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1. HEJIX OCBOEHUSA

1.1 | Lens - hopMupoBaHue 3HAHUH 0 PU3NKO-XUMUIECKIX 3aKOHOMEPHOCTSX METAILTYPTHIECKHIX ITPOLIECCOB.

1.2 | Bagaun:

1.3 | - M3yuuTh HU3UKO-XUMHUECKHE OCOOCHHOCTH METAJLTYPIrHIECKUX IIPOIIECCOB;

141- HU3Yy4YUThb 0COOEHHOCTH BOCCTAHOBIIEHUS K OKUCJICHUS DJIIEMEHTOB U3 COOTBCTCTBYIOIIUX OKCHUIOB;

1.5 | - Hay4UTh OLIEHUBATH TEPMOJUHAMUYECKYIO BOZMOXKHOCTD MPOTEKAHUS METAILTYPrUYeCKUX PEaKLUi B 3aBUCIMOCTH OT
Pa3IMYHbIX yCIOBUM.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

bnoxk OII: b1.B.JIB.01

2.1 TpeGoBanus k Hpe,[lBaIPMTeJ]LHOﬁ NOJAroTOBKe 00y4aroerocs:

2.1.1 MexaHuKa KAJIKOCTH U ra30B

2.1.2  |HauepraTenbHas TeOMETpHUS ¥ WHKEHEpHAs rpaduka

2.1.3 | TennorexHuka

2.1.4 | ®usznueckas XUMHS

2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeauIecTByoIee:

2.2.1 |Hcropus MeTaUlypru4ecKoi oTpaciu

2.2.2  |IIpegnumnioMHas MpakTHKa JUIs BBITOJHEHUS BBITYCKHON KBaTU(pHUKALIMOHHONW PaOOTHI

2.2.3 |TocynmapcTBEeHHast HTOrOBasl aTTECTALIUS

2.2.4 | Aucuumuussl o Beibopy b1.B.JIB.1

3. PE3YJIbTATBI OBYYEHUA 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSIMU

IIK-1.4: I'0TOBHOCTH UCNOJIL30BATH OCHOBHBbIE MOHATHSA, 3AKOHBI U MO/IeJIM TEPMOAUHAMUKH, XHMUYECKOH KHHETHKH,
TepeHoca Tenjia u Macchl

3HarTb:

[TK-1.4-31 Teopernueckne 3aKOHOMEPHOCTH METAJUTYPTrHYECKHUX IPOIIECCOB

OIIK-4.1: '0TOBHOCTB cO4€TATH TEOPUIO U NPAKTHKY /ISl PellieHUs] HHKeHEePHbIX 32124

3HaTh:

OIIK-4.1-31 OcHOBBI TEPMOANHAMHUYICCKOI'0O U KHHETUYECKOI'O aHalln3a BBICOKOTEMIICPATYPHBIX INPOLECCOB NOTYYCHU YEPHBIX
MCTAJIJIOB

ITK-1.4: T'0TOBHOCTH MCMO0JIb30BATH OCHOBHBIE MOHSTHS, 3AKOHbI H MO/JIeJTH TEPMOAHHAMUKH, XHMIYECKOH KHHETHKH,
nepeHoca Temia U Macchbl

YMeTh:

ITK-1.4-Y1 BrIIOMHSITE TEPMOJMHAMAYECKHI ¥ KHHETHYECKUI aHaJIH3 BEICOKOTEMITCPATyPHBIX IIPOIIECCOB MOTYYCHHUS YSPHBIX
METaJIIOB

OIIK-4.1: '0TOBHOCTB cOYeTATH TEOPUIO U NPAKTHKY /sl PellieHUs] HH:KeHEePHbIX 32124

YMmerb:

OIIK-4.1-Y1 IIpoBOAHUTE OIEHKY TEPMOJMHAMUYIECKUX U KHHETHYECKUX XapaKTEPUCTHK MHPOMETAILTypPTHUECKHUX MPOLECCOB

IIK-1.4: I'0TOBHOCTDH MCIIOJIL30BATH OCHOBHbIE MOHATHSA, 3AKOHBI 1 MOAEJIN TCPMOJIUHAMUKH, XUMHUYeCKOi KHHCTHUKH,
nmepeHoca Tenjaa 1 MacCbl

Baagernb:

ITK-1.4-B1 HaBbikaMu mpoBeeHHsT (PH3HKO-XUMHYECKUX PACYCTOB IIPHUMEHUTEIBHO K CHCTEMaM U MpoLeccaM YepHOM
METaJUTyPTHA

OIIK-4.1: T'0TOBHOCTH COYETATH TEOPUIO M MPAKTHUKY /JIsl pellleHUs1 HHKEHEPHBIX 3a1a4

Baanernb:

OIIK-4.1-B1 HaBsikamu npoBeneHns (pU3NKO-XUMHUIECKHX PacdeToB (pa30BOro M XUMHIECKOTO COCTaBA PABHOBECHBIX CHCTEM

4. CTPYKTYPA U COAEP)KXAHUE

Kon HaunmenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI




Paznen 1. 'openue
TOILUIMBA, IUCCOLUALHUS U
o0pa3oBaHue KapOOHATOB U
OKCH/0B.

