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1. HEJIX OCBOEHUA

1.1 | I3y4eHue TUCIUIIIMHBI 1aéT BO3MOXKHOCTE C(hOPMHUPOBATE Y 00yUAIONIIXCS IPEACTaBICHUS O 3aKOHOMEPHOCTSIX
(hopMUpPOBaHUS MaTePUAITBHBIX U SJHEPTETUUECKUX OTOKOB B IIPOU3BOJICTBEHHOM IIMKJIE COBPEMEHHBIX HHTETPHUPOBAHHBIX
KOMOWHATOB YEPHOH U LBETHOM METAIUTypPTHHU U NPEANPUATHI BTOPUYHOM MeTamtypruu. [IpuBogurcs moxpooHast
nHpOpManus 0 MapamMeTpax IMPON3BOICTBEHHOTO H TII00ATFHOTO PEIUKIMHTA METAUIOB M MAaTEPHAIOB, CTPYKTYpe
CBIPBEBOTO 0OeCHedeH s IPEIIPUITHI IPUPOTHBIMU U BTOPUYHBIMH PECYPCaMH BCEX BUIOB, BEIOPOCAX, HMEIOIMIUX

MECTO Ha BCEX CTaUSAX KU3HEHHOTO IMKJIa METAJIUIMYECKUX u3enuil. B nporecce 00yueHus CTyA€HTHI OTy4YatoT

HaBBIKY aHAJIM3a PbIHKA IPUPOIHBIX U BTOPUYHBIX PECYPCOB METAJUIOB U MAaTEPUAJIOB, YIIPABICHUS IOTOKAMU
MaTEpPHUAIOB U HEPIHU.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM ITIPOT'PAMMBI

Brox OIT: B1.B.JIB.10

2.1 TpeboBanus K npe)IBali)nTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | CoBpeMeHHbIE HHCTPYMEHTAIbHBIC METO/IBI M CPECTBA KOHTPOJIIS TapaMeTPOB PabOTHI METAJLTypPTHUECKUX arperaToB

2.1.2 | KommbproTepHOE MPOEKTUPOBAaHUE MPOIIECCOB U TexHOIoTHIE OM/]

