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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 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 TEXHOJIOTHYECKHX MTPOLIECCOB

3HaTh:

OIIK-2.1-31 o cTpyKType IMpeAIpUsSTHS TOJHOTO METAUTypPrHYecKOro UKJIA ¥ KOOTIEPAIH OTACIbHBIX IPON3BOJICTB BHYTPH HETO;

OI1K-2.1-32 0 cocraBe )UAKOI CTaIH M YyTyHA U TEPMOJANHAMUYECKHX U KHHETHYECKUX NPEBPAICHUIX 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 3a/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
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 YTHIU3AIUHA 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. DopMUpOBaHHUE 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. KoHTpoib
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 KOBIII 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 TIPUMEPAMHK Ha JTarle
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
JlemoHCTparust 1 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)

1. CyImecTByeT I CBA3b MEXKIY ITPOU3BOJICTBOM CTAJHM U Pa3BHTHEM YEIIOBEUECKOTO IOTCHIIAANA?

2. UepHas MeTaLUTyprus — olpeieleHue, OCHOBHBIE MOHATHSA. [Ipon3BOACTBO cTanu B MUpE.

3. IIpownzBoacTBO cTamu B Mupe. Ha30BHUTe Kakue CTpaHBI SBITFOTCS BEAYIIUME HETTO-IKCIIOPTEpaAMH CTaIIH.

4. TexHOIOrHYECKast CXeMa U CyIIHOCTh METAJITyPrUUeCcKOro IIPOU3BOJICTBA.

5. JaiiTe XxapakTepUCTUKY PEaKIMU OKUCICHHUS YIIIepo/ia MPH MPOU3BOJICTBE CTANHU (3AIMIIMTE XMMUUECKHUE PEaKIIuH, M0
KOTOPBIM BO3MOXKHO OKHCIICHHE YTIIePO/ia; HA30BUTE (hAKTOPBI, BIHSIOIIHE HA CKOPOCTh U TIIyOHHY MPOTEKAHHS PEaKIIHii)
6. Jaiite xapakTepucTHKY peakiuu nedochopalni paciiaBa mpu MPOU3BOACTBE CTalH (3aMHIINTE XUMHYECKHE PEaKIliH, 110
KOTOPBIM BO3MOXHA Jieocdoparius; Ha30BUTe (PaKTOPbI, BIUAIOIUE HA CKOPOCTh U IIYOHHY MPOTEKAHHUS PeaKilunii).

7. JloMeHHas neyb: Ha3HAYeHUE, IPUHIIUN AEUCTBUS.

8. ®dopmupoBaHUE YyT'yHA B JOMEHHOM ITeYH: BOCCTAHOBJIICHHE M HAYTIIEPOKUBAaHUE JKele3a.

9. CyLIHOCTB CTaJeIIaBUIBHOTO TIPOU3BO/ICTBA, CIIOCOOBI MPOMBILIICHHOTO POM3BOACTBA CTAJIH.

10. Ykaxwure npeaessl, B KOTOPBIX 00BIYHO B HACTOAIICE BPeMs U3MEHSICTCS 0T METAUNTMIESCKOTO JIOMA B IITUXTE
KHCJIOPOJHOTO KOHBepTepa. Kakue hakTopsl OKa3bIBalOT BIMSHUE HA PACXOJ JIoMa?

11. VcTouHnKy KHCIIOpo/ia P MPOU3BOACTBE CTANIH, Iepeiadya KUCIOpoaa B METaI.

12. PackuciieHue u ierupoBaHue CTaNeH: eI , MPUMEHIeMbIC MaTePHAITBL.

13. Knaccudukarus cranei.

14. Peaknnu okuciieHus yriepo/ia mpu MpOU3BOICTBE CTAIIH.

15. OxucrieHNe U BOCCTAHOBJICHUE KPEMHHS B CTAJICTIABIIIFHOM arperare.

16. Vnanenue dhocdopa mpy NpOU3BOACTBE CTaH, (HAKTOPHI, BIHUSIONINE HA OCTATOYHOE cojepkanue docdopa.

17. VY nanenne cepbl IpH MPOM3BOACTBE CTAIH, AKTOPHI, BIMSIOIINE HA OCTATOUYHOE COJICpKaHHE CEPHI.

18. JlaiiTe XapakTepUCTHKY PEaKIliu IeCyIb(ypanyn paciuiaBa Mpu MPOU3BOJICTBE CTATH (3AMUIINTE XAMUYECKUAE PEAKIIUH, TI0
KOTOPBIM BO3MOJXKHA Jiecynbdypalius; Ha30BUTe HaKTOPbI, BIUSIIOLINE HA CKOPOCTD U TITyOHHY MPOTEKAHUS PeaKiuit).