1.1

TepmoanHamMuyeckue
3aKOHOMEPHOCTH TOPEHHS
TOILIHBA B
METaJTypPrHIecKIX
npoueccax /JIex/

JI1.1J12.1J13.
1
3105203354

1.2

Kunernueckue
3aKOHOMEPHOCTH TOPEHHSI
TornuBa /JIex/

JIT.1J12.1J13.
1
010203354

1.3

TepMoxuHaMUKa U KHHETHKA
peakuuii 00pa3zoBaHus U
JIMCCOLUAINN

kapOoHatoB /JIex/

JI1.1J12.1J13.
1
0103023354

1.4

Pacuer paBHOBECHOTO
COCTaBa ra3a B peaKiusx
ropenus Torusa /T1p/

JI1.1JI12.1J13.
1
01023354

1.5

Pacyer TepMOAMHAMHYECKHX
YCJIOBUH pa3fioKeHUs 1
XUMHYECKOTO KHITCHHUS
kapoonatos /TIp/

JI1.1J12.1J13.
1
01323334

o ¢opme
"TexHonorus
IPOOJIEMHOTO

o0y4eHus"

1.6

Peruenue 3ana4 u3
KOHTPOJILHOM PaboThI 110
pazzneny: "l'openue TomnuBa,
JIMCCOLMALIHS U 00pa30BaHKe
KapOoHaToB 1 okcuos". /Cp/

30

JI1.1J12.1J13.
1
0102232354

1.7

CaMocToATENbHOE U3YUCHHE
MaTepHala Ha T eMy:
TepMoarHaMUKa U KUHETHKA
peakiuii 00pa3oBaHus U
JIMCCOITHALIH OKCHJIOB
metasuios /Cp/

15

JI1.1J12.1J13.
1
0103023334

1.8

[TonroroBka K NpakTHYECKUM
3ausaTusam /Cp/

14

JI1.1J12.1J13.
1
01020354

Pa3nen 2. OKHCIAUTEIBHO-
BOCCTAHOBHUTEJILHbIE
Mpouecchl B JOMEHHOM U
CTajJeIJIaBUJIbHOM
nepeneaax

2.1

TepMoaHHAMKKA 1 KHHETHKA
IPOLIECCOB KOCBEHHOTO
BOCCTAHOBJIEHUS OKCHUIOB
MeTaioB. /JIex/

JI1.1J12.1J13.
1
3105203354

2.2

TepMO,HI/IHaMI/IKa U KUHCTHKA
MPOLIECCOB MPSIMOTO
BOCCTAHOBJIEHHUS OKCHUJIOB
MeTaioB. /Jlex/

JI1.1J12.1J13.
1
3105203354

23

TepMmoauHAMHKA M KHHETHKA
peakuun 00e3yriaepoKUBaHuUsSL
METaJTMYECKOro pacIuiaBa
TIPY OKHUCITATEITEHOM
padurupoBanum. /Jlex/

JI1.1J12.1J13.
1
01023354

24

Omnpenenenue
TEPMOJUHAMHYECKUX
YCIJIOBUH IPSAMOrO U
KOCBEHHOI'0 BOCCTAHOBJIEHHS
okcuzoB Meraiuios /I1p/

JI1.1J12.1J13.
1
01020354

o ¢opme
"TexHonorus
IPOOJIEMHOTO

oOyuenus"




2.5

Pacuer repmonuHamMuueckux
rnokasaresiein
OKHCITUTCIBLHOTO
paduHEpOBaHUSL
METAJUTHYECKHX

pacmiaBoB /I1p/

JI1.1J12.1J13.
1
510520354

2.6

Pemenue 3anau u3
JIOMAIITHETO 33IaHus 110
pazzeny: "OKuCIUTENbHO-
BOCCTaHOBHTEIILHBIC
MIPOIIECCHI B TOMEHHOM U
CTaJleTIaBIIIBHOM
nepenenax". /Cp/

JI1.1J12.1J13.
1
013023334

2.7

CaMocTosITeIbHOE H3YYCHHE
MaTepuaia Ha TeMy:
TepMonnHaMuKa U KHHETHKA
HPOLIECCOB PACKHCICHHS,
Jerasanuy 1 paguHUPOBaHUS
MeTasia OT BPEIHbIX
npumeceit. /Cp/

JI1.1J12.1J13.
1
010223354

2.8

[TonroroBka K NpakTHYECKUM
3ausaTusaM /Cp/

JI1.1J12.1J13.
1
01020354

2.9

IMoaroroBka k sx3ameny /Cp/

JI1.1J12.1J13.
1
0130233524

2.10

DK3aMeH 110
IHUCIUIUINHE /DK3amen/

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

IIpomesxyTounas arrectanus o Y [l ocymiecTBIseTCs IPU UCIIOIB30BAaHUH CIEAYIONINX 005S3aTeNbHBIX (hOPM KOHTPOJIS:

1. DKx3ameH, KOTOPBI MOXKET MPOBOJUTCS B YCTHOU (hopMe MO OuieTaM, BKIIOYAIOIINM TEOPETUIESCKIE BOIPOCHI U 3a/1a4H,
OXBaTHIBAIOIIUE BCe pa3aenbl Y I, WK B TECTOBOM opMe IO TeCTOBBIM 3a1aHusM B cpene LMS Canvas.

IlepedyeHs BOIpOCOB U 3alaHUM 110 IPOMEXYTOUHON aTTECTALUU IIPEICTABICH HIDKE.

Bomnpocs! k sx3ameny (OI1K-4.1-31, TIK-1.4-31, [1K-1.4-Y1):

. TepmoguHaMu9ecKast XapaKTEPHCTHKA PEAKIINN TOPEHHUS MOHOOKCHIA YTIIeposa.

