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Pabouas mporpamMma ogo0peHa Ha 3aceqaHuu Kadeaps
DJIeKTPOMeTA/LTyPriuu
IIpotokomn ot 25.05.2023 r., Ne9

3aB. kadenpoit Enanckuii JI.T'.

1. DEJIX OCBOEHUSA

1.1|nate oOyuaromeMycsi HEOOXOIUMBIH 00BEM 3HAHMH 1O PU3MKO-XUMUYECKIM OCHOBAM METAJTYPIHYECKUX IPOIECCOB;
TEXHOJOTUYECKHM OCOOCHHOCTSM CTaJIEIJIaBUIBHOTO POM3BOICTBA, BKIIIOYAs BBIIUIABKY, KOBLUIOBYIO 00pabOTKY U
Pa3IMBKY CTaJIN; 0OECIIEYEHHIO BEICOKOTO Ka4eCTBa MOyYSHHOTO MMPOAYKTA IIPH MHHUMAJIBHBIX SHEPro3arpaTax;
c(OpMHUPOBATH CIOCOOHOCTH K aHAJTMTHUECKOMY MBIIIUICHUIO TIPH PEIICHUH Psijia TEXHOJIOTHYECKHX 3a/1ad,
COIPOBOXKIAIOIIUX IPOU3BOJACTBO CTAIIH.

1.2 3azxaq1/1 JUCHUIUIMHBL: YCBOCHUC CTYACHTAMU TCOPECTUUCCKUX 3HAHUHI U HpI/IO6p€TeHI/IC MPAKTUYCCKUX HABBIKOB I1O
CJICAYIOUIUM HaIllpaBJICHUAM:

1.3 (IJI/I3I/IKO-XI/IMI/IquKI/Ie ACTICKTHI IPOLICCCOB IMMPON3BOJICTBA CTAJIN,

1.4| TeXHOJIOTHS KHCIIOPOIHO-KOHBEPTEPHOTO IPOLIecca IPOU3BOCTBA CTAIIH;

1.5|BHeneunast 00paboTka crany;

1.6|paznuBKa cTamm.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOMN ITPOI'PAMMBI

Hukn (pazmen) OIT: b1.0

2.1| TpeGoBaHus K MpeIBapUTEILHOI MOATOTOBKE 00yYalOLIerocs:

2.1.1| dusnueckas XumMus

2.1.2| Xumus

2.1.3| Temno¢u3nka U TEIUIOTEXHAKA

2.2 | Jucuunaunbl (MOAY/IH) H NPAKTHKH, AJIA KOTOPHIX OCBOEHUE TAHHOI THCHMIJIMHBI (MOAYJ/Is1) HEO0X0AUMO KaK
npealecTByoIee:

2.2.1|MopenupoBaHUe MPOIECCOB M 0OBEKTOB B METALTYPIUN

3. PE3YJIBTATBI OBYYEHMUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIIUAMMA

OIIK-2: Cnoco0eH y4acTBOBATH B NPOEKTUPOBAHUM M Pa3padoTKe TEXHHYECKUX 00bEKTOB, CHCTEM U TEXHOJIO0TMYECKHUX
MPOLECCOB € Y4eTOM IKOHOMHYECKHUX, IKOJIOTHYeCKUX H COUATBHBIX OTPAHNYeHHUH

OIIK-2.1: leMOHCTPUPYeT 3HAHUSA TeXHHYECKHX 00BEKTOB, CHCTEM H T€XHOJOTHYECKHX MPOIECCOB

3HaTB:

OIIK-2.1-33 06 ocHOBaX TEeXHOJOTMH BBIIUIABKH YyT'yYHA U CTAJIH, UX COCTaBe U CBOHCTBAX

OIIK-2.1-32 o cocTaBe XKHIKOH CTaIU U YyT'yHa U TEPMOAMHAMHYECKUX U KUHETUYECKUX MPEBPALIEHUAX MIPU UX IPOU3BOJICTBE;

OIIK-2.1-31 o cTpyKType npeanpuaTus MOJIHOTO METAJUTypIHYEeCKOT0 IIUKJIA M KOOIIEPAI[H OTASIbHBIX IPOU3BOJICTB BHYTPH HETO;

YMmern:

OIIK-2.1-Y2 pa3paboTaTh TEXHOJIOT'HIO IPOU3BOJICTBA CTAIM 3aJaHHOTO XMMHUYECKOTO COCTaBa

OIIK-2.1-Y1 paccuuTath pacxoa OCHOBHBIX KOMIIOHCHTOB METAJUTOIINXTHI,

Baanerb:

OIIK-2.1-B2 camocToaTenbpHOM paboThI ¢ 0OIBIINM 00bEMOM HH(POPMAITUH B YCIOBUSX MHOT000Pa3Msl MPHUMEHIEMBIX TEPMUHOB,
OTIpe/ICIICHUH 1 TIOHSATHH C IIeThI0 €€ 0000IICHNS U aHaJk3a IS UCTIONB30BaHIs B TPAKTUICCKOHN IEeATETPHOCTH

