIPHTOTOBJICHHS
pacTBOpOB, 3arpy304HBIX YCTPOHCTB M NHUTareleH, CenapaTopos,
KJIacCH(pHUKaTOpPOB, HepEMELIHBAIOLIAX YCTpOMHCTB, crycrarenei
(KOHIIEHTPATOPOB), PeIyIbIaToOpOB, (QHIBTPOB, HACOCOB, PEryIHPYIOLIAX
KJIAIIaHOB M 3aIIOPHOM apMaTyph! Ha yJacTKax IIPHTOTOBJICHUS ChIPhS

KOHTpOJNb COOTBETCTBHS 3aJlaHHOMY PEXHUMY M PETYJIMPOBAHHC PEKHMMAa
paGoTHl MENBHUIL: TPOU3BOJMTENIBHOCTH; TOHMHBI MOMOJNA; COOTHOLIEHHUS
HW3MeNnpyaeMblit Marepuan — paboumii pacTBOp;, XHMHYECKOIO COCTaBa
MyNbObl IPU COBMEIIEHMH C PAcKpHITHEM CHIPbS Ha y4acTKaX MOKpPOTO
pa3moina

VipaBieHHe TEXHONOTHYECKHM IIPOLECCOM YCPEIHCHHS IMMXTHI, MYIbIIBL,
PacTBOpPOB

KoHTpO/NbL cHCTeM aBTOMAaTHYECKOTO PETYJIMPOBaHMs Mpolecca pasMoria,
NPUTOTOBEHHs.  HCXOJHBIX  PEareHTOB,  PEaKTHBOB,  MaTEpHATIOB,
MHOTOKOMIIOHEHTHBIX PacTBOPOB, IyJIbIIBI, SJEKTPOIMTA, KHCIIOT, IIEI0YeH
3a/laHHON KOHLICHTPAaLlUH

Ot6op mnpo6 pyapl, KOHIEHTPaTOB, IIMXTOBBIX MAaTEpHAIOB, IIyJIbIIBI
MEJIEHHII, PACTBOPOB COJIE, Pa3MOJIOTOTO IIPOJyKTa H 000POTHOIO pacTBOpa
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B COOTBETCTBHH CO CXEMOH aHaJMTUYECKOIO KOHTPOJII MOAPa3ACIICHHS
IIPUTOTOBJICHHUSA ChIPbS

Opranusanus paboT IO NOATOTOBKE K PEMOHTY, OCTAHOBKE H HYCKY
OCHOBHOTO M  BCIOMOTAaTelbHOTO0  000pyxoBaHHMA  OOCIy>KHBaeMOro
nofipas/ielieHus OArOTOBKH CHIPhs, IPUEMKA 000pyI0BaHUS H3 PEMOHTa

[NepeximodyeHrne KOMMYHHKALMH IO XOJAYy BEJCHHS TEXHONOTHYECKOrO
npomecca, a TaKXke NpH 3amycke B paboTy MM BBEIBOJE H3 paboThHI
THIPOMETALTYPriIYecKOro 060pya0oBaHus IMOAPA3AE/iCHUs MPHUTOTOBICHHS
CBIpbS

CBOEBpPEMEHHOE OCYIIECTBICHHE IEpexXoa Ha pe3epBHBIA PACXOMHBIH
Gaccelin moApa3AeIeHs] IPUTOTOBJIICHHUS CHIPhS

MOHHTOpHHF TCKYIIHUX IOKa3aTeJeH M X0Jla TEXHOJIOTHYECKHX IpoHECCOB
MPHTOTOBJICHUSA INMXTHI, IIPUHATHE MEP IO KOPPCKTHPOBKC PCXKHMOB IpH
OTKJIOHCHHH OT 3aJJaHHBIX NapaMCTpPOB

WurepakTuBHas B npeneiax koMnetreHmH (Jomycka) pabora ¢ ACYTII Ha
00CITy)KMBaCMOM YYacTKe IOAPa3AeICHHs IIPUTOTOBJICHHS ChIPbsI

Benenue paboyero xypHaja U y4eTHOH JOKYMEHTAIlHH Ha 00CIy)KHBaeMOM
y4aCTKe MOJIpa3AeICHHs IPUTOTOBIECHHS ChIPbs

Heo6xonumele yMEHHs

BusyansHo mim ¢ mnomompio cpencts KHMII u ACYTII onpezensts
COOTBETCTBHE PEXHUMOB paGOTH THAPOMETA/LTYPrUYecKoro o00pyaoBaHHA
3afaHHBIM, COCTOSHHHE OCHOBHOTO W BCIIOMOTaTelIbHOro 00OpyNOBaHHMS,
KOPIIyCOB alnaparyphbl, TépMETHYHOCTh YIUIOTHEHMH, Haiuuue Teued H3
pesepByapoB H (GHTHHIOB, BbIpabaTeIBaTh MEpPHl [0 YCTPaHEHHIO
BBIABJICHHBIX HEMNOJIA0K

PaccuMTHIBATE JIO3HPOBKH (KOJIMYECTBA) BBOAUMBIX B MCXOIHBIC PACTBOPHI,
MMXTY, HyJIbly, KOHIEHTPaThl KOMIIOHCHTOB (XHMHMYECKMX pPEarcHTOB,
TIPUCA/IOK, BCIIOMOTATENBHBIX X 0O0POTHBIX MaTEPHANOB) B 3aBUCHMOCTH OT
HNpPOU3BOACTBEHHOIO 3aJaHHA

YOpaBnsTh  pasiMYHBIME - THIAMH  HCIOJNB3YEMOTO  3arpy304HOrO
oGopyZoBaHHs W  MEXaHM3MaMH  TPAHCHOPTHPOBKH  MaTepHasoB,
HOJIYIPOAYKTOB IOJPAa3JEeICHHs IPHTOTOBJICHHUS CBIPbs UL MPOH3BO/ICTBA
PEIIKHX, PEIKO3EMEIBHBIX M MPOYHMX LIBETHBIX METAJIIOB

YHpaBJU[Tb peKuMaMH, KOPPCKTHPOBATH PCKHUMBI H TCMII 3arpy3KH
TEXHOJIOTHYCCKOI O 060pyz[osamm noApa3acjICHUA IPHUIOTOBJICHHA CBIPb
U1 IPOU3BOACTBA PCAKHX, PEAKO3CMEJIbHBIX H MPOYNX LIBCTHBIX MCTAJIJIOB

VYnpapisaTh OCHOBHBIM M BCIIOMOTaTeIbHBIM 00OpYJOBaHHMEM Yy4YacTKa
M3MeNbYeHMs] / MOKPOTrO pa3Moiia MOApa3JeNCHUs MPUrOTOBICHHUS IINXTHI,
peryiupoBaTh NPONOPIMH II0JaBacMbIX B MEJIBHHIBEI MaTepHaloB H
pacTBOPOB

yl'lpaBJUITB OCHOBHBIM H BCIIOMOTraT€JbHbIM 060py11013am1eM y4acCTKa
IPUTOTOBICHUA HCXOJHBIX PpE€arcHToOB, PCaKTHBOB, MaTepualoB,
MHOTOKOMIIOHEHTHBIX pPacTBOPOB, MYJIBIILL, JJICKTPOJIMTA, KUCIIOT, menoyei
noApa3ACICHUA NPUTOTOBIICHHA ChIPbA

V1paBisiTe CHCTEMO# obecneyeHns ypOBHEH pacTBOPOB B IPOMEXKYTOUHBIX
1 cOOPHBIX EMKOCTSIX, B 0aKoBO# anmaparype, MeIalKax | CryCTUTEIIsX

anaerr b OCHOBHBIM H BCIIOMOTraTCJIbHBIM o6opy1103aHneM, MCXaHHU3MaMH
y4aCTKOB BCKpPBITHA MOHAMHUTOBBIX 1 OacCTHE3UTOBBIX KOHIEHTPATOB,
CJIO)KHBIX KOMIUIEKCHBIX BHMIOB CHIpBS, YCPEAHCHHSA IUHUXTBI, PaCTBOPOB
MoApa3iCICHUA IIPUTOTOBJICHUS ChIPb

YIIpaBJI’ITB OCHOBHBIM H BCIIOMOraTc¢JIbHbIM OGOPYIIOBaHI/lCM ydacTKa
IPHUIOTOBJICHHA DJJII0AHTa K IpoueccaM pa3nencHus PpeaKO3€MCIIBHBIX
3JIEMEHTOB H JAparoliCHHbIX METAJUIOB MCTOJOM HOHHOTO OOMeHa
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KonTpomaposars ¢ noMormpio faHHeIX ACYTIL, KHII, pesynbraToB aHann3a
npo6  HWIM  BHU3yalbHO  COOTBETCTBHE  TEKYIMX  IIOKa3arelncH
TEXHOJOTHYECKOr0  Mpolecca  YCTAHOBIEHHBIM M ONEPaTHBHO
KOPPEKTHPOBaTb PEXHMbI pabOTHl 3aieliCTBOBaHHOTO 00OpyHOBAHHUS
TI0/Ipa3ieNieHUs] NPUTOTOBJIEHHUS CHIPhS

Pa6orate ¢ ACVYTII ofcnyxuBaeMoro ydacrka IOApasJclcHHS
IPUTOTOBJICHAS HINXTHI HA YPOBHE KBAIM(HMIMPOBAHHOTO IOJB30BAaTEI,
BBOJIMTH HH(POPMAIIHIO B CHCTEMY aBTOMATHYECKOTO YIIPABJICHHS IIPOLECCOM

AHaTM3HpOBAaTh [OKa3aTelld KOHTPOJIBHO-U3MEPUTENIBHBIX — YCTPOMCTB,
nmanaeie ACYTII, onpenensts Ha 3TOH OCHOBE MEPHI M NPEANPHHUMATDH
AeHCTBHS IPH OTKJIOHEHHUSX PEXHMOB OT YCTaHOBJIEHHBIX, cOOsX B paGote
oGopynoBaHus Ul TPOW3BOJCTBA DPEAKHX, PEIKO3EMENBHBIX M MPOYHX
[[BETHBIX METAJIOB

Be3 HapymeHHs HOPMAIBHOTO XOJa TEXHOJOIHYECKOro Ipoiecca
OCYNIECTBIATh  IIEPEKTIOYCHHS  KOMMYHHKAMH  TEXHOJIOTHYECKOro
060pyIOBaHKA TOAPa3eIeHNHs NPHTOTOBICHHS CHIPbS Ul MPOM3BOJCTBA
PENKHX, PEAKO3eMEIIbHBIX H IPOYHMX IBETHEIX METAILIOB

Bectu B pydsoM pexuMme (OpH OTKazaX MIH COOSX CHCTEMEI
ABTOMAaTH4YECKOTO ylpaBJICHHS MPOLIECCOM) o0cTy)XKHBaeMbIe
TEXHOJIOTHYECKHE IIPOLIECCH: pa3Moja H AOMOJa, IE€PEeMCLIMBAHMS,
NPHTOTOBJIEHAS  HCXOMHBIX  PEarcHTOB,  PEAaKTHBOB,  MAaTepHaOB,
MHOTOKOMIOHEHTHEIX PaCcTBOPOB, ITyJIbIBI, JIEKTPOJIATA, KACJIOT, LIEJI0YeH;
BCKPHITHS KOHIIEHTPaTOB M CIIOXHBIX BHJOB CBIPbSl, FOTOBOM IIMXTEL,
PacTBOPOB JUTA MPOH3BOCTBA PEIKHX, PEAKO3EMEbHBIX H IPOYHX IBETHBIX
METaJIOB

BecTi KoMIUIeKC paboT MO MOATOTOBKE K PEMOHTaM, BHIBOXY H3 paboThL,
NpHEMKE TIOCJIEé PEMOHTOB M BBOJAY B SKCILUIyaTalMi0 OOCIYyXHBaEMOIo
060pyZIoBaHHs MOJPa3NC/ICHHs IPHUTOTOBJIEHHS CHIPbA U MPOM3BOACTBA
PEIKHX, PEIKO3eMENBHBIX B POYHMX IIBETHBIX METAILIOB

OT6PIpaTL IpPEACTaBUTEIIbHBIC l'[p06I>I B YCTAaHOBJICHHBIX TOYKax KOHTPOJLA
NOApA3ACICHAA TMPHTOTOBICHHA CBhIPbA JUld TPOHU3BOACTBA PCIKHX,
PCAKO3CMEIIBHBIX U TPOUMX IBCTHBIX MCTAJJIOB

IIpEMEHATH CpeACTBa HHAMBHIYaIbHOM 3AIMTHL, CPSACTBA HOXAPOTYICHUS
H TI0JIB30BAThLCS ABAPUIHBIM MHCTPYMEHTOM B aBapHIfHBIX CHTYallHAX

[loyib30BaThCs NPOrpaMMHBIM ~ obecriedeHMeM Ha paboueM  Mecre
annaparTyuKa-ruIpoMeTaIypra oApasaeiicHus IPHTOTOBIICHHS ChIPBS UL
NPOU3BOACTBA PEAKHX, PEAKO3EMENBHBIX H NPOYHX UBETHBIX METAILIOB

Heo0xoauMele 3HAHHA

YCTpoicTBO, NMPHHUMN PaboTHI, NMpaBHIA TEXHHYECKOH IKCILIyaTalldd H
obcmyxuBanus 060pyAoBanHuA, MexaHH3MoB M yctpoiicts, KMII u cpencts
aBTOMATHKH, MPUMEHSEMBIX [UIA DETyIMpOBaHMs M aBTOMAaTH3alMH
NpOIIECCOB ~ NPUIOTOBICHHA  CBHIpbS VI  NPOM3BOACTBA  PEMIKHX,
pelIKo3eMeNbHBIX M IPOYMX UBETHHIX METAIOB

OCHOBHOE TEXHOJOrmueckoe obopynoBaHue W  (U3MKO-XMMHYECKHE
TIPOLIECChl, 3aJeHCTBOBAaHHBIE Ha OOCIYXMBaeMOM H TEXHOJIOTMYECKH
CBA3aHHBIX y4YacTKax MOApa3JielieHus TPHTOTOBJICHUA  CBHIPhA  JUIA
TIPOM3BOACTBA PEMIKHX, PEAKOIEMENBHBIX U POYHX IIBETHBIX META/UIOB

TexHonoruu IIPHTOTOBJICHUA CBIPbS, ITOATOTOBKH, BCKPBITHSI KOMILICKCHBIX
pyZ, KOHLEHTPATOB, 060p0TOB H OTXOIOB, COAECPXAIMUX JICTKHEC, PCIAKHE,
peAKO3€MENBbHBIE H IIOIYTHBIC MCTaJJIBI 1A IIOCJIGIIYIOH.[Cﬁ nepepa6on<n,
BBIICIICHHS, pa3CICHUS U NIOJIYYCHHA B METAJUIMYCCKOM BHIEC

(DaKTopI:I, BJIMAIOIINE Ha X0 TEXHOJOTHYECKHUX IPOICCCOB, XapaKTECPHCTHKH
M Ka4eCTBO IIPOMIIPOAYKTOB H 3aKOHYCHHOTI'O ITOAr OTOBKOH ChIPbSL
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OCHOBBI XHMHWH, (QHM3HMKH, TEPMOJMHAMHKH B 00BEME, HEOOXOMMMOM A
KBaIM(HUIMPOBAHHOTO  YIPAaBICHHS  TEXHOJOTHYECKHMH  IIPOLECCaMH
IIPUTOTOBJICHUSA CBIPBS

[loarotoBka B 0o0BbeMe, obecrneumBaiomas BO3MOXXHOCTb HHTEPAKTHBHOM
pabotet ¢ ACYTII moapa3sjeneHusi OPHIOTOBICHUA CHIPS Ha YPOBHE
KBAIM(HUIMPOBAHHOTO MOJIb30BaTENS

AnnapaTypHan cXeMa chnyxanaemoro U TEXHOJIOTMYECKH CBiA3aHHBIX
Y4aCTKOB OApa3ieICHHA IIPUTOTOBIEHHUA CHIPhA M1 IPOU3BOACTBA JICTKHX,
PEAKHX, PEAKO3EMEIIBHBIX U IpOYHX NBETHEIX META/LIIOB

CxeMbl TEXHOJOTMYECKMX IOTOKOB, HWHXKEHEpHON OOBS3KH arperatos,
KOMMYHHMKAIIMH KHCJIOT, LIeJo4elf, TEXHUYECKHX PACTBOPOB, ITyJIBITEL, BOJEL,
fapa M CKaToro BO3AyXa B IOJApa3JeieHHH MNPUTOTOBICHHS CHIPBA JUIA
IIPOM3BOACTBA JIETKHX, DEIKHX, PEIKO3€MENBHBIX M INPOYMX IBETHBIX
METaJUIOB

Meroauke pacuera JO3MPOBOK XHMHYECKHX pEarcHTOB, IPHCAJIOK,
BCIIOMOTaTeIbHBIX M OOOPOTHBIX MAaTEPHAJIOB, IOICKAIMMX MOAAYEC B
TEXHOJIOTHYECKHH NPOLieCC TPUIOTOBICHAA CHIPbs (PacTBOPOB, MYIbIIBL,
KOHILIEHTPATOB, CIOXHBIX COJNEH) B 3aBHCHMOCTH OT NPOH3BOJCTBCHHOTO
3afaHusd

PexuMHBIE KapThl (ONTHMAJbHBIC PEXHMBI) TEXHOJIOTHYECKOTO H
BCIIOMOTATEIFHOTO 060pyI0BaHKs, IOMYCTAMBIEC AHANA30HBI IIOKa3aTelei,
cnoco6bl U NpHEMBI NpPENYNPeXXIEHHA M YCTPaHEHHs OTKIOHCHWH B
TEXHOJOTHMHM TNPHIOTOBJICHWS CBHIpbA U  [POM3BOACTBA  PEIKHX,
pe/IKO3eMeITbHBIX M IIPOYMX LBETHBIX METAILIOB

CocTaB, 3HaYeHME M BIHMSHHE Ha XOJ TEXHOJOTMYECKOro mporecca
moxazarenei KUII u moctoB ACYTII, momnexamux KOHTPOIIO
annapaTiukoM

BHlII)I, Ha3HAYCHHE H 0COOEHHOCTH NPpUMEHEHHS METIOIIUX TEN, XMMHICCKUX
pCarcHTOB, IIPHCAIOK, BCIIOMOTATCIBHBIX H 060p0THBIX MaTe¢praios,
NMPHMEHAEMBIX B TEXHOJIOTHH IIPUrOTOBJICHHAS CBIPbA A IpOHU3BOJICTBA
peaKHX, PCIKO3EMEJIBHBIX U IPOIHUX LBETHBIX METAJLJIOB

HOpMaTHBLI 3a1acoOB MCXOJHBIX ChIPhA, BCIIOMOraTCJIbHBIX H 060pOTHBIX
MaTepHajloB, TMpHCaloK il BCACHHA TEXHOJIOTHYCCKOro mpolecca
TIpUTOTOBJICHUS ChIPbA A IIPOU3BO/ICTBA JICTKHX, PCAKHX, PEAKO3CMEIBHBIX
M MPOYHX IIBETHBIX MCTAJLIIOB

Mertoanka pacdera JO3HPOBOK PEArcHTOB, KHCIOT, LIENOYEH, TEXHMIECKAX
pacTBOpOB, OOOPOTHBIX H TPHUCANOYHBIX MAaTepHAIOB, MOJABAEMBIX B
IpOLleCChl NEepBUYHON OOpabOTKH, M3MEJBYCHHS HCXOIHOTO CHIPbS I
TIPOM3BOJCTBA JIETKMX, PEIKHX, PEAKO3EMENBHBIX M IIPOYMX LBETHBIX
METAIIOB

Tunu4HBIEe IPUYHHBI COOEB ¥ OTKIOHEHHS PEXHMOB paGoTHI 000PYNOBAHHA
Ha 06CTy’KMBa€MOM H TEXHOJIOTHYECKH CBSA3aHHBIX Y4aCTKaX MOAPa3e/ICHUA
IIPUTOTOBJIEHHS CHIPhSl, CIIOCOOBI YCTpaHeHHs H MPEAYTIPEKACHUS

IMapamerpsr, perymapyemsie ACYTII mnozpa3jeneHus HPUTOTOBICHHA
IIMUXTHI, TOKA3aTeNH [ KOHTPOJs U aHauM3a, MHTepdeHc A KoppeKIuu
PEXHMOB B NIpeJieIaX KOMIETEHIIMH U YPOBHS IOCTyNIa

IIpaBHia ¥ periaMeHT Nepexo/a Ha Py4HOR PEXUM YTpaBJIeHHs! IPH OTKase
ACYTII noapasjeneHus NPATrOTOBIECHHS CBIPbS IJIA NPOM3BOJACTBA JETKHX,
PEIKHX, PeKO3EMENBHBIX ¥ MPOYHMX [BETHHIX METAIIOB

CXCMBI, KOHTPOJIbHBIE TOYKH, ITIOPATIOK K npasuiia 0T6opa I'[p06 Ha y4acTKax
noapasficjicHusA IIPUroTOBJICHUA CBIPbS JUI MMPOU3BOACTBA JICTKHX, PEAKHX,
PCAKO3CMENILHEIX U IPO'MX IBETHBIX MCTAJLJIOB
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TpeGoBanms TEXHONOTMYECKHX MHCTPYKIHH H IpaBHiIa pabOTEl B CHCTEME
aBTOMATHYECKOIO YIIPaBJICHUS MpOLeccaMd NpPHTOTOBICHMA CHIPbA VA
NPOH3BOACTBA JIETKHX, DPEIKHX, PEAKO3EMENBHBIX M MNPOYMX LBETHBIX
METAIUIOB

TpeGoBaHMs K KayecTBY BXOJHOIO ChIpbs, KHCIIOT, menoyer, cmoi,
PacTBOPOB M KOMIIOHEHTOB, 0OOPOTHEIX MaTepHaloB, NIPUCAJOK, MPOAYKTOB
pa3MoJia, TOBapHOro (TOTOBOIO UL Iepefiayd B OCHOBHOE MIPON3BOJICTBO)
CHIpBs (PacTBOPOB, NIMXTHI, MYJIBIEI MM CONEH) NJIs IPOM3BO/ICTBA JIETKHX,
PENKHX, PEAKO3eMENbHBIX M IIPOYHX IBETHBIX METAJLIOB

TIpaBuna mycka, OCTaHOBKH, IEpeKIIOYeHHs 000py/I0BaHMs ¥ MOTOKOB Ha
TEXHOJIOTHUECKMX YYacTKax IOApa3/eliCHUs MPHUIOTOBIEHHS  CBIPhA
(pacTBOPOB, IUKXTHI, My IbIbI K COJIEH) VIS IPOM3BOJICTBA JIETKUX, PE/IKHX,
PENKO3EMENBHBIX M MPOYMX LBETHBIX METAIIOB, KOOPIHHAIMK ACHCTBHH C
IIEPCOHAJIOM TEXHOJIOTHYECKU CBA3aHHBIX YYACTKOB

TpeGoBanus HHCTPYKuHMiA MO Oe€30IacHOM SKCILTyaTalMH, OOCIy)XUBAHHAIO
OCHOBHOTO H BCIIOMOTaTeJIbHOr0 000py10BaHUsA, MEXaHU3MOB U YCTPOMCTB,
TEXHOJIOTHYECKOUW apMaTypsl MOApa3/e/CHAs HPUIOTOBICHUS CBIPbS JUIA
IPOM3BOACTBA J€TKMX, PEIKHX, PEAKO3EMENbHBIX M MPOYMX LBETHBIX
METaIOB

CxeMbl CHUTHAIM3aUMHd M OJOKHPOBKH, CHCTEMBI BHYTPHIIEXOBOH CBA3H
THI0/Ipa3ie/ieHus] IPUTOTOBJICHHS IIMXTHI H CBI3M CO CME)XXHBIMHU Nepe/ie/iaMy

IIpaBuna paGoTEI C BaKYyMHO# T€XHHMKOH, anmnapatypoi, paboTatomieii nox
HM36BITOYHBIM JaBJICHHEM, KOHIIEHTPHPOBAaHHBIMH, TOPSYMMH KHCJIOTaMH H
IIEJ109aMH, TIapOM, CKaTHIMHM M TOPIYMMH razaMu

TpeGoBanuss K TEXHONOTMYECKOMY HHCTPYMEHTY, NPUCIOCOOTCHHAM
To/ipa3/ieJIcHNs] IPUTOTOBJICHUS NIHXThI

TpeGoBanus TaHa MEPONPUATHH 1O JIOKAIM3alMM W JIMKBHIAIMH
HOCJICACTBHM aBapHii Ha y9acTKe IOApa3AeIcHHs IPUTOTOBICHUS ChIPbS UL
IPOM3BOACTBA JIETKUX, PENKHX, DPENKO3EMENBHBIX M HPOYUX LBETHBIX
METAJLUIOB

TpeGoBaHHs OMpPOYHON CHCTEMBI M HApSIOB-OIYCKOB IpH pabore Ha
y4acTKe MOApa3Je/ICHHs IIPHIOTOBICHHSA CHIPhA UL TIPOM3BOJICTBA JIETKHX,
PEIKHX, PEAKO3EMENbHBIX H IPOYMX IIBETHBIX METAJLIIOB

TpeGoBaHns OXpaHsl TPy/a, IPOMBIIUICHHOH, SKOIOTHIECKOM U MOXapHOH
6€30MacHOCTH Ha Y4YacTKE MOApa3JclICHHs IPHTOTOBICHHS CBIPbA VIS
NPOH3BOACTBA JIETKMX, PEAKHX, pPEIKO3E€MENbHBIX M MPOYMX LBCTHBIX
METaJLIOB

I'IpaBpma BeJeHUI W XpaHCHHS TEXHUYCCKOH JAOKYMCHTallMy Ha
OGCJIY)KHBaeMOM y4acTKe IIOApa3feJICHUd MPHIOTOBJICHUA ChIpbi JUIA
MPOU3BOJICTBA JIETKMX, PEAKHX, PEAKO3ICMCIIbHBIX H @HIpoYHMX IBETHBIX
MeETalJIOB

l'IporpaMMHoe obecneueHue pa60qero MECTa annaparvyuka-
THApOMETAJLIypra Ha Y4acTKC IOJApa3JCIICHUSA IPUTOTOBJICHUS CBIPbA JULA
MMpOU3BOJICTBA JIETKHX, PCAKHX, PCAKO3EMENIBHBIX M IIPOYMX IBCTHBIX
MCTAJIJIOB

Hpyrue

XapaKTePUCTHKH
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3.2. O6006mennan TpyaoBasi GyHKuUMA

Benenune ruApoMeTaAILIypru4eCKHX IIPOIECCOB v
HaumeHoBaHue POBCHE
U3BJICYECHUS METAUIOB U3 Py, KOHIEHTPATOB H Kon ' B | o P— 3
HOJIYIPOAYKTOB METALTypru4ecKoro Mpou3BOICTBA
IMpoucxoxaeHue
3auMCTBOBAHO M3
o6o0meHHo#R TpyIoBOH Opurunan X
OpUruHana
PyHxumM
Kon PerucTpauiioHHBIH HOMED
OpHUTrHHAJIA HpO(i)eCCPIOHaJ]bHOl‘O
CTaHfAapTa
Bo3moxHbie AnmapaTyuK-THAPOMETALTYPr 4-ro pa3psaa
HAaNMEHOBaHHUS AnnapaT4uK-THIPOMETAILTYPr 5-T0 paspsnia
JIOJDKHOCTEH, AnnapaT4aK-ruipoOMeTaLTypr 6-ro paspsa
npogeccuit Omneparop IyJibTa YIpaBJIcHHs 5-TO paspsaa

Oneparop nmyJbTa yIpasleHus 6-ro paspsaaa

TpebGoBanus K
00pazoBaHMIO U
00y4Y€EHHIO

TIpodeccronabHOE 00yUeHHE — IPOrPAMMBE IPOPECCHOHATIBHOM
HOATOTOBKH I10 mpodeccrsiM pabodux, IPOrpaMMEI EPENOATrOTOBKH
paGoYHX, MPOrPaMMBI IIOBBIIEHHA KBATHQHUKALMH PabOoHX

TpeboBanus K ONBITY
paKTHYeCKO# paboTHl

He MeHee mecTH MecsIeB o mpodeccuu ¢ 6ojiee HU3KUM (TIPebIIyIIHM)
pa3spAIOM Ha 000PYOBaHHUH IO JIPOOICHHIO U H3MENBYCHHIO MaTepHAJIOB

Ocobrle ycrnoBus
Jomycka Kk pabote

JIuna e Momnoxe 18 et

TITpoxosxzaeHue 00s3aTeNbHbIX NIPEIBAPUTEHBIX M IEPHOANICCKHX
MEAMIUHCKIX OCMOTPOB

TIpoxoxzeHue 06ydenns 10 OXpaHe TPyJa ¥ IPOBEpKY 3HaHUH TpeGoBaHmi
OXpaHBbI TpyJa

I[Tpoxoxnenue 0GyIeHHs MepaM TI0XapHOi 6e301acHOCTH

Hanuuwe [ rpynmst mo 371eKTpo6e30macHOCTH

Hanuare yA0CTOBEPEHHs HA MPABO CaMOCTOATENBHOH paboTHi ¢
TIIPMMEHSEMBIMH BHaMH TTObEMHBIX COOPYXEHHUI M (W) Ha BeJICHHE
CTPONANBHBIX paboT

Hanuuue ynocToBepenus Ha MPaBO CaMOCTOATENbHON pabOTHI MO:

- 06CTy XHBAHHIO COCY/I0B, PaGOTAIOMUX MO/ H30BITOUHBIM JIABICHHEM (1A
anmnapar4uKa-TuapoMeTaIypra, 00CIy)KMBAIOLICT0 aBTOKIIABHbIC
6arapen)'?;

- 06CIy)KHBaHHIO TPYOOIIPOBOIOB Iapa M ropsiyei BOJIBI

Hpyrue
XapakKTCpUCTHKH

IIOHOJIHI/ITCIILHLIC XapaKTEPpUCTUKH

HaumeHnoBaHue Kox HaumenoBanue 6a30B0# rpyHiibl, JOJDKHOCTH
JIOKyMEHTa (mpodeccun) UK CIENHATBHOCTH
OK3 8112 Oneparopsbl, anmapaTidky ¥ MAITMHUCTHI yCTAHOBOK IO
06paboTKe pyAsl B 000raTHTENBHOr0 060pyIOBaHHS
ETKC § 19 AnnapaTyuk-rHAPOMETALTYpr 4-T0 paspsjaa
§ 20 AnmnaparJvK-THAPOMETALTYpr 5-T0 paspsaa
§ 21 AnmnaparduK-ruipoOMeTaLTypr 6-ro paspsaa
§ 28 Omneparop nyJisTa ynpasieHHs 5-1o, 6-ro paspsia
OKIIATP 10187 AnnapaTyuk-ruipoMeETaLIypr
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| 15948 | Oneparop myaBTa ynpaBJieHus

3.2.1. TpynoBas pyHKIMSA

HaumeHoBaHHE

HpoucxoxneHue TpyaAoBoi

dyHKIMH

BrinonHeHue noAroTOBUTEIBHBIX pa60T u v
o OBEHb
BCIIOMOTaTEJIbHBIX OII€paliuy NIPOoLEeCCOB P
pu P Kon | B/01.3 | (umomypoeens) 3.1
IUApOMETALTYprudecko nepepaboTKH MMXTHI R S—
(cBIpbs)
3auMCTBOBAHO U3
Opurgnan X &
OpHMTrHHANa
Kon PernctpaunoHHbIi HOMEP
OpHMrHHANA npo¢eCCHOHANIBHOTO
CTaHAapTa

Tpynossle neiicTBus

[ony4enwue (nepenayda) HHGopMaUMH IPH MPUEMKE-CIa4e CMEHBI O CMEHHOM
IPOH3BOJCTBEHHOM 3aJjaHuH, HE3aKOHYCHHBIX IPOH3BOJCTBOM
OArOTOBHTEILHBIX PaboTax M BCIIOMOTaTEIbHBIX OIEPALMAX, COCTOSHUH
pabouero Mecta, Hemonaakax B paboTe o6Ciyx)HuBaeMOro 06opyaoBaHUA U
MPHHATHIX MEpax 10 MX YCTPAaHCHHIO

KOHTpONb COCTOSHHS OrpaXIEHW M HCIOPABHOCTH CPEACTB CBS3H,
TIPOM3BOJCTBEHHON CHTHANTH3allMM, OCBEMIEHHOCTH pabouero Mecra,
6JI0KMPOBOK, aBapUIHOTO HHCTPYMEHTA, IPOTHBONOXApHOro 060py/10BaHHS
YYaCTKOB IPOIIECCOB THAPOMETALTYPrHYECcKOil MepepaGoTKH CHIpbS Il
IPOU3BOACTBA JIETKUX, PEAKHX, PEIKO3EMENBHBIX H NPOYHX HBETHBIX
METaIOB

KoHTpo/b COCTOSHHSA OCHOBHOTO OGOpY/NOBAaHHs, BXOAAIIEIO B COCTaB
TEXHONOTHYECKHX  IEpe/ieioB.  BbIUEIAaYMBaHUA;  OOECKPEMHUBAHUS,
CTYILIEHUs H MPOMBIBKY IUTaMOB (0Cajka); JCKOMIIO3HIHE, KapOOHH3aIHK
AMIOMHMHATHOIO PAcTBOpa, CyiIb(aTalli¥ ¥ XJIOPHPOBAHUS; IKCTPAKIMH,
HOHHOTO oOMeHa (CopOuHM), SMOHPOBaHHA (mecopOLMH); IKCTPAKIHH,
¢unprpanmu, a Takke KHII u 3ajeiicTBoBaHHOro Ha IEpeenax
BCIIOMOI'aTEJIEHOT0 000pyAOBaHHS

BeisiBlIeHME Teued pacTBOPOB M IyJbIibl 4Yepe3 HEIUIOTHOCTH B JIIOKAX,
(JIAHLEBBIX COENMHEHMSAX, CAIBHUKOBBIX YIUIOTHCHHAX, 4epe3 OONTHI
KpeIieHus GPOHH, BhIBIEHHE MCTOYHUKOB IIaPEHH, IOPHIBOB (CBHLIEH) U
TIPHHSATHE Mep 110 HX YCTPAHCHHUIO

