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1. HEJIX OCBOEHUA

1.1

Ienm ocBOEHHS AUCIUIUIHHEL - (HOPMUPOBAHIE TEOPETHUECKUX 3HAHUH U MIPAKTHYECKUX YMEHUH 1 HAaBBIKOB B 00JIaCTH
MIPOU3BOJICTBA PEAKHX METAIIOB U3 PA3IMYHBIX BHJOB IPUPOJHOTO CHIPhs IJIs1 000OCHOBAaHHOTO BEIOOpPA
TEXHOJOTUUECKUX CXEM ITOIYUCHHUS METAIIOB C YYETOM 3KOJIOTNUECKUX TPEOOBaHUH 1 3KOHOMHYECKOH
LeTIeCO00Pa3HOCTH U HX alIapaTypHOTO 0(OPMIICHUS

1.2
2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI
Brox OIT: b1.B.IB.12
2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:
2.1.1 |3aKOHOMEPHOCTH M MEXaHWU3MBI (POPMHUPOBAHNUS MaTEPUAIIOB B A IUTHBHBIX TEXHOIOTHIX
2.1.2 | 3aKOHOMEPHOCTH, MEXaHU3MBI M AUATHOCTHKA IIPOIIECCOB CAMOPACTIPOCTPAHSIONIETOCS BEICOKOTEMITEPATYPHOTO CHHTE3a
2.1.3 | UadopmannoHHbIE TEXHOJIOTHH YIIPABICHHUS METAJUTyprUUeCKIMH IedaMu
2.1.4 |KoHcTpyupoBaHue TUTEHHON OCHACTKY, pa3zaen 2
2.1.5 |Jloructruka BTOpUYHBIX PECYPCOB
2.1.6 | MeramnoBeacHue, 4acTh 2
2.1.7 | Meramtyprust 61aropoaHbIX METAJLUIOB
2.1.8 | Meramryprus peKo3eMeNbHbIX H PaJHOAKTUBHBIX METAI0B
2.1.9 | Merponorus, cTaHAAPTU3ALUSA U METOBI KOHTPOJISI U aHAJM3a BELIECTB
2.1.10 | MopenbHOE IPOU3BOACTBO
2.1.11 | OrHeynopsl METaTypruyeckoro Nponu3BOICTBa
2.1.12 | OcHOBBI IPOMBILIIIEHHOTO JU3aifHa M FOBEIMPHOTO JIeNa
2.1.13 |IlopucTsle MOPOIIKOBBIE MaTepHaibl. [I0ponIKOBEIe MaTepUalsl IS y31I0B TpeHus. [1opoIKoBEIe aTMa30coaepKaIme
MaTtepHuarbl.
2.1.14 |IIpon3BoACTBO OTJIIMBOK U3 CTAIH U YyT'yHa
2.1.15 |IIpon3BOACTBO TSKENBIX IBETHBIX METAJNIOB
2.1.16 |IIpousBoacTBO (heppOCIIaBOB
2.1.17 |Pa3nuBKa CTajaM U CHELRICKTPOMETAIUTYPIrys
2.1.18 | TexHonorudyeckue JMHUH U KoMmIuiekcbl OM /[
2.1.19 | ®usuko-MexaHUYECKHE CBOWCTBA METAIIIOB
2.1.20 |Xumus oxpyxarommeil cpensl
2.1.21 |Hudposoe moaennpoBaHUe IPoOIeccOB U HHCTpyMeHTa OM/]
2.1.22 | CoBpeMeHHBIE HHCTPYMEHTAIBHBIE METOABI U CPEACTBA KOHTPOJISA ITApaMeTPOB PAOOTHI METAITYPIrHIECKIX arperaToB
2.1.23 | KomnbroTepHOE MPOEKTUPOBAHUE MpoLeccoB U TexHonoruid OM/]
2.1.24 | KoHcTpyupoBaHHUe TUTEHHON OCHACTKH, pa3neln 1
2.1.25 |MertamnoBenenwne, 9acTh 1
2.1.26 |Meramnyprus TyrolulaBKUX U PaCCESHHBIX PEIKUX METAIOB
2.1.27 | Meramnyprus TSOKENbIX LIBETHBIX METAIUIOB
2.1.28 | Meronbl aHamM3a CTPYKTYPBI METAJIJIOB U CIUIABOB
2.1.29 |Merposorus u u3MepuTeNIbHas TEXHUKA
2.1.30 |IIpou3BoACTBO OTIMBOK U3 CIIIABOB LIBETHBIX METAIJIOB
2.1.31 | CoBpemeHHbIE METOABI TPOU3BOJICTBA CIUIOLIHBIX U MOJIBIX U3JEINi
2.1.32 | Teopus u TEXHOJOTHS IPOU3BOJICTBA CTAJIU B AJIEKTPOIIEYax
2.1.33 | TeruioTexHUKa U SKOIM3AIH METAJUTyprUYeCKUX medeit
2.1.34 | Texnomoruu u 060pyAOBaHUE sl MOTU(DHUKAIIMY TTOBEPXHOCTH
2.1.35 | TexHomorust KOMIO3UIIMOHHBIX MaTEPHAIOB
2.1.36 |VHXVHHPHHT MAIIVH U arperaToB MPOM3BOACTBA METAIION3AENUil
2.1.37 |Jlorucruka u 3x0aU3alH TEXHOJIOIMH YEPHOI METAIULypruu
2.1.38 | Meramnyprus altOMUHUS 1 MarHus
2.1.39 | MHOroKOMIOHEHTHBIE 1UAarPAMMBbI COCTOSIHUS
2.1.40 |HayuHble OCHOBBI HAaHECEHMS IOKPBITUI
2.1.41 | O6orammenue pyn
2.1.42 | OGopynoBaHue I IPOLECCOB TIOPOITKOBOH METAUTYPIHA
2.1.43 | O6opynoBaHUE U TEXHOJIOTUH CTAICIUIABHIILHBIX 1IEXOB




