Lokywert noYIAHHCTEREFBQHANKK 1 BBICIIETO OBPA3OBAHUS POCCUCKOM ®EJIEPAITIN
Hdopmauns o epegiejFaibHOe TOCY1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe yUpeK/IeHue BbICIIero

Ono: K%ﬁfﬁﬂ%&i’mmﬁhonanbnmn HMCCJI¢I0BATENBCKUIT TeXHOIOrHYecKHii yHuBepcuter « MUCHC»
HomxHocTb: [upektop BbikcyHckoro duanana HATY "MUCuC"

[ata nognucanus: 27.08.2026 14:32:12
YHUKanbHbIY NPOrpaMMHbIN KIKOY:

619b0f?ﬁ6m9&ea@%m%wﬁzﬁa@m<suem

P\/]_lel‘llfl\/lVI .Y ‘1an1 v lublila

B® HUTY «MUCHUCH
oT «28» mas 2026r.
npotokoi Ne 7-26

Pabouast mporpamMma JUCITUTIIAHBI (MOTYJIS)
OCHOBBI METAJLITYPIrUM

3akperuieHa 3a kadenpoi DNEeKTPOMETAILITy priuH
HanpasneHnue noaroToBKu 22.03.02 Meramtyprus
[podunsb OO6paboTKa METAIIOB JaBICHUEM
Kpanmuduxaums O0akxanaBp

dopma 0OyueHus 3a04Has

O01mas TpyIoeMKOCTh 43ET

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

ayIUTOPHBIC 3aHATH 12

caMoCToOsITeNbHAs paboTa 132

Pacnpeneﬂenne YacoB JUCHHUIIJIMHBI IO CEMeECTpam

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

Jlexun 6 6 6 6
[pakTryeckue 6 6 6 6
Hroro ayn. 12 |12 |12 |12
KonTaktHas paboTa 12 112 (12 |12
Cawm. pabora 132 132 (132 132
Hroro 144 1144 (144 | 144




[porpammy cocTaBui(u):
xkmH, [oyenm, Jlvicenkosa Enena Banepvesna

Pabouast nporpamma
OCHOBBI MeTAJUTypruu
Pazpaborana B cootBeTcTBru ¢ OC BO:
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IIpotokoun ot 27.05.2026 1., Ne9

3aB. kadenpoit Enanckwmii JI.T".




1. IEJIX OCBOEHUA

1.1| nats oOydaromemMycst HEOOXOIUMBIH 00BEM 3HAHUHN TI0 (PH3UKO-XUMUIECKUM OCHOBAM METaJLTyPTrUYeCKUX MPOIECCOB;
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 aHATUTHYCCKOMY MBIIIUICHHUIO NPH PEIICHUU PsiIa TEXHOJIOTUYCCKUX 3a/ad,
COIPOBOXKIAIOINX [TPOU3BOICTBO CTAIIH.

1.2|3amaun AUCIUILTIHEL: YCBOCHUE CTYICHTaMHU TEOPETHUCCKIX 3HAHUHA U IPHOOPETEHNE IPAKTHYECKIX HABBIKOB 110
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 OBPA3OBATEJBHOM ITPOT'PAMMBI

[ukn (paznen) OIT: B1.0

2.1| Tpe6oBaHus K NMpeABAPUTEIHHON MOAT0TOBKE 00y4aI0IIErocs:

2.1.1| ®usnyeckas XuMus

2.1.2| Xumus

2.1.3| Temnodpu3nka u TEIIIOTEXHUKA

2.2| AucuMminHbl (MOYJIM) H MPAKTUKH, JUIsI KOTOPHIX 0CBOEHHE TAHHON TUCIMIUIMHBI (MOYJIsl) HEOGX0TUMO KaK
npeuecTByloliee:

2.2.1|MopenupoBaHHe POLIECCOB M 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 32124 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-2.1-31 o cTpyKType IMpeAIpUsSTHS TOJHOTO METAUTypPrHYecKOro UKJIA ¥ KOOTIEPAIH OTACIbHBIX IPON3BOJICTB BHYTPH HETO;

OI1IK-2.1-32 0 cocraBe )UAKOI CTaIH M YyTyHA U TEPMOJANHAMUYECKHX U KHHETHYECKUX NPEBPAIEHUIX IPU UX IPOU3BOJICTBE;

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

YMmerh.

