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1. HEJIX U 3AJAYH OCBOEHUA

1.1 |Hayq1/m> (GbopMyIHPOBaTh M TIOHUMATh TEXHOJIOTHYECKUE 0COOCHHOCTH THIPO- ¥ MUPOMETAILTYPTUM METAJLIOB U CIUIABOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM INPOT'PAMMBI

Huxn (pasgemn) OIT: |B1.B.I[B.O4

2.1|TpeGoBanus Kk npeaBapuTeIbHOIl MOATOTOBKe 00y4alonierocs:

2.1.1|MaremaTuka

2.1.2|PusnyeckasxuMus

2.1.3|dusnka

2.1.4| Xumus

2.2 IncuMnauHbl (MOAYJIM) U MPAKTUKH, U1 KOTOPbIX OCBOEHME JAHHOI TMCIUILTUHEI (MOYJI5) HEOOXOAMMO KaK
npealecTByIoNee:

2.2.1|TloaroToBKa K MpoLeAype 3alUThI U mporeaypa 3amutsl BKP

3. PE3YJIbTATBI OBYYEHMUSI 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUAMMU

IIK-3.1: cnoco0HOCTL OCYIIECTBIATH H KOPPEKTHPOBATh TEXHOJOTHYECKHE MPOIECChl B METAIyPIruH H
MaTepuaiooopadoTke

3HaTh:

[IK-3.1-31 Teoperndeckre 3aKOHOMEPHOCTH MPOLIECCOB THIPO- U MUPOMETAILUTYPTHH METAIJIOB U CIUIABOB

YMmeTn:

I1K-3.1-Y1 BBIOJHATH TEPMOJUHAMHUYCCKUE PACYCTHI ITPOLECCCOB, MPOTCKAOIINX IPU OCYIICCTBIICHUN COBPEMCHHBIX TEXHOJIOTHUH
TUAPO- ¥ TUPOMETAILTYPIUA METAJITIOB U CIIJIABOB

Baanern:

[1K-3.1-B1 cnocobamu TEPMOJUHAMHUYICCKOTO, KHHETUYCCKOTO U CTATUCTHUYECKOI'O aHaJIn3a MECTAJIITYPIUYCCKUX MIPOLECCOB

4. CTPYKTYPA U COAEPKAHUE

KomzansaTus HaumenoBanue pa3fiejioB U TeM /BUJ Cemectp /| YacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATU/ Kype 197011 H 3J1. pecypchbl

Paznen 1. TexnoJiorusi npou3BoAcTBa
TSKeJIbIX IBETHBIX METAJLTIOB

1.1 TexHosi0THSsI MPOM3BOACTBA TSKEIBIX IIBETHBIX 8 2 nK-3.1  [JI1.1J11.2
MetaiuoB. OOII¥e TPHHIHITE H3BJICUCHUS MEIH, 2.1
HUKEJIsl, CBUHIIA, IIMHKA U3 P/ U KOHLIEHTPATOB.
OcHOBHBIE cTaTHU (HOPMHPOBAHUS
METaJUTyPTUYECKUX PacIulaBoB (II1aKa, IITEHHa,
mimnei3sl). CriocoObl 3BIEUEHUS CEPBI IIPU
HPOMETAIITYyprUIeCcKOn

nepepaboTKe cynbGHUIHOTO ChIpbs. [loBenenne
PEIKUX U pACCESHHBIX DJIEMEHTOB B OCHOBHBIX
MUPOMETAILTYpTUUecKrX npoueccax. /JIek/

1.2 PacueTs! mporiecco mpon3BoACTBa TSHKEIBIX 8 8 MnK-3.1  PJI1.1J11.2
LBETHBIX MeTaJLIoB /I1p/ J12.1

1.3 TIpopaboTka JIEKIIMOHHOTO MaTepHala. 8 4 MK-3.1  |[JI1.1J11.2
CamocrosTenbHOe U3ydeHue Tutepatypsl. /Cp/ J12.1

1.4 Boinonuennenomamnuxsananuii  /Cp/ 8 10 MK-3.1  |[JI1.1J11.2
J2.1

Paznen 2. [lepepadoTka MeaHBIX pya U
KOHLEHTPATOB




2.1 Pa3HoBHIHOCTH OTpakaTeIbHOM ILUIaBKU. 2 IK-3.1  JI1.1JI1.2
IepepaboTka MTEHHOB HA YSPHOBYIO ME/Ib. J12.1
ABTOTEHHBIE MPOIIECCHI B METAJUTYPTHUH MEIH.

