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Benenne rugpoMeTainypru4ecKkux MpoLeccoB B IPOU3BOICTBE JIETKUX, PEAKUX 27.110
HOBCTHBIX MCTAJIJIOB U PCAKO3CMCIIbHBIX MATCPUAITIOB
(HanMeHOBaHME BHA MPOGECCHOHATBHOM AeSTEIbHOCTH) Kon

OcHoBHas Ocjib BUaa HpO(I)CCCPIOH&HLHOfI JACATCIIBHOCTH
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II. Onucanue TPyaA0BbIX PYHKUMHA, BXOAALIUX B IPO(eCcCHOHANBHBIN cTaHAAPT (PYHKIHOHAIbHAN KAPTAa BUAA
npo¢ecCUOHATBLHOM 1eATeIbHOCTH)
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KBaTMUKAITIN

Benenue TeXHOIOTHYECKUX MPOLIECCOB
[PUTOTOBIICHUS IIUXTHI (IyJIbIIbI,
pacTBOpPOB)

3

BrinonHenne noAroToBUTEIbHBIX pabOT M BCIIOMOTATEIbHBIX
orepanuii nporecca NIPUroTOBICHUS MUXTHI (IIyJIbIIbI, PACTBOPOB)

A/01.3

3.1

YnpaBieHue TEXHOJIOTHYECKUMHU MPoIleccaMu pa3Mosia
OOKCUTOBOM, HE(EITHMHOBOI Py/Ibl, IPUTOTOBICHUS U3BECTH,
M3BECTKOBOT'O MOJIOKA, 00OPOTHOT0, KayCTUYECKOT0, COJIOBOTO
pacTBOPOB, MPUTOTOBIEHUS IUXTHI (MYJIbIIBI, PACTBOPOB) IS
ABTOKJIABHOTO BBIIIEIAUMBAHUS, CIICKAHUS

A/02.3

praBJ’IeHI/IC TCXHOJIOTUYCCKUMHU ITPpOHCCCaMU IIPUTOTOBJICHUA
ChIpbA IJIA IPOU3BOJACTBA JICTKHUX, 6J'Ial"OpO,Z[HBIX, PEAKHNX OBETHBIX
MCTAJIJIOB U PCAKO3CMCEIIbHBIX MAaTCPUAJIOB

A/03.3

Benenue ruipoMeTamiypruaeckux
IIPOLIECCOB U3BJICYCHUS METAJLIOB U3
Py, KOHLIEHTPATOB U IMOJIYIIPOLYKTOB
METaJULypruuecKoro npou3BoACTBa

BrImosiHeHNE MOATOTOBUTEIBHBIX PAOOT M BCTIOMOTATEIBHBIX
orepanuil mpoIeccoB T'HIPOMETAILTYpriuiecKoit mepepaboTKu
[IUXTHI (CHIPHS)

B/01.3

3.1

YHpaBHCHI/Ie TEXHOJIOTUYCCKUMH ITpOoHeCCaM aBTOKJIABHOTO,
MMPOTOYHOT'O, ArUTAIMOHHOI'O BBIIICIIAYNBAHUA (6OKCI/ITa, CIICKaA,
IMyJIbIBI, ITOJTYIIPOAYKTOB U ChIPbA JIA IPOU3BOJACTBA JICTKHUX,
PCAKHUX IBETHBIX MCTAJJIOB U PCAKO3CEMCIIbHBIX MaTepI/IaJ'IOB),
06eCerMHI/IBaHI/I$I n Kap60HI/I3aI_II/II/I aJIFOMH

B/02.3

VYrpaBieHre TeXHOJIOTMYECKUMHU IPOLECCAMU CTYIIEHUS
(aBTOKIJIaBHOM IyJIbIIBI, KPACHOTO, O€JI0ro 1UIaMa, THAPOKCHIA
AIIOMHUHMUS, TOJYIIPOAYKTOB ITPOU3BOJICTBA JIETKUX, PEIKUX
[[BETHBIX METAJUIOB U PEIKO3EMENbHBIX MaTEPHAIIOB) U IIPOMBIBKH
IJIJAMOB

B/03.3

VYpaBieHue TeEXHOJIOTHYECKUMU MpolieccaMy GUIbTpaluu
QITIOMUHATHBIX PACTBOPOB, KPACHOTO U OEIIoro 1jiama,
3aTPaBOYHBIX U MPOAYKIIMOHHBIX PACTBOPOB T'MAPOKCHAA

B/04.3




AITIOMHUHUS, COA0BOT0 M COAOIIETIOUHOTO pacTBOPA, MOIYNPOIYKTOB
Y TIPOAYKTOB T'HJIPOMETAILITyprUueCcKOro IpOM3BOACTBA JI

VYrpaieHue TEXHOJIOTHYECKUMHU MPOLIeCCaMu JEKOMIIO3ULIMHT B/05.3 3
AITIOMHUHATHOT'O PacTBOpa
VYipasieHue crieluaan3ipoBaHHbBIMU TEXHOJIOTHYECKUMU B/06.3 3
MpoLEeccaMy TUAPOMETAIUTYPTUUYECKOTO MPOU3BO/ICTBA JIETKUX,
OJ1arOpOIHBIX, PEAKUX LIBETHBIX METAIIJIOB U PEIKO3EMENTbHBIX
MaTepuasoB
Benenne TeXHOTOrHYECKUX TTPOLIECCOB BrinonHeHne noAroTOBUTENbHBIX padOT K MPOLECCy MOTyUYSHUs C/01.3 3.1
MOJTYYCHHUS IOy THBIX MPOYKTOB U3 MOIYTHBIX MPOAYKTOB U3 CIIOKHBIX COJIEBBIX CUCTEM IIIMHO3EMHOIO
CJIOHBIX COJIEBBIX CHCTEM MIPOU3BOJICTBA
[JIMHO3EMHOT'O NIPOU3BO/ICTBA VYipaBieHre TEXHOJIOTMYECKUMU IIPOLECCAMHU MTOJTyYEHHUS C/02.3 3
MOITY THBIX MPOYKTOB U3 CIOKHBIX COJIEBBIX CUCTEM TNIMHO3EMHOTO
IIPOU3BOJICTBA
Benenue npoueccon BrInotHeHHE MOATOTOBUTEIBLHBIX Pa0dOT K D/01.3 3.1
TUIPOMETAJUTYPru4ecKoi epepadoTKu TUIPOMETAJUTYPTUYECKUM MpolieccaM nepepadoTKu 000pOTHBIX
00OpOTHBIX PACTBOPOB, POMBIBHBIX U pPacTBOPOB, MPOMBIBHBIX M CTOYHBIX BOJI
CTOYHBIX BOJI VYIpaBiieHre TEXHOJIOTHYECKUMHU IIPOLIECCAMU U3BICUCHUS D/02.3 3

MCTAJIJIOB U ITOITYTHBIX KOMIIOHCHTOB M3 O60p0THBIX pacTBOpPOB,
IMPOMBIBHBIX U CTOYHLIX BOJ




I11. XapakrepucTuka 00001ieHHBIX TPYAOBBIX GyHKIMIT

3.1. O6o0mennas TpyaoBas pynkuus «BeaeHne TeXHOJI0rn4eCKHUX MPOLECCOB NPUTOTOBJIEHUS IIHXThI
(myJbIBI, PACTBOPOB)»

BC,I[CHI/IC TEXHOJIOTHYCCKHUX IIPOLCCCOB
YpoBeHb
HanmenoBanue MPUTOTOBJICHUS IIUXTHI (IyJIbIIbI, Kon A 3
KBaJTU(QUKAIIN

pacTBOpPOB)

Ipoucxoxaenue 0000MICHHOM 3auMCTBOBAHO U3
. Opurunan X
TPYIOBO# (YHKIMH OpHUTHHANA
Kon Peructpanuonssiii Homep
OpHUrHHAA podeCcCHOHATBHOTO
CTaHJapTa

Bo3moxHbIe HAUMEHOBAHHUS
JOJDKHOCTEH, podeccuii

ATnmnapaTyuk-ruIpoMeTaitypr 2-ro pa3psia
ATnmnapaTyuk-ruIpoMeTaitypr 3-ro paspsia
ATnmnapaTyuk-ruIpoMeTastypr 4-ro paspsaa
ATnapaTyuk rameHus U3BeCTu 2-ro paspsiia
AnmapaTyuk rameHusi U3BeCTH 3-To paspsaa
Marmnuct MenpHuUI 3-T0 pa3psiaa

Marmnuct MenpHUIL 4-T0 pazpsiga

MamuHuCT MEJIbHUL 5-T0 pa3psana

Omneparop mynbTa yrnpasieHus 3-ro pazpsaa
Omneparop nynbTa yrnpasieHus 4-ro paspsaa

TpeboBanust kK 00pa30BaHUIO
1 00yUYEHUIO

[IpodeccuonanbHoe 00yUeHHE — MPOTPaMMbI TPO(PECCHOHATTEHON TTOATOTOBKHU
1o npodeccusM padbouux, MporpaMmbl IEPENOAr0OTOBKH pabo4MX, MPOTrpaMmbl
MOBBIIICHUS KBATHU(PHUKAIUU pabouux

TpebGoBaHus K ONBITY
MPAKTUYECKON pabOThI

He menee Tpex mecsieB no npogdeccuu ¢ 0osiee HU3KUM (ITPEABLIYIINM)
paspsAI0M, 3a UCKIIOYEHNEM MUHUMAIIBHOTO pa3psifa Ha 000pyA0BaHUH 110
JpOOJIEHNIO U U3MEIbUYEHUI0 MATEPUAIIOB

Oco0ble yclIoBUS JI0ITyCKa K
pabore

JInma He Mosoxe 18 ner

[TpoxoxkaeHue 00g3aTeNbHBIX IPEIBAPUTEIBHBIX U MIEPUOTUIECKUX
MEIUILINHCKUX OCMOTPOB

[TpoxoxkaeHne oOy4eHUs M0 OXpaHe TPyAa U IPOBEPKHU 3HAHUI TpeOOoBaHUMN
OXpaHbl TpyAa

[TpoxoxxaeHne o0yueHHus MepaM MoxKapHOi 6e30MacHOCTH

Hanuune ynoctoBepeHHs Ha PaBO CaMOCTOSTENILHONW paboOThI €
NPUMEHSAEMBIMH BUJJAMU MTOIBEMHBIX COOPYKEHUI U (MJIK) Ha BeIeHUE
CTpONAJIbHBIX PadOT

Hanuuue I rpynmsl no 31ekTpo0e30macHoCTH

Jpyrue xapakTepuCTHKH

I[OHOJ'IHHTCJ'ILHBIC XapaKTCPUCTUKU

HaunmenoBanue nokymenra

HaunmenoBanue 6a30B0ii rpymiibl, JOKHOCTH

Kon
(mpodeccun) nmu CHeUaTbHOCTH

OK3

8112.

OnepaTopLI, anmnapaTyvukyu 1 MallIMHUCTBI YCTAHOBOK 110
00paboTKe pyAbl U 000TaTHTENHLHOTO 000PYIOBAHHUS




ETKC i EKC § 17 AnnapaTyuK-ruIpoOMETAIIypr 2-ro pa3psaa
§ 18 AnnapaTyuK-ruIpoMeTaTypr 3-ro paspsna
§ 19 AnmapaTyuk-ruipoMeTautypr 4-ro paspsaa
§ 33 AnnapaT4yuK raieHusi U3BeCTU 2-ro paszpsijaa
§ 34 AnnapaTyuk raieHus U3BeCcTu 3-ro paspsia
§ 15 MamuHuct MenbHUI 3—5-T0 paspsaa
§ 26 Oneparop nysibTa ynpasieHus 3-ro pa3psia
§ 27 Omnepatop nyJsibTa ynpasieHus 4-ro paspsia
OKIIATP 10176 AnnapaTyuK raieHusi U3BeCTH
10187 AnnapaTyuk-ruipoMeTapypr
13872 MaIHUCT MEIbLHHUIL
15948 Omneparop nynibTa ynpaBieHUs

3.1.1. TpynoBasi pyHKuuA

Brmmonuenue IIOATOTOBUTCIIBHBIX pa60T
U BCIIOMOTATENbHBIX OIEpAIMi IIpoLecca YpoBeHb
HaunmenoBaHue pat pon Kon A/01.3 P 3.1
[IPUTOTOBJICHUS IIUXTHI (IIyJIbIIbI, KBaTH (UKL
pacTBOpPOB)
TIpoucxoxaenue 0000IEHHOI 3auMCTBOBAHO U3
P i B Opurunan X 1558
TPYIOBOM (HYHKIMH OpHUTHHAJIA
Kox PeructpannonHsiii Homep
OpHUrHHAA podeCCHOHAIBLHOTO
CTaHgapTa

TpynoBeie 1edCTBUS

[Tonyuenue (nepenava) MHGOpMaIUK MTPHU IPUEME-C/ITau€ CMEHbI O CMEHHOM
IIPOU3BO/ICTBEHHOM 3a/IaHUH, O COCTOSIHUM PabO4yero MecTa, HeroyaaKax u
0TKa3ax B paboTe 00ciy>knBaeMoro o0opy/10BaHus, MPOBEJCHHBIX paboTax Mo
TEXHUYECKOMY OOCITY’KHBAHUIO U TEKYIIIUM PEMOHTaM 000py10BaHUs
TEXHOJIOTUYECKOI0 MOIpa3/iesIeHUsl IPUTOTOBICHUSI IHUXTHI U IPUHATHIX
Mepax MO0 UX YCTPAHEHHUIO

KoHTposb cOCTOSIHUS M UCTTPABHOCTH OT'PAKIECHUMN, BO3TyXOBOJIOB,
ACIUPAITMOHHBIX U BEHTUJISIIMOHHBIX CUCTEM, 3a3EMIICHHS
3JIEKTPOOOOPYAOBaHUS, paOOTOCTIOCOOHOCTH MTPOU3BOCTBEHHON U aBapUITHOM
CUTHAJIM3AIINHU, KOHIIEBBIX BBIKJIFOYATENIeH OJIOKUPOBOK, CPEACTB CBS3H
WHIMBUyaIbHON U KOJJIEKTUBHOMW 3alIUTHI, IPOU3BOJCTBEHHON
CUTHAJIM3AIINN, aBAPUHHOTO MHCTPYMEHTA, TPOTUBOIIOKAPHOTO
000pyA0BaHUs MOIPa3eICHUs] TPUTOTOBICHHS IIUXThHI

[IpoBepka HanMuuMsl, KOMIUIEKTHOCTH TEXHOJIOTHYECKOTO HHCTPYMEHTA,
HCIIOJIb3YEMOT0 B MPOIIECCaX MPUTOTOBICHUS IINXTHI

KonTtpomns coctosiHus 1 00CTy)KuBaHHE 000pyI0BaHUs, MEXaHU3MOB U
MHXEHEPHBIX CUCTEM IO/IPa3/IeJICeHUs IPUTOTOBICHUS IIUXTHI U
TE€XHOJIOTMYECKUX PACTBOPOB

KoHTpob COCTOSTHUS KOHTPOJIHO-U3MEPUTENBHBIX pruOopoB (nanee — KUIT)
Y OKOHEUHBIX YCTPOWUCTB (JaTYMKOB KHCIOTHOCTH — pH, Tepmonap,
YPOBHEMEPOB, BECOM3MEPUTEIIECH ) aBTOMATUUECKON CUCTEMBI YIIpaBICHUS
TexHoJornueckuM npoueccom (nanee — ACYTII) mpurotoBiaeHUs MIUXTHI
KoHTponb cocTosiHUs 1 00CITy)KMBaHHE KOMMYHUKAIMH TpyOOIIpOBOIOB,




3aMIOpHON apMaTypbl U PETYIUPYIOIIUX YCTPOHUCTB CUCTEM NEPEKaYKH
(UMPKYJIALMH) TEXHOJIOTHYECKUX PACTBOPOB, BOJBIL, IIapa, CKaTOro BO3aAyXa
noApasaACIICHUA ITPUTOTOBJICHUA IINUXThI

KOHTpOJ'IB COCTOsAHUA U 06CJ'Iy>KI/IBaHI/Ie CHCTEM )KH,I[KOﬁ u FYCTOﬁ CMAa3KH,
CMa3Ka y3JI0B 060py,I[0BaHI/I${ noapa3acICHUA IPUTOTOBICHU A INNXTHI

3arpy3ka u o3arpy3ka MENIOIIUX Tel (1IapoB, CTEPKHEH) B MEJIbHHUIIBI C
3aJIaHHOM MEePHUOTUYHOCTHIO

KoHTpob cBOEBpEeMEHHON 3aMEHbI CaTbHUKOBOW HAOMBKU HA PETYIUPYIOICH
Y 3aII0PHOI apMaTrype, Ha HACOCHBIX YCTaHOBKAax, oOecrieueHue moaun
OXJIQXKIAFOLIEH JKUJIKOCTH HA CaJlbHUKHU HACOCOB MOAPA3IACIICHUS
MIPUTOTOBJICHUS IIUXThI

OO6cnyxuBaHue MPUBOJIOB 000PYI0OBaHUS, OCHOBHOTO U BCLIOMOTATEIHHOTO
000pyI0BaHUs, MEXaHU3MOB, 3aIIOPHOM U PETYJIHUPYIOLICH apMaTypHl,
MHXEHEPHOU 00BS3KH U arperaTton, UCIOIb3yEMbIX B TEXHOJOTHYECKUX
rpoLeccax noipa3esieHus IPUTrOTOBICHUS IIUXThI

[Ipuemka, ckagupoBaHUE PEAreHTOB U MAaTEPUAIIOB B COOTBETCTBHUU C
TEXHOJOTHYECKON KapTOu

[IpuroroBneHne peareHTOB U TEXHOJOTHUYECKHUX MaTePUAIOB B COOTBETCTBHH
C TEXHOJIOTUYECKON MHCTPYKIUEN

MOHUTOPHHT YPOBHS 3aIIOJIHEHUS] eMKOCTEH JJIsl peareHTOB, 00SCIICYCHHE UX
MonoJIHeHUsI (TTPU HEOOXO0IUMOCTH )

3arpy3ka chIpbsi, 1oy (hadpruKaToB, XMMUKATOB, 3aJIMBKa PACTBOPOB H
peareHToB B anmapatypy (peakTopsl, 0aku, MEIIaKu, PUIbTPHI) B
MIPOU3BOJICTBE TUTAHA, PEAKUX U JIParolieHHbIX METAJJIOB U BBI'PY3Ka
MOJIYTIPOJYKTOB I10/1 PYKOBOJICTBOM aIlllapaTyuKa-ruipoMeTaptypra 6omnee
BBICOKOM KBaJTM(UKAIIIH

JlocTaBka CepHOM KUCIOTHI M THIPOKCUA ATFOMUHUS, 3arpy3Ka IIUXTHI B
KOTJIbl, yCTAHOBKA JIOTKOB, CITCK IIIEJIOKOB B JIOTKH, BBI'PY3Ka OCTBIBILIETO
[JIMHO3€Ma U3 JIOTKOB U €TI0 TPAHCIIOPTUPOBKA IIPU IIPOU3BOJICTBE
CEPHOKUCIIOrO IITMHO3EMa

BrisiBienne HercpaBHOCTEH B paboTe 00CITyKUBAEMOT0 000PYI0BAHUS
nmoapasaACICHUA ITPUTOTOBJICHUSA UXThI U YCTPAHCHUC CBOMMH CUJIAMU HUJIH C
MIPUBJICYCHUEM PEMOHTHOTO TIEpCOHANIA

[TpoxpyTka pe3epBHOTO 000PyI0BaHUS MOAPA3ACICHUS PUTOTOBICHUS
HIUXTHI C 33JTAaHHON TIEPUOTUIHOCTHIO

IToxroroBka o0cy)krBaeMoro 000pyTOBaHUS TIOPA3ICIICHUS
MPUTOTOBJICHUSI ITMXTHI K PEMOHTaM (YHCTKa, IIPOMBIBKA, y1aJICHUE
MaTepHAJIOB, 3aYMCTKA EMKOCTEH ), IPUEMKa M MOJITOTOBKA K ITyCKY B paboOTy
MOCJIe PEMOHTOB

Pereneparnusi, ouncTKa OT 1IIaMa, KEKOB U IPOMBIBKA (PMIIBTPOBAIBHBIX
TKaHEH 1 0TpabOTaHHBIX YEXJIOB MATPOHOB, MPOMUTKA (PUIBTPOBAIBHOTO
II0JIOTHA NPEAOXPAHSAIOIMMH CPEACTBAMH, CMEHA YEXJIOB HA NTaTPOHAX,
pa3MoTKa, HAMOTKa HOBOTO MOJIOTHA Ha OapabaHbl GUIBTPOB, OOMOTKA UX
MPOBOJIOKOM

TpaHCHOPTI/IpOBKa, B3BCIIMBAHUC, y60p1<a, BBII'PY3Ka NPOAYKIHH, PA3JTTUNIHBIX
MaTCpraJIOB U OTXOJ0B NOAPA3ACICHUA TPUT'OTOBJICHUSA IINUXTLL

OO6cmyxrBaHUE, BBISIBICHUE U YCTPAaHEHNE HEMCIPABHOCTEH OCHOBHOTO U
BCIIOMOTATEIILHOTO 000PYI0OBAaHUS TOPa3ACIECHUS MPUTOTOBICHUS ITNXTHI B
npezesiax CBOei 30Hbl OTBETCTBEHHOCTH, ITOMOIIb B PEMOHTaX

AcnupanvoHHasi, THApaBIndecKasl U pyyHasi OYHCTKa OT IbLIHU, IPOJIUBOB




CMa304YHBIX MaTEPUAJIOB, ITyJIBII U PACTBOPOB JIECTHUIL U ILIOMIAZ0K B 30HE

o0ciry)kuBaHus, 000py10BaHUs (PEIYKTOPOB, KPBIIIEK, KOPITYCOB MEUIAJIOK,
HAaCcOCOB U IPUBOJIOB K HUM, annaparoB Muka, peryjaupyroimmx yCTPOUCTB U
3aMopHON apMaTypbl, TPYOOIIPOBOIOB, IPUSMKOB, JOTKOBOW KaHAJIN3ALUH),
yOOpKa TEXHOJOTHUECKUX OTXO0B MOIPA3/IEICHUS PUTOTOBICHUS IUXTHI

Benenue arperaTHoro )KypHajia U y4eTHOM JOKYMEHTALIUU

Heobxoaumbie ymeHus

Onpenensats BU3yalibHO WK ¢ ucnosib3oBanueM KUII oTkinonenus: ot
YCTaHOBJICHHBIX TTOKa3aTesiel paboThl M TEKYIIET0 COCTOSHUS OCHOBHOTO U
BCIIOMOTaTeJIbHOTO0 000PY/I0BaHMS, MEXaHU3MOB U YCTPOMCTB,
TEXHOJIOTHYECKOM apMaTypbl, KOHTPOJIUPYEMBIX MMApaMeTPOB KOHTPOJIbHO-
M3MEPUTEINIbHBIX YCTPOUCTB U CPEJICTB aBTOMATUKH T0Ipa3/IeJICHUs
MPUTOTOBJICHUS IITUXTHI

BbIsSBISATE M YCTpaHATh B IIpeJieax CBOCH 30HBI OTBETCTBEHHOCTH HApPYILICHUS
TepPMETUYHOCTH KOMMYHUKALIUNA TPyOOIIPOBOAOB, 3alIOPHOI apMaTyphl,
PETyIHUPYIOMIHUX YCTPOUCTB CUCTEM MEPEeKauKH (LUPKYJIALINHN )
TEXHOJIOTHUYECKUX PACTBOPOB, BOJIBI, I1apa, CKATOT'0 BO3/1yXa, CAIbHUKOB
HaCOCHBIX YCTaHOBOK

Onpenenstb BU3yalbHO, IO KOHTPOJIBHO-U3MEPUTENBHBIM PUOOpam U (Win)
naHHbIM ACYTII paGoTocriocoOHOCTh OKOHEUHBIX YCTPOICTB KOHTPOJIUHTA
TEXHOJIOTHYECKHUX MPOIIECCOB MOPA3ACICHUS TPUTOTOBICHUS IIIUXTHI

HpOI/ISBOHI/ITB PECTIIAMCHTHBIC pa60TBI 10 OGCJ’IY)KI/IBaHI/IIO OCHOBHOI'O U
BCIIOMOI'aTCJIBHOI'O O60py,Z[OBaHI/IH moapa3aACJICHUsA ITPUTIOTOBJICHUS IUXThI K
TCXHOJIOTUYCCKUX PACTBOPOB

BBIMONMHATE TpOQHUIAKTHUECKUE U PEMOHTHBIE (B IPEIeIax CBOCH 30HBI
OTBETCTBEHHOCTH) pabOTHI HA y3J1aX U MEXaHU3MaX OCHOBHOI'O U
BCIIOMOTATeNIbHOTO 000PY/I0BAHUS M TEXHOJIOTHYECKON 0OBS3KH,
PEryIUpYIOIINX U YIPABJIAIOLIUX YCTPOUCTB MOAPA3AECICHUS IIPUTOTOBIICHUS
IIUXTHI U TEXHOJIOTHYECKUX PACTBOPOB

bezonacHo npou3BOAMTE 3arpy3Ky U 103arpy3Ky METIOUIUX Tel (I1apoB,
CTEp>KHEH) B MEJIbHUIIBI TIOPA3/Ie/IeHHs] IPUTOTOBJICHUS IIUXTHI U
TEXHOJIOTMYECKUX PACTBOPOB

[Ipon3BOANTE KOMIUIEKCHYIO OJATOTOBKY MEJIBHHIL, IPUBOOB, MOAAIOIIUX U
3arpy304HbIX YCTPONCTB (KOHBEWEPHI, MUTATEIH, TEYKH) ITOAPA3IEICHUS
IIPUTOTOBJICHHSI LIMXTHI M TEXHOJIOTHYECKUX PACTBOPOB K paboTe

TI'oToBuTH AJIs1 OCHOBHOI'O ITPOMU3BOJCTBA UCXOAHBIC PACTBOPLI, pCAKTHBBI,
XUMHNYECKHUE COCTAaBbI H€O6XOJII/IMI)IX KOHHeHTpaHHﬁ, OJICKTPOJIUTEI C
3aIaHHBIMU XapaKTCPUCTUKaMU

[Ipou3BOANTH B COOTBETCTBUHU C TPEOOBAHUSAMHU TEXHOJIOTUUECKUX
WHCTPYKILHN 3arpy3Ky ChIpbs, 0Ty PaOpruKaTOB, XUMUKATOB, 3aJIUBKY
00OpOTHBIX PACTBOPOB, PACTBOPOB KUCJIOT U LIEJIOYEH, PE€areHTOB B pabouyo
anmnapatypy (peakTopsbl, KOJIOHHBI, aBTOKJIaBbl, I€KOMII03€pbl, OaKH,
MeIaKH, (UIBTPHI) U BBITPY3KY F'OTOBBIX MOJYNPOIYKTOB/IPOIYKTOB

[Ipon3BoIUTE KOMIUIEKCHBIE paOOTHI 10 BOCCTAHOBJIEHHUIO JI0 3a/IaHHBIX
XapaKTePUCTHK WK MO 3aMeHe QUIBTPYIOIINX JIEMEHTOB (PUIIBTP-YCTaHOBOK,
MIPUMEHSIEMbIX Ha 00CITYKUBAEMOM Y4aCTKE MOAPa3IeICHUs IPUTOTOBICHUS
LIUXTHI

[Ipon3BOaUTH B COOTBETCTBUU C TEXHUUECKUMU pEriaMeHTaMu
MEePEeKII0YeHNe KOMMYHUKAIMH TEXHOJIOTMYECKOro 000py10BaHuUs
MO/IPA3eJICHUS TPUTOTOBICHUS IIUXThHI

IIpuMeHATH CpeacTBa MHAUBUYAIIbHOU 3aILUTHI, CPEACTBA MT0XKAPOTYIICHUS U




T10JIb30BAThCS ABAPUITHBIM HHCTPYMEHTOM B aBapUMHBIX CUTYALHUIX

[Tonb30BaTbcs MPOrpaMMHBIM OOecTieueHUEM, IPUMEHSIEMBIM Ha paboueM
MECTe amnmnapaTiyvKa-rupoOMeTauIypra noapas3aeeHus: IpUroToBICHUS
UIMXTBI

Heo0xoaumMble 3HaHUS

Y CcTpoicTBO, IPUHIIMII JICHCTBUS, OCHOBHBIE TTapaMeTphl paOdOTHI, MpaBHiIa
obOcmy>)kuBaHuUsL 000py10BaHUs, MeXaHU3MOB U ycTpoiicTB, KUIT u cpencts
ABTOMAaTUKH, IPUMEHSEMBIX B TEXHOJOTMUYECKHX ITPOLIECCAX MOAPA3/IEICHUs
MIPUTOTOBJICHUS IIUXThI

AHHapaTypHO-TGXHOJIOI‘ NYCCKUEC CXCMBI OGCJIy)KI/IBaeMOI‘O U TCXHOJOTHYCCKHU
CBA3aHHLIX YYAaCTKOB IMOAPA3ACIICHUSA NPUTOTOBJICHHA INXTbI

CxeMmbl TPyOOIIPOBOIOB, PACIIONIOKEHHE, YCTPOIICTBO, HA3HAUEHUE, IIpaBHIa
9KCILTyaTalluy TEXHOJOTMYECKOW apMaTypbl (3alIOPHON U PETYJIUPYIOLIEH,
CUCTEMBI TPyOOIIPOBOIOB, HACOCHOT'O X035HCTBA, 103UPOBOYHBIX, [TOIAIOIIUX
YCTPOMCTB U MEXAaHU3MOB) NIOIPa3/CJICHUSI IPUTOTOBIECHUS LIUXThI

Cxembl KOMMYHHKaL[I/Iﬁ, KOMMYTalluy, LHCIHU alllapaToB U INECPCKIIIOUCHU S
06CJIy)KI/IBaCMI)IX THAPOMCTAILTYPrudCCKHUX arperatoB

Haznauenue u pacnonoxenne KNI 1 0kOHEUHBIX yCTPOWCTB CUCTEMBI
ACYTII nonpa3zaenenus NpUroToBICHUsI IIUXTHI, TpeOOBaHUS,
MpenbsBIsieMble K HUM

MeTtoabl BbBISABJICHUA, TUIIMYHBIC IIPUYUHBI U IIPU3HAKKU OTKJIOHEHHH OT
YCTaHOBJICHHBIX roxKa3arejeu pa6OTLI, HeHCHpaBHOCTCﬁ OCHOBHOI'O U
BCIIOMOTI'aTCJIBHOI'O O60py,Z[OBaHI/IH, CIIOCOOBI YCTpaHCHUA U ITPECAYHPCIKIACHUS

[TpaBwmia oOcyKUBaHUS BaKYyMHBIX U PAOOTAFOIINX TIO]] TaBJICHUEM
YCTPOMCTB, METOBI MPOBEPKU T€PMETUUHOCTH TAKOTO 000PYI0BAHUS U
KOMMYHHKAIUH, CIOCOOBI yCTpaHEHHs] HEUCIIPaBHOCTEH

CucreMsbl U peKUMbI CMa3Ki, MapKH IPUMEHSIEMbIX CMa304YHBIX MaTEpPHAJIOB,
TOYKH U MEPUOJUYHOCTH 00CITYKUBAHUS Y3JI0B 000PYJOBAHUS
MTOAPA3ACIICHNS] IPUTOTOBJICHUS INUXThI

KapTs! momaroBoro BeIMOIHEHHS ONEPaLlUii WIIK PETIIAMEHTHI BHIITOJIHEHUS
MOATOTOBUTEIBHBIX PAOOT M BCIIOMOTATEIBHBIX OMEpaInii mporecca
MIPUTOTOBJIEHUS IUXTHI (MyJIbIIbI, PACTBOPOB)

I'paduk 3arpy3Ku U pa3rpy3ku yCTaHOBOK, CIIOCOOBI IO3UPOBKU peareHTOB

Texanaeckue YCJI0OBUSA U Tpe6OBaHI/I$I, NPEABABIACMBIC K KAUECTBY PCAarcHTOB,
IMHUXTbI, paCTBOPOB, ITYJIbIIbI, THAPATOB, HUIAMOB, OYUIICHHBIX PACTBOPOB

Texnomorus IMPUTOTOBJICHUA PEATrCHTOB, ITOPAAOK 1 CIIOCOOBI BX JO3UPOBKU

Texnomorus IIPUTOTOBJICHUSA MOHOOOMEHHBIX CMOJI, 3JIF0OaHTa

[IpaBuna 3arpy3ku U BBITPY3KH TMAPOMETAIUTYPTHYECKUX arperaToB

[IpaBuia XxpaHeHUs: peakTUBOB, KUCIIOT, IIeJI0Yei 1 MaTepHUaoB,
CoJIepKaIINX JPAroleHHbIC METAIIIIbI

Mertoasl OIIPCACIICHUA BUOOB KUCIIOT, menoqeﬁ, TBCPALIX PCAKTHUBOB I10 UX
CBOMCTBaM M BHEITHUM IIpU3HaKamM

[IpaBuia BoccTaHOBJIEHHS pabOYMX CBOMCTB U CMEHBI (PUIBTPOB U (UJTHN)
(GUIBTPYIOMIUX 3JIEMEHTOB

Cxembl cCUTHaIu3aluu ¥ OJOKUPOBKU, CUCTEMbI BHYTPHUIIEXOBOU CBSI3U U
CBSA3U CO CMEKHBIMU ITEpEAEIIaMH ITOAPA3AEICHUS IPUTOTOBICHUS IINXThI

TpeboBanust HHCTPYKIIHIA IO 00CITY’)KMBaHUIO OCHOBHOTO U BCIOMOTaTENIbHOTO
000pyIOBaHUS MOAPA3ACICHHSI TPUTOTOBICHHS X THI

[IpaBuma paboThl ¢ BaKyyMHOW TEXHUKOM, anmaparypoi, paboTarolei moj
HU30BITOYHBIM JaBJICHUCM, CO CKATBbIMH U T'OPAIUMU ra3aMu




[IpaBuia ocTaHOBKM U ITycKa OCHOBHOT'O U BCIIOMOTaTeIbHOTO 000PYI0BaHUS
MOAPAa3ACIICHUs] PUTOTOBJICHUS IUXTHI

TpeboBaHusI K TEXHOJIOTUYECKOMY HHCTPYMEHTY, IPUCTIOCOOIECHUSIM
MO/IPa3IeJICHUS IPUTOTOBICHUS IIUXThI

TpeboBanwust Mm1aHa MO JOKANIMU3ALUU U JTUKBUIAIUH [TOCIIEICTBUI aBapuil Ha
00CITy’)KHBaEMbIX y4acTKaxX NOIpa3/IeIeHUs] IPUTOTOBJIECHUS IUXThI

TpeboBanust GMPOUHOI CHCTEMBI U HAPSI0B-IOIYCKOB IPH paboTe B
MI0JIPA3/ICTICHUH TIPUTOTOBJICHUS IIUXTHI

TpebGoBaHust OXpaHbl TPy, IPOMBIIIICHHON, YKOJIOTMYECKON M MTOYKapHOU
0€30MacHOCTH Ha 00CITYKMBAEMOM Y4aCTKE MOApa3IeIeHUs TPUTOTOBICHUS
IIVXTHI

HpaBI/IJ'Ia BCACHUA U XpaHCHUSA TEXHUYECKOH JOKYMCHTAllMU Ha
O6CJ'Iy>KI/IBa€MOM Y4aCcTKE IoaApasaCJICHUA IIPUTOTOBJICHUS NIUXThI

[MporpammHOe oOecieueHe pabodero Mecta Ha 00CIyKMBaEMOM y4acTKe
noapasaACIICHUA ITPUTOTOBJICHUA IIUXThI

OcoOsle yciioBus J0IycCKa K
pabore

Hpyrue xapakTepucTUKU

3.1.2. TpynoBasi pyHKuHA

HanmenoBanue

YnpaBieHrne TEXHOTOTHYECKUMHU
IpoLeccamMy pa3mosia OOKCUTOBOM,
He(eITMHOBOH Py/IbI, IPUTOTOBIICHUS
U3BECTH, U3BECTKOBOT'O MOJIOKa,
000pOTHOT0, KayCTHUECKOT0, COA0BOTO KBaTH(HKALITH
pPacTBOPOB, MPUTOTOBJIEHUS ITUXTHI
(TTyBIIBI, PACTBOPOB) JIJISl aBTOKJIABHOTO
BBIIIECJIAYMBAHMS, CTICKAHUS
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[IpoucxoxaeHne 0600MCHHO
TPYIOBOH (YHKIMH

Opuruman X 3auMCTBOBAHO U3 1558
OpHUTHMHAJIA
Konx Peructpaumonssiit Homep
OpUrHHaNa npodeccroHanbHOrO
cTaHaapTa

TpynoBeie 1elCTBUS

[Tonyuenue (nepenaya) nHGOpMAINH MPU TTPUEME-CAAY€ CMEHBI O CMEHHOM
MIPOM3BOJICTBEHHOM 33JIJaHUU, O TEXHOJIOTHIECKUX PEKUMAX 00CTYKUBAEMOTO
00opyaoBaHus, 00 UMEBIIINX MECTO B TEUEHUE CMEHBI OTKIIOHEHHSIX OT
YCTaHOBJICHHOT'O PeKKMMa padOThI, HETIOIAIKaX M 0TKa3ax B paboTe
TEXHOJOTUYECKOT0 000pyAOBaHUS MOAPA3IEICHUS TPUTOTOBICHHS IIUXTHI U
MPUHATHIX Mepax M0 UX YCTPAaHEHUIO

[TpoBepka (pu npueMKe cMeHbl) paboTOCIIOCOOHOCTH TEXHOJIOTUYECKOTO
000pyIOBaHUS M COOTBETCTBUS (PaKTHUECKUX PEKUMOB PAOOTHI
TEXHOJIOTHYECKOT0 000py10BaHMS 38 JaHHBIM

VYnpaieHue 3arpy3Koi CbIpbsi, MyJbIIbI, MOTYIPOAYKTOB, XUMUKATOB,
3aJIUBKON PACTBOPOB U PEAreHTOB B TEXHOJIOTUYECKOE 000PYI0BaHHE

VYrpaBieHne TEXHOJIOTHYECKUM IPOIIECCOM MOKPOTO pa3mMoiia U A0MoJia
HeEeITMHOBOH PY/IbI, pa3MoJia H3BECTHSIKA COBMECTHO C He()EITMHOBOM




MyJIBIION U U3BECTHSIKA ¢ OOKCUTOM, 10MOJIa HEPEINHOBOM IINXTHI,
W3BECTHSAKA, MOKPOTO pa3MoJia OOKCHUTa, HEPEITMHOBOTO CIIeKa

KoHTpOIb COOTBETCTBHS 33JAHHOMY PEXKHMY H PETYJIHUPOBAHUE PEKHUMOB
paboThI MEBHHUIT HA YYACTKE MOKPOTO pa3MoJia (MPOU3BOAUTEIEHOCTH,
TOHHHBI TTIOMOJIa, COOTHOIICHUS U3MENIbYaeMblii MaTeprall — 000POTHBIH
pactBop, coaepxkanus Al203, kayCTUIECKOT0 MOIYJIS B ATFOMUHATHOM
myJibIie), 000PYI0BaHMS y3Ja MPUTOTOBJICHUS PACTBOPOB Ha yUACTKaX
MIPUTOTOBJICHHS H3BECTKOBOTO MOJIOKA, KAYCTHYECKOTO PAaCTBOPA, COIOBBIX
pacTBOpOB

KOHTpOJ'IB HU3BECTKOBOI'O M HICJIIOYHOI'O MO,I[y.]'ICﬁ Ha ydJacTKaX BCEX CTaI[I/Iﬁ
IMPUT'OTOBJICHUS INXThI

KouTposnb u perynupoBaHue ypoBHE pacTBOPOB B MPOMEKYTOUHBIX U
COOPHBIX EMKOCTSIX, pacHpeIeIUTEIbHBIX KOPOOKax

VYnpasieHrne TEXHOIOTHYECKHM MTPOIIECCOM, KOHTPOJIb U PETYIHMPOBAHNE
PEKUMOB pabOTHI 000PYIOBaHHS TPUTOTOBIICHHS H3BECTKOBOTO MOJIOKA,
00OPOTHBIX pacTBOPOB (anmaparoB Muka, nuTaTene, KI1acCu(pruKaTopoB,
HACOCHOTO 000PY/I0BaHUs, COOPHBIX MEIIAIOK, aBTOMATHKH [TOJJau U
JIO3UPOBKH KPEMKOTo U c1aboro pacTBOPOB U MOACPKAHHUS YPOBHS B
yCpeIHHUTEILHOM Oacceiine), 000pya0BaHUs IPUTOTOBIICHUS pacTBOpa
KayCTUYECKOH IIeJI0UH (KayCTHIIEPOB, IBYXbSIPYCHBIX CTyCTUTEIEH,
(GWIBTPOB, CTYCTUTENEH, 3yMII(-MeIIanoK, penyIbIaTopoB, IBYXbSPYCHBIX
IIpPOMbIBaTENE)

YIpaBiieHUE TEXHOJIOTHYECKUM IIPOLIECCOM YCPEAHEHUS IIUXThI, KOHTPOJIb
COOTBETCTBUS 3aJJaHHOMY PEXHUMY U PETyJIUPOBaHUE peKUMA pabOThI CUCTEM
obecrieueHust MOCTOSTHCTBA YPOBHSI IIUXTHI U TIEPEMEIITUBAHUS B
KOPPEKIIMOHHBIX OacceiiHax, HACOCOB, IPUBOJIOB MEPEMEITUBAIOIIINX
YCTPOWCTB, 0AKOBOH armapaTyphbl, peryJupYIONINX KJIAaHOB U 3alIOPHON
apMaTyphbl 0J10Ka KOPPEKIIMOHHBIX 0aCCEHHOB TOIpa3/IeJICHUs] TPUTOTOBICHUS
HIUXThI

BriBos paboueli cxembl yCpeTHEHUS Ha YUCTKY OT TEXHOJIOIMUECKUX OTXO/0B

MOHI/ITOpI/IHF TCKYIIHUX IoKa3aTelieil X0a TEXHOJIOTHISCKUX MponeccoB
MMPUTOTOBJICHUS HMIUXTHI, MIPUHATHEC MEP 1O KOPPEKTUPOBKE PCIKUMOB ITPU
OTKJIOHCHHH OT 3aIaHHBIX MTapaMETPOB

Ot60p npoO pysl, MyIbIBI MENBHHUII, PA3MOJIOTOTO MPOAYKTAa U OOOPOTHOTO
pacTBOpa B COOTBETCTBUH CO CXEMOM aHAIMTUYECKOTO KOHTPOJIS
MOAPa3/AeNICHUs IPUTOTOBIECHUS IUXThHI

Opranuzanus paboT 1o NOArOTOBKE K PEMOHTY, OCTaHOBKA U ITyCK OCHOBHOT'O
Y BCIIOMOTaTeJIbHOTO 00CTYKMBAEMOT0 000pY1I0BaHUS TOApa3AeTICHUS
MOJTrOTOBKU HIMXTHI, TPUEMKa 000PYJOBAHUS M3 PEMOHTA

