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AHHOTAIAS PABOUYE MPOTPAMMBI
JTUCHUILITAHBI

OCHOBbI TEXHOJIOT'MM HOJIYYEHUA U
OBPABOTKU METAJIVIOB
MeTtaJuryprus THKeJIbIX HBETHBIX METALJIOB

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 53ET
YacoB 1o yueOHOMY IUIaHy 180 Bupas! KOHTpoOJIs Ha Kypcax:
B TOM 4YHUCIIE: 9K3aMeHbl 3
ayJIUTOPHBIC 3aHIATUS 18
caMocCTosTeNIbHas paboTa 153
4acoB Ha KOHTPOIb 9

Pacrlpez[e.ﬂe}me YacoB JUCHUILIMHBI IO KypcaM

Kypc 2 3
Uroro
Bun 3angruii vio | Pir | vir | PO

Jlexun 4 |4 |4 4 8 8
JlabopaTopHbie 4 (4 |6 6 10 |10
Uroro ayn. 8 |8 |10 |10 |18 |18
Konraktnast padora |8 |8 |10 |10 [18 |18
Cam. pabota 28 |28 | 125 [ 125 [ 153 | 153
Yacel Ha KOHTPOJIb 9 9 9 9
HUtoro 36 |36 | 144 | 144 [ 180 | 180
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Pabouas nmporpamMma JUCIUILIHHBL
MeTaJuTyprusi TSKeJIbIX IBETHBIX MeTAJII0B

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbINA rOCYJAPCTBEHHBINA 00pa30BaTENbHbIl CTAHAAPT BBICIIETO 00pa30BaHMs - OaKallaBpUAT 110 HAPABICHUIO [TOrOTOBKU
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 (PU3NKO-XUMHIECKAX 0COOCHHOCTEH, TEXHOJIOTHH, OCHOBHOTO 000y JOBaHHS METAJUTyPTHUCCKHUX ONEparuii,
PUMEHAEMBIX Ha COBPEMEHHBIX NIPEAIPUATHAX LIBETHOM METaJLILypruu;

-M3y4YeHHEe KOMIUICKCHOTO UCTIONB30BaHMS ChIPbsI, 0€30TXOAHBIX YCIOBHHN JEATEIbHOCTH IPOU3BOACTBA, MUHIMH3ALHS
SHEPIreTUUECKUX 3aTPaT, OXPAaHbl OKPYKAIOIIEH CPENbI.

1.1 3apaumn

IIpomecc n3yueHns QUCIUIIMHEI HANpaBJIeH Ha ()OPMUPOBAHNE CIICTYIOMINX KOMIICTEHINIL:

-F'OTOBHOCTb COUCTATh TCOPHUIO U NPAKTUKY IJId PCIICHUS NHKCHEPHBIX 3a/1a4;

-CHOCOOHOCTB PUMEHSTh B IPAKTHYCCKON IEATEIBHOCTH IPUHLMIIBI PALOHATEHOTO HCIIONB30BAHUS HPUPOIHBIX PECYPCOB U
3allUThI 0pr>1<a}omef/'1 Cpeabl;

-CIIOCOOHOCTB HMCIIOJIb30BATh MPOLIECCHBIN MOAXOL;

-F'OTOBHOCTb IPOBOAUTH paC'léTbl U1 [1eJ1aTh BBIBOABI IPU PEIICHUN MHKECHEPHBIX 3a/1a4;

-CHOCOOHOCTB OCYIIECTBIATE H KOPPEKTHPOBATh TEXHOIOTHYECKHE POLIECCHI

B METAJUTypPTHH U MaTepHaroo0paboTKe.

2. MECTO JUCIIMIIJIMHBI MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

[uxxa (pa3aen) OIT: | B1.0.10

2.1 | TpeboBanus K npeABapUTeIbLHON NMOAT0TOBKe 00y4aroerocs:

2.1.1 | bezonacHOCTH KHU3HEAEATETLHOCTH

2.1.2 | BBeeHne B crienMajbHOCTh

2.1.3 | BceoOmiast ucropust

2.1.4 | IHOCTpaHHBIH S3bIK

2.1.5 | MUadopmaruka

2.1.6 | Uctopust Poccun

2.1.7 | KommetotepHas rpaduka

2.1.8 | O3HaKkoMHTENBbHAS TIPAKTHKA

2.1.9 | Pycckwii sI3bIK U KyJIBTypa pedu

2.1.10 | YuyeOHast mpakTuka

2.1.11 | ®usuka

2.1.12 | Xumus

2.1.13 | Dxonoruyeckue MpoOIeMbl METALTYPTHIECKOTO MTPOU3BOICTBA

2.2 | AucuunjauHbl (MOAY/IU) U PAKTHKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTUCHUILTHHBI (MOAYJIs) HEOOXOUMO KaK
npeauniecTBywIee:

2.2.1 | JIuteitHOE IPOM3BOACTBO

2.2.2 | Meramnyprusi CBUHIIA U COITyTCTBYIOLIUX 3JIEMEHTOB

2.2.3 | Merannyprusi IMHKA U COMYTCTBYIOIIUX 3JIEMEHTOB

2.2.4 | O6paboTKa METAJUIOB JAaBJICHUEM

2.2.5 [ OCHOBBI IPOEKTUPOBAHUS U CTPOUTENBHOE JETI0

2.2.6 | TepmooGpaboTka

2.2.7 | OxoHOMMKA U YIpPaBI€HUE HA IPEANPUATUI

2.2.8 | TocynapcTBeHHast UTOTOBasl aTTeCTALUS

2.2.9 | BammTa BBIMTYCKHOW KBATA(UKAIIMOHHON PabOThI

2.2.10 | [ToaroToBKa K MpoIleaype 3alUThl BHITYCKHOW KBATH(DUKAIIIOHHON pabOThI

2.2.11 | [IpenauruioMHas npakTHKa

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCMUILIAHBI
(MOJIYJIST)

OlNK-1: CnocobeH pelwwaTtb 3agayun npod)eccCuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNA,
MaTemMaTU4ecKoro aHanu3sa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamy MaTeMaTUYeCKOro aHanuaa n MmogenMpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPUYNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOIo npouecca, nporHo3npoBaTb
nosegeHue rnpouecca Ha ocHoBe MaTteMaTU4eCknx mogaenen

MOIK-1.1: 3HaeT: (*)I/I3I/IKO-XVIMVI‘-IeCKVIe OCHOBbI 1 METOObl MaTeMaTnU4eCKoro mogenmpoBaHna MmetTarnsiyprm4eckmnx
npoueccoB NoJjiyd4eHud LBEeTHbIX MeTasoB

OlNK-2: CnocobeH y4yacTBOBaThb B NPOEKTUPOBAaHNN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUNY€E€CKUX, IKOJTIOrmM4eCKux n coumanbHbIX orpaHquHMﬁ

NOTK-2.2: YmeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTLI HOBOM TEXHOMOMU, 06bekTa, cMCTEMBI




MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKMX OOBEKTOB, CUCTEM M TEXHOITOMMYECKMX MPOLECCOB;
OCHOBbI 3KOHOMUYECKUX, 3KONMOMMYECKUX N coLManbHbIX 0COBEHHOCTEN MeTannyprnyeckoro NponM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTH

ONK-4: Cnoco6eH NpoBOoAUTL U3MepPeHUs U HabnoaeHus B cepe NpoceccMoHan-HOW AeATENbHOCTH,
o6GpabaTbiBaTb U NpeAcTaBNATbL IKCNepUMeEHTalNbHble AaHHble

MOIK-4.1: 3HaeT: oCHOBbI METPOSIOMNKN, MeToabl 06paboTKM 3KCNEPUMEHTArbHbIX AaHHbIX

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHUSI, MaTeMaTMYECKUIA annapaT ans obpaboTku n
aHanmsa aKcnepuMMeHTarnbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHUS U3MEPEHMI N X 0OpaboTkM

OlK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTebCKMe 3af4aym Npu ocyLecTBeHMU npodeccuoHanHomn
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHOMOIUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CpeacTB

NOTK-5.3: BnageeT: HaBblkaMun aHanu3a pesynbTaToB BbINOMHEHNS Hay4YHO-TEXHNYECKUX 3adad B
npodeccuoHarnbHON OeATenbLHOCTU

NOMK-5.2: YmeeT: npyMeHaTb MHHOPMALMOHHbBIE TEXHONOMMM U NporpaMMHoe obecneyeHve 4ns peleHns HayyYHo-
nccnegoBaTenbCkMx 3agady B 06nacTv nonyvYeHus LUBETHbIX MeTannos

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbBIX MHOPMALIMOHHbIX TEXHONOMIA U NPUKIAgHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pellueHusi B NpodecCMOoHaNbHON AeATeNIbHOCTH,
BbIGUpaTb 3chheKTUBHbIE U Be3onacHble TEXHUYECKMEe CPpeacTBa U TEXHONOrMn

NOIK-6.2: YmeeT: aHannampoBaTb MHOpMaLMIO O TEXHOMOMMYECKOM MpoLecce Mo pe3ynbTataM MOHUTOPUHIa U
nNpyvHUMaTb 060CHOBaHHbIE peLleHus

