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AHHOTaIMs padoyeil mporpaMMbl y4eOHON JUCIUTIIIMHBI

DJIeKTPOMETAJLIYPIusi AJTIOMAHUA U MATHHS.
KoMIiekcHOe HCI0/Ib30BaHHE CHIPbS M 0TXO0/10B

AJTIOMHUHUA U MarnHus

3akperuieHa 3a NoApa3cieHueM Kadenpa nBeTHBIX METAIUIOB U 30JI0Ta
Harmnpasnenue moarotroBku 22.04.02 METAJUIYPTUA
Ipoduns TexHOIOrn4ecknii MEHEKMEHT B MIPOM3BOICTBE IIBETHBIX METAJIIOB U 30J10Ta

Kpamuduxanms
dopma 00ydeHUs
O0mmas Tpy10eMKOCTb

Maructp
O4YHasA
83ET

Yacon 1o y4yeOHOMY ILIaHy 288 @dopMBI KOHTPOJIL B CEMECTpax:

B TOM YHCJIC:

Ay TUTOPHBIC 3aHATUA

JK3aMeH 3
76 KypCOBOH MPOEKT 3

caMocCTosITeNIbHAs paboTa 176

JaCoB Ha KOHTPOJIb

36

Pacnpezle.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMeECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) Hroro
Henens 19
Bun sanstuii Vi PII viI PII

Jlexuuu 38 38 38 38
IIpaxkTuyeckue 38 38 38 38
Hroro ayn. 76 76 76 76

KonrakTHas pabora

76 76 76 76

Cam. pabota

176 176 176 176

Yacsl Ha KOHTPOJIb

36 36 36 36

Hroro

288 288 288 288




1. HEJIX OCBOEHUA

1.1 | Llenu ocBOEHUS AUCUUIUIMHBI - IOJTOTOBKA CIELUAINCTa K HAyYHO-TEXHUYECKOW U OPraHU3allMOHHO-METONYECKOM
JeSITeIbHOCTH, OPUEHTUPOBAHHON Ha KOMIUIEKCHOE HCIIOIb30BAaHUE CHIPbS M OTXOJI0B aTIOMUHUS U MarHus, a Takxe B
00J1aCTH MapKETHHTa; UCIIOJL30BAHNE HAYYHOTO TTOAX0/Ia MPH NepepaboTKe ChIPhsI U OTXOJ/I0B AJTFOMUHUS M MarHus;
BEIOOP TEXHOJIOTHIECKUX CXEM, TTO3BOJISIONINX KOMIUIEKCHO UCIIOJIE30BATh CHIPhE U MMOTyYaTh KOHEYHBIE TIPOTYKTHI
TpeOyeMOoro KauecTBa C yU4eTOM 3KOJIOTHUECKUX TPeOOBaHUI U SKOHOMUYECKOH 1[eIecO00pa3HOCTH; BBIOOP HOBBIX
croco0OB U HEOOXOAUMOTO 000PYIOBAHUS TS YTHIIN3AIUK (HTOPCOACPIKAIINX OTXO0B ATIOMHUHUS U MATHUS;
MIPOBEJICHHE TEXHOJIIOTUYECKOTO, FIKOJIOTUYECKOTO U AKOHOMHUYECKOT0 aHAIN3a CYIIECTBYIOIINX CXEM ISl KOMILJIEKCHOTO
WCTIOJIB30BAHUSI CHIPBSI X OTXO/IOB aJIIOMHHUS M MarHUs; aanTaysi B 00IacTH JalbHEUIIeH PaKTHIECKON eI TeIbHOCTH;
MIPEOI0JICHNE TPYIHOCTEH, IPOSBIEHUE CAMOCTOSTEILHOCTH U CIIOCOOHOCTH TPaMOTHO BHIPaXKaTh CBOM MBICIIH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

biok OII: b1.B.JIB.04

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 3amuTa MHTEUIEKTYaIbHOM COOCTBEHHOCTH U MIATEHTOBEICHUE