2.1.3  [KoHcTpyupoBaHue IUTEHHONU OCHACTKY, pa3aen 1

2.1.4 | MeramnoBenenue, 9acthb 1

2.1.5 |Merannyprus TyrollaBKUX U PacCESHHBIX PEJKUX METAIIOB

2.1.6 |Merannyprus TSOKENbIX IIBETHBIX METAIUIOB

2.1.7 |Meronpl aHanu3a CTPyKTYpbl METAJUIOB U CIUIABOB

2.1.8 [Merponorus 1 H3MepUTENbHAs TEXHUKA

2.1.9 | IIpou3BOJACTBO OTJIMBOK M3 CIUIABOB LIBETHBIX METAJIOB

2.1.10 | CoBpeMeHHBIE METOIbI TPOU3BOJICTBA CIJIOMIHBIX U MOJIBIX U3ICTHHA

2.1.11 |Teopus 1 TEXHOJIOTHS IIPOU3BOJICTBA CTAIH B AJIEKTpOIIEHaX

2.1.12 | TermoTexHHUKA U SKOJAU3AMH METAILTYPTUYECKHUX TIeueit

2.1.13 | TexHosioruu U 060PyA0BaHHUE 151 MOAMDUKAIIUK TOBEPXHOCTH

2.1.14 | TexHONOTHS KOMIIO3UIIMOHHBIX MaTEPHAIIOB

2.1.15 | IH)XKMHUPHHT MAIllMH U arperaToB NPOU3BOJICTBA METAIIOU3IEIINI

2.1.16 |Jlorucruka 1 3KOJM3aiH TEXHOIOTUH YEPHON METaILTypriH

2.1.17 | Meramtyprus aJllOMUHHSI 1 MarHus

2.1.18 | MHOTOKOMIOHEHTHbIE JUArPAMMBI COCTOSHHS

2.1.19 |HayuHble OCHOBBI HAaHECEHMS] IOKPBHITUI

2.1.20 | OGoramienue pyn

2.1.21 |OGopynoBanue I MPOLECCOB TOPOIIKOBOH METaJLTypTHH

2.1.22 | O6opynoBaHUE U TEXHOJIOTUH CTANCTIABIIIBLHBIX [IEXOB

2.1.23 | OcHOBBI OM3HECA B METAJUTYPTHH

2.1.24 | OcHOBBI MUHEPAJIOTHH 1 TIeTporpaduu

2.1.25 | OCHOBBI 3JEKTPOMETAIUTY PrUUE€CKOTO MPOU3BO/ICTBA

2.1.26 |Ilpuxnagnas xpuctamuiorpadus

2.1.27 |IlpoexTHpOBaHHE TEXHOJIOTHH H3TOTOBICHHS OTIUBOK

2.1.28 |IIpou3BOACTBO CTalld B KOHBEPTEPAX

2.1.29 |TIpouecchl GopMOBaHHS U CIICKAHUS METALIHYECKUX MTOPOIIKOB

2.1.30 | PecypcocbepexeHue 1 3KOIO0TUsI COBPEMEHHBIX MPOLIECCOB 00pabOTKK METANJIOB JaBICHUEM

