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Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

IpukiagHasi TePMOAMHAMUKA U KHHETHKA

3akperieHa 3a nozxpaszaeneHiueM  Kadeapa Metanaypruy cTaiu, HOBBIX TPOM3BOACTBEHHBIX TEXHOIOTHN U 3aIIUTHI

HanpaBneHHe IIOATOTOBKH
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camocTosTeNbHas paboTa

MCTAJLIOB

27.04.04 YIIPABJIEHUE B TEXHUYECKNX CUCTEMAX

HI/I(prBI/IBaI_II/ISI 1 aBTOMATU3alud TEXHOJIOTHICCKUX IMTPOIECCOB
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Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

@DopMBI KOHTPOJISL B CEMECTpax:

3ayeT 1

Cemectp
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Kypee>) HUroro

Henens 18

Bun 3anaruii VI PII v PII

Jlexuu 17 17 17 17
IIpakTuyeckue 34 34 34 34
Uroro ayx. 51 51 51 51
KonrakTHas pabota 51 51 51 51
Cam. pabora 57 57 57 57
Utoro 108 108 108 108




IIporpammy cocraBumn(u):

0.m.H., npogeccop, Ilasnos Arexcandp Bacunvesuu

Pabouas mporpamma
IpuxiagHas TEePMOAMHAMHMKA M KMHETHKA

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITEeNBHO YCTaHABIMBaEMbIi 00pa30BaTENbHBIN CTaHAaPT BBICIIET0 00pa3oBaHus - MarucTparypa denepanpHoe
rOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE yUpexkIeHHEe BHICIIEro oopa3zoBanus « HannoHaabHbIN HCCaen0oBaTeNbCKUN
TexHojorudeckuil yauupepcuter « MUCuCy» no Hanpasnenuto noarorosku 27.04.04 YIIPABJIEHUE B TEXHUYECKUX
CUCTEMAX (mpuka3 ot 02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

27.04.04 VIIPABJIEHUE B TEXHUYECKNX CUCTEMAX, 27.04.04-MYTC-23-1.plx [{udpoBusaims u aBTOMaTH3AIUSI
TEXHOJIOTHUECKHUX TPOLECCOB, yTBepKAeHHOro YueHbiM coBeToM HUTY MUCHUC B cocrae coorBercrBytomei OIIOII BO
22.06.2023, mporoxoin Ne 5-23

YrBepxnena B coctase OIIOIT BO:

27.04.04 YIIPABJIEHVE B TEXHUUYECKNX CUCTEMAX, LludpoBusamust 1 aBTOMaTH3aIHsI TEXHOJIOTMIECKHIX ITPOIIECCOB,
yrBepakaIeHHON YuensiM coBetom HUTY MUCHUC 22.06.2023, nporokon Ne 5-23

Pabouast mporpamma oj00peHa Ha 3aceaHuu

Ka(l)eupa METAJLTYPIrUuM CTAJIU, HOBBIX IPOU3BOJACTBECHHBIX TEXHOJIOTHIT 1 3alIMThI METAJJI0B

[Iporokoin ot 09.06.2022 ., Nel1

PykoBoautens noapasaencuus A.B. Jlyo



1. HEJIX OCBOEHUA

1.1 | HayuuTs HCIIOTB30BaHNIO OCHOBHBIX 3aKOHOB U MOHATHH (DM3WYIECKON XIMMUH IS pacYeTOB M aHAIH3a
TEPMOJMHAMUYECKHX U KHHETUYECKUX 3aKOHOMEPHOCTEH MPOIECCOB, IPOTEKAIOIINX B METAILTYPIrHIECKIX CUCTEMAX,
pa3paboTKe Ha ITOH OCHOBE TEXHOJIOTHYECKUX PEKOMEH/AIMi, HAlIPaBICHHBIX Ha MOBbIIICHNE 3()(HEKTUBHOCTH
IIPOU3BOJICTBA U KAUECTBA IIPOAYKIIH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

