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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | Lens - hopMupoBaHNE 3HAHUH O PU3NKO-XUMHIECKIX 3aKOHOMEPHOCTSIX METAJUTypIHUECKUX IPOIIECCOB.

1.2 |3agaun:

1.3 | - M3y4nTH QUBUKO-XHMMUIECKHE OCOOCHHOCTH METAJLTypITHIECKHX MPOIIECCOB;

1.4]- HU3YyYHTH 0COOCHHOCTH BOCCTAHOBIIEHHUS M OKHCJICHHS JIEMEHTOB M3 COOTBETCTBYIOIIIMX OKCHIOB;

1.5]- Hay4IuTb OLCHMBATH TCPMOJANHAMUYCCKYIO BO3MOKHOCTD IMPOTECKAHU METAJITYPTUICCKUX pCaKL[I/Iﬁ B 3aBUCHUMOCTH OT
Pa3INYHBIX yCJ'[OBHﬁ.

2. MECTO JUCIIMITIJINHBI MOAYJIA, ITIPAKTHKH, HUP) B CTPYKTYPE OIIOII BO

Hukn (paznen) OOIT: | b1.B.JIB.1

2.1 | TpeGoBaHus K NpeaBapuTeIbHON MOAr0TOBKE 00y4aloLerocs:

2.1.1 | MexaHuKa >KHIKOCTH U Ta30B

2.1.2 | ®usnyeckast XUMHS

2.2 | AucuMnJMHbI ¥ NPAKTUKH, 1JI51 KOTOPbIX 0CBOEHNE TaHHOW AUCUHMIIMHBI (MOIYJIs1) HEOOXO0IMMO KaK
npeauiecTBylouiee:

2.2.1 | TocynapcTBeHHast HTOrOBast aTTeCTalUs

2.2.2 | KypcoBas HaydHO-HCCIe0BaTeNbCKas paboTa (4acThb 1)

223 Teopm{ 1 TCXHOJIOTHMA OKYCKOBAaHHUA CBIPbA U JOMCHHOI'O IPOMU3BOJACTBA

2.2.4 | KypcoBas HaydyHO-HcCe0BaTeNnbCcKas paboTa (4actpb 2)

2.2.5 [ Teopust 1 TeXHOIOTHsI IPOU3BOJICTBA CTAN

2.2.6 | OnexTpoMeTamIyprus cTayu U GeppocIiiaBoB

2.2.7 | KypcoBas HaygHO-HcCiIe0BaTeNbckas padboTa (4actsb 3)

2.2.8 | CnenmaabHble cTaIH

3. HEJIU JUCHUIIJIMHBI (MOAYJIsA, IPAKTUKH, HAUP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMHU
KOMIIETEHIIUAMMA, KOTOPBIE JOJI2KHBI BBITh JOCTUT'HYThI OBYYAIOIIIUMCS

OIIK-4.1 : T'OTOBHOCTb COYETATH TEOPHIO H MPAKTHKY A5 PellIeHUs] HHKEHePHBIX 3a1a4

3HaTh:

YpOBCHB 1 OCHOBHI TEPMOJUHAMUYCCKOTIO 1 KHHETUYCCKOI'O aHaJIM3a BBICOKOTEMIICPATYPHBIX IPOLECCOB MOJIYICHUA YCPHBIX
MCTaJIlIOB

Yposens 2

Yposens 3

Ymern:

ypOBeHB 1 HpOBOZ[I/ITB OLCHKY TCPMOJANHAMUYCCKUX U KHHCTUYCCKUX XaPAKTCPUCTHUK MMUPOMETAJUTYPTUICCKUX MIPOILIECCOB

YposeHs 2

Yposens 3

Baanernb:

YpOBGHB 1 HagbikamMu MIPOBCACHUA (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IX pac4ycToB (1)a30130r0 1 XUMHUYECKOI'0 COCTaBa PaBHOBCCHBIX CUCTEM

YposeHsb 2

Yposens 3

IIK-1.4 : T'oTOBHOCTb HCII0Jb30BATH OCHOBHBIE MOHATHSA, 3AKOHbI U MOJA€E/IH TEPMOIUHAMUKH, XUMHUYeCKOi KHMHETHKH,
nmepeHoca Temjia 1 MacCbl

3HaTh:

VYposens 1 | Teoperndeckue 3aKOHOMEPHOCTH METALTYPTHIECKHX ITPOIIECCOB

Yposens 2

Yposensb 3

Ymers:

VYpoBenb 1 | BRIOMHATE TEPMOJMHAMUYECKUI U KHHETUYECKUH aHAIN3 BBICOKOTEMIIEPATYPHBIX IIPOLECCOB MOJIyYE€HHSI YEPHBIX
METAJUIOB

YposeHs 2

Yposens 3

Baanernb:

VYposens | | HaBblkamu poBeieHHs (PU3NKO-XUMHUYECKUX PAacIeTOB IPIMEHUTEIBHO K CHCTEMaM H IpoleccaM YepHOU
METAJULypIriy




YposeHs 2

Yposens 3
4. CTPYKTYPA U COAEPKAHUE JUCIUIIVIMHBI MOAYJIA, IPAKTUKHU, HUP)
Kon HaumeHoBaHMe pa3eioB U TeM /BUJ 3aHATHS/ Cemectp / | Yacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHS Kvype M
Paznen 1. 'openue TonjuBa, 1Mccouuanus u
o0pa3oBaHHe KapOOHATOB M OKCH/IOB.
1.1 TepMoauHaMU4ECKUE 3aKOHOMEPHOCTU FOPEHUS 5 6 I1K-1.4 JI1.1J12.1J13.
TOIUIMBA B METAJUTypIHYecKuX mponeccax /JIex/ OIIK-4.1 1
212232324
1.2 Kunernyeckrie 3aKOHOMEPHOCTH TOPCHUS 5 4 TIK-1.4 JIT.1JI12.1J13.
TorunBa /Jlex/ OIIK-4.1 1
31 32 33 54
1.3 TepmonuHaMIKa U KMHETHKA PEaKIid 00pa30BaHUs 5 4 IIK-1.4 JI1.1J12.1J13.
U Aucconranyu kapoonaTtos /JIex/ OIIK-4.1 1
212232324
1.4 TepmomuHaMIKa U KHHETHKA PEaKIid 00pa30BaHUs 5 4 I1K-1.4 JI1.1J12.1J13.
M IMCCOIMALINU OKCUIOB MeTailioB /JIek/ OIIK-4.1 1
21222324
1.5 Pacuer paBHOBECHOTO cocTaBa rasa B peakLUsIX 5 9 TIK-1.4 JIT.1JI12.1J13.
ropenus torutusa /I1p/ OIIK-4.1 1
31 32 33 54
1.6 Pacuer TepMOAMHAMUUYECKUX YCIOBUM PA3JI0KEHUS 5 4 IIK-1.4 JI1.1J12.1J13. o opme
1 XUMHUYECKOTo KuneHus kapoonatos /I1p/ OIIK-4.1 1 "TexHonorus
21 322 293 54 | npobiaeMHOro
oOyueHus"
1.7 Omnpenenenue ypyroctu AUCCOIMAIIMUA OKCHIOB 5 4 IIK-1.4 JI1.1J12.1J13.
METaJJIOB U HAIIPaBJICHUsl OKUCIUTENbHBIX PEaKIUil OIIK-4.1 1
TIPH BBICOKOTEMIIEPATypHO#l 00paboTKe 013233 54
metaiuioB /TIp/
1.8 Pemenne 3a1au U3 1OMalIHEro 3a1aHus 10 pas3fely: 5 12 IIK-1.4 JI1.1J12.1J13.
"TopeHue TOIUIMBA, AUCCOLMANUS U 00pa30BaHHe OIIK-4.1 1
kapOoHaToB 1 okcuoB". /Cp/ 213223354
1.9 IToaroToBka K MpakTU4YeCcKuM 3aHATHAM /Cp/ 5 4 TIK-1.4 JIT.1JI12.1J13.
OIIK-4.1 1
31 32 33 54
1.10 IoaroToBka k KoHTpoJBHOH padoTe Nel /Cp/ 5 10 TIK-1.4 JIT.1J12.1J13.
OIIK-4.1 1
31 32 33 54
1.11 KonrponeHas padota Nel /TIp/ 5 1 IIK-1.4
OIIK-4.1
Paznen 2. OKMCJIMTETbHO-BOCCTAHOBUTEIbHbIE
npouecchl B JOMEHHOM M CTAJIENJIABUIbHOM
nepeeaax
2.1 TepMoarHaMuKa 1 KHHETHKA MTPOLIECCOB 5 4 TIK-1.4 JIT.1J12.1J13.
KOCBEHHOTO BOCCTaHOBJIEHUSI OKCUJIOB OIIK-4.1 1
MeTaioB. /Jlex/ 31 32 33 54
2.2 TepMoarHaMHUKa 1 KHHETHUKA MTPOLIECCOB MPSIMOTO 5 4 TIK-1.4 JIT.1JI12.1J13.
BOCCTAHOBJICHHS OKCH/IOB MeTaIIOB. /JIex/ OIIK-4.1 1
31 32 33 54
2.3 TepMoarHaMMKa U KUHETUKA PEAKIIUU 5 4 TIK-1.4 JI1.1J12.1J13.
00e3yriiepoKMBaHUS METAJUIMYECKOTO paciiiaBa pu OIIK-4.1 1
OKHUCITUTEIBHOM papuHupoBaHuH. /JIek/ 212223 54
2.4 TepMoauHaMuKa M KUHETHKA [IPOLIECCOB 5 4 IIK-1.4 JI1.1J12.1J13.
pacKUCIICHUs, Aera3alui U padHHUPOBAHUS OIIK-4.1 1
MeTaJlla OT BPeIHbIX pumeceil. /JIex/ 0135233 54
2.5 OmnpeneneHue TepMOIMHAMUYECKUX YCIIOBHIMA 5 8 TIK-1.4 JIT.1JI12.1J13. o popme
NIPSAIMOTO W KOCBEHHOTO BOCCTaHOBJIEHHS OKCHIOB OIIK-4.1 1 "TexHonorus
metamioB /IIp/ 31 32 33 B4 | mpobaemHOTO
oOyueHus"




