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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,[lBaIPHTeJ]LHOﬁ NOJAroTOBKe 00y4aroerocs:

2.1.1 TennorexHuka

2.1.2 | ®usnyeckas XUMHS

2.1.3 | MexaHHKa KHJIKOCTH U Ta30B

2.1.4 |HaueprarenbHas reoMeTpHs U HH)KEHepHas rpaduka

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

2.2.1 | dedhopmauroHHBIE METOIBI HAHOCTPYKTYPUPOBAHUS METAILIIOB

2.2.2  |Hctopus MeTaypruieckoi oTpaciu

2.2.3 |IIpegnumnioMHas MpakTHKa Ui BBITOJTHEHUS! BBITYCKHON KBATU(PUKALIMOHHONW PaOOTHI

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

2.2.5 |IomroroBka k Hmporeaype 3alIUThl U 3aIIUTa BBITYCKHON KBaTH(UKAIIMOHHON paboThI

3. PE3YJIbTATBI OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSIMU

IIK-1.4: T'0TOBHOCTH HCNOJIL30BATH OCHOBHBbIE MOHATHSA, 3AKOHBI U MO/IeJIM TEPMOAUHAMUKH, XHMHUYECKOH KHHETHKH,
nepeHoca Temia U Macchbl

3HaTb:

[TK-1.4-31 Teopernueckne 3aKOHOMEPHOCTH METAJUTYPTrHYECKUX IPOIIECCOB

OIIK-4.1: '0TOBHOCTB cO4€TATH TEOPUIO U NPAKTHKY /15l PelleHHUs] HHKEHEePHbIX 32124

3HaTh:

OIIK-4.1-31 OcHOBBI TEPMOAMHAMHYECKOTO U KHHETUYECKOT0 aHAIN3a BHICOKOTEMIIEPATYPHBIX MPOLIECCOB MOMYyUEHHsI YEPHBIX
METaJlIOB

ITK-1.4: T'0TOBHOCTH MCNO0JIb30BATH OCHOBHBIE MOHSTHS, 3AKOHbI H MOJI€JTH TEPMOAHMHAMMKH, XHMUYECKOH KHHETHKH,
nepeHoca Temia u Macchbl

YMmerhb:

ITK-1.4-Y1 BrINOMHSTE TEPMOJMHAMAYECKHIA 1 KHHETHUYECKUI aHaIH3 BEICOKOTEMITCPATyPHBIX IIPOIIECCOB MOTYyYCHHUS YSPHBIX
METaJIIOB

OIIK-4.1: 'oTOBHOCTH COYETATH TEOPUIO M MPAKTHUKY JJIsl pellleHUs] MHKEHEPHBIX 3a1a4

YMmerb:

OIIK-4.1-Y1 IIpoBOAHUTE OIEHKY TEPMOJMHAMUYIECKIX M KHHETHIECKUX XapaKTePUCTHK MHPOMETAILTypPTHUECKHUX MPOLECCOB

IIK-1.4: I'oTOBHOCTDH MCIIOJIL30BATH OCHOBHbIE NOHATHUHA, 3AKOHbI 1 MOJAEJIM TEPMOIUHAMUKH, XUMHUYeCKOoi KHHCTHUKH,
nmepeHoca Tenjaa 1 MacCbl

Baaaernb:

I1K-1.4-B1 HaBbikamu npoBeaeHus HGU3NKO-XUMHUUYECKUX PACUCTOB MPUMEHHUTEIFHO K CHCTEMaM U MPOLIECcaM YePHOU
METaJLTYPrHd

OIIK-4.1: T'oTOBHOCTH COYETATH TEOPUIO M MPAKTHUKY JJIsl PellleHUs HHKEHEPHBIX 32124

Baanernb:

OIIK-4.1-B1 HaBsikamu npoBeeHNs (pU3NKO-XUMHUIECKHIX PacdeToB (pa30BOro M XUMHIECKOTO COCTaBa PABHOBECHBIX CHCTEM




4. CTPYKTYPA U COOEPXKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznen 1. 'openue
TOILUIMBA, TUCCOLUALHUS U
o0pazoBaHue KApOOHATOB U
OKCH/IOB.
1.1 TepmoauHaMHuecKue 5 6 JI1.1J12.1J13.
3aKOHOMEPHOCTHU TOPEHUS 1
TOIJIBA B 212233524
METaJUTyPrHYECKHX
nporeccax /Jlex/
1.2 Kunernueckue 5 4 JIT.1JI2.1J13.
3aKOHOMEPHOCTH TOPEHHS 1
toruBa /JIex/ 2132253 54
1.3 TepMoauHaMKKa U KHHETUKA 5 4 JI1.1J12.1J13.
peaxiuii 00pa3oBaHU U 1
JUCCOLIUALIUNA 215253 54
kapOoHaTtoB /JIex/
1.4 TepMoauHaMKKa U KHHETUKA 5 4 JI1.1J12.1J13.
peakuuii 00pa3oBaHUs U 1
JIUCCOLIMALINNA OKCHUIOB 21525354
MeTtaiioB /Jlex/
1.5 Pacuer paBHOBECHOTO 5 9 JI1.1J12.1J13.
COCTaBa ra3a B peaKIusax 1
ropenust Torusa /I1p/ 21223334
1.6 Pacuer TepmMoanHAMHYECKHX 5 4 JI1.1J12.1J13. o ¢opme
YCIIOBUH pa3ioKeHUs U 1 "TexHonorus
XUMHUYECKOTO KUTICHHS 21 22 33 B4 | npobieMHOrO
kapoonatos /I1p/ oOyuenus"
1.7 OmnpeneneHue ynpyroctu 5 4 JI1.1J12.1J13.
JUCCOLIMALIMY OKCHIOB 1
METaJJIOB U HAIPaBJICHUS 01323354
OKHCIUTEIbHBIX PeaKIHii
IIPH BBICOKOTEMIIEPATypPHOU
obpadorke meramios /I1p/
1.8 Pemenue 3anau u3 5 12 JIT.1J12.1J13.
JIOMAIIHETO 3aJaHus 110 1
paszneny: "'openue TomnuBa, 212233524
JIFCCOIMAIHS M 00pa3oBaHKe
kapOoHartoB 1 okcunos". /Cp/
1.9 INoaroroBka K NpakTUYECKUM 5 4 JI1.1J12.1J13.
3ausTUAM /Cp/ 1
212233 54
1.10 | IToaroroBka K KOHTPOJIBHOM 5 10 JIT.1JI2.1J13.
pabote Nel /Cp/ 1
21223334
1.11 | KontponsHas paboTa 5 1
Nel Mlp/
Pazpnen 2. OkucaunreabHo-
BOCCTAHOBUTEJIbHbIE
npouecchl B JTOMEHHOM U
cTajlenIaBUILHOM
nepenenax
2.1 TepMoauHaMKKa U KUHETUKA 5 4 JI1.1J12.1J13.
MIPOLIECCOB KOCBEHHOTO 1
BOCCTAHOBJIEHUS OKCHIOB 215253 D54
MeTauioB. /JIek/
2.2 TepMoauHaMKKa U KHHETUKA 5 4 JI1.1J12.1J13.
TPOLIECCOB MPSMOTO 1
BOCCTAHOBJIEHHUS OKCHUIOB 21525354

MeTaoB. /Jlex/




23

TepMmoauHaMHKa 1 KHHETHKA
peaxkuny 00e3yriIepoKuBaHHs
METAJUTMYECKOTO pacIiaBa
IPU OKHCIUTEIHHOM
padunupoBanuu. /Jlex/

