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Bun sanstuii Vi PII viI PII

Jlexuuu 38 38 38 38
JIaGopaTopHbIe 19 19 19 19
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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUIIIMHEI - (POPMUPOBAHHE TEOPETHICCKUX 3HAHUH M MPAKTHIECKAX YMEHUH 1 HABBIKOB JUTS
MOJTrOTOBKHU CIIENUMANICTa K HAyYHO-HCCIeJ0BATENbCKON U TeXHONOTHUECKOM BUIaM AESTeNbHOCTH B 00JIaCTH
MIPOMU3BOJICTBA PEIKO3EMENBHBIX METAIIOB U3 PA3JIMYHBIX BHJOB ChIPhs B paMKaX peannu3allii KOHLENIUH yCTOHYUBOTO
pa3BUTHA

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Brnox OIT: b1.B.1B.03

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 Python myst ananu3a TaHHBIX

2.1.2 | WHCTpyMeHTHI IM(POBOTO MEHEHKMEHTA

2.1.3 |Hay4Ho-uccnenoBaTenbcKas IPaKTUKA

2.1.4 | Opranuzanus 1 MaTeMaTHYECKOE [UIAHUPOBAHUE SKCIIEPUMEHTA

2.1.5 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTENBHOIO Jeia

2.1.6 | IIpoueccsl u anmaparsl 3JeKTPOMETAILTYPTUYECKOTO MTPOU3BOICTBA

2.1.7 | Pecypco- n sHeprocoepexeHre B IPON3BOJICTBE JETKUX PEAKHX METAJUIOB, . 1

2.1.8 | Pecypco- u sHeprocOepexeHne B MPOU3BOACTBE PEIKO3EMETbHBIX METAIJIOB, 4. |

2.1.9 | Pecypco- u aHeprocoepexeHue B MpOrU3BOJICTBE TyTrOIIABKUX PEIKUX METAJLIOB, 4.1

2.1.10 |Pecypco- u sHEprocOepeKeHUE B IPOM3BOICTBE TSHKENIBIX [IBETHBIX METAJUIOB U COITYTCTBYFOLIHUX JJIEMEHTOB, 4. 1

2.1.11 | CoBpeMeHHBIE METOBI M 00OPYIOBAHUE METAJUTYPIriUH, MAITUHOCTPOCHUS | MaTEPHUATIOBEICHHS

2.1.12 | HxeHepHbIe pacyeThl

2.1.13 | IIpoueccsl U anmaparhsl THAPOMETALTY PrUHUECKOr0 IPOU3BOACTBA

2.1.14 |IIpoueccsl U anmaparsl TUPOMETAILTYPrHYECKOT0 IPOU3BOICTBA

2.2 JucumianHbl (MOXY/IM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHON THCHUININHDBI (MOAYJIs]) HEOGXO0HMO KaK
NpeanecTBYIee:

2.2.1 |IoaroroBka K mpomemype 3aIIUThI U 3aIIUTa BEITYCKHON KBATH(UKAIMOHHOHN paboThI

2.2.2  |IIpepnumnnoMHas paKTHKA

3. PE3YJIbTATBI OBYUYEHUAA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIHUAMHA

IIK-1: Cnoco6eH npoBoANTH HAYYHO-HCCIIEI0BATENBCKIE H ONBITHO-KOHCTPYKTOPCKHE PAa0OTHI 10 TEMATHKE OPTaHU3alUU

3HaTh:

I1K-1-32 Hayunsie mpo6ieMsl IO TEeMaTHKE IIPOBOUMBIX HCCIEIOBAHUH U pa3paboTOK

TIK-1-31 Merobl poBeIcHHS HCCEIOBAaHUI U Pa3paboToOK

OIIK-5: Cnioco0eH 011eHUBATH Pe3yJIbTAThI HAYYHO-TEXHHYECKUX Pa3padoToK, HAYYHbIX HCCJIeI0BAHUIT M1 000CHOBBIBATH
cO00CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011as JOCTHKEHUS B OTPACIH METAJJIYPIUM H CMEKHBIX 00J1aCTAX

