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1 HOACHUTEJIBHASA 3AIINCKA

OO01ast MmeTautyprusi SBJISIETCSI OHOM W3 (PyHIAMEHTAIBHBIX €CTECTBEHHO-
HAYYHBIX JMCUHUILIMH IPH MOATOTOBKE UHKEHEPOB METAILTYPTrUYECKOT0 IPOMUIIA.

CoBpeMEHHbIN ypOBEHb METAJUTypPrUYecKOro MpPOU3BOJCTBA OCHOBAaH Ha
IIIyOOKUX TEOPETHUYECKUX MCCIEIOBAHUSAX, KPYMHBIX OTKPBITUSX, CHIEJTAHHBIX B
pPa3HbIX CTpaHax MHUpA, U OOraToOM MPAKTHUYECKOM ombITe. PazButue Meramtypruu
UIET MO0 NMyTH AANbHEHIIEr0 COBEPIICHCTBOBAHMS IUIABKM W PAa3JIMBKU METAIIA,
MEXaHHU3alUU U aBTOMAaTU3al[MU MPOU3BOACTBA, BHEAPEHUS HOBBIX IPOTPECCHUB-
HBIX CIOCOOOB pabOThI, 0OECIEUNBAIOIINX YIYUIIEHUE TEXHUKO-2KOHOMUYECKHUX
MOKa3aTeJie IUIABKKA U Ka4eCTBAa TOTOBOM MPOTYKIIHH.

[Iporpamma pucruminiel «O011ast METAJUTYprus» HOArOTOBIIEHA B COOTBET-
CTBUHM C 00pa30BaTEIbHBIM CTAHJAPTOM BBICHIET0 0Opa30BaHUs MEPBOM CTYIEHU
cnenuainbHocTH 1-42 01 01 «Mertamiyprudyeckoe Ipou3BOACTBO U MaTEpHaAIO00-
pabotka» - OCBO 1-42 01 01-2013, yTBep>XI€HHbIM U BBEACHHBIM B JEHCTBUE
nocTtaHoBlieHHeM MuHuctepcTBa oOpazoBanus PecnyOonuku benapych ot
30.08.2013 r. Ne 88.

[Iporpamma mnpeaHa3zHadeHa AJid MPOBEJAEHUS JOMOJHUTEIBHOTO 3K3aMeHa
JUISl IOCTYIUIEHUS. B MarucTpaTypy JHIl, UMEIOIIKX BbICcIIee 00pa3oBaHUE MEPBOU
CTYNEHH 1O MHBIM CHEIUANTbHOCTAM, HE YKa3aHHBIM B 11.4.2.1. 00pa3oBaTenbHOTO
CTaHJapTa U MOCTYNAIOLIUX MO cnenuaibHocTH Il cTynenu Boiciiero oopa3zoBaHus
1-42 80 01 «MITHHOBAIIMOHHBIEC TEXHOJOTUN B METAJLITYPIUN».

Llenp npoBeaeHUs IK3aMEHA — MOATBEPKACHUE 3HAHUMI IS TOCIEAYOIIETO
oOydeHus: B MarucTparype mno cnenuaibHoctu 1-42 80 01.



2 COAEPKAHUE YYEBHOI'O MATEPUAJIA

PA3JIEJI 1. ITPOU3BOJCTBO UYT'VYHA U XKXEJIE3A

Tema 1 CeIppe, MaTEpHaIBbl METAJUTYPrUYECKOrO MTPOU3BOICTBA U UX MOATO-
TOBKa

CoIpbe 1 MaTepHUanbl JOMEHHOW IUTIaBKU. JKeJIe3HbIE U MapraHUEBbIE PYIbI.
MectopoxaeHue xeie3Hbix pya. Ouatocsl U TOIMBO. [I0Ar0TOBKA KEJIE3HBIX Py
K JIOMEHHOM I1aBke. [Ipon3BoACTBO OKaTHINIEH U arjioMepara.

Tema 2 JloMeHHBIH TTpoliecce

KoHcTpykiusi ToMEeHHOU eun. 3arpy3Ka IIUXTOBBIX MaTepuaioB. I'opeHue
TOoTuIMBa. BOCCTaHOBUTENBHBIN Tpoliecc B JOMEHHOU meun. OOpa3oBaHue YyryHa
M I1Ulaka B JoMeHHOWl mneud. [IpoaykTel 1oMeHHOW 11aBKM. (OCHOBHOE
obopynoBanue Mo OOCTYKMBAaHHWIO JOMKHHBIX medeid. llepcrexkTuBbl pa3BUTHA
JIOMEHHOT'O IPOU3BOJACTBA.

