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PaGowass nporpamma gwmcumrneel «Teopust MeTATTyprudeckuX CHCTEM» COCTAaBIeHA B
COOTBETCTBHH C YUeOHBIM IUIAHOM TI0 HANIPABJIEHMIO MOATOTOBKY 22.03.02 «Metannyprus», npodhuns
«Meranyprust cranmy» mis Gaxanaspuara 2016 roga mpuéma (Bapuarusrast 4yacTe. JJucuunmmHa no
BBIOODY By3a. MaTeMaTHUYECKHI U €CTECTBEHHO-HAYUHBIH IIUKII).

Cocrasutens: 3anka Butanuii UBaHOBHY, MOIEHT, KAHAMAAT TEXHHUECKIX HayK.
Pabouas mporpamMma paceMoOTpeHa M yTBep:KAeHA Ha 3ace/aHUN Kabenpel «Meramyprus
CTaJI¥ ¥ CIUIaBOBY.

Iporokon ot «7» _ wioHH 2017_ronma Ne 16
3aBenyromuii kadbenpoi Q:;,‘ = AA Tpogrckuii
~——(noAnics) A (®.H0)

Pabowas nporpamma corsiacoBana ¢ BeImyckatoniel kadeapoit «MeTanTyprus cTaiii v CliIaBOB».

[Ipotokon ot «7» wioHS 2017 rtoma Ne 16
> - =Y = ) s
3aBemyromnuii kadeapoi > o——" 7 A.A. TposHckui
~—— (nogjivcs) (P H.0)

Pabowass mporpamma omofpena yueGHo-meTommueckoii kommecmein JIonHTY o
HAIPaBNICHHIO (CHEUHATBHOCTH) moaroToBkH 22.03.02 «MeTtammyprusy

IIpoToxon ot « 20 » HIQHS 2017_roma Ne 6
ITpencenaresns 1 Af L~ Pyrerko E.A.
(r‘lbﬂnnzb_; (h.H.0,)
PaGowass mporpamma npomsena mis 20 roja TmpuéMa Ha 3ace[laHuM  Kadeaphbl
«MeTannyprust CTany 1 CIaBoBy.
ITporoxkoi ot « » 20 roma Ne

3aBenyrommii kadeapol

(noamuces) (d.H0)
CorniacoBano ¢ BEIycKarowe kaheapoi «MeTaluTyprust CTan  CrIaBoBy.
3aBenyrouHii Kadeapoi

(NOAMNCE) (Db N.0)

PaGouast uporpamma npoasena s 20 rojia npuéma Ha 3acelaHuH Kadenpsl
IIpoTokoi oT « » 20 roma Ne
3aBenyromuit kabenpoi

(moanuce) (D HO)
CornacoBaHo ¢ BBINyCKatOIeH kadepoit
3aBemyroumii Kadenpon

(noanuce) (PUO)

Pabouas mporpamma npoasiena s 20 roja npuéma Ha 3aceaHuu Kadeapol
IIpotokon ot « » 20 rojga No
3aBenyrommii kadeapoi

(noamwce) (MdPHUO)
CornacoBaHo ¢ BBITyCKaOMmEH kahenpoi
3aBenyrommuit kahenpoi

(moanuce) ¢ (P.UO)



1. OBBEKT, IIEJIb 1 3AJAYN OCBOEHUA NACIUAILIAHDBI

JIMCLMTLTMHA PACCMATPUBAeT BOTIPOCHL: 3aKOHBI 1 MOHATUHA QU3NIECKON XUMHUH
JUISL pACUETOB ¥ aHAIM3a TePMOAUHAMUIECKIX 1 KMHETUYECKNX 3aKOHOMEPHOCTEN
[IPOIIECCOB, IIPOTEKAIOIIMX B METAJUIyPriTdeCKiX cucTeMax, pazpaboTka Ha ITOI OCHOBE
TEXHOJOTMYECKUX peKOMEHalui, HarpaBIeHHbIX Ha MOBBILICHAC 3P PeKTUBHOCTA
IPOM3BOACTBA U Ka4ecTBa IPOAYKIHH.

