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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4YeHHE TEOPETHUECKIX OCHOB COBPEMEHHBIX U MEPCIIEKTUBHBIX TEXHOJIOTHI METaLTyPTUIeCKOH MepepadOTKH IIMHKOBBIX
KOHILICHTPATOB, 00ECIICUYNBAIOLINX UX KOMILICKCHOE HCIIOIB30BaHUE, 0€30TXOIHOE MPOU3BOICTBO C MUHHUMAIIbHBIMU
SHEPreTHYECKIMH 3aTPaTaMU M OXPaHOU OKPYIKarOIIEeH CPeIIbl;

-MCCIIEIOBAHUE BOMPOCOB SKCIIEPUMEHTAIBHOTO MTOITBEPKICHHS KAYECTBEHHBIX XaPaKTEPUCTUK M KOJTMYECTBEHHBIX TTOKa3aTenei
KOHKPETHBIX METAJLTypPTUYCCKHUX [IPOILIECCOR;

-BBITIOJIHCHUE TEXHOJIOTHYECKUX PACUCTOB 000PYAOBaHUS;

-03HAaKOMJICHHE C TEXHUYECKAMU CPEIICTBAMU JIJIS POBEACHUS ONBITOB U METOJIUKON MX TIPOBEICHHUS.

1.1 3apaumn

ITpouecc M3y4eHNs AUCIUIUTMHEI HAITpaBiIeH Ha (GOpMHUPOBaHUE CIEAYIONIIX KOMITeTCHITHI:

-TOTOBHOCTH COYETAaTh TEOPHIO M MPAKTHUKY JUIS PEIICHUS HHKCHEPHBIX 337134,

-CIIOCOOHOCTh MIPUMEHATH B IPAKTUYECKOH JESITENIbHOCTU NPUHIIMITBI PAllMOHAIBHOTO UCTIOIb30BaHUS IPUPOAHBIX PECYPCOB U
3aIUTHI OKPY’KAIOLIEH CPe/bl;

-CIIOCOOHOCTH HCTIOJIB30BATh MTPOIIECCHBIH MOIXO.

2. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

[uxxa (pa3zaen) OIT: | b1.B.04.71B.02

2.1 | TpeboBanus K npeABapUTeIbLHON NMOAT0TOBKe 00y4aroerocs:

2.1.1 | MarepuanoBeneHue

2.1.2 | MerannoBenenue

2.1.3 | Metamnyprust 6J1arOpOAHBIX U PEAKHX METaJIOB

2.1.4 | Metanyprust TSOKEJBIX [IBETHBIX METAJUIOB

2.1.5 | Oborarrenne moje3HbIX HCKOMaeMBIX

2.1.6 | ObopymoBaHuE THIPOMETAILTYPTUIECKAX 3aBOJIOB

2.1.7 | O6opymoBaHue MUPOMETAILTYPTUIESCKUAX 3aBOJIOB

2.1.8 | OCHOBBI OOIICHH)KCHEPHBIX 3HAHHN

2.1.9 | IlpukiaaHbie OCHOBBI MPO(ECCHOHATBHBIX 3HAHUM

2.1.10 | IIpoexTrpoBaHue U JIOTUCTHKA TEXHOJIOTUYECKUX MPOIIECCOB

2.1.11 | TeopeTrueckre OCHOBBI HOBBIX MUPOMETAIUTYPTUIECKHUX MPOIECCOB

2.1.12 | Teopust ruapOMeETaILIypruu4ecKUX IPOLECCOB

2.1.13 | Teopust MeTaUTypru4ecKix MpOIECCOB

2.1.14 | Teopust 3KciepuMeHTa

2.1.15 | Teopust JIEKTPOXUMHUYECKUX MPOLIECCOB

2.1.16 | TemnoTexHUKa

2.1.17 | OneKTpOTeXHUKA U 3IEKTPOHUKA

2.1.18 | Bricuias MaTeMaTHKa

2.1.19 | MaTemaTH4ecKue W €CTECTBCHHO-HAYYHbIE acleKThl MPo(eCCHOHATBFHON AEATEITbHOCTH