OIIK-2.1-B1 ciocobamu perieHus 3JIeMEHTapHBIX U CUCTEMHBIX 3a/1ad, CBSI3aHHBIX C MPO(ECCHOHATIBHON e TEIbHOCTHIO;

4. CTPYKTYPA U COOEP)KAHUE

Kon HaumenoBanue pasaenon u TeM /Buj 3ansitusi/ | Cemectp /| HacoB | Komneren- | Jlutepatypa | IIpumeuanue
3aHATHSA Kype un M L.
pecypchbl

Pa3pgen 1. IBoaronus cucTeMbl TEXHOJIOTHH
MPOU3BOJICTBA CTAJHU




1.1

[okazarens ypoBHS pa3BUTHS YEIOBEUECKOTO
HOTEHIUajIa — OCHOBA TEXHOJIOTHUECKOI0
nporpecca. B3anMocBs3b ypOBHS TEXHOJIOTHU H
HHJIEKCa Pa3BUTHS YEIOBEYECKOro MOTEHIHANA.
Kpatkas uctopust pa3BUTHA CTaJIeTUTCHHON
texHonorun. Kinaccudukarms Mmapok cramm. /JIex/

OIIK-2.1

JI1.1J11.2
JI1.3
91

1.2

AHanmu3 0COGCHHOCTEH Pa3BUTHS U COBPEMEHHOTO
COCTOSIHUSI METAJLTYPI UM Pa3InYHbIX CTPAH MHPa
(na 0a3e nHpopmMauuu caiira worldsteel.org). /IIp/

OIIK-2.1

J1.1J11.2
J1.3
e

1.3

PaGoTa ¢ KOHCIIEKTOM JIEKIUH.

Pabora ¢ npakTHYeCKUMH MPUMEPAMHU Ha dTare
IIOATOTOBKH K 3aHATHAM.

PaGoTa 1o moAroToBKe JOMAIIHUX 3aJaHUI
/Cp/

12

OIIK-2.1

JI1.1J11.2
JI1.3
31

Paznen 2. O0mas pu3uKo-xuMulyecKast
XapaKTEePUCTHKA TEXHOJIOTHYECKHUX MPOLECCOB
CTAJIEMIABHIILHOTO MPOU3BOICTBA

2.1

CoBpeMeHHas cucTeMa CTaJIeIUIaBIIIbHOM
TCXHOJIOT'MHU BO B3aUMOCBA3H C (1)1/13I/IKO-
XHUMHYECKHMH MPOLIECCAMH B pacIliaBax jkelesa.
XUMHYeCKHe peakiiy B METaJlle U [UIaKe MpH
BEITJIaBKE M KOBIIOBOM 00paboTke. KoHcTanTa
paBHOBECHsI XMMHUECKOH peakuuu. PactBopenue
Kuciopoaa B xenese. OkucneHue xenesa. Peakinu
B3aMMOJICHCTBHS PACTBOPSHHBIX B XKeNe3e
KHCIIOPO/A C YTIIEPOJIOM, KpEMHHEM, MapraHIIeM,
tdochopom. Pactipenenenne cepsl Mex Iy
METaJUIOM U [u1akoM. Peakunu pacTBopeHus
BOZOpOJa U a3oTa B MeTayuie. CriocoObt
yTpaBieHus PU3NKO-XUMHIECKUMH TpOLiecCaMy
BBITUIABKY M Pa3IMBKU cTaiu /JIex/

OIIK-2.1

JI1.1J11.2
JI1.3J12.2
31

2.2

OteHka mpejiena pacCTBOPUMOCTH KHCIOPO/Ia B
xenese. TemrepaTypHas 3aBUCHMOCTb
PacTBOPHMOCTH KHCIOPO/IA B JKele3e.

O1ieHKa paBHOBECHOTO COJICPIKAHUS KHCIOpOIa U
yrliepoja B xKene3e. 3aBUCHMOCTh PABHOBECHOTO
COZIEpIKaHMs KMCIOPO/ia U YIJIepo/ia B KeJe3e OT
TEMITEPATypPbl U JABICHUSL.

OrieHKa PaBHOBECHOTO COICPKAHUS KHCIOPOIa U
KpEMHUSI B Kerese.

OlLieHKa PaBHOBECHOTO COACPKAHMS KHCIOPoaa U
AIIFOMUHUS B JKeIe3e.

Mp/

OIIK-2.1

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

23

PaboTa ¢ KOHCIIEKTOM JIEKIMH.

Pabora ¢ mpakTH4YecKuMH MPUMEpaMH Ha dTare
[MOJATOTOBKH K 3aHATUAM.

Pabora mo moxroroBke qoMamHux 3aganuii  /Cp/

13

OIIK-2.1

JI1.3
6!