2.1.44 | OcHOBBI Ou3HECA B METAILTyPrin

2.1.45 | OcHOBBI MUHEPAJIOTUH U MeTporpaduu

2.1.46 | OCHOBBI IEKTPOMETAILTY PrHUECKOTO TIPOU3BOACTBA

2.1.47 |IlpuxnamHas Kpuctamiorpadus

2.1.48 |IlpoexTrpoBaHHE TEXHOJIOTHH U3TOTOBJIEHUS OTIMBOK

2.1.49 |IIpon3BoACTBO CTajdM B KOHBEpPTEpaX

2.1.50 |TIpomeccel popMOBaHHUS ¥ CIICKAHUS METALTHYECKIX TTOPOIITKOB

2.1.51 |PecypcochepexeHue i 9KOIOTH COBPEMEHHBIX IIPOIIECCOB 0OPa0OTKH METAJIOB JaBICHHEM

2.1.52 | PenukiInHT METAIOB

2.1.53 | Teopust HHAYCTPUATLHBIX MPOIIECCOB Ae(HOPMAIIMOHHON 00paOOTKH METAJIOB H CILIABOB

2.1.54 |Teopus TepMHUYECKOi 00paOOTKH METAIIIOB M OCHOBBI SKCIIEPUMEHTA

2.1.55 | TexHONOTHUS IMTEHHOTO MPOU3BOACTBA

2.1.56 | ®U3UKO-XUMUYECKHE MPOIIECCHI B INTCHHOM MPOU3BOJCTBE

2.1.57 | edhekThl KpUCTAUTHYECKON PEIICTKH U MEXaHUYECKHE CBOMCTBA CIIJIABOB

2.1.58 | VmxeHepHble pacuyeThl B METAJUTYPrHU

2.1.59 |Meroas! ucciieoBaHUus CBOMCTB METAJIOB U CIIJIABOB

2.1.60 |Opranuzamus 1 MaTeMaTHYECKOE TIIAHUPOBAaHHUE SKCIEPUMEHTA

2.1.61 |Opranndeckast XUMHS B METAJLIy pruu

2.1.62 | OcHOBBI IHPO- U THAPOMETAILTYPIHIECKOTO IPOM3BOACTBA

2.1.63 | OcHOBBI TEOPUM JTUTEHHBIX IPOLIECCOB

2.1.64 |IloTpeOuTenbckue CBOMCTBA METAJLTYPTHUECKOM IPOTYKIHH

2.1.65 |Ilpomecchl momy4eHUs METAIINYECKUX TTOPOLIKOB

2.1.66 |CsIpbeBas 1 SHepreTHYecKas 0e30IacHOCTh PEINPHATHN

2.1.67 |Teopus 06pabOTKM METAIUIOB JaBJICHUEM U (DU3WIECKHE OCHOBHI INTACTHIECKOH edopManum

2.1.68 | TepmoauHamMuKa M KHHETHKA METAJITyPIHYECKUX MTPOLIECCOB

2.1.69 | TexHOJNIOTUYECKUE U3MEPEHHS U TIPHUOOPHI

