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1. llesu u 3212494 AU CIUILIHHBI

Lenb MuCHUIUIMHBI 3aKiI04aeTcsl B GOPMUPOBAHUHN HAYyUHO-HCCIIEI0BATEIBCKOTO
MHUPOBO33PEHUA Y CTYAEHTOB, a TAK)KE B IIOATOTOBKE IPAMOTHOTO CIIEI[UAINCTA,
YMEIOIIETO CaMOCTOSITENBHO TyMaTh, 3HAIOIIETO COBPEMEHHBIE TEHACHIINN PA3BUTHS
METaJUIMYECKUX MAaTepUaioB, YMEIOLIEro padoTarb HA COBPEMEHHOM 00OpYIOBAHUH,
UMETh MPEJICTABIEHNE O COBPEMEHHOM YPOBHE Pa3BUTHS TOOBIYM U MOATOTOBKH Py K
iaBke B Poccuu u 3apy0exeM, UMETh MPEACTaBICHUE O COBPEMEHHOM YPOBHE Pa3BUTHS
JOMEHHOTO ITPOU3BOZCTBA, a TAKXKE IMPOLIECCOB IPSIMOTO BOCcCTaHOBIEHUS B Poccun n
3apy0exeM, YMEIOIIETO ONpPeIesTh KaueCTBO JKEIe30PyAHOTO MPUPOTHOTO U
TEXHOTE€HHOTO ChIPbS U YyTYHA; BBIIOJIHATH PACUEThl OKA3aTeIeld arioMEepalluOHHOTO
nporecca 1 MpOM3BOACTBA OKATHIIIEH, COCTaBa JJOMEHHON IIMXThI, COCTaBa
KOJIOUTHUKOBOTO ra3a, MaTepHalibHOTO U TEIUIOBOTO OanaHca JOMEHHOM IJIaBKY,
ONPEAENSTh TEXHUKO-9KOHOMHUYECKUE TTOKA3aTENH JIOMEHHOM IIaBKH, IIOKA3aTENH MPO-
[IECCOB BHEJIOMEHHOTO MOJIy4€HUS YyTyHa, ()eppOCIUIaBOB U jKeJie3a, OLIEHUBATh PECYPCO-
JKOJIOTUYECKHUE XAPAKTEPUCTUKH MPOLIECCOB NOJIYYEHUSI OKYCKOBAHHOTO MPOAYKTA,
4yyryHa, peppocCIuIaBoB U jkeje3a. 3HAIOUIEro KOHBIOHKTYPY LIEH U CIIpoca Ha
METaJUIMYECKUE MaTepuabl (4yryHbl, CTAIN U CILIABHI).

Kparkoe conepxxanmne TUCUMILITHHBI

N3nararorcst TeOpeTH4eCcKrue OCHOBBI (POPMHUPOBAHUS OKYCKOBAaHHBIX IPOIYKTOB:
XUMUYECKHE PEAKIIMU B TBEPJOM Cpefie, CIeKaHUE, TOPEHNE TOIUINBA, OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE MPOLECCHI; MUPO(YOPHOCTh METAIIIU30BAHHOTO CBHIPBS; TEOPHSI
CJIOEBBIX MPOLECCOB: MAaCCOOOMEH, TEIJI0- U MAaCCONEPEHOC, Ta30JuHAMUKA. TeXHOIOTUs
1 000pyI0BaHUE OKYCKOBaHUS JUCIIEPCHBIX MarepuasoB. TexHonorus u o0opyaoBaHue
JIOMEHHOTO ITPOU3BOJICTBA; YYTYH U €r0 KaueCTBO; IUIAKU U MOJyYE€HUE MOMYTHON
IPOAYKIIMH; TOBEAEHUE MPUMECHBIX 3JIEMEHTOB. DHEPro3aTpaThl U
Matepuanocoepexxenue, GopMUpoBaHUE BEIOPOCOB M TOKCUKAHTOB, KAYECTBO MPOMYKIIHH.
BHezomMeHHbIE METO/IBI TIOJYYEHHUS IEPBUYHOTO METAJIA: TEXHOJIOTUU U KOHCTPYKLNU;
o0ecreuyeHune ChIpheM U SHEPTUel; MaTepranocOepekeHre; BIUsHIE Ha OKPYKaOILy O

cpeny

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3Haet: [Ipupoay XuMUYECKUX peakiui,
WCTIONTB3yEeMBIX B METAJUTYPrUYCCKUX
MPOU3BO/ICTBAX; OCHOBHBIE 3aKOHOMEPHOCTHU
MPOIIECCOB T€HEPAINH U TIEPEHOCa TETJIOTHI,
[TK-2 CnocobeH onpenensaTs OpraHU3alMOHHbIE U |TBUKEHUH KUAKOCTH U ra30B MPUMEHUTENIBHO K
TEXHUYECKHUE MEPBI JJIsI BEITIOTHCHHUS TEXHOJIOTHYECKHM arperaram 4€pHON MeTaJlTypruu;

MIPOM3BOICTBEHHBIX 33JJaHUI 110 TOATOTOBKE OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX U (DPU3HKO-

IINXTOBBIX, JOOABOYHBIX, 3AMPABOYHBIX MATEPHAJIOB[XMMHUECKHUX MPOIECCOB, MPOIIECCOB
K IJIaBKe MaccorepeHoca MPUMEHUTENBHO K

TEXHOJIOTHYECKHM TpoIieccaM, arperaraM
000pyIOBaHUIO 00PaOOTKH YEPHBIX METAJIJIOB;
MIPUHIIAIIEI OCHOBHBIX TEXHOJOTHYECKUX MPOIIECCOB
POU3BOJICTBA U OOPAOOTKH YEPHBIX METAJLIOB,




YCTPOWCTBA U 00OPYIOBAHUE [T UX
OCYULIECTBICHUS

Ymeet: PaccunThiBaTh M aHAJTM3UPOBATH
XUMHUYECKHE U (PU3NKO-XUMUYECKHE MTPOLIECCHI,
MPOIIECCHI MACCOIIEPEHOCA, TPOUCXOIAIINE B
TEXHOJIOTMYECKHX MpoIieccax rnepepadoTku
(oOorareHuns1) MUHEPAJIBHOTO CHIPBS, TPOU3BOJCTBA
1 00pabOTKHM YEPHBIX METAIJIOB; BEIOMPATH
paroHalbHbIE CIIOCOOBI TPOU3BOJICTBA U
00pabOTKH YEPHBIX METAJUIOB, PACCUNTHIBATH
MaTepuaTbHbIE OaTaHCHI TEXHOJIOTUYECKHUX
MPOIECCOB UX MPOU3BOICTBA; TPOTHO3UPOBATH HA
OCHOBE MH()OPMAIIMOHHOTO MTOMCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepHala U TEXHOJIOTHH;
MPUHUMATH TEXHOJIOTHYECKUE PEIICHHUS,
MO3BOJISIOIIUE HCIIONIB30BATh OE30TXOIHBIE U
pecypcocOeperaromiye TeXHOIOTMH B METAJUTypruu
NmeeT nmpakTrudeckuil onsIT: Biagenus meronamu
aHaJIn3a TEXHOJIOTUYECKUX MPOIIECCOB U UX
BJIMSIHHSI HA Ka4€CTBO MOJTYyYaeMBbIX U3EIUH;
HaBBIKAMH pacueTa MPOSeKTUPOBAHUS Tieue

Pa3IMYHOr0 TEXHOJIOIMYCCKOI0 Ha3HAUYCHU A

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TACIUTUIHH,
BUJIOB paboT y4eOHOTO MIaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