MOTK-6.3: BnageeT: HaBblkamu Bbibopa ahpeKTUBHbLIX M Be30nacHbIX TEXHUYECKME CPeacTB U TEXHOMOMIA

MOIK-6.1: 3HaeT: 0CHOBbI TEXHONOMYECKMUX MPOLLECCOB NOSyYeHUs LIBETHbIX MeTannos

OIK-7: Cnocob6eH aHann3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY0 AOKYyMeHTauu, CBA3aHHYIO C
HpOCbeCCVIOHa.ﬂbHOVI AeATeNbHOCTbIO, B COOTBETCTBUU C AeﬁCTByI'OI.IJ,VIMVI HOPpMaTUBHbIMU OOKYMEeHTaMn
MeTannypmquKoﬁ oTpacnu

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

UOTK-7.2: YmeeT: aHannsmpoBaTb, TEXHUYECKYIO AOKYMEHTALMIO TEXHONOMM-4ECKOro npouecca u NnpuHUMaTh
0B0CHOBaHHbIE peLleHnst

NOTK-7.3: BnageeT: HaBblkaMn COCTaBMEHNS U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NoNy4YeHnst LBETHbIX
MeTarnnos

MK-1.1: CnocobeH onpepe-nsTb OpraHN3alMoHHbIe U TeXHUYEeCKNe Mepbi N0 BbINOSIHEHUIO NPOU3-
BOACTBEHHbIX 334aHUI NNABUSIbHbIM NepeaenomM NPOU3BOACTBA TAXENbIX LIBETHbIX MeTasfioB

NMK-1.1.2: Ymeer:

- OLEHMBATb Ka4eCTBO M COOTBETCTBUE TEXHUYECKUM YCITOBUSIM (TEXHOJTOTMYECKMM PErfiaMeHTaM) Cbipbsl (LUMXTbI) 1
3HeproHocuTernen (ra3, MasyT, KOKCUK, CKaTbI BO3OYX, KUCNOPOL, a3oT);

- perynupoBaTb MPOLECC MNiaBku Ha OCHOBE AaHHbIX O COCTaBe NepennaBseMblXx MaTepuanos, nokasaHum
KOHTPOMbHO-U3MepPUTENbHbBIX MPMOOPOB 1 BU3yarbHbIX HabMOAEHUN;

- OpraHM3o0BbIBaTh B 3aBMCMMOCTI OT COAepXXaHUsl MeTanna n XMM1U4ecKoro cocTtaea LUMXTbl Be4eHWe npoLecca
nnaBku B pexunmax, obecneymBaoLLmnx MakCMMarnbHoe n3BneyYeHne metanna v BoiXO4 rogHoro;

- KOppeKTMpoBaTb NpoLecchl Nraekun gobdasneHnem rocoB 1 060POTHLIX MaTepPUarnoB, MIHTEHCMBHOCTbLIO AYTbS.

WIMK-1.1.3: BnageeT HaBbikamu:

- KOHTPOJ1A COCTOAHUA o6opy,qosaH|/|;| M BCnomMoraTeslbHbIX MaTepunanos And npouecca nnaBneHna B neYu;

- COCTaBIEHNsI TEXHUYECKOM JOKYMEHTaLMN ANsi pECYPCHOMo U opraHM3aumoHHoOro obecneyeHns npouecca
MOArOTOBKW U BEAEHUS NITaBKK, PasnvBkMA MeTanna;

- MOHUTOPWHIa YCTAaHOBIEHHbLIX PEXUMOB U KOHTPONMPYEMbIX NapamMeTpoB BeAEHMS NPOLECCOB NITaBKu
(nepennaBkn U padMHUPOBAHUS LIBETHBIX METAIIIOB, NABKN Py, KOHLEHTPATOB, arnomepara, orapka u crnnasos,
hbIOMUHIOBaHUS, BENbLEBaHUA, AUCTUNIIALNMMK, KyNensuumn) B nevax pasnuyHbiX BUAOB U TUMOB;

- BbISIBIIEHWS NMPUYMH HEFATUBHBIX U3MEHEHMI MapamMeTpOoB M NokasaTernen npouecca nnaeku;

- ornpegeneHns Mep No yCTpaHeHWo HeMoragok B paboTe NeyHbIX arperaToB 1 BCnomoraTeneHoro o6opygoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AeATENbHOCTM NoApa3ferieHns 3a CMeHy - pacxoda MatepuarbHO-
TEXHUYECKUX PECYPCOB M SHEPrOHOCUTENEN, MPUYNH Bpaka UM CHKEHMS KavyecTBa npoaykumm (paboT, ycnyr);

