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22.03.02 Metasutyprusi, 3M-25.plx MeTtasutyprust 4epHbIX METaJIOB, YTBEP)K/I€HHOTO YueHbIM coBetoM B HUTY "MUCUC"
26.12.2024, nporokon Ne 4-24

Pabouast mporpammMa o/j00peHa Ha 3aceZlaHuu Kadephbl
JJIeKTpOMeTa/UIypruu
ITporokon ot 25.04.2025 1., Ne9

3ag. kadenpoit Enanckuii [.T.

1. IIE/I1 OCBOEHUA

1.1 | matb obyuyarowiemycsi Heo6XOAUMEBIM 0OBEM 3HAHHI TT0 HU3MKO-XHUMHUECKAM 0CHOBAM MeTalTypruuecKux MpoLieCCcoB;
TEXHOJIOrMYeCKUM 0COOEHHOCTSIM CTaslell/IaBU/IbHOTO TIPOU3BO/ICTBA, BK/IIOUast BHITIABKY, KOBIIOBYIO 00paboTKy U
PAa3/MBKY CTa/iH; 00eCrieueHrI0 BBICOKOTO KaueCTBa IOTyUYeHHOT0 TIPOAYKTa IIPY MUHUMA/IbHBIX Hepro3arparax;
copMHpPOBaTh COCOOHOCTD K aHATUTUYECKOMY MBILJIEHHIO TIPY PELIEHHUH Psiia TEXHOIOTMYECKUX 3afau,
COIPOBOXK/IAIOIL{MX TIPOM3BOACTBO CTasH.

1.2|3amaunt AUCLMIUIMHBL: YCBOEHHE CTY/eHTaMH TeOpeTHUeCKUX 3HaHWUM U ITpUoOpeTeHHe MPAKTUYeCKUX HABLIKOB I10
C/leIyIOIIMM HarpaB/ieHUsIM:

1.3| bu3HKo-XUMHUECKHE aCTIeKThI TIPOLIeCCOB MMPOM3BO/ICTBA CTAJIH;

1.4|TexHomMOrMs KMCIOPOJHO-KOHBEPTEPHOT'O TIPOLiecca IPOU3BO/CTBA CTallH;

1.5|BHemneyHast 06paboTKa cTany;

1.6|pasnuBka cranu.

2. MECTO B CTPYKTYPE OBPA30OBATE/IbHOM ITPOT PAMMBI

Lukn (pazgen) OIT: F1.0

2.1| TpeboBaHus K MpeBapUTE/IHHOM MOArOTOBKE 00yUaloIierocs:

2.1.1| ®usnueckass XuMus

2.1.2| Xumus

2.1.3| Terodmsmka U TeMIOTeXHUKA

2.2 | fucomminHbl (MOAY/TH) U IPAKTHKH, /1A KOTOPBIX 0CBOeHHe JaHHOU JVCHUILIAHBI (MOAYJIsl) HE00X0AMMO KaK
MpejIIeCcTBYOIIee:

2.2.1|MogenvpoBaHye MpOLieCCOB U 0OBEKTOB B METaJTyPryuvt

2.2.2|ObopyaoBaHre MeTa/UTypruuecKuX 11eX0B

3. PE3YJIBTATBI OBYYEHMA 110 JUCIIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMU
KOMIIETEHIIUSIMNA

OIIK-2: Crioco0eH MOHMMATh NPHHIMIILI Pa00ThI COBpeMeHHBIX HH(OPMaLMOHHBIX TEXHOIOIHH U MCII0/Ib30BaTh HX /I
pellieHus 3a/ja4 NpodecCHOHATBHOMU JIeATeIbHOCTH, Y4aCTBOBATh B MPOEKTHPOBAHUM U Pa3padoTke TeXHUYECKUX 00BEKTOB,
CHCTeM U TeXHOJIOTHYEeCKHX ITPOL[eCCOB C YYeTOM 3KOHOMHYECKHX, IKOJIOTHUECKHX H COLa/IbHBIX OTPaHHYeHHU

3HaTb:

OTIIK-2-33 06 0CHOBax TeXHOJIOTMU BBITUIABKHU UYTYHA W CTa/IM, KX COCTaBe U CBOWCTBAX

OIIK-2-32 o cocTaBe >KHUAKOW CTaly U YyTyHa ¥ TEPMOAVHAMUYECKUX ¥ KWHETHUeCKUX ITPeBPaILieHHsIX ITPY UX ITPOU3BO/ICTBE;

OIIK-2-31 o CTpyKType MpeAnpUsTHS TOJHOTO MeTa/UTyPriuuecKoro [UK/Ia U KOOTepalyy OT/ie/IbHbIX IPOM3BO/ICTB BHYTPH HETO;

Ymethb:

OIIK-2-Y2 pa3pa60TaTL TEXHOJIOTUIO IMTPON3BOACTBA CTa/IN 3aldHHOTO0 XUMHWYEeCKOro CoCTaBa

OITK-2-Y1 paccurTaTh pacxof, OCHOBHBIX KOMIIOHEHTOB MeTa/l/IOLUIMXThI;

Bnagets:

OIIK-2-B2 camocTosiTebHOM paboTsl ¢ 60bInuM 06beMoM MHGOPMALMH B YC/IOBUSIX MHOr00Opasusi pUMEHsIEMBIX TEPMHHOB,
ompeie/IeHHH U MIOHSITHH C LeJiblo ee 0000LeH s ¥ aHaI|3a A1 UCIO/Ib30BAHUS B ITPAKTUUECKON J1eATe/TbHOCTU

OIIK-2-B1 crioco6amu pelieHust 3/ieMeHTapHBIX ¥ CUCTeMHBIX 3a/ad, CBSI3aHHBIX C MPOodeCCrOHaMBHOMN JiesTe/TbHOCThIO;

4. CTPYKTYPA 1 COAEP)XAHUE

Kop HaunmenoBanue pasgenoB u TeMm /Bu/j 3auaTus/ | Cemectp /| UacoB | Komneren- | J/Iuteparypa | IIpumeuanue
3aHATUA Kypc 10717 M 1.
pecypchl

Pa3zpen 1. DBo/ilOLUA CUCTEMBI TEXHO/I0TUH
NMPOU3BO/JCTBA CTA/IH




1.1

[Tokasaresb YpOBHSI pa3BUTHS Ue/I0BEUECKOT0
TIOTeHI[1aJla — OCHOBA TeXHOJIOTNUeCKOTo
nporpecca. B3auMocCBs13b YPOBHsI TEXHOJIOTUU U
VH/leKCca pa3BUTHS UeI0BeveCKoro roTeHLMarna.
Kpatkast ucropust pa3BUTHS CTaleUTeNHON
TexHojoruu. Knaccudukauus Mapok crand. /Jlek/

OIIK-2.1

JI1.1J11.2
JI1.3
21




1.2

Ananu3 0cobeHHOCTel pa3BUTHSI U COBPEMEHHOTO
COCTOSIHMSI MeTa/l/Typriy pas/iMuHbIX CTPaH MHUpa
(Ha 6a3e uHdopmaryu caiita worldsteel.org). /IIp/

OIIK-2.1

JI1.1J11.2
JI1.3
o1

1.3

Pabota c KOHCIIEKTOM JIEKITUH.

Pabora c mpakTHyeCKAMM NIPUMEPAaMU Ha 3Tare
TTOJITOTOBKH K 3aHSATHSIM.

Pabora 1o To/iIr0TOBKe [IOMAIIHUX 3a/IaHUH
/Cp/

12

OIIK-2.1

JI1.1J11.2
JI1.3
o1

Pa3zpaen 2. O6mas pu3nKo-xuMHUUeCcKast
XapaKTepUCTUKA TeXHO/JI0rHYeCKHX NMpoLeccoB
CTa/IeN/IaBWIHLHOTO NTPON3BOJCTBA

2.1

CoBpeMeHHas cuCcTeMa CTalelaBUIbHON
TeXHOJIOTUX BO B3aUMOCBSI3U C (HU3UKO-
XUMHAYeCKUMU TIpoLieccaMy B paciljiaBax Kesesa.
XuMuuecKre peakijii B MeTasljle U Li1aKe TIpu
BBITI/IABKE U KOBILIOBOM 00paboTke. KoHcTaHTa
PaBHOBECHS] XUMUUECKO# peakliuu. PacTBopeHUe
KHCopo/ia B xkesieze. OKucieHue >keme3a. Peakyu
B3aMMO/IeMCTBHYS paCTBOPEHHBIX B JKeJlese
KHCJI0pOo/ia C yI/Iepo[ioM, KpeMHUeM, MapraHiieM,
docdopom. PacipesienieHre cepbl MeXXIy
MeTaJI/IOM U 111JIakoM. Peakiuy pacTBOpeHus
BOZIOpOZia U a30Ta B MeTasie. CriocoObl
yrpaB/ieHus (pU3MKo-XUMHUYeCKUMH TIpoLieccaMu
BBITJIABKY M Pa3/IMBKU CcTau /Jlek/

OIIK-2.1

JI1.1J11.2
JI1.3712.2
o1

2.2

OueHKa Ipeziesia paCTBOPUMOCTH KHC/IOPOZA B
ese3e. TemriepaTypHasi 3aBUCHMOCTb
pacTBOPUMOCTH KUC/IOPO/A B JKese3e.

OLieHKa paBHOBECHOT'O COZiepKaHUst KUCIOpoja U
yI7Iepoja B >kesie3e. 3aBUCUMOCTb PaBHOBECHOTO
coZiep>KaHusI KUC/IOpo/ia U YIIepoJia B yKeme3e OT
TeMIepaTyphl U JABIEHHUSI.

OLieHKa paBHOBECHOT'O COZiepyKaHHsl KUCI0poja U
KPEMHHUS B JKeJie3e.

OLieHKa paBHOBECHOT'O COZiepyKaHHsl KUCI0pozja U
aJTFOMHUHUS B JKeJie3e.

/Mp/

OIIK-2.1

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

2.3

Pabota C KOHCIIeKTOM JIeKI UK.

Pabora c mpakTHyeCKAMM NIPUMepaMH Ha JTare
TIOJTOTOBKU K 3aHSATHSIM.