JluteitHoe MpOU3BOACTBO,

MeTamtyprusi 4epHbIX METAJIJIOB,
DIEKTPOTEPMHUS B METAJLUTYPTHH,
TeroMmaccooOMeH B MaTepuaiax u mporeccax,
MeTamyprus IIBETHbIX METAJIJIOB,
MeTannyprudeckas TerIoTeXHUKA

DU3NKO-XUMHUS U TIPAKTHKA ITPOLIECCOB
DIIEKTPOMETAJUTYprun (heppoCILIaBoB,
CoBpeMeHHbIE CITOCOOBI MOTYYEHUS YIIIEPOANUCTBIX
MOJYTIPOIYKTOB,

DU3NKO-XUMHSI METAJIITyprU4eCcKUX MPOLEeCcCOB,
Teopust 1 TEXHOIOTHS MOTYYECHHUS PEPPOCIUIABOB U
iraryp,

HoBble MeTO/IbI IOJTyUEHUS! METAIIJIOB,
[Tpon3BoACTBEHHAs IPAKTHUKA, IPEATUIIIOMHAs

npakTuka (10 cemectp)

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimna

TpeboBanus

MeTautyprus 4epHbIX METAJLIIOB

3HaeT: CTPYKTYpy YEpPHBIX METAJIIOB; (PU3HKO-
XUMHYECKUE CBOMCTBA IIUXTOBBIX MaTcpuaioB U
TOILJIMBA, MOCTYMAIOIINX B IJIABUJIbHbBIE arperarhl;
(U3UKO-XUMHUYECKHUE TPOIIECCHI, JICIKAIINE B OCHOBE
Mpolecca BhIMIABKH YEPHBIX METAJUIOB;
TCIINIOTCXHUYCCKUC OCHOBBI MCTAJUTYPIrUiuCCKUX
MPOLIECCOB; HA3HAUYEHUE U CBOMCTBA OTHEYHOPHBIX
MaTEpPHUAJIOB; YCTPOUCTBO IIJIABUIIbHBIX arperaroB U
X TEXHUYECKHE XapaKTePUCTUKHU; COCTAB U
CBOMCTBA 3allpaBOYHbIX MAaTCPUAJIOB; OCHOBHLIC

TOII npon3BoACTBA YyT'yHA, CTaIU U




(beppocIuIaBoB; B3aUMOCBA3b PeKUMa
TEXHOJIOTMYECKHX MPOIECCOB U KaYeCTBa
NpPOIYKTOB IJIaBKH, [Iprpoay XuMuueckux
peakiuii, UCTIONb3YEMBIX B METAILTyprHUeCKIX
MPOM3BOACTBAX; TEOPETUUECKUE OCHOBBI
TEXHOJIOTH ariioIOMEHHOTO IPOU3BOJICTBA;
CYIIHOCTh CITOCOOOB BHETIEYHOH 00pabOTKH CTaNH;
TEOPETUUECKUE OCHOBBI KPUCTAJUTH3ALUH U
3aTBEpP/ICBAHMUS CTAJIU; IIPUHIIUITBI OCHOBHBIX
TEXHOJIOTMYECKHX MPOIECCOB MPOU3BOJICTBA U
00pabOTKN YEPHBIX METAJUIOB, YCTPOICTBA U
00opyaoBaHuE AJIsl UX OCYIIECTBICHHUS; HCTOPUIO,
COBPEMEHHOE COCTOSIHUE U MEPCTIEKTUBBI PA3BUTHS
MIPOM3BO/ICTBA YEPHBIX METAIJIOB YMEET:
[TonOuparhs 1 pacCUUTHIBATH COCTAB ITMXTOBBIX
MaTepHuasoB; OCYIIECTBIATH ONEpalu MO
MOATOTOBKE IIMXTOBBIX MaTepUajoB K IUIABKE;
QHAIM3UPOBATh KAYECTBO CHIPhsl U TOTOBOU
NPOIYKIIMU; PACCUUTHIBATH TEIIOBOM H
MaTepuaIbHbIN O0aaHC BBHIIJIABKU YEPHBIX
METaJUUIOB; BBIIIOIHATH IPOU3BOJICTBEHHBIEC U
TEXHOJIOTMYECKHE pacyeThl; paboTarh ¢
TEXHOJIOTUYECKON, KOHCTPYKTOPCKOH,
OpraHU3allMOHHO-PACTIOPSAUTEILHON
NTOKyMEHTAIeH, CIPaBOYHUKAMU U JJPYyTUMH
WHGOPMAITMOHHBIMU UCTOYHUKAMU; HAXOAUTh
HEOOX0TUMYI0 HH(POPMAIIUIO, TTOJIE30BATHCS
OCHOBHBIMH CJTYKO0aMH TITOOQTBHBIX CETEH,
AHaJIN3UPOBATh YCIOBHS MPOTEKAHUS POLIECCOB
MOJTy4eHHS] U1 00pabOTKH YEPHBIX METAJIJIOB;
QHAJIM3UPOBATh XUMUYECKHE PEaKIIHH,
MCIIOJIb3yEeMbIE B METAJLITYPIHYECKHUX
MPOM3BOACTBAX; PEIIaTh TUIMIOBBIE 3aJ]a4H I10
OCHOBHBIM pa3JieiaM Kypca; UCIOIb30BaTh
CIPABOYHYIO JINTEPATYPY JUIS BBITIOJHEHHS
pacueToB MIMeeT mpakTU4YeCKUI OMBIT: YIIPaBICHUS
napamMeTpaMH TeXHOJIOTHYECKOTO Tpoliecca
MPOM3BO/ICTBA YEPHBIX METAIJIOB, B TOM YHUCIIE C
MCTIOJIb30BaHHEM CPEZICTB
AQBTOMATHU3AIMH;3KCILTyaTallui TEXHOJIOTHUYECKOTO
000pyIOBaHNs, UCIIOIB3YEMOTO B IIPOU3BOICTBE
YEpHBIX METaJNIOB, MeTojaMu aHau3a
TEXHOJIOTHYECKUX MPOIECCOB U UX BIUSHHS HA
KaueCTBO MOJTY4YaeMbIX U3/IETUIl; METOIaMU pacyeTa
MOKa3arelsiel MpoLeccoB MOMyYeHHU U 00pabOTKH
YEPHBIX METAJIOB; HABBIKAMU MOMCKA, 00paOOTKH 1
aHaJIM3a JINTEPATYPHBIX HCTOYHUKOB U UH(POPMAITUH
IS €€ IPUMEHEHHUS B IPAKTHUECKUX CUTYaIUsX;
HaBBIKAMU ITOMCKA U aHau3a HHPOpMAIIH 00
OCHOBHBIX TEXHOJIOTUSAX MPOU3BOJICTBA YEPHBIX
METAJUIOB M KOHCTPYKILIUSAX COBPEMEHHBIX arperaroB

TemnomaccooOMeH B Marcpuaiax u npoueccax

3naet: Tennmodusznueckne XapakTepUCTUKU pabounx
Cpell; OCHOBHBIE 3aKOHBI IEPEHOCA TEIJIOTHI
TEIIONPOBOIHOCTBI0, KOHBEKIIUEN U U3ITYyUCHHUEM;
MaTeMaTH4YeCKUE MOEIHU MPOIECCOB TEIII000MEHa

