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1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

-M3y4eHne (PU3NKO-XUMHIECKAX OCOOCHHOCTEH, TEXHOIOTHH, OCHOBHOTO 000pPY/I0BaHHS METAJUTypPTHUECKHIX OIEPaIHi,
IPUMEHAEMBIX Ha COBPEMEHHBIX IIPEANPUATHAX LIBETHON METaJlllypruy;

-M3y4YeHHEe KOMIUICKCHOTO HCTIOIB30BaHNUS ChHIPBsI, O€30TXOAHBIX YCIOBHH JEATEIBHOCTH MIPON3BOACTBA, MUHIMH3AIHS
SHEPIreTUYECKUX 3aTPAT, OXPaHbl OKPYXKAIOLIEH Cpebl.

1.1 3agaun

IIpouecc n3ydeHns TUCIUIIIMHEI HATIPABIICH Ha ()OPMUPOBAHKE CIICIYIOMINX KOMIIETCHIINH:

-F'OTOBHOCTBH COYCTAThb TCOPUIO U MPAKTUKY IJId PEHICHUS NHXKCHEPHBIX 3a/1a4;

-CHOCOOHOCTB MPUMEHSTH B MIPAKTHYCCKON JEATENbHOCTH IPHHLMIIBI PALIMOHAIBHOTO HCIIOIb30BaHHS IPUPOIHBIX PECYPCOB U
3allUThI Opr)KaIOH_[Cﬁ CpCabIl;

-CIIOCOOHOCTB MCIIOJIB30BATH MPOLECCHBIN MOAXO0/;

-F'OTOBHOCTbH IPOBOAUTDH paC‘{éTbl 1 J1eJ1aTh BBIBOABI IPU PEIICHUN MHIKCHEPHBIX 3a/1a4;

-CHOCOOHOCTB OCYIIECTBIATh H KOPPEKTHPOBATh TEXHOJIOIMYSCKUE IPOLIECCHI

B METAJUTypPTHUH U MaTepHAIoo0paboTKe.

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 | Beiciias MaTemMaTuka

2.1.2 | IHOCTpaHHBIH S3BIK

2.1.3 | Marematu4deckue u €CTECTBCHHO-HAYYHBIC aCIICKThbI HpO(bﬁCCHOHaHLHOﬁ JACATCIIBPHOCTH

2.1.4 | MeTopl KOHTPOJISI U aHAJIHM3a BEIIECTB

2.1.5 [ Merponorus, cTaHgapTU3aIys U cepTH(UKaAIMs

2.1.6 | OCHOBBI KOMMYHUKAIIUHU U TIPAaBOBOM KYJIbTYpPBI

2.1.7 | IlpaBoBeneHue

2.1.8 | IlpukinagHble acneKThl GU3NKO-XMMUICCKUX 3HAHUH

2.1.9 | ConpoTHBIIEHHE MaTEpUAIIOB

2.1.10 | Temno¢uzuka

2.1.11 | ®U3UKO-XUMUS METAILUTYPTHYECKHUX MPOLIECCOB U CUCTEM

2.1.12 | OcHOBBI 6€30ITaCHOCTH METAJUTYPrHYECKUX TEXHOJIOTHH

2.1.13 | OcHOBBI pOpMUPOBAHUST MEPOBO33PEHUS B MPOPECCHOHATBHOMN e TETFHOCTH

2.1.14 | ®usuka

2.1.15 | ®dusnyeckas XuMus

2.1.16 | ®unocodus

2.1.17 | Oxonoruyeckue npoodIeMbl METAILTYPIHUECKOTO IPOU3BOACTBA

2.1.18 | Dxomnorus

2.1.19 | DxoHOMHUYECKAS TEOPUS

2.1.20 | Bceobmas nctopust

2.1.21 | Mludpopmarunka

2.1.22 | Uctopus Poccun

2.1.23 | KomnbroTepHas rpaduxa

2.1.24 | O3HaKOMUTEIbHAs MTPAaKTHKA

2.1.25 | OcHOBHI KpucTaIOrpaduu 1 MUHEPaIOT N

2.1.26 | Pycckuil A3bIK U KyJIbTypa peuu

2.1.27 | Y4eOHas mpakTHKa

2.1.28 | Xumus MeTaioB

2.1.29 | BesonacHOCTD KU3HEAEATEIHLHOCTH

2.1.30 | Beenenune B crieliuaibHOCTh

2.1.31 | Xumus

2.2 | JucuunauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPBIX OCBOEHHE JAHHOM JTUCHUILTHHBI (MOAYJIS) HEOOXOUMO KAK
npeaniecTByIee:

2.2.1 | UadopmanmoHHOe obecrieueHrue MEeTAIUTyprHdeCcKOro POU3BOACTBA

2.2.2 | ObopynoBaHUE THIPOMETATTYPTUUCCKHUX 3aBOIOB

2.2.3 | OGopynoBaHUE MUPOMETAIUTYPTHYECKUX 3aBOIOB

2.2.4 | OCHOBBI IPOEKTUPOBAHHS METAJUTYPrHUYECKUX MPEAIPUATHI




2.2.5 | IlpoexkTupoBaHue U JOTHCTUKA TEXHOJIOITMYECKUX IIPOLIECCOB

2.2.6 TeOpeTI/I‘{eCKI/Ie OCHOBBI HOBBIX MUPOMCTAJUTYPIrU4CCKUX IMPOUECCOB

2.2.7 | Teopusi ruipOMETAILTYPTUYECKUX MPOLIECCOB

2.2.8 | Teopust MeTaJUTypru4ecKux MpoLeccoB

2.2.9 | Teopus 3KCnIepUMEHTA

2.2.10 | Teopust 2IEKTPOXUMHUYECKUX TPOLIECCOB

2.2.11 | ABroMaTu3anys METAJULyprudeCKUX IIPOLECCOB

2.2.12 | IndopMamoHHBIE TEXHOJOTHH B METAJUTY PTHH

2.2.13 | JIuteitHOE TPOU3BOJICTBO

2.2.14 | Mertanmyprus 30J10Ta 1 cepedpa

2.2.15 | Meramnyprus JIETKAX U TyTrOTUIaBKHX METAIIJIOB

2.2.16 | Metamtyprus Meid M COMyTCTBYIOIIUX DJIEMEHTOB

2.2.17 | Metannyprus 4epHbIX METaJlIOB

2.2.18 | MonenupoBaHHe MPOLECCOB U 0OBEKTOB B METAJLUTY PTHH

2.2.19 | O6paboTKa METaIJIOB JaBJICHUEM

2.2.20 COBpGMeHHBIe TEXHOJIOTHUH MOJTYYCHHA HBCTHBIX METAJIJIOB U COITYTCTBYIOIINX 3JICMCHTOB

2.2.21 | TepmoobpaboTka

2.2.22 | TocynapcTBeHHasi HTOrOBast aTTECTALHS

2.2.23 | 3ammra BBITyCKHON KBaTH()UKAIIMOHHON paboThI

2.2.24 | Metamnyprus CBUHLIA U COIIYTCTBYIOIIUX 3JIEMEHTOB

2.2.25 | Metamnyprus HUHKa U COIIYTCTBYIOLINX 3JIEMEHTOB

2.2.26 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTENBHOE AETIO0

2.2.27 | TloaroroBka K MpoIeaype 3alIUThl BEITYCKHOH KBATU(QHKAIIHOHHON pabOoThI

2.2.28 | [IpepmuruioMHas mpakTHKa

2.2.29 | DxoHOMUKA U yTIpaBlIeHUE Ha MPEIIPUSTHH

3. KOMIIETEHLIMY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AUCLIATLIMHBI
(MOY.JIA)

OlMK-1: CnocobeH pelwaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MoAeNnMpPoBaHuU,
MaTemMaTM4eCcKOro aHanusa, eCTeCTBeHHOHay4Hble U 06LIeNHKeHepPHbIe 3HaHUS

MOTIK-1.3: BnageeT: HaBblkaMy MaTeMaTUYECKOro aHanua3a 1 MogenmpoBaHns

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBUSA NapaMeTpoB TEXHOMNOMMYECKOro npouecca, NPorHo3mMpoBaTh
noeefeHne NpoLecca Ha OCHOBE MaTeEMaTMYECKMX MOoZenen

NOIK-1.1: 3HaeT: pn3nMKO-XMMMUYECKME OCHOBBLI U METOAbI MaTEMATUYECKOrO MOAENMPOBAHNS MeTannypruyeckmx
NpoLLeCCOB MOMYyYeHUS LIBETHbIX MEeTannos

OlNK-2: CnocobeH y4yacTBOBaTh B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOIrMYECKUX U COLMarnbHbIX OrpaHu4YeHumn

NOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHOMOMU, 0ObEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNS TEXHUYECKMX OOBEKTOB, CUCTEM M TEXHOITOMMYECKUX MPOLIECCOB;
OCHOBbI 3KOHOMUYECKMX, KONMOMMHYECKNX N coLMarnbHbIX OCOBEHHOCTEN MeTannyprnyeckoro NponM3BoACcTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTU

ONK-4: Cnoco6eH NpoBoAUTL U3MepeHUs U HabnioaeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
o6pabaTbiBaTb U NpeAcTaBNATbL IKCNepUMeHTalNbHble AaHHble

MOIK-4.1: 3HaeT: oCHOBbI METPOSIOMKN, MeToabl 00paboTKM 3KCNEPUMEHTANbHbIX AaHHbIX

NOTMK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHUS, MaTeMaTMYECKMIA annapart Ans 0bpaboTku n
aHanmaa aKcnepuMMeHTarnbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NPpOBEAEHUSA U3MEPEHUIN N X 0BpaboTku

OINK-5: CnocobeH peliaTtb Hay4HO-UccnegoBaTeibCkMe 3agaym Nnpu ocyLwecTBIeHMU NpodeccnoHanHomn
[eATeNnbHOCTU C NPUMeHeHNneM CoOBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHOMOIUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pe3ynbTaToB BbINOMHEHUS Hay4YHO-TEXHNYECKUX 3adad B
npoceccnoHansHon OeaTensHOCTM

NOTK-5.2: YmeeT: npyMeHaTb UHHOPMALMOHHbIE TEXHONOMMM U NporpaMMHoe obecneyeHve Ans peweHns HayyYHo-
nccnegoBaTenbCKkuX 3a4ad B 06nactu nonyvyeHus LBETHbIX MeTannos

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbBIX MHOPMALIMOHHBIX TEXHONOMIA U NPUKIagHbIX annapaTHO-NPOrpaMMHbIX




cpencrts

OlK-6: Cnoco6eH NnpMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B Npod)eCcCUOoHaNbLHON AeATENbHOCTH,
BblOMpaTb achdekTBHLIE U 6e3onacHble TeEXHUYEeCKue cpeacTBa U TEXHONOrnm

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

MOIK-6.3: Bnageet: HaBblkamMu Bbloopa 3ddeKTUBHbBIX U Be30MacHbIX TEXHUYECKNE CPEACTB Y TEXHOSOMIA

NOIK-6.1: 3HaeT: 0OCHOBbI TEXHOOMMYECKMX NPOLIECCOB MOJTyYEHUS LIBETHLIX METaNO0B

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATbL U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AaHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeACTBYHOLWMMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS N UCMONb30BaHNS HOPMAaTUBHbIX JOKYMEHTOB MeTaﬂﬂprMHeCKOVI oTpacnun

WOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYIO OKYMEHTALMIO TEXHOMNOM-4eCcKoro npouecca 1 npuHuMaTh
000CHOBaHHbIE peLLeHUs

WOIK-7.3: BnageeT: HaBblkaMu COCTaBMEHUSA Y MPUMEHEHUS TEXHUYECKOW AOKYMEHTaLMM NONYYEHUS LIBETHbIX
MeTarnrnoB

MK-1.1: Cnoco6eH onpeae-nfATb OpraHM3aUnoHHbIE U TEXHNYECKME MePbl NO BbIMOMHEHUIO NPOU3-
BOACTBEHHbIX 3ajaHU NNaBUbHbIM Nepeaenom NPou3BoOACTBA TAXKENbIX LIBETHbIX MeTannos

UIMK-1.1.2: YmeeT:

- OLEHMBATb Ka4eCTBO M COOTBETCTBNE TEXHUYECKUM YCIOBUSIM (TEXHOSTOTMYECKMM PerfiaMeHTam) Cbipbs (LUNXTbI) U
3HeproHocuTenen (ra3, MasyT, KOKCUK, CKaTbI BO3OYX, KUCNOPOL, a30T);

- perynupoBaTb MpOoLEeCcC NMaBku Ha OCHOBE [aHHbIX O COCTaBe nepennasnsemMbix MaTepuanos, nokasaHum
KOHTPOSbHO-U3MepPUTESNbHbLIX MPUOOPOB 1 BU3YyarbHbIX HAOMAEHNI;

- OpraHM30BbLIBaTb B 3aBUCUMOCTM OT CoAepKaHusa MeTasnsa u XMMM4ecKkoro coctaea LUMXTbl BeeHne npouecca
Nnaekn B pexnmmMax, obecrneuvmBaoLnx MakcumarnsHoe U3BrneyYeHe Metanna u BeiXog rogHoro;

- KOppeKTMpoBaTb NpoLecchl NnaBku gobdasneHnem rocoB 1 06OPOTHEIX MaTEPUATIOB, MHTEHCMBHOCTBLIO AYThS.