Pabota 110 1MoroToBKe AOMAITHUX 3afaHuii  /Cp/

13

OIIK-2.1

JI1.3
o1

Pa3gen 3. KuciopoaHo-KOHBepTepHBIH nponecc

3.1

Cxema paboTbl MHTETPUPOBAHHOTO 3aBOZA
(kombuHara). TeXHOJIOTHs TIO/TyYeHHUST
repeZiesIbHOTO UyT'yHa B JOMEHHO# T1eun.
TpeboBaHuUsT K XUMUUECKOMY COCTaBy UyryHa,
CTa/IbHOMY JIOMY U BbITI/IaB/IsSIEMOM CTaJIH.
Ha3HaueHne KUC/IOPOJHOTO KOHBEPTEPA U €T0
KOHCTpYKLusi. [Teprofibl T1aBKU B KUCTIOPOAHOM
koHBepTepe. OCHOBHbIE XMMUYeCKHe Peakluy U
crocobbl yrpaB/ieHus mpoLieccoM. Mi3MeHeHue
cocTaBa MeTasa U 1i/Iaka, B TOM Urciie
0COOEHHOCTH U3MEHEHHS COZIePXKaHHs YIIepo/a 1o
XO[Iy TJIaBKU. DHepreTHuecKuii 6anaHC TaBKH.
CucTeMa OUUCTKY U YTUIN3ALUN OTXOASIINX Ta30B
KauecTBO KMC/IOPO/ITHO-KOHBEPTEPHO#A cTanu /JIek/

OIIK-2.1

JI1.1J11.2
JI1.3712.1
JI2.2

3.2

Pacuet noka3areJieii mporjecca NporU3BOACTBA
CTa/u B KUC/IOPOZIHOM KOHBEpTepe, COCTaBa
IIMXTHI, COCTAaBa ¥ KOJIMUECTBA TTPOJYKTOB TJIABKU
(MeTasna, 1I/IaKa ¥ OTXO/SAIIUX Ta30B),
MaTepuasbHOTO U TeMyIoBOro GasaHca BBITJIABKU
CTaju, OTNPe/IeJIsiTb TEXHUKO-3KOHOMUYE CKHEe
roKa3sate/iy paboThl KUCJIOPOJJHOTO KOHBEpTEpa
/Mp/

OIIK-2.1

JI1.1J11.2
JI1.3712.1
JI2.2




3.3

PaboTa C KOHCIIEKTOM JIeKLIUI.

Pabora c mpakTHyeCKUMM NIPUMepaMH Ha JTare
TIOJTOTOBKU K 3aHSATHSIM.

Pabota 110 1MoroTOBKe AOMAITHUX 3afaHuii  /Cp/

13

OIIK-2.1

JI1.1J11.2
JI1.3/12.1
JI2.2

Pa3gen 4. BHearperarHasi 00pa0oTKa KUJKOH
cTanm

4.1

YCTpOWCTBO ¥ MPUHLMI paboThl 000PY/I0BaHUS
arperara kosuI-reus (AKII). AKII: MexaHnueckoe
obopynoBaHue, 371eKTpo060pPY0BaHHEe, KOPOTKast
CeTb, KOHCTPYKLS (yTepOBKHU CTasiepasIiBOYHOIO
KOBIIIa ¥ TIPO/IYBOYHBIX y3/10B, CHCTeMAa BOZSIHOTO
oxJyaxaeHus1. Paboune xapakrepuctriku AKII.
CpezicTBa ¥ crioco6bl yIIpaB/ieHHs! TEXHOIOTHeH
KOBIIIOBOH 06paboTku ctanmu. TIpuHIUITBEl BIOOpa
OITHMAaJIbHBIX TIapaMeTpPOB HarpeBa MeTasia
5/1eKTPUYeCKOM Iyroi U NPOJYBKU CTanu
VHepTHBIM ra3oM B CTasiepa3/IMBOYHOM KOBILIE.
OHepretudeckuii 6aanc AKIT. OcHOBHEIe
TeXHOJIOTMUeCKHe orepaliiy, BbIIO/HsIeMble B
arperare KoBII-TTeus. POpMHpPOBaHMe [IIIaKa:
OLieHKa COCTOSIHUS 1IJIaKOBOTO TIOKPOBA,
KOPPEeKTHPOBKa XMMHUYECKOr0 COCTaBa IIJIaKa,
OCHOBHbIE MPUHLMIIBI y/ja/leHWe Cephbl U3 CTaly,
B/IMSTHHME COCTaBa U KOJIMUEeCTBa 111aKa, IPOZyBKU
WHEPTHBIM I'a30M Ha CKOPOCTb PeaKLUK U TyOuHy
Jecynbdypauuu. Harpes MeTasa: 31eKTpyuueckui
Y TIPOZIyBOYHBIN PEKUMBI, KOHTPOJIb TEMIIePaTyPhlL.
[NepemernvBaHue: ycpeJjHeHNe COCTaBa U
TeMIlepaTypbl, Harpes, Aecynbdyparys,
B3auMo/ieiicTBHe C (yTepOBKOH KOBIIIA, TOKPOBHBIM
ILIJIaKOM U TieyHoi atmocdepoii. PackucieHue
MeTaJjila U [ivlaka: ry6uHHoe (ocaXkaroiiee)
packucienye, andy3noHHOe pacKUC/IeH e.
CoBMeCTHOe pacKHC/IeHre KpeMHUeM, MapraHLeM,
aJIIOMHMHUEM U KanblpieM. CyIITHOCTb ¥ Ha3HaueHne
npouiecca RH. ¥YcrpoiicTBo u npuHiun pabotst RH.
B03MOXXHOCTH 00e3yT/1epOXKUBaHUS U Jierasariiu
CTa/M o7, BaKyyMoM. []oBojiKa MeTasl1a 1o
XVMHUYECKOMY COCTaBy U TeMreparype. KoHTpomnb
XMMHUEeCKOro COCTaBa MeTaslla. TeXHUKa Co3laHus
Bakyyma. MexaHuueckoe obopyzoBaHue,
BaKyyMHOe 000py/i0BaH1e, CUCTeMa BOJSIHOTO
OXJIAK/IeHUs], CUCTeMa OUMCTKU U OXJIaXKeHUS
OTXOAALMX rasos. /JIek/

