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JTUCHUILITAHBI

OCHOBbI TEXHOJIOI'MH ITIOJYYEHUSA U
OBPABOTKU METAJIJIOB
MeTtajanyprusi 6J1aropoaHbIX U peIKUX METAJJIOB

3akperiena 3a kadeapoi MeTaJIypruu
VY4eOHsIi mraH 22.03.02 - 3aounas METAJIJIYPI'UA 6axanaspuat M-22202.plx
Hanpasnenne 22.03.02 Metamnyprust IIpoduns moarotoBkun "MeTauryprust IBETHBIX
MeTayoB"
Kpannpuxanus O0axajiaBp
®opma oOyueHns 3a049Hast
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IUIaHy 108 Bupas! KOHTpoOJIs Ha Kypcax:
B TOM 4YHUCIIE: 9K3aMeHbl 3
ayJIUTOPHBIC 3aHIATUS 20
caMocCTosTeNbHast paboTta 79
4acoB Ha KOHTPOIb 9

Pacnpez[enel-me YacoB JUCHUILIMHBI IO KypcaM

Kypc 2 3

Bun 3ansartuii v | P | vion | pon Hroro
Jlexun 4 |4 |4 |4 |8 8
JlabopaTopHbie 1211212 |12
Uroro ayn. 4 |4 |16 1620 |20
KonraktHast pabora |4 |4 |16 |16 (20 |20
Cam. pabota 32 (32147 (47179 |79
Yacel Ha KOHTPOJIb 9 19 |9 9
HUtoro 36 136 |72 |72 108 | 108
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22.03.02 Metanyprus (npuka3 Munoopraayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAHUH YICOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprus [Ipodwib noAroToBku "MeTanyprus IBETHBIX META/LTOB"
YTBEPKIACHHOTO yu€HbIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meToauueckoro coBeta yuusepcurera ot 18.10.2021 r. Ne 6
3aB. xaenpoii Jlebens A.B., n1-p TexH. HayK



1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

-M3y4eHHE CHIPHEBOM 0a3bl OIATOPOIHBIX METAJUIOB, OCHOB TEXHOJIOTHUECKHX MIPOIECCOB B METAIITYPrHI
61aropoiHBIX METAIIOB, COBPEMEHHOTO COCTOSIHUS U MEPCIEKTUB Pa3BUTHs MPOMBIIITIEHHOI TEXHOIOTHH, U alnaparypsl JUis
HONTy4eHHUs OaropoJHBIX METAJIIOB.

1.1 3agaun

IMpouecc n3ydeHUs TUCIUIUIMHBI HATIPABIICH Ha (POPMUPOBAHKE CICIYIOMINX KOMIICTCHIINIT:

-TOTOBHOCTH COYETaTh TEOPHIO M MPAKTHUKY JUIS PEIICHNS HH)KCHEPHBIX 3a71ad;

-CIIOCOOHOCTH MIPUMEHSTH B IPAKTUYECKOU AEITENbHOCTH PUHLIUIIBI PAIHOHAIEHOTO

WCIO0JIb30BaHUs IPUPOJHBIX PECYPCOB U 3aILUTHI OKPYXKAIOLIEH Cpesl;

-CTI0COOHOCTB MCTIONIB30BATh IPOIECCHBIH MOIXOT;

-CTI0COOHOCTB OCYIIECTBIISATH M KOPPEKTHPOBATH TEXHOIOTHIECKUE MIPOLECCH B METALTYPTUU U MaTepHANo00paboTKe;
- TOTOBHOCTb BBISIBIISITH OOBEKTHI 17151 YIIyUIIEHUS B TEXHUKE U TEXHOJOTHU.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (paznpen) OIT: | b1.0.10

2.1 | TpeGoBaHus K NpeABAPUTENLHOI MOATOTOBKE 00y4aI0Ierocsi:

2.1.1 | be3omacHOCTD KH3HEAEATEILHOCTH

2.1.2 | BBenenue B cnenuajbHOCTh

2.1.3 | Bceobmras ucropus

2.1.4 | UnocTpaHHBIH A3bIK

2.1.5 | UudopmaTrka

2.1.6 | Uctopus Poccun

2.1.7 | KommbrotepHas rpaduka

2.1.8 | O3HaKOMHTETbHAS IPAKTUKA

2.1.9 | Pycckuil A3bIK U KyJIbTypa peuu

2.1.10 | YueOHas mpakTHKa

2.1.11 | ®dusuka

2.1.12 | Xumus

2.1.13 | Dxonoruyeckue npoodIeMbl METAJUTYPrHYECKOTO IIPOU3BOACTBA

2.2 | fucuuniivHbl (MOAY/IM) U MPAKTUKH, 1JIS1 KOTOPBIX OCBOEHHE JaHHON AUCUMIJIMHBI (MOAYJIs) HE00X0IMMO KaK
npeauniecTBywIee:

2.2.1 | JIuteitHOE IPOM3BOICTBO

2.2.2 | Meramnyprusi CBUHIIA ¥ COITyTCTBYIOLIUX 3JIEMEHTOB

2.2.3 | Meramnryprusi IMHKA U COIYTCTBYIOIIUX 3JIEMEHTOB

2.2.4| O6paboTka METAIIOB JaBJICHUEM

2.2.5 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE AETIO0

2.2.6 | TepmooGpaboTka

2.2.7| OxoHOMMKA U YIpPaBICHUE HA IPEANPUATUI

2.2.8 | TocynapcTBeHHast UTOTOBasl aTTeCTALUS

2.2.9 [ 3ammTa BBIIYCKHOHM KBAITH(HUKAIMOHHOW paboTHI

2.2.10 | TlogroroBka K Ipoueaype 3aliuThl BEITYCKHOW KBaTH()UKAIMOHHON pabOThI

2.2.11 | [IpepauruioMHas mpakTUKa

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AUCLIATLIMHBI
(MOZY.JIA)

OMNK-1: Cnoco6eH pelaTb 3agayv npod)ecCUOHanNbHON AeATEeNbHOCTU, MPUMEHASA MeToAbl MOAeNUPOBaHUs,
MaTemMaTM4eCcKOro aHanus3a, eCTeCTBeHHOHay4Hble U 06LeNHKeHePHbIe 3HaHUS

MOIK-1.3: BnageeT: HaBblkamy MaTeMaTUYeCKOro aHanuaa n MmogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOIo npouecca, nporHo3npoBaTb
noeegeHune rnpolecca Ha oCHoBe MaTeMaTn4eCKkmnx mogaenen

NOIK-1.1: 3HaeT: hn3MKO-XUMMUYECKME OCHOBBLI U METObI MaTEMaTUYECKOro MOAENMPOBAHNS MeTannypruyeckmx
NPOLEeCCOB MOJTy4YeHUS LIBETHLIX METamNO0B

OlNK-2: CnocobeH yyacTBOBaTh B NPOEKTUPOBAHUM TEXHUUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpoLIeCCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOIrMYECKUX U COLMarbHbIX OrpaHu4YeHumn

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOM TEXHONOMU, 06bekTa, CMCTEMBbI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBEKTOB, CUCTEM M TEXHOIOMMYECKUX MPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONTOMMUYECKMX N colmanbHbiX OCOOEHHOCTEN MeTannypruyeckoro Npom3BoacTea




MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AEeATENbHOCTH

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs N HabnaeHus B cchepe npocheccMoHanbLHON AEeATEeNbHOCTH,
obpabaTbiBaTb M NPeACTaBNATbL 3KCNepUMeHTaNbHble AaHHble

NOIK-4.1: 3HaeT: OCHOBbI METPOSIOrNKN, MeToAbl 00paboTKM 3KCNEPUMEHTASbHBIX AaHHbIX

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHNSI, MaTeEMaTMYECKUIA annapaT ans obpaboTku n
aHanmaa aKcnepuMMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMX NPOBEAEHMS U3MEPEHUIA N nX 0bpaboTKn

OlK-5: Cnoco6eH pelwwaTtb Hay4yHO-UCcnegoBaTelbCKUe 3a4avu Npu ocyllecTBreHnn npodeccnoHanbLHom
OeATeNnbHOCTU C NPUMEHEeHUeM COBpPeMeHHbIX UH(OPMALIMOHHbIX TEXHONOIMIA U NPUKNaaHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHUS HAy4YHO-TEXHUYECKMX 3aay B
npodeccnoHanbHon OeaTenbHOCTH

NOTK-5.2: YmeeT: npyMeHaTb UHHOPMALMOHHbIE TEXHONOMMM U NporpaMMHoe obecneyeHre Ans peleHns HayyHo-
nccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHus LUBETHbIX MeTarnnos

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(OPMALMOHHBLIX TEXHOMOMMIA U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpeacTs

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNnbHON JeATENbHOCTH,
BbIOMpaTb aheKkTUBHbIE U Ge3onacHble TeXHUYecKkue cpeacTBa U TeXHONorum

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOJIOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
nNpyvHUMaTb 060CHOBaHHbIE peLleHns

MOIK-6.3: Bnageet: HaBbikaMu Bblbopa 3ddeKTUBHbBIX U Be30nacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHONOMYECKMUX MPOLLECCOB NOSyYeHNs LIBETHbIX MeTanmnos