O6cnyxuBanue anmapatypsl (ofopynoBaHus), 3aJCHCTBOBAaHHOIO B
IPOU3BOJICTBE NIETKHX, PEAKHX M 61aropoJHBIX METAIJIOB, PEAKO3EMETBHBIX
MaTeEpHaNoB, a TaKXe IOJYNPOAYKTOB: YCTAHOBOK IpPHIOTOBJICHHS
HW3BECTKOBOTO MOJIOKA, TPEXKAIBI[MEBOTO THAPOATIOMHHATa H  €ro
JO3HPOBKH, 3JIEKTPOYAIN, YEPHBIX KOTJIOB, MEMANOK, KayCTH(HKAaTOPOB,
IEPKONIATOPOB, KapOOHU3aTOPOB, YCTAHOBOK NMPHIOTOBIECHHSA (bnokynsHra,
BaKyyMHBIX, TPaBHIBHBIX H  BBIMApHBIX 0aKoB, BBIMApHBIX M
BBIINEIAYMABATENLHBIX YCTAHOBOK, allllapaToB JUId TPaBICHHSA ILIENOKOB,
06MEHHOrO pa3okeHHs U yBapO4YHBIX, MEXaHHYECKHX KPHCTaJLIM3aTOPOB,
pelybIaTopoB,  INJAMOOTCTOMHHKOB,  OCAJMTEIBHBIX  aNINaparos,
¢noTomamuH, GUABTPOB PHILTP-TIPECCOB, LEeHTPU(YT, BAOPAIIHOHHBIX CHT
¥ BCIIOMOTaTeJIbHOrO 000pyIOBaHHs

KOHTpOJIb COCTOSHHS TPyOOIPOBOIOB, IAPOIPOBOOB BEICOKOTO H HU3KOTO
JaBJIeHHs, KOMMYHHKAUMH PacTBOPOB, IMYJNbIIBI, KHCIOT, LIENOYCH, BOMBI,
CKATOTO BO3/yXa, KOHEHCATa, MOPIIHEBEIX HACOCOB M YIJIECOCOB, HACOCOB
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[I0JIa4yd BOAbI (TOBBICHTENEH) U NUIaMa, PEAYKTOPOB M MEPEMEIIHBAIOIIMX
yCTpPOHCTB

IlpueMKka ¥ TIOATOTOBKA K IIyCKYy OCHOBHOrO H BCIOMOTrarejbHOIO
060pyIoBaHHs, CHCTEM PEryJIHPOBaHUS MPOIECCOB, HACOCHBIX YCTaHOBOK,
KJIaIaHOB, 3allOPHON apMaTyphl M JaTUYMKOB H3MEPUTENbHBIX NPHOOpPOB, B
TOM 4HCJIE MOCIIE OCTAHOBOK Ha PEMOHTBL, MPOGHIAKTHKY HIIH OYMCTKY

3anmBKa, 3arpy3Ka B alnapaTypy TEXHOJIOTHYECKHX MPOAYKTOB, MATEPHATIOB,
pacTBOpPOB, KHCIOT, IIEJOYeH, PpEAareHTOB, HyJIBNBL, KOHIEHTPATOB,
nony$habpuKaToB, IPOMIIPOIYKTOB H 000POTOB

KoHTpoJis 3aBUCaHus [IVIaMa B TPyOOIpoBOAaX pa3srpy304HOM M MO/AYH, B
BEPTHKAILHOM allapare, 0{a4H # TeMIIEpaTyphl NPOMBIBHOH BOIbI, paGOTEI
IHEBMOLIMIMHIPOB Ha pasrpy304YHbIX KpaHaX BEPTHKAIBLHOIO anmapara

KoHTposns faBieHHs Ha HacocaX, 0O€CHEYHMBAIOIMX TEXHOJNOTHYECKHH
IpoIecC, IEPEKaYKy M TPAHCIOPTHPOBKY KHCIIOT, LIENOKA, PacTBOPOB,
NyNbIbl, NPOMIPOLYKTOB, OGOPOTOB, ILIAMOB, OTXOJOB H TOTOBOH
NPOAYKUHH B IPOM3BOACTBE JIETKHX, PEIKHX, PEIKO3EMEIBHBIX H IPOYHX
I[BETHBIX METAJUIOB

TpaHCIOPTHPOBKA, CKIIaIMpOBaHHE, pac)acoBKa U 3aTapHBAHNE PEAKTHBOB,
B3BEHIMBAHHE, BHITPY3Ka MPOAYKIHH, Pa3lIMYHbIX MaTepHanoB H 000poToB

Jlo3upoBKa CHIpbsi (PacTBOpPOB, MyNBObI, CIOXKHBIX CONEBBIX CHCTEM),
pEareHTOB, MaTepHAOB M XMMHKATOB, NOJaBAaEMbIX B TEXHOIOTMYECKHE
IpOLECCH MPOU3BOJCTBA JIETKHX, PEAKHX M ONaropofHbIX MeETaJIoB,
peAKo3eMeNbHBIX MaTCpHaloB

Harpes pacTBopos, 1mieno4eif, KHCIOT, BOBI, 06pab0oTKa KHCIIOT, TPOMBIBKA
IIECKOB, ILIAMOB, THAPATOB, 0Ca/IKa, JCKaHTallMs pacTBOPOB IIPOM3BOACTBA
JIETKHX, PEAKHX H 6JIArOPOIHBIX METAILIOB, PEIKO3EMEIbHBIX MAaTCpPHATIOB

KonTpons xadectsa (IpH HEOOXOXMMOCTH PaMOaKTHBHOCTH) KOHJICHCATa,
oTOMpaEMoOro M3 MOJAOrpeBaTelicii pPacTBOPOB, MyJbNbI, [OJABACMOH B
aBTOKJIABHEIC OaTapen

[lepekayuBaHue, 3arpy3ka, BBIFPY3Ka, MEPEMEIIHBAHHE, IPOCCHBAHME,
OYMCTKA, BOAHAA M KUCJIOTHas 00paboTKa HCXOAHOIO CHIPbS M MaTepHaia B
IIPOM3BOJICTBAX JIETKHX, PEAKUX U 071ar0POAHBIX METALIOB, PSAKO3EMEIIBHBIX
MaTepHaJIOB

OnpeneneHue COOTHOLIECHHH J>KHIKOE — TBEPAOE, MOJYJEH, IIOTHOCTH,
MEJIOYHOCTH, KHCIOTHOCTH, MYTHOCTH pacTBOpPOB, IIOAAaBacMBIX B
TEXHOJOTMYECKHE arperatsl TI'MIPOMETALIYPrHYECKOro IpOM3BOJCTBA
JIETKUX, PeIKUX U 6J1arOpOIHEIX METAJUIOB, PEIKO3eMeIbHBIX MaTepHalloB

HpPIFOTOBJIeHHe pacTBOpOB COJICﬁ, KHCJIOT, menoqel‘fl, OKMCJIOB TYTOILTABKHX
METAaJLIIOB C pa3JInYHbIMH NpUCaJKaMH, IPOMBIBKA H 00€e3BOKHBaHHE KUCIOT

[MoAroToBKa HOHOOOMEHHOM CMOJBL, 3arpy3ka KOJIOHH  CMOJIO,
NPUrOTOBIICHHE M TI0fa4Ya MCXONHBIX pPACTBOPOB B IPOU3BOJICTBE
PEIKO3EMENTBLHBIX METAIIOB

IIpuroToBiieHHe MyJIBIbI, PacTBOPOB, PEArcHTOB, MEPEKauka H BBHITPY3Ka
IONyNpOAYKTOB (OCaika, Keka, InIama, moiny(paGpuKaroB), TOTOBOH
IPOAYKIMH B IPOM3BOJICTBE THTAHA M PEAKHX METAIOB

O6paboTka ocagka (INIAMOB). NPOMBIBKA, CyIIKa WJIH IIPOKATMBAaHHE,
B3BEIIMBaHHE, PACCHTOBKA H (JacoBKa WIIH TPAHCTIOPTHPOBKA B CICAYIOIMH
TEXHOJIOTHYECKMH arperar (y4acTOK), BBHIIAPHBAHHE pPACTBOPOB, IYJIBIIBL
¢uIsTpauys IPOMIPOIYKTOB, IUIAMOB, KEKOB, LUIAKOB B IPOM3BOLCTBE
THTaHa ¥ PEAKHX METALJIOB

IIOCTaBKa CCpHOﬁ KHCJIOTBI ¥ THAPOKCHJA aJIIOMHAHUA, 3arpy3kKa IIHXTHI B
KOTJIbI B IIpolieccax MPUroTOBJICHHS CCPHOKHCJIOO I JIHHO3E€Ma
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IpueM ChIpbS H MaTEpHAIOB, MOJa4a M 3arpy3Ka ChHIPbs, PEAaKTHBOB U
nonypabpukaToB, [JO3UpPOBaHHE B  IPOU3BOJACTBE  BBICOKOYMCTHIX,
THAPOOKHCHBIX M FJIOTEHUTHBIX COENMHEHUH PEIKHX IIETOYHbIX METAIIIOB

IIpUroTOBNIEHHE JAEMHHEPATM30BAHHOH, NPOTHEBOM M TKEIOH BOJEL,
pacTBOPOB KHCIOT, cojleli M Inenodeil 3aqaHHOM KOHIIEHTpAllUH B
TIPOM3BOJICTBE BHICOKOYHCTBIX, THAPOOKHCHBIX U IalIOT€HU/THBIX COEMMHEHUI
PEeIKHX IETOYHBIX METAJIIOB

BoccranoBnenue paboToCmocOOHOCTH (GHIBTPOBAIBHOTO 00OPYHOBAHHUS
H/viM GWIBTPYIONIHX IEMECHTOB

AcnupanuosHas, THApaBIHdecKas ¥ pyvyHas OYHUCTKA OT TEXHOJOTHYECKUX
HApPOCTOB TPYOOIPOBOJOB, IUTOWANOK H Y3JI0B 060pYZIOBaHUsA, OT pasiuBa
IyJbIl, PacCTBOPOB, CMa30YHBIX MaTepHaloB 00OpYNOBaHHsA, JECTHHL U
IUIOLIAIOK B 30HE 00C/Iy)KHBaEMOil aBTOKJIaBHOM OGaTapeH

Vuer roToBoro Choipbf, MPOMIPOAYKTOB H 0OOPOTOB, pacxoja KHCJOT,
IeJI049€l, pEareHTOB U BCIIOMOTraTelbHBIX TEXHOIOTHYECKMX MAaTEpHAJIOB

BeJleHHE arperaTHOro XypHala U YYeTHOH NOKyMEHTalluH pabo4ero Mecra
paGoTHHKA HA MOATOTOBHTENBHBIX PaboTax ¥ BCIIOMOTaTENIbHBIX ONEPALMAX
IPOLIECCOB MMAPOMETAILTYPrHYECKOH NepepaboTKH ChIPbs /I IPOU3BOACTBA
JIETKHX, PEJIKUX, PEIKO3EMEIIbHBIX W MPOYHX IIBETHHIX METAILIOB

HeobxonuMeie yMeHHS

Onpenenats Bu3yalbHO HIM ¢ Hcnonb3oBanueM KMII oTkioHeHus
moKasareneii paGoTBl M TEKYIIETO  COCTOSHHS  OCHOBHOTO |
BCIIOMOTaTeNbHOr0  OOOpyJOBaHMS,  MEXAHHM3MOB M YCTpOWCTB,
TEXHOJIOTHYECKON apMaTypbl, KOHTPOJHPYEMBIX IIapaMETPOB KOHTPOJIBHO-
H3MEPHTENHHBIX YCTPOMCTB M  CpeICTB aBTOMATHKH IIOJIpa3JeicHUS
THPOMETA/LTYpradeckoiil mepepaboTKu CBHIpbsA JUIsl IPOU3BOJICTBA JICTKHUX,
PEKAX, PE/IKO3EMENbHBIX ¥ IPOYHX BETHLIX METAJLJIOB

BeissBIATE M YCTpaHATh B IIpeleiiaX CBOCH 30HBI OTBETCTBEHHOCTH
HapylLICHHs TEPMETHYHOCTH KOMMYHHKAIMH TpyOOIpPOBOIOB, 3amOpHOM
apMaTypsl, PEryIHPYIOLIIHX YCTPOHCTB CHCTEM II€peKadkh (LMPKYIALHH)
TEXHOJIOTHUYECKHX PpacTBOPOB, BOIBL, I1apa, CXKaToro BO3dyxa, CAIbHUKOB
HaCOCHBIX yCTaHOBOK NoJpasaeIeHAs THAPOMETALTypru4ecKof
nepepabOTKU CHIPBS LA IIPOU3BOJCTBA JIETKUX, PEIKHX, PEKO3EMETbHBIX U
IPOYHX HBETHBIX METALIOB

Onpenenats BusyansHo, mo KHWII u (amm) pmamaemm  ACYTII
paboTOCTIOCOGHOCTh OKOHEYHBIX YCTPOHCTB KOHTPOJIMHIA TEXHOJIOTHYECKHX
TIPOLIECCOB NOApa3/ieNleHHsl THAPOMETAILTYPrudecKoi mepepaboTKH ChIPbA
IUId NPOM3BOICTBA JIETKUX, PEAKHX, PEIKO3EMENbHBIX H MPOYMX HBETHBIX
METaJUIOB

[IpousBomuTh NpPOQUIAKTHYECKHE M  pPEraMeHTHele paboTel 1O
o6CIyXHMBAHMIO OCHOBHOTO M  BCIOMOTaTeNbHOro  06OpyaoBaHHUS
Tnofipa3fieieHnss  THAPOMETALTYprUdecKod —MepepaboTKM  ChIphd  JUIA
IPOM3BOACTBA JIETKHX, PEJIKHX, DPEIKO3€MENBHBIX M MPOYMX IBETHBIX
METaJLIOB

BpimonHsTh PEMOHTHBIC pa60T1>1 Ha y3JlaX ¥ MEXaHHW3MaX OCHOBHOT'O H
BCIIOMOraTCJIbHOTO oﬁopynonanm noAapasacICHus I’ PI}IpOMCTaJIJI}’pI‘K‘ICCKOﬁ
nepepa6oncn CBIPBS U1 IIPOM3BOACTBA JIETKHX, PEAKHX, PCAKO3EMENIBHBIX H
IIpOYHX LBETHBIX MCTALIOB, HC TPGGYIOIIIPIC IPHUBJICYCHUA PEMOHTHOI'O
nepcoHaia

OpraHu30BEIBATH C IPHBJICYCHUEM NPH HEOOXOAUMOCTH TPAHCHOPTHOIO
T0Apa3/IelieHHs TPAHCIIOPTHPOBKY, CKIAMHPOBaHHKE, B3BEIUBanHUe (Y4eT) U
3aTapHBaHHE PEaKTHBOB
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[oTOBHTH B NpejeNax CBOeil KOMIETCHIHH ITyJBIBI, PEarcHThI, PacTBOPBI
CoJlel, DMI0aHTOB, OKHCIOB, KHCJIOT, LIENOYEeH, IMAHHAOB C 3aJaHHOW
KOHIEHTpalieil ¢ pasiMYHBIMH INPHCAIKaMH, HOHOOOMEHHOWM CMOJEBI B
COOTBETCTBMM C HCIONb3YEMOM TEXHOJNOTHEH H TEXHOJIOTHYECKMMH
HHCTPYKIHAMH

BBINOMHATE 3arpy3Ky peakTOPHBIX KOJIOHH CMOJIOH B IIPOM3BOJICTBE PEIKHX
U peAKO3eMENbHBIX METAILIOB

Vipapssth 3arpy3Koil, mepekaykoil ¥ BHICPY3KOiH MOTYIIPOAYKTOB, roTOBO#H
NpPOAYKIMH Ha OOCTY)XHBacMOM Y4YacTKe MOApa3ACICHuUs nepepaboTKu
CHIpBA JUIA TPOU3BOACTBA JIETKHX, PENKUX, PEIKO3EMENBHBIX H TPOYMX
IBETHBHIX METAJLIOB

OtbupaTh IIpeJCTaBATENbHBIE NpPOGEl B COOTBETCTBHH CO  CXEMoOH
aHAJIMTHYECKOTO KOHTPOIL

KomIuiekcHO 06cIyxuBaTh GUIBTPOBAbEHOE 000pyA0BaHUE, MPOU3BOIHUTH
OYHCTKY W/WiH 3aMeHy GHIBTPYIOIIHX JJIEMEHTOB

Be30macHO MPOBOIUTE IIPOLECCH 00paGOTKH (IIPOMBIBKH H 06€3BOXMBAHHUA)
KHCJIOT; HarpeBa PacTBOPOB, Lueno4eil, KUCIOT, BOMABI; 0Gpa0OTKH MECKOB,
LILJIAMOB, TMZIPaTOB, 0CAJKOB

Be30macHO NPOM3BOAHMTH 3arpy3Ky M [03arpy3Ky MEMOmHMX Tenl (IUapos,
CTepXHel) B METBHHLE], 33CHCTBOBAHHBIE B TEXHOJIOTHAX BBIIIECIa4HBaHHS
¥ THAPOMETALTY PrHYECKOM 11epepaGoTKM ChIpbs UL IPOM3BOICTBA JIETKHX,
PEJIKHX, PEAKO3eMENbHEBIX M IPOYMX UBETHHIX METAJLIOB

IIpoM3BO/IMTh KOMILIEKCHYIO MOJTOTOBKY OCHOBHOTO M BCIIOMOTaTeIbHOIO
0GOpyOBaHMS MOAPA3NENEHHS THAPOMETALTYPrHYECKOl nepepaboTKu
CHIPbS JUIA TPOHU3BOJCTBA JICTKHX, PENKHX, PEAKO3EMENBHBIX H MPOYHX
IIBETHBIX METAJUIOB K paboTe ¥ peMOHTaM

TIpEMEHATh CpeACTBa MHAMBUyaNbHOH 3aINUTEL, CPE/ICTBA T0XAPOTYIIEHMS
¥ TIONTE30BaThCS ABAPHIHBIM HHCTPYMEHTOM B aBAPHAHBIX CHTYaIlHsIX

TTonb30BaThCA IIPOrPAMMHBIM OO€CIIEYCHHEM, IIPHMEHSEMBIM Ha paboyueM
MeCTe alnapaTduKa-THAPOMETALIYpPra IoJpas/ieieHus epepaboTKH ChIpbs
JUIA TIPOU3BOZICTBA JIETKHX, PEAKHX, PEAKO3EMENBHBIX H MPOYHX LBETHBIX
METALIOB

Heo0xoauMsie 3HaHAA

Y CTpo#CTBO, IPUALKI ACHCTBHSA, OCHOBHBIE IapaMeTphl paOoThl, IPaBHIIA
oGcykuBaHus 060pyHoBaHus, MexaHu3MoB 1 ycrporicts, KUII 1 cpencts
ABTOMATHKH, IPHMEHAEMBIX B TEXHOJOTHYECKHX IIpoLeccax IepepaboTKH
CHIPbsl JUIA NPOM3BOACTBA JIETKAX, PEAKHX, PEAKO3EMENBHBIX H MPOIHX
[[BETHBIX METAIIIOB

Pacmonioxenue, yCTpOMCTBO, Ha3HAYECHHE, TCXHHYCCKUE XapaKTEPHUCTHKH,
npaBuia OOCTYXKHBAaHHA TEXHOJNIOTMYECKOH apMaTyphl (3anopHOH H
perynupyomiei apMaTypsl, CHCTEMBI TPY6ONPOBO/IOB, HACOCHOTO XO3SHCTBA,
JI03MPOBOYHBIX, IOAAIOIIMX YCTPOHCTB U MEXaHU3MOB), IPHMEHACMBIX KHII,
CpeJICTB aBTOMaTHKH M CHTHAJTH3AIIUA

VCTpo#cTBO, NPUELMIN ACHCTBHSA, OCHOBHBIE TIapaMeTphl paboThI, MpaBHIIa
oGciyxuBanus 060py0BaHKs, Mexanu3MoB H yctpoiicts, KUII u cpezcts
ABTOMATHKY, IPUMEHAEMBIX B TEXHOJIOTHYECKHX Ipoleccax MepepaboTKu
CHIpbS JUIS NPOW3BOJCTBA JIETKHX, PEAKHX, PEIKO3EMENBHBIX M MPOYHX
I[BETHBIX METAJIJIOB

AnnaparypHO-T€XHOJIOTHIECKHE CXEMBI 06CITy)KHBaEMOTo "
TEXHOJIOTHYECKH CBS3aHHBIX y4acTKOB Ipolecca NepepaboTKu ChIpbS VLA
IPOH3BOJCTBA JIETKHX, PEIKHX, PEIKO3EMENBHBIX M IPOYHX LBETHBIX
METAJLIOB




24

CxeMsI TpyOOIPOBOAOB, PAcOIOKEHHE, YCTPOHCTBO, HA3HAYEHHE, IPABHIIA
3KCIUTyaTallHd TEXHOJIOTHYECKOH apMaTyphl (3allOpHOH M peryilupylomeH,
CHCTEMBI  TPYOONIIPOBOZOB, HACOCHOTO  XO34HCTBA, JIO3HPOBOYHBIX,
HOAAIONIMX YCTPOMCTB M MEXAHW3MOB) NMOIPA3ACICHUS MIPOXUMHUYECKOH
niepepabOTKH CHIPBS

CxeMbl KOMMYHMKAIHii, KOMMYTallUH, LENH aNlapaToB U IEPEKITIOYEHHs
00CIy)XKMBAaEMbIX THAPOMETAJUTYPTHYECKHX arperaTon

Hasnauenune um pacnonoxenne KWII u OKOHEYHBIX YCTPOMCTB CHCTEMBI
ACYTII noppa3nenenus nepepaboTKH ChIpbs JUIs MPOU3BOACTBA JIETKHX,
PEAKMX, peAKO3EeMETbHBIX Y IIPOYMX ILIBETHHIX METAJLIOB

TunuuHBle NPUYMHEI W NPHU3HAKH OTKIOHEHHH OT YCTaHOBICHHBIX
nokasareneii paGoThl, HEMCIPABHOCTEH OCHOBHOTO M BCIIOMOIaTelbHOTO
000pyI0BaHuUs, CIIOCOOB! YCTPaHEHHS! M IIPEAYIPEXACHHUS]

MeTozbl BBISABJIEHNS, THIMYHEIE IPUYKHEI M IPU3HAKH OTKJIOHEHHH (c60€eB)
B TEXHOJOIHYECKMX PEXHMaX arperatoB (ammnapatoB) MOApa3/cICHHUs
THAPOXUMHYECKOW MEepepabOTKH  CBIPbA, CIOCOOBI  yCTpaHEHUS U
IpeayNpexKIACHHS

MeTonpl NPOBEPKH TEPMETHYHOCTH OOOpyAOBaHMS H KOMMYHHMKALMi
nporecca nepepabOTKH CHIpbst I IPOM3BOACTBA JIETKHX, PEIKHX,
pelKo3eMeNbHbIX M MPOYHX LBETHBIX METAILIOB, CHOCOOBI YCTpaHEHHS H
TIpeAYNPEKACHUS HEHCIIPaBHOCTEH

CHCTEMBI M PEXHMMBI CMa3KH, MapKH IIPHMEHAEMBIX CMa30YHBIX MATEPHAIIOB,
TOYKH M INEPUOOMYHOCTE  OOCHYXHBaHHS Y3I0B  000OpyAOBaHHs
nofipa3/ieNieHusi epepaboTKH CRIpbs IS MPOM3BOJCTBA JIETKUX, PEAKHX,
peIKo3eMeNBHBIX H IIPOYMX LBETHBIX METAIOB

Kap’rm ITOIIAaroBOTO0 BBINOJIHCHHS onepaunifl HIIH PErilaME€HTHl BBITTOJIHCHMS
NOArOTOBHTCIILHBIX pa60T U BCIIOMOraTe€lbHBIX onepauuffl mponecca
nepepa60TKH CBHIPhS I IPOU3BOACTBA JIETKHUX, PEAKHX, PEAKO3EMEIBHBIX B
IIPOYHMX IBCTHHIX MCTAILUIOB

I'paduk 3arpy3kd U pasrpy3KH YCTaHOBOK, CIIOCOOBI pacuera W JO3HPOBKH
peareHTOB

TexHuueckde YCIOBAA W TpeOoBaHHA, MPEABABIIEMBIE K KaueCTBY
peareHTOB, IIMXTHI, PaCTBOPOB, IYJIBIIbI, THAPATOB, HUIAMOB, OYHIICHHBIX
pacTBOPOB mpolecca MepepaboTKH CHIPbS Ul NPOU3BOJACTBA JICTKHX,
PENKHX, PeAKO3eMEIbHBIX H IPOYHX LBETHBIX METAIIOB

TeXHONOrHs NPHUIOTOBIEHHS PEArcHTOB, PACTBOPOB KHCIIOT H IIENOYCH,
HOPSJIOK ¥ CHOCOOBI X JJO3UPOBKH

TexHOJI0rus NPHTrOTOBJICHHS HOHOOOMEHHBIX CMOJI, JJII0AHTA

DHU3UKO-XUMHUYECKHE CBOICTBa nepepaﬁaTLIBaeme MaTCpHaJIOB,
Y4acCTBYIOIIIUX B ITpolieccax nepepa6on<n CBEIPbS JUIA MPOU3BOACTBA JICTKHX,
PEAKHX, PECAKO3EMEIIbHAIX M MMPOYIMX IIBETHBIX MCTAJLJIOB

HasnadeHue, cocTaB H OCHOBHbBIE CBOICTBa IIPAMCHACMBIX menouei, KUCIIOT,
TEXHOJIOTHYECKHX PaCTBOPOB, p€ar€HTOB, MYJIbIIbI, 060p0TOB, mIaMoOB

HopMblI pacxo/ia IPHMEHAEMbIX MATCPHATIOB ¥ SHEPrOHOCHTENCH

IIpaBuiia 3arpy3Kd H BBITPY3KH THAPOMETLIYPIHYCCKHMX arperaron
npomecca mepepaGoOTKH CHIPbS UL NPOU3BOACTBA JIETKMX, PEKHX,
peAKO3eMebHBIX U IPOYHMX LBETHBIX METAJUIOB

l'IpaBnJIa XpaHCHHA PEaKTHUBOB, KHCJIOT, menoyed H MaTCpHaloB,
COoZEpKAIIMX AparoLCHHBIC MCTAJLIbI

IlpaBmia BOCCTAHOBJNEHHs PaGouMX CBOMCTB M CMEHBI (HIBTPOB H/WIIH
OYMCTKM QHILTPYIOIIAX 2JIEMEHTOB
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[TocnenoBaTenbHOCTE U IIpaBHja IIyCKa H OCTAaHOBKH OCHOBHOI'O H
BCIIOMOT'aTCJIBHOIO O60pyJIOBaHIfl$I nmponecca nepepaﬁomn CBIpbsl )i
IIPOU3BOJICTBA JICTKHX, PCAKHX, PEIKO3€MEIBbHBIX H MNPOYHMX IIBCTHBIX
METaAJIIOB

CxeMBl CUTHAJIM3allMd U OJIOKAPOBKH, CHCTEMBI BHYTPHLEXOBOM CBS3H M
CBSI3M CO CMEXHBIMH TepeieflaMi oApa3/ieNieHus nepepaboTKH CHIPhA JUIs
MPOM3BO/JCTBA JIETKUX, PEAKHX, PEIKO3EMENBHBIX H IPOYMX IBETHBIX
METaIOB

TpeGoBanust  MHCTPYKIMH 10  OOCIY)XMBaHMIO  OCHOBHOIO  H
BCIIOMOTATEIBHOr0 000PYAOBaHHS MO [pa3/ieNiCHUs] IepepaboTKH ChIPbs JUIS
IPOM3BOJICTBA JIETKHX, PEIKHX, PEIKO3eMENBbHBIX M IPOYMX IBETHBIX
METAJUIOB

IIpaBuia paGoOTHI C KHCJIOTAMH, INEJNOYaMM, BaKyyMHOH TeXHHKOI,
anmaparypoii, paboTtaromeil Mo H3OLITOYHBIM JABJIEHHEM, CO CXKATHIMH,
TOPAYMMH U TOKCHYHBIMH ra3aMH, 1apoM

IlpaBuia OCTAaHOBKH M IIyCKa OCHOBHOIO M  BCIOMOIaTeIbHOIo
0GopyaoBaHus MOApa3eIeHHs IepepaboTKHM CHIpbsA Ui IPOU3BOICTBA
JIETKHX, PEJKHX, PEAKO3EMENbHBIX H IPOYHX LIBETHEIX METAILIOB

Tpe6oBanusi K TEXHOIOTHYECKOMY HHCTPYMEHTY, IIPHCIOCOOJICHUAM
noJpasfeieHus nepepaboTKH CBIpbs VIS IPOM3BOJACTBA JIETKHX, PEAKHX,
PEIKO3EMENBHBIX H IPOUMX IBETHBIX METALIOB

Tpe6GoBauus n1aHa 1o JOKANTA3ALMH U JINKBH/IALMH MOCIEACTBAH aBapuii Ha
oOCNy)XMBaeMBIX ydYacTKax MHojpasjeieHus nepepaboTKu ChIpbs A
TIPOM3BOJICTBA JIETKHX, PEIKHX, PEIKO3EMENBHBIX H MPOYMX IBETHBIX
METAJLIOB

TpeboBanusa GUPOYHOM CHCTEMBI M HapsIOB-IONMYCKOB Ipu pabore B
nojpaselicHHH mepepaboTKU CHIPbS 7 NPOM3BOJACTBA JIETKHX, PEIKHX,
peIKO3eMENBHBIX H MPOYMX [BETHRIX METAUIOB

Tpe6GoBanus OXpaHb! TPyZa, MPOMBIILICHHOH, SKOJIOTHYECKOH U MOXKapHOH
Ge30omacHOCTH Ha OOC/IyKHBAEMOM y4acTKe MOJpa3feNeHHs nepepaboTKu
CHIpbst IS MPOW3BOJCTBA JIETKHX, PEAKHMX, PEAKO3EMEJIbHBIX H IPOYMX
LBETHHIX METAJLUIOB

[lpaBuia BeleHMs ¥ XPaHCHHS TEXHMYECKOW JOKYMEHTAllHH Ha
06CITyXKMBAaEMOM Y4YacTKe MOJpa3feieHus MepepaboTKH ChIpbS UL
NPOU3BOACTBA JIETKHX, DPEIKHX, PEAKO3EMEIBHBIX M IPOYMX LBETHBIX
METAUIOB

ITporpaMmmHoOe obecrieyeHHe paboyero mecra Ha o0CIY)KHBacMOM y4acTKe
nojipasjielieHuss MepepaboTKM CHIphS /s IPOU3BOACTBA JIETKHX, PEMIKHX,
peKo3eMeNbHBIX H IPOYMX IBETHEIX METAILIOB

Tipyrue .
XapaKTEPUCTHKH
3.2.2. Tpynosas pyHkuus
YupaBieHue TEXHOJIOTMYECKMMH IIPOLEcCaMt
aBTOKJIABHOT'O, MPOTOYHOI'0, arHTAIIHOHHOTO
BhInIeIaurBaHua (OOKCHTA, CIIEKA, ITYJIbIIBI, v
pOBEHb

HOJIYIPOAYKTOB H CHIPBs I IIPOU3BOJICTBA

HanmeHoBaHHE poly P p - Kon | B/02.3 (IoxypoBeHs) 3

JIETKHX, PEIKAX I[BETHBIX METAIOB H S S—
peIKo3eMebHBIX MaTEpHAIIOB),

06ecKpeMHHBAHUA U KapOOHH3aIlMH
aTIOMHHATHEIX PacTBOPOB
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[MpoucxoxaeHue TpyRoBoi Opurmwan X 3auMCTBOBaHO H3
$yHKkuun OpHIrHHaJIa
Kon PerucTpaliioHHbIH
OpurMHaia HOMep
npo¢)eCCHOHATIBHOTO
CTaHaapTa
Tpynossie neACTBHS ITonyuenwue (nepenaya) vHGOpPMALUH IPH NPHEMKE-C/Ia4€ CMEHBI O CMEHHOM

TIPOH3BO/ICTBEHHOM 3aJIJaHVH, 0 TEXHOJOTHYECKHX pexumax
o6cimyxuBaeMoro obopynoBaHus, 00 MMEBIIMX MECTO B TCYECHHE CMEHBI
OTKJIOHEHHMSX OT YCTAaHOBJIEHHEIX PE)XUMOB, HETIONAJIKaX U OTKa3ax B pabote
TEXHOJIOTHYECKOro 0GOpYyJOBaHHs TEXHOJOTHYECKOTro mepesena (y4acTka)
BBILEJAYMBAHKs [IPOM3BOACTBA ITIMHO3e€Ma M MNPHHATBIX Mepax IO HUX
YCTpaHEHHIO

KOH’I‘pOJIB HAINYASA KM COOTBETCTBHA HOpMAaTHBaM MHCXOMHBIX CBIPbI,
BCIIOMOraTrCiIbHBIX H O60p0THI:IX MaTepHalioB, MNpHUCANOK Uil BEACHHA
TEXHOJIOTHYECKOI'0O IIpoL¢ECCa BhINCIaYNBAHH A

IIposepka (upu IpHEMKE CMEHBI) pabOTOCHOCOOHOCTH TEXHOJIOIHYECKOrO
o6opyloBaHHA,  COOTBETCTBHS  (DAaKTHYECKHX  PEXHMOB  paGoOTh
TEXHOJIOTHYECKOrO0 O0OpYHOBaHHMs B MEPEXOMAIIMX NHKIMYHBIX H
HENPEePHIBHBIX NPOLECCaX 3aiaHHbIM

ITpoBepKa COCTOSHHUS KOPIYCOB allllapaTypbl, TEPMETHYHOCTH H YILUIOTHEHHH
[IJIAMOIIPOBOAOB,  ITYJILIIONPOBOAOB, IEIOKONPOBOJIOB, IApOMpPOBOIOB
BBICOKOTO JIaBJICHMSI, KOMMYHHKAIMIf pacTBOPOB, BOABI, CXKaTOrO BO3/AyXa,
napa HM3KOTO JaBJIEHHS M KOHJIEHCATa, HAIMYMS TEYeHd M3 pe3epByapoB U
(GUTHHIOB, NpPHHATHE pEUICHHH O TOpAAKE YCTPAHEHHS BBIABICHHBIX
HEMoJIaI0K

KOHTpOIIb JaBleHNs Napa, JaBICHHs W TEMIEPaTypsl Iy bIbl, 110JaBaeMbIX
B aBTOKJIABHYIO 0aTapelo, TEMNEpaTypsl TEIUIOHOCUTEN U peryIupoBaHHe

3arpy3KH

KoHTpoIb IaBIeHUs Ha MOPIIHEBBIX Hacocax JuIs GakiepoBckoro crocoba, Ha
yriecocax s npouecca 00eCKpeMHHBaHHs

Benmenne TEXHOJOTHYECKOrO MpOLECCa AaBTOKIABHOIO BBILETAYHBAHUA
nynsnbl Gokcuta B Garapee aBTOKIABOB HENPEPHIBHOIO JACHCTBHA B
COOTBETCTBHH € TEXHOJIOTHUECKOH HHCTPYKIMEH