MIMK-1.1.3: BnageeT HaBbikamu:

- KOHTPOJsi COCTOSAAHMSA 000PYAOBaHNS U BCOMOraTesSlbHbIX MaTepuarnos AN npouecca NraeneHus B neyu;

- COCTaBIIEHNSI TEXHNYECKOW JOKYMEHTaLUM ANsi peCypCHOro 1 opraHM3aumoHHoOro obecneyeHns npouecca
NnoAroTOBKW N BeAEeHUS NfaBKku, pa3nnBKA MeTanna;

- MOHUTOPWHIa YCTAaHOBIEHHbLIX PEXMMOB M KOHTPONMPYEMbIX NapameTpoB BeAEHNSI NPOLECCOB MNiaBKu
(nepennaBku 1 padnHNPOBAHUSA LBETHBIX METANIIOB, NfaBKW pyad, KOHLEHTPAaTOB, arfioMepara, orapka 1 CriaBoB,
(PbIOMUHIOBAHWS, BENbLEBAHUA, ANCTUNIALUK, Kynensaumm) B nedax pasnuyHbiX BUA0B U TUMOB;

- BbISIBNEHWSI NPUYMH HETATUBHbIX U3MEHEHWI MapaMeTPOB M NoKa3aTenen npolecca nnaeku;

- onpeaeneHns Mep Nno yCTpaHeHUo Henonaaok B paboTe neyvHbIX arperaTtoB 1 BCroMoraTenbHoro o6opyaoBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHON AEATENBHOCTM NogpasaeneHns 3a CMeHy - pacxoga maTepuansHo-
TEXHUYECKUX PECYPCOB U IHEProHocuTENen, NpuYnH Gpaka Unm CHUXEHUs KavyecTBa npoaykumm (paboT, ycnyr);

- BeleHNs1 Y4ETHOM U TEXHONOMMYECKON AOKYMEHTaLMM Ha OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NMK-1.1.1: 3HaeT:

- YCTPOMCTBO, HA3Ha4YeHNEe, TEXHUYECKNE XapaKTEPUCTMKN, KOHCTPYKTUBHBIE OCOBEHHOCTH, Npasuna obcnyxmesaHusi
W 3KcnnyaTaumMm NpUMeHseMbIX B MMPOMETAanNnyprun nnaBuibHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pyoHOTEpMUYECKUX, 06eOHUTENBHLIX NeYen, neven BaHokoBa, KMCNOPOAHO-B3BELLEHHOM U KUCNOPOOHO-haKenbHON
nnaBKuW, 3NEKTPOAYrOBbIX, UHAYKLUNOHHBIX NeYen, (PbloMUHI-NeYven, BenbL-nevyen, KOHBepTepoB, padUHNPOBOYHbIX
KOTIOB;

- CXEeMbl TEXHOJOrMYEeCKON 0BBA3KM Neyn, NogaroLwmnx U OTBOASLLMX BO34yXONPOBOAOB, ra3oxo40s.,
3NEKTPOCHADXEHNS!, KNCNIOPOAHBIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHVKALUWUA, CUCTEM LIMPKYMSLUN U
oXNaXXaeHus:;

- OCHOBHbIE METANNypruieckne TEXHOMNOMM NPON3BOACTBA TSXKENbIX LBETHbIX METAN0OB, U3nYeckme NnpoLeccsl 1
XUMUYECKME peakLumn npoLecca nnaBky LBETHLIX METAsOB U CMaBoB;

- hakTopbI, BAMSOLWME HA X0 TEXHONOMMYECKOro npoLecca, 1 cnocobbl ynpaBneHns nmu;

- OENCTBYOLLNE CTaHAapThl, TEXHUYECKNE YCITOBUSA, MOMOXEHUS N MHCTPYKLUMN MO COCTABMAEHMIO U OHOPMITEHNIO
TEXHUYECKON N y4EeTHON JOKYMEHTauuu;

- cneumanu3npoBaHHOE NporpamMmmMHoe obecrnedeHne NaBuUibHOIO y4acTka;

- TpeboBaHWst oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONOTMYECKON U NoXapHON 6e30NMacHOCTU Ha NaBUITbHOM y4YacTke

MK-1.2: CnocobeH opraHM3oBaTh paboTy paboTHUKORB NSIaBUITILHOIO Nnepeaena npoM3BoACTBa TAXesbIX
LBeTHbIX MeTasnoB

NMK-1.2.2: YmeerT:

- KOHTpONMpOBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeHTOB NpoLecca nnaBky;

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

NMK-1.2.1: 3HaeT:
- NPOM3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMU U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam nnaBKy;
- 3HaYeHUs NpeaenbHO JONYCTUMBIX BbIOGPOCOB 3arps3HAIOLLMX BELLECTB B OKPYXXKalOLLYHO Cpeay;




- OCHOBbI 9KOHOMVKW, OpraHM3aLuy NpoM3BOACTBA, TPYAa W yNpaBreHust

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPOS BbIMOMHEHNS MPON3BOACTBEHHBIX 3a4aHni 1 cobnogeHns paboTHUKaMM TEXHOMOMMYECKUX NHCTPYKLMIA 1
pernaMmeHTos;

- opraHv3auuy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXNBaHWS, perfnamMmeHTHbIX TEKYLUMX U KanuTanbHbIX
peMOoHTOB 060pYAOBaHMSA Ha NNaBUIIbHOM y4acTKe;

- KOHTpons cobnogeHns paboTHMKaMun TPyAOBOW OUCLMMNMHLI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOMW,
NPOMBILLIIEHHOW N 3KONormyeckon 6e3onacHoCTm

MK-1.3: Cnoco6eH onpeaensiTb OpraHN3aLMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPon3BOACTBEHHbIX 3ajaHM KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXErNbIX LBETHbIX MeTannos

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobnoaeHnst TPeb6OBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BbIABIIEHNE U YCTPaHEeHMe NPUYnH X HapyLleHus;

- COCTaBliEHNEe TEXHNYECKON LOKYMEHTAL MM ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npouecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3amnuvBKOW LUTENHA, 3arpy3kon KBapLeBoro cnoca u XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobnoaeHNst yCTaHOBIEHHbLIX MapamMeTpoB NpoLecca KOHBEPTUPOBAHWS, AaBIEHNs], pacxoa
KOHBEPTEPHOIO BO3AyXa, TEMNEpPaTypbl, KOHLEHTPALMN OBYOKUCU CEPbl B OTXOOSALLMX ra3ax, pa3pexeHusi B NMbifieBow
Kamepe;

- ornpegeneHns Mep Nno yCTpPaHeHWo NPUYUH HapYyLLUEHNST PEXXMMHBIX KapT KOHBEPTUPOBAHWS;

- BEAEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTAUMU Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

NMK-1.3.2: YmeerT:

- aHanuanpoBaTb CobrnoaeHNe peXNMOB B MPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCUManbHOro U3BMeYeHns MeTanna u MakCMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBAaTL NapameTpbl NpoLecca NiaBky - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILLNX ra3ax, pa3pexeHne B MbifIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yarbHO U C UCMOMb30BaHMEM NPUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NIABKW, ONpeaensaTb CTagnum n
BPEMS OKOHYaHMS TEXHOSTOMMYECKOro npoLecca, FOTOBHOCTb MeTarnma K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpa;

- paccunTbiBaTb MaTtepmarnbHble N 3HEpPreTUyYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

NMK-1.3.1: 3HaeT:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboTbl U NpaBuna aKkcniyaTaumm MexXaHM3mMoB KOHBEpPTEPA MOPU30OHTANbLHOIO U BEPTMKANbLHOrO TUMNa, NyCKOBbIX U1
BroOKUPYOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTESNbHbBIX MPMOOPOB, CUCTEM aBapUNHOW CUrHaNM3aumu,
NpUCNocobneHNn N MHCTPYMEHTOB;

- KOHBEpPTEPHbIE TEXHONOMN NPOM3BOACTBA MeaN, HUKENS;

- (hM3nKo-xumMHn4eckne CBONCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALMX ra3os;

- CNoco0bl BbISIBIIEHMS U YCTPAHEHNS] HEUCMPAaBHOCTEN B paboTe KOHBEPTEPHOIO 000OPYAOBaHNS;

- TEXHOJIOMMYECKME UHCTPYKLUK MO BbIMNfIaBKe METAINIOB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecrneyvyeHne y4acTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TpyAa, NPOMbILLIIEHHON, 3KONTOMMYECKOM 1 NoXXapHOM 6e30MacHOCTM Ha yYacTke
KOHBEPTUPOBAHUS.

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

UMNK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHWMKOB MO COBNIDAEHNIO pernamMmeHTOB NpoLecca KOHBEPTUPOBaHWS;

- onpeAensTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTEnbHbLIM Npubopam cobniogeHne 3agaHHbIX PexnMoB npolecca
KOHBEPTMPOBaHUS;

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

WNIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHNsi CTAaHAAPTOB U TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLMN, BbIMyCKaeMOoWn y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs1 NpedernbHO AONYCTUMbIX BbIGPOCOB 3arpsi3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEAY;

- OCHOBbI 9KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaerneHus

WIMK-1.4.3: BnageeT HaBbikamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHuin U cobnogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernameHToB;

- opraHu3saummy BbINOMIHEHUS pabOTHUKAMM TEXHUYECKOTO 06CyXNBaHWSA, perfMamMeHTHbIX TEKYLLUNX U KanuTanbHbIX




pemMoHTOB 060pyAOBaHNUS Ha y4acTKe KOHBEPTUPOBaHMS;
- KOHTpONs cobnoaeHns paboTHMKaMK TPYAOBOW AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOMH,
NMPOMBILLIIEHHOM U 9Konormyeckon 6esonacHocTu

MNK-1.5: CnocobeH onpenensitb OpraHM3aLNoOHHbIE U TEXHUYECKNE MepPbl NO BbIMOSTHEHUIO
NPOV3BOACTBEHHbIX 3a4aHUIN B OTAENEHUAX OCHOBHbIX Onepauuii npouecca rmapomeTanilypra4yeckoro
NPO13BOACTBA TAXeNbIX LIBETHLIX MeTannos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNUSA OCHOBHOrO, BCIOMOraTenbHOro 060pyaAoBaHNs 1 TEXHOMOMMYECKON 0OBA3KM
arperaToB rMapoOMeTansyprmieckoro Nnpon3BOACTBa TSHKENbIX LBETHLIX METASNOB;

- pa3paboTKkn Mep No yCTPaHEHMIO NePExXoaALLnX U NPoMnakTUKe TUNOBbLIX MPUYUH OTKIIOHEHMWI OT YCTAHOBEHHbIX
pexnmoB pa60Tb|, Henonagok n BHEMNNaHOBLIX NMPOCTOEB 060pyp,OBaHI/I$|;

- onpeaeneHns Mep no npeaynpexaeHnto 6paka n NOBbILLEHUIO KavyecTBa nepepaboTkmn NOCTynarLwmnx B
rmapomeTannypruiyeckoe npon3BoLACTBO MaTepuanos;

- MPUHATUSA PELLEHUI O pexnmax 06paboTKmM NOCTYNMBLLMX B NepepaboTKy LUMXThI, pacCTBOPOB, MyrbMbl, IMApaToB,
CMeKoB, LUIamMoB, 060POTHLIX PAaCTBOPOB, MPOMbIBHbIX Y CTOYHbLIX BOA, NMPOAYKTOB BbiLLEeNavnBaHns 1
Knaccudukaumu;

- OpraHM3auny TEXHUYECKU MPaBUITbHOM 3KCNITyaTaumMm OCHOBHOIO 1 BCoMoraTenbHoro obopygoBaHus,
TEXHOOrM4YecKom 0BBSA3KM U KOHTPOSbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAENEHNM OCHOBHbIX OnepaLui
rmapomeTanyprmyeckoro NpoM3BoacCTBa;

- BEEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTALMM Ha ByMaXkHbIX U (M) 3NEKTPOHHBLIX HOCUTENAX B OTAENEHNN
rmapomeTanyprmieckoro npom3BoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALNOHHbBIE TEXHOIOMUI N CpeacTBa A4S aHanM3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSXKENbIX LBETHLIX METarsoB;

- BblAEPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENBHbIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmMapomMeTan-nypriyeckoro npon3BoacTea
TSDKENbIX LBETHBIX METanNoB, BMSIOLWME Ha Ka4eCTBO NofydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKENbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPORB, NMPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapameTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTarnypruieckoro
Nnpon3BoACTBa;

- BbISABIIATb HApYLUEHUS NpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENbIX LBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoXxeHue, yCTPOUCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obCcnykMBaHUs 1 aKkcnnyaTaumMm rmgpomMeTaniyprmieckoro 06opyaoBaHus (B TOM Yncne cocynos, paboTarowmx no
OaBITEHNEM) N TEXHOJOMMYECKON apMaTypbl (3aMOPHON U pPErynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX I'IpVI60pOB, cpeacTtB aBTOMaATUKU U CUTHanNmM3auum B otaenieHnn OCHOBHbIX onepau,vuh
rmapomeTanyprmyeckoro NpomM3BoacCTBa;

- Npon3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOTMYECKMe NHCTPYKUNN MO BeAEHUIO 0I'I€p8LI,VII7I rmapomMeTtannyprm4eckoro
Npon3BOACTBA TAXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMS U perfaMeHT AEVCTBUM MO YCTPAHEHWIO BbISIBNIEHHBIX HEUCNPABHOCTEN Y OTKITIOHEHU B
pexmmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX ONepauuii rmapoMeTanyprmieckoro npon3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETANYPrnyecKoro NPon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPKALLMX AparoLUeHHbIe
mMeTannebl;

- TpeboBaHNs oxpaHbl Tpyaa, NPOU3BOACTBEHHOM CAHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYeCcKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmyeckoro npoM3BoacTaa.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauun npouecca
rmapomMeTanslypruyeckoro NnpoM3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpenensiTb BU3yarbHO M MO KOHTPOSbHO-M3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmgpomeTanyprmieckoro npon3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOIOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanyprmyeckoro Npom3BoacTea

WIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMK, TEXHONMOMMYECKUE KapThl, pernamMmeHThl,
perynupyoLLme nopsaok 1 npaeuna BedeHus NpoLeccoB B OTAENEHUM MMAPO-MeTannypruiyeckoro nponu3BoacTea;
- (bM3nKo-XMMUYecKkue NpoLecchl, MCNoNb3yemMble B rMOPOMETanNnypruyeckom npon3BoacTBe THXKENbIX LUBETHbIX
MeTarnmnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPoAyKTOB, COAEPXKaLLMX AparoLUeHHble




