HerocynapcrBeHHOe 4YacTHOe 00pa3oBaTe/ibHOE
yupe:xJaeHHue BhICIEro 00pa3oBaHus
«Texuuuecknit ynusepcurer Y ['MK»

&
.v&* &
o¥

5 » wW

F 3
79 "Tex”"‘wcxm"

QA H AN

Hp — /

"

“omom

..}
S

29.06.2021

AHHOTALIUSI PABOYEUW MTPOI'PAMMBbI

JTUCHUILITAHBI

TEOPUS METAJIVTYPITHUECKHUX ITPOLHECCOB
Teopusi 3J1eKTPOXMMHYECKHUX MPOIIECCOB

3akperuieHa 3a kadeapoii

VueOHBIN TU1aH

Ksamuduxanms

®dopma o0ydeHus

OO0mast TpyA0eMKOCTh

YacoB 1o yuyeOHOMY ILTaHy

B TOM YHCJIC:

AYAUTOPHBIC 3aHATHSA

CaMOCTOATEIbHAA pa60Ta

YaCoOB Ha KOHTPOJIb

MeTaJIypruu

722.03.02_21 00 Metamrypru 3aogHoe 4,6 ®TOC+++.plx

Hampasnenne 22.03.02 Metamryprust IIpodmns moarotoBkn "MeTauryprust IIBETHBIX

MeTaJIoB"
O0axanaBp
3a04YHas
23ET
72 Bunbl koHTpOIIS Ha Kypcax:
3ayeTsl 3
8
60
4

Pacnpez[enel-me YacoB JUCHUIIVIMHBI IO KypcaM

Kypc 3
Bun 3ansruii vII | P Hroro
Jlexiun 4 |4 |4 |4
Jlaboparopusie 4 4 |4
Uroro ayn. 8 8 |8
KonrakTnas pabora |8 & |8
Cam. pabora 60 [ 60 | 60 | 60
Yackl Ha KOHTPOJIb 4 (4 |4 |4
Uroro 72 (72172 (72




Pa3paboTunk nporpaMmsr:
0-p xum. HayK, npogh. kagedpwl, Jlebedes Braoumup Anexcanoposuy

Pabouas nmporpamMma JUCIUILIHHBL
Teopus MIEKTPOXHUMHYECKHX MPOLECCOB

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"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4UTH TEPMOANHAMUKY ¥ KHHETUKH IEKTPOAHBIX MPOLIECCOB B BOAHBIX PACTBOPAX, 3aKOHBI, HCIIOIb3YEMbIe IS OMUCAHUS
JNEKTPOXUMHUYECKUX MPOLIECCOB B METAJUTYPIHHU LIBETHBIX METAIIIIOB;

-BBIpa0OTaTh y 00YJAIOIINXCS CITIOCOOHOCTH IPAaBUIIEHO BEIOMpPATh METOIBI pacyeTa BETHIHUHBI 3.]1.C., CTAHJAPTHBIX, YCIOBHBIX
CTaHIAPTHBIX, PABHOBECHBIX M OKHCINTEIHHO-BOCCTAHOBUTEIBHEIX OTCHITHAJIOB,

-IpHOOPECTH HABBIKU pacueTa BETHIHH IEKTPOXUMHUUECKOH, KOHIIEHTPAIIMOHHOM U (a30BOi MOISIPHU3ALUH, TOKOB OOMEHA U
i dysun, ko3 GULHUEHTOB TIEpeHOca, PACIPEISIICHUS TOKa MEXK/ITy KOMIIOHCHTAMH TIPH X COBMECTHOM Pa3psiaie, IapaMeTpoOB
AIIEKTPONH3A.

1.1 3apaumn

IMTponecc n3ydeHUs TUCIUIUIMHBI HATIPABJICH Ha ()OPMUPOBAHKE CIEIYIOINX KOMIICTCHITHH:
-yMEHHE UCTIONB30BaTh (hyHAaMEHTAIbHbIE OOICHHKCHEPHBIC 3HAHMUS.