CBOEBpPEMEHHOE OCYIIECTBICHUE MEPEX0/1A HA PE3EPBHBIN PACXOIHBIN
OacceitH moipa3ieiIeHus] TPUTOTOBICHUS IIIMXThI

[lepekntoueHrne KOMMYHHUKAIUN 1O XOAY BEJIEHUS TEXHOJIOTMYECKOTO
mpolecca, a Takxke MpH 3aycke B padoTy WM BBIBOJE U3 pabOThI
TUAPOMETAJUTYPTHUECKOTO 000pYA0BaHUS MTOAPA3ICTIECHUS IPUTOTOBICHUS
IITAXTHI

WuTepakTrBHAs B mpezenax KoMiereHuu (nomycka) padora ¢ ACYTII na
00CITY)KUBAEMOM y4aCTKE MOAPA3ICICHUS IPUTOTOBICHUS IIUXTHI

Benenue pabodero xypHaia U y4eTHOW JOKYMEHTAIMH Ha 00CITYKHUBAEMOM
y4acTKe IOApa3IeIeHUs IPUTOTOBICHUS IIUXThI

Heobxoaumeie ymeHus

Onpenen;m; BHU3YyaJIbHO WJIN C UCITIOJIB30BAHUEM KOHTPOJIBHO-U3MEPUTCIIbHBIX




YCTPOICTB U CPe/ICTB aBTOMATUKHU OTKJIOHEHHE TapaMeTpOB pabOThI U
TEXHOJIOTUYECKUX PEKUMOB OCHOBHOT'O M BCTIOMOT'aTEILHOTO 000pYy/10BaHHS
MOJPA3/ICJICHUs IPUTOTOBJICHUS IIUXTHI OT HOPM U OTIPENIENIATh HEOOXOIUMbIE
KOPPEKTUPYIOIINE MEPHI

VYHpaBisiTh OCHOBHBIM M BCIOMOTaTeNIbHBIM 00OPY/JOBAaHUEM y4acTKa
MOKpOI'0 pa3MoJia OApa3AeIeHUs IPUTOTOBIECHUS XTI, 33/1aBaTh U
KOPPEKTHPOBATH PEKHUMBI (TEMIT) 3aTPy3KH 000py10BaHHS

PerynupoBath nmpomopiuu 1mo1aBaeMbIX B MEIbHUIIBI OOKCUTA U 00OPOTHOTO
pacTtBopa (1y1st 6aiiepoBCKOT0o crocoda), MPOMOPIUHU 3arpy3Kku HeheTMHOBOH
pPYZIbl 1 000POTHOTO pacTBOpa, HE(HEITMHOBOTO CIIEKa, CMECH OOKCHUTA C
M3BECTHIKOM U COIOIIEIOYHOTO PacTBOPa, KPEMKOil MPOMBOJIBI U crieka (71
crocoba CrieKaHust)

YpaBiaTh cucTeMoi o0ecrieueHus 3aJaHHbIX YPOBHEH pacTBOPOB B
MPOMEKYTOUHBIX U COOPHBIX EMKOCTSIX, TOCTOSTHCTBA YPOBHSI IIUXTHI B
KOPPEKIMOHHBIX OacceiiHax moapa3iesieHusl IPUTOTOBICHHSI IUXThI

praBJ’IHTB OCHOBHBIM H BCIIOMOI'aTCJIbHBIM OGOpy,Z[OBaHI/ICM ydacTka
MMPUTOTOBJICHUS U3BECTKOBOI'O MOJIOKA, KayCTHUYECKOI'O pacTBOpa, COAOBBIX U
060pOTHLIX PacTBOpPOB, pCarcHTOB, KUCJIOT, H_ICJ'IO‘IGI‘/'I nmoapas3aCJICHUA
IIPUTOTOBJICHUSA ITUXTbI

KoppekTupoBaTh N3BECTKOBBIH U IIEIOYHON MOJIYJIU IUXThI TyTEM TOYHOM
JIO3UPOBKH KOMIIOHEHTOB IUXThI (HEQEITUHOBOM PY/Ibl, H3BECTHSKA,
000pPOTHOTO pacTBOpa)

YHpaBHﬂTB OCHOBHBIM H BCIIOMOI'aTCJIbHBIM O6OPYI[OBaHI/IeM ydacTKa
YCPECAHCHUA INUXTHI MOAPA3ACIICHUA ITPUTOTOBJICHUA IINXThI

KonTponuposats ¢ nomouisio ganubix ACYTIL, KUII, pesynabTaToB ananusa
po0 WM BU3YyaJIbHO COOTBETCTBHE TEKYIIMX MOKa3aTeslel TEXHOIOIMYECKOTo
Ipolecca yCTaHOBJIEHHBIM U ONIEPaTUBHO KOPPEKTUPOBATH PEKUMBI paOOTHI
3aJ1IeiCTBOBAaHHOI'0 000PYAOBaHNUS MOIPA3/IEIICHUS] IPUTOTOBICHUSI IHUXThI

be3omnacHo oTOMpaTh NpeAcTaBUTEIbHBIE TPOOBI B YCTAHOBJIEHHBIX TOUKAX
KOHTPOJIS MOAPA3ACIICHHS IPUTOTOBIICHUS IIUXTHI

KoHTponupoBaTh KauecTBO MPOAYKTOB pa3MoJia, U3BECTKOBOIO MOJIOKA,
KayCTUYECKOT'0 pacTBOPa, 0OOPOTHBIX PACTBOPOB U yCPEIHEHHOM IUXTHI C
nomo1neio AaHHeIXx ACYTII, KUII, pe3ynbraToB aHanu3a npo0 win
BU3YaJIbHO

Pa6otats ¢ ACYTII o6cny>kuBaeMoro yyactka noJpas/esIeHus
IPUTOTOBJICHHS IIMXTHl HA YPOBHE KBAJTH(PHUIIMPOBAHHOTO TOJIb30BATENS,
BBOJIUTh MH(OPMAIMIO B CUCTEMY aBTOMATUYECKOT0 YIIPABICHUS MTPOLlecCCaMu
(TIpM HATMYMK KOMIETEHIMH U I0CTyIa COOTBETCTBYIOIIETO YPOBHS)

bes HAapyHICHUA HOPMAJIBHOTI'0 X0/1a TCXHOJIOT'MYCCKOT' O Ipouecca
OCYHICCTBJIATDH HCO6XOILI/IMBIC MEPCKITOYCHU A KOMMYHI/IKaI_II/Iﬁ
TCXHOJIOTHYCCKOI'O O60py,Z[OBaHI/I$I noApa3aACICHUS NPUTOTOBJICHUA INXTLI

Bectu B pyuHoM pexxume (Tpu 0TKazax Wi cOOsIX CUCTEMbI aBTOMAaTHYECKOTO
yIpaBJIEHUs MPOLIECCOM) 00CTYKHBAEMBbI TEXHOJIOTHUECKUH MpoLecc:
pasMoJI U A0MOJ; IepeMelIMBaHne B KOPPEKIIMOHHBIX OacceliHax;
IIPUTOTOBJIEHUE U3BECTKOBOTO MOJIOKA, Ka&yCTUUECKOTO PacTBOPA COIOBBIX U
00OpPOTHBIX PACTBOPOB; YCPETHEHHUE IIUXTHI

Bectu xommuiekc paboT Mo NOArOTOBKE K PEMOHTaM, BHIBOAY U3 PadOTHI,
IpHUEMKe T0CJIe PEMOHTOB U BBOJIY B SKCIUTYaTalUIO 00CITYKUBAEMOTO
000pyTOBaHUs IOJPA3ICIICHUS IPUTOTOBICHUS IIUXTHI

[TpuMeHsTh cpencTBa MHANBUAYATBHON 3alIUThI, CPEACTBA MOKAPOTYIICHUS U




M0JIb30BATHCS ABAPUMHBIM HHCTPYMEHTOM B aBapUMHBIX CUTYaLHAX

[Tonp30BaThCs MPOTPaMMHBIM 00€CTIEUeHHEM Ha paboueM MecTe
00CITy’)KHBaEMOT'0 y4acTKa MOJ[Pa3IeICHUs TIPUTOTOBJICHUS X THI

Heo0xoaumsble 3HaHUS

YcTpoicTBO, TpUHIAT PabOTHI, MpaBUiia TEXHUYECKON IKCIUTyaTalliH U
o0ciry>)kuBaHUsI 000pyAOBaHMs, MeXaHU3MOB U ycTpoiict, KUIT u cpencts
aBTOMAaTUKH, IPUMEHSIEMBIX JJI PErYJIUPOBAHUS IPOLIECCOB TPUTOTOBICHUS
HIUXThI

AnmnaparypHO-TEXHOJIOTUYECKHE CXEMbI OJIOKOB (Y4aCTKOB, Y3JIOB): pa3MoJia U
JIO3UPOBKH, KOPPEKIIMOHHBIX 0ACCEHHOB; MPUTOTOBIICHUS COJJOBOTO PacTBOPA,
M3BECTKOBOT'O MOJIOKA U KayCTHUECKOW MIETOUYH

TexHOIOTUUeCKHUI MPOLECC U TEXHOJIOTUYECKUE PEKUMBI pA0OTHI OCHOBHOTO
000pyA0BaHUS MTOAPA3CIICHUS TPUTOTOBICHHUSI IUXThI

Haznauenwne u (1)I/IBI/IKO-XI/IMI/I‘ICCKI/IC OCHOBEI ITPONIECCOB, IPUMCHACMEBIX B
TCXHOJIOTUHU ITPUTI'OTOBJICHUS INXThI

3HaueHue nokasaTesield U3BECTKOBOTO U LIEIOYHOI'0 MOJYJIEH IIMXTHI U
CHOCOOBI UX PETYIMPOBAHUS IYTEM TO3UPOBKU KOMIIOHEHTOB HIMXThI

XUMHYECKUN COCTAB M CBOMCTBA MepepadaThIBAEMbIX MaTEPUAIIOB

TpeGoBanus K KauecTBY HEEIMHOBOM pPy/ibl, U3BECTHAKA, OOKCHUTA, IIJIAKa,
KaJIbLIMHUPOBAHHOMN COJIbI, KAYCTUYECKOM COJIbl, COCTaBy U3BECTKOBOTO
MOJIOKA, COZIOBOTO pacTBOpa, 000OPOTHOTO pacTBOPa, MPOIYKTOB pa3Moia, K
TOTOBOH IINXTE

HOpMLI pacxona CbIpbiA, OCHOBHBIX M BCIIOMOT'ATCJIbHBIX MAaTCPHUaAJIOB,
3Hepr0HOCHTeHeﬁ M CIIOCOOBI CHIKEHHUS PACXOJHBIX KOB(bq)HHHeHTOB

[TpyunHBI OTKIOHEHUS TEXHOJIOTMYECKUX PEXUMOB U (WJIN) MapaMeTPOB
paboThl 000pyIOBaHUS OT HOPM, CIOCOOBI MPEAYNPEKACHUS U YCTPAaHEHUS

CxeMbl MaTCpHAJIbHBIX ITOTOKOB, KOMMYHHKaHHﬁ, IIpaBrJia NICPCKITOYCHHUA

Bugs u 0COOEHHOCTH MMPUMCHCHUS PA3JIMYHBIX MCIIOINNUX TECJI, (bYTCpOBKI/I
MCJIbHHUIT

TpebGoBaHMs TEXHOJOTUYECKMX MHCTPYKLUUHN IIpoIiecca MPUTrOTOBIEHUS
LIUXTHI, TEXHOJIOTUYECKUX KAPT, KAPTHI ITOIIArOBOIO BHIIIOJIHEHMS Ollepalui

[IpaBuiia paboTHI B CICTEME aBTOMAaTHUYECKOT0 YIIPaBJICHUS [TPolLieccaMu
IIPUTOTOBJIEHUS PY/Ibl, TO3UPOBKH 0OOPOTHOTO pacTBOpA U 3arpy3KHU MEIbHMII

CxeMbl aBTOMATU3ALMH POLECCa TPUTOTOBIECHUS PYAbl U TOUKU
PETYIUPOBAHUS CUCTEMBI

Mertoauka pacueTa J03UPOBKU O60pOTHOFO pacTtBOpa, moJaBacMoro B
MCJIbHUIIBI

CxeMbl, TOUYKH KOHTPOJIS, TOPSOK U TIpaBHiIa 0TOOpa mpood

HpaBI/ma IMyCKa, OCTAHOBKH, NICPCKIHOUCHUA O60py,Z[OBaHI/I$[ 1 ITOTOKOB Ha
TEXHOJIOTHYCCKUX YUJACTKaX MOAPa3aACIICHUA IIPUTOTOBJICHUA INUXTHI

CXxeMEbI cur HaJIU3allu U 6J'IOKI/Ip0BKI/I, CUCTCMBI BHYTpHHCXOBOﬁ CBA3HU
noapa3aAciICHUA IIPUTOTOBJICHUA IIUXTHI U CBA3U CO CMCIKHBIMU NEPCACITIaMU

TpebGoBaHMsI HHCTPYKIIHH 110 00CITY>KMBaHUIO OCHOBHOT'O U BCIIOMOT'aTe€JILHOTO
000pyTOBaHUs IOPA3IEICHUS IPUTOTOBJICHUS IIUXTHI

[TpaBuiia paboThI C BAKyyMHOM TEXHUKOM, anmapaTypoil, paboTaromien mosu
A30BITOYHBIM AaBJICHUEM, CO CXKATbIMH U T'OPAYUMHA Ia3aMiu, I1apomM

[IpaBuia OCTAaHOBKH M ITyCKAa OCHOBHOITO M BCIIOMOT'aTEJIbHOTO
000pyAOBaHUS MOAPA3ACIICHUS TPUTOTOBICHHUSI IUXThI

TpeboBaHMs K TEXHOJIOTUYECKOMY HHCTPYMEHTY, IPUCIIOCOOICHHUSIM
MIOAPA3ACIICHUs IPUTOTOBICHUS ITUXThI




TpebGoBanus MIIaHA 10 JIOKATM3AIUN U JIMKBUIAIIMY TTOCJICICTBHI aBapuii Ha
06CHy)KI/IBaCMBIX y‘-IaCTKaX HOI[paB,Z[e.HeHI/ISI HpI/IFOTOBJIeHI/ISI INMHUXThI

TpeGoBanusi OMPOYHON CUCTEMBI 1 HAPSAAOB-OIYCKOB IIpU paboTe B
MO/Ipa3/IeJIeHUU IPUTOTOBICHUS ITUXThI

TpeOGoBanMs OXpaHbI TPYJA, IPOMBIILICHHOM, YKOJIOTUYECKON U MOKapHOU
0e30MacHOCTH Ha OOCITYKMBAaEMOM y4YacTKe MOoJIpa3AesieHUs] IPUTOTOBICHUS
HIUXThI

HpaBI/ma BCACHUA U XPAHCHUA TEXHUYICCKOU AOKYMCHTAIlMKU Ha
06CHy>KI/IBaCMOM Y4aCTKE NOoAPasaCICHUA TPUTOTOBJIICHU A IINUXThLI

[TporpamMmmHoe obecrieueHre paboyero Mecta Ha 00CITy)KMBa€MOM YUYacTKe
MOApa3/eNICHUs IPUTOTOBICHUS ITUXTHI

Oco0ble yCIIOBUS IOITYCKa K
pabore

Jpyrue xapakTepuCTUKU

3.1.3. TpynoBas pyHKuus

anaBﬂeHI/Ie TCXHOJIOI'NMYCCKUMHU
mpouccCcaMu IMPUIroTOBJICHUA ChIPbA IJIA

VpoBeHb
HaumeHoBaHMe MIPOM3BOICTBA JICTKUX, OJIArOPOIHBIX, Kon A/03.3 P 3

PEAKUX ONBCTHBIX MCTAJIJIOB U
PECAKO3CMCIIBHBIX MaTCPpHUaIOB

KBaIN(UKALUH

[IpoucxoxaeHune 06001IEHHO
TPYIOBOH (YHKIMH

Opurnsan X 3aMMCTBOBaHO U3 1558
OpUTHHAIIA
Konx Peructpauuonssiii Homep
OpHUTHHAIA po(heCCHOHATHHOTO
cTaHaapTa

TpynoBeie 1eHCTBUS

[Tonyuyenue (nepenaya) nHGOPMAIMK TPU IPHUEME-CJau€ CMEHBI O CMEHHOM
IPOM3BOJICTBEHHOM 3a/IaHUH, O TEXHOJOTHUECKUX PEKUMAX 00CITYKUBAEMOTO
000py10BaHuUs, 00 UMEBIINX MECTO B TEUCHHE CMEHbI OTKIIOHEHUSAX OT
YCTaHOBJIEHHOT'O peXMMa pabOThl, HETIOJIaAKaX M 0TKa3ax B pabore
TEXHOJOTMYECKOro 000pyA0BaHUS MTOIpa3/IeJIEHUs] IPUTOTOBIEHHUSI ChIPbS
(ILIMXTHI, pACTBOPOB) MPOU3BOICTBA PENIKUX, PEIKO3EMENbHBIX U MTPOUNX
[BETHBIX METAJJIOB ¥ IPUHATHIX MEpax M0 UX YCTPAHEHUIO

KOHTpOJ'IB HaJIMYUA U COOTBETCTBUA HOpMATHUBAM HCXOJHBIX ChIPbA,
BCIIOMOTaTCJIbHBIX U 060pOTHLIX MaTCepruajIoB, NIpHUCAAO0K IJIsI BEACHU A
TEXHOJIOTHYCCKOTO MpOoIECcCa NPUTrOTOBJICHUA ChIPbA IJIA IIPOMU3BOJACTBA
PEAKHX, PCAKO3EMEIIBHBIX U ITPOYHX IBETHBIX METAJIJIOB

[TpoBepka (pu npuemMKe cMeHbl) paboTOCIIOCOOHOCTH TEXHOJIOTUYECKOTO
000pyIOBaHUs; B IEPEXOAALINX [IMKJINYHBIX U HEMPEPHIBHBIX
TUAPOMETAJUTYPrUYECKUX MPOLECCaX — COOTBETCTBUS (PAKTHUECKHUX PEKUMOB
paboThl TEXHOJIOTMUYECKOTO 000y I0BaHUS 3aJaHHBIM

IIpoBepka cOCTOAHMS KOPILYCOB allapaTypbl, F€PMETUYHOCTH YIIJIOTHEHUH,
HAJIMYMS TeUel U3 pe3epByapoB U (PUTHHIOB, IPUHATHE PEIICHUN O MOPSAKE
YCTPAHEHUS BBIBICHHBIX HENOIAI0K

I[OCTaBKa, MMpUCEMKa, CKJIaAUPOBAaHNUEC KOHIICHTPATOB, pCarcHTOB, MaTCPUAJIOB,
KHCJIOT, H.[GJIO‘-IGI\/'I B COOTBCTCTBUHU C TCXHOJIOTUYCCKUMHU KapTaMU




MOHUTOPUHT YPOBHSI 3aII0OJTHEHHSI €MKOCTEH JIJIsl peareHToB, KUCIIOT,
nienouei, odecreueHne uxX MOMmoTHeHUs (Ipu HE0OX0IUMOCTH )

HpOBCI[CHI/Ie 3aME€pPOB U paCYCTOB p€ArcHTOB, OCTAaTKOB TBEPAOI'oO B
CTYCTUTCIIAX, B pEAKTOPaX IMPUTOTOBJICHUA ChIPbs

Pacuet 103upOBOK (KOJMYECTBA) BBOAUMBIX B UCXO/IHbIE KOHLIEHTPATHI
IIPOMITPOYKTOB, PACTBOPOB, IEKOB, CIIEKOB, MYJIbITIbI, KOMIIOHEHTOB (KUCJIOT,
niesoue, XMMUYeCKUX PeareHTOB, MPUCAIOK, BCIOMOTaTeIbHBIX U
000pPOTHBIX MaTEpHAJIOB) HA OCHOBE MTPOU3BOJICTBEHHOTO 3a/1aHuUs

[IpuroroBieHne UCXOIHBIX PEAr€HTOB, MaTEPUAIOB, MHOTOKOMITOHEHTHBIX
pPacTBOPOB, PEAKTUBOB M JICKTPOIUTA HEOOXOUMBIX KOHIICHTPAITHH, Ty JIBIThI
13 pyAHOr0 MaTrepurasa, KOHUEHTPATOB U MOJIYNPOAYKTOB [l IO/Ia4U B
TEXHOJIOTMYECKUE IIPOLIECCHI THIPOMETAIITYPru4eCcKOro NpoU3BOACTBA
TUTaHA, PEAKUX U OJIAarOPOHBIX METAJIOB, PEAKO3EMEIbHBIX MaTEPHUAJIOB,
KpUOJIUTA, PTOPUCTOTO M KPeMHE(DTOPUCTOTO HATPUS, PTOPUCTOTO AITFOMHHHUS

B3BemnBanne MIMXTOBBIX MaTcpHraioB, CMCIIMBAHNEC UX B CMCCUTCIIAX,
mogadya B 6yHKepa U u3 6yHKepOB B XJIOPATOPBI, pEryJIMpOBAHUC ITUTAHUA
XJIOpAaToOpPoOB B IIPOU3BOACTBC TUTAHA

[ToaroToBka K mporeccaM HOHHOTO 0OMEeHa HOHOOOMEHHOH CMOJIBI, 3arpy3Ka
KOJIOHH CMOJION, pereHeparus CMoJl 10 OKOHYAHUU MPOU3BOICTBEHHOTO
[UKJIa

HpI/IFOTOBHCHI/IC OJIF0AHTOB K ITponeccaM pasaCiICHUA pEAKO3EMCIIbHBIX
9JICMCHTOB M JparouCHHbIX MCTAJIJIOB METOA0M MOHHOI'O obMeHa

3arpys3ka cblpbsi (KOHLIEHTPATOB, MOy ()aOpHKaTOB, XUMHKATOB), 3aJIMBKa
pacTBOPOB, KHCJIOT, LIEJIOYEH, PEareHTOB, MYJIbIIbl, KOHIIECHTPATOB,

noJry paOprKaToB, JEKTPOIUTOB; TT0/1a4a BOJIBI, CKATOTO BO3AyXa, Mapa, rasa
B THJIPOMETAJUTyPrUYeCKHE arperaThl (peakTophl, KOJIOHHBI, 0aKH, MEIIAIKH,
ABTOKJIABBI, CEITApaTOPBI, TIOIOTPEBATENIN, OAKOBYIO allliapaTypy, aruTaTopsl,
MavYyKH, METBHHUIIBI, TUAPOIYIIBIIEPHI, PEIMYIbIATOPHI, TEPKOISATOPHI,
JIEKOMIIO3€pHbI, CTYCTUTENN, KapOOHU3ATOPhI) U BRITPY3Ka MOJTYIPOTYKTOB B
MIPOU3BOJICTBE THUTAHA, PEJKUX, PEAKO3EMENBHBIX U IPArOlEHHBIX METAIOB
101 PYKOBOJACTBOM ammapaTyrKa-ruapoMeTaTypra 6ojaee BbICOKOM
KBaJTU(DUKAITIH

YnpaieHne TEXHOIOTHYECKIM MTPOIIECCOM MOKPOTO pa3MoJia (M3MeTbueHHS)
Py, KOHIIEHTPATOB, IEKOB, 000POTOB, COAEPIKAIIUX PEAKO3EMENbHbBIE
aneMeHTHI (Hanee — P39)

anaBHeHI/Ie TEXHOJIOTHYCCKUM MPOUECCOM BCKPBITHA MOHAIIUTOBBIX U
0aCTHE3UTOBBIX KOHIIEHTPATOB PEIKO3EMEIIBHBIX YIEMEHTOB CIIOCOOOM
cynbdaruzannu (00paboTka KOHIIEHTPUPOBAHHOW CEPHOI KUCIOTON) MK
croco0oM 00paboTKHU IIET0YbI0 (PACTBOPAMH €IKOTO HATpUs) C
MIOCJICAYIOIIUM PACTBOPEHUEM 0CA/IKa — CMECH TUIpoKcuoB P30 B
KOHIIEHTPHPOBAHHOM COJISTHOM KUCIIOTE

VYrpaBieHre TEXHOJIOTHYECKHM MPOIECCOM BCKPBITHS CITOKHBIX
KOMIUIEKCHBIX BHJIOB CBHIPbs (JIOMAPUTOBOT'O TUIIA) B TEXHOJIOTHH
XJIOPUPOBAHHUSI, PACTBOPESHHUS TUIABOB MPOIIECCA XJTIOPUPOBAHHS U BBIJCIICHHUS
KoHIeHTpaToB P30 1y mocnenyroeir 06paboTku

PerynupoBanue pexxuma paboTbl 000pyA0BaHMsI y3J10B IPUTOTOBICHUS
pPacTBOPOB, 3arpy304YHBIX YCTPOMCTB U NUTATENEH, CEIapaTOpOB,
KJ1accU(hUKATOPOB, IEPEMEIIUBAIOIINX YCTPOUCTB, CTYCTUTEICH
(KOHIIEHTPATOPOB), PEIyIbIATOPOB, (PUIBTPOB, HACOCOB, PETYIHUPYIOLIHX
KJIAIIAHOB U 3aIllOPHOM apMaTypbl HA y4acTKaxX IIPUTOTOBJICHHUS ChIPbS




KoOHTpoIIb COOTBETCTBUA 3aJAHHOMY PEXHUMY U PETYIUPOBAHUE PEKUMA
paboThI MENBHHULL: TPOU3BOJUTEIHLHOCTH; TOHUHBI TIOMOJIA; COOTHOIICHHS
U3MeNbyaeMblii MaTepua — pabouuii pacTBOpP; XMMUYECKOTO COCTABA IMTYJIBITBI
IIPY COBMEIIEHUHN C PACKPBITUEM CBIPbsl HA y4acTKaX MOKPOTro pa3MoJia

VYrpaBneHrne TeXHOJIOTHYECKUM MTPOLIECCOM YCPEIHEHHS INXTHI, ITyJIbIIbI,
pacTBOpOB

KoHTpoJb cucTeM aBTOMaTHUeCKOT0 peryJMpoBaHus MpoIiecca pa3moa,
MIPUTOTOBJICHUS UCXOJIHBIX PEAareHTOB, PEAKTHBOB, MATEPUAJIOB,
MHOTOKOMIIOHEHTHBIX PaCTBOPOB, ITYJIBITBI, 3JIEKTPOJIUTA, KHCIIOT, IIEI0YCH
3aJIaHHOW KOHIICHTpAIun

OTt60p npo0 pybl, KOHIIEHTPATOB, IIMXTOBBIX MATEPUAIIOB, ITYJIbIIbI MEIbHHII,
pPacTBOPOB COJIEH, Pa3MOJIOTOTO MPOAYKTa U OOOPOTHOTO PacTBOpPA B
COOTBETCTBUU CO CXEMOI aHATUTUYECKOT'O KOHTPOJIS MOAPA3IeICHUS
MPUTOTOBIICHUS ChIPhs

Opranu3zanus paboT 110 NOArOTOBKE K PEMOHTY, OCTAHOBKE U ITYCKY
OCHOBHOTO ¥ BCIIOMOT'aTeJILHOT'O 000PYI0BaHUS 00CITy>KUBAEMOTO
HOJpa3AeIeHus MOArOTOBKH CHIPhs, IPHEMKa 000pYIOBaHUS U3 PEMOHTA

[lepextoueHrne KOMMYHHUKAIIUN TTO XOAY BEJICHUS TEXHOJIOTHYECKOTO
mporiecca, a TaKkKe Ipy 3aIycke B padOTy WIIH BBIBOZE U3 PaOOTHI
THJIPOMETALTYPru4ecKoro 000pyA0BaHUs MOAPA3IEICHUS IPUTOTOBICHUS
CBIPBS

CBoOeBpeMEHHOE OCYLIECTBIICHUE MIEPEX0/ia Ha PE3EPBHBINA PACXOIHBIH
OacceliH moapa3aeseHus! IPUrOTOBJIECHUS ChIPbs

MOHMTOpPHHT TEKYLIUX [TOKA3aTeNeNd U X04a TEXHOIOIMYECKHUX IIPOLECCOB
IIPUTOTOBJIEHUS LIMXTHI, IPUHIATHE MEP 110 KOPPEKTUPOBKE PEKUMOB IIPU
OTKJIOHEHHUH OT 3a/IaHHBIX [1apaMeTPOB

WuTepakTHBHAs B pejenax KomrnereHuu (npomycka) padora ¢ ACYTII na
00CITy’)KHBa€MOM Y4acTKe MOJIpa3/IeleHUs] IPUTOTOBICHUS ChIPbs

Benenue pa60qero JKypHajla 1 yquHOﬁ AOKYMCHTAIIUU Ha O6CJ'Iy>KI/IBaeMOM
Y4aCTKE NoAPa3ACJICHUSA IMIPUT'OTOBJICHUS ChIPbA

HeoOxonumele ymeHust

Busyansao unu ¢ nomortisio cpeacts KUIT u ACYTII onpenensite
COOTBETCTBUE PEKUMOB PaOOTHI THAPOMETAILTYPTHYECKOTO 000PY10BaHUS
3aJIaHHBIM, COCTOSIHE€ OCHOBHOTO M BCIIOMOTATEILHOTO 000PY10BaHUS,
KOPIYCOB anmnaparypbl, TepPMETUYHOCTh YINIOTHEHUH, HAIMYUE TE€UYeH U3
pe3epByapoB U (PUTHUHTOB, BEIPA0ATHIBATH MEPHI 10 YCTPAHEHHIO BBISIBICHHBIX
HETOoJa10K

PaccuuThIBaTh 103UPOBKH (KOJUYECTBA) BBOJAUMBIX B HCXOJHBIE PACTBOPHI,
HIUXTY, yJIbITY, KOHIEHTPAaThl KOMIIOHEHTOB (XUMUYECKUX PEareHTOB,
MPUCAIOK, BCIIOMOTaTeIbHBIX U OOOPOTHBIX MaTepHAaOB) B 3aBUCIMOCTH OT
IIPOU3BOJACTBEHHOI'O 3a1aHUs

VpaBiATh pa3IMYHbIMU THUIIAMH MCIOJIB3yEMOT0 3arpy304HOrO
000pyA0BaHUS U MEXaHU3MaMH TPAHCIIOPTUPOBKU MaTepUasoB,
MIOJIYIIPOAYKTOB IOAPA3ACIICHUs [IPUTOTOBIICHUS CBIPbs JJIs IPOU3BOJCTBA
PEAKUX, PEAKO3EMENBHBIX U IIPOYUX LIBETHBIX METAJLIOB

VYIpaBisATh pexXUMaMu, KOPPEKTUPOBATH PEKUMBI U TEMII 3aTPy3KH
TEXHOJIOTUYECKOT0 000py10BaHMs TOIPA3/IETICHUS IPUTOTOBJICHUS ChIPbS IS
IIPOU3BOJCTBA PEAKUX, PEAKO3EMEIIBHBIX U MPOYMX LBETHBIX METAJIJIOB

VYpaBisTh OCHOBHBIM U BCIIOMOTaTeNIbHBIM 000PYI0BaHHEM y4acTKa
U3MENbYEeHHsI / MOKPOTO pa3MoJia oApa3AesieHus! MPUTrOTOBICHUS IINXTHI,
PEryJIupoBaTh MPOMOPLUHU [TOIABAEMBIX B MEJIbHHIIBI MATEPUAIOB U




pacTBOpOB

VYpaBiaTh OCHOBHBIM U BCIIOMOTAaTeNIbHBIM 000PYI0BaHHEM y4acTKa
IIPUTOTOBJICHUS HCXOJIHBIX PEareHTOB, PEaKTUBOB, MaTEPHUAJIOB,
MHOTOKOMIIOHEHTHBIX PaCTBOPOB, IYJIbIIbI, SJIEKTPOIUTA, KUCIIOT, IIEI04Yeit
MoIpa3/iesieHUs] IPUTOTOBJICHHUS ChIPbS

YpaBiaTh cucTeMoi o0ecrieueHus: ypoBHEN pacTBOPOB B IPOMEXKYTOUHBIX U
cOOPHBIX EMKOCTSIX, B 0aKOBOI1 anmaparype, Meajgkax 1 CryCTUTENSIX

YHpaBHﬂTb OCHOBHBIM H BCIIOMOI'aTCJIbHBIM O60py,£[0B3,HHCM, MEXaHU3MaMu
Y4aCTKOB BCKPBITHUA MOHAILIUTOBBIX U 0aCTHE3UTOBBIX KOHLCHTPATOB,
CJIOKHBIX KOMIUICKCHBIX BUJOB ChIPpbi, YCPCAHCHHWA IINUXThI, paCTBOPOB
noapa3aciIiCHUA IMPUTOTOBJICHUA ChIPb

YHpaBJDITb OCHOBHBIM H BCIIOMOI'aTCJIbHBIM 060py,£[0BaHI/I€M ydacTKka
IMPUT'OTOBJICHUS 3JIFOAHTA K ITpoLecCaM pasaCJICHUA pCAKO3EMCIIbHBIX
9JICMCHTOB M JPparouCHHbIX METAJIJIOB METOAOM MOHHOI'O oOMeHa

Koutponuposats ¢ nomounpsto nanubix ACYTII, KU1, pe3ynpraTtoB aHanu3za
po0 MJIM BU3YaJbHO COOTBETCTBUE TEKYIIMX MOKA3aTeNeH TEXHOIOTUUECKOTO
IpoIecca YCTAaHOBJICHHBIM U ONEPATHBHO KOPPEKTUPOBATH PEKUMBI PAOOTHI
3aJICHCTBOBAHHOT'O 000PYAOBAHUS MTOAPA3ICIICHUS TPUTOTOBIICHHSI CHIPhSI

Pa6orats ¢ ACYTII 06cnmyxrBaeMoro yyactka moapasaeacHus
MIPUTOTOBJICHUS IIUXTHI HA YPOBHE KBATM(UIIMPOBAHHOTO TTOJIH30BATEIIS,
BBOJUTH HH()OPMAIIHIO B CHCTEMY aBTOMATHYECKOTO YIIPABICHUS TPOIECCOM

AHaIM3UpOBaTh MOKA3aTENN KOHTPOIbHO-U3MEPUTEIbHBIX YCTPOUCTB,
nanubsie ACYTII, onpenensiTh Ha 3TOM OCHOBE MEPbI U MPEANPUHUMATH
JIEHCTBUS MPU OTKIIOHEHHSIX PEKUMOB OT YCTaHOBJICHHBIX, CO05X B paboTe
000pyAOBaHUs ISl IPOU3BOJICTBA PEIKUX, PEAKO3EMENBHBIX U IPOUYHUX
[[BETHBIX METAJIIOB

be3 HapymeHns HOpMaJIbHOTO X0/1a TEXHOJIOIMYECKOr0 Mpoliecca
OCYILECTBIIATH MEPEKIIOUEHUS KOMMYHHUKALIUNA TEXHOJIOTUYECKOTO
000py1I0BaHUsI TOIpa3ICICHHS TPUTOTOBJICHHS CHIPBS ISl IPOU3BOJICTBA
PEIKUX, PEIKO3EMENIbHBIX 1 MPOYUX [IBETHBIX METAJIJIOB

Bectu B pyuHoM pexxume (ITpH 0TKa3ax MM cOOSIX CUCTEMbI aBTOMATHYECKOTO
yIpaBJIEHUs MPOLIECCOM) 00CTYKHBAaEMble TEXHOJIOTHYECKUE MPOLIECCHI:
pa3MoJa 1 I0MOJIa; EPEMELINBAHUS; IPUTOTOBICHUSA UCXOIHBIX PEAareHTOB,
PEaKTHBOB, MATEPUAJIOB, MHOTOKOMIIOHEHTHBIX PACTBOPOB, IIYJIBIIBI,
AIEKTPOJINTA, KACIIOT, IEN0YEH; BCKPBITUS KOHIIEHTPATOB U CIIOXKHBIX BUJIOB
CBIPbsl, TOTOBOW IIUXTHI, PACTBOPOB JJIsI IPOU3BOJICTBA PEAKHUX,
PEAKO3EMEINIbHBIX U MPOYMX [BETHBIX METAJLIOB

Bectu xomruiekc paboT Mo MOATOTOBKE K PEMOHTaM, BBIBOAY U3 PabOTHI,
IIPUEMKE MOCJIE PEMOHTOB M BBOJIY B OKCILTyaTallli0 00CITy>KHBaEMOT0
000pyT0BaHUsI TTOPA3/IEICHHS TIPUTOTOBIICHHS CHIPBS TSI IIPOU3BOJICTBA
PEIKUX, PEIKO3EMENIbHBIX U MPOYUX [IBETHBIX METAJIJIOB

OT6I/IpaTL NpEaACTaBUTCIIbHBIC HpO6BI B YCTAaHOBJICHHBIX TOYKAaX KOHTPOJIA
noapas3aAcICHUA MPUTOTOBJICHUSA ChIPbA IJIA IIPOU3BOJACTBA PEAKUX,
PEAKO3EMECIIBHBIX U ITPOYNX HBECTHBIX METAJIJIOB

IIpuMeHATh cpencTBa UHAUBUIYAIbHON 3aILUTHI, CPEICTBA MTOXKAPOTYIICHUS U
II0JIb30BaThCs ABAPUMHBIM HUHCTPYMEHTOM B aBAPUNHBIX CUTyaLUsAX

[Tonp30BaThCs MPOTPaMMHBIM 00€CTICUeHHEM Ha paboueM MecTe
afmnapaTyuka-ruApoMeTaiiiypra noapa3aciiCHud MpUroTOBJICHUA ChIPb IJIA
MMPOU3BOACTBA PCAKUX, PCAKO3CMCIIbHBIX U IPOYMUX HBCTHBIX MCTAJIJIOB

HeoOxonnMmele 3HaHUSA

Y cTpoiicTBO, TPUHITUTT PAOOTHI, TPaBUIIa TEXHUYECKOW IKCIUTyaTalluy U




o0cmy>XuBaHUs 000pyI0BaHUsI, MeXaHU3MOB U ycTpoiicTB, KUIT u cpeacts
ABTOMATHUKHU, IPUMCHACMBIX IJId PCTYJIUPOBAHHA U aBTOMATHU3AllUU ITPOLIECCOB
MMPUT'OTOBJICHUSA CBIPbA AJId ITPOU3BOACTBA PCAKHX, PCAKO3CMCIIbHBIX U
MMpOYrX NBCTHBIX MCTAJIJIOB

OCHOBHOE TEXHOJIOTHYECKOE O60py,Z[OBaHI/Ie u (bHSI/IKO-XHMI/I‘IeCKI/Ie
IMpOUECCChI, SaHGﬁCTBOBaHHBIe Ha O6CJIy)KI/IBaCMOM U TCXHOJOTUYCCKHU
CBA3AaHHBIX YUAaCTKaX MMOAPA3ACIICHUA MPUTOTOBJICHUA ChIPbA JJIA
IMPOU3BOACTBA PCAKUX, PCAKO3CMCIIbHBIX U IPOYMUX HBCTHBIX MCTAJIJIOB

TexHOI0ruKM NPUrOTOBIIEHHS! ChIPbS, TOATOTOBKH, BCKPBITHSI KOMIUIEKCHBIX
PYZ, KOHLIEHTPAaTOB, 000POTOB M OTXOJI0B, COJEPKALIUX JIETKUE, PEIKHUE,
pEIKO3eMelIbHBIE U IOy THBIE METAILIBI JUI HOCJIEAYIOIIEH epepaboTkH,
BBIJIETICHUS, PA3/ICJICHUS U NIOJyUYEHUSI B METAIUIMUYECKOM BUIE

(DaKTopBI, BJIMAIOINHUE HA X0 TEXHOJIOIMYCCKUX IPOUECCOB, XapaKTCPUCTHKHU
1 Ka4CCTBO IMPOMIIPOAYKTOB U 3daKOHYCHHOTI'O HOHFOTOBKOﬁ ChIpbs

OcHOBBI XUMHH, (PU3UKHU, TEPMOJUHAMHUKHU B 00beMeE, HEOOXOTUMOM JISI
KBJIM(ULIMPOBAHHOTO YIIPABICHUS TEXHOJIOTHYECKUMH MPOLIeCCaMU
MPUTOTOBJICHUS ChIPbSI

[TonroroBka B 00beMe, oOecreunBaroiasi BO3MOKHOCTb UHTEPAKTUBHOM
pabotsl ¢ ACYTII nogpasneneHus: NpuroToBIEHUS ChIPbS HA YPOBHE
KB (UIIMPOBAHHOTO MOJIH30BATEIIS

ArnmaparypHasi cxema 00CITy’)KHBaeMOTO M TEXHOJIOTUIESCKH CBS3aHHBIX
YYaCTKOB MOAPA3AEIEHUS IPUTOTOBICHUS ChIPbS ISl IPOU3BOJICTBA JIETKUX,
PEIKUX, PEIKO3EMEIIbHBIX U MPOYUX [IBETHBIX METAIIJIOB

CxeMBbl TEXHOJOTHIECKUX IIOTOKOB, PIH)KCHCPHOIZ 00BSI3KH arperaros,
KOMMYHI/IKaHI/Iﬁ KHCJIOT, HIGJ'IO‘IGIZ, TCXHUYCCKHUX PACTBOPOB, IYJbIIbI, BOJBI,
napa 1M CXaTtoro Bo3zayxa B moApa3aACICHUU ITPUTOTOBJICHUSA ChIPb AJId
IMPOMU3BOJACTBA JICTKHUX, PCAKUX, PEAKO3CMCIIBHBIX U IPOYUX [IBETHBIX
METAIJIOB

Meroavku pacdera JO3UPOBOK XUMUYECKUX PEAareHTOB, PUCAIOK,
BCIIOMOTaTeNIbHBIX U 0OOPOTHBIX MAaTEPUAJIOB, MOAJIEKAIUX [101a4Ue B
TEXHOJOTMYECKH MPOLIECC MPUTOTOBIEHHUS ChIpbs (PacTBOPOB, MYJIbIIBL,
KOHIIEHTPATOB, CJIOKHBIX COJI€H) B 3aBUCUMOCTH OT IIPOU3BOJCTBEHHOI'O
3a/1aHUS

PexumHbIe KapThl (ONTUMAIBHBIE PEKUMBI) TEXHOJIOTUYECKOTO U
BCIIOMOTaTeIbHOTO 000pY/10BaHUS, TOMYCTUMBIE JHala30Hbl IOKa3aTelneH,
CIOCOOBI ¥ MPUEMBI TPEAYIPEKACHHS U yCTPAHEHHS OTKJIOHEHUH B
TEXHOJIOTMH MPUTOTOBJICHHUSI CBIPBS JJIsI IPOM3BOJICTBA PEAKUX,
PEAKO3EMENIbHBIX M MPOYMX BETHBIX METAJLIOB

CocraB, 3Ha4€HHUE U BIMSHUE HA XOJ TEXHOJIOTMYECKOTO IIpoIiecca
nokazareneit KUIT u noctoB ACYTII, moanexanyx KOHTPOIIIO
anmnapaT4nkoM