2.2.1 |Hay4Ho-uccienoBarenabckas IpPaKTUKa

2.2.2 |IIpuknanHON CTAaTUCTUYECKUN aHAIHN3

2.2.3 |I[IpuknamgHod GYHKIMOHANBHBIA aHATM3 B 33]1a4aX yIPaBICHHS

2.2.4 |MaremaTHuecKoe MOJEINPOBAaHNE TEXHOIOTUIECKUX [IPOLIECCOB

2.2.5 MopnenrpoBaHue U ONITUMHU3ALNS TEXHOJIOTHYECKUX MPOLIECCOB

2.2.6 |OxoHOMHYecKas 3pPeKTHBHOCTH HHHOBALIMH U TPOCKTUPOBAHHE B TEXHHICCKUX CHCTEMAax

2.2.7 |IoaroroBka K MpoIeaype 3alUTHl H 3aIIUTa BHITYCKHOH KBATU(HKAIIOHHONW pabOTHI

2.2.8 |IIpenaumniaoMHas MpaKkTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

OIIK-1: Cnoco0eH NPpUMeHATH B MMPo¢ecCHOHAILHOI NesTeTbHOCTH 3HAHUSA (YyHIaMEHTANBHBIX HAYK, 3HAHUSA B
MEKTHCHUITMHAPHBIX 00J1aCTHX, JIe)KAIHe B OCHOBE COOTBETCTBYIOIEro NMPo(guJIs MOATOTOBKH, AHAJIN3UPOBATH 1
BBISIBJISAAITH €CTECTBEHHO-HAYYHYIO CYIITHOCTH NMPO00JIeM YIpaBJIeHNs B TEXHHYeCKHX CHCTEMAaX HA 0CHOBE I0JI0KeHMid,
32aKOHOB H METO/I0B B 00/1aCTH €CTECTBEHHBIX HAYK M MaTeMATHKH

3HaTh:

OIIK-1-31 oCHOBHBIC 3aKOHOB U MOHITHS (HUIUICCKON XUMUH TS pACUCTOB U aHAIN3a TCPMOJUHAMUYCCKUX U KMHETHUECKIX
3aKOHOMEPHOCTEH MPOIECCOB

IIK-1: Cioco6HOCTL MOJEIMPOBATh TeXHUYECKUE 00bEKThI U TEXHOJIOIHYeCKHe IIPOLecChl ¢ MCI0Ib30BaAHUEM
HHHOBAIMOHHBIX CPEICTB ABTOMATH3UPOBAHHOIO IPOCKTHPOBAHUS

YMmerb:

IIK-1-Y1 OCYIICCTBJIATH PCHICHUEC 3a1a4 IO MMOATOTOBKE HCXOJHBIX YCHOBI/II;‘I JJIs1 KOMIIBIOTCPHOTI'O paciucTa paBHOBECHBIX
KOHHeHTpaHI/Iﬁ TIpY 3aIaHHBIX 3HAYCHUAX TEMIIEPATYPhI U JABJICHUSA

Baanernb:

IIK-1-B1 BnaneHus TEXHUKOW TEPMOXMMUYECKOTO aHAIN3a I€TEPOreHHbIX METAIUIYPIrUYECKUX CUCTEM

OIIK-1: CnocofeH NpUMeHATH B PO¢)eCCHOHAILHOI NesTeIbHOCTH 3HAHUSA (yHIaMEHTANBHBIX HAYK, 3HAHUSA B
MEKIACHUIIIHHAPHBIX 00J1ACTSIX, JeKallHe B 0CHOBE COOTBETCTBYIOIEro NPoguis MOAr0TOBKH, AHAJIU3HPOBATh H
BBISIBJISITh €CTECTBEHHO-HAYYHYIO CYIIIHOCTH MP00JIeM YPaBJIeHHS B TEXHHYECKHX CHCTEMaX HA OCHOBE MOJI0KeHMIid,
3aKOHOB H METO/I0B B 00/12CTH eCTECTBEHHBIX HAYK H MAaTeMATHKH

Baanernb:

OIIK-1-B1 ocTaHOBKH M pemIeHus 3a1a4 MOIy9IeHNs U padHHUPOBAHI METaJIa Ha OCHOBE TEPMOIMHAMHYECKOTO aHAIN3a

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl

Pa3gen 1. Tepmoannamuka
MPOLEeCCOB € y4aCTHEM
MeTANIMYeCKUX U
LJIAKOBBIX PACTBOPOB