2. MECTO JUCIIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/IbBHOU ITPOI'PAMMBbI

Hukn (paznmen) OIT: | b1.B.01

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | Beiciias MmaTemaTuka

2.1.2 | MaremaTHUeCcKHEe U €CTCCTBCHHO-HAYYHBIC aCIICKThI l'lpO(beCCPIOHaJ'[BHOfI ACATCIIBHOCTHU

2.1.3 | MeTposiorusi, CTaHAAPTU3AIUS U cepTUHUKAIUS

2.1.4 | OcHOBBI 6€30MaCHOCTH METaUTyPrH4eCKHX TEXHOJOTHUH

2.1.5 | OcHOBBI KOMMYHUKAIIUH U MPABOBON KYJIBTYPHI

2.1.6 | OcHOBBI KpHucTa/LIOrpadUK U MUHEPATIOTUI

2.1.7 | OcHOBBI (OpMHUPOBAHHS MUPOBO33PEHHS B TIPO(PECCHOHATBHON JEATEILHOCTH

2.1.8 | IlpaBoBeneHue

2.1.9 | IlpuknagHple acnieKThl (PU3UKO-XUMHUYSCKUX 3HAHUN

2.1.10 | ConpoTHBIICHHE MaTEpUAIIOB

2.1.11 | Temno¢uzuka

2.1.12 | ®U3UKO-XHUMUSI METALTYPIrHIECKUX MIPOIECCOB U CUCTEM

2.1.13 | ®usnueckass XUMUs

2.1.14 | dunocodus

2.1.15 | Xumus MeTtasuiaoB

2.1.16 | Dxonorus

2.1.17 | ODxoHOMUYECKasi TeOpUs

2.1.18 | BezonacHOCTD KU3HEAEATEILHOCTH

2.1.19 | BBenenune B CrienuabHOCTh

2.1.20 | Bceobmas uctopus

2.1.21 | IHOCTpaHHBIN S3BIK

2.1.22 | Mludpopmarunka

2.1.23 | Uctopus Poccumn

2.1.24 | KomnbroTepHast rpaduka

2.1.25 | O3HakoMUTEIbHAS IPaKTHKA

2.1.26 | Pycckuil sA3bIK U KyJIbTYpa pedu

2.1.27 | YueOnas mpakTHka

2.1.28 | dusnka

2.1.29 | Xumus

2.1.30 | Oxonoruyeckue mpoOIeMbl METAJUTYPrHYECKOTO IPOU3BOJICTBA

2.2 | Jucuuniauubl (MOAY/IHM) U MPAKTHKH, JJI KOTOPBIX OCBOEHHE JAHHOM AUCHUILUIMHBI (MOAY/I51) HEOOX0IUMO KAaK
npeaiiecTBymoLiee:

2.2.1 | JIuteiiHoe POU3BOJCTBO

2.2.2 [ Meramryprusi CBUHIA U COITyTCTBYIOIIUX HIEMEHTOB

2.2.3 | Metannyprust LIMHKa U COIYTCTBYIOLIUX IEMEHTOB

2.2.4| O6paboTKa METaIOB JAaBJICHAEM

2.2.5 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIIBHOE €TI0

2.2.6 | TepmooGpaboTka

2.2.7 | DOxOHOMHKA W YIpaBJlIeHUE Ha NPEANPUATUI




2.2.8 |TocynapcTBeHHasi UTOroBasi aTTecTalMs

2.2.9 [ 3ammTa BBITYCKHOHM KBATH(HUKAIOHHONW paboTHI

2.2.10 | [TogroroBka K mpoueaype 3alluTHl BEITYCKHON KBaTH(UKAIHOHHON paboTHI

2.2.11 | [IpenaummomMHasi MpaKkTUKa

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCILIATIIUHBI
(MOJY.JIST)

OlNK-1: CnocobeH pelwaTtb 3aaaym npodeccuoHanbLHoOn AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNIMPOBaHNA,
MaTemMaTU4ecKoro aHanu3a, ectTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamy MaTteMaTU4eCcKoro aHanumaa n MogenmpoBaHus

NOIK-1.2: YMeeT: BbISIBNATb NPUYMHbLI HECOOTBETCTBUS NapaMeTpPOB TEXHOMOMMYECKOro npouecca, NPorHo3mMpoBaTh
nosefeHne npouecca Ha OCHOBE MaTeMaTMYeCKMX Moaernen

NOIK-1.1: 3HaeT: pn3MKO-XMMMUYECKME OCHOBLI U METOAbI MaTEMaTUYECKOroO MOAENMPOBAHNS METaNNypPrmieckmx
NpOLEeCCOB MOSTyYeHUs LIBETHbLIX METanNM0B