(tuddepeHIanbHble YpaBHEHUS




TETUIONPOBOIHOCTH, MHTETPATbHBIE YPAaBHEHUS
paZMallMOHHOTO TETJIO0OMEHA, ypaBHEHUE
TEIUIONepeIauy, ypaBHEHHE TETIOBOTO OasiaHca);
MPUHIIKIIBI pacyeTa TerI000MEHHBIX allaparos,
OCHOBBI TEOPHH TETIIOMAacCOOOMEHA, 3aKOHBI
MEePEeHOCa, PeKUMBI IBUKECHUS KUAKOCTHU U rasa,
AIIEMEHTHI TEOPHH MOA00HS, OCHOBBI TETJIOOOMEHa
M3TTy4YeHUEM, MEXaHHU3M TEIJIO- U MaccooOMeHa, a
TaK)KE€ CBSA3b MEXY 3TUMHU IIPOLIECCAMU B
3aBHCHUMOCTH OT TUIPOANHAMUYECKOW 00CTaHOBKHU
nporecca Ymeer: Maremarnuecku (popMynupoBaTh
3a]1a4u TeTUIONMPOBOAHOCTH AJIs TN MPaBUIIbHOMN
(opMBbI; TPaBUIILHO BEIOMPATH U OTIPEEIIATH

K03 HUIMEHTHI TEII0O0OMEHA; TPUMEHSTh
[pa3IMYHBIC METOBI PEIICHUS 3a/1a4 TeII000MeHa,
Vcnonp30BaTh OCHOBHBIE TOHATHS, 3aKOHBI 1
MOJIENIN MTPOLIECCOB TEIIO-MACCONEPEHOCa;
CHCTEMaTU3UPOBATh TETUIOBBIE U AU((y3HOHHBIC
[IPOLIECCHI; MPOTEKAIOIINE B arperarax; NpoBOAUTH
TEOPETUUECKUI aHAJIN3 pealbHbBIX MIPOLIECCOB;
BJ1a/I€Th METOAAMHM pacueTa IpOoLECCOB
TEIIOMaccoOOMeHa IPU PEIIeHUU KOHKPETHBIX
3a/1a4 JBMOKEHUS KUJKOCTH U rasa,
TEIUIONPOBOIHOCTH, IEPEHOCA KOTMYECTBA
BU>KEHUS, TEIUIA U BellecTBa MiMeeT npakTuyeckuil
omnbIT: Biasenus HaBbIKaMH pacueTa
TEIIO0OMEHHBIX aNiapaToB; Pa3IMYHBIMU
METOAAMHM PEIICHHUS 3a/1au CTal[MIOHAPHON U
HECTAlMOHAPHON TEIUIONPOBOIHOCTH JUISI TEJ
MpaBUILHON GopMbl, Biajenns HaBbIKaMu
PUMEHEHUS] METOZ0B SKCIIEPUMEHTA U pacyeTa
TEIIOPHEPTETHUECKOTO 000PYI0BaHUSI IPU
pEIIeHNH KOHKPETHBIX 3a71ad B 00J1acTH
npodeccuoHaNbHOMN 1eATeIbHOCTH

DJEKTPOTEPMUS B METAJLTYPrHH

3HaeT: TexHOIOrnYeCcKre CXeMbI IPONU3BOJICTBA
CTaJIi U CIUIaBOB; MEPCIIEKTUBBI,
BOCTPEOOBaHHOCTh, KOHKYPEHTOCIIOCOOHOCTh
(colMaIbHYIO 3HAYUMOCTB)
PIIEKTPOCTANETIaBUIBHOTO POU3BOJICTBA;
TEXHOJIOTHUECKUE PEKUMBI paboThI
IIEKTPOCTANEIIaBUIBHBIX arperaroB; METOAbI
pacyeTa MaTepHUaIbHBIX U TEIUIOBBIX 0aTaHCOB
MPOM3BOJICTBA CTAJIM B AJIEKTpoIeyax YMeer:
Br16upars Hanbonee NoAXOASIYI0
TEXHOJIOTHYECKYIO CXEMY, MaTepuabl,
KOHCTPYKIIMIO METAJITyPrHUECKOTO arperara Jjis
MOJTy4eHUs 3aJJaHHOTO MPOIYKTa; MOBEJACHHE
pacCUMTHIBATh U AHAJIM3UPOBATH MIPOUCXOIAIINX B
(U3UKO-XUMHYECKUX MTPOLIECCOB, TEXHOJIOTUUECKUX
poLeccax MPOU3BOJACTBA IEKTPOCTANIN;
[PAaCCUNTHIBATH TEXHOJIOTUYECKHE TTOKA3aTeNn
JIEKTPOCTANEIIaBUIIBHOTO Mporiecca Mmeer
[IPaKTUYECKUH ONBIT: Biiagenus 3Hanuem
KOHCTPYKTHBHBIX 0COOEHHOCTEH MIaBHILHOTO
000pya0BaHNs1, 3aKOHOMEPHOCTEH ero padoThl;

MCTOAAMU aHaJIn3a TCXHOJOTHIYCCKHUX MTPOIICCCOB U




HX BJIMAHUSA HA KQYCCTBO MOJIYYaCMbIX I/I3,H6J'II/II71

MeTaHHprI/ISI OBETHBIX MCTAJIJIOB

3naeT: TeopeTnueckre OCHOBBI U (PU3UKO-
XUMUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTUYECKUX
MPOLIECCOB MOJYUYEHHUSI LIBETHBIX METAJIJIOB;
TEXHOJIOTUYECKHUE TTapaMeTPhl U TTOKa3aTeIn
OCHOBHBIX ONIEpaIlH, POLECCOB, NEPENEIIOB;
MEePCIEKTUBHBIC HAMIPABJICHUS Pa3BUTHUS U
COBEPIICHCTBOBAHHUS TEXHOJIOTHUI U 000PYIOBaHUS
YMmeeT: AHAIM3UPOBATh TEXHUKO-IKOHOMUYECKHUE
MMOKAa3aTeu TEXHOJIOTHYECKUX ONepalnid,
MPUHUMATH 000CHOBAHHBIC PEIIEHUS 110
YIIPAaBJICHUIO TPOLIECCaMU JJIsl TOBBIIIEHUS

P PEeKTUBHOCTH MPOU3BOICTBA; BHITIOIHATH
TEXHOJIOTHYECKHE PacueThl, BLIOOP OCHOBHOTO
00opynoBaHus, B T.4. C mpuMeHeHrueM DBM;
MPOBOJIUTH HEOOXOIUMBIE PACUEThI IPOIIECCOB
[IBETHOW METaJUTYPIHH, TEXHOJIOTUUECKUX H
KOHCTPYKTUBHBIX TAPAMETPOB C UCTIOIH30BAHUEM
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB
BBITIOJIHATH TEXHOJIOTUYECKUE PACUETHI,
000CHOBBIBAaTh BBIOOP OCHOBHOTO 000PY/IOBaHUS
meet npakTuuyeckui oneIT: Biiagenus meronamu
aHaJM3a TEXHOJOTUUECKUX MPOIECCOB U UX
BJIUSIHUS HAa KAY€CTBO MOJTYy4YaeMbIX U3/EIH;
METOJIaMH pacyueTa IMoKa3aTesiei MPoIeccoB
MOTy4YeHUs] 1 00paOOTKH [IBETHBIX METAIIOB,;
HaBBIKAMH ITOMCKa, 00paOOTKH U aHAIN3a
TUTEepaTypPHBIX UCTOYHUKOB U MHPOPMAIIHH IS €€
MPUMEHEHUS B MPAKTUUECKUX CUTYAIUsIX;
HaBBIKAMU TTOMCKA U aHalu3a HHGOpMAIH 00
OCHOBHBIX TEXHOJIOTHSAX TIPOU3BOJICTBA IBETHBIX
METAJIJIOB U KOHCTPYKIUSAX COBPEMEHHBIX arperaToB

