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AHHOTaIMs padoyeil mporpaMMbl y4eOHON JUCIUTIIIMHBI

Teopusi HHAYCTPHAJBHBIX IPOLECCOB
nepopManMOHHONA 00PadOTKM METAJLJIOB M CILJIABOB
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dopma 00ydeHHs OoYHast
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YacoB 1o yueOHOMY IJIaHY 180 ®DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 6
ayJIUTOPHBIE 3aHATUS 102
caMocCTosITeNIbHAs paboTa 24
4acoOB Ha KOHTPOJIb 54

Pacnpe;[e.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 63.2)
Kypce>) Htoro
Henens 18
Bun 3ansaruit vo | PO VI PII

Jlexuu 34 134 |34 (34
IIpakTuyeckue 68 |68 |68 |68
Hroro ayn. 102 | 102 (102 | 102
KonrakTnas pabora 102 (102 | 102 | 102
Cawm. pabora 24 124 |24 (24
Yacel Ha KOHTPOJIb 54 |54 |54 |54
Hroro 180 | 180 | 180 | 180




1. HEJIX OCBOEHUA

1.1

KnaccudurmpoBaTts OCHOBHBIE IIPOIIECCH 00PaOOTKH METAJUIOB U CIUIABOB JaBiieHHEM. OIICHIBATH MEXaHU3MBI
IUTACTHUECKON eopMaliny, a TAKKE BIMSIHAE TEXHOJOTHUECKUX MTapaMeTpOB ropsiueil u XonogHoi 00paboTku
JIaBJICHUEM Ha CTPYKTYpY M CBOMCTBA METAUIOB H CILIABOB. AHAIN3UPOBATH HANIPSDKEHHOE U IepOPMHPOBAHHOE
COCTOSTHHE IIpH 00pabOTKe METa/uIOB AaBieHHeM. [IpIMeHSI T OCHOBBI TEOPUH TUIACTHIHOCTH JUIA pacuéra
TEXHOJIOTUUECKUX MapaMeTpoB MPOIECCOB 00PaOOTKH METAJUIOB U CILUIABOB JIaBJICHUEM.

