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ayIUTOPHBIE 3aHATHSA 20
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Yacel Ha KOHTPOJIb 9 9 9 9
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Pabouas nporpamma

TepMoum[aMmca W KHHETUKA METALTYPriI€CKUX MMPoueccoB

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBII rOCy1apCTBEHHBIH 00pa30BaTENBHBIN CTAHAAPT BHICIIEr0 00pa3oBaHus - OakalaBpHaT 110 HAITPABIECHHIO TTOITOTOBKA
22.03.02 Meramryprus (mpuxa3 Muno6prayku Poccun ot 02.04.2021 r. Ne 119 0.8.)

CocrapneHa Ha OCHOBaHUH y4eOHOTO IIJIaHa:

22.03.02 Meramryprus, 22.03.02_23 Meramryprus [IpMUM _3ao04..plx MeTamryprust 4epHBIX METAJIOB, YTBEPKACHHOTO
Yuenrsim coBetoMm @PI'AOY BO HUTY "MUCuC" B cocrase coorerctBytomeit OIIOIT BO 30.11.2021, npotokon Ne 41

VYreepxkaena B cocrase OITOIT BO:

22.03.02 Merannyprust, Merannyprust 4epHbIX METaJUIOB, yTBEpkAeHHOH YueHsiM coBeTom OT'AOY BO HUTY "MUCuC"
30.11.2021, mporokon Ne 41

Paboyas nmporpamMma ogoOpeHa Ha 3aceJaHun
Kadeapa merajurypruyeckux TexsoJoruii u odopyrosanus (Hosorpounkuii puiauai)

IIporokon ot 12.03.2025 r., Ne3

PyxoBoauTens oapasaeneHus K.1.H., foueHT Hedenor A.B.



1. HEJIX OCBOEHUA

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 OBPA3OBATEJIBHOM INIPOT'PAMMBI

Brox OIT: B1.B.IB.01

2.1 TpeGoBanus k Hpe,[lBaIPHTeJ]LHOﬁ NOJAroTOBKe 00y4aroerocs:
2.1.1 |Maremaruka
2.1.2 | MexaHuKa *XHJIKOCTH U ra3a
2.1.3 | TemnorexHuka
2.1.4 | ®usuka
2.1.5 | Xumus
2.1.6 | ®uznueckas XUMHUs

2.2 JucuunianHbl (MOIY/IH) U NPAKTHKH, JJIsl KOTOPBIX 0CBOCHHE JAHHON JUCHUIIINHBI (MOAYJIS)) HEO0X0AHMO KaK

npeamecTBylonee:

2.2.1 |KypcoBas Hay4HO-HCcIeq0BaTeNbCKas pabora (yactp 1)
2.2.2 | KypcoBas HayuHO-UCCIE0BaTeNbCKasA paboTa (4acTs 2)
2.2.3 |KypcoBas Hay4HO-HCcIeq0BaTeNbCKas paboTta (yactp 3)
2.2.4 |IoproToBka K HpoIeAype 3alIUTHI U 3aIIUTA BBITYCKHOH KBATH(HUKAIIMOHHON PaboTHI
2.2.5 |CrneuuanbHble cTanu
2.2.6 | Teopus U TEXHOIOIUsS IPOU3BOJCTBA CTAIU
2.2.7 | OnekTpoMeTaTyprus CTaau U GeppocIIaBoB

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

OIIK-5: Cnoco6eH pelmiaTh Hay4HO-HCCJIETOBATEIHLCKHIE 3aJa4H PH OCYIIECTBIECHUU MPO(ecCHOHATBLHOM TeATeJTbHOCTH C
NpUMeHeHNeM COBPeMEeHHBIX HH(OPMAIHOHHBIX TEXHOJIOTHI U MPUKJIATHBIX allaPaTHO-NPOTPAMMHBIX CPEACTB,
OCYIeCTBJIATH MOACJHPOBAHNE, AHAIH3 M IKCIIEPUMEHTHI B IIeJIX NPOBeAeHH 1eTAJILHOr0 HCCaeJOBAHMS Uil pellleHus
3a/1a4 B Npo¢ecCHOHAIBLHOI 00J1acTH

3HaTh:

OIIK-5-31 Teopernueckue 3aKOHOMEPHOCTH METAJLTyprHUECKUX ITPOLIECCOB

YMmerb:

OIIK-5-Y1 BbINONHATE TEPMOANHAMUYECKUN U KUHETHUECKUH aHATN3 BBICOKOTEMIIEPATYPHBIX MPOLECCOB MOTYUECHHUS YEPHBIX
METAJIOB

Baanernb:

OIIK-5-B1 HaBbikamu mpoBeneHHsT GU3NKO-XUMUIECKUX PACYETOB MPUMEHUTEIHLHO K CHCTEMaM | MporieccaM YepHOi
METaJUTyprHA

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIHii pecypchbl padoThI
Paznea 1. 'openne
TOILUIMBA, TUCCOLUALHUS U
o0pa3oBaHue KapOOHATOB U
OKCH/0B.
1.1 TepmoanHamMuyeckue 3 1 OIIK-5-31 JIT.1J12.1J13.
3aKOHOMEPHOCTH TOPEHUS OIIK-5-V1 1
TOIUIMBA B OIIK-5-B1 D132 53 B4
METaJUTyprH4eCKUX
nporeccax /JIex/




