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Pabouas mporpamma

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

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 Hanpasienuto noarotosku 22.04.02 METAJUTYPTUSA (npukas ot 05.03.2020 r. Ne
95 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

22.04.02 Metaynyprus, 22.04.02-MMT-23-9.plx CoBpeMeHHBIC TEXHOJIOTHH MOJTyYSHHS U 3aUTHl METAUTHYCCKHX MaTEPHAIIOB,
yrBepakaeHHOro Yuensim copetom HUTY MUCHC B cocrae coorBercTBytomeii OIIOII BO 22.06.2023, npotokon Ne 5-23

YrBepxnena B coctase OIIOII BO:

22.04.02 Metamnyprusi, CoBpeMeHHbIE TEXHOJIOTUH MOJyYSHHUS U 3aLUTH METAIUTMYECKUX MaTEpUaIOB, yTBEPKACHHON YUEHbIM
coeroM HUTY MUCUC 22.06.2023, nmporokoi Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Ka([)ez[pa METAJTYPTUHA CTAJIA, HOBBIX NIPOU3BOACTBCHHBIX TEeXHOJIOTHI U 3alUTHI METAJJIOB

[Tporokoi ot 09.06.2022 1., Nel1

PykoBoaurens nogpazaenenus A.B. ly6



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 OBPA3OBATEJIbHOM ITPOI' PAMMBI

Baox OIT: b1.0

2.1 TpeOoBaHus K HpeIlBaqbl/ITe.]IbHOﬁ MOATr0TOBKE 00y4aIoIerocs:

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 | 3amuTHbIE TOKPBITUS HA METAITIONPOAYKIINH

223 MOI[I/I(l)I/IKaHI/ISI MOBCPXHOCTU KOHCTPYKIIMOHHBIX CIUIABOB UIA CO3JaHUSI MATCPHAJIOB HOBOI'O ITOKOJICHU S

2.2.4 | TexHOJIOTHSI METAIIJIOB

2.2.5 |IloaroroBka K MpoIeaype 3alIUTHl M 3aIUTa BBITYCKHOW KBATH(HUKAIIIOHHONW pabOTHI

2.2.6 |IIpenaumniuoMHas MpaKkTHKa

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSAMH

IIK-2: Cnioco0eH MpoBOANTH MaTepHAJIOBeYeCKHE HCCIeJ0BAHUS PU Pa3padoTKe HOBBIX MEeTAJIHYECKUX U
KOMIO3UIIMOHHBIX MATEPHAJIOB CHCTEMBI ''MeTa/I-OKphITHE"

3HaTh:

[IK-2-31 ocHOBHbIE 3aKOHOB M HOHATHS (PU3NUECKOI XMMHUH AT PACUETOB U aHAIN3a TePMOAMHAMUYECKUX U KHHETHIECKUX
3aKOHOMEPHOCTEH NIPOLECCOB

OIIK-1: Cnoco6eH pelmiaTh MPOU3BOACTBEHHbIE N (HJIH) HCCIEA0BATEIBCKAE 321249, HA OCHOBe (pyHIaMEHTAILHBIX 3HAHMIA,
3HAHMI B MEKIMCIUITHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUH

YMmerb:

OIIK-1-¥Y1 OCYHICCTBJIATH PCHICHUEC 3aaY 110 IMOATOTOBKE NCXOJHBIX yCJ'IOBI/Iﬁ AJI1 KOMIIBIOTCPHOI'O pacyeTa paBHOBECHBIX
KOHHGHTpaHI/Iﬁ 1pU 3aJaHHBIX 3HAUYCHHUAX TEMIICPATYPhI U JaBJICHUA

IIK-2: Cnioco6eH npoBOAUTH MATEPHAJIOBETYECKHE HCCIEOBAHNUS NP Pa3padoTKe HOBBIX METALINYECKHX U
KOMIO3UIMOHHBIX MAaTEPHUAJIOB CHCTeMBbI ''MeTa/I-NOKpbITHE"

Baagers:

[1K-2-B2 nocTtanoBKH 1 PEUICHUA 3a4a4 IMOJYYCHUA U pa(l)PIHPIpOBaHI/Iﬂ METaJllla Ha OCHOBE TCPMOJMHAMUNYCCKOTO aHaJIn3a