OIIK-2.1

JI1.1
JI1.3J12.2
o1

4.2

OLieHKa pe3y/braTa KOMIIJIEKCHOTO PAaCKHC/IEHHS
cTany.

®eppocrnaBbl. Beibop eppocruiaBa Ams
PaCKUC/IeHHs WM JIeTHPOBaHKs 3alaHHON MapKH
cTanu.

MeTouKa OLieHKH MOIIHOCTH I1eYHOT0
TpaHcdopmaropa.

MeTozMKa OLIEHKW UHTeHCHBHOCTH B/IyBaHUs
WHEPTHOTO ra3a B CTanepa3/IMBOYHBIIN KOBII JJIs1
BBITIOJTHEHUSI TEXHOJIOTHYeCKUX OTepariyii.
PacueT paBHOBeCHOM KOHI|eHTpalLuK a30Ta U
BOZIOPO/ia B CTa/IM B 3aBUCHMOCTH OT [JaBJIeHHs
Mp/

OIIK-2.1

JI1.1JI11.2
JI1.3/12.1
o1

4.3

PaboTa ¢ KOHCITEKTOM JIEKI[HH.

Pabora c mpakTHueCKAMM NIPUMEpPaMU Ha 3Tare
TIOJTOTOBKU K 3aHSATHSIM.

Pabota 1o noAroToBKe AoMailHUX 3afanuit  /Cp/

12

OIIK-2.1

JI1.1
JI1.3J12.1
o1

Pazpgen 5. Pa3uBKa U KpUcTa/uiu3anusa CTajau




5.1 IIpouecc kpucTaiu3anuy HerpepbIBHOJUTOIO 5 4 OIIK-2.1 JI1.1J11.2
ciutka. OcHosable TUNLI MHPC. OcHOBHBIE JI1.3J12.2
napameTpsl MHPC. Bo3moxxnoctu MHPC ¢ a1
pasHbIM 10/I0)KEHHeM TeXHOJIOTMUeCKOM OCH.
OcHoBHbIe 0cobeHHOCTH TOHKOC/sI00B0oM MHPC.
OcHoBHBIe PYHKIMOHa/IBHBIE Y3161 MHPC.
IToBopoTHbIi cTeH/. [IpoMeKyTOUHBII KOBILL
3amuTHas Tpyba. [ToaBo/ MeTasia B
kpucramsarop. Kpucrammsarop MHPC. 3oHa
BTOPUYHOTO OX/1a)kAeHus1. CrcTemMa MSTKOro
o0aTus cuTKa. [JedeKThl HermpepbIBHOMTUTON
3arotoBku. /JIek/

5.2 Pacuet »xuKoi iyHKU MeTasa. 5 8 OIlK-2.1 JI1.1 JI11.2
Pacuet ckopoctu pasnuBku Ha MHPC. JI1.3J12.2
JeMoHCTpalus U 00Cy>KieHre pe3y/ibTaToB 21

XOJIO[HOTO MO/ie/IMPOBAHKS TI0Be/IeHHsI I0TOKOB
CTa/y B KpUCTa/UIU3aTope ToHKocisi6oBoii MHPC.
HemoHcTpanus 1 06cy>xeHe GUIbMa O pa3iuBKe
cranu Ha cnisibooii MHPC.

V3yueHue OrHeyNOPHBIX U3/leMNH /1151 pa3UBKU

CTa/M.
MIp/

5.3 PaboTa C KOHCIIEKTOM JIEKLIMI. 5 13 OIlK-2.1 JI1.1J11.2
Pabora c mpakTH4eCKUMU IPUMEPaMH Ha JTarie JI1.3J12.2
MOJTOTOBKHY K 3aHATHUSIM. o1

Pabota 110 1MoJroToBKe AOMAITHKX 3ajaHuil  /Cp/

5. ®OH/JI OIEHOYHbBIX MATEPHNAJIOB

5.1. Boripochl /j/isi CaMOCTOSATe/IbHOM MOATOTOBKH K K3aMeHY (3a4éTy C OLleHKOMH)

IK-1.1,0I1K-1.1

Cyl11iecTByeT JIM CBSI3b MEX/Y IPOM3BOZCTBOM CTa/IM M Pa3BUTHEM UesI0BeUeCKOro IoTeHIrana?