L{e/bi0 AUCLMILIAHEL ABISETCS: HAYHHTh MCTIOMB30BAHHIO OCHOBHBIX 3aKOHOB ¥
noHsATHI GU3NYECKOI XMMUK I pacueToB 1 aHanusa TepMOJVHAMUYECKUX 1
KHHETUIeCKIX 3aKOHOMEPHOCTEH NpoleccoB, MPOTEKatOINX B MeTaJTyprUYeCcKUX
crcTeMax, paspaboTKe Ha 3TOH OCHOBE TEXHOJIOTHHECKNX peKoMeHaluH,
HATIpaBJIEHHBIX Ha MTOBBIILIEHUE 5 ()EXTHBHOCTH TPOU3BOACTBA ¥ KAUECTBA POy KILHH.

B pesynbrare OCBOCHMSI TCUMATUIMHBI CTYJEHT AOJIKEH

3HATE- OCHOBHBIE TIOJIOKEHUS XUMUIECKOH TEPMOJUHAMUKN; - OCHOBBL KWHETHUKH

 MeTalTypridecKux PeaKIWii; - TEPMOTMHAMIHECKHME XapaKTepHCTHKIL peaxiui
rOpeHHs ra3os; - TEPMOAMHAMUIECKNE XapaKTEPUCTHKH peakiui razuguKanu
yriIepoia; - TepPMOJMHAMUYECKHE XapaKTepHCTHKM peakiuil oOpasoBaHus U
TepMUYECKOH TUCCOUMALIMT OKCUTIOB; - TepMOIMHAMIUECKHE OCOOCHHOCTH peaKiun
BOCCTAHOBIICHNS OKCHIOB XKeje3a; - TePMOAWHAMUICCKUE XapaKTepICTHKA [IpOLIECCOB
OKHCIUTENHHOTO pAaQUHUPOBAHUS; - GUINKO-XMMUHECKHUE OCHOBbI [POLIECCOB
pACKHCIIEHHS 1 JIeTa3aluy MeTajla; - TepMOJIMHAMAKa peakiuii oopazoBaHua U
TepMUYECKOH AUCCOlalun KapOOHATOB;

— yMeTh: HCIIOJIB30BATH TepMOJHHAMUYIECKUA U KAHETUYECKUH METOABl I
pacueToB PaBHOBECHBIX XapaKTEpPUCTHK }ha3 U KOMIIOHEHTOB B METaJlyprideckux
cucTeMax (C TIOMOIUIBIO Pa3IUYHBIX TEPMOAMHAMHHECKUX MoJeseil pacTBOpPOB U
reTeporeHHbIX CHCTEM) M pacmpele/eHus KOMIIOHCHTOB MEXKIy Y4acTBYIOLIMMHU B
mporeccax (asamu (MeTal, IaK, ras, OrHeYNophl 1 T.7.); COCTABIIATh KAHCTHIECKHE
MOJENM  XHMHUYECKMX  MpolleccoB  IpH B3aMMOJICHCTBUMA  KOMIIOHEHTOB
MeTaITyprudecKux CUCTeM; - MPOrHO3UPOBATH TepMOJHHAMUYECKIE  TTPEAEIbI
J3BJeueHns] KOMIIOHEHTOB W3 UCXOMHBIX MaTepualos, pa@uHAPOBAHUA MeTalIa OT
npuMeceil py PasIUHHBIX METOJAX MPOM3BOACTE; - OCYILECTBIISITh pellieHne 3a1ad no
[OIrOTOBKE HMCXONHBIX YCIOBMH Ul KOMITBIOTEPHOIO  pactera PaBHOBECHBIX
KOHLIEHTpaIMil TIpK 3aJaHHBIX 3HAUECHUAX TEeMIEPaTyphbl 1 JaBJICHUs, - OCYLIECTBIIATH
MOCTAHOBKY M pelLleHue 3afad ITOydeHHs H pabvHMpOBaHKUSA MeTajlla Ha OCHOBE
TepMOJAMHAMAYECKOTO aHaJIN3a; - BBIIOMHATH aHaius KUHETUKH MeTaJUlypru4ecKux
[IPOLECCOB IO SKCTIEPUMEHTABPHBIM JaHHbIM 1 Ha OCHOBE AalpUOPHBIX OIEHOK; -
IPOTHO3UPOBATh  BIIUSHUE MacIITabHOro (haKTopa Ha CKOPOCTb TPOLECCOB; -
ycTaHaBIMBaTh TUMHATUPYIOLIEE 3BEHO Iporecca.