PeryiupoBaHue IpoLECCa aBTOKIABHOrO BHINIENA4MBaHHA OOKCHTA C
TIOMOWIBIO H3MEHEHHMs 3arpy3KH aBTOKJIaBHOH OaTaper OOKCHTOBOM MyJIbIION
{ MOJa4y [apa BEICOKOI'O JIaBJICHHUA

Vnpasienne npoueccoM (TEMIIOM) 3arpy3KH CI€Ka, MOxa4u 00OpOTHOTro
pacTBOpa, COOLIENIOYHOr0 PacTBOPa B TpyOYaThIe BhIIENa4HBaTE A

BeneHnue TeXHOIOTHYECKOT O MpoIiecca MPOTOYHOIO BEILIICIaYHBAHU nepBoﬁ
CTaguH CIICKa 060p0THI>IM PpacTBOpOM B prﬁ‘-laTbIX BBIIICTIAYHBATEIAX

PerynupoBaHue KOHIEHTPAIlHM OKCHAA QIIOMHHHA B aTIOMHHATHOM
pacTBOpe H3MeHEHHeM pacxofia OGOpOTHOro pacTBOpa B TpyGuaThIe
anmnaparhbl

PerynnpOBaHne KayCTHYE€CKOro MOAyilid B aIIOMHHATHOM pacTBoOpe
M3MEHEHHEM pacxoja COOOINEIOUHOro pacTBopa B pr6qa1:me anmnaparbl

KOHTpOJIb paGoThl CHCTEMBI aBTOMaTHYECKOTO yIIpaBJIeHHs 3arpy3KoH crieka
M pacxoga OGOpPOTHOrO pacTBopa B TpyOdYaThlii anmapaT, MOJAA4H,
TeMIepaTypsl W KayecTBa IOCTYNAIOLIEro Creka (0 BHEmHEMY BHAY),
IPOM3BOJMTEIBHOCTH ~ KOHBeHepa W 3allOHEHHs  €ro  CIIEKOM,
paboTOCIIOCOOHOCTH TedYeK, HapaMeTpoB paboTel TpyO4YaThIX amaparTos,
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KOHIIEHTPAIIMK CIIMBa ATIOMHHATHOIO PacTBOpa ¢ PEryJpHbIMA 3aMepaMu
IUIOTHOCTH

KonTposns paboThl KOHBEHepoB, HacOCOB OOOPOTHOrO M AMIOMHHATHOTO
pacTBOpPOB, ~ ACHHPALMOHHO-TEXHOJOTHYECKMX  YCTaHOBOK,  0akoBoi
anmapatypsl, TpyOOIPOBOZIOB H 3aIIOPHOM apMaryphl, 3a/1€iiCTBOBAHHBIX Ha
y4acTke

KoppeKTHpoBKa 1O J@HHBIM JabOpaTOpPHEIX aHAIM30B MpPOG PEXHUMOB
nporecca — Ao0aBieHHe HIHM yOaBIeHHE creka, 00OPOTHOrO pacTBoOpa,
COJIOIIEJIOYHOr0 pacTBopa

VipaBieHHe MpoleccaMH IepekaukW, CIMBa TPyO4arbix —anmaparoB
(KpemKoro pacTBOpa B I'UAPOLIMKIOHE U OCBETICHHS M OTAEIEHHs TBEPIOH
dassl oT pacTBOpa); pasrpy3KH CIeKa MOC/E BHIIETaYHBAHUS IEPBOH CTAUH
M IECKOB THAPOUMKIOHOB B CTEPXKHEBBIE MENBHULBL, IPOLECCOM
U3MEJIBYEHHs CIeKa [0 YCTAHOBJIEHHOM TOHUHEBL, IPOLECCOM (TEMIIOM)
3arpy3Kd CIeKa, NOAadM (JO3HPOBKOH) CONOLIEOYHOTO pacTBopa H
0GOPOTHOTO pacTBOpPa B MPOIIECC arMTALIHOHHOrO BHIINCTIAYMBAHMSA

Benenne TeXHOJIOTMYECKOrO IIpoIiecca aruTaliMOHHOI'O BHIIIC/IAYMBAHNAA
ATIOMOCOACP KAILCro CIICKa B CTCPIKHCBRIX MCJIPHHIAX

KonTpone  MexaHuveckMX  ()akTopoB,  ONpEAEISIOMMX  KauyeCTBO
ArATAlMOHHOrO BBIIEIAYHBAHHSA, pa3MoJia CIeKa W M3MENBYCHHS IlIaMa:
HOBBINIEHHAss TEMIEpaTypa, HaJMYHE KPYIIHOIo, MEJKOTrO, OMIABICHHOIO,
HeIOTICYEHHOIr0 CIeKa, Majiad 3arpy3Ka MEJIbHHMIL CTEPXKHAMH, IIapaMa

KoHTpo:b nepeKavkyl MyJibIbl CTEPXKHEBBIX MEJIBHHUIL [10CIIE IPOTOYHOIO H
AHTALIMOHHOTO BHIIETAYMBAHMS 110 TEXHOJIOTHYECKOH CXeMe: Dak- «cBevay
— MEIIANKH — Yy3el BePTHKANBHBIX anmapaToB LA KiIacCHpukauuu u
NPOMBEIBKM [UTAaMa — CTYCTHTENH /I OCAXACHUA C HCIONB30BAHHEM
¢iokysHTa TBEp/BIX YACTHIL, CTYIIECHUS NuIaMa

Bejenue TEXHOJOTHYECKMX MPOLECCOB IBYX CTaauii 00€CKpeMHHBaHHA
aIIOMHMHATHOrO pacTBopa (OCaXIECHHs U IE€peBOoJa MUOKCHIA KPEMHHA B
dopMy  HEpacTBOPHMBIX  COCIHHEHHH) B  OarapesX  aBTOKIABOB
HeNPEePHIBHOTO JNEHCTBHSA

BeleHue TEXHOJIOTMYECKOTO Tpouecca KapOOHM3alldH —allOMHHATHBIX
pacTBOpoB 0apOOTHPOBAaHHMEM pPACTBOpPA CMECHIO COJACPXAIIMX AHOKCHA
yriepoga Tra3oB C IIONYYEHHEM THMJPOKCHIA alIOMHHMSA, COJOBOIO H
COIOLIEJIOYHOrO PpacTBOPOB

KoHTpoJIb U perynHpoBaHHE MOJA4H 3aTPABOYHOTO THAPOKCH/IA ATIOMHHHS
B IepBBIi KapGoHM3aTOp, ABIMOBBIX Ia3oB B 6apboTephl KapOOHH3ATOPOB,
nepexadKy MyJIbIIBI IEPBOii CTaauH KapGoHHM3alkK Ha CTYLIEHHE, BTOPOH —
Ha 6aTapen JeKOMII03epOB IIPOU3BOJCTBA CONONPOAYKTOB

MOHHTOPMHI [IAPaMETPOB, ONPEACIAIONIMX H XapaKTCPU3YIOLMX XOXA
TIPOIIECCOB ABTOKJIABHOT'O ¥ IIPOTOYHOTO (arMTalMOHHOI0) BBIIIE/IaYHBAHNUS,

06CCerMHPIBaHPI}l H KapﬁoHnsaunn — [HaBJICHUA IIapa, MAaBJICHHA H
TEMIICpATyphsl IYJIbIIBI, IIOAABACMBIX B TEXHOJIOI'HYCCKHE arperarsbl,
TEMIICPATyphl  TECILNIOHOCHTCILA, COOTHOLICHHUS JXHIKOEC — TBEPHOC,

MOCTYIUICHHs Ha TepepaboTKy HENONEYEHHOTO, OIIABICHHOTO H/WIH
KPYIHOTro (MeJIKoro) cmeka, GOKCHTa, yHENBHOTO Beca, TEMIEPaTyphl,
MoAy/ledl H KOHUEHTPAlMH PacTBOPOB, MyJIbIIBI, JABICHHS B anmaparax,
coZiep)KaHus OKCHJIA ATIOMUHHMS

ObecneyeHrHe MAKCHUMAJIBHOTO U3BJICUCHHS OKCHIAa AIFOMUHNA U3 OokcHTa U
HC(I)CJ'I]’IHa B COOTBETCTBUH C 3aJaHHBIM NIapaMETPOM

KOHTpOJIb X0J1a TEXHOJIOTHYECKOT 0 IIpolecca, COCTOSIHHUA H PE€XHUMOB pa60Tm
TEXHOJIOTHYECKUX arperaroB, 3arpy304HbIX YCTpOﬁCTB, IepCKa4vYuBaAIOUICTO
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000opymoBaHus, IPUBOLOB B OOBA3KHU arperaToB C OCYIIECTBIEHHEM MO Mepe
He0OXO0MMOCTH KOPPEKTUPYIOIMHKX NCHCTBHMH

Ot160p npo6 B COOTBETCTBHH CO CXEMOMN aHATMTHYECKOro KOHTPOJIA

KoopauHaius ¢ TEPCOHANOM CMEXHBIX H TEXHOJOTHYECKH CBA3aHHBIX
y4acTKOB (Hoipa3/ieNIcHuH)

[ToaroToBKa K PEMOHTY, BBIBOJ U3 paboThl, OYMCTKA OT TEXHONOTHYECKHX
HapOCTOB, IIPHEMKAa M3 PEMOHTA, MOATOTOBKA ABTOKIABOB (aBTOKJIABHOMH
Garaper) ¥ BCIIOMOTaTe/ILHOTO 000PYyAOBaHHA K IYCKY, 3alyCK B paboTy

HurepaktusHas pabota ¢ ACYTII TexHOnoruyeckoro mepenena (y4acrka)
BHILICNAYMBaHHd, OOCCKDEMHHBAaHHA W KapOOHH3alMM Ha YpPOBHE
KBATH(HIKPOBAHHOTO MOJIF30BATENA, BBOA HHOOPMALHH B CHCTEMY

BeneHre arperaTHoro XXypHajia H y4eTHO#H JOKyMEHTalHH pabodero mecra
pabOoTHHKA IO IPOU3BOJCTBY INIHHO3€Ma Ha 00CIIyXMBAEMOM Y4aCTKe

Heobxonumble ymenus

Onpenensts BusyaisHo, ¢ nomomsio KHII u cpencts ACYTII cocrosnue u
TOTOBHOCTh K paboTe OCHOBHOIO M BCIOMOTAaTEIbHOrO 000pY/IOBaHH,
TEXHOJIOTHYECKOH  OOBS3KM  THAPOMETAUIYPIrHYECKHX  arperaros,
COOTBETCTBHE DPEXHMOB pPabOTHI 000pyHOBaHMs 3aJaHHBIM, OTKJIOHCHHS
TIapaMeTPOB 0OCITY>KHBAaEMOTO TEXHOJIOTHYECKOTO IPOLIECCa, ONPEAENATE
IPUYHMHEI ¥ TIPHHAMATh KOPPEKTHPYIOIHE MEPEI

PaccuMTEIBaTh AO3UPOBKH (KOJMIECTBA) BBOAUMEBIX B HCXOIHBIE PAaCTBOPHI,
IMHXTY, IYyJIbIly, KOHLEHTPATHl KOMIOHEHTOB (XHMHYECKHX peareHTOB,
IPHUCAJIOK, BCTIOMOTATEIbHBIX M 000POTHBIX MarepHaloB) B 3aBUCHMOCTH OT
IIPOM3BOICTBEHHOTO 33/ IaHMs

YupaBnars 3arpy304YHbIM obopynoBaHuEM %} MeXaHU3MaMU
MEXOINEPAMOHHON TPaHCHOPTHPOBKH MOJYNPOAYKTOB, OCHOBHBIM H
BCIIOMOTaTENIbHEIM 00OpyJOBaHHEM aBTOKIABHBIX Oarapeilf, TpyG4aThiX
BBIIIC/IAUMBATENIEH, CTEP)KHEBBIX M INAPOBHIX MENbHHI, I'MIPOUHKIOHOB,
BEPTHKAIBHBEIX  alllapaToB, CTYCTHTENECH, MEINaloK, Cemaparopos,
KJIacCH(HKATOPOB, $HIBTP-yCTaHOBOK, 3aJ1eHCTBOBaHHBIX B
00CITy>)KHBaeMBIX ITpoIeccax

PerynupoBaTb XOI TEXHOJNOTMYECKHX IPOLECCOB, PEXHMEI PaGOTHI
o0opymoBaHHS B 3aBHCHMOCTH OT NPOH3BOACTBEHHOIO  3alaHHd,
XapaKTEPUCTHK NepepabaTbiBaéMBIX MaTepPHAnoB, THNMYHBIX OTKIOHCHUH
X0JIa MPOLIECCOB OT 3aJ[aHHBIX (HOPMATHBHLIX) NapaMETPOB, IPH CHHXKECHUH
KayecTBa MPOAYKTOB Ha 00CTYKHBAEMOM yUacTKeE

KoppekTupoBaTh [HaBlI€HHE Iapa, NaBI€HHE M TEMIEpaTypy IyJIBIIBL,
TI0JIaBaEMEIX B aBTOKJIaBHYIO OaTapero, TeMIEpaTypy TEIIOHOCHTEIS, TEMII
TI0/IaYM CIIEKA M PAaCTBOPOB B TEXHOJIOTMYECKUE IPOIIECCH arHTAIMOHHOTO 1
IIPOTOYHOIO BHIIEIAUNBAHUA, 06eCKPEMHUBAHUS M KapOOHH3ANH

‘YIIpaBJI}ITB TEXHOJIOTUYECCKHMH IpOICCCaMHd Y4YacTKOB BBIIICIaIMBaHNA,

obeckpeMHuBaHus W KapboHmsamuu mnocpeactBom ACVYTII, BBOIMTH
unpopmaiio B ACVYTII obcmyxuBacMoro ydacTka BhlllieTa4MBaHHA,
obecKkpeMHMBaHHUsl, KapOOHU3ALMH, CTYIICHHS, IPOMBIBKH U QUIBTPalHH

YpasiaTh npoueccoM U (M) 060pyi0BaHHEM 00CITyKHBAaEMOro y4acTKa B
PYYHOM peXHMe IIPH OTKa3ax Wi c60sx B pabote cucrembl ACYTIT

AHalHM3HpOBaTh IOKa3aTeId KOHTPOJBHO-H3MEPHTENBHBIX YCTPOHCTB H
cucremsl ACYTII obcinyxuBaeMoro y4acrka JJIA NPHHATHSA HaJUIeKALIHX
yIPaBIEHISCKUAX PEIICHUM

O16HpaTh IpeACTAaBUTENbHBIE IIPOOBI B COOTBETCTBHM CO  CXEMOM
AHAJIATHYECKOTO KOHTPOJIS MONYIPOAYKTOB AaBTOKIABHOIO, MPOTOYHOTO,
arMTAIMOHHOTO BhINIEIAYMBaHAs, 00ECKPEMHHBaHNUs H KapOOHHM3aLMH
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KoHTpoimpoBaTe BH3yalbHO, IO NpuOOpaM M JaHHBIM JIaGOPaTOPHBIX
hcclefioBaHMii  mMpo0  KavyecTBO  NPOAYKTOB  BBINIEIAYHBAHHA,
obeckpeMHHBaHMs ¥ KapOOHHU3ALMH

TIpoM3BOUTL MYCK W OCTAHOBKY aBTOKJIABHHIX Oaraped, Tpy6uyaThix
BHILIETTAYMBATENCH, CTEP)KHEBRIX M INAPOBBIX MENBHHI, OTAENBHBIX
arperaTtoB M BCIIOMOTaTeNbHOro 06Opy/NOBaHMS, 3aJeHCTBOBAHHBIX B
TEXHOJOTHYECKOM  TIpollecce  BBINENAYMBAHUA, B  YCTaHOBJIECHHOH
TEXHOJIOrHYECKOM KapToi (MHCTpyKMei) Nocie10BaTeNbHOCTH

IIpuMEHSTH CpeACTBa HHANBUYAIBHOMH 3alllUTHL, CPEJCTBA M0XKAPOTYIICHAA
U TOJIb30BaThCsl aBapHMHBIM MHCTPYMEHTOM B aBapHMHBIX CHTyallUiX Ha
y9JacTKe ToApa3ieiCHuH BBIIIENIAYABAHN, 00ecKkpeMHUBaHM4,
KapOOHM3a UK

TTonBp30BaThCA IPOrPaMMHBIM OGECTICYEHHEM, TIPUMEHSIEMBIM Ha paGoueM
MECTe aNlapaTddKa-TUAPOMETALTypra MpPOH3BOACTBA TIIMHO3eMa, Ha
yJacTKax ABTOKJIABHOTO BBIIIETa4YNBaHHU, 00ecKpeMHHBaHUA,
KapOOHM3aLHH

Heo6xoaumeie 3HAHUA

VYcrpoiicTBo, NpHHUMN PaboTBl M NpaBHIa TEXHHYECKOH IKCILTyaTalluH
OCHOBHOTO H BCIIOMOraTelbHOT0 060pyI0BaHys, YCTPOHUCTE U MEXaHH3MOB,
KHII u cpeAcTB aBTOMATHKH, IPUMEHSIEMBIX JUI PEryJIMPOBAHMA IIPOLIECCOB
Y4aCTKOB BhILIEJIa4HBaHusA, 00ECKPEMHUBAHHS H KapOOHU3aMK

OCHOBHOE TEXHOJIOTHYECKOEe o00opynoBaHHE H  (QHU3HKO-XMMHYECKHE
IpOLIECCH], 3aJeiiCTBOBAHHBIE Ha OOCIYKHBa€MOM M TEXHOJIOTHYESCKH
CBA3aHHBIX YYaCTKaX BHIIIENaYHNBaHUs, 06eCKpEeMHHBAHHS H KapOoHH3aMH

TexHonorusi H3IBICUYCHUS OKCHAA AIMIOMHHHS H3 OOKCHTOB H H3
HC(I)CJII/IHOBOI'O CIICKa METOJOM BEINEJIAYABAaHUA B HICJIOYHBIX pacTBOpPax

TexHonoruu oGeCKpeMHUBaHU U KapOOHM3aIlHH AIIOMHHATHBIX pacTBOPOB

AnmnaparypHO-TEXHOIOTHYECKHE CXEMBI 00CITy>KHBagMOro "
TEXHOJIOTHYECKH CBA3aHHBIX YYaCTKOB BBIIETA4YHBaHHs, 00€CKPEMHUBAHUA
1 KapOOHU3aMH

CxeMBl TEXHOJIOTHUECKHX IIOTOKOB, HH)KEHEPHOH OOBS3KM arperaros,
KOMMYHHKAIH#A KHCIIOT, IeJ0Yel, TEXHHIECKHX PAaCTBOPOB, IIYJIBIILI, BOJDI,
Hapa U C)XaToro Bo3zlyxa

CxeMmsl KOMMYTallHH )’} [EPEKIIIOYCHUS 00CIyKHBaeMBIX
THAPOMETA/UIyPrMYECKHX  arperaroB  Y4YaCTKOB  BBILICIA4HBaHHA,
obeckpeMHHBaHHUS H KapOOHH3ALHUH

CXeMbl, KOHTOJNbHBIE TOYKH, IOPANOK M TpaBwia oTOOpa mpob
QHATTMTUYECKOTO KOHTPOJIA Ha YYacTKax BhIlleIauHBaHHs1, 00€CKpEMHHBaHHS
1 KapOOHM3aUMHU

DU3NKO-XUMHYECKME  CBOMCTBa  IepepabaThIBaeMBIX ~ MAaTepHAJIOB,
y4acTBYIOIIUX B  MpOIECce  BhINENAYMBaHMdA, OOECKpeMHHBaHMA,
KapOOHHM3aIHH

HaznauyeHue, cocraB M OCHOBHBIC CBOICTBa NPUMCEHACMBIX mesoueH,
pacTBOpPOB, Q)JIOKYJIHHTOB, PCarcHTOB, IyJbIIbl, IIJAMOB

OCHOBBl XHMHH, (H3MKM, TEpMO- H THADOJMHAMMKM B 00beme,
HEOOXOAMMOM AJIA KBATH(GHIHUPOBAHHOIO YIPABJICHHS TEXHOIOTHYCCKHMH
IIPOIIECCAMH BHILLEAYMBAHNA, 00€CKPEMBUBAHHS H KapOOHH3ALAH

IloarotoBka B obbeMe, 06eCIEYMBAIOIIEM BO3MOXHOCTH HHTEPAKTHBHOH
pa6otsr ¢ ACYTII noapasieneHus BBIIIENAYHBAHMA, 00CCKPEMHUBAHUA H
KapOOHHM3aLMK Ha YPOBHE KBAM(MIMPOBAHHOTO 110JIE30BATE/IA

®DaKTOpSI, BAHAIOLIME Ha X0 TEXHOJIOTHYECKUX IPOLECCOB, XapaKTCPUCTHKH
M Ka4ecTBO  MNPOMIPOLYKTOB W  HPOAYKTOB  BBILIEIAYHBAHHS,
obeckpeMHHBaHHUs U KapOoHH3ayH, 06paboTka KOTOPBIX 3aBepHIcHa
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KOHTpOJ'lPIpyeMBIe II0Ka3aTel H PEXHMBI, CPEACTBA KOHTPOJIA IIporecca u
yIpaBjICHUA TCXHOJIOTHYCCKHM IIPOLICCCOM

PexxuMHBIE KapThl (ONTHMAlbHbIE PEXHMBI) TEXHOJIOTHYECKOrO H
BCIIOMOTaTeNILHOr0 060py0BaHMs, AOMYCTHMBIC JHANa30HbI MOKA3aTEeICH,
cnocoO6bl M NpHEMBI MPEAYNPEXKACHUS M YCTPAHEHHSA OTKIOHCHHH B
TEXHOJIOTHH BBIIIE/IAYMBaHUsl, 00ECKPEMHHUBAHHUA H KapOOHH3aIUH

HopMaTHBHBIE TOKa3aTeNld MNaBICHMS Mapa, [aBICHHS H TEMIIEpPaTyphl
NyNbObl, TIOJaBaeMBIX B  aBTOKNaBHYI0 6arapeio, TeMmmeparyphl
TEIUTIOHOCHUTENS, TEMII NMOJA4YM CIEKa M PacTBOPOB B TEXHOJOTMYECKHE
TIPOIECCH ATATAMOHHOTO M IPOTOYHOTO BHITENaTABAHMUS, KapOOHH3ALHH 1
00eCKpeMHUBAHUS

Y ienpHBIE HOPMBI PacXofia SHEPrOHOCHTENEH, CBIPhA M BCTIIOMOTaTeNIbHBIX
MaTepHalioB, CIOCOObl SKOHOMUM M TPOQHIAKTHKA HENPOM3BOIUTENBHBIX
OTEPh

MeToanKH pacueTa JO3UPOBOK IIENOYEH, paCTBOPOB, PearcHToOB, PHUCAJIOK,
BCIIOMOTaTEJIbHBIX M OOOPOTHBIX MaTepHalioB, NOMICKAIMUX IOJaYe B
TEXHOJIOTHYECKHIA IIPOLIECC YYACTKOB BHIIEIAYMBaHNs, 00CCKPEMHUBAHHS H
KapOOoHM3auH

CocraB, 3HaueHHWE M BIHAHHE Ha XOA TEXHOJOINHMYECKOro Mpolecca
nokazarenieii KUIT u ACVYTII, moanexaliux KOHTPOJIIO anmnaparinikoM-
THAPOMETALTYProM

Ilpusnunst  pabotsl, perymupyemeie napamerpsl ACYTII  ywacTkos
BHIIIEIAYMBaHHUs, OOECKpEeMHHMBaHMs M KapOOHM3allMM, NOPANOK BBOA
JaHHBIX, IPU3HAKK COOEB ¥ (M/TH) HEKOPPEKTHOH paGoTh

TIpaBusia M periaMeHT Mepexo/ia Ha pydHOH PEXHM yMpaBJIeHUS IPH OTKa3e
ACVTII y4acTKOB BblllleIauuBanusl, 06eCKpeMHHBAHHS U KapOOHU3alHH

Tpe6GoBaHHS TEXHONOrMICCKHX HHCTPYKIMH M MpaBuna paboTel B CHCTEME
aBTOMaTHYECKOTO yIpaBJICHUA nporeccamu BhIIICTIaYMBaHHs,
00eCKpEMHIBaHHs U KapOOHHU3aIIHA

KopnoparuBHasi 10JIMTHKA (IIpOrpaMMBI) B OONIACTAX 3KOJOTHH, Ka4eCTBa,
3KOHOMHH PECYPCOB, ONIEPalHOHHOH 3 PEKTUBHOCTH

THNH4HBIE IPAYUHEL, CIIOCOOB! BHIABICHAS CO0EB H OTKIOHEHHH PEXHMOB
paboTsl 000pyHOBaHHA Ha OOCITYy)KMBAaeMOM H TEXHONOTMYECKH CBA3AHHBIX
y4acTKaX BEHIIENAYABAHNs, 00CCKPEMHHBAHAA M KapOOHH3alHH, MPHEMBI
HpeaynpeKIeHAs] 1 MEHHMU3ALUH TIOTeph

Tpebopanus IPOU3BOACTBEHHO-TEXHOIOTHIECKHX HHCTPYKLHH
06CY)KMBAEMBIX ~ YYaCTKOB  BHINICIAYMBaHHMsA, OOECKPEMHHBAaHMA H
KapOoHHU3aIUH

TpeGoBaHus K COCTaBy, /[aBICHMIO M TEMIEparype 3arpyxaeMoH B
ABTOK/IABBI IyJIBIEL, IABIEHHIO T1apa, T0IaBaeMOro B aBTOKIIaBHYIO barapelo,
¥ BBIXOAAINMX M3 OaTaped MOMYNPOAYKTOB, KOHICHCATa, OTBOAHMOIO W3
NoJiorpeBaresnei

Tpe6oBanust K CIeKy, COIOBOMY M OGOPOTHBIM pacTBOpaM, MPOMBOZES,
IpOIyKTam AruTalAOHHOTO W TIPOTOYHOrO  BBIIENAYHBAHHMA,
06ecKpeMHHBaHHUs ¥ KapOOHM3aIlMH AJFOMUHATHBIX PaCTBOPOB

TIpaBuia mycka, OCTAHOBKH aBTOKIABHBIX Garapei, MeJIBHHL, TPyGUaThiX
BHIIE/IAYMBaTeNell H BCIIOMOTATENLHOrO 00OpYROBaHHS (BEPTHKAIbHBIC
anmaparsl, HUKIOHBL, KIacCHUKATOPHI, CIYCTHTENH, MEIIAIKH, GapboTepsl,
HacOCHble M (MILTPOBAIBHBEIC YCTAHOBKH) Ha y4aCTKaX BBIIEIa9MBaHUS,
obecKkpeMHHBaHHS M KapOOHHM3aLUH
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IIpaBuia paGoTHI C BaKyyMHO#H TEXHHKOH, anmapaTypoi, paboTaromei mox
H30LITOYHEIM JaBJICHHEM, C KOHLEHTPHPOBAHHBIMH, TOPIYHMH KHCJIOTAMH B
II€JI0YaMH, TapoM, CXKaThIMH H TOPAYMMH ra3aMu

Tpe6oBaHus K TEXHOJOTHYECKOMY HHCTPYMEHTY, NPHCIOCOONECHHMAM Ha
y4acTKax BhINIEIauyMBaHUsA, 00ECKPEMHUBAHUA H KapOOHH3ALMM

Tpe6oBanus I7TaHa MEPONPHATHH IO JIOKANU3AlMM M JIMKBHJIAIUH
TNOCNIE/ICTBUM aBapHil Ha y4JacTKaxX BBIIIEIAYHBAHUA, OOCCKPEMHHBAHUS W
KapOOHH3aLUH

Tpe6oBanuss GUPOYHON CHCTEMBI H HApANOB-IONYCKOB INpH pabore Ha
y4acTKax BbillleJIadHBaHus, 00eCKpEMHHUBaHUS ¥ KapOOHH3aLHH

Tpe6oBaHus OXpaHb! TPYAa, HPOMBIIIICHHOH, SKOJOTHYECKON U IIOXApHOH
0e30MacHOCTH HA YyYaCTKaX BhIDICTAYMBAaHHWA, OOCCKpEMHHMBaHMA U
KapOOHM3anuH

[IpaBuna BeoeHWs W XPaHEHHA TEXHHYECKOH JOKyMEHTAUWH Ha
0OCITy)KMBAa€MOM  y4YacTKe  BBIIENAYHBAHHA, OOECKpEMHMBAaHHA  H
KapOOHM3aLHH

IIporpamMmHoOe obecneyeHne pabouero MecTa anmnapaTyika-
THApPOMETA/Ulypra Ha Yy4YacTKax BbIIIENa4uBaHud, OOECKPEMHHMBAHHS H
KapOoHM3aUuH

Hpyrue

XapaKTepPUCTHKHU

3.2.3. TpynoBasi pyHKIHSA

HaumeHoBaHue

YpapieHue TEXHOIOTHIECKAMH OpOIECCaMu
CryIUEeHHs (RBTOKJIaBHOM ITyJIBIIBI, KPACHOTO,
0eJoro muIaMa, ruIpOKCHIA aATIOMHHAA,
HOJTyNPOAYKTOB IPOU3BOJICTBA JIETKUX, PEAKHX KBATAGAKALIH
IBETHHIX METAUIOB H PEAKO3EMENBHBIX
MaTEPHAJIOB) ¥ POMBIBKH 1IUIAMOB

YpoBeHb
Kox | B/03.3 | (momypoBeHs) 3

TIporcxoxkaeHHE TPYAOBOM
$ynxumm

3aMMCTBOBAHO U3
OpHMI'MHANA

Opurunan X

Kon opurnnana PeructpauoHHbIA
HOMep
npo¢ecCHOHAILHOIO
cTaHiapTa

TpynoBele aevicTBUs

IMonyuenue (mepenaya) HHGOPMaIKH PH OpHEME-CAAYe CMEHBI O CMEHHOM
MIPOH3BOJICTBEHHOM 3aJJaHuH, o TEXHOJIOTHYECKUX peKuMax
o6cmyxuBaemMoro o6opynoBaHHsa, 00 MMEBIIMX MECTO B TEUEHHE CMEHBI
OTKJIOHEHHSX OT YCTAHOBJIEHHBIX PEXMMOB, HEMOJa/IKax M OTKa3ax B pabore
TEXHOJIOTHYECKOTO 06O0pY0BaHMS TEXHOJIOTHYECKOro nepenena (y4acTka)
Cr'YLIIEHHUS ¥ NPOMBIBKH, IPUHATEIX MEpax M0 UX yCTPAHCHHIO

KOHTpOJIb HaJIMIHsL H COOTBECTCTBHA HOpMaTHBaM HCXOJIHBIX,
BCIIOMOIaTCIIbHBIX H OGOPOTHLIX MaTepHalloB, (bJ'[OKYJI}IHTa JUIA BCICHHA
TEXHOJOT'HYECKUX MPOIECCOB YIACTKOB CIyIICHHUA U IPOMBIBKH

KOHTPOII» COCTOSHHS IPHBOZIOB IIEPEMEIINBAIONINX YCTPOHCTB CryCTHTEICH,
IpoMEIBaTesiell, OaKoBOi amIapaTyphl, PeryJIHpYIOUMX KIamaHoB H
3alIOPHOI APMATYPBI, KOHTPOJILHO-H3MEPHUTENBHBIX CPEICTB

IIpoBepka (IpH HpPHEMKEe CMCHEI) PaboTOCIIOCOGHOCTH 00OpYHOBAHMS,
COOTBETCTBHSA 3aaHHBIM (DAKTHUYECKHX PEKHMOB paboTHI TEXHOIOTHICCKHX
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arperaros, pa6ora10nmx B HENPEPHIBHBIX U MNECPEXOAAIMUX IUKIMYHBIX
rnpouneccax

IIpoBepKa COCTOSIHHs KOPITCOB alNapaTypbl, TEPMETHYHOCTH YIUIOTHCHHH
[IAMOIIPOBOAOB H IIYJIBIIONPOBOMAOB, IIAPOIIPOBOJOB HHU3KOIO JABJICHMI,
KOMMYHHKAIIH# pacTBOPOB, BOJBL, CXKaTOT0 BO3AyXa U KOHACHCATa, HAIMIHs
Teuell M3 pe3epByapoB M (MTHHIOB, NPHHATHE DELICHHH O TIOPAMKE
yCTpaHEHHUs BBISBICHHBIX HEMOJIaI0K

IIpuroToBnenne koaryasHTa ((poKynsHTa) ¥ JO3UPOBAHME €ro MoJadu B
CTyCTHUTEIM ¥ TIPOMBIBATEIH JUISl CTYIIEHUs ¥ IIPOMBIBKH HLTaMa

Benenne NpOLIECCOB MepeKadyeK IyNblbl CTEPKHEBBIX MENBHHI] IIOCIE
IPOTOYHOTO ¥ aTMTALMOHHOTO BHINENAUMBAHNS B 6aK-«CBEUY», B MEIIAJIKH,
y3el BEPTHKATbHBIX ANNapaToB (s KIacCH(HKalMyi B IPOMBIBKH 1IIaMa),
B CTYCTHTEIH JUTS OCAKIICHHUS C HCIOIb30BaHAEM (IIOKYISHTA (KOary/sHTa)
TBEPABIX YACTHII H CTYIICHHA lIIaMa

KOHTpOJIb Tpolecca pa3/elieHus KUAKOH M TBepHoi ¢paxumii B Garapee
BEPTHKAILHBIX alllapaToB

KOHTpOJIB IIpoHeccoB paBﬁaBJICHI/Iﬂ, OXJIAKACHHUA IIYJIBIIBI IIOCIC
BBIILIC/IAYMBAH U, CTYIICHHS ITYJIBIIBI K [IDOMBIBKH IlJIaMa, YUCTOTHI CJINBA CO
crycnneneﬁ, IUIOTHOCTH IIJIaMOB

Benenve mpoluecca CrymCHHA OXJI&KACHHOM B TPEXCTYNCHYATHIX
CaMOHCIIAPHTENSAX MyIbIbl B CIYCTATEIX C IPHMEHEHHEM (IOKyIsHTa
(KoaryJsiHTa) ¥ OCBETIICHHA ATFOMHHATHOTO PacTBOpa

BezeHHe NpoLecca CryIIEHHs aBTOKIABHOM IyJIBOEIL, KPacHOro, Genoro
1IIaMa, THIPOKCH/IA ATIOMHHHS, IOJIYIIPOJYKTOB, NPOAYKTOB MPOH3BOACTBA
JIerKHX, PEJIKMX BETHBIX METAILIOB U PE/IKO3EMENIbHBIX MaTePHAJIOB