2. MECTO B CTPYKTYPE OBPA30BATEJILHOM ITPOT' PAMMBI

Bnok OIT: b1.B.JIB.08

2.1 TpeboBaHuUs K HpenBall)l/ITe.]ILHOﬁ MOAT0TOBKE 00y4aloLerocs:
2.1.1 | HedexTsl KpUCTAIUIMYECKOH peleTKH U MEXaHUUECKUE CBOMCTBA CIIaBOB
2.1.2 | HxeHepHbIe pacueThl B METAILTY PrUH
2.1.3 | Meroas! ucciieqoBaHus CBOMCTB METAJJIOB U CILIABOB
2.1.4 | OpraHms3anus 1 MaTeMaTH4ecKoe INIAHUPOBAHUE IKCTIEPIMEHTA
2.1.5 | Opraxmdeckast XUMUSI B METaJUTy PTHH
2.1.6 | OcHOBBI IUPO- ¥ FUIPOMETAIILYPrUU4eCKOro IPOU3BOJCTBA
2.1.7 | OcHOBBI TEOpUU JTUTEUHBIX IIPOLIECCOB
2.1.8 |IoTpebutenbckie CBOMCTBA METAILTy PTUIECKO PO YKIINH
2.1.9 |IIpoueccsl NOMyyYeHHs] METANINYECKUX OPOIIKOB
2.1.10 |CsIpbeBas u sHepreTHYecKast 0€30IaCHOCTD TPEIIPHATHH
2.1.11 |Teopust 06pabOTKH METAIUIOB JaBICHUEM H (PH3HIECKUE OCHOBHI IITACTHIECKOHN JeopMarum
2.1.12 | TepmoauHamMuKa ¥ KHHETHKA METAJITyPIHUECKUX MTPOLIECCOB
2.1.13 | TexHOJIIOTHYECKUE U3MEPEHUSI U TIPUOOPBI
2.1.14 | TexHomornueckue Mpouecch MIACTUIECKOH 00pabOTKH METAJUIOB U CIIABOB
2.1.15 |ARTCAD
2.2 JucuunianHbl (MOIY/IH) U NPAKTHKH, JJIsl KOTOPBIX 0CBOCHHE JAHHON JUCHUIIINHBI (MOAYJIS)) HEO0X0AHMO KaK
npeanIecTByomIee:
2.2.1 |CoBpeMeHHBIE HHCTPYMEHTAIbHBIE METOABI U CPEACTBA KOHTPOJIS MapaMeTpoB padOThl METAITYPTUUECKUX arperaToB
2.2.2 | KommbroTepHOe IIPOEKTUPOBAHHE MIPOIIECCOB U TexHOoIoruit OM/I
2.2.3 | KoncTtpyupopaHue IUTEIIHON OCHACTKH, pa3zen 1
2.2.4 | MeramoBeeHue, 4acTh 1
2.2.5 |Merannyprus TyromiaBKuX U pacCesHHbIX PEAKHX METAJIOB
2.2.6 |Merannyprus TsxebIX IBETHBIX METAJUIOB
2.2.7 | Meroasl aHanmM3a CTPYKTYpPbl METAJJIOB U CILIABOB
2.2.8 |Merponorus u u3MepuTenbHas TEXHUKA
2.2.9 |IIpou3BOACTBO OTIUBOK U3 CIJIABOB I[BETHBIX METAJLJIOB
2.2.10 | CoBpeMeHHbIE METOBI IPOMU3BOACTBA CIUIOUIHBIX U MOJIBIX U3ETUI
2.2.11 |Teopus u TEXHOJIOTHUS IPOU3BOACTBA CTAIH B AJIEKTpPOIIEHaX
2.2.12 | TemnoTexHUKA U DKOJNU3AHH METAILTYPTUYECKUX TTeuen
2.2.13 | TexHomoruu U 060pyA0OBaHHE A1 MOAUGDUKAIIMHA TTOBEPXHOCTH
2.2.14 | TexHONOTUsI KOMIIO3UIIMOHHBIX MAaTEPHUAJIOB
2.2.15 |3akoHOMEpPHOCTU U MEXaHH3MbI (HOPMUPOBAHUS MaTEPUAIIOB B 3 JUTUBHBIX TEXHOIOTUIX
2.2.16 |3aKkOHOMEPHOCTH, MEXaHU3MbI U IUATHOCTUKA MPOLIECCOB CaMOPACIIPOCTPAHSIOIEr0Cs BEICOKOTEMIIEPATYPHOTO CUHTE3a
2.2.17 | VHdopMaoHHbIe TEXHOJIOTUU YIPABICHUS METAIUTYPrHUECKIMHU TIeYaMu
2.2.18 | KoHcTpyHnpoBaHUe TUTESHHON OCHACTKH, pa3neln 2
2.2.19 |Jloructrka BTOPHYHBIX PECYpPCOB
2.2.20 |MerannoBenenne, 9acThb 2
2.2.21 |Meramryprus 61aropoIHbIX METAJIOB
2.2.22 | Meramnyprus peJKo3eMENbHbIX U PaJUOaKTUBHBIX METAILIIOB
2.2.23 | Mertpoinorus, cTaHgapTU3aLKs U METOABI KOHTPOJIS U aHAJIN3a BELIECTB
2.2.24 | MogenbHO€E MPOU3BOJCTBO
2.2.25 | OrHeynopsl METaJUTypru4ecKOro Nporu3BOACTBA
2.2.26 | OcHOBBI IPOMBILIUIEHHOT'O JU3aiiHa U FOBEIUPHOIO Jenia
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ITopuctele nopoukoBele Marepuaisl. IIopomkoBele MaTepuaisl 1l y310B TpeHus. IlopomikoBele anmazoconepxKaiiye
MaTepHUaIbL.