OIIK-2.1-Y1 paccuutaTh pacxoi OCHOBHBIX KOMIIOHCHTOB METAJIJIOIIUXTHI;

OIIK-2.1-Y2 pa3paboTaTh TEXHOJOTHIO IPONU3BOJICTBA CTANIN 33/JaHHOTO XUMHYIECKOTO COCTaBa

Baanern:

OIIK-2.1-B1 cniocobamu pelieHus 3J1eMEHTapHBIX U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ NPO(eCCHOHATBLHOM e TeIbHOCTEIO,

OIIK-2.1-B2 camocTosTeNbHO# paboThI ¢ 00JIbIIUM 00beMOM HH(POPMAIIMU B YCIOBUSIX MHOIO00pa3usi IPUMEHEMbIX TEPMUHOB,
OTIpEJICTICHUH 1 MOHSATHH C LeJIbI0 ee 0000IIeHHs ¥ aHAIM3a JJIsl UCTIONb30BAHHS B IIPAKTUYECKON e TEINEHOCTH

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.
Kpatkas 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 PEaKIMi B METAJLIC 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 TPOIECCAMU 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 xese3e. 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 BBITUIABJISIEMOM 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 M3MEHEHHUS COJIePIKAHUS yIiepoa 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
CTaJU, OMPE/IENATH 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
000pyIOBaHUE, AMEKTPOOOOPYIOBAHUE, KOPOTKAS 21
CETh, KOHCTPYKIUS (PyTEPOBKHU CTAIEPA3ITNBOTHOTO
KOBIIIA U NIPOIYBOYHBIX y3JIOB, CHCTEMa BOJISTHOTO
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 pe3yibTaTa KOMIIEKCHOTO PacKUCICHHS 5 1 OIlK-2.1 JI1.1J11.2
CTalu. JI1.3712.1
®deppocnnassl. Beioop deppocruiasa s o1
PaCKUCIICHHUS 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 1o moAroToBke goMarinux 3aganuii  /Cp/

Pa3gen 5. PazauBKka U KpHCTAIM3ANMSA CTAIH

5.1

[Ipormece kpucTamIH3auy 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
obxxaTusi 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
JlemoHCcTpanust 1 006CykIeHne 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 3K3aMeHy (3a4€Ty ¢ OlleHKOi)

SR o

CyIecTByeT JIM CBSI3b MEXKIy ITPOU3BOICTBOM CTAJIHM U PA3BUTHEM YEIIOBEUSCKOIO MOTCHIIAAIA?

UepHast MeTaJUTyprusi — ONpeieleHle, OCHOBHBIEC MOHATH. [IpOU3BOACTBO CTAI B MUpE.

IIpomsBoacTBO cTamu B Mupe. Ha30BHTe Kakue CTpaHBI SBIAIOTCS BEIYIIUME HETTO-3KCIIOPTEpaMH CTallH.
TexHonoruyeckas cxema U CyIHOCTh METANTypruuecKoro Mporu3BOACTBA.