KoHTpoJ1s oka3aHnit pacXofOMEPOB CIIMBA CI'yCTHTENEH

Perynupopanne 0T6opa IIIAMOB U3 CTYCTHTeNIEH W IpOMBIBaTeiel

Perynuposanue npoiiecca pa36aBiaeHus MyJbIIbl C HOMOIIBIO KOPPEKTHPOBKH
TI0JJa4H IPOMBOJIbL, 2 TAKKE PETYIMPOBAHHE MPOLIECCOB CIYLICHUS MyIbIIbI,
TIPOMBIBKH IUIaMa M YACTOTHI CIIMBA C MOMOLIBIO YIIPAaBICHUS J103UPOBKaMH
droKyIsHTa (KOaryJsHTa) H TEMIIOM 3arpy3KH CTyCTHTENeH

Benenue IPOMBIBKH HIJIaMa ropsmeﬁ BOJOH B IENH annaparop ¢
HOCJ'ICZ[YIOII[Cﬁ OTKauKO#l NECKOB H3 IIOCIENQHETO almnapara Ha LUIaMOBOC
I10JIC

BeaeHue TeXHOJOTHYECKHX MPOLECCOB PENYJIbIIAIMHE COMOBEIM PaCTBOPOM H
oTrpy3kd Genoro miama B IOApasic/ieHHe MOATOTOBKH MIMXTBI, OTIPY3KH
¢uisTpaTa B CONOLIENOYHYIO BETBb KapOOHHM3AaUHH WIH B OTACICHHC
IPOTOYHOIO BBIICIAYMBAHHL

BejieHre TEXHOJOTHUECKOrO Mpolecca MPOMBIBKH M ABYXCTaJUiHOTO
H3MeNIbYEHHST OKOHYATEILHO OTMBITOrO IlaMa B INapOBBIX MEJBbHHUNAX,
OTTpy3KH OTMBITBIX [UIAMOB IO LLIaMONpPOBOJaM B  IEMEHTHOE
TPOH3BOACTBO M (MJM) Ha LITAMOBHIC IO/, BO3BPAIIEHHS XXHAKOH (a3l
TyJbIIB OTBATGHOIO IJIaMa B TIPOM3BOJICTBO

KoHTpoJIb X0/1a TEXHOJIOTHYECKOTO IIPOLIECCa, COCTOSHHSA M PEXUMOB paboThl
TEXHOJIOTMYECKHX arperaToB, 3arpy304HbIX YCTPOWCTB, MEpeKayUuBaIOIICIO
o6opynoBaHus, IPHBOJOB M OOBA3KM arperaToB ydacTKa CTYLICHHS H
IPOMBIBKH C OCYIIECTBICHHEM IO Mepe HEOOXO0MMOCTH KOPPEKTHPYIOIHX
nercTBHi

IIpuroTosnenne pabodero pactBopa GokyisHTa

Or6op npo6 pa3baB/ieHHOH IYNBIBI, CIMBA CO CTYCTHTENCH, mnama B
COOTBETCTBHHM CO CXEMOI aHATUTHIECKOTO KOHTPOJIS

Vuer roToBOi MPOAYKLMH H PacXoJa MaTepHaJioB H pearcHTOB
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Habmoienre 3a YUCTOTOM CITHBA IIPOXYKIIHH

O6Gciy)XHUBaHHE OCHOBHOTO M BCIIOMOTAaTENILHOrO 00OpYZIOBaHMS y4acTKOB
CTYIIEHHUS U NPOMBIBKH

TToAroToBKa K pEMOHTY, OCTAaHOBKA, IPHEMKa H3 PEMOHTA H MYyCK B paboTy
OCHOBHOT'O TEXHOJIOTHYECKOTO H BCIIOMOTaTeIbHOrO 000py/I0BaHHS yJacTKa
CTYLICHUS U NPOMBIBKH

BeJieHye arperaTHoOro XXypHajia H Y4eTHO#H JOKyMEHTaluu paboyero Mecra
anmapaTyuKa-THIPOMETAIUIYpra y4acTKa CrylieHHs H IPOMBIBKH

Heo6xoaumMbie yMeHHS

Onpenenars Busyansno U (wm) ¢ ucnonb3oBanueMm KHII orknonenus ot
3aflaHHBIX  [APAMETPOB  TEXHOJIOTUYECKOr0  PeXHMa  pa30aBlICHHUs
aBTOKJIABHOM IMYJIBNbI, CTYIICHHS pa30aBlIE€HHOH MyJIBNEl H IPOMBIBKH
KpacHOro, 6eoro 1mama, T’iJpOKCH/Ia AIIOMHHMS M YCTPAHATD HX

Vupaeiiats 060pyA0oBaHHEM IIPOLIECCOB pa30aBICHAA aBTOKIABHOM ITyJIbIIEL,
CTYIIEHHS M [pPOMBIBKM LIIaMa B COOTBETCTBHH C TEXHOJIOTHIECKOH
WHCTPYKIHEH

PerynupoBaTh COOTHOIIECHHE IOAABAacMBIX B CIyCTHTEIH IIyJBIbI H
(bIIOKYIIHTOB (KOAryJIsIHTOB)

PaccuuTeIBaTh ONTHMAJbHOE KOJMYECTBO (HIIOKYIAHTOB (KOAryJsHTOB),
obecneynBaoNiee  YCTaHOBIEHHBIE  XapaKTEpHCTHKH  aMIOMHHATHOIO
pacTBopa (CiMBa), KPacHOro, 6€Noro 1maama, THIPOKCHIA AIOMUHHS

AHaIM3HPOBaTh IS TIPHHATHS YIPaBIeHYECKUX pennenuii nokasanus KUII
u cpenctds ACYTII o mapameTpax  Xo/e pa3OaBjicHHs], CTYIIEHHS MYbIIBI,
HPOMBIBKH CTYIICHHOIO IIIaMa

BBOI[PITB I/IH(l)OpMaIII/IIO B CHCTEMY AaBTOMATHYCCKOr0 YIIPABJICHHUA
TEXHOJIOTUUYECKUMH IIpOHCCCaMH MOAPA3ACICHUA CTyIICHHA H IPOMBIBKH
J1IaMOB

KonTponupoBaTte BH3yalbHO, 1O NpHOOpaM H JAHHBIM JabOpAaTOPHBIX
aHANM30B KadyeCTBO MPOJAYKTOB YYAacTKOB IOJApa3ACICHUA CryLICHUS |
IPOMBIBKH IIJIAMOB

OT6upaTs NpeNcTABHTENEHBIE NPOOBI MYJBIIBI, CIMBA CO CIyCTHTENEH,
IPOMBIBHBIX BOJ, KpacHOro M 6eioro Imiama, FHAPOKCHIA QIOMHHHA U
PacTBOpa AMOMHHATa B KOHTPOJILHBIX TOYKAX TEXHOJIOTHYECKO#H ey

VOpaBiIsSTh OCHOBHBIM H BCIIOMOTraTElbHBIM OOOPYIOBaHHEM YYacTKOB,
BEPTUKAIHLHEIX alllapaToB, CTYCTUTENEH M MPOMBIBKY IIaMa, THIPOKCHA
QIOMUHHS

VrpaBnaTh KOMMYTauMel TEXHONOTMYECKHX IIOTOKOB, —IepeKaukoi
PacTBOpPOB, IOKYJISHTA, NLIAMOB, [IO/IIIAMOBOM BO/IbI, IECKOB

Bectn MpOLECCHI CrYIIEHHA X IPOMBIBKH B PY4YHOM PEeXHUME NIPH OTKA3axX UJIN
c00gX CHCTEMBI aBTOMAaTHYECKOTO YIpaBJICHHS

[IpUMEeHSTH CpeACTBa HHAHBUAYANBHOH 3aUIUTEI, CPEACTBA MOXKAPOTYICHHSA
¥ TIOJIb30BaThCs ABApPHUHHBIM HHCTPYMEHTOM B aBAPHIHBIX CHTYaIHAX

[Tons3oBaTbCa porpaMMHBIM obecrieucHHEM pa60qero MECTa pa60THmca Ha
06CJIy7KI/IBaeMOM y4acTKe noapasaciicHus CryllCHHAA 1 IIPOMBIBKH

Heo0OxoauMble 3HaHUS

YcTpoiicTBO, Ha3HAaueHHe, KOHCTPYKTHBHBIE OCOOCHHOCTH, IPHHIMIL
paboTE, TpaBHia TEXHHYECKOH OKCIUTyaTalMum M OOCIYXXKHBaHH:
060pyOBaHHs, MEXaHH3MOB H YCTPOHCTB, KOHTPOJIBHO-H3MEPHTENIBHBIX
npu6OpOB U CPEACTB aBTOMATHKM, NPAMEHSCMBIX U1 PETyIMPOBaHHA
npomecca pa30aBleHHs ABTOKIABHOH IyNbIbl, CTYIICHHA H NPOMBIBKH
KpacHOro u 6eyoro nuiaMa, THAPOKCHIA AMIOMUHUS

Pacmonoxenue, cXeMbl KOMMYTallMH H HepeKJIIO‘lCHPIﬁ, NPUMCHAEMBIX Ha
06CJIY)KHBaeMOM y4aCTKe arperatoB
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YCTpOHCTBO ¥ HasHa4YeHHE TEXHOJNOTHYECKOH OOBA3KH TEXHOJOTHYECKHX
arperaroB (KOHTPOJBHO-H3MEPHUTEIBHBIX YCTPOMCTB M CPEICTB aBTOMATHKH,
3amOpHOH  apMarypsl, DeryJIHpYIOIIMX YCTPOHCTB, TpyOOnpoBooB
Pas3IMYHOro Ha3HaueHHs, HACOCHOTO XO35HCTBA)

du3nueckue, THAPOJHHAMHYCCKHE ¥ XUMHYCCKHAE NTPOLICCCHI, NPUMCHSIEMBIC
B BEPTHKaJIbHBIX amiaparax, CryCTHTCIIAX B TIPOMBIBHBIX YCTAHOBKaX

TexHonoruy, npuHUMN pabOTHl M AamIapaTypHble CXEMBI TNPOIECCOB
crymeHHs, GIoKyIAnuy (Koarynsaiuy) 1 06paGoTKH IIaMOB, IMAPOKCH/A
AMIOMUHHUSA, HX MECTO M Ha3HaYCHHE B TEXHOJIOTMHU IONYYECHHS TIHHO3EMA,
IPOMIPOAYKTOB H HPOAYKTOB IIPOM3BOACTBA JIETKHMX, PpEAKHX M
PEAKO3eMENILHBIX METAILIOB

Ou3NKO-XMMHYECKHE  TPHHIMIBL, HCNONB3YEMBIE UL pas3/elCHHA
cycmeHsuH (Iy/bIIbL, DPAacTBOPOB) Ha KHAKYIO M TBepAylo ¢assl ¢
IpAMEHEHHEM (IIOKYITHTOB (KOAryJISHTOB)

MeTommKa pacdyeTa A03UPOBOK (IIOKYIHTOB (KOAryJIIHTOB), IOJ[aBaCMbIX B
CTYCTUTENH U NPOMBIBATENH

PernamentHbIe KOHIEHTpallUl pacTBOPOB, TEMIICPATYPA, YI[eHBHBIﬁ BCEC H
CTENEHL OTCTauBAaCMOCTH ITYJIBIIEL

Texnudeckue Tpe60BaHI/ISI, npegpsaB/IEMBIC K IMPOAYKTaM CIYLICHHA H
IIPOMBIBKH

Tunudsble TpU4HHEL c60eB U HaKTOPEI, BAHUAIOIHE Ha X0 TEXHOJIIOTHYECKHX
TIPOLIECCOB, CNOCOOBI  KOPPEKTHPOBKH CGOEB W OTKIOHEHHH  OT
YCTAHOBJIEHHBIX PEXXHMOB

IMapamerpsl, perynmupyembie ACYTII y4acTkoB CTymICHMs H TPOMBIBKH,
NOKa3aTeNH I KOHTPOJIS M aHAIN3a, HHTepGeic i KOPPEKUNH PeKHMOB
B IpeZieNaX KOMIETCHIHU U YPOBHS OCTYNa

CxeMbl 0oTOOpa Npo0G aTIOMMHATHOTO PacTBOpA, CryIICHHOIO MUIaMa H
IPOMBIBHBIX BOJ JUIS aHAJIMTHYCCKOTO KOHTPOIIS

HopMme! pacxona SHEPrOHOCHTENEH, CIIOCO0bl SKOHOMHH H NPE0TBPANICHHA
HENPOU3BOACTBEHHEIX IOTEPh

Ilopsiok ¥ NpaBHia IIyCKAa M OCTAHOBKM BEePTHKAILHBIX alllapaTos,
crycTuTeNneii, IPOMBIBHBIX YCTAaHOBOK H BCIIOMOTATENbHOTO 000py I0BAHHS

CxeMmBl CHTHAJIA3alMH H 6HOKHPOBKK, CHCTCEMBI BHYTPHHCXOBOﬁ CBsA3H H
CBA3H CO CMEXHBIMH NIE€PEACiIaMU Ha YIACTKC CTYHICHUSA U IIPOMEIBKH

TLnaH MepONpHUATHI [0 JTOKATA3ALHH H THKBUIAKMK [OCIeCTBUH aBapuii Ha
yJacTKe CrylieHHsl ¥ IPOMBIBKU

TpeGoBaHus GUPOUYHOH CHCTEMBI W HapAIOB-AONYCKOB IIpH pabore Ha
y4acTKe CTyIIeHHs ¥ IPOMBIBKH

TpeGoBaHus 0XpaHbl TPY/a, IPOMBIIUICHHOH, SKOIOTHYECKOH 1 TIOXapHOH
6€3011aCHOCTH Ha YJacTKe CTYIICHHS ¥ IPOMBIBKH

[IpaBuna BeAeHMA H XPaHCHUS TEXHUYECKOH JOKYMEHTAUMM Ha
06CITy)KHBAEMOM YIaCTKe TIOAPa3JAEICHUs CTYIMEHHUS H TPOMBLIBKH

IIporpammuoe ofecnedeHne paGodero Mecta Ha OOCIYXHUBAEMOM Y4acTKe
CTyIIEeHHs U IIPOMBIBKA

Apyrue

XapaKTCPpHCTHKH
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3.2.4. TpynoBas GpyHKuusA

VipasieHue TEXHOTOTHIECKUMU
npoueccaMu GUIBTPALMH ATIOMHHATHBIX
pacTBOpPOB, KPaCHOTO H 6€I0ro 1uiamMa,

3aTPaBOYHBIX M MPOAYKIIMOHHBIX PaCTBOPOB Vposens
HaumeHoBaHue THAPOKCUJIa ATIOMUHUS, COJIOBOTO H Kon | B/04.3 (noxypoBens) 3
COOIIEIOYHOTO pacTBOpa, MOIYIIPOTYKTOB KBAIHQHKALUH

¥ IIPOAYKTOB THAPOMETANITYPru4eCKOro
NPOU3BO/ICTBA JIETKHX, PEAKHX [{BETHBIX
METAILIOB M PeIKO3eMeIIbHBIX MaTEPUAIIOB

TIpoucxokieHHe TPYROBOI
dyHKIHH

3auMMCTBOBaHO M3

Opurunan X
OpHI'MHANA
Kon PeructpauoHHb1#
opuruHana HOMEp
npodeccHOHATBHOIO
cTangapTa

TpynoBsie AeHCTBHS

[Tonydenue (nepenada) mHGOpManuyu IpH IPHEMKe-clade CMEHBI O XOJe
TEXHOJOTHYECKOTO IIpoliecca, cOOfX H OTKIOHEHMAX B PEKHMAX,
HemoJazkax B pabore o0opynoBaHHs y4acTKa QHIBTPAlUM ¥ [IPOBEACHHBIX
paboTax [0 HX YCTPaHEHHIO

KOHTpONL COCTOSHHS KOMMYHHKAllMH BaKyyMa, pacTBOPOB, ILIJaMOBBIX
IyNBI, BOJBI, CKATOr0 BO3yXa; YCTAHOBOK OTKA4YKH GHIBTpaTa U NoJadH
NyNbNbl, IUIAMHCTBIX CYCNEH3HH Ha (QUIbTpauuio; MPHBONOB M OMOPHBIX
y37I0B; PETYIHpPYIOMX KiIamaHoB, 3amopHoit apmarypst H KHMII yuacTka
¢GuILTpaUN

TIpoBepka TFEPMETHYHOCTH H COCTOSHHMS YIUIOTHEHHMH COEIMHCHHH U
KOMMYyTalliH (UILTP-YCTAHOBOK, BOCCTAHOBJICHHE HA/ITIEXKAIIET0 COCTOAHMS
COEIMHEHUH COOCTBEHHBIMHM CHJIAMH WIH C IPHUBICYCHHEM PEMOHTHOIO
nepcoHana

3arpyska H pery/JIMpoBaHHe 1apaMeTpoB ojauu (1e0uT, JIaBJICHHE) MyJIBIIBI,
PacTBOPOB, CYCIIEH3HH B QHIBTD

BeneHue TEXHOJNOTHYECKOrO Iporecca (HIBTpalMd IPOXYKTOB H
IIONYIPOAYKTOB Ha BCEX CTAQMAX IIPOM3BOACTBA IJIMHO3EMA, DPEMKHX,
peaKo3eMEIBHBIX M IPOYMX LBETHBIX META/UIOB Ha GapabaHHEIX, JIMCKOBBIX
BaKyyM-(QHIBTpax H npecc-QuibTpax

KOHTponb H peryJiupoBaHHE IIPOIECCOB (UILTPALMH ATIOMHHATHBIX
PacTBOPOB M IYNbIbl THAPOKCHAA IOMHHHSA, PacTBOPOB M IIyJBIIBL
cogepxamux P3D u serkue MeTauibl, i obecreueHHs 3aJaHHBIX
NapaMeTpOB TPOMU3BOJAUTENFHOCTH (UIBTPOB, IUIOTHOCTH (BnaxxHocTH)
OTQUILTPOBAHHOTO OcanKa (THAPOKCHIA) M YHMCTOTH OTHHIBTPOBAHHOIO
pacTBOpa

Kontpoms nokasanuii KWIT u ACYTII mpouecca (uibTpaiuy MybIbI
I'HMIPOKCH/IA AMFOMHHMS, KOPPEKTHPOBKA PEXMMOB pabOTh (UIBTPOB TIPH
HEO0OXO0AUMOCTH

MOHMTOPHHT [APaMETPOB, ONPEAEIMIOMMUX M XapaKTEPU3YIOIHX XOA
nporuecca GUIBTPAIMH: COOTHOLICHHS JKHIKOE — TBEPJIOE, YACIBHOIO Beca,
IUTOTHOCTH, KOHUEHTpaK QUIBTPYEMBIX PaCTBOPOB, IIYJIBIILI H ¢wibTpara,
JaBJIEHHA M paspsKeHHs B (UIBTP-YCTaHOBKaX C OCYINECTBICHHEM IPH
HeoOXO0AMMOCTH KOPPEKTHPYIOIIMX ACHCTBHIA
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KoHTpons TmoOKa3aHuil pacxofoMepoB OTQHIBTPOBAHHOIO pacTBopa H
no3atopoB (QuisTpyromeif Macchl (IIpH HQIMYHM  TEXHOJOTHYECKHX
TpeGoBaHMit)

KoHTponb JaBieHHs B QWIBTpe ¢ LEJbIO ONpe/efieHs OKOHYAHHs IUKIa
bunsTpanuu

KOHTpOJIL OCTaTOYHO} BI@XHOCTH (ILIOTHOCTH) TBepAo#d dpakuum (keka,
KOHIIGHTPATa) Ha BaKyyM-(QUIBTPax | CTEeNeHH OTXKAaTHA Ha npecc-GpubTpax

PerymupoBanue 00OpyZOBaHHMS IPH OTKIOHEHHMAX OT YCTAHOBJIEHHBIX
IIapaMETPOB TEXHOJIOTHYECKOTO Mpolecca (PHILTPAIH CBOMMH CHJIAMH KA
¢ MPHBJIEYEHHEM NIPU HEOOXOMMMOCTH IEPCOHAIA PEMOHTHBIX CITYXKO

KoHTpoib cocTosiHAS GHUIBTPOBAILHOIO MOJIOTHA H BEIMYUHEI BAKyyMa Ha
IMCKOBBIX MHIBTPaxX U QUIBTPaX-CIyCTHTENAX

Ot6op mpoG mocrynamomero Ha (UILTpaIMIO ATIOMHHATHOIO PacTBOPA,
conepxawero P33, HaMBIBHOH MacChl H OTQHIETPOBAHHOIO pacTBOpa HIIH
THAPOKCHIHON MyNBIBI X OTQHIBTPOBAHHOIO TMIPOKCHAA, COJAEPKAIIETo
P33, B COOTBETCTBHH CO CXEMOH aHATUTHYECKOTO KOHTPOJIA

[ToAroToBKa (MIBTP-yCTAHOBOK M BCIIOMOTaTeNbHOro 0GOpYIOBaHHS K
PEMOHTY, OCTAHOBKa, IIPHEMKa H3 PEMOHTa, yCK B paboty

BesieHue arperaTHoro XypHaja ¥ yd4eTHOH JOKyMEHTallMi pabo4ero Mecra
anmapaTyMKa-THIPOMETAILTYPra y4acTka GpUiIbTpalui

Heob6xoaumble yMEHUSA

Onpenensats BusyansHo U mo KHIT paboTocnocoGHOCTE M OTKIOHEHHS OT
HOPMBI [IapaMETPOB TEKYLLEro COCTOSHHUSA 06CIyKHBaeMOro 00opy0BaHHUs
M YCTPOHCTB y4acTka GHIBTpanuy, IPHHEMATE HEOOXOMUMEIE MEPBI IO HX
HACTpPOUKE, pEryIHPOBKE WIM PEMOHTY

BuisaBisaTh HEHUCHPABHOCTH  KOHTPOJIBHO-U3MEPHTCIIBHBIX yCTpOﬁCTB,
obecneunBaloLMX MOHHUTOPHHI XOJa TE€XHOIOTHYECKOro IIpoIecca,
JaTYHKOB KOHTPOJIbHO-U3MEPHTCIIBHBIX HpI/IGOpOB W aBTOMATHKH Y4acCTKa
qmmﬂpaunn AJA IPHHATHS pEIICHUS 00 X OYHMCTKE HJIH 3aMEHE

YIIpaBII}ITb TEXHOJIOTHYECCKHMH IIPOLCCCAMH Q)nnbrpaunn, OCHOBHBIM H
BCIIOMOTATCJIbHBIM OGOPYHOBaHI/ICM (I)I'IJIBTp-YCTaHOBOK IIPAMCHAEMBIX
THIIOB

IlepekmoyaTs KOMMYHHKAMH IO XOAY BEICHHS TEXHOJOTHUECKHX
IPOLIECCOB (MIBTPAL|H, IPH 3alycKe B paboTy MM BhIBOJE M3 PabOTEHI
060pyI0BaHHs y4acTKa QHIbTpalvK

PerymipoBath mpouiecc (GUAbTpalli ¢ MOMOIIBIO H3MEHEHHS KOJIUYECTBa
pacTBOpa, MOJAaBaEMOro Ha (QHIBTpalMIO (U BCEX NMPUMMEHAEMBIX THIOB
GHUIBTPOB), WM KOPPEKTHPOBKM IHMKNA paboTel ¢uibTpoB (mmsi mpecc-
HIBTPOB), HacTpamBaThb mHapaMeTphl paGoTsl  obopynoBaHus  H
TEXHOJIOTHYECKOM OOBS3KH yJacTKa (HILTpaIuu

OnennBaTh COCTOAHUSI U TOTOBHOCTD K pa60Te (bl/IIIBTp)’IOIIIHX JJICMCHTOB U
MarcpuajioB

OnpeznensiTh BU3YalbHO H/HIM C HCHOJNb30BaHHEM KHUII oTtkioHeHus OT
3aJaHHBIX TAPaMETPOB TEXHOJIOIHYECKOr0 pe)kKUMa H YCTPAHSITh HX

Otbmparh  OpeACTaBHTENBHBIE OPOOBI B KOHTPOJBHBIX — TOYKaX
TEXHOJOTMYECKOH IIENMH B COOTBETCTBHH CO CXEMOH aHAIMTHYESCKOIO
KOHTPOJIs y4acTka (QHIbTpalHu

AHa.ﬂPI3Hp0BaTB MOoKa3aHHud KOHTPOJBbHO-H3MEPUTCIIBHBIX CPCACTB H
CHUCTEMBl ABTOMATHYECKOIO pEryjlnpoBaHHUsd IIPOLECCOB (bnnbrpauun
ATMIOMHUHATHOI'O pacTBOpa Uisi NPUHATHSA YIPaBJICHYCCKHX pCIIICHI/Iﬁ

Beoauth nadopmanuio B ACYTII yuacTka dpuibTpanun

Bectu mpotecchl GUIBTPAlMH B PYYHOM PeXHUME IpH OTKa3aX WIH COOsX
CHCTEMBI aBTOMATHYECKOTO YIpaBJICHHUs MPOLIECCOM
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KoHTpomupoBaTre BH3yalbHO, 1O npubopam ¥ JAaHHBIM JIAGOpaTOPHBIX
aHAJIM30B Ka4€CTBO NPOAYKTOB QHIBTpALIMU

IpuMensATs cpeAcTBa HHAMBHIYAIbHOH 3aIlUTHI, CPEACTBA I0XKAPOTYIIEHUS
H [10JIb30BaThCs aBapHiHBIM HHCTPYMEHTOM B aBapUHHBIX CUTYaIUIX

ITons3oBathes mporpaMMHBIM obecnieueHreM pabodero MecTa annapaTiaKa-
THIAPOMETALTYpra yuacTtka QuibTpauu

Heobxonumsie 3nanus

YcrpoiictBo, mpuHIMO paboTHI, MpaBHIa TEXHUYECKOM 3KCIUIyaTallMd M
obcnyxuBanns 00OpYHOBaHHs, MEXaHU3MOB H YCTPOMCTB, KOHTPOJIBHO-
H3MEPHUTENBHBIX NPHOOPOB M CPEACTB ABTOMATHKH, HPUMEHSEMBIX IS
peryJMpoBaHus nponecca GuibTpalnuu

CxeMBl KOMMYHHMKaUMi H NPOAYKTOBHIX IIOTOKOB y4acTKa (UIBTpanuu
(rMapOKCHAHOM MyNbIBI, MYJbIbY/PAaCTBOPOB, COAEPIKALMX JIETKHE, PEAKHE
U peKo3eMeNbHbBIE METAIUTBI, QIIBTpaTa, BOABI H CXKATOro BO3AyXa)

AnnapaTypHas[ CX€Ma y4yacTKa Q)Hm;rpaunn H TCXHOJIOTHYCCKH CBA3AHHBIX C
HHUM YYacCTKOB IIPOU3BO/ICTBA INIMHO3CEMA, JICTKHX, PE€IKHX, PEAKO3E€MEIIbHBIX
H MPOYHX IBETHBIX MCTAJLIIOB

ITapamerpsi, perymupyemsie ACYTII yyactka GunsTpanuu, mokazareu I
KOHTPOJIA U aHaIM3a, UX 3HAYEHHE W BIMSHUE HA XOJ TEXHOJIOTHMYECKOro
mpomecca, HWHTepdedc Uil KOPPEKIHH PEKHMOB  anmapaTunKOM-

THAPOMETAJLTYProM

Pexumuble KapThl (ONTHMANbHBIE DPEXHMBI) TEXHOJOTHYECKOTO U
BCIIOMOTATENIBHOrO O0OpYHOBaHWA YydYacTka (HIBTpalMu, IOIYyCTHUMBIE
JWana3oHbl ToKa3areneil, cmocoObl U NpHEeMBl MNPEAYNpeXICHHS U
yCTPaHEHHs OTKJIOHECHHH OT ONTHMAJIbHBIX 3HAYEHHH

®dakTopsl, BIMAIOMHUE HA XOJ TEXHOJOTHYECKUX MPOLECCOB (UILTpALIUM,
XapaKTEePUCTHKH H Ka4eCTBO MPOAYKTOB GHILTPAIUY, CTAHAAPTHBIE METOIBI
HX HABEJIMPOBaHHS

TpeOoBanust k KadecTBY OT(QHIBTPOBAHHOTO THAPOKCHIA aIIOMHHMI,
MaTepHaoB, cogepxamux P30, u punsrpara

TpeboBaHMsA TEXHOJNOTMYECKHMX HMHCTPYKIME Ipouecca (UIbTpaluu
THIPOKCH/IHO#M TyNBIBI, MaTEpHAIIOB, coAepxanmux P33, na 6apabaHHEIX 1
JINCKOBBIX BaKyyM-(pHIIbTpax, Ha npecc-QpuiIbTpax

IIpaBuna 1 periaMeHT Nepexoia Ha PyqHOH peXUM YNpaBICHHs IIPU OTKa3e
ACYVTII yuactka punbtpanyuu

HOCJICIIOBaTCJIBHOCTL H IIpaBHJIa ITYCKa U OCTAHOBKH d)HHBTp-YCTaHOBOK H
BCIIOMOTaTCJIbHOIO oﬁopynonamm

Cxema u mnpaBuia otbopa npo6 TUIAPOKCHAHON IyNBNbI, MYNIBIB H
pacTBOpoB, coxepxamux P30, ¢unsTpara 1 0TQHILTPOBAHHOTO IPOAYKTa
JUISL QHATATHYECKOTO KOHTPOJIA

[IpaBuia BeJeHHA M XPaHEHHS TEXHHYECKOH NOKyMEHTAllMM Ha y4acTKe
¢bwibTpanyu

TpeGoBanusA IUTaHA MEPONPHATHH 10 JIOKAIM3allMd M JIMKBUJALMH
MOCJIC/ICTBHI aBapuii Ha yJacTKe QHIbTPALHH

TpeGoBanuss GHpPOYHOH CHCTEMBI M HapsIOB-HONYCKOB IpH pabore Ha
y4acTke GprisTpaiun

TpeGoBaHusi OXpaHbl TPYAa, IPOMBIIIIEHHON, SKOTOTHYECKON M MOXKapHOH
6€3011aCHOCTH Ha Y4acTKe QHIbTpaly

Ilporpammuoe  obecnedeHue, NpHMEHAeMoe Ha paodeM  MecTe
annaparyMKa-ruJpoMeTallIypra yyacTka GHibTpanuu

Hpyrue
XapaKTEPUCTHKH




3.2.5. TpynoBas dpyHxums

VYrpaBjieHHE TEXHOJIOTHYECKUMH YpoBeHb
Haumenosanue | IIPOLIECCAMH JEKOMIO3ULUH aIOMUHATHOrO | Kox B/05.3 (noAypoBeHb) 3
pacTBopa KBATH(pUKALMU
IMpoucxoxaeHue oBOM aUMCTBOBA
p KT TPYA Oparsan X 3auMCTBOBaHO M3
$yHkuan OpHUrHHAJa
Kon PeructpauoHHBIH
OpHryHana HOMep
npogecCHOHANTBHOTO
cTangapra

TpynoBele nercTBUS

[onyuenue (mepenada) MHGOPMaANUK HPH OPHEMKE-CAAYEe CMEHBI O XOJC
TEXHOJIOTHYECKOTO IpoIiecca, CO0SIX M OTKIIOHCHHSX B PEXHMAX, HEMOJIa{Kax
B paboTe 060pyAOBaHKS U MPOBEICHHBIX pa00oTax M0 UX YCTPAHCHHIO

KOHTpOJIb COCTOSHNA KOMMYHHKAIHil PaCTBOPOB, JEKOMIIO3CPHOM MYJIBIIBL,
BOIBI, CKAaToro BO3AyXa, HAacoCOB, IPMBOJOB  MCXaHHYCCKUX
IepeMEIIHBAIOINX ~ YCTPOMCTB  HCKOMIIO3CpOB WM adpoiudTos,
[UIACTHHYATBIX TEIUVIOOOMEHHHKOB WM BAaKyyMHBIX OXJIQIUTENbHBIX
YCTAaHOBOK, PEryJIMPYIOLINX K/IANaHOB H 3an0pHO#H apmarypsl, KAIT

KoHTpons paGoThl MEXaHHYECKHX IEPEMEMMBAIOMIMX YCTPOMCTB WM
TepeMeIIMBAIOINMX H TPAHCIIOPTHAIX a9pONU(TOB

Beaenne MPOIECCOB OXJAKACHHUA M Pa3I0KCHHS alFOMHHATHOIO pacTBOpa
I BELICPKABAHUS 3aJaHHBIX napamMeTpoB NPOU3BOAUTEIIBHOCTH
JIEKOMII03CpPOB, TPaHYJIOMETPHICCKOI'0 COCTaBa TMAPOKCHIA AIIIOMHUHHA

KOHTpons Tpollecca IEKOMIO3HIMH (OXNAXKIACHHS U PasiloXeHHs)
amoMuHaTHOro pactBopa no nokaszanusm KUIT u ACYTII

PCFYHHPOBaHPIG noga4un MAaTO4HOIO pacTtBopa - [JIA OXJIAKACHUS
aMIOMAHATHOT'O pacTBOpa Ha NNaCTHHYATBHIC TEINIOOOMCHHHKY  WJIH
YCTaHOBKH BaKYYMHOI'O OXJIQXKICHUA

KOHTpOJIB TCMIICPATYPhl OXJIAXKICHHOI O AJIIOMMHATHOI'O pacTBOpa

KoHTpoins AaBieHns U pacxola Bo3ayxa, 0aBacMoro B EPEMEINHBAIOIIHC
M TPaHCHOpPTHbIE adpolu(Tel (€CIM NEPeMCIIMBAHHE MyIbNbl B
JEKOMIIO3epax BO3IYIIHOE)

O160p npob B COOTBETCTBHH CO CXEMOH aHAIMTHYECKOTO KOHTPOJIA

PeryiupoBaHue MpOLECCAa Pa3IOKCHHS AIOMHHATHOIO pacTBopa C
NIOMOIIBI0  M3MEHEHHS  TPAHCIOPTHPOBKMA  MyJbIbl,  TEMIEPaTyphl
OXJIQXKIICHUSA AEKOMIIO3€PHOM I1yJIbIbI ¥ KOJIMYECTBA 3aTPAaBOYHOM IyJIBITBI

OCTaHOBKA M BBIBOJ| JEKOMIIO3€pa M3 TEXHOJOTHYECKOH JEKOMIIO3EpHOH
Garapeu

ITpueMka o6opyIOBaHuUs M3 PEMOHTA

BBoj IcKOMII03€pa B JIEKOMIIO3epHYI0 6aTapelo U myck 6atapen

HeoGxoaumele yMeHHs

Bu3yalnbHO OLEHHBAaTh COCTOSHHE KOpIIyCOB arperaTroB JIEKOMIIO3€pOB,
GakoBOH anmnaparypsl

BISBISTh, HAMYUE CBHIIEH H IIOJICOCOB B CHCTEMax TPyOONpOBOJIOB,
TEXHOJIOrHYECKOH OOBS3KH M KOMIIPECCHH, HATMYHE T€YEH U3 pe3epByapoB H
(UTHHIOB B CHCTEMaX I10/Ia4M U OTKa4YKH PacCTBOPOB

YHpaBJISITB TEXHOJIOTHYECKHUM IIPOLECCCOM OXJIAXIACHHA H pa3IoKCHUA
ANMIOMHHATHOI'O pacTBOpa

Onpenenarh BU3yaJIbHO M/HIH C HCIIOJIE30BAHAEM CPENCTB KHIT u ACYTII
OTKJIOHEHH: TIapaMETPOB TEXHOJIOTHYECKOrO PEXXUMa MPOLECCa OXIKACHUS
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U pa3sioXeHHsA OT 3a[aHHBIX U ONpeAeNiaTh MepHl N0 MX YCTPaHEHMIO U
peaynpexIeHHIO

BectTH B ONTHMAIBHOM [IHAma3’oHe IPOLIECC [AEKOMIIO3MLIHHM 3a CYET
ONHOBPEMEHHO H3MEHEHHS DEXHMOB TpPAHCOOPTHPOBKM HYIBIBI B
JEKOMIIO3epE, TEMIIEPaTypbl OXJIAX/JICHHS NEKOMIIO3EPHOH MyNbIbl H
KOJIMYECTBA I10/1aBAEMOIi B TIPOLIECC 3aTPABOYHON MYJIBIBI

AHaJIIfIBI/IPOBaTL NOKa3aHUA KOHTPOIBHO-UZMEPHTECIBHEIX CPEACTB H
CHCTCMBI aBTOMATHYCCKOI'0 PEr'YJIMPOBAaHUS IIPONECCOB JCKOMITIO3UITHA

Beoaurs wHHpOpMALMIO B CHCTEMY AaBTOMAarH4ecKoro  yNpaBIICHHS
TEXHOJIOTHYECKAMH IIPOLECCAMU

OT16upath NpeACTaBATELHbIE IPOOHI MyJIBIIBI

BecTH mpolecchl AEKOMIIO3UIIMH B PYYHOM peXHMe NPH 0TKa3ax MK cO0aX
CHCTEMBI aBTOMATH4YECKOTO YIIPaBJICHHS IPOLIECCOM

KoHTponupoBaTs BH3yalbHO, IO nHpHOOpaM M JaHHBIM J1a00OpaTOpPHBIX
aHAJIHM30B KauYeCTBO NPOIYKTOB JEKOMIIO3ULIMA

ITpuMeHSTE cpeiCTBa HHAWBHYANbHOH 3alIMTEI, CPEACTBA MOXKAPOTYIHEHHUS
| MOJIL30BATLCA aBApPHIHBEIM HHCTPYMEHTOM B aBapUHHBIX CUTyallHsIX

Ions30Barhes nporpaMMHbBIM obecnieueHHEM paﬁoqero MeECTa annapar4yiuka-
THApOMETAJLTYpra Ha YMaCcTKC NCKOMIIO3HIIUNA

HeoOxoauMble 3HaHUS

YcrpoitcTBo, npHHIMI paboTHI, NpaBUia TEXHHYECKOH OSKCILIyaTalMd H
o6cnyxuBaHus OOOPYNOBAaHHS, MEXaHH3MOB M YCTPOMCTB, KOHTPOJBHO-
M3MEPUTEIbHEIX TPUOOPOB M CPEACTB aBTOMATHKM, NPHMEHSEMBIX IS
peryJIHpOBaHus Mpoliecca JEKOMIO3HIMY aTlIOMMHATHOTO PacTBOpa

Cxembl KOMMYHHKAUWi QTIOMHHaTHOTO M MAaTO4YHOIO  PacTBOPOB,
JIEKOMITIO3€PHOM M 3aTPaBOYHON IyJBH, BOABI M CXKATOIO BO3/IyXa; CXEMBI
IPOMKOTOBOPSIILEH CBI3U

ArmapaTypHo-TexnonoqueCKaa CXCMa y4YacTKa JCKOMIIO3HIIHH

YCTPOﬁCTBO H IIPpHHIIHIL JeicTBus, IpaBHJjia JKCIUTyaTalli JEKOMIIO3CPOB H
BCIIOMOTIaTCJIBHOT'O 060PYIIOBaHI/I}I.