TIK-2-B1 BrnaseHus TEXHUKOW TEPMOXUMUYECKOr0 aHAIN3a IeTEPOreHHbIX METAIUIYPIrUYECKUX CUCTEM

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Illpumedanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 91, sieMble
KOMIeTeH Mt pecypchbl padoThI

Pasnea 1. Tepmogunamuxa
MPOLECCOB € YYacCTHEM
METAINYECKHX U
IIJIAKOBBIX PACTBOPOB

1.1 01. KomnbroTepHslil pacuer 1 5 OIIK-1-Y1 IIK J1.1
paBHOBECHS MEXIY -2-31 [IK-2-B1 JI1.2J12.2
METAJUIOM LIJIAKOM C [IK-2-B2

TIOMOIIIBIO COBPEMEHHBIX
TMaKeTOB MPUKIAJHBIX

TEPMOJANHAMHYECKUX
nporpamm. /JIex/

1.2 ITpopaboTka JeKIHOHHOTO 1 6 OIIK-1-Y1 IIK J1.1
Mmatepuana (Pazgen Nel, -2-31 I[IK-2-B1 JI1.2J12.2
Jlextus Nel) /Cp/ TIK-2-B2 21

1.3 02. TepmonuHamMuKa 1 2 OIIK-1-Y1IIK JI.1
pacIIaBOB XKENe30 — YyIIepos -2-31 TIK-2-B1 JI1.2J12.2

— xucnopon. /Jlex/ TIK-2-B2




1.4 ITpopaboTka IeKIHOHHOTO 14 OIIK-1-Y1 IIK J1.1
Marepuana (Pazmen Nel, -2-31 TIK-2-B1 JI1.2J12.2
Jlexmms Ne2) /Cp/ TIK-2-B2 €]

1.5 03. TepmoauHaMUYECKHIA 2 OIIK-1-Y1IIK J.1
aHaJIU3 B3aUMOIEHCTBHS -2-31 I[IK-2-B1 JI1.2712.2
pacIuiaBosB ¢ ITIK-2-B2
okcunmamu. /JIex/

1.6 [TpopaboTKa JIEKITMOHHOTO 6 OIIK-1-Y1IIK J.1
Mmatepuana (Pazgen Nel, -2-31 I[IK-2-B1 JI1.2J12.2
Jlexuust Ne3) /Cp/ [1K-2-B2 31

1.7 04. Pacyer 2 OIIK-1-Y1 IIK J1.1
TEPMOJUHAMUYECKHUX -2-31 [IK-2-B1 JI1.2J12.2
XapaKTEPUCTUK PACKUCIICHUS IIK-2-B2
cranu. /JIex/

1.8 [IpopaboTka JIeKIIMOHHOTO 6 OIIK-1-Y1IIK JI.1
Marepuana (Pasmen Nel, -2-31 TIK-2-B1 JI1.2J12.2
Jlexums Ned) /Cp/ [IK-2-B2 21

1.9 05. TepmonuHamuka 2 OIIK-1-Y1IIK J.1
PacTBOpPOB a30Ta U BOJOPOIA -2-31 [IK-2-B1 JI1.2J12.2
B pacruiaBax. /JIex/ TK-2-B2

1.10 | IIpopaboTka JEKIIMOHHOTO 6 OIIK-1-Y1 IIK JI1.1
Mmatepuana (Pazgen Nel, -2-31 TIK-2-B1 JI1.2J12.2
Jlexuus NeS) /Cp/ [IK-2-B2 21

1.11 [TonroToBka K MpakTUYECKUM 24 OIIK-1-V1 IIK JI12.1J13.1 P1
3aHATHsIM Nel-Ne7 /Cp/ -2-31 IIK-2-Bl1 JI3.2 JI3.3

I1K-2-B2 21

1.12 [paktuyeckas padorta Nel: 1 OIIK-1-Y1 IIK JI2.1J13.1
KommnbroTepHslii pacuer -2-31 TIK-2-B1 JI3.2 JI3.3
00e3yriepoKUBaHMs IIK-2-B2
cramu /TIp/