JI1.1J12.1J13.
1
510520354

24

TepMonuHaMuKa U KHHETHKA
MPOLIECCOB PACKUCIICHNS,
Jiera3aniy 1 pahUHAPOBAHHS
MeTajuia OT BPEIHbIX
npumeceit. /JIex/

JI1.1J12.1J13.
1
01023354

25

Ornpenenenue
TEePMOANHAMUYECKHUX
YCIIOBUI IIPSAMOrO U
KOCBEHHOT'O BOCCTAHOBJICHHS
okcu10B Metaos /T1p/

JI1.1J12.1J13.
1
0102232354

o opme
"TexHonorus
IPOOJIEMHOTO

o0yueHus"

2.6

Pacuer TepMomrHaAMHYECKIX
HoKa3arenei
OKHCJIUTENBHOTO
paduHEpOBaHUA
METAINTHIECKIX

pacmiasoB /I1p/

JIT.1J12.1J13.
1
013023334

2.7

Pacuer repmonuHamMuueckux
YCIIOBUH paCKUCIICHHUS,
Jiera3anuy 1 pahUHAPOBAHHS
MeTajuia OT BPEIHBIX
npumeceit. /TIp/

JIT.1J12.1J13.
1
01023354

2.8

KonrponsHas pabora
Ne2 Mlp/

2.9

Pemenue 3agau u3
JIOMAIITHET0 33/IaHHs 110
pazneny: "OKHCITUTENBHO-
BOCCTAaHOBHUTEIBHEIC
MPOIIECCH B TOMEHHOM U
CTaJICIUIABHILHOM
nepenenax". /Cp/

JI1.1JI12.1J13.
1
01023354

2.10

IMToAroToBKa K MPaKTHIECKHUM
3anstusm /Cp/

JI1.1J12.1J13.
1
0103023334

2.11

[ToaroroBka Kk KOHTPOIBHOU
pabote Ne2 /Cp/

JI1.1J12.1J13.
1
010203354

2.12

IMoaroroBka k sk3ameny /Cp/

JI1.1J12.1J13.
1
01023354

2.13

DK3aMeH 110
IUCIUIUINHE /DK3amen/

5. ®OHJ OIIEHOYHbBIX MATEPUAJIOB




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

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOMCXOAUT MPHU UCIOIB30BAHUHU CIEAYIOIIUX 0053aTeNbHBIX (POPM KOHTPOJIS:

1. BeimmontHeHME KOHTPOJIBHBIX paboT B MICEMEHHOH (hopMe ITo BOIIPOCcaM | 3aj1a4aM, BXOAIINM B pasnen (temy) Y /1, wim B
TECTOBOH (hopMe IO TECTOBEIM 3aaHusAM B cpeqe LMS Canvas.

ITpomexyTouHast arTectarus 1o Y/ ocymecTBisieTcs IpH UCIOIb30BaHUH CICTYIOMMX 0043aTeNIbHBIX (POPM KOHTPOJIS:
1. DKx3aMeH, KOTOPBI MOXKET MPOBOJUTCS B YCTHOW (hopMe 1o OmreTaM, BKITIOYAIOMINM TEOPETHIECKIE BOIIPOCHI 1 3a/1auH,
OXBAaTBIBAOIIHE BCE pasens! Y I, uiau B TeCTOBOH (opMe IO TeCTOBBIM 3a1aHusAM B cpege LMS Canvas.

l'[epequL BOIIPOCOB U 3a11aHm71 0 BHJJaM TCKYIIETro0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTAalluM IIPCACTABIICH HUXKCE.

Bomnpock! k koHTpObHOIM padote Ne 1 (OIIK-4.1-31, I1K-1.4-31, [1K-1.4-Y 1):

1. TepMonrHaMu4ecKasi XapaKTepUCTHKA PEAKIIMK TOPEHUS MOHOOKCH/IA YTIIepoa.

2. [Tpunnun noasuxHoro pasHosecus Jle-Illatense u cnencreus u3 Hero. [Ipumenenue npunnuna Jle-1llarense amst oneHku
COCTOSIHUS paBHOBECHS PEaKIMK FOPEHHUsI MOHOOKCH/1a yTJIepo/a.

3. TepMoaMHaMUYecKas XapaKTEPUCTHUKA PEAKIIMK TOPSHUS BOIOPO/IA.

4. Ilpunnun noaswxHoro paBHoBecus Jle-1llarense u cinencteus u3 Hero. [Ipumenenue npuniuna Jle-1llarense mis oneHku
COCTOSTHUS paBHOBECHS PEaKIMK TOPEHUS BOIOPO/Ia.

5. TepmonuHaMu4ecKasl XapaKTepUCTUKA PEaKIMK BOISHOTO Ta3a.

6. [Ipunumn nmoxerxHoro paBHoBecus Jle-1llarense u cnencrust u3z Hero. [Ipumenenue npunnumna Jle-1laTense ams oueHKH
COCTOSTHUS paBHOBECHS PEAKIINH BOASIHOTO rasa.

7. TepmoarHAMUUECKas XapaKTEPUCTHKA PEeaKnuy ra3u(UKanny yriiepoaa AMOKCUIOM yriaepona (peaxuus benna-bynyapa).
8. [Tpunnun noasuxHoro pasHosecus Jle-1llatenbe u cnenacrus u3 Hero. [Ipumenenue npunnuna Jle-Illarense mis oneHku
cocTosiHUS paBHOBecus peakunu bemra-byayapa.

9. TepMoanHaMuYecKasi XapaKTepUCTUKA PEAKIIMU HEMIOIHOTO TOPEHUs YIIepoa.

10. [Ipunuun noasmxHoro paBHoBecus Jle-1llatense u cneactsus us Hero. Ilpumenenne npunnumna Jle-latense s oneHku
COCTOSTHUS paBHOBECHS PEAKIIMK HEMOJIHOT'O TOPEHUs yTriiepoa.

11. TepmoguHamMuuecKkas XxapakTepUCTUKA PEAKI[UH ITOJIHOTO TOPEHHS YTIIepoa.

12. Ilpunnun noasuxHoro pasHosecus Jle-1llatense u cnencrBus u3 Hero. [Ipumenenue npuniuna Jle-lllarense qst oneHku
COCTOSTHUS paBHOBECHUS PEAKIIMH MTOJIHOTO TOPEHUS yTIepoia.

13. KuHeTHKa 1 MEXaHU3M TOPeHUS ra3000pa3HOro TOILUIHBA.

14. KuneTnka 1 MEXaHU3M T'OPEHUs TBEPAOro yriieposa.

15. KuneTtnka u MEXaHu3M peakuy ra3su@ukalnuy yriaepoaa TUOKCUIoM yriepona (peakuus bemna-bynyapa).

16. TepmoguHamMHuuecKast XapaKTepUCTHKA peakuii 00pa30BaHUs M TUCCOLMAIIUN KapOOHATOB.

17. punnun noasmxHoro pasHoBecus Jle-1latense u cnencreus us Hero. [Ipumenenune npuniuna Jle-lllarense mst oneHkn
COCTOSIHUS PAaBHOBECHS PEAKIIMU AUCCOIANINY KapOOHATOB.

18. TepmoguHaMHuuecKast XapaKTEPUCTHKA PEaKIUii 00pa30BaHUS M JUCCOLUAIIUN OKCHIOB.

19. Tlpunnun noasuxkHoro pasHoBecus Jle-1llarense u cnenctBus usz Hero. [Ipumenenue npunnumna Jle-Illatenbe s oneHkn
COCTOSTHUS paBHOBECHUS PEAKIIMH JUCCOLAIIMHI OKCHIOB.