Paznea 3. Kucjiopoano-KoHBepTepHbIi mpouecce

3.1

Cxema paboThl HFHTEIPUPOBAHHOTO 3aBOJIA
(xomOmHaTa). TeXHOIOTHS TOTYICHUS
HepeAeabHOro YyryHa B JIOMEHHON MeuH.
TpeOoBaHN K XUMHIECKOMY COCTaBY UyTyHa,
CTJIBHOMY JIOMY U BBIIUIABIISIEMOH CTaIH.
HazHadeHue KHCIOPOIHOTO KOHBEPTEPa U €ro
KOHCTpyKuusi. [Ieprosp! T1aBKu B KHCIOPOAHOM
KoHBepTepe. OCHOBHBIE XUMUYECKUE PEAKIUH U
CIIOCOOBI yIIpaBiIeHHs polieccoM. M3Menenue
COCTaBa MeTajla U [IUIaKa, B TOM YHClle
0COOCHHOCTH U3MEHEHHUS COJIEp KaHMs yTiiepoa Mo
X0y TUTaBKU. DHEpreTHYecKnii OalaHC TUIaBKH.
CucremMa OYMCTKH U YTHIM3ALMH OTXOJSIINX ra30B
KauecTBo KuCIOpOJHO-KOHBEPTEPHOI cTamu /JIek/

OIIK-2.1

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




3.2 Pacuer nokasareneil nporuecca Npou3BOJACTBA 8 OIIK-2.1 JI1.1 J11.2
CTaJIU B KMCIOPOAHOM KOHBEpTEpe, COCTaBa JI1.3J12.1
IIFXTHI, COCTaBa M KOJIMYECTBA MPOTYyKTOB TUIABKA 2.2
(Merana, UIaKka ¥ OTXOSIIUX T'a30B),

MaTepPHaIBHOIO M TEIIOBOTO OalaHCa BHIMIABKH
CTaJIi, OTIPENIEIATh TEXHIUKO-DKOHOMUYIECKHE
moKa3areiu paboThl KUCIOPOAHOTO KOHBEpTEpa
Mp/

33 Pabota ¢ KOHCIIEKTOM JIEKIIHH. 13 OIIK-2.1 J1.1J11.2
Paborta ¢ mpakTH4YeCKUMH MPUMEPaMH Ha dTare JI1.3J12.1
MOATOTOBKH K 3aHSITHSIM. J12.2
Pabora mo moxroroBke qoMamHux 3aganuii  /Cp/

Paznen 4. BHearperaTtHasi 00padoTKa :KUAKOM
cTaIn

4.1 YCTpoiicTBO U PUHIIKTT paObOTHI 000PYAOBAHHUS 4 OIIK-2.1 JI1.1
arperata koBiI-mieds (AKIT). AKIL: mexanmdeckoe JI1.3J12.2
00opy10BaHueE, 3JIEKTPOOOOPYI0BaHHE, KOPOTKAs 21

CETh, KOHCTPYKIUS (PyTEPOBKH CTATIEPA3TMBOYHOTO
KOBIIIAa ¥ TIPOAYBOYHBIX Y3JIOB, CHCTEMa BOJISTHOTO
oxnaxzaenus. Paboune xapakrepuctuku AKIIL
Cpenctsa 1 criocoObl yIpaBJICHHS TEXHOJIOTHEH
KOBILOBOW 00paboTky cranu. [IpuHIMIEL BEIOOpa
ONTHUMAJIbHBIX TIAPAMETPOB HAIPEBa METaILIA
JNIEKTPUYECKOI TyTroi U IMPOITyBKH CTaIN
WHEPTHBIM Ta30M B CTaJIepa3IMBOYHOM KOBIIIE.
Oneprerndeckuii 6ananc AKII. OcHoBHbIe
TEXHOJIOTHUECKHUE OIEpaluy, BHIIOIHIEMBIC B
arperare KoBII-1edb. POpMUpOBaHHE IIITAKa:
OLIEHKa COCTOSIHUS 1IUIAKOBOTO IIOKPOBA,
KOPPEKTHPOBKA XUMHUIECKOTO COCTaBa IIIaKa,
OCHOBHBIC ITPUHIINIIBI YAAIEHUE CEPhI U3 CTaIH,
BJIMSIHHE COCTaBa M KOJMYECTBA IIJIaKa, IPOAYBKU
WHEPTHBIM Ta30M Ha CKOPOCTb PEAKIMH U IITyOnHY
necynbdyparmu. Harpes Merasa: a1eKTpu4ecKui
Y TIPOAYBOYHBIN PEKUMBI, KOHTPOJIb TEMIEPATYPHI.
[IepememuBanue: ycpeaHEHHE COCTaBa U
TeMIIepaTyphbl, HarpeB, Aecyabhypanuns,
B3aUMOJEHCTBHUE C PYTEPOBKOM KOBIIIA,
MOKPOBHBIM IITAKOM U TIEYHON aTMOchepoi.
Packucienne metayuia ¥ Mjiaka: TTyOnHHOE
(ocaxnaromiee) packucinenue, 1uddysrnonnoe
packucnenne. CoBMECTHOE PaCKHUCIICHHE
KpEeMHHEM, MapraHIleM, ATIOMUHAEM U KaJIbIIUEM.
CymHocTh 1 Ha3HaueHue mporecca RH.
YcrpoiictBo u mpuHIHAI padoTsl RH.
Bo3moxxHOCTH 00€3yTIepOXKUBaHUS U ACTa3aliH
CTaJX MO/ BaKyyMoM. /loBoJKa MeTaia mo
XHUMHYECKOMY COCTaBy U Temnepatype. Kontpons
XUMHYECKOTO COCTaBa MeTajuia. TeXHUKa CO3JaHNs
BaKkyyMa. MexaHudeckoe 000py1oBaHue,
BaKyyMHOE€ 000pyI0BaHHE, CUCTEMA BOJSIHOTO
OXJIQKACHUS, CHCTEMA OYUCTKU M OXJIAKACHHS
oTxozsmux razos. /Jlex/




4.2

OueHKa pe3ysibTaTa KOMIUIEKCHOTO PACKUCIICHUS
CTaJIH.