1.2 Kunernueckue 1 OIIK-5-31 JIT.1J12.1J13.
3aKOHOMEPHOCTH TOPEHUS OIIK-5-V1 1
toruiBa /JIex/ OIIK-5-B1 21392 23 54

1.3 TepMoauHaMKKa U KUHETUKA 1 OIIK-5-31 JI1.1J12.1J13.
peakuuii 00pa3zoBaHus U OIIK-5-Y1 1
JUCCOLIMAIUNA OIIK-5-B1 D1 52 233 B4
kapOoHartoB /JIex/

1.4 Pacuer paBHOBecHOTO 3 OIIK-5-31 JIT.1J12.1J13.
COCTaBa ra3a B peakiusax OIIK-5-Y1 1
ropenus torusa /I1p/ OIIK-5-B1 D132 33 54

1.5 Pacuer repmoguHamMuueckux 3 OIIK-5-31 JI1.1J12.1J13.
YCJIOBUH pa3iioKEHUS 1 OIIK-5-Y1 1
XAMHYECKOTO KUTICHUS OIIK-5-B1 213025354
kapOonatos /I1p/

1.6 Pemrenue 3amay u3 30 OIIK-5-31 JI1.1J12.1J13. P1
KOHTPOJIBHOM PabOTHI IO OIIK-5-V1 1
pasneny: "['openue Tornsa, OIIK-5-B1 213253 54
JUCCOIMAaIMsl 1 00pa3oBaHUe
kapOoHaToB U okcuIoB". /Cp/

1.7 CamMocTosATENbHOE U3YUYCHHE 15 OIIK-5-31 JIT.1JI2.1J13.
Marepuasna Ha T EMy: OIIK-5-Y1 1
TepMoarHaMUKa U KHHETHKA OIIK-5-B1 D152 03354
peakiuii 00pa3oBaHus U
JTUCCOIMAITUH OKCHIIOB
metasuios /Cp/

1.8 [TonroroBka K NpakTHYECKUM 14 OIIK-5-31 JIT.1JI2.1J13.
3ausatusam /Cp/ OIIK-5-VY1 1

OIIK-5-B1 21392 23 54
Pa3gen 2. OxucjauTe/IbHO-
BOCCTAHOBHUTEJILHbIE
npouecchbl B JOMEHHOM H
CTAJIENIABHIBHOM
nepeneaax

2.1 TepMoanHaMuKa U KHHETHKA 2 OIIK-5-31 JIT.1J12.1J13.
MIPOLIECCOB KOCBEHHOTO OIIK-5-V1 1
BOCCTAHOBJICHHUST OKCHJIOB OIIK-5-B1 213253 54
MeTauioB. /JIex/

2.2 TepMoanHaMuKa U KHHETHKA 2 OIIK-5-31 JIT.1J12.1J13.
MIPOLIECCOB MPSIMOTO OIIK-5-Y1 1
BOCCTAHOBJICHHUST OKCHJIOB OIIK-5-B1 213253 54
MeTauioB. /JIek/

2.3 TepMoanHaMuKa U KHHETHKA 1 OIIK-5-31 JIT.1J12.1J13.
peaxkuuu OIIK-5-Y1 1
00e3yriepoKMBaHUS OIIK-5-B1 D132 53 54
METaJUTMIECKOTO pacIiiaBa
MIPU OKHUCITUTENIEHOM
padunupoBanuu. /Jlex/

2.4 OmnpenencHue 3 OIIK-5-31 JI1.1J12.1J13.
TEPMOJUHAMHYECKUX OIIK-5-V1 1
YCJIOBUH MPSMOTO U OIIK-5-B1 2122 23 24
KOCBEHHOT'O BOCCTAHOBJICHUS
okcu10B MeTaios /T1p/

2.5 Pacuer repmoguHamMuueckux 3 OIIK-5-31 JIT.1J12.1J13.
rokaszarenen OIIK-5-Y1 1
OKHUCJIUTENBHOTO OIIK-5-B1 D12223 54
paduHUpOBaHUS
METaJUTMIECKUX
pacrtutasoB /IIp/

2.6 Pemenue 3anau u3 30 OIIK-5-31 JIT.1JI2.1J13.
KOHTPOJIbHOW PaboTHI IO OIIK-5-V1 1
pazneny: "OKHCITUTENbHO- OIIK-5-B1 210923354

BOCCTaHOBHTEITLHBIC
MPOLIECCHI B IOMEHHOM U
CTaJIeIIaBHIBHOM
nepenenax". /Cp/




2.7 CamocToaTenbHOE H3y4eHHE 3 15 OIIK-5-31 JI1.1J12.1J13.
Marepuasa Ha TeMY: OIIK-5-V1 1
TepMoanHaMuKa U KHHETHKA OIIK-5-B1 D1 D2 53 54
MPOIIECCOB PACKUCIICHHS,