20. KuneTnka 1 MexaHU3M peakluii o0pa3oBaHUs U TUCCOIMALIUN KapOOHATOB U OKCHJIOB.

ITepedyens mpakTHYECKUX 3aIaHAI K KOHTpOJIbHOU padore Ne 1 (obmme hopmymuposkn) (OITK-4.1-Y1, OIIK-4.1-B1, [1K-1.4-V1,
[IK-1.4-B1):

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

2. Onpenenuth Temneparypy Hadana mqucconuanyun FeCO3 (MgCO3) nmpu atMochepHOM aBieHnH, 3a1anHoM coaepxkannn CO2 B
BO3JyX€ M 3aBHCUMOCTH YIIPYTOCTH JMCCOLMAIIMN OT TEMIICPaTypPhI.

3. OmpenenuTh paBHOBECHOE AaBJICHHE KHCIOpoaa B razoBoi cMecu CO-CO2, HaXosIIIeicsi B pABHOBECHH C TBEPIBIM YTIIEPOIOM
TIpH 3aJJaHHBIX TEMIIEpaType | 00IIeM aBlIeHNH B ra3oBoii (aze. Pacuer BecTn amst paBHOBecus peakmn C+1/202=CO, nus
kotopoit AGO= - 110560 - 89,875-T, JIx.

4. Onpenenuth Bo3MokHOE HarpasieHue peakiun CO2 + C =2CO npu 3a1aHHBIX TeMIIepaType, JaBICHUHU Ta30Boi (asbl,
KOHCTAHTE PaBHOBECHS PEAKIIMH [UIS TOH TEMITepaTyphl, €CIIH H3BECTEH TaKKe COCTAB HCXOIHOM Ia30BOH (a3bl.

5. Onpenenuts Temnepatypy pasHoBecus peakin CO2 + C =2CO ( DG0 =172130 - 177,46:T. Ix).

Bonpocs! k koHTponbHO# pabote Ne 2 (OITK-4.1-31, T1K-1.4-31, [1K-1.4-Y1):

1. TIporecc BocCTaHOBJICHHS U OOMIAsi TEPMOTUHAMUIECKAs XapaKTEPUCTHKA OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TPOIECCOB.
Onpenaenexus NpsiMOTroO ¥ KOCBEHHOTO BOCCTAHOBIICHHUSI.

2. TepmoarHamMHyecKas XapakTepUCTHKA PeaKIiii BOCCTAHOBIEHHUS OKCHUIOB razamu. CpaBHUTENbHAS XapaKTepUCTHKA
BOCCTaHOBMMOCTH OKCUJIOB HUKEIIA, JKeJe3a U MapraHua.

3. IIpunnun noasuxHoro pasHosecus Jle-Illatense u cnencreus u3 Hero. [Ipumenenue npunnuna Jle-1llarense nms oneHku
COCTOSIHUS PAaBHOBECHS PEaKIIMi KOCBEHHOTO BOCCTAaHOBIIEHHS *keJe3a n3 FeO MOHOOKCHIOM yrieposa.

4. TepmoauHaMHUUeCKasi XapaKTEpUCTHKA BOCCTAHOBIICHHUS OKCHUIIOB TBEPJBIM YIJIEPOIOM. Y CIIOBHSI IPSIMOTO BOCCTAHOBJICHUS U
TeMIIepaTypa Havajia MpsSMOro BOCCTAHOBJICHUSI.

5. [Ipunnun noasuxHoro pasHosecus Jle-1llatense u cneacrsus u3 Hero. [Ipumenenue npunnuna Jle-1llarense nis oneHku
COCTOSIHUS paBHOBECHUS peaKIy NPsSIMOro BOCCTaHOBIEeHNUs xxene3a u3 FeO.

6. TepMoarHAMIKa BOCCTaHOBJICHHS OKCHIOB XKeJle3a MOHOOKCHIOM yriieposa. /lnarpaMma paBHOBECHOT'O COCTaBa I'a30BOH (ha3bl




JUIS peakluil KOCBEHHOT'O BOCCTaHOBJIEHHUS OKCHJIOB XeJie3a U CpaBHEHUE BOCCTAaHOBUTENbHOM criocodnoctn CO u H2 npu
pa3sIUuHbIX TeMIIepaTypax.

7. TepmoarHaMIKa BOCCTaHOBIICHHS OKCHJIOB XKeJle3a BOXOPOIoM. /lnarpaMma paBHOBECHOT'O COCTaBa I'a30BOH (a3l IS peaKIii
KOCBEHHOT'O BOCCTAHOBJICHHSI OKCHJIOB XKeJIe3a M CpaBHEHHE BOCCTaHOBUTENbHOH criocobHocTr CO 1 H2 mpu pa3miaHbIx
TeMIeparypax.

8. TepmonuHaMKKa BOCCTaHOBIIEHUS OKCHIOB JKeNe3a ¢ y4aCTHEM TBEPJOTo yriiepo/a. Y CIOBUs Hayalla MPSIMOro BOCCTaHOBIIEHUS
OKCHJIOB JKeJesa.

9. KuneTuka 1 MexaHU3M KOCBEHHOTO BOCCTAHOBIICHUS OKCHIOB.

10. KuneTrka 1 MEXaHU3M NIPSIMOTO BOCCTAHOBJIEHHSI OKCHIOB.

11. CpaBHHTENBHAS XapaKTEPUCTHKA IIPOIIECCOB MIPSMOT0 M KOCBEHHOT'O BOCCTaHOBIEHHA. CTENEeHb IIPSIMOT0 BOCCTAaHOBJICHHS.
12. Meramryprudeckye IUIaKU: COCTaB, CTPOEHUE U POJIb B METAJLIIyPTUYECKUX IIPOLIECCAX.

13. Metamrypruueckre pacIiaBbl: COCTaB M aKTHBHOCTh KOMIIOHEHTOB.

14. TepmoauHaMHUYeCcKast XapaKTEPUCTHKA MPOLIECCOB OKUCIUTEILHOTO paMHUPOBAHNUS XKHUAKOI0 METa/lIa C yJacTHEM IIUIaKa.
Pacnpenenenue npumMeceil Mexay METaJIOM U IITAKOM.

15. TepmoauHamMuKa MpoLECCa OKUCIIEHH YIVIEPOAa B )KUAKOM MeTalule. MUHMMaIbHOE OCTaTOYHOE COAEPKaHUE YIIIepoJa.
16. MexanusM 00e3yriiepoKMBaHNs METa/lla ¢ y4acTHEM IIUIaKa.

17. Kunetrka 00e3yriiepokuBanus MeTauia. @akTopbl, ONpeeNsiolIie CKOPOCTh 00€3yTICPOKHBAHUS B CTANCTUIABIIILHBIX
mporeccax.

18. TepmoauHaMuyUecKas XapaKTEpUCTHKA MPOIIecca PacKUCICHUS MeTalljla TTyOMHHBIM crioco0oM. PackucnurensHast
CIIOCOOHOCTb.