OlNK-2: CnocobeH y4dyacTBOBaThb B NPOEKTUPOBAaHNN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUNY€E€CKUX, IKOJTIOrM4eCKnx n coumanbHbIX orpaHquHMﬁ

MOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBbEKTOB, CUCTEM M TEXHOITOMMYECKUX NPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, KONMOMMHYECKNX N CoLManbHbIX OCOOEHHOCTEN MeTannypruyeckoro NponM3BoACcTBa

MNOTIK-2.3: BnageeT: HaBblkaMu MPOEKTHOM AeATeNbHOCTH

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

OlNK-4: CnocobeH npoBOAUTL U3MepeHUs n HabnaeHus B cepe npoceccMoHanbLHON AeATENLHOCTH,
obpabaTbiBaTb U NpeacTaBnATb 3KCNEepUMEHTanbHble AaHHbIe

NOIK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToabl 06paboTKn aKCNEePUMEHTANbHbLIX AAHHbIX

NOTK-4.3: BnageeT: HaBblkaMu NpoBeAEHUSA U3MEPEHMIN N X 0BpaboTkm

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

OMNK-5: Cnoco6GeH peluaTb Hay4YHO-UCCrieaoBaTeNbCKME 3a4a4m Npy ocyLlecTBieHUMU npodeccuoHanbHoOu
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEeHHbIX MH(POPMALMOHHBLIX TEXHONOIMIN U NPUKIAAHbIX annapaTHo-
nporpaMMHbIX CPeacTB

MOIK-5.2: YMeeT: npuMeHsATb MHpOPMaLMOHHbIE TEXHOMNOMMM U NPorpaMMHoe obecrnedeHne Ans peLleHnst HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHus LUBETHbIX MeTanoB

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

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

OlNK-6: Cnocob6eH npMHMMaTbh 060CHOBaHHbLIE TEXHUYECKUE pelieHUsi B Npod)eCCUOHaNnbLHON OeATEeNbHOCTHU,
BblOMpaTb 3chdekTuBHLIE U 6e30nacHble TeEXHUYECKue cpeacTBa U TEXHONOrnum

NOIK-6.3: Bnageet: HaBblkamun Bbibopa adhpeKkTUBHbIX M Be30NacHbIX TEXHUYECKUE CPeacTB U TEXHOMNOMIA

MOIK-6.1: 3HaeT: 0CHOBbI TEXHOITOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METanoB

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOJTOMMYECKOM MPoLEecce Mo pesynbTataM MOHUTOPUHIa U
npvHUMaTb 060CHOBaHHbIE peLleHuns

OlMK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AaHHYIO C
npodeccuoHanbLHOM AeATENLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHBIMU JOKYMEeHTaMu
MeTaruypru4yeckon oTpacnm

NOMK-7.2: YMeeT: aHanManpoBaTh, TEXHUYECKYH AOKYMEHTALIMIO TEXHOMOMM-4ECKOro NpoLiecca 1 NpuHUMaThL
000CHOBaHHbIE peLLeHUs

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

MOIK-7.1: 3HaeT: 0CHOBbI COCTaBMEHUS N UCMONb30BaHNS HOPMaTUBHbBIX JOKYMEHTOB MeTannypruyeckon otpacnu

NK-1.1: Cnoco6eH onpene-nAaATb oOpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3afaHU1 NNaBUSIbHbIM nepeaeniomMm nNnpom3BoacTBa TAXesbIX LUBeTHbIX MeTannoB

NMK-1.1.1: 3HaeT:

- YCTPOMCTBO, Ha3HayeHNe, TEXHUYECKNE XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTHY, NpaBuna obCcnyxmBaHusi
W 3KcnnyaTaumMm NpUMeHseMbIX B MMPOMETannyprun nnaBumbHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pyoHoOTEpMUYECKUX, 06eOHUTENBHBLIX NeYen, neven BaHokoBa, KNCNOPOAHO-B3BELLIEHHONM U KUCOPOLHO-haKebHON
Nnaeku, 3aNeKTPOAYrOBbIX, MHOYKLUMOHHBLIX Neven, (obloMUHI-NeYen, BenbL-nevemn, KOHBEPTEPOB, PaUHNPOBOYHBIX
KOTIOB;