2.6 Pacuer TepmoguHaMHUECKUX TTOKa3aTenei 5 5 TIK-1.4 JI1.1J12.1J13.
OKHCITUTENBHOTO PaGUHUPOBAHHS METATUTUICCKUX OIIK-4.1 1
pacmasos /TIp/ 212223 54

2.7 Pacuer TepMoiMHAMUYECKUX YCIIOBUH PACKUCIIECHHUS, 5 2 IIK-1.4 JI1.1J12.1J13.
Jerasaiuy 1 pahUHUPOBAHUSI METaNIa OT BPEIHBIX OIIK-4.1 1
npumeceid. /TIp/ 213223354

2.8 KoutponsHas padota Ne2 /TIp/ 5 1 TIK-1.4

OIIK-4.1

2.9 Pemenne 3a1au U3 1OMalIHEro 3a1aHus 10 pas3fAeily: 5 12 IIK-1.4 JI1.1J12.1J13.
"OKHCIUTETBHO-BOCCTAHOBUTENBHBIC IPOLIECCH! B OIIK-4.1 1
JIOMEHHOM | CTaJleTIaBIiIbHOM mepenenax". /Cp/ D1 D2 33 54

2.10 IToaroToBka K MpakTU4YeCKUM 3aHATHAM /Cp/ 5 4 TIK-1.4 JIT.1JI12.1J13.
OIIK-4.1 1
31 32 33 54
2.11 IMoaroroska k KOHTpoIbHOU padote Ne2 /Cp/ 5 10 IK-1.4 JI1.1J12.1J13.
OITK-4.1 1
31 32 33 54
2.12 IMoxroroka x 3x3amery /Cp/ 5 24 IIK-1.4 JI1.1J12.1J13.
OIIK-4.1 1
31 32 33 54
2.13 DK3aMeH 10 JUCHUIUIAHE /DK3aMeH/ 5 36 [K-1.4
OIIK-4.1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpobHbIe BONPOCHI IJIs CAMOCTOATEILHOM MOAT0TOBKH K MPOMEKYTOUYHOH aTTECTAIMM M0 UTOTaM OCBOEHMS
JUCHUILTHHBI (MoayJs, npakTuku, HUP)

Texymmii KOHTPOJIb PE3YABTATOB OCBOCHUsI Y J] B COOTBETCTBUU € paboyei mporpaMMoii U KaJleHIapPHO-TEMATHIECKUM IJIaHOM
MPOUCXOUT IIPH UCIIOIB30BAHHUH CICAYIOIIUX 00s3aTeIbHBIX HOPM KOHTPOJIS:

1. BeimostHeHNEe KOHTPOJIBHEIX PadOT B MICBMEHHOH (hopMe 1o BOTIpocaM U 3afadaM, BXOISIINM B pasaen (temy) Y/, wim B
TECTOBOM (hOopMe IO TECTOBBIM 3aaHusIM B cpene LMS Canvas.

[Tpomexyrounas arrecranus o Y/l ocymecTBisieTcs Py UCIIOIb30BAHUH CIIELYIOMNX 00s3aTeNIbHBIX ()OPM KOHTPOJIS:
1. DK3aMeH, KOTOPHI MOXKET IMPOBOJHUTCS B YCTHOH (hopMe 1o OmiIeTaM, BKIIFOYAIOIINM TEOPETHIECKHE BOIIPOCH! M 33/1a4H,
OXBAaThIBAIOIIUE BCE pa3fensl Y /I, wiu B TecToBO (opMe 1o TecTOBBIM 3aaaHuAM B cpene LMS Canvas.

l'[epequL BOIIPOCOB U BaﬂaHHﬁ 10 BUJaM TCKYLICTO KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTCCTAallUM MPCACTABJICH HUXKE.

Bompocs! k koHTponbHOM padote Ne 1 (OIIK-4.1-31, [IK-1.4-31, [IK-1.4-V1):

1. TepMoarHaMHuUeCKasi XapaKTEPUCTUKA PEAKI[MHM TOPEHHSI MOHOOKCH/IA YIIIepO/ia.

2. Ipunnun noasuxHoro pasHosecus Jle-Illatense u cnencreus us Hero. Ilpumenenue npunnuna Jle-1llatense 11 oneHKH
COCTOSIHUSI paBHOBECHSI peaKLIMU TOPEHUSI MOHOOKCHU/IA YITIepoAa.

3. TepMoarHaAMHUYECKasl XapaKTEPUCTUKA PEAKIIUH TOPEHHS BOJIOPO/A.

4. Ilpunnun noasmwxHoro pasHoBecus Jle-1llarense u cnencrus us Hero. [lpumenenne npunnuna Jle-IlaTense nms oueHku
COCTOSIHUSI paBHOBECHSI peakLMi TOpPEeHUsl BOIOPO/a.

5. TepmoarHamMHUeCKast XapaKTePUCTUKA PEaKIMK BOISHOTO Tas3a.

6. [Ipunnun noasrxkHoro paBHoBecus Jle-1llarenbe u cneacrBus uz Hero. [Ipumenenne npunnuna Jle-1llarense mist oneHkn
COCTOSIHUSI pABHOBECHSI PEaKLIMU BOJASHOTO Tasa.

7. TepmoauHaAMHUYeCKast XapaKTEPUCTHKA PeakIUU rasu(pUKalyy yriepoaa THOKCHIOM yriaepoaa (peakius bemna-Bymyapa).
8. [Mpunnun noxsmwxHoro paBHoBecus Jle-1llatenbe u cnencreus us Hero. [Ipumenenune npunnuna Jle-1llarense mist oneHkn
COCTOSIHUS paBHOBecHs peakuuu benna-bymyapa.

9. TepMoarHAMHUYECKasl XapaKTEPUCTUKA PEaKI[MH HEMIOJIHOTO TOpeH s yriiepoja.

10. [punnun noxsuxuHoro pasHoBecus Jle-1llatense u cnencrsus u3 Hero. [Ipumenenue npuniuna Jle-Illarense mist oneHKH
COCTOSTHUSI PABHOBECHS PEaKIIMU HETOIHOTO TOPEHUSs YIiiepoia.

11. TepmomHaMudeckast XapaKTepUCTHKA PEaKIIMU MOJTHOTO TOPEHUS YIIIEpoaa.

12. Mpunnun noasuxuHoro pasHoBecus Jle-1llatense u cnencreus u3 Hero. [Ipumenenue npuniuna Jle-1llarense st oneHkn
COCTOSTHUSI PABHOBECHS PEaKIIMU TIOJTHOTO TOPEHUS YIIIepo/a.

13. KnuHeTnka 1 MEXaHU3M TOPEHUS Ta3000pa3HOTO TOIUTHBA.

14. KuneTHka 1 MeXaHU3M rOpeHHs TBEpAOTo yIiiepoa.

15. Kunetuka u MexaHHU3M peakUuy ra3udukanuy yriaepoaa IMOKCUAOM yriepona (peakuus bemna-byayapa).

16. TepmomuHaMudecKas XapakTepUCTHKA Peakinii 00pa30BaHus U TUCCOIMALMU KapOOHATOB.

17. punnun noasuxHoro paHosecus Jle-1llatense u cnencreus us vHero. Ilpumenenne npunnumna Jle-laTenbe ans oueHku
COCTOSIHUSI PAaBHOBECHS PEAKLIUU TUCCOIMAIINH KapOOHATOB.

