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OCHOBBI MeTALIIYPrum
Pazpabotana B coorBercTBuu ¢ OC BO:

CaMOCTOSITeThHO YCTaHABJIMBAEMBIN 00pa30BaTeIbHBIN CTAHAAPT BBICIIETO 00pa3oBaHus - OakanaBpuatr denepanbHOES
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesIbHOE YUpexkIeHNe BhICcIIero oopa3oBanus « HalmoHa bHBIN HCCIIEI0BATENBCKIN
TexHonoruueckuit yausepcurer « MUCuCy» no nanpasnenuto moarotosku 22.03.02 Metamtyprust (npukas ot 02.04.2021 r. Ne 119
0.B.)
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28.12.2023, mpoTtoxox Ne 5-23

Pabouas mporpamMmMa o100peHa Ha 3acenaHuu Kadeaps
DJIEKTPOMETAJLTYPruH
IIpotoxoi ot 27.05.2024 1., Ne 9

3aB. kadenpoit Emanckmii J1.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(hOpMHPOBATH CIIOCOOHOCTh K aHATUTHICCKOMY MBIIIUICHHUIO MPH PEIICHUU PsiJIa TEXHOJIOTUYCCKUX 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 NMpeABAPUTEIHHON 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 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 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 TEXHOJIOTHYECKHUX 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 IMpeApUusATHS TOJHOTO METAUTypPrHYecKOro UKJIA ¥ KOOTIEPAIH OTACIbHBIX IPOU3BOJICTB 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 3eMEHTapHBIX U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ NPO(EeCCHOHATLHOM 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
NMPOM3BOCTBA CTAJH

1.1 ITokazaTens ypoBHs pa3BUTHsI YEIOBEUECKOTO 5 2 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 Pa3sBUTHUSI M COBPEMEHHOTO
COCTOSIHHMSI METJUTyPryH PA3IMYHbIX CTPAH MUPa
(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.

PaGoTa 10 MoAroToBKe AOMAIIHUX 3a1aHHuii
/Cp/

12

OIIK-2.1

JI1.1J11.2
J1.3
21

Paznen 2. O6mas pusnko-xuMmuiecKkast
XapaKTEePUCTHKA TEXHOJOTHYECKHUX 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 TPOIECCAMU BBITLIABKH U
paznuBku ctaiu /Jlex/

OIIK-2.1

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

2.2

OneHka npeziesia pacTBOPUMOCTH KHCIOPO/Ia B
xkenese. TeMeparypHas 3aBHCHMOCTh
PacTBOPUMOCTH KHCIIOPOJa B JKenese.
OreHKa paBHOBECHOTO COJICPXKaHHs KHCIOPOAA U
yIIepoia B xKeje3e. 3aBUCHMOCTh PABHOBECHOTO
CoJepKaHus KHCIOpO/a U YIIIepoa B JKele3e OT
TEMIIEPATYPHI U JABJICHHS.
OneHKa paBHOBECHOTO COJICPXKaHHs KHCIOPOAA U
KPEMHHS B JKENE3eE.
OueHKa PaBHOBECHOTO COJIEPXKAHUS KUCIOPOA U
AIOMHHHS B JKeNese.

Mp/

OIlK-2.1

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

2.3

PaboTa ¢ KOHCIIEKTOM JIEKI[HIA.

Pabora ¢ mpakTHYeCKUMU MPHIMepaMH Ha dTare
IMOATOTOBKH K 3aHITHSIM.

Pabota o moaroroske gomaninux 3aganuii  /Cp/

13

OIlK-2.1

J1.3
o1

Pa3gexn 3. Kuciopoano-koHBepTepHBIii mpoiece

3.1

Cxema paboThl HHTETPUPOBAHHOTO 3aBOJIa
(xomOuHaTa). TexHONOr s MOMyYCHUS
MepeAebHOTO YyTryHa B JOMEHHOH HeYH.
TpeOoBaHMs K XUMHYECKOMY COCTaBy UyT'yHa,
CTaJIbHOMY JIOMY U BBIIUIABIISIEMON CTaNu.
HaznaueHune KHCIOPOIHOTO KOHBEPTEPA U €TO
KOHCTpyKLus. [lepronbl MIaBKH B KUCIOPOAHOM
KoHBepTepe. OCHOBHBIE XUMUYECKUE PEaKIH U
CIOCOOBI yIpaBiieHus npoueccoM. 3meHenue
cocTaBa MeTaJla ¥ [IJIaka, B TOM YHCIe
0COOEHHOCTH N3MEHEHHS COJePKAHUS YIIIepoa 1o
XOAy IUIaBKU. DHEpreTHYecKuii OajlaHe TUIaBKH.
CrcrteMa OYUCTKH M YTHIU3AINHA OTXOSIINX Ta30B
KauecTBO KHCIIOpOIHO-KOHBEpTEepHO# cTanu /JIex/

