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®opma o0ydeHus OYHas

O611ast TPYA0EMKOCTh 43ET

Yacos 1o yueOHOMY TUIaHY 144 ®opMbI KOHTPOIII B CEMECTpax:
B TOM YHCIIE: 9K3aMeH 8

ayIUTOPHBIE 3aHSTHS 54

caMocCTosATeNbHas padoTa 61

4acoB Ha KOHTPOIIb 27

Pacnpezle.ﬂeﬂne YacCoB JUCHUIIJIMHBI 110 CEMECTPamM

Cemectp
(<Kypc>.<Cemectp Ha | 8 (4.2)
Kypce>) Hroro
Henens 12
Bun 3anaruii vo | PO | VIO PII

Jlexkuun 18 |18 (18 (18
[pakTraeckue 36 |36 |36 (36
KCP 2 2 2 2
Uroro ayxn. 54 |54 |54 |54
KonrakTHas pabora 56 |[56 |56 |56
Cawm. pabota 61 |61 |61 (61
Yackl Ha KOHTPOJTb 27 |27 |27 |27
HUroro 144 1144 (144 | 144
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28.06.2021, mpotokoia Ne 9-21
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1. EJIN OCBOEHUSA

11 | HAY4HUTh ()OPMYIHPOBATEH M MOHUMATh TEXHOJIOTHYECKHE OCOOCHHOCTH THAPO- M MMHPOMETAILTYPTUH METAJIIIOB M CIUTaBOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM INPOI'PAMMBI

Lux (pasaen) OIT: [B1.B.JIB.04

2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIET0CH:

2.1.1{MaremaTuka

2.1.2| dusnyeckas XxuMus

2.1.3| dusuka

2.1.4| Xumus

2.2| Iacoumannel (MOYJIH) M MPAKTHKH, VI KOTOPHIX OCBOEHHE TAHHO! THCIMIJIMHBI (MOYJIsI) HEO0XO0IUMO KaK
npeamecTByomee:

2.2.1|TloaroToBKa K IMpoLeaAype 3alIuThl U mporeaypa 3amutsl BKP

3. PE3YJIBTATBI OBYUYEHMNS 11O JUCIIMIIJIMHE, COOTHECEHHBIE C @OPMUPYEMBIMHU
KOMIIETEHIIUAMMA

IIK-1: Cnoco0eH onpeneyasiTb OPraHM3alMOHHbIe M TeXHHMYECKHe Mepbl /ISl BHIOJHEHHMs IPOM3BOICTBEHHBIX 3aJaHMIl B
noJapa3iejeHusAX NIEKTPOCTAIEIJIABHIbHOIO IIexa

IIK-1.2: [IpoBoauT aHAIM3 NPUYMH U3MEHEHUI NapaMeTPOB U NOKa3aTeJieil NPoLeccOB BhIIVIABKU U PA3JIMBKH CTAJIU

3HaTh:

[IK-1.2-31 ocHOBHBIE TEXHUYECKUE MEPHI LTS BHITIOJIHESHHSI TPON3BOICTBCHHBIX 3aIaHUH

IIK-1.1: HpOBO}II/lT KOHTPOJIb TEKYIIUX OTKJIOHEHMI OT 3aJJaHHBIX BeJIUYHH nmapamMeTpoB noxkasareJjen nmpoueccoB
IPOU3BO/JACTBA HEIPEPBLIBHOJIMUTBIX 3aIr0TOBOK H (I/l.]'ll(l) CJIMTKOB CTaJIN

3HaTh:

ITK-1.1-31 TeopeTnueckne 3aKOHOMEPHOCTH MPOLIECCOB THAPO- U MMPOMETAIUTYPTUH METAJIOB 1 CILIIABOB

IIK-1.2: IIpoBoauT aHAIM3 NPHYMH U3MEHEHUIH NapaMeTPOB M MOKa3aTeJ/ieil NPOUEeCCOB BhINJIABKHM M Pa3IUBKHU CTAJIH

YMmerhb:

I1K-1.2-Y1 omnpenensrs NpU4KMHbBI K3MEHEHUH apaMeTPOB B THIIPO- U TUPOMETALTYPTrHH METAJLIOB

IIK-1.1: IIpoBoAUT KOHTPOJIb TEKYIIMX OTKJIOHEHHUH OT 3aIaHHBIX BeJIUYMH NapaMeTPOB M NMoKa3aTeeil npoueccos
MPOM3BOJCTBA HENMPEPBLIBHOJINTHIX 3ar0TOBOK M (WJIH) CIUTKOB CTAJIH

YMmerThb:

[1K-1.1-Y1 BBIMONHATH TEPMOANHAMHUYECKHE PACUETHI IPOLIECCOB, IPOTEKAIOIINX MPH OCYIECTBICHHH COBPEMEHHBIX TEXHOJIOTHI
THIPO- U MUPOMETAJUTYPIHH METAJUIOB U CIIAaBOB

IIK-1.2: [IpoBoauT aHAIU3 NPHYMH U3MEHEHUI NapaMeTPOB M MOKa3aTeJ/ieil NPOUEecCOB BbINJIABKHM M Pa3IUBKHU CTAJIH

Baagern:

I1K-1.2-B1 HaBbIKamM# IO OMPEICICHUIO TEXHHYSCKUX MEp B FHIPO- M THPOMETAIUTYPrHH METAIOB

IIK-1.1: IIpoBoAUT KOHTPOJIb TEKYIIHMX OTKJIOHEHHH OT 3a/IaHHBIX BeJTUYMH NapaMeTPOB H NMOKa3aTeleil mpoueccos
NMPON3BOJCTBA HENMPEPHIBHOINTHIX 3aT0TOBOK M (UJIH) CIMTKOB CTAJIM

Baagers:

[MK-1.1-B1 cnoco6amMu TepMOAMHAMUYIECKOTO, KHHETUIECKOTO M CTATUCTHUYECKOTO aHAIN3a METALTyPrHUECKUX MPOIIECCOB

4. CTPYKTYPA U COOEPKAHUE

Kon HaumenoBanue pazaenos u TeM /Buj 3ansitust/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchbl

Pazgen 1. Texnonorusi npon3BoACTBA TAKEIBIX
IBETHBIX METAJIJIOB




1.1 TexHonorus NPOU3BOJICTBA TSHKEIIBIX LIBETHBIX [IK-1.1 JI1.1 J11.2
MeTayioB. OOIIHe MPUHIIAITEI H3BJICUEHUS MEIH, IK-1.2 2.1
HUKEJIsl, CBUHIIA, [INHKA U3 PYJl U KOHIICHTPATOB.

OcHoOBHBIE CTanuu (GOPMUPOBAHUS
METaJUTyprH4eCKUX paciijiaBoB (IIL1aka, mITeiiHa,
mmei3sl). CriocoObl U3BICUCHHS CEPBI TIPH
NHPOMETAILTyprUuecKor mepepadoTke
cyibduaHOrO ChIpbs. [loBeneHne peakux u
PacCesHHBIX 3JIEMEHTOB B OCHOBHBIX
MUPOMETAILTYPruiYecKux mnponeccax. /Jlex/

1.2 PacueTs! mporieccoB NpoU3BOACTBA TSHKEIBIX IK-1.1 JI1.1J11.2
IBETHBIX MeTasuioB /I1p/ [1K-1.2 J12.1

1.3 IIpopaboTka NIEKIMOHHOTO MaTepHana. IK-1.1 J1.1J11.2
CamocrositennsHOE n3ydeHue aureparypsl. /Cp/ IK-1.2 2.1

14 Beimosnnenue nomainux 3aganuit  /Cp/ IK-1.1 JI1.1J11.2

IK-1.2 JI2.1
Pa3znen 2. IlepepaGoTka MeIHBIX PyA U
KOHIIeHTPATOB

2.1 Pa3zHOBHAHOCTH OTpakaTEIbHOM ITABKH. IK-1.1 J1.1J11.2
IlepepaboTka IITCHHOB HA YEPHOBYIO ME/Ib. IK-1.2 2.1
ABTOr'CHHBIE IIPOLIECCH B METAJUTYPIHH MEIIH.

OrHeBoe U 3JIEKTPOJIUTHYECKOE paUHUPOBAHHE
Mmenu. ['mapomeramtyprust Mmeau. [Ipaktuka
Ky4YHOTO U aBTOKJIABHOTO BbIlIeNaunBanus. /Jlex/
2.2 Pacuer npouecca mpousBoacTea meau /I1p/ I[IK-1.1 JI1.1J11.2
IK-1.2 J2.1

2.3 [TpopaboTka JEKIMOHHOTO MaTepHana. MK-1.1 JI.1J11.2
CamocrosiTennsHOE n3ydeHune aureparypsl. /Cp/ IK-1.2 2.1

2.4 Brmonaenne nomarmanx 3aganuii  /Cp/ I[IK-1.1 JI1.1J11.2

IK-1.2 2.1
Pazgen 3. IlepepabdoTka HUKeJEBBIX PYA U
KOHIIEHTPATOB

3.1 IInaBka B maxTHbIX nedax. KoHBepTupoBanue IK-1.1 JI1.1J11.2
HUKEJEBBIX IITEHHOB. CXeMa NpOU3BOACTBA [1K-1.2 J12.1
MeTaJuTypruieckoro kodasipra. [Inaska B
JJIEKTporeyax Ha (heppOHHKEINb.

