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B TOM YHCIIE:

ayIUTOPHBIE 3aHATHA
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YacoOB Ha KOHTPOJb

DIeKTPOMETaILTY pPTUH
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Mertamtyprust 4epHBIX METaJUIOB

108 ®opMbI KOHTPOJISI B CEMECTpaX:

9K3aM€H 7 ceMecTp
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Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 7 4.1)
Kypee>) Hroro
Henens 18
Buj 3ansaruit vin | P | yn PII

Jlekun 4 4 4 4
[IpaxTnyeckue 10 |10 |10 |10
HUroro ayn. 14 |14 (14 |14
KonraktHas pabota 14 |14 |14 |14
Cam. paboTta 85 |85 [85 |85
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 108 [ 108 | 108 | 108




IIporpammy cocraBui(n):
xkmu, [oy., Tpasanoe Anopeii Axosnesuy

Pabouas mporpamma
IIpon3BoAcTBO YyryHa H MpsiMoe MOJTyUeHHe JKeae3a
Pazpaborana B coorBercTBuu ¢ OC BO:

CaMOCTOSITENILHO yCTaHABIMBaEeMbIil 00pa30BaTeIbHBIA CTaHIAPT BBICIIET0 00pa3oBaHus DenepaibHOE rocyJapCTBEHHOE
aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKACHHE BhICIIETo 00pa3zoBaHus «HannoHambHbIH UCCIeI0BaTENbCKUI TEXHOIOT MYECKUI
yausepcureT « MU CuCy» no Hanpasneruro moarotosku 22.03.02 Mertamryprus (ypoBeHb OakanaBpuaTa) (mpuka3 ot 02.12.2015 T.
Ne 602 0.8.)

CocTaBiicHa HAa OCHOBaHHMH y4EOHOTO IITaHA!

22.03.02 Metamryprus, DM-17 30.plx MeTamryprus 9epHbIX METaUIOB, yTBEPKIACHHOTO YueHsIM coBeToM BO HUTY "MUCuC"
28.02.2018, mpoTtokon Ne 5-18

Paboyas mporpamma o00peHa Ha 3aceJaHuu Kadeapbl
DJIeKTPOMeTANIYPrum
[Iporokoin ot 26.06.2020 1., Ne10

3aB. kadeapoit Enanckwuii /1.7



1. HEJIN 1 3AJAYY OCBOEHUSA

1.1|Lens u 3agauu TUCHHUIUIMHEL: C(OPMHUPOBATH IPEACTABICHUS H OCBOUTH 3HAHUS MTPOIECCOB, MPOTEKAIOIINX MIPH
MTOJITOTOBKE M OKYCKOBAaHUH MIPUPOTHBIX U TEXHOTEHHBIX KeJIe30PyIHBIX MaTepHajoB, JOMEHHOW TUIaBKE UyTyHa U
(deppocCIUIaBOB U BHEIOMEHHOM TOJIYYCHUH YyT'yHA U XkKele3a. HayduTh OlleHUBaTh Ka4eCTBO CHIPhS M ICPBUYHOTO
MeTaJlla, aHAIM3UPOBATh CBSI3M MEXKITy Ka4eCTBOM CHIPBS M ITOKa3aTeJieM MIPOM3BOICTBA METaJlIa, YIPABIATh
TEXHOJIOTHYCCKUMHU MPOIECCAMU M IKCILTyaTUPOBATh 000PYIOBAHUE IS IPOU3BOJCTBA OKYCKOBAHHOTO MPOJIYKTa, YyryHA
1 JKeJIe3a, OLICHUBAThH MIOKA3aTeNIM YHEPro3arpar U MaTepruanocOepeIKCHUS.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOI NPOI'PAMMBI

Iy (pasnen) OIT: |B1.B.I[B.03

2.1| TpeGoBaHus K NpeABAPUTEIHHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1|Teopus 1 TEXHOJIOTUS IPOU3BOJICTBA CTAIU

2.1.2 TepMOHI/IHaMI/IKa 1 KMHCTUKA CTAJICTITIAaBUJIBHBIX IMMPOILECCOB

2.1.3 | dusnueckas XUMUs

2.2 | AucuMinHbl (MOAYJ/IH) U MPAKTUKHU, AJIS KOTOPHIX OCBOEHUE IAHHON JMCHUNIUHBI (MOAYJIs1) HEOOXO0AUMO KaK
npeanecTByOIIee:

2.2.1|Hay4Ho-uccrnenoBaTenbckas padora

2.2.2|IloaroToBKa K MpoIeAype 3aIUThI U Tiporeaypa 3amutsl BKP

3. PE3YJIbTATBI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHU
KOMIETEHIIUAMH

IK-3.1: cnoco0HOCTH OCYHIECTBJIATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIecChl B METATYPruu ¥
MaTepuanoodpadoTke

3HaTh:

[IK-3.1-31 coBpeMeHHbBIE TEXHOJIOTHH BEIIUIABKH M BHEArperaTHoOi o0paboTKu

YMmerhb:

IIK-3.1-Y1 yMeTh onpenemnsaTh KadecTBO KeJIe30PyIHOT0 IPUPOAHOTO U TEXHOI'€HHOTO CHIPhS U UyTyHa

Baagern:

[1K-3.1-B1 HaBbIKamMu peleHUs MH)KEHEPHBIX 3a7a4d Ha 6a3e MMEIOIUXCS TEOPETUIECKUX 3HAHUI ITOAT0-TOBKH YKOHOMHUYECKU
000CHOBaHHBIX PEHICHHH NP BEIOOPE ONTUMAaIBHBIX BAPHAHTOB B AJIbTEPHATHBHBIX CUTYAIIHSIX;

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanmue pasgesioB u Tem /Buj 3auatus/ | Cemectp /| Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kypc 107071 H 9L
pecypchl
Pazgen 1. MaTepnais! 115l NPOH3BOACTBA YEPHBIX
METAaJVIOB
1.1 IIpeamer u 3agauu kypca. Poisb yepHoit 7 1 MK-3.1 JI.1J11.2 J12.1
METaJIIypruy B HAPOJHOM XO3SIHCTBE. JI22J12.3 J12.4

TeopeTnueckue 0OCHOBBI AKCTPAKLIUH /U3BIICUEHHs/
4YepHBIX MeTa/I0B. OCHOBHBIE BUBI IPUPOIHOIO U
TEXHOTEHHOTO CHIPbS; €T0 MpeaBapUTeIbHAS
MOJTrOTOBKA.

Kenesnsle pyasl. Maprasuessie pyasl. OIockl.
TomnuBo. TeXHOTEHHBIE CHIPBIE MATEPUAIIBI.

/Jlex/
1.2 Pacder cocTtaBa armommxTtel. OIIEHKa COCTaBa 7 2 I1K-3.1 JI1.1J11.2 J12.1
rotoBoro arsiomepara /IIp/ J12.2 7123 J12.4
1.3 Pacuer craBa mMXTHI 151 TPOU3BOJICTBA OKATHIIIEH 7 4 I1K-3.1 JI1.1J11.2 J12.1
Mp/ J2.2J12.3J712.4
1.4 [IpopaboTka JIEKIIMOHHOTO MaTepHaa 7 7 IK-3.1 JI1.1J11.2 J12.1
CaMOCTOSITEIIbHOE U3YUYEHHNE JINTEPATYPHI J12.2J12.3 J12.4
/Cp/

Pa3nen 2. IloAroToBKH CHIPHS K JOMEHHOIi IIaBKe




2.1

CoBpeMeHHast cXeMa MOATOTOBKH CHIPhS K
JIOMEHHOM IJIaBKe. ATJIOMEpAaNus JKEIEe3HbIX PY/I.
Teopust ¥ TEXHOJIOTHS TPOLIECCa arJIOMEPAIIHH.
[Ipou3BOICTBO JKEIE30PYAHBIX OKaThINICH. CxeMa
npolecca OKOMKOBAHUSI U IPUMEHSIEMOE
obopynoBanue. Teopus U TEXHOJIOTHS MPOLECCOB
OKOMKOBAHHMS M YIPOYHCHHS XKEIC30PYIHBIX
okatsImeii. /Jlex/

