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B TOM YHCJIE: 9K3aMeH 3
ayIUTOPHBIE 3AHATHSI 76 KypPCOBO#1 POCKT 3
caMocCTosITeNIbHAs paboTa 14
YacoB Ha KOHTPOJIb 54

Pacnpeneﬂenne YacCoB JUCHHUILIMHBI ITO0 CEMECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 3@2.0)

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 - (POPMUPOBAHIE TEOPETHICCKUX 3HAHUH M MPAKTHIECKUX YMEHHUH 1 HAaBBIKOB B 001aCTH
pecypco- 1 S9HeprocOepeKeH s IeTKUX PEeAKUX METAJUIOB: UCTIOIb30BaHUIO HAYYHOTO T0X0/1a IIPU 1epepaboTKe ChIpbsa U
OTXOJI0B IIPOU3BO/ICTBA JIETKUX PEAKUX METAIIOB C UCIIONB30BaHUEM COBPEMEHHBIX TEXHOJIOTHH; BBIOOPY
TEXHOJIOTHUECKUX CXEM, II03BOJIIOLINX KOMIUIEKCHO UCIIOJIb30BaTh IPUPOAHOE ChIPhE PEAKUX METAIUIOB C yUETOM
9KOJOTUYECKHUX TPeOOBAaHHN 1 IKOHOMHUYECKON IIeIeCO00pa3sHOCTH; IPOBEACHHIO TEXHOJIOTMIECKOT0, IKOIOTHUECKOTO U
HKOHOMHYECKOTO aHAIN30B IIPEUIaraéMbIX CXeM I1epepadoTKU IIPUPOAHOTO ChIPbsI M OTXOA0B POM3BOJICTBA JIETKUX
PEIKHUX METAJUIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM NPOTPAMMBI

Bnox OIT: b1.B.JIB.03

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |Python mist aHamM3a TaHHBIX

2.1.2 | HCTpyMeHTHI IIM(POBOTO MEHEHKMEHTA

2.1.3 |HayuHo-uccnenoBaTenbcKas IPaKTUKA

2.1.4 | Opranuzanusi 1 MaTeMaTHYECKOE INIAHUPOBAHUE SKCIIEPUMEHTA

2.1.5 | OcHOBBI IPOEKTUPOBAHUS M CTPOUTEIILHOTO JIea

2.1.6 |IIpomecch U anmapaTsl IMEKTPOMETAILTYPIHIECKOT0 TPOH3BOICTBA

2.1.7 | Pecypco- u sHeprocoepexeHre B IPOU3BOICTBE JIETKUX PEAKHX METAJLIOB, 4.1

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

2.1.9  |Pecypco- u sneprocoepexeHre B IPOU3BOACTBE TYTOIIABKUX PEIKUX METaJUIoB, 4.1

2.1.10 | Pecypco- u sHeprocOepexeHre B MPOU3BOJICTBE TSHKEIIBIX LIBETHBIX METAIOB U COMYTCTBYIOIIUX AJIEMEHTOB, 4.

2.1.11 | CoBpemeHHBIE METOABI U 00OPYIOBAHHE METALTYPTUH, MAIIMHOCTPOCHUS U MaTepUaIOBEICHHS

2.1.12 | ilmxeHepHbIE pacueTsl

2.1.13  |IIporeccs! u anmapaTsl THAPOMETALTYPTUYECKOT0 IPOU3BOJICTBA

2.1.14 |IIpormeccs! u anmapaTsl THPOMETAIUTYPrUYECKOT0 IPOU3BOACTBA

2.2 JucuuIuInHbI (MOAY/14) M HIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOH JMCHMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npeecTByloniee:

2.2.1 |IloaroroBka K Impomemype 3aIIUThI 1 3alIUTa BEITYCKHOH KBATH(UKAIHOHHOH paboThI

2.2.2  |IIpepnumniuoMHas IpakTHKA

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIUAMHA

OIIK-4: Cnioco0eH HaX0AUTh U NepepadaTbIBaThL HHGOPMALMIO, TPeOyeMYIO A/ NPUHITHSA pelleHUil B HayYHbIX
HCCJIeI0BAHUSX U B MPAKTHYECKOIi TEXHUYECKOH JesITeIbHOCTH, OCYLIeCTBJIATh MOICTHPOBAHNE, AHAIN3 H IKCIEPHMEHTHI
B IleJISIX TPOBedeHHs 1eTAILHOI0 UCCIeOBAHMS UISl pellleHHs CI0XKHBIX 327124 B Ipod)ecCHOHANBHOI 001acTH