UepHas MeTa/Typrus — onpejiesieHye, 0CHOBHbIe MOHATUA. [Ipon3BOACTBO CTalu B MUpe.

ITpou3BoacTBO cTanu B Mype. Ha3oBHTe Kakue CTpaHBI SIB/ISIOTCS BeAYILMMU HETTO-3KCIIOpTepaMH CTasIu.
TexHoMOrM4ecKast cxemMa 1 CyLJHOCTb MeTa/LTypruuecKoro Npor3BOACTBA.

[laliTe xapakTepUCTHKYy peaklii1 OKHC/IeHUs yIviepo/ia Mpy MPOM3BOACTBe CTa/H (3anUilINTe XMMUUeCKue peakLjuy, 110
KOTOpLIM BO3MO)KHO OKHCJIEHHEe YIIepO/ia; Ha30BHTe (DaKTOPBI, BIUSIOLIYE Ha CKOPOCTh U TTyOHUHY TIPOTEKaHUsI PeaKLyi)

e

6. [laliTe xapakTeplCTHKY peakLiiu Jedocdopalyy pacrasa py NPOU3BOACTBe CTaIM (3aMuIlNTe XUMAYeCKre peakLiuy, 110
KOTOPBIM BO3MOKHa Jiedocdopariyis; Ha3oBUTe (HaKTOPBI, BAMSIOLE Ha CKOPOCTb U INIyOWHY MPOTeKaH!s peakLi).
7. JloMeHHas eub: Ha3HaueHWe, IPUHLIUI AeHCTBUS.

8. dopmupoBaHye UyryHa B JOMEHHOM I1eun: BOCCTaHOB/IEHKe 1 HayI/lepO)KUBaHUe KeJle3a.

9. CyIHOCTB CTaseNIaBUIbHOTO TIPOM3BO/ICTBA, CTIOCOOBI MPOMBIILIIEHHOTO TIPOM3BO/ICTBA CTaIH.

10. YKa)kuTe npefiesibl, B KOTOPHIX 0OBIYHO B HACTOsII|ee BpeMsi U3MEHSIeTCS 01l MeTalIn4eckoro jioMa B LLIMXTe
KHC/IOpoziHOTO KOoHBepTepa. Kakue (hakTophl 0Ka3pIBarOT BAMSHYE Ha pacxof, Joma?

11. WcTounnky K1CIopogia Npy MpOU3BOACTBE CTasM, repefjaya KUCIopoJa B MeTasll.

12. Packuciienue U ieripoBaHUe CTasieil: Lie/y, IpUMeHsieMble MaTepHabl.

13. Krnaccudukarws cranei.

14. Peakuin oKUC/IeHUs yrepoza Mpy MPOM3BOACTBeE CTau.

15. OkucieHre ¥ BOCCTAHOB/IEHHE KDeMHHUS B CTa/lelyIaBUILHOM arperare.

16. Ynanenue ocdopa npy NpoM3BOACTBe CTa/, (PAKTOPBI, BAUSIOIIME Ha 0CTaTOUHOe cofiepykaHue (ocdopa.
17. YnaneHue cepsl TIPU MTPOU3BO/CTBE CTasy, (aKTOPBI, BAUSIOLIME HAa OCTaTOUYHOE COZlepKaHue Cephl.

18. [aliTe XapaKTepyCTHUKY peakLiH Zecynb(dypaly pacriaBa Mpyu Mpor3BO/CTBe CTasH (3alyInTe XUMUYeCKre peakLyH, 10
KOTOPBIM BO3MOYKHA JieCy/Ib(ypariyisi; Ha30BUTe (HaKTOPBI, BAUSIOLE HAa CKOPOCTb U INIyOHHY MPOTeKaHKs peakiyii).
19. [MuxTa cTasennaBuIbHOIO IPOU3BOACTBA.

20. ITozroToBKa KOMIIOHEHTOB LIMXTHI K I17IaBKe: CI0COOBI IIOATOTOBKY CTaNbHOTO JIOMA.

21. IMToAroToBKa KOMITIOHEHTOB ILIKXTHI K I/IaBKe: BHeJJOMeHHast ieCy/ib(yparys 4yryHa.

22. IToaroToBKa KOMIOHEHTOB LIMXTHI K I171aBKe: TPOM3BOJCTBO U3BECTH.

23. KucnopogHo-KoHBepTepHBIi MpoLiecc: Ha3HaueHne, OCHOBHBIE [T0Ka3aTe i KOHBePTepHOM T/IaBKU.

24. OOb111ee yCTPOICTBO KMUCJIOPOJHOTO KOHBEpTepa.

25. YcrpoiicTBo KMC/IOPOAHBIX (ypM /1/1s1 KOHBEPTEPOB C BepXHei U JOHHOI rofjaueit Ay Thsl.

26. TexHoMOrn4YeCKUid LUK/ KOHBEPTEPHOU T/IaBKU.

27. Vi3MeHeHre XMMHUYeCKOT0 COCTaBa MeTaslla U 1/1aKa 110 X0y MPO/yBKU B KOHBepTepe.

28. OO611jast XapaKTepHCTUKa KACJIOPOAHO-KOHBEPTEPHOTO ITPoL{ecca C JOHHOW Mofaueid Ty Thsl.

29. [aliTe KpaTKyt0 XapaKTepUCTHKY TIyOMHHOTO (0Ca’K/aloIlero) pacKUCIeHHs CTanu

30. [laliTe xapakTepyCTUKY MaTepHa/bHbIX I0Tephb PU NMPO/YBKe CTaU B KUCJIOPOJHOM KOHBepTepe.