- BeAeHNs1 Y4EeTHOWN U TEXHOMNOMMYECKON AOKYMEHTaUMmn Ha ByMadkHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

WIMK-1.1.1: 3HaeT:

- YCTPOMCTBO, Ha3Ha4YeHNEe, TEXHNYECKNE XapaKTEPUCTUKN, KOHCTPYKTUBHbLIE OCOBEHHOCTH, NpaBuna obCcnyxmeBaHusi
N 3KCnnyaTaumm NPUMEHsSIEMbIX B MMPOMETANYpPrn NnaBuUibHbIX arperaToB: OTpaXKaTeNbHbIX, LUAXTHbIX,
pygoHoTepmuyeckux, obegHUTENbHbIX Nneven, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHON U KUCOPOOHO-haKenbHON
nnaBKuW, ANEKTPOAYIOBbIX, UHOYKLUNOHHBLIX NeYen, (OblOMUHI-NeYen, BenbL-nevyen, KOHBEPTEPOB, PadPUHNPOBOYHbIX
KOTOB;

- CXEeMbl TEXHOJSOrMYeCckon 0BBA3KN Nedn, NogatoLwmnx U OTBOASLLMX BO34YyXONPOBOAOB, ra3oxo4o0s.,




3MNeKTPOCHaBXKEHUS, KUCMOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKaLWIA, CUCTEM LIMPKYMNSALUAA U
oxnaxaeHus;

- OCHOBHbIE MeTannypriuyeckmne TeXHOMOrM NPON3BOACTBA TAXENbIX LIBETHbIX MeTannos, uUanyeckne npoLeccsl 1
XMMUYECKMe peakuummn npoLuecca nnaeky LIBETHLIX MeTarnmnos 1 CrnaBos;

- (paKTopbI, BNMAIOLLME HA X0 TEXHOMOMMYECKOro NpoLecca, U cnocobbl ynpasneHns uMmu;

- AleiicTBYIOLNE CTaHAaPThl, TEXHUYECKME YCIOBUS, MOMNOXKEHNUS M UHCTPYKLIMK MO COCTABMNEHNIO Y 0DOPMIIEHNIO
TEXHUYECKOW U YYETHOW OOKYMEHTaLWu;

- cneunanuanMpoBaHHoe NporpamMmmHoe obecneyeHre NNaBUbHOM y4acTKa;

- TpeGoBaHWs OXpaHbl TpyAa, NPOMbILLIIEHHON, 3KONOIMYECKOo 1 NoXapHoW 6e30MacHOCTU Ha MaBUbHOM y4acTke

MK-1.2: Cnoco6eH opraHuzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LUBeTHbIX MeTannos

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMEHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yeCcTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKU, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopynoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMU U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLeccam ninaBKu;
- 3Ha4YeHUs NpedernbHO AONMYCTUMbIX BbIDPOCOB 3arps3HSIOLLIMX BELLLECTB B OKPY)KaIOLLYIO CPELY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBbikamu:

- KOHTPOIs1 BbINMOSIHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1
pernameHToB;

- opraHv3aumy BbINOIHEHUSA PAabOTHUKaMM TEXHUYECKOTO 06CYXNBaHWSA, perfamMeHTHbIX TEKYLLNX U KanuTamnbHbIX
peMOHTOB 060pyAOBaHMSA Ha NNABUIIbHOM Y4acTKe;

- KOHTpOnsi cobntogeHns paboTHUKaMn Tpy4OBOW OUCLUMNIMHBI, TpeboBaHMIM OXpaHbl TPyAa, NOXapHOMW,
NMPOMBILLITEHHOW U 3KONormyeckon 6e3onacHoCT

MK-1.3: Cnoco6eH onpepgenAaTb opraHU3aulMoOHHbIe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BoACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM NepeaeriomMm npon3BoAacTBa TAXeNbIX UBETHbIX MeTanmioB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpoOnsi cobntogeHns TpeboBaHMI TEXHONOMMYECKNX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBaHUS, OnepaTuBHoOE
BbISIBIIEHWNE W YCTPAHEHUE MPUYMH NX HapYLLUEHUS;

- COCTaBIIEHNE TEXHNYECKOW AOKYMEHTaLMn 48 pecypcHOro u opraHM3aumoHHoro obecnevyeHnst npouecca
KOHBEPTUPOBAHWS;

- PYKOBOACTBA 3anMBKOW LUTENHA, 3arpy3Koi KBapLeBoro dsitoca U XornoaHbiXx 000poTOB B KOHBEPTEP;