2.1.70 | TexHOIOTMYECKHE MPOIIECCHI TUIACTUIECKOI 00paOdOTKH METaIOB M CILIABOB

2.1.71 |ARTCAD

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeanecTByoIIee:

2.2.1 | ABromaTu3auus MauuH U arperatoB OM/]

2.2.2 | AMarHOCTHKa M SKCIEPTH3a KOPPO3UOHHBIX pa3pylICHHH METaIOB

2.2.3 | JIu3aiiH JUTOrO U3ACIIHS

2.2.4 | VIHHOBaIIOHHBIE TEXHOJIOTHH B 000pyI0BaHHE (PeppPOCIIIABHOTO IPOM3BOACTBA

2.2.5 |KoMmueKkCHOE UCIIONBb30BaHUE ChIPbs U OTXOJ0B INIMHO3EMHOM IIPOMBINIIEHHOCTH

2.2.6 | KoMnbploTepHOE IPOCKTUPOBAHNUE U UHKUHUPUHT

2.2.7 |MarepuanoBe14ecKue OCHOBBI IIPOU3BOACTBA TBEP/bIX CIUIABOB

2.2.8 |Meronsl aTTeCTalluU HAHOCTPYKTYPUPOBAHHBIX IOBEPXHOCTEN

2.2.9 | MopaenupoBaHue TEXHOJIOTUYECKUX MPOIECCOB

2.2.10 |MoOHHUTOPHHT pabOTH METALTYPIHYESCKOTO IPEITIPHATHS

2.2.11 | OcHOBBI TEOPUU CBAPKU U MANUKU JIUTHIX U3JETHH

2.2.12 | OcoOEeHHOCTH TIOTYYCHUS BBHICOKOTOYHBIX OTIHBOK

2.2.13 | OTnuBKH U1 METALTYPrHUYECKON U TOPHOA0OBIBAOIIEH OTpacieit

2.2.14 |IlopomikoBBIe MaTepHAIBI TS JICKTPOTEXHHYECKOW IIPOMBIIUIEHHOCTH. TyroriaBkiue TOpOIIKOBBIE MAaTEPHAITBI

2.2.15 |IlpuknamHas TepMOIMHAMHKA M KHHETHKA METAJUTyPTHYECKHUX MTPOLIECCOB

2.2.16 |IIpon3BoACTBO MPSAMOBOCCTAHOBICHHOIO XKele3a

2.2.17 |IlpomblluieHHAs SKOJIOTHS U TEXHOJIOTUH JeKapOOHH3auN

2.2.18 |Pa3nuBKa CTaaM U CHELDRICKTPOMETAIUTYPIrys

2.2.19 |Pecypco- u sHEprocoeperaromnye TeXHOIOTHH IPOU3BOJCTBA OIArOPOAHBIX METAILIOB

2.2.20 | Pecypco- u sHEprocOeperaronye TeXHOJIOTHH MTPOU3BOJCTBA MU, HUKEIS M COMYTCTBYIOLINX 3JIEMEHTOB

