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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

MOJTyYeHHE CTyJIEeHTaMU 0a30BBIX CBEJCHUM MO TEOPUU U TEXHOJOTHH THJPO-,
MUPO- U DJICKTPOMETAUIYPIMYECKUX  MPOLECCOB U OCHOBHBIM  CIOcOOaM
MPUMEHEHUS METOJNOB (PH3UYECKOW XUMHH JJIsi WX aHAINW33, HEOOXOIUMBIX IS
OCBOCHHMSI CICIUATBHBIX AWCIUIUIMH, a 1O OKOHYaHWM OOydYeHus B By3e — IS
rpaMOoTHOM, 3 (HeKTHUBHOM paboThI B chepe MPoPeCCHOHATHHON AESITETbHOCTH.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

dbopMUpoBaHUE KOMIETEHIIMM, KOTOpbIE IOMOTYT pacKpbITh pOJIb TEOPUHU
METALTYprUYecKuX MPOLECCOB IMpPH ONUCAHUM MHOTOKOMIIOHEHTHBIX CHCTEM,
UCIIOJIb30BAaTh TEPMOJUHAMUYECKUA METOJ B METALIYPIrUYECKHX TEXHOJOTHUSX;
OanyT BO3MOXHOCTh A(PQGEKTUBHO NPHUMEHSITb TEOPUI0 B MNPOPECCHOHATBHON
JESITeIbHOCTH, JAaTh OCHOBHOE MOHMMAHHE TEXHOJOIMYECKUX OIepaluil M CXeM, a
TaK)Ke MO3HAKOMST C OCHOBHBIMHU €IMHUIIAMU METALITYPTUYECKOro 000PY10BaHUS

1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILUIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI NPOrPaMMbl

Koa n HaunmeHoBaHue NMHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

I[IK-2: Cnoco0eH 0cylecTBIAATH BbINOJHEHNE OCHOBHBIX TEXHOJIOTMYECKHUX ONepanuii
MEeTAJUTyPrudecKuX MpoIeccoB

[TK-2.1: BeImoyIHSIET OTnepanuu
1o oOoraiieHuIo U nepepadoTke
MUHEPATHHOTO U TEXHOT€HHOTO

CBIPBS

[1K-2.2: BInoJHSAET OCHOBHBIE | 3HAET OCHOBHBIE OMEPalMM TEXHOJOTHYECKOIO MpoIecca
ONepauy TEXHOJIOTUYECKOTO MIPOU3BOICTBA IEPBUYHOTO METalIa

npoliecca Ipor3BOJICTBA MIPOTHO3UPOBATH XO/T OTIEPAITUN TEXHOJIOTHIECKOTO
MEPBUYHOTO METalIa rpoiiecca Mpou3BOACTBA IEPBUYHOTO METALIA

HaBBIKaMHM COCTAaBJICHHS allllapaTypHO-TEXHOJIOTMYCCKUX
CXCM IIponecca npou3BOACTBA ICPBUYHOIO METAIIA

TIK-2.3: BeInonHseT OCHOBHEIE
OTIepaITUU TEXHOJIOTUIECKOTO
IpolLecca JUTEUHOrO
MIPOU3BOJICTBA

[TK-2.4: BeITIOJIHSIET OCHOBHBIE
OTepaIy TEXHOJIOTHYECKOTO
nporecca 00paboTKH METaJIOB
JIaBJICHUEM

[1K-2.5: Ananuzupyet
CTPYKTYPY Y MEXaHUYECKHUE
CBOICTBA METAJIOB U CILJIABOB

1.4 Oco0eHHOCTH peaM3alMu IUCIUILTHHBI
SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuurnnaa (Monyiib) peanusyercs 6e3 npumenenns D0 u JIOT.
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2. O0beM OMCHUIUIHHBI (MOIYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6Hoi paGoTsI e | |
(akam.gac)
KonrakTHas padora ¢ 3 (108)
npenoaaBaTeieM:
3aHSTHUS JIEKIIMOHHOTO TUTIA 1(36)
MIPAKTHYECKUE 3aHATHS 1(36)
naboparopHbie paboTh 1(36)
CamocTrosiTesqibHas padora
2(72)
o0yuarommxcs:
KypCOBOE MPOEKTHPOBAHHE
(KTT) Her
KypcoBas paborta (KP) Her