- MOHUTOPWHra cOOMAEHMS YCTAaHOBMNEHHbIX MAapaMeTPOoB NMpoLecca KOHBEPTUPOBaHNSA, AaBEHUS, pacxona
KOHBEPTEPHOro BO3AyXa, TemnepaTtypbl, KOHUEHTPaUMM ABYOKUCK CEPbI B OTXOAALLMX ra3ax, pa3pexeHus B NbineBon
Kamepe;

- onpeaeneHnst Mep Nno YCTpaHeHUo NPUYUH HapYLLEHUS PEXUMHBIX KapT KOHBEPTUPOBAHMS;

- BeleHNs1 Y4ETHOM U TEXHOMNOMMYECKON AOKYMEHTALMM HA OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENAX

NIMK-1.3.2: YmeerT:

- aHanu3npoBaTb cobnoaeHne PeXMMOB B NPOLIECCe KOHBEPTUPOBAHUSA, obecnedmnBatoLLmnX nonyyeHme
MaKCUMarnbHOro U3Brne4YeHns meTanna U MakcumMarbHOro Bbixoda rogHoro;

- KOppeKTMpOBaTbL NapameTpbl NpoLecca NnaBky - JaBneHne, pacxo KOHBEPTEPHOro Bo3ayxa, TemnepaTtypy u
KOHLIEHTpauuio ABYOKNCK Cepbl B OTXOASILLMNX ra3ax, pa3pexeHue B NbifeBon Kamepe, COCTaB KOHBEPTEPHbIX
LLUIaKOoB;

- BM3yasibHO U C UCMONb30BaHMEM NPMOOPOB KOHTPONMPOBATh X0 KOHBEPTEPHOW NNaBKu, onpeaensite CTaguu un
BPEMS OKOHYaHMSI TEXHOMNOMMYECKOro NpoLecca, rOTOBHOCTb MeTana K BbiMycKy, FTOTOBHOCTb LUfaka K CNvBY 13
KOHBEpPTEpPa;

- paccunTbiBaTb MaTtepuarnbHble U SHEpPreTM4eckme NoToKM NpoLuecca KOHBEPTUPOBAHNS.

WMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3Ha4YeHMe, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKKU, NPUHLMNGI
paboTbl U NpaBua aKchnyaTauum MeXaHM3MOB KOHBEpPTEPA rOPU30HTaNbHOIO 1 BEPTUKASIbHOIO TUMa, NYCKOBbLIX U
GNOKMPYHOLLIMX YCTPOMCTB, KOHTPOSbHO-M3MEPUTENbHBLIX NMPUOOPOB, CUCTEM aBapPUIHOW CUrHanM3aumm,
NPUCNOCOBNEHUI N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHONOMMN NPON3BOACTBA MM, HAKENS;

- (bM3nKo-xMMmn4eckne CBOMCTBA, COCTAB >XMOKOIO LUTENHA, LUMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALLMX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMS1 HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 00opyaoBaHus;

- TEXHOIOMMYECKNE UHCTPYKLMK MO BhINSIaBKe METANOB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpaMmmHoe obecneyeHmne y4actka KOHBEPTUPOBAHUS;

- TpeboBaHMs oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKol 1 NoXapHoi 6e3onacHoOCTK Ha y4YacTke
KOHBEPTMPOBaHUSI.




MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaersia Npou3BOACTBaA TAXeNbIX
LUBeTHbIX MeTanrfioB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHTOB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensiTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTenbHbLIM Npubopam cobniogeHne 3agaHHbIX PeXxnMoB npolecca
KOHBEPTUPOBAHWS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHUKaMy NOCTaBMEHHbIX 3a4ay C y4eTOM
BO3MOXHOCTEN, PeCypCcoB, PUCKOB

NMK-1.4.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO—TeXHI/I"IeCKI/Ie VIHCprKLlI/IIA N TeXHonorm4yeckmne I/IHCprKLI,I/IVI npou,ecca KOHBepTI/IpOBaHI/IFl;
- TpeboBaHWs CTaHAApPTOB U TEXHUYECKUX YCNOBUN, NpeabsBnseMble K NPOAYKLUK, BbIMYCKaeMOW y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIGPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEAY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHnin U cobnogeHns paboTHUKaMN TEXHONOMMYECKMUX MHCTPYKLMIA U
pernamMmeHToB;

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

- KOHTpOnsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLMNNMHBI, TpeboBaHMI OXpaHbl TPYAa, NOXapPHOMN,
NMPOMBILLITEHHOW U 3KONornyeckon 6e3onacHocT