19. [IInxTa cTanerIaBuILHOTO MPOU3BOACTBA.

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

21. [ToaroroBka KOMIOHEHTOB IIMXTHI K IJIaBKE: BHEJOMEHHAs JeCyb(ypanus yyryHa.

22. IToaroToBKa KOMIOHEHTOB IIKMXTHI K IJIaBKE: IIPOU3BOJICTBO N3BECTH.

23. KucnoponHo-koHBepTEpHBIH Npoliece: Ha3HAYE€HHE, OCHOBHBIE TI0Ka3aTeJIn KOHBEPTEPHON IUIABKH.

24, OO61iee ycTpoiCcTBO KUCIOPOTHOTO KOHBEPTEPA.

25. YCTpoicTBO KHCIOPOIHBIX (QypM ISt KOHBEPTEPOB C BEPXHEH M JIOHHOH 1Mo1aueil 1y Ths.

26. TexHOTOTHYEeCKHA UK KOHBEPTEPHON TLIaBKH.

217. M3MmeHeHne XMMHUYECKOTO COCTaBa METANIa 1 IIIJIaKa 10 X0y IPOIyBKH B KOHBEpTEpe.

28. OO1mas xapakTepuCTHKa KUCIOPOIHO-KOHBEPTEPHOTO TIpoliecca ¢ JOHHOHU 1o1aueil 1y Ths.

29. JlaiiTe KpaTKyro XapakTepUCTUKY TITyOMHHOTO (0CaKIAIOMIEr0) PACKUCICHHS CTaTH

30. JaiiTe XapakTepiUCTUKY MaTepHajbHBIX TOTEPh NP NPOIYBKE CTAIN B KUCJIIOPOAHOM KOHBEpPTEpE.

31. OO6mmas XxapakTepUCTHKa KUCIOPOTHO-KOHBEPTEPHOTO Mporiecca ¢ KOMOMHUPOBAHHON MOJjauel Ty ThsI.

32. OnummTe CTPYKTYpY TEIIOBOrO OanaHca KOHBEPTEPHOH TUIABKH.

33. Ienu 1 MeTOIBI KOBIIOBOW 00PaOOTKHU CTaJIH.




34. [IpuMeHeHne HEHTPaNbHBIX ra30B st 00pa00TKM )KUAKOH CTaIH B KOBIIIE.

35. CriocoObl pacKuciIeHHs cTand. VX mpenMyIecTBa 1 HeJOCTATKH.

36. Hecynbdypaliust cTaim ¢ UCIOIb30BAHUEM CHHTETUYECKUX MIAKOB, TBEP/IBIX U OPOIIKOOOPa3HBIX cMecel. BiusHue
00paboTKH HA KAa9eCTBO TOTOBOTO METalIa.

37. I"a3bl B cranu. @akTopsl, OKa3bIBAIOLIME BIMSHAE HA OCTATOYHOE COAEP)KaHUE I'a30B B CTAJIH.

38. BakyyMupoBaHHe XKHUAKON CTAIN B KOBIIIE: CIIOCOOBI M MTPUMEHIEMOe 000pyI0BaHUE, BIMSHIE BAKYyMUPOBAHUS HA
Ka4ecTBO TOTOBOTO METalIA.

