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Pabouast mporpamMma JUCITUTIIAHBI (MOTYJIS)
OCHOBBI METAJLITYPIrUM

3akperuieHa 3a kadenpoi DNIEeKTPOMETAILITY priuH
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O01mas TpyIoeMKOCTh 43ET

YacoB 110 yueOHOMY IUIaHy 144 ®opmbl KOHTPOJIL B CEMECTpax:
B TOM YHCIIE! 3a4eT ¢ OLEHKOH 5

ayIUTOPHBIC 3aHATH 12

CaMOCTOsATeNIbHAs paboTa 132

Pacnpeue.ﬂelme YacoB JUCHHUILIMHBI 10 CEMECTpaM

Cemectp
(<Kypc>.<Cemectpua | 5(3.1)
Kypce>) Uroro
Henenp 19
Bup zansatuit vin | P | yn PII

Jlexun 6 6 6 6
[MpakTryeckue 6 6 6 6
Uroro ayxn. 12 112 |12 |12
KonTaktHas paboTa 12 112 (12 |12
Cawm. pabora 132 132 (132 132
HUroro 144 1144 (144 | 144




[porpammy cocTaBui(u):
Cm. npenooasamenv, Comog Cepeeti Anexcanoposuy

Pabouast nporpamma
OCHOBBI MeTAJUTypruu
Pazpaborana B cootBeTcTBHu ¢ OC BO:!

CaMOCTOSITENBHO YCTaHABIMBAEMbIA 00pa30BaTEIbHBIN CTAaHIAPT BBICIIEr0 00pa3oBaHus - OakanaBpuat denepanbHOE
rOCyZIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNibHOE YUPEkICHUE BhICHIEro 00pa3oBanus « HalmoHa IbHbINA HCCIIEI0BATEBCKHIMA
TexHonoruueckuit yaupepceuter « MUCuC» no nanpasienuto noarotosku 22.03.02 Meramnyprus (nmprkas ot 02.04.2021 r. Ne 119
0.B.)

CocraBiieHa Ha OCHOBAaHHH y4eOHOTO IUIaHa!

22.03.02 Meramnyprust, OM-24 30.plx O6paboTKa METAIUIOB JaBIeHUEM, YTBEPKIEHHOro YueHsM coBetoM B® HUTY "MUCHUC"
28.12.2023, mpotoxon Ne 5-23

Pabouas mporpamma omo0peHa Ha 3aceaHuH Kadeaps
DJIeKTPOMeTaJIyPrum
IIpotokoi ot 27.05.2024 1., Ne 9

3aB. kadenpoit Enanckwmii JI.T".



1. IEJIX OCBOEHUA

1.1| nate oOydaromemMycst HEOOXOIUMBIH 00bEM 3HAHUHN TI0 (PH3UKO-XUMUIECKUM OCHOBAM METaJLTyPrUYeCKUX MPOIIECCOB;
TEXHOJIOTHYCCKAM OCOOCHHOCTSIM CTAJICTUIABUIILHOTO MIPOM3BO/ICTBA, BKJIFOYAs BHIIUIABKY, KOBIIOBYIO 00paOOTKY U
Pa3NIHMBKY CTalld; 00ECIeUeHHIO BBICOKOTO Ka4eCTBa MOJMYYSHHOT 0 MPOIYKTa MPH MUHUMAJIBHBIX SHEPro3arparax;
c(hOpMHUPOBATH CIIOCOOHOCTh K aHATUTHICCKOMY MBIIUICHHUIO TMPH PEIICHUU PsiIa TCXHOJIOTUYCCKUX 3a/ad,
COIPOBOXKIAIOINX [TPOU3BOICTBO CTAIIH.

1.2|3amaun AUCIUILTIHEL. YCBOCHUE CTYICHTaMHU TEOPETHUCCKIX 3HAHUHA U IPHOOPETEHNE IPAKTHYECKIX HABBIKOB 10
CJIETYIOIIMM HaIPaBJICHUSM:

1.3 (1)1/13I/IKO-XI/IMI/I‘~IeCKI/Ie ACIICKTHI IIPOLECCOB MIPOU3BOJACTBA CTAIHU,

1.4|TexHONMOTHS KUCTIOPOJHO-KOHBEPTEPHOTO IIpoliecca IPOU3BOACTBA CTAIIH,

1.5|BHenieunas obpaboTka cTamy;

1.6|pa3nuBka cranu.