OrHeBoe U IIEKTPOIUTHIECKOe paduHUpOBaHHe
Meu.
lMunpomerammyprus meaun. [IpakTuka KyqHOTO U
ABTOKJIABHOTO BbIIeNauuBaHus. /JIex/
2.2 Pacuer npouecca npouspojactea meau /TIp/ 8 MK-3.1  |JI1.1J11.2
J2.1

23 [TpopaboTKa JIEKIIMOHHOTO MaTepraa. 4 MK-3.1  |JI1.1J11.2
CamocrosrensHOe u3ydeHue aureparypsl. /Cp/ 2.1

2.4 Brinonuenunenomamnuxsananuii  /Cp/ 10 MK-3.1  |JI1.1J11.2

2.1
Paznen 3. [lepepadoTka HUKeIEeBBIX PyA U
KOHIIEHTPAaTOB

3.1 Tl1aBka B maxTHBIX nevax. KoHBepTHpOBaHUE 4 MK-3.1  |JI1.1J11.2
HHUKEJIeBBIX MITeHHOB. CxeMa MpOM3BOICTBA J2.1
MeTaJUTypTuIecKoro kobansra. [TnaBka B
AIIEKTpOIeYax Ha PepPOHHUKEIIb.

T'mppomerammyprudeckre 1 KOMOMHIUPOBAaHHBIE
CIOCcOOBI KOMILIEKCHOH IepepaboTKu
OKHCIJICHHBIX ¥ HUKENEBHIX pya. [InaBka B
anekTpudeckux neyax. OcodbeHHoCTH
KOHBEPTHPOBAHUS MeTHO-HUKENEBBIX IITESHHOB.
T'uapomeTauTypruueckue 1 KOMOMHUPOBAHHbIC
Croco0bl KOMIUIEKCHOU TepepaboTKu CyIb(pUIHBIX
PYZ ¥ KOHIICHTPATOB. MeTObI OTyISHUsI HUKETIS U
K00abTa U3 PaCTBOPOB; AIEKTPOIIH3, BOJIOPOIHOE
BOoccTaHoBieHHe. /JIek/
3.2 Pacuer npouecca npousBocta uukens /T1p/ 8 IIK-3.1  |JI1.1JI1.2
J2.1

33 IIpopaboTka TeKIIMOHHOTO MaTepraa. 6 IIK-3.1  |JI1.1JI1.2
CamocrosrensHOe u3y4eHue aureparypsl. /Cp/ J2.1

34 Brinonuennenomainuxsananuii  /Cp/ 6 IK-3.1  |JI1.1JI1.2

J2.1
Pa3nen 4. [lepepadoTKaCBHHIIOBBIXKOHI[EHTPATOB

4.1 Arnomepupyromuii 00KAT CBHHIIOBBIX 2 T1IK-3.1  JI1.1 JI1.2
KOHIEHTPATOB. BoccTanoBurtennsHas miaBka J12.1
CBHHIIOBOTO arnomepara. HoBble HampaBieHus B
MCETaJLUTypIruv CBUHIIA. ABTOT€HHBIE U
THIPOMETAILTYPTUYECKHE CIIOCOOBI MepepaboTKH
CBHUHIIOBBIX KOHIICHTPATOB.

/JTex/

4.2 Pacuer nporuecca nepepaboTKH CBUHIIOBBIX 4 TIK-3.1 JIT.1J11.2
KkoHIeHTpatoB /I1p/ J2.1

4.3 TIpopaboTka JIEKIIMOHHOTO MaTepHala. 8 TIK-3.1 JIT.1J11.2
CamocrosTenbHOe U3ydeHue Tutepatypsl. /Cp/ 2.1

Paznea 5. IlepepadoTKaMHKOBHIXKOHIIEHTPATOB




5.1

CpaBHenue 3pHexTUBHOCTH IUPO- U
THAPOMETAINTYPTUIECKOTO METOIOB TIOJIyYEeHUS [IMHKA.
ITupomeTauTypruueckyue METO Ibl IOJIy4eHHs LIMHKA U3
orapka. DnekTporepmus uHKa. OCOOCHHOCTH BBITUIABKU
IIMHKA B [MIAXTHBIX Neyax. [ uapoMeTantyprusiyHLa.
KoMIuIeKCHOEUCTIONb30BaHUEIMHKOCO 1 PIKAIETOCHIPbSI.
/J1ex/