Tema 3 CriocoOBI BHEIOMEHHOTO TIOJTYYCHHS JKele3a

AxtyanbHOCTh mpoOiemsl. Ilpomeccsl TBepmodazHOTO BOCCTAHOBICHUS
weneza:  MIDREX-mpomecc;  HyL-nmpouecc.  Ilpomeccst  xuakodazHoro
BoccraHoBieHus: COREX-mponecc u  ROMELT-npouecc.  IlepcriekTuBbl
Pa3BUTHS TEXHOJOTHI IPSIMOTO BOCCTAHOBJICHUS.

PA3JIEJI 2. ITPOU3BOJACTBO CTAJIN

Tema 4 OOume OCHOBBI CTAJEIIABUIIBHOTO MPOW3BOJICTBA, AMHAMHUKA pa3-
BUTHS U COBPEMEHHbIE TEXHOJIOTUH BBIILIABKU CTAJIN

Knaccudukanus wmapok cramu. OCHOBHBIE pEaKIUM W MPOIECCHI
CTaJeIUIaBUWJIBHOTO MpOoU3BOACTBA. OKHUCIECHHE YIJEpoJla, KpPEeMHUsS, MapraHua.
Oxucnenue u BoccraHoBlieHHe (pocdopa. Ynanenue u3 cranu dochopa, U Cepshl.
['a3er B cTaysix u crmocoObl mx yaaneHus. Poib MIIakoB mpu BHITUTABKE CTAJIH.
Hemeramnuueckue BriaroyeHuss B craisx. CrnocoObl pacKHUCIEHUs CTaleu.
CnocoOblI JIETUPOBAHUS CTAJICH.

Tema 5 KoHBepTepHOE NPOU3BOJICTBO CTAIU

KonBeprepHple mpomeccsl ¢ BO3AYWHBIM  OyTheM, Kucnopomso-
kouBepTepHblid npouecc (KKII). YcrpoiictBo kucnopoanoit ¢ypmel. IloBenenue
COCTaB/MIIOLIMX YyryHa @pU NPOJYyBKE pacmiaBa Kuciaopogom. IlnaBka B
KHCJIIOPOJIHOM KOHBEpPTEpPE C BEpPXHEW NpoayBkoi. KoHBEpTEpHBIE MpoOLECCH C
JIOHHOM ¥ KOMOWHMpPOBaHHOU npoyBkoi. [lepcnexktursl pazButus KKII.

Tema 6 BrlnnaBka cTany B 3JEKTPUUECKUX TIeYax

Knaccudukanus  smeKTpuyecKux  medei. YCTpOUCTBO ~ AYrOBBIX
AJeKTporiedye. TeXHOJIOrrs MIaBKU CTAIM B OCHOBHOM M KHCJIOM 3JIEKTPOJIYTOBOM
neyd. BelmiaBka ctanum MEeToJOM neperuiaBa. [limaBka cTtany ¢ UCIOIB30BAaHUEM B
IIUXTE METAUIM30BaHHBIX  OKarblied. (OCOOEHHOCTH IIJIaBKM  CTald B
KPYIIHOTOHHAXKHBIX JJIEKTPOIleYax. OJEKTPOAYTOBbIE II€YH IEPEMEHHOTO H
NOCTOSIHHOI'O TOKAa. Y CTPOMCTBO M NPHUHIMI pabOThl MHAYKIMOHHOU ME€YH.

Tema 7 UHTeHCcHpUKaLUs cTanenIaBUiIbHbIX IPOLIECCOB

[Ipumenenue xkuciopona. Kunkas 3aBanka. Bopooxnaxmaemple IMaHENH.
[ToBbIlLIEHHE MOIIHOCTU TPaHC(HOPMATOPOB (CBEPXMOILHbIE AyroBbie neun). Kom-
nploTepu3als (aBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUMU



npoueccamu). Bcnenennble nuiaku. ['azokuciopoasble ropenkd. Dypmbl-
MaHMITYJIATOPBI. DpKEpHBIN BbITycK. [logorpes ckpana. /lonnas npoxayska. Beico-
KOTEMIIEPATYPHBIN MTOAOTPEB UXTHI.