[lepeuncileHHbIC Pe3YNbTaThl 00y ICHHN SBISIOTCA OCHOBOH st POPMUPOBAHMS
CreIyIOIIMX KOMITETEHIMH — PTOTOBHOCTBIO MCIIONE30BATE GyHaMEHTaIbHbIC
obmenmkenepHbie suanus (OITK-1);

— CTIOCOGHOCTBIO PUMEHSTH B TPAKTUYECKOH AesATebHOCTH IPUHIHIIBT

pALHOHAIBHOTO HCIIONb30BAHMS [IPHPOIHBIX PECYPCOB U 3AILUTEI OKPYKatoLlIe# cpeibl
(OIK-5);



— CIOCOOHOCTBIO ClIeI0BATh METPOJOTMYECKUM HOpMaM U NpaBHJlaM, BBIIIOJIHATh
TpeGoBaHusI HAIIMOHATBHBIX U MEXKIYHAPOAHbBIX CTAHAapTOB B obnactu
npodeccronanbroi pesitensHocTr (OIK-8);

— TOTOBHOCTBIO HCITOJIB30BaTh OCHOBHBIC MOHATHSA, 3aKOHBI U MOAEIH TCPMOJNHAMUKH,
XMMHUYECKON KUHETHKH, nepeHoca Terwia ¥ Macchl (ITK-4);

— CIOCOBHOCTBIO BBIMOJHATH TEXHUKO-9KOHOMUYECKUN aHATIN3 TPOEKTOB (TTK-6);

— CHOCOGHOCTIO HCIIONB30BaTh poueccHblil moaxoxn (ITK-7);

— FOTOBHOCTBIO TIPOBOIMUTH PAcd&Thl U NEeNIaTh BEIBOJBI IPU PEIUEHUHN HHIKCHEPHBIX
zagad ([TK-9).

2. MECTO JUCIIATLIVHBI B OCHOBHOM OBPA3OBATEJILHON
IMPOTPAMME
Med
I[I/ICIII/IHJ'II/IHa OTHOCHUTCA K LHUKITY BapI/IaTHBHOﬁ JacTu yqe6Horo IJIaHa.
Ea31/1pyeT051 Ha 3HaHUAX U yMeHI/IHX, KOTOpbIE CTyI[eHT l’IpI/IO6peJI Inpu OCBOCHHUU
JIpEameCTBYIOUX JUCLUHUIIINH: MaTEMAaTHUKa, dbu3uKa, XUMUs,, dbuzndyecKkas XUMUSL.

3HaHUS M yMEHWs, IPHOOPETEHHbIE IPH OCBOCHUH JAHHOM JUCLMILIAHEI,

peain3yroTCs CTYACHTOM IIpH N3y4YEeHUHU [IOCJICOYIOIINX JUCLUIITHNH y‘l€6HOFO IJiIaHa U
NpOXOXKIACHNHU FOCYHapCTBeHHOﬁ ATOTOBOM aTTeCTalUH.

3. CTPYKTYPA U COJAEPKAHUE I CHUILIAHbI

3.1. Pacnpenesienue y4eOHbIX 4acoB M0 TemMaM JHCHHIIAHBI H BUIAM
3AHATHH

HaumMeHoBaAHME TEM KoauvecTtBo yacoB _ |
(copepkaTENLHBIX MOTYJIEM) B Tom uuncie
Jdexunn | Ipakt. | Jabop. | CPC ‘
Beero
(CemuH.
) —
3 cemecTp

Tema 1. O0uMe MOJIOKEHUS
XUMUYECKOM TEPMOANHAMUKY U UX |
WCIIOJIB30BaHue JJIsl OTIpelelIeH s 8 ‘

