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Paboyast nporpamma JUCHHUIUIMHBI (MOTYJIs)
I'napo- ¥ nupoMeTa/LUTypPrusi MeTa/VIOB M CILJIABOB

3akperureHa 3a kadeapoit DIeKTpOMEeTaLTy pruu
HanpasneHue noaAroToBKu 22.03.02 Metammyprus

[Tpodumn Merayprusi Y4epHbIX METAIIOB
Kpamnduxanms Bakanasp

dopma 00yueHUS 3a04Has

OO01mas TpyIoeMKOCTh 4 3ET

Yacos 1o yueOHOMY IITaHy 144 ®opMBbl KOHTPOJISI B CEMECTpaXx:
B TOM UHUCJIE: 9K3aMeH 9 cemecTp

ayIUTOPHBIE 3AHSITUA 18

caMoCTOsATeNbHas padoTa 117

4acoB Ha KOHTPOJIb 9

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 9 (5.1)
Kypee>) Hroro
Henenn 20
Buy 3ansaruit vin | P | yn PII

Jlexnun 8 8 8 8
[IpakTuueckue 10 |10 |10 |10
Uroro ayx. 18 |18 |18 [18
KonrtaktHas pabota 18 |18 |18 [18
Cam. paboTa 117 1117 | 117 [ 117
Yacel Ha KOHTPOJb 9 9 9 9
Hroro 144 | 144 | 144 | 144




IIporpammy cocraBui(n):
xmu, Jloy., Komonosa Onvea Anexcanoposna

PabGouas nporpamma
I'napo- u NUPoOMeTANTYPIrusi MeTaJVIOB U CIIJIABOB
PaspaboTtana B coorBercTBuu ¢ OC BO:

CaMOCTOSTENFHO YCTaHABIMBaEMBbIi 00pa30BaTeNIbHbIN CTaHAAPT BhICHIEro oOpa3oBaHus denepanbHOE rocyIapcTBEHHOE
ABTOHOMHOE 00pa30BaTeNbHOE YUPEkKICHHE BBICIIEro o0pa3oBaHus «HarmoHaNbHEIN HCCIIeI0BATENECKUN TEXHOIOTHYCSCKUIT
yausepcurer « MU CuCy» no Hanpasneruro moarotosku 22.03.02 Mertamnyprus (ypoBeHb OakanaBpuaTa) (mpuka3 ot 02.12.2015 T.
Ne 602 0.8.)

CocraBnieHa Ha OCHOBAaHHUH y4eOHOTO TUIaHa!

22.03.02 Mertayuryprusi, 9M-17 30.plx MeTtamtyprus 4epHbIX METAJUIOB, yTBEPKIACHHOTO YueHbsM coBetoM BO HUTY "MUCuC"
28.02.2018, mpoTtokomn Ne 5-18

PabGouas nmporpamma of00peHa Ha 3aceiaHun Kadeapsl
DJIeKTPOMeTANIYPrum
IIpotokoun ot 26.06.2020 r., Ne10

3aB. kadenpoit Emanckmii JI.T".



1. HEJIN 1 3AJAYY OCBOEHUSA

1.1 |Hay1mTL (opMyIHPOBATE M TIOHUMATh TEXHOJOTHYECKIE OCOOCHHOCTH THAPO- M MMHPOMETAILTYPTUH METAJIJIOB U CIIJIABOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

Hukin (pasznen) OIT: |BI.B.I[B.O4

2.1| TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKE 00y4aloLIerocs:

2.1.1|MaremaTuka

2.1.2 | dusnueckas XuUMHUs

2.1.3 | dusuka

2.1.4| Xumus

2.2 | AucuMinHbl (MOAYJ/IH) U MPAKTUHKY, VISI KOTOPHIX OCBOEHHUE JAHHOM JMCUUINJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npeaniecTByoIIee:

2.2.1|IloaroToBka K mpouenype 3aluThl U nponenypa 3amutsl BKP

3. PE3YJIBTATBI OBYUYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUAMMU

IIK-3.1: cioco0HOCTH OCYLIECTBJIATH U KOPPEKTHPOBATH TE€XHOJOIrH4eCKUe NPouecchbl B MEeTAJIYPrum U
MaTepuanoodpadoTke

