yupeskIeHue BbICIIEero 00pa3oBaHus

- HerocynapcrBeHHOe 4YacTHOe 00pa3oBaTe/ibHOE
N
«Texuuuecknit ynusepcurer Y ['MK»

S+ 5
n
¥

e

oo

£ 4 “Texunyeckui
* 8| YHuBepcure
% RBERMIATC
Nreop  — /

Q,
“omoms »

9,
9,
5)4

6 »

S 70

A\. Jlanun

..}
S

29.06.2021

AHHOTAIAS PABOUYE MPOTPAMMBI
JTUCHUILITAHBI

OCHOBbI TEXHOJIOI'MH ITIOJYYEHUSA U
OBPABOTKU METAJIJIOB
MeTajuryprusi YepHbIX METAJJIOB

3akperiena 3a kadeapoi MeTaLIypruu
VY4eOHsIi mraH 22.03.02_Mertamnyprus M-21102 TOA ®I'OC+++.plx
Hanpasnenune 22.03.02 Metammyprust IIpoduns moarotoBkn "MeTauryprust IBETHBIX
MeTaJIoB"
Kpamuduxarus O0axajiaBp
®opma oOyueHns O4YHasA
O6mmast Tpy10eMKOCTh 23ET
Yacos 1o yueOHOMY IUTaHy 72 Bupgp! koHTpONsSL B ceMecTpax:
B TOM 4HUCIIE: 3a4eThl 7
ayJIUTOPHBIC 3aHATHS 42
CaMOCTOsATENNbHAs paboTa 21

JaCoB Ha KOHTPOJIb 9



Pacnpene.ﬂeﬂne YacoB JMCHHUILIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp | 7 (4.1)
Ha Kypce>) Hroro
Henens 13 5/6
Bun 3ansTuit VI | PIT | VII PIT
Jlexuuu 28 |28 |28 |28
JlaGopatopusbie 1414 |14 | 14
Uroro ayn. 42 142 |42 |42
KonraktHas pabora |42 [42 (42 [42
Cam. pabora 21121 (21|21
Yacel Ha KOHTPOJIb 9 19 (9 |9
HUroro 72|72 7272




Pa3paboTunk nporpaMmsr:

KaHO. mexu. HayK, 0oy. Kageopwl, bpamrosckuii Eezenuti Braoumuposuy

Pabouas nmporpamMma JUCIUILIHHBL
MeTa/uTyprusi Y4epHBIX METAJLJI0OB

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKJACHHOTO YUEHBIM COBETOM By3a oT 29.06.2021 npotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon MeTonuyeckoro coera yuuBepcurera ot 15.04.2021r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

CcoopmupoBats y 00ydaromuxcs MEeTOCTHYIO CHCTEMY 3HAHHN M TOHUMAaHUS TEXHOJIOTHYECKHX MIPOIECCOB IPOM3BOACTRBA UyTyHa,
BBIMIJIABKH, BHETIEYHOH 00paOOTKU U Pa3IUBKU CTAJIH.

1.1 3agaumn

TIporecc n3ydeHus: TUCIUIUIMHBI HAMpaBieH Ha (OPMUPOBAHHE CICAYIOMINX KOMIIETEHITHIA:

-TOTOBHOCTbH COUYETATh TEOPHIO U MPAKTUKY JJISl peUICHHs] HHKEHEPHBIX 3a/1a4;

-CTIOCOOHOCTH MPUMEHSTH B IPAKTUIECKOH EATETHHOCTH MPUHITUITEI PAIIMOHATBHOTO UCTIOIH30BaHUS MPUPOTHBIX PECYPCOB U
3alUThl OKPYXKAIOIIEeH Cpeibl.

2. MECTO JUCIIMITIJINHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBbHOU ITPOI'PAMMBbI

Huka (paznen) OIL: | b1.0.10

2.1 | TpeOoBaHus K npeBapUTEI1bHOM OATOTOBKE 00y4aI0ILErocs:

2.1.1 [ ObopynoBaHHE THAPOMETAILTYPIHIECKUX 3aBOJIOB

2.1.2 | ObopynoBaHHE MHPOMETAILTYPTHIECKUX 3aBOIOB

2.1.3 | IlpoekTupoBaHUEe U JOIMCTUKA TEXHOJOTHYECKUX IPOLIECCOB

2.1.4 | TeopeTHueckre OCHOBBI HOBBIX MHUPOMETAILTYPIHYSCKUX MPOIIECCOB

2.1.5 | Teopust TUAPOMETAILTYPIUICCKUX MIPOLIECCOB

2.1.6 | Teopust MeTAILTYyprHU€CKUX MPOLIECCOB

2.1.7 | Teopust akcriepuMeHTa

2.1.8 | Teopust 31€KTPOXUMUYECKUX IIPOLECCOB

2.1.9 | MarepuanoBeneHnue

2.1.10 | MeTannoBeaeHue

2.1.11 | Meramnyprust 6J1aropofHbIX U PEIKUX METAJUIOB

2.1.12 | Metamtyprus TsDKENbIX LBETHBIX METAJLUIOB

2.1.13 | Oboraiienne MmoJje3HbIX HCKOIAEMBIX

2.1.14 | OcHOBBI OOIIEHHKCHEPHBIX 3HAHUH

2.1.15 | IIpuknagabie OCHOBBI MPO(QECCHOHATBHBIX 3HAHUH

2.1.16 | TennorexHuka

2.1.17 | DneKTpOTEeXHUKA U IIIEKTPOHHUKA

2.1.18 | Beiciias MaTeMaTHKa

2.1.19 | MnocTpaHHBIN S3BIK

2.1.20 | MaTemMaTH4eCKHE U €CTECTBEHHO-HAYYHBIE aCTIeKThI MPO(EeCCHOHANBHON e TeTFHOCTH

2.1.21 | MeToapl KOHTPOJISI U aHAJIM3a BEIIECTB

2.1.22 | Metpomnorus, CTaHIapTH3AMUS B CePTHDUKALTNL

2.1.23 | OcHOBBI KOMMYHHUKAIIUW U TPABOBOM KYJBTYPbI

2.1.24 | [IpaBoBeneHue

2.1.25 | IIpuknaaHbie aceKThl (GU3NKO-XUMUYECKUX 3HAHUI

2.1.26 | ConpoTHUBICHHE MaTEePUaIOB

2.1.27 | Temno¢uznka

2.1.28 | ®u3uko-xuMus METAIypPruu4ecKUX IPOLECCOB U CUCTEM

2.1.29 | OcHOBBI 0€30MaCHOCTH METALTYPTUYCCKAX TEXHOIOTUH

2.1.30 [ OcHOBBI (HhOPMHUPOBAHUSI MUPOBO33PEHUS B MPOGDECCHOHATBLHOMN JAeITETPHOCTH

2.1.31 | dusuka

2.1.32 | ®uznyeckas XuMHS

2.1.33 | dunocodus

2.1.34 | Oxomormyeckue MpodIeMbl METAJUTyPrHYECKOTO TIPON3BOICTBA

2.1.35 [ Oxonorus

2.1.36 | OxoHOMHUECKAsT TEOpUS

2.1.37 | Bceobmas ucropust

2.1.38 | Undpopmaruka

2.1.39 | Ucropus Poccun

2.1.40 | KomnbrotepHas rpaduka

2.1.41 | O3HakoMuTeNbHas NpaKTHKa




2.1.42 | OcHOBBI KpHCTAIIOTPa(QUN ¥ MUHEPAIOTHN

2.1.43 | Pycckuil sA3bIK U KyJIbTYpa pedu

2.1.44 | YdeOHas mpakThKa

2.1.45 | Xumus MeTanioB

2.1.46 | be3onacHOCTD KU3HEAEATEILHOCTH

2.1.47 | BBenenue B CIeUAILHOCTD

2.1.48 | Xumus

2.2 | JucuunjauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTUCHUILTHHBI (MOAYJIs) HEOOXOUMO KAK
npeaniecTByIee:

2.2.1 |TocynapcTBeHHasi UTOTOBasi aTTECTALIHS

2.2.2 | 3amuTa BBIMYCKHON KBAJM(PUKAIIMOHHON pabOThI

2.2.3 | Meramunyprusi CBUHIIA U COITYTCTBYIOIIUX JICMEHTOB

2.2.4 | Metannyprusi LIMHKA U COMYTCTBYIOLIUX 3JIEMEHTOB

2.2.5 [ OcHOBBI MPOEKTUPOBAHUSA U CTPOUTEIHHOE JETI0

2.2.6 [ITogroroBka K MmpoLeIype 3aIIUTHI BHITYCKHOI KBAIN(HUKAIMOHHOW pabOTHI

2.2.7 | llpepumniioMHas IpakTHKa

2.2.8 | DOKOHOMUKA W YIIpaBJICHUE Ha MPEANPUITHI

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS TUCIAILIMHBI
(MOZY.JIs)

OIlNK-1: Cnoco6eH pewaTb 3agaum npoceccuoHanbHOM AeATeNIbHOCTU, MPUMEHAA MeToAbl MOAeNIMPOBaHUSA,
MaTemMaTU4ecKoro aHanu3a, eCTeCTBeHHOHay4Hble N 0OLenHXeHepHble 3HaHUA