19. TepMoauHaMHu9ecKast XapaKTEpHCTHKA Mpoliecca AecyTb(ypamnis KUIKOTO MeTallIa IUIAKOM.

20. KuneTHnka 1 MExaHU3M IIpolecca JecyIb(ypauy KHIKOr0 MeTaja MITaKoM.

ITepedyens mpakTHYECKUX 3aIaHUI K KOHTpOJIbHOU padore Ne 2 (obmmue hopmymuposkn) (OITK-4.1-V1, OIIK-4.1-B1, [1K-1.4-V1,
[IK-1.4-B1):

1. OmpenenuTs pacKUCIUTENBHYIO CIOCOOHOCTD alFOMUHHS IIPH 3aaHHOM TeMIepaType MeTallla U OCTaTOYHOM COJICPIKaHUU
aIOMUHUS B MeTaute. [1py penieHny 3a1auu CUMTaTh, YTO KOMIIOHEHTHI METal1a 00pa3yloT HJiealIbHbIIH pa30aBIeHHBIA pacTBOp, a
MPOIYKTOM PACKUCIICHHUS SBIAIOTCS YUCTHIE OKCHABL. TeMIiepaTypHas 3aBHCHMOCTh KOHCTaHTHI paBHOBecHs peakuuu 2Al + 3[0] =
AI203(tB) nmeer Bua: Ig K= 64900/T —20,63.

2. OnpenenuTs pacKUCIUTENBHYIO CIIOCOOHOCTh MapraHija IIpy 3aJaHHOW TeMIIepaType MeTalla i OCTaTOYHOM COJECPKAHUU
MapraHna B Merainie. [Ipu pemeHnn 3a1aun C4UTaTh, 9TO KOMITOHSHTHI MeTallla 00pa3yroT HJealbHBIN pa30aBIeHHBII pacTBop, a
IPOLYKTOM PACKHUCICHUS SBIISIOTCS YUUCTBIE OKCUBL. TemrepaTypHas 3aBUCUMOCTb KOHCTaHTBI paBHOBecHs peakuuu Mn + [O] =
MnO(1B) umeer Bun: 1g K= 14591/T — 6,045.

3. OnpenenuTs OKMCICHHOCTh METAJUIMYECKOI BaHHBI IPH €€ KHCIOPOAHOM padMHUPOBAHUH IIPH 33/IaHHOH TeMIIepaType, eCit B
KOHIIE TUTaBKH IIUTaK COZIep Kl 3aaHHOe KoimndecTBo FeO, a Meramn comepikan TpedyeMoe KOTHIECTBO YIiIepoa M MapraHIa.
Pacuer npoBonuTh ucxons u3 pasHoBecus peakuun (FeO)= [Fe]x+[O], mist kotopoii IgK = - 6150/T + 2,6. 3BecTHBI Takke
3HAYEHMs TapaMETPOB B3aUMOJEHCTBHS KHCIOPOA C AIEMEHTaMH, PACTBOPEHHBIMU B PACILIaBe JKele3a.

4. OnpenenuTh KOHIICHTpAIHIO yrieposa B paciuiase Fe-C, HaxomsmmeMcs B paBHOBECHH CO IIUTAKOM, COAEPIKAIINM 3aJaHHOE
konmmuecTBo FeO mpu onpexnenenHoi remneparype, ecnu i peakuuu [C]-+H(FeO)={CO}+Fe AG = 98745 — 90,58°T, JI>x/Mo1b.
Cunrats y(FeO) =1, fc = fFe = 1.

5. Onpeznenuts TeMIepaTypy Hadaa IpsIMOro BOCCTaHOBIICHHS MapraHna n3 MnO npu U3BeCTHOM OOIIEeM /1aBJICHUU B CUCTEME U
koHIeHTpanuu CO B ra3oBoii dase.

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

. TepmoauHaMu9ecKast XapakTEpHCTHKA PEAKIIMN TOPESHHUST MOHOOKCHIA YTIIepo/ia.

. TepmoauHaMu9eckast XapaKTEepHCTHKA PEAKIIMN TOPEHHUS BOAOPO/A.

. TepmoauHamMudeckast XapakTepHCTHKA PeaKIMU BOJSHOIO Ta3a.

. TepmonuHaMuueckast XapakTepHCTHKA peaKInK ra3uduKaiy yriepoaa JUOKCHIOM yriepoa (peakuust bemna-bynyapa).

. TepMoguHaMu9ecKas XapaKTEpHCTHKA PEAKIIMN HEIIOJTHOTO TOPEHHS yTIIepoaa..

. TepmoguHaMudeckast XxapakTEepHCTHKA PEAKIIMU TOTHOTO TOPEHHs YTIepoa.

. Kunernxa u MexaHu3M ropeHus ra3000pa3sHoro TOIIHBA.

. Kunernka m MexaHn3M ropeHns TBEpIOro yrieposa.

. KuneTtnxa 1 MexaHn3M peakiiuy ra3u(uKauy yriepoaa JHOKCHIOM yriiepoaa (peakmus bemia-Bynyapa).

10. TepmoauHaMuUecKas XapaKTEpUCTHKA peakLuii 00pa3oBaHMs U TUCCOLMAIIMHN KapOOHATOB.

11. TepmoauHaMHu4ecKast XapakTEPUCTHKA PEaKLUi 00pa3oBaHys M AUCCOLMALINY OKCHIOB.

12. KuneTnka 1 MEXaHN3M peakiiiidi 00pa30BaHUS U UCCOIHAIIH KapOOHATOB U OKCH/IOB.

13. Ilporecc BOCCTaHOBIEHHUS B 00Ias TEPMOJMHAMUYIECKAs XapAKTEPUCTHUKA OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB.
OmnpeneneHus NpsSMOro ¥ KOCBEHHOTO BOCCTAHOBJICHHUSI.

14. TepmognHaMUYECKast XapaKTEPUCTHKA PEaKINii BOCCTAHOBIICHNS OKCHJIOB razaMu. CpaBHHUTEIbHAS XapaKTePUCTHKA
BOCCTaHOBHMOCTH OKCHIOB HHUKEJIS, XKeJe3a U MapraHia.

15. TepmoauHaMudeckast XapakTepHCTHKA BOCCTAHOBIICHUS! OKCUIIOB TBEPABIM YIIepOIOM. Y CIOBHS NPSIMOTO BOCCTAHOBIECHUS U
TeMIepaTypa Hauaja psMOoro BOCCTaHOBJICHHUSI.

16. TepMoauHaAMHKa BOCCTAHOBJIEHHS OKCHJIOB JKelle3a MOHOOKCH/IOM yTiieposa. JliarpaMMa paBHOBECHOTO COCTaBa ra3oBoil (ha3wl
JUTS peakLuil KOCBEHHOT'O BOCCTaHOBJIEHHUS OKCHJIOB XeJie3a U CpaBHEHHE BOCCTAaHOBUTENbHOM criocodnoctn CO u H2 npu
pa3IUuHbIX TeMIepaTypax.

17. TepmoanHaMUKa BOCCTaHOBIICHHS OKCHJIOB XKeJle3a BOIOPOIoM. [lmarpaMmMa paBHOBECHOTO COCTaBa I'a30BOH (has3bl I peaKIIHi
KOCBEHHOTO BOCCTAHOBJICHHSI OKCHJIOB KeJIe3a ¥ CpaBHEHHE BOCCTaHOBUTENbHOH criocobHocTn CO 1 H2 npu pas3miaHbIx
TeMIeparypax.
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18. TepmoarHaMuKa BOCCTaHOBJIEHHUS OKCHJIOB XKeJle3a ¢ Y4acTHEM TBEPAOTO yriiepoja. Y CIOBHs Hadana IpsMOro BOCCTAHOBIICHUS
OKCH/JIOB JKene3a.