. TepmoguHaMu9eckast XapaKTEpHCTHKA PEAKIIMN TOPEHHS BOAOPO/A.

. TepmoanHamMuueckasi XapakTepUCTHKA PEAKIIUH BOASHOIO rasa.

. TepMoarHAMITUECKas XapaKTEPUCTHKA PEAKITUH ra3u(UKAINU yTriepoaa THOKCUIOM yriiepona (peaknus bemra-bynyapa).

. TepmoguHaMu9eckast XapaKTEpPHCTHKA PEAKIINN HEIIOJTHOTO TOPEHHS yTIIepoAa..

. TepmoanHamMuueckast XapakTepUCTHKA PEAKIIUH MTOJTHOTO TOPEHHsI yIIIepoaa.

. Kuneruka u MexaHu3M ropeHust ra3000pa3Horo TOIUIUBA.

. Kunernxa m MexaHn3M ropeHns TBEpIOro yrieposa.

. KuneTtnxa 1 MexaHm3M peakiiuy ra3u(uKanuy yriepoaa JHOKCHIOM yriiepoaa (peakius bemna-Bynyapa).

10. TepmoauHaMuyuecKas XapaKTEpUCTHKA peakLuil 00pa3oBaHMs U TUCCOLMAIIMHN KapOOHATOB.

11. TepmopnHaMUYeCKast XapaKTEPUCTHKA peaknnii 00pa30BaHUs M AUCCONUAINH OKCHJIOB.

12. KuneTnka 1 MEXaHN3M peakiiiii 00pa30BaHUS U UCCOIHAINH KapOOHATOB U OKCH/IOB.

13. IIporecc BoccTaHOBICHUS U 00ILIAasi TEPMOANHAMHYECKAS XapaKTePUCTUKA OKUCIUTEEHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB.
Onpenenenus NpsIMOro 1 KOCBEHHOTO BOCCTAHOBJICHHUS.

14. TepmoauHaMHu9ecKast XapaKTEPHCTHKA PEaKIMil BOCCTAHOBICHHS OKCH/IOB ra3aMi. CpaBHHUTENbHAS XapaKTePUCTHKA
BOCCTaHOBHMOCTH OKCH/IOB HHUKEJIS, XKeJIe3a 1 MapraHia.

15. TepmoauHaMuyuecKas XapaKTEpUCTHKA BOCCTAHOBIIEHHS OKCHIOB TBEPABIM YTIJIEPOIOM. Y CIOBHSI IPSIMOTO BOCCTAHOBIICHUS U
TeMITepaTypa Hadasa MpsMoro BOCCTaHOBIICHHS.

16. TepmoauHaMKKa BOCCTAHOBJIEHHS OKCHJIOB JKelle3a MOHOOKCH/IOM yTiieposa. JlmarpaMMa paBHOBECHOTO COCTaBa ra3oBoii (ha3sl
JUIS peakLuil KOCBEHHOT'O BOCCTaHOBJIEHHUS OKCHJIOB XeJie3a U CpaBHEHUE BOCCTAaHOBUTENbHOM criocodHoctn CO u H2 npu
Pa3NUYHbIX TEMIEpaTypax.

17. TepMoauHaMHKa BOCCTAHOBIICHHS OKCHJIOB JKeJle3a BOOPOIOM. /lmarpaMma paBHOBECHOTO COCTaBa I'a30BOH (ha3bl I peaKIIui
KOCBEHHOT'O BOCCTAHOBJICHHSI OKCHJIOB XKeJle3a 1 CpaBHEHHE BOCCTaHOBUTENbHOH criocobHocT CO 1 H2 mpu pa3miaHbIx
TeMmIeparypax.

18. TepmoanHaMuKa BOCCTaHOBIICHHST OKCHJIOB XeJle3a C y4acTHEM TBEpOTro yrieponaa. Y CIOBHs Hadaia IPsIMOTO BOCCTAHOBJICHHS
OKCHJIOB JKeJiesa.

19. KuneTnka 1 MeXaHU3M KOCBEHHOI'O BOCCTAHOBJIEHUS OKCHJIOB.

20. Kunetnka 1 MeEXaHU3M IPSIMOTO BOCCTAHOBJICHUSI OKCUIOB.

21. CpaBHHTEIBHAS XapaKTEPUCTHKA TIPOIIECCOB MIPSIMOTO M KOCBEHHOT'O BOCCTaHOBIEHHA. CTENeHb IIPSIMOT0 BOCCTaHOBIJICHHS.
22. Merajyprudeckue 1IaKu: cOCTaB, CTPOCHUE U POJIb B METAJULYPIUYECKHX IIPOLECccaX.

23. Mertauryprudeckre pacijiaBbl: COCTaB M aKTUBHOCTh KOMIIOHEHTOB.

24. TepMoauHAMHUYECKast XapaKTESPHCTHKA MIPOIIECCOB OKUCIUTEIFHOTO pa MHUPOBAHMUS JKHIKOTO METalIa C y9acTHEM IILTaKa.
Pacnpenenenue npumMeceii MeXXIy METAIIOM U IITTAKOM.

25. TepMmoauHaMuUKa MpoLecca OKUCICHHS yIiIepoia B )KUAKOM MeTaiie. MUHIMaIbHOE OCTATOYHOE CO/ICPKaHUE YIepoa.
26. MexaHn3M 00e3yTriIepoXKHBaHKs METaJlIa C YYaCTHEM IIITaKa.