3HaTh:

ITK-3.1-31 TeopeTrueckre 3aKOHOMEPHOCTH MPOLIECCOB TUAPO- U MUPOMETAILTYPT A METAJIIOB U CIIJIABOB

YMmers:

IIK-3.1-Y1 BEINOTHATH TEPMOANHAMUYECKHE PACUETHI IPOIIECCOB, MPOTEKAIONIUX IPH OCYIECTBICHHUH COBPEMEHHBIX TEXHOJIOTHI
TUAPO- U IMPOMETAJULYPIrUU METAIIOB U CILIABOB

Baangern:

I1K-3.1-B1 crmocobamu TCPMOANHAMHNYICCKOT O, KHHETUYCCKOTO U CTATUCTUICCKOI'O aHAJIN3a MCTAJUTYPruiCCKUX IMPOLECCOB

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanmue pasaesioB u Tem /Buj 3auatust/ | Cemectp /| Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHSA Kype 197071 H 3.
pecypchbl

Pazgen 1. TexHos10rusi Npou3BOACTBA TSKEJIbIX
IBETHBIX METAVIOB

1.1 TexHonorus MpoU3BOICTBA TSAXKEIBIX LIBETHBIX 9 1 MK-3.1  [JI1.1JI1.2 J12.1
MeTaiuioB. OOIye NPUHIMITBI U3BJICUCHUS MEMIH,
HUKEJIA, CBUHIIA, [IMHKA U3 Py U KOHIIEHTPATOB.
OcHoBHBIE cTany (HOPMUPOBAHUS
METaJUTyprHYeCKHUX pacIyiaBoB (IIIaKa, ITeifHa,
mmeii3er). Croco0B! H3BIEYEHUS CePhl IPU
MPOMETAILTYprudecKoinepepadboTke cysIbGUIHOTO
ceIpbs. [ToBeeHre peaKux U paccesHHbBIX
3JIEMEHTOB B OCHOBHBIX ITUPOMETAILTYPTHUECKUX
npoueccax. /Jlex/

1.2 PacueTsl mpoiiecco Mpou3BOICTBA TAKEIBIX 9 2 MK-3.1 JI.1J11.2 J12.1
BETHBIX MeTasuios /I1p/

1.3 IIpopaboTka JIeKIMOHHOTO 9 12 IK-3.1  [JI1.1JI1.2 JI2.1
marepuaina.CaMOCTOSTENbHOE H3YUCHNE
nureparypsl. /Cp/

1.4 Brmonnenue nomamanx 3agaauid  /Cp/ 9 12 MK-3.1 JI1.1J11.2 J12.1

Pazgen 2. IlepepadoTka MeAHBIX Pyl U
KOHLIEHTPAToOB




2.1

Pa3HOBUIHOCTH OTpaKaTEIILHOW TIABKH.
IlepepaboTka MITEHHOB HA YSPHOBYIO ME/Ib.
ABTOTEHHBIE MTPOIIECCHI B METAJUTYPIHA
Men.OTHEBOE U 3JEKTPOITUTUICCKOE
paduuupoBanue Mean. I uapoMeTamTyprist MeIu.
[IpakTHka Ky9HOTO ¥ aBTOKJIABHOTO
BhIIeTaunBanus. /JIex/