HaTpaBJIeHUs] U ITOJTHOTHI 2 2 4
NPOTEKAHUSI METAJLITY PrudeCcKux
peakiui {
Tema 2. O6mas

| TepMOAMHAMHUYecKas 6 2 2 2 |

XapaKTEPUCTHKA PEaKIHH TOPEHUS |




ra3oB

Tema 3. OOmas
TEPMOIMHAMUYECKAS
XapaKTepUCTHKa PEeaKIUH
rasuuUKaLyy yriepona

10

Tema 4. OO1as
TepMOIMHAMUYECKAs
XapaKTepUCTHKA PeaKLni
00pa30BaHus U TEPMHUYECKOH
JUCCOLUALIIA OKCHUOB

Tema 5. TepMoarHaMHYECKUE
0COOEHHOCTH peakiuil 00pa3oBaHus
¥ TEPMHUECKOHN TUCCOIHANN
OKCHUJIOB XKeJe3a

10

Tema 6. TepmoauHaMuKka peakLni
00pa30oBaHus U TEPMHUYECKOU
JTUCCOLMAlK KapOOHATOB

20

Tema 7. BoccTaHOBJIGHUE OKCUIOB
METAJIJIOB ra3000pa3HbIMU
BOCCTAHOBUTEIISIMU

18

Tema 8. BoccTaHoBlIeHUE OKCUIIOB
MEeTaJJIOB YIJIEPOIOM .

18

Tema 9. TepMoauHAMHYECKHE
0COOEHHOCTH peaKLui
BOCCTAHOBJIEHUS OKCUIOB XKejie3a

12

Tema 10. O0mras
TepPMOIMHAMUYECKAas]
XapaxkTeprcTUKa MPOIIECCOB

18

OKHUCJIUTEIBHOTO pabuHUPOBAHUS
Tema 11. Peakuus okucieHus
yriepoa U ee posib B OpraHU3aluu
CTaJelIaBHIBHBIX ITPOLECCOB

10

Tema 12. OUBUKO-XUMUUYECKHUE
OCHOBEI Jlecylibpypallii pacIljiaBOB
x)eresa [HIaKkoM

12

Tema 13. PacTBOpUMOCTD
KHCIIOpOa, a30Ta U BOJ0POIa B
xenesze. OU3NKO-XUMHYECKUE
OCHOBBI TIPOLIECCOB PACKUCIICHUS 1
Jerazauny MeTaja

12

Hroro 3 cemecTp

34

51

HUrTorT0o Mo JUCIHTIJIHHE:

162

34

51




3.2. Jlekuuu

Tema 1. OBLIHE ONOKEHUS XAMUIECKOH TEPMOJANHAMUKH I MX HC-TIOJIB30BaHNE
JULS OTIpe/IeJIeHUs] HAlIPpaBIeHHUs U MOTHOTRI IpOTeKa-HHUsl METATyPrUYECKHX peaKIui.

CozmepKaHue TEMBI 1:
3aKoH JefCTBUA Macc U KOHCTaHTa paBHOBECHA KAMWYECKOH peakuu. 3aKOHBL
pacrpenenerus. TepmoaunamMueckas akTHUBHOCTD KOMITOHEHTa B pacTBOPE.
CTaH#APTHBIE COCTOSHMS U PACTBOPBL CPABHEHUA TIPH OTpeeIeHIH
TepMOANHAMAYECKON aKTHBHOCTH KOMIIOHEHTA pactBopa. OmpeerieHue
K0QPULHEHTOB AKTHBHOCTH KOMIIOHEHTOB pacTBOpa
no Metony Bargepa. Hanpasnenune peaxiuu fpH W3MEHEHNUHY YCIIOBUAM €€ MPOTEKAHNUS.
OmpeeneHre YCAEHHOr0 3Ha9CHIST KOHCTAHTEL paBHOBECHs peaKluu
T10 CIIPAaBOYHBIM JaHHBIM.

JIuteparypa K Teme 1: [1,2,3,4]

Tema 2. . O6mas TepMOAVHAMUYECKAs XapaKTepUCTHKa peaKifii TOpeHus ra3oB.

Cojep)KaHue TEMBIL 2.

Peakiwisi TOpeHHUs OKCUJIA Yriiepofa. PeaKius TopeHHs Bojiopoaa. Peakuns
BOJSTHOTO Iasa.

JTuteparypa K Teme 2: [1,2,3,4]

Tema 3. O61ag TepMoIUHaAMUIecKas XapakTepuCTrKa peakini rasupuKauy
yrIeposa.