®eppocmnassl. Beibop deppocruraBa s
PaCKUCIICHHS WX JICTHPOBAHUS 3aJaHHOH MapKu
CTaJIH.

MertoanKa OLEHKH MOIITHOCTH [IEYHOT'O
TpaHnchopmaropa.

MertoanKa OLEHKY HHTEHCHBHOCTHU BIYBaHUS
MHEPTHOT'O ra3a B CTJIEpa3IMBOYHbIA KOBII JUIs
BBIIIOJIHEHHS TEXHOJIOTHYECKHUX OIePaLii.
Pacuer paBHOBECHO KOHIICHTPAIIMH a30Ta U
BOJIOPO/Ia B CTaJIM B 3aBUCUMOCTH OT JaBJICHUS
Mp/

OIIK-2.1

JI1.1J11.2
JI1.3J12.1
91

43

Pabora ¢ KOHCIIEKTOM JIEKIMHA.

Pabota ¢ npakTH4YeCKUMH MPUMEPAMHU Ha dTare
TTOATOTOBKH K 3aHATHSIM.

Pabora mo moxroroBke qoMamHux 3aganuii  /Cp/

12

OIIK-2.1

J1.1
JI1.3J12.1
31

Pa3znen 5. PazimBka U KpUCTAJLUIN3ALMSA CTAJIN

5.1

IIponecce kpucranau3anuy HEIPEPHIBHOIUTOIO
ciutka. OcHoBHbie TUTIBI MHPC. OcHOBHBIE
napameTpsl MHPC. Bozmoxxnoctu MHPC ¢
Pa3HBIM HOJ0KEHHUEM TEXHOJIOTHYECKOH OCH.
OcHoBHEBIE 0cOOeHHOCTH TOHKOCITsI00B0iT MHPC.
OcHoBHBIC (yHKIIMOHANBHBIE Y3161 MHPC.
IToBopoTtHslil cTeHa. IIpoMeXyTOUHBIA KOBLI.
3amuTHas Tpyoa. [logBox meramta B
kpuctamuzaTop. Kpucrammsarop MHPC. 3ona
BTOPUYHOTO OXJaxaeHus . CrucreMa MATKOTO
obxaTus ciutka. JledexTsl HenpephIBHOINTON
3aroToBKH. /JIex/

OIIK-2.1

JI1.1J11.2
JI1.3J12.2
6

52

Pacuer xuakoi IyHKU MeTauIa.

Pacuer cxopoctn pa3znuBku Ha MHPC.
JeMoHcTpanus u 00cyKaeHHe pe3yIbTaToB
XOJIOZHOTO MOZENUPOBAHUS OBEICHUS IOTOKOB
CTaM B KpUcTaJum3aTope ToHKkocsiooBoit MHPC.
JeMoHcTpanus u o0cyxieHre GuibMa o pa3jiuBKe
cranu Ha cisioosoit MHPC.

W3yueHne orHeynopHBIX U3/ICNUH ISl pa3InBKU
CTaJIH.

Mp/

OIIK-2.1

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

53

Pabora ¢ KOHCIIEKTOM JIEKI[UIA.

Pabota ¢ mpakTHYEeCKUMH MPUMEPAMH Ha dTare
IOJTOTOBKH K 3aHSITHUSM.

Pabora mo moaroToBke qomMamHux 3aganuii  /Cp/

13

OIIK-2.1

JI1.1J11.2
JI1.3J12.2
6

5. ®OHJ OHEHOYHbBIX MATEPHAJIOB

5.1. Bonpocsl 111 caMOCTOSAITEJIbLHOM MOATOTOBKH K IK3aMeHY (3a4€éTy ¢ OLleHKOii)




I1K-1.1,0I1K-1.1

1. CyIecTBYET JIM CBSI3b MEXK/1Y ITPOM3BOICTBOM CTaIM U Pa3BUTHEM YEIIOBEYECKOTO TTOTEeHIIHaa?

2. UYepHast METaTy prus — ONPEAEICHIE, OCHOBHBIE TTOHATHL. IIpOM3BOACTBO CTAIM B MUDE.

3. ITpousBoxcTBO cranu B Mupe. HazoBuTe Kakue cTpaHbl IBISIOTCS BEAYIIUMU HETTO-IKCIIOPTEPAMH CTaIIH.

4. TexHomornyeckas cxema 1 CyIIHOCTh METaJUTypTHYECKOTO MPOM3BOACTRA.

5. JlaliTe XapakTepUCTUKY PEaKIMy OKUCIICHUS yIIIepo/ia IPY IMPOU3BOCTBE CTAH (3aUIINTE XUMHUYECKUE PEAKIUH, 110
KOTOPBIM BO3MOKHO OKHCIJICHHE YTJIepOAa; Ha30BUTE (PaKTOPBI, BIUSIOIINE HA CKOPOCTh U TIIyOMHY IPOTEKAHUS PEaKIIHi)