Jera3anun U pahuHUPOBaHHS
MeTaIa OT BPSIHBIX
npumeceit. /Cp/

2.8 [TonroroBka K NpakTHYECKUM 3 14 OIIK-5-31 JIT.1J12.1J13.
3anstusm /Cp/ OIIK-5-Y1 1

OIIK-5-B1 D132 33 54
2.9 IMonroroBka k sx3ameny /Cp/ 3 33 OIIK-5-31 JI1.1J12.1J13.
OIIK-5-VY1 1
OIIK-5-B1 D12233 54
2.10 | Dxk3ameH 1o 3 9 OIIK-5-31 KM1
JMUCIHTUTHHE /DK3aMeH/ OIIK-5-V1
OIIK-5-B1
Pasnen 3. IloaroroBka k
KOHTPOJbHBIM
MEpONpPHATHAM 1
BbINOJIHSEMBIM padoTam

3.1 O06bem yacoB 3 0
CaMOCTOATEIbHON pabOTHI HA
noarotosky k KM /Cp/

3.2 O06beM yacoB 3 0
CaMOCTOSITENILHOM paboThI Ha
noarotoBky k BP /Cp/

5. OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU
Kong KonTponsHoe rf:ff::gdme B
KM MepOpHATHE It pBI OTIPOCHI JIJISI TOJITOTOBKHU

KOMIIETEHIIUN




KM1

DK3aMeH

OIIK-5-31;0I1K-5-
V1;0IIK-5-B1

Teoperuueckre BOIIPOCH 3K3aMEHAI[OHHBIX OUIIETOB:

1. TepmoanHaMuUecKas XapaKTepUCTHKA PEAKLIUN TOPEHUS
MOHOOKCH/JIa YIIepoaa.

2. TepmoarHAMHUYECKAs XapaKTEPUCTHKA PEAKIIUI TOPEHHUS BOOPOIA.
3. TepmoarHaMuUecKas XapaKTePUCTHKA PEeaKIUHU BOJSHOTO rasa.

4. TepmoauHaMHU4ecKasl XapaKTEPUCTHKA PEaKIUK ra3u(UKaum
yTiepoja JUOKCHIOM yriiepona (peakuus bema-Bynyapa).

5. TepmonuHaMHIUYeCKasi XapaKTEPUCTUKA PEAKI[MH HEMOIHOTO TOPEHUS
yriepoja..

6. TepmoarHaMHUECKasl XapaKTEPUCTUKA PEAKI[H IOJTHOTO TOPEHUS
yriaepoaa.

7. KuneTrka 1 MeXaHU3M rOpeHus ra3000pa3HoOro TOILIMBA.

8. Kunetuka n MexaHW3M TOpeHHsl TBEPJOTO yriIepoa.

9. KureTrka 1 MEXaHU3M peakIuy ra3su(uKanui yriepoaa JHOKCHIOM
yrnepopa (peakuus bemna-Bymyapa).

10. TepMmoauHamMudeckas XapaKTepHCTHKA PeaKIMil 00pa3oBaHUs U
JIFICCOIMAIN KapOOHATOB.

11. TepmMoauHaMHu9ecKast XapaKTEpPHCTHKA PEeaKInii 00pa3oBaHUS I
JHUCCOILHAIIH OKCHJIOB.

12. Kunerrnka 1 MeXaHU3M peakiuii 00pa3oBaHMs U IMCCOLUALIIN
KapOOHATOB M OKCHJIOB.

13. Iporecc BocCTaHOBIECHUS U 00ILAs TEPMOANHAMHUYECKAS
XapaKTepUCTUKA OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.
Onpenenenus NpsIMOro U KOCBEHHOIO BOCCTAHOBIICHHUS.

14. TepmoarHaMuuecKas XapaKTEpPUCTHKA PEaKLUil BOCCTaHOBJICHUS
oxcu10B razamMu. CpaBHU-TeNIbHAS XapaKTepPUCTHKA BOCCTAHOBUMOCTH
OKCHJIOB HHKEI, JKeJle3a 1 MapraHua.

15. TepmoguHamMuueckas XapakKTepUCTUKA BOCCTAHOBJICHUS OKCHIOB
TBEPABIM YTIEPOIOM. Y CIIO-BUS MIPSIMOTO BOCCTAHOBJICHUS
TeMIepaTypa Hauayua MpsMOro BOCCTaHOBJIECHHUSI.

16. TepMoanHaMKKa BOCCTaHOBJIEHHS OKCHJIOB JK€J1€3a MOHOOKCHIOM
yriepona. JlnarpaMMa paBHOBECHOTO COCTaBa ra3oBoil (ha3sl s
peaxiuii KOCBEHHOTO BOCCTAHOBIIEHUS OKCUJIOB JKelle3a U CPaBHEHUE
BOCCTaHOBHUTENBHOH criocobnoct CO n H2 npu pa3nudssIx
TeMIleparypax.