IlocnenoBaTeIBHOCTE U Ipasydjla OCTAHOBKH, OIIOPOXHCHHA H ITyCKa
JEKOMIIO3€POB M BCIIOMOTr'aTEJILHOIO oGopynonaan

Cxema orGopa mpo0 JEeKOMIIO3epHOH M 3aTPaBOYHOM MyNBIBI IS
AQHAJIUTUYIECKOTO KOHTPOJISA

HpOI‘BBO)ICTBGHHO-TCXHOJIOI‘I’I‘-IeCKHe HHCTPYKIIMH Nporecca J1€EKOMIO3KITHH

TpeboBaHus K Ka4eCTBY THAPOKCHA ATFIOMHUHHS

Mertoauka pacucTa NO3HPOBKH 3a1pa30qH0171 1TYJbIbI THAPOKCHU A AJIIOMUHHUA

Cnoco0Obl KpUCTAJUIH3AMH TBEPOTO BEIECTBA U3 PAaCTBOPOB

IT1an MEPONIPUATHIA 110 JIOKAIH3ALMH H JTNKBHIALHMH IIOCIICICTBUH aBapHii Ha
y4acTKe JeKOMIIO3HIHUH

TpeGoBanusi OMPOYHOM CHCTEMBI M HApsAIOB-JOIYCKOB HpH pabore Ha
y4acTKe IeKOMIIO3HIUH

TpeboBanus oXpaHbl TPy/Jla, NPOMBIILIEHHOH, 3KOJIOTHIECKO# U MOXapHOH
0€30MacHOCTH Ha Y4acTKE JAEKOMIIO3HIIHH

IIporpaMMHOe obecreyeH e, IpUMEHsIeMoe Ha pabodeM MecTe alnapaTyuKa-
THAPOMETALTYPra y4acTka JICKOMIIO3HIINH

Hpyrue
XapaKTEPHCTHKH
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3.2.6. Tpynosas pyHKuUA

VipasieHue crielliaTn3upOBAHHEIMU

TEXHOJIOTHYECKUMH MpoLecCaMU VposeHs
HamumeHoBanue THAPOMETAILTY prH4eCKOro Npor3BOACTBa Kon | B/06.3 (noxypoBeHs) 3
JIETKUX, OJ1aropoIHBIX, PEAKHX BETHBIX KBaTM(pUKaLMH

METAJJIOB H PEAKO3EMEJIBHBIX MAaTEPHAIIOB

TpoucxoXAEHAE TPYI0BOH
byHKIIH

3aUMCTBOBAHO U3
OpurnHan X
OpHrHHAIA
Kon PerucrpauyoHHbIi
opuruHana HOMEp
npogeccHOHATLHOTO
cTaHzapTa

TpynoBbie nefcTBUA

ITonyyenne (nmepenmauya) WHGOpPMaUWMH IIpH DNPHEMKE-CIAa4ye CMEHBI O
NPOW3BOACTBEHHOM 3aJaHHM, XOJAC HENPEPBIBHBIX TEXHOJOTHYECKHX
NPOLECCOB, OTKJIOHEHHUSX B PEXXUMaX paboThl 000pYyAOBaHUA, HEMIOIAAKAX U
NPHHATHIX Mepax M0 HX yCTPaHEHHIO

Pacuer JO3HPOBOK, KOJIIMYECTBA BBOJAUMBIX pEarcHTOB H MAaTepHalIOB
(KOMHOHCHTOB) TEXHOJIOTHYCCKHX IIpouecCcoB Ha OCHOBC
NpOMU3BOACTBCHHOI'0 3aJaHus H 33JaHHOIO KOS(I)(l)PII.(I/IeHTa HU3BJICYCHHUA
Meraia

Jlo3upOBKa KOMIIOHEHTOB, DPETYJIHpOBaHHE OOBEMOB H TEMIIa TOJAYH B
THIAPOMETAILTYPrHYECKHE arperaThl BOJBI, KHCIIOT WM Ienoyeii TpeGyemoi
KOHIICHTpAIlUM, pacTBOPOB, INYJBIBI, KOHLEHTPAarToB, II0Ty(haGpuKaToB,
XAMHYECKHX PEArcHTOB, IONYNPOAYKTOB H OOOPOTHBIX MAarepHaIOB B
COOTBETCTBHH C pacueTaMy ¥ TEXHOJIOTHIECKMMH HHCTPYKIUAMHA

Bemenne 1mpolecca ¥ pErylHpOBaHHME XOJa PpeakUMid IONYYCHUA
TETPaxXJIOPHAA PEAKHX METAIOB H3 MPOMIPOJAYKTOB M METAIUIOB BBHICOKOH
YHUCTOTHI IIyTeM CYIbQUTH3ALMH, PACTBOPEHHS, arMTALHH

Beaenne aBTOKJIABHOTO BOCCTAHOBJIICHHS MeTaila BOJAOPOJOM B BOIHBIX
pacTBOpax coseit B TIPOU3BOACTBE MCTAJUIMYCCKUX ITIOPOIIKOB

BenieHre TEXHOJIOTHYECKOTO IpoLecca aBTOKIABHOTO, arHTallHOHHOTO HJIM
IPOTOYHOTO BHIILENAYMBaHUA IUXTHI (DY, KOHIEHTPATOB, IIOJIYIPOAYKTOB)
PEeNKUX, PeNKO3eMENBbHBIX, 61aropofHbIX H MPOYMX HBETHBIX METALIOB C
UCIIONIE30BAHHEM CEPHOKHUCIBIX, COJSHOKUCIBIX, aMMHAYHBIX M BOIHBIX
PacTBOPOB B 3aBHCHMOCTH OT MCXOJHOTO MHHEPAJIOrUYeCcKOro H
XMMHYECKOTO COCTaBa ChIPhA

KoHTpoJib MoOKa3aTeneif Mpolecca aBTOKIABHOTO M/WIH AarMTaluHOHHOTO
BBHILIETIAYMBAHHUSA, pEryJUpPOBaHHE M KOPPEKTHPOBKA PEXKHMOB MpH
OTKJIOHEHHUAX OT HOPMBI, a TAKXKE B ClIydae OTKa3a aBTOMaTHKH

Monwuropusr ¢ nomomsio cpeacts KUIT u ACYTII ¢ ocymecTsieHueM (pu
HEOOXOAMMOCTH) KOPPEKTHPYIOIIMX JACHCTBHA OCHOBHBIX I1apaMeTpOB,
ONpENENAIOMMX M XapaKTEPH3YIOIMX XOX THAPOMETAJLTyprHICCKUX
IIPOLECCOB — TEMIIA 3arPy3KH, JaBJICHHS H TEMIIEPATyPhl YJIbIIEL, PaCTBOPOB,
MOAABaeMbBIX B TEXHOJOTMYECKHHM arperar, TeMmIiepaTypsl B pabodem
arperare, COOTHOIIEHHs JKHIKOE — TBEP/OE, YACIBHOIO Beca, MoKasaTelel
KHCJIOTHOCTH, KOHICHTPallil PacTBOPOB H IYJIBIILI, JaBJICHHS B anmapaTax,
JIaBJICHHA I1apa, TEMIlEpaTypbl TEIUIOHOCHMTENA, TEMIOB IEepEeMEITMBAaHUA
(arutanun), conep>kaHus H3BJIECKAEMBIX METAJUIOB

Benenne TeXHOJIOTMYECKOIO0 mpouecca IIOIYy4YCHHS YHCTBIX APAaromCHHBIX
METAJIJIOB, HX COHeﬁ, IIOPOIIKOB M JPYTHX KOHAHIOHOHHBIX TIIPOOYKTOB
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criocoboM PacTBOPEHUA MCTAILIIOB H CILJIaBOB, KOHIICHTPATOB,
NONYNPOAYKTOB, IOMa, JOBOAKH PAaCTBOPOB H OCAXIACHHUS HpHMeCCi(‘I

BCIICHI/IC npouecca noaIy4eHuss XUMUYCCKH YHUCTBIX coJiel, KHCJIOT, OKUCIIOB
TYIOIUIaBKHX METAJUIOB C pPa3sIMYHBIMH IIpHUCAaAKaMH g IPOHU3BOJACTBA
TBEPABIX CIUIABOB H TYT'OILIABKHX MCTAJIOB

BefleHHE  TEXHOJNOTMYCCKMX  IIPOIIECCOB  IPOM3BOJCTBA  KPHOJMHTA,
dropucroro amomuHudA, ¢TOPUCTOr0O M KPEeMHE(TOPHUCTOrO HATPHS
(IpHroTOBJIEHHE XHMUYECKUX PacTBOPOB, BapKa, (pHibTpallis)

BeneHne TEXHOJOTHYECKHX MPOLECCOB paCTBOPEHHs XPOMOBOIO aHTHIpHIA
1 OCAXJICHHS CEPHOM KUCIIOTOHM M THAPOOKHCHIO OapHs Ul MOCIEAYIOLIEr0
HOTY4EHHS 3JIEKTPOJIMTHYECKOTO XpoMa

BeleHHE TEXHOJIOTHYECKHX MPOLECCOB IONY4YEHHS XJIOPHIOB OJIOBa,
KobalbTa H METAUIOB IPYINBI PEAKO3EMENBHBIX ITyTEM DacTBOPCHHA H
XJIOPHPOBaHMsI IPOJYKLIHH

Benenue Ipounecca BbIpallldBaHUA HEOPTaHHYECKUX KPUCTAILIIOB M3 BOJHBIX
PacTBOPOB PEAKUX HICJTOYHBEIX METALIIOB

Benenue mpoliecca nmepepaboTKH M3MeNbYEHHBIX 30JI0TOCOIAEPXKAIIHX Py
ciocoboM 00paboTKM pacTBOPOM IHAHHAA IIENOYHONO MeTala C
IOCIIEAYIOIIMM OCAXICHUEM IIHHKOM WM IPSMBIM H3BICUCHHEM METOIOM
copbyu

BeJieHre IPOIECCOB PA3JIOKEHUs (ICKOMIO3HIINM), LEMEHTALMH, OYHCTKH
TEXHOJOTHYECKHX PAacCTBOPOB IYTEM OCAXKACHHS IONE3HBIX KOMIIOHEHTOB
(coneif, OKHCJIOB, THpATOB, XJIOPUAOB H3BICKAEMBIX METAILIOB) WIH
IpHMeceii C IPUMEHEHHEM PEarcHTOB H BCTIOMOTaTENIBHBIX MaTePHAIOB

BelieHHEe TEXHOJOTHYECKHMX omepauuii ¢oTauuM, CrymeHHs, NPOMBIBKY,
BBIIApHBaHus, QHILTPALMH, ACKaHTAllHH PacTBOPOB

Benenne mnpouecca OCBETJICHHSA pacTBOPOB JO IOJNYYEHHsS TOBAaPHBIX
THAPOOKHCEH, THAPATOB, XJIOPHIOB, CYIb(HI0B

OtnpaBKka OCBETIEHHBIX pacTBOPOB B TOJOBY Ipouecca — Ha
BBINENIAYMBAHAE, HIM B JAalbHeilIee NMPOM3BOJACTBO JUIA IOU3BIICUCHHUS
IONYTHBIX KOMIIOHEHTOB, WIH B CHUCTeMY OOOpPOTHOTO BOJOCHAGKEHHU
OpPraHM3alKH B COOTBETCTBHHU C TEXHOJIOTHYECKUMH MHCTPYKUUAMH

Benenue 06paboTKH Ocajika NUIAMOB, KEKOB, Ilepe/iada K QuibTp-npeccam,
¢unbTpamys, HPOMBIBKA, CyIIKa HIM MpPOKAIMBaHWE Ui MEpeAavd B
CIEAYIOIIHE CTAJWH IPOU3BOACTBEHHOTO IHMKIA MPOM3BOJACTBA JIETKHX,
PEIKUX, PEIKO3EMENIBHBIX ¥ IPOYHMX IBETHBIX METAIIOB

OTrpyska «cyxoit» MeTauicojepxamed ¢pakuud B HOCIEAyIOIHe
nepefensl METAUTYPrHYecKOro INPOM3BOACTBA, HIIM B IMOCIEAYIONIYIO
THAPOMETAILTYPrHYECKYIO IepepaboTKy, Wi B aphHHaKHOE IPOM3BOJICTBO
B COOTBETCTBHMH C TEXHOJIOTHICCKMMHU HHCTPYKUHIMH

KoHTpoJb Ka4yecTBa MOTYNPOXYKTOB H NPOAYKIHMH HAa MPOMEXKYTOYHBIX H
(UHMIIHON CTafMAX TEXHOJOTHYECKOTO IPOLECCA ¢ KOPPEKTHPOBKOH IpPH
HeoOXOIMMOCTH X0Ja PEXXHMOB paboThl 000pyI0BaHUA

KouTtposs Hagexameit paboThl CHCTEMBI aBTOMATHIESCKOTO PETyIMPOBAaHHS
PEXHUMOB ¥ IPOLIECCOB HAa 0OCITy)KMBAEMOM TEXHOJIOTHYECKOM YJacTKe

Bhirpyska, BHILYCK IPOMIPOAYKTOB, HOTy(pabpHKaToB, FOTOBOM NPOAYKIIMH,
ocajiKa, Kexa, 1IulamMa

Vuer pacxona OCHOBHBIX, BCIIOMOraTC/IBHBIX MAaTCPHAJIOB, pearcHToB H
3Hepl‘0HOCHT€JICﬁ Ha OGCJ'Iy)KHBaeMOM Y4YacTKe MPOM3BOACTBA JIETKHX,
peaKux, peAKO3CMEJIbHBIX H MPOYHUX IIBETHBIX METaJlJIOB
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BeneHHe arperaTHoro XypHajia H yYeTHOH TOKyMEHTalHH pabodero Mecra
annaparyvka-rujpoMeTaypra B TPOM3BOIACTBE  JIETKHX,  PEJKHX,
peiko3eMeNbHBIX M IPOYMX IBETHBIX METAIIIIOB

Heo6xoauMble yMeHUS

Busyamsno u (wm) ¢ momompio KUIT u cpencts ACVYTII ompenensts
COOTBETCTBHE PEXHMOB PaGOTHI THAPOMETALTYpPrHYecKoro o6opynoBaHus
3a/laHHBIM, BEIPaOaTHIBATH MEPHI 10 YCTPAHEHHIO BBIABJICHHBIX OTKJIOHEHUH

BusyaneHo u ¢ mnomompio KUIT onpenensats paboTocnocoGHOCTH
o0opynoBaHUs, arperatoB M YCTaHOBOK, 3arpy304YHbIX W BBIIYCKHOTO
MEXaHHM3MOB, CHCTEM TPAHCIOPTHPOBKH >XHUIKUX H TBEPABIX NPOAYKTOB
nepepaboOTKH, TEXHOJIOTHYEeCKOH OOBA3KH, NMpHCIOCOONeHui, yCTPOHCTB U
OCHACTKH, HCHOJB3YeMBIX INpH  IepepaboTKe  THTaHOCOAEPXKAIMX
MaTEPHAIOB, CHIPbA IS IIPOU3BOJCTBA PEAKHX, PEAKO3EMEIbHBIX H MPOYHX
LBETHHIX METAJIJIOB

VIIpaBisTh OCHOBHBIM H BCIIOMOTaTEIbHBIM 000PYIOBaHHEM, MEXaHH3MaMU
arperaToB H YCTaQHOBOK, HCIONB3YEMBIX B IIpolecce IepepaboTKu
THTAHOCOAEPKAIMAX MATEPHAJIOB M CHIpbsA UI1 INPOM3BOACTBA PEIKHX,
pelKO3eMeNbHBIX H MPOYNX LBETHBIX METAIUIOB

VopaBnsaTe Ha  OCHOBE  JaHHBIX [0  XHMHYECKOMY  COCTaBy
nepepabaTsiBaeMbIX MaTepuanoB U nokasanuit KMII nponeccom 3arpysku
arperatoB 1o TepepabOTKE THTAHOCOAEPXKAIMX M  PeAKO3eMeNbHBIX
MaTepPHAJIOB ¥ JO3HPOBKOI II0/1aBaEMBIX B IIPOLIECC pEareHTOB

BusyansHo u ¢ ucnons3oBanueM cpeacte KUIT u ACYTII konTponupoBats
XOJ TEXHOJOTHYECKHMX IIPOIECCOB, PEXHMBI paboTEl 060pymoBaHMs,
ompenessTh BpeMd Hadana M OKOHYaHMs, CTajuM, TOTOBHOCTB
HOJYIPOYKTOB MepepabOTKH THTAHOCOAEPKALIUX MAaTEPHAIIOB H CHIPbS UL
MPOM3BOACTBA PEIKHX, PEAKO3EMENBHBIX U MPOYMX LBETHBRIX METAUIOB K
BBITPY3Ke (OTKa4Ke)

Koppektuposats no nokasanusm KUII v nanHEM 1aG0paTOpHBIX aHAH30B
COOTHOIICHHE JXKHAKOE — TBEpAOE, YACIBHBIA BEC NYJLIEL, IMOKa3aTeNN
KHCJIOTHOCTH, KOHIECHTPAlHIO pacTBOPOB M IYINBIEBL, JaBICHAC WIH
paspsDKEHHE B aliaparax, CoAep)KaHue CyIbQHI0B, XJIOPUIOB, AMMOHHUTOB
OPYTAX KOHTPOJIMPYEMBIX KOMIIOHEHTOB B PacTBOpe

PeI‘yJ'IPIpOBaTB CKOpPOCTH (TCMH) IoZIa4H ITyJIbIIBI, paCTBOPOB, MATCPHAJIOB H
3aTpaBoK, BOJbI, CXKaTOr0 BO3yxa, 1apa, ra3a, pCarcHToB B PEaKTOPbI

PerynupoBaTh CTENEHb OYMCTKH pacTBOPOB

3aMepATh MJIOTHOCTH PacTBOPOB, KOHILIEHTPAIMIO peareHTOB, YNPaBIATH
npo600TOOPHUKAMH

anann;m; OCHOBHBIM H BCIIOMOraT€JIbHbIM oﬁopynosa}meM yY4acCTKa
IPUroTOBICHUA 3JII0AHTa K MpoleccaM pa3acneHuAs peaKo3€MCEIIbHBIX
3JIEMEHTOB H JIparoli¢HHBIX METAJUIOB METOJIOM HOHHOT'O obmeHa

PaccuutsiBath HCOGXOHI/IMBIC 00BeMBl U KOHILICHTpallUH pearcHToOB,
TIPUTOTaBJINBAThL PCAKTHBEI, MHOTIOKOMIIOHCHTHBIC PACTBOPHI

BeIOHpaTh ONTUMAIbHBLA PEXHM BEJCHHS IPOILECCOB, 00eCIeunBarONIHI
MAaKCHMAIBHOE H3BJICYEHHE IIPH MUHAMAIBHBIX PACXOAHBIX K03(QPHIHMenTax
M TOTEPsX, B 3aBHCHMOCTH OT XMMHMYECKOIO COCTaBa THTaHOCOZACPKALIUX
MAaTepHaJIOB, CHIPBA U IIPOH3BOJICTBA PEKHUX, PEAKO3EMEIbHBIX H POYHX
IBETHBIX METAJLIOB, [IOJIyIIPOAYKTOB THIAPOMETAILTY PrHYECKOTr0o
IIPOM3BOJICTBA '

Bblﬂep)KHBaTB B 33aJJaHHBIX INpeleliaX TEXHOJIOTHMYCCKHE PEKHMBI, BPEMi
Havyaja ¥ NpeKpalcHus [1oJa4Yy peareHToB, CXKaToro BO3JyXa, MaTCpHaJIOB,
BpeMs OKOHYaHHUS XHMHYCCKHX peaxunff[ H TEXHOJIOTHYECKOr'o Iponecca,
CTENIeHb OYMCTKUA PAcTBOPOB M Ka4€CTBO BBITYCKAaCMBIX IPOAYKTOB
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KoppekTupoBaThb IapaMeTphl Ipoliecca nepepaboTKu TUTAHOCOAEPKALUX 1
pEKO3EMENBHBIX MATepHaTOB B CIyYasX OTKJIOHEHHH OT 3aJaHHOTO
TEXHOJIOTHYECKOTO PeXHMa

BLIBIATL, aHAJIM3HPOBATH NPUYHHBI BO3HUKHOBEHHA cOOEB MM
HeHcnpaBHoOcTel B paGoTte obciayxuBaecMOro o0OpyIOBaHHs, ONPENEIATH
MEPHI 110 MX YCTPAHSHHUIO U NPEAYTIPEKICHHIO

VipaeiaTh nepeMEIIMBaHHEM M LHUPKYJIALMEHd pacTBOPOB B anmaparax
Pa3JIMYHOTO THIIA

IIpousBoauts OTOOp, IOATOTOBKY M JOCTaBKy IIpo0 peareHTos,
HONYNPOAYKTOB, TOTOBOM INpPOXYKLHH, 3aMEPATE IUIOTHOCTH PacTBOPOB,
KOHIICHTPAIMIO PearcHTOB, YIPaBJIATE IPOOOOTOOPHAKAMH

HpOI/ISBOJII/ITB IEPECKIMOYCHHUE KOMMYHI/IKaI.IPIﬁ B COOTBCTCTBHH C
TEXHOJIOTHYECKOH HHCprI(I.II/Ieﬁ II0 X004y TEXHOJOIHYECKOro Ipoiecca, a
TaKXKEC B CJIy4JasiX OTKa30B TEXHOJIOIH'UICCKOIO OGOPYI[OBaHI/I)I

VopaBisTh OpOIECCOM  BHINYCK3a, CNMBA (OTKauykW), BBIIPY3KH H
nepeMelleHus (TPAHCHOPTUPOBKH) MEXTY TEXHOIOTMYECKHMH YYacTKaMM
NPOAYKTOB MepepabOTKH THTAHOCOAEPKAIIUX MATepUaioB M CHIPBA IS
NPOHM3BOJICTBA PEJIKHX, PEIKO3EMENBHBIX H IPOYMX IBETHHIX METAILIOB

TIpou3BOOUTE IyCK, pa3orpeB H Oe3aBapuiiHyl0 OCTaHOBKY arperaroB H
YCTAaHOBOK, MPHEMKY M3 pPEMOHTa M OOKaTtky o00cCiyXHBaeMoro
06opy/IoBaHus MO NMepepaboTKEe THTAHOCOAEPKAIMX MAaTePUaNiOB M CHIPHS
JUIA IPOM3BOJICTBA PEAKMX, PEAKO3EMENBHEIX U MMPOYMX [BETHBIX METAIIOB

Ot6uparh NpeACTaBHTENbHBIE NPOOBI B  COOTBETCTBHH CO CXEMOH
AHAMTHYECKOTO KOHTPOJL

BecTH TEXHOJIOTHYECKHE IPOIECCH B PyYHOM pEXKHME IIPH OTKa3ax HIIH
c6osx ACVYTII na o6cny>KHBaeMOM y4acTKe IPOU3BOJCTBA JIETKUX, PEAKHX,
peKo3eMENIbHBIX M IPOYHX LBETHLIX METAUIOB

[TpuMeHATH cpeacTBa HHANBHAYANbHOM 3aIUTEI, CPEICTBA IT0XKAPOTYIICHHs
U TIOJIb30BaThCs aBapHHHBIM HHCTPYMEHTOM B aBapMUHLIX CHTyalUsAX Ha
y4acTKe MOoApa3AeNieHHs aBTOKIABHOIO BhIIE/IaYHBAHHS

[Tonp30BaThcA MPOTPAMMHBIM ObecrieueHHeM, NpHUMEHsEeMbIM Ha pabodem
MeCTE amnmapaTydKa-THAPOMETALIypra, B IPOM3BOJACTBE JIETKHX, PCIKHX,
PEIKO3eMENbHBIX ¥ POYMX IBETHBIX METAUIOB

Heo6x0auMBbIe 3HAHUS

CocraB, HasHAUY€HHE, YCTPOMCTBO, TEXHHYCCKHE XapaKTEPHCTHKH,
KOHCTPYKTHBHbIE ~OCOOCHHOCTH, IPHHIMIOEI pabOTHl OCHOBHOTO H
BCIIOMOTaTEIBHOr0 000pYyA0BaHHUs, YCTPOHCTB U MEXaHU3MOB, KOHTPOJIBHO-
M3MEPHTENBHBIX TPHOOPOB M CPEICTB ABTOMATHUKH, MPUMEHSEMBIX I
THAPOMETALTYPrHYecKoi  NepepaboTKM  ChIpbsl  (WMXTHL,  MYJIBIBL
HONMYIIPOAYKTOB, PacTBOPOB) Juld INPOU3BOACTBA JICTKHX, PEAKHX,
peIKo3eMeNbHBIX H IPOYHX IBETHBIX MCTAUIOB

AINapaTypHO-TEXHOJIOTHYECKHE CXEMBI, TEXHOJOTHH H XHMHYECKHC
peaKuiy IPOLECcCOB BBIIIETaYHBAHMS, ATMTALNH, PACTBOPEHHS, OCAKACHH,
pasnoxeHnnsi, QUIBTPAUMH, BHIIAPUBAHUS IPOAYKUMH, OOC3BPEKHBAHHA H
HeHTpalu3auMy CTOYHBIX ¥ IPOMBIBHBIX BOJ ¥ PAacTBOPOB, M3BJICUCHHS M3
HHUX METAUIOB, OYMCTKH PaCTBOPOB OT MOMYTHBIX METAIOB ¥ IPHMECEH

PacrmojioeHHe, CXEMbl, YCTPOMCTBO M Ha3Ha4€HHE TEXHOJIOIHYECKOM
apMaTypbl Ha O0O0CIy)XHBacMOM O0OpYHOBAaHHM, CX€MbI IEPEKIIOYCHHS
IPUMEHSEMBIX THIPOMETALTYPrHYECKHX arperaron

Texnomornu BBIIIEIaYHBaHUs, KIIaccH(pHUKaIuH, LEMEeHTallUH,
JekoMro3umuy, paszienenus P33, dnoramuu, crymenus, ¢unbrpanus u
NoCTEeAYIOIMX THAPOMETAIUTYPTHYECKUX MIPOLIECCOB
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®dusznueckye, XUMHYECKHE, JIMKBAllMOHHBIE H TIHAPOJAHMHAMHYCCKUC
MPOLIECCHI, HCIOJIb3yEeMBIC B arperarax M YCTaHOBKax, NPHMCHACMBIX B
TUAPOMETAITYPrH4CCKOM MMPOMU3BOACTBE JIETKHX, PCAKHX, PCAKO3EMCIIbHBIX
" IPOYUX IBETHBIX METAJLIIOB

MeTofuKH pacyeTra JO3MPOBOK XHMMHYECKMX pEareHToB, MPHCAOK,
BCIIOMOTATeNbHEIX M OOOPOTHBEIX MAaTepHATOB, NOJIEXKAIIMX MOAaYe B
TEXHOJIOTMYECKHH MpOLECC MPHTOTOBIEHHS CBHIPbS (PacTBOPOB, IYJIBIIBL
KOHLICHTPATOB, CIOXHBIX COJEif), B 3aBUCUMOCTH OT IPOHM3BOACTBEHHOTO
3aHaHusd

PexxuMHble KapThl (ONTHMAJbHBIE PEXHMBI) TEXHOJIOIHYECKOTO H
BCIIOMOTATEIBHOr0 000pyAOBaHuUs, AOMYCTUMEIE THATA30HEI MIOKA3aTeIICH,
crocoObl M NpPUEMbl NPEIYNPEXACHUA H YCTpaHEHHS OTKIOHEHHH B
TEXHOJNOTMM  IPUTOTOBJICHHS CBIPbA JUIA  INIPOM3BOACTBA  PCAKHX,
PEAKO3EMENBHBIX H MPOYMX LBETHBIX METAILIOB

Texuudeckde TpeOOBaHHSA K KadecTBY, COCTaB, (PM3HKO-XMMHMYECKHE H
TEXHOJOTHYECKHE CBOMCTBA CHIPHEBHIX H BCIOMOTaTEIBHBIX MATCPHAJIOB,
IPOMEXYTOUHBIX (II€peAE/IbHEIX) IPOJYKTOB, MaTEPHAJIOB, H0oTy(pabpHKaTOB
M FOTOBOM MPOLYKLHH OPOM3BOICTBA JIETKHX, PEAKHX, PEAKO3EMEIBHBIX H
IPOYMX [BETHBIX METAIIOB

(DaKTopI:I, HEraTUBHO BIIUAIOMIME HA IPOH3BOAUTEIBHOCTD TCXHOJOTHICCKUX
arperaToB M XOJ TEXHOJIOTrHYCCKOro Iponecca IIPOU3BO/ICTBA JICTKHX,
pEAKUX, PEAKO3CMEIBHBIX U MPOYHX IBCTHBIX MCTAJIOB, CcnocodbBl KX
NpeaynpexXACHNUSA 1 KOMICHCATMH

THOMYHEIE IPUYMHBI ¥ IPU3HAKK COOEB U OTKJIOHEHHMH B pexXuMmax paGoThl,
OTKa30B M HEHUCOpaBHOCTeH OOOpyHOBaHHS Ha OOCIY)XKMBAaEMOM H
TEXHONOTMYECKH CBA3aHHBIX yJacTKaX, CIOCOOBI MX MNPENYNPEKIACHUS U
yCTpaHeHHs

CocTaB HOIEKAIMX KOHTPOMO anmapardukoM mnokaszatened KHWII u
ACYVTII, 3sHayeHHe ¥ BIMSHUE HAa X0 TEXHOJIOTHYECKOTO Mpolecca

[TapamMeTpbl TEXHOJNOTHYECKHX IPOLECCOB IPOM3BOJACTBA JIETKHX, PCAKHX,
peKo3eMeNbHEIX M IPOYNX LBETHBIX METaLIoB, peryaupyemsie ACYTII, u
KOHTpOJIBHEIE IIOKa3aTeNld, HEOOXONMMBIE anmapaTduky [UIA aHaim3a M
KOPPEKIMH X012 TEXHOJOTHYECKHX MPOLECCOB

IIpaBuiia ¥ perjiaMeHT Ilepexo/ia Ha Py4HOH peXHM YIIPaBJICHUA NPH OTKa3e
ACYTII noapa3aeneHus NIpUTOTOBJICHHSA ChIPbS U MPOU3BOACTBA JIETKUX,
PEAKHX, PEAKO3EMENBHBIX M IPOYHMX IBETHBIX METAUIOB

Tpe6oBaHHs  NPOU3BOJCTBEHHO-TEXHONOTHYECKMX M JOJDKHOCTHBIX
MHCTPYKIM, TEXHOJIOTMYECKHX KapT, pPErJaMeHTOB, PEeryIMpYIOIIHX
TIOpPSAZIOK 1 NpaBU/Ia BeleH!sl THAPOMETALTy PTHYECKHX [POLIECCOB