IK-3.1

J1.1J11.2J12.1

2.2

Pacuer npouecca nmpousBoacTBa menwu /I1p/

IK-3.1

J1.1J11.2J12.1

23

[TpopaboTka JEKIHOHHOTO
matepuana.CaMOCTOsATEIbHOE H3YYCHHIE
aurteparypsl. /Cp/

12

IK-3.1

J1.1J11.2J12.1

24

Brmonnaenue nomamanx 3agaauid  /Cp/

12

IK-3.1

JI1.1J11.2J12.1

Pazgen 3. IlepepadoTka HUKeJEBBIX PYA H
KOHIIEHTPATOB

3.1

[TnaBka B maxTHeIX neyax. KoHBepTrpoBanue
HHKEJICBBIX MITeHHOB. CXeMa MpOU3BOJICTRA
MeTalTyprudeckoro kodansta. [Inaska
BOJICKTpOIIeYax Ha (hePPOHHKEIb.
I'mapomeramtyprudeckie 1 KOMOMHUPOBAaHHbIE
CII0COOBI KOMIUIEKCHOI NepepaOdOoTKUOKHCIICHHBIX
Y HUKEJIEBBIX pya. [naBKka B 2JIEKTPHYESCKHUX MeYax.
Oco0eHHOCTH KOHBEPTUPOBAHUS
MEJJHO-HUKEIICBBIX IITCHHOB.
I'mapomeramtyprudeckie 1 KOMOMHUPOBAaHHBIE
CHIO0COOBI KOMITICKCHOH mepepaboTKu CyIbQHIHBIX
PYA ¥ KOHLIEHTPATOB. METO/IbI OTyYEeHUsI HUKEIS
U K0OaJbTa U3 PaCTBOPOB; AIEKTPOIIH3,
BOJIOPOJIHOE BOCCTaHOBIICHHE. /JIek/

IK-3.1

JI1.1J11.2 J12.1

3.2

Pacuer nponecca npousBoacta Hukens /I1p/

IK-3.1

J1.1J11.2J12.1

3.3

ITpopaboTka JIEKIIHOHHOTO
Martepuana.CaMOoCTOsSTENEHOE U3YUCHUE
nuteparypsl. /Cp/

12

IK-3.1

JI1.1J11.2 J12.1

34

BrmonaeHnue noMarmanx 3aganuii  /Cp/

12

IK-3.1

J1.1J11.2J12.1

Pa3nen 4. IlepepadoTka CBUHIOBBIX
KOHIIEHTPATOB

4.1

ATrnoMepupyIOIHiA 00)KUT CBHHIIOBBIX
KOHIIEHTPATOB. BoccTaHOBHUTENbHAS T1J1ABKA
CBHHIIOBOTO arjoMmepara. HoBble HampaBcHUS B
METaJUTypTHU CBUHIIA. ABTOTECHHEIC U
THUAPOMETAIUTYPTHYECKHE CTIOCOOBI epepadoTKH
CBUHIIOBBIX KOHIIEHTPATOB. /JIex/

IK-3.1

JI1.1J11.2 J12.1

4.2

IIpopaboTka JIEKIIHOHHOTO
Mmarepuana.CaMOCTOsTeNbHOE H3YUeHHE
mutepatypsl. /Cp/

MK-3.1

JI1.1J11.2 J12.1

Pazgen S. IlepepadoTka HUHKOBBIX
KOHIIEHTPATOB

5.1

CpaBHeHne 3 QEeKTUBHOCTH UPO- U
THPOMETAJITYPrHYECKOTO METO/IOB TIOJTyYESHUS
uHKa. [TupoMeranmypriuyeckne METOIbI
MOJIyYeHHs! LIMHKA U3 Orapka. DIIeKTPOTepMHUs
HKa. OCOOEHHOCTH BBIIUIABKH LIMHKA B IIAXTHBIX
neyax. ['mapomerautyprus unHka. Komiuiekcuoe
WCTIOJIb30BaHUE ITMHKOCOEPIKAIIETO ChIpbs. /JIek/

IK-3.1

J1.1J11.2J12.1




52

Pacuer mpouecca nepepaOOTKH LHHKOBBIX
koHueHnrpatoB /IIp/

IK-3.1

J1.1J11.2J12.1

53

[IpopaboTka JEKIHOHHOTO MaTepHaa.
CamocrosTenpHOE n3ydeHue aureparypsl. /Cp/

10

IK-3.1

J1.1J11.2 J712.1

Pasneu 6. TexHoJsiorusi npoM3BoACTBa 30J10TA,
cepeOpa U MeTAJIOBILUIATHHOBOM IPyNiibl

6.1

H3BnedeHne 01aropoIHBIX METALIOB
amaneramarnuei. OcaxaeHue 30J10Ta u cepedpa u3
[IUaHUCTBIX PACTBOPOB IIMHKOM U aJTFOMUHHEM.
CrienabHBIE TIPOIECCHI TepepaboTKu pya U
KOHLIEHTPATOB CJI0XKHOTO cocTaBa. AdduHax
30J10Ta, cepedpa U METAIUIOB IUIATHHOBOM IPYIIIIEL.
/JTex/