17. TepmoaHaMUKa BOCCTaHOBJICHUS OKCHJIOB XK€EJI€3a BOLOPOLOM.
JlnarpamMma paBHOBECHOI'O COCTaBa Ia30BOH (ha3bl ISl peakIuil
KOCBEHHOI'O BOCCTAHOBJIEHUSI OKCHJIOB JK€JI€3a U CPaBHEHHE
BOCCTaHOBHTENIBHOM criocodHocTH CO 1 H2 npu paznuaHbIx
TeMIeparypax.

18. TepMoauHaMUKa BOCCTAHOBJIEHHS OKCHJIOB JKEJIE3a C y4acTHEM
TBEPJOro yriepoa. Y clIoBUs Hadyaja IPsIMOTr0 BOCCTAHOBIICHUS
OKCH/JIOB JK€JIe3a.

19. KuneTtnka 1 MEXaHU3M KOCBEHHOT'O BOCCTAHOBJIEHHSI OKCHIOB.

20. Kunernka 1 MexaHH3M IPSIMOT0 BOCCTAHOBJICHHUSI OKCHJIOB.

21. CpaBHUTENbHAS XapaKTEPUCTHKA IIPOLIECCOB IPSAMOIo U
KOCBEHHOTO BOCCTaHOBJIEHUs. CTeneHb IPSMOTr0o BOCCTaHOBIIEHUS.

22. MeTamurypruyeckye nIakyu: COCTaB, CTPOEHUE U POIIb B
METAJUTyprUYeCKUX Mpoleccax.

23. Metamryprudeckye pacIuiaBbl: COCTaB M aKTHBHOCTh KOMIIOHEHTOB.
24. TepMoauHaMHUYecKas XapaKTEpHCTHKA MPOLECCOB OKHUCIUTEBHOTO
paduHEPOBaHUS KHUIKOTO METAJlIa C y4acTHeM Iutaka. Pacnipeneneane
IpUMeced MEXy METAJUIOM U IIUIAKOM.

25. TepMoauHaMUKa MPOLEcCca OKUCIEHHS YIIIepoaa B )KUAKOM
MeTaiie. MUHUManbHOE OCTaTOYHOE COAIEPKAaHHUE YIIepoa.

26. MexaHm3M 00e3yTIIepoXXHBaHN METajlla ¢ YJaCTHEM IIIJIaKa.

27. Kunernka o6e3yriepoxuBaHus MeTamuia. GakTopsl,
ONpeeNsIoIe CKOPOCTh 00€3yTIepOoXKUBAHNS B CTAICIIIABHIbHBIX
poleccax.

28. TepMmoauHaMuUeCcKasi XapaKTEPUCTHKA IIPOLIECCA PACKUCICHUS
MeTajula IITyOMHHBIM criocoOoM. PackucnurenbHas CliocOOHOCTb.

29. TepmoauHaMHU4ecKast XapaKTEPUCTHKA IIpoLiecca JIECynbhypannm
JKUJIKOTO METaJuIa I1IAKOM.

30. KuneTtnka u MexaHu3M mporecca Aecyabpypannu KUAKoro
MeTaJla IUIaKoM.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kox Haspamue IIpoBepsiemble
paoTs! pabors! HHIMKATOPBL Coneprxanne padOTHI
KOMITCTEHIIHH
P1 KonTponbHas OIIK-5-31;0TIK-5- | KouTponbHas paboTa sIBIseTCs 0HOM 13 (HOpM TEKYIIEro KOHTPOJIS
pabota V1;0IIK-5-B1 OCBOEHUS IPOrpaMMsl cTyieHTaMu. [IpeaycMOTpeHO BBIIONHEHNE

OJHOM KOHTPOJIBHOH PabOTHI.

O0beM KOHTPOJBbHOM padoTel — 10-15 cTp.

OdopmiteHHast KOHTpoJIbHas paboTa caaercst Ha Kadeapy
MeTanTypru4ecKix TeXHOJIOTHH 1 000pynoBaHus. IIpaBuinbEHO
BBIMIOJIHEHHAsI pab0Ta cuMTaeTcs 3a4TeHHOH. PaboTa, BhIOTHEHHAS
HEBEPHO MM UMEIOIasl 3aMEeYaHusl, BO3BPAILAETCs Ha JOPaboTKy.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

DopMoii IPOMEKYTOUHOM aTTECTALMU 10 AUCLUIIIMHE SBISACTCSA DK3aMEH.
Huxe mpenctasien obpasen 6unera A 9K3aMeHa, IPOBOAUMOro B YCTHOH (opMme.

®denepanbHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIFHOE YIPEKICHHE BRICIIIETO 00Pa30BaHHS
HALIMOHAJIBHBIN UCCJIEJIOBATEJIbCKHI TEXHOJIOTMUYECKUI YHUBEPCUTET «MUCHC»
HoBotpowutikuit pumman

Kadenpa MeTamnypriudeckux TEXHOJIOTHA U 000y TOBaHHS

BUJIET K DK3AMEHY Ne 0

Jucuumnunza: « TepMonnHaMyKa U KHHETHKA METAJLTYPrHUECKUX IPOLIECCOBY

Hampasienne moarorosku 6akanaBpoB: 22.03.02 «Mertamryprus»

IIpodunns moxroroBku: «MeTayuTyprist 4epHBIX METAIIIOBY»

®dopma 00ydeHus: 3a04Has

®dopma NpoBEACHUS dK3aMeHa: yCTHAs

Bonpoc 1. TepmonunamMudeckast XapakTepUCTUKa PEAKIIMY TOPEHUS MOHOOKCHA YIIIEPOAaA.