2.1.2 MOZ[GJ'II/IPOB&HI/IC U ONITUMU3AIUA TEXHOJIOTHYCCKUX ITPOLECCOB

2.1.3 | HayuHo-uccrnemoBareiabCcKas IpaKTHKa

2.1.4 | mxeHepHbIE pacyeThl B METAILITYPTUH

2.1.5 |Meramnyprus 6;1aropoaHbIx MeTayuioB. [Ipon3BoICTBO OJ1aropoJHBIX METAIIOB

2.1.6 | Meramryprust BTOpUYHBIX JIETKHX MeTa/lIoB. IlepBudHast nepepaboTKa JIOMa M OTXOJOB IIBETHBIX METAIIOB

2.1.7 | Meramryprust Menu u Hukens. [Ipon3BoaCTBO Meay, HUKENS U COIyTCTBYIOIINX IEMEHTOB

2.1.8 [Merannyprus pacCesHHbBIX PEIKUX MeTaIIOB. IIpOU3BOACTBO PACCESHHBIX PEIKUX METAILIOB

2.1.9 |Merannyprus peniko3eMenabHbIX U PaJUOAKTUBHBIX METALIOB. IIpoU3BOACTBO PEAKO3EMENBHBIX U PAJMOaKTUBHBIX
METaJlIOB

2.1.10 MeTa_nnyerﬂ CBHHIIA U ITUHKA. HpOI/ISBOHCTBO HWHKa, CBUHIIA U COIYTCTBYIOIINX 3JICMEHTOB

2.1.11 | Meramnyprus TyroriaBKux peakux MeTamioB.[Ipou3BoACTBO TyTromIaBKUX PeAKHX METAIIOB

2.1.12 | HoBble MeTaJUTyprHUECKHE TEXHONOTUH, YacTh 1

2.1.13 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE IO

2.1.14 |IIpomsBoacTBo ruHO3eMa. [Ipon3BOACTBO IITHHO3EMA

2.1.15 | Craructuueckue METObI YIIPABICHUSA KAU€CTBOM METAJULyprUUECKOM NPOAYKLIUU

2.1.16 |Teopus 1 TEXHOIOTUSA TUAPOMETAILITYPIUYECKUX IPOU3BOICTB

2.1.17 | Teopus 1 TEXHOJIOTUS MUPOMETALTYPTUUECKUX IIPOU3BOJCTB

2.1.18 | Teopus u TEXHONOTHUS IEKTPOMETAIITYPTUUECKUX MTPOU3BOICTB

2.1.19 | OnexkrpomeTairyprus amOMUHUS U MarHus. [I[pou3BOJICTBO aTOMUHUS U MarHus

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0IUMO KaK
npealecTByOLee:

2.2.1 |IloaroToBka K MpOLEAYpe 3aIUTHI U 3aIUTa BBITYCKHON KBATH(UKAIIMOHHON paboTh

2.2.2 |IIpenaumiaoMHas MpaKTHKa

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMH

OIIK-5: Cnioco0eH oLeHUBATDH Pe3yJbTAThl HAYYHO-TEXHHYECKUX Pa3padoToK, HAYYHBIX HCCJIe0BAHU U 000CHOBBLIBATH
co0CTBEeHHbI BHIOOP, CHCTEMATH3UPYS M 000011as1 JOCTHKEHHS] B OTPACIH METAJUIYPIUM U CMEKHBIX 00J1acTAX

3HaTh:

OIIK-5-31 ®yHnaMeHTanbHbIe TPOOIEMBI IIBETHOH METAILTypruu

ITK-4: CriocofeHn pa3padaTbiBaTh NPeAI0KeHHs 10 MOBBIMEHNIO 3 eKTHBHOCTH HCMOIB30BAHUS CHIPbEBBIX H
JHePreTHYeCKNX PecypcoB B MPOU3BOJCTBE IIBETHBIX, PEAKHXH 0JIATOPOIHBIX METAJLIOB