NOIK-1.3: BnageeT: HaBblkaMn MaTeMaTU4eCKoro aHanmsa u MmogenvpoBaHus

NOMMK-1.2: YmeeT: BbISBNSATb NPUYUHBI HECOOTBETCTBUS NapaMeTpoB TEXHOMOMMYECKOro npouecca, NporHo3npoBaTh
noBefeHue npoLecca Ha OCHOBE MaTemMaTU4ecKnx Moaenen

NOMK-1.1: 3HaeT: PU3NKO-XUMUYECKMNE OCHOBbI U METOAbI MaTEMaTUYECKOrO MOAENMPOBaHNS MeTanypriyeckmx
MPOLIECCOB MOMyYeHUs LIBETHbIX MEeTannos

OlNK-2: CnocobeH y4dyacTBoBaThb B NPOEKTUpoBaHNN TeXHNYECKUX 00BLEKTOB, CUCTEM U TEXHOJOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWYECKUX, IKOJTOrM4eCKux n counanbHbIX orpaHquHMﬁ

NOIK-2.2: YmeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHONMOMU, 00bEeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: oCcHOBbI NPOEKTUPOBAHUNA TEXHNYECKNX OOBbEKTOB, CUCTEM U TEXHONOMMYECKNX npoLueccos;
OCHOBbI 3KOHOMUWYECKNX, 3KONTOMMYECKUX N CoLmanbHbIX OCOOEHHOCTEMN MeTannyprm4eckoro npon3soacrtea

MOIK-2.3: BnageeT: HaBblkaMu MPOEKTHOW AeATeNbHOCTH

OlNK-4: CnocobeH npoBOAUTL U3MepeHUs U HabnaeHus B cepe npoceccMoHanbLHON AEATENLHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepUMeHTanbHble AaHHble

NOTK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToAbl 06paboTKM SKCNEPUMEHTANbHbLIX AAHHbIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPeACcTBa U3MEPEHUS, MaTemMaTUyeckMin annapart Ans obpaboTtku u
aHanusa sKkcnepuMMeHTanbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHMS U3MEpPEHUin N nx obpaboTkn

OlNK-5: CnocobeH peliaTtb Hay4HO-UccnegoBaTebCKMe 3a4a4um Npu ocyLwecTBIeHMU NpocecCuoHarnbHomn
OeATeNbHOCTU C NPUMMEHEeHUeM COBPeMeHHbIX UH(OPMaALIMOHHBLIX TEXHONOIMIA U NPUKNaaHbIX annapaTHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrniageeT: HaBblkaMu aHanu3a pes3ynbTaToB BbINOSIHEHUS HAyYHO-TEXHUYECKMX 3aday B
npod)eccnoHarnbHON OesaTensHOCTH

NOTK-5.2: YmeeT: npyuMeHATb MHHOPMALIMOHHbBIE TEXHONOMMM U NporpaMMHoe obecneyeHre s peLleHns HayyYHo-
nccriegoBaTenbCkMxX 3agay B 06nacTv nonyvYeHns LUBETHbIX MeTanoB

MNOTIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHAOPMALMOHHbBIX TEXHONOMN U NPUKNaaHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIe TEXHUYECKUE pelleHUs B Npod)ecCUOHaNbLHOWN AeATeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeEXHUYEeCKue cpeacTBa U TeXHONornm

NOTK-6.2: YmeeT: aHannsmpoBaTb UH(POPMaLMIO O TEXHOMOMMYECKOM npoLecce No pesynbTataM MOHUTOPUHra u
nNpuHUMaTb 060CHOBaHHbIE peLleHns

NOrK-6.3: Bnageet: HaBblkaMu Bbibopa adhpeKkTBHbIX M Be30NacHbIX TEXHUYECKUE CPpeacTB U TEXHOMNOMI

NOIK-6.1: 3HaeT: 0CHOBbI TEXHOIOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METasnoB

OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLMUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTpacnm




MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUS N UCMONBb30BaHNS] HOPMATUBHBIX JOKYMEHTOB MeTanlypruieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHONOMM-4EeCKOro npouecca 1 npMHuMaThb
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMn COCTaBEHNST U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepge-nATb OpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NOo BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHUN NNaBUNbHbIM nepeagenomMm nNnponm3BoacTBa TAXeJbIX UBEeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLIEHNBATb KA4YeCTBO U COOTBETCTBUE TEXHUYECKUM YCIOBUSIM (TEXHOIOTMYECKMM perfliameHTam) cbipbs (LUMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCITOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe NepennaBnaeMbiX MaTepmanos, NoOKa3aHum
KOHTPOJIbHO-U3MepPUTESbHBIX MPMOOPOB 1 BU3yarbHbIX Ha0MOAEHUN;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COAEepXaHNsl MeTansa n XMMUYeCKoro cocTtaBa LUMXTbl BeAeHne npoLecca
nnaBku B pexunmax, obecneyvmBaroLlLmnx MakCMMarbHoOe U3BreYeHne Mmetanna u BbiXO4 rogHoro;