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. Teopusi M TEXHOJIOTHSI THAPOMETAJLTYPTrHYECKHX MPOLECCOB

1. Buabl ruipoOMETATyprudecKux mpoueccoB. TUITbI
pactBopoB. 3akoHbl Payinst I'enpu. CpenHuii XuMHAYECKUMA
MOTEHLIHAI

2. Ctaguu reTeporeHHoro mnpoiecca. Otiauyue

T (GHy3MOHHOTO peXUMa OT KHHETHIECKOro. Biusiaue
TEMIEPaTypbl HA CKOPOCTh TETEPOreHHOTO MPOLIecca:
TeMIeparypHbliil nmpouecc nuddys3un, npasuio Bant-
Todda, Temneparypabiii KO PHUITUEHT KOHCTAHTHI
CKOPOCTH peaKIIiy, ypaBHECHHE AppeHryca

3. O0miee ypaBHEHUE TTOTOKA BhINIEIAYUBaHUA. Y JeTbHAs
CKOpOCTb BblIleTaunBaHus1. CxeMa Moeinun
BBIIIICJIAYMBAHUS. 3AKOHOMEPHOCTH BHEITHEN U BHYTPEHHEH
T dy3un. 3aKOHOMEPHOCTH MPOTEKAHUSI ITPOIECcCa B
KHHeTH4eckoi obnactu. Binusiaue ycnoBuit
BBIIIIEJIAYMBAHUS HA JIUMUTHPYIOLLYIO CTAIMIO MpoLecca




4. O0mue MOHATHSA MPOIIECCOB HOHHOTO OOMEHA 1
3KCTpa.KI_II/II/I. COCTaB I/IOHOOGMCHHBIX CMOJI, X OCHOBHBIC
XapaKTePUCTHKHU. PaBHOBECHE NOHHOTO OOMEHa, eTo
KOJIMYCCTBCHHEBIC XapaKTepI/ICTI/IKI/I

5. ®akTOpHl, BAUSAIOLIME HA PACTBOPUMOCTD COJIEH. Y CIIOBUS
OCXJICHUS TUJPOKCHUIOB, OCHOBHBIX COJIEH U CYIb(pHUI0B.
Paznenenune MeTauioB OCaKIEHUEM TPYIHOPACTBOPUMBIX
COECIUHEHUN

6. OCHOBHBIE TEXHOJIOTUYECKHUE OTNIEPAIH U alapaTypHOe
0o opMIICHHUE THAPOMETAUTYPIUUECKUX CXEM
METaJLUTypriuecKoro Mpon3BOICTBA

7. CriocoObl BEIp@KEHUS KOHIEHTpanu pactBopa. CBsi3b
MC)K)Iy KOHH@HTpaJ_[I/ISIMI/I, BI)Ipa}KCHHI)IMI/I paSJ'II/I‘-IHI)IMI/I
crocodoamu

8. Pacuer TepMOAMHAMHYECKHUX XapPaKTEPUCTUK
IIPOLIECCOB BBIIEIAYMBAHUSL

9. Pacuet ko3 durnenta pazaenenns, JJOE, [TIOE

10. PacueT pauroHaILHOTO COCTaBa

11. Pacuet nokazareneii METAUTYpru4eCKUX MPOIIECCOB

12. Pacuet koa(duimeHTa KOMIIIEKCHOCTH UCIIOJIb30BAHUS
CBIPbsI

13. Pacuer nokazareneii 3 peKTHBHOCTH
THPOMETAIUTYPrUYECKUX
onepauun

14. V3y4yenue 3akOHOMEPHOCTEH TIpoiiecca
BBIIIEJIAYUBAHUS LIMHKOBOTO OrapKa B CEPHOKUCIIOM
pacTBope.




15. CopOurioHHOE BBIICTICHUE MEIIU U3 CYIb(haTHBIX
pacTBOpoB

16. BrlmenaunBanie IMHKOBOTO OrapKa

17. Tlony4yeHue riImHO3eMa METOJIOM CIICKAHUS

18. Ompenenenune pH ruapoTooOpazoBaHus

19. Teopus ruipoMeTaTy pruaecKix MpoLeccoB
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2. Teopusi ¥ TEXHOJI0THSI YJIEKTPOMETAJIYPrU4eCKHX NMPOLECCOB