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI

[ukn (paznen) OIT: B1.0

2.1| Tpe6oBaHus K MpeABAPUTEIHHON MOAT0TOBKE 00y4aI0IIErocs:

2.1.1| ®usnyeckas XuMus

2.1.2| Xumus

2.1.3| Temnodpu3nka u TEIIIOTEXHUKA

2.2| AucumMminnbl (MOYJIM) H MPAKTUKH, JUIsI KOTOPBIX 0CBOEHHE TAaHHON TUCIMILUIMHBI (MOIYJIsl) HEOGX0TUMO KaK
npeuecTByloliee:

2.2.1|MopenupoBaHHe POLIECCOB 1 0OBEKTOB B METAJLTYy pIHU

3. PE3YJIbTATBI OBYUEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHU
KOMIIETEHIIUAMMA

OIIK-2: Cnioco6eH MOHUMATH MPUHIIANBI PA00THI COBPEeMEeHHbIX HH(POPMANIMOHHBIX TEXHOJIOTHIi U HCIOJIL30BATH UX JIIS
peueHust 3a1a4 Npo¢)ecCHOHAIBLHOM eI TeJIbHOCTH, y4ACTBOBATH B IPOEKTHPOBAHUM U Pa3padoTKe TeXHHYECKHX 00bEKTOB,
CHCTEM H TeXHOJIOTHYECKHX MPOLECCOB € Y4eTOM IKOHOMHYECKHX, IKOJOTHYECKUX U COHATBHBIX OTPAHNYeHUI

OIIK-2.1: /leMoOHCTPUPYET 3HAHUS TEXHUYECKHX 00 HEKTOB, CHCTEM M TEXHOJIOTHYECKHX MTPOLIECCOB

3HaTh:

OIIK-2.1-33 06 ocHOBaX TEXHOJOTHH BBIIUIABKH YYT'YHA M CTaJlH, UX COCTaBE W CBOWCTBAX

OIK-2.1-32 0 cocraBe )UAKOI CTaIH M YyTyHA U TEPMOJANHAMUYECKHX U KHHETHYECKUX NPEBPAIEHUIX IPU UX IPOU3BOJICTBE;

OIIK-2.1-31 o cTpyKType IMpeAIpusTHS TOJHOTO METATypPrHYecKOro UKJIA ¥ KOOTIEPAIH OTACIbHBIX IPON3BOJICTB BHYTPH HETO;

YMmerh.

OI1IK-2.1-Y2 pa3paboTaTh TEXHOJIOTHIO MPOU3BOJICTBA CTANIN 3aJAHHOTO XUMHYECKOTO COCTaBa

OIIK-2.1-Y1 paccunTaTh pacXxo OCHOBHBIX KOMIIOHCHTOB METAJIOIINXTEHI;

Baanern:

OIIK-2.1-B2 camocTosaTensHO# padoThI ¢ 00IbIINM 00beMOM HHPOPMAIMHU B YCIOBUSIX MHOI000pa3usi IPUMEHSEMbIX TEPMUHOB,
OTIpE/ICTICHUI U TMOHSTHIA C LIeJIbI0 ee 0000IIeH s ¥ aHaIM3a JJIsl UCTIONIb30BaHHS B IIPAKTUYECKON JIESITENbHOCTH

OIIK-2.1-B1 cniocobamu pelieHus 3JeMEHTapHBIX U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ NPO(ECCHOHATLHOM e TeIbHOCTEIO,

4. CTPYKTYPA U COAEP)KAHUE

Kon HanmenoBanue pa3agesnoB u tem /Buj 3ausatusi/ | Cemectp /| Uacos | Komneren- | Jlutepatypa | Ipumeuyanue
3aHATHS Kypc uuu H 3J1.
pecypchl

Paszgen 1. DBoarouus cHCTEMbI TEXHOJIOTHH
NMPOM3BOICTBA CTAJH

1.1 ITokazaTens ypoBHs pa3BUTHsI YEIOBEUECKOTO 5 1 OIlK-2.1 JI1.1J11.2
HOTEHIHAaJIa — OCHOBA TEXHOJIOTUYECKOT0 J1.3
nporpecca. B3auMocBs3b ypOBHS TEXHOJIOTHH U 21

MHJIEKCa Pa3BUTHS YEJIOBEUECKOTO MOTEHIIHANA.
Kpartkas ucropust pa3BuTHs CTaneIuTeHHON
texHonoruu. Knaccudukanus mapok cranu. /Jlex/




1.2

Amnanu3 0coGeHHOCTEH pPa3BUTHS U COBPEMEHHOTO
COCTOSIHHSI METQJLUTYPIUH Pa3IHYHbIX CTPAH MHPa
(una 6a3e undopmarmu caiita worldsteel.org). /TIp/

OIlK-2.1

JI1.1J11.2
J1.3
o1

1.3

Pabora ¢ KOHCIIEKTOM JIEKIINA.

PaboTa ¢ mpakTHUECKUMU IPUMEpPaMHU Ha dTare

[IOATOTOBKH K 3aHATHSIM.