19. Kunernka 1 MEXaHH3M KOCBEHHOTO BOCCTAHOBJIEHHUSI OKCHJIOB.

20. Kunernka u MexaHu3M IPSIMOrO BOCCTAHOBJICHUSI OKCHJIOB.

21. CpaBHHTENbHAS XapaKTEPUCTHKA MIPOLIECCOB MPSMOT0 M KOCBEHHOT'O BOCcCTaHOBIEHUs. CTeneHb NpsSIMOr0 BOCCTaHOBJICHHUSI.
22. Mertajutyprudeckye IUIak1i: COCTaB, CTPOEHUE U POJIb B METAIYPTHYECKUX POLIECCAX.

23. MeTtaymutypru4eckre pacijiaBbl: COCTaB U aKTUBHOCTh KOMITOHEHTOB.

24. TepMoarHaAMHUYECKas XapaKTEPUCTHKA MPOIIECCOB OKUCIUTENHFHOTO paUHUPOBAHUS )KUIKOTO METAIJIa C YYaCTHUEM IIIJIaKa.
Pacnpenenenue npumeceit MEXly METaJUIOM U LIUIAKOM.

25. TepMmoauHaMuKa MpoLEcCca OKUCIEHHS yIIIEpo/a B )KUAKOM MeTajle. MUHMMaIbHOE OCTaTOYHOE COAEPKaHUE YIIIepoa.
26. MexaHu3M 00€3yTIIepOKIBAaHHS METa/lIa C YIaCTHEM IIIaKa.

27. Kunetuka o0e3yriepoxuBaus Metasia. GakTopbl, ONpeaessionne CKOpocTb 00e3yTIepOKUBAHUS B CTANCIUIABUIIBHBIX
npoleccax.

28. TepmMoguHaAMHUIeCKast XapaKTEPHCTHKA MpoIiecca PACKUCIICHU MeTalIa TITyOMHHBIM criocoboM. Packuciaurensaas
CIOCOOHOCTb.

29. TepMoauHAMUYECKast XapaKTESPHCTHKA Mpoliecca AeCyIb(ypamni KHUIKOr0 METaIlIA IUIAKOM.

30. KuneTrnka M MEXaHH3M IIporecca ecyIbQypaIiy KHIKOT0 MeTajlia [MIITaKOM.

5.2. IlepeyeHb padoT, BLINOJIHSAEMBIX N0 JUCHUILINHE (Moay1o, npakTuke, HUP) - 3cce, pedeparsl, npakTHyeckue u
pacueTHo-rpaduyeckye paéoThl, KYPCOBbIe PA0OThI, IPOEKTHI U 1P.

Jowmarnee 3aganue Ha Temy: "OmpeieieHne OCHOBHBIX TEPMOANHAMUYCCKHX XapaKTEPUCTHUK MPOIIECCOB B TOMCHHOM U
craneniaBmibHOM niepenenax” (o Bapuantam) (OI1K-4.1-31, OIIK-4.1-V1, OIIK-4.1-B1, I1K-1.4-31, I[IK-1.4-VY 1, I1K-1.4-B1).

Oo6nem nomamnrHero 3aganus — 15-20 ctp. BapuaHTel 3agaHuii IPUBEACHHI B YI€0HO-METOANIECKOM TOCOOHH.
OdopmiteHHOE HOMalIHee 3aJaHue caaeTcs Ha Kadeapy MeTauryprudeckux TEXHOJIOTUH 1 o6opynoBanus. [IpaBunsHo
BBITIOTHEHHOE 3aJaHIe CUNTACTCS 3a4TeHHBIM. /loMaIniHee 3a/1aHre, BRIIOITHEHHOE HEBEPHO MM MIMEIOIIee 3aMeUaHus,
BO3BpaIaeTcs Ha JOpadoTKY.

5.3. OueHo4yHbie MaTepHaJIbl, HCNOJb3yeMble I IKk3aMeHa (onucaHue OMJ1eToB, TECTOB M T.I1.)

DopMoii TeKyIero KOHTPOIIS ABISIOTCA KOHTponbHEIE pabotsl (OI1K-4.1-31, OIIK-4.1-Y1, OIIK-4.1-B1, [1K-1.4-31, [1K-1.4-V1,
[IK-1.4-B1):
Hmxe npencraBieHs! 00pa3isl OHIETOB A KOHTPOJIBHBIX paboT BIIMCEMEHHON (opme.

DemepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIBHOE YIPEXKICHHE BRICIIIETO 00Pa30BaHH
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
HogoTpountxuii Gpumman

Kadenpa meranmmyprudeckux TEXHOIOTHI U 000pyIOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne 0

JucrmmumHa: «TepMoniHaMAKa 1 KHHETHKA METAINTYPTHIECKIX ITPOIIECCOBY

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpoduns noarorosku: «MeTamuryprust 4epHbIX METAIIOBY»

®dopma 00ydeHHs: OuHAs

®dopma npoBeICHNS KOHTPOIBHOH PabOThI: MUCEMEHHAS

Bormpoc. TepmonuHaMugeckas XapaKTepUCTHKA PEaKIUH TOPSHUS MOHOOKCHIA YTIIepOoa.

3amada. Kapbonar skenesa HarpesaroT 1o Temiepatypsl 900 °C B razoBoit dase, conepxameit 20% CO2 npu nasinennn Poom=2-105
ITa. Byaer nmu nmpoucxoauTs qUcconManys KapOoHaTa B 9THX YCIOBHSX, €CII 3aBHCUMOCTD YIPYTOCTH TUCCOIMALIUH OT
temmeparypsr: 1g pCO2 = - 5430/T + 10,06?

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

DemepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIPHOE YIPEXKICHHE BRICIIIETO 00Pa30BaHHA
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
HogoTpoutxuii Gpumman

Kadenpa meranmyprudeckux TEXHOIOTHI U 000pyIOBaHUS

KOHTPOJIbHAS PABOTA Ne 2

BUJIET Ne 0

Jucnumuinna: « TepMonuHaMyKa U KUHETUKA METAJUTYPrHUECKHX IIPOLECCOB)

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Merammyprus»

IIpoduns noarorosku: «MeTamuryprust 4epHbIX METAIIOBY

®dopma o0ydeHHs: OuHAs

®dopma npoBeIeHNS KOHTPOIBHOM PabOThI: MUCEMEHHAs

Bomnpoc. [Iponecc BocctaHOBICHUS M 00111ast TEPMOJMHAMHYECKAsk XapaKTEPUCTHKA OKUCIUTEIbHO-BOCCTaHOBUTEIIHBIX
nporeccos. OnpezneneHus NpIMOro 1 KOCBEHHOTO BOCCTaHOBIICHHSI.
3agaga. OnpenenuTs PacCKUCIUTENbHYIO CTIOCOOHOCTD aTIOMUHHS TIpH TeMmeparype Meramuia 1600 °C 1 ocTaTo9HOM cofep:KaHuu




amomuHus B Metaiuie 0,1%. IIpu pemenny 3aga4y CUUTaTh, YTO KOMIOHEHTHI MeTallIa 00pa3yIoT UAeaTbHbIH pa30aBIeHHBIH
PacTBOp, a MPOIYKTOM PACKUCICHHS SIBIAIOTCS YUCThIE OKCU/IBL. TemrepaTypHast 3aBUCUMOCTh KOHCTAHThI PaBHOBECHS PEaKIINU
2Al + 3[0] = AI203(B) mmeer Bux: Ig K =64900/T —20,63.