6. JaiiTe XapakTepuCTHKY peakuuu aedochopalyiy paciuraBa Ipy IPOU3BOACTBE CTANH (3AIHIINTE XUMUIECKUE PEAKITHH, TI0
KOTOPBIM BO3MOXHa Jieocdopariys; Ha30BUTE (aKTOPbI, BIUSIONINE HA CKOPOCTh U INIyOMHY IPOTEKaHUS PEaKLUii).

7. JlomeHHas neub: Ha3HAYCHUE, TPUHIIUI ICUCTBUSI.

8. ®dopmupoBaHye YyryHa B JOMEHHOM NeYH: BOCCTAHOBJIEHHE M HAYTJIEPOXKUBAHHE JKelle3a.

9. CyILIHOCTh CTaJeNIaBUIBHOTO IPOU3BOCTBA, CIIOCOOBI IPOMBIIIJIEHHOT'O TPOU3BO/ICTBA CTAIH.

10. YKaxuTe Ipeesnsl, B KOTOPHIX OOBIYHO B HACTOSIIEE BPEMsI H3MEHSAETCS 10JISI METAIIMYECKOTO JIOMa B IITMXTE
KHCJIOPOZHOTO KOoHBepTepa. Kakue akTopsl OKa3bIBAIOT BIMSHHUE HA pacxo Joma?

11. VcTouHMKH KHCIOPO/ia IIPpY MPOU3BOJCTBE CTAIIH, TIepeada KUCIOPOAa B METAJI.

12. Packucnenue u 1erupoBaHue CTaNICH: e, TPUMEHSIEMbIC MaTepPHAIbL.

13. Knaccudukanus crane.

14. Peaxiuy okucIeHNs yrieposa py IpOonu3BOICTBE CTallH.

15. OxkucreHne ¥ BOCCTAaHOBJICHHE KPEMHHMSA B CTAJICIIIIABUIIBHOM arperare.

16. VYnanerne pochopa mpu MPOU3BOACTBE CTANH, (PAKTOPHI, BIUAIONINE HA OCTATOYHOE coepkaHue pocdopa.

17. VY naneHue cepbl pU MPOM3BOACTBE CTAIH, (AKTOPHI, BIMSIOIIME HA OCTATOYHOE COJIEPKaHHE CEPHI.

18. JlaiiTe XapaKTepHCTUKY PEaKIMHU AeCyIb(PYypalnui paciiaBa Py MPOM3BOICTBE CTATH (3AMUIINTE XUMUYECKHIE PEAKIINH, 110
KOTOPBIM BO3MOXKHA JIeCyTb(Qypalys; Ha30BUTE (paKkTOPHI, BIMSIONINE HA CKOPOCTD M TITyOMHY IPOTEKaHMUS PEaKIUii).

19. [IIuxTa craneniaBUIbHOTO TPOU3BOICTBA.

20. [ToaroroBka KOMIIOHEHTOB IIMXTHI K IUIABKE: CIIOCOOBI IIOATOTOBKH CTAIBHOTO JIOMA.

21. [ToaroroBka KOMIOHEHTOB IUXTHI K TUIABKE: BHEJOMEHHAs IeCyJIb(Ypalyst YyTryHa.

22. IToaroroBka KOMIOHEHTOB IIUXTHI K IUIABKE: TPOM3BOACTBO M3BECTH.

23. KucnoponHo-KOHBEpTEpHBIH Npoliece: Ha3HAUYCHNE, OCHOBHBIE ITOKa3aTeNI KOHBEPTEPHOH IIJIaBKH.

24, OO6miee ycTpoiCcTBO KUCIOPOTHOTO KOHBEPTEpPA.

25. YcTpoicTBO KNCTIOPOAHBIX (YyPM AJIsl KOHBEPTEPOB C BEPXHEN M JOHHOHU 1Mojadeil Ty Thsl.

26. TexHONnOrn4ecKkuii UK KOHBEPTEPHOM IUIaBKHU.

27. H3meHeHne XMMUYIECKOT0 COCTaBa MeTaa U IITaka Mo X0y IMPOAYBKH B KOHBEPTEpE.

28. O01mas XxapakTepuCTHKa KUCIOPOIHO-KOHBEPTEPHOTO Tpoliecca ¢ JIOHHOM MoJlauei a1y Ths.

29. JaiiTe KpaTKyro XapakTepUCTHKY TIIyOHMHHOTO (0CaKJArOIIEro) PACKUCICHUS CTAH

30. JlaliTe XapakTepUCTUKY MaTepHaIIbHBIX ITOTEPh IPH MPOYBKE CTaIM B KHCIOPOJAHOM KOHBEpTEpE.

31. OO61as xapaKTepUCTHKA KUCIOPOJHO-KOHBEPTEPHOTO Mpoiiecca ¢ KOMOMHUPOBAHHOM Mojaueii Ay Thsl.

32. OnummTe CTPYKTYpY TEIIOBOTO OanaHca KOHBEPTEPHOH IUIABKH.

33. Llenu 1 MeTO/ABI KOBIIOBOW 00pabOTKH CTaJIH.

34. [MpuMeHeHne HEUTPATHHBIX Ta30B 71 00PaOOTKH KHUIKOH CTATH B KOBIIIE.