2.1.31 | PenMKIMHT METAJII0B

2.1.32 | Teopust MHAYCTpHAJIBHBIX IPOLIECCOB AehOPMALIMOHHON 00pabOTKM METAJIOB U CIUIAaBOB

2.1.33 | Teopus TepMuueckoii 00pabOTKH METAJIOB K OCHOBBI DKCIIEPUMEHTA

2.1.34 | TexHONIOTHS TUTEHHOTO MPOU3BOACTBA

2.1.35 | ®u3uKO-XUMHUYECKUE IPOLECCH] B JINTCHHOM IIPOU3BOJICTBE

2.1.36 | ledeKTbl KpUCTATHYECKON PEMIETKH U MEXaHUIECKHE CBOHCTBA CILIABOB

2.1.37 | MHxkeHepHbIE pacueThl B METAIULypIUu

2.1.38 |Mertonas! ucciienoBaHus CBOMCTB METAJIOB U CIIJIABOB

2.1.39 | Opranusanus 1 MaTeMaTHYECKOE IIJIAHUPOBAHKE SKCIIEPUMEHTA

2.1.40 | Opranuueckas XUMUs B METAJUTypIUU

2.1.41 | OcHOBBI MUPO- U TUAPOMETAIUTYPTHUECKOTO MPOU3BO/ICTBA




2.1.42

OCHOBBI TEOPUH TUTEHHBIX IPOLECCOB

2.1.43 |IloTpeburenbckue CBOHCTBA METALITYPrU4ecKOi MpoIyKINH
2.1.44 |Ilpouecchl MOJIyYEHUs] METAIIIMUECKHUX ITOPOILKOB
2.1.45 |CsIpbeBas u SHepreTHdecKas 6e30MacCHOCTb MPEAIPUITHI
2.1.46 |Teopus 00pabOTKM METAIUIOB JaBJICHHEM U (DH3MUECKIE OCHOBHI INIACTHIECKOH edopmanum
2.1.47 | TepmonuHamMuKa M KHHETHKA METAJUTYPTHYECKUX TPOIIECCOB
2.1.48 | Texnonormueckne U3MEpeHHs 1 MPHOOPHI
2.1.49 | TexHOIOTHYECKUE MPOLIECCH IITACTHIECKOI 00pabOTKH METAJIOB M CIIABOB
2.1.50 |ARTCAD
2.2 Jucuumianubl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOXOIUMO KaK
npeecTByoIIee:
2.2.1 | 3amuTHBIC MOKPHITUS HA METAJUIONPOIYKIIUH
2.2.2 | HpopMannoHHbIE TEXHOJIOTHH B Ae()OpMaIIHOHHONH 00paboTKe METAIIIOB
2.2.3 | KoMmiekcHOe HCHOIb30BaHUE CHIPbS U TEXHOTEHHBIX MAaTEPHUAIIOB
2.2.4 | KoHCTpYyKIHOHHBIE TOPOIIKOBBIE MaTEpHaIbl O0IIEMAITHHOCTPOUTENFHOTO U CHIEUAIEHOTO Ha3HAYESHHUS
2.2.5 |MarepuanoBeneHue 1 TepMo0OpabOTKa METAIIOB U CIIJIABOB
2.2.6 |MarepuanoBeneHre HEMETAIMIECKIX MaTepPUaloB
2.2.7 |Meroas! HccaenOBaHUS TEXHOIOTHUECKUX IIPOIIECCOB U 000PYJOBaHHUS
2.2.8 |Meronbl OLICHKU KauecTBa U UCCIAEIOBAHUSA METAJLLyPrHYECKUX CBOMCTB TEXHOTCHHOTO ChIPbsS U BTOPUYHBIX PECYPCOB
2.2.9 |MogenupoBaHue IPOLECCOB M 0OBEKTOB B METAIITYPIUI
2.2.10 |Hawmnyuimme A0CTyIHbIE TEXHOJIOIMU B METAJULyprUU
2.2.11 |OO6opynoBaHHE TNTEHHBIX IEXOB
2.2.12 | OCHOBBI aIIUTUBHBIX TEXHOJIOTHHA
2.2.13 | OcHOBBI IPOIIECCOB CAMOPACIIPOCTPAHSIOIIETOCS BEICOKOTEMITEPATYPHOTO CHHTE3a
2.2.14 |IlpoekTupoBaHHE HOBBIX U PEKOHCTPYKLMSI JEUCTBYIOLIUX JIUTEHHBIX LIEXOB
2.2.15 |IIpou3BoAcTBO OGJArOPOIHBIX METAILIOB
2.2.16 |IIpon3BOACTBO JIETKMX METAJIOB
2.2.17 |1Ipou3BoACTBO OTIMBOK U3 CIUIABOB I[BETHBIX METAJIOB
2.2.18 |IIpou3BOACTBO PEKUX METAIIOB
2.2.19 |IIpou3BOJCTBO CIUTKOB U3 CIIJIABOB L[BETHBIX METAJLIOB
2.2.20 | CoBpemMeHHBIE METOIBI UCCIIEA0BAHUS METAJUINYECKUX MaTepPUaIoB
2.2.21 | CoBpeMeHHbBIE IPOLECCH B METAITYPIrHH U MaTEpUATIOBEACHUN U METOABI UX UCCIEIOBAHMUS
2.2.22 | CuenuanbHbIe CIIOCOOBI TUTHS
2.2.23 |Teopus MeTaJLTyprHYECKUX MPOIECCOB
2.2.24 |TepmoaumHaAMHUYECKHE pacdeTsl X aHATN3 (Pa30BBIX AMArpaMM MHOTOKOMIIOHCHTHBIX CHCTEM
2.2.25 |TexHonOTHH 3aIIUTH 000PYAOBAHUS U METAIUIONPOTYKIIUH OT KOPPO3HHU
2.2.26 |TexHoIOTHUECKUE MPOLIECCH IITACTHIECKOI 00pabOTKH METAJIOB U CIIABOB
2.2.27 | TexHONMOTHS KOMIIO3UIIMOHHBIX MaTEPHAIIOB
2.2.28 | Okoynorus MeTaJTypruieckoro Npou3BOICTBa
2.2.29 | ABromaruzanus MamuH 1 arperatoB OM/]
2.2.30 |JlmarHocTHKa U 3KCHEPTH3a KOPPO3HMOHHBIX Pa3pyLIEHUH METAJIIOB
2.2.31 | JIlu3aiiH TUTOTO M3ACIHS
2.2.32 |/IHHOBalMOHHBIE TEXHOJIOTHHU U 000pyJOBaHUE (EePPOCIIIABHOTO IIPOU3BOICTBA
2.2.33 | KoMmeKcHOE UCMOJIb30BAHHE ChIPbs U OTXO0B MNIMHO3EMHON MPOMBIILIEHHOCTH
2.2.34 | KomnbroTepHOE MPOSKTUPOBAHUE U MHKUHUPHUHT
2.2.35 |MatepuanoBequeckiue OCHOBBI IIPOU3BOJICTBA TBEPABIX CINIABOB
2.2.36 | Metoap! aTTeCTallMM HAHOCTPYKTYPUPOBAHHBIX MTOBEPXHOCTEN
2.2.37 | MopenupoBaHue TEXHOJIOTHYECKUX MPOIIECCOB
2.2.38 | MoHUTOPHHT pabOTHI METATY PrUIECKOTO MPeIIpUSITUSL
2.2.39 | OcHOBBI TEOPHH CBAPKH M MAWKU JTUTHIX U3AENUil
2.2.40 |OcoOGeHHOCTH MOTYYEHHUS BBICOKOTOYHBIX OTIHBOK
2.2.41 |OtnuBKH I METAJUTYPIrHIECKOI ¥ TOPHOIOOBIBAOMIEH OTpacieit
2.2.42 |IlopomKOBble MaTe€pUabl Ui IEKTPOTEXHUUECKOH IPOMBIIIIEHHOCTH. TyromiaBkue NOpOIIKOBbIE MaTEPHAIIbL