BI/I,Z[BI, Ha3HAYCHHE U OCOOCHHOCTH MPUMCHCHUA MCITIOIINUX TCJI, XUMUYCCKUX
pE€arcHTOoB, MPHUCAA0K, BCIIOMOI'aTCJIbHBIX U O60pOTHI>IX MaTcpHraJios,
MPUMCEHACMBIX B TCXHOJIOTMHU IIPUTOTOBJICHUSA CBIPbA IJIA IIPOMU3BOJACTBA
PEAKHX, PCAKO3EMEIIBHBIX U ITPOYHUX IBETHBIX MCTAJIJIOB

HOpMaTI/IBBI 3a11aCcoB UCXOAHBIX ChIPbA, BCIIOMOI'aTCIIbHBIX U 060p0THI:IX
MaTCpHraJioB, MPpUCAAOK IJId BEACHHA TCXHOJIOTMUCCKOT'O IIpoueccca
IMPUT'OTOBJICHUS CBIPbA AJIA IMIPOU3BOACTBA JICTKUX, PEAKUX, PEAKO3EMECIbHBIX
W IMIPOYUX HBCTHBIX METAJITIOB

Meroaunka pacuera JO3UPOBOK PEareéHTOB, KUCIIOT, IEI0UYeH, TEXHUUECKUX




pacTBOpPOB, 0OOPOTHBIX U MPHUCATOYHBIX MaTEPHUAIIOB, I101ABAEMBIX B
MPOLIECCHI IEPBUYHON 00paOOTKH, U3METBLUYCHHSI HCXOTHOTO CHIPhS TSI
MIPOU3BOJICTBA JIETKUX, PEAKUX, PEIKO3EMEIIbHBIX U MPOYHX I[BETHBIX
METaJUIOB

Tunuunple NPUYUHBI COOEB U OTKJIOHEHUS PEKUMOB pabOThl 000PYI0BaHUS
Ha 00CITYKMBAEMOM U TEXHOJOTHUECKHU CBSI3aHHBIX YYaCTKAX MMOApa3AeICHHS
IPUTOTOBIICHHS CHIPBSI, CIOCOOBI YCTPAHEHUS M MPEIYPEKACHUS

[TapameTpsl, peryaupyembie ACYTII noapaszaeneHus npuroTOBACHUS IIMXTHI,
MOKa3aTeNH JIsl KOHTPOJIS U aHaIu3a, MHTepdeiic sl KOPPEKIUH PeKHUMOB B
npeJenax KOMIETeHIIMN U YPOBHSI TOCTyIa

[IpaBuna u periaMeHT Iepexo/aa Ha PyYHOH PEKUM YITpaBJICHUS IIPH OTKa3e
ACYTII noapaszaeneHusi NpUroTOBICHUS ChIPbs JJIsl IPOU3BOJICTBA JIETKUX,
PEAKUX, PEIKO3EMENbHBIX U IPOYUX IIBETHBIX METAJIIOB

CxeMblI, KOHTPOJIBHBIE TOYKH, MIOPSIOK U IIPaBHiia 0TOOpa Mpod Ha ydacTKax
MOJpa3/IeJICHHs] IPUTOTOBIICHUS ChIPbS ISl IPOU3BOJICTBA JIETKUX, PEAKUX,
PEAKO3EMEIIBHBIX U IPOYUX L[BETHBIX METAJIJIOB

TpeboBaHMs TEXHOJIOTUYECKUX HHCTPYKIMH 1 TIpaBUiIa pabOTHI B CHCTEME
ABTOMAaTUYECKOI'O YIIPABJIECHUS IIPOLECCAMHU IPUTOTOBIECHUS ChIPbSI IS
IIPOU3BOJCTBA JIETKUX, PEAKUX, PEAKO3EMENIBHBIX U IIPOYMX LBETHBIX
METaJUIOB

TpeboBaHMs K KaueCTBY BXOJHOTO CHIPBSI, KUCIIOT, IIEJI0UEH, CMOJI, pACTBOPOB
¥ KOMIIOHEHTOB, 00OPOTHBIX MaTePHUAIIOB, IPUCATIOK, POTYKTOB pa3MoJIa,
TOBapHOTI'o (TOTOBOTO /JIsl IEpejaull B OCHOBHOE IPOU3BOICTBO) ChIPbSI
(pacTBOPOB, MIKUXTHI, MYJIBITBI WU COJICH) JJIS MPOU3BOJICTBA JIETKUX, PEAKUX,
PEAKO3EMENbHBIX U MPOYUX [BETHBIX METAJIJIOB

[IpaBuna mycka, OCTaHOBKH, IEPEKITIOYEHUST 000PYI0BAaHHUS U TOTOKOB Ha
TEXHOJIOTHYECKUX YUaCTKax MoJIpa3/IeJICHUsI TPUTOTOBJICHUS ChIPhS
(pacTBOPOB, MIUXTHI, MYJIBITBI WU COJICH) JJIS POU3BOJICTBA JIETKUX, PEAKUX,
pEeAKO3eMEeINbHBIX U MPOYHUX LBETHBIX METAIJIOB, KOOPAUHALIMHU JEHCTBUN C
MEPCOHAJIOM TEXHOJOTUYECKH CBSI3AHHBIX YYACTKOB

TpeGoBanust HHCTPYKIIHI MO 0€30MAaCHOM IKCILTyaTaluK, 0OCITYKUBAHUIO
OCHOBHOTO M BCIIOMOTATEILHOTO 000PY/I0BaHHUS, MEXaHU3MOB M YCTPOUCTB,
TEXHOJIOTMYECKON apMaTypbl OApa3AeICHUs PUTOTOBICHUS ChIPhS IS
MIPOU3BOJICTBA JIETKUX, PEAKUX, PEAKO3EMENIbHBIX U MPOYNX LIBETHBIX
METaJIOB

CxeMbl cUrHanu3aluy U OJJOKUPOBKH, CUCTEMbl BHYTPUIIEXOBOM CBSI3U
MTOAPA3/AEJICHNs] IPUTOTOBIEHUS IIUXTHI U CBA3U CO CMEKHBIMU IIEpeIeIaMU

[TpaBuna paboThl ¢ BaKyyMHON TEXHUKOM, anmapaTypoi, padoTaromiei noa
M30BITOYHBIM /IaBJIEHUEM, KOHIIEHTPUPOBAHHBIMU, TOPIYUMHU KUCIOTaMH U
nIeJI049aMu, apoM, CKaTbIMA U TOPSYNMHU Tra3aMHu

TpeboBaHMs K TEXHOJIOTHYECKOMY HHCTPYMEHTY, IPUCIIOCOOIECHHUSIM
N0/Ipa3IeJIEHUs] IPUTOTOBJICHMSI IHUXTHI

Tpe60BaHI/IH IjiaHa MCpOHpI/ISITI/Iﬁ 10 JIOKaJIn3alluu U JIUKBHUAAIIUN
MOCJIEICTBUI aBapI/Iﬁ Ha Y4aCTKEC NOAPAa3ACIICHUA TPUTOTOBJIICHUA ChIPbS I
MMPOU3BOACTBA JICTKHUX, PCAKUX, PEAKO3CMCIILHBIX U IIPOYUX IIBECTHBIX
MCTAJIJIOB

TpeboBanusi OUPOUHON CUCTEMBI M HAPSIOB-JIOMTYCKOB MPH pab0Te HA y4aCcTKe
noapa3aciICHUA MPUTOTOBJIICHUSA ChIPbA IJIA NPOU3BOJACTBA JICTKHUX, PCAKUX,
PCAKO3CMCIIBHBIX U TPOYNX HBCTHBIX MECTAJIJIOB

TpebGoBanus OXpaHbl TPY/1a, TPOMBIIIUICHHON, YKOJIOTHIECKON M TTOKapHOU




0e30IacHOCTH Ha Y4acTKE moaApasaCJICHUA MMPUTOTOBJICHUS ChIPbA IJId
MMPOU3BOACTBA JICTKUX, PCAKUX, PCAKO3CMCIIbHBIX U MTPOYUX IBCTHBIX
MCTAJIJIOB

HpaBHna BCACHUA U XPAHCHUA TEXHHUYCCKOU JOKYMCHTAIlMKU Ha
O6CJ'Iy>KI/IBaeMOM Y4aCcTKE NoApasaACICHUS IPUTOTOBIICHUA ChIPbS JJIA
MMPOU3BOACTBA JICTKHUX, PCAKUX, PCAKO3CMCIIbHBIX U NPOYUX LBCTHBIX
MCTAIJIOB

[IporpamMmmMHoe obecrieueHue paboyero MecTa annapardiuKa-ruIpoMeTamtypra
HA Y4YacTKe MOJpa3/ieJeHHs IPUTOTOBIICHUS CHIPBS ISl IPOU3BOCTBA JIETKHUX,
PEAKHUX, PEIKO3EMEIbHBIX U MPOYUX BETHBIX METAIIJIOB

Oco0ble yCIIOBUS IOITyCKa K
pabore

Jpyrue xapakTepuCTUKU

3.2. O600mennas TpyaoBas pynkuus «BeaeHne ruipoMeTauiyprudecKiux NpoueccoB U3BJeYeHUs
MeTAJUIOB U3 PYy/, KOHIEHTPATOB U MOJIYNPOAYKTOB METALJIYPru4ecKoro Npou3BoacTBa

HaumenoBanwue

[poucxoxaeHre 06001IEHHOM
TPYIOBOH QYHKIMH

BG,I[GHI/IG THUAPOMCTAILTYPIrUuiCCKUX
IPpOLECCOB U3BJICUCHUS MCTAJIJIOB U3 DY/, Kox B YpOBeHB 3
KOHILCHTPATOB U IOJYIIPOAYKTOB KBaHH(bHKaHHH
MCTAJUTYPIrUi4CCKOro nNpon3BoACTBa
Opurumas X 3anMCTBOBAHO U3
OpUTrHHAJA
Kon Peructpaumonssiit Homep
OpHUTHHAIA po(heCCHOHATHHOTO
cTaHaapTa

Bo3MmoxHBIE HANMEHOBaHUS
JOJDKHOCTEH, Ipodeccuii

AnnapaTuuK-THIpOMeTaTypr 4-ro paspsjaa
AnnapaTuuK-THIpOMETAILTYpT 5-TO paspsijaa
AnnapaTuuK-THIpOMETALTYpT 6-T0 paspsij

Omnepartop myJbTa ynpaBieHus 5-ro paspsua
Omnepatop nmyJibTa ynpasieHus 6-ro paspsia

TpeboBanust kK 00pa30BaHUIO
U 00y4EHHUIO

[TpodeccrnonanbHoe 00ydeHHnEe — IPOrpaMMbl MPO(ECCHOHATBHON OATOTOBKU
1o npodeccusM pabodmx, MPOrpaMmbl MEPENOATOTOBKY pabOUHX, TPOrpaMMBbI
MOBBIIIEHUS KBUTH(UKAIUN pabounx

TpeboBaHMs K OIIBITY
NPaKTUYECKON pabOTHI

He menee mectu MecsieB 1o npodeccuu ¢ 601ee HU3KUM (TIPEIbITYIIIM )
pa3psaoM Ha 000pYIOBaHHUH 110 APOOICHHUIO U U3METHLYCHHUIO MaTePHAIIOB

OcoOsle ycrioBus A0IMyCKa K
pabore

JIuia He monoxe 18 et

HpOXO)K)IeHI/Ie 00s3aTeNILHBIX MPpEABAPUTCIIBHBIX U ICPUOJUUCCKHUX
MCIUIUHCKHUX OCMOTPOB

[TpoxoxaeHne oOy4eHUs Mo OXpaHe TPyAa U IPOBEPKHU 3HAHUHN TpeOOBaHUN
OXpaHbl TPy

[TpoxoxaeHune 0Oy4eHUs MepaM MoKapHO 0€30MacCHOCTH

Hanuuwue I rpynmsl no 31eKTpo0e30macHoCcT!

Hanuuue ynoctoBepeHus Ha MpaBo CaMOCTOSTEIIbHON pabOTHI C
MPUMEHSIEMBIMU BUAAMHU MOABEMHBIX COOPYKEHH U (MJIN) HAa BeICHUE
CTPOTAJIbHBIX padoT

Hannyue ymocToBepeHus Ha MpaBo CaMOCTOSITEIIbHON PabOTHI TO:




- 00CITY)KUBAaHHIO COCYJIOB, pa0OTAIOIIUX IO M30BITOYHBIM JIaBIICHUEM (JI71s1
anmapaT4rKa-TUuIpOMETAILTypra, 00CTyKHUBAIOIIETO aBTOKJIABHEIE OaTapen);
- 00CITy>)KMBaHUIO TPYOOIPOBOIOB Mapa U ropsyeit Boabil3

Hpyrue xapakTepucTUKu -

HOHOJ’IHI/ITGHBHHC XapaKTCPUCTUKHU

HaumenoBanue 6a30B0ii rpynmbl, JOTKHOCTH
HaumenoBanue nokymeHnTa Kon
(mpodeccun) Uu CHeUaTbHOCTH
OK3 8112. Oneparopsl, annapaTYuKyd U MAIIMHUCTHI YCTAHOBOK I10
00paboTKe Pyl U 000TaTUTEIHLHOTO 000PYIOBAHUS
ETKC nmn EKC § 19 AnnapaTyuk-ruipoMeTamypr 4-ro paspsia
§ 20 AnmapaTyuk-ruipoMeTauIypr S-ro paspsjaa
§21 AnnapaTyuk-ruipoMeTauypr 6-ro paspsaa
§ 28 Omnepatop myJsibTa yrpasieHus: 5-ro, 6-ro paspsaa
OKIIATP 10187 AnnapaTyuk-ruipoMeTamrypr
15948 Oneparop myJibTa yrpaBieHUs

3.2.1. TpynoBasi pyHKuHA

BrinonHeHnue noaAroToBUTENbHBIX PaboOT
U BCIIOMOTaTeIbHbIX ONepaLuit YpoBeHb

P y Kox | B/OL3 P 3.1
IIPOLIECCOB TUAPOMETAILTY PrU4eCcKOM KB HKALIH
nepepadOTKH MIMXTHI (CHIPHSI)

HaumenoBanue

HponcxovxcneHHe 00001IeHHON Opurnsan ¢ 3auMCTBOBaHO U3 1558
TPYA0BO# (HyHKIHU OpHUTHHAJIA
Konx Peructpaumonssiit Homep
OpHUTHHAJIA po(heCCHOHATHHOTO
cTaHgapTa
TpynoBble neicTBus [Tonyuenue (nepenada) nHGOpMAIK TPU IPUEMKE-C/laye CMEHbI O CMEHHOM

MMPONU3BOJACTBCHHOM 3aIdHUH, HC3AKOHYCHHBIX ITPOU3BOACTBOM
HoATOTOBUTCIIBHBIX pa60TaX 1 BCIIOMOT'aTCJIbHBIX OIEpalusix, COCTOSIHUN
pa6oqer0 MECTa, HCII0JIaJKaX B pa60Te O6CHy>I(I/IBaCMOFO O60py,I[OBaHI/ISI u
IMPUHATBIX MEPaAx IO UX YCTPAHCHUTIO

KOHTponb cOCTOSHUSA OTpaskIEHUI U NCIIPABHOCTHU CPEZACTB CBSI3H,
MPOM3BOJICTBEHHOI CUTHAIM3AIINHU, OCBEIIEHHOCTH pabouero Mecra,
OJIOKMPOBOK, aBApUIHOTO MHCTPYMEHTA, IPOTUBOIIOKAPHOTO 000PY10BaHHS
YYacTKOB MPOIECCOB THAPOMETAILTY PrU4ecKoil nepepaboTKu ChIpbs AT
MIPOM3BO/JICTBA JIETKUX, PEIKUX, PEKO3EMETbHBIX U MPOYUX LIBETHBIX
METAJUIOB

KoHTposb cOCTOsIHYSI OCHOBHOT'O 000PY/IOBAaHUS, BXOJISIIETO B COCTAB
TEXHOJOTUYECKHX TIEPE/IeNIOB: BhINIETAYNBaHNUS; 00ECKpEMHUBAHUS;
CTYIICHMSI U TPOMBIBKHU IIJIAMOB (0Ca/iKa); JEKOMIIO3UINH, KapOOHU3aLUN
AITIOMHUHATHOTO PAcTBOPA, CyJIb(haTalluu U XJIOPUPOBAHHUS; SKCTPAKIIUH,
HOHHOTO OOMEHa (COpOITMN); AMIOUPOBAHUS (JIECOPOIIHH ); SKCTPAKITUH,
dbunsTpamuy, a Taxke KUII u 3axeiictTBoBaHHOTO Ha mepeenax
BCIIOMOTaTeJIbHOTO 000PYT0BaHUS




BersiBiieHne Tedell pacTBOPOB U IyJIbIIbI YEpEe3 HEIIOTHOCTH B JIFOKAX,
(1aHIEBBIX COCTUHEHUSAX, CAIbHUKOBBIX YINIOTHEHHSIX, Yepe3 OOITHI
KpeIUIeHNs OpOHU, BBISIBJICHUE HCTOUHHUKOB [TAPEHMUS], TOPHIBOB (CBULIEH) U
IIPUHSITHE MEP 10 UX YCTPAHEHUIO

OOcnyxuBaHue anmaparypsl (000pyI0BaHUs), 3a]1eHCTBOBAHHOTO B
MIPOU3BO/JICTBE JIETKUX, PEIKUX U OJarOpOIHBIX METAIIOB, PEAKO3EMEIIbHBIX
MaTEepUajoB, a TAKXKE MOIYIIPOYKTOB: YCTAHOBOK MTPUTOTOBIICHUS
M3BECTKOBOT'O MOJIOKA, TPEXKAIBIIUEBOTO THIPOATIOMUHATA U €0 JIO3UPOBKH,
AJIEKTPOYAIIl, YEPHBIX KOTJIOB, MEIIAJIOK, KayCTU(UKATOPOB, TIEPKOISTOPOB,
KapOOHU3aTOPOB, YCTAHOBOK MPUTOTOBIICHUS (DJIOKYIISIHTA, BAKYyMHBIX,
TPAaBUJIBHBIX U BBIMAPHBIX 0AKOB, BBITIAPHBIX U BBIIIEIAYNBATEILHBIX
YCTaHOBOK, aIllapaToB JUIsl TPABJICHHS IIEIIOKOB, OOMEHHOTO Pa3JIoKEHUS U
YBapOUYHBIX, MEXaHUYECKUX KPUCTAJUIN3aTOPOB, PEITYIbIATOPOB,
[JIAMOOTCTOWHUKOB, OCaTUTEIBHBIX anapaToB, GIOTOMANINH, (GUIBTPOB
(GWIbTp-nIpeccoB, HeHTPU(YT, BUOPAIIMOHHBIX CUT U BCIIOMOTATEIbHOTO
00opyI0BaHUs

KouTponb cocTosiHus TpyOOIpOBOIOB, MAPOMPOBOIOB BEICOKOTO U HU3KOTO
JIaBJICHUS, KOMMYHUKAIMH PAaCTBOPOB, IYJIbIIbl, KUCIIOT, LIEI0YEH, BOJIBI,
CKaTOro BO3/yXa, KOHJEHCaTa, IOPIIHEBBIX HACOCOB U YIJIECOCOB, HACOCOB
110/1a4M BOJIbI (IIOBBICUTEIIEN) U LIUIaMa, PEIYKTOPOB U IEPEMELLINBAIOIINX
YCTPOMCTB

IIpuemMka 1 MOArOTOBKA K IIyCKY OCHOBHOI'O U BCIIOMOTaTE€IbHOIO
000pyI0BaHUs, CUCTEM PETYIUPOBAHUS IPOLIECCOB, HACOCHBIX YCTAHOBOK,
KJIAIIaHOB, 3aIIOPHON apMaTypbl M JaTYUKOB U3MEPHUTEIbHBIX IPUOOPOB, B TOM
YHCJIe IOCIE OCTAHOBOK HAa PEMOHTBI, TPO(MUIAKTHKY WU OYUCTKY

3anuBKa, 3arpy3ka B alnapaTypy TEXHOJIOIMYECKHUX MPOAYKTOB, MAaTEPHAJIOB,
pacTBOPOB, KUCIIOT, IEJIOUEH, pEareHTOB, ITyJIbIIbl, KOHIIEHTPATOB,
noJy pabpukaToB, IPOMIPOIYKTOB U 000OPOTOB

KOHTpOJ'IB 3aBHCaHUs 1IJIaMa B TPY6OHpOBOI[aX pa3srpy3o4HoMm u 1nmoaayvu, B
BCPTUKAJIBHOM allrapare, nmogavdu u TeMIepaTypsbl HpOMBIBHOfI BOJbI, pa6OTI>I
IMHCBMOIWJIMHAPOB HAa Pa3rpy304YHbIX KpaHaX BEPTUKAJIILHOI'O alIiapara

KoHTposb naBnenus Ha Hacocax, 00€CTIeUnBAIONINX TEXHOJIOTHUECKUN
MIPOLIECC, TEPEKAYKY U TPAHCIIOPTUPOBKY KHCIIOT, I1€JI0Ka, pAaCTBOPOB,
MyJIBIIBI, TPOMITPOTYKTOB, 000POTOB, IUIAMOB, OTXOJIOB M TOTOBOM
MPOIYKIMH B MPOU3BOJICTBE JIETKUX, PEIKHX, PEIKO3EMENBHBIX U TPOUUX
LBETHBIX METAJLJIOB

TpancnopTupoBKa, CKJIaJupoBaHue, pachacoBKa U 3aTapuBaHUE PEaKTUBOB,
B3BEIIMBAHUE, BBITPY3Ka MPOAYKIIMH, PA3INYHBIX MaTepHaIOB 1 000OPOTOB

Jlo3upoBKa chIpbs (pacTBOPOB, MYJIbIIbL, CIIOKHBIX COJIEBBIX CUCTEM),
pEareHToB, MaTepUaIoB U XUMHUKATOB, M10JIABAEMBIX B TEXHOJIOTUUECKHE
MIPOLIECCHI TPOU3BOJICTBA JIETKUX, PEIKUX U OJIaropoJHBIX METAJIOB,
pEAKO3EMENbHBIX MaTEPHUATIOB

HarpeB pactBopoB, menodeid, KMCIOT, BOJIbI, 00pab0TKa KUCIOT, TPOMBIBKA
MEeCKOB, IIIJIAMOB, TUJPATOB, OCA/Ka, JCKAHTAIIUS PACTBOPOB IMPOU3BOJICTBA
JICTKUX, PECAKUX U 6HaFOpO)IHBIX MCTaJIJIOB, pCAKO3EMEIIBHBIX MAaTCPHUAJIOB

KonTtpomns kauecTBa (pu HEOOXOJUMOCTH PaliOAKTUBHOCTH) KOHACHCATA,
0TOMPAEeMOro U3 MoAOorpeBaTesei pacTBOPOB, MYJIbIIbI, 101aBaEMON B
aBTOKJIaBHBIC OaTapen

IlepexaunBaHue, 3arpy3Ka, BEI'pYy3Ka, IEpEMELINBaHUE, IPOCENBAHNE,
OYHCTKA, BOIHAS M KUCIOTHast 00paboTKa MCXOMIHOTO CHIPhS M MaTepuasia B




MIPOM3BOJICTBAX JIETKUX, PEKUX U OJIaropoHBIX METAIJIOB, PEIKO3EMETbHBIX
MaTEpUajIoB

OrnpezenieHre COOTHOIICHUM KUIKOE — TBEPIOE, MOJTYJICH, TJIOTHOCTH,
MIEJIOYHOCTH, KUCIIOTHOCTH, MyTHOCTH PacTBOPOB, 110/1aBaCMbIX B
TEXHOJIOTHYECKHUE arperaThbl THAPOMETAUTYPTHUECKOTO MPOU3BOJICTBA JIETKHUX,
peAKUX U OJIArOPOAHBIX METAIIOB, PEIKO3EMEIbHBIX MATEPHAIIOB

HpI/IFOTOBHeHI/Ie PacTBOpPOB COJIGI>'I, KHCJIOT, HlCJ'IO‘*IGfI, OKHUCJIOB TYT'OIINIAaBKUX
MCTaJIJIOB C PA3JIMYHBIMU IIpHCaAKaMU, IIPOMBIBKA 1 00e3BOKMBAaHUE KUCIIOT

[ToaroroBka HOHOOOMEHHOM CMOJIBI, 3arpy3Ka KOJIOHH CMOJIOH,
MMPUTOTOBJICHUC U ITOJa4a UCXOAHBIX PACTBOPOB B IIPOU3BOJACTBC
peKO3eMENIbHBIX METAJIJIOB

IIpurorosneHue nyJblbl, paCTBOPOB, PEareHTOB, IIEPEKAaYKa U BBITPY3Ka
MOJyIPOAYKTOB (OCajKa, KeKa, miama, morypadpukaToB), TOTOBOM
MNpOAYKIHHU B IMIPOU3BOJACTBC TUTAHA U PCAKUX MCTAJIJIOB

O6paboTka ocazka (IUIaMOB): MPOMBIBKA, CyIIIKa WU MPOKaIBaHHE,
B3BEIIMBAHHUE, PACCUTOBKA U ()aCOBKA MJIM TPAHCIIOPTUPOBKA B CIICTYIOLIHI
TEXHOJIOTUYECKH arperart (y4acToK), BEIIIAPUBAHHUE PACTBOPOB, MYJIBITHI,
GuIbTpaIuUs MPOMIIPOIYKTOB, IIJIAMOB, KEKOB, IINIAKOB B TIPOU3BOJICTBE
TUTaHA U PEIKUX METAJLJIOB

I[OCTaBKa cepHoﬁ KHCJIOTBI U THAPOKCHUAA aJIFOMHUHUA, 3arpy3Ka HIUXThI B
KOTJIBI B ITpoHeccax NpUroTOBJICHUA CCPHOKUCIIOTO INTMHO3EMa

HpI/IeM ChIpbd U MAaTCPHUAJIOB, I10OAA4a U 3arpy3Ka CbIpbs, pCaKTHUBOB U
HOJ'Iyq)a6pI/IKaTOB, JA03UPOBAHUC B ITPOU3BOJACTBEC BBICOKOYHCTHIX,
THAPOOKUCHBIX U I'aJIOTCHUIHBIX COCI[I/IHCHI/Iﬁ PCAKHX MICJTIOYHBIX MCTAJIJIOB

[IpuroroBneHne 1eMUHEPATU30BaHHOM, TPOTUEBOM U TSXKEIIOW BOJIBI,
pPacTBOPOB KUCIIOT, COJIEH U IIEJI0YEN 3aJaHHON KOHIIEHTPALlUU B
MIPOU3BOJACTBE BBICOKOUYHUCTBIX, TUAPOOKUCHBIX U TAION€HUIHBIX COCIMHEHHUI
PEAKUX IIETIOYHBIX METAJIOB

Boccranosnenue paboTocrnocoOHOCTH (PUIBTPOBATBHOTO 000PY10BaHUS
u/Win GUIBTPYIOMIKX 3J€MEHTOB

AcnupanvioHHasi, TupaBIndecKas U pyyHasi OUUCTKA OT TEXHOJIOTMYECKUX
HapOCTOB TPYOONPOBOJIOB, IJIOLIAA0K U y3JI0B 000pyAOBaHuUs, OT pa3inBa
yJIbII, PACTBOPOB, CMa30YHBIX MaTepuanoB 000pyAOBaHNUS, JIECTHUL U
IUIOINAJ0K B 30HE 00CITy>)KHBaeMO! aBTOKJIaBHOM OaTapen

Y4eT roTOBOTO CBHIPBS, TPOMIPOIYKTOB U 000POTOB, pacxo/ia KUCIIOT,
IeJI0YeH, peareHTOB M BCIIOMOTATEIbHBIX TEXHOJOTUUECKIX MaTePHUAIIOB

Benenue arperaTHOro )KypHaia U y4eTHOW JOKYMEHTAIUU paboyero Mecra
paboTHUKA Ha MOATOTOBUTEIHHBIX pad0OTaX U BCIIOMOTATENbHBIX OMEpaIusaxX
MIPOIIECCOB TUAPOMETAIUTYPTHYECKON MepepabOTKH CHIPhS ISl IPOU3BOICTBA
JIETKUX, PEIKUX, PEIKO3EMENBHBIX U TPOUYUX IIBETHBIX METAJIOB

Heo6xonnmele ymeHus

Omnpenensats BU3yanbHo uiaH ¢ ucnosb3opanueM KUII oTknonenus
nokasaresei paboThl U TEKYIIETO COCTOSHUS OCHOBHOTO M BCIIOMOTaTEJIbHOTO
000pyA0BaHNs, MEXaHU3MOB U YCTPOUCTB, TEXHOJIOTMUYECKOM apMaTyphl,
KOHTPOJINPYEMBIX TaPAMETPOB KOHTPOJIBHO-U3MEPUTENIBHBIX YCTPOUCTB U
CPEJICTB aBTOMATHKH MOAPA3JIEICHNs THAPOMETAIUTYPrudeckoil mepepadoTku
CBIPBS AJI IPOU3BOJICTBA JIETKUX, PEIKHUX, PEJKO3EMENBHBIX U TPOYUX
LIBETHBIX METAJUIOB

BbISBIATE U yCTpaHATH B IPEesiax CBOEH 30HbI OTBETCTBEHHOCTH HAPYIICHUS
FePMETUYHOCTH KOMMYHUKALIUKA TPyOOIIPOBOIOB, 3aIIOPHOI apMaTyphl,
PETYIHUPYIOMUX YCTPOUCTB CUCTEM MEPEKauKH (LUPKYJISIIINN)




TEXHOJIOTUYECKUX PacTBOPOB, BOJBI, [1apa, CKATOr0 BO3/1yXa, CATbHUKOB
HACOCHBIX YCTAHOBOK MOJpAa3/ICIEHUs THAPOMETAILTY PrU4ecKoi mepepaboTku
CBIPBS AJIs IPOU3BOJICTBA JIETKUX, PEIKUX, PEAKO3EMENbHBIX U TPOUUX
L[BETHBIX METAJJIOB

Onpenensars BuzyainbHo, o KUII u (unn) nanaeim ACYTIIT
paboTOCTIOCOOHOCTh OKOHEYHBIX YCTPOHUCTB KOHTPOJIMHTA TEXHOJIOTHUECKUX
IPOIIECCOB MOIPa3ACICHUS THAPOMETAILTYPTUIECKOM TepepabOTKH ChIPbs s
IPOM3BOJICTBA JIETKHUX, PEIIKUX, PEIKO3EMENIbHBIX U IPOUUX [IBETHBIX
METAJUIOB

[TpousBoauTh NpodUIaKTUUECKHE U PEriIaMEeHTHbIE Pa0OTHI O
00CITy’>KHBaHUIO OCHOBHOT'O U BCIIOMOTATEIBLHOTO 000PYI0BaHUS
MOpa3IeIEHUs THAPOMETAIUTY PrUUeCKOM epepaboTKH ChIPhS IS
IIPOU3BOJICTBA JIETKUX, PEIKUX, PEAKO3EMEIbHBIX U TPOUYUX LIBETHBIX
METaJIJIOB

BbInonmHATE peMOHTHBIE pa0OTHI HA y371aX U MEXaHU3MaX OCHOBHOTO U
BCIIOMOTATEeIILHOTO 000PYI0BAHUS TOAPA3ICIICHHS THIPOMETAIUTY PrHUECKON
nepepaboTKU ChIPbs AJI IPOU3BOJCTBA JIETKUX, PEIKUX, PEAKO3EMENbHbBIX U
MPOYMX [BETHBIX METAJUIOB, HE TPEOYIOIINE PUBICYCHUS PEMOHTHOTO
nepcoHalia

OpFaHI/I3OBI)IBaTI> C IIPUBJICUCHUECM ITPU HGO6XOI[I/IMOCTI/I TPAHCIIOPTHOTI'O
Mo/pa3iesieHus TPAHCIIOPTUPOBKY, CKIIAUPOBAHKE, B3BCIIMBAHUE (YUET) U
3aTapruBaHUE PEaKTUBOB

['oToBUTH B npeaenax cBOeH KOMIIETEHIIUH ITyJIbIIbl, PEAreHThl, paCTBOPBI
COJIEH, DIIF0AHTOB, OKUCIIOB, KUCJIOT, IIIeJIoUel, IMaHUIOB C 3aJaHHOMN
KOHIICHTpaIlMen ¢ Pa3IMYHbIMU TIPUCATKaMU, MOHOOOMEHHOMN CMOJIBI B
COOTBETCTBUU C UCMOJIb3yEMON TEXHOJIOTHEN U TEXHOJIOTMYECKUMU
WHCTPYKIUSAMU

BrinonHaTe 3arpy3Ky p€aKTOPHBIX KOJIOHH CMOJIOH B MPOU3BOACTBE PCAKUX U
PEAKO3EMECIIbHBIX MCTAJIJIOB

VYIIpaBiATh 3arpy3Kou, NEPEKAYKON U BBITPY3KOU MOIYIIPOAYKTOB, TOTOBOU
IPOAYKIUH Ha 00CITY>)KUBAEMOM Y4aCTKe MOpa3iesieHus nepepaboTKH ChIpbs
JUISL TIPOU3BOJICTBA JIETKUX, PEIKUX, PEAKO3EMEIIBHBIX U IIPOYUX I[BETHBIX
METaJUIOB

OT6I/IpaTL MNpEACTaBUTCIIbHBIC HpO6LI B COOTBETCTBHHU CO CXEMOH
AHAJIUTUYCCKOTI'O KOHTPOJIA

KommiekcHo 06cmykuBaTh GUIBTPOBAIBHOE 000PYI0BaHUE, TPOU3BOIUTH
OUHMCTKY W/WJIK 3aMeHy (QUIbTPYIOIIUX 3JIEMEHTOB

be3omnacHo mpoBouTh Mporecchl 00padOTKH (TPOMBIBKU U 00€3BOKUBAHUS)
KHCJIOT; HarpeBa pacTBOPOB, MIEI0UEH, KHCIIOT, BOJBI; 00paOOTKH TECKOB,
IJIAMOB, THAPATOB, OCAJIKOB

be3zonacHo npou3BOAUTE 3arpy3Ky U 103arpy3Ky MEOLIUX Tel (I1apoB,
CTEep>KHEH) B MEJIbHUIIBI, 33/IEHCTBOBAHHBIC B TEXHOJIOTUSAX BBIIEIAYMBAHUS U
TUIPOMETAJUTYPrU4ecKoi epepabOoTKU ChIpbs JJI MPOU3BOJICTBA JIETKUX,
PEAKHUX, PEIKO3EMETbHBIX U MPOYUX HBETHBIX METAJIJIOB

[Tpon3BOIUTH KOMILIEKCHYIO TIOJITOTOBKY OCHOBHOT'O M BCIIOMOTaTe€ILHOTO
000pyA0BaHUs MTOAPA3EIICHUS THIPOMETAILTYPrHUeCKON epepabOTKH ChIPhS
AJId TIPOU3BOACTBA JICTKUX, PECAKUX, PCAKO3CMCIIbHBIX U MPOYNX IBCTHBIX
METaJUIOB K paboTe ¥ pEeMOHTaM

IIpuMeHATh cpencTBa UHAUBUIYAIbHOU 3aILUTHI, CPEICTBA MTOKAPOTYIICHUS U
II0JIb30BaTbCs ABAPUMHBIM HHCTPYMEHTOM B ABaPUMHBIX CUTYALUAX




[Tonb30BaThCs MPOrpaMMHBIM OOecTieyeHIEeM, TPUMEHIEMbIM Ha paboyem
MecTe anmapaTyiKa-rupoMeTauTypra nojapasaeiaeHus nepepadoTKu ChIpbs
JUISI IPOU3BOJICTBA JIETKUX, PEAKUX, PEIKO3EMENBHBIX U MIPOYNX LIBETHBIX
METAJIJIOB

Heobxoanmble 3HaHUS

Y CcTpoiCTBO, IPUHIMII ACHCTBUS, OCHOBHBIE TapaMeTphbl paboThl, IpaBUiIa
o0ciry>kxuBaHUs1 000pyAOBaHMs, MeXaHU3MOB U ycTpoiict, KUIT u cpencts
ABTOMATHUKH, IPUMEHSIEMBIX B TEXHOJOTUYECKUX TPOLIECCaX MepepadoTKU
CBIPbsl U1 IPOU3BOJCTBA JIETKUX, PEAKUX, PEAKO3EMENIBHBIX U MIPOYUX
LBETHBIX METAJJIOB

PacnionosxeHune, ycTpoiCTBO, Ha3HAYEHUE, TEXHUYECKHUE XapaKTEPUCTUKH,
IpaBuiia 00CITyKMBAaHUS TEXHOJOTMYECKON apMarTypsl (3allOpHON U
perynupyrolei apMaTypbl, CHCTEMBI TPyOOIIPOBOIOB, HACOCHOTO XO35IICTBa,
JI03UPOBOYHBIX, OJAIOLINX YCTPOUCTB U MEXaHU3MOB), NpuMeHseMbix KUII,
CPEICTB ABTOMAaTUKH U CUTHAIM3ALUN

Y CcTpoHCTBO, IPUHIIMIT ASHCTBUS, OCHOBHBIE ITApaMETphbl pabOThl, IpaBuiIa
o0ciy»xuBaHusi 000py10BaHusl, MEXaHU3MOB U ycTpoictB, KWUIT u cpencts
ABTOMATHKH, IPUMEHSIEMBIX B TEXHOJOTHUECKUX MpoIleccax nepepadoTKu
CBIPbsI U1 IPOU3BOJCTBA JIETKUX, PEAKUX, PEAKO3EMENIBHBIX U IIPOYMX
LBETHBIX METAJJIOB

AHHapaTypHO-TGXHOJIOFI/I‘-ICCKI/IG CXEMBI O6CJIy>KI/IBaCMOFO N TCXHOJOTMYCCKU
CBA3aHHBIX YYAaCTKOB IIponecca Hepepa60TK1/1 ChIpbA JIA IIPOU3BOJACTBA
JICTKUX, PCAKUX, PCAKO3EMCIIbHBIX U ITPOYNX HBCTHBIX METAJIJIOB

Cxembl TpyOOIIPOBOIOB, PACIOIOKEHUE, YCTPOICTBO, HA3HAYCHHE, TTPABHIIA
HKCIUTyaTallui TEXHOJIOTUYECKON apMaTyphl (3alIOPHON U PeryIHpYyIOIeH,
CUCTEMBI TPYOOIIPOBOOB, HACOCHOTO XO03HCTBA, 103UPOBOYHBIX, ITOAAIOIINX
YCTPOWCTB U MEXAHU3MOB) MOIPA3ACICHUS THIPOXUMHUUECKON repepaboTKu
CBIPbsI

CxeMmbl KOMMYHHKaHHﬁ, KOMMYTAalluu, LCIIH allllapaTOB U MECPCKIIIOYCHUA
O6CJ'IY)KI/IBaCMI)IX THAPOMCTAJLTYPIrUdCCKUX arp€raTtoB

Ha3nauenue u pacnonoxenue KMII 1 OKOHEUHBIX yCTPOWCTB CUCTEMBI
ACVYTII noapaznenenus nepepabOTKU ChIPbS AJI TPOU3BOJICTBA JIETKUX,
PEOKUX, PEAKO3EMENIbHBIX U MPOYUX LIBETHBIX METAIIJIOB

TunuyHbple NPUYUHBI U TPU3HAKU OTKIOHEHUH OT YCTaHOBJIEHHBIX
nokasaresei paboThl, HEMCIIPABHOCTEH OCHOBHOT'O U BCIIOMOTaTENILHOTO
000pyI0BaHUs, CIIOCOOBI YCTPAHEHUS U NIPETYTPEKICHHS

MeTo/1b1 BBISIBJICHUSI, THTUYHbBIE IPUYMHBI U IPU3HAKKU OTKJIOHEHUH (cO0eB) B
TEXHOJOTMYECKHX PEKUMaX arperaTtoB (amnmnapaToB) MOApa3eIeHUs
TUPOXUMUYECKON NepepabOTKU ChIPbS, CIIOCOObI YCTpaHEHUs U
pEeAYNPEXKACHUS

MeTo 161 TPOBEPKU TEPMETHYHOCTH 000PYI0BaHHS U KOMMYHHKAII
mporecca nepepadoTKH ChIPbsl sl IPOU3BOJICTBA JIETKUX, PEAKUX,
PEIKO3EMEeNbHBIX U MPOYUX IIBETHBIX METAJNIOB, CIIOCOOBI YCTPaHEHUS U
IIpeIyNpPEXACHNS HENCIIPABHOCTEN

CucreMsbl U peKUMbI CMa3K1, MapKH MIPUMEHSIEMbIX CMa304YHBIX MaTEPHAJIOB,
TOYKH U MEPUOJUYHOCTH 00CITYKUBAHUS Y3JI0B 000PYI0BaHUS
nojipa3/iesieHus nepepaboTKU ChIPhS AJIs MPOU3BOJICTBA JIETKUX, PEIIKHX,
PEAKO3EMEIIbHBIX U MPOYNX LBETHBIX METAJIJIOB

KapThb! momaroBoro BbIMOTHEHUSI ONEpalluii MIIK PETJIAMEHTHI BHITOJTHEHUS
MOJATOTOBUTENILHBIX PadOT U BCIIOMOTaTENbHBIX ONEpallyii mpoiecca
nepepaboTKU ChIPbS AJI POU3BOJICTBA JIETKUX, PEIKUX, PEAKO3EMENbHbBIX U




MMPpOYrX ONBETHBIX METAJIJIOB

['paduik 3arpy3Kku U pa3rpy3KH yCTaHOBOK, CITOCOOBI pacueTa 1 JJ03UPOBKH
peareHToB

Texuudeckue YCJI0OBUA U Tpe6OBaHI/I$I, IpCABABIACMBIC K KAYECTBY PCArCHTOB,
MHXTbI, paCTBOPOB, ITYJIbIILI, THAPATOB, HIJIAMOB, OYUIICHHBIX PAaCTBOPOB
mponecca nepepa60TKH CBIPpbs JIA ITPOU3BOJACTBA JICTKUX, PCAKUX,
PEAKO3EMECIBHBIX U ITPOYXX HBECTHBIX METAJIJIOB

TexHos0rus IPUTrOTOBJIEHUS! PEAr€HTOB, PACTBOPOB KUCJIOT U ILEI0YEH,
MOPSIOK U CIIOCOOBI UX JTIO3UPOBKU

TexHomorus IIPUT'OTOBJICHUA HOHOOOMEHHBIX CMOJI, JJIF0aHTa

POHU3NKO-XUMHUYECKIE CBOMCTBA Hepepa6aTI>IBaeMBIX MaTc€pHralios,
Y4aCTBYIOIIHX B IIpoHeccax nepepa60TKH CBhIpbA JIA IIPOMU3BOJACTBA JICTKHX,
PEAKHX, PCAKO3EMEIIBHBIX U ITPOYHX IBETHBIX METALJIOB

HasnaueHune, cocTaB 1 OCHOBHbBIE CBOMCTBA MPUMEHSAEMBIX LIEI0YECH, KUCIIOT,
TEXHOJOTUYECKHUX PACTBOPOB, PEAreHTOB, MYJIbITbI, 000POTOB, ITUIAMOB