I'mapomeraiutyprudeckiue ¥ KOMOMHUPOBAaHHbIE
CH0cOOBI KOMITJIEKCHOH MepepaboTKH OKUCICHHBIX
W HUKeJNeBBIX py.l. [TnaBka B aJIeKTpHUYECKHX NeYax.
Oco0GeHHOCTH KOHBEPTHPOBAHUS
MeTHO-HUKEJIEBBIX IITEHHOB.
T'uapomeranayprudeckue 1 KOMOMHUPOBaHHBIE
CIOCOOBI KOMIUIEKCHOI NepepaboTKH CyIb(PHIHBIX
PYA ¥ KOHIIEHTPATOB. METO/bI NOTyYeHUSI HUKEIIS
M KoOasbTa U3 pacTBOPOB; 3JIEKTPOIIU3,
BOJIOPOJIHOE BOCCTaHOBJIEHHE. /JIek/
3.2 Pacuer nponecca npousBoacTa Hukens /I1p/ IK-1.1 JI1.1J11.2
IK-1.2 JI2.1

3.3 [IpopaboTka JEKIHOHHOTO MaTepHaa. IK-1.1 J1.1J11.2
CamocrosiTensHOE n3ydeHue aureparypsl. /Cp/ IK-1.2 2.1

3.4 Bemmonnenue noMariaux 3aganuii  /Cp/ [IK-1.1 JI1.1 J11.2

IK-1.2 J2.1

Pa3nen 4. IlepepadoTka CBUHIOBBIX
KOHIIEHTPATOB




4.1 Arnomepupyomuii 00)KUT CBUHIIOBBIX 2 IK-1.1 JI1.1J11.2
KOHIIEHTpaToB. BoccTaHoBUTENbHAS T1JIaBKa [1K-1.2 J12.1
CBHMHIIOBOTO arioMepara. HoBble HanpaBieHus B
METaJUTypIHH CBHHIIA. ABTOTCHHBIC U
THIPOMETAJLTYprHYecKHe Croco0b! epepaboTKu
CBUHIIOBBIX KOHIICHTPATOB. /JIeK/

4.2 Pacuer npornecca nepepaboTKy CBUHIIOBBIX 4 IK-1.1 JI1.1J11.2
koHneHTpatos /IIp/ IK-1.2 2.1

43 TIpopaboTka JEKITMOHHOTO MaTepraa. 4 IK-1.1 JI1.1J11.2
CamocrositennsHOE n3ydeHue aureparypsl. /Cp/ IK-1.2 2.1
Paznea 5. Ilepepa6oTka HMHKOBBIX
KOHLIEHTPATOB

5.1 CpaBHenune 3 QEeKTUBHOCTU TUPO- U 2 IK-1.1 JI1.1J11.2
TUAPOMETAIULY PrU4E€CKOI0 METOI0B II0OIYYCHH IK-1.2 J2.1
uuHKa. [TupoMerannypriuyeckrue METOIbI
TNIOJTy4EHHs IUHKA U3 OrapKa. DIeKTPOTepPMHUs
1HKa. OCOOEHHOCTH BBITJIABKH I[MHKA B HIAXTHBIX
nevax. ['mapomeramtyprus unHka. Komiuiekcuoe
MCIIOJIb30BAaHNE [TMHKOCOACPIKAILETO ChIpbs. /JIex/

5.2 Pacuer nporecca nepepaboTKy IMHKOBBIX 2 IK-1.1 JI1.1J11.2
koHneHTpatoB /IIp/ IK-1.2 2.1

5.3 ITpopaboTka IEKIMOHHOTO MaTepHana. 10 IK-1.1 J1.1J11.2
CamocrosiTennsHOE n3ydenue aureparypsl. /Cp/ IK-1.2 2.1
Pa3gen 6. Texnosiorust npou3BoJCTBA 30J10Ta,
cepedpa M MeTALJIOB IVIATUHOBOM IPyNIbI

6.1 W3Bnedenue 61aropoaHbIX METAIIOB 2 IK-1.1 J1.1J11.2
amanbramarnueit. Ocax/ieHue 30/10Ta 1 cepedpa u3 IK-1.2 2.1
[[UaHUCTBIX PACTBOPOB IIUHKOM U aJTIOMUHHEM.

