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Cemectp
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Kypce>) Hroro

Henens 19

Bun sanstuii Vi PII viI PII

Jlexuuu 38 38 38 38
JIaGopaTopHbIe 19 19 19 19
IIpakTuyeckue 19 19 19 19
Hroro ayxn. 76 76 76 76
KonrakTHas pabora 76 76 76 76
Cawm. pabora 14 14 14 14
Yackl Ha KOHTPOJIb 54 54 54 54
HUroro 144 144 144 144




1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUIIIMHEI - (POPMUPOBAHHE TEOPETHICCKUX 3HAHUH M MPAKTHIECKAX YMEHUH 1 HABBIKOB JUTS
MOJTOTOBKHU CIIENUAICTa K HAyYHO-HCCIEJ0BATENbCKON U TeXHOIOTHUECKOH BUIaM AESTENbHOCTH B 00/1acTH
MIPOMU3BOJICTBA TSKENBIX BETHBIX METAJUIOB U3 PA3JIMYHBIX BUIOB IIPUPOTHOIO U BTOPHYHOTO CHIPHSI.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM INPOTPAMMBI

bnoxk OII: b1.B.IB.03

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

2.1.1 |Python mis aHamM3a TaHHBIX

2.1.2 | HCTpyMeHTHI IIM(POBOTO MEHEHKMEHTA

2.1.3 | HayuHo-uccrnemoBareiabCcKasi IpaKTHKa

2.1.4 |IIpomuecch U anmapaTsl IMEKTPOMETAILTYPIrHIECKOTO TPOH3BOICTBA

2.1.5 | Pecypco- u sHeprocoepexeHre B IPOU3BOICTBE JIETKUX PEAKUX METAJUIOB, 9.1

2.1.6 | Pecypco- u a3HeprocOepexeHre B IpOU3BOACTBE PEIKO3EMENIbHBIX METAIIIOB, 4. |

2.1.7 | Pecypco- u 3HeprocoepexeHre B IPOU3BOICTBE TYTOIUIABKUAX PEAKUX METAIUIOB, 4.1

2.1.8 | Pecypco- u sneprocoepexeHre B IPOU3BOACTBE TSIKENBIX [IBETHBIX METAJUIOB U COMYTCTBYIOLIMX 3JIEMEHTOB, 4. 1

2.1.9 | CoBpemeHHBIE METOIBI M 000PYIOBAaHUE METAJUTYPIUH, MAIIMHOCTPOCHUS M MAaTEPHAIOBEACHU

2.1.10 | VimxeHepHbIe pacueTsl

2.1.11 |IIpormeccs! u anmapaTsl THAPOMETAILTYPTUYECKOTO IPOU3BOJICTBA

2.1.12 |IIpoueccsl U annaparsl TUPOMETAIUTYPrHUECKOrO IPOU3BOICTBA

2.1.13 | Opranu3zanus u MaTeMaTU4ECKOE INIAHUPOBAHUE HKCIIEPUMEHTA

2.1.14 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTEIILHOIO /€N

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI5) HE00X0AUMO KaK
npeaecTByoniee:

2.2.1 |IloaroroBka K ImpoImemype 3aIIUThI  3alIUTa BEITYCKHOH KBaTH(UKAIHOHHON paboThI

2.2.2  |IIpepnunioMHas IpaKTHKA

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMHA

OIIK-5: Cnoco0eH oLleHUBATh Pe3y1bTaThl HAYYHO-TEXHHMYEeCKHX Pa3padoToK, HAYYHBIX HCC/Ie0BAHUI U 000CHOBLIBATD
cOOCTBEHHBII BBIOOP, CUCTEMATH3MPYS M 00001asl TOCTHKEHHUS B OTPACIH METAJIYPIHH U CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 ®ynaaMeHTaNbHbIE TPOOIEMBI [IBETHOW METAITyprul

IK-4: CnocoGeH pa3padaTbIBaTh NPEII0KEeHNS N0 MOBBINIEHHIO 3¢ (PeKTHBHOCTH MCIOJIb30BAHUS CHIPhEBBIX H
JHEPreTHYECKUX PECYPCOB B MPOU3BOICTBE METAJVIOB BHICOKHX T€XHOJIOTHIA