OIlK-2.1

JI1.1J11.2
JI1.3]12.1
J12.2

3.2

Pacuer mokasareeii nporecca npou3BoICTEa
CTaJlu B KMCJIOPOJHOM KOHBEPTEPE, COCTaBa
IIMXTHI, COCTaBa U KOJIMYECTBA TPOLYKTOB IIABKH
(MeTasia, IIaka ¥ OTXOJAIIUX Ta30B),
MaTepHalLHOTO M TEIIOBOrO 6aiaHca BHIILIABKH
CTaJd, ONPEIETIATh TEXHUKO-IKOHOMHYECKHE

TIoKa3aTesi paboThl KMCIOPOIHOTO KOHBEpTEpa
Mp/

OIlK-2.1

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




3.3

PaGora ¢ KOHCIIEKTOM JEKIUH.

PaboTa ¢ IpakTHYECKAMU MPUMEPaMHK Ha JTare
[IOATOTOBKH K 3aHATHUSIM.

Pa6ora 110 moAroToBKe JoMamHux 3aganuii  /Cp/

13

OIlK-2.1

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

Pa3nen 4. BuearperaTHasi 00padoTKa sKHIAKOM
cTaJan

4.1

YCTpoicTBO M NPUHLUIT PadOTHI 000pYI0BaHUS
arperara kosi-reusb (AKIT). AKII: MmexaHnueckoe
000opynoBaHUE, JIEKTPOOOOPYIOBAHHE, KOPOTKAS
CeTh, KOHCTPYKIHUS PyTEPOBKH CTAJIEPa3IMBOYHOTO
KOBIIIA ¥ POYBOYHBIX Y3JI0B, CHCTEMa BOISTHOTO
oxnaxaeHus. Paboune xapakrepuctuku AKIIL.
CpeactBa v criocoObl yIpaBICHUs TEXHOJIOTHEH
KOBILOBOW 00paboTku cranu. [IpuHIuIEI BEIOOpa
ONTUMAIIFHBIX MAPaMETPOB HATPEBA METAILIA
3NIEKTPUUECKON JYyTrod U MPOTYyBKH CTAIIN
MHEPTHBIM Ta30M B CTaJE€Pa3IMBOYHOM KOBIIIE.
Oueprerndeckuii 6ananc AKIT. OcHOBHBIC
TEXHOJIOTHYECKHE OIIepPalliH, BBIOIHEMbIE B
arperaTe KoBII-nieys. DopMUpOBaHUE MITAKA:
OIIEHKAa COCTOSHUS IIUIAKOBOTO MTOKPOBA,
KOPPEKTHPOBKA XUMHUYECKOT'0 COCTaBa IIJIaKa,
OCHOBHEBIC ITPUHIUIIBI YIAJICHHE CEPhI U3 CTAJIH,
BJIMSTHUE COCTaBa U KOJIMYECTBA IIJIaKa, IPOYyBKH
WHEPTHBIM Ta30M Ha CKOPOCTh PEAKIUH U TITyOnHY
necynbdyparmu. Harpes Meraa: 3JeKTpUYeCKUit
Y MIPOJIyBOYHBIN PEKUMBI, KOHTPOJIb TEMIIEPATYPHI.
[lepemermmBanue: ycpeHEHNE COCTABA H
TeMIlepaTyphbl, HarpeB, Aecynbdypanus,
B3anMoJieiicTBre ¢ (PyTepOBKO KOBIIA,
MOKPOBHBIM [IJIAKOM U IIEYHOU aTMoc(hepo.
Packucnenne MeTamia u nuiaka: TIyOHMHHOE
(ocaxnaromiee) packucnenue, quddy3rnoHHOE
packucnenre. COBMECTHOE PACKHCIICHHE
KpEeMHHEM, MapraHIleM, aTIOMIHACM H KaJbIIAEM.
CymHocTh 1 Ha3HaueHue mporecca RH.
VYcrpoiictBo 1 mpuHIHAI padoTel RH.
Bo3MoxHOCTH 00€3yTriIepoKUBaHuUs U JIera3alin
cTaju noJ BakyymoM. JloBoaka Merasuia 1no
XUMHYECKOMY COCTaBy U TeMnepatype. KoHTpob
XMMHYECKOT'0 COCTaBa MeTauia. TexXHHUKa CO3/1aHus
BakyyMa. MexaHudeckoe 000pyI0BaHUE,
BaKyyMHOE€ 000pyI0BaHKE, CUCTEMAa BOJSIHOTO
OXJTAXJICHUSI, CHCTEMa OYHCTKU M OXJIAXKICHUSL
oTxoasauux razos. [Jlex/

