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BKCTpaKI.[I/IH YEepHbIX MeTa/I/IOB

Paspaborana B cootBetctBru ¢ OC BO:

CaMoCTOsATe/TEHO yCTaHAB/IMBAEMEIM 00pa3oBaTeNbHEIN CTaHAapT BhICIIero o0pa3oBanus PefiepaibHOe TOCYAAPCTBEHHOE
aBTOHOMHOe 00pa3oBareyibHOe yUpesk/ieHre BhICIIero oopa3oBaHus « HaljioHanbHbIM UCCIeI0BaTe/bCKUI TeXHOIOTMYeCKUM
yauBepcuteT « MU CuC» 1o HarpasieHuto moarotoBku 22.03.02 Metannyprus (ypoBeHb 6akanaBpuata) (mpuka3s ot 02.12.2015 .
Ne 602 0.B.)

CocraB/ieHa Ha OCHOBaHWM yuebHOTo IiaHa:

22.03.02 Metannyprus, OM-16 30.plx MeTannyprusi UepHbIX METajlJIOB, YTBEPXK/EHHOTO YueHbiM coBeToM B® HUTY "MUCuC"
28.02.2018, nmporokos Ne 5-18

Pabouasi mporpamma o/j00peHa Ha 3aceZjlaHUH Kadeapsl

JJIeKTpOMeTa/llIyprui

[Tporoko ot 26.06.2020 r., Ne10

3aB. kadenpoit Enanckwmii I.T".



1. LIEJI U 3AJIAYY OCBOEHUS

1.1|CdopmupoBarts rpeAcTaBaeH|s 1 0CBOUTH 3HAHKS ITPOLIECCOB, MPOTEKAIOIMX IPU TOATOTOBKe U OKYCKOBaHHUHU
TIPUPO/HBIX ¥ TEXHOTEHHBIX JKe/Ie30pyHbIX MaTepraioB, JOMEHHOU TUlaBKe UyryHa U ()eppoCT/iaBOB U BHEZIOMEHHOM
TI0JyYeHHH UyTYyHa U >Kesie3a. HayuuTh olleHMBaTh KaueCTBO ChIPbsl M [IEPBUYHOrO MeTaslla, aHa/IM3UPOBATh CBSI3U MEXY
KaueCTBOM ChIPbsI ¥ [T0Ka3aTesieM MPOX3BO/ICTBA META/IIa, YIIPaB/IsATh TEXHOJIOTMUECKUMH TIPOLIeCCaMU U IKCTITyaTUPOBAaTh
obopyZzoBaHye A1 TIPOM3BO/ICTBA OKYCKOBAaHHOT'O MIPOZYKTA, UyT'yHA U Kese3a, OIleHBaTh NT0Ka3aTe/l SHepro3arpar 1
MarepuanocbepexeHust

2. MECTO B CTPYKTYPE OBPA30BATEJ/IbHOM ITPOT'PAMMBI

Lukn (pa3gen) OIT: |Bl.B.,Z[B.03

2.1|TpeGoBaHus K Npe/BapUTe/ILHOM MOATOTOBKE 00yYaloLerocs:

2.1.1|Teopus ¥ TeXHOJIOIHs IPOU3BOACTBA CTaIN

2.1.2| Pusnueckas XUMHS

2.2| fucounivHbl (MOAY/IM) U NPAKTUKH, /|11 KOTOPHIX 0CBOeHHe AAHHOW UCIUIIMHBI (MOAY/Is1) He00X0AMMO KaK
npeJuecTByoLIee:

2.2.1|ITogroroBka K npoLejype 3allyThl ¥ npoLeaypa 3amutel BKP

3. PE3YJIbTATBI OBYUEHMNA 110 AUCIUAIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMHI
KOMIIETEHIIIAMNA

TIK-3.1: criocoGHOCTD OCYLIECTRB/IATH M KOPPEKTHPOBATH TEXHOJIOTMUECKHE MPOLECChl B MeTa/LUIypruM U
MaTepuasioodpaboTKe

3HaTh:

ITK-3.1-31 coBpeMeHHbIe TEXHOJIOTHY BBITIJIABKY M BHearperaTHol 06paboTKy repefie/IbHOTO UyryHa U BHeJOMEHHOTO [10/TyYeHHs!
YyTyHa ¥ TybuaToro >kesesa