31. OO01jas XapakTepUCTHUKA KUC/IOPOAHO-KOHBEPTEPHOTO TIPOIiecca ¢ KOMOMHUPOBAaHHOM Mo/jauei Ay Thsl.

32. Onuummre CTPYKTYpPY TeIUIoBOro 6asaHca KOHBepTEPHOM I/IaBKU.




33. Llesi1 1 METO/BI KOBLIOBOM 0OPabOTKU CTasIH.

34. [TpumeHeHVe HEUTPAJIBHBIX ra30B il 00pabOTKH KUJKOU CTau B KOBLIE.

35. Crioco6sI pacKucyieHHs cTany. VX penMyILecTBa U HeZJOCTaTKH.

36. Hecynbdypaiys CTau ¢ UCM0/Ib30BaHKeM CUHTEeTUUYECKHUX IIIJIAKOB, TBEPABIX U MOPOLIKOOOpa3HbIX cMeceid. BiustHue
00paboTKM Ha KaueCTBO rOTOBOTO MeTaJlia.

37. I'a3sl B cTanu. @akTOpBI, OKa3bIBaIOLMe BIKUsSHNAE HA 0CTaTOYHOE COZiepKaHue rasos B CTa/IU.

38. BakyyMupoBaHUe >KUIKOW CTald B KOBIIIE: CII0OCOOBI ¥ TpUMeHsieMoe 000pyZoBaHue, BIUsHYE BaKyyMHUPOBaHUs Ha
KaueCTBO FOTOBOIO MeTaslja.

39. KomrutekcHast 06paboTKa >KUAKOM CTald B KOBIIIE.

40. Pa3nuBKa cTanu: Ha3HaUeHUe, CroCcoObl PA3/TUBKH, 000PYy/I0BaHUE /IS PA3/IMBKU (KOBIIU, U3JIOKHULIBI).

41. Kpucrannusanus B U3/10KHHULE CITIOKOMHOIO MeTaslla: KpUCTa/yTnuecKasi U XMMHAJecKas HeOZJHOPOJHOCTb, SIBJIeHHe YCaKU.
42. YcapouHsle siB/IeHUs TP 3aTBePZeBaHUM KUAKON CTa/lu U UX BAUSHUE Ha XapaKTePHUCTUKU KaueCTBa CTalbHOTO C/IUTKA.
43. Kpucrannusaius B U3/10XKHULE KUITALEro MeTajula: KpUCTal/IuecKasi, CTpPyKTypHasi U XMMUYeCKast HeOHOPOJHOCTb.
44. HernpepriBHas pas/uBKa CTaqu: Ha3HaueHUe, [IPerMyllleCTBa, OCHOBHBIE [T0Ka3aresy rpoLecca.

45. Twribl MallIMH HEIPepPBIBHOIO JIUThS 3arOTOBOK.

46. OOb1ee ycTporicTBo U Knaccudukarus MHJI3.

47. Kpucrannusaius ctand U CONyTCTBYHOLME el siBleHUsl. 30Hbl KPUCTa/I/IN3aliy C/TUTKA.

48. BapuaHTBI pa3/MBKY CTamy B U3JIOKHULBL.

49. DTarbl pa3BUTHSI HENPEPBIBHOM pa3/MBKU.

50. Koncrpyxknus gByxsankosot MHPC.

51. KoHCTpyK1Ms ¥ TEXHO/IOTUS pa3/IMBKU COPTOBOM 3aTOTOBKH.

52. KOHCTPYKIMS ¥ TEXHOJIOTUS Pa3/IMBKU OJIFOMOBO 3arOTOBKH.

53. KOHCTPYKIMS ¥ TEXHOJIOT WS Pa3/IMBKH C/sI00B.

54. KOHCTpYKIMS ¥ TEXHOJIOTUS Pa3/MBKU Ha TOHKoC/1s160Bol MHPC.

55. KoHCTpyKIMsl ¥ TEXHOJIOTHSI Pa3/IBKU COPTOBOM 3arOTOBKH.

56. Kakue niporieccel 0Ka3bIBaroT BIMsIHAE Ha CKOPOCTh pa3nuBku MHPC?

57. fIBneHre NMUKBaLMK U €0 BIMSHME Ha XapaKTepHUCTUKY KaueCTBa CTajbHOIO C/IMTKA.

5.2. [lepeueHb padoT, BHINOIHAEMBIX 10 AMCHUILINHE (MoAymI0, npakTuke, HUP) - scce, pedpepaTsl, mpakTHYECKHE U
pacueTHo-rpaduyeckre PadoThl, KVDCOBEIE DA0OTHI, IDOEKTHI H D.

IK-1.1, OIIK-1.1

HomartiHee 3agadue Ne 1. XvMuueckuii cocTaB, MexaHHUecKre CBOWCTBA U IIPUMeHeHHe cTany (Mapka cranu). OieHUTh BIUsTHIe
XUMMUECKOT0 COCTaBa Ha CBOWCTBA CTaH.