IK-3.1

JI1.1J11.2 J12.1
J12.2 7123 J12.4

2.2

Pacuer cocraBa armommxTsl. OneHKa cocTaBa
rotoBoro arsiomepata /Ilp/

IK-3.1

JI1.1J11.2 J12.1
J12.2J12.3 J12.4

23

Pacuer cTaBa MMXTHI 15 IPOU3BOJICTBA OKATHIIICH
Mp/

IK-3.1

JI1.1J11.2 J12.1
J12.2712.3J12.4

24

[IpopaGoTKa JIEKIHOHHOTO MaTepuaa
CaMOCTOATENBHOE U3y4EHHE JIUTEPATYPHI
/Cp/

21

IK-3.1

JI1.1J11.2 J12.1
J12.2712.3J12.4

Pa3znen 3. JlomeHHOe Npon3BOACTBO

3.1

JloMeHHOE POU3BOICTBO KaK BHJI IKCTPAKIIUH
YepHBIX MeTaToB. CyITHOCTh JOMEHHOTO
nporecca. O0mee yecTpol-CTBO TOMEHHOH ITeUH.
3arpy304Hblii anmapat U MOpsII0K 3arpy3-Ku
IIUXTHI B JOMEHHYIO Tieub. [Iporieccrl B maxTe
JIOMEHHOH TIeUn: HArPEB IIMXTHI;
HayTJICpO’KUBaHUE KeJie3a; 00pa3oBaHUE YyTyHA H
nuiaka. [ToBegeHue cepbl B JOMEHHON MEYH.
[Ipoueccer B ropHe. TemnooOMeH B JOMEHHOM
neun. [TpoaykTsl foMeHHON MiaBku. OpraHusanus
paboThI ToOMEHHOTrO 11exa. OCHOBHBIC TTO-Ka3aTeIH
JIIOMEHHOM Iu1aBkH. /JIex/

IK-3.1

JI1.1J11.2 J12.1
J12.2712.3J12.4

32

Pacuet B3auMoIeliCTBUS YyTr'yHa U LIUIaKa B
nmoMeHHBIX medax  /IIp/

IK-3.1

JI1.1J11.2 J12.1
J1227123J12.4

33

IIpopaboTka JIEKIHOHHOTO MaTepHaja
CaMOCTOSTENIFHOE M3yUCHHUE JINTEPATYPhI

/Cp/

21

IK-3.1

JI1.1J11.2 J12.1
JI22J12.3 J12.4

Paznen 4. IIpsiMoe noJry4yenne :xese3a

4.1

Poxp 1 Ha3HaYEeHHE MPOLECCOB NPSIMOro
noyry4eHus sxe-ye3a. CriocoObl onmy4eHus
ry04aToro kenesa B IIaXTHBIX I1€4aX U PETOPTax.
Meranuzanys pyao-TOIIMBHBIX OKATHIIIEH,
60opp-0a ¢ mu-podopHOCTHIO. [loTydeHNE KUAKOTO
MeTaJlla U3 KeJe-30COePIKalUX OTXOJ0B
METaJUTyprHYECKOT0 IPOM3BOICTBA (TIPoIIece
«Pomenty). TeXHUKO-IKOHOMHYECKHUE MTOKa3aTeIH
HPOLIECCOB MPSMOTO MOJIy4eHUsI xenesa. /JIex/

IK-3.1

JI1.1J11.2 J12.1
J12.2J12.3J12.4

4.2

Pacuer MaTepHaIbHOTo OajaHca JOMEHHOH ITaBKU
Mp/

MK-3.1

JI1.1J11.2 J12.1
J12.2J12.3 J12.4

43

IpopaboTka JEKIIMOHHOTO MaTepraa
CaMOCTOSITENIBHOE M3y4YCHHE JIUTEPATYPhI
/Cp/

36

MK-3.1

JI1.1J11.2 J12.1
J12.2J12.3 J12.4

KonTpons

IK-3.1

JI1.1J11.2 J12.1
JI2.2J12.3J12.4

5. ®OHJI OEHOYHBIX MATEPHAJIOB(ITPUJIOKEHHE)