1. OcHoBHBIE 3aKOHBI 1eKTpoin3a. 3akoHbl Dapanes. TOII
paboTHI AICKTPOIU3EPA

2. OCHOBBI TEOPUH IEKTPOIUTUYECKOMN TUCCOLUALINH.
DNeKTPOIPOBOAHOCTD AEKTPoaUTa. SABnenus nuddysuu u
MUTpaLUU

3. MexaHu3M BO3HUKHOBEHUS AJIEKTPOJHOTO MOTEHIIUAA.
JBoitHoii anextpudeckuii cioit (13C). [Ipuunnbt
Bo3HukHOBeHUs J[DC. [lonarue Toka oOMeHa. OOpaTuMBbIi,
HEOOpaTUMBIN, CTAIMOHAPHBIHN IEKTPOAHBIN MOTEHIIUAT

4. TepmoanHaMuUKa MEKTPOIHBIX MPOIIECCOB.
Knaccudukanus smekTpo1oB u nemnei. IIeKTpo HbIE
peakunu. YpasHeHus Hepcra

5. KuHeTuka 351eKTpOIHBIX MTPOIECCOB. AHO/IHBIE U
KaroHble peakiuu. [lonspuzamus u nepeHanpsiKeHue.
ITaccuBHOCTH METAIOB. BiIMsHME IIJIOTHOCTH TOKA U
COCTaBa JIEKTPOJINTA HA AHOJTHOE PACTBOPEHUE METAILIIA.
HepacTtBopuMbIe aHOIBI ¥ TIPOIIECCHI, MPOTEKAOITNE Ha
HUX.3aKOHOMEPHOCTH 00pa30BaHMsI U POCTa
KpUCTALINYECKOH (ha3bl. BiusiHue paznudyHbiX (aKTOpoB Ha
KaToJIHOC BEIJICIICHUE MECTAILJIOB




6. OCHOBHBIE TEXHOJIOTMYECKUE ONIEPAIMH U allaparypHoe
oopmIIeHHE IEKTPOMETALTYPIrHYECKIX CXEM
METaJUTypriuecKoro npon3BOICTBA

7. Pacuet koadpunmenta paznenenus, JOE, IIJTIOE

8. Pacu€t mpon3BOUTENLHOCTH AIEKTPOIN3EPOB, BEIXOAA
10 TOKY, YAEIBHOTO pacxoja MEeKTPOIHEPTHH

9. Pacuét cocTaBoB 1 PUBUKO-XUMUYECKUX CBONCTB
(MIOTHOCTB, YACTBHBIM U MOJIBHBIN 00BEM,
AIIEKTPOIIPOBOIHOCTH) PACTUIABIICHHBIX COJICH

10. Pacuet TeruioBoro 6anaHca 3JIeKTPOJIU3HOMN BaHHBI JUISI
IIOJTyYEHUs [IUHKA

11. Pacuer nokazaresei paboThl 371€KTPOIUZHON BaHHBI

12. DnexTponuTHueckoe pahuHUPOBAHUE MU

13. TepMoauHaMUKa ralbBAHUYECKOTO 3JIEMEHTA

14. 3axon OMa NpUMEHUTENIBHO K pacTBOpaMm

15. Onpenenenne NoaspU3aLUOHHBIX 3aBUCUMOCTEN
ANMEKTPOXUMHUYECKUX TPOIECCOB

16. DnexTponu3 uMHKa

17. Teopus 31€KTPOMETALTYPrUYECKUX MPOILIECCOB
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3. Teopusi ¥ TeXHOJIOTHS MUPOMETAJIYPrHYECKUX NPOLIECCOB

1. TepMoarHaMUKa 1 KUHETUKA IPOLIECCOB AUCCOLUALIUY.
Kpurepun npounocTtu coenHeHnid. Pacuer BeTM4uHbI
JIaBJICHUS IUCCOLMALUU OKCUI0B, KapOOHATOB U T.JI.