2.2.28 |IIpon3BOACTBO OTIMBOK M3 CTAJU U YyT'yHA

2.2.29 |IIpon3BOACTBO TSKENBIX LIBETHBIX METAJUIOB

2.2.30 |IIpou3BoacTBo ¢eppocCIIaBOB

2.2.31 |Pa3nuBKa CTaqy U CHELRIEKTPOMETAILTYPrHs

2.2.32 | TexHonorudyeckue JMHUH U KoMmIuiekcbl OM /]

2.2.33 | ®usHKO-MeXaHUYECKUE CBOMCTBA METAJLIOB

2.2.34 | Xumus oxpyxKaromen cpeast

2.2.35 |Ludposoe momennpoBaHue MPoIeccoB 1 HHCTpyMeHTa OM]]

2.2.36 |3amuTHBIC MOKPHITHSA HA METAJUIONPOLYKIIUH

2.2.37 |HubopManroHHBIE TEXHOJIOTHH B fe()opMaImoHHOM 00paboTKe METAIIOB

2.2.38 | KoMmiekcHOE HCIIOIb30BAHUE ChIPbS U TEXHOICHHBIX MAaTEPUAIIOB

2.2.39 | KOHCTpYKIIMOHHEIE TOPOIIKOBBIE MaTepHabl OOIIEMAIMHOCTPOUTEIBHOTO U CIICIIMATHHOTO Ha3HAUCHHSI
2.2.40 | MarepuanoBeqieHHUE U TEPMOOOPaOOTKA METAIIOB M CIUIABOB

2.2.41 |MarepuanoBeJeHUE HEMETAIIMUECKIX MATEPUAIIOB

2.2.42 | MeTonsI MCCIIEIOBaHUS TEXHOIOTHIESCKUX IIPOIIECCOB U 000PYAOBAHUS

2.2.43 | Metoapl OLIEHKH KayeCcTBa U UCCIIEIOBAHUS METAJUTYPrHUECKHX CBOMCTB TEXHOIC€HHOIO ChIPbS U BTOPUYHBIX PECYPCOB
2.2.44 | MogenupoBaHHUE MPOILECCOB M 0OBEKTOB B METAJUTYPTrUU

2.2.45 | Hanny4ime AOCTYIHbIE TEXHOJIOTHU B METAJLTYPriU

2.2.46 | O6opyaoBaHuE JIUTEHHBIX IIEXOB

2.2.47 | OcHOBBI aAAUTUBHBIX TEXHOJIOTUHA

2.2.48 | OCHOBBI MPOLIECCOB CAMOPACTIPOCTPAHSIOIIETOCS BHICOKOTEMIIEPATypPHOI'O CHHTE3a
2.2.49 |IIpoekTupoBaHKE HOBBIX U PEKOHCTPYKIHS JEHCTBYIOUINX JTUTEHHBIX [IEXOB

2.2.50 |IIpom3BoAcTBO OGIATOPOIHBIX METAILIOB

2.2.51 |IIpou3BOACTBO JETKUX METAJIIOB

2.2.52 |IIpon3BOACTBO OTJIMBOK U3 CILJIABOB IIBETHHIX METAJLIIOB

2.2.53 |IIpou3BOACTBO PEIKUX METAILIOB

2.2.54 |IIpon3BOACTBO CIMTKOB U3 CIUIABOB I[BETHBIX METAJJIOB

2.2.55 | CoBpeMeHHBIE METOBI UCCIIE0BAaHMS METAJUINYECKUX MaTepUaIoB

2.2.56 | CoBpemMeHHBbIE IPOIECCH] B METAJUTYPTHH U MAaTEPUATIOBECHUN U METO/BI MX UCCIIEOBAHUS
2.2.57 | CnenpasibHBIC CIIOCOOBI TUThS