3HaTb:

OIIK-4-31 ba3sl JaHHBIX, TAKETHI MPUKIAHBIX TPOTPaMM U CPEACTBAa KOMITBIOTEPHOH IrpaMKH TS PEIIeHHUS MTPOheCcCHOHANTBHBIX
3a1a4

IIK-3: CnocodeH ocylecTBIAATHL MEHEIKMEHT PecypcoB

3HaTh:

TIK-3-31 Cnoco6s! pacuera 3¢ (EKTUBHOCTH MCTIONB30BAHUS MaTEPUAIOB
Teopernueckue 1 TEXHOJIOIMYECKNE OCHOBBI IIPOTPECCUBHBIX TEXHOJIOTUH M HOBEHIIIMX CIIOCOO0B MHTEHCU(HUKALINH
METaJLTypTHYeCKHX IIPOIECCOB MPON3BOCTBA IBETHBIX METALIOB

ITIK-2: Cnoco0eH npuMeHATh NpodeccHOHa/IbHbIC 3HAHUSA /15 CO3JAHUSI THOKHUX, MHOIOLeJIeBbIX H/HUJIH
3Heprocéeperamux NpPorpeccHBHLIX METAJLIYPIHYeCKUX IIPOLECCOB M TEXHOJIOTHYECKHX pelliecHuil mepepadoTku
NEePBUYHBIX H/UIH BTOPHYHBIX CHIPbEBBIX PECYPCOB MeETAJLI0B BLICOKMX TeXHOJIOTHii

3HaTh:

[1K-2-31 Hayunslie mpo6iaeMsl 10 TeMaTHKE IIPOBOJUMBIX UCCIEIOBAHUH U pa3paboTOK

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

3HaTb:

ITK-1-31 MeToabl MpOBeACHHSI UCCIIEIOBAHNHN U Pa3paboToOK

OIIK-5: CriocoGeH olleHMBATh Pe3y/IbTaThl HAYYHO-TEXHHYECKHX Pa3padoToK, HAYYHbIX HCCJIeI0BAHMIl H 000CHOBLIBATH
cO0CTBEeHHBIIi BLIOOP, CHCTEMATU3UPYS M 000011as1 JOCTHKEHUS B OTPACIH METAJIYPIHH U CMEKHBIX 00.1aCTAX




3HaTh:

OIIK-5-31 ®yHnaMeHTanbHbIe TPOOIEMBI IIBETHOH METaILTypruu

OIIK-1: Crioco6en pemiaTh NpoM3BOACTBEHHbIE H (MJIH) HCCIeA0BaTebCKHE 321241, HA OCHOBE (hyH/1aMeHTAJIbLHBIX 3HAHNIA,
3HAHUI B MEeKTUCIUNIINHAPHBIX 00J1aCTAX B 00,1aCTH MeTAJLTYPIrHH

3HaTh:

OIIK-1-31 Teopernueckye U TEXHOJOTMYECKHE OCHOBBI THUIIOBBIX MPOLIECCOB M TEXHOJIOTHH MPOU3BOICTBA [IBETHBIX METAJIOB U
UX COETUHEHUI

IMK-4: Cnioco6en pa3padaTbiBaTh NPeIJI0KEHU M0 MOBHIMEHUIO 3P (PeKTHBHOCTH UCNOJIb30BAHUS CHIPHEBBIX H
JHEPreTHYECKUX PECYPCOB B MPOU3BOICTBE METAJIIOB BHICOKHX T€XHOJIOTHA

3HaTh:

ITK-4-31 TeopeTnveckre u TEXHOJOTMIECCKHE OCHOBBI TPOTrPECCUBHBIX TEXHOIOTHI U HOBEHIIMX CIOCOOOB HHTECHCU(DHKALIIH
METAJUTypTUIECKUX MPOIIECCOB MPOU3BOJICTBA IIBETHBIX METAJLIOB