HopMmbl pacxoia npuMeHsIEMbIX MaTEpUAJIOB U SHEPTOHOCUTETIEH

HpaBHna 3arpy3Ku 1 BbII'PY3KHU THAPOMETAJIITYPIrUuiCCKUX arperaToB Imponecca
nepepa60TKH ChIpbA IJIs1 IPOU3BOACTBA JICTKUX, PCAKHUX, PCAKO3CMCIIbHBIX U
IMPpOYHX LHBCTHBIX MCTAJIJIOB

HpaBHna XpaHCHUA PCAKTUBOB, KHCJIOT, H_ICHO‘Ieﬁ Hn MaTCpualioB,
CoACpIKAUX AparouCHHbIC MCTAJLJIbI

[TpaBuia BoccTaHOBNIEHHS paOOYUX CBOMCTB M CMEHBI (DMIIBTPOB W/HITH
OYHUCTKH (PUIBTPYIOIIUX HIIEMEHTOB

ITocnenoBaTenbHOCTD U MpaBUiIa MIyCKa U OCTAHOBKH OCHOBHOTO U
BCIIOMOTaTeIbHOr0 000pYyI0BaHNUs Ipoliecca nepepaboTKH ChIPbs AT
IIPOM3BOJICTBA JIETKUX, PEIKUX, PEIKO3EMENbHBIX U MMPOYUX [IBETHBIX
METAJUIOB

CxeMbl CUTHaJIn3allii 1 6J'IOKI/Ip0BKI/I, CHUCTCMBI BHYTpHHeXOBOfI CBA3HU U
CBA3U CO CMCKHBIMH IICPEACTIAMU TTOAPA3ACIICHU A nepepa60TI<H ChIpbs JJI1
MMPOMU3BOJACTBA JICTKHUX, PCAKUX, PEAKO3CMCIIbHBIX 1 IPOYUX [BCTHBIX
MCETAIJIOB

Tpe6OBaHI/I$I I/IHCTp}/KI_II/II\/'I o O6CJIy>KI/IBaHI/IIO OCHOBHOTI'O M BCITIOMOTaTCJIbHOT'O
060py,[[0BaHI/I$I noapa3aAciiCHUs nepepa60TKI/I ChIpbs JIS IPOU3BOJACTBA
JICTKUX, PECAKNX, PCAKO3EMCIIbHBIX U ITPOYNX HBECTHBIX METAJIJIOB

[TpaBuna paboThI ¢ KUCIOTaMH, IIEJI0YaMH, BAKYYMHOM TEXHUKOIA,
anmnaparypoii, padoraromiei o U30bITOYHBIM JaBIEHHEM, CO CKATHIMH,
TOPSIYMMH U TOKCUYHBIMH Ta3aMH, HapoM

HpaBI/ma OCTAHOBKH U ITyCKa OCHOBHOI'O X1 BCIIOMOT'aTCJIbHOI'O O60py210BaHI/I$I
noapa3aciiCHUA nepepa60TI<I/I ChIpbA JIA TPOU3BOJACTBA JICTKHUX, PCAKUX,
PCAKO3CMCIIbHBIX U TPOYNUX HBCTHBIX METAJIJIOB

TpebGoBaHMs K TEXHOJIOTHYECKOMY HHCTPYMEHTY, PUCIOCOOIEHUSM
nojipa3/iesieHus nepepaboTKU ChIPhS AJIs IPOU3BOJICTBA JIETKUX, PEJIKHX,
PEAKO3EMEIIBHBIX U IPOYUX LBETHBIX METAJIJIOB

TpebGoBanus TUIaHA 10 JIOKAIA3AIUN U JIMKBUIAITAN TTOCJICICTBHI aBapuii Ha
00CITy)KMBaE€MbIX yYaCTKax MOIpa3iejeHuUs epepadOTKU ChIPhS IS
MPOU3BOACTBA JIETKUX, PEAKHUX, PEAKO3EMEIbHBIX U MTPOYMX LIBETHBIX
METaJIoB

TpebGoBanusi OUPOUHON CHCTEMBI M HAPSIOB-JIOMYCKOB TIPH paboTe B
MIOIpa3ICIICHUH TTepepabOTKH CHIPBS IJIsl TPOU3BOJICTBA JIETKHX, PEIKHX,
PEIKO3EMENTbHBIX M TPOYMX [BETHBIX METAJUIOB




TpebGoBanus 0XpaHbl TPY/1a, TPOMBIIIUICHHON, YKOJIOTHIECKON M TIOKapHOU
0e30macHOCTH Ha 00CTY’KMBaEMOM y4yacTKe MoIpa3/ieieHus IepepadoTKu
ChIpbA JIA TPOU3BOACTBA JICTKHUX, PCAKHUX, PCAKO3CMEIIbHBIX U ITPOYHX
IBETHBIX METAJIJIIOB

[TpaBuia BeieHHUs U XpaHEHUs] TEXHUYECKOHN IOKyMEHTAallUK Ha
00CITyKMBAaEMOM y4acTKe MOJpa3AeICHUs IePEePAOOTKH ChIPbS IS
IIPOU3BOJICTBA JIETKUX, PEIKUX, PEAKO3EMEIbHBIX U MPOUYUX LIBETHBIX
METAJUIOB

[TporpamMmmHoe obecrieueHre paboyero Mecta Ha 00CITy)KMBA€MOM YUYacTKe
noipas3ziesieHus nepepaboTKU ChIPbS AJIsl IPOU3BOACTBA JIETKUX, PEIKUX,
PEAKO3EMEIIbHBIX U MPOYHUX [[BETHBIX METAJLJIOB

Oco0ble yCIIOBUS IOITYCKa K
pabore

Jpyrue xapakTepuCTUKU

3.2.2. TpynoBasi pyHKuusA

VYrpaBieHrue TeXHOJIOTHUSCKIMHU
IPOIIECCAaMH aBTOKJIABHOT'O, IIPOTOYHOTO,
aruTaIl[HOHHOTO BBIIIEIAYNBaAHUS
(OokcuTa, crieka, myJbIIbl,

v
Hamnmenosanue IIOJIYIIPOYKTOB U CHIPbS JJIs Koxn B/02.3 POBCHb 3

MMPON3BOACTBA JICTKUX, PCAKHUX LBCTHBIX
METAJIJIOB U PEIKO3EMETbHBIX
MaTepHuayioB), 00ECKPEMHUBAHUS U
KapOOHU3ALUU ATTIOMH

KBaITU(DUKAITHA

[IpoucxoxaeHne 0600MCHHOM
TPYIOBO# GYHKIMH

Opurmsan e 3aMMCTBOBAHO U3 1558
OpHUTHHANA
Koz Perucrpannonusiii Homep
OpUrHHaNa npodeccroHanbHOrO
cTaHaapra

TpynoBsie 1eicTBUS

[Tonyuenue (nepenaya) nHGOPMAINH MPU TPUEMKE-ClIaue CMEHBI O CMEHHOM
MTPOU3BOJICTBEHHOM 33JIaHUH, O TEXHOJIOTHYECKUX PEKUMAX 00CITY)KHBACMOTO
00opyToBaHus, 00 UMEBIIIMX MECTO B TCUCHUE CMECHBI OTKIIOHCHHSX OT
YCTaHOBJICHHBIX PEXKMMOB, HETIOJI/IKaX U OTKa3ax B paboTe
TEXHOJIOTHYECKOTO 000pyA0BaHUS TEXHOJIOTUUECKOTO mepeena (yqdacTka)
BBIIIIETIAYMBAHUSI IPOU3BOJICTBA TTTMHO3EMA U MIPUHATHIX Mepax Mo UX
YCTPaHEHUIO

KOHTpOJ'IB HaJIMYUAg U COOTBETCTBUA HOpMATUBAM MCXOIHBIX CBIPbS,
BCIIOMOT'aTCIBHBIX U O60pOTHBIX MaTCpHraJIOB, IIPUCATOK AJId BEACHHUA
TCXHOJIOTUYCCKOTI'O IMMPONECCCa BhIICIIAYUBAHUA

[IpoBepka (pu mpreMKe CMEHbI) paboTOCIIOCOOHOCTH TEXHOIOTMUECKOTO
000pyI0BaHUs1, COOTBETCTBUS (PAKTUUYECKUX PEKUMOB paObOTHI
TEXHOJIOTUYECKOT0 000py10BaHMsl B NEPEXOASIINX [IUKINYHBIX U
HENPEePHIBHBIX MTPOLECCaX 3aJaHHBIM

[IpoBepka cocTosSHUS KOPITYCOB aInaparypbl, F’€PMETUYHOCTH U YINIOTHEHUHN
IJIaMOTPOBOJIOB, ITYJIHIIONPOBOIOB, HIEIOKOMIPOBOJIOB, TAPOIPOBOIOB




BBICOKOT'O JJaBJICHHs, KOMMYHHKAIUI paCTBOPOB, BOJBI, CKaTOT0 BO31yXa,
rapa HU3KOI'O JIaBJICHMs U KOHJICHCATa, HAJIM4Ms TeUeH U3 pe3epByapoB U
(UTHHTOB, IPUHATHE PELICHUH O TIOPSIIKE YCTPAHEHUS BBISBICHHBIX
HEIOJIAaI0K

KouTposb naBnenus mapa, JaBiaeHHs U TEMIEPATyPhI MyJbIIbl, I0JABAEMbIX B
aBTOKJIAaBHYIO OaTapero, TeMIepaTypbl TEIUIOHOCUTENS U PETYIMPOBaHUE
3arpy3Ku

KOHTpOHB JaBJICHUS Ha IIOPIIHEBBIX HACOCAX JJIA 6aﬁep0BCKOFO cnoco6a, Ha
yriaecocax IJid mponecca 06CCerMHI/IBaHI/I${

Benenne TeXHOIOTHYECKOTO mponecca aBTOKJIaBHOI'O BbIIICIaYUBAHUA
ITYJIBIIbI OOKCHTa B 6aTapee ABTOKJIaBOB HEIIPEPBIBHOI'O ,HCP'ICTBPIH B
COOTBETCTBUH C TEXHOJOTHYECKOH HHCTPYKHHeﬁ

PerynupoBanue mpouecca aBTOKIaBHOTO BBIIIEIAYUBaHHsI OOKCUTA C
MOMOIIIBIO0 U3MEHEHHS 3arpy3KU aBTOKJIABHOM OaTaper OOKCHTOBOM IyJBIIOM
U [TOJA4H 1apa BBICOKOT'O JABJICHUS

VYpaiieHHe MPOIECCOM (TEMIIOM) 3arpy3Ku CIieka, o aqi 000pOTHOTO
pacTBOpa, COMOIICIOYHOTO PACTBOPA B TPYOUAThIC BhILICIAYNBATEIIN

Benenue TeXHOIOrHYECKOTO Imponuecca IMpoToYHOIrO BhIMICIIAYMBaAHHA nepBoﬁ
cTaauu CIICKa O60pOTHHM pacTBOpOM B Tp}I6‘IaTLIX BBINICIAaYMBATCIIAX

PerynupoBanue KOHIIEHTpAIMN OKCH/IA AIFOMUHUS B aJIOMUHATHOM PacTBOpPE
W3MEHEHHUEM pacxojia 000POTHOTO PacTBOPA B TpyOUAaThIe armaparhbl

PerynupoBanue kaycTUUECKOro MOIYJIS B aIFOMMHATHOM PacTBOpE
U3MEHEHHEM PacXo/a COJOUIETIOYHOI0 PacTBOpa B TPyOUaThIE arnapaTsl

KoHTposs paboThl CCTEMBI aBTOMAaTUYECKOTO YIIPABJICHUS 3arpy3Koi crieka
U pacxoja 00OpOTHOTO PacTBOpa B TPyOUAaThIH ammapat, HOAadH,
TEMIEpaTypbl U KauecTBa MOCTYMNAIOIIETO ClieKa (110 BHELTHEMY BUIY),
MPOU3BOINTENIFHOCTH KOHBEHEpa M 3aIlOJIHEHHSI €r0 CIIEKOM,
paboToCrocOOHOCTH TEUEK, TapaMeTPOB pabOThl TPYOUATHIX aNaparos,
KOHIIEHTPALIMH CIIMBA AJJIOMHUHATHOTO PACTBOPA C PETYJISIPHBIMU 3aMepaMu
IUIOTHOCTH

KonTpons paboTsl KOHBEHEPOB, HACOCOB 0OOPOTHOTO U ATFOMUHATHOTO
PacTBOPOB, aCIUPAITIOHHO-TEXHOJIOTHUECKUX YCTAaHOBOK, 0AKOBOM
anmapaTtyphbl, TPyOOIIPOBOJIOB U 3aIIOPHOM apMaTyphbl, 33/ICHCTBOBAHHBIX Ha
y4acTke

KoppektupoBka 1mo qaHHsIM Ja00PAaTOPHBIX aHAIU30B TIPOO PEKUMOB
nporiecca — qo0aBiieHNne UK yOaBJIeHHE CrieKa, 000pOTHOTO pacTBOPa,
COJIOIIETIOYHOTO pacTBOpa

YmpasiieHue nporeccaMu MepeKavyky, CIMBa TpyoUuaThIX anmapaToB (KPEmKoro
pacTBopa B TUAPONUKIIOHKI IS OCBETIICHUS M OTIEJICHUS TBEpAOi (as3sl OT
pacTBopa); pa3rpy3KH CIieKa Mocye BHIIEITaYNBaHMs IEPBOM CTAINH U TIECKOB
THJIPOIIMKIIOHOB B CTEP’KHEBBIC MEITLHUIIBI; TIPOIIECCOM U3MENTbYCHUS CTIeKa
710 YCTAaHOBJICHHOHM TOHHWHBI; TPOIIECCOM (TEMITOM) 3arpy3KH CIieKa, TIoJaqu
(103UPOBKOIT) COAOIIETIOYHOTO PaCTBOPA U 0OOPOTHOT'O pacTBOpaA B MpoIiecce
aruTalMOHHOTO BHIIIETaYUBAHUS

BGJIGHI/IG TEXHOJIOTHYCCKOTO IMPOoIECCa aruTalilMOHHOI'O BhIIICIIAYNBAHUA
AITFIOMOCOJACPKAIICTO CIICKA B CTECPIKKHEBBIX MCJIbHUIAX

KonTponbs MexaHn4yeckux pakTopOB, OMPEACIISIONINX Ka4eCTBO
aruTallMOHHOT'O BBIIIETAUYUBAHMSI, Pa3MOJIa CIIeKa U U3MENIbYEHNUS 1IIaMa:
MOBBIIIEHHAs TEMIIEpaTypa, HATMYKUE KPYITHOI0, MEJIKOT0, OIJIaBJIEHHOTO,
HE/IONEUSHHOI' 0 CIIeKa, Majiasl 3arpy3Ka MeJIbHUI] CTEPKHAMM, [IapaMu




KoHTpo:b nepexadyky myJabIbl CTEP>KHEBBIX MEJIBHHUIL ITOCIIE TPOTOYHOTO U
ArMTallMOHHOTO BHIIIEIAUYMBAHUS IO TEXHOJOTHIECKOH cXxeMe: 0aK- «CcBeuay —
MEIIAJIKK — Y3€Jl BEPTUKAIBHBIX almapaToB s KIaCCH(PUKAIIUU 1 IIPOMBIBKH
[iama — CryCTUTEIH IS OCaXIEHUS C UCTIOIb30BaHUEM (PIIOKYIISIHTA
TBEPJIbIX YACTHII, CTYIICHUS IILJIaMa

Benenue TeXHOIOTHYECKUX MPOIIECCOB JIBYX CTAIAMI 00ECKPEMHUBAHUS
QITIOMHUHATHOT'O PAacTBOPA (OCAXKICHUS U MEPEBOJIa JUOKCUAA KPEMHUS B
(hopMy HEpaCTBOPUMBIX COCTUHEHHI ) B OaTapesix aBTOKJIABOB HETIPEPHIBHOTO
JIeHCTBUS

Benenne TeXHOIOTHUECKOTO TpoIiecca KapOOHU3AIUHU aTFOMHUHATHBIX
pacTBOpoB 0apOOTHPOBAHMEM PACTBOPA CMECHIO COACPIKALINX TUOKCHT
yriepo/a ra3oB ¢ MOJIYYCHUEM THAPOKCHIA ATFOMUHHUSA, COIOBOTO U
COJIOUIETIOYHOTO PACTBOPOB

KouTpoab u perynupoBanue mojiaqu 3aTpaBOYHOTO THIPOKCHIA AIFOMUHUS B
MepBbI KapOOHU3ATOP, ABIMOBBIX Ta30B B 6apOOTEphl KapOOHU3ATOPOB,
MePEeKaYKH IyJIbITbI IEPBOM cTaany KapOOHMU3ALMHU HA CTYIIEHHE, BTOPON — Ha
6arapeu IeKOMII03€pOB MTPOU3BOICTBA COAOIPOTYKTOB

MOHHTOPUHT TapaMeTPOB, OMPEAEIAIONINX U XapaKTEePU3YIOIIUX X0
MIPOLIECCOB aBTOKJIABHOTO M MPOTOYHOTO (arUTAIIMOHHOTO) BhIIIETaYUBAHMUS,
o0ecKpeMHUBAHUS ¥ KapOOHM3AINH — JABJICHUS TIapa, TaBJICHUS U
TEeMIIepaTyphl MYJIbIIb, TI0JIABAEMBIX B TEXHOJIOTUYECKHUE arperarsl,
TEeMIIepaTyphl TETUIOHOCUTEIISI, COOTHOILLICHHUS KUKOE — TBEPIIOE,
MOCTYTJICHHUS Ha 1epepaboTKy HETOEYSHHOT0, OTLIABICHHOTO U/HITN
KPYIHOTO (MEJIKOT0) CIeKa, OOKCHTA, YACTHHOTO BeCca, TEMIIEPATYPHI,
MOJIyJIel U KOHIICHTPAIIUU PACTBOPOB, MyJIbIIbI, IaBIICHUS B ammapaTax,
COJIepKaHUsl OKCUJIA ATFOMUHUS

OoOecrneyeHre MaKCUMAIBbHOTO U3BJICYEHUS OKCHUIIA AITFOMUHUS U3 OOKCHUTA U
He(deTMHa B COOTBETCTBUH C 33JaHHBIM TTapaMeTPOM

KoHTpoib X0/1a TEXHOIOTNYECKOT 0 MPOLIECCA, COCTOSIHUSA U PEKUMOB pabOThI
TEXHOJIOTMYECKHUX arperaTroB, 3arpy304HbIX YCTPONCTB, IEPEKAYNBAIOIIETO
000py10BaHUs, IPUBOJOB U OOBSI3KH arperaToB ¢ OCYILIECTBICHUEM 110 Mepe
HE00XOIMMOCTH KOPPEKTUPYIOINX 1EHCTBUI

OT60p P00 B COOTBETCTBUU CO CXEMOI aHATUTHYECKOTO KOHTPOJIS

Koopaunanus ¢ mepcoHanoM CMEXHBIX U TEXHOJIOTHUECKU CBSA3aHHBIX
y4acTKOB (TIOpa3esieHui)

HO)IFOTOBKa K PEMOHTY, BEIBO/ U3 pa6OTBI, OYHUCTKA OT TEXHOJIOTHYCCKUX
HapOCTOB, TPUEMKA M3 PEMOHTA, TTOATOTOBKA aBTOKJIABOB (aBTOKJIABHOM
Oatapen) U BCIIOMOTaTeJIbHOr0 000pYI0BaHMS K MMyCKY, 3aIIyCK B paboTy

NurepaktuBHas padbora ¢ ACYTII rexnonorudyeckoro nepeaena (yuyactka)
BBIIEIAYMBAHMS, 00€CKPEMHHBAHHUS U KapOOHU3AIMKA HA YPOBHE
KBaTM(UIIUPOBAHHOTO TIOJIH30BATEISI, BBO HH(POPMAIIUH B CHCTEMY

Benenue arperaTHoro XypHaia U y4eTHOW JOKYMEHTAIIUU pabo4yero Mecra
paboTHUKA MO TPOU3BOJICTBY INIMHO3EMa Ha 00CITY)KMBAaEMOM y4acTKe

Heo6xonnumele ymeHus

Omnpenenars BuszyanbHo, ¢ nomoiibio KUIIT u cpeacts ACYTII cocrosinue u
TOTOBHOCTB K pab0OTE OCHOBHOTO U BCIIOMOTAaTeILHOTO 000PY/I0BaHHS,
TEXHOJIOTHYECKON OOBS3KH THIPOMETAILTYPTHUECKHUX arperaTos,
COOTBETCTBHUE PEKUMOB PabOThI 000PYAOBaHUS 33 JaHHBIM, OTKJIOHEHHS
rapaMeTpoB 00CITyKHBAEMOI0 TEXHOJIOTUYECKOTO MpoIiecca, ONpeaesaTh
MIPUYMHBI U IPUHUMATh KOPPEKTUPYIOIINE MEPHI

PaccuntbiBaTh 103MPOBKHU (KOJMYECTBA) BBOAUMBIX B HCXOHBIE PACTBOPBHI,




UINXTY, [YJIbIly, KOHLIEHTPAThl KOMIIOHEHTOB (XMMHYECKHUX PEareHToB,
MIPHUCAIOK, BCIOMOTATEIbHBIX B 00OPOTHBIX MAaTEPHUAIOB) B 3aBUCUMOCTH OT
MIPOU3BOJICTBEHHOIO 3a/IaHUsI

VYrpaBnsTh 3arpy304HbIM 000PYIOBaHHEM M MEXaHU3MaMH
ME>KOIIEPAIIHOHHON TPAHCIIOPTUPOBKH TTOJTYIIPOTYKTOB, OCHOBHBIM H
BCIIOMOTATENIbHBIM 000PY/JOBAaHUEM aBTOKIJIABHBIX OaTapeil, TpyOouaThIx
BBILICTIAYMBATEIICH, CTEPIKHEBBIX M IAPOBBIX MEJBHHII, THIPOIIMKIOHOB,
BEPTUKAJIBHBIX alllapaToB, CTYCTUTEICH, MEIIAJIOK, CEMapaToOpOB,
KJIAaCCU(UKATOPOB, PUIBTP-YCTAHOBOK, 33/ICHCTBOBAHHBIX B 00CITYKHBaEMbIX
nporeccax

PerynupoBaTh X0/ TEXHOJIOTMYECKUX IIPOLIECCOB, PEKUMBI paOOTHI
000pyI0BaHUS B 3aBUCUMOCTHU OT IPOU3BOJCTBEHHOTO 3aJaHHS,
XapaKTePUCTHK nepepadaThiBaeMbIX MaTEPUAIOB, TUITMYHBIX OTKJIOHCHHHA
X0/1a MPOIIECCOB OT 3a/IaHHBIX (HOPMAaTUBHBIX ) IAPAMETPOB, IPU CHUKEHUU
KayecTBa MPOITYKTOB Ha 0OCITYKHBAEMOM y4acCTKe

KoppektrupoBaTh gaBieHue napa, JaBjI€HUE U TEMIEPATYPY IIyJIbIIbI,
M0JIaBaeMbIX B aBTOKJIABHYIO OaTapero, TeMIeparypy TEIUIOHOCUTES, TEMIT
IIOJJA4H CIIEKa U PaCTBOPOB B TEXHOJOTUYECKHE MPOLIECCHI arUTALMOHHOTO U
MPOTOYHOTO BHIIETAYNBAHMS, 00ECKPEMHUBAHHS U KapOOHU3AITUH

VY1paBisiTh TEXHOJIOTMUECKUMU MIPOIIECCAMU YYACTKOB BhIIICIAYUBAHMUS,
obeckpeMHUBaHUs U KapOorm3aruu mocpeactsom ACYTII, BBoguTh
nnpopmanuto B ACYTII o6cmyknBaeMoro yqacTka BhIIICIadBaHUS,
o0ecKkpeMHUBaHUS, KapOOHHU3AINH, CTYIICHHS, IPOMBIBKH U (QUIBTPAITUN

VYnpaasaTs nporeccom U (M) o00py10BaHHEM 00CTYKMBAEMOT0 y4acTKa B
PYYHOM peXHUME MPU OTKazax win c6osax B padore cucrembl ACYTII

AHanu3upoBaTh NOKA3aTEIN KOHTPOIbHO-U3MEPUTEIBHBIX YCTPOUCTB U
cuctembl ACYTII oOciyxrBaeMoro yyacTka Juisi HPUHATHS HAAJIEXKaIIUX
YIPaBIEHUYECKUX PELICHUM

OT6I/IpaTB NpEACTAaBUTCIIbHBIC HpO6BI B COOTBETCTBHHU CO CXEMOH
AHAIIUTUYCCKOT'O KOHTPOJIA ITOJYIIPOAYKTOB aBTOKJIABHOTO, IIPOTOYHOTO,
AruTallmOHHOT'O BBIIICIIaYXBaHUI, O6eCerMHI/IBaHI/I${ n Kap6OHI/I3aI_II/II/I

KoHTpoanpoBaTh BU3yallbHO, 110 TPUOOpaM U JaHHBIM J1a00paTOPHBIX
UCCIeI0BaHMM Mpo0 KayecTBO MPOAYKTOB BhIIIEIAaUUBAHNUS,
00eCKpeMHUBaHMs U KapOOHU3ALUU

[Tpon3BOaNTE MTyCK M OCTAHOBKY aBTOKJIABHBIX OaTapei, TpyOuaThix
BBIILIETIAYMBATENEH, CTEP)KHEBBIX U NIAPOBBIX MEJIbHUIL, OTACIBHBIX arperaToB
Y BCTIOMOTATEJIbHOTO 000PY1I0BaHMSI, 3aICICTBOBAHHBIX B TEXHOJIOTHIECKOM
MPOILECCE BHINIECIAYNBAHUS, B YCTAHOBICHHOW TEXHOJIOTMYECKOW KapTOM
(MHCTPYKIMEH ) MOCIeA0BaTETHHOCTH

[IpuMeHATH cpeacTBa MHAMBUIYAIBHOW 3aIUTHI, CPEJCTBA MTOKAPOTYIICHHS 1
MI0JIb30BAThCS ABAPUUHBIM NHCTPYMEHTOM B aBapUIHBIX CUTYyaIUsAX HA
y4acTKe Mojpa3eeHU BblllleJaunBaHus, 00eCKpeMHUBaHUS, KapOOHU3AHI

[Tonb30BaTbCst MPOrpaMMHBIM OOecTieueHUEM, IPUMEHSIEMBIM Ha paboueM
MECTE alNIapaTynKa-ruipoOMeTauIypra Npou3BOACTBA INIMHO3EMa, Ha
y4acTKax aBTOKJIaBHOT'O BbIIIE€IaunBaHUs, 00€CKpEMHUBAHUS, KapOOHHU3AI[HI

Heo0xoaumMsble 3HaHUS

YcTpoicTBO, IPUHIMI PA0OTHI U MPaBUIIa TEXHUUECKON IKCIUTyaTalliH
OCHOBHOT'O M BCIIOMOI'aTeJIbHOIO 000pYy10BaHUs, YCTPOIUCTB U MEXaHU3MOB,
KHUII u cpenctB aBTOMAaTUKH, MPUMEHSAEMBIX JJIS1 PETYJIMPOBAHUS MTPOIIECCOB
y4acTKOB BbIIIETaunMBaHUs, 00€CKpEMHUBAHUS 1 KapOOHU3AINH

OCHOBHOE TEXHOJIOTHYECKOE 000PYJOBaHUE U (PU3UKO-XUMHUECKUE




IIpONECCHhI, 3aﬂeﬁCTBOBaHHBIe Ha O6CJ'Iy>KI/IBaeMOM 1 TEXHOJIOT'HYCCKH
CBA3aHHLIX YYaCTKax BbIIICIIaYUBaHNUA, 06€CerMHI/IBaHI/I$I n Kap6OHI/ISaI_[I/II/I

TexHomorus U3BICUYCHUS OKCHJa aJJIOMUHHA U3 OOKCHUTOB U U3 HC(I)CJ'II/IHOBOFO
CII€Ka MCTOJOM BhIIICIAYMBAHUA B IICJIOYHEIX pacTBOpax

TexHonornu o6ecKkpeMHUBAHUS U KapOOHU3AIINH ATFOMUHATHBIX PACTBOPOB

AHHapaTypHO-TCXHOJ'IOFI/I‘IeCKI/Ie CXEMBbI O6CJ'Iy}KI/IBaeMOFO U TEXHOJOTHNYCCKHU
CBA3aHHLIX YYAaCTKOB BhIIICIIAYMBAHUAA, O6CCerMHI/IBaHI/IH u Kap6OHI/I3aL[I/II/I

CXxeMBbI TEXHOJIOTHIECKUX IIOTOKOB, HH)KCHGpHOﬁ 00BSI3KH arperaros,
KOMMYHI/IKaI_[I/Iﬁ KHCJIOT, H_[CJIO‘ICI;'I, TEXHUYECCKHUX PACTBOPOB, IYJbIIBI, BOJBI,
I1apa U C)XaToro Bo3ayxa

CxeMbl KOMMYTAIUH U TIEPEKITFOUEHUS 00CTYKHBAaCMbIX
THJIPOMETAJUTYPrHYECKIX arperaTroB y4acTKOB BBIIICIauNBaHUs,
00eCKpeMHUBAHUS U KapOOHU3AINH

CxeMbl, KOHTPOJIbHBIE TOUYKH, TTOPSJIOK U TIpaBuia oToopa mpod
AQHAIMTUICCKOTO KOHTPOJIS HA YYAaCTKAX BBIMICIIAYNBAHUS, O0CCKPEMHUBAHUS
1 KapOOHU3AIUH

DU3NKO-XUMHUYECKUE CBOWCTBA TIepepadaThIBACMBIX MATEPHAIIOB,
YYaCTBYIOIIMX B MPOIECCE BhIIIETAYNBaHUSI, 00ECKPEMHUBAHUS,
KapOOHU3aUU

Ha3nauenue, coctaB 1 OCHOBHBIE CBOMCTBA MPUMEHSEMBIX ILIETOYEH,
pacTBOpOB, (PIOKYIISTHTOB, PEareHTOB, ITYJIBITHI, IJIAMOB

OCHOBEI XHUMUU, (1)I/ISI/IKI/I, TCPMO- U THAPOAUMHAMUKHU B O6’beMe, HCO6X0)II/IMOM
JJIA KBaJ'II/I(bI/IL[I/IpOBaHHOFO YHOpaBJICHUA TCXHOJIOTHICCKUMHU ITPOLIECCaMU
BBIIIICIAYMBAaHUA, O6CCerMHI/IBaHI/I5{ u Kap6OHI/ISaI_[I/II/I

[ToaroroBka B 06beMe, 00ecTieunBaroIeM BO3MOKHOCTh HHTEPAKTUBHOM
pabotel ¢ ACYTII noapasaeneHus BhIIEIaYUBaHUS, 0OECKPEMHUBAHUS U
KapOOHM3AlMK HA YPOBHE KBAIU(DUIIMPOBAHHOTO TIOJIB30BATEIS

@DaKTOpbI, BIUSIOMINE HA X0/ TEXHOJIOTHIECKUX MPOIIECCOB, XapaKTEPUCTHKH
Y KQ4eCTBO MPOMIPOTYKTOB U MPOJYKTOB BhIIIETauNBAHMS,
00ecKpeMHUBaHMS U KapOOHU3aIuK, 00pabOTKa KOTOPBIX 3aBEplIeHa

KoHTponupyemble moka3aTeln U pexXuMbl, CPECTBA KOHTPOJIA IIpolecca U
YIPABJIEHUS TEXHOJIOTHYECKUM IPOLECCOM

PexxrMHBIe KapThl (ONTUMAJIbHBIE PEXUMBbI) TEXHOJIOTHYECKOT0 U
BCIIOMOTaTENIbHOTO 000pY/1I0BaHUs, I0IyCTUMBbIE TUaa30Hbl MIOKa3aTeleH,
CIOCOOBI ¥ IPUEMBI MTPEYIPERKACHUS U yCTPAHEHHSI OTKIIOHEHUH B
TEXHOJIOTHH BBIIIEIaYMBaHMs, 00ECKPEMHUBAHUS U KapOOHU3aLUU

HopMmaTtuBHbIe OKa3aTeny AaBleHus Napa, JaBIeHUS U TeMIIepaTypbl
yJIBITBI, T0/IaBa€MbIX B aBTOKJIABHYIO OaTapero, TeMIepaTyphl
TETUIOHOCHUTEJIS, TEMIT TIOJITa4H CIIeKa U PaCTBOPOB B TEXHOJIOTHUECKUE
MTPOIIECCHI ATUTAIIMOHHOTO U TIPOTOYHOTO BHITICIIAYHBAHNS, KAPOOHU3AIMH U
00eCKpEeMHUBAHUS

VY nenbHbIE HOPMBI pacXxo/1a YJHEPTOHOCUTEIIEH, ChIPbsS U BCIIOMOTaTEIbHBIX
MaTepUajIoB, CIOCOObI AKOHOMUHU U TPOPUITAKTUKY HEMPOU3BOAUTEIbHBIX
MIOTEPH

MeTtoauku pacueTa 103UPOBOK IIeNI0Uei, paCTBOPOB, PEareHTOB, MPUCATIOK,
BCIIOMOTI'aTCIIBHBIX U OGOpOTHLIX MaTepI/IaJIOB, IIoAJICKaIIux 1mogayc B
TCXHOHOFI/I‘-IGCKI/Iﬁ Hpouecc yqaCTKOB BbIINICTIAYUBAHUA, O6GCKp€MHI/IBaHI/IH nu
KapOOHU3aINH

CocraB, 3Hau€HUE U BIUSIHUE HA X0/ TEXHOJIOIMYECKOI0 IIpoLecca
nokazarenet KUIT u ACYTII, noanexxamux KOHTPOJIIO annapaTyukoM-




THIPOMETAJLTypProM

[Tpunnumne! padoTsel, peryiaupyembie napametpbl ACYTII yuacTkoB
BBIIEJIAYMBAHNS, 00CCKPEMHHBAHUS M KApOOHHU3AIIMH, TIOPSIIOK BBOJIA
JAHHBIX, TPU3HAKU COOEB U (MJIM) HEKOPPEKTHOU PabOThI

[IpaBuna u pernameHT nepexoaa Ha pyYHOU PEKUM YIIPaBICHUS MIPU OTKa3e
ACYTII yuacTKOB BbIIICTaYMBaHUsA, 00ECKPEMHUBAHUS M KapOOHU3AIMH

TpeboBaHMs TEXHOJIOTUYECKUX UHCTPYKIHMIA U TpaBuiia paboThl B CUCTEME
ABTOMATHUYCCKOI'O YIIPAaBJICHUA MMPOLECCCAMU BbIIICIIaUNBaHUA,
00ECKpEeMHUBAHMS U KapOOHU3ALUU

KopriopaTiBHast moauTHKa (IPOTrpaMMBbl) B 00JIACTSX SKOJIOTHH, KA4eCTBa,
9KOHOMHHU PECYPCOB, ONEPAIIMOHHOM 3P PeKTHBHOCTH

Tunmynere IIPpUYUHBI, CIIOCOOBI BLISIBJIEHUS COOEB M OTKJIOHEHUH PEXKUMOB
pa6OTBI O60py,[[0BaHI/I$[ Ha 06CJ'Iy}KI/IBaeMOM N TEXHOJOTHUYCCKH CBA3aHHBIX
ydacCTKax BbIIICIIaUYUBAHNUA, O6eCerMHI/IBaHI/I5{ n Kap6OHI/I3aI_II/II/I, IIPpHUCMbI
npeaAynpeKACHNUA U MUHUMH3AllUN ITOTCPb

TpeboBaHwusI MPOU3BOACTBEHHO-TEXHOJIOTHYECKIX HHCTPYKIIUI
00CY»XMBAEMbIX YYaCTKOB BBIIICIAYNBaHUs, 00CCKPEMHUBAHUS U
KapOOHU3aIUH

TpeboBanust k cocTaBy, JaBIECHUIO U TEMIIEPATYPE 3arpyKaeMOil B aBTOKJIABbI
IyJIbIIBI, IABJICHUIO Iapa, [10/1aBaeMOIo B aBTOKJIABHYIO OaTapero, 1
BBIXOJAIIMX U3 OaTapeu MoJyNnpoJyKTOB, KOHAEHCATa, OTBOJIUMOIO U3
noJiorpesaresiei

TpeboBaHHsI K CIIEKY, COJJOBOMY ¥ OOOPOTHBIM PacTBOpaM, IMPOMBO/IE,
MPOAYKTAM aruTalMOHHOTO U MPOTOYHOTO BHILIETAYMBAHUS,
o0ecKpeMHUBaHUS U KapOOHHU3AIMH aTIOMUHATHBIX PACTBOPOB

[IpaBuiia mycka, OCTAHOBKHM aBTOKJIaBHBIX OaTapei, MeJIbHUL], TPyOUaThIX
BbIIIIE€TIAUYMBATENIEH U BCIIOMOTaTeIbHOTO 000pY10BaHUS (BEpTUKAJIbHBIE
anmnapatsl, HUKIOHBI, KIacCU(UKATOPbI, CTYCTUTEIH, MELIAJIKH, 0apOOTepHl,
HAacoCHbIE U (PUIBTPOBAJIbHBIE YCTAHOBKH) HA YYaCTKaX BbIIIEIaYUBAHNS,
00eCKpeMHUBaHM U KapOOHU3ALUU

[IpaBua paboThl ¢ BaKyyMHO# TEXHUKOM, anmaparypoil, padboTatolieit noa
N30LITOYHBIM JaBJICHUCM, C KOHICHTPUPOBAHHBIMU, TOPAYUMU KUCJIIOTAMU U
mejJ1o4aMu, rnapom, CKaTbIMH U TOPAYNMH I'a3aMu

TpeboBaHUsI K TEXHOJIOTUYECKOMY HHCTPYMEHTY, IPUCIIOCOOJIEHUSAM Ha
y4acTKax BbIIETa4YuBaHUs, 00ECKPEMHUBAHUS 1 KapOOHU3ANU

TpeboBanust m1aHa MEPONIPUATUH 1O JIOKAIU3ALUHI U JTUKBU AU
MOCTIe/ICTBUM aBapuil Ha ydacTKax BBILIENauiBaHuUsl, 00ECKPEMHUBAHUS U
KapOOHM3aUN

TpeboBanust GMPOUHOI CHCTEMBI M HApsII0B-JIOIYCKOB IpH padoTe Ha
ydyacTKax BbIIeNIaunBaHusl, 00ECKPEMHUBAHUS M KapOOHHU3AIIUN

TpebGoBaHust OXpaHbl TPy, TIPOMBIIUICHHON, YKOJIOTHYECKON U TOKaAPHOU
0€30MMacCHOCTH Ha y4acTKax BbIIIeTaulBaHusl, 00ECKPEMHUBAHUS U
KapOOHM3aUN

HpaBI/IHa BCACHUA U XpaHeHI/ISI TeXHquCKOﬁ }IOKYMGHTaHI/II/I Ha
00CITy’)KHBAa€MOM YUYaCTKE BBIIIEIAYMBAHUS, 00ECKPEMHUBAHUS U
KapOOHU3aINH

[Iporpammuoe obecnieueHre paboyero MecTa annapaTinka-ruJpoMeTaTypra
Ha y4acTKax BbIIEJIaYMBaHNs, 00€CKPEMHUBAHUS U KapOOHU3AINH

Oco0ble ycIIoBUS I0ITyCKa K
pabote




‘I[pyme XapaKTePUCTUKHU

3.2.3. TpynoBasi pyHKuus

YnpasneHue TEXHOJTOTHYECKUMU
IpoIeccaMy CTYIIEHUS (aBTOKJIaBHOM
MYJIBIIBI, KPACHOTO, O€JIOTo 1ulama,

[poucxoxaeHre 06001IEHHOM
TPYIOBOH (QYHKIMH

Hanmenosanme | TMAPOKCHJIA QJTFOMHUHHSL, ITOIYIIPOAYKTOB Kon B/03.3 KB;E;?E;;HH 3

IMPONU3BOACTBA JICTKHUX, PCAKUX IBETHBIX

MCTAJIJIOB U PEAKO3EMEIIbHBIX

MaTepHaJOB) U IPOMBIBKH IIIJIAMOB

OpurnHan X 3aMMCTBOBAHO U3 1558
OpHTrHHAaNa
Kon Peructpanuonssiii Homep
OpUrHHaNIa npodeccroHanIbHOrO
cTaHaapra

TpynoBsie neicTBUS

[Tomrydenue (mepemxaya) HHPOPMAITIH IIPHU MPUEME-CIade CMEHBI O CMEHHOM
MIPOU3BOJICTBEHHOM 33JJaHUU, O TEXHOJIOTUYECKUX PEKUMAX 00CITyKUBAEMOTO
00opyaoBaHus, 00 UMEBIINX MECTO B TEUEHUE CMEHBI OTKIIOHEHHSIX OT
YCTaHOBJICHHBIX PEXHMOB, HEMOJaAKaX U OTKa3ax B paboTe
TEXHOJOTMYECKOro 000pyA0BaHUS TEXHOJIOTHUECKOT0 nepeiena (y4acTka)
CTYILIEHUS U IIPOMBIBKH, IIPUHATBIX MEPaX 110 UX YCTPAHEHUIO

KOHTpOJ'IB HaJIMYUA U COOTBETCTBUA HOpMATHUBAM HCXOJHBIX,
BCIIOMOTaTCJIbHBIX U O60pOTHI>IX MaTepuruaioB, (bJ'IOKy.]'IHHTa I BEACHU A
TCXHOJIOTHYCCKUX ITPOUCCCOB YHACTKOB CT'YIICHUS U ITIPOMBIBKH

KOHTpOIIb COCTOSIHUS TPUBOIOB NIEPEMENINBAIOIINX YCTPONUCTB CTyCTUTEIIEH,
npoMbIBaTenel, 6akoBoil anmapaTypsl, peryJupyoOIMX KIalaHOB U 3alI0PHOI
apMaTypbl, KOHTPOJIbHO-U3MEPUTENIBHBIX CPEICTB

[TpoBepka (pu npueMKe CMeHbI) PabOTOCTIOCOOHOCTH 000PYI0BaHUS,
COOTBETCTBUA 3aJaHHBIM q)aKTI/ILICCKI/IX PEKUMOB pa6OTI>I TEXHOJIOTHUYCCKUX
arperaros, pa6OTaIOHII/IX B HCTIPCPBIBHLIX U MEPCXOAANNX HUKINIHBIX
npolieccax

IIpoBepka COCTOSHMS KOPITYCOB anmapaTrypbl, F€PMETUYHOCTH YIUIOTHEHUI
[UTAMOIIPOBOJIOB U ITYJIBIIONPOBOAOB, TAPOIPOBOAOB HU3KOTO JIaBJICHHUS,
KOMMYHHUKAIMH PacTBOPOB, BOJIBI, CKATOIO BO3/1yXa U KOHAECHCATa, HATNYUS
Tedel U3 pe3epByapoB U (PUTUHIOB, IPUHITHE PEIICHUHN O MOPSIKE
YCTPAHEHUS BBIABICHHBIX HENOIAI0K