IK-3.1

J1.1J11.2J12.1

6.2

Pacuer npornecca mpou3BoAcTBa  30710Ta, cepedpa
¥ METAJIOB IJIaTHHOBOHU rpymsl /T1p/

IK-3.1

J1.1J11.2J12.1

6.3

[IpopaboTka JEKIHOHHOTO
Martepuana.CaMOCTOSTENbHOE U3YUCHUE
mrepatypsl. /Cp/

11

IK-3.1

J1.1J11.2J12.1

Pazgen 7. Texnosnorusi npou3BoacTBAa JErKUX
LBETHBIX CIIJIABOB

7.1

Teopust 1 TEXHOJIOTHUS MTOTY4YEHHS MarHus.
Oco0eHHOCTH KHHETHKH 3JIEKTPOIHBIX TPOIIECCOB.
ITony4yenue amomunus.IlepepaboTka 6OKCUTOB.
ITonyuyenue riunozéma. Kommnekcnas
nepepaborka HedearHoB. TeXHOIOTHS
JIEKTPOJIMTUYECKOTONIOTYYESHHS alTFOMUHHSL.
DNeKTpoIuTHIECKOe papuHIPOBAHNE ATFOMUHHS.
Merasutyprusi BTOpu4HOTro antoMunust /Jlex/

IK-3.1

JI1.1J11.2 J12.1

7.2

Pacuer nporniecca mpou3BoACTBA JETKUX LIBETHBIX
crutaBos /I1p/

IK-3.1

JI1.1J11.2 J12.1

73

[popaboTka JEKIHOHHOTO
Martepuaa.CaMOCTOSTENbHOE U3YUCHUE
mtepatypsl. /Cp/

10

IK-3.1

J1.1J11.2J12.1

Pa3gen 8. TexHnos1orusi Npou3BoACTBA PEAKUX H
PaANOAKTHBHBIX METALIOB

8.1

TyromnaBkue peakue Metamsl. Bonsdpam n
MonubaeH. TanTtan u HHOOWA. TutaH, UPKOHMIA U
raHuid. OCHOBBI TEPEepPabOTKH PYIHBIX
KOHIIEHTpaToB. O030p CII0COO0B MOIYyUYESHHUS C
ya€TOM 0COOEHHOCTEH CBOHCTB 3TUX METAJIOB.
Paccesnnbie peakne MeTaibl. TeXHOIOTHS
HOITyTHOTO U3BJIEUCHUS TAJUINS, MHIUS, TepMaHus,
penus. PenkosemenbHble 1
panuoakTuBHbleMeTaIbl. OCHOBBI IPOLIECCOB
MOJIY9YEHHUS PEAKO3EMETbHBIX METAIIOB BEICOKOM
4yiCTOThI. JIErkue penkue MeTaubl. epUIUIHNL.
Jlutwii. OCHOBBI TEXHOJIOTHH MPOM3BOACTBA. /JIek/

IK-3.1

JI1.1J11.2 J12.1

8.2

[popaboTka JEKIHOHHOTO
matepuana.CaMOCTOSTEIbHOE N3YYCHHE
nureparypsl. /Cp/

IK-3.1

J1.1J11.2J12.1

Konrpons

MK-3.1

JI1.1J11.2 J12.1

5. ®OH/JI OHEHOYHBIX MATEPUAJIOB(ITPUJIOKEHUE)

