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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp wu3yuyeHuss AUCHUILUIMHBI — TpUOOpEeTeHHWE U YIIyOlieHue 3HaHWil B
00JIaCTH TEOpUM METALTYPrUYecCKHX IMPOIECCOB, HEOOXOMUMBIX ISl TPaMOTHOTO,
HAay4yHO OOOCHOBaHHOIO IMOJAXO0Ja K aHAIU3y pe3yJbTaToB  HCCIIEJOBaHUMN
METALTYPTUYECKUX CUCTEM U TEXHOJIOTHYECKUX CUTYalUM.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

- mnpuoOpeTeHre OOMIEKYJIbTYPHBIX M NPOPECCHOHATbHBIX KOMIIETEHIUH,
KOTOpbI€ TOMOTYT HCIOJb30BaTh TEOPUID METALTYPrUYECKUX IPOLIECCOB IIPH
ONMCAHUM MHOTOKOMIIOHEHTHBIX CHCTEM, MCIOJb30BaTh TEPMOAMHAMUYECKUN
METOJI B METAUIYPrUYeCKUX TEXHOJOTUSAX; JaayT BO3MOXKHOCTh 3()(PEKTUBHO
MPUMEHSTH TEOPHUIO B TPO(DHECCUOHATTLHOM J1eATEeIbHOCTH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMIIJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJbHOI MPOrPaMMbI

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHUst No AUCLUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-4: CriocoGeH NpoBOAUTH pacyeThbl U JAeJaTh BbIBOAbI IPU pPellIeHUH 3a/1a4,
OTHOCAIIMXCS K NMPo¢ecCHOHAIBHOI 1eATeJIbHOCTH

[1K-4: CiocobeH npoBOIUTh KPUTEPHUH PEAKIIMOHHON CIIOCOOHOCTH BEIIECTB U UX
pacyeTsl U JieaTh BBIBOJBI TP | yCTOMYHUBOCTH

PELICHUH 33/1a4, OTHOCSIIUXCA K | 0COOGHHOCTH KMHETUKH MHOTOKOMITOHEHTHBIX CUCTEM
npodecCuOHATHLHON HCMOJIb30BaTh MaTeMaTUYECKUI armapar B
JeATEeTbHOCTH TEPMOJMHAMUYECKUX pacdyeTax u o0padoTke
KMHETUYECKUX JAaHHBIX

IIPE/ICKA3bIBaTh IOBEIEHNUE METALTYPIHUECKUX CUCTEM U
MIPOLIECCOB HAa OCHOBE JIAHHBIX (PU3UKO-XUMHUUECKOTO
aHaM3a

HaBBIKAMH OLIEHKU MTPOYHOCTU COECTUHEHHH B
Pa3IMYHBIX YCIOBHIX

CIIOCOOHOCTBIO TPOBOAUTD PACUETHI U JIENIATh BHIBOIBI
IIPY aHAIN3E PAaBHOBECHBIX U HEPABHOBECHBIX
MIPOLIECCOB B METALTYPTUYECKUX CUCTEMAX

ITKO-4: Cnoco0eH pemiaTs 3aa4u, OTHOCSIIMeECH K NPodecCHOHATBHOM
AeATeJIbHOCTH, IPUMEHAS 3HAHUA B 00/1aCTH MOJCJIMPOBAHNS, MATEMATHKH,
€CTeCTBEHHBIX U NPHUKJIAJAHBIX HAYK




[TKO-4: Cnocoben pemiarhb
3a1a49M, OTHOCSIIIHECS K
npodeccuoHATbHON
JCSITeTbHOCTH, TIPUMCHSISI
3HaHUS B 001aCTH
MOJICTTUPOBAHHUS, MATEMAaTHKH,
€CTECTBEHHBIX U MPUKITATHBIX
HayK

METOJUKY MPOBEJCHUS TEPMOTUHAMUIECKUX PAacyeTOB
MPOIIECCOB, MPOTEKAOIIUX B MUPO- U
TUAPOMETALTYPTUYECKUX CHCTEMax

0COOEHHOCTH KUHETHKH MPOIIECCOB B
MHOTOKOMIIOHEHTHBIX METALTYPIHYECKHX CHCTEMax
POJIb IOBEPXHOCTHBIX SIBJICHHI B METALTY PrHYCCKUX
cucTeMax