3HaTh:

[IK-4-31 Teopernueckue ¥ TEXHOIOTHYECKUE OCHOBBI IIPOLIECCOB M TEXHOJOTMHA MPOU3BOACTBA LIBETHBIX METAIIIOB U HX
COCIMHECHUH

OIIK-4: Cnoco6en HaX0QUTh U NepepadaTbiBaTh HHGOPMALHIO, TPEOYEMYIO 1JIsl IPUHATHUS PellleHUii B HAYYHbIX
HCCJICA0BAHUSAX U B npaKanecxoﬁ TeXHUYECKOM ACATECJIbHOCTH, OCYHICCTBJIATH MOJACTHPOBAHNE, AHAJIU3 U IKCIICPUMEHTbI
B 1eJIIX MPOBEIEHMUS IeTAJbHOI0 HCCAeT0OBAHUS /ISl pellleHHs CJI0KHBIX 3a/1a4 B npodeccnoHalbHOI 00J1acTH

3HaTb:

OIIK-4-31 ba3sl JaHHBIX, TAKETHI MPUKJIAJHBIX TPOTPaMM U CPEACTBA KOMITBIOTEPHOI IpadyKy JUTS pemIeHus MpoQecCHOHAIBHBIX




3a1a4

IK-3: Cnioco0eH ocyliecTBJISITh MeHEI:KMEHT pecypcoB

3HaTh:

ITK-3-31 Crioco6b! pacueTa 3QEeKTHBHOCTH HCIIOIb30BAHUSI MATEPHATIOB (M HAHOMATEPHAJIOB)

ITIK-2: CnocodeH NpuMeHATh NPodecCHOHATbHBbIE 3HAHUS JIsI CO3AaHMA THOKUX, MHOTOLeIeBbIX U/ MJIN
3HeprocoéeperamMX NPOrpecCHBHbLIX METAIYPrHYeCKHX NPOLECCOB UTEXHOJIOTHil NepepadoTKU NePBUYHBIX U/HJIH
BTOPHYHBIX CHIPbEBLIX PeCYPCOB LIBETHBIX, PeAKUX U 0J1arOPOAHBIX METAJLIOB

3HaTh:

[1K-2-31 TeopeTndeckue 1 TEXHOIOTHIECKHE OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHH 1 HOBEHIINX CIIOCOO0B HHTEHCH(HKAIIIH
METaJLTypru4ecKX MpoLeccoB MPOU3BOACTBA LIBETHBIX, PEAKUX U OIaropoJHBIX METAIIOB.

IIK-1: Cnocoben MNPOBOJAUTH HAYYHO-UCC/I€I0BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE paGOT])I 0 TEMATUKE OPraHu3aluu

3HaTb:

IMK-1-31 MeToapl NpoBEACHHS HCCICIOBAaHUIA U pa3paboTOK

OIIK-2: Cnoco0eH pa3padaTbiBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CIIY:KeOHYI0 JOKYMEHTALMIO, 0QOPMIATH HAYYHO-
TeXHHYecKHue 0T4eThbl, 0030pbl, My0IMKALMH, PelleH3HH, TPOeKTHPOBAThL U Pa3padaTbIBATh NPOAYKIHIO, IPOLECCHI U
CHCTeMBI B YCJIOBHSIX HEONIPeAeJeHHOCTH M JIbTePHATHBHBIX PelleHHii B MEeKIHCIUIIMHAPHBIX 00,1aCTSX

3HaTh:

OIIK-2-31 ITpuHIUIEI HAMUCAHUS HAy9HO-TEXHUUECKUX OTYETOB, 0030pOB, IMyOIUKAIHHA U PELeH3HH

OIIK-1: CiocodeH pemath MpOU3BOACTBEHHBIE H (MJIN) HCCJIET0BATeIbCKHE 3a1a4d, HA 0CHOBE (PYHIaMeHTAJbHBIX 3HAHUI,
3HAHMI B MEKIMCIUITHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTUH

3HaTh:

OIIK-1-31 TeopeTHueckre U TEXHOJOTHUECKHE OCHOBBI THIIOBBIX MPOIECCOB M TEXHOIOT Ui MPOU3BOACTBA IBETHBIX METAJIOB U HX
COCJIMHECHUH.