Pa6Gora o noaroroBke JOMalIHUX 3aJaHui
/Cp/

26

OIIK-2.1

JI1.1J11.2
J1.3
21

Paznen 2. O6mas pusnko-xuMmuiecKkast
XapaKTePUCTHKA TEXHOJOTHYECKHX NPOLeccoB
CTATENJIABMIBHOTO IPOU3BO/ICTBA

2.1

CoBpeMeHHas CUCTeMa CTaleTIIaBUIIbHO N
TEXHOJIOTHUH BO B3aUMOCBSI3H C
(hU3UKO-XUMUYECKUMU TPOIIeCCaMU B paciuiaBax
xene3a. XUMHYECKHE PEaKIMK B METAJLJIC H IIUIaKe
TIPY BBITUTABKE M KOBIIOBOM 00paboTke. KoHcTanTa
paBHOBECHS XUMHYECKO# peakiuu. PacTBopeHue
Kuciopoaa B xenese. OkucieHue xxenesa. Peakunn
B3aUMO/ICHCTBUSI PACTBOPEHHBIX B JKele3e
KUCIIOPO/Ia C yIIIEPOJIOM, KpEMHHEM, MapraHIleM,
tdochopom. Pacripenernerue cepbl MEXIy METAILIOM
U IITakoM. Peakitiu pacTBOpeHHs BOJOPOIa U
azora B Metaiuie. CriocoObl yIpaBieHus
(DU3UKO-XUMUYECKUMU MPOIECCAMU BBITLIABKH U
paznuBku ctaiu /Jlex/

OIIK-2.1

JI1.1J11.2
JI11.3J12.2
21

2.2

OreHka mpejena pacTBOPIMOCTH KHCIIOPO/ia B
xenese. TemrepaTypHas 3aBUCHMOCTh
PacTBOPUMOCTH KHCIOPO/a B JKeJe3e.

OteHKa PaBHOBECHOTO COACPKAHMS KHCIOPOIa U
yriepo/ia B xeje3e. 3aBUCUMOCTh PABHOBECHOTO
COZIepKaHUs KUCIOPO/Ia U YTIIepoa B Kele3e OT
TEeMIIepaTypbl U JaBICHUSL.

Mp/

OIlK-2.1

JI1.1J11.2
JI11.3J12.2
21

2.3

PaboTa ¢ KOHCTIEKTOM JIEKITHH.

PaborTa ¢ mpakTHYeCKUMH TIPUMEPaMHK Ha JTarte
TIOITOTOBKH K 3aHSTHSIM.

Pa6ora 1o moAroToBke jgoMarinux 3aganuii  /Cp/

26

OIlK-2.1

J1.3
o1

Pa3gen 3. Kuciopoano-koHBepTEPHBIH Mpomece

3.1

Cxema paGoThl HHTETPUPOBAHHOTO 3aBOJIA
(xomOuHaTa). TeXHONOTHS TTOTYUCHHSI
nepeeN-HOTO YyTyHa B IOMEHHOM TTEYH.
TpeGoBaHus K XUMUYECKOMY COCTABY YyIyHa,
CTAILHOMY JIOMY U BBITUIABJISIEMO#M CTAITH.
HasnaueHue KHCITOPOIHOTO KOHBEPTEPA U €0
KOHCTPYKIKsL. IIeproibl IIABKK B KHUCIOPOIHOM
koHBepTepe. OCHOBHbIE XHMUYECKHIE PEAKIUH 1
croco0bl yrpaBlIeHHsI porieccoM. M3MeHerune
cocTaBa MeTaa U [UIAKa, B TOM YHCIe
0COOEHHOCTH M3MEHEHHS COJIePIKAHUS yTiepoa o
XOJy [UIABKH. DHEPreTHIECKUii OaaaHC IIIaBKU.
CucTeMa OYKCTKY U YTHIN3aLHU OTXO/UIIHX Ta30B
KauecTBO KHCIOpOJHO-KOHBEPTEPHOU CcTau /Jlek/

OIlK-2.1

JI1.1J11.2
J1.3J12.1
J2.2

3.2

Pacuer nokasateneil npoiecca npou3BoICTBA
CTaJIU B KUCIOPOIHOM KOHBEPTEPE, COCTABA
IIUXTBI, COCTaBa U KOJIMYECTBA MIPOAYKTOB IIABKU
(MeTaa, 1UIAKA ¥ OTXOANIUX [a30B),
MaTEpHATHLHOTO M TETUIOBOTO 0alaHca BBIIUIABKH
CTaJIU, OMPEJIENATH TEXHUKO-OKOHOMUUECKHE
TIOKa3aTeNl paboThl KMCJIOPOIHOTO KOHBEPTEPA
Mp/

OIlK-2.1

JI1.1J11.2
JI1.3712.1
J2.2

3.3

Pabora ¢ KOHCIIEKTOM JIEKIIHA.

Pabora ¢ npakTH4YeCKUMU MPUMEpaMH Ha dTare
MMOJATOTOBKH K 3aHITHSIM.