TIpaBuia u mOPAROK paboTHl ¢ 000PY0BaHUEM, IPUMEHSIOIUM ST0BHUTHIE
rassl (XJI0p)

TIpaBuna 4 HOPsIOK paGOTE ¢ 0GOPY0BaHHEM, IPUMEHSIOLIMM H30BITOYHOE
JaBJICHUE H BaKyyM

HOpMBI pacxoaoB anepronocn'feneﬁ H MaTCpHAIBHO-TEXHUYECKUX PECYPCOB,
TEXHOJIOTMIECKHUEC NMPHUEMBI OKOHOMHAH

[IlpaBuna u CcHOCOOBI ONpENENEHHs M KOPPEKTHPOBKH KOHIECHTpAlWH,
TeMIIepaTyphl, KHCJIOTHOCTH, YASIbHOTO BECA IMyJIbIIbl, PACTBOPOB

HasnaueHne, cocTas, OCHOBHEIE CBOMCTBA U HOPMBI PacXoia MPUMEHIEMbIX
mesnoyeil, KHCJIOT, pacTBOPOB, pearcHTOB

TpeGoBaHusi MHCTPYKIHH IO OOECHEYCHHIO COXPAHHOCTH AParoUCHHBIX
METaJLIOB ¥ IPOYKTOB, COAEPXKAllNX AParoleHHbIe METALIB
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l'IpaBmIa BE€OEHHI MW XpPAaHCHHA TEXHHYECKOM AJOKYMCHTAllMH Ha
06CJIY)KHBaCMOM y4acCTKE IIPOH3BOACTBA JIETKHUX, PEAKHX, PEAKO3CMCIIbHBIX
M NPOYUX NBETHHIX METAIIIOB

TpeGOBaHpm IJ1a”Ha Mepoan/IﬂTﬂﬁ 00 JIOKaAIU3allMil H JHUKBHIALIMH
MIOCHEACTBHIH aBapnﬁ Ha 06CJIY)KPIBaCMOM YYacTKe HNPOU3BOACTBA JICIKHX,
PEAKHX, PEAKO3EMEIIBHBIX U TIPOYUHX IIBETHBIX MCTAJLJIOB

TpeGopanus OGMPOYHOM CHCTEMBI M HapsIOB-TIONMYCKOB NpH paboTe Ha
TEXHOJIOTHYECKOM YYacTKe IPOH3BOJCTBA JIETKHX, PEAKHX, PEAKO3CMENBHBIX
¥ POYHX IIBETHBIX METAJLIOB

TpeGoBanus OXpaHbI TPYZA, IPOMBIILICHHOM, SKOJOTHIECKOH 1 M0XKAPHOH
6€30MacHOCTH B IPOH3BOJICTBE JETKHX, PEAKHX, PENKO3EMENBHBIX H MIPOYHX
LBETHHIX METAJIOB

TIporpamMMHOe o0ecreueHue, NPHMEHIEMOE Ha paboYeM MeCTe amapaTInKa-
THAPOMETAIUIYpra IIPOM3BOACTBA JIETKMX, PEAKHX, PEIKO3EMEIbHBIX H
IPOYMX IBETHBIX METAJLIOB

Hpyrue

XapakTEPUCTHKH

3.3. O606mennan TpyaoBas pyHKums

Benenue TEXHOIOTHYECKHX IIPOIIECCOB
MOJIyYEHHUS TOMYTHEIX IIPOAYKTOB M3
HawnmenoBanne v YT PoayX Kon C Yposetib 3
CJIOKHBIX COJIEBBIX CUCTEM I'NTHHO3EMHOTO KBaNMGHUKALUH
MPON3BOJICTBA
II
POMCXOMICHHE 3auMCTBOBaHO M3
06001eHHO# TPy AOBOH Opwurunan X
OpHTrUHAIA
({yHKUIH
Kon PeructpaumoHHBIi HOMEP
OpUrHHaJIa npod)eccCHOHANBHOTO
craHpapTa
Bo3moxHbIE AnmapaT4uk crycTuTeinei 3-ro paspsaa
HaMEHOBAHHUA AnmapariiK-THAPOMETALTYPr 4-ro paspsaa
JOJDKHOCTEH, ANnapaTyuK-rHAPOMETAILTYpPT 5-T0 pa3psaa
npodeccuit AnnapaTuuK-rHAPOMETAILTYpr 6-ro paspsaa

TpeGoBanusa K
00pa3oBaHHIO U
00yUeHHIO

TIpodeccuonansHoe 06ydeHre — NPOrpaMMbl IPOGECCHOHATEHOH
IIOATOTOBKH IO IIpodeccHsM pabodrx, MPorpaMMBl MEPenoAroTOBKH
pabouuX, IpOrpamMMBI OBHIICHHs KBaTH(HKAIKK pabOIHX

TpebGoBaHns K ONBITY
NPaKTHIECKOH paboThl

He MeHee mecT# MecsneB 1o npodeccun ¢ 6onee HU3KUM (IPEABLTYIIHAM)
paspsAoM Ha 060pyJOBaHHH 10 APOOICHHUIO H M3MENBYEHAIO MATEPHAIIOB

Oco0sle yciioBus
Jomycka K pabote

JIuna e Mosoxe 18 sier

IIpoxoxaeHue 00s3aTeNbHBIX MPEABAPATESIBHBIX U HEPHOAHIECKIX
MEIUIUHCKUX OCMOTPOB

IIpoxoxaeHue 06y4eHHS 10 OXPaHe TPyJa H IPOBEPKY 3HAHUH TpeGOBaHUIA
OXpaHBI TpyJa

IIpoxoxaenne 0Oy4eHH MepaM MOXKapHOH 6€3011acHOCTH

Haymupe yIOCTOBEpEHHs] Ha IPABO CAMOCTOSTEIbHOH paboThi €
TIPHMEHAEMBIMH BUAMH HOABEMHBIX COOPYXEHHH H (HIIH) Ha BEACHHE
CTpOHAJIbHBIX paboT

Hanuuse yIOCTOBEPEHHs Ha [IPaBO CAMOCTOATENBHON paboTh 1O:

- 06CITyXKIBAHHIO COCYJI0B, pabOTAIOIMX MO/l M30BITOYHBIM JABICHHEM,
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- 00CTy)KMBaHHIO TPYOOIIPOBOAOB Napa ¥ ropsuecii BOJBI

Apyrue
XapaKTEepPUCTHKH

JlonoHUTENBHBIE XapaKTCPHCTHKH

HaumenoBaHue Kon HanmenoBanue 6a30Boii rpynisl, JODKHOCTH
JIOKYMEHTa (podeccun) WM CHEeNHATBHOCTH
OK3 8112 Onepartopbl, annapaTduky 1 MAIIHHUCTH YCTAHOBOK 110
00paboTKe py/bl U 000raTUTENFHOr0 000pyAOBaHH S
ETKC § 4 AnmapaTyuk cryctuTenei 3-ro paspsaaa
§ 19 AnnapaTuuK-rHApOMeTaJLTypr 4-ro paspsia
§ 20 AnnapaTIuK-rHIpOMeTaJLIypr 5-Tro paspsia
§ 21 AnnapaTinK-rHAPOMETaJLTypr 6-ro paspsja
OKTIATP 10187 AnnapaTuMk-rHApOMeTaILTypr
10931 AnmnapaTysik crycTHTeNeH

3.3.1. Tpynosas pyHxnus

HaumeHnoBaHue

IlpoucxokaeHuE TPy NOBOH
$yHKUHMH

BrmonHenne NOATrOTOBHUTCIBHBIX pa60T K v
poBeHb
TPOLECCY MONYYeHHs OMYTHEIX IPOAYKTOB | | /01 3 (noayposetts) 31
N3 CIOXHBIX COJICBBIX CHCTEM Knann(buxaunn
TJIAHO3CMHOI O IIPOA3BOACTBA
Opurmman X 3anMCTBOBaHO U3
OpHTHHAIA
Kon Peructpaunonnsiii
opuruHana HOMeEp
npogeccCHOHATEHOTO
cTaHaapra

TpynoBsie neiicTBHS

[Monyuenue (mepeaaya) HHGOPMALUM NPH IpHEME-CIa4e CMEHBI O CMEHHOM
TIPOU3BOACTBEHHOM 3a/IaHHH, O COCTOSIHHH pabo4ero Mecra, Hemona/jkax u
OTKa3ax B paboTe 00CITy)KHBaeMOro o60pyI0BaHus, IPUHATEIX Mepax Mo HX
YCTPaHEHHIO, NPOBEICHHBIX paboTaX IO TEXHHIECKOMY OOCIYXHUBaHHIO H
TEKyIIM pPEMOHTaM 0O0OpYIOBaHHS TEXHOJIOTMYECKOro MOApaseNeHus
TPHTOTOBJICHHUS [NHXTHI

KOHTpOJIb COCTOSIHMS M HCOPAaBHOCTH OTPaXICHHH, BO3XyXOBOJIOB,
acIMpaLAOHHBIX U BEHTHIALMOHHBIX CHCTEM, 3a3eMJICHHSA
3EKTpOO6OpyIOBaHHs,  pabOTOCIOCOOHOCTH  NPOM3BOACTBEHHOH M

aBapUItHON CHIHAIM3ALMHA, KOHIEBHIX BBIKIIOYaTeNed OJI0KUPOBOK, CPE/CTB
CBS3M MHIMBHIYaJIbHOM M KOJUIEKTHBHOM 3alllMTHI, NPOM3BOACTBCHHOM
CHTHAJIA3ALMH, aBapMHHOTO HHCTPYMEHTA, HPOTHUBOIIOXKAPHOTO
060opyIOBaHHs OJPa3CTCHUS IPOU3BOACTBA COAONIPOAYKTOB

HpOBepKa HaJIMYHsL, KOMIUIEKTHOCTH T€XHOJIOTHYCCKOIo HHCTPYMCHTA

KoHTposs cocTosHHs M oOCiykuBaHHe 00OpyINOBaHHs, MEXaHH3MOB H
MH)KEHEPHBIX CHCTEM MOZApa3fielieHHs IIpOU3BOIACTBAa CONONPOAYKTOB
(BBIIApHBIX  ANIapaToB; BaKyyM-KPHCTaJIM3aTOPOB;  I1apO3XKEKTOPOB;
TemI000MEHHMKOB; HCIapHTENell KOHEH CaTa, MyJIbIEl; 6apOMETPUYECCKUX
KOHJIEHCATOPOB; IEHTPOOEKHBIX, IHPKYIAMOHHBIX ¥ BAKYyMHBIX HaCOCOB;
PEryJsTOpOB YPOBHS KOHAEHCATa; PETYIMPYIOLIAX KIIalaHOB; IIOTHOMEPOB;
Tpy6onpoBosIOB Mapa, pacTBOpa, BaKyyMma, KOHJEHCATa, BOMBI, 3allOPHOH
apMaTypbl, CBS3aHHBIX C 06CTyXHBaeMBbIM 000py/IOBaHHEM)
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Kontpons cocrosuuss u obciayxuBanue KUII ¥ OKOHEYHBIX yCTPOHCTB
ACVYTII (matyuxoB pH, menoyHOro M M3BECTKOBOIO MOJYJIEH, TepMomap,
YPOBHEMEPOB, BECOH3MEpHUTEIEH) TEXHOJIOTUYECKHX MpPOLIECCOB
TIPOM3BO/ICTBA CONONMPOIYKTOB

KoHTpons cocTosiHuS U 0OCITyXXMBaHHE KOMMYHMKalMi TpyOOIpoBOMOB,
3aIOpPHOM apMaTypsl M PETYIHPYIOIIMX YCTPOMCTB CHCTEM MEpeKadKy
(IMPKYJIALMK) TEXHONIOTHYECKHX PacTBOPOB, BOJIBL, 11apa, CXKaToro Bo3ayxa
no/[pa3/ieNiecHus IPOU3BOJCTBA COJONPOAYKTOB

KoHTpons coCTOsiHHSA B 0OCTy)XHBaHHE CHCTEM XHIKOH M TyCTOH CMa3KH
y3J10B  00CITyKHBaeMOro o00OOpyZOBaHHs MO/pa3ACiCHUAS INPOU3BOIACTBA
COHONPOAYKTOB

Cma3zka H O6CJIy7KI/IBaHI/Ie MCXAaHH3MOB, IIPHBOJOB OCHOBHOI'O H
BCIIOMOIraTCJIBHOIO 060PYﬂ0BaHHﬂ noapasaciICHUs IIpOU3BOACTBA

COZONPOAYKTOB

[ToaroroBka 00CITy)KHBaEMOro obopyxoBaHus mopa3AcieHus!
IPOM3BOJCTBA COZONMPOAYKTOB K PEMOHTaM (YMCTKA, IPOMEIBKA, yAAJICHHE
MaTepHAIOB), IPUEMKA H NMOATOTOBKA K ITyCKY B pab0Ty 1OC/Ie pEMOHTOB

O6c¢iyXHBaHWE, BRISBICHHE U YCTPaHEHHME HEHCIPABHOCTEH OCHOBHOTO H
BCIIOMOTATeIRHOro  O0OpyAOBaHHS  HOJpasfACiCHHA  IPOH3BOJCTBA
COAOMPOAYKTOB B MpeAenax CBOEH 30HBI OTBETCTBEHHOCTH, NMOMOLIL B
pEeMOHTaxX

3auncTKa €MKOCTEH II0 MEpe TEXHOJIOTHYECKOH HEoOXOMMMOCTH M IpH
BBIBOAE M3 paboTel 00OpydoBaHMA MOJIpa3/iEiCHAs TPOH3BOJACTBA

CONOOPOAYKTOB

AcnupangoHHas, THAPaBIMYecKasd U py4Has OYMCTKA OT MBUTH, IPOJIHBOB
CMAa304YHBIX MAaTEPHAIOB, MyJIbI U PACTBOPOB JIECTHHI M IUIOINAIOK B 30HE
o6ciyxuBaHus, 000pyI0BaHUS (PEAYKTOPOB, KPHIIEK, KOPIYCOB MEIIANOK,
HAacoCOB M INPHBOKOB K HHUM, BBHIIAPHBIX AaNIaparoB, PEryIHpPYIOMUX
YCTPOMCTB H 3allOPHOM apMaTyphl, TpyOONpPOBOIOB, NPUAMKOB, JOTKOBOH
KaHalIM3allMK), YOOpka TEXHOJOTMYECKHX OTXOJOB  IOJIpa3/ie/ICHHA
IPON3BOJACTBA COJOIPOAYKTOB

Be/leHHE arperaTHOro JKypHalla M y4eTHOM JOKyMEHTalMH pabodero Mecra
paGoTHHKa Ha OOCHY)XHBAEMOM YYacTKe MOAPa3s/eiCHHA INPOH3BOACTBA

COOOIIPOOYKTOB

Heobxo1uMble yMEHHs

Onpenenars BusyalbHO HIH ¢ Hcnonb3oBanueM KHUII oTioHeHHS
YCTaHOBJIEHHBIX TOKa3aTeNeil paGoThl ¥ TEKYLIEro COCTOSHHA OCHOBHOTO H
BCIIOMOTATENBHOTO  OOOpYIOBaHWMS,  MEXaHM3MOB M  YCTPOKCTB,
TEXHOJOTHYECKOH apMaTypsl, KOHTPOJIMPYEMBIX IIapaMeTPOB KOHTPOJIBHO-
M3MEPHTENIBHBIX YCTPOMCTB M CPEJICTB aBTOMATHKH IOJAPA3/CICHHS
TIPOM3BOJICTBA COAONPOAYKTOB, IPUHHUMATh HEOOXOIMMBIE MEpHI MO HMX
HACTpOiiKe, peryTHPOBKE HJIH PEMOHTY

BeBIATH H YCTPaHATh B IIpefielaXx CBOeH 30HBI OTBETCTBECHHOCTH
HApyIIEHHs T[EPMETMYHOCTH KOMMYHHKauuii TpyGOIPOBOJOB, 3aIOpHOH
apMaTypHl, PEryTAPYIOIMX YCTPOKHCTB CHCTEM NeEpEKadKH (LHPKYMAIHH)
TEXHOJIOTHYECKMX PacTBOPOB, BOJBI, Ilapa, CXKAaroro BO3J1yXa, CalbHHUKOB
HACOCHBIX YCTaHOBOK

OnpejensTs BU3yanbHO, MO IokasanuaM KUIT w/mwm naHHBIM ACVYTII
paboToCIOCOGHOCTh OKOHEYHBIX YCTPOHCTB KOHTPOIMHIA TEXHOJIOTHIECKIX
IIPOLIECCOB IIOAPa3/eICHHs TIPOU3BOJCTBA COAOMPOAYKTOB I TIPUHATAS
peIleHHH 0 YHCTKE HJIM 3aMEHE

IIpon3BOANTL peraMeHTHBIE paboTel MO  OOCHYXKMBAHHIO, BBINOJIHATE
npodMIaKTHYECKHE H PEMOHTHBIE pabOTBI Ha y3/laXx M MeXaHW3Mmax
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OCHOBHOT'O n BCIIOMOIaTCJIBHOTO oGopynonaHnﬂ oApasaCICHUs
Ipou3BOJICTBA COTONPOAYKTOB

[Ipou3BOAMTS KOMIUIEKCHYIO IIOATOTOBKY  HIPOMETA/LTyprHIECKOro
0GopyZOBaHHA, TPHBOLOB, IMOJAIOIIMX M 3arPy304YHBIX  YCTPOHCTB
(koHBeiiepbl, ~ NUTaTeNH, TeYKH)  MOApasfeNeHus  IPOM3BOACTBA
COZIONPOIYKTOB K paboTe Iocjie OCTaHOBOK MJIM PEMOHTOB

[Ipou3BOAUTL  MEPEKMOYEHHE  KOMMYHHMKAlHH  TEXHOJNOTHYECKOro
06OpyJIOBaHHs ¥ €ro TEXHONOTHYECKOH OOBA3KH IO XOJAy BeJCHMA
TEXHOJIOMMYECKHX MPOIIECCOB, TIPH 3aIycke B paboTy HIIH BEIBO/IE U3 PaGOTHI,
B aBapMUHEIX CHTyaIlMsiX IOJ PYKOBOJICTBOM amNapaTyhka Gonee BHICOKOH
KBaJIHU(UKAAH

TIpou3BOAMTE B COOTBETCTBHH ¢ TPeGOBaHMSMH TEXHOJIOTMHYECKAX
HHCTPYKUMI 3arpy3ky ChHIpbfl, Nody(pabpukaToB, XMMHKATOB, 3aJUBKY
0GOPOTHBIX PaCTBOPOB, PACTBOPOB KHCIIOT H IIeNOYEH, peareHToB B pabodyio
anmaparypy (peaKTopsl, KOJOHHBI, aBTOKIABBI, JIEKOMIIO3€phl, Oaku,
MEWAIKH, GUIBTPEI) B BHIPY3KY TOTOBBIX NONYHPOAYKTOB/IIPOAYKTOB MO
PYKOBOJICTBOM alllIapaTIHKa GoJiee BRICOKOH KBaMbHUKALIH

Be30macHo 06CIIyKHBATh BAKyyMHBIE arperarhl, arperaTsl, paoTaroIue ox
JaBJICHAEM

HpPIMCHHT b CPEACTBA HHI[I/IBHllyaJIBHOﬁ 3a0lUThI, CPEACTBA [0KapOTYIICHHA
H [IOJIB30BaThCs aBapHﬁHBIM HWHCTPYMCHTOM B aBapHﬁHBD( CHTyalHAX

TTob30BaTECA MIPOrPaMMHBIM oGecriedeHueM, MPHMEHAEMBIM Ha paboueM
MecTe annapaTydKa-THAPOMETALTypra IMOApas[eNeHus IPOH3BOACTBA
COIONPOAYKTOB

HeoOxomumbie 3HaHUS

YCTpOHCTBO, MPUHIMI JIEHCTBHS, OCHOBHbIE TApaMeTPhl PaboTEI, TIpaBuIIa
obciyxuBanas 0GOpYNOBaHMA, MEXAHW3MOB H YCTPOHCTB, KOHTPOJBHO-
H3MEPUTENBHEIX MPHOOPOB M CPEICTB AaBTOMATHKH, NPHMEHJEMBIX B
TEXHOJIOTHIECKHX MpOlleccax Mopa3Ic/ICHUs IPOM3BOICTBA CONOMPOAYKTOB

AnnapaTypHO-TEXHOJIOTHYECKHE CXEMBI 00CITy)KHBAaEMOT0 %}
TEXHOJIOTHYECKH CBS3aHHBIX YYacTKOB IIOZPa3ZCICHHs IPOU3BONCTBA
COZIOTIPOAYKTOB

CxeMBI TPyGOIIPOBOZIOB, PACHONIOKEHHE, YCTPOHCTBO, HA3HAYCHHE, [IPaBHIa
SKCIUIYaTalliH TEXHOJIOTHYECKOH apMaTyphl (3allOPHOH M peryiupyromieH,
CHCTEMBl  TPyOOIPOBOZOB, HACOCHOTO  XO3MHCTBA,  JIO3MPOBOYHBIX,
[OJAIOIMHX YCTPOHCTB M MEXAHH3MOB) IIOAPA3[ENCHUA IPOU3BOACTBA
COHONPOAYKTOB

CxeMbl KOMMYHHKAIMii, KOMMYTalll{, HEMH alapaToB H ICPEKIIOYCHUs
06CITy)KHBAaeMBIX ~T[HAPOMETATyPrHYECKUX  arperaToB  IMOApasiCiCHAA
IPOH3BOJICTBA COJIONPOIYKTOB

Hasnauenne u pacnonioxende KHII ¥ OKOHEYHBIX YCTPOHMCTB CHCTEMBI
ACYTII moppasjelieHHss NPOU3BOACTBA CONOMPOAYKTOB, TPEOOBaHH,
TpeaBsIBIIEMBIC K HUM

MeToasl BBHISBICHHS, THIHYHbIE MPUYMHBI M TPHU3HAKU OTKIOHEHHA OT
YCTAaHOBJIEHHBIX IMOKa3aTeledl paGoOTH, HEHCIPABHOCTEH OCHOBHOTO H
BCIIOMOTAaTEIBHOIO obopyioBanus, c1rocoObI yCTpaHEHUS "
npeaynpexIeHus

MeToB! BEISBICHHAS, THIIHYHbIC IPHYAHBI M IPH3HAKH OTKIOHEHHH (CO0eB)
B TEXHOJOIMYECKMX pEXMMax arperaroB (ammaparoB) IIOApA3JCICHHS
TIPOM3BOJICTBA COJIONPOJYKTOB, CHOCOOB! yCTPaHEHHS | NPEAYTIPEKACHHUS

IlpaBmia O6GCTy)XMBaHHS BaKyyMHBIX ¥ pabOTaOIMX IOJ MaBICHUEM
arperatoB (yCTpOWCTB), METOIBI IPOBEPKH IepMETHYHOCTH arperaroB H
KOMMYHHKAIWH, ClIoco0BI yCTPaHEHHs HEHCIIPABHOCTEH
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Texuuyeckue YyCIOBHS M TpeOOBaHMA, MNPEObABIAEMBIE K KadeCTBY
peareHToB, PacTBOpaM COJI€H, MyNbNbI, THAPATOB, NIIAMOB, OYHIICHHBIX
pacTBOPOB, MIpPHMEHSEMBIX, HepepabarblBaéMbIX B HOJAPa3/CICHUH
TPOU3BO/ICTBA COTONPOTYKTOB

Texnonorus IIPUTOTOBJICHHUS PEareHTOB, IOPANOK U CIIOCOOBI X JO3UPOBKH

CxeMBbl CHTHAIM3alliM ¥ OJIOKMPOBKM, CHCTEMBI BHYTPHIEXOBOH CBS3H H
CBA3M CO CMEXKHBIMH TepeieJlaMH  TOJpa3/ieJieHHs IIPOM3BOJCTBA
COJIOTIPOAYKTOB

TpeGoBanuss  WHCTPYKIHH 1O  OOCIYyXKMBAaHHIO  OCHOBHOTO  H
BCIIOMOIaTeNbHOrO  O0OpyJIOBaHHMs, KOMMYHHKAlMid  IOApa3/eIcHHs
HPOH3BOJICTBA COAONPOIYKTOB

ITpasuia paGoThl ¢ BaKyyMHOM TEXHHKOH, alIaparypoii, paboTaroweit mox
U30LITOYHEBIM JaBJICHHEM, CO CXKATHIMHU, TOPAYMMU U SIAOBHUTHIMH ra3aMH

HpaBmIa OCTaHOBKHM M IIyCKa OCHOBHOITO H BCIOMOIaTrCiBHOT'O
06opyz103aHHx IOoApa3sACICHHA IPOXU3BOACTBA COAONIPOAYKTOB

TpeboBaHHs K TEXHOJOTHYECKOMY WHCTPYMEHTY, HPHCIIOCOOICHHIM
Moipa3/ieieHus IPOU3BOACTBA COAONPOIYKTOB

TpeGoBanus M1aHa N0 JOKATH3AMUM M JTHKBUIALMH IIOCIEICTBAN aBapui Ha
00CITy)XHBaeMBIX ydacTKaX MMoApa3ie/IEHUs IPOU3BOJICTBA COJIONPOAYKTOB

TpeGoBanuss GupouHON CHCTeMBI H HapsIOB-IONMYCKOB IpH paboTe B
noipa3/ieNieHNH IPOU3BOJICTBA COAONPOAYKTOB

TpeboBaHus OXpaHbl TPyZa, MPOMBIIUIEHHOH, 3KOIOTHYECKOH M MOXapHOH
6€30MacHOCTH Ha 0OCIY)KMBAEMOM Yy4acTKE IOApa3[CIeHHs IPOU3BOICTBA
COJIONPOAYKTOB

IIlpaBuna BeNeHWs M XpaHEHWS TEXHHYECCKOH JOKyMEHTallHM Ha
00CITy)XKMBAEMOM Y4acTKe MOJpa3/ieleHHs IPOM3BOJCTBA COMOMPOIYKTOB

IIporpammuoOe obecreyeHue pabouero MecTa anmapar4yukKa-
THApPOMETALTypra Ha  OOCHY)KMBacMOM  YYacTKe€  NOAPAa3JeICHHS
MPOH3BOJCTBA COAONPOIYKTOB

Apyrue -
XapaKTEPUCTHKHU
3.3.2. TpynoBasi pyHKIHS
praBJleﬂPIe TEXHOJIOTHYCCKHMHU v
POBEHb
IpoIeCCaMHU ITOJIYUYCHHS ITOITYTHBIX
HaumenoBaHne port ya T Kox | C/02.3 (moxypoBeHB) 3
TIIPOAYKTOB U3 CIOKHBIX COJICBBIX CHCTEM Ksanmbnxamm
TJIHHO3€MHOI'O IIPOU3BOACTBA
AKICHHE BOH 3alMCTBOBAHO U3
Ilpoucxoxn TpYOO Opurmran X
$yHKuHn OpHMI'MHaJIA
Kon PeructpaurioHHBIi
OpHTHHAja HOMEp
npogeccHOHAIBHOTO
cTaHjgapTa

TpynoBsie neiicTBUA

IMonyuenue (nepegaya) HHGOPMALMHA NIPH [IPHEME-CAAYe CMECHBI O CMEHHOM
IIPOHU3BOACTBEHHOM 3aJaHHUH, 0 TEXHOJIOTHYECKHX pexMMax
06CITy)KHBaEMOro 000pyIOBaHHs, 00 HMEBIIMX MECTO B TE€YCHHE CMEHBI
OTKJIOHEHMSIX OT YCTAHOBJIEHHOTO PeXXHMa paboTBl, HENOJIAKaX U OTKa3ax B
pabote TexHOJOrHYeckoro o6opyloBaHHs MOApPA3/eCHHA NPOU3BOJACTBA
COJIONPOAYKTOB
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IIpoBepka (IIpH NpHEMKE CMEHBI) PaGOTOCHOCOGHOCTH TEXHONOTHIECKOTO
060pyAOBaHH M  COOTBETCTBHA (AKTHYECKHX PEXHMOB  PabOTHI
TEXHONOTHYECKOro 000pyI0BaHUS MPOM3BOACTBA CONONPOIYKTOB 3aIaHHEIM

KOHTpOJb COOTBETCTBHS 3aJaHHOMY DEXHMMY M PEryJHPOBaHHME PEXUMa
paboThl  3arpy304HBIX  YCTPOMCTB, BECOM3MEDHTENEH, KOJUIEKTOPOB,
THAPOCMECHUTENE H J03aTOPOB COMOBOrO M KAyCTHYECKOTO PacTBOPOB,
HacoCOB, IEPEMEINMBAIOIIMX YCTPONUCTB, BhHIapHBIX OaTapeii, 060pyaoBaHHUA
M YCTPOWCTB BaKyyMHPOBaHHS, DEryJIHPYIOIIMX KJIalaHOB W 3amOpPHOH
apMaTypsl IPOM3BOACTBA COAONPOIAYKTOB

KoHTpoJb ¥ peryiMpoBaHHE YPOBHEH pacTBOPOB B NPOMEXYTOYHBIX U
cOOpHBIX EMKOCTSX, PacHpPCAEHTENbHBIX Kopobkax, 6akoBo# ammaparype,
BBIIAPHBIX OaTapesx NPOU3BOACTBA COJIONPOAYKTOB

KoHTpo/is NOCTYNHBIINX Ha NepepaboTKy pacTBOPOB, MOAILIAMOBOH BOJBI
Ha COZIEp)KaHHe OKCHJA aIIOMHHHS, HATMYHAE B3Becei W TBepao# ¢pakuuy,
NOBBIIEHHBI  WJIH  TOHM)KEHHBIA  KayCTHYECKHH  MOAYJIb B
HEHTPAJIN30BaHHOM pacTBOPE

VinpapjieHHe 3@IMBKOM pacTBOPOB M PEarcHTOB B  TEXHOJOTHYECKOE
000py/IoBaHHe MPOH3BOJICTBA CONONPOIYKTOB

ViupaBjienue TEXHONOTHYECKMM IIPOLECCOM HEWTpAIM3alid CONOBOIO
pacTBOpa KayCTHYECKHM B THIPOCMECHTEISIX C KOHTPOJIEM CTENCHH
HeHTpaTu3aluy rujipokapboHaT-HoHa

PerynupoBanme BenuuuHBl pH HefiTpanM3oBaHHOrO pacTBOpa MyTeEM
H3MEHEHHMS TIOJaql KayCTHYECKOro pacTBOpa

ViupapneHre TEXHONOTHICCKHM IIPOLECCOM KOHIICHTPHPOBaHHS pacTBopa B
NATHKOPIIyCHOHM IpAMOTOYHOM BBIMapHOH Oarapee [0 MOJNYYCHHS
KOHIEHTPALUM cOJIeH, OJIM3KOH K HACBHIIICHHIO

VnpaBleHHe  MOCIECHOBATCIBHBIMH  TEXHOJOIHYECKHMH  [IPOIIECCaMy
BBIACJICHHS. MOHOTHAPATHOM COABL: yIapHBaHHUA pacTBOpa B NPAMOTOYHBIX
TPEXKOPIIYCHBIX BBIIAPHBIX OarapesX N0 IUIOTHOCTH >KHIAKOH (assl
CYCTICH3HH; CTYIICHHS CYCIIEH3HMH B CTYCTHTE/IX I'PaBHTAMOHHOIO THIIA;
pasjelieHus CryIEHHON CyCNEeH3MH Ha (HIBTPYIOIMX TOPH3OHTANBHBIX
IEHTpHQYrax; CyIIKy BIaXHOIo ocajka B 6apabaHHBIX CyIUHIKaX; OTTPY3KH
TOTOBOI KaJIbIIHHHPOBAHHO#M (MOHOTHPATHOI) CO/IbI B OT/EJICHAE CHIIOCOB

KonTtpons paspskeHHs (BaKyyMa) B IOCIEIHEM KOpIyCe BBINApHAIX
Garapeii, paGoTHI BAKyyMHPYIOIMX HACOCOB B CHCTEME C apOMETPHYECKIM
KOHJEHCATOPOM CMEIIEeHHUs

KonTtpoJib ypoBHe#l pacTBOpa B BEINAPHAIX amnaparax

KoHTposs paGoTsl ropenok GapaGaHHBIX CYIIMIIOK, paGoThl 060py/A0BaHH
OYHMCTKH OTXOIAINMX ra3oB

VnpasieHde  NOCICHOBATCIBHBIMH  TEXHOJIOTHYSCKHMH  IpolleccamH
NOTy4eHHs] CEPHOKHUCIIOrO Kanus: pa30aBleHMs MAaroyHOTO pacTBOpa
MOHOTH/IPATHOH COJBbl, CMEIAHHOTO C ()yraToM M MarOYHBIM pPacTBOPOM
Ge3BOHOM COMBI, OXJAKIAECHHS pacTBOpa Ha JBYXKOPIIyCHOH BaKyyM-
KPHCTAUIH3ALMOHHOM YCTAHOBKE; CTYIIEHHs CYCICH3HH B CryCTHTENSX
IPaBHTAlMOHHOrO THIIA; CYIIKH Ocajka B 6apabaHHBIX CYIIHIKAX; OTTPY3KH
FOTOBOTO CyNb(]haTa Kaus B OT/AECHAE CHIIOCOB; KOHTPOJIbHOR QHIbTpaliy
MaTOYHOTO PacTBOpa IJIsi OKOHYATENBRHOIO OTHENCHHS TBEPABIX YacTHII
CEpHOKHUCIIOr0 KaJIus

KOHTpOJIL CTCIICHH pa36aBneHn;1 MAaTO4HOI'0 pacTBOpa IO BEINYHHC obmeit
IIESJIOYHOCTH HWJIH IVIOTHOCTH
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KoHTpo/b paspsoKeHHsA B BaKyyM-HCIapHTEIIX, paGoThl 6apOMETPHYECKHX
KOHJIEHCATOPOB CMELIEHHS, IIAPOBBIX MKEKTOPOB U BOAOKOJILLEBBIX BaKyyM-
HacoCOB

KoHTposs paGoTsl ropenok 6apabaHHBIX CYMIHIOK, paboTel 060pynoBaHus
OYMCTKH OTXOAIIMX ra3oB MOApa3aelieHHs IPOU3BOJICTBA CONONPOAYKTOB

Bemenue mociueIoBaTelbHBIX TEXHOJOTHYECKUX MPOIECCOB TONYyYEHHS
6€3BO/IHOM COJBI: YIIAPHBAHUS MaTOYHOrO PacTBOpa CEPHOKHCIIOTO Kajlus B
TPEXKOPIYCHBIX MPSMOTOYHBIX BBINAPHBIX OaTapesx; CryIIEHHS CYCICH3HH
B OJHOSAPYCHBIX CTYCTHTEISX M pa3zencHud a3 Ha HeHTpH(YraX; CyIIKH B
GapabaHHBIX WK a3pOGOHTAHHBIX CYIIHIKAX; OTTPY3KH GE3BONHOM COnbl B
OTAEJICHUE CHIIOCOB