- KOPPEKTMPOBATL NPOLIECCHI NnaBku fobaBneHnemM rnocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO OYTbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJS1 COCTOSIHMSA 060pyA0BaHMSA U BCMOMOraTerbHbIX MaTepuaroB Afs Npouecca NiaBfieHns B NneYu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMN NSt PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKW N BeAEHUS NMaBKu, pa3nMBKA MeTanna;

- MOHUTOPWHIa YCTaHOBMNEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapameTpoB BeAEHWsI NPOLECCOB NaBKu
(nepennaBku 1 padmHNPOBAHUA LIBETHBIX METANMOB, NMaBKN pya, KOHLUEHTPaToB, arnoMepara, orapka 1 CrnniaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbIIBNIEHNS MPUYMH HEFaTUBHbIX UBMEHEHUI NAapaMeTPOB 1 NoKasaTenen npowuecca nnaBku;

- onpegeneHns Mep No yCTpaHeHWo HEMonagok B paboTe NeyHbIX arperaToB 1 BCnomoraTensHoro obopynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U SHEPTOHOCUTENEN, NPUYUH Bpaka Unu CHWXKEHUS kadecTBa npodykumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOW AOKYMEHTaLUMM Ha OyMakHbIX U (MNK) 3NEKTPOHHBIX HOCUTENAX

WIMK-1.1.1: 3HaerT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obcnyXnBaHms
1 3KcnnyaTauum NpUMEHsieMbIX B MMPOMETanyprun NiaBuibHbIX arperaToB: OTpaXaTerbHbIX, LWAXTHBbIX,
pygoHoTEpMUYECcKux, obegHUTENbHBIX NeYen, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHOW U KNCIOPOOHO-haKenbHON
NfaBKK, NEKTPOAYroBbIX, MHOYKUMOHHBLIX Neven, (PbloMUHr-neyen, Benbu-neyemn, KOHBeEPTEPOB, PaddMHUPOBOYHbIX
KOTMNOB;

- CXEMbl TEXHOMOrMYECKOM 0OBA3KM Neyn, NogaoLmnx U OTBOASLLMX BO34YXONPOBOAOB, ra3oxon0B,
SJ'IeKTpOCH36>KeHI/IF|, KMCNOPOAHbIX, ra3oBblX, MApPOBbIX, BOOAAHbIX KOMMyHI/IKaLI,I/IVI, CUCTEM UMpKynaumm mn
oxnaxaeHus,

- OCHOBHblE€ METannypruyeckne TeXHOMNOrMmM NPon3BOACTBaA TAXKENbIX LBETHLIX METANMNoB, nsnyeckme npoLeccsl n
XMMUYECKNe peakLumn npoLiecca nnasBku LIBETHbIX METarMNoB 1 CMMaBoB;

- thakTOpbI, BNMSOLLME HA X0 TEXHOMOMMYECKOro npouecca, U cnocobbl ynpasneHus nmu;

- OEVCTBYIOLLME CTaHAAPTbl, TEXHUYECKNE YCIOBUSA, MOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHNIO N OCOPMIIEHUIO
TEXHUYECKOWN U YYETHON AOKYMEHTaLUWK;

- cneumanua“poBaHHOE NporpamMmmMHoe obecnedeHne NraBuUibHOIO y4acTKa;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30NacHOCTU Ha NaBMUITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy pabOTHMKOB NaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannoB

WMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeHTOB NpoLiecca NnaBKy;

- OLlEHMBATb Ka4yeCcTBO NpoBeAeHMS paboOTHMKAMM TEXHUYECKON ANArHOCTUKU, TEKYLLNX U KanuTasnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNIMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLMM NO Mpoueccam nnaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIOLLMX BELLECTB B OKPY)KalOLLYIO CPeay;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBrneHus

NIMK-1.2.3: BnageeT HaBblkaMu:

- KOHTPONSI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobrnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- OpraHM3auun BbINOJTHEHNST PaBOTHUKaMN TEXHUYECKOTO 0OCNY>XMBAHWS, perfamMeHTHbIX TEKYLLMX U KanuTanbHbIX
pPEMOHTOB 000py40BaHMS HA NNAaBUIIbHOM Y4YacTKe;