YMerh:

MTK-3.1-Y1 onpezensarb TeXHUKO-3KOHOMHUUECKHe TT0Ka3aTe/ly JOMEeHHOMH M1/1aBKU, TI0Ka3aTe/iy IPOL|eCCOB BHEZIOMEHHOTO TIOTyUeHHst
YyryHa, (HeppoCIIaBoOB U Ke/e3a, MaTepHanbHOro 1 TEMIOBOro 6a-jlaHca JOMeHHOM IIaBKU

Bnapernb:

[1K-3.1-B1 HaBBIKaMu arj0J0MeHHOIr0 aHain3a MpoLecCoB MPOU3BOCTBA

4. CTPYKTYPA 1 COJEPXXAHUE

Kop, HanMeHoBaHue pa3fie/ioB U TeM /BUJ Cemectp / | YacoB | Komneren- |/Iuteparypa u| Ilpumeuanue
3aHATHA 3aHATHA/ Kypc 117171 3JI. pecypchl

Pa3pen 1. Beepenne. Coipblie MaTepuaibl JJIst
MPOU3BO/CTBA YePHBIX MeTa/l/I0B

1.1 [Ipeamet u 3aiaum Kypca. Posib uepHoi 7 1 MK-3.1 JI1.111.2 J12.1
MeTaJUTypriy B HAPO/IHOM XO35IHCTBe. J12.2 J12.3
TeopeTryeckre 0CHOBBI 5KCTPaKLIMU J12.4

/u3BneueHust/ UepHbIX MeTannoB. OCHOBHbIE
BH/Ibl IPUPOJIHOTO Y TEXHOTEHHOTO ChIPBSI; €r0
rpe/iBapuTe/IbHast MOATOTOBKA.

JKene3Hble pyabl. MapraHieBble py/bl. Dock.
TonmBo. TexHOTeHHBIe ChIpble MaTepHasbl

/J1ex/

1.2 Pa3paboTka cxeMbl MOJTOTOBKHU >KeJIe3HbIX Py K 7 2 MK-3.1 JI1.111.2 J12.1
JIOMEHHO}H T/IaBKe; OLleHKa MapaMeTpoB J12.2 J12.3
riporieccoB Apobsienus u oborairenus /T1p/ J12.4

1.3 ITpopaboTKa eKIMOHHOTO MaTeprana 7 34 IK-3.1 JI1.1J11.2 J12.1
CaMOCTOSITe/IbHOE U3y4yeHre JIUTepaTyphl J12.2 J12.3
/Cp/ J12.4
Pa3pen 2. IloaroroBKa >xej1e30pyHOro ChIpbsi

2.1 CoBpeMeHHasl CxeMa IOJIrOTOBKY ChIPbS K 7 1 IK-3.1 JI1.1J11.2 J12.1
JIOMEHHO}1 T1/1aBKe. ArjioMeparysi KeJe3HbIX J12.2 J12.3
pyA. Teopus u TexHoMoOrMs npowecca J12.4

arsioMeparuu. I1pou3Bo/CTBO sKene30pyAHbIX
okaTsbIileil. CxeMa npoliecca OKOMKOBaHUSI U
nprMeHsieMoe obopyzoBaHue. Teopus 1
TEeXHOJIOTHsI IPOLIeCCOB OKOMKOBAaHHUS 1
YIPOUHEHUs )Kejle30py/JHbIX OKarbliei /JIek/