1.1 01. KommbroTepHslit pacuer 5 OIIK-1-31 J1.1
PaBHOBECHS MEXTY OIIK-1-B1 IIK- JI1.2J12.2
METAJJIOM IIJIAKOM C 1-V1 IIK-1-B1
MTOMOIIBIO0 COBPEMEHHBIX
MAKEeTOB MPHUKIIAJIHBIX
TEePMOIMHAMUYECKIX
nporpamM. /JIex/

1.2 [TpopaboTKa JIEKITMOHHOTO 6 OIIK-1-31 J1.1 P1
Mmatepuana (Pazgen Nel, OIIK-1-B1 IIK- JI1.2J12.2
Jlexmust Nel) /Cp/ 1-V1IIK-1-B1 31

1.3 02. TepmonuHamMuKa 2 OIIK-1-31 J.1
pacIIaBOB XKENe30 — YTIEpoL OIIK-1-B1 IIK- JI1.2J12.2
— kucnopon. /Jlex/ 1-V1IIK-1-B1

1.4 [TpopaboTKa JEeKIIMOHHOTO 1 OIIK-1-31 J1.1
Marepuana (Pazmen Nel, OIIK-1-B1 IIK- JI1.2J12.2
Jlexums Ne2) /Cp/ 1-Y1 IIK-1-Bl 21

1.5 03. TepmoauHAMUYECKHIA 2 OIIK-1-31 J.1
aHaJI3 B3aUMOICHCTBHS OIIK-1-B1 IIK- JI1.2J12.2
pacIuiaBoB ¢ 1-Y1 IIK-1-B1
okcunmamu. /Jlex/

1.6 [TpopaboTKa JIEKITMOHHOTO 2 OIIK-1-31 J1.1
Mmatepuana (Pazgen Nel, OIIK-1-B1 IIK- JI1.2J12.2
Jlextus Ne3) /Cp/ 1-Y1IIK-1-B1 21

1.7 04. Pacuer 2 OIIK-1-31 J.1
TEPMOJUHAMUYECKHAX OIIK-1-BI1 TIK- JI1.2J12.2
XapaKTEPUCTUK PACKUCIICHUS 1-V1 IIK-1-B1
cramu. /Jlex/

1.8 [IpopaboTka JeKIIMOHHOTO 6 OIIK-1-31 J.1 P1
Marepuana (Pazmen Nel, OIIK-1-B1 ITIK- JI1.2J12.2
Jlexums Ned) /Cp/ 1-Y1IIK-1-Bl 21

1.9 05. TepmoauHaMuka 2 OIIK-1-31 J1.1
PacTBOpOB a30Ta U BOJAOPOAA OIIK-1-B1 IIK- JI1.2J12.2
B pacruiaBax. /JIex/ 1-Y1IIK-1-B1

1.10 | IIpopaboTka JEKIIMOHHOTO 6 OIIK-1-31 JI1.1 Pl
Mmatepuana (Pazgen Nel, OIIK-1-B1 IIK- JI1.2J12.2
Jlexuust NeS) /Cp/ 1-V1 IIK-1-B1 31

1.11 [ToaroroBka K MpakTUYECKUM 24 OIIK-1-31 JI2.1J13.1
3aaaTHAM Nel-Ne7 /Cp/ OIIK-1-B1 IIK- | JI3.2JI3.3

1-Y1IIK-1-Bl 21

1.12  |IIpaxtugeckas pabora Nel: 10 OIIK-1-31 JI2.1J13.1
KomnbrorepHslit pacyer OIIK-1-B1 IIK- | JI3.2 JI3.3
00e3yriepoKHUBaHMs 1-Y¥1 IIK-1-Bl1
cramu /TIp/

1.13 [pakTudeckas padorta Ne2: 4 OIIK-1-31 JI2.1J13.1
KomnbrotepHslii pacuer OIIK-1-B1 IIK- | JI3.2 JI3.3
nedocdoparnuu cramu /Ip/ 1-Y1 IIK-1-B1