18. TepMoMHaMUYeCKasi XapaKTEPUCTHKA peaKluidi 00pa30BaHuUs M IUCCOLUAIIUN OKCHJIOB.

19. Tlpunnun noasmxHoro paBHoBecus Jle-1llarense u cnencrust us Hero. [lpumenenne npunnumna Jle-llaTenbe amns oneHku
COCTOSIHUSI PAaBHOBECHSI PEaKLIUU AUCCOIMAIIMUA OKCHIOB.

20. KuneTtrka 1 MexaHHU3M peakuuii 00pa3oBaHus U JUCCOLUAIIMHA KapOOHATOB U OKCHIOB.




IepedeHb MpaKTUYECKUX 3aJaHUN K KOHTPOJIbHO#M padote Ne 1 (o6urue popmymuposkn) (OITK-4.1-Y 1, OIIK-4.1-B1, TIK-1.4-V1,
IK-1.4-B1):

1. Onpenenuts Temneparypy xumudeckoro «kumneansd» FeCO3 (MgCO3) mpu atmochepHOM JaBleHHH, 3aIaHHOM COAEPKaHIH
CO2 B BO31yX€ U 3aBUCUMOCTH YIPYrOCTH TUCCOLIMALIUH OT TEMIIEPATYpHL.

2. Onpenenuth Temneparypy Hadana auccormanuu FeCO3 (MgCO3) mpu aTMocepHOM IaBieHuH, 3aaHHoM conepxkannu CO2 B
BO3IyXe M 3aBUCHMOCTH YIIPYrOCTH IUCCOIMAINN OT TEMIIEPaTypHI.

3. OnpenenuTh paBHOBECHOE JaBiieHHE Kucaopoa B ra3oBoii cmecu CO-CO2, Haxoaselicss B paBHOBECHHU C TBEPABIM YIIEPOIOM
MIPY 3aJIaHHBIX TEMIIEpaType | 00IIeM JIaBJICHUH B ra30Boit (ase. Pacuer Bectu 11 paBHOBecus peakimu C+1/202=CO, mmst
kotopoit AGO= - 110560 - 89,875-T, Jx.

4. Onpenenuts Bo3MoXkHOe Hanpasienue peakmuu CO2 + C =2CO npu 3aJaHHBIX TEMIEpAType, TaBICHUU ra30Boi (asbl,
KOHCTAaHTE PAaBHOBECHSI PEAKIHH JJIsI ATOH TEMIIEPATYPhl, €CIIH U3BECTEH TAK)KE COCTAB UCXOIHOM Ta30Boii (a3bl.

5. Onpenenuts Temreparypy paBHoBecus peakiuu CO2 + C =2CO ( DG0 =172130 - 177,46°T. [Ix).

Bompocs! k koHTponbHOM padote Ne 2 (OIIK-4.1-31, [1IK-1.4-31, [IK-1.4-Y1):

1. TIpouecc BoccTaHOBNIEHNUS U 001ast TEPMOANHAMHYECKAS! XaPAKTEPUCTHKA OKUCIIUTEILHO-BOCCTAHOBUTEIIBLHBIX TIPOLIECCOB.
Omnpenenenus NpsIMOro U KOCBEHHOI'O BOCCTaHOBJICHHUS.

2. TepmoauHaMuuecKasl XapaKTepUCTUKA PeaKLUil BOCCTAHOBIEHUS OKCUAOB razaMu. CpaBHUTENIbHASI XapaKTEPUCTUKA
BOCCTaHOBUMOCTHU OKCHJIOB HUKEJIS, ’KeNe3a U MapraHIa.

3. IIpunuun noasuxHoro pasHosecus Jle-Illarense u cnencraus u3 Hero. Ilpumenenne npunnuna Jle-Illatense qms oueHkn
COCTOSIHUS pAaBHOBECHSI PEaKLIMU KOCBEHHOT'O BOCCTAHOBIEHU xee3a U3 FeO MoHOOKcuaoM yrieposa.

4. TepmoauHaMHUYeCKasi XapaKTEPUCTHKA BOCCTAHOBIICHHUS OKCUI0B TBEPABIM YITIEPOAOM. Y CIIOBHS NMPSIMOTO BOCCTAHOBIICHUS U
TeMIiepaTypa Hagyajaa IpsMOr0 BOCCTaHOBJIEHHS.

5. [Ipunanun noxewxkHoro paBHoBecus Jle-1llarense u cneacrsus us Hero. [Ipumenenue npunnuna Jle-1llarense mist oneHkn
COCTOSIHUS pAaBHOBECHSI PEaKLIUU NIPSIMOIO BOCCTaHOBIIEHUS xkene3a u3 FeO.

6. TepmoaHAMKKa BOCCTAaHOBIICHUS! OKCHJIOB JKelle3a MOHOOKCHUIOM yriepoja. JluarpaMmma paBHOBECHOTO COCTaBa ra3oBoi ¢asbl
JUISL peaKLUil KOCBEHHOTO BOCCTAHOBIIEHUS OKCHUIIOB JKeJle3a U CpaBHEHHE BOCCTaHOBUTENBbHOM crtocobHocTu CO u H2 npu
pa3NUYHBIX TEMIEpaTypax.

7. TepmoauHaAMKKa BOCCTAaHOBIICHUS! OKCHJIOB JKele3a BOJOPOAOM. JlnarpaMMa paBHOBECHOTO COCTaBa ra30BOM (pa3bl AT peakIuii
KOCBEHHOTO BOCCTaHOBIICHUS] OKCHJIOB KeJ€3a U CpaBHEHHE BOCCTaHOBUTENBbHOI cnocooHoctr CO u H2 npu pasnuuHbIx
TeMIIepaTypax.

8. TepmoarHaMKKa BOCCTAaHOBIEHUS OKCUOB JK€Je3a C y4acTHEM TBEPIOro yrIepoaa. Y CI0BUs Hadyalla IPsIMOIO BOCCTAHOBIICHUS
OKCHJIOB XKele3a.

9. KuHeTnka 1 MeXaHU3M KOCBEHHOTO BOCCTAHOBIIEHUS] OKCHIIOB.

10. KuneTuka u MEXaHU3M IPSIMOIO BOCCTAHOBJIEHUS] OKCUJIOB.

11. CpaBHHTeNbHAS XapaKTEPUCTHUKA IPOIECCOB MPSIMOTO M KOCBEHHOTO BOCCTaHOBICHUS. CTENEeHb NPSIMOTO BOCCTAHOBIICHUSI.
12. MeTannypruueckue HIJaku: COCTaB, CTPOSHUE U POJIb B METAJLTYPTHUECKUX MPOLIECCAX.

13. Mertannypruueckue paciulaBbl: COCTaB U aKTUBHOCTh KOMIIOHEHTOB.

14. TepmoauHaAMHIYECKasi XapaKTEPUCTHKA IIPOIECCOB OKUCINUTENFHOTO pauHIPOBAHMS JKUAKOTO METalIa C yJacTHEM IIIaKa.
Pacnipenenenue npumMeceil Mex1y METAJIJIOM U IIJIAKOM.

15. TepMoauHaMKKa IpoLecca OKUCIEHHs YITIEPOAa B KUIKOM MeTalule. MUHMMAaJbHOE OCTaTOYHOE COJAEPKaHKE YIIIepoIa.

16. MexaHI3M 00€3yIIIepoKUBaHUS METAIIA C yIaCTHEM IIUIAKA.

17. Kunetuka o6e3yrnepoxuBaHus Metaniaa. GakTopsl, OMpeAeSIone CKOPOCTh 00e3yIIepoKUBaHNS B CTATICIUIABIIIBHBIX
nporeccax.

18. TepmoauHaMHU9ecKast XapaKTEPUCTHKA MpoIiecca PaCKUCICHISI MeTallla TITyONHHBIM crioco0oM. PackuciurensHast
CIIOCOOHOCTB.

19. TepmonuHaMudeckas XapakTepHCTHKA Mpolecca Aecyabypannn KuAKOr0 MeTaja IUIaKkoM.

20. Kunernka u MexaHn3M Ipoliecca AecynbQypar XKUAKOTO METaJlIa [IIIAKOM.

[epeuens npakTHUECKUX 3aiaHUN K KOHTPOIbHOH padote Ne 2 (obumme popmymuposkn) (OI1K-4.1-V1, OIIK-4.1-B1, IIK-1.4-Y1,
I1K-1.4-B1):

1. OnpenenuTh paCKUCIUTENBHYIO CIIOCOOHOCTD aTFOMHUHUS IIPH 33JJaHHOH TeMITepaType MeTajlla i OCTaTOYHOM COJICPKAHUH
amoMHHNSA B MeTaiute. [Ipu pereHnn 3a1aqu CANTaTh, 9T0 KOMIIOHEHTHI MeTajl1a 00pa3yloT HAealbHBIH pa30aBIeHHBIH pacTBOp, a
MPOAYKTOM PACKHUCIIEHUS ABISIOTCA YUCThIE OKCHIBL. TemnepaTypHas 3aBUCHMOCTb KOHCTaHThI paBHOBecHs peakuun 2Al + 3[0] =
AI203(1B) umeet Bua: Ig K = 64900/T —20,63.