2.2.21 |Pecypco- u sHEprocoeperaromnre TeXHOIOTHH IPOU3BO/CTBA TYTOINIABKUX U PACCESIHHBIX PEIKIX METAJIIOB

2.2.22 | CBC-TexHON0ruy Nojly4eHus HEOPraHn4eCKUX MaTepuasioB

2.2.23 | CoBpeMeHHbIE IPON3BOICTBEHHBIE TEXHOJIOTUN




2.2.24 |TemnnosHepreTHKa U BTOPUIHBIE SHEPTOPECYPCHI

2.2.25 |Texuonoruu Big Data

2.2.26 |TexHOIOTUS MHIYCTPUATBHBIX MPOLECCOB Ae(hOPMAIMOHHONH 00pabOTKM METAIJIOB U CIIIIABOB

2.2.27 |ludpposoe MoaennpoBaHUE MPOIECCOB U HHCTpyMeHTa OM]]

2.2.28 | Dxoau3aiiH U 3eJIeHbIe TEXHOJIOTHHI

2.2.29 | Okonorus TMTEHHOTO MPOU3BOICTBA

2.2.30 | ABromaru3zanusi IpoLEecCOB HKCTPAKIUH

2.2.31 | AnnuTHBHBIE TEXHOJIOTHH B JINTEHHOM IMPOU3BO/ICTBE

2.2.32 | AHanu3 JaHHBIX U aHAJIUTHKA B IPUHATHU PELICHUH

2.2.33 | Apdunax 6J1aropoHBIX METAIIOB

2.2.34 | JleheKThl B OTIMBKAX, CIIOCOOBI BBISIBIICHHS U YCTPaHEHUS

2.2.35 |3ammra HHTEIJIEKTYalIbHOW COOCTBEHHOCTH U MATEHTOBEACHUE

2.2.36 | VmxeHepus OMOMOBEPXHOCTEH

2.2.37 HMHHOBalIMOHHOE IIPOU3BOACTBO BLICOKOJI@FI/IpOBaHHOﬁ CTaJIi U CIIJIaBOB

2.2.38 | KoHcTpyHupoBaHHE U MOJENHPOBAHHE METAIIMYECKHX MaTEpUATIOB

2.2.39 | Marepuaisl Ha OCHOBE yIiepoaa

2.2.40 |MeramnoBeaeHue, 4acTh 3

2.2.41 |Meramrypradeckue MeTOIbI IepepabOTKH IPOMBIIIICHHBIX B OBITOBBIX OTXOIOB

2.2.42 | MeTonsl M HHCTPYMEHTHI OEPEKINBOTO IIPOM3BOACTBA

2.2.43 | MopnenupoBaHue JIUTEUHBIX IIPOLIECCOB

2.2.44 |OGecneueHne eMHCTBA H3MEPEHNH TPUOOIOTHIECKIX U MEXAHMYECKHUX CBOICTB

2.2.45 |OOGopynoBaHHe U TEXHOJIOTHH CHEIHATIBEHON 3JIEKTPOMETAIITY PrHH

2.2.46 | OO6pamieHne co NUTaKaMH U IIIaMaMu

2.2.47 |IlnanupoBaHUE HKCIEPUMEHTA

2.2.48 |Pa3spaboTka H peanm3aiys IpeIIpHHAMATEIFCKIX TPOCKTOB

2.2.49 | Pecypco- 1 s3HeprocOeperaromye TeXHOJIOTHH MPOU3BOICTBA ATIOMUHKS U MarHHS

2.2.50 Pecypco- n 3Heproc6eperalomne TEXHOJIOIMHU ITPOU3BOACTBA PCAKO3EMECIIBHBIX U PAJHOAKTUBHBIX MCTAJIJIOB

2.2.51 |Pecypco- u sHEprocoeperaronye TeXHOIOTHH IPOU3BOJICTBA CBUHIIA, IIMHKA H COITYTCTBYIOIIUX 3JIEMEHTOB

