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Yacel Ha KOHTPOJIb 9 9 9 9
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Pabouas nporpamma

TepMO}Il/lHaMl/lKa W KHHETUKA METALTYPriI€CKUX MMPoueccoB

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENTFHO yCTaHABIMBAEMBII 00pa30BaTeNbHBIN CTaHAAPT BBICIIEro 00pa3oBaHus - OakanaBpuat denepansHoe
TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BhICIIEro 00pa3oBaHusl « HallmoHaIBHBIN HCCIeq0BaTEIbCKHIMA
texHonorunueckuit yausepcuretr « MUCHCy o Harnpasienuto noaroroBku 22.03.02 Meramnyprus (npukas ot 02.04.2021 r. Ne
119 0.8.)

CocraBiieHa Ha OCHOBaHHH yqe6H0r0 IraHa:

22.03.02 Metaymyprus, 22.03.02_ 21 Metamnyprusi_IIpl 3aou_2020.plz.plx Metammyprus 4epHbIX METAJIOB, YTBEPIKIACHHOTO
VYuensim coeroM PT'AOY BO HUTY "MUCuC" B cocrase coorsercrBytomieit OITIOIT BO 30.11.2021, npotokoi Ne 35

VYrepxaena B cocrase OIIOIT BO:

22.03.02 Metamnyprust, MeTamnyprusi 4epHbIX METaJIOB, yTBEpkKAeHHOI YueHsiM coBeTom PT'AOY BO HUTY "MUCuC"
30.11.2021, mporokoin Ne 35

Pabouas nporpamMma ogo0peHa Ha 3aceJaHUH

Kadeapa meranayprudecknx texHosoruii u ooopynosanusi (Hoporponuxuii ¢pusmnas)

[Tporokon ot 12.03.2025 r., Ne3

PykoBoauTens noapasaeneHus K.I.H., goueHT Hedenos 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 | ®usznueckast XUMUs
2.1.6 | Xumus

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 |Teopus u TEXHONOIUA IPOU3BOJCTBA CTAIU
2.2.6 |CrnenuanbHble cTanu
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) Iporecc nepeBosa B pacTBOp U3BIEKAEMOI0 METAIJIA IyTEM BO3JICHCTBHSI HAa Py CHEIMATLHBIMUA PACTBOPUTEIISIMU C
MOCIIEAYIOUINM BBIICTICHHEM METAJIJIOB WIIH UX COEIMHEHHUH U3 pacTBOPOB HA3hIBACTCS:

1. BBIIICTAYMBAHHE;

2. BOCCTaHOBJICHHE;

3. ¢potanusi.

2) Peakuuu paznoxeHus: KapOOHATOB:
1. BHAOTEpMHUYECKHUE;
2. BK30TEPMHYECKHE.

3) Yem BbllIe NapiuagbHOE AaBICHUE KHCIOPO/a B Ta30BOI CMECH, TEM:
1. HIXKe ee OKUCIUTENbHAsI CIOCOOHOCTD;

2. BBIIIE ¢ OKUCIUTENIbHAs CTIOCOOHOCTE;

3. He BIMAET Ha OKUCIUTENBFHYIO CIOCOOHOCTD T'a30BOM CMECH.

4) OtpunatensHble BEMYNHBI 3Hepruu [ mOca B peaknusax CBUACTEIBCTBYIOT O:
1. HU3KOU IPOYHOCTH COEAUHEHUH, SBIAIOIIUXCSA NPOLYKTAMU PEaKIU;

2. BBICOKOH MPOYHOCTH COEAUHEHHH, ABIAIOMINXCS IPOLYKTaMH PeaKIuii;

3. HEBO3MOXHOCTHU IPOTEKAHUSI PEAKLIUU.

5) I'az, B KOTOpPOM 3HAYMUTEIBHAS IOJISl YACTUIl MOHU3UPOBAHA, HA3BIBACTCS:
1. m1a3mot;

2. rOpsiYUM ra3oM;

3. HEHTPATBLHBIM Ta30M.

6) Peakrun ropeHus yrieposa sBISIFOTCS:
1. reTeporeHHbIMY;

2. TOMOT€HHBIMU;

3. mudPy3nOHHEIMH.