OIIK-2: Cnioco0eH pa3padaTbiBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CJIY:Ke0HYIO JOKYMEHTAINI0, 0pOPMJIATH HAYYHO-
TeXHUYECKHUE 0TYeThl, 0030Pbl, My0JHKALMH, PeLleH31H, IPOeKTHPOBATh U pa3padaThiBaTh NPOAYKIHIO, IPOLECChl H
CHCTEMBI B YCJIOBHUSIX HEONPENAETEHHOCTH M AIbTEPHATHBHBIX PellleHN i B MEeKIUCHUILINHAPHBIX 00J1aCTSIX

3HaTh:

OIIK-2-32 ba30BbIe NPUHIMITE IPOCKTUPOBAHUS U Pa3pabOTKH MPOIyKIIUH

OIIK-2-31 [IpuHIUIbI HAKCAHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKAIMiA U perieH3uit

IIK-4: Cnioco6en pa3padaTbiBaTh NPeNJI0KEeHUs MO0 MOBBIMEHUIO 3G (PeKTHBHOCTH UCNOJIb30BAHUS CHIPHEBBIX H
IHEPreTHYeCKHX PECYPCOB B MPON3BOJACTBE MEeTAJJIOB BHICOKUX TeXHOJIOTHii

Ymern:

ITK-4-Y1 OnpenensaTh ey BHIMOTHIEMON pabOThI M MOCISIOBATENLHOCTh NSHCTBUI MO MOBBIMICHHIO 3P (EKTHBHOCTH
WCTIOJIb30BaHUS CHIPHEBBIX M SHEPTETHYECKUX PECYPCOB B TIPOM3BOCTBE METAIUIOB BHICOKHX TEXHOJIOTHIA

IK-3: CniocodeH ocyiecTBIATHL MEHEIKMEHT PecypcoB

YMmerhb:

ITK-3-V1 Beibupatb 060py0BaHHE AJI51 OCHOBHBIX METAJUTYPIHIECKUX MPOIIECCOB B 00JIACTH MPOM3BOICTBA IIBETHBIX METAIOB U
HUX COETUHEHNHN

IIK-2: CnnocodeHn npuMeHsTH NpodeccuoHaIbHbIE 3HAHUS [JIS1 CO3IaHUs THOKUX, MHOTOLIeJIEBBIX H/HJIH
3Heprocéeperarmux NPOrpeccCHBHbIX METAJUIYPIU4eCKUX IPOLECCOB M TEXHOJIOTHYEeCKHX pellleHuil nepepadoTku
NMEePBUYHBIX U/MJIH BTOPUYHBIX CHIPHEBBIX PECYPCOB METAI0B BBICOKMX T€XHOJIOTUIA

YMmerb:

TIK-2-Y1 Onpenensrs nenu BHITOTHIEMOR pabOThI U MOCIEIOBATENEHOCTD IEHCTBUH MPH PEICHUH IMOCTABIEHHBIX 3a1a4

IIK-1: Cnocoden MPOBOJAUTH HAYYHO-UCC/I€I0BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE paﬁOT])I 0 TEMATUKE OPraHu3alu

Ymern:

ITK-1-V1 IIpuMeHATh METOBI aHAIN3a PE3yIbTaTOB HCCIICIOBAHUN U Pa3paboToK.

OIIK-4: CniocoGeH HaX0AUTh U NepepadaTbiBaTh HHGOPMaLHIO0, TPeOyeMylo A1 NPHHATHS PellleHU B HAY4YHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYILEeCTBISTh MO/IeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeTOBAHNUS JUISl PellleHus] CJI0KHBIX 32124 B MpodeccHoHAILHO 00,1acTH

YMmerb:

OIIK-4-Y1 IIpumeHsaTh 6235l JaHHBIX, HAKETHI IPUKIAJHBIX IPOTPaMM U CPEACTBA KOMIIBIOTEPHOM rpaMKU [T IPHUHATHS
pelIeHni B HAy4HBIX UCCIEA0BAHUSX U B IPAKTHUECKOH TEXHUUECKOH AeATeNbHOCTH

OIIK-2: Cnocoden pa3padaThIBaTh HAYYHO-TEXHUYECKYIO, IIPOEKTHYIO U CIYKeOHYI0 JOKYMEHTANHUIO, 0popPMIISITH HAYIHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JIHKALMH, PElleH3HH, TPOEKTHPOBATH H Pa3padaTbiBaTh NPOAYKIHUIO, POLECCHI H
CHCTEeMBI B YCI0BHSAX HEONPeEAeIeHHOCTH M ATbTEPHATHBHBIX PelleHN i B MEeKINCHUILIHHAPHBIX 00J1aCTAX