OMNK-7: CnocobeH aHanuanpoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY AOKyMeHTauunr, CBA3aHHYO C
npodxeccwouaanoﬁ AeATeNbHOCTbIO, B COOTBETCTBUU C AeﬁCTByPOU.lMMM HOPpMaTUBHbIMU OOKYMEeHTaMMn
MeTannypmquKoﬁ oTpacnu

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHUS U UCNONb30BaHNS HOPMaTUBHbBIX JOKYMEHTOB MeTannypruyeckon otpacnu

NOTMK-7.2: YmeeT: aHanManpoBaTh, TEXHUYECKYH AOKYMEHTALMIO TEXHOMOMM-YECKOro npoLecca 1 NpuHUMaThb
060CHOBaHHbIE peLleHnst

NOTK-7.3: BnageeT: HaBblkaMX COCTaBEHNS U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHNs LBETHbIX
MeTannos

MK-1.1: Cnoco6eH onpeae-nATb OpraHM3aUnoHHbIE U TEXHMYECKME MePbl NO BbIMOMTHEHUIO NPOU3-
BOACTBEHHbIX 3aiaHU NNaBUIbHbIM Nepeaenom NPou3BoACTBA TAXKENbIX LIBETHbIX METannos

UMK-1.1.2: Ymeer:

- OLeHMBaTb Ka4eCTBO U COOTBETCTBME TEXHNYECKMM YCIOBUSAM (TEXHOMOMMYECKUM pernameHTam) Cbipbs (LLUNXTbI) 1
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTb NpoLecc NnaBku Ha OCHOBE AaHHbLIX O COCTaBe NepennaBnaeMbiX MaTepmanos, NokasaHum
KOHTPOMNbHO-U3MepUTENBbHLIX MPMBOPOB 1 BU3YyarbHbIX HAbnAeHNI;

- OpraHM30BbIBaTb B 3aBUCUMOCTW OT coAepXaHusa MeTanna n XMMU4YecKoro coctasa LUMXTbI BeeHue npouecca
NNaBKn B pexumax, obecneynBaroLLMx MakcMarnbHoe U3BreYyeHme MeTanna u Bbixos rogHoro;

- KOPPEKTMPOBaTb NpoLecchl NnaBkn fobasneHnem niocoB 1 060POTHLIX MaTepmnarnoB, MHTEHCMBHOCTbLIO AYTbS.

WMIMK-1.1.3: BnageeT HaBblkamu:

- KOHTPOJsi COCTOSIHMSA 060pyaOBaHMSA U BCoMoraTenbHbIX MaTepuarnos AN npouecca nnaBneHus B neyu;

- COCTaBMeHWs TEXHNYECKOWN AOKYMEeHTauumM Ans pecypcHOro 1 opraHnsaumnoHHoro obecnedeHns npowecca
NOArOTOBKM U BeAEeHUs NMaBKu, pa3nunBkM MeTanna;

- MOHUTOPWHIa YCTAHOBIIEHHbIX PEXMMOB U KOHTPONMPYEMbIX NapamMeTpOB BeAEHWUsI MPOLECCOB NnaBku
(nepennasku 1 padnHMPOBAHUSA LBETHbLIX METansoB, NNaBk1 pya, KOHLEHTPAToB, arnoMepara, orapka 1 CrniaBoB,
dbIOMUHIOBaHNS, BENbLEBAHUA, AUCTUANALMU, KyNnenaumm) B nevax pasnuyHbIX BUOO0B U TUMOB;

- BbISIBMIEHWSA MPUYNH HEraTMBHbIX M3MEHEHMI NapaMeTpoB W MoKasaTenen npouecca ninasku;

- onpeAeneHus Mep no yCTpaHeHuto Hernonagok B paboTe nevHbIX arperaToB 1 BCMOMOraTerbHoro o6opyAoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOWN AeATENbHOCTM NoApa3feneHns 3a CMeHy - pacxoga MatepuarbHO-
TEXHUYECKUX PECYPCOB U SHEProHOCUTENEN, NPUYUH Bpaka Unu CHWXKEHUS kadecTBa npodykumm (paboT, ycnyr);

- BeAeHNs1 Y4ETHOWN U TEXHOMNOMMYECKON AOKYMEHTaUMN Ha ByMakHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

WMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayeHne, TEXHUYECKMEe XapakTePUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obcnyxnBaHms
1 aKcnnyatauum npuMeHsieMbIX B NMpOMETanyprun nnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LWAaXTHbIX,
pygoHoTepmuyeckux, obegHUTEnNbHbIX neyven, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHON U KUCIOPOOHO-haKerbHON
NNaBkW, 3NEKTPOOYroBbIX, MHOYKLUMOHHbLIX Nevyen, (PbloMUHr-NneYen, Benbl-nedyemn, KoHBepTepoB, padUHNPOBOYHBIX
KOTMOB;