- CXEeMbl TEXHOJOIMYECKON 0BBA3KM Neyn, NogaroLwmnx U OTBOASLLMX BO34yXONPOBOAOB, ra3oxo40s,
3NeKTpocHabXeHWs1, KNCITOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYIALUN 1




OXNaXXaeHus;

- OCHOBHblE MeTannypriuyeckmne TeXHOMOrM NPON3BOACTBA TAXENbIX LIBETHbIX MeTannos, uUanyeckne npoLeccsl 1
XMMUYECKMe peakuummn npoLecca nnaBky LIBETHLIX METarnmnos 1 CrnnaBos;

- (paKTOpPbI, BAMSAIOLLME HA X0 TEXHOMOMMYECKOro NpoLiecca, U crnocobbl ynpasneHns uMmu;

- AeiicTBYIOLNE CTaHaaPThl, TEXHUYECKME YCIOBUS, MOMNOXKEHNUSA M UHCTPYKLIMK MO COCTABMNEHNIO U 0DOPMIIEHNIO
TEXHNYECKOW U YYEeTHOW JOKYMEHTaLuUu;

- cneunanuanMpoBaHHoe NporpammHoe obecneyeHre NnaBUbHOM y4acTKa;

- TpeGoBaHWs oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOIMYECKOoi 1 NoXapHol 6e30NacHOCTU Ha MaBUbHOM y4acTke

NMK-1.1.2: YmeerT:

- OLleHMBaTb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCNOBUSM (TEXHOSNTOMMYECKUM perfiaMmeHTam) Cbipbs (LUNUXTbI) U
3HeproHocuTernen (ras, MasyT, KOKCUK, CXaTbI BO3OyX, KUCNOPOS, a30T);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE JaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, NoKa3aHum
KOHTPONbHO-U3MepPUTESNbHBIX MPUOOPOB 1 BU3YyarbHbIX HAOMAEHNI;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTU OT CoAepXaHNsl MeTansa 1 XMMUYeCKoro cocTtaBa LUMXTbl BeAeHNe npoLecca
nnaBku B pexunmax, obecnevmparoLlLmnx MakCMMarbHoe U3BreYeHne metanna u BbIXO4 rogHoro;

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

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJS1 COCTOSIHMSA 060pYA0BaHMSA U BCMOMOraTesibHbIX MaTepuaroB Afs Npouecca NiaBfieHns B NneYu;

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

- MOHUTOPWHIA YCTAaHOBMNEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapameTpoB BEAEHMSI NPOLECCOB MNaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANOB, NMaBKW pya, KOHLEHTPaToB, arnoMepara, orapka 1 CrnaBoB,
(PbIOMUHIOBaHWS, BENbLEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbISIBMIEHUNS MPUYMH HEraTMBHbIX UBMEHEHUI NapaMeTpPOB 1 NoKasaTenen npowuecca nnaBku;

- onpegeneHns Mep No yCTpaHeHWo HeEMonagok B paboTe NeYHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa NpodyKumm (paboT, ycnyr);

- BeleHNs1 y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALMM Ha OYMaXKHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENAX

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

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMU U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam nnaBKu;
- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIDPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPY)KaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeHTOB NpoLecca NnaBKy;

- OLlEHMBATb Ka4yecTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKK, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

MIMK-1.2.3: BnageeT HaBbikamu:

- KOHTPOISI BbINMOSTHEHUS NPOU3BOACTBEHHbIX 3a4aHUn 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1
pernameHToB;

- opraHv3aumy BbINOMIHEHUSA PabOTHUKaMM TEXHNYECKOTO 06CNYXNBaHWSA, PErfaMeHTHbIX TEKYLLUNX U KanuTamnbHbIX
peMOHTOB 060pyAOBaHMSA Ha NNABUIIbHOM Y4acTKe;

- KOHTpOnsi cobntogeHns paboTHUKaMn TPyAOBOW OUCLMNNMHBI, TpeboBaHMIM OXpaHbl TPYAa, NOXapHOMW,
NMPOMBILLITEHHOW U 3KOJorMyeckon 6e30nacHoCT