MeTannbl;
- OCHOBbl 93KOHOMWKW, OpraHn3aunm npon3BoacTBa, Tpyda 1 ynpasneHna B ruapomMmeTtanilyprm4eckomMm npomn3soacTBe;
- OCHOBblI MEHeaXMeHTa n KOpI'IOpaTI/IBHOIZ OTUKWU, NPUHLUMNBbI NOBbILLEHUA KavyeCTBa prﬂOBOIZ XU3HU KONNeKkTnBa

WMK-1.6.3:

BnapeeT HaBblkamu:

- KOHTPOMS BbINOMHEHUSA NPOU3BOACTBEHHbLIX 3a4aHnn 1 cobrnogeHns paboTHUKaMU TEXHONOTMYECKNX MHCTPYKLMIA 1
perrnameHToB;

- KOPPEKTMPOBKUN AENCTBUN pabOTHUKOB NPK OTKMOHEHMAX U cBosX B Be4eHWMM OCHOBHbIX onepauui npouecca
NPOU3BOACTBA TAXENbIX LBETHLIX METanos.,;

- KOHTpoOnsi cobntoaeHus paboTHUkamu TpeboBaHWI OXpaHbl Tpyaa, NOXapHOW, NPOMbILLNIEHHON, XMMUYECKOW 1
akonoruyeckon 6esonacHocTn

YK-1: Cnoco6eH ocyLecTBAATbL NOMCK, KPUTUHECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATbL CUCTEMHbIA
nogxopn Ans pelleHus NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguT n aHanuaupyeT umetoLLyocs MHOopMaumio Ans pelleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U HeOOCTaTKOB

NYK-1.2: NpegnaraeT nyTu peleHns 3agavm Ha OCHOBE CUCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNiv U BbIOMpaTb ONTUManbHble
CNoco6bl UX peLleHus, UCXoaA U3 AeNCTBYHOLNX NPABOBbIX HOPM, MMEKLLUUXCSH PeCYPCOB U OrpaHUYeHUn

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UCMOSTHUTENEN NS pelleHns 3agaym

NYK-2.3: NpoBoaANT TEXHUKO — 3KOHOMUYECKoe 060CHOBaHUE, aHann3nMpyeT afekBaTHOCTb MPUHUMAEMBbIX PeLLIEHNI
C y4€TOM AENCTBYHOLUX NPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: Cnoco6eH ocyLlecTBNATL OeNIOBYH0 KOMMYHMKaLMIO B YCTHOW U NTMCbMeHHOW chopmMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BolibnpaeT KOMMyHUKATUBHbIE TEXHOMOMMU OBLLIEHMS Ha rOCYapCTBEHHOM U MHOCTPaHHOM S3blkax

NYK-4.3: BoinonHsaeT nepesod NpodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOrO (-bIX) Ha rocy4apCTBEHHbIN SA3bIK U
obpaTHo

NYK-4.2: OcywiecTBnsaeT OenoByo Nepenncky Ha rocyaapCTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couunanbHOn u npodpeccuoHanbLHon
cchepax

NYK-9.1: NpumeHsieT 6a3oBbie AedeKTONorMyeckne 3HaHms BO BCeX cpepax AeATeNbHOCTU

NYK-9.3: CoBepLueHCTBYET AeeKkTonorm4yeckme 3HaHns

NYK-9.2: BbibnpaeT MeToabl U NPUeEMbI OLIEHKU NpodeCcCUoHansHon cpeabl

B pesyabTaTre 0CBOCHHS JUCHMILINHBI (MOAYJ/I) 00y4aromIuiics 10/ KeH

3.1 | 3nars:

3.1.1 | 1. IlpuHIWMITE! AeiicTBUS 000PYAOBaHHS, HCIOIB3YEMOTO B TEXHOJIOTHYECKHX MPOLIECCaX.

3.1.2 | 2. TeopeTn4ecKUE NONOKEHUS METAJUTYPrHUECKHUX MPOLIECCOB, UCTIONb3YEMBbIX Il KOMIUICKCHOW IIepepadoTKH
MIEPBUYHOTO CHIPBS TSHKEIBIX IIBETHBIX METAIUIOB.

3.1.3 | 3. Meroaonoruueckue OCHOBBI MPOLIECCHOTO MOIX0/A.

3.1.4 [ 4. OcHOBHBIC METO/IBI pacyeTa MPH PEIICHUN HHKEHEPHBIX 3a/1a4.

3.1.5| 5. IlpyHUMTIBI M HATIPABIEHUI aBTOMATH3AIMK TEXHOJIOTHYECKHUX MPOLIECCOB.

3.2 | YmeTh:

3.2.1| 1. Beibupath METOIbI aHATH3a TEXHUKO-I)KOHOMHYIECKHX ITOKa3aTelei MPOIeCCOB IIBETHON METaJUTypPTUH, BIHSIONINX HA
KauecTBO MPOJYKLHUH.

3.2.2 (2. Vcrionp30BaTh METOMOJIOTHIO TEXHOJIIOTHIECKUX PACUETOB UL BEIOOPAa OCHOBHOTO M BCIIOMOTaTEIIFHOTO 000PYIOBAHHS
C Y4eTOM HEepro-u pecypcocOepekeHNs U OXPaHbl OKPYKAIOIIEH Cpebl.

3.2.3 | 3. ®opmynupoBaTh 3aAa9H IMPOIIECCHOTO MTOAX0/a PH MepepaboTKe Py BETHRIX METAIIIOB.

3.2.4 | 4. ®opmynupoBaTh UHKEHEPHBIE 3a1a4H.

3.2.5 (5. BeibupaTh HCOOXOANMBII MaTEeMaTHYECKHUH armapar I OLIEHKH CTCTICHH KOHTPOJIS HapaMeTpoB 000pyJOBaHHUS.

3.3 | Bragers:

3.3.1| 1. HaBbikaM# KOHTPOJISI TEXHOJIOTHUECKUX MPOIIECCOB U MPUHUMATh 0OOCHOBAaHHBIE PEILICHHUS.

3.3.2 | 2. HaBbIKaMH BBIIONHATH TEXHOJIOTHYECKHE PACUYETHI IO BEIOOPY OCHOBHOTO 000PYOBAHMUS C UCIIOIH30BAaHUEM
cymectByroumx IT-rexHonorui.

3.3.3 | 3. HaBbIkamMH pean30BbIBATh 331241 IPOIIECCHOTO MOAX0/a MOIyYeHUS [IBETHBIX METAIJIOB.

3.3.4| 4. HaBblxamu pac4éra U UHTEPIPETALUU UX PE3yIbTaTOB.
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5. HaBbIikamu BEIOOpa HEOOXOAMMOTO MaTEMaTHIECKOTO allapara Ui OIIEHKH CTETIEHH KOHTPOJIS ITapaMeTpOB
obopynoBaHusl.

4. CTPYKTYPA U COJEPKAHUE JUCHUILIAHGBI (MOAYJIST)

Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHsaTHsA/ / Kype M1 arypa | pcbl | pakT.
Paznen 1. Merajutyprust meau
1.1 Hcropus pa3BUTHS OTEUECTBEHHON 5 6 HIIK-1.1.1 | JI1.1 0
MeTaJuLypruu Meau. Pons menu B HIIK-1.1.2 | JI1.2J1
JKOHOMHUKE rocyaapcrsa. PaiioHbl HIIK-1.1.3 2.2
MPOU3BOJICTBA ME/IU. Y POBEHB UIIK-1.2.1 J12.3
TIPOM3BOJICTBA M CTPYKTypa MOTPEOICHUSL HIIK-1.2.2 | J2.1
Menu. Posb yueHsIX cTpaHbl U Ypana B HIIK-1.2.3
METaJUIypruy MU U HUKEJIs. UIIK-1.3.1
KommnekcHas nepepaboTka MEIHOTO HIIK-1.3.2
CBIpbsl. XapaKTEpPUCTUKA PYJl, OCHOBHbBIE HIIK-1.3.3
MHHEpAIbl U MeCTOpoxkaAeHHs. CIIocoOBI UIIK-1.4.1
MPUTOTOBIICHUS MUXTHI. OKYyCKOBaHHE HIIK-1.4.2
IIMXTOBBIX MaTepuanoB. OU3NKO- HIIK-1.4.3
XUMHUYECKHUE NIPUHIIMIIBEI METAJUTY PTUU HIIK-1.5.1
menu. lreiine! u naku. CHIOKEHRE UIIK-1.5.2
MOTePh METAILIOB €O NuTakaMu. OOKUT HIIK-1.5.3
MEIHBIX KOHIIEHTpaTOB. Bubr 00xkura u UIIK-1.6.1
1X (HM3UKO-XUMHUYECKHIE IPHHITHIIBL. HIIK-1.6.2
[oBeneHue cynbhUIHPIX MUHEPAJIOB, UIIK-1.6.3
PEIKHUX 3JIEMEHTOB U KOMIIOHEHTOB NOIIK-1.1
mycToi mopossl. [IpakTrka o6xwra, NOIIK-1.2
KOHCTPYKIIMS IIeUeil, TEIIOBOM PEKUM. NOIIK-1.3
OCHOBHBIE ITOKa3aTeNN 00XKUTa HOIIK-2.1
MEJbCONEPKAUX KOHIEHTPATOB. NOIIK-2.2
IToBpllIEHNE KOMITJIEKCHOCTH NOIIK-2.3
HCIIOJIB30BAHUS CHIPbs, CXEMBI OYMCTKH U NOIIK-4.1
YTHJIM3AIHUHA OTXOASIINX ra30B. NOIIK-4.2
IepepaboTka CHIPBS B OTpakaTEIbHBIX, NOIIK-4.3
LIAXTHBIX, JEKTPOTEPMUYECKUX [1€YaX, NOIIK-5.1
reyax aBTOreHHoM maBku. IlIteliHo- NOIIK-5.2
nutakoo6pazoBanue. O0mas KOHCTPYKIIAS NOIIK-5.3
neyeil. [loBeneHue u BusHuE NOIIK-6.1
COCTABJISIOIIUX ITUXTHI HA MPOLIECC NOIIK-6.2
rmnaBkd. KoHCTpyKIus neuu. NOIIK-6.3
IIpuMeHeHME IOAOIPETOTO TyThs, NOIIK-7.1
000TaIeHHOTO KUCIOPOAOM. Y THIIN3AIHS HOIIK-7.2
TeIlUIa OTXOMAIIMX I'a30B U MOBLIIIIEHUE HNOIIK-7.3
termtoBoro KIIJ[ meun. Brnusaue xenesa NYK-1.1
(IIT) Ha moKa3aTeny TUIaBKY. NVYK-1.2
Konseptuposanue. Teopust 1 npakTuka NVyK-1.3
KoHBepTHpoBaHus. KoHcTpyKuns NYyK-2.1
KOHBEpTEpOB. ParrionaxbHbIe CrIOCOOBI NvyK-2.2
nepepabOTKN KOHBEPTEPHBIX IITAKOB. NYK-2.3
AnHomHoe padpuHupoBanre. KoHCTpyKIUs NYK-4.1
1 TIOKa3aTesy paboTHI Tedeii aHOIHOTO NvK-4.2
padurHpOoBaHNA. OYHCTKA TA30B OT NYK-4.3
TIBUTH, YTUIM3ALUS THOKCHA CEPhI U NYK-9.1
B3P. Dnexrponurnyeckoe NYK-9.2
paduaHpoBanue. Teopus, MpakTHKA U NVK-9.3

MIOKa3aTeIH 3IEKTPOIUTHICCKOTO
padurnpoBanus. TexHUKO-
9KOHOMHUYECKHE MOKA3aTEIH 110 CTaHUAM
IIPOU3BOCTBA MeaH. /JIex/




1.2

Hcrtopus pa3BuTus 0T€4ECTBEHHON
MeTaJUTypruu Meau. Ponb menu B
SKOHOMMUKE rocynapcrsa. PaiioHbl
MIPOU3BOJICTBA MEAU. Y POBEHb
MIPOU3BOJICTBA U CTPYKTYpa NOTpeOIeHHs
Meau. Posb yueHbIX cTpaHbl M Ypaja B
METaJUTyPriuy MEAU U HUKEJ.
KommekcHas nepepaboTka MEIHOTO
CBIPbsl. XapaKTEePUCTUKA Py, OCHOBHbIE
MHHEpAIBl 1 MeCTOpoxkaeHHs. CIIocOOBI
MIPUrOTOBICHUS MUXThL. OKyCKOBaHHUE
LIMXTOBBIX MaTepuanoB. OU3UKO-
XUMHUYECKHE NPUHIMIIBI METaJUTypriu
menu. llreitnsr u nutaku. CHIKEHUE
MOTEPh METAIUIOB O HuTakaMu. OOKUT
MEIHBIX KOHLEHTpaToB. Bunel oGxura u
X (QU3UKO-XUMHYCCKHIE TTPUHITHITEL.
IToBenenue cynbhUIHBIX MHHEPAJIOB,
PENKUX HIEMEHTOB U KOMIIOHEHTOB
mycToii mopobl. [IpakTuka o6xura,
KOHCTPYKIIMA Neueil, TEIIOBOM pesKuM.
OCHOBHBIE ITOKa3aTeNN 00KUTa
MeIbCOAEPKAIIUX KOHIIEHTPATOB.
IToBbllIEHNE KOMIIJIEKCHOCTH
HCHOJIb30BAHUS ChIPbS, CXEMbI OUUCTKU U
YTHIN3ALHUN OTXOASALINX Ta30B.
[epepaboTka CHIPBsI B OTpaKaTEIbHBIX,
LIAXTHBIX, JEKTPOTEPMUUYECKUX N1€YaX,
reyax aBToreHHo# ruiasku. llreiino-
nutakoodpaszoBanue. OOIIas KOHCTPYKIIHS
nieueil. [loBeeHre u BiusHue
COCTaBJIIOIIMX IIUXThI HA IPOLECC
miaBki. KoHCTpyKUus nevn.
[IpuMeHeHHne NOAOrPETOro 1y Ths,
000TaIIeHHOT0 KUCIIOPOIOM. Y THITH3AIHS
TerJia OTXOSIIKX ra30B U MOBBIILICHUE
temtoBoro KIIJI meun. BinusHue xenesa
(III) Ha MOKa3aTENH TUTABKH.
Konsepruposanue. Teopust u npakTuka
KoHBepTHpoBaHus. KoHCTpyKuus
KOHBEPTEpOB. PalrioHanbHbIe CIOCOOBI
nepepabOTKN KOHBEPTEPHBIX IIITAKOB.
AnoxHoe padpunnpoBanne. KoHCTpyKmus
Y TIOKa3aTeNnu paboThl Ieueil aHOTHOTO
paduHIpOoBaHMsA. OYNCTKA Ta30B OT
TIBUTH, YTUJIU3AMS IUOKCUIA CepPhl U
BOP. Dnexrponutuyeckoe
paduaupoBanue. Teopus, NpakTHKA U
[I0Ka3aTeJH JIEKTPOIUTUIECKOTO
padurHpOoBaHUs. TexHUKO-
9KOHOMHYECKHUE [TOKA3aTeH M0 CTAAUIM
Ipou3BOICTBA MeH. /J1ab/

