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AHHOTaIMs padoyeil mporpaMMbl y4eOHON JUCIUTIIIMHBI

MeTa/1yprusi peako3eMebHbIX U PATHOAKTHBHBIX
MeTaI0B. KoMIIeKCHOE NCITOJIb30BaHNE ChIPbS U
O0TXO0/J0B pe/IKO3eMeIbHbIX U PAAHOAKTHBHBIX

3akperuieHa 3a Moapa3AeIeHIEM Kagenpa uBeTHBIX METaIIOB U 30J10Ta
Harmnpasnenue noarotroBku 22.04.02 METAJUIYPTUA
IIpoduns TexHonIOrn4eckuii MEHEKMEHT B MIPOU3BOCTBE IIBETHBIX METAJIIOB U 30J10Ta
Kpamnpuxars Maructp
®dopma 00ydeHus o4Has
OO0mast Tpy10eMKOCTb 8 3ET
Yacos 1o yuyeOHOMY IUTaHy 288 @DOopMbI KOHTPOJISI B CEMECTpax:
B TOM YHUCIIE! 9K3aMeH 3
ayIUTOPHEIE 3aHATHUSI 76 KypCOBOH MPOeKT 3
CaMOCTOATeIbHAs paboTa 176
4acoB Ha KOHTPOJIb 36

Pacnpene.ﬂemle YacoB JUCHUILIMHBI IO CEMECTpam

Cemectp
(<Kypc>.<CemecTtp Ha 320

Kypee>) Hroro

Henenb 19

Bun 3ansruii VIl PIl Vi PIl

Jlexuun 38 38 38 38
[Ipaktuyeckue 38 38 38 38
HWroro ayn. 76 76 76 76
KoHnraktHas pabora 76 76 76 76
Cam. pabora 176 176 176 176
Yacel Ha KOHTPOJIb 36 36 36 36
Hroro 288 288 288 288




1. HEJIX OCBOEHUA

1.1 | bopMupoBaHIE KOMIIETCHIUI B COOTBETCTBHE C YI€OHBIM IITAHOM, a TAK)Ke ITOJrOTOBKA CIICIMAINCTA K HAyIHO-
TEXHUUYECKOH U OpraHU3allMOHHO-METOINYECKON AeATENbHOCTH, OPUEHTUPOBAHHON Ha IIPOM3BO/ICTBO PEAKO3EMEIbHBIX U
PaavOaKTUBHBIX PEIKUX METAUIOB U UX COEAMHEHUH U3 Pa3IM4YHbIX BUJOB IPUPOAHOIO U TEXHOIEHHOTO ChIPbs

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

bnoxk OII: b1.B./1IB.04

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 3amyTa HHTEIICKTYTbHONH COOCTBEHHOCTH M MTATEHTOBEICHHEC

2.1.2 | MopaenupoBaHue 1 ONTUMH3AIMS TEXHOJIOTHYECKUX MPOIIECCOB

2.1.3 | HayuHo-uccrnemoBareiabCcKasi IpaKTHKa

2.1.4 | lmxeHepHbIe pacyeThl B METAILTYPTUU

2.1.5 | Meramryprus 6JaropoAHBIX MeTaJUIOB. [IpOM3BOACTBO 01arOpOJHBIX METAIIOB

2.1.6 MeTameprI/m BTOPUYHBIX JICTKUX MCTAJIJIOB. HepBI/I‘{Haﬂ nepepa60TKa JioMa M OTXOA0B IIBETHBIX METAJIJIOB

2.1.7 MeTa_nnyerﬂ MCIU U HUKCJIA. HpOI/ISBOI[CTBO MEU, HUKEIA U COMMYTCTBYIOIUX IJIEMCHTOB

2.1.8 | Meramnyprusi pacCesHHBIX PEIKUX MeTasioB. [I[pon3BOACTBO PACCESIHHBIX PEIKUX METAIIOB

2.1.9 | Meramryprus peaKo3eMeNbHbIX H PaJHOaKTUBHBIX MeTanaoB. [Ipon3BoACTBO peAKO3eMENbHBIX U PAANOAKTHBHBIX
METAaJIOB

2.1.10 | Meramryprusi CBUHIIA U IIMHKA. [[pOM3BOJICTBO LIMHKA, CBUHIIA U COMYTCTBYIOIINX 3JIEMEHTOB

2.1.11 |Mertamnyprus TYroILIaBKUX pelKUX MeTayutoB.IIpon3BOICTBO TYTOINTABKUX PEIKUX METAJLIOB