1.13 [pakTuyeckas padorta Ne2: 1 OIIK-1-Y1 IIK JI2.1J13.1
Komnerorepnslii pacyer -2-31 [IK-2-B1 JI3.2 JI3.3
nedocdopanuu cramu /TIp/ TIK-2-B2

1.14 | IIpakTuueckas pabora Ne3: 1 OIIK-1-Y1IIK JI2.1J13.1
KomnbroTepHslii pacyer -2-31 I1IK-2-B1 JI3.2J13.3
packucnenus cranu /IIp/ IK-2-B2

1.15 | IIpakTtuueckas pabora Ne4: 2 OIIK-1-Y1 IIK JI2.1J13.1
KomnbrorepHslit pacyer -2-31 TIK-2-B1 JI3.2J13.3
nerupoBanus cramu /TIp/ IIK-2-B2

1.16 | IIpakTmueckas pabora No5: 4 OIIK-1-Y1 IIK JI2.1J13.1
Komnerorepnslii pacuer -2-31 [IK-2-B1 JI3.2JI3.3
necynbdyparuu ctamu /TIp/ TIK-2-B2

1.17 | IIpaktuueckas pabora Ne6: 4 OIIK-1-Y1IIK JI2.1J13.1
KomnbrotepHslii pacuer -2-31 I1IK-2-B1 JI3.2 JI3.3
PacTBOPUMOCTH a30Ta U I1K-2-B2
Bomopoaa /Ip/

1.18 | IIpaktuueckas pabora Ne7: 4 OIIK-1-Y1IIK JI2.1J13.1
KomnerorepHslit pacyer -2-31 TIK-2-B1 JI3.2 J13.3
00e3yTinepoKuBaHus I1K-2-B2
BBICOKOXPOMHUCTBIX
pacmiaBoB /IIp/

Pazgen 2. Kuneruka
MPOLECCOB € YYACTHEM
MEeTALNTNYeCKUuX 1
IIJIAKOBBIX PACTBOPOB

2.1 01. Obmas xapakTepucTuka 2 OIIK-1-Y1IIK J.1
KUHETUKHA -2-31 TIK-2-B1 JI1.2J12.2
METaJUTypru4eCKUX TIK-2-B2
peakuuid. /JIex/

2.2 [IpopaboTka JeKIIMOHHOTO 6 OIIK-1-Y1IIK J.1
Matepuana (Pazmem No2, -2-31 TIK-2-B1 JI1.2J12.2
Jlexums Nel) /Cp/ [IK-2-B2 21




2.3 02. TIpusHaku 1Jist 1 2 OIIK-1-V1 IIK JI1.1
BBISIBJICHUS JTUMUTHPYOIICH -2-31 TIK-2-B1 JI1.2J12.2
craauu nporecca. /Jlek/ IK-2-B2
2.4 [TpopaboTKa JIEKITMOHHOTO 1 6 OIIK-1-Y1IIK J.1 P3
Mmatepuana (Pazgem Ne2, -2-31 I[IK-2-B1 JI1.2712.2
Jlextus Ne2) /Cp/ T1K-2-B2 21
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTius (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH U T.I), BONPOCHI JJIs
CaMOCTOSITeJIbHOH MOATOTOBKH
Kon KonTtponsHoe Tposepsempie
KM MepoTpUsTHE HHIMKATOPB Bompocs! 11 TOATOTOBKU
KOMIETEeHIUH
KM1 OK3aMeH OIIK-1-Y I;IIK-2- 1. CrioxHBIE METaJUTyprUUECKHe CUCTEMbI. XUMHIUYecKue U Gpunko-
31;IIK-2-B1;IIK-2- | xuMudeckue ocobenHoctd. CriocoObl aHaim3a.
B2 2. T 'a3oBbIe aTMOC(hEphl METATUTYPIHICCKUAX arperaTos.

Knaccudukarus, XuMuiaeckne cBOMCTBa, KUCIOPOAHBIA MOTEHITHAI.
3. YcnoBus paBHOBECHS B Ta30BbIX arMocdepax. CrocoOsl pacuera
PaBHOBECHOTI'O COCTaBa B CIIOXKHBIX Fa30BBIX CHCTEMAX MPH
HN30TEPMHUYECKUX YCIIOBHSAX.