2.1.20 | MeTopI KOHTPOJIS U aHaJIM3a BEIIECTB

2.1.21 | MeTtposorus, cTaHAapTU3aIU U cepTUHUKAIUS

2.1.22 | OcHOBBI 6€30MaCHOCTH METALTYPTrHUECKUX TEXHOIOTHI

2.1.23 | OcHOBBI KOMMYHHUKAIIUM ¥ MPABOBON KYJIbTYPHI

2.1.24 | OcHOBBI KpucTaIIOrpaduy ¥ MUHEPAIOTHU

2.1.25 | OcHOBBI (hOpMUPOBAHUST MHPOBO33PEHUS B MPO(ECCHOHATBHOMN NEesITeTbHOCTH

2.1.26 | IIpaBoBeneHue

2.1.27 | [IpuknaaHbie acmeKThl (GU3UKO-XUMUICSCKUX 3HAHWH

2.1.28 | ConpoTHBIICHHE MaTEpUAIOB

2.1.29 | Temnoduzuka

2.1.30 | ®u3UKO-XUMUS METALITYPrHYECKUX MPOIECCOB U CUCTEM

2.1.31 | ®usuueckas KyabTypa U CIOPT

2.1.32 | ®usnueckass XUMHS

2.1.33 | dusnueckoe BocmuTaHue

2.1.34 | dunocodust

2.1.35 | XuMus MeTaioB

2.1.36 | Dxonorus




2.1.37 | DxoHOMUYECKAsT TEOPUS

2.1.38 | besonacHOCTh KHU3HEAEATEILHOCTH

2.1.39 | BBenenue B cnenuaibHOCTh

2.1.40 | BceoOrast uctopust

2.1.41 | MlHOCTpaHHBIN S3BIK

2.1.42 | Undpopmartuka

2.1.43 | Ucropus Poccun

2.1.44 | KomnbrotepHas rpaduka

2.1.45 | O3HakoMUTENbHAS NTPaKTHKA

2.1.46 | Pycckuii S3bIK U KyJNbTypa peduu

2.1.47 | YueOHas mpakTuka

2.1.48 | ®usuka

2.1.49 | Xumus

2.1.50 | Oxomormueckue MpodIeMbl METAJUTYPrHIECKOTrO IPON3BOJICTBA

2.2 | JucuMnjauHbl (MOAY/IU) U IPAKTHKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTMCHUILTUHBI (MOAYJIs1) HEOOXOAUMO KaK
npeauiecTBywIee:

2.2.1 |TocymapcTBeHHasi UTOTOBasl aTTECTAIUS

2.2.2 | 3amuTa BBHITYCKHOHM KBaNMH(HUKAMOHHOW pabOTHI

2.2.3 | TloaroroBka K MpoIeIype 3alIUThl BBITYCKHON KBATU(HKAIIMOHHON PabOTHI

2.2.4 | TlpeaauruioMHasl IpakTHKA

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTNIINHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwwaTtb 3aaaym npod)eccuoHanbLHON AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNIMPOBaHuUA,
MaTemMaTHU4ecKoro aHanusa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamMu MaTteMaTU4eCcKoro aHanmaa n MogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHbLI HECOOTBETCTBUS NapaMeTpPOB TEXHOMNOMMYECKOro npouecca, NPorHo3mpoBaTh
noBefeHne npouecca Ha OCHOBE MaTeMaTMYEeCKMX Moaernen

NOIK-1.1: 3HaeT: (*)VISVIKO-XVIMVI‘-IGCKVIB OCHOBbI U METOObl MaTeEMaTU4eCKOro MmoaennpoBaHna MeTartyprm4eCckmnx
npoueccoB nosiydeHusa LBeTHbIX MeTarsioB

OlNK-2: CnocobeH y4dyacTBOBaTb B NPOEKTUPOBaAHNN TEXHNYECKUX 06BLEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKnx n counanbHbIX orpaHquHMﬁ

MOTMK-2.2: YmMeeT: NpOeKkTUpOoBaTh OTAENbHbLIE CTPYKTYPHbLIE KOMMOHEHTbI HOBOW TEXHONOMK, 0ObEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUPOBAHNS TEXHUYECKMX OOBbEKTOB, CUCTEM M TEXHONOMYECKMUX NPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, 3KONMOMMHYECKUX N CoLMarbHbIX OCOOEHHOCTEN MeTannypruyeckoro NpomM3BoACcTBa

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AEATENbLHOCTH,
06paGaTblBaTb U NpeacTaBnATb 3KCNepuMeHTarlbHble AaHHbIe

NOTK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToabl 06paboTKM aKCNEePUMEHTANbHbLIX AAHHbIX

NOIK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHMSI, MaTEMAaTMYECKUI annapaT anis o6paboTku n
aHanm3a sKcnepuMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHMS U3MEPEHUIA N nX 0b6paboTKn