2. TepMoauHaMKKa BOCCTAHOBJICHHSI METAJIOB U3 OKCHJIOB
razamu (CO, H2). Bnusinue temneparypbl U IpUpPOJIbI
BOCCTaHABJIMBAEMOI'0 META/LIa HA PABHOBECHE.
BoccranoBiieHne BRICIINX U HU3IIUX OKCHJIOB




3. Tepmonunamuika peakiuii okucieHus. Kuneruka
MCEXAaHNU3M OKHUCJIICHUA MCTAIJIOB. TepMOI[I/IHaMI/IKa
OKHCJICHUS CYJIb(HUIOB M B3aUMOICUCTBHS CYIb()HIOB U
okcu10B. KnHeTHka 1 MeXaHU3M OKUCIICHUS CyJIb()UI0B

4. CTpoeHue 1 CBOMCTBA IIJIAKOBBIX PACILIABOB.
Knaccudukarus 1 poJib JIaKOB B METALTYPTUYECKUX
npoueccax. [lorepu metamos co nutakamu. opma
HAXO0KJCHHSI IIBETHBIX METAJUIOB B IPOMBIIIIIEHHBIX
IaKax

5. JIukBaunoHHOEe paduHUPOBAHHUE.
VYpaBaenue CToKca, rpaHULIbl €T0 IPUMEHUMOCTH.
JIukBanroHHOE pahUHUPOBAHUE METALIOB (CBUHIA, OJIOBA)

6. OCHOBHBIE TEXHOJIOTUYECKUE ONEPALMH U allapaTypHOe
oopmIIeHHE THPOMETALUTYPIUYECKUX CXEM
METALTYPTHYECKOTO IPOU3BO/ICTBA

7. OnpeneneHne OKUCIUTEIbHON CITIOCOOHOCTH Ta30BOM
¢azbl

8. AHanu3 1uarpamm COCTOSIHMSL IByX- U
TPEXKOMITOHEHTHBIX OKCUIHBIX CHCTEM

9. OHpeI[eJ'ICHI/IC BbIXO/Jlda 1 COCTaBa IIPOAYKTOB JIMKBAIIUH

10. Pacuer MarepuairbHOTO OajaHca orneparuu

11. Pacuer MarepuaibHOTO OaaHca TEXHOJIOTHYECKOM
CXEMBI POU3BOJICTBA MEIU

12. Pacuet konmdecTBa (HIIOCYIOMNUX MaTepUAIOB U
nokazaresnei paboThl nevei

13. 3yyeHue ycnoBuil BOCCTaHOBIIEHUSI METALJIOB U3 UX
OKCHJIOB

14. BoccTa"noBUTeIbHAS IJIaBKA CBUHIIA




15. 30HHAas I1aBKa

16. Teopust NMPOMETALTYPrUYECKHUX MPOLECCOB

27

Bcero

36

36

36

72
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10.

1.

12.

13.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

IToromaeB A. M., Ilorogaesa 1. A. Teopust TMpOMETAITY PTUYECKUX
nporieccoB: [coopuuk 3anad|(Kpacuospck: COY).

Hab6oituenko C. C., llIaeepcon . M., Karamaukosa M. 1., Uyraes JI. B.,
Ha6otiuenko C. C. ABTOKJIaBHas TUPOMETAIUTYPIUsI [IBETHBIX METAIOB:
Tom 1(ExarepunOypr: Ypanbckuii TexHUueckuii yauBepcurer - YIIN).
Hab6otiuenko C. C., AreeB H. I'., Jlopomxkesuu A. I1., XKykos B. I1., Enucees
E. U., Kapenos C. B., Jle6ens A. b., Mamsuenkos C. B., Hab6oituenko C. C.
[Tpotiecchl 1 anmaparsl IBETHON METAUTYPTrUU: YUeOHUK JJI BY30B IO
HaMpaBJICHUIO MOJTOTOBKH JUIIOMUPOBAHHBIX CHEIUATHCTOB
"Metaunyprus" (ExarepunOypr: YpalbCKuii TEXHUYECKUN YHUBEPCUTET -
VIIN).

Yexymmn B. C., Onelinnkosa H. B. [unpoMeraminypruyeckue npoueccehbl:
MPaKTUKYM JJIs1 BY30B 110 crienraibHocTH 150102 "MeTamnyprus BETHBIX
MmetauioB" (KpacHosipck: KpacHOsIpCKUil yHUBEPCUTET LIBETHBIX METAJUIOB U
3omota [['YIIMu3)).

Yexymmun B. C., Ileppunsesa H. C., Onelinukosa H. B. Teopus
THAPOMETALTYPTHYECKUX MTPOILIECCOB: [COOPHUK OMUCAHUIN JTa00PATOPHBIX
pabot](KpacHosipck: KpacHosIpckuii yHUBEPCUTET 1IBETHBIX METALJIOB U
3o70t1a [['YIIMu3]).