MK-1.3: Cnoco6eH onpegenaTb opraHU3aulMoOHHbIEe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npon3BOoACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM NepeneriomMm npon3BoAacTBa TAXeNbIX UBETHbIX MeTanmioB

UMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3HaYeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKNE XapaKTepUCTUKN, NPUHLMNGI
paboTbl M NpaBuna sKcnyaTaumMm MexaHn3MoB KOHBEpPTEpa roOpM30HTanbHOrO 1 BEPTUKANbHOIO TUNa, MYCKOBbIX U
BGroKUpYIOLLIMX YCTPONCTB, KOHTPOSbHO-N3MepUTENbHbLIX MPUOOPOB, CUCTEM aBapUNHON CUrHaNM3aumu,
NpPUCNocobneHnin N UHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMNOMMW NPON3BOACTBa MeAW, HUKENS;

- (bm3nko-xummnyeckue cBONCTBA, COCTAB XMOKOIO LUTENHA, LWMXTOBBIX, 3anpaBoOYHbLIX MaTepuanos, nuraTtypbl 1
OTXOSALLMX ra3os;

- CNocobbl BbISBNEHUS N YCTPaHEHMs HeMCnpaBHOCTEN B paboTe KOHBEpPTEPHOro obopyaosaHus;

- TEXHOJOMMYECKME UHCTPYKLMK MO BbINaBke MeTarnoB B KOHBEPTEPE;

- cneumanuaMpoBaHHOe NporpamMmmHoe obecneyeHne yyactka KOHBEPTUPOBAHWS;

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

WMIMK-1.3.3: BnageeT HaBblkamu:
- KOHTpOnsi cobntogeHns TpeboBaHWI TEXHONOMMYECKUX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBAHUS, ONepaTUBHOE




BbISIBNIEHNE U YCTPAHEHWE NMPUYUH UX HapyLUEHWS;

- COCTaBMeHWe TEXHNYECKON AOKYMEHTaLMN ANs PecypcHOro N opraHnsaumoHHoro obecneyeHns npouecca
KOHBEPTMPOBAaHWS;

- PyKOBOACTBA 3aNMBKOW LUTENHA, 3arpy3kow kBapLeBoro dnitoca 1 XornoaHbIx o6opoToB B KOHBEPTEP;

- MOHUTOPWHra cobrnofeHNs yCTaHOBIEHHbIX NapamMeTpoB MnpoLecca KOHBEPTUPOBAHUS, AaBIeHns, pacxoia
KOHBEPTEPHOro Bo3adyxa, TeMnepaTypbl, KOHLEHTPaUMN ABYOKUCU Cepbl B OTXOOALLMX ra3ax, paspexxeHns B Nbinesown
Kamepe;

- onpegeneHus Mep no yCTpaHeHWIo MPUUYNH HAPYLLIEHNS PEXUMHbIX KapT KOHBEPTUPOBaHUS;

- BeeHUs Y4eTHOWN 1 TEXHONOrMYECKON AOKYMEHTaUMN Ha ByMakHbIX 1 (MK) SNEKTPOHHBIX HOCUTENSAX

NIMK-1.3.2: YmeerT:

- aHanua3npoBaTb CobrnoaeHne peXXMMOB B NPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NONyvYeHne
MaKCMManbHOro U3BreYeHus MmeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOppEeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTPaLUIO ABYOKNCU CEPbI B OTXOASILUX ra3ax, pa3peXeHne B MblfIEBON KaMmepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yasibHO U C UCMOSb30BaHMEM NpUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NITaBKU, ONpeaensaTb cTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTarsa K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEPA;

- paccuynTbiBaTb MaTepuarnbHble U SHepreTMyeckme NoToKM npoLecca KOHBEPTUPOBAHNS.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BOACTBaA TAXeNbIX
LUBeTHbIX MeTansfoB

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPOS BbIMOMHEHNS NMPON3BOACTBEHHbIX 3a4aHni 1 cobnogeHns paboTHUKaMM TEXHOMOMMYECKUX NHCTPYKLMIA 1
pernaMmeHTos;

- opraHv3aumy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXMBaHWS, perfamMeHTHbIX TEKYLUMX U KanuTanbHbIX
peMOHTOB 060pYyAOBaHMSA Ha y4acTke KOHBEPTUPOBaHUS;