HomartiHee 3aganue Ne 2. [Ins Mapku ctanu (3 Nel) orjeHUTh paBHOBECHOE COZiep)KaHHe KHUCI0po/ia B MeTasl/le IpY TeMIiepaTrype
1823 - 1873 K c npumeHeHHeM nporpaMmMHoro koMmriekca GIBBS u BeijaTh pekoMeH Al 0 BOSMOXXHOCTH NIPUMEHEHUS] CUJTbHBIX
PacKUC/UTeeN.

5.3. OneHOUHbIE MAaTEePHAJIbI, HCII0/Ib3yeMbIe /IjIA 9K3aMeHa (onucaHue OM/IeTOB, TeCTOB U T.IL)

JK3aMeH He MPeJyCMOTPeH

5.4. MeToaunKa O1[eHKH 0CBOEeHUs JUCHHILUIUHBI (Mopy/s, npakTuku. HUP)

ITpomekyTouHasi aTTecTalys 1o JUCLMIUIMHE TIpeJyCMOTpeHa B (hopMe 3adeTa C OL|eHKOH.

[1s1 nonyveHus 3aueTa HeoOX0UMO BBITIOJIHEHYE C/IEYIOLUX yCIOBHIM:

1. PerynsipHoe mocelijeHre JIeKLIMOHHBIX ¥ TIPAKTHYeCKUX 3aHITHH

2. BrinonHeHye U 3aiyra BceX NpefyCMOTPEeHHbIX 10 JUCLIMIIIMHE JOMAIHUX 3aflaHui

Ipu cpave foMalHUX 3al@aHUM TIpelyCMOTpeHa CHCTeMa OLleHUBaHMS.

[1Ikas1a OIleHMBAHWS 3HAHUK 00YJarOIUXCS Ha 9K3aMeHe:

OLleHKa «OTIMYHO» - 00yYaroIIMiCs OKa3biBaeT IIyOOKUe, KCUEPITbIBAIOLIME 3HAHUS B 00beMe PO IeHHOM MPOrpaMMbl, YBEPEHHO
JleMICTBYeT 10 NIPUMEHEeHUIO MOJTyYeHHbIX 3HaHWI Ha NTPaKTHKe, TPaMOTHO U JIOTMYeCKH CTPOMHO M3/1araeT MaTepuas Ipy OTBeTe,
yMeeT (hOpMY/IMPOBaTh BbIBOZBI U3 U3/I0)KEHHOTO TeOPETUUeCKOTo MaTepyasa, 3HaeT [ON0/HUTe/IbHO peKOMeH/[0BaHHYIO
JIUTeparypy.

OLieHKa «XOpOILIO» - 00yUAIOI[UICS MOKa3bIBaeT TBEP/bIE U JOCTATOYHO TIOJHbIE 3HAHUS B 00beMe TIPOiIeHHOM TIPOrpaMMBl,
JOTyCKaeT He3HauMTe/IbHbIe OLIMOKY TIPU OCBeLlleHUH 3aZlaHHBIX BOMPOCOB, TIPABUIBHO IeHCTBYeET 110 IIPUMEHEHHUI0 3HaHUH Ha
TIpaKTHKe, YeTKO M3/1araeT Marepuar.

OLIeHKa «yZ0B/IETBOPUTENBLHO» - 00YYarOIIUICs TTOKa3bIBAET 3HAHKSI B 00beMe MPOH/IeHHOW MMPOrPaMMBbl, OTBETHI U3/1araeT XOTs U C
oMOKaMH, HO YBePEHHO MCIPaB/IsIEMBIMH MOCIIe JOTIOHUTENBHBIX U HABOJSIIUX BOMPOCOB, TIPABU/IEHO JeHCTBYeT M0 TIPUMeHEeHHI0
3HaHUI Ha MPaKTUKe;

OLIeHKa «HEY/I0B/IeTBOPUTEIbHO» - 00yUaroIInics A0MmycKaeT rpyObie OMOKY B OTBETe, He TIOHUMAET CYIIIHOCTH U3/1araeMoro
BOIPOCA, He yMeeT NIPUMEeHSTh 3HaHUs Ha NIPaKTHKe, [iaeT HelloJHbIe OTBEThI Ha JIOTIO/IHUTe IbHbIE ¥ HABOZSLIIEe BOMIPOCHI.
3aueTHasi OlleHKa BbICTAB/ISIeTCS KakK cpejHeapriMeTHUecKast HA OCHOBE OL|eHOK KOHTPOJ/IbHBIX MepOIpUsTHI ceMecTpa

Pe3y/ikTaT 0CBOEHUS KOMITETEHI[UI (YacTel KOMITEeTeHIUI) yCTaHaBIMBAETCS C/IeIYOIM 06pa3oMm:

Onenka 3AUTEHO «OT1anuHo» - KommeTeHiust  chopMHUpOBaHa.

Onenka 3AUTEHO «Xoporio» - Kommeteniusi  copMupoBaHa.

Ouenka 3AUTEHO «YnosnetrBoputesnsHO» - KomrieTeHust  copMupoBaHa.