14

UIIK-1.1.1
HIIK-1.1.2
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HIIK-1.2.2
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HIIK-1.4.1
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HUIIK-1.5.1
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1.3 Hcropus pasBuUTHSA OT€4ECTBEHHON 5 12 UIIK-1.1.1 | JI1.1 0
MeTaJUTypruu Meau. Ponb menu B UIIK-1.1.2 | J11.2J1
SKOHOMMUKE rocynapcrsa. PaiioHbl HIIK-1.1.3 2.2
MIPOU3BOJICTBA MEAU. Y POBEHb HIIK-1.2.1 | JI12.3
MIPOU3BOJICTBA U CTPYKTYpa NOTpeOIeHHs HIIK-1.2.2 | J2.1
Meu. Posb yueHbIX cTpaHbl U Ypana B HIIK-1.2.3
METaJUIyprui MEIU U HAKEIIA. HIIK-1.3.1
KommekcHas nepepaboTka MEIHOTO HIIK-1.3.2
CBIPbsl. XapaKTEePUCTUKA Py, OCHOBHbIE HIIK-1.3.3
MHHEpAIBl 1 MeCTOpoxkaeHHs. CIIocOOBI HIIK-1.4.1
MIPUrOTOBICHUS MUXThL. OKyCKOBaHHUE HIIK-1.4.2
LIMXTOBBIX MaTepuanoB. OU3UKO- HIIK-1.4.3
XUMHUYECKHE MPUHIIUITBI METAJUTY PrUU HIIK-1.5.1
menu. Ternsl u notaku. CHIDKEHHE HIIK-1.5.2
MIOTePh METAJUIOB CO nurakamMu. OOxKur HIIK-1.5.3
MEHBIX KOHIICHTPaTOB. Bubl 00xura u UIIK-1.6.1
HX (PM3UKO-XUMHYCCKHIE TIPHHITHITHL. HIIK-1.6.2
IToBenenue cynbhUIHBIX MHHEPAJIOB, HIIK-1.6.3
PENKUX HIEMEHTOB U KOMIIOHEHTOB HNOIIK-1.1
mycToii mopobl. [IpakTuka o6xura, NOIIK-1.2
KOHCTPYKIIMA Neueil, TEIIOBOM pesKuM. NOIIK-1.3
OCHOBHBIE TTOKa3aTeN 00KUTa NOIIK-2.1
MEBCOICPIKALUX KOHIICHTPATOB. HNOIIK-2.2
IToBbIIIIEHNE KOMITJIEKCHOCTH NOIIK-2.3
HCIIONIB30BAHUSA ChIPbs, CXEMBI OYUCTKU U NOIIK-4.1
YTHIN3ALHUN OTXOASALINX Ta30B. HNOIIK-4.2
IlepepaboTKa ChIPbs B OTpasKaTEIbHbBIX, NOIIK-4.3
IIaXTHBIX, 3JIEKTPOTEPMHUYECKHX II€Yax, NOIIK-5.1
reyax aBToreHHo# ruiasku. llreiino- NOIIK-5.2
nutakoodpasoBanue. OOIass KOHCTPYKIIHS HOIIK-5.3
nieueil. [loBeeHre u BiusHue NOIIK-6.1
COCTaBIIIOIIMX NIMXTHI HA IIPOLIECC NOIIK-6.2
miaBki. KoHCTpyKUus nevn. HOIIK-6.3
IIpumeHeHne mo0rpeToro 1y Ths, NOIIK-7.1
000TaIeHHOTO KICIOPOJOM. Y THITU3AITHS NOIIK-7.2
TerJia OTXOSIIKX ra30B U MOBBIILICHUE HOIIK-7.3
temtoBoro KIIJI meun. BinusHue xenesa NYK-1.1
(III) Ha MOKa3aTENH TUTABKH. NVK-1.2
Konsepruposanue. Teopust u npakTuka NVYK-1.3
KoHBepTHpoBaHus. KoHCTpyKuus NYyK-2.1
KOHBEpPTEPOB. PaliMoHaIbHbBIE CITOCOOBI NYK-2.2
nepepaboTKH KOHBEPTEPHBIX IIJIAKOB. NYK-2.3
AnoxHoe padpunnpoBanne. KoHCTpyKmus NYK-4.1
U TIOKa3aTeny paboThI MeYei aHOTHOTO NYK-4.2
paduHIpOoBaHMsA. OYNCTKA Ta30B OT NVK-4.3
IbLIY, yTUIU3ALUSA JUOKCH]IA CEPBI U NVK-9.1
BOP. Dnexrponutuyeckoe NYK-9.2
padunupoBanue. Teopus, MpaKTHKa U NYK-9.3
TTOKA3aTeIIH HEKTPOITUTHIECKOTO
padurHpOoBaHUs. TexHUKO-
9KOHOMHYECKHUE [TOKA3aTeH M0 CTAAUIM
nponsBocTBa Meau. /Cp/

Kon HaumeHoBaHuUe pa3/ie0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATUsA/ / Kvypc 197004 aTypa | pchl | paKT.

Pa3znen 2. MeTa/L1yprusi HUKeJs




2.1

XUMHKO-METAJLIypru4ecKue CBOMCTBA
HUKeNS U ero coequHeHni. ChlppeBast
6a3a. OKyCKOBaHHME OKCHIHBIX HUKEIIEBBIX
U CyJb(QHUIHBIX METHO-HUKEIEBBIX DY, U
KOHIIEHTPaToB. [lmaBKa OKCHUAHBIX
HUKEJEBBIX Py Ha IITEHH.
XapakTepHucTHKa pyl, OCHOBHBIE
MHHEpaJIbl U MECTOPOKICHUS.
IlonroToBka pya K riaBke:
OpUKETHPOBaHUE, arJiOMepaIvs,
okaTeiBaHue. DU3HKO-XUMHYECKHE
OCHOBEI U ammaparypHoe oopmienue
MpoLeccoB. TeXHHKO-3KOHOMHUYECKUE
T0Ka3aTe METOAO0B OKYCKOBAHUS U
HaIlpaBJIEHUS UX yCOBEPILIEHCTBOBAHMUS.
BoccTanoBurenbHo-cynbhuanpyomas
IJ1aBKa, ¢ (HPU3NKO-XMMHUICCKIE OCHOBEI.
Mexanu3m mrTeiHo- 1
nutakoobpazoBanus. Ponp kokca mpu
maxTHoU maBke. [naku maxTHOU
1aBku. HukeneBbie MITEHHBI U UX
ocobenHocTH. [IpakTuka mpomecca.
OCOOEHHOCTH KOHCTPYKIMHY IIAXTHOM
€4, OTCTOMHOTO TOpPHA.
KonBepTupoBaHue HUKENEBbIX IITEHHOB,
o0xur (arHIITeiHA, YIEKTPOIJIaBKa Ha
orHeBoil Hukenb. IloBenenue HuKens,
Ko0anbTa, Meu | xene3a. OCOOCHHOCTH
KOHBEPTHUpOBaHUs mTeiHOB. COCTaB U
CBOICTBa (aifHIITEITHA, KOHBEPTOPHBIX
UTaKoB. TeXHUKO-I3KOHOMHUYECKHE
rokKasarenu npouecca. IlyTu noBblieHus
CTOUKOCTH (hyTEPOBKH KOHBEPTEPOB.
DJeKTpoIIaBKa Ha OTHEBOW HUKEIb.
OU3NKO-XUMHUYECKHE OCHOBBI OTIEpaIliN
obrxura (aitHmTeliHA. AnmapaTypHOe
oopmIIeHHE U TTOKA3aTeNn
OKHCITUTEIHLHOTO U CYJTh(aTo-
XJIOPUPYIOIIETO O0KHTra.
DJeKTpoIIaBKa OKCHIa HUKETS Ha
MeTal. XMMHU3M OCHOBHBIX CTaIquM.
IIpakTuka u anmapaTypHoe opopMIICHHE
npouecca. TeXHUKO-9KOHOMUYECKUE
MOKa3aTesI BOCCTAHOBUTEIbHOM
3JIEKTPOIUIABKHU. DIIEKTPOIUTHIECKOE
padurEpoBaHue HuKens. [loBenenne
TIpUMecei, aHOIHBIM U KaTOIHBIHI
npouecchl. O4uCTKa aHONIUTA OT
TIpUMeECei Me/H, JKene3a, KodabTa U
nuHKa. HoBble HanpaBieHus B
MIUPOMETATYPTUU OKCUAHBIX HUKEJIEBBIX
pya. [lepcriekTHBBI UCTIOIB30BAHUS
06apOOTaKHBIX U ABTOKJIABHBIX
nponeccoB. UnTeHcuukanus
TEXHOJIOTHUH 3a CUET KUCIIOpoJa,
BBICOKOTEMIIEPATYPHOTO TYThS.
ABTOreHHbIe Ipolecchl. TexHuko-
9KOHOMHUYECKHUE [TOKa3aTeIH MIPOLECCOB
TIpH nipou3BoJicTBe HUKENs. [Tyt
CHWKEHHMSI 3aTpaT TOIJIUBHO-
SHEPreTUYEeCKUX PECYPCOB.

/JTex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-1.1
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NYK-2.2
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NYK-4.1
NYK-4.2
NVK-4.3
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NYK-9.2
NYK-9.3

J1.1
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2.2

XUMHKO-METAJLIypru4ecKue CBOMCTBA
HUKeNS U ero coequHeHni. ChlppeBast
6a3a. OKyCKOBaHHME OKCHIHBIX HUKEIIEBBIX
U CyJb(QHUIHBIX METHO-HUKEIEBBIX DY, U
KOHIIEHTPaToB. [lmaBKa OKCHUAHBIX
HUKEJEBBIX Py Ha IITEHH.
XapakTepHucTHKa pyl, OCHOBHBIE
MHHEpaJIbl U MECTOPOKICHUS.
IlonroToBka pya K riaBke:
OpUKETHPOBaHUE, arJiOMepaIvs,
okaTeiBaHue. DU3HKO-XUMHYECKHE
OCHOBEI U ammaparypHoe oopmienue
MpoLeccoB. TeXHHKO-3KOHOMHUYECKUE
T0Ka3aTe METOAO0B OKYCKOBAHUS U
HaIlpaBJIEHUS UX yCOBEPILIEHCTBOBAHMUS.
BoccTanoBurenbHo-cynbhuanpyomas
IJ1aBKa, ¢ (HPU3NKO-XMMHUICCKIE OCHOBEI.
Mexanu3m mrTeiHo- 1
nutakoobpazoBanus. Ponp kokca mpu
maxTHoU maBke. [naku maxTHOU
1aBku. HukeneBbie MITEHHBI U UX
ocobenHocTH. [IpakTuka mpomecca.
OCOOEHHOCTH KOHCTPYKIMHY IIAXTHOM
€4, OTCTOMHOTO TOpPHA.
KonBepTupoBaHue HUKENEBbIX IITEHHOB,
o0xur (arHIITeiHA, YIEKTPOIJIaBKa Ha
orHeBoil Hukenb. IloBenenue HuKens,
Ko0anbTa, Meu | xene3a. OCOOCHHOCTH
KOHBEPTHUpOBaHUs mTeiHOB. COCTaB U
CBOICTBa (aifHIITEITHA, KOHBEPTOPHBIX
UTaKoB. TeXHUKO-I3KOHOMHUYECKHE
rokKasarenu npouecca. IlyTu noBblieHus
CTOUKOCTH (hyTEPOBKH KOHBEPTEPOB.
DJeKTpoIIaBKa Ha OTHEBOW HUKEIb.
OU3NKO-XUMHUYECKHE OCHOBBI OTIEpaIliN
obrxura (aitHmTeliHA. AnmapaTypHOe
oopmIIeHHE U TTOKA3aTeNn
OKHCITUTEIHLHOTO U CYJTh(aTo-
XJIOPUPYIOIIETO O0KHTra.
DJeKTpoIIaBKa OKCHIa HUKETS Ha
MeTal. XMMHU3M OCHOBHBIX CTaIquM.
IIpakTuka u anmapaTypHoe opopMIICHHE
npouecca. TeXHUKO-9KOHOMUYECKUE
MOKa3aTesI BOCCTAHOBUTEIbHOM
3JIEKTPOIUIABKHU. DIIEKTPOIUTHIECKOE
padurEpoBaHue HuKens. [loBenenne
TIpUMecei, aHOIHBIM U KaTOIHBIHI
npouecchl. O4uCTKa aHONIUTA OT
TIpUMeECei Me/H, JKene3a, KodabTa U
nuHKa. HoBble HanpaBieHus B
MIUPOMETATYPTUU OKCUAHBIX HUKEJIEBBIX
pya. [lepcriekTHBBI UCTIOIB30BAHUS
06apOOTaKHBIX U ABTOKJIABHBIX
nponeccoB. UnTeHcuukanus
TEXHOJIOTHUH 3a CUET KUCIIOpoJa,
BBICOKOTEMIIEPATYPHOTO TYThS.
ABTOreHHbIe Ipolecchl. TexHuko-
9KOHOMHUYECKHUE [TOKa3aTeIH MIPOLECCOB
TIpH nipou3BoJicTBe HUKENs. [Tyt
CHWKEHHMSI 3aTpaT TOIJIUBHO-
SHEPreTUYEeCKUX PECYPCOB.