Pabota o moaroroBke gomarinux 3aganuii  /Cp/

26

OIIK-2.1

JI1.111.2
JI1.3712.1
J2.2




Paznen 4. BHearperatHasi 00padoTKa ;KHAKOMH
CTAJIH

41

YCeTpolcTBO M MTPUHITHIT PAabOTHl 000pyA0BaHUS 5 1 OIIK-2.1 J1.1
arperara koBui-nedb (AKII). AKII: Mmexanunueckoe JI11.3J12.2
000pyIoBaHuUE, AMEKTPOOOOPYIOBAHUE, KOPOTKAS 21
CETh, KOHCTPYKIUS (PyTEPOBKHU CTAIEPA3ITNBOTHOTO
KOBIIIA U NIPOTYBOYHBIX y3JIOB, CUCTEMa BOJSTHOTO
oxnaxaeHus. Paboune xapakrepuctaku AKII.
Cpencrsa 1 criocoObl yIpaBJICHUs! TEXHOJIOTHEH
KOBINOBOK 00paboTku ctanu. [IpuHIIUIBI BEIOOpA
ONTUMAJIFHBIX MTApaMETPOB HATPEeBa MeTalIa
INEKTPUUECKOI yTroi U MPpOLyBKH CTaIN
WHEPTHBIM Ta30M B CTaJIepa3IMBOYHOM KOBIIIE.
Oueprerudeckuit 6ananc AKII. OcHoBHbIE
TEXHOJIOTHYECKUE OTIePAINH, BHIIOTHIEMEIC B
arperare KoBii-meus. /JIex/

4.2

Orenka pe3yspTaTa KOMIIEKCHOTO PaCKUCICHHS 5 1 OIlK-2.1 JI1.1J11.2
CTalu. JI1.3712.1
®deppocnnassl. Beioop deppocruiasa s o1
PaCKUCIICHUS MJIH JISTUPOBAHUS 338 JaHHON MapKu
CTaJIH.
Pacuer paBHOBECHOW KOHIIEHTpALUH a30Ta U
BOJIOPO/Ia B CTAM B 3aBUCUMOCTH OT JaBJICHUS
Mp/

4.3

PaboTa ¢ KOHCIICKTOM JICKIIUH. 5 26 OIlK-2.1 J1.1
PaboTa ¢ nmpakTHYECKUMH TPUMEpPaMH Ha dTare JI1.3J12.1
MOATOTOBKHU K 3aHSATHSM. 21
Pa6ora o moAroToBke goMarinux 3aganuii  /Cp/

Pa3gen 5. PazauBKka U KpHCTAIM3ANMSA CTAIH

5.1

[Ipormece kpucTaIH3auy HETIPEPHIBHOIUTOTO 5 2 OIlK-2.1 JI1.1711.2
cnutka. OcHoBHble THIIBI MHPC. OcHOBHBIE J11.3J12.2
napametrpsl MHPC. Bosmoxunoctu MHPC ¢ 21
Pa3HBIM TOJI0’KEHHEM TEXHOJIOTHUECKON OCH.
OcHoBHBIE 0cOOeHHOCTH TOHKOCIsIO0BOI MHPC.
OcHoBHble GyHKITMOHATBHBIE Y3161 MHPC.
IToBopoTHsIil cTeH. IIpoMeKyTOUHBIN KOBLI.
3amurtHas TpyOa. [TomBon Merana B
kpucramusarop. Kpucranmsarop MHPC. 3ona
BTOPUYHOTO OXJaxaeHus. CucTeMa MATKOTo
obxaTust cinutka. JledexTsl HenpepbIBHOIUTON
3arotoBkH. /Jlex/

5.2

Pacuer »uaKoil TyHKH MeTasia. 5 2 OIlK-2.1 JI1.111.2
Pacuer ckopoctu pa3znusku Ha MHPC. J11.3J12.2
JlemoHCcTparnust u 06CykIeHne pe3yIbTaToB 21
XOJIOJHOTO MOJAETMPOBAHUS MTOBEACHHUS IIOTOKOB
CTaJIM B KpUcTaJuIM3aTope ToHKocsi0oBoit MHPC.
JemoncTparust 1 00cyxenne GpuiabMa o pa3inBKe
ctanu Ha cisiooBoit MHPC.

M3yuenne orueynopHbIX U3AEHN 151 Pa3TuBKU
CTalu.

Mp/

53

Pabora ¢ KOHCIIEKTOM JIEKIIHA. 5 28 OIIK-2.1 JI1.1J11.2
Pabota ¢ npakTHYeCKUMH IPUMEPaMH Ha dTare JI11.3J12.2
HOJATOTOBKHU K 3aHATHSM. 21

PaGora 1o moAroToBKe gomannux 3aganuid  /Cp/

5. ®OH/] OIEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl Jisi cCaMOCTOSITE/ILHOI MOATOTOBKH K 9K3aMeHy (3a4€Ty ¢ OlleHKOi)

IIK-1.1,0I1K-1.1

Sl o N

CyILecTBYeT JIM CBSI3b MEXKIY IPOU3BOJICTBOM CTAJH U PA3BUTHUEM YEIIOBEYCCKOTO OTCHIIAANA?

UepHas METaJUTypIus — ONpeeIeHne, OCHOBHBIE MMOHATHSA. [I[pOon3BOACTBO cTam B MHpE.

IIpousBoacTBO cranu B Mupe. HazoBuTe Kakue CTpaHsbl SBISIOTCSA BEIyIIMMHU HETTO-OKCIIOPTEPaMU CTAJIH.
TexHOMIOTHYECKAs CXeMa M CyIIHOCTh METAJLTYPTHYECKOTO ITPOU3BOJICTBA.