JlaiiTe XapaKkTepUCTHKY PEaKI[MX OKHCICHUS YIIIepOa IPU MIPOU3BOJICTBE CTANH (3AMUIINTE XAMUYCCKUE PEAKIINH, TI0

KOTOpI)IM BO3MOXXHO OKMCJICHHUE YIJIEpOJa; HA30BUTE (baKTOpLI BJIMAIOIINEC HA CKOPOCTh U FJ'Iy6I/IHy MMpOTCKaHus peaKIlI/II/I)




6. JlaiiTe XxapakTepUCTUKY peakiuu aedocdopaluu paciiaBa mpy MIPOU3BOJICTBE CTAIN (3AMUIINTE XUMUUECKHE PEAKIIHH, 10
KOTOPBIM BO3MOXHA Je(ocdopariys; Ha30BUTE (PaKTOPHI, BIMAIOIIKE HA CKOPOCTh U IIyOMHY NPOTEKAHUS PEaKIIUii).

7. JloMeHHas nieyb: Ha3HAYEeHUE, IPUHIUIT ASHCTBUSL.

8. dopMupoBaHHUE YyryHa B JOMEHHOW MEUYH: BOCCTAHOBJICHUE 1 HAYTJIEPOXKUBAHHE JKEIIE3a.

9. CyIIHOCTB CTaeIIaBUILHOTO TIPOU3BOJICTBA, CIIOCOOBI MPOMBIIIIICHHOTO POM3BOACTBA CTAJIH.

10. YKaxuTe Ipeiensl, B KOTOPBIX OOBIYHO B HACTOSIIEE BPEMs H3MEHACTCS OIS METAJUTMYECKOT0 JIOMA B IIUXTE
KHCJIOPOAHOTO KOHBepTepa. Kakue pakTopsl OKa3pIBalOT BIMSHUE HAa PAcxon ioma?

11. VcTouHMKH KUCIIOpO/ia IIPU MPOMU3BOJICTBE CTANH, Ilepeiada KHUCI0po/ia B METaILL.

12. Packucienue u IerupoBaHue CTANEH: e, IPUMEHSIEMbIE MaTepHaIbl.

13. Knaccudukanus cranei.

14, Peakiiu okuciaeHus yriiepoa mpy MpOU3BOACTBE CTAJIH.

15. OKHCIIeHHE U BOCCTAHOBJICHUE KPEMHUSI B CTAJICIUIABIIILHOM arperare.

16. Y nanenue gocdopa npu nponu3BoACTBE cTaiH, (HaKTOPHI, BIUSIONUINE HA OCTaTOYHOE coaepkanue docdopa.

17. Y naneHue cepbl U MPOU3BOJCTBE CTalH, (haKTOPHI, BIMIONINE HA OCTATOYHOE COACPKAHUE CEPHI.

18. JaiiTe XapakTepUCTUKY peakKiiu aecyab(ypalyn paciuiaBa Mpy MPOU3BOCTBE CTAH (3AMUIINTE XUMUYCCKUE PEAKIIUH, TI0
KOTOPBIM BO3MOJKHA JeCyIb(ypaiust; Ha30BUTe (HaKTOPHI, BIHSIOLINE Ha CKOPOCTD M TIIyOUHY IIPOTEKaHMS PEaKIHii).

19. [TuxTa cranemaBuiIbLHOrO IPOU3BOJICTBA.

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

21. [ToaroroBka KOMIOHEHTOB IIMXTHI K IJIABKE: BHEJOMEHHAs JeCyIb(ypanus dyryHa.

22. [ToaroroBka KOMIOHEHTOB IIUXTHI K [UIABKE. TPOM3BOACTBO U3BECTH.

23. KucnoponHo-koHBEpTEpHBIH MpoLece: Ha3HAYEHHE, OCHOBHBIE TIOKA3aTeNIn KOHBEPTEPHON ITABKH.

24, O61ee ycTpoiicTBO KUCIOPOTHOTO KOHBEPTEPA.