/J1ab/

14

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-1.1
NVK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVK-2.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-9.1
NYK-9.2
NYK-9.3

J1.1
JI1.2J1
2.2
J12.3
2.1




23 XUMHKO-METAJLIypru4ecKue CBOMCTBA 5 12 UIIK-1.1.1 | JI1.1 0
HUKeJs ¥ ero coeiuHeHuid. ChipbeBast UIIK-1.1.2 | J11.2J1
6a3a. OKyCKOBaHHME OKCHIHBIX HUKEIIEBBIX HIIK-1.1.3 2.2
1 CyJIbGUIHBIX MEIHO-HUKEIEBHIX Py, U HIIK-1.2.1 | JI12.3
KOHIIEHTPaToB. [lmaBKa OKCHUAHBIX UIK-1.2.2 | J12.1
HUKEJIEBBIX Py Ha IITEHH. HIIK-1.2.3
XapaKkTepucTUKa Py, OCHOBHBIE HIIK-1.3.1
MHHEPAJIBI U MECTOPOKICHHUS. HIIK-1.3.2
IlonroToBka pya K riaBke: UIIK-1.3.3
OpUKETHPOBaHUE, arJiOMepaIvs, HIIK-1.4.1
okaTeiBaHue. DU3HKO-XUMHYECKHE HIIK-1.4.2
OCHOBEI U ammaparypHoe oopmienue HIIK-1.4.3
Mpo1eccoB. TeXHUKO-5KOHOMHYECKHE HIIK-1.5.1
TIOKa3aTeI METOA0B OKYCKOBaHUS U HIIK-1.5.2
HAIPaBJICHUS UX yCOBEPLUICHCTBOBAHUS. HIIK-1.5.3
BoccTanoBurenbHo-cynbhuanpyomas UIIK-1.6.1
IJ1aBKa, ¢ (HPU3NKO-XMMHUICCKIE OCHOBEI. HIIK-1.6.2
Mexanu3m mrTeiHo- 1 HIIK-1.6.3
nutakoobpazoBanus. Ponp kokca mpu HOIIK-1.1
maxTHOH miaske. [lnaku maxTHOM NOIIK-1.2
mnaBky. HukeneBble MITEHHBI 1 UX NOIIK-1.3
ocobenHoctu. [IpakTrka mpouecca. NOIIK-2.1
OCOOEHHOCTH KOHCTPYKIMHY IIAXTHOM HOIIK-2.2
11e4x, OTCTOMHOIO TOpHa. NOIIK-2.3
KonBepTupoBaHue HUKENEBBIX IITEIHOB, NOIIK-4.1
o0xur (arHIITeiHA, YIEKTPOIJIaBKa Ha HOIIK-4.2
OTHEBOW HMKEIb. [loBeeHEe HUKE, HNOIIK-4.3
KobanbTa, Meau u xene3a. OcoOeHHOCTH HOIIK-5.1
KOHBEPTUPOBaHMS MTeHHOB. CocTaB 1 NOIIK-5.2
CBOICTBa (aifHIITEITHA, KOHBEPTOPHBIX HOIIK-5.3
UTaKoB. TeXHUKO-I3KOHOMHUYECKHE NOIIK-6.1
rokKasarenu npouecca. IlyTu noBblieHus NOIIK-6.2
CTOUKOCTH (hyTEPOBKH KOHBEPTEPOB. HOIIK-6.3
DNEeKTpOIIaBKa Ha OTHEBOW HUKEIb. NOIIK-7.1
DU3UKO-XUMUYECKUE OCHOBBI ONEPALIUU NOIIK-7.2
obrxura (aitHmTeliHA. AnmapaTypHOe HOIIK-7.3
odopmMiIeHHE U TTOKa3aTeH NYK-1.1
OKHCITUTEIHLHOTO U CYJTh(aTo- NYK-1.2
XJIOPUPYIOIIETO O0KHTra. NYK-1.3
DJeKTpoIIaBKa OKCHIa HUKETS Ha NyK-2.1
MeTaul. XUMHA3M OCHOBHBIX CTaIWM. NyK-2.2
IIpakTyka u anmaparypHoe o(hOopMIICHHE NVK-2.3
npouecca. TeXHUKO-9KOHOMUYECKUE NyK-4.1
MOKa3aTesI BOCCTAHOBUTEIbHOM NVyK-4.2
3JIEKTPOIUIABKHU. DIIEKTPOIUTHIECKOE NYK-4.3
padurEpoBaHue HuKens. [loBenenne NYK-9.1
TIpUMecei, aHOIHBIM U KaTOIHBIHI NYK-9.2
npouieccbl. OYUCTKA aHOJUTA OT NYK-9.3
mpuMeceit Menu, ’kenesa, KodarsTa U
nuHKa. HoBble HanpaBieHus B
MIUPOMETATYPTUU OKCUAHBIX HUKEJIEBBIX
pya. [lepcrieKTHBBI UCTIONBE30BaHHS
06apOOTaKHBIX U ABTOKJIABHBIX
nponeccoB. UnTeHcuukanus
TEXHOJIOTHUH 3a CUET KUCIIOpoJa,

BBICOKOTEMITEPATYPHOTO TyThSI.
ABTOreHHbIe Ipolecchl. TexHuko-
9KOHOMHUYECKHUE [TOKa3aTeIH MIPOLECCOB
TIpH IPOU3BOICTBE HUKENs. [TyTH
CHIDKEHHUSI 3aTPaT TOIUTHBHO-
SHEPreTUYEeCKUX PECYPCOB.
/Cp/
Kon HaumeHoBaHue pa3/ies10B U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M aTypa | pcbl | pakT.




Pa3znen 3. MeTta/unyprus cyab@uaHbIX
MeIHO-HHKeJIeBbIX PYA

3.1

IInaBka pya U KOHLIEHTPATOB Ha IUTEHH.
OcobeHHOCTH CYNB(OHUIHBIX MEITHO-
HUKEJIEBBIX Py U KOHIIEHTPATOB.
IloaroroBka chIpbs K IIJIaBKE.
Pa3zHOBHIHOCTH IITABOK MEAHO-
HUKEJIEBOr'O ChIpbs Ha 1uTeiH. IlnaBka B
ANeKTpUUecKuX mneuax. OcobeHHOCTH
(PM3MKO-XMMHYECKHUX ITPOLIECCOB MPU
QIIEKTPOIUTaBKE. XapaKTepUCTHKA
anexTponeden. TeXHUKO-9KOHOMUYECKHe
MOKAa3aTeH U ITyTH COBEPILICHCTBOBAHUS
anexTpornaBku. KonBepTHpoBaHue
mreHoB. OCOOEHHOCTH XMMHU3Ma,
MIPaKTHKa U 000PyAOBaHUE IPH
KOHBEPTUPOBAHHU MEIHO-HUKENEBBIX
mITeifHOB. AHAIIN3 CITOc000B
nepepaboTku ¢aitamreiiHa. OCHOBHI €ro
paznenenus guorauueil. [lapamerpsl
MIPOLIECCa, COCTAB MOIY4aeMbIX
KOHIICHTPATOB, pacIpeieieHue
aneMeHTOB. KapOoHUIBHBI MpoIecc, ero
TeopeTHYecKkre OCHOBHI. IIprMensemast
anmapatypa. TeXHHUKO-5KOHOMHUYECKHE
nokazateny. OOXKUT U HIIEKTPOILIaBKa Ha
a"oabpl. OCOOEHHOCTU OKUCIUTEILHOIO
00>XKHTa HUKEJIEBOTO KOHIIEHTPATA.
IIpenBapuTenpHOE BOCCTAHOBICHHE
orapka. IToka3aTenu nmporeccos.
YTunausanus cepsl U TeIna OTXOSINX
ra3oB. [lomydeHne HUKEIEBOTO OPOIIKA
B megax KC. DnekTporuaBka orapka Ha
a”onsl. [Ipumensemoe o6opynoBaHue U
TIOKa3areny ero padoTsl. [Tytn
COBEPIIICHCTBOBAHUS TEXHOJIOTHIA B
nepepadoTke cynbGhHIHOTO METHO-
HHUKEJIEBOr'O ChIPbsi. ABTOTCHHBIE,
6apOoTa’KHBIC U aBTOKJIaBHBIC MPOIIECCHI
B METAJUTypTUU METHO-HUKEIIEBBIX Py U
KOHLIEHTPaToB. Bomnpocs! cHukeHus
9HEPro3aTpaT, 3aIllUThl OKpYKaIoIIel
CpEJIBL.

TexHHKO-3KOHOMUYECKHE TTOKa3aTeNt Py
nepepaboTKe MEJHO-HUKETIEBOTO ChIPBSL.
/JTex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
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HIIK-1.2.3
UIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HUIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HUIIK-1.6.3
HOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
NOIIK-4.1
HOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NVK-1.1
NVK-1.2
NYK-1.3
NYyK-2.1
NvyK-2.2
NYK-2.3
NyK-4.1
NvyK-4.2
NVYK-4.3
NYK-9.1
NYK-9.2
NVK-9.3
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32 IInaBka pya U KOHLEHTPATOB Ha IITEHH. 5 10 UIIK-1.1.1 | JI1.1 0
OCOOEHHOCTH CYIb(PHUIHBIX METHO- UIIK-1.1.2 | J11.271
HHUKEJIEBBIX Py U KOHLEHTPATOB. HIIK-1.1.3 2.2
IToaroroBka chIpbs K IJIaBKE. HIIK-1.2.1 JI12.3
PasHOBUIHOCTH MIIABOK MEIHO- UIK-1.2.2 | J12.1
HUKEJIEBOTO ChIPhsl HA MITeHH. [1naBka B HIIK-1.2.3
aneKkTpruecKkux nedax. OcoOeHHOCTH HIIK-1.3.1
(PU3UKO-XIMHUYECKHX IIPOLECCOB MPH HIIK-1.3.2
JJICKTPOIUIABKE. XapaKTePUCTHKA HIIK-1.3.3
aeKTponedei. TeXHUKO-9KOHOMUYECKHE HIIK-1.4.1
TOKA3aTeN U IIyTH COBEPIICHCTBOBAHMS HIIK-1.4.2
anekTporuiaBku. KonseptupoBanue HIIK-1.4.3
mwreiHoB. OcOOEHHOCTH XMMHU3Ma, HIIK-1.5.1
MIpaKkTHKa 1 000pyZOBaHUE TIPH HIIK-1.5.2
KOHBEPTUPOBAHMH MEIHO-HUKEIIEBBIX HIIK-1.5.3
TEeHHOB. AHaIM3 CIIOCOO0B HIIK-1.6.1
niepepaboTku ¢aitHmTeiHa. OCHOBBI €ro HIIK-1.6.2
pa3nenenus ¢uoranueif. [Tapamerpsr HIIK-1.6.3
Ipo1ecca, COCTaB MOJyYaeMbIX HOIIK-1.1
KOHIIEHTPATOB, paclipe/iejICHHE NOIIK-1.2
aeMeHTOB. KapOOHHIIBHEII TTpoIiece, ero NOIIK-1.3
TeopeTnyeckue ocHOBBL. [Ipumensemas NOIIK-2.1
annaparypa. TeXHUKO-?DKOHOMUYECKHe NOIIK-2.2
nokaszateni. OOXKHT ¥ AJIEKTPOIUIaBKa Ha NOIIK-2.3
aHozel. OCOOCHHOCTH OKHCIUTEIHHOTO NOIIK-4.1
00KHTra HUKEJIEeBOro KOHIIEHTpATa. HNOIIK-4.2
IIpenBapuTenbHOE BOCCTAHOBJICHUE NOIIK-4.3
orapka. [Tokazarenu nmporeccos. NOIIK-5.1
Vrunuszanus cepsl U TEIU1a OTXOAAIIUX HOIIK-5.2
ra3oB. [lony4yeHre HUKEIEBOrO MOPOIIKA HOIIK-5.3
B neyax KC. DnexrporuiaBka orapka Ha NOIIK-6.1
aHozpl. [Ipumensiemoe obopynoBanue u NOIIK-6.2
mokaszaresnu ero pabotsl. [lytu HOIIK-6.3
COBEPIICHCTBOBAHUS TEXHOJIOTHIA B NOIIK-7.1
nepepaboTke CyIbPHUIHOTO METHO- HOIIK-7.2
HUKEJIEBOT'O ChIPbsl. ABTOI'€HHBIE, HOIIK-7.3
0apOoTaXKHBIC U ABTOKJIABHBIC MTPOIECCHI NYK-1.1
B METaJUTyprui METHO-HUKEIIEBBIX Py U NVK-1.2
KOHIIEHTPATOB. Bonpockl cHImKeHUst NVYK-1.3
9HEPro3aTpar, 3alUTHl OKPYKAIOLIeH NYyK-2.1
cpenbl. TeXHUKO-9KOHOMHYECKHE NyK-2.2
ITOKa3aTeIHN MpH nepepaboTke MeIHO- NVK-2.3
HUKEJIEBOI'O ChIPbSL. NYK-4.1
/Cp/ NVyK-4.2

NYK-4.3
NYK-9.1
NVYK-9.2
NVYK-9.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pazpnen 4. 'napoMeTa/iiyprusi HUKeIs




4.1

OOmas xapaKTepuCTHKa

THIPOMETAJUTY PrHYECKOro Crocobda
nepepabOTKH METHBIX U HUKEIEBBIX PYIL.
CepHOKHUCIIOTHOE U aMMHavYHOE
BhILIETaYrBaHKe. MeTOIbI BBIICICHUS
METaJJIOB M3 PacTBOPOB. Amaparypa B
THJIPOMETAJUTYPTUN MEIH U HUKEJIsI.
[lepcrieKTUBBI THAPOMETALTYPTUN MEAH U
Hukens /Jlex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-1.1
NVK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVK-2.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-9.1
NYK-9.2
NYK-9.3

J1.1
JI1.2J1
2.2
J12.3
2.1




4.2

OOmas xapaKTepuCTHKa

THIPOMETAJUTY PrHYECKOro Crocobda
nepepaboTKNA MEAHBIX U HUKEIEBBIX PYI.
CepHOKHUCIIOTHOE U aMMHavYHOE
BhILIETaYrBaHKe. MeTOIbI BBIICICHUS
METaJJIOB M3 PacTBOPOB. Amaparypa B
THAPOMETAJUTYPTHH MEIH M HUKETIS.
[lepcrieKTUBBI THAPOMETALTYPTUN MEAH U
uukens /Cp/

10

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-1.1
NVK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVK-2.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-9.1
NYK-9.2
NYK-9.3

J1.1
JI1.2J1
2.2
J12.3
2.1
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JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazgen 5. Meranayprusi cBUHIIA




5.1

TexHONIOrHUECKHE CXEMBI IPOU3BOJICTBA
CBHUHIIA ¥ UX CyIIHOCTh. HazHaueHue u
nenmn ookura. CocTaB IUXTHI
ariomepard. [loBeneHre KOMIOHEHTOB
LIMXTHI IPU 00KUre. Y CTPOHCTBO U
paboTa arJoMepanoHHBIX MAIIHH.
CocTaB IMPOTYKTOB arJoMepariiH.