Ouenka HE3AUTEHO «HeynosneTBopurenbHO» - KomreTeH1ust He chopMUpoBaHa.




6. YYHEBHO-METOJNYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHWE

6.1. Pexomenpyyemas 1nTeparypa

6.1.1. OcHoBHas uTeparypa

ABTOpBI, COCTaBUTENHN 3arnaBue bubnuoTeka W3parensCcTBO, TOA
JI1.1 |BockoboiHHKOB OO0u1as MeTaTyprusi: yueOHUK | D/IeKTPOHHBIM KaTaaor Mocksa Metamnyprus, 1985
B.I,Kyzpun B.A.
JI1.2 |Enanckuii [1.I7, OCHOBBI IIPOX3BOACTBA U O/eKTPOHHBIN KaTanor Mocksa MI'BMU, 2005
JIunueBckuii B.B, 00paboTKY MeTasIoB: yueOHUK
Kanbmenes A.A.
Enanckuit 1.1,
JInnuesckuii B.B,
Kanemenes A.A.
JI1.3 |Kyzpun B.A., TexHo/0rus Npou3BOCTBA OJIeKTPOHHBIN KaTasaor Mocksa Usp. AnbsiHe, 2017
[Mummmypos B.A. cram: yue6Hoe rocobue
Kyzpun B.A.,
IMumumupos B.A.
6.1.2. Jlono/iHUTe/IbHAA IUTEepaTypa
ABTOpEI, COCTaBUTENN 3arnaBue Bubnmoreka W3patenscTBo, rof,
JI2.1 |FOcdun FO.C.,ITamkoB |MeTatyprus »ee3a; yueOHUK | DIeKTPOHHBIN KaTaior Mocksa UKII"AkagemkHura",
H.®. FOcdun FO.C,, 2007
[TawkoB H.®.
JI2.2 |Enanckuii [LH., CrpoeHue U CBOWCTBa OJeKTPOHHBIM KaTasor Mockea MI'BMU, 2006
Enanckuii [1.T. MeTa/l/INYeCKUX pacIljiaBoB.:
Enanckuii I'H., yuebHoe ocobue
Enanckuit [1.T.
6.2. IlepeueHb pecypcoB HH(OPMALIHOHHO-TE/IEKOMMYHUKAI[HOHHOM ceTH «VIHTepHeT»
Mertautyprudeckue MUHU-3aBobl / [CvupHOB A. H., |http://uas.suw/books/2011/minizavod/minizavod.php.
31 |Cadonor B. M., lopoxosa JI. B., Lynpysx A. FO.]. —
Honeuk: Hopa-Ilpecc, 2005. — 469 c.
6.3 IlepeueHs NPOrpaMMHOI0 00eceueHust
I1.1 |Microsoft Word
I1.2  |Microsoft Excel
I1.3 |Microsoft PowerPoint
I1.4 |MS Teams
I1.5 |IIporpammHsIii kommiekc «GIBBS»
6.4. Ilepeuens MHGOPMALUOHHBIX CIPABOYHBIX CHCTEM M NpodeccHoHaIbHbBIX 0a3 JaHHBIX
N.1 |http://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
Ayp. Ha3nauenue OcHaiueHve
4 OCHOBBI MeTa/LTypruu KOMITbIOTEp, TPOEKTOp, 3KpaH, HMHTepaKTHMBHas [O0CKa
KOMIIJIEKT TeMaTUyeCKUX MDe3eHTallui, I0CTVII K NUHTeDHeTV
4 OcHOBBI MeTa/Iypruu KOMIIbIOTEp, TIPOEKTOp, 3KpaH, WHTepakTHUBHas Jl0CKa
KOMIIEKT TeMaTUYeCKUX NDe3eHTalNN. JOCTVII K MHTEDHETV
4 OCHOBBI MeTa/LTypruu KOMITbIOTEp, TPOEKTOp, 3KpaH, HMHTepaKTHMBHas [O0CKa
KOMIIJIEKT TeMaTUyeCKUX MDe3eHTallui, I0CTVII K NUHTeDHeTV
6 OcCHOBBI MeTalypruu KomrmbroTepel, AO0CTyN K UHTEPHETY

8. METOANYECKUE YKA3AHUISA /I OBYUAROIIIUXCSA

[171s1 yCTeIHoro 0CBOeHHs! AUCHUITHBI « OCHOBBI MeTa/UTyprun» o0ydaroieMycst HeoOX0AUMO:

1. TTocewatb BCe BU/IbI 3aHSITUM.

2. CBOeBpeMeHHO 3aperuCTpUpoOBaThCs Ha PeKOMeH/I0BaHHbIe 3/IeKTPOHHBbIe pecypckl - LMS Canvas u MS Teams.
3. IIpy BO3HUKHOBEHUH JTIOOLIX BOITPOCOB TI0 COZIeP>KaHMI0 Kypca M OpraHHu3aliui paboTel CBOeBpeMeHHO 00paraTbes K




TIperiofiaBareJiro (B Uachl OYHBIX KOHCY/IbTalWH, yepe3 MS Teams nnmu LMS Canvas).
4. IMeTs [0CTYII K KOMIIbIOTEPY, IIOAK/IFOUeHHOMY K ceTUu JHTepHer.