1.14 | IIpakTuueckas paGora Ne3: 4 OIIK-1-31 JI2.1J13.1
KomnbrotepHslii pacyer OIIK-1-B1 IIK- | JI3.2JI3.3
packucnenus craiau /Ilp/ 1-V1IIK-1-Bl

1.15 | IIpakTtuueckas padora Ne4: 4 OIIK-1-31 JI2.1J13.1
KomnerorepHslit pacyer OIIK-1-B1 IIK- | JI3.2JI3.3
neruposanus cramu /TIp/ 1-V1 IIK-1-B1

1.16 | IIpakTuueckas pabora No5: 4 OIIK-1-31 JI2.1J13.1
KommnbroTepHslii pacuer OIIK-1-B1 IIK- | JI3.2JI3.3
necynbdypanuu ctamu /TIp/ 1-Y1 IIK-1-B1

1.17 | IIpakTuueckas pabora Ne6: 4 OIIK-1-31 JI2.1JI3.1
Komnerorepnslit pacuer OIIK-1-B1 TIK- | JI3.2 JI3.3
pacTBOPUMOCTH a30Ta U 1-Y1IIK-1-Bl
Bomopona /Ip/

1.18 | IIpakTuueckas pabora Ne7: 4 OIIK-1-31 JI2.1J13.1
Komnerorepnslit pacyer OIIK-1-B1 TIK- | JI3.2 JI3.3
00e3yTrinepokuBaHus 1-V1 IIK-1-B1
BBICOKOXPOMHUCTBIX

pacrutaBoB /ITp/




Pa3nen 2. Kunernka
NMPOLECCOB € YYaCTHEM
MeTANTHYECKHX H
IIVIAKOBBIX PACTBOPOB

2.1 01. Obmas xapakTepucTuKa 1 OIIK-1-31 J1.1
KUHETHKH OIIK-1-B1 IIK- JI1.2J12.2
METaJITyprudecKuX 1-V1IIK-1-B1
peakumii. /JIex/

2.2 [TpopaboTka JEeKTHOHHOTO 1 OIIK-1-31 J1.1
Mmatepuana (Pazgen Ne2, OIIK-1-B1 IIK- JI11.2J12.2
Jlexmust Nel) /Cp/ 1-V1IIK-1-Bl 21

2.3 02. ITpuzHaku amus 1 OIIK-1-31 JI1.1
BBISIBJICHUS TUMUTHPYIOLIEH OIIK-1-B1 IIK- JI1.2712.2
ctaauu npouecca. /Jlex/ 1-V1 IIK-1-B1

2.4 [IpopaboTka JIeKIIMOHHOTO 1 OIIK-1-31 JI.1
Marepuana (Pasmen No2, OIIK-1-B1 IIK- JI1.2J12.2
Jlexmust No2) /Cp/ 1-V1IIK-1-B1 €]

5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KouTponbsHoe l;[dioie}?ﬂeMHe B
KM MepoTpusTHe ZMKAaTOPEL OTIPOCHI JJIS TIOATOTOBKH
KOMIIETEeHIINH
KM1 3a4er OIIK-1-31;0I1K-1- | BeinongHeHne BceX MPaKTUYECKUX 3aaHUN

B1

BI;[IK-1-Y I;TTK-1-

IIpaktiueckas padbora Nel: KommbroTepHsiit pacuer
00e3yraepoKUBaHUS CTAIIH

ITpakTrudeckas padota Ne2: KoMmbrioTepHbIii pacueT aedochopannn
CTaH

IIpaktuueckas padbora Ne3: KoMnbroTepHBIH pacueT pacKUCICHHS CTaln
IIpaxTuueckas padora Ned: KoMInblOTEepHBIH pacdeT JIETUPOBAHUS CTaH
Ipaktrdeckas padota Ne5: KoMIIbIOTEpHBIN pacueT necynbdyparnuu
CTaH

IIpaktuueckas padbora Ne6: KommbroTepHsIi pacueT pacTBOPHMOCTH
a30Ta U BoAopoJa

IMpakTryeckas padora Ne7: KoMmsroTepHsIit pacaer
00e3yraepoKUBaHUS BEICOKOXPOMHUCTHIX PacIliIaBOB

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanne
paboTsI

IIpoBepsiembie
WHIUKATOPBI
KOMIIETEHIIAHN

Conepsxanue paboTHI




P1 Kypcosoii npoekr OIIK-1-31;0I0K-1- | 1. CnoxxHble METAJLTypTU9eCKHe CUCTEMBI. XHUMUYECKHe U (PH3UKO-
BL;IIK-1-YV1;IIK-1- | xuMuueckue ocodenHoctr. CriocoObl aHaiu3a.