JlaiiTe XapakTepUCTUKY PEaKIMU OKUCICHUS YIIIepo/ia MPH MPOU3BOCTBE CTANU (3AIMIIMTE XMMHUUECKHUE PEAKIIUH, 10




KOTOPBIM BO3MOKHO OKMCJICHHUEC YIJICPO/1a, HA30BUTE (baKTOpLI, BJIMAIOIINEC HA CKOPOCTh U FJ'Iy6I/IHy MMpOTCKaHus peaKHI/Iﬁ)

6. Haiite xapakTepuCcTHKy peakunn nedocdopanu paciiasa npy NPOU3BOACTBE CTAIH (3AMUIINTE XUMHUYECKHE PEAKIUH, 10
KOTOPBIM BO3MOXKHA Aedochoparius; Ha3oBUTe HAKTOPHI, BIUSIOIINE Ha CKOPOCTh H TITyOHHY POTEKAHHUS PEaKIunii).

7. JloMmeHHas reyb: Ha3HAYCHUE, IPUHIIUI JICHUCTBUS.

8. ®dopmupoBaHue YyryHa B JOMEHHOW NEYH: BOCCTAHOBJICHUE U HAYTJIEPOXKUBAHHE JKele3a.

9. CyIIHOCTH CTaNeIIaBUIBHOTO TIPOU3BOCTBA, CIIOCOOBI MPOMBIIIZIEHHOTO IPOU3BOACTBA CTAJIH.

10. YKaxuTe Ipeiensl, B KOTOPBIX OOBIYHO B HACTOSIIEE BPEMS H3MEHACTCS OIS METAJUTMYECKOTO JIOMA B IUXTE
KHCJIOPOAHOTO KOoHBepTepa. Kakue (pakTopsl OKa3bIBalOT BIMSHUE Ha Pacxon Jioma?

11. VlcTouHNKH KHCTIOpO/a TP MPOU3BOICTBE CTANH, IIepeiada KHCIOpOoia B METAIL.

12. Packucienue u JerupoBaHue CTaNEH: Leld, NpUMEHsIeMble MaTepHalIbl.

13. Kiaccudukanus cranei.

14, Peakiuu oKUCIIeHUS yriiepoia pyu IPOU3BOCTBE CTalIH.

15. OKHCIIeHHE U BOCCTAHOBJICHUE KPEMHUSI B CTAJICIUIABIIILHOM arperare.

16. Vnanenue docdopa npy IpOU3BOACTBE CTaIH, (PAKTOPHI, BIHUSIONINE Ha OCTATOYHOE cojepikanue docdopa.

17. VY naneHue cepbl IpU MPOM3BOACTBE CTAIH, (AKTOPHI, BIMSIOIINE HA OCTATOYHOE COJICPKAHUE CEPHI.

18. Haiite XapakTepUCTHKY PEaKUUK AeCyIb(Gypayi paciuiaBa pH IPOU3BOACTBE CTAIH (3aIUIINTE XUMUIECKUE PCAKIIUH, 10
KOTOPBIM BO3MOJXKHA ecynbdypaliysi; Ha30BUTe HaKTOPHI, BIUSIOIINE HA CKOPOCTD H TTyOHHY MPOTEKAHUS PEaKIuit).

19. [ITnxTa cTanemaBuiIbHOTO IPOU3BOJICTBA.

20. [ToaroroBka KOMIOHEHTOB IIMXTHI K IJIABKE: CIIOCOOB! TIOATOTOBKH CTAILHOTO JIOMA.

21. [ToaroroBka KOMIOHEHTOB IIUXTHI K IUIABKE: BHEJAOMEHHAs IeCybdypanus 4yryHa.

22. IToaroroBka KOMIOHEHTOB IIKMXTHI K IJIABKE: IIPOU3BOJCTBO N3BECTH.

23. KucnopoaHo-KOHBEpTEPHBI NpoLiece: Ha3HAUYEHHE, OCHOBHBIE TI0KAa3aTelId KOHBEPTEPHOH IUIABKH.

24, OO61Iee ycTpocTBO KUCIOPOTHOTO KOHBEPTEPA.