3HaThb:

OIIK-5-31 dyHmameHTaIbHBIC MPOOJIEMBI IIBETHONH METAJUTYPrHH

IIK-4: Cnnoco0eH pa3padaTbiBaTh NPeJI0KeHUs 110 MOBBIILEHHIO 3G ()eKTHBHOCTH HCII0/Ib30BAHUS ChIPbEBLIX H
IHepreTH4ecKUX PecypcoB B MPOM3BOJCTBE METAJIOB BHICOKHX TeXHOJIOTHIH

3HaTb:

[1K-4-31 Teopernueckre 1 TEXHOJIOTHYECKHUE OCHOBBI MPOIIECCOB M TEXHOJIOTHI MPOU3BOJCTBA PEAKO3EMETbHBIX METAINIOB U UX
COCIMHECHUI

K-3: CnocodeH ocyiecTBIATHL MEHEIKMEHT PecypcoB

3HaTh:

ITK-3-31 Cnioco6b! pacueTa 3(GeKTUBHOCTH HCIIOIb30BAHUS MATEPHATIOB

IIK-2: Cnocoden npuMeHsTH NpodeccuoHaIbHbIE 3HAHUS [JIS1 CO3IaHUs THOKUX, MHOTOLIeJIEBBIX H/HJIH
IHeprocéeperauux NPOrpecCHBHbIX METAJLIYPrU4ecKUX MPOLEcCOB H TEXHOJOTHYECKHX pPellleHnii mepepadoTKu
NMEePBUYHBIX U/MJIH BTOPUYHBIX CHIPHEBBIX PECYPCOB METALI0B BBICOKMX T€XHOJIOTUIA

3HaThb:

[IK-2-31 TeopeTndeckue 1 TEXHOIOTHIECKHE OCHOBBI IPOTPECCHBHBIX TEXHOJIOTHH M HOBEHIIINX CIIOCOO0B HHTEHCHU(UKAIIIH
METaJLTyprU4ecKHX MIPOLECCOB MPOU3BOACTBA PEIKO3EMENbHBIX METaJIOB




OIIK-4: CniocoGeH HaX0AUTh U nepepadaTbiBaTh HHGOPMaLKIO, TPeOyeMyIo A1 NIPHHATHS PelleHU B HAY4YHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYEeCKOi AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeIeHNs 1eTAILHOI0 HCCAeJ0BAHMA ISl PellieHAs CI0XKHBIX 3224 B IPo¢)ecCHOHAIBHOI 00/1acTH

3HaTh:

OIIK-4-31 ba3bl naHHbIX, MaKeThl TPUKIAJHBIX TPOTPaMM U CPEACTBa KOMITBIOTEPHOH rpaduku A permeHns IpoQecCHOHATBHBIX
3ama4

OIIK-1: Cnoco0eH pelmiaTb NPOM3BOACTBEHHbIE U (MJIM) HCCIeA0BATEIbCKHE 321249, HA OCHOBe yHIaMEeHTATbHBIX 3HAHMIA,
3HAHUIH B MEKAUCHUINIMHAPHBIX 00J1ACTAX B 00J1aCTH MeTAJIypru

3HaTh:

OIIK-1-31 Teopernqecm/le 1 TCXHOJIOTHYCCKUE OCHOBBI TUITOBBIX ITPOLECCOB U TEXHOJIOTU I MMPOU3BOACTBA PCAKO3EMCIIbHBIX
METAJJIOB M X COCTMHCHUH

OIIK-2: Cnioco0eH pa3padaThiBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CJIY:Ke0HYI0 JOKYMEHTAINI0, 0pOPMIIATH HAYYHO-
TeXHUYECKHE 0TYeThl, 0030Pbl, My0JHKALMH, PeLleH3HH, IPOCKTHPOBATh U pa3padaThiBaTh NPOAYKIHIO, IPOLECChl H
CHCTeMbI B YCJIOBHSIX HEONPe/IeIeHHOCTH U AJIbTEPHATUBHBIX PellleHUi B MeKIUCUUIUINHAPHBIX 00J1aCTAX