7) UTo MOXXHO OTNIpeenuTh, NONb3ysch npuHuunoM Jle-Illatense?
1. TeMnepaTypbl U AaBJIEHUS Ha CMELICHUE PABHOBECHS,

2. KONMMYECTBO 00Pa3yIOMIUXCS MPOTYKTOB PEaKIIuii;

3. HUYEro U3 NePeyrCICHHOTO.




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 omeHKke KOHTPOIBHON pabOTHI HCHONB3yeTCsl OMHAPHAS CHCTEMA, KOTOPast IPEAyCMaTPUBACT CIIEAYIONINE PE3yIbTaThl U
KPUTEPUH OLICHUBAHUS:

"3a4TeHO" - KOHTpPOJIbHAs paboTa BHIOIHEHA B yCTAHOBJICHHBIH CPOK C UCIIONH30BAHUEM PEKOMEH/IAINH TTPEToIaBaTels;
MPaBUIBHO BBITIOJHEH pacdeT BCEX MapaMeTpoB WIIH JOMYIIEHO He OoJiee OHOT0 HeJ09eTa; CIe/IaHbl BBIBOAI,

"He 3auTeHO" - paboTa HEe COOTBETCTBYET OONBIINHCTBY NMPENbBISEMbIX TPeOOBaHUH MPeNnoaaBaTeis;, pacyeThl MapaMeTpoB
HPOBEIEHBI C IPYOBIMH OIIMOKaMK; OTCYTCTBYIOT BBIBOAIBI 110 paboTe.

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTODBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarensctBo, rof, 371. agpec
JI1.1 |Mumnaes IO.A,, DH3NKO-XUMUS B M.: MUCuC, 2001,
Sxosnes B.B. MeTauTypruu: YdaebHoe
rnocobue

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

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

ns.document&fDocumentld=2968

6.1.3. Meroauyeckue pa3padoTku

ABTODBI, COCTaBUTENIU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI3.1 |Ianosanos A.H. Teopus MeTanIypru4ecKux H® HUTY "MUCuC", 2015,
npoLeccoB: Y4eOHo- http://elibrary.misis.ru/action.php?
METOAMYECKOE TTOCOOHE kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10574

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

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

6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust

.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

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

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHHE

Ayn. | Hasunauenune OcHarienne




212 VYuebnas  ayamropus  [uid  3aHATHH | Kommekr — ydeOHON  mebemm  Ha 44 wMmecTt A
JIEKIIMOHHOTO THIIA, MPaKTHYECKUX | O0ydaromuxcs, 1  CTaOMOHApHBIA  KOMIIBIOTEp IS
3aHATHI IpernojaBaTeNs C BBIXOAOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTCHHBIH, JIOCKa ayIWTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMel MS Office, MS
Teams, anTuBupyc Dr.Web.

212 VYuebnas  ayamropus  [uid  3aHATHH | Kommekr — ydeOHOM  mebemm  Ha 44 mecT A
JIEKIIMOHHOTO THUIA, MPaKTHYECKUX | OOydaromuxcs, 1  CTalMOHApHBIA  KOMIBIOTEp IS
3aHATUI IpernojaBaTeNs C BBIXOAOM B HHTEpPHET, MPOEKTOpP, 3KpaH

KOJIOHKH, JIMIEH3HOoHHBIe mporpammel MS Office,
Teams, anTuBupyc Dr.Web.

HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,

MS

8. METOJUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIIUXCA

OcBoeHHEe TUCHUILIMHBI IPEANonaraeT Kak IpoBeAeHHEe TPAIUIHOHHBIX ayIUTOPHBIX 3aHATUH, Tak U pabOTy B ANEKTPOHHOH
nHpopMaImoHHo-o0pazoBaTenbHoi cpene HUTY « MUCHUCy (OMOC), yacTbio KOTOPOH HEMOCPESICTBEHHO MPeIHA3HAYCHHOMN TS
OCYIIECTBIICHNS 00pa30BaTEIFHOTO IpoIiecca ABIeTCs DISKTPOHHBIH 00pa3zoBaTenbHbIi pecypc LMS Moodle.

PexoMenganun no ycremHoMy OCBOSHHIO Kypca B TPaAUIIHOHHOH (opMme.

JI71st yCIIeIHOro yCBOCHHS TEOPETHYECKOr0 MaTepralla He0OX0MMMO PETyJIIPHO NOCEIATh JEKIUH, TIEPEeUNTHIBATE JEKIIMOHHBIN
MaTepual, 3HauNTeNbHOe BHIMAHHE YISIATh CAMOCTOSATEIBHOMY H3Y4YEeHHIO TUCIIATUTIHBL

YcnemHoMy 0CBOSHHIO Kypca TaKxKe IIOMOXKET BeJICHHE TEPMUHOIOIMIECKOT0 CJIOBAps, YTO MO3BOIMUT OBICTpEE YCBAaUBAThH
TEOpeTHYeCKUi MaTepuai, TPaMOTHO CTPOUTH CBOIO PEUb MPU YCTHBIX U MUCbMEHHBIX OTBETAX.

[TporpamMMa IUCHUILIMHBI BKJIIOYAET JIEKIIMOHHbIE U IPAKTHIECKHE 3aHATHS, BBIIIOHEHNE KOHTPOJIBHOH paboTHI.