ComeprkaHuie TeMbl 3.
Peakiys B3aUMOAEUCTBUSA yIJIEPOA C YITIEKACIIBIM Ia30M. Peakiiuu mMOJHOTO U
HeTI0JTHOrO FOPEeHUs yriiepoaa. BsaumoeiicTBre yriepoaa ¢ BOASHBIM [1apoM.

JIutepaTypa K Teme 3: [1,2,3,4]]

Tema 4. O6mwas TepMOIMHAMHUIECKAs XapakTepUCTHKA peakuuit oOpazoBaHua U
TepMUYECKON JUCCOLMAMH OKCUIOB.

ConepKaHvie TeMbI 4:

VIpyrocth JUCCOLMAMN OKCHIOB. Y Ipyrocth AUCCOLMALMI OKCUIOB PH
00pa3oBaHUU PACTBOPOB.

JIuteparypa K Teme 4: [1,2,3,4]

Tema 5. TepMoauHaMudecKie OCOOCHHOCTH peaxiiil oOpazoBaHUA U
TePMUUYECKON JUCCOLMANY OKCH-/I0B XKeJIe3a.

Comepskanue TeMbl 5: Ou3NUecKye CBONCTBA JKee3a. BrnusHue TemIiiepaTypbl Ha
YIIPYTOCTH AUCCOLMALIMY OKCUIOB IKeslesa.

JIutepatypa Kk Teme 5: [1,2,3,4]

Tema 6. TepMorHaMUKa peakiui 06pa3oBaHKs U TEPMHUIECKON TUCCOLHALIHN
kapOOHATOB.

Conep)xanue TeMbl 0.

YIpyrocTh AHCCOUUALHY xapGoHaToB. HarmpapiaeHue peakuuil B cUucTeMe
M6C03 —MGO—COZ . 5

JIurepatypa K Teme 6: [1,2,3,4] )

Tema 7. BoccTaHOBIIEHME OKCUI0B METAJIJIOB ra3000pa3HbIMH
BOCCTAHOBUTEIAMMU.

CopepxaHue TeMbl 7.




O61as TepMOAMHAMUYECKask XapaKTepUCTHKa peakiuil BOCCTAHOBJICHHUS.
TepmoarHaMUYECKas XapaKTePUCTHKA peaxiuii BOCCTaHOBJIEHHS OKCHIOB rasaMiu.

VY ¢JI0BUS BOCCTAHOBIICHUS Pa3IMIHbBIX OKCHIOB. MUHMMAJIBHBIN pacxo/i ra3000pasHoro
BOCCTAHOBUTES IIPH BOCCTAHOBJICHUHU PA3JIMIHBIX OKCHIOB.

JTuteparypa K Teme 7: [1,2,3,4]

Tema 8. BoccTaHOBIEHHE OKCHIOB METAIJIOB YTIIEPOAOM.

Conep:kaHne TeMBI 8.

O611ast XapaKTepUCTHKA PeaKiyiil BOCCTAHOBICHUA OKCH/IOB yTIepoIOM.
Temmneparypa Hadala BOCCTaHOBJICHUS OKCUIIA. Oco6eHHOCTH peakLui MpsMoro
BOCCTAHOBJIEHUS Pa3IUYHbIX OKCHIIOB.

JIureparypa k Teme 8: [1,2,3,4]

Tema 9. TepMotaHaMHUUeCKHE OCOOSHHOCTH peaKiiit BOCCTAHOBICHUS OKCHIOB
Kenesa

Conepsxanue TeMbl 9.

KoCBEHHOE BOCCTAHOBIIECHIE OKCHIOB JKele3a. BoCCTaHOBJIEHNHE OKCHII0B JKEesa
BozopozioM. [IpsiMoe BOCCTaHOBIICHUE OKCHUJIOB XKeJesa.

JIuteparypa k Teme 9: [1,2,3,4]

Tema 10. O61ast TepMOAMHAMIYECKAsE XapaKTEPUCTUKA IPOLIECCOB
OKHMCITUTENRHOr0 padpUHUPOBAHHU.