HurepaktuHas pabora ¢ ACYTII o obecnedenus Xona TEXHOJIOTHYECKHX
IPOLECCOB C 3aJaHHBIMH IIOKA3aTE/LIMH KadyecTBa IIOJMYNPOAYKTOB H
COTJIaCOBAHHS IPOH3BOJUTEIBHOCTH B3aHMOCBSI3aHHBIX cTaguit
TEXHOJIOTHYECKHX NEPEAETIOB IPOM3BO/CTBA CONONPOAYKTOB

BezieHue arperaTHoro JXypHajia U y4eTHOH JOKyMEHTaluu pabodyero Mecra
paboTHHKa Ha OOCIY)XHBaGMOM Y4YacTKE IOAPa3JCICHHA MPOM3BOACTBA
COJIOTIPOJIYKTOB

Heo6xonuMmelie yMeHud

Busyaneno w/mmu ¢ nomompbio cpeacts KMII m ACYTII ompenensts
COOTBETCTBHE PEXHMMOB PabOTHI FHIPOMETALTYPrHYECKOro o6opyIoBaHus
3afaHHbIM, COCTOSHHS OCHOBHOTO W BCIHOMOTaTelbHOro o6opyaoBaHus,
KOpIIYCOB ammapaTypsl, T€pMETHYHOCTH YIUIOTHEHHH, HAMM4Us TedeH u3
pesepByapoB W (QUTHHIOB, BbIpabaThIBaTh MEphl 10  YCTPAHEHHIO
BEIABJICHHBIX HEMOJIAJ0K

VopaBinarh NpPUMEHHMBIMM THIAMH 3arpy304HOro o0opynaoBaHus |
MeXaHU3MaMH TPaHCTIOPTHPOBKH MaTepHaoB, HONYTPOAYKTOB
HOJIpa3IeIICHUs

YIIpaBiATh MPOLECCOM BHIAPKH H KOPPEKTHPOBaTb DPEXHMMBI PaboThHI
OCHOBHOTO H BCIIOMOTaTeIbHOro 060pyA0BaHus BEIIApHBIX OaTapeii

VpaBiaTh OCHOBHBIM H BCIIOMOTaTeIbHBIM 000PYI0BAHHEM NPUMEHACMBIX
THIIOB (OZHOSAPYCHbIE H IPAaBUTAOHHOIO THIIA CIYCTHTEH, GUIbTpYIOmue
rOpU30HTAIbHbIE UEHTPH(YIH) YYaCTKOB CTYIUECHHS

Kontpomposats ¢ noMompio ganHeix ACYTII, KHII, pesynbraToB aHanu3a
npo6  WIM  BH3yanbHO  COOTBETCTBHE  TEKYIMX  [OKasaTelei
TEXHOJOTHYECKOr0  Ipollecca  YCTaHOBICHHBIM M OIEPaTHBHO
KOPPEKTHpOBAaTh PEXHMBI pabOThl 3a/EHCTBOBAHHOrO 00OpPYIOBaHHA
TIo/ipa3/ie/ieHus IPOU3BOACTBA COAONPOAYKTOB

VOpaBisrh TEXHOJNOTHYECKMMH IIPOLECCAMHM  YYacTKOB MPOU3BOZCTBA
KanbIMHAPOBAHHON COJbI U MOJNIYYEHHS CEPHOKHCIIOrO Kalus MOCPEACTBOM
ACYTII ©Ha ypoBHe KBaIM(HIUPOBAHHOIO MONL30BaTeNsd, BBOJAUTH
UHPOPMAIHIO B CHCTEMY aBTOMaTHYECKOTO yIIpaBJieHUs NPOLECCOM

QObOecneunBaTh B KOMIUIEKCE 3aJJaHHBIE NapaMETpbl TEMIICPATYPHOIO H
6apomeTpnqecxoro pexyuMa Ha BBIIApKE ¥ BaKyyM-KpHCTaJlJIM3aliny u
COOTHOIIICHUS pacXoJd0B paCTBOpa, 11apa, 6apOMeTpH‘IeCKOﬁ BOJBI

Bes HapymieHHs HOPMAJIBHOIO XOJa TEXHOJOTHYECKOro Ipomecca
OCYIIECTBIIATE  NEPEKIIOYCHHS  KOMMYHHMKAlM#d  TEXHOJIOTHIECKOTO
060py0oBaHus MOIpa3/ieNIeHHs POU3BOCTBA COAONPOIYKTOB

BecTtu B py4HoM pexmme (npu otkaszax wim c6osx ACYTII) obeiyxuBaeMble
TEXHOJIOTHYECKHE IIPOLECCH] IIPOH3BOJICTBA COAOIMPOIYKTOB

BecTr KOMIUIEKC paGoT MO NMOATOTOBKE K PEMOHTaM, BEIBOHY M3 paboTsl,
IIpHEMKE TOCIE PEMOHTOB H BBOJAY B SKCILTYaTalMIO OOCIY>XHBAacMOTIO
o6opyIoBaHus NOpa3AeICHUA
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Or16upath npeacTaBUTENbHBIE MPOOK! B YCTAHOBJICHHBIX TOYKAaX KOHTPOIS
HPOU3BO/ICTBA CONONPOAYKTOB

TIprMEHATD CPEICTBA HHAMBUYAIbHOM 3alllUTHI, CPEJCTBA OXKAPOTYIIEHHUS
M I0JIK30BATHCS ABAPUITHEIM HHCTPYMEHTOM B aBapUIMHBIX CHTyallHsIX

[Tonp3oBaThCss INPOrpaMMHBIM  obecrieueHueM Ha paboyeM  MecTe
annapaT4uKa-ruIpoMeTaLTypra Mopa3aeIICHUs MPOM3BOICTBA
COJIONPOIYKTOB

HeobxoauMele 3HaHUS

VerpoiicTBO, Ha3HayeHWe, KOHCTPYKTHBHEIE OCOOCHHOCTH, HPHHIMII
paboTHl, MpaBWia TEXHHYECKOH OKCIUIyaTalluH H  OOCIyXHBaHHA
000pynoBaHHs, MEXaHM3MOB M YCTPOHCTB, KOHTPOJBHO-H3MEPHTEIbHBIX
npuOOpPOB M CPEICTB ABTOMAaTHKH, INPUMEHSEMBIX JUIS PETYJIHPOBAHHA
mpoliecca MPOU3BOACTBA COAONPOAYKTOB

Pacnoyioxxenue, CxXeMbl KOMMYTAallHH, YCTPOMCTBO M  Ha3sHauYeHHE
TEXHOJIOTHYECKO apMarypbl, peryjJupyIOIIUX YCTPOMCTB, KOHTPOJBHO-
H3MEPUTENBHBIX YCTPOHCTB M CpPEACTB aBTOMATHKH IIPOU3BOJICTBA
COJIONIPOAYKTOB, CXEMBI IIEPEKIIIOYECHHS IPUMEHSEMBIX arperaTton

TexHONOruH, KIoUeBoe 06GOpyAOBaHHE MPOU3BOICTBA COAONMPOXYKTOB, X
MECTO ¥ Ha3HAYEHHE B TEXHOJIOTUM MOJIYUEHHS IIMHO3eMa H KOMIUIEKCHOTO
HCIOJIL30BaHus He(heIHHOBOTO M GOKCUTOBOTO CHIPhS

OcHOBBI XHMHH, (I)I/ISI/IKI/I H TCpMO/IMHAaMHUKH B 06’I>CM€, HeoOxomuMOoM ISt
KBaJII/I(l)IfIIII/IPOBaHHOI‘O YOpaBICHHA  TEXHOJOTHYCCKHMH npouneccaMu
IPOH3BOJACTBA CONONPOOYKTOB

ArmapaTypHo-TexHonomqecxne CXCMEI O6CJIY)KI/IBaeMOI‘O )%
TEXHOJIOTHYECCKH CBSI3aHHBIX Y4aCTKOB IPOU3BO/ICTBA COAONPOAYKTOB

CxeMBl TEXHOJOTHYECKMX IIOTOKOB, HH)!(eHCpHOﬁ 00BsA3KH arperartos,
KOMMyHHKaIII/Iﬁ TCXHHYCCKHX PpacTBOpPOB, MOJIIIAMOBOH  BOJBI, napa #u
C)KaTroro Bo3ayxa B [IPOU3BOACTBC COAOIIPOAYKTOB

CxeMbl, KOHTPOJBHBIE TOYKH, MHOPANOK H IpaBunaa oT6Gopa mpod
aHAJIMTHYECKOTO KOHTPOJIA Ha YJacTKaxX IIPOM3BOACTBA COJAOIMPOIYKTOB

OU3NKO-XMMHUYECKHE CBOMCTBA MarTepHalIOB, Y4YacTBYIOIMX B IIporecce
MOJyYeHHs COMONPOAYKTOB: COMOBOro (M3 mepenena KapOoHM3aumu) H
KayCTHYECKOTO pPAacTBOpOB (H3 mepelena KayCTU(HUKAIMM), MaTO4HBIX
pacTBOPOB; MOHOTHIAPaTHOH M 6€3BOJHOH COABI, NOTaIla; TEXHUYECKOH
000pOTHOH BOJIBI; CXKATOTO BO3/IyXa H mapa

TpeGoBanus, IPeABIBISEMBIE K pacCTBOpPaM, CYCIIEH3USIM U KOHJCHCATy

@DaxTopsl, BIUAIOIIME Ha X0/ TEXHOJIOTHYECKHX IIPOIIECCOB, XapaKTEPHCTHKH
H KayecTBO IPOMIIPOJYKTOB M MPOIYKTOB IIPOM3BOJACTBA COAOMPOAYKTOB,
00paboTKa KOTOPBIX 3aBEplIeHa

KOHTpOJIPIpyeMHe MMOKAa3aTCIIM U PEXKHMBIL, CPEACTBA KOHTPOJIA K YIIPABJICHUA
TEXHOJIOTHYCCKHUM ITPOLECCOM

PexxuMHble KapThl (ONTHMAIBHBIE pPEXHUMBI) TEXHOJIOTHYECKOTO M
BCIIOMOTATENILHOTO 000pY/I0BaHHs, JONYCTHMBIE AMANa3oHbl IOKa3aTeleH,
criocobsl M IPHEMBI NPEAYNPEXICHHS M YCTPAaHEHHMs OTKIOHCHMH B
TEXHOJIOTHH [IPOHM3BOJICTBA COAOMPOAYKTOB

THnMYHbEIE OPHYMHE], CIIOCOOBI BEIABIIEHHS COOEB M OTKJIOHEHHH PEXHUMOB
pa6oThl 060pyIOBaHKs Ha 0OCIYXHBAEMOM M TEXHOJIOIHYECKH CBS3aHHBIX
ydacTKax IPOHM3BOACTBA COMOMPOAYKTOB, MPHEMBbI INPEAYNPEXKICHHA H
MHHHMH3ALMHU [I0TEPh

Meroauku pacueTa JAO3HPOBOK  BCIIOMOIaTCIbHBIX 5 OGOpOTHLIX
MaTepHaAIOB, MOJICKAIHUX TOAAYC B TEXHOJIOTHYECKHE MPOLIECCHI YYaCTKOB
TIPOH3BOJICTBA CONOIIPONYKTOB
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HopmarHBHBIE 1I0Ka3aTeNH YPOBHEH, JaBJICHU: U TEMIIEPATYPHI CYCICH3HH B
BBLINAPHEIX YCTAHOBKAax, TEMIIEPATyPhl TEIUIOHOCHUTEINA B CYINMIIKAX, TEMII
II0Jla4¥ PacTBOPOB B TEXHOJIOTHYECKHE arperaTsl MPOLECCOB MPOU3BOACTBA
COZIOTPOYKTOB

ViensHBlE HOPMBI pacxoja 3JHEproHocHrenel, ChIpbs (PacTBOPOB) H
BCIIOMOTATENbLHBIX MAaTEpHAaoB, CIIOCOOBI 3KOHOMHH M TNpPO(UIAKTHKH
HENPOM3BOAUTEHHBIX MOTEPD

Cxema n NopAAOK ONPECCOBKH BhINTAapHEBIX aNliapaToB

TMoaroToeka B 00beMe, 00CCIEUHBAIONIEM BO3MOXKHOCTH HHTEPAaKTHBHOM
pabotel ¢ ACYTII noapasieneHus BHINEIAYMBaHMA, 00CCKPEMHUBAHUS U
KapOOHHU3alHK HA YPOBHE KBATH(HIHPOBAHHOIO 110JIB30BATEN]

TpCGOBaHI/I}I IIPOU3BOACTBCHHO-TEXHOJIOTHICCKHX
OGCJIy JKUBAeMBIX MMPOICCCOB IIPOU3BOACTBA COONOIIPOXYKTOB

HUHCTPYKIHI

HpaBmIa MycKa, OCTAHOBKH OCHOBHOI'O H BCIIOMOIaTC/IbHOTO oGopynosaHnﬂ
Y4acCTKOB paBGaBJ'ICHI/I}I N KOHICHTPMPOBAHHUA, BBINAPUBaHHA, CrylICHHA,
CYIIKH IIPOM3BOJACTBA CONOIIPOAYKTOB

IIpaBuia paboThl ¢ BaKyyMHO# TEXHHKOH, C alnapaTypoi, paboraroiuei mox
M30BITOYHBIM JJABJICHUEM, M IIEPETPETHIM N1apOM

Tpe6oBaHus K TEXHOJNOTUYECKOMY HHCTPYMEHTY, IIPHCHOCOOICHHAM
TIPOU3BOJICTBA COJONPOJYKTOB

Tpe6oBaHus NJaHa MEPONPHATHH IO JOKAIM3aUMM M JIMKBHIAUKH
TIOCJIE/ICTBHH aBapHii B moapas/ieficHHH IPOU3BOJICTBA CONONPOAYKTOB

TpeGoBaHus GUPOYHON CHCTEMBI M HApAJOB-IONMYCKOB IpH pabore B
TI0/Ipa3/ie/ICHMH IPOU3BOJICTBA COJOMPOLYKTOB

Tpe6GoBanus oxpaHsl TPy/a, MPOMBIIUIEHHOMN, SKOJIOTHYECKOH ¥ MOXapHOH
6€3011aCHOCTH B [TOIpa3AeIeHHH IPOU3BOJICTBA COMONPOAYKTOB

IIpaBnna BEACHUSI H XpaHCHHUA TEXHHUYCCKOH JOKyYMCHTAallUd Ha
OﬁCJIY)KI/IBaeMOM YYacCTKE IMIPOU3BOJCTBA COXOIIPOAYKTOB

[Iporpammuoe obecnieyeHne pabouero MecTa annapaT4HKa-
THAPOMETAIITYpra IIpOM3BOJCTBA COAOTPOAYKTOB
Hpyrue -
XapaKTepHCTHKH
3.4. O6o0menHas TpyaoBas GyHKIUHS

Benenue mpoueccos

THAPOMETAILTYPrUvecKoit nepepaboTKku
HaumeHoBaHMe wap yP Pep Kon D Yposets 3

00OpOTHBIX PacTBOPOB, NIPOMBIBHBIX U KBaTHpUKALHL

CTOYHBIX BOJ
[poucxoxaenie 3aMMCTBOBAHO M3
00001eHHO TPYAOBOH OpwuruHan X

OpHIUHajIa
¢$yHKIIH
Koz PeructpauMoHHbIif HOMED
opHruHana npog)eCCHOHATIBHOTO
CTaHHAapTa
Bo3moxHEbIE Annapar4uK-rEIpoMeTaLTypr 3-ro paspsaa
HaMMEHOBAHU AnnapaT4uK-rupoMeTaLTypr 4-ro paspsia
JIOJDKHOCTEH, Annapar4dK-rEIpoMeTaLTypr 5-ro pa3psiaa
opodeccuit Annapar4uk-rugpoMeTaLTypr 6-ro paspsia
Oneparop MyJbTa YIpaBieHHs 5-TO paspsiaa
Omnepatop MyNbTa ynpaBieHus 6-ro pazpsaa
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TpebGoBanus k [IpodeccuonansHoe 06ydeHre — NporpaMMB! IpOPECCHOHATBHOM
00pa3oBaHHUIO H MOATOTOBKHM 110 npodeccusiM pabodyux, MporpaMMbl IEPENOArOTOBKH
00yHueHmo pabo4ux, MPOrpaMMBI IIOBBIIEHHA KBAIM(UKALIMH pabouuxX
TpeGoBanus k onbiry | He MeHee mecTH MecsIies 1o npodeccu ¢ 60ee HA3KUM (mpeapiayIMM)
TIPaKTHYECKOH paGoOThl | pa3psfioM Ha 060py/IOBaHHH 110 NPOOACHHMIO ¥ H3MEIBYEHHIO MaTepHalioB
Oco0Oble ycnoBus JIuna e Monoxe 18 net
JoIycKka K paborte IIpoxosx/ieHue 00s3aTebHBIX IPEABAPHTENLHBIX M MEPHOANYCCKHUX
MEIUIIHHCKAX OCMOTPOB ‘
TIpoxoxaeHne 0GydeHus 10 OXpaHe TPY/a M NPOBEPKH 3HAHMI TpeOOBaHUA
OXpaHBI TpyJa
[Tpoxoxzaenne o0ydeHHsT MepaM NOXKapHOH 6€3011aCHOCTH
Hanuume ynocToBEpeHHs Ha IPaBo CaMOCTOSTEILHOM paboThI ¢
IpHMEHsAEMBIMHA BUIAMH TTOTBEMHBIX COOPYKEHHUMH H (HJIH) HA BEJICHAE
CTpONAJIBHBIX paboT
Hanuure yA0CTOBEPEHHS Ha IIPABO CaMOCTOATENLHOH PaboTHI 110:
- 06CIIy)KHBAHHIO COCYZIOB, pabOTaIOMMX MO/ H30BITOYHBIM [aBJICHUEM;
- 06CTy)KHBaHMIO TPYOONPOBOIOB Napa B ropsAyer BOJbI
Hpyrue -
XapaKTEPUCTHKH

IIOHOJ'IHI/ITCJIBHBIC XapaKTCpUCTHKH

HaumeHnoBanue Kox HanmenoBanue 6a30Boii rpynisi, JODKHOCTH
JIOKYMEHTa (npodeccun) WK CIEUHAILHOCTH
OK3 8112 Oneparopsl, annapaTIYAKy ¥ MAIIMHUCTBI YCTAHOBOK IO
00paboTKe pyapl H 000raTUTENBEHOTO 000pyA0BaHHS

ETKC § 18 AnnapaTyuk-rHApoMeTaLTypr 3-ro paspsaaa

§19 Anmnaparyak-rapoMeTauypr 4-ro paspsaa

§ 20 Annapat4uK-THAPOMETALTYpr 5-TO paspsiia

§ 21 AnmnapaTyuK-rHAPOMETALTYPr 6-ro paspsina

§ 28 Omneparop myJbTa yupaBleHus 3-ro, 6-ro paspsia
OKIIATP 10187 AnnapaTyiK-ruipoMeTalIypr

15948 Onepatop 1yJbTa yupaBJICHHUs

3.4.1. Tpynosas dpyHkuus

HaumeHnoBaHue

IIporcxoXkaeHHE TPy NOBOI
$yHKIMH

BerinojiHEHHE MOArOTOBUTENBHBIX paboT K v
pOBEHb
THAPOMETAIUIYPrHYECKHM NponeccaMm
Ap pon Kon | D/01.3 (oAypOBEHbD) 3.1
nepepaboTku 06OPOTHEIX PaCTBOPOB, N S——
IIPOMBIBHBIX ¥ CTOYHBIX BOJ
3anMcTBOBaHO U3
Opurunan X p——
Kon PeructpaunoHHbIH
opuruHana HOMED
npo¢ecCHOHATBLHOrO
cTaHzapTa

TpynoBsie neHcTBHS

Tonyuenue (nepeaaya) HHPOPMAIMH IIPH IIPUEMKE-CAAYEC CMEHBI O CMEHHOM

IIPOU3BOACTBCHHOM

3aJ]aHHUH,

COCTOSIHUH

THAPOMETAILTY pPrud€CKOro

0GOpyZIOBaHMS M TEXHOJOTMYECKOH apMaTyphl, Hemonajkax B pabore
o6ciyxuBaeMoro o6opyIOBaHHS Mopa3/ieieHus nepepaboTKH 000POTHBIX
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pacTBOpPOB, IPOMBIBHBIX H CTOYHBIX BOJ, 06Hapy>1<emﬂ.1x HCHCIIPABHOCTAX U
TNPUHATHIX M€pax N0 UX yCTPAaHCHHIO

ITpoBepka COCTOSHMS OFPaXXIEHHH M MCIPABHOCTH CPEICTB aBTOMATHKH H
CBSI3H, OCBEIIIEHHOCTH pabouero Mecra, MPOH3BOACTBEHHOH CHTHAIM3AIMH,
OIOKMPOBOK, aBAPUMHOr0 MHCTPYMEHTA, CPEJICTB MH/IHBU/IyaIbHOM 3aIAThI

KOHTpOJIB COCTOSHHUS NMPHBOLOB H ONOPHLIX Y3I0B (UILTPOB, COCTOSHHA
HacoCOB, NPHBOJIOB MEPEMEINHUBAIOIMUX YCTPOHCTB (QUILTPOB U OakoBOM
annapatypsl, KOHBCHEpOB, IOJAIOIHNX OT(HILTPOBAHHON TMAPOKCHA Ha
IIPOKAJIKY, PEry/IMPYIOINX KIAaNaHoB 1 3anopHoi apmatypst, KUII

KOHTpOJIb COCTOSHAA, KOMMYHHKAllMi BaKyyma, pacTBOPOB, MIIaMOBBIX
MyabH, BOABL, Mapa, CKATOr0 BO3IyXa B IIOZPA3ICNECHHH TepepaboTKu
0OOPOTHBIX PacTBOPOB, IPOMBIBHBIX M CTOYHBIX BOJ|

IIpoBepKa COCTOSHUA KOPITYCOB aNNapaTypbl, FEPMETUHYHOCTH M COCTOSHHA
VIZIOTHEHMA  COEIMHEHMH M KOMMyTauud  (QUIBTp-yCTaHOBOK,
BOCCTAHOBJICHHE HAJIEXKALIET0 COCTOAHHMS COENWHEHHH COOCTBEHHBIMU
CHJIAMH WM C IPUBJIEYCHAEM PEMOHTHOIO EPCOHANA

Texymee oGcityKMBaHHE OOOPYHOBaHHA M TEXHOJIOTHYECKOH apMarypel,
UCIONB3yEMBIX B THAPOMETAJLIyPrHYECKOM IpoLecce, IPUBOIHBIX,
pEeryMpYyIOMX YCTPOMCTB H  TEXHOJOTHYECKOH OOBS3KM ydYacTKa
niepepaboTKH 0OOPOTHHIX PACTBOPOB, IPOMEIBHBIX H CTOYHBIX BOJ

HpneMKa, CKIIaAHpOBAHHE pPEareHTOB MU MaTepHajlioB INnpH NpuEMKE B
COOTBETCTBHM C TEXHOJNIOTUYECKOH KapTOﬁ IIPOLCCCOB MOAPA3ICICHHA
nepepaGOTKn 060p0THBlX pacTBOpPOB, IPOMEBIBHEIX H CTOYHBIX BOZ

MOHHTOPHHT 3allOJIHEHHUS M TEKYIIETro YPOBHS €MKOCTeH Ul pPeareHros,
obecneueHre UX nononseHus (npyu He0OX0ANMOCTH)

KOHTpOIIb COCTOSHMA YCTAaHOBOK OTKadkd (HIbTpaTa M MOJAYM IPA3HBIX,
YCIIOBHO HYHMCTHIX [POMpPAcTBOPOB, NyJBIBI, IUIAMMCTBIX CYCICH3HH Ha
bUIBTPaLHIO

KoHTponb cocTosHHs GHIBTPOBANBHBIX IIOJIOTEH, MOKasaTe/ied BakKyyma U
JIaBJIEHAS. CKaToro BO3[yXa Ha J[MCKOBBIX (HIBTpaXx H (QuiIbTpax-
CTYCTHTEIAX, 33/IEHCTBOBAHHBIX B IIOAPa3/ICICHUH NepepaboTki 000POTHBIX
PacTBOPOB, MPOMBIBHBIX M CTOYHBIX BOJ

ITepexioueHve MOTOKOB IO XOAYy BEICHHS TEXHOJOTHMYECKHX IIPOLECCOB,
npu 3anycke B paoTy WiIM BeIBoje M3 paborhl 00OpyJOBaHHA Ha
06CIy)XMBAEMOM Y4acTKe MOApa3fie/ieHus IepepaloTKH  0OOpOTHBIX
PacTBOPOB, MPOMBIBHBIX M CTOYHBIX BOJL

[loaroToBKa, pereHepanus GUIBTPOB B HKIHYHBIX PeXUMax (uiIbTpauyy,
B TOM HHCJIE Ha Ipecc-puibTpax (MPOMBIBKA, BCTPAXHBAHHUE, IPOJIyBKa)

O6cmyxuBande GUIBTPOB, GHIBTPYIOMHUX 3JIEMEHTOB C pereHepaluel Lim
3aMEHO# pa3oBBIX M BBEIPAGOTaBIIMX pecypc QUILTPYIOIIMX paM H
3JIEMEHTOB, (UIBTPYIOIMX MaTepHalIoB (MOJOTEH) COOCTBEHHBIMH CHIIAMH
JIIM ¢ TIPHBJICYCHAEM PEMOHTHOTO TIEPCOHANIA TIOpas/IeNIeHHs IepepabOTKH
0GOPOTHBIX PaCTBOPOB, IPOMBIBHBIX ¥ CTOYHBIX BOJ

PerynupoBanue OGCHY)KHBa€MOro OOOpYZOBaHHS B HOAPAa3/IENCHUU
nepepaboTKu 000POTHBIX PACTBOPOB, IIPOMBIBHBIX M CTOYHBIX BOJI

CMa3Ka MEXaHH3MOB OCHOBHOTO H BCIIOMOTaTeIbHOr0 00OpyJIoBaHHS B
COOTBETCTBHH ¢ HHCTPYKIHEH 110 00CTyXMBAHUIO

AcnMpauoHHasi, THAPABIAYecKas i pyYHas OYMCTKA yCTAHOBOK M eMKOCTEH
(M0 Mepe TEXHONOTHYeCKOH HEeOoOXOIMMOCTH H HPH BEIBOJAE H3 paboTsi),
yhcTKa JkesioboB, TpPyOOmpoBOAOB, 3yMndoB OT IyibN, pPacTBOPOB,
MaTEepHAJIOB, IUIOMAOK B 30He 00CIIy)KHBAHUA CTyCTHTENEH, IPOMBIBATEICH
U QUIBTPOB
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[ToaroToBka  OCHOBHOTO M BCIIOMOTraTenbHOro  06opynoBaHHA
noxgpasaeieHus mepepaboTku OOOPOTHBIX pPacTBOPOB, IPOMBIBHBIX H
CTOYHBIX BOJ K PEMOHTY, IpHEMKa 000pyAOBaHUs M3 PEMOHTA

Benenue arperaTHOro O KypHala M yd4eTHOM JIOKYMEHTAllMd Ha
oOCIIy’)KHBaGMOM  y4acTKe MOJpasieNeHus IepepaboTku  0GOPOTHBEIX
PacTBOPOB, IPOMBIBHBIX M CTOYHBIX BOJ|

Heo6xomuMeie yMeHus

Onpenensats BusyansHo @ mo KUII pa6oTocnocoGHOCT: M OTKIOHEHHS
NapaMeTpoB TEKYIUEro COCTOSHHA OOCITyXHMBAeMOro oGOpYyIOBaHHS U
YCTPOHCTB OT HOPMBI, IPHHAMATh HEOOXOMMMBIE MEPhI TI0 UX HACTPOHKE,
PETYJINPOBKE WM PEMOHTY

Brmeiars HeucnpasHocta KUIT u ACYTII, obecneunBaroliux MOHATOPHHT
X012 TEXHOJIOTHYECKOrO IIPOLEcca, OKOHEYHBIX YCTPOHCTB (JaTIMKOB)
KOHTPOJILHO-H3MEPUTENBHBIX NPHOOPOB H aBTOMATHKH JUIA IPUHATHS
peleHus 00 MX OUHCTKE HJIM 3aMEHE

Ilepexioyath KOMMYHHKAllUM 1O XOHy BEACHHs TEXHOJIOTHYECKHX
IIPOLIECCOB, NPH 3aITycKe B paboTy MK BBIBOJE M3 paboThl 000pyA0OBaHus Ha
06CIyKHUBaEMOM  YYacTKe [OApa3fieNicHAss TepepaboTKH  00OPOTHBIX
PacTBOPOB, IPOMBIBHBIX M CTOYHBIX BOJ

PerymupoBaTh ¥ HAcTpaWBaTh IapameTpsl paGoTel o6GopynoBaHus |
TEXHOJOTMYECKOH OOBS3KH OOCTY)KHBAa€MOTO Y4YacTKa MOJApa3fe/ieHUs
nepepaboTK 0GOPOTHBIX PaCTBOPOB, IIPOMBIBHBIX M CTOYHBIX BOJL

OlieHHBAaTh COCTOSIHHE M TOTOBHOCTE K paboTe QUABTPYIONMX 3/IEMEHTOB U
MaTepHaioB

BBIBIATh  HEUCIPABHOCTH  KOHTPOJBHO-U3MEPHTENBHBIX  YCTPOWHCTB,
naramkoB KUIT m ACVYTII u BoipaGarbiBath pellleHHs O cmocobe
BOCCTAHOBJICHHS TPEOYEMBIX XapaKTEPHCTHK

[Ipou3BoauTs pereHepanuio (HILTPOB MOCHE 3aBEPIICHHSA IHKIA
IIPECCOBAHMA WM 110 Mepe CHHXKCHHA 3((EeKTMBHOCTH HX pabOThl HpH
¢GmIbTpalui CKMMAEMBIX OCAIKOB

HpOIrIBBOlII/ITL PEriIaMEHTHOC OGCJIY)KI*IBaHI/Ie JUCKOBBIX (bPIJIBTPOB

O6ecneunBaTh Ha QUILTPax KOHTPOJIBHOM QUIbTPAHH Ha/IeXKallui 06beM
(GWIBTPYIOIETO CIIOs

BezonacHo 0GCIyXMBaTh BaKyyMHbIE arperatbl M arperatsl, paGoraromue
MO/ AABJICHUEM

HPI/IMCHSITB cpeacrsa HH}IHBHHyaJILHOf/'I 3allUTHI, CPEACTBA ITOXKAPOTYIICHUA
A NMOJIb30BaThCS aBapPlﬁHBIM HHCTPYMCHTOM B aBapPlﬁHBIX CHTyalluIX

INonn3oBaThCd nporpaMMHBIM oOecreyeHHEM pa6oqer 0 MECTA anmnapariika-
rupoMeTajurypra mnoapas/iCICHAA nepepaﬁoTKn 060p0THblx pacTBOpPOB,
NMPOMBIBHEIX H CTOYHBIX BOJ]

Heo6xoauMele 3HaHAA

YCTpOHCTBO, NPHUHUHI paGOTHl, NpaBHia TEXHHYECKOH OSKCILUTyaTallHH H
00CIy)KHBaHHs MPHUMEHACMBIX B THIPOMETAJUIyPrUM OCHOBHBLIX arperaros
(k1accuuKaTopoB,  THAPONYJIBIEPOB,  ABTOKJIABOB,  CCHApaToOpoOB,
nogorpesarelneif, 0akoBoii ammaparypbl, aruTaropoB, BHINIAPHBAOIIKMX
YCTaHOBOK, (MJILTPOB, IIHTAaTeNled, MEPKOJATOPOB, JEKOMIIO3CPOB,
CrycTHTeleH, KapOOHH3aTOPOB, MEMAIIOK)

Cocras, Ha3HAaYEHUE, KOHCTPYKTHBHEIE OCOOCHHOCTH, IPaBHJIA TEXHAYECKOH
SKCIUTyaTallAH ¥ OOCITyXHBaHHs  OCHOBHOIO,  BCHOMOIATEJIBHOIO
0GOpYIOBAHHS, MEXAHH3MOB H YCTPOMCTB IOApasiieneHus NepepaboTKH
06OPOTHBIX PacTBOPOB, IPOMEIBHBIX M CTOYHBIX BOJ

PacronoxeHHe,  YCTPOMCTBO,  Ha3HaYeHHWe, CXEMbl  KOMMYyTalWH,
TeXHUYECKHE XapaKTEPHCTHKH, IIPaBUia OOCTYXHBAHHSA TEXHOJIOrMYECKOH
apMaryphl (3alOpHOH M _perymupylomeif), cHCTeMbl TpyOONpOBOJIOB,
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HACOCHOTO  XO3SCTBA, JO3MPOBOYHBIX W  TNOJAIOMIMX  YCTPOMCTB,
npumensiembix KHII, cpeacTB aBTOMAaTHKH M CHTHAIM3ALMH, CXEMBI
HIEPEKITIOYEHHS TPUMEHAEMBIX arperaTton

MecTo ¥ Ha3HaY€HHE POLIECCOB, HCTIOB3YEMBIX B TEXHOJIOTHHM NepepaboTKu
0GOPOTHBIX PacTBOPOB, IPOMBIBHEIX H CTOYHBIX BOJI MPOM3BOJCTBA JIETKHX,
PEMIKHX, PSAKO3EMENBHBIX H NIPOYHMX IBETHBIX METAJLIOB

du3MyecKue NPUHIAINEL, TEXHOJIOTHIECKHE ITPOIIECCH], CIIOCOOBL U arperarsl
(YCTaHOBKH), HCIIOJIb3YeMBIE VIS cerapanuy (KIacCH(HKAIMK), CTYIEHHS 1
unbTpanuy B r’HAPOMETAJLTYPIrHYECKHX HPOU3BOJACTBAX

Ipuanun  pa6oThl, YCTPOHCTBO, NpaBHia (PerJaMeHTh) OOCITyKHBaHHS
(HIBTP-YCTAHOBOK, MPHUMEHAEMBIX B IIpoleccax nepepaGoTKh 060POTHBIX
PacTBOPOB, MPOMBIBHEIX H CTOYHBIX BOJ NPOM3BOACTBA JIETKHX, PEIKHX,
peaKo3eMeNbHBIX H IPOYHX LBETHBIX METALIOB

AnmapaTypHO-T€XHOJIOTHYECKHE CXEMBI, IPUMEHIEMBIC B HOJPA3JCICHHAX
nepepaGoTKH OOOPOTHBIX PacTBOPOB, IIPOMBIBHBIX H CTOYHBIX BOJ
IPOM3BOJICTBA JIETKHX, DEIKHMX, PEIKO3EMENBHBIX H IPOYHMX LIBETHBIX
METAJLUIOB