4. PaBHOBecHe B ra3ax npu agrnadaTHUecKuX yclIoBHAX. Pacuer
TeMIIepaTypbl TOPEHUSI FA30BOT0 TOILIMBA.

5. Kunernueckue CBOWCTBa ra30BbIX aTMOC(EP METAITYPTHUECKIX
cucreM. JJuddysus B razax, kanmmisipHas auphy3us.

6. TBepable MeTautyprudeckue (asel. Kpucrannndeckas CTpykTypa,
XUMHYECKasi CBsI3b, 1E(HEKThl KPUCTAIUTMYECKOH CTPYKTYPBI.

7. dAnarpamma xene3o — kuciaopoz. OKCUbl xKeje3a, BIOCTUT U
npo0ieMa HeCTEXHOMETPHIHOCTH.

9. CTanmapTHbIE COCTOSHUS PEareHTOB B METAILTYPrHIeCKHX
npoLeccax, B T.4. KOMIOHEHTOB paciiaBoB. KonndecTBeHHOE onricaHue
OTKJIOHEHUH 0T 3akoHOB Payist u I'enpu.

10. Buze! k03¢ GUIINEHTOB AKTUBHOCTU U UX OTpeeTIeHIe IPH
HpoBeAeHUU pacyeToB. [TapaMeTpbl B3aUMOIEHCTBHS KOMIOHEHTOB.
11. Pacder pacTBOpHMMOCTEHN ra30B B XKHIKOM KEIE3€ U
MHOTOKOMITOHEHTHBIX PacIlIaBaX Ha €ro OCHOBE (TIPH Pa3IMIHBIX
TemIepaTypax 1 JaBICHHAX).

12. TepmoauHaMHUKa PACKUCIEHHS CTAIH.

13. B3aumMoneiicTBHEe KUCIOPOJa € )KUAKUM XkKee3oM. PacTBopuMocCTs.
IIpenen pacTBopuMocTu. BiusHue naBineHus, TeMneparypsl U
JIETMpYIOIUX Ha B3aumozeiictaue Fe-O.

14. Bzaumoneiicteue Fe-C-O B pacruiaBax. Bnusiaue nasnenus
TeMIIepaTypsl U JIETHPYyIonmX Ha B3aumozneiictaue Fe-C-O.

15. Bogopona B paciiaBax Ha OCHOBE XeJie3a. BiausHue naBieHus,
TEMIIEpaTypbl ¥ JETUPYIOLIUX IEMEHTOB Ha B3aUMOCHCTBUE BOJOPOIA
C JKEJIE30M.

16. OcoOeHHOCTH KUHETHKH T'eTePOTeHHBIX PEeaKIHit
METaJTyprH4ecKoro Npou3BOACTBA.

17. Ilpu3Haku onpeaencHus JIMMUTUPYIOLIErO 3Talla CI0AKHOIO
TeTepOreHHOT0 mporecca

5.2. Tlepedenn pa6oT, BbINoIHsAeMBIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, [P u 1.11.)

Kon
padoTsl

IIpoBepsiembie
WHIUKATOPBI ConeprxaHue padoThI
KOMITETCHITUIA

Hazpanne
paboTsl




P1 Jomanrass pabora 1 | OIIK-1-Y 1;ITK-2- IIpumepHsIe 3a1a4n

31;IIK-2-B1;I1K-2- B cucreme, conepikalieil B Ha4albHbIE MOMEHT BpeMeHH 2,5 Moib O2,
B2 1 mone CH4, 0,5 mone CO u 1 mons CO2 mpoTekaroT cienyromme
peakuun: C+CO2 = 2CO, CH4 + 1202 = CO+2H2 , YcnoBus TakoBBlI,
gyro Kpl =0,1; Kp2 = 100. OueHuts KOHEUHBIH COCTAaB.

Pacyer pacTBOpHUMOCTEH ra30B B AKHIKOM KEIE3€ U
MHOTOKOMITOHEHTHBIX PACIJIaBaX Ha €ro OCHOBE (TPH Pa3IMYHBIX
TeMITepaTypax 1 JaBICHHX).