25. YCeTporcTBO KUCITOPOAHBIX (DypM JIJIsi KOHBEPTEPOB C BEPXHEH M TOHHOW MOIaYeH Ty Ths.

26. TexHOTOrMYecKHi UK KOHBEPTEPHOM IIaBKH.

217. H3MeHeHne XMMHUYECKOT0 COCTaBa MeTaja ¥ Llaka Mo X0y IPOJYBKH B KOHBEpTEpE.

28. OO1mas xapakTepuCTHKa KUCIOPOIHO-KOHBEPTEPHOTO TIpoliecca ¢ JOHHON 1Mo1aueil Ty Ths.

29. Jaiite KpaTKyro XapakTepUCTUKY TIIyOHMHHOTO (OCaKIAIONIEr0) PACKUCICHHS CTaH

30. JlaiiTe XapakTepiUCTUKY MaTepHaIbHBIX MTOTEPh PH NPOLYBKE CTAIN B KHCJIOPOIHOM KOHBEpPTEpE.

31. OO01m1as XapakTepuCTHKa KUCIOPOIHO-KOHBEPTEPHOTO TpolLiecca ¢ KOMOMHUPOBAaHHOM NOAa4Yel TyThsl.

32. OnummTe CTPYKTYpPY TEIIOBOrO OanaHca KOHBEPTEPHOH TUIABKH.

33. Ilemn 1 MEeTOIBI KOBIIOBOM 00pabOTKH CTaJIH.

34. [TpuMeHeHrE HEUTPAIBHBIX Ta30B JJIs 00paOOTKH KHIKOM CTaIU B KOBIIIE.

35. Cnioco0b! packuciieHns crayu. VX npenMyiiecTsa 1 HeIOCTaTKH.

36. Jecynbdypalys ctany ¢ UCIOIb30BAaHUEM CHUHTETHYECKHUX IIIIAKOB, TBEPJIBIX U IMOPOIIKOOOpa3HbIX cMecell. BiusHue
00paboTKM Ha Ka4eCTBO FOTOBOTO METaJlIa.

37. I'a3bl B cranu. @akTopbl, OKa3bIBAIOLIME BIUSIHAE HA OCTATOYHOE COJIEP)KaHUE I'a30B B CTaIIH.

38. BakyymupoBaHue ®HIKOH CTalIM B KOBIIE: CIIOCOOBI U TPUMEHsieMoe 000pyA0BaHUE, BINSHNE BAKyyMHPOBaHHUS Ha
Ka4ecTBO FTOTOBOTO MeTaJlia.

39. KomrmiekcHast 00paboTKa KHUIKOM CTaU B KOBIIIE.

40. PasniBka cranu: Ha3HaYeHHE, COCOOBI Pa3IMBKY, 000pYIOBaHHE JUIS Pa3IHBKU (KOBIIH, H3JI0XXHHIBI).

41, Kpucrananuszanus B M3JI05)KHHIE CIIOKOIHOTO METalla: KPUCTAIUIMYECKasi U XUMHYECKasi HEOJJHOPOJHOCTh, SIBJICHHE YCa/IKU.
42, YcanouHbIe SIBICHUS NIPH 3aTBEPJICBAHUM KUIKOH CTallM M MX BIMSHUE HA XapaKTEPHCTHUKHN Ka4eCTBA CTAIBHOTO CIHUTKA.
43. Kpucrammmzanuys B H3710KHUIE KUITAIIEr0 METaJUIa: KpUCTaJUINUECKas, CTPYKTYpHast 1 XUMHUYecKast HEOJHOPOIHOCTb.
44, HermnpepbiBHas pa3inBKa cTajiy: Ha3HAYeHUE, IIPEUMYIIECTBA, OCHOBHBIE IOKA3aTeH Ipolecca.

45, TwuIBl MaIIMH HENPEPBIBHOTO JIUTHS 3arOTOBOK.

46. Oo01uee ycrpoiictBo 1 knaccudukarus MHII3.

47, Kpucrammmsanms ctajim v COMyTCTBYIOIMNE el sIBICHNUS. 30HbI KPHCTAJUIN3AINHY CIIUTKA.

48. BapuaHThl pa3jMBKH CTANIN B U3JI0KHHUIIBL.

49, Oransl pa3BUTHS HEMIPEPBIBHON PAa3IUBKH.