6. YYHEBHO-METOJNUYECKOE 1 THOOPMAIINOHHOE OBECIIEYEHUE

6.1. PexomeHnayemasi iurepatypa

6.1.1. OcHoBHas JIMTEpPATypa

ABTOPBI, COCTAaBUTEIIH

3arnaBue

Bubnanoreka

WznaTenscTBO, TOI




JI1.1 |Tumodeena A.C, (DKCTpaKUXs YePHBIX METAJUIOB U3 [DIEKTPOHHBIN KaTajaor Crapeiii  Ockon THT, 2012
Huxuruenko T.B., [IPUPOJIHOIO U TEXHOICHHOI'O
Tumodees E..C. ChIpBs: yueOHOE TTocoOue
JI1.2 [FOcdun 10.C. BHenoMeHHOe TIoTydeHHe xese3a: [Meroauueckue MOocoOHs Mocksa, 1988
YaeOHOe mocobue
6.1.2. /lonoiHMTeIbHAS TUTEpaTypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnnoreka WznaTenscTBO, TO
JI2.1 |Berman E.®. [lonroToBka pyn K NMaaBKe U http://elibrary.misis.ru/action.php [Mocksa, 1987
METaJUTypIus YyryHa: kt path_info=ktcore.SecViewPlug
yued.nmocobue in.actions.document&fDocument
Id= 6920
J12.2 [iOcdun B.C. [ToaroToBKa pyn K MJIaBKe U http://elibrary.misis.ru/action.php [Mocksa, 1983
MeTajTyprust 4yryHa: jab. kt path info=ktcore.SecViewPlug
[IPaKTUKyM in.actions.document&fDocument
Id= 6620
J12.3 [iOcdun 10.C, TamkoB |Mertamnyprus uyryHa u sxenesa.  |http://elibrary.misis.ru/action.php [Mocksa, 1997
H.®., Uepnoycos [1.1., [3amaunuk. YueOHOE mocobue kt path_info=ktcore.SecViewPlug
Hcrees A, [Nel1441 in.actions.document&fDocument
Tuxomupos B.B., 1d= 6824
JI2.4 |[ToxBucueB A.H., [ToaroroBka pya K IJIaBKe U http://elibrary.misis.ru/action.php [Mocksa, 1981
IOcun 10.C, Mcteer  [mpousBoncTBo uyryHa. Yueonoe |kt path info=ktcore.SecViewPlug
A.U., lllenunos ®.1. rmocooue in.actions.document&fDocument
Id= 4891
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAMOHHOM ceTH «UHTepHET»
6.3 IlepeyeHb JIMIEH3MOHHOI0 MPOrPaMMHOI0 o0ecneveHus
I.1 |Windows 7 Professional
I1.2  JaaTuBHpyCcHOE 1O Dr.Web
I1.3  |Microsoft Office 2007
I1.4 MS |MS Teams
IL.5 |LMS Canvas
6.4. Ilepevyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPodeccHOHATBHBIX 023 JaHHBIX
WN.1 |Hayunas snextponHas 6ubaunoteka https://elibrary.ru
N2 [Onexrponnas 6ubnnoreka MUCuChttp://lib.misis.ru
N.3 |9BC YuuBepcurerckas 6ubnuoreka onnaiit http://biblioclub.ru
N.4 [Poccuiickas miaTdopma OTKpeITOro oopazoBanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME
Ayn. Haznauenue OcHamienne
4 [IpousBoncTBO  uUyryHa W [OPSMOE |Iisl MPOBEACHHS 3aHATUHA JIEKIHOHHOTO THIA, CEMHHAPCKOTO

HOJIyYeHHUE JKee3a

THIA, TEKYIIEro KOHTPOJS, MHAWBUIYATbHBIX KOHCYJIbTAILHH,
[IPOMEKYTOYHOW aTTECTALUH, TPYIIOBBIX KOHCYIIbTALIUI:

MOCKa KJIacCHYecKas, [I0CKa HHTEPAKTHBHAS, KOMIIBIOTED C
moctynioM k cetu "Mateprer” (1 mr.), mpoektop (1 mrT.), s3kpan
(1 wr.), pabovee Mecto mpenoasarens, crou (16 wrt.), cryn (32
IT.)