2.2.52 | CoBMmeleHHBIE MPOIIECCHI e OpPMAITHOHHO-TEPMHUUECKOI 00paboTKH

2.2.53 | CoBpeMeHHbBIE METOABI METAJUTYPIHH ¥ MAIIMHOCTPOCHUS

2.2.54 | CoBpeMeHHbIE TEXHOJIOTHYECKHE pelleHHs B AeOopMaOHHOM 00paboTKe METAJIOB U CILIAaBOB

2.2.55 | TepmoanHamMu4yecKue pacueTbl MHOTOKOMIIOHEHTHBIX JUAarpaMM COCTOSHHS

2.2.56 |TexHOTreHHOE CBIPhE U BTOPUUIHBIE PECYPCHI

2.2.57 |TexHONOrHUECKHE OCHOBBI A IUTHBHOTO IIPOU3BOACTBA U CHEUATBHON 3IEKTPOMETAIITY Priun

2.2.58 | TexHouorus nNpou3BOJICTBA TBEPABIX CILIABOB

2.2.59 | DOkonoruueckas SKCHepTH3A

2.2.60 |Hayuno-nccnenoBarensckas pabora

2.2.61 |HayuHo-nccnenoBarensckas pabora

2.2.62 |HayuHo-nccnenoBarensckas pabora

2.2.63 |HayuHo-nccnenoBarensckas pabora

2.2.64 |HayuHo-uccnenoparenbckas paboTa

2.2.65 |HayuHo-uccrnenoBarenbckas padora

2.2.66 |HayuHo-uccienoBarenbckas padora

2.2.67 |IloaroToBka K mpoLEeIype 3alUThI M 3aIUTa BHITYCKHOH KBATU(HUKAMOHHOW paOOThI

2.2.68 |IloaroroBka K mpoIielype 3alIUThI U 3al[UTa BHITYCKHON KBaTU(PUKAIIMOHHON paboTh

2.2.69 |IloaroroBka K mpoIieype 3alIUThI U 3alUTa BRITYCKHON KBaTU(PUKAIIMOHHON pabOThI

2.2.70 |IloaroroBka K MpoLeIype 3alUThl U 3aIUTa BBITYCKHON KBaTU(PHUKALMOHHONW PabOThI

2.2.71 |IloaroroBka K MpoLeaype 3allUThl U 3aIUTa BBITYCKHON KBaTU(PHUKALMOHHONW PabOThI

2.2.72 |TloaroroBka K MpoLeaype 3allUThl U 3aIUTa BBITYCKHON KBaTU(PHUKAIIMOHHOW PabOThI

2.2.73 |IloaroToBKa K HpOLEIype 3allUThI U 3aIUTA BRITYCKHOH KBAIU(HUKAOHHON paboThI

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIISAMUA




ITK-4: Cnnoco0eH ocylecTBIATh H KOPPEKTHPOBATh TEXHOJIOIMYeCKHe NIPOLeCcChl B METAJUIYPIUHM U MaTepuan000padoTke

3HaTh:

[TK-4-31 TeopeTrueckne 1 TEXHOJIOTMYECKHUE OCHOBBI TPOIIECCOB M TEXHOJIOTHIA MTPOU3BOJICTBA METAJNIOBBBICOKUX TEXHOJIOTHIA 1
HUX COETUHEHNH

IIK-2: CnocodeH k aHAJIU3y H CHHTE3Yy B TEXHOJIOTHH MATEPHAJIOB

3HaTh:

[IK-2-31 TeopeTndyeckue ¥ TEXHOIOTHIECKHE OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHH 1 HOBEHIIINX CIOCOO0B HHTEHCU(HUKAIIIH
METaJUTyprU4ecKHX MPOLECCOB MPOU3BOACTBA LIBETHBIX METAILIOB