2.1.12 | HoBble MeTa/TypriudecKue TEXHOJIOTHH, YacTh |

2.1.13 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE JEIIO

2.1.14 |IIpou3BoxacTBo riauHo3eMa. [[pon3BoICTBO MIIMHO3EMA

2.1.15 | Cratuctuyeckue METObI YIPABICHUS KAUECTBOM METAJUTyPrHYeCKON MPOIYKLUU

2.1.16 | Teopust ¥ TEXHOJIOTHUS TUAPOMETAIUTYPIUIECKUX TPOU3BOJICTB

2.1.17 | Teopust ¥ TEXHOIOTHUS MUPOMETAILTYPTUIECKUX TPOU3BOJICTB

2.1.18 | Teopus u TEXHOJIOTHUS IEKTPOMETAILTYPIHIECKHIX TPOU3BOJICTB

2.1.19 | DnexTpoMeTayuTyprusl alfOMUHNS 1 Maraus. [Ipon3BoACTBO alFOMHUHUS U MarHUS

2.2 JucuuIuIMHbI (MOLY/14) M NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCHMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npeecTByloniee:

2.2.1 |IloaroroBka K mpomemype 3aIIUThI 1 3alIUTa BEITYCKHOH KBATH(UKAIHOHHON paboThI

2.2.2  |IIpepnumnoMHas IpakTHKA

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

OIIK-5: CniocoGeH OleHMBATD Pe3yJIbTAThI HAYYHO-TEXHUYECKHX Pa3padoToOK, HAYYHBIX HCCJIETOBAHNI M 000CHOBHIBATH
c00CTBEHHBII BBIOOP, CUCTEMATHU3MPYS U 000011asl TOCTHKEHHUS B OTPACIH METAJJIYPIHM U CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 ®ynaameHTanbHbIe IpoOIeMbl IBETHOW METAITypruf

IIK-4: Cnioco0en pa3padaTbIiBaTh NPEIJIOKEHHS MO MOBbIIEHNI0 3(PPEeKTHBHOCTH UCMOJIB30BAHUS ChIPbEBBIX H
IHEPreTUYECKUX PeCypCcoB B MPOU3BOACTBE LIBETHLIX, PCIKUXH 6naropoanmx METAJJIOB

3HaTh:

[TIK-4-31 Teopernueckre 1 TEXHOJIOTHYECKHUE OCHOBBI MPOIIECCOB M TEXHOJIOTHI MPOU3BO/ICTBA LIBETHBIX METAJUIOB U MX
COCIUHCHUI

OIIK-4: Cnoco0eH HaxoaMTh M nepepadaThiBaTh HH(OPMALUIO, TPeOYyeMYI0 1Jisl IPUHATHS PelleHHil B HAyYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYIIEeCTBISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeOBAHNUS VISl pellleHus] CJI0KHBIX 3a1a4 B NpodeccHoHAILHO 06/1acTH

3HaTh:

OIIK-4-31 ba3sl aHHBIX, TaKETH! MPUKIAJHBIX IPOTPaMM U CPEACTBA KOMITBIOTEPHOH IrpauKy I PEIICHUS MPOQECCHOHANBHBIX
3ajad

IK-3: Cnoco0eH ocyiecTBIATh MEHEIKMEHT PecypcoB

3HaTb:

ITK-3-31 Crioco0s! pacyera 3(pGEeKTHBHOCTH HUCIIOIB30BAHNS MaTCPHAIIOB




IIK-2: CnocodeH NpUMeHATD NPOo(decCHOHATbHBbIC 3HAHUS JIsl CO31aHUA THOKUX, MHOTOLe/IeBbIX U/ HJIN
3HeprocéeperalUX NPOrpecCHBHLIX METALTYPIHYECKHX NMPOLECcCOB HTEXHOJIOTHIl nMepepadoTKH NepBUYHBIX U/WIH
BTOPHYHBIX CHIPLEBBIX PECYPCOB IIBETHBIX, PEAKHX U 0J1arOPOJHBIX METAJLIOB

3HaTh:

[IK-2-31 Teopernueckue 1 TEXHOIOTUIECKUE OCHOBBI IIPOTPECCUBHBIX TEXHOJIOTHH U HOBEHIIINX CIIOCOO0B MHTEHCU(UKAIIH
METaJUTyprU4ecKUX MPOLECCOB MPOU3BOICTBA [IBETHBIX METAIIOB