2.2 |Pacuer cocraBa arnomuxTthbl. OLeHKa 7 2 TIK-3.1 JI1.111.2 J12.1
cocraBa rotToBoro aryiomepata /I1p/ J12.2 J12.3
2.3 |TIpopaboTKa JIeKIIMOHHOTO MaTeprasa 7 26 [IK-3.1 JI1.1J11.2 J12.1
CaMOCTOSITE/IbHOE M3y4eHre J12.2 J12.3
JIUTepaTypbl J12.4
Pa3pen 3. IIpon3Bo/CcTBO UyryHa
3.1 |[domMeHHOe NIPOM3BOJCTBO KaK BUJ, 7 1 [IK-3.1 JI1.1J11.2 J12.1
9KCTPAaKLMX YePHBIX MeTaljIOB. J12.2 JI2.3
Cy1IHOCTh JOMEHHOTr 0 Tporiecca. J12.4
OO0i1iee yCTPOWCTBO JOMEHHOM TEeuH.
3arpy304Hblii anmnapar v nopsoK
3arpy3KH LIMXThI B JOMEHHYIO [1eYb.
Iporecckl B 11aXTe JOMEHHOM Teuu:
Harpes ILLIMXTbI; HAYT/IePO)KMBaHUe
Kere3a; 0Opa3oBaHHe UyTyHa U IIIJIaKa.
[ToBeneHve cepol B JOMEHHOU Teun.
Iporiecce B ropHe. TerioobmeH B
JloMeHHO# reuu. TIpoAyKThl JOMeHHOU
3.2 |Pacuet B3auMOZeCTBYS UyTYHA U 7 2 TIK-3.1 JI1.111.2 J12.1
LIUIaKa B JOMeHHbIX Tevax /I1p/ JI2.2 JI2.3
3.3 |PacueT OCHOBHBIX TEXHUKO- 7 2 TIK-3.1 JI1.1T1.2 J12.1
9KOHOMHMUECKHX MoKa3aresiei paboThl JI2.2 J12.3
3.4 |TIpopaboTKa JIeKLIMOHHOTO MaTeprasa 7 6 IIK-3.1 JI1.1J11.2 J12.1
CaMOCTOSITE/IbHOE M3yUeHre J12.2 J12.3
JIUTePaTypEl J12.4
Pa3pen 4. BHeioMeHHbIe MeTO/ibl
MO/Iy4YeHHs IePBUYHOI0 MeTaljia
4.1 |Ponb 1 Ha3HaUeHHe NPOLIECCOB TPSIMOT0 7 1 IK-3.1 JI1.1J11.2 J12.1
nosry4yeHus xerne3a. Criocobs! J12.2 JI2.3
TI0JTyueHust ry6uaToro >kesiesa B J12.4
IIaXTHBIX 11e4Yax U peTopTax.
Mertanmmsanys pyA0-TOTIMBHBIX
OKarThbIilel, 6oprda ¢ MMUPOGOPHOCTHIO.
IMonyueHue XUAKOro MeTasia us
KeJle30Co/iep>KalliiX 0TX0/0B
MeTa/Typru4eckoro pousBo/CTBa
4.2 |Pacuer MaTepuasbHOro GanaHca 7 2 IK-3.1 JI1.1J11.2 J12.1
JloMeHHo}# nnaBku /T1p/ J12.2 JI2.3
J12.4
4.3 |lIpopaboTka JIeKIIMOHHOTO MaTeprana 7 19 IK-3.1 JI1.1J11.2 J12.1
CaMOCTOATE/ILHOE U3yUeHne J12.2 J12.3
JIUTepPaTyphbl 2.4
KonTponb 7 9 IK-3.1 JI1.1J11.2 J12.1
J12.2 J12.3
J12.4
5. ®OH/l OHEHOYHbBIX MATEPUAJIOB (IIpunoxeHue)
6. YAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
6.1. PekomeHyemMasn MTepaTypa
6.1.1. OcHoBHas uTeparypa
ABTODBI, COCTaBUTEN 3arsiaBue BbubmoTeka WspatenscTBO, O[]
JI1.1 |Tumoceera A.C, OKCTpaKL¥s YepPHBIX MeTa/lJIOB U3 O/MeKTpPOHHBIN KaTanor Crapsbiit Ockos
Hxuruenko T.B., TPUPO/IHOTO U TeXHOT'€HHOTO ChIPbs: THT, 2012
Tumodees E..C. yuebHoe rocobue
J11.2 |FOcduH FO.C. BHesjoMeHHOe MostyueHue xesesa: MeToauueckre Mocobust Mockga, 1988
YuebHoe rocobue

6.1.2. lonostHUTe/IbHAA AUTEpaTypa




ABTOpBI,

3araBue

BuboTeka

WspatenscTBO, TO[

JI2.1 |Berman E.®.

IMToAroToBKa pyf K IUIaBKe U
MeTalyprus uyryHa:

http://elibrary.misis.ru/action.php
kt_path_info=ktcore.SecViewPlugin

Mocksa, 1987

yue6.1ocobue

.actions.document&fDocument Id=
6920

J12.2 |FOcduHn B.C.