IK-3.1

JI1.1J11.2
J2.1

52

Pacuer nporiecca nepepaboTKU [IMHKOBBIX KOHIIEHTPATOB
Mp/

IK-3.1

J1.1J11.2
J2.1

53

ITpopaboTKa JIEKIIMOHHOTO MaTepraa.
CamocrosrensHOe u3ydeHue aureparypsl. /Cp/

12

IK-3.1

J1.1J11.2
J2.1

Pa3nen 6. TexnoJiorusi npon3BoACTBa 30J10Ta, cepedpa
U METALI0B
TUIATHHOBOUTPYIIIbI

6.1

M3BneueHne 61aropoJHBIX METAIIIOB aMajibraMaluei.
OcaxeHue 3070Ta ¥ cepedpa U3 IIHAHUCTBIX PAaCTBOPOB
UHKOM U antoMuHueM. CrienuaibHbIe POIEeCCh
nepepadoOTKH Pyl U KOHIIEHTPATOB CIIO)KHOTO COCTABa.
Addunaxizonora, cepedpa u
METaJUIOBILIATHHOBOUTPYIIIIEL.

/J1ex/

IK-3.1

J1.1J11.2
J2.1

6.2

Pacyer nporiecca IpOU3BOJACTBA  30J10Ta, cepedpa nu
METaJUTOB TUIATHHOBOM rpymmsl /T1p/

IK-3.1

J1.1J11.2
J2.1

6.3

IIpopaboTka TeKIHOHHOTO MaTepraia.
CamocrosrensHOe u3ydyeHue aureparypsl. /Cp/

10

IK-3.1

J1.1J11.2
J2.1

Pazgen 7. TexHoJiorus npou3BoACTBa JErKHX
IBETHBIX CILIABOB

7.1

Teopus 1 TexHOIOTHsA NOMy4deHHs MarHus. OcoOeHHOCTH
KHHETHKHU 3JIEKTPOJIHBIX TporeccoB. [Tonyuenne
AIOMUHMSA.

Tlepepabotka 6okcuroB. [TogyueHue rauHo3EMA.
Kommnekcnas nepepabotka HeenrnHoB. TeXHOIOTUs
JIEKTPOJIUTUIECKOTO

MOJIY4€HUs aTIOMHUHUSA. DIEKTPOIUTUYECKOE
paduHEpOBaHUE ATIOMHUHUS. MeTamTyprusi BTOPHYHOTO
amomunus /Jlex/

IK-3.1

J1.1J11.2
2.1

7.2

Pacuer mporiecca mponu3BOACTBA JETKHUX [[BETHBIX
crutaBos /TTp/

IK-3.1

J1.1J11.2
2.1

7.3

IIpopaboTka JEKIHOHHOTO MaTepHaa.
CamocrosTensHOe u3y4eHue aurepatypsl. /Cp/

10

IK-3.1

JI1.1J11.2
2.1

Paznen 8. TexnoJiorns npou3BoacTBa PeIKHX U
PaAMOaKTHBHBIX MeTAJLIOB

8.1

Tyromnaskue peakue Metanisl. Bonsdpam u monubaeH.
Tanran u Huo6uii. Turan, nupkoHuit u ra¢pHUE. OCHOBBI
nepepadOTKH PyIHBIX KOHIEHTpaToB. O030p crioco6oB
MOJIY4EHUs ¢ y4ETOM 0COOEHHOCTEH CBOMCTB ATHUX
MeTaynoB. PaccesHuble peakue MeTamibl. TeXHOTOrus
MOITyTHOT'O M3BJICYEHUS TAJUINS, UHIHS, TEPMaHHUs,
penust. PeaxosemenbHble U paiOaKTHBHbIE

MeTaiuibl. OCHOBBI IPOLIECCOB MOIY4EHHUS
pEIKO3eMENbHBIX METAIIJIOB BBICOKON YUCTOTBHI.
JI€rkuepenxkuemeTauisl. epuinivid. Jiurtuii.
OCHOBBITEXHOJIOTHUIIPOU3BO/ICTBA.

/JTex/

IK-3.1

J1.1J11.2
2.1

8.2

Pacwer nporiecca MpoOU3BOACTBA  PEIKHX U
paguoaKkTUBHBIX MeTaioB /IIp/

IK-3.1

J1.1J11.2
2.1




8.3

ITpopaboTKa JTEKIMOHHOTO MaTepuana.
CamocTosTenpHOe u3ydeHue aurepatypsl. /Cp/

IK-3.1

J1.1J11.2J12.1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB(ITPUJIOKEHHUE)