Bompoc 2. KiHeTrka 1 MeXaHU3M Mpolecca AecyIb(ypanns KUIKOro METallIa IUIAKOM.

3anmaya. Ornpenenuts KOHIIEHTpAIUIo yriepoja B paciuiaBe Fe-C, HaxojsmemMcs: B paBHOBECHH CO IIUIaKoM, coaepkaum 30 %
(mombH.) FeO mpu 1600 °C, ecmu st p. [C]+H(FeO)={CO}+Fe AG = 98745 — 90,58+T, [l>x/monb. Cunrats y(FeO) = 1, fc = fFe = 1.

CocraBuit:
3aB. kapenpoit MTuO
«_» 20 r.

JucranimonHo 3kx3aMeH nposoautcs B LMS Moodle.

Ob6pa3zern 3agannii 17151 SK3aMeHa, IPOBOIUMOro nuctaniioHHo B LMS Moodle.

1) IIpouecc nepeBoaa B pacTBOP M3BICKAEMOro METAJLIA MyTEM BO3CHCTBUS HA PYIY CIICHUATbHBIMU PACTBOPUTEISMH C
TIOCJICTYIOIINM BBIJICIICHHEM METAIJIOB WIIM HX COSIUHEHUI U3 PaCTBOPOB HA3bIBACTCS:

1. BbIlIEIAYMBAHUE;

2. BOCCTaHOBJICHHUE;

3. ¢notanus.

2) Peakmuu pa3noxeHust KapOOHATOB:
1. PHIOTEpMUYECKUE;
2. BK30TEPMHYECKHE.

3) Uewm BbImIIe MapnuaabHOE JaBICHHE KUCIOPOa B Ta30BOI CMECH, TEM:
1. HUKE ee OKUCITHUTEIbHAs CIIOCOOHOCTH;

2. BBIIIE €€ OKHCIIUTENbHAS CIOCOOHOCTB;

3. He BIHAET Ha OKUCIUTEIBHYIO CIIOCOOHOCTh Ta30BOIf CMECH.

4) OTpunateabHbIe BETUYMHBI SJHEprun [ MOca B peakInsax CBUAETENLCTBYIOT O:
1. HU3KOW IPOYHOCTH COETMHEHHN, SBISIOMIMXCS TPOAYKTAMHU PEaKIINU;

2. BBICOKOM NPOYHOCTU COEIUHEHUH, SBJISIOIUXCSA NPOSYKTaMU PEAKLIUMT;

3. HEBO3MOXXHOCTH MPOTECKAHHSI PEAKIUH.

5) I'a3, B KOTOPOM 3HAYUTENBHAS TOJIS YACTHI] HOHN3UPOBAHA, HA3BIBACTCS:
1. ma3moi;

2. TOpSYMM ras3oMm;

3. HEUTpaJIbHBIM Ta30M.

6) Peaxiuun ropenust yriaepoaa siBIsIOTCS:
1. rereporeHHBIMUY;

2. TOMOTE€HHBIMU;

3. mupdy3noHHBIME.

7) UTo MOXKHO OIIPEIeTNTh, MONb3ysch npuHImnoM Jle-Illatense?
1. TemmepaTyphl U JaBICHUS HA CMEIICHHE PABHOBECHS,

2. KOIMYECTBO 00Pa3yIOIIMXCs TPOSYKTOB PEaKIHH;

3. HUYETO U3 NEPEUNCIICHHOTO.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, 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.

IIpu oneHKe KOHTPOIBHON pabOTHI HCHONB3YyeTCsl OMHApPHASL CHUCTEMa, KOTOpast peaycMaTpUBAET CIEAYIOLIUEe Pe3yIbTaThl U
KPUTEPUH OLIEHUBAHUS:

"3a49TeH0" - KOHTpOJIbHAS paboTa BEIIOIHEHA B yCTAHOBICHHBIH CPOK C NCTIOIB30BAHUEM PEKOMEHAINH ITPENOAaBaTes;
HpaBUIBHO BBITIOJIHEH pacyeT BeeX MapaMeTpoB MM JOMYIIEHO He Ooliee OMHOTro HeJ04eTa; CelIaHbl BBIBOABI;

"He 3a4TeHo" - paboTa He COOTBETCTBYET OOJIBIINHCTBY NPEIbABISIEMbBIX TPEOOBAHHH IPEIOJaBaTellsl; pacueThl IapaMeTpoB
TIPOBENICHEI ¢ TPYOBIMH OIIMOKAMH; OTCYTCTBYIOT BBIBOABI IO paboTe.

6. YHEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI1.1 |Munaes FHO.A., Du3uko-xuMus B M.: MUCuC, 2001,
Skosnes B.B. MeTajurypruu: YuyeOHoe
rmocooue

6.1.2. JlonoHUTeILHAS JIMTEpPaTYpa

ABTODBI, COCTaBUTENIU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 |Manepma C.H., Teopus u pacy€Tbl M.: MUCuC, 2002,
Oununmos B.B. METaILTYPrHYeCKUX CUCTEM U URL://elibrary.misis.ru/action.php?
MpOIIecCOoB: YueOH.mocoone kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=2968

6.1.3. Meroauyeckue pa3padoTku

ABTODBI, COCTABHTEITH 3arnaBue Bubnmnoreka WznarenscTBO, rOf, 371. aapec
JI3.1 |anoBanoB A.H. Teopust MeTaNTypru4ecKux H® HUTY "MUCuC", 2015,
MPOIIECCOB: YUueOHO- http://elibrary.misis.ru/action.php?
METOAMYECKOE TTOCOOHE kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10574

6.2. ITepeyens pecypcoB HH(POPMALMOHHO-TETeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

91 |H® HUTY "MUCuC" www.nf.misis.ru
32 |Poccuiickas HayuHas 37eKTpOHHAs OMOIHOTEKA www.elibrary.ru
73 |HOB HUTY "MUCuC" www.elibrary.misis.ru
D4 | KubepJlennnka www.cyberleninka.ru

6.3 IlepeueHb MporpaMMHOro odecneyeHus

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOodeccCHOHATBHBIX 023 TaHHBIX




7. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHHE

Ayn. Haznauenue OcHareHnue
212 VYuebnas  ayamropus  Juia  3aHATHH | Kommnekr — yueOmoit  mebemn Ha 44 Mmect
JIEKIHOHHOTO THIIa, NPaKTUYECKHUX | oOydarommxcs, 1  CTalMOHApHBIH  KOMIIBIOTEp
3aHATHI MIpero/iaBaTeNisi C BEIXOJOM B HHTEpPHET, MPOEKTOpP, JIKpaH

KONIOHKH, IHIeH3HoHHble mporpammel MS Office,
Teams, anTuBupyc Dr.Web.

212 VYuebnass  aymutopus A 3aHaTuil | Kommiuekr — yueOnoir  mebGenmu  Ha 44 Mmect
JIEKIHOHHOTO THIIa, NPaKTUYECKUX | oOydarommxcs, 1  CTalMOHApHBIH  KOMIIBIOTEp
3aHATHI TIperofiaBaTeNisi C BBIXOAOM B HHTEpPHET, MPOEKTOp, IKpaH

KOJIOHKH, JIMICH3WOHHBIe Tporpammel MS  Office,
Teams, anTuBupyc Dr.Web.

8. METOJJUYECKHUE YKA3AHUA J1JI1 OBYYAIOIIUXCA

OcBoeHNEe TUCIUIUIMHBI TIPE/IIoiiaracT Kak MpoBeIeHNE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHI, TaK U pabOTy B AJIEKTPOHHOM
nHpopmarmonHo-o6paszosarensHOl cpene HUTY «MUCHUCy (QMOC), yacThio KOTOPOI HEMOCPEICTBCHHO NPEIHA3HAYCHHOMN IS
OCyIIECTBIIEHUS] 00pa30BaTENBHOrO Mpoliecca sBIsSeTCs DNeKTPOHHbIN 00pa3oBaTenbHblii pecypc LMS Moodle.

PexoMeHaaImu 1o ycrenHoMy OCBOSHHIO Kypca B TPaJHIHOHHOI (opMe.

Jl1s1 yCTIenmHOro YCBOCHHUS TEOPETHIECKOTr0 MaTepraa HeoOX0IMMO PEry IIpHO ITOCENaTh JICKIINH, IEPEINTHIBATD JICKITMOHHBIHA
MaTepua, 3HaUUTeNbHOe BHIMAaHHE YASIATh CAMOCTOSTEIbHOMY H3Y4E€HHIO TUCIUTLIHHEL

YcnemHoMy 0CBOEHHIO Kypca TakxkKe ITOMOXKET BeJleHHE TEPMUHOIOIMYECKOro CIIOBaps, YTO MO3BOIUT OBICTpEE yCBaUBATh
TEOPETHYECKUI MaTepHal, TPaMOTHO CTPOUTH CBOIO peyb MPH YCTHBIX M IMMICEMEHHBIX OTBETaX.