OMNK-5: CnocoGeH peliaTb Hay4YHO-UCCrieaoBaTeNbCKMe 3aa4m Npy ocyLecTBieHMn npodeccuoHanbHOM
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEeHHbIX MH(POPMAaLMOHHbLIX TEXHONOIUI U NPUKIAaAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanm3a pe3ynbTaToB BbINOMHEHUS HAYYHO-TEXHUYECKUX 3adad B
npodeccnoHanbHon OeaTenbHOCTH

NOIMK-5.2: YmeeT: npuMeHATb MHOOPMALIMOHHBIE TEXHOIOMNM U NporpaMMHoe obecneyeHre s pelleHns HayyYHo-
nccregoBaTenbCkMx 3ag4ady B 06nacTv Nony4YeHns LBETHbIX MeTanoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHONOMMIA U NPUKNagHbIX annapaTHO-NPOrpaMmMHbIX
cpeacTs

OlK-6: Cnoco6eH NnpMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B NpodecCUoHaNnbLHOWN AeATENbHOCTH,
BblOUpaTb 3pheKkTUBHBbIE U Be3onacHble TeEXHUYECKUe cpeacTsa U TEXHONOrnmn

NOTK-6.2: YmeeT: aHannsmpoBaTb MH(OPMaLMIO O TEXHOMOMMYECKOM MpoLecce No pesynbTataM MOHUTOPUHIa v
npuvHUMaTb 060CHOBaHHbIE peLleHns

MOIK-6.3: Bnageet: HaBbikamMu Bblbopa adeKTUBHbBIX U 6E30MacHbIX TEXHUYECKNE CPEACTB N TEXHOSIOMINA




MOIK-6.1: 3HaeT: 0CHOBbI TEXHOJTOMTMYECKMX MPOLECCOB MOJTyYEHUs] LIBETHBIX METasoB

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLUI0, CBA3AHHYIO C
npodeccroHarnbHON AeATENbLHOCTLIO, B COOTBETCTBUU C AeMCTBYHOLWMMN HOPMATUBHBIMU JOKYMEeHTaMu
MeTannypru4yeckon oTtpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTABIEHUS N UCMONb30BaHNS] HOPMATUBHbBIX AOKYMEHTOB MeTanlyprmieckon otpacnm

NOMK-7.2: YMeeT: aHanManpoBaTh, TEXHUYECKYH AOKYMEHTALIMIO TEXHOMOMM-YECKOro NpoLiecca 1 NpUHUMaThL
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMn COCTaBIEHNSI U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONYyYEeHNs LIBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpene-nAaATb OpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeagenom nNnponm3BoacTBa TAXesbIX UBeTHbIX MeTannoB

NMK-1.1.2: YmeerT:

- OLlEeHMBATb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCINOBUSM (TEXHONOMMYECKUM perfiaMeHTam) Cbipbs (LUNXTbI) U
3HeproHocuTernen (ras, MasyT, KOKCUK, CxaTbI BO34yX, KUCNOPOS, a30T);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE JaHHbLIX O COCTaBe MepennaBnseMbiX MaTepManos, NoKa3aHum
KOHTPONbHO-U3MeEPUTESbHBIX MPUOOPOB 1 BU3YyarbHbIX HAOMOAEHNI;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTU OT CoAepXaHnsl MeTansa 1 XMMUYeCKoro cocTtaBa LUMXTbl BeAeHne npoLecca
nnaBKu B pexunmax, obecneyvmpanoLlLmx MakCMMarbHOe U3BreYeHne Mmetanna u BoIXO4 roqHoro;

- KOPPEKTMPOBATL NPOLIECCHI NfaBku fobaBneHnemM rocoB 1 000POTHLIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJS1 COCTOSIHMA 060pYA0BaHMSA U BCMOMOraTesibHbIX MaTepuarioB Ans npouecca NiaBfeHns B neYu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMN NSt PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKM N BEAEHUS NfaBKW, pa3nMBKMA MeTanna;

- MOHUTOPWHIa YCTAaHOBMEHHbIX PEXMMOB U KOHTPONMPYEMbIX NapamMeTpoB BEAEHMSI NPOLECCOB MNiaBKu
(nepennaBku 1 padhHNPOBAHUA LIBETHBIX METANIOB, NMaBKN pyA, KOHLEHTPaToB, arnoMepara, orapka v CriaBoB,
(PbIOMUHIOBAHWS, BENbLEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbISIBNEHNS NPUYMH HEraTUBHbIX U3MEHEHWI NapaMeTPOoB 1 NoKasaTenen npoLecca nnaeku;