MK-1.5: Cnoco6eH onpenenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npon3BOACTBEHHbIX 3agaHun B oTOeNeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannypruieckoro
npoun3BoACTBaA TAXeNbIX UBETHbIX MeTanmnoB

MIMK-1.5.3: BnageeT HaBbikamu:

- MPOBEPKUN TEXHUYECKOIO COCTOSIHWUSA OCHOBHOIO, BCMOMOraTensHoro o6opygoBaHus U TEXHONOMMYecKon 06BA3KM
arperaTtoB rmapoMeTarnyprmiyeckoro Npon3BoaCcTBa TSXKeNbIX LBETHbIX METAIIIOB;

- pa3paboTKn Mep No YCTPaHEHMWIO NepexoasLLmMX N NPodUNakTUKe TUNOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX
peXxMMoB paboThl, HENONAAOK U BHEMNMNAHOBBLIX NPOCTOEB 060PYAOBaHMS;

- onpeaeneHnst Mep Nno npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa NepepadoTKmM NOCTynarLwmx B
rmapomeTannyprmyeckoe npon3BoLCTBO MaTepUarnos;

- NPUHSATUSA PELLEHUI O pexnmax o6paboTku NOCTYNMBLLMX B NepepaboTKy LUMXTbI, PACTBOPOB, NyJbMbl, MMApaToB.,
CMEKOB, LWIaMoB, 060POTHBLIX PAaCTBOPOB, MPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLEenavnBaHms u
Knaccudmkawmu;

- opraHM3auun TEXHUYECKM NpaBUiibHON 3KCMyaTaumMmM OCHOBHOIO U BCoMoraTenbHoro obopyanoBaHus,
TEXHOJSOrMYECKON 0BBSA3KN N KOHTPOITbHO-U3MEPUTENbHBLIX YCTPOWCTB B OTAENEHNM OCHOBHbIX Onepauuii
rmapomeTannyprmyeckoro npomM3BoacTBa;

- BeleHNs1 y4eTHOM U TEXHOMNOMMYECKOWN AOKYMEHTALMN Ha BYyMaXKHbIX M (MnK) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NIMK-1.5.2: Ymeer:

- MCNONb30BaTb MHAOPMALMOHHbIE TEXHOMOMMM N CpeaCcTBa ANsl aHann3a u NPoBeAeHNsS pacv4eToOB NapaMeTpoB,
PEeXMMOB M NokasaTenen npouecca rmapoMeTanypriieckoro Npon3BoACTBa TSHXKENbIX LBETHLIX METarsoB;

- BblAEPXXMBATb TEXHOJOTMYECKME PEXMMbI HA 3a4aHHOM YPOBHE MO NOKa3aHWUAM KOHTPONbHO-M3MEPUTESNbHbIX
nNpnbopoB 1 AaHHLIM aHaINM30B;

- KOPPEKTMPOBATL KITHOYEBbIE MAapaMeTpbl TEXHOMOMMYECKMX MPOLECCOB rMapomeTan-nypriieckoro nponM3BoacTea
TSDKENbIX LIBETHBIX METasOB, BIMSAIOLWME HA KA4eCTBO NosTydaemMon NpoayKumm;

- YNpaBnsiTb NpoLeccamun rmapomeTanyprmyeckon nepepaboTku pyq U KOHLEHTPATOB TSDKENbIX LIBETHBIX METAasoB,
NPOMPaCcTBOPOB, MPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPaBUIBHOCTb HACTPOMKM NapamMeTPoB TEXHONOMMYECKNX arperaTtoB rmgpomMeTannypruieckoro
Nnpon3BoACTBa;

- BbISIBNATb HAPYLLEHWS NpaBui 3KCnnyaTaumm n TexHmdeckoro obenyxueaHmsa obopygosaHums
rmapomeTannyprmyeckoro NpoM3BoACTBa TSKEMbIX LIBETHLIX MeTannos

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, HAa3Ha4YeHne, NPUHLMN OENCTBUSA, TEXHUYECKME XapaKTePUCTUKN, Npasuna
obcnyxMBaHUS! U aKCnnyaTaumMm ruapomMeTaniypruieckoro 06opyaoBaHms (B TOM Yicne cocyaoB, paboTatowmx no
OaBIEHNEM) N TEXHOSOMMYECKON apMaTypbl (3aMopHON U pPerynupytoLen apMaTypbl, CUCTEMbI TPYOONPOBOAOB,
HaCOCHOrO X03ANCTBA, 4O3MPOBOYHBLIX U MOAAMLLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSIEMbIX KOHTPOJSIbHO-
N3mMepuTenbHbIX NPUOOPOB, CPeaCTB aBTOMATUKM U CUTHaANU3aumm B oTAeNEHNN OCHOBHLIX onepauui
rMapomMeTaniypruyeckoro NpoM3BOACTBa;