2. OmpenenuTh PACKUCIUTETBHYIO CIIOCOOHOCTh MapraHIia IIpH 3aJlaHHOH TeMIIepaType MeTajlla U OCTaATOYHOM COZIEpKaHNI
Maprasua B merayuie. [Ipu pemieHnu 3aauu c4UTaTh, YTO KOMIIOHEHTHI MeTalllia 00pa3yloT HeanbHbIil pa30aBIeHHBII pacTBop, a
MPOIYKTOM PACKUCICHHS SBILTIOTCS YHCThIC OKCUABL TemIepaTypHasi 3aBUCHMOCTh KOHCTaHTHI paBHOBecHs peakuuu Mn + [O] =
MnO(tB) mmeer Bux: lg K= 14591/T —6,045.

3. OmpenenuTh OKUCICHHOCTh METAUIMIECKOH BaHHBI ITPU €€ KUCIOPOIHOM padMHUPOBAHUH IIPH 3aJaHHON TeMIIepaType, eClii B
KOHIIE [UIABKH [IJIAK COJIepIKall 3aiaHHOe KoimuecTBo FeO, a MeTasn coaeprkan TpedyeMoe KOJIMUECTBO YIIepoa U MapraHIia.
Pacuet mpoBoauTh ucxonas u3 pasHosecus peakiuu (FeO)= [Fe]x+[O], msa kotopoit IgK = - 6150/T + 2,6. M3BecTHBI TakKe
3HAYEHHS ITapaMeTPOB B3aNMOEHCTBHS KUCIIOPO/A C JIEMEHTaMH, PACTBOPEHHBIMH B PacIlIaBe JKeJiesa.

4. OnpenenuTh KOHLEHTPAIHIO yriiepoaa B pacmiase Fe-C, HaxoxsieMcs B paBHOBECHH CO HIJIAKOM, COIEPKAIINM 3aJaHHOE
kondectBo FeO npu onpeneneHnoi remneparype, ecnu it peakuuu [C]+H(FeO)={CO}+Fe AG = 98745 — 90,58T, J[x/M0J1b.
Cuurats y(FeO) =1, fc = fFe = 1.

5. OnpenenuTts TeMIepaTypy Hadaja mpsMOTro BOCCTaHOBIEHHS Mapranna n3 MnO npu n3BecTHOM 00IIeM JaBIEHHH B CHCTEME U
koHuenTpauu CO B razoBoii dase.




Bormpochr k ak3ameny (OITK-4.1-31, I1K-1.4-31, TTK-1.4-Y1):

. TepmommHaAMIYecKas XapaKTEpPUCTHKA PEAKIIH TOPEHII MOHOOKCHAA YIIIepoa.

. TepmoquHamMIIecKast XapaKTepPUCTHKA PEAKI[H TOPEHUS BOJOPOAA.

. TepMoquHamMHuUecKast XapaKTepPUCTUKA PEAKI[H BOISHOTO rasa.

. TepmonuHamMuueckas XapaKTepUCTHKA peakUy ra3uduKanuy yriepoa IMOKCHIoM yriepoaa (peakuus benna-bynyapa).

. TepmommHaMIYecKas XapaKTEPHUCTHKA PEAKIIIH HEMIOJHOTO TOPEHHS YIIIepoa. .

. TepmouHamMIUecKast XapaKTepPUCTHKA PEAKI[HH IIOJHOTO TOPEHHs YIIIepoaa.

. Kuneruka n MexaHu3m ropeHus razoo0pa3HOro TOIIMBA.

. Kunernka m MexaHn3M ropeHns TBEPAOTO yIiIepoa.

. Kunernka n MexaHn3Mm peakiuy ra3uQuKaIiy yraepoaa AMOKCHA0OM yriepona (peakuus bemna-bymyapa).

10. TepmouHaMuYecKas XapakTepUCTHKA peakuii 00pa3oBaHMs U IUCCOLMALMU KapOOHATOB.

11. TepMoauHaMHUYecKast XapaKTEpPUCTUKA PeaKI1ii 00pa3oBaHMs M AUCCOLMALIMU OKCHIIOB.

12. KuneTnka 1 MEXaHN3M peakIiii 00pa30BaHMS U JUCCOIMAIINN KapOOHATOB M OKCHIOB.

13. Iporecc BOCCTAaHOBIECHUS U 00IIast TEPMOJHHAMHUYECKAs XapAKTEPUCTUKA OKHCIUTETbHO-BOCCTAHOBUTEILHBIX IIPOIECCOB.
OmnpeneneHus NpsMOTO U KOCBEHHOTO BOCCTAHOBJICHHUSI.

14. TepmonuHaMIYEeCKas XapaKTEPUCTHKA PEAKIH BOCCTAHOBIICHNS OKCHOB ra3aMu. CpaBHUTENbHAS XapaKTEePUCTHKA
BOCCTaHOBHMOCTH OKCHIIOB HUKEJIS, ’KeJe3a U MapraHIa.

15. TepmoguHaMHUUeCKast XapaKTEPUCTUKA BOCCTAHOBIEHHS OKCHIOB TBEPJBIM YIIIEPOAOM. Y CIIOBUS NMPSIMOTO BOCCTAHOBICHUS U
TeMIiepaTypa Ha4yajaa IpsMOr0 BOCCTaHOBJIEHHS.

16. TepmoarHAMIKa BOCCTAaHOBIICHHS OKCHIOB JKeJie3a MOHOOKCHIIOM yriiepona. JlmarpamMma paBHOBECHOTO COCTaBa Ta30BOH (ha3bl
JUTS peakUuii KOCBEHHOTO BOCCTAHOBJIEHUS OKCHJIOB JKelle3a M CpaBHEHHE BOCCTaHOBHUTENbHOU ciocooHoctr CO u H2 npu
pasIUYHbIX TEMIIEpaTypax.

17. TepMoriHAMIKa BOCCTAaHOBIICHHS OKCHIIOB JKeJie3a BOIOPOAOM. J(narpaMMa paBHOBECHOTO COCTaBa ra3oBOM (asbl st
peakIiii KOCBEHHOTO BOCCTAHOBIICHHUS OKCHIOB XeJle3a H CpaBHEHHE BOCCTaHOBUTENbHOM criocoOHocTr CO 1 H2 mpu pa3nuyHbIX
TeMIeparypax.

18. TepMoarHaMKKa BOCCTaHOBJIEHHSI OKCHJIOB JK€JI€3a € y4aCTUEM TBEPJOIo yriiepoa. Y cI0BHs Havalla IpsMoro
BOCCTAQHOBJICHHS OKCHJIOB JKeJIe3a.

19. Kunetnka 1 MExaHU3M KOCBEHHOTO BOCCTAHOBJICHUSI OKCHJIOB.

20. KuneTHka 1 MEXaHU3M NPSIMOTO BOCCTAHOBIIEHUS OKCHUIIOB.

21. CpaBHHUTENIBHAS XapaKTEPHCTHKA IPOIIECCOB MPSIMOTO M KOCBEHHOTO BOCCTaHOBICHHUS. CTEIeHB MPSIMOTO BOCCTAHOBIICHUSI.
22. Mertamtyprudeckye IUIaKU: COCTaB, CTPOECHHE U POJIb B METAJUIyPIMYECKUX IIPOLECcCaX.

23. Metamrypruueckue pacIiiaBbl: COCTaB M aKTHBHOCTh KOMIIOHEHTOB.

24. TepMoHaMUUECKast XapaKTEPUCTHKA ITPOLIECCOB OKUCIUTEIBHOTO PAaMHUPOBAHUS JKUIKOTO METaJlIa C yJacTHEeM IIUTaKa.
Pacnpenenenue npumecei MeXx 1y METAJUIOM U IIJIAKOM.

25. TepMoquHaMHUKa Ipoliecca OKUCIEHHS YITIEpOaa B XKHIKOM MeTauie. MUHIMaIbHOE OCTaTOYHOE COJepiKaHKe yIiIepoa.
26. MexaHu3M 00€e3yriaeposKuBaHUs MeTala ¢ y4acTHEM IITaKa.