Ymern:

OIIK-2-Y1 OdopMiIaTh HAYIHO-TEXHHUECKYIO, IPOSKTHYIO U CIYKEOHYIO TOKYMEHTAITUIO 0030DbI, My OIMKAIINH, PEIICH3HUH, B
COOTBETCTBHH TPEOOBAHUSIMHU HOPMOKOHTPOJIS TIPH OPOPMIICHUN HAyIHO-TEXHHYECKHX OTUETOB

OIIK-1: Cnioco0eH pemiaTh NpPOU3BOACTBEHHbIE U (WJIM) HCCIEA0BATEbCKHE 321241, Ha 0CHOBE QyHAaMeHTAJIbHBIX 3HAHUI,
3HAHMIT B MEeKAMCIUIIJIMHAPHBIX 00/1aCTSAX B 00/1aCTH METAJLIYPIruu

Ymerb:

OIIK-1-Y1 Pemiats THIIOBBIE MPOGECCHOHANBHBIC 331a49K B 00JIACTH METAJUTYPTUH IBETHBHIX METAJIOB UCTIONB3YS
(yHIamMeHTabHbIE 3HAHUS




OIIK-2: CnocoGeH pa3padaTblBaTh HAYYHO-TEXHHYECKYI0, IPOCKTHYIO U CJIYKEOHYI0 JOKYMEHTALMIO, 0)OPMJIATL HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBAThL U pa3padaTbIBaTh NPOAYKIMIO, TPOLECCHI U
CHCTEMBI B YCI0BHAX HEONPEAEJCHHOCTH M A1bTEPHATHBHBIX PelicHAI B MEKIUCIUILIHHAPHBIX 00J1aCTAX

YMmerb:

OIIK-2-Y2 BbINOTHATE 3JIEMEHTHI IPOEKTa

OIIK-5: Crioco6eH oLleHMBATH Pe3yJIbTATHI HAYYHO-TeXHHYECKHX Pa3padoToK, HAYYHbIX HCCJIeI0BAHMIl 1 000CHOBBIBATH
c00CTBEHHBII BbIOOP, CUCTEMATHU3MPYS U 000011asl TOCTHKEHHUS B OTPACIH METAJIYPIUM U CMEKHBIX 00J1aCTAX

YMmerh:

OIIK-5-Y1 OrneHuBath pe3yabTaThl HAYYHO-TEXHUUECKHX Pa3pad0TOK, HAYYHBIX UCCICAOBAHUI IO COBOKYITHOCTHU IIPH3HAKOB,
000CHOBBIBATh BEIOOP ONTHMAIBEHOTO PEIICHUS, CUCTEMATU3UPYS 1 0000111ast JOCTHKESHUS B METAJUTyPTUISCKON U CMEKHBIX
oTpacisax

IIK-4: Cnnoco0eH pa3padaTbiBaTh NPEJI0KEHH 110 MOBBIIEHHUIO 3G (PeKTHBHOCTH HCNI0/Ib30BAHUS ChIPbEBLIX H
JHepreTH4ecKUX PecypcoB B MPOM3BOJCTBE METAJIOB BLICOKHX TeXHOJIOTHIH

Baanernb:

I1IK-4-B1 HaBeikamu B aHaM3€ HCIOIB30BaHUS 000PYIOBAHUS JIJIsI MOBBIIEHHUS 3PPEKTUBHOCTH MPOU3BOJICTBA METAIIIOB
BBICOKHMX TEXHOJIOTUI

OIIK-1: CniocoGeH pemiaTh NpOM3BOJACTBEHHbIE U (MJIN) HCCIe0BAaTeIbCKHE 321a41, HA 0CHOBe (PyHIaMeHTAIbHBIX 3HAHMIA,
3HAHUI B MEKTHCIUNIHHAPHBIX 00JIACTAX B 00J1aCTH METAJLUIYPIrHA

Baagern:

OIIK-1-B1 HaBbIKOM THITOBBIX TEXHOJIOTHUECKUX PAacUeTOB AT PEIICHUs TPOU3BOJICTBEHHBIX M/HIIH UCCIENOBATEIBCKUX 33134 B
00J1acTH IPOU3BOCTBA IIBETHBIX METAIJIOB U UX COSANHEHHH