[IporpamMma TUCIUIIIMHEI BKJIOYACT JIEKIIHOHHBIC U TPAKTHYECKHE 3aHATHS, BEIITOTHEHHE KOHTPOJIHHON paboTHL

KonrponbHas paboTa oTIM4aeTcs 3HAYUTEIBHBIMU 3aTpaTaMU BPEMEHU U TpeOyeT OT CTyJIeHTa 3HaHMI JIEKIMOHHOTO MaTepHana,
MaTepHaJIOB y4eOHO-METOMIECKOro MOCOOHS 110 JaHHOM AMCHUUIIMHE M OONBIIOro BHUMaHUS. B cBs3u ¢ 3TUM, 1pu
TUTAHUPOBAHIH CBOEH CaMOCTOATEIFHON pabOTHI BaM CIIelyeT YUUTHIBATh, YTO MPOITYCK JICKIIMOHHBIX 3aHATHI 1 HEBHUMATEIIFHOE
OTHOIIICHHE K U3YYEHHUIO YIeOHO-METOINIECKOT0 MOCOOUS CYIIECTBEHHO OCIOXKHUT BHITOIHEHHE KOHTPOJIBLHOH PabOTEHI.
ITonroroBka K BEIIIOJIHEHHIO KOHTPOJIBEHOH pabOThI 3aKIII0YaeTCs B U3YYCHHH COOTBETCTBYIOIIETO Y4EOHO-METOJUIECKOr0 OCOOUS
¥ CTaHJAapPTOB MO oopMiteHHIo paboT. OdopMIteHHas KOHTPOIbHAS paboTa ciaeTcs Ha Kadeapy MeTauTyprurdeckuX TEXHOJIOTHIH U
obopynoBaaus. KoHTponbHas paboTa cuuTaeTcs BBITOIHEHHON, €CITM OHA 3a4YTEHa IperogaBaTeeM, BEIyIINM 3aHATHA.

YdacTue B IPaKTUYECKHX 3aHATHAX TPeOyeT OT CTYyAEHTOB BBICOKOH CTEIIEHN CaMOCTOSITEIbHOCTH U CIIOCOOCTBYET Oolee
IIIyOOKOMY OCBOCHHUIO TEOPETHUECKHX ITOJIOKEHUH M MX MPAKTHYECKOT0 UCHONIb30BaHMs. [10 HHIMBUIyaIbHBIM HCXOIHBIM
JTAHHBIM, BBIIaBACMBIM B Ha4aJIe IMPAKTHIECKHIX 3aHATHH, HEOOXOIMMO MPOBECTH CAMOCTOATEIBHBIEC PacUeTHI M C/ICNIaTh BEIBOAKI IO
HOJyYCHHBIM pe3ylbTaTaM: O XapaKTepe MOMyIeHHbBIX JaHHBIX U 00 UX COOTBETCTBUHU PEaNbHBIM IIPOU3BOJCTBEHHBIM BEIMUYMHAM.
IToaroToBka K ’K3aMeHy 10 AUCLUILUIMHE 3aKII0YAETCs B U3Y4eHUH TEOPETHUYECKOr0 MaTepHaa 1o KOHCIIEKTaM JISKIHH,
HCTOYHHKAM OCHOBHOM M JTOTIOJTHUTENFHOH JINTEPATyPHl, BKIIOYast TEMBI CAMOCTOSTEIEHOTO U3YIEHHS.

PexoMeHIanuy o OCBOSHHUIO AUCIUILTIHEI B TUCTAaHIMOHHON (opMme.

LMS Moodle mo3BoisieT UCTIOIb30BaTh CIEIUANbHBII KOHTEHT U 3JIEMEHTHI 2JIEKTPOHHOT0 00Y4eHHs 1 AUCTAHIIMOHHBIX
obpazoBatenbHbIX TexHONOrni. LMS Moodle ncnomnb3yercst mpeMMyIiecTBEHHO JUIsl aCHHXPOHHOTO B3aHMOACHCTBUS MEXTY
yJacTHHKaMH 00pa30oBaTEeIBHOTO MPOIecca IMOCPEACTBOM ceTh «HTepHeT».

Uto0sI 3¢ GeKTHBHO NCTIONB30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3apeructpupoBaTbcs Ha Kypc. Jl1s 3TOro Hy»KHO MepeiiTu o cchlIke, BbAaBaeMOll COTPpYIHUKAaMH JeKaHaTa Uiln
npernosaBateneM. JIOTHH U apoib COBIAAAET ¢ JIOTHHOM U MapojeM ot JimgHoro kabunera HUTY MUCUC;

2)B pyOpuke «O0mas nHpopManusD 03HAKOMHTECS C COAEPKaHNEM Kypca, BOIIPOCAMH JUTS CAMOCTOSITEIBHOM ITOATOTOBKH,
YCIIOBUSIMH JIOITyCKa K aTTecTaluu, GopMoi MPOMEXYTOUHON aTTecTalnu (3a4eT/9K3aMeH), KpUTEPUSIMH OLIEHUBAHUS | Jp.;

3)B pyOpuke «Pa3aensi», 3aX01s B COOTBETCTBYIOLIME PA3JIeNbl H3y4aTh ydeOHbIe MaTepHaIbl, pa3MelIeHHbIE Ipenoaasarenem. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBAaHHOM IperoaBaTeeM, Iepexo s 10 CChUTKaM;

4)B py6puke «bubIHOTEKa» BO3MOXKHO MTOAOUPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, JOMAIITHNAE PAOOTEHI,
KypCOBbI€ PabOTBI/TIPOEKTHI) JTUTEPATYPY, pasmeniennyio B 9bC HUTY «MUCHUC;