JIuTeiinoe pou3BOACTBO

3HaeT: Pa3nnynble criocoObl MPOU3BOACTBA
OTJIMBOK; CIIOCOOBI YCTpaHEHUs Opaka OTIMBOK;
KpUTEpPHH BbIOOpa ONTUMAIBHOTO MaTepuaa Jyis
MIPOM3BO/ICTBA OTJIIMBOK; OPraHU3aLIUIO
CYILLECTBYIOIIEN CUCTEMBI IIPOU3BOICTBA OTIIMBOK U
KOHTPOJISl KauecTBa TOTOBOM npoaykiuuu, OCHOBHbIE
MIPUHLINIIBI ONPEJEIICHUS TEXHOJIOTUYHOCTH
OTJIMBOK; CBOMCTBA ()OPMOBOYHBIX MaTepUaIOB U
CMecel; METObl IPOEKTUPOBAHNUS U U3TOTOBJICHHUS
MOJIEILHON 0CHACTKH, CIIOCOOBI M3TOTOBJIEHHUS
dopMm u crepkHell; 0COOCHHOCTH IJIABKHU U 3aJIMBKU
METaJJIOB; TEXHOJOTUYECKHE CIIOCOOBI U IPUEMBI
JUIS TTOJTyYEHNSI KaU€CTBEHHBIX OTIIMBOK M3 YEPHBIX
CIUIaBOB VIS pa3iIMyYHbIX oOnacTen
MIPOMBILIUIEHHOCTH C 3a/IaHHBIMHM CBOMCTBaMU
YMeet: Mcnonp30BaTh MOJy4eHHBIE 3HAHUS Ha
NpaKkTUKe, OJOUPATh U PACCUMTHIBATH COCTaB
[IMXTHI JJIs1 BBIIIABKY Pa3INYHbIX CIUIABOB,
pa3pabarbIBaTh TEXHOJIOTHUECKHE MPOLIECCHI UX
BBITJIABKH, paMHUPOBAHUS U MOAU(DUIIMPOBAHHUS,
[IpyMEHATH MOTyYE€HHbIE TEOPETUYECKNE 3HAHUS
TUISI TPAKTUYECKOT0 pPEelIeHUs 3a/1a4 TPOU3BO/CTBA;
OIPEAEIATH BO3MOXKHOCTD ITOJTy4YEHUS
Kaue€CTBEHHbIX OTIIMBOK C TpeOyeMbIMU (PU3UKO-




MCXAaHNYCCKUMHU U BKCHHyaTaLII/IOHHBIMI/I
CBONCTBaMHM; BBIOMPATh ONTHMAJIbHBIE
TCXHOJIOTUYCCKUEC peH_IeHI/I}I JJIs HOJIy‘IeHI/ISI
OTJIMBOK, aHAJTU3UPOBATH MPUPOTY 1e(PEKTOB
OTJINBOK U pa3pa6aTHBaTL MepOHpI/ISITI/ISI 10 UX
npeaynpexaeHuto Mimeer npakTHYECKUM OMBIT:
HaBLIKaMI/I HpI/IMeHeHI/IH HpaKTI/I‘IeCKI/IX nu
TEOPETHUCCKUX 3HAHUI O COCTaBax,
TCXHOJOTHYCCKUX, MCXaHUYCCKUX U npyrI/Ix
CBOMCTBaX JIUTEHHBIX METAILIOB U CIIABOB, O
BIIMSIHUY Pa3IMYHBIX (DAKTOPOB HA 3TH CBOMCTBA B
MpoIecce TUIaBKU U JIUThA U3Aenuil, Bnagenus
HAaBbIKAMHU HOHy‘-IeHI/IH METaJIJIOB Tpe6yeM0r0
Ka4eCTBa; HaBBIKAMH BHIOOPA ONTUMAJIbHBIX
TCXHOJIOTNUYCCKUX HpOI_IeCCOB JUIA HOHy‘-ICHI/ISI
BBICOKOKAYECTBEHHBIX OTJIMBOK U3 METAJJIOB U
CILUTaBOB; HABBIKAMU B O0JIACTH pa3padOTKU U
MPUMEHEHHS Ha ITPOU3BOJICTBE TEXHOJIOTHUECKUX
HpOHeCCOB HN3TOTOBJICHHUA OTJIINBOK

MeTaHHpr NYCCKas TCIIOTCXHHUKA

3unaer: Knaccudukaiuio u o0IIyto XapakTepUCTUKY
METAJTyPTrUY€CKUX TI€UeH; OCHOBHBIC TTPUHITUTIBI
TEIJIOTEHEpallMi B METAJUTYPrU4eCKUX MeYax;
METOJIbI MPOEKTUPOBAHUS U U3TOTOBICHUS
MOJICJIbHON OCHACTKH; 3JIEMEHTHI MEXaHUKUTICUHBIX
ra30B; OCHOBBI TEOPUH TTOIOOWS M MOJCITUPOBAHNS;
MPUHIIUIIBI TETIO00MEHA B METAJLTypriUueCcKuX
nevax; TMHAMUKY HarpeBa M MpeBpalieHruii B
MeTaJllax; yCTPOMCTBO U MPUHLUIT JEHCTBUSA
METAJTyPrUY€CKUX TIeUeH; MaTepuaIbl st
COOPY’KE€HHUS METAJLTYPTrUYeCKHUX reyel Ymeer:
PazpabarbiBaTh GU3UKO-XUMUYECKHE MOJICITH
00BEKTOB U MPOIECCOB METAILTYPTUU; 000CHOBAHHO
BBEIOMPATH TEIJIOTEXHUIECKOE 000pYI0BaHUE IS
peanu3alyi METAJLTypPru4eCKUX MPOLECCOB,
PACCUNTHIBATH TEIIJIOBBIC OaTaHCHI
TEXHOJIOTMUYECKHX MPOIECCOB, MOKA3aTENHN PaboThI
nedeil MimeeT npakTudeckuii oneiT: Bragenus
METOJIaMU aHaJIM3a MPOLECCOB TEIJIOTeHEPAIUU
TeIJIa ¥ MX BIWSHUS HA KQY€CTBO MOJTy9aeMBbIX
W3JIeUH, pacyeTa nokasaresei mpoleccoB
MOJIYYCHHST METAJUTYPTHUECKON TTPOIYKITUH;
HaBBbIKAMH TE€XHUKO-IKOHOMHUYECKOTO aHaIN3a
METaJITyprU4eCKOTO MPOU3BOICTBA, TPUMEHEHUS
MaTEpHUAJIOB U TEXHOJIOTUMI

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.e., 108 4., 21,5 4. KOHTaKTHOM

paboThl

Bun yue6HO# paboTh

Pacnpenenenue
Bcero 110 ceEMeCTpam
4acoB B yacax

Homep cemectpa




8
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
Ayoumopnvie 3aHAmus: 12 12
Jlexumu (JI) 8 8
[IpakTnyeckue 3aHATHS, CEMUHAPHI U (MJIM) APYTHE BUABI AyIUTOPHBIX 4 4
sanstui (113)
JlaGoparopHble paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 82,5 82,5
C IPUMEHEHNEM JUCTaHIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH 0
BoccTranoBnenue 1 n3BiedeHNE XUMUYECKHUX JIEMEHTOB B Ipolecce 15 15
nepepaboTKH.
IToBrOopeHue 3Haui MOMYyYEHHBIX B XOA€ U3YyUEHHS MTPE/IIECTBYOLINX
TUCHUIIIMHAX. POIb OCHOBHBIX METAJUTyPIrHUECKUX MPOU3BOJCTB B 10 10
coBpeMeHHOM Mupe. ChIpbe U SHEPTOHOCHUTENH JJIsi METAJUTYPIHH XKeJle3a.
JlomeHHas neus. CrasienaaBUIbHbBIE arperaThl. 7,5 7.5
OKycCKOBaHHUE U arjioMeparus 25 25
Knaccudukanus xene3snsix pya. Knaccugpukamus TeXHOTeHHbBIX 75 75
OTXOJIOB
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalMs 13,5 13,5
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