27. Kunetnka o6e3yriepoxuBanus Metamia. GakTopbl, OIPENCSIIONIHe CKOPOCTh 00€3yIrIIePOKIBAHNS B CTAICIUIABUIIBHBIX
mporeccax.

28. TepmouHaMHUY€ECKasl XapaKTEPUCTHKA MPOLiecca PaCKUCICHUSI MeTaljla TIIyOMHHBIM crioco0oM. PackucnurensHast
CIOCOOHOCTb.

29. TepMmomuHaMHUIecKast XapaKTEPHUCTHKA Mpoliecca AeCyabPypamni KUAKOTO METaIa IUIAKOM.

30. Kunetnka 1 MexaHu3M IpoIiecca Jecylbhypanui KUIKOTO METaIa MITaKOM.
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5.2. IlepeueHb MMCbMEHHBIX PadOT, BHINOJIHIEMBIX 10 AUCHUILIMHE (MOay 110, TpakTuke, HUP) - 3cce, pedeparsi,
NPAKTHYECKHE M pacueTHO-rpadmiecKue padoThl, KYPCOBBIE PA0OTHI WJIH MPOEKTHI, 0TYETHI 0 mpakTuke nwian HUP u ap.

Jomamnsee 3aganue Ha TeMy: "OnpeneneHue OCHOBHBIX TEPMOJHHAMHYCCKIX XapaKTePUCTHK IIPOIECCOB B JOMEHHOM U
cTanernaBmwiIbHOM nepenenax” (mo Bapuantam) (OI1K-4.1-31, OIIK-4.1-V1, OIIK-4.1-B1, I1K-1.4-31, [1K-1.4-V 1, TIK-1.4-B1).

O06beM nomMantnero 3amanus — 15-20 ctp. BapuaHThl 3a1aHuii IpUBEICHBI B YI€OHO-METOINIECKOM TTOCOOHH.
OdopmiieHHOE TOMaNTHee 3alaHue craetcs Ha kadeapy MeTtamryprudeckux TeXHOJIOTHI U 00opyaoBanus. [IpaBuibHO
BBITIOJIHEHHOE 3aJJaHHe CUUTAETCS 3a4TeHHbIM. JloMaliHee 3ajaHne, BHIITOTHEHHOE HEBEPHO WIIM UMEIOIIee 3aMEYaHus,
BO3BpalIaeTcs Ha A0paboTKY.

5.3. OuenouHble MaTepHAaJIbI (OIIEHOYHBIE CPEACTBA), HCIOJIB3YyeMbIe ISl IK3aMeHa

®DopMoit TeKyIEero KOHTPOJIS ABJISOTCS KOHTpoJibHBIE paboTsl (OITK-4.1-31, OIIK-4.1-Y 1, OIIK-4.1-B1, T1K-1.4-31, TIK-1.4-V1,
I1K-1.4-B1):
Hwxe npencraBiens! 00pasisl OMIETOB UIT KOHTPOJIBHBIX pa0OT BIIMCBMEHHOM (opMe.

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YIPEKICHUE BHICIIETO 00pa30BaHUs
HALIMOHAJIbHBIN UCCJIEJIOBATEJILCKMIA TEXHOJIOITMUYECKUI YHUBEPCUTET «MHCuCx»
HosoTpounxwuii ¢pumman

Kadenpa meranmypruueckux TEXHOIOTUH U 000pyI0BaHUS

KOHTPOJIbHA S PABOTA Ne 1

BUJIET Ne 0

Hucruruinaa: «TepMOIUHAMUKA U KHHETHKA METAJUTYPTHUYCCKUX IIPOLIECCOBY

Hanpasnenue nmoarorosku 6akanaBpos: 22.03.02 «MeTamtyprus»

IMpodmnis moaAroToBKY: «MeTamTyprus YepHBIX METaIOBY

®Dopma oOydeHHs: OUHASL




®dopma poBeeHUsI KOHTPOIBHOM paboTHI: MUCEMEHHAS

Bomnpoc. TepmoanHamMuueckasi XapaKTEpUCTHKA PEAKITUH TOPESHUSI MOHOOKCH/IA YIIIepoia.

3amaua. KapOoHat xene3a Harpesarot a0 remmnepatypsl 900 °C B razoBoii ¢ase, cogepxkamieii 20% CO2 npu naBieHuH
Po6u=2-105 I1a. Byner iin npoucxoAuTh TUCCOMALIUS KapOOHATa B 3THX YCIOBHSIX, €CJIM 3aBUCUMOCTh YIIPYTOCTH AUCCOLHALIAN
ot temrepatypsl: 1lg pCO2 = - 5430/T + 10,06?

Cocrasui:
3aB. kadeapoit MTuO
«_» 20 T

DezepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNlbHOE yUpeKJeHUE BBICIIEr0 00pa30BaHUs
HALIMOHAJIbHBIN UCCJIEJIOBATEJILCKUI TEXHOJIOTMYECKUM YHUBEPCUTET «MHUCHC»
HosoTpontxwii dpumman

Kacdenpa meramrypruueckux TEXHOJIOTHH U 000PyIOBaHUSL

KOHTPOJIbHA S PABOTA Ne 2

BUJIET Ne 0

Jucrmumna: « TepMoIMHAMUKA U KHHETHKA METAJUTYPTHYECKUX IIPOIIECCOBY

Hanpasnenue noarotosku 6axanaspos: 22.03.02 «Metautyprush»

[Tpoduib moaroToBKY: «MeTamTyprust Y4epHBIX METAILIOB)

®dopma 00ydeHus: OTHAs

®dopma poBeeHUsI KOHTPOIBHOM paboTHI: MUCEMEHHAS

Bompoc. IIporiecc BoccTaHOBIEHHS M 00ITIas TePMOIMHAMUYIECKast XapaKTePHCTHKA OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
nponeccoB. OmpeneNneHns MPIMOro 1 KOCBEHHOTO BOCCTAHOBIICHHS.

3amaua. OnpenenuTb pacKUCIUTENBHYIO CIOCOOHOCTH aTIOMHUHUS MpH Temneparype Mmetamia 1600 °C 1 ocTaTouHOM coJep KaHUuN
amomunns B Metaite 0,1%. [pu pemennn 3a1a4n c4uTaTh, 4TO KOMIOHEHTHI METAILIA 00OPa3yIOT HACAIbHBIN Pa30aBICHHbINA
pacTBOp, a MPOIYKTOM PACKHUCICHHS SBIISIOTCS YHCTHIE OKCUABL. TeMIiepaTypHasi 3aBHCHMOCTb KOHCTAHTBI PABHOBECHS PEaKIIIH
2Al + 3[0] = AI203(1B) umeer Bux: lg K = 64900/T —20,63.

Cocrasui:
3aB. xadenpoit MTuO
«_» 20 T

DopmMot MPOMEKYTOUHOH aTTeCTaINK Mo JUCIUILTHHE siBisieTcs dk3amer (OI1K-4.1-31, OTIK-4.1-Y1, OTIK-4.1-B1, I1IK-1.4-31,
TIK-1.4-V1, IIK-1.4-B1).
Hwxe npencrasien obpaser; Ouera it dK3aMeHa, IPOBOIMMOTO B YCTHOM (opMe.

®enepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE yIpeKICHUE BBICIIIETO 00pa30BaHUS
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUN TEXHOJIOTUYECKUM YHUBEPCUTET «MUCuC»
HoBoTpowunkwuii ¢puman

Kadenpa merammyprudeckux TEXHOIOTHH U 000pyIOBaHHS

BWJIET K DK3AMEHY Ne 0

Jucuunnuna: «TepMoarHaMUKa U KWHETHKA METALTYPIUUECKUX HPOLIECCOBY

Hanpasnenue noarorosku 6akanaBpos: 22.03.02 «MeTtamryprus»

IIpoduns noaroToBKN: «MeTaTypris YepPHBIX METAJIOBY

®dopma 00ydeHus: OuHas

®dopma IpoBeIeHHsI HIK3aMEeHa: YCTHAs

Bompoc 1. TepmoanaaMudeckast XapakTepUCTHKA PEAKIIMU TOPEHUSI MOHOOKCHIA YTIIEpOoa.

Bompoc 2. KuneTrka 1 MEXaHU3M mpolrecca IecyIbPypan )KUAKOTO METaJlIa IIUIAKOM.

3anaya. OnpenenuTh KOHLIEHTpALKIO yriaepojaa B paciiaBe Fe-C, HaxonsmiemMcs B paBHOBECHH CO HIIaKoM, coaepxaimuM 30 %
(mompH.) FeO mpu 1600 °C, ecmm amst p. [C]H(FeO)={CO}+Fe AG = 98745 — 90,58°T, dx/momnb. Cuutats y(FeO) = 1, fc = fFe = 1.

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

JucrannnonHo 3kx3ameH nposoaurcs B LMS Canvas.