Ucaepa JI. A. TeopeTnueckre OCHOBBI 3JIEKTPOJIN3a PACIIIIABIEHHBIX COJICH:
yueoHoe nocodbue(Kpacuospck: U3a-so KIALIMu3).

Hcaesa JI. A., Muxanes lO. I'. Teopus anexTpomMeTaiTyprudecKux
MpoLeccoB: yuel. mocodue A By30B 1O criell. "MeTanyprus IBETHBIX
metauioB" (KpacHosipek: I'YIIMu3).

Hcaesa JI. A. Teopus 3eKTpPOMETALTYPrHUE€CKUX MPOLIECCOB: METOINYECKUE
yKazaHus K J1abopaTopHBIM paboTaM AJis CTyIeHTOB creraibHocTt 150102
"Metamutyprus usetHbix MetauioB" (KpacHosipck: KpacHosipckuii
YHUBEPCUTET LIBETHBIX METaLIOB U 30j10Ta [['YLIMu3]).

benoycosa H. B. Teopus nupomMeTaimyprudecKux MpoeccoB: yued.-MeTo1.
nocobue ajs 1ad. pador [y cryaentoB coell. 150400.62.02 "Merannyprus
1BeTHBIX MeTaoB" |(Kpacuosipck: COY).

Bonpaman 1. M., 3enukman A. H. Teopus ruipomeTaminrypruaeckux
MPOLIECCOB: yueOHOe mocoOue AJisi By30B MO criell. "XuMHUYeckas TeXHOIOTHS
peIKUX METALIOB U MarepuanoB Ha ux ocHoBe"(MockBa: UnTepmer
WHXUHUPUHT).

IToromaesa U. A., IToromgae A. M., Komau W. U. Teopus
NUPOMETALTYPIUYECKUX IPOLECCOB: MPOrpaMMa, METOA. YKa3. U
KOHTPOJIbHBIC 3aaHus )i CTY/I€HTOB METAJUTYPrUYECKUX CIIell. 3a04.
dbopmer 06yuenusi(Kpacnospck: U3n-so KITALIMu3).

Hcaesa JI. A., Muxanes lO. I'. Teopus anexTpomMeTairypruaeckKux
nporeccoB: [mpakTukyM |(Kpacnospck: KpacHosipckuii yHUBEpCUTET
IIBETHBIX METALIOB U 30i0Ta [['YIIMu3]).

ITonens C. U., CotnukoB A. U., boponenkos B. H. Teopust
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METAJUTYypTUYECKUX MPOIECCOB: yueO. mocoOue sl CTYIEHTOB METAILTYPT.
cren. By3oB(MockBa: Metamryprus).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacCHpOCTPaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
o0ecnevyeHne, HA KOTOPOe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOTHO
DACIHDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHme):

l.

1)Onepaunonnas cucrema Microsoft Windows 7 unu 6osee mo3aHei Bepcun
(Wi aHATOTHYHAs )

2)OducHsrii maket Microsoft Office 2007 unu 6onee mo3aHel Bepcun (MIH
AQHATTOTUYHBIN ), BKJIFOYAFOTIIHI:

- TeKCTOBBIN penakTop Word;
- penakTop 31eKTpoHHBIX Tabmui Excel;
- penakTop npe3eHTauuii Power Point.

4.3 NUutepHeT-pecypchl, BKJIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMaAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

OnexTpoHHO-O0ubnmmoTeuHas cucrema COY obecnieunBaet i 00ydarOIIUXCsI
JIOCTYI K COBPEMEHHBIM NIPO(EeCCHOHATBHBIM 0a3aM JJaHHBIX,
MH(POPMALMOHHBIM CIIPABOYHBIM U IOUCKOBBIM CUCTEMAaM.

S ®@oH OLEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam

IUCIIUILINH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS /IJIsl OCYLIECTBJICHUS

00pa30BaTeJIbHOI0 NMPoLecca MO0 JUCHUILINHE (MOLYJII0)

Jlek1iMoHHBIC U MMPAKTUYECKHUE 3aHITHUS TPOBOJIATCS B YUEOHBIX ay IUTOPUSIX,
ocHaieHHbIX [I19BM, nHTepakTUBHON TOCKOW M TPOEKTOPOM.
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