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

Dopmoii TPOMEKYTOYHON aTTeCTallMy Mo AUCHUILIINHE siBisieTcs 9k3ameH (OI1K-4.1-31, OIIK-4.1-Y1, OIIK-4.1-B1, I1K-1.4-31,
IK-1.4-V1, [IK-1.4-B1).
Hwxe npencrasien obpaser Ounera Ui 9K3aMeHa, POBOJUMOTO B YCTHOH (opMe.

®enepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YIPEXKICHHUE BBICIIIEr0 00pa30BaHus
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
Hosotpourxkuii ¢punnan

Kadenpa Meraiuryprudeckux TEXHOJIOTHI U 000pyA0BaHUS

BUJIET K DK3AMEHY Ne 0

JucrumnumHa: «TepMoauHaMHUKa 1 KHHETHKA METAILTYPTHIECKHIX ITPOIIECCOBY

Hanpasnenue noarorosku 6axanaspos: 22.03.02 «MeTtammyprus»

[Tpodune nmoaroroBku: «MeTamtyprust Y4epHBIX METAILIOB

®dopma 00ydeHUs: OTHAs

®dopma npoBeIeHUS SK3aMEHa: yCTHas

Bonpoc 1. Tepmonunamudeckast XapakTepUCTHKa PEAKIIMY TOPEHUS MOHOOKCH A YIIIEpoAa.

Bompoc 2. Kurernka 1 MexaHU3M Hpoliecca AecyIb(ypanus KUIKOT0 MeTalia IUIAKOM.

3agaua. OnpenenuTh KOHLEHTPAIMIO yriepoaa B paciuiase Fe-C, Haxos1meMcs B paBHOBECHH CO IUTaKoM, cogepskamuM 30 %
(mombH.) FeO mpu 1600 °C, ecmu st p. [C]+H(FeO)={CO}+Fe AG = 98745 — 90,58+T, Jl»x/monb. Cunurath y(FeO) = 1, fc = fFe = 1.

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

Jucraniuonno sk3aMen mpoBoautcs B LMS Canvas.

O0pa3sernr 3aaHuii 1711 9K3aMeHa, IPOBOAUMOro muctanimonto B LMS Canvas (OITK-4.1, TTK-1.4):

OIlK-4.1-31

1) Ilporecc mepeBoaa B paCTBOP U3BJIEKAEMOI0 METallla IIyTeM BO3ACHCTBHS Ha PYAY CIEHUATbHBIMH PACTBOPUTEISIMU C
MOCJICTYIOIIUM BBIJICIICHHEM METAIJIOB WIIM UX COSIUHEHHUI M3 PACTBOPOB HA3bIBACTCS:

1. BBINIETAYHBAHUE;

2. BOCCTaHOBJICHHUE;

3. ¢pnoranus.

2) Peakmuu pa3noxeHus KapOOHATOB:
1. »HIOTEpMUYECKHUE;
2. BK30TEPMHYECKHE.

OIIK-4.1-VY1:

1) Yem BbIlIe mapiuagbHOE JaBIeHUE KUCIOPOAA B ra30BOM CMECH, TeM:
1. HIMKE ee OKHCIIMTEIIbHAs CIIOCOOHOCTE;

2. BBIIIIE €€ OKMCINTEIbHAS CIIOCOOHOCTD;

3. He BIHAET Ha OKUCIUTEIBHYIO CIIOCOOHOCTh Ta30BOif CMECH.

2) OrpunarensHbIe BETHIHHBI 3HepTruH [ HOca B peakIusIX CBUICTEIBCTBYIOT O:
1. HU3KOU IPOYHOCTH COEAUHEHUH, SBISAIOIIUXCSA IPOTYKTAMU PEaKIUH;

2. BBICOKOH NMPOYHOCTH COCTUHEHUMH, SBISIOUINXCS MPOAYKTAMH PEaKLuii;

3. HEBO3MOXKHOCTH IPOTEKAHUSI PEAKIIHH.

[K-1.4-31:

1) I'a3, B koTOpOM 3HAUUTENbHAS JOJIS YaCTULl HOHU3UPOBAHA, Ha3bIBAETCS:
1. mra3mMoii;

2. TOpsS/YUM ra3oM;

3. HEUTpaJIbHBIM Ta30M.

2) Peakmun ropeHus yrieposa sBISFOTCS:
1. reTeporeHHbIMY;

2. TOMOT€HHbIMU;

3. mudPy3nOHHEIMU.

[IK-1.4-V1:




1) Uro MOXKHO OIpeaenuTs, onb3ysck npuaimnoM Jle-Illarense?
1. TeMnepaTyphbl M IaBJICHHS HA CMEIICHHE PABHOBECHS;

2. KOIMYECTBO 00Pa3yIOMUXCs MTPOTYKTOB PEaKIIuii;

3. HMUEro u3 IepeYUCICHHOTrO.

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

B cucreme oneHku 3HaHUH, YMEHUH U HAaBBIKOB IO Pe3yIbTaTaM IMPOBECHUS KOHTPOIBHBIX PA0OT B MHCHMEHHOU (hopme
UCIIOJIB3YIOTCS CIENYIOIME KPUTEPUU:

«OTIU9IHOY - 3a MOJTHOE OBJIAZICHHE COZIEp’)KaHUEM ydeOHOro MaTepuaa, BIaeHne OHATHIHHBIM allapaToM, yMEHHE pelaTh
[IPAaKTUYECKUE 3a/1a41, TPAMOTHOE, IOTUYHOE U3I0KEHUE OTBETA.

«XOpOIIOoy - €CIIH CTYACHT IOITHO OCBOMII Y4eOHBIN MaTepHal, BiIageeT MOHATHIHBIM allapaToM, OCO3HAHHO IIPUMEHSET 3HAHUS
JUISL pEILICHHs TIPAKTHYECKHX 3a/1a4, TPAMOTHO M3JIaraeT OTBET, HO COAepkaHue 1 (hopMa OTBETa MMEIOT HEKOTOPBIE HETOYHOCTH.
«Y IOBJIIETBOPUTEIHHOY - €CITH CTYAEHT OOHAPy>KMBAET 3HAHWE U IIOHUMAaHIe OCHOBHBIX MOJIOKEHHUH YIe0HOr0 MaTepHaa, Ho
U3Jaraer ero HeloJHO, HEMOCJIEA0BATENBHO, JOIyCKAaeT HETOUHOCTH B OLIPEIEICHUE IOHATU, B IPUMEHEHUY 3HAaHUU 71 PELLCHUS
MpaKTHYECKUX 3a/a4, HE yMeeT J0Ka3aTeIbHO 000CHOBATh CBOM CY KJIECHHUS.

«HeynoBeTBOPUTENBHOY - €CITU CTYICHT UMEET pa3po3HEHHBIC, OECCHCTEMHBIC 3HAHUSA, HE YMEET BBI-ACIIATh TJIABHOE U
BTOPOCTETICHHOE, AOITyCKaeT OMIMOKH B ONpEAeIeHHe MOHATHH, HCKaXKaeT X CMBICT, OECTIOPSIOYHO M HEYBEPEHHO M3/1araer
Matepua, He MOKeT IPUMEHSTh 3HAHUS JUIS pelIeHHs IPaKTUIEeCKUX 3a/a4; 3a MOJIHOE He3HAaHHE U HEMOHNMaHUe yueOHOTo
MaTepuajla UM OTKa3 OTBEYaTh.