IIK-1: Cnioco0eH MpoBOAUTH HAYYHO-HCC/IEI0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaG0THI 10 TeMATHKE OPraHU3aI[Uuu

YMmerb:

IIK-1-Y1 AHanu3 TeXHOIOTHYECKUX CXEM MOTYUYECHHUS IIBETHBIX METAJIOB U MX COSTUHEHUH [Tl BRIOOpA HAIPaBICHHS UX
COBEpILIEHCTBOBAHUS

ITK-3: CnocodeH ocyniecTBJISITH MEHEIKMEHT PecypcoB

Ymern:

ITK-3-V1 IIpoBoauTh pacuer 3PPEKTUBHOCTH HCIIOIH30BAHUS MAaTEPHATIOB (M HAHOMATEPHAIIOB)

IIK-2: CniocodeH NpuMeHATh NPodecCHOHATbHbIE 3HAHUS JIsl CO3AaHMA THOKUX, MHOTOLe/IeBbIX U/ MJIN
3HeprocoéeperawIINX NPOrpecCHBHLIX MeTALIYPrH4ecKHUX MPOLecCOB HTEXHOJIOTHIT MepepadoTKH NePBUYHBIX H/UIH
BTOPHYHBIX CHIPbEBLIX PeCYPCOB LIBETHBIX, PEAKHX U 0J1ar0OPOAHBIX METAJLIOB

YMmerb:

TIK-2-Y1 Onpenensrs uenu BHITOTHIEMOR pabOThI U MOCIEI0BATENbHOCTD NEHCTBUH MPH PELICHUH MTOCTABIEHHBIX 3a1a4

OIIK-1: Cnioco0eH pemiaTh MPON3BO/ICTBEHHBIE U (MJIH) HCCIIEI0BATEILCKHE 32/1a4H, HA OCHOBe ()yHIaMeHTAIbHbIX 3HAHMIA,
3HAHHMI B MEeKIUCIUNIINHAPHBIX 00J1ACTAX B 00,1aCTH MeTAJLTYPIrHH

YMmerb:

OIIK-1-Y1 Pemats THnoBblie mpodeccnoHanbHble 331a41 B 00JIaCTH METAJUTYPTUH LIBETHBIX METAJNIOB UCIIONbB3YS
(yHIaMeHTANbHbIE 3HAHUS

OIIK-4: Cnoco6en HaX0QUTh U NepepadaTbIBaTh HHGOPMALHIO, TPEOYEMYIO /ISl IPUHATHUS PellleHHii B HAYYHbIX
HCCJICA0BAHUAX U B npaKanecxoﬁ TeXHUYECKOM ACATECJIbHOCTH, OCYHICCTBJIAATH MOJICJIHPOBaAHNEe, AaHAJINU3 U IKCIICPUMEHTbI
B 1eJIIX MPOBEIEHMUS IeTAJbHOI0 HCCIeT0OBAHUS ISl pellleHHs CJI0KHBIX 3a/1a4 B npodeccHoHaIbLHOI 00J1acTH

Ymerb:

OIIK-4-Y1 [IpumeHsaTh 62351 JaHHBIX, TAKETH! MPUKIIAJHEIX TPOTPaMM U CPEACTBA KOMIIBIOTEPHO rpadyKu TS IPHHATHS
pELICHUI B HAYYHBIX UCCIEIOBAHUAX U B IPAKTUYECKON TEXHUUECKOU NEATEIbHOCTH

