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1. HEJIX OCBOEHUA

1.1

HayanTs METpOIOrHYIEeCKIM H3MEPEHUAM, KOHCTPYKIINH 1 pa00Te COBPEMEHHBIX IIPHOOPOB, HCIONB3yeMBIX TSI KOHTPOJISL
U MCCIEJ0BaHMs X012 IIPOU3BOICTBEHHBIX IPOLECCOB MOIY4EHU OTJIMBOK. HayduTh NpoBOANTE U3MEPEHUS TEMIIEPATYPHI
XKUJIKOTO METAJIJIA, TEMIIEPATypHbIX MOJICH OTINBKH U (POPMBI, IaBICHHS U Pa3psDKEHHS B BAKYYMHBIX [UIaBHIIBHBIX
arperatax. OOy4uTh CrienaTbHBIM METOAaM H3MEPEHHS B Pa3IMYHBIX BHIaX JIUTESHHBIX TEXHOJIOTHI.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.09
2.1 TpedoBaHusi K Ilpe[lBaqbl/ITe.]IbHOﬁ MOATr0TOBKE 00y4aIoIerocs:
2.1.1 |ARTCAD
2.1.2 |Maremaruka
2.1.3 [Mexanuka
2.1.4 | Temnodpusuka
2.1.5 | DOnekTpoTeXHUKA U NEKTPOHUKA
2.1.6 | Duzuka
2.1.7 | ®usnyeckass XuMus
2.1.8 | Xumus
2.1.9 |HWmxeHepHas ¥ KOMIbIOTEpHAs rpaduka
2.1.10 |MudopmaTrra
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaecTByIoOmIee:
2.2.1 |VHXUHUPHUHT MAILIMH U arperaToB IPOU3BOICTBA METAJUIOU3IENU
2.2.2  |JlorucTuka u 9KOIU3aiH TEXHOIOTUH YE€PHON METAILTYPTUU
2.2.3 | Meramryprust aTioOMHHUS U MarHUS
2.2.4 | MHOTrOKOMIOHEHTHBIE JHATPAMMBI COCTOSTHUS
2.2.5 |Hay4no-uccnenoBatenbckas paboTa
2.2.6 |Hay4no-uccnenoBatenbckas paboTa
2.2.7 |Hay4no-uccnenoBaTenbckas paboTa
2.2.8 |Hay4no-uccnenoBatenbckas pabora
2.2.9 |Hay4no-uccnenoBatenbckas pabora
2.2.10 |HaydHo-uccnemoBarensckas pabora
2.2.11 |HaydHo-uccnenoBarensckas padora
2.2.12 | HayuHble OCHOBBI HAHECEHUS TOKPHITUN
2.2.13 | Oboramenue pyn
2.2.14 | O6opynoBaHue s IPOLIECCOB IMOPOIIKOBOH METAILTYPTHH
2.2.15 | O6opynoBaHueE ¥ TEXHOJIOTUU CTAJICIUIABUIILHBIX 1IEXOB
2.2.16 | OcHoOBBI OM3HECA B METAJUTYPTUH
2.2.17 | OcHOBBI MUHEPAJIOTHH U TIeTporpaduu
2.2.18 | OCHOBBHI 2MEKTPOMETAILTYPTUIECKOTO IIPOU3BOICTBA
2.2.19 |IlpuxnagHas Kpuctamiorpadus
2.2.20 |IIpoexTupoBaHHE TEXHOJOTHH H3TOTOBICHUS OTIHBOK
2.2.21 |IIpou3BoACTBO CTalIM B KOHBEpTEpax
2.2.22 |IIpomeccs! GopMOBaHHS U CIIEKAaHHS METAJUIHYECKHUX MOPOIIKOB
2.2.23 | PecypcocOepesxeHne 1 9KOJIOTHsI COBPEMEHHBIX TPOIECCOB 00pa0OTKH METAJUIOB JIABIICHHEM
2.2.24 | PenuKIMHT METaNIOB
2.2.25 |Teopus HHAYCTPHANBHBIX IPOIECCOB NeHOPMAIIMOHHON 00paOOTKH METAIOB M CIUIAaBOB
2.2.26 | Teopust TepMHUECKOH 00pabOTKH METAIIIOB i OCHOBBI DKCTICPHMEHTA
2.2.27 | TexHoaOTHs TUTSHHOTO MPOU3BOJICTBA
2.2.28 | DU3MKO-XMMHYECKUE MPOLIECCH B TUTEHHOM MTPOU3BOACTBE
2.2.29 |CoBpeMeHHbIC HHCTPYMCHTAIBHBIC METOIBI M CPEICTBa KOHTPOIIS MTapaMeTPOB pabOTH METAILTYPTHYECKUX arperaTon
2.2.30 | KoMmbproTepHOE MPOSKTUPOBAHUE MPOLIECCOB U TeXHOMOruit OM/]
2.2.31 | KoHcTpyrpoBaHHe JIUTEHHONW OCHACTKH, pasnen 1
2.2.32 | MerannoBeacHue, 4acTh 1
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MeTaﬂHprI/IH TYTOIJIaBKUX U PACCEIHHBIX PEAKNX METAJIJIOB