IIK-3: Cnoco0eH ocylecTBISATH MeHEIKMEHT pecypcoB

Baanernb:

I1K-3-B1 HaBbikamu aHanm3a 3eKTHBHOCTH HCIIOIH30BaHUS MaTECPHATIOB I[BETHBIX METAJIOB M UX COCAMHEHHN

OIIK-4: CniocoGeH HaX0AUTh U nepepadaTbiBaTh HHGOPMaLKIO, TPeOyeMyIo A1 NIPHHATHS PellleHUH B HAY4YHbIX
HCCJIeIOBAHUAX M B IPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYILEeCTBISTh MO/IeTHPOBAHNE, AHAJU3 U IKCIEPHMEHTBI
B LleJIAIX IPOBeIeHNs 1eTAILHOI0 HCCJAeJ0BAHMA ISl PelleHAs CI0XKHBIX 32124 B IPo¢)ecCHOHANIBHOI 00/1acTH

Baagern:

OIIK-4-B1 HaBblkaM¥ IPOEKTHOH NESITENBHOCTH B COCTABE KOJIEKTHBA

OIIK-5: Crioco6eH oLleHMBATH Pe3yJIbTATHI HAYYHO-TeXHHYECKHX Pa3padoToK, HAYYHbIX HCCJIeI0BAHMII 1 000CHOBBIBATH
c00CTBEHHBII BbIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHUS B OTPACIH METAJJIYPIUM U CMEKHBIX 00J1aCTAX

Baaaernb:

OIIK-5-B1 HaBeikamu aHaJIM3a MaTePHAIIOB, IIPOIIECCOB M TEXHOJIOTHI U1 000CHOBAaHHOW OIICHKH PE3yJIbTATOB HAYyYHO-
TEXHUYECKUX Pa3pabOTOK M UCCIICTOBAHUN

IIK-1: Cnnoco6eH npoBOANTH HAYYHO-HCCIIEI0BATEIBCKIE H ONIBITHO-KOHCTPYKTOPCKHE PAa0OTHI 10 TEMATHKe OPTaHU3alUI

Baanernb:

[1K-1-B1 HaBsIkoM B IpOBEAECHUN aHAIN3a PE3yIbTATOB U HAOIIOACHUIT

IK-2: CnocoGeH npuMeHATH MPo(decCHOHATbHBIE 3HAHUS 1JI5 CO3IaHUSI THOKNX, MHOTOIeJIEBBIX W/HJIH
IHEProcHeperaIux NPorpecCHBHLIX METAJIIYPTHYECKHX MPOLECCOB H TEXHOJIOTHYECKUX pPelleHn i nepepadoTkn
NMEePBUYHBIX H/HJIH BTOPUYHBIX CHIPHEBBIX PECYPCOB METAI0OB BBICOKHX T€XHOJIOTHIA

Baanernb:

ITK-2-B1 HaBsikoM B aHanmu3e 3()(H)EeKTHBHOCTH UCIIOJIb30BAHUN MAaTECPUAIOB
HagbikoMm B popMUpOBaHHUYT U apTyMEHTAIIUN COOCTBEHHBIX CYKICHHMA U HAyIHOU TIO3UIMH B 00JIACTH Pa3pabOTKH U MCCIEIOBAHMMA
MPOIIECCOB MPOU3BOJCTBA

OIIK-2: CniocoGeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYI0, IPOCKTHYIO U CJIYKEOHYI0 JOKYMEHTALMIO, 0POPMJIATL HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBAThL U pa3padaThIBaTh NPOAYKIMIO, IPOLECCHI H
CHCTEMBI B YCI0BHAX HEONPEAEJCHHOCTH M ATbTEPHATHBHBIX PelIcHAI B MEKIUCIUILIHHAPHBIX 00J1aCTAX

Baaaernb:

OIIK-2-B1 Ilpremamu 1 METOAaMH MPUBEICHUS B COOTBETCTBUE TPEOOBAHHUSIM M HOPM CTaHIAPTOB Pa3pabOTaHHYIO
JOKyMEHTAIHIo, popMupoBaHHuEeM 1 0pOPMIICHHEM OTUYETOB, ¢ cobmonerrneM TpeboBanusaM ['OCT. HaBsikamu poeKTHOM
JIEATeTIFHOCTH B COCTaBE KOJUICKTHBA