CrenuanbpHble IPOLECCH epepaboTKH pya U
KOHIIEHTPATOB CJI0XHOTO cocTaBa. AdduHanx
30J10Ta, cepedpa U METaJUIOB IUTATHHOBO IPYIIIIBI.
/J1ex/

6.2 Pacuet nponecca npousBojcTBa 307074, cepedpa 2 IK-1.1 J1.1J11.2
Y METAJIOB IJIaTHHOBOH rpymsl /T1p/ IK-1.2 2.1

6.3 IIpopaboTka JIEeKIHOHHOTO MaTepHaa. 7 IK-1.1 JI.1J11.2
CamocrosiTenbHOE n3ydeHue aureparypsl. /Cp/ IK-1.2 J12.1
Pasnea 7. TexHosorusi npou3BOACTBA JIETKUX
IBETHBIX CNIJIABOB

7.1 Teopus U TEXHOJIOTHUS MOJTyYEHHs] MaTHUSL. 2 IK-1.1 JI.1J11.2
OCo00OeHHOCTH KHHETHKH 3JIEKTPOIHBIX ITPOIECCOB. IK-1.2 2.1
TTonyuenne amromunus. [lepepaboTka OOKCHUTOB.

[Nonyuenue rianHozéma. KomruiekcHas
nepepaboTka HedeanHOB. TeXHOIOTHS
JIEKTPOJIUTUYECKOTO TTOJTyYESHUS! aTIOMUHUSI.
OnexTpostTuyeckoe pahUHUPOBAHNE ATIOMUHHSL.
Mertannyprust BTOpU4HOT0 ainfoMunus /Jlex/

7.2 Pacuer npouecca npon3BoJCTBa JENKUX LBETHBIX 2 I[IK-1.1 JI1.1J11.2
crutaBoB /I1p/ IK-1.2 2.1

7.3 IIpopaboTka JIEKIIMOHHOTO MaTepHaa. 8 IK-1.1 JI1.1J11.2
CamocrosiTensHOE n3ydeHne aureparypsl. /Cp/ IIK-1.2 2.1

Pa3zpnen 8. TexHoJsiorust npon3BoACTBa PeIKUX U
PaAN0AKTHBHBIX METAJLIOB




8.1 TyromnaBkue penkue metanisl. Bonsdpam u 8 2 IK-1.1 JI1.1J11.2
MoymOeH. Tantan u HHoOmiA. TuTaH, TMPKOHUN U [1K-1.2 J12.1
raduuii. OCHOBBI TIEPEPAOOTKH PYAHBIX
KOHIIeHTpaToB. O030p CIIOCOOOB MOTYICHHS C
y4ETOM 0COOCHHOCTEH CBOMCTB 3TUX METAJLIIOB.
Paccesnnble peakne Metaisl. TeXHOIOTHS
MOIYyTHOTO U3BJICYEHUS TAJUINS, UHANS, TEpMaHus,
peHus. PenkosemenbHble U paTuOaKTUBHBIE
MeTautel. OCHOBBI TIPOIIECCOB MOy YCHUS
PENKO3eMENIbHBIX METAJIIIOB BBICOKON YHUCTOTHI.
JIérkue peaxue Metanisl, epusuinid. JIntuii.
OCHOBBI TEXHOJIOTHH IPOU3BOJICTBA. /JIek/
8.2 PacueT nporecca mpou3BOJACTBa PEIKUX H 8 2 IK-1.1 JI1.1J11.2
paaroakTuBHBIX MeTaiuios /I1p/ IK-1.2 2.1
8.3 [IpopaboTka JEKIMOHHOTO MaTepHaa. 8 8 IK-1.1 J1.1J11.2
CamocrosiTensHOE n3ydeHne aureparypsl. /Cp/ IK-1.2 2.1
KonTpons 8 27 IK-1.1 JI.1J11.2
IK-1.2 2.1
KCP 8 2 IK-1.1 JI1.1J11.2
IK-1.2 J2.1
5. ®OHJI OHEHOYHbIX MATEPHUAJIOB (IlpuJioxenne)
6. YYHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 IMTEpaTypa
ABTOpEI, COCTaBUTENN 3armnaBue bubnmoreka W3narenscTBo, roj
JI1.1 |Komaués B.A, MerannoBenenue u TepMudeckast | DIEKTPOHHBIA KaTajaor Mocksa MUCuC, 1999
Enarun B.1, 00paboTKa LBETHBIX METAJUIOB U
JIuBanos B.A. CIUIaBOB: yUEOHHUK
Konaués B.A,
JI1.2 | Bocko6Goiinukos B.T, OO1mas MeTanayprus: yueOHUK | DIEeKTpOHHBIHM KaTajaor Mocksa Meramnyprus, 1985
Kynpun B.A.
6.1.2. JlonoJHUTEIbHAS JIUTEPATYPa
ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI2.1 |mox pen. JIucuenko B.I'. | CoopykeHre TPOMBIIUIEHHBIX | DIIEKTPOHHBINA KaTajaor Mockga Termnorexnunk, 2007
nieuelt. [IlpoektupoBanue
KOMIUIEKCOB LIBETHOM
Metamryprud. Kaura 4. Towm 1.
CIIPaBOYHOE H3JIAHHUE