3HaTb:

OIIK-2-31 ITpuHOUIE HanUCaHUs HAy9HO-TEXHUUECKHX OTYETOB, 0030pOB, IMyOIUKAIIH 1 PEICH3HH

IIK-1: Cnocoden MNPOBOJAUTH HAYYHO-UCC/I€10BATEC/IBCKUE U ONBITHO-KOHCTPYKTOPCKUE paﬁOTbl Mo TEMATUKE OPraHu3alnuuu

YMeTh:

ITK-1-Y1 IIpuMeHATh METOIBI aHATN3a PE3yIBTATOB UCCIICIOBAHUI U pa3paboToK

IIK-2: Cnoco0eH npuMeHATh NpodeccHOHAIbHbIC 3HAHUSA /15 CO3JAHUSI THOKHMX, MHOTOLeJIeBbIX H/HUJIH
3Heprocéeperamux NpPorpeccHBHLIX METAJLIYPIHYeCKUX IIPOLECCOB H TEXHOJIOTHYECKHX pelliecHuil mepepadoTku
NEePBUYHBIX H/NIH BTOPHYHBIX CHIPbEBBIX PECYPCOB MeETAJLI0B BLICOKMX TeXHOJIOTHIi

YMmerb:

TIK-2-Y1 Onpenensrts uenu BHITOTHIEMOR pabOThI U MOCIEI0BATENEHOCTD NIEHCTBUH MPH PELICHUH IMOCTABICHHBIX 3a71a4

OIIK-1: Criocoden pemiaTh NpoM3BOACTBEHHbIE M (MJIH) HCCIeA0BaTebCKHE 321241, HA OCHOBE (hyH/1aMeHTAJIbHBIX 3HAHWIA,
3HAHHUI B MEeKTHUCHUIIINHAPHBIX 00J1aCTAX B 00,1aCTH MeTAJLTYPIHH

YMmerb:

OIIK-1-Y1 Pemats npodeccroHanpHble 3a4a4u B 00JaCTH TEXHOJIOTHH MTPOU3BOJCTBA PEAKO3EMENBHBIX METAIIOB UCTIONB3YS
(yHIIaMEHTANBHbIE 3HAHUS

IIK-3: Cnioco6eH ocymecTBISTH MEHEIKMEHT PeCypcoB

YMmerb:

IIK-3-V¥1 IIpoBoauts pacyeT 3¢ (HeKTUBHOCTH HCIIOIE30BAHIUS MATEPHAIOB

OIIK-4: Cnoco0eH HaX0AUTh U NepepadaTbIBaTh HH(pOPManHIO0, TPeOyeMYI0 1/ IPUHATHS PellIecHUl B HAYYHBIX
HCCJIeIOBAHNAX U B IPAKTHYECKON TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOIeTHPOBAHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX MPOBedeHUs 1eTATbHOI0 UCCIeI0BAHUS ISl PellleHUs] CJI0KHBIX 32/1a4 B MPogecCHOHAIBLHOMH 00J1acTH

YMmerb:

OIIK-4-VY1 [IpumeHsTh 0a3bl JaHHBIX, TAKETHI IPUKJIAJHBIX IPOrPaMM U CPEACTBA KOMITBIOTEPHO!N rpaMKy IS HPHHSTHS
peIIeHN B HAYYHBIX UCCIICIOBAHUAX U B TPAKTUICCKON TEXHUUECKON IEATCTHHOCTH

IIK-4: Cnioco6en pa3pabdaTbiBaTh NPeIJI0KEeHUs MO0 MOBHIEHUIO 3G (PeKTHBHOCTH UCNOJIb30BAHUS CHIPHEBBIX H
IHEPreTHYeCKHX PECYPCOB B MPON3BOJACTBE MEeTAJJIOB BHICOKUX TEXHOJIOTHii

Ymern:

I1K-4-VY2 Bribupath 000py10BaHUE IJ151 OCHOBHBIX METAJUTYPIHYECKHUX MPOIECCOB B 00JIACTH MPOU3BOJCTBA PEAKO3EMEITbHBIX
METAJIJIOB U UX COETUHEHNH

OIIK-5: CniocoGeH olleHMBATh Pe3yJIbTaThl HAYYHO-TeXHHYECKHX Pa3padoToK, HAYYHbIX HCCJIeI0BAHMIl 1 000CHOBLIBATH
co0CTBEeHHBIIi BLIOOP, CHCTEMATU3UPYS M 000011as JOCTHKEHUS B OTPACIH MeTAJJIYPIHH U CMEKHBIX 00.1aCTAX

Ymerb:

OIIK-5-Y1 OrenuBath pe3yabTaThl HAYIHO-TEXHUIECKHX Pa3pad0TOK, HAYYHBIX NCCIEAOBAHHUM 10 COBOKYITHOCTH IIPH3HAKOB,
00OCHOBBIBATh BEIOOP ONTHUMANIBHOTO PELICHHS, CUCTEMATH3UPYS K 0000111ast JOCTIKEHHUS B METAJUTYyPTHYECKOH M CMEXKHBIX
0Tpacisax

OIIK-2: Cnocoden pa3padaThIiBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CIY/KeOHYI0 JOKYMEHTALHUIO, 0pOoPMIISITH HAYIHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JHKALMH, PElleH3HH, TPOEKTHPOBATH H Pa3padaThiBaTh NMPOAYKIHUIO, POLECCH H
CHCTEeMBI B YCJIOBHSAX HEONPeAeJTeHHOCTH M ATbTEPHATHBHBIX PelleHN i B MeKINCHUILIHHAPHBIX 00J1aCTAX

YMeTh:

OIIK-2-Y1 O¢popMIaTh Hay9HO-TEXHUYECKYIO, IPOSKTHYIO U CIY)KEOHYIO TOKYMEHTAIHIO 0030DbI, ITyOIMKaINY, PCLCH3NH, B
COOTBETCTBHH TPEOOBAHUSIMHU HOPMOKOHTPOJIS PH OPOPMIICHUN HAyIHO-TEXHHYECKHX OTUETOB




IIK-4: Cnnoco0eH pazpadaTbiBaTh NPEJI0KEHH 10 MOBBIIECHHUIO 3G (PeKTHBHOCTH HCN0/Ib30BAHUS ChIPbEBLIX H
JHepreTH4ecKUX PecypcoB B MPOM3BOJCTBE METAJI0B BLICOKHX TeXHOJIOTHIH

YMmerb:

[1K-4-Y'1 Arann3upoBaTh MPOLECCH H/MIH TEXHOIOTHIECKHUE CXEMBI ITOYIEHHS PEIKO3EMENbHBIX METAIIOB X UX COSANHEHIH
JUIsl BBIOOpA HAIlPaBJIEHUs UX COBEPIIEHCTBOBAHMUS

Baagern:

IIK-4-B1 HaBbikoM 000CHOBaHHOTO BbIOOpa MpoOIEcca W/WIIK TEXHOJIOTUUYECKOW CXeMBbl IPOU3BOACTBA PENKO3EMETbHBIX
METaJJIOB U UX COCANHEHHUH C y4EeTOM 3KOJIOTHYECKUX TPeOOBaHUH 1 SKOHOMHUYECKOH 11€71€CO00pa3HOCTH

IIK-3: Cnoco6eH ocymecTBISITH MEHEIKMEHT PeCypCcoB

Baanernb:

I1K-3-B1 HaBsikoM aHanm3a 3¢ peKTHBHOCTH UCIIOIB30BAaHNS MaTEPHAIIOB

OIIK-5: CriocoGeH olleHMBATH Pe3yIbTATHI HAYYHO-TeXHHYECKUX Pa3padoTOK, HAYYHbIX HCC/IeI0BAHMIT M1 000CHOBBIBATH
co0CTBEeHHbI BHIOOP, CHCTEMATH3UPYS M 000011as1 JOCTHKEHHS] B OTPACIH METAJUIYPIUM H CMEKHBIX 00J1acTAX