PA3JIEJT 3. COBPEMEHHBIE TEXHOJIOT'UMU TTIOJIYUEHUA CTAJIN
BBICOKOI'O KAUECTBA

Tema 8 OOuMe BONpockl BHENEYHOTO padhUHUPOBAHUSA

TexHonornyeckue OCHOBBI BHeneuHOTo padunupoBanus. OOpaboTka pac-
miaBa BakyymoM. IIpoayBka meramia mHepTHbIMU Tazamu. OOpaboTka pacruiaBa
CUHTETHYECKUM TiakoM. [IpomyBka MeTamia moponkooOpa3HbIMU MaTepHUaIaMU.
CoBpeMeHHbIE CIOCOOBI BAKYYMHUPOBAHUS.

Tema 9 KomriuiekcHbie TEXHOIOTUM BHETIEUHON 00paOOTKM YyTryHa U CTaJIH

Buenomennas necynbdyparus u nedochoparus ayryna. CoBMecTHOE TIPO-
BeZieHHe onepanuu nedocdopanuu u gecyiabpyparun. KommiekcHble TEXHOIOTUN
BHEMEYHON 00pa0OTKH CTaaH. Y CTAHOBKA «I1€Yb-KOBIID».

PA3JIEJT 4. CJINTKU U PA3JINBKA CTAJIA

Tema 10 Cnioco6Os1 paznuBku ctanu. HenmpepbiBHast pa3ivBKa

Cnoco6bl paznuBku ctanu. PaznuBka cudoHoMm M cBepxy. OOopyaoBaHue
JUISl pa3JIMBKU CTalM (CTajepa3IMBOYHBIC KOBIIHU, W3J0XKHUIBI, MPOMEKYTOUHBIC
koBiK). HempepbiBHas pa3nuBka crainu. Pa3sHOBUAHOCTH M MpEeUMYIIECTBa
crioco0a. YCTpONCTBO YCTaHOBOK HETIPEPHIBHON PA3IUBKH.

PA3JIEJI 5. ITPON3BOJCTBO IBETHBIX METAJIJIOB

Tema 11 Metamtyprus antoMuHusi. Metamiyprus Meau

CpoiictBa amioMuHusT ©U obOmacte ero mnpuMeHeHus. CoBpeMEHHbBIE
TEXHOJIOTUYECKUE CXEMBl IIOJIYYEHMsS aJIIOMUHHUSA  DJIEKTPOJUTHYECKUM H
IIEKTPOTEPMUUYECKUM  CIIOCOOAMH. PadunupoBanve amoOMHUHUS U €ro
MapkupoBka. CBoWcTBa Meau M ee npuMeHeHue. ChIpbe MJIs MOJYYEHUS] MEJH.
Cxema nupoOMeTauTypruuecKoro crnocoda rnoiayyeHus Meau

Tema 12 MeTamnyprust THTaHa U MarHust

Turan u ero npumenenue. Coipbe ISl [TOJIy4eHUs TUTaHA. PaduHupoBaHue
TuTaHa. Maruuii u ero npumeHeHue. Celppe Ais nojydyeHuss maraus. OOmume
IPUHIUIIBI [TOJIYYEHUS METAJUINYECKOr0 MarHus

PA3JIEJI 6. ITPOU3BOACTBO ®EPPOCIIJIABOB

Tema 13 CrniocoObl monydenust peppocriaBoB

3nauenne  ¢eppocmiaBoB. McxogHoe — cbipbe A [IPOU3BOJICTBA
deppocmnaBoB. BoccranoButenshbie (eppociuiaBHbie neun. PadunHupoBodHBIE
dbeppocmiaBHble  HEYW.  YTJIEBOCCTAHOBUTEIBHBIM, CHUIMKOTEPMUUYECKUUA U
AFOMHUHOTEPMUYECKUN CTIOCOOBI MOTYUYeHHS (PeppOCILIaBOB.

PA3IEJI 7. OTXOAbI METAJUIYPTUUYECKOI'O ITPO1U3BOACTBA
Tema 14 Peuukmnunr. Vicnosib30BaHME IIJIAKOB, IIJIJAMOB BHIOPOCOB M OTXO-
JIOB CMEKHBIX ITPOU3BO/JICTB



YTunuzanus IUIAKOB JOMEHHOIO M CTaJeIUIaBUIIBHOTO Npou3BOACTB. Mc-
[10JIb30BaHUE LUIAKOB. VICHOIb30BaHNE OTXOA0B CMEXHBIX IMPOU3BOJACTB. Mcnoib-
30BaHHME BTOPUYHBIX 3HEpropecypcoB. Bropuunas miaBka MeTasios.
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