25. YCTpOHCTBO KUCIOPOAHBIX PYPM UIsE KOHBEPTEPOB C BEPXHEH M JJOHHOMW TMOJaueH TyThs.

26. TexHOTOrnYecKui UK KOHBEPTEPHOM IIaBKH.

217. V3MeHeHne XUMHYIECKOTO COCTaBa METajlIa 1 [IUIaKa 10 X0y IIPOIYBKH B KOHBEPTEPE.

28. OO01mas xapakTepuCTHKa KUCIOPOIHO-KOHBEPTEPHOTO Tpolecca ¢ JOHHOMU Mo1aueil 1y Ths.

29. Jaiite KpaTKyIo XapaKTepHCTUKY TITyOHMHHOTO (0CaXKIAIONIEro) PacCKUCICHHS CTallH

30. JlaiiTe XxapakTepiUCTUKY MaTepUabHBIX MOTEPH IPH NPOYBKE CTAIN B KUCJIIOPOAHOM KOHBEpTEpE.

31. OO1mas xapakTepHCTHKa KUCIOPOAHO-KOHBEPTEPHOTO Tpoliecca ¢ KOMOMHUPOBAHHOM MOAaveH TyThsl.

32. OnummTe CTPYKTYpPY TEIIOBOrO OanaHca KOHBEPTEPHOH TUIABKH.

33. Llenu 1 METO/IBI KOBIIOBOW 00pabOTKH CTalH.

34. [IprMeHeHMe HEUTPATBHBIX Ta30B A1 00paOOTKH KUAKOM CTad B KOBIIE.

35. Crioco6s1 packucieHus cTaini. VX mpenmyiiecTsa 1 HeIOCTATKH.

36. Jecynbdypanms ctany ¢ UCIOIb30BaHHEM CHHTETHYECKHUX IIIAKOB, TBEPJIBIX U IMMOPOIIKOOOpa3HbIX cMecell. Bimsnue
00paboTKH HA KaYeCTBO TOTOBOTO METalIa.

37. I'a3bl B cranu. @akTopbl, OKa3bIBAIOLINE BIUSIHAE HA OCTATOUYHOE COJIEPKaHUE I'a30B B CTaIIH.

38. BakyymupoBaHue KHJIKOW CTaJIM B KOBIILIE: CIIOCOOBI U IPUMEHsIeMOe 000py/I0BaHKE, BIUSHUE BAKYYMHUPOBAaHHS Ha
Ka4eCTBO rOTOBOTO MeTaJla.

39. KommuiekcHast 06paboTka KHUIKO# cTand B KOBIIE.

40. PasznuBKa crami: Ha3HaYeHHE, CIOCOOBI Pa3IMBKH, 000PYIOBaHHE U Pa3IUBKU (KOBIIH, H3I0KHHIHI).

41. Kpucrammmzanms B H3710)KHHUIIE CIIOKOHHOTO METaIIa: KPUCTAIUIMYECKash M XUMHYECKasi HEOTHOPOIHOCTb, SIBICHUE YCaIKH.
42, YcanouHble SIBICHUS NIPH 3aTBEPJICBAHUM KUIKOH CTallM U MX BIMSHUE Ha XapaKTEePHCTHUKHN Ka4eCTBA CTAIBHOTO CIUTKA.
43. Kpucrannuzanuus B M3JI0KHHLE KUIAIIET0 MeTaljIa: KPUCTAJUTMYEeCKas, CTPYKTypHasi U XMMHUUECKasi HEOXTHOPOIHOCTb.
44, HenpepsiBHast pa3innBKa cTain: Ha3HAYCHHE, IPEHMYIIECTBA, OCHOBHBIE ITOKA3aTeIH Mporecca.

45, Tunsl MalIvH HENPEPBIBHOIO JIUThSI 3aTOTOBOK.

46. Obmree ycrpoiicTBo u knaccudukanus MHJII3.

47, Kpucramin3zaius cTajid ¥ COIyTCTBYIOIINE i sIBICHHUS. 30HbI KPHCTAJUIN3AIMHI CIIUTKA.

48. BapuaHThl pa3jIMBKH CTAIN B U3JI0KHHUIIBL.

49, Orarnsl pa3BUTHS HENIPEPHIBHON Pa3JIMBKU.

50. Koncrpykuust neyxsankooit MHPC.

51. KoHceTpyKuns ¥ TEXHOJIOTHS pa3JIMBKU COPTOBOW 3ar0TOBKH.

52. KoHCTpyKIus ¥ TEXHOJIOTHS Pa3JIMBKU OJFOMOBO# 3arOTOBKH.

53. KoHeTpyKuns ¥ TEXHOJIOTHS pa3JIMBKHU CISI00B.

54. KoHeTpykuns v TEXHOJIOTHS pa3IMBKU Ha ToHKocsi00Boit MHPC.

55. KoHCTpyKIHMs ¥ TEXHOJIOTHSI Pa3JIMBKU COPTOBOM 3ar0TOBKH.

56. Kakne mpomecchl 0ka3bIBarOT BIMSHUE HA CKOpOCTh pa3iuBka MHPC?

57. SIBneHune JIMKBAIMK U €0 BIMSHUE HA XapaKTEPUCTUKH Ka4eCTBa CTAJBHOTO CIUTKA.

5.2. Ilepedenn paGoT, BHIMOJHAEMBIX 0 JucuuiuinHe (Moay.aro, npaktuxke, HUP) - acce, pedepaThl, npakTHUecKHe U
pacueTHO-rpaduYecKrie PAGOThI, KVDCOBbIE€ DAGOTHI. MDOEKTHI U JID.