- KOHTpONs cobntogeHnst paboTHMKaMK TPYAOBOW OUCLIMINIIMHDI, TpeboBaHWI OXpaHbl Tpyaa, NoXKapHOMH,
NPOMBILLITEHHOW U 3KOSormyeckon 6e3onacHoOCTm

MK-1.3: CnocobeH onpepensaTb OpraHU3aunoHHbIe U TeXHUYEeCKUEe Mepbl NO BbIMOJIHEHUIO
Npon3BOACTBEHHbIX 3a4aHMN KOHBEPTEPHbLIM Nepeaenom Npom3BoACTBa TAXerbIX LBETHbIX MeTannos




WMIMK-1.3.3: BnageeT HaBblkamu:

- KOHTpONs cobnoaeHnst Tpeb6OBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BbIIBMEHNE N YCTPAHEHWE NPUYNH NX HapyLLEeHWUS,

- COCTaBIeHNE TEXHNYECKOW AOKYMEHTaL MM AN pecypcHOro U opraHMsaumoHHoro obecnevyenunst npowecca
KOHBEPTUPOBaHUS,

- PYKOBOZACTBA 3a5MBKOW LUTENHA, 3arpy3Kow kBapLeBoro ditoca 1 XornoaHbix 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrntoaeHUst YCTaHOBMNEHHbIX NapaMeTpoB npoLecca KOHBEPTUPOBAHMS, AaBneHusl, pacxoda
KOHBEpPTEpPHOro Bo3ayxa, TeMnepaTyphbl, KOHLEHTPaLMKN ABYOKUCU CEpbl B OTXOASILUMX rasax, pa3pexXeHusi B Nblnesoi
Kamepe;

- onpeaeneHus Mep no yCTpaHeHWIo NPUYNH HAPYLLUEHNS PEXUMHbBIX KapT KOHBEPTUPOBAHMS;

- BeJeHUNs1 Y4ETHOW U TEXHONOMMYECKON AOKYMEHTaLUMM Ha ByMaXKHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NIMK-1.3.2: Ymeer:

- aHanuanpoBaTb cobnoaeHNe peXnMOB B MPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBaloLLmMX NonyvyeHne
MaKCUManbHOro U3BMeYeHns MeTanna u MakCMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBAaTL NapameTpbl NpoLecca NiaBky - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLMIO OBYOKNCU CEPbl B OTXOASILLNX ra3ax, pa3pexeHne B MbifIeBON Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BU3yarbHO U C UCMOMb30BaHMeM NpUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NIIaBKW, OnpeaensaTb CTagnum n
BpEMS OKOHYaHMS TEXHOSOMMYECKOro npoLecca, rOTOBHOCTb MeTarnma K BbIMyCKy, TOTOBHOCTb LUfaka K CrivBy U3
KOHBepTEepa;

- paccunTbiBaTb MaTtepmarnbHble N SHEpPreTUyYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

NMK-1.3.1: 3HaeT:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKU, NPUHLMMBI
paboTbl U NpaBuna aKkcnnyaTaunum MexaHnM3mMoB KOHBEpPTEpPa MOPU30OHTANbLHOrO U BEPTMKAIbLHOrO TUMNa, MNyCKOBbIX U
GNOKMPYHOLLMX YCTPONCTB, KOHTPOSIbHO-U3MEPUTESbHBLIX NPUOOPOB, CUCTEM aBapPUINHOW CUrHanM3aumm,
NpUCNocobneHNn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHONOMN NPOM3BOACTBA MeaN, HUKENS;

- (hM3nKo-xMMHn4eckne CBONCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTtypbl 1
OTXOASALMX ra3os;

- CNoco0bl BbISIBMIEHMS U YCTPAHEHNS] HEMCMPAaBHOCTEN B paboTe KOHBEPTEPHOIO 000OPYAOBaHNS;

- TEXHOJIOMMYECKME UHCTPYKLUK MO BbIMNSIaBKE METAINIOB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecneyvyeHne y4acTka KOHBEPTUPOBAHWS;

- TpeboBaHNs OXpaHbl TPyAa, NPOMbILLIIEHHON, 3KONTOMMYECKOM 1 NoXXapHOoM 6e30MacHOCTM Ha yvacTke
KOHBEPTUPOBAHUS.

