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1. HEJIX OCBOEHUA

1.1

HG.HI/I OCBOCHHUA TUCIUIIIIMHBI (MOIIy.HH) - IOATOTOBKA CIICHUAINCTAa K Hay‘IHO-TeXHI/I‘IeCKOﬁ 1 OpraHu3alfuOHHO-
MeTOﬂHHECKOﬁ JCATCIIBHOCTH, OpHeHTHpOBaHHOﬁ Ha OPpOU3BOACTBO I'NTMHO3EMA U3

1.2 | pa3nHYHBIX BUAOB aTIOMHHUIICOIEPIKAILETO CBIPhS, a TAKXKe B 00JIACTH MapKeTHHTa
2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOI ITPOT'PAMMBI
Brnox OIT: b1.B./IB.14
2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:
2.1.1 |3aKOHOMEPHOCTH M MEXaHU3MBI (JOPMHUPOBAHUS MAaTEPUATIOB B A IUTUBHBIX TEXHOIOTHIX
2.1.2 | 3aKOHOMEpPHOCTH, MEXaHU3MBI U AUArHOCTUKA IIPOLIECCOB CAMOPACIPOCTPAHSIOIIETOCS BBICOKOTEMIIEPATYPHOIO CUHTE3a
2.1.3 | MadopmanmoHHbIE TEXHOIOTHH YIIPABICHHUS METAJUTyprUUeCKIMH MedaMu
2.1.4 |KoHcTpyupoBaHue TUTEHHON OCHACTKY, pa3ziein 2
2.1.5 |Jloructrka BTOpUYHBIX PECYPCOB
2.1.6 | MeramtoBeaeHue, 4acThb 2
2.1.7 | Meramryprus 61aropogHBIX METAJLIOB
2.1.8 | Meramtyprusi peqKo3eMelbHbIX U PaIi0aKTUBHBIX METAIIJIOB
2.1.9 |Merponorus, craHIapTU3alMs 1 METObI KOHTPOJIS M aHAJIN3a BELECTB
2.1.10 | MogenbHOE MPOU3BOICTBO
2.1.11 | OrHeynopbl METaUTypru4ecKoro Npor3BO/ICTBA
2.1.12 | OCHOBBI IPOMBIIICHHOTO JU3aiiHa U FOBEJIMPHOTO JIena
2.1.13 | IlopucTsle mopouIKoBbie MaTepHuaibl. [lopolikoBbie MaTepHaibl 11 y3/10B TpeHus. [lopoikoBbie alnMazocoaepKaue
MaTepHabl.
2.1.14 |IIpon3BOACTBO OTJIMBOK U3 CTAIH U Uyr'yHa
2.1.15 |IIpon3BOACTBO TSKENBIX IBETHBIX METANIOB
2.1.16 |TIpousBoacTBO (heppOCIIaBOB
2.1.17 |PaznuBKa CTaJK M CIICURIIEKTPOMETAILITYPIUS
2.1.18 | TexHonorudeckue JHHUH ¥ KoMmIuiekcbl OM /]
2.1.19 | ®uzuko-MexaHUUECKHE CBOWCTBA METAIOB
2.1.20 | Xumus OKpyKaromen cpeabl
2.1.21 |LudpoBoe MmoaenupoBaHue nporeccoB u nHCTpyMenta OM/]
2.1.22 | CoBpeMeHHBIE HHCTPYMEHTAIbHbBIE METOABI U CPEACTBA KOHTPOJIS MapaMeTPOB PAOOTHI METAILTYPIrHIECKIX arperaToB
2.1.23 | KoMmbIoTepHOE MIPOSKTHPOBAHUE MPOLIECCOB U TexHomorui OM /]
2.1.24 | KoHcTpyupoBaHUe TUTEHHOM OCHACTKH, pas3neln 1
2.1.25 |MerannoBenenue, 9acTh 1
2.1.26 |Meramnyprus TyrolulaBKUX U PaCCESHHBIX PEIKUX METAJIOB
2.1.27 | Meramnyprus TSDKENbIX LIBETHBIX METAILUIOB
2.1.28 | Meroabl aHanM3a CTPYKTYPBI METAJIJIOB U CIUIABOB
2.1.29 | Mertponorus 1 U3MEpUTENbHAs TEXHUKA
2.1.30 |IIpon3BO/ACTBO OTIIMBOK U3 CILJIABOB LIBETHBIX METAJLIOB
2.1.31 | CoBpeMeHHbIE METOABI IPOU3BOJICTBA CIUIOLIHBIX U MOJIBIX U31EIUI
2.1.32 | Teopus u TEXHOJOTHUS POU3BOJICTBA CTAIIM B DJIEKTpOIEUax
2.1.33 | TemoTexHHUKa U SKOJIM3AWH METAIUTYPTUUYECKUX TIeuei
2.1.34 | TexHomoruu U 000pyAOBaHKE sl MOTU(DHUKAIIMN TTOBEPXHOCTH
2.1.35 | TexHONOTUS KOMIIO3ULIMOHHBIX MaTEPHUAIOB
2.1.36 | IH)KMHUPHHT MaIIMH U arperaToB MPOU3BOICTBA METAJUIOU3AEIUN
2.1.37 |Jloructrka u S5KOIU3aiH TEXHOJIOTUN YEPHON METATITypTruu
2.1.38 |Mertammyprus alTlOMUHHES U MarHUs
2.1.39 | MHOrOKOMIOHEHTHBIE JUarpaMMbl COCTOSIHUS
2.1.40 |HayuHble OCHOBBI HAaHECEHMS IOKPBITUIL
2.1.41 | OG6orammenue pyn
2.1.42 | O6opynoBaHue I IPOIECCOB TIOPOITKOBOH METALTYPrHH
2.1.43 | O6opynoBaHUE U TEXHOJIOTHH CTAETUIABIIBHBIX [IEXOB
2.1.44 | OcHOBHI OM3HECA B METAJUTYyPTUH