2.2.58 | Teopus MeTaJuTyprudecKix MpoIeccoB

2.2.59 |TepMoauHaAMHUYECKHE pacyeThl H aHAIN3 (ha30BBIX AUATPaMM MHOTOKOMITOHEHTHBIX CHCTEM
2.2.60 | TexHONOrUM 3aIIUTHI 000PYIOBAHUS U METAJUIONPOAYKIIMHA OT KOPPO3UHU

2.2.61 |TexHOIOrMYECKHE MPOIECCHI TUNIACTUIECKOI 00paObOTKH METAIOB M CILIABOB
2.2.62 | TexHONOTUsI KOMIIO3UIIMOHHBIX MaTEPHUAJIOB

2.2.63 | DKonorHs METauTypruieckoro mporu3BOICTBA

2.2.64 | ABTomaru3zamus MaiuH u arperatoB OM/J]

2.2.65 | JlnarHocTuka U KCIEPTHU3a KOPPO3UOHHBIX Pa3pylICHUN METAIIIOB

2.2.66 | JluzaiiH TUTOr0 M3ICIIHS

2.2.67 |VHHOBaIMOHHBIC TEXHOJIOTHU U 000pyA0BaHKE (epPOCIIIaBHOTO IIPOU3BOACTBA
2.2.68 | KoMIuieKkcHOE UCIIONIBb30BAHKE ChIPbS U OTX0J0B INIMHO3EMHOM IPOMBINIIEHHOCTU
2.2.69 | KoMmbroTepHOE IPOEKTUPOBAHUE U MHKUHUPUHT

2.2.70 | MarepuanoBequecKue OCHOBBI IPOU3BOACTBA TBEP/IBIX CILIABOB

2.2.771 |Merogsl aTTeCTallM¥ HAHOCTPYKTYPUPOBAHHBIX IIOBEPXHOCTEH

2.2.72 | MopenupoBaHue TEXHOJIOTHYECKUX [IPOLIECCOB

2.2.73 | MOHUTOPHHT pabOTH METALTYPIrHIESCKOTO MPEITIPHATHS

2.2.74 | OcHOBBI TEOPUH CBAPKU U MANUKHU JINTHIX U3IEIUH

2.2.75 | OcoOeHHOCTH TOAYYCHUS BBHICOKOTOYHBIX OTIHUBOK

2.2.76 | OTnuBKH U1l METALTYPrHUYECKON U TOPHOIO0OBIBAOIIEH OTpaciei

2.2.77 |llopolKoBble MaTepUalbl 1JIs SIEKTPOTEXHUUECKONW MPOMBIIUIEHHOCTH. TyromiaBkue opoLIKOBble MaTepHabl
2.2.78 |llpuknagHas TepMOAMHAMUKA U KHHETHKA METAITYPrUYeCKUX MPOLIECCOB

2.2.79 |IIpou3BOACTBO MPSIMOBOCCTAHOBIEHHOTI'O JKee3a




2.2.80

HpOMLIHIJ'IeHHaH OKOJIOIrHs U TCXHOJIOT'HH ,HeKap6OHI/I3aHI/II/I

2.2.81 |Pa3nmuBKa CTadH U CHEIPICKTPOMETAILIYPrus

2.2.82 | Pecypco- u sHEeprocOeperaromnye TEXHOIOTHH MTPOM3BOJICTBA OIArOpOTHBIX METAIIIOB

2.2.83 | Pecypco- u sHEprocOeperaromye TeXHOIOTHH POU3BOICTBA METU, HUKEIS M COMYTCTBYOIIMX 3JIEMEHTOB
2.2.84 | Pecypco- 1 sHeprocOeperaronye TeXHOIOTHH MPOU3BO/ICTBA TYTOIUIABKAX U PACCESTHHBIX PEIKHX METAIIOB
2.2.85 | CBC-TexHON0OrnyU NOJIy4eHNuss HEOPraHUIECKUX MaTepHajIoB