[TpurotoBnenue koarysHTa ((paoKyJsHTa) U JO3UPOBAHUE €TO MOAAYHU B
CT'YCTHUTEININ U MPOMBIBATENH JUIsl CTYIIEHUS U MPOMBIBKH IIJIamMa

Benenue nporeccoB nepekayex MmyJiblibl CTEPKHEBBIX MEIbHUI] I10CIIE
MIPOTOYHOTO M arUTallMOHHOTO BbIIIETaYUBaHUs B 0aK-«CBEUY», B MELIAJIKH,
y3€eJ1 BepTUKAJIBHBIX anmnapaToB (A1 KJIacCU(pUKALUU U MPOMBIBKH 1IIaMa), B
CTYCTHUTEINH AJI OCAKICHHSI C UCIOJIb30BaHNEM (DIOKYJISTHTA (KOaryJysiHTa)
TBEPJIbIX YaCTHULl ¥ CTYLIECHHUS IJIamMa

KonTponb nporiecca pa3aeneHus KUIKoi u TBepaol ¢pakiuii B 6aTtapee
BEPTUKAJIBHHBIX alllapaToB

KonTtpoms nporeccoB paz0aBieHusi, OXJIaKICHUS MyJIbIIbI TOCIE




BBIIICTIAYMBAHUSA, CTYHICHUA ITYJIBIIBI M IIPOMBIBKH IIJIaMa, YUCTOTHI CJIMBa CO
cr yCTHTeHeﬁ, IIJIOTHOCTH IIJIaMOB

Benenue npoiiecca crymeHus 0XJaaxIeHHON B TPEXCTYIEHYAThIX
CaMOMUCIIapUTENSAX MYJbIbl B CTYCTUTENSAX C IPUMEHEHHEM (DIIOKYJIISIHTA
(KoaryJsiHTa) U OCBETJICHUS AJIFIOMHUHATHOTO PacTBOpPa

BeI[CHI/Ie Impouecca CryimeHus aBTOKJIABHOM ITYJIBIIbI, KPpACHOI'O, 6esoro
niaMa, riApoKCuia aJlitoOMHUHUA, ITIOJIYIIPOAYKTOB, IIPOAYKTOB ITPOU3BOJICTBA
JIETKUX, PEAKNX NBETHBIX METAJUIOB U PEAKO3EMEIIbHBIX MAaTEPHUAIOB

KoHTpouIb NoKa3aHuil pacXogOMEpPOB CIIMBA CI'yCTUTEIIEH

PerynupoBanue or6opa 11aMOB U3 CIYCTUTENIEH U pOMbIBaTEeH

PerynupoBanue npoiiecca paz0aBiieHUs MyJIbIIbI C TOMOUIbI0 KOPPEKTUPOBKHU
M0JIa4y MPOMBO/IBL, & TAKKE PETYIUPOBAHKE MTPOLIECCOB CTYIIECHUS MYJIBIIBL,
MIPOMBIBKH IIJTaMa ¥ YUCTOTHI CJIMBA C IOMOIIBIO YIPaBIEHUS 103UPOBKAMU
dbokysHTa (KOAryJsiHTa) ¥ TEMIIOM 3arpy3Ku CryCTHTeNeH

BeneHnne npomMpIBKH I1amMa ropsiaeid BOJOU B LIENH anaparos ¢
MOCJIEAYIOLEN OTKAYKOM MECKOB U3 MOCJIEIHErO anmnapara Ha IUIaMOBOE I10J1€

Benenne TeXHOIOTMYECKUX MPOIECCOB PEITYIIbIIAllUA COAOBBIM PACTBOPOM U
OTTpY3KH O€JIoro 1IIaMa B MOAPA3ACIICHUE MMOATOTOBKH IIUXTHI, OTTPY3KH
¢uibTpaTa B COAOLIEIIOUHYIO BETBb KAPOOHU3ALIMY WIH B OT/IEJICHUE
MPOTOYHOTO BBILIEIAYNBAHUS

BeneHnne TeXHOIOrM4ECKOro IpoLecca MPOMBIBKY U ABYXCTAaIUHHOIO
M3MENIBYECHHS] OKOHYATEIbHO OTMBITOIO 1IIJIaMa B MIAPOBBIX MEJIBHULAX,
OTTPY3KHM OTMBITBIX IIUIAMOB I10 IIJIAMOIIPOBOJIaM B LIEMEHTHOE IPOU3BOJICTBO
U (UJIM) Ha IUIaMOBBIE T10JIs, BO3BPAILIEHUS KUIKON (ha3bl MyJIbIIbl OTBAILHOTO
uIaMa B IIPOU3BOJCTBO

KoHTpoJib X0/1a TEXHOJIOTMUECKOTO MPOIECCa, COCTOSHUS U PEKUMOB PAOOTHI
TCXHOJIOTUYCCKUX aneraTOB, 3arpy30qux yCTpOﬁCTB, nepeKaqHBa}omero
000pyA0BaHNUs, IPUBOJOB U OOBSI3KU arperaToB yyacTKa CTYIIEHUS U
MIPOMBIBKH C OCYIIIECTBICHHEM 10 Mepe HEOOXOAMMOCTH KOPPEKTUPYIOLIUX
JeucTBUi

[TpuroroBnenue pabodero pactBopa GIOKYyJISHTA

OTt60p npob pa3zdaBIEHHO MybIIbI, CTUBA CO CTYCTUTEINEH, 11IJIamMa B
COOTBETCTBUU CO CXEMOHM aHATUTHYECKOTO KOHTPOJIS

Y4yet roroBoit IMPpOAYKIHHU U pacXoZa MaTCpruajloB U pCarcHTOB

Habmtoienue 3a 4ucTOTOM CIIMBA MPOTYKIIUI

O6CHY)KI/IBaHI/IC OCHOBHOT'O M BCIIOMOI'aTCJIbHOI'O 060py,u013aHH;1 Y4aCTKOB
CTYHICHUA U IPOMBIBKU

[ToaroToBka K peMOHTY, OCTAaHOBKA, PUEMKa U3 PEMOHTA U ITYCK B paboTy
OCHOBHOTO TEXHOJIOTUYECKOTO U BCIIOMOTaTeNIbHOTO 000PY/I0BaHMS y4acTKa
CTYIIEHUS U IPOMBIBKH

Benenue arperaTHOro *KypHaia U y4eTHOW JJOKYMEHTAIluu paboyero Mecra
arnmapaTyrKa-ruIpoMeTauTypra yyacTka CryIeHus: 1 IpPOMBIBKH

HeobOxonumelie ymeHus

Onpenensts BU3yanbHO 1 (Wan) ¢ ucnoiab3oBanreM KUIT oTkimonenus ot
3aJIaHHBIX TTAPAMETPOB TEXHOJOTUUECKOTO PeKUMa pa30aBIeHUs aBTOKJIABHOM
MyJIBIIBI, CTYIEHUS pa30aBIeHHOMN MYJIBITBI M MPOMBIBKH KPAaCHOTO, O€I0T0
1uiama, TUAPOKCUa ATIOMUHUS U YCTPAHSITh UX

YrpaBnsate 060py0BaHHEM MIPOIECCOB pa30aBICHHS ABTOKJIABHOM ITYJIBIIBI,
CTYIICHUSI ¥ TPOMBIBKH IIJTaMa B COOTBETCTBHH C TEXHOJIOTMUYECKOI
WHCTPYKIUEH

Per YJIAPOBATb COOTHOMICHUC IMMOAAaBACMBbIX B CI'YCTUTCIIN ITYJIbIIBI U




(bIOKYJISHTOB (KOAryJISTHTOB)

PaccunThiBaTh ONTUMATBHOE KOJUYECTBO (hJIOKYJITHTOB (KOAryJISTHTOB),
o0ecrieunBaroIee YCTAHOBICHHBIC XapaKTePUCTUKH ATFOMUHATHOTO PAacTBOPA
(cnmBa), KpacHOTO, OEJIOro IITaMa, THAPOKCH A ATTFOMUHHS

AHanu3upoBath JJi IPUHATHS ypaBieH4YeckuX pemeHuil nokasanus KUII u
cpencts ACYTII o mapameTpax u xoze pa30aBieHus, CTYIICHUS TYJIbITHI,
MIPOMBIBKH CT'YIIEHHOTO IIJIaMa

BBoauTth nHGOpMAIUIO B CHCTEMY aBTOMATUYECKOTO YIIPABICHHS
TEXHOJIOTMYECKUMU IIPOLIECCAMM ITOAPA3AECIICHUS CTYLICHUS U IIPOMBIBKH
LIJIAMOB

KonTtponupoBats BU3yalibHO, IO IPUOOPaM U TaHHBIM J1a00paTOPHBIX
AHAJIM30B Ka4eCTBO MIPOAYKTOB YYaCTKOB IIOAPA3/ACICHUs CTYILECHUS U
IIPOMBIBKHY IIUIAMOB

OT6I/IpaTL npeaACTaBUTCIIbHBIC HpO6LI ITyJIbIIBI, CJIMBA CO CFYCTHTeHeﬁ,
IIPOMBIBHBIX BOJ[, KpaCHOI'O 1 0esoro iaMa, riApoKkCuia altoOMUHUA U
pacTBOpa altOMHUHATA B KOHTPOJIBHBIX TOYKaX TEXHOJIOTHYCCKON IS

praBJ’IHTB OCHOBHBIM H BCIIOMOI'aTCJIbHBIM OGOpy,Z[OBaHI/ICM Y4acCTKOB,
BCPTHKAJIbHBIX allllapaToB, CFYCTHTCHGIZ H IIPOMBIBKH HIUJIaMa, THAPOKCHU A
AJIFOMHNHUA

praBJ’IHTB KOMMYTaHHeﬁ TCXHOJIOI'MYCCKUX IIOTOKOB, nepeKaqKoﬁ
pPacTBOpPOB, CbJ'IOKy.]'IHHTa, nnjIamMoB, HO,Z[H_U'IaMOBOI‘/’I BOJBI, IICCKOB

Bectu nponeccel cryienys 1 NPOMBIBKA B PyYHOM PEXUME IIPHU 0TKA3aX WIN
c00sIX CUCTEMbI aBTOMATHUYECKOI'0 YIIPABICHUS

ITpuMeHsATh cpencTBa MHAMBUAYAIBHON 3alUThI, CPEACTBA MI0KAPOTYIICHUS U
II0JIB30BaThCS ABAPUWHBIM HHCTPYMEHTOM B ABaPUMHBIX CUTYALUAX

ITons30BaThCA MporpaMMHbBIM obecreueHreM pa60qero MECTa pa60THI/IKa Ha
06CJ'Iy>I(I/IBaeMOM Y4aCTKE NOAPaA3ACICHUA CTYIICHUSA U TIPOMBIBKU

Heo0Oxoaumeble 3HAHUSA

YeTrpolicTBO, Ha3HaYEHNE, KOHCTPYKTUBHbBIE 0COOEHHOCTH, IPUHLIUI pabOTHI,
IpaBUiIa TEXHUYECKOM SKCIUTyaTalluu U 00CIy )KMUBaHUS 000PyAOBaHMUS,
MEXaHU3MOB U YCTPOICTB, KOHTPOIbHO-U3MEPUTEIBHBIX TPUOOPOB U CPE/ICTB
ABTOMATHKH, IPUMEHSAEMBIX Il PETYJIMPOBaHUS Mpoliecca pa30aBIeHUs
ABTOKJIABHOM IYJIBIIbI, CIYIIEHUS M IPOMBIBKH KPACHOTO U OeJoro muiama,
TMJIPOKCHU/IA AITFOMUHUS

PaCHOJ'IO)KeHI/IC, CXCMbI KOMMYTalluu U HepeKHIOquHﬁ, MMPUMCHACMBIX Ha
06CJ’Iy>KI/IBaeMOM Y4aCTKE arperatoB

YCTpoicTBO M Ha3HAYCHUE TEXHOJIOTHIECKON OOBSI3KH TEXHOJIOTHIECKUX
arperaToB (KOHTPOJIbHO-U3MEPUTEIHHBIX YCTPONCTB U CPEICTB AaBTOMATHKH,
3aMOpPHOM apMaTyphl, PETYIHPYIOMINUX YCTPOMCTB, TPyOOIIPOBOIOB
Pa3IMYHOr0 HA3HAYEHU s, HACOCHOTO XO3SIICTBA)

CDI/ISI/I‘-IGCKI/IG, THUAPOAUHAMHUYCCKUE U XUMHUYCCKUC IMTPOLECCHI, IPUMCHACMBIC B
BCPTUKAJIBHBIX alraparax, CryCTUTCIIAX U IIPOMBIBHBIX YCTaHOBKAX

TexHo0ruH, MPUHIMIT PAOOTHI U aNapaTypHbIe CXEMbI IPOLIECCOB
CryuieHust, GIoKyIsauuu (KoaryJasuuu) 1 00paboTKH IJIaMOB, THAPOKCUAA
AITIOMHUHUS, UX MECTO M Ha3HAUYEHHUE B TEXHOJIOTUU MOJTyUYEHUs TJIMHO3EMA,
IIPOMITPOJYKTOB U MPOAYKTOB MIPOU3BOJICTBA JIETKUX, PEAKUX U
PEKO3EMENIbHBIX METAJIJIOB

OU3NKO-XUMUYECKUE MPUHITUIIBI, UCTIOIB3yEeMbIe ISl pa3AeIeHUS CYCIIEH3UN
(TyJIBITBI, pAaCTBOPOB) HA KUIKYIO U TBEPAYyIO (ha3bl ¢ MPUMEHEHUEM
(bIOKYJISHTOB (KOAryJISTHTOB)

MeTtoauka pacueTa 103UpOBOK (DIOKYISHTOB (KOAryJISIHTOB), TOAABACMBIX B




CTYCTUTCJIN U ITPOMBIBATCIIN

PerniamMeHTHBIE KOHIIEHTPALIUU PACTBOPOB, TEMIIEPATYpa, yAEIbHBINA BEC U
CTENEeHb OTCTAMBAEMOCTH IYJIBIIBI

Texuuueckue TpeOOBaHUsA, MPEABABISIEMbIEC K IPOAYKTAM CTYILICHUS U
IIPOMBIBKH

TunuyHble TPUYUHBI COOEB U (PaKTOPHI, BIUSIONINE HAa X0 TEXHOJIOTUIECKUX
IPOLIECCOB, CIIOCOOBI KOPPEKTUPOBKU COOEB M OTKIOHECHUIT OT
YCTaHOBJICHHBIX PC)KNUMOB

[TapameTtpsl, perynupyembie ACYTII yuacTkoB cryuieHust 1 IpOMbBIBKH,
MOKa3aTeNH JIsl KOHTPOJISl U aHaIu3a, MHTepdeiic Iisi KOPPEKIUH PEKUMOB B
npejesiax KOMIETEHIIUU U YPOBHS JIOCTYIIa

Cxembl 0TOOpa MPOO aMTFOMUHATHOTO PACTBOPA, CTYIIEHHOTO 1IIaMa U
MIPOMBIBHBIX BOJ AJIsl aHAIUTUYECKOTO KOHTPOJIS

Hopwmpsl pacxoza sHepronocuresnei, Cnocoobl 5)KOHOMUHU U TTPEAOTBPAIICHUS
HCIIPONU3BOACTBCHHBIX IMMOTCPb

ITopsinok 1 mpaBuiIa IMyCKa U OCTAHOBKU BEPTUKAJIBHBIX allllapaTos,
CT'YCTHUTEJIEH, IPOMBIBHBIX YCTAHOBOK M BCIIOMOT'aT€IbHOIO0 000PYA0BAHHUS

CxeMbl cur HaJlnu3alluu U 6J'IOKI/IpOBKI/I, CHCTCMbI BHYTpHHeXOBOﬁ CBA3HU U
CBA3U CO CMCIKHBIMU IICPCACIIAMHA Ha YYACTKC CTYHICHUA U IPOMBIBKH

IInan MepOHpI/IHTI/Iﬁ 110 JIOKAJIM3alluu U JIMKBU Al HOCJ'IG)ICTBI/Iﬁ aBapHﬁ Ha
Y4aCTKE CTYHICHUS U ITPOMBIBKU

TpeboBanust OUPOUHON CHCTEMBI U HAPSIOB-IOIYCKOB MPH paboTe Ha y4acTKe
CTYIIEHUS W TPOMBIBKH

TpeboBaHus oXpaHbl Tpy/a, IPOMBIIIICHHOH, 9KOJIOTHYECKOM U oXKapHOH
0€30MacCHOCTH Ha YYaCTKE CTYILEHUS U IPOMBIBKU

HpaBI/ma BCACHUA U XPAHCHUA TEXHUYECKOU AOKYMCHTAIIUU Ha
06CJ'Iy>I(I/IBaeMOM Y4aCTKE NOAPa3aCJICHUA CTYIICHUA U IPOMBIBKHU

[Iporpammuoe obecrieueHne pabodyero Mecta Ha 0OCITY>KUBAEMOM Y4YacTKe
CTYIICHUA U IPOMBIBKH

OcoOsle yciioBus J0IycKa K

pabore

Jlpyrue xapakTepucTHKU

3.2.4. TpynoBas GpyHKuusA

HanmeHnoBanue

ITpoucxoxaeHure 0600IEeHHOM

TPYAOBOH (HyHKIIHU

VYnpasieHrne TEXHOTOTHYECKUMU
nporeccamu GUIbTPALMH ATFOMHUHATHBIX
pacTBOPOB, KPaCHOTO U 0OEJoro I1jiama,
3aTPaBOYHBIX U MPOTYKIIMOHHBIX

PacTBOPOB Ir'HAPOKCHUAA ATFIOMUHUS, Kon B/04.3 Yposensb 3

COJIOBOTO U COJOLIEIIOYHOIO PAcTBOPA,
MOJIyIPOAYKTOB U IIPOTyKTOB
TUIPOMETAJUTyPrU4eCcKOro Mporu3BOICTBA

|

KBaH(pUKanu

3anMCTBOBAHO U3
OpuruHan X 1558
OpHUTHHAIIA
Kon PeructpauuonHsiit Homep
OpHUTHHAJIA npodecCHOHATEHOTO

cTaHaapra




TpynoBsie neicTBUS

[Tonyuenue (nepenaya) nHbOpMAIIMK MPU TPUEMKE-ClIaue CMEHBI O X0/Ie
TEXHOJIOTUIECKOTO Mpoliecca, COOsIX ¥ OTKIIOHEHUSX B PEKUMAaX, HEMOJIaIKax
B paboTe 000py0BaHMs y4acTKa (PUIBTPAIMH U TIPOBEICHHBIX PadOTaxX MO UX
YCTPaHEHUIO

KoHTposb cocTosHUA KOMMYHHKAIUI BaKyyMa, paCTBOPOB, IIJIAMOBBIX
MyJIbII, BOJIBI, CKATOTO BO3/[yXa; YCTAHOBOK OTKAa4YKU (UIbTpaTa U MOJAYN
MyJIBIIbI, HUIAMUCTBIX CYCIIEH3UN HA (GUIIBTPALHIO; IPUBOOB U OTIOPHBIX
Y3JIOB; PETyJIUPYIOLIKX KIIalmaHoB, 3anopHoi apMarypel 1 KMIT yuactka
bumpTpan

[TpoBepka repMETHYHOCTH U COCTOSIHUS YIJIOTHEHUH COSMHEHUM 1
KOMMYTaluu (UIbTP-yCTaHOBOK, BOCCTAHOBJIEHUE HA/IJIC)KAIIETO COCTOSTHUS
COETMHEHUIN COOCTBEHHBIMHU CHJIAMHU WJIH C TIPUBICYCHUEM PEMOHTHOTO
nepcoHasa

3arpy3ka v peryjJupoBaHUe MapaMeTpoB Moaauu (AeOuT, qaBaeHue) myJibIibl,
pacTBOPOB, CYCIIEH3UH B PHIBTP

Benenne TeXHOIOrHUECKOTO Tporiecca (PHiIbTPaK IPOAYKTOB U
MOJIyIPOAYKTOB Ha BCEX CTAJUAX MPOU3BOJICTBA INIMHO3EMA, PEIKUX,
PENKO3EMEINBHBIX U MPOYMX LIBETHBIX METAJJIOB Ha OapabaHHbBIX, TUCKOBBIX
BaKyyM-(pHIbTpax u mpecc-QpuibTpax

KoHTpomb 1 peryiaupoBaHue mpoueccoB GUIbTPAUN ATFOMUHATHBIX
pPacTBOPOB U ITyJIbIIBI THAPOKCUA ATIFOMUHUS, PACTBOPOB U MYJIbIIbL,
conepkanux P33 u stlerkue Metauibl, i1 00eCTieueHUs 3aJaHHBIX
apaMeTpoB MPOU3BOIUTENBHOCTH (PHIIBTPOB, IUIOTHOCTH (BJIAYKHOCTH)
0T(hUIBTPOBAHHOTO OCAJKA (THAPOKCUIA) U YUCTOTHI OTHUILTPOBAHHOTO
pacTBopa

KonTpons nokazanuit KUII u ACYTII nponecca punpTpanuu myJabisl
TUIPOKCUA ATIOMUHUS, KOPPEKTUPOBKA PEKUMOB pabOThI (PUIBTPOB MPH
HEOOXOAUMOCTH

MOHUTOPHHT TapaMETPOB, ONPEIACIAIONINX U XapaKTEPU3YIOIINX X0
nporecca GUIbTPalUU: COOTHOLIEHHUS XKUKOE — TBEPI0E, YCIBHOIO Beca,
IJIOTHOCTH, KOHIIEHTPAIMK (PUIBTPYEMBIX PACTBOPOB, MYJIbIIbI U GUIbTpATA,
JIABJICHUSI U pa3psbKeHUs B (QUIIBTP-YCTAHOBKAX C OCYILECTBICHUEM IIPU
HEOO0XOIMMOCTH KOPPEKTUPYIOIINX JIeHCTBUN

KoHTposb nmokazanuii pacxogoMepoB OTGUIHTPOBAHHOTO PACTBOPA U
J103aTOPOB (PHIIBTPYIOIIEH MacChl (ITPH HATMYUU TEXHOJIOTHUECKUX
TpeOoBaHUiN)

KoHTponb naBneHus B GUIbTPE C LENbI0 ONPEIETICHNsI OKOHYAHUS IIUKIIA
bunbTpanun

KoHTposb ocTaTouHON BIaXXHOCTH (INIOTHOCTH) TBEPIOH (hpakiuu (Keka,
KOHIIEHTPAaTa) Ha BaKyyM-(pUIIbTpax U CTENEHU OTXKATUS Ha Mpecc-pHIbTpax

PerynupoBanue o60py1oBaHUS MPU OTKJIOHEHUSIX OT YCTAHOBJICHHBIX
napaMeTpoB TEXHOJIOTHYECKOTO Mpolecca GUIbTpallii CBOUMHU CUIIAMU WIIU C
NpUBJICUEHUEM IIPU HEOOXOIMMOCTH NEpCOHANIa PEMOHTHBIX CITYXO0

KoHnTtpoinb cocTostHust GUIBTPOBAIBHOTO MOJIOTHA U BETMYMHBI BAKyyMa Ha
JTUCKOBBIX GUIIbTPaxX U (UIBTPAX-CTyCTUTENSIX

OT160p npo6 mocTymnaroniero Ha GUIBTPaAIMIO ATFOMUHATHOTO PACTBOPA,
coaepxariero P33, HaMbIBHON Macchl ¥ OTHUIBTPOBAHHOTO PACTBOPA WITH
TUAPOKCUAHOMN MYJIbIIbI U OTQUIBTPOBAHHOTO THAPOKCHUAA, COAEPIKAIIETO




P33, B cOOTBETCTBUY CO CXEMOM aHATUTHYECKOTO KOHTPOJISI

[ToaroroBka hUIBTP-yCTAaHOBOK M BCIIOMOTATEIHHOIO 000PYAOBAHUS K
PEMOHTY, OCTaHOBKa, [IPUEMKa U3 PEMOHTA, ITyCK B paboTy

Benenue arperaTHoro xypHajia 1 y4€THOH IOKyMEHTallMU pabovero Mecra
anmnapaTyuKa-ruApoOMeTaIuTypra y4acTka GribTpauuu

Heobxoaumbie ymeHus

Onpenenars BuzyaiabHo u 1o KMIT paboTocrnocoOHOCTh M OTKIIOHEHHSI OT
HOPMBI ITAPAMETPOB TEKYIIETO COCTOSIHUS 00CITY>)KHBaEMOT0 000PYI0BAHUS U
YCTPOMCTB y4acTka (PUIbTpauu, IPUHUMATH HEOOXOIMMBIEC MEPHI 110 X
HAaCTPOUKE, PEryJIMPOBKE WIA PEMOHTY

BBIABIATE HEMCIIPABHOCTH KOHTPOJIBHO-U3MEPHUTEIBHBIX YCTPOUCTB,
00ecTeynBarOIMX MOHUTOPUHT X0/1a TEXHOJIOTHYECKOT0 IpoIiecca, JaTYMKOB
KOHTPOJIbHO-M3MEPUTEIBHBIX TPUOOPOB U aBTOMATUKU y4acTKa (GUIbTpauu
JUTSL IPUHATHS pereHust 00 X OYMCTKE WK 3aMEHe

praBJ’IHTB TCXHOJIOTHYCCKUMHU IIponecCcaMu (bPIHBTpaI_II/II/I, OCHOBHBIM H
BCIIOMOTI'aTCJIBHBIM O60py,Z[OBaHI/ICM (bHJ'IBTp—y'CTaHOBOK IMPUMCHACMBIX THUIIOB

[TepexirouaTh KOMMYHHKAIIMH 110 XOAY BEACHUS TEXHOJIOTMYECKHUX MPOIIECCOB
bunbTpanuy, Npy 3amycke B paboTy WM BBIBOJE U3 pabOThl 000PyI0BaHUS
y4acTka GUIbTpanuu

Perynuposats niporiecc GpriibTpamuy ¢ TOMOIIBIO H3MEHEHHS KOJTMYEeCTBA
pacTBopa, 1MoiaBaeMoro Ha (puiabTparuo (s BCEX MPUMEHIEMbIX THIIOB
(UIBTPOB), WU KOPPEKTUPOBKH ITUKJIA PAOOTHI PHIIBTPOB (1)1 Mpecc-
(GbuUIbTPOB), HACTPAUBATH MAPAMETPHI PA0OOTHI 00OPYAOBAHUS U
TEXHOJIOTUYECKOM 0OBSI3KM y4yacTka QUIbTPALUN

OneHuBaTh COCTOSIHUS U TOTOBHOCTD K pab0Te (PUIBTPYIOLIUX IEMEHTOB U
MaTEpUaJIOB

Ornpenensts BU3yajabHO U/min ¢ ucnonb3zoBanueM KUIT oTkinonenus ot
3aJJaHHBIX MapaMETPOB TEXHOJIOTUYECKOTO PEKUMA U YCTPAHSITh UX

OTtOupath npeacTaBuTeNbHbIE MPOOLI B KOHTPOJIBHBIX TOUKAX
TEXHOJIOTMYECKOM LM B COOTBETCTBUM CO CXEMOW aHAIIMTUYECKOTO
KOHTPOJIS y4acTKa (pUIbTpaluu

AHaIM3UpoBaTh NOKA3aHUSA KOHTPOJIBHO-U3MEPUTEIBHBIX CPEACTB U CUCTEMBI
aBTOMATHUYECKOTO PETYIMPOBAHUS MPOLIECCOB (PUIBTPALIMU ATFOMUHATHOTO
pacTBopa JUIsl IPUHSTHS YIIPABICHUECKUX PEeLIeHUN

Beoauts nndopmanuio 8 ACYTII yyactka dpunbrpanuu

Bectu nporneccsl GpuiabTpauu B py4HOM peXUME MPU 0TKa3axX WK cOosIX
CHUCTEMBI aBTOMaTHYECKOTO YIPABICHUS IPOLECCOM

KonTtponupoBars BU3yalibHO, IO IPUOOPaM U TaHHBIM J1a0OpaTOPHBIX
aHAJIM30B KaueCTBO MPOIYKTOB (UIBTPALUU

HpI/IMeHHTL cpeacTBa HHﬂHBHHyaHBHOﬁ 3alUTHI, CPCACTBA MMOKAPOTYUICHUSA U
IIOJIB30BaTbHCA aBapHﬁHBIM HHCTPYMCHTOM B aBapPIfIHLIX CUTyalusiIXxX

[Tonb30BaThCs MPOrpaMMHBIM OOecrieyeHreM pabodyero Mecra anmnapaTyuKa-
TUAPOMETAUTYpra yyacTka GuibTparun

Heo0Oxoanmele 3HAHUA

YeTpoitcTBO, MPUHIUT PaOOTHI, MPaBHIIa TEXHUYECKOM IKCILTyaTalliy 1
00cmyXKuBaHUs 000PYT0BaHUSI, MEXaHU3MOB U YCTPOMCTB, KOHTPOJIHHO-
W3MEPUTEIIBHBIX MPUOOPOB U CPEJICTB ABTOMATHKHU, TPUMEHSIEMBIX JIJIS
perynupoBanusi npouecca GuiIbTpauu

CxeMbl KOMMYHHKAIIUH U TPOAYKTOBBIX TOTOKOB Y4acCTKa (PHIbTPAIIUH
(TMAPOKCUIHON MYJIBIIBI, MYJIBIIBI/PaCTBOPOB, COACPKAIIUX JIETKUE, PEAKUE U
penKo3eMeNbHbIe MeTalIbl, (PUIbTpaTa, BOJBI U CXKATOTO BO3AYXa)

ArnmapaTypHas cxeMa y4acTka (GHIbTPALUN U TEXHOJOTHUECKHU CBSI3aHHBIX C




HHUM YYaCTKOB IIPOU3BOJACTBA INNTMHO3EMaA, JICTKUX, PEAKHUX, PCAKO3EMEIIbHBIX U
MMpoYrX NBCTHBIX MCTAJIJIOB

[Tapametpsl, perymupyembie ACYTII yuactka ¢punbTpaiuu, mokazaTteiau s
KOHTPOJISI U aHAJIM3a, UX 3HAYEHUE U BIMSHUE Ha XOJ TEXHOJIOTHYEeCKOTro
npouecca, uHTepQeic 1ist KOpPEeKIUH PeKUMOB alnapaTInKOM-
TUAPOMETAITY ProM

Pexumubie KapThl (ONTUMAIBHBIE PEKUMbI) TEXHOJIOTUYECKOTO U
BCIIOMOTaTeNIbHOTO 000pYI0BaHUS yyacTKa (pHIIbTPAINH, JOIMYCTHUMbIE
Jana3oHbl oKa3aTelsel, criocoObl U MPUEMBbI TPEYTPEKACHUS U
YCTpaHEHUS! OTKJIIOHEHUH OT ONTHUMAaJIbHBIX 3HAYCHUI

(DaKTOpBI, BJIIMAIOINHE HA X0 TEXHOJIOTHYECCKHUX IIPOLIECCOB (bI/IJ'IBTpaHI/II/I,
XapaKTEPUCTHUKU U KaYECTBO ITPOAYKTOB (bl/IJ'ILTpaHI/II/I, CTaHAAPTHBIC METOAbI
HNX HUBCIIMPOBAHUSA

TpeboBanus K Ka4eCTBY OT(GHILTPOBAHHOTO THPOKCHIA ATFOMUHUS,
MaTepuaioB, conepxkanux P33, u ¢puisrpara

TpeboBaHMs TEXHOJIOTUYECKUX HHCTPYKIUI MTporiecca GrIbTpauu
THJIPOKCUIHOM ITyJIBIIBI, MaTEPUAIIOB, coepkammx P33, Ha 6GapabaHHBIX 1
JIVICKOBBIX BaKyyM-(QHIbTpax, Ha Mpecc-PribTpax

[IpaBuna 1 periaaMeHT nepexo/a Ha PYYHOH PEXKUM YIPaBICHHS IPU OTKa3e
ACYTII yuacTka GpuiapTpaniu

ITocnenoBaTenbHOCTh U IIpaBuJjia MyCKa U OCTAHOBKH (bHJ'IBTp—YCTaHOBOK n
BCIIOMOTI'aTCJIBHOI'O O60py,I[OBaHI/IH

Cxema u npaBuia 0T60pa mpod TUAPOKCUTHON MYJIBITBI, YL K PACTBOPOB,
conepxkamux P33, punbrpaTa 1 OTPMIBTPOBAHHOTO IPOAYKTA JUIS
AHATUTUYECKOTO KOHTPOJIS

[TpaBuia BeeHNs U XpaHEHHS TEXHUYECKOHN TOKYMEHTAIIMU Ha y4acTKe
bunbTpanun

TpeboBaHus MIaHa MEPONIPUATUN 1O JIOKAIHU3ALUHU U JTUKBUIALUIH
MOCJIEACTBUM aBapuil Ha ydyacTke QUiIbTpaluu

TpeboBaHust OUPOUHON CUCTEMBI U HAPSII0B-10IYCKOB NP paboTe Ha ydacTKe
bunbTpanun

TpebGoBanust OXpaHbl TPy/Ia, TPOMBIIINIEHHON, YKOJIOTHYECKON 1 TOKapHOU
0€30MacCHOCTH Ha yyacTKe QUIbTpaluu

[IporpammHuoe obecrnieueHre, IpUMeHsIeMOe Ha paboueM MecTe arnapaTynka-
TUAPOMETAJUTypra yyacTka GuibTparun

Oco0ble ycIIoBUS I0ITyCKa K
pabote

[pyrue xapakTepuCcTUKN

3.2.5. Tpynosasi pyHKuus

praBJ’ICHI/IC TEXHOJIOTMYCCKUMHU

v
Haumenopanue MPOLIECCAMH JIEKOMIIO3UIIUU Kon B/05.3 POBCHD 3

AJIFTOMHUHATHOT'O paCcTBOpa

KBaJH(pUKanuu

ITpoucxoxaeHure 0600IEeHHOM
TPYAOBOH (HyHKIIHU

3anMCTBOBAHO U3
OpuruHan X 1558
OpHUTHHAIIA
Kon PeructpauuonHsiit Homep
OpHUTHHAJIA npodecCHOHATEHOTO

cTaHaapra




TpynoBsie neicTBUS

[Tonyuenue (nepenaya) nHbOpMAIIMK MPU TPUEMKE-ClIaue CMEHBI O X0/Ie
TEXHOJIOTUIECKOTO Mpoliecca, COOsIX ¥ OTKIIOHEHUSX B PEKUMAaX, HEMOJIaIKax
B paboTe 000pyMOBaHMS U IPOBEICHHBIX paboTax Mo UX YCTPAHCHUIO

KoHTpoJIb COCTOSIHUSA KOMMYHUKALUI PACTBOPOB, AEKOMIIO3E€PHOM ITyJIbIIbI,
BOJIbI, CKATOr0 BO3/yXa, HACOCOB, IPUBOJOB MEXAHUYECKUX
MePEMELINBAIOLINX YCTPOMCTB IEKOMIIO3EPOB MIIH a3POIU(TOB,
IJIACTUHYATHIX TETJI00OMEHHUKOB MM BaKYYMHBIX OXJIaIUTEIbHBIX
YCTAHOBOK, PETYJUPYIOIIUX KJIaNaHOB U 3anopHoit apmatypsl, KT

KoHTtpomnb paboThl MEXaHUYECKHUX ITEPEMEIIHBAIOIINX YCTPOUCTB UITH
MepPEeMENINBAIOUINX U TPAHCIIOPTHBIX a3posIn(TOB

Benenue nporeccoB OXIaKIEHUS U pa3IoKEHUs alFOMUHATHOTO pacTBOpa
JUISL BBIICPKUBAHUS 33JJaHHBIX MTapaMETPOB MPOU3BOIUTEITLHOCTH
JIEKOMII03€pOB, I'PaHyJIOMETPUUECKOT0 COCTaBa I'MIPOKCH/1Aa ATFOMUHUS

KonTtpoms nporecca AeKOMIO3UINN (OXJTaKICHUS U pa3I0KeHUs)
aIIOMUHATHOTO pactBopa 1o nokazanusim KUIT u ACYTII

Pel"y.]'II/IpOBaHI/Ie moJa4v MaTO4YHOro pactBopa IJisd OXJIAKACHUA
AJIFOMHHATHOI'O paCTBOpPaA HaA IJIACTUHYATBIC TENI000MEHHUKHU HJIN YCTaHOBKH
BAKYYMHOTI'O OXJIQKACHUA

KOHTpOJ'IB TEMIICPATYPbI OXJIAKICHHOT'O AJIIOMUHATHOT'O paCTBOpa

KonTtpons naBnenus u pacxoa Bo3ayxa, 0JaBaeMoro B EPEMEIINBAIONINE U
TPAHCHOPTHBIE ad3pONU(THI (€CIH MEpEeMEIIMBaHUE MYJIBITBI B JEKOMIIO3Eepax
BO3JIYIITHOE)

OT60p npoO B COOTBETCTBUU CO CXEMOI aHATUTHYECKOTO KOHTPOJIS

Pel"y.]'H/IpOBaHI/Ie mponecca pas3jioKCHUs AJIIOMUHATHOTO paCTBOpa € IOMOIIbIO
HU3MCHCHUA TPAHCIIOPTHUPOBKU ITYJIBIIbI, TEMIICPATYPbI OXJIAKACHU A
HCKOMHOBGPHOﬁ IMYJIBIIBI 1 KOJINYCCTBA 3anaBOQHOﬁ ITYJIbIIbI

OcTraHOBKa ¥ BBIBOJI JIEKOMITO3€pa U3 TEXHOJIOTHUECKON IEKOMITO3EPHOM
Oatapeun

[Tpuemka 060py10BaHUS U3 PEMOHTA

BBoj nekoMiiosepa B 1eKOMIIO3EPHYIO OaTapero U myck baTapen

HeoOxonumele ymeHust

Bu3syanbHO OlleHHBAaTh COCTOSIHUE KOPITYCOB arperaTtos JEKOMII03€POB,
0aKoBOH anmapaTypsl

BrigBsSITE HAJIMUKE CBUIIEH U TIOJICOCOB B CUCTEMAX TPYOOIPOBOJIOB,
TEXHOJIOTHYECKON OOBS3KH M KOMIIPECCUH, HAJTUIHE TeUeH U3 pe3epByapoB U
(1)I/ITI/IH1"OB B CUCTEMAxX noaa4yuv U OTKA4YKHU paCTBOPOB

praBJ’I}ITB TEXHOJIOTHYCCKUM IMPOHCCCOM OXJIAKIACHUA U PA3JIOKCHUA
AJIFOMHUHATHOI'O PaCTBOpA

OnpenensiTh BU3yalbHO U/UIH ¢ ucnonb3oBanueM cpenacts KUIT u ACYTII
OTKJIOHEHHS TapaMETPOB TEXHOJIOTHUUECKOT0 PEeXUMa MPOLIECCa OXIIAXKACHUS
Y Pa3JI0KeHUsI OT 33JIaHHbIX U OIPENEIATh MEPHI M0 UX YCTPAHEHUIO U
MpEeAYNPEXKACHUIO

Bectu B onnTUMalIbHOM JUania30He MPOLECC JEKOMIIO3UIUH 3a CYET
OJIHOBPEMEHHO U3MEHEHUS PEKUMOB TPAHCIIOPTUPOBKU I1YJIBIIBI B
JIEKOMIIO3€pe, TEMIIEPATYPhl OXJIAKACHUS JEKOMIIO3EPHOM ITYJIBIIBI U
KOJIMYECTBA I101aBAEMOMU B IPOLECC 3aTPABOYHOMN ITYJIbIIbI

AHaJ'II/ISI/IPOBaTI) IMOKa3aHUus KOHTPOJIbHO-U3MCPUTCEIIbHBIX CPECACTB U CUCTEMBbI
ABTOMATHYCCKOI'O PCTryJIMPOBAHUA TPOLECCOB ACKOMITO3ULIUU

BBoauTh nHOpMaIHio B CHCTEMY aBTOMAaTHYECKOTO yIPaBICHUS




TEXHOJIOTHYCCKUMHU IIpoLeCCaMn

OT1OupaTh NpeICTaBUTEIbHBIE TTPOOBI MYJIHITBI

BecTu mporecchl 1eKOMITO3UINH B PYYHOM PEXUME MPH O0TKa3axX WK cOosX
CHUCTEMBI aBTOMaTU4YECKOTO YIIPABIICHUS IIPOLECCOM

KonTponupoBath BU3yalibHO, [10 TPUOOPaM U JaHHBIM J1a00paTOPHBIX
AQHAJIM30B Ka4eCTBO MPOTYKTOB IEKOMITO3UIIUU

HpI/IMeHHTb Cpe€acTBa HHHHBHHyaHBHOﬁ 3alMTEI, CPEACTBA MOXKAPOTYHICHUA 1
IIOJIB30BATbHCA aBapHﬁHBIM HHCTPYMCHTOM B aBapHﬁHBIX CUTyalusax

[Tonp30BaThCs IPOrpaMMHBIM O0ECTIEYeHHEM pab0overo MecTa anmapardyiuKa-
TUAPOMETAJLIYpra Ha y4acTKe JEKOMIIO3ULINH

Heo0xoaumble 3HaHUS

YcTpoicTBO, MpUHIHI PabOTHI, MPaBUIa TEXHUYECKOU IKCILTyaTaIlluu 1
oOcmyxuBaHusi 000pyOBaHUs, MEXaHU3MOB U YCTPOUCTB, KOHTPOJIBHO-
WU3MEPUTEIIbHBIX TPHOOPOB M CPEJICTB ABTOMATHKH, IIPUMEHSIEMBIX JIJIsI
peryaupoBaHus Ipouecca JEKOMIIO3UIMY ATFOMUHATHOTO pacTBOpa

CxeMbpl KOMMYHHMKaIU aIFOMUHATHOTO U MaTOYHOT'O PacTBOPOB,
JIEKOMITO3EPHOM U 3aTPaBOYHOM ITyJIbII, BOJBI M CKATOTO BO3/1yXa; CXEMBI
I'POMKOTOBOPSILEN CBS3U

AHHapaTypHO-TeXHOHOFI/I‘IeCKaﬂ CXCMa y4acCTKa JCKOMIIO3UITUN

Y CeTpoiCTBO M MPUHLAI JAEHCTBHUS, IPABUIIA IKCILTYaTallMKU JIEKOMIIO3EPOB U
BCIIOMOTaTeJIbHOI0 000PYI0BAHUS.