No
HaunmenoBaHue pa3iesioB TUCIUTUTHHBI BHJAM B yacax

O0beM ayIUTOPHBIX 3aHITHH 1O

pasica Bcero JI 113

JIP

1 BBonnas nekmnus 1 1 0

TexHoIorHs MMOATOTBKHU CBIPBCBBIX MATCPUAJIOB JJIA

2 .
YEPHOU METAJUTypruu

6 4 2
3

3 |Mcnonp30BaHME IUXTHI B CTANEIIABUILHOM MPOIECCEe 5

5.1. Jlekuum

Ne Ne

HanmeHoBaHnue nuimmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA
IIeKIuu[pasaenal

Koi-
BO
4acoB

[Ipenmer, nuteparypa, mocodbus. Mctopudeckuii 0630p pa3BUTHUS TPOIIECCOB
MOJIFOTOBKU CHIPHEBBIX MAaTEPHAJIOB B MeTALUTypruu. PecypcHas 6a3a uepHoi
METaJTypriuy (OCHOBHBIE OTEUECTBEHHBIE U 3apyOeKHbIE MECTOPOKACHUS
KeJIe3HBIX pyn). [loHATHE Kene3Hol pyabl, 4yryHa, (GIroCcoB, BHIBI MUHEPAJIOB.
OcHOBHBIE HaNpaBJICHUsI SKCTPAKIIUU YEPHBIX ME-TaJUIOB. DKOHOMHYECKAas

A (HEKTUBHOCTH TIOATOTOBKH CBHIPBS K TUIABKE.

TGOPCTI/I‘-ICCKI/IG OCHOBBI U3BJICUCHUA qepHHx METaAJIJIOB U3 HpI/IpOI[HOFO )41
TEXHOTEHHOTO ChIPhs. [1oroToBKA XKene30pyaHoro Chiphs. Jpobnenue,
U3METBICHHE, TPOXOUCHHE MaTePHAIIOB, 00OTAIICHUE KEIE30PYTHOTO ChIPhS
(BuaBI IpoOIIeHMSI, TIOKA3aTeNId JPOOJICHHSI, OCHOBHBIE TEXHOJIOTHYECKHE
arperarsl, pa3aelieHue MaTepPHaioB MO KPYIMHOCTH, YCPETHEHHE MaTEePUAJIOB,
oOorarieHue xeJIe3H0U Py/Ibl, ToKa3aTen 00oTaneHus, METO/IbI 00OTaIlEeHNs,
TEXHOJIOTHUECKHE arperarhbl). TpeOoBaHUs K OKyCKOBAHHOMY MPOIYKTY.
XUMHUYeCKUe peakiuu B TBEpIoi ¢daze. OCHOBBI CIIEKAHHS TUCTIEPCHBIX
MarepuanoB. TBepnodasznoe u xuakodasHoe criekanue. [opeHue Tormmaa.
PacriaBneHre MMXThl ¥ KPUCTAJUTA3AIUs pacTliaBa.




TexHonorus 1 000PyI0BaHKE MTPOLIECCOB ArIOMEPAIIUH JKEJIE30PYIHOTO CHIPHSI.
Cxema mpoliecca armoMepanui. XUMHYECKHi cocTaB U (U3HIEeCKHUE CBOMCTBA
IUXTHI U €€ MoAroToBka. [Iporecc moiydyeHus aromMepara ¢ TEIIOBOM TOUKU
3peHus. PopMHpOBaHUE arjioMepaTa U €ro MeTalypruiyecKue CBOMCTBA.
YipaBlieHHe KauecTBOM arfioMepara. KoHcTpykiwst u 060pyaoBaHue
ArJIOMEpPALMOHHBIX L[EXOB.

TexHonorus 1 060pyI0BaHKE MPOLIECCOB IPOU3BOICTBA KENE30PYIHBIX
okarbIeld. Cxema mpouecca Mponu3BOACTBA OKaTbiie. POpMUPOBaHUE CHIPHIX
rpanyi. BeicokotemneparypHoe ynpounenue. [loBeaeHne npuMecHbIX 3J1EMEHTOB.
TexHOI0rnuecKue pexumMbl IPOU3BOICTBA OKaThIeld. DOpMHpPOBAHHUE OKAaTbHIIIEH
U yIipaBJIeHHE UX KauecTBOM. KOHCTpyKIMHU 1 000py10BaHHE MPEANPHUATHIH 110
[IPOU3BOJICTBY OKATBILIEH.

TexHOJIOrusl JOMEHHOM IUIaBKHU: MPOIIECChl HATPEBA U BOCCTAHOBJIEHUS IITMXTOBBIX
MarepualioB Pecypco-3Koinornueckne XxapakepruCTUKH MPOLIECCOB MPOU3BOICTBA
CBIPBs. DKOOATAHCHI PA3IMYHBIX CXEM MOJATOTOBKH ChIpbsi. CTpyKTypa,
HHEPro3aTparbl 1 OCHOBHBIC HAIIPABJICHUS YIHEPTrOCOCPEIKECHUSI.
MarepuanocOepesxeHre 1 pelUKINHT MatepranoB. opMupoBaHue BEIOPOCOB U
YTUJIM3ALMs IPOU3BOICTBEHHBIX 0TX0A0B. Harpes u pa3inoxeHnue KOMIIOHEHTOB
muXThl. I((HEKTUBHOCTH MPOIUIABKU OKYCKOBAHHBIX MaTepUasioB.
TepMonnHaMuKa BOCCTAHOBJICHUS KeJie3a U3 OKCUJIOB U CIIOKHBIX COCTMHEHHM
MOHOOKCHJIOM YIJIepoJia M BOJOPOIoM. BoccTaHOBIEHNE OKCUAOB JKee3a
TBEPIBIM yIyiepo-aoM. Peakius razudukanuu yriiepona. [Ipsmoe u Henpsimoe
BOCCTAHOBJIEHUE B JOMEHHOMU 1eur. BoccTaHOBIEHNE KPEMHUSA U MTOJTyYEHUE
TUTEHHBIX YyTYHOB U eppocunuiius. BoccraHoBieHne MapraHiia 1 mojgyueHue
MapraHI[OBHCTHIX YYyTYHOB U (peppoMapraniia B JOMeHHOH nieuu. Boccranosnenue
XpoMa U TIOJTy4YeHHE XPOMUCTHIX YyTYHOB B JOMEHHOM Tieu. BoccTanoBieHue
BaHa/lMsl U U3BJIEYEHUE BAaHAUS U3 IPUPOJHOTO U TEXHOTEHHOTO ChIPBSI.
Boccranosnenue gpocdopa, TuTaHa, O0pa, pEIKUX U PaCCESHBIX AJIEMEHTOB B JI0-
MeHHOM neun. [loBegeHne NMHKA, IIeI04YeH U rajJoreHoB B JOMEGHHOM TeUu.
[Tokazarenu pa3BUTHS MPOLIECCOB BOCCTAHOBIICHUS B IOMEHHOM eun. Binsinue
Pa3BUTHS IPOLIECCOB BOCCTAHOBJICHHS HA SHEPro3aTpaThl B IOMEHHOM MeYu.
MexaHn3M U KHHETHUKA MPOIECCOB BOCCTAHOBIICHUS. BIMsIHIE TEXHOIOTMYECKUX
(hakTOpOB HA CKOPOCTH MPOIIECCOB

dopmupoBaHue yyryHa u nuiaka. HayrepoxxuBanue sxenesa u (GopMHUpOBaHUE
gyryHa. KauectBo uyryna. @opmuposanue nuiaka. [lepsudnsie, IpoMeKyTOYHBIE
1 KOHeuHbIe Iu1aky. CBOMCTBA NUIAKOB. BiMsHME NTAaKOBOTO pakuma Ha
[MOKa3aTelIu JOMEHHOM IUIaBKU M Ka4€CTBO YyryHa. Y TUIIM3alUs IIUIAKOB.
[ToBenenue cepsl B JOMEHHOM neun. TepMoarHaAMKKa U KHHETHUKA AeCyabpypaun
qyryHa. YIIPaBJIE€HUE [TOBEACHUEM CEPBI B IOMEHHOW I1eun. BHeJOMEHHAs
00paboTka uyryHa. YaajaeHue cepsl, pocdopa, KpeMHUS U JIp. SIEMEHTOB IIPH
BHEJIOMEHHOW 00paboTKe UyTyHa.