OIlK-2.1

J1.1
JI11.3J12.2
21

4.2

OreHka pe3ysbTaTa KOMIUIEKCHOTO PACKHCICHUS

CTasm.

®deppocmnassl. Beioop deppocruiaBa s

PaACKHCCHHS WK JISTHPOBAHUS 3a1aHHON MapKu

CTasm.

MeToauKa OIIEHKHA MOIITHOCTH TIEYHOTO

TpaHcdopmaTopa.

MeToauka OIIeHKA MHTCHCHBHOCTH BIYBaHH

HHEPTHOI'O ra3a B CTAICPA3IMBOYHBIN KOBII IS

BBIIOJTHEHHS TEXHOJIOTHYSCKUX OIIEepauii.

Pacuer paBHOBECHOI KOHIICHTPAIIUH a30Ta U

BOJIOPO/Ia B CTaJM B 3aBUCUMOCTH OT JaBJICHUS
Mp/

OIlK-2.1

JI1.1J11.2
J1.3J12.1
o1

4.3

PaboTa ¢ KOHCIIEKTOM JIEKIIHI.

Pabora ¢ npakTUYeCKUMH TIPUMEPAMH Ha JTarie
MOATOTOBKHU K 3aHITHSM.

PaGora 110 moAroToBKe goMarinux 3aganuii  /Cp/

12

OIlK-2.1

J1.1
J11.3J12.1
o1

Pa3gen 5. PazauBka W KpHCTAIN3ANMAA CTAIH




5.1 IIpouecc kpucranau3anuy HENPEPHIBHOIUTOIO 5 4 OIlK-2.1 JI1.1J11.2
ciutka. OcHoBHble T MHPC. OcHOBHbIE J11.3J12.2
napameTrpsl MHPC. Bo3zmoxxnoctu MHPC ¢ 321
Pa3HBIM TOJIOKEHHEM TEXHOJIOTHUECKON OCH.
OcHoBHBIE 0cOoOeHHOCTH ToHKOCs100Boit MHPC.
OcHoBHbIe QyHKITMOHATBHBIC Y3161 MHPC.
TloBopoTHsIii cTeH . [IpoMexxyTOUHBIN KOBIIL.
3amurtHas Tpy6a. [Tomson Merasa B
kpuctammsatop. Kpucrammszarop MHPC. 3ona
BTOPUYHOIO OXJaxaeHus. CHCTeMa MATKOTO
oOxaTus ciutka. JlepekTsl HenmpephbIBHOIUTON
3arotoBku. /JIex/

5.2 Pacuer xxunkoit TyHKH MeTaa. 5 8 OIlK-2.1 JI1.1 J11.2
Pacuer ckopoctu paznusku Ha MHPC. J11.3J12.2
JleMmoHCTparust © 00CyXIIeHHE Pe3yIbTaTOB 21

XOJIOJHOTO MOAEIUPOBAHUS MOBEACHUS IOTOKOB
CTaJM B KpUcTaJuIM3aTope ToHKocsi0oBoit MHPC.
JeMoHcTpanus n obcykneHne GuiabMa O pa3IuBKe
cTtanu Ha cisioosoit MHPC.