2.1.45 | OcHOBBI MUHEPANIOTHUH U MeTporpaduu

2.1.46 | OcHOBBI 3IEKTPOMETALITYPIHIECKOT0 IPOU3BOACTBA

2.1.47 |IlpuxnagHas Kpuctamaorpadus

2.1.48 |IlpoexTHpoBaHHE TEXHOJIOTHH U3TOTOBJIEHUS OTIMBOK

2.1.49 |IIpon3BoACTBO CTajdM B KOHBEpPTEpaX

2.1.50 |TIpomeccel popMOBaHHUS M CIIEKAHUS METATHYECKIX TIOPOIITKOB

2.1.51 |PecypcochepexeHre i 9KOJIOTH COBPEMEHHBIX ITPOIIECCOB 00pabOTKH METaIOB IaBICHHEM

2.1.52 | PenukiInHT METAIOB

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

2.1.54 | Teopust TepMuvecKoir 00pabOTKH METAJIIOB M OCHOBBI 3KCIIEPUMEHTA

2.1.55 | TexHOnOTHUs JIMTEHHOTO MPOU3BOACTBA

2.1.56 | ®U3UKO-XUMUYECKHE MPOIIECCHI B INTCHHOM MPOU3BOJCTBE

2.1.57 | dedekThl KpUCTAUTUYECKON PEIISTKH U MEXaHUYECKHE CBOMCTBA CIIJIABOB

2.1.58 | nxeHepHbIe pacyeTsl B METAJUTYPrUU

2.1.59 |Meroas! ucciiefOBaHUs CBOMCTB METAJIOB U CIIJIABOB

2.1.60 | Opranuzanus U MaTeMaTH4eCKOe TNIAHUPOBAaHUE HKCIIEPUMEHTA

2.1.61 |Opranngeckast XUMHS B METAJLIy pruu

2.1.62 | OcHOBBI MHPO- U THAPOMETAILTYPIHIECKOTO IPOM3BOACTBA

2.1.63 | OcHOBBI TEOpHH JUTEHHBIX MTPOLECCOB

2.1.64 |IloTpeOurenbckue CBOMCTBA METAJLTYyPrHUECKON IPOTYKIHH

2.1.65 |Ilpomecchl monydeHUs METAIINYECKUX TTOPOLIKOB

2.1.66 |CsIpbeBas u SHepreTHdecKas 0e30ImacHOCTh PEAPHATHH

2.1.67 |Teopus 06pabOTKM METAIUIOB JaBJICHHEM U (DH3WIECKHE OCHOBHI INTACTHIECKOH JedopManim