Bl 2. I"'a30BBIe aTMOC(hEpPHI METAJLTypTHYECKHUX arperaTos.
Knaccudukanus, XuMuiaeckue cBOMCTBa, KUCIOPOAHBIN MOTEHIIUAI.
3. YcnoBust paBHOBeCHS B ra3oBbIx aTMocdepax. CriocoObl pacuera
PaBHOBECHOTI'O COCTaBa B CIIOKHBIX Fa30BBIX CHCTEMAX MPH
M30TEPMHUYECKUX YCIOBHSAX.

4. PaBHOBecHe B ra3ax npu agunadaTHuecKux yclIoBHax. Pacuer
TeMIIepaTypbl TOPEHUSI FA30BOT0 TOILINBA.

5. Kunetndeckue cBOMCTBA Ta30BBIX aTMOC(EP METAITYPIrHISCKIX
cucreM. JJuddysus B razax, kanumisipHas auddy3us.

6. TBepaple MeTamutyprudeckue (asel. Kpucrannndeckas CTpykTypa,
XMMHYECKasl CBA3b, 1€(PEKThI KPUCTAIUNINYECKON CTPYKTYPHI.

7. Nuarpamma >xene3o — kuciaopo. OKCUAbI jxeses3a, BIOCTHT U
npoOieMa HeCTEXHOMETPHYHOCTH.

9. CTanaapTHBIE COCTOSIHUS PEAreHTOB B METAJTYPrU4eCKHX
mporeccax, B T.4. KOMIIOHEHTOB paciuiaBoB. KonndecTBeHHOE OmicaHme
OTKJIOHEHUH 0T 3akoHOB Paymst u I'enpu.

10. Buas! k03 (HUIIHEHTOB aKTUBHOCTH U UX OIpEeTIeHUE MIpH
NpoBeAeHUN pacyeToB. [TapamMeTphl B3aUMOIEHCTBHSA KOMIOHEHTOB.
11. Pacyer pacTBOPUMOCTEH ra30B B XKHUIKOM KEIE3€ U
MHOTOKOMITOHEHTHBIX PacIljIaBaX Ha €ro OCHOBE (TIPH Pa3IMIHBIX
TeMIepaTypax 1 JaBICHHX).

12. TepMoaHaMUKa PaCKUCIEHUS CTAIIH.

13. B3auMoneicTBHE KUCIOPOJaA € )KUAKUM XkKene30oM. PacTBopuMocCTs.
IIpenen pacTBopuMocTu. BnusHue naBnenus, TeMneparypsl U
JIErMpYyIOINX Ha B3aumozpeiicteue Fe-O.

14. Bzaumoneiicteue Fe-C-O B pacruiaBax. Bnusaue nasnenus
TeMIIepaTypsl U JIeTupyronmx Ha B3aumoneiictaue Fe-C-O.

15. Bogopon B paciuiaBax Ha OCHOBE kele3a. BnusiHue naBneHus,
TEMITepaTypsI ¥ JETHPYIONINX IEMEHTOB Ha B3aNMOEHCTBHE BOJOPOIA
C JKETIe30M.

16. OcoGeHHOCTH KUHETUKHU TeTePOreHHBIX peakuit
METaJTypPrH4ecKOro Npou3BOACTBA.

17. Ilpu3Haku onpeaeneHus JIUMUTHPYIOLIErO 3Tama CI0AKHOIO
TeTepOreHHOro Ipolecca.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCIIOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeH 10 JUCHUIUIMHE He IPeyCMOTPEeH

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Jis momyveHust 3a4eT 1Mo AUCHUILTHHE HEOOXOJMMO HaTH4IHe:
1. ITpaktuueckux padot Nel-Ne7
2. KypcoBoro npoekra (3aimunTa+mosiCHUTEIbHAs 3aIICKa)

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTENN 3aryaBue Bubnmoreka W3narensctBo, ron
JI1.1 [Ieremun A. JI., TepMmomHAMUKA M KHHETHKA OrnexkTpoHHas OHOIHOTEKA M.: Yueba, 2005
Muxanuna E. C. METaJLIyPrU4eCKUX IPOLIECCOB.