27. Kunetnka o0e3yriiepokuBaHus MeTauia. GakTopbl, ONpeessonre CKOPOCTh 00e3yTIIEPOKUBAHMUS B CTANICIUIABMIILHBIX
mporeccax.

28. TepMoauHaMUUECKas XapaKTEPUCTHKA MIPOLiecca PacKUCICHUS MeTallla TIyOHMHHBIM ciocoboM. PackucnutenbHas
CTIIOCOOHOCTB.

29. TepmoauHaMHUIeCKast XapaKTEPHCTHUKA Mpoliecca AeCyIb(ypamnui KUIKOTO MeTalIa IUIAKOM.

30. Kunetnka u MexaHu3M npouecca Aecyabpypannu KUAKOro MeTalia MIIakoM.

O 001N N KA W —

ITepedens mpakTHYECKUX 3aJaHUH LTS TIOATOTOBKH K 9k3aMeHy (oomue dhopmynuposkn) (OITK-4.1-V1, OIIK-4.1-B1, TIK-1.4-V1,
IIK-1.4-B1):

1. Ompepenuth TeMnepatypy xumuieckoro «kumenus» FeCO3 (MgCO3) mpu atMoc(epHOM IaBICHUH, 32JaHHOM COJCPIKaHUU
CO2 B BO3IIyX€ M 3aBICUMOCTH YIIPYTOCTH JHCCOIHAIIH OT TEMITEpaTypHl.

2. Onpenenuts Temneparypy Hadana mpucconuanuu FeCO3 (MgCO3) nmpu atMochepHOM aBieHNH, 3aganHoM coaepxkannn CO2 B
BO3/IyX€ U 3aBUCHMOCTH YIPYTOCTH TUCCOIHMALUH OT TEMIIEPATYPHI.

3. OnpenenuTh paBHOBECHOE JaBiIeHUE Kuciopoaa B razoBoil cmecu CO-CO2, Haxozsieiics B paBHOBECHHU C TBEPIBIM YIIIEPOIOM
TIpH 3aJJaHHBIX TEMIIEpaType U o0IeM aBlIeHNH B ra3oBoii (ase. Pacuer BecTn amst paBHOBecus peakmun C+1/202=CO, mus
kotopoit AGO= - 110560 - 89,875-T, JIx.

4. Onpenenuth Bo3MokHOe HarpasieHue peakiuu CO2 + C =2CO npu 3a1aHHBIX TeMIIepaType, JaBICHUHU Ta30Boi (asbl,
KOHCTAHTE PaBHOBECHS PEAKIIMH [UIS TOH TEMITepaTyphl, €CIIH H3BECTEH TaKKe COCTAB HCXOIHOM Ia30BOH (a3bl.

5. Ompenenuts Temneparypy pasaoBecus peakuun CO2 + C =2CO ( DG0 =172130 - 177,46'T. [Ix).

6. OnpenenuTh paCKUCIUTEIbHYIO CIIOCOOHOCTH ATIOMHUHUS IIPH 3aJaHHON TeMIIepaType MeTajlia ¥ OCTaTOYHOM COJIEPKAHUU
anmoMuHus B Metasuie. [Ipu perienny 3ajauu cuMTaTh, YTO KOMIIOHEHTHI MeTallla 00pa3yloT uaealbHbli pa30aBleHHbIH pacTBOp, a
MPOIYKTOM PAaCKUCIICHHUS SBIAIOTCS YHCTHIE OKCHIBL. TeMIiepaTypHast 3aBHCHMOCTh KOHCTaHTHI paBHOBecHs peakuuu 2Al + 3[0] =
AI203(tB) nmeer Bua: Ig K= 64900/T —20,63.

7. OnpenenuThs paCKUCIUTEIbHYIO CIIOCOOHOCTh MapraHiia Ipu 3alaHHOM TeMIepaType MeTalia i OCTaTOYHOM COAEPKaHUU
MapraHna B Metainie. [Ipu pemeHnn 3a1aun c4UTaTh, 9TO KOMITOHSHTHI MeTalla 00pa3yroT HJealbHBIN pa30aBIeHHBII pacTBop, a




MPOLYKTOM PACKUCIICHHUS SBIISIOTCS YUCTBIE OKCHBL. TemrepaTypHas 3aBUCUMOCTh KOHCTaHTHI paBHOBecHs peakuuu Mn + [O] =
MnO(tB) umeet Bua: Ig K= 14591/T — 6,045.

8. OnpenenuTs OKUCICHHOCTh METAJUTMIECKOH BaHHHI TIPH €€ KUCIOPOJHOM paMHHUPOBAHHH IIPH 3aJaHHOH TEMITepaType, eCIH B
KOHIIE TUIaBKHY IIITaK COAEP KA 3aaHHOe KomndecTBo FeO, a meramt copepxan TpedyeMoe KOTHIECTBO yIIIepoa U MapraHIa.
Pacuer npoBonuTh ucxons u3 pasHoBecus peakuuu (FeO)= [Fe]x+[O], nist kotopoii IgK = - 6150/T + 2,6. 3BecTHBI Takke
3HAYCHHMS ITAPaMETPOB B3aUMOJICHCTBHS KHCIOPOIA C JJIEMEHTaMH, pPaCTBOPCHHBIMHU B PAcILIaBe JKeJie3a.