MK-1.4: CnocobeH opraHM3oBaTb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BOACTBaA TAXeNbIX
LBeTHbIX MeTansoB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHToB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensiTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTenbHbLIM Npubopam cobniogeHne 3agaHHbIX PexnMoB npolecca
KOHBEPTMPOBAHWS;

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

NMK-1.4.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO-TeXHI/I"IeCKI/Ie VIHCprKLlI/IM N TeXHonorm4yeckmne I/IHCprKLI,I/IVI npou,ecca KOHBepTI/IpOBaHI/IFl;
- TpeboBaHWs CTaHAAPTOB N TEXHUYECKMX YCNOBUN, NpeabsaBnsieMble K NPOAYKLUK, BbIMYCKaeMOWN y4acTKOM
KOHBEPTUPOBAHUS;

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

- OCHOBbI 9KOHOMWKMW, OpPraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHni U cobnogeHns paboTHUKaMN TEXHONOMMYECKMUX MHCTPYKLMIA 1
pernamMmeHToB;

- opraHu3saumy BbINOIHEHUS PabOTHUKAMM TEXHUYECKOTO 06CNYXNBaHWSA, PErMaMEHTHbIX TEKYLLMNX U KanuTanbHbIX
pPEMOHTOB 060pyA0OBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNNMHLI, TpeOOBaHMI OXpaHbl TPYAa, NOXapPHOMN,
NMPOMBILLITEHHOW U 3KONornyeckon 6e3onacHoCcTn

NK-1.5: Cnoco6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
nNpPpoun3BOACTBEHHbIX 3aaHUN B OTAENEeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannypruieckoro
npon3BoACTBa TAXeNbIX UBETHbIX MeTanmnoB

WIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKUN TEXHUYECKOIO COCTOSIHUSA OCHOBHOIO, BCMOMOraTensHoro o6opynoBaHus U TEXHONOMMYecKom 06BA3KM
arperatoB rmapoMeTarnyprmiyeckoro Npon3BoacTBa TSXKeNbIX LBETHbIX METAIIIOB;

- pa3paboTKn Mep No YCTPaHEHMWIO NepexoasLLmX N NPodUNakTUKe TUMOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX
peXMMoB paboThl, HENONAAOK U BHEMNMAHOBLIX NPOCTOEB 060PYAOBaHMS;




- onpeaeneHnst Mep no npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa NnepepadoTKmn NOCTynarLwmx B
rmagpomeTannyprmyeckoe npon3BoACTBO MaTepUanos;

- NPUHATUSA PELLEHUI O pexnmax o6paboTku NOCTyNMBLLMX B NepepaboTKy LUMXTbl, PAaCTBOPOB, NyfbMbl, MMApaTos.,
CMEeKOB, LWaMoB, 060POTHBLIX PACTBOPOB, NMPOMbIBHbIX U CTOYHBIX BOA, NPOAYKTOB BbILLEenaynBaHms u
knaccudumkaumm;

- OpraHM3auny TEXHUYECKU MPaBUITbHOM 3KCNyaTaumMm OCHOBHOIO 1 BCoMoraTernsHoro obopynoBaHus,
TEXHOJIOrMYECKON OOBA3KN N KOHTPOITbHO-U3MEPUTENbHBLIX YCTPONCTB B OTAENEHNM OCHOBHbIX Onepauuii
rMapomMeTansypruyeckoro NpoM3BOACTBa;

- BeleHNs1 y4ETHOW U TEXHOMNOMMYECKON AOKYMEHTALMN Ha OyMaXKHbIX M (MK) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rmapomeTannyprmieckoro npoM3BoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMOHHbIE TEXHOIOMMI 1 CPeacTBa AN aHanu3a 1 NPoBeAEeHUsI pacHeToB NapameTpoB,
PEeXMMOB M NMokasaTenen npowuecca rmapoMeTanypruieckoro Npon3BoACTBa TSHKENbIX LBETHLIX METansoB;

- BblAEPXXMBaTb TEXHOOMMYECKNE PEXMMbI HA 3aJaHHOM YPOBHE MO NOKa3aHUSIM KOHTPOSIbHO-M3MEPUTENbHbIX
NpnbopoB N AaHHLIM aHaIM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE MAapaMeTPbl TEXHOOMMYECKMX MPOLECCOB rMapomeTan-nypriieckoro nponM3BoacTea
TSDKENbIX LIBETHBIX METasOB, BIMAIOLWME HA KA4eCTBO NosTy4aemMon NpoayKumm;

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

- KOHTPONMpPOBaTb NPaBUIBHOCTb HACTPOMKM NapamMeTPoB TEXHONOMMYECKUX arperaTtoB rmapomMeTannypruieckoro
NpPon3BOACTBa;

- BbISIBMATb HApyLUEHUS1 MpaBuIT 3KCnyaTaumMm U TEXHUYECKOro 06CnyxmBaHusa o6opyaoBaHms
rMapomMeTanfypruyeckoro NPOM3BOACTBA TSXKESbIX LIBETHbIX METaroB