Y Tunusamus cepsl U3 ariaorasos.
TeopeTnueckre OCHOBBI
BOCCTaHOBHTEILHOW ITAaBKH CBHHIIOBOTO
arnomepara. [1luxTa nuaBku u HOBeICHNE
ee KOMIIOHEHTOB MpH I1aBKe. [IpoayKThI
IJIaBKM, MX cocTaB. Pacnpenenenue
METAaJIIOB T10 MPOIYKTaM TUIABKH.
OcobeHHOCTH yCTPOICTBA MIAXTHBIX
nevei A71sl MIaBKU CBUHIIOBOTO
ariomepata. TeXHOIOTHs MOTydeHHs
CBHHIIA U3 CYJIB(ATHBIX ¥ KApOOHATHBIX
CBUHIOBBIX KEKOB. ¥ CTPOHCTBO KOPOTKO-
OapabaHHBIX TIeUCH, COCTAB MUXTHI,
MIPOTYKTOB IUIABKH. XapaKTepUCTHKA
TEXHOJIOTUYECKOU CXEMBbI
MIUPOMETAILITYPrU4ecKOro
padrHIPOBaHNS YEPHOBOTO CBHUHIIA.
Ob6e3mexnBanue cBUHIA. CyIIHOCTD
MIPOLIECCOB IPyOOro U TOHKOTO
obe3mexnBaHus. TeopeTHIeCKHe OCHOBBI
IIporecca: AnarpaMma COCTOSHHS
CHCTEMBI «Meab-cBuHEe». CocTaB u
BBIXOJI IPOJYKTOB 00€3MEKUBAHUSL.
[epepaboTka MEIHBIX NITUKEPOB U MEITHO
-CBUHIIOBOTO 1ITelHA. OKUCIUTEIBHOE
paduHupoBanue cBUHLA. PUUKO-
XHMHYECKHE OCHOBBI paUHHUPOBAHUS OT
MBIIIBSAKA, CYPBMBI M 0JI0Ba. [IpakTrka
IIporecca 1 anmapaTypHoe 0(hOpMIICHHE.
[lepepaboTKa I1€T0UHBIX MJIABOB.
Ob6eccepebpenune ceunma. CynHOCTh
croco0O0B pa3/ieNieHus CBUHIIA U
0J1aropoTHBIX METANNIOB. JlnarpaMmbl
COCTOSIHUSL CUCTEM «LIUHK-CBHHELD,
«IUHK-cepedpoy, IIMHK-3070T0Y, «IIHHK-
Meab». [IpakTuka npoBeneHus onepaunui.
Crnioco0bI mepepaboTKH cepeOprucToi
nieHsl. Kynemnsimus cepeOprcToro cBUHIA.
[lenoynoe 006eCIMHKOBAaHUE CBUHIIA!
XUMH3M, TIPAaKTHKA MPoLecca, COCTaB
IUTaBOB U UX IepepadboTka. BakyymHoe
obecrmHKOBaHUE. TeopeTHdyeckne
0CHOBEI criocoba. KoncTpykTuBHOE
oopmnenue mpouecca. [Ipaktuka
paduHIPOBaHUS W TIOKA3aTeINH.
O6e3BrcMyuHnBaHHUE CBUHIA. /lMarpaMMBbl
COCTOSIHUSI CUCTEM «BHUCMYT-KaJIbLUI»,
«BUCMyT-MarHui». [Ipaktuka
obe3BucMyurBaHus. Beixox, coctas
BUCMYTHCTBIX Ch€MOB U HX IepepaboTKa.
Ilokazarenu onepanuit
obe3BrcMyunBanus. KadecTBeHHOE
padurEpOoBaHue cBUHIA /JIek/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
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HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-1.1
NVK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVK-2.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-9.1
NYK-9.2
NYK-9.3

J1.1
JI1.2J1
2.2
J12.3
2.1
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TexHONIOrHUECKHE CXEMBI IPOU3BOJICTBA
CBHUHIIA ¥ UX CyIIHOCTh. HazHaueHue u
nenmn ookura. CocTaB IUXTHI
ariomepard. [loBeneHre KOMIOHEHTOB
LIMXTHI IPU 00KUre. Y CTPOHCTBO U
paboTa arJoMepanoHHBIX MAIIHH.
CocTaB IMPOTYKTOB arJoMepariiH.

Y Tunusamus cepsl U3 ariaorasos.
TeopeTnueckre OCHOBBI
BOCCTaHOBHTEILHOW ITAaBKH CBHHIIOBOTO
arnomepara. [1luxTa nuaBku u HOBeICHNE
ee KOMIIOHEHTOB MpH I1aBKe. [IpoayKThI
IJIaBKM, MX cocTaB. Pacnpenenenue
METAaJIIOB T10 MPOIYKTaM TUIABKH.
OcobeHHOCTH yCTPOICTBA MIAXTHBIX
nevei A71sl MIaBKU CBUHIIOBOTO
ariomepata. TeXHOIOTHs MOTydeHHs
CBHHIIA U3 CYJIB(ATHBIX ¥ KApOOHATHBIX
CBUHIOBBIX KEKOB. ¥ CTPOHCTBO KOPOTKO-
OapabaHHBIX TIeUCH, COCTAB MUXTHI,
MIPOTYKTOB IUIABKH. XapaKTepUCTHKA
TEXHOJIOTUYECKOU CXEMBbI
MIUPOMETAILITYPrU4ecKOro
padrHIPOBaHNS YEPHOBOTO CBHUHIIA.
Ob6e3mexnBanue cBUHIA. CyIIHOCTD
MIPOLIECCOB IPyOOro U TOHKOTO
obe3mexnBaHus. TeopeTHIeCKHe OCHOBBI
IIporecca: AnarpaMma COCTOSHHS
CHCTEMBI «Meab-cBuHEe». CocTaB u
BBIXOJI IPOJYKTOB 00€3MEKUBAHUSL.
[epepaboTka MEIHBIX NITUKEPOB U MEITHO
-CBUHIIOBOTO 1ITelHA. OKUCIUTEIBHOE
paduHupoBanue cBUHLA. PUUKO-
XHMHYECKHE OCHOBBI paUHHUPOBAHUS OT
MBIIIBSAKA, CYPBMBI M 0JI0Ba. [IpakTrka
IIporecca 1 anmapaTypHoe 0(hOpMIICHHE.
[lepepaboTKa I1€T0UHBIX MJIABOB.
Ob6eccepebpenune ceunma. CynHOCTh
croco0O0B pa3/ieNieHus CBUHIIA U
0J1aropoTHBIX METANNIOB. JlnarpaMmbl
COCTOSIHUSL CUCTEM «LIUHK-CBHHELD,
«IUHK-cepedpoy, IIMHK-3070T0Y, «IIHHK-
Meab». [IpakTuka npoBeneHus onepaunui.
Crnioco0bI mepepaboTKH cepeOprucToi
nieHsl. Kynemnsimus cepeOprcToro cBUHIA.
[lenoynoe 006eCIMHKOBAaHUE CBUHIIA!
XUMH3M, TIPAaKTHKA MPoLecca, COCTaB
IUTaBOB U UX IepepadboTka. BakyymHoe
obecrmHKOBaHUE. TeopeTHdyeckne
0CHOBEI criocoba. KoncTpykTuBHOE
oopmnenue mpouecca. [Ipaktuka
paduHIPOBaHUS W TIOKA3aTeINH.
O6e3BrcMyuHnBaHHUE CBUHIA. /lMarpaMMBbl
COCTOSIHUSI CUCTEM «BHUCMYT-KaJIbLUI»,
«BUCMyT-MarHui». [Ipaktuka
obe3BucMyurBaHus. Beixox, coctas
BUCMYTHCTBIX Ch€MOB U HX IepepaboTKa.
Ilokazarenu onepanuit
obe3BrcMyunBanus. KadecTBeHHOE
padurEpoBaHue cBuHIA /J1ab/
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53 TexHooru4ecKkue cxemsl IPOU3BOICTBA 5 12 UIIK-1.1.1 | JI1.1 0
CBHUHIIA ¥ UX CyIIHOCTh. HazHaueHue u UIIK-1.1.2 | J11.2J1
nenmn ookura. CocTaB IUXTHI HIIK-1.1.3 2.2
arnomepanuu. [loBeeHne KOMIOHEHTOB HIIK-1.2.1 | JI2.3
LIMXTHI IPU 00KUre. Y CTPOHCTBO U HIIK-1.2.2 | J2.1
paboTa arjgoMepaIioHHBIX MallUH. HIIK-1.2.3
CocTaB nIpoayKTOB arjioMepanuu. HIIK-1.3.1
YTunuzanus cepsl U3 ariaorasos. HIIK-1.3.2
Teopernyeckne OCHOBBI HIIK-1.3.3
BOCCTAaHOBHUTEILHOM IIJIABKK CBUHIIOBOTO HIIK-1.4.1
arnomepara. [1lnxra riaBku u noBeneHue HIIK-1.4.2
ee KOMIIOHEHTOB MpH I1aBKe. [IpoayKThI HIIK-1.4.3
IJIaBKHU, UX cocTaB. Pacnipenenenue HIIK-1.5.1
METaJUIOB 110 IPOAYKTAM IIJIaBKH. HIIK-1.5.2
OcobeHHOCTH yCTPOICTBA MIAXTHBIX HIIK-1.5.3
nevyen sl IIaBKU CBUHIIOBOT'O UIIK-1.6.1
arsiomepata. TeXHOJIOTHS MOTy4eHUs HIIK-1.6.2
CBHHIIA U3 CYJIB(ATHBIX ¥ KApOOHATHBIX HIIK-1.6.3
CBUHIIOBBIX KEKOB. ¥ CTPOICTBO KOPOTKO- HOIIK-1.1
OapabaHHBIX TIeUCH, COCTAB MUXTHI, HOIIK-1.2
NIPOAYKTOB IUIaBKU. XapaKTepUCTUKA NOIIK-1.3
TEXHOJIOTUYECKOU CXEMBbI NOIIK-2.1
MIUPOMETAILITYPrU4ecKOro NOIIK-2.2
padUHUPOBAHYSI YSPHOBOTO CBUHIIA. NOIIK-2.3
Ob6e3mexuBanue cBuHIA. CyITHOCTh NOIIK-4.1
MIPOLIECCOB IPyOOro U TOHKOTO HOIIK-4.2
obe3mexxnBanus. TeopeTHdeckre OCHOBBI NOIIK-4.3
Tporecca: JuarpaMma COCTOSTHUS NOIIK-5.1
CUCTEMBI «Meab-cBUHEI». COCTaB U NOIIK-5.2
BBIXOJI IPOJYKTOB 00€3MEKUBAHUSL. HNOIIK-5.3
ITepepaboTka METHBIX IUIMKEPOB H METHO NOIIK-6.1
-CBUHIIOBOTO 1ITelHA. OKUCIUTEIBHOE NOIIK-6.2
paduHupoBanue cBUHLA. PUUKO- HOIIK-6.3
XUMHUYECKHE OCHOBBI pa)MHUPOBAHHUS OT NOIIK-7.1
MBIIIbSIKA, CYpbMBI M 0J10Ba. [IpakTuka NOIIK-7.2
IIporecca 1 anmapaTypHoe 0(hOpMIICHHE. HOIIK-7.3
ITepepaboTka LIEIOYHBIX TIABOB. NYK-1.1
Ob6eccepebpenune ceunma. CynHOCTh NYK-1.2
croco0O0B pa3/ieNieHus CBUHIIA U NYK-1.3
0J1aropoTHBIX METANNIOB. JlnarpaMmbl NYyK-2.1
COCTOSIHUS CUCTEM «I[UHK-CBHHEID, NYK-2.2
«IUHK-cepedpoy, IIMHK-3070T0Y, «IIHHK- NVK-2.3
Meab». [IpakTuka npoBeneHus onepaunui. NYK-4.1
Crnioco0bI mepepaboTKH cepeOprucToi NYK-4.2
nieHsl. Kynemnsimus cepeOprcToro cBUHIA. NVK-4.3
[emounoe 0GecIMHKOBAHNE CBUHIIA: NYK-9.1
XMMHU3M, IIpaKTUKa [IPOLECCa, COCTaB NYK-9.2
IJIaBOB M UX TepepadboTka. BakyymHuoe NYK-9.3
obecrmHKOBaHUE. TeopeTHdyeckne
0CHOBEI criocoba. KoncTpykTuBHOE
oopmnenue mpouecca. [Ipaktuka
padUHUPOBAHUS U TIOKA3ATEIH.