39. KomrmiekcHast 00paboTKa )XUAKO CTaaH B KOBIIIE.

40. PasnuBKa CTald: Ha3HAYEHHUE, CIIOCOOBI Pa3IMBKH, 000PYIOBAHUE IS PA3IMBKU (KOBIIH, H3I0XKHHUIIBL).

41. Kpucranmu3zaius B U3J0KHHIE CIIOKOMHOTO METaJlIa. KPUCTAILTMYECKAsi K XUMUYECKask HEOHOPOIHOCTh, SIBIICHHUE YCAIKH.
42. YcamouHble SBICHUS PH 3aTBEPICBAHIH KHUIKOW CTANTN U UX BIMSHMAE HAa XapaKTEPHCTUKH Ka4eCTBA CTAIBHOTO CITUTKA.
43. Kpucrammu3saiys B U3J0KHHLE KUTISIIET0 MeTaJlIa: KPUCTAJUTUYCCKAs!, CTPYKTYPHAs U XUMUYECKasi HEOTHOPOTHOCTb.
44, HenpepriBHast pa3nuBKa CTaIl: Ha3HAYCHHUE, IPEUMYIIECTBA, OCHOBHBIC TIOKA3aTENIH MPOIIeCcca.

45. Tumsl MalIMH HEMPEPHIBHOTO JTUTHS 3aTOTOBOK.

46. Ob1mee ycrpoiicTBo u kinaccudukanus MHJII3.

47. Kpucranmuzaiwst cTaiy i COMyTCTBYIOIINE el SBICHUS. 30HBI KPHCTAIUIH3AINN CIIUTKA.

48. BapuaHThI pa3IiBKHU CTATH B U3JI0XKHUIIBL.

49, Oransl pa3BUTHS HEMIPEPHIBHOW PA3ITUBKH.

50. Koncrpykuus nsyxsankoBoit MHPC.

51. KoHcTpyKIus ¥ TEXHOJIOTHSI Pa3IuBKU COPTOBOH 3aTrOTOBKH.

52. KoHCTpyKIHs ¥ TEXHOJIOTHS Pa3IHBKHU OJFOMOBOW 3aTOTOBKH.

53. KoHCTpyKIus ¥ TEXHOJOTHS Pa3uBKH CIII00B.

54, KoHCTpyKIHs ¥ TEXHOJIOTHSI pa3IuBKH Ha TOHKocsi0oBoit MHPC.

55. KoHcTpyKIus ¥ TEXHOJIOTHSI Pa3IuBKU COPTOBOH 3aTrOTOBKH.

56. Kakue nporecchl 0Ka3bIBalOT BIUSIHUAE HA CKOPOCTH pa3nuBku MHPC?

57. SIBeHMe TUKBAIMH U €TO BIMSHUC Ha XapaKTePUCTUKU Ka4eCTBa CTAIBHOTO CIIUTKA.

5.2. Tlepeyenn paGoT, BHINOJIHAEMBIX 0 JucuuiuinHe (Moay.aio, npaktuxke, HUP) - 3cce, pedepaTel, npakTuueckue u
DacyeTHO-rpaduUecKre PadoThl. KYDCOBbIE€ DA0OTHI, MPOEKTHI U JID.

JomarmHee 3aganue Ne 1. XuMudeckuil coctaB, MEXaHHIECKHE CBOMCTBA U PUMEHEHHE cTain (Mapka ctanu). OLeHNTh BIHSIHHE
XMMHUYECKOTO COCTaBa Ha CBOICTBA CTaJIH.

HomarHee 3aganue Ne 2. [lnst mapku cranu (I3 Nel) orieHHTh paBHOBECHOE COJIEpIKaHUE KUCIOPOAa B METallie IPH TEMIIepaType
1823 - 1873 K ¢ mpumeneHneM nporpamMmHoro komruiekca GIBBS u BeigaTh pekoMeHIauy 0 BO3MOXXHOCTH IPUMEHECHHUS CHITBHBIX
pacKUCIUTEIIEH.

5.3. OnleHOYHbIE MaTePHAJIbI, HCIOJIb3yeMble 1151 IK3aMeHa (onucaHue GUJIETOB, TECTOB H T.II1.)

DK3aMeH He MPeayCMOTpeH

5.4. MeToaHKa OLIEHKH OCBOECHUsI IMCHUNIUNHBI (MoayJs, npakTtuxku. HUP)

[TpomexxyTouHast aTTecTanus 1Mo JUCHHUILIMHE TPEAYCMOTpeHa B (hopMe 3aueTa ¢ OLIEHKOM.