2.2.34 |Metamryprust TSDKEIBIX IIBETHBIX METAIOB

2.2.35 | Merozp! aHanu3a CTPYKTYpbl METAJLIIOB U CILIABOB

2.2.36 |Merponorus 1 U3MEpUTEIIbHAS TEXHUKA

2.2.37 |IIpou3BOICTBO OTIMBOK U3 CIVIABOB IIBETHBIX METAJIIOB

2.2.38 | CoBpeMeHHBIE METO/IbI TPOU3BOCTBA CIIOIIHBIX U MOJBIX HU3AETHI

2.2.39 | Teopus u TEXHOJIOTHsI MPOU3BOJICTBA CTAIH B AJIEKTPOIIEYax

2.2.40 |TemuioTexHUKa U SKOAU3alH METAIIIYPIUYECKUX Meueil

2.2.41 |TexHomoruu u 000pyIOBaHHE TS MOTU(PHUKAIIN TIOBEPXHOCTH

2.2.42 | TexHODOTHsI KOMITO3UIIMOHHBIX MaTEPHAIIOB

2.2.43 |3aKOHOMEPHOCTH ¥ MEXaHU3MBI (POPMUPOBAHHS MaTEPHAIOB B aINTHBHBIX TEXHOJIOTHSIX

2.2.44 | 3aKkOHOMEPHOCTH, MEXaHU3MBI U JUArHOCTHKA MPOLIECCOB CaMOPACIIPOCTPAHSIOIIETOCS BICOKOTEMIIEPATYPHOTO CUHTE3a

2.2.45 | MHdopManoHHBIE TEXHOIOTHH YIPABIECHHUS METAJUTypIrHUECKUMU TTedaMu

2.2.46 |KoHcTpynpoBaHue IUTEHHON OCHACTKH, pa3aen 2

2.2.47 |Jloructuka BTOPUYHBIX PECYPCOB

2.2.48 | MeramnoBeaeHue, 4acTh 2

2.2.49 |Merammyprust 61aropoHbIX METaIOB

2.2.50 |MeTtammyprust peaKo3eMeNbHbIX U PaIHOAaKTHBHBIX METAILIOB

2.2.51 |Merponorus, CTaHAAPTU3ALUSA U METOIbI KOHTPOJIS U aHAJIN3a BELLECTB

2.2.52 | MopenbHOE IPOU3BOJICTBO

2.2.53 | Orneynopsl METaJLTyprU4€CKOro IPOU3BOICTBA

2.2.54 | OcHOBBI IPOMBIIIJIEHHOTO AW3aliHa U I0BEIUPHOrO JeN1a

2.2.55 |Ilopuctelie nopomkoBsie MaTepuansl. [lopomkoBbie MaTeprabl A y3710B TpeHus. [lopomkoBbie aamMa3ocoaepkaiye
MaTepHabl.