ITocnemoBaTeabHOCTD U ImpaBujia OCTAHOBKH, OIIOPOKHCHUS U ITYyCKa
JACKOMIIO3€POB U BCIIOMOT'aTCJIbHOI'O O6OPYI[OBaHI/I$I

Cxema ot6opa npo0 JEeKOMIIO3epHOM U 3aTPaBOYHOM MyJIbIIBI AJIs
AHAJMTUYECKOTO KOHTPOJIS

HpOI/I3BO}1CTBeHHO—TeXHOHOFI/I‘{eCKI/Ie HHCTPYKIUHU ITpOoHeCCa NCKOMITIO3UIINN

TpebGoBaHMs K KaUECTBY THIPOKCH]IA ATIFOMUHHUS

Metoauka pacyeTa JO3UPOBKU 3anasquoﬁ IYJIbIIBI THAPOKCHU A AJIFOMUHUA

CnocoObl KpUCTaNIM3aluU TBEPIOTO BEIIECTBA U3 PACTBOPOB

IInan MepoanHTHﬁ T10 JIOKAJIM3alM{ U JTUKBUIAIIUH ITOCIEACTBUM aBapI/II\/’I Ha
Y4aCTKE ICKOMITIO3UIIUN

TpeboBanust OUPOUHON CUCTEMBI U HAPSII0B-10ITYCKOB NP paboTe Ha ydacTKe
JEKOMIIO3ULINH

TpebGoBanust OXpaHbl TPy/Ia, TPOMBIIINIEHHON, YKOJIOTHYECKON 1 TOKapHOU
0€30MMacHOCTH Ha yYaCTKe AEKOMITO3ULIUU

[IporpammHuoe obecrieueHre, IpuMeHsIeMoe Ha pabodeM MecTe armnapaTynka-
TUAPOMETAILTIYpra y4acTKa JEKOMIIO3ULIUU

Oco0ble ycIIoBUS I0ITyCKa K
pabote

Jpyrue xapakTepucTHKH

3.2.6. TpynoBas pyHKuust

Hanmenosanue

VYrpasieHue criennaaTu3upOBaHHBIMU
TEXHOJOTHYECKUMH MPOLIeCCaMu
TUIPOMETAJUTyPTUYECKOTO MTPOU3BOJICTBA
JIETKUX, OJTarOPOIHBIX, PEAKUX IIBETHBIX KBaTMpUKaLMH
METaJUIOB U PEAKO3EMEITbHBIX
MaTepHuaoB

Kon | B/06.3 Yposern 3




[Ipoucxoxaenure 06001EHHOM
TPYIOBOH (HYHKITUH

Opuruman X 3aMMCTBOBAHO U3 1558
OpHUTHHAIIA
Kon PeructpanuonHsiit HoMep
OpHUTHHANA po¢heCCHOHATHFHOTO
CTaHgapTa

TpynoBsie 1eicTBUS

[Tonyuenue (nepenaya) UHGOpPMALMK [IPH IPUEMKE-C/1aue CMEHBI O
MIPOM3BOJICTBEHHOM 3aJIaHUU, X0J1€ HEMPEPBIBHBIX TEXHOJIOTHUYECKUX
MPOIIECCOB, OTKJIOHEHUSAX B PEXKUMAX padOThI 000PYI0BaHUS, HETIOJIAKAX U
MPUHATHIX MEpax M0 UX YCTPaHEHUIO

Pacuer AO3UPOBOK, KOJIMYCCTBA BBOAUMBIX PECArcHTOB U MaT€pUajioB
(KOMHOHCHTOB) TEXHOJIOTHYECKUX IMPOUECCOB Ha OCHOBE ITPOMU3BOJACTBECHHOI'O
3aJaHus U 3aJaHHOI'O KOB(b(l)I/IHI/ICHTa HU3BJICUCHUS METaljla

I[O?»I/IpOBKa KOMITOHCHTOB, PCTYJIUPOBAHNC 00BHEMOB U TEMITIA I1o0Ja4u B
THAPOMCTAJUTYPIUYCCKUE arperaTbl BOAbI, KUCJIOT UJINU menoqeﬁ Tp66yeM0171
KOHLCHTpAu, paCTBOPOB, ITYJIbIIbl, KOHLICHTPATOB, HOJ'Iyq)a6pI/IKaTOB,
XUMHYCCKUX PCarcHTOB, IMOJYIIPOAYKTOB U O60pOTHBIX MaTCpHaJIOB B
COOTBCTCTBUH C paCdCTaMH U TCXHOJIOTMYCCKUMHU MHCTPYKIUAMU

Benenue mponecca 1 peryJmpoBaHue Xo4a peaKI_II/Iﬁ MMOJIYyYCHU A
TEeTpaxjiopuaa peAKUX MCTAJJIOB U3 IIPOMIIPOAYKTOB U METAJIJIOB BBICOKOM
YUCTOTEHI ITYyTEM Cy.]'[B(i)I/ITI/ISaL[I/II/I, PaCTBOpPCHUA, aruTalliu

Benenne aBTOKIaBHOTO BOCCTAHOBIICHHS METalllIa BOOOPOJAOM B BOJAHBIX
pacTBOpax coJieii B MMPOU3BOJACTBC MCTAINIMYCCKUX ITOPOIIKOB

Benenue TeXHOIOTMYECKOro MpoLecca aBTOKJIABHOIO, arUTAlMOHHOTO WX
IIPOTOYHOTO BBILIEIIAYMBAHUS MUXTHI (py/, KOHIIEHTPATOB, MTOJIYIPOAYKTOB)
PENKHUX, PEIKO3EMETbHBIX, OJ1arOpOIHBIX U IPOUYMX I[BETHBIX METAJUIOB C
UCIIOJIb30BAHUEM CEPHOKHUCIIBIX, COJITHOKHUCIIBIX, aMMHUAYHBIX U BOJIHBIX
pPacTBOPOB B 3aBUCUMOCTH OT UCXOJHOTO MUHEPAIOIMYECKOT0 U XUMUYECKOTO
COCTaBa ChIPbs

KonTponb nokasareseil npoiiecca aBTOKJIAaBHOTO /UM arUTallMOHHOTO
BBILIIEJIAYUBAHUS, PETYIUPOBAHNE U KOPPEKTUPOBKA PEKUMOB IIpU
OTKJIOHEHUSX OT HOPMBI, a TAKXKE B ClIydae OTKa3a aBTOMATUKH

Mounutopunr ¢ nomousto cpencts KUIT u ACYTII ¢ ocymectBienuem (mpu
HE0OX0JUMOCTH ) KOPPEKTUPYIOLINX AEMCTBUI OCHOBHBIX TAPaMETPOB,
ONPEAEIAIONINX U XapaKTePU3YIOIINX X0 THAPOMETAIUTY PrudeCcKuX
IIPOLIECCOB — TEMIIA 3arpy3KH, 1aBJICHUS U TEMIIEPATyPbl MyJIbIIbl, PACTBOPOB,
M0JIaBaeMbIX B TEXHOJIOIMUYECKHI arperat, TeMreparypsl B pabouem arperare,
COOTHOILEHUS )KUJIKOE — TBEPJIOE, YAEIBHOIO BECa, [T0OKa3aTeIen
KHCIIOTHOCTH, KOHLEHTPALlMU PACTBOPOB U ITyJIbIIbl, 1aBJIEHUS B anmaparax,
JIaBJICHUSI I1apa, TEMIIEPATYPbI TEINIOHOCUTEIIS, TEMIIOB NTEPEMEIINBAHUS
(aruTanuu), coaep>kaHus N3BJIEKaeMbIX METAIIJIOB

Benenue TeXHOI0rHYECKOTO nponecca nNoJIyd4CHUus YUCTBIX APArouCHHBIX
MCTAJIOB, UX coneﬁ, TMOPOIIKOB U APYTUX KOHAUITUOHHBIX MTPOAYKTOB
CII0COOOM PAaCTBOPCHUSA MCTAJUIOB U CIVIABOB, KOHIICHTPATOB,
MOJIYIIPOAYKTOB, JIOMa, TOBOJAKH paCTBOPOB U OCAKIACHUA HpHMeceﬁ

BGHGHI/Ie nponecca nNoaIydYCHuss XUMUYCCKU YHUCTBIX COJIGI>’I, KHCJIOT, OKHCJIOB
TYTOIJIABKUX MCTAJIJIOB € PA3JIMYHBIMU MMpUCAAKAMU IJIS IIPOU3BOJACTBA
TBCPAbIX CIUIABOB U TYT'OILUIABKUX MCTAJIJIOB

Benenue TexHOIOrHYeCKUX MPOLIECCOB MPOU3BOICTBA KPUOIUTA, (PTOPUCTOTO
IIOMUHUS, PTOPUCTOTO U KPeMHEDTOPUCTOTO HATPUS (IPUTOTOBJICHUE




XUMHUYECKHX PAaCTBOPOB, Bapka, (DHIIbTpaIvs)

Benenne TeXHOJIOTHYECKUX MPOIECCOB PACTBOPEHHSI XPOMOBOT'O aHTHUIPUAA U
OCXKJICHUSI CEpHOM KUCIIOTOW U THAPOOKHUCKHIO Oapust JIs IMOCIEAYIOIIETO
MTOJTYYEHUS AICKTPOJIUTHIECKOTO XpoMa

Benenue TeXHOIOrNYECKUX MTPOLIECCOB MOIYUYEHHSI XJIOPHUIOB 0JI0Ba,
KoOaJIbTa U METAJUIOB IPYMIIbl PEIKO3EMEIbHBIX IyTEM PACTBOPEHUS U
XJIOPUPOBAHUS MPOAYKLIUN

Benenue npouecca BelpallliBaHUs] HEOPTaHUYECKUX KPUCTAIUIOB U3 BOJIHBIX
pPacTBOPOB PEIKUX IIECIIOYHBIX METAJIIOB

Benenue npoiiecca nepepabOTKU H3METbYCHHBIX 30JI0TOCOIEPKAIIHUX PY/I
croco6oM 00paboOTKH PacTBOPOM LIMAHK/IA IIEIOYHOTO METaJlIa C
MOCJICIYFOIIUM OCAKICHUEM IIMHKOM HJIH MPSIMbIM M3BJICYCHUEM METOIOM
copOIu

Benenue nporeccoB pasiioxkeHus (IeKOMITO3UIINH ), [IEMEHTAIlUH, OYUCTKH
TEXHOJOTHYECKHX PACTBOPOB MyTEM OCAXKIACHHUSI IOJIE3HBIX KOMIIOHEHTOB
(comeit, OKUCIIOB, TUAPATOB, XJIOPUIOB U3BIEKAEMBIX METAIJIOB) HIIH
HpI/IMeCCfI C IIPUMCHCHUECM PCArcHTOB W BCIIOMOTI'aTCJIbHbIX MAaTCPHAJIOB

Benenue TeXHOIOTHUYECKHX onepaunﬁ (1)J'IOT8.I_II/II/I, CTYLICHUS, IIPOMBIBKH,
BbIIIapUBAaHUA, (bHJ'IBTpaI_[I/II/I, JACKaHTalu PaCTBOPOB

Benenue nporiecca ocBeTNIEHUS! paCTBOPOB A0 MOTYyUEHHUSI TOBAPHBIX
THJIPOOKUCEH, TUIPATOB, XJIOPUAOB, CYIb(GUIOB

OTHpaBKa OCBCTJICHHBIX PAaCTBOPOB B I'OJIOBY IMPOLECCA — HA BBIICIIAYMBAHHUE,
nin B L[anI)Heﬁmee IMPOU3BOACTBO JJIsA AOU3BJICYCHH S IMOITYTHBIX
KOMITOHCHTOB, UJIU B CUCTEMY O60pOTHOFO BOI[OCH3.6)K€HI/I$I opraHnnui3alvivi B
COOTBETCTBUH C TCXHOJIOTUYCCKUMH UHCTPYKIHUAMU

Benenne 06paboTku ocajgka uiaMoB, KEKOB, Tiepeiaya K GuiibTp-mpeccam,
q)HJ'ILTpaIII/ISI, IMIPOMEBIBKA, CyIIKa WJIX IMPOKAJIMBAHUC IJId IIEpEaAavu B
CJICAYIOUINE CTaIUH MPOU3BOACTBEHHOTO IIMKJIA TIPOU3BOJICTBA JIETKUX,
PEAKUX, PEAKO3EMETbHBIX U MPOYUX [BETHBIX METAIIJIOB

Otrpy3ka «cyxoi» MeTamuicoepxkaleil ppakiuuy B MocIeayoIue nepeieibl
METaJUTypruuecKoro Npo13BOICTBA, WIH B OCIEAYOLIYIO
TUIPOMETAJUTYPrUYECKYI0 NepepadoTKy, WK B ad(HhrHaXKHOE TPOU3BOJCTBO B
COOTBETCTBUU C TEXHOJOTUYECKUMH UHCTPYKIUSIMHU

KoHTposb kauecTBa NOIyNpOAYKTOB U MPOLYKIMU HA TPOMEKYTOUYHBIX U
(UHUIITHOMN CTaAUSIX TEXHOJIOTHUECKOTO MPOIecca C KOPPEKTUPOBKOM MPHU
HEOOXOAMMOCTH X0/1a PEKUMOB PabOTHI 000PYTOBAHHS

KOHTpOJ'IB HaJJIexaIem pa6OTBI CUCTCMbI aBTOMATHYCCKOT'O PEryjinpoOBaHUA
PCKUMOB U IMPOLECCOB HA O6CJ'Iy)KI/IBaCMOM TCXHOJIOTHYCCKOM YYaCTKE

BrIrpyska, BEIITyCK IPOMITPOAYKTOB, 0Ty (HaOpUKaTOB, TOTOBOM MPOAYKIIUH,
ocajika, KeKa, Iama

VYyer pacxo/a OCHOBHBIX, BCIOMOTaTeIbHBIX MaTepUaioB, PeareHTOB U
HHEPrOHOCUTENIEH Ha 00CIYKMBAEMOM y4acTKe MPOU3BOJICTBA JIETKHUX,
PENKUX, PEAKO3EMETBHBIX U IPOUYUX LBETHBIX METAJIJIOB

Benenue arperaTHOro *ypHaia U y4eTHOW JJOKYMEHTAIluU paboyero Mecra
armapaTyrKa-ruJIpoMeTaIypra B IpOU3BOJCTBE JIETKUX, PEAKUX,
PENKO3EMEINIBHBIX U IIPOYMX LIBETHBIX METAJNIOB

Heo6xonumelie ymeHust

Busyansno u (um) ¢ nomorubsto KUIT u cpencts ACYTII onpenensits
COOTBETCTBUE PEKUMOB pabOThI THAPOMETAILTYPrU4e€CKOro 000py10BaHUs
3aJJaHHbIM, BbIpa0aThIBaTh MEPHI 110 YCTPAHEHUIO BBISIBJICHHBIX OTKJIOHEHHUH

BusyansHo u ¢ momombto KUII onpenensts paboTocmocoOHOCTh




000pyIOBaHUs, arperaToB U YCTAHOBOK, 3arPy304HBIX U BBIITYCKHOTO
MEXaHU3MOB, CUCTEM TPAHCIOPTUPOBKU KUIKUX U TBEPABIX IIPOLYKTOB
nepepadOTKU, TEXHOIOTUIECKOH OOBSI3KU, IPUCTIOCOOICHHH, YCTPOHCTB U
OCHACTKH, UCIOJIb3yEMBIX IPH MepepaboTKe TUTAHOCOACPIKALINX MaTEPHUAJIOB,
ChIpbA IJIA IPOU3BOACTBA PCAKUX, PCAKO3CMCIIbHBIX U IPOYUX BCTHBIX
METaIJIOB

Y1paBasTh OCHOBHBIM M BCIIOMOTATEJIbHBIM 000pYy/I0OBAaHUEM, MEXaHU3MaMHU
arperaTtoB U yCTaHOBOK, UCIIOJIb3yEMBIX B IIpOLIECCEe MepepadoTKU
TUTAHOCOAEPKAIUX MATEPUAIIOB U ChIPbs JUIsl IPOU3BOJICTBA PEIKHUX,
PENKO3EMENBHBIX U IIPOYMX LIBETHBIX METAJNIOB

VYIIpaBiATh Ha OCHOBE JIAHHBIX 10 XUMHUYECKOMY COCTaBY IlepepadaThIBa€MBbIX
MarepuasioB 1 nokazanuii KUII npoueccom 3arpy3ku arperatoB mno
nepepadoTKe TUTAHOCOAEPKAIIUX U PEIKO3EMETbHBIX MaTEPUAIOB U
JIO3UPOBKOM MOJJABAEMBIX B IIPOLIECC PEATEHTOB

Busyansno u ¢ ucnonb3oBanueM cpeacts KUII u ACYTII kontponupoBaTh
XOJ] TEXHOJIOTUYECKHX TPOLIECCOB, PEXKUMBI pabOTHI 000PYAOBAHMUS,
ONpEAENIATh BpeMs Hayajaa U OKOHYaHMS, CTau1, TOTOBHOCTh MTOIYNPOTYKTOB
nepepadOTKU TUTAHOCOAEPKAIINX MAaTEPUAJIOB U CBHIPBS ISl IPOU3BOJICTBA
PEIKUX, PEIKO3EMEIIbHBIX U MPOYUX [[BETHBIX METAJJIOB K BBITPY3KE
(oTkauke)

Koppektuposars 1o nokazanusim KUII u nanHBIM 1a00paTOpHBIX aHAJIN30B
COOTHOLIEHUE )KUIKOE — TBEPAOE, YACIbHBIN BEC ITyJIbIIbL, TI0KA3ATEIN
KHMCIIOTHOCTH, KOHIICHTPALUIO PACTBOPOB U ITYJIBIIBI, 1aBJICHUE WIIN
pa3psOKEHHE B armaparax, coJepKaHue cyib(uaoB, XJOPHI0B, AMMOHUTOB U
JPYTUX KOHTPOIUPYEMBIX KOMIIOHEHTOB B pacTBOPE

PerynupoBaTh CKOpOCTb (TEMI) [10/1a4YM MyJIbIIbI, PACTBOPOB, MATEPUAIIOB U
3aTpaBOK, BOJBI, CKATOTO BO3AyXa, [1apa, ra3a, pEarcHTOB B PEaKTOPbI

Per YJIUPOBATH CTCIICHDb OYUCTKU paCTBOPOB

3amepsTh IUIOTHOCTh PACTBOPOB, KOHIICHTPAIIMIO PEAareHTOB, YIIPABIATh
1po600TOOPHUKAMU

YHpaBJ'IHTI) OCHOBHBIM H BCIIOMOI'aTCJIbHBIM O6OPYI[0BaHI/IeM y4dacTKa
IMPUTOTOBJICHUS JJIFOAHTA K IMpoHecCaM pasaCJICHUA PCAKO3EMEIbHBIX
SJICMCHTOB 1 JParouC€HHbIX METAJIJIOB METOAOM MOHHOI'O oOMeHa

PaccunTriBaTh HGO6XOI[I/IMI>IG 00BEMEBI U KOHIOCHTpAUKU pearcHToB,
IMPUTOTABJIIMBATH PCAKTHBBI, MHOT'OKOMITIOHCHTHBLIC PAaCTBOPLL

Br16upaTh onTUMaNbHBIN PEKUM BEACHUS MTPOLIECCOB, 00ECTICUNBAIOIITIIT
MaKCHMaIbHOE U3BIICYCHHE TP MUHUMAIBHBIX PACXOIHBIX KO uimenTax
U TIOTEPSIX, B 3aBUCUMOCTH OT XUMHUYECKOI'O COCTaBa TUTAHOCO AP KAILIUX
MaTepHaJIOB, ChIPhs JIJIsI MPOU3BOJICTBA PEAKUX, PEIKO3EMENIBHBIX U TIPOUNX
[IBETHBIX METAJIOB, TIOJYIPOTYKTOB THAPOMETAILTYPTHUECKOTO MMPOU3BOICTBA

BLII[ep)KI/IBaTL B 3aIaHHBIX IPCACIaX TCXHOJIOTNYCCKUEC PCIKUMBI, BPCMA
Haydajla 1 NPCKpaIlICHUA [oga4u pe€arcHToB, C:KaToro Bo3ayxa, MaTcpualios,
BpEMA OKOHYAHUA XUMHUYCCKUX peaKHI/Iﬁ N TCXHOJIOTHYECKOTO ITpoIecca,
CTCIICHb OYHCTKH PACTBOPOB U KAaUCCTBO BBIITYCKACMBIX ITPOAYKTOB

KOppeKTI/IpOBaTL nmapaMeTpbI IIpouecca Hepepa60TKH TUTAHOCOACPIKAINX U
PCAKO3CMCIIbHBIX MATCPHUAJIOB B CIIyUasdx OTKJIOHEHHH OT 3aaHHOIo
TCXHOJIOTHYCCKOI'O pC)KUMa

BLIHBHHTB, AHAJIIU3UPOBATHL MPUYIKUHBI BO3HUKHOBCHU c00€eB UiIn
HEHCIIPaBHOCTEW B paboTe 00CITYKMBAEMOT0 000PY10BaHHUSI, OTIPENIEIATh
MCPBI IO UX YCTPAHCHUIO U IPCAYIIPCIKACHUIO




VYpaBiaTh nepeMenInBaHueM U LUPKYJIALKEN pacTBOPOB B ammapaTax
pPa3IMYHOTO THIA

[TpousBoauTh OTOOP, MOATOTOBKY U JIOCTaBKY MPoO peareHTOB,
MOJyIPOAYKTOB, TOTOBOI MPOAYKINH, 3aMEPSTH IJIOTHOCTb PACTBOPOB,
KOHIEHTPALUIO PeareHTOB, yIPaBIsATh NPOOOOTOOpHUKAMHU

HpOI/ISBOI[I/ITB NEPCKIOYCHUEC KOMMYHI/IKaI_[I/Iﬁ B COOTBCTCTBUHU C
TEXHOJIOTHYECKON I/IHCTPYKHHeﬁ 110 X0y TEXHOJOTHYCCKOro mpounecca, a
TAKXXE B ClIydasX OTKa30B TCXHOJIOTHYECKOI'O O60py,I[0BaHI/IH

VYIpaBiaTh MpOLECCOM BbIITYyCKa, CIMBA (OTKAYKH), BHITPY3KH U IEPEMELICHUS
(TpaHCIOPTUPOBKH) MEXKY TEXHOJIOTMYECKUMH Y4aCTKaMU ITPOYKTOB
nepepadoTKU TUTAHOCOAEPIKAIUX MAaTEPUAIIOB U ChIPbs ISl IPOU3BOCTBA
PENKUX, PEIKO3EMEIIbHBIX U IIPOYUX [IBETHBIX METAJUIOB

[Tpon3BoaUTH IMyCK, pa3orpeB U 0e3aBapUiiHyI0 OCTAHOBKY arperaTtoB U
YCTaHOBOK, IPUEMKY U3 PEMOHTa M 0OKAaTKy 0OCITy>KHUBAEMOT0 000PYAOBaHUS
10 TIepepadOTKe TUTAHOCOACPIKAIINX MATEPUAIIOB M CHIPBS JIJIsl IPOU3BOICTBA
PENKUX, PEIKO3EMENIbHBIX U IPOYUX [[BETHBIX METAJUIOB

OTOupath npeacTaBUTENbHBIC IPOOBI B COOTBETCTBUH CO CXEMOI
AHAJUTUYECKOTO KOHTPOJIA

Bectu TexHomornueckue npoueccs B pyyHOM PeKUMe TIPU 0TKa3ax WilH
c6osx ACYTII Ha 00CIyKMBAaEMOM y4aCTKe IIPOU3BOJICTBA JIETKUX, PEIKUX,
PEIKO3EeMENbHBIX M MTPOYMX [BETHBIX METAJUIOB

HpI/IMeHHTb cpeacrBa I/IH,HHBI/I,HyaHLHOﬁ 3alUThI, CPCACTBA IMOKAPOTYUICHUS U
I10JIB30BAaTbhCA aBapPIfIHBIM HHCTPYMCHTOM B aBapHﬁHLIX CUTyallusX Ha
Y4aCTKE IOoAPAa3ACJICHN aBTOKJIABHOI'O BbIIICJIAYNBAHUS

ITons3oBaThCA MporpaMMHbBIM O6CCHC‘-ICHI/ICM, NNPpHUMCHACMBIM Ha pa6oqu
MECTC alllapaTUuKa-ruApoMeTaliIypra, B ipOU3BOACTBE JICTKUX, PECAKUX,
PEAKO3EMECIIbHBIX U TPOYNX HBCTHBIX MCTAJIJIOB

Heo0Oxoanmeble 3HAaHUSA

CocraB, Ha3HauY€HUE, YCTPONUCTBO, TEXHUUYECKNE XapaKTEPUCTUKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH, MPUHIUIBI pAaOOTHI OCHOBHOTO U
BCIIOMOTaTeNIbHOI0 000PY/JOBAaHUS, YCTPOUCTB U MEXaHU3MOB, KOHTPOJIBHO-
U3MEPUTENIbHBIX PUOOPOB U CPEACTB aBTOMATHKH, IPUMEHSAEMBIX JUIS
THPOMETAITyprudecKoil mepepaboTKH ChIpbs (ILIUXTHI, MyJIbIIbI,
HOJIYIIPOAYKTOB, PACTBOPOB) AJIsl IPOU3BOJICTBA JIETKUX, PEIKUX,
PENKO3EMENbHBIX U IPOYMX [IBETHBIX METAJJIOB

AHHapaTypHO-TCXHOHOFI/IHCCKI/IC CXCMbI, TCXHOJIOTHHU U XUMHUYCCKUC PCAKITUN
MMpONLCCCOB BbIMICIIAYNBAHUS, aTrUTAllUU, PACTBOPCHUSA, OCAKIICHUA,
Pa3jI0oKCHUA, (I)I/IJ'ILTpaI_[I/II/I, BbIITapUBAHUA ITPOAYKIIUHA, 0663Bpe)KI/IBaHI/I${ n
HeﬁTpaJIHl%aL[PIH CTOYHBIX U ITPOMBIBHBIX BOI U paCTBOPOB, U3BJICYHCHUA U3 HUX
MCTaJIJIOB, OYUCTKHU PACTBOPOB OT IOITYTHBIX MCTAJIJIOB 1 an/IMeceﬁ

PaCHOJ'IO)KeHI/Ie, CXCMBEI, YCTpOﬁCTBO Y Ha3HAYCHHUE TEXHOJIOTHYECKOM
apMaTypsl Ha 06CJ’Iy>KI/IBaCMOM o60py;1013aHI/m, CXCMBI IICPCKIIIOYCHU A
MPUMCHACMBIX THAPOMETAIUTYPTHIYCCKUX arperaToB

TexHOJOruM BBIIIEIAYUBAHUS, KIACCU(DHUKAIINY, [IEMEHTALUH, IEKOMITO3ULINH,
paznenenus P33, pnoranmu, crymenus, GUIbTpaluy U MOCIE Ty OIUX
TUAPOMETAJUTYPrUYECKUX ITPOLIECCOB

PusnyecKue, XMMUIECKHE, JIMKBAIMOHHBIE U THAPOINHAMUYECKHUE ITPOLIECCHI,
UCIIONIB3YEMBIE B arperarax U yCTaHOBKAax, IPUMEHAEMBIX B

TUAPOMETAJUTY PrU4€CKOM IPOU3BOJICTBE JIETKUX, PEIKHUX, PEIKO3EMEIbHBIX U
IIPOYUX LBETHBIX METAJIJIOB

MeTtoauku pacueTa 103UPOBOK XMMHUECKUX PEAareHTOB, MPUCAIOK,




BCIIOMOTATENbHBIX U 00OPOTHBIX MAaTEPUANIOB, OAJIEKAIINX [101a4€e B
TEXHOJOTMYECKH MTPOLIECC IPUTOTOBIIEHHUS ChIPbs (PacTBOPOB, IYJIbIIbI,
KOHIIEHTPATOB, CJIOKHBIX COJIEH), B 3aBUCUMOCTH OT IPOU3BOCTBEHHOI O
3a1aHus

Pexumubie KapThl (ONTUMAIBHBIE PEKUMbI) TEXHOJIOTUYECKOTO U
BCIIOMOTATENLHOT0 000PY/I0BaHUS, IOMYCTUMBIE IUANa30HbI TOKa3aTenei,
CIIOCOOBI ¥ PUEMBI ITPEAYIPEKICHHS U YCTPAHEHUS OTKJIOHEHUH B
TEXHOJIOTUH IPUTOTOBIICHUS CHIPbS AJIs IPOU3BOJCTBA PEAKUX,
PENKO3EMENBHBIX U IIPOYMX LIBETHBIX METAJNIOB

TexHuueckue TpeOOBaHUS K KaYECTBY, COCTaB, (PU3MKO-XUMUYECKHE U
TEXHOJIOTMYECKUE CBOMCTBA ChIPHEBBIX U BCIIOMOTATEIIbHBIX MAaTEPHUAIIOB,
POMEXYTOUHBIX (IIEPeeNbHBIX ) IPOAYKTOB, MAaTEPHAJIOB, OITY(HaOpHUKaTOB
Y TOTOBOM IIPOLYKLINHU ITPOU3BOJCTBA JIETKUX, PEAKUX, PEAKO3EMEIIBHBIX U
IIPOYMX I[BETHBIX METAJIJIOB

@DakTOpbI, HEraTUBHO BIMAIOLIME HA IIPOU3BOAUTEIBHOCTD TEXHOJIOTHYECKUX
arperaToB M X0 TEXHOJIOTMYECKOTO IIPOLiecca MIPOU3BOJACTBA JIETKUX, PEAKUX,
PENKO3EMEINBbHBIX U IIPOYMX LIBETHBIX METAJJIOB, CIIOCOOBI UX
IIPEAYNPEKACHUSA U KOMIICHCALUH

TunuyHble TPUYUHBI ¥ IPU3HAKK COOEB M OTKJIOHCHH B peXXHMax padoThl,
OTKAa30B ¥ HEHUCIIPAaBHOCTEH 000pYyI0BaHUs HA 00CITY)KHBACMOM U
TCXHOJIOTHYCCKHU CBA3AaHHBIX YYaCTKax, CIIOCOOBI X NpeaAynpexKIACHUA U
yCTpaHEHUS

Cocrasn MOJICKAIIUX KOHTPOJIIO allllapaTYuKOM noka3zareiieit KUII u
ACyTH, 3HAYCHHC W BJIIMAHHC HA XOJ TCXHOJOIHYCCKOI'O IIpo1ecca

ITapaMeTpbl TEXHOJIOTMUECKUX MPOLIECCOB IPOM3BOCTBA JIETKUX, PEIKHUX,
PENKO3EMEINBHBIX U IIPOYMX LIBETHBIX METALIOB, peryiaupyemsie ACYTII, u
KOHTPOJIbHBIE NTOKA3aTeNl, He0OOXOAUMbIE allapaTyuKy Ul aHAIU3a U
KOPPEKIIMH X0Ja TEXHOJOTNYECKUX ITPOLIECCOB

[TpaBuia u pernamMeHT nepexosia Ha pyYHOI peXuM YIpaBISHUsS IIPU OTKa3e
ACYTII nonpazaenenns NpUroTOBIEHUS ChIPbsI UIsl IPOU3BOICTBA JIETKHX,
PENKHUX, PEAKO3EMEIBHBIX U IPOYUX LIBETHBIX METAJIJIOB

TpebGoBaHMs MPOU3BOACTBEHHO-TEXHOJIOTUYECKUX U IOJPKHOCTHBIX
WHCTPYKLUHN, TEXHOJOTUYECKUX KAPT, PETIAMEHTOB, PETYJIUPYIOIIUX OPSII0K
Y IIpaBUJjIa BEACHUSA TMAPOMETAILTYPIUYECKHUX ITPOLIECCOB

[TpaBuiia u mopsAOK paboThl ¢ 000PYIOBAHUEM, IPUMEHSIOLINM SIIOBUTHIE
rasbl (XJIop)

[TpaBuia u mopsiiok paboTsl ¢ 000pyI0BaHNEM, TPUMEHSIOIIMM H30BITOYHOE
JTaBJICHUE U BaKyyM

HOpMLI PACXOJ0B IHECPI! OHOCHUTENEH U MaTCpHUAJIbHO-TCXHUYCCKUX PECYPCOB,
TCXHOJIOTHYCCKUC ITPUCMbI SKOHOMHU

[IpaBuiia u ciocoObl OnpeieeHnsl U KOPPEKTUPOBKU KOHIIEHTPAINH,
TEMIEPATYPbI, KUCIIOTHOCTH, YAEIBLHOTO BECA MYJIbIIbI, PACTBOPOB

Ha3nauenwue, coctaB, OCHOBHBIE CBOMCTBA U HOPMBI pacxojia MPUMEHSIEMBIX
1IEJI0YEeH, KUCIIOT, pACTBOPOB, PEar€HTOB

Tpe60BaHI/IH HHCTPYKIUHA 110 00eCIIeYeHHIO COXPAaHHOCTHU AparoucCHHbIX
MCTAJIJIOB U ITPOAYKTOB, COACPNKAMUX APArOLCHHBIC MCTAJIJIbL

[IpaBuna BeeHUs U XpaHEHHS] TEXHUYECKOW JOKYMEHTAITUU Ha
00CITy)KUBAEMOM y4aCTKe IMPOU3BOJICTBA JIETKUX, PEAKUX, PEIKO3EMEIbHBIX
MPOYMX [[BETHBIX METAIIIIOB

TpebGoBanus TIIaHa MEPOTIPUSITHH 1O JTOKATU3AIIUN 1 JTUKBHUIAINH




MOCIIEACTBHM aBapuii Ha 00CITY>KMBAaEMOM y4acTKe MPOU3BOACTBA JIETKHX,
PEAKUX, PEIKO3EMENbHBIX U MPOYUX LIBETHBIX METAIIOB

TpeGoBanusi OMPOYHON CUCTEMBI M HAPSAAOB-OIYCKOB IIpU paboTe Ha
TEXHOJOTMYECKOM yYacTKe IPOU3BOJICTBA JIETKUX, PEIKHUX, PEAKO3EMEIbHbIX
Y TIPOYMX IIBETHBIX METAJJIOB

TpebGoBanus OXpaHbl TPY/Ia, TPOMBIIINICHHON, YKOJIOTHIECKON M TIOKapHOM
0€3011acHOCTH B ITPOU3BOJICTBE JIETKUX, PEAKUX, PEIKO3EMEIbHBIX U MPOYUX
[[BETHBIX METAJIIOB

[IporpammHoe obecrieueHue, NpuMeHsieMoe Ha pabodeM MeCTe amnapaTdyuka-
TUAPOMETAJUTYpra IpOU3BOACTBA JIETKUX, PEAKUX, PEAKO3EMENIBHBIX U IPOUYUX
I[BETHBIX METAJIOB

Oco0ble ycIioBUS JIOMyCKa K |-
pabote

Hpyrue xapakTepucTUKu -

3.3. O6o01mennast TpyaoBas pynkuus «BeneHue TeXHOJI0IrM4eCKUX MPOLECCOB MOJTYy4YeHHUS MOMYTHBIX
NMPOIYKTOB U3 CJIOKHBIX COJIEBBIX CHCTEM IJIMHO3eMHOT0 ITPOM3BOICTBAY

BeIleHI/IC TEXHOJIOTHYCCKUX MMPOUCCCOB
ITOJIVUCHUS ITOIIYTHBIX IIPO, KTOB U3 YpoBeHb
HaumenoBanue Y Y poRy Kon C p 3
CJIOKHBIX COJIEBBIX CHCTEM KBaTMUKALMH
TJIMHO3CMHOT'O ITPOU3BOJACTBA
[Ipoucxoxaenne 0600IeHAO 3auMCTBOBaHO U3
N Opurunan X
TPYAOBOH (HyHKIIHU OpHUTHHAJIA
Koz PeructpannonHsiii Homep
OpUrHHaNa npodeccroHanbHOrO
CTaHIapTa

Bo3MoxHBIE HANMEHOBAHUS
JOJKHOCTEH, Tpodeccuit

Amnmapatyuk cryctuteneit 3-ro paspsaa

AnmnapaTyuk-ruipoMeTatypr 4-ro paspsaia
AnmapaTyuk-ruipoOMETauIypr 5-ro paspsaa
AnmnapaTyuk-ruipoMeTatypr 6-ro paspsaa

TpeboBanust kK 00pa30BaHUIO
1 00yUYEHUIO

[IpodeccuonanpHOE 00yUeHNE — MPOTPAMMBbI TPOPECCHOHATBHON MTOATOTOBKH
o npodeccusiM pabovHX, MPOrPaMMBbI TIEPETIOATOTOBKH PadOYHX, TPOTPAMMBI
MOBBIIIEHUS KBATU(UKAUU pabounx

TpeGoBaHMs K OIBITY
PAKTHYECKON pabOThI

He menee mectu MecsiieB 1o npodeccuu ¢ 6oaee HU3KUM (TPEAbIIYIIIM )
pa3psIoM Ha 000PyAOBaHUM IO APOOJIEHUIO U U3MEIbUEHHUIO MaTEpPUAJIOB

Oco0ble ycIIoBUS I0ITyCKa K
pabote

JIuua ve monoxe 18 ner

[IpoxoxxaeHne 00s3aTeNbHBIX MPEABAPUTEIBHBIX U MEPHOAMYECKIX
MEIUIIMHCKUX OCMOTPOB

[Ipoxoxxaenue oOydeHus 1o OXpaHe TpyAa U IPOBEPKHU 3HaHUI TpeOOBaHUMN
OXpaHbI Tpyia

[TpoxoxaeHne o0ydeHusI MepaM MOXKapHOU 0€301MaCHOCTH

Hannumne ymocToBepeHus Ha MpaBo CaMOCTOSITEIIBHOU paOOTHI C
MIPUMEHSIEMBIMU BUJAMH NTOABEMHBIX COOPYKEHUM U (WIN) Ha BEJIEHUE
CTpOTAIbHBIX PAOOT

Hannune ynocroBepeHus Ha MpaBO CaMOCTOSATENBHOM padoThI 110:

- 00CITy’)KUBAaHUIO COCYIOB, paOOTAIOMIMX O]l U30BITOUYHBIM JIaBJICHHEM;




- 00CITY>KMBaHHIO TPYOOTIPOBOIOB Mapa 1 Topsiueii BOIBI

Hpyrue xapakTepucTUKU -

HOHOJ’IHI/ITGHBHHC XapaKTCPUCTUKHU

HaumenoBanue 6a30B0ii rpynmbl, JOTKHOCTH
HaumenoBanue nokymeHnTa Kon
(mpodeccun) WM crienUaTbHOCTH
OK3 8112. Oneparopsl, annapaTYuKyd U MAIIMHUCTHI YCTAHOBOK I10
00paboTKe Pyl U 000TATUTEIHLHOTO 000PYIOBAHUS
ETKC wi EKC §4 AnmapaTtyuk crycturelsiei 3-ro paspsaa
§ 19 AnnapaT4uk-ruipoMeTatypr 4-ro paspsaa
§ 20 AnmapaTyuk-ruipoMeTauIypr S-ro paspsjaa
§21 AnmapaTyuk-ruipoMeTautypr 6-ro paspsaa
OKIIATP 10931 AnmapaTyuk CrycTurenen
10187 Anmnaparyuk-ruipoMeTapypr

3.3.1. TpynoBas pyHKuus

Brmonaenune IIOATOTOBUTCIBHBIX pa60T

K [IPpOoUEeCCy MOJYUYCHHUA ITOITYTHBIX YpoBeHb
HaumenoBanue poreccy y y Kon C/01.3 P 3.1
IMPOAYKTOB M3 CJIOXKHBIX COJICBBIX CUCTEM KBaﬂH(bHKaHHH
TJIMHO3CMHOT'O ITPOU3BOJACTBA
[Ipoucxoxaenre 06001IEHHOM 3auMCTBOBaHO U3
. Opurunan X 1558
TPYIOBOM (YHKIMH OpHUTMHAJIA
Konx Peructpaumonssiit Homep
OpHUTHMHAJIA npo¢eCCHOHATBHOTO
CTaHgapTa
TpynoBeie 1elCTBUS [Tonyuenue (nepegaya) MHGpOpPMAIUH NIPU MpHUEMe-C/1a4e CMEHBI O CMEHHOM

MMPOU3BOJACTBCHHOM 3a/IaHUH, O COCTOSIHUUN pa6oqer0 MECTa, HCTI0JIaAKaxX U
OTKa3ax B pa60Te O6CJ'Iy>KI/IBaeMOFO o60pyz[013aHI/m, MMPUHATBHIX MCPaAxX IO UX
YCTPaHCHHUIO, ITIPOBCACHHBIX pa60TaX MO0 TEXHUYCCKOMY 06CJ'IY)KI/IB3HI/IIO u
TCKYIIIUM pEMOHTaM 060py,[[OBaHI/I$[ TCXHOJIOTUYCCKOTO MMOAPA3ACIICHUA
MIPUTOTOBJICHUS INUXTHL

KOHTpOIb COCTOSHNA U UCTIPAaBHOCTH OTPakI€HUH, BO31yXOBOJOB,
aCIUPALMOHHBIX U BEHTUISLMOHHBIX CUCTEM, 3236 MIICHUS
ANEKTPOOOOPYAOBaHUS, pAOOTOCTIOCOOHOCTH MPOU3BOICTBEHHOM U aBapUITHON
CUTHAJIN3aLlUH, KOHIIEBBIX BBIKJIOYaTesIe OJIOKUPOBOK, CPEACTB CBA3U
VHJMBHUyaJIbHOW U KOJIJIEKTUBHOMU 3aILUTHI, IIPOU3BOJACTBEHHOU
CUTHAJIM3ALMU, aBAPUINHOTO HHCTPYMEHTA, TPOTHBOIIOKAPHOTO
000pyI0BaHus NOIpa3iesieHus! IPOM3BOACTBA COAONPOIYKTOB

IIpoBepka HanMuMsi, KOMIUIEKTHOCTH TEXHOJIOTHYECKOTO HHCTPYMEHTA
KoHnTposas cocTosHus u o0cTyKUBaHUE 000PYI0BaHUS, MEXaHU3MOB U
VMH)KEHEPHBIX CUCTEM IOJpa3IelIeHUs IPOU3BOJACTBA CONOIPOIYKTOB
(BBINApHBIX aNIapaToOB; BAKYyM-KPUCTAJUIN3aTOPOB; IaPO3KEKTOPOB;
TETI00OMEHHUKOB; MCIIApUTENIeH KOHJIeHCaTa, MyJIbIIbl; 6apOMETPUUYECKUX
KOH/ICHCAaTOPOB; LIEHTPOOEKHBIX, IIUPKYJIALUOHHBIX U BAKYYMHBIX HACOCOB,;
peryJsTOpOB YPOBHS KOHICHCATA; PEryJIMPYIOIUX KIAaHOB; IJIOTHOMEPOB;




TpyOOIIPOBOIOB Mapa, pacTBOpPa, BaKyyMa, KOH/ICHCATa, BOJIbI, 3aTIOPHOI
apMaTyphbl, CBSI3aHHBIX C 00CITY>KHBaEMbIM 000PYIOBAaHHEM )

Kontpousb cocrosinus u obcmyxkuBanue KMIT 1 OKOHEUHBIX yCTPOHCTB
ACYTII (natunkoB pH, mem104HOro 1 U3BECTKOBOTO MOJTYJICH, TepMoIiap,
YPOBHEMEPOB, BECOU3MEPUTENICH ) TEXHOIOTMYECKUX MPOLIECCOB
IIPOU3BOJICTBA COJONPOITYKTOB

KoHnTposab cocTosHus u o0CIyKMBaHNE KOMMYHUKAIUN TPyOOIIPOBOIOB,
3aropHON apMaTyphl U PETYIUPYIOMIUX YCTPONCTB CUCTEM NEpEeKauKu
(UMPKYJISALUK ) TEXHOJIOTMYECKUX PACTBOPOB, BOJIBL, IIapa, CKATOTO BO3AyXa
MO/Ipa3IeJIeHUs TPOU3BOJICTBA COAOIPOIYKTOB