Kypc nekiuii: yued. mocodue
JUTSL CTY[I. BY30B CIICII.
Meratyprus 4ep. MeTalIoB

JI1.2 |Muxamuua E. C., TepMoanHaMuKa U KUHETUKA Bubmmoreka MUCuC M.: Uzn-80o MUCuC, 2011
Ilerenun A. JI. METaJLTYPrUYECKHX MPOLIECCOB.
OKHUCIIUTETBHO-

BOCCTAHOBHTEIIHHBIE CHCTEMBI:
y4eb. mocobue A CTy. BY30B,
00y4. o Hamp. 'Mertamnyprus'

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTAaBUTENU 3arnaBue Bubnmoreka W3narenscTBo, rog




ABTOpBI, COCTABUTENH

3ariaBue

Bbubaunoreka

W3naTenbCcTBO, O,

JI2.1 |I'puropsH B. A, DU3UKO-XUMHUYECKUE PacueThl | DIeKTpOHHAs OHONIHOTEeKa M.: Yueba, 2007
CromaxuH A. 4., 9JIEKTPOCTANICTIIaBUIIBHBIX
VYroukun 10. U., np. nporieccoB. CO. 3aad ¢
pemreHuAME: ydeOHOE TTocoOne
JUIS CTYJ. BYy30B CIEll. -
Merannyprus
JI2.2 | boxmreitn b. C., dusnyeckas XUMUS: DneKkTpoHHas OUOIHOTEeKa M.: Uzn-so MUCuC, 2012
Mengaenes M. 1., TEpMOJMHAMUKA Y KHHETHKA:
Ioxsucxes 1O0. B. y4eOHHUK
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3aryaBue Bubnmoreka W3narensctBo, ron
JI3.1 |KotenpuukoB I'. 1., TepMoanHaMuKa U KHHETHKA bubmmorexka MUCuC M.: U3a-Bo MUCuC, 2011
IMaBnoB A. B., METaJLIypPrU4eCKUX MPOLIECCOB.
Toncronyukuit A. A., | DU3UKO-XUMHUYECKHE PACUCTHI
Ip. pacrnpe/eneHuss KOMITOHCHTOB
MEXKY METaJIOM, IITAKOM H
ra3oM C UCHOJIb30BaHUEM
KOMITbIOTEPHOM IIPOTrpaMMBl
TUBBC - MUCuC': yueb.
nocoOue Juis CTyA. By30B,
00yu. no Hamp. 150100 -
Meramnyprus
JI3.2 | KorenpuukoB I'. 1., Teopus 1 TEXHOIOTHS bubmmorexka MUCuC M.: U3n-so MUCuC, 2011
Cemun A E., METaJTypryy CTalIu:
Toncronyuxuii A. A., | TEXHOJIOTHYECKHE PACUETHI HA
Ip. 6a3e paBHOBECHOTO
pacrpe/ienieHuss KOMIIOHEHTOB B
CHUCTEME MeTaJll - IIAaK - Ta3 ¢
HCIOJIb30BaHUEM
KOMITBIOTEPHOU MPOTPaMMBI
TUBBC - MUCuC': yueo.
nocoOue /Ui CTyA. By30B,
00yu. o Hamp. 150100 -
Merannyprus
JI3.3 | Korenpuukos I'. U., TepMoanHaMuKa U KHHETHKA Bubmmnoreka MUCuC M.: Uzn-80o MUCuC, 2013
[TaBnoB A. B., METaJITyprUUeCKUX MPOLIECCOB.
Koceipes K. JL., ap. DU3NKO-XUMUYECKHE PACUETHI
0 TEPMOJTMTHAMUKE ¥ KUHETHKE
MOBEJICHUS Ta30B U
HEMETAIIMYECKUX BKIIOUCHUN
B CTAJIU: MPAKTHKYM: y4eO.
nocobue IS CTyA. By30B,
00yu. 1o Hanp. - MeTautyprust
6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIeKOMMYHUKALMOHHON ceTn « AHTepHeT»
Kypc "IIpuknagHas TepMOJMHAMUKA 1 KHHETHKA https://lms.misis.ru/login/ldap
D1 | MeTamuTypruyeckux mpoueccoB” Ha miargopme LMS
Canvas
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1.1 |WUBTAH TEPMO
1.2 | Therm DZ
I1.3 |Microsoft Office
1.4 |LMS Canvas
II.5 | MS Teams
I1.6 | ThermoCalc
I1.7 | Statistica Base Windows v6