2.2.56 |IIpou3BOACTBO OTIMBOK U3 CTAIH U YYTYHA

2.2.57 |IIpou3BOACTBO TSDKENBIX LIBETHBIX METAIJIOB

2.2.58 |IIpousBonacTBO GeppocIiaBoB

2.2.59 |Pa3nuBKa cTany U CHELRIEKTPOMETAILTYPIHs

2.2.60 | TexHonoruueckue JMHUU U KoMIuiekcsl OMJ]

2.2.61 | ®u3uUKO-MEXaHUUYECKUE CBONCTBA METAILIIOB

2.2.62 | XuMus oKpyKaroleu cpeabl

2.2.63 |ludpoBoe MoxenupoBaHue MporeccoB U HHCTpyMeHTa OM/]

2.2.64 | 3amuTHBIE MOKPBITUS Ha METAIIOIPOLYKIIH

2.2.65 | MHdopMaloHHbIC TEXHOJIOTHH B e(hOpMaMOHHON 00paboTKe METAIIIIOB

2.2.66 | KoMIulekcHOE UCIIOIb30BAaHUE ChIPbS U TEXHOTCHHBIX MaTepHaloB

2.2.67 | KoHCTpYKIIMOHHBIE MOPOIIKOBBIC MATEPUAITBI O0IIEMATHHOCTPOUTEIFHOTO M CIICIHATBHOTO Ha3HAYCHHS

2.2.68 | MarepuanoBe/ieHHE U TEPMOOOPAOOTKA METAJLIOB H CIIJIABOB

2.2.69 | MarepuanoBeaecHHE HEMETAUIMYECKUX MATEPUAIOB

2.2.70 | Mertozp! HccieqOBaHUS TEXHOIOTHYECKUX MPOLIECCOB U 000PYIOBaHUS

2.2.71 |Metozp! OLICHKH Ka4ecTBa U HCCIEIOBAaHHS METATYPIrHUECKUX CBOMCTB TEXHOTEHHOT'O CHIPbSI U BTOPUYHBIX PECYPCOB

2.2.72 |MogaenupoBaHUE IPOIECCOB U OOBEKTOB B METAJLTYPTUH

2.2.73 |Hawmrydmue GOCTYIHBIE TEXHOJIOTHU B METAJLTypTHU

2.2.74 | OGopynoBaHue JIUTEHHBIX IEXOB

2.2.75 | OCHOBBI aJIUTHBHBIX TEXHOJIOTUI

2.2.76 | OCHOBBI ITPOLIECCOB CaMOPACIIPOCTPAHSIIONIETOCS BBICOKOTEMITEPATYPHOT'O CHHTE3a

2.2.77 |IlpoexkTupoBaHUE HOBBIX U PEKOHCTPYKLIMS ACHCTBYIOIIMX JIUTEHHBIX LIEXOB

2.2.78 |IIpou3BOACTBO OJIArOPOIHBIX METAIIIOB

2.2.79 |IIpou3BOICTBO JIETKUX METAJIOB

2.2.80 |IIpon3BOICTBO OTIMBOK U3 CINIABOB IIBETHBIX METAJIIIOB

2.2.81 |IIpou3BOICTBO PENKUX METAJIOB

2.2.82 | IIpon3BOACTBO CAUTKOB U3 CIUIABOB LIBETHBIX METAJIJIOB

2.2.83 | CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS METAJUINYECKUX MaTepHUaIoB