Conepxanue TeMsl 10:

B03MOXKHOCTb yAATIEHHs IPUMECEH MeTaa NPy OKHCIATEIEHOM
padunupoBaHuy. PacnpeneeHus 31eMEHTOB MEMLY B3aMMO/IEHCTBYIOIIUMY (pasamu
TP OKUCIIATENHHOM padHHAPOBAHNH. OcTaTo4HOe cofiepKaHne NpuMecei B MeTallIe.
OCHOBHBIE TIPHHIIUIBI TIOJy9eHHUs 3aJaHHOT0 XUMUHECKOTo COCTasa CTaNH.

JIutepatypa k Teme 10: [1,2,3,4]

Tema 11. Peakiinsi oKUCIeHHUs yIiepo/a U ee posib B OpraHu3aliiu
cTajerIaBWIbHBIX ITPOLECCOB.

Conepkanue TeMbl 11:

OcoBeHHOCTH KMHETHKY METaTyPrudecKiX peaKiuil. 3HaueHne peakiiii
OKVICIIeHHS yIJIepofa B CTallellIaBUIBHBIX MTPOLeCccax. Temnnosble 3G deKTH peaki
OKVCJICHUS yIIIEPO/ia U BX BIHMSHKAE HA OPraHU3alluio cTaneruIaBAIbHBIX MMPOIIECCOB.

Jlutepatypa K Teme 11:[1,2,3,4]

Tema 12. OU3NKO-XUMIHIECKIE OCHOBBI JeCy/Ib(Qypaliii PaciiaBoB Kejesa
IIJTAKOM.

Coneprkanue TeMbl 12:

TepMonuHaMIHIECKask OLICHKA BO3MOXKHOCTH OKHMCIIATENBHOR Jecylbhypauun
MeTalUTa. PacipeienieHre cepbl MeXIY ILITaKOM 1 METajIoM.

JIuteparypa k Teme 12: [1,2,3,4]

Tema 13. PacTBOPUMOCTE KUCIOPO/A, a30Ta U BOAOPOAA B IKEJIE3C. Pu3nKo-
XVMHIYecKue OCHOBBI IIPOIECCOB PACKMCIICHNUS U AeTa3allii MeTajlia.

CopepyxaHue TeMbl 13: )

PacTBOPUMOCTD KHCIIOPOAA B Kefe3e. PacTBOPUMOCTD a30Ta 1 BOJOpOAA B
xenese. TepMoauHaMudeckas ONEHKa BO3MOXKHOM TTyOMHBI Jera3alny MeTajia B
BaxyyMme. OCHOBHEIE CIOCOOBI PaCKUCIICHHAs METaJLIA.

JIuteparypa K Teme 13: [1,2,3,4]