WCTIOJIH30BaTh MareMaTHYECKUH anmapar it 00paboTKH
TEPMOIUHAMUYECCKUAX ¥ KHHETHYCCKUX JTAHHBIX
MCII0JIb30BATh 3aKOHBI (PU3MYECKOM XUMHH JIJISI aHATTH3a

METAJUTypPrU4€CKUX IPOLECCOB

CBSI3bIBATh TEXHOJOTHUYECKUE MTPOLECCHI U O0BEKTHI
METALTYPrU4eCcKOro NpOU3BOJICTBA CO CBOMCTBAMU
METAJIOB, CHIPbS U PACXOJHBIX MarepHUaioB
HaBBIKAMH TEPMOJIMHAMUYECKHUX PAacUETOB MTPOLIECCOB,
MIPOTEKAIOUINX B METAUTYPIUYECKUX CHUCTEMaX
HaBBIKAMU OLIEHKH TITyOWHBI M CKOPOCTH MPOTEKAHUS
IIPOLIECCOB

CIIOCOOHOCTBIO OLIEHUBATH U MPEACKa3bIBATh TOBEICHUE
CHCTEM B 3aBUCUMOCTH OT BHEIIIHUX [1apaMeTpPOB
(Temmeparypbl, JaBJICHU)

IIKO-9: Cniocoden npuMeHSATh 3HAHUSI TEOPUHM M TEXHOJIOTHH MeTAJUIypPru4ecKux

MPOIEeCCOB /IJIsl pellieHus 3a/1a4,

OTHOCSIIMXCH K NMPodecCHOHATILHOI eI TeJJbHOCTH

[TKO-9: CniocobeH npumMeHsTh
3HAHUS TEOPUU U TEXHOJIOTHH
METALTYPTHYECKUX MPOIIECCOB
JUISL peILieHHs 3a/a4,
OTHOCAIINXCA K
npodeccuoHATbHON
JeSITeTbHOCTH

3aKOHOMEPHOCTH, JIeXKAal1e B OCHOBE
METAJULypPrU4€CKHUX IIPOLECCOB

CYILIIHOCTb ITPOLIECCOB, UMEIOLIMX MECTO Ha 3Tarax
METAJUTYypPrU4€CKHUX NIEPEIEIOB

BO3MOXKHOCTH TEOPUU METAJUTYPTrHUECKHUX MPOLIECCOB B
IUTaHE aHANTU3a PEAKIIMOHHON CIIOCOOHOCTH
METAJULyprU4€CKUX CUCTEM

MPUMEHSATh 3HaHUSI TEOPUH METAITyPTUYECKUX
MIPOLIECCOB ISl pelIeHMs 3a1a4 B 00J1acT EPBUYHOM U
BTOPUYHON NIepepabOoTKH METAITyPrU4eCKOrO ChIphs
HaBBbIKAMHU (PU3UKO-XUMUYECKOTO aHAIH3a
METAJULypPrU4€CKUX CUCTEM U IIPOLIECCOB

1.4 OcobOeHHOCTH peajiM3alUU IUCIHUILINHbI

S3BIK peanu3zanuy IUCHUIUIMHBL Pycckuil.

Jucuurmaa (Moyip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora 2,5 (90)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. TepmoguHAMMKA U KHHETHKA MHPOMETALIYPrU4eCKHX MPOIECcCOB

1. TepmoarHaMKKa M KHHETUKA TUPOMETALTYPIHYECKUX
TPOLIECCOB

2

2. BoccTraHoBIIEHHE METALIOB U3 OKCUIIOB: CBOIMCTBA
ra3oBbIX arMocdep, TePMOAMHAMHUKA BOCCTAHOBIICHHUS
OKCHJIOB, KapOOTEpMHsI, METANIOTEPMHUS

3. Okucnenne MeTawioB. OKUCIUTENbHOE pPahUHUPOBAHKE:
KUHETUKA OKHCIICHUS] METAIOB, OKUCIUTEIHEHOE
padbuHUpOBaHNE, PACKUCICHHE METAIOB