2.1.68 | TepmoauHamuKa M KHHETHKA METAJTyPIHUECKUX MTPOLIECCOB

2.1.69 | TexHosoruueckue u3MepeHus u NpuOopsl

2.1.70 | TexHOMOTHYECKUE TPOIIECCH TNIACTUIECKON 00pabOTKM METAIIJIOB U CILIABOB

2.1.71 |ARTCAD

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

2.2.1 | ABromaruzanus ManivH u arperatoB OM/]

2.2.2 | lMarHoCcTHKa M SKCIEePTH3a KOPPO3UOHHBIX pa3pylIeHUH MEeTaIoB

2.2.3 | JIu3aliH JUTOTO U3ACIHS

2.2.4 | VIHHOBaIIMOHHBIE TEXHOJIOTHH B 000pyI0BaHHE (PeppPOCIIIABHOTO IPOU3BOACTBA

2.2.5 | KommnekcHoe NCIOIb30BAHUE CBIPBS M OTXOJ0B INIMHO3EMHOM IIPOMBIIUICHHOCTH

2.2.6 | KoMnbploTepHOE NIPOEKTUPOBAHUE U UHKUHUPUHT

2.2.77 |MarepuanoBe14ecKue OCHOBBI IIPOU3BOACTBA TBEP/BIX CIUIABOB

2.2.8 |Meronsl aTTeCTalLlUU HAHOCTPYKTYPUPOBAHHBIX IOBEPXHOCTEN

2.2.9 |MogennpoBaHue TEXHOIOTHYECKUX IIPOLIECCOB

2.2.10 | MOHNTOPHHT pabOTH METALTYPIrHYESCKOTO TIPEITIPHATHS

2.2.11 | OcHOBBI TEOPUU CBAPKU U MAUKU JIUTHIX U3JEIHH

2.2.12 | OcoOCHHOCTH TOyYECHUsSI BBICOKOTOYHBIX OTIHBOK

2.2.13 | OTIMBKH I METALTYPTUIECKOW U TOPHOAOOBIBAIOIICH OTpacieh

2.2.14 |IlopomKoBBIC MaTepHAIBI TS IEKTPOTEXHHIESCKON MPOMBIIUICHHOCTH. TyroIaBKie IOPOIIKOBBIE MaTepHaIbl

2.2.15 |IlpuknamHas TepMOIMHAMHKA M KHHETHKA METAJLTyPTHYECKHX MTPOLIECCOB

2.2.16 |IIpon3BoaCTBO MPSAMOBOCCTAHOBIEHHOIO XKele3a

2.2.17 |IIpomblluieHHAs 3KOJIOTHS M TEXHOJIOTUU AeKapOOHU3AINH

2.2.18 |Pa3nuBKa CTalaM U CHELRICKTPOMETAIITYPIUs

2.2.19 | Pecypco- u sHEprocOeperaromme TeXHOJIOTHY IPOU3BOACTBA OIarOpoOAHBIX METAILIIOB

2.2.20 |Pecypco- u sHeprocoeperaromue TeXHOIOTHU IPOM3BOACTBA MEIH, HUKEIS U COIyTCTBYIONIHX JIEMEHTOB

2.2.21 |Pecypco- u sHeprocoeperamomue TeXHOIOIHY IPOM3BOACTBA TYTOIIABKUX U PACCESHHBIX PEAKHX METAJIOB

2.2.22 |CBC-TexHOIOTHH NOIyYCHUS HEOPTraHUUECKUX MaTEepHATIOB

2.2.23 | CoBpeMeHHbIE IPOU3BOJICTBEHHBIE TEXHOIOTHH

2.2.24 | TemnosHepreTvka U BTOPUYHBIE SHEPTOPECYPCHI




2.2.25

Texnonoruu Big Data

2.2.26 |TexHONOrUsI HHIYCTPUATBHBIX MPOLECCOB AeOPMAIMOHHON 00pabOTKM METANIOB U CIIIIABOB
2.2.27 |Ludposoe MoaennpoBaHUE IPOIECCOB U HHCTpyMeHTa OM/]