9. OmnpenenuTh KOHIEHTPAIMIO yriiepoa B paciuiae Fe-C, HaxonsmieMcs B paBHOBECHH CO [IUTAKOM, COACPIKAIIUM 3aJaHHOE
kxonmuectBo FeO mpu onpenenenHoi temneparype, ecnu s peakiuu [Cl+H(FeO)={CO}+Fe AG = 98745 — 90,58T, [I>x/Mob.
Cuwurars y(FeO) = 1, fc = fFe = 1.

10. OnpenenuTh TeMIiepaTypy Hadaja IpsSMOTO BOCCTAHOBIICHHU Mapranna u3 MnO mpu H3BeCTHOM OOIIIeM JaBICHUH B CHCTEME
koHIeHTpanuu CO B ra3oBoi dase.

5.2. Ilepeyenb padoT, BLIMOJIHAEMBIX M0 JUCHUILIHHE (Moay/I0, npakTuKe, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpaduyeckue padoThbl, KYPCOBbIE PAGOThI, NPOEKTHI U JAP.

KontponbHas padota Ha Temy: "OmnpezaesaeHne OCHOBHBIX TEPMOIUHAMUYIECKUX XapaKTEPUCTHK MPOIIECCOB B TOMEHHOM U
cTaneraBmwiIbHOM repezaenax” (mo Bapuantam) (OIMK-4.1-31, OIMK-4.1-V1, OIIK-4.1-B1, I1K-1.4-31, [1K-1.4-V 1, TIK-1.4-B1).

O06beM KOHTPOJIBbHOM paboThl — 15-20 cTp. BapuaHnTtsl 3ananuii npuBeeHb! B yueOHO-METOINYECKOM OCOOHH.
OdopmiieHHas KOHTpOJIbHAs paboTa craercs Ha kKadeapy MeTamnypruyeckux TeXHOIOTHi 1 00opyaoBanus. [IpaBuiIbHO
BBITIOJTHEHHAs paboTa cunTaercs 3auTeHHOi. KoHTponsHas paboTa, BEITIONIHEHHAs HEBEPHO WIIM UMEIOIIast 3aMeuaHusl,
BO3BpALIACTCs HA TOPAOOTKY.




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onnca}me 6I/IJ'IeTOB, TECTOB M T.l'[.)

DopMoii MPoMEKyTOIHON aTTecTaluy [0 TUCIUILIHHE ABgeTcs 3x3ameH (OITK-4.1-31, OIIK-4.1-Y 1, OIIK-4.1-B1, I1K-1.4-31,
[1K-1.4-Y1, [1IK-1.4-B1).
Hmxe npencrasneH obpaser 6uiera [1uis 5K3aMeHa, IIPOBOJUMOTO B yCTHOH (hopme.

DenepanbHOe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICILIETO 00pa30BaHHs
HAITMOHAJIbHBIN UCCJIEJOBATEJILCKUN TEXHOJIOTMYECKU YHUBEPCUTET «MHUCHC»
HogoTpountxuii Gpumman

Kacgenpa meTamrypriuueckux TeXHOIOTUI U 000pyAOBaHHS

BMJIET K ODK3AMEHY Ne 0

JucrmmmHa: «TepMoaiHaAMHKa 1 KHHETHKA METAJLTYPTHYECKHX ITPOILIECCOBY

Hamnpasnenne moxrorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpoduie noaroToBku: «MeTayuTyprus YepHbIX METAIIIOB)

®dopma o0yueHus: 3a04HAs

dopma npoBeIeHNS SK3aMeHa: yCTHas

Bonpoc 1. TepmonuHamudeckast XapakTepUCTHKA pEaKIIMK TOPEHHsI MOHOOKCHA YIIIepoaa.

Bompoc 2. Kunernka u MexaHH3M Iporiecca Jecyibhyparyy sKAIKOT0 MeTaJla MIIaKOM.

3anaya. Ornpenenuth KOHIEHTpAUIO yrieposa B paciuiaBe Fe-C, HaxozsmemMcs: B paBHOBECHH CO LIUIAKOM, coaepkauum 30 %
(momnbH.) FeO mpu 1600 °C, ecnmu mst p. [C]+H(FeO)={CO}+Fe AG = 98745 — 90,58T, [l>x/monb. Cunrats y(FeO) = 1, fc = fFe = 1.

CocraBui:
3aB. xapenpoit MTuO
«_» 20 T

JucrannuonHo sxk3amen nposoaurcs B LMS Canvas.

O0pa3zen 3aganuii 7151 9K3aMeHa, IpoBoAUMOro nuctaniuonHo B LMS Canvas (OIIK-4.1, T1K-1.4):

OIIK-4.1-31

1) Tporecc nepeBoaa B pacTBOP U3BJICKaEMOT0 METallIa IIyTEM BO3JICHCTBHS Ha PYAY CIICIHATBLHBIMHI PACTBOPUTEISIMU C
MOCIIEAYIOIINM BBIZICTICHUEM METAJUIOB WM UX COSTMHEHUI U3 PacTBOPOB HA3BIBACTCS:

1. BBILIEIAYMBAHME;

2. BOCCTaHOBJICHUE;

3. ¢poranusi.

2) Peakiuu pa3noxeHus: KapOOHATOB:
1. SHIOTEpMHYECKHE;
2. DK30TEpPMUYECKHUE.