50. Koncrpykuus asyxsankosoit MHPC.

51. KoHCTpyKIus ¥ TEXHOJIOTHSI Pa3JIMBKU COPTOBOM 3ar0TOBKH.

52. KoHeTpyKuns ¥ TEXHOJIOTHS pa3IMBKU OIIOMOBOM 3arOTOBKH.

53. KoHCTpyKIHs ¥ TEXHOIOTHSI Pa3TUBKH CISIOOB.

54. KoHeTpykuns v TEXHOJIOTHS pa3IMBKU Ha ToHKocsi00Boit MHPC.

55. KoHeTpykuns ¥ TEXHOJIOTHS pa3JIMBKU COPTOBOW 3ar0TOBKH.

56. Kakue mporiecchl 0Ka3bIBalOT BIMsSHUE HA CKOPOCTh pa3nuBkd MHPC?

57. SIBIIeHME TMKBALMK U €T0 BIMSHUE Ha XapaKTEPUCTHKU KauyecTBa CTAILHOTO CIUTKA.

5.2. IlepeueHb padoT, BHINOJIHAEMBIX N0 qucHuInHe (Moay.aio, npaktuke, HAP) - 3cce, pedepaTsl, npakTHYECKHE H
pacyeTHo-rpaduyeckne paAGOThI. KVDCOBbIe PAGOTELL MDOEKThI M /ID.

JNomamnee 3aganne Ne 1. XuUMUUECKHI COCTaB, MEXaHUYECKHE CBOMCTBA M IpUMeHeHUe cTanu (Mapka cranu). OLeHUTh BIMSHUE
XMMHYECKOT0 COCTaBa Ha CBOMCTBA CTaNM.

JNomamnee 3aganne Ne 2. Jiins mapku ctainm (J13 Nel) orieHHTh paBHOBECHOE COJEPKAHKE KUCIOPOa B METAJLIE IIPH TEMIIEPATYPE
1823 - 1873 K ¢ npumenennem nporpammuoro kommiekca GIBBS u BeIaTh pekoMeHIanum 0 BO3MOKHOCTH IIPUMEHEHUS CHIIBHBIX
pacKuciIuTeNen.




5.3. OuneHouYHbIe MaTEePHAJIbI, HCIOJb3yeMble ISl IK3aMeHa (onucanue OUJIETOB, TECTOB M T.II.)

OK3aMeH He NpeyCMOTPEH

5.4. MeToaMKa OLIEHKH OCBOECHUsI AMCHUTINHBI (MoxyJis, mpakTuku. HUP)

IIpomexyTodHas aTTeCcTaIUs 110 TUCIMIUIHHE TPEAyCMOTpPeHa B (hopMe 3a4eTa ¢ OLICHKOM.
Jls mosy4eHus 3aueta HeoOOXOAMMO BBITIOTHEHUE CIEIYIONINX YCIOBUI:

1. PerynsapHoe nocemeHne JeKIIMOHHBIX U MPAKTHISCKUX 3aHATHN

2. BeInoHEHHE U 3alUTa BCEX MPEAYCMOTPEHHBIX MO JUCHUIUINHE TOMAITHUX 3aJaHHi
[Ipu crade noMamHUX 3aJaHAi IPETyCMOTPEHa CUCTEMa OLICHUBAHUS.

[Ilkana oleHUBaHMS 3HAHUI 00YYAIOIIMXCS HA K3aMCHE!
O1eHKa «OTIIMIHOY - 00YJAOIINIACS TTOKA3bIBACT TITyOOKHe, MCUEePIBIBAIOIINE 3HAHNS B 00beMe MPOIIEHHO IPOrpaMMBbl, YBEPEHHO
JIefiCTBYeT 1O MPUMEHEHUIO IOJMYYCHHBIX 3HAHNH Ha PaKTUKE, TPaMOTHO U JIOTHYECKU CTPOWHO M3JaracT MaTepHal IpH OTBETE,
yMeeT (OpMyJIUPOBATh BEIBOJIBI U3 H3JI0KEHHOTO TEOPETHUYCCKOTO MaTepHaia, 3HACT JOMOJHUTEIBHO PEKOMEHIOBAHHYIO

TUTEPATypYy.