2.2.28 | DOkonuzaiiH U 3elI€HbIE TEXHOIOTUU

2.2.29 | Okonorust TMTEHHOTO MPOU3BOICTBA

2.2.30 | AnguTHBHBIE TEXHOJIOTHH B INTEHHOM IPOU3BO/ICTBE

2.2.31 | AHanu3 JaHHBIX U aHAJIUTHKA B IPUHATHU PEIICHUH

2.2.32 | ApdunHax GraropomHBIX METAILIOB

2.2.33 | 3ammTa HHTEIUICKTYalbHOW COOCTBEHHOCTH U TTATCHTOBEICHHE

2.2.34 | mxeHepus OUOMOBEPXHOCTEH

2.2.35 |VHHOBalMOHHOE ITPOU3BOJCTBO BEICOKOJIIETUPOBAaHHON CTalU M CIIJIaBOB

2.2.36 |KoncTpynpoBaHue U MOJEIUPOBAHUE METANIMYECKIX MaTEPUAIIOB

2.2.37 | Marepuaisl Ha OCHOBE yriiepojaa

2.2.38 | MeramnoBeaeHue, 4acTh 3

2.2.39 | Meramnypruueckie MeToIbl NepepaboTKH MPOMBIIIJICHHBIX U OBITOBBIX OTXO0B
2.2.40 |Metoapl 1 MHCTPYMEHTHI OepEeKINBOTO MPOU3BOICTBA

2.2.41 |MopenupoBaHHe JIUTEHHBIX MPOLECCOB

2.2.42 |OGecneueHne eqUHCTBA H3MEPEHUI TPUOOIOTHIECKUX U MEXAHHUECKUX CBOICTB
2.2.43 | OGpamieHne co nUTaKaMy U IIIaMaMu

2.2.44 |IlnanupoBaHHUE KCIIEPUMEHTA

2.2.45 |Pa3paboTka u peanm3aiys IpeIIpHHAMATEIECKUX IPOEKTOB

2.2.46 |Pecypco- 1 sHEprocOeperaronne TeXHOIOTHH IPOU3BOACTBA ATFOMUHUS M MAarHUS
2.2.47 | Pecypco- 1 sHEprocOeperaronne TeXHOJIOTHA TPOU3BOICTBA PENKO3EMETBHBIX U PAIMOAKTUBHBIX METAJIIOB
2.2.48 | CoBMelIeHHBIE MPOIIECCHI 1ehOpMAIIMOHHO-TEPMUIECKON 00pabOTKH

2.2.49 | TepmoauHaMHYECKHUE pacyeThl MHOTOKOMITOHEHTHBIX JIMarpaMM COCTOSTHUS

2.2.50 | TexHOTeHHOE CBIPhE U BTOPUYHBIE PECYPCHI

2.2.51 |TexHonoruueckne OCHOBHI aAUTHBHOTO IPOU3BOACTBA U CHEHUATBHON 2MEKTPOMETAILTYPIUU
2.2.52 | Dkonoruueckas 3KCHepTH3a

2.2.53 | HayuHo-uccienoBarenbckas padora

2.2.54 | HayuHo-uccienoBarenbckas padora

2.2.55 |HayuHo-uccnenoBarensckas pabota

2.2.56 |Hayuno-uccnenoBarensckasi paboTta

2.2.57 |HayuHo-uccuenoBarensckas pabora

2.2.58 |HayuHo-uccnenoBarensckas pabora

2.2.59 |Hayuno-nuccnenoBarensckas pabora

2.2.60 |IloaroToBKa K HpOIEXype 3alIUTHI M 3aINTA BRITYCKHOH KBATN(HUKAIOHHOW pabOoTHI
2.2.61 |IloaroToBKa K MpOIeIype 3alUTHI M 3aIINTA BBITYCKHOH KBATH(HUKAIMOHHOW paboTHI
2.2.62 |IloaroToBKa K MpOIeIype 3alUTHI M 3aIINTA BEITYCKHOH KBATN(HUKAIIMOHHOW pabOTHI
2.2.63 |IloaroToBKa K HMpoOIeIype 3alUTHI M 3aINTA BRITYCKHOH KBATN(HUKAIMOHHOW pabOoTHI
2.2.64 |IloaroToBka K mpoIeXype 3alUTHI M 3aIIMTA BHITYCKHOH KBATH(HUKAIMOHHOW pabOTHI
2.2.65 |IloaroToBKa K MpoIeXype 3allUTHI M 3aIMTa BRITYCKHOH KBATM(HUKAIMOHHONW paboTHI
2.2.66 |IloaroroBka K MpoOIEIype 3alUThI U 3AIUTA BBITYCKHOM KBATU(PUKAIIMOHHOW PabOThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIAMUA

IIK-3: CnocoGeH pa3padaTbIBaTh NPeIJI0:KeHNUS 10 BHEPEHHUIO B IPOU3BOJACTBO HOBOIf TEXHMKH M TeXHOJI0THii

3HaTh:

ITK-3-31 Crioco0b! pacueta 3pPEeKTUBHOCTH UCTIONB30BaHKS MAaTEPHAIOB (M HAHOMATEPHUAJIOB)

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

3HaTh:

TIK-2-32 OcHoBHbIE TpeOOBaHMS IS CO3AAHUS THOKMX, MHOTOLICNIEBBIX W/WIIH SHEProcOEperaoumx NporpecCuBHBIX

MCTAJUTYPIrud€CKuX IMpOLEeCCOB U TEXHOJIOTHUI nepepaGOTKH NEPBHUYIHBIX u/Uiu BTOPHUYHBIX ChIPLEBBIX PECYPCOB LBETHBIX, PCAKNUX U

0JIaropOTHBIX METAJLIOB




[IK-2-31 TeopeTudeckue ¥ TEXHOIOTHIECKUE OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHH U HOBEHIIINX CIOCOO0B MHTEHCU(HUKAIIIH
METaJUTypru4ecKHX MPOLEcCOB MPOU3BOACTBA LIBETHBIX, PEIKUX U OIaropoJHBIX METAIIOB

IK-3: CnocoGen pa3padaTsIBaTh NpeJI0KeHUs 10 BHEAPEHUIO B IIPOM3BO/ACTBO HOBOI TEXHUKH U TeXHOJIOTHI

YMmerb:

ITK-3-VY1 IIpoBoauTs pacueT 3pHEeKTHBHOCTH MCIIOIB30BAHMI MaTepHaIOB (I HAHOMATEPHAIOB)

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

YMmerb:

[TK-2-Y2 Pa3pabaTbiBaTh alrOpUTMBI JJIs CO3JaHUs THOKHIX, MHOTOLICNICBBIX H/WIIH SHEProcOeperaronuX NpOorpeCCUBHBIX
METAJLUTyPTUIECKUX MPOIIECCOB U TEXHOJIOTHH MepepaOdOTKU MEPBUYHBIX U/WITH BTOPUIHBIX CHIPHEBBIX PECYPCOB IIBETHBIX, PSAKUX 1
0J1arOpOIHBIX METAJLUIOB

TIK-2-Y1 Onpenensrs uenu BHITOTHIEMOR pabOThI U MOCIEI0BATENbHOCTD NEHCTBUH MPH PELICHUH MTOCTABIEHHBIX 3a1a4

IK-3: CnocoGen pa3padaTsIBaTh NpeJIOKeHUs! 10 BHEAPEHUIO B IIPOM3BO/ICTBO HOBOI TEXHUKH U TeXHOJIOTHI

Baanernb:

ITK-3-B1 Ananm3 3¢heKTHBHOCTH HCIONB30BaHMUS MaTEPHAIIOB

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

Baagernb:

ITK-2-B1 ®opmupoBaHue 1 apryMeHTanusi COOCTBEHHBIX CYXKICHUI U HAYYHOU IO3HLUK B 00JIaCTH Pa3pabOTKH U UCCIICIOBAHUIT
MPOIIECCOB MPOM3BOJICTBA IIBETHBIX METAJUIOB M MX COSUHCHUN

ITK-2-B2 HaBpIk pa3paboTKH aNropuTMOB IS CO3IaHMS THOKMX, MHOTOIIENEBBIX M/ 3HEPTrocOeperaronix MporpecCHBHBIX
METaJLTypTUYECKHX IIPOLIECCOB U TEXHOIOTHH epepab0TKU IIEPBUYHBIX U/HIH BTOPUYHBIX CHIPHEBBIX PECYPCOB IIBETHBIX, PEOKUX U
671aropoIHBIX METAILIOB