3HaTh:

[TIK-4-31 TeopeTrueckre 1 TEXHOJIOTHYECKHUE OCHOBBI MPOIIECCOB U TEXHOJIOTHH MPOU3BOJICTBA IIBETHBIX METAJIJIOB U UX
COETMHEHNH

OIIK-4: Cnioco0eH HAXOAUTH U NMepepadaThIBATh HH(POPMAIUIO, TPEOYEMYIO 1JIsl IPUHATHUS PellleHUii B HAYYHbIX
HCCJICA0BAHUAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYHIECTBJIATH MOJICJIMPOBaHNEe, AaHAJIU3 U IKCIIEPUMEHTbI
B LeJISIX MPOBEIEHMUs IeTAJbHOr0 HCCIeT0OBAHUS ISl pellleHHs CJI0KHBIX 3a/1a4 B npodeccuoHalbHOI 00J1acTH

3HaThb:

OIIK-4-31 OcHOBHBIE ITpaBHUIIa ITONCKA U cOOpa HH(OPMAIINH, METO/IBI HCIIOJIB30BAaHHS MH(OPMAIIIH TS HOATOTOBKH W IIPHHATHS
pEILICHU B HAyYHBIX UCCIICNOBAHUSAX U B IPAKTUYECKOH TEXHUYECKOH eITeTbHOCTH

IIK-3: Cnoco0eH ocylecTBISITH MEHEIKMEHT PecypcoB

3HaTh:

ITK-3-31 Cnioco0bl pacueTa 3()peKTUBHOCTH HCIIOIb30BAHUS MATCPUATIOB

IIK-2: Cnoco0eH npuMeHATh NpodeccHOHAIbLHbIC 3HAHUSA /15 CO3AAHUSI THOKHUX, MHOTOLeJIeBbIX H/HUJIH
3Heprocéeperamux NpPorpeccCHBHLIX METAJLIYPIHYeCKUX IPOLECCOB M TEXHOJIOTHYECKHX pelliecHuil mepepadoTku
NEePBUYHBIX H/UIH BTOPHYHBIX CHIPbEBBIX PECYPCOB MeETAJLI0B BLICOKMX TeXHOJIOTHii

3HaTh:

[IK-2-31 TeopeTndeckue ¥ TEXHOIOTHIECKHE OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHH U HOBEHIIINX CIOCOO0B MHTEHCU(HUKAIIIH
METaJUTypru4ecKHX MPOLEecCcOB MPOU3BOACTBA LIBETHBIX METAILIOB

IIK-1: Cnocoden NPOBOJAUTH HAYYHO-UCC/I€10BATEC/IBCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1,1 o0 TEMATUKE OPraHu3aluu




3HaTh:

TIK-1-31 MeTozap! mpoBeAEHUs UCCIEAOBAHUN 1 Pa3paboToOK

OIIK-2: Cnocoden pa3padaThIBaTh HAYYHO-TEXHUYECKYIO, IIPOEKTHYIO M CIY/KeOHYI0 JOKYMEHTANHUIO, 0poPMIISITH HAYIHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JIHKALMH, PElleH3HH, TPOEKTHPOBATH H Pa3padaTbiBaTh NPOAYKIHUIO, MPOLECCHI H
CHCTEeMBI B YCI0BHSAX HEONPeENAeTeHHOCTH M ATbTEPHATHBHBIX PelleHN i B MEeKIUCHUILTHHAPHBIX 00J1aCTAX

3HaTb:

OIIK-2-31 [IpuHIMITBI HATKCAHUS HAYYHO-TEXHUIECKUX OTYETOB, 0030pOB, MYOIUKAIHIA U peIeH3U I

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (WJIM) HCCIEA0BATE]bCKHE 3212491, Ha 0CHOBE QyHAaMeHTAJIbHbBIX 3HAHUH,
3HAHMIT B MEeKAMCHUIIJIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

3HaTb:

OIIK-1-31 TeopeTrnueckue 1 TEXHOJIOTHYECKHE OCHOBBI TUTIOBBIX MPOLIECCOB U TEXHOJOTUH MPON3BOICTBA IIBETHBIX METAIIIOB U UX
COCIMHECHUI

IIK-1: Cnoco0eH NpoBoAUTL HAYYHO-HCCJIEI0BaTe/IbCKUE H ONILITHO-KOHCTPYKTOPCKHE PA00THI 110 TEMATHKE OPraHU3aluu

YMmerb:

ITK-1-Y1 IIpuMeHATh METOBI aHATTN3A PE3YIBTATOB UCCIICIOBAHUI U pa3paboTok

IIK-3: Cnoco6eH ocymecTBIASATH MEHEIKMEHT PecypcoB

YMmerb:

[IK-3-¥1 IlpoBoauts pacueT 3¢ (eKTUBHOCTH UCIIOIB30BaHNUS MATEPHATIOB

IK-2: CnocoGeH npuMeHSATH MPo(ecCHOHATbHBIE 3HAHUS I CO3IaHUSI THOKNX, MHOTOIeJIEBBIX W/HIH
IHEProcHeperaIux NPorpecCHBHLIX METAJIIYPTHYECKHX MPOLECCOB H TEXHOJIOTHYECKUX pPelleHn i nepepadoTkn
NMEePBUYHBIX H/HJIM BTOPUYHBIX CHIPHEBBIX PECYPCOB METAI0B BBICOKHX T€XHOJIOTHIA

Ymern:

ITK-2-Y1 OnpenensaTh ey BHIMOTHIEMON pabOTHI M MOCISI0BATEILHOCTD NEHCTBUM MPH PEIICHUH MOCTABICHHBIX 33189

OIIK-1: Cnioco0eH pemiaTh NpPOU3BOACTBEHHBIE U (WJIHM) HCCIEA0BATE]bCKHE 321241, Ha 0CHOBE QyHAaMeHTAJIbLHbBIX 3HAHUH,
3HAHMI B MEeKAMCHUIIJIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

Ymerb:

OIIK-1-Y1 Pemiate THIIOBBIE MPOGECCHOHANBHBIC 331a9K B 00JIACTH METAJUTYPTUH IBETHBIX METAJIIOB UCTIONB3YS
(yHIaMeHTaNbHbIe 3HAHUS

OIIK-4: Cnioco0eH HaX0AUTh U nepepadaTbiBaTh HHGOPMaLKIO, TPeOyeMylo A1 NIPHHATHS PelleHUl B HAY4YHbIX
HCCJIeIOBAHNAX U B IPAKTHYECKOH TeXHUYeCKOH AesiTeIbHOCTH, OCYILEeCTBISTh MO/IeTHPOBaHNE, AHAJU3 U IKCIIEPHMEHTBI
B LleJISIX TPOBeIeHNs 1eTAILHOI0 HCCIeI0BAHMA ISl PelleHHs CI0XKHBIX 32124 B IPog)ecCHOHAIBHOI 00/1acTH

YMmerb:

OIIK-4-Y1 IIpumeHsaTh 6a3bl JaHHBIX, TAKETHI IPUKIIaIHBIX IPOTPaMM U CPECTBAa KOMIIBIOTEPHON TpaduKu AJIst IPUHSITUS
PEIICHUI B HAyYHBIX UCCIICTOBAHUAX U B IPAKTUYECKOH TEXHUYECKON JIeATEIbHOCTH

OIIK-2: Cnioco0eH pa3padaThiBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CJIY:Ke0HYI0 JOKYMEHTANI0, 0()OPMIIATH HAYYHO-
TeXHHYECKHEe 0TYEThI, 0030Pbl, MyOJHKAIIMH, PelleH31H, MPOEKTHPOBATH U Pa3padaThiBaTh MPOAYKIUIO, MPOIECCHI 1
CHCTeMbI B YCJIOBHSIX HeONPe/IeJIeHHOCTH U AJIbTEPHATHUBHBIX PellleHU B MeKTUCHUIUINHAPHBIX 00J1aCTAX

Ymern:

OIIK-2-Y1 O¢popMIATs HayIHO-TEXHUIECKYIO, IPOSKTHYIO U CIY)K€OHYIO TOKYMEHTAIHIO 0030PEI, ITyOIHKAINHN, PELICH3UH, B
COOTBETCTBHHU TPEOOBAHUSIMU HOPMOKOHTPOIIS IPH 0(hOPMIICHUH HAyIHO-TEXHIUECKUX OTICTOB

OIIK-5: CriocoGeH oleHMBATh Pe3yJIbTaThl HAYYHO-TeXHHYECKHUX Pa3padoToK, HAYYHbIX HCCJIe0BAHMIL M 000CHOBLIBATH
cO0CTBEeHHBIIi BLIOOP, CHCTEMATU3UPYS M 000011as1 JOCTHKEHUS B 0TPACIH METAJIYPIHH U CMEKHBIX 00.1aCTAX

YMmerb:

OIIK-5-Y1 OrnennBath pe3yabTaThl HAYIHO-TEXHUUECKHX Pa3pad0TOK, HAYYHBIX UCCIEAOBAHUM 10 COBOKYITHOCTH IIPH3HAKOB,
000CHOBBIBATh BEIOOP ONTHUMAIBHOTO PELIEHHS, CUCTEMAaTH3UPYs U 00001ast JOCTHKEHHS B METALTypPrUIeCKON 1 CMEXHBIX
OTpacisax

IIK-4: CnocoGeH pa3padaTbIBaTh NPEIJI0KEeHNS N0 MOBBINIEHHAIO 3¢ ()eKTHBHOCTH NCMOJIb30BAHUS CHIPhEBBIX H
JHEPreTHYECKHX PECYPCOB B MPON3BO/ICTBE METAJIJIOB BHICOKUX T€XHOJIOTHI

YMmerb:

I[IK-4-Y1 HpOBO,HI/ITL aHaJIn3 IMMpoueccoB U/WJIM TEXHOJIOIHUYECKUX CXEM IMOJIYUYCHHUS IBCTHBIX MCTAJIJIOB U UX COCIUHEHUH IS
BBI60pa HaIpaBJICHU UX COBCPIICHCTBOBAHUA.

IIK-3: Cnioco6eH ocymecTBISTH MEHEIKMEHT PeCypcoB

Baanernb:

[1K-3-B1 Bnaners HaBBIKOM aHANMM3a 3((QEKTUBHOCTH UCTIOIH30BAaHUS MATEPHAIIOB




IIK-4: Cnnoco0eH pa3padaTbiBaTh NPeJI0:KeHHs 110 MOBBIIEHHI0 3G ()eKTHBHOCTH HCNIO0/Ib30BAHUS ChIPbEBbIX H
IHepreTHYecKUX PecypcoB B MPOM3BOICTBE METAJI0OB BHICOKHX TeXHOJIOTHI

Baanernb:

ITK-4-B1 HaBbslkaMu 000CHOBAaHHOTO BEIOOpA MpoIecca H/HTH TEXHOIOTHYSCKON CXeMbI TPON3BOJICTBA IIBETHBIX METAJUIOB U UX
COCIMHEHHI C YI€TOM IKOJIOTUIECKUX TPEOOBAaHHUN M SKOHOMHUECKOH I1e71eco00pa3HOCTH

OIIK-4: CniocoGeH HaX0AUTh U NepepadaTbiBaTh HHGOPMaLMIO, TPeOyeMyI0 A1 NPHHATHS PelleHU B HAY4YHbIX
HCCICJOBAHUSAX U B IPAKTHYECKOH TEXHUYECKOMH JAesiTeJIbHOCTH, OCYLLEeCTB/IATh MOJACJIHMPOBAHUE, AHAJIM3 H IKCIIEPHUMEHThI
B LleJISIX IPOBeIeH sl 1eTAILHOI0 HCCAeJ0BAHMA ISl PelleHHs CI0XKHBIX 3224 B IPog)ecCHOHAIBHOI 00/1acTH

Baagern:

OIIK-4-B1 TepMmonuHAMHUYECKUE PACUETHl CUCTEM C HCIIOIB30BAaHHEM COBPEMEHHOTO NMPOTPAMMHOIO 00eCIedeH s

OIIK-2: Cniocoden pa3padaTbiBaTh HAYYHO-TEXHUYECKYI0, IPOEKTHYIO U CJIYKeOHYIO JOKYMEHTALMIO, 0pOPMJIATH HAYYHO-
TeXHHYecKne 0TYeThl, 0030Pbl, MyOIMKALMH, PelleH3HH, MPOEeKTHPOBATH M Pa3padaThIBaTh MPOAYKIHIO, TPOLECCHI 1
CHCTeMbI B YCJIOBHSIX HEONPeeJeHHOCTH U AJIbTEPHATUBHBIX PellleHU B MEKTUCHUIINHAPHBIX 00J1aCTAX

Baanernb:

OIIK-2-B1 IIpuemaMu 1 METOAaMH MPUBEIICHAS B COOTBETCTBUE TPEOOBAHHSIM U HOPM CTaHIapTOB pa3pabOTaHHYIO
JIOKYMEHTAIHI0, (POPMHUPOBaHUS U 0pOPMIIEHUS OTUETOB, ¢ coOmoaeHueM TpedoBanusm ['OCT

OIIK-1: Cnioco0eH pemiaTh NpPOU3BOACTBEHHBIE U (WJIM) HCCIEA0BATE]bCKHE 321241, HA 0CHOBE QyHAaMEeHTAJIbHBIX 3HAHUI,
3HAHMII B MeKAMCHUIJIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIrUuu

Baanernb:

OIIK-1-B1 HaBbIkaM# THITOBBIX TEXHOJIOTHYECKAX PACUETOB AJIS PEIICHHS IIPOM3BOACTBEHHBIX W/MIIM HCCIIEOBATENBCKIX 3aa4 B
00J1aCTH IPOM3BOCTBA IIBETHBIX METAIJIOB U HX COCANHEHUH

IIK-2: CnnocodeH npuMeHATH NpodeccuoHaIbHbIE 3HAHUSA 1JIS1 CO3IaHUs TMOKUX, MHOTOLleJIEBbIX U/MJIH
IHeprocéeperaUUX MpPorpeccHBHbIX METAJUIYPrU4ecKUX MPOLECCOB U TEXHOJOIHYEeCKHX pellleHnii nmepepadoTKu
TePBUYHBIX U/WJIM BTOPUYHBIX CHIPHEBBIX PECYPCOB METAJJIOB BHICOKUX TEXHOJIOTHIA

Baagernb:

TTIK-2-B1 HaBbikamu B (hOpMHUPOBAHUHU U apryMEHTAIlMK COOCTBEHHBIX CYXKICHUI M HAYYHOU IMO3UIIUHU B 00JIACTH pa3pabOTKU U
HCCIIEIOBaHUI MPOIIECCOB IPON3BOCTBA [[BETHHIX METAJUIOB M UX COCIHMHCHUI

IIK-1: Cnioco6eH npoBoANTH HAYYHO-HCCIIEI0BATENHCKIE H ONBITHO-KOHCTPYKTOPCKHE PAa0OTHI 10 TEMATHKE OPTaHU3aUU

Baanernb:

I1K-1-B1 HaBslkamu B aHAJIH3€ pe3yIbTaTOB U HAOTIOICHUH

OIIK-5: CriocoGeH olleHMBATH Pe3yIbTATHI HAYYHO-TEXHHYECKHUX Pa3padoToOK, HAYYHbIX HCC/IeI0BAHMIT M1 000CHOBBIBATH
cOOCTBEHHBII BBIOOP, CUCTEMATHU3MPYS M 000011asl TOCTHKEHHUS B OTPACIH METAJIYPIHHM U CMEKHBIX 00J1aCTAX

Baagern:

OIIK-5-B1 HaBeikamu aHaIHM3a MaTepPHANOB, IPOIIECCOB M TEXHOJIOT Uil It 000CHOBAaHHOW OIEHKHU PE3yJIbTaTOB HAYYHO-
TEXHUYECKUX pa3pabOTOK U UCCIeNTOBaHUI