3.3. IIpakTuyecKkue 3aHATHA

No Tema 3ansaTHA [ O6wem. | Jluvepar
‘ mn/n qac. | ypa
OrmpeieNnenye BeTMIHHb KOHCTAHTBI PABHOBECHS PCAKIHH
06pa3oBaHMs OKCHU/A MeTallla IpH 3aJaHHOU TeMIlepaType, ‘
1 TOJIB3YSICh CIIPABOYHBIMA JaHHBIMA. OmpenennTh BETUIHBI 5 [1.3.4,6] |
AKTWRHOCTY KOMITOHCHTA METAJUIMYECKOTO pacTBOpa METOAOM |
Barnepa ]
Wccenenopanue 3aBUCAMOCTH YIIPYTOCTH AMCCONMALIMH OKCHIIA OT |
5 TEMTIEPATYPBI ONPELEIISIOT BETHTHHBI H3MEHCHMA SHTAJIBIINHU 1 10 o [1.3,4.6]
M3MEHEHHS SHTPOIMY PEaKILNy TEPMUYCCKON AMCCOIHANN OKCHIA a4 ‘
B 3aJJaHHOM WHTEpBAJIC TEMTICPATYD 8
BO3MOXKHOCT TEPMUUECKOl ANCCOUHAIMA KapboHaTa MeTaa B . ‘
3 ra30BOil cpenie 3a1aHHOT0 XUMUYECKOTO COCTaBa ITPH U3BECTHBIX 10 2] [1,3.4,6]
BeJIMYMH TEMIIEPATYPhl 1 001Iero 1aBIeHus B CHCTCME. | __‘
OrmpejiesieHne BETHINHBI KOHCTAHTE PABHOBECHS PCaKLiH |
A 0Gpa3oBaHNs OKCHIA METANTA [PU 3a/1aHHOH TeMTIEPaType. ‘ 0 ! . 13.4.6] |
[OJTB3YSCh CIPABOMHBIMY NAHHBIMH. OTIPEIETICHNAE TeMUIEPATYPbI | e
Hadasa BOCCTAHOBJICHMS OKCHIAa METAJIa yIJIepo/IoM - I
5 OmnpeneneHre paBHOBECHOTO 11apUMATBHOrO JaBJICHHA SO, B 10 ' [13.4.6]
razoBo aze B X01€ OKUCIUTENBHOTO paduHUPOBaHHWs MeTajlIa \ T J
Cojiep)kanue Cepbl B MITAKE B PABHOBECHH C METAJIJIOM 1TPH |
6 3a71aHHOM TeMTIepaType | W3BECTHHIX BEJIMYMH AKTHBHOCTH CCPBT 1 0 ‘ [1.3.4.6] ‘
| | KACIIOPOJA B pacliaBe .
| Uroro: | 51 /¢ | |
3.4. CamocTonTebHAasi paboTa CTYAEHTA
Ne | Bubt caMOCTOSTEIbHON paboThl CTYICHTA O6bem. vac.
rn/m _ . )
1 I3ydeHne JTEKIHOHHOTO MaTepraa 18 20/
2 lloaroToBKa K IPaKTHUCCKHAM 3aHATHAM | 26 a9}
3 [TorOTOBKA KYPCOBOM PAOOTBI ke elubuis vt i ity 33. 27/
Uroro: = 77 ¥

4. ®OPMbI KOHTPOJIs1 OCBOEHU S JUCHUIIINHBI

Texymdif KOHTPOIb 3HAHWH CTYNEHTOB MPOM3BOAMTCA MO pe3yJibTaTaM
BBIIONHEHUs J1aBopaTopHbIX paboT, BO BpeMs KOHTPONBHBIX OINPOCOB B X0ze
NpOBeJEHHUs TPAKTUIECKUX 3aHATHH.

[IpoMexyTouHas aTTecTalls Mo pe3y/ibTaTaM OCBOCHUA JUCLMIIAHLL B CeMecTpe
npoBoauTcs B GOpMe CeMECTPOBOro JK3aMeHa B COOTBETCTBHN C «[TonoxenneM 00
OpraHM3alMi U [IPOBEJIEHNH CEMECTPOBOTO KOHTPOIIA 3HAHMH CTYJIeHTOB B JloHElKOM
HALMOHAIHPHOM TEXHHYECKOM YHUBEPCUTETE), YTBEPIKACHHOM 25.09.2013 roaa.
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5. YYEBHO-METOJANYECKUE MATEPHAJIbI 11O JTUCIIUIIJIMHE

JIutepaTtypa:
OcHoBHaf:

1. Tlagepun C.H. Teopus u pacueTsl METALTYPrHUISCKUX CUCTEM 1 nporneccos/ C.H.
TManepus, B.B. ®umummos — M:MUCHC, 2002.-333 c.

2. I'puropsa  B.A. @OusuKo-XUMHHYECKHE  PaCHUCTHI JIIEKTPOCTAJIEILTaBUIBHBIX
nponeccos/B.A. I'puropsn, A.Sl. CToMaxuH, IO.W. Yroukus u ap. C6. 3agady ¢
pemenusiMu - M . V3. «Yuebay, 2007. - 317 c.

3. Teopus MeTa/UTypruyeCcKUX IPOLECCOB / L. Penkenkos, [LI1. Apcentres, B.B.
SIkoByeB U ap. — M.: Metamnyprus, 1989. - 392 c.

4. KazaukoB E.A. PacyeTsl Mo TEOpPUH METATyPrHUYECKHX MNPOLECCOB. — M.:

Metamnyprust, 1988. — 288 c..

JIOTIOTHUTENbHASL:

5. 36opmuk A.M. Metomuyeckue yKasaHus K BBUIOTHEHHIO pacueTHBIX paboT
o kypcy “Teopus MeTaTyprudecKux cuctem”. — Jouenx: JouHTVY, 2003. —49 c.