MPaKTUKYM

IMoaroToBKa pyf K IUIaBKe U
MeTa/Typrusi 4yryHa: ja.

http://elibrary.misis.ru/action.php Mocksa, 1983
kt_path_info=ktcore.SecViewPlugin
.actions.document&fDocument Id=
£620

J12.3 [FOcdun FO.C, MMamkos H.®.,
UepHoycos I1.11., Victee
A.N., Tuxomupos B.b.,

Toopanon A _CT

Nel441

Mertajtyprus 4yryHa 4 sxejesa.
3agauHuK. YueOHoe rmocobue

http://elibrary.misis.ru/action.php Mocksa, 1997
kt_path_info=ktcore.SecViewPlugin
.actions.document&fDocument Id=
£224

JI12.4 |TloxBucheB A.H., FOchux
HO.C, Uctees A.N.,
lenunos ®.U.

rocobue

[ToAroToBKa py/ K T/IaBKe U
TIPOU3BO/ICTBO UyTyHa. YuebHOe

http://elibrary.misis.ru/action.php Mockea, 1981
kt_path_info=ktcore.SecViewPlugin
.actions.document&fDocument Id=
4201

6.2. ITepeuens pecypcoB HH(GOpMaMOHHO-Te/IEKOMMYHHKAIIMOHHO# ceTH «/IHTepHeT»

6.3 IlepeueHb JIMIIEH3MOHHOT0 IPOrPAMMHOI0 00eceueHust

I1.1 |Windows 7 Professional

1.2 |Microsoft Office 2007

1.3 |anTuBUpycHoe 10 Dr.Web

I1.4 |MS Teams

11.5 |LMS Canvas

6.4. Hepeqeﬂb I/lH('l)OpMa].[PIOHHI)IX CIIPABOYHBIX CHCTEM U HpO('l)ECCI/IOHaJ]LHb[X 0a3 AAaHHBIX

N.1 [Hayunas 3;ekTpoHHast 6ubmoTteka https://elibrary.ru

N.2 [PnextponHas 6ubmoreka MUCuChttp://lib.misis.ru

1.3 [PBC YuuBepcuteTckas 6ubiroTeka onaiH http://biblioclub.ru

1.4 [Poccuiickast Tuiatdopma OTKpeITOro obpasoBanus http://openedu.ru

7. MATEPNAJ/IBHO-TEXHMYECKOE OBECIIEYEHME

Ay,

Hasnauenue

OcHarrleHue

BKCTPHKL[I/IF[ UEPHBIX META/IJIOB

JU1s1 TIPOBE/IEHHUST 3aHSITHUH JIEKLIAOHHOTO THIA, CEMUHAPCKOTO TUTIA, TEKYILEro
KOHTDOJIS, WHIVUBUAYAJIBHBIX KOHCYJIbTAlUl, MPOMEXKYTOYHOW aTTecTalyH,
TPYTIOBBIX KOHCY/TbTaLIW:

JIOCKa KJIlacCUJecKasl, J0CKa MHTEPAKTHUBHAs, KOMITHIOTEDP C JOCTYIIOM K CETH
"Nuteprer” (1 mir.), npoektop (1 wrT.), 3kpaH (1 wT.), pabouee MecTo
riperiofiaBatesis, cros (16 wir.), ctyn (32 wrT.)

IMO:Windows 7 Professional, Microsoft Office 2007, antuBupycHoe ITIO
Dr.Web, MS Teams, Visual Studio, KOMITJIEKT TeMaTHUECKHUX Mpe3eHTalU

46

Aypurtopusi i CaMOCTOSITeTbHOM
paboThI 00yUarOIIUXCST

IMomemjeHrie i1 CaMOCTOSITEJILHOM — paboThI
nogkmoueHre K cetw "VHTepHer" M
rH(OPMALMOHHO-06pa30BaTebHYIO CPeay:
JIOCKa KJlacCHYecKasi, KOMITbIOTep ¢ AocTtynoMm K cetv "MHtepuet" (16 1mT.),
nipoektop (1 mT.), 3kpaH (1 mT.), paboyee MecTo mpernogaBaresisi, cron (16
T.), cTy (32 1iT.)