W3ydeHne orHeynopHbIX U3ENUN 17151 Pa3IUBKH

CTaju.
Mp/
53 Pabora ¢ KOHCIIEKTOM JIEKIINA. 5 13 OIlK-2.1 JI1.1 J11.2
PaboTa ¢ mpakTHUECKUMH IPUMEpPaMHU Ha dTare JI1.3J12.2
MMOJArOTOBKH K 3aHATHSIM. 21

Pabota o moaroroBke pomarinux 3amauuii  /Cp/

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB

5.1. Bonpochl 1151 CaMOCTOSITEJILHOI MOATOTOBKH K YK3aMeHy (3a4€Ty ¢ OlleHKOi)

I1K-1.1,0I1K-1.1

CymIecTBYeT JIM CBSI3b MEXKAY MPOM3BOACTBOM CTallM U Pa3BUTHEM YEJIOBEYECKOTO MOTEHIMAIa?

UYepHas MeTamTyprus — ONpeaeIeHUe, OCHOBHBIE MOHATHS. [IpOoU3BOACTBO CTalINM B MHpE.

IIpousBoacTso cranu B Mupe. Ha3zoBure kakue cTpaHsl SBISIOTCS BEAYLMMH HETTO-3KCIIOPTEpaMU CTAJIN.
TexHOomOrHYeckasi CXemMa U CyIHOCTh METAJLTyPru4ecKoro Mpou3BoICTBa.

JlaiiTe XapaKkTepUCTHKY PEaKI[MU OKICICHUS yIIIepoa MPU MPOU3BOJICTBE CTAH (3AMUIINTE XUMUYECKUE PEAKIIUH, 110
KOTOpLIM BO3MOXHO OKHCJICHHE YTIIepOia; Ha30BUTE (HaKTOPHI, BIUSIONINE HA CKOPOCTD M TIIyOHHY TIPOTEKAHHUS PeaKInii)

agpwNPE

6. [aiite XxapakTepuCTUKy peakiuu nedochopainy paciiaBa npy NPOU3BOACTBE CTAIH (3aMMIINTE XUMHYECKUE PEaKLUH, 110
KOTOPBIM BO3MOXKHA edochoparius; Ha3oBUTEe (HAKTOPHI, BIUSIONIHE Ha CKOPOCTh U TITyOHHY TIPOTEKAHHUSI PEaKIInii).
7. JloMeHHas nieyb: Ha3HAYEeHUE, IPUHIUIT AEHCTBUS.

8. dopMupoBaHue YyryHa B JJOMEHHOH NEYH: BOCCTAHOBJICHUE U HAYTJIEPOKUBAHHE JKelle3a.

9. CyIIHOCTh CTaNeIIaBUILHOTO TIPOU3BOICTBA, CIIOCOOBI MPOMBIIIZIEHHOTO POM3BOACTBA CTAJIH.

10. YKaxuTe Ipeiesnsl, B KOTOPHIX OOBIYHO B HACTOSIIEE BPEMs H3MEHSETCS A0JISI METaJUIMUECKOT0 JIOMa B IIIUXTE
KHCJIOPOAHOTO KOoHBepTepa. Kakue (pakTopbl OKa3bIBaIOT BIMSHHE Ha Pacxon ioma?

11. VcTouHuKH KUCIIOpoAa IPH MPOMU3BOJICTBE CTANH, IIepeiada KHUCI0po/ia B METaIIL.

12. PackuciieHre 1 JJerupoBaHue CTaleii: 1eH, IpUMeHsieMble MaTepHaIbL.

13. Knaccudukanus cranei.

14, Peakuuu okuciienus yriepoja npu Npou3BOJICTBE CTAJIH.

15. OxucrieHNe U BOCCTAHOBJICHHE KPEMHHS B CTAJICTIABIIIFHOM arperare.

16. VY nanenne ¢gocdopa npu npou3BoACTBE cTasH, (HaKTOPHI, BIUIIONINE HA OCTaTOYHOE coaepkanue docdopa.
17. Y naneHue cepbl Mpu MPOU3BOCTBE CTaIH, (PAKTOPHI, BIHUSIONINE HA OCTATOYHOE COJIEPKAHNUE CEPHI.