- onpegeneHns Mep No yCTpaHeHuo Henonagok B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHON AeATENbHOCTM NnoapasaeneHns 3a CMeHy - pacxoa MaTepmansHo-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unu CHWXKEHUS KadecTBa NpoayKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALUMMN Ha OYMaXKHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENAX

NMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBua obcnyXnBaHms
N 3KcnnyaTauum NpUMeEHsieMbIX B MMPOMETanyprun niaBuibHbIX arperaToB: OTpaXaTerbHbIX, LWAXTHBbIX,
pygoHOTEpMUYECKUX, 06eOHUTENBHBIX NeYewn, neven BaHokoBa, KNCNOPOAHO-B3BELLIEHHOW U KUCIOPOOHO-haKenbHON
NnaBeKu, aNEKTPOAYrOBbIX, MHOYKLUMOHHBIX NeYven, (bloMUHI-NeYen, BenbL-nevemn, KOHBepTEPOB, padUHNPOBOYHBIX
KOTIOB;

- CXEMbl TEXHOMOMMYECKOM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXOMNPOBOAOB, ra3oxonoB,
3NeKTpocHabXeHWs, KNCIOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYIIALUN 1
oXNaXxaeHus;

- OCHOBHbIE METanNNypruieckne TEXHOMNOrMmM NPOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, hn3nyeckme npoLeccsl n
XUMUYECKNe peakLumn npoLiecca nnasBku LBETHbIX METarNoB 1 CMMaBos;

- thakTOpbI, BNMSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpaeneHus mu;

- JeNCTBYOLLNE CTaHaapThl, TEXHUYECKNE YCITOBUSA, MOMOXEHUS U MHCTPYKLUMN MO COCTaABMAEHMIO U OOOPMIIEHNIO
TEXHUYECKOW U YYETHON AOKYMEHTALNW;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrnedeHne NraBuUibHOIO y4acTKa;

- TpeboBaHWst oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U MOXXapHON 6e30MacHOCTU Ha NNaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LBeTHbIX MeTanmnos

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yeCcTBO NPOoBeAEHMS pabOTHMKAMM TEXHUYECKON ANArHOCTMKK, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMU U TEXHONOMMYECKUE MHCTPYKLIMM NO NpoLieccam nnaBku;
- 3Ha4YeHUs1 NpedernbHO AOMYCTUMbIX BbIDPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPYKaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBbikamu:

- KOHTPOSSI BbINMOSHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMUN TEXHOIOMMYECKUX MHCTPYKLMIA 1
pernameHToB;

- opraHv3aummy BbINOMIHEHUSA PAabOTHUKAMM TEXHNYECKOTO 06CYXMBaHWS, PerfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 000pyA0BaHNS HA NNAaBUIIbHOM Y4YacTKe;




- KOHTpONS cobnoaeHust paboTHUKaMK TPYAOBOW ANCUMNIIHBI, TPeGoBaHWI OXpaHbl Tpyaa, NOXapHOW,
MPOMBILLIIEHHON 1 3KONOrM4Yeckon 6e3onacHoCcTH

MK-1.3: Cnoco6eH onpepenAaTb opraHU3aulMoOHHbIe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
NnpPou3BOACTBEHHbIX 3agaHun KOHBepPTepHbIM nepegesioMm Npon3BoacTBa TsXesnbiX UBEeTHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpOnsi cobntogeHns TpeboBaHMI TEXHONOMMYECKNX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBaHUS, OnepaTuBHoe
BbISIBNIEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBIIEHNE TEXHNYECKON LOKYMEHTALMMN ANs1 PECYPCHOro U opraHM3aunoHHOro obecneyeHns npouecca
KOHBEPTUPOBAHUS;

- PYKOBOACTBA 3aNMBKOW LUTENHA, 3arpy3kon KBapLeBoro donitoca U XonoaHbix 060poTOB B KOHBEPTEP;

- MOHUTOPWHra cobMnAEHMS YCTaHOBMNEHHBbIX MapaMeTPoB NpoLecca KOHBEPTUPOBAHNSA, AaBMEHUS, pacxona
KOHBEPTEPHOro BO3ayxa, TemnepaTtypbl, KOHUEHTpaUMM ABYOKUCK CEPbl B OTXOAALLMX ra3ax, pa3pexeHus B NbineBon
Kamepe;