KOHTpOHB COCTOsAHUA U 06CJ'Iy>KI/IBaHI/Ie CHUCTEM X(HHKOﬁ u FYCTOP'I CMAa3Ku
y3J10B O6CJIy>KI/IBaeMOFO 060py,I[0BaHI/I5[ noapa3aciaCHus IMpOrU3BOACTBA
COOOIIPOAYKTOB

Cwma3ska 1 00CITyKUBaHHE MEXaHU3MOB, IIPUBOIOB OCHOBHOTO U
BCIIOMOTATEIILHOTO 000PYTOBAaHUS TIOpa3ICIICHISI IIPOU3BOICTBA
COJIOTIPOAYKTOB

[ToaroroBka 06cyKMBaeMOro 00Opy10BaHUS MOAPA3/AEICHUS IPOU3BOICTBA
COJIONPOAYKTOB K PEMOHTaM (YMCTKa, IPOMBIBKA, y/1aJIC€HIE MaTEpHaJIOB),
MIpUEMKA U MOATOTOBKA K ITYCKY B pabOTy 1OCJI€ pEMOHTOB

OO0cnmyxrBaHKE, BBISIBIEHUE U YCTPAHEHNE HEMCIIPABHOCTEW OCHOBHOT'O U
BCIIOMOTaTEIbHOTO 000pY10BaHUS MOAPA3/AEICHHS IPOU3BOICTBA
COJIOIIPOJIYKTOB B IIPEJENIAX CBOEH 30HbI OTBETCTBEHHOCTH, IIOMOILb B
peMOHTax

3a4yKcTKa eMKOCTEH 110 Mepe TEXHOJOTMYeCKOM He00X0AUMOCTH U ITPU
BBIBOJIE U3 pabOTHl 000pyA0BaHUS NOIpa3esIeHUs IPOMU3BOCTBA
COJIOTIPOTYKTOB

AcnupanyoHHas, rupaBiIndecKkas U pyyHasl OYMCTKa OT IIbLIH, IPOJIUBOB
CMa304YHbIX MaTEPUAJIOB, ITyJIBII U PACTBOPOB JIECTHUIL U ILIOMIAZ0K B 30HE
oOciy’uBaHusi, 000py/10BaHUs (PEIyKTOPOB, KPBIIIEK, KOPIYCOB MEIIAJIOK,
HAacOCOB U MPUBOJOB K HUM, BBIIIAPHBIX alllapaToB, PETYJIUPYIOIINX
YCTPOICTB U 3allOPHON apMaTyphbl, TPyOOIIPOBOJOB, IPUSIMKOB, JIOTKOBOH
KaHaJIM3aI11 ), yOOpKa TEXHOJIOTHYECKUX OTXO0B MOIPA3CICHHS
IIPOU3BOJICTBA COAONPOTYKTOB

Benenue arperaTHoro KypHaia U y4eTHOW JOKYMEHTAlluu paboyero Mecra
paOOTHHKA Ha 0OCITYKMBAEMOM y4YacTKe MO/Ipa3AeIeHUs IPOU3BOJICTBA
COJIONIPOYKTOB

Heo6xoaumelie ymeHust

Onpenensats BU3yanpHO WM ¢ ucnoas3oBanueM KUII otkiionenus
YCTAHOBJICHHBIX MIOKa3aTenel paboThl U TEKYIIETO COCTOSHUSI OCHOBHOTO U
BCIIOMOTaTeNIbHOTO 000pY10BaHUS, MEXaHU3MOB U YCTPOMCTB,
TEXHOJIOTMYECKON apMaTypbl, KOHTPOJIUPYEMBIX TapaMETPOB KOHTPOJIBbHO-
M3MEPUTENBbHBIX YCTPOMCTB U CPEJICTB aBTOMATUKH MOAPA3/IEICHUS
MIPOU3BOJICTBA COJONPOTYKTOB, IPUHUMATH HEOOXOIUMbIE MEPHI IO UX
HACTPOMKE, PEryJIUPOBKE NI PEMOHTY

BBIABIATE M yCTpaHATH B MPEEIax CBOEH 30HbI OTBETCTBEHHOCTH HAPYIICHUS
FepMETUYHOCTH KOMMYHUKALIUNA TPyOOIPOBOIOB, 3aIIOPHON apMaTyphl,
PEryJUpYyIOIINX YCTPOUCTB CUCTEM MEPEKAYKHU (LIUPKYJIISALMN)
TEXHOJIOTMYECKHUX PacTBOPOB, BOJIBI, I1apa, CXKATOT0 BO3yXa, CATbHUKOB
HAaCOCHBIX YCTaHOBOK

Omnpenenars Bu3yanbHo, 1o nokazanusim KUIIT w/umu nanaeim ACY TII
paboTOCITOCOOHOCTh OKOHEYHBIX YCTPOMCTB KOHTPOJIUHTA TEXHOJIOTHICCKUX




IIPOLIECCOB MOAPA3AEICHHS IPOU3BOACTBA CONONPOAYKTOB AJIsl IPUHATHS
pELICHUH O YUCTKE U 3aMEHE

[Ipou3BoaUTh peraamMeHTHbIC paObOTHI IO 0OCITY)KUBaHUIO, BBITIOIHSTH
npopUIaKTHIECKHE U PEMOHTHBIE pabOTHI Ha y3JlaX U MEXaHU3MaX OCHOBHOTO
Y BCIIOMOTATeIbHOT0 000PYAOBaHUS MOIpa3AeICHUs IPOU3BOJICTBA
COZIOTIPOJIYKTOB

[Ipon3BOIUTH KOMILIEKCHYIO TOJATOTOBKY THPOMETAILTY PrUYECKOTO
000pyI0BaHusl, IPUBOOB, MOJAIOIIUX U 3arPY30YHBIX YCTPOHCTB
(xoHBeiepbl, MUTATENN, TEYKU) TOPa3AeTICHHUS IPOU3BOICTBA
COJIOTIPOAYKTOB K paboTe Mociie OCTAaHOBOK UIIU PEMOHTOB

[Tpon3BOIUTH HEPEKITIOUCHUE KOMMYHHUKALUN TEXHOJIOTHYECKOTO
000pYI0BaHUS U €r0 TEXHOJOTHIECKOW OOBSI3KH I10 X0,y BEICHUS
TEXHOJIOTMYECKHX POIIECCOB, IIPH 3aIyCKe B pabOTY WM BBIBOJIE U3 PabOTHI,
B aBapUHHBIX CUTYAIUSIX T10]] PyKOBOJICTBOM amrapaTdyuka 0oJiee BHICOKOH
KBaTM(UKAITIH

[Ipon3BOANTH B COOTBETCTBUHU C TPEOOBAHUAMHU TEXHOJIOTHUECKUX
MHCTPYKIMH 3arpy3Ky ChIpbs, 11071y(padpUKaTOB, XMMUKATOB, 3aJIUBKY
00OpOTHBIX PACTBOPOB, PACTBOPOB KUCIIOT U IIEJI0UEH, peareHToB B pabouyo
annaparypy (peakTopsbl, KOJIOHHbI, aBTOKJIABbI, IEKOMIIO3€phl, OaKHy,
MEIIAIKH, (GUIBTPBI) U BRITPY3KY TOTOBBIX MOJIYTIPOYKTOB/IIPOTYKTOB MO
PYKOBOJICTBOM armmapardyuka 0oJiee BHICOKOH KBaMU(DUKAUU

be3omacuHo O6CJ'Iy>KI/IBaTB BAaKYYMHBIC arperarsbl, arperarsl, pa60Ta10mI/Ie 1101
JaBJICHHUCM

HpI/IMCHSITb cpeacTBa HHI[HBHI[yaJIBHOﬁ 3alIUTBI, CPCACTBA MOKAPOTYHICHUSA U
ITIOJIB30BATbCA aBaprIHbIM WHCTPYMCHTOM B aBapI/IP’IHBIX CUTyalusax

[Tonb30BaTbCs MPOrpaMMHBIM OOECIIEUeHUEM, IPUMEHSIEMBIM Ha pabouemM
MECTE aIlapaTInKa-ruipoMeTauIypra moapas3aesIeHus IPOU3BOICTBA
COJIOIIPOJTYKTOB

HeoOxoanmeble 3HAaHUSA

Y CcTpoicTBO, MPUHIIMII JEMCTBUSI, OCHOBHBIE ITapaMeTphl pabOThI, IpaBUiia
oOcimy’uBaHUsl 000py/10BaHUS, MEXaHU3MOB U YCTPONCTB, KOHTPOJIBHO-
M3MEPUTENBbHBIX TPUOOPOB U CPEACTB aBTOMATHKHU, IPUMEHSIEMBIX B
TEXHOJIOTMYECKHX TPOLECCAX MOAPA3AEICHHS IPOU3BOACTBA CONOIPOLYKTOB

ArmapaTypHo—TeXHonor NUYCCKUC CXCMBI O6CJ'Iy)KI/IBaeMOFO U TCXHOJOTUYCCKHU
CBA3aHHLIX YYACTKOB IMOAPA3ACIICHUSA IPOU3BOACTBA COAOIIPOAYKTOB

CxeMbl TpyOOIIPOBOJIOB, PACIIONOKEHHE, YCTPOICTBO, HA3HAUEHHUE, TPABUIIA
HKCIUTyaTallui TeXHOJIOTHYECKOM apMaTyphl (3alIOPHOI U peryaupyromei,
CHCTeMBbI TPyOOIpPOBOOB, HACOCHOTO X03sIMCTBA, T03UPOBOYHBIX, MOAAFOIINX
YCTPOMCTB U MEXAaHU3MOB) IIOIPa3IEJICHUs] TPOU3BOJCTBA COAOIIPOYKTOB

CxeMsbl KOMMYHHKaHHﬁ, KOMMYTalluu, OCIHU alliapaToB U NCPCKIIIOUCHUS
O6CJ'IY)KI/IBaeMLIX TUAPOMCTAJUTYPIrUiCCKUX arperaToB nmoapa3aCciiCHUA
IIPOU3BOJACTBA COAOIIPOAYKTOB

Hasnauenue u pacnionoxenue KMII 1 OKOHEUHBIX yCTPONCTB CHCTEMBI
ACYTII nonpasnieneHus Npou3BOJICTBA COJIONPOIYKTOB, TpeOOBaHMUA,
NIPEABSBISAEMBIE K HUM

MeTo/1bI BBISBJICHUS, TUITHIHBIC TIPUYHHBI U IIPU3HAKN OTKJIOHEHUS OT
YCTaHOBJICHHBIX MOKa3aTeseil paboThl, HEMCIIPABHOCTE OCHOBHOIO U
BCIIOMOTaTENIbHOTO 000pY1I0BaHUs, CIIOCOOBI YCTPaHEHUS U MPEAYPEKICHUS

MeTob1 BBISIBJICHHS, TUITMYHBIEC TIPUYHHBI U IPU3HAKU OTKJIOHEHUH (cOOEB) B
TEXHOJIOTMYECKHUX PeXUMaxX arperaTos (ammapaToB) mopa3aesieHus
MIPOU3BOJICTBA COJONPOTYKTOB, CIIOCOOBI yCTPAHEHUS U MTPETYyIPEKACHUS




IIpaBumna oOcimyKMBaHUS BaKyyMHBIX U paOOTaIOIIKX 10 AABJICHUEM
arperaroB (yCTpOMCTB), METO/Ibl IPOBEPKH F'€PMETUYHOCTHU arperatoB U
KOMMYHUKAIIH, CIOCOOBI yCTpaHEHUs] HEUCIPAaBHOCTEH

TexHuueckue ycinoBus ¥ TpeOOBaHUS, IPEAbSIBIIAEMbIE K KAUECTBY PEareHTOB,
pacTBOpaMm COJIEH, ITyJIBIIbI, TUAPATOB, NUIAMOB, OYHMILEHHBIX PACTBOPOB,
MPUMEHSEMBIX, TIepepadaThIBAEMbIX B MOAPA3ACICHIH IPOU3BOJICTBA
COJIOIIPOJTYKTOB

Texuomorus IIPUTOTOBJICHUSA PEATrCHTOB, IIOPAAO0K 1 CHOCOOBI MX JO3UPOBKH

CxeMbl CUTHAIM3aIMY U OJIOKUPOBKH, CHCTEMBI BHYTPULIEXOBOW CBSI3U U
CBSI3M CO CMEKHBIMH IIE€PEIEIaMHU ITOAPa3IEICHHs IPOU3BOICTBA
COJIOIIPOIYKTOB

TpeboBanust HHCTPYKIHIA IO 00CITY’)KMBaHUIO OCHOBHOTO U BCLIOMOTATEIbHOTO
000py10BaHUs, KOMMYHUKALIMH TTOApa3IeNeHHsI TPOU3BOICTBA
COJIOTIPOTYKTOB

[IpaBuna paboThl ¢ BAaKyyMHOI TEXHHUKOI, anmapartypoil, paboTatorieii noa
M30BITOYHBIM JABJICHUEM, CO CIKATHIMH, TOPSYMMH U STOBUTHIMU Ta3aMH

HpaBI/IJ'Ia OCTAHOBKH U ITYCKa OCHOBHOITO W BCIIOMOT'ATCJIbHOI'O O60py,I[OBaHI/I$I
noapasaCJICHUS ITPOU3BOACTBA COOAOIIPOAYKTOB

TpeboBaHUsI K TEXHOJOTMYECKOMY UHCTPYMEHTY, IPUCIIOCOOIEHUAM
NOAPAa3ACIICHUs IPOU3BOJCTBA CONONPOLYKTOB

TpeboBanus aHa 1o JIOKaIU3aUUU U JTUKBUALUY ITOCIIEICTBUI aBapuil Ha
00CITy’)KNBAaEMBIX yUaCTKaX MOPa3/IeICHUs IIPOU3BOACTBA COAOMPOAYKTOB

TpeboBanust OUPOYHON CHCTEMBI M HapsA0B-JOMYCKOB NpU padoTe B
MO/Ipa3IeIeHUH IPOU3BOACTBA CONOIPOAYKTOB

TpeboBanust 0XpaHbl TpyJa, IPOMBIIIJICHHOH, SKOJIOTHYECKOH U OXKapHOH
0€30MaCHOCTH Ha 00CTYKMBAEMOM yUYacTKe Moipa3AeiIeHNs IPOU3BOICTBA
COJIOTIPOIYKTOB

HpaBI/ma BCACHUA U XPAaHCHUSA TEXHUYICCKOU JOKYMCHTAllUU Ha
O6CJ'Iy>KI/IBaCMOM Y4aCTKE NoApPa3aCJICHUA IIPOU3BOACTBA COOOIIPOAYKTOB

[MporpammHOe obecrieueHe pabouero MecTa anmnapaTduKa-ruIpoMeTauTypra
Ha 00CITy’)KUBAEMOM YYaCTKe MOJIPA3IeIICHUs] TIPOU3BOJICTBA COMAOIPOIYKTOB

Oco0ble yclIoBUS JI0ITyCKa K
pabote

Jlpyrue xapakTepucTHKU

3.3.2. TpynoBas pyHKuus

HaumenoBanue

praBJICHI/IC TEXHOJIOTMYCCKUMHU

nponeccamMmu MoJIydCHHUs MOITYTHBIX
MPOAYKTOB M3 CJIOKHBIX COJICBBIX CUCTEM KBaJIM(UKALIH
TJIMHO3CEMHOT'O ITPOMU3BOJACTBA

Kon | C/02.3 Yposern 3

IIpoucxoxaenne 0600meHHOI
TPYAOBOH (HyHKIIMU

OpurmHan X 3anMCTBOBAHO U3 1558
OpHUTHHAIIA
Kon Peructpauuonssiit Homep
OpuUTrHHAaJa poheCCHOHATBHOTO
cTaHmapTa

TpynoBeie 1eHCTBUS

[Tomyuenue (mepempaya) uHGOPMAITIH MIPU MPUEMeE-CIade CMEHBI O CMEHHOM




MPOM3BOICTBCHHOM 33/IaHHH, O TEXHOJOTHUYECKUX PEKMMaX 00CITYKMBaEMOT0
00opyaoBaHus, 00 UMEBIIIMX MECTO B TEUEHUE CMEHBI OTKIIOHEHHSIX OT
YCTAHOBJICHHOTO PeXKMMa paboThl, HEMOJAIKaX U OTKa3ax B padoTe
TEXHOJIOTUYECKOT0 000PYI0BaHUS MOIPA3ICIICHUs IIPOU3BOJICTBA
COZONIPOYKTOB

[TpoBepka (pu mpueMKe cMeHbI) paboTOCTIOCOOHOCTH TEXHOJIOTUYECKOTO
000pyIOBaHUS M COOTBETCTBUS (PaKTHUECKUX PEKUMOB PAOOTHI
TEXHOJIOTUYECKOT0 000PYI0BaHHS TPOU3BOICTBA COAOIPOTYKTOB 33 JaHHBIM

KoHTpoIIb COOTBETCTBHS 3aJaHHOMY PEXKHUMY U PETYIHPOBAaHHUE PEKUMA
paboTHI 3arpy304HBIX YCTPOUCTB, BECOM3MEPHTEIICH, KOJUIEKTOPOB,
THIPOCMECUTENIEH U 103aTOPOB COAOBOI0 M KayCTHUECKOTI'O PacTBOPOB,
HACOCOB, IIEPEMEIINBAIOIINX YCTPOUCTB, BRITAPHBIX OaTapeii, 000py10BaHuUs
U YCTPOMCTB BaKyyMHUPOBAHHUS, PETYIUPYIONIINX KIaIaHOB U 3alIOPHOI
apMaTypbl IIPOU3BOJICTBA COJIOTIPOTYKTOB

KoHTposs 1 perynmpoBaHue ypoBHEH pacTBOPOB B TPOMEKYTOYHBIX U
COOPHBIX EMKOCTSIX, paclpeesIuTeIbHbIX KOpoOKax, 0akoBOIl anmaparype,
BBINTAPHBIX OaTapesx MPOU3BOACTBA COAOMPOAYKTOB

KoHTpob nocTynuBIIMX Ha nepepaboTKy pacTBOPOB, MOANLIAMOBOM BOJIBI HA
COJIep)KaHUEe OKCH/IAa ATFOMUHUS, HAJTUIME B3BECCH M TBEPIOH (paKIInH,
MOBBILICHHBIA WJIM MOHW>KEHHBIN KayCTUYECKUI MOIYJIb B HEUTPATU30BaHHOM
pactBope

praBJ’ICHI/Ie 3aJINBKOA PAaCTBOPOB U PCAICHTOB B TCXHOJIOTHYCCKOC
060py,Z[OBaHI/IC MMPONU3BOACTBA COAOIIPOAYKTOB

VYipaBieHne TEXHOJIOTMYECKUM IIPOLECCOM HENTpaIn3aluu cOJ0BOI0
pacTBOpa KayCTUYECKUM B THIPOCMECUTEISAX C KOHTPOJIEM CTEIIEHU
HelTpanu3aum ruipokapOoHaT-uoHa

PerynupoBanue BennunHbl pH HERTpaIIM30BaHHOTO pacTBOpa IIyTEM
WU3MEHEHUS IT01a4N KayCTHYECKOr0 pacTBOpa

VYrpaieHne TEXHOJIOTHYECKUM MPOLECCOM KOHLIEHTPUPOBAHUS pacTBOpa B
MATUKOPITYCHOW MPSIMOTOYHOM BBITapHOW OaTapee 10 MOITydeHUs]
KOHIEHTPALUU COJIeH, OJIM3KOM K HAChIIIEHUIO

VYpaBieHne nocaea0BaTENbHBIMU TEXHOJIOTHYECKUMU IIPOLIECCAMHU
BBIJIETICHUS] MOHOTUPATHOM COMBI: YIIapUBAaHUS PacTBOPA B IMPSIMOTOYHBIX
TPEXKOPIYCHBIX BBIMAPHBIX OaTapesix A0 IUIOTHOCTH KUJIKON (a3bl
CYCIIEH3HH; CTYIIEHUS CYCIIEH3UU B CTYCTUTEINAX IPaBUTALIIOHHOTO THIIA;
pa3JiesieHus CryIIeHHON CyCIIeH3UU Ha PHIIbTPYIOIIUX TOPU30HTAIBHBIX
HneHTpudyrax; Cylky BIaXKHOTO 0cajiKka B 0apabaHHbBIX CYIIUIIKAX; OTIPY3KH
TOTOBOW KAJIBIIMHUPOBAHHON (MOHOTHPATHON) COJIBI B OT/IETICHUE CHIIOCOB

KonTposns pa3psokenus (Bakyyma) B IOCIEIHEM KOPITyce BIMapHBIX OaTapeii,
paboThl BaKyyMHUPYIOIINX HACOCOB B CHCTEME C OapOMETPHUUECKUM
KOHJIEHCATOPOM CMEILIEHUS

KoHTpomns ypoBHEH pacTBopa B BHIIAPHBIX arnaparax

Kontpomns paboTsl ropenok 6apabaHHbBIX CYIIMIIOK, paboThl 000py10BaHUs
OYHUCTKH OTXOJSIINX ra30B

VYrpasieHue nociaea0BaTeIbHbIMU TEXHOJIOTUYECKUMU MPOLIECCAMU
MIOJIyYEHHsl CEPHOKHCIIOTO Kalus: pa30aBiIeHNss MaTOYHOTO pacTBOpa
MOHOTUAPATHOH COJIbI, CMEIIAHHOTO C ()yraTOM ¥ MaTOYHBIM PaCTBOPOM
0€3BOJIHOM CO/IbI; OXJIAKICHUS PACTBOpA Ha ABYXKOPITYCHON BaKyyM-
KPUCTAJIJIM3ALMOHHON YCTAaHOBKE; CTYIIEHUS CyCIIEH3UH B CTYCTUTENSX
IPaBUTAIIMOHHOTO TUIIA; CYIIKH OCajKa B 0apaOaHHBIX CYHIMIIKAX; OTTPY3KU




TOTOBOTO CyJb(aTa Kajus B OTJIEJICHUE CUIOCOB; KOHTPOJIbHOU (puimbTpanuu
MaTO4YHOIr'0 PACTBOPA JIJIsi OKOHYATEJILHOTO OTACJICHUS TBEP/IbIX YACTHUIL
CEPHOKHUCIIOTO KaJlns

KouTposnb crenenu paz0aBieHusi MATOYHOTO pacTBOPA MO BETMYHHE 001Iei
HIEJIOYHOCTH WJIH IJIOTHOCTH

KouTponb pa3pskeHus B BAKYyM-HCIIAPUTENAX, paOOThl 0apOMETPUUECKUX
KOHJICHCATOPOB CMEILIEHHUs, TAPOBBIX 3KEKTOPOB U BOJOKOJIBIIEBBIX BAKyyM-
HAcOCOB

Kontpomns paboTsl ropenok 6apabaHHBIX CYIIHIIOK, paboThl 000py10BaHUs
OYKCTKHU OTXOJISIIUX Ta30B MOPA3ACICHUS IPOU3BOJICTBA CONONPOILYKTOB

Beznenue nocienoBaTebHBIX TEXHOJIOTUYECKHUX MPOLIECCOB TOTYYCHUS
0€3BOJIHOM CO/BI: yIapuBaHHsI MaTOYHOTO PaCTBOPA CEPHOKHUCIIOTO KaJus B
TPEXKOPIYCHBIX MPSMOTOYHBIX BBIMTAPHBIX OaTapesx; CTyIIeHUs CyCIICH3UH B
OJTHOSIPYCHBIX CTYCTHTEIISIX U paszaeneHus (a3 Ha neHTpudyrax; CymKy B
OapabaHHBIX WK a3pO(OHTAHHBIX CYIIMIIKAX; OTIPY3KH 0€3BOIHOM COJIBI B
OT/EJICHUE CHUIIOCOB

WurepaktuBHas padora ¢ ACYTII mist o6ecriedyeHust X012 TEXHOIOTHIECKIX
MIPOIIECCOB C 33/IaHHBIMU MOKA3aTEISIMU KaueCTBa MOIYNPOIYKTOB U
COTJIACOBAHUSA MPOU3BOIUTEIHLHOCTH B3aUMOCBSI3aHHBIX CTAIUN
TEXHOJOTUYECKHUX MEPEEIIOB IPOU3BOCTBA COAOIPOTYKTOB

Benenue arperatHoro xypHajia 1 y4€THOH IOKyMEHTAllUU pabovero Mecra
pabOTHHKA HAa 00CITYKMBAEMOM y4acTKe MOJpa3/IeiIeHUs IIPOU3BOICTBA
COJIOIPOAYKTOB

Heobxonumelie ymeHus

Busyansno u/unu ¢ nomomuisio cpencts KUIT u ACYTII onpenensits
COOTBETCTBHUE PEKUMOB PadOTHI THAPOMETAILUTYPTUYECKOT0 000PYT0BAHMS
3aJIaHHBIM, COCTOSIHHSI OCHOBHOT'O U BCTIOMOTaTeJIbHOTO 000pYI0BaHMUS,
KOPITyCOB armaparypbl, TepPMETUYHOCTH YIUIOTHEHUH, HAIMYHUS TeUEeH U3
pe3epByapoB M PUTHUHTOB, BEIPAOATHIBATH MEPHI IO YCTPAHEHUIO BBISBICHHBIX
HETI0JIaA0K

VYrpaBnsTh NPUMEHUMBIMHU TUIIAMU 3arPy304HOT0 000pYI0BaHUS U
MEXaHU3MaMH TPAHCIIOPTUPOBKU MaTE€PUAJIOB, ITOIYIIPOLYKTOB
NOApa3eIICHUs

YpaBisATh MPOLECCOM BBITAPKU U KOPPEKTUPOBATH PEKUMBI pabOTHI
OCHOBHOTO M BCIIOMOTaTeIbHOI0 000pyA0BaHNUs BbIMApHBIX OaTapeit

VY1paBiasiTh OCHOBHBIM M BCIIOMOTaTEIbHBIM 000PY/I0BAHUEM NTPUMEHSIEMBIX
TUNOB (OJJHOSPYCHBIE M TPAaBUTALIMOHHOTO TUIA CTYCTUTENH, (QUIBTPYIOIINE
TOPU30HTAJIbHBIE IEHTPU(PYIH) YIACTKOB CTYIICHHS

KonTponuposats ¢ nomomibto nanasix ACYTII, KUII, pe3ynbraToB aHanmsa
o0 WM BU3YAIBHO COOTBETCTBHE TEKYIIMX MOKa3aTellel TEXHOJIOTHYECKOTO
Mpolecca YCTAaHOBIEHHBIM U ONIEPATHBHO KOPPEKTUPOBATH PEKUMBI PAOOTHI
3aJIeCTBOBAaHHOT'O 000PYAOBaHUS MTOAPA3/IEICHUS TPOU3BOICTBA
COIONPOYKTOB

YIpaBiaTh TEXHOJIOTMYECKUMH MTPOLIECCAMH Y4aCTKOB IPOU3BOJICTBA
KaJIbLIUHUPOBAHHOM COJBI U MOJIy4EHHsI CEPHOKUCIIOTO KaJlusl IOCPEACTBOM
ACYTII Ha ypoBHE KBaNU(UIIMPOBAHHOT'O M10JIb30BATENS, BBOAUTH
UH(OPMALIKIO B CHCTEMY aBTOMAaTHUECKOTO YIPAaBJICHUS MPOLIECCOM

OObecneunBaTh B KOMIUIEKCE 33J]aHHBIE TapaMeTPbl TEMIIEPATYPHOTO U
6apOMETPUUECKOr0 PeKMMa Ha BBIMAPKE U BaKyyM-KPHCTALTU3AIMH U
COOTHOIIIEHUS PAaCX0JI0B pacTBOPa, mapa, 6apoMeTpUIeCcKOi BOJIbI

be3 Hapy1eHNsI HOpMaIBHOTO X0J[a TEXHOJIOTHYECKOTO Mpolecca




OCYHECTBIIATE NEPEKITIOUYCHUSA KOMM}’HI/IKaHI/Iﬁ TE€XHOJIOTHYCCKOT'O
06OPYILOB3HI/IH noapa3aciiCHUuA MpPpOU3BOACTBA COAOTIPOAYKTOB

Bectu B pyunom pexume (ipu otkazax uwin coosix ACYTII) o6cmyxuBaembie
TEXHOJIOTUIECKHUE TPOIIECCHI IIPOU3BOJICTBA COJONPOYKTOB

BecTu koMIuiekc paboT 1O MOATOTOBKE K PEMOHTaM, BEIBOY U3 PaOOTHI,
IPHUEMKE I0CJIE PEMOHTOB U BBOJlY B 3KCIUTyaTaLlMIO 00CITyKHBAEMOI0
000py10BaHUs IOJPA3ICIICHUS

OTtOupath npeacTaBUTENbHBIC TPOOI B yCTAHOBJICHHBIX TOYKAX KOHTPOJIS
IIPOU3BOJCTBA CONOIIPOIYKTOB

ITpuMeHATH cpencTBa MHAMBUAYAIBHON 3alIUThI, CPEACTBA MOKAPOTYIICHUS U
II0JIb30BaThCs ABAPUWHBIM HHCTPYMEHTOM B ABapUMHBIX CUTYALUAX

ITons30BaThCA MMporpaMMHbIM obecreyeHreM Ha pa6oqu MECTEC
afmnapaTyuka-ruApoMeTairypra nogpasaciaiCHus Iporu3BOJCTBa
COAOIIPOAYKTOB

HeoOxoanmeble 3HaHUSA

YcTpoiicTBO, Ha3HAUYEHHUE, KOHCTPYKTUBHBIE 0COOCHHOCTH, TPUHIUIT PaOOTHI,
IpaBUiIa TEXHUYECKOH 3KCIUTyaTalluu U 00CIy>KMUBaHUSI 000PyAOBaHMS,
MEXaHU3MOB U YCTPOICTB, KOHTPOJIbHO-U3MEPUTEIbHBIX IPUOOPOB U CPE/ICTB
ABTOMATHKH, IPUMEHSAEMBIX Ul PErYJIMPOBAHUS Mpoliecca MPOU3BOCTBA
COJIONIPOJYKTOB

PaCHOJ'IO)KeHI/Ie, CXCMbI KOMMYTalllH, YCTpOﬁCTBO W Ha3HA4YCHUC
TEXHOJIOTHYECKON apMaTyphbl, peryJINpYyOINUX YCTpOﬁCTB, KOHTPOJIbHO-
HU3MCPUTCIIbHBIX YCTPOﬁCTB H CPpCACTB aBTOMATHUKU IIPOHU3BOACTBA
COAOIIPOAYKTOB, CXEMbI IICPCKIIIOYCHUS IIPUMCHACMBIX arpe€raTtoB

Texnonoruu, Kno4yeBoe 000pyA0BaHKE IPOU3BOJICTBA COAONPOAYKTOB, HX
MECTO ¥ Ha3HAYECHHE B TEXHOJIOTMH NTOJIy4EHHsI [IMHO3€MAa U KOMIUIEKCHOTO
UCIOJIb30BaHUS HE()ETMHOBOTO M OOKCUTOBOTO ChIPbS

OCHOBBI XUMHH, PU3UKU U TEPMOJUHAMUKHI B 00BEME, HEOOXOIUMOM JTsI
KBATH(UIIIPOBAHHOTO YNPABJIECHUS TEXHOJIOTMYECKUMHU TTPOIIECCaMU
MIPOU3BOJICTBA COIOMPOIYKTOB

AHHapaTypHO-TGXHOJ’IOFI/ILIGCKI/IG CXEMBI 06CJ'Iy>KI/IBa€MOFO N TCXHOJIOTHYCCKH
CBA3aHHBIX YUYAaCTKOB ITPOU3BOACTBA COOOIIPOAYKTOB

CXxeMBI TEXHOIOTHYCCKUX IIOTOKOB, I/IH)I(CHepHOI\/’I 00BSI3KH arperaros,
KOMMYHI/IKaI_II/Iﬁ TEXHUYICCKUX PACTBOPOB, MOAIIIIIaMOBOM BOJBI, IIapa U
CKaToro Bo3ayxa B MpOU3BOACTBE COAOIIPOAYKTOB

CXGMBI, KOHTPOJIBHBIC TOYKH, ITOPAOOK U ITpaBUJId 0T60pa Hp06
AHAITUTUYCCKOI'O KOHTPOJIA Ha YHaCTKaX IMPOU3BOACTBA COAOIIPOAYKTOB

OU3NKO-XUMHUIECKUE CBOWCTBA MaTePUAIIOB, YUYACTBYIOIINX B TIPOIECCEe
MOJTy4YEHUST COIOTIPOTYKTOB: COAOBOTO (M3 Tepeiesa KapOOHU3aIun) 1
KayCTHYECKOTO PacTBOPOB (U3 mepe/ena KayCTU(UKAIINN ); MATOYHBIX
pPacTBOPOB; MOHOTUPATHON U OE3BOAHOMN COJBI; MOTAIIA; TEXHUYECKOM
000pOTHOI BOABI; CKATOTO BO3AyXa U Mapa

TpeGoBanusi, MpeAbABIsIEMbIE K pACTBOPAM, CYCIIEH3USIM U KOHACHCATY

CDaKTOpI)I, BJIMAIOINHUE HA X0 TEXHOJIOTMYCCKUX MPOUECCOB, XapaKTCPUCTHKN
¥ KQ4eCTBO MPOMITPOYKTOB M MPOAYKTOB MPOU3BOICTBA COAOIPOTYKTOB,
00paboTKa KOTOPBIX 3aBEpIlIEHA

KoHTponupyemble noka3aTesn U peXUMbl, CPEICTBA KOHTPOJIS U YIIPaBJICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM

PesxuMHBIe KapThl (ONTUMANIBHBIE PEKUMBbI) TEXHOJIOTHYECKOTO U
BCIIOMOTaTeNbHOT0 000PY/I0BaHUS, IOMYCTUMBIE AUANa30HbI TOKa3aTenei,
CHOCOOBI ¥ PUEMBI NPEYTPEXKICHUS U YCTPAaHECHHUS OTKIIOHEHUH B




TEXHOJIOTHH ITPOU3BOACTBA COAOIIPOAYKTOB

Tunmyabie IIPUYUHBI, CIIOCOOBI BBISIBIIEHUS COOEB M OTKJIOHEHMM PEXKXKUMOB
pa6OTBI O60py,I[OBaHI/I$I Ha O6CJ'Iy>KI/IBaCMOM N TEXHOJIOI'MYCCKHU CBA3aHHBIX
ydacTKax IIpou3BOACTBA COAOIIPOAYKTOB, IPUEMBI HIPCAYIIPEKACHUA U
MHWHHUMHA3aIUHU ITOTEPH

MeTOI[I/IKI/I pacueTa JO3UPOBOK BCIIOMOTI'aTCIIbHBIX U O60pOTHBIX MaTcpHralios,
noAuIC)KaluXx 1moaa4y€ B TCXHOJIOITHYECCKHUE IIPOUCCChI YHAaCTKOB ITPOMU3BOJACTBA
COOOIIPOAYKTOB

HopmaruBHBIE OKa3aTenu ypoOBHEH, JaBICHUSA U TEMIIEPATYPBI CYCIIEH3UU B
BBIIIAPHBIX YCTAHOBKAX, TEMIIEPATYPBI TEIJIOHOCUTENS B CYIIMIIKAaX, TEMII
104X PACTBOPOB B TEXHOJIOTMYECKUE arperaTel IPOLECCOB IIPOU3BOACTBA
COZIOIIPOYKTOB

Y nenbHble HOPMBI pacxo/ia dHEPrOHOCUTENEH, ChIPbs (PacTBOPOB) U
BCIIOMOTATEIbHBIX MAaTEPUAIIOB, CITOCOOBI SKOHOMUH U IPOPHIIAKTUKI
HEIPOU3BOJUTENbHBIX IOTEPD

Cxema U NopsII0K ONPECCOBKYU BBIMAPHBIX allllapaToB

[ToaroroBka B 00beMe, 00ECIIEYMBAIOIIEM BO3MOKHOCTh HHTEPAKTUBHOM
pabotel ¢ ACYTII noapa3aeneHust BolllleIaunBaHus, 00ECKPEMHUBAHUS U
KapOOHU3ALIUK HA YPOBHE KBAIM(UIIMPOBAHHOTO MOJIb30BATEIS

TpC6OBaHI/I$I MMPOU3BOJACTBCHHO-TCXHOJIOIHYCCKUX I/IHCTPYKI_[I/Iﬁ
O6CJ'Iy>I(I/IBaCMBIX mponeccoB MPOU3BOACTBA COAOIIPOAYKTOB

[TpaBuiia mycka, OCTAHOBKM OCHOBHOI'O M BCIIOMOI'aTE€JIbHOTO 000PYJOBaHMS
YYacCTKOB pa30aBIeHHS U KOHIIEHTPUPOBAHMSI, BBIMTAPUBAHUS, CTYIIICHHS,
CYILKHU IIPOU3BOACTBA COOIPOLYKTOB

[TpaBuiia paboThI C BaKyyMHOM TEXHHUKOM, ¢ anmapaTypoii, paboTaromien mosu
M30BITOYHBIM AAaBJICHUEM, U MEPETPETHIM IMapOM

TpeboBaHMs K TEXHOJIOTHYECKOMY HHCTPYMEHTY, IPUCIIOCOOIECHUSIM
IIPOU3BOJICTBA CONONPOTYKTOB

Tpe60BaHI/I${ IjiaHa MepOHpI/ISITI/Iﬁ 110 JIOKaJIM3allMu U JIMKBHUAAIIUN
MOCJIEICTBUI aBapI/Iﬁ B IOAPA3ACJICHUU ITPONU3BOACTBA COONOIIPOAYKTOB

TpebGoBanust OMPOYHON CUCTEMBI M HAPSAAOB-OIYCKOB IIpU paboTe B
NOJPa3/IeJIEHUH IPOU3BOICTBA COAOIPOIAYKTOB

TpeboBaHus 0XpaHbl Tpy/a, IPOMBIIIICHHOH, 9KOJIOTHYECKOM U oXKapHOH
0€30IacHOCTH B MOJPa3eICHIH TPOU3BOICTBA COAOIPOTYKTOB

HpaBI/ma BCACHUA U XPAHCHUA TEXHUYESCKOH AOKYMCHTAIIUU Ha
06CJ’Iy>KI/IBaeMOM Y4aCTKE NPpOU3BOACTBA COAOIIPOAYKTOB

[IporpammHOe oOecrieueHre pabouero Mecta anmnapardyiuKa-ruJpoMeTapypra
MPOM3BOJICTBA COJIOMPOIYKTOB

OcoOsle ycrioBus A0IMyCKa K
pabore

Jpyrue xapakTepucTHKH

3.4. O0o01enHas TpyaoBasi pynkuus «BeneHune npoueccoB ruipoMeTaIypruueckoii nepepadoTku
000POTHBIX PACTBOPOB, IPOMBIBHBIX H CTOYHBIX BOI»

Hanmenosanue

Benenue npoueccon

TUIPOMETAJUTYPrudecKoil mepepadoTKu
00OpPOTHBIX PACTBOPOB, MPOMBIBHBIX U KBaTMpUKaLMH
CTOYHBIX BOJI

Kox D YposeHb 3




Hponcxovxcueﬂne 000011eHHO I Opuruman X 3arMCTBOBAHO U3
TPYAOBOH (HyHKIIHU OpHUTHHAIIA
Kon PeructpanuonHsiit Homep
OpHUTHHANA po(heCCHOHATHHOTO
CTaHgapTa

Bo3moxHble HAUMEHOBaHUS | ANITApaTYUK-TUAPOMETAILTYPT 3-r0 pa3psiia
JOJDKHOCTEH, podeccuii AnnapaT4uk-ruipoMeTatypr 4-ro paspsna
AnmnapaTyuk-ruipoMeTaitypr 5-ro paspsaaa
AnmnapaTyuk-ruipoMeTamtypr 6-ro paspsaaa
Omneparop myJibTa yrpasieHus 5-ro paspsia
OmnepaTop myJibTa ynpasieHus: 6-ro paspsjia

TpeGoBanwust k 00pazoBanuio |[IpodeccrnonanbHOE 00yUeHUE — IPOrPaMMBbI MPOPECCHOHATBHOMN TTOTOTOBKU

1 00yUYEHUIO o mpodeccusiM padbodrx, MPOTrpaMMbl IEPETIOATOTOBKH pab0YHX, IPOTPaAMMBI
MOBBIIICHUS KBATH(UKAIH pabounx

TpebGoBaHus K OBITY He menee mectu MecsiieB 1o npodeccuu ¢ 6oaee HU3KUM (TIPeIbITyIIIM)

MPaKTUYECKON paboThI pa3ps0M Ha 000pYIOBAaHUH 10 APOOICHUIO H U3METHLYCHHIO MAaTEPHAIIOB

OcoOsie ycnoBus aomycka Kk |JIuna He monoxe 18 net

pabote [TpoxoxaeHue 00s3aTEIIBHBIX PEIBAPUTEIBHBIX U TEPUOIUYCCKUX

MEIULUHCKUX OCMOTPOB

[Ipoxoxxaenne oOydeHus 1Mo oxpaHe TpyAa U MPOBEPKU 3HAHUN TpeOOBaHMIA
OXpaHbl TpyJia

[TpoxoxaeHne oOydeHust MepaM MOXKapHOU 0€30MMacCHOCTH

Hanuuune ynoctoBepeHust Ha IpaBO CaMOCTOSITENIbHOM pabOTHI ¢
MPUMEHSIEMBIMU BUJAMH MOABEMHBIX COOPYKEHHUH U (WIN) Ha BeJIeHUE
CTpOMalbHbBIX PabOT

Hannuue yiocroBepeHus Ha MpaBO CaMOCTOSATENBbHOM paboThI 1o:

- 00CITy’KMBaHHUIO COCYJIOB, PA0OTAIOIIMX MO N30BITOUYHBIM J1aBJICHUEM;

- 00CITy’KMBaHUIO TPYyOOIPOBOAOB Mapa U ropsiueit Boabl

Jpyrue xapakTepuCTUKH -

I[OHOHHI/ITCJ'IBHBIC XapaKTCPUCTUKU

HaumenoBanue 6a30B0ii rpymniibl, JOTKHOCTH
HaunmenoBanue nokymMeHnTa Kon
(mpodeccun) WK crienuanbHOCTH
OK3 8112. Omneparopsl, anmnapaTyukyi U MalIMHUCTHI YCTAHOBOK IO
00paboTKe pyaAbl U 00OTaTUTENBHOTO 000y IOBaHHUS
ETKC wm EKC § 18 AnnapaTyuk-ruIpoMETaTypr 3-ro paspsna
§ 19 AnnapaTyuk-ruApoMeTautypr 4-ro paspsaa
§ 20 AnnapaTyuK-ruIpOMETAITYpr 5-ro pa3psna
§ 21 AnnapaTyuk-ruApoMeTautypr 6-ro paspsaa
§ 28 Omneparop myJsibTa ynpasjieHus 5-ro, 6-ro pazpsia
OKIIATP 10187 AnNnapaT4yuk-ruApoOMeTarypr
15948 Omneparop myJibTa yrpaBiIeHHUs
3.4.1. TpynoBasi pyHKI U
HanmMeroBanme BrinonHeHue moAroTOBUTENBHBIX paboT K| Kox D/01.3 KBa?IIE;Zi};mH 3.1