O1ieHKa «XOPOLIO» - 00YYAIOIIUICS ITOKa3bIBAET TBEP/IBbIE U IOCTATOYHO ITOJIHBIE 3HAHUS B 00BbEME MPOHIEHHON IPOrPaMMBl,
JIOIyCKaeT HE3HAUYNTEIbHBIE OIMOKY IIPH OCBEIIEHUH 3aJaHHBIX BOIIPOCOB, MPABIIIBHO JEHCTBYET 110 NPUMEHEHUIO 3HAHIH Ha
IIPaKTUKE, YETKO U3/1araeT Marepuall.
O1ieHKa «y/IOBJIETBOPUTEIBHOY» - 00Y4YaIOIIUICS TIOKa3bIBACT 3HAHUS B 00beME MPOWAEHHO! TPOrpaMMBbl, OTBETHI U3J1araeT XoTs U C
omurOKaMH1, HO yBEPEHHO HCIPABIIIEMBIMH TTOCIIEC JOTIOJIHUTENBHBIX M HABOAALINX BOIIPOCOB, ITPABHIILHO JICHCTBYET MO
IIPUMEHECHUIO 3HAaHUM Ha IIPAKTUKE;
O1eHKa «HEYyIOBIETBOPUTEIHHOY - 00yJaloMuMiics HOIMycKaeT rpy0Oble OmMOKN B OTBETE, HE IIOHNMAET CYIHOCTH H3JIaraéMoro
BOIIPOCA, HE YMEET IPUMEHSTh 3HaHUS HA IIPAKTUKE, 1aeT HEIOJIHbIE OTBETHI HAa JOMOJIHUTEIbHBIC U HABOISALIUE BOIIPOCHI.
3adeTHas OLEHKA BBICTABIIETCS KaK cpeqHeapu(MeTHIECKast HA OCHOBE OIICHOK KOHTPOJIBHBIX MEPOIPHUATHHA ceMecTpa

PesynbraT 0CBOCHUsI KOMIIETECHIHH (4acTell KOMIIETCHIIM#) YCTAHABIMUBACTCS CIIEAYIOLIMM 00pa3oM:

Onenka 3SAUTEHO «Otinuno» - Komnerenuust  chopmupoBaHa.

Onenka SAUTEHO «Xopomo» - Komnerennus chopmupoBana.

Onenka SAUTEHO «VY nosnerBoputenbHo» - Komnerenuust  copmupoBana.
Onenka HE3BAUTEHO «HeynosnerBopurensHoy» - KomnereHmus He copMupoBaHa.