35. Crioco0b! packuciieHus crany. VX npenMyniecTBa U HeIoCTaTKu.

36. Jecynbdyparus ctanm ¢ HCHOIb30BaHUEM CHHTETHUECKUX IIJIAKOB, TBEPABIX U MIOPOIIKOOOpa3HBIX cMecel. Biamsaue
00paboTKM Ha Ka4eCTBO TOTOBOTO METAJLIA.

37. I"a3pl B cTanu. @akTopsl, OKa3bIBAIOLIME BIUSHUE HA OCTATOYHOE COJEP/KAHUE Ia30B B CTAIH.

38. BakyymupoBaHue KHIIKOH CTAJIM B KOBIIE: CIIOCOOBI M TPUMEHsAEMOE 000pYAOBaHUE, BIUSHIAE BAKYYMHPOBAaHUS HA
Ka4ecTBO FOTOBOTO METaJlIa.

39. KommnexcHast 00paboTKa KUIKON CTaH B KOBIIIE.

40. PaznuBka cranu: Ha3HayeHUE, CIIOCOOBI Pa3IMBKU, 000PYAOBaHUE ISl Pa3IUBKH (KOBIIN, U3TI0KHHIIBI).

41. KpI/ICTaJ'IJ'II/ISaLH/IH B U3JIOKHUILIC CIIOKOMHOTO MeTaJlIa: KpUCTAJUIMYECKAsA U XUMHUYCCKasA HCOJHOPOAHOCTD, SIBJICHUEC YCAa/IKHU.
42. YcanouHsle SIBICHUS NIPH 3aTBEPACBAHUM XKUAKOH CTAIHM U UX BIMSHHUE HA XapaKTEPUCTHKH KaueCTBA CTAILHOTO CIUTKA.
43. KpI/ICTaJ'IJ'II/I?;aL[I/Iﬂ B M3JIOKHUIIC KUITAIICTO METAJIa: KPUCTAINIMYCCKAsd, CTPYKTypHasd U XUMHUYCCKasd HCOAHOPOAHOCTD.
44. HenpepsiBHast pa3inBKa cTan: Ha3HaYCHUE, IPEUMYIIIECTBA, OCHOBHBIEC TTOKA3aTENHN IPOIIecca.

45. Tunsl MalIvH HEMPEPHIBHOTO JIUThsI 3aTOTOBOK.

46. Obmree ycrpoiicTBo U kiaccuukanms MHJII3.

47. Kpucranmmzanus crainy U COImyTCTBYIOIIHNE € SBICHMsI. 30HBI KPUCTAIIM3ALUH CITUTKA.

48. BapuaHTs! pa3nuBKu CTalIM B U3JI0KHULIBI.

49. DTansl pa3BUTHUS HEMIPEPHIBHON Pa3IIBKH.

50. Kouncrpykuus nsyxsankoBoit MHPC.

51. KoHcTpyKuus U TEXHOJIOTHS Pa3iIUBKU COPTOBOM 3arOTOBKHU.

52. KoHCTpyKIus ¥ TEXHOJOTHS Pa3IuBKU OIFOMOBOI 3arOTOBKH.

53. KoHCTpyKIHs ¥ TEXHOJIOTHS PA3IUBKHU CIISI00B.

54. KoHceTpykuus 1 TEXHONIOTHS pa3inuBKY Ha TOHKocsi00Boit MHPC.

55. KoHcTpyKIus ¥ TEXHOJIOTHSI Pa3IuBKU COPTOBOM 3aTOTOBKH.

56. Kakwne nporeccrl 0Ka3pIBaIOT BIUSHIE Ha CKOPOCTh pa3nuBku MHPC?

57. SIBnenue JIMKBAIIMM U €0 BJIIMSAHUC HA XaPAKTECPHUCTUKU KaY€CTBA CTAJIbHOT'O CIIUTKA.




5.2. [lepeyeHb paGoT, BHINOJHAEMBIX M0 JUCHUIIMHE (MoayJ/10, npakTuke, HUP) - 3cce, pedepaTsl, npakTuyeckue u
pacyeTHo-rpaduyeckre padoThbl, KVDCOBbIE DAOOTLL. IDOEKTHLI M 1D.