OIIK-4.1-Y1:

1) Yem BhImIIe MapnuagbHOE TaBICHHE KUCIOPOa B Ta30BOI CMECH, TEM:
1. HUKe ee OKUCITHUTENbHAs CIIOCOOHOCTH;

2. BBIIIE €€ OKHCIIUTENbHAs! CIOCOOHOCTB;

3. He BIUSIET Ha OKHCIIUTENBHYIO CIIOCOOHOCTh I'a30BOI CMecCH.

2) OtpunarenbHbie BEUMYHHBI S3HEPTUn [ MOca B peakiusix CBUACTEIbCTBYIOT O:
1. HU3KOI MPOYHOCTU COCAMHEHUH, SBJISIOIIUXCS MPOYKTaMH PEaKInii;

2. BBICOKOH NIPOYHOCTU COEIUHEHUM, SBIAIOUIMXCS IPOAYKTaMU PeaKLuil;

3. HEBO3MOXHOCTH MPOTEKAHMSI PEaKLIUH.

ITK-1.4-31:

1) T'a3, B KOTOpOM 3HAUUTENbHAS JOJIS YACTUIl HOHU3UPOBAHA, HA3bIBACTCS:
1. 1a3mot;

2. TOPSTYMM Ta30M;

3. HEUTpaIbHBIM Ta30M.

2) Peakmuu ropeHus yrieposa siBIsIFOTCS:
1. reTeporeHHBIMH;

2. TOMOT¢HHBIMH;

3. tudpPpy3uOHHBIMU.

IK-1.4-V1:

1) YTo MOXKHO OTIPEeNnuTh, NONb3YsCh npuHLIuIoM Jle-IIlaTense?
1. TeMnepaTyphbl M 1aBJICHHS HA CMEIICHIE PABHOBECHS;

2. KOIMMYECTBO 00Pa3yIOMUXCs MTPOTYKTOB PEaKIuii;

3. HMYEro u3 IepeYUCICHHOTrO.




5.4. MeToauka OLIeHKH 0CBOCHHS AMCUMILIMHBI (Moayas, npakTuku. HAP)

IIpu noBeneHnu 3k3aMeHa B (hOpMe yCTHOTO OMPOCa KPUTEPUSIMU OLIEHKH SIBIISIOTCA:

«OTIUYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BaJeeT TEPMUHONIOTHEH, IeNaeT apryMEeHTUPOBaHHbIE
BBIBOJIBI M 000O0IIEHNUS, IPUBOIUT MIPUMEPEIL, TIOKa3bIBAET CBOOOTHOE BIIaICHHE MOHOIO-THIECKOH PEUbi0 M CIOCOOHOCTE OBICTPO
pearupoBaTh Ha YTOUHSIOIUE BOIIPOCHL.

«XopoLIo» - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUSA, BIaeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHbIC OMINOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSITEIbHO WM IIPU HE3HAYUTEINBHOW KOPPEKLIUH [IPENOJABATEIIEM.

«Y IOBIETBOPUTEIBHOY» - CTYAEHT IEMOHCTPUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIISET cabo chopMHUpoBaHHEIE
HaBBIKU aHAJIM3a SIBJICHUHI U IIPOLECCOB, HEIOCTATOYHOE YMEHHE ENNaTh apIyMEHTUPOBAHHbBIE BHIBOABI M IIPUBOJUTH IPUMEDHIL,
TIOKA3BIBACT HE IOCTATOYHO CBOOOHOE BIIAJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO 1 TTOCTIEIOBATSIIFHOCTHIO H3JIOKCHNUS, JACTaeT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOJIBKO NP KOPPEKIIUH MPEIIOIaBaTeIIeM.

«HeynoBneTBOpUTEIBLHO) - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEIMETA, HE yMeEeET Ae1aTh
apryMeHTHPOBaHHBIEC BBIBOJIBI U IPUBOAUTH IIPUMEPHI, HE BIaJI€€T TEPMUHOJIOTUEH, IIPOSBIIAET OTCYTCTBUE JIOTUYHOCTH U
TIOCJIC/IOBATENEHOCTHIO M3JIOKEHHS, JIeNlaeT OMIMOKH, KOTOPhIE HE MOXKET MCIIPABHUTh Jake IIPH KOPPEKIINH IIPeTIojaBaTesIeM.

ITpu noBeneHnu sK3aMeHa B HopMe KOMIIBIOTEPHOTO TECTHPOBAHMS KPUTEPHSIMHU OLIEHKH SBIISIOTCS:

«OTimmaHOY - morydenue 6omnee 90 % 06ayIoB IO TECTy TPH BHIIOIHEHUH TECTA 33 PErIIaMEHTHPOBAHHOE BPEMSL.

«Xopomoy - momyderue ot 75 10 90 % 0aiioB 1o TeCTy IpH BHITOIHEHUH TECTA 32 PETJIAMEHTHPOBAHHOE BPEMSI.

«Y IOBIETBOPUTEIBHOY - Tody4deHue oT 60 10 75 % 6anoB 1o TECTY NPH BBHIIIOIHEHNH TECTA 3a PETJIAMEHTHPOBAHHOE BpeMsl.
«HeynosnerBopurenbHO» - noinydyeHue menee 60 % 0ansoB 1Mo TecTy.