JKene3oyrnepoaAuCTsIi paciias MoABEPraroT riry0oKkoMy
00€e3yTIepoKMBaHNIO B 001aCTH KOHLEHTPALMH, HAXOIAIIUXCS HIDKE
kpurnueckux. ITnaska, nposenenHas npu 1873 K nokazana, uto ass
CHIDKEHHS KOHIeHTpanuu yriepoa ¢ 0,2 o 0,05% norpeboanocs 5
MHHYT. CKOJNBKO BPEMEHU MOTPEOYETCs 1S TOIY4EHHs TAKOTO JKe
00e3yTIepoKUBaHuU, €CITH IIPOBECTH €ro Ipu Temrepatype 1973 K?
OHeprus aktuBarmu npouecca E=80 x/[x/Moub.

CKOJIbKO pa3 kod¢h¢urmenT nuddysun N2 oTirdaercs oT
kodpdunmenta muppysun CO B mopax MarHETUTa CO CPEITHUM
pa3mepom 0,001 MKM npu OZHOM U TOI e TeMmeparype?

P2 Jomarnss pabora 2 | I1K-2-31 PacTBopenue a3ota u HUTPUI00OpA30BaHUE B PacIllaBaXx HA OCHOBE
xKenesa. BnusHue naBieHus, TeMIepaTypsl U JISTHPYIOIINX 3JIEMEHTOB
Ha B3aMMOJIEHCTBHUE a30Ta ¢ jkene30M. Kak paccanTaTts BO3MOXKHOCTD
HUTPHUI000pa30BaHMS B 3aJAHHOM pacIuiaBe?

PaccunTath pacTBOPUMOCTH BOAOPO/Ia B CTAIH (MHIMBHYaTBHOES
3amanue) npu gasinernd ot 1 atm 10 0,00001 atm

P3 Jomamrass padora 3 | IIK-2-B1;ITK-2-31 PaccunraTh KOHEUHYIO KOHLIEHTPALHIO a30Ta nocie 30-Tu MUHYTHOM
BBIJIEP’KKH paciulaBa B BakyyMe, Eciii HauanmbHast KOHIIEHTpanus Obuia
paeHa 0,05%. Koa¢ppuuuenT Macconepenauu azora B Meraiie 3 = 10-4
M/C, OTHOIIICHNE TUIOIIAIH 3epKasa MeTajuia k oobemy F/V = 8m-1.
IIpunsATH, 9TO MpoOIECcC Aea30TalUU TUMUTHUPYETCS] BHYTPEHHEH
Maccornepenadeil. DHeprust aktuanuu npouecca E= 60 x/[x/mMoib.

B xonBeptepe npu 1873 JI mpoBOAAT KUCIOPOAHYIO IPOAYBKY
JKENe30yTAEPOAUCTOro paciuiaBa. Kputuueckast KOHIIEHTpALUs
yriepona coctapmia 05%. DddexTrBHAs KOHCTaHTa CKOPOCTH
obe3yriepokuBanus Bo BHemHeAu G Qy3uonHoi odbnactu k1=0,2%/
MHUH; a B0 BHyTpuauddy3uoxHnoi obnactu k2 = 0,4 mun —1. OueHuts
JUTUTENbHOCTE 00e3yriepoxkuBanus ¢ 3 1o 0,05% C. Kak usmenurcs
MPOJOJDKUTENIFHOCTE 00€3yTIICpOKUBAHUS, €CITH €r0 IPOBECTH TIPH
1923 K ¢ TeM ke pacxoioM KUCI0poAa. DHEPrUuM aKTUBALMU IpoLiecca
BO BHemHean G ¢y3nonHoi obnactu Epnerr.=10 x/>/Mob, BO
BHemHenup Gy3noHHo# odmactu E=80 x/x/Mob.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeH MO0 TUCIUTIINHE HEe npeayCMOTPECH

5.4. MeToauka OueHKH OCBOEHUS AUCHMILIMHBI (Moayis, npakTuku. HUP)

Jlnst monmyveHwus 3a4eT N0 TUCHUILTHHE HE0OX0IUMO HATNIHUE:
1. IIpaxktraeckux padoT Nel-Ne7
2. KypcoBoro mpoekra (3auura+mosiCHUTebHasE 3aIUCKa)

6. YHEBHO-METOJJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3arnasue bubnuoreka W3pnarenscTBo, rox
JI1.1 |Ilerenun A. JI., TepMoauHaMuKa U KHHETHKA DnexkTpoHHas OubaroTeka M.: Yueba, 2005
Muxamuna E. C. METaJLTyPrH4ecKuX MPOLECCOB.