[opeHue TOIIMBa, TEIIIOOOMEH B CJI0€ U JIBIDKEHUE MATEPHATIOB B IOMEHHOMN
neyu. [ openne TormBa B ropHe neuu. OkuciaurenbHas 30Ha. CocTaB MEYHOTo rasza
B FTOPHE M €r0 U3MEHEHHUE 10 BBICOTE Neun. TeopeTndeckasi TeMneparypa ropeHust
W METO-JIbI €€ KOHTPOJIS U pacueThl. TermnooOMeH B qoMeHHOM nieun. [TonsTre
"BOJISIHHBIX YKBUBAJICHTOB" M METOJIbI pacueTa TeMIIepaTypHbIX MPodUieH meqm.
OO01ue 1 30HATBHBIC TEIJIOBBIC OaTaHChl U METOIBI MX pacueTa. [[BmkeHune
MaTepHAJIOB U Ta30B B IAXTHBIX MeYaX. 3aKOHOMEPHOCTH JIBUXKCHHSI Ta30B B CJIOE
KyCKOBBIX MaTepHayioB.PactipeiesieHue MuXThl B €YU U yIPaBICHNE JBKEHUEM
ra3oBoro noroka. [{oBbIlIeHHOE TaBICHHE Tra30B B padoYeM IMPOCTPAHCTBE.
J[Br>KeHUE pacIlyiaBoOB.

PecypcocOepexenre B JOMEHHOM IJIaBKe. DHEPrOEMKOCTh M MAaTePHUAIOEMKOCTh
TTOMEHHOTO MTPOU3BOJCTBA. AHAIN3 3KOOATaHCOB TIOMEHHOH T1aBKU. OCHOBHBIE
HanpaBieHus 3Heprocoepexenus. Harpes ayTes. Kucinopoa B 1oMeHHOI miiaBKe.
YBIaxkHEeHUE 1yThs. BiyBanue yriepozaconepkamux J00aBoK B TOPH MEYH.




BryBaHue nblieyrojibHOTO TOIIMBA B ropH. [lojaua yrist 1 HEKOHAUITMOHHOTO
KOKca yepe3 KOJIOUTHUK. ONTUMU3AIHs UCIIONIb30BaHUS PECYPCOB B JOMEHHOM
neun. [InaBka "Ha nutak". JlyThe ¢ OBBILIEHHBIM COJEpKaHueM a30Ta. [lnaBka Ha
"raz". [loaydeHue 4yryHOB MOBBIIIEHHOTO Ka4€CTBA.

DopmMupoBaHUE BHIOPOCOB M CAHUTAPHO-IKOJIOTHUEcKast PyHKLUS JOMEHHON MEeUn.
dopmupoBaHe BEIOPOCOB B TOMEHHOH neun. D(P(PeKTUBHOCTH MepepaboTKU
TEXHOT€HHBIX U OBITOBBIX OTXO/IOB, B TOM YHCJI€ U TOKCUYHBIX, B TOMEHHOM MEYH.

10

. Konctpykius u o0opyoBanue JOMEHHBIX IIEXOB YCTPOMCTBO IOMEHHBIX MEUECH.
JTurennsbiii n1Bop. Pynusiii neop. Ilonada 1yThs 1 KOHCTPYKLIUHA BOJAOHArPEBATEIIEH.
OuncTKka TOMEHHOTO ra3a. TpaHcnopT 4yryHa U 1uiaka. Pa3nuBodHble MallIuHBL.
Opranuzanys JOMEHHOU IIaBKUA. MareMaTHuecKoe ONMCAaHUE JTOMEHHOTO
[Ipolecca ¥ KOMIIBIOTEPHOE YIIPABJICHHE ITPOLECCOM.

11

MeTo/pl UHTEHCU(UKAIIMK JOMEHHOTO Tporiecca. IlepcrekTuBhI nanbHenIero
pa3BuTHs. O0OoraieHue 1yTbs KUCIOpoIoM. Mcronb30BaHue yIieBo10pOOB.
YBnakHeHue nyThsi. KomOnHupoBaHHOe yThE. [oBBIIEHNE TaBIEHMS ra3a Mo
KOJIOIIHUKOM. [Iep—CIIeKTHBBI TabHENIIErO Pa3BUTHS JOMEHHOIO MpoIiecca.
Cxema npouecca Koppekc. IIponeccs! mpsMoro BOCCTaHOBICHHs OKCHJIOB XKeJIe3a.
HcTopus Borpoca. Teope"THUECKHE OCHOBBI IIPOLIECCOB MIPSIMOTO
BOCCTaHOBJIEHHUSI. OCHOBHBIE Pa3HOBUIHOCTH MPOLIECCOB MPSIMOTO
BOCCTaHOBJIEHUs. CXeMa MUAPEKC-IPoIecca.

12

TexHoyorus 1 000pyI0BaHUE TPEANPUATHI METAJUTYPTrHH kelie3a Poik mporeccon
METaJUTYypruM ’*ele3a B COBpeMEeHHOM nmpoMbliieHHocTH. Kinaccugukanms Ceipbe
W DHEPrOHOCUTENH JUIsl METAJLTypruu sxene3a. Knaccudukaius npo-1eccos.
[TupohopHOCTH CBEKEBOCCTAHOBICHHOTO YKeJie3a H METO/IbI €€ TIOaBIICHUSI.
CBapuBaemocTb. [lomydeHue xesesa B arperarax Kumsiiero cios. [lepcnekTuBbl
MPOM3-BOICTBA KpUIlbl. [loydenue yyryna MeToJjaMu KuIk0(ha3Horo
BoccTaHOBNeHUs. KoMOMHMpPOBaHHBIE MTpOLIeCcChl. DKOOAIaHChI TPOIIECCOB
MCTAJLIIYpPruu XKCJjie3a. Anammnz SHECPTCTUUCCKUX U MAaTCPUAJILHBIX 3aTpar.
BBIOpPOCH B OKPY’KAIOIIYIO CPETY.

5.2. llpakTyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

No

paszena

HaumenoBanue unmu KpaTKO€ COACPIKAHUC MTPAKTUICCKOI'O 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

BBOI[HaSI JICKIO WA YcTaHoBeHHE YPOBHA MOATOTOBKH CTYACHTOB K YCBOCHUIO
JUCHUITIIMHBI ((HOI[FOTOBKB. CBIPBCBBIX MATCPHAJIOB JIA qepHoﬁ MCTAJLIIypIrum».

JlpoGnenne u n3menpaeHne Mmarepuaios. [lokazarenu npobnenus. Pacuér
MoKka3areyei [[pO6JI€-HI/I$I Ha Pa3JIMYHBIX TEXHOJIOTNYCCKUX arperarax ¢ 1nejbio
onpeneneHus 3GpHEeKTUBHOCTH Tpoliecca

0,5

Ob6oramenue pya. Pacu€r mokazareneit odoramenus. OnpeneneHrne HanOOoIbIIEH
A (HEeKTUBHOCTH TpoIiecca 00OTalIeHUs

0,5

OKyCKOBaHI/Ie pyAa. HpOHCCCH IMMOJIY4YCHH ariiomMepara u OKaTLIIJ_ICI\/’I, HUX MC-
TAJLTYPrudeCKuc cBoMcTBa. TEXHHKO-AKOHOMHUYECKHE ITOKA3aATEIN UCIIOIb30BaHUS
UL BBITIJIABKY YyT'YHA.