2.2.86 | CoBpeMeHHbIE IPON3BOICTBEHHBIE TEXHOJIOTUN

2.2.87 | TemnosHepreTuka 1 BTOPUUHBIE SHEPTOPECYPChI

2.2.88 | Texnomoruu Big Data

2.2.89 | TexHONOTHSI HHAYCTPHUATLHBIX MPOIIECCOB AeHOpMAIIMOHHON 00pabOTKH METAJIIOB M CIUIABOB
2.2.90 |lludpoBoe MoaenmupoBaHUE MPOIECCOB U HHCTpyMeHTa OM/]

2.2.91 |Dxoau3aiiH U 3eJeHble TEXHOJIOTHU

2.2.92 | Okonorus IUTSHHOTO MPOU3BOICTBA

2.2.93 | AimuTHUBHBIC TEXHOJIOTHUH B JINTEHHOM MPOU3BOJICTBE

2.2.94 | AHanu3 NaHHBIX ¥ aHAIMTHKA B IPUHATHU PELICHUMA

2.2.95 | Apdunax 61aropoIHBIX METAIIIOB

2.2.96 |3amuTa UHTEIUIEKTYalbHOW COOCTBEHHOCTH U TATEHTOBEICHHE

2.2.97 |HnxeHepus OHONOBEPXHOCTEH

2.2.98 |/HHOBaLMOHHOE IIPOU3BOACTBO BHICOKOJIETUPOBAHHOM CTAalU U CILIaBOB

2.2.99 | KoncTpynpoBaHHe U MOJECIMPOBAHNE METAJUIMYECKUX MAaTEpUaIOB

2.2.100 |Marepuaisl Ha OCHOBE yriepo/a

2.2.101 | MerannoBeaeHue, 4acTh 3

2.2.102 | Meramurypru4aeckie MeTOIbI IepepadOTKH IIPOMBIIIIICHHEIX X OBITOBBIX OTXO/IOB

2.2.103 | MeTtoas! ¥ HHCTPYMEHTHI OEpEXIIMBOTO IIPON3BOICTBA

2.2.104 | MonenupoBaHue JUTEHHBIX [IPOLIECCOB

2.2.105 | ObGecrieueHre eMUHCTBA U3MEPCHUH TPHOOIOTMUSCKIX M MEXaHHUCSCKIX CBOHCTB

2.2.106 | OOGpaieHue co NUTaKaMu U IUIaMaMu

2.2.107 |IInaHupoBaHUE SKCIIEPUMEHTA

2.2.108 |Pa3pabotka u peanuzanus IpeaIpUHAMATEILCKUX TIPOCKTOB

2.2.109 | Pecypco- u sHeprocoeperaromne TeXHoJI0Iuy NPOU3BOACTBA ATIOMUHUS U MarHUs

2.2.110 | Pecypco- u aneprocOeperaronye TeXHOJIOIHH MPOU3BOACTBA PEAKO3EMENbHBIX U PaJIMOAKTUBHBIX METAJIIOB
2.2.111 | CoBMemieHHbIE TPOLECCH 1ehOPMALMOHHO-TEPMUUYECKON 00paboTKH

2.2.112 | TepmoanHAMHUYECKHE PACIETHl MHOTOKOMIIOHEHTHBIX JUArpaMM COCTOSHHUS

2.2.113 | TexHOT€HHOE CBIPbE I BTOPHUHBIE PECYPCHI

2.2.114 | TexHONOrHMYECKHE OCHOBBI aAIUTUBHOTO IIPOU3BOJICTBA U CIIELHAIBHOMI 31EKTPOMETAILITy prud
2.2.115 | Oxonoruyeckas KCIepTU3a