OO6pa3zen 3agaHuii A 9K3aMeHa, MpoBoauMoro auctanimonHo B LMS Canvas (OIIK-4.1, TIK-1.4):

OIIK-4.1-31

1) Ipouecc nepeBoa B pacTBOP M3BJIEKAEMOTO METaJlJIa IyTeM BO3ACUCTBUS Ha PyAY CHEIHMATLHBIMHA PACTBOPUTEISIMU C
MOCJIEIYFOIIIUM BEIJICIIEHIEM METAJJIOB WIIM X COSTMHEHUH U3 PACTBOPOB HA3bIBACTCS:

1. BBIIIETAYMBAHUE;

2. BOCCTaHOBJICHHUE;

3. ¢poTanus.

2) Peakuuu pasnoxeHus: KapOOHATOB:




1. »HIOTEpMUYECKHUE;
2. DK30TEpPMHUYECKHE.

OIIK-4.1-Y1:

1) Yem BbllIe napryabHOE JaBJIeHHE KUCIOPOJa B Fa30BOM CMECH, TEM:
1. HIKe ee OKUCIIUTENbHAs! CIIOCOOHOCTS;

2. BBIIIE €€ OKUCINUTENbHAS CIIOCOOHOCTB;

3. He BIHUSIET Ha OKUCIUTEIBHYIO CIOCOOHOCTh Fa30BOM CMECH.

2) OrpunarenbHbIe BEIMIUHBI SHePTHX [ 0ca B peakIusIX CBUIETEIBCTBYIOT O:
1. HU3KOM IPOYHOCTYU COEIUHEHUI, SABIISIOIUXCS IPOJYKTAMU PEaKIuii;

2. BBICOKOW MPOYHOCTH COCTUHEHUM, SBISIOUIMXCS MPOAYKTaMHU PEaKIIHii;

3. HEBO3MOKHOCTHU NMPOTEKAHUS PEAKIIHU.

[K-1.4-31:

1) T'a3, B KOTOpOM 3HaUUTENbHAS [0S YACTUL MOHU3UPOBAHA, HAa3bIBACTCS:
1. ma3moii;

2. TopsYMM rasom;

3. HEUTPaJIBLHBIM Ta30M.

2) Peakmun ropeHus yriieposa sBISIOTCS:
1. reTepOreHHBIMY;

2. TOMOTE€HHBIMU;

3. mudPy3nOHHBIMH.

IK-1.4-Y1:

1) Yto MOXHO OIpeNennTb, 0b3ysich npuHunom Jle-1llatense?
1. TemIIepaTyphl U TaBICHNS HA CMEIICHIE PaBHOBECHS;

2. KOTUYIECTBO 0OPA3yIOIUXCS MIPOTYKTOB PEAKIIHA;

3. HUYEro U3 NePEeUNCIECHHOTO.

5.4. MeTonuka OleHKH OCBOEHUS TUCIUIJIMHBI (MoayJisi, npakTuku, HUP)

B cucreme orieHKkH 3HaHUH, YMEHUH 1 HABBIKOB 110 Pe3yJbTaTaM IPOBECHHsI KOHTPOJIBbHBIX paboT B MMCEMEHHOH (opme
HCIIOJIB3YIOTCS CIICYIOIIHE KPHTEPHH:

«OTIMYHOY - 32 TIOJIHOE OBJIAICHHE COJICprKaHUeM yaeOHOTO MaTepralia, BlIaJeHIe TOHITHHHBIM allllapaToM, YMCHUE PEIaTh
IpaKTHYECKUE 3a1a41, [PAMOTHOE, TOTUYHOE U3JI0KEHHE OTBETA.

«XOpO1I0» - €CITH CTYJICHT IIOJIHO OCBOWJI Y4eOHBIH MaTepuall, BlIaJeeT IOHATHHHBIM allapaToM, OCO3HAHHO IIPUMEHSET 3HAHUS
JUISL peTIeHNs IPaKTHIECKHUX 3a1a4, [PAMOTHO M3JIaraceT OTBET, HO COZiep KaHMe B (hopMa OTBETa HMEIOT HEKOTOPHIE HETOYHOCTH.
«Y IOBIIETBOPHUTEINILHOY - €CIH CTYIEHT OOHAPY)KUBAET 3HAHHE U TOHNMaHHUE OCHOBHBIX MOJ0KEHUH ydIeOHOro MaTepHania, HO
U3J1araeT ero HeMoJHO, HEMOCIe0BaTENbHO, JOMYyCKaeT HETOYHOCTH B OIPE/IeNIEeHNE MOHATUH, B IPUMEHEHUU 3HAHUN JUIs
pelIeHns TPaKTHIECKHX 3a7ad, He yMEeeT T0Ka3aTeIbHO 000CHOBAThH CBOU CY)KICHHS.

«HeynoBneTBOpUTENEHOY - €CITH CTYACHT MMEET pa3po3HEHHbIE, OECCHCTEMHBIC 3HAHHS, HE YMEET BBI-ACNIATH ITTaBHOE
BTOPOCTENEHHOE, OMTyCKaeT OLUIMOKH B ONpeie/IeHHue MOHATUH, HCKaXaeT UX CMBICI, OECTIOPAI0YHO U HEYBEPEHHO U3NIaraer
MaTepHall, He MOXKET IPUMEHSATh 3HAHUS JUIsl PEIICHUS IPAKTUUECKHX 33/1a4; 3a II0JIHOEC He3HAHHUE U HEIOHNMaHue y4eOHOTOo
MaTtepuaa Win 0TKa3 OTBEYATh.

ITpu npoBeieHUH HK3aMeHa B (JOpME YCTHOTO ONpOCca KPUTEPUSIMH OLCHKH SBIISFOTCS:

«OTIAMYHO» - CTYNEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUSL, BIaJIcET TEPMUHOJIOTHEHN, IENAeT apryMEHTUPOBaHHbIE
BBIBOJIBI I 00OOIIEHNUS, IPUBOANT IIPUMEPHI, TOKA3bIBAeT CBOOOTHOE BIIaJICHIE MOHOIO-THIECKOH PEUIbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI.

«XopouIoy - CTyIEHT IEMOHCTPUPYET IPOUHBIE TEOPETUUECKHE 3HAHUS, BIIaJIE€T TEPMUHOJIOTUEN, IeTaeT apryMEHTHPOBaHHBIE
BBIBOJIBI I 00OOIIEHNS, IPUBOANT IIPUMEPEI, HO TIPH 3TOM JIEJIaeT HeCYIIECTBEHHBIE OIINOKHM, KOTOPBIE OBICTPO HCTIPABIISIET
CaMOCTOATENbHO WU [IPU HE3HAUUTEIbHON KOPPEKLUY [IPENOJABATEIEM.

«Y 1OBJICTBOPHUTENEHOY - CTYJCHT ICMOHCTPUPYET HENTyOOKNE TEOPETUYECKUE 3HAHUS, IPOSIBIISIET €1ab0 chOPpMUPOBAHHBIC
HaBBIKM aHaJIU3a SIBICHUH U IIPOLECCOB, HEAOCTATOYHOE YMEHUE JIENaTh apTYMEHTHPOBAaHHbIE BHIBOJbI 1 IPUBOAUTE IPUMEDBI,
MOKa3bIBAaeT HE JOCTATOYHO CBOOOTHOE BIAJICHUE TEPMUHOJIOTHEH, JIOTHIHOCTBIO U ITOCIEA0BATEIFHOCTRIO H3JI0KEHHS, IeNacT
OLIMOKH, KOTOPBIE MOXKET UCTIPABUTh TOIBKO NPH KOPPEKIUHU MPENOo/aBaTeIeM.

«HeynoBneTBOpUTENBHO» - CTYAEHT JEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IPEMETA, HE YMEET JIeNaTh
apryMEHTHPOBAaHHBIE BHIBOIbI U IPUBOAUTH IIPUMEPBI, HE BIIaJCET TEPMUHOJIOTUEH, TIPOSIBIIIET OTCYTCTBUE JJOTUYHOCTU U
MOCJIeI0BATEIBHOCTBIO U3JI0KEHNUS, ETaeT OLUTHOKH, KOTOPBIE He MOXKET UCTIPABUTh Jaxe MPH KOPPEKIUHU MPEHnoaBaTeIeM.

ITpu nmpoBeneHNH KOHTPOJIBHEIX paboT U 3K3aMeHa B (popMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTESPHUAMHE OLICHKH SIBIISIOTCS:
«OTimaHOY - momydeHue donee 90 % 6ayuIoB MO TECTy IPH BBHITIOIHEHNH TECTA 32 PETIaMEHTHPOBAHHOE BPEMSL.