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, Ha3Ha4YeHne, NPUHLMN OENCTBUSA, TEXHUYECKME XapakTepPUCTUKN, Npasuna
obcnyxMBaHUs 1 aKkcnnyaTaumMm ruapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yicne cocyaoB, paboTarowmx no
OaBIEHNEM) N TEXHOSOIMYECKON apMaTypbl (3aMOpHON U PEryNUpYoLLen apMaTypbl, CUCTEMbI TPYOONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHBLIX U MOAAMLLMX YCTPONCTB U MEXAHN3MOB), MPUMEHSAEMbIX KOHTPOJSIbHO-
N3mMepuTenbHbIX NPUBOPOB, CPeaCcTB aBTOMATMKM U CUTHaANU3aumm B 0TAENEHNN OCHOBHLIX onepaumi
rmapomeTanyprmyeckoro NpoM3BoacTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin rmapomMeTaniyprmiyeckoro
NPOM3BOACTBA TAXKENbIX LIBETHbIX METAINOB;

- CNOCOObI BbISIBIEHWS U PErMaMeHT AEUCTBMIA NO YCTPAHEHMIO BbISIBMEHHbLIX HEUCNPABHOCTEN M OTKITIOHEHWI B
pexumax paboTel 000opyaoBaHNs B OTAENEHUN OCHOBHbIX ONepaumii rmapoMeTannypruieckoro Nnpon3BoaCTBa;

- TEOPUIO N TEXHOMOIUIO MMAPOMETaNNypPrnyeckoro NpoM3BoACTBa TSKENMbIX LIBETHbIX METANOB;

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

- TpeboBaHWst oxpaHbl TpyAa, NPOM3BOACTBEHHON CaHUTapWMX, NPOMbILLIIEHHON, 3KONOTMYECKOM, MOXaPHOM 1
XUMUYEeCKOM 6e30NacHOCTM B OTAENEHMM OCHOBHbIX ONepaLuin rmgpomeTaniyprmyeckoro nponM3BoacTea.

MK-1.6: Cnocob6eH opraHM3oBaThb paboTbl pabOTHUKOB OTAENeHU OCHOB-HbIX Onepauun npouecca
rmapomMeTannypruyeckoro Nnpou3BoAcTBa TAXKeNbIX LBETHbIX MeTansnoB

NIMK-1.6.2: YmeerT:

- onpeaendaTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTEnbHbIM Npubopam cobniogeHne 3afaHHbIX PEXUMOB Ha
arperaTax oTAeneHus ruapomeTannypruyeckoro NpomM3BoacTBa;

- OLEHMBATb PUCKM 1 onpeaensTb Mepbl N0 obecneyeHnto 6e30nacHOCTU TEXHONOMMYECKMX MPOLIeCCOoB B OTAENEHNN
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NMK-1.6.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE N TEXHOMNOrMYECKNE NHCTPYKLINK, TEXHOMNOrMYECKNE KapThbl, pernaMmeHThbl,
perynupyoLLme nopsgok U Nnpaeuna BedeHWs NpoLeccoB B OTAENEHUN MMAPO-MeTannyprmiyeckoro Npon3BoacTea;

- (bM3nKo-xuMmn4eckune nNpoLecchl, MCNONb3yeMbl€ B IMOPOMETaNypruyeckom Npon3BoaCTBE TSXKENbIX LBETHbLIX
MeTannos;

- MIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 9KOHOMWKMW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpaBreH s B IMAPOMETanlyprmieckomM Npon3BOACTBE;
- OCHOBbl MEHEXXMEHTA M1 KOPNMOPATMBHOWN 3TUKKU, MPUHLMMbI MOBLILLEHUS KayecTBa TPYAO0BOM XXM3HU KOMNJEKTUBA

WIMK-1.6.3:

BnapeeT HaBblkamu:

- KOHTPOSS BbIMONHEHNS NMPOU3BOACTBEHHBIX 3a4aHni 1 cobnogeHns paboTHUKaMM TEXHOMOMMYECKUX UHCTPYKLMA 1
perrnameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKMOHEHMSX U COOsIX B BeOEHNM OCHOBHbIX Onepaumin npouecca
NPOU3BOACTBA TAXeNbIX LBETHLIX METansos;

- KOHTpons cobnogeHns paboTHUKamu TpeboBaHMIM OXpaHbl TpyAa, NOXapHOW, NMPOMBILLFIEHHOW, XUMUYECKON U
aKonoruyeckon 6esonacHoctu




YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUYECKUN aHaNIN3 U CUHTE3 MH(hopMaLuun, NPUMEHATb CUCTEMHbIN
nogxoa Ansd peweHus nocTtaBfieHHbIX 3a4av

NYK-1.1: HaxoguT u aHannanpyeT MMEeIOLLYHOCA MHpOpMaLMIO 515 peLLeHNs NOCTaBeHHbIX 3agaq