5)B pyOpuke «3a1aHusD» HY)KHO O3HAKOMHTECS C COJCpKaHUEM 3a/IaHMs K MMCBMEHHOH paboTe, CpOKaMHt CIadH, KpUTCPHIMH
OLICHKH. B ycTaHOBJIEHHBIE CPOKH BBIITOTHUTH PabOTY(BI), HOATPY3UTH 311€Ch JKE IS TPOBEPKH. ¥ TOOHO Ha3BIBATh (haiin paboTE
crenyromuM oopa3zoM (Ha3BaHue MpeaMeTa (CokpaileHHo), rpynmna, @O, nara aktyanuzaunu (Ipyu HOBTOPHOM Pa3MELIEHUH)).
Ecnu pabora copepXuT pUCyHKH, ()OPMYJIBI, TO C LEIbI0 COXPaHEHHs (POPMATHPOBAHUS €€ Hy»KHO IoArpyxath B pdf ¢opmare.
Pabora, moarpy»xaemas JJs IPOBEPKH, TOJDKHA:

- coZiepKaTh BCE CTPYKTYpPHBIC JIEMEHTHI: THUTYJIBHBIN JIUCT, BBEICHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
MPUIIOKEHUS (TMIPH HEOOXOJUMOCTH);

- OBITH 0(hOpMIICHA B COOTBETCTBHH C TPEOOBAHMSIMHU.

[IpenonaBarens B TeUeHNE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsTr AHeH) mpoBepseT paboTy u pa3MeInaeT B KOMMEHTapHIX K
3aJaHUIO PelieH3HUI0. B Heil OH yka3bIBaeT Kak MOJIOXKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMeuanus. [Ipu Hanu4uy B peneHsuu
3aMeuaHuil 1 peKoMeHallui, Hy’KHO BHECTH TONPABKU B pabOTy, HOArPY3UTH €€ 3aHOBO JUIs TIOBTOPHOM MpoBepkH. IIpu sTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JTOJDKHO OBITH BBITIOIHEHO 3a1aHue. IIpi HapyIIeHHH CPOKOB, yKa3aHHBIX
IperoaBaTesieM BO3MOXKHOCTh IIOATPY3UTH Pab0Ty OCTaeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYAaHUM CEMECTpa NMOATPY3UTh PabOTy HE MONyUHTCS;

HACTGHHBIM, [OCKAa ayIWTOpHas MenoBas, BeO Kamepa,

HACTEHHBIH, JOCKa ayJuTOpHas MenoBas, BeO Kamepa,




6)B pyOpuxe «TecTsn» MpoiTH TeCTOBbIE 3a1aHKs, OCBOUB COOTBETCTBYIOIUI MaTepHal, pa3MeLIeHHbIH B pyOpuke « Momymmy;
7)B pyOprKke «OLEHKI» OTCIICKUBATH CBOKO yCIICBAEMOCTH;

8)B pyOpuke «OOBABICHND YNTATH OOBSIBICHI, pa3MeIlacMble TPENoAaBaTeNIeM, 1aBaTh 00PATHYIO CBA3E;

9)B pyoOpuke «OOCy IeHHU» CO3/1aBaTh 0OCYKACHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIINE
BOIIPOCHI Y OONBIIMHCTBA TPpyIbl). JaHHas pyOprKa Takke MOXKET ObITh UCIIONB30BaHa JUIsl B3aUMHOM IPOBEPKU;

10)posBISITH PEryJIAPHYIO aKTUBHOCTH Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKAMH 00pa30BaTeIBHOIO ITPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToObI OJTHOIIEHHO UCTIONB30BATH €70 BO3MOXKHOCTH HY>KHO
yCTaHOBHUTH MpriiokeHne MS Teams Ha nepcoHalbHBIH KoMIbroTep 1 TeaedoH. CTapocTaM HYKHO co3nathk rpymmny B MS Teams.
Ydactre B TpymIie mo3BoyseT:

- CIyIIATh JICKIIUH,

- paboTaTh Ha MPAKTUYCCKHUX 3aHITUAX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelIeM, 3a/1aBasi My BOIIPOCHI HJIM OTBEYAasl Ha €ro BOIIPOCH B OOIIIEM YaTe IPYIIIBI B paboyee BpeMs ¢
9.00 o 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMeHTaMH (BKJIaaka «Daiisbl).

ITpu npoBeneHUH 3aHATHI B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO Bceria padoTaTh ¢ BKIIIOUCHHON KaMepoi.
Hckimodenne — ecii peroaBaTelTb MOMPOCHT OTKITIOYATE KaMephl 1 MUKPO(OHHI B CBSI3H ¢ OonbImmMu omexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITIOUHTENIFHO JETIOBBIE (hOTO.

Ipu npoBeeHUH JICKIIMOHHO-TTPAKTUYCCKUX 3aHITHIl BENETCs 3aMUCh. DTO AaeT BO3MOXKHOCTH ITPOCMOTPA 3aHATHSA B CITydyace
HEBO3MOYKHOCTH ITPUCYTCTBHUS HA HEM WJIH IIPU HEOOXOANMOCTH BHOBb OOPATHTCS K MAaTEPHAITy ¥ 3aHOBO €TI0 POCMOTPETh.