IK-1.1, OIIK-1.1

JNomamnee 3aganne Ne 1. XuMUUECKHI COCTaB, MEXaHUYECKHE CBOMCTBA M IIpUMeHeHUe cTainu (Mapka cranu). OLeHUTh BIMSHUE
XMMHYECKOTO COCTaBa Ha CBOMCTBA CTAJIH.

JNomamruee 3amanue Ne 2. Jlns mapku crainu (JI3 Nel) orieHUTh paBHOBECHOE COJIEPXKAHUE KUCIOPOIa B METAJLIE [IPU TEMIIEPAType
1823 - 1873 K ¢ mpumenenunemM nporpaMmuoro komiuiekca GIBBS u BbigaTh peKOMEHIAMH O BO3MOXKHOCTH IPUMEHEHHUS CHIIbHBIX




packuciauTenei.

5.3. OueHOYHbIE MATEPHAJIbI, HCIOJIb3yeMble 115 IK3amMeHa (onucaHne GUJIeTOB, TECTOB H T.II.)

DK3aMeH He NpeyCMOTPEeH

5.4. MeToMKa OLIEHKH OCBOEHUS IMCHUIINHBI (MoayJs, npakTtuku. HUP)

[IpomexyTodHas aTTecTanus 1Mo TUCIUIDIHHE IPeayCMOTpeHa B (hopMe 3adeTa ¢ OIIEHKOM.

Jls mosy4eHus 3aueta HeOOXOAMMO BBITIOTHEHUE CIEIYIONIUX YCIOBUI:

1. PerynspHoe nmoceleHue JSKIIMOHHBIX U MPAKTHYCCKUX 3aHITHN

2. BrImonmHeHAE U 3alIUTa BCEX MPEAYCMOTPEHHBIX IO JUCHUTUINHE TOMAITHAX 3aJaHHH

[Ipu cnave nomamHuX 3aiaHuil MPEeyCMOTPEHA CUCTEMAa OLIEHUBAHUSI.

[IIxaJya orleHNBaHHS 3HAHHMIA 00YJAIOIINXCS Ha dK3aMeHe:

OIeHKA «OTIIMYHOY - OOYYAOIIHIACS TTOKa3bIBACT TITyOOKHE, HCUCPITBIBAIOIINE 3HAHUS B 00beME MPOIICHHOMN MPOrpaMMbl, YBEPEHHO
JIeficTBYeT MO MPUMEHEHUIO IOTYYCHHBIX 3HAHNH Ha MPaKTHUKE, TPaMOTHO U JIOTHYIECKU CTPOWHO M3JaracT MaTepHal IpH OTBETE,
ymMmeeT (hOopMyIHPOBAThH BEIBOJBI U3 U3JI0KEHHOT'O TEOPETUIECKOTO MaTeprala, 3HaeT TOTOHUTEIFHO PEKOMEHJOBaHHYIO
JIUTEPaTypy.

OreHKa «XOpOoIIoy - 00yJaroIIHiicsS MOKa3bIBAET TBEPIBIC M JOCTATOTHO ITOJTHBIE 3HAHUS B 00BhEeMe IIPOUICHHON MTPOTPaMMEI,
JIOITycKaeT He3HAYUTEeIbHbIE OMNOKH NTPHU OCBELICHUH 33JaHHBIX BOIPOCOB, IPABUIBHO ASHCTBYET 110 MPUMEHEHHIO 3HaHUI Ha
MIPAaKTHKE, YeTKO U3JIaracT MaTepHal.

O1ieHKa «y/IOBJIETBOPUTEIBHOY» - 00YYaIOIIUICS TTIOKa3bIBaCT 3HAHUS B 00beME MPOWAEHHO! TPOrpaMMBbl, OTBETHI U3JIaraeT XOoTs U C
omKrOKaMH1, HO yBEPEHHO HCIPABIISIEMBIMH 1IOCIIE AOTIOJIHUTENBHBIX M HABOASALIMX BOIIPOCOB, TPAaBUIILHO JIEHCTBYET MO
MIPUMEHECHUIO 3HAHUH Ha PaKTHKE;

O1ieHKa «HEeyIOBJIETBOPUTEIHHOY - 00y4aronuiics gomyckaer rpyoble oIMOKY B OTBETE, HE [IOHUMAET CYLHOCTH M3JIaraeMoro
BOTIpOCa, HE yMEET MPUMEHATH 3HAHUS Ha MIPAKTHUKE, AeT HEMOIHBIC OTBETHI Ha TOTIOHUTEIHHBIC W HABOSIIUE BOIPOCH.
3ayeTHas OLEHKA BHICTABJISAETCS KaK cpeqHeapupMeTnueckas Ha OCHOBE OIIEHOK KOHTPOJIbHBIX MEPOIPHITHI ceMecTpa
Pe3ynbpraT 0CBOCHUsI KOMIIETCHIIHH (4acTell KOMIIETEHIIM#) YCTAHABIMUBACTCS CIIEAYIOLUIMM 00pa3oM:

Onenka SAUYTEHO «Otnnanoy - Kommerenus — chopMupoBaHa.