18. JaiiTe XapakTepUCTUKY peakLiu aecyabdypalu paciiaBa Mpy MPOU3BOICTBE CTAH (3AMULINTE XUMUYSCKUE PEAKIIUH, TI0
KOTOPBIM BO3MOJKHA JiecyIb(ypaitysi; Ha30BUTEe HAKTOPHI, BIUSIONINE HA CKOPOCTD ¥ TITyOHHY TIPOTEKAHUS PEAKIINH).
19. [ITnxTa cranemaBuiIbLHOTO IPOU3BOJICTBA.

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

21. IToaroToBka KOMIOHEHTOB IIMXTHI K MJIaBKE: BHEJOMEHHas Jiecyab(yparus yyryHa.

22. [ToaroroBka KOMIOHEHTOB IIMXTHI K IJIaBKE: IIPOU3BOJICTBO N3BECTH.

23. KucnopoaHo-KOHBEpTEpHbIi Mpoliecc: Ha3HAYE€HHEe, OCHOBHBIC TI0KA3aTeNIn KOHBEPTEPHOU IUIABKH.

24. OO01iee ycTpoiicTBO KUCIOPOAHOTO KOHBEPTEPA.

25. YCeTporCTBO KUCIOPOAHBIX (DypM /IJIsi KOHBEPTEPOB C BEPXHEH M TOHHOW MOIa4eH Ty ThS.

26. TexXHOTOTHYEeCKHIHA ITUKIT KOHBEPTEPHON ILIaBKH.

217. M3MeHeHre XUMHYIECKOT0 COCTaBa MeTajlla U [IUIaKa 1o X0y IIPOJyBKH B KOHBEPTEPE.

28. OO1mas xapakTepuCTHKa KUCIOPOAHO-KOHBEPTEPHOTO TpoLiecca ¢ JOHHOHN 1Mo1aueil Iy Ths.

29. Jaiite KpaTKyr0 XapakTepUCTUKY TIIyOHHHOTO (OCaXKAAIOLIEr0) PACKUCICHHS CTaH

30. JlaiiTe XapakTepHUCTUKY MaTe€pHaIbHBIX TOTEPh NPH MPOLYBKE CTAIN B KHCJIOPOIHOM KOHBEpPTEpE.

31. OO1mas xapakTepuCTHKa KUCIOPOAHO-KOHBEPTEPHOTO IpoLiecca ¢ KOMOMHUPOBAHHOM NOfa4Ye Iy Thsl.

32. OnummTe CTPYKTYpY TEIIOBOro OanaHca KOHBEPTEPHOH TUIABKH.




33. Ienu 1 MeTOIBI KOBIIOBOH 00PaOOTKHU CTaJIH.

34, ITpumeHeHe HEUTPATBHBIX Ta30B ISl 00paOOTKH KUAKOW CTAIH B KOBIIIE.

35. CriocoObI packuciIeHus cTanu. VX mpeuMyiecTBa U HeIOCTATKH.

36. Jecynbhypanus cTaiy ¢ UCTIOIh30BaHUEM CHHTETHIECKHX INIAKOB, TBEP/IBIX U MIOPOITKOOOPA3HBIX cMecel. BiusHue
00pabOTKK Ha KAYECTBO TOTOBOTO METAJLIA.

37. T"a3sl B cranmm. @akTopsl, OKa3hIBAIOIINE BIMSHIE HA OCTATOYHOE COJEPKAHNE Ta30B B CTAIIH.

38. BakyymupoBaHue KUIKOI cTaiy B KOBIIE: CIIOCOOBI M IpUMEHsIeMoe 000pyIOBaHNE, BIISTHAE BAKyYMHPOBAHUS Ha
KauecTBO TOTOBOTO MeTaslja.

39. KowmmnexcHast 00paboTka )KHIKON CTaJI B KOBIIIE.

40. Pa3nuBka cTaiu: Ha3HaYEeHHE, CIIOCOOB! PA3IUBKH, 000PYA0BAHUE IS PA3TUBKH (KOBIIIH, U3JI0KHHIIBI).

41. Kpucrammuzaius B U3JI0KHALE CIIOKOWHOTO METalIa: KPUCTAILTHYECKast H XUMIUIecKasi HEOAHOPOIHOCT, SBJICHUE YCAIKH.
42. YcamouHble sIBICHUS MTPH 3aTBEPICBAHUM JKUIKOW CTATHM U UX BIUSHUC HA XapPAKTCPUCTHKU KAUueCTBA CTAILHOTO CIIUTKA.
43. Kpucrannuszaiuys B U3JI0KHUIE KUIAIIET0 META/UIA, KPUCTAIUIMYECKasl, CTPYKTYPHAs ¥ XUMHYECKast HEOTHOPOIHOCTb.
44, HenpepriBHast pa3nnBKa CTalli: HA3HAUEHUE, TPEUMYIIIECTBA, OCHOBHBIC TIOKA3aTENIH IPOIIecca.