- CXeMbl TEXHOMOMMYECKoW 06BA3KM Neyn, NoAaLLMX 1 OTBOASLLMX BO34YyXOMNPOBOAOB, ra3oXo40B,
3MNeKTPOCHABXEeHUS, KNCMOPOAHbIX, Fa30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKaLWIA, CUCTEM LIMPKYNSALMA 1
oxraxaeHus;




- OCHOBHble MeTanmypruyeckme TeXHONOMMN Npon3BoaCcTBa TSXKENbIX LUBETHLIX METaNNoB, hU3MYeckme NpoLecchl U
XMMUYECKMe peakumm npolecca NraBku LIBETHLIX METAIOB U CNIaBoB;

- (hbakTopbI, BASIOLLME HA X0 TEXHONOMYECKOro NpoLiecca, 1 cnocobbl yrpaBneHus nMu;

- AENCTBYHOLLME CTAHAaPThI, TEXHUYECKUE YCMOBUS, NOMNOXEHMS M UHCTPYKLMI MO COCTABIEHMIO U OCDOPMIIEHNIO
TEXHUYECKOW U YyY4ETHOW AOKYMEHTaLNN;

- cneumanuaMpoBaHHoOe NporpammHoe obGecrneyeHne NnaBUIbHOMo y4acTka;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYeCKol 1 No)apHoi 6e30nacHOCTM Ha NNaBUIIbHOM yYacTke

MK-1.2: Cnocob6eH opraHM3oBaThb paboTy paboTHUKORB NSIaBUIILHOIO Nnepeena NpoM3BoACTBa TAXesbIX
LBeTHbIX MeTamnmnoB

NMK-1.2.2: YmeerT:

- KOHTpONMpOBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX peErfmaMeHTOB npoLecca nnaBky;

- OLEHMBATb Ka4yeCcTBO NpoBeAeHNs paboTHUKaMN TEXHUYECKON OMArHOCTUKN, TEKYLLMX U KanuTanbHbIX PEMOHTOB
nnasunbHoOro obopynoBaHust

WNMK-1.2.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMM U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam niaBKy;
- 3HaYeHus nNpeaenbHO JONYCTUMbIX BbIOGPOCOB 3arpsi3HAOLLMX BELLECTB B OKPYXXalOLLYHO Cpeay;

- OCHOBbI 9KOHOMUWKUW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasneHus

MIMK-1.2.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3aaHuin U cobniogeHns paboTHUKaMU TEXHONOMMYECKMUX MHCTPYKLMIA U
pernamMmeHToB;

- opraHv3aumy BbINOIHEHUS PabOTHUKAMM TEXHUYECKOTO 06CNYXNBaHWS, PErMaMeHTHbIX TEKYLLNX U KanuTanbHbIX
pPeEMOHTOB 060pyA0OBaHMSA Ha NNaBUITbHOM Y4acTKe;

- KOHTpOnsi cobntogeHns paboTHUKaMu Tpy4OBOW OUCLMNMHBI, TpebOoBaHMI OXpaHbl TPYAa, NOXapPHOMN,
NPOMBILLITEHHOW W 3KONornyeckon 6e3onacHoCcTr

MK-1.3: Cnoco6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BoACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM NepeneriomMm npon3BoacTBa TAXeNbiX UBETHbIX MeTanmnoB

WMIMK-1.3.3: BnageeT HaBblkamu:

- KOHTpOnsi cobroaeHns TpeboBaHUN TEXHONMOMMYECKNX MHCTPYKLMIA NpoLiecca KOHBEPTMPOBaHUS, ornepaTuBHoe
BbISIBIIEHNE U YyCTPaHEHVEe NPUYUH NX HapyLUEHWUS;

- COCTaBreHne TEXHNYECKON AOKYMEHTaUMN ANs peCcypCHOro 1 opraHusaumoHHoro obecneyeHnst npouecca
KOHBEPTMPOBaHUS;

- PYKOBOACTBA 3anvBKON LUTENHA, 3arpyskou KBapLieBOro rtoca 1 XonoAaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobnogeHns YCTaHOBMEHHbIX MapaMeTpoB npoLecca KOHBEPTUPOBaHWS, AaBeHWs, pacxoda
KOHBEPTEPHOro BO3ayxa, TemMnepaTypbl, KOHLEHTPaLMN ABYOKUCU Cepbl B OTXOASALUMX rasax, paspexeHns B Nblresown
Kamepe;

- onpegeneHns Mep No yCTpPaHeHWIo NPUYNH HapyLLEHNST PEXUMHBIX KapT KOHBEPTUPOBaHWS;

- BeAeHNs Y4ETHOWN U TEXHOMNOMMYECKON AOKYMEHTaUMN Ha ByMakHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

NMK-1.3.2: YmeerT:

- aHanuanpoBaTb cobrnofeHne pexxnmMoB B NPOLIECCE KOHBEPTUPOBAHUS, 0GecrnedmnBatoLLmMX NonyvyeHne
MaKCUMarnbHOro U3BneYeHns MeTanmna u MakCMManbHOro BbIX04a rofAHOrO;

- KOppeKTMpoBaTb NapaMeTpbl NpoLecca NnaBku - JaBrneHne, pacxom KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTpauuio ABYOKNCU Cepbl B OTXOASILLNX ra3ax, paspexeHue B MNblfeBon Kamepe, COCTaB KOHBEPTEPHbIX
LLUIIaKOB;

- BU3yarbHO 1 C UCNONb3oBaHMeEM NPUBOPOB KOHTPONMPOBAaTL XO4 KOHBEPTEPHOW NNaBku, onpeaensaTb cTagun 1
BPEMSI OKOHYaHMS! TEXHOMOMMYECKOoro npoLecca, roTOBHOCTb MeTarifa K BbiNycKy, FOTOBHOCTb LUMaKka K CriuBy U3
KOHBepTEepa;

- paccunTbiBaTh MaTepuanbHble U S3HepreTUYeckne NoTokn NpoLecca KOHBEPTUPOBAHMS.

WMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3HaYeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKNE XapaKTepUCTMKN, NPUHLMNbI
paboTbl M NpaBuna sKkcnyataumMm MexaHn3MoB KOHBEpPTEpa roOpM30HTarNbHOMO 1 BEPTUKANbHOIO TUNa, MYCKOBbIX U
BGroKMpYIOLLIMX YCTPONCTB, KOHTPOSIbHO-N3MepUTENbHbLIX MPUOOPOB, CUCTEM aBapUHON CUrHaNM3aumu,
NpUCNocobrneHnin N UHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMNOMU NPON3BOACTBa MeaAW, HUKENS;

- (OU3MKO-XMMUYECKME CBOWCTBA, COCTaB XXMOKOrO LUTEWHA, LUMXTOBbLIX, 3aMpaBoOYHbIX MaTtepmanos, nuratypbl u
OTXOSALLMX ra3os;

- CNocobbl BbISBNEHUS N YCTPaHEHMs HeMCnpaBHOCTEN B paboTe KOHBEpPTEPHOro obopyaosaHus;

- TEXHONOMMYECKME UHCTPYKLMK MO BbINaBke MeTarnnoB B KOHBEPTEPE;

- cneumanuaMpoBaHHOe NporpaMmmHoe obecneyeHne yyacTka KOHBEPTUPOBAHWS;

- TpeboBaHMs oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKOM 1 NoXapHon 6e30nacHOCTU Ha y4YacTke
KOHBEPTMPOBaHUS.

MK-1.4: CnocobeH opraHuM3oBaTb paboTbl pabOTHUKOB KOHBEPTEPHOro nepeaena Npou3BoACTBa TAXeENbIX
LBeTHbIX MeTanmnoB




UMK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB MO COOMAEHMIO pErnamMeHTOB NpoLecca KOHBEPTMPOBAHWS;

- onpeaenaTb BU3yaribHO U MO KOHTPOSTbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblbupaTtb Hanbonee adhpekTUBHbBIN BapnaHT peLleHus paboTHMKaMM NOCTaBNEHHbIX 3aady C y4eToM
BO3MOXHOCTEN, PECYpPCOB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE NHCTPYKLMM U TEXHONOMMYECKNE MHCTPYKLIMM NpoLecca KOHBEPTMPOBAHMS;
- TpeboBaHNA CTaHAAPTOB U TEXHUYECKUX YCIOBUIA, NpeabsBNaemMble K NPOAYKLUKU, BbiNyCKAaeMOon y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIDPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

WIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOISI BbINMOMHEHUS NPOU3BOACTBEHHLIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1
pernameHToB;

- opraHv3aumy BbINOIHEHUS PabOTHUKAMM TEXHNYECKOTO 06CNyXNBaHWSA, PErMaMeHTHbIX TEKYLLNX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu Tpy4OBOW OUCLUMNMHBI, TpeboBaHMIM OXpaHbl TPYAa, NOXapHOMN,
NMPOMBILLITEHHOW U 3KOSorMyeckon 6e3onacHoCT

MK-1.5: Cnoco6eH onpepenaTb opraHU3aulnMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BoACTBEHHbIX 3agaHuin B oTOeNeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannyprunieckoro
npon3BoACTBa TAXeNbIX UBETHbIX MeTanmnoB

NIMK-1.5.3: BnageeT HaBblkaMu:

- MPOBEPKUN TEXHUYECKOIO COCTOSIHMUSA OCHOBHOIO, BCMOMOraTensHoro o6opygoBaHUs U TEXHONOMMYeCcKon 06BA3KM
arperatoB rMapoMeTanyprmiyeckoro Npon3BoacTBa TSXKenNbIX LBETHbIX METAIIIOB;

- pa3paboTKu Mep No yCTPaHEHWIO NepexoasaLmnx u NpodunakTuke TUMOBLIX MPUYUH OTKIIOHEHWI OT YCTaHOBMEHHbIX
pexumoB paboTbl, HEMONAZAOK WU BHEMMAHOBbLIX MPOCTOEB 060pYA0BaHMS;

- onpeaeneHnst Mep no npeaynpexaeHnto 6paka n NOBbILLEHUIO KavyecTBa NnepepaboTKmn NOCTynarLwmx B
rmagpomeTannyprmyeckoe npon3BoL4CTBO MaTepUanos;

- NPUHATUSA pELLEHUA O pexnmax o6paboTku NOCTyNMBLLMX B NepepaboTKy LUMXTbl, PAaCTBOPOB, NyfbMbl, MMApaTos,
CMEeKoB, LWaMoB, 060POTHBLIX PAaCTBOPOB, NPOMbIBHbIX U CTOYHBIX BOA, NPOAYKTOB BbILLenaynBaHms u
knaccudumkaumm;

- OpraHM3auny TEXHUYECKU MPaBUITbHOM 3KCNyaTaumMm OCHOBHOIO 1 BComoraTensHoro obopynoBaHus,
TEXHOJIOrMYECKON OOBSA3KN N KOHTPOSTbHO-U3MEPUTENbHBLIX YCTPONCTB B OTAENEHNM OCHOBHbIX OnepaLuuii
rMapomMeTansypruyeckoro NpoM3BOACTBa;

- BeJeHNs1 y4ETHOW 1 TEXHOMNOMMYECKOWN AOKYMEHTALMN Ha DyMaXKHbIX U (MnK) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rmapomeTanyprmieckoro npoM3BoacTea

NIMK-1.5.2: YmeerT:

- ucnonb3oBaTb MHPOPMALMOHHbIE TEXHOIOMMI 1 CPeacTBa ANs aHann3a 1 NPoBeAEeHWsI pacHeToB NapameTpoB,
PEeXMMOB M NMokasaTenen npowuecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHKENbIX LBETHLIX METansos;

- BblAEPXXMBaTb TEXHONOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOJSIbHO-M3MEPUTENbHbIX
NpnbopoB N AaHHLIM aHaIM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE MAaPaMeTPbl TEXHOOMMYECKMX MPOLECCOB rMapomMeTan-nypriieckoro nponM3BoacTea
TSOKENbIX LBETHbBIX METanoB, BIMSAIOLWME Ha Ka4eCTBO NofydaemMon NpoayKumm;

- yNpaBnsTb NpoLeccamu rmapomeTanyprmyeckor nepepaboTku pyq U KOHLEHTPATOB TsDKEMbIX LIBETHBIX METanos,
NpPOMpPacTBOPOB, MPOMbIBHbIX U CTOYHbLIX BOS;

- KOHTPONMpPOBaTb NPaBUIBHOCTb HACTPOMKM NapamMeTPoB TEXHONOMMYECKNX arperaTtoB rmapomMeTannypruieckoro
Npon3BoOACTBa;

- BbISIBIIATb HApyLUEHUS! MpaBuWIT 3KCnyaTaumMm U TEXHUYECKOro 06cnyxmBaHusa o6opyaoBaHms
rMapomMeTanslypruyeckoro NpOM3BOACTBA TSKESbIX LIBETHbIX METAIOB

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, Ha3Ha4YeHWe, NPUHLMN OENCTBUSA, TEXHUYECKMEe XapakTepUCTUKN, Npasuna
obcnyxMBaHUs U aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yicne cocyaoB, paboTarowmx no
OaBIEHNEM) N TEXHOSOIMYECKON apMaTypbl (3aMOpHON U PErynNupytoLen apMaTypbl, CUCTEMbI TPYOONPOBOAOB,
HaCOCHOIO X03ANCTBA, 4O3MPOBOYHBLIX U MOAAILLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3mMepuTenbHbIX NPUBOPOR, CPeaCcTB aBTOMATMKM U CUTHaNn3aumm B 0TAENTEHUN OCHOBHLIX onepaumi
rmapomeTanyprmyeckoro NpoM3BoacTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin rmapomMeTanilyprmiyeckoro
NpOM3BOACTBA THXKENbIX LIBETHbIX METAIOB,

- CNOCOObI BbISABMEHWS U PErMaMeHT AEUCTBMIA NO YCTPAHEHMIO BbISIBMEHHbIX HEUCNPABHOCTEN M OTKITIOHEHWI B
pexumax paboTel 06opyaoBaHNs B OTAENEHNN OCHOBHbIX ONepaumi rmapoMeTannypruieckoro Nnpon3BoaCTBa;

- TEOPUIO U TEXHOMOIUIO MMAPOMETaNNyprnyeckoro NpoOM3BoACTBa TSKENbIX LIBETHbIX METanmos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLeHHble
MeTarnnsbl;




- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLITEHHOW, 3KOJTOMMYECKOW, NOXapHOW 1
XMU4eckon 6e30nacHOCTU B OTAEMNEHMM OCHOBHbIX OMepauuin ruapomeTanyprmyeckoro npomM3BoacTea.