IK-1.1, OIIK-1.1

Jomarmraee 3amanme Ne 1. XuMHUECKI cOCTaB, MEXaHUIECKHE CBOMCTBA W IIPUMEHEHHE cTaimy (Mapka ctaini). OIeHNUTh BISTHIAC
XMMHYECKOI'0 COCTaBa Ha CBOMCTBA CTaNH.

Homarmmree 3amanue Ne 2. Jlnsg mapku ctanu (3 Nel) oneHnTs paBHOBECHOE coiepkaHIe KACIOPOAa B METAIJIE TP TEMIIEpaType
1823 - 1873 K ¢ npumenenuem nporpammuoro kommiexkca GIBBS u Beigate pekoMeHanmu 0 BO3MOXHOCTH IPUMEHEHUS CUITbHBIX
pacKUCIUTENEH.

5.3. OueHo4Hble MaTEPHAJIBI, HCNIOJIb3yeMble VISl IK3aMeHa (onucaHue O1J1eToB, TECTOB U T.IL.)

OK3aMeH He MPeayCMOTpeH

5.4. MeToanka OLleHKH OCBOCHUSI I CUMILIMHBI (Moayas, npakTuku. HUP)

[MpomexxyTouHast aTTecTanys 10 JUCHUIUIMHE PEAyCMOTpeHa B (hopMe 3a4eTa ¢ OLEHKOM.

Jliist monmydeHust 3adera HEOOXOAUMO BBITIOIHEHHE CIEAYIOIUX YCIOBHIL:

1. PerynsapHoe nocemnieHye JIEKIUOHHBIX U IPAKTUYECKUX 3aHATHH

2. BrimonHeHue U 3amuTa BceX MpeayCMOTPEHHBIX 10 JUCHUIUIMHE TOMAIIHUX 3aJaHuN

ITpu coavye nomanHMX 3alaHAN MPESYCMOTPEHA CHCTEMA OLICHUBAHMS.

[Ikana oneHMBaHUs 3HAHUH OOyYarOIMXCS Ha IK3aMEHe:

O1eHKa «OTIIMYHO» - 00YYarOIIUNCS MTOKA3bIBAeT INTyOOKHE, HCUEPIBIBAIOININE 3HAHUA B 00BEMe MPOIICHHON TPOrpaMMBbl, YBEPEHHO
JIefiCTByeT MO MPUMEHEHUIO OTy4YEeHHBIX 3HaHUI Ha MPAKTHKE, FPAMOTHO U JIOTMUECKH CTPOMHO M3J1araeT MaTepual npu OTBETE,
yMeeT (OopMyIHPOBATEH BEIBOJIBI U3 U3JI0KEHHOTO TEOPETUUECKOT0 MaTepHrala, 3HaeT JIOTOJHUTEIHHO PEKOMEHI0OBaHHYIO
JIUTEPATYPYy.

O11eHKa «XOPOIIO» - 00y4YaIOIIUiiCs TOKa3bIBACT TBEP/IbIE U IOCTATOYHO MOJIHBIE 3HAHUS B 00beMe MPOHIEHHON POTrpaMMmBl,
JIOITyCKAeT HE3HAUYNTEIbHBIE OIMOKN TP OCBEICHNH 33JaHHBIX BOIIPOCOB, IPABIIIBLHO JEHCTBYET IO MPUMCHEHHIO 3HAHUH Ha
MPAKTUKE, YeTKO U3JaraeT MaTepuai.

O1eHKa «yZOBIETBOPUTEIBHOY» - 00YUAFONIMICS MTOKA3bIBAET 3HAHNUSA B 00BEME MPOIICHHON IIPOrpaMMBI, OTBETHI M3JIaraeT XOTS U C
omuOKaMHu, HO yBEPEHHO MCIPaBIISIEMBIMH ITOCTIE JOIIOJHUTENIFHBIX ¥ HABOASIINX BOIIPOCOB, PaBHIIHLHO JEHCTBYET TI0
MIPUMEHEHUIO 3HAaHUH Ha MPaKTHKE;

O1ieHKa «HEYIOBIECTBOPUTEIHHOY - 00YJaIOMHUIICS AOIyCKaeT rpyOble OMIMOKH B OTBETE, HE TOHUMAET CYLIHOCTH N3J1araeMoro
BOITIPOCA, HE yMEET NPUMEHATh 3HaHUS Ha IPAKTHKE, JacT HEMOJIHbIE OTBETHI HA JOIOJIHUTENIBHBIE M HABOIAIINE BOIIPOCH.
3adeTHas OLICHKA BBICTABIAETCA KaK cpegHeapru(MeTHIecKas Ha OCHOBE OIIEHOK KOHTPOJIBHBIX MEPOIIPUATHI ceMecTpa
Pe3ynbraT 0cBOGHUS KOMITETEHIMH (4acTell KOMIIETEHINH) YCTaHABIMBACTCS CICIYIOIINM 00pa3oM:

Onenka SAUTEHO «Otnuuno» - Komnereniust - chopmupoBaHa.

Onenka 3AUTEHO «Xopomio» - KommnereHuus copMupoBaHa.

Onenka 3SAUTEHO «VY nonerBoputensHo» - Komnerenuust  chopmupoBaHa.