Jliist monmy4eHust 3a4era HeoOXO0MMO BBITIOJTHEHHE CIIEIYIOMINX yCIOBHH:

1. PerynspHoe nocemeHne JeKIIMOHHBIX U MPaKTHYECKHUX 3aHATHH

2. BrInosiHeHNe 1 3aliTa BceX NPeyCMOTPEHHBIX 110 AUCIUIUIMHE JOMAIIHUX 33/1aHuH

IIpu cpade noMamHuX 3aJjaHui MPeTyCMOTPEHA CUCTEMA OLICHUBAHUS.

[Ikana omeHUBaHUS 3HAHUI 00yJaIOIINXCS HA SK3aMEHe!

O1eHKa «OTIINYHOY - 00yYarOIUHCS [TOKa3bIBAET INTyOOKHE, NCUEPIIBIBAIONINE 3HAHUS B 00beMe NMPOHAEHHOI ITPOrpaMMBbl, yBEPEHHO
JIeficTByeT MO MPUMEHEHUIO OTYYCHHBIX 3HAHNH Ha MPaKTHUKE, TPaMOTHO M JIOTHYECKH CTPOWHO M3JaraeT MaTepHal pHu OTBETE,
ymeeT (popMyJIMpOBaTh BBEIBO/IBI U3 U3JI0KEHHOTO TEOPETHYECKOT0 MaTepuaa, 3HaeT JIOMOJHUTEIbHO PEKOMEHI0BaHHYIO
JTUTEPATYPYy.

O11eHKa «XOPOIIOy» - 00yUArOIIUICS MOKAa3bIBAET TBEP/IBIEC M JOCTATOYHO MOJTHBIE 3HAHUS B 00hEeMe IPOUICHHON TPOTPaMMEI,
JIOITyCKaeT He3HAUYNTEIbHBIE OMIMOKH IIPH OCBEIIEHUH 3a/JaHHBIX BOIIPOCOB, MPABMIILHO EHCTBYET 110 NPUMEHEHUIO 3HAHUH Ha
MIPAaKTHKE, YeTKO U3JIaraeT MaTepHal.

O1eHKa «yJOBJIETBOPUTEIBHOY» - 00YYaIOIIMICS TIOKa3bIBaeT 3HAHUS B 00bEeME MPONUAEHHOH ITPOrpaMMBbl, OTBETHI H3J1araeT XOoTs U ¢
OImMOKaMH1, HO YBEPEHHO HUCTIPABIIEMBIMH TIOCJIE AOTIOHATENBFHBIX U HABOSIINX BOTIPOCOB, ITPABWIBHO IEHCTBYET 110
MIPUMEHEHUIO 3HAaHUH Ha NPaKTHKE;

O1eHKa «HEyI0BJIETBOPHUTEIHLHOY - 00ydalomuiics gommyckaeT rpy0oble oIMOKy B OTBETE, HE IIOHUMAET CYIIHOCTH M3JIaraeMoro
BOTIpOCA, HE yMEET MPUMEHSATh 3HAHUS Ha MIPAKTHUKE, TaeT HETOIHbIE OTBETHI Ha JIOTIOHUTEIbHbBIE W HABOSIIHE BOIPOCHI.
3ayeTHas OLEHKA BBICTABIIETCS KaK cpeHeapu(pMeTHIecKas Ha OCHOBE OIIEHOK KOHTPOJIbHBIX MEPOIIPHATHI ceMecTpa
Pe3ynbpraT 0CBOEHHUsI KOMITETEHIMI (4acTel KOMIIETEHIIM) YCTaAHABIMBAETCS CIIEAYIOIIMM 00pa3oM:

Onenka 3AUTEHO «Otinuno» - Komnerenuust  chopmupoBaHa.

Onenka 3SAUTEHO «Xopomo» - Komnerennus chopmupoBana.

Onenka SAUTEHO «VY noBietBoputensHo» - Komnerenuus chopmupoBana.

Onenka HE3BAUTEHO «HeynosnerBopuressHO» - KomnereHnus He copMupoBaHa.




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., TexHonorust Mpou3BOJICTBA 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 HHPOPMALMOHHO-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 METaJLITYpriu 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 METAITYPrUH 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.