Baagern:

OIIK-5-B1 HaBblkamu aHain3a MaTepUaoB, MPOIECCOB U TEXHOJOTHA st 000CHOBAHHOH OIIEHKU pe3yJbTaTOB HAyYHO-
TEXHUYECKUX Pa3pabOTOK U UCClIeOBaHUN

OIIK-2: Cnocoden pa3padaThIBaTh HAYYHO-TEXHUYECKYIO, IIPOEKTHYIO U CIY/KeOHYI0 JOKYMEHTANHUIO, 0popPMIISITH HAYIHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JHKALMH, PElleH3HH, TPOEKTHPOBATH H Pa3padaTbiBaTh NMPOAYKIHUIO, MPOLECCH H
CHCTEeMBI B YCIO0BHAX HEONPeEAeTeHHOCTH M ATbTEPHATHBHBIX PelieHN i B MEeKINCHUILIHHAPHBIX 00J1aCTAX

Baanernb:

OIIK-2-B1 IIpuemaMu 1 METOAaMHU MPUBEIICHNS B COOTBETCTBUE TPEOOBAHHSIM U HOPM CTaHAapPTOB pa3pabOTaHHYIO
JIOKYMEHTAIHI0, (POpMHUPOBaHUEM U 0(OPMIIEHHEM OTYETOB, ¢ coOmoaenneM TpedoBanmsiM [[OCT

OIIK-4: CniocoGeH HaX0AUTh U NepepadaTbiBaTh HHGOPMaLMIO, TPeOyeMylo A1 NPHHATHS PelleHU B HaYYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHNYeCKOi AesiTeIbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeTOBAHNUS VISl PellleHusl CJI0KHBIX 3a1a4 B podeccHoHAILHO 0061acTH

Baanernb:

OIIK-4-B1 HaBeikamu paboThI ¢ MaKeTaMH CIIEIUATN3UPOBAHHBIX IPOTrPaMM

MK-2: CnocoGeH npuMeHATH MPo(ecCHOHATbHBIE 3HAHUS JI5 CO3IaHUSI THOKNX, MHOTOIEJIEBBIX W/HIH
IHEProcOeperaIux NpPorpecCABHLIX METAIYPITHYECKHX MPOLECCOB H TEXHOJIOTHYECKUX PelleHN i mepepadoTkn
TMEePBUYHBIX H/HJIH BTOPUYHBIX CHIPHEBBIX PECYPCOB METAIOB BBICOKMX T€XHOJIOTHIA

Baagers:

ITK-2-B1 HaBpixkoMm (opMupOBaHUS U apryMeHTaIMsl COOCTBEHHBIX CYXXJICHUI W HAYYHOW TO3UINY B 00JIaCTH Pa3padOTKH U
HCCIIEIOBAHUH MPOIIECCOB TIPOM3BOACTBA
pEenKOo3eMeNbHBIX METAJIOB U UX COSANHEHUN

OIIK-1: CniocoGeH pemiaTh NPOM3BOJACTBEHHbIE U (MJIN) HCCIe0BAaTeIbCKHE 32/1a41, HA OCHOBe (PyHIaMeHTAIbHBIX 3HAHMIA,
3HAHUI B MEKTHCIUNIHHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHA

Baanernb:

OIIK-1-B1 HaBBIKOM TEXHOIOTHIECKUX PACUETOB JUIS PEIICHNS MPOU3BOJCTBEHHBIX H/UIH MCCIEA0BATEIBCKUX 33/1a4 B 001aCTH
MPOU3BOJCTBA PEJKO3EMENbHBIX METAIUIOB U UX COSIUHEHHI

IIK-1: Cnocoden MNPOBOJAUTH HAYYHO-UCC/I€10BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1,1 M0 TEMATUKE OPraHu3aluu

Baanernb:

ITK-1-B1 HaBblkoM aHain3a pe3yabTaTOB UCCIICIOBAHUN 1 HAOTIOACHHIA