2.2.43 |IlpuxnagHas TepMOJMHAMMKA M KHHETHKA METATyPIUYeCKUX MPOLECCOB

2.2.44 |IIpou3BoJCTBO IMPSIMOBOCCTAHOBIEHHOTO JKene3a

2.2.45 |TIpoMpluuTeHHAst SKOJIOTHS U TEXHOJIOTHH JeKapOOHU3auU

2.2.46 |PasnuBka cTanu u creldneKTpOMETaLTyprust

2.2.47 |Pecypco- u sHEprocOeperaroniie TeXHOJIOTHH IPOU3BOICTBA OIATOPOIHBIX METAIIOB

2.2.48 | Pecypco- u sHEprocOeperaromme TEXHOJIOTHH TPON3BOJICTBA MEIH, HUKENS U COMYTCTBYIOIINX 3JIEMEHTOB

2.2.49 | Pecypco- u sHEprocoOeperaronue TEXHOJIOTHH TPONU3BOJICTBA TYTOIUTABKUX M PACCESTHHBIX PEIKHX METAIUIOB

2.2.50 | CBC-TexHOI0TUY OJIy4YeHHs HEOPTaHUYECKUX MaTepUaIoB

2.2.51 | CoBpeMeHHBIC TPOU3BOICTBEHHBIE TEXHOJIOTHH

2.2.52 | TemosHepreTuka U BTOPUIHBIE SHEPTOPECYPCHI

2.2.53 | Texunonoruu Big Data

2.2.54 | TexHOJOTHS UHIYCTPHAIBHBIX IPOLECCOB AS(POPMAIIMOHHONW 00pabOTKH METAJUIOB U CILIABOB

2.2.55 |ludpoBoe MoaennpoBaHue nporeccoB U nHCTpyMeHTa OM /]

2.2.56 | DxoausaiiH U 3elIeHble TEXHOIOTHU

2.2.57 | OkonorHs AMTEHHOTO MPOU3BOACTBA

2.2.58 | AnouTUBHBIE TEXHOJIOTHH B JIUTEHHOM MIPOU3BOICTBE

2.2.59 | Ananu3 1aHHBIX U AHAJTUTUKA B IPUHATHU PEIICHUH

2.2.60 |Addunax 61aropoaHBIX METALUIOB

2.2.61 |3amuTa HHTEIUIEKTYaIbHOW COOCTBEHHOCTH U MAaTEHTOBEICHIE

2.2.62 |UmxeHepus OMOMOBEPXHOCTEH

2.2.63 |/HHOBaLMOHHOE IPOU3BOJCTBO BEICOKOJIETUPOBAHHON CTAIH U CIUIABOB

2.2.64 |KoHcTpynpoBaHH€E U MOJIETUPOBAHIE METAIIIMYECKUX MaTepUaIoB

2.2.65 |Marepuansl Ha OCHOBE yIJIepoaa

2.2.66 |MeramioBeacHNE, 4acTh 3

2.2.67 |MeTamtypru4ecKue METo/Ibl IepepadOoTKN IIPOMBIIIICHHBIX U OBITOBBIX OTXO/I0B

2.2.68 | MeToapl 1 HHCTPYMEHTHI OEPEIITUBOTO MTPOU3BOICTBA

2.2.69 | MopaenupoBaHHe JIUTEHHBIX MPOIIECCOB

2.2.70 | ObecnieueHre eAMHCTBA U3MEPEHUN TPUOOJIOTHYECKUX U MEXaHUYECKUX CBOWMCTB

2.2.71 | O6paieHue co nIaKaMu U uIaMaMu

2.2.72 |IlnaHupoBaHUE IKCIIEPUMEHTA

2.2.73 | Pa3paboTka 1 peanusauus NpeInpuHIMAaTEIbCKIX POEKTOB

2.2.74 | Pecypco- u sHEeprocOeperaronife TEXHOIOTUH IPOU3BOACTBA AJTIOMUHUS K MarHUsI

2.2.75 |Pecypco- u sHEprocoeperaronie TeXHOJIOTUH MIPOU3BOACTBA PEIKO3EMEIbHBIX U PaIHOAKTUBHBIX METAILIOB