6. YHAEBHO-METO/JNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHWE

6.1. PexoMenayemasiiutepatypa

6.1.1. OcHOBHAsLIMTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue Bubimoreka W3narenscTBO, TOI
JI1.1 |Konaués b.A, Enarun  |MeraioBeneHue u DNeKTPOHHBIMKATAJIOT MockBaMUCuC, 1999
B.H, JIuBanos B.A. TepMudeckas 00padoTka
Konaués b.A, IIBETHBIX METAJIJIOB M CILUIABOB:
y4eOHUK
JI1.2  |BockoboitnnkoB OOmasMeTauryprus: y4eOHUK | DJIeKTpOHHBIHKATAIOT MockBaMertamnyprus, 1985
B.I',Kynpun B.A.
6.1.2. JlonoaHuTeIbHASIIUTEPATYpPA
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBo, rox
JI2.1 |mon pen. Jlucuenko CoopyXeHne TMPOMBIIIIEHHBIX |DIeKTPOHHBINKATATIOT MocksaTenmorexuuk, 2007
B.T'. mox pen. nedei. [IpoextupoBanue
JIucuenko B.I'. KOMIIJIEKCOB  IIBETHOM
metamuryprun. Kanra 4. Towm 1.
CIPaBOYHOE U3JJaHHE
6.3 Tlepeyenb JIMIEH3MOHHOIO MPOIPAMMHOIO o0ecneYeHust
1.1 |Windows 7 Professional
11.2 |auTuBHpycHOe 1O Dr.Web
1.3 |MicrosoftOffice 2007
1.4 |MS Teams
1.5 |LMS Canvas
6.4. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM M NMPO(ecCHOHAIBLHBIX 023 TaHHBIX
N.1 |Hayunas snexrponnas 6ubnuoteka https://elibrary.ru
N2 [Dnexrponnas 6ubnuoreka MUCuChttp://lib.misis.ru
.3 |9BC YHuBepcurerckas 6ubimnoreka oniaiiu http://biblioclub.ru
MN.4 |Poccuiickas nmnatdopma oTkpbITOro obpazosanus http://openedu.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHWE

Ayn. Haznauenue OcHarenue
I'mapo- M THPOMETAUTYpTHs METAUIOB H|AYIMTOPHS IS HPOBEICHHS 3aHATHI JEKIIMOHHOTO THIIA,
CIIIaBOB CEeMUHAPCKOTO THIIA, TEKYILETO KOHTPOJIS,
WHIWBHIYalIbHBIX  KOHCYJbTAIHH, HPOMEXKYTOTHO

aTTeCTalliH, FPYIIOBBIX KOHCYJIbTALUI:

JIOCKa KJIAacCUYecKas, JOCKa HHTEPaKTUBHAS, KOMITBIOTED C
noctynoM k cetu "HurepHer” (1 mt.), mpoekrop (1 mrT.),
skpal (1 mr.), pabouee MecTo mpemoxasarens, crox (16
wt.), ¢ty (32 wrT.)

I[IO:Windows 7 Professional, MicrosoftOffice 2007,
antuBupycoe I1O Dr.Web, MS Teams, VisualStudio,
KOMIUTEKT TeMaTHIECKHUX MPe3eHTAIHI




46 Aynutopusi IUIsi CaMOCTOSITENIbHOM PabOThI|JOCKA KIaCCHYeCKasi, KOMIIBIOTEp C JIOCTYIIOM K CETH

oOyyaromuxcs "Untepuer” (16 wmr.), npoexrop (1 mr.), sxkpan (1 mr.),
pabouee MecTo mpenoaaBatens, cron (16 wr.), cryn (32
1IT.)

ITO:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycnoellODr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIUXCA

JucnuiuinHa TpedyeT 3HaYUTEeNIbHOTO 00beMa CaMOCTOSATENbHON paboThl. OTAebHbIE yueOHbIE BOIPOCH! BBIHOCATCS Ha
CaMOCTOSTENBHYIO TPOpadoTKy. KauecTBeHHOE 0CBOCHNE NMCIUILIMHEI BO3MOKHO TOJIBKO HMPH CHCTEMATHIECKOH CaMOCTOSATEIbHON
pabote. IIpy 3TOM CTyZE€HTaM PEKOMEH]IyeTCs BECTH KOHCIIEKT JIEKIIHOHHOTO Kypca, UMETh pabodyro TETpajb A NPaKTUIEeCKHX
3aHATHUH, a TaKKe BHUMATEIbHO O3HAKOMHTBCS ¢ METOIMIECKUMH YKa3aHUSMU 110 KKIOMY pas3lielly H3ydaeMol TUCIUIIIHHEL.
JIis n3ydeHus TUCHMIUIMHBI HE0OXO0MMO UCIIOIb30BaTh JINTEPATypy, YKa3aHHYIO B paszene CongepikaHue.