KonTponsHas paboTta oTiH9aercs 3HAYUTEIBHBIMHI 3aTpaTaMU BPEMEHH U TpeOyeT OT CTy/IeHTa 3HAHMI JISKIMOHHOTO MaTepHania,
MaTepuaaoB yaeOHO-METOANUECKOro IIOCO0Hs O JaHHO! JUCHUIIIMHE U OONBIIOr0 BHUMAHUS. B CBA3U ¢ 3TUM, IpH
TUTAaHUPOBAHUHU CBOEH CaMOCTOSITENIBHOI paOOThI BaM CIIEyET YUUTHIBATH, YTO MPOIYCK JIEKIIMOHHBIX 3aHATHH U HeBHUMATEIILHOE
OTHOIIICHHE K U3YYEHHUIO YIEOHO-METOINIECKOTO MOCOONS CYIIECTBEHHO OCIOKHHT BHITTOJTHEHHE KOHTPOJIFHOH PaOOTEL.
IToaroroBka K BEIMOTHEHUIO KOHTPOIBHOH PAOOTHI 3aKTI0YACTCA B U3yYEHUH COOTBETCTBYIOMIETO YU€OHO-METOIMUECKOTO ITOCOOHS
U CTaHJapTOB N0 oopmiieHUI0 pabot. OpopMIileHHAs] KOHTPOIbHAS paboTa caaeTcst Ha Kadeapy MeTayuyprudyeckKuxX TeXHOJIOTHI U
o6opynoBanust. KoHTponeHast paboTa cunTaeTcs BBIIOIHEHHOM, €CIIM OHA 3a4TEHa NPErogaBaTesieM, BeIyIIM 3aHITHL.

YdacTre B IPaKTHIECKHX 3aHATHAX TPeOyeT OT CTY/IEHTOB BBICOKOH CTEIICHN CaMOCTOSITEIFHOCTH M CTIOCOOCTBYeT Ooitee
TIIyOOKOMY OCBOEHHUIO TEOPETUIECKHX MOJIOKEHUH U UX MPAaKTHYECKOr0 UCIONb30BaHMs. [10 HHANBUTyaIbHBIM HCXOIHBIM
JAHHBIM, BBI1aBAEMBIM B Hayaje MPaKTUYECKUX 3aHATHH, HEOOXOIUMO MPOBECTU CAMOCTOATENbHBIE PACUETHI M CAENATh BBIBOABI MO
TIOTyYeHHBIM pe3yJIbTaTaM: O XapaKTepe MOMyYeHHbBIX JTaHHBIX U 00 HX COOTBETCTBHHU PEabHBIM ITPOU3BOCTBEHHEIM BETMIMHAM.
IoaroroBka K 3K3aMeHy 110 JUCIUIUINHE 3aKII0YAeTCs B N3yUSHUH TEOPETHUECKOT0 MaTepHaIa 0 KOHCIEKTaM JEKIUH,
UCTOYHHMKAM OCHOBHOH U JONOJIHUTENBHOH TUTEPATypPhl, BKIIOYAs TEMBI CAMOCTOSITEIbHOTO U3YYEHHS.

PexoMeHIaIuy 1o OCBOCHUIO AUCLHUILUINHEI B AUCTAHIMOHHOH (opMme.

LMS Moodle mo3BoiIsieT HCTIOIB30BaTh CIEUANBHBII KOHTEHT M 3JIEMEHTHI 3JIEKTPOHHOTO 00YYEHHS ¥ AUCTAHIIMOHHBIX
obpa3zoBarensHbIX TexHOTOrui. LMS Moodle ucnons3yercst mpenMyIIecTBEHHO ISl ACHHXPOHHOTO B3aUMOACHCTBHS MEXTY
y4JacTHUKaMH 00pa30BaTebHOrO Mpoliecca MocpeacTBOM ceTH «HTepHeT».

Yrto0Os! 3¢ GeKTHBHO NCTIONB30BaTh Bo3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO ¥ yCIENTHO OCBOUTH AUCIUILTHHY, HYKHO!