4. OyHKIMYU ¥ CBOKCTBA LIIJJAKOB. METOIbI ONpeIeSICHUS
akTUBHOCTH. JIMKBaMOHHOE paMHUPOBAHHUE, METOIBI
HeperI/ICTaHJ’H/ISaHI/II/IZ JINKBAITUOHHBIC Hpoueccm,
HanpaBJIeHHas KPUCTAUIM3AMS U 30HHAs TJIaBKa

5. Ilpoueccel ucnapeHusi, BO3TOHKHA U KOHAEHCAUU: TEOPHUs
MPOLIECCOB UCIIAPEHUs], BO3TOHKH U KOHJCHCAIUH,
MIEPETOHKA METAIOB, PEKTU(UKAITIS




6. OnpeesieHue TUIA JUCCOIMAIIUN COEIMHEHUI: pacueT
KOHCTaHThI PaBHOBECHSI MPOLECCA TUCCOLUALINH,
ompeieNIeHUe AaBJICHUs TUCCOIHAINN

7. PacyeT JaBiaeHUs JUCCOLMAMH OKCHI0B METAIOB B
cucreMax ¢ pactBopamu: PaccunteiBaroTcs
TEPMOJIMHAMUYECKHUE XapaKTEPUCTUKHU ITpoIiecca
JUCCOITMAIIMY OKCHJIOB METAILJIOB JIJIsI CITy4acB
00pa3oBaHMsI METAUTMYECKOTO U TUTAKOBOTO PAaCTBOPOB

8. OnpeneneHne OKUCIUTENbHON CIOCOOHOCTH Ta30BOM
(a3pl: MPOBOAUTCS aHAINU3 BIHMSHUS TEMIIEPATyphl Ha
CMEIIEHNE PABHOBECHI Ta30BBIX PEaKIINM,
PacCUUTHIBAIOTCS KOHCTAHThI PABHOBECHSI TIPOIIECCOB C
yuactueM CO u Bojopoaa

9. TepMoAMHAMUYECKHE PACYETHI OKUCIUTEIHHO-
BOCCTAaHOBHTEIIBHBIX PEAKITHH ITOTYICHHUS METALIIOB
(kapOoTEepMHUS, METAUIOTEPMUS): PEIICHUE 33124 HA
OTIpeIeIeHNe BO3MOKHOCTH KapOOTEePMHUYECKOTO
METAUIOTEPMUYECKOTO BOCCTAHOBIICHUS METAIIOB, pacyeT
KOHCTaHT PaBHOBECHSI ITPOIIECCOB BOCCTAHOBIICHHUS

10. KnuneTrka nponeccoB BOCCTAHOBJIEHUS: PEIICHHE 3a1a4
Ha OIIpE/ICJIEHUE MTPOJIOJIKUTEIBHOCTH IIPOLIECCa, TaBICHUS
rapa JIETY4UX IPOAYKTOB PEAKIINN, JHEPTUU aKTUBALTUNA
Ipolrecca N0 KHHETUYECKUM JTaHHBIM

11. Pacder ocTaTO4HOrO COAEPKAHNUS HUKENSA B MEIU IIPU
OKHCIIUTEIILHOM padMHUPOBAHUN: PACCUNTHIBACTCS
KOHCTaHTa PABHOBECHS PEaKLIUU B3aUMOJICHCTBUS HUKEIS C
OKCHJIOM MEJIH; COZIepKaHNe OKCHIa MEIU B ME/IN; MOJIbHAS
JI0J1s1 HUKEJIS 1ociie pauHUPOBaHUS U MacChl KOMIIOHEHTOB
B MOJIE pacIiaBa




12. Onpenenenne BbIX0/1a M COCTaBa MPOAYKTOB JIMKBAIUU:
Ha OCHOBAHHUU ,Z[I/IanaMM COCTOSIHUA MCTATJIMYCCKHUX
CHCTEM OTIPENIEIISIETCA COCTaB PaBHOBECHBIX (Da3 Mpu
3aJJaHHOM TeMIIeparype, 1o NpaBUily phluara
PacCUMUTHIBAIOTCS MacChI (pa3, BHIXOJT MTPOTYKTOB JTMKBAITUN