«Xopormioy - noyderue ot 75 10 90 % 6annoBs mo TeCTy NPH BHIIOTHEHUH TECTa 3a PerIaMEHTHPOBAHHOE BPEMSI.

«Y 1OBJIETBOPUTENBHOY - TToTydeHHe oT 60 10 75 % 0anioB Mo TecTy NP BHIIOJIHEHUH TECTa 3a PEIIAMEHTHPOBAHHOE BpEMsi.
«HeynosnerBopuTensHO» - oirydenue MeHee 60 % 6ayuIoB o Tecty.




6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3narensctBo, rog, 31. aapec | Kon-Bo
JI1.1 |Munaes I0.A., OU3NKO-XUMUS B METAIUTYprHH: YdeOHoe mocobue M.: MUCuC, 2001, 39

Skosnes B.B.

6.1.2. lonoiHUTEbHAS JIUTEPATYypa

ABTOpBI, COCTaBUTEIIH 3arnasue W3patenscTBO, rox, 1. agpec | Kon-Bo
JI2.1 |Manpepun C.H., Teopus U pacy€Thl METAJULYPTUUECKUX CUCTEM U M.: MUCuC, 2002, 10

Owununmos B.B. mporeccoB: Y4eOH.mocodue URL://elibrary.misis.ru/actio

n.php?

kt path info=ktcore.SecView
Plugin.actions.document&fD
ocumentld=2968

6.1.3. Metoanueckue pa3padoTku

ABTOPBI, COCTABHTEIH 3ariaBue W3znartenscTBO, rox, 1. anpec | Kon-Bo
JI3.1 |[IanoBamnoB A.H. Teopus MeTaTypru4ecKuX MpoIeccoB: YueOHo- H® HUTY "MUCuC", 2015, 28
METOAMYECKOe mocoone http://elibrary.misis.ru/action.
php?

kt path_info=ktcore.SecView
Plugin.actions.document&fD
ocumentld=10574

6.2. Ilepeuenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAMOHHOI ceTu "UHTepHeT"

91 |H® HUTY "MUCuC"

32 | Poccuiickas HaydHas 3eKTpOHHAs OMOIHOTEKa

93 |HSb HUTY "MUCuC"

34 | KubepJlennnka

6.3.1 Ilepeyenb mporpaMMHOro odecneyeHus

6.3.1.1 | 1. Microsoft Office;

6.3.1.2 | 2. OnepaunonHas cucrema Windows;

6.3.1.3 | 3. DnexTponHBI 00pa3oBaTensHbIl pecypc LMS Canvas;

6.3.1.4 | 4. Cucrema Buneoxonpepennces3u Microsoft Teams wimu Zoom.

6.3.2 IlepeuyeHb HHPOPMALUOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA, IPAKTUKHA, HUP)

7.1 | Ing npoBeneHUs JEeKUUH, MPaKTUIECKUX 3aHATHH U IPOMEKYTOYHOHN aTTeCTallMM UCTIOJIB3YIOTCS yueOHbIe ayIUTOPHH,
OCHAII[CHHBIE CIICIHATN3NPOBAHHOI MeOeNbIo (TTAPTHI, CTYIbsSI, KJIACCHASI JOCKA), IEPCOHATBHBIM KOMITBIOTEPOM (C
IIPOTPaMMHBIM 00ECIICUCHUEM, C IOCTYIIOM B CETh HHTEPHET U B 3JICKTPOHHO-HH()OPMAIMOHHYIO Cpey YHUBEPCUTETA),
MYJIbTUMEIUHHBIM 000pyIOBaHHEM.

7.2 | Anst BBIIOTHEHMSI TOMAIITHETO 3aJaHNUs, HOATOTOBKU K KOHTPOJIBHBIM Pab0TaM UCHOIB3YeTCs AyAUTOPHUS JUIs
CaMOCTOATENBHOM PabOThI, OCHAIIIEHHAs yueOHOIl MeOenbio, KOMIBIOTEPAMH C IPOTPAMMHBIM 00€CIIEUEHUEM, C JOCTYIOM
B CETh MHTEPHET M B AJIEKTPOHHO-HH(POPMAIIMOHHYIO Cpely YHHBEPCHUTETA.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIINXCA 110 U3YYEHUIO JTUCHUITJIMHBI (MOAY JIA,
IMPAKTUKHW, HUP)

OcBoeHNE ANCIUILTIHBI TIPE/TIOoNaraeT Kak MPOBeICHHE TPaAUIIMOHHBIX ayJUTOPHBIX 3aHATHH, TaKk ¥ paOOTy B AIEKTPOHHOI
uHpopMannoHHO-00pa3oBarenbHoii cpene HUTY «MUCuCy» (QUOC), 94acThio KOTOPOil HEMOCPEACTBEHHO MTPEIHA3HAYSHHOM ISt
OCYIIECTBIICHHUS 00pa30BaTEIBLHOTO TIpoliecca sBIsieTCsl DIEKTPOHHBIN 00pa3oBartenbHblil pecypc LMS Canvas.

PexomeHnganmy no ycrenHoMy OCBOSHHUIO Kypca B TpaJUIMOHHOHN (opme.

J171s yeremHoro ycBOSHHUsI TEOPETHUECKOT0 MaTepraia He0OX0JUMO PEeryisipHO MOCEUIAaTh JIEKLIUH, NePEUUTHIBATh JEKLIMOHHBIH
MaTtepua, 3HaYUTeIbHOE BHUMAHHE YAEISATh CAMOCTOATEIHbHOMY U3YYCHHUIO JTUCIIUILITUHBI.

YcnenmHoMy 0CBOSHHIO Kypca TaKkKe IIOMOXKET BelIEHHE TEPMUHOJIOTHYECKOTO CI0BapsI, UTO MO3BOJHUT OBICTPEE YCBAaUBATh
TEOPETUYECKUI MaTepuai, FpPaMOTHO CTPOUTH CBOIO PEUb MPU YCTHBIX U MMCbMEHHBIX OTBETAX.

IIporpaMMa QUCHMIIIMHBI BKIOYAET JEKIMOHHBIE U IPAKTUYECKUE 3aHATH, BHIIOJHEHUE JOMAIIHETO 3a1aHus.

JloMarHee 3a/1aHie OTIIMYACTCS 3HAYUTEIBHBIMA 3aTpaTaMH BPEMEHH U TPEOYeT OT CTY/ICHTA 3HAHUH JICKIIMOHHOTO MaTepHala,
MaTepHaoB y1eOHO-METOJMUECKOTO MTOCOOHS IO JAaHHOH JUCIUIUIMHE U OOJIBIIOTO BHUMaHHA. B CBS3H ¢ 9THM, TIpH
TUTAaHUPOBaHUHU CBOEH caMOCTOATENLHON paOOThI BaM CJIEAYET YUUTHIBATD, YTO MPOIYCK JEKLMOHHBIX 3aHATUN U HEBHUMATEIbHOE
OTHOIIICHHE K U3YUCHHIO YICOHO-METOMYECKOTO MMOCOOHS CYIIECTBCHHO OCIIOKHUT BBITTOJIHEHHE IOMAITHETO 3a/IaHusl.




IoaroroBxa K BBITOJIHEHUIO JOMAITHETO 3aJaHUS 3aKII0OUACTCA B U3y9€HUH COOTBETCTBYIOIIErO yaeOHO-METOANIECKOTO TOCOOHS
U CTaHAApTOB 1o odopmiteHno padbot. OpopMiIeHHOE JOMAaNTHEee 3aJaHKe CIaeTCs Ha Kadeapy MEeTAILTyPrHIeCKIX TEXHOIOTHI 1
obopynoBanwus. [lomamnHee 3aaHie CYNTACTCS BBITOTHEHHBIM, €CII OHO 3a4TEHO MTPENoAaBaTeIeM, BEIYIIM 3aHATHS.

YdacTue B IPaKTUYECKHUX 3aHATUSAX TPEOYeT OT CTYICHTOB BBICOKOH CTEIIEHH CAaMOCTOSTENEHOCTH H CIIOCOOCTBYeT Ooiee
TIIyOOKOMY OCBOCHHUIO TEOPETHUYCCKUX ITOJIOKCHUI U UX MPAKTHIESCKOTO UCIOJIb30BaHusL. 110 HHANBHYa IbHBIM HCXOIHBIM
JTAaHHBIM, BBIZIaBaeMbIM B HaYaJIe MPAKTUYCCKUX 3aHATHI, HEOOXOIUMO ITPOBECTH CAMOCTOSTEIBHBIC PACYETHI U CACNATh BBIBOJIBI 10
TIOJTYIEHHBIM Pe3yIbTaTaM: O XapaKTepe MOIyIeHHBIX JaHHBIX 1 00 HX COOTBETCTBHHU PEaTbHBIM ITPOM3BOACTBEHHBIM BEIIUHHAM.
TToaroToBka K 3K3aMeHy 10 JUCHHUIUIAHE 3aKITI0YACTCS B H3YyYCHUH TEOPETUICCKOr0 MaTepralia mo KOHCIEKTaM JICKIIHIA,
MCTOYHHMKAM OCHOBHOM M JONOJIHUTENBHOMN JIUTEPATypPhl, BKIIFOYAsi TEMBI CAMOCTOSTEIBHOTO U3Y4CHHS.