6.3 IlepevyeHb MPOrpaMMHOIO 00ecTiedeHUs!

I1.1  |Windows 7 Professional
I1.2  |MicrosoftOffice 2007
I1.3 |anTuBupycHoe I1O Dr.Web
.4 |MS Teams
I.5 |[LMS Canvas
6.4. Ilepevyens HHGOPMANMOHHBIX CHIPABOYHBIX CHCTeM H IPO¢ecCHOHANBHBIX 023 JaHHBIX
N.1 |Hayunas snexrponnas 6ubnuotreka https://elibrary.ru
N.2 |3nekrponnas 6ubmrnorexa MUCuChttp:/lib.misis.ru
N.3 |3BC Yuusepcurerckas 6ubmuoreka oraiin http://biblioclub.ru
N.4 |Poccuiickas miatdopma oTkpeiToro oopaszosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasznauenue

OcHanienue




I'uapo- m nupomeramayprust MeTaulIoB U
CIUIaBOB

Aymautopus Ne 4 mys mpoBeneHuUs 3aHATHH JEKIIMOHHOTO THIIA,
CEMUHAPCKOTO THIA, TEKYLIEr0 KOHTPOJS, HHAWBHIYAIbHBIX
KOHCYJIbTallli, TNPOMEXYTOUHOH aTTecTaluy, TIPYIIIOBBIX
KOHCYJIbTaLNil:

TOCKa KJIacCH4eckKas, MOCKa HWHTEpaKTHBHAs, KOMIBIOTED C
moctyrnom k cetu "Murtepuer" (1 mrt.), nmpoekrop (1 mir.), 3kpan
(1 wr.), pabovee Mecto mpemnogaarens, ctoi (16 mrt.), cryn (32
iT. )

I[1IO:Windows 7  Professional, = MicrosoftOffice =~ 2007,
antuBupycHoe [IO Dr.Web, MS Teams, VisualStudio,
KOMIUTEKT TeMAaTHIECKHUX MTPe3eHTaINiI

46

AyIMTOpHST AL CAaMOCTOSITENBHOW paboThI
00yyaroImuxcs

OCKa  KJIaccH4ecKas, KOMIIBIOTEp C JOCTYIOM K CeTH
"Nutepuer” (16 mrt.), mpoextop (1 mrt.), skpan (1 wrT.), pabouee
MecTo npenoaasares, crou (16 wr.), cryin (32 wrT.)
I1O:Windows 7 Professional, Microsoft Office 2007, Kommac,
anTuBupycnoelIODr.Web, MS Teams, Visual Studio

8. METOANYECKHUE YKA3AHUSA JUIS1 OBYYAIOIIIUXCSL

ﬂI/ICHI/IHJ'II/IHa Tpe6yeT 3HAYUTCIHFHOTO 00BEMa CAMOCTOATEIBLHOM pa6OTBI. OT,I[GJ'ILHBI@ y‘IC6HLIe BOITIPOCHI BBIHOCATCA Ha
CaMOCTOATCIIbHY IO npopa60TI<y. KauectBeHHOe ocBOoCcHUE AUCHUIIJIMHBI BO3MO>XHO TOJIBKO IIPpHU CHCTEMAaTHICCKON CaMOCTOSTEIbHOM
pa60Te. HpI/I OTOM CTYyACHTaM PECKOMCHAYCTCSA BCCTH KOHCIICKT JICKIITMOHHOT'O KypCa, UMCTh pa60qy}0 TETpadb AJIA NPAKTHYICCKHUX
33H5ITI/II7[, a TAK)KC BHUMATCJIbHO O3BHAKOMHUTLHCA C MCETOAMYCCKHMHU YKA3aHHUAMMH 110 KOKIOMY pa3acity HSyqaeMOﬁ Z[I/ICI_[I/IHJ'II/IHBI.I[J'ISI
H3Yy4YCHU JUCHUITIIINHBI HCO6XOZ[I/IMO HCIOJIB30BATh JIUTECPATYPY, YKA3aHHYIO B PA3JICIIC COZ[Cp)KaHI/Ie.