Kypc nexrmii: yae6. mocobue
JUIA CTYJ. By30B CIIELl.
Meramtyprus dep. MeTajioB




ABTOpBI, COCTABUTENH 3ariaBue Bbubaunoreka W3naTenbCcTBO, O,
JI1.2 |Muxamuna E. C., TepMoanHaMUKa U KUHETUKA bubmnoreka MUCuC M.: Uzn-0o MUCuC, 2011
[erenun A. JI. METaJUTyprHYeCKUX MPOLIECCOB.
OKHCITUTENBHO-
BOCCT@HOBHTEIILHBIE CHCTEMBI:
yu4eb. mocobue A CTyI. BY30B,
00y4. o Hamp. 'Mertamnyprus'
6.1.2. Jlono/iHUTeEIbLHAS JIMTEpaTypa
ABTOpBI, COCTAaBUTENHU 3arnaBue Bubnmoreka W3narenscTBo, ron
JI2.1 |I'puropsu B. A, OHU3NKO-XUMHUIECKUE PacueThl | DIeKTpoHHAs OMOInoTeKa M.: Yueba, 2007
CromaxuH A. 4., 3JIEKTPOCTANIEIIIaBUIIBHBIX
Yroukus 0. U., np. nporieccoB. C6. 3a7a4 ¢
pernreHusAME: ydeOHOe TTocoone
JUISL CTY[I. By30B CIICII. -
Meranmyprus
JI2.2 | bBokmreiin b. C., dusnyeckas XUMUS: DnekTpoHHas OUdIHOTEKA M.: U3n-Bo MUCuC, 2012
Menpaenes M. 1., TEpMOJAMHAMUKA 1 KHHETHKA:
Ioxsucxes 0. B. yaeOHHUK
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3aryaBue Bubnmoteka WznarenscTBo, rog
JI3.1 |KotenpuukoB I'. 1., TepMoanHaMyKa ¥ KHHETHKA bubmmorexka MUCuC M.: U3a-so MUCuC, 2011
[TaBnoB A. B., METAJUTYPrU4EeCKUX MPOLECCOB.
Toncronyuxuii A. A., | PU3NKO-XUMUYECKHE PACUEThI
Ip. pacnpeneneHus KOMIIOHEHTOB
MEX/Ty METAJUIOM, IIUIAKOM H
Ta30M C UCHOJIb30BaHUEM
KOMITbIOTEPHOM MPOTrpaMMBl
TUBBC - MUCuC': yueb.
nocobue ISt CTyA. By30B,
00yu. mo Hamp. 150100 -
Merannyprus
JI3.2 | KorensuukoB I'. 1., Teopust u TEXHOIOTHS bubimorexa MUCuC M.: U3a-so MUCuC, 2011
Cemun A E., METaJUTypIUH CTaJIH:
Toncronyukuii A. A.,, | TEXHOJIOTHYECKUE PacyeThl Ha
Ip. 0ase paBHOBECHOTO
pacrpenesieHns] KOMIIOHEHTOB B
CHUCTEME MEeTaJlI - IUIAK - Ta3 ¢
WCTOJIb30BaHUEM
KOMITBIOTEPHOU MPOTPaMMBI
TUBBC - MUCuC': yueb.
nocoOue Ui CTyA. By30B,
00y4. o Hamp. 150100 -
Meramnyprus
JI3.3 |Kotenpaukon I'. U., TepMoanHaMyKa U KUHETHKA bubarnorexka MHUCuC M.: Uzg-Bo MUCuC, 2013
IMaBnoB A. B., METaJLIyprU4eCKUX MPOLIECCOB.
Kocripes K. JI., np. DU3UKO-XUMHUUECKUE PACUETHI
0 TEPMOJTUHAMUKE ¥ KHHETHKE
MOBEJICHUS Ta30B H
HEMETAITMYECKUX BKIIOUCHUN
B CTaJIM: MPAKTUKYM: y4e0.
mocobue ISt CTy. By30B,
00yd. o Hamp. - MeTtamryprust
6.2. [lepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTepHET»
Kypc "[Ipuknagnas TepMoArHAMHUKA U KHHETHUKA https://Ims.misis.ru/login/ldap
D1 | MeTamutypruyeckux mpoueccoB” Ha miardgopme LMS
Canvas
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
1.1 |UBTAH TEPMO
1.2 | Therm_DZ
I1.3 |Microsoft Office
1.4 |[LMS Canvas