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jqutepartypa

6.1.1. OcHoBHasi iUTEpaTYypa

ABTODBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarensctBo, rox, 371. agpec
JI1.1 |Mumnaes IO.A,, Du3NKO-XUMUS B M.: MUCuC, 2001,
Sxosnes B.B. MeTauTypruu: YdaebHoe
rnocobue

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarensctBo, rof, 371. agpec
JI2.1 |Ilapepun C.H., Teopust u pacuéTsl M.: MUCuC, 2002,
Oununmos B.B. METAJUTyprHYeCKUX CUCTEM U URL://elibrary.misis.ru/action.php?
nporeccoB: YueOH.mocodue kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=2968

6.1.3. Meroauyeckue pa3padoTku

ABTODBI, COCTaBUTENIU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI3.1 |Ianosanos A.H. Teopus MeTaIypru4ecKux H® HUTY "MUCuC", 2015,
npoLeccoB: Y4eOHo- http://elibrary.misis.ru/action.php?
METOAMYECKOE TTOCOOHE kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10574

6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | Poccniickas HaygHas 37€KTpOHHAsI OMOIHOTEKA www.elibrary.ru
D3 |HOB HUTY "MUCuC" www.elibrary.misis.ru
24 | KubepJlennnka www.cyberleninka.ru

6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust

6.4. IlepeueHb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

8. METOJUYECKHUE YKA3AHUSA /11 OBYYAIOIIIUXCA

OcBoeHMe TUCIMITUIMHBI IPEATOoaraeT Kak MpoBeleHHe TPaJAUMOHHbBIX ayJUTOPHBIX 3aHATHH, TaKk U paboTy B 2JIEKTPOHHON
nHpopMaImoHHo-o0pazoBatTenbHoi cpege HUTY «MUCuCy» (3MOC), 9acThio KOTOPO# HEMOCPEICTBCHHO MPEAHA3HAYCHHOMN JUTS
OCYIIECTBIICHNUS 00pa30BaTENBHOTO Ipoliecca ABIseTcs DIeKTPOHHBIN 00pa3oBaTenbHbIN pecypc LMS Canvas.

Pexomenaanmu no ycrenHoMy OCBOSHHUIO Kypca B TPaAULIMOHHON GopMme.

JL1s1 yCIIenHoro yCBOCHHUS TEOPETHIECKOTr0 MaTepraia HeoOX0IMMO PEryJIsIpHO ITOCeaTh JICKIINH, IEePSYUTHIBATE JICKIIMOHHBIH
MaTtepua, 3HaYNTeNbHOe BHIMAHHE YISNATh CAMOCTOSATEIBHOMY H3YYEHHIO TUCIIATUTIHEL

YcnemHoMy 0CBOGHHIO Kypca TaKkxkKe IIOMOXKET BeJeHHE TEPMUHOIOTMIECKOT0 CIIOBaps, YTO MO3BOIUT OBICTpEe YCBaUBATh
TEOPETUYECKUI MaTepuall, FpaMOTHO CTPOUTH CBOIO PeUb NMPH YCTHBIX U MUCbMEHHBIX OTBETAX.

ITporpamMmMa JUCITUITIMHBI BKITIOYAET JICKIIMOHHBIE U TPAKTHUSCKUE 3aHATHS, BRIITOJHEHNE KOHTPOJIHHON paboTHI.

KonTponsHas paboTta oTiIH9aercs 3HAYUTEIBHBIMHU 3aTpaTaMU BPEMEHU U TpeOyeT OT CTy/IeHTa 3HAHMIA JISKIMOHHOTO MaTepHana,




MaTepuagoB yaeOHO-METOAUUECKOro IIOCOOHS O JAaHHOH JUCHUIIIMHE U OONBIIOr0 BHUMAHHS. B CBSA3U ¢ 3TUM, NIpH INTaHUPOBAaHUU
CBOEH CaMOCTOSITENbHOI PabOThI BaM CllefyeT yUUTHIBATh, YTO MPOMYCK JEKIIMOHHBIX 3aHATHI 1 HEBHUMATENbHOE OTHOIIEHHE K
H3YUYCHHUIO yI4EOHO-METOJMIECKOTO ITOCOOHS CYIECTBEHHO OCTIOKHHT BBITIOJTHEHIE KOHTPOIBHOI PadOTEHI.

IoaroroBka K BEIMOTHEHNIO KOHTPOIBHOW PAOOTHI 3aKTI0YACTCSA B U3yYSHHUH COOTBETCTBYIOMIETO YU€OHO-METOIMUECKOTO ITOCOOHS
Y CTaHAAPTOB 1O opopmieHuto pador. OpopmieHHass KOHTPOJIbHAs paboTa caaeTcs Ha Kadenpy MEeTALTYPruuecKiX TEXHOJIOTHH 1
o6opynoBanust. KonTponbHast paboTa cunTaeTcs BBIIOIHEHHOM, €CIIM OHA 3aYTEHa IPEMoaBaTelieM, BEIYIIM 3aHsITHL.

YdacTre B IPaKTHIECKHUX 3aHATHAX TPEOyeT OT CTYIEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH H CIIOCOOCTBYeT Ooiree
TITyOOKOMY OCBOGHHUIO TEOPETUUECKHX MOJIOKCHUI U X MPaKTHYECKOr0 UCTIONb30BaHus. [0 MHANBUIyanbHBIM UCXOAHBIM JaHHBIM,
BBIIaBaEMbIM B HayaJle PAKTHYECKUX 3aHATHH, HEOOXOIMMO IIPOBECTH CAMOCTOSATENBHbBIC PACUEThI U C/IeNIaTh BBIBO/IBI 110
TIOTyYeHHBIM Pe3yJIbTaTaM: O XapaKTepe MOMyYeHHbBIX JaHHBIX U 00 HX COOTBETCTBHHU PeabHBIM ITPOU3BOCTBEHHBIM BEITMINHAM.
IoaroroBka K 3k3aMeHy 110 JUCIUIUINHE 3aKII0YACTCS B U3YyUSHUH TEOPETHUECKOT0 MaTepHaIa 0 KOHCIEKTaM JEKIUH,
UCTOYHHMKAM OCHOBHOM U JONOJIHUTENBHOM TUTEPaTypPhl, BKIIOYas TEMBI CAMOCTOSITEIEHOTO U3Y4YEHHS.