IIpu npoBenexnn 3x3aMeHa B (hOpMe YCTHOTO ONIpOca KPUTEPHUSMH OLEHKHU SBISIOTCS:

«OTIUYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaJeeT TEPMUHONIOTHEH, IeNaeT apryMEeHTUPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, IPUBOANT IPUMEPBI, II0OKa3bIBAET CBOOOIHOE BIaJCHHE MOHOJIO-THYECKON PEUbI0 U CIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIUE BOIIPOCHI.

«Xopowo» - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaleeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIbI M 0000IIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHbIC OLINOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSITENIBHO WM IIPU HE3HAYUTENBHOW KOPPEKLIUH [IPENIOJaBATENIEM.

«Y IOBIETBOPUTETBHOY» - CTYAEHT IEMOHCTPUPYET HErTyOOKHE TEOpPEeTHIECKIE 3HAHUS, TIPOSBIIAET cabo copMHupoBaHHEIE
HaBBIKU aHAJIM3a SIBJICHUI U IIPOLECCOB, HEIOCTATOYHOE YMEHHE IENIaTh ApIyMEHTUPOBAHHbBIE BHIBOABI M IIPUBOJUTH IPUMEDHIL,
TMIOKa3bIBAaET HE JOCTATOYHO CBOOOHOE BIIa/ICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U MOCIICA0BATENLHOCTBIO H3II0XKEHHS, JIEIacT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOJIBKO NP KOPPEKIINH MPEIIOIaBaTeIIeM.

«HeynoBneTBOpUTEIBbHO)» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeeT JeIaTh
apryMeHTHPOBaHHBIC BBIBOJIbI U IPUBOAUTH IIPUMEPBI, HE BIal€eT TEPMUHOJIOTUEH, IPOSBIIIET OTCYTCTBUE JIOTUYHOCTH U
TIOCJIE/IOBATENEHOCTHIO M3JIOKEHHS, JIeflaeT OIIMOKH, KOTOPBIC He MOYKET MCIIPABHUTh Jake ITPH KOPPEKIIUH IpeTIojaBaTesIeM.

Ipu npoBeeHIH KOHTPOIBHBIX pabOT U 3K3aMeHa B (popMe KOMIIBIOTEPHOTO TECTHPOBAHUS KPUTEPHUSIMHU OLICHKH SBIISIOTCS:
«OTimaHOY - oydenue 6omnee 90 % 6ayIoB IO TECTy IPH BHIIOIHEHUH TECTA 33 PErIIaMCHTHPOBAHHOE BPEMSL.

«Xoporio» - momyderue ot 75 10 90 % GaIIIOB 1O TECTY MPH BHIMIOIIHEHUH TECTA 32 PETJIAMEHTHPOBAHHOE BPEMSI.

«Y IOBIETBOPUTETBHOY - oTydeHue oT 60 10 75 % 6anoB 1o TECTy IPH BBHIIIOIHEHUH TECTA 3a PETJIAMEHTHPOBAHHOE BPEMsl.
«HeynosnerBopurenbHo» - noinyueHue menee 60 % 0ansioB Mo TeCTy.

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jqutepartypa

6.1.1. OcHoBHasi lUTEpPaTYypa

ABTOpHI, COCTaBUTEIH 3arnaBue bubnmorexa W3maTenscTBO, TOA, 311. aapec
JI1.1 |Mumnaes IO.A,, DH3UKO-XUMUS B M.: MUCuC, 2001,
Sxosnes B.B. MeTaJuTypruu: YdaebHoe
nocobue
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOpHI, COCTaBUTEIH 3arnaBue bubnmorexa W3maTenscTBO, TOA, 31. aapec
JI2.1 |Ilapepun C.H., Teopust u pacuéTsl M.: MUCuC, 2002,
Oununmos B.B. METAJUTyPrHYECKUX CUCTEM U URL://elibrary.misis.ru/action.php?
mpoiieccoB: YueOH.mocoone kt path info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=2968
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3armaBue Bubmmorexa W3narenscTBo, rox, 311. ajxpec
JI3.1 |Ianosanos A.H. Teopus MeTanIypruaecKux H® HUTY "MHUCuC", 2015,
MpoLeccoB: Y4ueOHO- http://elibrary.misis.ru/action.php?
METOAMYECKOE TTOCOOHE kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10574

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»

21 |H® HUTY "MUCuC"

www.nf.misis.ru




32 |Poccuiickas HayuHas 37eKTpOHHAs OMOIHOTEKA www.elibrary.ru

73 |HOb HUTY "MUCuC" www.elibrary.misis.ru

24 | KubepJlennnka www.cyberleninka.ru

6.3 IlepeueHb MporpaMMHOro oéecneyeHus

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX

8. METOJJUMYECKHUE YKA3AHUSA JJI1 OBYYAIOIIIUXCA

OcBoeHNEe TUCIUIUIMHEI TIPE/IIoiiaracT Kak IpoBeIeHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHI, TaK U paboTy B AJIEKTPOHHOH
nHpopmarmorHo-o6paszoBarensHoi cpene HUTY «MUCuCy» (3MOC), 9acTbio KOTOPOH HENOCPEICTBEHHO IIPETHA3HAYCHHOHN JUIs
OCyIIECTBIIEHUs] 00pa30BaTENBHOrO Mpoliecca sBIsSeTcs DNeKTPOHHbIN 00pa3oBarenbHblii pecypc LMS Canvas.

PexomeHanmm 1mo yCrenrHoMy OCBOSHHUIO Kypca B TPaIUIIMOHHON GopMe.

JI71s ycnenHoro yCBOSHUs TEOPETHYECKOr0 MaTepraia He00X0IUMO PEryJISiPHO MOCEIATh JIEKIUHU, TIEPEIUTHIBATD JIEKITUOHHBII
MaTrepua, 3HaYUTENbHOE BHUIMAHKE YICISATh CAMOCTOSATECIBHOMY H3Y4YCHHIO TUCIUTUTHHBL.

YcrnemHoMy 0CBOGHHIO Kypca TakKe TIOMOKET BeJICHHE TEPMUHOJIOTMIECKOT0 CIIOBApsI, YTO MO3BOJINT OBICTpEe yCBaUBATh
TEOPETUIECKUI MaTepuall, TpaMOTHO CTPOUTH CBOIO PeUb MPH YCTHHIX M MUCHMEHHBIX OTBETAX.

IIporpamMma TUCHHUILIHHBI BKJIFOYACT JICKIMOHHBIC U MPAKTUYCCKHUE 3aHATHS, BBIMOIHEHUE TOMAIITHETO 3a1aHHS.

JlomaniHee 3a1aHHe OTIMYACTCS 3HAYUTEIFHBIMU 3aTPaTaMH BPEMEHH M TPeOyeT OT CTy/IeHTa 3HaHHUH JICKIIMOHHOTO MaTepuara,
MaTepHaioB Y4eOHO-METOMYECKOTO MOCOOHS 110 TAHHOW AUCITUTLTIHE ¥ OOJBIIOT0 BHUMAHHS. B CBSI3M ¢ 3TUM, NPH TUTAHUPOBAHUH
CBOEH caMOCTOSATENBFHON pabOTHI BaM CIIeAyeT YUYUTHIBATD, YTO MPOMYCK JIEKIIMOHHBIX 3aHATUN 1 HEBHUMATEIbHOE OTHOILIEHNE K
U3YYCHHUIO YYCOHO-METOMYCCKOTO ITOCOOUS CYIECTBEHHO OCIIOKHHT BBITOJHEHHE TOMAIITHET0 3a1aHHS.