- NPON3BOACTBEHHO-TEXHUYECKNE, TEXHONOMMYECKNE NHCTPYKLMA MO BEAEHUIO Onepauuin rmapomMeTaniyprmiyeckoro
NpPOM3BOACTBA THXKENbIX LIBETHbIX METAINOB,

- CNOCOoObI BbISIBIEHWS U PErMAaMEHT AEACTBUIA MO YCTPAHEHMIO BbISIBNEHHbLIX HEMCNPABHOCTEN M OTKITIOHEHWI B
pexumax paboTel 000pyaoBaHNs B OTAENEHNN OCHOBHbIX Onepaumi rmapoMeTanypruieckoro Nnpon3BoACTBa;




- TEOPUIO M TEXHOMOTUIO MTMOPOMETAaypPrnyeckoro Npon3BoaCTBa TSXKenNbIX LBETHbIX METasIoB;

- UIHCTPYKLUUK No obecneveHno COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXALLUMX AparoLeHHbIe
mMeTannbl;

- TpeboBaHNs OxpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLIIEHHOW, 3KONOMMYECKON, NOXapHOW 1
XnMu4eckom 6e3onacHOCTN B OTAEMNEHMM OCHOBHbIX Onepauuin ruapoMeTannyprmyeckoro npomM3BoacTBa.

MK-1.6: Cnoco6eH opraHusoBaTb paboTbl paboOTHUKOB OTAENEHUA OCHOB-HbIX onepauui npouecca
rmapomeTannypruyeckoro npou3BoacTBa TsAXeJsbiX UBETHbIX MeTannos

NIMK-1.6.2: Ymeer:

- oNnpeaenaTb BU3yasribHO U MO KOHTPOSIbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTax oTAeneHus rmapomMeTaniyprmiyeckoro NpomM3BoacTBa;

- OLEHMBATb PUCKN 1 onpenenaTb Mepbl No obecneyeHnto 6e30NacHOCTU TEXHONOMMYECKMX MPOLLECCOB B OTAENEHNN
rmapomeTannyprmieckoro npom3BoacTea

WNIMK-1.6.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO—TeXHI/I"IeCKI/Ie N TeXHOJIorm4eckue I/IHCprKLl,I/II/I, TexHonornyeckme KaprI, pernameHTbl,
perynupyoLlne NnopaaokK 1 npasuna BeAeHUa npoLeccoB B OTAENEHUN TMAPOo-MeTannyprmyeckoro npon3BoacTBa;

- Q)Msmxo—xmmmqecme npoueccu, I/ICI'IOJ'Ib3yeMbIe B FI/IApOMeTaJ'IJ'IprVILIeCKOM I'IpOI/ISBO,EI,CTBe TAXenbIX UBETHbIX
MeTanmnos;

- UIHCTPYKUUM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX METanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLeHHble
MeTannbl;

- OCHOBbI 9KOHOMMKM, OpraHu3aLuy NPou3BoACTBa, TPYAa U YNpaBreHust B rMapoMeTaniyprnmieckomMm npou3BoACTBE;
- OCHOBbI MEHEKMEHTA 1 KOPNOPATUBHOM 3TUKM, MPUHLIMILI MOBbILLEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEKTUBA

UIMK-1.6.3:

Bnageet HaBblkamu:

- KOHTPONSI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMUN TEXHOITOTMYECKNX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB MPU OTKIMOHEHUSIX U COOsIX B BEOEHNM OCHOBHbIX Onepaumin npouecca
NPON3BOACTBA TSXKenbIX LBETHbIX METaIoB;

- KOHTpONs cobnogeHnst paboTHMKaMu TpeboBaHUIM OXpaHbl Tpyada, NOXapHON, MPOMBbILLITEHHOW, XMMUYECKON U
aKkonornyeckon besonacHocTn

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

NYK-1.1: HaxoguT u aHanusnpyeTt nMmetoLLyoca nHopMaLmio Ans peLleHnus nocTaBneHHbIX 3agaq

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

NYK-1.2: Npepnaraet nyTu pelleH1s 3agaqm Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpegenAaTb Kpyr 3agay B paMKax NOCTaBNIEHHOW Lenu m Bbl6VIpaTb onTumManbHbIle
cnocobbl ux peweHnsa, ncxoga m3 p,eﬁCTBVIOMMX npaBoBbIX HOPM, MMeHLNXCcA peCcypcoB U orpaHquHMﬁ