IIK-1: Cnocob6en NPOBOAUTH HAYYHO-UCC/I€I0BATE/IBCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1>1 M0 TEMAaTUKE OpraHu3anuu

3HaTb:

TIK-1-31 MeTozp! MpOBEACHUS UCCIIEAOBAHUN 1 Pa3paboTOK

OIIK-2: CnocodeH pa3padaTbIBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CJIYxKeOHYI0 JOKYMEHTALUIO, 0()OPMISATH HAYYHO-
TeXHHYecKHe 0T4YeThl, 0030pbl, My0IMKALMH, PeLleH3HH, IPOeKTHPOBAThL H pa3pabdaThIBaTh NPOAYKIHIO, IPOLECCHI H
CHCTEMBI B YCI0BHAX HEONPEACJCHHOCTH M aIbTEPHATHBHBIX PelICHUI B MEKIUCIUILIHHAPHBIX 00J1aCTAX

3HaTh:

OIIK-2-31 [IpuHIUIbI HAKMCAHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKAIMiA U pelieH3uit

OIIK-1: Cnoco6en pemiath MpOM3BOICTBEHHbIE H (MJIN) HCCIET0BATEIbCKIE 32/1a4H, HA OCHOBE (PYHIAMEHTAIbHbIX 3HAHUI,
3HAHMI B MEKIMCUUIIMHAPHBIX 00/1aCTAX B 00J1aCTH METAJLIYPrum

3HaTb:

OIIK-1-31 TeopeTrnueckue v TEXHOJIOTHYECKHE OCHOBBI THITOBBIX MPOIIECCOB M TEXHOJIOTHH MPOU3BOICTBA LIBETHBIX METAJIOB U
HUX COCTUHEHNH

ITIK-1: CniocodeH NpoBOAMTH HAYYHO-UCCIE0BATEIbCKHE U ONIBITHO-KOHCTPYKTOPCKHE Pa00ThI 10 TEMATHKE OPraHU3ALMHI

YMmerb:

[IK-1-Y1 IlpumMeHATs METOBI aHATHM3a PE3YJILTATOB HCCIEAOBAHUN U pa3paboToOK

ITK-3: CnocodeH ocyniecTBJISITH MEHEIZKMEHT PecypcoB

Ymernb:

[IK-3-¥1 IIpoBoauts pacdeT 3¢ (HeKTHBHOCTH HCIIOJIBE30BAHHUS MATEPHAIOB

IIK-2: CnocodeH NpUMeHSITH NMPodeccCHOHATbHBIE 3HAHUS 111 CO3AaHUA THOKUX, MHOTOLIeJIeBBIX W/ HJIH
3HeprocéeperaoUIMX NPOrpeccMBHbIX METAJUIYPrHYECKUX NPOLECCOB UTEXHOJIOTHil NepepadoTKH NePBUYHBIX U/ MIH
BTOPUYHBIX CHIPbEBBIX PECYPCOB LIBETHBIX, PEIKUX H 0JIArOPOAHBIX METAJLIOB

YMmerb:

TIK-2-Y1 Onpenensrs ey BhITOTHIEMOR paboThl U MOCIEI0BATENbHOCTD NEHCTBUIN MPH PELICHUH MOCTABICHHBIX 3a71a4

OIIK-1: Cnoco6en pemiath MpOM3BOICTBEHHbIE H (MJIM) HCCIEI0BATEIbCKIE 32/1a4H, HA OCHOBE (PYHIAMEHTAIbHbIX 3HAHUI,
3HAHMI B MEKIMCUUIIMHAPHBIX 00/1aCTAX B 00J1aCTH METAJLIYPrum

Ymern:

OIIK-1-Y1 Pemrate THIIOBBIE MPOGECCHOHANTBHBIC 331a49H B 00JIACTH METAJUTYPTUH IIBETHBHIX METAJIIOB UCTIONB3YS
(yHIaMeHTabHBIE 3HAHUS

OIIK-4: Cnoco0eH HaxoauTh M nepepadaThiBaTh HH(OPMALUIO, TPeOYyeMYI0 1Jisl IPUHATHS PelleHHil B HAyYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeTOBAHNUS VISl pellleHusl CJI0KHBIX 3a1a4 B podeccHoHAILHO 061acTH

YMmerb:

OIIK-4-Y1 [IpumeHATH 62351 JAaHHBIX, HAKETHI IPUKIAJHBIX IPOTPaMM U CPEACTBA KOMIIBIOTEPHOH rpa)MKy IS IPHUHATHS
pelIeHnit B HAy4YHBIX UCCIEA0BAHUIX U B IPAKTHUECKON TEXHUUECKOH NeATeNbHOCTH

OIIK-2: Cnioco0eH pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, TPOEKTHYIO H CJIYKeOHYIO IOKYMEHTALHIO, 0(hOpPMJISITH HAYYHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JHKALMH, PElleH3HH, TPOEKTHPOBATH H Pa3padaThiBaTh NMPOAYKIHUIO, POLECCH H
CHCTEeMBI B YCJI0BHSAX HEONPeNeJTeHHOCTH M ATbTEPHATHBHBIX PelleHN i B MeKIUCHUILIHHAPHBIX 00J1aCTAX

YMeTh:

OIIK-2-Y1 O¢popMIaTh HayYHO-TEXHUYECKYIO, IPOSKTHYIO U CIY)KEOHYIO TOKYMEHTAIHIO 0030DbI, ITyOIUKaINY, PELCH3NH, B
COOTBETCTBHH TPEOOBAHUSIMHU HOPMOKOHTPOJIS PH OPOPMIICHUN HAyIHO-TEXHHYECKHX OTUETOB

OIIK-5: Cnoco0eH o1eHUBATDH Pe3yJbTAThl HAYYHO-TEXHHYECKUX Pa3padoToK, HAYYHbIX HCCIIeA0BAHNI U 000CHOBLIBATH
cO00CTBEHHBII BLIOOP, CHCTEMATH3UPYS M 00001151 JOCTHKEHUS B OTPACJIH METAJUIYPIUH H CMEKHBIX 00J1aCTAX

Ymerb:

OIIK-5-Y1 OrneHuBath pe3yabTaThl HAYIHO-TEXHUIECKHX Pa3pad0TOK, HAYYHBIX NCCIEAOBAHMUM 10 COBOKYITHOCTH IIPH3HAKOB,
00OCHOBBIBATH BEIOOP ONTHUMAIBEHOTO PELICHHS, CUCTEMATH3UPYS K 000011ast JOCTHKEHIS B METAJUTYPrHYECKOH M CMEXKHBIX
0Tpacisax




ITK-4: Cnocoden pa3padaTbiBaTh NPeEIJI0KEHHUS 110 NOBbINICHUIO 3(PGeKTUBHOCTH HCI0/Ib30BAHUS ChIPbEBbIX U
JHepreTH4ecKUX pecypcoB B MPOU3BOACTBE LIBETHBIX, PeAKUXH 0JIATOPOIHBIX METALI0B

YMmerb:

IIK-4-VY1 IlpoBoanuTk aHaIH3 MPOIIECCOB W/UIIM TEXHOJIOTHYECKUX CXEM IMOYYESHHUS IIBETHHIX METAJIOB U X COSTUHEHUH ISt
BbIOOpa HAIIPABJIEHUS UX COBEPILIEHCTBOBAHUS

ITK-3: CnocodeH ocyniecTBJISITH MEHEIKMEHT PecypcoB

Baanernb:

ITK-3-B1 MetomgaMu aHanu3a 3pQEeKTUBHOCTH UCIIOIb30BaHMS MAaTEPUATIOB

ITK-4: Cnocoden pa3padaTbiBaTh NPeJI0KEHHUs 110 NOBbIIICHUIO 3(PGeKTUBHOCTH HCI0JIb30BAHMUS ChIPbEBbIX U
JHepreTH4ecKUX pecypcoB B MPOU3BOACTBE LIBETHBIX, PeAKUXH 0JIATOPOIHLIX METAJLI0B

Baanernb:

[TK-4-B1 HaBbIkOM 000CHOBAaHHOTO BBIOOpa TPOIIECCA W/MIIM TEXHOJIOTHUECKON CXEMBI MPOU3BOJICTBA IIBETHBIX METAJUIOB H UX
COCIMHEHHI C Y4€TOM IKOJIOTUIECKUX TPeOOBAaHUN M SKOHOMHUECKOH I1e71eCO00pa3HOCTH

OIIK-4: Cnoco0eH HaxoauTh U nepepadaTbiBaTh HH(POPMALUIO, TPeOYEeMYIO /ISl IPUHATHS PelleHHl B HAyYHbIX
HCCJIeIOBAHNAX U B IPAKTHYECKOH TeXHUYeCKOH AesiTeIbHOCTH, OCYIEeCTBISTh MOIeTHPOBaHNE, AHAJIU3 U IKCIIEPHMEHTHI
B LleJISIX IPOBeIeHNs 1eTAILHOI0 HCCIeI0BAHMA ISl PelleHAs CI0XKHBIX 32124 B IPog)ecCHOHAIBHOI 00/1acTH