I10:Windows 7 Professional, Microsoft Office 2007,
antuBupycoe I1O Dr.Web, MS Teams, Visual Studio,
KOMIUIEKT TEMaTHYECKUX IPE3EHTAMHOMIIBIOTEP, IMPOEKTOD,
PKpaH, HHTePaKTUBHAS JOCKA

KOMIUIEKT TEMAaTHIECKHIX MTPE3EHTALNH, JOCTYI K HHTEPHETY



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

46 Aynutopus AJsl CaMOCTOSITEIBHON paboTHI [ocka Kiaccuveckasl, KOMIBIOTED C JOCTYIIOM K CETH
00y4JaroImuxcs "Untepuer” (16 mrt.), mpoekrop (1 mr.), ’kpan (1 mr.),
pabodee MecTo TperoaaBarens, ctoi (16 mr.), ety (32 mr.)
T10:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycHoe 10 Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUSA VIS OBYUYAIOIIIUXCSA

Bech kypc pa3aeneH Ha caMOCTOSTENNbHbIE B3aUMOCBA3aHHBIE YaCTH, T.€. UIMEET MOAYJIbHOE IIocTpoeHue. Pazpurtue
CaMOCTOSATENILHOCTH CTYACHTOB IOCTUIAE€TCSI MHINBHIyaIN3aleil JOMAIIHNX 3a/1aHUH, KypCOBOTO IIPOEKTa, TECTOB, 33134 U
BOIPOCOB ISl BHYTPHCEMECTPOBOTO KOHTPOJISl 3HAHMH. DTO 00eCcTIeunBaeTCsi METOIMUECKHMH pa3paboTKaMH, CO3/1laHHBIMH B
JIEKTPOHHOM (hopMare, CYIIECTBEHHO MOBBIIAIONIMMH 3P PEKTUBHOCTE CAMOCTOSTEIBHON pabOTHI CTYICHTOB.




Jlekumu npoBOASATCS C UCIIOJIb30BAHUEM MYJIbTHMEIUIHBIX TEXHOJIOTHI B CIIEIIHAIBEHO 000PYI0BAaHHBIX ayTUTOPHSX, IPU STOM
JICKIIMOHHBII MaTepuall IeMOHCTPUPYETCS C UCIIOJIb30BaHUeM Tpaduueckoro penakropa Power Point.

Ha npakTiyecknx 3aHATHSAX M IIPU BBIOJHEHUH JOMAIIHUX 3aHATHH OCBAaMBAIOTCS KaK KIIACCHYECKUE METO/IbI PEIICHHUS 3a/1a4, TaK U
C MCIOJIb30BaHUEM ITAKETOB MPHKIIAIHBIX porpaMM. Takast BO3SMOKHOCTh 00€CIIeYHBACTCS PALIMOHAIBLHBIM UCIIOJIB30BaHHEM
BpPEMEHH IPH NPOBEACHUH JIEKIIUH ¥ MPAKTHYECKUX 3aHATUH C IIHUPOKUM ITPUBJICYEHHEM MYJIBTUMEIUIHHON TEXHUKH, U
COBPEMEHHBIX [TAKETOB MPUKIIAIHBIX IPOTpaMM, a Takke GopMHUpOBaHHEM TPeOOBaHUI K OATOTOBKE CTY/CHTOB I10
NPEALIECTBYIOIUM AUCIMIUIMHAM (MaTeMaTnka, nHpopMaTrka, TeopeTHieckasl MeXaHuKa, CONPOTHBICHHE MaTepUalloB, U JIp.).
B KoHIIe KaX/10r0 MPaKTUYECKOI 0 3aHATUS peKOMEHAyeTcs MpoBOUTh 10-15 MUHYTHBINA TECTOBBII KOHTPOJb AT OLICHKU YPOBHS
YCBOCHMS MaTepHalia KaKAbIM CTyCHTOM.

JucnumirHa TpeOyeT 3HaYUTEILHOTO 00beMa CaMOCTOATENbHOM paboThl. OTAeIbHbBIE YUeOHbIE BOIPOCH BHIHOCSTCS Ha
CaMOCTOSTENBHYIO TPOPA00TKY W KOHTPOJIMPYIOTCS TOCPEJCTBOM TEKyIlel arrectanuu. [Ipu 3TOM OpraHn3yoTcst rpyIoBbIE U
UHAMBUyalbHbIe KOHCYIbTanMu. KauecTBeHHOE 0CBOEHUE TUCIMILIMHBEI BO3MOXKHO TONBKO IPU CUCTEMATHUECKOM
CaMOCTOSATENLHOM paboTe, YTO MOIAEPIKUBACTCS CHCTEMOM TEKyIeH 1 pyOeKHOU aTTecTalnm.