- onpegeneHns Mep no YCTpaHeHUo NPUYNH HapyLLEHUS PEXUMHBIX KapT KOHBEPTUPOBAHMS,

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALMM HA OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NMK-1.3.2: YmeerT:

- aHanua3npoBaTb cobrofeHne peXXMMoB B NPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCUMarnbHOro U3Bre4YeHns meTanna U MakcumMmarbHOro Bbixoda rogHoro;

- KOppeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBrNeHNe, pacxom, KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTpauuio ABYOKNCH Cepbl B OTXOASLUMNX ra3ax, pa3peeHue B NbifeBon Kamepe, COCTaB KOHBEPTEPHbIX
LLUIAKOB;

- BU3yaribHO U C UCMOSb30BaHMEM NPUBOPOB KOHTPONMPOBaTb X04 KOHBEPTEPHON NITaBKK, OnpeaensTb cTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTara K BbIMyCKy, FOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPA;

- paccunTbiBaTb MaTepuarnbHble U SHepreTM4eckme NoToKM Npouecca KOHBEPTUPOBAHNS.

WMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3HaYeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKNE XapaKTepPUCTUKN, NPUHLMNGI
paboTbl M NpaBuna sKcniyataumm MexaHn3MoB KOHBEPTEPA rOPM30HTaNbHOMO 1 BEPTUKANBHOIO TUNa, MYCKOBbIX U
BGNOKMPYHIOLLMX YCTPONCTB, KOHTPOSIbHO-U3MEPUTENbHBLIX NPUBOPOB, CUCTEM aBapUNHOW CUrHanM3aumm,
NpMCcnocobneHnin n MHCTPYMEHTOB;

- KOHBEpTEepHbIE TEXHOMNOMMU NPON3BOACTBA MEAM, HUKENS;

- (bm3nKo-xumMmnyeckue cBOMCTBA, COCTAB XMOKOIO LUTENHa, LWMXTOBBIX, 3anpaBoOYHbLIX MaTepuanos, nuraTypbl 1
OTXOASALLMX ra3os;

- cnocoObbl BbISIBIIEHMS U YCTPaHEHUs] HEMCNPaBHOCTEN B paboTe KOHBEPTEPHOrO 0OOPYAOBaHNS;

- TEXHOMOIMYeCcKne MHCTPYKLMU MO BbiNnaBke MeTansoB B KOHBEPTEPE;

- cneumanuaMpoBaHHOe NporpamMmHoe obecneyeHne yyactka KOHBEPTUPOBAHWS;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKON 1 NoXapHon 6e30nacHOCTY Ha yyYacTke
KOHBEPTMPOBaHUS.

MK-1.4: CnocobeH opraHnzoBaTb PaboTbl PaGOTHMKOB KOHBEPTEPHOro nepepernia NpPou3BoACTBa TAXKebIX
LBeTHbIX MeTannoB

WMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHUIO PErMaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

- onpenensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTEnbHbIM Npubopam cobnofeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBAHUS;

- BblObupaTtb Hanbonee ahpeKTUBHbLIA BapnaHT pelleHnst paboTHMKaMM NOCTaBMNEHHbIX 3aady C y4eToM
BO3MOXXHOCTEWN, PECYPCOB, PUCKOB

WIMK-1.4.1: 3HaeT:

- NIPOM3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMWN U TEXHOSOMYECKME MHCTPYKLUMM NpoLiecca KOHBEPTUPOBAHMS;
- TpeboBaHNs CTaHOAPTOB M TEXHUYECKUX YCINOBUI, NpeabsBrnseMble K NPOAYKLUMK, BbiMyCKaeMOW y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs NpedenbHO A0NYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLIMX BELLIECTB B OKPY)KaloLLYO Cpeay;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpasrneHus

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPONS BbIMONHEHNS NPON3BOACTBEHHLIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX UHCTPYKLMIA 1
pernaMmeHTos;

- opraHv3aumy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXMBaHWS, perfnamMeHTHbIX TEKYLUNX U KanuTanbHbIX
peMOHTOB 060pYAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpons cobnogeHns paboTHUKaMu TPyAOBOM AUCLUMNNMHLI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOW,
NPOMBILLMIEHHOW 1 3KONOorMyeckon 6e3onacHoCTm

MK-1.5: Cnoco6eH onpeaensiTb OpraHN3aLMoOHHbIE N TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3alaHM B OTAENEHUAX OCHOBHbIX Onepaluvii npouecca ruapomMeTanilyprmiyeckoro
NPOn3BOACTBA TAXerNbIX LBETHbIX MeTannos