45, THIBI MaIlIMH HETIPEPBIBHOTO JIUThS 3aTOTOBOK.

46. Ob6mee ycrpoiictBo u kinaccupukamus MHJII3.

47. Kpucrannusaiuys cTaau U COMyTCTBYIOUIUE Ci sIBICHHSI. 30HbI KPUCTAJUTH3ALUHU CITUTKA.

48. BapuaHTBI pa3nMuBKA CTAIH B W3JIO0KHHUIIBL.

49, Oransl pa3BUTHS HEMIPEPHIBHOW PA3ITUBKH.

50. Kouctpykuus asyxsankoBoit MHPC.

51. KoHCTpyKIHs ¥ TEXHOJIOTHS Pa3IMBKH COPTOBOI 3aTOTOBKH.

52. KoHcTpyKins 1 TEXHOJIOTHS Pa3iuBKU OJIIOMOBOI 3aTOTOBKH.

53. KoHCTpyKIHS ¥ TEXHOJIOTHSI Pa3IUBKH CIISIO0B.

54, KoHcTpykins u TeXHOIOTHS pa3iuBKU Ha ToHKOcHs0oBori MHPC.

55. KoHcTpyKIus ¥ TEXHOJIOTHSI Pa3IuBKH COPTOBOH 3aTOTOBKH.

56. Kaxkue nporiecchl 0Ka3bIBaOT BIMSHHEE HA CKOPOCTh paznusku MHPC?

57. SIBieHMe TUKBAIMK U €T0 BIMSHUC HAa XapaKTEPUCTUKU KA4eCTBA CTAJIBHOTO CIIUTKA.

5.2. Tlepeyenn paGoT, BHINOJIHAEMBIX 0 JucuuiuinHe (Moay.aio, npaktuxke, HUP) - 3cce, pedepaTel, npakTuueckue u
DacyeTHO-rpaduUecKne PadoThl, KYDCOBbIE€ PA0OTHI, MPOEKTHI U JID.

IK-1.1, OIIK-1.1

JomarmHee 3aganne Ne 1. XuMudeckunit cocTaB, MEXaHUIECKHE CBOMCTBA U MPUMEHEHHe cTanu (Mapka cramu). OIeHNUTh BIHSHIE
XMMHYECKOT0 COCTaBa Ha CBOMCTBA CTaH.

Homarmree 3aganue Ne 2. [Tt mapku cramu (JI3 Nel) orieHHTh paBHOBECHOE COMEpKaHHE KHUCIOPOa B METalIe IPH TEMIIEpAType
1823 - 1873 K ¢ npumeneHunemM nporpaMmmuoro komiuiekca GIBBS u BbaTh peKOMEHIAIMH O BO3MOXXHOCTH MIPUMEHEHHUS CHITbHBIX
packuciIuTenen.

5.3. OueHouHbIe MaTEPHAJIbI, HCIOJIb3yeMble /IUIsl JK3aMeHa (onucaHue GUJIETOB, TECTOB M T.II.)

DK3aMeH He MPeayCMOTpeH

5.4. MeToaHKa OLIEHKH OCBOECHUSI IMCHUNIUNHBI (MonyJs, npakTtuku. HUP)

[TpomexxyTouHast aTTecTanys 10 JUCLUIUIMHE ITPEAYCMOTpEHa B (hOpMe 3a4eTa C OLEHKOH.

Jng nomy4eHns 3aueta HeOOXOAMMO BBITIOTHEHHUE CIIEIYIONINX YCIOBHUIL:

1. PerynspHoe nocemeHne JeKIIMOHHBIX U MPaKTHYECKUX 3aHATHH

2. BrInosiHeHMe 1 3alyTa BceX NPeyCMOTPEHHBIX 110 AUCIUIUIMHE JOMAIIHUX 3a/1aHuH

[Ipu crage noMamHUX 3aJaHU IPETyCMOTPEHa CUCTEMA OLCHUBAHUS.