2.2.84 | CoBpeMeHHbIE MIPOLIECCH B METAJUTYPIHMH U MaTEpUAIOBEACHUH U METOJIbI UX HCCIEIOBaHUS

2.2.85 | CneuuanabHbIE CIIOCOOBI JINTHS




2.2.86

Teopus MeTaJTypru4ecKuX IpoLECCOB

2.2.87 |TepmoauHaMUUECKHE pacdeTHl X aHAIU3 (PAa30BBIX JUAarpaMM MHOTOKOMIIOHEHTHBIX CUCTEM
2.2.88 | TexHomornu 3amuTel 000PYIOBAHHS M METAJUIONPOIYKIINU OT KOPPO3UH

2.2.89 |TexHomormueckue MpoIEecCH MIACTHYECKOH 00padOTKH METaIOB U CIIABOB

2.2.90 |TexHomorus KOMIO3ULIMOHHBIX MaTEpUAIIOB

2.2.91 |DOkonorus MeTalIyprudeckoro Npou3BoACTBa

2.2.92 | ABromaru3zanus MaiuH u arperaros OMJ]

2.2.93 | JluarHocTHKa U 3KCIIEPTU3a KOPPO3UOHHBIX pa3pyLIEHUN METaJIOB

2.2.94 | JIu3alid TUTOTO U3CTIUS

2.2.95 | VIHHOBallMOHHBIE TEXHOJIOTHU M 000pymoBaHue (heppOoCIIaBHOTO MPOM3BOICTBA

2.2.96 |KoMIulekcHOE HCIIONIb30BAaHUE CHIPbS U OTXO0JI0B IIIMHO3EMHON IPOMBILIIEHHOCTH

2.2.97 | KoMnbprOTepHOE MPOSKTUPOBAHNE M MHKUHUPUHT

2.2.98 | MarepuanoBeaueckie OCHOBBI TPOU3BOACTBA TBEP/IBIX CILIABOB

2.2.99 | Mertozp! arTecTaliiid HAHOCTPYKTYPUPOBAHHBIX TOBEPXHOCTEMH

2.2.100 | MoaenupoBaHue TEXHOJIOTUIECKUX MTPOLIECCOB

2.2.101 | MOHUTOPUHT pabOTHl METAILTYPTUUECKOTO PEAPUSTHS

2.2.102 | OCHOBBI TEOPUH CBAPKH U MAKH JINTHIX U3ICTHH

2.2.103 | OcoOeHHOCTH MONTy4eHHsI BBICOKOTOYHBIX OTIHBOK

2.2.104 | OTIUBKH AJISL METAJLTypPIrHYECKON W TOPHOAOOBIBAIOIICH OTpaciei

2.2.105 |IlopomkoBble MaTepUabl 1l SAEKTPOTEXHUUECKON IPOMBIIIIEHHOCTH. TyroriaBkye NOpOLIKOBbIE MaTEPUaIIbL
2.2.106 |IIpuxiagHas TepMOJAMHAMUKA U KMHETUKA METAJIypIrHUECKUX IIPOLIECCOB

2.2.107 |IIpou3BoACTBO NPSIMOBOCCTAHOBIEHHOIO JKEJIE3a

2.2.108 | [IpoMbInIeHHas SKOJIOTHS M TEXHOJIOTHH AeKapOOHN3AINN

2.2.109 |Pa3nuBKa cTanu U CreldiIeKTpOMeTaIypIus

2.2.110 | Pecypco- u sHEprocOeperaroe TEXHOJIOTHH MTPOU3BOACTBA 0J1aropOHBIX METAJIOB
2.2.111 | Pecypco- u 3HEprocoOeperarone TEXHOJIOTHH MTPOU3BOACTBA ME/IH, HUKEIS H COMYTCTBYIOIIUX 3JICMEHTOB
2.2.112 | Pecypco- u 3HEprocoeperaromie TeXHOJIOTHH IPON3BOACTBA TYTOINIABKHX U PACCESIHHBIX PEIKUX METAJIOB
2.2.113 | CBC-TexHO0JIOruY NOJTy4eHHUs] HEOPTaHMYECKUX MaTepHUasIoB