- KOHTpons cobnogeHns paboTHMKamMun TPyAOBOM OUCLUMMNMHLI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOMW,
NPOMBILLIIEHHOW N 3KoNornmyeckon 6e3onacHoCTu

NMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHUKOB MO COOMIAEHMIO pernameHToB NpoLlecca KOHBEPTMPOBAHWS;

- onpeaenaTb BU3yarbHO U MO KOHTPOSbHO-U3MepuTenbHbIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblbMpaTb Hanbonee ahEKTUBHBIV BapuaHT peLleHnst paboTHUKaMu NOCTaBIEHHLIX 3a4ay C Y4ETOM
BO3MOXHOCTEN, PECYPCOB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMM U TEXHONOMMYECKNE MHCTPYKLIMM NpoLecca KOHBEPTUPOBAHMS,
- TpeboBaHNsi CTaHAAPTOB M TEXHUYECKMX YCIOBUI, NpeabsaBnsieMble K NPOAYKLMK, BbIMYCKAaeMOW y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIOLLMX BELLECTB B OKPY)KalOLLYIO CPeaY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBrneHus

MK-1.5: Cnoco6eH onpenenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOoACTBEHHbIX 3agaHun B oTOeNeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannyprunieckoro
npoun3BoACTBaA TAXeNbIX UBETHbIX MeTanmnoB

MIMK-1.5.3: BnageeT HaBbikamu:

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

- pa3paboTKn Mep No YCTPaHEHMWIO NepexoasLLmX U NPodUNakTUKe TUNOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX
pexXMMoB paboTbl, HEMNONAAOK U BHEMNMAHOBBLIX NPOCTOEB 060PYAOBaHMS;

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

- NPUHSATUSA PELLEHUI O pexnmax o6paboTku NOCTyNMBLUMX B NepepaboTKy LUMXThbl, PACTBOPOB, NyJbMbl, MMApaToB.,
CMEeKOoB, LWaMoB, 060OPOTHBLIX PAaCTBOPOB, MPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLEenavnBaHms u
knaccucmkawmu;

- opraHM3auun TEXHUYECKM NpaBUiibHON 3KCMyaTaumMmM OCHOBHOIO U BCromoraTenbHoro obopyaoBaHus,
TEXHOJOrMYECKON 0BBSA3KN N KOHTPOITbHO-M3MEPUTENbHBLIX YCTPOWCTB B OTAENEHNM OCHOBHbLIX Onepauuii
rmapomeTannyprmyeckoro npomM3BoacTBa;

- BeleHNs1 y4eTHOW U TEXHONOMMYECKON AOKYMEHTALMN Ha OYyMaXKHbIX M (MnK) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rMapomMeTaniypruyeckoro NpoM3BoACTBa

WNIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, Ha3Ha4YeHne, NPUHLUMN OENCTBUSA, TEXHUYECKMEe XapakTepPUCTUKN, Npasuna
obcnyxMBaHUs 1 aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yicne cocyaoB, paboTarowmx no
OaBIEHNEM) N TEXHOSOMMYECKON apMaTypbl (3aMOpHON U pPerynupytoLen apMaTypbl, CUCTEMbI TPYOONPOBOAOB,
HaCOCHOIO X03ANCTBA, 4O3MPOBOYHbLIX U MOAAILLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-




n3MepuTernbHbIX NPMGOPOB, CPeACTB aBTOMATVKM U CUTHaNM3aummn B OTAENEHUN OCHOBHBIX ornepauui
rMapomeTannypruieckoro NponsBoaCcTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHOMOMMYECKNE MHCTPYKLUM MO BEAEHMWIO onepaLmii rmapoMeTanypriyeckoro
NPOM3BOACTBA TAXENbIX LIBETHLIX METANOB;

- CMOCOoGbI BbISIBNEHWS U perfamMeHT OeNCTBUI MO YCTPaHEHUIO BbIABNEHHbLIX HEUCNPABHOCTEN U OTKINOHEHWI B
pexunmMax paboTbl 060pyaoBaHNA B OTAENEHUN OCHOBHBIX ornepauuii rapoMeTanypruieckoro NpousBoacTBa;

- TEOPUIO U TEXHOOIIO TMOPOMETaNNYPru4eckoro NPon3BoACTBa TAXKErbIX LIBETHLIX MeTasnsoB;

- UIHCTPYKLMM Mo oGecrneyvyeHmnio COXpaHHOCTU AparoLeHHbIX MeTarnoB U NPOAYyKTOB, CoAepXKallmxX AparoLeHHble
meTannbl;

- TpeGoBaHWs oxpaHbl TpyAa, NPOU3BOACTBEHHOWN CaHUTapUK, NPOMBILLIIEHHON, 3KOMOMMYECKOW, MOXKapHOW U1
XMMUYecKol 6e30MacHOCTM B OTAENEHUN OCHOBHLIX Onepauuii rmapomMeTanyprmiyeckoro NponsBoacTBea.