2.2.76 |CoBmMemeHHBIe IpoLecCH e(hopManuOHHO-TepMHUIECKON 00paboTKH

2.2.77 | TepMoaMHAMHUYECKHE PACUETHl MHOTOKOMIIOHEHTHBIX JUATPAMM COCTOSIHUS

2.2.78 | TexHOT€HHOE CBIPbE U BTOPUYHBIE PECYPCHI

2.2.79 | TexHOJIOTUYECKHE OCHOBBI aIUTUBHOIO IPOU3BOCTBA U CIELUAILHON 3JIEKTPOMETAIUTYPIUU

2.2.80 | Okomoruueckas 3KcIepTH3a

2.2.81 |HayuHo-nccienoBarensckas padbora

2.2.82 |HayuHo-nccienoBatensckas padora

2.2.83 |HayuHo-nccienoBartensckas padora

2.2.84 | Hay4Ho-ucchenoBatenbckas pabora

2.2.85 |HayuHo-uccnenoarenbckas paboTa

2.2.86 |HayuHo-uccnenoarenbckas paboTa

2.2.87 |HayuHo-uccnenoBarenbckas paboTa

2.2.88 |IloaroroBka K mpoLeaype 3alUThl U 3aIUTa BBITYCKHOMN KBaTU(PHUKALIMOHHON paboThI

2.2.89 |IloaroroBka K MpoLeIype 3alIUThl U 3aIUTa BBITYCKHOHN KBaTU(PHUKALIMOHHON paboThI

2.2.90 |IloaroroBka K mpoLeaype 3alIUThl U 3aIUTa BEITYCKHOHN KBaTU(PHUKALIMOHHON pabOThI

2.2.91 |IloaroroBka K MpoLenype 3alIUThl U 3aIUTa BBITYCKHOH KBaTU(PHUKALIMOHHON PabOThI

2.2.92 |IloaroToBKa K IpOLEIype 3alIUTHI U 3aIIUTa BRITYCKHOHN KBAIU(HUKAITMOHHON pabOThI

2.2.93 |IloaroToBKa K IpOILEIype 3aIIUTHI U 3aIUTA BRITYCKHOH KBAITN(HUKATIOHHON PaOOTHI

2.2.94 |IloaroToBKa K IpOIEIype 3aIIUTHI ¥ 3aIINTA BEITYCKHON KBATN(HUKAIIOHHON PabOTHI

2.2.95 | B3P u 3neprocoepexeHne




2.2.96 |CsIpbeBas u sHepreTHyecKast 6e30MaCHOCTb MPeANPUITUIL

3. PE3YJIbTATBI OBYYEHUA 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIISAMUA

IIK-2: CnnocodeH k aHAJIM3Y H CHHTE3Yy B TEXHOJIOTMU MATEPHAJIOB

3HaTh:

[1K-2-31 3HaTh 3aKOHBI YIPaBICHUS PECypcaMy, CaMOCTOSITENIbHO aHATM3HPOBATh COCTOSIHUE JEN C PeCypcaMu B PETHOHE U
IPEANPUATUN

IK-3: CnocoGen pa3padaTsIBaTh NpeIJIOKeHUs 10 BHEAPEHUIO B IIPOM3BO/ACTBO HOBOI TEXHUKH U TEXHOJIOTHI

YMmerb:

[IK-3-Y1 YmeTs omnpenensTs ONTUMaILHOE COOTHOIIEHUE "TIPUPOIHBIE PECYPChI-TEXHOTEHHBIE peCypChl”, OCHO-BBIBAsICh Ha
3HaHUX TEOPETUYECKUX OCHOB YIpaBJIEHUS pecypcaMu

IIK-2: Cnoco0eH Kk aHA/IN3Y H CHHTE3Y B TEXHOJOI'MH MaTepHaJioB

YMerb:

ITK-2-Y1 YMeTb BBHIIOJIHATH PacueThl MOKa3aTeneil sHeprocoepekeHus Ha IPEIIPHATHH, TOKa3aTelell MaTepuanocOepeKeHus Ha
MPEANPHUITAN, TOKa3aTeNICH BIUSHHS METALTYPTHUSCKHUX MPEIIPUATHIA Ha COCTOSTHUE OKPYKAIOIIeH CpeIIb

IIK-3: Cnocoden pa3pabdaTbiBaTh NpPeIJI0KeHUs 0 BHEAPEHUIO B POU3BO/CTBO HOBOIH TEXHMKH M TEXHOJIOTHIA

Baanernb:

TIK-3-B1 B1agers HaBbIKaMH OIPEAENIATh ONTHMAIbHOE COOTHOLIEHUE "IIPUPOIHBIE PECYPCBI-TEXHOTEHHBIE PECYPCHI" B
MPOU3BOACTBEHHBIX LIUKIIAX