IIK-1: Cnocoden Bl)lﬁl/lpaTb M€ETOAbI UCC/ICI0BAHUS, IINIAHUPOBATL U NIPOBOAUTH He00X0aUMbIe IKCIIEePUMEHTDI,
HHTEPIIPETHPOBATH PE3YJIbTATHI M 1€J1aTh BBIBO/IbI B odacTu mpoueccoB TEXHOJIOIUM MAaTEPHAJIIOB

3HaTh:

[IK-1-31 MeTozp! npoBeAeHUs UCCIIEAOBAaHUN 1 Pa3paboToOK

ITK-1-32 HayuHble mpoOaeMbl IO TEMaTHKE MPOBOJAUMBIX HCCIICIOBAHUN U Pa3paboToOK

ITK-4: Cnnoco0eH ocylecTBIATh M KOPPEKTHPOBATH TEXHOJOIMYeCKHe NIPOLecchl B METAJUIYPIUHM U MAaTepua1000padoTke

YMmerb:

[1K-4-Y?2 BeibupaTs 060py10BaHue Uil OCHOBHBIX METAJUTYPIHUYECKHUX MPOLIECCOB B 00IaCTH MPOU3BOJICTBA METAJIIOB BEICOKUX
TEXHOJIOTMM U MX COCIMHEHUI

ITK-4-Y1 AHanu3 mporieccoB /UM TEXHOJIOTHUECKUX CXEM MOYUYCHHUS IIBETHBIX METAJNIOB U KX COSTUHEHUH ISl BBIOOpA
HaIpaBJIEHUS] KX COBEPILIEHCTBOBAHUS

IK-1: Cnoco6eH BbIOMPATHh METO/IbI HCCIEI0BAHUS, IVIAHKPOBATH U MPOBOAUTH HEOOXOAUMbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI U 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MAaTepPHAJIOB

Ymerb:

TIK-1-Y1 TIpuMeHsATh METOABI aHAIN3a PE3yTbTaTOB UCCIIEAOBAHUN 1 Pa3paboToOK

IIK-2: CniocodeH k aHAJIM3Yy H CHHTE3y B TEXHOJIOTMH MATepHaJIOB

YMmerhb:

ITK-2-Y1 OnpenensaTh 1eNn BHIIOTHIEMON paboThI M MOCISI0BATEILHOCTh JEHCTBUH MPH PEIICHUH MOCTABICHHBIX 33139

ITK-4: Cnnoco0eH ocyliecTBIATh M KOPPEKTHPOBATH TEXHOJIOIMYeCKHe NPoLecchl B MeTAJUIYPIUM U MATepua1000padoTke

Baagern:

[1K-4-B1 HaBslkamu 060CHOBaHHOTO BBIOOpa TpOIecca /UM TEXHOJIOTMYECKOH CXEeMBI TPOU3BOICTBA METAIIIOB BCOKUX
TEXHOJIOTHH M UX COCJMHEHUHN C YUETOM KOJIOTHYECKUX TPeOOBaHMIT M SKOHOMUYECKOH 11eJIecO00pa3sHOCTH

IK-2: CnocoGen k aHAIN3Y H CHHTE3Y B TEXHOJIOTHH MATEPHAJIOB

Baanernb:

ITK-2-B1 ®opmupoBaHne 1 apryMeHTanusi COOCTBEHHBIX CYXK/ICHUH U HAYYHO! ITO3WIUH B 00JIACTH Pa3pabOTKH M NCCIICIOBaHMI
NPOLIECCOB IIPOU3BOJCTBA
METAJIIOB BBICOKHUX TEXHOJIOTUI U X COeAUHEHHH

IK-1: CnocoGeH BbIOHPATH METOBI HCCJIETOBAHNS, INIAHUPOBATH H MPOBOIUTH HEOOXOANMMBbIE IKCIIEPUMEHTBHI,
HHTEPHPETHPOBATH Pe3yIbTATHI H I€JIaTh BHIBOIBI B 00/1aCTH MPOLECCOB TEXHOJOTHU MAaTEPUAJIOB

Baagern:

IIK-1-B1 IIpoBenenue ananusa pe3ynbTaTOB aHAIM3a U HAOIIOeHUH