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

NYK-2.3: TpoBOANT TEXHUKO — SKOHOMMYECKOE 0BOCHOBaHWE, aHanM3npyeT afekBaTHOCTb NPUHUMAaEMbIX peLLeHNi
C y4eTOM OENCTBYIOLLUX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble CNocobbl peLleHnst 3agad

YK-4: Cnoco6eH ocyLecTBNATL AENOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMEHHOMN (hopMax Ha
rocynapcTBeHHOM s3bike Poccuiickon denepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BblibnpaeT KOMMyHUKATUBHbIE TEXHOMOMMKN OBLLIEHMS HA FOCYAapCTBEHHOM Y MHOCTPAHHOM Si3blkax

NYK-4.3: BeinonHsaeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocy4apCTBEHHbIN S3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IFleT 4OeroBYyro nepernncky Ha rocygapCTtBe€HHOM N MHOCTPaHHOM A3blKaX

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHusi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormyeckne aHaHmns Bo BCcex cpepax AeATeNbHOCTU

NYK-9.3: CoBepLueHCTBYeT AeeKkTonornyeckme 3HaHus

NYK-9.2: BbibnpaeT meToabl U NPMEMbI OLEHKN NpodhecCcnoHanbLHOn cpeabl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOIYJIs) 00y4al0OIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 | L. IlpuHIuns! aeiicTBUS 000PYAOBAHUS, HCIOIb3YEMOTO B TEXHOIOTHUECKHX MIPOLECCaX.

3.1.2 | 2. TeopeTndeckue NONOKEHNS METAJUTYPrHIECKHAX MPOIIECCOB, UCTIONB3YEMbIX JUIs KOMIUICKCHON IepepadoTKu
MEPBUYHOTO CBHIPbS TSXKEIBIX IIBETHBIX METAJIIOB.

3.1.3 | 3. MeTtononorudeckre 0OCHOBBI POLIECCHOTO MOAX0A.

3.1.4 | 4. OcHOBHBIE METO/BI pacueTa IIPHU PELUICHUU UHKECHEPHBIX 3a/a4.

3.1.5|5. IlpuHuuns! ¥ HaNpaBJICHUH aBTOMATH3AIMH TEXHOJIOTHYECKHUX IPOIIECCOB.




3.2

YMmerh:

3.2.1

1. BeibupaTs MeToBI aHAH3a TEXHUKO-I)KOHOMHYECKHX TIOKa3aTeNIeH MPOIecCOB IBETHOH METAJLTypIUH, BIUSIONINX HA
Ka4yeCTBO NPOJYKLIUY.

322

2. Vcnonp30BaTh METOIOJIOTHIO TEXHOJIOTHIECKUX PAacUeTOB IS BEIOOPA OCHOBHOTO U BCIIOMOTaTENIFHOTO 000PYXOBAHHS
C YYETOM JHEPro-U pecypcocOepeskeH s U OXpaHbl OKPYKaIOIIeH cpebl.

323

3. ®opMynHpoBaTh 331241 MPOIECCHOTO MOAX0a IPH MepepaboTKe Py IIBETHBIX METAILIOB.
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4. ®opMyIUpOBaTh UHKEHEPHBIE 3a1a4H.

325

5. BeiOupaTh HEOOXOUMBIH MaTeMAaTHIECKHUI armapart JIisl OIIEHKU CTETIEHH KOHTPOJISI TapaMeTpoB 000y TOBaHUSI.

33

Baagern:

3.3.1

1. HaBbikamu KOHTPOJIA TEXHOJIOI'MYECKUX IMMPOUECCOB U IPUHHUMATh 000CHOBaHHbBIE peuicHus.

332

2. HaBbIkaMu BBIIOJIHATH TEXHOJIOTHYECKHE PAacUeThl IO BBIOOPY OCHOBHOTO 000PYJOBaHUS C UCTIONIb30BaHHEM
cymectByomux [T-rexnonoruii.

333

3. HaBbIkamMH peanu30BbIBATh 334a4H MIPOLECCHOTO MOAX0/1a MOTYy4YEHHsI IBETHBIX METAJIJIOB.

334

4. HaBpIkaMu pac4éTa U HHTEPIPETALUH UX PE3yIbTaToB.

335

5. HaBrikamu BEIOOpa HEOOXOIMMOTO MATEMaTHIECKOT0 alllapara Il OLEHKH CTeIIeHH KOHTPOJIS apaMeTpoB
obopynoBaHusl.
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