NIMK-1.5.2: YmeerT:

- ucnonb3oBaTb MHPOPMALMNOHHbIE TEXHOIOMMI N CPeACcTBa AN aHann3a 1 NPoBEeAEHWSI pacHeToB NapameTpoB,
PEeXMMOB M NoKasaTenen npowuecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHKENbIX LBETHLIX METarsos;

- BblAEPXXMBaTb TEXHONOMMYECKNE PEXMMbI Ha 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOJSIbHO-M3MEPUTENbHbIX
NpnbopoB 1 AaHHLIM aHAINM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE NAapaMeTpbl TEXHOMOMMYECKMX MPOLECCOB rmMapomeTan-nypriyeckoro nponM3eBoacTea
TSOKENbIX LBETHBIX METanoB, BMAIOLWME Ha Ka4eCTBO NoydaemMon NpoayKumm;

- yNpaBnsTb NpoLeccamu rmapomeTansiyprmieckor nepepaboTku pyq U KOHLUEHTPATOB TsHKEMbIX LIBETHbIX MeTannos,
NPOMpPacTBOPOB, MPOMbIBHbIX U CTOUHbLIX BOS;

- KOHTPONMpPOBaTb NPaBUIBHOCTb HACTPOMKM NapamMeTPoB TEXHONOMMYECKNX arperaTtoB rmapomMeTannypruieckoro
Npon3BoOACTBa;

- BbISIBIATb HApyLUEHUs! MpaBuIT 3KCnyaTaumMm U TEXHUYECKOro 06cnyxmBaHusa o6opyaoBaHus
rMapoMeTanypruyeckoro NPOM3BOACTBA TSXKESbIX LIBETHbIX METaroB

MK-1.6: Cnoco6eH opraHnsoBaTb paboTbl paboOTHUKOB OTAENEeHU OCHOB-HbIX onepauui npouecca
rmapomMeTanslyprumyeckoro npon3BoAcCTBa TAXeNbIX LBETHbIX MeTamnsioB

NIMK-1.6.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE N TEXHOMOrMYECKNE NHCTPYKLINK, TEXHOMNOIMYECKNE KapThbl, pernaMmeHThbl,
perynupyioLine nopsaok 1 npasuna BegeHusi NPoLEeCccoB B OTAENEHUU Mtapo-MeTannyprnyeckoro npomM3BoacTsa;

- (hm3anKo-xummn4eckune npoLecchl, MCNONb3yeMble B rMOPOMETaNypruyeckom Npon3BoaCcTBE TAXKENbIX LBETHbLIX
MeTannos;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHbIe
mMeTann.l;

- OCHOBbI 9KOHOMUKMW, OpraHn3aLmm Npon3BoACTBa, Tpyaa U ynpasreH s B TMAPOMETanlyprmieckoM Npon3BOACTBE;
- OCHOBblI MEHEXXMEHTA M1 KOPNMOPATUBHOWN 3TUKWU, MPUHLMMbI MOBLILLEHUS Ka4yecTBa TPYAO0BOM XXM3HN KONJEKTUBA

WIMK-1.6.2: YmeerT:

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rmapomMeTaniyprmiyeckoro NnpomM3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOSOMMYECKMX MPOLECCOB B OTAENEHNN
rmapomeTanyprmieckoro npomsBoacTea

WNIMK-1.6.3:

BnapeeT HaBblkamu:

- KOHTPOIS BbIMOMHEHUS MPOM3BOACTBEHHBIX 3a4aHui U cobnogeHns paboTHMKaMM TEXHOSTOTMYECKMX MHCTPYKLMIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN pabOTHUKOB NPU OTKMOHEHUSX U cOOsIX B BeAEeHNM OCHOBHbIX onepaumin npouecca
Npon3BOACTBA TAXKENbIX LIBETHbIX METANMNOB,