2.2.114 | CoBpeMeHHBIE TPOU3BOACTBEHHBIC TEXHOJIOTHU

2.2.115 | TennosHepreTrka U BTOPUUHBIE SHEPTOPECYPCHI

2.2.116 | Texnonoruu Big Data

2.2.117 | TexHon0TUsI HHAYCTPHAIBHBIX MPOLIECCOB APOPMAIIIOHHON 00paObOTKH METAJIOB U CILJIaBOB
2.2.118 |HudpoBoe MoaennpoBaHUE IPOIECCOB U HHCTpyMeHTa OM /]

2.2.119 |3Dkoan3aiiH u 3eJeHbIE TEXHOIOTHN

2.2.120 | Dxonorust TMTEHHOTO MPOU3BOJICTBA

2.2.121 | AnauTHBHBIE TEXHOJIOIMH B TUTEHHOM ITPOU3BOJICTBE

2.2.122 | AHanu3 JaHHBIX U QaHAJIUTUKA B IPUHITUU PEILICHUN

2.2.123 | ApduHax O1aTOPOTHBIX METALIOB

2.2.124 | 3ammTa HHTEIUIEKTYaIbHOH COOCTBEHHOCTH M IIATCHTOBE/ICHUE

2.2.125 | UmxeHepust OHOIOBEPXHOCTEH

2.2.126 |VHHOBaLMOHHOE IPOU3BOACTBO BBICOKOIETMPOBAHHOM CTallU U CILIABOB

2.2.127 | KoHcTpyrpoBaHHE 1 MOJEITHPOBAHUE METAJUIMYECKUX MATEPUATIOB

2.2.128 | Marepuassl Ha OCHOBE yriepojia

2.2.129 | MeTannoBeneHue, 4acTh 3

2.2.130 | Meranmyprudeckue METO/Ibl IepepadOTKU MPOMBILIUICHHBIX U OBITOBBIX OTXO/IOB

2.2.131 |Mertonbl 1 HHCTPYMEHTHI OEPENKITUBOTO IPOU3BOJCTBA

2.2.132 | MoaenupoBaHue JUTEHHBIX TPOLIECCOB

2.2.133 | ObGecnieueHne eqUHCTBA U3MEPEHUI TPUOOIOTHUECKUX U MEXaHUYECKUX CBOHCTB

2.2.134 | O6parmieHue co IUTaKaMy ¥ IUTaMaMu

2.2.135 |IlmaHupoBaHUE HKCIIEPUMEHTA

2.2.136 |Pa3paboTka u peanu3amnus NpeaIpHHIMATEIbCKAX ITPOCKTOB

2.2.137 | Pecypco- u sHEprocOEeperariye TEXHOIOTHH TPOM3BOICTBA ATFOMUHHUS M MAaTHUS

2.2.138 | Pecypco- u sHEprocOeperarone TEXHOJIOTHH MTPON3BOCTBA PEAKO3EMETbHBIX M PATUOAKTUBHBIX METAIJIOB




2.2.139 | CoBMeIeHHBIE MPOLECCH Ae(OPMALOHHO-TEPMUUECKOH 00pabOTKH

2.2.140 | TepmonuHaAMHYECKHE PACUCTHl MHOTOKOMIIOHEHTHBIX JUArPaMM COCTOSHUS

2.2.141 | TexHOT€HHOE ChIPHE U BTOPUUHBIE PECYPCHI

2.2.142 | TexHONOrMYECKUE OCHOBBI aJAUTUBHOIO IIPOU3BOJCTBA U CHELUAIBHON 3IEKTPOMETAILITYpPIUU

2.2.143 | Oxonoruyeckas 3KCIepTru3a

2.2.144 | Hayuno-mccuenoBarenbckas padora

2.2.145 |Hayuno-mccienoBartenbckas padora

2.2.146 |HayuHo-mccienoBartenbckas padora

2.2.147 |HaygHo-mccienoBartenbckas padora

2.2.148 | HayuHo-uccnemoBaTenbckas padbora

2.2.149 | Hay4Ho-uccnemoBaTenbckas padbora

2.2.150 | HayuHo-uccnemoBaTenbckas padbora

2.2.151 |TloaroToBKa K MpoIeaype 3allUThl M 3aIlIUTa BHITYCKHOW KBaTH()HUKAIMOHHON pabOThI