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

00yYaroIuXCs, HMeeTcs
JOCTYII B 3JIEKTPOHHYIO

8. METO/IMYECKHUE YKA3AHMUA JJIS1 OB YYAROIIIUXCSA



http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php

Bech Kypc pasfie/sieH Ha CaMOCTOsITe/IbHble B3aMOCBSI3aHHbIe YacTy, T.e. IMeeT MO/ly/IbHOe NoCTpoeHue. Pa3purue
CaMOCTOSITe/IbHOCTH CTY/IeHTOB [JOCTUraeTCsl MHUBUyanu3aLyel JoMalllHUX 3a/jaH|id, KypCOBOIO MpOeKTa, TeCTOB, 3a/iau U
BOIPOCOB /I/I1 BHYTPUCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO 00eCTieurBaeTCsi METOJUUECKUMU Pa3paboTKaMu, CO3/JaHHBIMU B
3JIEKTPOHHOM ¢)0pMaTe, CylieCTBEHHO MOBBIIIAOIUMU 9¢)¢leKTI/IBHOCTL CaMOCTOSITe/TbHOM pa6OTLI CTYyJEHTOB.

JIeKIM¥ TIPOBOASATCS C UCIO/Ib30BaHEM MY/IbTUMEUIHHBIX TEXHOJIOTHI B CIelMaIbHO 000pY/JOBAaHHBIX ayAUTOPUSIX, TIPH 3TOM
JIEKLIMOHHBIH MaTepuas IeMOHCTPUPYeTCs C UCIIo/Ib30BaHueM rpaduueckoro pejakropa Power Point.

Ha MPAaKTUYECKUX 3aHATUAX U TIPU BBINTIOJTHEHHWH JOMAIIHHUX 3aHATUI 0CBAMBAIOTCA KaK K/IaCCUUeCKHe METO/IbI pellleHud 3a/iay, TakK U
C HUCII0/Ib30BadHKWEM IMaKeTOB IMPHK/IaAHbIX ITPOrpaMM. Takast BO3MOXHOCTh 00eCIieurBaeTcs pallMOHA/IbHBIM MCIT0/Ib30BaAHUEM
BpeMeHU T1IpU TIPOBEeIeHNN ]'[EKLII/Iﬁ " TIPAKTUYECKUX 3aHATUH C IMPOKUM TIpUBJIEYEHHEM My]'[];THME,E[HﬁHOfI TeXHUKH, U
COBPEMEeHHBIX ITaKeTOB MPUK/IaZHBIX TIPOrPaMM, a Takke GopMUpoBaHHeM TPeOOBaHHH K TIOATOTOBKE CTYI€HTOB TI0
npeamecTBYOrM ANCHUITIMHAM (MaTeMaTI/IKa, I/IHCbOpMaTI/IKa, TeopeTruYeCKasd MeXaHUKa, COTIDOTHUBJ/IEHWE MaTepUualoB, U ,E[p)
B KOHL[e Ka>XKA0Tr'0 NMPAKTUYECKOIr'0 3aHATHS PEKOMEHyeTCs ITPOBOAWUTH 10-15 MHHyTHbIﬁ TeCTOBBIH KOHTPOJIb /11 OLIEHKH YPOBHS
yCBOeHMsI MaTepHasa KaKAbIM CTYZeHTOM.

[Jucuuniyaa TpebyeT 3HaUMTeLHOTO 00beMa CaMOCTOsATeNEHO paboThl. OT/ebHBIe yueOHbIe BOIPOCH! BEIHOCATCS Ha
CaMOCTOSITe/IbHYIO TIPOPab0TKy ¥ KOHTPOJIMPYIOTCS TIOCPEJCTBOM TeKyIlel aTTectariu. [Ipy 3TOM OpraHu3yIOTCsI TPYTIIOBbIE U
WHAWBHUAYa/IbHbIe KOHCY/IbTallhHU. KauecTBeHHOe 0CBOeHUE AUCHUITTIMHBI BO3MO>XKHO TOJIBKO ITPpU CHCTeMaTUUeCKOmn
CaMOCTOsITeNILHON paboTe, UTO MO/IePXKUBAETCS CUCTEMOM TeKYIIel 1 pyOekKHON aTTeCTal[|H.