Baagern:

OIIK-4-B1 HaBbikamu pabOThl ¢ OCHOBHBIMH ITaKETaMH CIELUAIN3UPOBAHHBIX IPOTPaMM

OIIK-2: Cnoco6en pa3padaTbiBaTh HAYYHO-TEXHHUYECKYIO, TPOEKTHYIO U CJIY)KEOHYIO TOKYMEHTAIHIO, 0(hOPMJIISTH HAYYHO-
TeXHUYeCKHe 0TYeThl, 0030Pbl, MyOJMKALMH, PelleH3HH, IPOeKTHPOBATh U pa3padaThiBaTh NPOAYKIHIO, IPOLECChl H
CHCTeMbI B YCJIOBHSIX HEONPeIeJIeHHOCTH U AJIbTEPHATUBHBIX PellleHU B MEKIUCHUIUINHAPHBIX 00J1aCTAX

Baanernb:

OIIK-2-B1 Ilpnemamu 1 MeTOZaM¥ IPUBECHUS B COOTBETCTBHE TPEOOBAHHUSM M HOPM CTaHIAPTOB Pa3pabOTaHHOI JOKyMEHTaINH,
(hopmupoBanus 1 0QopMIIeHHUS 0TIETOB ¢ cobmronennem Tpedboanusim [OCT

OIIK-1: Cnoco6en pemiaTh NPpOM3BOICTBEHHbIE U (MJIM) HCCIe0BaTeIbCKIE 32/1a4H, HA OCHOBE (DYHIaMEHTAIbHbIX 3HAHUM,
3HAHUI B MEKTHCIUNIMHAPHBIX 00JIACTAX B 00J1ACTH METAJLIYPIrUA

Baanernb:

OIIK-1-B1 HaBbIKM THIOBBIX TEXHOJIOTHIECKUX PACUETOB JUIA PEIICHNS MPOU3BOJCTBCHHBIX H/HMIIH MCCIIEN0BATEIBCKUX 3a/1a4 B
00J1aCTH IPOM3BOACTBA IIBETHBIX METAIJIOB U UX COCANHEHUH

IK-2: Cnocoden NnpuMeHATh NPodeccHOHATbLHbIEC 3HAHMSA /ISl CO3JaHUs THOKUX, MHOTOLeIeBbIX H/HIH
JHeprocoeperalIux NPorpecCHBHLIX METAIYPIHYECKHX NPOLECCOB HTEXHOIOTHIi NepepadoTKH NepBUYHBIX H/HIIH
BTOPHYHBIX ChIPbeBbIX PECYPCOB IIBETHBIX, PEIKHX U 0JIATOPOJHBIX METALI0B

Baaaernb:

ITK-2-B1 ®opmupoBaHue 1 apryMeHTanusi COOCTBEHHBIX CYXKICHUI U HAYYHOU ITO3HLUK B 00JIaCTH Pa3pabOTKH U UCCIICIOBAHUIT
MPOIIECCOB MPOM3BOJICTBA IIBETHHIX METAJUIOB M UX COSAUHEHUIN

IIK-1: Cnioco0eH MpoOBOAUTH HAYYHO-HCC/IEI0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE Pa0oThI 10 TeMATHKE OPraHU3aIluu

Baanernb:

[IK-1-B1 mMeTogamu ananm3a pe3ynbTaTOB HAOIIOCHUI 1 UCCIIEIOBAHNI

OIIK-5: CniocoGeH OleHNBATD Pe3yJIbTAThI HAYYHO-TEXHUYECKHX Pa3padoToOK, HAyYHBIX HCCJIETOBAHNI M 000CHOBHIBATH
cOOCTBEHHBII BBIOOP, CUCTEMATH3MPYS M 000011asl TOCTHKEHHUS B OTPACIH METAJIYPIHH U CMEKHBIX 00J1aCTAX

Baagern:

OIIK-5-B1 HaBblkamMu aHan3a MaTepUaoB, IPOLIECCOB U TEXHOJIOTHA 111 000CHOBAHHOH OIIEHKU pe3yJbTaTOB HAy4YHO-
TEXHUYECKUX Pa3pabOTOK U HCCIENOBaHUI