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

NYK-1.2: Npegnaraet nyTu pelleH1s 3agadm Ha OCHOBE CUCTEMHOroO noaxoaa

YK-2: CnocobeH onpeaendaTb Kpyr 3agayd B paMKax NOCTaBNEeHHOM Lenu un Bbl6VIpaTb onTuMmanbHbIe
cnoco6bl ux peweHna, ncxoga m3 AeﬁCTBVIOMMX npaBoBbIX HOPM, UMeHLNXCcA pecypcoB U orpaHquHMﬁ

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

NYK-2.3: NpoBoaANT TEXHUKO — 3KOHOMMUYECKOe 060CHOBaHUE, aHanNM3npyeT aaekBaTHOCTb NMPUHUMAEMbIX peLLeHUI
C Y4ETOM LENCTBYIOLLNX NPABOBbLIX HOPM

NYK-2.2: OnpegensieT onTumanbHble cnocobbl pelleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL AeNOBYIH KOMMYHUKaLUIO B YCTHON U MMCbMEHHOWN dhopmMax Ha
rocygapcTBeHHOM A3blke Poccuickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoibrpaeT KOMMYHUKaTMBHbIE TEXHONOMMU OBLLEHMS Ha roCy4apCTBEHHOM U MHOCTPAHHOM SA3blKax

NYK-4.3: BeinonHAeT nepeBo NpodeccroHarnbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) HA roCyaAapCTBEHHbIN S3bIK U
obpaTHo

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

YK-9: CnocobeH ucnonb3oBatb 6a3oBble gedeKTonornyeckme 3HaHusi B couuanbHOW U npodpeccuoHanbLHown
ccepax

NYK-9.1: NpumeHsieT 6a3oBble AedeKTornormieckne 3HaH1s BO BCeX ccpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYeT AeeKkTonornyeckme sHaHus

NYK-9.2: BbibrpaeT MeToabl U NpMeMbl OLIEHKM NpodeccMoHanbHom cpeabl

B pe3ynbTaTe 0cBOEHUSI AMCHUIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS H0/KEH

3.1 (3HaTh:

3.1.1| 1. Teoputo 1 MPAaKTUKY MOJy4YEHHUS YEPHBIX METAJIOB.

3.1.2 | 2. OcHOBHBIE TEXHOJIOTHYECKHE MPOLECCHI IPOU3BOJICTBA UyTyHa U CTalH.

3.1.3 | 3. TexHOMOrHYECKHE TPOLECCH B METAILTYPIHH K MaTepraaooopaboTke.

3.2 | YMmeTh:

3.2.1 | 1. BeiOupats METOIBI OLICHKH XapaKTEPUCTHK IIPOIECCa MOTYYCHHS YEPHBIX METAIIIOB.

3.2.2 | 2. Onpenensars 1enu, 00beKThl, 00beMbl paboT MO TEKYLIEMY POU3BOACTBY, IPOBOAUTH TEXHOIOTUYECKHE PACUETHI MO
JOMEHHOMY M CTaJICTUIaBUIIBHBIM ITPOLIECCaM.

3.2.3 | 3. OcyuiecTBIATh U KOPPEKTUPOBATH TEXHOJIOTMUYECKHUE TTPOLECCHI B METAILTYPIHH U MaTepuanoodpaboTke.

3.3 | Bragern:

3.3.1| 1. HaBblkaMu MHTEpIPETALY PE3YJIbTATOB OLIEHKU XapaKTEPUCTHUK IPOLECcCa OIYUYEHUs] YEPHBIX METaJLIOB.

3.3.2 | 2. HaBbikamu pa3pabOTKH, COTJIACOBAHUS U YTBEPIKIACHUS paboueii TOKYMEHTAIUY JIsl IPOBECHUS TEXHOIOTHISCKIX
IIPOLIECCOB MIPOU3BOCTBA UyTyHA U CTAJIH, COOMPATh, 00pabaTHIBATH U aHATU3UPOBATH NCXOJHYIO HHPOPMALHUIO 110
TEXHOJOTUYECKUM IIpoIieccaM U 000pyJOBaHHUIO pa3pabaThIBaTh IPOrpaMMy MEPOIIPUSTHI 10 yITYYIICHUIO

3G GEKTUBHOCTH CYIIECTBYIOIINX TEXHOIOTHUECKUX MPOIIECCOB.

3.3.3 | 3. HaBbIkamMu OCYIIECTBICHHUS U KOPPEKTUPOBKH TEXHOIOTHIECKUX MPOIECCOB B METAJUTYPTHH M MaTepruaioo0paboTKe.
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