WIMK-1.5.3: BnageeT HaBbikamu:




- NPOBEPKUN TEXHUYECKOIO COCTOSIHUSI OCHOBHOTO, BCIOMOraTenbHOro 060pyaoBaHns 1 TEXHONOMMYECKo 06BA3KM
arperaToBs rMapoMeTannypriyeckoro NpoM3BoACTBa TSHKENbIX LIBETHLIX METANMOB;

- paspaBoTKM Mep Mo YCTPaHEeHUI0 NepexoasaLmxX U NPOMUNaKTUKe TUNOBLIX NMPUYNH OTKMOHEHWI OT YCTAHOBMEHHbIX
PeXMMOB paboTbl, HEMOMAaAoK U BHEMNNaHoBbIX NPOCTOEB 060PYA0BaHMS;

- onpeaeneHns mMep no npegynpexaeHuio 6paka 1 NoBbILLEHNIO KavecTBa nepepaboTkM NoCTynaLwWwmx B
rmapomeTannypruieckoe Npov3BoACcTBO MaTepuaros;

- NPUHATUA peLleHnit o pexxnMax o6paboTKu NOCTYNUBLLNX B NepepaboTKy LUMXTbI, pacTBOPOB, Nynblbl, IMAPaToB,
CMEeKoB, LINaMoB, 0GOPOTHLIX PACTBOPOB, NMPOMBIBHBIX M CTOYHbLIX BOA, NPOAYKTOB BbILLENa4ynBaHns v
Knaccudgukauuu;

- OpraHu3auUmmn TEXHUYECKU NPaBUIIbHOM KCMyaTaumMmy OCHOBHOIO M BCrioMOraTenbHOro 06opyaoBaHus,
TEXHOJIOTMYECKOMN 0OBSI3KN M KOHTPOSBbHO-U3MEPUTESTbHBIX YCTPOWCTB B OTAENEHUN OCHOBHbIX Onepaumii
rMapoOMeTanyprmieckoro NponsBoACTBa;

- BEAEHUS YYETHOM 1 TEXHONOMMYECKOW JOKYMEHTaUMM Ha BYyMadKHbIX U (MIN) 3MEKTPOHHBIX HOCUTESSIX B OTAENEHWN
rMaopomeTannypruieckoro NponsBoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHAPOPMALMOHHbBIE TEXHOIOMUN N CPeacTBa A4S aHanM3a U NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSHXKENbIX LBETHLIX METarsoB;

- BblAEPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO MOKa3aHUSM KOHTPOSIbHO-M3MEPUTENBHbIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomMeTan-nyprayeckoro npoM3BoacTea
TSDKENbIX LBETHBIX METanNMoB, BMSIOLWME Ha Ka4eCTBO Nofyd4aemMon NpoayKumm;

- yNpaBnsTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSKeNbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPORB, NMPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapameTpoB TEXHOSIOMMYECKMX arperatoB rmapomMeTaniypruieckoro
Nnpon3BOACTBa;

- BbISABNATb HAPYLLEHMS NPaBUIT SKCNnyaTaumm 1 TEXHUYECKOro 00cnyXuBaHms obopygoBaHms
rMapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENbIX LIBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepPUCTUKK, NpaBuna
obCcnykMBaHuA 1 aKkcnnyaTaumMm rmgpomMeTaniyprmieckoro 0bopyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no
OaBIIEHNEM) 1 TEXHONOIMYECKON apMaTypbl (3anOPHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAIOLMX YCTPONCTB M MEXAHN3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
M3MepuTernbHbIX I'IpVIGOpOB, cpeacTtB aBTOMaATUKU U CUTHanmn3auum B otaeneHnn OCHOBHbIX onepau,mﬁ
rmapomeTannyprmyeckoro NpoM3BoacCTBa;

- NPoOn3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOTMYECKMEe NHCTPYKUNN MO Be4EHUIO onepauwﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA THXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMS U perfaMeHT AEWCTBUI MO YCTPAHEHNIO BbISIBNIEHHBIX HEUCNPaBHOCTEN Y OTKITOHEHWU B
pexMmax paboTbl 00opyaoBaHMA B OTAENEHMN OCHOBHBIX OnepaLuuii rmapomMeTanyprmieckoro npon3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrn4ecKoro NPon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX METanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannsbl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CAHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYeCKon 6e30nacHOCTM B OTAENEHNM OCHOBHbIX Onepauuin rmgpomeTaniyprmyeckoro npon3BoacTaa.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pPabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauun npouecca
rmapomMeTanslypruyeckoro Nnpon3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMNK-1.6.2: YmeerT:

- onpegensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKN 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanyprmyeckoro Nnpom3BoaCcTea

WNIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOMMYECKNE UHCTPYKLIMKN, TEXHONOMMYECKUE KapThl, pernamMmeHThl,
perynupyoLLme nopsaok U npaeuna BedeHus NpoLeccoB B OTAENEHUM MMAPO-MeTannypruiyeckoro nponu3BoacTea;

- (bM3nKo-XMMUYecKme NpoLiecchl, MCNoNb3yemMble B rMAPOMETaNyprryeckom Npon3BoacTBe THXKENbIX LUBETHbLIX
MeTansnos;

- UIHCTPYKUMM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPoAyKTOB, COAEPXKaLLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, TpyAa M ynpaeneHus B rmapoMeTanypruieckoM Npon3BoacTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPATUBHOW 3TUKKN, MPUHLMMbI NOBLILLEHWUSI KA4eCTBa TPYAO0BOWN XN3HU KONMeKT1Ba

MIMK-1.6.3:

BnapeeT HaBbikamu:

- KOHTPOISI BbINOSIHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHONOMMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKN AENCTBUIA PAabOTHUKOB MPU OTKIMOHEHUSIX U CO0SIX B BEEHUN OCHOBHbIX OnepaLuin npolecca




NPOU3BOACTBA TAXENbIX LIBETHLIX METaNOB,;
- KOHTpons cobntogeHns paboTHUKamu TpeboBaHMIM OXpaHbl TpyAa, NOXapHOW, MPOMbILLIIEHHOW, XUMUYECKON U
akonornyeckon 6esonacHocTu

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUUYECKUN aHaNN3 U CUHTE3 MH(hopMaLuun, NPUMEHATb CUCTEMHbIN
noaxoA ANA peleHus nocTaBieHHbIX 3agay

NYK-1.1: HaxoguT u aHanuanpyeTt nMmetoLLyoca nHopmMaLumio Ans peLleHus nocTaBneHHbIX 3agaq

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He4oCTaTKOB

NYK-1.2: Npegnaraet nyTu pelweH1s 3agaqm Ha OCHOBE CUCTEMHOrO noaxoaa

YK-2: CnocobeH onpeaenAaTb Kpyr 3agay B paMKax NoCTaBNEeHHOM Lenu un Bbl6VIpaTb onTumManbHbIle
cnocobbl ux peweHna, ncxoga m3 p,eﬁCTBVIOMMX npaBoBbIX HOPM, UMeHLLNXCcA pecypcoB U orpaHquHMﬁ

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOMHUTENEN AN pelleHns 3agayum

NYK-2.3: TpoBOANT TEXHMKO — SKOHOMMYECKOE 0BOCHOBaHWE, aHanM3npyeT afekBaTHOCTb NPUHUMAaEMBbIX peLLeHNi
C y4eTOM [ENCTBYIOLLUX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumanbHble cnocobbl peLleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL A4ENOBYI0 KOMMYHUKaLUIO B YCTHOM U MCbMEHHOW dhopmMax Ha
rocynapcTBeHHOM a3blke Poccuickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoiGnpaeT KOMMyHUKATUBHbIE TEXHOMOMMN OBLLIEHMS HA FOCYAapCTBEHHOM Y MHOCTPAHHOM Si3blkax

NYK-4.3: BeinonHAeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocyAapCTBEHHbIV S3bIK U
obpaTHo

NYK-4.2: OcyluecTBnsieT AeNOBYH NEPENNCKY Ha rOCYAapCTBEHHOM U MHOCTPaHHOM Si3blkax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble gedeKTonornyeckme 3HaHusi B couuanbHoOn U npodeccuoHanbLHon
ccepax

NYK-9.1: NpumeHsieT 6a3oBble AedeKTornormieckne 3HaH1s BO BCexX cpepax AesaTenbHOCTU

NYK-9.3: CoBepLueHCTBYeT AebeKkTonormyeckme 3HaHuns

NYK-9.2: BbibrpaeT MeToabl U NpUeMbl OLIEHKM NpodeccMoHarnsHom cpeabl

B pe3ynbTaTe 0cBOEHUS AUCHMIJIMHBI (MOIYJIS1) O0Y4AIOUIUICS H0/KEH

3.1 (3HaTh:

3.1.1| 1. Teopun MeTanaypruuecKux MporeccoB, UCIOIb3yEeMbIX AJIsI KOMIUIEKCHON IepepaboTKH HIMHKOBBIX KOHLIEHTPATOB;
OCHOBBI TEPMOJIMHAMHKH M KUHETHKH, ITPOLIECCOB IUIaBKH, BBIIIEIAYMBAHNS, Pa3/IeICHHS 1 OCaXICHHUS METAIJIOB,
KOHIICHTPHPOBAHUS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOKMBAHUS ITyJIBI U IIPOMBIBKH OCAJKOB. YCTPOWCTBO U IIPHHIIHIT
JCHCTBHUS aIllIapaToB, HAIPABICHUS UX PA3BUTHA M COBEPIICHCTBOBAHMS; 3aKOHOMEPHOCTH, MHTCHCU(HUKAIIIH IPOIECCOB
MOJTyYeHHs] IUHKA.

3.1.2 | 2. MeTtonoaorudeckre OCHOBHI pallHOHATILHOTO HCIOIb30BAHUS MIPUPOTHBIX PECYPCOB U 3AIUTHI OKPYIKAIOLIEH Cpebl
MOJTyYEHHs] IUHKA.

3.1.3 | 3. MeTtomonoru4yeckrue OCHOBBI MIPOLIECCHOIO MOAXO0/1a.

3.2 | YmeTh:

3.2.1 | 1. BerbnpaTh NpONMUCH XUMHIECKUX PEaKINi METALTYPIHIEeCKUX TIPOIECCOB JUIS X (PU3NKO-XUMHUIECKOTO aHAIIN3a;
HEOOXOANUMBII MaTeMaTHUECKHU anmapar UCCIeA0BaHUS TEPMOANHAMUKH U KMHETUKH IIPOLIECCa, U MEXaHIU3MOB
nepepabOTKU LIUHKOBBIX KOHIIEHTPATOB; UCIOIb30BaTh METOJONOTHIO TEXHOJIIOTHYECKUX PAcUEeTOB JJIsl BHIOOPa OCHOBHOTO
o0opymoBaHust; HOPMYITHPOBATE PEKOMEHIAINH 1T0 MHTCHCH(DHKAIMH TIPOIiecca U YIyUIICHUS Ka9eCTBa IPOIYKIHH.

3.2.2 | 2. ®opMyIHpOBATh 33/1a4H 110 PAHOHATEHOMY UCIIOIB30BAHUIO IPUPOIHBIX PECYPCOB H 3aIIUTHI OKPYIKAIOLIECH CpelIbl
MTOJTyYCHHUS IIHKA.

3.2.3 | 3. ®opmynupoBaTh 3a1a4H MPOLIECCHOTO MOAX0/1a OTyUYEHUS I[IHHKA.

3.3 | Baagern:

3.3.1| 1. HaBbikamu OMUCBHIBaTh METAILTYPTrHUECKUE MPOIECCH MPOMUCAMU XUMHYECKHX PEaKIHid U MPOBOIUTH UX (PU3HKO-
XUMHUYECKHI aHAIH3; MPUMEHSATh MAaTEeMaTUYCCKHI armapar Jyis UCCIIeIOBaHUS M3y4aeMbIX MPOIIECCOB M MEXaHU3MOB
nepepabOTKY IIMHKOBBIX KOHIICHTPATOB; BHIMOJIHATH TEXHOJOTHYECKUE PACUETHI IO BEIOOPY OCHOBHOTO 000pYIOBAHUS C
HCIIOJIb30BaHUEM CylecTBYOMUX [T-TeXHOIOrHil; MpOBOIUTH aHATTU3 TEXHUKO-OKOHOMUYECKHUX ITOKa3aTesiel POLECCOB,
MIPUHUMATD TEXHOJIOTUYECKH 00OCHOBAHHBIE PEIICHUS.

3.3.2 | 2. HaBeIKaMH pealn30BbIBATh 334a4H 10 PALMOHATIBHOMY HCIIOIB30BAaHHIO IIPHPOAHBIX PECYPCOB U 3aIIUTHI OKPYKaroLen
Cpebl IONy4eHHs LIUHKA.

3.3.3 | 3. HaBbIkamu peajn30BbIBATh 334a4H MPOLECCHOIO MOAX0/1a MONyYeHHS [IUHKA.
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