13. PacueTsl mpo11ecCOB UCTTApEHH s, BO3TOHKHU U
KOHJICHCAIIMH: PELIAIOTCS 3371a4y Ha OTpe/IeJICHUE
TEeMITepaTypbl Ha4aia KOHACHCAIIMA METALIIa, U3BJICUCHHE
MeTalljla B KOHJICHCAT, OTEPU METa/lla U3-3a HEMOJIHOTHI
KOHJEHCALUU

14. CamocTosATenbHAs pabOTa 3aKITIOYAETCs B MPOPAOOTKE
TEOPETUUECKOIr0 Kypca U BBIIIOJHEHUH JOMAIIHUX 33JaHUH.

52

2. TepMonHAMHMKA M KHHETHKA IHIPOMETAJJIYPrU4ecKUX MPOIecCOB

1. BeimienaynBanue: TepMOIMHAMHUKA TPOLIECCOB

4
BBIIICIIAYNBAHN, KHHETHKA BBIIICIIaYBAHHS
2. Beiienenue METAIOB U3 PaCTBOPOB PA3IMUHBIMU
croco0amu: BhIICJICHUE MATOPAaCTBOPUMBIX COSAMHEHUH,
MPOLIECCHl KPUCTALITU3ALMU U3 PACTBOPOB, BbIJIEIICHUE 4

MCTAIUIOB 3JICKTPOJIN30M, OCAKIACHUC MCTAIJIOB U OKCUJI0B
H3 PaCTBOPOB BOCCTAHOBJICHUEM BOJOPOAOM U APYTUMU
ra3amMu, HEMCHTal sl

3. TepMoanHaMHKa MTPOLIECCOB BBIIIEIAYNBAHMUS,
COMPOBOXKIAIOIINUXCS XUMUYECKUMHU PEAKIUSIMU:
PaccumnTbiBaroTCsl TEPMOIMHAMUYECKUE XaPAKTEPUCTUKH
MPOLIECCOB BBIIIEIAYMBAHMS, MUHUMAIbHBIN PacXo/1
peareHTa, IpoBOAUTCS aHau3 quarpamm [lypGe




4. Kunetnka BeleaaunBadus: PaccunThIiBaeTCAa KMHETHKA
MIPOLIECCOB, MPOTEKAIOIINX B KHHETUYECKON 1
nuddy3uoHHON 00s1acTH (OMIpeIesIeHNE TTOPSIIKA PEaKITUH,
KOHCTAaHT CKOPOCTEH, JHEPTUN aKTHBAIUH )

5. Beigenenue ManopacTBOPUMBIX COCIUHEHUN:
PACCUUTBIBAETCS] KOJMUYECTBO OCAXKAECHHBIX COEIMHEHUN
IIPU Pa3HbIX YCIOBUSAX OCAXKACHUS, aHAIU3UPYETCA
BJIMSIHUE PA3JIMYHBIX (PAKTOPOB

6. OCHOBBI TIPOIIECCOB KPUCTALIIU3AIIUN U3 PACTBOPOB:
pacCUUTHIBACTCS BBIXOJ PACTBOPA M KPUCTAIIOB, COCTAB
ocaaka

7. BHI[CJ'IGHI/IC MCTAJUIOB 3JICKTPOJIM30M: PACCUUTBIBACTCA
KOJIMYCCTBO MCTAJIJIOB, ITIOJTYYCHHBIX SJICKTPOJIUTHICCKUM
IMyTEeM, OIPCACTIACTCA BBIXO/ 110 TOKY, AHATU3UPYHOTCA
YCJIOBUSA BBIACIICHUA MCTAIJIOB U3 paCTBOPOB

8. OcaxxJiIeHne METAIIOB U OKCUI0B U3 PaCTBOPOB
BOCCTAaHOBJIEHUEM BOJOPOJIOM U IPYTMMHU I'a3aMHu:
PacCYMTHIBAIOTCS MapaMETPbl ABTOKJIABHOTO OCAXKICHUS
METAUIOB BOJIOPOAOM

9. Belaenenue METAIOB LIEMEHTALIUEN: PAaCCUUTHIBACTCS
pacxoj MeTalia-lieMeHTaropa 1 00beM peakropa

10. CamocTosTenbHas paboTa 3aKIr04YaeTCs B MPOpadoTKe

TEOPETUYECKOIO KypCca U BBIITOJIHEHUH JIOMAIHUX 33/1aHUN.