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarnieHne




A-311

KomnbrotepHslii kace

KOMIDIEKT ydeOHOH MebOemn Ha 15 paboumx MecT,
OCHAIIICHHBIX KOMIIBIOTEPAMH C MOAKIIOUCHHEM K CeTH
«MuTepHer»(14 mwT) ©  OOCTYIOM B DICKTPOHHYIO
nH(OPMaNMOHHO-00pa30BaTENbHYI0 Cpelly YHHUBEPCHUTETa,
JIOCKa, IPOEKTOP

Yuraneaeiid 3a1 Ne3 (b)

KOMIUIEKT  ydeOHOW MeOenmn Ha 44  wmecra s
obyuatommxcsi, MDY Xerox VersaLink B7025 ¢ ¢ynkmmeit
MacmTabupoBaHUs TEKCTOB U wm3o0paxkenmir, 8 IIK c
nocrynom k HWTC «HWutepuer», OUMOC yHuBepcurera
yepe3 JHYHBIN KaOwHer Ha tuatdpopme LMS Canvas,
nunen3nonHsle mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

Yuranbuseii 3a1 Ne4 (B)

KOMIDIEKT ydeOHOM MmebOemn Ha 20 paboumx MecT,
KOMIBIOTEPbl C MNOAKIIOYEHHeM K cetd «MHTepHeT» U
JOCTYIIOM B EKTPOHHYIO UH(OPMALMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCHUTETA

YuranpHbII 3ai
AJIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOW MeOenn Ha 55 mecT i oOydaromuxcs,
50 IK c¢ pmocrynom k HTC «HMureprer», 3SHUOC
YHHUBEpCHUTETa 4epe3 JMYHBII kabuHeT Ha miardopme LMS
Canvas, numeH3noHHble mporpamMmel MS  Office, MS
Teams, ESET Antivirus.

A-311

KomrteroTepHsIit kitace

KOMIDIEKT y4eOHOM MebOemn Ha 15 paboumx MecT,
OCHAIIICHHBIX KOMITBIOTEpAaMH C MOJIKIIOYEHHEM K CETH
«aTepHer»(14 mT) ®W  OOCTYmOM B DICKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTENBPHYIO Cpely YHHBEPCHUTETA,
JOCKa, IPOEKTOP

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

21)'[5[ yCcnenHoro OCBOCHU JUCHUITIIMHBL "HpI/IKJ'Ia)IHaSI TCPMOJANHAMHUKA U KUHCTHKA MCTAJUTYPIrUICCKUX HpOHeCCOB"
oOyuaromemycst He0OX0aUMO:

1. ITocemaTs JEKIMOHHBIE U IPAKTUYECKUE 3aHITUS

2. 3apeructpupoBaThCs Ha 3IEKTPOHHBIH Kype «[IpuKkinanHas TepMOIMHAMUKA U KHHETHKA METAJLUTyPIrHYECKUX IIPOLIECCOBY
3. IIpu camocTOATETBHON paboTe aKTHBHO MTOJIH30BAThCSl OCHOBHOW M JOTIOJTHUTEIIFHOM JINTEpaTypoii, a Tak)Ke peKOMEH/I0OBAHHBIMHA

9JIEKTPOHHBIMU PECYPCAMHU.

4. TIpu BO3HUKHOBEHHHU KaKHUX-JIHOO BOIIPOCOB CBOEBPEMEHHO 0OpaiaThes K npemnoaasarento (04Ho/MS Teams)