2.2.116 |Hayuno-uccnenoBarenbckas padbora

2.2.117 |Hayuno-uccnenoBarenbckas padbora

2.2.118 | Hayuno-uccienoBarenbckas padora

2.2.119 |Hayuno-uccienoBarenbckas padora

2.2.120 | Hay4Ho-uccienoBartenbckas padora

2.2.121 |HayuHo-uccienoBaTenbckas padbora

2.2.122 | HayuHo-uccienoBaTenbckas padbora

2.2.123 |IloaroToBKa K MpOIEAype 3aIIUThI U 3alUTa BLITYCKHON KBATU(PUKAIIMOHHON PabOoThI
2.2.124 |TloaroTroBka K MpoIeaype 3allUThl U 3alIUTa BBITYCKHON KBaTU(UKAIIMOHHON paboThI
2.2.125 |IloaroToBka K MpoOLEAYpe 3aIIUThI U 3alUTa BRITYCKHOM KBaTU(PHUKALIMOHHON pabOoThI
2.2.126 |IloaroToBka K MpOLEAYpEe 3alIXUTHI U 3alUTa BHITYCKHON KBaTU(PHUKAIIMOHHON PaboThI
2.2.127 |IloaroToBka K MpOLEAYpEe 3aIlIUThI U 3alUTa BBITYCKHON KBaTU(PHUKALMOHHON padOThI
2.2.128 |IloaroroBka K MpOIEAype 3aIUTHI U 3aI[UTa BBITYCKHON KBaTU(PUKAIIMOHHON paboThI
2.2.129 |IloaroroBka K MpOIEAype 3aIIUTHI U 3aI[UTa BBITYCKHON KBATHU(PUKAIIMOHHON paboThI

3. PE3YJIbTATBI OB YYEHMUA 11O JMCIUMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMITIETEHIIUSIMU




IIK-3: Cnoco0en pazpadaTbiBaTh NPEJI0KEHUS 110 BHEAPEHHUIO B IIPOU3BOACTBO HOBOM TEXHHKH U TEXHOJIOTHIi

3HaTh:

[TK-3-31 MeTo1bl BHEPEHUS B IPOU3BOACTBO COBPEMEHHBIX TEXHOJIOTHIA

IIK-2: CnocodeH k aHAJIM3Yy H CHHTE3Yy B TEXHOJIOTHH MATEPHAJIOB

3HaTh:

[IK-2-31 BrustHe TEXHOIOTHYECKUX IMapaMeTPOB MporeccoB 00pabOTKM METAIIOB JaBICHUEM Ha SHEPTOCUIIOBBIEC TTAPAMETPHI

IK-3: CnocoGen pa3padaTsIBaTh NPeJIOKeHUs 10 BHEAPEHHIO B IIPOM3BO/ACTBO HOBOI TEXHUKH U TEXHOJIOTHI

Ymerb:

I1K-3-Y1 BHepsATH B IPOU3BOJICTBO COBPEMEHHBIE TEXHOIOTUU

ITIK-2: Cnoco0eH Kk aHA/IN3Y H CHHTE3Y B TEXHOJIOTMH MaTepHaJioB

YMmerb:

[IK-2-Y'1 Beibupath TEXHOJIOTHYECKHUIT poLiecc 00pabOTKH METAIUIOB JaBJICHUEM VIS IIOJTyYeHHsI KOHKPETHOTO U3ACIHUS

IIK-3: Cnioco6en pa3pabdaThiBaTh NpPeIJI0KeHUsI 0 BHEAPEHUIO B POU3BO/CTBO HOBOI TEXHMKH M TEXHOJIOTHIA

Baanernb:

[1K-3-B1 HaBsIKaMu BEIOOpA MaTEepHaJIOB ¥ TEXHOJIOTHH H3TOTOBJICHHUS HHCTPYMEHTOB

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

Baanernb:

ITK-2-B1 HaBpikamu mprMeHEHHSI METOAMK ONpeeNieHus nedhopMariuii, HalpspKeHHH U ycuinii mpu 00paboTKe MEeTalIoB
JIaBJICHHEM