38

11.

Bcero

18

36

90




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Ucaesa JI. A. Teopust 3neKTpOMETALTYPTHYECKUX MTPOLIECCOB: yue0.-METOI.
nocobue Jy1st camocT. padoThl cTyeHTOB criell. 150102.65 «Metamnyprus
1BeTHBIX MeTauioBy.(Kpacuosipck: COY).

Hanankos B. U., Maxos C. B., boopsiies b. JI., Moucees B. C., Hamankos
B. . ®uzuko-xumMuueckue rnpoiecchl pahuHUPOBAHUS ATIOMUHUS U €r0
CIUTaBOB: yuel.-crpaBoyHoe mocooue(Mocksa: TermnoTexHuK).

Bonbaman I'. M., 3enukman A. H. Teopus ruipomMeTailypruaeckux
MPOIIECCOB: yueOHOE MOcoOue /ISt By30B 1O criell. "XUMHUIecKas TeXHOIOTHS
PEIKUX METALIOB U MarepuanoB Ha ux ocHoBe'(MockBa: Untepmer
WHXUHUPUHT).

[ToronaeB A. M., Iloronaesa 1. A. Teopus nupoMeTaLTyprudyecKux
nporieccoB: [coopuuk 3anad|(Kpacuosipck: COY).

[ToronaeB A. M., ITorogaesa 1. A. OCHOBBI TEOPUH MHUPOMETALITYPIrHUECKHX
MPOIIECCOB: yuel. mocoOue JyIsl CTyIeHTOB (0akalaBpoB, MperogaBarescii)
crett. 110200 "Metamnyprus nisetHbix MeTauioB" (Kpacuospek: ['YIIMu3).
benoycora H. B. Teopust nupomMeTaimypruuecKux MpoieccoB: yued.-MeTO/I.
nocobue 1y 1ab. padot [a1st cryaeHToB cretl. 150400.62.02 "Mertamutyprus
nBeTHbIX MeTauioB" |(KpacHosipck: COY).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, 2 TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

1.

B yueOGHOM miporiecce 1o JaHHOW AMCUIUTUTMHE UCTIONB3YIOTCS CTaHIapTHEIC
nporpammbl Microsoft Office u Internet.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodecCuoHAIbHbIe 0a3bl TaHHBIX
U MH(OPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

Joctyn k nHGOPMAITMOHHBIM CITPABOYHBIM CUCTEMaM OCYIIECTBIISICTCS Yepe3
Hayunyto 6ubnaunorexy COY (http://bik.sfu-kras.ru).

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam

JTIUCIIATLIAH.

6 MaTepI/IaJIBHO-TeXHI/l‘IeCKaﬂ 6333, H606XOI[I/IMaH AJIA OCYINECTBJICHUS

00pa30BaTeJIbHOIO Mpouecca mo AUCUUIJINHEe (MOLYJII0)

10



Peanusanus nporpammsl peycMarpuBaeT HUTUYUE TOMEILEHUH sl TPOBEACHMS
3aHATUH JIEKIIMOHHOT'O THIIA, TPYIIIOBBIX M MHNBUIyaIbHBIX KOHCYJIbTALUM,
TEKYLIEro KOHTPOJIA U IPOMEKYTOUHOM arTeCTallu, a TAKKe MOMEILEHUs IS
CaMOCTOSITENIbHON PabOThI ¥ MOMEIIEHUS AJIsl XpaHEHUs U MPO(PUIAKTHIECKOTO
o0cCITy>)KMBaHUs 000PYAOBaHUS. AYTUTOPUH JOJKHBI ObITh YKOMILIEKTOBAHBI
CHEUATU3UPOBAHHON MeOEIbI0 U TEXHUYECKUMHU CPENCTBAMU O0yUEHHUS,

CILy KalulMMU JJis1 IPeICTaBIeHNUs UH(pOpMaLIUU.
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