O6e3BuCcMyUYnBaHNE CBUHIIA. [lrarpaMmbl
COCTOSIHUSI CUCTEM «BHUCMYT-KaJIbLUI»,
«BUCMyT-MarHui». [Ipaktuka
obe3BucMyurBaHus. Beixox, coctas
BHUCMYTHUCTBIX CHEMOB H UX IepepaboTKa.
Ilokazarenu onepanuit
obe3BrcMyunBanus. KadecTBeHHOE
padurupoBanue cBuHNA /Cp/
Kon HaunmeHoBaHue pa3/esoB U TeM /BU] Cemectp | YUaco | Komneren- | Jlutep | Pecy | UnTe | Ilpumeuanue
3aHATHSA 3aHsaTHs/ / Kype M aTypa | pcbl | pakT.

Paznen 6. Merajuryprusi HHHKA




6.1

TexHOMOrNMUECKHE CXEMBI IEpepadOTKI
LUHKOBBIX KOHIIGHTPATOB MTHPO- U
THIPOMETAILTY PrHYSCKAMHE CIIOCO0aMH,
nx cymHocTs. CynbdaTHbIi 6amaHc.
OCo0eHHOCTH OKHCIUTEIHHO-
CYIb(haTH3UPYIONIETO 00KUTA
KOHIIEHTPATOB JUISI THPO- U
THAPOMETATYPrUuecKOl nepepadoTku
orapka. [loBejeHHEe KOMIIOHEHTOB OrapKa
ipu o6xwure. TpeOoBaHwus,
MIPEIBSIBIISIEMBIE K OrapKy.
PasHoBHaHOCTH annapaTypHOTO
odopmienus ooxura. [IpakTrika o0xura.
CocraB IMpoyKTOB O0XKUTA M TIOKA3aTeIN
npouecca. Kparkas xapakrepucrika
OCHOBHBIX TIPOIIECCOB, MPOTECKAIOIINX
IIPH BBIIIEIAYNBAHUH OTapKa.
Pa3HOBUIHOCTH TEXHOIOTHIECKUX CXEM U
CIIOCOOOB BBIIICTAYHBAHUS.
Knaccuduxkanus orapka. Coctan
MPOJYKTOB BBILICTaYNBAHHS U
nokasarenu npouecca. Kiaccudukarms
mpuMeceil MUHKOBOTO AJISKTPOJIUTA, UX
BJIMSTHHE Ha PE3yJIbTATHI AICKTPOIIH3a
pacTBopa cyibdara IHHKA U
XapaKTEePUCTHKA CITIOCOOOB OYHUCTKH
pacTBOPOB (THAPOIUTHYECKAS,
[IEMEHTAI[OHHAS, XHMHYECKask OYNCTKa).
OCHOBHBIE CBEACHHS O TEOPUH
ANIEKTPOOCAKICHUS LINHKA U3
CyIb(paTHBIX pacTBOPOB. OCOOCHHOCTH
IIEKTPOJHBIX ITPOIIECCOB.
[epenanpspkeHUE BBIICICHUS BOIOPOAA
Ha KaToJIC U €ro 3aBUCHMOCTH OT
mapameTpoB eKkTponn3a. Llupkymsmms
anektpoiuta. CrocoObl OXJIAXKICHHS
anekTpoiauTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBUH AIIEKTPOIHN3a HA
nokasarenu npouecca. Koncrpykrusaoe
oopmieHue mporecca. XapakTepucTHKa
LUHKOBBIX KeKOB. CITIOCOOBI H OCHOBHEIC
ITOKA3aTeIHN UX IepepadoTKH
BeJIbLIEBAHUEM U

THIPOMETAJUTY PrHYECKAM METOIOM.
[epepaboTka MeIHO-KaIMHEBEIX KEKOB.
XapakTepucTHKa CIIOCOO0B IepepaboTKy.
DU3UKO-XUMHYECKAs CYIHOCTb.
TexHoNOTHMYECKAs CXEMa, alllapaTypHOe
oopmieHNE U IPaKTHKa PabOTHI
OCHOBHBIX HepenenoB. Kparkas
XapaKTEePUCTHKA YTICTEPMHUYCCKOTO
croco0a MoTydeHusI IMHKA |
MTHUPOMETAILTYPrHIECKOTro crocoda
paduHHpOoBaHUs HMHKA. Pa3HOBUAHOCTH
CII0Cc00a | ero anmnapaTypHoe
oopmnenne. HoBrble mpomeccht
MOJTyYeHHs IMHKA. ABTOKJIaBHbIE
CIocoO0BI epepadboTKu
IUHKCOJICPIKAIIero CHIpbs. Perrenne
9KOJOTUIECKHUX NPOOIEM B METAILTYPIHH
UUHKA. TeXHUKO-9KOHOMHYECKUE
MTOKA3aTeIH MPOLIECCOB MPU
MIPOM3BOJICTBE IIMHKA. /JIek/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-1.1
NVK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVK-2.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-9.1
NYK-9.2
NYK-9.3

J1.1
JI1.2J1
2.2
J12.3
2.1




6.2

TexHOMOrNMUECKHE CXEMBI IEpepadOTKI
LUHKOBBIX KOHIIGHTPATOB MTHPO- U
THIPOMETAILTY PrHYSCKAMHE CIIOCO0aMH,
nx cymHocTs. CynbdaTHbIi 6amaHc.
OCo0eHHOCTH OKHCIUTEIHHO-
CYIb(haTH3UPYIONIETO 00KUTA
KOHIIEHTPATOB JUISI THPO- U
THAPOMETATYPrUuecKOl nepepadoTku
orapka. [loBejeHHEe KOMIIOHEHTOB OrapKa
ipu o6xwure. TpeOoBaHwus,
MIPEIBSIBIISIEMBIE K OrapKy.
PasHoBHaHOCTH annapaTypHOTO
odopmienus ooxura. [IpakTrika o0xura.
CocraB IMpoyKTOB O0XKUTA M TIOKA3aTeIN
npouecca. Kparkas xapakrepucrika
OCHOBHBIX TIPOIIECCOB, MPOTECKAIOIINX
TIPY BBIIIETIAYMBAHIN OTapKa.
Pa3HOBUIHOCTH TEXHOIOTHIECKUX CXEM U
CIIOCOOOB BBIIICTAYHBAHUS.
Knaccuduxkanus orapka. Coctan
MPOJYKTOB BBILICTaYNBAHHS U
nokasarenu npouecca. Kiaccudukarms
mpuMeceil MUHKOBOTO AJISKTPOJIUTA, UX
BJIMSTHHE Ha PE3yJIbTATHI AICKTPOIIH3a
pacTBopa cyibdara IHHKA U
XapaKTEePUCTHKA CITIOCOOOB OYHUCTKH
pacTBOPOB (THAPOIUTHYECKAS,
[IEMEHTAI[OHHAS, XHMHYECKask OYNCTKa).
OCHOBHBIE CBEACHHS O TEOPUH
ANIEKTPOOCAKICHUS LINHKA U3
CyIb(paTHBIX pacTBOPOB. OCOOCHHOCTH
IIEKTPOJHBIX ITPOIIECCOB.
[epenanpspkeHUE BBIICICHUS BOIOPOAA
Ha KaToJIC U €ro 3aBUCHMOCTH OT
mapameTpoB eKkTponn3a. Llupkymsmms
anektpoiuta. CrocoObl OXJIAXKICHHS
anekTpoiauTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBUH AIIEKTPOIHN3a HA
nokasarenu npouecca. Koncrpykrusaoe
oopmieHue mporecca. XapakTepucTHKa
LUHKOBBIX KeKOB. CITIOCOOBI H OCHOBHEIC
ITOKA3aTeIHN UX IepepadoTKH
BeJIbLIEBAHUEM U

THIPOMETAJUTY PrHYECKAM METOIOM.
[epepaboTka MeIHO-KaIMHEBEIX KEKOB.
XapakTepucTHKa CIIOCOO0B IepepaboTKy.
DU3UKO-XUMHYECKAs CYIHOCTb.
TexHoNOTHMYECKAs CXEMa, alllapaTypHOe
oopmieHNE U IPaKTHKa PabOTHI
OCHOBHBIX HepenenoB. Kparkas
XapaKTEePUCTHKA YTICTEPMHUYCCKOTO
croco0a MoTydeHusI IMHKA |
MTHUPOMETAILTYPrHIECKOTro crocoda
paduHHpOoBaHUs HMHKA. Pa3HOBUAHOCTH
CII0Cc00a | ero anmnapaTypHoe
oopmnenne. HoBrble mpomeccht
MOJTyYeHHs IMHKA. ABTOKJIaBHbIE
CIocoO0BI epepadboTKu
IUHKCOJICPIKAIIero CHIpbs. Perrenne
9KOJOTUIECKHUX NPOOIEM B METAILTYPIHH
UUHKA. TeXHUKO-9KOHOMHYECKUE
MTOKA3aTeIH MPOLIECCOB MPU
IIPOM3BOJICTBE IIMHKA. /JIab/
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UIIK-1.1.1
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2.1




6.3

TexHOMOrNMUECKHE CXEMBI IEpepadOTKI
LUHKOBBIX KOHIIGHTPATOB MTHPO- U
THIPOMETAILTY PrHYSCKAMHE CIIOCO0aMH,
nx cymHocTs. CynbdaTHbIi 6amaHc.
OCo0eHHOCTH OKHCIUTEIHHO-
CYIb(haTH3UPYIONIETO 00KUTA
KOHIIEHTPATOB JUISI THPO- U
THAPOMETAJLTY PrHIECKOH epepadoTKI
orapka. [loBejeHHEe KOMIIOHEHTOB OrapKa
ipu o6xwure. TpeOoBaHwus,
MIPEABSBISEMBIC K OTapKy.
PasHoBHaHOCTH annapaTypHOTO
otopmierus odxura. [IpakTika ooxura.
CocraB IMpoyKTOB O0XKUTA M TIOKA3aTeIN
mnponecca. Kparkas xapakTepucTuka
OCHOBHBIX TIPOIIECCOB, MPOTECKAIOIINX
TIPY BBIIIETIAYMBAHIN OTapKa.
Pa3HOBUIHOCTH TEXHOIOTHIECKUX CXEM U
CIIOCOOOB BBIIICTAYHBAHUS.
Knaccuduxkanus orapka. Coctan
MIPOYKTOB BHIIIEIAYNBAHUS U
nokasaTenu nponecca. Kimaccuduxars
mpuMeceil MUHKOBOTO AJISKTPOJIUTA, UX
BJIMSTHHE Ha PE3yJIbTATHI AICKTPOIIH3a
pacTBopa cyibdara IHHKA U
XapaKTEePUCTHKA CITIOCOOOB OYHUCTKH
pacTBOPOB (THAPOIUTHYECKAS,
[IEMEHTAI[OHHAS, XHMHYECKask OYNCTKa).
OCHOBHBIE CBEACHHS O TEOPUH
ANIEKTPOOCAKICHUS LINHKA U3
CyIb(paTHBIX pacTBOPOB. OCOOCHHOCTH
IIEKTPOJHBIX ITPOIIECCOB.
[epenanpspkeHUE BBIICICHUS BOIOPOAA
Ha KaToJIC U €ro 3aBUCHMOCTH OT
mapameTpoB eKkTponn3a. Llupkymsmms
anektpoiuta. CrocoObl OXJIAXKICHHS
anekTpoiauTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBUH AIIEKTPOIHN3a HA
nokasarenu npouecca. Koncrpykrusaoe
oopmieHue mporecca. XapakTepucTHKa
LUHKOBBIX KeKOB. CITIOCOOBI H OCHOBHEIC
ITOKA3aTeIHN UX IepepadoTKH
BeJIbLIEBAHUEM U

THIPOMETAJUTY PrHYECKAM METOIOM.
[epepaboTka MeIHO-KaIMHEBEIX KEKOB.
XapakTepucTHKa CIIOCOO0B IepepaboTKy.
DU3UKO-XUMHYECKAs CYIHOCTb.
TexHoNOTHMYECKAs CXEMa, alllapaTypHOe
oopmieHNE U IPaKTHKa PabOTHI
OCHOBHBIX HepenenoB. Kparkas
XapaKTEePUCTHKA YTICTEPMHUYCCKOTO
croco0a MoTydeHusI IMHKA |
MTHUPOMETAILTYPrHIECKOTro crocoda
paduHHpOoBaHUs HMHKA. Pa3HOBUAHOCTH
CII0Cc00a | ero anmnapaTypHoe
oopmnenne. HoBrble mpomeccht
MOJTyYeHHs IMHKA. ABTOKJIaBHbIE
CIocoO0BI epepadboTKu
IUHKCOJICPIKAIIero CHIpbs. Perrenne
9KOJOTUIECKHUX NPOOIEM B METAILTYPIHH
UUHKA. TeXHUKO-9KOHOMHYECKUE
MTOKA3aTeIH MPOLIECCOB MPU
Ipon3BOJICTBE IMHKA. /Cp/
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4.1 O6pa3oBaTebHbIe TEXHOJIOTUH

5. KOMIIJIEKT OHEHOYHBIX CPEACTB




5.1. KoMnjieKT OlleHOYHBIX CPEACTB

Kommrekr OILICHOYHBIX CPEACTB 11O JUCHUITIIUHE, COCTOSIIUHN U3 MaTCpUuaIoB U1 TCKYIIETO KOHTPOJIA U IPOBCACHUA
HpOMe)I(yTOHHOﬁ arreCTaluu O6y‘IaIOHII/IXC$[, BKJIIOYas MOPAAOK IPOBCACHUA HpOMe)KyTO‘-IHOﬁ arTeCTaluu, CUCTCMY OLICHUBAHUA
PE3yIbTaTOB HpOMe)KyTO‘IHOfI aTTeCTAllUU U KPUTEPUU BBICTABJICHUS OLCHOK IIPEACTABJICH B KOC JUCIHUIIIINHBI.

6. YHAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOY JISA)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3naTenncTBO, TON On.anpec
JI1.1 |burees B. A., Bnosur |OCHOBEI METaIITyprHIeCKOr0 IIPON3BOACTBA Cankr-IletepOypr: https://e.lanbook.com/
K. H., Konokoinbiies B. Jlans, 2017 book/90165
M., Canranuk B. M.
JI1.2 | Cmupsarus A. I1. ITpoMBbINITICHHBIC IIBETHBIC METAJUIBI U CIIJIABHI: Mocksa: https://biblioclub.ru/in
MPaKTHIECKOE TTOCO0He TocynapcTBenHOE dex.php?
Hay4HO-TeXHHYeckoe |page=book&id=22818
HU3/1aTEJILCTBO 3
JIUTEPATYPHI 10
YEpHOIl U IBETHOU
MeTamutyprud, 1956
6.1.2. JlonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENIH 3ariaBue W3narenscTBO, rofg On.aapec
JI2.1 | AmupacnaHoB A. A. OCHOBHBIE THITBI MECTOPOKICHHUI CBUHLIA K Mocksa: https://biblioclub.ru/in
[IUHKA: MOHOTpadus T'ocreonrexusnar, dex.php?
1957 page=book&id=47955
4
JI2.2 |Yaurypus B. A., Texmonorust o0oramieHuss MEIHBIX U MEIHO- Mocksa: Hayka, 2016 | http://biblioclub.ru/ind
[Tanpynosa U. B. IIUHKOBBIX Py Ypaiia: MOHOTpadust ex.php?
page=book&id=46901
8
JI2.3 |Bormanosuu K. W. Cepebpo, CBUHEI U IIUHK: MOHOTpadhHs Ietporpan: 6.u., 1919 | https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
6.3.1 Ilepevyennb NporpaMMHOro odecrne4eHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 Tlepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | EnHOE OKHO mocTyma K HHPOPMaHOHHEIM pecypcam
6.3.2.2 | KoHCyIbTaHT-ILITIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOY JISI)
Ayn. Ne Hasnauenwne OcHamenne
VYueOHas ayIUTOPHS UL
MIPOBEICHUS 3aHATHH | Y4eOHBIe MecTa, 00OpyZOBaHHBIE OJOYHON MeOENbI0 ¢ pacloyioKeHHEM
JNEKIMOHHOTO M CeMHHapckoro | amdureatpoM. Pabodee MecTto mpenojaBareist B COCTaBe CTON, CTYJ, TymOa,
300 THIA, KypCOBOI'O IPOCKTHPOBAHUS | TPUOYHKA, KOMIIBIOTEp MpEnoiaBaTelss ¢  JOCTYIIOM B  WHTEPHET,
(BBITIOJTHEHUSI KypPCOBBIX paboT), | MHTEpaKTUBHAS JIOCKA C MPOEKTOPOM. MOTOpU30BaHHBIN 3kpaH [ToTomouHbIe
TPYNIIOBEIX W WHAWBUAYAIBHBIX | IOBOPOTHBIE KaMephl. JlokymeHT-kamepa. HacTompHbI MUKpOGOH. 3BYKOBas
KOHCYJIbTallui, TEKyLIero | cuctema. MapkepHas AocKa.
KOHTPOJISL K IPOMEKYTOYHOM



https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=228183
https://biblioclub.ru/index.php?page=book&id=479554
http://biblioclub.ru/index.php?page=book&id=469018
https://biblioclub.ru/index.php?page=book&id=469180

Hacocsl BakyyMHBIE, TEPMOCTAaThl, MIKa() CYIIMIbHBIH, Ja0OpaTOpPHBIC BECHI
JNIEKTPOHHBIE M MEXaHWYECKHE, CTOJ JUIA JTaOOpaTOPHBIX BECOB, aHAIN3ATOP
I(PaKIINOHHBIH, mKagel 1abopaTOpHEIE, MeJbHULA GucepHast
nabopaTopHas, MeIIaJKH J1IabopaTopHbIE, CTOJIBI -MOMKH J1abOpaToOpHBIE,
HACOCHl  IEPUCTAIBTHYECKHE, OKCTPAKTOp, YCTAaHOBKA  3JIEKTPOJIU3HAS
nabopaTopHas, IIelikep  J1abOpaTOpHBIN, MeEJbHHAIA  AHATUTHYECKAs,
aHaNIM3aTOp BJArW, peakTop M3 crekiaa Oopcunukar.l kyO.AM, peakTtop u3

JlabopaTopust rTUIPOMETAILTY PrUH

- TIpoBeACHWE  JTADOPATOPHBIX
pabor mo  XuUMHH,  XHUMHH
METaJJIOB, Ul BCEX HAMpPaBJICHHIA
nogroroBku B TY  VYIMK B

J1406 coorBerctBun ¢ PI'OC BO. A 2
cTekna Oopcuimkar. 3 KyO.nMm, OaHs nabopaTopHas, YCTPOWCTBO CYIIKH
TaK¥Ke o POGUIEHBIM N o
71a00paTOPHON TOCYIIBI, MYJIBTHUMETP, aclUpaTop CHIBGOHHEIA, mpudop ph-
JUCLMIUIMHAM ~ y4eOHOro  InIaHa
MeTp, Kommpeccop, mnpubop ph-merp, HOHOMep, NPHOODP INIEKTPOIH3A
TIOJTOTOBKH 0akaaBpoB u o
pacTBOpPOB COJICH, INTATHBBI ISl IPOOMPOK, KaJOPHUMETP C HarpeBaTeieMm,
MarucTpoB Kagenpsl
Me Ty TEPMOMETPBHI, IUTUTKA J1a0OpaTOpHAasi, PETyISATOP HANpPsDKEHUs, ONOK IHTaHUS,
yprus. XOJIOMMIBHUK JTa00paTOpHBI, apeoMeTphl, HaOOp CHT, aKBaJUCTIILIATOP,
MeJIbHHLA 36pPHOBAsl J1abopaTopHasl.
YuebHast ayuTopHs JUIst
MIPOBEICHHS 3aHATHI

VYuebuble MecTa (CTONBL U cTyNbs). Pabouee MecTo mpemopaBaTelisi B COCTaBe

JICKITHOHHOI'O n CEMHUHApPCKOTo
CTOJI, CTYJI, TyM6a. KOMHL}OTGP npenoaaBareiil ¢ JOCTYIIOM B HMHTCPHCT,

THUIA, KypCOBOTO IIPOEKTHPOBAHUS

UHTEPAKTUBHBIA IPOCKT MarHUTHO-MapKEPHOH JIOCKOH.
225 (BBITIONTHEHHUSI  KypCOBBIX paborT) cpa OSKTO N a O-MapKepHo ocKo
OVIIOBEIX 1 yI/II)HHHBHH :HBHHX’ MoTtopu30BaHHBIN 9KpaH € MOTOJOYHBIM INpoekTopoM. [loTonmounas kamepa.
by . Y JHokxymenT-kamepa. HacTonbHBIH MEUKPO(OH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIUH, TEKYILEro
KOHTPOJISI U IPOMEXYTOUYHON
107 CTOJBI ¢ KOMIBIOTEPAMH C BBIXOJIOM B HHTCPHET, CTYJIbsl, KHIDKHBIC IIKA(QBl U

CTCIIJIAXH.

8. METOAUYECKHUE YKA3ZAHUA VI OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Metonuueckue yka3aHus [T 00yJaIOIMXCs 10 OCBOCHHUIO AUCLUTIINHEL

1. zydenne pabodeli mporpaMMbl JUCIUTIIHHEL.

2. IlocenieHne U KOHCIIEKTUPOBAHUE JICKLIUH.

3. O6s3aTenbHast HOATOTOBKA K MPAKTHUECKUM 3aHATHSIM.

4. V3y4eHre OCHOBHOM M TONIOJHUTEIBHON JINTEPaTyphl, HHTEPHET-HCTOYHNKOB.
5. BeimonmHeHNE BCEX BUIOB CAMOCTOSTEIIFHOM paOoTHI.

D¢ dexTrBHOE OCBOCHUE NUCLHUIUINHEI IIPEATIONAracT peryysipHoe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BBHIIOJIHEHUE
TUTAaHA CAMOCTOSATEIFHON PabOTHI B IIOTHOM 00BhEeMe 1 MPOXOXKICHHUE aTTECTAIlNN B COOTBETCTBHIH C KaJIEHAAPHBIM YUeOHBIM
rpauKOM.

CTyaeHTy peKOMEHyeTCs 03HAKOMHUTECS CO CITICKOM OCHOBHOH M JIOTTOJTHATEIBHOM TuTepaTypsl. JlocTyr K HHOPMAaIIHOHHBIM
pecypcaM OUOTUOTEKH 1 HHPOPMAITMOHHO-CIIPABOYHBIM cCUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YHTAIBHOM 3ajie OMOINOTEeKH
co craroHapHsix [I19BM, nu6o ¢ muanoro II9BM (HOyTOyKa, MIAHIIETHOTO KOMIIBIOTEPA HIIH HHOTO MOOUIIBHOTO yCTpOiicTBa)
MOCPEACTBOM OECIIPOBOIHOTO TOCTYIA MPH aKTUBALUH UHIUBUAYaIbHON YUETHOH 3alHCH.

3agaHus 1 METOANYECKUE YKAa3aHHS K BBITOIHEHUIO Ta00PaTOPHBIX PabOT COCTABICHBI B COOTBETCTBHH ¢ paboueil mporpaMmMoit
JUCLUIIIMHBI METAJUTyPIUsl TSKENbIX LBETHBIX METANIOB U NpeAcTaBieHsl B Y MK THCHUNINHEL

JlaGopaTopHEIi MPaKTUKYM HAIPaBJICH HA YIIyOJIeHHOE H3ydeHNE TEOPETHIECKOTro MaTeprala i Ha IPHOOpETeHHE YMEHHH,
HaBBIKOB U OIIBITA MPOBEJCHNUS SKCIIEPUMEHTA, aHaN3a U 00padOTKH €ro Pe3yIbTaToB.

C menbIo OLICHKH YPOBHS OCBOCHHMS MaTepHala 110 KaXk10i 1ab0paTopHOi paboTe COCTABIAETCS OTUET, HA OCHOBAaHUH KOTOPOTO
MPOBOJIUTCS 3aIUTa Ta00PATOPHOH PabOTHIL.

Meroaundeckure PEKOMCHOAUHN K OpraHU3allu 1 BBIIIOJTHCHUIO CaMOCTOSATEIIBHOU pa6OTI>I COCTaBJICHBI B COOTBETCTBUU C pa6oqel71
nporpaMMoﬁ JUCOUTUIMHBI METAJITYPIyd TAXKEIIBIX IBETHBIX METAJIJIOB U ITPEACTABIICHBI B VMK nucIAIIHEI.

CamocTosTenbHas pa60Ta CTYACHTOB BKJIIOYAa€T OCBOCHNE TCOPETUYCCKOI0 MaTcprajia U NOATOTOBKY K 9K3aMCHY.

MGTOI[I/I‘IGCKI/IC PEKOMEHAAINU 1O OpTraHn3alnun O6pa3OBaTeJ'II)HOI‘0 mpouecca ajisd 06y‘IeHI/IH WHBAJIUAOB 1 JIUI C OTPAHUYCHHBIMU
BO3MOXHOCTSAMU 3010POBbs

[Ipn HEOOXOAMMOCTH ITPOrpaMMa JUCIUILTIHEI MOXKET OBITh aTaTHPOBAHA [T HHKIIIO3UBHOTO O0YYEHHs HHBAINIOB U JIHII C
OTpaHUYIEHHBIMU BO3MOKHOCTSIMU 30POBBS C YyIETOM OCOOEHHOCTEN UX MCUXO(MH3MIECKOTO Pa3BUTHS, HHIUBHIYAIbHBIX

BO3MOXKHOCTEH U HGOGXOL[I/IMBIX CIICIUaJIbHBIX YCJ'IOBI/Iﬁ ux 06y‘{eHI/IH.

HpI/I HaJINM4Y1U B TPyNIie CTyJCHTOB C OTPAHNYCHHBIMUA BO3MOXKHOCTAMM 310POBbS BO3MOXKHO UCIIOJIb30BAThH aalITUBHBIC
TCXHOJIOI'UH.

,Z[IIS[ CTYACHTOB C OIrpaHUYCHHBIM CIIyXOM:




- HCTIONIb30BaHUE Pa3HOOOPA3HBIX AUAAKTHYECKIX MAaTEPUAIOB (KAPTOUKH, PUCYHKH, TUCbMEHHOE OTMCaHUe, CXEMBI U T.I1.) KaK
MTOMOIIb JIJIsl MIOHUMaHHMS U PEIeHMsI TOCTABICHHON 3a1a4H;

- HCTIOJTb30BAHUE BUICOMATEPHAIIOB, KOTOPBIE NAIOT BO3MOXKHOCTh TIOHATH TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKATUBHBIC
JIEUCTBUS,

- BBIITOJIHCHHE MPOCKTHBIX 33aHUM 10 H3y4aeMbIM TEMaM.

JIJI CTYZICHTOB C OTpaHHUYEHHBIM 3pECHUEM:

- HCTIONIb30BaHUE (PUIBMOB C BO3MOXKHOCTBIO BOCTIPUSITHSA HA CIYX JaBaeMOW B HUX HH(OPMALIUH JUISI TOCIIEIYIOIIETO e
o0Cy>KaeHus;

- HCTIOJIb30BAHUE ayTMOMATEPUAIIOB MO0 U3yYaeMbIM TeMaM, UMCIOIUMCS Ha Kadeape;

- HHAMBHyaIbHOE OOIIEHHUE C TPENoaBaTeNieM 110 H3y4aeMOMY MaTepray;

- TBOPYECKHUE 33aJaHusI [0 H3y4aeMbIM TEMaM WITH 110 JINYHOMY JKEJIAHHIO C YYETOM HHTEPECOB 00y4aeMoro.
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