THIPOMETATYpPTrHYEeCKUM MpolieccaM
nepepaboTKu 0O0POTHBIX PaCTBOPOB,
MIPOMBIBHBIX ¥ CTOYHBIX BOJI

[Ipoucxoxnenre 06001IEHHOM
TPYI0BOI QYHKINH

OpurnHan X 3aMMCTBOBaHO U3 1558
OpUTHHAJA
Kon PeructpannoHHsiit Homep
OpHUTHHANA po¢heCCHOHATHFHOTO
cTaHaapTa

TpynoBsie neicTBUS

[Tonyuenue (nepenaya) uHGOpPMAIMK MIPU PUEMKE-CAaue CMEHBI O CMEHHOM
MIPOU3BOJICTBEHHOM 3aJIaHUU, COCTOSHUU THIPOMETAILITYPrUueCKOro
000pyZ0BaHUS U TEXHOJIIOTUYECKOM apMaTypbl, HEMoMaIKax B paboTe
00ciIy>KuBaeMoro o00py10BaHus MOJPa3AeICHUs IepepadOTKH 0OOPOTHBIX
pPacTBOPOB, MPOMBIBHBIX M CTOYHBIX BOJI, 0OHAPYKEHHBIX HEHCIIPABHOCTSIX U
MPUHATHIX MEpax 10 UX YCTPaHEHUIO

[IpoBepka COCTOAHMS OTPAKICHUNA U UCIIPABHOCTU CPEJICTB ABTOMATHKHU U
CBSI31, OCBEIICHHOCTH paboyero Mecra, mMporu3BOACTBEHHON CUTHAM3AIINH,
OJIOKMPOBOK, aBAPUHHOTO UHCTPYMEHTA, CPEACTB UHIANBUTYAJIbHON 3aIIAThI

KoHTposb cocTosiHUS TPUBOOB U OMIOPHBIX Y3JIOB (PHIIBTPOB, COCTOSTHUS
HACOCOB, MPUBOIOB MEPEMEIINBAIOLIUX YCTPOICTB PUIBTPOB U OAKOBOIA
anmnaparypbl, KOHBEHepOB, MOJAIOIIUX OTHUIBTPOBAHHON THIPOKCU]] Ha
MPOKAJIKY, PETYJIUPYIOIIMX KJIAIMAaHOB U 3anopHor apMartypsl, KUIT

KOHTpOJ'IB COCTOAHHA, KOMMYHI/IKaI_II/Iﬁ BaKyyMa, paCTBOPOB, HIJIAaMOBBIX
IMyJIbII, BOABI, ITapa, CKaTOro BO3Ayxa B IIOAPA3ACICHUN nepepa60TI<H
060pOTHLIX PacTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJI

ITpoBepka cOCTOSTHUS KOPITyCOB aIlllapaTrypbl, FEPMETUYHOCTU U COCTOSIHUS
YIUIOTHEHUH COETUHEHNH U KOMMYTalMK (pUIbTP-yCTaHOBOK,
BOCCTaHOBJICHHE HaJUIEXkKAILEro COCTOSHUS COeIMHEHUI COOCTBEHHBIMU
CHJIAMH WJIM C IPUBJIEYEHUEM PEMOHTHOTO IIEPCOHANIA

Tekymiee o0cnyKrBaHHEe 000PYOBAHUS U TEXHOJOTUYECKON apMaTyphl,
HCIONIE3YEMBIX B TUIPOMETAIITYPTHUECKOM MpoIiecce, MPUBOIHBIX,
PETYIHUPYIOMIUX YCTPOUCTB M TEXHOJIOTUYECKOM OOBSI3KH y4acTKa
nepepaboTku 000POTHBIX PACTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJT

[Tpuemka, ckilaJUpOBaHUE PEAreHTOB U MaTepUaJIOB MIPU NIPHUEMKE B
COOTBETCTBUU C TEXHOJIOTMYECKON KapTOW IMPOLIECCOB MOAPA3EIECHUS
nepepaboTKH 00OPOTHBIX PACTBOPOB, TPOMBIBHBIX M CTOUHBIX BOJ

MOHMTOpPUHT 3aTIOJTHEHUS U TEKYIIETO0 YPOBHS EMKOCTEH JIJIsl peareHToB,
o0ecrieyeHre uxX MONoJHEHUs (P HEOOXOAUMOCTH )

KoHTpoJb cOCTOSIHMS yCTAaHOBOK OTKAYKU (UIIbTpaTa U MOJAauH IPSI3HbBIX,
YCIIOBHO YUCTBIX IPOMPACTBOPOB, MYyJIbIIbI, IJJAMHUCTBIX CYCIIEH3HI Ha
buIbTpanuio

KOHTpOHB COCTOAHHA (I)I/IJ'ILTPOBB.J'IBHBIX IIOJIOTCH, nokasarelnei BaKyyMa 1
JaBJICHUS CKATOTO BO3JyXa Ha JJUCKOBBIX (I)I/IHBTan n (1)I/IHLTan-
CTYCTUTCIIAX, 3aJIeliCTBOBaHHBIX B noapa3aciiCHUU HepepaGOTKI/I O60pOTHLIX
pacTBOpPOB, IPOMBIBHBIX U CTOYHBIX BOJ]

[TepexiroueHre TOTOKOB 1O XOY BEJCHHUS TEXHOJIOTUYECKUX MPOIIECCOB, IPU
3ammycke B paboTy WK BBIBOJIE U3 pabOThl 000pyA0BaHUs HA 00CITY)KMBAEMOM
YYacTKe MOApa3IeNIeHUs epepadoTK 000POTHBIX PACTBOPOB, IPOMBIBHBIX U




CTOYHBIX BOJ

[TonroroBka, pereHepanus GUILTPOB B MUKINYHBIX pexXuMax GUIbTpaluu, B
TOM YHCJIE Ha Tpecc-puiIbTpax (IPOMbIBKA, BCTPSAXUBAHUE, IPOTYBKA)

O6cnyxuBanue GUIBTPOB, GUIBTPYIOIIUX JIEMEHTOB C pereHepanuei wim
3aMEHOM Pa30BbIX U BBIPA0OTABIIUX PeCypc (PHIBTPYIOMUX paM U 3JIEMEHTOB,
GUIBTPYIOMIMX MaTePUAIOB (ITOJIOTEH) COOCTBEHHBIMU CHUJIAMH HJIH C
NPUBJICUCHUEM PEMOHTHOTO MIEPCOHANA MTOIpa3IeiICHUs IepepadOTKU
00OpPOTHBIX PACTBOPOB, IIPOMBIBHBIX U CTOYHBIX BOJ]

PerynupoBanue o6ciayxuBaeMoro 000py10BaHUs B TIOJpa3IeICHIH
nepepaboTKi 00OPOTHBIX PACTBOPOB, TPOMBIBHBIX M CTOYHBIX BOJ

Cmaska MEXaHU3MOB OCHOBHOT'O M BCIIOMOT'aTeIbHOI'O 000pyA0OBaHHUs B
COOTBETCTBUH C HHCTPYKLHKEH 110 00CITYKUBAHHIO

AcnupanyoHHas, THAPaBIndecKas U py4Hasi OYUCTKA YCTAHOBOK M €MKOCTEHN
(Mo Mepe TEXHOJIOTUYECKOM He0OX0AUMOCTH U MPH BBIBOJE U3 paboThI),
YHCTKA 5KeJ1000B, TPyOOIIpOBOIOB, 3yMII(OB OT ITYyJIbIl, PACTBOPOB,
MaTepHaJIoB, IUIOMIAI0K B 30HE 00CITYy)KUBaHUS CTYCTUTEIICH, IPOMBIBATENCH 1
¢uIbTPOB

[ToaroToBka OCHOBHOI'O M BCIIOMOI'aTEJILHOTO 000pYy10BaHUS OIPA3/IeIEeHUS
nepepaboTKU 00OPOTHBIX PACTBOPOB, IPOMBIBHBIX U CTOUHBIX BOJ K PEMOHTY,
npreMKa 000pyJ0BaHUS U3 PEMOHTA

Benenue arperaTHoro KypHajia 1 yquHOﬁ JOKYMCHTAallUU HA
06CJ'Iy>I(I/IBaCMOM Y4aCcTKE NOApa3aACICHUs HepepaGOTKI/I O60p0THbIX
PacCTBOPOB, IIPOMBIBHBIX M CTOYHBIX BOJ

HeobOxonumelie ymeHus

Omnpenensats Bu3yansHo 1 110 KUIT paboTocmoco0HOCTh U OTKIIOHSHHS
MapaMeTpoB TEKYIIETO COCTOSHUS 00CTY>KUBaEMOT0 000PYI0BaHUS U
YCTPOMCTB OT HOPMBI, IPUHUMATh HEOOXOAUMBIE MEPHI 110 X HACTPOIIKE,
pPEryJIMPOBKE UIIA PEMOHTY

BrisBnsate HencnpasHoctu KUIT u ACYTII, oGecnieunBaromyux MOHUTOPUHT
X0/1a TEXHOJIOTHUECKOT0 MpoIecca, OKOHEYHBIX YCTPOUCTB (JaTYMKOB)
KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB U aBTOMATUKHU ISl IPUHATHS
peneHust 00 X OYUCTKE I 3aMEHe

[TepexitouaTh KOMMYHHKAITMU TIO XOAY BEJICHUS TEXHOJIOTHYECKUX
IIPOLIECCOB, MIPH 3aIlyCKe B padOTy MM BBIBOJIE U3 pabOThl 000pyA0BaHUs Ha
00CITy)KUBaEMOM y4acTKe MOAPa3IeICHUs epepadOTKH 0O0POTHBIX
PacTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJ

PerynupoBaTh 1 HacTpauBaTh apameTpsl paboThl 000pyAOBaHUS U
TEXHOJIOTUYECKOM 0OBSI3KM 00CITYKUBAEMOT'0 Y4acTKa MOApa3elIeHHs
nepepaboTku 000POTHBIX PACTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJ]

OueHuBaTh COCTOSIHUE U TOTOBHOCTh K paboTe (PUIBTPYIOLINX 2JIEMEHTOB U
MaTepHaoB

BBISBIATE HEMCTIPABHOCTH KOHTPOJIBHO-U3MEPHUTEIBHBIX YCTPONCTB,
natunkoB KUIT u ACYTII u BeipabaTeiBaTh pelIeHus o crocode
BOCCTAHOBJIEHMSI TPEOYEMBIX XapaKTEPUCTUK

[Tpon3BoUTH pereHepanuio GUILTPOB MOCIE 3aBEPIICHUS [IUKIIA
MIPECCOBAHUS HJIU 110 Mepe CHIDKEHUS 3(p(PeKTUBHOCTH UX PabOTHI IpU
(GWIBTpaUK CKUMAEMBIX OCAJIKOB

[Tpon3BoauTh periiaMeHTHOE 00CTyKUBAaHUE AUCKOBBIX (DUIBTPOB

OGecneunBaTh Ha GUIBTPAX KOHTPOIBHOW (PHIIBTPAIIMN HAJICKAIINNA 00bEeM
(UITBTPYIOIIETO CJIOS

bezonacHo 06cmykuBaTh BaKyyMHBIE arperaTbl M arperatsl, paboTaromue moj




JaBJIEHHEM

[TpuMeHsTh cpencTBa MHANBUAYATBHON 3alUThI, CPEACTBA MOKAPOTYIICHUS U
M0JIb30BATHCS ABAPUIHBIM HHCTPYMEHTOM B aBapUMHbBIX CUTYALIUSIX

[Tonp30BaThCs MPOrpaMMHBIM OOECTIEYeHHEM pab0overo MecTa anmapardyiuKa-
THJIPOMETAILTYpra MoJIpa3ieieHus nepepadoTKu 0OOPOTHBIX PacTBOPOB,
IIPOMBIBHBIX U CTOYHBIX BOJL

Heo0xoaumMble 3HaHUS

YcTpoicTBO, MpUHIKI PAa0OTHI, MPaBUia TEXHUIECKON IKCILTyaTaIlluu 1
00CTy)KUBaHUSI IPUMEHSEMBIX B THIPOMETAJLTYPIUU OCHOBHBIX arperaToB
(kyaccuuKaTopoB, THAPOMYJIIBIIEPOB, ABTOKJIABOB, CEIApaToOpOB,
nojiorpeBaresieil, 0akoBoO# ammapaTypbl, arTUTaATOPOB, BHITTAPUBAFOIIINX
YCTaHOBOK, GUIBTPOB, MUTATENIEH, TEPKOISATOPOB, JEKOMIIO3EPOB,
CrycTuTesnei, kKapOOHH3aTOPOB, MEIIAIOK)

CocraB, Ha3HAYeHHUE, KOHCTPYKTUBHBIE OCOOCHHOCTH, IIPaBUiIa TEXHUYECKOU
IKCIUTyaTaIlluu ¥ 00CITy>)KUBaHUS OCHOBHOTO, BCTIOMOTATEIbHOTO
000py0BaHNUs, MEXaHU3MOB U YCTPOUCTB MO/Ipa3ziesieHus nepepaboTKu
000pPOTHBIX PACTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJ]

PaCHOHO)I(eHI/Ie, YCTpOﬁCTBO, Ha3HA4YCHUC, CXCMblI KOMMYTallu, TCXHUYCCKUC
XapaKTEepUCTHUKH, paBUiIa 00CIyKUBAaHUS TEXHOJIOIMUECKON apMaTyphl
(3amopHOM U PEryIUPYIOLIEH), CUCTEMBI TPYOOIIPOBOI0OB, HACOCHOTO
XO031CTBA, JO3UPOBOYHBIX M MOJAIOIIMX YCTPOUCTB, pruMeHsieMbix KNI,
CPEe/ICTB aBTOMATHKHU M CUTHAIM3AIIAHN, CXEMBbI IIEPEKIIOYCHUS TPUMEHIEMBIX
arperaToB

MecTo 1 HazHauEHHE MPOIECCOB, CIIOIB3YEMbIX B TEXHOJIOTHUHU TIEPEPAOOTKH
000OpPOTHBIX PACTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJ IIPOU3BOACTBA JIETKUX,
PENKHUX, PEIKO3EMEBHBIX U IPOYUX LIBETHBIX METAJIJIOB

®dusnyeckre NPUHIUIbBI, TEXHOJIOTUYECKHE MPOLIECCHI, CIOCOOBI M arperaThl
(YCTaHOBKH), HCIIOJIb3YEMBIE Ul cenapanui (Kaaccupukanum), CryeHus u
GuIbTpauy B TUAPOMETAILTYPIHYECKUX POU3BOICTBAX

[Tpunumn paboTel, yCTPONUCTBO, MpaBuiIa (PEryIaMeHThl) 00CTYKUBaHUS
(GUIbTP-yCTaHOBOK, IPUMEHSIEMBIX B Ipolieccax nepepaboTKu 000POTHBIX
pPacTBOPOB, MPOMBIBHBIX M CTOYHBIX BOJ| POU3BO/ICTBA JIETKUX, PEAKHUX,
PEIKO3EMENbHBIX U IPOYMX [IBETHBIX METAJJIOB

AnmnapaTypHO-TEXHOJIIOTHYECKUE CXEMBI, IPUMEHSIEMBIE B TIOJPA3ACICHUAX
nepepaboTKu 000POTHBIX PACTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJ
IIPOU3BOJICTBA JIETKUX, PEAKUX, PEAKO3EMENIBHBIX U IIPOYUX IBETHBIX
METAJIJIOB

Texuuyeckue Tpe6OBaHI/I$I, NPpCABABISACMBIC K TPOAYKTaM ITOCJIC (I)I/IJ'ILTpaI_[I/II/I
(OC&,Z[I(I/I, KCKH, 1IJIaMbl U paCTBOpBI)

Texnomorus pereucpanmu u O6CJ'Iy)KI/IBaHI/ISI (I)I/IJ'IBTPYIOIJ_II/IX 9JICMCHTOB U
MaTCpHraJioB, MOPAIOK 1 CIIOCOOBI X 3aMEHBI

[TpaBuiia oOcTyXKMBaHUS BAKyYyMHBIX U PaOOTAIOIIKX MO/ 1aBJICHUEM
arperaToB, YCTPOMCTB U KOMMYHUKAIIUI

[TocnenoBarenbHOCTh U MpPaBUiIa OCTAHOBKH U ITyCKa (QUILTP-yCTAHOBOK

TunuyHble IPUUMHBI HAPYIIEHUH B paboOTe, HEMCIIPABHOCTEH U BBIXOA U3
CTPOsI TEXHOJIOTHYECKOT0 000py10BaHMSI MTOIpa3/IeeHus IepepaboTKu
00OpOTHBIX PACTBOPOB, IIPOMBIBHBIX U CTOUHBIX BOJ] U €r0 TEXHOJIOTUYECKOM
00BSI3KH, CIOCOOBI YCTPaHEHUS M MPETYTPEKICHUS

ITpaBuiia 1 OPSAAOK MyCKa M OCTAHOBKH OCHOBHOI'O U BCIIOMOI'aTE€IbHOTO
000pyI0BaHUs OJpa3IesieHus nepepaboTKH 0O0POTHBIX PaCTBOPOB,
IIPOMBIBHBIX M CTOYHBIX BOJI




IIpaBuna 3arpy3Ky U BBITPY3KH THIPOMETAILTYPTUYECKUX arperaToB
NOJpa3ieNIieHus epepaboTK 0OOPOTHBIX PACTBOPOB, IPOMBIBHBIX M CTOYHBIX
BOJ

[Inan MeponpusITUi 1O JIOKATU3AIMU U JTUKBUIALUK MOCJICICTBUI aBapuil B
nojpa3aesieHuu rnepepaboTKH 00OPOTHBIX PACTBOPOB, TPOMBIBHBIX M CTOYHBIX
BOJI

TpeGoBanusi OMPOYHON CUCTEMBI 1 HAPSAAOB-OIYCKOB IIpu paboTe B
noJipa3jiesieHuu nepepaboTKu 0OOPOTHBIX PACTBOPOB, IPOMBIBHBIX M CTOUHBIX
BOJI

TpeOGoBanwMs OXpaHbI TPY/JA, IPOMBIILICHHOM, YKOJIOTUYECKON U MOKapHOU
0€301acHOCTH B MO/Ipa3/ICICHUU IepepaboTKu 000POTHBIX PACTBOPOB,
IIPOMBIBHBIX U CTOYHBIX BOJ

[TporpammHuoe oOecnieueHme, NpUMEHseMOe Ha paboyeM MecTe anmapaTduKa-
THIPOMETAJLTypra B IOJpa3IelIeHUH epepaboTKi 000POTHBIX PaCTBOPOB,
IIPOMBIBHBIX M CTOYHBIX BOJI

OcoOsle yciioBuUs J0IyCKa K
pabore

Hpyrue xapakTepucTUKU

3.4.2. TpynoBasi pyHKuUA

HanmenoBanue

[Ipoucxoxaenne 0600MEeHHO
TPYIOBO# GYHKIMH

YnpasneHrue TEXHOTOTHYECKUMU
nponeccaMu U3BJIICUCHHUS METAJIJIOB U YpoBeHb
p Kox | D/02.3 P 3
IMOITYTHBIX KOMIIOHCHTOB M3 060p0THI)IX KBaHH(bHKaHI/H’I
PacTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJ
3aMMCTBOBAHO W3
Opwurunan X 1558
OpHUTHHAJA
Kon PeructpanuonHsiii Homep
OpHUTHHAIA po(heCCHOHATEHOTO
cTaHmapTa

TpynoBsle 1eliCTBUS

HonyquI/Ie (nepez[aqa) HH(bOpMaL[HI/I IIpu NMMpueMKe-caa4e CMCHbI O CMEHHOM
IMPONU3BOJACTBCHHOM 3a1dHUH, 00 UMEBIIHMX MECTO B TCUCHHUE CMEHEI
OTKJIOHCHHUAX OCHOBHOTI'O TEXHOJOTHUYCCKOI'0o IMpouecca OT YCTAHOBJICHHBIX
PEXKUMOB U IMTPUHATBIX KOMIICHCAIUOHHBIX MEPax

[TpoBepka roTOBHOCTH K pabOTE arperaroB 1 OCHOBHOT'O TEXHOJIOIMYECKOTO
000py10BaHUs NOJpa3 iesieHus nepepaboTKi 0O0POTHBIX PaCTBOPOB,
IIPOMBIBHBIX M CTOYHBIX BOJI, UCIIOJIB3YEMOTO B TEXHOJIOTMYECKOM IIPOIECcCe

PacueT konuecTBa BBOJIUMBIX B PACTBOPLI pCAarcHTOB U MaTCpUajioB,
MMPUTOTOBJICHUC MHOT'OKOMITOHCHTHBIX PACTBOPOB U PCAKTUBOB Ha OCHOBC
MMPONU3BOJACTBCHHOI'O 3aIaHU

3ar PY3Ka U PEryJIMpoOBaHUC NTOAAYU B THAPOMETAILTYPIrUICCKHUC arperaThbl
pacTBOpPOB, BOABI, C)KATOTO BO3/1yXa, I1apad, rada 1 XUMHYCCKUX pCarcHTOB
Tp66yeM0171 KOHIOCHTpAM B COOTBETCTBUH C paCYCTaMU U
TCXHOJIOTUYCCKUMH UHCTPYKIHUAMU

MOHHUTOPUHT OCHOBHBIX ITAPAMETPOB, OMPENEISIONINX U XapaKTEPU3YIOIIUX
XOJ] THAPOMETAIUTY PrHYECKOT0 Mporecca (COOTHOLICHHS KHUIKOE — TBEPAOE,
YAEIBHOIO Beca, OKa3aTeseld KUCIOTHOCTH, KOHLIEHTPALMU PacTBOPOB U




MyJIBIIBI, JaBJICHUS (pa3pspKEHHMS) B anmaparax, Coep kaHus cyab(puaos,
XJIOPUJIOB, aMMOHUTOB B pacTBope), 1o nokazanusm KUII u nanapIM
1ab0pPaTOPHBIX aHATH30B

BrlmienaunBanre METaIoB U3 pacTBOPOB (0OOPOTHBIX COOCTBEHHOTO
MIPOU3BO/JICTBA, 3JI0ATOB YCTAHOBKH JIEMOHHU3AINH, (PUIBTPATOB OT QUIIBTP-
IIPECCOB, YIIAPEHHOI'O PACTBOPA C BHIIAPHOM YCTaHOBKH, PACTBOPOB OT MBIThS
000pyI0BaHUS U MOJIOB, TPOMPACTBOPOB U3 IIEXOB JIEKTPOIN3A U MEIHBIX
MOPOLIKOB ITOCIIE YMSTYSHUS U OCBETIICHHS ) TIepe/1 ojaueld uX B 000POTHYIO
CUCTEMY BOJIOCHAOKEHUS WM Ha BBIIIAPHYIO YCTAHOBKY

LlemMeHTAIMS ¥ aKTUBAIMS METAJUIOB M3 PACTBOPOB IIPOMBIBHBIX CTOYHBIX BOJI
MPOU3BOACTBCHHBIX LICXOB, PCTYJIUPOBAHHUC CKOPOCTU IMOAAYHU ITYJILIILI B
pEaKTop, JO3UPOBKA OCATUTEIS

Ounctka 0TpabOTaHHBIX PAcTBOPOB ah(HUHAKHOTO MPOU3BOICTBA, OTIACIICHUN
KHCIIOTHOH U LIEJIOYHOM nepepaboTKH 1iIamMa, OT/IeICHUs TPABJICHUS U
0TpabOTaHHOTO IIEJIOYHOTO PACTBOPA, GUIbTpATa YIIAPEHHOT'O PACTBOPA OT
JKeJe3a, CeJIeHa U MBILIbSIKA

praBJ’ICHI/IC nozlaqeﬁ napa, BOAbI, C:XXaTOI'0 BO34yXa, pa3sps’KCHUCM U
JaBJICHUECM B allllapaTtax, L[I/IpKYHHHHeﬁ H BO3BPAIICHUEM PaCTBOPOB B
MpouecC, KUCJIOTHOCTBIO CPECAbI U TCIVIOBBIM PCIKMUMOM B PCAKTOpax

OT60p Hp06 B KOHTPOJIBHBIX TOUKAX THAPOMECTAIUTYPTHICCKOI'O IUKJIA JIS
KOHTPOJIA IMIPaBUJIBbHOCTHU X0/Ja TCXHOJIOIMYCCKOr'o rpouecca u
OCYHICCTBJICHUC HCO6XO,I[I/IMI>IX KOPPECKTHPYIOIIUX ﬂeﬁCTBHﬁ

CF}’HICHI/IG, OCBCTJICHUC paCTBOpaA C OCAKIACHHUEM FHI{pOOKHCCﬁ MCTAJIJIOB HA
JHO CI“YCTI/ITCJIef/'I B BH/JIC IIJIaMa, KOHTPOJIb COACPKAHUA B3BCIICHHBIX
BCIICCTB

OcBeTJieHHEe PaCTBOPOB C MPUMEHEHHUEM THIPOKIACCUPUKATOPOB U
HEeHTPUYT JIJIs OTICTICHUS COJIeH

JloouncTka OCBETIEHHOM BO/BI C IOJYYEHHEM KOHAEHCaTa, yIIapeHHOT O
pacTBopa u cynbhara HaTpUs

O0e3BoXKHBaHUE MCTAJUICOACPIKAIICTO IJIaMa Ha (bI/IJ'ILTp—HpeCCaX

O06e3B0okMBaHKE (BbIMIAPMBAaHNE) IJIAMOB Ha BBIMTAPHON YCTAHOBKE

OtnpaBka (B 3aBUCHMOCTH OT MECTa y4acTKa B TEXHOJIOTUYECKOH cXeme)
MOJIyYEHHOT'0 KE€Ka B METAJIIyPIHUECKOE POU3BOICTBO WU B TOJIOBY
THJIPOMETAIUTYprHUECKOro Imporecca

HOJ'Iy‘-ICHI/IC JICMOHU30BaHHOM BOJBI U3 KOHJIEHCATa C BBIHapHOﬁ YCTAaHOBKH U
TEXHHMYSCKOM BOJBI A1 UCIIOJIb30BAHUS B MIPOU3BOACTBAX IMOPOLIKOB, B
a(l)(pI/IHa)KHOM IIPONU3BOJACTBE, B ICXEC IIPOU3BOJACTBA MEIHOM KaTaHKHU

OuncTKa pacTBOPOB, TUAPOOKUCEN, TUPATOB, XJIOPUJIOB, AHTUMOHHUTA
HATpUS, CTAHHUTA KaJbIUs, KAYCTUYECKOW CO/IBI ITyTeM 00pabOTKU
MaTEepUAIOB KHUCIOTAMH, LIEJI0YaMH, XJIOPOM, ICTPOreHaAMU

KonTposns no npubopam pacxoza MocTynarIuX IPOMPAaCTBOPOB U PEareHTOB

praBJ’ICHI/IC HO,Z[B.‘-ICﬁ nmapa, BOJbI, CXXaTOTI'O BO31yXa, Pa3sps’KCHUCM U
JaBJICHUCM B allraparax, HHpKyanHI/Ieﬁ H BO3BPAIICHUEM PACTBOPOB B
mponecc, KNCIOTHOCTBIO CPEABI U TCIIJIOBBIM PEXXKUMOM B pCAKTOpax

OT160p po0 B KOHTPOJIBHBIX TOUKAX THAPOMETAILTYPTUYECKOT0 IIUKJIA JIIIs
KOHTPOJIS IPAaBUJIBHOCTHU X0OJ1a TEXHOJIOTMYECKOTO IIpoLecca U
OCYILIECTBIICHHE HEOOXOAUMBIX KOPPEKTUPYIOUINX JIEHCTBUI

KOHTpob NONMHOTHI y1ajeH!s IPUMECEN U3 MyJIbIIbBI M pACTBOPOB, KaUeCTBa
BBIITYCKa€MOM IIPOYyKIIUH

[TpoBeneHue 3aMepoOB U PacUETOB KOJIMYECTBA PEareHTOB, OCTATKOB TBEPIOTO




B CT'YCTHUTEJISIX, B pEAKTOpax MPUTOTOBIICHUS

OTrpy3Kka OCBETJIEHHBIX PaCTBOPOB Ha BBILIEIaYMBaHuE (B FOJIOBY Ipoliecca),
WIH B AbHENIIee POU3BOICTBO JIJISl IOU3BIICUEHHUSI IOy THBIX
KOMIIOHEHTOB, WJIU JJIs HOBTOPHOT'O IPUMEHEHHUS B IPOU3BOJICTBE, UIIU B
cucteMy 00OpOTHOI'O BOJAOCHAOKEHUS OpraHU3aIH B COOTBETCTBUU C
TEXHOJIOTHYECKUMU UHCTPYKIUSAMU

OTtrpy3ka «cyxoi» Metayuicoaepxaiieil Gppakiiu B MOCIEIyIOIIHNE epeiebl
METaJTypruuecKoro Mponu3BOCTBa

Benenue arperatHoro xxypHajia U y4eTHOH TOKYMEHTAllUU Ha paboyeM MecTe
anmnapaTyuKa-TuApOMETaILTypra B IMoIpa3ieleHuu nepepadoTKu 000POTHBIX
pacTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJ

Heo6xoaumeie ymeHus

Ornpenensts BuzyaiabHo U (Wian) ¢ ucnoiabzoBanruem KUIT oTkinonenust ot
3aJJaHHBIX NTAPAMETPOB TEXHOJOTHYECKOIO PEKUMA U YCTPAHATH UX

VYipaBiaTh arperaTaMu U TEXHOJIOTHYECKUMHU IIPOLECCAaMU BBIIICIIaYUBAHMNS,
LIEMEHTALIUH, OCBETIICHUSA, CTYLICHUS, IIPOMBIBKH, BBIIIAPUBAHUA,
¢buiIbTpanuu, J1eKaHTaMs PAaCTBOPOB U CYIIKU

KoppektupoBath cOOTHOIIEHUE KUKOE — TBEPOE, YACIbHBIN Bec,
MOKAa3aTeIH KUCIOTHOCTH, KOHIEHTPAIIUIO PACTBOPOB U IYJIbIIbI, IABJICHHE
(paspsikeHue) B anmnaparax, coJiepskanue cyab(uaoB, XJIOPUI0B, aAMMOHHUTOB B
pacTBope

BoiaepxuBaTh B 3a/1aHHBIX MPEEIaxX TEXHOJOTHUECKUE PEKUMBI, BPEMS
HayaJsla U MpeKpalieHus [oAauu PeareHToB, CKaTOro BO3/lyXa, MaTepraioB U
3aTpaBKH, BPEMsSI OKOHYAHUS XUMHUYECKUX PEAKIIMI U TEXHOJIOTMYECKOr0o
Ipoliecca, CTeNeHb OYUCTKUA PACTBOPOB U KAYE€CTBO FOTOBBIX MPOAYKTOB IO
nokazanusiM KUII u nanabpiM 1a00paTOPHBIX aHATIU30B

PaccuuthiBaTh HeO6XO,Z[I/IMBIe 00BeM U KOHICHTpAaIU pearcHToOB,
MMPUTroTaBJIMBATb PCAKTHBBI, MHOT'OKOMIIOHCHTHBIC PACTBOPLI

Omnpenensats no nokazanusm KUIT n nanHbIM 1a00paTOPHBIX aHAIU30B
COJIEpKaHUE METAJIOB, CTEIIEHb OYUCTKHA PACTBOPOB U Ka4€CTBO MPOLYKIINHU

PerynmpoBats 3arpy3ky u JO3UPOBKY pPEareHTOB 3aJaHHOM KOHIICHTPALIMH,
cocTaB pabo4YMX pacTBOPOB

HpOPI?»BO,Z[I/ITL 3aMCPbI U paCyY€Thbl OCTATKOB TBEPAOTO B CTYCTHUTCIIAX, B
PCaKTOpax NpUroTOBJICHUA

praBJ’IﬂTB NepeMCIINBAHNEM U I.IPIpKy.]IHLIPIefI pacTBOPOB B allliaparax
Pa3JIMIHOTO THUIIA

AHaIM3upoBaTh MOKa3aHUS KOHTPOJIbHO-U3MEPUTEIbHBIX CPEACTB U CUCTEMBI
ABTOMATUYECKOTO PEryJIMpOBaHuUs POLECCOB (GUIBTPALIUU PACTBOPA IS
MPUHSTHSI YIPABIEHYECKUX pPelIeHU

Beoauts undopmaruio 8 ACYTII na pabouem Mecte 00CITyKMBa€MOI0
y4acTKa Mojipa3/iesieHus nepepadoTku 000POTHBIX paCTBOPOB, POMBIBHBIX U
CTOYHBIX BO/

OHpeI[eJIHTL HCHUCIIPABHOCTH B pa60Te MNPUMCHACMBIX arp€raToB, YCTPAHATDH
CBOMMHU CHUJIaMU UJIU C MIPUBJICUCHUEM PEMOHTHOI'O IIEpCOHAIa

[Tpon3BoauTh OTOOP, MOATOTOBKY U IOCTaBKY Mpo0 peareHToB,
MOJIYTIPOAYKTOB, TOTOBOM MPOIYKIINH, 3aMEPSITh INIOTHOCTh PAaCTBOPOB,
KOHIICHTPALMIO PEeareHTOB, YIPABIATH IPOOOOTOOPHUKAMH

ITpon3BOIUTH NEPEKIIOYCHNE KOMMYHHUKALMH 110 XOAY TEXHOJIOTHYECKOTO
IIPOLIECCAa B COOTBETCTBUM C TEXHOJIOTMYECKOW MHCTPYKLIUEH

OcyniecTBIATh MyCK U OCTAHOBKY, IPHEMKY M3 PEMOHTA U O0OKaTKy
00CcITy>)KBaeMOTO 000PYTI0BAaHUS




[IpuMeHATH cpeacTBa MHAMBUIYAIbHOW 3aILUTHI, OKAPOTYLIEHUS U
10JIb30BATHCS ABAPUIHBIM HHCTPYMEHTOM

Bectu nporieccel B pydHOM pekume npu oTkazax wim coosix ACYTII
nojipasziesieHus nepepaboTku 00OPOTHBIX PACTBOPOB, IPOMBIBHBIX U CTOUYHBIX
BOJI

KonTponupoBath BU3yalibHO, [10 PUOOpPaM U JaHHBIM J1a00paTOPHBIX
AQHAJIM30B KaueCTBO MPOYKTOB TEXHOJOTUYECKUX YUYAaCTKOB MOJIpa3AesieHuUs
nepepaboTku 000POTHBIX PACTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJ]

IIpuMeHATh cpencTBa MHAMBUYAIIbHON 3aILMTHI, CPEICTBA MT0KAPOTYLICHUS U
II0JI30BaThCs ABAPUMHBIM HHCTPYMEHTOM B aBaPUMHBIX CUTYyaLUsAX

[Tonp30BaThCs IPOrpaMMHBIM OOECTIEYeHHEM pab0overo MecTa anmapardyiKa-
THJIPOMETAILTYpra MoIpa3ieieHus mepepadoTKu 0OOPOTHBIX PAaCTBOPOB,
IIPOMBIBHBIX M CTOYHBIX BOJI

HeoOxonuMele 3HaHUS

Y CcTpoiicTBO, IPUHLIKIT PA0OTHI TEXHUYECKHE XapaKTePUCTHKH, PaBUiIa
00CITy’)KHBaHUS M SKCIUTyaTaIllUK IPUMEHSEMbIX B THIPOMETALTYPIHA
OCHOBHBIX arperaToB (Ki1accu(pUKaTOPOB, THAPOITYJIBIIEPOB, ABTOKIIABOB,
CeraparopoB, MoIorpeBareneld, 0akoBO amnmaparypbl, aruTaTopoB,
BBINTAPUBAIOIINX YCTAHOBOK, (PHIIBTPOB, MUTATEJICH, TIEPKOJIITOPOB,
JIEKOMITO3€POB, CI'YCTUTENEH, KapOOHU3ATOPOB, MEIIAIIOK )

TexHoONOTHH, TPUMEHSIEMbIE PU3NICCKUE MPOIIECCH I XUMUYECKHE PEaKIUH,
armnaparypHO-TEXHOJIOTHYECKUE CXEMBI BBILIETAUYMBAHUS, arUTALIUH,
pacTBOPEHHUS, OCAXKICHUS, PA3JIOKEHUS, JCKOMITO3UIINHU, (PYIIbTPAIIHH,
BBITIAPUBAHUS MPOAYKIIMH, 00E3BPEKUBAHUS U HEUTPAIU3AIIUN CTOYHBIX U
MIPOMBIBHBIX BOJl U PACTBOPOB, U3BJICUYEHUS U3 HUX METAJIJIOB, OUYUCTKH
pPacTBOPOB OT IMOIYTHBIX METAJUIOB U IIPUMECEN

Pacnonoxenne, cxembl, yCTPOMCTBO U HA3HAYECHHUE TEXHOJIOTUYECKOU
apMaTyphbl, pEryJIupYIOIINX YCTPOUCTB Ha 0OCITYKUBAEMOM y4aCTKE, CXEMBbI
MEePEKITIOUEHUS IPUMEHSIEMBIX arperaToB MOApa3IeieHus IepepadoTKu
000pPOTHBIX PACTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJ]

MeTtoauka pacueToB HEOOXOIUMBIX PEAreHTOB, CIIOCOOBI TPUTOTOBICHUS
PEaKTUBOB, MyJIbIIbl, MHOTOKOMIIOHEHTHBIX PACTBOPOB U TpeOOBaHMs,
IpeIbABISIEMbIE K UX KaUEeCTBY

[IpaBuna 1 criocoObI oNpeaeNeHns: KOHIEHTPAIH, KUCIOTHOCTH, MOYJIEH,
TEMIICPATYPbI, COOTHOIICHUA KUAKOC — TBEPAOEC, YACIIBHOTI'O BECA ITYJIBIIBI,
pacTBOpoOB

TpeboBaHMs K KaueCTBY pacTBOPOB, MyJIbIIbI, INIaMa, TUApPATa, MPOAYKTOB
BBIIIENIAYNBAHUS, KIIACCU(PHUKAIIMU, 00€3BOKUBAHUS U (DHIIBTPALIUH,
MOJYTIPOAYKTOB U MPOJYKTOB OOCITY>KHBAa€MOI'0 y4acTKa, TOTOBOM
MPOIYKIIMH, a TAKKE MaTEPHaIOB, COAECPIKAILNX JIParolieHHbIe METALIbI

Busl 1 mpuuuHbI MOSABJICHUS Opaka NPoayKIMU MOApa3esieH s mepepaboTKu
00OpOTHBIX PACTBOPOB, IPOMBIBHBIX U CTOUHBIX BOJ U CIIOCOOBI €T0
IpeyNpPEXACHUS

HopMa pacxoa MaTCpualioB U 3HCpFOHOCHT€J’ICﬁ, CIIOCOOBI SKOHOMUH U
CHUXXCHUSA HCTIPOU3BOACTBCHHBIX ITOTCPH

TpeboBanus kK 00€CTIEUEHUIO COXPAHHOCTH JPAroleHHBIX METAJUIOB U
MIPOIYKTOB, COJEPKAIINX APArOIICHHBIC METAJIBI

TunuyHble TPUYMHBI BOSHUKHOBEHUS OTKJIIOHEHUH B peXUMaxX paboThl U
HEHCIIPABHOCTEW 00CITy’)KHBaEMOT0 000PYI0BaHUS TTOAPA3ACTICHHS
nepepadoTKu 0OOPOTHBIX PACTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJI, CITOCOOBI
NPEIYIPEKACHUS U YCTPAHCHUS




[IpaBua moap30BaHUs COCyIaMHU, paOOTAIOIIUMH IO TaBICHUEM U
paspsoKeHHEM (BaKyyMOM)

TpeGoBaHus TEXHOJOTUYECKUX UHCTPYKIUH MPOIIECCOB MOIpa3aesieHus
nepepaboTku 000POTHBIX PACTBOPOB, IPOMBIBHBIX U CTOYHBIX BOJI

[TpuHIMITBI pabOTHI CHCTEMBI AaBTOMATHYECKOTO YIIPABJICHHSI POIIECCAMU

[paBuia nepexoa Ha pyYHOH PEKUM YIPABICHHUS NP OTKA3aX U/HIH COOSIX
B pabote ACYTII

Cxema, KOHTPOJIbHBIE TOYKH U IIPaBUiia 0TOOpa MpoOd Ui aHATUTUYECKOTO
KOHTPOJISI B MOAPA3JIeICHUN MepepaboTKu 000POTHBIX pacTBOPOB,
IIPOMBIBHBIX M CTOYHBIX BOJ

[TocnenoBaTenbHOCTh U MpaBUiIa MyCKa U OCTAHOBKU OCHOBHOTO U
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS MOpa3AeieHUs nepepadoTK 0O0POTHBIX
pPacTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJ]

[Iman MeponpusITUI 1O JIOKATU3AIUU U JUKBUJALUH MOCIEICTBUI aBapHil
nojApasiesieHus nepepadboTKu 00OPOTHBIX PACTBOPOB, TPOMBIBHBIX M CTOYHBIX
BOJ

TpeboBanust OMUPOUHOI CHCTEMBI U HAPSIOB-IOIYCKOB IPH paboTe Ha
00CITyKMBaEMOM y4acTKe MOJpa3AeIeHus nepepaboTKH 000POTHBIX
pacTBOPOB, MPOMBIBHBIX U CTOYHBIX BOJ]

TpeOGoBanMs OXpaHbI TPY/A, MPOMBIILICHHOM, YKOJIOTUYECKON U MOKAPHOU
0€301acHOCTH NOIpa3IeIeHus IepepaboTKH 0OOPOTHBIX PACTBOPOB,
IIPOMBIBHBIX M CTOYHBIX BOJ

[IporpammHOe oOecrieueHre pabouero Mecra anmnapardyiuKa-ruJpoMeTapiypra
OIpa3IeiIeHus IepepaboTKH 0OOPOTHBIX PACTBOPOB, IPOMBIBHBIX M CTOYHBIX
BOJI

Oco0ble yclIoBUS I0ITyCKa K
pabote

Jpyrue xapakTepuCTUKN

IV. CBenenust 00 opranusanusix — pa3padoTuyrKax npogpeccuoHaJIbHOr0 CTAaHAApPTa

4.1. OTBeTCTBEHHAs1 OPraHU3ALUA-PA3PAOOTUHK

Coger 1o npodeccnoHaaTbHBIM KBATH(PHUKAIUSAM B TOPHO-METAJUTYpPrudeckoM KoMIuiekce , ropox Mocksa

IIpencenaren b

OkyHbKOB Anekceld MuxaiioBud

4.2. HanMeHOBaHNS OPraHU3aNMii-pa3padoTYNKOB

1 00O «Kopnopanus Yepmer», ropox Mocksa

2 00O «KoncynpranmmonHo-ananutudeckuii ieHTp « [ THOTOPI'MET», ropox Mocksa

3 OI'AOY BO HUTY «MHUCuCy», ropog Mocksa