I1.5 | MS Teams

I1.6 | ThermoCalc

I1.7 | Statistica Base Windows v6

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue

OcHarenve

YuraneHsiii 321 Ne3 (B)

KOMIUIeKT  y4yeOHOW Mebenn Ha 44 wmecra  mis
obyuaromuxcs, MO®Y Xerox VersaLink B7025 ¢ dynkumeit
MacmTabupoBaHUS TEKCTOB M m3o0paxkenmir, 8§ IIK c¢
goctynom k HWTC «Muteprer», OMOC yHHBepcurera
uyepe3 JHMYHBIA kKabuHer Ha 1arpopme LMS Canvas,
nuieH3nonHsle mporpammbl MS Office, MS Teams, ESET
Antivirus.

YnransHeii 321 Ne4 (B)

KOMIDIEKT ydeOHOH MmebOemn Ha 20 paboumx MecT,
KOMITBIOTEPBl C TOAKIIOueHHeM Kk cetu «MHTepHeT» T
JOCTYIIOM B JIEKTPOHHYIO UH(OPMALMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHTETA

YuTanbHbIN 3all
3JIEKTPOHHBIX PECYPCOB

KOMIUIEKT yyeOHOW Mebenu Ha 55 mect i oOyuaromumxcs,
50 TIK c¢ pmocrynom k MUWTC «UHrepuer», DOUOC
YHHBEpPCHUTETa depe3 JIMYHBIN kabuHer Ha matdopme LMS
Canvas, mmueHsuonHsle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

A-311 KomibroTepHslii ki1ace

KOMIUIEKT yueOHOM MeOemn Ha 15 paboumx MmecT,
OCHAIIIEHHBIX KOMIBIOTEPAMHU C MOAKIIOUEHHEM K CETU
«UaTepreT»(14 mT) W OOCTYymOM B  3JIEKTPOHHYIO
HHPOPMANNOHHO-00pa30BaTENBHYIO Cpely YHHBEPCHUTETa,
JOCKa, IPOEKTOP

A-311 KomnbroTepHslii kiiace

KOMIDIEKT ydeOHOM MebOemn Ha 15 paboumx MmecT,
OCHAIIICHHBIX KOMIBIOTEPAMH C MOAKIIOUCHHEM K CeTd
«uteprer»(14 mr) W JOOCTYIOM B 3JIEKTPOHHYIO
“HPOPMAIIMOHHO-00Pa30BATENBHYIO CpEely YHHBEPCUTETA,
JOCKa, IPOEKTOP

8. METOANYECKHE YKA3ZAHUA JJISA OBYYAIOIIUXCA

JI71s ycnenrHoro 0cBOeHUs TUCHUIUTUHEL "TepMoIuHaMUKa M KUHETHKA METaJUTyprHyecKHUX MPoLeccoB” 00ydaromemycst

HEOOXOIUMO:
1. TlocemaTh JEKIIMOHHBIC U TPAKTHICCKHUE 3aHSITHS

2. 3aperucTpupoBaThCs Ha SNEKTPOHHBIHN Kypc « TepMoanHaAMUKa U KHHETHKA METAJUTypPrHIECKUX IPOIECCOB)
3. IIpu caMocTOATENbHON paboTe aKTUBHO MOIb30BATHCS OCHOBHOM U JOMOIHUTENBHOM TUTEPaTypo, a Tak’Ke peKOMEH10BaHHBIMU

9JICKTPOHHBIMH pECypCaMu.

4. Ilpn BO3HUKHOBEHHH KaKHX-THOO BOIIPOCOB CBOEBPEMEHHO 00pammaThes K npernoaasatemno (09Ho/MS Teams)