IToaroToBka K BEIMONHEHUIO JOMAITHETO 3aIaHHsI 3aKIIF0YAETCs B U3yUYSHHN COOTBETCTBYIOIIETO yU4eOHO-METOIUIECKOTO TIOCOOUS 1
cTa”mapToB 1o odopmiieHnto pabot. OdhopmileHHOE JOMaITHee 3aJaHue CAACTCS Ha Kadeapy MEeTaILTypriuecKiX TEXHOJIOTHHA 1
obopynoBanus. JloMalHee 3aJaHUE CUUTACTCS BBITIOIHEHHBIM, €CIIM OHO 3a4TEHO MPEMOaBaTEeNIeM, BEAYILIIM 3aHSTHSL.

VYyacTue B IPaKTUYECKHUX 3aHATHAX TPEOYET OT CTYICHTOB BEICOKOH CTEIICHH CaMOCTOSITEIIBHOCTH U CIIOCOOCTBYeET Ooliee
TIIyOOKOMY OCBOCHHIO TEOPETUIECKUX MOJIOKEHUH U MX MPAKTHYECKOT0 UCIIONb30BaHuA. [10 HHIMBHUYTbHBIM UCXOTHBIM JTAaHHBIM,
BBIJITaBAEMBIM B Hadalle MPAKTUYECKUX 3aHATHH, HEOOXOAMMO MPOBECTH CAMOCTOSATENILHBIE PACUETHI M CAETATh BHIBOIBI IO
MOTYYCHHBIM PE3yJIbTaTaM: O XapaKTepe MOMyYCHHBIX TaHHBIX U 00 MX COOTBETCTBHHU PEabHBIM ITPOU3BOICTBCHHBIM BEITUYNHAM.
IToaroTroBka K SK3aMeHy IO TUCIMIUTHHE 3aKTI0YACTCsl B U3YYCHHH TEOPETHUECKOTO MaTepralia o KOHCIIEKTaM JICKITHH,
HCTOYHHUKAM OCHOBHOH U JIOTIONTHUTEIBHON JTUTEPATYPHI, BKIIIOYASI TEMBI CAMOCTOATEIEHOTO H3YYECHUSI.

PexoMeHaaIuy 1o 0CBOCHUIO AUCLHUILUINHBI B AUCTAHIIMOHHOH (opMme.

LMS Canvas 1mo3BoJisieT HCIOJIB30BaTh CIIEIHANBHBII KOHTCHT M 3JIEMEHTHI 3JICKTPOHHOTO 00YYEHHS M AUCTAHITHOHHBIX
obpa3zoBarensHbIX TexHoTorui. LMS Canvas ucronb3yercs MpeHMyLIIECTBEHHO I ACHHXPOHHOTO B3aUMOACHCTBHS MEX Ty
y4acTHHKaMHU 00pa30BaTeIbHOrO MpoLecca MOCPeACTBOM ceTu «HTepHeT».

Yrto0b! 3¢ PEeKTHBHO UCTIONH30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:
1) 3aperucTpupoBarbcs Ha Kypc. [t 9TOro Hy»KHO TIEPENTH 0 CChUIKE, BBIAABaeMON COTPYJHUKAMU JIeKaHATA WIH
npenogasareneM. JIOTMH 1 apoib COBIAAAET € JIOTMHOM U napojeM oT JmuHoro kabunera HUTY MUCuC;

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

3)B pyOpuxe «Moxynm», 3aX0/s B COOTBETCTBYIOIINE Pa3Ieibl H3ydaTh ydeOHbIe MaTepHalbl, pa3MeIIeHHbIE IpernoaaBareneM. B
T.4. NIOJIb30BAThCS TUTEPATYPOIl, PEKOMEHI0BaHHON MpenogaBaTeneM, Nepexo s Mo CChUIKaM;

4)B pyOpuke «brOIIOTEKa» BO3MOXKHO ITOIOMUPATH IS BEIITOJHEHHMS MIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE Pa0OTEHI,
KypCOBBIE PabOTHI/TIPOEKTHI) 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 ycTaHOBIICHHBIC CPOKH BBITIOIHUTD pabOTY(bI), TTIOATPY3UTH 31€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (Daii1 paboTh
cienyomuM oopa3oM (Ha3BaHUe MpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Ecmu pabota conepsKuT pucyHKH, (JOPMYIIBL, TO C IENbI0 COXpaHEeHHs (JOPMaTHPOBAHUS ee Hy KHO MOATpY>kaTh B pdf popmare.
Pabora, noarpy»xaemas Assi IPOBEPKH, TOIKHA:

- coZepKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JIUCT, BBEICHNE, OCHOBHYIO YacTh, 3aKJIFOUCHHE, CIINCOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTesb B TEUEHHE YCTAHOBIEHHOTIO CpoKa (He Ooliee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell OH yka3pIBaeT Kak IOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMedaHus. [Ipyu HaIWIuu B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTH €€ 3aHOBO IS TOBTOPHOH mposepku. [Ipu aTom
Ba)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa0OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIIEHNE 0 HapyIIeHHH CpoKoB. [1o
OKOHYAaHUH CEMECTpa MOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuke «TecTb» IPONWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MelleHHbIH B pyOprke « Momynny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUSD YUTATh OOBSBICHI, pa3MeIlacMble IPENoAaBaTeNieM, 1aBaTh 00PATHYIO CBA3E;

9)B pyoOpuke «O0CyX IeHHU» CO31aBaTh 0OCYKAEHUS U y4acTBOBATh B HUX (00CYKIAIOTCS 00IINE MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOprKa Takxke MOXKET OBITh NCIIONB30BaHa JJIsl B3AMMHOMN ITPOBEPKH;
10)posBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOTO B3aMMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTEeIBHOTO MPOIecca IIOCPEACTBOM CETH
«HuTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToObI TOJTHOILIEHHO UCTIONB30BATh €70 BO3MOXKHOCTH HY>KHO




yCTaHOBUTSH npuinokeHne MS Teams Ha nepcoHanbHbIN KoMIbIOTep U TenedoH. CTapocTaM HYKHO co31aTh rpymmy B MS Teams.
YuacTue B rpymnme no3BossieT:

- CIyLIaTh JIEKLUH;

- paboTaTh HA MPAKTUYECKHUX 3aHATHSAX;

- OBITH Ha CBSI3H C IIperojaBaTelieM, 3a/1aBasi eMy BOIPOCH! MM OTBEYask Ha €ro BOIIPOCHI B 00IIEM daTe Pyl B paboyee BpeMs ¢
9.00 1o 17.00;

- OCYUIECTBIISITH COBMECTHYIO paOOTy HaJ TOKyMeHTaMH (BKJIaaka «Daiiibl).

IIpu npoBeneHNy 3aHATUH B TUCTAaHIMOHHOM CUHXPOHHOM (popMaTe Hy»KHO BCerja paboTaTh ¢ BKIIOYEHHOH KaMepOoH.
Hckinrouenne — eciiy nperoAaBaTelb IMOMPOCUT OTKIIOYHT KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbIIMMu romexamu. Ha aBarapkax
JIOJDKHBI OBITh HCKITIOYUTENBFHO JIETIOBBIE (OTO.

IIpu npoBeneHNH JIEKITMOHHO-TIPAKTHUECKUX 3aHATUI BeeTCA 3aliCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH NIPUCYTCTBUS HA HEM WIIH ITPU HEOOXOAUMOCTU BHOBb OOPATHTCS K MaTepPUaly U 3aHOBO €TI0 IPOCMOTPETh.