6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenay

eMasi JuTepaTypa

6.1.1. OcHoBHAs JIMTEpPaTypa

ABTOpBI, COCTaBUTENIH 3arnaBue Bubnmoreka W3parenbcTBO, rog
JI1.1 |Bocko6oitHuKoB O6m1ast MeTaJUTyprusi: y4eOHHUK | DIEKTPOHHBIN KaTajor MockBa Meramtyprus, 1985
B.I',Kynpun B.A.
JI1.2 |Enanckuii J1.T., OCHOBBI TIPOU3BOJICTBA U DNEeKTPOHHBINA KaTaJIoT Mocksa MI'BMU, 2005
Jluruesckwuii b.B, 00pabOTKH METAJIIOB: YICOHHUK
Kansmenes A.A.
Enanckwmit JI.T".,
JlnnueBckuii b.B,
Kanbmenes A.A.
JI1.3 |Kympuu B.A., TexHoNOoTrHs MPOU3BOJICTBA DIIEKTPOHHBIHN KaTaJloT Mocksa U3zn. Anbsuc, 2017
Hummmupos B.A. CTaNy: y4eOHOe mocoome
Kynpun B.A.,
Mumumupos B.A.
6.1.2. lonoTHATEeIbHAS IUTEPATYypa
ABTOpBI, COCTaBUTENN 3armaBue Bubmmoreka W3narensctBo, rOA
J12.1 [HOcdun 10.C. ,ITamkoB |Meramryprus sxenes3a: y4eOHUK | DIIEKTPOHHBIA KaTajIor Mocxksa UKII"Axanemkaura”,
H.®. IOcohun 10.C., 2007
IMamkos H.®.
J12.2 |Enanckuii I'.H., Crpoenue u cBoicTBa DNEeKTPOHHBIA KaTaJlor Mocksa MI'BMH, 2006
Enanckuit [I.T". METaJJIMYECKUX PaCILIaBOB. .
Enanckwuii I'.H., ydueOHOe mocodue
Enanckuit JI.T'.
6.2. IlepeyeHs pecypcoB HHPOPMATHOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTH «AHTepHET»
Meramtypruueckue Mmunu-3aBosl / [CmupHoB A. H., |http://uas.su/books/2011/minizavod/minizavod.php.
31 [Cadonor B. M., opoxosa JI. B., Lymnpyn A. F0.]. —
Honeux: Hopa-Tlpece, 2005. — 469 c.




6.3 IlepevyeHb MPOrpaMMHOT0 o0ecTieYeHusI

1.1  [Microsoft Word

I1.2 [Microsoft Excel

I1.3 |Microsoft PowerPoint

1.4 |MS Teams

I1.5 [IIporpammasrii kommieke «GIBBS»

6.4. llepeyens HHGOPMALMOHHBIX CIPABOYHBIX CHCTeM M MPodecCHOHATBHBIX 0a3 JaHHBIX

H.1 [http://elibrary.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Haznauenue OcHuamienne
4 OCHOBBI METAJLTYypTHH KOMIIBIOTEP, IPOEKTOP, SKPaH, HHTEPAKTUBHAS JOCKA
KOMIUIEKT  TEMATHYECKMX  TIDE3CHTANMH.  JOCTVII
4 OCHOBBI METAJLTypTHH KOMIIBIOTEP, IPOEKTOP, SKPaH, HHTEPAKTUBHAS JOCKA
KOMIUIEKT  TEMATHYECKMX  TIDE3CHTANMH.  JOCTVII
4 OCHOBBI METAITYPrUn KOMITBIOTEP, IPOEKTOP, 3KpaH, HHTEPaKTUBHAsS JOCKA
KOMIICKT  TEeMAaTWYECKMX  TPE3CHTAIMi,  JI0CTVI
6 OCHOBBI METAJUTyprUn KommbroTepsl, 10CTyI K HHTEPHETY

8. METOANYECKUE YKA3AHMUS VIS OBYYAIOILIUXCSI

JJIst yCTIemHoro OCBOSHHUS TUCUUILIMHBI «OCHOBBI METaJUTyprUm» 00yJarounieMycs Heo0X0IUMO!

1. ITocemats Bce BUALI 3aHITHH.

2. CBOEBpEMEHHO 3aperucTpUPOBATHCS HA PEKOMEHI0BaHHbIE AJIEKTPOHHBIE pecypcebl - LMS Canvas u MS Teams.

3. IIpy BO3HUKHOBEHHH JIFOOBIX BOIPOCOB IO COJIEPKAHHMIO Kypca U OpraHU3aluK paboThl CBOEBPEMEHHO 00paIlaThes K
MPEno/IaBaTelio (B 4achl OYHBIX KOHCYJIbTaIMi, yepe3 MS Teams wiu LMS Canvas).

4. VImeTh NOCTYI K KOMIIBIOTEPY, MOAKIIOUCHHOMY K ceTu MHTepHeT.