Oco0EHHOCTH IOMEHHOTO TpoIiecca. YCTPOHCTBO JOMEHHON neun. JIBruxkeHne
[TUXTOBBIX MaTe-pHaJIoB U Ta30oB. OnpeeneHne oNTUMaIbHOU PYIHON HATPY3KH U
e€ peryJaupoBaHue | JIp.

[Iporiecchl BOCCTaHOBIEHHUS XKelle3a U3 JKeIe30PYAHOTO ChIPbs B IOMEHHOM MeYH.
AHan3 peakui IpsiMOro U KOCBEHHOTO BOCCTAHOBJICHUS OKCUJIOB JKeJie3a C
L[EJIbI0 OTIpEIeTICHHsSI CTENIEHU MPSIMOT0 BOCCTAaHOBJICHUS

5.3. JIaboparopHbie padoThI




He npenycMoTpenbt

5.4. CamocrosiTesibHasA padoTa CTyAIeHTA

Brimonuenne CPC

Cnucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC pasmelios, raB, CTpaHuil) / ccbuika Ha  [CeMecTp| BO
pecypc JacoB
Kynpun, B. A. Metamutyprus ctanu [ Teker] :
BoccraHoBieHNE U U3BJIEUEHUE yuae0. I BYy30B I10 CTICIHATIEHOCTH
XUMHUYECKUX 2JIEMEHTOB B IIPOIECCE "Meramnyprus yepH. metauios" / B. A. 8 15
nepepaboTKH. KynpuH. - 2-e u3na., nepepad. u gom. - M. :
Metamtyprus, 1989. - 560 c. : ui.
[loBTOpEeHNE 3HAU TTOJTYUYEHHBIX B XOZI€ Kynpis, B. A. Meramtypris cran [Texer]
M3ydEHHs PE/IIECTBYIOMMX MCLHMIUIAHAX. | © < JU BY30B 110 CIICIHATHOCTH
Posib OCHOBHBIX METaJTypTrU4E€CKUX ,},IM "B A 2 10
[IPOU3BOACTB B COBPEMEHHOM MHpe. Cplpbe CTAILTYPIILT HEPH. METAIOB AL
W SHEPTOHOCHTEINH JUISl METaJLTyprHu Kynpus, - 2-¢ m3n., nepepad. u pon. - M. -
I Metannyprus, 1989. - 560 c. : un.
Kynpus, B. A. Meramnyprus cranu [Teker] :
Jlomennas neus. CrasieriaBuIbHbIC '3'1%6. JULA By30B 1O CHeHHaﬂBHO,,C ™
Arperarhi. Mertamtyprus yepH. Metaios”" / B. A. 8 7,5
KynpuH. - 2-e u3z., nepepab. u gorm. - M. :
Metannyprus, 1989. - 560 c. : nin.
Kynpun, B. A. Metamnyprus cranu [Tekcr] :
yueO. 17151 By30B IO CIIEUATbHOCTH
OxycKoBaHHE U amIOMepanus "Mertamtyprus 4yepH. Metaiios" / B. A. 8 25
KynpuH. - 2-e u3z., nepepab. u gorm. - M. :
Metamnyprus, 1989. - 560 c. : uin.
Kynpun, B. A. Metamtyprus ctanu [ Teker] :
Kiaccuukarus sKenesHbIX pya. '3"%6. JUIsL By30B I10 CHeI_II/IaJIBHO"CTI/I
Mertamnyprus yepH. metamuios" / B. A. 8 25
Kitaccudukaimsi TEXHOTEHHBIX OTXO/I0B
KynpuH. - 2-e u3z., nepepab. u jorm. - M. :
Metamtyprus, 1989. - 560 c. : ui.

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTAUA

Kontpomnp kauecTBa ocBoeHUs1 00pa30oBaTeIbHON IPOrpaMMBbl OCYIIECTBIISETCS B
cootBercTBHH ¢ [Tonokenrem 0 OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

Haszpanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO (Bec [Topsimox HauKcneHus 6aIoB
KM|mecTp| xoHTpOIIS P — Oan eTCs B
[TA
Pabora cunrtaercs 3a4TeHHOI npu
[Tpome- CemecTtpoBas nosyueHuu 60 u 6onee OauIoB.
1 8 KyTouHasi | KoHTponbHas | - | 100 [60-79 GannoB - yIOBIETBOPUTEIHHO SK3aMEH
aTTecTanus pabora 80-89 6anoB - xopo1io
90 u Gonee 6aMIOB - OTIUYHO
2 8 IIpome- | Ilpaktuueckas | - | 100 |YcTHBIN onpoc. PK3aMeH




JKyTOUHAas pabora 1 3auteno 70% u OoJsiee MPaBUIBHO
aTTecTarus OTBEYEHHBIX BOIIPOCOB
He 3aureno menee 70% npaBuiibHO
OTBEYEHHBIX BOIIPOCOB
'YCTHBIN OITPOC.
ITpome- 3aureHo 70% u Gosee nNpaBUILHO
[IpakTuyeckas
3 8 KyTOYHas - | 100 |oTBEYEHHBIX BOIIPOCOB DK3aMeEH
pabora 2 o
aTTecTalys He 3aureno menee 70% npaBuiibHO
OTBEYEHHBIX BOIIPOCOB
'YCTHBIN OITPOC.
ITpome- 3aureHo 70% u Gosee NpaBUIBHO
[IpakTnyeckas
4 8 KyTOYHAs - | 100 |oTBe4EeHHBIX BOIIPOCOB PK3aMEH
pabora 3 o
aTTecTarus He 3autreno menee 70% mpaBuiIbHO
OTBEYEHHBIX BOIIPOCOB
'YCTHBIN OITPOC.
[Tpome- 3auteno 70% u Gosiee MPaBUIBLHO
[TpakTueckas
5 8 KyTOYHAst - | 100 |oTBE4EHHBIX BOIIPOCOB DK3aMEH
pabora 4 o
aTTecTalus He 3auteno menee 70% npaBUiIbHO
OTBEYEHHBIX BOIIPOCOB
'YCTHBII OITPOC.
[Tpome- 3aureno 70% u Gosiee MPaBUIBLHO
[TpakTnueckas
6 8 KyTOYHAst - | 100 |oTBEYEHHBIX BOIIPOCOB DK3aMEH
pabora 5 o
aTTecTalysl He 3aureno menee 70% npaBuiibHO
OTBEYEHHBIX BOIIPOCOB
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
He npenycmorpensl
6.3. OneHo4yHbIe MaTEPUAJIBI
K p 5 Ne KM
OMITIETEHIUH] €3yJbTaThl 00yUeHUs
Y Y 2[3J45]6

[1K-2

3uaet: [Ipupony XuMu4ecKuxX peakiuii, HCIOIb3yEMbIX B METALTypruu4ecKuX
[IPOU3BO/ICTBAX; OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB T€HEPALIMU U TIEpEHOCA
TEIUIOTHI, ABM>KEHUH )KUJIKOCTH U T'a30B IPUMEHHUTENBHO K TEXHOJIOTMUYECKUM
arperaraM 4€pHOW METajulyprui; OCHOBHbIE 3aKOHOMEPHOCTH XMMUYECKUX U
(U3UKO-XUMHUYECKHUX MTPOLIECCOB, IPOIIECCOB MACCONEPEHOCA TPUMEHHUTENBHO K
TEXHOJIOTMYECKUM TpolieccaM, arperaraM 1 000pynoBaHHui0 00pabOTKH YEPHBIX
METaJJIOB; IPUHLUIIBI OCHOBHBIX TEXHOJIOTMUECKUX MPOLIECCOB IPOU3BOJICTBA U
00pabOTKN YEPHBIX METAJUIOB, YCTPOCTBA U 000pYIOBaHUE IS UX
OCYLIECTBICHHUS