Onenka HE3AUTEHO «HeynoenerBopurensHoy» - Kommerennus He chopMupoBaHa.

6. YHEBHO-METOANYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas 1ureparypa

6.1.1. OcHoBHas JIUTEpPaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnmoreka WsnarenscTBoO, TOA
JI1.1 |BockoOoiiHHKOB OO0miast MeTayuryprusi: yueOHUK | DIIEKTPOHHBIH KaTajor Mocksa Mertamnyprus, 1985
B.I', Kyzpun B.A.
JI1.2 |Enanckwii JI.T"., OCHOBBI ITPOU3BOJICTBA U DJIEKTPOHHBIN KaTaJIoT Mocksa MI'BMMU, 2005
JIunuesckuii b.B, 00paboTKN METaJuIOB: y4eOHUK

Kanemenes A.A.
Emanckmit I.1°.,
Jlunuesckuii b.B,
Kanbemenes A.A.

JI1.3 |Kynpun B.A., TexHonorus Npou3BOACTBA DJNEeKTPOHHBINA KaTajlor Mocksa W3n. Anbanc, 2017
[Mummmvupos B.A. cTanmyu: yaeOHoe mocodne
Kynpuu B.A.,
IIummmupos B.A.

6.1.2. JlonoJHuTe/IbHAS JIMTEPATYpPa

ABTOpBI, COCTaBUTENN 3ariaBsue Bbubmmorexa WsnarenscTBO, TOM
J12.1 |FOcdun 10.C.,ITamkoB |MeTammyprus xenesa: y4eOHUK | DIeKTpOHHBIN KaTanor Mocksa UKII"Akanemknura",
H.®. IOcdun 10.C., 2007

ITamxos H.®D.
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Emanckmii I'.H.,
Enanckwit JI.T'.
Enmanckmii I'.H.,
Enanckwit JI.T'.

CtpoeHue U cBOiicTBa
METaJUINYECKUX PACILIABOB.:
y4eOHoe mocobne

DJNEKTPOHHBIA KaTaJloT Mocksa MI'BMU, 2006

6.2. Ilepeyens pecypcoB MHGPOPMALUOHHO-TEJIEKOMMYHHUKAUMOHHOI ceTu « AHTEepHET»

Meramtyprudeckue MUHU-3aBoibl / [CMupHOB A. H.,

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

D1 |Cadonos B. M., lopoxosa JI. B., Llynpyn A. O.]. —
Honeuk: Hopa-IIpece, 2005. — 469 c.
6.3 IlepeyeHb NPOrpaMMHOIO odecreveHust
I1.1 |Microsoft Word
I1.2 |Microsoft Excel
I1.3 |Microsoft PowerPoint
1.4 |MS Teams
I1.5 |IIporpammusrii kommieke «GIBBSy»
6.4. Ilepeyennb HHGOPMANMOHHBIX CNIPABOYHBIX CHCTEM M MPO(ecCHOHAIBHBIX 0a3 TaHHBIX
H.1 |http://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHNE
Ayn. Haznauenue OcHarieHne
4 OCHOBBI METAJUTYPTHH KOMIIBIOTEP, MPOCKTOP, JKpaH, WHTCPAKTHBHAS JOCKa
KOMIUICKT __TeMAaTHYeCKUX _ TPE3CHTAINN.  JIOCTVII
4 OCHOBBI METAJLTYpTHA KOMIBIOTEP, MPOEKTOP, JKpaH, WHTEpaKTHBHAs IOCKa
KOMIIJICKT __TEMATUYCCKUX  TDNC3CHTAIMUN, _ JIOCTVII
4 OCHOBBI METAJUTYPTHH KOMIIBIOTEP, MPOCKTOP, JKpaH, WHTCPAKTHBHAS JOCKa
KOMIICKT __TeMAaTHYeCKUX  TPE3CHTANNN.  JIOCTVII
6 OCHOBBI METAJLTYpTHA KommproTepsl, TOCTYyI K MHTEPHETY

8. METOANYECKUE YKA3ZAHUA 1JI OBYUYAIOIIIUXCHA

JIJist yCTenmHoro OCBOSHHUS TUCHUILTHHBI « OCHOBBI METALTYPrim» 00y9aroIIeMycsi HEOOXO0MMO:
1. [TocemaTte Bce BUBI 3aHATUH.
2. CBOEBPEMEHHO 3aperuCTPUPOBATHCA HAa pEKOMEHAOBAaHHbIE AIEKTPOHHBIE pecypchl - LMS Canvas u MS Teams.

3. Ilpu BOBHUKHOBEHHH JIFOOBIX BOIIPOCOB IO COACPIKAHHUIO Kypca U OpraHH3aluu paboTH CBOCBPEMEHHO 00paIaThCst K

TIPeTTo1aBaTeNo (B Yachl OUYHBIX KOHCYJIbTaIuii, yepe3 MS Teams i LMS Canvas).
4. ImeTh IOCTYN K KOMIIBIOTEPY, IIOIKIIOYCHHOMY K ceTH MHTepHeT.