MK-1.6: CnocobeH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauun npouecca
rmapomMeTanslypruyeckoro npou3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpeAaensaTb BU3yasribHO U MO KOHTPOJbHO-U3MepUTENbHLIM NpubopamM cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rMapoMeTanyprmiyeckoro NpomM3BoAcCcTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTN TEXHOOMMYECKMX MPOLECCOB B OTAENEHNN
rmapomeTanyprmyeckoro npoM3BoaCcTea

WNIMK-1.6.1: 3HaeT:

- NPON3BOACTBEHHO-TEXHUYECKNE U TEXHOMOMMYECKNE UHCTPYKLIMKM, TEXHONOTMYECKME KapTbl, perfaMeHThl,
perynupyoLLme nopsgok U npaeuna BeeHus NpoLeccoB B OTAENEHUM MMAPO-MeTannypruiyeckoro npon3BoacTea;

- (bM3nKo-XMMUYeckume NpoLecchl, MCNonb3yemMble B rMAPOMETanypruyeckom Npon3BoacTBe TSXKENbIX LUBETHbLIX
MeTansnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKaLLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 9KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, TpyAa M ynpaeneHus B rmapoMeTanypruieckoM Npon3BoacTBE;
- OCHOBbI MEHE)KMEHTA U KOPNOPATUBHOW 3TUKUN, MPUHLMMbI MNOBLILLEHUS] KA4eCcTBa TPYAOBOWN XU3HU KOMMeEKTUBa

MIMK-1.6.3:

Bnageet HaBblkamu:

- KOHTPONS BbINOMHEHNSA NPOU3BOACTBEHHBIX 3a4aHWi U cobnioaeHns paboTHUKaMM TEXHOMOMMYECKNX MHCTPYKLUMIA U
pernameHToB;

- KOPPEKTUPOBKUN AeMCTBUI pabOTHMKOB NPU OTKIMOHEHMUSIX U cBOAX B BEeHUN OCHOBHbIX onepauuii npouecca
MPOV3BOACTBA TSHKESbIX LIBETHLIX METASOB;

- KOHTpOnNs cobniogeHusi paboTHUKamy TpeboBaHUiA oxXpaHbl TPYAa, NOXapHOK, NPOMBILLIIEHHON, XMMWYECKOM 1
3KororM4eckon 6esonacHocTu

YK-1: CnocobeH ocyLecTBATbL NOUCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OpPMaLUK, NPUMEHSATb CUCTEMHbIN
noaxon ANA pelleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoguT u aHanusnpyeTt nMetoLLyoca MHopMaLmio Ans peLleHus nocTaBneHHbIX 3aad

NYK-1.3: AHanuaupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He40CTaTKOB

UYK-1.2: NpeanaraeT nyTu pelleHns 3agayn Ha OCHOBE CUCTEMHOIo Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NoCTaBMeHHOW Lenv U BbIoOUpaTb onTUManbHble
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMX NPaBOBbIX HOPM, UMEKOLLUXCSH PeCypPCcoB U OrpaHUyYeHumn

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMONHUTENEN NS pelleHns 3agayum

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMMYECKoe 060CHOBaHUe, aHann3npyeT aaekBaTHOCTb NMPUHUMAEMbIX peLLUeHUI
C y4eTOM AEeNCTBYIOLNX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peLleHnst 3agad

YK-4: Cnoco6eH ocyLecTBNATL AeNOBYH KOMMYHMKaLMIO B YCTHOW U MMCbMeHHOW hopMax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epgepaumm n MIHOCTpaHHOM(bIX) A3blke(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKATUBHbIE TEXHOJ10ITUUN o0LLeHs Ha rocyaapCctB€HHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BbinonHsAeT nepeBod NpodeccnoHanbHbIX TEKCTOB C MHOCTPAHHOTO (-biX) Ha roCy4apCTBEHHbIN S3bIK 1
obpaTHo

NYK-4.2: OcyulecTBnaeT AenoByo Nepenncky Ha rocyaapCTBEHHOM U MHOCTPaHHOM S3blKaX