Onenka 3SAUTEHO «Xopomio» - Komnerenuust  copmupoBana.

Onenka SAUTEHO «VY noBietBoputensHo» - Komnerenuus  chopmupoBaHa.

Onenka HE3BAUTEHO «HeynosnerBopurensHO» - KomneTeHnus He copMupoBaHa.

6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemasi auTepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBO, TOA
JI1.1 |Bocko6oitHHKOB OO0mast MeTaIUTyprusi: Y9eOHUK | DIEKTPOHHBIN KaTajaor Mocksa Metammyprus, 1985
B.I',Kynpun B.A.
J11.2 |Enanckwuit .., OCHOBBI IIPOU3BOJICTBA U DNEeKTPOHHBINA KaTajor Mocksa MI'BMH, 2005
Jluruerckwuii b.B, 00pabOTKH METAIIIOB: YICOHHUK

Kanemenen A.A.
Enanckuit J.T'.,
JIunueBckuii b.B,
Kanemenes A.A.

JI1.3 |Kynpun B.A., TexHonorus Npou3BoJICTBA DJIEeKTPOHHBIHN KaTaJor Mocksa U3n. Anesiac, 2017
[Hummmupos B.A. cTany: yaeOHoe mocodue
Kynpun B.A.,

Iumumupos B.A.

6.1.2. JlonoTHUTEILHAS JIUTEPATYpPa

ABTOPBI, COCTaBUTETN 3armaBue Bubmmoteka W3narensctBo, rOA
J12.1 [HOcdun 10.C. ITamkoB |Meramiyprust xxenes3a: y4eOHUK | DIIEKTPOHHBIH KaTajaor Mocksa UKI["AxagemkHamra”,
H.®. FOcdun 10.C., 2007
[Tamkos H.®.
JI12.2 |Enanckuii I'.H., CrtpoeHue u CBOWCTBa DJIEeKTPOHHBIHN KaTaJor Mocksa MI'BMU, 2006
Enanckuii J1.I". METAJUIMYECKUX PACIUIABOB.
Enanckwuii I'.H., y4eOHoe mocooue

Enmanckmit JI.1°.

6.2. IlepeueHb pecypcoB HHPOPMALHOHHO-TEJIeKOMMYHIUKAIIMOHHOI ceTu «AHTepHET»




Merannyprudeckue MuHU-3aBoabI / [CMupHOB A. H.,

http://uas.su/books/2011/minizavod/minizavod.php.

A1 |Cadounos B. M., lopoxosa JI. B, Lynpys A. }0.]. —
Hownenk: Hopa-Tlpecc, 2005. — 469 c.
6.3 [lepevyeHs MPOrpaMMHOT0 00ecIedeHUsI
I1.1 |Microsoft Word
I1.2 |Microsoft Excel
I1.3 |Microsoft PowerPoint
1.4 [MS Teams
I1.5 |IIporpammusrii komiuieke «GIBBSy
6.4. llepevyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM U MPO(eCCHOHATBHBIX 0a3 JaHHBIX
n.1 |http://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasznauenue OcHalienue
4 OCHOBBI METAJLTYPIUU KOMIBIOTEP, MPOCKTOP, PKPaH, HHTCPAKTUBHAS TOCKA
KOMIUICKT __TEMATHYCCKUX _ NDE3CHTAIMN.  JIOCTVIT K
4 OCHOBBI METAJLTYPIUU KOMIIBIOTEP, IPOCKTOP, PKPaH, HHTEPAKTUBHAS JOCKA
KOMIUICKT __TEMATHYCCKUX _ NDE3CHTAIMN.  JIOCTVII K
4 OCHOBBI METAJLTYy prUA KOMIBIOTEP, IPOCKTOP, PKPaH, HHTEPAKTUBHAS JOCKA
KOMIUICKT __ TEMAaTHYSCKHX _ TPE3CHTAIM. _ JIOCTVII K
6 OCHOBBI METAJLTypTHA KommbproTepsl, JOCTYI K HHTEPHETY

8. METOANYECKHUE YKA3AHMUS UIS1 OBYYAIOIIIUXCSL

JI71s ycIienmHoro 0CBOSHHS AUCIUTUTHHBI « OCHOBBI METAJUTY PTHI» 00yJaroneMycss He0OXOIIMO:
1. ITocemare Bce BUABI 3aHATHMA.
2. CBOEBpEMEHHO 3apETHCTPUPOBATHCS HA PEKOMEHIOBAHHBIC JIEKTpOHHBIE pecypcehl - LMS Canvas u MS Teams.

3. [Ipu BOBHUKHOBEHHH JIFOOBIX BOIPOCOB TI0 COACPIKaHUIO Kypca W OpraHU3alui paOboTh CBOEBPEMEHHO 00paIaThCs K
npernoaBaTeiio (B 4achl OYHBIX KOHCYIbTanuii, yepe3 MS Teams unmu LMS Canvas).

4. VImeTh IOCTYI K KOMITBIOTEPY, MOIKITIOUYCHHOMY K cetu MHTepHeT.