[1K-2

'YMmeet: PaccunThiBaTh M aHAJTM3UPOBATH XUMHUECKHE U (PH3UKO-XMMHYECKUE
MPOLIECCHI, TPOIECCHl MACCONIEPEHOCa, MPOUCXOSIINE B TEXHOJIOTHIECKIX
mporeccax mepepadboTku (00oTaIeHns) MUHEPAIBHOTO CHIPhS, TPOU3BOICTBA U
00paboOTKH YEPHBIX METAIIJIOB; BHIOMPATh PAllMOHAIBLHBIE CIIOCOOBI
MPOM3BOACTBA M 00PaOOTKH YEPHBIX METAIIOB, PACCUNTHIBATh MaTePHAILHBIE
0aaHCBl TEXHOJOTMYECKHX MTPOIIECCOB MX MPOU3BO/CTBA; MIPOrHO3MPOBATH HA
OCHOBE MH()OPMAIIMOHHOTO MTOMCKA KOHKYPEHTOCIIOCOOHOCTh MaTeprasa u
TEXHOJIOTUH; TPUHUMATh TEXHOJOTHYECKHE PEIICHHS, TI03BOJISIOLIHIE
MCTIOJIB30BaTh OE30TXOAHBIE U pecypcocOeperaromme TEXHOIOTHH B
METaJUTyprun

[1K-2

NMmeer HpaKTI/I‘{eCKI/Iﬁ OIIBIT: BJ'IaI[eHI/ISI MCTOJaMH aHa/IM3a TCXHOJIOI'MYCCKHUX
MMPOLCCCOB U UX BJIUAHUA HAa KAYCCTBO MOJTYyYaCMbIX I/I3II€JII/II71; HaBBIKaMU




| |pacqua IIPOEKTUPOBAHUS [T€YEH PA3ITMUYHOIO TEXHOJIOTUYECKOTO Ha3HAUYEHUS | | | | | | |

(DOHI[LI OOCHOYHBIX CPCACTB I10 KAKIOMY KOHTPOJIBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

IleuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. Kyapun, B. A. Metamnyprus ctanu [Tekct] : yueO. 111 By30B 110
cnenuaibHoCTH "Metamnyprus uepH. metaiuioB" / B. A. Kyapus. - 2-e u3n.,
nepepab. u nom. - M. : Metamyprus, 1989. - 560 c. : un.

0) OononHumMeNbHASL IUMepamypa:
1. Ennepan, ®. I1. DnexrpoMeramnyprus ctainu U peppocruiaBoB [ TekcT]
: yue0. mocobue Jig By30B Mo MeTautypr. crienranbHocTsiM / @. [1. Enqnepan ; non
Hayd. pea. b. B. JIlunuesckoro, O. C. boOkoBoil. - M. : Meramnyprus, 1977. - 487 c.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

1.  HoBocTu uyepHOl METAJITYpruu 3a PyOeKOM : €KeKB. KypH. / Llentp.
Hay4.-UCCIe/l. UH-T MH(POPM. U TEXH.-IKOH. UCCIIel. YePHON METaTypPruu.

2. TIpobGnembl cieruaibHOM 3IEKTPOMETAIUTYPIUH: MEXIyHAp. HAYY.-
TEOpeT. U MPpou3B. KypH. / Hail. akan. nayk Yikpaunsl, UH-T a5ekTpocBapku um. E.
O. Ilarona. - Kues , 1986-2003.

3. CoBpemeHHas 3JIeKTPOMETAIUTYPrus: MEXKAYHAP. HAYy4.-TEOPET. U
npousB. )XypH. / Ham. akan. nayk Ykpawssl, UH-T anexkrpocBapku um. E. O. [1aToHa,
MexnyHap. accou. "Cpapka". - Kues ,2003-

4.  Cranp : exxeMec. MeXyHap. Hay4.-TEXH. U POU3B. XKYpH. /
MexnyHnap. coro3 metaiutypros, Kom. Poc. @enepanuu 1o Mmeramutypruu. - M.
,Metamryprus ,1946-

5. UepHble MeTaJUIbI : )KYPH. MO aKTyaJIbHBIM MIpo0OIeMaM MEeTalypruu,
MaIIMHOCTPOEHHUS U TPUOOPOCTPOCHHUS 3apyOeK. CTpaH : nep. ¢ Hem., 31-Bo
"Metamnyprus", pen. xKypH. - M.,Meramutyprus ,2003-2008.

6. DNeKTpoMeTayuIyprus : Hay4.-TeXH. KypH. / JlemapraMeHT SKOHOMUKH
MeTaJLTypr. KoMiuiekca M-Ba skoHomuku Poc. @enepanuu. - M. , 1999-

7.  VI3BecTHs BhICIIUX y4eOHBIX 3aBeneHUi. [[BeTHast MeTauTyprus :
nByxMec. KypH. / Toc. TexHonor. yH-T "MOCK. TOC. MH-T CTaJli U CIUIaBOB"
(MHUCuC). - M., MUCHUC ,1993-

8.  bromiereHp HayYHO-TEXHUYECKOM U SKOHOMUYECKON MH(POPMALIUH.
Yepnas metamnyprus/ OAO «Hepmerurpopmanus» . - M., 2006-

9.  Meramnypr: Hay4.-TeXH. U Tpou3sB. )KypH. / Llentp. Coset ['opHoO-
Mmetai. podceoroza Poccun, [Ipoduentp "Corozmeramn", Accoll. TPOMBIIIIEHHUKOB
ropHo-metai. komiui. Poccun (AMPOC), Accorn. nomenmukoB (ACCO/). - M.,
Merannyprus ,1993-

10. HoBoctu yepHO METAJLTYpruM 3a pyOeKoM : €3KeKB. KypH. / Llentp.

Hay4.-UCCIe/1. UH-T UH(POPM. U TEXH.-IKOH. UCCIIENl. YePHON METaLTypruu. - M.,
2005-

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:



1. 3. Muxaiinos, B. b. MapteHoBckoe mpoun3BoACTBO: yueb. nmocodue/ B.
b. Muxaiinos, W. B. Uymanos; FOx.-VYpai. roc. yu-T, 3natoyct. ¢ui., Kag. O61m.
metamutyprus; FOYp-I'Y.-Uensounck: Uznarensctro FOVYpl'Y,2006.-72 c.

U3 HUX. yue@w—memoduqecme obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTaAIlUA

Her
[Tepeyens Kcnoab3yeMOro mporpaMMHOTO 00eCTICUEHHUS:

1. Microsoft-Office(6eccpouno)

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Undopmarmonnsie pecypcebt DUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecrieyeHne 1 CIUTTHHbI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITBIOTEPHAS] TCXHHKA,
MPeIyCTaHOBICHHOE IPOTPaMMHOE 00ecTIedeH e, UCTIOIb3yeMOe ISl PA3IMYHBIX BHI0B
3aHATUN

Bun No
3aHATHM | ay.l.

[1K ¢ mporpammubim obecriedenrem (OC WINDOWS, MS Office), mo3BonsromumMu
POBOIUTD JIAOOpATOPHBIC PabOTHI C UCTIOIB30BAHHEM MYJIBTUMEAMHHBIX METOAMYECCKIX
YKa3aHHUI U CIICIUAIBHBIX IPOrPaMM.

306
)

Jleknun