YK-9: Cnoco6eH ncnonb3oBaTtb 6a3oBble gecekTonornyeckme 3HaHUsA B coumanbHON U npodeccCMoHanbLHOM
ccepax

NYK-9.1: MNprmeHsieT 6asoBble gedekTonornyeckne sHaHna BO BCex cpepax AeATenbHOCTH

NYK-9.3: CoBepLueHCTBYET AebekTonormyeckme 3HaHus

NYK-9.2: BbibrpaeT meToabl U NpMeMbl OLIEHKM NpodeccrMoHanbHom cpeabl

B pe3yabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Is) 00y4aOLIUiCS 10/KEeH

3.1 |3narTh:

3.1.1 | 1. Teopuu 1 MPaKTHKY HOITyYSHUS OJIATOPOTHBIX U PEIKUX METAJUIOB.

3.1.2 | 2. MeTooa0ru4eckiie OCHOBBI Pal[IOHAILHOIO HCII0Jb30BAHUS IIPUPOIHBIX PECYPCOB U 3allUThI OKPY’KaIOIIEH Cpebl
MOTy4eHHs OIaTOPOJHBIX U PEAKUX METALIOB.

3.1.3 | 3. Meroaonoruueckre OCHOBHI IMPOIIECCHOTO MOX0a.

3.1.414. HpI/IHHI/IHBI I[eﬁCTBPIH 060py,7103aHH$1, HCIIOJIB3YyEMOI'0 B TCXHOJIOTHICCKHUX MPOLIECCax MOJTYyYCHUA 6J'Ial"OpOZ[HLIX u
peaAKuX METAJIIIOB.

3.1.5| 5. CoBpeMEHHOE COCTOSHUE U IEPCIEKTUBBI Pa3BUTHS IIPOMBIIUIEHHON TEXHOJIOTUY U alllapaTypsl AJIs MOJIyUEHUs
0IaropoIHBIX U PEAKUX METAJIIOB.




3.2

YMmerh:

3.2.1

1. ®opmMymHpOBaTh 33/1a9N 110 MOTYYCHHIO OIaTOPOIHBIX U PEIKUX METAJLIOB.

322

2. @opMyJIUpOBaTh 3aauy 110 pallMOHAIbHOMY HCIIOJIb30BaHUIO IPUPOAHBIX PECYPCOB U 3aLIUThI OKPY>KaIOIIEH Cpebl
MOTy4eHHs OIaTOPOJHBIX U PEAKAX METALIOB.
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3. ®opMyTHpOBATh 331a4H1 MPOIIECCHOTO MOIX0a MOIyYeHUS OJIATOPOAHBIX U PEIKUX METaJUIOB.
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4. BLI6I/IpaTI> METOJbI aHAJIN3a TCXHUKO-OKOHOMHYCCKUX ToKazaTese IpouecCOB METAJUTYpPTrun 6J'Ial"OpOI[HLIX " pCOKHX,
BJIMAONINX HA KA9€CTBO MPOAYKIUH.
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5. Mlcnonb30BaTh METOMOJIOTHIO TEXHOJIOTHIECKIX PAcYeTOB IS BEIOOPAa OCHOBHOTO M BCIIOMOTaTENIFHOTO 000pyJOBaHHS
C Y4eTOM SHEepropecypcocOepekeHNs U OXPaHbl OKPYIKAIOIIEH Cpembl.

3.3

Buaanern:

33.1

1. HaBbIkamMu peai30BBIBATh 33a4H 0 MOTYYSHUIO OJIArOpOTHBIX U PEIKHX METAIIIOB.
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2. HaBeikamu PCAIM30BBIBATH 3a4a49H IO palluOHAJIBHOMY MCIIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U 3alIUTHI Opr)KaIOIlICﬁ
Cpe€abl NOJIYyYCHUA 6JIaFOpO,HHbIX " pEAKNX METAJIIIOB.
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3. HaBwikamu PpCaM30BBIBATH 3a1a9U MMPOLCCCHOI'O MOAX0Aa MTOJTYYCHUA 6J'IaI‘OpOI[HI)IX 1 PCOAKUX METAJITIOB.
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4. HaBeikamu OCYHIICCTBJIATh KOPPCKIUIO MMAPAMETPOB TEXHOJIOTHICCKOIO IMpo1ecca MoJTy4CHU 6HaFOp0)IHBIX MCTAJJIOB,
C OEJIBIO TOAACPIKAHUA UX B COOTBETCTBUU C YCIIOBUAMU Iy.

335

5. HaBeIkamMu BEIIONHATH TEXHOJIOTHIECKHE PACUETHI IT0 BEIOOPY OCHOBHOTO 000PYIOBAHHUS B METAILTYPIUH OJIarOpOAHBIX
U PEIKUX METaJIOB.
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