6. 36opmuk A.M. COopHuk 3amad AmA [MPaKTHIECKHUX 3aHATUN 10 Kypcy
«Teopuss METATyPriH4ECKUX CHCTEM» U METOJIMYECKIE PCKOMEHIAIMH OTHOCHUTEJIBHO
x semmongenus. — Jorenk: IBY3 «JorHTY», 2007. - 72 c..

VyeGHo-MeToanuecKHe n3anns, pazpadorannnie 8 lonHTY:

1. 36opmuk A.M. Meroanyeckue yKasaHUs K BBIIOIHEHHIO PACICTHRIX paboT
o kypey “Teopus MeTanIyprudecKux cuctem’”. — Jouenx: JouHTY, 2003. — 49 c.

2. 36opumk A.M. COopHuk 3amay s MPaKTAHECKHUX 3aHATUI TO KypCy
«Teopus MeTaUTypriU4ecKuX CHCTeM» U METOAMYECKHEe PeKOMEH/IALMH OTHOCUTEJIEHO
ux Beionmenws. — Jorenk: [BY3 «louHTY», 2007.—-72c..

K nexuusam: - ! O

1. 36opmumk A.M. MeToaudecKre yKa3aHUs K BblnonHeHm’é pacueTHBIX paboT
o xKypcy “Teopus MeTamlyprudeckux cucrem”. — JIOHEIIK: ,HQHHTY, 2003. - 49 c.

2. 36opumk A.M. COopHHK 3alaq s NpaKTUYECKUX 3aHATHH IO KypCy
«TeopHs MeTAJLTypriI4ecKuX CHCTEM» M METOINYECKHE PCKOMCH/IALMH OTHOCUTEIEHO
vx BermonHenus. — Jlornenk: FTBY3 «{osHTY», 2007. =72 c..

K mpakTUuecKUM 3aHATHSIM:

1. 36opmuk A.M. Meroaudeckue yKa3aHUsl K BBIIOJHEHHMIO PACUETHBIX pabot
no kypcy “Teopus MeTamTy prudeCcKux cuctem”. — Joneuk: JonHTY, 2003. — 49 c.

2. 36opuwik A.M. COopHMK 3anau s MPaKTUHECKHX 3aHATHH 1O Kypcy
«TeopHs METATTyPrEYecKUX CUCTEM» ¥ METOJMYECKHE PEKOMEHAAUNM OTHOCHTEILHO
vx ronHerus. — Jorenk: TBY3 «lorHTY», 2007. - 72 c..

K camocTosiTenbHON paboTe CTYICHTA:
1. 36opuuk A.M. MeToauueckie yKasaHHsA K BBIIOJHCHHIO pacuCTHRIX paboT
o kypey “Teopus MeTaTy prudecKux cuctem”. — Jouenk: JouHTY, 2003. —49 c.




2. 36opmuk A.M. COopHMK 3amad I/ TMpaKTUIeCKHX 3aHATHH TI0 KYypCy
«Teoprs METAUTyprH4ecKiX CHCTeM» M METONMYECKHEe PEKOMEHAANH OTHOCUTEIBHO

yix BoimonHerus. — Jorenk: IBY3 «lorHTY», 2007. — 72 c..
3. 36opmmk A.M. KoHcmexr nexuuid Moo IUCHUIUIMHE IO Kypey “Teopus

MeTallTypradecKkux cucrem” . — JIoHemK: JounHTY, 2011. - 101 c..

6. MATEPHMAJBHO-TEXHHUECKOE OBECIIEYEHHE JUCIOUTIINHBI

1. JlekuuoHHBbIE 3AHATHSA:
—  [JIAaKaTHI [IO BCEM pasjieslaM Kypca, KOMIUIEKT 3JICKTPOHHBIX
Ipe3eHTaluil/cIaioB,

2. TIpakTHYecKHe 3aHATHA:
- maketsl [1O o0mero HasHaYeHUS [UIST peIICHUA 3a7a4

CocraButelb pabouell IporpaMMbl: % __—— B.W. 3anka
~——— _Amnoanuck)