1) 3aperucTpupoBaThcs Ha Kype. J1s 3TOro Hy KHO IepeifTu Mo CChUTKE, BBIAaBAEMOIl COTPYTHUKAMH JeKaHaTa WIH
npenogasareneM. JIOTuH 1 apojb COBIAAAET C JIOTMHOM M NapojieM ot Ju4yHoro kabunera HUTY MUCHUC;

2)B pyOpuke «O6m1ast nHGpopManus» 03HAKOMUTHCS C COAEPKaHUEM Kypca, BOIPOCAMH Al CAMOCTOSITEILHON MOATOTOBKH,
YCIIOBHSMH JIOITyCKa K aTTecTanuy, (opMoii MPOMEXXyTOUHOH aTTecTaIuy (3a4eT/3K3aMeH), KpUTEPHSIMH OLICHWBAHUS U JIp.;

3)B pyOpuxe «Pa3nensi», 3aX0/1s1 B COOTBETCTBYIOIINE Pa3Ielbl H3ydaTh ydeOHbIe MaTepHaIbl, pa3MeIIeHHbIE IpernoaaBareneM. B
T.4. NIOJIb30BAThCSI TUTEPATYPOIl, PEKOMEHAOBaHHON MpenogaBaTeneM, NEPEXOs M0 CCHUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOIONPATH IS BEIITOITHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemmennyto 8 ObC HUTY «MUCHUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJep KaHUEeM 3aJaHusl K MUCbMEHHON paboTe, CPOKaMU CIaul, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIC CPOKH BBITIOIHUTH pabOTY(bI), TIOATPY3UTH 3A€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (Dai paboTh
crenyomuM oopa3oM (Ha3BaHUe mpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Ecnu pabota cogepxuT pucyHKH, (JOpMYIIbI, TO C LETbI0 COXpaHEeHUs! (OpPMaTUPOBaHUS €€ HYKHO NOATpykaTh B pdf popmarte.
PaGota, moarpyxaemas Juist IpOBEPKH, OJKHA:

- coIepKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIJIIOUEHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTeib B TEUEHNE YCTAHOBIEHHOTIO CpOKa (He Ooliee NecsITH JHEH) MpoBepseT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell OH yka3bIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIWIUy B pereH3un
3aMeYaHUi U peKOMEHIAIHii, HY’>KHO BHECTH MOMPABKHU B paboTy, HOATPY3UTH €€ 3aHOBO s TOBTOPHOI mpoBepku. [Ipu sTomM
Ba)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBIIOIHEHO 3a/aHue. IIpy HapyIIeHHU CPOKOB, yKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa0OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIIEHNE 0 HapyIIeHHH cpokoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» IPOWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MeLeHHbIH B pyOpuke « Momaynny;
7)B pyOpuke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHNSD YUTATH OOBSIBICHHS, pa3MeIlaeMble IPENoAaBaTeNIeM, 1aBaTh 00PAaTHYIO CBA3E;

9)B py6puKe «OOCyXKIeHUD CO3/1aBaTh OOCYKICHUS U Y4aCTBOBAaTh B HUX (00CYXKIar0TCs OOIME MOMEHTHI, BBI3BIBAIOIIUE




BOIPOCH! Y OOIBIIMHCTBA IPyMNIIbl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHa ISl B3AUMHON IIPOBEPKH;

10)posBISTh PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpenMymIeCTBEHHO U151 CHHXPOHHOT'O B3aMMOZIEHCTBHUS MEXKTy yJacTHIKaMH 00pa30BaTeIbHOTO Mpolecca MOCPEICTBOM CETH
«uTepuer» ucnonbdyercs Microsoft Teams (MS Teams). UToObI TOTHOIIEHHO UCTIONB30BATH €70 BO3MOXKHOCTH HY>KHO
yCTaHOBUTH Npuiioxkenrne MS Teams Ha nepcoHaIbHBII KoMIbIOTEp U Tenedon. CTapocTtaM HYKHO co3aaTh rpymniy B MS Teams.
VYuacTtue B rpynmne no3BoseT:

- CITyIIaTh JICKINY;

- paboTaTh HA MPAKTUYECKUX 3aHATUSAX;

- OBITh Ha CBSI3H C NIPENOJaBaTeNeM, 331aBasi My BOIIPOCHI MIIM OTBEYAs Ha ero BOIPOCHI B 00ILEM YaTe IPYyIIbI B pabouee Bpems C
9.00 mo 17.00;

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

IIpu mpoBeaeHnH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckinrouenne — ecity nperofaBaTelb IMOMPOCHT OTKIFOYHTh KaMepbl 1 MUKPO(OHEI B CBSI3H ¢ OobInMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITIOUUTEIBFHO JETIOBBIE (OTO.

IIpu npoBeaeHNH JIEKITMOHHO-TTPAKTHUECKUX 3aHATUI BeleTCs 3aUCh. DTO JaeT BO3MOXKHOCTh IIPOCMOTpA 3aHATHA B CIIydae
HEBO3MOXKHOCTH TIPUCYTCTBHS HAa HEM WJIM IIPH HEOOXOMMOCTH BHOBb OOPATHTCSI K MAaTEPUATy U 3aHOBO €r0 IIPOCMOTPETb.