[ITxana oneHNBaHUs 3HAHUN 00YUYAIOIINXCSI HA YK3aMEHE!

O1eHKa «OTIMYIHOY - 00YJAIOIINICS TTOKA3hIBAeT ITy0OKHe, MCUepPIIBIBAIOIINE 3HAHHUS B 00BbeMe MPOIIEHHOI POrpaMMBl, YBEPEHHO
JIelicTByeT MO NPUMEHEHUIO OTYYEHHBIX 3HAHUHN Ha NPAaKTUKE, TPaMOTHO U JIOTUYECKU CTPOWHO U3JaraeT MaTepHai pu OTBETE,
ymeeT (opMyJIMpOBaTh BBEIBO/IBI U3 U3JI0KEHHOTO TEOPETHYECKOT0 MaTepuaa, 3HaeT JIOMOJHUTEIbHO PEKOMEHI0BAaHHYIO
JTUTEPATYPYy.

O1eHKa «XOpOLIOY» - 00YYAIOIIUICS ITOKa3bIBAET TBEP/IBIE U JIOCTATOYHO ITOJIHbIE 3HAHUS B 00BbEME MTPOHIEHHON IPOTrpaMMBl,
JIOITyCKAaeT He3HAYUTEIbHbIE OMMOKH TP OCBEUICHUH 33JaHHBIX BOIIPOCOB, MIPABIIILHO ACHCTBYET IO MPUMEHEHHIO 3HAHUI Ha
MIPaKTHKe, YSeTKO M3JIaraeT MaTepHal.

OreHKa «yJOBJIETBOPUTENIFHOY - 00yJaroImuiics MoKa3bpIBaeT 3HAHNSA B 00beMe MPOHACHHONW MPOTrpaMMBbl, OTBETHI U3/IaraeT XOTs U C
OImMOKaMH1, HO YBEPEHHO HUCTIPABIIEMBIMH TIOCJIE IOTIOHUTENBHBIX U HABOSIINX BOTIPOCOB, MTPABUIBHO IEHCTBYET IO
NIPUMEHEHNIO 3HAHUH Ha ITPaKTHKE;

OreHKa «HEYAOBIETBOPUTEIHHOY - 00YJAIOUTHIACS TOIyCKaeT rpyObie OMMOKY B OTBETE, HE MIOHUMAET CYITHOCTH U3JIaraeMoro
BONpOCA, HE yMEET NPUMEHATh 3HAHUS HA IPAKTUKE, Ja€T HEMOIHbIE OTBETHI Ha JIOTIOJHUTEIbHBIE U HABOSIIUE BOIPOCHI.
3adeTHas OLCHKA BBICTABIIETCS KakK cpeqHeapu(MeTHIECKas HA OCHOBE OILICHOK KOHTPOJIBHBIX MEPOIPHUATHH ceMecTpa
PesynbTaT 0OCBOCHHMS KOMIETCHIMH (YacTeil KOMITETCHIIMI) YCTAaHABIMBACTCS CIICAYIOIIMM 00pa3oM:

Onenka 3AUTEHO «Otinuno» - Komnerennust chopmupoBaHa.

Onenka SAUTEHO «Xopomo» - Komnerennus chopmupoBana.

Onenka 3AUTEHO «Y nosnerBopurensHo» - Komnerenuust  copmupoBana.

Onenka HEBAUTEHO «HeynosierBoputeinbHO» - KoMrereHmus He copmupoBana.