2.2.152 |IlonroToBKa K MpoLenype 3alUThl U 3alUTa BHITYCKHOM KBaIH(pHUKaLMOHHON paboThl

2.2.153 |IloaroToBka K MpoLenype 3alUThl U 3alIUTa BHITYCKHOM KBaTH(pPHUKaLMOHHON paboThl

2.2.154 |IlonroToBKa K MpoLEnype 3allUThl U 3alUTa BHITYCKHOM KBaTH()HUKALMOHHON paboThI

2.2.155 |IloaroToBka K mMpoIenype 3aluThl U 3alIUTa BRITYCKHOW KBaTH(pUKaMOHHON paboTh

2.2.156 |IlonroToBka K mpoIenype 3alUThl U 3alUTa BRITYCKHOW KBaTH(PUKAMOHHON paboTh

2.2.157 |IloaroroBka K mpoIeIype 3aIUThI U 3aIIUTa BEITYCKHON KBaTH()UKAIMOHHOH PaboThI

3. PE3YJIbTATBI OB YYEHMUA 11O JMCIUMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMH
KOMIIETEHIIUSIMU

IIK-3: Cnioco6en pa3pabdaTbiBaTh NpPeIJI0KeHUsI 0 BHEAPEHUIO B POU3BO/CTBO HOBOH TEXHMKH M TEXHOJIOTHIA

3HaTh:

[IK-3-31 AxTyanbHYI0 HOPMAaTHBHYIO JOKYMEHTALIHIO B 00JIaCTH BEIOOpA U MPUMEHCHUS METOI0B M METOANK H3MEPEHUI

ITK-2: CnocoGen k aHAJIN3Y H CHHTE3Y B TEXHOJIOTHH MAaTEPHAJIOB

3HaTb:

ITK-2-31 Kpurepun BeI60pa crioco00B TEXHOIOTHUSCKAX U3MEPEHHUH B TUTSHHOM ITPON3BOJICTBE

ITIK-3: Cnoco0eH pazpadaTbiBaTh NPEJI0KEHUs 110 BHEAPEHHIO B IPOU3BOACTBO HOBOW TEXHHKH U TEXHOJIOTHIi

YMmerb:

[IK-3-Y1 BeIOMpaTh HEOOXOIUMBIC CPEACTBA U3MEPEHHUS IS ONIPEICIICHUS TEXHOJIIOTMYECKUX MMapaMeTPOB IPOLIECCOB

IIK-2: Cnoco6eH k aHAJIHU3y H CHHTE3Yy B TEXHOJIOTHH MATEPHAJIOB

YMmerb:

TIK-2-V1 npoBoauTh 3KCIEPUMEHTHI IPH PACCMOTPEHUH PA3JIMYHBIX TEXHOJIOIMYECKUX 3a/1a4

IK-3: CnocoGeH pa3padaTbIBaTh NpeIJI0:KeHNUs 0 BHePEHHUIO B IPOU3BOACTBO HOBOIf TEXHMKH M TeXHOJI0THii

Baanernb:

[TIK-3-B1 cranaapTHBIMH METOAMKAMH U3MEPEHHUM TEXHOJIIOTHYECKHX MTapaMeTpoB

IIK-2: CnocodeH k aHAJIHU3Y H CHHTE3Yy B TEXHOJIOTMH MATEpPHAJIOB

Baagern:

[IK-2-B1 ananmus skcriepUMEHTaNbHBIX AaHHBIX IIPU PACCMOTPEHUH PA3IMIHBIX TEXHOIOIMYECKHX 3a7a4