PexoMeHaaIuy 1o 0CBOCHUIO AUCLUILUINHEI B AUCTAHIMOHHOH (opMme.

LMS Canvas 1mo3BoJisieT HCIOJIB30BaTh CIICIHANBHBII KOHTEHT U 3JIEMEHTHI 3JICKTPOHHOTO 00YYEHHS M AUCTAHIIHOHHBIX
obpa3zoBarensHbIX TexHoTOorui. LMS Canvas Ucronb3yercs: IpenMyLIIECTBEHHO I ACHHXPOHHOTO B3aUMOACHCTBHS MEX Ty
y4acTHUKaMH 00pa30BaTeNILHOrO Mpoliecca MocpeacTBOM ceT «HTepHeT.

Y0051 3¢ GEeKTHBHO UCTIONH30BaTh Bo3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:

1) 3aperucTpupoBarbcs Ha Kypc. [t 3TOro Hy>KHO IIEPENTH 0 CChUIKE, BBIAABaeMON COTPYJHUKAMU JIeKaHATA WIH
npenogasareneM. JIOTMH 1 apoib COBIAAAET C JIOTMHOM U napojeM oT JuuHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEIbHON MOATOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPUsIMHI OIIEHUBAHMS | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3eibl H3yuaTh ydeOHbIe MaTepHalbl, pa3MeIIeHHbIe IpenoaaBareneM. B
T.4. NIOJIb30BAThCSI IUTEPATYPOIl, PEKOMEHAOBaHHON NpenogaBaTeneM, NEPEXOs MO CChUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOIONPATH IS BEIITOIHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIIGHHBIC CPOKH BBITIOIHUTD pabOTY(bI), TIOATPY3UTH 3A€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (Daii1 paboThI
crenyomuM oopa3oM (Ha3BaHUe MpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Ecnu pabota conepsKuT pucyHKH, OPMYIIBL, TO C IENbI0 COXpaHEeHHs (hOPMaTHPOBAHUS ee Hy KHO MOATpy>kaTh B pdf popmare.
PaGota, noarpy»xaemas Juist IpOBEPKH, JOJKHA:

- CoZepKaTh BCE CTPYKTYPHBIEC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIFOUCHHE, CIINCOK HCTOYHUKOB,
HPHIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTesb B TEUEHHE YCTAHOBIEHHOTIO CpOKa (He OoJiee JecsITH JHEH) MpoBepseT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell 0H yKa3bIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIW9IUn B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTH €€ 3aHOBO IS TOBTOPHOMH mposepku. [Ipu aTom
B&)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHUE KOTOPBIX JOIKHO OBITH BBITIOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAWUT COOOIIEHNE 0 HapyIIeHHH CpoKoB. [To
OKOHYAaHUH CEMECTpa IMOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuke «TecTb» IPONWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MeleHHbIH B pyOprke « Momynny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHNSD YUTATH OOBSIBICHI, pa3MeIlacMble IPENoAaBaTeNieM, 1aBaTh 00PAaTHYIO CBA3E;

9)B pyOpuKe «OOCyXKIeHUD CO31aBaTh OOCYKICHUS U y9aCTBOBAaTh B HUX (00CYkKIar0TCs 00IMME MOMEHTHI, BBI3BIBAIOIIHE
BOIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOpuKa Takxke MOXKET OBITh NCIIONb30BaHa JJIsl B3AUMHOMN ITPOBEPKH;

10)IposBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO Il CHHXPOHHOT'O B3aNMOJCHCTBHS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOTO MPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToObI TOJTHOLIEHHO UCTIONB30BATh €70 BO3MOXKHOCTH HY>KHO
yCTaHOBUTSH Ipuiioxenne MS Teams Ha nepcoHaIbHBIA KoMIbioTep 1 TenedoH. CTapocTaM HyXKHO co3aaTh rpymiy B MS Teams.
V4acrtue B rpymnne no3BoJisieT:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIIPOCHI HJIM OTBEYAasl Ha €ro BOIIPOCH B OOIIIEM YaTe IPYIIIEI B padodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMEHTaMH (BKjIaaka «Daiisbl).

[Ipu npoBeneHNY 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCEr/a paboTaTh C BKIIOUCHHOW KaMEpOH.
HckmogeHne — eciti MpenofaBaTellb MOMPOCUT OTKIIFOYNTE KaMephl 1 MUKPO(OHEI B CB3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIOUHTENIFHO JET0BEIE (OTO.

ITpu nmpoBeaeHUN NEKINOHHO-MPAKTHYECKUX 3aHATUH BEJETCS 3aMUCh. DTO AaeT BO3MOXHOCTh IPOCMOTPA 3aHATHS B ClIyuyae
HEBO3MOYKHOCTH ITPHUCYTCTBHUS HA HEM HITH ITPU HEOOXOANMOCTH BHOBE OOPAaTHTCS K MaTepPHaITy ¥ 3aHOBO €TI0 POCMOTPETh.