Texuudyeckde TpeOOBaHMs, NpPEABABIAEMbIE K IPOAYKTaM IIOCIE
¢unbTpanyu (ocanKu, KeKH, ILIaMBl H pacTBOPHI)

TexHonorus percuepanyu u OGCJIY)I(I/IBaHHSI (I)I/IJ'II:TPYIOI]II/IX 3JICMCHTOB H
MaTepHalioB, NOPAIOK H CIIOCOOBI KX 3aMEHBI

[IpaBuna oGcnyXuBaHHMA BaKyyMHBIX H paboTalomMX MOJ JaBICHHEM
arperaToB, YCTPOHCTB M KOMMYHHKAIIHii

Tlocie10BaTeNLHOCTD M NPAaBHJIA OCTAHOBKH H ITyCKa (PUIILTP-YCTAHOBOK

THmMUHBIE IPHYKMHBI HAPYIICHHH B paboTe, HEHCIPABHOCTEH M BBIXOZJA U3
CTPOS TEXHOJIOTMYECKOro 0GOpYZOBaHHMS IIOApA3IEieHHus IepepaboTKH
0GOpPOTHBIX PaCTBOPOB, IPOMBIBHBIX H CTOYHBIX BOJ| H €0 TEXHONOTHYECKOM
00BsI3KH, CIIOCOOBI YCTPAaHEHHS M IPENyNPEXACHUSL

IIpaBuia ¥ NMOPSIOK MyCKa M OCTAHOBKA OCHOBHOTO U BCIIOMOTaTelbHOTO
obopy/oBaHHs TOApa3NeNeHns IepepaGoTk¥  O0OOPOTHBIX —PacTBOPOB,
NPOMBIBHBIX H CTOYHBIX BOJI

IIpaBuna 3arpy3Kd H BHIIPY3KM THMAPOMETAUIYPIHYSCKHX arperaros
HoApa3/ieieHHs. TepepaboTKH OOOpOTHBIX pPacTBOPOB, IPOMBIBHBIX H
CTOYHBIX BOJ|

I1naH MepONpHATHIA O JOKATH3AUMH H JIMKBUIAIMH HOCIIECTBAM aBapuii B
TNoZpas/ieJieHuH  I1epepaboTku  OOOpPOTHBIX pPacTBOPOB, TNPOMEBIBHBIX H
CTOYHBIX BOJ,

TpeGoBanus OHPOYHONM CHCTEMbl H HApsAJOB-IOMYCKOB NpH paboTe B
nojpas/ie/ieHud  nepepaboTKd  OGOPOTHBIX PacTBOPOB, INPOMBIBHBIX H
CTOYHBIX BOJL

TpeGoBaHus OXpaHbl TPY/a, TPOMBIIICHHOMH, SKONOTHYCCKOA H MOXKApHOH
GEe30MaCHOCTH B TIOJApA3Jie/iCHAH [epepaboTKH OOOPOTHBIX PacTBOPOB,
IPOMBIBHBIX H CTOYHBIX BOJI

ITporpaMmHOe obecneueHne, IPEMEHAEMOE Ha paboueM MECTE allapaTiuKa-
THAPOMETAILTYpra B NOApPa3/ClICHHH MepepaboTKH 00OPOTHBIX PacTBOPOB,
TIPOMBIBHBIX H CTOYHBIX BOX

Hpyrue

XapaKTEePUCTHKH
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YpaBiieHue TEXHOIOTMYECKHMH .
OBEHb
npoueccaMi U3BJICUCHUS MCTAJUIIOB U p
HaumeHoBaHHe po 6 Kox | D/02.3 (moxypoBeHb) 3
MOMYTHBIX KOMIIOHEHTOB U3 O0OPOTHBIX R —
pacTBOPOB, MPOMBIBHBIX U CTOYHBIX BOX
ITpoucxoxaeHne 0BOI1 3anMcTBOBAl
P A TPyA OpuruHan X HME HO 3
¢yHKUMH OpHWruHAIa
Kon PeructpaldoHHbIH
OpUruHasna HOMeEp
Mpo¢eCCHOHANBHOTO
cTaHaapTa
TpynoBsie nefcTBUA Ilonmyuenue (nepe):[a‘la) I/IH(l)OpMaI.IHH TIpH IpUEMKE-CIAYC CMCHBI O CMCHHOM

TIPOHU3BOACTBCHHOM 33/laHHH, 00 HMEBIIMX MECTO B TCUYCHHE CMEHEI
OTKJIOHEHHUAX OCHOBHOI'O TCXHOJIOTHYCCKOI'0O Ipoiiecca OT YCTaHOBJICHHBIX
PEXHMOB M IIPHHATHIX KOMIICHCAIlTHOHHBIX MCpax

ITpoBepka rOTOBHOCTH K paboTe arperaToB ¥ OCHOBHOI'O TEXHOJIOTMYECKOro
000pyoBaHusl MOApa3fieNicHHs NepepaboTkH OOOPOTHEIX —PacTBOPOB,
IPOMBIBHBIX H CTOYHBIX BOJI, HCTIONB3YEMOTO B TEXHOJIOTHYECKOM Mporecce

Pacuer konmyecTBa BBOJIUMEBIX B PpacTBOpEl PEArecHTOB U MAaTCpHaAlOoB,
NPUroTOBJICHHC MHOTOKOMIIOHCHTHBIX pAaCcTBOPOB H PCAaKTHBOB Ha OCHOBE
TIPOM3BOACTBCHHOI'O 3aJaHHs1

3arpy3ka ¥ peryJIMpOBaHHE MOJAYH B IHIPOMETAJUTYPIHYCCKHE arperarsl
PacTBOPOB, BOABI, CXKAaTOTO BO3[yXa, I1apa, ra3a M XMMHUYECKHX PEarcHTOB
TpeOyeMoif ~ KOHIIEHTpalMM B  COOTBETCTBMM C  pacyeTaMH H
TEXHOJIOTHYECKUMH HHCTPYKLHSIMH

MOHHUTOPHHT OCHOBHBIX IIapaMETPOB, ONpPEAC/AIOMHX M XapaKTepUu3yIomux
XOJI THAPOMETAUTYPrHIeCcKOro npoiecca (COOTHOLICHH XUAKOE — TBEPJIoe,
YACIBHOTO BECa, rnokasareJei KHCJIIOTHOCTH, KOHIICHTpallUh pPacTBOpPOB H
NyNbIBL, JaBNeHus (paspsKeHHs) B aliapaTaX, COACPXAHMA CyTbOHIOB,
XJIOpHJIOB, aMMOHHTOB B pacTtBope), mo mnokaszaHusM KHUII u naHHBIM
1ab0paTOpHBIX aHAIH30B

BelmenaudBaHAe METAUIOB W3 pPacTBOpOB (0OOPOTHBIX COOCTBEHHOTO
TPOH3BOJICTBA, /I0ATOB YCTAHOBKH JCHOHM3AINH, GUABTPATOB OT PUIBTD-
NPeccoB, YNApeHHOTO PacTBOPa C BHINAPHONW YCTAHOBKH, PacTBOPOB OT
MBITBS O0GOPY/IOBaHHS M TIOJIOB, IPOMPACTBOPOB H3 LEXOB 3JICKTPOJIH3A U
MEIHBIX IIOPOUIKOB IIOC/IE YMAIYeHHs H OCBETJICHHA) NEpe] MMOa4YeH UX B
000pOTHYIO CHCTEMY BOJOCHA0)KEHHS MJIM Ha BBHINAPHYIO yCTAHOBKY

]_IeMeHTaIII/Iﬂ M aKTHBallUs METAJUIOB U3 paCTBOPOB MPOMBIBHBIX CTOUHBIX BOJ
MpOM3BOACTBCHHBIX LI€XOB, PETYJIHPOBAHHC CKOPOCTH moaa4d IIyJbIibl B
PCaKTop, JO3UPOBKA OCAAUTECIIA

OuucTtka OTpabOTaHHBIX pPacTBOPOB  aQ(UHAKHOrO  INPOH3BOACTBA,
OTHENCHHIT KHCJIOTHOM M UIENOYHOH NepepaboTKH IuIaMa, OTACNICHHS
TpaBJcHHs M OTPaGOTaHHOTO IIETOYHOTO PacTBOpa, GpunbTpaTa ynapeHHOro
pacTBOpa OT JKeJle3a, CelIeHa M MBIIIbsiKa

VnpasieHue mojadeil mapa, BOIBI, CKAaTOro BO3[AyXa, pPaspsKCHHEM H
JaBIECHHEM B almaparax, LUHUPKYJSIIHMEH M BO3BPAIICHHEM DacTBOPOB B
IIPOIECC, KUCIOTHOCTBIO CPE/ibl U TEILIOBBIM PEXXHMOM B peaKTopax

O160p npo6 B KOHTPONBHBEIX TOYKAX IMAPOMETAILTYPrHYECKOro MMKIA JUid
KOHTpOJIs. NPaBHIBHOCTH  XOJa  TEXHOJOTHYECKOro  Impouecca U
OCYHIECTBIIEHHE HEOOXOAMMBIX KOPPEKTHPYIOINMX NCHCTBH
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Crymenne, OCBETJICHHE pacTBOpa C OCAXKIACHHECM FHI[pOOKHCCﬁ MCTaJIJIOB HAa
JHO CI’YCTI/ITCJICI‘;I B BHJE HUIaMa, KOHTPOJIb COACPXXaHHA B3BCIIEHHBIX
BCIECTB

OcCBETJICHHE pacTBOPOB C MpPHMEHEHHEM THAPOKIACCH()HKATOpOB M
HEHTPH(YT VI OTACICHUS COJICH

JIoO4HCTKAa OCBETJICHHOH BOMABI € MOJYYEHHEM KOHJEHCATa, YMapeHHOro
pacTBopa H cynb(aTa HaTpus

O6e3BOXHBaHME METAUICOACPXKALIEro IlaMa Ha QHIIBTp-Ipeccax

O6e3BoXXHBaHKE (BbIIApUBAaHUE) NUTAMOB Ha BHINIAPHOH YCTAHOBKE

OTHpaBKa (B 3aBHCHUMOCTH OT MECTa y4acCTKa B TEXHOJIOTHIECKOH CXCMC)
MOJNYYEHHOTO KE€Ka B MCTAJUIYPrH4CCKOE IIPOMU3BOACTBO HIIH B TOJIOBY
THAPOMECTAILULY Pru4€CKoro npomecca

[Tony4eHHne 1eMOHU30BaHHOM BOIBI M3 KOHJAEHCATa C BBIIAPHOM YCTAaHOBKH H
TEXHHYECKOH BOIBI JUIS HCHOJNB30BAHHSA B IIPOM3BOJICTBAX IMOPOLIKOB, B
adduHAKHOM IPOU3BOACTBE, B IIEXE MPOU3BOJICTBA MEAHON KATaHKH

OuMcTKa pacTBOPOB, THAPOOKHCEH, THAPATOB, XJIOPUIOB, AHTHMOHWTA
HaTpHs, CTAHHHTA KaNnblud, KayCTHYECKOH COxbl myTeM o06paGoTKu
MaTepUaioB KHCJIOTAMH, HIEJI0YaMH, XJIOPOM, 3CTPOreHaMH

Koutposns mo mpubopaM pacxojfa HOCTYNAKIUX IIPOMPAcTBOPOB U
peareHTOB

YHpaBJICHI/IC [moJiaucit napa, BOJbI, CXaTOro BO34yXa, pa3psKCHHUEM H
JABJICHHEM B almnaparax, LIHpKYJIﬂIIPICﬁ H BO3BpalllCHUEM PacTBOPOB B
TpoLecc, KHCIOTHOCTBIO CPE/IbI H TEINIOBLIM PEKHMOM B pCaKTopax

Ot60p npo6 B KOHTPOJIBHBIX TOYKAX THAPOMETAUIYPIHYECKOro MHKIa A
KOHTPOJsS [pPAaBAJIBHOCTH XOJa TEXHOJIOTHYECKOrOo  mpouecca |
ocymiecTBIIEHHE HEOOXOUMBIX KOPPEKTHPYIOIIHX NCHCTBHI

KOHTpOJIb NOJHOTHI Y1aJICHUA NPHMECEH M3 IIYJIBIIEI B PACTBOPOB, KAa4eCTBa
BBIITYCKaeMOH IPOAyKLUH

Hponenenne 3aMEPOB H paCyY€TOB KOJIMYECTBA PCarc¢HTOB, OCTATKOB TBEPAOIO
B CI'YCTHTECIIAX, B p€aKTOpaxX NPHIOTOBJICHUAA

OTrpyska OCBETJIEHHBIX PACTBOPOB Ha BHIIIIENIa9MBaHHKE (B FOJIOBY Iponecca),
WM B JalbHeilliee TPOU3BOJACTBO I JOM3BJICYEHHS MOMYTHBIX
KOMIIOHEHTOB, HWJIA [UI1 MOBTOPHOrO NPHMEHEHHS B IIPOHM3BOACTBE, MM B
cucTeMy OOGOpOTHOTO BOAOCHAOXKEHMsI OpraHM3allid B COOTBETCTBUHM C
TEXHOJIOTHICCKUMH HHCTPYKIHAMH

Orrpyska «cyxoit» MeTauicojepxamell ¢pakuuu B mocieayiomue
niepeeNibl METAJLTYPTHYECKOr0 IIPOU3BO/ICTBA

BeieHne arperaTHoro XypHaia # y4eTHOH JOKyMEHTallu| Ha paboyeM MecTe
alapaTdnKa-THIPOMETALTYpra B IOAPa3eIeHUH nepepaboTKh 000POTHBIX
PacTBOPOB, MPOMBIBHEIX ¥ CTOYHBIX BOJI

HeobxoauMble ymMeHHUs

Onpenenars Bu3yanbHo U (wm) ¢ ucnonb3oBandeM KHII otknonenus or
3aJJaHHBIX 1apaMETPOB TEXHOJIOTHYECKOTO PEXXMMa M YCTPAHATH HX

VipasisTh arperaraMH M TEXHOJIOTHYECKUMH [IPOLIeCCaMH BBITICIaTHBAHHU,
HEMEHTalH, OCBETJICHHS, CryHEHHs, IPOMBIBKH,  BBbIIIapUBAHUI,
¢uiIbTpauny, JeKaHTalks pPaCTBOPOB U CYIIKH

KoppexTHpoBaTh COOTHOIICHHE JKHIAKOE — TBEPHOE, YACNBHbIH BeEC,
MOKa3aTeM KUCIOTHOCTH, KOHLUEHTPAMIO pacTBOPOB U IyJIbIIbI, JaBJICHUE
(pa3pskeHHE) B aNnaparax, CoACpKaHHe CyIb(HIOB, XTOPH/IOB, AMMOHUTOB
B pacTBOpe

BBIJICp)KI’lBaTb B 33JJaHHBIX INpejenax TEXHOJIOTUYSCCKHE PEXHUMB, BpeEMA
Hayaja ¥ MpeKpalcHus nojga4y peareHToB, C)XaToro BO3yXa, MaT€pHajoB U
3aTpaBKH, BpeMs OKOHYAHHA XUMHYCCKHUX peaxum‘fl H TEXHOJOTHYCCKOI'O
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npolecca, CTeNeHb OYUCTKH PacTBOPOB H KaU4€CTBO NOTOBLIX IPOIYKTOB IO
nokazaausMm KUII n qaHHBIM 1a60paTOPHBIX aHAIH30B

PaccuuthiBaTh HeoOXomuMBIE 00bEM W  KOHLEHTpAalMM PpEarcHToB,
IPUTOTABIMBATH PEAKTUBHI, MHOTOKOMIIOHEHTHEIE PACTBOPEI

Onpenenates mo mokasanusM KHWII u maHHBIM 1aGOpaTOpHBIX aHANHM30B
coJiep>KaHNe METAILIOB, CTENEHb OUYMCTKH PacTBOPOB M Ka4eCTBO MPOAYKIHH

PerynupoBath 3arpy3ky 4 JO3HUPOBKY PEareHTOB 3a[aHHON KOHLEHTpALUH,
coCTaB pabouUX PacTBOPOB

TIpoHM3BOAUTL 3aMepPHl H PacyeTsl OCTaTKOB TBEPAOIO B CTYCTHTEIX, B
peakTopax NPUTOTOBIICHHS

Yiupas/isiTh [EpeMENIMBAaHHEM H IMPKYJSIHEH pacTBOpPOB B ammaparax
Pa3IMYHOrO TUIA

AHaNIM3UpOBaTh TOKa3aHHA KOHTPOJBbHO-MU3MEPHTENBHBIX CPEICTB U
CHCTEMBI aBTOMAaTHYECKOTO PEryJHMPOBAaHHS IIPOIECCOB  (QuiubTpauun
pacTBOpa AJIs1 IPHHATHS YIPABICHUECKHX PEIICHUM

Beomute uadopmaumio 8 ACYTII Ha paGodeM MecTe 00CIIyXHBAEMOro
y4acTKa TOoJpasfelieHHs nepepaboTkn 060pOTHEIX pacTBOPOB, IPOMBIBHBIX
M CTOYHBIX BOJ

OnpenenaTs HEUCIIPAaBHOCTH B paboTe NPHMEHSAEMBIX arperaroB, yCTPaHATh
CBOMMH CHJIAMH MJIH C TIPHBJICYEHHEM PEMOHTHOIO IIEpCOHANa

[IpousBomuts OTOOp, MOATOTOBKY M JOCTaBKy MpO0 peareHTos,
NOJYIIPOAYKTOB, TOTOBOM IpPOAYKLHH, 3aMEpSATh IUIOTHOCTH PAacTBOPOB,
KOHIICHTPAIMIO peareHTOB, YIPaBJIATh Npo600TOOpHUKAMH

[Ipou3BOANTH MEPEKIIOUEHHE KOMMYHHUKAIUH 110 XOAy TEXHOJIOTHYECKOro
npoluecca B COOTBETCTBHH C TEXHOJNIOTHYECKOH MHCTPYKLHEH

OCYIIECTBIATh MyCK H OCTaHOBKY, HPHEMKYy H3 PEMOHTa H OOKarKy
o6Cay)XHBaeMoro 060pyJ0BaHUsA

IlpuMeHATh CPEACTBA HHAMBHUAYANbHOW 3alUMTHL, HOXKAPOTYIICHHSA M
N0JI30BaThCS aBapHHBIM NHCTPYMEHTOM

Bectu mpomecchl B Py4HOM pexuMme IpH oTkasax mwm c6oax ACYTII
HojpasjielicHus MnepepaboTkh OOOPOTHBIX pacTBOPOB, IPOMBIBHBIX H
CTOYHBIX BOJ

KoHTponupoBars BH3yalbHO, 1O NpHOOpaM H JaHHBIM J1a0OpPaTOPHBIX
aHAJIHM30B Ka4eCTBO MPOIYKTOB TEXHONOTHYECKUX YYaCTKOB [MOAPa3ACICHHUS
nepepaGoTKM 0OOPOTHBIX PACTBOPOB, MPOMBIBHBIX H CTOYHBIX BOJ

[IpuMeHSTH CpeICTBa HHIMBHIYalbHOM 3alMTEI, CPE/CTBA NI0)KAPOTYIIECHHS
H TONB30BAThCS ABAPUIHBIM HHCTPYMEHTOM B aBAPHAHBIX CUTYalHAX

[Tonp30BaThes MPOrpaMMHBIM obecredeHHeEM pabovero MecTa anmnapariiKa-
THAPOMETALTYpra HOApa3AeieHHs mepepaboTku OGOpPOTHBIX PACTBOPOB,
MPOMBIBHBIX H CTOYHBIX BOJI

Heob6xoanMble 3HaHUSA

VCTpoiCTBO, NPHHIMI PaGoThl TEXHHYECKHE XapaKTCPUCTHKH, IpaBHIIa
00CHyXKHBaHHS H OSKCIUTyaTallld IIPUMEHSEMBIX B T'HIPOMETaLTypruu
OCHOBHBIX arperaroB (KIacCH(HKAaTOpPOB, THIPOIYJIBIIEPOB, ABTOKIABOB,
CemapaTopoB, IOJOrpeBareied, ©0akoBOM ammaparyphbl, arurTaropos,
BLIIAPHBAIOIIMX YCTAHOBOK, (uILTPOB, mNHMTaTesnel, MEPKOIATOPOB,
J€KOMIIO3€POB, CTYCTHTEICH, KapGOHH3aTOPOB, MEIIANIOK)

TexHoJIOrMH, IPEMEHSEMEIE HH3NUESCKHE IIPOLIECCH] H XAMUYECKUE PEaKIHH,
annapaTypHO-TEXHONOTHYECKHE  CXEMBbl  BBIIEIAYHBAHHS,  arUTallHH,
PACTBOPEHHS], OCAK/JEHHs, DA3NOXKCHHS, NEKOMIIO3HUMH, (HIBTpaIiH,
BbIIIAPHBAHHs MIPOAYKIMH, 00€3BPEXNBAHHUA U HEHTPAIM3aLUK CTOYHBIX H
IPOMBIBHEIX BOA M PacTBOPOB, H3BJICYEHHA M3 HHX METQUIOB, OYHCTKH
pacTBOPOB OT MOMYTHBIX METAIOB M MPUMeCcer
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PacmosioxkeHHe, CX€MEI, YCTPOHWCTBO M Ha3HAYeHHE TEXHOJOIHYECKOMH
apMaTyphbl, PeryJIHPYIOIINX YCTPOUCTB Ha 0OCIY)XUBAEMOM YYacTKe, CXEMBI
NEPEKTIOYEHNS TNPHMEHSAEMBIX arperatoB IoApasJeNeHus nepepaboTKu
00OpOTHBIX PaCTBOPOB, IPOMBIBHBIX H CTOYHBIX BOJ

Mertoauka pac4eToB HEOOXOUMBIX PE€areHToOB, CIIOCO0BI IIPUTOTOBJICHUA
PCaKTHBOB, MYJbIIbl, MHOTIOKOMIIOHEHTHBIX pPacTBOPOB H TpeﬁoBaHI/Iﬂ,
TNPEABABIICMBIC K HX KaY€CTBY

IlpaBuia U cnocoOBl ONpeaeeHHs KOHIEHTPAIMH, KUCIOTHOCTH, MOAYJIEH,
TEMIIEPaTYpPhl, COOTHOIIEHHA JXKHIKOE — TBEPAOE, YIACIBHOIO Beca IJBIIHL,
pPacTBOpOB

TpeGoBanus x Ka4ecTBy pacTBOPOB, IyJIbNbI, IIJIaMa, THAPATa, IPOAYKTOB
BBINC/IQUMBaHMs, Kiaccupukamuy, o0e3BOXHBaHHA M  (QHIBTpALMH,
HOJNYNPOAYKTOB H IPOAYKTOB OOCIyXXHBAacMOro yd4acTKa, TOTOBOH
IPOAYKIIMH, & TAKXKE MaTepHANIOB, COEPKaIHX JparoleHHbIC METAJUIBI

Buasl ¥ nOpHYMHBL TOSABJIEHHS Opaka TNPOAYKUHHM IOJpasAesiCHUs
niepepaboTKK 060POTHEIX PaCTBOPOB, IPOMBIBHEIX M CTOYHBIX BOA H CIIOCOOBI
€ro NpeaynpeXxacHus

HopMma pacxoja MarepraloB H 3HEPrOHOCHTEINCH, CNOCOOBI SKOHOMHH U
CHIDKEHHS HEMPOH3BOJICTBEHHBIX NOTEPh

TpeGoBanuss K 0OGECIIEUEHHIO COXPAHHOCTH MAPArONECHHBIX METAIOB H
TIPOAYKTOB, COAEPXKAIIHNX JAparoleHHbIe METAILTHI

TunuyHblE NPHYMHLEI BO3HHKHOBCHHS OTKJIOHEHHH B peXuMax paboTel H
HEHCHIpaBHOCTEH  obciyxxuBaeMoro  obopynoBaHHMs  IOJpa3AC/ICHHUs
nepepaboTKu 0GOPOTHBIX PaCTBOPOB, NPOMBIBHBIX H CTOYHBIX BOJ, CIIOCOOEI
peIyNpeKICHAS H YCTPAaHEHHs

[lpaBuna nONB30BaHHSA COCYAaMH, pabOTalOIMMH IO JaBJICHHEM H
pa3pspKeHHEM (BaKyyMoOM)

TpeGoBaHus TEXHOJIOTHYECKHX MHCTPYKUHH IPOLECCOB IIOApa3JeICHHU
1epepaboTKH 0OOPOTHBIX PaCTBOPOB, IPOMBIBHEIX M CTOYHBIX BOJ

HpHHHHl’IH paGOTBI CHUCTEMBI ABTOMATHYCCKOr0 YIIpaBJICHUS IIPOLIECCAMH

ITpaBuiia nepexo/a Ha py4HOH PeXHUM yIpaBlIeHHS IIPH OTKa3axX W/WiIH cO0sX
B pabore ACYTII

CxeMa, KOHTPOJIBHBIE TOYKH M IIpaBwiIa oT60pa npob i aHaIMTHYECKOTO
KOHTpOJS B MOJpa3licieHHd IepepaboTKH OOOPOTHHIX  PacTBOPOB,
TIPOMBIBHBIX U CTOYHBIX BOJ

IMocnenoBaTeNbHOCT W TpaBHIAa IIyCKA M OCTAHOBKM OCHOBHOTO H
BCIIOMOTATENILHOT0 060py/I0BaHKs TIOIpa3ieNIcHNs TepepaboTKH 000POTHEIX
PacTBOpPOB, IPOMBIBHBIX M CTOYHBIX BOJI

[Inan MeponpHATHI [0 JIOKATH3AIMY H JTHKBHIAIMH MOCIEICTBHA aBapuii
nopas/iefieHus 1nepepaboTKd OOOPOTHBIX pPacTBOPOB, IPOMBIBHBIX |
CTOYHBIX BOJ

TpeGoBanus GHPOYHON CHCTEMBI M HapsNOB-IONYCKOB IIpH pabore Ha
06CITy)KHBaEMOM ~ y4acTKe MOJpa3JENeHHs IepepaboTkd  00OPOTHBIX
PacTBOPOB, IPOMBIBHBIX H CTOYHBIX BOJ

Tpe6oBanus oXpaHs! TPyZa, IPOMBIILIEHHOH, SKOJJOrHYECKOH U MOXKAPHOi
Ge3omacHOCTH NojpasfeleHus IepepaboTku O0OGOPOTHBIX PacTBODOB,
IIPOMBIBHBIX ¥ CTOYHBIX BOJ

[TporpamMmmuoe obecrieueHne  pabodero Mecra  anmnaparduka-
rupoMeTaluTypra noapaszielieHus mnepepaboTku OOGOPOTHEIX PacTBOPOB,
IPOMBIBHBIX H CTOYHBIX BOJ

Hpyrue

XapaKTepHCTHKH




IV. CBenennsi 06 oprannzauusax — paspaborunkax npogeccHoHATLHOIO CTAHIAPTA

4.1. OTBeTCTBEHHAS] OPraHU3ANMUA-Pa3pabOTIHK

Cogert 110 npogeccHOHATHHBIM KBAM(UKAIUAM B TOPHO-METALTYPrHI€CKOM KOMILIEKCE, TOPOT
Mockga

[Ipencenarens OxyHbKOB Anekceit Muxaitmouy

4.2. HanmeHOBaHHS OpraHu3anmii-pa3patéoTunkos

1 | OO0 «Kopnopanus Yepmery, ropog Mocksa

000 «Koncynsrannonno-ananataueckuii neHTp « HHOTOPI'MET», ropox Mockaa

3 | ®I'AOY BO HUTY «MHUCuCp, ropox Mockea

! O6mepoccuiickuii knaccupuxarop 3aHATHIA

2 O6wepoccuiickuii KIacCHPUKATOP BHAOB IKOHOMHUECKOH AEATEIBHOCTH.

3 Mocranosnenue [pasurenscTsa Poccuiickoii ®enepaumu ot 25 denpans 2000 r. Ne 163 «O6 yTBepAEHUH HEPEUHA TAHKENBIX
paboT 1 paboT ¢ BpeAHBLIMH HIH ONACHBIMH YCJIOBUAMH TPYZA4, NPH BLINOJHEHUH KOTOPBIX 3anpellaeTcs NPHMEHEHHe Tpyda
1ML MoJioxe BoceMHaauaTy ier» (Cobpanne 3akoHomarenbcTBa Poccuiickoit @enepammu, 2000, Ne 10, cr. 1131; 2011, Ne 26,
c1. 3803); cratha 265 Tpynosoro koaekca Poccuiickoii @enepauun (Cobpanue 3akoHoaatenscTBa Poccuiickoit deaeparum,
2002, Ne 1, ct. 3; 2013, Ne 14, cT. 1666).

4 ITpukas Muntpysa Poccun, Munsapasa Poccuu ot 31 nexaGpst 2020 r. Ne 9881/14201 «O6 yTBEepKI€HBHM NEPEUHs BPEIHBIX
# (WIM) ONACHBIX NPOM3BOACTBCHHBIX (JakTOpOB M paboT, NpH BHIMOJIHEHHM KOTOPHIX MPOBONATCA OO0fA3aTENBLHEIE
[peaBapuTENbHbBIE MEIULMHCKME OCMOTpBI HPH NOCTYIUIEHHH Ha paloTy M INepHOAMYEecCKHEe MEIMIMHCKME OCMOTPBI»
(3apeructpuposan MumioctoM Poccum 29 smBaps 2021 r., peructpauuornsii Ne 62278); mpukas MumsgpaBa Poccum
or 28 suBaps 2021 r. Ne 291 «O0 yrBep:kaenun Ilopaaka npoBeaeHns 0043aTeNbHBIX MPEIBAPUTENBHEIX U NIEPUOAHIESCKUX
MEIULHHCKHX OCMOTPOB pabOTHHKOB, MPEAYCMOTPEHHBIX 4acThio 4eTBEpTOi cTarthi 213 TpynoBoro koaekca Poccuiickoii
QDepepauyy, NEpedHs MEAMUMHCKAX MPOTHBONOKA3aHMH K OCYIIECTBIECHHIO paboT ¢ BpedHBIMM W (WIM) ONACHBIMH
IPOM3BOACTBEHHBIMH (paKTOPaMH, a TakKe paboTaM, NPH BBLINIOJIHCHHH KOTOPBIX POBOAATCS 005A3aTe/IbHBIC IPSABAPUTE/ILHEIC
W NepHogMdecKkne MeIULMHCKHE OCMOTpbD» (3apeructpupoBaH Mumoctom Poccun 29 suBaps 2021 r., perucTpallMOHHBIH
Ne 62277) ¢ u3MeHeHWsAMH, BHECCHHBIMH NpHka3oM Munszapasa Poccum ot 1 despana 2022 r. Ne 44H (3aperucTpupoBad
MumntoctoM Poccnu 9 perpans 2022 r., peructpaumonHeiii Ne 67206).

5 Tlocranosienne [pasurensctsa Poccuiickoii ®enepaunu ot 24 nexabpsa 2021cNe 2464 «O mopsake o0yueHHUs 110 oXpaHe
Tpyda W IIpOBEepKH 3HaHMA TpeboBaHmil oxpaHel TpyAa» (CobpaHue 3akoHomaTenbcTBa Poccuiickoit ®enepanuu, 2022,
Ne 1, cr. 171).

6 Tlocranosnenue Tlpaeutensctea Poccuiickoit ®emepaunn oT 16 ceHmsiops 2020 r. Ne 1479 «O6 yrtBepxaenun Ilpasiu
MPOTHBOIIOKAPHOTo pexkuMa B Poccuiickoit @enepauun» (CoGpanue 3axoHoAaTenscTBa Poccuiickoi ®enepamn, 2020, Ne 39,
cT. 6056; 2021, Ne 23 crt. 4041).

"Tlpuka3z Pocrexnamsopa ot 26 Hosa6psa 2020 r. Ne 461 «O6 yrBepxaeHHH (enepanbHBIX HOPM H NPaBWI B 0GNAacTH
IpoMBILLTeHHOM GesonacHocT «[IpaBuina 6e30NaCHOCTH OMACHBIX MPOM3BOACTBEHHBIX 06BEKTOB, HA KOTOPHIX MCIIONbL3YIOTCH
nobeMHBIE COOpyxeHus» (3apeructpupopad Muntocrom Poccuu 30 aexabps 2020 r., peructpalidoHHsii Ne 61983).

8 [lpukas Mumnsuepro Poccunm ot 13 smBaps 2003r. Ne6 «O6 yrBepxnenun IIpaBmi TeXHHUECKOH 3KCILTyaTallHH
3JIEKTPOYCTaHOBOK MoTpeOHTeNeil» (3aperucTpupoBaH MustoctoM Poccun 22 suBaps 2003 r., perucTpaumoHHbId Ne 4145) ¢
H3MEHEHHSAMH, BHECEHHBIMH npuka3oM Mumssepro Poccnu ot 13 cenrabps 2018 r. Ne 757 (3apeructprpoBan MHHIOCTOM
Poccuu 22 Hos6pa 2018 r., peructpaunonnsiii Ne 52754).

® Enuubiii TapudpHO-KBanudHKkauuoHHBIM cmpaBoyHuK paGot u mpodeccuii paGounx, Beimyck 8, pasmen «IIpousBoacTBO
LBETHBIX, PEAKHUX METAJUIOB H IIOPOMIKOB U3 LBETHBIX METAJLIOBY.

10 B nunmiii TaprgHO-KBATHGHKAUMOHHBIN CHPaBOYHUK paGoT 1 nmpodeccuii pabounx, BeIMyck 24, pasaen «O6mue npodeccHu
XMMHYECKHX NPOU3BOACTBY.

U Ejuubiii TapugHO-KkBaTHUKaLMOHHBIH CIIPaBOYHHK paGoT H npodeccuii pabounx, Beimyck 4, pasaen «O06uue npopeccun
paboT 1o oborameHuo, arnoMepauui, GpHKETHPOBAHHION.

12 O6mepoccuiickuii knaccuukatop npodeccHii paGouHx, XODKHOCTEH CIIy)KalIuX ¥ TapHHLIX paspsLoB.

13 [Ipukas Poctexnamsopa ot 15 mekaGpa 2020 r. Ne 536 «O6 yTBepkaeHHH (elepalbHBIX HOPM M MpaBuil B 061acTu
IpoMbILLIEHHOM Ge3omacHocTH «[IpaBuia NPOMBIIUICHHOM 6€30MacCHOCTH NPH HCHOJIB30BaHAN 060pyIoBaHHsA, paboTaroWero
noJ M3GLITOYHBIM JaBlieHueM» (3aperucTpHpoBad MumoctoM Poccun 31 nexa6ps 2020 r., perucTpauMoHHBIH Ne 61998).