6. YHAEBHO-METOANWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi 1ureparypa




6.1.1. OcHoBHAas1 INTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorteka WznarenbcTBO, roa
JI1.1 |Konaués b.A, Enarun  [MeTamnoBeieHUE U TepMUUECKas |DNEKTPOHHbBIMKATAIOT MockBaMIUCuC, 1999
B.U, JTusanos B.A. 00paboTKa IIBETHBIX METAJIIOB U
Komnaués Bb.A, CIUIaBOB: YUeOHUK
JI1.2 |BockoOOHHHUKOB OOmasiMeTauTyprus: y4eOHUK JJIeKTPOHHBIHKATAIOT MockBaMetamnyprus, 1985
B.I',Kynpun B.A.
6.1.2. JlonoJHUTENbHAS JINTEpATypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorteka WznarenbcTBO, roj
JI2.1 |mop pen. Jlucuenko B.I'. [CoopyxeHHe NPOMBIIUIEHHBIX —|JNEeKTPOHHbBIMKATAIOT MockBaTennorexnuk, 2007
mox pen. Jlucuenko B.I'. [neueit. [IpoexTupoBanme
KOMIIIGKCOB  I[BETHOI
metamryprun. Kanra 4. Towm 1.
CIIPaBOYHOE U3JIaHNe
6.3 IlepeyeHb JTULIEH3MOHHOI0 MPOTPAMMHOIO 00ecneyeHus
I1.1 |Windows 7 Professional
I1.2 |astuBupycuoe I1O Dr.Web
I1.3  |Microsoft Office 2007
I1.4 [MS Teams
I1.5 [LMS Canvas
6.4. Ilepeuyens UHGOPMANMOHHBIX CIPABOYHBIX CHCTEM M NPO(eccCHOHAIBHBIX 023 JaHHBIX
U.1 [|Hayunas snexkrponHas 6ubnmorexa https://elibrary.ru
N.2 [|OnexrponHas 6ubmuorexa MM CuChttp://lib.misis.ru
.3 [3BbC YuuBepcurerckas oubnuorexa onnaiin http://biblioclub.ru
N.4 |Poccuiickas miardopma oTKpeITOro oopasosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHarienne
4 I'uapo- ¥ mupoMeTayuTyprus METAJIOB M [[isi MpOBEACHUs 3aHATHIl JIEKIMOHHOTO THINA, CEMHHAPCKOTO
CILIABOB THUIA, TEKYIIEro KOHTPOJS, MHAWBUIYAIbHBIX KOHCYJIbTALUH,
POMEXKYTOYHOM aTTeCTalluy, FPYNIOBBIX KOHCYJIbTALUIL:
TOCKa KJaccH4eckas, IOCKa HWHTEpaKTHWBHAs, KOMIIBIOTED C
noctynoM k cetd "Mutepuer” (1 mr.), npoektop (1 mr.), 3xpan
(1 mwr.), pabodee Mecto mpemnogaarens, ctoi (16 mrt.), cryn (32
IIT.)
IIO:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe IO Dr.Web, MS Teams, Visual Studio,
KOMIUTEKT TeMaTHIECKHUX MTPpe3eHTaIHi
46 Aynutopusi Ui CaMOCTOSITEIIBHOM Pa0oThI [IOCKa  KjlacCHYecKas, KOMIIBIOTEp C JOCTYIOM K CeTH

oOyuarommxcs

"Unreprer" (16 mrt.), mpoextop (1 mrt.), okpan (1 mr.), pabouee
MecTo rpernoaBaresns, croi (16 wr.), cryn (32 mwrT.)
T10:Windows 7 Professional, Microsoft Office 2007, Komac,
antusupycHoe [10 Dr.Web, MS Teams, Visual Studio

8. METOJUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCA

ﬂI/ICHI/IHJ'II/IHa Tpe6yeT 3HAYUTEIHLHOrO 00bEMa CAMOCTOSTEILHOM pa60TI)I. OT,HGJ'II)HLIC y‘I€6HI)Ie BOIPOCHI BBIHOCATCA Ha
CaMOCTOSATCJIbHY O npopa60TKy. KauectBeHHOE OCBOCHUE JAUCHUIUIMHBI BO3MOKHO TOJIBKO ITPpU CHCTEMAaTHYECKOM CaMOCTO AITSIbHOU
pa60Te. HpI/I OTOM CTYJACHTAM PEKOMCHAYCTCA BECTHU KOHCIICKT JICKIIMOHHOT'O Kypca, UMCTb pa6oqy}o TEeTpaab JJId NPAKTUICCKUX
3aHHTHﬁ, a TaK)K€ BHUMATCJIbHO O3HAKOMUTBLCA ¢ MCTOAMYCCKUMU YKA3aHUSIMMU 110 KAXKJIAOMY pa3acity 1/13yqaeMoﬁ ﬂI/ICHI/IHHI/IHLI.I[J'IH
M3Yy4YCHUS JUCHUITIIUHBI H606XOZ[I/IMO HCIOJIB30BATh JUTEPATYPY, YKa3aHHYIO B pa3Jiciic Conepmaﬁne.