- KOHTpONs cobnoaeHns paboTHMKaMu TpeboBaHUIN OXpaHbl Tpyaa, NOXapHON, NMPOMBbILLIIEHHOW, XMMUYECKOWN U
aKonormyeckon 6esonacHocTn

YK-1: Cnoco6eH ocyLecTBNATbL NOUCK, KPUTUYECKUINA aHanu3 U CUHTe3 nHdgopmaumm, NPUMEHATb CUCTEMHbIN
noaxon ANA pewweHus nocTaBieHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuaupyeT umetoLLyocs MHOopMaLmIo A peLleHns NocTaBneHHbIX 3agad

NYK-1.3: AHanusupyeT npeaniaraemoe peLleHne ¢ y4eTOM ero JOCTOMHCTB U HEOOCTaTKOB

NYK-1.2: NpegnaraeTt NyTu peLlleHns 3agayn Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNiv U BbioMpaTb OoNTUManbHble
CNoco6bl UX peLleHus, UCXoAA U3 AeNCTBYHOLNX NPABOBbIX HOPM, UMEKLLUUXCSH PECYPCOB U OrpaHUYEeHUn

NYK-2.3: TpoBoaANT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHUE, aHann3nMpyeT afekBaTHOCTb MPUHUMAEMbIX peLLIEeHNI
C Y4eTOM AENCTBYIOLLMX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

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

YK-4: Cnoco6eH ocyLlecTBNATL AeNIOBYH KOMMYHMKaLMIO B YCTHOW U NTMCbMeEHHOW chopMax Ha
rocyaapctTBeHHOM s3bike Poccunckon ®epepaumm n MHocTpaHHOM(bIX) A3blke(ax)

NYK-4.1: BoibrpaeT KOMMYHUKaTUBHbIE TEXHONOMMU OBLLEHMS Ha roCcy4apCTBEHHOM U MHOCTPAHHOM A3blKax




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

obpaTHo

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

B pesyabTaTre 0CBOCHHS JUCHMILINHBI (MOAYJ/I1) 00y4aromuiics 10/ KeH

3.1

3HaTb:

3.1.1

1. OcHOBHBIC MOHATHA, TapaMETPbl, COOTHOLICHHUA U 3aKOHBI, UCITOJIb3YEMBIC JIsI OITMCAHUA SJICKTPOXUMHNYCCKUX
IIPOIIECCOB B METAJUTYPTUHN OBETHBIX MCTAJJIOB.

3.1.2

2. CriocoObI BEISIBJICHUS O0OBLEKTOB JJI YIIYUIICHUA B TCXHUKE U TCXHOJIOTHH.

3.2

YMmernb:

3.2.1

1. Boibupath MeTobI pacyeTa BeTHYHUHBI 3.11.C., CTAHAAPTHBIX, YCIOBHBIX CTaHIapPTHBIX, PABHOBECHBIX H OKUCIHUTEIBHO-
BOCCT@HOBUTEJIBHBIX ITOTCHIIMANIOB, HCIIOIB30BaTh METOJIOJIOTHIO PACUETa BEINUHH IEKTPOXUMHUECCKOH,
KOHIICHTPAIMOHHON ¥ (ha30BOH MOJIAPU3aNH, TOKH 0OMeHa B KO PHITIEHTHI TepeHoca, peebHbIe TOKH Tuhdy3nH,
pacIpeneneHie Toka MEXX Iy KOMIIOHEHTaMH IPU UX COBMECTHOM pa3psizie T100 HOHU3AIMHU, TapaMeTphl 3IeKTPOIN3a.

322

2. BBISIBIATE OOBEKTHI JUTA YITy4YOICHUS B TEXHUKE U TEXHOJIOTUH.

33

Baagern:

3.3.1

1. HaBbIkaMH BBINOJIHATH TEXHOJIOTHYECKHE PACUETHI JIEKTPOXUMHUYECKUX IPOLIECCOB C HCIIOIb30BAHUEM
cymectBytoumx IT-rexHonoruid.
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2. HaBbIkaMu BBISBIICHHS OOBEKTOB AT YIIYYIICHUS B TEXHUKE U TCXHOJIOTHH.
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