PexoMenganuy Mo 0CBOGHHIO AUCIUILIHHEL B TUCTAHIMOHHOM (hopMme.

LMS Canvas no3BoJseT UCIOIb30BaTh CIIENUANbHBII KOHTEHT U 3JIEMEHTHI 2I€KTPOHHOTO 00y4eHHs U AUCTAaHIIMOHHBIX
oOpasoBartenbHbIX TexHosornit. LMS Canvas ucroib3yercs IpenMyIeCTBEHHO U1l aCHHXPOHHOTO B3aUMOJICHCTBHS MEXK/LY
YJ9aCTHHKaMH 00pa30BaTeIbHOTO ITPOIiecca IIOCPECTBOM ceTh «HTepHeT».

UYrto65! 3¢ (eKTUBHO UCTIONIB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO M YCHELTHO OCBOUTH JHUCIHUILINHY, HY)XKHO:

1) 3aperucTpupoBaThcs Ha Kypc. [lJ1s 3TOro Hy)KHO NMEPEHTH MO CChIIKE, BbIIaBAEMON COTPYJHUKAMHU JAeKaHATa UK
npernoiaBateneM. JIOTHH 1 TapoIib COBMAaeT ¢ JOTMHOM U ImapoiieM ot imgHoro kabunera HUTY MUCuHC;

2)B pyOpuke «B Hauamo» 03HAKOMHTECS C COAEPKaHUEM Kypca, BOIPOCAMH JUISL CAMOCTOSTETbHON IIOATOTOBKH, YCIOBHAMHI
JIOTIyCKa K aTTecTanuu, GopMOil MPOMEXYTOYHON aTTecTaluy (3a4eT/3K3aMeH), KpUTEpUSIMHU OLEHUBAHUS U JP.;

3)B pyopuke «Moym», 3aX0/1s B COOTBETCTBYIOLIME Pa3eibl H3ydaTh yaeOHbIE MaTepHaIbl, pa3MeleHHbIC IperioiaBareneM. B
T.4. TIOJI30BATHCS JIUTEPATypOH, pEKOMEHAOBAHHOHN IIPENOaBaTeIeM, EPEXoas 0 CCHUIKAM;

4)B pydpuke «bubnuorexa» BO3MOKHO MOAOUPATH AT BBIMTOTHEHHS MIMCBMEHHBIX PaboT (KOHTPOJIBbHEIE, JOMAITHHUE PaOOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) IUTEpaTypy, pasmeiieHuyto B 9bC HUTY «MUCuC,

5)B pyOpuKe «3agaHusD HY)KHO 03HAKOMHTBCS C COJIepKaHMeM 3aJaHus K MICEMEHHO padoTe, CpOKaMH ClIauH, KPUTEPHIMHU
OILICHKH. B ycTaHOBIIEHHBIE CPOKH BHIITOTHUTH PaOOTY(BI), TOATPY3HUTH 3[€Ch XKe AL MPOBEPKH. ¥ 100HO Ha3bIBaTh (haiis paboTel
cienyrouM o0pa3oM (HazBaHHUe IpeaMeTa (CoKpaleHHo), rpynna, @10, gata akTyanuzauuu (IpyU TOBTOPHOM Pa3MEIIECHHHN)).
Ecnu pabota conepxuT pucyHkH, GOpMYIIbI, TO C LEIbI0 COXpaHeHHUs (OpPMAaTUPOBAHUS €€ HY)KHO MoArpyxats B pdf ¢popmare.
PaboTa, moxarpyxaemas st IPOBEPKH, OJDKHA:

- coJiepKaTh BCE CTPYKTYPHBIE SJIEMEHThI: THUTYIBHBIN JIUCT, BBEICHHUE, OCHOBHYIO YacTh, 3aKIIOUCHHUE, CITICOK UCTOUHHUKOB,
MPUIIOKEHUs (TP HEOOXOMMOCTH);

- OBITB O(hOpMIICHA B COOTBETCTBHHU C TPCOOBAHHSIMHI.

[IpenonaBaTens B TeUCHNE YCTAHOBJICHHOTO CpoKa (He OoJiee AecaTH qHE) mpoBepsieT paboTy U pa3MelIaeT B KOMMEHTAPHAX K
3aJlaHUIO pelieH3uI0. B Heil OH yka3bIBaeT Kak MOJ0XKUTENbHBIE CTOPOHBI PaOOTHI, Tak 3aMeuaHus. [Ipu HaTuuuK B peneH3uu
3aMeuaHui U pEKOMEHALUM, Hy)KHO BHECTHU MONPABKH B pabOTy, HOATPY3HUTh €€ 3aHOBO JJIsl MOBTOPHOI mposepkH. [Ipu aTom
Ba)KHO CIIEUTH 332 CPOKAMH, B TEUCHHE KOTOPHIX JIOJDKHO OBITH BHITIOJHEHO 3aqaHue. [Ipu HapyInIeHHH CPOKOB, YKa3aHHBIX
IperoaBaTeeM BO3MOKHOCTb TIOATPY3UTh PabOTy OCTaeTcs, HO CHCTeMa BBIBOAUT COOOIEHUE O HapyIIeHHH CpokoB. [To
OKOHYaHHMHU CEMECTpa MOATPY3UTh PabOTy HE MOTYyIUTCS;

6)B pyopuke «TecTs» IPOUTH TECTOBBIE 3aIaHHS, OCBOMB COOTBETCTBYIOIINIT MaTepHall, pa3MeIIeHHBIH B pyOprke «MoTymiy;
7)B pyopuke «OIEeHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBABICHUS YUTATh OOBSABICHUS, pa3MellaeMble Peno aBaTeNeM, JaBaTh OOPaTHYIO CBSI3b;

9)B pyopuke «OOCyXaeHNsD» cO34aBaTh 00CYXKICHHS U Y4aCTBOBATh B HUX (00CYXKIatoTcst 00IIMEe MOMEHTBI, BBI3BIBAIOIIHE
BOIIPOCHI y OOJIBITMHCTBA TPyMITHl). JJaHHAs pyOprKa TakKe MOXKET OBITh HCTIOJIB30BaHa [T B3aNMHOM ITPOBEPKH;

10)IposIBISTE peryasipHYO aKTUBHOCTB Ha Kypce.

ITpenMymecTBEHHO JUIsi CHHXPOHHOTO B3aUMOJIEHCTBUS MKy yJaCTHUKAMU 00pa30BaTENbHOTO Mpoliecca MOCPEICTBOM CeTU
«HuaTeprer» ucnonbiyercst Microsoft Teams (MS Teams). UToOBI TONHOIICHHO HCIIOIB30BATh €0 BO3ZMOXHOCTH HY)KHO
yCTaHOBUTH TpmiioxeHne MS Teams Ha nepcoHaTBHBIA KOMIIBbIOTEp U TenedoH. CTapocTaM HyXHO co3ath rpymry B MS Teams.
Yyactue B rpymnie no3BoJisieT:

- CITyIIaTh JIEKIHH;

- paboTaTh Ha MPAKTHIECKUX 3aHATHAX;

- OBITH Ha CBSI3M C IpeENoaBaTeseM, 3a/1aBasi eMy BOIPOCH! HIIM OTBEUast Ha €ro BOIIPOCHI B 00IIIEM UaTe IpymIisl B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIIATH COBMECTHYIO paboTy HaJl JOKyMeHTaMH (BKIaaKa «Daiiisl).

IIpu npoBeneHnY 3aHATHII B AUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCEraa paboTaTh ¢ BKIIIOUEHHOH KaMepoil.
HckiroueHne — eciti mpernoaaBaTenb MOMPOCUT OTKIIOYUTh KaMepbl U MUKPO(OHBI B CBA3U ¢ OonbLIMMHU oMexamu. Ha aBatapkax
JIOJKHBI OBITH HCKIIFOUMTEBHO JIET0BBIE (POTO.

[Ipn npoBeeHNN JTEKIIMOHHO-TTPAKTHYECKUX 3aHATHH BEETCS 3aIICh. JTO TaeT BOSMOXXHOCTh TPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTH IPUCYTCTBHS Ha HEM MM IIPH HEOOXOAMMOCTH BHOBb OOPAaTUTCA K MaTepHaly H 3aHOBO €r0 IIPOCMOTPETb.