OIIK-2: Cnoco0eH pa3padaTbiBaTh HAYYHO-TEXHUYECKYIO, IPOCKTHYIO U CIIY:KeOHYI0 JOKYMEHTALMI0, 0)OPMIATL HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3HH, TPOeKTHPOBAThL U pa3padaTbIBATh NPOAYKIHIO, IPOLECCHI U
CHCTEMBI B YCI0BHAX HEONPEAEJCHHOCTH M A1bTEPHATHBHBIX PelicHAI B MEKIUCIUILIHHAPHBIX 00J1aCTAX

YMmerb:

OIIK-2-Y1 Pa3pabaTsiBaTh HayYHO-TEXHUYIECKYIO, TPOEKTHYIO U CIY>KEOHYIO0 JOKYMEHTALUIO 0030DbI, TyOIHKaLWH, PELEH3HH, B
COOTBETCTBUH C HOPMAaTHBAMHU

OIIK-5: Cnioco0eH oLeHUBATH Pe3yJbTaThl HAYYHO-TEXHHYECKUX Pa3padoToK, HAYYHbIX HCCIe0BAHNI U 000CHOBBIBATH
c00CTBEHHBII BBIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHHUS B OTPACIH METAJJIYPIHM U CMEKHBIX 00J1aCTAX




YMmerb:

OIIK-5-Y1 O600maTs ZOCTHKEHUS B OTPACIIH METAILTYPIHU U CMEXHBIX 00JIacTsIX

ITK-4: CriocoGen pa3padaTbiBaTh NPeAI0KeHHsI 110 MOBBIIEHNIO 3 (eKTHBHOCTH HCMOIB30BAHUS CHIPHEBBIX H
JHePreTHYeCKNX PecypcoB B MPOU3BOJCTBE IIBETHBIX, PEAKHXH 0JIATOPOIHBIX METAJLIOB

YMmerb:

TIK-4-Y1 Ananu3 TeXHOJOTHYECKUX CXEM MOTYUYEHUS IBETHBIX METANIOB U MX COSUHEHUI I BRIOOpa HApaBJIEHHUs UX
COBEpPIICHCTBOBAHUS

IIK-3: Cnioco0eH ocyliecTBJSITh MEHETKMEHT PecypcoB

Baanernb:

[IK-3-B1 Ananu3 3¢ ¢GeKTHBHOCTH NCTIOIB30BAHNS MaTEPHAIIOB

IIK-4: Cnocoden pa3padaTbiBaTh NPeAJIOKEHHS] 10 HOBBIIICHHIO 3()(PeKTUBHOCTH HCIOJIb30BAHUS ChIPbeBbIX H
JHepPreTHYeCKNX PecypcoB B MPOU3BO/ICTBE IIBETHBIX, PEAKHXH 0JIaTOPOIHBIX METAJLIOB

Baagern:

[1K-4-B1 HaBblk 060CHOBaHHOTO BBIOOpA ITpOIIECCa H/UIN TeXHOIOTHUECKOH CXEMbI MPOU3BO/CTBA IBETHBIX METAJUIOB U UX
COCJMHEHHUH C YYETOM KOJIOTHYECKHX TPEOOBaHUI N SKOHOMUYECKON L1esIeco00pasHOCTH

OIIK-4: Cnnoco0eH HAXOAMTh M NepepadaThiBaTh MH(POPMALUIO, TPeOYeMYIO 1JIsl NPUHSTHS pPelleHUil B HAyYHbIX
HCCIeI0BAHNSIX H B MPAKTHYECKOIf TEXHUYECKOH JesITeIbHOCTH, OCYHIeCTBJISATh MOICTHPOBAHNE, AHAIN3 H IKCIEPHMEHThI
B IleJISIX POBedeH s 1eTAILHOI0 UCCIeOBAHMSA UISl PellieHHs CI0XKHBIX 327124 B MpodecCHOHANBHOI 001acTH

Baanernb:

OIIK-4-B1 TepMoauHaMHUYECKHE PACYEThl CHCTEM C HCIIOJIB30BAHUEM COBPEMEHHOTO MPOTPAMMHOTO 00ECTICUCHHUS

OIIK-2: Cnoco0eH pa3padaTbiBaTh HAYYHO-TEXHUYECKYIO0, IPOEKTHYIO U CIIY:KeOHYI0 JOKYMEHTALMIO, 0QOPMISATH HAYYHO-
TeXHHYecKHue 0T4eThbl, 0030pbl, My0IMKALMH, PelleH3HH, TPOeKTHPOBAThL U Pa3padaThIBATh NPOAYKIHIO, IPOLECCHI U
CHCTeMBbI B YCJIIOBHSX HEONIPeAeJeHHOCTH M JIbTePHATHBHBIX PelleHHii B MEeKIHCIUIIMHAPHBIX 00,1aCTSX

Baagern:

OIIK-2-B1 I'paMMaTH9eCKIMU, TyHKTYallMOHHBIMH, IEKCHYECKUMHI HOPMaMH S3bIKa, Ha KOTOPOM IIPOM3BOAUTCA pa3paboTka
JOKyMEHTaIMu UK 0opMIIeHHEe HayYHOH paboTBhI.

OIIK-1: Cnioco6eH pemiath MpoU3BOACTBEHHBIE H (MJIN) HCCIET0BATEIbCKHE 3a1a4d, HA 0CHOBE (PYHIaMeHTAJbHBIX 3HAHUI,
3HAHWH B MEKTUCIUTUIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLTYPrHH

Baagern:

OIIK-1-B1 HaBbikaM# THIIOBBIX TEXHOJIOTHYECKUAX PACUCTOB AJISI PEIICHHS IIPOU3BOACTBEHHBIX H/MIIM HCCIICIOBATEIBCKUX 33124 B
00J1aCTH MIPOU3BOJICTBA IIBETHBIX METAJIIIOB M X COCAMHCHUMA

IIK-2: Cnioco0eH npuMeHATh MpodecCHOHAIbHbIE 3HAHUS IS CO3aHUs THOKHUX, MHOTOLEJIEBBIX H/UJIN
JHEProcoeperauux NPorpecCHBHbIX METAJUTYPrU4ecKUX NMPOLEeCCOB HTEXHOJIOTHI MepepadoTKH MepBUYHBIX H/WIH
BTOPHUYHBIX CHIPbEBBIX PECYPCOB I[BETHBIX, PEIKHX U 0JIArOPOIHBIX METALIOB

Baanernb:

ITK-2-B1 ®opmupoBaHue 1 apryMeHTanusi COOCTBEHHBIX CYXK/ICHUH U HAYYHO! ITO3WIUH B 00JIACTH Pa3pabOTKH M NCCIICIOBaHMI
IIPOLIECCOB IPOU3BOJCTBA LIBETHBIX METAJUIOB U UX COEIUHEHUN

IK-1: Cnocoden NpoBOANTH HAYYHO-HCCIIE0BATENbCKIE H ONBITHO-KOHCTPYKTOPCKHE PA0OTHI M0 TeMATHKe OPraHH3aluu

Baaaernb:

[TIK-1-B1 Opranu3zanus c6opa 1 U3y4eHHs: HAyYHO-TEXHUYECKON JOKYMEHTAIIMH 10 TeMe

OIIK-5: Cnoco6en oneHnBaTh pe3yibTaThl HAYYHO-TEXHHYECKHUX Pa3padoToK, HAyYHBIX HCCJIEe0BaAHMIi 1 000CHOBBIBATH
c00CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011as JOCTHKEHUS B OTPACIH METAJJIYPIHHM U CMEKHBIX 00J1aCTAX

Baanernb:

OIIK-5-B1 HaBblkamMu aHaJIM3a MaTepUANIOB, IPOIIECCOB U TEXHOJIOTHHA 111 000CHOBAHHO OIICHKU pe3yJbTaTOB HAyYHO-
TEXHUYECKUX Pa3pabOTOK M UCCIIENOBAHUN