6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHnayemasi quTepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBHUTENN 3arnaBue

Bubnmoreka W3parenbcTBO, rog

JI1.1 |Bocko0oiHIKOB OO1mas MeTayuryprust: yueOHUK | DIIEKTPOHHBIH KaTajor MockBa Meramtyprus, 1985
B.I',Kynpun B.A.
JI1.2 |Enauckuii J1.T., OCHOBBI TTPOU3BOJICTBA U DNEeKTPOHHBIA KaTaJloT Mocksa MI'BMU, 2005
JInruesckuii b.B, 00pabOTKN METAIIIOB: YIeOHUK
Kansmenes A.A.
Enanckmit JI.T.,
JInnueBckuii b.B,
Kansmenes A.A.
JI1.3 |Kynmpuu B.A., TexHonorus Npou3BoJICTBA DNIEKTPOHHBIHN KaTaJlor Mocksa U3zn. Anbsuc, 2017
Mummmupos B.A. CTany: yaeOHoe mocoome
Kynpun B.A.,
Iummmupos B.A.
6.1.2. lonoTHUTENBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue Bubnuoreka W3narenscTBo, TOA
J12.1 |KOcodun 10.C. ,ITamkos [Mertamryprus sxenesa: yueOHHUK | DIeKTPOHHBIN KaTajaor Mocksa UKI"AxagemkHamra",
H.®. IOcoun 10.C., 2007
[Mamkos H.D.
J12.2 |Enanckuii I'.H., CrpoeHue u cBoiicTBa DJNEeKTPOHHBINA KaTajor Mocksa MI'BMH, 2006
Enanckwit JI.T'. METAJUTMYECKUX PACIUIaBOB. !
Enanckwuii I'.H., ydueOHOoe mocobue
Enanckwit JI.T'.
6.2. IlepeyeHs pecypcoB HHPOPMALHOHHO-TeIeKOMMYHHKALMOHHOI ceTH «HTepHEeT»
Mertamutypruueckue Munu-3aBob! / [CmuproB A. H.,  |http://uas.su/books/2011/minizavod/minizavod.php.
21 |Cadonor B. M., opoxosa JI. B, Lynpyu A. 10.]. —
Honenk: Hopa-Tlpecc, 2005. — 469 c.
6.3 [lepevyeHs MPOrpaMMHOI0 00ecedeHUst
1.1 [Microsoft Word
I1.2 |Microsoft Excel
I1.3 |Microsoft PowerPoint
I1.4 |MS Teams
I1.5 [IIporpammusrii komiieke «GIBBS»
6.4. IlepeueHb MHPOPMALHOHHBIX CIPABOYHBIX CHCTEM U NMPO(eccHoHANBHBIX 6a3 JaHHBIX
n.i1 |http://e|ibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue OcHamienne
4 OCHOBBI METAIITYPrUA KOMITBIOTEp, IPOEKTOP, 3KpaH, HHTEPAKTUBHAS JIOCKA
KOMIIICKT _ TeMATHYeCKUX  TIPE3CHTAIMK,  JIOCTVII K
4 OCHOBBI METAITYPrUn KOMITBIOTEP, IIPOEKTOP, 3KPaH, MHTEPAKTUBHAS J10CKA
KOMIUIEKT  TEMATHUYECKMX  TDE3CHTANMK.  JQCTVII K
4 OCHOBBI METAIITYPrUA KOMITBIOTEp, IPOEKTOP, 3KpaH, HHTEPAKTUBHAS JTOCKA
KOMIIJICKT _ TeMATHYeCKUX  TIPE3CHTAIMK,  JIOCTVII K
6 OCHOBBI METAILTYPriu KoMITbroTepHI, I0CTYI K UHTEPHETY

8. METOANYECKHUE YKA3AHMUS UIS1 OBYYAIOLIIUXCSI

JIJist yCTIemHOro OCBOSHUS TUCHUILTHHBL « OCHOBBI METAJLTYyPTUi» 00ydaroneMycs Heo0X0IuMO!
1. ITocemaTs Bce BUABI 3aHATHIA.
2. CBOCBPEMCHHO 3apETMCTPUPOBATHCS HA PEKOMEHIOBAHHBIC JIEKTPOHHBIC pecypenl - LMS Canvas u MS Teams.

3. Ilp BO3HUKHOBEHHH JIFOOBIX BOIPOCOB IO COJIEPIKAHHMIO Kypca U OpraHU3alul paboThl CBOEBPEMEHHO 00paIaThCs K




NPEnoaBaTelo (B 4achl OYHBIX KOHCYJIbTaLuid, yepe3 MS Teams uwiu LMS Canvas).
4. IMeTb NOCTYII K KOMIIBIOTEPY, HOAKIIOUYCHHOMY K ceTh MIHTepHeT.




